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ʊʆɺʏʀʃʉʆʅ תɻʀʁʅ ʊɸʁʃɹɸʈ 

 

ɹʊʉɻ   ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʛʘʟʘʨ 

ɹʊʉʋʍ  ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʫʣʩʳʥ ʭʦʨʦʦ 

ɼʕʄɹ   ɼʵʣʭʠʡʥ ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 

ʄʋ   ʄʦʥʛʦʣ ʫʣʩ 

ʉɸʋʕʐʊ  ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚ 

ʍɹʋ   ʍʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘ  

ʍʀʋ    ʍʘʤʛʠʡʥ ʠʭ ʫʪʛʘ 

ʋɹ   ʋʣʘʘʥʙʘʘʪʘʨ 

 ʥʜʵʩʥʠʡ ʰʠʛʰʵʵ ʙʘʛʠʡʥ ʙʦʜʣʦʛʳʥ ʭʵʨʵʛʞʠʣʪʠʡʥ ʭʵʣʪʵʩת  ʐɹɹʍʍת

ATP-CP system Adenosine triphosphate and creatine phosphate, ɸʊʌ-ʂʌ, 

ʌʦʩʬʘʛʝʥʳ ʩʠʩʪʝʤ 

BFM    Body Fat Mass, ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ 

BIA  Bioelectrical Impedance Analysis, ɹʠʦ-ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʣʠʡʥ 

ʰʠʥʞʠʣʛʵʵ 

BMC    Bone Mineral Content, ʗʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ ʙʦʜʠʩ 

BMI    Body Mass Index, ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ 

BMR    Basal Metabolic Rate, ɹʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ʩʫʫʨʴ ʪװʚʰʠʥ 

ECW    Extracellular Water, ʕʩʠʡʥ ʛʘʜʥʘʭ ʫʩ 

FI    Fatigue Index, ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ 

ICW    Intracellular Water, ʕʩʠʡʥ ʜʦʪʦʨʭ ʫʩ 

PBF   Percent Body Fat, ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ 

PD    Power drop, ʍװʯʥʠʡ ʫʥʘʣʪ 

PP    Peak Power, ʆʨʛʠʣ ʭװʯ 

RED-S   Relative Energy Deficiency in Sport, ʉʧʦʨʪʳʥ ʭʘʨʴʮʘʥʛʫʡ 

ʵʥʝʨʛʠʡʥ ʜʫʪʘʛʜʘʣ 

WHR   Waist-to-Hip Ratio, ɹװʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ 

RPP    Relative Peak Power, ʍʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ  

SMM   Skeletal Muscle Mass, ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ 

SPSS   Statistical Package for the Social Sciences 

TBW   Total Body Water, ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ 

VFA   Visceral fat area, ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ 

WAnT   Wingate Anaerobic Test, Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣ 
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ᴆʄʅᴆʍ תɻ 

 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʩʧʦʨʪʳʥ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʠʣ ʥʴ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ 

ʩʫʫʨʠʣʩʘʥ, ᴇʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʭʘʥʜʣʘʛʘʜ ʰʠʣʞʠʞ, ʪʘʤʠʨʯʥʳ ʙʠʝ ʙʷʣʜʨʳʥ 

ʭᴇʛʞʠʣ, ʛװʡʮʵʪʛʵʣʠʡʥ ʯʘʜʘʚʭʳʛ ʙʦʜʠʪ ʤʵʜʵʵʣʵʣʜ װʥʜʵʩʣʵʥ װʥʵʣʵʭ ʰʘʘʨʜʣʘʛʘ 

ʫʣʘʤ ʙװʨ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ ᴇʩʚᴇʨ װʝʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭᴇʛʞʣʠʡʛ ʵʨʪ װʝʵʩ 

ʥʴ ʦʥʦʚʯʪʦʡ ʪʦʜʦʨʭʦʡʣʞ, ʩʠʩʪʝʤʪʵʡ ʜʵʤʞʠʭ ʥʴ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʘʤʞʠʣʪʳʥ װʥʜʵʩ 

ʙʦʣʜʦʛ. 

2023ï2025 ʦʥʜ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʫʣʩʳʥ ʭʦʨʦʦ ʙʦʣʦʥ ʉʧʦʨʪʳʥ 

ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚᴇᴇʩ ʭʘʤʪʨʘʥ ʭʵʨʵʛʞװװʣʩʵʥ ʵʥʵʭװװ 

ʩʫʜʘʣʛʘʘ ʥʴ ʄʦʥʛʦʣ ʋʣʩʳʥ 21 ʘʡʤʘʛ, ʥʠʡʩʣʵʣʠʡʥ 9 ʜװװʨʛʠʡʛ ʭʘʤʘʨʩʘʥ ᴇʨʛᴇʥ 

ʭװʨʵʵʥʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ, ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʩʫʫʨʴ 

 ʣʵʭװװʨʜװʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʠʡ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ ʙװ ,ʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞװװʣʵʣʪװװʟװ

ʟʦʨʠʣʛʦʪʦʡ ʭʵʨʵʛʞʩʵʥ ʶʤ. 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʥʴ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʠʣ, 

ʛװʡʮʵʪʛʵʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʮʘʘʰʜʳʥ ʩʫʨʛʘʣʪ 

ʜʘʩʛʘʣʞʫʫʣʘʣʪ, ʙʦʜʣʦʛʦ ʪᴇʣᴇʚʣᴇʣʪᴇʜ ʘʰʠʛʣʘʭ ʩʫʫʨʴ ʤʵʜʵʵʣʣʠʡʛ ʙװʨʜװװʣʩʵʥ 

ʙʘʡʥʘ. װתʥʠʡ ʟʵʨʵʛʮʵʵ ᴇʩʚᴇʨ ʥʘʩʥʳ ʙʠʦʣʦʛʠʡʥ ᴇʩᴇʣʪ, ʭᴇʛʞʣʠʡʥ ʦʥʮʣʦʛ, ʭʫʚʴ ʭװʥʠʡ 

ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʣ ʥʴ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʠʣ, ʛװʡʮʵʪʛʵʣʜ ʰʫʫʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ 

ʭʘʨʫʫʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʪʫʭʘʡʥ ʥʘʩʥʳ ʙʦʣʦʥ ʙʠʦʣʦʛʠʡʥ 

ʭᴇʛʞʣʠʡʥ װʝ ʰʘʪʘʥʜ ʥʠʡʮװװʣʵʥ ʪᴇʣᴇʚʣᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʪʦʜʦʪʛʦʞ ʙʘʡʥʘ. 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʄʦʥʛʦʣ ʋʣʩʘʜ ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ 

ʭʘʥʜʣʘʛʳʛ ʙʵʭʞװװʣʵʭ, ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭᴇʛʞʣʠʡʛ ʠʣװװ ʦʥʦʚʯʪʦʡ ʜʵʤʞʠʭ, 

ʩʫʨʛʘʣʪ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ ʘʛʫʫʣʛʘ, ʘʨʛʘ ʟװʡʛ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭ, ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʭʘʥʛʘʞ ʙʫʡ ʙʘʛʰ ʜʘʩʛʘʣʞʫʫʣʘʛʯ, ʘʨʛʘ ʟװʡʯ 

ʥʘʨʳʥ ʤʵʜʣʵʛ, ʯʘʜʚʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ ʩʫʫʨʴ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʞ 

ʙʘʡʥʘ. ʄᴇʥ ʩʧʦʨʪʳʥ ʩʘʣʙʘʨʳʥ ʙʦʜʣʦʛʦ, ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʥʦʪʦʣʛʦʦʥʜ ʪʫʣʛʫʫʨʣʘʥ 

ʙʦʣʦʚʩʨʫʫʣʘʭ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʫʷʣʜʘʘ ʭʦʣʙʦʦʛ ʩʘʡʞʨʫʫʣʘʭʘʜ ʯʫʭʘʣ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ʎʘʘʰʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʪʫʣʛʫʫʨʣʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭᴇʛʞʣʠʡʛ 

ʪʦʛʪʚʦʨʪʦʡ, ʩʠʩʪʝʤʪʵʡ ʜʵʤʞʠʭ, ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʳʛ װʨʛʵʣʞʣװװʣʵʥ 

ʛװʥʟʛʠʡʨװװʣʵʭ, ᴇʛᴇʛʜᴇʣʜ ʩʫʫʨʠʣʩʘʥ ʙʦʜʣʦʛʳʥ ʰʠʡʜʚʵʨ ʛʘʨʛʘʣʪʳʛ ʩʘʣʙʘʨʳʥ 

ʭʵʤʞʵʵʥʜ ʥʵʚʪʨװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʟװʡ ʸʩʦʦʨ ʪʘʚʠʛʜʘʞ ʙʘʡʥʘ. 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛ ʭʘʤʪʨʘʥ ʭʵʨʵʛʞװװʣʞ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʤʵʜʵʵʣʵʣ 

ʮʫʛʣʫʫʣʘʣʪ, ʦʨʦʣʮʦʦʛ ʭʘʥʛʘʭʘʜ װʥʵʪʵʡ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʩʘʥ ʙʘʡʛʫʫʣʣʘʛʘ, ʭʘʤʪ 

ʦʣʦʥʜ ʪʘʣʘʨʭʘʣ ʠʣʵʨʭʠʡʣʴʝ. 

