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ɼʀʉɽʈʊɸʎɯʗ 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʃɽʅʆʉʊɯ ʂɺɸʃɯʌɯʂʆɺɸʅʀʍ 

ɺʆʈʆʊɸʈɯɺ ʋ ʌʋʊɹʆʃɯ ɿɸʉʆɹɸʄʀ ʌɯʊʅɽʉʋ  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 017 ï ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ 

ɻʘʣʫʟʴ ʟʥʘʥʴ  01ïʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ 

 

 

 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ  

ʅ. ɻʨʠʙʦʚʩʴʢʘ 

ʅʘʫʢʦʚ ̔ʢʝʨʽʚʥʠʢʠ: 

ɿʘʥʝʚʩʴʢʠʡ ɯʛʦʨ ʇʠʣʠʧʦʚʠʯ  

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

 

ʉʚʠʱ ʗʨʦʩʣʘʚ ʉʪʝʧʘʥʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʟ ʬʽʟʠʯʥʦʛʦ 

 ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʦʨʪʫ, ʜʦʮʝʥʪ 

ʃʴʚʽʚ ï 2025 
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ɸʅʆʊɸʎɯʗ 

 

ɻʨʠʙʦʚʩʴʢʘ ʅ. ʆ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʽʟ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 017 ï ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ. 

ï ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽʤʝʥʽ ɯʚʘʥʘ 

ɹʦʙʝʨʩʴʢʦʛʦ, ʃʴʚʽʚ, 2025.  

 

ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʧʠʪʘʥʥʷʤ ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʧʨʠʜʽʣʷʻ ʫʚʘʛʫ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʝʨʝʚʘʞʘʻ ʥʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ 

ʧʨʠʩʚʷʯʝʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʚʘʞʥʦ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ, 

ʘ ʦʩʴ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʷʪʴ, ʱʦ ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʷ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ 

ʢʦʤʘʥʜʠ.  

ʊʘʢʦʞ ʬʘʭʽʚʮʽ ʚʽʜʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʨʦʪʘʨʩʴʢʦʛʦ ʘʤʧʣʫʘ, ʷʢʝ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʦʙʦʨʦʥʥʫ ʬʫʥʢʮʽʶ, ʘ ʱʝ ʡ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʘʪʘʢʫʶʯʽ ʜʽʾ ʢʦʤʘʥʜʠ, ʚʩʪʫʧʘʪʠ ʚ ʦʜʥʦʙʦʨʩʪʚʘ ʪʘ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʽʾ 

ʩʫʧʝʨʥʠʢʘ. ʊʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʽ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʦʨʦʪʘʨʽʚ ʜʦ ʟʤʘʛʘʣʴʥʦʛʦ ʩʝʟʦʥʫ.  

ʅʝʟôʷʩʦʚʘʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʢʦʣʘ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ, ʘʨʩʝʥʘʣ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʱʦʨʦʢʫ ʪʘ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʠ ʟ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. 
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ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʋʟʘʛʘʣʴʥʠʪʠ ʜʘʥʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʠʪʘʥʴ ʟʤʽʩʪʫ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ. 

2. ɿôʷʩʫʚʘʪʠ ʩʪʘʚʣʝʥʥʷ ʬʘʭʽʚʮʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ. 

3. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

4. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʩʪʫʧ ʧʝʨʝʜʙʘʯʘʻ ʦʙˇʨʫʥʪʦʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʝʤʠ ʪʘ ʟʚ'ʷʟʦʢ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʡ ʪʝʤʘʤʠ, 

ʧʦʜʘʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, ʦʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʠʩ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʠʩʘʥʦ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ, ʚʠʩʚʽʪʣʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʘʧʨʦʙʘʮʽ ʁʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ.  

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ çʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʫʪʙʦʣʽʩʪʽʚè ʧʦʜʘʥʦ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʫ ʨʽʯʥʦʤʫ ʤʘʢʨʦʮʠʢʣʽ ʪʘ ʚʠʩʚʽʪʣʝʥʦ ʨʦʣʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ɿʥʘʯʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʝʥʘ ʚʠʚʯʝʥʥʶ ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʛʨʘʚʮʽʚ ʨʽʟʥʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ, ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ 

ʬʽʪʥʝʩ-ʪʨʝʥʽʥʛʫ.  

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çʄʝʪʦʜʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷè ʚʠʩʚʽʪʣʝʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ, ʝʢʩʧʝʨʪʥʝ 
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ʦʮʽʥʶʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, 

ʧʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚʧʨʦʜʦʚʞ ʯʦʪʠʨʴʦʭ ʝʪʘʧʽʚ (ʟ ʚʝʨʝʩʥʷ 2021 ʜʦ 

ʞʦʚʪʥʷ 2025 ʨʦʢʫ), ʟʦʢʨʝʤʘ: I-ʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʚ ʧʦʰʫʢ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ (ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ, ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ) - ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʫ ʨʽʟʥʠʭ ʧʝʨʽʦʜʘʭ ʨʽʯʥʦʛʦ 

ʤʘʢʨʦʮʠʢʣʫ; II-ʡ ʝʪʘʧ ʤʽʩʪʠʚ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ 

ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʫ ʬʫʪʙʦʣʽ, ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ; ʥʘ III-

ʤʫ ʝʪʘʧʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬ̔ ʪʥʝʩʫ ʪʘ IV-ʡ 

ʝʪʘʧ ʧʦʣʷʛʘʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ, ʦʬʦʨʤʣʝʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ çʆʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽè ʟôʷʩʦʚʘʥʦ ʜʫʤʢʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ʊʘʢʦʞ ʧʦʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ; ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ (ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ) 

ʚʦʨʦʪʘʨʽʚ; ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʟʘ ʧʨʦʪʦʢʦʣʦʤ 

Bosco Ergo Jump, ʪʝʩʪʫ SEBT, ʢʦʤʧʣʝʢʩʫ ʪʝʩʪʽʚ FMS. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
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ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ çʄʝʪʦʜʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʪʘ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴè ʤʽʩʪʠʪʴ ʦʧʠʩ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. 

ɸʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʦʜʘʥʦ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʾʾ ʨʦʟʨʦʙʮʽ. ʈʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʤʝʪʦʜʠʮʽ, ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ.  

ʇʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʙʘʟʽ ɻʉ ɼʖʉʐ ʌʂ çʃʴʚʽʚè ʽ 

ʇʌʂ çʃʴʚʽʚè ʤ. ʃʴʚʦʚʘ ʪʘ ʦʭʦʧʣʶʚʘʣʠ 34 ʬʫʪʙʦʣʽʩʪʽʚ ʚʽʢʦʤ 16-22 ʨʦʢʠ, 

ʩʝʨʝʜ ʷʢʠʭ: 11 - ʚʦʨʦʪʘʨʽʚ (nb ) ʽ 23 - ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ (nf ) ʢʦʤʘʥʜ ʋʇʃ: ʌʂ 

çʃʴʚʽʚè; ʌʂ çʂʘʨʧʘʪʠè; ʉʂ çɼʥʽʧʨʦ-1è; ʌʂ ʪʘ ɸʌ çʈʫʭè; ʌʂ çʐʘʭʪʘʨè; 

ʇʌʂ çʃʴʚʽʚè.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʟʘʩʚʽʜʯʝʥʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʘ ʨʽʚʥʽ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʫʧʨʦʜʦʚʞ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ: ̔ʩʪʦʪʥʦ 

ʟʤʝʥʰʠʚʩʷ ʩʝʨʝʜʥʴʦ ʘʨʠʬʤʝʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ 

ʩʢʣʘʜʢʠ ʟ 8,3 Ñ 0,64667 ʤʤ ʜʦ 7,6 Ñ 0, 80904  ʤʤ (ʨ=0,010), ʘ ʫ ʜʽʣʷʥʮʽ ʣʦʧʘʪʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʟ 6,7 Ñ 1,27 ʤʤ ʜʦ 5,8 Ñ 1,08 ʤʤ (ʨ=0,026). ʊʦʙʪʦ ʟʘʚʜʷʢʠ 

ʟʤʝʥʰʝʥʥʶ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʦʨʦʪʘʨʽʚ; ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʴ ʽ ʩʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʚʦʨʦʪʘʨʷ ʪʘ ʩʪʘʥʦʚʠʣʠ ʥʘ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 7,3 Ñ 0,682  ʽ 6,6 Ñ 0,656 ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʠʢʽʥʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,011); ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ çʯʠʩʪʦʾ ʤʘʩʠ ʪʽʣʘè ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ 1,0%; ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʩʢʣʘʜʥʦʾ 

ʨʝʘʢʮʽʾ (6,6 ʤʩ, ʨ=0,013), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʝʣʠʯʠʥʠ ʯʘʩʫ 
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ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʚʦʨʦʪʘʨʽʚ; ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʽ 

ʟʘ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʚʦʨʦʪʘʨʽʚ, ʷʢʠʡ ʟʥʘʯʥʦ ʟʨʩ̔ ̔ʟ 

35,5 ʜʦ 36,9 ʩʤ (ʨ=0,002); ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ (ʨ<0,04) 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ SEBT: D=0,6ï3,3(0,6ï4,5%); ʽʩʪʦʪʥʦ 

ʧʦʢʨʘʱʠʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ ʪʝʩʪʽʚ FMS: 59,5% (ʨ<0,001). 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʠʡʥʷʪʥʫ ʚʘʣʽʜʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʂɽʂ 

(ɯʉʉ=0,753; ʨ<0,05).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ ʧʦʢʨʘʱʠʚʩʷ ï

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 40% (ʨ<0,001). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪa ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʪʨʝʥʫʚʘʥʥʷʭ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ çɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷè 

ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʫʢʦʚʠʤʠ ʟʜʦʙʫʪʢʘʤʠ ʬʘʭʽʚʮʽʚ ʥʘʧʨʷʤʢʫ, ʷʢʠʡ ʚʠʚʯʘʚʩʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ:  

 - ʫʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʦ ʟʤʽʩʪ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ (ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ 

Stick mobility, ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ, 

ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ miniband, ʚʧʨʘʚ ʟ̔ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ 

ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ); 

- ʫʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ, ʷʢʽ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ ʟ ʨʽʚʥʝʤ ʬʟ̔ʠʯʥʦ ʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʬʽʟʠʯʥʫ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 
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- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ;  

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʘʫʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮ ̔ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʘʚʪʦʨʩʴʢʦʾ 

ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ɻʉ ɼʖʉʐ çʌʫʪʙʦʣʴʥʠʡ ʂʣʫʙ çʃʴʚʽʚè; ʌʂ çʂʘʨʧʘʪʠè; ʉʂ çɼʥʽʧʨʦ-1è; ʌʂ 

ʪʘ ɸʌ çʈʫʭè; ʌʂ çʐʘʭʪʘʨè; ʇʌʂ çʃʴʚʽʚè, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʘʢʪʠ.  

ɼʦʧʦʚʥʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʬʫʪʙʦʣʽʩʪʽʚ ʟ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

çʊʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʦʙʨʘʥʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʩʧʦʨʪʠʚʥʦ-ʧʝʜʘʛʦʛʽʯʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷè ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʽʤʝʥʽ ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʬʫʪʙʦʣʫè ʪʘ çʌʫʪʙʦʣ ʽ 

ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷè ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥ ̔ʘʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ, ʬʫʪʙʦʣʽʩʪʠ, ʚʦʨʦʪʘʨʽ ʫ 

ʬʫʪʙʦʣʽ, ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ.  
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ABSTRACT  

Hrybovska N. O. Improvement of physical fitness of qualified goalkeepers in 

football through fitness means. ï Qualification scientific work in manuscript form.  

Dissertation for the degree of Doctor of Philosophy in Physical Education and 

Sports in the speciality 017 ï Physical Culture and Sports. ï Ivan Boberskyi Lviv 

State University of Physical Culture, Lviv, 2025. 

 

The analysis and generalization of data from scientific and methodological 

literature indicate that a significant number of researchers pay attention to the 

content of physical training for football players. However, the predominant 

scientific information is dedicated to the improvement of training processes 

primarily for field players, while there is insufficient research concerning the 

training of goalkeepers in football. Research findings demonstrate that the level of 

physical preparedness of a goalkeeper also influences the team's ability to execute 

technical and tactical actions. 

Moreover, experts note the unique characteristics of the goalkeeper's role, 

which not only allows for the execution of defensive functions but also enables the 

organization of the team's attacking actions, participation in one-on-one 

confrontations, and the anticipation of the opponent's moves. Therefore, the 

training programs for goalkeepers in preparation for the competitive season require 

distinct approaches. 

The study of the use of a wide range of modern fitness tools in the training 

process for goalkeepers in football remains unclear, as the arsenal of these tools 

expands annually and is integrated into the physical training programs for athletes. 

Objective of the study: to enhance the level of physical fitness of qualified 

goalkeepers through the use of fitness tools. 

Research tasks: 

1. To summarize data from scientific and methodological literature regarding 

the content of physical training for football players. 
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2. To ascertain specialists' attitudes towards the application of fitness 

technologies in the training process of football players. 

3. To determine the functional state and level of physical fitness of qualified 

goalkeepers in football. 

4. To develop a methodology for improving the physical fitness of qualified 

goalkeepers using fitness tools and to assess its effectiveness. 

The introduction includes a justification of the relevance of the topic and the 

connection of the dissertation research with scientific programs, plans, and themes. 

It presents the objective, tasks, object, and subject of the research, describes the 

research methods, defines the scientific novelty and practical significance of the 

research results, outlines the author's personal contribution, highlights information 

about the approbation of the research results, and specifies the number of 

publications. 

In the first chapter, ñModern approaches to the content of physical training for 

football playersò, an analysis of the training process for football players of various 

playing roles within the annual macrocycle is presented, highlighting the role of 

functional and physical preparedness of athletes. Significant attention is given to 

exploring ways to enhance the physical training of football players through the use 

of modern technologies. The analysis of different approaches to improving 

physical training programs for football players using fitness tools indicates the 

necessity of considering the individual capabilities of players in various roles, 

particularly goalkeepers, as well as the need to implement cutting-edge 

technologies employing innovative fitness training methodologies. 

In the second chapter, ñMethods and organization of the researchò, the 

application of research methods is highlighted, including: analysis and synthesis of 

information from scientific and methodological literature, the documentary 

method, expert evaluation, pedagogical observations, medical and biological 

methods, pedagogical testing, the pedagogical experiment and methods of 

mathematical statistics. 
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The research was conducted over four stages (from September 2021 to 

October 2025), specifically: the first stage involved the search, analysis, and 

generalization of scientific and methodological literature (training programs, 

methodological guides, scientific publications) regarding the system of physical 

training for goalkeepers in football during different periods of the annual 

macrocycle; the second stage included conducting expert surveys, determining the 

anthropometric indicators and body composition of goalkeepers and field players 

in football, assessing the physical fitness of goalkeepers, and developing a 

methodology for enhancing the physical fitness of qualified goalkeepers in football 

through fitness tools; in the third stage, a pedagogical experiment was carried out 

to determine the effectiveness of the proposed methodology for improving the 

physical fitness of goalkeepers in football using fitness tools; the fourth stage 

involved analyzing and generalizing the obtained results, formulating conclusions, 

and preparing the dissertation work. 

In the third chapter, ñJustification for the use of fitness technologies in the 

physical training of qualified goalkeepers in footballò, the opinions of qualified 

experts regarding the use of modern fitness tools in football training are clarified. 

The results of the initial experiment are also presented, aiming to determine 

indicators of physical development and body composition of goalkeepers and 

outfield players, as well as conducting a comparative analysis; the complex 

reaction time (choice reaction) of goalkeepers; and the indicators of functional 

state and physical fitness of goalkeepers based on the results of the vertical jump 

following the Bosco Ergo Jump protocol, the SEBT test, and the FMS test battery. 

The findings from this initial experiment highlight the need for further research to 

justify an effective methodology for enhancing the physical fitness of football 

goalkeepers using fitness tools, while also emphasising the importance of an 

individualised approach. 

The fourth chapter of the dissertation titled ñThe methodology for improving 

the physical fitness of qualified football goalkeepers and its effectivenessò contains 

a description of the methodology for enhancing the physical preparedness of 
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qualified goalkeepers using fitness tools. The emphasis is placed on the priority of 

an individualized approach. The main principles considered during its development 

are presented. A thorough analysis of the fitness tools used in the methodology is 

provided, along with a structured approach to their application in the training 

process of goalkeepers in football. 

The pedagogical testing was conducted at the Public Association Children and 

youth sport school (PA CYSS) FC çLvivè and PFC çLvivè in Lviv and involved 34 

football players aged 16-22, including 11 goalkeepers and 23 field players from 

UPL teams: FC çLvivè, FC çKarpatyè, SC çDnipro-1è, FC and Academy of 

Football çRukhè, FC çShakhtarè, and PFC çLvivè. 

The effectiveness of the methodology for improving the physical 

preparedness of qualified goalkeepers using fitness tools is evidenced by the 

indicators of physical preparedness and functional state, as demonstrated by the 

intra-group dynamics of these indicators throughout the pedagogical experiment. 

The results obtained from the study indicate a significant reduction in the mean 

arithmetic value of the chest skinfold thickness from 8.3 Ñ 0.64667 mm to 7.6 Ñ 

0.80904 mm (p=0.010), and in the scapular region from 6.7 Ñ 1.27 mm to 5.8 Ñ 

1.08 mm (p=0.026). This reduction in the fat component has stabilized the 

measurements of chest circumference and the functional capabilities of the 

goalkeepers. Additionally, there were significant changes in the average percentage 

of body fat in the goalkeepers, which decreased from 7.3 Ñ 0.682 at the beginning 

of the experiment to 6.6 Ñ 0.656 at the end (p=0.011). The relative change in òlean 

body massò during the experiment was 1.0 %. The latent time of complex reaction 

significantly decreased (6.6 ms, p=0.013), indicating stabilization of the complex 

visual-motor reaction time of the goalkeepers. Significant changes were also 

observed in the average vertical jump height of the goalkeepers, which increased 

from 35.5 cm to 36.9 cm (p=0.002). Statistically significant improvements 

(p<0.04) were noted in the results of the SEBT test: ȹ=0.6ï3.3 (0.6ï4.5 %); the 

results of the FMS test series improved significantly: 59.5 % (p<0.001). 
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Acceptable validity and reliability of the assessment of the CEC value were 

established (ICC=0.753; p<0.05). 

To determine the performance of goalkeepers in competitive activity, it has 

been established that the coefficient of goals against average has improved, -the 

performance has increased by 40 % (p<0.001).  

The results of the study indicate the effectiveness of the author's methodology 

for enhancing the physical preparedness of qualified goalkeepers in football using 

fitness tools, emphasizing the priority of an individualized approach in training. 

In the fifth chapter, titled ñAnalysis and Generalization of Research Results,ò 

a comparative analysis and generalization of the results of the dissertation research 

are conducted in relation to the scientific achievements of specialists in the studied 

field. 

The results of the research allowed for the identification of the main 

provisions of scientific novelty: 

¶ for the first time, the content of the methodology for enhancing the physical 

training of qualified goalkeepers in football using fitness tools has been developed 

and substantiated (including systems of exercises with Stick Mobility gymnastic 

sticks, exercise complexes based on the bodyôs myofascial lines, muscle activation 

exercises with minibands, and exercises using cable machines and free weights); 

¶ for the first time, the most informative indicators of body composition that 

are interconnected with the level of physical preparedness of qualified goalkeepers 

in football have been identified; 

¶ has been enhanced the information regarding the functional state and 

physical preparedness of goalkeepers in football; 

¶ has been improved the information about the effectiveness of using fitness 

tools in the training process of football players with different playing roles; 

¶ has been refined the scientific understanding of the relationships between 

competitive performance and the physical preparedness of qualified goalkeepers in 

football; 
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¶ further development has been achieved in the understanding of the priority 

of an individualized approach in the physical training of qualified goalkeepers in 

football. 

The practical significance of the work lies in the implementation of the 

author's methodology for improving the physical training of qualified goalkeepers 

in football using fitness tools in the training process of the PA CYSS FC çLvivè, 

FC çKarpatyè, SC çDnipro-1è, FC and AF çRukhè, FC çShakhtarè, and PFC 

çLvivè, as evidenced by the relevant acts. 

The theoretical material has been supplemented regarding the peculiarities of 

planning and conducting the training process using innovative fitness technologies 

in the physical training of football players from educational components such as 

ñTheory and methodology of the chosen sport and sports pedagogical 

improvementò at Ivan Boberskyi Lviv State University of Physical Culture; 

ñMethodology of teaching footballò and ñFootball and teaching methodologyò at 

Uzhhorod National University, as confirmed by the respective implementation 

acts. 

Keywords: physical preparednes, football players, goalkeepers in football, 

fitness tools. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

1. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ʊʽʣʦʙʫʜʦʚʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʽ ʧʦʣʴʦʚʠʭ ʬʫʪʙʦʣʽʩʪʽʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 

2022;7(6):199ï206. DOI: 10.26693/jmbs07.06.199 

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ 

ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ.  

2. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ʉʢʣʘʜʥʘ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʘ ʨʝʘʢʮʽʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺ: ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮ. ʧʝʜ. ʫʥ-ʪʫ 

ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2023;1(173), ʩ. 48ï53. 

https://doi.org/10.31392/UDU-nc.series15.2024.1(173).11  

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ 

ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ.  

3. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ʄʝʪʦʜʠʢʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ. ɺ: 

ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʋʢʨ. ʜʝʨʞ. ʫʥ-ʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, 

ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). 

ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2024;10(183), ʩ. 89ï93. https://doi.org/10.31392/UDU-

nc.series15.2024.10(183).16  

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

4. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺ: 

ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʋʢʨ. ʜʝʨʞ. ʫʥ-ʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, 

ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). 

ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2025;9(196), ʩ. 77ï81.https://doi.org/10.31392/UDU-

nc.series15.2025.09(196).15  

https://doi.org/10.31392/UDU-nc.series15.2024.1(173).11
https://doi.org/10.31392/UDU-nc.series15.2024.10(183).16
https://doi.org/10.31392/UDU-nc.series15.2024.10(183).16
https://doi.org/10.31392/UDU-nc.series15.2025.09(196).15
https://doi.org/10.31392/UDU-nc.series15.2025.09(196).15
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ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ 

ʘʥʘʣʽʟʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɻʨʠʙʦʚʩʴʢʘ ʅ. ʆʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ (ʥʘ ʧʨʠʢʣʘʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ). ɺ: 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʽ ʩʧʦʨʪʽ. ɿʙ. 

ʤʘʪʝʨʽʘʣʽʚ XIX ʥʘʫʢ. ʢʦʥʬ.; 23ï24 ʪʨʘʚʥʷ 2024 ʨ. ʃʴʚʽʚ; ɹʝʨʝʛʦʚʝ: ʃɼʋʌʂ ʽʤ. 

ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2024, ʩ. 70ï2.  

2. Zanevskyy I, Hrybovska N. Specific body flexibility in high-level 

soccer goalkeepers. In: 8th International Academic Sports Studies Congress; Oct 

7ï9. Trabzon; 2024, p. 261ï6.   

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ 

ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ.  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʨʦʟʢʨʠʚʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɻʨʠʙʦʚʩʴʢʘ ʅ. ɼʦ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ. ɺ: ʇʨʠʩʪʫʧʘ ɭ, ʨʝʜʘʢʪʦʨ. 

ʄʦʣʦʜʘ ʩʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʋʢʨʘʾʥʠ. ɿʙ. ʪʝʟ ʜʦʧ. XXVI ʄʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ.; 5ï

6 ʪʨʘʚʥʷ 2022 ʨ. ʃʴʚʽʚ: ʃɼʋʌʂ ʽʤ. ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2022, ʩ. 9ï10.  

2. ɻʨʠʙʦʚʩʴʢʘ ʅ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ ʪʝʭʥʦʣʦʛʽʡ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʫʪʙʦʣʽʩʪʘʤʠ. ɺ: ʌʽʪʥʝʩ, ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʘʢʪʠʚʥʝ ʜʦʚʛʦʣʽʪʪʷ. 

ɿʙ. ʪʝʟ II ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ.; 23 ʙʝʨʝʟʥʷ 2022 ʨ. ʃʫʮʴʢ: 

ɺʅʋ ʽʤ. ʃʝʩʽ ʋʢʨʘʾʥʢʠ; 2022, ʩ. 5. 

3. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɻʨʠʙʦʚʩʴʢʘ ɯ, ʉʝʤʘʣʴ ʅ. ɼʽʷʣʴʥʽʩʪʴ ʨʠʥʢʫ 

ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ. ɺ: ʇʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦ-

ʦʟʜʦʨʦʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɿʙ. ʤʘʪʝʨʽʘʣʽʚ ʍɯɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ.; 7ï8 ʞʦʚʪʥʷ 2022 ʨ. ʃʴʚʽʚ: ʃɼʋʌʂ ʽʤʝʥʽ ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2022, ʩ. 

134ï7.  
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ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʧʠʩʽ 

ʨʝʟʫʣʴʪʘʪʽʚ.  

4. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɼʫʣʫʙ ʆ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ ʬʫʪʙʦʣʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʮʠʬʨʦʚʠʭ 

ʬʽʪʥʝʩ ʪʝʭʥʦʣʦʛʽʡ (ʥʘ ʧʨʠʢʣʘʜʽ POLAR TEAM PRO). ɺ: ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʽ ʩʧʦʨʪʽ. ɿʙ. ʤʘʪʝʨʽʘʣʽʚ XVIɯ 

ʄʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ.; 10ï12 ʣʠʩʪʦʧʘʜʘ 2022 ʨ. ʃʴʚʽʚ;ʉʣʘʚʩʴʢʝ: ʃɼʋʌʂ ʽʤ. 

ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2022, ʩ. 34ï7.  

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ 

ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ.  

5. ɻʨʠʙʦʚʩʴʢʘ ʅ. ʌʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺ: ʄʦʣʦʜʘ ʩʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʋʢʨʘʾʥʠ. ɿʙ. ʪʝʟ ʜʦʧ. XXVI 

ʄʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ. ʃʴʚʽʚ: ʃɼʋʌʂ ʽʤ. ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2023;27;1, ʩ. 11ï2.  
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GAA ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʱʝʥʠʭ ʤô̫ ʯʽʚ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʫ 

ʧʽʜʚʠʱʫʻ ʚʠʤʦʛʠ ʜʦ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʩʚʷʯʝʥʘ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ: ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʪʘ ʪʘʢʪʠʢʠ 

ʛʨʠ (ɺ. ɺ. ʅʽʢʦʣʘʻʥʢʦ, ɹ. ɸ. ɹʘʣʘʥ, 2012; ɯ. ʏʦʨʥʦʙʘʡ, ɹ. ʍʦʨʢʘʚʠʡ, 2018; 

ʗ. ɹ. ʂʨʘʡʥʠʢ, ɺ. ɺ. ʄʫʣʠʢ, ʉ. ʉ. ʂʦʚʘʣʴ, ʊ. ɭ. ʌʝʜʦʨʠʥʘ, 2019; 

ɸ. ɺ. ɼʫʣʽʙʩʴʢʠʡ, 2021), ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

(ɺ. ɺ. ʅʽʢʦʣʘʻʥʢʦ, 2015; ɻ. ɸ. ʃʽʩʝʥʯʫʢ, ɺ. ʆ. ʊʠʱʝʥʢʦ, 2020), ʩʝʣʝʢʪʠʚʥʦʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ (ɼ. ʄ. ʇʦʣʠɦ ʫʢ, ʈ. ʆ. ʉʫʰʢʦ, 2020; ɸ. ɺ. ɼʫʣʽʙʩʴʢʠʡ, 2020), 

ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ɺ. ʄ. ʐʘʤʘʨʜʽʥ, 2013; ɸ. ɸ. ʇʝʨʮʫʭʦʚ, 

2013; ɺ. ʄ. ʂʦʩʪʶʢʝʚʠʯ, ɺ. ʉʪʘʩʶʢ, 2016; ʉ. ɯ. ʃʝʙʝʜʻʚ, 2016; ɯ. ʗ. ʂʘʨʧʘ, 

2018; ɺ. ɸ. ʉʪʘʩʶʢ, 2019), ʧʠʪʘʥʴ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʬʫʪʙʦʣʫ 

(ɺ. ʄ. ʂʦʩʪʶʢʝʚʠʯ, 2016; ɺ. ɯ. ʇʝʨʝʚʦʟʥʠʢ, 2019; ɺ. ʄ. ʐʘʤʘʨʜʽʥ, 2024), 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʫʪʙʦʣʽ (ʇ. ʆ. ʉʽʨʝʥʢʦ, 2015; ʆ. 

ʄʘʨʪʠʥʶʢ, ʂ. ʂʨʘʚʯʝʥʢʦ, 2020; ʉ. ʄ. ʂʦʢʘʨʝʚʘ, 2017, 2021; ɻ. ɸ. ʃʽʩʝʥʯʫʢ, 

ɯ. ɺ. ʍʤʝʣʴʥʠʮʴʢʘ, ʉ. ʄ. ʂʦʢʘʨʝʚʘ, ʂ. ɹʦʛʘʪʠʨʴʦʚ, ʖ. ɺ. ʊʫʧʻʻʚ, ɺ. 

ʄ. ʃʝʣʝʢʘ, ʅ. ʆ. ɹʦʨʝʮʴʢʘ, 2021; ʉ. ʄ. ʂʦʢʘʨʝʚʘ, ɹ. ɺ. ʂʦʢʘʨʝʚ, 

ɽ. ʖ. ɼʦʨʦʰʝʥʢʦ, 2022). ʈʘʟʦʤ ʟ ʪʠʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʝʨʝʚʘʞʥʦ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ. ʆʜʥʘʢ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʛʨʘʚʮʽʚ 

ʪʘʢʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʷʢ ʚʦʨʦʪʘʨʽ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʚʦʨʦʪʘʨʩʴʢʦʛʦ ʘʤʧʣʫʘ ʚʽʜʟʥʘʯʘʣʠ ʨʷʜ ʘʚʪʦʨʽʚ, ʱʦ 

ʟʘʡʤʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʩʧʝʢʪʽʚ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʰʦʛʦ ʥʦʤʝʨʘ ʢʦʤʘʥʜʠ 

(ɺ. ʍʦʨʢʘʚʠʡ, 2011; ɺ. ʄ. ʐʘʤʘʨʜʽʥ, ɹ. ɺ. ʍʦʨʢʘʚʠʡ, 2015; ɸ. ɺ. ɼʫʣʽʙʩʴʢʠʡ, 

ʆ. ɺ. ʂʦʣʦʙʠʯ, ɹ. ɺ. ʍʦʨʢʘʚʠʡ, 2024; I. Doroshenko, A. Svatyev, V. Shamardin, 

B. Khorkavyy, D. Vaniuk, E. Doroshenko, 2024). ɿʦʢʨʝʤʘ, ʚʦʨʦʪʘʨ ʻ ʦʩʪʘʥʥʴʦʶ 

ʣʘʥʢʦʶ ʟʘʭʠʩʪʫ ʪʘ ʥʘʜʽʣʝʥʠʡ ʰʠʨʰʠʤ ʩʧʝʢʪʨʦʤ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʘʢʪʠʯʥʠʭ ʜʽʡ 
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ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ. ʉʫʪʪʻʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʦʨʦʪʘʨʷ ʧʦʣʷʛʘʻ ʫ 

ʢʦʤʧʣʝʢʩʽ ʪʝʭʥʽʯʥʠʭ ʜʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʟʘʻʤʦʜʽʶ ʢʽʥʮʽʚʦʢ 

ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʟ ʤôʷʯʝʤ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʰʠʡ ʘʨʩʝʥʘʣ ʨʫʭʦʚʠʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʦʙʦʨʦʥʠ ʚʦʨʽʪ (ɹ. ɺ. ʍʦʨʢʘʚʠʡ, 2011). ɸʤʧʣʫʘ ʚʦʨʦʪʘʨʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʦʙʦʨʦʥʥʫ ʬʫʥʢʮʽʶ, ʘ ʱʝ ʡ ʦʨʛʘʥʽʟʘʮʽʶ ʘʪʘʢʫʶʯʠʭ ʜʽʡ 

ʢʦʤʘʥʜʠ, ʚʩʪʫʧʘʪʠ ʚ ʦʜʥʦʙʦʨʩʪʚʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʽʾ ʩʫʧʝʨʥʠʢʘ ʟʘʟʜʘʣʝʛʽʜʴ 

(ɺ. ʄ. ʐʘʤʘʨʜʽʥ, ɹ. ɺ. ʍʦʨʢʘʚʠʡ, 2015).  

ʉʫʯʘʩʥʠʡ ʬʫʪʙʦʣ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʽ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʦʩʣʽʜʥʠʢʠ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ 

ʬʫʪʙʦʣʫ ʧʝʨʝʚʘʞʥʦ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʘʪʠʮʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ, ʷʢʽ ʢʽʣʴʢʽʩʥʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʚʦʨʦʪʘʨʷʤʠ ʫ ʢʦʤʘʥʜʽ (Jovanovic M., Sporis G., Omrcen D., 

Fiorentini F., 2011; ɻ. ɼ. ɹʘʥʽʪʘʨʘʬ, 2017; ɯ. ʗ. ʂʘʨʧʘ, 2018; Joksimoviĺ M., 

Skrypchenko I., Yarymbash K., Fulurija D., Nasrolahi S., Pantoviĺ M., 2019; ʉ. 

ʄ. ʂʦʢʘʨʝʚʘ, ɽ. ʖ. ɼʦʨʦʰʝʥʢʦ, ɹ. ɺ. ʂʦʢʘʨʝʚ, ʉ. ɯ. ɼʘʥʠʣʴʯʝʥʢʦ, 2021). 

ʆʜʥʘʢ ʨʝʘʣʽʟʘʮʽʷ ʛʦʩʪʨʦʪʠ ʪʘ ʩʚʦʻʯʘʩʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ 

ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʷ. ʎʝʡ ʘʩʧʝʢʪ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʧʨʦʛʨʘʤʽ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʦʨʦʪʘʨʽʚ ʜʦ ʟʤʘʛʘʣʴʥʦʛʦ ʩʝʟʦʥʫ.  

ʐʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʬʽʪʥʝʩ-ʥʘʧʨʷʤʢʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʧʨʦʛʨʘʤʠ ʟ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʟʨʦʩʪʘʻ ʱʦʨʦʢʫ. ʏʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ 

(ʂʦʢʘʨʝʚʘ ʉ. ʄ., 2021; ʉ. ʂʦʢʘʨʝʚʘ, ɻ. ʃʽʩʝʥʯʫʢ, ɺ. ʃʝʣʝʢʘ, ʄ. ʈʦʜʽʦʥʝʥʢʦ, 

ʉ. ɹʦʡʯʝʥʢʦ, 2022). ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʱʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʘʤʝ ʚʦʨʦʪʘʨʽʚ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʫʤʦʚʣʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 
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ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʪʝʤʘʤʠ ʪʘ ʧʣʘʥʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʚʝʜʝʥʦʛʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽʤʝʥʽ ɯʚʘʥʘ 

ɹʦʙʝʨʩʴʢʦʛʦ ʥʘ 2021-2025 ʨʨ. ʟʘ ʪʝʤʦʶ 2.4 çʉʫʯʘʩʥʽ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚè. 

ʈʦʣʴ ʘʚʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʽʜʭʦʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʦʙôʻʢʪʠʚʥʦʛʦ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ, 

ʨʦʟʨʦʙʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʋʟʘʛʘʣʴʥʠʪʠ ʜʘʥʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʠʪʘʥʴ ʟʤʽʩʪʫ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ. 

2. ɿôʷʩʫʚʘʪʠ ʩʪʘʚʣʝʥʥʷ ʬʘʭʽʚʮʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ. 

3. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

4. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ï

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
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ʬʫʪʙʦʣʽʩʪʽʚ;  

¶ ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ï ʜʦʟʚʦʣʠʚ ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ; 

¶ ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ï ʜʦʟʚʦʣʠʣʦ ʚʠʚʯʠʪʠ ʜʫʤʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʝʢʩʧʝʨʪʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʬʫʪʙʦʣʽʩʪʽʚ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ;  

¶ ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʾ ʡ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ;  

¶ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ï ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʩʢʣʘʜʫ ʪʽʣʘ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ; 

¶ ʧʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ï ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʡ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʬʫʪʙʦʣʽʩʪʽʚ; 

¶ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ï ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ; 

¶ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ 

ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ: 

- ʫʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʤʽʩʪ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ (ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʽʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ 

Stick mobility, ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ, 

ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʽʟ miniband, ʚʧʨʘʚ ʽʟ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ 

ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ); 

- ʫʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ, ʷʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʬʽʟʠʯʥʫ 
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ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ;  

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ;  

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʘʫʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʘʚʪʦʨʩʴʢʦʾ 

ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ɻʉ ɼʖʉʐ çʌʫʪʙʦʣʴʥʠʡ ʂʣʫʙ çʃʴʚʽʚè; ʌʂ çʂʘʨʧʘʪʠè; ʉʂ çɼʥʽʧʨʦ-1è; ʌʂ 

ʪʘ ɸʌ çʈʫʭè; ʌʂ çʐʘʭʪʘʨè; ʇʌʂ çʃʴʚʽʚè, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʘʢʪʠ 

(ɼʦʜʘʪʦʢ ɸ1-ɸ6).  

ɼʦʧʦʚʥʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

çʊʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʦʙʨʘʥʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʩʧʦʨʪʠʚʥʦ-ʧʝʜʘʛʦʛʽʯʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷè ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʽʤʝʥʽ ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʬʫʪʙʦʣʫè ʪʘ çʌʫʪʙʦʣ ʽ 

ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷè ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʘʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ (ɼʦʜʘʪʦʢ ɸ7-ɸ9).  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʦʩʪʘʥʦʚʮʽ ʧʨʦʙʣʝʤʠ, ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʦʢʘʟʥʠʢʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʤʝʪʠ, 

ʟʘʚʜʘʥʴ, ʚʠʙʦʨʽ ʤʝʪʦʜʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʧʠʪʘʥʴ ʘʥʢʝʪ, 

ʧʨʦʚʝʜʝʥʥʽ ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʙʩʪʝʞʝʥʴ, ʥʘʢʦʧʠʯʝʥʥʽ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʽ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʤʧʽʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪʘ ʾʾ ʧʝʨʝʚʽʨʮʽ ʥʘ ʧʨʘʢʪʠʮʽ, ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ, ʦʬʦʨʤʣʝʥʥʽ 
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ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʧʨʠʣʶʜʥʝʥʥʶ ʜʘʥʠʭ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʚ ʧʫʙʣʽʢʘʮʽʷʭ. 

ʋ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʪʘ ʾʭ ʘʥʘʣʽʟ 

ʥʘʣʝʞʠʪʴ ʟʜʦʙʫʚʘʯʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʚʠʩʥʦʚʢʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʧʨʦʙʦʚʘʥʽ ʥʘ ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʌʽʪʥʝʩ, ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʘʢʪʠʚʥʝ ʜʦʚʛʦʣʽʪʪʷè 

(ʃʫʮʴʢ, 2022), ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʄʦʣʦʜʘ 

ʩʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʋʢʨʘʾʥʠè (ʃʴʚʽʚ, 2022ī2023), XIII  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾ çʇʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷè (ʃʴʚʽʚ, 2022), XVIɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʽ ʩʧʦʨʪʽè 

(ʃʴʚʽʚ-ʉʣʘʚʩʴʢʝ, 2022), IX ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çScience Culture and 

Sportè (ʇʨʘʛʘ, 2023); Xɯʍ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʽ ʩʧʦʨʪʽè (ʃʴʚʽʚ-ɹʝʨʝʛʦʚʝ, 

2024); 8th International Academic Sports Studies Congress (Trabzon, 2024) ʪʘ 

ʢʨʫʛʣʦʤʫ ʩʪʦʣʽ çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ: ʩʫʯʘʩʥʽ 

ʚʠʤʦʛʠè (ʂʠʾʚ, 2024). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʧʫʙʣʽʢʦʚʘʥʦ 11 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʽʟ ʷʢʠʭ 4 ʩʪʘʪʪʽ ï ʫ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ʧʫʙʣʽʢʘʮʽʾ ʘʧʨʦʙʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ 5 

ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

(ɼʦʜʘʪʦʢ ɹ). 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʡ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, 

ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (247 ʜʞʝʨʝʣ, ʩʝʨʝʜ ʷʢʠʭ 113 ï ʽʥʦʟʝʤʥʠʭ) ʪʘ 

ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʥʘ 160 ʩʪʦʨʽʥʢʘʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 41 ʪʘʙʣʠʮ ʁʽ 26 ʨʠʩʫʥʢʽʚ.  
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ɿʄɯʉʊʋ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʌʋʊɹʆʃɯʉʊɯɺ 

 

1.1.  ʆʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʫ ʨʽʯʥʦʤʫ ʤʘʢʨʦʮʠʢʣʽ 

ʇʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʫ 

ʨʽʯʥʦʤʫ ʮʠʢʣʽ ʧʽʜʛʦʪʦʚʢʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ [46, 75, 77, 116, 228], 

ʘʜʞʝ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʩʘʤʝ ʨʽʯʥʠʡ ʮʠʢʣ ʧʽʜʛʦʪʦʚʢʠ ʻ ʦʩʥʦʚʥʦʶ 

ʩʪʨʫʢʪʫʨʥʦʶ ʦʜʠʥʠʮʝʶ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ [38, 116]. 

ɺʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʤʘʢʨʦʮʠʢʣʽ ʟʜʝʙʽʣʴʰʦʛʦ 

ʟʘʣʝʞʘʪʴ ʽ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʩʪʫʧʫ ʢʦʤʘʥʜʠ ʥʘ ʟʤʘʛʘʥʥʷʭ. ʊʦʤʫ ʡ ʦʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʛʘʣʫʟʽ ʬʫʪʙʦʣʫ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʙʫʜʦʚʽ ʩʪʨʫʢʪʫʨʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [38]. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʬʘʭʽʚʮʽʚ [38, 125] ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʬʫʪʙʦʣʽ ʻ ʢʘʣʝʥʜʘʨ ʟʤʘʛʘʥʴ, ʧʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʨʽʚʝʥʴ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ. ʅʘ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʫʧʨʦʜʦʚʞ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʟʫʚʘʥʥʶ ʦʙʩʷʛʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʉʪʨʫʢʪʫʨʘ ʪʘ ʟʤʽʩʪ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʦʩʥʦʚʥʦʤʫ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʝʭʥʽʯʥʫ, ʪʘʢʪʠʯʥʫ ʪʘ ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʢʠ. ʆʢʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʽ ʩʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ ʫ ʬʫʪʙʦʣʽ [27, 103, 186]. ɿʦʢʨʝʤʘ, ɸ. 

ɼʫʣʽʙʩʴʢʠʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʚʽʜʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʤʦʣʦʜʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, ʘʜʞʝ 

ʩʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʦʾ 

ʢʘʨôʻʨʠ ʬʫʪʙʦʣʽʩʪʽʚ [27, 28, 29, 31, 206]. 

ʅʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʫ ʨʽʯʥʦʤʫ ʤʘʢʨʦʮʠʢʣʽ ʤʘʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʧʦʚʠʥʥʽ 
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ʚʨʘʭʦʚʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʪʘʢʪʠʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʞʥʦʾ ʽʛʦʨʦʚʦʾ 

ʧʦʟʠʮʽʾ. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʢʣʶʯʘʶʪʴ ʧʝʨʽʦʜʠʟʘʮʽʶ ʧʽʜʛʦʪʦʚʢʠ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ [9, 62, 86, 90, 116, 125]. ɿʦʢʨʝʤʘ, 

ʜʣʷ ʟʘʭʠʩʥʠʢʽʚ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʚʠʪʨʠʚʘʣʦʩʪʽ, 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʩʠʣʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʻʜʠʥʦʙʦʨʩʪʚʘʭ ʧʽʜ ʯʘʩ ʛʨʠ; 

ʫʜʦʩʢʦʥʘʣʝʥʥ ̫ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ: ʛʨʽ ʦʜʠʥ ʥʘ ʦʜʠʥ, ʟʦʥʥʦʛʦ ʟʘʭʠʩʪʫ, 

ʚʠʭʦʜʫ ʽʟ ʦʙʦʨʦʥʠ, ʧʝʨʝʜʘʯʘʤʠ, ʚʽʜʙʦʨʘʤʠ, ʧʝʨʝʭʦʧʣʝʥʥʷʤʠ ʤôʷʯʘ. ʋ 

ʪʨʝʥʫʚʘʥʥʽ ʧʽʚʟʘʭʠʩʥʠʢʽʚ ʚʠʩʫʚʘʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʘʝʨʦʙʥʦʾ 

ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ ʰʚʠʜʢʽʩʥʦʾ ʨʦʙʦʪʠ; ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʢʦʥʪʨʦʣʴ ʤôʷʯʘ, ʪʦʯʥʦʩʪʽ 

ʧʝʨʝʜʘʯ, ʚʝʜʝʥʥʷ ʛʨʠ; ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʦʙʦʨʦʥʦʶ ʪʘ ʘʪʘʢʦʶ, 

ʧʨʝʩʠʥʛʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʥʘʧʘʜʥʠʢʽʚ ʧʦʣʷʛʘʶʪʴ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʪʘʢʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ: ʰʚʠʜʢʽʩʪʴ, ʚʠʙʫʭʦʚʘ ʩʠʣʘ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ; ʨʦʙʦʪʦʶ 

ʥʘʜ ʟʘʚʝʨʰʝʥʥʷʤ ʘʪʘʢ, ʫʜʘʨʘʤʠ ʧʦ ʚʦʨʦʪʘʭ, ʚʽʜʢʨʠʚʘʥʥʷʤ ʫ ʚʽʣʴʥʽ ʟʦʥʠ; 

ʪʨʝʥʫʚʘʥʥʷ ʛʨʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ ʽ ʧʨʦʩʪʦʨʫ. ɼʣʷ ʚʦʨʦʪʘʨʽʚ 

ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʨʦʟʚʠʪʦʢ ʨʝʘʢʮʽʾ, ʢʦʦʨʜʠʥʘʮʽʾ, ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ; ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʧʨʘʚ ʥʘ 

ʪʝʭʥʽʢʫ ʛʨʠ ʨʫʢʘʤʠ, ʥʦʛʘʤʠ, ʚʠʙʽʨ ʧʦʟʠʮʽʾ, ʚʠʭʦʜʠ ʥʘ ʤôʷʯ; ʦʢʨʝʤʽ ʪʨʝʥʫʚʘʥʥʷ 

ʧʨʠʩʚʷʯʫʶʪʴʩʷ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʣʦʞʝʥʴ (ʧʝʥʘʣʴʪʽ, 

ʰʪʨʘʬʥʽ, ʢʫʪʦʚʽ) [9]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʫʪʙʦʣ ʷʢ ʚʠʜ ʩʧʦʨʪʫ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʷʚʫ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʽʛʨʦʚʘ ʜʽʷʣʴʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦʶ ʤôʷʟʦʚʦʶ ʨʦʙʦʪʦʶ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ 

ʧʦʚʪʦʨʝʥʴ ʨʽʟʥʠʭ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʨʫʭʦʚʠʭ ʜʽʡ. ʄʘʪʯ ʪʨʠʚʘʻ 

ʧʦʥʘʜ 90 ʭʚʠʣʠʥ, ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚʽ ʥʝʦʙʭʽʜʥʦ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʟʤʽʥʶʚʘʪʠ ʪʝʤʧ, ʥʘʧʨʷʤʦʢ ʪʘ ʭʘʨʘʢʪʝʨ ʧʝʨʝʩʫʚʘʥʴ, ʚʠʢʦʥʫʚʘʪʠ ʩʪʨʠʙʢʠ, 

ʧʨʠʩʢʦʨʝʥʥʷ, ʨʠʚʢʠ, ʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ ʪʘ ʦʜʥʦʯʘʩʥʦ ʧʨʠʡʤʘʪʠ ʪʘʢʪʠʯʥʽ 

ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʯʘʩʫ. ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʟʘʛʘʣʴʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ, ʱʦ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʽʛʨʦʚʦʛʦ 

ʯʘʩʫ. 
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ɺʽʜʪʘʢ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʥʠʢʠ ʧʽʜʢʨʝʩʣʶʶʪʴ [52, 60, 62, 85, 116, 118, 126, 

160]: ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʡ ʬʫʪʙʦʣʽʩʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʨʽʚʥʝʤ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʘ ʡ ʚʠʩʦʢʠʤ ʨʦʟʚʠʪʢʦʤ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ï 

ʰʚʠʜʢʦʩʪʽ, ʩʠʣʠ, ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʉʘʤʝ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʷʢʦʩʪʝʡ 

ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʨʪʩʤʝʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʦʢʦʦʨʜʠʥʦʚʘʥʽ ʜʽʾ ʚ 

ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʽʛʨʦʚʦʛʦ ʪʝʤʧʫ ʪʘ ʟʥʘʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʗʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʬʘʭʽʚʮʽʚ, ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʧʨʦʬʝʩʽʡʥʠʭ ʬʫʪʙʦʣʴʥʠʭ ʢʦʤʘʥʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʣʝʥʜʘʨʷ ʟʤʘʛʘʥʴ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʣʦʚʦʾ ʤʦʜʝʣʽ [46, 60, 116, 125]. ʊʦʙʪʦ 

ʚʦʥʘ ʤʽʩʪʠʪʴ ʜʚʘ ʮʠʢʣʠ, ʘ ʢʦʞʝʥ ʽʟ ʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʧʝʨʽʦʜʽʚ. ʊʘʢ, 

ʧʝʨʝʚʘʞʥʦ ʜʦ ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ ʧʝʨʽʦʜʠ, ʷʢ: ʧʽʜʛʦʪʦʚʯʠʡ, 

ʟʤʘʛʘʣʴʥʠʡ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦ-ʧʽʜʛʦʪʦʚʯʠʡ. ɼʦ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʥʘʣʝʞʘʪʴ: 

ʧʽʜʛʦʪʦʚʯʠʡ, ʟʤʘʛʘʣʴʥʠʡ ʪʘ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜʠ [46, 60, 127].  

ʋ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ ʪʨʝʥʝʨʠ ʧʝʨʝʚʘʞʥʦ ʨʦʙʣʷʪʴ ʘʢʮʝʥʪ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʪʝʭʥʽʯʥʦʾ, 

ʪʘʢʪʠʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦ ʾʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ [46, 62, 127]. ɺʽʜʧʦʚʽʜʥʦ, 

ʧʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ ʟʘʟʚʠʯʘʡ 

ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʝʪʘʧʠ: ʧʝʨʰʠʡ - ʟʘʛʘʣʴʥʦʧʽʜʛʦʪʦʚʯʠʡ, ʜʨʫʛʠʡ - 

ʩʧʝʮʽʘʣʴʥʦ-ʧʽʜʛʦʪʦʚʯʠʡ [46, 60, 62, 125,127]. 

ʌʘʭʽʚʮʷʤʠ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ ʟʘʛʘʣʴʥʦʧʽʜʛʦʪʦʚʯʦʛʦ 

ʝʪʘʧʫ:  

- ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ;  

- ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ;  

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ;  

- ʧʽʜʚʠʱʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʥʦʩʠʪʠ ʚʝʣʠʢʽ ʪʨʝʥʫʚʘʣʴʥʽ ʪʘ ʟʤʘʛʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [46, 51, 61]. 

ɿʘʚʜʘʥʥʷʤʠ ʩʧʝʮʽʘʣʴʥʦ-ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʻ: 

- ʩʪʘʥʦʚʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʬʦʨʤʠ;  
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- ʢʦʤʧʣʝʢʩʥʠʡ ʨʦʟʚʠʪʦʢ ʩʧʝʮʽʘʣʴʥʠʭ ʷʢʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʘ ʢʦʤʘʥʜʥʠʭ ʜʽʡ;  

- ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʜʦ 

ʦʬʽʮʽʡʥʠʭ ʟʤʘʛʘʥʴ;  

- ʟʙʝʨʝʞʝʥʥʷ ʨʘʥʽʰʝ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [46, 

51, 53, 62]. 

ɿʘʚʜʘʥʥʷʤʠ ʟʤʘʛʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʻ ʧʽʜʪʨʠʤʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ 

ʬʦʨʤʠ, ʰʚʠʜʢʽʩʥʘ ʨʦʙʦʪʘ, ʩʧʝʮʠʬʽʯʥʽ ʚʧʨʘʚʠ ʟʛʽʜʥʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. 

ʇʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ, ʢʦʨʝʢʮʽʶ ʬʽʟʠʯʥʠʭ 

ʷʢʦʩʪʝʡ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʝʭʥʽʢʠ ʛʨʠ ʫ ʬʫʪʙʦʣ,̔ ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʩʢʣʘʜʥʦʢʦʦʨʜʠʥʦʚʘʥʠʤʠ 

ʪʝʭʥʽʯʥʠʤʠ ʜʽʷʤʠ [61, 116]. ɿʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʪʝʦʨʽʾ ʩʧʦʨʪʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʪʫʧʘʻ ʩʧʝʮʠʬʽʯʥʦʶ ʬʦʨʤʦʶ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʝʪʘʧʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʩʪʠʭ 

ʨʫʭʦʚʠʭ ʜʽʡ ʜʦ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ [116]. 

ʋ ʬʫʪʙʦʣʴʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʣʦʛʽʯʥʦ ʚʧʦʨʷʜʢʦʚʘʥʫ ʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʤʦʣʦʜʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʛʨʘʚʮʽʚ, ʷʢʽ ʦʧʘʥʦʚʫʶʪʴ ʥʦʚʽ ʪʝʭʥʽʯʥʽ 

ʝʣʝʤʝʥʪʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʽʜʭʦʜʫ ʪʨʝʥʝʨ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ ʜʦʟʫʚʘʪʠ 

ʨʫʭʦʚʽ ʟʘʚʜʘʥʥʷ, ʢʦʨʠʛʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʜʽʾ ʥʘ ʦʩʥʦʚʽ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ 

ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ. 

ʊʘʢ, ɺ. ʄ. ʂʦʩʪʶʢʝʚʠʯ ʟʘʧʨʦʧʦʥʫʚʘʚ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʪʘ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʫ ʬʫʪʙʦʣʽʩʪʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ 
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ʥʘʚʯʘʥʥʷ ʦʩʥʦʚʥʠʤ ʪʝʭʥʽʯʥʠʤ ʧʨʠʡʦʤʘʤ [61, 62]. ʎʷ ʧʨʦʛʨʘʤʘ ʦʭʦʧʣʶʻ 

ʧʦʩʪʫʧʦʚʝ ʫʩʢʣʘʜʥʝʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ: ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʥʘʚʠʯʦʢ ʽ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ï ʜʦ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʽʛʨʦʚʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʪʝʭʥʽʢʠ, ʘ ʡ ʩʧʨʠʷʻ ʾʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʾ ʛʨʠ. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʦʟʚʦʣʷʻ: ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ;  

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʪʨʝʥʫʚʘʥʥʷ; ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʜʽʡ; ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʥʘʚʯʘʥʥʷ; ʧʦʢʨʘʱʠʪʠ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʟ ʪʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ [116]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫ ʬʫʪʙʦʣʽ ʻ ʥʝ ʣʠʰʝ ʩʫʯʘʩʥʦʶ ʤʝʪʦʜʠʯʥʦʶ ʪʝʥʜʝʥʮʽʻʶ, ʘ ʡ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʧʨʘʮʷʭ ɺ. ʄ. ʂʦʩʪʶʢʝʚʠʯʘ ʤʝʪʦʜʠʯʥʽ ʨʽʰʝʥʥʷ ʩʪʘʣʠ 

ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʩʴʢʠʭ ʧʨʦʛʨʘʤ ʪʘ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʛʨʫʧ ʬʫʪʙʦʣʽʩʪʽʚ. 

ɯʥʦʟʝʤʥʽ ʬʘʭʽʚʮʽ [150, 152] ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʡ 

ʨʦʣʽ ʫ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʠ ʨʫʭʫ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽʟ ʤôʷʯʝʤ. 

ɸʢʮʝʥʪʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʪʙʦʣʽʩʪʘʤʠ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʦʙʦʤʘ 

ʥʦʛʘʤʠ ʚ ʽʛʨʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘʢʦʾ 

ʬʽʟʠʯʥʦʾ ʷʢʦʩʪʽ, ʷʢ ʢʦʦʨʜʠʥʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʧʨʘʚ ʥʘ ʩʪʘʪʠʯʥʫ ʪʘ ʜʠʥʘʤʽʯʥʫ ʨʽʚʥʦʚʘʛʫ (ʷʢ ʥʘ ʩʪʽʡʢʽʡ 

ʧʦʚʝʨʭʥʽ, ʪʘʢ ʽ ʥʘ ʥʝʩʪʽʡʢʽʡ - ʟʦʢʨʝʤʘ ʥʘ ʧʣʘʪʬʦʨʤʽ (BOSU), ʘ ʪʘʢʦʞ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʫ ʧʦ ʤô̫ ʯʫ, ʜʘʣʦ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʦʢʘʟʥʠʢʠ 

ʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚʠʷʚʠʣʠʩʷ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʠʤʠ (p<0,05) ʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ, ʫ ̫ʢʡ̔ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʚʧʨʘʚʠ ʥʘ ʨʽʚʥʦʚʘʛʫ ʪʨʠʯʽ 
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ʥʘ ʪʠʞʜʝʥʴ ʜʣʷ ʦʙʦʭ ʥ̔ʛ, ʪʦʜʽ ʷʢ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʨʘʱʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʣʠʰʝ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ 

ʥʝʜʦʤʽʥʫʶʯʦʶ ʥʦʛʦʶ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ 

ʨʚ̔ʥʦʚʘʛʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʷʢ ʜʦʤʽʥʫʶʯʦʶ, ʪʘʢ ʽ ʥʝʜʦʤʽʥʫʶʯʦʶ ʥʦʛʘʤʠ, ʪʦʜʽ ʷʢ ʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʮʽ ʟʤʽʥʠ ʙʫʣʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʠʤʠ. ʇʦʢʘʟʥʠʢʠ 

ʰʚʠʜʢʦʩʪʽ ʫʜʘʨʫ ʧʦ ʤôʷʯʫ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ ʥʘ ʨʽʚʥʦʚʘʛʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʫ ʧʦ ʤôʷʯʫ ʜʦʤʽʥʫʶʯʦʶ ʥʦʛʦʶ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʦʙʦʤʘ ʥʦʛʘʤʠ ʬʫʪʙʦʣʽʩʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ; ʘʥʘʣʦʛʽʯʥʦ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʫ ʧʦ ʤôʷʯʫ 

ʥʝʜʦʤʽʥʫʶʯʦʶ ʥʦʛʦʶ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʢʦʨʝʣʶʻ ʟ 

ʜʦʤʽʥʫʶʯʦʶ ʪʘ ʥʝʜʦʤʽʥʫʶʯʦʶ ʥʦʛʘʤʠ ʱʦʜʦ ʟʜʘʪʥʽʩʪʶ ʚʠʢʦʥʫʚʘʪʠ ʚʧʨʘʚʠ ʥʘ 

ʜʠʥʘʤʽʯʥʫ ʨʽʚʥʦʚʘʛʫ. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʧʨʘʚʠ ʥʘ ʨʽʚʥʦʚʘʛʫ ʜʦʮʽʣʴʥʦ 

ʚʢʣʶʯʘʪʠ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʨʝʥʫʚʘʥʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʝʟʦʥʫ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʨʫʭʣʠʚʦʩʪʽ 

ʢʫʣʴʰʦʚʠʭ, ʢʦʣʽʥʥʠʭ ʽ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʠʭ ʩʫʛʣʦʙʽʚ, ʱʦ ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʥʠʞʫʻ 

ʨʠʟʠʢ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤ [150, 152, 167, 172, 191, 202, 204, 219, 225].  

ʉʫʯʘʩʥʠʡ ʬʫʪʙʦʣ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʥʝ ʪʽʣʴʢʦ ʜʦ ʪʝʭʥʽʯʥʦʾ, ʘʣʝ ʡ 

ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ [86, 94, 99, 108]. ʗʢ ʩʚʽʜʯʠʪʴ 

ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʬʘʭʽʚʮʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʨʦʙʣʝʤʘʪʠʮʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʣʴʦʚʠʤʠ 

ʛʨʘʚʮʷʤʠ, ʷʢʽ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʚʦʨʦʪʘʨʷʤʠ ʫ ʢʦʤʘʥʜʽ [26, 46, 66, 

95]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʣʫ ʯʠʩʝʣʴʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʢʦʤʘʥʜʽ ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʪʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ [128]. ʅʘʫʢʦʚʮʽ 

ʥʘʧʦʣʷʛʘʶʪʴ ʥʘ ʪʦʤʫ, ʱʦ ʟʘʚʜʷʢʠ ʟʥʘʭʦʜʞʝʥʥʶ ʩʧʦʩʦʙʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ 

ʤʘʡʩʪʝʨʥʽʩʪʴ [85, 115].  
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ɯ. ʂʘʨʧʦʶ ʪʘʢʦʞ ʚʠʚʯʘʣʠʩʷ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʦʨʤ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷ. ɸʚʪʦʨ ʟʘʟʥʘʯʘʻ ʥʘʩʪʫʧʥʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ- 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʫʪʙʦʣʽʩʪʘʤʠ: ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʘ, 

ʛʨʫʧʦʚʘ ʥʝʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʘ, ʛʨʫʧʦʚʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʘ, ʢʦʤʘʥʜʥʘ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʘ, ʢʦʤʘʥʜʥʘ ʥʝʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʘ, ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦ-

ʩʘʤʦʩʪʽʡʥʘ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʙʫʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ʟʘʥʷʪʴ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʦʾ ʬʦʨʤʠ ʟ 46,8 % ʜʦ 14,5 %, ʦʩʦʙʣʠʚʦ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦ-ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʟʘʥʷʪʴ ʟʘ ʽʥʰʠʤʠ ʬʦʨʤʘʤʠ [38]. 

ɼʦʩʣʽʜʞʝʥʥʷ ɺ. ɸ. ʉʪʘʩʶʢ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʟʤʽʩʪʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʫ ʨʽʯʥʦʤʫ 

ʤʘʢʨʦʮʠʢʣʽ. ʊʘʢ, ʘʚʪʦʨʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʧʨʦʪʷʛʦʤ ʨʽʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʚʪʷʛʫʚʘʣʴʥʽ, ʫʜʘʨʥʽ, ʧʽʜʚʽʜʥʽ, ʟʤʘʛʘʣʴʥʽ, ʤʽʞʽʛʨʦʚʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ 

ʤʽʢʨʦʮʠʢʣʠ [116]. ʇʽʜ ʯʘʩ ʚʪʷʛʫʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ ʦʮʽʥʶʚʘʚʩʷ ʚʠʭʽʜʥʠʡ 

ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘ ʚʽʜʙʫʚʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭʥʽʭ 

ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʽʟ ʧʦʩʪʫʧʦʚʦʶ ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʙʽʣʴʰ ʦʙôʻʤʥʠʭ ʪʘ 

ʽʥʪʝʥʩʠʚʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʇʝʨʝʚʘʛʘ ʥʘʜʘʚʘʣʘʩʷ: ʢʨʦʩʦʚʽʡ 

ʧʽʜʛʦʪʦʚʮʽ, ʚʧʨʘʚʘʤ ʘʪʣʝʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘʝʨʦʙʽʮʽ, ʧʣʘʚʘʥʥʶ, ʩʧʦʨʪʠʚʥʠʤ 

ʪʘ ʨʫʭʣʠʚʠʤ ʽʛʨʘʤ, ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʤ ʚʧʨʘʚʘʤ ʪʦʱʦ.  

ʋ ʙʘʟʦʚʠʭ ʤʝʟʦʮʠʢʣʘʭ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʽʜʛʦʪʦʚʯʠʭ ʧʝʨʽʦʜʽʚ ʨʽʯʥʦʛʦ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʫʜʘʨʥʽ ʤʽʢʨʦʮʠʢʣʠ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʧʨʦʚʦʜʠʚʩʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ ʤʽʢʨʦʮʠʢʣ. ʇʣʘʥʫʚʘʣʠʩʷ ʫʜʘʨʥʽ ʤʽʢʨʦʮʠʢʣʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʥʘ ʪʣʽ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ 

ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ. ɸ 

ʟ ʤʝʪʦʶ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʫʪʙʦʣʽʩʪʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʧʽʜʚʽʜʥʽ ʤʽʢʨʦʮʠʢʣʠ, ʷʢʽ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʘʜʘʧʪʘʮʽʶ ʛʨʘʚʮʽʚ ʜʦ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʫʤʦʚ 
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ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʘ ʩʪʘʨʪʦʚʦʛʦ ʩʢʣʘʜʽʚ ʢʦʤʘʥʜʠ 

ʪʦʱʦ [116].  

ʇʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʟʤʘʛʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʘʭ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʛʨʘʚʮʽʚ ʜʦ ʢʦʞʥʦʾ ʛʨʠ. ʄʽʞʽʛʨʦʚʽ ʤʽʢʨʦʮʠʢʣʠ ʧʣʘʥʫʚʘʣʠʩʴ ʫ 

ʟʤʘʛʘʣʴʥʠʭ ʧʝʨʽʦʜʘʭ. ɯ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʥʠʭ ʧʨʠʜʽʣʷʣʘʩʷ ʩʧʝʮʽʘʣʴʥʽʡ ʬʽʟʠʯʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ [116].  

ʇʽʩʣʷ ʫʜʘʨʥʠʭ, ʟʤʘʛʘʣʴʥʠʭ ʯʠ ʤʽʞʽʛʨʦʚʠʭ ʤʽʢʨʦʮʠʢʣʽʚ, ʘ ʪʘʢʦʞ ʫ ʢʽʥʮʽ 

ʟʤʘʛʘʣʴʥʠʭ ʧʝʨʽʦʜʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʤʽʢʨʦʮʠʢʣʠ. ʆʩʥʦʚʥʠʤ 

ʾʭʥʽʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʦʧʪʠʤʘʣʴʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʬʫʪʙʦʣʽʩʪʽʚ. ʊʦʙʪʦ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ ʧʨʠʥʮʠʧʫ ʭʚʠʣʝʧʦʜʽʙʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ [116]. ɸʚʪʦʨ ʪʘʢʦʞ ʟʨʦʙʠʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ 

ʩʪʨʫʢʪʫʨʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ:  

- ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ (ʥʘʜʦʙʪʷʞʝʥʥʷ ʪʘ 

ʩʠʥʜʨʦʤ ʩʪʨʝʩʫ, ʟʘʣʝʞʥʽʩʪʴ çʜʦʟʘ-ʝʬʝʢʪè, ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʟʚʦʨʦʪʥʦʩʪʽ ʜʽʾ, 

ʧʦʟʠʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʘʜʘʧʪʘʮʽʾ); 

 - ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ;  

- ʢʦʞʥʠʡ ʤʽʢʨʦʮʠʢʣ, ʦʢʨʽʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ, ʤʘʻ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʚʦʭ 

ʬʘʟ: ʩʪʠʤʫʣʷʮʽʡʥʦʾ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ;  

- ʚʟʘʻʤʦʜʽʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ 

ʥʘʩʪʫʧʥʠʤʠ (ʛʝʪʝʨʦʭʨʦʥʽʟʤ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ 

ʩʧʦʨʪʩʤʝʥʽʚ);  

- ʦʧʪʠʤʘʣʴʥʝ ʪʨʝʥʫʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʟʤʘʛʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʘʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʘʣʝʥʜʘʨʥʠʭ ʽʛʦʨ ʛʨʘʚʮʷʤʠ ʫ ʬʘʟʽ ʩʫʧʝʨʢʦʤʧʝʥʩʘʮʽʾ [116]. 

ʊʘʢʦʞ, ʥʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʫʪʙʦʣʽʩʪʽʚ 19-21 ʨʦʢʽʚ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʥʽ ʬʽʟʠʯʥʽ, ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʽ ʪʘ ʝʤʦʮʽʡʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʩʫʚʘʶʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʚʩʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ɸʜʞʝ 

ʩʘʤʝ ʚ ʮʴʦʤʫ ʚʽʮʽ ʬʫʪʙʦʣʽʩʪ ʚʠʭʦʜʠʪʴ ʥʘ ʨʽʚʝʥʴ ʩʧʦʨʪʠʚʥʦʾ ʩʪʘʛʥʘʮʽʾ, ʱʦ 



 34 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫ ʧʦʜʘʣʴʰʦʤʫ ʟʘʚʝʨʰʝʥʥʷʤ ʢʘʨôʻʨʠ ʧʦʥʘʜ 50 % ʜʽʶʯʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ [87, 88]. ɸ ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ [88], ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʬʫʪʙʦʣʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʨʦʟʨʠʚʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʟʘʛʘʣʴʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ ʦʩʥʦʚ ʩʧʦʨʪʠʚʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ. ɺ. ʄʫʣʠʢ ʪʘ ʗ. ɹ. ʂʨʘʡʥʠʢ ʙʫʣʦ ʜʝʪʘʣʴʥʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʧʽʜ ʯʘʩ ʜʝʩʷʪʠ 

ʦʬʽʮʽʡʥʠʭ ʤʘʪʯʽʚ ʫʧʨʦʜʦʚʞ ʨʽʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʫ. ɸʚʪʦʨʠ ʘʢʮʝʥʪʫʚʘʣʠ ʫʚʘʛʫ 

ʥʘ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʫʭʦʚʠʭ ʜʽʡ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʩʪʘʥʦʚʠʪʠ ʩʧʝʮʠʬʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʘʚʮʽʚ ʥʘ ʨʽʟʥʠʭ 

ʧʦʟʠʮʽʷʭ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʭʘʨʘʢʪʝʨ ʧʝʨʝʩʫʚʘʥʴ ʪʘ ʜʦʤʽʥʫʶʯʽ ʪʠʧʠ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [85]. 

ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʨʫʭʦʚʦʛʦ ʧʨʦʬʽʣʶ ʬʫʪʙʦʣʽʩʪʽʚ 

ʪʘ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʱʦ ʮʽʣʢʦʤ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤʠ ʧʦʛʣʷʜʘʤʠ ʥʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʚ ʬʫʪʙʦʣʽ. ɿôʷʩʦʚʘʥʦ: ʥʘʧʘʜʥʠʢʠ ʧʨʦʪʷʛʦʤ ʤʘʪʯʫ ʚʠʢʦʥʫʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ, ʫʤʽʥʥʷʤ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʪʝʤʧ ʨʫʭʫ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʟʘʛʨʦʟʣʠʚʽ ʤʦʤʝʥʪʠ ʚ ʟʦʥʽ ʘʪʘʢʠ. ʉʘʤʝ ʨʽʟʢʽ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ 

ʨʠʚʢʠ ʻ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʾʭʥʴʦʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʠʟʥʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʡ ʫ ʬʘʟʽ ʥʘʧʘʜʫ. 

ʅʘʪʦʤʽʩʪʴ ʚʦʨʦʪʘʨʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʩʚʦʻʾ ʧʦʟʠʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʦʚʩʽʤ ʽʥʰʠʤ ʧʨʦʬʽʣʝʤ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɸʚʪʦʨʠ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʛʨʘʚʮʽ ʮʴʦʛʦ ʘʤʧʣʫʘ ʟʜʽʡʩʥʶʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʩʫʚʘʥʴ ʩʧʠʥʦʶ ʚʧʝʨʝʜ, ʩʭʨʝʩʥʠʤ ʪʘ ʧʨʠʩʪʘʚʥʠʤ ʢʨʦʢʘʤʠ [85]. ʊʘʢʽ ʪʠʧʠ 

ʧʝʨʝʩʫʚʘʥʴ ʦʙʫʤʦʚʣʝʥʽ ʧʦʪʨʝʙʦʶ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʤôʷʯʘ, 

ʧʝʨʝʙʫʚʘʪʠ ʫ ʧʨʘʚʠʣʴʥʽʡ ʧʦʟʠʮʽʾ ʱʦʜʦ ʚʦʨʽʪ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ 

ʽʛʨʦʚʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʫ ʟʘʭʠʩʥʽʡ ʬʘʟʽ. 
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʚʽʪʴ ʶʥʽ ʬʫʪʙʦʣʽʩʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʚʠʨʘʞʝʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʥʘʥʥʷ 

ʪʘʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʟʚʦʣʷʻ ʪʨʝʥʝʨʘʤ ʦʧʪʠʤʘʣʴʥʦ ʧʣʘʥʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʨʦʟʚʠʪʢʫ ʜʦʤʽʥʫʶʯʠʭ ʜʣʷ ʧʝʚʥʦʛʦ ʘʤʧʣʫʘ ʨʫʭʦʚʠʭ 

ʷʢʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʰʝ ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʦʨʪʠʚʥʫ ʦʨʽʻʥʪʘʮʽʶ ʪʘ ʚʽʜʙʽʨ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘʡʤʘʻ ʧʠʪʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʦʢʨʝʤʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʘʤʧʣʫʘ [126]. 

ʅʘʫʢʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʫʭʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʭʠʩʥʠʢʽʚ, ʧʽʚʟʘʭʠʩʥʠʢʽʚ, 

ʥʘʧʘʜʥʠʢʽʚ ʽ ʚʦʨʦʪʘʨʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʦʙʩʷʛʦʤ ʧʝʨʝʩʫʚʘʥʴ, 

ʯʘʩʪʦʪʦʶ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʜʽʡ, ʨʽʚʥʝʤ ʰʚʠʜʢʽʩʥʠʭ ʪʘ ʩʠʣʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʧʽʚʟʘʭʠʩʥʠʢʠ ʚʠʢʦʥʫʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʟʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʙʽʛʦʚʦʾ ʨʦʙʦʪʠ, ʥʘʧʘʜʥʠʢʠ ï ʙʽʣʴʰʝ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʨʠʚʢʽʚ, ʘ 

ʚʦʨʦʪʘʨʽ ï ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ ʤʝʞʘʭ 

ʰʪʨʘʬʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ. ʊʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʚʩʽʭ ʧʦʟʠʮʽʡ ʻ ʤʝʪʦʜʠʯʥʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʤ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʫ ʤʝʞʘʭ ʨʽʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʫ ʧʦʚʠʥʝʥ ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʨʘʭʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʩʧʝʮʠʬʽʢʠ ʾʭʥʴʦʛʦ 

ʘʤʧʣʫʘ ʪʘ ʜʠʥʘʤʽʢʠ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʩʝʟʦʥʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʝʥʫʚʘʣʴʥʠʡ ʚʧʣʠʚ, ʝʬʝʢʪʠʚʥʦ ʜʦʟʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʟʘʧʦʙʽʛʘʪʠ ʥʘʜʤʽʨʥʽʡ ʚʪʦʤʽ ʡ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʶ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʟʤʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʯʥʠʡ ʮʠʢʣ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʤʘʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʧʦʟʠʮʽʡʥʽ ʦʙʦʚôʷʟʢʠ, ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʪʘ 

ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʤʧʣʫʘ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʨʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

1.2. ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʬʫʪʙʦʣʽʩʪʽʚ 

ʅʘʫʢʦʚʮʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʢʦʤʘʥʜʥʠʭ, ʛʨʫʧʦʚʠʭ, ʪʘʢ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʫ ʬʫʪʙʦʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʘ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʭʥʽʯʥʦʶ ʪʘ ʪʘʢʪʠʯʥʦʶ ʛʨʘʤʦʪʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʫʩʧʽʭ 

ʧʽʜ ʯʘʩ ʛʨʠ, ʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʛʨʘʚʮʽʚ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ [32, 65, 66, 196]. ʊʘʢʦʞ ʥʘʫʢʦʚʮʽ ʧʝʨʝʢʦʥʘʥʽ ʚ ʽʩʥʫʚʘʥʥʽ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʬʽʟʠʯʥʦʶ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʶ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʦʜʥʘʢ ʚʚʘʞʘʶʪʴ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʧʠʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ 

ʢʦʤʘʥʜ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ [124]. 

ʉʧʝʮʽʘʣʽʩʪʘʤʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʽʜʥʠʭ 

ʬʫʪʙʦʣʴʥʠʭ ʢʦʤʘʥʜ ʋʢʨʘʾʥʠ ʪʘ ʦʢʨʝʤʠʭ ʛʨʘʚʮʽʚ 19-21-ʨʽʯʥʦʛʦ ʚʽʢʫ. ɯ ʬʘʭʽʚʮʽ 

ʜʽʡʰʣʠ ʟʛʦʜʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʦʤʫ ʩʪʘʥʦʤ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ ʘʧʘʨʘʪʫ [75, 87, 88, 139]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʗ. ɹ. ʂʨʘʡʥʠʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʫʭʦʚʠʭ 

ʢʦʤʘʥʜʥʠʭ ʜʽʡ ʬʫʪʙʦʣʽʩʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʙʽʛʦʚʠʭ 

ʚʧʨʘʚ (38,7 %), ʽʥʰʠʭ ʙʽʛʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ (25,2 %), ʜʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʻʜʠʥʦʙʦʨʩʪʚʘʤʠ (17,8 %) ʪʘ ʽʥʰʠʤʠ ʨʫʭʦʚʠʤʠ ʜʽʷʤʠ (18,3 %). ʊʘʢʦʞ ʘʚʪʦʨʦʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʫʭʦʚʠʭ ʜʽʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 10 ʢʘʣʝʥʜʘʨʥʠʭ 

ʽʛʦʨ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. ɯ ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʥʘʫʢʦʚʮʷ, 

ʚʦʨʦʪʘʨʽ ʫ ʬʫʪʙʦʣʽ ʟʘ ʯʘʩ ʛʨʠ ʙʽʣʴʰʝ ʚʠʢʦʥʫʶʪʴ ʩʪʨʠʙʢʽʚ (32,4Ñ1,48; %) ʚʽʜ 

ʫʩʽʭ ʨʫʭʦʚʠʭ ʜʽʡ ʪʘ ʚʢʠʜʘʥʥʷ ʤôʷʯʘ (26,4Ñ1,48;%). ʂʨʽʤ ʪʦʛʦ, ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʶʥʠʤʠ ʬʫʪʙʦʣʽʩʪʘʤʠ ʨʽʟʥʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʧʨʦʪʷʛʦʤ ʛʨʠ ʩʘʤʝ ʚʦʨʦʪʘʨʽ ʧʝʨʝʚʘʞʥʦ ʟʜʽʡʩʥʶʶʪʴ ʜʦʚʛʽ ʪʘ 
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ʢʦʨʦʪʢʽ ʧʝʨʝʜʘʯʽ ʤôʷʯʘ (29,8Ñ1,19 ʪʘ 27,2 %). ʆʜʥʘʢ ʙʽʣʴʰ ʷʢʽʩʥʦ ʟʘ ʯʘʩ ʛʨʠ 

ʚʦʨʦʪʘʨʽ ʚʠʢʦʥʫʶʪʴ ʢʦʨʦʪʢʽ ʧʝʨʝʜʘʯʽ ʤôʷʯʘ (37,1Ñ2,03 %) [65]. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʟʤʽʩʪʫ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʬʫʪʙʦʣʽ 

ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ 

ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʨʽʟʥʦʩʪʦʨʦʥʥʽʡ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʘ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʡʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. ʉʘʤʝ ʪʦʜʽ, ʢʦʣʠ ʧʦʨʷʜ ʽʟ ʨʦʟʚʠʪʢʦʤ ʦʩʥʦʚʥʠʭ 

ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʥʘʣʝʞʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽ ʬʦʨʤʫʚʘʥʥʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʷʢʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʘ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʽʛʨʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [10, 89, 90, 126]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫʨʽʟʥʦʤʘʥʽʪʥʠʣʘʩʴ ʨʦʙʦʪʘ ʬʫʪʙʦʣʽʩʪʽʚ ʷʢ ʽʟ ʤôʷʯʝʤ, ʪʘʢ ʽ 

ʙʝʟ ʥʴʦʛʦ, ʱʦ ʧʽʜʚʠʱʫʻ ʽ ʚʠʤʦʛʠ ʜʦ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ ʬʦʨʤʠ. ɸʜʞʝ ʬʽʟʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʥʘʩʘʤʧʝʨʝʜ ʽ ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʦʚʪʦʨʶʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʫʭʠ ʥʘ ʧʦʣʽ ʪʘ ʟʤʽʥʶʚʘʪʠ ʪʝʤʧ ʧʽʜ ʯʘʩ ʤʘʪʯʫ, ʪʦʙʪʦ ʟʥʘʯʥʽ 

ʦʙʩʷʛʠ ʨʫʭʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ï ʮʝ ʽ ʻ ʩʫʯʘʩʥʠʡ ʬʫʪʙʦʣ [71, 108, 112, 126]. 

ʆʪʞʝ, ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʬʫʪʙʦʣʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʩʪʽ 

ʭʘʨʯʫʚʘʥʥʷ, ʛʨʘʤʦʪʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʛʘʣʦʤ 

ʥʘʜʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʘ [7, 178, 222]. 

ʊʘʢ, ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ. ʉʪʘʩʶʢ ʟʘʟʥʘʯʘʻ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ ʟʘʙʝʟʧʝʯʫʻ ʾʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʌʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʩʧʦʨʪʠʚʥʦʾ ʬʦʨʤʠ ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʦʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚ ʾʭʥʴʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚʤʽʩʪʫ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ 

ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʡ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʢʦʨʝʛʫʚʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ [116]. 
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ɺʽʜʧʦʚʽʜʥʦ ʫ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, 

ʟʦʢʨʝʤʘ: ʫ ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʧʽʜʚʠʱʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʽʩʥʠʭ ʷʢʦʩʪʝʡ 

ʥʘ 0,09 ʩ (2,1 %; p>0,05), ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ ï ʥʘ 0,14 ʤ (5,3%; 

p<0,05), ʰʚʠʜʢʽʩʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ ï ʥʘ 1,3 ʩ (2,0 %; p<0,05), ʟʘʛʘʣʴʥʦʾ 

ʚʠʪʨʠʚʘʣʦʩʪʽ ï ʥʘ 80 ʤ (2,5 %; p>0,05). ʊʘʢʦʞ ʚʽʨʦʛʽʜʥʦ ʟʙʽʣʴʰʠʣʠʩʷ ʡ 

ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʥʘ 1,6 ʢʛʤĿʭʚĖĭĿʢʛĖĭ (6,5 %; p<0,05), ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʥʘ 

3,1 ʤʣĿʭʚĖĭĿʢʛĖĭ (5,5 %; p<0,05) [116].  

ɺʠʚʯʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʩʫʚʘʥʥʷ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʦʞ ʚʠʷʚʠʣʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʦʤʘʥʜʘʤʠ ʨʽʟʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ɼʘʥʽ ʥʘʫʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʨʦʬʝʩʽʡʥʽ ʬʫʪʙʦʣʽʩʪʠ ʜʦʣʘʶʪʴ ʙʽʣʴʰʫ ʜʠʩʪʘʥʮʽʶ 

ʧʦʨʽʚʥʷʥʥʦ ʟ ʘʤʘʪʦʨʘʤʠ; ʧʨʠ ʮʴʦʤʫ ʦʙʩʷʛ ʨʦʙʦʪʠ ʪʘʢʦʞ ʚʘʨʽʶʻ ʚʽʜ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ ʩʧʦʨʪʩʤʝʥʽʚ [94, 199]. ɿôʷʩʦʚʘʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʛʨʽ (ʭʦʜʴʙʘ, ʙʽʛ) ʩʪʘʥʦʚʠʪʴ ʚʽʜ 8 ʜʦ 14 ʢʤ; ʭʦʜʴʙʘ ʧʦʩʽʜʘʻ 50-55 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʨʫʭʽʚ; ʙʽʛ ʙʝʟ ʤôʷʯʘ ï 30-35 %, ʜʽʾ ʟ ʤôʷʯʝʤ ï 1-5%, 

ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 10-15 % ʽʛʨʦʚʦʛʦ ʯʘʩʫ; ʦʙʩʷʛ ʧʝʨʝʤʽʱʝʥʴ ʽʟ ʤʘʣʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʪʘʥʦʚʠʪʴ 45-71 % ʯʘʩʫ ʛʨʠ (ʚʽʜʩʪʘʥʴ ï 3,8-6,1 ʢʤ); ʦʙʩʷʛ 

ʧʝʨʝʤʽʱʝʥʴ ʽʟ ʩʝʨʝʜʥʴʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 0,8-3,3 % (ʚʽʜʩʪʘʥʴ ï 500-600 ʤ); 

ʦʙʩʷʛ ʧʝʨʝʤʽʱʝʥʴ ʽʟ ʚʝʣʠʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 0,3-2,4 % (ʚʽʜʩʪʘʥʴ ï 300-600 

ʤ); ʦʙʩʷʛ ʧʝʨʝʤʽʱʝʥʴ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 0,2-3,8 % (ʚʽʜʩʪʘʥʴ ï 

200-400 ʤ); ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʣʴʥʠʭ ʧʨʦʙʽʞʦʢ ï 224-367 (ʚʽʜʩʪʘʥʴ ï 5-7 ʢʤ); 

ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ ï 20-62 (ʚʽʜʩʪʘʥʴ ï 0,8-2 ʢʤ); ʢʽʣʴʢʽʩʪʴ ʨʠʚʢʽʚ ï 30-80 

(0,8-1,6 ʢʤ). ʊʘʢʦʞ ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʦʣʴʦʚʠʡ ʛʨʘʚʝʮʴ ʧʨʦʙʽʛʘʻ ʟʘ ʤʘʪʯ ʫ ʩʝʨʝʜʥʴʦʤʫ 8-12 ʢʤ, ʘ ʛʦʣʢʽʧʝʨ ï ʚʽʜ 3 ʜʦ 

4 ʢʤ. [94].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʫʭʘʤʠ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʽʛʨʦʚʦʛʦ ʯʘʩʫ ʪʘ 
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ʢʦʨʦʪʢʠʤʠ ʩʧʨʠʥʪʘʤʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ ʩʪʨʽʤʢʠʤʠ ʨʫʭʦʚʠʤʠ ʜʽʷʤʠ ʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ [135, 247].  

ʆʪʞʝ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʫʤʦʚʣʶʻ ʙʽʣʴʰʠʡ 

ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʫ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʬʫʪʙʦʣʽ. ʆʜʥʘʢ, ʥʘ ʜʫʤʢʫ ʚʯʝʥʠʭ, ʚʧʣʠʚ ʟʘʥʷʪʴ ʩʧʦʨʪʦʤ ʥʘ ʬʽʟʠʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʥʝ ʦʮʽʥʶʻʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ. 

ɿʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ ʪʚʝʨʜʞʝʥʥʷʤʠ ɺ. ʈʦʤʘʥʶʢʘ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ʻ 

ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʩʧʦʨʪʽ [106]. ɿʘ 

ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʩʧʦʨʪʠʚʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʬʫʪʙʦʣʽʩʪʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʽ ʜʦʚʞʠʥʠ ʪʽʣʘ, ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

[65, 70, 75, 86, 124]. 

ɿʘʚʜʷʢʠ ʚʠʚʯʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʽʚ 

ʬʘʭʽʚʮʷʤʠ ʙʫʣʦ ʩʧʨʦʩʪʦʚʘʥʦ ʧʽʜʭʽʜ ʱʦʜʦ ʾʭʥʴʦʾ çʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽè. ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʦ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʨʦʬʽʣʽ ʜʣʷ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ 

ʘʤʧʣʫʘ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘ ʨʽʚʥʝʤ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 

ʚʽʢʦʤ ʬʫʪʙʦʣʽʩʪʽʚ [92]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ. ʊʘʢ, ʜʦʚʝʜʝʥʦ, ʱʦ 

ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʪʨʝʥʫʚʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʠʞʫʶʪʴ ʞʠʨʦʚʫ ʪʘ 

ʟʙʽʣʴʰʫʶʪʴ ʙʝʟʞʠʨʦʚʫ ʤʘʩʫ ʪʽʣʘ [6, 59].  

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʬʫʪʙʦʣ ʻ ʛʨʦʶ, ʜʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʻ ʷʢ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʨʘʚʮʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʪʘʢ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʢʫʨʝʥʪʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʨʽʚʥʷ ʩʘʤʦʾ ʛʨʠ. ɸ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʢʣʘʜ ʪʽʣʘ ʻ ʚʘʞʣʠʚʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʮʝ ʧʠʪʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ [178, 

214, 222].  

ʋ ʨʦʙʦʪʘʭ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʬʫʪʙʦʣʽʩʪʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ-ʃʽʛʠ, ʚʠʷʚʣʝʥʦ: ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 180,42 ʩʤ, ʤʘʩʘ ʪʽʣʘ ï 75,65 ʢʛ, ʘ ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 15,41 %. ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʫ ʚʠʙʽʨʮʽ 
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ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʷʚʠʚ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ (54%) ʚʠʧʘʜʢʽʚ, 

ʚʤʽʩʪ ʞʠʨʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 11 ʜʦ 16%. ʊʘʢʦʞ ʧʦʤʽʯʝʥʦ ʚʽʨʦʛʽʜʥʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʧʠʪʦʤʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʪʘ ʰʚʠʜʢʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ: ʟʙʽʣʴʰʝʥʥʷ ʞʠʨʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʘʝʨʦʙʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʥʠʞʝʥʥʽ VO2max, ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʤʘʩʠ ʪʽʣʘ ʟʘ ʨʘʭʫʥʦʢ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʅʘʡʚʠʱʠʭ ʟʥʘʯʝʥʴ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ VO2max ʜʦʩʷʛʘʶʪʴ ʬʫʪʙʦʣʽʩʪʠ ʟ ʚʤʽʩʪʦʤ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 9,0 ʜʦ 16,0% [6, 7, 149, 178, 222]. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʫʢʦʚʮʽ ʜʦʚʦʜʷʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʦʢʨʝʤʘ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ. ʊʦʙʪʦ ʦʮʽʥʢʘ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʡ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʫ ʪʽʣʘ, ʻ ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [6].  

ɯʥʰʽ ʥʘʫʢʦʚʽ ʜʦʨʦʙʢʠ ʟ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʬʽʟʠʯʥʠʤ ʨʦʟʚʠʪʢʦʤ, 

ʩʢʣʘʜʦʤ ʪʽʣʘ ʪʘ ʧʨʦʷʚʦʤ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʪʘ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʛʨʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ [108, 124, 178].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ, ʱʦ ʩʧʦʨʪʠʚʥʠʡ ʩʪʘʞ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʽʚ. ɿʦʢʨʝʤʘ, ʟ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʠʷʚʣʝʥʘ ʽ ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʪʨʝʥʦʚʘʥʠʤʠ 

ʦʜʥʦʣʽʪʢʘʤʠ. ʊʘʢ, ʘʥʘʣʽʟ ʬʽʟʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʶʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʫ ʚʽʮʽ 14-17 

ʨʦʢʽʚ ʪʘ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʠʟʥʘʯʠʚ ʪʝʤʧʠ ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʽʚ, ʘ ʪʘʢʦʞ ʜʘʚ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ, 

ʜʦʩʷʛʘʶʯʠ 19-ʨʽʯʥʦʛʦ ʚʽʢʫ, ʬʫʪʙʦʣʽʩʪʠ ʩʷʛʘʶʪʴ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʦʨʦʩʣʠʭ ʩʧʦʨʪʩʤʝʥʽʚ. ʆʜʥʘʢ ʚʠʷʚʣʝʥʦ, ʱʦ 
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ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʪʽʣʘ ʪʘ ʜʽʘʤʝʪʨʘ ʪʘʟʘ ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʥʷʪʴ ʬʫʪʙʦʣʦʤ [92, 106].  

ʅʘʫʢʦʚʮʽ ʩʪʚʝʨʜʞʫʶʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʩʝʥʩʠʪʠʚʥʠʭ 

ʧʝʨʽʦʜʽʚ ʩʪʘʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʶʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ 

ʷʢʦʩʪʝʡ ʪʘ ʟʘʩʚʦʻʥʥʷ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ. ɸʜʞʝ ʦʩʦʙʣʠʚʦʩʪ ̔ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ 

ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʚ ʩʪʨʫʢʪʫʨʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [65]. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʶʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ 

ʜʦʮʽʣʴʥʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʜʠʥʘʤʽʢʫ ʷʢ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʘʢ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚ ʦʥʪʦʛʝʥʝʟʽ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ [65, 109].  

ʅʘ ʜʫʤʢʫ ʽʥʦʟʝʤʥʠʭ ʬʘʭʽʚʮʽʚ [178, 222], ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʩʢʣʘʜ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʪʨʝʥʝʨʽʚ ʟ ʤʝʪʦʶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʚʦʾʭ ʢʣʫʙʽʚ, ʟʦʢʨʝʤʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʨʘʚʠʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ɺʘʞʣʠʚʠʤʠ ʻ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [178] ʱʦʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʦʬʝʩʽʡʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ (ʚʦʨʦʪʘʨʽ, ʧʽʚʟʘʭʠʩʥʠʢʠ, ʟʘʭʠʩʥʠʢʠ) ʟʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʡ ʚʘʞʣʠʚʦʩʪʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʛʨʠ. ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ 29 ʛʨʘʚʮʽʚ-ʯʦʣʦʚʽʢʽʚ, ʯʣʝʥʽʚ ʟʙʽʨʥʦʾ ʢʦʤʘʥʜʠ ʉʝʨʙʽʾ, ʧʽʜʪʚʝʨʜʠʣʠ 

ʛ̔ ʧʦʪʝʟʫ, ʱʦ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʪʘʢʠʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʟʨʽʩʪ ʽ ʤʘʩʘ ʪʽʣʘ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʘ 

ʽʥʜʝʢʩʦʤ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʚʠʱʠʤʠ ʪʘ ʥʘʡʚʘʞʯʠʤʠ ʙʫʣʠ ʚʦʨʦʪʘʨʽ, ʘ 

ʧʽʚʟʘʭʠʩʥʠʢʠ ʤʘʣʠ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʫ ʪʘ ʤʘʩʠ ʪʽʣʘ. ɿʘʛʘʣʦʤ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʨʝʥʝʨʘʤʠ ʟ ʬʫʪʙʦʣʫ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʜʙʦʨʫ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʨʘʥʥʴʦʤʫ ʚʽʮʽ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [178] ʪʘʢʦʞ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʬʫʪʙʦʣ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʟʘʣʝʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʛʨʘʚʮʷ ʚʽʜ ʡʦʛʦ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ 
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ʯʠʥʥʠʢʽʚ ʩʧʦʨʪʠʚʥʦʾ ʫʩʧʽʰʥʦʩʪʽ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʨʘʚʮʽʚ ï ʟʨʽʩʪ, 

ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ ʢʽʥʮʽʚʦʢ, ʧʨʦʧʦʨʮʽʾ ʪʽʣʘ ï ʻ ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʥʝ 

ʣʠʰʝ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʚʽʜʙʦʨʫ, ʘ ʡ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʥʘ 

ʧʝʚʥʠʭ ʽʛʨʦʚʠʭ ʧʦʟʠʮʽʷʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʽʟʥʽ ʘʤʧʣʫʘ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʦʙʫʜʦʚʠ ʪʽʣʘ, ʢʦʪʨʘ ʚʠʟʥʘʯʘʻ ʷʢ 

ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʤʘʛʘʣʴʥʠʭ ʜʽʡ ʫ ʨʝʘʣʴʥʠʭ 

ʽʛʨʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

ɿʦʢʨʝʤʘ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʠʨʘʞʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʽʟʥʠʭ ʘʤʧʣʫʘ: ʚʦʨʦʪʘʨʷʤʠ, ʟʘʭʠʩʥʠʢʘʤʠ, ʧʽʚʟʘʭʠʩʥʠʢʘʤʠ ʪʘ 

ʥʘʧʘʜʥʠʢʘʤʠ. ɺʦʨʦʪʘʨʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʟʨʽʩʪ ʽ ʤʘʩʫ ʪʽʣʘ, ʱʦ 

ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʾʭʥʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʦʙʦʚôʷʟʢʘʤ. ɺʝʣʠʢʠʡ ʟʨʽʩʪ ʽ ʨʦʟʤʘʭ 

ʨʫʢ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʨʠ ʥʘ ʣʽʥʽʾ ʚʦʨʽʪ, ʜʦʟʚʦʣʷʶʪʴ ʫʩʧʽʰʥʦ 

ʧʝʨʝʢʨʠʚʘʪʠ ʧʣʦʱʫ ʚʦʨʽʪ ʧʽʜ ʯʘʩ ʩʪʨʠʙʢʽʚ, ʻ ʧʝʨʝʚʘʛʦʶ ʫ ʚʝʨʭʦʚʠʭ ʜʫʝʣʷʭ ʪʘ 

ʚ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʨʝʘʢʪʠʚʥʠʭ ʨʫʭʽʚ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ. 

ɺʠʱʘ ʤʘʩʘ ʪʽʣʘ, ʟʘ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤôʷʟʦʚʦʾ ʡ ʞʠʨʦʚʦʾ 

ʩʢʣʘʜʦʚʠʭ, ʟʘʙʝʟʧʝʯʫʻ ʚʦʨʦʪʘʨʶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʧʽʜ 

ʯʘʩ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʜʽʡ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʚʦʨʦʪʘʨʷʤ, ʧʽʚʟʘʭʠʩʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʘʡʤʝʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʨʦʩʪʫ ʽ ʚʘʛʠ ʪʽʣʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʙʽʛʦʚʦʾ 

ʨʦʙʦʪʠ ʟ ʯʘʩʪʠʤʠ ʟʤʽʥʘʤʠ ʪʝʤʧʫ ʪʘ ʥʘʧʨʷʤʢʫ. ʄʝʥʰʘ ʤʘʩʘ ʪʽʣʘ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʜʦʟʚʦʣʷʻ ʧʽʚʟʘʭʠʩʥʠʢʘʤ ʙʫʪʠ ʙʽʣʴʰ 

ʤʘʥʝʚʨʦʚʠʤʠ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʫ ʥʠʟʴʢʦʘʤʧʣʽʪʫʜʥʫ ʨʦʙʦʪʫ, 

ʰʚʠʜʢʦ ʧʝʨʝʢʣʶʯʘʪʠʩʷ ʤʽʞ ʬʘʟʘʤʠ ʘʪʘʢʠ ʡ ʦʙʦʨʦʥʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʚʪʦʨʥʽ 

ʩʧʨʠʥʪʝʨʩʴʢʽ ʜʽʾ. ʎʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ 

ʢʦʥʪʨʦʣʶ ʤôʷʯʘ, ʰʚʠʜʰʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʞ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤʠ ʝʧʽʟʦʜʘʤʠ 

ʪʘ ʝʬʝʢʪʠʚʥʽʰʽʡ ʨʦʙʦʪʽ ʥʘ ʚʝʣʠʢʽʡ ʧʣʦʱʽ ʧʦʣʷ. 

ʅʘʧʘʜʥʠʢʠ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʤʽʞʥʠʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʩʠʣʦʚʠʤʠ ʪʘ 

ʰʚʠʜʢʽʩʥʦ-ʚʠʙʫʭʦʚʠʤʠ ʷʢʦʩʪʷʤʠ. ɼʦʩʪʘʪʥʽʡ ʟʨʽʩʪ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʡ ʛʨʽ ʫ 
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ʚʝʨʭʦʚʠʭ ʜʚʦʙʦʷʭ, ʘ ʥʘʣʝʞʥʘ ʤʘʩʘ ʪʽʣʘ  ╖ ʤʦʞʣʠʚʦʩʪʽ ʫʪʨʠʤʫʚʘʪʠ ʧʦʟʠʮʽʶ ʚ 

ʻʜʠʥʦʙʦʨʩʪʚʘʭ ʽʟ ʟʘʭʠʩʥʠʢʘʤʠ. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʰʚʠʜʢʽʩʥʽ ʟʜʽʙʥʦʩʪʽ, ʪʦʤʫ ʥʘʧʘʜʥʠʢʠ 

ʧʝʨʝʚʘʞʥʦ ʤʘʶʪʴ ʦʧʪʠʤʽʟʦʚʘʥʽ ʧʨʦʧʦʨʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʻʜʥʫʚʘʪʠ 

ʨʠʚʢʦʚʫ ʨʦʙʦʪʫ, ʩʪʨʠʙʢʦʚʽ ʜʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʯʘʩ ʟʘʚʝʨʰʝʥʥʷ ʘʪʘʢʠ. 

ɿʘʭʠʩʥʠʢʠ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʚʘʞʥʦ ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʫ ʡ ʤʘʩʠ 

ʪʽʣʘ, ʙʣʠʟʴʢʽ ʜʦ ʥʘʧʘʜʥʠʢʽʚ, ʘʣʝ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʫ ʩʠʣʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʾʭʥʽʭ ʟʘʚʜʘʥʴ: ʧʨʦʪʠʜʽʷ 

ʩʫʧʝʨʥʠʢʫ çʦʜʠʥ ʚ ʦʜʠʥè, ʚʠʙʦʨʶʚʘʥʥʷ ʤôʷʯʘ, ʚʠʢʦʥʘʥʥʷ ʩʠʣʦʚʠʭ 

ʻʜʠʥʦʙʦʨʩʪʚ, ʟʘʭʠʩʪ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʽʜ ʯʘʩ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʣʦʞʝʥʴ. 

ɺʠʱʘ ʤʘʩʘ ʪʽʣʘ ʽ ʬʽʟʠʯʥʘ ʩʠʣʘ ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʠʩʥʠʢʘʤ ʧʨʦʪʠʩʪʦʷʪʠ ʪʠʩʢʫ ʟ 

ʙʦʢʫ ʩʫʧʝʨʥʠʢʘ ʪʘ ʩʪʘʙʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʠʣʦʚʽ ʤʘʥʝʚʨʠ ʚ ʟʦʥʽ ʦʙʦʨʦʥʠ. ʇʨʠ 

ʮʴʦʤʫ ʥʘʜʤʽʨʥʘ ʚʘʛʘ ʘʙʦ ʟʘʥʘʜʪʦ ʚʝʣʠʢʠʡ ʟʨʽʩʪ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ 

ʤʘʥʝʚʨʦʚʽʩʪʴ, ʪʦʤʫ ʦʧʪʠʤʘʣʴʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʫʶʪʴʩʷ ʫ 

ʤʝʞʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʣʘʥʩ ʤʽʞ ʩʠʣʦʶ ʪʘ ʨʫʭʣʠʚʽʩʪʶ. 

ʆʪʞʝ, ʟ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʘʤʧʣʫʘ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤʠ, ʘ 

ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʘʛʘʣʴʥʠʭ ʚʠʤʦʛ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫʧʨʦʜʦʚʞ ʙʘʛʘʪʦʨʽʯʥʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ: ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʧʦʨʪʩʤʝʥʽʚ ʻ 

ʚʘʞʣʠʚʠʤʠ ʥʝ ʣʠʰʝ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʚʽʜʙʦʨʫ, ʘʣʝ ʡ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʥʴ, ʫ ʷʢʠʭ ʚʨʘʭʦʚʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ʅʘʫʢʦʚʽ ʜʘʥʽ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ. ʋ ʬʫʪʙʦʣʽ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ ʤʦʞʝ ʤʘʪʠ ʙʽʣʴʰ ʯʽʪʢʽ ʢʦʥʪʫʨʠ, ʪʦʜʽ ʷʢ ʥʘ ʝʪʘʧʽ 

ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ɿʤʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʙʩʷʛ 

ʤôʷʟʦʚʦʾ ʤʘʩʠ, ʾʾ ʨʦʟʧʦʜʽʣ, ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʥʘ 
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ʧʨʦʧʦʨʮʽʾ ʪʽʣʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ 

ʥʘ ʧʦʣʽ [178, 199, 212, 214, 222, 234]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʧʦʟʠʮʽʡ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʨʫʭʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʩʪʦʷʪʠ ʩʫʧʝʨʥʠʢʫ ʪʘ ʚʠʪʨʠʤʫʚʘʪʠ 

ʟʥʘʯʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʡ ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʨʘʭʫʚʘʥʥʷ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜ. 

ʅʘʫʢʦʚʮʷʤʠ [179, 184, 197, 234] ʟʜʽʡʩʥʶʚʘʚʩʷ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʤʦʣʦʜʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, ʪʘ ʚʠʚʯʘʣʠʩʷ ʩʢʣʘʜ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʾʭʥʷ 

ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʴ (ʚʝʨʪʠʢʘʣʴʥʠʡ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʩʪʨʠʙʢʠ, ʦʮʽʥʢʘ ʰʚʠʜʢʦʩʪʽ ʪʘ ʩʧʨʠʪʥʦʩʪʽ). ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʧʨʠʪʥʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ, ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʩʪʨʠʙʢʘ ʽ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʩʢʣʘʜʽ ʪʽʣʘ ʣʠʰʝ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʟʨʦʩʪʫ.  

ɺʠʚʯʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʧʽʜ ʯʘʩ ʟʤʘʛʘʣʴʥʠʭ ʤʘʪʯʽʚ ʜʦʟʚʦʣʠʣʠ ʬʘʭʽʚʮʷʤ [199] ʚʠʷʚʠʪʠ, ʱʦ 

ʧʨʦʬʝʩʽʡʥʽ ʛʨʘʚʮʽ ʢʦʤʘʥʜʠ ʚʠʱʦʾ ʣʽʛʠ ʥʘ 28 % ʪʘ 58 % ʚʽʜʧʦʚʽʜʥʦ ʚʠʱʝ 

ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʙʽʛʫ (p < 0,05) ʪʘ ʩʧʨʠʥʪʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʘʚʮʷʤʠ ʥʠʞʯʦʾ ʣʽʛʠ (2,43 Ñ 0,14 ʡ 1,90 Ñ0,12 ʢʤ ʪʘ 0,65 Ñ 0,06 ʡ 

0,41 Ñ0,03 ʢʤ ʚʽʜʧʦʚʽʜʥʦ). ʇʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʽ ʚʽʜʩʪʘʥʽ, ʷʢʫ ʜʦʣʘʚ 

ʩʧʦʨʪʩʤʝʥ ʧʽʜ ʯʘʩ ʙʽʛʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʙʫʣʠ ʚʠʱʠʤʠ (p < 0,05) ʫ 

ʧʽʚʟʘʭʠʩʥʠʢʽʚ, ʢʨʘʡʥʽʭ ʟʘʭʠʩʥʠʢʽʚ ʽ ʥʘʧʘʜʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʭʠʩʥʠʢʘʤʠ. 

ʅʘʧʘʜʥʠʢʠ ʞ ʪʘ ʢʨʘʡʥʽ ʟʘʭʠʩʥʠʢʠ ʜʦʣʘʣʠ ʙʽʣʴʰʫ (p < 0,05) ʚʽʜʩʪʘʥʴ ʫ ʩʧʨʠʥʪʽ, 

ʥʽʞ ʛʨʘʚʮʽ ʧʽʚʟʘʭʠʩʥʠʢʠ ʪʘ ʟʘʭʠʩʥʠʢʠ. ʇʽʚʟʘʭʠʩʥʠʢʠ ʪʘ ʢʨʘʡʥʽ ʟʘʭʠʩʥʠʢʠ 

ʧʦʜʦʣʘʣʠ ʙʽʣʴʰʫ (p< 0,05) ʚʽʜʩʪʘʥʴ, ʥʽʞ ʥʘʧʘʜʥʠʢʠ ʪʘ ʟʘʭʠʩʥʠʢʠ, ʚ ʪʝʩʪʽ 

ʧʝʨʝʨʠʚʯʘʩʪʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ Yo-Yo (2,23 Ñ 0,10 ʪʘ 2,21 Ñ 0,04 ʧʦʨʽʚʥʷʥʦ ʟ 

1,99 Ñ 0,11 ʪʘ 1,91 Ñ 0,12 ʢʤ ʚʽʜʧʦʚʽʜʥʦ). ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ: 
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ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʬʫʪʙʦʣʽʩʪʠ ʚʠʢʦʥʫʚʘʣʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʙʽʛ ʧʽʜ ʯʘʩ 

ʛʨʠ ʪʘ ʙʫʣʠ ʢʨʘʱʠʤʠ ʚ ʪʝʩʪʽ Yo-Yo, ʥʽʞ ʛʨʘʚʮʽ ʥʠʞʯʦʾ ʣʽʛʠ; ʚʪʦʤʘ ʚʠʥʠʢʘʣʘ 

ʥʘʧʨʠʢʽʥʮʽ ʤʘʪʯʫ, ʘ ʪʘʢʦʞ ʪʠʤʯʘʩʦʚʦ ʧʽʜ ʯʘʩ ʛʨʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʤʘʛʘʣʴʥʦ ʾ

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʪʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛʨʠ; ʟʘʭʠʩʥʠʢʠ ʜʦʣʘʣʠ ʤʝʥʰʫ ʜʠʩʪʘʥʮʽʶ 

ʧʽʜ ʯʘʩ ʙʽʛʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʥʽʞ ʛʨʘʚʮʽ ʥʘ ʽʥʰʠʭ ʽʛʨʦʚʠʭ ʧʦʟʠʮʽʷʭ; 

ʟʘʭʠʩʥʠʢʠ ʪʘ ʥʘʧʘʜʥʠʢʠ ʤʘʣʠ ʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʪʝʩʪʫ ʧʝʨʝʨʠʚʯʘʩʪʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ Yo-Yo, ʥʽʞ ʧʽʚʟʘʭʠʩʥʠʢʠ ʪʘ ʢʨʘʡʥʽ ʟʘʭʠʩʥʠʢʠ; ʚʝʣʠʢʽ ʟʤʽʥʠ ʧʽʜ 

ʯʘʩ ʩʝʟʦʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʽ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫ ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ 

[199].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ, ʩʘʤʝ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʦʨʦʪʘʨʽʚ ʯʘʩʪʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʟʤʘʛʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʨʫʭʦʚʦʾ ʽ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ [128, 227]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʦʨʦʪʘʨʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʚʦʤʘ ʬʘʟʘʤʠ ʛʨʠ: ʜʽʾ ʚ ʟʘʭʠʩʪʽ ʽ ʚ ʘʪʘʮʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʤ 

ʧʝʚʥʠʭ ʜʽʡ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʦʩʴʤʠ ʪʠʧʦʚʠʭ ʩʠʪʫʘʮʽʡ. ʊʘʢʦʞ 

ʟʘ ʦʢʨʝʤʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʟʜʽʡʩʥʝʥʦ ʨʦʟʧʦʜʽʣ ʜʽʡ ʚʦʨʦʪʘʨʽʚ ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʪʠʧʦʚʽʡ ʩʠʪʫʘʮʽʾ: ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʚʦʨʽʪ; ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʟʘʭʠʩʪ ʚʦʨʽʪ; 

ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʩʚʦʾʡ ʧʦʣʦʚʠʥʽ ʧʦʣʷ; ʫʯʘʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʘʪʘʢʫʶʯʠʭ ʜʽʡ [128].  

ʌʘʭʽʚʮʷʤʠ ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʜʫʤʦʚʠ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʧʦʨʪʠʚʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ 

ʚʦʨʦʪʘʨʽʚ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [157, 

212]. 

ʆʢʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʛʦʪʦʚʢʦʶ 

ʬʫʪʙʦʣʽʩʪʽʚ 19-21-ʨʽʯʥʦʛʦ ʚʽʢʫ ʥʘʫʢʦʚʮʽ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [88]. ɯ ʷʢ ʦʜʠʥ ʽʟ 

ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦ-

ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʜʘʥʦʛʦ ʚʽʢʫ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʩʘʤʝ 

ʾʭʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ. ʊʦʤʫ ʡ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ 

ʬʽʟʠʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ, ʥʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ [2, 87, 88, 108], ʻ ʦʜʥʽʻʶ ʟ 
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ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʛʦʪʦʚʢʦʶ ʬʫʪʙʦʣʽʩʪʽʚ ʥʘ ʝʪʘʧʽ ʧʝʨʝʭʦʜʫ 

ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʘʥʜ. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʾʾ ʧʦʜʘʣʴʰʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʙʽʦʣʦʛʽʯʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʦʨʛʘʥʽʟʤʫ ʚ ʫʤʦʚʘʭ ʩʧʝʮʠʬʽʯʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

ʊʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʆ. ʄʽʪʦʚʦʾ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʛʦʪʦʚʢʦʶ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʢʦʤʘʥʜʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʽʛʨʘʭ, ʚʽʜʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦʤʫ ʢʦʥʪʨʦʣʶ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʛʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʯʽʪʢʦ ʦʟʥʘʯʝʥʦʛʦ ʝʪʘʧʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ [84].  

ʂʨʽʤ ʪʦʛʦ, ʦʙʦʚôʷʟʢʦʚʠʡ ʝʪʘʧʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʙʽʦʽʤʧʝʜʘʥʩʫ, dual-energy x-ray absorptiometry [214].  

ʌʘʭʽʚʮʽ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘ ʢʦʥʪʨʦʣʶ 

ʛʨʫʧʦʚʠʭ ʽ ʢʦʤʘʥʜʥʠʭ ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʷʢ ʫ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʪʘʢ ʽ ʚ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ 

ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʨʝʻʩʪʨʘʮʽʾ ʡ ʘʥʘʣʽʟʫ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʫ 

ʟʤʘʛʘʣʴʥʠʭ ʽʛʨʘʭ ʪʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ [69, 119, 128]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʚʦʨʦʪʘʨ ʫ ʧʨʦʮʝʩʽ ʛʨʠ ʫ ʙʽʣʴʰʽʡ 

ʤʽʨʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʘʪʘʢʫʶʯʠʭ ʜʽʷʭ, ʥʽʞ ʫ ʟʘʭʠʩʥʠʭ. ʆʜʥʘʢ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ 

[128], ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʮʴʦʤʫ ʘʩʧʝʢʪʫ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ.  

ʊʦʙʪʦ ʧʦʪʨʝʙʘ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʟʫʤʦʚʣʶʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ 

ʧʨʦʛʨʘʤ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʠʩʫʚʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ ʨʽʟʥʠʤ ʽʛʨʦʚʠʤ ʘʤʧʣʫʘ. 
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1.3. ʉʫʯʘʩʥʽ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʫʪʙʦʣʽʩʪʽʚ 

ʌʘʭʽʚʮʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʘ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʥʘ ʢʦʪʨʠʡ ʚʧʣʠʚʘʶʪʴ ʷʢ 

ʬʽʟʽʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʽ ʬʘʢʪʦʨʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʚʥʝʩʝʥʥʷ 

ʟʤ̔ʥ ʫ ʧʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʨʝʥʝʨʘʤʠ ʟ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɸʜʞʝ, ʷʢʱʦ ʩʧʦʨʪʩʤʝʥ ʥʝ ʜʦʩʷʛʘʻ ʧʝʚʥʠʭ ʢʦʥʜʠʮʽʡ ʫ ʬʽʟʠʯʥʽʡ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʪʦ ʧʨʦʚʠʥʫ ʟʘ ʮʝ ʧʦʢʣʘʜʘʶʪʴ ʣʠʰʝ ʥʘ ʪʨʝʥʝʨʽʚ ʟ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ [168]. ɸʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʧʦʪʨʝʙʽ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʽʜʙʦʨʫ 

ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ ʩʧʦʨʪʫ ʪʘ ʥʘ ʤʦʞʣʠʚʠʭ ʪʠʧʦʚʠʭ 

ʧʦʤʠʣʢʘʭ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. ɿʘʟʥʘʯʘʻʪʴʩʷ: 

ʨʝʪʝʣʴʥʠʡ ʚʠʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʧʦʭʠʙʢʫ, ʪʘʢʦʞ ʻ 

ʦʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ 

ʩʧʦʨʪʩʤʝʥʽʚ [168]. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʪʨʝʥʝʨʽʚ ʽʟ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʘʪʝʛʽʾ ʜʦʧʦʤʦʛʠ ʩʧʦʨʪʩʤʝʥʘʤ ʫ ʧʦʢʨʘʱʝʥʥʽ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ. 

ʌʘʭʽʚʮʽ ʧʨʦʧʦʥʫʶʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʜʦ ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʘ, ʧʝʨʝʛʣʷʥʫʪʠ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʮʝʩ ʟʘʛʘʣʦʤ. ɼʦʜʘʪʢʦʚʦ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʫʩʫʥʝʥʥʷ 

ʧʝʨʝʰʢʦʜ, ʱʦ ʩʪʘʣʠ ʥʘ ʟʘʚʘʜʽ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʧʦʨʪʩʤʝʥʘ [168]. 

ʊʘʢʦʞ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʚʘʞʣʠʚʦʩʪʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʧʦʙʫʜʦʚʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʡʦʤʫ ʾʞʽ. ʆʢʨʝʤʦ 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʨʦʣʽ ʚʦʜʠ ʫ ʜʦʙʦʚʦʤʫ ʧʨʠʡʦʤʽ. ʊʦʙʪʦ ʟôʷʩʦʚʘʥʦ, ʱʦ 

ʧʦʙʫʜʦʚʘ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ: ʧʩʠʭʦʬʽʟʠʯʥʽ, 

ʝʤʦʮʽʡʥʽ, ʘʜʘʧʪʘʮʽʡʥʽ, ʭʘʨʯʦʚʽ, ʜʦʙʦʚʠʡ ʨʝʞʠʤ. ɿʜʽʡʩʥʶʶʯʠ ʩʠʩʪʝʤʘʪʠʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʩʣʽʜ ʧʨʘʚʠʣʴʥʦ ʦʙʠʨʘʪʠ ʤʝʪʦʜʠʢʠ ʪʝʩʪʫʚʘʥʴ 

ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʚʧʣʠʚ ʧʦʭʠʙʦʢ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʊʨʝʥʝʨ ʽʟ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʧʦʚʠʥʝʥ ʩʚʦʻʯʘʩʥʦ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʫ ʩʪʨʘʪʝʛʽʶ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ 
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ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʚʝʥʴ ʧʦʧʝʨʝʜʥʽʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [3, 7, 51, 109, 118, 

168]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʽʟʥʦʚʠʜʽʚ ʬʽʪʥʝʩʫ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʛʨʘʤ, ʾʭʥʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʬʽʪʥʝʩʫ ʩʝʨʝʜ ʨʽʟʥʠʭ ʛʨʫʧ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʚʦʜʥʦʯʘʩ ʧʽʜʢʨʝʩʣʶʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠʩʷ 

ʫ ʨʽʟʥʽ ʥʘʧʨʷʤʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ [33, 113, 132]. ʉʫʯʘʩʥʽ ʬʽʪʥʝʩ-

ʧʨʦʛʨʘʤʠ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʽʟʠʯʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʨʦʟʚʠʪʦʢ ʩʠʣʦʚʠʭ, ʰʚʠʜʢʽʩʥʠʭ, ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʷʢʦʩʪʝʡ ʪʘ 

ʚʠʪʨʠʚʘʣʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ [33, 37, 78, 

221]. 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʠʡ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʜʦʮʽʣʴʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʦʟʜʦʨʦʚʯʽ ʪʘ ʩʧʦʨʪʠʚʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʧʦʨʪʩʤʝʥʽʚ. ɿʦʢʨʝʤʘ, ʽʥʪʝʛʨʘʮʽʷ ʬʽʪʥʝʩ-

ʪʝʭʥʦʣʦʛʽʡ ʫ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʽʟʠʯʥʫ 

ʬʦʨʤʫ, ʘ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʟʘʧʦʙʽʛʘʪʠ ʪʨʘʚʤʘʤ, ʧʽʜʚʠʱʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ 

ʟʤʘʛʘʥʴ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧʣʝʢʩʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʛʦʪʦʚʥʦʩʪʽ [33, 

45, 52, 113, 114, 175]. 

ʉʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ [25, 44, 46, 78, 114, 132, 140, 

189, 223]. ɿʦʢʨʝʤʘ, ʚʠʚʯʘʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʢʘʨʜʽʦʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʠʣʦʚʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ 

ʚʧʨʘʚʠ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʫʭʦʚʽ ʤʦʜʝʣʽ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʽʛʨʦʚʫ 

ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʦʣʽ. ʋ ʮʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʘʝʨʦʙʥʫ ʪʘ ʘʥʘʝʨʦʙʥʫ ʚʠʪʨʠʚʘʣʽʩʪʴ, 
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ʟʙʽʣʴʰʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʤôʷʟʦʚʠʭ ʛʨʫʧ, ʧʦʢʨʘʱʠʪʠ ʰʚʠʜʢʽʩʥʽ ʪʘ ʨʝʘʢʪʠʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʛʨʠ ʬʫʪʙʦʣʽʩʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʨʽʟʥʽ 

ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʽʛʨʦʚʝ ʘʤʧʣʫʘ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʨʦʛʨʘʤ: ʜʣʷ ʚʦʨʦʪʘʨʽʚ ʘʢʮʝʥʪ 

ʨʦʙʠʪʴʩʷ ʥʘ ʨʦʟʚʠʪʦʢ ʨʝʘʢʮʽʾ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ, ʜʣʷ 

ʧʽʚʟʘʭʠʩʥʠʢʽʚ ï ʥʘ ʘʝʨʦʙʥʫ ʚʠʪʨʠʚʘʣʽʩʪʴ ʽ ʰʚʠʜʢʽʩʥʫ ʨʦʙʦʪʫ, ʜʣʷ ʥʘʧʘʜʥʠʢʽʚ 

ï ʥʘ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚʠʙʫʭʦʚʫ ʧʦʪʫʞʥʽʩʪʴ, ʘ ʜʣʷ ʟʘʭʠʩʥʠʢʽʚ ï 

ʥʘ ʩʠʣʦʚʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʷʢʦʩʪʽ ʫ ʙʦʨʦʪʴʙʽ çʦʜʠʥ ʚ ʦʜʠʥè. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʽʛʨʦʚʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʘʥʜʠ [44, 47, 132, 140, 196]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʢʫ 

ʬʫʪʙʦʣʽʩʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, 

ʧʽʜʚʠʱʫʻ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ, ʩʧʨʠʷʻ ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʨʘʚʤ ʽ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʟʤʘʛʘʥʥʷʭ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʥʝ ʻ ʜʦʜʘʪʢʦʚʦʶ ʦʧʮʽʻʶ, ʘ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ. 

ɸʩʦʮʽʘʮʽʷ ʽʥʜʫʩʪʨʽʾ ʩʧʦʨʪʫ ʪʘ ʬʽʪʥʝʩʫ (SFIA) ʧʦʚʽʜʦʤʣʷʻ, ʱʦ ʱʝ ʚ 2013 

ʨʦʮʽ ʘʤʝʨʠʢʘʥʮʽ ʚʠʪʨʘʪʠʣʠ ʧʦʥʘʜ 80 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʥʘ ʽʥʜʫʩʪʨʽʶ 

ʩʧʦʨʪʠʚʥʠʭ ʪʦʚʘʨʽʚ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʦʜʫʢʪʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʽʪʥʝʩʫ (SFIA, 2013). ɺʞʝ ʥʘʙʫʣʘ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʪʝʯʽʷ ʧʦʨʪʘʪʠʚʥʠʭ ʧʽʜʚʽʩʥʠʭ ʪʨʝʥʘʞʝʨʽʚ (STW- suspension training workout). 

ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ STW ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʻ ʘʢʪʫʘʣʴʥʠʤ [159]. 

ɿʘʥʷʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʪʨʝʥʘʞʝʨʽʚ - ʮʝ ʧʦʻʜʥʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʨʫʭʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ, ʚʠʪʨʠʚʘʣʦʩʪʽ, 

ʢʦʦʨʜʠʥʘʮʽʾ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤôʷʟʽʚ ʢʦʨʫ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ 
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ʪʨʝʥʫʚʘʥʥʷ. ɿʘʥʷʪʪʷ ʧʦʟʠʮʽʦʥʫʶʪʴʩʷ ʷʢ ʩʠʣʦʚʽ ʪʨʝʥʫʚʘʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʣʦʚʠʡ 

ʤʝʪʦʜ, ʜʝ ʩʝʨʽʾ ʟ ʚʧʨʘʚ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦ ʯʝʨʟʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ 

ʚʽʜʧʦʯʠʥʢʫ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʙʦʪʠ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʩʢʣʘʜʘʻ 1:2 (30 ʩʝʢʫʥʜ - 

ʚʧʨʘʚʠ, ʧʦʪʽʤ 60 ʩʝʢʫʥʜ ï ʚʽʜʧʦʯʠʥʦʢ); ʪʨʠʚʘʣʽʩʪʴ ʪʨʝʥʫʚʘʥʥʷ ï 30-60 

ʭʚʠʣʠʥ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ [159], ʽʩʥʫʻ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ 

ʪʨʝʥʫʚʘʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʪʘʪʠʚʥʠʭ ʪʨʝʥʘʞʝʨʽʚ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʷʢʠʭ 

ʩʪʦʩʫʻʪʴʩʷ ʘʢʪʠʚʘʮʽʾ ʤôʷʟʽʚ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ ʦʜʠʥʦʯʥʠʭ ʨʫʭʽʚ, ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʬʘʭʽʚʮʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ STW ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʢʨʘʱʝʥʥʷ 

ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ ʩʠʣʠ ʤôʷʟʽʚ ʢʦʨʫ.   

ʂʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʨʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʟ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʩʫʯʘʩʥʦʛʦ ʬʽʪʥʝʩ-ʪʨʝʥʽʥʛʫ: 

MAXÈ, Tabata, HIIT. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʩʪʫʧʫ ʢʦʤʘʥʜʠ ʌʂ çɿʦʨʷè ʚ ʯʝʤʧʽʦʥʘʪʽ ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ-ʃʽʛʠ ʩʝʟʦʥʫ 

2019/2020 ʨʨ. [48, 50, 52, 55, 78, 239]. 

ɺʘʞʣʠʚʠʤ ʻ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʘʭʽʚʮʷʤ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ ʧʝʨʩʦʥʘʣʴʥʽ 

ʬʽʪʥʝʩ-ʟʘʥʷʪʪʷ, ʟʦʢʨʝʤʘ ʥʘʛʦʣʦʰʫʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʦʤʫ ʚʧʣʠʚʽ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ 

ʪʘ ʧʦʪʨʝʙʽ ʨʝʛʫʣʷʨʥʠʭ ʟʘʥʷʪʴ [166]. ʊʘʢ, ʧʨʦʛʨʘʤʘ ʨʝʛʫʣʷʨʥʠʭ ʟʘʥʷʪʴ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʚʪʦʨʘʤʠ, ʧʝʨʝʜʙʘʯʘʻ ʜʠʭʘʣʴʥʽ ʚʧʨʘʚʠ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʥʘ 

ʨʦʟʚʠʪʦʢ ʨʽʚʥʦʚʘʛʠ ʡ ʛʥʫʯʢʦʩʪʽ. ɿʘʟʥʘʯʘʻʪʴʩʷ ʡ ʧʨʦ ʢʦʨʠʩʪʴ ʟʘʥʷʪʴ ʬʽʪʥʝʩʦʤ 

ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʘ 

ʪʘʢʦʞ ʧʦʚʝʜʽʥʢʦʚʠʭ ʩʪʝʨʝʦʪʠʧʽʚ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʽ ʢʦʣʠ ʧʨʦʚʦʜʷʪʴʩʷ ʪʘʢʽ 

ʚʧʨʘʚʠ. 

ɸʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡ ʨʦʟʚʠʪʦʢ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ. 

ɿʦʢʨʝʤʘ, ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʟʙʽʣʴʰʠʚʩʷ ʪʘ ʨʦʟʰʠʨʠʚʩʷ 

ʘʩʦʨʪʠʤʝʥʪ, ʷʢʠʡ ʩʪʘʚ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ [12, 13, 150]. ʊʘʢ, ʥʘ ʜʫʤʢʫ 

ʧʨʦʬʝʩʦʨʘ ʋʦʣʪʝʨʘ ʊʦʤʧʩʦʥʘ [12, 232], ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʪʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʥʜʝʥʮʽʡ ʬʽʪʥʝʩʫ ʥʘ 2022 ʨʽʢ çWearable Technologyè ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʚʽʜʥʽ 

ʧʦʟʠʮʽʾ ʫ ʨʝʡʪʠʥʛʫ ʟʘʡʤʘʶʪʴ ʩʘʤʝ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ð ʟʦʢʨʝʤʘ ʨʦʟʫʤʥʽ 
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ʛʦʜʠʥʥʠʢʠ, ʬʽʪʥʝʩ-ʪʨʝʢʝʨʠ, ʧʫʣʴʩʦʤʝʪʨʠ ʪʘ ʽʥʰʽ ʥʦʩʠʤʽ ʧʨʠʩʪʨʦʾ. 

ʉʧʦʨʪʩʤʝʥʠ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʮʠʬʨʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʥʝ ʣʠʰʝ ʥʘ ʪʨʝʥʫʚʘʥʥʷʭ, ʷʢ ʟʘʩʽʙ ʢʦʥʪʨʦʣʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʡ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ [12, 14, 

138, 174]. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽ ʧʨʠʜʽʣʷʶʪʴ ʩʫʯʘʩʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʘʩʦʙʘʤ 

ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʫʣʴʩʦʤʦʥʽʪʦʨʠʥʛʫ, GPS-ʪʨʝʢʝʨʽʚ, ʩʠʣʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʩʠʩʪʝʤ ʚʽʜʝʦʘʥʘʣʽʟʫ 

ʨʫʭʽʚ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʩʝʥʩʦʨʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʬʽʟʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʚʮʽʚ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʜʘʥʠʭ ʪʨʝʥʝʨʠ ʤʦʞʫʪʴ ʢʦʨʠʛʫʚʘʪʠ ʪʨʝʥʫʚʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ, ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʠʧʠ ʚʧʨʘʚ ʪʘ ʚʠʟʥʘʯʘʪʠ ʾʭ ʪʨʠʚʘʣʽʩʪʴ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʯʘʩʪʦʪʫ [78, 114, 189]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʪʨʝʥʝʨʽʚ, 50 % ʬʫʪʙʦʣʽʩʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ çWearable 

Technologyè ʱʦʜʥʷ. ʆʜʥʘʢ ʣʠʰʝ 24 % ʬʫʪʙʦʣʽʩʪʽʚ ʢʦʨʝʛʫʶʪʴ ʩʚʽʡ ʩʧʦʩʽʙ 

ʞʠʪʪʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ çWearable 

Technologyè. ʊʘʢʦʞ ʟôʷʩʦʚʘʥʦ, ʱʦ 37 % ʦʩʽʙ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʩʧʦʨʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʢʪʠʚʥʦ ʽʤʧʣʝʤʝʥʪʫʶʪʴ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʫ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɿʘ ʙʘʞʘʥʥʷʤ ʪʨʝʥʝʨʽʚ ʪʘ 

ʬʫʪʙʦʣʽʩʪʽʚ ʙʫʣʘ ʩʢʦʨʝʢʪʦʚʘʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʱʦʜʝʥʥʦʾ ʜʦʙʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ, ʧʦʢʘʟʥʠʢ ʏʉʉ ʫʧʨʦʜʦʚʞ ʜʥʷ (min ʪʘ max), 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʷʢʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʩʥʫ ʪʦʱʦ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʨʦʩʪʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ çWearable 

Technologyè (ʦʭʦʧʣʝʥʦ ʜʦ 94 % ʦʩʽʙ). ʇʽʜʚʠʱʠʣʘʩʷ ʜʦ 56 % ʢʽʣʴʢʽʩʪʴ 

ʬʫʪʙʦʣʽʩʪʽʚ, ʷʢʽ ʽʤʧʣʝʤʝʥʪʫʚʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ [12]. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-

ʪʝʭʥʦʣʦʛʽʡ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʫʪʙʦʣʽʩʪʘʤʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝʘʙʠʷʢʘ ʫʚʘʛʘ ʬʘʭʽʚʮʽʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʩʠʣʦʚʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʩʪʘʙʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ 



 52 

ʨʦʟʚʠʪʦʢ ʦʢʨʝʤʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ [143, 172, 180]. ɯ ʩʘʤʝ ʚʧʣʠʚ ʩʠʣʦʚʠʭ 

ʪʨʝʥʫʚʘʥʴ ʥʘ ʥʝʩʪʘʙʽʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ (STU) ʧʨʦʪʠ ʩʪʘʙʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ 

(STS) ʥʘ ʨʦʟʚʠʪʦʢ ʩʠʣʠ, ʧʦʪʫʞʥʦʩʪʽ, ʨʽʚʥʦʚʘʛʠ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ 

[143], ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʘʛʠ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʥʝʩ-ʪʨʝʥʫʚʘʥʴ ʽʟ STU ʧʦʨʽʚʥʷʥʦ ʟ STS. ɿʦʢʨʝʤʘ, ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʽʙ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

ʧʦʢʘʟʘʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʘʢʠʭ ʬʽʟʠʯʥʠʭ 

ʷʢʦʩʪʝʡ, ʷʢ ʤô̫ ʟʦʚʘ ʩʠʣʘ ʽ ʨʽʚʥʦʚʘʛʘ ʫ ʧʽʜʣʽʪʢʽʚ ʪʘ ʤʦʣʦʜʠʭ ʣʶʜʝʡ. ʆʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʪʘʙʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʽʡʢʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʧʽʜ 

ʯʘʩ ʪʨʝʥʫʚʘʥʴ ʥʘ ʩʠʣʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʷʢʱʦ ʤʝʪʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ ʥʘ 

ʩʪʽʡʢʠʭ ʧʦʚʝʨʭʥʷʭ [143].  

ɯʥʰʠʤ ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ ʚʠʚʯʘʣʦʩʷ, ʷʢ ʚʧʨʘʚʠ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʽʡ 

ʧʣʘʪʬʦʨʤʽ Bosu ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʪʨʠʙʢʠ ʬʫʪʙʦʣʽʩʪʘʤʠ 

[152, 202]. ɼʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 14-15-ʨʽʯʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, ʷʢʽ ʤʘʣʠ 

ʤʽʥʽʤʫʤ 2 ʨʦʢʠ ʟʘʥʷʪʴ ʬʫʪʙʦʣʦʤ. ʇʨʦʚʦʜʠʣʠʩʷ ʪʝʩʪʠ ʟ ʩʪʨʠʙʢʦʤ ʚʛʦʨʫ 

(ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ). ʉʠʣʘ ʪʘʢʦʛʦ ʩʪʨʠʙʢʘ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ 

ʃʴʶʾʩʘ. ʌʫʪʙʦʣʽʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ 

ʙʘʣʘʥʩʫʚʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ Bosu, ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ ʩʪʨʠʙʦʢ ʪʘ ʧʨʠʩʽʜʘʥʥʷ, 

ʩʪʨʠʙʦʢ ʟʙʦʢʫ, ʩʪʨʠʙʦʢ ʦʜʥʽʻʶ ʥʦʛʦʶ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ Bosu, 

ʩʪʨʠʙʦʢ ʥʦʞʠʮʽ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ Bosu ʪʘ ʫʪʨʠʤʘʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʦʜʥʽʻʶ ʥʦʛʦʶ. ɿʘʛʘʣʦʤ ʪʨʝʥʫʚʘʥʥʷ ʪʨʠʚʘʣʠ ʰʽʩʪʴ ʪʠʞʥʽʚ, ʪʨʠʯʽ ʥʘ ʜʝʥʴ. 

ʏʝʨʝʟ ʰʽʩʪʴ ʪʠʞʥʽʚ ʪʨʝʥʫʚʘʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʣʘʥʩʫʚʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ 

Bosu ʚʩʪʘʥʦʚʣʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʥʷʪʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʜʠʩʪʘʥʮʽʾ ʩʪʨʠʙʢʘ ʦʜʥʽʻʶ ʥʦʛʦʶ ʪʘ ʩʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʫ ʯʦʣʦʚʽʢʽʚ 

ʬʫʪʙʦʣʽʩʪʽʚ (p<0,05). ʊʦʙʪʦ ʚʧʨʘʚʠ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ Bosu 

ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʡ ʽʥʰʠʭ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ [152, 202].  

ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ [167, 191] ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʧʨʘʚ ʥʘ 

ʥʝʩʪʘʙʽʣʴʥʽʡ ʪʨʝʥʫʚʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ Bosu, ʱʦʜʦ ʧʦʢʨʘʱʘʥʥʷ ʧʨʦʧʨʽʦʮʝʧʮʽʾ ʪʘ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ɿʦʢʨʝʤʘ, ʚʠʢʦʥʘʥʥʷ ʩʪʨʠʙʢʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʚʠʤʦʛʠ ʜʦ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʡʨʦʥʥʫ 
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ʘʢʪʠʚʘʮʽʶ ï ʩʪʦʩʫʻʪʴʩʷ ʮʠʢʣʫ ʨʦʟʪʷʛʫʚʘʥʥʷ-ʩʢʦʨʦʯʝʥʥʷ. ɸ ʤʘʡʩʪʝʨʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʩʪʨʠʙʢʘ ʻ ʚʘʞʣʠʚʦʶ ʚ ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʪʘʢʠʭ ʷʢ 

ʙʘʩʢʝʪʙʦʣ, ʬʫʪʙʦʣ ʪʘ ʚʦʣʝʡʙʦʣ. ʉʪʨʠʙʦʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʢʪʠʚʘʮʽʾ ʤô̫ ʟʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʶʚʘʪʠ ʪʽʣʦ ʚ ʪʘʢʽʡ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ, ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ ʽ ʦʜʥʦʥʦʛʠʡ 

ʭʦʧ. ɺʘʞʣʠʚʽ ʬʘʢʪʦʨʠ ʜʣʷ ʩʪʨʠʙʢʘ ï ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ, ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʩʠʣʠ, ʞʦʨʩʪʢʽʩʪʴ ʤô̫ ʟʽʚ ʽ ʩʠʣʘ ʤô̫ ʟʽʚ. ɺʤʽʥʥʷ ʩʪʨʠʙʘʪʠ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦʙ ʚʠʤʽʨʷʪʠ 

ʚʠʙʫʭʦʚʫ ʩʠʣʫ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ.  

