
 1 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ 

 

                ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ  

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

ɻʆ ɾɽʅʍɸʆ 

 

ʋɼʂ 797.122.015.5:612.017(043.3) 

 

ɼʀʉɽʈʊɸʎɯʗ 

ʉʇɽʎʀʌɯʏʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʇɽʎɯɸʃʔʅʆɰ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ʉʇʆʈʊʉʄɽʅɯɺ 

ɺʀʉʆʂʆɻʆ ʂʃɸʉʋ ɺ ɺɽʉʃʋɺɸʅʅɯ ʅɸ ɹɸʁɼɸʈʂɸʍ ɯ ʂɸʅʆɽ 

 

017 ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ 

01 ʆʩʚʽʪʘ / ʇʝʜʘʛʦʛʽʢʘ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ 

 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

______________________ ɻʦ ɾʝʥʭʘʦ  

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʷʯʝʥʢʦ ɸʥʜʨʽʡ ʖʨʽʡʦʚʠʯ, ʜʦʢʪʦʨ ʥʘʫʢ ʟ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ, ʧʨʦʬʝʩʦʨ  

 

ʂʠʾʚ ï 2026  



 2 

ɸʅʆʊɸʎɯʗ 

 

ɻʦ ɾʝʥʭʘʦ. ʉʧʝʮʠʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʚ ʚʝʩʣʫʚʘʥʥ ̔ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

017 ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2026. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʦʩʢʽʣʴʢʠ 

ʤʝʭʘʥʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʘʜʝʢʚʘʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɿʘ ʫʤʦʚ, ʢʦʣʠ 

ʙʘʟʦʚʽ ʧʦʢʘʟʥʠʢʠ ʘʝʨʦʙʥʦʛʦ ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʷʛʘʶʪʴ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʚʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝ ʾʭ ʧʦʜʘʣʴʰʝ ʥʘʨʦʱʫʚʘʥʥʷ, ʘ 

ʝʬʝʢʪʠʚʥʘ ʤʦʙʽʣʽʟʘʮʽʷ ʡ ʨʝʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʧʦʨʪʩʤʝʥʽʚ ʽ 

ʚʠʤʦʛʘʤʠ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʡ, ʱʦ ʦʙʤʝʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʝ ʟ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʪʘ 

ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʛʨʘʤʫʚʘʥʥʷè, ʘ ʪʘʢʦʞ ʽʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʬʘʟ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʪʘ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʫʚʘʪʠ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ɿʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʘʥʠʭ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʮʠʢʣʽʯʥʠʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫ (ʟʦʢʨʝʤʘ ʚʝʩʣʫʚʘʥʥʽ) ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʠʷʚʣʝʥʥʷ ʨʝʟʝʨʚʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

2. ʆʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʝʪʦʜʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. 

3. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ 

ʩʠʩʪʝʤʠ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

500 ʤ ʽ 1000 ʤ. 

4. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ, ʱʦ ʚʠʟʥʘʯʠʣʠ ʟʤʽʩʪʦʚʥʝ ʧʽʜˇʨʫʥʪʷ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ. 

5. ʆʙˇʨʫʥʪʫʚʘʪʠ ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʤʽʢʨʦ ʽ ʤʝʟʦʮʠʢʣʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʧʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ 

ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ.   

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʧʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ. 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʥʦʚʠʣʠ ʤʝʪʘ-ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ 

ʙʝʩʽʜʠ ʟ ʬʘʭʽʚʮʷʤʠ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ, ʙʽʦʭʽʤʽʯʥʠʡ ʽ 

ʝʨʛʦʤʝʪʨʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʝʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʣʴ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪʥʦʛʦ ʘʮʠʜʦʟʫ ʷʢ 

ʧʨʦʚʽʜʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʚ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ʎʝ ʩʪʘʣʦ 

ʟʤʽʩʪʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʜʦʚʝʜʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʢʦʤʧʣʝʢʩʫ CanoMatrix, ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʤʦʙʽʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʋʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʽ ʪʘ ʛʨʫʧʦʚʽ ʤʦʜʝʣʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʪʨʫʢʪʫʨʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʚʢʣʶʯʘʻ ʰʚʠʜʢʫ ʢʽʥʝʪʠʢʫ 

ʬʫʥʢʮʽʡ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʤʝʭʘʥʽʟʤʠ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ 

ʮʽʣʴʦʚʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ. 

ʇʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʠ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʦʪʢʦ- ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 
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ʘʜʘʧʪʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʡ 

ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʛʦʪʦʚʢʦʶ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʨʝʞʠʤʠ ʥʘʚʘʥʪʘʞʝʥʴè, ʘ ʪʘʢʦʞ 

ʚʠʷʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʷʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʫʣʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʯʠʥʥʠʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ, ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʈʦʟʨʦʙʣʝʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʛʨʫʧʦʚʽ 

ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʚʠʟʥʘʯʝʥʽ 

ʰʣʷʭʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʯʠʥʥʠʢʠ, ʘ ʩʘʤʝ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 

ʤ ʽ 1000 ʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʨʦʙʣʝʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʧʨʦʛʨʘʤʫ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʩʢʣʘʣʠ ʟʤʽʩʪʦʚʥʫ ʦʩʥʦʚʫ 

ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʟʥʘʯʝʥʦ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʦʢʨʝʩʣʝʥʦ ʥʘʧʨʷʤʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʧʨʦʚʽʜʥʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʥʦʚʽʪʥʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʙʘʟʫ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʦʨʽʾ ʩʧʦʨʪʫ, ʬʽʟʽʦʣʦʛʽʾ, 

ʙʽʦʣʦʛʽʾ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ CanoMatrix 

ʜʘʣʦ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʻʩʪʨʘʮʽʶ ʡ ʘʥʘʣʽʟ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʙʽʦʤʝʭʘʥʽʯʥʠʭ, ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʚʝʩʣʫʚʘʥʥʷ, ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʨʫʭʦʚʠʭ 

ʜʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ 

ʽ ʢʘʥʦʝ ʟʘʩʚʽʜʯʠʚ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʥʘ ʝʨʛʦʤʝʪʨʽ CanoMatrix ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʝʨʛʦʤʝʪʨʠʯʥʠʤ ʪʝʩʪʫʚʘʥʥʷʤ: 

ʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʨʦʩʪʘʥʥʷ VO  max, 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʨʦʙʦʪʠ (p < 0,001; Cohenôs d = 

1,81ï4,39), ʘ ʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ð ʧʽʜʚʠʱʝʥʥʷ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ ʪʘ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (p < 0,01; Cohenôs d = 1,19ï

1,37), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ; 

ʚʦʜʥʦʯʘʩ ʨʦʟʢʨʠʪʦ ʨʦʣʴ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ (çdrivesè) ʫ ʤʦʜʝʣʶʚʘʥʥʽ 

ʧʝʨʝʭʽʜʥʠʭ ʩʪʘʥʽʚ çʛʽʧʦʢʩʽʷ ï ʛʽʧʝʨʢʘʧʥʽʷ ï ʣʘʢʪʘʪ-ʘʮʠʜʦʟè ʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʧʦʨʪʩʤʝʥʘʤʠ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO  max ð 5,62 Ñ 

0,18 ʧʨʦʪʠ 5,09 Ñ 0,19 ʣĿʭʚĭ; t = 3,92; p = 0,000089) ʪʘ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (La 

max ð 18,51 Ñ 0,93 ʧʨʦʪʠ 16,60 Ñ 0,81 ʤʤʦʣʴĿʣ ĭ; t = 4,01; p = 0,000060), ʘ ʪʘʢʦʞ 

ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ: EqPaCO  (10 ʩ) ð 

2,02 Ñ 0,13 ʧʨʦʪʠ 1,74 Ñ 0,11; EqPaCO  (30 ʩ) ð 3,81 Ñ 0,11 ʧʨʦʪʠ 3,63 Ñ 0,10; 

VCO  (30 ʩ) ð 3,89 Ñ 0,25 ʧʨʦʪʠ 3,73 Ñ 0,20; EqCO  ST ð 34,54 Ñ 1,39 ʧʨʦʪʠ 35,70 

Ñ 1,24; VCO  ST ð 5,69 Ñ 0,14 ʧʨʦʪʠ 5,19 Ñ 0,18; La ʧʨʠ VO  max ð 14,5 Ñ 0,64 

ʧʨʦʪʠ 13,35 Ñ 0,93; EqCO  CrP ð 36,53 Ñ 0,79 ʧʨʦʪʠ 35,72 Ñ 1,08; La test 30 ʩ / La 
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CrP ð 60,05 Ñ 1,04% ʧʨʦʪʠ 52,55 Ñ 2,15%; EqCO  ST / EqCO  CrP ð 6,48 Ñ 1,63% 

ʧʨʦʪʠ 3,69 Ñ 2,20% (p < 0,05ï0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ 

ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʪʦʜʽ ʷʢ EqO  

ST / EqO  CrP ʥʝ ʚʠʷʚʠʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p = 0,498). 

ʇʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽʥʪʝʛʨʦʚʘʥʦ ʫ ʩʪʨʫʢʪʫʨʫ ʤʽʢʨʦ- ʪʘ ʤʝʟʦʮʠʢʣʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ, ʜʝ ʫʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʝʜʟʤʘʛʘʣʴʥʦʛʦ ʤʝʟʦʮʠʢʣʫ ʚʢʣʶʯʘʣʘ ʙʘʟʦʚʠʡ ʝʪʘʧ (2 ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʠ), 

ʩʧʝʮʽʘʣʴʥʠʡ ʝʪʘʧ (4 ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʠ) ʪʘ 6 ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ, ʘ 

ʤʦʜʝʣʴ ʫʜʘʨʥʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʧʝʨʝʜʙʘʯʘʣʘ ʧʦʻʜʥʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦ-

ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʜʥʽʚ (1ï2 ʜʥʽ) ʽʟ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ 

(3 ʽ 6 ʜʥʽ) ʪʘ ʮʽʣʽʩʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʜʥʦʚʣʝʥʥʷ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʾʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ð ʟʨʦʩʪʘʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ 6,3% (t = 7,72; p = 0,00011), ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO  max) ʥʘ 

3,2% (t = 8,88; p = 0,00005), ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ (VE/O ) ʥʘ 4,4% (t 

= ï2,52; p = 0,039) ʪʘ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ (La) ʥʘ 5,8% (t = 7,72; p = 0,00011) 

ʧʨʠ ʟʥʠʞʝʥʥʽ EqCO  ʥʘ 1,8% (t = ï2,52; p = 0,039), ʘ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ð 

ʟʨʦʩʪʘʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 9,2% (t = 6,32; p = 0,00038), VO  max ʥʘ 

3,2% (t = 4,74; p = 0,0021), VE/O  ʥʘ 7,7% (t = 5,34; p = 0,0011) ʪʘ La ʥʘ 8,8% (t = 

8,41; p = 0,00007) ʟʽ ʟʥʠʞʝʥʥʷʤ EqCO  ʥʘ 5,7% (t = 5,34; p = 0,0011), ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʫʪʦʯʥʶʶʪʴ ʨʦʣʴ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʪʘ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʩʪʨʫʢʪʫʨʥʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʟʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ 



 8 

ʤʝʪʘʙʦʣʽʟʤʫ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʦʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʩʧʦʨʪʩʤʝʥʠ, ʚʝʩʣʫʚʘʣʴʥʠʢʠ, ʙʘʡʜʘʨʢʘ ʽ 

ʢʘʥʦʝ, ʩʧʝʮʽʘʣʴʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʝʨʛʦʤʝʪʨʽʷ, ʘʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʘʥʘʝʨʦʙʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʪʘʥʠ, ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʘ 

ʩʠʩʪʝʤʘ. 

SUMMARY  

Guo Renhao. Specific Characteristics of Functional Support of Special 

Performance in Elite Athletes in Kayaking and Canoeing. ï Qualification scientific 

work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy 

in specialty 017 Physical Culture and Sport. ï National University of Ukraine on 

Physical Education and Sport, Kyiv, 2026. 

The relevance of this study is defined the need to reconsider traditional 

approaches to the training of elite rowers, since a mechanical increase in the volume 

and intensity of training loads does not ensure an adequate increase in specific 

performance. Under conditions where the basic indicators of aerobic and anaerobic 

energy supply reach a high level, the decisive importance lies not in their further 

increase, but in the effective mobilization and realization of functional capabilities 

under specific conditions of competitive activity. The modern training system is 

characterized by a contradiction between generalized approaches to the development 

of functional support, individual capabilities of athletes, and the requirements of 

different competitive distances, which limits the effectiveness of the practical 

application of existing methodological recommendations. 

The solution to this problem is associated with the implementation of systemic 

and synergistic approaches to managing the training process based on the integration 

of the components ñcontrol ï modeling ï programmingò, as well as with the need for 

a deeper analysis of the structure of functional support of specific performance, in 

particular the phases of fast kinetics, steady state, and fatigue compensation. Of 

particular relevance is the use of modern technologies that provide real-time 
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registration and analysis of indicators, which makes it possible to objectify the process 

of modeling training and competitive loads. 

Purpose of the study ï to develop a program of special functional training taking 

into account the structure of functional support of specific performance of elite canoe 

rowers specializing in different competitive distances. 

Objectives: 

1. To conduct a comprehensive analysis of scientific and methodological 

literature and Internet sources on the functional support of competitive activity in cyclic 

sports (particularly rowing) in order to substantiate modern technologies for 

developing functional capacities, identify reserves of specific work capacity, and 

determine ways of their implementation in the training and competitive activities of 

highly qualified athletes. 

2. To substantiate the possibilities of using modern technologies for improving 

sports training based on the integrated implementation of advanced ergometric 

equipment and methods of special functional training. 

3. To determine quantitative and qualitative characteristics of the 

cardiorespiratory system and energy supply that affect the realization of the functional 

potential of elite canoe rowers at competitive distances of 500 m and 1000 m. 

4. To determine the functional orientation of control, training, and competitive 

loads of canoe rowers specializing in 500 m and 1000 m distances. 

5. To substantiate the content and structure of micro- and mesocycles that form 

the program of special functional training of canoe rowers at competitive distances of 

500 m and 1000 m. 

6. To experimentally verify the program of special functional training of canoe 

rowers at competitive distances of 500 m and 1000 m. 

The paper presents the results of a comprehensive study aimed at substantiating 

and improving the system of special functional training of kayak and canoe rowers 

using modern ergometric technologies. The methodological basis of the study included 

meta-analysis, analysis of specialized scientific literature, questionnaires and 

interviews with experts, as well as physiological, biochemical and ergometric control 
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using modern measurement systems. Statistical processing of the results was carried 

out using nonparametric criteria and indicators of variation statistics. 

The scientific novelty of the dissertation research lies in the substantiation of 

theoretical-methodological and practical foundations of special functional training of 

elite rowers based on the integration of modern physiological concepts and innovative 

ergometric technologies. For the first time, the role of hypoxia, hypercapnia, and lactate 

acidosis as leading physiological stimuli determining the reactivity of the 

cardiorespiratory system and the characteristics of energy supply under competitive 

rowing conditions has been established. This formed a substantive basis for the 

development of training and competitive load regimes at distances of 500 m and 1000 

m. The expediency and effectiveness of using modern ergometric technologies, in 

particular the CanoMatrix system, as a tool for modeling, control, and programming of 

the training process have been substantiated and proven, ensuring an increase in 

specific performance and mobilization of functional reserves of athletes. 

For the first time, generalized and group models of special functional training of 

canoe rowers were developed, taking into account the specifics of competitive activity 

at distances of 500 m and 1000 m, and the subordination of training load regimes to 

the structure of functional support of activity, which includes fast kinetics, steady state, 

and fatigue compensation mechanisms, was substantiated. This made it possible to 

determine the target orientation, content, and structure of training micro cycles. 

Further development was gained by scientific provisions regarding the pattern 

biological adaptation of the athleteôs body to training and competitive loads, in 

particular the formation of short- and long-term adaptive effects and their 

implementation in the system of operational, current, and stage-by-stage management 

of training. Theoretical and methodological approaches to training process 

management based on the integration of components ñcontrol ï modeling ï 

programming ï load regimesò were improved, and structural differences in the 

functional support of specific performance of rowers at different distances were 

identified, determining a differentiated approach to the construction of the training 

process. 
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The practical significance of the obtained results lies in the substantiation and 

experimental verification of scientific and methodological foundations for improving 

the management of training and competitive loads of elite kayak and canoe rowers. 

Factors for improving control, evaluation, and interpretation of indicators of functional 

support of competitive activity of athletes specializing in 500 m and 1000 m distances 

have been systematized. Generalized and group models of training and preparedness 

of elite rowers have been developed, and ways of modifying training taking into 

account typological features of the structure of functional support of specific 

performance have been determined. 

Experimental factors, namely qualitative and quantitative characteristics of 

control and models of training and preparedness, are based on indicators of functional 

capabilities corresponding to the physiological and functional state of elite canoe 

rowers at distances of 500 m and 1000 m. In this regard, a training program for elite 

rowers has been developed and experimentally tested, the structure and functional 

orientation of which form the substantive basis of the model of training of canoe 

rowers. 

Based on the analysis of specialized scientific literature and modern information 

resources, current problems of improving specific performance of rowers have been 

identified and directions for their solution have been outlined. It has been substantiated 

that the leading factor in increasing the effectiveness of the training process is the 

formation of a system of special functional training that ensures the targeted 

development of components of preparedness, taking into account the patterns 

biological adaptation to specific conditions of competitive activity. The instrumental 

basis of its implementation is the use of modern ergometric technologies that combine 

advanced scientific and technical means with the interpretation of classical and modern 

provisions of sports theory, physiology, biology, and biomechanics. The use of the 

CanoMatrix ergometric complex made it possible to register and analyze 

biomechanical, ergometric, and physiological indicators in real time, as close as 

possible to natural rowing conditions, and to optimize the structure of motor actions in 

accordance with the individual capabilities of athletes. 
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A comparative analysis of testing results of kayak and canoe rowers showed a 

significant increase in indicators of specific performance on the CanoMatrix ergometer 

compared to traditional ergometric testing: in canoe rowers, a statistically significant 

increase in VO  max, maximum lactate concentration, and work power was established 

(p < 0.001; Cohenôs d = 1.81ï4.39), while in kayak rowers an increase in aerobic 

power, glycolytic capacity, and ergometric power was observed (p < 0.01; Cohenôs d 

= 1.19ï1.37), which confirms the high efficiency of implementing modern ergometric 

technologies in the system of special functional training; at the same time, the role of 

neurohumoral stimuli (ñdrivesò) in modeling transitional states ñhypoxia ï hypercapnia 

ï lactate acidosisò was revealed, and significant differences between athletes with 

different levels of specific performance were established, in particular in aerobic power 

(VO  max ï 5.62 Ñ 0.18 vs 5.09 Ñ 0.19 LĿmin ĭ; t = 3.92; p = 0.000089) and anaerobic 

power (La max ï 18.51 Ñ 0.93 vs 16.60 Ñ 0.81 mmolĿL ĭ; t = 4.01; p = 0.000060), as 

well as in parameters of ventilatory and metabolic compensation: EqPaCO  (10 s) ï 

2.02 Ñ 0.13 vs 1.74 Ñ 0.11; EqPaCO  (30 s) ï 3.81 Ñ 0.11 vs 3.63 Ñ 0.10; VCO  (30 s) 

ï 3.89 Ñ 0.25 vs 3.73 Ñ 0.20; EqCO  ST ï 34.54 Ñ 1.39 vs 35.70 Ñ 1.24; VCO  ST ï 

5.69 Ñ 0.14 vs 5.19 Ñ 0.18; La at VO  max ï 14.5 Ñ 0.64 vs 13.35 Ñ 0.93; EqCO  CrP 

ï 36.53 Ñ 0.79 vs 35.72 Ñ 1.08; La test 30 s / La CrP ï 60.05 Ñ 1.04% vs 52.55 Ñ 2.15%; 

EqCO  ST / EqCO  CrP ï 6.48 Ñ 1.63% vs 3.69 Ñ 2.20% (p < 0.05ï0.001), which 

indicates more effective mechanisms of functional regulation in highly trained athletes, 

while EqO  ST / EqO  CrP did not show significant differences (p = 0.498). 

The program of special functional training was developed on the basis of 

improving the system of control, modeling, and programming of the training process 

and integrated into the structure of micro- and mesocycles with orientation to 500 m 

and 1000 m distances. The generalized structure of the pre-competition mesocycle 

included a basic stage (2 shock microcycles), a special stage (4 shock microcycles), 

and 6 recovery microcycles, while the model of a shock microcycle ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

the combination of adaptation-accumulation days (days 1ï2) with high-intensity 

training sessions (days 3 and 6) and an integrated recovery system. It was 

experimentally proven that its implementation provides a statistically significant 
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increase in indicators of specific performance: at the 500 m distance ð an increase in 

ergometric power by 6.3% (t = 7.72; p = 0.00011), VO  max by 3.2% (t = 8.88; p = 

0.00005), oxygen utilization efficiency (VE/O ) by 4.4% (t = ï2.52; p = 0.039), and 

glycolytic capacity (La) by 5.8% (t = 7.72; p = 0.00011) with a decrease in EqCO  by 

1.8% (t = ï2.52; p = 0.039); at the 1000 m distance ð an increase in ergometric power 

by 9.2% (t = 6.32; p = 0.00038), VO  max by 3.2% (t = 4.74; p = 0.0021), VE/O  by 

7.7% (t = 5.34; p = 0.0011), and La by 8.8% (t = 8.41; p = 0.00007) with a decrease in 

EqCO  by 5.7% (t = 5.34; p = 0.0011), which indicates optimization of functional 

regulation under conditions of reaching metabolic limits and hyperventilation. 

The obtained results confirm the high efficiency of implementing modern 

ergometric technologies in the system of special functional training of rowers, clarify 

the role of neurohumoral stimuli in the formation of adaptive reactions of the body, 

and demonstrate that structural transformations of energy supply systems and reactive 

properties of the cardiorespiratory system lead to an increase in the overall level of 

metabolism and intensity of functional reactions, ensuring the growth of specific 

performance of highly qualified athletes. 

Keywords: elite athletes, rowers, kayak and canoe, specific performance, 

functional preparedness, functional training, ergometry, aerobic power, anaerobic 

power, physiological states, functional state, cardiorespiratory system. 
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ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʜʦʩʷʛʥʝʥʴ. ʉʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 2024. ˉ 1(11). ʉ. 97ï107. DOI: 

https://doi.org/10.28925/2664-2069.2024.17 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ 
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ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

https://doi.org/10.28925/2664-2069.2024.17
https://doi.org/10.28925/2664-2069.2025.16
https://doi.org/10.28925/2664-2069.2025.16


 15 
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ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ 

ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ 

ʉʘʚʯʝʥʢʘ ʂ. ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʙʦʨʽ 

ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɺʘʥ ʄʝʡʯʝʥʟʽ ï ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʘ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ɺʝʡ ɯʣʫʥʴ ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ 

ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

6. Guo Pengcheng, Rusanova O., Diachenko A., Guo Renhao, Shkrebtiy 

Yu., Dombrovskyi V. Physical fitness and performance predictors of 2,000 m rowing 

ergometer time. Journal of Physical Education and Sport È (JPES). 2025. Vol. 25 

(issue 10). P. 2120ï2126. DOI: 10.7752/jpes.2025.10235 ʇʝʨʽʦʜʠʯʥʝ ʥʘʫʢʦʚʝ 

ʚʠʜʘʥʥʷ ʈʫʤʫʥʽʾ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʝ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q4). ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʽ 

ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ ɼʦʤʙʨʦʚʩʴʢʦʛʦ ɺ. ï ʫ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɻʦ ʇʝʥʯʝʥ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʥʝʩʦʢ ʐʢʨʝʙʪʽʷ ʖ. ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ 

ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

7. Guo Pengcheng, Diachenko A., Rusanova O., Guo Renhao, Meichenzi 

Wang, Wei Yilun. Specific characteristics of neurohumoral stimuli in cardiorespiratory 

responses and energy supply during rowers' performance. Journal of Physical 

Education and Sport. Vol. 26 (issue 3). P. 447ï456. DOI: 10.7752/jpes.2026.03047 

https://doi.org/10.31392/UDU-nc.series15.2025.10(197).49
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ʇʝʨʽʦʜʠʯʥʝ ʥʘʫʢʦʚʝ ʚʠʜʘʥʥʷ ʈʫʤʫʥʽʾ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʝ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q4). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ ɺʝʡ ɯʣʫʥʴ ï ʫ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɻʦ ʇʝʥʯʝʥʘ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʥʝʩʦʢ ʄʝʡʯʝʥʟʽ ɺ. ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ 

ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

 ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

8. ɻʦ ɾʝʥʭʘʦ. ʈʦʟʰʠʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʢʘʥʦʝ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʩʧʦʨʪʫ, ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʪʘ ʪʫʨʠʟʤʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷ : ʤʘʪʝʨʽʘʣʠ VI ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʤ. ɿʘʧʦʨʽʞʞʷ, 18ï19 ʢʚʽʪ. 2024 ʨ. ʃʴʚ̔ʚ ï ʊʦʨʫʥʴ : Liha-Pres, 2024. ʉ. 296ï

299. URL: https://files.znu.edu.ua/files/Bibliobooks/Inshi79/0059013.pdf  

9. ɻʦ ɾʝʥʭʘʦ, ɼʷʯʝʥʢʦ ɸ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʄʦʣʦʜʴ ʪʘ 

ʦʣʽʤʧʽʡʩʴʢʠʡ ʨʫʭ : ʟʙ. ʪʝʟ ʜʦʧ. XVII ʄʽʞʥʘʨ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʤ. ʂʠʾʚ, 

7 ʪʨʘʚ. 2024 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2024. ʉ. 85ï86. URL: https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta

_olimpiyskyy_ruh_13_05_24.pdf. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʨʘʮʶʚʘʥʥʽ ʡ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʢ̫ʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ 

10. ɼʷʯʝʥʢʦ ʆ. ɸ., ʌʽʣʽʧʧʦʚ ʄ. ʄ., ɯʣʴʾʥ ɺ. ʄ., ɻʦ ɾʝʥʭʘʦ. ʄʦʥʽʪʦʨʠʥʛ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɺʽʩʥʠʢ ʏʝʨʢʘʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2023. 

 ̄1. ʉ. 35ï45. DOI: https://doi.org/10.31651/2076-5835-2018-1-2023-1 ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta_olimpiyskyy_ruh_13_05_24.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta_olimpiyskyy_ruh_13_05_24.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta_olimpiyskyy_ruh_13_05_24.pdf
https://doi.org/10.31651/2076-5835-2018-1-2023-1
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ɿʄɯʉʊ 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ, ʇʆɿʅɸʏɽʅʔéééééé 21 

ɺʉʊʋʇééééééééééééééééééééééééé 22 

ʈʆɿɼɯʃ 1 ʌʋʅʂʎʆʅɸʃʔʅɯ ʈɽɿɽʈɺʀ ʉʇɽʎɯɸʃʔʅʆɰ 

ʇɯɼɻʆʊʆɺʃɽʅʆʉʊɯ ɺɽʉʃʋɺɸʃʔʅʀʂɯɺ ɺʀʉʆʂʆɰ 

ʂɺɸʃɯʌɯʂɸʎɯɰééééééééééééééé.é 

 

 

32 

1.1 ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʤʝʪʦʜʦʣʦʛʽʾ, ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾééééééé 

 

 

 

32 

1.2 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫééééééééééééééééééééé 

 

37 

1.2.1 ʉʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫééééééééééééééééééééé.. 

 

 

37 

1.2.2 ʂʦʤʧʦʥʝʥʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾéééééééééé 

 

 

38 

1.3 ʌʘʢʪʦʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾééé. 

 

44 

1.3.1 ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚééééééééééééééééé. 

 

 

44 

1.3.2 ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʞʠʤʽʚ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚééé..  

 

 

47 

1.3.3 ʈʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʬʘʢʪʦʨʠ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚéééé. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ, ʇʆɿʅɸʏɽʅʔ 

 

C1 ï  ʢʘʥʦʝ ʦʜʠʥʦʯʢʘ 

ʉ2ï ʢʘʥʦʝ ʜʚʽʡʢʘ  

ʂ4 ï ʙʘʡʜʘʨʢʘ ʯʝʪʚʽʨʢʘ  

ʂ2  ï ʙʘʡʜʘʨʢʘ ʜʚʽʡʢʘ 

ʂ1 ï ʙʘʡʜʘʨʢʘ ʦʜʠʥʦʯʢʘ 

HR ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ) 

ʇɸʅʆï ʧʦʨʽʛ ʘʥʘʝʨʦʙʥʦʛʦ ʦʙʤʽʥʫ 

ɸʇ ʘʝʨʦʙʥʠʡ (ʚʝʥʪʠʣʷʮʽʡʥʠʡ ʧʦʨʽʛ) (ʇɸʅʆ 1) 

ɸʥʇ ʘʥʘʝʨʦʙʥʠʡ ʛʣʽʢʦʣʽʪʠʯʥʠʡ ʧʦʨʽʛ (ʇɸʅʆ 2) 

VE ï ʣʝʛʝʥʝʚʘ ʚʝʥʪʠʣʷʮʽʷ 

VCO2 ï ʚʠʜʽʣʝʥʥʷ ʚʫʛʣʝʢʠʩʣʦʪʠ 

VO2 max/kg ï ʘʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʤʘʩʠ ʪʽʣʘ (ʄʇʂ) 

VO2 ï ʰʚʠʜʢʽʩʪʴ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ 

La 30 ï ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʪʫʞʥʽʩʪʴ 

ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ  

La CP ï ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʪʫʞʥʽʩʪʴ 

ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ 

ʂʈʉ ï ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʘ ʩʠʩʪʝʤʘ 

ʈʘʉʆ2 ï ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʚʫʛʣʝʢʠʩʣʦʪʠ ʚ ʩʫʜʠʥʘʭ 

Eqʈʘʉʆ2 (VEĿʈʘʉʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ   

ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ  ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʢʨʦʚʽ.  

EqVʉʆ2 (VEĿʈʘʉʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ  ʫ ʚʠʜʠʭʫʚʘʥʦʤʫ ʧʦʚʽʪʨʽ 

EqVʆ2 (VEĿVʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ ʨʝʘʢʮʽʾ 

ʩʧʦʞʠʚʘʥʥʷ O   

ʤʣĿʭʚ-1Ŀʢʛ-1 ï ʄʽʣʽʣʽʪʨʠ ʚ ʭʚʠʣʠʥʫ 

ʤʤʦʣʴĿʣ-1 ï   ʄʽʣʽʤʦʣʴ ʥʘ ʣʽʪʨ, ʧʦʢʘʟʥʠʢ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ 

ʣĿʭʚ-1 ï ʣʽʪʨʠ ʚ ʭʚʠʣʠʥʫ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʝʤʧʽʨʠʯʥʦʛʦ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʩʬʦʨʤʫʚʘʣʦʩʷ 

ʩʪʽʡʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʤʝʭʘʥʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɿʘʩʦʙʠ ʡ ʤʝʪʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ ï ʰʚʠʜʢʽʩʥʠʭ ʽ 

ʩʠʣʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʠʪʨʠʚʘʣʦʩʪʽ, ʩʧʨʠʪʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʜʦʙʨʝ ʚʽʜʦʤʽ ʽ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [2, 6, 143, 145]. 

ɺʦʜʥʦʯʘʩ ʻ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʾʭ ʧʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [8, 12, 38].  

ʅʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ (VO  max) ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

(La max), ʫʟʘʛʘʣʴʥʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʚʠʜʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʡ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʡ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʷʢʽ ʜʦʤʽʥʫʚʘʣʠ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ, ʧʦʪʨʝʙʫʶʪʴ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʡ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ [23, 35, 125]. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʜʦʩʷʛʘʶʪʴ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʘ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʛʘʨʘʥʪʫʶʪʴ ʧʝʨʝʚʘʛ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʥʘ ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝ 

ʩʪʽʣʴʢʠ ʧʦʜʘʣʴʰʝ ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʩʢʽʣʴʢʠ 

ʤʦʙʽʣʽʟʘʮʽʷ ʡ ʝʬʝʢʪʠʚʥʘ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʚ ʫʤʦʚʘʭ ʧʝʚʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [12, 

64]. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʝʩʪʠʞʥʠʭ 

ʩʪʘʨʪʽʚ, ʢʦʣʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʫʧʨʘʚʣʽʥʥʽ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʟʤʘʛʘʣʴʥʦʛʦ ʩʝʟʦʥʫ [99, 109]. 
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ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʟʦʢʨʝʤʘ 

ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ, ʤʘʶʪʴ ʫʟʘʛʘʣʴʥʝʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʦʙʤʝʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʨʦʷʚʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ [7, 100]. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʩʬʦʨʤʫʚʘʣʦʩʷ ʧʝʚʥʝ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʫʟʘʛʘʣʴʥʝʥʦʶ ʩʠʩʪʝʤʦʶ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʥʢʨʝʪʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. 

ɺʠʨʽʰʝʥʥʶ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʩʧʨʠʷʣʠ ʩʫʯʘʩʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [33]. 

ɿʘʟʥʘʯʝʥʽ ʟʘʩʘʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʙʦʨʽ ʽʻʨʘʨʭʽʯʥʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ï ʤʝʪʦʜʦʣʦʛʽʾ, ʢʦʥʮʝʧʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʙôʻʜʥʘʪʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʬʫʥʢʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ: ʢʦʥʪʨʦʣʴ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʘʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ. 

ʄʝʭʘʥʽʟʤʦʤ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʩʠʥʝʨʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʽʦʜʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʟʤʽʩʪʫ ʡ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʥʘ ʨʽʚʥʷʭ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʪʘ ʝʪʘʧʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɺʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʽ ʩʠʥʝʨʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʩʫʥʫʣʦ ʚʠʤʦʛʠ ʜʦ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʜʠʥʘʤʽʢʫ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʻʾ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ, ʟʦʢʨʝʤʘ ʬʘʟ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ [16, 31, 67]. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʝ ʧʦʪʨʝʙʫʻ 

ʜʝʪʘʣʴʥʽʰʦʛʦ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʜʠʩʪʘʥʮʽʾ ʡ, ʷʢ ʥʘʩʣʽʜʦʢ, ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʘʙʽʣʴʥʠʭ ʽ ʚʘʨʽʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 
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ɺʦʜʥʦʯʘʩ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ 

ʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʨʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʽʜʥʦʶ ʚʠʤʦʛʦʶ 

ʚʘʣʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʻ ʨʝʻʩʪʨʘʮʽ ̫ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚ 

ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʯʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʫʤʫʣʷʮʽʷ ʢʣʘʩʠʯʥʠʭ ʽ 

ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ ʪʝʦʨʽʾ ʩʧʦʨʪʫ, ʩʫʤʽʞʥʠʭ ʥʘʫʢ ʽ ʧʨʘʢʪʠʢʠ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʫʣʷʮʽʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʎʝ ʧʦʪʨʝʙʫʻ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʯʠʥʥʠʢʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʘ ʩʘʤʝ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʥʪʨʦʣʷ ï ʤʦʜʝʣʶʚʘʥʥʷ ï 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʚʠʟʥʘʯʝʥʥʷ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʩʦʙʽʚ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ  ʧʨʦʚʝʜʝʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʠ 2.4 çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʫ ʧʽʜʛʦʪʦʚʮ ̔ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʚʦʜʥʠʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫè (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0121U108251) ï ʟʛʽʜʥʦ ʇʣʘʥʫ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʅʋʌɺʉʋ ʥʘ 2021-2025 ʨʨ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ɿʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʘʥʠʭ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʮʠʢʣʽʯʥʠʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫ (ʟʦʢʨʝʤʘ ʚʝʩʣʫʚʘʥʥʽ) ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʠʷʚʣʝʥʥʷ ʨʝʟʝʨʚʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. 
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2. ʆʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʝʪʦʜʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. 

3. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ 

ʩʠʩʪʝʤʠ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

500 ʤ ʽ 1000 ʤ. 

6. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ, ʱʦ ʚʠʟʥʘʯʠʣʠ ʟʤʽʩʪʦʚʥʝ ʧʽʜˇʨʫʥʪʷ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ. 

4.  ʆʙˇʨʫʥʪʫʚʘʪʠ ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʤʽʢʨʦ ʽ ʤʝʟʦʮʠʢʣʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʧʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ 

ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ.   

5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʧʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥ  ̫ ï ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʢʘʥʦʝ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥ  ̫ï ʧʨʦʛʨʘʤʘ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟ ʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʽ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʽʚ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥ  ̫

ʄʝʪʘ-ʘʥʘʣʽʟ. ɺʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ 

ʘʥʘʣʽʪʠʯʥʦʤʫ ʽ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʙôʻʜʥʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʨʽʾ ʥʝʟʘʣʝʞʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʦʜʠʥ ʽʟ ʦʜʥʦʛʦ ʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʨʽʰʝʥʥʶ ʦʜʥʽʻʾ 

ʧʨʦʙʣʝʤʠ ʥʘ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʨʽʚʥʽ. 

ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ʇʝʨʝʣʽʢ ʨʝʩʫʨʩʽʚ: NCBI, Google Scholar, 

SCOPUS, Web of Science, ʜʝʧʦʟʠʪʘʨʽʡ ʙʽʙʣʽʦʪʝʢʠ  ʅʋʌɺʉʋ, Internet, 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ International Canoe Federation (ICF).  
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ɸʥʢʝʪʫʚʘʥʥʷ ʽ ʙʝʩʽʜʘ. ɿʘʩʪʦʩʦʚʘʥʽ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʘ CanoMatrix ʫ ʩʠʩʪʝʤʽ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ, ʙʽʦʭʽʤʽʯʥʠʡ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʡ ʢʦʥʪʨʦʣʴ. 

ɻʘʟʦʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʙʦʣʽʤʝʪʨʘ Oxycon mobile (Jaeger). 

ɹʽʦʭʽʤʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ "Biosen S. line lab+". ʉʧʝʮʽʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʦʜʝʣʶʚʘʣʠ ʥʘ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʝʨʛʦʤʝʪʨʽ CanoMatrix. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʾʚ ʄʘʥʥʘ ï ʋʾʪʥʽ ʜʣʷ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ. ɺʠʟʥʘʯʠʣʠ ʽ 

ʽʥʪʝʨʧʨʝʪʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʢʚʘʨʪʽʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ï  ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ï S, ʤʝʜʽʘʥʘ ï Me, ʤʘʢʩʠʤʘʣʴʥʽ (max) ʪʘ 

ʤʽʥʽʤʘʣʴʥʽ (min) ʽʥʜʝʢʩʠ, Q1 (25%) ʪʘ Q3(75%) ̔ ʥʜʝʢʩʠ, ʤʽʞʢʚʘʨʪʽʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 

(IQR).  

 ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ: 

ü ʚʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʦʣʴ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʷʚʽʚ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟʫ ʚ ʷʢʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʦʶ ʦʩʥʦʚʦʶ 

ʧʦʙʫʜʦʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʤ 

ʧʽʜˇʨʫʥʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ  

ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ; 

ü ʚʧʝʨʰʝ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʫʣʷʮʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɼʦʚʝʜʝʥʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽʪʥʽʡ 

ʚʝʩʣʫʚʘʣʴʥʠʡ ʝʨʛʦʤʝʪʨ CanoMatrix ʚ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʜʫʣʷʮʽʾ ʢʦʥʪʨʦʣʴʥʠʭ, 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ CanoMatrix ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʩʧʝʮʽʘʣʴʥʫ ʨʦʙʦʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʙʽʣʽʟʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ; 
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ü ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʛʨʫʧʦʚʽ ʤʦʜʝʣʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ;  

ü ʚʧʝʨʰʝ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦ ʩʪʨʫʢʪʫʨʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ɰʾ ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ ʚʠʟʥʘʯʠʣʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ; 

ü ʜʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʧʽʜʛʦʪʦʚʢʫ ʽ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʅʘʚʝʜʝʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʦʙʫʜʦʚʘ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʧʝʨʝʙʽʛʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɸʜʘʧʪʘʮʽʡʥʽ 

(ʪʨʝʥʫʚʘʣʴʥʽ) ʝʬʝʢʪʠ ʘʢʫʤʫʣʴʦʚʘʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ çʥʘʚʘʥʪʘʞʝʥʥʷïʚʽʜʥʦʚʣʝʥʥʷè 

ʫ ʩʠʩʪʝʤʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ; 

ü ʜʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ 

ʥʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴè. ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 

500 ʤ ʽ 1000 ʤ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ 

ʚʠʱʝ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥ;̫ 

ü ʜʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʣʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʾʭ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ  

ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʎʝ ʧʽʜʢʨʝʩʣʝʥʦ ʚ ʨʦʙʦʪʽ ʥʘ 
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ʧʨʠʢʣʘʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʻʩʪʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ, 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʨʦʙʠʪʠ ʦʧʝʨʘʪʠʚʥʫ ʢʦʨʝʢʮʽʶ ʪʝʭʥʽʢʠ ʽ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʩʧʝʮʽʘʣʴʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ; 

ü ʜʦʧʦʚʥʝʥʦ ʜʘʥʽ ʧʨʦ ʨʦʣʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʦʢʘʟʘʥʦ ʚʠʩʦʢʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ; 

ü ʜʦʧʦʚʥʝʥʦ ʜʘʥʽ ʧʨʦ ʟʤʽʩʪ ʢʦʥʪʨʦʣʶ, ʦʮʽʥʢʠ ʽ ʩʧʦʩʦʙʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ, ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʨʦʙʦʯʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʧʦʚʥʝʥʽ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʝʥʪʠʣʷʮʽʡʥʦ-

ʤʝʪʘʙʦʣʽʯʥʽ ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ; 

ü ʜʦʧʦʚʥʝʥʦ ʜʘʥʽ ʧʨʦ ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚ ʤʽʢʨʦ ʽ ʤʝʟʦʮʠʢʣʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʝʮʽʘʣʴʥʦ 

ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʮʽʣʽʩʥʦʛʦ ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥ;̫ 

ü ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 

1000 ʤ. ɯʩʥʫʶʯʽ ʜʘʥʽ ʜʦʧʦʚʥʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. ʋ ʩʧʽʣʴʥʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʘʪʴ ʧʨʽʦʨʠʪʝʪʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʘʥʘʣʽʟʽ, ʦʧʠʩʽ, ʦʙʛʦʚʦʨʝʥʥʽ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡ ʫ 
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ʪʝʦʨʝʪʠʯʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ʩʧʽʚʘʚʪʦʨʽʚ ʧʦʣʷʛʘʚ ʫ ʧʨʦʚʝʜʝʥʥʽ ʩʧʽʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

 ʇʫʙʣʽʢʘʮʽʾ. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʩʚʽʪʣʝʥʽ ʚ 10 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ: 5 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʟ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ 

ʋʢʨʘʾʥʠ, 2 ʩʪʘʪʪʽ ʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʈʫʤʫʥʽʾ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʦʤʫ 

ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q4); 2 ʧʫʙʣʽʢʘʮʽʾ ʘʧʨʦʙʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; 1 ʧʫʙʣʽʢʘʮʽ ̫

ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ (ʜʦʜʘʪʦʢ ɸ). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ XVɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

çʄʦʣʦʜʴ ʪʘ ʦʣʽʤʧʽʡʩʴʢʠʡ ʨʫʭè (ʤ. ʂʠʾʚ, 2024 ʨ.). ʅʘ VI ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ - 

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʩʧʦʨʪʫ, 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʪʫʨʠʟʤʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷè (ʤ. ɿʘʧʦʨʽʞʞʷ, 18ï19 

ʢʚʽʪʥʷ 2024 ʨ.), ʱʦʨʽʯʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʢʘʬʝʜʨʠ ʚʦʜʥʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ 

(2023ï20225) (ʜʦʜʘʪʦʢ ɹ). 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʫʣʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʯʠʥʥʠʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ, ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʷʢʽ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʈʦʟʨʦʙʣʝʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʛʨʫʧʦʚʽ 

ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʚʠʟʥʘʯʝʥʽ 

ʰʣʷʭʠ ʤʦʜʠʬʽʢʘʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʯʠʥʥʠʢʠ, ʘ ʩʘʤʝ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 

ʤ ʽ 1000 ʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʨʦʙʣʝʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʧʨʦʛʨʘʤʫ 
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ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʩʢʣʘʣʠ ʟʤʽʩʪʦʚʥʫ ʦʩʥʦʚʫ 

ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʤʘʪʝʨʽʘʣ ʽ 

ʚʠʩʥʦʚʢʠ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʚʧʨʦʜʦʚʞ 2023-2026 ʨʦʢʽʚ, 

ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʨʦʙʦʪʫ ʃʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʚʦʜʥʠʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫ ʬʘʢʫʣʴʪʝʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 19 ʛʨʫʜʥʷ 

2025 ʨ., ʜʦʜʘʪʦʢ ɺ). ʇʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʽ ʤʝʪʦʜʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ CanoMatrix, ʱʦ ʜʦʟʚʦʣʠʣʦ  

ʨʝʻʩʪʨʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʦʙʨʦʙʣʷʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʚ çʭʤʘʨ̔ è ʧʦʢʘʟʥʠʢʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 19 ʛʨʫʜʥʷ 2025 ʨ., ʜʦʜʘʪʦʢ ɻ). ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʤʘʪʝʨʽʘʣ ʽ ʚʠʩʥʦʚʢʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʢʫʨʩʫ ʜʠʩʮʠʧʣʽʥʠ çʊʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʪʨʝʥʝʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʙʨʘʥʦʤʫ ʚʠʜʽ ʩʧʦʨʪʫè ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʦʨʪʠʚʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ ʚʦʜʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ ʅʋʌɺʉʋ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 17 ʛʨʫʜʥʷ 

2025 ʨ., ʜʦʜʘʪʦʢ ɼ). ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʩʠʩʪʝʤʽ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʦʨʪʠʚʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ 

ʘʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɯʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʅʋʌɺʉʋ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 18 ʛʨʫʜʥʷ 2025 ʨ., 

ʜʦʜʘʪʦʢ ɽ).  

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʜʝʥʦ ʚʘʣʽʜʥʽʩʪʴ ʥʦʚʽʪʥʴʦʛʦ ʚʝʩʣʫʚʘʣʴʥʦʛʦ 

ʝʨʛʦʤʝʪʨʫ CanoMatrix, ʢʦʤʧʘʥʽʾ Hangzhou Jiangyun Technology Co. ɺ̔ʜʧʦʚʽʜʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʧʝʮʠʬʽʮʽ 

ʨʦʙʦʪʠ ʚ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʧʽʜʪʚʝʨʜʞʝʥʽ  ʚʠʟʥʘʯʝʥʽ ʩʝʨʪʠʬʽʢʘʪʘʤʠ 

ʤʽʞʥʘʨʦʜʥʦʾ ʬʝʜʝʨʘʮʽʾ ʢʘʥʦʝ (ICF) (ʜʦʜʘʪʢʠ ɾ, ʀ). ɺʘʣʽʜʥʽʩʪʴ ʝʨʛʦʤʝʪʨʫ 

CanoMatrix ʚʠʟʥʘʯʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʻʩʪʨʘʮʽʾ ʙʽʦʤʝʭʘʥʽʯʥʠʭ, ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 
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ʯʘʩʫ, ʘʥʘʣʽʟʫ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʠʡʥʷʪʠʤ ʩʪʘʥʜʘʨʪʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ.     

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 

211 ʩʪʦʨʽʥʢʘʭ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʡ, ʚʩʪʫʧʫ, ʧËʷʪʠ ʨʦʟʜʽʣʽʚ, ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʜʞʝʨʝʣ, ʜʦʜʘʪʢʽʚ. ʋʩʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ 170 ʜʞʝʨʝʣ ʥʘʫʢʦʚʦʾ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʟ ʥʠʭ 127 ʽʥʦʟʝʤʥʠʭ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 14 ʪʘʙʣʠʮʷʤʠ ʡ 6 

ʨʠʩʫʥʢʘʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 32 

ʈʆɿɼɯʃ 1 

ʌʋʅʂʎʆʅɸʃʔʅɯ ʈɽɿɽʈɺʀ ʉʇɽʎɯɸʃʔʅʆɰ ʇɯɼɻʆʊʆɺʃɽʅʆʉʊɯ 

ɺɽʉʃʋɺɸʃʔʅʀʂɯɺ ɺʀʉʆʂʆɰ ʂɺɸʃɯʌɯʂɸʎɯɰ 

 

1.1 ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʤʝʪʦʜʦʣʦʛʽʾ, ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

  

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʟʥʘʥʥʷʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʧʨʫʞʝʥʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʻ ʧʨʦʚʽʜʥʦʶ 

ʣʘʥʢʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʑʝ ʚ 

ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʖ. ʌʦʣʴʙʦʨʪ [41] ʚʠʟʥʘʯʠʚ, ʱʦ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʫ ʥʝ ʻ ʡʦʛʦ ʧʦʩʪʽʡʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʢʦʞʝʥ 

ʤʦʤʝʥʪ ʨʽʚʥʝʤ, ʙʽʣʷ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʙʘʣʘʥʩ ʧʨʦʮʝʩʽʚ ʚʠʩʥʘʞʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ.  

ɺ ʨʦʙʦʪʘʭ ɺ. ʄʦʥʦʛʘʨʦʚ, 1990 [31]; B. O. Dupuy, W. Douzi et al, 2018 [70]; 

M. Kellmann, M. Bertollo M et al 2018 [97]; ɺ. ʇʣʘʪʦʥʦʚʘ, 2020 [32];  

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʽ ʦʙˇʨʫʥʪʦʚʘʥʽ ʙʽʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè.  

ɺ ʨʦʙʦʪʘʭ Foran, 2001 [73]; T. O. Bompa, C. Buzzichelli, 2018 [51]; V. Issurin, 

2019 [95]; M. Wyon, G. Allard, 2022 [163]  ʦʙˇʨʫʥʪʦʚʘʥʽ ʩʠʩʪʝʤʥʽ ʧʨʠʥʮʠʧʠ 

ʧʝʨʽʦʜʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʙʽʦʣʦʛʽʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʥʘ 

ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

https://pubmed.ncbi.nlm.nih.gov/?term=Dupuy%20O%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Douzi%20W%5BAuthor%5D
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ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫʟʘʛʘʣʴʥʝʥʽ ʦʩʥʦʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʎʽ ʪʝʥʜʝʥʮʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʢʣʘʩʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴ 

ʩʪʨʫʢʪʫʨʫ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè, ʷʢ ʢʝʨʦʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɺ ʤʦʥʦʛʨʘʬʽʾ V. Mistchenko, V. Monogarov, 1995 [115] ʦʙˇʨʫʥʪʦʚʘʥʽ ʷʢʽʩʥʽ 

ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ  ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʬʘʢʪʦʨʽʚ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʩʧʦʨʪʽ.  

ɺ ʤʦʥʦʛʨʘʬʽʾ ɺ. ʄʽʱʝʥʢʦ, ʆ. ʃʠʩʝʥʢʦ, ɺ. ɺʠʥʦʛʨʘʜʦʚʘ, 2007 [29] ʨʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʥʘʧʨʫʞʝʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʫ ʩʧʦʨʪʽ.  

ɺ. ʄʽʱʝʥʢʦ, 1990 [90] ʦʙˇʨʫʥʪʫʚʘʚ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʰʣʷʭʠ ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʠʟʥʘʯʠʚ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʫʞʥʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʨʝʘʢʮʽʡ, ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺ. ʄʦʥʦʛʘʨʦʚ, 1990 [31] ʥʘʜʘʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʘʤ ʚʪʦʤʠ, ʾʾ ʚʧʣʠʚʫ 

ʥʘ ʧʝʨʝʙʽʛ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ɸ. ʃʘʧʫʪʽʥ, 1996 [25] ʜʦʚʽʚ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʽ ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʤʝʭʘʥʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚʽʜ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

P. M. McGinnis, 2021 [120]  ʦʙˇʨʫʥʪʫʚʘʚ ʤʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʙʽʦʤʝʭʘʥʽʯʥʠʭ, 

ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ  

ɺ. ɺʠʥʦʛʨʘʜʦʚ, 2010 [9] ʜʦʚʽʚ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʄ. ʌʽʣʽʧʧʦʚ, 2019 [39, 40] ʚʠʷʚʠʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʧʦʨʦʛʦʚʠʭ ʨʽʚʥʝʡ ʥʘʚʘʥʪʘʞʝʥʥʷ (AT, VO2 max, CP) ʥʘ 

ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ, ʛʝʤʦʜʠʥʘʤʽʢʫ, ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ ʙʘʣʠʥʩ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʢʦʥʮʝʧʮʽʾ ˇʨʫʥʪʫʶʪʩɹʷ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʤʝʪʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʠʱʝ ʽ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʠʡʥʷʪʦʾ ʢʦʥʮʝʧʮʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʪʨʴʦʭ 

ʽʻʨʘʨʭʽʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɹʘʟʦʚʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʷʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʘ ʩʘʤʝ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʧʨʦʷʚʽʚ 

ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ M. Paquette, F. Bieuzen, F. Billaut, 2019 [125]; A. 

Diachenko, O. Rusanova et al [65]; G. L. Aspin, M. K. Graham et al 2024 [45]; O. 

Crisafulli, M. Fortunati, T. Gemelli, et al 2025 [58]  ʄʦʚʘ ʡʜʝ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ 

ʧʨʦʪʦʢʦʣʫ VO2 max, ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ  La VO2 max, La test 90 [8, 17, 19, 86].  

ʅʦʨʤʘʪʠʚʥʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʚʠʜʢʦʾ 

ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ.  A. Diachenko et al, 2021 [67, 68], B. J. Whipp, S. A. Ward, H. 

B. Rossiter, 2005 [160], D. ʉ. Pool, M. Burnley, A. Vanhatalo et al, 2016 [130], ɺʘʥ 

ɺʝʡʣʫʥ, ʆ. ʈʫʩʘʥʦʚʘ, ɸ. ɼʷʯʝʥʢʦ 2019 [8]; Guo Pengcheng, Kong Xianglin et al 

2020 [87]. ʂʦʥʪʨʦʣʴ, ʦʮʽʥʢʫ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ 

ʧʦʢʘʟʥʠʢʽʚ T50 HR (VO2, VCO2, VE), VO2 max, RER (VCO2 max / VO2 max)  

ʊʨʝʪʽʡ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚ ʜʽʶʯʠʡ ʯʘʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ ʘʢʪʠʚʥʦʾ 

ʨʦʟʨʦʙʢʠ. ʇʝʨʝʜʫʤʦʚʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ Y. Liu, J. M. Steinacker, M. O. 

Stauch, 1995 [105]; T. Tomiak, V. Mishchenko et al, 2014 [144]; M. V. Garnacho - 
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Casta¶o, L. Albesa - Albiol et al, 2019 [78]; Ozkaya, G. A. Balci et al, 2021 [122]; A. 

Westmacott, N. E. M. Sanal - Hayes et al, 2022 [159]; Diachenko A. et al, 2021 [66]. 