 

 

ɹ.ʕʨʜʵʥʵʚʘʘʥʯʠʛ 

ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚʠʡʥ ʜʘʨʛʘ 
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ʍʋʈɸɸʅɻʋʁ: ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʘʡʤʘʛ, ʜװװʨʛʠʡʥ 7ï18 

ʥʘʩʥʳ 1649 ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʛ InBody 720 ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʪʦʜʦʨʭʦʡʣʩʦʥ װʟװװʣʵʣʪװװʜ, ʤᴇʥ 12ï18 ʥʘʩʥʳ 1549 ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʛ ʭʘʤʨʫʫʣʩʘʥ Wingate-ʠʡʥ ʩʦʨʠʣ ʘʰʠʛʣʘʥ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ 

ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ, ʭװʯʥʠʡ ʫʥʘʣʪʳʥ װʟװװʣʵʣʪʠʡʛ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ ʘʥʭ ʫʜʘʘ ᴇʨʛᴇʥ 

ʭװʨʵʵʥʜ װʥʵʣʵʥ, ʦʣʦʥ ʫʣʩʳʥ ʞʠʰʠʛ ʩʫʜʘʣʛʘʘʥʳ ʫʪʛʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʚ.  

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ ʥʴ 2023-2025 ʦʥʫʫʜʘʜ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʫʣʩʳʥ 

ʭʦʨʦʦ, ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚʠʡʥ ʭʘʤʪʨʘʥ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʩʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮɻ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʩʧʦʨʪʳʥ ʩʫʨʛʘʣʪ, 

ʜʘʩʛʘʣʞʫʫʣʘʣʪ, ʜʵʜ ʙװʪʮʠʡʥ ʙʦʜʣʦʛʦʜ ʭʵʨʵʛʮʵʵʪʵʡ ʜʘʪʘ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ 

ʙװʨʜװװʣʵʭ, ʩʫʫʨʴ ʥʦʪʦʣʛʦʦ ʙʦʣʦʚʩʨʫʫʣʘʭ ʷʚʜʘʣ ʶʤ.  

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ, ʵʨʵʛʪʵʡ 65.5% (n=1080), ɻʤʵʛʪʵʡ 34.5% (n=569) 

ʙʫʶʫ ʥʠʡʪ 1649 ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.6Ñ1.5, ʜʫʥʜʘʞ ᴇʥʜᴇʨ 167.8Ñ10.1 ʩʤ, 

ʞʠʥ 61.4Ñ12.5 ʢʛ, ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ 16.8Ñ8.1%, ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ 

28.4Ñ6.4 ʢʛ ʙʘʡʚ. ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ װʟװװʣʵʣʪ ʦʣʦʥ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ, ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ װʟװװʣʵʣʪ ʵʨʵʛʪʵʡ 

ʪʘʤʠʨʯʜʘʜ ~20%, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ~40% ʭװʨʩʵʥ ʯ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ ᴇʥʜᴇʨ 

(FI: ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʜ 95% CI 92ï120%, ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʜ 95% CI 

58%) ʛʘʨʩʘʥ ʥʴ ʪʵʩʚʵʨʠʡʥ ʯʘʜʚʘʨ ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʚ. ɼʵʵʜ, ʜʦʦʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (W), ʭװʯʥʠʡ ʫʥʘʣʪ (W), ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%) ʟʵʨʵʛ 

 ʣʵʣʪʠʡʥ ʜʫʥʜʞʫʫʜ p(sig)=0.000<0.05 ʙʘʡʛʘʘ ʪʫʣ ʩʪʘʪʠʩʪʠʢʠʡʥ ʘʯװװʟװ

ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʵʞ ʜװʛʥʵʣʵʵ. ʉʪʘʪʠʩʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ Excel, SPSS 25.0 

ʧʨʦʛʨʘʤʤʘʘʨ ʜװʨʩʣʵʭ ʪʦʦʥ ʩʫʜʘʣʛʘʘ ʘʰʠʛʣʘʥ, ʙʘʨʠʤʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘʘʨ 

ʛװʡʮʵʪʛʵʩʵʥ ʙᴇʛᴇᴇʜ ʜʫʥʜʘʞ ʭʵʤʞʠʛʜʵʭװװʥ ʪװװʥʠʡ װʥʵʥ ʤʘʛʘʜʣʘʣʳʛ ʩʪʘʪʠʩʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʣʳʥ (pÒ0.05) ʪװʚʰʠʥʜ װʥʵʣʵʚ.  