ɿʘʛʘʣʦʤ ʧʨʦʧʨʽʦʮʝʧʮʽʷ - ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʘʙʦ ʨʫʭʫ 

ʢʽʥʮʽʚʦʢ/ʪʫʣʫʙʘ ʧʽʜ ʯʘʩ ʙʘʣʘʥʩʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʮʝ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʩʠʣʠ ʘʢʪʠʚʘʮʽʾ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʧʽʜ ʯʘʩ ʜʦʚʽʣʴʥʦʛʦ ʨʫʭʫ [202, 

228]. ʊʦʙʪʦ ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʥʝʩʪʘʙʽʣʴʥʽʡ ʧʦʚʝʨʭʥʽ Bosu ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʧʨʽʦʮʝʧʮʽʶ ʪʘ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʫ ʩʠʩʪʝʤʫ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʚʠʙʫʭʦʚʦʾ 

ʩʠʣʠ, ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʡ ʘʢʪʠʚʘʮʽʾ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʧʦʯʘʪʢʫ 

ʪʨʝʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʾ ʚʧʨʘʚʠ, ʷʢ ʩʪʨʠʙʢʠ 

[152, 193]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʧʨʦʚʝʜʝʥʦ ʽʥʦʟʝʤʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʠʣʦʶ ʫ ʩʧʨʠʥʪʽ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ 

[241]. ʊʘʢ, ʘʝʨʦʙʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʬʫʪʙʦʣʽʩʪʽʚ ʟʫʤʦʚʣʝʥʘ ʩʧʨʠʥʪʝʨʩʴʢʠʤʠ 

ʩʝʨʽʷʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʢʦʞʥʽ 90 ʩʝʢʫʥʜ ʪʘ ʪʨʠʚʘʶʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ ʜʚʦʭ ʜʦ ʯʦʪʠʨʴʦʭ ʩʝʢʫʥʜ. ɿʘʛʘʣʦʤ ʩʝʨʽʾ ʩʧʨʠʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ 

1-11% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ, ʷʢʫ ʬʫʪʙʦʣʽʩʪ ʜʦʣʘʻ ʧʽʜ ʯʘʩ ʤʘʪʯʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ 0,5-3,0 % ʝʬʝʢʪʠʚʥʦʛʦ ʽʛʨʦʚʦʛʦ ʯʘʩʫ, ʪʦʙʪʦ ʯʘʩʫ, ʢʦʣʠ ʤôʷʯ ʫ ʛʨʽ.  

ʊʘʢʦʞ ʘʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʘʝʨʦʙʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʚʽʜʩʪʘʥʴ, ʷʢʫ ʚʦʥʠ 

ʤʦʞʫʪʴ ʜʦʣʘʪʠ ʧʽʜ ʯʘʩ ʛʨʠ [190]. ʅʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʩʠʣʘ ʽ ʧʦʪʫʞʥʽʩʪʴ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʝ ʟʥʘʯʝʥʥʷ ʟ ʚʠʪʨʠʚʘʣʽʩʪʶ ʫ ʚʠʩʦʢʦʢʚʘʣʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ. 
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ʇʦʪʫʞʥʽʩʪʴ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʣʠ, ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʷʢʦʾ ʧʦʚôʷʟʘʥʦ ʽ ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʩʠʣʠ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʚ ʥʘʧʽʚʧʨʠʩʽʜʘʥʥʷʭ ʚʠʟʥʘʯʘʻ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʧʨʠʥʪʝʨʩʴʢʠʭ 

ʩʝʨʽʡ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

ɺʠʩʦʢʽ ʩʠʣʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʩʽʜʘʥʴ ʥʝ ʦʟʥʘʯʘʶʪʴ ʟʥʠʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ. ɺʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʬʫʪʙʦʣʽʩʪʘʤ ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ 

ʪʨʝʥʫʚʘʥʥʷʭ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʣʠ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʫʭʘʭ ʽʟ ʢʦʥʮʝʥʪʨʠʯʥʠʤ 

ʩʢʦʨʦʯʝʥʥʷʤ ʤôʷʟʽʚ, ʱʦ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʾʭʥʽ ʩʧʨʠʥʪʝʨʩʴʢʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʩʪʨʠʙʢʘ ʫ ʚʠʩʦʪʫ. 

ɿʘ ʫʯʘʩʪʶ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 17 ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʙʫʣʦ 

ʧʜ̔ʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʠʣʦʶ ʚ 

ʥʘʧʽʚʧʨʠʩʽʜʘʥʥʷʭ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʨʠʥʪʝʨʩʴʢʦʛʦ ʙʽʛʫ ʽ ʚʠʩʦʪʦʶ ʩʪʨʠʙʢʘ. 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʯʘʩʦʚʽ ʨʽʟʥʠʮʽ ʚ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ ʟ ʙʽʛʫ ʥʘ 

30 ʤ. ɿʦʢʨʝʤʘ, ʫ ʜʚʦʭ ʛʨʘʚʮʽʚ ʙʫʣʠ ʧʦʜʽʙʥʽ ʟʘ ʯʘʩʦʤ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘʣʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʠʤ, ʷʢ ʚʦʥʠ 

ʧʨʦʭʦʜʠʣʠ ʧʝʨʰʫ ʪʘ ʦʩʪʘʥʥʶ ʯʘʩʪʠʥʫ ʜʠʩʪʘʥʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ, ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʤʦʞʥʘ ʧʨʦʛʨʘʤʫʚʘʪʠ ʩʧʨʠʥʪʝʨʩʴʢʽ ʪʨʝʥʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ [241].  

ʆʢʨʽʤ ʪʦʛʦ, ʱʦ ʬʫʪʙʦʣ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ, ʚʽʥ 

ʪʘʢʦʞ ʻ ʽ ʪʨʘʚʤʦʥʝʙʝʟʧʝʯʥʠʤ. ɼʫʞʝ ʧʦʰʠʨʝʥʽ ʩʝʨʝʜ ʬʫʪʙʦʣʽʩʪʽʚ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʝʜʥʽʭ ʭʨʝʩʪʦʧʦʜʽʙʥʠʭ ʟʚôʷʟʦʢ (ʇʍɿ) [204]. ʇʨʦʧʨʽʦʮʝʧʮʽʷ 

ʪʨʘʚʤʦʚʘʥʦʛʦ ʢʦʣʽʥʘ ʩʧʦʨʪʩʤʝʥʘ ʇʍɿ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʪʦʩʦʚʥʦ ʥʝʫʰʢʦʜʞʝʥʦʛʦ 

ʢʦʣʽʥʘ. ʇʨʦʧʨʽʦʮʝʧʮʽʶ ʦʮʽʥʶʶʪʴ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʧʘʩʠʚʥʦʛʦ ʨʫʭʫ ʘʙʦ 

ʥʝʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʩʫʛʣʦʙʘ ʫ ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ. ɿôʷʩʦʚʘʥʦ 

ʧʨʦ ʟʚôʷʟʦʢ ʧʨʦʧʨʽʦʮʝʧʮʽʾ ʪʘ ʪʨʘʚʤʠ ʩʫʛʣʦʙʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʥʝʨʚʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʛʦʣʦʚʥʦʤʫ ʽ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʣʦʞʝʥʥʷ ʽ ʨʫʭ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ, 

ʧʣʘʥʫʻ ʪʘ ʚʪʽʣʶʻ ʨʫʭʦʚʽ ʢʦʤʘʥʜʠ. ɺʧʨʘʚʠ ʥʘ ʢʦʦʨʜʠʥʘʮʽʶ ʨʫʭʽʚ ʜʦʚʝʣʠ ʚʧʣʠʚ 

ʥʘ ʥʝʨʚʦʚʦ-ʤô̫ ʟʦʚʽ ʟʤʽʥʠ ʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʝʮʠʬʽʯʥʦʾ 
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ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʚʧʨʘʚʠ ʥʘ ʧʨʦʧʨʽʦʮʝʧʮʽʶ ʪʨʘʚʤʦʚʘʥʠʭ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ. 

ɼʦʩʣʽʜʥʠʢʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʧʨʘʚʠ ʥʘ ʢʦʦʨʜʠʥʘʮʽʶ ʤʦʞʫʪʴ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʧʨʽʦʮʝʧʮʽʾ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʪʨʘʚʤʦʚʘʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ [169, 170, 204]. 

ʊʠʧʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽ ʽʥʰʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʞʽʥʦʢ ʬʫʪʙʦʣʽʩʪʦʢ [147, 194]. ʇʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʥʘ 

ʛʥʫʯʢʽʩʪʴ, ʩʠʣʫ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʧʨʘʚ ʥʘ ʩʧʨʠʪʥʽʩʪʴ, ʱʦ ʟʘʤʽʥʷʣʠ ʪʨʘʜʠʮʽʡʥʫ 

ʨʦʟʤʠʥʢʫ. ʂʦʞʥʽʡ ʛʨʫʧʽ ʙʫʣʦ ʥʘʜʽʩʣʘʥʦ ʥʘʚʯʘʣʴʥʠʡ ʣʠʩʪ, ʷʢʠʡ ʤʽʩʪʠʚ 

ʚʽʜʝʦʢʘʩʝʪʫ ʟ ʧʨʦʛʨʘʤʦʶ ʥʘ 20 ʭʚʠʣʠʥ ʪʘ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ʂʦʞʝʥ 

ʪʨʝʥʝʨ ʚʽʜʚʽʜʘʚ ʦʙʦʚôʷʟʢʦʚʫ ʟʫʩʪʨʽʯ-ʥʘʚʯʘʥʥʷ, ʚ ʷʢʽʡ ʟʘʟʥʘʯʘʣʘʩʴ ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʨʘʚʤʘʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʇʨʦʛʨʘʤʘ 

ʧʝʨʝʜʙʘʯʘʣʘ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦ ʨʦʟʤʠʥʢʠ, ʷʢʫ ʩʧʦʨʪʩʤʝʥʠ ʚʠʢʦʥʫʶʪʴ 

ʜʦ ʪʨʝʥʫʚʘʥʴ. ɺʽʜʝʦʟʘʧʠʩ ʩʢʣʘʜʘʚʩʷ ʟ ʧʦʷʩʥʝʥʥʷ, 3 ʦʩʥʦʚʥʠʭ ʨʦʟʤʠʥʦʢ, 

ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ 5 ʚʧʨʘʚ ʥʘ ʛʥʫʯʢʽʩʪʴ ʜʣʷ ʪʫʣʫʙʘ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ 3 ʩʠʣʦʚʠʭ ʚʧʨʘʚ, 5 ʧʣʽʦʤʝʪʨʠʯʥʠʭ ʚʧʨʘʚ ʽ 3 ʬʫʪʙʦʣʴʥʠʭ 

ʩʧʝʮʠʬʽʯʥʠʭ ʚʧʨʘʚ ʥʘ ʩʧʨʠʪʥʽʩʪʴ. ɿʚʝʨʪʘʣʘʩʴ ʫʚʘʛʘ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʢʦʞʥʦʾ 

ʚʧʨʘʚʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʘʣʝʞʥʦʾ ʪʝʭʥʽʢʠ. ɼʦʜʘʪʢʦʚʦ ʥʘʜʘʚʘʣʘʩʴ ʜʝʪʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʚʧʨʘʚʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʣʦ 2 ʨʦʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʪʨʘʚʤ ʇʍɿ, ʚʽʜʩʦʪʦʢ 

ʷʢʠʭ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 60 % ʜʦ 89 %; ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ 

ʢʦʣʠʚʘʚʩʷ ʚʽʜ 74 % ʜʦ 88 % [194]. 

ʇʨʦ ʪʝ, ʱʦ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʜʫʞʝ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʘʚʤʘ ʇʍɿ, 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʥʰʠʭ ʬʘʭʽʚʮʽʚ [144]. ɺʦʥʠ ʟʘʟʥʘʯʘʶʪʴ: ʩʘʤʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʇʍɿ ʩʧʨʠʯʠʥʷʻ ʥʘʡʙʽʣʴʰʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʪʘ ʥʘʡʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʫʱʝʥʠʭ ʽʛʨʦʚʠʭ ʜʥʽʚ ʫ ʬʫʪʙʦʣʽ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ 

ʩʧʦʨʪʫ, ʪʨʘʚʤʠ ʇʍɿ ʚ ʬʫʪʙʦʣʽ, ʚʠʥʠʢʘʶʪʴ ʷʢ ʫ ʢʦʥʪʘʢʪʥʠʭ, ʪʘʢ ʽ ʚ 

ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. ɹʽʣʴʰʽʩʪʴ ʇʍɿ ʪʨʘʚʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʟʛʠʥʘʥʥʽ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0Á ʜʦ 30Á, ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʯʘʩ ʙʽʛʫ ʪʘ 

ʩʪʨʠʙʢʽʚ. ɺʧʨʘʚʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʽʟʢʫ ʟʤʽʥʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ, ʰʚʠʜʢʽ 

ʟʫʧʠʥʢʠ ʘʙʦ ʧʨʠʩʢʦʨʝʥʥʷ, ʤʠʤʦʚʽʣʴʥʽ ʟʫʧʠʥʢʫ ʪʘ ʽʥʰʽ ʨʫʭʠ, ʪʘʢʦʞ 
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ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤʠ. ʋ ʩʪʨʠʙʢʫ ʧʨʠ ʮʴʦʤʫ ʨʫʭʠ ʚʢʣʶʯʘʶʪʴ 

ʧʨʠʟʝʤʣʝʥʥʷ ʟ ʚʘʨʽʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʥʫʪʨʽʰʥʻ ʦʙʝʨʪʘʥʥʷ ʽ ʟʦʚʥʽʰʥʻ 

ʦʙʝʨʪʘʥʥʷ [144]. ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘʢʠʭ 

ʪʨʘʚʤ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʇʍɿ. ɺʠʷʚʣʝʥʦ, ʱʦ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʪʨʘʚʤ ʇʍɿ ʫ ʬʫʪʙʦʣʽ. ʆʜʥʘʢ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʧʦʪʨʝʙʽ ʜʦʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ, ʧʦʨʷʜ ʽʟ ʽʥʰʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʪʨʘʚʤʫʚʘʥʥʷ ʫ ʬʫʪʙʦʣʽʩʪʽʚ [144, 215, 

221]. 

ʊʘʢʦʞ ʦʜʥʽʻʶ ʟ ʧʦʰʠʨʝʥʠʭ ʪʨʘʚʤ ʫ ʬʫʪʙʦʣʽ ʻ ʨʦʟʪʷʛʥʝʥʥʷ ʧʽʜʢʦʣʽʥʥʦʛʦ 

ʩʫʭʦʞʠʣʣʷ, ʧʝʨʝʜʫʤʦʚʦʶ ʷʢʦʾ ʻ ʧʦʛʘʥʘ ʛʥʫʯʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ. ʊʦʤʫ 

ʪʨʝʥʝʨʘʤʠ ʧʽʜ ʯʘʩ ʨʦʟʤʠʥʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʧʨʘʚʠ ʥʘ 

ʛʥʫʯʢʽʩʪʴ, ʘʙʠ ʫʥʠʢʥʫʪʠ ʪʨʘʚʤ. ʆʜʥʘʢ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʜʫʤʢʫ 

[151], ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʧʨʘʚʠ ʥʘ ʛʥʫʯʢʽʩʪʴ ʧʝʨʝʜ ʪʨʝʥʫʚʘʥʥʷʤ, ʦʩʦʙʣʠʚʦ 

ʩʪʘʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʝ ʟʘʧʦʙʽʛʘʶʪʴ ʪʨʘʚʤʘʪʠʟʤʫ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʷʚʠ ʚʠʙʫʭʦʚʦʾ ʰʚʠʜʢʦʩʪʽ. ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʬʫʪʙʦʣʴʥʦʾ ʘʩʦʮʽʘʮʽʾ ʄʘʚʨʠʢʽʷ (ʄʌɸ), ʦʭʦʧʣʶʚʘʣʠ 

ʘʥʢʝʪʫʚʘʥʥʷʤ 26 ʬʫʪʙʦʣʴʥʠʭ ʪʨʝʥʝʨʽʚ. ɺʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʪʘ 

ʧʝʨʝʢʦʥʘʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʘʚ ʥʘ ʛʥʫʯʢʽʩʪʴ ʫ 88% ʪʨʝʥʝʨʽʚ, ʷʢʽ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʩʪʨʝʪʯʽʥʛ ʧʨʠʥʦʩʠʪʴ ʢʦʨʠʩʪʴ, 93% ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʪʘʢʽ ʚʧʨʘʚʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʦʙʽʛʪʠ ʨʦʟʪʷʛʥʝʥʥʶ ʧʽʜʢʦʣʽʥʥʠʭ ʩʫʭʦʞʠʣʴ. ɹʽʣʴʰʽʩʪʴ ʪʨʝʥʝʨʽʚ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʧʨʘʚʠ ʥʘ ʛʥʫʯʢʽʩʪʴ ʧʽʩʣʷ ʨʦʟʤʠʥʢʠ (81%) ʽ ʧʽʩʣʷ ʪʨʝʥʫʚʘʥʥʷ 

(93%). ʊʘʢʦʞ 76% ʪʨʝʥʝʨʽʚ ʨʘʜʠʣʠ ʮʽ ʚʧʨʘʚʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʩʣʷ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɹʽʣʴʰʽʩʪʴ ʪʨʝʥʝʨʽʚ (96%) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʘʪʠʯʥʠʡ ʩʪʨʝʪʯʽʥʛ. ɸʚʪʦʨʘʤʠ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʨʦʬʽʣʘʢʪʠʢʫ ʨʦʟʪʷʛʥʝʥʥʷ ʧʽʜʢʦʣʽʥʥʦʛʦ ʩʫʭʦʞʠʣʣʷ ʫ ʬʫʪʙʦʣʽʩʪʽʚ [151]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʧʦʧʫʣʷʨʥʦʶ ʻ ʩʠʩʪʝʤʘ 

ʪʨʝʥʫʚʘʥʴ ʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʪʘ ʩʪʫʧʝʥʝʤ ʩʫʧʨʦʪʠʚʫ, 

ʱʦ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ, ʩʠʣʠ, ʘʢʪʠʚʘʮʽʾ ʤôʷʟʽʚ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʾ ï Stick mobility. ʉʠʩʪʝʤʘ Stick Mobility ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 
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ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ ʪʘ ʧʦʢʨʘʱʠʪʠ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʠʡ ʟʚôʷʟʦʢ. ʋ ʩʠʩʪʝʤʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ stick - ʩʧʝʮʽʘʣʴʥʘ ʛʽʤʥʘʩʪʠʯʥʘ ʧʘʣʠʮʷ ʷʢ ʟʘʩʽʙ, ʱʦ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʜʽʘʧʘʟʦʥʫ ʨʫʭʽʚ, ʟʘʛʘʣʴʥʠʭ ʩʠʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʢʨʘʱʝʥʥʶ 

ʧʦʩʪʘʚʠ, ʨʦʟʚʠʪʢʫ ʟʜʘʪʥʦʩʪʽ ʟʙʝʨʽʛʘʪʠ ʩʪʽʡʢʫ ʨʽʚʥʦʚʘʛʫ ʪʘ ʚʽʜʯʫʪʪʷ ʧʦʣʦʞʝʥʥʷ 

ʪʽʣʘ ʫ ʧʨʦʩʪʦʨʽ. ʂʦʤʧʣʝʢʩʠ ʪʨʝʥʫʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʦʜʥʷ ʫ ʤʝʞʘʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʘʙʦ ʷʢ 

ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʦʟʜʦʨʦʚʯʦʛʦ ʟʘʥʷʪʪʷ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʻ ʘʢʨʝʜʠʪʦʚʘʥʦʶ 

ʅʘʮʽʦʥʘʣʴʥʦʶ ʘʢʘʜʝʤʽʻʶ ʩʧʦʨʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ (National academy of sports 

medicine, NASM), ʅʘʮʽʦʥʘʣʴʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʩʠʣʦʚʦʛʦ ʪʘ ʢʦʥʜʠʮʽʡʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ (National strength and conditioning association, NSCA), ɸʩʦʮʽʘʮʽʻʶ 

ʣʝʛʢʦʾ ʘʪʣʝʪʠʢʠ ʪʘ ʬʽʪʥʝʩʫ ɸʤʝʨʠʢʠ (Athletics and fitness association of 

America, AFAA), ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʣʝʜʞʦʤ ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ 

(National college of exercise professionals, NCEP), ʄʽʞʥʘʨʦʜʥʦʶ ʘʩʦʮʽʘʮʽʻʶ 

ʩʧʦʨʪʠʚʥʠʭ ʥʘʫʢ (International sports sciences association, ISSA), ɸʩʦʮʽʘʮʽʻʶ 

ʩʝʨʪʠʬʽʢʘʮʽʡ ʬʽʪʥʝʩ-ʣʽʜʝʨʽʚ ɸʣʴʙʝʨʪʠ (Alberta Fitness Leadership Certification 

Association, AFLCA, ʂʘʥʘʜʘ). 

ɯʥʰʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʢʦʣʠʩʴ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʣʽʢʫʚʘʣʴʥʽʡ 

ʬʽʟʠʯʥʽʡ ʢʫʣʴʪʫʨʽ, ʘ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʧʫʣʷʨʥʦʶ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʩʧʦʨʪʽ, - ʤʽʦʬʘʩʮʽʘʣʴʥʠʡ ʨʝʣʽʟ (ʄʌʈ) [194, 200]. ʎʝ ʩʠʩʪʝʤʘ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʤôʷʟʦʚʫ ʪʘ ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʣʽʚ, ʮʠʣʽʥʜʨʽʚ, ʦʜʠʥʘʨʥʠʭ ʘʙʦ ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʤôʷʯʽʚ. 

ɯʥʚʝʥʪʘʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʄʌʈ, ʨʽʟʥʠʪʴʩʷ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʜʽʘʤʝʪʨʘʤʠ, 

ʨʝʣʴʻʬʦʤ ʪʘ ʩʪʫʧʝʥʷʤʠ ʩʫʧʨʦʪʠʚʫ ʤʘʪʝʨʽʘʣʽʚ, ʽʟ ʷʢʠʭ ʚʦʥʠ ʚʠʢʦʥʘʥʽ. ʊʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ 

ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ; ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʘʥʥʶ ʧʨʦʧʨʽʦʮʝʧʮʽʾ [25, 43, 82, 

184]. 

ʅʘʫʢʦʚʮʷʤʠ [156] ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩ-ʪʨʝʥʽʥʛʫ - Mʌʈ, ʘ ʩʘʤʝ: ʚʧʨʘʚ ʟʽ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʮʠʣʽʥʜʨʘʤʠ. ɺʧʨʘʚʠ Mʌʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʧʽʜʛʦʪʦʚʯʽʡ ʪʘ 
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ʟʘʢʣʶʯʥʽʡ ʯʘʩʪʠʥʘʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ Mʌʈ, ʚ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʌʂ çɿʦʨʷè (ʤ. ʃʫʛʘʥʩʴʢ), ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ 

ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʜʦʩʷʛʥʝʥʥʶ ʚʠʩʦʢʠʭ ʩʧʦʨʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʥʫʘʣʴʥʠʭ ʪʝʭʥʽʢ Mʌʈ ʫ 

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʙʫʣʠ ʨʦʟʩʣʘʙʣʝʥʥʷ 

ʭʨʦʥʽʯʥʦ ʥʘʧʨʫʞʝʥʠʭ ʤôʷʟʽʚ; ʚʽʜʥʦʚʣʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʪʘ ʥʦʨʤʘʣʴʥʦʾ 

ʘʤʧʣʽʪʫʜʠ ʨʫʭʫ ʫ ʩʫʛʣʦʙʘʭ; ʧʦʣʽʧʰʝʥʥʷ ʝʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʟʦʚʦ-

ʟʚôʷʟʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʬʫʪʙʦʣʽʩʪʽʚ; ʦʧʪʠʤʽʟʘʮʽʷ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʣʽʤʬʦʜʠʥʘʤʽʢʠ ʥʘ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤʫ ʨʽʚʥʽ; ʦʧʪʠʤʽʟʘʮʽʷ 

ʟʘʛʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ; ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʡ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʬʫʪʙʦʣʽʩʪʽʚ ʧʽʩʣʷ ʥʘʜʤʽʨʥʠʭ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʪʨʘʚʤ; ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʧʨʽʦʨʝʮʝʧʮʽʾ ʪʘ ʥʝʡʨʦʤôʷʟʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ; ʦʧʪʠʤʽʟʘʮʽʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ. ɸʚʪʦʨʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʦʨʪʠʚʥʠʭ ʪʨʘʚʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʤ'ʷʟʦʚʦ-

ʟʚ'ʷʟʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʪʫʣʫʙʘ ʬʫʪʙʦʣʽʩʪʽʚ ï ʥʘ 11,11% [156]. 

ʆʪʞʝ, ʘʥʘʣiʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʦʩʚiʜ ʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʨʦʬʝʩʽʡʥʠʤʠ ʬʫʪʙʦʣʴʥʠʤʠ ʢʣʫʙʘʤʠ ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ 

ʩʴʦʛʦʜʥʽ ʟ ʤʝʪʦʶ ʧiʜʚʠʱʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣiʩʪʽʚ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʠʢ ʬʽʪʥʝʩ-ʪʨʝʥʽʥʛʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ 1 ʨʦʟʜʽʣʫ 

ʗʢ ʩʚʽʜʯʠʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʠʪʘʥʴ 

ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ, ʬʘʭʽʚʮʽ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ: ʰʚʠʜʢʦʩʪʽ, ʩʠʣʠ, 

ʚʠʪʨʠʚʘʣʦʩʪʽ, ʢʦʦʨʜʠʥʘʮʽʾ. ʆʜʥʘʢ ʚʘʛʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ.  
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ɿô̫ ʩʦʚʘʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 

ʪʝʭʥʽʯʥʠʭ ʽ ʪʘʢʪʠʯʥʠʭ ʜʽʡ. ɺʠʷʚʣʝʥʦ ʽ ʧʦʪʨʝʙʫ ʫ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʽʟ 

ʨʽʟʥʠʤ ʽʛʨʦʚʠʤ ʘʤʧʣʫʘ. 

ɺʠʦʢʨʝʤʣʝʥʦ ʢʦʣʦ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʪʨʝʥʝʨʠ ʟ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ: ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʝʨʦʙʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʠʣʦʶ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ, ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʠʣʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʚʠʪʨʠʚʘʣʽʩʪʶ, ʘ ʪʘʢʦʞ 

ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʠʣʦʶ ʽ ʰʚʠʜʢʽʩʥʠʤʠ ʷʢʦʩʪʷʤʠ ʩʧʨʠʥʪʝʨʩʴʢʦʛʦ ʙʽʛʫ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʪʨʘʚʤʘʪʠʟʤʫ ʪʦʱʦ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ. ɸʥʘʣʽʟ 

ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭʥʴʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʛʨʘʚʮʽʚ ʨʽʟʥʦʛʦ 

ʘʤʧʣʫʘ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʦʨʦʪʘʨʽʚ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʦʾ, ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʘʧʪʦʚʽ ʟʤʽʥʠ ʽʛʨʦʚʦʾ ʩʠʪʫʘʮʽʾ.  

 

 

ʄʘʪʝʨʽʘʣʠ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [12, 13, 14]. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʊɸ ʆʈɻɸʅɯɿɸʎɯʗ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ, ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ, ʧʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ, ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ.  

ɿʜʽʡʩʥʶʚʘʚʩʷ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 

ʱʦʜʦ ʧʠʪʘʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʪʘ ʾʾ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʩʪʦʨʦʥʘʤʠ ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʛʨʘʚʮʽʚ, ʟʦʢʨʝʤʘ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʽʛʨʦʚʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʦʩʥʦʚ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʠʪʘʥʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʡ ʟʤʘʛʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʘʢʪʠʚʥʦ ʚʠʚʯʘʣʦʩʷ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ 

ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʾʭʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʨʝʥʝʨʘʤʠ 

ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʊʦʤʫ ʟʥʘʯʥʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʡ 

ʜʦʩʣʽʜʞʝʥʥʷʤ, ʷʢʽ ʚʠʚʯʘʣʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʘʤʝ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ.   

ʅʘʰ ʽʥʪʝʨʝʩ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʽ ʥʘ ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʘʚʪʦʨʝʬʝʨʘʪʽʚ 

ʜʠʩʝʨʪʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʙʣʝʤʘʤ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʬʫʪʙʦʣʽ; ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʽ ʩʝʤʽʥʘʨʽʚ, ʥʘ ʷʢʠʭ 

ʚʠʩʚʽʪʣʶʚʘʣʠʩʷ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʥʦʚʽʪʥʽʭ ʟʘʩʦʙʽʚ, ʥʦʚʠʭ ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ 

ʫ ʨʽʟʥʠʭ ʧʝʨʽʦʜʘʭ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ.  
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ʅʝʘʙʠʷʢʘ ʫʚʘʛʘ ʙʫʣʘ ʧʨʠʜʽʣʝʥʘ ʡ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʫ ʧʽʜʛʦʪʦʚʢʠ 

ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ ʪʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ. 

ɸʜʞʝ, ʷʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʬʘʭʽʚʮʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʧʨʦʙʣʝʤʘʪʠʮʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ, ʷʢʽ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʚʦʨʦʪʘʨʷʤʠ ʫ ʢʦʤʘʥʜʽ 

[22, 46, 66, 93, 95, 96]. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʷ ʟʘʣʝʞʠʪʴ  ̔ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʫʩʽʻʶ ʢʦʤʘʥʜʦʶ [49, 

121, 126, 128].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʙʫʣʘ ʦʧʨʘʮʴʦʚʘʥʘ ʯʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʦʾ ʪʘ 

ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (300), ʩʧʠʩʦʢ 

ʥʘʡʤʝʥʫʚʘʥʴ (ʣʽʪʝʨʘʪʫʨʠ) ʥʘʣʽʯʫʻ 247 ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʜʞʝʨʝʣ.  

ɿʘʛʘʣʦʤ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʨʦʙʦʪʠ ʥʘʜ ʜʠʩʝʨʪʘʮʽʻʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʢʨʝʩʣʠʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʦʪʨʝʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʥʘ ʧʝʨʰʠʭ ʜʚʦʭ 

ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɼʦʢʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ.  

ɺʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ: ʈʝʛʣʘʤʝʥʪ 

ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʤʘʛʘʥʴ ʟ ʬʫʪʙʦʣʫ ʩʝʨʝʜ ʢʦʤʘʥʜ ʢʣʫʙʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ-

ʃʽʛʠ ʩʝʟʦʥʫ 2021/22; ʇʣʘʥ-ʢʘʣʝʥʜʘʨ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʤʘʛʘʥʴ ʟ ʬʫʪʙʦʣʫ ʩʝʨʝʜ 

ʢʦʤʘʥʜ ʢʣʫʙʽʚ ʧʨʝʤôʻʨ-ʣʽʛʠ ʩʝʟʦʥʫ 2021/22 ʪʘ 2022/2023; ʈʝʛʣʘʤʝʥʪ 

ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʤʘʛʘʥʴ ʟ ʬʫʪʙʦʣʫ ʩʝʨʝʜ ʢʦʤʘʥʜ ʢʣʫʙʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ-

ʃʽʛʠ ʩʝʟʦʥʫ 2022/23; ʇʣʘʥ-ʢʘʣʝʥʜʘʨ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʤʘʛʘʥʴ ʟ ʬʫʪʙʦʣʫ ʩʝʨʝʜ 

ʢʦʤʘʥʜ ʢʣʫʙʽʚ ʧʨʝʤô̒ ʨ-ʣʽʛʠ ʩʝʟʦʥʫ 2023-2024 ʪʦʱʦ [100, 101, 102, 104, 105].  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʮʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʪʨʘʜʠʮʽʡʥʠʡ 

ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʜʦʢʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʚ ʷʢ ʟʦʚʥʽʰʥʻ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʫ, ʤʽʩʮʷ ʩʪʚʦʨʝʥʥʷ, ʘʚʪʦʨʩʪʚʘ, ʦʬʽʮʽʡʥʦʛʦ 

ʩʪʘʪʫʩʫ ʪʘ ʢʦʥʪʝʢʩʪʫ ʧʦʷʚʠ ʜʦʢʫʤʝʥʪʽʚ), ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʻ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʟʤʽʩʪʫ, ʢʣʶʯʦʚʠʭ ʧʦʣʦʞʝʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ 

https://upl.ua/uploads/2407/DrWsfFFOYY0wREJ8dIMMtAqsEcSWuoAM.pdf
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ʚʠʤʦʛ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʟʤʘʛʘʥʴ). ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ 

ʮʽʣʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʪʙʦʣʫ ʚ ʋʢʨʘʾʥʽ, 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʫ ʨʝʛʣʘʤʝʥʪʘʭ ʨʽʟʥʠʭ ʩʝʟʦʥʽʚ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ 

ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʚʠʚʯʝʥʥʷ ʜʫʤʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʪʘ ʩʧʦʨʪʽ. 

ʈʘʥʞʫʚʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʘʙʦ 

ʟʥʠʞʝʥʥʷ, ʻ ʦʩʥʦʚʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ. ɽʢʩʧʝʨʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʥʞʫʚʘʥʥʷ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʢʦʥʢʨʝʪʥʝ ʷʚʠʱʝ [130, 131, 133]. 

ɺʽʜʙʽʨ ʝʢʩʧʝʨʪʽʚ ʧʝʨʝʜʙʘʯʘʚ ʚʨʘʭʫʚʘʥʥʷ: ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʦʩʚʽʪʠ, 

ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʦʙʽʟʥʘʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ; ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ. ʉʝʨʝʜ ʪʨʝʥʝʨʽʚ 

ʟ̔ ʬʫʪʙʦʣʫ ʥʘʤʠ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ 10 ʦʩʽʙ, ʩʪʘʞ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢʠʭ 

ʩʪʘʥʦʚʠʚ ʥʝ ʤʝʥʰʝ ʥʽʞ 5 ʨʦʢʽʚ ʽ ʟʘʛʘʣʦʤ ʩʷʛʘʚ ʚʽʜ 5 ʜʦ 27 ʨʦʢʽʚ. ʉʝʨʝʜ ʥʠʭ: 5 

ʝʢʩʧʝʨʪʽʚ ī ʪʨʝʥʝʨʠ ʢʘʪʝʛʦʨʽʾ ɸ ʪʘ ɸ- ʚʦʨʦʪʘʨʽ; 4 ʝʢʩʧʝʨʪʠ ï ʪʨʝʥʝʨʠ 

ʢʘʪʝʛʦʨʽʾ ɺ; 1 ʝʢʩʧʝʨʪ ï ʪʨʝʥʝʨ ʢʘʪʝʛʦʨʽʾ ʉ. 

ɸʥʢʝʪʘ ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ, ʷʢʘ ʙʫʣʘ ʥʘʤʠ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʘ 

(ɼʦʜʘʪʦʢ ɺ), ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʩʚʽʪʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ: ʯʘʩʪʦʪʫ ʟʜʽʡʩʥʝʥʥʷ 

ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʯʘʩʪʠʥʠ ʟʘʥʷʪʪʷ; ʢʦʤʧʦʥʝʥʪʠ ʬʽʪʥʝʩʫ, ʷʢʽ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʫʩʧʽʭʫ ʫ ʬʫʪʙʦʣʽ; ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘ 

ʟʘʥʷʪʪʷʭ. ɸʥʢʝʪʘ ʤʽʩʪʠʪʴ ʚʩʪʫʧʥʫ, ʜʝʤʦʛʨʘʬʽʯʥʫ (ʧʘʩʧʦʨʪʥʫ) ʪʘ ʦʩʥʦʚʥʫ 

ʯʘʩʪʠʥʠ ʪʘ ʧʝʨʝʜʙʘʯʘʣʘ ʷʢ ʟʘʢʨʠʪʽ, ʪʘʢ ʽ ʚʽʜʢʨʠʪʽ ʪʠʧʠ ʟʘʧʠʪʘʥʴ ʪʘ 

ʨʘʥʞʫʚʘʥʥʷ.  

ʆʮʽʥʢʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  
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( )1
12

22 -
=

nnm

S
W  ,                 (2.1) 

ʜʝ m ī ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ;  

n ī ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʘʥʴ;  

S ī ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʩʫʤ ʨʘʥʛʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʩʫʤʠ ʨʘʥʛʽʚ, 

ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  

S R Ri
i

n

ʩ=ä -
=

( )ʨ
1

2,           (2.2) 

ʜʝ R
n

Rʩ iʨ= ä
1

,  

R ri i j
j

m

=ä
=1

, 

ʜʝ ri j ī ʨʘʥʛ, ʧʨʦʩʪʘʚʣʝʥʠʡ j-ʤ ʢʘʥʜʠʜʘʪʦʤ ʚ ʝʢʩʧʝʨʪʠ i- ʤʫ ʧʦʢʘʟʥʠʢʫ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʘʣʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢ W ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 1 

(ʪʘʙʣ. 2.1). ʇʦʢʘʟʥʠʢ W, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 1, ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʧʽʚʧʘʜʽʥʥʷ ʜʫʤʦʢ 

ʝʢʩʧʝʨʪʽʚ. ʇʦʢʘʟʥʠʢ W, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 0, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʫ.  

ʊʘʙʣʠʮʷ 2.1 

ʐʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, W ʅʘʜʽʡʥʽʩʪʴ 

0,95-1,00 ʚʽʜʤʽʥʥʘ 

0,90-0,94 ʜʦʙʨʘ 

0,80-0,89 ʩʝʨʝʜʥʷ 

0,70-0,79 ʟʘʜʦʚʽʣʴʥʘ 

0,60-0,69 ʥʠʟʴʢʘ 

< 0,59 ʧʦʛʘʥʘ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʘʭʽʚʮʽʚ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʫ ʩʬʝʨʽ ʩʧʦʨʪʫ [1, 24, 36, 63, 111, 120, 130, 131]. 

ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʧʨʠʡʤʘʣʘʩʴ ʷʢ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʨʽʰʝʥʥʷ ʱʦʜʦ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 
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ʇʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ʇʝʜʘʛʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟʘ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ ʬʫʪʙʦʣʽʩʪʽʚ, ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʪʘ ʾʭʥʴʦʶ ʜʽʷʣʴʥʽʩʪʶ ʧʽʜ ʯʘʩ 

ʟʤʘʛʘʥʴ. ʅʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘ ʜʦʪʨʠʤʘʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʬʘʭʽʚʮʽʚ [110, 112, 131]. ʊʘʢ, ʧʝʜʘʛʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʚʦʨʦʪʘʨʽʚ, ʪʘʢ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʫ ʬʫʪʙʦʣʽ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʟ̔ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ 

ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ, ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ɿʘ ʩʚʦʻʶ ʪʠʧʦʣʦʛʽʻʶ ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʦ: 

 - ʟʘ ʦʙʩʷʛʦʤ: ʪʝʤʘʪʠʯʥʝ, ʦʩʢʽʣʴʢʠ ʬʽʢʩʫʚʘʣʠʩʷ ʜʽʾ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ;  

- ʟʘ ʧʨʦʛʨʘʤʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʦʩʥʦʚʥʝ, ʦʩʢʽʣʴʢʠ ʬʽʢʩʫʚʘʚʩʷ ʧʝʨʝʣʽʢ 

ʧʦʙʘʯʝʥʠʭ ʜʽʡ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ;  

 - ʟʘ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʶ: ʚʽʜʢʨʠʪʝ, ʦʩʢʽʣʴʢʠ ʪʨʝʥʝʨ ʪʘ ʬʫʪʙʦʣʽʩʪʠ ʙʫʣʠ 

ʟʘʟʜʘʣʝʛʽʜʴ ʧʦʧʝʨʝʜʞʝʥʽ ʧʨʦ ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ;  

- ʟʘ ʩʪʠʣʝʤ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʙʦʢʫ, ʦʩʢʽʣʴʢʠ ʘʚʪʦʨ ʙʫʚ ʩʚʽʜʢʦʤ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ;  

- ʟʘ ʪʨʠʚʘʣʽʩʪʶ: ʙʝʟʧʝʨʝʨʚʥʝ, ʦʩʢʽʣʴʢʠ ʬʽʢʩʫʚʘʣʠʩʷ ʜʽʾ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʟʘʥʷʪʪʷ. 

ʂʨʽʤ ʪʦʛʦ, ʬʘʭʽʚʮʽ ʫ ʬʫʪʙʦʣʽ, ʟʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʠʬʨʦʚʦʾ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʾ çWearable 

technologyè POLAR TEAM PRO [17]. ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʟôʷʩʫʚʘʪʠ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʛʨʘʚʮʽʚ ʢʦʤʘʥʜʥʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ ï ʮʝ ʧʝʨʝʥʦʩʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʧʦʨʪʩʤʝʥʽʚ ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʦʪʦʯʥʠʤ GPS-ʜʘʪʯʠʢʘʤ (ʨʠʩ. 2.1) [181]. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ 

ʧʨʦʩʪʦʪʘ ʽ ʜʠʩʪʘʥʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʣʝʛʢʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʪʘʢ ʽ ʛʨʫʧʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʨʪʩʤʝʥʽʚ [148, 

164, 176, 205, 213].  
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ʈʠʩ. 2.1. ʉʠʩʪʝʤʘ POLAR TEAM PRO 

ɼʘʥʽ ʧʨʦ ʨʫʭ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʙʦʪʽ ʽʥʝʨʮʽʡʥʦʛʦ ʜʘʪʯʠʢʘ, ʘ ʩʝʨʮʝʚʠʡ ʨʠʪʤ 

ʚʽʜʩʪʝʞʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʛʦ ʤʦʜʫʣʷ [188, 211]. ʅʘʫʢʦʚʮʽ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʏʉʉ 

ʬʫʪʙʦʣʽʩʪʽʚ ʫ ʩʧʦʢʦʾ, ʱʦʙ ʦʪʨʠʤʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [161, 198, 230, 240]. 

ʊʦʤʫ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʽʟ ʬʫʪʙʦʣʫ, ʷʢʽ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ POLAR TEAM, ʙʫʣʦ ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʪʘ ʚʨʘʭʦʚʘʥʦ ʧʽʜ ʯʘʩ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʊʘʢ, ʟôʷʩʦʚʘʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʟʦʢʨʝʤʘ, ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʚʦʨʦʪʘʨʽʚ: ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ, ʧʨʦʡʜʝʥʫ ʜʠʩʪʘʥʮʽʶ, 

ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ, ʩʪʘʪʫʩ ʚʽʜʥʦʚʣʝʥʥʷ. ʆʪʨʠʤʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʫʟʘʛʘʣʴʥʶʚʘʣʘʩʷ ʪʘ ʪʨʝʥʝʨʩʴʢʠʡ ʩʢʣʘʜ ʙʫʚ ʧʦʽʥʬʦʨʤʦʚʘʥʠʡ ʧʨʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʛʨʘʚʮʷ ʢʦʤʘʥʜʠ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʜʽʡʩʥʶʚʘʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʘʭʽʚʮʽʚ [24, 58, 63, 131, 137, 146, 

177, 216, 229].  

ɿʘʛʘʣʦʤ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʠ: 

- ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ (ʡʦʛʦ ʟʤʽʩʪ ʪʘ ʩʪʨʫʢʪʫʨʘ); 

- ʟʤʽʩʪ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ (ʩʧʝʮʽʘʣʴʥʦʾ) ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 
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- ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. 

ʄʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. 

ʆʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ. ʅʘʤʠ ʚʠʟʥʘʯʘʣʠʩʷ 

ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʦ ʫʯʘʩʪʴ 34 ʬʫʪʙʦʣʽʩʪʘ ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ-

ʃʽʛʠ, ʩʝʨʝʜ ʷʢʠʭ: 11 ʚʦʨʦʪʘʨʽʚ ʽ 23 ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʷ. 

ʊʘʢ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦ ʦʮʽʥʶʚʘʥʥʷ 23 

ʧʦʢʘʟʥʠʢʽʚ: ʚʽʢ, ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ ʪʽʣʘ; ʦʙʚʦʜʠ ï ʟʘʧôʷʩʪʷ, ʧʝʨʝʜʧʣʽʯʯʷ, 

ʧʣʝʯʘ ʫ ʩʧʦʢʦʶ ʪʘ ʥʘʧʨʫʞʝʥʥʽ, ʰʠʾ, ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʪʘʣʽʾ, ʩʪʝʛʦʥ, ʩʪʝʛʥʘ, 

ʛʦʤʽʣʢʠ; ʰʢʽʨʥʦ-ʞʠʨʦʚʽ ʩʢʣʘʜʢʠ ï ʛʨʫʜʥʘ, ʧʽʜʚʟʜʦʰʥʘ, ʧʨʷʤʠʭ ʤôʷʟʽʚ ʧʨʝʩʫ, 

ʢʦʩʠʭ ʤôʷʟʽʚ ʧʨʝʩʫ, ʙʽʮʝʧʩʫ, ʩʪʝʛʥʦ-ʢʚʘʜʨʽʮʝʧʩʫ, ʛʦʤʽʣʢʠ, ʧʽʜ ʣʦʧʘʪʢʦʶ, 

ʪʨʠʮʝʧʩʫ, ʧʦʧʝʨʝʢʫ. ʂʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ 

3 ʧʦʢʘʟʥʠʢʘʤʠ: ʞʠʨʦʚʽ ʢʦʤʧʦʥʝʥʪʠ (%, ʢʛ) ʪʘ ʙʝʟʞʠʨʦʚʘ ʤʘʩʘ ʪʽʣʘ (ʢʛ). 

ʇʠʩʴʤʦʚʘ ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʫ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʋʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʤʝʜʠʯʥʘ ʚʘʛʘ ʪʘ ʨʦʩʪʦʤʽʨ), ʤʝʪʘʣʝʚʦʾ 

ʩʘʥʪʠʤʝʪʨʦʚʦʾ ʩʪʨʽʯʢʠ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʣʽʧʝʨʫ.  

ʈʦʟʨʦʙʣʝʥʦ ʜʚʦʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ ʩʢʣʘʜʫ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ. ʊʘʢʦʞ ʟ ʤʝʪʦʶ 

ʟʜʽʡʩʥʝʥʥʷ ʱʦʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʪʙʦʣʽʩʪʽʚ 

ʽʥʬʦʨʤʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ Polar Team Pro ʬʘʭʽʚʮʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʦʧʦʚʥʶʚʘʪʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚʦʨʦʪʘʨʽʚ. 

ɿʜʽʡʩʥʶʶʪʴ ʮʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ (ʂɽʂ).  

ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ (ʂɽʂ) ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺʽʥ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ ʦʨʛʘʥʽʟʤʦʤ [107]. ɺ ʥʦʨʤʽ ʫ ʯʦʣʦʚʽʢʽʚ ʟʥʘʯʝʥʥʷ ʂɽʂ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2400 ʜʦ 3200 ʫ.ʦ. ɿʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʂɽʂ ʚʢʘʟʫʻ ʥʘ 

ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʙʦʪʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʅʦʨʤʘʣʴʥʽ ʪʘ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ 

ʂɽʂ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʮʝʩʠ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʩʧʦʨʪʩʤʝʥʘ, 

ʦʩʢʽʣʴʢʠ ʻ ʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘ ʤʘʶʪʴ ʪʽʩʥʽ ʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʝʨʮʷ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʨʽʟʥʠʭ 

ʨʽʚʥʽʚ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ [185]. ʊʦʤʫ ʥʘʤʠ ʪʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʫ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʬʫʪʙʦʣʫ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ (ɸʊ) ʽ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ) ʧʽʩʣʷ 5-ʭʚʠʣʠʥʥʦʛʦ ʩʧʦʢʦʶ ʚ ʧʦʣʦʞʝʥʥʽ ʩʠʜʷʯʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

ʂɽʂ = (ɸʊʩ ï ɸʊʜ)ʭʏʉʉ,           (2.3) 

ʜʝ: ɸʊʩ ī ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; 

ɸʊʜ ī ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ; 

ʏʉʉ ī ʯʘʩʪʦʪʘ ʧʫʣʴʩʫ ʟʘ 1 ʭʚ ʫ ʩʧʦʢʦʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʬʘʭʽʚʮʽʚ [64, 80, 81, 84].  

ʇʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ.  

ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ. ʇʨʠ ʪʝʩʪʫʚʘʥʥʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʥʩʦʤʦʪʦʨʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʠʥʠ 

çɼʽʘʛʥʦʩʪʠʢʘè [5]. ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ (ʘ ʩʘʤʝ: ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ 

ʟ ʜʚʦʭ ʩʠʛʥʘʣʽʚ ï ʧʦʷʚʘ ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ) ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʫ ʜʝʩʷʪʠ ʩʧʨʦʙʘʭ. ʈʝʟʫʣʴʪʘʪ ʬʽʢʩʫʚʘʚʩʷ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʦʜʥʽʻʾ ʤʽʣʽʩʝʢʫʥʜʠ. ʇʝʨʝʜ ʟʘʣʽʢʦʚʠʤʠ ʩʧʨʦʙʘʤʠ ʩʧʦʨʪʩʤʝʥʠ ʚʠʢʦʥʫʚʘʣʠ ʪʨʠ 

ʦʟʥʘʡʦʤʯʽ ʩʧʨʦʙʠ.  

ʆʮʽʥʶʚʘʥʥʷ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ 

ʟʛʽʜʥʦ ʟ ʧʨʦʪʦʢʦʣʦʤ Bosco Ergo Jump (ʨʠʩ. 2.2). ɼʣʷ ʦʮʽʥʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʩʫʯʘʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ çWhat's My Vertical?è ̔ʟ ʬʫʥʢʮʽʻʶ ʚʽʜʝʦʘʥʘʣʽʟʫ, 
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ʱʦ ʜʦʩʪʫʧʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʽ IOS ʧʨʠʩʪʨʦʾʚ ʬʽʨʤʠ Apple. ʆʜʠʥʘʜʮʷʪʴ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʢʦʥʘʣʠ ʧʦ ʪʨʠ ʩʧʨʦʙʠ. ʌʽʢʩʫʚʘʚʩʷ ʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʈʠʩ. 2.2. ʇʨʠʢʣʘʜ ʚʠʢʦʥʘʥʥʷ ʬʫʪʙʦʣʽʩʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ  

 

ɺʦʨʦʪʘʨ ʧʝʨʝʜ ʪʝʩʪʫʚʘʥʥʷʤ ʨʦʙʠʚ ʨʦʟʤʠʥʢʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʨʘʚʤʘʤ. 

ʅʘʜʘʣʽ ʩʧʦʨʪʩʤʝʥ ʚʠʢʦʥʫʚʘʚ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ, ʥʘʤʘʛʘʶʯʠʩʴ ʩʪʨʠʙʥʫʪʠ 

ʷʢʦʤʦʛʘ ʚʠʱʝ. ɺʠʤʽʨʶʚʘʣʘʩʷ ʚʠʩʦʪʘ ʩʪʨʠʙʢʘ. ɺʠʙʫʭʦʚʘ ʩʠʣʘ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ 

ʨʽʟʥʠʮʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʘ ʧʦʯʘʪʢʦʚʦʶ ʚʠʩʦʪʦʶ ʩʪʨʠʙʢʘ.  

ʆʮʽʥʶʚʘʥʥʷ ʛʥʫʯʢʦʩʪʽ, ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ. ɿʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ SEBT (Star excursion balance test), ʷʢʠʡ ʻ ʜʠʥʘʤʽʯʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ, ʱʦ ʚʠʤʘʛʘʻ ʩʠʣʠ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʧʨʦʧʨʽʦʮʝʧʮʽʾ [209, 231, 

243]. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʩʧʝʮʽʘʣʴʥʝ ʧʦʣʦʪʥʦ. 

ʃʽʥʽʾ ʥʘ ʧʦʣʦʪʥʽ ʜʣʷ ʪʝʩʪʫ SEBT ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ:  

¶  ʚʦʥʠ ʚʠʭʦʜʷʪʴ ʟ̔ ʮʝʥʪʨʘʣʴʥʦʾ ʪʦʯʢʠ (ʦʩʥʦʚʠ) ʽ ʩʧʨʷʤʦʚʘʥʽ ʚ ʨʽʟʥʽ 

ʥʘʧʨʷʤʢʠ, ʫʪʚʦʨʶʶʯʠ ʬʦʨʤʫ ʟʽʨʢʠ; 

¶  ʢʦʞʥʘ ʣʽʥʽʷ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ 45Á ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʙʘʣʘʥʩ ʫ ʚʦʩʴʤʠ ʥʘʧʨʷʤʢʘʭ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʚʩʝʙʽʯʥʫ ʦʮʽʥʢʫ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ. ʉʧʦʨʪʩʤʝʥ, ʩʪʦʷʯʠ ʥʘ 

ʦʜʥʽʡ ʥʦʟʽ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʰʫ ʥʦʛʫ, ʱʦʙ ʚʠʪʷʛʥʫʪʠʩʴ ʷʢʦʤʦʛʘ ʜʘʣʽ ʫ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʘ ʩʭʝʤʦʶ ʪʝʩʪʫ SEBT ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘ 
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ʚʦʩʴʤʠ ʪʘʢʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: 1 ï ʧʝʨʝʜʥʽʡ, 2 ï ʧʝʨʝʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 3 ï 

ʤʝʜʽʘʣʴʥʠʡ, 4 ï ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 5 ï ʟʘʜʥʽʡ, 6 ï ʟʘʜʥʴʦʙʦʢʦʚʠʡ, 7 ï 

ʙʦʢʦʚʠʡ ʣʘʪʝʨʘʣʴʥʠʡ, 8 ï ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʦʙʘʯʝʥʦʛʦ ʷʢ ʧʨʘʚʦʶ, ʪʘʢ ʽ 

ʣʽʚʦʶ ʥʦʛʦʶ (ʨʠʩ. 2.3).  

  

                            
 

 

ʈʠʩ. 2.3. ʇʨʠʢʣʘʜ ʚʠʤʽʨʶʚʘʥʴ ʩʧʦʨʪʩʤʝʥʘ ʫ ʚʠʧʨʦʙʫʚʘʥʥʽ SEBT 

 

ʆʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ - FMS ʪʝʩʪ (Functional Movement 

Screening). ɼʦ ʢʦʤʧʣʝʢʩʫ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʜʚʘʥʘʜʮʷʪʴ 

ʪʝʩʪʽʚ: 1 ï ʧʨʠʩʽʜʘʥʥʷ; 2 ʧ(ʣ) ï ʧʝʨʝʩʪʫʧʘʥʥʷ ʯʝʨʝʟ ʙʘʨôʻʨ; 3 ʧ(ʣ) ï ʚʠʧʘʜ ʧ(ʣ); 

4 ʧ(ʣ) ï ʨʫʭʣʠʚʽʩʪʴ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ; 5 ʧ(ʣ) ï ʧʽʜʡʦʤ ʧʨʷʤʦʾ ʥʦʛʠ; 6 

ï ʨʦʟʛʠʥʘʥʥʷ ʪʘ ʟʛʠʥʘʥʥʷ ʨʫʢ ʚ ʫʧʦʨʽ ʣʝʞʘʯʠ; 7 ʧ(ʣ) ï ʨʦʪʘʮʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. 

ʊʝʩʪʠ 2, 3, 4, 5 ʽ 7 ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ (ʜʣʷ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʩʪʦʨʽʥ).  

ʊʘʢ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ 1 ʪʝʩʪʫ ʧʨʠʩʽʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʙʦʜʽʙʘʨ ʘʙʦ 

ʜʝʨʝʚôʷʥʫ ʧʘʣʢʫ. ɿ ɺ.ʧ. ʩʪʦʷʯʠ, ʥʦʛʠ ʥʘʨʽʟʥʦ ʙʦʜʽʙʘʨ ʫʪʨʠʤʫʻʪʴʩʷ ʜʚʦʤʘ 

ʨʫʢʘʤʠ, ʨʫʢʠ ʥʘʜ ʛʦʣʦʚʦʶ. ʉʧʦʨʪʩʤʝʥ ʧʦʚʽʣʴʥʦ ʧʨʠʩʽʜʘʻ, ʟʛʠʥʘʶʯʠ ʢʦʣʽʥʘ, 

ʟʙʝʨʽʛʘʶʯʠ ʩʧʠʥʫ ʧʨʷʤʦʶ ʪʘ ʛʦʣʦʚʫ ʧʽʜʥʷʪʦʶ. ʅʦʛʠ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʥʘ 

ʧʽʜʣʦʟʽ, ʘ ʢʦʣʽʥʘ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʧʘʣʴʮʽ ʥʽʛ. ʉʧʦʨʪʩʤʝʥ ʧʨʠʩʽʜʘʻ, ʧʦʢʠ ʩʪʝʛʥʘ 

ʥʝ ʙʫʜʫʪʴ ʧʘʨʘʣʝʣʴʥʽ ʧʽʜʣʦʟʽ (ʘʙʦ ʥʠʞʯʝ, ʷʢʱʦ ʤʦʞʣʠʚʦ). ʋ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʚʽʥ ʟʘʪʨʠʤʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ, ʟʙʝʨʽʛʘʶʯʠ ʨʽʚʥʦʚʘʛʫ (ʨʠʩ. 2.4). 
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ʈʠʩ. 2.4. ɺʠʢʦʥʘʥʥʷ ʧʨʠʩʽʜʘʥʥʷ ʫ ʢʦʤʧʣʝʢʩʽ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʫʚʘʥʥʷ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ 2 ʪʝʩʪʫ ʧʝʨʝʩʪʫʧʘʥʥʷ ʯʝʨʝʟ ʙʘʨôʻʨ ʧʦʪʨʽʙʥʘ ʧʣʘʥʢʘ 

ʚʠʩʦʪʦʶ ʧʨʠʙʣʠʟʥʦ ʜʦ ʢʦʣʽʥʘ (ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʪʘʥʛʫ ʘʙʦ 

ʜʝʨʝʚô̫ ʥʠʡ ʙʨʫʩ). ʉʧʦʨʪʩʤʝʥ ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʧʨʷʤʦ, ʥʦʛʠ ʥʘʨʽʟʥʦ, ʦʙʣʠʯʯʷʤ 

ʜʦ ʧʣʘʥʢʠ. ʇʽʜʥʽʤʘʶʯʠ ʦʜʥʫ ʥʦʛʫ, ʟʛʠʥʘʶʯʠ ʢʦʣʽʥʦ, ʧʝʨʝʩʪʫʧʘʻ ʯʝʨʝʟ ʧʣʘʥʢʫ, 

ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʾʾ. ʆʧʦʨʥʘ ʥʦʛʘ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʤʽʩʮʽ, ʘ ʪʫʣʫʙ ʤʘʻ 

ʟʘʣʠʰʘʪʠʩʷ ʥʝʨʫʭʦʤʠʤ (ʥʝ ʥʘʭʠʣʷʻʪʴʩʷ ʚʧʝʨʝʜ ʘʙʦ ʥʘʟʘʜ). ʋ ʚʝʨʭʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʩʣʽʜ ʟʘʪʨʠʤʘʪʠʩʷ ʥʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ, ʟʙʝʨʽʛʘʶʯʠ ʨʽʚʥʦʚʘʛʫ, ʪʘ 

ʦʙʝʨʝʞʥʦ ʦʧʫʩʪʠʪʠ ʧʽʜʥʷʪʫ ʥʦʛʫ ʪʘ ʧʦʚʝʨʥʫʪʠʩʴ ʫ ɺ.ʧ. (ʨʠʩ. 2.5).  

 

ʈʠʩ. 2.5. ɺʠʢʦʥʘʥʥʷ ʧʽʜʥʷʪʪʷ ʥʦʛʠ ʜʣʷ ʧʝʨʝʩʪʫʧʘʥʥʷ ʫ ʢʦʤʧʣʝʢʩʽ 

ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʫʚʘʥʥʷ 
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ʊʝʩʪ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʯʝʨʛʦʚʦ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʥʦʛʘʤʠ ʫ ʪʨʴʦʭ ʩʧʨʦʙʘʭ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ (3 ʪʝʩʪ), ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʜʽʘʧʘʟʦʥʫ ʨʫʭʽʚ ʫ ʢʫʣʴʰʦʚʠʭ ʪʘ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʠʭ ʩʫʛʣʦʙʘʭ ʩʧʦʨʪʩʤʝʥ 

ʚʠʢʦʥʫʻ ʚʠʧʘʜ ʚʧʝʨʝʜ (ʨʠʩ. 2.6).  

 

   

ʈʠʩ. 2.6. ɺʠʢʦʥʘʥʥʷ ʚʠʧʘʜʫ ʚʧʝʨʝʜ ʫ ʢʦʤʧʣʝʢʩʽ ʚʠʧʨʦʙʫʚʘʥʴ FMS 

ʪʝʩʪʫʚʘʥʥʷ 

 

ʉʧʦʨʪʩʤʝʥ ʟʜʽʡʩʥʶʻ ʢʨʦʢ ʚʧʝʨʝʜ ʦʜʥʽʻʶ ʥʦʛʦʶ, ʟʛʠʥʘʶʯʠ ʢʦʣʽʥʦ ʜʦ 90 

ʛʨʘʜʫʩʽʚ. ɼʨʫʛʘ ʥʦʛʘ ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʧʦʟʘʜʫ. ʂʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ʥʦʛʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʧʝʨʝʜʫ, ʥʝ ʧʦʚʠʥʝʥ ʚʠʭʦʜʠʪʠ ʟʘ ʧʘʣʴʮʽ ʥʽʛ. ʋ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʩʣʽʜ ʟʘʪʨʠʤʘʪʠʩʴ ʥʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ, ʟʙʝʨʽʛʘʶʯʠ ʨʽʚʥʦʚʘʛʫ ʪʘ ʧʨʷʤʝ 

ʧʦʣʦʞʝʥʥʷ ʪʫʣʫʙʘ, ʧʦʚʝʨʥʫʪʠʩʴ ʫ ɺ.ʧ. ï ʩʪʦʷʯʠ. ʊʝʩʪ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʯʝʨʛʦʚʦ 

ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʥʦʛʘʤʠ ʫ ʪʨʴʦʭ ʩʧʨʦʙʘʭ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʥʪʠʤʝʪʨʦʚʘ ʩʪʨʽʯʢʘ (4 ʪʝʩʪ). ɿ ɺ.ʧ. ʩʪʦʷʯʠ, ʥʦʛʠ ʥʘʨʽʟʥʦ 

ʩʧʦʨʪʩʤʝʥ ʧʽʜʥʽʤʘʻ ʦʜʥʫ ʨʫʢʫ ʥʘʜ ʛʦʣʦʚʦʶ, ʟʽʛʥʫʚʰʠ ʾʾ ʚ ʣʽʢʪʽ. ɯʥʰʘ ʨʫʢʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʧʫʱʝʥʘ ʚʟʜʦʚʞ ʪʽʣʘ, ʟʽʛʥʫʪʘ ʚ ʣʽʢʪʽ ʟʘ ʩʧʠʥʦʶ. ʇʦʪʨʽʙʥʦ 

ʥʘʤʘʛʘʪʠʩʷ ʜʦʪʷʛʥʫʪʠʩʷ ʜʦ ʧʘʣʴʮʽʚ ʨʫʢʠ, ʷʢʘ ʚʛʦʨʽ. ʉʧʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʷʤʦʶ, ʘ ʛʦʣʦʚʘ ʧʽʜʥʷʪʦʶ (ʨʠʩ. 2.7). ʊʝʩʪ ʚʠʢʦʥʫʻʪʴʩʷ ʜʚʦʤʘ ʨʫʢʘʤʠ 

ʧʦʯʝʨʛʦʚʦ ʫ ʪʨʴʦʭ ʩʧʨʦʙʘʭ.  
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ʈʠʩ. 2.7. ʆʮʽʥʶʚʘʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ ʫ ʢʦʤʧʣʝʢʩʽ 

ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʫʚʘʥʥʷ 

 

ɺʠʢʦʥʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʩʪʫ ʧʽʜʡʦʤ ʧʨʷʤʦʾ ʥʦʛʠ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʩʠʣʫ ʪʘ 

ʛʥʫʯʢʽʩʪʴ ʤô̫ ʟʽʚ ʩʪʝʛʥʘ (5 ʪʝʩʪ). ɺ.ʧ. ʣʝʞʘʯʠ ʥʘ ʩʧʠʥʽ, ʥʦʛʠ ʚʠʧʨʷʤʣʝʥʽ, ʨʫʢʠ 

ʚʟʜʦʚʞ ʪʽʣʘ. ʉʧʦʨʪʩʤʝʥ ʧʦʚʽʣʴʥʦ ʧʽʜʽʡʤʘʻ ʦʜʥʫ ʥʦʛʫ, ʪʨʠʤʘʶʯʠ ʾʾ ʧʨʷʤʦʶ, ʜʦ 

ʢʫʪʘ 45 ʛʨʘʜʫʩʽʚ. ʂʦʣʽʥʦ ʥʝ ʟʛʠʥʘʻʪʴʩʷ, ʽʥʰʘ ʥʦʛʘ ʥʝ ʧʽʜʽʡʤʘʻʪʴʩʷ. ʋ 

ʚʝʨʭʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʩʣʽʜ ʟʘʪʨʠʤʘʪʠʩʷ ʥʘ ʢʽʣʴʢʘ ʩʝʢʫʥʜ, ʟʙʝʨʽʛʘʶʯʠ 

ʨʽʚʥʦʚʘʛʫ, ʩʧʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʧʽʜʣʦʟʽ. ʊʝʩʪ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʯʝʨʛʦʚʦ ʧʨʘʚʦʶ 

ʪʘ ʣʽʚʦʶ ʥʦʛʘʤʠ ʫ ʪʨʴʦʭ ʩʧʨʦʙʘʭ (ʨʠʩ. 2.8 ɸ). 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ ʟʛʠʥʘʥʥʷ ʪʘ ʨʦʟʛʠʥʘʥʥʷ ʨʫʢ ʚ ʫʧʦʨʽ ʣʝʞʘʯʠ (6 ʪʝʩʪ) 

ʩʧʦʨʪʩʤʝʥ ʚʠʢʦʥʫʻ ʫʧʦʨ, ʣʝʞʘʯʠ ʥʘ ʧʽʜʣʦʟʽ, ʨʫʢʠ ʚʠʧʨʷʤʣʝʥʽ ʡ ʨʦʟʚʝʜʝʥʽ ʥʘ 

ʰʠʨʠʥʫ ʧʣʝʯʝʡ ʢʠʩʪʷʤʠ ʪʘ ʟʤʽʱʝʥʽ ʚʧʝʨʝʜ ʥʘ ʨʽʚʥʽ ʟ ʧʽʜʙʦʨʽʜʜʷʤ. ʇʘʣʴʮʽ ʥʽʛ 

ï ʥʘ ʧʽʜʣʦʟʽ. ʊʫʣʫʙ ʽ ʥʦʛʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ ʣʽʥʽʾ, ʥʝ ʧʨʦʛʠʥʘʪʠ 

ʩʧʠʥʫ ʫ ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ. ʉʧʦʨʪʩʤʝʥ ʟʜʽʡʩʥʶʻ ʟʛʠʥʘʥʥʷ ʪʘ 

ʨʦʟʛʠʥʘʥʥʷ ʨʫʢ ʟ̔ ʧʦʚʥʦʶ ʘʤʧʣʽʪʫʜʦʶ (ʜʠʚ. ʨʠʩ. 2.8 ɺ). ʊʝʩʪ ʚʠʢʦʥʫʻʪʴʩʷ ʫ 

ʪʨʴʦʭ ʩʧʨʦʙʘʭ. 
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ɸ     ɺ   

ʈʠʩ. 2.8. ɺʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʫ FMS ʪʝʩʪʫʚʘʥʥ ̔

 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʽʣʘ (7 ʪʝʩʪ) ʧʽʜ ʯʘʩ ʨʦʪʘʮʽʡʥʠʭ ʨʫʭʽʚ ʜʣʷ 

ʢʦʤʬʦʨʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʠʣʠʤʦʢ. ʉʧʦʨʪʩʤʝʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɺ.ʧ. ʫʧʦʨ 

ʩʪʦʷʯʠ ʥʘ ʢʦʣʽʥʘʭ ʪʘ ʦʜʥʦʯʘʩʥʦ ʚʠʧʨʷʤʣʷʻ ʧʨʘʚʫ ʨʫʢʫ ʪʘ ʥʦʛʫ. ʊʽʣʦ ʫʪʚʦʨʶʻ 

ʧʨʷʤʫ ʣʽʥʽʶ, ʩʧʠʥʘ ʧʨʷʤʘ, ʧʦʛʣʷʜ ʚʧʝʨʝʜ (ʨʠʩ. 2.9). ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʨʦʛʠʥʘʥʥʷ ʩʧʠʥʠ ʫ ʧʦʧʝʨʝʢʦʚʦʤʫ ʚʽʜʜʽʣʽ ʭʨʝʙʪʘ. ʉʣʽʜ ʟʘʪʨʠʤʘʪʠʩʷ ʥʘ ʢʽʣʴʢʘ 

ʩʝʢʫʥʜ, ʘ ʧʦʪʽʤ ʧʦʚʝʨʥʫʪʠʩʴ ʫ ɺ.ʧ. ʆʜʥʘ ʩʪʦʨʦʥʘ ʪʝʩʪʫʻʪʴʩʷ ʪʨʠ ʨʘʟʠ. ʅʘʜʘʣʽ 

ʧʦʚʪʦʨʶʻʪʴʩʷ ʪʝʩʪ ʥʘ ʽʥʰʫ ʩʪʦʨʦʥʫ.  