ɺ ʨʦʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʽ ʩʪʦʨʦʥʠ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʪʷʛʦʤ ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʦʢʘʟʥʠʢʘʤ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʰʚʠʜʢʦ, ʘʜʝʢʚʘʪʥʦ ʽ ʧʦʚʥʽʡ ʤʽʨʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʜʦʣʘʥʥʷ ʚʩʽʻʾ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. ɺʨʘʭʦʚʫʚʘʣʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ 

ʚʪʦʤʠ ʧʦʚôʷʟʘʥ ̔ ʤʽʞ ʩʦʙʦʶ ʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ çʜʦʤʽʥʦè, ʢʦʣʠ 

ʟʤʝʥʰʝʥʥʷ ʯʠ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʻʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʍʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ S. A. Ward, N. Lamarra, B. Whipp, 

1996 [155]; Z. Wang, J. Wang, 2024 [154], ʆ. ʃʠʩʝʥʢʦ, 2015 [26], Guo Pengcheng, 

O. Rusanova et al 2020 ï 2023 [86 ï 88]; A. Diachenko et al, 2021 ï 2024 [63 ï 68].  

ʇʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʦʢʨʝʩʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽ ʨʦʙʦʪʽ ʆ. ʈʫʩʘʥʦʚʦʾ [33] ʯʽʪʢʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʧʨʷʤʦʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʻ 

ʧʦʙʫʜʦʚʘ ʘʣʛʦʨʠʪʤʫ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʙʽʨ ʤʝʪʦʜʦʣʦʛʽʾ, 

ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ. ɺ ʜʠʩʝʨʪʘʮʽʾ ʯʽʪʢʦ ʧʦʢʘʟʘʥʦ ʷʢʱʦ ʚʠʙʽʨ ʤʝʪʦʜʦʣʦʛʽʾ ʽ 

ʢʦʥʮʝʧʮʽʾ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʠʤ ʯʠʥʥʠʢʘʤ, ʪʦ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʙʦʨʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʟʘʩʦʙʘʭ ʽ ʤʝʪʦʜʘʭ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ 

ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽ ʱʦ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʦ, ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ.  ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʘʥʽ ʪʠʧʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʨʝʘʢʮʽʾ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʯʝʤʧʽʦʥʽʚ ʽ 

ʧʨʠʟʝʨʽʚ ʯʝʤʧʽʦʥʘʪʫ ʩʚʽʪʫ ʽ ʦʣʽʤʧʽʡʩʴʢʠʭ ɯʛʦʨ, ʚ ʪʦʤʫ ʯʠʩʣʫ ʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʧʨʦʚʽʜʥʦʛʦ ʝʢʽʧʘʞʫ ʩʚʽʪʫ.  ʎʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʩʪ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ 
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ʧʦʪʨʝʙʫʻ ʩʫʨʦʚʦʛʦ ʨʘʭʫʚʘʥʥʷ ʷʢ ʩʠʩʪʝʤʥʠʭ ʪʘʢ ʽ ʩʠʥʝʨʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʙʫʜʦʚʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʝʥʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʩʫʪʦ 

ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʠʭ ʧʨʠʥʮʠʧʘʭ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʘʣʝ ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʢʽʣʴʢʽʩʥʽ ʽ 

ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʟʘʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠè. 

ɺ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʈʉ, ʘʝʨʦʙʥʦʛʦ 

ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʦʢʘʟʥʠʢʠ ʨʝʘʣʽʟʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʾʭ ʟʘʛʘʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.1. 

 

ʊʘʙʣʠʮʷ 1.1 ï ʇʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ  

ɻʨʫʧʠ  

ʧʦʢʘʟʥʠʢʽʚ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ɺʧʣʠʚ ʥʘ ʩʧʝʮʽʘʣʴʥʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

1. Eqʈɸʉʆ2 test 10  

EqVʉʆ2
-1 test 30 

EqVʉʆ2 SSt (steady 

state)    

 2. EqVʉʆ2 SSt / 
EqVʉʆ2 CP (critical 

power) 

EqVʆ2
 SSt / EqVʆ2

 

CP 

 ʈʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ 

ʩʠʩʪʝʤʠ  

(ʂʈʉ) 

1. ɿʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ, 

ʘʜʝʢʚʘʪʥʦ ʽ ʚ ʧʦʚʥʽʡ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʝʥʫʚʘʣʴʥʽ ʪʘ 

ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2. ʇʽʜʚʠʱʝʥʘ ʨʝʘʢʮʽʷ ʂʈʉ ʧʽʜ 

ʯʘʩ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʤʧʝʥʩʘʮʽʷ 

ʚʪʦʤʠ  

La max test 30 s 

La critical power 

load (CP) 

La test 30 / La CP 

La max VO2 max  

 ʉʪʨʫʢʪʫʨʘ  

ʘʥʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.  

ɸʥʘʝʨʦʙʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

1. 1. ɼʣʷ ʩʧʨʠʥʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ 

La max test 30 s (ʘʥʘʝʨʦʙʥʘ 

ʧʦʪʫʞʥʽʩʪʴ) 

2. ʊʝʩʪ 30 / CP (ʪʝʩʪ 30 

>51%) 

3. ɼʣʷ ʨʦʙʦʪʠ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ 

La CP (ʟʘʛʘʣʴʥʘ ʘʥʘʝʨʦʙʥʘ 

ʻʤʥʽʩʪʴ) La max VO2 max 

ʊʝʩʪ 30 / PC (CP >51%) 

 VO2 max CP / VO2 

max SSt 

 ɸʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʽ ʘʝʨʦʙʥʘ ʻʤʥʽʩʪʴ 

ɿʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ O2 

ʧʨʦʪʷʛʦʤ ʉʈ 
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ɿʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ. 

ʆʮʽʥʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʦʟʫʤʽʥʥʷ ʧʨʦ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʥʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʚ 

ʷʢʦʩʪʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʷʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʨʘʡ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʎʝ ʦʙʤʝʞʫʻ  ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʪʠʭ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʥʦʚʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ  ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɺʦʜʥʦʯʘʩ ʻ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʩʠʩʪʝʤʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʥʘʥʴ ʻ ʻʜʠʥʠʤ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʧʦʰʫʢʫ ʥʦʚʠʭ ʰʣʷʭʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

 

1.2 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ 

1.2.1 ʉʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʚʯʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ï ʩʪʘʨʪʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʝʨʝʜʠʥʠ ʽ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʫʯʘʩʥʘ 

ʟʤʘʛʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʢʨʝʤʠʭ ʚʠʟʥʘʯʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʝʚʥʦʾ ʟʤʘʛʘʣʴʥʦʾ 

ʜʠʩʪʘʥʮʽʾ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʝʤʧ, ʨʠʪʤ, ʧʦʪʫʞʥʽʩʪʴ ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʝʩʣʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʨʦʙʦʪʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʨʦʪʷʛʦʤ 

ʜʦʣʘʥʥʷ ʚʩʽʻʾ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. ʎʝ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʢʦʞʥʽʡ 

ʜʽʣʷʥʮʽ ʙʫʜʴ ʷʢʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. ɺʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʚʠʙʽʨ ʟʤʽʩʪʫ 

ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʽ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʥʘʧʨʷʤʠ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 



 38 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʦʣʷʛʘ ̒ʚ ʪʦʤʫ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʤʽʞ ʨʽʟʥʠʤʠ 

ʟʤʘʛʘʣʴʥʠʤʠ ʜʠʩʪʘʥʮʽʷʤʠ, ʥʦ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʟʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʝʨʚʠʥʽ 

ʥʝʡʨʦʛʝʥʥʽ ʩʪʠʤʫʣʠ ʨʝʘʢʮʽʾ ʟʤʽʥʷʶʪʴʩʷ ʚʧʣʠʚʘʤʠ çʛʦʩʪʨʦʾè ʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, ʣʘʢʪʘʪ-ʘʮʠʜʦʟʦʤ [36, 48, 123, 140]. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʫ ʚʝʩʣʫʚʘʥʥʽ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ  ʟʤʽʥʶʻʪʴʩʷ. ʅʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʩʪʠʤʫʣʽʚ ʧʨʠʨʦʜʥʴʦ ʚʠʤʘʛʘʻ 

ʧʝʚʥʠʭ çʚʽʜʧʦʚʽʜʝʡè ʨʝʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʈʝʟʠʩʪʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʨʝʘʢʮʽʾ 

ʂʈʉ  ʥʘ ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʟʤʫ. ɿʛʽʜʥʦ ʜʫʤʢʠ ɺ. ʄʽʱʝʥʢʦ, ʆ. ʃʠʩʝʥʢʦ, ɺ. 

ɺʠʥʦʛʨʘʜʦʚʘ, 2007 [29] ʨʝʘʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʮʽʣʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʋ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟ ʚʝʩʣʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʜʘʥʽ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ 

ʧʨʽʦʨʠʪʝʪʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 200 ʤ, 500 ʤ ʽ 1000 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ ʘ ʙʘʡʜʘʨʢʘʭ ʽ 

ʢʘʥʦʝ, 2000 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ ʘʢʘʜʝʤʽʯʥʦʤʫ [65, 150]. ɿʘ ʜʫʤʢʦʶ ʥʠʟʢʠ ʝʢʩʧʝʨʪʽʚ, 

ʩʘʤʝ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʦʨʤʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʤʽʩʪ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʽ     

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʘʥʘʣʽʟʫ ʻ ʩʫʤʽʩʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʯʫʪʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʘʢʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʘʢʦʞ ʦʢʨʝʩʣʠʣʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝ 
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ʜʦʟʚʦʣʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʮʽʣʽʩʥʫ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʩʧʦʨʪʽ. 

1.2.2 ʂʦʤʧʦʥʝʥʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ  

ɸʝʨʦʙʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʇʦʪʝʥʮʽʘʣʴʥʘ ʘʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʘʝʨʦʙʥʠʡ ʨʝʟʝʨʚ). ɺ ʩʠʩʪʝʤʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʘʝʨʦʙʥʫ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʧʨʦʚʽʜʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʜʽʚ ʚʠʪʨʠʚʘʣʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

[60].  

ɸʝʨʦʙʥʫ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʦ ʥʘ ʨʽʚʥʽ ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʦʛʦ ʧʝʨʝʭʦʜʫ 

(AT) [52], ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (VO2 max) [18], ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

ʧʨʦʪʷʛʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (Critical power, 

CP) [13, 64];  ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʠʭ ʨʝʞʠʤʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ [66, 144].  

ʈʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʨʷʤʦʚʘʥʦʩʪʽ  ʷʢ ʘʝʨʦʙʥʦʾ [148], 

ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʦʾ ʧʽʜʛʦʪʦʚʢʠ [152], ʟʤʽʰʘʥʦʾ ʘʥʘʝʨʦʙʥʦ ï ʘʝʨʦʙʥʦʾ ʟʦʥʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ [112]. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʠ ʧʨʠʜʽʣʝʥʦ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʥʘ 

ʨʽʚʥʽ ɸʊ, ʢʦʣʠ ʤʦʚʘ ʡʰʣʘ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʂʈʉ ʜʦ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 

ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʢʽʥʝʪʠʢʠ ʣʘʢʪʘʪʫ (ʬʫʥʢʮʽʾ çʦʯʠʱʝʥʥʷè ʨʦʙʦʯʠʭ ʤ'ʷʟʽʚ) [156]; ʥʘ 

ʨʽʚʥʽ VO2 max ï ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʛʽʧʦʢʩʽʾ [93], ʉʈ ï ʟʙʝʨʝʞʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʧʨʦʛʨʝʩʫʶʯʦʾ ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʟʥʘʯʥʦʛʦ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ (ʬʫʥʢʮʽʾ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʚ ʷʢʦʩʪʽ ʤʝʭʘʥʽʟʤʫ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ) [64]. 

ɸʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʢʦʤʧʦʥʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ). ɺ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʜʦʩʷʛʥʝʥʥʷ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʩʧʦʨʪ ̔ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʧʨʦʚʽʜʥʦʛʦ ʯʠʥʥʠʢʘ 

ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 

500 ʤ, 1000 ʤ (ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ), 2000 ʤ (ʚʝʩʣʫʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʝ) 

[65, 86].  
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ɿʙʽʣʴʰʝʥʥʷ ʤʝʞʽ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʫʤʦʚʠ 

ʜʦʩʷʛʥʝʥʥʷ ʧʽʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ. ɿʙ̔ʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʛʽʧʦʢʩʠʯʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʡ, ʘ ʩʘʤʝ 

ʧʦʩʣʽʜʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʡʦʛʦ çʛʦʩʪʨʦèʾ ʽ çʤʘʢʩʠʤʘʣʴʥʦ ʾ ʛʽʧʦʢʩʠʯʥʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [48, 90]. 

ʈʦʟʚʠʪʦʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO2 max) ʚ ʫʤʦʚʘʭ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ. 

ʂʦʤʙʽʥʦʚʘʥʽ ʚʠʣʠʚʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ ʽ ʧʨʦʛʨʝʩʫʶʯʦʾ ʛʽʧʝʨʢʘʧʥʽʾ 

ʧʨʠʪʘʤʘʥʥʽ ʩʝʨʝʜʠʥʽ ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ 1000 ʤ (ʙʘʡʜʘʨʢʘ ʽ ʢʘʥʦʝ) ʽ 2000 ʤ 

ʚʝʩʣʫʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʝ [64, 88, 99]. 

ʈʝʘʣʽʟʘʮʽʷ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ. ʇʦʩʣʽʜʦʚʥʘ ʢʦʤʙʽʥʘʮʽʷ 

ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ: ʥʝʡʨʦʛʝʥʥʦʛʦ, ʛʽʧʦʢʩʠʯʥʦʛʦ ʽ ʘʮʠʜʝʤʽʯʥʦʛʦ ʬʦʨʤʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʜʠʩʪʘʥʮʽʾ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ [56, 100].  ʋʤʦʚʦʶ ʨʝʞʠʤʽʚ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʂʈʉ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ [94]. ɿʘ ʜʘʥʠʤʠ ɸ. ɼʷʯʝʥʢʦ, 2024 [13], ʄ. 

ʌʽʣʽʧʧʦʚʘ, ʆ. ɼʷʯʝʥʢʦ 2024 [40] ʦʟʥʘʢʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʏʉʉ (ʧʨʠ ʤʦʞʣʠʚʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʜʦ 10,0%), 

ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʤʘʢʩʠʤʽʟʘʮʽʾ ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ (ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʝʨ ʚʝʥʪʠʣʷʮʽʾ).  

ʂʽʥʝʪʠʢʘ ʨʝʘʢʮʽʡ ʂʈʉ ʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʈʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ 

ʢʽʥʝʪʠʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʢʽʥʝʪʠʢʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʫʤʦʚ 

ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʛʝʥʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʡ [27]. ʁʦʛʦ ʦʟʥʘʢʦʶ ʻ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʨʝʘʢʮʽʾ ʂʈʉ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʘʝʨʦʙʥʦʛʦ (ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ) ʧʦʨʦʛʫ ʯʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʟʤʽʥʠ (ʧʨʠʩʢʦʨʝʥʥʷ, ʜʦ 5 

ʩʝʢʫʥʜ) ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʤʧʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥ ̫[67]. 
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ʈʦʟʚʠʪʦʢ ʰʚʠʜʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ (ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ) ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.  ʈʦʟʚʠʪʦʢ ʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʠʜʢʦ ʚʧʨʘʮʴʦʚʫʚʘʪʠ 

ʬʫʥʢʮʽʾ ʽ ʜʦʩʷʛʘʪʠ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʦʟʚʠʪʦʢ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʽʥʝʪʠʢʠ ʂʈʉ ʽ 

ʘʝʨʦʙʥʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʛʝʥʥʦʛʦ ʽ 

ʛʽʧʦʢʩʠʯʥʦʛʦ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʚhʠʜʢʽʡ 

ʢʽʥʝʪʠʮʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ɸ. ɼʷʯʝʥʢʦ et al, 2021 [66] 

ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʂʈʉ ʽ ʾʾ ʚʧʣʠʚʠ ʥʘ ʘʜʘʧʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʧʝʨʽʦʜ ʚʠʩʦʢʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʦʨʝʣʶʻ ʟʽ ʰʚʠʜʢʽʩʪʶ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʙʽʣʴʰʫʻ ʜʦʣʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʂʽʥʝʪʠʢʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʧʦʩʠʣʝʥʥʽ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ), ʚ ʷʢʦʩʪʽ ʨʝʘʢʮʽʾ 

ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. ɺ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʨʝʞʠʤʠ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʦʛʦ 

ʧʝʨʝʭʦʜʫ (AT 1 ï AT2), VO2 max, CP. ʇʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʙʦʨʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʠʚʘʣʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʨʦʛʫ ʨʝʘʢʮʽʾ ʂʈʉ [28]. 

ʉʪʽʡʢʽʩʪʴ ʨʝʘʢʮʽʡ. ʉʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʣʽʥʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʪʦʤʠ (ʙʘʟʦʚʠʡ 

ʨʽʚʝʥʴ). ɺʠʙʽʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʚʥʽ ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʦʛʦ ʧʝʨʝʭʦʜʫ, ʪʨʠʚʘʣʽʩʪʶ 

ʚʽʜ 12 ʜʦ 20 ʭʚʠʣʠʥ ʟʘ ʫʤʦʚ ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʅR ʽ ʣʽʥʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʚʝʥʪʠʣʷʮʽʾ. ʇʦʩʪʫʧʦʚʘ ʨʝʘʣʽʟʘʮʽʷ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ ʬʦʨʤʫʻ ʫʤʦʚʠ 

ʘʮʠʜʦʪʠʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʪʽʡʢʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʯʫʪʣʠʚʦʩʪʽ ʂʈʉ [156]. 

ʉʪʽʡʢʽʩʪʴ ʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʧʦʩʪʫʧʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʚʪʦʤʠ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʝʛʝʥʝʚʦʾ 

ʚʝʥʪʠʣʷʮʽʾ. ʉʪʠʤʫʣʠ ʨʝʘʢʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʫʪʣʠʚʦʩʪʽ ʂʈʉ ʜʦ ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʣʘʢʪʘʪ-

ʘʮʠʜʦʟʫ ʥʘ ʨʽʚʥʽ VO2 max [99, 161]. 
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ʉʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ɺʠʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʉʈ. ʈʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʤʘʢʩʠʤʽʟʘʮʽʾ 

ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ) ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

VCO2 max ʽ ʟʙʝʨʝʞʝʥʥʷ ʨʽʚʥʷ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ [39, 137]. 

ɸʥʘʝʨʦʙʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʈʦʟʚʠʪʦʢ ʘʥʘʝʨʦʙʥʦʾ ʘʣʘʢʪʘʪʥʦʾ ʽ ʣʘʢʪʘʪʥʦʾ (ʛʣʽʢʦʣʽʪʠʯʥʦʾ) 

ʧʦʪʫʞʥʦʩʪʽ. ʈʦʟʚʠʪʦʢ ʘʥʘʝʨʦʙʥʦʾ ʘʣʘʢʪʘʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʨʽʾ 

ʤʦʙʽʣʽʟʘʮʽʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʧʫʩʢʦʚʽ ʤʝʭʘʥʽʟʤʠ ʤôʷʟʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ [114, 

161]) ʤʦʙʽʣʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ɸʊʌ ï ʂʨʌ [30, 99]. ɭ ʜʘʥʽ, ʷʢʽ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʯʘʪʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʨʝʘʢʮʽʾ ʽ ʚʠʢʣʠʢʘʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʷʚʫ ʰʚʠʜʢʽʩʥʦ-

ʩʠʣʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʘ ʩʘʤʝ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʨʪʦʚʦʛʦ 

ʨʦʟʛʦʥʫ ʯʦʚʥʘ (ʜʽʾ ʚ ʧʝʨʰʽ 10-12 ʩʝʢʫʥʜ ʧʽʩʣʷ ʩʪʘʨʪʦʚʦʛʦ ʩʠʛʥʘʣʫ) [138, 153]. 

ʇʽʢ ʘʥʘʝʨʦʙʥʦʾ ʣʘʢʪʘʪʥʦʾ (ʛʣʽʢʦʣʽʪʠʯʥʦʾ) ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ 25 - 30 

ʩʝʢʫʥʜʫ ʨʦʙʦʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʧʦʪʫʞʥʦʩʪʽ). ʂʦʤʧʣʝʢʩʥʽ ʧʨʦʷʚʠ 

ʥʝʡʨʦʛʝʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʾ (ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ɸʊʌ ï ʂʨʌ 

ʽ ʤʦʙʽʣʽʟʘʮʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ) ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʪʘʥʦʤ çʛʦʩʪʨʦʾè ʛʽʧʦʢʩʽʾ 

ʽ ʚʠʥʠʢʥʝʥʥʷʤ ʧʝʨʚʠʥʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. ɿʘ ʜʘʥʠʤʠ 

ɺ. ʄʽʱʝʥʢʦ, 1990 [30], ʟʙʽʣʴʰʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʫʟʘʛʘʣʴʥʝʥʽ 

ʧʨʦʷʚʠ ʤʝʪʘʙʦʣʽʟʤʫ (VE / VECO2) ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʙʽʣʽʟʘʮʽʡʥʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʇʦʪʝʥʮʽʡʥʘ ʘʥʘʝʨʦʙʥʘ ʻʤʥʽʩʪʴ. ɿʘ ʜʘʥʠʤʠ ɸ. ɼʷʯʝʥʢʦ, ʖ. ʐʢʨʝʙʪʽʡ, ɭ 

ʏʝʥʴʮʽʥ 1996 [19] ʧʨʦʷʚʠ ʧʦʪʝʥʮʽʡʥʦʾ ʘʥʘʝʨʦʙʥʦʾ ʻʤʥʦʩʪʽ ʚʠʟʥʘʯʝʥʽ ʧʨʦʪʷʛʦʤ 90 

ʩʝʢʫʥʜʥʦʛʦ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʘʥʘʝʨʦʙʥʦʛʦ ʪʝʩʪʫ. ɺʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʦʚôʷʟʘʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʠʤʫʣʶʶʯʠʭ ʚʧʣʠʚʽʚ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ ʽ ʧʨʦʛʨʝʩʫʶʯʦʾ ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢ ʤʦʙʽʣʽʟʘʮʽʾ 

ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʻ 

ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʩʢʣʘʜʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 
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ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ (ʙʘʡʜʘʨʢʘ ʽ ʢʘʥʦʝ) ʽ 2000 ʤ (ʚʝʩʣʫʚʘʥʥʷ 

ʘʢʘʜʝʤʽʯʥʝ). 

ɸʥʘʝʨʦʙʥʘ ʛʣʽʢʦʣʽʪʠʯʥʘ ʻʤʥʽʩʪʴ ʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ 

çʧʝʨʝʥʦʩʠʤʦʩʪʽè ʟʥʘʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ. ʉʪʫʧʽʥʴ ʤʦʙʽʣʽʟʘʮʽʾ 

ʘʥʘʝʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦʩʷʛʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ. ɺ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ La VO2 max 

ʦʙˇʨʫʥʪʦʚʘʥʽ T. Bompa & C. Buzzichelli, 2018 [51].  ɺ ʨʦʙʦʪʘʭ ɸ. ɼʷʯʝʥʢʦ [16] 

ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ La VO2 max ʽ VO2 maʭ ʻ ʧʨʦʚʽʜʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ 

ʧʝʨʝʜʫʤʦʚ ʧʨʦʷʚʽʚ ʚʠʜʽʚ ʚʠʪʨʠʚʘʣʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʉʧʝʮʽʘʣʴʥʘ ʘʥʘʝʨʦʙʥʘ ʣʘʢʪʘʪʥʘ (ʛʣʽʢʦʣʽʪʠʯʥʘ) ʻʤʥʽʩʪʴ. ɿʘ ʜʘʥʠʤʠ 

Kong Xianglin et al, 2020 [99, 100]; Pengcheng Guo et al, 2021 [86, 87], F. Micke, S. 

M¿hlenhoff et al, 2025 [113] ʧʦʢʘʟʥʠʢʠ La CP ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʤʦʙʽʣʽʟʘʮʽʾ 

ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʝʨʦʙʥʠʭ ʨʝʟʝʨʚʽʚ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʟʤʘʛʘʣʴʥʦʾ 

ʜʠʩʪʘʥʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ, ʘ ʩʘʤʝ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʢʣʶʯʥʦʾ ʯʘʩʪʠʥʠ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʘʝʨʦʙʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ, ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʜʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʽ 

ʨʝʘʢʮʽʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʨʦʙʦʪʠ, ʽ, ʚʣʘʩʥʝ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʧʝʮʽʘʣʴʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʅʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʪʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʥʘʯʥʦ ʨʦʟʰʠʨʷʻ ʧʦʪʝʥʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ɺʦʜʥʦʯʘʩ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʦʪʨʝʙʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʨʫʢʪʫʨ 

ʚʟʘʻʤʦʧʦʻʜʥʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʅʘ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘʛʦʣʦʰʫʶʪʴ 

ʧʨʦʚʽʜʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚ ʚʝʩʣʫʚʘʥʥʽ. 
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ɸʚʪʦʨʠ ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ 

ʤʝʪʦʜʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʽʥʪʝʛʨʫʶʯʠ ʯʠʥʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʽ ʢʨʘʡ ʥʝʜʦʩʪʘʪʥʴʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

 

1.3 ʌʘʢʪʦʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

1.3.1 ʉʫʯʘʩʥ ̔ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʧʦʨʪʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʧʨʷʤʘʭ. ʇʝʨʰʠʡ 

ʥʘʧʨʷʤ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʢʦʣʠ ʚ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ  ʟʘʩʦʙʠ, ʘ ʩʘʤʝ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʨʠʩʪʨʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʨʠʣʘʜʠ ʷʢʽ , ʤʘʶʪʴ 

ʩʧʨʷʤʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ [5, 119, 134, 135]. ʎʝʡ 

ʨʦʟʜʽʣ ʩʧʦʨʪʠʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʩʠʩʪʝʤʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʝʨʽʦʜʠʟʘʮʽʶ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʥʘʧʨʫʞʝʥʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ 

ʪʘ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʧʨʘʮʷʭ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʟʤʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʟʤʘʛʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ, ʚʠʤʘʛʘʻ ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʟʘʢʦʥʽʚ ʘʜʘʧʪʘʮʽʾ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʨʘʮʽʦʥʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʩʧʦʨʪʫ ʧʦʪʨʝʙʫʶʪʴ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʟʘʢʦʥʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 
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ʧʽʜʪʨʠʤʢʠ ʚʩʽʭ ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ï ʬʽʟʠʯʥʦʾ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ, 

ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʘʢʪʠʯʥʦʾ. ʎʝ ʥʘʜʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʠʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʧʨʫʞʝʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʙʽʣʴʰ ʧʦʚʥʦ ʨʦʟʢʨʠʚʘʶʪʴ ʤʝʭʘʥʽʟʤʠ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʨʠʩʚʷʯʝʥʽ ʢʣʘʩʠʯʥʽ ʽ ʩʫʯʘʩʥʽ ʨʦʙʦʪʠ ʧʨʦʚʽʜʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʋʢʨʘʾʥʠ ʽ ʩʚʽʪʫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʘʢʮʝʥʪʠ ʚ ʘʥʘʣʽʟʽ ʟʨʦʙʣʝʥʽ ʥʘ ʜʘʥʠʭ, ʷʢʽ ʤʘʶʪʴ ʧʨʷʤʝ 

ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ , ʘʣʝ ʟʥʘʯʫʱʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʨʦʙʣʝʤʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤôʷʟʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɺ ʨʦʙʦʪʘʭ Diachenko A, Pengcheng G, Rusanova O,  et al 2021 ï 2024 

[67, 68, 86, 87, 99, 100]; M. V. Garnacho-Casta¶o, Albesa-Albiol L, Serra-Pay§ N et 

al, 2019, [78]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʫ 

ʚʝʩʣʫʚʘʥʥʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʠʩʪʘʥʮʽʾ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʚʽʢʦʚʽ, ʩʪʘʪʝʚʽ, ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [8, 77]. ʂʨʽʤ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʪ̔ʝʨʘʪʫʨʽ ʥʘʜʘʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʘʥʠʭ, ʷʢʽ  ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʽʥʝʪʠʢʘ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʢʠʩʥʝʚʠʡ ʜʝʬʽʮʠʪ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʣʘʢʪʘʪʫ ʻ ʢʣʶʯʦʚʠʤʠ 

ʚʠʤʦʛʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ [45, 57, 71]. 

ɺʦʜʥʦʯʘʩ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ VO max ʥʝ ʟʘʚʞʜʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʩʧʨʠʥʪʝʨʩʴʢʠʭ ʜʠʩʮʠʧʣʽʥʘʭ, ʜʝ ʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʻ ʤôʷʟʦʚʘ ʦʢʩʠʛʝʥʘʮʽʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʘʝʨʦʙʥʠʭ 

ʧʨʦʮʝʩʽʚ [91, 103, 111].  

ɿʥʘʯʥʠʡ ʤʘʩʠʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʩʧʝʮʠʬʽʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ, ʱʦ ʥʘ 

ʧʦʯʘʪʢʦʚʽʡ ʬʘʟʽ ʜʦʤʽʥʫʶʪʴ ʘʥʘʝʨʦʙʥʽ ʪʘ ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʥʘ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʜʠʩʪʘʥʮʽʾ ʟʨʦʩʪʘʻ ʨʦʣʴ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 



 46 

ʝʢʦʥʦʤʽʟʘʮʽʾ ʬʫʥʢʮʽʡ, ʟʥʘʡʰʣʠ ʧʨʦʜʦʚʞʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʷʭ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ  ʚ ʨʘʤʢʘʭ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʝʢʽʧʘʞʫ [43].  

ʆʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʜʠʩʪʘʥʮʽʡʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ (200, 500, 

1000 ʤ). ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʧʨʠʥʪʝʨʩʴʢʽ ʜʠʩʪʘʥʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ ʪʘ 

ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ VO , ʪʦʜʽ ʷʢ ʩʝʨʝʜʥʽ ʪʘ ʜʦʚʛʽ ʜʠʩʪʘʥʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ 

[106 ï 108, 127]. 

ʋ ʧʨʘʮʷʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʢʦʥʪʨʦʣʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʚʝʜʝʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ 

ʝʨʛʦʤʝʪʨʠʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺ ʨʦʙʦʪʘʭ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ ʽ, ʱʦ ʛʦʣʦʚʥʝ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [3, 142]. 

ʈʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [8, 13]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʽʜʢʨʝʩʣʝʥʘ ʟʥʘʯʫʱʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʫ 

ʧʨʦʮʝʩʽ ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [29]. ʎʝ ʟʥʘʡʰʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ 

ʢʦʥʪʨʦʣʽ, ʦʮʽʥʮʽ ʽ ʪʨʘʢʪʫʚʘʥʥʽ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʪʘ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ. ɼʽʘʛʥʦʩʪʠʢʘ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʚʘʨʽʘʪʠʚʥʠʭ ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʥʘʜʘʣʦ ʥʦʚʦʛʦ ʽʤʧʫʣʴʩʫ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ. ɿʘ ʜʫʤʢʦʶ 

ʘʚʪʦʨʽʚ ʮʝ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʨʝʟʝʨʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ [37, 118]. ɺʩʝ ʮʝ ʩʧʦʥʫʢʘʣʦ ʜʦ ʨʦʟʨʦʙʢʠ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʂʈʉ ʪʘ 
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ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʩʪʠʤʫʣʷʮʽʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʯʘʩ ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [82, 151]. 

ɺʦʜʥʦʯʘʩ ʜʦʩʣʽʜʥʠʢʠ ʢʦʥʩʪʘʪʫʶʪʴ ʧʨʦʙʣʝʤʫ ʟʤʽʩʪʫ ʢʦʥʪʨʦʣʶ, ʩʧʦʩʦʙʽʚ 

ʦʮʽʥʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ 

ʧʝʨʝʭʽʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʢʦʣʠ ʨʦʟʚʠʪʦʢ ʪʘ ʢʦʤʧʝʥʩʘʮʽʷ ʛʽʧʦʢʩʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʘʥʘʝʨʦʙʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ (ʣʘʢʪʘʪ-ʘʮʠʜʦʟʦʤ). ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʘ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʂʈʉ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʂʈʉ ʩʧʦʨʪʩʤʝʥʽʚ. ɺʩʝ ʟʫʤʦʚʠʣʦ ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʧʦʰʫʢʫ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

   ɹʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʚʝʣʠ 

ʜʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʯʠʥʥʠʢʽʚ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ [144]. ɺʦʥʠ ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʱʦ ʨʦʟʛʣʷʜʘʶʪʴ ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʚ 

ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʢʝʨʦʚʘʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

1.3.2 ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ  

ʉʫʯʘʩʥʽ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʨʝʘʣʽʟʘʮʽʾ ʜʚʦʭ 

ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ. ʄʦʚʘ ʡʜʝ ʧʨʦ 

ʩʫʚʦʨʝ ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ ʚʠʤʦʛ ʜʦ ʩʪʨʫʢʪʫʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 

ʩʘʤʝ ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʧʨʦʚʽʜʥʠʭ ʯʠʥʥʠʢʽʚ ï  çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè, çʥʘʚʘʥʪʘʞʝʥʥʷ ï 
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ʚʽʜʥʦʚʣʝʥʥʷè, çʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫè.  

ʇʝʨʰʠʡ ʯʠʥʥʠʢ çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʜʦʩʷʛʥʝʥʥ ʁ ʤʝʞʽ ʨʝʘʢʮʽʾ ʚ ʫʤʦʚʘʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʨʫʢʪʫʨʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ 

ʥʘʚʝʜʝʥʽ ʚ ʜʞʝʨʝʣʘʭ ʩʧʝʮʽʘʣʴʥʦʾ ʢʣʘʩʠʯʥʦʾ ʽ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [26, 165].  

ɼʨʫʛʠʡ ʯʠʥʥʠʢ ʬʦʨʤʫʻ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʪʦʤʠ ʽ ʚʽʜʥʦʚʣʝʥʥʷ. ʎʝʡ ʧʝʨʚʠʥʠ ʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʧʦʨʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ 

ʧʨʦʚʽʜʥʦʛʦ ʩʪʠʤʫʣʫ ʜʦʩʷʛʥʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ, ʝʬʝʢʪʽʚ. ʎʴʦʤʫ ʯʠʥʥʠʢʫ 

ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʽ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

[41]. ʉʫʯʘʩʥʽ ʪʨʝʥʜʠ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʠʭ ʩʪʨʫʢʪʫʨ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʤʘʶʪʴ ʫʤʦʚʥʫ ʥʘʟʚʫ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè. 

ɿʘ ʜʫʤʢʦʶ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʝʦʨʽʾ ʽ ʙʽʦʣʦʛʽʾ ʩʧʦʨʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʧʨʠʥʮʠʧʫ ʚʠʤʘʛʘʻ ʜʦʩʷʛʥʝʥʥʷ çʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫèï ʘʜʘʧʪʘʮʽʡʥʦʛʦ, ʘ ʩʘʤʝ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ [32]. 

ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢ ʧʨʦʚʽʜʥʦʛʦ ʯʠʥʥʠʢʘ ʩʪʠʤʫʣʷʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʘʧʨʫʞʝʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʎʶ ʩʠʩʪʝʤʫ 

ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʯʠʥʥʠʢʘ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ 

ʩʧʦʨʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʚʝʩʣʫʚʘʥʥʽ. ʉʠʩʪʝʤʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʩʧʨʠʷʣʠ ʟʥʘʪʪʶ 

ʥʘʜʣʠʰʢʦʚʦʾ ʚʪʦʤʠ ʚ ʩʝʨʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ [9], ʩʪʠʤʫʣʷʮʽʾ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ 

ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʢʫʤʫʣʷʮʽʾ ʚʪʦʤʠ ʤʽʢʨʦ ʽ 

ʤʝʟʦʮʠʢʣʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʝʬʝʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʩʠʩʪʝʤʥʠʭ 

ʯʠʥʥʠʢʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ïʩʧʝʮʽʘʣʴʥʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʮʠʢʣʽʚ ʧʽʜʛʦʪʦʚʢʠ [32]. 

ʊʨʝʪʽʡ ʯʠʥʥʠʢ ʫʤʦʚʥʦ ʚʠʟʥʘʯʝʥʠʡ ʷʢ çʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫè ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ï 
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ʯʦʪʠʨʴʦʭ ʜʝʩʷʪʠʣʽʪʴ. ɺʽʜ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʧʨʦ ʩʪʨʫʢʪʫʨʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ 

ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [46, 47]. 

ɺ ʙʘʛʘʪʴʦʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʚʝʩʣʫʚʘʥʥʽ ʽʥʪʝʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʩʪʘʥʮʽʾ ï ʩʪʘʨʪʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʝʨʝʜʥʴʦʾ ʽ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʜʠʩʪʘʥʮʽʾ, ʬʽʥʽʰʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ [61]. 

ɺ ʩʫʯʘʩʥʽʡ ʪʝʦʨʽʾ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʩʧʦʨʪʫ ʚʦʥʠ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʟʤʽʩʪʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʡ. ʎʝ ʥʘʜʘʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʙʽʣʴʰʠʪʠ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɹʘʛʘʪʦ ʨʦʙʽʪ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʧʨʠʩʚʷʯʝʥʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʽ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʚʝʩʣʫʚʘʣʴʥʠʢʘʤ [14 ï 19, 33]. ɿʦʢʨʝʤʘ ʦʢʨʝʩʣʝʥʽ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʣ̫ʴʥʦʩʪʽ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ, ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʽ 

ʽʥʪʝʛʨʘʣʴʥʽ ʚʧʣʠʚʠ ʥʘ ʩʧʝʮʽʘʣʴʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [37, 49]. 

ɺʦʜʥʦʯʘʩ ʨʦʟʛʣʷʜ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʝʚʥʠʭ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʚʠʪʨʠʚʘʣʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʷʚʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚ ʩʧʦʨʪʽ [62, 65] ʽ ʚ ʚʝʩʣʫʚʘʥʥʽ ʜʦʟʚʦʣʠʣʠ ʧʦ ʥʦʚʦʤʫ 

ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʚʠʜʽʚ ʚʠʪʨʠʚʘʣʦʩʪʽ ʽ ʚʟʘʛʘʣʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʚʠʪʨʠʚʘʣʦʩʪʽ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʚʪʦʤʠ ʚ ʷʢʦʩʪʽ ʤʽʨʠ ʚʧʣʠʚʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʽ ʩʪʠʤʫʣʫ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʈʦʟʫʤʽʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʚʪʦʤʠ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʘʻ ʜʠʩʢʫʩʽʡʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʫʷʚʣʝʥʥʽ ʧʨʦ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʚ ʷʢʦʩʪʽ ʢʣʶʯʦʚʦʾ ʧʦʟʠʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ [116]. ɼʦʩʷʛʥʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʪʽʡʢʦʩʪʽ, ʾʾ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʚʪʦʤʠ 

ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʢʦʤʧʝʥʩʘʮʽʾ [124]. ʇʨʠ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨʠ ʩʪʽʡʢʦʩʪʽ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʪʨʠʤʘʥʥʷ ʧʽʢʦʚʠʭ ʨʽʚʥʝʡ ʨʝʘʢʮʽʾ ʂʈʉ 

(ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ), ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ [117]. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʪʦʤʘ, ʷʢ ʤʝʭʘʥʽʟʤ ʩʪʠʤʫʣʷʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʚ 

ʢʽʥʮʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ 

ʬʘʢʪʦʨʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ 

ʚʟʘ̒ʤʦʟʚôʷʟʢʫ ʟ ʬʘʢʪʦʨʘʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ 

ʻ ʧʨʦʚʽʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚ ʷʢʦʩʪʽ ʟʤʽʩʪʦʚʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʭ 

ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʎʽ ʬʘʢʪʦʨʠ  ̒  ʟʤʽʩʪʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʧʝʨʽʦʜʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦ ʾʧʽʜʛʦʪʦʚʢʠ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʜʴ ʷʢʽ ʢʨʝʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, 

ʪʘʢʪʠʯʥʦʾ, ʚʣʘʩʥʝ ʚʩʽʭ ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʢʠ [89]. 

1.3.3 ʈʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʬʘʢʪʦʨʠ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʋ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʩʧʦʨʪʽ ʚ ʦʣʽʤʧʽʡʩʴʢʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʚʝʩʣʫʚʘʥʥʷ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ, ʡ ʪʘʢʦʞ ʫ ʚʝʩʣʫʚʘʥʥʽ ʘʢʘʜʝʤʽʯʥʦʤʫ ʪʨʠʚʘʣʽʩʪʴ ʟʤʘʛʘʣʴʥʦʾ 

ʜʠʩʪʘʥʮʽʾ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 30,0 ï 40,0 ʩʝʢʫʥʜ (ʜʠʩʪʘʥʮʽʷ 200 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʜʦ 5,0 ï 6,0 ʭʚʠʣʠʥ ʜʠʩʪʘʥʮʽʷ 2000 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ 

ʘʢʘʜʝʤʽʯʥʦʤʫ) [169, 170]. ʄʦʚʘ ʡʜʝ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ï ʩʧʨʠʥʪʝʨʽʚ ʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʟʤʘʛʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʷʚʘʤʠ ʚʠʜʽʚ ʚʠʪʨʠʚʘʣʦʩʪʽ. ɺ ʩʧʝʮʽʘʣʴʥʽʡ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʙʘʛʘʪʦ ʜʞʝʨʝʣ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʩʧʝʮʠʬʽʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʧʝʚʥʽʡ ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ. ʇʨʦʚʽʜʥʠʤ 

ʚʠʩʥʦʚʢʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʨʽʟʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʧʨʠ ʪʦʤʫ, ʱʦ ʤʦʚʘ ʡʜʝ ʥʝ ʪʽʣʴʢʠ ʩʧʝʮʠʬʽʯʥʽ 
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ʧʨʦʷʚʠ ʧʦʪʫʞʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ ʽ ʣʘʢʪʘʪʥʦʛʦ, ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʡ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʂʈʉ ʽ ʾʾ ʧʨʦʚʽʜʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʟʤʽʥʥʠʭ 

ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ. ʇʨʠ ʪʦʤʫ ʱʦ, 

ʩʪʨʫʢʪʫʨʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʻ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ. 

ʅʘʷʚʥʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʽ ʚʦʜʥʦʯʘʩ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʠʢʪʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʜʝ ʦʜʥʽʻʶ ʧʨʦʚʽʜʥʦʶ ʫʤʦʚʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʧʽʜ 

ʚʧʣʠʚʦʤ ʩʧʝʮʽʘʣʴʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ. 

ʆʜʥʠʤ ʽʟ ʩʫʪʦ ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʻ ʤʦʜʫʣʷʮʽʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʽ ʨʦʟʨʦʙʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ (ʽʥʰʠʭ ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʢʠ), ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʩʪʨʫʢʪʫʨʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʛʦʨʥʫʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ʊʘʢ ʚ ʤʦʥʦʛʨʘʬʽʾ ɺ. ʄʽʱʝʥʢʦ, 1990 [30] ʚʠʟʥʘʯʝʥʽ ʯʽʪʢʽ ʛʨʘʥʠʯʥʽ ʨʽʚʥʽ  

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʘʥʘʝʨʦʙʥʦʾ ʘʣʘʢʪʘʪʥʦʾ ʽ ʣʘʢʪʘʪʥʦʾ 

(ʛʣʽʢʦʣʽʪʠʯʥʦʾ) ʧʦʪʫʞʥʦʩʪʽ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʚʽʜʨʽʟʢʠ ʨʦʙʦʪʠ ʪʨʠʚʘʣʽʩʪʶ 10,0 ï 12,0 

ʩʝʢʫʥʜ ʽ 60,0 ï 70,0 ʩʝʢʫʥʜ. ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

(ʧʦʪʫʞʥʽʩʪʶ) ʽ ʟʥʘʯʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʻ ʨʦʟʢʨʠʪʪʷ ʾʭ ʩʪʨʫʢʪʫʨʠ. ʊʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʣʘʢʪʘʪʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ 

ʧʦʪʫʞʥʦʩʪʽ ʘʬʝʨʝʥʪʥʦʛʦ ï ʝʬʝʨʝʥʪʥʦʛʦ ʩʠʛʥʘʣʫ, ʘ ʩʘʤʝ ʥʝʡʨʦʛʝʥʥʦʛʦ ʩʪʠʤʫʣʫ 

ʤôʷʟʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʽ ʥʘ  ʧʝʨʰʽ ʧʦʪʫʞʥʽ ʨʫʭʠ; ʤʦʙʽʣʽʟʘʮʽʾ ʥʘʷʚʥʠʭ 

ʤôʷʟʦʚʠʭ ʨʝʟʝʨʚʽʚ ɸʊʌ, ʚʠʭʦʜʫ ʥʘ ʨʦʙʦʯʫ ʧʦʪʫʞʥʽʩʪʴ çʤʝʭʘʥʽʟʤʫè ɸʊʌ ï ʂʨʌ. 

ʉʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʽ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ 

(ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ) ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʣʽʜʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ (ʟʘ 
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ʧʨʠʥʮʠʧʦʤ çʜʦʤʽʥʦè) ʤʝʭʘʥʽʟʤʽʚ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʣʽʢʦʣʽʪʠʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʨʦʟʛʦʨʪʘʥʥʶ ʬʫʥʢʮʽʡ ʂʈʉ ʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. 

ɺ ʨʦʙʦʪʘʭ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ A. Diachenko, P. Guo, O. 

Rusanova 2020 ï 2025 [33, 67, 68, 86, 87] ʨʦʟʢʨʠʪʦ ʩʪʨʫʢʪʫʨʫ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʨʦʚʽʜʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʧʨʦʪʷʛʦʤ ʜʦʣʘʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʘʛʘʣʴʥʦʾ 

ʜʠʩʪʘʥʮʽʾ. ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ɸ. ɼʷʯʝʥʢʦ, ʐʘʦ ʉʽʥʴ, 2024 [18], ʩʚʽʜʯʘʪʴ, ʱʦ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚʞʝ ʥʘ 

ʧʦʯʘʪʢʫ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʾ ʨʦʙʦʪʠ ʜʦʤʽʥʫʶʪʴ ʷʢ ʧʝʨʝʚʘʞʥʦ ʘʥʘʝʨʦʙʥʽ, ʪʘʢ ʽ 

ʢʦʤʧʣʝʢʩʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʜʝ ʜʦʣʷ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ 

ʟʥʘʯʥʫ ʯʘʩʪʢʫ. ɼʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ. ʑʦ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʝʨʽʾ ʘʥʘʝʨʦʙʥʠʭ ʪʝʩʪʽʚ ʪʨʠʚʘʣʽʩʪʶ 10 ʽ 30 ʩʝʢʫʥʜ ʧʨʦʪʷʛʦʤ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʜʨʫʛʦʛʦ ʪʝʩʪʫ, ʫ ʦʢʨʝʤʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʨʽʚʥʷ VO2 Ó 3,0 

ʣÅʭʚ-1.  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʧʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʚʟʘʛʘʣʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ. ʆʩʪʘʥʥʽʡ ʯʠʥʥʠʢ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʦʤʦʞʥʽʩʪʶ ʜʦʩʷʛʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ VO2 max ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʚ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ (CP). ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ (EqO2 ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ) ʽ ʦʮʽʥʮʽ ʨʝʘʢʮʽʾ 

ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ (EqCO2 CP). 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ, ʦʮʽʥʮʽ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ,  ̔ ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʢʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʨʝʘʢʮʽʾ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʘʻ ʩʚʦʾ ʧʝʚʥʽ ʦʟʥʘʢʠ ʽ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʟʘʩʦʙʽʚ ʪʨʝʥʫʚʘʥʥʷ. ɭ ʜʦʩʣʽʜʞʝʥʥʷ, 



 53 

ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʷʢʽʩʥʽ ʟʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ ʮʽʣʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʘʥʘʝʨʦʙʥʦʾ ʘʣʘʢʪʘʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʯʠ ʘʥʘʝʨʦʙʥʦʾ (ʛʣʽʢʦʣʽʪʠʯʥʦʾ) 

ʻʤʥʦʩʪʽ, ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʉʈ ʧʣʠʚʘʶʪʴ ʥʘ ʝʨʛʦʤʝʪʨʠʯʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ ʚ ʧʝʚʥʽʡ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʯʠ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [69]. ɺʩʝ ʮʝ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʥʘʯʫʱʦʩʪʽ ʽ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʝʨʦʙʥʦʾ ʯʠ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʽ ʻʤʥʦʩʪʽ, ʨʝʘʢʮʽʾ ʂʈʉ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʬʦʨʤʫʶʪʴ ʟʤʽʩʪʦʚʥʝ 

ʧʽʜˇʨʫʥʪʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʝʚʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʧʨʦ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʝʚʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʻ ʧʽʜˇʨʫʥʪʷʤ ʨʦʟʨʦʙʢʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʝʚʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʨʽʟʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ [88, 121].  

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʨʝʞʠʤʠ ʧʦʪʫʞʥʦʩʪʽ ʬʫʥʢʮʽʡ ʽ ʨʝʘʣʽʟʘʮʽʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ 

ʨʝʘʢʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ. ʫʤʦʚʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ʌʽʟʽʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʨʝʘʢʮʽʾ: 

ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 1 ʜʦ 10 ʩʝʢʫʥʜʠ:  ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ, ʾʾ ʚʧʣʠʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʟʫʩʠʣʣ ̫(ʥʝʡʨʦʛʝʥʥʠʡ ʩʪʠʤʫʣ ʨʝʘʢʮʽʾ);  ʧʦʪʫʞʥʽʩʪʴ ʽ ʻʤʥʽʩʪʴ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ,  ʤʝʭʘʥʽʟʤ ɸʊʌ ï ʂʨʌ [30]. 

ï 25 ʜʦ 30 ʩʝʢʫʥʜʠ:  ʘʥʘʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ ʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

[161]. 

ï 30 ʜʦ 45 ʩʝʢʫʥʜʠ: ʩʪʘʥ çʛʦʩʪʨʘè ʛʽʧʦʢʩʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʾʾ ʚʧʣʠʚ ʥʘ 

ʢʽʥʝʪʠʢʫ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (ʂʈʉ) ï çʛʦʩʪʨʠʡè ʛʽʧʦʢʩʠʯʥʠʡ ʩʪʠʤʫʣ 

ʨʝʘʢʮʽʾ [30] 
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ï ʚʽʜ 45 ʜʦ 60 (70) ʩʝʢʫʥʜʠ: ʻʤʥʽʩʪʴ ʘʥʘʝʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʡ 

(ʘʮʠʜʝʤʽʯʥʠʡ ʩʪʠʤʫʣ ʨʝʘʢʮʽʾ ï ʧʨʦʛʨʝʩʫʶʯʘ ʛʽʧʝʨʢʘʧʥʽʷ ʽ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ) [128]. 

ï ʚʽʜ 90 ʜʦ 120 ʩʝʢʫʥʜʠ: ʩʪʘʥ ʤʘʢʩʠʤʘʣʴʥʦ ʾ ʛʽʧʦʢʩʽ,ʾ ʧʨʦʛʨʝʩʫʶʯʠʡ 

ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʢʘʧʥʽʾ, ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʢʽʥʝʪʠʢʫ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ ʘʝʨʦʙʥʝ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ [133]. 

 ï ʚʽʜ 120 ʜʦ 210 (240) ʩʝʢʫʥʜʠ: ʧʝʨʽʦʜ ʜʦʩʷʛʥʝʥʥʷ VO2 max, ʩʪʽʡʢʦʩʪʽ 

ʨʝʘʢʮʽʾ VO2 90ï95%. ʉʪʽʡʢʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ VO2, VCO2, 

ʣʽʥʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ VE [65, 67]. 

ï ʚʽʜ 210 (240) ʜʦ 330 (360) ʩʝʢʫʥʜ: ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ ʽ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʪʦʤʠ. ʄʦʙʽʣʽʟʘʮʽʷ ʨʝʟʝʨʚʽʚ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʨʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ [18]. 

ʎʽ ʜʘʥʽ ʻ ʩʫʪʪʻʚʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʨʦʙʦʪʠ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʧʦʨʦʛʦʚʠʤ ʨʽʚʥʷʭ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ï ɸʊ, VO2 max, 115% VO2 max, 

CP. 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʣʠʚʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʠʭ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʨʝʥʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʤʦʚʥʦ ʥʘʟʚʘʥʦʛʦ ʧʨʦʣʦʥʛʦʚʘʥʠʤ, ʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  ʥʦʨʤʦʚʘʥʦʛʦ (ʟʘ ʯʘʩʦʤ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʉʈ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʚʠʪʢʫ ʧʝʚʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

 

1.4 ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ 

 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʦʤʫ ʝʤʧʽʨʠʯʥʦʤʫ 

ʜʦʩʚʽʜʽ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʧʨʠʷʣʠ 

ʨʦʟʚʠʪʢʫ ʩʧʦʨʪʠʚʥʦʾ ʥʘʫʢʠ ʾʾ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʠ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. P.-O. ¡strand, W. Hollman, D. W. Hill, D. 
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Pool, D. McDugal, ɺ. ʄʽʱʝʥʢʦ, ɺ. ʄʦʥʦʛʘʨʦʚ  [30, 31, 42, 92, 115, 130] ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʥʘ ʨʫʙʽʞʽ 1950-ʭ 

ï 2000-ʭ ʨʦʢʽʚ, ʩʬʦʨʤʫʚʘʣʠ ʦʢʨʝʤʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤ ʚʠʚʯʝʥʥʷ ʰʣʷʭʽʚ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ. ɺʽʥ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ   

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʢʦʥʪʨʦʣʶ, ʘ ʩʘʤʝ ʨʝʻʩʪʨʘʮʽʾ  ʙʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ  ʩʧʦʩʦʙʘʭ ʦʮʽʥʢʠ ʽ 

ʬʽʣʦʩʦʬʩʴʢʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ. 