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʟʘʨʠʤ ʭʵʤʞʠʛʜʵʭװװʥʜ 

ʩʪʘʪʠʩʪʠʢʠʡʥ ʭʫʚʴʜ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙװʩ ʥʫʪʛʠʡʥ ʷʣʛʘʘ ʙʘʡʞ ʙʦʣʟʦʰʛװʡ, ʤᴇʥ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʨʵʣʪʠʡʥ ʭװʯ, ʭװʯʥʠʡ ʫʥʘʣʪ ʭʘʨʴʮʘʥʛʫʡ ʩʘʡʥ ʙʦʣʦʚʯ 

ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯ ʩʫʣ, ʭװʯʥʠʡ ʫʥʘʣʪ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʙʘʡʛʘʘʛ 

ʪʦʛʪʦʦʩʦʥ. ʕʜʛʵʵʨ װʨ ʜװʥ ʥʴ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʬʠʟʠʦʣʦʛʠʡʥ ʭᴇʛʞʠʣ, ʭʦʦʣ 

ʪʵʞʵʵʣʠʡʥ ʙʘʡʜʘʣ, ʙʵʣʪʛʵʣʠʡʥ ʥᴇʭʮᴇʣ, ʙװʩ ʥʫʪʛʠʡʥ ʦʥʮʣʦʛ ʟʵʨʵʛʪʵʡ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʀʡʤʵʵʩ ʩʫʨʛʘʣʪ ʜʘʩʛʘʣʞʫʫʣʘʣʪ, ʙʵʣʪʛʵʣʠʡʥ ʘʨʛʘʯʣʘʣʜ 

ʙʫʣʯʠʥʛʠʡʥ ʪʫʩʛʘʡ ʪʵʩʚʵʨʠʡʥ ʯʘʜʚʘʨ ʭᴇʛʞװװʣʵʭ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʛ ʙʵʣʪʛʵʣ 

ʜʘʩʛʘʣʞʫʫʣʘʣʪʘʜ ʟᴇʚ ʜʘʨʘʘʣʘʣʜ ʦʨʫʫʣʘʭ, ʩʵʨʛʵʣʪʠʡʥ ʩʪʨʘʪʝʛʠʡʛ ʦʥʮʛʦʡʣʦʥ 

ʪʫʩʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʕʥʵʭװװ ʜʘʪʘ ʥʴ ʄʋ-ʜ ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ 

ʪʫʣʛʫʫʨʣʘʩʘʥ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʦ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʦʣʦʥ ʫʣʩʳʥ ʭʘʨʴʮʫʫʣʘʣʪʘʜ 

ʘʰʠʛʣʘʭ װʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʠʡ ʭʘʤʛʠʡʥ ʪʦʤ ʣʘʚʣʘʛʘʘ ᴇʛᴇʛʜᴇʣ ʙʦʣʞ ʙʘʡʥʘ. 

ʉʫʜʘʣʛʘʘʥʳ ʭʷʟʛʘʘʨʣʘʣʪʳʥ ʭʫʚʴʜ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵ ʘʡʤʘʛ ʙװʨʪ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʙʘʡʩʘʥ ʥʴ ʩʪʘʪʠʩʪʠʢʠʡʥ ʭװʯʠʡʛ ʙʫʫʨʫʫʣʞ, ʜʫʥʜʞʠʜ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʭ 

ʪʘʣʪʘʡ. 

ʊװʣʭװװʨ װʛʩ: InBody 720, ʙʠʝʠʡʥ ʙװʪʵʮ, Wingate ʩʦʨʠʣ, ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ 

ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ, ʭװʯʥʠʡ ʫʥʘʣʪ, ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʥ, ʄʦʥʛʦʣ ʫʣʩ 
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ɹתʃʕɻ I. ʋɼʀʈʊɻɸʃ 

 
1.1. ʉʫʜʘʣʛʘʘʥʳ ʵʨʭ ʟװʡʥ ʟʦʭʠʮʫʫʣʘʣʪ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʫʨʪ ʙʦʣʦʥ ʜʫʥʜ ʭʫʛʘʮʘʘʥʳ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʦ, 

ʩʘʣʙʘʨʳʥ ʭʫʫʣʴ ʪʦʛʪʦʦʤʞʠʡʥ ʭװʨʵʵʥʜ ʭʵʨʵʛʞʠʞ ʙʫʡ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ װʥʜʩʵʥ 

ʯʠʛʣʵʣʠʡʛ ʜʘʨʘʘʭ ʵʨʭ ʟװʡʥ ʙʘʨʠʤʪ ʙʠʯʛװװʜʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ. װתʥʜ: 

1. ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2019 ʦʥʳ 153 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣ: ñʊᴇʨᴇᴇʩ 

ʙʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʪʘʣʘʘʨ ʙʘʨʠʤʪʣʘʭ ʙʦʜʣʦʛʦò-r ʥ 4.3-ʪ ʟʘʘʩʘʥ 

"ʉʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ ʙʦʣʦʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥʳ ʩʫʜʘʣʛʘʘ, ʰʠʥʞʠʣʛʵʵ, 

ʪʫʨʰʠʣʪʘʜ ʩʫʫʨʠʣʩʘʥ ʙʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭᴇʛʞװװʣʵʭ" 

ʟʦʨʠʣʪ. 