 

  

ʈʠʩ. 2.9. ɺʠʢʦʥʘʥʥʷ ʚʠʧʘʜʫ ʚʧʝʨʝʜ ʫ ʢʦʤʧʣʝʢʩʽ ʚʠʧʨʦʙʫʚʘʥʴ FMS 

ʪʝʩʪʫʚʘʥʥʷ 



 74 

ʂʦʞʝʥ ʪʝʩʪ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 3 ʙʘʣʽʚ, ʜʝ: 

¶ 0 ð ʙʽʣʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ; 

¶ 1 ð ʥʝʚʜʘʣʝ ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʛʘʣʦʤ; 

¶ 2 ð ʟʘʜʦʚʽʣʴʥʝ ʚʠʢʦʥʘʥʥʷ; 

¶ 3 ð ʽʜʝʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ. 

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ.  

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʣʷʛʘʚ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʪʘʢʠʭ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ, ʷʢ: ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʟ̔ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick mobility; 

ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ ï ʤʽʦʬʘʩʮʽʘʣʴʥʠʡ 

ʨʝʣʽʟ (ʄʌʈ); ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ̔ miniband (ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʛʨʫʧʘʤʠ ʤôʷʟʽʚ); ʚʧʨʘʚ ʟ̔ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ ʚʽʣʴʥʠʤʠ 

ʚʘʛʘʤʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ 

ʫ ʟʘʛʘʣʴʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ 

ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ. ʊʘʢʦʞ ʚʦʨʦʪʘʨʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʘʛʘʣʴʥʠʭ ʪʨʝʥʫʚʘʥʥʷʭ ʟ̔ 

ʫʩʽʻʶ ʢʦʤʘʥʜʦʶ (ʩʧʽʣʴʥʦ ʟ ʬʫʪʙʦʣʽʩʪʘʤʠ ʽʥʰʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ) ʪʘ ʟʘʥʷʪʪʷʭ 

ʟ̔ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʦʨʦʪʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ.  

ɸʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʟ ʧʨʽʦʨʠʪʝʪʦʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʨʦʟʨʘʭʦʚʘʥʘ 

ʥʘ 4 ʤʽʢʨʦʮʠʢʣʠ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʙʦʨʽʚ ʟʛʽʜʥʦ 

ʟ ʢʘʣʝʥʜʘʨʝʤ, ʪʘ ʧʝʨʝʜʙʘʯʘʣʘ ʜʚʦʝʪʘʧʥʫ ʩʠʩʪʝʤʫ ʽʥʪʝʛʨʘʮʽʾ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʄʝʪʦʜʠʢʘ ʩʢʣʘʜʘʣʘʩ ̫ʟ ʦʜʥʦʛʦ ʚʪʷʛʫʶʯʦʛʦ ʤʽʢʨʦʮʠʢʣʫ 

ʪʨʠʚʘʣʽʩʪʶ 7 ʜʥʽʚ ʪʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ ʪʨʠʚʘʣʽʩʪʶ ʫ 21 ʜʝʥʴ.  

ɺʪʷʛʫʶʯʠʡ ʤʽʢʨʦʮʠʢʣ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʤʽʩʪʠʚ ʫ ʩʦʙʽ ʧôʷʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʝʥʫʚʘʥʴ ʜʣʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʷʢ ʫ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ, ʪʘʢ ʽ ʥʘ ʧʦʣʽ. ʉʪʨʫʢʪʫʨʘ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ ʙʫʣʘ ʪʠʧʦʚʦʶ ʪʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʯʦʪʠʨʴʦʭ ʙʣʦʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ ʩʪʘʥʦʚʠʣʘ 55 ʭʚ. ʪʘ ʪʘʢʦʞ ʚʢʣʶʯʘʣʘ ʯʘʩ ʥʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʩʴʢʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 
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ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʟʘʥʷʪʪʷ ʚʦʨʦʪʘʨʽ ʚʠʭʦʜʠʣʠ ʥʘ 

ʬʫʪʙʦʣʴʥʝ ʧʦʣʝ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʪʨʝʥʫʚʘʥʥʷ 

ʚʦʨʦʪʘʨʩʴʢʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʽʜʛʦʪʦʚʢʠ. 

ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  

ʉʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʡ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʴ, ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ. ʅʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʘʩʷ ʤʝʪʦʜʦʤ 

Shapiro-Wilk. ʆʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʨʝʘʢʮʽʾ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ. ʍʘʨʘʢʪʝʨ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʧʨʦʙ ʚʠʟʥʘʯʘʚʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ɹʨʘʚʝ-ʇʽʨʩʦʥʘ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʽʩʪʦʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʦʮʽʥʝʥʦ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʉʪʴʶʜʝʥʪʘ: 

21

2

r

nr
t

-

-
= ,                        (2.4) 

ʜʝ r ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ɹʨʘʚʝ-ʇʽʨʩʦʥʘ; n ï ʦʙʩʷʛ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʪʦʙʪʦ ʦʜʠʥʘʜʮʷʪʴ ʦʩʽʙ. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʚʥʫʪʨʽʰʥʴʦʢʣʘʩʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ: 

B

WB

MS

MSMS
ICC

-
= ,                (2.5) 

ʜʝ MSB ï ʤʽʞʦʩʦʙʦʚʘ ʜʠʩʧʝʨʩʽʷ, ʪʦʙʪʦ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ; MSW ï ʚʥʫʪʨʽʰʥʴʦʦʩʦʙʦʚʘ ʜʠʩʧʝʨʩʽʷ, ʪʦʙʪʦ ʤʽʞ ʩʧʨʦʙʘʤʠ 

ʨʘʟʦʤ ʽʟ ʚʟʘʻʤʦʜʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʫ ʰʢʘʣʫ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ 

ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʥʫʪʨʽʰʥʴʦʢʣʘʩʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ 

ʥʝʧʨʠʡʥʷʪʥʘ 0,60 ʩʫʤʥʽʚʥʘ (ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʧʠ) 0,70 ʧʦʛʘʥʘ 0,80 

ʧʨʠʡʥʷʪʥʘ 0,90 ʜʦʙʨʘ 0,95 ʚʽʜʤʽʥʥʘ. 

ɺʽʜʧʦʚʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʘʥʘʣʽʟʫ MS 

Excel ʽ ʬʫʥʢʮʽʡ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʘʢʝʪʫ Statistica.  

ʊʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ t 

ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡ ʟʘ ʤʝʪʦʜʦʤ Mann-Whitney 

ï ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ. ʇʦʜʽʙʥʽʩʪʴ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʩʷʛʫ ʚʠʙʽʨʦʢ ʤʝʪʦʜʦʤ Shapiro-Wilk ʘʙʦ ʤʝʪʦʜʦʤ 

ʂʦʣʤʦʛʦʨʦʚʘ ï ʉʤʽʨʥʦʚʘ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʚʘʨʽʘʥʪʽ. ʆʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ ʧʘʢʝʪʘ Excel (Data Analysis: Two Independent 

Samples) ʡ ʧʘʢʝʪʘ Statistica (Mann-Whitney U Test) [36, 83, 236]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʢʣʘʜʫ 

ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ. 

ɸʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

( ) 2/21/1 tnr -+= ,                (2.6) 

ʜʝ t ï ʧʘʨʘʤʝʪʨ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʨʽʚʥʷ ʽʩʪʦʪʥʦʩʪʽ ʨ=0,05 ʡ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ (n-2) ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʥʫʣʴʦʚʽʡ ʛʽʧʦʪʝʟʽ; n=17. 

 

2.2. ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʝʜʘʛʦʛʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩ ̫ʥʘ ʙʘʟʽ ɻʉ ɼʖʉʐ ʌʂ çʃʴʚʽʚè ʽ 

ʇʌʂ çʃʴʚʽʚè ʤ. ʃʴʚʦʚʘ ʪʘ ʦʭʦʧʣʶʚʘʣʦ 34 ʬʫʪʙʦʣʽʩʪʽʚ ʚʽʢʦʤ 16-22 ʨʦʢʠ, 

ʩʝʨʝʜ ʷʢʠʭ: 11 - ʚʦʨʦʪʘʨʽʚ (nb ) ʽ 23 - ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ (nf ) ʢʦʤʘʥʜ ʋʇʃ: 

ʌʂ çʃʴʚʽʚè; ʌʂ çʂʘʨʧʘʪʠè; ʉʂ çɼʥʽʧʨʦ-1è; ʌʂ ʪʘ ɸʌ çʈʫʭè; ʌʂ çʐʘʭʪʘʨè; 

ʇʌʂ çʃʴʚʽʚè. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʙʽʦʝʪʠʯʥʠʭ 

ʥʦʨʤ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʨʦ ʝʪʠʯʥʽ 

ʧʨʠʥʮʠʧʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʧʦʧʨʘʚʢʘʤʠ (2000 ʨ., 
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ʟ ʧʦʧʨʘʚʢʘʤʠ 2008 ʨ.), ʋʥʽʚʝʨʩʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʟ ʙʽʦʝʪʠʢʠ ʪʘ ʧʨʘʚ ʣʶʜʠʥʠ 

(1997 ʨ.), ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʟ ʧʨʘʚ ʣʶʜʠʥʠ ʪʘ ʙʽʦʤʝʜʠʮʠʥʠ (1997 ʨ.) ʪʘ 

ʥʝ ʩʫʧʝʨʝʯʘʪʴ ʥʦʨʤʘʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʫʢʦʚʫ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè ʚʽʜ 26 

ʣʠʩʪʦʧʘʜʘ 2015 ʨʦʢʫ ˉ 848-VIII. ʇʠʩʴʤʦʚʘ ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ 

ʫ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ [34]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚʧʨʦʜʦʚʞ ʯʦʪʠʨʴʦʭ ʝʪʘʧʽʚ (ʟ̔ ʚʝʨʝʩʥʷ 2021 ʜʦ 

ʞʦʚʪʥʷ 2025 ʨʦʢʫ):  

I-ʡ ʝʪʘʧ ï ʧʦʰʫʢ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ (ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ) ï ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʫ ʨʽʟʥʠʭ ʧʝʨʽʦʜʘʭ ʨʽʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʫ. 

II -ʡ ʝʪʘʧ ï ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʽ 

ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʫ ʬʫʪʙʦʣʽ; ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ. 

III -ʡ ʝʪʘʧ ï ʧʨʦʚʝʜʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ.  

IV-ʡ ʝʪʘʧ ï ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  
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ʈʆɿɼɯʃ 3 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʌɯʊʅɽʉ-ʊɽʍʅʆʃʆɻɯʁ ʋ 

ʌɯɿʀʏʅɯʁ ʇɯɼɻʆʊʆɺʎɯ ʂɺɸʃɯʌɯʂʆɺɸʅʀʍ ɺʆʈʆʊɸʈɯɺ ʋ 

ʌʋʊɹʆʃɯ  

 

3.1. ʆʩʦʙʣʠʚʦʩʪ ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʜʫʤʢʠ ʬʘʭʽʚʮʽʚ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʷ 

ʝʢʩʧʝʨʪʥʝ ʦʧʠʪʫʚʘʥʥʷ - 10 ʦʩʽʙ. ɽʢʩʧʝʨʪʘʤʠ ʚʠʩʪʫʧʘʣʠ ʪʨʝʥʝʨʠ-ʚʠʢʣʘʜʘʯʽ ʟ 

ʬʫʪʙʦʣʫ, ʩʪʘʞ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢʠʭ ʩʢʣʘʜʘʚ ʥʝ ʤʝʥʰʝ ʥʽʞ 5 ʨʦʢʽʚ ʽ 

ʩʪʘʥʦʚʠʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʽʜ 5 ʜʦ 27 ʨʦʢʽʚ. ʊʘʢʦʞ 10 % ʦʧʠʪʘʥʠʭ ʪʨʝʥʝʨʽʚ ʤʘʣʠ 

ʪʨʝʥʝʨʩʴʢʫ ʢʘʪʝʛʦʨʽʶ ʋɭʌɸ ï çʉè ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ; 40 % - ʪʨʝʥʝʨʩʴʢʫ 

ʢʘʪʝʛʦʨʽʶ ʋɭʌɸ ï çɺè ʪʘ 50 % ʪʨʝʥʝʨʽʚ-ʢʘʪʝʛʦʨʽʶ ʋɭʌɸ ï çɸè, çɸè - 

ʚʦʨʦʪʘʨʽʚ. ʇʨʽʦʨʠʪʝʪʥʘ ʙʽʣʴʰʽʩʪʴ ʪʨʝʥʝʨʽʚ (90 %) ʦʩʚʽʪʫ ʟʜʦʙʫʚʘʣʠ ʫ ʟʘʢʣʘʜʘʭ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʬʽʟʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʬʽʣʶ.  

ɼʣʷ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʥʢʝʪʘ (ʜʠʚ. ɼʦʜʘʪʦʢ ɹ), ʷʢʘ ʤʽʩʪʠʣʘ 

ʚʩʪʫʧʥʫ, ʜʝʤʦʛʨʘʬʽʯʥʫ (ʧʘʩʧʦʨʪʥʫ) ʪʘ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʠ. ʊʘʤ ʧʝʨʝʜʙʘʯʘʣʠʩʷ 

ʟʘʢʨʠʪʽ ʡ ʚʽʜʢʨʠʪʽ ʪʠʧʠ ʟʘʧʠʪʘʥʴ ʪʘ ʨʘʥʞʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʙʫʣʠ ʚʠʚʯʝʥʽ 

ʧʠʪʘʥʥʷ ʱʦʜʦ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʨʽʟʥʦʚʠʜʽʚ 

ʬʽʪʥʝʩʫ ʽ ʷʢʠʭ ʩʘʤʝ: ʧʝʨʝʚʘʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʚʽʜʧʦʚʽʜʥʽ 

ʧʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ; ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʯʘʩʪʠʥʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ; ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʥʝʩʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʫ ʬʫʪʙʦʣʽ; ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʪʘ ʧʨʠʯʠʥ (ʽʟ ʨʘʥʛʦʤ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ), ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ 

ʾʭʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ; ʙʘʞʘʥʥʷ ʩʘʤʠʭ 

ʪʨʝʥʝʨʽʚ-ʚʠʢʣʘʜʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ 

ʩʫʯʘʩʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʾ. 
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ʆʮʽʥʢʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʢʦʝʬʮ̔ʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʝʣʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ (0,926<W<1).  

ʆʧʠʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʩʽ (100 %) ʪʨʝʥʝʨʠ ʟ ʬʫʪʙʦʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʽʟʥʽ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ. ɽʢʩʧʝʨʪʠ ʫ ʧʦʨʷʜʢʫ ʚʘʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʣʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʨʘʥʛ ʬʽʪʥʝʩ- ʧʨʦʛʨʘʤ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ (ʚʽʜ 1 ï 

ʥʘʡʤʝʥʰ ʧʨʽʦʨʠʪʝʪʥʦʛʦ, ʜʦ 6 ï ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʛʦ). ʊʘʢ, ʩʝʨʝʜ ʨʽʟʥʠʭ 

ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʝʢʩʧʝʨʪʠ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʩʪʝʧ-ʘʝʨʦʙʽʮʽ ʪʘ ʪʘʥʮʶʚʘʣʴʥʽʡ 

ʘʝʨʦʙʽʮʽ ï ʰʦʩʪʝ ʪʘ ʧôʷʪʝ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʽ ʤʽʩʮʷ ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ ʩʠʣʦʚʠʡ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʽʪʥʝʩ ï ʯʝʪʚʝʨʪʝ ʽ ʪʨʝʪʻ ʤʽʩʮʷ ʚʽʜʧʦʚʽʜʥʦ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʨʦʩʬʽʪʫ ʪʘ ʩʪʨʝʪʯʽʥʛʫ ʪʨʝʥʝʨʠ ʨʦʟʪʘʰʫʚʘʣʠ ʣʠʰʝ ʥʘ ʜʨʫʛʦʤʫ ʪʘ ʧʝʨʰʦʤʫ 

ʤʽʩʮʷʭ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.1). ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ W = 0,990 ʪʘ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ. 

ʊʘʙʣʠʮʷ 3.1 

ʈʘʥʛʦʚʝ ʤʽʩʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ 

ɿʘʩʦʙʠ ʬʽʪʥʝʩʫ ʈʘʥʛʦʚʝ ʤʽʩʮʝ 

ʉʪʝʧ-ʘʝʨʦʙʽʢʘ  6 

ʊʘʥʮʶʚʘʣʴʥʘ ʘʝʨʦʙʽʢʘ 5 

ʉʠʣʦʚʠʡ ʬʽʪʥʝʩ  4 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʽʪʥʝʩ  3 

ʂʨʦʩʬʽʪ  2 

ʉʪʨʝʪʯʽʥʛ 1 

 

ɽʢʩʧʝʨʪʠ ʟʘʟʥʘʯʠʣʠ ʧʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ, ʚ ʷʢʠʭ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ʇʝʨʽʦʜʠ ʨʘʥʞʫʚʘʣʠ ʫ ʧʦʨʷʜʢʫ ʚʘʞʣʠʚʦʩʪʽ ʚʽʜ 1 ï ʥʘʡʤʝʥʰ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʜʦ 3 ï ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʛʦ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʽʣʴʰʦʩʪʽ 

ʦʧʠʪʘʥʠʭ ʪʨʝʥʝʨʽʚ ʫ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ ʜʦʮʽʣʴʥʦ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ (ʪʨʝʪʽʡ ʨʘʥʛ). ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʚʠʟʥʘʯʝʥʘ 

ʧʦʪʨʝʙʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʚʽʜʥʦʚʥʦʤʫ ʧʝʨʽʦʜʽ ʪʘ ʥʘʡʥʠʞʯʝ 
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ʧʝʨʰʝ ʤʽʩʮʝ ʝʢʩʧʝʨʪʠ ʥʘʜʘʣʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʧʽʜ ʯʘʩ 

ʟʤʘʛʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʜʛʦʪʦʚʢʠ (ʪʘʙʣ. 3.2). ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ 

W = 0,979 ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ.  

ʊʘʙʣʠʮʷ 3.2 

ʆʩʥʦʚʥʽ ʧʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʬʽʪʥʝʩ-ʟʘʩʦʙʽʚ ʪʨʝʥʝʨʘʤʠ ʟ ʬʫʪʙʦʣʫ  

ʇʝʨʽʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʈʘʥʛʦʚʝ ʤʽʩʮʝ 

ʇ̔ ʜʛʦʪʦʚʯʠʡ  3 

ɺ̔ ʜʥʦʚʥʠʡ 2 

ɿʤʘʛʘʣʴʥʠʡ  1 

 

ʂʨʽʤ ʪʦʛʦ, ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʫʪʦʯʥʠʪʠ ʧʨʦ ʪʝ, ʚ ʷʢʽʡ ʯʘʩʪʠʥʽ ʟʘʥʷʪʪʷ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ. ʅʘ ʪʨʝʪʴʦʤʫ, ʥʘʡʙʽʣʴʰ 

ʧʨʽʦʨʠʪʝʪʥʦʤʫ ʤʽʩʮʽ, ʪʨʝʥʝʨʠ ʨʦʟʪʘʰʫʚʘʣʠ ʟʘʢʣʶʯʥʫ ʯʘʩʪʠʥʫ ʟʘʥʷʪʪʷ; ʥʘ 

ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʧʽʜʛʦʪʦʚʯʫ ʯʘʩʪʠʥʫ ʟʘʥʷʪʪʷ ʪʘ ʥʘ ʧʝʨʰʦʤʫ ï ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. ʊʦʙʪʦ ʦʜʥʦʩʪʘʡʥʦ ʙʽʣʴʰʽʩʪʴ ʪʨʝʥʝʨʽʚ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʩʘʤʝ ʫ ʧʽʜʛʦʪʦʚʯʽʡ ʪʘ ʟʘʢʣʶʯʥʽʡ ʯʘʩʪʠʥʘʭ ʟʘʥʷʪʪʷ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ W = 0,979 

ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ.  

ɺʘʞʣʠʚʦ ʙʫʣʦ ʟôʷʩʫʚʘʪʠ ʜʫʤʢʫ ʪʨʝʥʝʨʽʚ ʟ̔ ʬʫʪʙʦʣʫ ʽ ʱʦʜʦ ʯʠʥʥʠʢʽʚ 

ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʉʣʽʜ ʙʫʣʦ ʧʦʜʘʪʠ ʾʭ ʫ 

ʧʦʨʷʜʢʫ ʚʘʞʣʠʚʦʩʪʽ, ʧʨʠʩʚʦʾʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʘʥʛ (ʚʽʜ 1 ï ʥʘʡʤʝʥʰ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʜʦ 7 ï ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʛʦ). ʊʘʢ, ʥʘ ʩʴʦʤʦʤʫ ʤʽʩʮʽ 

(ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʤʫ), ʘʙʠ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ, ʪʨʝʥʝʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ; ʥʘ ʰʦʩʪʦʤʫ ʤʽʩʮʽ ï ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʩʧʨʠʪʥʦʩʪʽ; ʥʘ ʧôʷʪʦʤʫ ʤʽʩʮʽ ï ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʰʚʠʜʢʽʩʥʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʥʘ ʯʝʪʚʝʨʪʦʤʫ ï ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʩʠʣʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʥʘ ʪʨʝʪʴʦʤʫ ï ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʦʟʠʮʽʾ ʪʽʣʘ; ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 
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ʛʥʫʯʢʦʩʪʽ ʪʘ ʥʘʡʤʝʥʰ ʧʨʽʦʨʠʪʝʪʥʠʤ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʪʨʝʥʝʨʽʚ ʻ ʨʦʟʚʠʪʦʢ 

ʚʠʪʨʠʚʘʣʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ (ʪʘʙʣ. 3.3). ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ W = 0,994 ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʜʫʤʦʢ. 

ʊʘʙʣʠʮʷ 3.3 

ʏʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ 

ʏʠʥʥʠʢʠ ʈʘʥʛʦʚʝ ʤʽʩʮʝ 

ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʟʜʽʙʥʦʩʪʽ 7 

ʉʧʨʠʪʥʽʩʪʴ 6 

ʐʚʠʜʢʽʩʥʽ ʟʜʽʙʥʦʩʪʽ 5 

ʉʠʣʦʚʽ ʟʜʽʙʥʦʩʪʽ 4 

ʂʦʤʧʦʟʠʮʽʷ ʪʽʣʘ 3 

ɻʥʫʯʢʽʩʪʴ 2 

ɺʠʪʨʠʚʘʣʽʩʪʴ 1 

 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ 90 % ʪʨʝʥʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʟʘʥʷʪʪʷʭ ʪʨʝʥʘʞʝʨʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʘ 10 % ʚʽʜʧʦʚʽʣʠ ï çʥè̔. ʉʝʨʝʜ 

ʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ TRX ʪʘ RIP, ʷʢ ʟʘʟʥʘʯʠʣʠ 55,55 % ʦʩʽʙ, ʘ 22,22 % ʪʨʝʥʝʨʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʫʤʦʚʽ ʘʤʦʨʪʠʟʘʪʦʨʠ ʪʘ 22,22 % ʪʨʝʥʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʽ 

ʚʘʨʽʘʥʪʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ ʪʨʝʥʝʨʘʤ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʨʝʥʘʞʝʨʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʻ ʪʘʢʽ 

(ʚʠʟʥʘʯʘʣʦʩʷ ʨʘʥʛʦʚʝ ʤʽʩʮʝ): ʥʘ ʧôʷʪʦʤʫ (ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʤʫ) ʤʽʩʮʽ ï 

ʥʝʟʥʘʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ; ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʤʽʩʮʽ ï ʾʭʥʷ ʥʝʦʙʽʟʥʘʥʽʩʪʴ; ʥʘ 

ʪʨʝʪʴʦʤʫ ï ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʥʘ ʜʨʫʛʦʤʫ ï ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʘ ʧʝʨʰʦʤʫ ï ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʪʘʙʣ. 3.4). 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ W = 0,982, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ.  
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ʅʘʤʠ ʚʠʚʯʘʣʠʩʴ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʬʫʪʙʦʣʽʩʪʘʤʠ. ɸʜʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ çWearable Technologyè 

ʜʦʟʚʦʣʠʣʦ ʙ ʧʽʜʚʠʱʠʪʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʬʫʪʙʦʣʽʩʪʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʚʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ [11]. 

ʊʘʙʣʠʮʷ 3.4 

ʏʠʥʥʠʢʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʝʥʘʞʝʨʽʚ 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

ʏʠʥʥʠʢʠ ʈʘʥʛʦʚʝ ʤʽʩʮʝ 

ʅʝʟʥʘʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ 5 

ʅʝʦʙʽʟʥʘʥʽʩʪʴ 4 

ɺ̔ ʜʩʫʪʥʽʩʪʴ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 3 

ʅʝʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 2 

ʅʝʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 1 

 

ʊʘʢ, ʟôʷʩʦʚʘʥʦ, ʱʦ 60 % ʪʨʝʥʝʨʽʚ ʚʚʘʞʘʶʪʴ ʟʘ ʧʦʪʨʝʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʮʠʬʨʦʚʽ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʾ 

çWearable Technologyè, ʘ ʩʘʤʝ: ʧʫʣʴʩʦʤʝʪʨʠ, ʬʽʪʥʝʩ-ʪʨʝʢʝʨʠ, ʨʦʟʫʤʥʽ 

ʛʦʜʠʥʥʠʢʠ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʚʝʨʩʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʝʥʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʘʟʦʤ ʟ 

ʪʠʤ, 40 % ʪʨʝʥʝʨʽʚ ʫʥʠʢʘʻ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʏʝʪʚʝʨʪʝ (ʥʘʡʧʨʽʦʨʠʪʝʪʥʽʰʝ) ʤʽʩʮʝ ʱʦʜʦ ʚʘʛʦʤʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ çWearable Technologyè ʪʨʝʥʝʨʠ ʚʽʜʚʝʣʠ 

ʧʨʦʬʝʩʽʡʥʠʤ ʩʠʩʪʝʤʘʤ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ 

(Polar Team Pro, Catapulta ʪʘ ʽʥ.); ʥʘ ʪʨʝʪʦɹʤʫ ʤʽʩʮʽ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʥʝʩ-

ʪʨʝʢʝʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʫʣʴʩʫ ʪʘ GPS-ʧʝʨʝʤʽʱʝʥʴ; ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʪʨʝʥʝʨʠ 

ʨʦʟʪʘʰʫʚʘʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʫʣʴʩʦʤʝʪʨʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ); ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ 

ʛʦʜʠʥʥʠʢʽʚ ʜʣʷ ʬʽʢʩʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʏʉʉ, GPS-ʧʝʨʝʤʽʱʝʥʴ, ʩʥʫ ʪʘ ʜʦʙʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ (ʪʘʙʣ. 3.5). ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʩʪʘʥʦʚʠʚ W = 0,702, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʜʦʚʽʣʴʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ. ʂʨʽʤ ʪʦʛʦ, 100 % ʪʨʝʥʝʨʽʚ 
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ʚʚʘʞʘʻ: ʦʪʨʠʤʘʥʘ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʮʠʬʨʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʽʥʬʦʨʤʘʮʽʷ ʚʧʣʠʚʘʻ 

ʥʘ ʧʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʙʣʠʮʷ 3.5 

ʈʘʥʛʦʚʝ ʤʽʩʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ çWearable 

Technologyè 

ʎʠʬʨʦʚʽ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʾ ʈʘʥʛʦʚʝ ʤʽʩʮʝ 

ʉʠʩʪʝʤʠ Polar Team Pro 4 

ʌʽʪʥʝʩ ʪʨʝʢʝʨʠ 3 

ʇʫʣʴʩʦʤʝʪʨʠ 2 

ʈʦʟʫʤʥʽ ʛʦʜʠʥʥʠʢʠ 1 

 

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʧʝʜʘʛʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʘʛʘʣʴʥʦʶ ʪʘ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʬʫʪʙʦʣʽʩʪʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ Polar Team Pro, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʢ-ʩʪʘʥʮʽʾ, GPS-

ʜʘʪʯʠʢʽʚ ʽʟ ʚʙʫʜʦʚʘʥʠʤʠ ʘʢʩʝʣʝʨʦʤʝʪʨʘʤʠ ʪʘ ʢʦʤʧʣʝʢʪʫ ʧʘʩʢʽʚ, ʜʦ ʷʢʠʭ 

ʧʨʠʢʨʽʧʣʷʶʪʴʩʷ GPS-ʜʘʪʯʠʢʠ. ɼʦʢ-ʩʪʘʥʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʨʷʜʞʘʥʥʷ 

ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʘʧʠʩʘʥʠʭ ʜʘʥʠʭ ʟ̔ ʦʥʣʘʡʥ ʩʝʨʚʽʩʦʤ Polar Team Pro. 

ʆʥʣʘʡʥ-ʩʝʨʚʽʩ PolarTeam Pro ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟʘ ʜʘʥʠʭ ʫ 

ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʜʝʢʽʣʴʢʦʭ ʢʦʤʘʥʜ. ʉʘʤʝ ʫ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽ ʪʨʝʥʝʨʠ ʦʪʨʠʤʫʶʪʴ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ: 

- ʟʦʥʠ ʏʉʉ (ʩʝʨʝʜʥʽ, ʤʘʢʩʠʤʘʣʴʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ); 

- ʰʚʠʜʢʽʩʥʽ ʟʦʥʠ, ʟʦʥʠ ʧʨʠʩʢʦʨʝʥʥʷ;  

- ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʛʨʘʬʽʢʽʚ ʏʉʉ, ʜʠʩʪʘʥʮʽʾ, ʩʧʨʠʥʪʽʚ; 

- ʘʥʘʣʽʟ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʟʘ ʪʝʧʣʦʚʦʶ ʢʘʨʪʦʶ); 

- ʘʥʘʣʽʟ ʯʘʩʪʠʥ ʪʨʝʥʫʚʘʥʥʷ;  

- ʤʘʨʢʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

- ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʤôʷʟʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʫ ʬʦʨʤʘʪʽ Excel ʟʘ ʨʽʟʥʠʤʠ ʯʘʩʦʚʠʤʠ ʧʨʦʤʽʞʢʘʤʠ 
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(ʪʠʞʜʝʥʴ, ʤʽʩʷʮʴ, ʩʝʟʦʥ) [137, 177].  

ɿʘʛʘʣʦʤ 50 % ʪʨʝʥʝʨʽʚ ʥʘʛʦʣʦʩʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʫ 

ʦʪʨʠʤʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ çWearable Technologyè, 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʬʫʪʙʦʣʽʩʪʽʚ. ʅʘ ʞʘʣʴ, 33,33 % 

ʪʨʝʥʝʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʮʝ ʥʝ ʟʘʚʞʜʠ, ʘ 16,66 % ʦʩʽʙ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʂʨʽʤ ʪʦʛʦ, 80 % ʪʨʝʥʝʨʽʚ ʧʨʦʚʦʜʷʪʴ ʪʝʩʪʫʚʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʜʚʘ ʨʘʟʠ ʥʘ ʨʽʢ, ʘ 20 % ʟʜʽʡʩʥʶʶʪʴ ʮʝ 

ʯʘʩʪʽʰʝ ï ʪʨʠ ʨʘʟʠ ʥʘ ʨʽʢ.  

ʆʜʥʘʢ ʫʩʽ ʦʧʠʪʘʥʽ ʪʨʝʥʝʨʠ ʟ ʬʫʪʙʦʣʫ (100 %) ʥʝ ʟʘʧʝʨʝʯʫʶʪʴ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ʊʦʙʪʦ 

ʥʘʰʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʷʢ ʜʘʥʽ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʪʘʢ ʽ 

ʨʝʟʫʣʴʪʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʨʦ ʚʘʛʦʤʝ ʤʽʩʮʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ. ʇʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ, ʟʦʢʨʝʤʘ ʚʦʨʦʪʘʨʽʚ, ʟʘʚʜʷʢʠ 

ʩʧʨʷʤʦʚʘʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ʇʨʦʚʝʜʝʥʝ 

ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʧʦʥʫʢʘʻ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

 

3.2. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ 

ʪʽʣʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʪʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʫ ʬʫʪʙʦʣʽ  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ 23 ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʩʘʤʝ:  

¶  1 ï ʚʽʢ, 2 ï ʤʘʩʘ ʪʽʣʘ, 3 ï ʜʦʚʞʠʥʘ ʪʽʣʘ;  

¶  ʦʙʚʦʜʠ ï 4 ï ʟʘʧôʷʩʪʷ, 5 ï ʧʝʨʝʜʧʣʽʯʯʷ, 6 ï ʧʣʝʯʘ ʫ ʩʧʦʢʦʶ; 7 ï ʧʣʝʯʘ ʚ 

ʥʘʧʨʫʞʝʥʥʽ, 8 ï ʰʠʾ, 9 ï ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, 10 ï ʪʘʣʽʾ, 11 ï ʩʪʝʛʦʥ, 12 ï ʩʪʝʛʥʘ, 13 

ï ʛʦʤʽʣʢʠ;  

¶  ʰʢʽʨʥʦ-ʞʠʨʦʚʽ ʩʢʣʘʜʢʠ ï 14 ï ʛʨʫʜʥʘ (ʚʝʣʠʢʠʡ ʛʨʫʜʥʠʡ ʤôʷʟ), 15 ï 

ʧʽʜʚʟʜʦʰʥʘ (ʟʫʙʯʘʩʪʠʡ ʤôʷʟ), 16 ï ʧʨʷʤʠʡ ʤôʷʟ ʞʠʚʦʪʘ, 17 ï ʢʦʩʠʡ ʤôʷʟ 
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ʞʠʚʦʪʘ, 18 ï ʜʚʦʛʦʣʦʚʠʡ ʤôʷʟ ʧʣʝʯʘ (ʙʽʮʝʧʩʫ), 19 ï ʩʪʝʛʥʦ (ʯʦʪʠʨʠʛʦʣʦʚʠʡ 

ʤôʷʟ) ʩʪʝʛʥʦ-ʢʚʘʜʨʽʮʝʧʩʫ, 20 ï ʛʦʤʽʣʢʘ (ʣʠʪʢʦʚʠʡ ʤôʷʟ), 21 ï ʧʽʜ ʣʦʧʘʪʢʦʶ 

(ʚʝʣʠʢʠʡ ʨʦʤʙʦʧʦʜʽʙʥʠʡ ʤôʷʟ), 22 ï ʪʨʠʛʦʣʦʚʠʡ ʤôʷʟ ʧʣʝʯʘ (ʪʨʠʮʝʧʩ), 23 ï 

ʧʦʧʝʨʝʢʫ (ʥʘʡʰʠʨʰʠʡ ʤôʷʟ ʩʧʠʥʠ ʥʘ ʨʽʚʥʽ ʊ7-ʊ8);  

ʪʘ ʚʠʟʥʘʯʝʥʦ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʩʧʦʨʪʩʤʝʥʽʚ ʟʘ 3 ʧʦʢʘʟʥʠʢʘʤʠ, ʘ 

ʩʘʤʝ: 

¶  24 ï ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ, 25 ï ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʢʛ ʪʘ 26-ʢʛ ʙʝʟ 

ʞʠʨʦʚʦʾ ʤʘʩʠ ʪʽʣʘ / çʯʠʩʪʦʾè ʤʘʩʠ [21]. 

ʇʦʜʽʙʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʚʠʟʥʘʯʘʣʘʩʷ ʤʝʪʦʜʦʤ Shapiro-Wilk . ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʟʘʢʦʥʦʤ, ʙʣʠʟʴʢʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ (ʨ>0,05), 

ʟʘʩʪʦʩʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ t ï ʪʝʩʪ ʜʣʷ ʥʝʟʚôʷʟʘʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ. ʊʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʠʣʦʩʷ 15; ʜʣʷ ʨʝʰʪʠ 11 ʧʦʢʘʟʥʠʢʽʚ (ʨ<0,05) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜ Mann-Whitney. ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.1. 

Histogram of Var1

Spreadsheet1 21v*40c

Var1 = 23*5,6*normal(x; 181,5217; 6,8265)
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 Var1:   D = 0,1534; p < n.s.; Lilliefors-p < 0,15;

 N = 23; Mean = 181,5217; StdDv = 6,8265; Max = 200; Min = 172;

 SW-W = 0,931; p = 0,1150

 

ʈʠʩ. 3.1. ɻʽʩʪʦʛʨʘʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦʚʞʠʥʠ ʪʽʣʘ ʨʘʟʦʤ 

ʽʟ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʟʘ ʤʝʪʦʜʘʤʠ Shapiro-Wilk  ʡ ʂʦʣʤʦʛʦʨʦʚʘ ï 

ʉʤʽʨʥʦʚʘ 
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ɿʘ ʤʝʪʦʜʦʤ Shapiro-Wilk ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ 11 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ 

ʚʽʜʭʠʣʠʪʠ ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʥʪʨʦʧʦʤʝʪʨʽʾ (ʨ<0,05). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʠʭ 15 ʧʦʢʘʟʥʠʢʽʚ, ʜʦ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ 

ʉʪʴʶʜʝʥʪʘ, ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ t ï ʪʝʩʪʫ ʜʣʷ ʥʝʟʚôʷʟʘʥʠʭ ʚʠʙʽʨʦʢ ʧʨʦ 

ʧʦʭʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʟʽ 

ʩʧʽʣʴʥʦʾ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʤʘʣʘ ʚʠʨʘʟ: fbH mm=:0 , fbH mm¸:1 , ʪʘ 

ʙʫʣʘ ʚʽʜʭʠʣʝʥʘ (ʨ<0,05). 

ʆʙʯʠʩʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ:  

%200
fb

fb

MM

MM
M

+

-
=d ,           (3.1) 

ʜʝ Mb ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD - ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; t ï 

ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ; df ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ; p ï ʽʩʪʦʪʥʽʩʪʴ; Md  ï 

ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʴʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ (ʚʦʨʦʪʘʨʽʚ ʪʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʪʘʙʣ. 3.6. 

ʊʘʙʣʠʮʷ 3.6 

ʇʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʦʨʦʪʘʨʽʚ (b) ʪʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ (f) 

 ̄ʧʦʢʘʟʥʠʢʘ Mb SDb Mf SDf SW-W p(W) p(t) Md % 

2***  82,9 5,8 69,1 7,0 0,964 0,323 <0,001 18,2 

10**  80,5 4,4 76,0 3,3 0,979 0,730 0,008 5,7 

22* 8,7 1,3 7,6 1,9 0,889 0,002 0,047 14,3 

13 38,3 1,9 37,2 1,9 0,977 0,682 0,118 1,9 

ʇʨʠʤʽʪʢʘ. *ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ t ï ʪʝʩʪʫ ʜʣʷ ʥʝʟʚôʷʟʘʥʠʭ ʚʠʙʽʨʦʢ ʧʨʦ 

ʧʦʭʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʪʨʦʧʦʤʝʪʨʽʾ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʟʽ 

ʩʧʽʣʴʥʦʾ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʚʽʜʭʠʣʝʥʦ (ʨ<0,05*; ʨ<0,01*; ʨ<0,001*). 
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ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʫ ʽʩʪʦʪʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʪʘ 

ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʩʠ ʪʽʣʘ, ʜʦʚʞʠʥʠ ʪʽʣʘ 

ʪʘ ʦʙʚʦʜʽʚ ʪʽʣʘ: ʟʘʧôʷʩʪʷ, ʧʝʨʝʜʧʣʽʯʯʷ, ʧʣʝʯʘ ʫ ʩʧʦʢʦʾ ʪʘ ʥʘʧʨʫʞʝʥʥʽ, ʰʠʾ, 

ʩʪʝʛʦʥ. ɿʦʢʨʝʤʘ, ʧʦʢʘʟʥʠʢ ʤʘʩʠ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 82,9Ñ5,8 ʢʛ, ʘ 

ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 69,1Ñ7,0 ʢʛ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ 

ʩʷʛʘʻ 18,2%; ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 192,2Ñ5,1 ʩʤ, ʘ 

ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 179,2Ñ6,5 ʩʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ 

ʩʪʘʥʦʚʠʪʴ 7,0%; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʟʘʧôʷʩʪʷ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 17,5Ñ0,5 ʩʤ, ʘ 

ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʜʦʨʽʚʥʶʚʘʚ 16,7Ñ0,8 ʩʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʷʛʘʻ 4,8%; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʧʝʨʝʜʧʣʽʯʯʷ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 

28,3Ñ0,8 ʩʤ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 26,0Ñ1,4 ʩʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʪʘʥʦʚʠʪʴ 8,2%; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʧʣʝʯʘ ʫ ʩʧʦʢʦʾ ʚʦʨʦʪʘʨʽʚ 

ʜʦʨʽʚʥʶʻ 32,2Ñ1,7 ʩʤ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 28,4Ñ1,4 ʩʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ 

ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʢʣʘʜʘʻ 12,4 %; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʧʣʝʯʘ ʫ ʥʘʧʨʫʞʝʥʥʽ 

ʫ ʚʦʨʦʪʘʨʽʚ ʩʷʛʘʻ 34,7Ñ1,4 ʩʤ, ʘ ʫ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʩʪʘʥʦʚʠʚ 31,5Ñ1,6 ʩʤ, 

ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʦʨʽʚʥʶʻ 9,6 %; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ 

ʰʠʾ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 39,7Ñ0,6 ʩʤ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 37Ñ1,5 ʩʤ, ʚʽʜʥʦʩʥʘ 

ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʷʛʘʻ 7,1 %; ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʩʪʝʛʦʥ 

ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 101,7Ñ2,6 ʩʤ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 95,6Ñ4,1 ʩʤ, ʚʽʜʥʦʩʥʘ 

ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʪʘʥʦʚʠʪʴ 6,3 %. ʊʦʙʪʦ ʚʦʨʦʪʘʨʽ ʻ ʚʠʱʠʤʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ ʪʘ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʶʪʴ ʙʽʣʴʰʫ ʤʘʩʫ ʪʽʣʘ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʚʠʱʝʧʦʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʙʚʦʜʽʚ ʚʦʨʦʪʘʨʽ ʻ ʙʽʣʴʰ ʜʫʞʠʤʠ 

ʪʘ ʢʨʝʤʝʟʥʠʤʠ, ʥʽʞ ʧʦʣʴʦʚʽ ʛʨʘʚʮʽ ʫ ʬʫʪʙʦʣʽ. 

ʊʘʢʦʞ ʚʠʷʚʠʣʠʩʴ ʽʩʪʦʪʥʦ ʚʽʜʤʽʥʥʠʤʠ ʟʘ ʽʛʨʦʚʠʤ ʘʤʧʣʫʘ ʬʫʪʙʦʣʽʩʪʽʚ 

ʧʦʢʘʟʥʠʢʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ (ʨ<0,001). ʊʘʢ, ʧʦʢʘʟʥʠʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ 

ʩʢʣʘʜʢʠ ʧʨʷʤʦʛʦ ʤôʷʟʘ ʞʠʚʦʪʘ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 11,7Ñ1,5 ʤʤ, ʘ ʧʦʣʴʦʚʠʭ 

ʛʨʘʚʮʽʚ ï 8,6Ñ2,2 ʤʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʦʨʽʚʥʶʻ 

31,2 %; ʧʦʢʘʟʥʠʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʩʪʝʛʥʘ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 14,1Ñ2,2 

ʤʤ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 10,4Ñ3,1 ʩʤ, ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʷʛʘʻ 30,2 %. ɺʽʜʧʦʚʽʜʥʦ, ʜʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘʛʘʣʴʥʠʡ 
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ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 7,3Ñ0,7 %, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 5,6Ñ1,4 %, 

ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʪʘʥʦʚʠʣʘ 26,8 %; ʤʘʩʘ ʞʠʨʫ 

ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʣʘ 6,1Ñ0,8 ʢʛ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 3,9Ñ1,2 ʢʛ, ʚʽʜʥʦʩʥʘ 

ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʷʛʘʻ 44,1 %, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢ çʯʠʩʪʦʾ ʤʘʩʠè 

ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 76,8Ñ5,1 ʢʛ, ʘ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 65,5Ñ6,4 ʢʛ, ʚʽʜʥʦʩʥʘ 

ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʩʢʣʘʜʘʻ 15,9 ʢʛ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʷʚʣʝʥʘ ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. ʊʘʢʦʞ ʮʽ ʬʫʪʙʦʣʽʩʪʠ 

ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ ʽ ʟʘ ʚʽʢʦʤ (9,5 %, ʨ<0,01).  

ʅʘʷʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʦʙʚʦʜʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʱʦ 

ʩʪʘʥʦʚʠʣʘ 9,7 % (ʨ<0,01), ʪʘ ʪʘʣʽʾ 5,7 % (ʨ<0,01) ʚʽʜʧʦʚʽʜʥʦ. ʇʦʢʘʟʥʠʢʠ 

ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʩʧʠʥʠ ʪʘ ʛʨʫʜʥʦʛʦ ʤôʷʟʘ ʪʘʢʦʞ 

ʤʘʶʪʴ ʚʠʨʘʟʥʫ ʚʽʜʤʽʥʥʽʩʪʴ 19,7 % ʪʘ 25,3 % (ʨ<0,01) ʚʽʜʧʦʚʽʜʥʦ. ʊʦʙʪʦ 

ʚʦʨʦʪʘʨʽ ʻ ʙʽʣʴʰʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʦʙôʻʤʽʚ ʫ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, ʪʘʣʽʾ ʪʘ ʰʢʽʨʥʦ-

ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʩʧʠʥʠ. ɺʠʷʚʣʝʥʦ ʥʝʟʥʘʯʥʫ ʨʽʟʥʠʮʶ 

(14 %, ʨ<0,05) ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʪʘ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ.  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʦʙʚʦʜʫ ʛʦʤʽʣʢʠ ʪʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ 

ʩʢʣʘʜʦʢ ʫ ʜʽʣʷʥʢʘʭ ʢʦʩʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ, ʜʚʦʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ, 

ʧʽʜʚʟʜʦʰʥʦʾ, ʛʦʤʽʣʢʠ ʪʘ ʧʽʜ ʣʦʧʘʪʢʦʶ ʫ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʥʝ 

ʚʩʪʘʥʦʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ (p=0,111 ï 0,942). ɿʦʢʨʝʤʘ, ʷʢ 

ʧʨʠʢʣʘʜ, ʥʘʚʝʜʝʤʦ ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʛʦʤʽʣʢʠ, ʷʢʠʡ ʫ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʪʴ 

38,3Ñ1,9 ʩʤ, ʘ ʫ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 37,2Ñ1,9 ʩʤ, ʱʦ ʜʦʨʽʚʥʶʻ 1,9 % ʚʽʜʥʦʩʥʦʾ 

ʨʽʟʥʠʮʽ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ. 

ʊʘʢʦʞ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ [21]. ʄʝʪʦʶ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʟ̔ʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ. ʆʩʢʽʣʴʢʠ ʨʘʟʦʤ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ʙʫʣʦ 

ʦʙʩʪʝʞʝʥʦ 34 ʦʩʦʙʠ, ʙʘʪʘʨʝʷ ʪʝʩʪʽʚ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽʡ ʢʽʣʴʢʦʩʪʽ ï 17 (ʷʢ ʧʦʣʦʚʠʥʘ ʦʙʩʷʛʫ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʘʚʮʽʚ). 
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ɺʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 26 ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʠʷʚʣʝʥʦ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ (ʪʘʙʣ. 3.7). 

ʊʘʙʣʠʮʷ 3.7 

ʈʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʌʘʢʪʦʨ 

ˉ1 

ʌʘʢʪʦʨ 

ˉ2 

ʌʘʢʪʦʨ 

ˉ3 

ʌʘʢʪʦʨ 

ˉ4 
ʇʦʢʘʟʥʠʢʠ 

-0,958 -0,191 0,000 0,102 ʤʘʩʘ ʪʽʣʘ 

-0,801 -0,095 -0,101 0,219 ʜʦʚʞʠʥʘ ʪʽʣʘ 

-0,894 -0,072 0,085 -0,101 ʦʙʚʽʜ ʧʝʨʝʜʧʣʽʯʯʷ 

-0,908 -0,156 0,126 -0,085 ʦʙʚʽʜ ʧʣʝʯʘ ʚ ʩʧʦʢʦʾ 

-0,857 -0,118 0,102 -0,132 ʦʙʚʽʜ ʰʠʾ 

-0,357 -0,048 0,140 -0,758 ʦʙʚʽʜ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

-0,820 -0,109 0,233 -0,056 ʦʙʚʽʜ ʪʘʣʽʾ 

-0,930 -0,052 -0,066 0,011 ʦʙʚʽʜ ʩʪʝʛʦʥ 

-0,664 -0,349 0,114 0,383 ʦʙʚʽʜ ʛʦʤʽʣʢʠ 

-0,097 0,465 0,643 -0,069 ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʧʽʜʚʟʜʦʰʥʘ ʩʢʣʘʜʢʘ 

-0,196 0,750 0,191 0,222 
ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʢʦʩʠʭ ʤʷʟʽʚ 

ʞʠʚʦʪʘ 

-0,326 0,673 -0,138 0,347 
ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʜʚʦʛʦʣʦʚʦʛʦ 

ʤôʷʟʫ ʧʣʝʯʘ 

-0,712 0,316 -0,488 -0,077 ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʩʪʝʛʥʘ 

-0,454 0,256 -0,609 -0,231 ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʛʦʤʽʣʢʠ 

-0,454 0,662 -0,207 -0,178 
ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʪʨʠʛʦʣʦʚʦʛʦ 

ʤôʷʟʫ ʧʣʝʯʘ 

-0,707 0,194 0,518 0,032 
ʰʢʽʨʥʦ-ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʩʧʠʥʠ  

-0,628 -0,379 -0,247 0,203 ʙʝʟ ʞʠʨʦʚʘ ʤʘʩʘ ʪʽʣʘ 

7,993 2,244 1,584 1,124 ɺʣʘʩʥʽ ʯʠʩʣʘ 

47,0 13,2 9,3 6,6 ʏʘʩʪʠʥʘ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ, % 

 

ɸʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

( ) 2/21/1 tnr -+= ,                       (3.2) 

ʜʝ t ï ʧʘʨʘʤʝʪʨ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʨʽʚʥʷ ʽʩʪʦʪʥʦʩʪʽ 05,0¢p  ʡ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ (n-2) ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʥʫʣʴʦʚʽʡ ʛʽʧʦʪʝʟʽ; n=17. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3.8. 
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ʊʘʙʣʠʮʷ 3.8  

ɺʽʨʦʛʽʜʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʷʭ ʽʩʪʦʪʥʦʩʪʽ 

p 0,05 0,01 0,001 

t 2,037 2,738 3,622 

r 0,339 0,436 0,539 

 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʣʘʩʥʠʭ 

ʯʠʩʝʣ, ʱʦ ʤʘʣʠ ʧʦʢʘʟʥʠʢ ʥʝ ʤʝʥʰʝ 1, ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʯʦʪʠʨʠ ʽʥʬʦʨʤʘʪʠʚʥʽ 

ʬʘʢʪʦʨʠ: ʬʘʢʪʦʨ ˉ1 (7,99); ʬʘʢʪʦʨ ˉ2 (2,24); ʬʘʢʪʦʨ ˉ3 (1,58) ʽ ʬʘʢʪʦʨ ˉ4 

(1,12). ɿʘ ʚʽʜʥʦʩʥʠʤ ʚʥʝʩʢʦʤ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ, ʷʢʠʡ ʤʘʚ ʩʢʣʘʜʘʪʠ ʙʽʣʴʰʝ 

10 %, ʚʠʷʚʣʝʥʦ ʜʚʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ: ʬʘʢʪʦʨ ˉ1 ï 47,0 %, ʬʘʢʪʦʨ ˉ2 ï 

13,2 % (ʜʠʚ. ʪʘʙʣ. 3.7). 

ɺʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʪʘʢʽ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ: 

ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ ʪʽʣʘ, ʦʙʚʦʜʠ: ʧʝʨʝʜʧʣʽʯʯʷ, ʧʣʝʯʘ ʚ ʩʧʦʢʦʾ, ʰʠʾ, ʪʘʣʽʾ, 

ʩʪʝʛʦʥ, ʛʦʤʽʣʢʠ; ʰʢʽʨʥʦ-ʞʠʨʦʚʽ ʩʢʣʘʜʢʠ: ʢʦʩʦʛʦ ʤôʷʟʘ ʞʠʚʦʪʘ, ʜʚʦʛʦʣʦʚʦʛʦ 

ʤôʷʟʘ ʧʣʝʯʘ, ʩʪʝʛʥʘ, ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ, ʧʦʧʝʨʝʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʩʧʠʥʠ; 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ï çʯʠʩʪʘ ʤʘʩʘè.  

ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʜʦʟʚʦʣʷʪʴ ʪʨʝʥʝʨʘʤ 

ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. ʊʦʙʪʦ 

ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʥʘʙʫʚʘʻ 

ʚʘʛʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ [6].  

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʪʨʝʙʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʫʪʙʦʣʽʩʪʽʚ ʟʘ ʨʽʟʥʠʤʠ ʽʛʨʦʚʠʤʠ ʘʤʧʣʫʘ. ʇʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ 

ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʘʤʝ ʚʦʨʦʪʘʨʽʚ ʪʘ ʥʝʦʙʭʽʜʥʝ ʚʠʦʢʨʝʤʣʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʜʽʻʚʦʩʪʽ ʫ ʨʝʘʣʽʟʘʮʽʾ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩ ̔ʪʘ ʩʧʨʠʷʪʠʤʝ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʥʦʚʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʘʤʧʣʫʘ ʬʽʟʠʯʥʠʭ 

ʷʢʦʩʪʝʡ. 

 

3.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʥʩʦʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

 

3.3.1. ʆʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʨʝʘʢʮʽʾ ʻ ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʪʝʩʪʦʤ ʚ 

ʽʛʨʦʚʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʟʦʢʨʝʤʘ ʫ ʬʫʪʙʦʣʽ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʧʦʨʪʠʚʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʯʘʩ ʨʝʘʢʮʽʾ ʫ 

ʬʫʪʙʦʣʽ ʻ ʜʣʷ ʚʦʨʦʪʘʨʽʚ. ʌʘʭʽʚʮʽ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ ʽʛʨʦʚʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, 

ʚʠʚʯʘʶʪʴ ʬʽʟʽʦʣʦʛʽʶ ʮʴʦʛʦ ʪʝʩʪʫ, ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʤʝʪʦʜʠʢʫ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ 

ʨʝʘʢʮʽʾ. ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʝʩʪʫ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʜʘʧʪʘʮʽʾ 

ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʦʨʪʠʚʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʦʩʪʽ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ [20, 187]. ʈʘʟʦʤ ʽʟ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʛʦʣʦʚʥʫ ʷʢʽʩʪʴ ï 

ʘʚʪʝʥʪʠʯʥʽʩʪʴ. ʆʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʥʘʜʽʡʥʦʩʪʽ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʩʪʫ, ʘ ʩʘʤʝ: 

ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʦʚʪʦʨʝʥʥʽ ʪʝʩʪʫʚʘʥʥʷ ʚ 

ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ.  

ɼʣʷ ʬʫʪʙʦʣʽʩʪʽʚ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ, ʢʦʣʠ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʧʝʨʝʜ ʟʘʜʘʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʦʜʠʥ ʽʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʚʠʜʽʚ 

ʩʠʛʥʘʣʫ. ʉʢʣʘʜʥʘ ʨʝʘʢʮʽʷ (ʨʝʘʢʮʽʷ ʚʠʙʦʨʫ) ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʛʫʚʘʥʥʷ ʫ ʪʘʢʠʭ 

ʨʝʞʠʤʘʭ: ʚʠʙʽʨ ʤʽʞ ʧʨʘʚʜʠʚʠʤ ʽ ʛʘʣʴʤʽʚʥʠʤ ʩʠʛʥʘʣʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʢʦʣʴʦʨʦʤ); ʚʠʙʽʨ ʟ̔ ʜʚʦʭ ʩʠʛʥʘʣʽʚ ʧʨʠ ʧʦʷʚʽ ʟʣʽʚʘ ʘʙʦ ʩʧʨʘʚʘ; ʚʠʙʽʨ ʟ̔ ʜʚʦʭ 

ʩʠʛʥʘʣʽʚ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʟ ʮʝʥʪʨʫ ʚʣʽʚʦ ʘʙʦ ʚʧʨʘʚʦ; ʚʠʙʽʨ ʟ̔ ʜʚʦʭ ʩʠʛʥʘʣʽʚ 

ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʟʣʽʚʘ ʘʙʦ ʩʧʨʘʚʘ ʜʦ ʮʝʥʪʨʫ; ʚʠʙʽʨ ʟ̔ ʪʨʴʦʭ ʩʠʛʥʘʣʽʚ ʧʨʠ 

ʨʦʟʰʠʨʝʥʥʽ ʚʣʽʚʦ, ʚʧʨʘʚʦ ʘʙʦ ʚʛʦʨʫ.  
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ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ 

ʰʣʷʭʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ, ʟʦʢʨʝʤʘ 

ʚʦʨʦʪʘʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ [20].  

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 110 ʚʠʤʽʨʽʚ ʯʘʩʫ ʨʝʘʢʮʽʾ, ʧʦ ʜʝʩʷʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʦʜʠʥʘʜʮʷʪʠ ʦʙʩʪʝʞʝʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʫ 

ʨʽʟʥʠʮʶ (ʨ<0,001) ʫ ʚʝʣʠʯʠʥʽ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ (ʚʽʜ 

281,4Ñ31,8 ʤʩ ʜʦ 391,9Ñ14,9 ʤʩ) (ʨʠʩ. 3.2).  

ɺʽʜʥʦʩʥʠʡ ʚʥʝʩʦʢ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʤʽʞ 

ʩʧʦʨʪʩʤʝʥʘʤʠ (28,5 %) ʚʽʜ ʩʫʤʘʨʥʦʾ ʚʘʨʽʘʮʽʾ ʚʠʷʚʠʚʩʷ ʧʦʤʽʪʥʦ ʤʝʥʰʠʤ, ʥʽʞ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʩʧʨʦʙʘʤʠ (71,5 %).  
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ʈʠʩ. 3.2. ʏʘʩ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

 

ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʨʝʘʢʮʽʾ ʚʠʷʚʠʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʙʣʠʟʴʢʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (SW-W=0,793õ0,938; ʨ>0,05), ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʤʝʪʦʜʠ 
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ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ʪʘʙʣ. 3.9). ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʚʘʨʽʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʚʠʷʚʠʣʘʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ 

(V=3,8õ22,1 %). 

ʊʘʙʣʠʮʷ 3.9  

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʇʦʢʘʟ

ʥʠʢʠ* 

ɺʦʨʦʪʘʨʽ  
1 2 3 4 5 6 7 8 9 10 11 

M, ʩ 391,0 359,6 361,3 343,2 355,1 347,5 373,6 378,5 281,4 348,0 366,4 

SD, ʩ 14,9 50,0 43,9 75,9 38,5 35,1 28,6 46,9 31,8 26,9 48,1 

Max, ʩ 412 428 476 422 421 401 413 463 332 385 436 

Min, ʩ 368 241 313 185 306 307 326 315 243 297 306 

V% 3,8 13,9 12,2 22,1 10,8 10,1 7,6 12,4 11,3 7,7 13,1 

SW-W 0,921 0,919 0,824 0,814 0,904 0,863 0,931 0,938 0,898 0,793 0,850 

p(W) 0,364 0,350 0,029 0,020 0,245 0,083 0,460 0,534 0,210 0,051 0,128 

ʇʨʠʤʽʪʢʘ. *M ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; Max 

 ̔ Min ï ʥʘʡʙʽʣʴʰʝ  ̔ ʥʘʡʤʝʥʰʝ ʯʠʩʣʘ; V ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ; SWïW ï 

ʩʪʘʪʠʩʪʠʢʘ Shapiro-Wilk ; ʨ ï ʨʽʚʝʥʴ ʽʩʪʦʪʥʦʩʪʽ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʛ̔ ʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʦʩʦʚʥʦ ʛʽʧʦʪʝʟʠ ʧʨʦ ʦʜʥʘʢʦʚʽʩʪʴ 

ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʚʩʽʭ ʦʜʠʥʘʜʮʷʪʠ ʦʙʩʪʝʞʝʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣ. 3.10. 

ʊʘʙʣʠʮʷ 3.10 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

 ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 
SS* df MS F ʨ F(0,05;9) Q% 

ʄʽʞʦʩʦʙʦʚʘ 80464,5 10 8046,4 3,945 <0,001 1,928 28,5 
ʉʝʨʝʜʦʩʦʙʦʚʘ 201093,2 99 2039,4 

   
71,5 

ʈʘʟʦʤ 282367,7 109          100 
ʇʨʠʤʽʪʢʘ. *  SS ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʾ; df ï ʢʽʣʴʢʽʩʪʴ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; ʨ ï 

ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ; Q ï ʯʘʩʪʢʘ ʚʘʨʽʘʮʽʾ ʫ ʟʘʛʘʣʴʥʽʡ ʩʫʤʽ ʢʚʘʜʨʘʪʽʚ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ. 
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ʆʩʢʽʣʴʢʠ ʤʽʞʦʩʦʙʦʚʘ (ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ) ʜʠʩʧʝʨʩʽʷ (MSB=8046,4) 

ʚʠʷʚʠʣʘʩ ̫ʙʽʣʴʰʦʶ ʟʘ ʩʫʤʫ ʚʥʫʪʨʽʰʥʴʦʦʩʦʙʦʚʦʾ (ʤʽʞ ʩʧʨʦʙʘʤʠ) ʜʠʩʧʝʨʩʽʾ 

(585,5) ʪʘ ʜʠʩʧʝʨʩʽʾ ʚʟʘʻʤʦʜʽʾ (2184,8), ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʽʥʪʨʘʢʣʘʩʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (ʪʘʙʣ. 3.11). 

ʊʘʙʣʠʮʷ 3.11 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʢʦʨʝʣʷʮʽʾ ʜʘʥʠʭ ʽʟ ʯʘʩʫ ʩʢʣʘʜʥʦʾ 

ʨʝʘʢʮʽʾ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 

SS* df MS F ʨ F(0,05;9) Q% 
ʄʽʞʦʩʦʙʦʚʘ 80464,5 10 8046,4 3,683 <0,00

1 

1,938 28,5 
ʉʝʨʝʜʦʩʦʙʦʚ

ʘ 

5269,7 9 585,5 0,268 0,982 1,986 1,9 
ɺʟʘʻʤʦʜʽʷ 196633,

5 

90 2184,8 
   

69,6 
ɿʘʣʠʰʦʢ 201903,

2 

99 2039,4 
   

71,5 
ʈʘʟʦʤ 282367,

7 

109 2591 ICC 0,747   100 
ʇʨʠʤʽʪʢʘ. *SS ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʾ; df ï ʢʽʣʴʢʽʩʪʴ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; ʨ ï 

ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ; ʯʘʩʪʢʘ ʚʘʨʽʘʮʽʾ ʫ ʟʘʛʘʣʴʥʽʡ ʩʫʤʽ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ 

ʚʽʜ ʩʝʨʝʜʥʴʦʾ; Q ï ʯʘʩʪʢʘ ʚʘʨʽʘʮʽʾ ʫ ʟʘʛʘʣʴʥʽʡ ʩʫʤʽ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ; ICC ï ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʨʘʢʣʘʩʦʚʦʾ ʢʦʨʝʣʷʮʽʾ. 

 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (ɯʉʉ=0,747) ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʥʘ 

ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʧʨʠʡʥʷʪʥʦʶ (ʨʠʩ. 3.3). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʜʽʡʥʠʤʠ, ʘ 

ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ (ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ) ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʄʠ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻʤʦ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʤʝʪʦʜʠʢ ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ 

ʬʫʪʙʦʣʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʛʨʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʘ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʚʦʨʦʪʘʨʽʚ, 

ʜ̔ ʷʣʴʥʽʩʪʴ ʷʢʠʭ ʤʘʻ ʩʧʝʮʠʬʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
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ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ, ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʛʥʫʯʢʦʩʪʽ ʪʘ 

ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ. 

28,5

1,9

69,6

ʄʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ

ʄʽʞ ʩʧʨʦʙʘʤʠ

ɺʟʘʻʤʦʜʽʷ

 
ʈʠʩ. 3.3. ʏʘʩʪʢʘ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ ʫ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ 

 

3.3.2. ʆʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʪʨʝʥʝʨʠ ʟ ʩʠʣʦʚʦʾ ʪʘ ʢʦʥʜʠʮʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ, ʷʢʝ ʻ ʬʦʨʤʦʶ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʪʘ ʛʦʪʦʚʥʽʩʪʶ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, 

ʦʧʠʪʫʚʘʥʥʷ ʪʨʝʥʝʨʽʚ ʫ ʬʫʪʙʦʣʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮ̔  

ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʜʚʽʯʽ ʥʘ ʨʽʢ [16]. 

ʆʜʥʽʻʶ ʟ ʚʠʤʦʛ ʜʦ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʻ ʧʦʻʜʥʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʧʨʦʷʚʫ ʢʦʤʙʽʥʘʮʽʾ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ. ʊʘʢʦʞ ʬʽʪʥʝʩ-

ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ ʪʨʝʥʝʨʽʚ ʱʦʜʦ ʚʧʣʠʚʫ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʦʧʦʤʦʛʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʘʤʫ 

ʪʨʝʥʫʚʘʥʴ [154]. ʌʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʽ ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʚʠʜʫ ʩʧʦʨʪʫ ʽ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʶʪʴ ʫ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ ʟʘʚʜʷʢʠ ʾʭʥʽʡ ʧʨʦʩʪʦʪʽ, ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʪʘ ʧʦʨʽʚʥʷʥʦ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʪʝʩʪʘʤʠ ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʝ 
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ʚʽʜʙʫʚʘʪʠʩʴ ʷʢ ʤʽʞ ʛʨʘʚʮʷʤʠ ʦʜʥʦʛʦ ʘʤʧʣʫʘ, ʘʙʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʢʦʤʘʥʜʠ, ʪʘʢ 

ʽ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʜʥʦʛʦ ʩʧʦʨʪʩʤʝʥʘ, ʱʦ ʚʠʤʽʨʶʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ [16, 162, 233]. 

ʌʘʭʽʚʮʷʤʠ ʚʠʟʥʘʯʝʥʦ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʬʽʪʥʝʩ-ʪʝʩʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʠʭ ʪʝʩʪʽʚ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʤʘʻ ʚʧʣʠʚ ʥʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʻ ʯʘʩ ʚʽʜʧʦʯʠʥʢʫ ʤʽʞ ʚʠʢʦʥʘʥʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ [16, 141, 233]. ɺʨʘʭʦʚʫʶʯʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʩʦʮʽʘʮʽʾ ʩʠʣʠ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ (NSCA), ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʫ ʩʧʦʢʦʾ ʪʘ ʙʝʟ ʟʥʘʯʥʦʾ ʚʪʦʤʠ - ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʩʧʦʢʦʾ, ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʫ ʪʽʣʘ, ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʛʥʫʯʢʽʩʪʴ, ʩʪʨʠʙʢʦʚʽ ʪʝʩʪʠ; ʩʧʨʠʪʥʽʩʪʴ; ʩʠʣʫ ʪʘ ʧʦʪʫʞʥʽʩʪʴ; ʩʧʨʠʥʪ; 

ʣʦʢʘʣʴʥʫ ʤô̫ʟʦʚʫ ʚʠʪʨʠʚʘʣʽʩʪʴ; ʘʥʘʝʨʦʙʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʘʝʨʦʙʥʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ [16, 173]. 