ɺ ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʥʩʽ ʚʠʟʥʘʯʝʥʽ ʫʤʦʚʠ, ʘ ʩʘʤʝ çʧʨʦʪʦʢʦʣè ʨʝʻʩʪʨʘʮʽʾ 

ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ VO2 max, ʘʥʘʝʨʦʙʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʟʘʛʘʣʴʥʦʛʦ 

ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ. ʇʨʦʪʦʢʦʣʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʟʘʛʘʣʴʥʝʥʦ 

ɼ. ʄʘʢɼʫʛʘʣ et al, 1997 [42]. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʽʡʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʢʦʥʪʨʦʣʶ, ʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʇʨʦʪʷʛʦʤ 2018 ï 2025 ʨʦʢʽʚ ʚ ʨʦʙʦʪʘʭ ɸ. ɼʷʯʝʥʢʦ 

[13 ï 21, 64 ï 68], ʆ. ʈʫʩʘʥʦʚʦʾ [8, 33, 34], ɻʦ ʇʝʥʯʝʥ [77, 86 ï 88], ʂʫʥ ʉʷʥʣʽʥʴ 

[99, 100], ʙʘʛʘʪʴʦʭ ʩʫʤʽʩʥʠʭ ʨʦʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠʢʠ ʪʝʩʪʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʚʠʜʫ ʩʧʦʨʪʫ, 

ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʚʽʢʦʚʽ ʽ ʩʪʘʪʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ, 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʚʝʩʣʫʚʘʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʫ ʤʝʪʦʜʦʣʦʛʽ ʁʢʦʥʪʨʦʣʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ 

ʥʘʜʘʥʦ ʚ ʩʫʤʽʩʥʽʡ ʨʦʙʦʪʽ   M. Filippov, A. Diachenko et al, 2024 [72] çMethodology 

of a complex approach to determining the functional capabilities of the athletes body 

by analyzing the modes of gas transfer regimes and energy characteristicsè. ɿʤʽʩʪʦʚʥʫ 

ʦʩʥʦʚʫ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʘʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ʪʝʩʪʽʚ ʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɸʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ ʥʘ ʦʮʽʥʮʽ ʚʢʣʘʜʫ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʇʝʨʰʘ ʢʘʪʝʛʦʨʽʷ ʩʪʦʩʫʻʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ ʶʥʠʭ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʩʝʨʽʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʪʝʩʪʽʚ ʽ ʛʨʫʧʫ ʧʦʢʘʟʥʠʢʽʚ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ 

ʧʨʦʜʦʚʞʝʥʥʶ ʩʧʦʨʪʠʚʥʦʾ ʢʘʨôʻʨʠ. ɰʾ ʟʤʽʩʪʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘ ʨʽʚʥʽ ɸʊ), ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʪʦʯʥʠʡ ʩʪʫʧʽʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʝʬʝʢʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ 

ʬʫʥʢʮʽʡ. ʉʪʫʧʽʥʯʘʪʦ-ʟʨʦʩʪʘʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʪʝʧʪʝʩʪ, ST) ʩʧʨʠʷʣʦ 

ʜʦʩʷʛʥʝʥʥʶ ʽ ʨʝʻʩʪʨʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (VO2 max).  ʇʨʦʪʷʛʦʤ 

ʫʤʦʚʥʦ ʪʨʠʚʘʣʦʾ ʧʘʫʟʠ ʚʽʜʧʦʯʠʥʢʫ (7 ʭʚʠʣʠʥ) ʧʨʦʚʦʜʠʚʩʷ ʟʘʙʽʨ ʢʨʦʚʽ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ (La VO2 max). ɿʘ ʜʘʥʠʤʠ ʊ. Bompa, 2018 

[51] ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʣʘʢʪʘʪʫ ʚ 

ʫʤʦʚʘʭ ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʪʨʝʪʴʦʤʫ ʪʝʩʪʽ, 

ʷʢʠʡ ʤʘʚ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ, ʚʠʟʥʘʯʠʣʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ, ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɼʨʫʛʠʡ ʢʦʤʧʣʝʢʩ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʤʘʻ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɺʽʥ ʩʪʦʩʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɿʦʢʨʝʤʘ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʟʤʘʛʘʣʴʥʠʭ 

ʜʠʩʪʘʥʮʽʷʭ ʟ ʩʫʙʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʽ 2000 ʤ. ʂʦʤʧʦʟʠʮʽʷ ʪʝʩʪʽʚ ʤʦʙʽʣʽʟʫʻ ʽ ʧʦʩʣʽʜʦʚʥʦ 

ʨʝʘʣʽʟʫʻ ʝʥʝʨʛʝʪʠʯʥʫ ʽ ʝʨʛʦʤʝʪʨʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʘʣʘʢʪʘʪʥʠʭ, ʣʘʢʪʘʪʥʠʭ, 

ʘʝʨʦʙʥʠʭ ʨʝʘʢʮʽʡ, ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʘʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ ʥʘ 

ʤʦʜʫʣʷʮʽʾ ʟʤʘʛʘʣʴʥʠʭ ʩʪʘʥʽʚ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʪʦʤʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʦʮʽʥʢʠ ʻ ʧʦʨʽʚʥʶʚʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʷʚʽʚ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ, ʚ ʧʨʦʮʝʩʽ ʤʦʜʫʣʷʮʽʾ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʜʠʩʪʘʥʮʽʾ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʚʠʟʥʘʯʠʣʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʻʤʥʦʩʪʽ ʟʘ ʨʽʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʚ 30 ʩʝʢʫʥʜʥʦʤʫ ʪʝʩʪʽ ʽ CP test.  
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ɺ ʦʩʥʦʚʫ ʪʨʝʪʴʦʾ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʚʠʭʽʜ 

ʨʦʙʦʪʠ ʚ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʣʘʢʪʘʪʥʦʾ 

ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ. ɺʽʜʧʦʚʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʈʉ, ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʛʦ, ʩʝʨʝʜʥʴʦʪʨʠʚʘʣʦʛʦ ʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ 

ʘʥʘʝʨʦʙʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʄʘʢɼʫʛʘʣ et al, 1997 [42]. ɺʽʜʧʦʚʽʜʥʦ 

ʧʽʜʽʙʨʘʥʽ ʧʦʢʘʟʥʠʢʠ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʪʝʩʪʘʭ 10 ʩ, 

30 ʩ ʽ 90 ʩ ʚʽʜʦʙʨʘʞʘʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʾ ʘʥʘʝʨʦʙʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋʟʘʛʘʣʴʥʝʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʠʡ ʘʥʘʝʨʦʙʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʽ ʥʘʧʨʷʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʇʨʦʚʽʜʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʥʘʯʫʱʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʩʠʩʪʝʤʠ ʻ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʧʝʚʥʦʤʫ ʨʽʚʥʶ ʨʝʘʢʮʽʾ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

 

1.5 ʇʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʩʠʩʪʝʤʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ [50, 55, 80], 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʚʦʨʠʣʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʝʚʥʠʭ ʧʨʦʪʠʨʽʯ ʽ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʥʘ ʨʽʚʥʽ ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ [83, 84, 85]. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʽ ʢʣʘʩʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚʠʚʠʚ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʚʠʩʦʢʦʶ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ ʢʣʘʩʠʯʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽ ʾʭ ʦʙʤʝʞʝʥʦʶ ʧʨʦʛʥʦʩʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʅʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ ʚʘʞʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ VO max, ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʪʘ 

ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ. ɺʦʜʥʦʯʘʩ 

ʩʫʯʘʩʥʽ ʟʥʘʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ʽ ʥʝʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʚʘʛʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥ ̫
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ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʦʩʦʙʣʠʚʦ ʫ 

ʩʧʨʠʥʪʝʨʩʴʢʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʚʝʩʣʫʚʘʥʥʷ, ʜʝ ʢʨʽʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʽʥʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʾ. 

ʋʥʽʚʝʨʩʘʣʴʥ ̔ ʤʦʜʝʣ ̔ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟʽ 

ʩʧʝʮʠʬʽʢʦʶ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʩʧʦʨʪʫ, 

ʚʠʜʽʚ ʟʤʘʛʘʥʴ ʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. ɹʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʶ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʘʥʘʣʽʟʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʩʫʪʪʻʚʦ ʩʫʧʝʨʝʯʠʪʴ ʩʫʯʘʩʥʠʤ ʫʷʚʣʝʥʥʷʤ ʩʪʦʩʦʚʥʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 200 ʤ, 500 ʤ, 1000 ʤ ʽ 2000 ʤ. ɺʦʜʥʦʯʘʩ ʬʦʨʤʫʻ 

ʨʦʟʫʤʽʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʠʩʥʦʚʢʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʩʪʽʚ  ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʽ ʫʤʦʚʘʤʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʝ ʩʪʽʣʴʢʠ ʩʪʨʫʢʪʫʨʘ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʩʢʽʣʴʢʠ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʝʩʪʽʚ, ʢʦʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʨʛʦʤʝʪʨʽʚ ʧʘʨʘʤʝʪʨʘʤ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʫʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ. 

ɹʽʣʴʰʽʩʪʴ ʪʝʩʪʦʚʠʭ ʧʨʦʛʨʘʤ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʫʟʘʛʘʣʴʥʝʥʽ ʝʨʛʦʤʝʪʨʠʯʥʽ ʯʠ 

ʬʽʟʽʦʣʦʛʽʯʥ ̔ʧʘʨʘʤʝʪʨʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʷʢʽ ʦʧʠʨʘʶʪʴʩʷ ʥʘ 

ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ, ʚʦʜʥʦʯʘʩ, ʨʦʟʢʨʠʚʘʶʪʴ ʦʢʨʝʤʽ 

ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʽ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʢʣʘʜʥʶʻ ʦʙôʻʢʪʠʚʥʫ 

ʦʮʽʥʢʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ, ʽ ʢ̫ ʥʘʩʣʽʜʦʢ, 

ʤʦʞʣʠʚʦʩʪʽ ʦʙôʻʢʪʠʚʥʦʾ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [24, 136, 139]. 

ʉʫʪʪʻʚʠʤ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʻ ʢʨʘʡ ʦʙʤʝʞʝʥʽ ʢʨʠʪʝʨʽʾ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʭʦʜʷʪʴ ʚ ʧʨʦʪʠʨʽʯʯʷ ʟ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʧʝʨʽʦʜʠʟʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʮʽʣʽʩʥʦʾ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ɺʦʥʘ 

ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʧʝʚʥʽ ʝʨʛʦʤʝʪʨʠʯʥʽ, ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʽ, ʤʝʪʘʙʦʣʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʟʘʻʤʦʧʦʻʜʥʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.    

ɼʦʚʝʜʝʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʘ ʩʘʤʝ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ɰʭ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʷʢ ʫʟʘʛʘʣʴʥʝʥʽ ʦʟʥʘʢʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ,  ʪʘʢ ʽ ʩʪʨʫʢʪʫʨʥʫ ʢʦʤʧʦʟʠʮʽʶ  

ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ 200 ʤ,  500 ʤ, 1000 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ, 

ʜʠʩʪʘʥʮʽʾ 2000 ʤ ʫ ʚʝʩʣʫʚʘʥʥʽ ʘʢʘʜʝʤʽʯʥʦʤʫ. 

ɺʦʜʥʦʯʘʩ ʚʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʩʧʦʨʪʫ, ʟʦʢʨʝʤʘ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ, 

ʱʽʣʴʥʦʩʪʽ ʢʘʣʝʥʜʘʨʷ ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʝʩʪʠʞʥʠʭ ʩʪʘʨʪʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʠʤʘʛʘʻ 

ʧʦʰʫʢʫ ʨʝʟʝʨʚʽʚ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʉʢʣʘʣʘʩʷ ʧʝʚʥʘ 

ʜʫʤʢʘ, ʱʦ ʥʘʷʚʥʽ ʨʝʟʝʨʚʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ 

ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʠ ʪʦʤʫ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ, ʾʭ ʟʘʛʘʣʴʥʽ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʷʚʠ ʧʨʦʪʷʛʦʤ ʜʦʣʘʥʥʷ ʚʩʽʻʾ 

ʜʠʩʪʘʥʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʻ ʨʝʘʣʽʟʘʮʽʷ ʧʝʨʝʭʽʜʥʠʭ 

ʧʝʨʽʦʜʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʘ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ʎʝ ʥʘʢʣʘʜʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʘ ʩʘʤʝ ʥʘ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ, 

ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʽ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚ ʩʪʨʫʢʪʫʨʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚʟʘʻʤʦʧʦʻʜʥʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʢʦʥʪʨʦʣʷ, ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʟʘʩʦʙʽʚ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʘʥʠʭ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʜʦʟʚʦʣʠʚ 

ʚʠʟʥʘʯʠʪʠ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʰʣʷʭʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ 

ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʷʢ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʫʤʦʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɯʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʽʪʥʴʦʾ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ, ʝʤʧʽʨʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʝʦʨʽʾ ʩʧʦʨʪʫ, ʬʽʟʽʦʣʦʛʽʾ, 

ʙʽʦʣʦʛʽʾ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ. ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʨʦʟʨʦʙʢʘ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʨʝʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʦʚʽʪʥʽʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʻʜʥʘʥʠʭ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ, 

ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʽʦʣʦʛʽʯʥʠʭ, ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʘʮʽʡ ʧʽʜʩʪʘʚʽ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʢʣʘʩʠʯʥʦʾ ʽ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʩʠʩʪʝʤʠ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 
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ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʘʻ ʟʤʦʛʫ ʧʦ-ʥʦʚʦʤʫ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [12, 34]. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʊɸ ʆʈɻɸʅɯɿɸʎɯʗ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʩʘʜʘʭ ʪʝʦʨʽʾ 

ʩʧʦʨʪʫ [32], ʪʝʦʨʽʾ ʘʜʘʧʪʘʮʽʾ ʽ ʩʠʩʪʝʤʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ [30, 31, 115], ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ [33]. ʄʝʪʦʜʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʧʝʨʝʦʩʤʠʩʣʝʥʥʽ ʜʦʩʚʽʜʫ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʩʧʦʩʦʙʘʭ ʦʮʽʥʢʠ ʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ [72]. 

ʎʽʣʴʦʚʽ ʥʘʩʪʘʥʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʢʫʩʦʚʘʥ ̔ ʥʘ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ (official 

ï canoe sprint), ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ [142].   

ʈʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʪʝʩʪʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ  

ʢʦʥʪʨʦʣʶ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʩʪʨʫʢʪʫʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ [65]. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʻʩʪʨʫʚʘʪʠ ʝʨʛʦʤʝʪʨʠʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʽ ʙʽʦʤʝʭʘʥʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʷʢʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʙʽʣʴʰʠʪʠ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʢʦʥʘʥʥʷ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʦʣʶ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ 

ʩʪʨʫʢʪʫʨʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʧʨʦʪʷʛʦʤ ʩʠʤʫʣʷʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʩʪʘʨʪʦʚʠʭ ʜʽʡ, ʩʝʨʝʜʠʥʠ, 

ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʜʠʩʪʘʥʮʽʾ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 
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2.1 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.1.1 ʊʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

ʊʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʝʨʝʜʙʘʯʘʣʠ ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʝʤʧʽʨʠʯʥʦʛʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥ.̫ ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, ʤʦʜʝʣʶʚʘʥʥʷ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʽ ʧʦʙʫʜʦʚʫ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʝʭʘʥʽʟʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʘʥʘʣʽʟʫ.  

2.1.1.1 ʄʝʪʘ-ʘʥʘʣʽʟ  

ɺʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʪʠʯʥʦʤʫ ʽ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʙôʻʜʥʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʨʽʾ ʥʝʟʘʣʝʞʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ 

ʚʠʭʦʜʷʪʴ ʦʜʠʥ ʽʟ ʦʜʥʦʛʦ ʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʨʽʰʝʥʥʶ ʦʜʥʽʻʾ ʧʨʦʙʣʝʤʠ ʥʘ ʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʨʽʚʥʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʜʘʥʽ ʧʨʦ ʟʤʽʩʪ ʤʝʪʦʜʦʣʦʛʽʾ, 

ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʾʭ ʧʽʜˇʨʫʥʪʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʘ ʩʘʤʝ ʢʦʥʪʨʦʣʴ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ.     

2.1.1.2 ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʦʙˇʨʫʥʪʫʚʘʚ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʧʨʠʥʮʠʧʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʠʤ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ ʢʣʘʩʠʯʥʦʾ ʽ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ.  
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ʇʨʦʚʝʜʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʷʢʦʩʪʽ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʟʥʘʥʥʷ ʧʨʦ ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ, ʚʠʟʥʘʯʝʥʽ ʚ 

ʨʦʣʽ ʧʨʦʚʽʜʥʦʛʦ ʩʪʠʤʫʣʫ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʢʝʨʫʶʯʦʛʦ ʯʠʥʥʠʢʘ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʜʦʣʘʥʥʷ ʚʩʽʭ ʚʽʜʨʽʟʢʽʚ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ.  

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʻ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ ʩʫʯʘʩʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʷʢʫ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʦ ï ʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʜʞʝʨʝʣʘ ʧʨʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ.  

ü ʇʝʨʝʣʽʢ ʨʝʩʫʨʩʽʚ: NCBI ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (National Centre for Biotechnology Information; NCBI, USA), ʛʦʣʦʚʥʠʡ 

ʦʬʽʩ ï ʄʝʨʽʣʝʥʜ, ʉʐɸ; ʛʦʣʦʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ï ʅʘʮʽʦʥʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ ʉʐɸ ʟ 

ʤʝʜʠʮʠʥʠ.  

ü ʅʘʫʢʦʚʦ - ʤʝʪʨʠʯʥʽ ʙʘʟʠ Google Scholar, SCOPUS, Web of Science.  

V ʅʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʽ ʨʝʩʫʨʩʠ ʅʋʌɺʉʋ (ʜʝʧʦʟʠʪʘʨʽʡ ʙʽʙʣʽʦʪʝʢʠ  

ʅʋʌɺʉʋ).  

V ɼʞʝʨʝʣʘ Internet, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ International Canoe Federation 

(ICF). ʈʝʩʫʨʩʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ  

ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫ 

ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʩʧʦʨʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ 

ʢʘʥʦʝ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʦ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʘʮʽʾ ʦʮʽʥʢʠ ʽ 

ʥ̔ʪʝʨʧʨʝʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʩʪʨʫʢʪʫʨʠ 
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ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʫʤʦʚʥʦ ʥʘʟʚʘʥʽ çʩʧʨʠʥʪʝʨʠè ʽ  çʩʪʘʻʨʠè.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 170 ʜʞʝʨʝʣ ʢʣʘʩʠʯʥʦʾ ʪʘ ʩʫʯʘʩʥʦʾ 

ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ Internet. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʤʝʪʦʜʠʯʥʠʤ ʧʽʜʭʦʜʘʤ 

ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʦʢʨʝʤʘ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʶ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʟʨʦʙʮʽ ʟʘʩʦʙʽʚ ʪʨʝʥʫʚʘʥʥʷ ʽ ʧʨʠʥʮʠʧʽʚ 

ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɺ ʦʩʥʦʚʫ ʥʘʫʢʦʚʦʾ ʛʽʧʦʪʝʟʠ ʧʦʢʣʘʜʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʨʝʘʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʽ, ʟʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʫʷʚʣʝʥʥʷʤʠ, ʟʫʤʦʚʣʶʶʪʴ ʾʭ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ 

ʨʝʘʢʮʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʪʝʨʤʽʥʦʣʦʛʽʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʽʡ ʨʦʙʦʪʽ, 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʘʮʷʭ V. Mistchenko ʪʘ V. Monogarov çPhisiology del deportistaè, 

ʘ ʪʘʢʦʞ ɺ. ʇʣʘʪʦʥʦʚʘ çʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷè [32, 115]. 

2.1.2 ɸʥʢʝʪʫʚʘʥʥʷ ʽ ʙʝʩʽʜʘ 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʦʛʦ 

ʝʨʛʦʤʝʪʨʘ CanoMatrix ʫ ʩʠʩʪʝʤʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʤʝʪʦʜʠ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʙʝʩʽʜʠ.  

ɸʥʢʝʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʩʝʨʝʜ ʩʧʦʨʪʩʤʝʥʽʚ ʽ ʪʨʝʥʝʨʽʚ ʪʘ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ 

ʥʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʠʭ, ʙʽʦʤʝʭʘʥʽʯʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ 

ʤʝʪʦʜʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʨʛʦʤʝʪʨʘ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʢʽʣʴʢʽʩʥʦ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ CanoMatrix ʟʘʚʜʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɹʝʩʽʜʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʷʢ ʤʝʪʦʜ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʨʛʦʤʝʪʨʘ, ʚʠʟʥʘʯʝʥʥʷ 
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ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʾ ʫ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ 

ʦʙʤʝʞʝʥʴ ʽ ʧʝʨʩʧʝʢʪʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. 

ʉʢʣʘʜ ʝʢʩʧʝʨʪʽʚ (n=21): ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (n=12), 

ʪʨʝʥʝʨʠ ʟ ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ [n=5], ʥʘʫʢʦʚʽ 

ʧʨʘʮʽʚʥʠʢʠ, ʬʘʭʽʚʮʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ 

ʢʦʤʘʥʜʘʤʠ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʙʽʣʴʰʝ 5 ʨʦʢʽʚ (n=4). 

ɯʥʪʝʨʧʨʝʪʘʮʽʶ ʚʽʜʧʦʚʽʜʝʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʶʚʘʥʥʷ ʟʘ 

ʰʢʘʣʦʶ Likert.  

1 ï ʧʦʚʥʽʩʪʶ ʥʝ ʚʽʜʧʦʚʽʜʘʻ; 

2 ï ʩʢʦʨʽʰʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ; 

3 ï ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʻ; 

4 ï ʧʝʨʝʚʘʞʥʦ ʚʽʜʧʦʚʽʜʘʻ; 

5 ï ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʪʝʭʥʽʢʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʝʨʛʦʤʝʪʨʘ ʜʠʥʘʤʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʨʫʭʽʚ ̔  ʙʽʦʤʝʭʘʥʽʯʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ; ʬʫʥʢʮʽʦʥʘʣʴʥʦ ï 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʦʥʪʨʦʣʶ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʝʨʛʦʤʝʪʨʫ; ʤʝʪʦʜʠʯʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

2.1.3 ʄʦʥʽʪʦʨʠʥʛ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ 

ʽ ʢʘʥʦʝ 

ʄʦʥʽʪʦʨʠʥʛ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʘʥʘʣʽʟʽ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʽ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʽ ʪʨʝʥʫʚʘʣʴʥʽ ʬʘʢʪʦʨʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʧʽʜʛʦʪʦʚʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʦʣʦʚʥʠʭ ʟʤʘʛʘʥʴ ʨʦʢʫ; ʚʠʟʥʘʯʝʥʽ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʩʝʟʦʥʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʫʯʘʩʥʠʢʽʚ ʬʽʥʘʣʫ ɸ, ɺ ʽ ʉ, 

ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʨʝʡʪʠʥʛ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʱʦ ʩʪʘʣʦ ̌ ʨʫʥʪʦʚʥʦʶ ʦʩʥʦʚʦʶ 

ʨʦʟʧʦʜʽʣʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʦʩʥʦʚʥʫ ʽ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʠ. ɿʘʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʢʣʶʯʘʣʠ ʚʽʜʝʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʘʥʘʣʽʟ ʧʨʦʪʦʢʦʣʽʚ ʜʦʣʘʥʥʷ 
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ʜʠʩʪʘʥʮʽʾ 200 ʤ, 500 ʤ ʽ 1000 ʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʦʣʘʥʥʷ ʚʽʜʨʽʟʢʽʚ 50 ʤ, 100 ʤ 

ʽ 250 ʤ. 

ɺ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʮʝʥʪʠ 

ʟʨʦʙʣʝʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʟʦʢʨʝʤʘ 

ʽʥʬʦʨʤʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ ʩʪʦʩʦʚʥʦ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚôʷʟʢʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʦʙʦʚôʷʟʢʽʚ ʪʨʝʥʝʨʽʚ ʩʪʦʩʦʚʥʦ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ 

ʪʝʩʪʫʚʘʥʥʽ. ʈʝʘʣʽʟʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʜʽʷʣʴʥʽʩʪʶ ʚʩʽʭ ʛʨʫʧ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ. 

ɻʨʫʧʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʯʘʩʪʽ ʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʛʽʩʪʠʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ü ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʦʩʣʽʜʞʝʥʥʷ (ʩʫʧʝʨʚʘʡʟʝʨ), ʟʘʛʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, 

ʢʦʦʨʜʠʥʘʮʽʷ ʨʦʙʦʪʠ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ. 

ü ʄʝʥʝʜʞʝʨ, ʭʨʦʥʦʤʝʪʨʠʩʪ ï ʩʧʝʮʽʘʣʽʩʪ ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʯʘʩʦʚʫ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ (ʣʦʛʽʩʪʠʢʫ) ʪʝʩʪʫʚʘʥʥʷ.  

ü ɻʨʫʧʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ü ɻʨʫʧʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ü ʉʧʝʮʽʘʣʽʩʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ü ɻʨʫʧʘ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʣʽʢʘʨ, ʩʧʝʮʽʘʣʽʩʪ ʟ ʚʽʜʥʦʚʣʝʥʥʷ). 

ʄʦʥʽʪʦʨʠʥʛ ʪʨʝʥʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʢʣʶʯʘʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʧʽʜʛʦʪʦʚʢʠ. ʇʜ̔ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʤʦʥʽʪʦʨʠʥʛ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʯʠ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥ.̫ ʂʦʥʪʨʦʣʴ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʧʦʣʫʯʝʥʴ (HR) ʜʦ 120,0 ʫʜʘʨʽʚ ʚ ʭʚʠʣʠʥʫ 

(ʫʜ / ʭʚ) ʧʨʦʪʷʛʦʤ ʪʨʝʪʴʦʾ ï ʧᾷʷʪʦʾ ʭʚʠʣʠʥʠ ʚʽʜʥʦʚʥʦʛʦ ʧʝʨʽʦʜʫ. ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʆʧʪʠʤʘʣʴʥʘ ʨʝʘʢʮʽʷ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʏʉʉ ʚ ʫʤʦʚʘʭ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʪʦʤʠ ʧʨʦʪʷʛʦʤ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
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ʇʽʩʣʷ ʧʝʨʰʦʛʦ ʝʧʽʟʦʜʫ ï ʚʽʜʥʦʚʣʝʥʥʷ 3 ʭʚʠʣʠʥʠ (Ñ1 ʭʚʠʣʠʥʘ) 

ʇʽʩʣʷ ʜʨʫʛʦʛʦ ʝʧʽʟʦʜʫ ï ʚʽʜʥʦʚʣʝʥʥʷ 3 ʭʚʠʣʠʥʠ 30 ʩʝʢʫʥʜ (Ñ1 ʭʚʠʣʠʥʘ) 

ʇʽʩʣʷ ʪʨʝʪʴʦʛʦ ʝʧʽʟʦʜʫ ï ʚʽʜʥʦʚʣʝʥʥʷ 4 ʭʚʠʣʠʥʠ (Ñ1 ʭʚʠʣʠʥʘ) 

ʇʽʩʣʷ ʯʝʪʚʝʨʪʦʛʦ ʝʧʽʟʦʜʫ ï ʚʽʜʥʦʚʣʝʥʥʷ 5ʭʚʠʣʠʥ (Ñ1 ʭʚʠʣʠʥʘ) 

ʇʝʨʝʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʥʘʜ 5 ʭʚʠʣʠʥ ʩʚʽʜʯʠʣʦ ʧʨʦ  

ʬʽʟʽʦʣʦʛʽʯʥʝ ʥʘʜ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʨʘʭʫʚʘʥʥʷ ʮʴʦʛʦ 

ʬʘʢʪʦʨʫ ʧʨʠ ʪʨʘʢʪʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2.1.4 ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ 

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʘ ʝʪʘʧʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ 

ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʛʽʜʥʦ ʧʣʘʥʫ ʧʽʜʛʦʪʦʚʢʠ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʂʅʈ ʟ ʚʝʩʣʫʚʘʥʥʷ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ, ʟʙʽʨʥʠʭ ʢʦʤʘʥʜ 

ʧʨʦʚʽʥʮʽʡ ɼʟʷʥʴʰʠ, ʐʘʥʜʫʥ, ɻʫʘʥʩʽ ʧʨʦʪʷʛʦʤ 2023 ï 2025 ʨʦʢʫ. 

ɺʟʘʛʘʣʽ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʨʠʚʘʚ 20 ʤʽʩʷʮʽʚ (ʚʝʨʝʩʝʥʴ 2023 ï 

ʢʚʽʪʝʥʴ 2025) ʫ ʪʨʠ ʝʪʘʧʠ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ (ʞʦʚʪʝʥʴ 2023 ï ʩʽʯʝʥʴ 2024) ʨʦʟʛʣʷʥʫʪʽ ʪʝʦʨʝʪʠʯʥʽ, ʽ 

ʝʤʧʽʨʠʯʥʽ ʘʩʧʝʢʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʦʚʝʜʝʥʽ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʨʝʟʝʨʚʥʠʤ ʩʢʣʘʜʦʤ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʨʦʚʽʥʮʽʡ ɼʟʷʥʴʰʠ, ʐʘʥʜʫʥ, ɻʫʘʥʩʽ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʛʨʫʧʠ ʩʢʣʘʣʘ 36 ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʫʯʘʩʥʠʢʽʚ ʯʝʤʧʽʦʥʘʪʫ ʂʠʪʘʶ, ɺʩʝʢʠʪʘʡʩʴʢʠʭ ɯʛʦʨ. 

ɺʠʟʥʘʯʠʣʠ ʚʘʣʽʜʥʽ ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ, ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʥʪʨʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʘʥʦʾʩʪʽʚ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʣʠ ʦʪʨʠʤʘʥʽ 

ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʢʨʝʤʦ ʦʢʨʝʩʣʝʥʦ ʛʨʫʧʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ (n=24), ʷʢʽ 

ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʠʡʥʷʣʠ 

ʫʯʘʩʪʴ 12 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʽ 12 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ. 

ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʴʦʛʦ 

ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ CanoMatrix (ʚʝʩʣʫʚʘʣʴʥʠʡ ʝʨʛʦʤʝʪʨ) ʢʦʤʧʘʥʽʾ 

Hangzhou Jiangyun Technology Co., Ltd. ʄʦʚʘ ʡʜʝ ʧʨʦ ʥʦʚʽʪʥʽʡ ʝʨʛʦʤʝʪʨʠʯʥʠʡ 

ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʠʭ, ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʝʩʣʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʻʩʪʨʘʮʽʾ. ɺʘʣʽʜʥʽʩʪʴ ʥʦʚʽʪʥʴʦʾ 
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ʤʝʪʦʜʠʢʠ ʜʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ (ʢʚʽʪʝʥʴ 2024 ï ʞʦʚʪʝʥʴ 2024) ʧʨʦʚʝʜʝʥʦ ʧʝʨʰʠʡ ʝʪʘʧ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʠʡ ʚʠʷʚʠʚ ʩʪʨʫʢʪʫʨʫ, ʥʦʨʤʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 40 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʯʣʝʥʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʂʠʪʘʶ, 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʠ, ʐʘʥʜʫʥ, ɻʫʘʥʩʽ ʟ ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʙʘʡʜʘʨʢʘʭ 

ʽ ʢʘʥʦʝ (ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʢʘʥʦʝ). ɺʠʷʚʠʚ ʾʭ ʚʧʣʠʚ ʥʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʩʧʝʮʽʘʣʴʥʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺʠʙʽʨ ʢʦʤʧʣʝʢʩʫ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʩʧʨʠʷʚ 

ʚʠʟʥʘʯʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ 

ʟʥʘʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʣʘʢʪʘʪʫ ʢʨʦʚ, ʧʝʨʝʭʽʜʥʠʭ ʩʪʘʥʽʚ ʧʨʠʪʘʤʘʥʥʠʭ ʟʤʘʛʘʣʴʥʽʡ 

ʜʽ̫ʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ.  

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʢʦʤʧʣʝʢʩʥʠʡ ʢʦʥʪʨʦʣʴ ʚʢʣʶʯʘʚ ʩʝʨʽʶ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʣʠ ʧʦʩʣʽʜʦʚʥʠʡ ʣʘʥʮʶʛ ʨʝʘʢʮʽʡ ʘʥʘʝʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ. ʘʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʦʮʽʥʮʽ 

ʨʝʘʢʮʽʾ ʂʈʉ, ʘ ʩʘʤʝ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ ʘʥʘʝʨʦʙʥʠʭ ʨʝʘʢʮʽʡ ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʎʝ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʘʛʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ, ʚ ʷʢʦʩʪʽ ʬʘʢʪʦʨʘ ʤʦʙʽʣʽʟʘʮʽʾ ʽ ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɼʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʫʟʘʛʘʣʴʥʝʥʽ 

ʤʦʜʝʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ɺ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʜʫʤʢʫ ʧʨʦʚʽʜʥʠʭ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʪʨʝʥʝʨʽʚ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ 

ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʝʨʛʦʤʝʪʨ CanoMatrix) ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʨʫʛʦʛʦ ʝʪʘʧʠ ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʷʢʦʤʫ ʨʦʟʛʣʷʥʫʪʽ 
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ʧʠʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ (ʣʠʩʪʦʧʘʜ 2024 ï ʪʨʘʚʝʥʴ 2025 ʨ.) ʨʦʟʛʣʷʥʫʪʽ ʧʨʘʢʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ 

ʧʦʻʜʥʫʚʘʣʠ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʥʴʦʛʦ ʚʝʩʣʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʤʦʥʽʪʦʨʠʥʛ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʪʝʣʝʤʝʪʨʠʯʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʘʥʽʾ Hangzhou 

Jiangyun Technology Co., Ltd.  

ɺ ʨʽʟʥʠ ʯʘʩʪʠʥʘʭ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ 56 

ʩʧʦʨʪʩʤʝʥʽʚ ï ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ï ʧʝʨʝʤʦʞʮʽ, ʧʨʠʟʝʨʠ 

ʨʝʛʽʦʥʘʣʴʥʠʭ (ʯʝʤʧʽʦʥʘʪ ʧʨʦʚʽʥʮʽʾ) ʽ ʚʩʝ ʢʠʪʘʡʩʴʢʠʭ ʟʤʘʛʘʥʴ. ɼʣʷ ʚʩʽʭ ʛʨʫʧ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʥʩʪʘʪʫʶʯʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʜʣʷ 

ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ (8 ʦʩʽʙ) ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʝʨʝʪʚʦʨʶʶʯʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ 

ʚʝʩʣʷʨʽ ï ʢʘʥʦʾʩʪʠ (ʯʦʣʦʚʽʢʠ) ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ.  

2.1.5 ɽʨʛʦʤʝʪʨʽʷ 

ʄʦʜʫʣʷʮʽʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʨʝʻʩʪʨʘʮʽʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦ ʥʘ ʝʨʛʦʤʝʪʨʽ CanoMatrix.  ɺʠʙʽʨ 

CanoMatrix ʧʦʚôʷʟʘʥʦ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʝʨʫʚʘʥʥʷ ʦʩʥʦʚʥʠʤʠ ʙʽʦʤʝʭʘʥʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʥʘʙʣʠʞʝʥʥʶ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʥʘ 

ʝʨʛʦʤʝʪʨʽ ʚʝʩʣʫʚʘʥʥʶ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʯʦʚʥʽ. 

ɺʘʣʽʜʥʽʩʪʴ ʝʨʛʦʤʝʪʨʽʾ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʘ ʝʨʛʦʤʝʪʨʘʭ 

CanoMatrix (ʂʠʪʘʡ) ʧʦʢʘʟʥʠʢʘʤ, ʱʦ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint (ɼʘʥʽʷ). 

ɺʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʚʝʩʣʫʚʘʣʴʥʠʡ ʝʨʛʦʤʝʪʨ Dansprint ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ 

ʢʘʥʦʝ [168]. ɼʦʜʘʪʢʦʚʠʤ ʯʠʥʥʠʢʦʤ ʙʫʣʘ ʨʝʻʩʪʨʘʮʽʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ 



 71 

ʧʦʢʘʟʥʠʢʽʚ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʛʨʘʥʠʯʥʽ ʤʝʞʽ 

ʨʝʘʢʮʽʾ. ɺʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʝʨʦʙʥʦʾ ʽ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʻ 

ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʚʽʜ ʷʢʦʩʪʽ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʽ ʪʝʭʥʽʯʥʠʭ 

ʜʽʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.   

ʎʝ ʩʧʨʠʷʣʦ ʚʠʙʦʨʫ ʜʘʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʦʮʽʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ CanoMatrix ʩʫʯʘʩʥʠʤ ʤʦʜʝʣʷʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ 

ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʨʛʦʤʝʪʨʘ 

CanoMatrix ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.1. 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʜʘʪʢʦʚʦ, 

ʧʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʙʽʦʤʝʭʘʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʫʭʫ.  ɺʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ 

ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ, ʡʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʙʦʪʽ ʚ ʯʦʚʥʽ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʨʛʦʤʝʪʨʘ CanoMatrix 

ʥʘʜʘʣʠ ʤʦʞʣʠʚʦʩʪʽ ʪʦʯʥʦ ʬʽʢʩʫʚʘʪʠ ʟʤʽʥʠ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʨʫʭʫ, 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʾʭ ʫ ʭʤʘʨʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʚʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʥʩʪʨʫʢʮʽʷ ʝʨʛʦʤʝʪʨʘ ʜʦʟʚʦʣʷʻ ʩʧʦʨʪʩʤʝʥʫ ʩʘʤʦʩʪʽʡʥʦ ʟʘʜʘʚʘʪʠ 

ʝʨʛʦʤʝʪʨʠʯʥʠʡ ʽ ʙʽʦʤʝʭʘʥʽʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʧʨʠ ʪʦʤʫ ʱʦ ʚ ʧʨʦʮʝʩʽ ʚʝʩʣʫʚʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʠʨʘʪʠ (ʢʦʨʝʛʫʚʘʪʠ) ʩʪʨʫʢʪʫʨʫ ʨʫʭʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʽ ʧʦʪʫʞʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ 

ʙʫʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʝʥʦ 

ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʯʦʚʥʽ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ.  

ɺ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʩʦʙʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ HR ʽ GPS ʢʦʤʫʪʦʚʘʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ CanoMatrix. ɿʘʩʦʙʠ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʶ ʻʜʠʥʠʡ ʟʤʽʩʪʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ.     

 

 

1 

 

2 

ɽʨʛʦʤʝʪʨʠ CanoMatrix 

ʇʨʠʤʽʪʢʘ. ʄʦʜʠʬʽʢʘʮʽʾ ʝʨʛʦʤʝʪʨʽʚ CanoMatrix: 1 ï ʜʣʷ ʢʘʥʦʝ, 2 ï ʜʣʷ ʙʘʡʜʘʨʢʠ.  

 

ʈʠʩʫʥʦʢ 2.1 ï ɽʨʛʦʤʝʪʨʠ CanoMatrix, ɦ ʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʨʝʥʫʚʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ 

 

ʊʝʩʪʠ ʽ ʧʦʢʘʟʥʠʢʠ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʝʩʪʦʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʽʘʣʴʥʫ ʝʨʛʦʤʝʪʨʠʯʥʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [142]: 

ʊʝʩʪ 10 ʩʝʢʫʥʜ, çtest 10è, W 10, ɺʪ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʝʩʪʽ ï ʧʦʪʫʞʥʽʩʪʴ ʽ ʻʤʥʽʩʪʴ ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ 
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ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʝʩʪ ʚʠʢʦʥʘʥʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʨʛʦʤʝʪʨʠʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 

ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ 10 ʩʝʢʫʥʜ . 

ʊʝʩʪ 30 ʩʝʢʫʥʜ, çtest 30è., W 30, ɺʪ ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʝʩʪʽ ï ʧʦʪʫʞʥʽʩʪʴ ʘʥʘʝʨʦʙʥʦʛʦ ʣʘʢʪʘʪʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʝʩʪ ʚʠʢʦʥʘʥʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʙʦʪʠ ʚ ʟʦʥʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʫʞʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ  ɸʢʮʝʥʪʠ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʨʦʙʣʝʥʽ ʥʘ 25 ï 30 ʩʝʢʫʥʜʽ ʚ ʢʽʥʮʝʚʽʡ ʬʘʟʽ ʨʦʙʦʪʠ.  

ʊʝʩʪ ʥʘ 90 ʩʝʢʫʥʜ, çtest 90è, W 90, ɺʪ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʝʩʪʽ ï  ʘʥʘʝʨʦʙʥʘ ʘʣʘʢʪʘʪʥʘ ʽ ʣʘʢʪʘʪʥʘ ʻʤʥʽʩʪʴ (ʘʥʘʝʨʦʙʥʠʡ 

ʨʝʟʝʨʚ). ʊʝʩʪ ʚʠʢʦʥʘʥʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʙʦʪʠ ʚ ʟʦʥʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʉʪʫʧʽʥʯʘʪʦ-ʟʨʦʩʪʘʶʯʠʡ ʪʝʩʪ, steptest, W StS. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʝʩʪʽ ï ʘʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʢʠʩʥʶ ʽ 

ʚʠʜʽʣʝʥʥʷ ʉʆ2 ʚ ʫʤʦʚʘʭ ʚʠʟʥʘʯʝʥʦʛʦ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, Steady-state. StS. 1 ʩʪʫʧʽʥʴ  

-  120 ʚʘʪ, 2 (3, 4 é) ʩʪʫʧʽʥʴ + 20 ɺʪ. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʩʪʫʧʝʥʽ 2 ʭʚʠʣʠʥʠ. 

ʂʽʣʴʢʽʩʪʴ ʨʽʚʥʝʡ ʨʦʙʦʪʠ, ʷʢʫ ʚʠʢʦʥʘʥʦ ʚ ʧʦʚʥʦʤʫ ʯʘʩʦʚʦʤʫ ʦʙʩʷʟʽ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʩʧʨʦʤʦʞʥʽʩʪʶ (ʯʠ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ) ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ.   

ʊʝʩʪ ʥʘʚʘʥʪʘʞʝʥʥʷ çʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ, Critical power test, CP, ʯʘʩ 

ʫʪʨʠʤʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ W VO2 max ï t CP. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʝʩʪʽ ï ʥʘʚʘʥʪʘʞʝʥʥʷ çèʢʨʠʪʠʯʥʦʾè ʧʦʪʫʞʥʦʩʪʽ ʤʦʜʝʣʶʚʘʣʦ 

ʫʤʦʚʠ ʧʝʨʝʭʦʜʫ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʈʽʚʝʥʴ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʚ ʨʽʚʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʷʢʦʤʫ ʙʫʣʦ 

ʜʦʩʷʛʥʝʥʥʷ VO2 max. 

Performance Test (I), PT500. ʊʨʠʚʘʣʽʩʪʴ ʜʚʽ ʭʚʠʣʠʥʠ. ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʪʝʩʪ 

ʜʣʷ ʦʮʽʥʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 

ʤ. 

Performance Test (II), PT1000. ʊʨʠʚʘʣʽʩʪʴ ʯʦʪʠʨʠ ʭʚʠʣʠʥʠ.  ʋʥʽʚʝʨʩʘʣʴʥʠʡ 

ʪʝʩʪ ʜʣʷ ʦʮʽʥʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 

1000 ʤ. 
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2.1.6 ʌʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʘʟʦʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʙʦʣʽʤʝʪʨʘ Oxycon mobile (Jaeger). 

ʉʧʝʮʽʘʣʽʩʪʠ Lab of aquatic training monitoring and intervention of general 

administration of sport of China ʨʝʻʩʪʨʫʚʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

(V →O2), ʚʠʜʘʣʝʥʥʷ CO2 (V →CO2), ʭʚʠʣʠʥʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ (V→E) ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʄʝʪʘʙʦʣʽʯʥʘ ʦʜʠʥʠʮʷ ʙʫʣʘ ʢʘʣʽʙʨʦʚʘʥʘ ʷʢ ʛʘʟ ʚʽʜʦʤʦʛʦ ʩʢʣʘʜʫ 

(16,00% O2, 4,00% CO2). 

ɹʽʦʭʽʤʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ, ʚʠʤʽʨʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Biosen S. 

line lab+. ɿʘʙʽʨ ʢʨʦʚʽ ʨʦʙʠʣʠ ʩʧʝʮʽʘʣʽʩʪʠ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ 3 ʽ 5 ʭʚʠʣʠʥʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ, ʟʛʽʜʥʦ ʧʨʦʛʨʘʤʠ ʧʝʚʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʈʝʻʩʪʨʫʚʘʚʩʷ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ. ɿʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʧʦʢʘʟʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʽʥʪʝʨʧʨʝʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

La test 30 ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʣʘʢʪʘʪʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

[142]. 

La test 90 ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʘʝʨʦʙʥʦʛʦ 

ʨʝʟʝʨʚʫ [142]. 

La VO2 max ʨʦʟʛʣʷʥʫʪʽ ʚ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʧʝʨʝʥʦʩʠʤʦʩʪʽè ʣʘʢʪʘʪʫ 

(ʟʙʝʨʝʞʝʥʥʽ ʘʮʠʜʝʤʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʂʈʉ ʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʯʝʥʥʷ, 

ʩʧʨʦʤʦʞʥʦʩʪʽ VO2 max) [51] 

La CP ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʣʘʢʪʘʪʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

[13]. 

ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ 

ʩʪʫʧʽʥʴ ʘʢʪʠʚʽʟʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʢʘʥʦʾʩʪʽʚ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʝʥʽ ʟʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʄ. ʌʽʣʽʧʧʦʚʘ et al, 2024, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ çMethodology 

of a complex approach to determining the functional capabilities of the athletes body 

by analyzing the modes of gas transfer regimes and energy characteristicsè.  

Eqʈʘʉʆ2 (VEĿʈʘʉʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ  ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʢʨʦʚʽ. 
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EqVʉʆ2 (VEĿʈʘʉʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ  ʫ ʚʠʜʠʭʫʚʘʥʦʤʫ ʧʦʚʽʪʨʽ. 

EqVʆ2 (VEĿVʆ2
-1) ï ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ 

ʨʝʘʢʮʽʾ ʩʧʦʞʠʚʘʥʥʷ O. 

La max VO2 max ï ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ, ʟʘ ʷʢʦʛʦ ʩʧʦʨʪʩʤʝʥ 

ʜʦʩʷʛʘʻ VO  max. 

VEĿVʉʆ2
-1 Vʆ2 max step test / VEĿVʉʆ2

-1
 critical power ïʩʪʫʧʽʥʴ ʥʘʧʨʫʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 

ʚʪʦʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ Critical power test. 

VEĿVʆ2
-1 Vʆ2 max step test / VEĿVʆ2

-1critical power ï ʩʪʫʧʽʥʴ ʥʘʧʨʫʞʝʥʥʷ 

ʢʠʩʥʝʚʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ  

La test 30 s / La critical power (CrP) ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ 

2.1.5 ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

ɼʣʷ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʧʘʢʝʪ SPSS 10.0. ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ (xↄ), ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (S), ʘ ʪʘʢʦʞ ʤʝʜʽʘʥʠ (Me), 

ʤʘʢʩʠʤʘʣʴʥʠʭ (max) ʽ ʤʽʥʽʤʘʣʴʥʠʭ (min) ʟʥʘʯʝʥʴ, 25-ʛʦ ʪʘ 75-ʛʦ ʧʨʦʮʝʥʪʠʣʽʚ. 

ɿʘʩʪʦʩʦʚʘʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ; ʷʢ ʩʪʘʪʠʩʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʨʘʥʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ. ʇʝʨʝʚʽʨʢʫ ʜʘʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ 

ʐʘʧʽʨʦðʋʽʣʢʽ. ʋ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ɺʽʣʢʦʢʩʦʥʘ. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘʜʘʚʘʣʠ ʥʘ ʨʽʚʥʽ p = 0,05 (ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ) [1].  

ɸʥʘʣʽʟ ʟʥʠʞʝʥʠʭ, ʥʦʨʤʘʪʠʚʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʭ (ʫʥʽʢʘʣʴʥʠʭ) ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʤʽʞʢʚʘʨʪʽʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

(QuartileStandardized Grading Method, QSGM), ʤʝʪʦʜʘ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʧʨʠʥʮʠʧʽ normïreferenced assessment, ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʚ ʩʫʯʘʩʥʽʡ 

ʤʝʪʨʦʣʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ Lok, B., McNaught, C., & Young, K. 2016 [102]. ɺʠʭʽʜʥʠʡ 
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ʤʘʩʠʚ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʧʦʜʽʣʷʚʩʷ ʧôʷʪʴʤʘ ʪʦʯʢʘʤʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʥʘʩʪʫʧʥʽ 

ʜʽʘʧʘʟʦʥʠ ʜʘʥʠʭ: min ï Q1,Q1 ï Q2 (Me), Q2 (Me), Q2 ï Q3, Q3 ï max. 

ɼʣʷ ʦʮʽʥʢʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʦʜʥʦʨʽʜʥʦʾ ʛʨʫʧʠ (n=12) ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint 

CanoMatrix ʟʘʩʪʦʩʫʚʘʣʠ ʧʘʨʥʠʡ t ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ 

ʟʤʽʥ ʚʠʟʥʘʯʝʥʦ ʝʬʝʢʪ Cohenôs d. ʌʦʨʤʫʣʘ ʜʣʷ ʧʘʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ Cohenôs d: d = 

ὈÅSDD-1; 

ʜʝ: 

Ὀ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʽʟʥʠʮʴ (test 1 ï test 2); 

SDD ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʽʟʥʠʮʴ ʤʽʞ ʧʘʨʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ.  

ɽʬʝʢʪ ʂʦʝʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʚʩʷ ʷʢ: ʤʘʣʠʡ (d å 0,2), ʩʝʨʝʜʥʽʡ (d å 0,5), 

ʚʝʣʠʢʠʡ (d Ó 0,8). 

 

2.2 ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʅʘ ʦʩʥʦʚʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥ ̫ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʩʦʨʦʢ ʝʣʽʪʥʠʭ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʯʦʣʦʚʽʢʽʚ, ʯʣʝʥʽʚ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʽ ʨʝʟʝʨʚʫ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʂʠʪʘʶ, ʧʨʦʚʽʜʥʽ ʩʧʦʨʪʩʤʝʥʠ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʠ, ʐʘʥʜʫʥ, 

ɻʫʘʥʩʽ (ʚʽʢ 25,1 Ñ 2,3 ʨʦʢʽʚ, ʚʘʛʘ 85,5 Ñ 2,7 kg, ʟʨʽʩʪ 181,2 Ñ 2,1 cm). ɺʩʽ 

ʩʧʦʨʪʩʤʝʥʠ ʙʫʣʠ ʫʯʘʩʥʠʢʘʤʠ ʬʽʥʘʣʴʥʠʭ ʟʘʾʟʜʽʚ (ʬʽʥʘʣʠ ɸ, B ʽ ʉ) ɺʩʝʢʠʪʘʡʩʴʢʠʭ 

ɯʛʦʨ.  

ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 1000 ʤ. ɻʨʫʧʘ çAè ʚʢʣʶʯʘʣʘ 20 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, 

ʷʢʽ ʤʘʣʠ 1 ï 20 ʧʦʟʠʮʽʶ, ʛʨʫʧʘ çɹè ï 21 ï 40 ʧʦʟʠʮʽʶ ʫ ʨʝʡʪʠʥʛʫ ʟʘ ʢʨʘʱʠʤ 

ʦʩʦʙʠʩʪʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʣʘʥʥʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʚ ʩʝʟʦʥʽ.  

ɺʝʩʣʫʚʘʣʴʥʠʢʠ ʛʨʫʧʠ ɸ ʤʘʣʠ ʯʘʩ ʜʦʣʘʥʥʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʚ ʢʘʥʦʝ ʚ 

ʜʽʘʧʘʟʦʥʽ 3:44,70 ʩ ï 3:53, 65 ʩ; ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʛʨʫʧʠ ɹ ï 3:56,17 ï 4:04,15 ʩ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʥʘ 

ʝʨʛʦʤʝʪʨʽ Dansprint ʽ CanoMatrix ʜʦʜʘʪʢʦʚʦ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʛʨʫʧʫ ʧʨʦʚʽʜʥʠʭ 
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ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʂʠʪʘʶ, ʧʨʦʚʽʥʮʽʡ ʐʘʥʜʫʥ, ɼʟʷʥʴʰʠ ʢʽʣʴʢʽʩʪʶ 24 ʦʩʦʙʠ 12 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, 12 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʟʘ ʫʯʘʩʪʶ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʃʘʙʦʨʘʪʦʨʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʚʦʜʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ ʛʝʥʝʨʘʣʴʥʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʩʧʦʨʪʫ ʂʠʪʘʶ (ʤ. ʅʘʥʴʯʘʥ, ʂʅʈ) ʽ ʟʘ ʫʯʘʩʪʶ ʬʘʭʽʚʮʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʯʦʪʠʨʠ ʝʪʘʧʠ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ (ʩʽʯʝʥʴ 2023 ï ʩʝʨʧʝʥʴ 2023) ʚʠʟʥʘʯʝʥʽ ʮʽʣʴʦʚʽ ʥʘʩʪʘʥʦʚʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʣʛʦʨʠʪʤ ʽ ʽʥʩʪʨʫʤʝʥʪʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ʊʨʘʜʠʮʽʡʥʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ 

ʘʣʛʦʨʠʪʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʜʞʝʨʝʣ Internet, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʢʦʥʪʨʦʣʶ, 

ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʷʚʠʣʠ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ.  

ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ɸʢʪʫʘʣʽʟʘʮʽ ʁʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʘʣʽʜʥʽʩʪʴ 

CanoMatrix ʜʦʚʝʜʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʩʪʫʚʘʥʥʷ ʜʚʘʥʘʜʮʷʪʴ ʧʨʦʚʽʜʥʠʭ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ  ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʝʨʛʦʤʝʪʨʠʯʥʦʤʫ 

ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ. ɼʚʘʜʮʷʪʴ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʩʧʦʨʪʩʤʝʥʽʚ, 

ʪʨʝʥʝʨʽʚ ʽ ʥʘʫʢʦʚʮʽʚ ʚʠʢʘʟʘʣʠ ʦʩʦʙʠʩʪʫ ʜʫʤʢʫ ʚʽʜʧʦʚʽʜʥʦ ʨʦʙʦʯʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʨʛʦʤʝʪʨʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ (ʚʝʨʝʩʝʥʴ 2023 ï ʢʚʽʪʝʥʴ 2025) ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ, ʚ ʷʢʦʤʫ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 40 ʧʨʦʚʽʜʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʢʘʥʦʾʩʪʽʚ 

ʂʠʪʘʶ. ɿʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ˇʨʫʥʪʦʚʥʦ ʦʧʠʩʘʥʦ ʚʠʱʝ 

(ʧʽʜʨʦʟʜʽʣ çʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ)è. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ (ʪʨʘʚʝʥʴ 2025 ï ʛʨʫʜʝʥʴ 2025) ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʜʘʥʽ 

ʪʝʦʨʝʪʠʯʥʦʛʦ, ʝʤʧʽʨʠʯʥʦʛʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʽ 

ʚʠʩʥʦʚʢʠ ʜʦʚʝʜʝʥʽ ʩʧʦʨʪʠʚʥʽʡ ʽ ʥʘʫʢʦʚʽʡ ʛʨʦʤʘʜʽ. ʇʽʜʛʦʪʦʚʣʝʥʽ ʽ ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʟʨʦʙʣʝʥʠʭ 
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ʚʠʩʥʦʚʢʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦ ʧʨʝʟʝʥʪʘʮʽʶ çʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʝʨʛʦʤʝʪʨʽʾ ʚ ʩʧʦʨʪʠʚʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ (ʥʘ ʤʘʪʝʨʽʘʣʽ ʮʠʢʣʽʯʥʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ)è ʽ 

ʟʜʽʡʩʥʝʥʦ ʚʠʩʪʫʧ ʥʘ  ʧʨʝʩʪʠʞʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʘʭ ʧʨʦʚʝʜʝʥʠʭ ʅʋʌɺʉʋ ʽ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʽ ʟʘ ʫʯʘʩʪʽ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʪʨʝʥʝʨʽʚ, 

ʧʨʦʚʽʜʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ʋʢʨʘʾʥʠ ʽ ʂʠʪʘʶ. 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʽ (ʩʽʯʝʥʴ 2026 ï ʛʨʫʜʝʥʴ 2026) ʧʨʦʚʝʜʝʥ ̔ʘʧʨʦʙʘʮʽʡʥʽ 

ʟʘʭʦʜʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɸʢʮʝʥʪʠ ʚ ʨʦʙʦʪʽ ʟʨʦʙʣʝʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʽ 

ʦʩʪʘʪʦʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ɿʘʚʝʨʰʝʥʦ ʧʨʦʮʝʜʫʨʥʽ 

ʧʠʪʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦʢʫʤʝʥʪʠ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʟʘʭʠʩʪʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʨʘʜʽ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ. 