2. ʄʦʥʛʦʣ ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ 2019 ʦʥʳ 335 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣ: ñɹʠʝʠʡʥ 

ʪʘʤʠʨ, ʩʧʦʨʪʳʛ ʭᴇʛʞװװʣʵʭ װʥʜʵʩʥʠʡ ʭᴇʪᴇʣʙᴇʨò-ʠʡʥ 2.2.3-ʪ ʟʘʘʩʘʥ ʩʧʦʨʪʳʥ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʩʫʫʨʴ ʪʦʛʪʦʣʮʦʦʛ ʙװʨʜװװʣʵʭ ʯʠʛʣʵʣ. 

3. ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʍʫʨʣʳʥ 21 ʜװʛʵʵʨ ʪʦʛʪʦʦʣ: ñʄʦʥʛʦʣ ʫʣʩʳʥ ɿʘʩʛʠʡʥ 

ʛʘʟʨʳʥ 2024-2028 ʦʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʭᴇʪᴇʣʙᴇʨò-ʠʡʥ 2.1.4.2-ʪ ñʉʧʦʨʪʳʥ 

ʩʫʨʛʘʣʪ, ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʞ, װʥʜʵʩʥʠʡ ʰʠʛʰʵʵ ʙʘʛʠʡʥ ʥᴇᴇʮ 

ʪʘʤʠʨʯʜʳʛ ʙʵʣʪʛʵʥ, ɼʵʣʭʠʡʥ ʘʚʘʨʛʘ ʰʘʣʛʘʨʫʫʣʘʭ ʪʵʤʮʵʵʥ ʙʦʣʦʥ ʦʣʠʤʧʳʥ 

ʥʘʘʜʘʤʜ ʛʘʨʛʘʩʘʥ ʘʤʞʠʣʪʳʛ ʭʘʜʛʘʣʞ, ɸʟʠʡʥ ʥʘʘʜʘʤʜ ʫʣʩʳʥ ʜװʥʛʵʵʨ ʵʭʥʠʡ 

15 ʙʘʡʨʪ ʦʨʦʭ ʘʣʭʤʳʛ װʝ ʰʘʪʪʘʡʛʘʘʨ ʭʵʨʵʛʞװװʣʥʵò, ʤᴇʥ 2.1.4.3-ʪ ñʉʧʦʨʪʳʥ 

ʘʚʴʷʘʩʳʛ ʥʵʵʥ ʠʣʨװװʣʵʭ, ʪʵʜʵʥʜ ʜʵʤʞʣʵʛ װʟװװʣʞ, ʭᴇʛʞʠʭ ʙʦʣʦʤʞʠʡʛ 

ʦʣʛʦʥʦò 

4. ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʪʫʭʘʡ ʭʫʫʣʴ: ʊʘʤʠʨʯʜʳʥ ʵʨװװʣ ʤʵʥʜʠʡʛ 

ʭʘʤʛʘʘʣʘʭ, ʙʵʣʪʛʵʣ ʩʫʨʛʫʫʣʠʣʘʣʪʳʥ ʷʚʮʘʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʭʷʥʘʣʪ ʪʘʚʠʭ 

ʯʠʛ װװʨʛʠʡʥ ʭװʨʵʵʥʜ. ʄᴇʥ ñɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʪʫʭʘʡò ʭʫʫʣʠʡʥ 11.1.4 

ʜװʛʵʵʨ ʟװʡʣʜ ʟʘʘʩʘʥ ñʍװʥ ʘʤʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʪװʚʰʠʥ ʪʦʛʪʦʦʭ ʩʦʨʠʣʳʥ 

 ʛʵʵʨװʥʛ ʪʦʦʮʦʭ ʘʨʛʘʯʣʘʣ ʙʦʣʦʚʩʨʫʫʣʘʭò ʙʦʣʦʥ 11.1.14 ʜװʨ ʜװ ,ʣʵʣʪװװʟװ

ʟװʡʣʜ ʟʘʘʩʘʥ ñɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʤʵʜʵʵʣʣʠʡʥ ʥʵʛʜʩʵʥ ʮʘʭʠʤ ʩʘʥ 

ʙװʨʜװװʣʵʭ, ʭᴇʪʣᴇʭ, ʭʵʚʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʭ, ʩʠʩʪʝʤʠʡʥ ᴇʨʛᴇʪʛᴇʣ, 

ʰʠʥʵʯʣʵʣʠʡʛ ʪʦʛʪʤʦʣ ʭʠʡʭò  

5. ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ɻ ʨʜʵʤ h ʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚʠʡʥ ʜװʨʵʤ (ʄʦʥʛʦʣ 

ʋʣʩʳʥ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʪʦʛʪʦʦʣ 136): ɹװʭ ʰʘʪʥʳ ʩʧʦʨʪʳʥ ʩʫʨʛʘʣʪ 