ʌʘʢʪʦʨʦʤ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ ʬʽʪʥʝʩ-ʪʝʩʪʽʚ, ʻ ʬʽʟʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʜʞʝ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʤʽʨʥʘ ʪʘ ʚʠʩʦʢʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʬʽʪʥʝʩ-

ʪʝʩʪʘʤʠ ʩʠʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʰʚʠʜʢʽʩʥʠʭ ʩʧʨʠʥʪʽʚ, ʷʢʘ 

ʟʫʤʦʚʣʝʥʘ ʩʧʝʮʠʬʽʢʦʶ ʨʫʭʽʚ ʫ ʬʫʪʙʦʣʽ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʨʫʭʦʚʦʾ ʜʽʾ [16, 241]. 

ʊʦʙʪʦ, ʚʨʘʭʦʚʫʶʯʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʬʘʭʽʚʮʽʚ [173, 233, 241, 242], ʧʽʜ ʯʘʩ 

ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ: ʩʢʣʘʜ ʪʽʣʘ, ʯʘʩ 

ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ, ʚʠʙʫʭʦʚʫ ʩʠʣʫ (ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Bosco 

Ergo Jump), ʛʥʫʯʢʽʩʪʴ ʽ ʢʦʦʨʜʠʥʘʮʽ ʁ (SEBT), ʨʫʭʣʠʚʽʩʪʴ ʩʫʛʣʦʙʽʚ (FMS). 

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʜʘʥʦ ʫ ʨʦʟʜʽʣʽ 2. ʊʦʤʫ ʥʘʰʽ ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʬʽʪʥʝʩ-

ʪʝʩʪʽʚ.  

ʊʘʢ, ʜʣʷ ʦʮʽʥʢʠ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ 

ʬʽʪʥʝʩ-ʪʝʩʪ - ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Bosco Ergo Jumʨ. ɿʘʚʜʷʢʠ 

ʤʦʙʽʣʴʥʦʤʫ ʜʦʜʘʪʢʫ çWhat's My Vertical?è, ʷʢʠʡ ʤʘʻ ʬʫʥʢʮʽʶ ʚʽʜʝʦʘʥʘʣʽʟʫ, 

ʙʫʣʦ ʡ ʦʙʯʠʩʣʝʥʦ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ [15, 197].  
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ʆʜʠʥʘʜʮʷʪʴ (n=11) ʚʦʨʦʪʘʨʽʚ ʚʠʢʦʥʘʣʠ ʧʦ ʪʨʠ ʩʧʨʦʙʠ (ʪʘʙʣ. 3.12). 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʴʦʤʘ ʩʧʨʦʙʘʤʠ ʩʷʛʥʫʚ 43,3 ʩʤ, 

ʤʽʥʽʤʘʣʴʥʠʡ ï 28,4 ʩʤ, ʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʟʘ ʪʨʴʦʤʘ ʩʧʨʦʙʘʤʠ ʩʪʘʥʦʚʠʚ 

35,5Ñ4,7 ʩʤ. 

ʊʘʙʣʠʮʷ 3.12  

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ (ʩʤ) 

ɺʦʨʦʪʘʨʽ 

ʉʧʨʦʙʠ 

M*  

1 2 3 

1 28,9 30,3 29,9 29,7 

2 40,1 37,3 37,8 38,4 

3 36,2 33,4 35,0 34,9 

4 32,4 38,4 35,7 35,5 

5 28,7 27,9 28,5 28,4 

6 42,1 40,3 43,8 42,1 

7 34,7 38,4 39,0 37,4 

8 32,5 31,3 31,5 31,8 

9 33,2 36,4 35,9 35,2 

10 43,3 42,6 44,0 43,3 

11 34,9 33,5 34,1 34,2 

 MÑSD*  35,2Ñ4,9 35,4Ñ4,5 35,9Ñ5,1 35,5Ñ4,7 

 

ʇʨʠʤʽʪʢʘ.*ʄ ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ. 
 

ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʽʞʛʨʫʧʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: 

B

WB

MS

MSMS
ICC

-
= ,                       (3.3) 

ʜʝ MSB ï ʤʽʞʛʨʫʧʦʚʘ ʜʠʩʧʝʨʩʽʷ; MSW ï ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʘ ʜʠʩʧʝʨʩʽʷ. 

 

ʆʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ ʧʨʦʚʝʜʝʥʦ ʟʘ ʰʢʘʣʦʶ [197, 236]: 

ʥʝʜʦʩʪʘʪʥʷ (ICC<0,6) ï ʩʫʤʥʽʚʥʘ (0,7) ï ʥʠʟʴʢʘ ï (0,8) ʩʝʨʝʜʥʷ ï (0,9) ʚʠʩʦʢʘ ï 

(ICC>0,95). 

ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʙʫʣʘ ʚʠʟʥʘʥʘ ʚʠʩʦʢʦʶ 

(ICC=0,962). 
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ʆʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʤʽʞ ʩʧʨʦʙʘʤʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʶ, 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʦʜʝʣʴ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʢʦʨʝʣʷʮʽʾ ʜʘʥʠʭ 

(ʪʘʙʣ. 3.13). 

ʊʘʙʣʠʮʷ 3.13  

ʂʦʨʝʣʷʮʽʡʥʘ ʪʘʙʣʠʮʷ ʟʘ ʩʧʨʦʙʘʤʠ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʉʧʨʦʙʠ 1 2 3 

1 1 4,146* 6,673 

2 0,810 1 9,690 

3 0,912 0,955 1 

 

ʇʨʠʤʽʪʢʘ. *t(0,01; 9)=3,250; t(0,001; 9)=4,781. 

 

ɿʣʽʚʘ ʚʥʠʟʫ ʚʽʜ ʜʽʘʛʦʥʘʣʽ ʢʦʨʝʣʷʮʽʡʥʦʾ ʪʘʙʣʠʮʽ ʟʘʧʠʩʘʥʽ ʘʙʩʦʣʶʪʥʽ 

ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ɹʨʘʚʝ-ʇʽʨʩʦʥʘ, ʩʧʨʘʚʘ ʚʛʦʨʽ ï ʚʽʜʧʦʚʽʜʥʽ 

ʚʝʣʠʯʠʥʠ ʩʪʘʪʠʩʪʠʢʠ ʉʪʴʶʜʝʥʪʘ, ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

21 r

r
t

-

=
n

,                   (3.4) 

ʜʝ r ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ɹʨʘʚʝ-ʇʽʨʩʦʥʘ;  

n=11-2=9  ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ (n=11). 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ (r=0,810õ0,955) ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʠʡ 

(ʨ=0,01õ0,001) ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʩʧʨʦʙ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ [15].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞʛʨʫʧʦʚʘ ʚʘʨʽʘʮʽʷ, ʪʦʙʪʦ ʚʘʨʽʘʮʽʷ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ, 

ʩʢʣʘʣʘ 92,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ (ʨ<0,001). ɺʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʘ ʚʘʨʽʘʮʽʷ, 

ʪʦʙʪʦ ʚʘʨʽʘʮʽʷ ʤʽʞ ʩʧʨʦʙʘʤʠ ʡ ʧʦʭʠʙʢʘʤʠ, ʩʪʘʥʦʚʠʣʘ 7,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʚʘʨʽʘʮʽʾ (ʨ=0,546). ɺʽʜʧʦʚʽʜʥʦ, ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʻ 

ʚʠʩʦʢʦʶ (ʪʘʙʣ. 3.14). 
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ʊʘʙʣʠʮʷ 3.14 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʢʦʨʝʣʷʮʽʾ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʧʨʦʙ 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 
SS* df MS F ʨ F(0,05) Q% 

ɺʦʨʦʪʘʨʽ 649,5 10 64,948 25,549 <0,001 2,348 92,3 

ʉʧʨʦʙʠ 3,2 2 1,586 0,624 0,546 3,493 0,5 

ɺʟʘʻʤʦʜʽʷ 50,8 20 2,542 

   

7,2 

ʇʦʭʠʙʢʠ 54,0 22 2,455 

   

7,7 

ʈʘʟʦʤ 703,5 32 

 

ICC 0,962 

 

100 

 

ʇʨʠʤʽʪʢʘ. *  SS ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ; df ʯʠʩʣʦ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʧʘʨʘʤʝʪʨ ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; ʨ - 

ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ; Q ï ʚʽʜʩʦʪʢʦʚʘ ʤʽʨʘ ʚʥʝʩʢʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ. 

 

ʊʦʙʪʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʚʦʨʦʪʘʨʽ ʫ ʬʫʪʙʦʣʽ 

ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʟʫʣʴʪʘʪʽʚ (ʚʽʜ 28,4 ʜʦ 43,3 ʩʤ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ɼʝʷʢʽ ʚʦʨʦʪʘʨʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʱʫ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʫ ʨʝʟʫʣʴʪʘʪʘʭ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ 

ʚʠʢʦʥʘʥʥʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʪʨʝʥʫʚʘʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʚʦʨʦʪʘʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ. 

ʆʮʽʥʶʚʘʥʥʷ ʛʥʫʯʢʦʩʪʽ ʪʘ ʨʽʚʥʦʚʘʛʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʩʪʫ SEBT ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ ʚʦʩʴʤʠ ʥʘʧʨʷʤʘʭ ʥʘ ʧʨʘʚʽʡ ʪʘ ʣʽʚʽʡ ʥʦʟʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʫ ʩʘʥʪʠʤʝʪʨʘʭ ʟʘʦʢʨʫʛʣʝʥʦ ʜʦ ʮʽʣʠʭ ʯʠʩʝʣ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 3.15. 

ʇʦʢʘʟʥʠʢʦʤ ʛʥʫʯʢʦʩʪʽ ʪʘ ʨʽʚʥʦʚʘʛʠ ʫ ʚʘʨʽʘʥʪʽ ʪʝʩʪʫ SEBT (Star Excursion 

Balance Test) ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʩʪʘʥʽ, ʥʘ ʷʢʫ ʚʽʜʭʠʣʷʚʩʷ ʢʽʥʯʠʢ 

ʚʝʣʠʢʦʛʦ ʧʘʣʴʮʷ ʩʪʦʧʠ ʚʽʜ ʮʝʥʪʨʘ ʟʽʨʢʠ, ʜʦ ʜʦʚʞʠʥʠ ʥʦʛʠ ʚʠʧʨʦʙʫʚʘʥʦʛʦ. ʎʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʟʙʽʣʴʰʝʥʝ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʪʘ 

ʧʦʜʘʣʴʰʦʛʦ ʧʦʨʽʚʥʷʥʥʷ, ʨʦʟʛʣʷʜʘʣʦʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʩʪʘʪʠʯʥʦʾ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʝʨʝʚʽʨʢʘ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʶ Shapiro-Wilk  ʧʦʢʘʟʘʣʘ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟ ʚʠʩʦʢʦʶ ʤʽʨʦʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (p>0,6). ʎʝ 
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ʜʘʣʦ ʧʽʜʩʪʘʚʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʽʜ ʯʘʩ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʢʦʨʝʢʪʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʧʽʜʚʠʱʠʣʦ ʥʘʜʽʡʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. 

ʊʘʙʣʠʮʷ 3.15 

ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʩʪʽ SEBT ʥʘ ʧʦʯʘʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʩʤ) 

ʅ* 1 2 3 4 5 6 7 8 

ɺ* ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ 

1 84 81 95 92 105 103 106 105 112 111 104 102 97 94 79 77 

2 87 84 98 96 107 105 111 107 114 112 107 105 99 97 80 78 

3 86 83 98 95 109 106 110 106 115 113 107 104 99 95 81 78 

4 88 85 99 97 108 105 112 109 115 113 109 106 101 96 81 79 

5 82 80 95 94 104 102 106 104 112 109 103 99 95 94 78 75 

6 87 85 98 96 109 106 111 107 116 113 107 105 99 97 81 78 

7 85 89 96 98 106 107 109 112 113 114 106 108 98 100 78 80 

8 83 82 95 90 105 103 106 103 112 109 104 101 95 93 79 75 

9 86 82 99 97 108 106 114 108 115 113 109 106 100 98 81 79 

10 88 85 99 96 107 105 114 108 115 112 107 106 100 98 81 79 

11 84 82 95 93 105 101 107 104 112 110 104 101 95 92 78 76 

 

ʇʨʠʤʽʪʢʠ: *ʅ ï ʥʘʧʨʷʤʦʢ: 1 ï ʧʝʨʝʜʥʽʡ, 2 ï ʧʝʨʝʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 3 ï 

ʤʝʜʽʘʣʴʥʠʡ, 4 ï ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʥʠʡ, 5 ï ʟʚʦʨʦʪʥʽʡ, 6 ï ʟʘʜʥʴʦʙʦʢʦʚʠʡ,7 ï 

ʣʘʪʝʨʘʣʴʥʠʡ, 8 ï ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ; ʧ ï  ʚʧʨʘʚʦ, ʣ ï ʚʣʽʚʦ; *ɺ ï ʚʦʨʦʪʘʨ. 

 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ ʧʨʘʚʦ ʁʥʦʛʦ  ʁʜʦʚʞʠʥʦʶ 109 ʩʤ (ʪʘʙʣ. 3.16) 

ʫ ʧʝʨʝʜʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ 84 ʩʤ ʧʦʢʘʟʥʠʢ ʪʝʩʪʫ SEBT ʜʦʨʽʚʥʶʻ 100*84/109 = 

77.  
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ʊʘʙʣʠʮʷ 3.16 

ɼʦʚʞʠʥʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʩʪʫ SEBT (ʩʤ) 

ɺʦʨʦʪʘʨ 
 

ʅʦʛʘ 
1 2 3 4 5 6 7 8 9 10 11 

ʧʨʘʚʘ 109 105 106 104 108 107 114 102 110 102 100 

ʣʽʚʘ  107 104 104 103 107 105 112 103 109 100 98 

 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ ʣʽʚʦʶ ʥʦʛʦʶ ʜʦʚʞʠʥʦʶ 107 ʩʤ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʥʘ 111 ʩʤ ʧʦʢʘʟʥʠʢ ʪʝʩʪʫ SEBT ʜʦʨʽʚʥʶʻ 100*111/107 = 104 

(ʪʘʙʣ. 3.17).  

ʊʘʙʣʠʮʷ 3.17 

ʅʦʨʤʘʣʽʟʦʚʘʥʽ (ʟʘ ʜʦʚʞʠʥʦʶ ʥʦʛʠ) ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʅ* 1 2 3 4 5 6 7 8 

ɺ* ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ 

1 77 76 87 86 96 96 97 98 103 104 95 95 89 88 72 72 

2 83 81 93 92 102 101 106 103 109 108 102 101 94 93 76 75 

3 81 80 92 91 103 102 104 102 108 109 101 100 93 91 76 75 

4 85 83 95 94 104 102 108 106 111 110 105 103 97 93 78 77 

5 76 75 88 88 96 95 98 97 104 102 95 93 88 88 72 70 

6 81 81 92 91 102 101 104 102 108 108 100 100 93 92 76 74 

7 75 79 84 88 93 96 96 100 99 102 93 96 86 89 68 71 

8 81 80 93 87 103 100 104 100 110 106 102 98 93 90 77 73 

9 78 75 90 89 98 97 104 99 105 104 99 97 91 90 74 72 

10 86 85 97 96 105 105 112 108 113 112 105 106 98 98 79 79 

11 84 84 95 95 105 103 107 106 112 112 104 103 95 94 78 78 

Mb 81 80 92 91 101 100 103 102 107 107 100 99 92 92 75 74 

SDb 3,8 3,4 3,9 3,4 4,0 3,3 4,8 3,5 4,3 3,7 4,0 3,9 3,8 3,0 3,2 2,8 

Vb% 4,7 4,2 4,2 3,8 4,0 3,3 4,7 3,4 4,0 3,5 4,0 3,9 4,1 3,3 4,3 3,7 

 

ʇʨʠʤʽʪʢʠ: *ʅ ï ʥʘʧʨʷʤʦʢ: 1 ï ʧʝʨʝʜʥʽʡ, 2 ï ʧʝʨʝʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 3 ï 

ʤʝʜʽʘʣʴʥʠʡ, 4 ï ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʥʠʡ, 5 ï ʟʚʦʨʦʪʥʽʡ, 6 ï ʟʘʜʥʴʦʙʦʢʦʚʠʡ,7 ï 

ʣʘʪʝʨʘʣʴʥʠʡ, 8 ï ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ; ʧ ï  ʚʧʨʘʚʦ, ʣ ï ʚʣʽʚʦ; Mb ï ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ, SDb ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; Vb% ï ʢʦʻʬʽʮʽʝʥʪ ʚʘʨʽʘʮʽʾ; *  ɺ ï 

ʚʦʨʦʪʘʨ. 
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ɿʘʛʘʣʦʤ ʫ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʚʦʣʽ 

ʦʜʥʦʨʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT (Vb=3,3 ï 4,7 %). 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ SEBT, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʥʦʛʠ ʜʦ ʾʾ ʜʦʚʞʠʥʠ, ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ 

ʚʝʣʠʯʠʥʠ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʘʨʘʤʝʪʨʠ ʛʥʫʯʢʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʜʦʚʞʠʥʘ 

ʥʦʛʠ (ʚ ʩʘʥʪʠʤʝʪʨʘʭ) ʟʘʧʠʩʫʻʪʴʩʷ ʮʽʣʠʤ ʯʠʩʣʦʤ ʽʟ ʜʚʦʤʘ-ʪʨʴʦʤʘ ʮʠʬʨʘʤʠ, ʪʦ 

ʧʦʢʘʟʥʠʢ ʪʝʩʪʫ ʪʘʢʦʞ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʪʘʢʦʤʫ ʞ ʬʦʨʤʘʪʽ. ʊʦʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʴ ʜʦʚʞʠʥʠ ʥʦʛʠ ʪʘ ʾʾ ʚʽʜʭʠʣʝʥʥʷ ʜʦʨʽʚʥʶʻ +0,5 ʩʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʯʥʦʩʪʽ ʜʚʦ-, ʪʨʠʟʥʘʯʥʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ, ʷʢʠʤ ʟʘʧʠʩʫʶʪʴ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ. 

ɼʦ ʢʦʤʧʣʝʢʩʫ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ 

ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʜʚʘʥʘʜʮʷʪʴ ʪʝʩʪʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 2). ʆʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʨʫʭʣʠʚʦʩʪʽ (FMS) ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʙʤʝʞʝʥʴ ʫ ʨʫʩʽ 

ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʨʘʚʤ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3.18. 

ʊʘʙʣʠʮʷ 3.18  

ʈʝʟʫʣʴʪʘʪʠ FMS ʪʝʩʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʦʨʦʪʘʨʽ 
ʊʝʩʪʠ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ 

1 2ʧ 2ʣ 3ʧ 3ʣ 4ʧ 4ʣ 5ʧ 5ʣ 6 7ʧ 7ʣ  

1 1 1 1 1 0 2 2 1 1 2 1 1 14 

2 2 2 1 2 1 1 1 2 1 2 1 1 17 

3 2 1 1 1 2 1 1 2 1 1 1 1 15 

4 2 2 1 2 1 1 2 2 1 1 1 1 17 

5 1 1 0 1 0 2 2 1 1 2 1 1 13 

6 1 1 1 1 1 2 1 1 1 2 2 1 15 

7 2 1 2 2 2 2 0 2 1 1 1 0 16 

8 1 1 1 1 0 2 1 1 1 2 1 1 13 

9 2 2 1 2 1 1 1 1 2 1 2 1 17 

10 2 2 1 2 1 2 1 2 1 1 1 1 17 

11 1 1 0 1 1 2 2 1 1 2 1 1 14 

 

ʗʢ ʧʨʠʢʣʘʜ, ʥʘʚʝʜʝʤʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ 

ʦʜʥʦʛʦ ʟ ʚʦʨʦʪʘʨʽʚ (ʧʝʨʰʦʛʦ). ʊʘʢ, ʧʦʢʘʟʥʠʢʠ ʪʝʩʪʽʚ 1, 3 ʪʘ 8 ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʧʦʪʨʝʙʫ ʚ ʨʦʙʦʪʽ ʥʘʜ ʛʥʫʯʢʽʩʪʶ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʧʨʘʚʠ ʥʘ 
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ʨʦʟʪʷʛʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤôʷʟʽʚ ʥʽʛ ʽ ʩʧʠʥʠ. ʊʘʢʦʞ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʪʝʩʪʫ 2, ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʟʤʽʮʥʝʥʥʽ ʤôʷʟʽʚ ʢʦʨʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ.  

ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫ 4 ʩʧʦʥʫʢʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʦʢʨʘʱʝʥʥʷʤ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ, 

ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʧʨʘʚʠ ʥʘ ʨʦʪʘʮʽʶ ʪʫʣʫʙʘ. ʅʘ ʞʘʣʴ, ʪʝʩʪ 5 

ʩʧʦʨʪʩʤʝʥ ʥʝ ʟʜʘʪʝʥ ʙʫʚ ʚʠʢʦʥʘʪʠ, ʪʦʤʫ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʜʦʮʽʣʴʥʦʶ ʻ 

ʢʦʥʩʫʣʴʪʘʮʽʷ ʬʽʟʽʦʪʝʨʘʧʝʚʪʘ. ʅʘʪʦʤʽʩʪʴ ʜʦʙʨʠʡ ʧʦʢʘʟʥʠʢ ʪʝʩʪʫ 6 ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʢʣʘʜʥʽʰʠʭ ʚʘʨʽʘʮʽʡ ʚʧʨʘʚ. ʇʦʢʘʟʥʠʢʠ ʪʝʩʪʫ 7 ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʦʪʨʝʙʫ ʨʦʟʚʠʪʢʫ ʩʠʣʠ, ʘ ʪʝʩʪ 9 ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ 

ʚʠʪʨʠʚʘʣʦʩʪʽ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʢʣʶʯʠʪʠ ʚʧʨʘʚʠ ʥʘ ʟʤʽʮʥʝʥʥʷ ʤôʷʟʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʠ ʪʽʣʘ ʘʙʦ ʙʣʦʯʥʠʭ ʪʨʝʥʘʞʝʨʽʚ, ʘ ʪʘʢʦʞ ʢʘʨʜʽʦʪʨʝʥʫʚʘʥʥʷ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʠʪʨʠʚʘʣʦʩʪʽ. 

ɿʘ ʜʦʙʨʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʩʪʫ 10 ʚʦʨʦʪʘʨʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʪʨʝʥʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʝʩʠʚʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʦ ʧʦʜʘʣʴʰʫ ʨʦʙʦʪʫ ʥʘʜ ʪʝʭʥʽʢʦʶ ʚʠʢʦʥʘʥʥʷ ʨʫʭʽʚ ʛʦʚʦʨʠʪʴ 

ʧʦʢʘʟʥʠʢ ʪʝʩʪʫ 11. ʇʦʢʘʟʥʠʢ ʪʝʩʪʫ 12 ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʧʽʜʭʦʜʽ ʜʦ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʉʶʜʠ ʚʘʨʪʦ ʚʢʣʶʯʠʪʠ ʢʦʤʧʣʝʢʩʥʽ ʨʫʭʠ, ʱʦ 

ʦʜʥʦʯʘʩʥʦ ʟʘʜʽʶʶʪʴ ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʤ'ʷʟʽʚ ʽ ʩʫʛʣʦʙʽʚ. 

ɿʘʛʘʣʦʤ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʨʝʟʝʨʚʽʚ ʫ 

ʨʦʟʚʠʪʢʫ ʨʫʭʦʚʦʾ ʘʤʧʣʽʪʫʜʠ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʱʦ ʻ 

ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʡ ʚʦʨʦʪʘʨʷ ʧʽʜ ʯʘʩ ʛʨʠ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʮʽʣʴʥʠʤ ʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ 

ʥʘ ʨʽʚʥʦʚʘʛʫ (ʟʦʢʨʝʤʘ, ʥʘ ʥʝʩʪʽʡʢʠʭ ʦʧʦʨʘʭ ʘʙʦ ʧʣʘʪʬʦʨʤʘʭ), ʱʦ ʩʧʨʠʷʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʨʦʧʨʽʦʮʝʧʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʫ ʧʨʦʩʪʦʨʽ. 

ɿʤʽʮʥʝʥʥʷ ʤôʷʟʽʚ ʢʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʧʨʘʚ ʪʠʧʫ çʧʣʘʥʢʘè, çʤʽʩʪè, ʘ ʪʘʢʦʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʜʠʥʘʤʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʜʘʻ ʟʤʦʛʫ 

ʧʦʣʽʧʰʠʪʠ ʧʝʨʝʜʘʯʫ ʟʫʩʠʣʴ ʤʽʞ ʥʠʞʥʴʦʶ ʪʘ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʘʤʠ ʪʽʣʘ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʪʨʠʙʢʽʚ, ʢʠʜʢʽʚ ʽ ʰʚʠʜʢʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʤʝʞʘʭ ʚʦʨʽʪ. 
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ʈʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ ʯʝʨʝʟ ʜʠʥʘʤʽʯʥʽ ʪʘ ʘʢʪʠʚʥʽ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʧʨʠʷʻ 

ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʫ ʪʨʘʚʤ ʽ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʜʽʡ. 

ɼʦʜʘʪʢʦʚʦ ʩʣʽʜ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ ʽʟ ʤôʷʯʝʤ, ʙʘʛʘʪʦʚʝʢʪʦʨʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʜʽʡ ʥʘ ʨʘʧʪʦʚʫ ʟʤʽʥʫ ʩʠʪʫʘʮʽʡ (ʟʦʨʦʚʽ ʡ ʟʚʫʢʦʚʽ ʩʠʛʥʘʣʠ). 

ʇʨʠʥʮʠʧ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʻʜʥʘʥʥʷ ʩʠʣʦʚʠʭ ʽ 

ʢʘʨʜʽʦʪʨʝʥʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʧʨʘʚ ʽʟ ʚʘʛʦʶ ʚʣʘʩʥʦʛʦ ʪʽʣʘ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʣʦʚʠʭ, ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʚʠʪʨʠʚʘʣʦʩʪʽ. ʈʝʛʫʣʷʨʥʝ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʩʚʦʻʯʘʩʥʦ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʫ 

ʧʨʦʛʨʘʤʫ ʪʨʝʥʫʚʘʥʴ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʩʪʚʦʨʶʻ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʽ 

ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʪʨʝʙʘʤ ʩʧʦʨʪʩʤʝʥʘ. ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ 

ʚʠʧʨʦʙʫʚʘʥʴ FMS ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3.19. 

ʊʘʙʣʠʮʷ 3.19 

ʈʝʟʫʣʴʪʘʪʠ FMS ʪʝʩʪʽʚ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

 

ʉʪʘʪʠʩʪʠʢʘ ʇʦʢʘʟʥʠʢʠ 

M*  15,3 

SD 1,6 

SW-W 0,939 

p(SW-W) 0,567 

t, D 21,9 

 

ʇʨʠʤʽʪʢʘ. *M ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; SW - 

W ï ʢʨʠʪʝʨʽʡ ShapiroïWilk ; p(SW-W) ï ʽʩʪʦʪʥʽʩʪʴ ʢʨʠʪʝʨʽʶ; D ï ʚʽʜʩʦʪʢʦʚʝ 

ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʊʘʢ, ʩʝʨʝʜʥʽʡ ʙʘʣ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 15,3, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʇʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʾ (SD = 1,6) ʚʢʘʟʫʻ ʥʘ ʥʝʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ; ʮʝ ʦʟʥʘʯʘʻ: ʙʽʣʴʰʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʤʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, 

ʙʣʠʟʴʢʽ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʘ ʢʨʠʪʝʨʽʻʤ ShapiroïWilk  (SW-W = 0,939) 

ʜʘʥʽ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ p(SW-W = 

0,567), ʘʜʞʝ p>0,05 ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʩʪʘʚ ʜʣʷ ʚʽʜʭʠʣʝʥʥʷ ʛʽʧʦʪʝʟʠ 

ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ (t-

ʪʝʩʪ, t, ȹ = 21,9), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʨʝʙʫ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʘ. ɿʘʛʘʣʦʤ 

ʚʦʨʦʪʘʨʽ ʫ ʬʫʪʙʦʣʽ ʧʦʢʘʟʘʣʠ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʩʪʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ FMS ʪʝʩʪʽʚ ʜʣʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʚʘʨʽʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɸʥʘʣʽʟ ʚʢʣʶʯʘʚ ʜʚʘ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣʘ ʚʘʨʽʘʮʽʾ: ʤʽʞ ʪʝʩʪʘʤʠ ʪʘ 

ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ (ʪʘʙʣ. 3.20). 

ʊʘʙʣʠʮʷ 3.20  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ FMS ʪʝʩʪʽʚ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ : ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ  

 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 
SS* df MS F ʨ 

F 

(0,05;11;120) 
Q% 

ʄʽʞ 

ʪʝʩʪʘʤʠ 8,73 
11 

0,793 3,03 0,0013 
1,87 21,7 

ʄʽʞ 

ʚʦʨʦʪʘʨʷʤʠ 31,45 
120 

0,262 

   

78,3 

ʈʘʟʦʤ 40,18 131 

    

100,0 

ʇʨʠʤʽʪʢʘ. *SS ï cʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ; df ï ʯʠʩʣʦ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; p ï 

ʽʩʪʦʪʥʽʩʪʴ; Q ï ʚʽʜʩʦʪʦʢ ʚʘʨʽʘʮʽʾ. 
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ʇʝʨʰʝ ʜʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʪʝʩʪʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ (SS) ʩʪʘʥʦʚʠʪʴ 8,73, ʨʦʟʧʦʜʽʣʝʥʘ ʥʘ 11 ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ (df). 

ʉʝʨʝʜʥʻ ʢʚʘʜʨʘʪʽʚ (MS) ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 0,793. ʈʦʟʨʘʭʦʚʘʥʠʡ F- 

ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ-ʉʥʝʜʝʢʦʨʘ ʩʪʘʥʦʚʠʪʴ 3,03, ʘ p-ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ 0,0013. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ ʤʽʞ ʪʝʩʪʘʤʠ, ʦʩʢʽʣʴʢʠ p < 0,05. 

ʂʨʠʪʠʯʥʝ F (0,05; 11; 120) ʩʪʘʥʦʚʠʪʴ 1,87, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ɺʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʪʝʩʪʘʤʠ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʩʢʣʘʜʘʻ 21,7 %, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʝʩʪʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʨʫʛʝ ʜʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ ʩʪʦʩʫʻʪʴʩʷ ʨʽʟʥʠʮʽ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ. 

ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ ʜʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʦʚʠʪʴ 31,45, ʟ 120 ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ 

(df). ʉʝʨʝʜʥʻ ʢʚʘʜʨʘʪʽʚ (MS) ʜʦʨʽʚʥʶʻ 0,262. ɺʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ 

ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ ʩʢʣʘʜʘʻ 78,3 %, ʘ ʮʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜʥʦʩʥʠʡ ʚʥʝʩʦʢ 

ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʧʝʨʝʚʠʱʫʻ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʽʚ ʙʽʣʴʰ ʥʽʞ ʫ ʪʨʠ ʨʘʟʠ. ʊʦʙʪʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʤʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ, 

ʥʽʞ ʚʘʨʽʘʮʽʷ, ʧʦʚô̫ ʟʘʥʘ ʟ ʨʽʟʥʠʤʠ ʪʝʩʪʘʤʠ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ 

ʬʽʟʠʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʦʙʪʦ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʪʥʝʩ-

ʪʝʩʪʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʥʷʪʴ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʽ ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʪʨʝʙʘʤ ʩʧʦʨʪʩʤʝʥʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ɽʢʩʧʝʨʪʥʝ ʦʧʠʪʫʚʘʥʥʷ ʪʨʝʥʝʨʽʚ ʟ̔ ʬʫʪʙʦʣʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ 
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ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ 

ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʪʨʝʙʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʟ̔ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ɾʦʜʝʥ ʽʟ ʪʨʝʥʝʨʽʚ ʥʝ ʟʘʧʝʨʝʯʫʻ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʟʘʥʷʪʪʷʭ ʬʫʪʙʦʣʽʩʪʽʚ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʦʣʴʦʚʽ ʛʨʘʚʮʽ ʪʘ ʬʫʪʙʦʣʽʩʪʠ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʬʽʟʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʤʘʩʠ ʪʘ ʜʦʚʞʠʥʠ ʪʽʣʘ; ʦʙʚʦʜʽʚ: ʟʘʧôʷʩʪʷ, 

ʧʝʨʝʜʧʣʽʯʯʷ, ʧʣʝʯʘ ʫ ʩʧʦʢʦʾ ʪʘ ʥʘʧʨʫʞʝʥʥʽ, ʰʠʾ, ʩʪʝʛʦʥ. ʊʦʙʪʦ ʚʦʨʦʪʘʨʽ ʻ 

ʚʠʱʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ, ʤʘʶʪʴ ʙʽʣʴʰʫ ʤʘʩʫ ʪʽʣʘ ʽ 

ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʽʚ. ɺʽʜʨʽʟʥʷʪʁʴʩʷ ʚʦʥʠ ʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ (ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʫ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 7,3Ñ0,7 %, ʘ ʫ 

ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ ï 5,6Ñ1,4 %).  

ɿʜʽʡʩʥʝʥʦ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʯʦʪʠʨʠ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ: ʬʘʢʪʦʨ ˉ1 (7,99), ʬʘʢʪʦʨ ˉ2 (2,24), ʬʘʢʪʦʨ ˉ3 (1,58) 

ʽ ʬʘʢʪʦʨ ˉ4 (1,12) ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʣʘʩʥʠʭ ʯʠʩʝʣ, ʱʦ ʤʘʣʠ ʧʦʢʘʟʥʠʢ ʥʝ ʤʝʥʰʝ 

1, ʡ ʜʚʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ: ʬʘʢʪʦʨ ˉ1 - 47,0 %, ʬʘʢʪʦʨ ˉ2 - 13,2 % ʟʘ 

ʚʽʜʥʦʩʥʠʤ ʚʥʝʩʢʦʤ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ, ʷʢʠʡ ʤʘʚ ʩʢʣʘʜʘʪʠ ʙʽʣʴʰʝ 10 %.  

ɺʠʦʢʨʝʤʣʝʥʦ ʧʝʜʘʛʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʬʽʪʥʝʩ-

ʪʝʩʪʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ 

ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʫ ʜʝʩʷʪʠ ʩʧʨʦʙʘʭ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʷʚʠʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʙʣʠʟʴʢʠʤ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (SW-W=0,793õ0,938; ʨ>0,05). ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʚʘʨʽʘʮʽʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʙʫʣʘ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ 

(V=3,8õ22,1 %). ɺʽʜʥʦʩʥʠʡ ʚʥʝʩʦʢ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ 

ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ (28,5%) ʚʽʜ ʩʫʤʘʨʥʦʾ ʚʘʨʽʘʮʽʾ ʚʠʷʚʠʚʩʷ ʧʦʤʽʪʥʦ ʤʝʥʰʠʤ, 

ʥʽʞ ʚʽʜʧʦʚʽʜʥʠʡ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʩʧʨʦʙʘʤʠ (71,5 %).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʜʽʡʥʠʤʠ (ɯʉʉ=0,747). 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Bosco Ergo Jump 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʷʚʣʝʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʟʫʣʴʪʘʪʽʚ (ʚʽʜ 28,4 ʜʦ 43,3 

ʩʤ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʤʽʞ 

ʩʧʨʦʙʘʤʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʶ. ɺʩʪʘʥʦʚʣʝʥʘ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ (ICC=0,962).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ SEBT ʫ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʬʽʢʩʦʚʘʥʦ 

ʦʜʥʦʨʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ (Vb=3,3 ï 4,7 %).  

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʽʚ ʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʝʨʝʜʙʘʯʘʣʠ ʚʠʚʯʝʥʥʷ ʚʘʨʽʘʮʽʾ ʷʢ ʤʽʞ 

ʪʝʩʪʘʤʠ, ʪʘʢ ʽ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ. ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ ʤʽʞ 

ʪʝʩʪʘʤʠ, ʦʩʢʽʣʴʢʠ p < 0,05, ʟʦʢʨʝʤʘ ʢʨʠʪʠʯʥʝ F (0,05; 11; 120), ʩʪʘʥʦʚʠʪʴ 1,87, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʪʝʩʪʘʤʠ ʫ ʟʘʛʘʣʴʥʫ 

ʚʘʨʽʘʮʽʶ ʩʢʣʘʜʘʻ 21,7 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʝʩʪʽʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ. ʅʘʪʦʤʽʩʪʴ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ 

ʩʪʘʥʦʚʠʪʴ 78,3 %.  

ʊʦʙʪʦ ʚʽʜʥʦʩʥʠʡ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʧʝʨʝʚʠʱʫʻ 

ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʪʨʠ ʨʘʟʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʩʪʽʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʪʘ ʜʦʟʚʦʣʷʻ ʱʝ ʨʘʟ ʘʢʮʝʥʪʫʚʘʪʠ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ. 

 

ʄʘʪʝʨʽʘʣʠ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [15, 16, 20, 21]. 
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ʈʆɿɼɯʃ 4 

ʄɽʊʆɼʀʂɸ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʃɽʅʆʉʊɯ 

ʂɺɸʃɯʌɯʂʆɺɸʅʀʍ ɺʆʈʆʊɸʈɯɺ ʋ ʌʋʊɹʆʃɯ ʊɸ ɰɰ ɽʌɽʂʊʀɺʅɯʉʊʔ 

 

4.1. ʄʝʪʦʜʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʄʠ ʧʽʜʪʨʠʤʫʻʤʦ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ ʧʨʦ ʧʦʪʨʝʙʫ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʠʢ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʬʫʪʙʦʣʽ ʪʘ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʽʜʛʦʪʦʚʮʽ ʛʨʘʚʮʽʚ ʨʽʟʥʦʛʦ ʘʤʧʣʫʘ, 

ʱʦ ʥʘʙʫʚʘʻ ʚʘʛʦʤʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ [30, 

47, 67, 71, 123, 126, 157]. ɸʜʞʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʚʠʩʚʽʪʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʘʤʝ ʚʦʨʦʪʘʨʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʾ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʊʦʤʫ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʮʽʻʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʧʦʪʨʝʙʫ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ, ʤʠ 

ʚʩʪʘʥʦʚʠʣʠ ʧʦʪʨʝʙʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ. ʅʘ ʞʘʣʴ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ 

ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʬʫʪʙʦʣʴʥʠʭ ʪʨʝʥʝʨʽʚ ʫ ʩʬʝʨʽ ʬʽʪʥʝʩʫ, ʱʦ ʩʧʦʥʫʢʘʻ ʥʘʩ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠʢʠ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘʤʠ ʙʫʣʦ 

ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʙʫʜʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʽʜʛʦʪʦʚʯʠʭ 

ʧʝʨʽʦʜʽʚ ʨʽʯʥʦʛʦ ʮʠʢʣʫ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʽʟ ʬʫʪʙʦʣʫ ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ (ʤʦʙʽʣʴʥʦʩʪʽ), ʛʥʫʯʢʦʩʪʽ ʪʘ 

ʚʠʙʫʭʦʚʦ ʾ ʩʠʣʠ. ʊʘʢ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʧʝʨʝʜʙʘʯʘʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ: ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʽʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick mobility, 

ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ ï ʤʽʦʬʘʩʮʘ̔ʣʴʥʠʡ 

ʨʝʣʽʟ (ʄʌʈ), ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ miniband (ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʛʨʫʧʘʤʠ ʤôʷʟʽʚ), ʚʧʨʘʚ ʽʟ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ ʚʽʣʴʥʠʤʠ 

ʚʘʛʘʤʠ. 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʩʪʫʧʥʽ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʙʫʣʦ 

ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ:  

1. ʇʝʨʰʠʡ ʪʘ ʜʨʫʛʠʡ ʧʽʜʛʦʪʦʚʯʽ ʧʝʨʽʦʜʠ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ 

ʚʦʨʦʪʘʨʽʚ ʤʘʶʪʴ ʨʷʜ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ 

ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʻ ʟ ʣʠʧʥʷ ʧʦ ʩʝʨʧʝʥʴ ʽ ʟʘʟʚʠʯʘʡ ʪʨʝʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʥʘ ʚʽʜʢʨʠʪʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʪʦʙʪʦ ʥʘ çʞʠʚʦʤʫè ʧʦʣʽ, ʪʘ ʫ ʩʧʝʢʫ. ʊʨʝʥʫʚʘʥʥʷ ʫ 

ʪʨʝʥʘʞʝʨʥʽʡ ʟʘʣʽ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʪʥʝʩ-ʽʥʚʝʥʪʘʨʶ, ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʪʘ ʤʘʶʪʴ ʰʚʠʜʰʝ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. 

2. ɼʨʫʛʠʡ ʧʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ ʨʽʯʥʦʛʦ ʮʠʢʣʫ, ʷʢʠʡ ʪʨʠʚʘʻ ʟ ʩʽʯʥʷ ʧʦ 

ʣʶʪʠʡ, ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʝʪʘʧʠ: 1 ʝʪʘʧ - ʫʯʘʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʙʦʨʘʭ (ʅʊɿ) ʥʘ ʩʧʦʨʪʠʚʥʽʡ ʙʘʟʽ ʬʫʪʙʦʣʴʥʦʛʦ ʢʣʫʙʫ 

ʪʘ 2 ʝʪʘʧ - ʅʊɿ ʥʘ ʩʧʦʨʪʠʚʥʽʡ ʙʘʟʽ ʟʘʢʦʨʜʦʥʥʠʭ ʢʣʫʙʽʚ. ʎʽ ʜʚʘ ʝʪʘʧʠ ʨʽʟʥʷʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ ʟʘʚʜʘʥʥʷʤʠ ʅʊɿ ʪʘ ʫʤʦʚʘʤʠ, ʚ ʷʢʠʭ ʚʦʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʟʚʘʞʘʶʯʠ 

ʥʘ ʯʘʩʪʫ ʟʤʽʥʫ ʷʢ ʢʣʽʤʘʪʠʯʥʠʭ, ʪʘʢ ʽ ʯʘʩʦʚʠʭ ʫʤʦʚ. ʗʢʽʩʪʴ ʧʦʣʷ, ʜʝ 

ʧʨʦʚʦʜʷʪʴʩʷ ʪʨʝʥʫʚʘʥʥʷ, ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʬʫʪʙʦʣʽʩʪʽʚ (ʰʪʫʯʥʝ ʯʠ çʞʠʚʝè ʧʦʣʝ). ʊʦʤʫ, ʨʦʟʛʣʷʜʘʶʯʠ ʧʝʨʰʠʡ ʝʪʘʧ 

ʜʨʫʛʦʛʦ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʨʽʯʥʦʛʦ ʮʠʢʣʫ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʩʧʦʨʪʠʚʥʽʡ 

ʙʘʟʽ ʬʫʪʙʦʣʴʥʦʛʦ ʢʣʫʙʫ, ʥʘʤʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʫ ʪʨʝʥʘʞʝʨʥʽʡ ʟʘʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ 

ʩʧʦʨʪʠʚʥʦʛʦ ʽʥʚʝʥʪʘʨʶ. ʊʘʢʦʞ ʥʘʤʠ ʚʨʘʭʦʚʘʥʦ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʠʡ ʦʙʩʷʛ 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʫ ʪʨʝʥʘʞʝʨʥʽʡ ʟʘʣʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʬʫʪʙʦʣʽʩʪʽʚ.  

3. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʟʘ ʘʚʪʦʨʩʴʢʦʶ ʤʝʪʦʜʠʢʦʶ ʥʘʤʠ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʮʠʢʣ ʪʨʝʥʫʚʘʥʴ ʪʨʠʚʘʣʽʩʪʶ ʫ 4 ʤʽʢʨʦʮʠʢʣʠ (ʚ ʩʝʨʝʜʥʴʦʤʫ 1 

ʤʽʢʨʦʮʠʢʣ ʜʦʨʽʚʥʶʻ 1 ʢʘʣʝʥʜʘʨʥʦʤʫ ʪʠʞʥʶ ʪʘ ʩʢʣʘʜʘʻ 7 ʜʥʽʚ); 

4. ɻʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ, ʷʢʠʤ ʤʠ ʢʝʨʫʚʘʣʠʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʝʪʦʜʠʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, 
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ʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙʨʘʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʽʛʨʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʦʨʦʪʘʨʽʚ ʫ ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ.  

5. ɺʨʘʭʦʚʘʥʦ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ. 

ɸʜʞʝ ʚʦʨʦʪʘʨʽ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʴʦʚʠʤʠ ʛʨʘʚʮʷʤʠ, 

ʱʦ ʽ ʟʫʤʦʚʣʶʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ [19, 

21]. 

ʆʩʢʽʣʴʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʤʽʩʪʠʪʴ ʽʥʥʦʚʘʮʽʡʥʽ 

ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʥʘʜʘʪʠ ʾʭʥʶ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʘ 

ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʚʠʩʚʽʪʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʪʘ ʪʝʨʤʽʥʽʚ. 

ʊʝʨʤʽʥʦʣʦʛʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʽ ʪʨʝʥʫʚʘʥʴ: 

- ʈʫʭʣʠʚʽʩʪʴ ʩʫʛʣʦʙʽʚ (ʤʦʙʽʣʴʥʽʩʪʴ) ï ʮʝ ʧʦʻʜʥʘʥʥʷ ʧʨʦʷʚʽʚ ʪʘʢʠʭ 

ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ: ʛʥʫʯʢʦʩʪʽ ʪʘ ʩʠʣʠ, ʘ ʪʘʢʦʞ ʣʦʢʦʤʦʪʦʨʥʠʭ ʨʫʭʽʚ.  

- ɻʥʫʯʢʽʩʪʴ ï ʮʝ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ ʣʶʜʠʥʠ, ʪʦʙʪʦ ʮʝ ʩʫʤʘʨʥʠʡ 

ʧʦʢʘʟʥʠʢ ʨʫʭʣʠʚʦʩʪʽ ʚ ʩʫʛʣʦʙʘʭ ʚʩʴʦʛʦ ʪʽʣʘ [73, 74]. 

- ʉʠʣʘ ï ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦʣʘʪʠ ʦʧʽʨ ʘʙʦ ʧʨʦʪʠʜʽʷʪʠ ʡʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʤôʷʟʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. 

- ʂʦʥʪʨʦʣʴ ʣʦʢʦʤʦʮʽʾ ï ʧʨʦʮʝʩ ʩʚʽʜʦʤʦʛʦ ʢʦʥʪʨʦʣʶ ʩʫʢʫʧʥʦʩʪʽ ʨʫʭʽʚ ʪʽʣʘ 

ʩʧʦʨʪʩʤʝʥʘ ʫ ʧʨʦʩʪʦʨʽ, ʘʢʪʠʚʘʮʽʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʚʟʘʻʤʦʜʽʾ ʤôʷʟʽʚ ʪʽʣʘ ʟ 

ʨʫʭʘʤʠ ʤôʷʟʽʚ ʚʽʣʴʥʠʭ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. 

- ɸʢʪʠʚʥʘ ʛʥʫʯʢʽʩʪʴ ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʨʫʭʣʠʚʽʩʪʴ ʫ ʩʫʛʣʦʙʘʭ, ʷʢʫ 

ʩʧʦʨʪʩʤʝʥ ʤʦʞʝ ʧʨʦʷʚʠʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʩʠʣʫ ʩʚʦʾʭ ʤôʷʟʽʚ. ɿʘʣʝʞʠʪʴ ʚʽʜ ʩʠʣʠ ʤôʷʟʽʚ, ʷʢʽ 

ʦʪʦʯʫʶʪʴ ʩʫʛʣʦʙʠ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʨʫʭ [73, 74]. 

- ʇʘʩʠʚʥʘ ʛʥʫʯʢʽʩʪʴ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʚʠʱʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʷʢʫ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʘʨʪʥʝʨʦʤ, ʪʨʝʥʘʞʝʨʦʤ, 

ʦʙʪʷʞʝʥʥʷʤ [73, 74]. 
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- ʉʪʘʪʠʯʥʝ ʨʦʟʪʷʛʫʚʘʥʥʷ ï ʮʝ ʚʠʢʦʥʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʨʫʭʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʚʣʘʩʥʠʭ ʤôʷʟʦʚʠʭ ʟʫʩʠʣʴ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ 

ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ ʟʛʽʜʥʦ ʟ ʜʦʟʫʚʘʥʥʷʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. 

- ɼʠʥʘʤʽʯʥʝ ʨʦʟʪʷʛʫʚʘʥʥʷ ï ʮʝ ʚʠʢʦʥʘʥʥʷ ʘʢʪʠʚʥʠʭ ʨʫʭʽʚ ʪʽʣʘ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʚʣʘʩʥʠʭ ʤôʷʟʦʚʠʭ ʟʫʩʠʣʴ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʠʭ ʻ ʧʦʩʪʫʧʦʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ (ROM - Range of movement) ʪʘ/ʘʙʦ ʰʚʠʜʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʫʭʽʚ.   

- ɯʟʦʤʝʪʨʠʯʥʝ ʨʦʟʪʷʛʫʚʘʥʥʷ ï ʪʠʧ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʨʫʭʫ), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʦʧʽʨ ʛʨʫʧ ʤôʷʟʽʚ ʪʽʣʘ ʰʣʷʭʦʤ 

ʽʟʦʤʝʪʨʠʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ (ʥʘʧʨʫʞʝʥʥʷ) ʨʦʟʪʷʛʥʫʪʠʭ ʤôʷʟʽʚ.  

- ʇʨʦʧʨʽʦʮʝʧʪʠʚʥʝ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʝ ʨʦʟʩʣʘʙʣʝʥʥʷ (ʇʅʄʈ) ï ʪʝʭʥʽʢʘ 

ʤʘʥʫʘʣʴʥʦʛʦ ʩʫʧʨʦʪʠʚʫ, ʷʢʘ ʽʤʽʪʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʘʪʪʝʨʥʠ ʨʫʭʽʚ (ʭʦʜʴʙʘ, 

ʙʽʛ, ʧʨʠʩʽʜʘʥʥʷ ʪʦʱʦ). ɼʘʥʘ ʪʝʭʥʽʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʫʭʽʚ ʫ 

ʜʝʢʽʣʴʢʦʭ ʧʣʦʱʠʥʘʭ ʦʜʥʦʯʘʩʥʦ. 

- ʉʢʦʨʦʯʝʥʥʷ-ʨʦʟʩʣʘʙʣʝʥʥʷ ï ʪʠʧ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʚ 

ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʠʡ ʧʨʠʥʮʠʧ ʜʽʾ: ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʠʚʥʦʛʦ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʤôʷʟ ʩʢʦʨʦʯʫʻʪʴʩʷ ʽʟʦʤʝʪʨʠʯʥʦ ʥʘ 7-15 ʩʝʢʫʥʜ, ʧʽʩʣʷ ʯʦʛʦ 

ʨʦʟʩʣʘʙʣʷʻʪʴʩʷ ʥʘ 2-3 ʩʝʢʫʥʜʠ ʽ ʟʥʦʚʫ ʨʦʟʪʷʛʫʻʪʴʩʷ ʧʘʩʠʚʥʦ ʥʘ ʱʝ ʙʽʣʴʰʫ 

ʘʤʧʣʽʪʫʜʫ ʨʫʭʫ, ʥʽʞ ʙʫʣʘ ʧʦʧʝʨʝʜʥʴʦ. ʌʽʥʘʣʴʥʝ ʧʘʩʠʚʥʝ ʨʦʟʪʷʛʫʚʘʥʥʷ ʪʨʠʚʘʻ 

10-15 ʩʝʢʫʥʜ, ʧʽʩʣʷ ʯʦʛʦ ʤôʷʟʠ ʨʦʟʩʣʘʙʣʷʶʪʴ ʥʘ 20 ʩʝʢʫʥʜ ʪʘ ʛʦʪʫʶʪʴ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʦʾ ʚʧʨʘʚʠ ʪʝʭʥʽʢʦʶ ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʦʛʦ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ 

ʨʦʟʩʣʘʙʣʝʥʥʷ. 

- ʉʢʦʨʦʯʝʥʥʷ-ʨʦʟʩʣʘʙʣʝʥʥʷ-ʩʢʦʨʦʯʝʥʥʷ ï ʪʠʧ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ, ʱʦ ʤʘʻ 

ʥʘ ʤʝʪʽ ʟʘʣʫʯʠʪʠ ʜʚʘ ʽʟʦʤʝʪʨʠʯʥʠʭ ʩʢʦʨʦʯʝʥʥʷ: ʧʝʨʰʝ ï ʤôʷʟʠ ʘʛʦʥʽʩʪʠ, ʜʨʫʛʝ 

ï ʤôʷʟʠ ʘʥʪʘʛʦʥʽʩʪʠ. ʇʝʨʰʘ ʯʘʩʪʠʥʘ ʚʧʨʘʚʠ ʚʠʢʦʥʫʻʪʴʩʷ ʽʜʝʥʪʠʯʥʦ 

ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʘʥʦʤʫ ʦʧʠʩʫ ʩʢʦʨʦʯʝʥʥʷ-ʨʦʟʩʣʘʙʣʝʥʥʷ. ʆʜʥʘʢ ʥʘ ʝʪʘʧʽ 

ʧʘʩʠʚʥʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 7-15 ʩʝʢʫʥʜ ʪʘ ʤô̫ ʟ 

ʨʦʟʩʣʘʙʣʷʻʪʴʩʷ. ʄôʷʟʠ ʘʥʪʘʛʦʥʽʩʪʠ, ʥʘʚʧʘʢʠ, ʽʟʦʤʝʪʨʠʯʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʪʘ 
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ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʧʦʣʦʞʝʥʥʽ ʥʘ 7-15 ʩʝʢʫʥʜ. ʇʽʜ ʯʘʩ 20-ʩʝʢʫʥʜʥʦʾ ʧʘʫʟʠ-

ʨʦʟʩʣʘʙʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʥʘʩʪʫʧʥʦʾ ʚʧʨʘʚʠ ʪʝʭʥʽʢʦʶ ʇʅʄʈ. 

- ɸʨʪʠʢʫʣʷʮʽʷ ï ʮʝ ʨʫʭ ʫ ʩʫʛʣʦʙʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʦʛʦ ʧʨʠʨʦʜʥʠʤ 

ʜʽʘʧʘʟʦʥʦʤ. ʊʦʯʢʦʶ ʘʨʪʠʢʫʣʷʮʽʾ ʨʫʭʫ ʚʠʩʪʫʧʘʻ ʩʫʛʣʦʙ. ʌʫʥʢʮʽʦʥʘʣʴʥʦ 

ʟʜʦʨʦʚʠʡ ʩʫʛʣʦʙ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʦʤʦʞʥʽʩʪʶ ʚʠʢʦʥʫʚʘʪʠ ʘʤʧʣʽʪʫʜʥʽ 

ʨʫʭʠ ʫ ʚʩʽʭ ʥʘʧʨʷʤʢʘʭ, ʱʦ ʧʨʠʨʦʜʥʦ ʟʘʢʣʘʜʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʦʛʦ ʩʫʛʣʦʙʫ 

[182]. 

 - ɹʨʘʭʽʘʮʽʷ ï ʮʝ ʦʜʠʥ ʟ̔ ʚʠʜʽʚ ʣʦʢʦʤʦʮʽʾ, ʢʦʣʠ, ʨʦʟʛʦʡʜʫʶʯʠʩʴ ʥʘ 

ʨʫʢʘʭ, (ʢʦʣʠʚʘʣʴʥʽ ʨʫʭʠ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʽʣʘ ʫ ʧʨʦʩʪʦʨʽ. ʊʦʙʪʦ, 

ʢʦʣʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ ʭʚʘʪʫ ʪʘ ʩʠʣʦʚʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʧʣʝʯʦʚʦʛʦ ʧʦʷʩʫ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʦʩʥʦʚʘ ʜʦ ʧʨʦʷʚʫ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʧʽʜ ʯʘʩ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ [244]. 

- ʈʦʪʘʮʽʷ ï ʨʫʭ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʘʥʘʪʦʤʽʯʥʽʡ ʦʩʽ, ʚʠʩʪʫʧʘʻ ʜʦʧʦʤʽʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʨʝʘʣʽʟʘʮʽʾ ʙʨʘʭʽʘʮʽʾ [182].  

-  ʂʦʥʪʨʦʣʴ ʣʦʧʘʪʦʢ ï ʮʝ ʧʽʜʢʦʥʪʨʦʣʴʥʠʡ ʨʫʭ ʣʦʧʘʪʢʘʤʠ ʚʟʜʦʚʞ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʪʘ ʚʠʟʥʘʯʝʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʜʽʘʧʘʟʦʥʦʤ ʩʫʛʣʦʙʽʚ. 

-  ʅʝʨʚʦʚʦ-ʤôʷʟʦʚʠʡ ʢʦʥʪʨʦʣʴ ï ʮʝ ʧʨʦʮʝʩ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʨʫʭʦʚʦʾ ʜʽʾ. 

ʅʘʜʘʤʦ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ. Stick 

mobility ï ʩʠʩʪʝʤʘ ʪʨʝʥʫʚʘʥʴ ʟ̔ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʪʘ 

ʩʪʫʧʝʥʝʤ ʩʫʧʨʦʪʠʚʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ, 

ʩʠʣʠ, ʘʢʪʠʚʘʮʽʾ ʤôʷʟʽʚ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ (ʨʠʩ. 4.1).  

ʉʠʩʪʝʤʘ Stick Mobility ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ - ROM ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʠʡ ʟʚôʷʟʦʢ. ʋ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʩɹ ̫ stick - 

ʩʧʝʮʽʘʣʴʥʘ ʛʽʤʥʘʩʪʠʯʥʘ ʧʘʣʠʮʷ ʷʢ ʟʘʩʽʙ, ʱʦ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʜʽʘʧʘʟʦʥʫ 

ʨʫʭʽʚ - ROM, ʟʘʛʘʣʴʥʠʭ ʩʠʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʢʨʘʱʝʥʥʶ ʧʦʩʪʘʚʠ, ʨʦʟʚʠʪʢʫ 

ʟʜʘʪʥʦʩʪʽ ʟʙʝʨʽʛʘʪʠ ʩʪʽʡʢʫ ʨʽʚʥʦʚʘʛʫ ʪʘ ʚʽʜʯʫʪʪʷ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʫ ʧʨʦʩʪʦʨʽ. 

ʉʠʩʪʝʤʘ Stick Mobility ʻ ʧʨʦʩʪʦʶ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ. ʂʦʤʧʣʝʢʩʠ ʪʨʝʥʫʚʘʥʴ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʦʜʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ 
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ʩʧʦʨʪʩʤʝʥʽʚ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʦʟʜʦʨʦʚʯʦ-ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʟʘʥʷʪʴ.  

 

 
 

ʈʠʩ. 4.1. ʇʨʠʢʣʘʜʠ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʬʫʪʙʦʣʽʩʪʘʤʠ ʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ 

ʧʘʣʠʮʷʤʠ- Stick Mobility   

 

ʊʘʢ, ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ Stick mobility ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʡ ʩʫʧʨʦʪʠʚ ʛʽʤʥʘʩʪʠʯʥʠʭ ʧʘʣʠʮʴ (ʚʘʞʝʣʷ); 

ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʧʦʟʠ ʪʽʣʘ ʪʘ ʧʨʦʪʠʜʽʾ ʟʦʚʥʽʰʥʽʤ ʘʙʦ 

ʚʥʫʪʨʽʰʥʽʤ ʩʠʣʘʤ. ʊʘʢʦʞ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʛʽʤʥʘʩʪʠʯʥʠʭ ʧʘʣʠʮʴ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰ ʩʪʽʡʢʝ ʧʦʣʦʞʝʥʥʷ ʫ ʩʫʛʣʦʙʘʭ ʪʽʣʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʨʝʥʫʚʘʪʠ 

ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʽ ʥʘʚʠʯʢʠ ʩʧʦʨʪʩʤʝʥʘ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʽʟ 

ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʥʝʪʠʯʥʠʡ ʪʘ 

ʚʽʟʫʘʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ɿʦʢʨʝʤʘ, ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʢʫʪʦʤ ʽ ʘʤʧʣʽʪʫʜʦʶ ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ, ʪʦʙʪʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʜʽʘʧʘʟʦʥʦʤ ʨʫʭʫ ʫ ʩʫʛʣʦʙʘʭ. ʂʽʥʝʪʠʯʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʮʽʥʢʠ ʧʨʠʢʣʘʜʝʥʠʭ ʩʠʣ ʧʦʰʪʦʚʭʫ ʘʙʦ ʪʷʛʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʽʤʥʘʩʪʠʯʥʦʾ ʧʘʣʠʮʽ, ʘ ʪʘʢʦʞ ʚʽʜʯʫʪʪʷ ʧʦʣʦʞʝʥʥʷ ʩʫʛʣʦʙʽʚ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʦʾ ʜʽʾ ʟʘʣʫʯʘʶʪʴʩʷ ʥʝ ʣʠʰʝ 

ʤôʷʟʠ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ, ʘ ʽ ʧʨʠʣʝʛʣʽ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʘʩʠʩʪʝʥʪʽʚ ʫ ʧʽʜʪʨʠʤʮʽ 
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ʤôʷʟʦʚʦʛʦ ʟʫʩʠʣʣʷ (ʽʨʨʘʜʽʘʮʽʷ ʤôʷʟʦʚʦʛʦ ʟʫʩʠʣʣʷ). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʽʟʦʤʝʪʨʠʯʥʠʡ ʪʠʧ ʩʢʦʨʦʯʝʥʥʷ ʤôʷʟʽʚ ʪʘ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʜʠʥʘʤʽʢʫ ʽʟʦʤʝʪʨʠʯʥʠʭ ʧʘʪʪʝʨʥʽʚ ʨʫʭʽʚ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʤʦʙʽʣʴʥʦʩʪʽ ʥʘ 

ʟʘʥʷʪʪʷʭ ʜʦʮʽʣʴʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʽʘʧʘʟʦʥ ʨʫʭʽʚ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʫʛʣʦʙʽʚ ʪʘ 

ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʽ ʟʫʩʠʣʣʷ ʟʘʛʘʣʦʤ. 

ʄʽʦʬʘʩʮʽʘʣʴʥʠʡ ʨʝʣʽʟ (ʄʌʈ) - ʩʠʩʪʝʤʘ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤôʷʟʦʚʫ ʪʘ 

ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʣʽʚ, 

ʮʠʣʽʥʜʨʽʚ, ʦʜʠʥʘʨʥʠʭ ʘʙʦ ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʤôʷʯʽʚ. ɯʥʚʝʥʪʘʨ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʄʌʈ, ʨʽʟʥʠʪʴʩʷ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʜʽʘʤʝʪʨʘʤʠ, ʨʝʣʴʻʬʦʤ ʪʘ 

ʩʪʫʧʝʥʷʤʠ ʩʫʧʨʦʪʠʚʫ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ ʚʦʥʠ ʚʠʢʦʥʘʥʽ (ʨʠʩ. 4.2).  

 

 

ʈʠʩ. 4.2. ɯʥʚʝʥʪʘʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʽʦʬʘʩʮʽʘʣʴʥʦʤʫ ʨʝʣʽʟʽ 

 

ʅʘʫʢʦʚʮʷʤʠ ʜʦʚʝʜʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʢʦʤʧʣʝʢʩʫ ʄʌʈ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʣʦʚʠʭ ʪʘ ʰʚʠʜʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʶʯʠʭ ʧʨʦʮʝʜʫʨ ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʪʘ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ [25, 43, 82, 142, 153, 192, 203]. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʤʽʦʬʘʩʮʽʘʣʴʥʦʛʦ ʨʝʣʽʟʫ ʥʘ 

ʧʦʯʘʪʢʫ ʪʨʝʥʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

[192]. ʆʜʥʘʢ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʽ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʚʝʨʜʞʫʶʪʴ ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʌʈ ʥʘʧʨʠʢʽʥʮʽ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʧʽʜ ʯʘʩ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʩʧʦʨʪʩʤʝʥʽʚ [136, 203]. 
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ʊʦʙʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʄʌʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʧʦʨʪʽ ʜʣʷ 

ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʛʥʫʯʢʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ (ʤʦʙʽʣʴʥʦʩʪʽ) ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʧʨʽʦʮʝʧʮʽʾ 

[200]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʪʝʭʥʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʌʈ ʻ: ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʫʭʽʚ ʧʨʦʢʘʪʫʚʘʥʥʷ ʚʟʜʦʚʞ ʽ ʧʦʧʝʨʝʢ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʜʽʣʷʥʢʠ ʫ ʧʦʚʽʣʴʥʦʤʫ 

ʪʝʤʧʽ; ʘʢʪʠʚʥʝ ʜʠʭʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʠ ʄʌʈ; ʦʧʨʘʮʶʚʘʥʥʷ ʥʝ 

ʙʽʣʴʰʝ 6-8 ʛʨʫʧ ʤôʷʟʽʚ ʥʘ ʦʜʥʦʤʫ ʟʘʥʷʪʪʽ; ʤʽʦʬʘʩʮʽʘʣʴʥʠʡ ʚʧʣʠʚ ʧʦʚʠʥʝʥ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʤôʷʟʠ ʪʘ ʬʘʩʮʽʾ ʟʛʽʜʥʦ ʟ ʬʘʩʮʽʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʟʘ 

ʊʦʤʘʩʦʤ ʄʘʻʨʩʦʤ [194]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʙʠʜʚʽ ʤʝʪʦʜʠʢʠ Stick Mobility ʪʘ ʄʌʈ ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ (ʤʦʙʽʣʴʥʦʩʪʽ), ʢʦʦʨʜʠʥʘʮʽʾ. ɺʦʥʠ 

ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʪʘ ʬʘʩʮʽʾ ʪʽʣʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʷʢʠʭ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʫʤʦʚʦʶ ʜʽʷʣʴʥʦʩʪʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʌʘʩʮʽʷ ï ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʢʦʣʘʛʝʥʦʚʠʭ ʪʘ ʝʣʘʩʪʠʯʥʠʭ 

ʚʦʣʦʢʦʥ. ʈʦʟʤʽʱʝʥʘ ʥʘ ʧʦʚʝʨʭʥʽ ʤôʷʟʽʚ ʘʙʦ ʚ ʛʣʠʙʠʥʽ ʧʽʜ ʤôʷʟʘʤʠ. ʆʜʥʽʻʶ ʟ 

ʬʫʥʢʮʽʡ ʻ ʚʠʚʝʜʝʥʥʷ ʪʦʢʩʠʥʽʚ. ʌʘʩʮʽʷ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʢʦʤʫʥʽʢʘʪʠʚʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʪʽʣʘ. ɿʜʘʪʥʽʩʪʴ ʬʘʩʮʽʾ ʜʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʦʣʘʛʝʥʦʚʠʭ ʪʘ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʜʽʶʪʴ ʷʢ ʩʧʽʨʘʣʴʥʽ ʧʨʫʞʠʥʠ - ʤʽʮʥʽ, ʘʣʝ 

ʧʨʫʞʥʽ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʬʘʩʮʽʾ ʙʫʪʠ ʯʫʪʣʠʚʦʶ ʪʘ ʛʥʫʯʢʦʶ 

ʧʽʜ ʯʘʩ ʨʫʭʽʚ ʘʙʦ ʘʢʪʠʚʥʦʩʪʽ ʟʘʛʘʣʦʤ. ʆʜʥʘʢ ʥʘʜʤʽʨʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʪʨʘʚʤʠ ʨʦʙʣʷʪʴ ʬʘʩʮʽʶ ʥʝʝʣʘʩʪʠʯʥʦʶ ʪʘ ʮʫʧʢʦʶ. ʎʝ ʧʨʠʥʦʩʠʪʴ ʥʝ ʣʠʰʝ 

ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʪʘ ʜʠʩʢʦʤʬʦʨʪ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻ ʤôʷʟʦʚʠʡ ʪʦʥʫʩ, ʟʙʽʣʴʰʫʻ 

ʤôʷʟʦʚʫ ʚʪʦʤʫ, ʧʦʛʽʨʰʫʻ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʦʙʤʝʞʫʻ ʘʤʧʣʽʪʫʜʫ ʨʫʭʫ ʪʦʱʦ. ʉʪʘʥ 

ʬʘʩʮʽʾ ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʤôʷʟʽʚ ʟʘʛʘʣʦʤ [220]. 

ʅʘ ʜʫʤʢʫ ʊʦʤʘʩʘ ʄʘʻʨʩʘ - ʘʚʪʦʨʘ ʢʥʠʛʠ ñɸʥʘʪʦʤʽʯʥʽ ʧʦʪʷʛʠò [194], 

ʧʨʘʮʶʶʯʠ ʟ ʬʘʩʮʽʻʶ, ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʚʥʽ ʥʘʧʨʷʤʢʠ ʨʫʭʫ ʟʘ ʣʽʥʽʷʤʠ, ʘ 

ʩʘʤʝ: ʧʦʚʝʨʭʥʝʚʘ ʟʘʜʥʷ ʣʽʥʽʷ (ʧʦʩʪʫʨʘʣʴʥʘ ʣʽʥʽʷ), ʧʦʚʝʨʭʥʝʚʘ ʬʨʦʥʪʘʣʴʥʘ 

ʣʽʥʽʷ, ʣʘʪʝʨʘʣʴʥʘ ʣʽʥʽʷ, ʩʧʽʨʘʣʴʥʘ ʣʽʥʽʷ, ʣʽʥʽʷ ʨʫʢʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ. 
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ʂʦʞʥʘ ʟ ʣʽʥʽʡ ʤʘʻ ʩʚʽʡ ʥʘʧʨʷʤʦʢ ʪʘ ʦʙʣʘʩʪʴ ʤôʷʟʦʚʦ-ʬʘʩʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ. 

ɺʩʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʜʦʚʞ ʰʣʷʭʫ ʤʽʦʬʘʩʮʽʘʣʴʥʦʾ ʣʽʥʽʾ, ʽʨʨʘʜʽʶʻ ʧʦ ʚʩʽʡ 

ʬʘʩʮʽʘʣʴʥʽʡ ʣʽʥʽʾ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʣʽʥʽʡ, ʛʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʦʾ ʻ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʘʚʦʶ ʚ ʨʫʩʽ (ʫ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ), ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ ʚʧʝʨʝʜ 

(ʟʛʠʥʘʥʥʷ ʪʫʣʫʙʘ), ʧʦʩʠʣʝʥʥʷ ʨʫʭʫ ʥʘʟʘʜ (ʨʦʟʛʠʥʘʥʥʷ ʪʫʣʫʙʘ) ʫ ʚʠʧʘʜʢʘʭ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʻ ʧʦʚʝʨʭʥʝʚʘ ʟʘʜʥʷ ʣʽʥʽʷ (ʇɿʃ). ɯʩʥʫʻ ʧʨʘʚʘ 

ʪʘ ʣʽʚʘ ʇɿʃ. ɿʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʠʣʴʥʽʡ ʩʪʦʨʦʥʽ ʩʪʦʧʠ ʪʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʜʠʩʪʘʣʴʥʠʭ ʬʘʣʘʥʛ ʧʘʣʴʮʽʚ ʥʽʛ. ɺʢʣʶʯʘʻ ʫ ʩʝʙʝ ʩʫʭʦʞʠʣʢʠ ʟʛʠʥʘʯʽʚ ʧʘʣʴʮʽʚ 

ʥʽʛ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʘʧʦʥʝʚʨʦʟ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʧʦ ʬʨʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧôʷʪʢʠ, ʩʪʚʦʨʶʶʯʠ ʥʘʪʷʞʽʥʥʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʧʠ. ɼʘʣʽ ʧʦ ʘʭʽʣʣʦʚʦʤʫ 

ʩʫʭʦʞʠʣʢʫ, ʜʦ ʷʢʦʛʦ ʧʨʠʢʨʽʧʣʝʥʽ ʣʠʪʢʦʚʠʡ ʪʘ ʢʘʤʙʘʣʦʧʦʜʽʙʥʠʡ ʤôʷʟʠ, ʇɿʃ 

ʟʘʣʫʯʘʻ ʫ ʩʚʦʶ ʨʦʙʦʪʫ ʧʽʚʩʫʭʦʞʠʣʢʦʚʠʡ, ʧʽʚʧʝʨʝʪʠʥʯʘʩʪʠʡ ʪʘ ʜʚʦʛʦʣʦʚʠʡ 

ʤôʷʟʠ ʩʪʝʛʥʘ (ʨʠʩ. 4.3).  

 

ʈʠʩ. 4.3. ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʟʘʜʥʴʦʾ ʣʽʥʽʾ 

ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʦʩʦʙʣʠʚʦʤʫ ʟʥʘʯʝʥʥʽ ʬʫʥʢʮʽʡ ʧʽʚʩʫʭʦʞʠʣʢʦʚʦʛʦ ʪʘ 

ʧʽʚʧʝʨʝʪʠʥʯʘʩʪʦʛʦ ʤôʷʟʽʚ ʩʪʝʛʥʘ ʜʣʷ ʬʫʪʙʦʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʆʙʠʜʚʘ ʤôʷʟʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʜʽʘʣʴʥʫ ʨʦʪʘʮʽʶ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ ʧʨʠ 

ʟʽʛʥʫʪʦʤʫ ʢʦʣʽʥʽ, ʘ ʪʘʢʦʞ ʣʘʪʝʨʘʣʴʥʫ ʨʦʪʘʮʽʶ ʛʦʤʽʣʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 
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ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ - ʥʘ ʬʫʪʙʦʣʴʥʦʤʫ ʧʦʣʽ ʮʝ ʪʦʪʦʞʥʝ ʫʭʠʣʫ ʬʫʪʙʦʣʽʩʪʘ ʚʽʜ 

ʫʜʘʨʫ ʤôʷʯʝʤ. ʅʘʩʪʫʧʥʠʡ ʨʫʭ ʬʘʩʮʽʾ ʚʢʣʶʯʘʻ ʢʨʠʞʦʚʦ-ʙʫʛʨʦʚʫ ʟʚôʷʟʢʫ ʽ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʤôʷʟ ʨʦʟʛʠʥʘʯ ʭʨʝʙʪʘ, ʥʘʡʜʦʚʰʠʡ ʤôʷʟ ʭʨʝʙʪʘ, ʪʘ ʢʣʫʙʦʚʦ-

ʨʝʙʝʨʥʠʡ ʤôʷʟ, ʦʩʪʠʩʪʠʡ, ʧʽʚʦʩʪʠʩʪʠʡ ʪʘ ʙʘʛʘʪʦʨʦʟʜʽʣʴʥʠʡ ʤôʷʟʠ. ʇʦʧʝʨʝʯʥʦ-

ʦʩʪʴʦʚʽ ʤôʷʟʠ ʻ ʥʘʡʛʣʠʙʰʠʤʠ ʤôʷʟʘʤʠ ʮʽʻʾ ʜʽʣʷʥʢʠ. ɿʘʜʥʽʡ ʧʨʷʤʠʡ ʤôʷʟ 

ʛʦʣʦʚʠ ʪʘ ʢʦʩʠʡ ʤôʷʟ ʛʦʣʦʚʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʇɿʃ - 

ʢʝʨʫʶʪʴ ʨʫʭʘʤʠ ʦʯʝʡ ʪʘ ʢʦʦʨʜʠʥʘʮʽʻʶ ʨʫʭʽʚ ʤôʷʟʽʚ ʩʧʠʥʠ. ɺʽʜ ʧʦʪʠʣʠʯʥʦʛʦ 

ʛʨʝʙʝʥʷ ʇɿʃ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚʛʦʨʫ ʪʘ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʰʘʨʠ ʬʘʩʮʽʾ ʯʝʨʝʧʘ 

ʧʽʜʧʦʪʠʣʠʯʥʠʭ ʪʘ ʣʦʙʥʠʭ ʤôʷʟʽʚ ʪʘ ʢʨʽʧʠʪʴʩʷ ʜʦ ʥʘʜʙʨʽʚʥʦʾ ʜʫʛʠ ʣʦʙʥʦʾ 

ʢʽʩʪʢʠ ʦʙʣʠʯʯʷ.  

ɺʨʽʚʥʦʚʘʞʫʻ ʧʦʚʝʨʭʥʝʚʫ ʟʘʜʥʶ ʣʽʥʽʶ, ʧʽʜʪʨʠʤʫʻ ʯʘʩʪʠʥʠ ʩʢʝʣʝʪʫ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʧʝʨʝʜʫ ʚʽʜ ʣʽʥʽʾ ʮʝʥʪʨʘ ʤʘʩʠ ʪʽʣʘ - ʣʦʙʢʦʚʫ ʢʽʩʪʢʫ, ʛʨʫʜʥʫ 

ʢʣʽʪʢʫ ʪʘ ʦʙʣʠʯʯʷ - ʧʦʚʝʨʭʥʝʚʘ ʬʨʦʥʪʘʣʴʥʘ ʣʽʥʽʷ (ʇʌʃ). ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʩʪʫʨʘʣʴʥʝ ʚʠʧʨʷʤʣʝʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʫ, ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʜʣʷ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ (ʨʠʩ. 4.4).  

 

ʈʠʩ. 4.4. ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʬʨʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ 

ʇʦʯʘʪʦʢ ʇʌʃ ʙʝʨʝ ʟ ʪʠʣʴʥʦʾ ʩʪʦʨʦʥʠ ʩʪʦʧʠ ʪʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʘ ʽʟ ʇɿʃ ʫ 

ʥʘʜʢʽʩʥʠʮʽ ʥʘʚʢʦʣʦ ʢʽʥʮʽʚ ʬʘʣʘʥʛ ʧʘʣʴʮʽʚ ʩʪʦʧʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʧʽʣʴʥʠʡ 

ʧʦʯʘʪʦʢ ʇɿʃ ʪʘ ʇʌʃ, ʦʩʪʘʥʥʷ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʦʟʛʠʥʘʥʥʽ ʧʘʣʴʮʽʚ ʥʽʛ. ʇʝʨʝʜʥʽʡ 
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ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʠʡ ʤôʷʟ, ʬʘʩʮʽʷ ʛʦʤʽʣʢʠ ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʬʘʩʮʽʘʣʴʥʽ ʰʘʨʠ, ʱʦ 

ʧʨʦʭʦʜʷʪʴ ʥʘʜ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʶ ʢʽʩʪʢʦʶ ʟ ʤʝʜʽʘʣʴʥʦʾ ʩʪʦʨʦʥʠ ʧʝʨʝʜʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʛʦʤʽʣʢʠ, ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʇʌʃ. ʏʘʩʪʠʥʦʶ ʣʽʥʽʾ ʪʘʢʦʞ ʻ ʥʘʜʢʦʣʽʥʥʠʢ 

(ʚʝʣʠʢʘ ʩʝʩʘʤʦʧʦʜʽʙʥʘ ʢʽʩʪʢʘ), ʱʦ ʫʪʨʠʤʫʻ ʪʢʘʥʠʥʠ ʇʌʃ ʥʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʪʦʯʢʠ ʦʧʦʨʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʫ, ʯʠʤ ʟʙʽʣʴʰʫʻ ʚʘʞʽʣʴ ʯʦʪʠʨʠʛʦʣʦʚʦʛʦ 

ʤôʷʟʘ ʩʪʝʛʥʘ ʜʣʷ ʨʦʟʛʠʥʘʥʥʷ ʢʦʣʽʥʘ. ʊʨʠ ʰʠʨʦʢʠʭ ʤôʷʟʠ ʯʦʪʠʨʠʛʦʣʦʚʦʛʦ 

ʤôʷʟʘ ʩʪʝʛʥʘ ʧʨʠʢʨʽʧʣʷʶʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, 

ʯʝʪʚʝʨʪʠʡ ʧʨʷʤʠʡ ʤôʷʟ ʩʪʝʛʥʘ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥ̫ ʤ - ʧʦʚʝʨʭʥʝʚʠʡ ʪʘ ʤʘʻ 

ʢʨʽʧʣʝʥʥʷ ʜʦʩʠʪʴ ʛʣʠʙʦʢʦ. ʉʘʤʝ ʧʨʷʤʠʡ ʤôʷʟ ʩʪʝʛʥʘ ʚʭʦʜʠʪʴ ʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʇʌʃ. ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʫʭʫ ʟʘ ʇʌʃ ʩʣʽʜ 

ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʨʦʣʽ ʛʣʠʙʦʢʦʾ ʬʨʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ ʬʘʩʮʽʡ, ʘʜʞʝ ʩʘʤʝ ʚʦʥʘ 

ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʨʦʙʦʪʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʪʫʣʫʙʘ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʣʽʥʽʾ. 

ɻʣʠʙʦʢʘ ʬʨʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʚʠʩʪʫʧʘʻ ʩʧʦʣʫʯʝʥʥʷʤ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʤʽʦʬʘʩʮʽʘʣʴʥʦʛʦ ʧʨʷʤʦʛʦ ʟôʻʜʥʘʥʥʷ, ʚʠʢʦʥʫʻ 

ʤʝʭʘʥʽʯʥʝ ʧʦʻʜʥʘʥʥʷ ʯʝʨʝʟ ʪʘʟʦʚʫ ʢʽʩʪʢʫ. ɼʘʣʽ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʣʦʙʢʦʚʦʾ 

ʢʽʩʪʢʠ ʧʦ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʬʘʩʮʽʾ, ʤôʷʟʦʚʠʤ ʝʣʝʤʝʥʪʘʤ ʧʽʨʘʤʽʜʥʦʾ, ʧʨʷʤʦʾ, 

ʢʦʩʠʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ ʇʌʃ ʧʨʦʣʷʛʘʻ ʜʦ ʨʝʙʝʨʥʦʛʦ ʢʨʘʶ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ. ɺʽʜ 5 ʨʝʙʨʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʇʌʃ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʧʦ ʛʨʫʜʠʥʥʽʡ ʬʘʩʮʽʾ ʜʦ 

ʛʨʫʜʠʥʥʦ-ʢʣʶʯʠʯʥʦ-ʩʦʩʢʦʧʦʜʽʙʥʦʛʦ ʤôʷʟʘ. ɼʘʣʽ ʣʽʥʽʷ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʤôʷʟʠ 

ʯʝʨʝʧʘ ʪʘ ʧʨʦʭʦʜʠʪʴ ʟʚʝʨʭʫ ʘʩʪʝʨʽʦʥʫ - ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ ʧʦʪʠʣʠʯʥʦʾ, 

ʩʢʨʦʥʝʚʦʾ ʪʘ ʪʽʤô̫ ʥʦʾ ʢʽʩʪʦʢ.  

ʃʘʪʝʨʘʣʴʥʘ ʣʽʥʽʷ (ʃʃ) ʟʘʙʝʟʧʝʯʫʻ ʙʘʣʘʥʩ ʤʽʞ ʧʝʨʝʜʥʴʦʶ ʪʘ ʟʘʜʥʴʦʶ 

ʣʽʥʽʷʤʠ ʪʽʣʘ ʪʘ ʩʪʚʦʨʶʻ ʨʽʚʥʦʚʘʛʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʘʚʦʶ ʽ ʣʽʚʦʶ ʩʪʦʨʦʥʘʤʠ. 

ʊʘʢʦʞ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʧʦʩʝʨʝʜʥʠʢʘ ʚ ʧʝʨʝʜʘʯʽ ʟʫʩʠʣʣʷ ʤʽʞ ʽʥʰʠʤʠ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʣʽʥʽʷʤʠ (ʧʦʚʝʨʭʥʝʚʦʶ ʬʨʦʥʪʘʣʴʥʦʶ, ʧʦʚʝʨʭʥʝʚʦʶ ʟʘʜʥʴʦʶ, 

ʣʽʥʽʷʤʠ ʨʫʢ ʪʘ ʩʧʽʨʘʣʴʥʦʶ ʣʽʥʽʻʶ). ʃʃ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʫʯʝʥʘ ʫ ʧʨʦʮʝʩ 

ʚʠʢʦʥʘʥʥʷ ʙʦʢʦʚʠʭ ʥʘʭʠʣʽʚ ʪʽʣʘ, ʟʛʠʥʘʥʥʷ ʪʫʣʫʙʘ, ʚʽʜʚʝʜʝʥʥʷ ʫ ʢʫʣʴʰʦʚʦʤʫ 

ʩʫʛʣʦʙʽ ʪʘ ʝʚʝʨʩʽʾ ʩʪʦʧʠ (ʨʠʩ. 4.5).  
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ʈʠʩ. 4.5. ɺʽʜʦʙʨʘʞʝʥʥʷ ʣʘʪʝʨʘʣʴʥʦʾ ʣʽʥʽʾ 

ʇʦʯʘʪʦʢ ʃʃ ʙʝʨʝ ʚʽʜ ʩʫʛʣʦʙʫ ʤʽʞ ʧʝʨʰʦʶ ʧʣʝʩʥʦʚʦʶ ʪʘ ʢʣʠʥʦʚʠʜʥʦʶ 

ʢʽʩʪʢʘʤʠ ʩʪʦʧʠ. ʄʘʣʦʛʦʤʽʣʢʦʚʘ ʢʽʩʪʢʘ ʪʘ ʜʚʘ ʤʘʣʦʛʦʤʽʣʢʦʚʽ ʤôʷʟʠ ï ʻʜʠʥʠʡ 

ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʣʘʪʝʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʛʦʤʽʣʢʠ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʩʢʣʘʜ ʃʃ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʦʨʫ ʜʣʷ ʣʘʪʝʨʘʣʴʥʦʾ ʘʨʢʠ ʩʪʦʧʠ. ʅʘʜʘʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʢʨʽʧʣʝʥʥʷ ʜʦʚʛʦʛʦ ʤʘʣʦʛʦʤʽʣʢʦʚʦʛʦ ʤôʷʟʘ ʜʦ ʧʝʨʝʜʥʴʦʾ ʟʚôʷʟʢʠ ʛʦʣʽʚʢʠ 

ʤʘʣʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ ʪʘ ʚʠʨʦʩʪʢʘ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ, ʤʽʦʬʘʩʮʽʾ 

ʛʦʤʽʣʢʠ ʟʣʠʚʘʶʪʴʩʷ ʟ ʰʠʨʦʢʠʤ ʚʽʷʣʦʤ ʽʣʽʦʪʽʙʽʘʣʴʥʦʛʦ ʧʘʩʤʘ (ʢʣʫʙʦʚʦ-

ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʠʡ ʪʨʘʢʪ). ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʛʥʘ ʽʣʽʦʪʽʙʽʘʣʴʥʝ ʧʘʩʤʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʠʡ ʘʧʦʥʝʚʨʦʟ, ʱʦ ʫʪʨʠʤʫʻ ʚʝʣʠʢʠʡ 

ʚʝʨʪʣʶʛ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʚ ʬʘʩʮʽʘʣʴʥʽʡ ʯʘʰʽ. ʋ ʩʢʣʘʜ ʃʃ ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʰʣʷʭʽʚ: ʤôʷʟ-ʥʘʪʷʛʫʚʘʯ ʰʠʨʦʢʦʾ ʬʘʩʮʽʾ ʩʪʝʛʥʘ, 

ʚʝʣʠʢʠʡ ʩʽʜʥʠʯʥʠʡ ʤôʷʟ, ʣʘʪʝʨʘʣʴʥʘ ʧʦʨʮʽʷ ʢʦʩʠʭ ʤôʷʟʽʚ ʞʠʚʦʪʘ, ʟʦʚʥʽʰʥʽ ʪʘ 

ʚʥʫʪʨʽʰʥʽ ʤʽʞʨʝʙʝʨʥʽ ʤôʷʟʠ, ʛʨʫʜʠʥʥʦ-ʢʣʶʯʠʯʥʦ-ʩʦʩʢʦʧʦʜʽʙʥʠʡ ʤôʷʟ ʪʘ 

ʨʝʤʽʥʥʠʡ ʤôʷʟ ʛʦʣʦʚʠ. 

ʉʧʽʨʘʣʴʥʘ ʣʽʥʽʷ (ʉʃ) ʦʧʝʨʽʟʫʻ ʪʽʣʦ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʧʝʪʣʷʤʠ, 

ʜʦʧʦʤʘʛʘʶʯʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʚʥʦʚʘʛʫ ʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ʂʦʞʥʘ ʟ ʧʝʪʝʣʴ ʟôʻʜʥʫʻ ʩʪʦʨʦʥʠ 

ʯʝʨʝʧʘ ʯʝʨʝʟ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʩʧʠʥʠ ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʧʣʝʯʝʤ, ʧʨʦʭʦʜʷʯʠ ʧʦ 
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ʨʝʙʨʘʤ ʚʧʝʨʝʜ, ʧʝʨʝʩʽʢʘʻ ʩʝʨʝʜʥʶ ʣʽʥʽʶ ʪʽʣʘ ʥʘ ʨʽʚʥʽ ʟ ʧʫʧʢʦʤ ʪʘ ʦʧʫʩʢʘʻʪʴʩʷ 

ʥʠʞʯʝ ʜʦ ʪʘʟʫ. ɼʘʣʽ ʚʽʜ ʪʘʟʫ ʉʃ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʧʝʨʝʜʥʴʦ-ʙʦʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʝʛʥʘ, ʛʦʤʽʣʢʠ ʜʦ ʤʝʜʽʘʣʴʥʦʾ ʧʦʟʜʦʚʞʥʴʦʾ ʘʨʢʠ ʩʪʦʧʠ ʪʘ ʧʽʜ ʩʪʦʧʦʶ. 

ʇʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ ʧʦ ʟʘʜʥʴʦʙʦʢʦʚʽʡ ʩʪʦʨʦʥʽ ʩʪʝʛʥʘ ʜʦ ʤʽʦʬʘʩʮʽʾ ʤôʷʟʘ, 

ʚʠʧʨʷʤʣʷʶʯʠ ʭʨʝʙʝʪ. ɿʘʢʽʥʯʫʻʪʴʩʷ ʫ ʜʽʣʷʥʮʽ, ʜʝ ʽ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʪʦʾ ʞ ʩʘʤʦʾ 

ʩʪʦʨʦʥʠ ʯʝʨʝʧʘ (ʨʠʩ. 4.6).  

 

ʈʠʩ. 4.6. ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʧʽʨʘʣʴʥʦʾ ʣʽʥʽʾ 

ʃʽʥʽʷ ʨʫʢ (ʃʈ) ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʯʠʩʣʝʥʥʽ ʩʪʫʧʝʥʽ ʩʚʦʙʦʜʠ ʨʫʭʽʚ ʫ 

ʚʝʨʭʥʴʦʤʫ ʧʣʝʯʦʚʦʤʫ ʧʦʷʩʽ ʪʘ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʝ ʙʝʨʝ ʷʚʥʦ ʫʯʘʩʪʽ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʚʠ. ʆʜʥʘʢ, ʨʦʟʛʣʷʥʫʚʰʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʩʢʣʘʜʦʚʽ ʣʘʥʢʠ ʃʈ, ʩʣʽʜ ʚʠʦʢʨʝʤʠʪʠ ʛʣʠʙʠʥʥʫ ʪʘ ʧʦʚʝʨʭʥʝʚʫ ʣʽʥʽʾ ʨʫʢ, ʱʦ 

ʧʨʦʭʦʜʷʪʴ ʷʢ ʧʦ ʧʝʨʝʜʥʽʡ, ʪʘʢ ʽ ʧʦ ʟʘʜʥʽʡ ʩʪʦʨʦʥʽ. ʊʘʢʽ ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʛʣʠʙʠʥʽ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʩʮʽʡ ʫ ʜʽʣʷʥʮʽ ʧʣʝʯʘ. ʇʦʩʪʫʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʃʈ 

ʧʦʣʷʛʘʻ ʫ ʩʪʫʧʝʥʽ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʧʦʣʦʞʝʥʥʽ ʧʣʝʯʝʡ, ʱʦ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʜʽʣʷʥʢʘʤʠ ʨʝʙʝʨ, ʰʠʾ ʪʘ ʧʦʧʝʨʝʢʫ (ʨʠʩ. 4.7).  



 122 

 

ʈʠʩ. 4.7. ɺʽʜʦʙʨʘʞʝʥʥʷ ʣʽʥʽʾ ʨʫʢ 

ɻʣʠʙʠʥʥʘ ʬʨʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʨʫʢʠ (ɻʌʃʈ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʠʤ ʛʨʫʜʥʠʤ 

ʤôʷʟʦʤ, ʧʽʜʢʣʶʯʠʯʥʠʤ ʤôʷʟʦʤ, ʢʣʶʯʠʯʥʦ-ʛʨʫʜʥʦʶ ʬʘʩʮʽʻʶ, ʜʚʦʛʦʣʦʚʠʤ 

ʤôʷʟʦʤ ʧʣʝʯʘ, ʜʟʴʦʙʦ-ʧʣʝʯʦʚʠʤ ʤôʷʟʦʤ ʪʘ ʧʣʝʯʦʚʠʤ ʤôʷʟʦʤ, ʢʨʫʛʣʠʤ 

ʧʨʦʥʘʪʦʨʦʤ, ʩʫʧʽʥʘʪʦʨʦʤ, ʧʨʦʤʝʥʝʚʠʤʠ ʢʦʣʘʪʝʨʘʣʴʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʪʘ 

ʤôʷʟʘʤʠ ʪʝʥʘʨʘ. ʇʦʚʝʨʭʥʝʚʘ ʬʨʦʥʪʘʣʴʥʘ ʃʈ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʛʦ ʛʨʫʜʥʦʛʦ 

ʤôʷʟʘ ʪʘ ʥʘʡʰʠʨʰʦʛʦ ʤôʷʟʘ ʩʧʠʥʠ. ɺʦʥʘ ʧʨʦʜʦʚʞʫʻʪʩɹʷ ʤʝʜʽʘʣʴʥʦʶ 

ʤʽʞʧʘʭʚʠʥʥʦʶ ʧʝʨʝʪʠʥʢʦʶ, ʛʨʫʧʦʶ ʟʛʠʥʘʯʽʚ ʪʘ ʟʘʧôʷʩʪʥʠʤ ʢʘʥʘʣʦʤ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʜʦʣʦʥʥʽʡ ʧʦʚʝʨʭʥʽ ʢʠʩʪʽ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ. ɻʣʠʙʠʥʥʘ ʟʘʜʥʷ ʃʈ 

ʙʝʨʝ ʧʦʯʘʪʦʢ ʚʽʜ ʚʝʣʠʢʦʛʦ ʽ ʤʘʣʦʛʦ ʨʦʤʙʦʧʦʜʽʙʥʠʭ ʤôʷʟʽʚ, ʤôʷʟʘ ʧʽʜʽʡʤʘʯʘ 

ʣʦʧʘʪʢʠ, ʤôʷʟʽʚ ʦʙʝʨʪʘʯʽʚ ʨʦʪʘʪʦʨʥʦʾ ʤʘʥʞʝʪʠ ʧʣʝʯʘ, ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ 

ʧʣʝʯʘ, ʬʘʩʮʽʾ, ʱʦ ʧʨʦʣʷʛʘʻ ʚʟʜʦʚʞ ʣʽʢʪʴʦʚʦʾ ʢʽʩʪʢʠ ʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʤôʷʟʘʤʠ 

ʛʽʧʦʪʝʥʦʨʘ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʤʽʟʠʥʮʷ ʨʫʢʠ. ʇʦʚʝʨʭʥʝʚʘ ʟʘʜʥʷ ʃʈ 

ʚʢʣʶʯʘʻ ʫ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʪʨʘʧʝʮʽʻʚʠʜʥʠʡ ʤôʷʟ ʩʧʠʥʠ, ʜʝʣʴʪʦʚʠʜʥʠʡ ʤôʷʟ, 

ʣʘʪʝʨʘʣʴʥʫ ʤʽʞʧʘʭʚʠʥʥʫ ʧʝʨʝʪʠʥʢʫ ʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʛʨʫʧʦʶ ʨʦʟʛʠʥʘʯʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʜʦʨʩʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʧʘʣʴʮʽʚ ʨʫʢ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʣʽʥʽʾ (ʌʃ) ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʣʦʛʽʯʥʝ ʧʨʦʜʦʚʞʝʥʥʷ 

ʣʽʥʽʡ ʨʫʢ, ʘʜʞʝ ʧʝʨʝʜʘʯʘ ʩʠʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ ʪʽʣʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʢʨʽʧʣʝʥʥʷ ʌʃ ʨʦʟʧʦʜʽʣʷʶʪʴ ʱʝ ʥʘ ʪʨʠ: 
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ʬʨʦʥʪʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʣʽʥʽʶ (ʌʌʃ), ʟʘʜʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʣʽʥʽʶ (ɿʌʃ) 

ʪʘ ʽʧʩʽʣʘʪʝʨʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʣʽʥʽʶ (ɯʌʃ). ʎʽ ʣʽʥʽʾ ʥʘʟʠʚʘʶʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ, ʘʜʞʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ, ʚʦʥʠ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʩʪʫʨʘʣʴʥʫ ʬʫʥʢʮʽʶ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʧʽʜ ʯʘʩ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʙʪʦ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʟʘʣʫʯʝʥʥʷ ʜʘʥʠʭ ʣʽʥʽʡ ʜʦ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʩʪʫʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʌʃ 

ʧʦʚôʷʟʘʥʘ ʟ ̔ ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʣʽʥʽʷʤʠ ʬʘʩʮʽʡ, ʱʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʦʙʣʘʩʪʽ 

ʣʦʙʢʦʚʦʛʦ ʩʠʤʬʽʟʫ ʩʧʝʨʝʜʫ ʪʘ ʚ ʦʙʣʘʩʪʽ ʧʦʧʝʨʝʢʦʚʦ-ʢʨʠʞʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʧʦʟʘʜʫ. ʇʨʠ ʟʤʽʥʽ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʤʘʛʘʣʴʥʠʭ ʚʧʨʘʚ, ʜʝ 

ʧʦʪʨʽʙʥʦ ʧʨʦʷʚʠʪʠ ʩʠʣʴʥʫ ʩʪʘʙʽʣʽʟʘʮʽʡʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ 

ʧʦʷʩʫ, ʌʃ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʚʝʨʭʫ ʚʥʠʟ ʘʙʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʪʽʡʢʽʩʪʴ ʟʥʠʟʫ ʚʚʝʨʭ ʧʦ ʣʽʥʽʾ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʦʧʦʨʫ ʜʣʷ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ. 

ʈʽʜʢʦ ʌʃ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʦʙʦʪʠ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ. ʊʨʝʥʦʚʘʥʽ ʌʃ ʜʘʶʪʴ ʙʽʣʴʰʫ ʩʠʣʫ ʪʘ ʪʦʯʥʽʩʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʨʫʭʽʚ ʢʽʥʮʽʚʢʘʤʠ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʦʨʦʪʘʨʷ ʫ ʬʫʪʙʦʣʽ. ʃʽʥʽʾ ʤʘʶʪʴ ʬʦʨʤʫ ʩʧʽʨʘʣʽ ʪʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʛʚʠʥʪʘ. ɿʘʜʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʪʽʣʘ ʧʣʝʯʦʚʦʾ 

ʢʽʩʪʢʠ ʥʘʡʰʠʨʰʠʤ ʤôʷʟʦʤ ʩʧʠʥʠ, ʧʨʦʭʦʜʠʪʴ ʧʦ ʛʨʫʜʦ-ʧʦʧʝʨʝʢʦʚʽʡ ʪʘ 

ʢʨʠʞʦʚʽʡ ʬʘʩʮʽʾ, ʜʘʣʽ ʚʝʣʠʢʠʡ ʩʽʜʥʠʯʥʠʡ ʤôʷʟ, ʣʘʪʝʨʘʣʴʥʠʡ ʰʠʨʦʢʠʡ ʤôʷʟ 

ʩʪʝʛʥʘ, ʥʘʜʢʦʣʽʥʥʠʢ, ʟʚôʷʟʢʘ ʥʘʜʢʦʣʽʥʥʠʢʘ ʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ 

ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʽʡ ʢʽʩʪʮʽ. ʌʨʦʥʪʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ ʙʝʨʝ ʧʦʯʘʪʦʢ, ʷʢ ʽ 

ʟʘʜʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ, ʚʽʜ ʪʽʣʘ ʧʣʝʯʦʚʦʾ ʢʽʩʪʢʠ, ʧʝʨʝʭʦʜʷʯʠ ʥʘ ʥʠʞʥʽʡ 

ʢʨʘʡ ʚʝʣʠʢʦʛʦ ʛʨʫʜʥʦʛʦ ʤôʷʟʘ, ʤʠʥʘʶʯʠ ʭʨʷʱʽ ʧôʷʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʨʝʙʝʨ, 

ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʣʘʪʝʨʘʣʴʥʠʡ ʧʣʘʩʪ ʧʨʷʤʦʛʦ ʤôʷʟʘ ʞʠʚʦʪʘ ʪʘ ʯʝʨʝʟ ʣʦʙʢʦʚʠʡ 

ʩʠʤʬʽʟ, ʜʦʚʛʠʡ ʧʨʠʚʦʜʥʠʡ ʤôʷʟ, ʢʨʽʧʠʪʴʩʷ ʜʦ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ɯʧʩʽʣʘʪʝʨʘʣʴʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʧʣʝʯʦʚʦʾ ʢʽʩʪʢʠ, ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʧʝʨʝʜʥʽʡ 

ʢʨʘʡ ʥʘʡʰʠʨʰʦʛʦ ʤôʷʟʘ ʩʧʠʥʠ, ʧʝʨʝʪʠʥʘʻ ʢʽʥʮʽ 10-12 ʨʝʙʝʨ ʪʘ ʟʦʚʥʽʰʥʽ ʢʦʩʽ 

ʤôʷʟʠ ʞʠʚʦʪʘ. ɼʘʣʽ ʚʦʥʘ ʩʧʫʩʢʘʻʪʴʩʷ ʧʦ ʧʝʨʝʜʥʽʡ ʚʝʨʭʥʽʡ ʧʽʜʚʟʜʦʰʥʽʡ ʦʩʪʽ ʥʘ 

ʢʨʘʚʝʮʴʢʠʡ ʤôʷʟ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ ʤʝʜʽʘʣʴʥʦʤʫ ʚʠʨʦʩʪʢʫ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ 

ʢʽʩʪʢʠ.  
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ʈʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʥʘ ʣʠʰʝ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʬʘʩʮʽʘʣʴʥʽ ʣʽʥʽʾ, ʮʝ ʧʨʦʮʝʩ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʢʣʶʯʝʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʩʮʽʘʣʴʥʠʤʠ 

ʟôʻʜʥʘʥʥʷʤʠ ʟʘʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘʡʙʽʣʴʰ ʚʜʘʣʦʾ ʨʫʭʦʚʦʾ ʜʽʾ. ʈʦʟʫʤʽʶʯʠ 

ʙʽʦʤʝʭʘʥʽʢʫ ʪʘ ʬʘʩʮʽʘʣʴʥʝ ʧʽʜˇʨʫʥʪʷ ʨʫʭʫ, ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʙʫʜʫʚʘʪʠ ʘʙʦ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ.  

ʊʘʢʦʞ ʚʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʦʚʽ ʢʦʞʥʦʾ ʟ ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ, ʥʘʤʠ ʙʫʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ ʟʘʛʘʣʴʥʦʾ ʨʦʟʤʠʥʢʠ 

ʧʝʨʝʜ ʪʨʝʥʫʚʘʥʥʷʤ. ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʣʝʞʘʣʘ ʚʽʜ ʮʽʣʴʦʚʦʾ 

ʬʘʩʮʽʘʣʴʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʦʧʨʘʮʴʦʚʫʚʘʣʘʩʴ ʟʛʽʜʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʧʣʘʥʦʤ ʪʘ 

ʩʪʘʥʦʚʠʣʘ ʚʽʜ 5 ʜʦ 10 ʭʚ.  

ɿʘʛʘʣʦʤ ʤʝʪʦʜʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪʘ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 4 ʤʽʢʨʦʮʠʢʣʠ 

ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʙʦʨʽʚ ʟʛʽʜʥʦ ʟ ʢʘʣʝʥʜʘʨʝʤ 

(ʨʠʩ. 4.8).  

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.8. ʉʭʝʤʘ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʅɸɺʏɸʃʔʅʆ-ʊʈɽʅʋɺɸʃʔʅɯ ɿɸʅʗʊʊʗ 

ʂɺɸʃɯʌɯʂʆɺɸʅʀʍ ɺʆʈʆʊɸʈɯɺ ʋ ʌʋʊɹʆʃɯ 

4 ʄɯʂʈʆʎʀʂʃʀ 

1 ɺʊʗɻʋʖʏʀʁ 3 ʆʉʅʆɺʅɯ 

7 ɼʅɯɺ 

5 ɿɸʅʗʊʔ 

55 ʍɺʀʃʀʅ ï ʆɼʅɽ 

ɿɸʅʗʊʊʗ 

21 ɼɽʅʔ 

15 ɿɸʅʗʊʔ 

45 ʍɺʀʃʀʅ ï 

ʆɼʅɽ ɿɸʅʗʊʊʗ 
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ʄʽʢʨʦʮʠʢʣʠ ʦʭʦʧʣʶʚʘʣʠ ʮʠʢʣ ʪʨʝʥʫʚʘʥʴ, ʱʦ ʪʨʠʚʘʻ ʤʽʞ ʜʚʦʤʘ ʽʛʨʘʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʘʢʪʠʯʥʽʡ ʧʝʨʽʦʜʠʟʘʮʽʾ, ʟʤʽʩʪ ʷʢʦʾ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ 

ʯʦʪʠʨʴʦʭ ʽʛʨʦʚʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘ ʤʦʜʝʣʷʭ ʯʦʪʠʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʛʨʠ 

(ʪʘʢʪʠʯʥʠʡ, ʬʽʟʠʯʥʠʡ, ʪʝʭʥʽʯʥʠʡ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ). ʊʘʢʦʞ ʚʦʨʦʪʘʨʽ ʫ ʬʫʪʙʦʣʽ 

ʙʨʘʣʠ ʫʯʘʩʪʴ ʷʢ ʫ ʪʨʝʥʫʚʘʥʥʷʭ ʟ̔ ʫʩʽʻʶ ʢʦʤʘʥʜʦʶ, ʪʘʢ ʽ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʘʥʷʪʪʷʭ, ʱʦ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʪʘ ʧʨʠʡʦʤʽʚ 

ʚʦʨʦʪʘʨʽʚ. ʊʦʙʪʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʙʫʣʠ 

ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʬʫʪʙʦʣʴʥʠʭ ʢʦʤʘʥʜ ʋʇʃ 

(ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1 

ɿʤʽʩʪ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ: ʧʝʨʠhʡ ʪʠʞʥʝʚʠʡ ʤ̔ ʢʨʦʮʠʢʣ  

 ̄ ɼʝʥʴ ʤʽʢʨʦʮʠʢʣʫ ʊʝʤʘʪʠʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ 

1. ʇʦʥʝʜʽʣʦʢ ʇʦʚʝʨʭʥʝʚʘ ʟʘʜʥʷ ʣʽʥʽʷ (ʇɿʃ) 

ɼʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ  

2. ɺʽʚʪʦʨʦʢ ʇʦʚʝʨʭʥʝʚʘ ʬʨʦʥʪʘʣʴʥʘ ʣʽʥʽʷ (ʇʌʃ) 

ɼʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ 

3. ʉʝʨʝʜʘ ʃʘʪʝʨʘʣʴʥʘ ʣʽʥʽʷ (ʃʃ) 

ɼʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ 

4. ʏʝʪʚʝʨ ɿʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ ʪʨʝʥʫʚʘʥʥʷ 

5. ʇôʷʪʥʠʮʷ ʉʧʽʨʘʣʴʥʘ ʣʽʥʽʷ (ʉʃ) 

ɼʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ 

6. ʉʫʙʦʪʘ ʃʽʥʽʷ ʨʫʢ (ʃʈ) 

ɼʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ 

7. ʅʝʜʽʣʷ ɿʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ ʪʨʝʥʫʚʘʥʥʷ/ʛʨʘ 

 

ʅʘʤʠ ʙʫʣʦ ʩʧʣʘʥʦʚʘʥʦ ʜʚʦʝʪʘʧʥʫ ʩʠʩʪʝʤʫ ʚʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʪʨʝʥʫʚʘʥʴ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɺʦʥʘ ʩʢʣʘʜʘʣʘʩ ̫ ʟ ʦʜʥʦʛʦ 

ʚʪʷʛʫʶʯʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʪʨʠʚʘʣʽʩʪʶ 7 ʜʥʽʚ ʪʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ 
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ʪʨʠʚʘʣʽʩʪʶ ʫ 21 ʜʝʥʴ (ʨʠʩ. 4 9). ɺʪʷʛʫʶʯʠʡ ʤʽʢʨʦʮʠʢʣ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʤʽʩʪʠʚ 

ʫ ʩʦʙʽ ʧôʷʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʝʥʫʚʘʥʴ ʜʣʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ, ʷʢ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ, ʪʘʢ ʽ ʥʘ ʧʦʣʽ.  

 
 

ʈʠʩ. 4.9. ɿʤʽʩʪ ʘʚʪʦʨʩʴʢʦ ʾʤʝʪʦʜʠʢʠ  

ʄʝʪʘ: ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʥʦʚʠʤʠ ʨʫʭʦʚʠʤʠ ʜʽʷʤʠ; ʧʽʜʛʦʪʦʚʢʘ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʘ; ʨʦʟʚʠʪʦʢ 

ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ, ʢʦʦʨʜʠʥʘʮʽʾ; 

ʘʢʪʠʚʘʮʽʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʄʝʪʘ: ʨʦʟʚʠʪʦʢ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ, 

ʛʥʫʯʢʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ; ʘʢʪʠʚʘʮʽʷ 

ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ; ʘʜʘʧʪʘʮʽʷ ʜʦ 

ʟʘʛʘʣʴʥʦ ʢʦʤʘʥʜʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʇɯɼɻʆʊʆɺʏʀʁ ʇɽʈɯʆɼ  

ɺʊʗɻʋʖʏʀʁ ʄɯʂʈʆʎʀʂʃ 

(5 ʟʘʥʷʪʴ, 55 ʭʚ) 

ʆʉʅʆɺʅɯ ʄɯʂʈʆʎʀʂʃʀ 

(15 ʟʘʥʷʪʴ, 45 ʭʚ) 

ɹʣʦʢ 1. 25 ʭʚ. 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʟ Miniband ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ Stick Mobility 

ɹʣʦʢ 2. 20 ʭʚ. 

- ɺʧʨʘʚʠ ʜʣʷ ʤôʷʟʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʚʦʨʦʪʘʨʩʴʢʫ ʪʝʭʥʽʢʫ 

- ɺʧʨʘʚʠ ʟ ʚʣʘʩʥʦʶ ʚʘʛʦʶ+ʪʨʝʥʘʞʝʨʠ 
(ʜʦʜʘʪʢʦʚʝ ʦʙʪʷʞʝʥʥʷ) 

ɹʣʦʢ 3. 

- ɺʦʨʦʪʘʨʩʴʢʘ ʤʘʡʩʪʝʨʥʽʩʪʴ 

- ʊʝʭʥʽʯʥʽ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ 
ʛʦʣʦʚʥʦʛʦ ʪʨʝʥʝʨʘ 

ɹʣʦʢ 4. 10 ʭʚ. 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʟ ʄʌʈ (ʨʦʣʠ, ʤôʷʯʽ, 

ʮʠʣʽʥʜʨʠ ʪʦʱʦ) 

ɹʣʦʢ 1. 20 ʭʚ. 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʪʘ 

ʛʥʫʯʢʽʩʪʴ 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ Stick Mobility 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ Miniband ʜʣʷ 

ʘʢʪʠʚʘʮʽʾ 

- ɹʽʛʦʚʽ ʚʧʨʘʚʠ 

ɹʣʦʢ 2. 20 ʭʚ. 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʥʘ ʚʠʙʫʭʦʚʫ 

ʩʠʣʫ+ʰʚʠʜʢʽʩʪʴ 

- ɸʥʘʝʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʟ ʚʣʘʩʥʦʶ 

ʚʘʛʦʶ+ʦʙʪʷʞʝʥʥʷ 

ɹʣʦʢ 3. 5 ʭʚ. 

- ʂʦʤʧʣʝʢʩ ʚʧʨʘʚ ʟ ʄʌʈ (ʨʦʣʠ, ʤôʷʯʽ, 

ʮʠʣʽʥʜʨʠ ʪʦʱʦ) 

ɯʥʪʝʛʨʘʮʽʷ ʫ ʢʦʤʘʥʜʥʠʡ ʪʨʝʥʫʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ 

- ʇʦʻʜʥʘʥʥʷ ʢʦʤʘʥʜʥʠʭ ʪʨʝʥʫʚʘʥʴ ʟ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʘʥʷʪʪʷʤʠ ʚʦʨʦʪʘʨʽʚ 

- ʊʨʝʥʫʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʧʦʢʨʠʪʪʷ 

- ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʣʘʥ ʧʽʜʛʦʪʦʚʢʠ 

ʧʦʚʥʽʩʪʶ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʢʦʤʘʥʜʥʠʤ 

ʪʠʞʥʝʚʠʤ ʤʽʢʨʦʮʠʢʣʦʤ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʤʝʪʦʜʠʢʠ 

- ʈʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʚʦʨʦʪʘʨʷ 

- ɸʜʘʧʪʘʮʽʷ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ 

- ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʩʧʝʮʽʬʽʮʽ ʽʛʨʦʚʦʾ ʜʷʣʴʥʦʩʪʽ 

- ʇʦʢʨʘʱʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫ 

ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ 

ɼʚʦʝʪʘʧʥʘ ʩʠʩʪʝʤʘ ʽʥʪʝʛʨʘʮʽʾ 

ʈʝʟʫʣʴʪʘʪ: ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 
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ʄʝʪʘ ʧʝʨʰʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʧʦʣʷʛʘʣʘ ʫ ʧʦʩʪʫʧʦʚʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʟʥʘʡʦʤʣʝʥʥʽ ʩʧʦʨʪʩʤʝʥʘ ʟ ʥʦʚʠʤ ʦʙʩʷʛʦʤ 

ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ: 

¶ ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ; 

¶  ʨʦʟʚʠʪʦʢ ʨʫʭʣʠʚʦʩʪʽ ʫ ʩʫʛʣʦʙʘʭ (ʤʦʙʽʣʴʥʦʩʪʽ); 

¶  ʘʢʪʠʚʽʟʘʮʽʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ ʟʚôʷʟʢʫ; 

¶  ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ; 

¶  ʧʽʜʛʦʪʦʚʢʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʂʦʞʥʝ ʪʨʝʥʫʚʘʥʥʷ ʤʘʣʦ ʪʝʤʘʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʪʘ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ. ʉʪʨʫʢʪʫʨʘ ʢʦʞʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷ ʙʫʣʘ ʪʠʧʦʚʦʶ ʪʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʯʦʪʠʨʴʦʭ ʙʣʦʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʪʨʝʥʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 55 ʭʚʠʣʠʥ, ʥʝ ʚʢʣʶʯʘʶʯʠ ʯʘʩ ʥʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʝʨʰʠʡ ʙʣʦʢ ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʚʠʪʢʫ ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ ʪʘ 

ʛʥʫʯʢʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʙʝʟ ʽʥʚʝʥʪʘʨʶ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʘ ʪʨʝʥʫʚʘʥʴ 

Stick Mobility. ɺʦʥʠ ʟʘʤʽʥʠʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʚʧʨʘʚ ʟʘ ʩʠʩʪʝʤʘʤʠ 

ʧʽʣʘʪʝʩ ʪʘ ʡʦʛʠ. ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ ʙʣʦʢʫ ʩʪʘʥʦʚʠʣʘ 25 ʭʚʠʣʠʥ.  

ɼʨʫʛʠʡ ʙʣʦʢ ʪʨʝʥʫʚʘʥʥʷ ʩʢʣʘʜʘʚʩʷ ʟ ʚʧʨʘʚ, ʷʢʽ ʟʘʣʫʯʘʣʠ ʤôʷʟʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʦʨʦʪʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʥʘ ʧʦʣʽ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʧʝʨʰʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʧʨʘʚʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʠ 

ʚʣʘʩʥʦʛʦ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʽʟ ʜʦʜʘʪʢʦʚʠʤ ʦʙʪʷʞʝʥʥʷʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ. 

ʊʨʠʚʘʣʽʩʪʴ ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʩʪʘʥʦʚʠʣʘ 20 ʭʚʠʣʠʥ. 

ʊʨʝʪʽʡ ʙʣʦʢ ʪʨʝʥʫʚʘʥʥʷ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʦʨʦʪʘʨʩʴʢʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ. ʂʦʞʝʥ ʽʟ ʚʦʨʦʪʘʨʽʚ 

ʚʠʢʦʥʫʚʘʚ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ, ʷʢ ̔ʬʦʨʤʫʚʘʚ ʛʦʣʦʚʥʠʡ ʪʨʝʥʝʨ 

ʢʦʤʘʥʜʠ. 

ɿʤʽʩʪ ʟʘʢʣʶʯʥʦʛʦ ʯʝʪʚʝʨʪʦʛʦ ʙʣʦʢʫ ʪʨʝʥʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʫ 10 ʭʚʠʣʠʥ 

ʧʝʨʝʜʙʘʯʘʚ ʨʦʙʦʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʧʨʘʚ ʄʌʈ, ʷʢʽ ʟʘʤʽʥʠʣʠ ʪʨʘʜʠʮʽʡʥʽ 
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ʚʧʨʘʚʠ ʩʪʨʝʪʯʽʥʛʫ, ʪʘ ʧʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ: 

ʨʦʣʠ, ʮʠʣʽʥʜʨʠ, ʦʜʠʥʘʨʥʽ ʪʘ ʧʦʜʚʽʡʥʽ ʤôʷʯʽ (ʨʠʩ. 4.10). 

ɹʃʆʂ 1 

ʄʝʪʘ: ɯʥʚʝʥʪʘʨ: ʊʨʠʚʘʣʽʩʪʴ: 

ʇʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʟ ʥʦʚʠʤ ʦʙʩʷʛʦʤ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ: 

- ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ; 

- ʨʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʦʩʪʽ; 

- ʘʢʪʠʚʽʟʘʮʽʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ 

ʟʚôʷʟʢʫ; 

- ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ; 

- ʧ̔ ʜʛʦʪʦʚʢʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

Stick 

mobility; 

Miniband 

25 ʭʚ 

 

ɹʃʆʂ 2 

ʄʝʪʘ: ɯʥʚʝʥʪʘʨ: ʊʨʠʚʘʣʽʩʪʴ: 

ʇʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ ʟ ʥʦʚʠʤ ʦʙʩʷʛʦʤ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. ɿʘʣʫʯʠʪʠ ʫ ʨʦʙʦʪʫ ʛʨʫʧʠ 

ʤôʷʟʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ 

ʨʫʭʽʚ ʩʧʝʮʠʬʽʯʥʦʾ ʚʦʨʦʪʘʨʩʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʟʘ 

ʪʝʤʘʪʠʯʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ: 

- ʚʠʚʯʝʥʥʷ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ; 

- ʘʢʪʠʚʽʟʘʮʽʷ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ 

ʟʚôʷʟʢʫ; 

- ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ; 

- ʧʽʜʛʦʪʦʚʢʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɹʣʦʯʥʽ 

ʪʨʝʥʘʞʝʨʠ; 

ʚ̔ ʣʴʥʘ ʚʘʛʘ. 

20 ʭʚ 

 

ɹʃʆʂ 3 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʩʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʽʜʯʘʩ ʅʊɿ 

 

ɹʃʆʂ 4 

ʄʝʪʘ: ɯʥʚʝʥʪʘʨ ʊʨʠʚʘʣʽʩʪʴ 

ʉʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ; 

ʧʦʢʨʘʱʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʫ ʪʢʘʥʠʥʘʭ ʪʘ ʟʥʷʪʪʷ ʤôʷʟʦʚʠʭ 

ʩʧʘʟʤʽʚ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʦʾ ʬʽʟʠʯʥʦʾ ʨʦʙʦʪʠ; ʟʘʧʦʙʽʛʘʥʥʷ 

ʫʪʚʦʨʝʥʥʶ ʪʨʠʛʝʨʥʠʭ ʪʦʯʦʢ; ʚʽʜʥʦʚʣʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʽ 

ʩʠʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʈʦʣʠ, 

ʮʠʣʽʥʜʨʠ, 

ʧʦʜʚʽʡʥʽ ʪʘ 

ʦʜʠʥʘʨʥʽ 

ʤôʷʯʽ 

10 ʭʚ 

 

ʈʠʩ. 4.10. ʉʪʨʫʢʪʫʨʘ ʪʨʝʥʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʧʝʨʰʦʤʫ 

ʤʽʢʨʦʮʠʢʣʽ 

 

ɼʨʫʛʠʡ ʝʪʘʧ ʚʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʝʥʫʚʘʥʴ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʚʩʷ ʟ ʪʨʴʦʭ ʤʽʢʨʦʮʠʢʣʽʚ ʪʘ ʪʨʠʚʘʚ 21 ʜʝʥʴ. ʄʝʪʘ 
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ʜʘʥʦʛʦ ʝʪʘʧʫ ʧʦʣʷʛʘʣʘ ʫ ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ 

(ʤʦʙʽʣʴʥʦʩʪʽ) ʪʘ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʨʫʭʽʚ ʚʦʨʦʪʘʨʽʚ.  

ʊʨʠʚʘʣʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʚʦʨʦʪʘʨʷ ʫ ʬʫʪʙʦʣʽ ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 40-45 ʭʚʠʣʠʥ. 

ʇʨʠ ʽʥʪʝʛʨʫʚʘʥʥʽ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚ ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʦʪʷʛʦʤ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʟʤʽʩʪ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʫʟʛʦʜʞʫʚʘʚʩʷ ʽʟ ʟʘʛʘʣʴʥʠʤ ʧʣʘʥʦʤ 

ʪʠʞʥʝʚʠʭ ʤʽʢʨʦʮʠʢʣʽʚ (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʷ 4.2 

ɿʤʽʩʪ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ: ʜʨʫʛʠʡ, ʪʨʝʪʽʡ ʪʘ ʯʝʪʚʝʨʪʠʡ ʪʠʞʥʝʚ ̔ʤ̔ ʢʨʦʮʠʢʣʠ 

 ̄ ɼʝʥʴ ʤʽʢʨʦʮʠʢʣʫ ʉʧʨʷʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ 

1. ʇʦʥʝʜʽʣʦʢ 

(ɼʝʥʴ 2) 

ʅʠʟʴʢʦʽʥʪʝʥʩʠʚʥʝ ʘʝʨʦʙʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ (ʌʃ); 

ʜʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ; 

ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ 24 ʛʦʜʠʥʠ. 

2. ɺʽʚʪʦʨʦʢ 

(ɼʝʥʴ 3) 

ʊʨʝʥʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨ ̫ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʘʥʘʝʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ; 

ʚʧʨʘʚʠ ʥʘ ʨʦʟʚʠʪʦʢ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ (ʢʦʨʦʪʢʽ 

ʚʠʙʫʭʦʚʽ ʩʝʨʽʾ, ʤʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 5 

ʩʝʢʫʥʜ); 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ (ʌʃ); 

ʜʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ; 

ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ 72-96 ʛʦʜʠʥ. 

3. ʉʝʨʝʜʘ 

(ɼʝʥʴ 4) 

ʅʠʟʴʢʦʽʥʪʝʥʩʠʚʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʨʝʥʫʚʘʥʥʷ, ʱʦ 

ʥʝ ʟʫʤʦʚʣʶʻ ʧʨʦʷʚʽʚ ʤʘʢʩʠʤʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ 

ʟʫʩʠʣʴ; 
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ʪʨʝʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʦʨʦʪʘʨʩʴʢʠʭ ʫʤʽʥʴ, 

ʚʧʨʘʚʠ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ;  

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ (ʌʃ); 

ʜʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ ʘʙʦ ʢʦʥʪʨʦʣʴʥʘ 

ʛʨʘ; 

ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦ 24 ʛʦʜʠʥ. 

4. ʏʝʪʚʝʨ 

(ɼʝʥʴ 5) 

ʊʨʝʥʫʚʘʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʰʚʠʜʢʦʩʪʽ, 

ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʘʥʘʝʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ; 

ʪʨʠʚʘʣʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 5 ʜʦ 20 

ʩʝʢʫʥʜ, ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʞ ʩʝʨʽʷʤʠ: 60 ʩʝʢʫʥʜ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ (ʌʃ); 

ʜʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ. 

5. ʇôʷʪʥʠʮʷ 

(ɼʝʥʴ 6) 

ʊʨʝʥʫʚʘʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʰʚʠʜʢʦʩʪʽ, 

ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʘʥʘʝʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ; 

ʪʨʠʚʘʣʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 5 ʜʦ 20 

ʩʝʢʫʥʜ, ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʞ ʩʝʨʽʷʤʠ: 60 ʩʝʢʫʥʜ; 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʦʙʩʷʟʽ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ (ʌʃ); 

ʜʨʫʛʝ ʪʨʝʥʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ 

6. ʉʫʙʦʪʘ 

(ɼʝʥʴ ʛʨʠ) 

ɿʘʛʘʣʴʥʦʢʦʤʘʥʜʥʝ ʪʨʝʥʫʚʘʥʥʷ ʘʙʦ ʢʦʥʪʨʦʣʴʥʘ ʛʨʘ. 

7. ʅʝʜʽʣʷ 

(ɼʝʥʴ 1) 

ɸʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ. 

 

ʊʘʢʦʞ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʟʛʽʜʥʦ ʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʤʝʞʘʭ 

ʪʠʞʥʝʚʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʚʦʨʦʪʘʨʷʤ ʫ ʬʫʪʙʦʣʽ ʙʫʣʦ 
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ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʫ 2, 3, 4, 5 ʪʘ 6 ʜʝʥʴ 

ʮʠʢʣʫ.  

ʉʪʨʫʢʪʫʨʘ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʤʽʢʨʦʮʠʢʣʫ ʙʫʣʘ 

ʪʠʧʦʚʦʶ ʪʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʪʨʴʦʭ ʙʣʦʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʟʘʥʷʪʪʷ ʩʪʘʥʦʚʠʣʘ 40-45 ʭʚʠʣʠʥ. ʗʢ ʽ ʫ ʚʪʷʛʫʶʯʦʤʫ ʪʠʞʥʝʚʦʤʫ ʤʽʢʨʦʮʠʢʣ,̔ 

ʧʝʨʰʠʡ ʙʣʦʢ ʙʫʚ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʚʠʪʢʫ ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ ʪʘ ʛʥʫʯʢʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʬʘʩʮʽʘʣʴʥʦʾ ʣʽʥʽʾ ʟʘ ʤʝʪʦʜʠʢʦʶ ʪʨʝʥʫʚʘʥʴ Stick Mobility. 

ɸʢʪʠʚʘʮʽʷ ʤôʷʟʦʚʠʭ ʛʨʫʧ ʪʽʣʘ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʦʪʢʠʭ 

ʨʝʟʠʥʦʚʠʭ ʝʩʧʘʥʜʝʨʽʚ (miniband) ʥʘ ʜʽʣʷʥʢʠ ʤôʷʟʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʚʘʣʠ ʘʢʪʠʚʘʮʽʾ, 

ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʣʠ ʣʝʛʢʦʘʪʣʝʪʠʯʥʽ ʚʧʨʘʚʠ ʙʽʛʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ ʙʣʦʢʫ ʩʪʘʥʦʚʠʣʘ 20 ʭʚʠʣʠʥ.  

ɿʤʽʩʪʦʤ ʟʘʥʷʪʴ ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʙʫʣʠ ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʨʝʥʫʚʘʥʥʷ 

ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʘʥʘʝʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʦʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ɹʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʧʨʘʚʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʠ 

ʚʣʘʩʥʦʛʦ ʪʽʣʘ ʪʘ ʟ ʜʦʜʘʪʢʦʚʠʤ ʦʙʪʷʞʝʥʥʷʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ. ʊʨʠʚʘʣʽʩʪʴ 

ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʩʪʘʥʦʚʠʣʘ 20 ʭʚʠʣʠʥ. 

ʊʨʝʪʽʡ ʙʣʦʢ ʪʨʝʥʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʜʦ 5 ʭʚʠʣʠʥ ʧʝʨʝʜʙʘʯʘʚ ʨʦʙʦʪʫ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʄʌʈ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʣʽʚ, ʮʠʣʽʥʜʨʽʚ, ʦʜʠʥʘʨʥʠʭ ʪʘ ʧʦʜʚʽʡʥʠʭ 

ʤôʷʯʽʚ ʽ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʩʣʘʙʣʝʥʥʷ ʛʽʧʝʨʪʦʥʫʩʫ ʦʢʨʝʤʠʭ ʤôʷʟʽʚ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣ. 4.3. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ 

ʦʟʜʦʨʦʚʯʦʛʦ ʬʽʪʥʝʩʫ ʪʘ ʤʘʻ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ [19]. 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʘʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʟʤʽʮʥʝʥʥʷ ʤôʷʟʽʚ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʪʫʣʫʙʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ʆʩʥʦʚʦʶ ʤʝʪʦʜʠʢʠ ʩʪʘʣʠ ʚʧʨʘʚʠ: ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʛʽʤʥʘʩʪʠʯʥʠʭ ʧʘʣʠʮʴ Stick Mobility, ʷʢʽ ʟʘʤʽʥʠʣʠ ʚʞʝ ʪʨʘʜʠʮʽʡʥʽ ʚʧʨʘʚʠ 

ʩʠʩʪʝʤʠ ʧʽʣʘʪʝʩ ʪʘ ʡʦʛʠ; ʥʘ ʘʢʪʠʚʘʮʽ ʁʤʽʦʬʘʩʮʘ̔ʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ; ʥʘ ʨʦʟʚʠʪʦʢ 

ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ; ʤʽʦʬʘʩʮʽʘʣʴʥʦʛʦ ʨʝʣʽʟʫ, ʷʢʽ ʟʘʤʽʥʠʣʠ ʪʨʘʜʠʮʽʡʥʽ ʚʧʨʘʚʠ 

ʩʪʨʝʪʯʽʥʛʫ.  

ʊʘʙʣʠʮʷ 4.3 

ɿʤʽʩʪ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʉʧʨʷʤʫʚʘʥʥʷ ʟʘʥʷʪʴ ɿʘʩʦʙʠ ʚʧʣʠʚʫ ʊʨʠʚʘ

ʣʽʩʪʴ 

(ʭʚ) 

ɿʌʇ 

(%) 

ʇʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ (ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʽ ʟʙʦʨʠ) 

ʈʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ, 

ʤʦʙʽʣʴʥʦʩʪʽ,  

ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ, 

ʘʢʪʠʚʽʟʘʮʽʷ ʦʙʤʽʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʥʝʨʚʦʚʦ-

ʤôʷʟʦʚʦʛʦ ʟʚôʷʟʢʫ, 

ʟʤʽʮʥʝʥʥʷ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ɸʢʪʠʚʘʮʽʷ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ 

ʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick 

Mobility 

25 30 % 

ʂʦʤʧʣʝʢʩʠ ʚʧʨʘʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʠ ʚʣʘʩʥʦʛʦ ʪʽʣʘ 

ʪʘ ʥʘ ʩʠʣʦʚʠʭ ʪʨʝʥʘʞʝʨʘʭ 

20 20 % 

ʂʦʤʧʣʝʢʩʠ ʚʧʨʘʚ ʄʌʈ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʣʽʚ, ʮʠʣʽʥʜʨʽʚ ʪʘ 

ʤôʷʯʽʚ ʪʦʱʦ 

10 10 % 

ʆʩʥʦʚʥʠʡ ʧʝʨʽʦʜ (ʫʜʘʨʥʽ ʤʽʢʨʦʮʠʢʣʠ) 

ʈʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ, 

ʤʦʙʽʣʴʥʦʩʪʽ,  

ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ, 

ʘʢʪʠʚʽʟʘʮʽʷ ʤôʷʟʦʚʦʾ 

ʨʦʙʦʪʠ ʟʛʽʜʥʦ ʽʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʤʽʦʬʘʩʮʽʘʣʴʥʠʤʠ 

ʣʽʥʽʷʤʠ; 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʫʭʽʚ 

ʚʦʨʦʪʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ɸʢʪʠʚʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ 

ʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick 

Mobility, ʙʽʛʦʚʽ ʚʧʨʘʚʠ 

20 20 % 

ʂʦʤʧʣʝʢʩ ʩʠʣʦʚʠʭ ʚʧʨʘʚ  20 20 % 

ʂʦʤʧʣʝʢʩʠ ʚʧʨʘʚ ʄʌʈ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʣʽʚ, ʮʠʣʽʥʜʨʽʚ ʪʘ 

ʤôʷʯʽʚ ʪʦʱʦ  

5 10 % 

 

4.2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʝʨʝʜʙʘʯʘʚ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ, ʟʦʢʨʝʤʘ:  
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¶ ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʟ̔ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick mobility; 

¶ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ (ʄʌʈ); 

¶ ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ̔ miniband (ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʠʟʥʘʯʝʥʠʤʠ 

ʛʨʫʧʘʤʠ ʤôʷʟʽʚ); 

¶ ʚʧʨʘʚ ʟ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ. 

ʆʪʞʝ, ʤʠ ʚʠʨʽʰʫʚʘʣʠ ʟʘʚʜʘʥʥʷ: ʚʠʷʚʠʪʠ ʚʧʣʠʚ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ʊʘʢʦʞ ʚʠʚʯʘʣʘʩʴ 

ʡ ʫʩʧʽʰʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

 

4.2.1. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʛʦ ʧʨʦʬʽʣ,ʁ ʩʝʥʩʦʤʦʪʦʨʥʦʾ 

ʨʝʘʢʮʽʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ. ʗʢʽʩʥʽ ʟʤʽʥʠ ʫ ʢʦʤʧʦʟʠʮʽʡʥʦʤʫ ʩʢʣʘʜʽ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ 

ʦʮʽʥʶʚʘʣʠʩʷ ʟʘʚʜʷʢʠ ʧʦʨʽʚʥʷʥʥʶ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʪʘʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʦʙʚʦʜʠ ʧʣʝʯʘ ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ 

ʩʢʣʘʜʦʢ ʫ ʜʽʣʷʥʢʘʭ ʙʽʮʝʧʩʫ ʪʘ ʪʨʠʮʝʧʩʫ; ʦʙʚʽʜ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚʦʨʦʪʘʨʷ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʽ ʫ ʜʽʣʷʥʮʽ ʧʽʜ ʣʦʧʘʪʢʦʶ; ʦʙʚʽʜ 

ʩʪʝʛʥʘ ʬʫʪʙʦʣʽʩʪʘ ʪʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʫ ʜʽʣʷʥʮʽ ʢʚʘʜʨʠʮʝʧʩʫ. ʊʘʢʦʞ 

ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʚ 

ʦʨʛʘʥʽʟʤʽ (ʢʛ) ʪʘ ʦʙʯʠʩʣʝʥʥʷ çʯʠʩʪʦʾ ʤʘʩʠè ʪʽʣʘ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʘʨʥʦʛʦ ʜʚʦʚʠʙʽʨʢʦʚʦʛʦ t-

ʪʝʩʪʫ ʜʣʷ ʩʝʨʝʜʥʽʭ. ʊʘʢ, ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʨʽʟʥʠʮʽ ʦʙʚʦʜʽʚ 

ʧʣʝʯʘ ʫ ʩʧʦʢʦʾ ʪʘ ʥʘʧʨʫʞʝʥʥʽ ʫ ʚʦʨʦʪʘʨʽʚ ʥʘ ʧʦʯʘʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʚ 25,6 Ñ 5,276 ʤʤ, ʪʦʜʽ ʷʢ ʥʘʧʨʠʢʽʥʮʽ ʚʽʥ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 

27,0 Ñ 4,243 ʤʤ. ʊʘʢʦʞ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʘ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ (d =5,3%), ʦʜʥʘʢ ʟʤʽʥʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʽʩʪʦʪʥʽ (ʨ=0,476) (ʪʘʙʣ. 4.4).  

ɺʽʜʙʫʣʠʩʷ ʟʤʽʥʠ ʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ ʫ ʜʽʣʷʥʢʘʭ 

ʙʽʮʝʧʩʫ ʪʘ ʪʨʠʮʝʧʩʫ. ɿʦʢʨʝʤʘ, ʧʦʢʘʟʥʠʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʪʨʠʮʝʧʩʫ ʚ 
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ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʤʝʥʰʠʚʩʷ ʟ 8,7 Ñ 1,27 ʤʤ ʜʦ 

8,3 Ñ 1,49 ʤʤ, ʪʦʜʽ ʷʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʙʽʮʝʧʩʫ ʟʘʣʠʰʠʚʩʷ ʬʘʢʪʠʯʥʦ ʚ 

ʪʠʭ ʩʘʤʠʭ ʤʝʞʘʭ. ʊʦʙʪʦ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʚʦʜʽʚ ʚʽʜʙʫʣʦʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ çʯʠʩʪʦʾ ʤʘʩʠè ʪʽʣʘ. 