 

2.3 ʉʝʤʘʥʪʠʯʥʽ ʟʘʩʘʜʠ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʥʘʣʽʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ  

 

ʉʠʩʪʝʤʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʦʚʽ ʨʝʯʽ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʘʥʘʣʽʟʫ, ʟʤʽʩʪ ʽ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʠ 

ʚʠʷʚʣʝʥʽ ʧʝʚʥʽ ʬʽʣʦʩʦʬʩʴʢʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʜʦʜʘʣʠ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ 

ʧʨʝʜʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ ʜʨʫʛʦʛʦ, ʚʠʩʫʥʫʣʦ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʟʤʽʩʪʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʘʥʘʣʽʟʫ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʤʦʚʘ ʡʰʣʘ ʧʨʦ ʩʝʤʘʥʪʠʯʥʠʡ ʟʤʽʩʪ ʪʝʨʤʽʥʫ ʩʧʝʮʽʘʣʴʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ ʽ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ. ɺʠʷʚʣʝʥʦ, ʱʦ ʩʧʝʮʽʘʣʴʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʥʘʧʨʫʞʝʥʠʭ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺʦʥʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ, ʽ ʚʣʘʩʥʝ, ʚʩʽʭ ʚʠʜʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʟʘʢʦʥʠ ʘʜʘʧʪʘʮʽʾ ʚ ʧʨʦʮʝʩʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʢʠ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʤʦʚʘ ʡʜʝ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʮʽʣʽʩʥʠʭ ʩʪʨʫʢʪʫʨ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, 

ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʚ 

ʤʽʢʨʦʮʠʢʣʘʭ, ʧʨʠ ʢʫʤʫʣʷʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʚ ʩʝʨʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ; ʚ 

ʤʝʟʦʮʠʢʣʘʭ, ʧʨʠ ʢʫʤʫʣʷʮʽʾ ʝʬʝʢʪʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʯʠ ʟʤʘʛʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ; ʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʘʭ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘ ʨʽʚʥʽ ʢʫʤʫʣʷʮʽʾ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʷʛʥʝʥʥʷ, ʫʪʨʠʤʘʥʥʷ ʽ 

ʪʠʤʯʘʩʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʬʦʨʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʻ ʨʝʘʣʽʟʘʮʽʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

çʜʦʟʘ ï ʝʬʝʢʪè ʚʧʣʠʚʫ, ʜʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʦʶ ʤʽʨʦʶ 

ʚʧʣʠʚʫ ï ʚʪʦʤʦʶ, ʘ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ  ï ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʠʤ ʘʜʘʧʪʘʮʽʡʥʠʤ, ʘ ʩʘʤʝ ʪʨʝʥʫʚʘʣʴʥʠʤ ʝʬʝʢʪʦʤ. ʆʢʨʝʤʦ 

ʨʦʟʛʣʷʥʫʪʽ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʪʦʤʠ, ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ, ʧʝʨʝʚʪʦʤʠ, ʚ 

ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɺ ʨʦʙʦʪʽ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʛʣʷʥʫʪʽ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, 

ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʝ ʮʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ ʩʧʝʮʽʘʣʴʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʠ, ʨʦʟʢʨʠʚʘʻ ʩʝʤʘʪʠʯʥʽ ʟʘʩʘʜʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʷʢʘ ʤʫʩʠʪʴ ʚʢʣʶʯʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʥʘ  ʟʘʩʘʜʘʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʾ ʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʘʜʘʧʪʘʮʽʾ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʇʦ ʜʨʫʛʝ, ʩʝʤʘʥʪʠʯʥʽ ʟʘʩʘʜʠ ʪʝʨʤʽʥʦʣʦʛʽʾ ʚʢʣʶʯʘʶʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʤʠʩʣʦʚʠʭ ʥʘʨʘʪʠʚʽʚ ʪʝʨʤʽʥʽʚ, ʘ ʩʘʤʝ çh ʚʠʜʢʘ ʢʽʥʝʪʠʢʘè, çʩʪʽʡʢʠʡ ʩʪʘʥè, 

çʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʩʪʘʣʠ ʨʦʟʚʠʪʦʢ ʚʪʦʤʠè, çʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠè. ɼʣʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʩʧʨʠʥʪʝʨʽʚ (ʜʠʩʪʘʥʮʽʾ 200 ʤ ʽ 500 ʤ) ʧʨʦʚʽʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ ʰʚʠʜʢʘ 

ʢʽʥʝʪʠʢʘ ʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʪʦʤʠ. ɼʣʷ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʫʤʦʚʥʦ ʥʘʟʚʘʥʽ ʩʪʘʻʨʘʤʠ (ʜʠʩʪʘʥʮʽʷ 1000 ʤ) ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʤʠʩʣʦʚʝ ʦʙˇʨʫʥʪʦʚʫʚʘʥʥʷ ʪʝʨʤʽʥʫ çʩʪʽʡʢʠʡ ʩʪʘʥè ʽ çʩʪʽʡʢʠʡ 

ʩʪʘʥ ʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚʪʦʤʠè, ʧʨʦʚʽʜʥ ̔ʩʪʘʥʠ ʨʝʘʣʽʟʘʮʽʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʽ ʷ ʥʘʩʣʽʜʦʢ, 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʙʘʛʘʪʴʦʭ ʚʠʜʘʭ ʩʧʦʨʪʫ. ɺ 

ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʽʡʢʠʡ ʩʪʘʥ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʚʪʦʤʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

çʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠè ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ɺʠʚʯʝʥʥʶ ʮʴʦʛʦ ʬʝʥʦʤʝʥʫ ʧʨʠʩʚʷʯʝʥʽ 

ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʩʧʦʨʪʽ [73 ï 75]. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʤʝʭʘʥʽʟʤʫ ʰʚʠʜʢʦʛʦ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʜʨʫʛʠʡ ï ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ  ̔ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ 

ʚʪʦʤʠ. ɺ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ ʤʦʚʘ ʡʜʝ ʥʝ ʩʪʽʣʴʢʠ ʧʨʦ ʧʝʚʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʩʪʘʥʠ, , ʘ ʩʘʤʝ ʛʽʧʦʢʩʽʶ, ʛʽʧʝʨʢʘʧʥʽʶ ʽ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʠʤʫʣʷʮʽʾ ʯʠ ʛʘʣʴʤʫʚʘʥʥʷ ʨʝʘʢʮʽʡ ʘ ʚʣʘʩʥʝ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ, 

ʨʝʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʚʧʣʠʚʘʻ ʥʘ ʤʦʙʽʣʽʟʘʮʽʡʥʠʡ ʽ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠʢʠ, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʷʢʽʩʥʽ ʽ 

ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʚʯʠʪʠ ʮʽ ʧʨʦʮʝʩʠ ʽ 

ʩʬʦʨʤʫʚʘʪʠ ʧʝʚʥʽ ʦʨʽʻʥʪʠʨʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʨʦʙʠʪʴ ʮʝʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ.  

ʇʨʦʮʝʩʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʛʣʷʥʫʪʽ 

ʯʠʥʥʠʢʠ ʩʠʩʪʝʤʥʦʛʦ ʽ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɺʘʞʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʚʝʩʣʫʚʘʥʥʷ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʩʦʢʽʡ ʟʥʘʯʫʱʦʩʪʽ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʽ ̔ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʽʜʭʦʜʚ̔ ʜʦ ʧʝʨʽʦʜʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʩʪʨʫʢʪʫʨʦʶ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ (ʪʠʧʦʣʦʛʽʯʥʠʤʠ) ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ.  

ʉʠʩʪʝʤʥʽ ʧʽʜʭʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚʘʭ ʧʦʙʫʜʦʚʠ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʬʦʨʤʫʚʘʥʥʽ ʫʟʘʛʘʣʴʥʝʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʤʦʜʝʣʝʡ 
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ʧʽʜʛʦʪʦʚʢʠ, ʩʝʥʩʠʪʠʚʥʽ ï ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʢʮʽʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʧʝʚʥʠʭ çʚʭ̔ʜʥʠʭè ʜʘʥʠʭ, ʘ ʩʘʤʝ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʟʤʽʥ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʣʛʦʨʠʪʤ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʯʠ ʧʝʚʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. 
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ʈʆɿɼɯʃ 3 

ɺɸʃɯɼʅɯʉʊʔ ʉʋʏɸʉʅʆɻʆ ɽʈɻʆʄɽʊʈʀʏʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɺ 

ʉʀʉʊɽʄɯ ʉʇɽʎɯɸʃʔʅʆɰ ʌʋʅʂʎɯʆʅɸʃʔʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ɺɽʉʃʋɺɸʃʔʅʀʂɯɺ ɺʀʉʆʂʆɻʆ ʂʃɸʉʋ 

 

ɺʘʣʽʜʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ CanoMatrix ʚ ʩʠʩʪʝʤʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʜʦʚʝʜʝʥʦ 

ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʘ ʝʨʛʦʤʝʪʨʘʭ CanoMatrix (ʂʠʪʘʡ) ʽ 

Dansprint (ɼʘʥʽʷ). ɽʨʛʦʤʝʪʨ Dansprint ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʨʝʥʫʚʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ [67, 169]. 

ʎʝ ʩʧʨʠʷʣʦ ʚʠʙʦʨʫ ʜʘʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽ ʦʮʽʥʢʠ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ CanoMatrix ʩʫʯʘʩʥʠʤ ʤʦʜʝʣʷʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ 

ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʨʛʦʤʝʪʨʽʾ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ  ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʫʤʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

 

3.1 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʨʛʦʤʝʪʨʽʚ Dansprint ʽ CanoMatrix  

 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʧʨʦʚʽʜʥʽ ʚʝʩʣʫʚʘʣʴʥʠʢʠ, ʯʣʝʥʠ ʟʙʽʨʥʦʾ 

ʢʦʤʘʥʜʠ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʽ, ʐʘʥʜʫʥ, ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʂʠʪʘʶ. ɺʩʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʚʠʢʦʥʘʣʠ ʪʝʩʪʦʚʫ ʨʦʙʦʪʫ ʜʚʘ ʨʘʟʠ. ʇʝʨʰʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ 

ʝʨʛʦʤʝʪʨʽ Dansprint, ʜʨʫʛʫ ï ʥʘ ʝʨʛʦʤʝʪʨʽ CanoMatrix.  
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ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʨʛʦʤʝʪʨʽʚ 

Dansprint ʽ CanoMatrix ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ Performance Test. ʎʝʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʪʝʩʪ ʤʘʻ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɺʽʥ ʮʽʣʢʦʤ ʚʽʜʦʙʨʘʞʘʻ ʨʫʭʦʚʠʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʪʝʩʪʫ ʜʚʽ ʭʚʠʣʠʥ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ (ʧʦʪʫʞʥʽʩʪʴ) ʨʦʙʦʪʠ 

ʚʽʜʧʦʚʽʜʘʻ ʟʤʘʛʘʣʴʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʥʘʧʨʫʞʝʥʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʄʦʜʠʬʽʢʘʮʽʷ ʝʨʛʦʤʝʪʨʽʚ Dansprint ʽ ʝʨʛʦʤʝʪʨʽ CanoMatrix ʜʣʷ ʢʘʥʦʝ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint ʽ ʝʨʛʦʤʝʪʨʽ 

CanoMatrix ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʚ ʪʘʙʣʠʮʽ 3.1. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʌʽʟʽʦʣʦʛʽʯʥʽ ʽ ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint 

ʽ ʝʨʛʦʤʝʪʨʽ CanoMatrix 

ʉʪʘʪʠʩʪʠʢʘ 

ʈʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʽ  

Dansprint, 1 test 

ʈʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʽ 

CanoMatrix, 2 test 
VO2 max La test 90 W PT500 VO2 max La test 90 W PT500 

 s 64,3 14,0 87,0 66,3 14,9 94,0 

Me 63,9 14,0 88,5 65,9 14,9 96,0 

S 2,1 1,2 5,0 2,2 1,3 4,9 

max 68,5 15,9 94,0 70,1 16,9 100,0 

min 61,0 11,9 80,0 63,0 13,0 87,0 

Q3 (75%) 66,1 14,8 90,5 67,0 15,5 98,0 

Q1 (25%) 63,0 13,2 82,0 65,2 14,1 88,0 

IQR 3,1 1,6 8,5 1,8 1,4 10,0 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʢʘʥʦʾʩʪʽʚ (n = 12) ʚʠʷʚʠʚ 

ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ test 2 ʧʦʨʽʚʥʷʥʦ ʟ test 1. ɿʥʘʯʝʥʥʷ VO max ʟʨʦʩʣʦ ʟ 64,28 Ñ 2,1 

ʜʦ 66,23 Ñ 2,2 ʤʣĿʢʛ ĭĿʭʚ ĭ (t = 8,01; p < 0,001), La test 90 ï ʟ 14,03 Ñ 1,2 ʜʦ 14,87 Ñ 

1,3 ʤʤʦʣʴĿʣ ĭ (t = 6,26; p < 0,001), ʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ (W PT500) ï ʟ 87,0 Ñ 5,0 

ʜʦ 94,0 Ñ 4,9 ɺʪ (t = 15,20; p < 0,001). 
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ɸʥʘʣʽʟ ʨʦʟʤʽʨʫ ʝʬʝʢʪʫ ʧʽʜʪʚʝʨʜʠʚ ʚʠʩʦʢʫ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʟʤʽʥ: ʜʣʷ 

VO  max Cohenôs d = 2,31, ʜʣʷ La test 90 ï d = 1,81, ʜʣʷ W PT500 ï d = 4,39, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʝʣʠʢʦʤʫ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʤʫ ʝʬʝʢʪʘʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʝʨʦʙʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ.  

ʄʦʜʠʬʽʢʘʮʽʷ ʝʨʛʦʤʝʪʨʽʚ Dansprint ʽ ʝʨʛʦʤʝʪʨʽ CanoMatrix ʜʣʷ 

ʙʘʡʜʘʨʢʠ. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint ʽ 

ʝʨʛʦʤʝʪʨʽ CanoMatrix ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2. 

 

ʊʘʙʣʠʮʷ 3.2 ï ʌʽʟʽʦʣʦʛʽʯʥʽ ʽ ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʠ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʝʨʛʦʤʝʪʨʽ 

Dansprint ʽ ʝʨʛʦʤʝʪʨʽ CanoMatrix 

ʉʪʘʪʠʩʪʠʢʘ 

ʈʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʽ  

Dansprint, 1 test 

ʈʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʽ 

CanoMatrix, 2 test 
VO2 max La test 90 W PT500 VO2 max La test 90 W PT500 

 s 66,7 14,8 270,0 68,4 15,8 285,7 

Me 66,9 14,6 275,0 68,4 15,9 289,0 

S 1,5 0,7 13,4 1,5 0,8 12,8 

max 70,0 16,0 286,0 71,3 16,9 300,0 

min 64,7 13,7 248,0 66,1 14,7 256,0 

Q3 (75%) 67,5 15,2 280,0 69,0 16,1 295,3 

Q1 (25%) 65,6 14,2 258,8 67,9 15,1 282,5 

IQR 1,9 1,0 21,3 1,2 1,0 12,8 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ 

(n = 12) ʪʘʢʦʞ ʚʠʷʚʠʚ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ test 2 ʧʦʨʽʚʥʷʥʦ ʟ test 1. ɿʥʘʯʝʥʥʷ VO  

max ʟʨʦʩʣʦ ʟ 66,69 Ñ 1,48 ʜʦ 68,43 Ñ 1,44 ʤʣĿʢʛ ĭĿʭʚ ĭ (t = 2,91; p = 0,008), La test 

90 ï ʟ 14,75 Ñ 0,74 ʜʦ 15,78 Ñ 0,76 ʤʤʦʣʴĿʣ ĭ (t = 3,36; p = 0,003), ʘ ʧʦʪʫʞʥʽʩʪʴ 

ʨʦʙʦʪʠ (W PT500) ï ʟ 270,0 Ñ 13,1 ʜʦ 285,7 Ñ 13,5 ɺʪ (t = 3,0; p = 0,006). 

ɸʥʘʣʽʟ ʨʦʟʤʽʨʫ ʝʬʝʢʪʫ ʧʽʜʪʚʝʨʜʠʚ ʚʠʩʦʢʫ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʟʤʽʥ: ʜʣʷ 

VO  max Cohenôs d = 1,19, ʜʣʷ La test 90 ï d = 1,37, ʜʣʷ W PT500 ï d = 1,22, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʝʣʠʢʦʤʫ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʤʫ ʝʬʝʢʪʘʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʝʨʦʙʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʚʝʣʠ, ʱʦ ʟʤʽʥʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʨʦʙʦʪʠ ʥʘ 

ʙʽʣʴʰ ʧʦʪʫʞʥʦʤʫ ʝʨʛʦʤʝʪʨʽ CanoMatrix. ɿʙʽʣʴʰʝʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʝʨʦʚʘʥʦʩʪʽ ʙʽʦʤʝʭʘʥʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʨʫʭʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʽʢʠ ʚʝʩʣʫʚʘʥʥʷ ʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʢʣʘʜʘʪʠ  

ʟʫʩʠʣʣʷ ʥʘ ʛʨʝʙʢʫ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʧʽʜ ʯʘʩ 

ʩʫʙôʻʢʪʠʚʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʨʛʦʤʝʪʨʫ CanoMatrix 

   

3.2 ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʨʛʦʤʝʪʨʫ 

CanoMatrix  

 

ʇʨʠʨʦʜʥʴʦ, ʱʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʦʮʽʥʢʠ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʫʣʘ ʩʫʙôʻʢʪʠʚʥʘ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix. 

ɺ ʦʩʥʦʚʫ ʦʮʽʥʶʚʘʥʥʷ ʟʘʢʣʘʜʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʢʣʘʨʦʚʘʥʽ ʚʠʨʦʙʥʠʢʘʤʠ 

ʝʨʛʦʤʝʪʨʫ ʢʦʤʧʘʥʽʾ Hangzhou Jiangyun Technology Co., Ltd. ʇʠʪʘʥʥʷ ʘʥʢʝʪʠ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʧʦʣʦʞʝʥʴ ʪʝʦʨʽʾ ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ, ʢʦʥʮʝʧʮʽʾ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ, ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʙʽʦʤʝʭʘʥʽʢʫ 

ʚʝʩʣʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʽʚ [79, 119].  

ʉʪʨʫʢʪʫʨʘ ʘʥʢʝʪʠ ʚʽʜʦʙʨʘʞʘʻ ʢʣʶʯʦʚʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʪʨʝʥʘʞʝʨʥʠʭ 

ʟʘʩʦʙʽʚ: ʪʝʭʥʽʢʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʘʜʝʢʚʘʪʥʽʩʪʴ, ʙʽʦʤʝʭʘʥʽʯʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʝʥʝʨʛʝʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʤʝʪʦʜʠʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʫ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɽʢʩʧʝʨʪʥʫ ʨʘʜʫ ʩʢʣʘʣʠ ʧʨʦʚʽʜʥʽ ʩʧʦʨʪʩʤʝʥʠ ʽ ʩʧʝʮʽʘʣʽʩʪʠ ʚʝʩʣʫʚʘʣʴʥʦʛʦ 

ʩʧʦʨʪʫ. ʗʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʝʢʩʧʝʨʪʥʦʾ ʨʘʜʠ, n=21: ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʚʠʩʦʢʦʾ 
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ʢʚʘʣʽʬʽʢʘʮʽʾ (n=12), ʪʨʝʥʝʨʠ ʟ ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

[n=5], ʥʘʫʢʦʚʽ ʧʨʘʮʽʚʥʠʢʠ, ʬʘʭʽʚʮʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ 

ʨʦʙʦʪʠ ʟ ʢʦʤʘʥʜʘʤʠ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʙʽʣʴʰʝ 5 ʨʦʢʽʚ (n=4). 

ɯʥʪʝʨʧʨʝʪʘʮʽʶ ʚʽʜʧʦʚʽʜʝʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʶʚʘʥʥʷ ʟʘ 

ʰʢʘʣʦʶ Likert ʟʘ ʥʘʷʚʥʠʤʠ ʥʘʜʘʥʠʤʠ: 1 ï ʧʦʚʥʽʩʪʶ ʥʝ ʚʽʜʧʦʚʽʜʘʻ; 2 ï ʩʢʦʨʽʰʝ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ; 3 ï ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʻ; 4 ï ʧʝʨʝʚʘʞʥʦ ʚʽʜʧʦʚʽʜʘʻ; 5 ï ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʪʝʭʥʽʢʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʝʨʛʦʤʝʪʨʘ ʜʠʥʘʤʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʨʫʭʽʚ ʽ ʙʽʦʤʝʭʘʥʽʯʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ; ʬʫʥʢʮʽʦʥʘʣʴʥʦ ï 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʦʥʪʨʦʣʶ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʝʨʛʦʤʝʪʨʫ; ʤʝʪʦʜʠʯʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʨʛʦʤʝʪʨʫ CanoMatrix ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.3. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʰʢʘʣʦʶ Likert (1ï5 ʙʘʣʽʚ) ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʘ CanoMatrix ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʉʝʨʝʜʥʽ ʙʘʣʴʥʽ ʦʮʽʥʢʠ ʙʽʣʴʰʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 4,3ï5,0 ʙʘʣʠ. 

ʋ ʙʣʦʮʽ ʪʝʭʥʽʢʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

(4,38ï4,48 ʙʘʣʠ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʧʦʨʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʝʨʛʦʤʝʪʨʘ. 

ɹʽʦʤʝʭʘʥʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʦʞ ʦʮʽʥʝʥʘ ʚʠʩʦʢʦ 

(4,43ï5,00 ʙʘʣʠ), ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʱʦʜʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʣʫʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʤôʷʟʦʚʠʭ ʛʨʫʧ ʪʘ ʬʘʟʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʝʙʢʘ. 

ʇʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʘʣʠ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ (3,67ï4,33 ʙʘʣʠ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʝʢʚʘʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡ 

500ï1000 ʤ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʟʘ ʜʝʱʦ ʥʠʞʯʦʾ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ. ʂʦʥʪʨʦʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ CanoMatrix ʦʪʨʠʤʘʣʠ ʥʘʡʚʠʱʫ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ (4,05ï
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5,00 ʙʘʣʠ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ. 

 

ʊʘʙʣʠʮʷ 3.3 ï ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʨʛʦʤʝʪʨʫ CanoMatrix (n=21) 

 ̄ ɿʤʽʩʪ ʧʠʪʘʥʥʷ 

ʆʮʽʥʢʘ, 

ʩʝʨʝʜʥʽʡ 

ʙʘʣ 

ɹʣʦʢ ɸ. ʊʝʭʥʽʢʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ 

1 
ʂʦʥʩʪʨʫʢʮʽʷ CanoMatrix ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʧʦʨʫ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʮʠʢʣʫ ʛʨʝʙʢʘ. 
4,43 

2 
ʆʧʽʨ ʝʨʛʦʤʝʪʨʘ ʘʜʝʢʚʘʪʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ 

ʨʦʙʦʪʠ. 
4,48 

3 
ɽʨʛʦʤʝʪʨ ʜʦʟʚʦʣʷʻ ʪʦʯʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 
4,38 

ɹʣʦʢ B. ɹʽʦʤʝʭʘʥʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

4 
ʈʫʭʦʚʘ ʩʪʨʫʢʪʫʨʘ ʛʨʝʙʢʘ ʥʘ CanoMatrix ʚʽʜʧʦʚʽʜʘʻ ʙʽʦʤʝʭʘʥʽʮʽ ʚʝʩʣʫʚʘʥʥʷ 

ʥʘ ʚʦʜʽ. 
4,43 

5 
ʌʘʟʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʛʨʝʙʢʘ ʚʽʜʪʚʦʨʶʻ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʟʤʘʛʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ. 
4,52 

6 
ʈʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʽ ʟʘʙʝʟʧʝʯʫʻ ʩʧʝʮʠʬʽʯʥʝ ʟʘʣʫʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤôʷʟʦʚʠʭ 

ʛʨʫʧ ʚʝʩʣʫʚʘʣʴʥʠʢʘ. 
5,00 

ɹʣʦʢ C. ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʝʥʝʨʛʝʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

7 
CanoMatrix ʜʦʟʚʦʣʷʻ ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡ 500ï

1000 ʤ. 
4,29 

8 
ɽʨʛʦʤʝʪʨ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 
3,67 

9 
ʈʝʘʢʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʠ ʨʦʙʦʪʽ ʥʘ CanoMatrix ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
4,33 

ɹʣʦʢ D. ʂʦʥʪʨʦʣʴ ʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

10 
ʇʦʢʘʟʥʠʢʠ, ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ CanoMatrix, ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 
5,00 

11 ɽʨʛʦʤʝʪʨ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ. 5,00 

12 
ɼʘʥʽ CanoMatrix ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 
4,05 

ɹʣʦʢ E. ʄʝʪʦʜʠʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ 

13 CanoMatrix ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ. 4,43 

14 ɽʨʛʦʤʝʪʨ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʢʦʨʝʢʮʽʾ ʪʝʭʥʽʢʠ ʚʝʩʣʫʚʘʥʥʷ. 3,33 

15 ɺʠʢʦʨʠʩʪʘʥʥʷ CanoMatrix ʧʽʜʚʠʱʫʻ ʢʝʨʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 5,00 
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ʄʝʪʦʜʠʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʝʨʛʦʤʝʪʨʘ ʦʮʽʥʝʥʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ: 

ʚʠʩʦʢʽ ʙʘʣʠ ʦʪʨʠʤʘʥʦ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ, ʪʦʜʽ ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʨʛʦʤʝʪʨʽʾ ʚ ʷʢʦʩʪʽ 

ʟʘʩʦʙʫ ʢʦʨʝʢʮʽʾ ʪʝʭʥʽʢʠ ʦʮʽʥʝʥʘ ʥʠʞʯʝ (3,33 ʙʘʣʠ). 

ɺ ʮʽʣʦʤʫ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʫʟʘʛʘʣʴʥʝʥʠʤ ʫʷʚʣʝʥʥʷʤ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʾ 

ʝʨʛʦʤʝʪʨʽʾ. ɺʦʜʥʦʯʘʩ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʧʽʞ ʯʘʩ ʙʝʩʽʜʠ ʜʦʟʚʦʣʠʣʠ  ʚʠʷʚʠʣʠ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʚʯʝʥʥʽ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ʄʦʞʣʠʚʽʩʪʴ 

ʢʦʨʝʢʮʽʾ ʩʧʝʮʽʘʣʴʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ, ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʮʴʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʟʘʛʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʷʚʠʚ ʧʝʚʥʽ ʤʦʪʠʚʘʮʽʡʥʽ 

ʯʠʥʥʠʢʠ ʜʣʷ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ 

ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʫ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʥʘʩʪʫʧʥʽ 

ʢʣʶʯʦʚʽ ʥʘʧʨʷʤʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ʇʝʨʰʠʡ ʥʘʧʨʷʤ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʟʥʘʥʥʷʭ 

ʙʽʦʣʦʛʽʾ, ʧʩʠʭʦʣʦʛʽʾ ʽ ʙʽʦʤʝʭʘʥʽʢʠ ʩʧʦʨʪʫ, ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʧʦʢʨʘʱʝʥʥʽ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ɼʨʫʛʠʡ ï ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ 

ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʥʦʚʘʮʽʡ, ʟʦʢʨʝʤʘ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʦʪʨʠʤʘʪʠ 

ʟʥʘʯʫʱʽ ʧʘʨʘʤʝʪʨʠ ʪʨʝʥʫʚʘʣʴʥʦʾ ʯʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʮʴʦʤʫ ʩʝʥʩʽ ʦʩʦʙʫ 

ʫʚʘʛʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʨʠʚʝʨʥʫʚ ʩʫʯʘʩʥʠʡ ʝʨʛʦʤʝʪʨ CanoMatrix, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʽ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʽ ʝʨʛʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʙʫʣʠ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint ʽ ʝʨʛʦʤʝʪʨʽ CanoMatrix. ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ 

ʝʨʛʦʤʝʪʨʽ CanoMatrix ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʢʦʥʪʨʦʶ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ VO2 max, La test 90, W 
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PT500, ʚʽʜʧʦʚʽʜʥʦ ʥʘ  2,9%, 5,6% ʽ 7,5% ʜʣʷ ʢʘʥʦʝ ʽ 2,5%, 6,5%, 5,5% ʜʣʷ 

ʙʘʡʜʘʨʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʡʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʨʛʦʤʝʪʨʘ 

CanoMatrix. 

ʈʝʘʣʽʟʘʮʽʷ ʪʝʭʥʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʝʨʛʦʤʝʪʨʘ 

CanoMatrix ʟʥʘʯʥʦ ʧʽʜʩʠʣʶʻ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʫʻ ʨʝʘʣʽʟʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʄʦʞʣʠʚʽʩʪʴ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʢʦʨʝʛʫʚʘʪʠ ʨʦʟʧʦʜʽʣ 

ʟʫʩʠʣʣʷ ʽ ʦʧʦʨʫ ʨʫʭʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʝʨʛʦʤʝʪʨʠʯʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ, ʟʙʽʣʴʰʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʩʧʝʮʽʘʣʴʥʽʡ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʘʚʪʦʨʘ [14].  
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ʈʆɿɼɯʃ 4 

ʉʇɽʎʀʌɯʏʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɽʁʈʆɻʋʄʆʈɸʃʔʅʀʍ 

ʉʊʀʄʋʃɯɺ ʈɽɸʂʎɯɰ ʂɸʈɼɯʆʈɽʉʇɯʈɸʊʆʈʅʆɰ ʉʀʉʊɽʄʀ ʊɸ 

ɽʅɽʈɻʆʇʆʉʊɸʏɸʅʅʗ ʈʆɹʆʊʀ ɺɽʉʃʗʈɯɺ 

 

4.1 ʊʝʦʨʝʪʠʢʦ ï ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʚ ʧʨʦʮʝʩʽ ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ 

 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʪʽʡʥʠʡ 

ʧʦʰʫʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʧʨʫʞʝʥʠʭ ʩʧʦʨʪʠʚʥʠʭ 

ʪʨʝʥʫʚʘʥʴ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʠʯʝʨʧʘʣʠʩʷ. ʆʨʽʻʥʪʘʮʽʷ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʻ ʥʝ ʩʪʽʣʴʢʠ 

ʬʘʢʪʦʨʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ, ʩʢʽʣʴʢʠ ʦʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ 

ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [132, 164, 166]. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʩʧʦʨʪʠʚʥʦʾ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ ʮʝʡ ʥʘʧʨʷʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʟʘʩʦʙʽʚ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʨʦʮʝʩʽ 

ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [104, 110]. ʇʠʪʘʥʥʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, 

ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ, ʥʝʡʨʦʜʠʥʘʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʪʘ ʨʝʘʢʮʽʾ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (ʂʈʉ) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʚʠʜʫ 

ʩʧʦʨʪʫ, ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʩʪʘʪʽ, ʚʽʢʫ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ [4, 131, 157]. 

ʆʩʦʙʣʠʚʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʩʪʫʧʽʥʴ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɰʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʚ ʷʢʦʩʪʽ ʧʽʜˇʨʫʥʪʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ [158]. 

ɺʦʜʥʦʯʘʩ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʫ ʧʨʦʮʝʩʽ ʽʥʪʝʥʩʠʚʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [146, 147]. 
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ʈʝʘʢʮʽʷ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ï ʛʽʧʦʢʩʽʶ, ʛʽʧʝʨʢʘʧʥʽʶ, 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʘʪʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʰʚʠʜʢʦ, ʘʜʝʢʚʘʪʥʦ ʽ ʧʦʚʥʽʡ ʤʽʨʽ, ʪʦʙʪʦ 

ʨʝʘʢʪʠʚʥʦ, ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʝʥʫʚʘʣʴʥʽ ʽ ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ [30]. ʈʝʘʢʪʠʚʥʽ 

ʂʈʉ ʟʘ ʫʤʦʚ ʛʽʧʦʢʩʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʽʧʝʨʢʘʧʥʽʾ, ʣʘʢʪʘʪ ï ʘʮʠʜʦʟʫ, ʧʝʨʝʭʽʜʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè [26]. ʋ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʨʠʪʝʨʽʾ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè ʫ ʧʨʦʮʝʩʽ 

ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ (ʥʝʡʨʦʛʝʥʥʠʭ, ʛʽʧʦʢʩʠʯʥʠʭ ʽ ʘʮʠʜʦʪʠʯʥʠʭ) 

ʩʪʠʤʫʣʽʚ ʧʨʦʪʷʛʦʤ ʥʘʧʨʫʞʝʥʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [29]. ʄʦʚʘ 

ʡʜʝ ʧʨʦ ʚʧʣʠʚʠ ʧʝʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʤʘʛʘʣʴʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫ ʚʠʜʘʭ ʩʧʦʨʪʠʚʥʦʛʦ ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ. ɺ 

ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ï ʛʽʧʦʢʩʽʷ, ʛʽʧʝʨʢʘʧʥʽʷ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʷʢʦʩʪʽ ʛʦʣʦʚʥʠʭ ʨʫʰʽʡʥʠʭ ʩʠʣ (ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ), ʱʦ 

ʟʤʫʰʫʶʪʴ ʂʈʉ ʧʨʘʮʶʚʘʪʠ ʥʘ ʤʝʞʽ ʧʽʜ ʯʘʩ ʽʥʪʝʥʩʠʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  ɿ ʮʽʻʾ 

ʧʦʟʠʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʠʤʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʘ ʦʩʥʦʚʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ 

ʰʚʠʜʢʦ, ʘʜʝʢʚʘʪʥʦ ʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʨʝʘʢʪʠʚʥʦ  ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʝʥʫʚʘʣʴʥʽ 

(ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ) ʚʧʣʠʚʠ. 

ɸʜʝʢʚʘʪʥʘ ʪʘ ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʽʧʦʢʩʽʶ ʪʘ ʛʽʧʝʨʢʘʧʥʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʂʈʉ, ʧʨʦʣʦʥʛʘʮʽʾ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʫ ʧʨʦʮʝʩʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʎʽ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʩʪʘʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʡʨʦʛʝʥʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʬʫʥʢʮʽʡ. ʅʝʡʨʦʛʝʥʥʽ ʚʧʣʠʚʠ 

ʟ ʨʦʙʦʯʠʭ ʢʽʥʮʽʚʦʢ ʽ ʤʦʟʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʧʽʜ ʯʘʩ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʘʢ ʽ ʯʘʩʪʦʪʦʶ ʪʘ ʩʠʣʦʶ ʨʫʭʽʚ ʽ ʭʘʨʘʢʪʝʨʦʤ ʤ'ʷʟʦʚʠʭ ʩʢʦʨʦʯʝʥʴ 

[27, 134]. 

ɺ ʷʢʦʩʪʽ ʧʨʦʚʽʜʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʚ ʫʤʦʚʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʻ ʘʮʠʜʦʟ ï 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʉʆ2-ʅ
+ ʩʪʠʤʫʣʫ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʾ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 
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ʧʽʜʪʨʠʤʘʥʥʷ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʾ ʨʽʚʥʦʚʘʛʠ [29, 40]. ʈʘʟʦʤ ʥʝʡʨʦʛʝʥʥʘ ʩʪʠʤʫʣʷʮʽʷ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʇʠʪʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦʤʫ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ, ʜʝ ʧʦʢʘʟʘʥʦ ʛʽʧʝʨ, ʛʽʧʦ- ʪʘ ʥʦʨʤʦ ʨʝʘʢʪʠʚʥʽ ʪʠʧʠ ʨʝʘʢʮʽʾ 

ʂʈʉ ʥʘ ʟʤʽʥʠ ʜʠʭʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ (ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʧʦʢʩʽʾ ʪʘ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʛʽʧʝʨʢʘʧʥʽʾ) ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ. ʈʦʙʦʪʠ Y. Liu et al, 

1995 [105], O. Ozkaya et al, 2021 [122] ʧʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʧʦʨʦʛʦʚʠʭ ʨʽʚʥʽʚ 

ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ CO2 ʨʦʟʚʠʪʦʢ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʨʝʘʢʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ ʪʘ ʢʽʥʝʪʠʢʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʇʦʢʘʟʘʥʦ ʪʠʧʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʛʽʧʦʢʩʽʶ ʪʘ ʛʽʧʝʨʢʘʧʥʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʧʨʦʷʚʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʻʤʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ [40, 54, 123].  

ʋ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʚ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʛʝʥʝʚʦʾ 

ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ2 (VEĿʈʘʉʆ2
-1), ʚʠʜʘʣʝʥʥʷ 

ʉʆ2 (VEĿʉʆ2
-1), ʚʞʠʚʘʥʥʷ ʆ2 (VEĿVʆ2

-1) [22, 27].  ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʮʽʥʢʠ 

ʻ ʨʽʟʥʠʮʷ ʫ ʨʝʘʢʮʽʾ ʂʈʉ ʥʘ ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʢʦʤʧʝʥʩʘʮʽʶ ʚʪʦʤʠ (RER, VEĿVʉʆ2
-1 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ / VEĿVʉʆ2
-ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ, %; VEĿVʆ2

-1 ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ / 

VEĿVʆ2
-1 ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ %) [26, 31, 68].   

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʩʪʠʤʫʣʘʤ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʨʝʘʢʮʽʾ ð ʰʚʠʜʢʽʡ 

ʢʽʥʝʪʠʮʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʝʡʨʦʛʝʥʥʽ ʪʘ ʛʽʧʦʢʩʠʯʥʽ ʩʪʠʤʫʣʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʂʈʉ (ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ), ʧʦʪʫʞʥʽʩʪʴ 

ʘʝʨʦʙʥʦʛʦ ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʴ 

ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ [29]. ʊʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝʡʨʦʛʝʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʤʽʨʥʦʾ ʪʘ 

ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ [118]. ʋ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʮʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʯʘʩʫ ʨʦʟʚʠʪʢʫ ʧʦʣʦʚʠʥʠ ʨʝʘʢʮʽʾ T50 VO2, T50 VE, T50 VCO2, T50 HR) 

ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʚʠʤʽʨʶʚʘʥʥʷ [8]. 
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ɺʧʣʠʚ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʨʘʮʷʭ R. Warren (1987), ʊ. ʆ. Bompa (2018), G. G. Haff (2008), P. 

Guo, A. Diachenko (2021) [51, 86, 89]. ʃʘʢʪʘʪ-ʘʮʠʜʦʟ ʚʠʩʪʫʧʘʻ ʩʪʠʤʫʣʦʤ VO2 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʘ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʇʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʨʝʘʣʽʟʘʮʽʾ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʷʢ 

ʘʮʠʜʝʤʽʯʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʾ ʨʦʟʛʣʷʥʫʪʦ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ 

ʚ ʢʨʦʚʽ, ʟʘ ʷʢʦʾ ʩʧʦʨʪʩʤʝʥ ʜʦʩʷʛʘʻ ʨʽʚʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʧʦʨʦʛʫ (La AT) ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (La VO2 max). ʋ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ 

ʩʪʠʤʫʣʷʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʘʥʘʝʨʦʙʥʦʛʦ 

ʨʝʟʝʨʚʫ ʥʘ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʜʠʩʪʘʥʮʽʾ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʝʜʘʣʽ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʚʠʚʯʝʥʥʷ ʪʠʭ ʘʩʧʝʢʪʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ 

ʛʨʘʥʠʯʥʠʭ ʤʝʞ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʤʝʞ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʚ ʢʦʥʢʨʝʪʥʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʽʥʴ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʪʘ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʤʽʞ ʥʠʤʠ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (ʂʈʉ) 

ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʜʘʩʪʴ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʨʝʟʝʨʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʤʽʩʪ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʦʮʽʥʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ 

ʨʝʘʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ ʧʝʨʝʭʽʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʢʦʣʠ ʨʦʟʚʠʪʦʢ ʽ 

ʢʦʤʧʝʥʩʘʮʽʷ ʛʽʧʦʢʩʽʾ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʘʥʘʝʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ (ʣʘʢʪʘʪ-ʘʮʠʜʦʟ). ʇʨʠ ʮʴʦʤʫ 

ʩʪʨʫʢʪʫʨʘ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʂʈʉ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

ʋʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ 
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ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟʽ 

ʩʪʠʤʫʣʷʮʽʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 

ʜʠʩʪʘʥʮʽʾ. 

ʋ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʨʽʟʢʘ, ʩʝʨʝʜʠʥʠ ʪʘ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʜʠʩʪʘʥʮʽʾ ʚ 

ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʩʧʝʮʠʬʽʯʥʽ 

ʩʪʠʤʫʣʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʨʝʘʢʮʽʡ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʡ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʜʣʷ ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʧʦʚôʷʟʘʥʘ 

ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʽʧʦʢʩʽʾ ʥʘ ʧʦʯʘʪʢʫ ʜʠʩʪʘʥʮʽʾ (ʆ2 ʜʝʬʽʮʠʪ 90 s ï 9.1-13,6 mlĿkg-

1), ʨʦʟʚʠʪʢʦʤ ʛʽʧʝʨʢʘʧʥʽʾ VCO2 120 s ï 58,0-62,3 mlĿmin-1Ŀkg-1) ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ 

La VO2 max ï 14.5-16,4 mmol-1, La max ï 18,2-22,0 mmol-1). 

ʎʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʥʘʧʨʫʞʝʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɸʜʘʧʪʘʮʽʷ ʦʨʛʘʥʽʟʤʫ ʜʦ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʪʘ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʛʨʘʥʠʯʥʠʭ ʤʝʞ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʪʘ 

ʻʤʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʚ ʫʤʦʚʘʭ ʤʦʙʽʣʽʟʘʮʽʾ (ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ) ʪʘ ʨʝʘʣʽʟʘʮʽʾ (ʜʠʭʘʣʴʥʘ 

ʢʦʤʧʝʥʩʘʮʽʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ) ʬʫʥʢʮʽʡ. 

ɺʦʜʥʦʯʘʩ ʜʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʤʽʩʪʷʪʴ ʣʠʰʝ 

ʝʧʽʟʦʜʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè ʜʣʷ ʜʠʩʪʘʥʮʽʾ 

2000 ʤ. ʎʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ 

(ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ) ʟʘʩʦʙʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘ ʷʢʠʭ ʛʽʧʦʢʩʽʷ, ʛʽʧʝʨʢʘʧʥʽʷ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ 

ʩʪʠʤʫʣʶʶʪʴ ʨʝʘʢʮʽʶ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 
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4.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʠʤʫʣʶʶʯʽ ʚʧʣʠʚʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ  ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ  

 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʩʦʨʦʢ ʝʣʽʪʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, 

ʯʦʣʦʚʽʢʽʚ, ʯʣʝʥʽʚ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʽ ʨʝʟʝʨʚʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʂʠʪʘʶ, 

ʧʨʦʚʽʜʥʽ ʩʧʦʨʪʩʤʝʥʠ ʧʨʦʚʽʥʮʽʾ ɼʟʷʥʴʰʠ, ʐʘʥʜʫʥ, ɻʫʘʥʩʽ (ʚʽʢ 25,1 Ñ 2,3 ʨʦʢʽʚ, 

ʚʘʛʘ 85,5 Ñ 2,7 kg, ʟʨʽʩʪ 181,2 Ñ 2,1 cm). ɺʩʽ ʩʧʦʨʪʩʤʝʥʠ ʙʫʣʠ ʫʯʘʩʥʠʢʘʤʠ 

ʬʽʥʘʣʴʥʠʭ ʟʘʾʟʜʽʚ (ʬʽʥʘʣʠ ɸ, B ʽ ʉ) ɺʩʝʢʠʪʘʡʩʢʠʭ ɯʛʨ.  

ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 1000 ʤ. ɻʨʫʧʘ çAè ʚʢʣʶʯʘʣʘ 20 ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, 

ʷʢʽ ʤʘʣʠ 1 ï 20 ʧʦʟʠʮʽʶ, ʛʨʫʧʘ çɹè ï 21 ï 40 ʧʦʟʠʮʽ ʁʫ ʨʝʡʪʠʥʛʫ ʟʘ ʢʨʘʱʠʤ 

ʦʩʦʙʠʩʪʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʣʘʥʥʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʚ ʩʝʟʦʥʽ.  

ɺʝʩʣʫʚʘʣʴʥʠʢʠ ʛʨʫʧʠ ɸ ʤʘʣʠ ʯʘʩ ʜʦʣʘʥʥʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʚ ʢʘʥʦʝ ʚ 

ʜʽʘʧʘʟʦʥʽ 3:44,70 ʩ ï 3:53, 65 ʩ; ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʛʨʫʧʠ ɹ ï 3:56,17 ï 4:04,15 ʩ. 

ʉʧʝʮʽʘʣʽʩʪʠ Lab of aquatic training monitoring and intervention of general 

administration of sport of China ʨʝʻʩʪʨʫʚʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

(V →O2), ʚʠʜʘʣʝʥʥʷ CO2 (V →CO2), ʭʚʠʣʠʥʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ (V→E). ʄʝʪʘʙʦʣʽʯʥʘ 

ʦʜʠʥʠʮʷ ʙʫʣʘ ʢʘʣʽʙʨʦʚʘʥʘ ʷʢ ʛʘʟ ʚʽʜʦʤʦʛʦ ʩʢʣʘʜʫ (16,00% O2, 4,00% CO2).  

ɻʘʟʦʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʙʦʣʽʤʝʪʨʘ Oxycon mobile (Jaeger). 

ɹʽʦʭʽʤʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽ ʾʣʘʢʪʘʪʫ ʚ 

ʢʨʦʚʽ, ʚʠʤʽʨʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Biosen S. line lab+. 

ʄʦʜʫʣʷʮʽʶ ʪʝʩʪʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʨʛʦʤʝʪʨʽʾ, ʘ 

ʩʘʤʝ ʝʨʛʦʤʝʪʨʘ çCanoMatrixè. 

ʇʨʦʛʨʘʤʘ ʪʝʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʣʘ ʥʠʟʢʫ ʪʝʩʪʽʚ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʷʢʠʭ ʤʦʜʝʣʶʚʘʣʠ ʫʤʦʚʠ çʩʪʠʤʫʣïʚʽʜʧʦʚʽʜʴè ʪʨʘʥʟʽʻʥʪʥʠʭ ʧʨʦʮʝʩʽʚ ʛʽʧʦʢʩʽʾ, 

ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʨʦʷʚʠ ʚʠʪʨʠʚʘʣʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 

1000 ʤ. ɺʠʙʽʨ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʤʦʜʫʣʷʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘ ʷʢʦʛʦ ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ 

ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ. ʉʢʣʘʜ ʪʝʩʪʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʽ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 4.1 ʽ 

4.2. 

ɼʣʷ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʧʘʢʝʪ SPSS 10.0. ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ (xↄ), ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (S), ʘ ʪʘʢʦʞ ʤʝʜʽʘʥʠ (Me), 

ʤʘʢʩʠʤʘʣʴʥʠʭ (max) ʽ ʤʽʥʽʤʘʣʴʥʠʭ (min) ʟʥʘʯʝʥʴ, 25-ʛʦ ʪʘ 75-ʛʦ ʧʨʦʮʝʥʪʠʣʽʚ. 

ɿʘʩʪʦʩʦʚʘʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ; ʷʢ ʩʪʘʪʠʩʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʨʘʥʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ. ʇʝʨʝʚʽʨʢʫ ʜʘʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ 

ï ʋʾʣʢ.̔ ʋ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ɺʽʣʢʦʢʩʦʥʘ. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘʜʘʚʘʣʠ ʥʘ ʨʽʚʥʽ p = 0,05 (ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ).  

 

ʊʘʙʣʠʮ ̫4.1 ï ʗʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ 

ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʢʘʥʦʾʩʪʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ 

ʇʦʢʘʟʥʠʢʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ 

Eqʈʘʉʆ2  

(VEĿʈʘʉʆ2
-1)  

ʇʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ  ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʢʨʦʚʽ 

EqVʉʆ2  

(VEĿʈʘʉʆ2
-1) 

ʇʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ  ʫ ʚʠʜʠʭʫʚʘʥʦʤʫ ʧʦʚʽʪʨʽ 

EqVʆ2 (VEĿVʆ2
-1) ʇʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ ʨʝʘʢʮʽʾ 

ʩʧʦʞʠʚʘʥʥʷ O 

La max VO2 max  ʈʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ, ʟʘ ʷʢʦʛʦ ʩʧʦʨʪʩʤʝʥ ʜʦʩʷʛʘʻ 

VO  max 

VEĿVʉʆ2
-1 Vʆ2 max step 

test / VEĿVʉʆ2
-1

 critical 

power 

ʇʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʥʘʧʨʫʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 

ʚʪʦʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ Critical power test VEĿVʆ2
-1 Vʆ2 max step test 

/ VEĿVʆ2
-1critical power 

La test 30s  / La critical 

power (CrP) 

ʇʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʨʝʘʢʮʽʾ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ  ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʢʨʦʚʽ 

 

ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʦʢʘʟʥʠʢʽʚ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (n = 40). 
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ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ ʧʦʢʘʟʥʠʢʘʤ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʨʝʘʢʮʽʾ 

ʪʘ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʌʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʤʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ 

ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ, ʨʦʟʛʣʷʜʘʣʠʩʴ 

ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʠʤʫʣʠ (çdrivesè) ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʩʪʽ ʨʝʘʢʮʽʡ ʪʘ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

 

ʊʘʙʣʠʮ ̫ 4.2 ï ʇʨʦʛʨʘʤʘ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠʤʽʨʽʚ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ 

ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ 

ʊʝʩʪʠ ʇʦʢʘʟʥʠʢʠ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ çdrivesè 

ʂʦʤʧʦʥʝʥʪʠ ʘʥʘʣʽʟʫ ï ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ 

ʊʝʩʪ ç10 sè  VE/ʈʘʉʆ2  

ʊʝʩʪ ç30 sè 

VE/ʈʘʉʆ2 

VE/Vʉʆ2 ç30è 

La max test 30 s 

ʇʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ 7 ʭʚʠʣʠʥ. ɿʘʙʨ̔ ʢʨʦʚʠ ʜʣʷ ʚʠʤʽʨʫ ʣʘʢʪʘʪʫ ʢʨʦʚʽ 3  ̔ 5 

ʭʚʠʣʠʥʘ. ʈʝʻʩʪʨʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ 

ʂʦʤʧʦʥʝʥʪ ʘʥʘʣʟ̔ʫ ï ʩʪʽʡʢʠʡ ʩʪʘʥ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚ ʩʪʝʧ ʪʝʩʪ ̔

ST) 

ʉʪʝʧ ʪʝʩʪ: 

1 step 120 ï watt, 2 (3, 4, 5é)  

steps +20 watt    

VE/Vʉʆ2 Vʆ2 max 

VE/Vʆ2 Vʆ2 max  

La max VO2 max  

ʇʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ 7 ʭʚʠʣʠʥ. ɿʘʙʨ̔ ʢʨʦʚʠ ʜʣʷ ʚʠʤʽʨʫ ʣʘʢʪʘʪʫ ʢʨʦʚʽ 3  ̔ 5 

ʭʚʠʣʠʥʘ. ʈʝʻʩʪʨʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ 

ʂʦʤʧʦʥʝʥʪ ʘʥʘʣʟ̔ʫ ï ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ 

ʊʝʩʪ çCritical powerè (CrP) 

VEĿVʉʆ2
-1
Vʆ2 max step test / VEĿVʉʆ2

-1
CP120s 

VEĿVʆ2
-1
2 Vʆ2 max step test   / VEĿVʆ2

-1
CP120s 

La CrP 

La test30s / La CrP 

 

ʅʘʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ (p < 0,05) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʂʈʉ ʪʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʨʽʟʢʘ ʜʠʩʪʘʥʮʽʾ, ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ (n = 

40). ɼʦʩʣʽʜʞʫʚʘʥʽ ʬʨʘʛʤʝʥʪʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʨʽʟʥʷʣʠʩʴ ʨʽʚʥʝʤ ʛʽʧʦʢʩʽʾ, 

ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ. 
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ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʧʦʯʘʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʜʠʩʪʘʥʮʽʾ 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʧʦʯʘʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʜʠʩʪʘʥʮʽʾ ʚʠʷʚʠʚ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ PaCO  ʪʘ VE ʫ ʪʝʩʪʽ 10 s (EqPaCO , r = 0,89) ʪʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʚôʷʟʢʫ 

ʫ ʪʝʩʪʽ 30 s (EqPaCO , r = 0,47). ɺʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ PaCO  ʪʘ 

La ʫ ʪʝʩʪʽ 30 s (r = 0,49) ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ PaCO ʪʘ VCO ʫ ʪʝʩʪʽ 30 s 

(r = 0,59). ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʚôʷʟʢʫ ʤʽʞ EqPaCO  ʪʘ VO (r = 

0,46). ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ EqPaCO ʫ ʪʝʩʪʽ 10 s (ʪʘ 30 s) ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ VO max ST ʪʘ VO max CrP ʚʽʜʧʦʚʽʜʥʦ: r = 0,71 (r = 0,57) ʪʘ r = 0,69 

(r = 0,53). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ çʩʪʠʤʫʣïʨʝʘʢʮʽʷè ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʚʢʣʶʯʘʶʪʴ 

ʧʦʢʘʟʥʠʢʠ EqPaCO (ʪʝʩʪ 10 s ʪʘ 30 s) ʪʘ VCO (ʪʝʩʪ 30 s). 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚ ʩʪʝʧ-ʪʝʩʪʽ (ʧʝʨʽʦʜ ʩʪʽʡʢʦʩʪʽ 98ï100% 

VO max ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ) ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʚôʷʟʢʫ ʤʽʞ VO  ʪʘ VCO (r 

= 0,56), VO  ʪʘ La VO max (r = 0,55), VE ʪʘ VCO (r = 0,51). ʃʽʥʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ (La VO max) ʪʘ ʛʽʧʝʨʢʘʧʥʽʾ (VCO ) ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ VO . ʇʽʜʚʠʱʝʥʥʷ ʜʠʭʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (RER > 1,1), 

ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ CO  (CO  excess) ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ 

(VE excess) ʩʪʠʤʫʣʶʶʪʴ ʨʝʘʢʮʽʶ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. 