ʜʘʩʛʘʣʞʫʫʣʘʣʪ, ʪʵʜʛʵʵʨʪ ʭʘʤʨʘʛʜʘʞ ʙʘʡʛʘʘ ʠʨʛʵʜ ʪʘʤʠʨʯʜʘʜ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨ, ʙʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʭᴇʛʞʣʠʡʥ ʙʦʣʦʥ ʪʫʩʛʘʡ ʩʦʨʠʣ ʪʝʩʪ ʭʠʡʭ װʥʵʣʵʭ, װʨ 

ʜװʥʜ װʥʜʵʩʣʵʥ ʩʧʦʨʪʳʥ ʩʫʨʛʘʣʪ, ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭ ʪʘʣʘʘʨ 

ʜʘʩʛʘʣʞʫʫʣʘʛʯ, ʤʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʘʛʘʜ ʤʵʨʛʵʞʠʣ, ʘʨʛʘ ʟװʡʥ ʟᴇʚʣᴇʛᴇᴇ 

ᴇʛᴇʭ, ʜʵʤʞʣʵʛ װʟװװʣʵʭ, 2.2.5-ʜ ʟʘʘʩʘʥ ᴆʥʜᴇʨ ʟʵʨʵʛʣʵʣʪʵʡ ʙʦʣʦʥ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʩʫʨʛʘʣʪ ʜʘʩʛʘʣʞʫʫʣʘʣʪʘʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʦʥʦʣ ʘʨʛʘ ʟװʡ, 

ʟʘʛʚʘʨʯʣʘʣ, ʪʝʭʥʦʣʦʛʠʡʥ ʦʨʯʠʥ װʝʠʡʥ ʰʠʥʵʣʵʛ ʩʠʩʪʝʤʠʡʛ ʥʵʚʪʨװװʣʞ 

ʭʵʨʵʛʞװװʣʵʭ ʯʠʛ װװʨʵʛ. ʟʵʨʵʛ ʭʫʫʣʴ ʵʨʭ ʟװʡʥ ʙʘʨʠʤʪ ʙʠʯʛװװʜʠʡʛ װʥʜʵʩʣʵʥ ʫʛ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʭʵʨʵʛʞװװʣʩʵʥ ʙʦʣʥʦ. 
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1.2. "ɸʣʩʳʥ ʭʘʨʘʘ 2050" ʙʘ ʍװʥʠʡ ʥᴇᴇʮʠʡʥ ʭᴇʛʞʠʣ 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʭʫʨʣʳʥ 2020 ʦʥʳ 05 ʩʘʨʳʥ 13-ʥʳ ᴇʜʨʠʡʥ 52 ʜʫʛʘʘʨ 

ʪʦʛʪʦʦʣʦʦʨ ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʦ "ɸʣʩʳʥ ʭʘʨʘʘ-2050"-

ʳʛ ʙʘʪʘʣʩʘʥ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʳʛ 2021-2030, 2031-

2040, 2041-2050 ʦʥ ʛʵʩʵʥ 3 װʝ ʰʘʪʪʘʡʛʘʘʨ ʭʵʨʵʛʞװװʣʩʥʵʵʨ ʄʦʥʛʦʣ ʋʣʩ 2050 ʦʥʜ 

ʥʠʡʛʤʠʡʥ ʭᴇʛʞʠʣ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ, ʠʨʛʵʜʠʡʥ ʘʤʴʜʨʘʣʳʥ ʯʘʥʘʨʘʘʨ ɸʟʠʜ 

ʪʵʨʛװװʣʵʛʯ ʦʨʥʫʫʜʳʥ ʥʵʛ ʙʦʣʥʦ ʛʵʞ ʪʦʦʮʩʦʥ ʙʘʡʥʘ.  

ʋʨʪ ʭʫʛʘʮʘʘʥʳ ʭᴇʛʞʣʠʡʥ ʙʦʜʣʦʛʳʥ ñʀʜʵʚʭʪʵʡ ʘʤʴʜʨʘʣʳʥ ʭʵʚʰʠʣʪʵʡ 

ʠʨʛʵʥ, ʛʵʨ ʙװʣʠʡʛ ʜʵʤʞʠʞ, ʙʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʵʵʣʪʵʡ ʦʨʯʥʳʛ ʙװʨʜװװʣʥʵò 

ʛʵʩʵʥ ʟʦʨʠʣʪ 3.5-ʳʥ ʭװʨʵʵʥʜ I ʰʘʪ ʙʫʶʫ 2021-2030 ʦʥʜ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ 