ʊʘʙʣʠʮʷ 4.4 

ʈʝʟʫʣʴʪʘʪʠ ʧʘʨʥʦʛʦ ʜʚʦʚʠʙʽʨʢʦʚʦʛʦ t-ʪʝʩʪʫ ʜʣʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʘʨʘʤʝʪʨʠ ʄɺ  SDɺ ʄɸ SDɸ d, % p 

ʈʽʟʥʠʮʷ ʦʙʚʦʜʽʚ ʧʣʝʯʘ 

ʫ ʩʧʦʢʦʾ ʪʘ 

ʥʘʧʨʫʞʝʥʥʽ, ʤʤ 

25,6 5,276 27,0 4,243 5,3 0,476 

ʐʢʽʨʥʦ-ʞʠʨʦʚʘ 

ʩʢʣʘʜʢʘ ʙʽʮʝʧʩʫ, ʤʤ 

3,6 0,707 

 

3,7 0,775 

 

2,5 

 

0,341 

 

ʐʢʽʨʥʦ-ʞʠʨʦʚʘ 

ʩʢʣʘʜʢʘ ʪʨʽʮʝʧʩʫ, ʤʤ 

8,7 

 

1,27 

 

8,3 

 

1,49 

 

-5,2 

 

0,138 

 

 ʆʙʚʽʜ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, 

ʤʤ 

1040,182 

 

50,2 

 

1038,364 

 

45,5 

 

-0,2 

 

0,703 

 

ɻʨʫʜʥʘ ʰʢʽʨʥʦ-

ʞʠʨʦʚʘ ʩʢʣʘʜʢʘ, ʤʤ 

6,7 

 

1,27 

 

5,8 

 

1,08 

 

-13,5 

 

0,010 

 

ʐʢʽʨʥʦ-ʞʠʨʦʚʘ 

ʩʢʣʘʜʢʘ ʧʽʜ ʣʦʧʘʪʢʦʶ, 

ʤʤ 

8,3 

 

0,64667 

 

7,6 

 

0,80904 

 

-7,7 

 

0,026 

 

ʆʙʚʽʜ ʩʪʝʛʥʘ, ʤʤ 591,4545 

 

20,89 

 

592,0909 

 

16,92 

 

0,1 

 

0,845 

 

ʐʢʽʨʥʦ-ʞʠʨʦʚʘ 

ʩʢʣʘʜʢʘ ʢʚʘʜʨʽʮʝʧʩʫ 

14,1 2,2 12,5 1,8 -11,6 0,003 

ʟʘʛʘʣʴʥʠʡ % ʞʠʨʫ 7,3 0,682 6,6 0,656 -10,3 0,011 

ʢʛ ʞʠʨʫ 6,101818 0,828 5,346364 0,513 -12,4 0,008 

çʏʠʩʪʘ ʤʘʩʘè ʪʽʣʘ 76,8 5,058 76,0 4,155 -1,0 0,066 

ʇʨʠʤʽʪʢʠ: ʄɺ ʡ SDɺ ï ʮʝ ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʡ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʄɸ ʡ SDɸ ï ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ; d ï ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʫ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʨ ï ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʧʘʨʘʤʝʪʨʫ. 

 



 135 

ʊʘʢʦʞ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 1040,182 Ñ 50,2 ʤʤ ʽ ʬʘʢʪʠʯʥʦ ʟʘʣʠʰʠʚʩʷ ʙʝʟ ʟʤʽʥ 

ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ 1038,364 Ñ 45,5 ʤʤ (ʨ=0,703). ʆʜʥʘʢ ʚʽʜʙʫʣʠʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʪʘ ʧʽʜ 

ʣʦʧʘʪʢʦʶ. ɿʦʢʨʝʤʘ, ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ 

ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʟ 8,3 Ñ 0,64667 ʤʤ ʜʦ 7,6 Ñ 0, 80904 ʤʤ 

(ʨ=0,010), ʘ ʫ ʜʽʣʷʥʮʽ ʣʦʧʘʪʢʠ ï ʚʽʜʧʦʚʽʜʥʦ ʟ 6,7 Ñ 1,27 ʤʤ ʜʦ 5,8 Ñ 1,08 ʤʤ 

(ʨ=0,026). ʊʦʤʫ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ.  

ʇʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʩʪʝʛʥʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʬʘʢʪʠʯʥʦ ʟʘʣʠʰʠʚʩʷ 

ʦʜʥʘʢʦʚʠʤ (ʨ=0,845). ɺʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʦʙʚʦʜʫ ʩʪʝʛʥʘ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ 0,1 %. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʙʫʣʠʩʴ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʟ 14,1 Ñ 2,2 ʤʤ ʜʦ 

12,5 Ñ 1,8 ʤʤ ʧʦʢʘʟʥʠʢʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʫ ʜʽʣʷʥʮʽ ʢʚʘʜʨʠʮʝʧʩʫ 

(ʨ=0,003). ɺ̔ ʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʘ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʪʘʥʦʚʠʣʘ 11,6 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʞʠʨʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʫ ʜʘʥʽʡ 

ʜʽʣʷʥʮʽ, ʨʘʟʦʤ ʽʟ ʪʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʘʣʦʛʦ ʧʦʢʘʟʥʠʢʘ ʦʙʚʦʜʫ ʩʪʝʛʥʘ, ʪʦʙʪʦ 

ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʨʝʢʦʤʧʦʟʠʮʽʷ ʩʢʣʘʜʫ ʪʽʣʘ ʟʘ ʨʘʭʫʥʦʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤôʷʟʦʚʦʾ ʤʘʩʠ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʦʨʛʘʥʽʟʤʽ ʚʦʨʦʪʘʨʽʚ ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʴ ʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʘʛʘʣʴʥʦʛʦ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʪʘ ʩʪʘʥʦʚʠʣʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 7,3 Ñ 0,682 ʽ 

6,6 Ñ 0,656 ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,011). ʋ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʢʛ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʟʤʽʥʠʚʩʷ 

(6,101818 Ñ 0,828 ï ʥʘ ʧʦʯʘʪʢʫ ʪʘ 5,346364 Ñ 0,513), ʟʦʢʨʝʤʘ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ 

ʚʝʣʠʯʠʥʠ ʩʪʘʥʦʚʠʣʘ 12,4 % (ʨ=0,008). 

ʆʜʥʘʢ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ çʯʠʩʪʦʾ ʤʘʩʠè ʪʽʣʘ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʚʩʷ. 

ɺ̔ ʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ çʯʠʩʪʦʾ ʤʘʩʠ ʪʽʣʘè ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʪʘʥʦʚʠʣʘ 1,0 %, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʘʚʪʦʨʩʴʢʦʾ 

ʤʝʪʦʜʠʢʠ ʫ ʧʽʜʪʨʠʤʮʽ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʽʚʥʷ 



 136 

ʬʽʟʠʯʥʦ ʾʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫʧʨʦʜʦʚʞ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ.  

ʂʨʽʤ ʪʦʛʦ, ʥʘʤʠ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʦʞʥʦʛʦ ʚʦʨʦʪʘʨʷ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʨʦʪʘʨʷ ˉ1. ʊʘʢ, ʥʘ 

ʧʦʯʘʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʽʚ ʧʣʝʯʘ ʫ ʩʧʦʢʦʾ ʪʘ ʫ 

ʥʘʧʨʫʞʝʥʥʽ ʩʪʘʥʦʚʠʚ 2,5 ʩʤ. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ, ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʪʘ ʩʪʘʥʦʚʠʚ 2,8 ʩʤ, ʪʦʜʽ ʷʢ 

ʧʦʢʘʟʥʠʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦ ʾʩʢʣʘʜʢʠ ʫ ʜʽʣʷʥʮʽ ʪʨʠʮʝʧʩʫ ʟʤʝʥʰʠʚʩʷ ʟ 8 ʤʤ ʜʦ 

7 ʤʤ. ɿʘʤʽʨʠ ʢʘʣʽʧʝʨʦʤ ʫ ʜʽʣʷʥʮʽ ʙʽʮʝʧʩʫ ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʟʤʽʥ ʪʘ ʩʪʘʥʦʚʠʣʠ 

3 ʤʤ. ʊʦʙʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʚʦʜʽʚ ʚʽʜʙʫʣʦʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ çʯʠʩʪʦʾ ʤʘʩʠè ʪʽʣʘ. 

ʊʘʢʦʞ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʚʦʨʦʪʘʨʷ ʩʪʘʥʦʚʠʣʠ 109,9 ʩʤ. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 

108,4 ʩʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʆʜʥʘʢ 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʣʠʩʴ ʽ ʫ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʢʘʭ, ʟʦʢʨʝʤʘ 

ʛʨʫʜʥʘ ʪʘ ʧʽʜ ʣʦʧʘʪʢʦʶ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 2 ʤʤ ʢʦʞʥʘ. ʊʦʤʫ ʥʘʤʠ ʙʫʣʦ 

ʚʠʩʫʥʫʪʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚʽʜʙʫʣʦʩʷ ʥʝ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʦʨʦʪʘʨʷ, ʘ ʟʘʚʜʷʢʠ 

ʟʤʝʥʰʝʥʥʶ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʑʦʜʦ ʦʙʚʦʜʽʚ ʩʪʝʛʥʘ: ʥʘ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 59,4 ʩʤ, ʘ ʥʘʧʨʠʢʽʥʮʽ ʨʝʟʫʣʴʪʘʪ ʟʤʝʥʰʠʚʩʷ 

ʜʦ 58 ʩʤ; ʟʤʝʥʰʠʚʩʷ ʥʘ 2 ʤʤ  ̔ʧʦʢʘʟʥʠʢ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʫ ʜʽʣʷʥʮʽ 

ʢʚʘʜʨʠʮʝʧʩʫ. ʊʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʪʘ ʢʽʥʮʝʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʙʚʽʜ ʩʪʝʛʥʘ ʟʤʝʥʰʠʚʩʷ ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʚʱʠʥʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʫ ʜʽʣʷʥʮʽ ʢʚʘʜʨʠʮʝʧʩʫ. 

ʂʨʽʤ ʪʦʛʦ, ʟʥʠʟʠʚʩʷ ʥʘ 1,74 % ʟʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ 

ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʩʪʘʥʦʚʠʚ 5,78 %. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 1,810 ʢʛ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ 

ʩʢʣʘʜʦʢ ʫ ʦʙʨʘʥʠʭ ʥʘʤʠ ʜʽʣʷʥʢʘʭ. ʆʜʥʘʢ ʧʦʢʘʟʥʠʢ çʯʠʩʪʦʾ ʤʘʩʠè ʪʽʣʘ ʪʘʢʦʞ 

ʟʤʝʥʰʠʚʩʷ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʪʽʣʘ ʚʦʨʦʪʘʨʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʦʨʦʪʘʨʽʚ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʫ 

ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʚ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʧʘʨʥʦʛʦ ʜʚʦʚʠʙʽʨʢʦʚʦʛʦ t-ʪʝʩʪʫ ʜʣʷ ʩʝʨʝʜʥʽʭ. ɺʽʜʥʦʩʥʫ 

ʨʽʟʥʠʮʶ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʜʦ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

%100
)(

B

BA

M

MM -
=d ,          (4.1) 

ʜʝ ʄɺ ʡ SDɺ ï ʮʝ ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʡ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʫ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʄɸ ʡ SDɸ ï ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ; d ï ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʫ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʨ ï ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʧʘʨʘʤʝʪʨʫ. 

 

ɿô̫ ʩʦʚʘʥʦ, ʱʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʥʘ ʧʦʯʘʪʢʫ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʘʩ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ, ʫ ʜʝʩʷʪʠ ʩʧʨʦʙʘʭ, ʫ 

ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 350,1 Ñ 28,4 ʤʩ, ʪʦʜʽ ʷʢ ʥʘʧʨʠʢʽʥʮʽ ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʜʦ 

343,5 Ñ 27,6 ʤʩ (ʪʘʙʣ. 4.5).  

ʊʘʙʣʠʮʷ 4.5 

ʈʝʟʫʣʴʪʘʪʠ ʧʘʨʥʦʛʦ ʜʚʦʚʠʙʽʨʢʦʚʦʛʦ t-ʪʝʩʪʫ ʜʣʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʚʦʨʦʪʘʨʽʚ ʜʦ ʪʘ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʘʨʘʤʝʪʨʠ ʄɺ, mc SDɺ, mc ʄɸ, mc SDɸ, mc d % p 

ʏʘʩ 

ʨʝʘʢʮʽʾ 

350,1 28,4 343,5 27,6 ï1,9 0,013 

ʇʨʠʤʽʪʢʠ: ʄɺ ʡ SDɺ ï ʮʝ ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʡ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʄɸ ʡ SDɸ ï ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ; d ï ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʫ 
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ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʨ ï ʩʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʧʘʨʘʤʝʪʨʫ. 

ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʣʘʪʝʥʪʥʦʛʦ ʯʘʩʫ ʩʢʣʘʜʥʦʾ 

ʨʝʘʢʮʽʾ (6,6 ʤʩ, ʨ=0,013). ʊʦʙʪʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʫ ʚʦʨʦʪʘʨʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʟ ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ 

ʬʽʪʥʝʩ-ʪʝʩʪ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʪʨʠʙʦʢ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Bosco Ergo Jumʨ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʫ ʪʘʙʣ. 4.6. 

ʊʘʙʣʠʮʷ 4.6 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  

(xb ï ʜʦ ʡ xa ï ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʩʤ M SD W(SW)* p(W) t(M) p(M) 

xb 35,5 4,7 0,966 0,365 
-4,25 0,002 

xa 36,9 4,4 0,951 0,738 

       

ʇʨʠʤʽʪʢʘ.*W(SW) ï ʧʘʨʘʤʝʪʨ ShapiroïWilk ; t(0,05;10)=2,228; ʨ  ï ʨʽʚʝʥʴ 

ʽʩʪʦʪʥʦʩʪʽ. 

 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʝʟʫʣʴʪʘʪʠ ʩʪʨʠʙʢʽʚ ʫ ʚʠʩʦʪʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʬʫʪʙʦʣʫ ʫ ʩʝʨʝʜʥʴʦʤʫ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʣʠʩʷ 

(ʥʘ 1,4 ʩʤ; ʨ=0,002). ʆʩʢʽʣʴʢʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʤʘʣʦʯʠʩʝʣʴʥʫ ʚʠʙʽʨʢʫ (n=11), 

ʧʨʦʚʝʜʝʥʦ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʫ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ. ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʽʩʪʦʪʥʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʷʢ ʜʦ (p=0,365), ʪʘʢ  ̔ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (p=0,738). ʆʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʫʚʘʣʦʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ AtteStat.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʩʣʷ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ 

ʚʦʨʦʪʘʨʽʚ ʟʥʘʯʥʦ ʟʨʦʩʣʦ ʟ 35,5 ʜʦ 36,9 ʩʤ (ʨ=0,002). ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 
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ʧʽʜʪʚʝʨʜʞʫʻ: ʟʤʽʥʠ ʻ ʟʥʘʯʫʱʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ.  

ʊʝʩʪʫʚʘʥʥʷ ʛʥʫʯʢʦʩʪʽ, ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ SEBT ʪʝʩʪʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʝʩʪʫ SEBT ʻ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʜʦ ʾʾ ʜʦʚʞʠʥʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʨʪʩʤʝʥʘ 

ʜʦʩʪʘʪʥʴʦ ʧʦʨʽʚʥʷʪʠ ʤʽʞ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʥʝ ʚʠʟʥʘʯʘʶʯʠ 

ʚʽʜʥʦʰʝʥʥʷ ʾʭ ʜʦ ʜʦʚʞʠʥʠ ʢʽʥʮʽʚʢʠ [231]. 

ɺʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʙʫʚʘʥʥʷ SEBT ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ 

ʚʦʩʴʤʠ ʥʘʧʨʷʤʘʭ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʥʦʛʦʶ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʦʢʨʫʛʣʝʥʽ 

ʜʦ ʮʽʣʠʭ ʯʠʩʝʣ ʫ ʩʘʥʪʠʤʝʪʨʘʭ (ʪʘʙʣ. 4.7).  

ʊʘʙʣʠʮʷ 4.7 

ʅʦʨʤʘʣʽʟʦʚʘʥʽ (ʟʘ ʜʦʚʞʠʥʦʶ ʥʦʛʠ) ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʩʧʝʨʠʤʝʥʪʫ 

ʅ* 1 2 3 4 5 6 7 8 

ɺ* ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ 

1 79 78 88 88 96 97 98 100 105 106 95 98 91 91 73 74 

2 83 83 93 95 104 103 105 105 110 109 104 103 95 90 78 77 

3 81 80 93 92 105 105 104 102 108 112 103 102 92 93 78 77 

4 85 85 96 96 103 103 108 107 110 112 106 105 99 97 79 81 

5 78 78 90 89 99 98 98 100 106 104 96 94 91 91 77 76 

6 83 83 94 94 103 103 106 103 108 109 103 101 95 95 78 76 

7 76 77 86 89 94 97 97 101 100 103 94 98 88 90 70 74 

8 83 82 95 90 105 103 104 102 110 107 104 100 94 92 80 79 

9 80 76 93 92 100 98 105 101 105 105 100 99 93 92 75 76 

10 90 88 101 100 107 108 114 112 115 113 107 108 103 102 80 82 

11 87 87 95 96 107 107 107 108 115 114 108 105 98 97 82 82 

ʇʨʠʤʽʪʢʠ: *ʅ ï ʥʘʧʨʷʤʦʢ: 1 ï ʧʝʨʝʜʥʽʡ, 2 ï ʧʝʨʝʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 3 ï 

ʤʝʜʽʘʣʴʥʠʡ, 4 ï ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʥʠʡ, 5 ï ʟʚʦʨʦʪʥʽʡ, 6 ï ʟʘʜʥʴʦʙʦʢʦʚʠʡ, 7 ï 

ʣʘʪʝʨʘʣʴʥʠʡ, 8 ï ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ; ʧ ï ʚʧʨʘʚʦ, ʣ ï ʚʣʽʚʦ; *ɺ ï ʚʦʨʦʪʘʨ. 

 



 140 

ʇʦʢʘʟʥʠʢʦʤ ʛʥʫʯʢʦʩʪʽ ʪʘ ʨʽʚʥʦʚʘʛʠ ʟʘ ʪʝʩʪʦʤ SEBT ʙʫʣʦ ʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʩʪʘʥʽ, ʥʘ ʷʢʫ ʚʽʜʭʠʣʷʚʩʷ ʢʽʥʯʠʢ ʚʝʣʠʢʦʛʦ ʧʘʣʴʮʷ ʩʪʦʧʠ ʚʽʜ ʮʝʥʪʨʘ ʟʽʨʢʠ ʜʦ 

ʜʦʚʞʠʥʠ ʥʦʛʠ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ, ʟʙʽʣʴʰʝʥʝ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ, ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʟʘ 

ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ.  

ʇʦʜʽʙʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ 

ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘʢʦʞ ʚʠʷʚʠʣʠʩʷ ʜʦʩʠʪʴ ʦʜʥʦʨʽʜʥʠʤʠ (Va=3,3 ï 

4,7 %, ʪʘʙʣ. 4.8).  

ʊʘʙʣʠʮʷ 4.8 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʽʩʣʷ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʩʧʝʨʠʤʝʥʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʅ* 1 2 3 4 5 6 7 8 

 
ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ ʧ ʣ 

Ma 82 81 93 93 102 102 104 104 108 108 102 101 94 94 77 78 

SDa 4,1 4,2 4,1 3,8 4,2 3,8 4,8 3,9 4,4 3,9 4,8 3,9 4,3 3,8 3,4 2,8 

D 1,6 1,6 1,6 2,2 1,4 2,2 0,6 1,7 0,9 1,5 1,7 1,9 2,0 2,1 2,2 3,3 

% 
2,0 2,0 1,8 2,4 1,4 2,2 0,6 1,7 0,8 1,4 1,7 1,9 2,1 2,3 2,9 4,5 

Va% 
4,7 4,2 4,2 3,8 4,0 3,3 4,7 3,4 4,0 3,5 4,0 3,9 4,1 3,3 4,3 3,7 

p 0
,0

0
1 

0
,0

1
1 

0
,0

0
1 

0
,0

0
0 

0
,0

0
2 

0
,0

0
0 

0
,0

7
0 

0
,0

0
0 

0
,0

3
6 

0
,0

0
0 

0
,0

0
1 

0
,0

0
0 

0
,0

0
1 

0
,0

0
4 

0
,0

0
0 

0
,0

0
0

1 

ʇʨʠʤʽʪʢʠ: *ʅ ï ʥʘʧʨʷʤʦʢ: 1 ï ʧʝʨʝʜʥʽʡ, 2 ï ʧʝʨʝʜʥʴʦʤʝʜʽʘʣʴʥʠʡ, 3 ï 

ʤʝʜʽʘʣʴʥʠʡ, 4 ï ʟʘʜʥʴʦʤʝʜʽʘʣʴʥʥʠʡ, 5 ï ʟʚʦʨʦʪʥʽʡ, 6 ï ʟʘʜʥʴʦʙʦʢʦʚʠʡ, 7 ï 

ʣʘʪʝʨʘʣʴʥʠʡ, 8 ï ʧʝʨʝʜʥʴʦʣʘʪʝʨʘʣʴʥʠʡ; ʧ ï ʚʧʨʘʚʦ, ʣ ï ʚʣʽʚʦ. 

Ma ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, SDa ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, D ï ʧʨʠʨʽʩʪ 

ʨʝʟʫʣʴʪʘʪʫ; Va% ï ʢʦʻʬʽʮʽʝʥʪ ʚʘʨʽʘʮʽʾ; ʨ ï ʨʽʚʝʥʴ ʽʩʪʦʪʥʦʩʪʽ. 

 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʧʦʣʦʚʠʥʠ ʚʠʙʽʨʦʢ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʥʝ ʙʫʣʘ ʧʨʠʡʥʷʪʘ (ʨ<0,05), ʦʧʨʘʮʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʦʩʷ ʤʝʪʦʜʘʤʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  
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ɿʦʢʨʝʤʘ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʡ 

ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ɺʽʣʢʦʢʩʦʥʘ ʜʣʷ ʧʘʨʥʠʭ 

ʩʫʢʫʧʥʦʩʪʝʡ.  

ɺʝʣʠʯʠʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʨʦʩʪʫ ʤʝʜʽʘʥʠ ʦʙʯʠʩʣʝʥʦ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

%
Me

MeMe

ʇ

ʇK
100

-
=d ,                  (4.2) 

ʜʝ ʇMe  ʽ KMe  ï ʧʦʯʘʪʢʦʚʽ ʪʘ ʢʽʥʮʝʚʽ ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʧʦʣʦʚʠʥʠ ʪʝʩʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 4.11) ʪʘ ʫ ʥʠʞʯʝ ʧʦʜʘʥʠʭ ʪʘʙʣʠʮʷʭ. 

 

80

82

84

86

88

90

 

ʈʠʩ. 4.11. ɼʽʘʛʨʘʤʘ ʤʝʜʽʘʥ ʽʟ ʜʦʚʽʨʯʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ 

SEBT ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ ʫ ʧʝʨʝʜʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʘʚʦʶ ʥʦʛʦʶ ʜʦ ʪʘ 

ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ SEBT (d=3,5 %) ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʣʽʚʦʶ ʥʦʛʦʶ ʫ ʧʝʨʝʜʥʴʦ-

ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʪʘʙʣ. 4.9). 
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ʊʘʙʣʠʮʷ 4.9 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʧʝʨʝʜʥʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʦ (ʇ) ʪʘ ʧʽʩʣʷ  ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʂ) 

ʂʽʥʮʽʚʢʘ ʇʨʘʚʘ ʃʽʚʘ 

ʉʪʘʪʠʩ-

ʪʠʢʠ 
ʇ ʂ d,% p ʇ ʂ d,% p 

Max* 88 89 1,1 

0,39 

 

85 88 3,5 

0,67 

 

Me 86 87 1,2 83 85 2,4 

Min 83 85 2,4 81 83 2,5 

ʇʨʠʤʽʪʢʘ. *Max ï ʥʘʡʙʽʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ; Me ï ʤʝʜʽʘʥʘ; Min ï 

ʥʘʡʤʝʥʰʠʡ ʨʝʟʫʣʴʪʘʪ; d ï ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ 

ʤʝʜʽʘʥʠ; ʨ ï ʽʩʪʦʪʥʽʩʪʴ. 

 

ʊʘʢ, ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ 

ʧʝʨʝʜʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʣʽʚʦʶ ʥʦʛʦʶ ʩʪʘʥʦʚʠʚ 88 ʩʤ, ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʠʡ 

ʜʦʨʽʚʥʶʚʘʚ 83 ʩʤ. ɺʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʤʝʜʽʘʥʦʶ (ŭ) ʩʪʘʥʦʚʠʣʘ 2,4 %, 

p = 0,67. 

ʅʘʪʦʤʽʩʪʴ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ ʫ 

ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʘʚʦʶ ʽ ʣʽʚʦʶ ʥʦʛʦʶ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ (ʪʘʙʣ. 4.10). 

ʊʘʙʣʠʮʷ 4.10  

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʤʝʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʦ (ʇ) ʪʘ ʧʽʩʣʷ (ʂ) ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  

ʂʽʥʮʽʚʢʘ ʇʨʘʚʘ ʃʽʚʘ 

ʉʪʘʪʠʩ-

ʪʠʢʠ 
ʇ ʂ d,% p ʇ ʂ d,% p 

Max 109 110 0,9 

0,69 

106 109 2,8 

0,28 Me 107 107 0,0 105 107 1,9 

Min 105 107 1,9 102 105 2,9 

ʇʨʠʤʽʢʘ.*Max ï ʥʘʡʙʽʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ; Me ï ʤʝʜʽʘʥʘ; Min ï ʥʘʡʤʝʥʰʠʡ 

ʨʝʟʫʣʴʪʘʪ; d ï ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ; ʨ ï ʽʩʪʦʪʥʽʩʪʴ. 
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ɿʦʢʨʝʤʘ, ʥʘʧʨʠʢʽʥʮʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʫ ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʘʚʦʶ ʽ ʣʽʚʦʶ ʥʦʛʦʶ ʟʥʘʭʦʜʠʚʩʷ ʚ 

ʦʜʥʘʢʦʚʠʭ ʤʝʞʘʭ ʽ ʩʪʘʥʦʚʠʚ 110 ʩʤ ʪʘ 109 ʩʤ, ʪʦʜʽ ʷʢ ʥʘʡʤʝʥʰʠʡ ï ʧʨʘʚʦʶ 

ʥʦʛʦʶ ʩʷʛʘʚ 107 ʩʤ, ʘ ʣʽʚʦʶ ï 105 ʩʤ. ʆʜʥʘʢ ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ (ŭ) ʧʨʘʚʦʶ ʥʦʛʦʶ ʙʫʚ 0,0 %, p = 0,69, ʪʦʜʽ ʷʢ ʣʽʚʦʶ ʥʦʛʦʶ 

ʧʦʢʘʟʥʠʢ (ŭ) ʩʪʘʥʦʚʠʚ 1,9 %, p = 0,28.  

ʊʦʙʪʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʥʝ 

ʚʠʷʚʣʝʥʦ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʥʘʭʠʣʽʚ ʫ ʧʝʨʝʜʥʴʦ-ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʪʘʙʣ. 4.11). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʠʤʝʪʨʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ.  

ʊʘʙʣʠʮʷ 4.11  

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʫ ʧʝʨʝʜʥʴʦ-

ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ  (ʇ) ʽ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʂ) 

ʂʽʥʮʽʚʢʘ ʇʨʘʚʘ ʃʽʚʘ 

ʉʪʘʪʠʩ-

ʪʠʢʠ 
ʇ ʂ d,% p ʇ ʂ d,% p 

Max 99 102 3,0 

0,66 

 

97 100 3,1 

0,39 
 

Me 98 98 0,0 96 99 3,1 

Min 95 96 1,1 92 94 2,2 

ʇʨʠʤʽʪʢʘ. *Max ï ʥʘʡʙʽʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ; Me ï ʤʝʜʽʘʥʘ; Min ï 

ʥʘʡʤʝʥʰʠʡ ʨʝʟʫʣʴʪʘʪ; d ï ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ; ʨ 

ï ʽʩʪʦʪʥʽʩʪʴ. 

 

ʊʘʢʦʞ ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ (ŭ) ʫ ʧʝʨʝʜʥʴʦ-

ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʘʚʦʶ ʥʦʛʦʶ ʙʫʚ 0,0 %, p = 0,66. ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢʱʦ 

ʡʜʝʪʴʩʷ ʧʨʦ ʣʽʚʫ ʥʦʛʫ, ʧʦʢʘʟʥʠʢ (ŭ) ʩʪʘʥʦʚʠʚ 3,1 %, p = 0,39. ʊʦʙʪʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʅʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʥʘʭʠʣʽʚ ʪʝʩʪʫ 

SEBT ʚʦʨʦʪʘʨʷʤʠ ʫ ʬʫʪʙʦʣʽ ʽ ʫ ʟʘʜʥʴʦ-ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʘʚʦʶ ʥʦʛʦʶ 

(ʪʘʙʣ. 4.12).  
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ʊʘʙʣʠʮʷ 4.12  

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʟʘʜʥʴʦ-ʤʝʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʦ (ʇ) ʪʘ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʂ) 

ʂʽʥʮʽʚʢʘ ʇʨʘʚʘ ʃʽʚʘ 

ʉʪʘʪʠʩ-

ʪʠʢʠ 
ʇ ʂ d,% p ʇ ʂ d,% p 

Max 114 115 0,9 

0,18 

109 112 2,8 

0,69 Me 110 110 0,0 107 108 0,9 

Min 106 106 0,0 104 106 1,9 

ʇʨʠʤʽʪʢʘ. *Max ï ʥʘʡʙʽʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ; Me ï ʤʝʜʽʘʥʘ; Min ï 

ʥʘʡʤʝʥʰʠʡ ʨʝʟʫʣʴʪʘʪ; d ï ʚʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ ʤʝʜʽʘʥʠ; 

ʨ ï ʽʩʪʦʪʥʽʩʪʴ. 

 

ʄʽʥʽʤʘʣʴʥʽ ʪʘ ʤʝʜʽʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʟʤʽʥ ʽ ʩʪʘʥʦʚʠʣʠ 

106 ʩʤ ʪʘ 110 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʢʨʘʱʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʟʘʜʥʴʦ-

ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʣʽʚʦ  ʁʥʦʛʦ.ʁ ɺʽʜʩʦʪʦʢ ʚʽʜʥʦʩʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʝʣʠʯʠʥʠ 

ʤʝʜʽʘʥʠ (ŭ) ʫ ʟʘʜʥʴʦ-ʤʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʣʽʚʦ  ʁʥʦʛʦʶ ʩʪʘʥʦʚʠʚ 0,9 %, 

p = 0,69. ʆʜʥʘʢ, ʟʘʛʘʣʦʤ ʥʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʽ ʦʜʠʥʘʜʮʷʪʴ ʚʦʨʦʪʘʨʽʚ 

ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ (ʨ<0,04) ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: D=0,6ς

3,3 (0,6 ï 4,5 %). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ SEBT, ʪʦʙʪʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʦʚʞʠʥʠ ʥʦʛʠ ʚʽʜʥʦʩʥʦ ʾʾ ʟʥʘʯʝʥʥʷ, ʜʦʟʚʦʣʷʻ ʢʦʨʝʛʫʚʘʪʠ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ 

ʤʘʩʠ ʪʽʣʘ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠ ʛʥʫʯʢʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʜʦʚʞʠʥʘ ʥʦʛʠ (ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ) ʟʘʧʠʩʫʻʪʴʩʷ ʷʢ ʮʽʣʝ ʯʠʩʣʦ ʟ ʜʚʦʤʘ ʘʙʦ ʪʨʴʦʤʘ ʮʠʬʨʘʤʠ, 

ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʪʘʢʦʤʫ ʞ ʬʦʨʤʘʪʽ. ʊʦʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʥʦʛʠ ʪʘ ʾʾ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ +0,5 ʩʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʯʥʦʩʪʽ ʜʚʦ- ʘʙʦ ʪʨʠʟʥʘʯʥʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ, ʷʢʝ ʬʽʢʩʫʻ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ [245]. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ [147, 223] ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ ʩʚʽʜʯʘʪʴ: 

ʨ̔ ʚʥʦʚʘʛʘ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʬʫʪʙʦʣʽʩʪʘʤ ʚʠʢʦʥʫʚʘʪʠ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʨʫʭʠ ʥʠʞʥʽʤʠ ʢʽʥʮʽʚʢʘʤʠ, ʧʦʢʨʘʱʫʶʯʠ ʾʭ ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ 

ʪʘ ʟʥʠʞʫʶʯʠ ʨʠʟʠʢ ʪʨʘʚʤ. ʇʦʛʘʥʘ ʩʪʘʪʠʯʥʘ ʨʽʚʥʦʚʘʛʘ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ 
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ʪʨʘʚʤ, ʦʩʢʽʣʴʢʠ ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʪʠ ʩʚʦʶ ʟʜʘʪʥʽʩʪʴ 

ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʜʠʥʘʤʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʯʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʪʨʝʥʫʚʘʥʴ ʘʙʦ ʟʤʘʛʘʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ: ʤʦʣʦʜʽ ʬʫʪʙʦʣʽʩʪʠ ʧʦʚʠʥʥʽ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʷʢ ʩʪʘʪʠʯʥʫ, ʪʘʢ ʽ ʜʠʥʘʤʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʚʦʻʾ 

ʪʝʭʥʽʢʠ ʪʘ ʤʦʙʽʣʴʥʦʩʪʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʨʦʟʚʠʪʦʢʫ ʧʦʩʪʫʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʾʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʩʧʦʨʪʽ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʨʝʙʫ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʫʭʣʠʚʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝʤʫ ʪʝʩʪʽʚ FMS, ʷʢʘ ʦʭʦʧʣʶʻ 

ʜʚʘʥʘʜʮʷʪʴ ʙʘʟʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʷʚʣʝʥʥʷ ʘʩʠʤʝʪʨʽʡ, 

ʦʙʤʝʞʝʥʴ ʫ ʨʫʩʽ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʨʘʚʤʫʚʘʥʥʷ (ʪʘʙʣ. 4.13).  

ʊʘʙʣʠʮʷ 4.13  

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ FMS ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫʬʫʪʙʦʣʽ  

ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɺʦʨʦ-

ʪʘʨʽ 

ʊʝʩʪʠ 
1 2ʧ 2ʣ 3ʧ 3ʣ 4ʧ 4ʣ 5ʧ 5ʣ 6 7ʧ 7ʣ 

1 2 2 2 2 1 2 2 2 2 3 2 2 

2 3 2 2 3 2 2 2 2 2 2 2 2 

3 2 2 2 2 3 2 2 2 2 2 2 2 

4 3 2 2 2 2 2 2 2 2 2 2 2 

5 2 2 1 2 1 2 2 2 1 3 2 2 

6 2 2 2 2 1 2 2 2 1 3 2 2 

7 2 2 2 2 2 2 1 2 2 2 2 1 

8 2 2 2 2 1 2 2 1 2 3 2 2 

9 3 3 2 2 2 2 2 2 3 3 2 2 

10 3 3 2 2 2 2 2 2 2 2 2 2 

11 2 2 2 2 2 2 2 1 2 3 2 2 

D (%) 52,9 60,0 110,0 43,8 90,0 22,2 50,0 25,0 75,0 64,7 69,2 110,0 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ FMS ʪʝʩʪʽʚ ʩʪʘʥʦʚʠʣʦ 

ʚ̔ ʜ 22,2 ʜʦ 110 %, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʫʪʪʻʚʝ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʫʭʦʚʦʾ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʤʽʞʤôʷʟʦʚʦʾ ʚʟʘʻʤʦʜʽʾ.  
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ʅʘʡʤʝʥʰʝ ʟʨʦʩʪʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʨʫʭʣʠʚʦʩʪʽ ʚʝʨʭʥʴʦʛʦ ʧʣʝʯʦʚʦʛʦ 

ʧʦʷʩʫ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ (ʪʝʩʪ 4ʧ), ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʦʜʥʦʙʽʯʥʠʭ ʨʫʭʽʚ ʧʽʜ ʯʘʩ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʷ, ʘ ʪʘʢʦʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʩʠʤʝʪʨʽʻʶ, ʧʨʠʪʘʤʘʥʥʦʶ ʩʧʦʨʪʩʤʝʥʘʤ ʮʴʦʛʦ ʘʤʧʣʫʘ. 

ʅʘʪʦʤʽʩʪʴ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʧʦʢʨʘʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʪʝʩʪʘʭ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʨʝʩʪʫʧʘʥʥʷ ʯʝʨʝʟ ʙʘʨôʻʨ ʟ ʣʽʚʦʛʦ ʙʦʢʫ (ʪʝʩʪ 2ʣ) ʪʘ 

ʨʦʪʘʮʽʡʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟ ʣʽʚʦʛʦ ʙʦʢʫ (ʪʝʩʪ 7ʣ) ð ʥʘ 110 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʝʬʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʧʨʘʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʭ ʽ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ ShapiroïWilk  ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʩʪʘʪʠʩʪʠʯʥʫ ʛʽʧʦʪʝʟʫ 

ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʙʽʨʦʢ, ʷʢ ʧʦʯʘʪʢʦʚʠʭ, ʪʘʢ ʽ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ (p>0,05). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ ʪʘ ʢʦʨʝʢʪʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʫʟʘʛʘʣʴʥʝʥʦ ʫ ʪʘʙʣ. 4.14, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʷʢ ʛʨʫʧʦʚʽ ʪʝʥʜʝʥʮʽʾ, 

ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʚʘʣʬ̔ʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ʊʘʙʣʠʮʷ 4.14 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ FMS ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʜʦ  

ʪʘ ʧʽʩʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʉʪʘʪʠʩʪʠʢʠ ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ 

 ɼʦ ʇʽʩʣʷ 

M*  15,3 24,4 

SD 1,6 1,9 

SW-W 0,939 0,947 

p(SW-W) 0,567 0,609 

t, D 21,9 59,5% 

p(t) < 0,001 

ʇʨʠʤʽʪʢʘ. *M ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; SW - 

W ï ʢʨʠʪʝʨʽʡ ShapiroïWilk ; p(SW-W) ï ʽʩʪʦʪʥʽʩʪʴ ʢʨʠʪʝʨʽʶ; D ï ʚʽʜʩʦʪʢʦʚʝ 

ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʨʝʟʫʣʴʪʘʪʽʚ; t ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. 

 

ɿʘ ʩʫʤʘʨʥʦʶ ʦʮʽʥʢʦʶ ʙʘʪʘʨʝʾ ʜʚʘʥʘʜʮʷʪʠ ʪʝʩʪʽʚ FMS ʚʠʷʚʣʝʥʦ ʽʩʪʦʪʥʝ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤ ʽ ʢʽʥʮʝʚʠʤ ʝʪʘʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 
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59,5 % (ʨ<0,001). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝ ʣʠʰʝ ʟʘʛʘʣʴʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʦʪʦʚʥʦʩʪʽ, ʘ ʡ ʧʦʢʨʘʱʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʨʫʭʽʚ, ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʩʪʽʡʢʦʩʪʽ ʫ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʧʝʮʠʬʽʢʠ ʚʦʨʦʪʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜʥʦʩʥʠʡ 

ʚʥʝʩʦʢ ʤʽʞʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ (ʨʽʟʥʠʮʽ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ) ʩʪʘʥʦʚʠʚ 78,3 %, 

ʪʦʙʪʦ ʧʨʠʙʣʠʟʥʦ ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʚʘʚ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʪʝʩʪʘʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. ʅʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʜʦ 74,5 %, ʱʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʟʥʘʢʫ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʛʨʫʧʠ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʥʷʪʴ(ʪʘʙʣ. 4.15).  

ʊʘʙʣʠʮʷ 4.15  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʩʪʫ FMS ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ: ʜʦ (ʚʛʦʨʽ) ʪʘ ʧʽʩʣʷ (ʚʥʠʟʫ) ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  

ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 
SS* df MS F ʨ F (0,05;11;120) Q% 

ʄʽʞ ʪʝʩʪʘʤʠ 
8,73 

6,61 
11 

0,793 

0,601 

3,03 

3,74 

0,0013 

<0,001 
1,87 

21,7 

25,5 

ʄʽʞ 

ʚʦʨʦʪʘʨʷʤʠ 

31,45 

19,27 
120 

0,262 

1,61       

78,3 

74,5 

ʈʘʟʦʤ 
40,18 

25,88 
131 

        
100,0 

ʇʨʠʤʽʪʢʘ. *SS ï cʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ; df ï ʯʠʩʣʦ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; p ï 

ʽʩʪʦʪʥʽʩʪʴ; Q ï ʚʽʜʩʦʪʦʢ ʚʘʨʽʘʮʽʾ. 

 

ɺʘʨʽʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʪʝʩʪʘʤʠ ʪʘ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ ʚʠʷʚʠʣʘʩʷ ʜʦʩʠʪʴ 

ʚʝʣʠʢʦʶ ʷʢ ʥʘ ʧʦʯʘʪʢʫ (p=0,0013), ʪʘʢ ʽ ʥʘʧʨʠʢʽʥʮʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (p<0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʧʝʚʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘʚʽʪʴ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ, ʦʜʥʘʢ ʽʟ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʾʭ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ. 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ, ʚʧʨʘʚ ʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʦʨʧʫʩʫ ʪʘ ʨʦʟʚʠʪʦʢ ʨʽʚʥʦʚʘʛʠ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʨʫʭʦʚʦʾ ʩʠʤʝʪʨʽʾ, ʢʦʥʪʨʦʣʶ ʪʽʣʘ ʪʘ ʟʘʛʘʣʴʥʦʾ ʜʠʥʘʤʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ FMS ʪʝʩʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʦʨʦʪʘʨʽʚ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ. 

ʊʦʙʪʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʟʘʥʷʪʴ ʥʘ ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

[18]. 

 

4.2.2. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. ʊʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ ʩʠʩʪʝʤʠ Polar Team Pro ʥʘʫʢʦʚʮʽ ʜʦʩʣʽʜʞʫʶʪʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʽʜ ʯʘʩ ʛʨʠ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ [17, 145, 171, 218]. ʏʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʬʘʭʽʚʮʷʤʠ ʷʢ ʦʜʠʥ 

ʽʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʦʨʛʘʥʽʟʤ ʜʣʷ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʯʘʩʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʏʉʉ ʧʽʩʣʷ ʪʨʝʥʫʚʘʥʥʷ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʩʧʦʢʦʾ ʽʥʬʦʨʤʫʻ ʧʨʦ ʭʘʨʘʢʪʝʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢʠʡ ʤʦʞʝ ʪʨʠʚʘʪʠ ʧʨʦʪʷʛʦʤ 1-2 ʜʥʽʚ. ʗʢʱʦ ʧʦʢʘʟʥʠʢ ʏʉʉ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʜʥʽʚ ʧʽʩʣʷ 

ʪʨʝʥʫʚʘʥʥʷ, ʮʝ ʦʟʥʘʢʠ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʯʘʩʫ ʥʘ ʚʽʜʧʦʯʠʥʦʢ. ʗʢʱʦ ʧʦʢʘʟʥʠʢ 

ʏʉʉ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʪʷʛʦʤ 24-48 ʛʦʜʠʥ ʧʽʩʣʷ ʪʨʝʥʫʚʘʥʥʷ, 

ʪʨʝʥʝʨʠ ʧʦʚʠʥʥʽ ʧʣʘʥʫʚʘʪʠ ʟʘʥʷʪʪʷ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʘʢʪʠʚʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʨʘʚʮʽʚ [201].  

ɿ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʱʦʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʪʙʦʣʽʩʪʽʚ ʬʘʭʽʚʮʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʦʧʦʚʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ Polar Team Pro, ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 
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ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚʦʨʦʪʘʨʽʚ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ (ʂɽʂ), ̫ ʢʠʡ ʻ 

ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʝʨʮʷ ʧʽʜ ʯʘʩ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚ ʩʪʘʥʽ ʚʽʜʥʦʚʣʝʥʥʷ. ʅʘ ʡʦʛʦ ʦʩʥʦʚʽ ʩʧʦʨʪʠʚʥʽ ʣʽʢʘʨʽ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʝʨʮʷ, ʘ ʪʘʢʦʞ ʩʚʦʻʯʘʩʥʦ 

ʢʦʨʝʛʫʚʘʪʠ ʦʙʩʷʛʠ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ. ʂʨʽʤ 

ʪʦʛʦ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʜʙʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʘʙʦ ʪʨʘʚʤ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʠʭ 

ʪʨʝʥʫʚʘʥʴ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʡ ʚʦʨʦʪʘʨʽʚ ʫ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʩʧʦʨʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ ʂɽʂ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʚʽʜʦʙʨʘʞʘʶʯʠ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʩʝʨʮʝ 

ʟʘʙʝʟʧʝʯʫʻ ʤôʷʟʠ ʢʠʩʥʝʤ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ. ʋ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʬʽʟʠʯʥʦʛʦ ʽ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ 

ʩʪʨʝʩʫ [23, 56, 57, 81, 185]. 

ʌʘʭʽʚʮʽ ʥʘʛʦʣʦʰʫʶʪʴ: ʥʘʜʤʽʨʥʝ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʝ ʪʘ ʬʽʟʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʣʴʥʦʾ ʪʘ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʩʪʘʥʫ ʧʝʨʝʪʨʝʥʦʚʘʥʦʩʪʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʩʧʦʨʪʩʤʝʥʘ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ ʦʨʛʘʥʽʟʤʫ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʫʪʙʦʣʽ [175, 210, 217, 246]. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪ 

ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʨʦʪʷʛʦʤ 

ʰʝʩʪʠ ʜʥʽʚ ʚʧʨʦʜʦʚʞ ʯʦʪʠʨʴʦʭ ʜʥʽʚ ʤʽʢʨʦʮʠʢʣʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʟʚʦʣʠʣʠ ʧʨʦʩʪʝʞʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ 

ʚʦʨʦʪʘʨʽʚ ʧʨʦʪʷʛʦʤ ʤʽʢʨʦʮʠʢʣʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ ʜʣʷ 
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ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ. ɺʩʪʘʥʦʚʣʝʥʦ: ʢʦʝʬʽʮʽʻʥʪ 

ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʚʦʨʦʪʘʨʽʚ ʫ ʧʝʨʰʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʧʝʨʝʙʫʚʘʚ ʚ ʤʝʞʘʭ 

1650-3816 (ʪʘʙʣ. 4.16), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ.  

ʆʜʥʦʨʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʛʨʫʧʽ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʷ (V=11,9ï

19,8 %), ʘ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ (WS-

W=0,905; p=0,427), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʊʘʙʣʠʮʷ 4.16 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ (n=11) 

ʉʪʘʪʠʩʪʠʢʠ* 
ɼʥʽ ʤʽʢʨʦʮʠʢʣʫ 

1 2 3 4 5 6 

M 2553 2491 2506 2659 2941 2780 

SD 505 436 416 490 529 330 

Max 3225 3080 3066 3525 3816 3500 

Min 1650 1863 1675 2016 2190 2346 

V% 19,8 17,5 16,6 18,4 18,0 11,9 

WS-W 0,906 0,905 0,950 0,927 0,942 0,944 

p 0,437 0,427 0,761 0,677 0,962 0,920 

ʇʨʠʤʽʪʢʘ. *  M ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ; SD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; 

Max ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ; Min ï ʤʽʥʽʤʘʣʴʥʝ; V ï ʢʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ; WS-W ï ʩʪʘʪʠʩʪʠʢʘ ShapiroïWilk; ʨ ï ʨʽʚʝʥʴ ʽʩʪʦʪʥʦʩʪʽ. 

 

ʇʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʪʨʴʦʭ ʜʥʽʚ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ ʟʥʘʭʦʜʠʣʦʩʴ ʥʘ ʨʽʚʥʽ ʙʽʣʷ 2500Ñ450. ʅʘ ʧôʷʪʦʤʫ ʜʥʽ ʤʽʢʨʦʮʠʢʣʫ 

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʣʦʢʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʧʦʢʘʟʥʠʢʘ ʙʽʣʷ 3000 (ʨʠʩ. 4.12). 
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ʈʠʩ. 4.12. ʉʝʨʝʜʥ ̒ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ ʜʥʷʤʠ ʤʽʢʨʦʮʠʢʣʫ 

 

ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʂɽʂ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʘ ʤʦʜʝʣʣʶ ʽʥʪʨʘʢʣʘʩʦʚʦʾ 

ʢʦʨʝʣʷʮʽʾ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘ ʢʦʨʝʣʷʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɿʘ ʢʽʣʴʢʽʩʥʫ ʤʽʨʫ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ 

ʽʥʪʨʘʢʣʘʩʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. ɺʽʥ ʨʦʟʨʘʭʦʚʫʚʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

B

WB

MS

MSMS
ICC

-
=                                            (4.3) , 

ʜʝ BMS  - ʤʽʞʢʣʘʩʦʚʘ ʜʠʩʧʝʨʩʽʷ;  

WMS  - ʚʥʫʪʨʽʰʥʴʦʢʣʘʩʦʚʘ ʜʠʩʧʝʨʩʽʷ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 42,4 % ʚʘʨʽʘʮʽʾ ʟʥʘʯʝʥʥʷ ʂɽʂ ʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʢʣʠʢʘʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ, 12,2 % - ʟʤʽʥʘʤʠ ʫ ʧʦʚʪʦʨʥʠʭ ʩʧʨʦʙʘʭ ʽ 

45,4 %, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰʝ ï ʚʟʘʻʤʦʜʽʻʶ ʮʠʭ ʜʚʦʭ ʬʘʢʪʦʨʽʚ (ʪʘʙʣ. 4.17).  

ʈʘʟʦʤ ʟ ʪʠʤ, ʘʧʨʦʙʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ ʧʦʢʘʟʘʣʘ ʧʨʠʡʥʷʪʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʘʣʽʜʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ (ɯʉʉ=0,753; 

ʨ<0,05).  
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ʊʦʙʪʦ, ʷʢ ʩʚʽʜʯʘʪʴ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʘʥʫ ʤʝʪʦʜʠʢʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ʊʘʙʣʠʮʷ 4.17 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ 
*SS df MS F P Fʢʨ. Q% 

ʉʧʦʨʪʩʤʝʥʠ 6020945 10 602094 4,669 0,000 2,026 42,4 

ʉʧʨʦʙʠ 1726819 5 345364 2,678 0,032 2,400 12,2 

ɺʟʘʻʤʦʜʽʷ 6447462 50 128949 

   

45,4 

ʇʦʭʠʙʢʠ 8174280 55 148623 

    ʈʘʟʦʤ 14195225 65 218388 ICC 0,753 

 

100,0 

ʇʨʠʤʽʪʢʘ. *  SS ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ; df ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʩʪʘʪʠʩʪʠʢʘ 

ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; ʈ ï ʽʩʪʦʪʥʽʩʪʴ; Q% - ʚʽʜʩʦʪʦʢ ʚʘʨʽʘʮʽʾ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʂɽʂ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʪʨʝʥʝʨʽʚ ʫ ʧʨʦʮʝʩʽ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʢʦʨʝʛʫʚʘʪʠ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʩʧʦʨʪʩʤʝʥʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ: ʩʧʦʨʪʩʤʝʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ 

ʚʝʣʠʯʠʥʠ ʂɽʂ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʭʥʽʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ 

ʪʝ, ʱʦ 42,4 % ʚʘʨʽʘʮʽʾ ʟʥʘʯʝʥʥʷ ʂɽʂ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʚʠʢʣʠʢʘʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ. ʊʘʢʦʞ ʮʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʽ ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʨʝʘʛʫʚʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʥʘ ʦʜʥʘʢʦʚʠʡ 

ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʦʨʦʪʘʨʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʾʭʥʴʦʾ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ɺʠʷʚʣʝʥʘ ʜʠʥʘʤʽʢʘ ʂɽʂ ʫ ʧʝʨʰʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʩʚʽʜʯʠʪʴ ʡ ʧʨʦ ʪʝ, ʱʦ 

ʦʨʛʘʥʽʟʤ ʚʦʨʦʪʘʨʽʚ ʧʦʩʪʫʧʦʚʦ ʚʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʪʨʝʥʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʚʪʷʛʫʶʯʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʪʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʩʣʫʛʫʚʘʣʠ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

ʥʘʩʪʫʧʥʠʭ ʤʽʢʨʦʮʠʢʣʘʭ.  

ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʤʽʞ ʚʪʷʛʫʶʯʠʤ (ʧʝʨʰʠʤ) ʤʽʢʨʦʮʠʢʣʦʤ ʪʘ ʦʩʪʘʥʥʽʤ 

(ʯʝʪʚʝʨʪʠʤ) ʤʽʢʨʦʮʠʢʣʦʤ (ʪʘʙʣ. 4.18).  

ʊʘʙʣʠʮʷ 4.18 

ʇʦʨʽʚʥʷʣʴʥʽ ʚʝʣʠʯʠʥʠ ʂɽʂ ʫ ʧʝʨʰʦʤʫ ʡ ʦʩʪʘʥʥʴʦʤʫ ʤʽʢʨʦʮʠʢʣʘʭ 

 
  1-D 2-D 3-D 4-D 5-D 

1T* 1950 1904 1675 2016 3285 

2630 1650 2275 2040 2660 3182 

489 2124 1953 2130 2346 2409 

  2553 2450 2660 3024 3600 

  2940 2856 2553 2414 2442 

  2144 2556 2788 2660 2190 

  2880 1863 2450 2146 2701 

  2829 3080 3066 2664 2700 

  3225 2850 2829 3525 3330 

  2940 2730 2482 2368 2695 

  2847 2880 2898 3431 3816 

4T* 1700 1876 1876 2244 1836 

2333 2010 2310 2040 2484 2030 

332 1820 2015 2640 2660 2312 

  2584 2450 2546 2380 2622 

  2479 2814 2508 2484 2030 

  2665 2556 2613 2640 1820 

  2415 1863 2380 2516 1820 

  2010 3080 2730 2772 1960 

  2244 2812 2244 2546 2376 

  2345 2520 2312 2346 1742 

  2170 2880 2415 2628 2160 

ʇʨʠʤʽʪʢʠ: *1ʊ-1-ʡ ʤʽʢʨʦʮʠʢʣ: M+SD= 2630+489; *4ʊ - 4-ʡ 

ʤʽʢʨʦʮʠʢʣ: M+SD= 2333+332 
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ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʫʧʨʦʜʦʚʞ 

ʚʪʷʛʫʶʯʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʜʦ ʟʘʜʘʥʦʛʦ 

ʨʽʚʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʯʝʪʚʝʨʪʦʤʫ 

ʤʽʢʨʦʮʠʢʣʽ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʂɽʂ ʻ ʥʠʞʯʠʤ (2333Ñ332 ʫʤ. ʦʜ.) ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʝʨʰʠʤ ʤʽʢʨʦʮʠʢʣʦʤ (2630Ñ489 ʫʤ. ʦʜ.) (ʨʠʩ. 4.13). 

 

ʈʠʩ. 4.13. ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ 1 ʽ 4 ʤʽʢʨʦʮʠʢʣʽʚ 

 

ɿʥʠʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 12,7 %, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʷʢʽ 

ʚʽʜʙʫʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ. ʆʪʨʠʤʘʥʘ 

ʪʝʥʜʝʥʮʽʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 4.19).  

ʇʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʤʽʞ ʜʚʦʤʘ ʤʽʢʨʦʮʠʢʣʘʤʠ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ (F=0,76; p=0,552). ɺʦʜʥʦʯʘʩ 

ʟʥʘʯʫʱʠʤ ʚʠʷʚʠʣʘʩʷ ʚʟʘʻʤʦʜʽʷʥʥʷ ʤʽʞ ʩʧʨʦʙʘʤʠ ʫ ʢʦʞʥʦʤʫ ʤʽʢʨʦʮʠʢʣʽ 

(F=4,10; p = 0,004). 
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ʋ ʯʝʪʚʝʨʪʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʂɽʂ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʠʤ ʤʽʢʨʦʮʠʢʣʦʤ (F = 15,35; p<0,001). ʊʦʙʪʦ, 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ ʂɽʂ ʫʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤʠ, ʘ ʟʫʤʦʚʣʝʥʽ 

ʚʧʣʠʚʦʤ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʊʘʙʣʠʮʷ 4.19 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ ʤʽʢʨʦʮʠʢʣʦʤ 

     ɼʞʝʨʝʣʦ 

ʚʘʨʽʘʮʽʾ SS df MS F P F ʢʨ.  

ʉʧʦʨʪʩʤʝʥʠ 2422482 10 2422482 15,35 0,001 3,94 

ʉʧʨʦʙʠ 481234 4 120308 0,76 0,552 2,46 

ɺʟʘ̒ʤʦʜʽʷ 2590555 40 647638 4,10 0,004 2,46 

ɺʥʫʪʨʽʰʥʴʦ-

ʛʨʫʧʦʚʘ 

ʢʦʨʝʣʷʮʽʷ 15776865 100 157768 

   ʈʘʟʦʤ 21271136 109 

     

ʇʨʠʤʽʪʢʘ.*SS ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ; df ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ; MS ï ʜʠʩʧʝʨʩʽʷ; F ï ʩʪʘʪʠʩʪʠʢʘ 

ʌʽʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ; ʈ ï ʽʩʪʦʪʥʽʩʪʴ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʚʧʣʠʚ 

ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ ʟʘʩʦʙʘʤʠ ʬʽʪʥʝʩʫ, ʟ ʧʨʽʦʨʠʪʝʪʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ, ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ, ʘ ʚʠʷʚʣʝʥʘ 

ʚʟʘʻʤʦʜʽʷ ʤʽʞʦʩʦʙʦʚʦ ʾʪʘ ʚʥʫʪʨʽʰʥʴʦʦʩʦʙʦʚʦ ʾʚʘʨʽʘʮʽʾ ʧ̔ ʜʢʨʝʩʣʶʻ ʩʢʣʘʜʥʽʩʪʴ 

ʽ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʫʯʘʩʪʴ ʢʦʞʥʦʛʦ ʟ ʚʦʨʦʪʘʨʽʚ ʫ ʩʢʣʘʜʽ 

ʢʦʤʘʥʜ ʋʇʃ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ: 2021-2022 ʨʽʢ ʪʘ 2022-2023 ʨ̔ ʢ. 

ɿô̫ ʩʦʚʘʥʦ ʙʫʣʦ ʢʽʣʴʢʽʩʪʴ ʤʘʪʯʽʚ ʫ ʷʢʠʭ ʚʦʨʦʪʘʨʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʤô̫ ʯʽʚ, ʷʢʽ ʚʦʥʠ ʧʨʦʧʫʩʪʠʣʠ (ʪʘʙʣ. 4.20). 
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ʊʘʙʣʠʮʷ 4.20 

ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ 

                  ɺʦʨʦʪʘʨ 

ʇʦʢʘʟʥʠʢ 

1 2 3 4 5 6 7 8 9 10 11 

ʉʝʟʦʥ 2021-2022 ʨʽʢ 

ʂʽʣʴʢʽʩʪʴ ʤʘʪʯʽʚ  2 4 16 16 5 10 4 6 9 23 16 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʧʫʱʝʥʠʭ 

ʤô̫ ʯʽʚ 

3 7 25 19 8 22 8 11 8 20 14 

ʉʝʟʦʥ 2022-2023 ʨʽʢ 

ʂʽʣʴʢʽʩʪʴ ʤʘʪʯʽʚ 13 5 8 10 6 12 7 10 28 15 27 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʧʫʱʝʥʠʭ 

ʤô̫ ʯʽʚ 

11 7 10 10 6 20 2 10 10 6 16 

 

ʊʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʶ ʢʽʣʴʢʩ̔ʪʴ ʧʨʦʧʫʱʝʥʠʭ ʤô̫ ʯʽʚ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ GAA (Goal Against Average), ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʇʨʦʧʫʱʝʥʽ ʤôʷʯʽ 

ʂʽʣʴʢʽʩʪʴ ʟʽʛʨʘʥʠʭ ʤʘʪʯʽʚ  

ʅʘ ʨʠʩ. 4.14. ʧʦʜʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ. 

 

 

ʈʠʩ. 4.14. ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʘ GAA ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ 

ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ 

GAA = 
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ɺʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʫ ʩʝʟʦʥʽ 2021-2022 ʨʦʢʽʚ ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʝʟʦʥʦʤ 2022-2023 

ʨʦʢʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

%100
b

ab

M

MM
x

-
°=d ,                  (4.4) 

ʜʝ Mb ʡ Ma ï ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʚʦʭ 

ʟʤʘʛʘʣʴʥʠʭ ʩʝʟʦʥʽʚ ʋʇʃ. ɿʥʘʢ ñ+ò ʫ ʬʦʨʤʫʣʽ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʧʝʨʰʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʘ ñïò ï ʜʦ ʨʝʰʪʠ.  

 

ʉʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʧʘʨʥʠʤ ʜʚʦʚʠʙʽʨʢʦʚʠʤ t-ʪʝʩʪʦʤ ʜʣʷ ʩʝʨʝʜʥʽʭ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ (GAA) 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 40 % (ʨ<0,001).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʘʟʥʠʢʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ 

ʫ ʬʫʪʙʦʣʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʾ ʧʦʪʝʥʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʦʜʥʦʯʘʩ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʚʠʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʦʨʦʪʘʨʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʘʣʠ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 

ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʤʘʻ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 4 ʤʽʢʨʦʮʠʢʣʠ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʙʦʨʽʚ ʟʛʽʜʥʦ ʟ ʢʘʣʝʥʜʘʨʝʤ ʪʘ ʤʽʩʪʠʪʴ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʬʽʪʥʝʩʫ.  

ʊʘʢ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʟ̔ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ Stick 

mobility; ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ (ʄʌʈ); 
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ʚʧʨʘʚʠ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ̔ miniband (ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʠʟʥʘʯʝʥʠʤʠ 

ʛʨʫʧʘʤʠ ʤôʷʟʽʚ) ʪʘ ʚʧʨʘʚʠ ʟ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʡ ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ, ʟʦʢʨʝʤʘ, ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʷ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ 

ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʪʘ ʩʪʘʥʦʚʠʣʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 7,3 Ñ 0,682 ʽ 6,6 Ñ 0,656 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,011). ʋ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʢʛ ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʚʦʨʦʪʘʨʽʚ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʤʽʥʠʚʩʷ 

(6,101818 Ñ 0,828 ï ʥʘ ʧʦʯʘʪʢʫ ʪʘ 5,346364 Ñ 0,513), ʟʦʢʨʝʤʘ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ 

ʚʝʣʠʯʠʥʠ ʩʪʘʥʦʚʠʣʘ 12,4 % (ʨ=0,008). 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʥʘ ʧʦʯʘʪʢʫ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʯʘʩ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʫ ʜʝʩʷʪʠ ʩʧʨʦʙʘʭ ʫ 

ʚʦʨʦʪʘʨʽʚ ʩʪʘʥʦʚʠʚ 350,1 Ñ 28,4 ʤʩ, ʪʦʜʽ ʷʢ ʥʘʧʨʠʢʽʥʮʽ ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʜʦ 

343,5 Ñ 27,6 ʤʩ.  

ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʧʦʢʘʟʥʠʢʘʭ ʩʪʨʠʙʢʽʚ ʫ 

ʚʠʩʦʪʫ ʫ ʚʦʨʦʪʘʨʽʚ ʟ̔ ʬʫʪʙʦʣʫ ʫ ʩʝʨʝʜʥʴʦʤʫ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʣʠʩʷ (ʥʘ 1,4 ʩʤ; 

ʨ=0,002).  

ʋʩ̔ ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʜʠʥʘʜʮʷʪʴ ʚʦʨʦʪʘʨʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ SEBT 

ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ (ʨ<0,04) ʾʭʥʻ ʧʦʢʨʘʱʝʥʥʷ: D=0,6ï3,3 (0,6 ï 

4,5 %). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʢʽʥʮʽʚʢʠ ʪʘ 

ʢʦʨʝʢʮʽʷ ʾʾ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʽʰʝ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ 

ʛʥʫʯʢʦʩʪʽ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʝʭʥʽʢʠ ʨʫʭʽʚ ʚʦʨʦʪʘʨʽʚ. 

ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʪʝʩʪʽʚ FMS 

(ʜʚʘʥʘʜʮʷʪʴ ʚʠʧʨʦʙʫʚʘʥʴ) ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ: ʚʽʜʥʦʩʥʝ 

ʟʨʦʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʣʠʚʘʣʦʩʷ ʚ ʤʝʞʘʭ 22,2ï110 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ. 

ɿô̫ʩʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ (ɯʉʉ=0,753; ʨ<0,05). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 42,4 % ʚʘʨʽʘʮʽʾ ʟʥʘʯʝʥʥʷ 
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ʂɽʂ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʢʣʠʢʘʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʽʩʪʦʪʥʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʧʘʨʥʠʤ ʜʚʦʚʠʙʽʨʢʦʚʠʤ t-ʪʝʩʪʦʤ ʜʣʷ ʩʝʨʝʜʥʽʭ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ (GAA) 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 40 % (ʨ<0,001). 

 

ʄʘʪʝʨʽʘʣʠ ʯʝʪʚʝʨʪʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [17, 18, 19, 245]. 
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ʈʆɿɼɯʃ 5 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʷ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʬʽʟʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʥʘ ʝʪʘʧʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʙʘʟʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ [3, 85, 91, 115]. 

ʅʘʛʦʣʦʰʫʻʪʴʩʷ: ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʚʯʝʥʠʤʠ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʽʜˇʨʫʥʪʷ, ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʽʚ. ʉʘʤʝ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʶʪʴ 

ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʪʨʠʤʘʥʥʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ- ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʜʦʙʽʨ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ, ʨʘʮʽʦʥʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʩʚʦʻʯʘʩʥʫ ʢʦʨʝʢʮʽʶ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʚʧʣʠʚʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʬʫʪʙʦʣʽʩʪʽʚ ï ʮʝ ʨʝʘʣʽʾ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʛʨʠ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʥʘʣʝʞʥʠʡ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʫʤʦʚʣʶʻ ʙʽʣʴʰʠʡ ʩʧʝʢʪʨ 

ʤʦʞʣʠʚʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʙʩʷʛʫ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʬʫʪʙʦʣʽ 

[94, 199]. ʆʜʥʘʢ ʬʘʭʽʚʮʽ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʚʯʘʶʪʴ ʧʨʦʙʣʝʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʦʣʴʦʚʠʭ ʛʨʘʚʮʽʚ [22, 93]. ʈʘʟʦʤ ʟ ʪʠʤ, ʩʚʦʻʯʘʩʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʷ, ʱʦ, ʥʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ [121, 126, 134], ʚʧʣʠʚʘʻ ʽ 

ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʤʘʛʘʣʴʥʦʛʦ ʩʝʟʦʥʫ.  

ɿʘʛʘʣʦʤ ʨʝʘʣʽʟʘʮʽʷ ʩʢʣʘʜʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʪʘ ʟʤʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ʧʦʪʨʝʙʫʻ ʚʽʜ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʟʽʙʨʘʥʦʩʪʽ, 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʷʚʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʦʣʴʦʚʠʭ ʷʢʦʩʪʝʡ. 

ʊʦʤʫ ʬʫʪʙʦʣʽʩʪ ʤʘʻ ʙʫʪʠ ʥʝ ʣʠʰʝ ʬʽʟʠʯʥʦ ʪʘʣʘʥʦʚʠʪʠʤ ʯʠ ʦʙʜʘʨʦʚʘʥʠʤ, ʘ ʡ 
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ʤʠʩʣʷʯʠʤ ʽ ʟʜʘʪʥʠʤ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʧʽʜ ʯʘʩ ʛʨʠ ʫ ʢʦʣʝʢʪʠʚʥʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʟʘʚʜʘʥʴ [126]. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʷʚ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʽʚ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʫʤʦʚ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ ʻ 

ʧʦʛʣʠʙʣʝʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʂʨʽʤ 

ʪʦʛʦ, ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ 

ʛʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʠʡ ʟʤʽʩʪʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʊʦʤʫ ʬʫʪʙʦʣʽʩʪʘʤ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʽ ʥʝʦʙʭʽʜʥʽ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʧʨʦʷʚʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [126]. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʦʨʦʪʘʨʽʚ, ʷʢʽ ʙ 

ʫʨʘʭʦʚʫʚʘʣʠ ʩʧʝʮʠʬʽʢʫ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʬʫʪʙʦʣʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ [30, 86, 94, 128] ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʢʮʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʦʨʦʪʘʨʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʨʫʭʦʚʦʾ ʽ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ. ɿʘʩʦʙʠ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʦʙʩʷʛʦʤ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʢʘʟʥʠʢʘʤ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʽ ʨʫʭʦʚʠʭ 

ʪʝʩʪʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʬʫʪʙʦʣʽʩʪʽʚ.  

ɺʠʚʯʝʥʥʷ ʰʣʷʭʽʚ ʧʦʰʫʢʫ ʫ ʚʠʨʽʰʝʥʥʽ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ 

ʜʦʟʚʦʣʠʣʦ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ: 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ, ʧʝʨʝʜʫʩʽʤ 

ʚʽʜʩʦʪʢʘ ʞʠʨʦʚʦʾ ʤʘʩʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʮʽʥʢʘ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʡ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʦʚʠ ʪʽʣʘ, ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʬʫʪʙʦʣʽʩʪʘ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [6, 86, 

178, 222, 234]. ʊʘʢʦʞ ʬʘʭʽʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʧʦʨʪʠʚʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ 
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ʬʫʪʙʦʣʽʩʪʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʽ ʜʦʚʞʠʥʠ ʪʽʣʘ, ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [65, 70, 75, 86, 124].  