ʎʝ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʣʽʥʽʡʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ VE/VCO  (EqCO ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ çʩʪʠʤʫʣïʨʝʘʢʮʽʷè ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚʢʣʶʯʘʶʪʴ ʧʦʢʘʟʥʠʢʠ EqCO , 

VCO , La VO max. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ (ʥʘʚʘʥʪʘʞʝʥʥʷ critical power) 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ (ʥʘʚʘʥʪʘʞʝʥʥʷ critical power) ʚʠʷʚʠʚ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ VCO  CrP ʪʘ EqCO  CrP (r = 0,63), La CrP ʪʘ VCO  CrP 

(r = 0,74), ʘ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʚôʷʟʢʫ ʤʽʞ La CrP ʪʘ ʚʽʜʥʦʰʝʥʥʷʤ La test 30 s / 

La CrP (r = 0,51). ʉʧʦʩʪʝʨʽʛʘʣʠʩʴ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʚôʷʟʢʫ ʤʽʞ EqCO  ST ʪʘ 

EqCO  CrP (r = 0,51), EqO  ST ʪʘ EqO  CrP (r = 0,49), ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ 

ʤʽʞ VO  CrP ʪʘ ʚʽʜʥʦʰʝʥʥʷʤ EqO  ST / EqO  CrP (r = ī 0,53). 
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ʉʪʠʤʫʣʦʤ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ (La test 30 

s / La CrP) ʪʘ ʧʦʩʠʣʝʥʥʷ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ 

(ʙʫʬʝʨʥʦʛʦ) CO . 

ɺ ʫʤʦʚʘʭ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʧʦʢʘʟʥʠʢʠ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ 

ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʂʦʤʧʝʥʩʘʪʦʨʥʝ ʥʘʧʨʫʞʝʥʥʷ ʬʫʥʢʮʽʡ 

ʧʦʚôʷʟʘʥʝ ʟ ʘʢʪʠʚʘʮʽʻʶ ʙʫʬʝʨʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ, ʟ ʚʠʪʽʩʥʝʥʥʷʤ CO  

ʙʽʢʘʨʙʦʥʘʪʘʤʠ ʟ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʮʝʩʽ ʫʪʚʦʨʝʥʥʷ ʣʘʢʪʘʪʫ. ʇʦʩʠʣʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʦʙʫʤʦʚʣʝʥʝ ʫʪʚʦʨʝʥʥʷʤ ʥʘʜʣʠʰʢʦʚʦʛʦ CO  (RER ST > RER 

CrP). ʉʪʫʧʽʥʴ ʟʙʽʣʴʰʝʥʥʷ VCO ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʥʘʝʨʦʙʥʦʾ ʻʤʥʦʩʪʽ (La CrP) ʪʘ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʨʝʟʝʨʚʫ (La test 30 s / La CrP), ʪʦʙʪʦ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ 

ʙʫʬʝʨʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ʌʽʟʽʦʣʦʛʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ (ʘʙʦ ʟʙʝʨʝʞʝʥʥʷʤ) ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ 

ʩʧʦʞʠʚʘʥʥʷ O2. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʨʝʙʮʽʚ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʛʘʣʴʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʛʨʝʙʮʽʚ. ɯʥʪʝʨʝʩ 

ʩʪʘʥʦʚʠʪʴ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʯʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʝʙʮʽʚ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʟʠʮʽʡ ʫ ʨʝʡʪʠʥʛʫ, 

ʛʨʝʙʮʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʛʨʫʧʘ çɸè ð ʩʧʦʨʪʩʤʝʥʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, 

ʪʘ ʛʨʫʧʘ çɹè ð ʩʧʦʨʪʩʤʝʥʠ ʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʨʦʙʦʯʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʋ ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʘʝʨʦʙʥʦʾ ʪʘ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʛʨʝʙʮʽʚ ʛʨʫʧʠ çɸè (n = 20) ʽ ʛʨʫʧʠ çɹè (n = 20), ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʴ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʪʘ 

ʢʨʘʱʠʤ ʦʩʦʙʠʩʪʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʫ ʛʨʝʙʣʽ ʥʘ ʢʘʥʦʝ. 

ɺʝʩʣʫʚʘʣʴʥʠʢʠ ʛʨʫʧʠ A ʤʘʣʠ ʚʠʱʫ ʘʝʨʦʙʥʫ ʧʦʪʫʞʥʽʩʪʴ ʽ ʘʥʘʝʨʦʙʥʫ ʝʥʝʨʛʽʶ (VO2 

max, la). ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʩʧʦʨʪʩʤʝʥʽʚ ʛʨʫʧʠ çɸè, ʷʢ ʚʝʩʣʷʨʽʚ ʽʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʚʝʩʣʷʨʽʚ 

ʛʨʫʧʠ çɹè ð ʟ ʥʠʟʴʢʠʤ. 
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ʊʘʙʣʠʮ ̫4.3 ï ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʛʨʫʧʠ 

çɸè  ̔ʛʨʫʧʠ çɺè  

ʉ
ʪ
ʘ
ʪ
ʠ
ʩ
ʪ
ʠ
ʢ
ʘ

 Data 

ɻʨʫʧʘ çɸè ɻʨʫʧʘ çɺè 

La VO2 max La 
VO2 

max 

 s 18,51 5,62 16,60 5,09 

Me 18,10 5,60 16,70 5,00 

S 0,93 0,18 0,81 0,19 

min 16,90 5,30 15,00 4,90 

max 20,30 6,00 17,70 5,50 

25% 17,90 5,50 16,20 5,00 

75% 19,10 5,70 17,40 5,20 

ʇʨʠʤʽʪʢʘ. ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ çɸè and çɺè: La ï t = 4,014509, p  = 0,000060; VO2 

max ï t = 3,919930, p = 0,000089  

 

ʉʧʝʮʠʬʽʯʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çdrivesè ï EQPaCO2 test 10 s, EQPaCO2 test 30 s, VCO2 

test 30 s, EQCO2 ST, VCO2 ST, La VO2 max, EqCO2 CrP, La test 30 s /La CrP (%), EqO2 ST/EqO2 

CrP (%), EqCO2 ST/EqʉO2 CrP (%) ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʛʨʫʧʠ çɸè  ̔çɺè ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮ ̔3.4. 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʛʨʝʙʮʽ ʛʨʫʧʠ çɸè ʤʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʚʠʨʘʞʝʥʽʩʪʴ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʨʽʟʥʠʮʴ EqO  ST / EqO  CrP (%) ʧʦʚôʷʟʘʥʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ (ʘʙʦ 

ʟʙʝʨʝʞʝʥʥʷʤ) ʨʝʘʢʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʆ  ʫ ʛʨʫʧʠ çɸè ʪʘ ʾʾ ʟʥʠʞʝʥʥʷʤ ʫ ʛʨʫʧʠ çɺè ʟʘ 

ʫʤʦʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (CrP). 

ɿʘ ʫʤʦʚ ʫʤʦʚʥʦʛʦ RER CrP = 1,1 Ñ 0,5 ʨʽʟʥʠʮʷ ʤʽʞ EqCO  CrP ʽ EqO  CrP 

ʩʪʘʥʦʚʠʪʴ 1,0ï1,5%. ʈʽʟʥʠʮʷ ʤʽʞ EqCO  ST ʽ EqCO  CrP ð 3,0ï5,0%, ʘ ʤʽʞ EqO  

ST ʽ EqO  CrP ð 1,0ï3,0%. ʊʘʢʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʬʦʨʤʫʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ 

ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʬʝʢʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ ʪʘ 

ʚʠʩʪʫʧʘʶʪʴ ʩʪʠʤʫʣʦʤ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʬʫʥʢʮʽʡ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ 

ʛʨʝʙʮʽʚ ʫ ʮʠʭ ʫʤʦʚʘʭ. 
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ʊʘʙʣʠʮ ̫4.4 ï ʂʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ çdrivesè 

ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ 

ʉ
ʪ
ʘ
ʪ
ʠ
ʩ
ʪ
ʠ
ʢ
ʘ

 

ɻ
ʨ
ʫ
ʧ
ʠ

  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʐʚʠʜʢʘ ʢʽʥʝʪʠʢʘ ʉʪʽʡʢʠʡ ʩʪʘʥ ʂʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ 
E

Q
P

a
C

O 2
 

te
s
t 

1
0

 s 

E
Q
P

a
C

O 2
  

te
s
t 

3
0

 s 

V
C

O
2
 t
e

s
t 

3
0

 s 

E
Q
C

O
2

  
S

T
 

V
C

O
2
 S

T
 

L
a

 V
O

2
m

a
x 

E
q

C
O

2
 C

rP
 

L
a

 t
e

s
t 

3
0

 s
 / 

L
a

 C
rP

 (
%

) 

E
q

O
2
 S

T
 /

  

E
q

O
2
 C

rP
 

E
q

C
O

2
 S

T
 /

  

E
q
ʉ
O

2
 C

rP
 

 s
ɸ 2,02 3,81 3,89 34,54 5,69 14,5 36,53 60,05 4,63 6,48 

ɺ 1,74 3,63 3,73 35,7 5,19 13,35 35,72 52,55 5,2 3,69 

M
e
 

 ɸ 1,98 3,78 3,9 35 5,7 14,6 36,4 60,1 4,76 6,56 

ɺ 1,77 3,63 3,8 35,8 5,2 13,5 35,19 52,67 4,79 2,89 

S
  

ɸ 0,13 0,11 0,25 1,39 0,14 0,64 0,79 1,04 1,99 1,63 

ɺ 0,11 0,1 0,2 1,24 0,18 0,93 1,08 2,15 2,65 2,2 

m
in

 

 ɸ 1,83 3,64 3,4 32 5,4 13,4 35,1 58 1,25 3,85 

ɺ 1,58 3,4 3,4 32,78 5 11,3 34,18 48,05 1,23 0 

m
a

x 

 ɸ 2,24 4,08 4,3 37 5,9 15,6 37,80 61,75 9,1 8,7 

ɺ 1,92 3,79 4 37,5 5,5 15,1 37,8 55,77 11,85 8,08 

2
5

%
 ɸ 1,91 3,74 3,7 33,42 5,6 14 36,0 59,2 3,16 5,4 

ɺ 1,68 3,57 3,6 35,2 5 12,8 35,0 51,2 3,48 2,17 

7
5

%
 

ɸ 2,15 3,84 4 35 5,8 14,9 36,9 60,59 5,6 7,91 

ɺ 1,84 3,72 3,9 36,61 5,3 14 36,50 54,2 6,7 4,79 

t 

 

4
,0

1
4

5
0

9 

3
,8

7
5

4
7

8 

2
,3

4
3

2
3

6 

2
,9

3
7

0
2

1 

3
,9

1
9

9
3

0 

3
,0

7
9

9
4

5 

3
,5

1
0

5
2

3 

4
,0

1
4

5
0

9 

0
,6

7
7

7
7

4
* 

3
,2

1
5

0
8

3 

p 

0
,0

0
0

0
6

0 

0
,0

0
0

1
0

6 

0
,0

1
9

1
1

8 

0
,0

0
3

3
1

4 

0
,0

0
0

0
8

9 

0
,0

0
2

0
7

1 

0
,0

0
0

4
4

7 

0
,0

0
0

0
6

0 

0
,4

9
7

9
1

5 

0
,0

0
1

3
0

4 

ʇʨʠʤʽʪʢʘ. * ï ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʜʦʩʪʦʚʽʨʥʽ. 

 

ɿʘʟʥʘʯʝʥʽ ʪʠʧʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʝʙʮʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʡ ʻ ʫʤʦʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ 

ʥʘʧʨʫʞʝʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʫ ʩʪʨʫʢʪʫʨʽ ʘʥʘʣʽʟʫ ʥʝ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʝʢʩʪʨʘʦʨʜʠʥʘʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ 
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ʚʢʘʟʫʶʪʴ ʥʘ ʫʥʽʢʘʣʴʥʽ ʩʪʦʨʦʥʠ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʝʙʮʽʚ. ʋʥʽʢʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʫ (n > x Ñ S), ʟʛʽʜʥʦ ʟ 

ʧʨʘʚʠʣʦʤ ʪʨʴʦʭ ʩʠʛʤ [25]. ʅʘʧʨʠʢʣʘʜ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʻʤʥʦʩʪʽ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʨʪʩʤʝʥʘ L.: La CrP = 22,0 

mmolĿl ĭ, La test 30 s / La CrP = 72,7% ʩʪʠʤʫʣʶʶʪʴ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʥʦʰʝʥʥʷ EqCO  ST / 

EqCO  CrP ʟʨʦʩʪʘʻ ʜʦ 7,1%, ʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ EqO  ST / EqO  CrP ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘ ʨʽʚʥʽ 5,5% ʚʽʜʥʦʩʥʦ ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʆ . 

ʆʪʞʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʝʙʮʽʚ ʛʨʫʧʠ çɸè ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʬʫʥʢʮʽʡ ʢʨʠʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (CrP) ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ, ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʡ ʢʦʤʧʝʥʩʘʮʽʾ 

ʚʪʦʤʠ. ʅʘʪʦʤʽʩʪʴ ʧʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʛʨʝʙʮʽʚ ʛʨʫʧʠ çɺè ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʥʘʞʝʥʥʷ 

ʟʘʧʘʩʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʙʫʬʝʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʨʘʥʥʽʡ 

ʩʪʘʜʽʾ ʥʘʧʨʫʞʝʥʦʾ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʽʟʽʦʣʦʛʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʤʝʞ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʯʽʪʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʥʠʞʝʥʥʷ VCO  CrP, VO  CrP, La CrP, La test 30 s / La CrP. 

ʇʨʠ ʮʴʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ EqCO  ST / EqCO  CrP ʪʘ EqO  ST / EqO  CrP ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 7,0ï10,0%. 

 

4.3 ʇʝʨʝʜʫʤʦʚʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʬʦʨʤʫʚʘʣʦʩʷ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʨʝʟʝʨʚʠ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʤʘʡʞʝ ʚʠʯʝʨʧʘʥʽ. ʂʣʶʯʦʚʠʤ 

ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʨʝʙʮʽʚ. ʈʦʟʚôʷʟʘʥʥʶ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʨʠʩʚʷʯʝʥʦ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʨʦʙʽʪ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ [2, 5, 21]. 

ʆʜʥʦʯʘʩʥʦ ʩʬʦʨʤʫʚʘʣʦʩʷ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʣʠʰʝ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʻʤʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʡ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʥʴʦʶ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʘʣ ʩʧʦʨʪʩʤʝʥʘ, ʘʣʝ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʦʮʽʥʢʠ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʪʘ ʩʪʠʤʫʣʷʮʽʾ 

ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ 

ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʦʥʠ 

ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ. 

ʋ ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ ʟ ʧʨʦʷʚʦʤ ʚʠʪʨʠʚʘʣʦʩʪʽ ʮʷ ʧʨʦʙʣʝʤʘ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʚ ʩʧʦʨʪʩʤʝʥʽʚ 

ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ð ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ. ʂʦʞʝʥ ʽʟ 

ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʻ ʚʣʘʩʥʫ ʩʪʨʫʢʪʫʨʫ, ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ. 

ɰʭ ʩʠʩʪʝʤʥʘ ʚʟʘʻʤʦʜʽʷ ʬʦʨʤʫʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʜʽ ʩʧʦʨʪʫ, ʚʠʜʽ ʟʤʘʛʘʥʴ ʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ [31]. ʋ 

ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʟʥʘʯʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʥʴʦ. 

ʆʜʥʠʤ ʽʟ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʻ ʩʪʠʤʫʣʷʮʽʷ 

ʢʨʠʪʠʯʥʦʾ ʨʝʛʫʣʷʪʦʨʥʦʾ ʩʪʘʜʽʾ (ʂʈʉ) ʧʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʐʚʠʜʢʘ, ʘʜʝʢʚʘʪʥʘ ʽ 

ʧʦʚʥʦʮʽʥʥʘ ʨʝʘʢʮʽʷ ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʬʘʢʪʦʨʦʤ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ. ʋ 

ʮʠʢʣʽʯʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʦʚôʷʟʫʶʪʴ ʽʟ ʨʦʟʚʠʪʢʦʤ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ. ɺʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʻ ʥʝʡʨʦʛʝʥʥʽ ʚʧʣʠʚʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʯʘʪʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʨʝʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʨʝʘʢʮʽʾ ʚ ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʪʘ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚ 
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ʢʦʞʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ɺʘʨʽʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʝʙʮʽʚ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʋ ʛʨʝʙʮʽʚ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʻ ʩʪʠʤʫʣʦʤ ʜʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʽ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʋ ʩʧʦʨʪʩʤʝʥʽʚ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʘʙʦ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʟʥʘʯʝʥʽ ʩʪʘʥʠ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʟʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʦʾ 

ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ, ʘ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

(critical power load) ð ʜʦ ʟʥʠʞʝʥʥʷ ʤʝʞ ʨʝʘʢʮʽʡ ʱʦʜʦ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ. ʎʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʥʠʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʾ, ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦ-

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʚ ʧʨʦʮʝʩʽ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʘʢʘʜʝʤʽʯʥʦʤʫ ʚʝʩʣʫʚʘʥʥʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ ʧʝʨʝʭʽʜʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʛʽʧʦʢʩʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ð ʛʽʧʝʨʢʘʧʥʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ð 

ʣʘʢʪʘʪ-ʘʮʠʜʦʟ. ɺʠʜʽʣʠʪʠ ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʝʡʨʦʛʝʥʥʦʛʦ, 

ʛʽʧʦʢʩʠʯʥʦʛʦ ʪʘ ʘʮʠʜʝʤʽʯʥʦʛʦ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ. ʅʘʧʨʷʤʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʧʦʥʝʥʪʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʨʝʘʢʮʽʾ ʪʘ ʩʪʫʧʝʥʝʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʜʝʢʚʘʪʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʙʦʪʠ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 1000 ʤ: ʧʦʯʘʪʢʦʚʘ ʯʘʩʪʠʥʘ ʜʠʩʪʘʥʮʽʾ ʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʶ ʰʚʠʜʢʘ 

ʢʽʥʝʪʠʢʘ ʨʝʘʢʮʽʡ; ʩʝʨʝʜʠʥʘ ʜʠʩʪʘʥʮʽʾ ð ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʡ; ʜʨʫʛʘ 

ʧʦʣʦʚʠʥʘ ʜʠʩʪʘʥʮʽʾ ð ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʋ 

ʩʫʢʫʧʥʦʩʪʽ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʜʝ ʢʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʠʤʫʣʷʮʽʾ 

ʬʫʥʢʮʽʡ ʽ ʚʧʣʠʚʘʻ ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʟʤʘʛʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʜʫʤʽʚ ʽ ʝʚʨʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʨʝʙʮʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ 

ʨʝʘʢʮʽʡ. 

ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʨʦʙʦʪʠ MacDougall J., Wenger H., Green H. (1997), 

Tomiak T., Mishchenko V. ʪʘ ʽʥ. (2014), ɸ. ɼʷʯʝʥʢʦ (2018 ï 2025), ʆ. ʈʫʩʘʥʦʚʦʾ 

(2018 ï 2024), ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ ʚʽʜʨʽʟʢʘʭ ʟʤʘʛʘʣʴʥʦʾ 

ʜʠʩʪʘʥʮʽʾ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʻʤʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ (ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ), ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʡ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ 

ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʥʘ ʚʽʜʨʽʟʢʘʭ ʜʠʩʪʘʥʮʽʾ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʫʚʘʣʦʩʷ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʚ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ 

ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʛʨʝʙʮʽʚ ʣʝʞʠʪʴ çʧʨʠʥʮʠʧ ʜʦʤʽʥʦè. ɼʣʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʽʥʘ 

ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʘ ʣʘʥʮʶʛʘ ï ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʨʝʘʢʮʽʡ ð ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ 

ʩʫʩʽʜʥʴʦʛʦ ʝʣʝʤʝʥʪʘ ï ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʡ, ʘ ʜʘʣʽ ʚ ʣʽʥʽʡʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ï 

ʟʤʽʥʫ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʚʠʩʦʢʦʤʫ 

ʩʪʫʧʝʥʶ ʨʝʘʣʽʟʘʮʽʾ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʷʢʘ ʻ ʩʪʠʤʫʣʦʤ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʽ 

ʩʪʽʡʢʦʩʪʽ ʨʝʘʢʮʽʡ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ Y. Liu, J. M. Steinacker, M. 

Stauch (1995), S. A. Ward, N. Lamarra, B. Whipp (1996), O. Ozkaya, G. A. Balci ʪʘ 

ʽʥ. (2021), A. Diachenko, G. Pengcheng ʪʘ ʽʥ. (2021) ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ ʩʪʠʤʫʣʷʮʽʾ 

ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʨʝʘʢʮʽʡ ʪʘ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʾʾ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ 

ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ, ʷʢʽ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʥʦʰʝʥʥʷ 
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ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ CO  ʽ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (PaCO  test 10 s ʪʘ PaCO  

test 30 s) ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʦʮʽʥʢʠ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ. 

ʋ ʨʦʙʦʪʘʭ R. L. Warren (1987), R. T. Withers, G. Ploeg, J. P. Finn (1993), B. 

J. Whipp, S. A. Ward ʪʘ ʽʥ. (2005), C. Cleuziou, S. Perrey ʪʘ ʽʥ. (2005) ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʩʪʘʥʜʘʨʪʥʽ ʫʤʦʚʠ ʛʽʧʦʢʩʽʾ ʪʘ ʛʽʧʝʨʢʘʧʥʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ, ʷʢʽ 

ʩʪʠʤʫʣʶʶʪʴ ʰʚʠʜʢʫ ʢʽʥʝʪʠʢʫ, ʘʥʘʝʨʦʙʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʨʝʘʢʮʽʶ ʜʠʭʘʣʴʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ ʽ ʾʭ 

ʢʦʤʙʽʥʘʮʽʡ ʤʘʶʪʴ ʚʠʨʘʞʝʥʠʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʚʠʨʽʰʫʚʘʪʠ ʯʘʩʪʢʦʚʽ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ ʜʣʷ ʨʦʟʚʠʪʢʫ VO  max [162], ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʥʘʨʦʩʪʘʶʯʦʛʦ 

ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʪʽʡʢʦʩʪʽ ʪʘ ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ [187], ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʫ ʧʨʦʮʝʩʽ 

critical power load [130]. 

ʆʜʥʘʢ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʠʨʽʰʝʥʦ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. ʎʝ ʟʫʤʦʚʣʝʥʦ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜʩʫʪʥʽʩʪʶ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʷʮʽʶ ʬʫʥʢʮʽʡ ʪʘ ʾʭ ʩʪʠʤʫʣʷʮʽʶ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʥʘʧʨʫʞʝʥʥʷ ʟʤʘʛʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦʾ ʦʩʥʦʚʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ ʟʥʠʞʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʛʨʝʙʮʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 2000 ʤ. ʎʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ 

ʨʦʙʦʪʠ ʪʘ ʢʨʠʪʝʨʽʾʚ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʅʘʚʝʜʝʥʽ ʚ ʩʪʘʪʪʽ ʜʘʥʽ ʜʘʶʪʴ ʷʢʽʩʥʫ ʪʘ ʢʽʣʴʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʭʘʥʽʟʤʘʤ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʽ ʩʪʠʤʫʣʷʮʽʾ ʤʝʞ ʨʝʘʢʮʽʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʨʝʙʮʽʚ. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʘʥʘʝʨʦʙʥʦʾ ʪʘ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʛʨʝʙʮʽʚ 

ʽʟ ʚʠʩʦʢʠʤʠ ʨʝʘʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ. 
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ʉʪʠʤʫʣʦʤ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʢʮʽʾ ʻ ʨʦʟʚʠʪʦʢ ʘʮʠʜʦʟʫ, ʡʦʛʦ ʧʨʦʷʚʠ ʥʘ ʜʠʩʪʘʥʮʽʾ ð 

ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ CO , ʚʠʜʽʣʝʥʥʷ CO , ʣʘʢʪʘʪ-ʘʮʠʜʦʟ. ɺʧʣʠʚ 

ʟʘʟʥʘʯʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʘʢʮʽʾ ʥʘ ʚʽʜʨʽʟʢʘʭ ʜʠʩʪʘʥʮʽʾ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ɿ ʮʠʤ 

ʧʦʚôʷʟʘʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʨʝʘʢʮʽʾ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʧʦʢʘʟʥʠʢʽʚ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ: PaCO  test 10 s (test 30 s) ʪʘ VCO  test 30 s 

ʜʣʷ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ; EQCO  ST, VCO  ST, La VO  max ʜʣʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ; 

EqCO  CrP, La test 30 s / La CrP (%), EqO  ST / EqO  CrP, EqCO  ST / EqCO  CrP 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽ ʩʪʠʤʫʣʠ 

ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʽ ʘʙʦ ʟʥʠʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ ʝʥʝʨʛʦ-

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʥʘ ʧʦʯʘʪʢʫ, ʫ ʩʝʨʝʜʠʥʽ ʪʘ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʜʠʩʪʘʥʮʽʾ. 

ʅʘʧʨʷʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ɼʣʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʦʨʤʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʡ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ xↄ Ñ S 

(ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʦʤ ʪʨʴʦʭ ʩʠʛʤ [1]). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʡ ʫ ʤʝʞʘʭ xↄ Ñ S 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʫʟʘʛʘʣʴʥʝʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʦʩʥʦʚʥʫ ʛʨʫʧʫ ʛʨʝʙʮʽʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ n > xↄ Ñ S ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʡ ʚʢʘʟʫʶʪʴ ʥʘ ʫʥʽʢʘʣʴʥʽ ʩʪʦʨʦʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʝʙʮʽʚ. 

ɿʥʠʞʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʾ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʜʣʷ ʢʦʨʝʢʮʽʾ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʋ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ʪʘ 

ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [88, 91, 94, 99, 103]. 

ʋ ʩʠʩʪʝʤʽ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ ʚʘʞʣʠʚʘ 

ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʩʠʩʪʝʤʽ ʚʽʜʥʦʚʣʝʥʥʷ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʛʽʧʦʢʩʽʾ ʪʘ ʟʥʠʞʫʶʪʴ ʜʦ ʛʽʧʝʨʢʘʧʥʽʾ [9]. ɽʬʝʢʪʠ 
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ʪʘʢʠʭ ʚʧʣʠʚʽʚ ʧʦʚôʷʟʘʥʽ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʩʪʘʥʫ ʧʝʨʝʜʩʪʘʨʪʦʚʦʾ ʛʦʪʦʚʥʦʩʪʽ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʧʝʨʝʜʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʨʘʥʥʴʦʾ ʚʪʦʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʠʤʫʣʷʮʽʻʶ ʨʝʞʠʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ 

ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʁʜʝʪʴʩʷ ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʘʥʘʝʨʦʙʥʦʛʦ ʪʘ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʢʘʜʝʤʽʯʥʦʛʦ 

ʚʝʩʣʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʞʠʤʠ ʪʝʩʪʦʚʦʾ ʨʦʙʦʪʠ, ʚ ʧʨʦʮʝʩʽ ʷʢʠʭ 

ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʩʪʘʪʪʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʦʙʩʷʛ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʝʘʢʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʜʦʟʘïʝʬʝʢʪè 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʪʞʝ, ʧʦʢʘʟʘʥʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʛʨʝʙʮʽʚ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʪʘ ʝʥʝʨʛʦ-

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʛʨʝʙʮʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʪʘʥʦʚʣʷʪʴ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʩʧʝʮʽʘʣʴʥʦʶ ʬʽʟʠʯʥʦʶ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʶ 

ʛʨʝʙʮʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ 

ʡ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ, ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ɼʦʩʷʛʥʝʥʥʷ ʤʝʞ ʘʥʘʝʨʦʙʥʦʾ ʪʘ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 

ʛʨʝʙʮʽʚ ʽʟ ʚʠʩʦʢʠʤʠ ʨʝʘʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ. ʉʪʠʤʫʣʦʤ ʜʦ ʧʦʩʠʣʝʥʥʷ ʨʝʘʢʮʽʾ ʻ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ CO , 

ʧʽʜʚʠʱʝʥʥʷ ʚʠʜʽʣʝʥʥʷ CO  ʪʘ ʨʦʟʚʠʪʦʢ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ. ɺʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ 

ʨʝʘʢʮʽʡ ʥʘ ʨʽʟʥʠʭ ʚʽʜʨʽʟʢʘʭ ʜʠʩʪʘʥʮʽʾ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʩʪʨʫʢʪʫʨʽ çʩʪʠʤʫʣ ð ʨʝʘʢʮʽʷè ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʩʢʣʘʜʽ ʧʦʢʘʟʥʠʢʽʚ 
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ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ. ɼʣʷ ʦʮʽʥʢʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ PaCO  test 10 s (test 30 s) ʽ VCO  test 30 s; ʜʣʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 

ð EQCO  ST, VCO  ST, La VO  max; ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ð EqCO  CrP, La 

test 30 s / La CrP (%), EqO  ST / EqO  CrP, EqCO  ST / EqCO  CrP. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ çʩʪʠʤʫʣ ð ʨʝʘʢʮʽʷè ʥʘ ʩʧʝʮʠʬʽʯʥʽ ʧʨʦʷʚʠ 

ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʽ ʘʙʦ ʟʥʠʞʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʞ ʨʝʘʢʮʽʾ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʥʘ ʧʦʯʘʪʢʫ, ʫ 

ʩʝʨʝʜʠʥʽ ʪʘ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʜʠʩʪʘʥʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [20, 21, 86]. 
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ʈʆɿɼɯʃ 5 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʉʇɽʎɯɸʃʔʅʆɰ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ɺɽʉʃʋɺɸʃʔʅʀʂɯɺ ɿɸʃɽɾʅʆ 

ɺɯɼ ɿʄɸɻɸʃʔʅʆɰ ɼʀʉʊɸʅʎɯɰ 

 

ʇʨʦʛʨʘʤʘ ʢʘʥʦʝ ʥʘ ɯʛʨʘʭ XXXIII ʆʣʽʤʧʽʘʜʠ ʚ ʇʘʨʠʞʽ (2024 ʨʽʢ) ʚʢʣʶʯʘʣʘ 

ʟʤʘʛʘʥʥʷ ʯʦʣʦʚʽʢʽʚ ʥʘ ʜʚʦʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ (ʉ ï 2) ʽ 1000 ʤ (ʉ ï 1). 

ɼʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 500 ʤ ʽ 1000 

ʤ ʟʘʩʪʦʩʫʚʘʣʠ ʫʥʽʚʝʨʩʘʣʴʥʽ, ʧʦʰʠʨʝʥʽ ʚ ʧʨʘʢʪʠʮʽ ʧʽʜʛʦʪʦʚʢʠ ʚ ʚʝʩʣʫʚʘʥʥʽ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʪʝʩʪʠ, ʫʤʦʚʥʦ ʥʘʟʚʘʥʽ Performance Test I & II (PT500 ʽ PT1000).  

ʊʨʘʜʠʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʝʥʥʷ VO2 max ʽ La max, ʜʦʧʦʚʥʝʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʝʛʫʣʶʶʯʽ ʬʫʥʢʮʽʾ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʢʨʠʪʝʨʽʾ ʾʭ ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʠʟʥʘʯʝʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 

ʤ ʽ 1000 ʤ.  

 

5.1 ʉʧʝʮʠʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ 

ʜʠʩʪʘʥʮʽʷʭ 

 

ʄʝʪʦʶ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥ ̫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʂʈʉ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 

1000 ʤ.  

ɺʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ 500 ʤ ʽ 1000 ʤ ʩʢʣʘʜʘʶʪʴ 
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ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʉʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 500 ʤ 

ʩʢʣʘʜʘʻ ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʙʽʣʽʟʘʮʽʶ ʨʝʟʝʨʚ̔ ʚ ʽ ʨʝʘʣʽʟʘʮʽʶ ʬʽʥʽʰʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. ɼʠʩʪʘʥʮʽʾ 1000 ʤ ï 

ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ, ʩʪʽʡʢʠʡ ʩʪʘʥ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ɺʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʚʟʘʻʤʦʜʽʾ ʥʘʚʝʜʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʧʦʪʫʞʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʬʽʥʽʰʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʟʘʩʪʦʩʦʚʘʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ Performance Test: PT500 ʽ PT1000, ʪʨʠʚʘʣʽʩʪʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʚʽ ʪʘ ʯʦʪʠʨʠ ʭʚʠʣʠʥʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʷʭ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʢʣʘʜʠ ʟʤʽʩʪʦʚʥʫ 

ʦʩʥʦʚʫ ʘʥʘʣʽʟʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʬʘʢʪʦʨʽʚ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʆʮʽʥʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʌʘʭʽʚʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʪʘ Lab of aquatic training monitoring and intervention 

of general administration of sport of China ʧʨʦʚʝʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʂʈʉ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʪʘ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ʈʝʻʩʪʨʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʛʘʟʦʦʙʤʽʥʫ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʩʘʤʝ ʚʞʠʚʘʥʥʷ 

ʢʠʩʥʶ (VO2), ʚʠʜʽʣʝʥʥʷ CO2 (VCO2), ʭʚʠʣʠʥʥʦʾ ʚʝʥʪʠʣʷʮʽ ʾ ʣʝʛʝʥʽʚ (VE) 

ʧʨʦʚʝʜʝʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʙʦʣʽʤʝʪʨʘ Oxycon mobile 

(Jaeger). ʈʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ EqCO2 ̔  EQVO2, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ 

ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ VO2 max ʽ 

VCO2 max. 

ʇʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʚʠʜʽʣʝʥʥʷ ʉʆ2 

ʨʝʻʩʪʨʫʚʘʣʠ ʚ ʧʝʨʽʦʜ ʜʦʩʷʛʥʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʢʚʘʟʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ VO2 max ʽ 

VCO2 max. ɼʦ ʚʽʜʦʤʘ ʧʨʠʡʤʘʣʠ ʩʪʘʣʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ EqVO2 ʽ EqCO2. 
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ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ "Biosen S. line lab+". ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʝʜʝʥʦ ʥʘ 3  ̔5 

ʭʚʠʣʠʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʘ CanoMatrix. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʨʛʦʤʝʪʨʘ ʜʦʟʚʦʣʠʣʠ ʨʝʻʩʪʨʫʚʘʪʠ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ ʩʠʥʭʨʦʥʥʦ ʝʨʛʦʤʝʪʨʠʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʫ 

ʩʪʘʪʠʩʪʠʢʫ (ὼӶ, Me, max, min, Q1 ï 25%, Q3 ï 75%, IQR). ʁʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ 

ʧʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʣʠʰʝ ʥʘ ʨʽʚʥʽ p = 0,05 (ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ). ɼʣʷ ʦʮʽʥʢʠ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʦʜʥʦʨʽʜʥʦʾ ʛʨʫʧʠ (n=8) ʜʦ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ 

ʟʘʩʪʦʩʫʚʘʣʠ ʧʘʨʥʠʡ t ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟʤʽʥ 

ʚʠʟʥʘʯʝʥʦ ʝʬʝʢʪ Cohenôs d. ɽʬʝʢʪ ʂʦʝʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʚʩʷ ʷʢ: ʤʘʣʠʡ (d å 0,2), 

ʩʝʨʝʜʥʽʡ (d å 0,5), ʚʝʣʠʢʠʡ (d Ó 0,8). 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʽ ʧʨʦʚʽʜʥʽ ʚʝʩʣʫʚʘʣʴʥʠʢ ʂʠʪʘʶ. ɺʽʩʽʤ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ (n = 8), ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ (ʉ ï 2); ʚʽʩʽʤ ï 

1000 ʤ (ʉ ï 1) ɺʩʽ ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʙʫʣʠ ʧʨʠʟʝʨʠ ʽ ʧʝʨʝʤʦʞʮʽ ʯʝʤʧʽʦʥʘʪʽʚ ʉʚʽʪʫ ʟ 

ʚʝʩʣʫʚʘʥʥʷ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ (Canoe Sprint), 2019 ï 2025; ɺʩʝʢʠʪʘʡʩʴʢʠʭ ɯʛʦʨ, 

2025; ʃʽʪʥʽʭ ɸʟʽʘʪʩʴʢʠʭ ɯʛʦʨ, 2022; XXXII ʆʣʽʤʧʽʡʩʴʢʠʭ ɯʛʦʨ, ʊʦʢʽʦ 2020; XXXIII 

ʆʣʽʤʧʽʡʩʴʢʠʭ ɯʛʦʨ, ʇʘʨʠʞ, 2024. 

ʋʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʽʜʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʩʚʽʪʫ ʥʘʜʘʣʦ ʜʦʜʘʪʢʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʩʫʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

(CanoMatrix) ʽ ʡʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ɿʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʘʜʽʷ ʪʝʩʪʫʚʘʥʥʷ, ʦʮʽʥʢʠ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ; ʩʪʘʜʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ. 
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ɿʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ï 

ʩʧʨʠʥʪʝʨʽʚ ʚʢʣʶʯʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫ (VO2 max, 

VCO2, La, VE) ʽ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ, ʟʦʢʨʝʤʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ ʽ 

ʚʠʜʽʣʝʥʥʷ ʉʆ2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ VO2 max ʽ VCO2 ʨʝʻʩʪʨʫʚʘʣʠ ʚ ʧʝʨʽʦʜ ʢʚʘʟʽ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʂʈʉ ʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ Performance Test I (PT500) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 5.1. 

ɸʥʘʣʽʟ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʜʦ ʪʘ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʟʨʫʰʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʧʪʠʤʽʟʘʮʽʶ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ 

ʩʪʽʡʢʦʤʫ ʩʪʘʥʽ (p < 0,05). 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʛʨʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ VCO , VE ʪʘ 

VO  max (p < 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʦʙʤʽʥʫ ʛʘʟʽʚ. ɺʦʜʥʦʯʘʩ ʟʥʠʞʝʥʥʷ VE/VCO  (EqCO ) (p = 0,040) 

ʚʢʘʟʫʻ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʟʘʮʽʶ ʜʠʭʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ CO , ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʧʨʠ 

ʨʦʙʦʪʽ çʢʨʠʪʠʯʥʦʾè ʟʤʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ɿʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ VE/O  (EqO ) (p = 0,002) ʚʽʜʦʙʨʘʞʘʻ ʢʦʤʧʝʥʩʘʮʽʡʥʽ 

ʧʨʦʷʚʠ ʘʜʘʧʪʘʮʽʾ ʜʠʭʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʘʷʚʥʽ ʟʤʽʥʠ ʻ ʧʨʠʨʦʜʥʽʤʠ, ʧʨʠ ʫʤʦʚʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʦʥʠ ʩʫʪʪʻʚʦ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ ʫʤʦʚʘʭ ʥʘʜʥʘʧʨʫʞʝʥʠʭ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ. 
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ʊʘʙʣʠʮʷ 5.1 ï ʇʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (n = 8), ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʨʦʪʷʛʦʤ 

ʚʠʢʦʥʘʥʥʷ Performance Test I (PT500) 

ʉ
ʪ
ʘ
ʪ
ʠ
ʩ
ʪ
ʠ
ʢ
ʘ

 
ʇʦʢʘʟʥʠʢʠ 

VCO2 VE VE/VCO2 VO2 max VE/O2 la ὡ 

ɼʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

 ̖ 5,10 145,13 29,17 4,98 28,47 14,00 178,88 

Me 5,15 145,00 29,30 5,00 28,40 13,90 179,50 

S 0,12 3,94 0,69 0,10 0,91 0,59 4,76 

max 5,20 151,00 30,00 5,10 29,80 14,90 184,00 

min 4,90 139,00 28,20 4,80 27,12 13,20 170,00 

25% 5,20 147,50 29,66 5,03 29,13 14,35 183,00 

75% 5,00 143,25 28,78 4,90 27,84 13,65 176,50 

IQR 0,2 4,25 0,88 0,13 1,29 0,7 6,5 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

 ̖ 5,34 152,88 28,65 5,14 29,76 14,86 191,00 

Me 5,40 153,00 28,70 5,15 29,81 14,95 191,00 

S 0,13 2,17 0,52 0,11 0,47 0,34 5,45 

max 5,50 155,00 29,42 5,30 30,60 15,20 197,00 

min 5,10 149,00 27,82 5,00 28,87 14,10 181,00 

25% 5,40 155,00 28,83 5,20 29,81 15,03 195,50 

75% 5,28 151,75 28,40 5,08 29,75 14,80 188,50 

IQR 0,12 3,25 0,43 0,12 0,06 0,23 7 

ʇʨʠʤʽʪʢʘ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʠ: VCO  (t = ī9,03; p < 0,001; Cohenôs (d = 1,90), VE (t = ī 6,96; p < 0,001; d = 2,44), 

VE/VCO  (t = 2,52; p = 0,040; d = ī 0,87), VO max (t = ī 8,88; p < 0,001; d = 1,55), VE/O  (t = ī 

4,69; p = 0,002; d = 1,81). La (t = 7,1; p < 0,001; d = 2,5); W (t = 6,0; p < 0,001; d = 2,12).   

 
ɼʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʚʽʜʦʙʨʘʞʘʻ ʟʨʦʩʪʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ ʙʽʣʴʰʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ 

ʨʝʟʝʨʚʫ.  

ɿʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, 

ʫʤʦʚʥʦ ʥʘʟʚʘʥʠʭ ʩʪʘʻʨʘʤʠ (VO2 max, VCO2 max, La, VE) ʽ ʚʝʥʪʠʣʷʮʽʡʥʦ-



 115 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ 

ʬʫʥʢʮʽʡ ʚ ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ VO2 max ʽ VCO2 max. ʇʦʢʘʟʥʠʢʠ VCO2 max 

ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʷʛʥʝʥʥʷ ʧʽʢʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. ʇʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ Performance Test II (PT1000). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʽ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ (n = 8) ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʟʘ 

ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (p < 0,05). ʎʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.2. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜʟʥʘʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ VCO  ʟ 5,58 

Ñ 0,20 ʜʦ 5,70 Ñ 0,21 ʣĿʭʚ ĭ (p = 0,002), ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʘʯʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (VE) ð ʟ 161,8 Ñ 4,4 ʜʦ 169,4 Ñ 2,8 ʣĿʭʚ ĭ (p < 

0,001). ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʫ ʂʦʝʥʘ ʜʣʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʣʘ ʚʝʣʠʢʦʤʫ ʝʬʝʢʪʫ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ (d = 1,77ï2,75). 

ʇʦʢʘʟʥʠʢ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʟʘ CO  (VE/VCO ) ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʚʩʷ ʟ 31,45 Ñ 1,46 ʜʦ 29,74 Ñ 0,78 ʫʤ. ʦʜ. (p = 0,024; d 

= 1,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ 

ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɸʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʦʮʽʥʝʥʘ ʟʘ VO  max, ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʣʘ ʟ 5,15 Ñ 0,16 

ʜʦ 5,39 Ñ 0,14 ʣĿʭʚ ĭ (p = 0,002; d = 1,69), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʰʠʨʝʥʥʷ ʘʝʨʦʙʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʧʦʨʪʩʤʝʥʽʚ. ʇʘʨʘʣʝʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʨʘʞʝʥʝ ʧʽʜʚʠʱʝʥʥʷ VE/O  

ï ʟ 29,04 Ñ 0,60 ʜʦ 31,44 Ñ 0,75 ʫʤ. ʦʜ. (p < 0,001; d = 3,42), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ. ʎʽ ʟʤʽʥʠ 

ʚʚʘʞʘʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤʠ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʽʟʘʮʽʾ ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʣʘʢʪʘʪʫ ʢʨʦʚʽ (La) ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʦʩʪʦʚʽʨʥʦ 

ʟʨʦʩʣʘ ʟ 15,41 Ñ 0,42 ʜʦ 16,90 Ñ 0,45 ʤʤʦʣʴĿʣ ĭ (p < 0,001), ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʦʤʫ 

ʝʬʝʢʪʽ ʂʦʝʥʘ (d = 5,41), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʜʘʪʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 5.2 ï ʇʦʢʘʟʥʠʢʠ ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (n=8), ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʨʦʪʷʛʦʤ 

ʚʠʢʦʥʘʥʥʷ Performance Test II (PT1000) 

ʉ
ʪ
ʘ
ʪ
ʠ
ʩ
ʪ
ʠ
ʢ
ʘ

 
ʇʦʢʘʟʥʠʢʠ 

VCO2 VE VE/VCO2 VO2 max VE/O2 la ὡ 

ɼʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

 ̖ 5,58 161,75 31,44 5,15 29,02 15,41 159,00 

Me 5,55 161,00 30,96 5,15 29,00 15,35 164,50 

S 0,18 4,46 1,46 0,15 0,56 0,45 2,45 

max 5,90 168,00 33,60 5,40 30,18 16,00 167,00 

min 5,30 154,00 29,44 5,00 28,39 14,90 159,00 

25% 5,63 165,25 32,56 5,23 29,14 15,83 165,25 

75% 5,50 159,75 30,65 5,00 28,68 15,00 163,00 

IQR 0,13 5,5 1,91 0,23 0,46 0,83 2,25 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

 ̖ 5,70 169,38 29,74 5,39 31,45 16,90 175,13 

Me 5,70 169,00 29,74 5,45 31,47 17,00 175,00 

S 0,21 2,56 0,73 0,14 0,67 0,47 1,89 

max 6,00 174,00 30,73 5,50 32,50 17,40 178,00 

min 5,40 165,00 28,81 5,20 30,55 16,00 172,00 

25% 5,83 170,25 30,27 5,50 31,82 17,20 176,25 

75% 5,58 168,75 29,10 5,28 31,00 16,75 174,00 

IQR 0,25 1,5 1,17 0,22 0,82 0,45 2,25 

ʇʨʠʤʽʪʢʘ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʦ ʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ: VCO  

(p = 0,002; d = 1,77); VE (p < 0,001; d = 2,75); VE/VCO  (p = 0,024; d = 1,01), VO  max  (p = 0,002; 

d = 1,69); VE/O    (p < 0,001; d = 3,42); La (p < 0,001; d = 5,41). ὡ (p < 0,001; d = 3,84). 

 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʤʽʥ ʩʪʘʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ (W ʩʨ) ʟ 164,0 Ñ 2,6 ʜʦ 175,1 Ñ 2,0 ɺʪ (p < 0,001; d = 3,84), 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʤʦʜʝʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʛʨʘʤʘ 

ʟʘʙʝʟʧʝʯʠʣʘ ʢʦʤʧʣʝʢʩʥʝ ʧʦʢʨʘʱʝʥʥʷ ʘʝʨʦʙʥʠʭ, ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʘ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʫ Cohen ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʚʠʷʚʣʝʥʠʭ ʟʤʽʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 
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ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʜʠʩʪʘʥʮʽ ʾ500 ʤ ʽ 1000 ʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʢʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ 

ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ɼʣʷ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ ʩʪʽʡʢʠʡ ʩʪʘʥ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʧʽʜ ʯʘʩ 

ʟʤʘʛʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʁʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʙʽʣʽʟʘʮʽʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʬʽʥʽʰʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʚʠʨʘʟʥʽ ʬʘʟʠ, ʘ ʩʘʤʝ ʰʚʠʜʢʫ ʢʽʥʝʪʠʢʫ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʪʘ 

ʤʝʭʘʥʽʟʤʠ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʽʜʨʽʟʢʫ ʜʠʩʪʘʥʮʽʾ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʯʠʥʥʠʢʘʤ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʟʦʢʨʝʤʘ ʨʝʛʫʣʷʮʽʾ 

ʬʫʥʢʮʽʡ ʫ ʧʨʦʮʝʩʘʭ ʧʝʨʝʭʦʜʫ ʤʽʞ ʩʪʽʡʢʠʤ ʩʪʘʥʦʤ, ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ ʽ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʪʦʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʽ ʚʟʘʻʤʦʜʽʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʬʽʥʽʰʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʾʭʥʶ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʫʪʚʦʨʶʶʪʴ ʟʤʽʩʪʦʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʨʦʟʨʦʙʢʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɺʟʘʛʘʣʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʝʨʦʚʘʥʠʭ ʟʤʽʥʘʭ 

EqCO , EqO  ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʘʝʨʦʙʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 

1000 ʤ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʨʠʚʝʜʝʥʽ ʥʠʞʯʝ, ʚ ʧʽʜʨʦʟʜʽʣʽ 5.2. 
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5.2 ʉʠʩʪʝʤʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʩʧʝʮʠʬʽʢʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

 

ʅʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʻ ʩʫʪʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʤʝʪʦʜʠʯʥʽ ʪʘ ʝʤʧʽʨʠʯʥʽ ʟʥʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ, ʪʨʝʥʝʨʽʚ, ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɹʫʜʴ ʷʢʘ ʟʤʽʥʘ ʟʤʽʩʪʫ, ʩʪʨʫʢʪʫʨʠ, ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʥʠʭ, ʯʘʩʪʦ ʤʘʣʦʢʝʨʦʚʘʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. ɺʦʜʥʦʯʘʩ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʩʪʘʣʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʠ, 

ʫʩʧʽʰʥʘ ʚ ʤʠʥʫʣʦʤʫ, ʩʪʘʻ ʢʨʘʡ ʥʝʘʬʝʢʪʠʚʥʦʶ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʩʪʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʦʜʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʂʨʽʤ ʮʴʦʛʦ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʶʯʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʩʘʤʝ ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʤʝʪʦʜʠʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʪʦʱʦ,  ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʰʣʷʭʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʷʢʦʩʪʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʛʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʻ ʥʝ ʩʪʽʣʴʢʠ ʟʘʤʽʥʘ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ, ʩʢʽʣʴʢʠ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʾʾ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʽ ʟʘʩʦʙʽʚ, ʯʠ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʛʘʣʴʤʫʶʪʴ ʨʦʟʚʠʪʦʢ ʩʘʤʦʾ ʩʠʩʪʝʤʠ, ʽ ʾʭ ʟʘʤʽʥʦʶ ʥʘ ʥʦʚʽʪʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʽ 

ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ  ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ 

ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʩʫʯʘʩʥʽʰʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ CanoMatrix, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʜʽʡʩʥʶʚʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ 

ʧʨʦʮʝʩʽ ʩʠʤʫʣʷʮʽʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʨʦʟʜʽʣʽ 3 ʜʦʚʝʜʝʥʦ, ʱʦ ʚʝʩʣʫʚʘʣʴʥʠʡ ʝʨʛʦʤʝʪʨ CanoMatrix ʻ ʧʨʦʚʽʜʥʠʤ 

ʯʠʥʥʠʢʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʢʦʥʪʨʦʣʶ ʽ ʪʨʝʥʫʚʘʥʥʷ. 

ʅʘʚʝʜʝʥʽ ʥʘʨʘʪʠʚʠ ʬʦʨʤʫʶʪʴ ʥʘʧʨʷʤʠ ʩʧʦʨʪʠʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ ʟʤʘʛʘʣʴʥʠʤʠ 
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ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ɿʘ ʦʩʥʦʚʫ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʦ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ çʢʦʥʪʨʦʣʴ ï 

ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴè. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ ʽ ʦʢʨʝʤʠʭ 

ʬʘʢʪʦʨʽʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʚ ʩʪʨʫʢʪʫʨʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ.  

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʪʝʦʨʽʷ ʧʝʨʽʦʜʠʟʘʮʽʾ ɺ. 

ʇʣʘʪʦʥʦʚʘ [32], ʢʦʣʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʧʨʠʥʮʠʧʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʙʫʜʦʚʠ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʤʽʢʨʦ, ʤʝʟʦ ʽ ʤʘʢʨʦ ʩʪʨʫʢʪʫʨ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʪʝʦʨʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʬʘʢʪʦʨʽʚ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚ ʩʧʦʨʪʽ V. Mischenko, 

V. Monogarov [115], ʱʦ ʩʬʦʨʤʫʚʘʣʦ  ʧʝʨʝʜʫʤʦʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʥʘʧʨʫʞʝʥʦʾ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.   

ɺʦʜʥʦʯʘʩ ʨʦʟʛʣʷʥʫʪʽ ʟʘʛʘʣʴʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʽ ʻ ʟʤʽʩʪʦʚʥʦʶ ʦʩʥʦʚʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʩʧʦʨʪʠʚʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɺ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʦʩʥʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʽ 

ʥʘʩʪʫʧʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʦʙʦʪʠ: 

T. Bompa [51], ʜʝ ʚʠʟʥʘʯʝʥʽ  ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʽʦʜʠʟʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʚʠʜʫ ʩʧʦʨʪʫ. ɺ ʢʦʥʪʝʢʩʪʽ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦ ʾʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʪʘ ʧʦʝʪʘʧʥʦʤʫ ʨʦʟʚʠʪʢʫ ʜʦʤʽʥʫʶʯʠʭ ʬʽʟʠʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʷʢʦʩʪʝʡ. 

ɸʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ ʥʘ ʚʠʟʥʘʯʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʪʷʛʦʤ ʝʪʘʧʫ ʨʝʘʣʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ, ʢʦʣʠ 

ʩʪʨʫʢʪʫʨʘ ʧʽʜʛʦʪʦʚʢʠ ʚʘʨʽʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʣʝʥʜʘʨʷ ʟʤʘʛʘʥʴ, ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ. 

V. Issurin [95] ʽ M. Wyon, G. Allard [163], ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʧʨʠʥʮʠʧʠ 

ʤʦʜʫʣʷʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʽ 

ʘʢʪʠʚʥʦʾ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʟʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʧʝʨʽʦʜʠʟʘʮʽʾ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. ɼʣʷ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ʤʦʚʘ ʡʜʝ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ 
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ʷʢʦʩʪʷʭ ʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʩʪʨʫʢʪʫʨʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ɸ. ɼʷʯʝʥʢʦ [13], ʆ. ʈʫʩʘʥʦʚʘ [8], R. Verheijen [149], ʱʦ ʚʠʟʥʘʯʠʣʠ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚ ʧʨʦʮʝʩʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʾ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʩʧʦʨʪʩʤʝʥʽʚ.  

ʆ. ʈʫʩʘʥʦʚʦʾ [33], ʜʝ ʦʢʨʝʩʣʝʥʽ  ʧʨʠʥʮʠʧʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʥʦʛʦ ʽ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʽʚ, ʱʦ ʚʣʘʩʥʝ 

ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʽʜʭʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʅʘʚʝʜʝʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʥʘʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟ ʧʦʟʠʮʽʾ ʜʦʩʚʽʜʫ ʩʧʦʨʪʩʤʝʥʽʚ ʽ, ʡʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʤ ʦʩʥʦʚʘʤ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺ ʙʫʜʴ 

ʷʢʦʤʫ ʨʘʟʽ ʚʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʮʝ ʙʫʚ ʦʩʦʙʠʩʪʠʡ ʚʜʘʣʠʡ ʜʦʩʚʽʜ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ  

ʫʩʧʽʰʥʽʩʪʴ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ (ʨʦʟʜʽʣ 2). 

ɺ ʦʩʥʦʚʫ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʣʷʛʣʠ ʩʠʩʪʝʤʥʠʡ 

ʽ ʩʠʥʝʨʛʽʯʥʠʡ ʧʽʜʭʦʜʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʝʨʽʦʜʠʟʘʮʽʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʛʣʷʥʫʪʦ ʚ ʷʢʦʩʪʽ ʟʤʽʩʪʦʚʥʦʾ ʦʩʥʦʚʠ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʋʟʘʛʘʣʴʥʝʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʤʽʩʪ, 

ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ: 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʚʠʟʥʘʯʠʣʠ ʩʠʩʪʝʤʥ,̔ ʘ ʩʘʤʝ ʟʘʛʘʣʴʥʽ ʜʣʷ ʚʩʽʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʯʠʥʥʠʢʠ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʣʽʩʥʠʭ ʩʪʨʫʢʪʫʨ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï çʪʨʝʥʫʚʘʣʴʥʝ 

ʟʘʥʷʪʪʷ ï ʚʽʜʥʦʚʣʝʥʥʷè, ʤʽʢʨʦ, ʤʝʟʦ ʽ ʤʘʢʨʦʮʠʢʣʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʨʽʯʥʦʛʦ ʮʠʢʣʫ, 

ʧʽʜʛʦʪʦʚʢʠ. 

ʇʝʨʽʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʝʪʘʧ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʤʘʛʘʥʴ. ʄʦʚʘ 

ʡʜʝ ʧʨʦ ʧʝʨʽʦʜ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʪʨʠʚʘʣʦʛʦ ʟʤʘʛʘʣʴʥʦʛʦ ʩʝʟʦʥʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʛʨʘʤʠ 80 ï 90 ʜʥʽʚ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ). ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʧʨʦʛʨʘʤʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʚʦʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʥʠʭ ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʪʨʝʥʫʚʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ 

ʚʪʦʤʠ ʽ ʜʠʥʘʤʽʢʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʨʫʛʠʡ ï ʚʽʜ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʛʣʠʙʠʥʠ ʚʧʣʠʚʫ ʚʪʦʤʠ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʚʢʣʶʯʘʣʘ 6 ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ, 

ʪʨʠʚʘʣʽʩʪʴ ʤʽʢʨʦʮʠʢʣʫ 7 ï 9 ʜʥʽʚ; 7 ï 9 ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ, ʪʨʠʚʘʣʽʩʪʴ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ ʚʽʜ 3 ʜʦ 7 ʜʥʽʚ; 2 ʢʦʥʪʨʦʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ.  

ʉʪʫʧʽʥʴ ʚʧʣʠʚʫ ʚʠʟʥʘʯʠʣʠ ʟʘ ʨʽʚʥʝʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ  

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʢʨʠʪʝʨʽʷʤʠ ʚʪʦʤʠ, ʱʦ ʚʠʟʥʘʯʥʽ ʚ ʪʝʦʨʽʾ ʩʧʦʨʪʫ. ɿʘʩʪʦʩʫʚʘʣʠ 

ʢʨʠʪʝʨʽʾ ʚʝʣʠʢʠʭ, ʟʥʘʯʥʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [32]. ɺ ʧʨʦʮʝʩʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʽʢʨʦʮʠʢʣʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʨʝʥʫʚʘʣʴʥʽ, ʪʨʝʥʫʚʘʣʴʥʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʟʘʥʷʪʪʷ; ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ [9]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʽʩʥʠʭ ʮʠʢʣʽʚ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè. 

ɿʤʽʩʪʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʴ ʪʠʞʥʝʚʦʛʦ ʤʽʢʨʦʮʠʢʣʫ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʽʜʦʙʨʘʞʘʻ ʧʦʻʜʥʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʽʟ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʘʣʴʥʽ ʘʜʘʧʪʘʮʽʡʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  
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1ï2 ʜʥʽ (ʘʢʫʤʫʣʷʮʽʡʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʣʦʢ). ɸʜʘʧʪʘʮʽʡʥʽ ʝʬʝʢʪʠ 

ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʫʤʫʣʷʮʽʾ ʝʬʝʢʪʽʚ ʧʝʨʰʦʛʦ ï ʜʨʫʛʦʛʦ ʜʥʷ. 

ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ), ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʥʘʯʥʝ. ʉʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʽ 

ʩʠʣʦʚʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʊʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʯʦʚʥʽ ʯʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix. ʇʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ ʨʝʟʫʣʴʪʘʪʘʤ ʝʨʛʦʤʝʪʨʽʾ 

ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʫʤʦʚʘʭ ʤʦʜʫʣʷʮʽʾ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ . 

ɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʝ. ɸʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ 

ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʧʨʘʚ ʧʝʨʝʚʘʞʥʦ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʩʠʣʦʚʦʾ 

ʚʠʪʨʠʚʘʣʦʩʪʽ. ɻʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʙʫʣʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʤʧʦʟʠʮʽʾ ʨʦʙʦʪʠ ʤôʷʟʦʚʠʭ ʛʨʫʧ ʩʪʨʫʢʪʫʨʽ ʪʝʭʥʽʯʥʠʭ ʜʽʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺʚʘʞʘʣʠ, ʱʦ ʮʝ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ɯɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʘʝʨʦʙʥʘ ʮʠʢʣʽʯʥʘ ʨʦʙʦʪʘ ʥʘ ʚʝʩʣʫʚʘʣʴʥʦʤʫ ʪʨʝʥʘʞʝʨʽ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʣʝ (ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ). 

ʋʟʘʛʘʣʴʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʫʤʫʣʷʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʧʦʚʽʜʘʣʠ ʩʪʨʫʢʪʫʨʽ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʟʘ ʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʚʝʣʠʯʠʥʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʚʪʦʤʠ ʚ ʢʽʥʮʽ ʜʝʥʥʦʛʦ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ. 

3-ʡ ʜʝʥʴ (ʧʽʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, HIT Day ï high intensive training). 

ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ. 

ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ), ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʝʣʠʢʝ. ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚ ʯʦʚʥʽ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʝʣʠʢʝ. 

ɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ, ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʝ ʯʠ 

ʩʝʨʝʜʥʻ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ); 

ɯɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʟʘʩʦʙʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʬʫʥʢʮʽʡ ʞʠʪʪʻʚʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʣʶʜʠʥʠ. 
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4-ʡ ʜʝʥʴ (ʢʦʤʧʝʥʩʘʪʦʨʥʦ ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ). ɺʽʜʥʦʚʣʶʚʘʣʴʥʫ ʽ 

ʪʨʝʥʫʚʘʣʴʥʫ ʨʦʙʦʪʫ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʝ ʪʨʝʥʫʚʘʥʥʷ, ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʨʦʙʦʪʘ ʚ ʯʦʚʥʽ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜʥʻ; 

ɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʘʢʪʠʚʥʠʡ ʚʽʜʧʦʯʠʥʦʢ, ʚʽʜʧʦʯʠʥʦʢ (ʢʫʤʫʣʷʮʽʷ ʜʦʩʷʛʥʫʪʠʭ 

ʝʬʝʢʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ). 

5-ʡ ʜʝʥʴ. ʌʦʨʤʫʚʘʥʥʷ ʤʦʙʽʣʽʟʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ, ʩʧʝʮʽʘʣʴʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ), ʩʠʣʦʚʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʝ. 

ɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) ʰʚʠʜʢʽʩʥʦ ʩʠʣʦʚʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜʥʻ, ʬʦʨʤʫʚʘʥʥʷ çʧʝʨʝʥʦʩʫè ʤʦʙʽʣʽʟʘʮʽʡʥʠʭ 

ʝʬʝʢʪʽʚ ʥʘʩʪʫʧʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. 

ɯɯɯ ʪʨʝʥʫʚʘʥʥʷ ð ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʥʷʪʪʷ ʥʘʜʣʠʰʢʦʚʦʾ ʚʪʦʤʠ. 

6-ʡ ʜʝʥʴ (ʢʦʥʪʨʘʩʪʥʠʡ ʟʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ). ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʜʝʥʥʦʛʦ 

ʮʠʢʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʨʦʙʦʪʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʥʘʧʨʫʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʟʘʩʦʙʘʤʠ ʘʢʪʠʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʩʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ), ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʝʣʠʢʝ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʝ ʪʨʝʥʫʚʘʣʴʥʝ ʟʘʥʷʪʪʷ, ʢʦʤʧʝʥʩʘʪʦʨʥʘ 

ʨʦʙʦʪʘ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʣʝ; 

ɯɯɯ ʪʨʝʥʫʚʘʥʥʷ ï ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʟʘʩʦʙʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʬʫʥʢʮʽʡ ʞʠʪʪʻʚʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʣʶʜʠʥʠ. 

7-ʡ ʜʝʥʴ (ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ). ʇʨʦʛʨʘʤʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʜʥʷ 

ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʤʽʢʨʦʮʠʢʣʫ. 
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ɯ ʪʨʝʥʫʚʘʥʥʷ ï ʪʨʝʥʫʚʘʣʴʥʽ ʪʘ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜʥʻ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʪʦʤʠ ʯʠ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ, ʚ ʷʢʦʩʪʽ ʢʫʤʫʣʷʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʜ̔ ʚʧʣʠʚʦʤ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʤʽʢʨʦʮʠʢʣʽ. ʎʝ ʬʦʨʤʫʻ 

ʘʣʛʦʨʠʪʤ ʧʝʨʝʭʦʜʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʙʫʣʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ. ɺ ʧʨʦʮʝʩʽ ʤʦʜʫʣʷʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʘʢʮʝʥʪʠ ʟʨʦʙʣʝʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʽ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʪʘʤʘʥʥʦʛʦ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ɺʨʘʭʦʚʫʚʘʣʠ, ʱʦ ʮʝʡ ʦʩʦʙʣʠʚʠʡ ʥʘʧʨʷʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʝʨʚʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɿʘʛʘʣʴʥʽ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʜʣʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 

ʽ 1000 ʤ ʚʢʣʶʯʘʣʠ ʩʧʝʮʽʘʣʴʥʫ ʨʦʙʦʪʫ  

ʉʧʨʷʤʦʚʘʥʽʩʪʴ I ʽ II ʤʽʢʨʦʮʠʢʣʽʚ ʚʽʜʧʦʚʽʜʘʣʘ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʦʙʦʭ ʛʨʫʧ ʚʠʢʦʥʘʣʠ ʟʥʘʯʥʠʡ ʦʙᾷʻʤ 

ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʟʦʥʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʧʦʨʦʛʫ (ɸʊ), 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (VO2 max), ʩʠʣʦʚʠʭ ʽ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʭ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ III ï VI ʤʽʢʨʦʮʠʢʣʽʚ 

ʚʽʜʧʦʚʽʜʘʣʘ ʮʽʣʴʦʚʠʤ ʥʘʩʪʘʥʦʚʘʤ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ̔  

ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. 

ʈʝʘʣʽʟʘʮʽʷ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ɿʘʩʘʜʠ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʛʨʫʧʦʚʠʭ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʘʨʽʘʮʽʷʭ  ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɻʨʫʧʦʚʽ ʚʘʨʽʘʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ  ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ  ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 

1000. 
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ɺ ʨʽʟʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʚʝʩʣʫʚʘʣʴʥʠʢ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʧʝʚʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʫ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʧʨʠʪʘʤʘʥʥʦʤʫ ʟʤʘʛʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ʇʨʠ ʚʠʙʦʨʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʨʘʭʦʚʫʚʘʣʠ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 4 ʽ 5, 

ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʨʦʣʴ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʨʠ ʚʠʙʦʨʽ ʨʝʞʠʤʽʚ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʨʘʭʦʚʫʚʘʣʠ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ ʽ ʾʭ ʚʧʣʠʚʠ ʥʘ ʧʨʦʷʚʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ ʚ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʢʘʥʦʝ. 

ʄʦʚʘ ʡʜʝ ʧʨʦ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʫʤʦʚʠ ʛʽʧʦʢʩʽʾ, 

ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʧʝʨʝʭʽʜʥʠʤ ʧʨʦʮʝʩʘʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʢʘʥʦʝ. 

ʇʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʚʠʢʦʥʘʣʠ 

ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʦʚʦʛʦ ʤʝʟʦʮʠʢʣʫ, ʜʝ ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʚʠʢʦʥʘʣʠ ʟʥʘʯʥʠʡ ʦʙᾷʻʤ 

ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ, ʱʦ ʩʧʨʠʷʣʦ ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʚʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʥʘʧʨʫʞʝʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ. ɸʢʮʝʥʪʠ ʚ ʨʦʙʦʪʽ ʟʨʦʙʣʝʥʽ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʟʦʥʽ ʘʝʨʦʙʥʦʛʦ 

(ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ) ʧʦʨʦʛʫ (ɸʊ1), ʟʘʩʦʙʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʩʠʣʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʣʠ, ʰʚʠʜʢʽʩʥʦ ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ ʽ ʩʠʣʦʚʦʾ 

ʚʠʪʨʠʚʘʣʦʩʪʽ, ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʛʥʫʯʢʦʩʪʽ, ʢʦʦʨʜʠʥʘʮʽʾ, ʙʘʣʘʥʩʫ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ. 

ɺ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʜʚʽ ʛʨʫʧʠ ʟʘʩʦʙʽʚ.  

ʇʝʨʰʫ ʛʨʫʧʫ ʩʢʣʘʣʠ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʨʦʛʦʚʠʭ ʨʽʚʥʝʡ 

ʨʝʘʢʮʽʾ ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ï ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʧʦʨʦʛʫ (AT2) ʽ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (VO2 max).  ʊʝʤʧ ʚʽʜʧʦʚʽʜʥʦ 80ï90 ʮʠʢʣʽʚ / 

ʭʚ (ɸʊ2) ʽ 95-105 ʮʠʢʣʽʚ / ʭʚ (VO2 max); ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʰʦʾ ʩʝʨʽʾ ʚʽʜʧʦʚʽʜʥʦ 12 ʽ 6 

ʭʚʠʣʠʥ. ʉʪʨʫʢʪʫʨʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʘ ʪʠʧʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ 

çʧʨʦʣʦʥʛʦʚʘʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴè, ʨʽʟʥʦʚʠʜʫ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ 
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ʫʪʨʠʤʫʚʘʪʠ ʚʝʩʣʫʚʘʣʴʥʠʢʘ ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ 

ʩʝʨʽʡ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʨʫʛʦʾ, ʪʨʝʪʴʦʾ é ʩʝʨʽʾ ʟʘʣʝʞʘʣʦ ʚʽʜ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʤʧ, ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʽʢʠ ʚʝʩʣʫʚʘʥʥʷ, ʧʝʚʥʫ ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʪʘʥʥʽʡ ʯʠʥʥʠʢ ʚʠʟʥʘʯʝʥʦ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʏʉʉ ʜʦ 120,0 ʫʜʘʨʽʚ / ʭʚ ʧʨʦʪʷʛʦʤ 3 ï 5 ʭʚʠʣʠʥ. ɺʽʜʧʦʚʽʜʥʽ 

ʥʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʧʦʨʦʛʦʚʠʭ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʪʨʠʤʘʥʽ 

ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ɸ. ɼʷʯʝʥʢʦ, ɻʦ ʇʝʥʯʝʥ 

et al. 2021 ï 2024. ʅʘʚʘʥʪʘʞʝʥʥʷ ʮʽʻʾ ʛʨʫʧʠ ʜʦʤʽʥʫʚʘʣʠ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʛʨʘʤʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʰʽ ʜʚʘ ʪʠʞʥʽ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʨʝʞʠʤʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ʎʽ ʟʘʩʦʙʠ ʚʠʩʪʫʧʘʶʪʴ ʬʘʢʪʦʨʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ. ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʧʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʦʪʫʞʥʦʩʪʽ) ʨʝʘʢʮʽʾ, ʱʦ ʻ ʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʢʦʥʢʨʝʪʥʠʭ 

ʬʫʥʢʮʽʡ ʩʧʦʨʪʩʤʝʥʘ. ɺʦʥʠ ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʦʶ ʦʩʥʦʚʦʶ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʨʫʢʪʫʨʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʷʭ 500 ʪʘ 

1000 ʤ. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.3. 

ʂʦʨʦʪʢʦʯʘʩʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 10 ʩ ï 30 ʩ ï 45 ʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʝʘʣʽʟʘʮʽʻʶ ʚʠʩʦʢʦʾ ʤʝʭʘʥʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ 

ʟʘʣʫʯʝʥʥʷʤ ʘʣʘʢʪʘʪʥʦʛʦ ʪʘ ʣʘʢʪʘʪʥʦʛʦ ʘʥʘʝʨʦʙʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʨʝʞʠʤʽʚ 10 ʽ 30 ʩ ʚʠʟʥʘʯʘʣʴʥʦʶ ʻ ʝʢʩʪʨʝʤʘʣʴʥʘ 

ʥʝʡʨʦʤôʷʟʦʚʘ ʤʦʙʽʣʽʟʘʮʽʷ ʥʘ ʪʣʽ ʜʦʤʽʥʫʚʘʥʥʷ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʾ ʘʢʪʠʚʘʮʽʾ. ʋ 

ʨʝʞʠʤʽ 45 ʩ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʟ 

ʚʽʜʩʪʘʚʘʥʥʷʤ ʘʝʨʦʙʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʧʠʪʫ, ʱʦ ʚʠʩʪʫʧʘʻ 

ʜʦʜʘʪʢʦʚʠʤ ʩʪʠʤʫʣʦʤ ʨʦʟʛʦʨʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʦʯʘʪʢʦʚʠʤʠ ʛʽʧʝʨ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʟʨʦʩʪʘʥʥʷʤ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ, 
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ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʚʠʜʽʣʝʥʥʷ CO , ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷʤ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 

ʝʢʚʽʚʘʣʝʥʪʽʚ (EqO , EqCO ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʩʦʢʫ ʨʝʘʢʪʠʚʥʽʩʪʴ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʥʝʡʨʦʤôʷʟʦʚʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 5.3 ï ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ  

ʄ
ʘ
ʨ
ʢ
ʝ
ʨ

 

ʈ
ʝ
ʞ
ʠ
ʤ
ʠ

 

ʇʨʦʚʽʜʥʽ ʢʝʨʫʶʯʽ 

ʯʠʥʥʠʢʠ ï ʬ̔ ʟʽʦʣʦʛʽʯʥʽ  

ʩʪʠʤʫʣʠ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʉʪʨʫʢʪʫʨʘ 

ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ɸ 
10 ʩ 

 

ʅʝʡʨʦʛʝʥʥʠʡ ʩʪʠʤʫʣ 

(ʝʢʩʪʨʝʤʘʣʴʥʘ 

ʥʝʡʨʦʤôʷʟʦʚʘ 

ʤʦʙʽʣʽʟʘʮʽʷ) 

ɸʣʘʢʪʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ 

(ɸʊʌ-ʂʨʌ): ʧʦʪʫʞʥʽʩʪʴ ï 

5-7 ʩ, ʻʤʥʽʩʪʴ ï 10-12 ʩ 

ʐʚʠʜʢʘ ʢʽʥʝʪʠʢʘ: 

ʩʪʘʨʪʦʚʘ ʤʦʙʽʣʽʟʘʮʽʷ 

B 30 ʩ 

ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʠʡ 

ʩʪʠʤʫʣ 

(ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʘ 

ʘʢʪʠʚʘʮʽʷ) 

ɸʥʘʝʨʦʙʥʘ ʛʣʽʢʦʣʽʪʠʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ: ʤʦʙʽʣʽʟʘʮʽʷ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ 25-30 

ʩ 

ʐʚʠʜʢʘ ʢʽʥʝʪʠʢʘ 

ʘʥʘʝʨʦʙʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ 

C 45 ʩ 

 ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʠʡ 

ʩʪʠʤʫʣ +çʛʦʩʪʨʠʡè 

ʛʽʧʦʢʩʠʯʥʠʡ ʩʪʠʤʫʣ 

(çʛʦʩʪʨʘè ʛʽʧʦʢʩʽʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ) 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ 

ʨʝʘʢʮʽʡ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ VE, 

ʉVO2, VO2. 

ʐʚʠʜʢʘ ʢʽʥʝʪʠʢʘ ʂʈʉ 

ʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

D 90 ʩ 

ɻʽʧʦʢʩʠʯʥʠʡ ʩʪʠʤʫʣ 

(ʛʽʧʦʢʩʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʆ2 

ʜʝʬʽʮʠʪ) 

ɸʝʨʦʙʥʘ ʧʦʪʫʞʥʽʩʪʴ, 

ʘʥʘʝʨʦʙʥʘ ʻʤʥʽʩʪʴ,  

ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʜʦ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ï 

ʨʝʞʠʤʫ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ.  

E 120ʩ 

ɸʮʠʜʝʤʽʯʥʠʡ ʩʪʠʤʫʣ 

(ʛ̔ʧʝʨʢʘʧʥʽʷ, ʣʘʢʪʘʪ-

ʘʮʠʜʦʟ ʟʘ ʨʘʭʫʥʦʢ 

ʤʦʙʽʣʽʟʘʮʽʾ ʧʦʪʫʞʥʦʩʪʽ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ) 

ʉʪʽʡʢʽʩʪʴ ʚʝʥʪʠʣʷʮʽʡʥʦ-

ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, 

ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ 

ʉʪʽʡʢʠʡ ʩʪʘʥ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

F 240ʩ 

ɸʮʠʜʝʤʽʯʥʠʡ ʩʪʠʤʫʣ 

(ʫʪʚʦʨʝʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʉʆ2, 

ʩʪʽʡʢʠʡ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ 

ʻʤʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ 

ʛʣʽʢʦʣʽʟʫ) 

ɿʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ H , 

ʫʪʚʦʨʝʥʥʷ ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ 

CO , ʩʪʠʤʫʣʶʻ ʜʠʭʘʣʴʥʫ 

ʢʦʤʧʝʥʩʘʮʽʶ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ, ʱʦ ʻ ʧʨʦʚʽʜʥʠʤ 

ʯʠʥʥʠʢʦʤ ʚʝʥʪʠʣʷʮʽʡʥʦ-

ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

CP 

ʉʪʽʡʢʠʡ ʩʪʘʥ, ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ ʚ 

ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ  

 

ʊʨʝʥʫʚʘʣʴʥʠʡ ʚʽʜʨʽʟʦʢ ʪʨʠʚʘʣʽʩʪʶ 90 ʩ ʚʽʜʪʚʦʨʶʻ ʢʣʶʯʦʚʽ ʫʤʦʚʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ, ʟʦʢʨʝʤʘ ʬʘʟʫ ʧʽʜʪʨʠʤʘʥʥʷ 
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ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʙʦ ʙʣʠʟʴʢʦʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʪʣʽ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ ʽ ʤʦʙʽʣʽʟʘʮʽʾ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɯʥʪʝʥʩʠʚʥʠʡ ʘʥʘʝʨʦʙʥʠʡ ʛʣʽʢʦʣʽʟ ʬʦʨʤʫʻ ʚʠʨʘʞʝʥʠʡ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʘʮʠʜʦʟ. ʂʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʘ ʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʝʞʠʤʽ 

ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. ɰʾ ʘʜʘʧʪʘʮʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ, ʧʨʦʛʨʝʩʫʶʯʦʾ ʛʽʧʝʨʢʘʧʥʽʾ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʭʚʠʣʠʥʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʝʨʽʦʜ ʽ, ʚ ʨʘʟʽ 

ʧʦʚʪʦʨʝʥʥʷ, ʥʘʧʨʠʢʽʥʮʽ ʚʽʜʨʽʟʢʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʝʥʪʠʣʷʮʽʾ ʙʝʟ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ. 

ʅʘʩʪʫʧʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʶʪʴ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ʄʦʚʘ ʡʜʝ ʧʨʦ çʢʣʘʩʠʯʥʠʡ ʧʨʦʙʣʝʤʥʠʡè ʽʥʪʝʨʚʘʣ 90 ï 120 ʩ 

ʧʝʨʝʭʽʜʥʫ ʟʦʥʫ ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ, ʢʦʣʠ ʚʣʘʩʥʝ ʬʦʨʤʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʘʚʘʥʪʘʞʝʥʥʷ 

ʪʨʠʚʘʣʽʩʪʶ 90 ï 120 ʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʝʘʣʽʟʘʮʽʻʶ ʚʠʩʦʢʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʧʦʻʜʥʘʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʙʥʠʭ ʽ ʘʥʘʝʨʦʙʥʠʭ 

(ʧʝʨʝʚʘʞʥʦ ʣʘʢʪʘʪʥʠʭ) ʤʝʭʘʥʽʟʤʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʦʯʘʪʢʦʚʽ ʬʘʟʠ ʨʦʙʦʪʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʘʥʘʝʨʦʙʥʠʤ ʛʣʽʢʦʣʽʟʦʤ ʽ ʰʚʠʜʢʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʣʘʢʪʘʪʫ ʪʘ ʽʦʥʽʚ ʚʦʜʥʶ, ʱʦ ʟʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʚʠʨʘʞʝʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ. ʅʘ ʪʣʽ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ H  ʘʢʪʠʚʫʻʪʴʩʷ ʙʽʢʘʨʙʦʥʘʪʥʘ ʙʫʬʝʨʥʘ 

ʩʠʩʪʝʤʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ CO , ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʦʤ 

ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ʂʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʘ ʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʝʞʠʤʽ ʚʠʩʦʢʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, 

ʙʣʠʟʴʢʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʭʚʠʣʠʥʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ. ʋ ʤʽʨʫ ʨʦʟʛʦʨʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʨʝʭʽʜ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʜʦ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ 

ʨʝʞʠʤʫ ʛʘʟʦʦʙʤʽʥʫ. ɺʠʟʥʘʯʘʣʴʥʠʤ ʦʙʤʝʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʻ 
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ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ 

ʚʝʥʪʠʣʷʮʽʶ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʚʪʦʤʠ ʜʠʭʘʣʴʥʠʭ ʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 240 ʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʚʪʦʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʠʭʘʣʴʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʝʨʦʙʥʦʛʦ ʡ ʘʥʘʝʨʦʙʥʦʛʦ 

ʛʣʽʢʦʣʽʟʫ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʙʫʬʝʨʥʦʛʦ (ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ) CO . 

ʉʬʦʨʤʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ CO  ʽ ʽʦʥʽʚ 

ʚʦʜʥʶ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟʙʝʨʽʛʘʪʠ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʚ ʫʤʦʚʘʭ ʚʠʨʘʞʝʥʦʛʦ ʛʽʧʝʨʢʘʧʥʽʯʥʦʛʦ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʾ ʤôʷʟʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 

ʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʙᾷʻʤ ʪʨʝʥʫʚʘʣʴʥʦʾ 

ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʡ ʚ  ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʘ ʝʨʛʦʩʧʽʨʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʦʙôʻʢʪʠʚʫʚʘʪʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ. 

ʉʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʢʘʥʦʝ 

ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʚʘʨʽʘʥʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ.  

ɺ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʜʦʤʽʥʫʚʘʣʠ ʨʝʞʠʤʠ A, B, C, 

D ʽ E. ɺ ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ, ʪʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ  ʧʝʨʝʚʘʞʥʦ ʚʢʣʶʯʘʣʠ 

ʢʦʤʧʣʝʢʩʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʨʘʚ A ï B ï D ʽ A ï B ï E, ʱʦ ʧʨʠʨʦʜʥʴʦ ʧʨʠʚʝʣʦ ʜʦ 

ʤʦʙʽʣʽʟʘʮʽʾ ʂʈʉ, ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ ʥʘ ʪʣʽ ʘʢʪʠʚʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ. ʇʝʨʰʠʡ ʢʦʤʧʣʝʢʩ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʧʝʨʝʭʽʜʥʠʭ ʫʤʦʚʘʭ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ï ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ. ɼʨʫʛʠʡ ï ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʶ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ. 

ʆʢʨʝʤʽ ʟʘʩʦʙʠ ʯʠ ʢʦʤʧʦʟʠʮʽʾ ʟʘʩʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʝʨʝʜʫʤʦʚʘʤ ʨʦʟʚʠʪʢʫ ʧʝʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ɸ + ɺ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ 

ʰʚʠʜʢʽʩʥʦ ʩʠʣʦʚʠʭ ʷʢʦʩʪʝʡ; ɸ + ʉ ï ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ VO2 

max, ʜʝ ʨʝʞʠʤ çɸè ʩʧʨʠʷʚ ʢʨʘʱʽʡ ʘʢʪʠʚʘʮʽʾ ʧʦʯʘʪʢʦʚʠʭ ʨʝʘʢʮʽʡ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʜʦʤʽʥʫʚʘʣʠ 

ʨʝʞʠʤʠ A, B, C, D ʽ F. ɺ ʩʪʨʫʢʪʫʨʘʭ ʧʽʜʛʦʪʦʚʢʠ ʜʦʤʽʥʫʚʘʣʠ ʢʦʤʧʣʝʢʩʠ A ï B ï ʉ 

ʽ A ï B ï F, ʱʦ ʧʨʠʨʦʜʥʴʦ ʧʨʠʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʂʈʉ ̔  ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʨʝʟʝʨʚʫ 

(ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ), ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ ʩʢʣʘʜʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʨʠʪʘʤʘʥʥʦʤʫ ʧʝʨʰʽʡ ʭʚʠʣʠʥʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ 

ʮʝʡ ʧʝʨʽʦʜ ʨʝʘʢʮʽʷ ʂʈʉ  ̔ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ 

ʛʽʧʦʢʩʠʯʥʽ ʟʩʫʚʠ, ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ ʩʧʨʠʷʻ 

ʜʦʩʷʛʥʝʥʥʶ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɺʠʨʽʰʝʥʥʶ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɼʨʫʛʠʡ ʢʦʤʧʣʝʢʩ ʙʫʣʦ 

ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. ʆʢʨʝʤʽ ʟʘʩʦʙʠ ʯʠ 

ʢʦʤʧʦʟʠʮʽʾ ʟʘʩʦʙʽʚ ʚʠʨʽʰʫʚʘʣʠ ʧʠʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ  

ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʩʧʦʨʪʩʤʝʥʽʚ. ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʙʽʥʘʮʽʾ ɸ + ʉ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʰʚʠʜʢʽʩʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ ʽ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ 

ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʬʦʨʤʫʚʘʣʦ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. ʊʘʢʦʞ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʨʝʞʠʤ ɸ + ʉ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʚ ʟʘ ʤʦʙʽʣʽʟʘʮʽ ʁʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ VO2 max, 

ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʷʢ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʪʘʢ ʽ 1000 

ʤ. 
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ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʨʝʞʠʤʽʚ ɸ + ɺ ʽ ɸ + ʉ ʜʣʷ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʠʧʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʎʝ ʬʝʥʦʤʝʥ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚ ʨʦʙʦʪʽ ʆ. 

ʈʫʩʘʥʦʚʦʾ, 2024 , ʜʝ ʧʦʢʘʟʘʥʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʣʽ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʝʥʝʨʛʦʙʘʣʘʥʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʨʠ 

ʪʦʤʫ, ʱʦ ʜʦʤʽʥʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʻ ʩʫʪʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʘʤʝ ʡʦʛʦ ʚʠʨʘʟʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ.  

 

5.3 ʉʧʝʮʠʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ 

 

ʉʠʩʪʝʤʥʽ ʯʠʥʥʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʷʢ̔  ʬʦʨʤʫʶʪʴ ʟʤʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʦʜʝʣʴ ʤʽʢʨʦʮʠʢʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʭʚʠʣʝʧʦʜʽʙʥʦʶ ʜʠʥʘʤʽʢʦʶ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʜʥʽʚ ʟʥʘʯʥʦʛʦ ʪʘ ʚʝʣʠʢʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʽ ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʫ 

ʧʝʨʝʚʪʦʤʠ. 

ʂʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʩʪʫʧʘʣʠ: ʫʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʪʠʞʥʝʚʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʘʜʘʧʪʘʮʽʶ ʜʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ 

ʥʘ ʜʠʩʪʘʥʮʽʷʭ 500 ʤ ʽ 1000 ʤ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʻ ʾʾ ʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 

ʜʚʦʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ ʚʝʣʠʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ (ʤʽʞʥʘʨʦʜʥʠʡ ʪʝʨʤʽʥ HIT 

Day, high intensive training day), ʷʢʽ ʟ ʩʠʩʪʝʤʦʶ ʚʽʜʥʦʚʣʶʚʘʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʢʣʘʜʘʶʪʴ ʧʦʚʥʦʮʽʥʥʽ ʮʽʣʽʩʥʽ ʮʠʢʣʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ. 
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ɿʤʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.6. 

 

ʊʘʙʣʠʮʷ 5.6 ï ʋʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʪʠʞʥʝʚʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ 

ɼ
ʝ
ʥ
ʴ

 

 ̄ ɿʤʽʩʪ ʟʘʥʷʪʪʷ ʉʧʨʷʤʦʚʘʥʽʩʪʴ 
ʈʽʚʝʥʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

1 

I ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) 
ʉʧʝʮʽʘʣʴʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 
ɿʥʘʯʥʝ 

II  ʉʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʉʠʣʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ɿʥʘʯʥʝ 

III  
ɸʝʨʦʙʥʘ ʮʠʢʣʽʯʥʘ ʨʦʙʦʪʘ  

(ʝʨʛʦʤʝʪʨ) 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʦ-

ʧʽʜʪʨʠʤʫʚʘʣʴʥʘ 
ʄʘʣʝ 

2 

I ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) 
ʉʧʝʮʽʘʣʴʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 
ɿʥʘʯʥʝ 

II  ʉʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʉʠʣʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ɿʥʘʯʥʝ 

III  
ɸʝʨʦʙʥʘ ʮʠʢʣʽʯʥʘ ʨʦʙʦʪʘ  

(ʝʨʛʦʤʝʪʨ) 
ʂʦʤʧʝʥʩʘʪʦʨʥʘ ʄʘʣʝ 

3 

I ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) ʄʘʢʩʠʤʘʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ ɺʝʣʠʢʝ 

II  ʉʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʇʦʪʫʞʥʽʩʪʴ ɿʥʘʯʥʝ 

III  ʇʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ð 

4 
I 
ɺʽʜʥʦʚʣʶʚʘʣʴʥʝ ʪʨʝʥʫʚʘʥʥʷ, ʨʦʙʦʪʘ ʚ 

ʯʦʚʥʽ 
ʂʦʤʧʝʥʩʘʪʦʨʥʘ ʉʝʨʝʜʥʻ 

II  ɸʢʪʠʚʥʠʡ ʚʽʜʧʦʯʠʥʦʢ ɺʽʜʥʦʚʣʝʥʥʷ ð 

5 

I ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) 
ʉʧʝʮʽʘʣʴʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 
ɿʥʘʯʥʝ 

II  ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) ʉʧʝʮʽʘʣʴʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ɿʥʘʯʥʝ 

III  ʇʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ð 

6 I ʉʧʝʮʽʘʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ) ʄʘʢʩʠʤʘʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ ɺʝʣʠʢʝ 

 II  
ɺʽʜʥʦʚʣʶʚʘʣʴʥʝ ʟʘʥʷʪʪʷ, ʢʦʤʧʝʥʩʘʪʦʨʥʘ 

ʨʦʙʦʪʘ 
ʂʦʤʧʝʥʩʘʪʦʨʥʘ ʄʘʣʝ 

 III  ʇʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ð 

7 I 
ʊʨʝʥʫʚʘʣʴʥʽ ʪʘ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ 
ɯʥʪʝʛʨʘʪʠʚʥʘ ʉʝʨʝʜʥʻ 

 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʩʧʨʠʷʣʘ ʢʫʤʫʣʷʮʽʾ ʘʜʘʧʪʘʮʽʡʥʠʭ, ʘ ʩʘʤʝ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʝʬʝʢʪʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʧʝʨʰʦʛʦ ï ʜʨʫʛʦʛʦ ʜʥʷ, ʪʨʝʪʴʦʛʦ, 

ʰʦʩʪʦʛʦ   ʜʝʥʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʥʽʚ. ɺʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʤʘʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʘ 
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ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ ʤʘʣʠʤʠ ʽ ʩʝʨʝʜʥʽʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʽ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ʏʠʥʥʠʢʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʘʜʘʧʪʘʮʽʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ ʤʽʢʨʦʮʠʢʣʫ ʜʣʷ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʨʦʟʚʠʪʦʢ ʘʥʘʝʨʦʙʥʦ ʾʘʣʘʢʪʘʪʥʦ ʾʽ ʣʘʢʪʘʪʥʦ ʾʧʦʪʫʞʥʦʩʪʽ ʥʘ ʬʦʥʽ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʟʥʘʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ; ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʡ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʙʘʟʦʚʦʛʦ ʯʠʥʥʠʢʘ   

ʧʽʜʛʦʪʦʚʢʠ ʚ ʧʝʨʰʦʤʫ ï ʜʨʫʛʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʦʙʦʪʫ ʧʝʨʝʚʘʞʥʦ 

ʘʝʨʦʙʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ AT2 ï VO  max. 

ʇʨʦʚʽʜʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʩʫʚʘʣʠʩʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʥʷʪʴ 

ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ ʧʨʠʥʮʠʧʦʤ HIT Day; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʩʠʣʦʚʦʾ ʪʘ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʷʢʦʩʪʽ ʯʠʥʥʠʢʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʽʥʪʝʥʩʠʚʥʦʾ 

ʘʝʨʦʙʥʦʾ ʨʦʙʦʪʠ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʝʨʦʙʥʦʾ ʨʦʙʦʪʠ ʧʦʤʽʨʥʦʾ ʽ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʚ ʤʽʢʨʦʮʠʢʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.7. 

 

ʊʘʙʣʠʮʷ 5.7 ï ʋʟʘʛʘʣʴʥʝʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ 

ʂʦʤʧʦʥʝʥʪ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʧʝʮʽʘʣʴʥʘ 

ʧʽʜʛʦʪʦʚʢʘ 

ʂʦʨʦʪʢʽ ʪʘ ʩʝʨʝʜʥʽ ʚʽʜʨʽʟʢʠ ʚ ʯʦʚʥʽ ʯʠ  

ʝʨʛʦʤʝʪʨʽ CanoMatrix; ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ  

ʉʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʄʘʢʩʠʤʘʣʴʥʘ ʽ ʚʠʙʫʭʦʚʘ ʩʠʣʘ 

ɸʝʨʦʙʥʘ ʨʦʙʦʪʘ ʆʙʤʝʞʝʥʘ, ʧʝʨʝʚʘʞʥʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ 

ʇʽʢʦʚʽ ʜʥʽ (HIT Day) 3-ʡ ʪʘ 6-ʡ ʜʝʥʴ ʤʽʢʨʦʮʠʢʣʫ 

ʆʧʝʨʘʪʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 
ʆʧʝʨʘʪʠʚʥʝ 1, 2, 3, 6 ʜʥʽ 

ʇʦʪʦʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 

ʎʽʣʽʩʥʠʡ ʮʠʢʣ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

4, 5, 7 ʜʥʽ 

 

ʈʝʟʫʣʴʪʘʪ ʘʜʘʧʪʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ. ɿʙʽʣʴʰʝʥʥʷ ʘʥʘʝʨʦʙʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ 
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ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚ ʧʽʢʦʚʠʭ ʪʦʯʢʘʭ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʫʤʦʚʽ ʟʨʦʩʪʘʥʥʷ ʆ2 ʽ ʉʆ2; ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ 

ʚʠʩʦʢʽ ʝʨʛʦʤʝʪʨʠʯʥʽ ʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ  ʥʘ ʬʦʥʽ ʟʥʘʯʥʦʛʦ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. ʆʩʪʘʥʥʽʡ ʬʘʢʪʦʨ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix. ʄʦʞʣʠʚʦʩʪʽ ʥʦʚʽʪʥʴʦʛʦ 

ʝʨʛʦʤʝʪʨʫ CanoMatrix ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʽʣʽ 3.  

ʏʠʥʥʠʢʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʘʜʘʧʪʘʮʽʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ ʤʽʢʨʦʮʠʢʣʫ ʜʣʷ 

ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʨʦʟʚʠʪʦʢ ʘʝʨʦʙʥʦ ʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʘʥʘʝʨʦʙʥʦ ʾ ʻʤʥʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʣʘʢʪʘʪʫ ʚ ʟʦʥʽ 

VO  max ï 115% VO2 max; ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʻ  

ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚ ʫʤʦʚʘʭ (VE / O2, 

VE / CO2) ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʘʥʘʣʦʛʽʯʥʦʛʦ ʉʈ) ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ɺ ʷʢʦʩʪʽ ʙʘʟʦʚʦʛʦ ʯʠʥʥʠʢʘ   ʧʽʜʛʦʪʦʚʢʠ ʚ 

ʧʝʨʰʦʤʫ ï ʜʨʫʛʦʤʫ ʤʽʢʨʦʮʠʢʣʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʦʙʦʪʫ ʧʝʨʝʚʘʞʥʦ ʘʝʨʦʙʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ AT2 ï VO  max ï 115% VO2 max. 

ʇʨʦʚʽʜʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʩʫʚʘʣʠʩʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʥʷʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʽ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ̔ ʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ ʧʨʠʥʮʠʧʦʤ HIT Day; ʨʦʟʚʠʪʦʢ 

ʩʠʣʦʚʦʾ ʚ ʷʢʦʩʪʽ ʯʠʥʥʠʢʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʫ ʽʥʪʝʥʩʠʚʥʦʾ ʘʝʨʦʙʥʦʾ ʨʦʙʦʪʠ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʝʨʦʙʥʦʾ ʨʦʙʦʪʠ ʧʦʤʽʨʥʦʾ ʽ 

ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʚ ʤʽʢʨʦʮʠʢʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.8. 

ʈʝʟʫʣʴʪʘʪ ʘʜʘʧʪʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ. ɿʙʽʣʴʰʝʥʥʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆ2 ʚ ʫʤʦʚʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ɿʨʦʩʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʧʽʜ ʚʧʣʠʚʦʤ 

ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ ʉʆ2) ʽ ʟʙʝʨʝʞʝʥʥʷ (ʟʙʽʣʴʰʝʥʥʷ) ʧʦʪʫʞʥʦʩʪʽ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʟʙʽʣʴʰʝʥʦ ʟʜʘʪʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 
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ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʝʨʛʦʤʝʪʨʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ (ʨʦʙʦʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ) ʥʘ ʬʦʥʽ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʫʤʦʚʽ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

 

ʊʘʙʣʠʮʷ 5.8 ï ʋʟʘʛʘʣʴʥʝʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ 

ʂʦʤʧʦʥʝʥʪ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʧʝʮʽʘʣʴʥʘ 

ʧʽʜʛʦʪʦʚʢʘ 

ʉʝʨʝʜʥʽ ʚʽʜʨʽʟʢʠ ʚ ʯʦʚʥʽ ʯʠ ʝʨʛʦʤʝʪʨʽ CanoMatrix; 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʫʙʤʘʢʩʠʤʘʣʴʥʘ  

ʉʠʣʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʉʠʣʦʚʘ ʚʠʪʨʠʚʘʣʽʩʪʴ 

ɸʝʨʦʙʥʘ ʨʦʙʦʪʘ ʆʙʤʝʞʝʥʘ, ʧʝʨʝʚʘʞʥʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ 

ʇʽʢʦʚʽ ʜʥʽ  

(HIT Day) 
3-ʡ ʪʘ 6-ʡ ʜʝʥʴ ʤʽʢʨʦʮʠʢʣʫ 

ʆʧʝʨʘʪʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 
ʆʧʝʨʘʪʠʚʥʝ 1, 2, 3, 6 ʜʥʽ 

ʇʦʪʦʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 

ʎʽʣʽʩʥʠʡ ʮʠʢʣ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 4, 

5, 7 ʜʥʽ 

 

ɿʚʠʯʘʡʥʦ, ʱʦ ʥʘʜʘʥʽ ʤʦʜʫʣʽ ʤʘʶʪʴ ʦʟʥʘʢʠ ʪʠʧʦʚʠʭ ʛʨʫʧʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ɺʦʥʠ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʝʚʥʠʭ ʛʨʫʧʦʚʠʭ 

ʢʘʪʝʛʦʨʽʡ, ʟʦʢʨʝʤʘ ʜʦ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000.  ɼʘʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ 

ʬʦʨʤʫ ʫʤʦʚʥʦ ʥʘʟʚʘʥʫ çʷʱʠʢ ʟ ʚʫʩʘʤʠè, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʦ 

ʚʠʟʥʘʯʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ʇʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʝʥʦ ʨʦʣʴ ʨʝʛʫʣʶʶʯʠʭ ʬʫʥʢʮʽʡ 

ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʨʝʘʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʂʈʉ ʧʽʜ ʯʘʩ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʨʠʩʫʥʢʫ 5.1 ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʽʣʴʢʽʩʥʽ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʜʝʣʽ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 

ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ. 
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 ʅʘ ʩʭʝʤʽ ʚʠʜʥʦ, ʱʦ ʚʝʥʪʠʣʷʮʽʡʥʽ ʝʢʚʽʚʘʣʝʥʪʠ ʉʆ2 ʟʙʽʣʴʰʝʥʽ ʚʽʜʧʦʚʽʜʥʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷʤ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʽ ʟʨʦʩʪʘʥʥʷʤ ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ ʉʆ2. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ Eqʆ2, ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ max ï min ʽ ʥʝʟʥʘʯʥʠʡ IQR, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʤʦʜʝʣʽ ʽ ʚʠʩʦʢʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʠʧ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ. ʎʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʆ. ʈʫʩʘʥʦʚʦʾ [33]. ɺʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷ 

ʧʝʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʘʝʨʦʙʥʦʛʦ ʯʠ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ, ʯʠ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʮʝ ʻ ʧʨʠʚʠʜʦʤ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.    

 

 

          ɺʝʥʪʠʣʷʮʽʡʥʽ ʝʢʚʽʚʘʣʝʥʪʠ 

ʇʨʠʤʽʪʢʘ 1. ɸ ï Eq CVO2.  

ʇʨʠʤʽʪʢʘ 2. B ï Eq VO2.  

ʇʨʠʤʽʪʢʘ 3. 

ï ʜʠʩʪʘʥʮʽʷ 500 ʤ; 

ï ʜʠʩʪʘʥʮʽʷ 1000 ʤ  

ʈʠʩʫʥʦʢ 5.1 ʄʦʜʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʂʈʉ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 500 ʤ (Performance Test I) ʽ 1000 ʤ 

(Performance Test II) 
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ʅʘ ʨʠʩʫʥʢʫ 5.2 ʚʠʨʘʟʥʦ ʚʠʟʥʘʯʝʥʽ ʧʨʦʷʚʠ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ.  ʆʩʦʙʣʠʚʦ ʚʠʨʘʟʥʦ ʟʨʦʩʪʘʥʥʷ 

VCO2. ɭ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʨʝʘʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʤʦʙʽʣʽʟʘʮʽʾ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʫʪʚʦʨʝʥʥʷ ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ ʉʆ2. ɿʙʽʣʴʰʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

IQR VO2 max ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʣʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʝʥʝʨʛʦʙʘʣʘʥʩʽ ʨʦʙʦʪʠ ʷʢ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 

ʪʘʢ ʽ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ʎʝ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

 

 

          ʇʦʪʫʞʥʽʩʪʴ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʨʠʤʽʪʢʠ:  

ɸ ï CVO2;  

B ïVO2; 

ï  ʜʠʩʪʘʥʮʽʷ 500 ʤ; 

ï  ʜʠʩʪʘʥʮʽʷ 1000 ʤ  

ʈʠʩʫʥʦʢ 5.2 ʄʦʜʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 500 

ʤ (Performance Test I) ʽ 1000 ʤ (Performance Test II) 

 

ʄʦʜʝʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 5.3.  ʩʚʽʜʯʘʪʴ ʧʨʦ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ ʽ 
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ʧʦʚôʷʟʘʥʠʤ ʟ ʮʠʤ ʘʥʘʝʨʦʙʥʠʤ ʛʣʽʢʦʣʽʪʠʯʥʠʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʚʫʟʴʢʠʡ ʢʦʨʠʜʦʨ IQR, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, 

ʩʫʨʦʚʠʡ ʥʦʨʤʘʪʠʚ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ 

ʘʥʘʝʨʦʙʥʘ ʛʣʽʢʦʣʽʪʠʯʥʘ ʻʤʥʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʧʝʥʰʝ ʥʘʚʝʜʝʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ. ɺʦʜʥʦʯʘʩ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʩʥʦ ʜʽʘʧʘʟʦʥʫ ʩʚʽʜʯʠʪʴ 

ʥʘʷʚʥʽʩʪʴ ʦʩʦʙʠʩʪʦʛʦ ʘʥʘʝʨʦʙʥʦʛʦ ʚʠʩʦʢʦʛʦ ʨʝʩʫʨʩʫ. ʟʛʽʜʥʦ ʜʘʥʠʭ ʩʧʝʮʽʘʣʴʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʪʘʢʠʡ ʪʠʧ ʨʝʘʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʪʫʞʥʦʶ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʻʶ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʜʠʭʘʣʴʥʫ ʢʦʤʧʝʥʩʘʮʽʶ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʨʝʘʢʮʽʾ ʂʈʉ ʜʦʩʷʛʥʝʥʥʶ ʢʨʠʪʠʯʥʠʭ ʨʽʚʥʝʡ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʽ ʥʝʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʬʫʥʢʮʽʡ, ʰʚʠʜʢʦʤʫ 

ʥʘʢʦʧʠʯʝʥʥʶ ʚʪʦʤʠ ʽ ʢʨʠʪʠʯʥʦʤʫ ʟʥʠʞʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ, ʜʝ ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʛʨʘʶʪʴ ʥʘʜʚʝʣʠʢʫ ʨʦʣʴ.  

 

  

          ɭʤʥʽʩʪʴ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʨʠʤʽʪʢʠ:  

ï ʜʠʩʪʘʥʮʽʷ 500 ʤ; 

ï ʜʠʩʪʘʥʮʽʷ 1000 ʤ  

ʈʠʩʫʥʦʢ 5.3 ʄʦʜʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʘʥʘʝʨʦʙʥʦʾ ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 500 ʤ (Performance Test I) ʽ 1000 ʤ (Performance 

Test II) 
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 ʅʘ ʨʠʩʫʥʢʫ 5.4 ʩʭʝʤʘʪʠʯʥʦ ʧʨʠʚʝʜʝʥʽ ʤʦʜʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʣʝʛʝʥʝʚʦʾ 

ʚʝʥʪʠʣʷʮʽʾ. ʅʘʚʝʜʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʚʽʜʙʠʚʘʶʪʴ ʨʝʘʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʦʩʪʘʪʦʯʥʽ ʚʠʩʥʦʚʢʠ ʱʦ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʨʦʙʣʝʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʧʦʪʫʞʥʦʩʪʽ ʽ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʨʝʛʫʣʷʮʽʾ (ʨʠʩ. 5.1 ʽ ʨʠʩ. 5.2). ɸʣʝ ʩʘʤ ʬʘʢʪ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʚ 

ʪʝʩʪʽ ʈʊ1 (ʤʦʜʫʣʷʮʽʷ ʜʠʩʪʘʥʮʽʾ 500 ʤ) ʽ ʾʭ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʪʝʩʪʽ ʈʊ2 

(ʤʦʜʫʣʷʮʽʷ ʜʠʩʪʘʥʮʽʾ 1000 ʤ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʙʽʣʽʟʘʮʽʡʥʠʭ 

ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʠʜʢʦ, ʘʜʝʢʚʘʪʥʦ, ʽ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ. ʊʦʙʪʦ ʨʝʘʢʪʠʚʥʦ, ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʝʥʫʚʘʣʴʥʽ ʽ ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʦʙʦʭ ʟʤʘʛʘʣʴʥʠʭ ʜʠʩʪʘʥʮʽʷʭ.  

 

          ʇʦʪʫʞʥʽʩʪʴ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʇʨʠʤʽʪʢʠ:  

ï ʜʠʩʪʘʥʮʽʷ 500 ʤ; 

ï ʜʠʩʪʘʥʮʽʷ 1000 ʤ  

ʈʠʩʫʥʦʢ 5.4 ʄʦʜʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ ʜʠʩʪʘʥʮʽʾ 

500 ʤ (Performance Test I) ʽ 1000 ʤ (Performance Test II) 
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 ʅʘ ʨʠʩʫʥʢʫ 5.5 ʧʨʠʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʧʽʜ ʤʦʜʫʣʷʮʽʾ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ ʚ ʪʝʩʪʽ 

ʈʊ1 ʽ ʈʊ2. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʟʙʽʣʴʰʝʥʠʡ ʨʽʚʝʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʾ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. ɭ ʧʽʜʩʪʘʚʠ 

ʚʚʘʞʘʪʠ, ʱʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʨʽʚʥʝʤ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚʝʥʪʠʣʷʮʽʡʥʦ-ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʉʈ. 

 

ɽʨʛʦʤʝʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʇʨʠʤʽʪʢʠ:  

ï ʜʠʩʪʘʥʮʽʷ 500 ʤ; 

ï ʜʠʩʪʘʥʮʽʷ 1000 ʤ  

ʈʠʩʫʥʦʢ 5.5 ʄʦʜʝʣʴʥʽ ʩʝʨʝʜʥʴʦʾ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʨʦʙʦʪʠ ʥʘ ʜʠʩʪʘʥʮʽʾ 

500 ʤ (Performance Test I) ʽ 1000 ʤ (Performance Test II) 

 

5.4 ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ 

 

ɺ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʧʦʢʣʘʜʝʥʽ ʯʠʥʥʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʋʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ 
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ʫʷʚʣʷʻ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʫ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽ çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ 

ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʟʘʩʦʙʠ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠè. ɺʦʯʝʚʠʜʴ, ʱʦ ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʤʦʜʠʬʽʢʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ  ʚʽʢʫ, ʚʠʜʫ ʩʧʦʨʪʫ, ʚʠʜʫ 

ʟʤʘʛʘʥʥʷ, ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺ ʢʦʥʪʝʢʩʪʽ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʬʽʟʽʦʣʦʛʽʯʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʭ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʨʫʢʪʫʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ, ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʏʠʥʥʠʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʽ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ [44]. ɺʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʦʙʨʦʙʢʠ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʉʫʯʘʩʥʽ ʝʨʛʦʤʝʪʨʠʯʥʽ 

ʧʨʠʣʘʜʠ, ʟʦʢʨʝʤʘ ʥʦʚʽʪʥʽʡ ʝʨʛʦʤʝʪʨ CanoMatrix ʚʦʜʥʦʯʘʩ ʨʝʻʩʪʨʫʚʘʪʠ 

ʬʽʟʽʦʣʦʛʽʯʥʽ, ʝʨʛʦʤʝʪʨʠʯʥʽ ʽ ʙʽʦʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʎʝ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʟʙʽʣʴʰʠʪʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʙʦʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʘʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ, ʷʢʽ 

ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʨʝʻʩʪʨʘʮʽʾ, ʦʮʽʥʢʠ ʽ ʪʨʘʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʈʊ1 ʽ ʈʊ2. 

ɺʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʫʚʘʣʠʩʴ ʨʝʻʩʪʨʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ, ʱʦ ʻ 

ʧʨʠʨʦʜʥʽʤ ʜʣʷ ʜʦʣʘʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ, ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʩʫʧʨʦʚʦʜʞʫʻ ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ. 
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ɺʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ ʬʦʨʤʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺʦʥʠ ʩʪʦʩʫʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ  ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʇʨʠʨʦʜʥʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ VO2 max ʽ La ʥʘ 

ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ, ʱʦ 

ʚʠʟʥʘʯʘ ̒ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʚʠʟʥʘʯʠʣʠ ʫʟʘʛʘʣʴʥʝʥʫ 

ʩʪʨʫʢʪʫʨʫ ʤʽʢʨʦ- ʪʘ ʤʝʟʦʮʠʢʣʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʩʬʦʨʤʫʚʘʪʠ ʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʧʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʂʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʽʣʽʩʥʠʭ ʩʪʨʫʢʪʫʨ çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè. ʅʘʚʘʥʪʘʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʰʚʠʜʢʦʶ ʢʽʥʝʪʠʢʦʶ ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʡ, 

ʜʦʩʷʛʥʝʥʥʷʤ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʪʘ ʩʪʘʙʽʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʂʽʥʮʝʚʠʤ ʝʬʝʢʪʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʜʦʩʷʛʥʝʥʥʷ 

ʢʝʨʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚʪʦʤʠ ʥʘʧʨʠʢʽʥʮʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. ɼʽʷʣʴʥʽʩʪʴ 

ʩʧʦʨʪʩʤʝʥʽʚ ʧʨʠ ʮʴʦʤʫ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ ʪʘ 

ʧʝʨʝʚʪʦʤʠ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʣʘ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʘ ʚʢʣʶʯʘʣʘ 

ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (1 ï 2-ʡ ʜʥʽ ʤʽʢʨʦʮʠʢʣʫ) ʪʘ HIT Days (3-ʡ 

ʽ 6-ʡ ʜʥʽ ʤʽʢʨʦʮʠʢʣʫ). ʋ ʮʽ ʜʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʟʘʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʣʠ 

ʢʦʤʧʝʥʩʘʮʽʾ ʥʘʜʣʠʰʢʦʚʦʾ ʚʪʦʤʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

ʎʽʣʽʩʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʮʠʢʣʠ (4 ï 5-ʡ ʪʘ 7-ʡ ʜʥʽ ʤʽʢʨʦʮʠʢʣʫ) ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ (ʪʨʝʥʫʚʘʣʴʥʠʭ) ʝʬʝʢʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʤʽʢʨʦʮʠʢʣʫ ʪʘ 

ʢʫʤʫʣʷʮʽʶ ʝʬʝʢʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʤʝʟʦʮʠʢʣʫ ʡ ʟʘʛʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ. 

ʈʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʩʧʨʠʷʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʷʢ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʡ ʟʤʘʛʘʣʴʥʠʤʠ 
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ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʧʦʻʜʥʘʪʠ ʟʘʛʘʣʴʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʦʙôʻʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʡʦʛʦ 

ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʚʠʤʦʛ 

ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. ʇʨʠʥʮʠʧʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʚ ʚʥʝʩʝʥʥʷ ʢʦʨʝʢʪʠʚ ʫ ʟʘʛʘʣʴʥʫ 

ʧʨʦʛʨʘʤʫ ʧʽʜʛʦʪʦʚʢʠ, ʩʪʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʽʚ 

ʜʦ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘ ʷʢʦʛʦ ʟʤʽʥʠ ʥʝ ʧʦʨʫʰʫʶʪʴ ʙʘʟʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʷʢʽʩʥʦ ʾʾ ʜʦʧʦʚʥʶʶʪʴ. 

ʈʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ, ʚʽʜʧʦʚʽʜʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʫ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ  ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʧʝʚʥʽʡ 

ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ. ʄʦʜʫʣʷʮʽʷ ʩʪʘʥʽʚ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, ʣʘʢʪʘʪ ʘʮʠʜʦʟʫ, 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʷʣʠ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ, ʨʦʟʚʠʪʢʫ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʘʢʮʽʾ ʜʠʭʘʣʴʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʚ ʫʤʦʚʘʭ 

ʟʨʦʩʪʘʥʥʷ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʷʢ 

ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʨʦʣʴʥʠʤʠ, ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ ʟʤʘʛʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʻ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʟʘʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʡ 

ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘʙʝʟʧʝʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʟʘ ʚʩʽʤʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʧʦʪʫʞʥʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (p < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʝʨʝʙʫʜʦʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 
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ʇʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʽʜʙʫʣʦʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ὡ ʥʘ 6,3%; t = 7,72; p = 0,00011 ), ʘʝʨʦʙʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ (VO2 max ʥʘ 3,2%, t = 8,88; p = 0,00005) ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʚʘʥʥʷ 

ʢʠʩʥʶ (VE / O  ʥʘ 4,4%; t = ï2,52; p = 0,039), ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ (La ʥʘ 5,8%; t 

= 7,72; p = 0,00011). ɿʥʠʞʝʥʥʷ EqCO2 ʥʘ 1,8% (t = ï2,52; p = 0,039) ʩʚʽʜʯʠʪʴ ʧʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʤʝʪʘʙʦʣʽʟʤʫ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʉʆ2. 

ʅʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʙʫʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (p < 0,01 ï 0,001). ʇʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʽʜʙʫʣʦʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ὡ ʥʘ 9,2%; t = 6,32; p = 

0,00038), ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO2 max ʥʘ 3,2%, t = 4,74; p = 0,0021) ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ (VE / O  ʥʘ 7,7%; t = 5,34; p = 0,0011), ʛʣʽʢʦʣʽʪʠʯʥʦʾ 

ʻʤʥʦʩʪʽ (La ʥʘ 8,8%; t = 8,41; p = 0,00007). ɿʥʠʞʝʥʥʷ EqCO2 ʥʘ 5,7% (t = 5,34; p = 

0,0011) ʩʚʽʜʯʠʪʴ ʧʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ 

ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʽ ʘʚʪʦʨʘ [15, 21]. 
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ʈʆɿɼɯʃ 6 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʧʦʨʪʽ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʧʨʦʚʦʜʞʫʻ ʩʧʦʨʪʠʚʥʫ ʧʽʜʛʦʪʦʚʢʫ 

ʧʨʘʢʪʠʯʥʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʜʚʦʭ 

ʛʣʦʙʘʣʴʥʠʭ ʥʘʧʨʷʤʘʭ. 

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ï ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ 

ʜʦʩʷʛʥʝʥʥʷʭ ʙʽʦʣʦʛʽʾ, ʙʽʦʤʝʭʘʥʽʢʠ, ʧʩʠʭʦʣʦʛʽʾ ʩʧʦʨʪʫ ʪʦʱʦ, ʷʢʽ ʽʤʧʣʝʤʝʥʪʦʚʘʥ ̔ʫ 

ʩʫʯʘʩʥʫ ʪʝʦʨʽʶ ʩʧʦʨʪʫ ʽ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ.  

ɼʨʫʛʠʡ ʥʘʧʨʷʤ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʧʽʜʛʦʪʦʚʢʠ. ʉʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʝʨʝʜʫʩʽʤ ʽʜʝʪʴʩʷ ʧʨʦ ʜʽʘʛʥʦʩʪʠʢʫ 

ʙʽʦʣʦʛʽʯʥʠʭ, ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ (ʩʫʯʘʩʥʝ ʪʝʣʝʤʝʪʨʠʯʥʝ, ʛʘʟʦʘʥʘʣʽʪʠʯʥʝ, 

ʝʨʛʦʤʝʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ) ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ (BlazePod, Tabata 

Protocol, Catapult Pro, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʯʘʩʥʠʭ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ), ʱʦ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺʦʜʥʦʯʘʩ ʩʬʦʨʤʫʚʘʣʦʩʷ ʨʦʟʫʤʽʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʽʥʪʝʛʨʫʚʘʪʠ ʟʘʟʥʘʯʝʥʽ ʥʘʧʨʷʤʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʾʭ ʫ ʩʪʨʫʢʪʫʨʫ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʁʜʝʪʴʩʷ ʧʨʦ 

ʩʢʣʘʜʥʽ ʡ ʯʘʩʪʦ ʥʝʚʠʟʥʘʯʝʥʽ ʫʤʦʚʠ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ 

ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʪʨʝʥʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʽ ʪʨʫʜʥʦʱʽ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʘʢʮʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʜʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʥʝʩʝʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 
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ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʫ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʚʝʩʣʫʚʘʥʥʽ, ʜʝ ʨʦʙʦʪʘ ʥʘ ʝʨʛʦʤʝʪʨʘʭ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʦʜʥʘʢ ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʦʾ ʢʦʨʝʢʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʯʫʪʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʽʦʤʝʭʘʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʫʭʽʚ [53, 59]. 

ʉʪʘʻ ʜʝʜʘʣʽ ʦʯʝʚʠʜʥʽʰʠʤ, ʱʦ ʨʝʟʝʨʚʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʻ ʽʥʪʝʛʨʘʮʽʷ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʠʭ ʫ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʧʝʮʽʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʘʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɸʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʦʰʫʢ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʪʚʦʨʶʚʘʪʠ 

ʩʪʨʫʢʪʫʨʫ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʢʮʽʾ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʡ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʟʤʘʛʘʣʴʥʦʛʦ ʢʘʣʝʥʜʘʨʷ. ɰʾ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʘʣʽʟʘʮʽʶ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʮʽʣʽʩʥʠʭ ʩʪʨʫʢʪʫʨ çʥʘʚʘʥʪʘʞʝʥʥʷ ï 

ʚʽʜʥʦʚʣʝʥʥʷè ʥʘ ʨʽʚʥʷʭ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʪʘ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʚʧʣʠʚʘʤʠ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚôʷʟʘʥʝ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠè. ʂʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
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ʩʧʦʨʪʩʤʝʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ  ʻ ʢʦʥʪʨʦʣʴʥʽ 

(ʪʝʩʪʦʚʽ), ʪʨʝʥʫʚʘʣʴʥʽ ʽ ʟʤʘʛʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʽ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʪʘʥʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʝʚʥʫ ʟʤʘʛʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʂʦʥʮʝʧʮʽʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʜʦʙʦʨʽ ʤʝʪʦʜʽʚ ʽ ʤʝʪʦʜʠʢ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʾʭ ʩʠʩʪʝʤʥʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʫ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ. ɿʘ ʦʩʥʦʚʫ 

ʧʨʠʡʥʷʪʦ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʩʧʦʨʪʩʤʝʥʽʚ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʝʩʪʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʦʢʨʝʤʘ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʽ ʚʽʜʧʦʚʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʦʟʜʽʣ 3) ʦʙˇʨʫʥʪʫʚʘʣʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʫʣʷʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʪʨʫʢʪʫʨʽ ʨʫʭʦʚʠʭ ʜʽʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʴʦʛʦ ʚʝʩʣʫʚʘʣʴʥʦʛʦ 

ʝʨʛʦʤʝʪʨʫ CanoMatrix. ʉʫʯʘʩʥʽ ʩʝʥʩʦʨʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʻʩʪʨʫʶʪʴ 

ʯʫʪʣʠʚʽ ʢʦʤʧʦʥʝʥʪʠ ʪʝʭʥʽʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʜʦʩʷʛʥʝʥʥʷ ʽ ʫʪʨʠʤʘʥʥʷ 

ʟʫʩʠʣʣʷ, ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʦʨʠ, ʙʘʣʘʥʩʫ, ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʚʽʜʢʦʨʠʛʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʚʝʩʣʫʚʘʣʴʥʠʭ ʨʫʭʽʚ, ʟʙʽʣʴʰʠʪʠ ʨʦʙʦʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʮʝ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʟʙʽʣʴʰʝʥʥʽ 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʘʷʚʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʩʠʩʪʝʤʽ CanoMatrix ʜʦʟʚʦʣʷʻ 

ʥʝ ʪʽʣʴʢʠ ʦʧʪʠʤʽʟʫʚʘʪʠ ʝʨʛʦʤʝʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʘʣʝ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʚ ʧʨʠʨʦʜʥʽʭ ʫʤʦʚʘʭ ʚ ʢʘʥʦʝ.  

ʅʘʩʪʫʧʥʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʽ ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʘʥʘʣʽʟʫ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚ ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ɺʠʟʥʘʯʠʣʠ (ʨʦʟʜʽʣ 4), ʱʦ ʧʨʦʷʚʠ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʣʘʢʪʘʪ-

ʘʮʠʜʦʟʫ ʤʘʶʪʴ ʩʪʠʤʫʣʶʶʯʽ ʚʧʣʠʚʠ ʥʘ ʨʝʘʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʯʠʥʥʠʢʦʤ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʝʟʝʨʚʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ. ɺʠʨʘʟʥʽʩʪʴ 
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ʩʪʠʤʫʣʶʶʯʠʭ ʚʧʣʠʚʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʂʈʉ ʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ.  

ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʬʦʨʤʫʻ ʥʦʚʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʦʢʨʝʤʘ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʾʭ 

ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʩʧʦʨʪʩʤʝʥʽʚ, ʽ ʱʦ ʦʩʦʙʣʠʚʦ ʚʽʜʧʦʚʽʜʥʦ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʨʦʟʜʽʣ 5) ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʨʽʟʥʠʭ ʟʤʘʛʘʣʴʥʠʭ 

ʜʠʩʪʘʥʮʽʡ ʤʘʣʠ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʩʪ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʷʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʜʘʥʦʾ ʛʨʫʧʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʩʚʽʪʫ. ʂʨʽʤ ʮʴʦʛʦ ʙʫʣʠ ʫʪʦʯʥʝʥʽ ʧʝʚʥʽ 

ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ̫ ʢʽ ʚʠʟʥʘʯʠʣʠ ʨʽʚʝʥʴ ʚʝʥʪʠʣʷʮʽʡʥʦ-

ʤʝʪʘʙʦʣʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʽ, ʝʤʧʽʨʠʯʥʽ ʽ ʦʩʦʙʠʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʜʦʟʚʦʣʠʣʠ ʧʽʜʽʡʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʤʦʜʝʣʝʡ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (ʨʦʟʜʽʣ 5). ʇʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʫʟʘʛʘʣʴʥʝʥʠʭ ʤʦʜʝʣʝʡ 

ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʝʨʽʦʜʠʟʘʮʽʾ 

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʛʨʫʧʦʚʽ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 

ʤ, ʘʜʘʧʪʫʚʘʪʠ ʾʭ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʠʤʦʛʠ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥ ʁ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʤʦʜʝʣʝʡ, ʩʠʥʝʨʛʽʯʥʦʛʦ ï ʛʨʫʧʦʚʠʭ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʾ 
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ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʣʘʩʥʝ ʻ ʚʠʤʦʛʦʶ 

ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʻ ʩʚʦʻʨʽʜʥʠʤ ʙʘʟʠʩʦʤ ç̔ ʜʝʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤè ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʰʠʭ ʚʠʜʽʚ ʧʽʜʛʦʪʦʚʢʠ, ʟʦʢʨʝʤʘ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ, ʪʘʢʪʠʯʥʦʾ (ʪʝʭʥʽʢʦ-

ʪʘʢʪʠʯʥʦʾ), ʧʩʠʭʦʣʦʛʽʯʥʦʾ, ʪʦʱʦ. ɺ ʦʩʥʦʚʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʣʷʛʣʠ ʩʫʯʘʩʥʽ ʪʝʦʨʝʪʠʯʥʽ, ʝʤʧʽʨʠʯʥʽ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ, ʥʘʨʘʪʠʚʠ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʾʭ ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʪʨʠ ʛʨʫʧʠ ʜʘʥʠʭ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴ, 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʪʘ ʘʙʩʦʣʶʪʥʦ ʥʦʚʽ. 

ɼʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ 

ʽ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʅʘʚʝʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʦʙʫʜʦʚʘ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ 

ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʧʝʨʝʙʽʛʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʝʬʝʢʪʽʚ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɸʜʘʧʪʘʮʽʡʥʽ 

(ʪʨʝʥʫʚʘʣʴʥʽ) ʝʬʝʢʪʠ ʘʢʫʤʫʣʴʦʚʘʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ çʥʘʚʘʥʪʘʞʝʥʥʷïʚʽʜʥʦʚʣʝʥʥʷè 

ʫ ʩʠʩʪʝʤʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɼʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ 

ʥʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

çʢʦʥʪʨʦʣʴ ï ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴè [33]. ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʽ ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 

500 ʤ ʽ 1000 ʤ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ 

ʚʠʱʝ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ. 
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ɼʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʣʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʾʭ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ  

ʧʦʙʫʜʦʚʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʎʝ ʧʽʜʢʨʝʩʣʝʥʦ ʚ ʨʦʙʦʪʽ ʥʘ 

ʧʨʠʢʣʘʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚʠʩʦʢʦʛʦ 

ʢʣʘʩʫ ʥʦʚʽʪʥʴʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʻʩʪʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ, 

ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʨʦʙʠʪʠ ʦʧʝʨʘʪʠʚʥʫ ʢʦʨʝʢʮʽʶ ʪʝʭʥʽʢʠ ʽ ʩʪʨʫʢʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʩʧʝʮʽʘʣʴʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɼʦʧʦʚʥʝʥʽ ʜʘʥʽ ʧʨʦ ʨʦʣʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʇʦʢʘʟʘʥʦ, ʚʠʩʦʢʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɼʦʧʦʚʥʝʥʽ ʜʘʥʽ ʧʨʦ ʟʤʽʩʪ ʢʦʥʪʨʦʣʶ, ʦʮʽʥʢʠ ʽ ʩʧʦʩʦʙʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ, ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʨʦʙʦʯʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʧʦʚʥʝʥʽ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʝʥʪʠʣʷʮʽʡʥʦ-

ʤʝʪʘʙʦʣʽʯʥʽ ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ɼʦʧʦʚʥʝʥʽ ʜʘʥʽ ʧʨʦ ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʧʝʨʽʦʜʠʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚ ʤʽʢʨʦ ʽ ʤʝʟʦʮʠʢʣʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʝʮʽʘʣʴʥʦ 

ʧʽʜʛʦʪʦʚʯʦʛʦ ʧʝʨʽʦʜʫ ʨʽʯʥʦʛʦ ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ. ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʽʜʥʦʚʣʝʥʥʷè ʨʦʟʛʣʷʥʫʪʽ ʚ ʷʢʦʩʪʽ ʮʽʣʽʩʥʦʛʦ ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʮʠʢʣʫ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʽ ʝʪʘʧʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 
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1000 ʤ. ɯʩʥʫʶʯʽ ʜʘʥʽ ʜʦʧʦʚʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ 

ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. 

ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʦʣʴ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʷʚʽʚ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟʫ ʚ ʷʢʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ ʂʈʉ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʪʘʣʠ ʟʤʽʩʪʦʚʥʦʶ ʦʩʥʦʚʦʶ 

ʧʦʙʫʜʦʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʤ 

ʧʽʜˇʨʫʥʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ  

ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ɺʧʝʨʰʝ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʫʣʷʮʽʾ ʩʧʦʨʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɼʦʚʝʜʝʥʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽʪʥʽʡ 

ʚʝʩʣʫʚʘʣʴʥʠʡ ʝʨʛʦʤʝʪʨ CanoMatrix ʚ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʜʫʣʷʮʽʾ ʢʦʥʪʨʦʣʴʥʠʭ, 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ CanoMatrix ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʩʧʝʮʽʘʣʴʥʫ ʨʦʙʦʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʙʽʣʽʟʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ. 

ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʛʨʫʧʦʚʽ ʤʦʜʝʣʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ.  

ɺʧʝʨʰʝ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʩʪʨʫʢʪʫʨʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. 

ɰʾ ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʘ ʢʽʥʝʪʠʢʘ, ʩʪʽʡʢʠʡ ʩʪʘʥ ʽ ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ ʚʠʟʥʘʯʠʣʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʤʽʢʨʦʮʠʢʣʽʚ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʫʭʦʚʠʭ ʜʽʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʨʦʟʰʠʨʝʥʽ 
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ʤʦʞʣʠʚʦʩʪʽ ʥʦʚʽʪʥʴʦʛʦ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʻʩʪʨʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʙʽʦʤʝʭʘʥʽʯʥʽ, ʝʨʛʦʤʝʪʨʠʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʦʙʦʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [12, 13, 14, 20, 21, 

34, 86, 87]. 
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ɺʀʉʅʆɺʂʀ 

 

1. ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʘʥʠʭ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 

ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʰʣʷʭʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ 

ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʷʢ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʩʪʦʨʽʥ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʫʤʦʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

2. ɯʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʽʪʥʴʦʾ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ, ʝʤʧʽʨʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʝʦʨʽʾ ʩʧʦʨʪʫ, ʬʽʟʽʦʣʦʛʽʾ, 

ʙʽʦʣʦʛʽʾ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʘʻ ʟʤʦʛʫ ʧʦ-ʥʦʚʦʤʫ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ 

ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʨʝʟʝʨʚʠ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʨʛʦʤʝʪʨʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

CanoMatrix ʟʘʙʝʟʧʝʯʫʻ ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʘʥʘʣʽʟ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʙʽʦʤʝʭʘʥʽʯʥʠʭ, ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʨʛʦʤʝʪʨʘ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʡʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʘ ʙʘʟʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʨʫʭʦʚʠʭ ʜʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

4. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʙʘʡʜʘʨʢʘʭ (n = 12) ʽ ʢʘʥʦʝ (n = 12) ʟʘʩʚʽʜʯʠʚ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
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ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʝʨʛʦʤʝʪʨʽ CanoMatrix ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ, 

ʦʪʨʠʤʘʥʠʤʠ ʥʘ ʝʨʛʦʤʝʪʨʽ Dansprint. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʧʦʟʠʪʠʚʥʽ 

ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʫ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʧʦʢʘʟʥʠʢ VO  max ʟʨʽʩ ʥʘ 3,03%, ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʘʢʪʘʪʫ 

ʟʘ ʪʝʩʪʦʤ La test 90 ð ʥʘ 6,00%, ʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ (W PT500) ð ʥʘ 8,05% (p 

< 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʘʝʨʦʙʥʠʭ ʽ ʘʥʘʝʨʦʙʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ɺʝʣʠʯʠʥʠ ʝʬʝʢʪʫ (Cohenôs d = 1,81ï4,39) ʚʢʘʟʫʶʪʴ ʥʘ 

ʚʠʩʦʢʠʡ ʪʘ ʜʫʞʝ ʚʠʩʦʢʠʡ ʧʨʘʢʪʠʯʥʠʡ ʝʬʝʢʪ ʟʤʽʥ. 

ʋ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʪʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʧʦʢʨʘʱʝʥʥʷ: VO  max ʟʙʽʣʴʰʠʚʩʷ ʥʘ 2,61%, ʧʦʢʘʟʥʠʢʠ La test 90 ð ʥʘ 6,98%, ʘ 

ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ (W PT500) ð ʥʘ 5,81% (p < 0,01ï0,001). ɺʝʣʠʯʠʥʠ ʝʬʝʢʪʫ 

(Cohenôs d = 1,19ï1,37) ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʶ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʟʤʽʥ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʝʨʛʦʤʝʪʨʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

5. ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʽ ʩʪʠʤʫʣʠ (çdrivesè) ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʨʦʮʝʩʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʭʽʜʥʠʭ ʩʪʘʥʽʚ çʛʽʧʦʢʩʽʷ ï ʛʽʧʝʨʢʘʧʥʽʷ ï ʣʘʢʪʘʪ-ʘʮʠʜʦʟè. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ (ʛʨʫʧʘ çɸè) ʪʘ 

ʥʠʟʴʢʠʤ (ʛʨʫʧʘ çɺè) ʨʽʚʥʝʤ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʛʨʫʧʘʤʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʨʽʚʝʥʴ 

ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO  max) ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʙʫʚ ʚʠʱʠʤ ʥʘ 10,41% (p < 0,001), 

ʘ ʧʦʢʘʟʥʠʢʠ ʘʥʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (La max) ð ʥʘ 11,51% (p < 0,001), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʷʢ ʘʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɸʥʘʣʽʟ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ (çdrivesè) ʧʦʢʘʟʘʚ 

ʧʝʨʝʚʘʞʘʥʥʷ ʟʥʘʯʝʥʴ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ: EqPaCO  test 10 s ð ʥʘ 16,09% (p < 0,001), 

EqPaCO  test 30 s ð ʥʘ 4,96% (p < 0,001), VCO  test 30 s ð ʥʘ 4,29% (p < 0,05), 

VCO  ST ð ʥʘ 9,63% (p < 0,001), La ʧʨʠ VO  max ð ʥʘ 8,61% (p < 0,01), EqCO  
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CrP ð ʥʘ 2,27% (p < 0,001), La test 30 s / La CrP ð ʥʘ 14,27% (p < 0,001), ʘ ʪʘʢʦʞ 

EqCO  ST / EqCO  CrP ð ʥʘ 75,61% (p < 0,01). ɺʦʜʥʦʯʘʩ ʧʦʢʘʟʥʠʢ EqCO  ST ʙʫʚ 

ʥʠʞʯʠʤ ʥʘ 3,25% (p < 0,01), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ. ʇʦʢʘʟʥʠʢ EqO  ST / EqO  CrP 

ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ 10,96%, ʦʜʥʘʢ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʜʦʩʷʛʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ 

(p > 0,05). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʪʘ ʚʠʱʠʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ. 

6. ʉʧʝʮʠʬʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʨʝʘʢʮʽʾ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʧʨʦʷʚʣʷʻʪʴʩʷ: 

ü ʧʦʩʠʣʝʥʥʷʤ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (EqPaCO  

test 10 s, 30 s; VCO  test 30 s); 

ü ʧʨʦʣʦʥʛʘʮʽʻʶ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (VCO  ST, EqCO  ST, La 

ʧʨʠ VO max); 

ü ʤʦʙʽʣʽʟʘʮʽʻʶ ʬʫʥʢʮʽʡ ʫ ʧʨʦʮʝʩʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ (La test 30 s / La CrP; 

EqO  ST / EqO  CrP; EqCO  ST / EqCO  CrP). 

ʋ ʩʫʢʫʧʥʦʩʪʽ ʟʘʟʥʘʯʝʥʽ ʨʝʘʢʮʽʾ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʜʽʷʪʠ ʨʦʟʚʠʪʢʫ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

(ʣʘʢʪʘʪʥʦʛʦ) ʘʮʠʜʦʟʫ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

7. ʇʨʦʛʨʘʤʫ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʬʦʨʤʦʚʘʥʦ ʥʘ 

ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʊʨʝʥʫʚʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʠʥʮʠʧʠ ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʽ ʽ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʽʢʨʦ ʽ ʤʝʟʦʮʠʢʣʽʚ ʧʽʜʛʦʪʦʚʢʠ ʫ ʧʨʦʮʝʩʽ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʬʽʟʠʯʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʡ ʪʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʢʘʥʦʝ. 

8. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘʙʝʟʧʝʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʇʨʦʛʨʘʤʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʤʝʪʦʜʠʯʥʠʤ ʧʨʠʥʮʠʧʘʤ ʧʦʙʫʜʦʚʠ ʧʝʨʝʜʟʤʘʛʘʣʴʥʦʛʦ 

ʤʝʟʦʮʠʢʣʫ. ʋʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʟʦʮʠʢʣʫ ʚʢʣʶʯʘʣʘ ʙʘʟʦʚʠʡ ʝʪʘʧ ï 2 
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ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʠ, ʩʧʝʮʽʘʣʴʥʠʡ ï 4 ʫʜʘʨʥʠʭ ʤʽʢʨʦʮʠʢʣʠ; 6 ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʤʽʢʨʦʮʠʢʣʽʚ. ʋʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʫʜʘʨʥʦʛʦ ʤʽʢʨʦʮʠʢʣʫ ʚʢʣʶʯʘʣʘ ʘʜʘʧʪʘʮʽʡʥʦ-

ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ ʧʝʨʽʦʜ ï 1 ʽ 2 ʜʥʽ, ʥʘʧʨʫʞʝʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʟʘʥʷʪʪʷ (HIT Days) ï 

3 ʽ 6 ʜʥʽ; ʮʽʣʽʩʥʽ ʮʠʢʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʩʪʠʤʫʣʷʮʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ɿʤʽʥʠ ʟʤʽʩʪʫ ʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʙʫʚʘʣʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ.   

9. ʋ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʟʘ ʚʩʽʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʧʦʪʫʞʥʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (p < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʽʜʙʫʣʦʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ὡ ʥʘ 6,3%; t = 7,72; p = 

0,00011 ), ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO2 max ʥʘ 3,2%, t = 8,88; p = 0,00005) ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ (VE / O  ʥʘ 4,4%; t = ï2,52; p = 0,039), ʛʣʽʢʦʣʽʪʠʯʥʦʾ 

ʻʤʥʦʩʪʽ (La ʥʘ 5,8%; t = 7,72; p = 0,00011). ɿʥʠʞʝʥʥʷ EqCO2 ʥʘ 1,8% (t = ï2,52; p 

= 0,039) ʩʚʽʜʯʠʪʴ ʧʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʉʆ2. 

10. ʅʘ ʜʠʩʪʘʥʮʽʾ 1000 ʤ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʙʫʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʟʘ ʚʩʽʤʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (p < 0,01 ï 0,001). ʇʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʽʜʙʫʣʦʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʨʛʦʤʝʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ὡ ʥʘ 9,2%; 

t = 6,32; p = 0,00038), ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (VO2 max ʥʘ 3,2%, t = 4,74; p = 0,0021) 

ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ (VE / O  ʥʘ 7,7%; t = 5,34; p = 0,0011), 

ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʻʤʥʦʩʪʽ (La ʥʘ 8,8%; t = 8,41; p = 0,00007). ɿʥʠʞʝʥʥʷ EqCO2 ʥʘ 5,7% 

(t = 5,34; p = 0,0011) ʩʚʽʜʯʠʪʴ ʧʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʚ ʫʤʦʚʘʭ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. 

11.  ʉʪʨʫʢʪʫʨʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʨʝʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʫʤʦʚʠʣʠ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʝʘʢʮʽʡ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʷʢʽʩʥʠʤʠ ʪʘ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʽʟʠʯʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ 

ʢʦʥʩʪʘʪʫʶʯʠʤ ʽ ʧʝʨʝʪʚʦʨʶʶʯʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʽ 

ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʫʭʦʚʠʭ ʜʽʡ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʨʦʟʰʠʨʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʥʦʚʽʪʥʴʦʛʦ ʚʝʩʣʫʚʘʣʴʥʦʛʦ ʝʨʛʦʤʝʪʨʫ CanoMatrix, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʻʩʪʨʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʙʽʦʤʝʭʘʥʽʯʥʽ, ʝʨʛʦʤʝʪʨʠʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʦʙʦʪʠ. 
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʣʘʩʠʯʥʦʾ [29, 31, 115, 

117, 119, 131] ʽ ʩʫʯʘʩʥʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [39, 64, 66, 67, 130, 144], ʷʢʽ  

ʜʦʧʦʚʥʝʥʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ. ʆʩʦʙʠʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʦʪʷʛʦʤ ʜʦʣʘʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ 500 ʤ ʽ 1000 ʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʚ ʷʢʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ. ɰʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʻ ʟʤʽʩʪʦʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

 

ʌɸʂʊʆʈʀ (ʉʊʀʄʋʃʀ) ʄʆɹɯʃɯɿɸʎɯɰ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʈɽɿɽʈɺɯɺ 

ʉʇʆʈʊʉʄɽʅɯɺ 

 

ʋʟʘʛʘʣʴʥʝʥʘ ʢʦʥʮʝʧʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʘʭ ʾʾ ʨʝʘʣʽʟʘʮʽʾ.  

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʩʧʦʨʪʠʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʜʦʜʘʪʢʦʚʠʭ (ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ) ʧʦʟʘʟʤʘʛʘʣʴʥʠʭ ʽ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ.  

ɺ ʩʠʩʪʝʤʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ ʷʢʦʩʪʽ 

ʦʙôʻʢʪʫ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚʠʜʽʣʝʥʦ ʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʥʝʨʚʦʚʫ, 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʫ ʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ. ɺ ʩʫʢʫʧʥʦʩʪʽ ʚʦʥʠ ʬʦʨʤʫʶʪʴ 

ʧʝʚʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʩʪʠʤʫʣʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʽ ʩʧʨʠʷʶʪʴ ʩʧʨʠʡʥʷʪʪʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʘʜʘʧʪʘʮʽʡʥʠʤ 

ʧʨʦʮʝʩʘʤ ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. ʈʦʟʚʠʥʝʥʠʡ ʢʦʤʧʣʝʢʩ ʜʘʥʠʭ 
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ʬʫʥʢʮʽʡ ʻ ʧʨʠʨʦʜʥʴʦʶ ʦʩʥʦʚʦʶ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʾʾ ʤʦʞʣʠʚʦʩʪʝʡ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʥʘʧʨʫʞʝʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ʄʦʚʘ ʡʜʝ ʧʨʦ ʥʝʡʨʦʜʠʥʘʤʽʯʥʽ ʬʫʥʢʮʽʾ, ʧʩʠʭʦʝʤʦʮʽʘʣʴʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʽ 

ʢʦʛʥʽʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʥʝʡʨʦʜʠʥʘʤʽʯʥʽ ʬʫʥʢʮʽʾ, 

ʧʩʠʭʦʝʤʦʮʽʘʣʴʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʽ ʢʦʛʥʽʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ.  

ɺ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʙʦʪʠ ʧʝʨʝʚʘʞʥʦ ʨʦʟʛʣʷʥʫʪʽ ʥʝʡʨʦʜʠʥʘʤʽʯʥʽ ʬʫʥʢʮʽʾ 

ʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ ʨʝʛʫʣʷʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝʡʨʦʤôʷʟʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʷʢʦʩʪʽ ʩʪʠʤʫʣʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ ʥʘʷʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɺ ʷʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʩʪʠʤʫʣʷʮʽʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʬʫʥʢʮʽʾ. 

ʅʝʡʨʦʤʦʪʦʨʥʘ ʨʝʛʫʣʷʮʽʷ ï ʢʦʤʧʣʝʢʩ ʥʝʨʚʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʨʫʭʦʚʠʭ ʜʽʡ ʯʝʨʝʟ 

ʚʟʘʻʤʦʜʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ ʽ ʤôʷʟʦʚʦʛʦ 

ʘʧʘʨʘʪʫ. 

ɼʦ ʥʝʡʨʦʤʦʪʦʨʥʦʾ ʨʝʛʫʣʷʮʽʾ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʜʥʽ ʯʠ ʰʪʫʯʥʽ 

ʯʠʥʥʠʢʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʥʝʡʨʦʤôʷʟʦʚʫ ʢʦʦʨʜʠʥʘʮʽʶ ʨʫʭʽʚ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɼʦ ʥʠʭ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʟʘʛʘʣʴʥʦʛʦ 

ʚʧʣʠʚʫ, ʥʘʧʨʠʢʣʘʜ ʩʠʩʪʝʤʘ BlazePad ʽ ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʩʪʨʫʢʪʫʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʚʠʪʦʢ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʛʽʧʦʢʩʽʾ ï 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʽʭ ʽ ʰʪʫʯʥʠʭ ʛʽʧʦʢʩʠʯʥʠʭ ʟʩʫʚʽʚ. 

çɻʦʩʪʨʘè  ʛʽʧʦʢʩʽ ̫ʻ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʬʦʨʤʫʻ ʰʚʠʜʢʫ ʽ ʘʜʝʢʚʘʪʥʫ 

ʨʝʘʢʮʽʶ ʜʠʭʘʣʴʥʦʛʦ ʮʝʥʪʨʫ, ʩʪʠʤʫʣʶʻ ʪʦʥʫʩ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʝʨʠʬʝʨʽʡʥʠʭ ʩʫʜʠʥ. 

ɻʦʩʪʨʘ ʛʽʧʦʢʩʽʷ ʚʠʢʣʠʢʘʻ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ: ʫ ʪʢʘʥʠʥʘʭ 

ʧʝʨʠʬʝʨʽʡʥʽ ʩʫʜʠʥʠ ʨʦʟʰʠʨʶʶʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʪʘʚʢʠ ʢʠʩʥʶ, ʪʦʜʽ ʷʢ ʫ 

ʣʝʛʝʥʷʭ ʩʫʜʠʥʠ ʟʚʫʞʫʶʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʛʘʟʦʦʙʤʽʥʫ. ʇʨʠ 

ʛʦʩʪʨʽʡ ʛʽʧʦʢʩʽʾ ʘʢʪʠʚʘʮʽʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʚʠʢʣʠʢʘʻ ʨʝʬʣʝʢʪʦʨʥʫ 

ʚʽʜʧʦʚʽʜʴ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ 
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ʚʝʥʪʠʣʷʮʽʾ, ʘʢʪʠʚʘʮʽʻʶ ʩʠʤʧʘʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ 

ʢʨʦʚʦʪʦʢʫ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʜʦ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ. 

ʉʝʨʝʜ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʪʠʤʫʣʷʮʽʾ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʣʠ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʟʦʚʘʥʦʛʦ ʛʦʩʪʨʦʛʦ ʛʽʧʦʢʩʠʯʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ. ʅʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤʠ ʪʘ 

ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʛʽʧʦʢʩʠʯʥʽ ʢʘʤʝʨʠ, ʛʽʧʦʢʩʠʯʥʽ ʥʘʤʝʪʠ, ʛʽʧʦʢʩʠʯʥʽ 

ʛʝʥʝʨʘʪʦʨʠ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʛʽʧʦʢʩʠʯʥʠʭ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ. ɼʘʥʽ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʧʦʨʪʠʚʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʝʭʘʥʽʟʤʠ ʪʨʘʥʩʧʦʨʪʫ ʽ ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʥʶ ʚ ʦʨʛʘʥʽʟʤʽ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʫ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʨʝʞʠʤʠ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʛʦʩʪʨʫ 

ʤʝʪʘʙʦʣʽʯʥʫ ʛʽʧʦʢʩʽʶ, ʷʢʘ ʻ ʧʨʠʨʦʜʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ ʚʠʩʦʢʦʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʉʘʤʝ ʪʘʢʽ ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʫʞʥʫ ʩʪʠʤʫʣʷʮʽʶ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, 

ʘʢʪʠʚʽʟʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʛʘʟʦʦʙʤʽʥʫ ʪʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʘʩʦʧʝʨʝʥʦʩʫ ʢʠʩʥʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʤôʷʟʦʚʦʾ ʨʦʙʦʪʠ. ɼʘʥʽ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʛʦʩʪʨʦʾ ʛʽʧʦʢʩʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʨʦʟʛʣʷʥʫʪʦ ʥʠʞʯʝ ʚ ʢʦʥʪʝʢʩʪʽ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʾ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʘʧʨʫʞʝʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʇʨʠʨʦʜʥʠʡ ʩʪʘʥ ʛʽʧʦʢʩʽʾ. ɿʘʛʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʛʽʧʦʢʩʽʾ, ʚ ʷʢʦʩʪʽ 

ʤʝʭʘʥʽʟʤʫ ʩʪʠʤʫʣ  ʘʜʘʧʪʘʮʽʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ʉʪʠʤʫʣ: ʟʤʝʥʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ ï ʟʥʠʞʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʢʨʦʚʽ 

ʢʠʩʥʝʤ ï ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʜʦ ʪʢʘʥʠʥ ʽ ʤôʷʟʽʚ ï ʨʝʘʢʮʽʷ 

ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʫ ʢʨʦʚʦʩʥʠʭ ʩʫʜʠʥʘʭ. 

ɺʽʜʧʦʚʽʜʴ ʩʠʩʪʝʤʠ (ʨʝʘʢʮʽʷ ʘʜʘʧʪʘʮʽʾ). ɸʢʪʠʚʘʮʽʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ). ʅʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʟʘʧʫʩʢʘʻ ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʨʝʘʢʮʽʾ: ʧʦʩʠʣʶʻʪʴʩʷ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ (ʜʠʭʘʥʥʷ ʩʪʘʻ ʯʘʩʪʽʰʠʤ ʽ ʛʣʠʙʰʠʤ); 

ʟʨʦʩʪʘʻ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʽ ʩʝʨʮʝʚʠʡ ʚʠʢʠʜ; ʟʤʽʥʶʻʪʴʩʷ ʪʦʥʫʩ ʩʫʜʠʥ  ̔
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ʢʨʦʚ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʜʦ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʪʘ ʧʨʘʮʶʶʯʠʭ ʤôʷʟʽʚ; 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ. ʇʝʚʥʠʡ ʯʘʩ ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʩʪʘʯʘ ʢʠʩʥʶ, ʯʝʨʝʟ 

ʷʢʫ ʢʣʽʪʠʥʠ ʯʘʩʪʢʦʚʦ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʘʥʘʝʨʦʙʥʽ ʧʨʦʮʝʩʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʣʘʢʪʘʪʫ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʧʣʠʚʫ 

ʘʮʠʜʦʪʠʯʥʠʭ ʩʪʠʤʫʣʽʚ (La, VCO2) ʨʝʘʢʮʽʾ. 

ʇʨʠ ʧʦʜʦʚʞʝʥʦʤʫ ʪʝʨʤʽʥʫ ʜʽʡ ʛʽʧʦʢʩʽʾ (ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʩʝʨʝʜʥʴʦʛʽʨôʾ ʽ ʚʠʩʦʢʦʛʽʨôʾ), ʟʘʧʫʩʢʘʶʪʴʩʷ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʘʜʘʧʪʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ, 

ʘ ʩʘʤʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʛʝʤʦʛʣʦʙʽʥʫ, ʧʦʢʨʘʱʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ ʪʢʘʥʠʥʘʤʠ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʟʘʛʘʣʴʥʘ ʘʝʨʦʙʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ. 

ɿʘʛʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʛʽʧʦʢʩʽʾ, ʚ ʷʢʦʩʪʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʠʤʫʣʫ ʧʦʚôʷʟʘʥʠʡ 

ʟʽ ʟʥʠʞʝʥʥʷʤ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʢʠʩʥʶ ʫ ʢʨʦʚʽ, ʘʢʪʠʚʘʮʽʻʶ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ ʨʝʘʢʮʽʻʶ ʜʠʭʘʣʴʥʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʛʽʧʦʢʩʽʾ ʻ ʛʽʨʩʴʢʘ (ʚʠʩʦʪʥʘ) ʛʽʧʦʢʩʽʷ, ʷʢʘ ʧʨʠʨʦʜʥʴʦ 

ʚʠʥʠʢʘʻ ʥʘ ʚʠʩʦʪʽ 2000ï2500 ʤ ʽ ʚʠʱʝ, ʜʝ ʟʥʠʞʫʻʪʴʩʷ ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʘʻ ʢʽʣʴʢʽʩʪʴ ʢʠʩʥʶ ʚ ʧʦʚʽʪʨʽ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʯʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʘ 

ʨʝʘʢʮʽʷ ʘʜʘʧʪʘʮʽʾ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʚʧʣʠʚʘʤʠ, ʘ ʩʘʤʝ 

ʧʦʩʠʣʝʥʥʷʤ ʜʠʭʘʥʥʷ (ʣʶʜʠʥʘ ʜʠʭʘʻ ʯʘʩʪʽʰʝ ʽ ʛʣʠʙʰʝ), ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʟʤʝʥʰʝʥʥʷʤ ʩʘʪʫʨʘʮʽʾ ï ʥʘʩʠʯʝʥʥʷ ʢʨʦʚʽ ʢʠʩʥʝʤ (SpO ). 

ʅʝʘʜʝʢʚʘʪʥʽ ʘʜʘʧʪʘʮʽʡʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʝʘʜʝʢʚʘʪʥʠʭ 

ʪʨʝʥʫʚʘʣʴʥʠʭ, ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ ʯʠ ʟʤʘʛʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ  

ʚʪʦʤʦʶ, ʟʘʧʘʤʦʨʦʯʝʥʥʷʤ, ʟʥʠʞʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʩʫʪʪʻʚʦ ʛʘʣʴʤʫʶʪʴʩʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʻ ʟʙʽʣʴʰʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ, 

ʛʝʤʦʛʣʦʙʽʥʫ, ʧʦʢʨʘʱʝʥʥʷ ʢʠʩʥʝʪʨʘʥʩʧʦʨʪʥʦʾ ʬʫʥʢʮʽʾ ʢʨʦʚʽ ʪʘ ʚʠʪʨʠʚʘʣʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʻ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʛʽʧʦʢʩʽʾ ʚ ʷʢʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʡ ʻ ʧʦʻʜʥʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʧʦʟʘʪʨʝʥʫʚʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʚʥʠʭ ʛʽʨʩʴʢʠʭ 

ʫʤʦʚʘʭ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʠʩʦʪʽ 1300 ï 1500 

ʤ ʯʠ ʢʦʤʙʽʥʘʮʽʾ ʮʠʢʣʫ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘ ʚʠʩʦʪʽ ʜʦ 1000 ʤ ʽ ʮʠʢʣʫ 
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ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʚʠʩʦʪʽ ʧʨʠʙʣʠʟʥʦ 2000 ʤ ʽ ʚʠʱʝ. ɺ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʰʠʨʦʢʠʡ ʝʤʧʽʨʠʯʥʠʡ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚ ʛʽʨʩʴʢʽʡ 

ʤ̔ ʩʮʝʚʦʩʪʽ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʟʦʚʘʥʠʡ ʪʨʝʥʫʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʚ ʛʦʨʘʭ ʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʦʤ ʚʽʜʥʦʚʣʝʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʾ ʯʠ ʨʦʟʚʠʪʢʫ 

ʢʠʩʥʝʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʤʘʻ ʩʫʪʪʻʚʽ ʚʧʣʠʚʠ ʥʘ ʩʪʠʤʫʣʷʮʽʶ 

ʢʠʩʥʝʚʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʻ ʰʪʫʯʥʘ (ʥʦʨʤʦʙʘʨʠʯʥʘ) ʛʽʧʦʢʩʽʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï ʛ̔ ʧʦʢʩʠʯʥʠʭ ʢʘʤʝʨ, ʛʽʧʦʢʩʠʯʥʠʭ ʥʘʤʝʪʽʚ, ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʘʩʦʢ, ʛʝʥʝʨʘʪʦʨʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʛʽʧʦʢʩʠʯʥʦʾ ʩʫʤʽʰʽ ʬʦʨʤʫʶʪʴʩʷ ʫʤʦʚʠ ʧʨʠ ʷʢʠʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʡ ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʘʣʝ ʟʤʝʥʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʢʠʩʥʶ ʫ ʚʜʠʭʫʚʘʥʦʤʫ ʧʦʚʽʪʨʽ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʜʝʬʽʮʠʪʫ O  ʘʢʪʠʚʫʶʪʴʩʷ 

ʜʠʭʘʣʴʥʽ ʮʝʥʪʨʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʽ 

ʘʢʪʠʚʘʮʽʻʶ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʧʦʢʨʘʱʝʥʥʷ 

ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʥʶ ʧʨʘʮʶʶʯʠʤʠ ʤôʷʟʘʤʠ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʨʝʘʢʮʽʡ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʝʥʩʘʮʽʶ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ.ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ. ɺ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʫʤʦʚ ʩʝʨʝʜʴʦʛʽʨôʷ ʽ ʚʠʩʦʢʦʛʽʨôʷ 

ɻʽʨʩʴʢʘ ʛʽʧʦʢʩʽʷ ʚʠʥʠʢʘʻ ʧʨʠʨʦʜʥʦ ʥʘ ʚʠʩʦʪʽ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʪʠʩʢʫ, ʘ ʰʪʫʯʥʘ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʟʽ ʟʤʝʥʰʝʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʠʩʥʶ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʦʨʛʘʥʽʟʤ ʨʝʘʛʫʻ ʧʦʩʠʣʝʥʥʷʤ ʜʠʭʘʥʥʷ, 

ʨʦʙʦʪʠ ʩʝʨʮʷ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ. 

ʇʽʜʛʦʪʦʚʢʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʥʘʧʨʫʞʝʥʦʾ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʥʦʩʠʣʘ ʨʘʥʜʦʤʥʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʴʥʽ ʚʧʨʘʚʠ ʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʦʮʝʩʽ ʨʦʟʤʠʥʢʠ ʯʠ ʚ ʧʨʦʮʝʩʽ ʟʘʢʣʶʯʥʦʾ 

ʯʘʩʪʠʥʠ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. ʊʨʝʥʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʟʚʠʪʢʫ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʧʝʮʽʘʣʴʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʚʠʷʚʣʝʥʦ ʢʨʘʡ ʦʙʤʝʞʝʥʦ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʫ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 
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ʘʧʘʨʘʪʫ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʯʠ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʠʚʦʜʠʣʦ ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʢʮʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʪʨʘʚʤʘʪʠʟʤʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ 

ʨʦʟʚʠʪʦʢ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ) ʦʧʦʨʥʦ ï ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʻ 

ʧʦʪʫʞʥʠʤ ʨʝʟʝʨʚʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ 

ʨʦʟʫʤʽʥʥʷ ʱʦ ʦʨʛʘʥʠ ʦʧʦʨʥʦ  ï ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʩʫʛʣʦʙʠ, ʟʚôʷʟʢʠ, ʬʘʩʮʽʾ, ʤôʷʟʠ, 

ʢʦʤʧʦʥʝʥʪʠ ʥʝʨʚʦʚʦʾ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴ ʻʜʠʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʫʭʽʚ ʩʧʦʨʪʩʤʝʥʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʩʢʣʘʜʥʦʢʦʦʨʜʠʥʘʮʽʡʥʠʭ. ʊʨʘʚʤʠ, ʥʘʙʨʷʢʠ, ʨʽʟʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ 

ʦʧʦʨʥʦ ï ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚʣʠʚʘʶʪʴ ʥʘ ʮʽʣʽʩʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʽ ʽʥʥʝʨʚʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʜʘʥʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽ ʘʥʘʪʦʤʦ ï 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʦʨʥʦ ï ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʩʝʨʝʜʞʝʥʴ ʧʨʦʧʨʽʦ ʽ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʤʘʶʪʴ 

ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʯʠ ʛʘʣʴʤʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʩʪʠʤʫʣʷʮʽʶ ʬʫʥʢʮʽʡ, ʧʨʦʬʽʣʘʢʪʠʢʫ ʯʠ ʨʦʟʚʠʪʦʢ ʚʪʦʤʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʧʦʢʘʟʘʣʠ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ 

ʨʦʟʚʠʪʦʢ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ 

ʧʽʜʛʦʪʦʚʢʠ ʻ ʚʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. ʎʝ 

ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʦʛʦ, ʱʦ ʩʪʨʫʢʪʫʨʠ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ï ʩʫʛʣʦʙʠ, ʟʚôʷʟʢʠ, ʬʘʩʮʽʾ, ʤôʷʟʠ ï ʨʘʟʦʤ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʥʝʨʚʦʚʦʾ ʪʘ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤ ʬʦʨʤʫʶʪʴ ʻʜʠʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʟʦʢʨʝʤʘ ʩʢʣʘʜʥʦʢʦʦʨʜʠʥʘʮʽʡʥʠʭ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʪʨʘʚʤʠ, ʥʘʙʨʷʢʠ, 

ʤʽʢʨʦʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ) ʧʦʨʫʰʫʶʪʴ ʮʽʣʽʩʥʽʩʪʴ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʘʭ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, 

ʽʥʥʝʨʚʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ̫ ʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʨʫʭʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 
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ɺʦʜʥʦʯʘʩ ʜʘʥʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʘʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʨʝʮʝʧʪʦʨʥʠʭ ʫʪʚʦʨʝʥʴ ð ʧʨʦʧʨʽʦʨʝʮʝʧʪʦʨʽʚ ʽ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ð ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʏʝʨʝʟ ʮʽ ʨʝʮʝʧʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʜʫʣʷʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʤʦʞʝ 

ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ ʫ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʘʢ ʽ ʚ ʛʘʣʴʤʫʚʘʥʥʽ 

ʥʝʨʚʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʨʦʟʚʠʪʦʢ ʘʙʦ ʧʨʦʬʽʣʘʢʪʠʢʫ ʚʪʦʤʠ ʧʽʜ ʯʘʩ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʉʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʚʧʣʠʚʠ ʥʘ ʦʧʦʨʥʦ ï ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ 

ʻ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʦʤ ʤʦʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ. 

 

ɼʨʫʛʠʡ ʥʘʧʨʷʤ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ 

ʧʦʚôʷʟʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʪʘ ʟʤʘʛʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ʁʜʝʪʴʩʷ ʧʨʦ ʢʦʤʧʣʝʢʩ 

ʥʝʡʨʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ, ʘ ʪʘʢʦʞ ʛʽʧʦʢʩʠʯʥʠʭ ʽ ʘʮʠʜʝʤʽʯʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʦʾ ʨʦʙʦʪʠ ʚʠʩʦʢʦʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʽʜ 

ʯʘʩ ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ.  

ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʚʠʩʪʫʧʘʶʪʴ ʧʦʪʫʞʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʷʢʽ 

ʘʢʪʠʚʽʟʫʶʪʴ ʨʝʛʫʣʷʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝʨʚʦʚʦʾ, ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ. 