ʅʘʫʢʦʚʮʷʤʠ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʞʠʨʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠʤʝ ʡ ʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʘʝʨʦʙʥʽ ʤʦʞʣʠʚʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ. 

ʊʦʙʪʦ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ, ʷʢʽ ʥʘʤʠ ʚʠʚʯʘʣʠʩʷ ʫ 

ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ [21], ʤʘʪʠʤʫʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʬʽʪʥʝʩ-

ʪʝʭʥʦʣʦʛʽʡ [7, 52 54, 55, 132]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʪʨʝʥʫʚʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʠʞʫʶʪʴ 

ʞʠʨʦʚʫ ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʙʝʟʞʠʨʦʚʫ ʤʘʩʫ ʪʽʣʘ [6, 59]. ɿʦʢʨʝʤʘ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ 

ɺ. ʈʦʤʘʥʶʢʘ, ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ʻ ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʩʧʦʨʪʽ [106].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʤôʷʟʽʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʫ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʽʚ. ɺʥʘʩʣʽʜʦʢ 

ʩʧʘʣʶʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʣʦʨʽʡ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʚʽʜʩʦʪʢʘ ʞʠʨʦʚʦʾ ʤʘʩʠ [226, 234]. ɿʘʛʘʣʦʤ ʩʠʣʦʚʝ ʪʨʝʥʫʚʘʥʥʷ 

ʟʙʽʣʴʰʫʻ ʙʝʟʞʠʨʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘʚʜʷʢʠ ʘʥʘʙʦʣʽʯʥʦʤʫ ʝʬʝʢʪʫ, ʪʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜ ʤʘʣʦʨʫʭʣʠʚʠʭ ʦʩʽʙ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʩʢʣʘʜ ʪʽʣʘ, ʦʩʢʽʣʴʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʪʽʣʘ, ʟʤʝʥʰʫʶʯʠ ʚʽʜʩʦʪʦʢ 

ʞʠʨʦʚʦʾ ʤʘʩʠ. ʆʜʥʘʢ ʮʝʡ ʝʬʝʢʪ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʽ 

ʩʧʦʨʪʩʤʝʥʘʤʠ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʚʜʷʢʠ ʨʝʛʫʣʷʨʥʠʤ ʪʨʝʥʫʚʘʥʥʷʤ ʚʞʝ ʤʘʶʪʴ 

ʧʝʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʢʣʘʜʫ ʪʽʣʘ, ʪʘʢʫ ʷʢ ʚʠʩʦʢʘ ʙʝʟʞʠʨʦʚʘ ʤʘʩʘ ʪʘ ʥʠʟʴʢʘ 

ʞʠʨʦʚʘ ʤʘʩʘ, ʮʝ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʚʧʨʘʚʠ ʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʤôʷʟʽʚ ʥʝ 

ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʪʽʣʘ ʩʧʦʨʪʩʤʝʥʽʚ [234]. ɿʦʢʨʝʤʘ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [212] ʥʝ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʟʨʦʩʪʽ, 

ʤʘʩʽ ʪʽʣʘ ʪʘ ʽʥʜʝʢʩʽ ʤʘʩʠ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ (ʨ >0,05).  

ʆʜʥʘʢ ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʬʽʟʠʯʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʷʢʽ 

ʟʜʽʡʩʥʶʚʘʚ ɺ. ɸ. ʉʪʘʩʶʢ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʞʠʨʦʚʦʛʦ 

ʪʘ ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ï ʯʠʤ ʥʠʞʯʠʡ ʚʽʜʩʦʪʦʢ ʞʠʨʫ, ʪʠʤ 
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ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʡ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ [116]. 

ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʦʮʽʥʠʪʠ ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ 

ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ, ʘ ʡ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʷʢʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʘ, 

ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ [7, 92, 214, 

222]. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʥʽ ʧʨʦ ʩʢʣʘʜ ʪʽʣʘ ʻ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʦʥ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʢʦʨʝʢʮʽʾ ʟʤʽʩʪʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʪʽʣʦʙʫʜʦʚʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʻ 

ʚʘʞʣʠʚʠʤ ʽ ʥʝʚʽʜôʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʬʦʨʤʫʚʘʪʠ 

ʪʨʝʥʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʫʪʙʦʣʴʥʠʭ ʧʦʻʜʠʥʢʽʚ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ ʟʨʦʩʪʘʶʪʴ ʽ 

ʚʠʤʦʛʠ ʜʦ ʪʨʝʥʝʨʽʚ ʟ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʢʦʤʘʥʜʠ. 

ɸʜʞʝ, ʥʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ, ʩʘʤʝ ʪʨʝʥʝʨ ʟ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʻ ʩʬʦʨʤʫʚʘʪʠ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʦʩʪʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʬʽʟʠʯʥʠʤʠ, ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʤʠ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʘʩʧʝʢʪʘʤʠ ʬʫʪʙʦʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʤʽʪʠ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɺʽʜʧʦʚʽʜʥʦ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʚʠʪʢʫ 

ʪʨʝʥʝʨʩʴʢʠʭ ʢʘʜʨʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʻ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ, ʧʨʦʛʨʝʩʠʚʥʠʤʠ, ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʛʨʘʚʮʽʚ ʪʘ ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʝ ʣʠʰʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, ʘ ʡ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤ [126]. 

ɿʘʛʘʣʦʤ ʬʘʭʽʚʮʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʙʫʣʠ ʡ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʽ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʙʽʦʽʤʧʝʜʘʥʩ ʪʘ dual-energy x-ray absorptiometry. ɿʘʟʥʘʯʝʥʽ 
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ʤʝʪʦʜʠ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʝʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʚʩʝʙʽʯʥʦ ʦʮʽʥʠʪʠ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʧʦʨʪʩʤʝʥʽʚ [214]. ʋ ʢʦʥʪʝʢʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʪʘ ʚʠʷʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ. ʊʦʤʫ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʠ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʢʣʘʜʫ ʪʽʣʘ ʚʦʨʦʪʘʨʽʚ ʪʘ 

ʧʦʣʴʦʚʠʭ ʬʫʪʙʦʣʽʩʪʽʚ.  

ʌʘʭʽʚʮʽ ʪʘʢʦʞ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʪʙʦʣʽʩʪʽʚ 

ʨʽʟʥʠʭ ʽʛʨʦʚʠʭ ʘʤʧʣʫʘ, ʦʩʢʽʣʴʢʠ ʩʧʝʮʠʬʽʢʘ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʧʦʣʽ 

ʟʫʤʦʚʣʶʻ ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ ʾʭʥʴʦʛʦ ʬʽʟʠʯʥʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʡ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ, ʢʦʥʪʨʦʣʶ ʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʚʽʜʙʦʨʫ 

ʬʫʪʙʦʣʽʩʪʽʚ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʘʥʜ [88, 123, 124].  

ɺʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʟʚôʷʟʢʫ ʟ ʧʦʪʦʯʥʠʤ 

ʬʽʟʠʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʚʽʜʢʠʥʫʣʦ ʧʦʥʷʪʪʷ çʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽè ʬʫʪʙʦʣʽʩʪʘ ʡ 

ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʫʢʦʚʮʷʤ ʩʬʦʨʤʫʚʘʪʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʚʠʚʯʠʪʠ ʪʘ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʨʽʚʥʝʤ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 

ʚʽʢʦʤ ʬʫʪʙʦʣʽʩʪʽʚ [124]. ʊʘʢ, ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʱʦʜʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʩʢʣʘʜʫ ʪʽʣʘ ʪʘ ʧʨʦʷʚʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ ʬʫʪʙʦʣʽʩʪʽʚ ʜʦʚʦʜʷʪʴ 

ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʪʘ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʛʨʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʟʤʘʛʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ [6, 92, 106, 178, 214, 222]. 

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʫʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʝ, ʱʦ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʤʘʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ, ʟʦʢʨʝʤʘ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʦʨʦʪʘʨʽʚ ʽ ʧʦʣʴʦʚʠʭ 

ʛʨʘʚʮʽʚ [21]. ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ʽʥʰʠʭ 

ʬʘʭʽʚʮʽʚ ʧʨʦ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ ʬʫʪʙʦʣʽʩʪʽʚ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢ ʪʨʝʥʫʚʘʣʴʥʦʾ, ʪʘʢ ʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [6, 106].  
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʚʩʝʙʽʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʨʦʪʘʨʷ. ɯʛʨʦʚʝ ʘʤʧʣʫʘ ʻ 

ʩʧʝʮʠʬʽʯʥʦʶ ʧʦʟʠʮʽʻʶ, ʷʢʘ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʘ ʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʪʦʤʫ ʩʫʯʘʩʥʽ 

ʚʠʤʦʛʠ ʜʦ ʡʦʛʦ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʧʦʪʨʝʙʫ ʛʣʠʙʦʢʦʛʦ ʡ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʥʘʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʬʽʪʥʝʩ-ʪʝʩʪʫʚʘʥʥʷ ʪʘ 

ʦʪʨʠʤʫʚʘʪʠ ʦʙôʻʢʪʠʚʥʽ ʜʘʥʽ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʜʠʥʘʤʽʢʠ 

ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ [15, 16, 20, 245].  

ʇʽʜʪʚʝʨʜʞʝʥʦ ʡ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʦʙʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʟ ʤʝʪʦʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʘ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʡʦʛʦ ʽʛʨʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ [2, 62, 118, 178, 222]. ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʬʽʣʽʚ 

ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʬʫʪʙʦʣʽʩʪʽʚ ʟʘ ʽʛʨʦʚʠʤʠ ʘʤʧʣʫʘ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʦʨʦʪʘʨʽʚ), ʜʝ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʚʠʢʦʥʫʚʘʥʦʾ 

ʨʦʙʦʪʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʶ ʡ ʦʮʽʥʶʚʘʥʥʷ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʡ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʬʫʪʙʦʣʽʩʪʘ. 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ ʬʫʪʙʦʣʴʥʠʡ ʚʦʨʦʪʘʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ [134]. ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ [89, 91], 

ʨʫʭʦʚʘ ʢʦʦʨʜʠʥʘʮʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʡʫʩʧʽʰʥʽʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʚʧʨʘʚʘʭ 

ʝʣʝʤʝʥʪʽʚ ʥʦʚʠʟʥʠ ʪʘ ʥʝʟʚʠʯʥʦʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-
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ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʡ ʥʘ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ [172]. ʂʨʽʤ ʪʦʛʦ, ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʨʫʭʦʚʦʛʦ 

ʜʦʩʚʽʜʫ ʻ ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ [4, 70]. 

ʊʦʤʫ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʪʠʣʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫ 

ʩʠʩʪʝʤʽ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʫʚʘʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫ [40, 41], ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ ʬʫʪʙʦʣʽʩʪʽʚ [183, 208, 223], ʱʦ 

ʧʦʚʠʥʥʦ ʚʢʣʶʯʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʪʘ ʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʦʩʢʽʣʴʢʠ 

ʨʽʚʥʦʚʘʛʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʨʫʭʽʚ ʘʙʦ ʚ ʩʪʘʪʠʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ ʮʠʭ 

ʜʚʦʭ ʟʘʚʜʘʥʥʷʭ ʻ ʥʝʟʘʣʝʞʥʠʤʠ. ʆʜʥʘʢ ʥʝ ʚʠʷʚʣʝʥʦ ʧʦʤʽʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʧʦʯʝʨʛʦʚʠʤ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚ ʥʦʛʦʶ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʬʫʪʙʦʣʽʩʪʠ 

ʯʘʩʪʦ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʘʥʝʚʨʽʚ, ʪʘʢʠʭ ʷʢ ʫʜʘʨʠ ʪʘ ʧʝʨʝʜʘʯʽ, 

ʜʦʤʽʥʫʶʯʦʶ ʥʦʛʦʶ. ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʨʝʛʫʣʷʨʥʠʭ ʪʨʝʥʫʚʘʥʴ ʛʨʘʚʮʽ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʦʜʥʘʢʦʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʙʠʜʚʽ ʥʦʛʠ. 

ʊʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ SEBT (Star excursion balance test), ʷʢʠʡ ʻ 

ʜʠʥʘʤʽʯʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ, ʱʦ ʚʠʤʘʛʘʻ ʩʠʣʠ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʧʨʦʧʨʽʦʮʝʧʮʽʾ, 

ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʦʮʽʥʶʚʘʥʥʷ ʛʥʫʯʢʦʩʪʽ, ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʘʭʽʚʮʽʚ [231]. 

ʊʦʙʪʦ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʥʶʶʪʴ ʥʘʫʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ [160, 197] ʱʦʜʦ ʧʦʪʨʝʙʠ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʴ ʬʫʪʙʦʣʽʩʪʽʚ, 

ʟʦʢʨʝʤʘ ʡ ʚʦʨʦʪʘʨʽʚ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʚʨʘʭʦʚʫʶʯʠ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʥʘʫʢʦʚʮʽʚ, ʚʧʨʘʚʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʦʚʠʟʥʠ ʪʘ ʥʝʟʚʠʯʥʦʩʪʽ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʪʘ ʥʘʜʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʧʽʜʛʦʪʦʚʮʽ. 

ʇʦʛʦʜʞʫ̒ ʤʦʩʷ ʽ ʟ ʚʘʞʣʠʚʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ. ʊʘʢ, ʥʘʫʢʦʚʮʽ ʚʠʚʯʘʣʠ ʟʤʽʥʠ ʚ ʘʝʨʦʙʥʠʭ 

ʤʦʞʣʠʚʦʩʪʷʭ ʚʦʨʦʪʘʨʷ, ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʪʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷʭ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʡ ʪʝʩʪ ʥʘ 

ʚʠʪʨʠʚʘʣʽʩʪʴ, ʪʝʩʪ ʥʘ ʨʝʘʢʮʽʶ ʚʦʨʦʪʘʨʷ, ʘ ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʥʥʷ ʟʨʦʩʪʫ ʪʘ ʤʘʩʠ 

ʪʽʣʘ ʧʨʦʪʷʛʦʤ 10 ʤʽʩʷʮʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʽ ʧʦʣʽʧʰʝʥʥʷ ʚ 
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ʧʦʢʘʟʥʠʢʘʭ ʘʝʨʦʙʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ (ʨ=0,004) ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʝʘʢʮʽʾ (ʨ=0,007) 

ʧʽʩʣʷ 10 ʤʽʩʷʮʽʚ ʪʨʝʥʫʚʘʥʴ. ʆʜʥʘʢ ʥʝ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʟʨʦʩʪʽ, ʤʘʩʽ 

ʪʽʣʘ ʪʘ ʽʥʜʝʢʩʽ ʤʘʩʠ ʪʽʣʘ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʚʘʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʦʮʽʥʢʠ 

ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ, ʱʦ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ 

ʪʨʝʥʫʚʘʥʴ, ʽ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʧʨʦʛʨʘʤ [212]. ʊʦʙʪʦ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʜʦʟʚʦʣʠʪʴ ʷʢʽʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ. 

ʊʦʤʫ ʧʽʜʪʨʠʤʫʻʤʦ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ [2, 30, 62, 86, 94, 118, 140, 173] ʧʨʦ 

ʧʦʪʨʝʙʫ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʬʫʪʙʦʣʽ ʪʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʧʜ̔ʛʦʪʦʚʮʽ ʛʨʘʚʮʽʚ ʨʽʟʥʦʛʦ ʘʤʧʣʫʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ [116] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʚʦʭʮʠʢʣʦʚʘ ʤʦʜʝʣʴ ʧʦʙʫʜʦʚʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ. ʇʣʘʥʫʚʘʥʥʷ ʧʝʨʽʦʜʽʚ (ʧʽʜʛʦʪʦʚʯʠʭ, ʟʤʘʛʘʣʴʥʠʭ, ʧʝʨʝʭʽʜʥʠʭ) 

ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʧʨʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʛʨʘʚʮʽʚ ʪʨʴʦʭ ʬʘʟ ʩʧʦʨʪʠʚʥʦʾ ʬʦʨʤʠ (ʩʪʘʥʦʚʣʝʥʥʷ, ʫʪʨʠʤʘʥʥʷ, ʪʠʤʯʘʩʦʚʦʾ 

ʚʪʨʘʪʠ). ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʨʘʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʧʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʷʚʠʣʦʩʴ ʫ ʜʦʩʷʛʥʝʥʥʽ 

ʬʫʪʙʦʣʽʩʪʘʤʠ ʨʽʚʥʷ ʜʨʫʛʦʾ ʬʘʟʠ ʩʧʦʨʪʠʚʥʦʾ ʬʦʨʤʠ ʚʞʝ ʚ ʢʽʥʮʽ ʧʽʜʛʦʪʦʚʯʠʭ 

ʧʝʨʽʦʜʽʚ (ʧʝʨʝʜʟʤʘʛʘʣʴʥʠʡ ʤʝʟʦʮʠʢʣ) [116]. 

ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʘʩʧʝʢʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʪʨʝʥʝʨʽʚ, ʦʪʨʠʤʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʩʧʦʥʫʢʘʣʘ ʥʘʩ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠʢʠ 

ʪʨʝʥʫʚʘʥʥʷ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ 

[19]. ɸʜʞʝ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʫ ʬʫʪʙʦʣʽ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʥʘʫʢʦʚʠʤʠ ʟʜʦʙʫʪʢʘʤʠ, ʟʦʢʨʝʤʘ [42, 48, 50, 52, 54]. ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ 

ʤʝʪʦʜʠʢʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʫ ʧʝʨʦhʤʫ ʪʘ ʜʨʫʛʦʤʫ ʧʽʜʛʦʪʦʚʯʠʭ ʧʝʨʽʦʜʘʭ 

ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʪʘ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʽʟ ʬʫʪʙʦʣʫ: ʛʥʫʯʢʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ ʪʘ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ. 
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ʄʝʪʦʜʠʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʽʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ 

ʧʘʣʠʮʷʤʠ Stick mobility, ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ 

ʣʽʥʽʡ ʪʽʣʘ ï ʤʽʦʬʘʩʮʠʥʘʣʴʥʠʡ ʨʝʣʽʟ (ʄʌʈ), ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ̔ 

miniband (ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʠʟʥʘʯʝʥʠʤʠ ʛʨʫʧʘʤʠ ʤôʷʟʽʚ), ʚʧʨʘʚ ʟ̔ ʙʣʦʯʥʠʤʠ 

ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ.  

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʩʧʣʘʥʦʚʘʥʦ ʜʚʦʝʪʘʧʥʫ ʩʠʩʪʝʤʫ ʚʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʪʨʝʥʫʚʘʥʴ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʦʜʥʦʛʦ 

ʚʪʷʛʫʶʯʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʪʨʠʚʘʣʽʩʪʶ 7 ʜʥʽʚ ʪʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ 

ʪʨʠʚʘʣʽʩʪʶ ʫ 21 ʜʝʥʴ. ʇʨʠ ʽʥʪʝʛʨʘʮʽʾ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚ ʟʘʛʘʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʦʪʷʛʦʤ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʝʨʽʦʜʫ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʟʛʦʜʞʫʚʘʣʦʩʴ ʽʟ ʟʘʛʘʣʴʥʠʤ ʧʣʘʥʦʤ 

ʪʠʞʥʝʚʠʭ ʤʽʢʨʦʮʠʢʣʽʚ. 

ʌʘʭʽʚʮʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʨʽʻʥʪʦʚʥʦ ʜʦ 17-ʨʽʯʥʦʛʦ ʚʽʢʫ ʫ ʶʥʠʭ 

ʬʫʪʙʦʣʽʩʪʽʚ ʬʦʨʤʫʶʪʴʩʷ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʽ ʷʢʦʩʪʽ, ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʷʢʠʭ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ. ʊʘʢʽ ʟʤʽʥʠ 

ʦʙʫʤʦʚʣʝʥʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʠʨʦʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ 

ʪʘ ʟʘʚʝʨʰʝʥʥʷʤ ʬʦʨʤʫʚʘʥʥʷ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʘ ʟ ʽʥʰʦʛʦ - 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʝʪʘʧʘʭ ʧʦʧʝʨʝʜʥʴʦʾ ʪʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʙʘʟʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɼʦ ʤʝʪʦʜʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ, ʥʘʣʝʞʘʪʴ: ʥʝʜʦʩʪʘʪʥʽʡ 

ʦʙʩʷʛ ʚʧʨʘʚ ʚʽʜʧʦʚʽʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʦʙʣʽʢʫ 

ʪʝʨʤʽʥʦʚʠʭ ʽ ʚʽʜʜʘʣʝʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ, ʥʝʩʠʩʪʝʤʥʽʩʪʴ ʢʦʥʪʨʦʣʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʘ ʪʘʢʦʞ ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ 

ʪʨʝʥʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʩʪʨʠʤʫʚʘʪʠ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [20, 39]. 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [197] ʦɦʜʦ ʥʘʜʽʡʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ, ʟʦʢʨʝʤʘ ʪʝʩʪʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʟʘ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʩʪʨʠʙʢʦʤ.  
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ʆʩʢʽʣʴʢʠ ʩʫʯʘʩʥʠʡ ʬʫʪʙʦʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʱʽʣʴʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʽʛʨʦʚʠʭ ʜʽʡ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʠʣʦʚʠʭ ʻʜʠʥʦʙʦʨʩʪʚ, ʟʨʦʩʪʘʻ ʯʘʩʪʦʪʘ 

ʧʽʜʢʘʪʽʚ ʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. 

ʊʘʢʽ ʟʤʽʥʠ ʽʛʨʦʚʦʾ ʤʦʜʝʣʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʩʧʦʨʪʩʤʝʥʽʚ ʥʝ ʣʠʰʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʘ ʡ ʟʜʘʪʥʦʩʪʽ ʰʚʠʜʢʦ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʛʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʝʦʙʭʽʜʥʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʰʠʨʰʠʡ 

ʩʧʝʢʪʨ ʚʧʨʘʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʣʝʢʩʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʬʽʟʠʯʥʽ, ʪʝʭʥʽʯʥʽ 

ʪʘ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʽ ʩʢʣʘʜʦʚʽ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [5, 20, 122]. 

ʊʘʢʦʞ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ, ʫ ʬʫʪʙʦʣʽ ʨʽʚʥʦʮʽʥʥʠʤ ʟʘ ʩʚʦʾʤ 

ʟʥʘʯʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʧʩʠʭʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʛʨʘʚʮʽʚ [163]. ɼʣʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʘʩʧʝʢʪʠ, ʷʢ ʣʽʜʝʨʩʪʚʦ 

ʧʨʦʚʽʜʥʠʭ ʛʨʘʚʮʽʚ, ʧʦʪʝʥʮʽʘʣ, ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʦʢʨʝʤʠʭ ʛʨʘʚʮʽʚ, 

ʚʽʜʥʦʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʢʦʤʘʥʜʠ, ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʪʘ ʛʨʘʚʮʽʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʤʙʽʮʽʾ 

ʦʢʨʝʤʠʭ ʬʫʪʙʦʣʽʩʪʽʚ ʪʦʱʦ [20, 45, 72, 117]. ʊʦʙʪʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʘ 

ʧ̔ ʜʛʦʪʦʚʢʘ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʚʦʥʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ, ʪʦʤʫ ʱʦ ʤʘʻ ʤʘʣʦ ʚʣʘʩʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʡ ʛʘʨʘʥʪʫʻ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʾʾ ʩʧʨʷʤʫʚʘʥʥʷ. ʊʦʤʫ ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʨʽʚʥʷʥʦ 

ʩʢʣʘʜʥʦ. ʉʝʨʝʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʩʦʙʽʚ ʻ: ʚʠʙʽʨ ʩʠʣʴʥʠʭ ʩʫʧʝʨʥʠʢʽʚ, 

ʙʝʟʜʦʛʘʥʥʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʟʤʘʛʘʥʴ ʪʘ ʜʝʪʘʣʴʥʠʡ ʨʦʟʙʽʨ ʧʨʦʚʝʜʝʥʠʭ ʽʛʦʨ. 

ɿʜʦʙʫʪʠʡ ʩʧʦʨʪʩʤʝʥʦʤ ʥʝʟʚʠʯʥʠʡ ʜʦʩʚʽʜ ʟʘʣʠʰʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʥʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ, ʢʦʥʪʨʦʣʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʘ ʧʨʦʧʦʥʦʚʘʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ 

ʚʠʤʦʛʘʤ - ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [20, 122].  

ʋʩʽ ʩʢʣʘʜʦʚʽ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʥʝʧʦʜʽʣʴʥʠʤʠ. ʊʦʤʫ ʮʷ 

ʧʽʜʛʦʪʦʚʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʨʽʟʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʷʢʦʩʪʝʡ [20, 117, 237]. ʅʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ, ʢʦʤʧʣʝʢʩʥʽ ʧʩʠʭʽʯʥʽ 

ʷʢʦʩʪʽ, ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʢʦʥʢʨʝʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʷʚʫ ʚ 

ʪʨʝʥʫʚʘʣʴʥʽʡ ʪʘ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

(ʟʦʢʨʝʤʘ, ʤʦʚʘ ʡʜʝ ʡ ʧʨʦ ʜʦʩʢʦʥʘʣʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʘʥʪʠʮʠʧʘʮʽʾ ʷʢ 

ʬʘʢʪʦʨʘ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʥʘ ʧʦʣʽ), ʪʽʩʥʦ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʨʽʚʥʝʤ ʩʧʦʨʪʠʚʥʠʭ ʜʦʩʷʛʥʝʥʴ ʬʫʪʙʦʣʽʩʪʽʚ [20, 117]. 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʮʝ ʜʣʷ ʚʦʨʦʪʘʨʽʚ, ʯʠʷ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʪʘ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦ 

ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʤʠʪʪʻʚʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʪʝʭʥʽʯʥʦ 

ʪʦʯʥʽ ʨʫʭʦʚʽ ʜʽʾ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ. ɺʦʨʦʪʘʨ ʧʦʩʪʽʡʥʦ ʚʟʘʻʤʦʜʽʻ ʟʽ 

ʟʤʽʥʥʠʤʠ ʪʘʢʪʠʯʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʥʝʥʠʭ ʟʦʨʦʚʦ-

ʧʨʦʩʪʦʨʦʚʠʭ ʦʨʽʻʥʪʘʮʽʡ, ʰʚʠʜʢʽʩʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ, ʚʠʙʫʭʦʚʦʾ ʩʠʣʠ ʡ ʩʪʽʡʢʦʩʪʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ 

ʚʦʨʦʪʘʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʾʭʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʽʛʨʦʚʠʭ 

ʜʽʡ. ɺʠʱʝʚʠʢʣʘʜʝʥʝ ʟʫʤʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʘʤʠ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-

ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ (ʨʝʘʢʮʽʾ ʚʠʙʦʨʫ) ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ [20]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʥʘʫʢʦʚʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʠʥʘʤʽʢʫ 

ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʠʪʠ ʯʠʥʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʾ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʬʫʪʙʦʣʫ.  

ʇʩʠʭʦʜʽʘʛʥʦʩʪʠʢʘ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦʟʚʦʣʷʻ 

ʬʘʭʽʚʮʷʤ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʩʧʦʨʪʩʤʝʥʘ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [20, 35, 79, 187]. ɺʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ 

ʬʫʪʙʦʣʽʩʪʽʚ (ʧʨʦʩʪʘ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʘ ʨʝʘʢʮʽʷ, ʨʝʘʢʮʽʷ ʚʠʙʦʨʫ, ʨʝʘʢʮʽʷ ʥʘ 

ʨʫʭʦʤʠʡ ʦʙôʻʢʪ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʟʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʨʽʚʥʷ ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʽʚ ʜʦʟʚʦʣʠʣʦ ʥʘʫʢʦʚʮʷʤ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 

ʚʽʜʥʦʩʥʦ ʢʨʘʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʧʽʰʥʦʩʪʽ ʦʚʦʣʦʜʽʥʥʷ ʨʽʟʥʠʤʠ ʪʝʭʥʽʯʥʦ-
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ʪʘʢʪʠʯʥʠʤʠ ʜʽʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʪʽ ʬʫʪʙʦʣʽʩʪʠ, ʷʢʠʤ ʙʫʚ ʚʣʘʩʪʠʚʠʡ 

ʚʠʩʦʢʠʡ ʯʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ [5, 76, 187].  

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʧʦʨʪʽ ʟʫʤʦʚʣʶʶʪʴ ʪʨʝʥʝʨʽʚ  

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʘʜʞʝ ʽʥʜʫʩʪʨʽʷ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

çWearable technologyè ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʫʞʝ ʜʠʥʘʤʽʯʥʦ. ʑʦʜʥʷ ʦʪʨʠʤʫʶʪʴʩʷ 

ʥʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʣʽʟʠ ʘʙʦ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ çWearable 

technologyè ʥʘ ʪʦʨʛʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʢʨʘʾʥ ʩʚʽʪʫ [11, 13, 17, 159, 232]. 

ɺʠʨʦʙʥʠʢʠ ʨʦʟʫʤʥʠʭ ʛʦʜʠʥʥʠʢʽʚ, ʬʽʪʥʝʩ-ʙʨʘʩʣʝʪʽʚ ʪʘ ʪʨʝʢʝʨʽʚ ʟʘʟʚʠʯʘʡ 

ʦʙʫʤʦʚʣʶʶʪʴ ʾʭʥʶ ʨʦʙʦʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʝʚʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʘʛʘʣʦʤ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ IOS ʪʘ Android. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʭ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʜʘʪʢʦʤ ʦʧʝʨʘʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʶ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʯʝʨʝʟ ʢʨʦʩ-

ʧʣʘʪʬʦʨʤʠ [17, 224]. 

ʆʜʥʠʤ ʽʟ ʣʽʜʝʨʽʚ ʨʠʥʢʫ ʮʠʬʨʦʚʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ çWearable 

technologyè ʻ ʢʦʤʧʘʥʽʷ POLAR. ʇʨʦʜʫʢʪʠ ʜʘʥʦʾ ʢʦʤʧʘʥʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʧʦʪʨʝʙʠ ʷʢ ʧʝʨʝʩʽʯʥʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘ ʬʽʪʥʝʩ-ʢʣʫʙʫ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʧʦʨʪʩʤʝʥʘ. ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʢʦʤʧʘʥʽʾ POLAR, ʱʦ ʜʦʩʪʫʧʥʠʡ ʫʩʽʤ ʦʭʦʯʠʤ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ ʨʫʭʦʚʠʡ ʨʝʞʠʤ ʪʘ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʤʘʻ 

ʥʘʟʚʫ Polar Flow [17].  

ɼʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʥʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ ʚ ʨʝʘʣʽʷʭ ʚʝʜʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʟʜʦʨʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ [158]. ʊʘʢ, ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ Polar Flow ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʦʜʥʦʡʤʝʥʥʦʾ ʢʦʤʧʘʥʽʾ-ʚʠʨʦʙʥʠʢʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʨʦʟʰʠʨʝʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ 

çʘʢʪʠʚʥʽʩʪʴè, ʪʦʙʪʦ ʯʘʩʦʚʠʡ ʚʠʨʘʟ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʭʚʠʣʠʥʘʭ ʟʘ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʯʘʩ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ, ʩʠʜʷʯʠ, ʩʪʦʷʯʠ, ʭʦʜʴʙʘ ʪʘ 

ʙʽʛ. ʊʘʢʦʞ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ ʪʘʢʠʭ ʦʜʠʥʠʮʷʭ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʟʘ ʜʦʙʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʯʘʩʫ ʜʦ 

ʥʝʘʢʪʠʚʥʦʛʦ. ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʩʥʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʯʠʪʫʚʘʥʥʽ ʜʘʥʠʭ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʬʘʟ ʩʥʫ, ʜʘʻ ʨʦʟʰʠʨʝʥʠʡ ʚʠʩʥʦʚʦʢ ʜʣʷ 
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ʧʦʜʘʣʴʰʦʾ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʧʨʦʜʦʚʞ ʜʥʷ ʪʘ ʤʦʞʣʠʚʦʛʦ ʚʽʜʥʦʚʥʦʛʦ 

ʨʝʩʫʨʩʫ ʦʨʛʘʥʽʟʤʫ [155, 158]. ʎʝʡ ʧʦʢʘʟʥʠʢ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʪʘ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʨʝʥʝʨʘʤ 

ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫʧʨʦʜʦʚʞ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. ʊʦʞ 

ʩʫʯʘʩʥʠʡ ʩʪʠʣʴ ʞʠʪʪʷ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʧʦʣʝʛʰʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʱʦʜʝʥʥʠʭ ʟʘʚʜʘʥʴ ʣʶʜʠʥʠ [17, 188]. 

ɿʘʧʠʩ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʦʢʨʝʤʦʶ ʙʘʟʦʶ ʜʘʥʠʭ. ɼʣʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʥʘ ʦʙʠʨʘʪʠ ʧʨʦʬʽʣʴ ʩʧʦʨʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, ʩʧʦʨʪʠʚʥʠʡ ʧʨʦʬʽʣʴ ʤʽʩʪʠʪʴ ʷʢ ʢʦʤʘʥʜʥʽ, ʪʘʢ ʽ ʥʝʢʦʤʘʥʜʥʽ 

ʚʠʜʠ ʩʧʦʨʪʫ. ʉʝʨʝʜ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʝʚʥʠʭ çʟʦʥʘʭè, 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ, ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʦʱʦ. ʇʽʩʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʦʟʫʤʥʦʛʦ ʛʦʜʠʥʥʠʢʘ ʯʠ ʬʽʪʥʝʩ-

ʙʨʘʩʣʝʪʫ ʟ ʘʧʣʽʢʘʮʽʻʶ ʥʘ ʩʤʘʨʪʬʦʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʧʽʜʩʫʤʦʢ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʝʚʥʠʭ çʧʫʣʴʩʦʚʠʭ ʟʦʥʘʭè, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʨʝʥʫʚʘʥʥʷ ʪʦʱʦ [17, 235]. 

ʐʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʽʚ ʢʦʤʧʘʥʽʾ Polar ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ 

ʘʤʘʪʦʨʩʴʢʽ ʧʨʠʩʪʨʦʾ, ʘ ʪʘʢʦʞ ʪʘʢʽ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʙʦʨʫ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʦʨʪʠʚʥʠʭ ʢʦʤʘʥʜ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʥʦʩʠʪʴ ʥʘʟʚʫ Polar Pro ʪʘ ʧʦʩʪʘʯʘʻʪʴʩʷ ʽʟ ʜʦʢ-ʩʪʘʥʮʽʻʶ, ʢʘʨʜʽʦʜʘʪʯʠʢʘʤʠ, 

ʧʘʩʢʘʤʠ Polar Pro Sensor ʘʙʦ Polar Pro Team T-Shirt. ʊʘʢʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʬʫʪʙʦʣʽ, ʟʦʢʨʝʤʘ ʫ ʏʝʤʧʽʦʥʘʪʽ 

ʋʢʨʘʾʥʠ ʟ ʬʫʪʙʦʣʫ [17].  

ʆʢʨʽʤ ʪʦʛʦ, ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʝʩʫʨʩʫ Polar Pro, 

ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʩʫʨʩʫ Polar Flow. 

ʆʢʨʝʤʠʤ ʧʫʥʢʪʦʤ ʢʦʥʪʨʦʣʶ ʟʘ ʫʩʧʽʭʘʤʠ ʫ ʬʽʟʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʨʝʥʫʚʘʥʴ ʪʘ ʜʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ 
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ʪʨʝʥʝʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʘʢʘʫʥʪ ʽʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʫ Polar Flow ʪʘ Polar Coach [17]. 

ʊʦʤʫ ʥʘʤʠ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʬʽʪʥʝʩ-

ʪʝʭʥʦʣʦʛʽʾ. ʆʩʥʦʚʥʽ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʭʦʜʠʣʠ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ Polar 

Team Pro. ɺʽʜʧʦʚʽʜʥʦ, ʜʦʧʦʚʥʝʥʦ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦ 

ʪʝ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Polar Team Pro ʜʦʮʽʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʾʭ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʩʣʷʤʘʪʯʝʚʠʭ ʽʛʦʨ. ʂʨʽʤ 

ʪʦʛʦ, ʜʘʥʘ ʩʠʩʪʝʤʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [218].  

ʅʘʫʢʦʚʮʽ ʯʘʩʪʦ ʚʨʘʭʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʚʽʜ Polar Team Pro, 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʛʨʘʚʮʽʚ, ʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʙʦʨʫ ʚʧʨʘʚ ʫ ʤʝʞʘʭ ʟʘʥʷʪʪʷ. ʆʜʥʘʢ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʧʨʦ ʨʽʚʝʥʴ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʘʥʠʭ GPS ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʱʦʙ ʧʦʜʘʪʠ ʨʝʘʣʴʥʠʡ ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʨʽʚʥʽ ʪʨʘʚʤ ʫ ʢʦʞʥʽʡ ʢʦʤʘʥʜʽ [145, 171].  

ɿʘʛʘʣʦʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʢʘʟʥʠʢʠ Polar Team Pro ʬʘʭʽʚʮʽ ʪʘʢʦʞ 

ʜʦʧʦʚʥʶʶʪʴ ʜʘʥʠʤʠ ʧʨʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʩʧʦʨʪʩʤʝʥʽʚ. ʅʘʤʠ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʩʣʽʜ 

ʫʥʠʢʘʪʠ ʩʪʘʥʫ ʧʝʨʝʪʨʝʥʦʚʘʥʦʩʪʽ, ʷʢʠʡ, ʟʘ ʜʘʥʠʤʠ ʬʘʭʽʚʮʽʚ, ʤʦʞʝ ʚʠʥʠʢʘʪʠ 

ʧʨʠ: ʤʦʥʦʪʦʥʥʦʤʫ ʪʨʠʚʘʣʦʤʫ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʬʽʟʠʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ; ʧʦʨʫʰʝʥʥʷʭ ʨʝʞʠʤʫ ʪʨʝʥʫʚʘʥʥʷ, ʚʽʜʧʦʯʠʥʢʫ, ʭʘʨʯʫʚʘʥʥʷ; 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ; ʪʨʝʥʫʚʘʥʥʽ ʥʘ ʬʦʥʽ ʛʦʩʪʨʠʭ ʘʙʦ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; ʧʦʨʫʰʝʥʥʽ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ 

ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʦʱʦ [97, 98]. 

ʇʨʦʮʝʩʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʩʪʘʥ ʧʝʨʝʪʨʝʥʦʚʘʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʽʟʢʠʤ ʧʦʨʫʰʝʥʥʷʤ ʨʝʛʫʣʶʶʯʦʾ ʨʦʣʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʚ ʩʧʦʨʪʩʤʝʥʘ; ʧʨʦʷʚʽʚ ʪʨʠʚʘʣʠʭ ʧʨʦʮʝʩʽʚ ʟʙʫʜʞʝʥʥʷ ʘʙʦ 

ʛʘʣʴʤʫʚʘʥʥʷ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʙʽʣʴʰʽʩʪʴ ʚʽʜʜʽʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʘʙʦ ʟʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 
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ʨʝʛʫʣʷʮʽʾ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʛʽʧʦʪʘʣʘʤʫʩ ï ʛʽʧʦʬʽʟ ï ʝʥʜʦʢʨʠʥʥʽ ʟʘʣʦʟʠ [129]. ʊʘʢʽ 

ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ (ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʜʠʭʘʣʴʥʦʾ, ʪʨʘʚʥʦʾ, ʚʠʜʽʣʴʥʦʾ ʩʠʩʪʝʤ), ʚʩʽʭ ʚʠʜʽʚ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ: ʙʽʣʢʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ, ʚʽʪʘʤʽʥʽʚ, ʚʦʜʠ, ʤʘʢʨʦ- 

ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ [129, 165, 238]. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʦʨʫʰʫʶʪʴʩʷ ʩʪʘʥ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʨʫʭʦʚʽ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʧʦʯʘʪʢʫ ʰʚʠʜʢʽʩʥʽ, ʧʦʪʽʤ 

ʢʦʦʨʜʠʥʘʮʽʷ ʨʫʭʽʚ, ʩʠʣʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʚʠʪʨʠʚʘʣʽʩʪʴ [8, 

107]. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʘʮʽʡʥʽ ʟʤʽʥʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʤʽʥʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʩʠʩʪʝʤʘʭ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʧʝʨʝʜʫʶʪʴ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ, ʤʝʪʘʙʦʣʽʯʥʠʤ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʧʦʨʫʰʝʥʥʷʤ ʽ ʩʣʫʛʫʶʪʴ ʦʟʥʘʢʘʤʠ ʜʠʩʙʘʣʘʥʩʫ ʚ ʦʨʛʘʥʽʟʤʽ ʬʫʪʙʦʣʽʩʪʘ [8, 68]. 

ʉʝʨʮʝʚʠʡ ʨʠʪʤ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʮʠʭ ʚʽʜʭʠʣʝʥʴ, ʪʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʨʠʪʤʫ ʩʝʨʮʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʬʫʪʙʦʣʽʩʪʽʚ.  

ʊʦʙʪʦ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʥʘʫʢʦʚʮʽʚ, ʚʝʛʝʪʘʪʠʚʥʘ ʨʝʛʫʣʷʮʽʷ ʜʽʷʣʴʥʦʩʪʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻ ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʬʫʪʙʦʣʽʩʪʘ. ʇʝʨʰʦʶ 

ʦʟʥʘʢʦʶ ʟʨʠʚʫ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʥʝʤʠʥʫʯʝ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ, ʻ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʜʘʻ ʟʤʦʛʫ ʩʚʦʻʯʘʩʥʦ 

ʚʥʦʩʠʪʠ ʢʦʨʝʢʮʽʶ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

[207].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʧʽʜʪʨʠʤʘʥʦ ʜʫʤʢʘ ʬʘʭʽʚʮʽʚ ʪʘ ʜʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʧʦʨʪʩʤʝʥʽʚ [97, 98, 107, 129, 165, 

185], ʟʦʢʨʝʤʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʟʘʚʜʷʢʠ ʚʠʟʥʘʯʝʥʥʶ 

ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ (ʂɽʂ) ʧʨʦʪʷʛʦʤ ʰʝʩʪʠ ʜʥʽʚ 

ʧʝʨʰʦʛʦ ʤʽʢʨʦʮʠʢʣʫ. ɺʢʣʶʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʏʉʉ ʫ 
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ʬʦʨʤʫʣʫ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʮʽʥʠʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʡʥʷʪʥʫ ʚʘʣʽʜʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʂɽʂ (ɯʉʉ=0,753; ʨ<0,05). ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʧʦʢʘʟʥʠʢʘʭ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ [18]. ʊʘʢ, ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ: 

- ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-

ʞʠʨʦʚʦʾ ʩʢʣʘʜʢʠ ʟ 8,3 Ñ 0,64667 ʤʤ ʜʦ 7,6 Ñ 0,80904 ʤʤ (ʨ=0,010), ʘ ʫ ʜʽʣʷʥʮʽ 

ʣʦʧʘʪʢʠ ï ʚʽʜʧʦʚʽʜʥʦ ʟ 6,7 Ñ 1,27 ʤʤ ʜʦ 5,8 Ñ 1,08 ʤʤ (ʨ=0,026). ʊʦʙʪʦ ʟʘʚʜʷʢʠ 

ʟʤʝʥʰʝʥʥʶ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ;  

- ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʴ ʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʚʦʨʦʪʘʨʷ ʪʘ ʩʪʘʥʦʚʠʣʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 7,3 Ñ 0,682 ʽ 

6,6 Ñ 0,656 ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,011);  

- ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ çʯʠʩʪʦʾ ʤʘʩʠ ʪʽʣʘè ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʪʘʥʦʚʠʣʘ 1,0%; 

- ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ (6,6 ʤʩ, ʨ=0,013), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʽ ʟʘ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʩʪʨʠʙʢʘ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʷʢʠʡ ʟʥʘʯʥʦ ʟʨʽʩ ʟ̔ 35,5 ʜʦ 36,9 ʩʤ (ʨ=0,002);  

- ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʝ (ʨ<0,04) ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫ SEBT: D=0,6ï3,3 (0,6 ï 4,5%); 

- ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ FMS ʪʝʩʪʽʚ: 59,5% 

(ʨ< 0,001). 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 



 176 

ʊʘʢ, ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ ʚʦʨʦʪʘʨʽʚ ʟʨʦʩʣʘ ʥʘ 40 % 

(ʨ<0,001).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʪa 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʪʨʝʥʫʚʘʥʥʷʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ 

ʧʦʣʦʞʝʥʥʷ ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ: 

- ʫʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʤʽʩʪ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ (ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʽʟ ʛʽʤʥʘʩʪʠʯʥʠʤʠ ʧʘʣʠʮʷʤʠ 

Stick mobility, ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ, 

ʚʧʨʘʚ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʽʟ miniband, ʚʧʨʘʚ ʽʟ ʙʣʦʯʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ 

ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ); 

- ʫʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʪʽʣʘ, ʷʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʬʽʟʠʯʥʫ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ;  

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ;  

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʘʫʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ; 

- ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ. 
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ɺʀʉʅʆɺʂʀ 

 

1. ɺʠʚʯʝʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ 

ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ. ɸʤʧʣʫʘ ʚʦʨʦʪʘʨʷ 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʘʪʘʢʫʶʯʽ ʜʽʾ ʢʦʤʘʥʜʠ, ʘ ʥʝ ʣʠʰʝ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʥʘʥʥʷ ʦʙʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ. ɺʦʨʦʪʘʨʽ ʧʦʚʠʥʥʽ ʚʤʽʪʠ ʚʩʪʫʧʘʪʠ ʚ 

ʻʜʠʥʦʙʦʨʩʪʚʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʽʾ ʩʫʧʝʨʥʠʢʘ ʟʘʟʜʘʣʝʛʽʜʴ. ʎʝ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ, ʢʦʣʠ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʧʽʜʛʦʪʦʚʢʠ 

ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʤʘʪʯʫ.  

2. ʆʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʧʦʢʘʟʘʣʦ ʧʦʪʨʝʙʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʬʫʪʙʦʣʽʩʪʽʚ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ 

ʝʢʩʧʝʨʪʽʚ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ  ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ ʫ 

ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ (W = 0,979). ɺʠʟʥʘʯʝʥʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʬʫʪʙʦʣʽʩʪʽʚ: ʩʪʝʧ-

ʘʝʨʦʙʽʢʘ, ʪʘʥʮʶʚʘʣʴʥʘ ʘʝʨʦʙʽʢʘ, ʩʠʣʦʚʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʬʽʪʥʝʩ, ʢʨʦʩʬʽʪ ʪʘ 

ʩʪʨʝʪʯʽʥʛ (W =0,990). ʊʘʢʦʞ ʝʢʩʧʝʨʪʠ ʥʘʛʦʣʦʩʠʣʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʽʥʥʦʚʘʮʽʡʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ 

ʽʛʨʦʚʦʛʦ ʘʤʧʣʫʘ (W =0,702). 

3. ɿôʷʩʦʚʘʥʦ, ʱʦ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʪʽʣʘ ʬʫʪʙʦʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʽʛʨʦʚʦʛʦ 

ʘʤʧʣʫʘ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ. ɺʽʜʟʥʘʯʝʥʦ ʯʦʪʠʨʠ ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 26 

ʧʦʢʘʟʥʠʢʽʚ: ʬʘʢʪʦʨ ˉ1 (7,99), ʬʘʢʪʦʨ ˉ2 (2,24), ʬʘʢʪʦʨ ˉ3 (1,58) ʽ ʬʘʢʪʦʨ 

ˉ4 (1,12). ɿʘ ʚʽʜʥʦʩʥʠʤ ʚʥʝʩʢʦʤ ʫ ʟʘʛʘʣʴʥʫ ʚʘʨʽʘʮʽʶ, ʷʢʠʡ ʤʘʚ ʩʢʣʘʜʘʪʠ 

ʙʽʣʴʰʝ 10 %, ʚʠʷʚʣʝʥʦ ʜʚʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʘʢʪʦʨʠ: ʬʘʢʪʦʨ ˉ1 - 47,0 %, 

ʬʘʢʪʦʨ ˉ2 - 13,2 %. ɼʣʷ ʮʽʻʾ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʥʘʡʚʘʞʣʠʚʽʰʽ 
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ʧʦʢʘʟʥʠʢʠ: ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ ʪʽʣʘ, ʦʙʚʦʜʠ: ʧʝʨʝʜʧʣʽʯʯʷ, ʧʣʝʯʘ ʚ ʩʧʦʢʦʾ, ʰʠʾ, 

ʪʘʣʽʾ, ʩʪʝʛʦʥ, ʛʦʤʽʣʢʠ; ʰʢʽʨʥʦ-ʞʠʨʦʚʽ ʩʢʣʘʜʢʠ: ʢʦʩʦʛʦ ʤôʷʟʘ ʞʠʚʦʪʘ, 

ʜʚʦʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ, ʩʪʝʛʥʘ, ʪʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʣʝʯʘ, ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʚʽʜʜʽʣʫ ʩʧʠʥʠ; ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ï çʯʠʩʪʘ ʤʘʩʘè.  

4. ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʚʘʨʽʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ (V=3,8õ22,1 %). 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʫ ʨʽʟʥʠʮʶ (ʨ<0,001) ʫ ʚʝʣʠʯʠʥʽ ʯʘʩʫ ʩʢʣʘʜʥʦʾ 

ʨʝʘʢʮʽʾ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ (ʚʽʜ 281,4Ñ31,8 ʤʩ ʜʦ 391,9Ñ14,9 ʤʩ). ɺʽʜʥʦʩʥʠʡ 

ʚʥʝʩʦʢ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥʠ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ (28,5 %) ʚʽʜ 

ʩʫʤʘʨʥʦʾ ʚʘʨʽʘʮʽʾ ʚʠʷʚʠʚʩʷ ʧʦʤʽʪʥʦ ʤʝʥʰʠʤ, ʥʽʞ ʚʽʜʧʦʚʽʜʥʠʡ ʚʥʝʩʦʢ ʚʘʨʽʘʮʽʾ 

ʤʽʞ ʩʧʨʦʙʘʤʠ (71,5 %) ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʥʘ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʽʥʪʨʘʢʣʘʩʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ (ɯʉʉ = 0,747) ʦʮʽʥʝʥʘ ʧʨʠʡʥʷʪʥʦʶ. 

5. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʬʽʪʥʝʩ-ʪʝʩʪʠ: ʚʠʙʫʭʦʚʘ ʩʠʣʘ (ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʩʪʨʠʙʦʢ ʟʘ ʧʨʦʪʦʢʦʣʦʤ Bosco Ergo Jump), ʛʥʫʯʢʽʩʪʴ ʽ ʢʦʦʨʜʠʥʘʮʽʷ (SEBT), 

ʨʫʭʣʠʚʽʩʪʴ ʩʫʛʣʦʙʽʚ (FMS). 

ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ (r=0,810õ0,955) ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʠʡ (ʨ=0,01õ0,001) 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʩʧʨʦʙ ʪʝʩʪʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ. ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ ʙʫʣʘ ʚʠʟʥʘʥʘ 

ʚʠʩʦʢʦʶ (ICC=0,962). ʄʽʞʛʨʫʧʦʚʘ ʚʘʨʽʘʮʽʷ, ʪʦʙʪʦ ʚʘʨʽʘʮʽʷ ʤʽʞ 

ʩʧʦʨʪʩʤʝʥʘʤʠ, ʩʢʣʘʣʘ 92,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ (ʨ<0,001). 

ɺʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʘ ʚʘʨʽʘʮʽʷ, ʪʦʙʪʦ ʚʘʨʽʘʮʽʷ ʤʽʞ ʩʧʨʦʙʘʤʠ ʡ ʧʦʭʠʙʢʘʤʠ, 

ʩʪʘʥʦʚʠʣʘ 7,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʽʘʮʽʾ (ʨ=0,546). 

ɿʘʬʽʢʩʦʚʘʥʦ ʜʦʚʦʣʽ ʦʜʥʦʨʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT (Vb=3,3 ï 4,7 %) ʫ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. 

ɿʘ ʢʦʤʧʣʝʢʩʦʤ ʚʠʧʨʦʙʫʚʘʥʴ FMS ʪʝʩʪʫʚʘʥʴ ʩʝʨʝʜʥʽʡ ʙʘʣ ʚʦʨʦʪʘʨʽʚ ʫ 

ʬʫʪʙʦʣʽ ʩʪʘʥʦʚʠʪʴ 15,3, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʾʭʥʴʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʇʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʾ (SD = 1,6) ʚʢʘʟʫʻ ʥʘ ʥʝʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ. ɿʘ ʢʨʠʪʝʨʽʻʤ ShapiroïWilk  (SW-W=0,939) ʜʘʥʽ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ p(SW-W=0,567). ʊʘʢʦʞ 
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ʚʠʷʚʣʝʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʦʨʦʪʘʨʷʤʠ (t-ʪʝʩʪ, t, ȹ=21,9), ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʨʝʙʫ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʟʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟʘ ʦʜʥʦʨʽʜʥʽʩʪ ʁ

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʛʨʫʧʽ ï ʩʝʨʝʜʥʽʡ (V=11,9ï19,8 %). ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʙʣʠʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ (WS-W=0,905; p=0,427). 

6. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʠʣʠ 

ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ, ʷʢʘ ʤʽʩʪʠʪʴ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʦʟʜʦʨʦʚʯʦʛʦ ʬʽʪʥʝʩʫ ʪʘ ʤʘʻ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ. ɸʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 

4 ʤʽʢʨʦʮʠʢʣʠ ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʙʦʨʽʚ ʪʘ 

ʧʝʨʝʜʙʘʯʘʣʘ ʜʚʦʝʪʘʧʥʫ ʩʠʩʪʝʤʫ ʪʨʝʥʫʚʘʥʴ (ʦʜʠʥ ʚʪʷʛʫʶʯʠʡ ʪʘ ʪʨʠ ʦʩʥʦʚʥʠʭ 

ʤʽʢʨʦʮʠʢʣʠ).  

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʪʽʣʘ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʟʤʽʮʥʝʥʥʷ ʤôʷʟʽʚ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʪʫʣʫʙʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ʆʩʥʦʚʦʶ ʤʝʪʦʜʠʢʠ ʩʪʘʣʠ ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ: ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʤʥʘʩʪʠʯʥʠʭ ʧʘʣʠʮʴ Stick Mobility, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʽʦʬʘʩʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʪʽʣʘ, ʥʘ ʘʢʪʠʚʘʮʽʶ ʤôʷʟʽʚ ʟ miniband, ʟ ʙʣʦʯʥʠʤʠ 

ʪʨʝʥʘʞʝʨʘʤʠ ʪʘ ʚʽʣʴʥʠʤʠ ʚʘʛʘʤʠ.  

7. ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʬʽʪʥʝʩʫ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʫʯʘʩʪʽ ʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʚʝʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʨʽʚʥ ̔

ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ ʜʠʥʘʤʽʢʠ. ʊʘʢ, ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ: 

ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʛʨʫʜʥʦʾ ʰʢʽʨʥʦ-ʞʠʨʦʚʦʾ 

ʩʢʣʘʜʢʠ ʟ 8,3 Ñ 0,647 ʤʤ ʜʦ 7,6 Ñ 0,809  ʤʤ (ʨ=0,010), ʘ ʫ ʜʽʣʷʥʮʽ ʣʦʧʘʪʢʠ ï 

ʚʽʜʧʦʚʽʜʥʦ ʟ 6,7 Ñ 1,27 ʤʤ ʜʦ 5,8 Ñ 1,08  ʤʤ (ʨ=0,026), ʪʦʙʪʦ ʟʘʚʜʷʢʠ 
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ʟʤʝʥʰʝʥʥʶ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʦʙʚʦʜʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʦʨʦʪʘʨʽʚ; ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʴ ʽ ʩʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʚʽʜʩʦʪʢʘ ʞʠʨʫ ʚ ʦʨʛʘʥʽʟʤʽ ʚʦʨʦʪʘʨʷ ʪʘ ʩʪʘʥʦʚʠʣʠ ʥʘ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 7,3 Ñ 0,682  ʽ 6,6 Ñ 0,656, ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʠʢʽʥʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,011); ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ çʯʠʩʪʦʾ ʤʘʩʠ ʪʽʣʘè ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ 1,0%. 

ʉʪʘʙʽʣʽʟʫʚʘʣʘʩʷ ʚʝʣʠʯʠʥʘ ʯʘʩʫ ʩʢʣʘʜʥʦʾ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʦʾ ʨʝʘʢʮʽʾ ʫ 

ʚʦʨʦʪʘʨʽʚ, ʟʦʢʨʝʤʘ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʚʩʷ ʣʘʪʝʥʪʥʠʡ ʯʘʩ ʩʢʣʘʜʥʦʾ ʨʝʘʢʮʽʾ (6,6 ʤʩ, 

ʨ=0,013). ɿʥʘʯʥʦ ʟʨʽʩ ʽ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʨʠʙʢʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ 35,5 ʜʦ 36,9 ʩʤ (ʨ=0,002) ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʽʩʪʦʪʥʦ (ʨ<0,04) ʧʦʢʨʘʱʠʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ SEBT: D=0,6ς3,3 (0,6 ï 4,5 %) 

ʡ ʪʝʩʪʽʚ FMS: 59,5 % (ʨ< 0,001). 

ʊʘʢʦʞ ʘʧʨʦʙʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʥʦʤʽʟʘʮʽʾ 

ʢʨʦʚʦʦʙʽʛʫ ʧʦʢʘʟʘʣʘ ʧʨʠʡʥʷʪʥʫ ʜʣʷ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʚʘʣʽʜʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ (ɯʉʉ=0,753; ʨ<0,05). ʉʧʦʨʪʩʤʝʥʠ 

ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʂɽʂ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʭʥʽʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ 

(42,4 % ʚʘʨʽʘʮʽʾ). ʊʘʢʦʞ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ 

ʚ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʙʫʣʦ 

ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʾʭʥʽʭ ʚʠʩʪʫʧʽʚ ʫ ʜʚʦʭ ʟʤʘʛʘʣʴʥʠʭ ʩʝʟʦʥʘʭ ʫ ʩʢʣʘʜʽ ʢʦʤʘʥʜ 

ʋʢʨʘʾʥʩʴʢʦʾ ʇʨʝʤôʻʨ ʃʽʛʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʨʦʪʘʨʽʚ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʩʝʟʦʥʽʚ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʨʦʧʫʱʝʥʠʭ ʤôʷʯʽʚ ʥʘ 40 % (ʨ<0,001), ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʬʽʪʥʝʩʫ.  
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20. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ʉʢʣʘʜʥʘ ʟʦʨʦʚʦ-ʤʦʪʦʨʥʘ ʨʝʘʢʮʽʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʫ ʬʫʪʙʦʣʽ. ɺ: ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮ. ʧʝʜ. ʫʥ-ʪʫ 

ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2023;1(173), ʩ. 48ï53. 

https://doi.org/10.31392/UDU-nc.series15.2024.1(173).11  

21. ɻʨʠʙʦʚʩʴʢʘ ʅ, ɿʘʥʝʚʩʴʢʠʡ ɯ. ʊʽʣʦʙʫʜʦʚʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʦʨʦʪʘʨʽʚ ʽ 

ʧʦʣʴʦʚʠʭ ʬʫʪʙʦʣʽʩʪʽʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 

2022;7(6):199ï206. DOI: 10.26693/jmbs07.06.199  

22. ɻʨʠʥʯʝʥʢʦ ɯɹ, ʐʝʩʪʽʧʘʣʦʚ ɯɺ, ʊʠʭʦʥʦʚʘ ɸʆ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʬʽʟʠʯʥʦʾ ʽ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʘʚʮʽʚ ʨʽʟʥʦʛʦ ʘʤʧʣʫʘ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʬʫʪʙʦʣʴʥʦʾ ʢʦʤʘʥʜʠ. Health, sport, rehabilitation. 2018;4:27ï36. 

https://doi.org/10.34142/HSR.2018.04.04.04 

23. ɼʠʢʠʡ ɹɺ, ɼʦʙʨʘ ʇʇ. ʄʝʪʦʜʠ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʃʌʂ: ʤʝʪʦʜ. ʨʝʢ. ʋʞʛʦʨʦʜ; 2013. 

55 ʩ. 
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24.  ɼʦʙʨʦʥʨʘʚʦʚʘ ɯʉ, ʈʫʜʝʥʢʦ ʆɺ, ʉʠʜʦʨʝʥʢʦ ʃɯ, ʪʘ ʽʥ. ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʥʘʚʯ. ʧʦʩʽʙ. ʂʠʾʚ: ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ; 

2018. 607 ʩ. 

25. ɼʦʨʦʰʝʥʢʦ ɭ, ʂʦʢʘʨʻʚʘ ʉ, ʂʦʢʘʨʻʚ ɹ, ʅʽʢʘʥʦʨʦʚ ʆ, ʉʫʰʢʦ ʈ, 

ʉʫʱʝʥʢʦ ʃ. ʄʽʦʬʘʩʮʽʘʣʴʥʠʡ ʨʝʣʽʟ ʷʢ ʟʘʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʨʘʚʤ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʫʪʙʦʣʽʩʪʽʚ. ʊʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ. 2023;23(2):299ï309. https://doi.org/10.17309/tmfv.2023.2.20 

26. ɼʫʣʽʙʩʴʢʠʡ ɸɺ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘʢʪʠʯʥʠʭ ʜʽʡ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʶʥʘʮʴʢʠʭ ʢʦʤʘʥʜ ʟ ʬʫʪʙʦʣʫ[ʘʚʪʦʨʝʬʝʨʘʪ]. ʂʠʾʚ: ʅʘʮ. ʫʥ-ʪ ʬʽʟ. ʚʠʭʦʚʘʥʥʷ ʽ 

ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ; 2001. 19 ʩ. 

27.  ɼʫʣʽʙʩʴʢʠʡ ɸ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ ʫ ʩʠʩʪʝʤʽ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʬʫʪʙʦʣʽʩʪʽʚ. ʉʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʋʢʨʘʾʥʠ. 2015;4(68):28ï

35.  

28.  ɼʫʣʽʙʩʴʢʠʡ ɸɺ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ ʫ ʬʫʪʙʦʣʽ ʷʢ ʨʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ ʦʙʜʘʨʦʚʘʥʠʭ ʣʶʜʝʡ ʫ ʛʘʣʫʟʽ ʩʧʦʨʪʫ. ɺ: ʊʠʤʦʰʝʥʢʦ 

ʆɺ, ʨʝʜʘʢʪʦʨ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʇʋ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, 

ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). 

ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2020;8(128), ʩ. 54ï60. https://doi.org/10.31392/NPU-

nc.series15.2020.8(128).13 

29.  ɼʫʣʽʙʩʴʢʠʡ ɸɺ, ɼʫʣʽʙʩʴʢʠʡ ɸɸ, ʆʛʽʨʢʦ ɯɺ. ʊʘʢʪʠʢʦ-ʩʪʨʘʪʝʛʽʯʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʧʦʨʪʠʚʥʦʛʦ ʚʽʜʙʦʨʫ ʘʪʘʢʫʚʘʣʴʥʠʭ ʬʣʘʥʛʦʚʠʭ ʟʘʭʠʩʥʠʢʽʚ-

ʣʘʪʝʨʘʣʽʚ ʫ ʬʫʪʙʦʣʽ. ɺ: ʊʠʤʦʰʝʥʢʦ ʆɺ, ʨʝʜʘʢʪʦʨ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʇʋ 

ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2021;8(139), ʩ. 47ï57. 

https://doi.org/10.31392/NPU-nc.series15.2021.8(139).08 

30. ɼʫʣʽʙʩʴʢʠʡ ɸɺ, ʂʦʣʦʙʠʯ ʆɺ, ʍʦʨʢʘʚʠʡ ɹɺ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ 

ʚʦʨʦʪʘʨʽʚ ʫ ʩʫʯʘʩʥʠʭ ʩʪʨʘʪʝʛʽʷʭ ʛʨʠ ʢʦʤʘʥʜ ʟ ʬʫʪʙʦʣʫ. ɺ: ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ 

ʋɼʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2024;5(178), 

ʩ. 61ï70. https://doi.org/10.31392/UDU-.series15.2024.5(178).13 
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31. ɼʫʣʽʙʩʴʢʠʡ ɸ, ʏʝʭʦʚʩʴʢʘ ʃ, ʂʘʨʘʧʽʥʢʘ ʅ-ʖɯ, ʉʢʦʪʘʨʝʥʢʦ ɺ, 

ʇʦʣʽʱʫʢ ʊ. ʉʧʦʨʪʠʚʥʠʡ ʚʽʜʙʽʨ ʽ ʩʝʣʝʢʮʽʷ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʬʫʪʙʦʣʴʥʠʭ ʢʣʫʙʽʚ 

ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʙʽʨʥʠʭ ʢʦʤʘʥʜ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʩʪʫʧʽʚ ʚ ʦʬʽʮʽʡʥʠʭ 

ʟʤʘʛʘʥʥʷʭ ʌɯʌɸ ʪʘ ʋɭʌɸ (2020/2021ï2024/2025): ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʟʙʽʨʥʦʾ ʋʢʨʘʾʥʠ ʟ ʬʫʪʙʦʣʫ ʪʘ ʧʨʦʚʽʜʥʠʭ 

ʫʢʨʘʾʥʩʴʢʠʭ ʢʣʫʙʽʚ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʪʫʨʥʽʨʘʭ. ɺ: ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʋɼʋ ̔ʤʝʥʽ 

ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15, ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2025;9(196):95ï104. 

https://doi.org/10.31392/UDU-nc.series15.2025.09(196).19 

32. ɾʫʨʽʜ ʉʄ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʫʪʙʦʣʽʩʪʽʚ 

15ï17 ʨʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ[ʘʚʪʦʨʝʬʝʨʘʪ]. 

ʍʘʨʢʽʚ; 2007. 20 ʩ. 

33. ɿʘʜʦʨʦʞʥʘ ʆ, ʃʘʚʨʠʥʦʚʠʯ ɸ. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʦʟʜʦʨʦʚʯʠʭ ʬʽʪʥʝʩ ʧʨʦʛʨʘʤ ʫ ʬʽʟʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʛʠʨʴʦʚʦʤʫ 

ʩʧʦʨʪʽ. ɺ: ʇʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ. ɿʙ. ʤʘʪʝʨʽʘʣʽʚ ʍɯɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ.; 7ï8 ʞʦʚʪʥʷ 2022 ʨ. 

ʃʴʚʽʚ: ʃɼʋʌʂ ʽʤ. ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2022, ʩ. 138. 

34. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʫʢʦʚʫ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè ʚʽʜ 26 

ʣʠʩʪʦʧʘʜʘ 2015 ʨʦʢʫ ˉ 848-VIII.     

35. ɿʘʥʝʚʩʴʢʠʡ ɯʇ, ɻʨʠʙʦʚʩʴʢʠʡ ʈɺ, ʇʽʪʠʥ ʄʇ, ʇʘʟʠʯʫʢ ʆ. ʆ. ʅʘʜʽʡʥʽʩʪʴ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʮʽʥʶʚʘʥʥʽ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʪʨʽʣʴʮʽʚ. ɺ: ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮ. 

ʧʝʜ. ʫʥ-ʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15,  ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). ɿʙ. ʥʘʫʢ. ʧʨ. ʂʠʾʚ; 2023;8(168), 

ʩ. 73ï7. DOI 10.31392/NPU-nc.series15.2023.8(168).14 

36. ɿʘʥʝʚʩʴʢʠʡ ɯʇ, ʈʫʩʽʣʦ ʇʆ, ʗʨʦʰʢʦ ʉɸ, ʨʝʜʘʢʪʦʨʠ. ʉʧʦʨʪʠʚʥʘ 

ʤʝʪʨʦʣʦʛʽʷ. ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʩʧʦʨʪʠʚʥʠʭ ʪʝʩʪʽʚ ʽ ʦʮʽʥʦʢ: ʤʝʪʦʜ. ʚʢʘʟʽʚʢʠ. ʃʴʚʽʚ; 

1996. 58 ʩ. 

37. ɯʚʘʥʦʯʢʦ ɺ, ɻʨʠʙʦʚʩʴʢʘ ɯ, ɻʨʠʙʦʚʩʴʢʘ ʅ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʚʽʪʥʽʭ 

ʬʽʪʥʝʩ-ʧʨʦʛʨʘʤ. ɺ: ʇʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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ʥʘʩʝʣʝʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʍɯɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ.; 7ï8 ʞʦʚʪʥʷ 2022 ʨ. 

ʃʴʚʽʚ: ʃɼʋʌʂ ʽʤ. ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ; 2022, ʩ. 152ï5. 
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