ʎʝʡ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʴ ʽ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʠʩʪʝʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ. ʋ ʤʝʞʘʭ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʥʠ, ʟʜʘʪʥʽ ʩʪʠʤʫʣʶʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ, 

ʢʽʥʝʪʠʢʫ ʪʘ ʩʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ 

ʥʝʡʨʦʛʝʥʥʠʭ, ʛʽʧʦʢʩʠʯʥʠʭ ʪʘ ʘʮʠʜʝʤʽʯʥʠʭ ʩʪʠʤʫʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ 

ʪʨʝʥʫʚʘʣʴʥʦʾ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 
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ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʩʪʠʤʫʣʽʚ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʽʥʝʪʠʢʠ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (V→O -

ʢʽʥʝʪʠʢʠ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʘʥʫ ʩʧʦʢʦʶ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ ʤôʷʟʦʚʦʾ 

ʨʦʙʦʪʠ. ʐʚʠʜʢʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʘʢʮʽʡ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʥʶ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʶʶʪʴ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʨʽʚʝʥʴ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 

ʝʢʚʽʚʘʣʝʥʪʽʚ ʢʠʩʥʶ ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (EqO , EqCO ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʛʘʟʦʦʙʤʽʥʫ. ɰʭ 

ʜʠʥʘʤʽʢʘ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʦʧʪʠʤʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʦʾ ʨʦʙʦʪʠ. 

ɺʦʜʥʦʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʚ ʢʨʦʚʽ (La), ʱʦ ʻ ʧʨʦʷʚʦʤ ʘʢʪʠʚʘʮʽʾ ʘʥʘʝʨʦʙʥʦ-

ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʘʞʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʨʝʩʫ. ʇʦʻʜʥʘʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʽʥʝʪʠʢʠ V→O , EqO , EqCO  

ʪʘ La ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʾ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ. ʈʦʣʴ 

ʩʪʠʤʫʣʽʚ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʽʢʦʚʠʭ ʨʽʚʥʝʡ ʨʝʘʢʮʽʾ. 

 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʮʠʭ ʧʽʜʭʦʜʽʚ ʩʪʘʣʦ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ, ʪʨʝʪʴʦʛʦ 

ʧʽʜʭʦʜʫ, ʘ ʩʘʤʝ ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ çGas ï exchange control of special 

performanceè (GECSP), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʨʽʚʝʥʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʩʧʦʨʪʩʤʝʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʝʭʘʥʽʟʤʽʚ ʪʨʘʥʩʧʦʨʪʫ, 

ʛʘʟʦʦʙʤʽʥʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʥʶ, ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʥʝʨʛʝʪʠʯʥʫ ʧʽʜʪʨʠʤʢʫ ʤôʷʟʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʨʦʙʦʪʠ ʧʨʦʚʽʜʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʬʦʨʤʫʚʘʣʠ ʮʽʣʽʩʥʽ 

ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʟʤʘʛʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  [29, 112, 133]. ʇʦʢʘʟʘʥʦ, ʱʦ 
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ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ, ʚʽʜ ʪʠʭ 

ʩʪʠʤʫʣʽʚ, ʱʦ ʾʾ ʟʘʙʝʟʧʝʯʫʶʪʴ. 

ɺ ʮʴʦʤʫ ʩʝʥʩʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʻ ʧʨʦʚʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʽ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʝʤʦʥʩʪʨʘʮʽʾ ʦʩʦʙʠʩʪʦʾ ʪʝʭʥʽʢʦ-ʪʘʢʪʠʯʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɺ ʚʝʩʣʫʚʘʥʥʽ ʥʘ ʙʘʡʜʘʨʢʘʭ ʽ ʢʘʥʦʝ ʤʦʚʘ ʡʜʝ ʧʨʦ ʜʠʩʪʘʥʮʽʾ 200 ʤ, 500 ʤ ʽ 

1000 ʤ, ʷʢʽ ʤʘʶʪʴ ̫ʢ ʦʜʥʘʢʦʚʽ ʩʪʠʤʫʣʠ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʨʝʘʢʮʽʾ ʽ ʧʨʠʨʦʜʥʴʦ 

ʨʝʛʫʣʷʮʽʾ ʧʨʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʨʦʪʷʛʦʤ ʜʦʣʘʥʥʷ ʢʦʞʥʦʾ ʜʠʩʪʘʥʮʽʾ 

ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʜʦʣʘʶʪʴ ʩʪʘʥ çʛʦʩʪʨʦʾ ï ʤʘʢʩʠʤʘʣʴʥʦʾè ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟʫ, ʘʣʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʩʪʘʥʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʱʦ ʚʧʠʚʘʻ ʥʘ ʤʦʙʽʣʽʟʘʮʽʡʥʽ ʽ ʨʝʘʣʽʟʘʮʽʡʥʽ ʝʬʝʢʪʠ 

ʥʘʚʘʥʪʘʞʝʥʴ.  

ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʡʥʷʪʦʾ ʢʦʥʮʝʧʮʽʾ ʨʽʚʝʥʴ ʩʪʠʤʫʣʷʮʽʾ ʩʧʝʮʽʘʣʴʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʣʠʥʩʫ 

ʧʨʦʚʽʜʥʠʭ ʨʝʘʢʮʽʡ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʾʭ ʥʝʨʚʦʚʦ 

- ʤôʷʟʦʚʦʾ ʨʝʛʫʣʷʮʽ ʾʢʝʨʫʶʯʠʭ ʬʫʥʢʮʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʦʨʤʫʶʪʴ ʧʝʨʝʜʫʤʦʚʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʘʜʘʧʪʘʮʽʡʥʽ 

ʨʝʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʟʤʘʛʘʣʴʥʽʡ ʜʠʩʪʘʥʮʽʾ. 

ɽʤʧʽʨʠʯʥʠʡ ʜʦʩʚʽʜ ʽ ʜʘʥʽ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʦʢʨʝʩʣʠʣʠ ʨʝʞʠʤʠ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ 

ʽ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʩʪʨʫʢʪʫʨʽ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 
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ʈɽɾʀʄʀ ʊʈɽʅʋɺɸʃʔʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ ʉʇʈʗʄʆɺɸʅʀʍ ʅɸ 

ʈɽɸʃɯɿɸʎɯʖ ʌɯɿɯʆʃʆɻɯʏʅʀʍ ʉʊʀʄʋʃɯɺ ʈɽɸʂʎɯɰ 

 

ɿʘʛʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʩʪʠʤʫʣʽʚ ʘʜʘʧʪʘʮʽʾ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʝʨʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ ʦʨʛʘʥʽʟʤʫ 

ʩʧʦʨʪʩʤʝʥʘ ʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ.  

ʉʪʨʫʢʪʫʨʘ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʱʽʣʴʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ 

ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʘʭ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʘʟʦʦʙʤʽʥʫ, 

ʥʝʡʨʦʤôʷʟʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ.  

ɿ ʧʦʟʠʮʽʡ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʨʝʞʠʤʠ 

ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʶʪʴ ʚ ʷʢʦʩʪʽ ʢʝʨʦʚʘʥʦʛʦ ʬʘʢʪʦʨʫ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʪʠʤʫʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʻ ʥʝʡʨʦʛʝʥʥʠʡ, ʛʽʧʦʢʩʠʯʥʠʡ (ʚʽʜʥʦʩʥʠʡ ʪʘ ʛʦʩʪʨʠʡ), 

ʘʮʠʜʝʤʽʯʥʠʡ (ʛʽʧʝʨʢʘʧʥʽʯʥʠʡ ʽ ʘʮʠʜʦʪʠʯʥʠʡ (ʣʘʢʪʘʪ-ʘʮʠʜʦʟ). 

ʂʦʞʝʥ ʽʟ ʮʠʭ ʩʪʠʤʫʣʽʚ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʤôʷʟʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʨʠʯʠʥʷʻ ʚʽʜʧʦʚʽʜʥʽ ʘʜʘʧʪʘʮʽʡʥʽ ʧʝʨʝʙʫʜʦʚʠ ʚ ʦʨʛʘʥʽʟʤʽ 

ʩʧʦʨʪʩʤʝʥʘ. 

ʋ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʝʬʝʢʪʠʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʧʦʨʪʩʤʝʥʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʨʽʟʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʠʤʫʣʽʚ, ʷʢʽ ʘʢʪʠʚʫʶʪʴʩʷ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ 

ʨʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʯʝ. 

ʉʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʨʫʢʪʫʨʽ ʟʤʘʛʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ  ʧʦʯʘʪʢʦʚʦʤʫ ʚʽʜʨʽʟʢʫ ʜʠʩʪʘʥʮʽʾ, ʩʝʨʝʜʠʥʠ ʜʠʩʪʘʥʮʽʾ, ʾʾ ʜʨʫʛʽʡ 

ʧʦʣʦʚʠʥ ̔ ʽ ʬʽʥʽʰʥʦʤʫ ʧʨʠʩʢʦʨʝʥʥ.̔ ɺ ʮʴʦʤʫ ʩʝʥʩʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʶʪʴ ʯʠʥʥʠʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʠʤʫʣʷʮʽʷ ʬʫʥʢʮʽʡ ʽ ʩʧʨʷʤʦʚʘʥʠʡ 

ʨʦʟʚʠʪʦʢ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ, ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ.    
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ɯ. ʐʚʠʜʢʘ ʢʽʥʝʪʠʢʘ. ɼʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʢʮʽʡ ʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʅʝʡʨʦʛʝʥʥʠʡ ʩʪʠʤʫʣ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 10 ʩʝʢʫʥʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ (ʧʦʪʫʞʥʽʩʪʴ) ʤʘʢʩʠʤʘʣʴʥʘ. 

ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʥʝʨʚʦʚʦʤôʷʟʦʚʘ ʨʝʛʫʣʷʮʽʷ. ɺʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʩʪʠʤʫʣʽʚ 

ʥʘ ʨʦʟʚʠʪʦʢ ʬʫʥʢʮʽʡ (ʥʝʡʨʦʛʝʥʥʠʡ ʩʪʠʤʫʣ). ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʠʤʫʣʷʮʽʾ ʻ ʨʝʘʢʮʽʷ 

ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ ʟʤʽʥʫ ʧʘʨʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ CO2 ʟʘ 10 ʩʝʢʫʥʜ 

(ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʧʝʨʽʦʜ) EqPaCO2 (VE/PaCO2), ʨʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ 

ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʤʝʭʘʥʽʟʤ ɸʊʌ ï ʂʨʌ),  

ɿʘʛʘʣʴʥʽ ʫʤʦʚʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʥʝʡʨʦʛʝʥʥʦʛʦ 

ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʡ.  

1. ʆʢʨʝʤʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ. 

2. ɼʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʧʦʪʫʞʥʦʩʪʽ) 

ʨʫʭʫ. ʊʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 3 ï 5 ʩʝʢʫʥʜ. 

3. ɼʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʢʦʤʧʣʝʢʩʥʫ ʤʦʙʽʣʽʟʘʮʽʶ ʥʝʡʨʦʤôʷʟʦʚʦʾ ʩʪʠʤʫʣʷʮʽʾ, 

ʤʦʙʽʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ɸʪʌ ï ʂʨʌ 

ʅʝʡʨʦʛʫʤʦʨʘʣʴʥ ̔ʩʪʠʤʫʣʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ 30 ʩʝʢʫʥʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʤʦʙʽʣʽʟʘʮʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 25ï30 ʩʝʢʫʥʜʽ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʩʪʠʤʫʣʷʮʽʷ 

ʘʥʘʝʨʦʙʥʦ ʾʣʘʢʪʘʪʥʦ ʾ(ʛʣʽʢʦʣʽʪʠʯʥʦ)ʾ ʧʦʪʫʞʥʦʩʪʽ.  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 45 ʩʝʢʫʥʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʤʦʙʽʣʽʟʘʮʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 30-45 ʩʝʢʫʥʜʽ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʫʪʚʦʨʝʥʥʷ 

çʛʦʩʪʨʦèʾ ʛʽʧʦʢʩʽ ʾ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʠʤʫʣʷʮʽʷ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʽ 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ.  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 60 (70) ʩʝʢʫʥʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʟ ʘʢʮʝʥʪʦʤ 

ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 45 ï 60 (70) ʩʝʢʫʥʜ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï 

ʤʝʪʘʙʦʣʽʯʥʽ ʩʪʠʤʫʣʠ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʻʤʥʦʩʪʽ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʨʦʟʚʠʪʦʢ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʧʽʜʚʠʱʝʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʢʨʦʚʽ). 
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ɯɯ. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʰʚʠʜʢʦʾ ʢʽʥʝʪʠʢʠ ʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 

ɻʫʤʦʨʘʣʴʥʽ ʩʪʠʤʫʣʠ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ 90 ʩʝʢʫʥʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ 

ʜʽʾ ï ʤʘʢʩʠʤʘʣʴʥʽ ʛʽʧʦʢʩʠʯʥʽ ʟʽ ʛʣʽʢʦʣʽʪʠʯʥʽ ʟʩʫʚʠ. ʂʦʤʧʝʥʩʘʮʽʷ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʛʽʧʦʢʩʠʯʥʠʭ ʟʩʫʚʽʚ, ʩʪʠʤʫʣʷʮʽʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʣʘʢʪʘʪʫ. ʉʪʠʤʫʣʷʮʽʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ. 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ 120 ʩʝʢʫʥʜ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ð ʧʨʦʛʨʝʩʫʶʯʘ 

ʛʽʧʝʨʢʘʧʥʽʷ ʪʘ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ. ʉʪʠʤʫʣʷʮʽʡʥʽ ʚʧʣʠʚʠ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ 

ʩʪʽʡʢʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʘʥʥʶ ʤʝʭʘʥʽʟʤʽʚ 

ʘʝʨʦʙʥʦʛʦ ʡ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ. ʉʪʠʤʫʣʷʮʽʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʥʶ, ʩʪʽʡʢʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ. 

ʉʪʽʡʢʠʡ ʩʪʘʥ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 210 (240) ʩʝʢʫʥʜ.  ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʛ̔ ʧʝʨʢʘʧʥʽʷ, 

ʣʘʢʪʘʪ ï ʘʮʠʜʦʟ. ʉʪʠʤʫʣʷʮʽʡʥʽ ʚʧʣʠʚʠ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʽʜ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʢʦʤʧʝʥʩʘʮʽʾ ʚʪʦʤʠ. ʂʨʠʪʝʨʽʻʤ 

ʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʠʩʥʶ (ʩʪʽʡʢʠʡ ʩʪʘʥ EqO2, HR) ʧʨʦʪʷʛʦʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʄʦʙʽʣʽʟʘʮʽʷ ʨʝʟʝʨʚʽʚ ʽ ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʦʤʠ (ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʉʈ)  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 240 ï 300 ʩʝʢʫʥʜ. ɿʘʣʝʞʠʪʴ ʚʽʜ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ CP. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ çʩʪʽʡʢʠʡ ʩʪʘʥ ï ʢʦʤʧʝʥʩʘʮʽ ̫ʚʪʦʤʠè ʉʪʠʤʫʣʷʮʽʡʥʽ ʚʧʣʠʚʠ 

ʛʽʧʝʨʢʘʧʥʽʾ ʽ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ ʩʧʨʠʷʶʪʴ ʜʦʩʷʛʥʝʥʥʶ 

.ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (EqO2).   

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 330 (360) ʩʝʢʫʥʜ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʢʦʤʧʣʝʢʩʥʠʡ 

ʨʦʟʚʠʪʦʢ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ  ʚ ʫʤʦʚʘʭ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ çʛʽʧʦʢʩʽʷ ï ʛʽʧʝʨʢʘʧʥʽʷ ï ʣʘʢʪʘʪ-ʘʮʠʜʦʟè. ʄʦʙʽʣʽʟʘʮʽʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʟʚʠʪʦʢ ʩʪʽʡʢʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ 
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ʽ ʧʨʦʪʠʜʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʪʦʤʠ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

 

ɼʦʧʦʤʽʞʥʽ ʬʘʢʪʦʨʠ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ. 

ɼʦʧʦʤʽʞʥʽ ʬʘʢʪʦʨ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘ ʨʽʚʥʽ 

ʘʝʨʦʙʥʦʛʦ (ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ) ʽ ʘʥʘʝʨʦʙʥʦʛʦ (ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ) ʧʦʨʦʛʽʚ ʻ ʩʫʪʪʻʚʠʤ 

ʧʽʜˇʨʫʥʪʷʤ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʦʢʨʝʤʘ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ɺʦʥʠ ʫʤʦʚʦʶ, ʚʣʘʩʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʨʦʟʚʠʪʢʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ ʩʝʥʩʠʪʠʚʥʽ ʧʝʨʽʦʜʽ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʦʢʨʝʤʘ ʤʦʚʘ ʡʜʝ ʧʨʦ ʢʽʥʝʮʴ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʽʦʜʫ 

ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. 

ʇʨʠ ʚʩʽʡ ʜʠʩʢʫʩʽʡʥʦʩʪʽ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʢʨʠʪʝʨʽʾʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʦʛʦʚʠʭ 

ʨʽʚʥʝʡ ʨʝʘʢʮʽʾ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘʡʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʻ ʪʽ ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʩʧʨʦʤʦʞʥʽʩʪʶ ʜʦʩʷʛʘʪʠ ʽ ʩʪʘʣʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʨʦʛʦʚʽ ʨʽʚʥʽ ʨʝʘʢʮʽʾ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʘʝʨʦʙʥʦʛʦ ʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʦʛʦʚʠʭ ʨʽʚʥʝʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʧʨʠʨʦʜʥʽ 

ʩʪʠʤʫʣʷʮʽʡʥʽ ʯʠʥʥʠʢʠ ï ʬʽʟʽʦʣʦʛʽʯʥʽ ʽ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʪʘʥʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʝʚʘʞʥʦ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (AT 1) ʽ ʧʝʨʝʚʘʞʥʦ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

(AT 2). 

ɺ ʢʦʥʪʝʢʩʪʽ ʨʦʙʦʪʠ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ ʷʢʠʭ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʣʽʥʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʢʮʽʾ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʽ ʥʝʣʽʥʽʡʥʝ ʟʨʦʩʪʘʥʥʷ 

ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ɸʝʨʦʙʥʠʡ ʚʝʥʪʠʣʷʮʽʡʥʠʡ ʧʦʨʽʛ (AT 1, Aerobic Threshold).  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 20 ï 22 ʭʚʠʣʠʥʠ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʟʙʝʨʝʞʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʽ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʥʝʡʨʦʛʝʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʇʨʦʚʽʜʥʽ 
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ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ï ʥʝʡʨʦʤôʷʟʦʚʘ ʨʝʛʫʣʷʮʽʷ ʧʦʤʽʨʥʘ ʛʽʧʦʢʩʽʷ  ̔ ʛʽʧʝʨʢʘʧʥʽʷ 

ʚʧʣʠʚʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʨʦʟʚʠʪʦʢ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ɸʥʘʝʨʦʙʥʠʡ ʛʣʽʢʦʣʽʪʠʯʥʠʡ ʧʦʨʽʛ, AT 2, Anaerobic Threshold 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 12 ʭʚʠʣʠʥ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ ï ʟʙʝʨʝʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʩʪʽʡʢʦʛʦ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʥʘʝʨʦʙʥʦʛʦ 

ʛʣʽʢʦʣʽʟʫ. ʉʪʽʡʢʽ ʘʮʠʜʝʤʽʯʥʽ ʚʧʣʠʚʠ ʩʪʠʤʫʣʶʶʪʴ ʢʽʥʝʪʠʢʫ ʚʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘʧʨʠʢʽʥʮʽ ʚʽʜʨʽʟʢʘ ʚʝʩʣʫʚʘʣʴʥʠʢʠ ʜʦʩʷʛʘʶʪʴ VO2 max. ʇʨʦʚʽʜʥʽ 

ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ï ʧʦʤʽʨʥʘ ʛʽʧʦʢʩʽʷ, ʧʨʦʛʨʝʩʫʶʯʘ ʛʽʧʝʨʢʘʧʥʽʷ, ʣʽʥʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʣʘʢʪʘʪ-ʘʮʠʜʦʟʫ. 

 

ɿʄɯʉʊ ʊʈɽʅʋɺɸʃʔʅʀʍ ɿɸʅʗʊʔ ʉʇʈʗʄʆɺɸʅʀʍ ʅɸ 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʉʇɽʎɯɸʃʔʅʆɰ ʌʋʅʂʎɯʆʅɸʃʔʅʆɰ 

ʇɯɼɻʆʊʆɺʃɽʅʆʉʊɯ ɺɽʉʃʋɺɸʃʔʅʀʂɯɺ ʈɯɿʅʆɰ ɺɯʂʆɺʆɰ ɯ 

ʂɺɸʃɯʌɯʂɸʎɯʁʅʆɰ ʂɸʊɽɻʆʈɯɰ 

 

ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʶʪʴ 

ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʦʨʽʯʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧ̔ ʜʛʦʪʦʚʢʠ. ɿʘʛʘʣʴʥʠʡ ʟʤʽʩʪ ʟʘʩʦʙʽʚ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʦ ʘʣʛʦʨʠʪʤʫ, ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʪʘʤʘʥʥʠʭ ʧʝʚʥʦʤʫ ʩʝʥʩʠʪʠʚʥʦʤʫ 

ʧʝʨʽʦʜʫ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʩʧʦʨʪʩʤʝʥʽʚ ʜʦ ʪʨʝʥʫʚʘʣʴʥʠʭ ʽ ʟʤʘʛʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ɿʛʽʜʥʦ ʟʘʛʘʣʴʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʤʧʽʨʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʨʦʟʚʠʪʦʢ 

ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʨʠ ʝʪʘʧʠ. 

ɽʪʘʧ I. 14ï15 ʨʦʢʽʚ. ʎʠʢʣʽʯʥʽʩʪʴ ʨʦʙʦʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʦʛʦ 

ʧʝʨʝʭʦʜʫ (ɸʊ1 ð ʘʝʨʦʙʥʠʡ ʚʝʥʪʠʣʷʮʽʡʥʠʡ ʧʦʨʽʛ; ɸʊ2 ð ʘʥʘʝʨʦʙʥʠʡ 

ʛʣʽʢʦʣʽʪʠʯʥʠʡ ʧʦʨʽʛ). 

ʇʝʨʰʠʡ ʨʝʞʠʤ ïʪʨʠʚʘʣʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʮʠʢʣʽʯʥʦʾ ʨʦʙʦʪʠ 20 ʭʚʠʣʠʥ ʥʘ 

ʨʽʚʥʽ ʘʝʨʦʙʥʦʛʦ ʧʦʨʦʛʘ (ɸʊ1); ʽʥʪʝʥʩʠʚʥʽʩʪʴ 60ï65%. ʂʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʤʝʞʘʭ Ñ2,0 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 8ï12 
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ʭʚʠʣʠʥ, ʽʟ ʥʝʟʥʘʯʥʠʤ ʣʽʥʽʡʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ ʧʫʣʴʩʫ ʥʘʧʨʠʢʽʥʮʽ ʨʦʙʦʪʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 

120,0 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 5 ï 6 ʭʚʠʣʠʥ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʝʥʫʚʘʥʥʷ 

ʧʦʚôʷʟʘʥʘ ʟ ʥʝʡʨʦʛʝʥʥʦʶ ʪʘ ʧʦʤʽʨʥʦʶ ʘʮʠʜʝʤʽʯʥʦʶ ʩʪʠʤʫʣʷʮʽʻʶ ʨʝʘʢʮʽʡ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ (ʂʈʉ) (VE) ʪʘ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (VO ), 

ʽʟ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʥʪʠʣʷʮʽʾ, ʟʨʦʩʪʘʥʥʷʤ ʽ ʧʽʜʪʨʠʤʘʥʥʷʤ ʩʧʦʞʠʚʘʥʥʷ 

ʆ  ʥʘ ʨʽʚʥʽ 65ï70% VO max. 

ɼʨʫʛʠʡ ʨʝʞʠʤ ï ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʮʠʢʣʽʯʥʦʾ ʨʦʙʦʪʠ 12 ʭʚʠʣʠʥ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 65ï70%. ʂʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʤʝʞʘʭ Ñ2,0 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 4ï6 ʭʚʠʣʠʥ ʽʟ ʚʠʨʘʞʝʥʠʤ 

ʣʽʥʽʡʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʧʨʠʢʽʥʮʽ ʨʦʙʦʪʠ. ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 

5ï6 ʭʚʠʣʠʥ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʚôʷʟʘʥʘ ʟʽ ʟʜʘʪʥʽʩʪʶ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʡ ʫʪʠʣʽʟʫʚʘʪʠ ʣʘʢʪʘʪ, ʨʝʘʣʽʟʘʮʽʻʶ ʘʮʠʜʝʤʽʯʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʾ 

ʂʈʉ ʪʘ ʘʝʨʦʙʥʠʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʎʠʢʣʽʯʥʘ ʨʦʙʦʪʘ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʠʚʘʣʽʩʪʶ 12 ʭʚʠʣʠʥ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʩʪʦʤ ʂʫʧʝʨʘ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʘʝʨʦʙʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʚʠʪʢʦʤ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ɸʊ2 ï VO max. 

ɽʪʘʧ II. 16ï17 ʨʦʢʽʚ (ʢʽʥʝʮʴ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʽʦʜʫ). ʎʠʢʣʽʯʥʘ ʨʦʙʦʪʘ ʚ 

ʜʽʘʧʘʟʦʥʽ ɸʊ2 ï VO max, VO max ï 115% VO max (ʤʦʙʽʣʽʟʘʮʽʷ ʘʝʨʦʙʥʦʛʦ ʡ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ). 

ʇʝʨʰʠʡ ʨʝʞʠʤ ï ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʮʠʢʣʽʯʥʦʾ ʨʦʙʦʪʠ 6 ʭʚʠʣʠʥ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 75ï80%. ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 3 ï 5 ʭʚʠʣʠʥ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʩʦʙʫ ʧʦʚôʷʟʘʥʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʘʪʫ ʪʘ ʉʆ . 

ɼʨʫʛʠʡ ʨʝʞʠʤ ï ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 4 ʭʚʠʣʠʥʠ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ï 80 ï 85%. ɯʥʪʝʨʚʘʣʴʥʘ ʨʦʙʦʪʘ: 5 ʭʚʠʣʠʥ ʨʦʙʦʪʠ, 5 ʭʚʠʣʠʥ 

ʚʽʜʥʦʚʣʝʥʥʷ, 4 ʩʝʨʽʾ. ʋʤʦʚʦʶ ʚʠʩʦʢʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ 
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ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120 ʫʜĿʭʚ ĭ ʧʨʦʪʷʛʦʤ 5,0 Ñ 1,0 ʭʚʠʣʠʥ ʧʽʩʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ð ʨʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ 

ʪʘ ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɽʪʘʧ III. ɺʽʜ 18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ. ʈʦʟʚʠʪʦʢ ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʡ ʘʥʘʝʨʦʙʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʝʨʰʠʡ ʨʝʞʠʤ ï ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʽʯʥʦʾ ʨʦʙʦʪʠ 45 ʩʝʢʫʥʜ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜ 

5ï10% ʜʦ 95ï100% (ʣʽʥʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ, ʜʘʣʽ 

ð ʥʘ ʨʽʚʥʽ 100%). ʉʪʠʤʫʣʦʤ ʻ ʨʦʟʚʠʪʦʢ çʛʦʩʪʨʦʾè ʛʽʧʦʢʩʽʾ, ʘʢʪʠʚʘʮʽʷ ʨʝʘʢʮʽʾ 

ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ɼʨʫʛʠʡ ʨʝʞʠʤ ï ʨʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʠʤʫʣʷʮʽʷ ʨʝʘʢʮʽʾ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ 

(ʘʢʪʠʚʘʮʽʷ ʨʝʘʢʮʽʾ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʘʥʘʝʨʦʙʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʤʝʪʘʙʦʣʽʟʤʫ). ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ð 5 ʭʚʠʣʠʥ. 

ʊʨʝʪʽʡ ʨʝʞʠʤ ï 90 ʩʝʢʫʥʜ ʨʦʙʦʪʠ, ʤʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ. ʉʪʠʤʫʣʦʤ ʻ ʜʦʩʷʛʥʝʥʥʷ ʛʽʧʦʢʩʽʾ, ʛʽʧʝʨʢʘʧʥʽʾ, ʨʦʟʚʠʪʦʢ ʣʘʢʪʘʪ-

ʘʮʠʜʦʟʫ. 

 

ʈʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. 

ʌʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʡ ʻʤʥʦʩʪʽ 

ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ ʪʘ ʣʘʢʪʘʪʥʦʛʦ (ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ) ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ 

ʫʤʦʚʠ ʘʢʪʠʚʘʮʽʾ (ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ) ʨʝʘʢʮʽʾ ʂʈʉ. 

ʇʝʨʰʠʡ ʨʝʞʠʤ: ʨʦʟʚʠʪʦʢ ʰʚʠʜʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʚʘʞʥʦ ʥʝʡʨʦʛʝʥʥʦʛʦ 

ʩʪʠʤʫʣʫ-ʚʽʜʧʦʚʽʜʽ. ɺʘʨʽʘʮʽʾ ʮʴʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʮʽʣʽʩʥʠʡ ʘʙʦ ʦʢʨʝʤʠʡ ʢʦʤʧʦʥʝʥʪ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ. 

ʏʘʩʪʠʥʘ 1 (ʧʦʧʝʨʝʜʥʷ): ʨʽʚʥʦʤʽʨʥʘ ʨʦʙʦʪʘ ʟ ʧʦʤʽʨʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ï 5 ʭʚʠʣʠʥ, ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ï 2. ʇʝʨʝʨʚʘ ʥʘ ʚʽʜʧʦʯʠʥʦʢ ï 

3 ʭʚʠʣʠʥʠ. ʎʝ ʝʪʘʧ ʧʽʜʛʦʪʦʚʢʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ ʨʦʙʦʪʠ. 

ʈʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʟʽ ʟʤʽʥʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 45 ï 50%, ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ 
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ʩʢʦʨʦʯʝʥʴ ï 130 ï 140 ʫʜĿʭʚ ĭ. ʇʽʜ ʯʘʩ ʧʝʨʝʨʚ ʥʘ ʚʽʜʧʦʯʠʥʦʢ ʚʠʢʦʥʫʶʪʴʩʷ ʚʧʨʘʚʠ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ ʨʦʙʦʪʠ. 

ʏʘʩʪʠʥʘ 2 (ʦʩʥʦʚʥʘ): ʟʤʽʥʥʘ ʨʦʙʦʪʘ ʪʨʠʚʘʣʽʩʪʶ 5 ï 6 ʭʚʠʣʠʥ. ʈʦʙʦʪʘ 

ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (50 ï 60%) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 5 ï 7 ʩʝʢʫʥʜʥʠʤʠ 

ʧʨʠʩʢʦʨʝʥʥʷʤʠ. ʂʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʩʝʛʤʝʥʪʽ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʩʪʘʙʽʣʽʟʘʮʽʾ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ. ʉʪʘʙʽʣʽʟʘʮʽʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ʚʽʜʩʫʪʥʽʩʪʴ ʡʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʥʝʡʨʦʛʝʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʪʘ 

ʘʢʪʠʚʘʮʽʶ ʛʫʤʦʨʘʣʴʥʠʭ (ʤʝʪʘʙʦʣʽʯʥʠʭ) ʩʪʠʤʫʣʽʚ ʨʝʘʢʮʽʡ. ɿʘ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʡ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʢʦʨʝʥʴ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʣʠʚʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʘʙʦ ʜʨʫʛʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʠʤʫʣʫ ʜʣʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʦʟʚʠʪʢʦʤ 

ʥʝʡʨʦʛʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʰʚʠʜʢʦʩʪʽ. ʍʘʨʘʢʪʝʨ ʧʨʠʨʦʩʪʫ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʥʘ 

ʨʽʚʥʽ ʘʝʨʦʙʥʦʛʦ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʡ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʧʦʨʦʛʽʚ. ɼʦʩʚʽʜ 

ʘʚʪʦʨʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʝʨʽʦʜ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʏʉʉ ʥʘ ʨʽʚʥʽ ɸʊ1 

(ʘʝʨʦʙʥʦʛʦ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʧʦʨʦʛʘ). ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʞʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʡ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʘ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʨʽʚʥʽ ʘʝʨʦʙʥʦʛʦ (ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ) ʧʦʨʦʛʘ (ɸʊ1). ʎʝʡ ʚʠʜ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʦʯʘʪʢʫ ʩʝʟʦʥʫ ʘʙʦ ʚ ʧʨʦʮʝʩʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʠʭ ʪʨʝʥʫʚʘʥʴ ʽ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʪʘʙʽʣʽʟʘʮʽʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʨʝʘʣʽʟʘʮʽʶ ʰʚʠʜʢʦʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ ʩʪʠʤʫʣʫ ʨʝʘʢʮʽʾ (ʘʢʪʠʚʘʮʽʷ ʤʝʭʘʥʽʟʤʫ ɸʊʌï

ʂʨʌ ʽ ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʨʦʟʚʠʪʢʫ ʛʣʽʢʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʮʽʾ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʢʦʨʝʣʶʶʪʴ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʥʘ ʨʽʚʥʽ ʘʥʘʝʨʦʙʥʦʛʦ (ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ) ʧʦʨʦʛʘ, ʱʦ ʬʦʨʤʫʻ 
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ʚʽʜʧʦʚʽʜʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʨʽʻʥʪʠʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʨʫʛʠʡ ʨʝʞʠʤ. ʈʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʝʨʦʙʥʦʾ ʘʣʘʢʪʘʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʋ 

ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʮʝʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʝʩʪʦʚʦʛʦ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʚʘʣʴʥʦʾ (ʩʧʝʮʽʘʣʴʥʦʾ) ʚʠʪʨʠʚʘʣʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʝʨʦʙʥʦʛʦ ʘʣʘʢʪʘʪʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʤʝʭʘʥʽʟʤ ɸʊʌïʂʨʌ). ɿʥʘʯʫʱʠʤ ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ ʻ ʘʢʪʠʚʘʮʽʷ ʨʝʘʢʮʽʾ ʂʈʉ ʷʢ ʤʝʭʘʥʽʟʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʩʝʨʽʾ: 4 ʭʚʠʣʠʥʠ. ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ ʚ ʩʝʨʽʾ: 

ʧʨʠʩʢʦʨʝʥʥʷ ï 10 ʩʝʢʫʥʜ, ʚʽʜʧʦʯʠʥʦʢ ï 20 ʩʝʢʫʥʜ. ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʨʦʙʦʪʠ-

ʚʽʜʧʦʯʠʥʢʫ: 8. ʂʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʚʪʦʤʠ ʡ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120,0 ʫʜĿʭʚĭ ʧʨʦʪʷʛʦʤ 5 ï 6 ʭʚʠʣʠʥ ʫ ʧʝʨʽʦʜ 

ʚʽʜʥʦʚʣʝʥʥʷ. 

ʊʨʝʪʽʡ ʨʝʞʠʤ. ʈʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʝʨʦʙʥʦʾ ʣʘʢʪʘʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʄʦʜʠʬʽʢʘʮʽʷ ʜʨʫʛʦʛʦ ʨʝʞʠʤʫ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʡ ʚʽʜʧʦʯʠʥʢʫ. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʩʝʨʽʾ: 4 

ʭʚʠʣʠʥʠ. ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ ʚ ʩʝʨʽʾ: ʧʨʠʩʢʦʨʝʥʥʷ ï 20 ʩʝʢʫʥʜ, ʚʽʜʧʦʯʠʥʦʢ ï 10 

ʩʝʢʫʥʜ. ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʨʦʙʦʪʠ-ʚʽʜʧʦʯʠʥʢʫ: 8. ʂʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʨʝʛʫʣʶʻʪʴʩʷ 

ʨʦʟʚʠʪʢʦʤ ʚʪʦʤʠ ʡ ʚʽʜʥʦʚʣʝʥʥʷʤ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120,0 ʫʜĿʭʚ ĭ 

ʧʨʦʪʷʛʦʤ 5 ï 6 ʭʚʠʣʠʥ ʫ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʏʝʪʚʝʨʪʠʡ ʨʝʞʠʤ. ʈʦʟʚʠʪʦʢ ʰʚʠʜʢʽʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ 

ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʽ ʡ ʻʤʥʦʩʪʽ 

ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʜʦʩʷʛʥʝʥʥʷʤ ʤʝʞ ʘʥʘʝʨʦʙʥʦʾ 

ʛʣʽʢʦʣʽʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 25ï30 ʩʝʢʫʥʜ, ʷʢʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʏʘʩ ʨʦʙʦʪʠ: ʧʨʠʩʢʦʨʝʥʥʷ 30 ʩʝʢʫʥʜ 
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ʟ ʘʢʮʝʥʪʦʚʘʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟ 25-ʾ ʜʦ 30-ʾ ʩʝʢʫʥʜʠ ʨʦʙʦʪʠ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʽʜʧʦʯʠʥʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʚʪʦʤʠ ʡ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ð ʚʽʜ 30 ʜʦ 60 ʩʝʢʫʥʜ. ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʨʝʛʫʣʶʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷʤ 

ʥʝʢʦʤʧʝʥʩʦʚʘʥʦʾ ʚʪʦʤʠ ʪʘ ʟʥʠʞʝʥʥʷʤ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʇôʷʪʠʡ ʨʝʞʠʤ. ʈʦʟʚʠʪʦʢ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ʊʨʝʥʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʥʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʨʝʘʢʮʽʾ ʂʈʉ (ʜʠʭʘʣʴʥʘ 

ʢʦʤʧʝʥʩʘʮʽʷ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ) ʪʘ ʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ: 12 ʭʚʠʣʠʥ. ʊʨʠʚʘʣʽʩʪʴ ʧʨʠʩʢʦʨʝʥʥʷ: 45 ʩʝʢʫʥʜ. ʇʨʠʩʢʦʨʝʥʥʷ 

ʚʢʣʶʯʘʻ ʣʽʥʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ 1-ʾ ʜʦ 15-ʾ (20-ʾ) ʩʝʢʫʥʜʠ, 

ʧʽʜʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ 15-ʾ (20-ʾ) ʜʦ 30-ʾ (35-ʾ) ʩʝʢʫʥʜʠ, 

ʣʽʥʽʡʥʝ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦʾ ʨʦʙʦʪʠ ʤʽʞ 

ʧʨʠʩʢʦʨʝʥʥʷʤʠ: 30ï40% ʫʧʨʦʜʦʚʞ 45ï60 ʩʝʢʫʥʜ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ 

ʧʦʚʪʦʨʝʥʴ ʨʝʛʫʣʶʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷʤ ʥʝʢʦʤʧʝʥʩʦʚʘʥʦʾ ʚʪʦʤʠ ʪʘ ʟʥʠʞʝʥʥʷʤ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʐʦʩʪʠʡ ʨʝʞʠʤ. ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʽʚ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʨʝʘʢʮʽʾ ʂʈʉ, ʘʝʨʦʙʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʘʥʘʝʨʦʙʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚ ʩʝʨʽʾ ʩʪʘʥʦʚʠʪʴ 5ï6 ʭʚʠʣʠʥ. 

ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ: 

1. ʇʨʠʩʢʦʨʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 30 ʩʝʢʫʥʜ, ʧʘʫʟʘ 

ʚʽʜʧʦʯʠʥʢʫ ð 30 ʩʝʢʫʥʜ; 

2. ʇʨʠʩʢʦʨʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 45 ʩʝʢʫʥʜ, ʧʘʫʟʘ 

ʚʽʜʧʦʯʠʥʢʫ ð 45 ʩʝʢʫʥʜ; 

3. ʇʨʠʩʢʦʨʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ï 90 ʩʝʢʫʥʜ, ʧʘʫʟʘ 

ʚʽʜʧʦʯʠʥʢʫ ð 60ï90 ʩʝʢʫʥʜ. 

ʅʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʚʘʨʽʘʮʽʾ ʧʨʠʩʢʦʨʝʥʥʷ ʟ ʣʽʥʽʡʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ 

ʧʦʚʪʦʨʝʥʴ ʨʝʛʫʣʶʻʪʴʩʷ ʥʘʩʪʘʥʥʷʤ ʥʝʢʦʤʧʝʥʩʦʚʘʥʦʾ ʚʪʦʤʠ ʪʘ ʟʥʠʞʝʥʥʷʤ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 
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ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʩʽʜʘʶʪʴ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʨʝʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʂʈʉ ʪʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʦʛʦ 

ʟʤʽʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʬʘʨʪʣʝʢ), ʦʩʦʙʣʠʚʦ ʟʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʤʠ. 

ʈʝʞʠʤ 1 

1. ʄʘʢʩʠʤʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ð 7ï10 ʩʝʢʫʥʜ; 

2. ʈʦʙʦʪʘ ʟ ʣʽʥʽʡʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʽ 10ï

100%) ð 30 ʩʝʢʫʥʜ; 

3. ʌʘʨʪʣʝʢ (ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʝʡ 50ï100%) ð 90 ʩʝʢʫʥʜ; 

4. ʄʘʢʩʠʤʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ð 7ï10 ʩʝʢʫʥʜ; 

5. ʌʘʨʪʣʝʢ (ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʝʡ 50ï100%) ð 90 ʩʝʢʫʥʜ. 

ʇʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʞ ʩʝʛʤʝʥʪʘʤʠ ʩʪʘʥʦʚʠʪʴ 30 ʩʝʢʫʥʜ. 

ʂʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ð 4ï6. ʂʽʣʴʢʽʩʪʴ ʝʧʽʟʦʜʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʚʪʦʤʠ ʡ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʜʦ 120,0 ʫʜĿʭʚ ĭ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʽʜʧʦʯʠʥʢʫ ʤʽʞ ʩʝʨʽʷʤʠ ʩʪʘʥʦʚʠʪʴ 3ï5 ʭʚʠʣʠʥ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ). 

ɺʽʜʧʦʯʠʥʦʢ ʤʽʞ ʩʝʨʽʷʤʠ ð ʧʘʩʠʚʥʠʡ. 

ʈʝʞʠʤ 2. ʇʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ ʚ ʫʤʦʚʘʭ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʚʠʨʘʟʥʫ ʟʤʽʥʥʫ ʨʘʥʜʦʤʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɿʤʝʥʰʝʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʛʨʠ ʫ ʬʫʪʙʦʣ 7 ʥʘ 7. ɻʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 

ʪʘʡʤʽʚ ʧʦ 6 ʭʚʠʣʠʥ ʢʦʞʥʠʡ. ɯʥʪʝʨʚʘʣ ʚʽʜʧʦʯʠʥʢʫ ð 2 ʭʚʠʣʠʥʠ (ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ 

ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʪʨʝʥʝʨʘ).. 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʘʥʜʠ: ʚʽʜʽʙʨʘʪʠ ʤôʷʯ (ʢʦʣʝʢʪʠʚʥʠʡ ʚʽʜʙʽʨ), ʧʨʦʡʪʠ 

ʮʝʥʪʨ ʧʦʣʷ (ʢʦʣʝʢʪʠʚʥʽ ʜʽʾ ʚ ʘʪʘʮʽ) ʽ ʟʘʚʜʘʪʠ ʫʜʘʨʫ ʧʦ ʚʦʨʦʪʘʭ ʽʟ ʟʦʥʠ ʘʪʘʢʠ. 

ʆʙʤʝʞʝʥʥʷ: ʜʦʚʛʽ ʧʝʨʝʜʘʯʽ ʪʘ ʧʽʜʢʘʪʠ (ʮʽ ʧʨʠʡʦʤʠ ʟʙʽʣʴʰʫʶʪʴ ʧʘʫʟʠ ʚ ʛʨʽ). 

ɿʘʧʘʩʥʽ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʣʽ (ʙʽʛ, ʚʧʨʘʚʠ ʥʘ ʛʥʫʯʢʽʩʪʴ ʽ ʢʦʦʨʜʠʥʘʮʽʶ). ɺʦʥʠ ʤʦʞʫʪʴ 

ʫʚʽʡʪʠ ʚ ʛʨʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ, ʟʘʤʽʥʠʚʰʠ ʚʪʦʤʣʝʥʠʭ ʛʨʘʚʮʽʚ, ʱʦʙ ʥʝ 

ʟʥʠʞʫʚʘʚʩʷ ʪʝʤʧ ʛʨʠ. 

ʄʦʞʫ ʪʘʢʦʞ ʦʜʨʘʟʫ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʮʝʡ ʧʝʨʝʢʣʘʜ ʫ ʥʘʫʢʦʚʦʤʫ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʩʪʠʣʽ, ʙʦ ʚ ʪʝʢʩʪʽ ʻ ʢʽʣʴʢʘ ʪʝʨʤʽʥʽʚ, ʷʢʽ ʢʨʘʱʝ ʫʥʽʬʽʢʫʚʘʪʠ: ʥʘʧʨʠʢʣʘʜ, ʂʈʉ, 
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ʘʮʠʜʝʤʽʯʥʠʡ ʩʪʠʤʫʣ, ʘʝʨʦʙʥʠʡ ʚʝʥʪʠʣʷʮʽʡʥʠʡ ʧʦʨʽʛ, ʘʥʘʝʨʦʙʥʝ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝʧʝʨʝʨʚʥʘ/ʙʝʟʧʝʨʝʨʚʥʘ ʨʦʙʦʪʘ. 

 

ʈʝʞʠʤʠ ʪʨʝʥʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʶʪʴ ʟʘʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ. 
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ɼʆɼɸʊʆʂ ɸ 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ 

1. ɼʷʯʝʥʢʦ ɸ. ʖ., ɺʘʥ ʎʷʥʴ, ʅʽʢʦʥʦʨʦʚ ɼ. ʄ., ɻʦ ɾʝʥʭʘʦ. ɺʠʟʥʘʯʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʝʟʝʨʚʫ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʱʠʭ 

ʜʦʩʷʛʥʝʥʴ. ʌʽʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʦʨʪ. 2023. ˉ 4. ʉ. 90ï99. DOI: 

https://doi.org/10.26661/2663-5925-2023-4-11 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ʖ. ï ʫ ʚʠʷʚʣʝʥʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʅʽʢʦʥʦʨʦʚʘ ɼ. ʧʦʣʷʛʘʻ ʚ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾᵍ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʥʝʩʦʢ ɺʘʥ ʎʷʥʴ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽ ʾʪʘ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ. 

2. ɼʷʯʝʥʢʦ ɸ., ɺʘʥ ʎʷʥʴ, ʅʽʢʦʥʦʨʦʚ ɼ., ɻʦ ɾʝʥʭʘʦ. ʂʦʥʪʨʦʣʴ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʱʠʭ 

ʜʦʩʷʛʥʝʥʴ. ʉʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 2024. ˉ 1(11). ʉ. 97ï107. DOI: 

https://doi.org/10.28925/2664-2069.2024.17 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ, ʧʽʜʙʦʨʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʪʝʦʨʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

ɺʥʝʩʦʢ ɺʘʥ ʎʷʥʴ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʙʦʨʽ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ. ɺʥʝʩʦʢ ʅʽʢʦʥʦʨʦʚʘ ɼ. ï  ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ 

ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ 

ʪʝʢʩʪʫ. 

3. ɼʷʯʝʥʢʦ ɸ., ɻʦ ɾʝʥʭʘʦ, ɻʦ ʇʝʥʯʝʥ, ʂʫʥ ʉʷʥʣʽʥʴ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʘʢʮʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ. ʉʧʦʨʪʠʚʥʘ ʥʘʫʢʘ ʪʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 2025. ˉ 1(13). ʉ. 64ï72. DOI: https://doi.org/10.28925/2664-

2069.2025.16 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ 

https://doi.org/10.26661/2663-5925-2023-4-11
https://doi.org/10.28925/2664-2069.2024.17
https://doi.org/10.28925/2664-2069.2025.16
https://doi.org/10.28925/2664-2069.2025.16
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ɻʦ ʇʝʥʯʝʥʘ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʙʦʨʽ 

ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ. ɺʥʝʩʦʢ ʢʫʥ ʉʷʥʣʽʥʷ ï ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

4. ɼʷʯʝʥʢʦ ɸ., ɻʦ ɾʝʥʭʘʦ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ ʢʘʥʦʝ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɸʢʘʜʝʤʽʯʥʽ ʚʽʟʽʾ. 2025. ˉ 48. DOI: 

https://doi.org/10.5281/zenodo.17276645 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

5. Rusanova ʆ., Diachenko A., Savchenko K., Guo Renhao, Wang 

Meichenzi, Wei Yilun. The physical fitness profile of female canoe paddlers. 

ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 15. ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 

(ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʽ ʩʧʦʨʪ). 2025. ˉ 10(197). ʉ. 257ï262. DOI: 

https://doi.org/10.31392/UDU-nc.series15.2025.10(197).49 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ 

ʋʢʨʘʾʥʠ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ 

ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ 

ʉʘʚʯʝʥʢʘ ʂ. ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʙʦʨʽ 

ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɺʘʥ ʄʝʡʯʝʥʟʽ ï ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʘ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʽ. ɺʥʝʩʦʢ ɺʝʡ ɯʣʫʥʴ ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ 

ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

6. Guo Pengcheng, Rusanova O., Diachenko A., Guo Renhao, Shkrebtiy 

Yu., Dombrovskyi V. Physical fitness and performance predictors of 2,000 m rowing 

ergometer time. Journal of Physical Education and Sport È (JPES). 2025. Vol. 25 

(issue 10). P. 2120ï2126. DOI: 10.7752/jpes.2025.10235 ʇʝʨʽʦʜʠʯʥʝ ʥʘʫʢʦʚʝ 

ʚʠʜʘʥʥʷ ʈʫʤʫʥʽʾ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʝ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q4). ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

https://doi.org/10.31392/UDU-nc.series15.2025.10(197).49
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ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʽ 

ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ ɼʦʤʙʨʦʚʩʴʢʦʛʦ ɺ. ï ʫ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɻʦ ʇʝʥʯʝʥ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʥʝʩʦʢ ʐʢʨʝʙʪʽʷ ʖ. ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

ɺʥʝʩʦʢ ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ 

ʧʦʣʦʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

7. Guo Pengcheng, Diachenko A., Rusanova O., Guo Renhao, Meichenzi 

Wang, Wei Yilun. Specific characteristics of neurohumoral stimuli in cardiorespiratory 

responses and energy supply during rowers' performance. Journal of Physical 

Education and Sport. Vol. 26 (issue 3). P. 447ï456. DOI: 10.7752/jpes.2026.03047 

ʇʝʨʽʦʜʠʯʥʝ ʥʘʫʢʦʚʝ ʚʠʜʘʥʥʷ ʈʫʤʫʥʽʾ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʝ ʚ ʙʘʟʽ ʜʘʥʠʭ Scopus (Q4). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʥʝʩʦʢ ʈʫʩʘʥʦʚʦʾ ʆ. ï ʫ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʙʦʪʠ. ɺʥʝʩʦʢ ɺʝʡ ɯʣʫʥʴ ï ʫ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ ɻʦ ʇʝʥʯʝʥʘ ï ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʥʝʩʦʢ ʄʝʡʯʝʥʟʽ ɺ. ʧʦʣʷʛʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. ɺʥʝʩʦʢ 

ɼʷʯʝʥʢʘ ɸ. ï ʥʘʫʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʜʘʛʫʚʘʥʥʽ ʪʝʢʩʪʫ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

8. ɻʦ ɾʝʥʭʘʦ. ʈʦʟʰʠʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ ʥʘ 

ʢʘʥʦʝ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʩʧʦʨʪʫ, ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʪʘ ʪʫʨʠʟʤʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷ : ʤʘʪʝʨʽʘʣʠ VI ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʤ. ɿʘʧʦʨʽʞʞʷ, 18ï19 ʢʚʽʪ. 2024 ʨ. ʃʴʚʽʚ ï ʊʦʨʫʥʴ : Liha-Pres, 2024. ʉ. 296ï

299. URL: https://files.znu.edu.ua/files/Bibliobooks/Inshi79/0059013.pdf  

9. ɻʦ ɾʝʥʭʘʦ, ɼʷʯʝʥʢʦ ɸ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʘʝʨʦʙʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʝʩʣʫʚʘʣʴʥʠʢʽʚ. ʄʦʣʦʜʴ ʪʘ 

ʦʣʽʤʧʽʡʩʴʢʠʡ ʨʫʭ : ʟʙ. ʪʝʟ ʜʦʧ. XVII ʄʽʞʥʘʨ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʤ. ʂʠʾʚ, 

7 ʪʨʘʚ. 2024 ʨ. ʂʠʾʚ : ʅʋʌɺʉʋ, 2024. ʉ. 85ï86. URL: https://uni-

sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta

https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta_olimpiyskyy_ruh_13_05_24.pdf
https://uni-sport.edu.ua/sites/default/files/vseDocumenti/zbirnyk_tez_dopovidey_xvii_molod_ta_olimpiyskyy_ruh_13_05_24.pdf
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_olimpiyskyy_ruh_13_05_24.pdf. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʨʘʮʶʚʘʥʥʽ ʡ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ 

10. ɼʷʯʝʥʢʦ ʆ. ɸ., ʌʽʣʽʧʧʦʚ ʄ. ʄ., ɯʣʴʾʥ ɺ. ʄ., ɻʦ ɾʝʥʭʘʦ. ʄʦʥʽʪʦʨʠʥʛ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɺʽʩʥʠʢ ʏʝʨʢʘʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2023. 

 ̄1. ʉ. 35ï45. DOI: https://doi.org/10.31651/2076-5835-2018-1-2023-1 ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 
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ɼʆɼɸʊʆʂ ɹ 

 

ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɸʇʈʆɹɸʎɯʖ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰ 

 

ˉ 

ʟ/ʧ  

ʅʘʟʚʘ ʢʦʥʬʝʨʝʥʮʽʾ, ʢʦʥʛʨʝʩʫ, ʩʝʤʽʥʘʨʫ ʄʽʩʮʝ ʪʘ ʜʘʪʘ 

ʧʨʦʚʝʜʝʥʥʷ 

ʌʦʨʤʘ 

ʫʯʘʩʪʽ 

1  Vɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʩʧʦʨʪʫ, ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʪʫʨʠʟʤʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʞʠʪʪʷè  

ɿʘʧʦʨʽʞʞʷ, 

18ï19 ʢʚʽʪʥʷ 

2024 ʨʦʢʫ 

ʧʫʙʣʽʢʘʮʽʷ 

2 XVIɯ ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽ ̫ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çʄʦʣʦʜʴ ʪʘ ʦʣʽʤʧʽʡʩʴʢʠʡ ʨʫʭè 

ʤ. ʂʠʾʚ,  

 7 ʪʨʘʚʥʷ 2024 

ʨʦʢʫ 

ʧʫʙʣʽʢʘʮʽʷ 

3 ʅʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ ʢʘʬʝʜʨʠ ʚʦʜʥʠʭ ʚʠʜʽʚ 

ʩʧʦʨʪʫ. 

ɾʦʚʪʝʥʴ 2024; 

ʃʠʩʪʦʧʘʜ 2025 

 

ʜʦʧʦʚʽʜʴ 
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ɼʆɼɸʊʆʂ ɻ
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ɼʆɼɸʊʆʂ ɼ
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ɼʆɼɸʊʆʂ ɽ
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ɼʆɼɸʊʆʂ ɾ 
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ɼʆɼɸʊʆʂ ʀ 

 

 

 