ʯʘʥʘʨ, ʭװʨʪʵʵʤʞʪʵʡ, װʨ ʜװʥʪʵʡ ʪʦʛʪʦʣʮʦʦʛ ʙװʨʜװװʣʵʭ ʟʦʨʠʣʛʦ ʪʘʚʴʩʘʥ. ʊʫʩ 

ʭʵʨʵʛʞװװʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ 3.5.12-ʜ ʟʘʘʩʘʥ ñʍװװʭʵʜ, ʟʘʣʫʫʯʫʫʜʳʥ ʘʚʴʷʘʩʳʛ 

ʥʵʵʭ, ʰʠʣʜʵʛ ʪʘʤʠʨʯʜʳʛ ʙʵʣʪʛʵʭ, ʭᴇʛʞװװʣʵʭ ʪʦʛʪʦʣʮʦʦʛ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʥʦò 

ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʵʨװװʣ ʯʠʡʨʵʛ, ʙʠʝ ʙʷʣʜʨʳʥ ᴇʚ ʪʵʛʰ ʭᴇʛʞʠʣʪʵʡ ʠʨʛʵʥʠʡʛ 

ʪᴇʣᴇʚʰװװʣʵʭ ʘʩʫʫʜʘʣ ʥʵʥ ʪʵʨʛװװʥʜ ʪʘʚʠʛʜʘʞ ʙʘʡʥʘ.  

ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʦʥʮʣʦʛ, ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʥʴ װʥʜʵʩʥʠʡ ʰʠʛʰʵʵ ʙʘʛʠʡʥ ʟʘʣʛʘʤʞ ʭʘʣʘʘʛ ʰʠʥʞʣʵʭ 

ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ ʙʵʣʪʛʵʭ, ʛʝʥʦʬʦʥʜʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʷʥʘʭ ʩʪʨʘʪʝʛʠʡʥ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ.  

1.3. ɹʦʣʦʚʩʨʦʣʳʥ ʠʥʪʝʛʨʘʮʯʣʘʣ ʙʘ ʉʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ 

ᴆʩʚᴇʨ ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ ʩʫʨʣʘʛʘ, ʩʧʦʨʪʳʥ ʘʤʞʠʣʪʳʛ ʭʦʩʣʫʫʣʘʭ (Dual 

Career) ʙʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ʪʵʜʥʠʡ ʬʠʟʠʦʣʦʛʠʡʥ ᴇʩᴇʣʪ, ʭᴇʛʞʣʠʡʥ װʝ ʰʘʪʳʛ 

ʥʘʨʠʡʚʯʣʘʥ ʪʦʛʪʦʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʝʨᴇʥʭʠʡ ʙʦʣʦʚʩʨʦʣʳʥ 

ʩʫʨʛʫʫʣʠʡʥ ʙʠʝʠʡʥ ʪʘʤʠʨʳʥ ʭʠʯʵʵʣʠʡʥ ʘʛʫʫʣʛʘ, ʩʧʦʨʪʳʥ ʪᴇʨᴇʣʞʩᴇʥ ʩʫʨʛʘʣʪʪʘʡ 

ʩʫʨʛʫʫʣʠʫʜʳʥ ʘʯʘʘʣʣʳʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ ʪʦʛʪʦʦʭʦʜ ʯʠʛʣʵʛʜʵʞ 

ʙʘʡʥʘ. 

 ʥʜʵʩʣʵʣת .1.4

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ᴇʩʚᴇʨ װʝʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʠʣ, 

ʙʵʣʪʛʵʣʞʠʣʪʠʡʥ ʪװʚʰʠʥ, ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʜʘʣ ʥʴ ʩʧʦʨʪʳʥ ʛװʡʮʵʪʛʵʣ ʪᴇʜʠʡʛװʡ 

ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʪʘʤʠʨʯʥʳ ʭᴇʛʞʠʣ, ʩʧʦʨʪʳʥ ʘʤʞʠʣʪʳʥ ʩʫʫʨʴ ʭװʯʠʥ ʟװʡʣ ʙʦʣʞ 

ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ ᴇʩʚᴇʨ ʥʘʩʘʥʜ ʙʠʝʠʡʥ ʙװʪʵʮ, ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʠʣ, ʵʥʝʨʛʠ װװʩʛʵʭ 

ʩʠʩʪʝʤװװʜʠʡʥ ʪᴇʣᴇʚʰʠʣ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ װʝʠʡʥ ʙʵʣʪʛʵʣ, ʭʷʥʘʣʪ ʥʴ 

ʪʘʤʠʨʯʥʳ ʮʘʘʰʜʳʥ ʟʘʤʥʘʣʜ ʰʠʡʜʚʵʨʣʵʭ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. 

ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʩʫʜʘʣʛʘʘ ʥʴ ʪʵʜʥʠʡ ʙʠʝ ʙʷʣʜʨʳʥ 

ʭᴇʛʞʠʣ, ʩʫʨʛʘʣʪʳʥ װʨ ʥᴇʣᴇᴇ, ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʜʘʣʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜ ᴇʤʥᴇ ʥʴ ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʥʫʫʜ ʛʦʣ 

ʪᴇʣᴇʚ ʩʦʨʠʣ, ʛװʡʮʵʪʛʵʣʠʡʥ ʪװʚʰʠʥʜ ʪᴇʚʣᴇʨʯ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ 

ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘ ʭʘʨʴʮʘʥʛʫʡ ʭʦʚʦʨ ʙʘʡʚ. ʄᴇʥ ᴇʩʚᴇʨ ʥʘʩʘʥʜ ʙʠʝʠʡʥ 

ʭᴇʛʞʣʠʡʥ ʭʫʨʜ ᴇʥʜᴇʨ, ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦ ʠʜʵʚʭʪʵʡ ʙʘʡʜʘʛ ʪʫʣ ʫʩʥʳ ʩʦʣʠʣʮʦʦʥʳ 
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ᴇᴇʨʯʣᴇʣʪ, ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʘʣʜʘʛʜʘʣ ʥʴ ʪʘʤʠʨʯʥʳ ʛװʡʮʵʪʛʵʣ ʙʦʣʦʥ ʵʨװװʣ ʤʵʥʜʵʜ 

ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ1.  

ʆʣʦʥ ʫʣʩʘʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ, ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʣʳʛ 

 ʪʵʮ ʭʵʤʞʠʭ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ Wingate ʘʥʘʵʨʦʙװʥʵʣʵʭʵʜ InBody ʙʠʝʠʡʥ ʙװ

ʩʦʨʠʣʳʛ ᴇʨʛᴇʥ ʘʰʠʛʣʘʜʘʛ. ʕʜʛʵʵʨ ʘʨʛʘ ʟװʡ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ᴇᴇʭʥʠʡ 

ʭʫʨʠʤʪʣʘʣ, ʫʩ-ɻ ʨʜʩʠʡʥ ʪʵʥʮʚʵʨ, ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ᴇʥʜᴇʨ ʭװʯ ʛʘʨʛʘʭ (ʪʵʩʨʵʣʪ) 

ʙʦʣʦʥ ʭװʯʵʵ ʭʘʜʛʘʣʘʭ (ʪʵʩʚʵʨ) ʯʘʜʚʘʨʳʛ ʪʦʦʥ װʟװװʣʵʣʪʵʵʨ ʙʦʜʠʪʦʡ װʥʵʣʵʭ 

ʙʦʣʦʤʞ ʦʣʛʦʜʦʛ. ʀʡʤʜ ʵʜʛʵʵʨ ʩʦʨʠʣʫʫʜ ʥʴ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʠʡʥ 

ʯʘʥʘʨ, ʥᴇʭᴇʥ ʩʵʨʛʵʣʪ, ʭʦʦʣ ʪʵʞʵʵʣʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 

  .ʨʵʥ ʰʠʥʞʠʣʛʵʵ ʶʤװʥʜʵʩʪʵʡʛʵʵʨ ʪᴇʣᴇʚʣᴇʭᴇʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʠʞ ʙװ

ᴆʩʚᴇʨ ʥʘʩʘʥʜ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ, ʷʣʘʥʛʫʷʘ 

ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʭʘʤʛʠʡʥ ʠʭ ʭװʯ ʛʘʨʛʘʭ ʪʵʩʨʵʣʪʠʡʥ ʯʘʜʚʘʨ ʥʴ ʭʫʨʜ, ʭװʯʥʠʡ 

ʩʧʦʨʪʳʥ ʪᴇʨᴇʣʜ ʘʤʞʠʣʪ ʛʘʨʛʘʭ ʛʦʣ װʟװװʣʵʣʪ ʙʦʣʜʦʛ2. ʊʠʡʤʵʵʩ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʩʠʩʪʝʤʪʵʡ װʥʵʣʵʭ ʥʴ ʙʠʝʠʡʥ ʭᴇʛʞʣʠʡʥ ʪװʚʰʠʥʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʟʵʨʵʛʮʵʵ, ʩʧʦʨʪʳʥ 

ʘʚʴʷʘʩʳʛ ʵʨʪ ʠʣʨװװʣʵʭ, ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ ʦʥʦʚʯʪʦʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 

ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣ (WAnT) ʥʴ ʜʵʣʭʠʡʥ ʦʣʦʥ ʦʨʦʥʜ 

ʭװװʭʵʜ, ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʛ 

  .ʥʵʣʵʭʵʜ ñʘʣʪʘʥ ʩʪʘʥʜʘʨʪò ʘʨʛʘʯʣʘʣʜ ʪʦʦʮʦʛʜʜʦʛ3װ

ʕʥʵ ʩʦʨʠʣʦʦʨ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʛʘʨʛʘʩʘʥ ʦʨʛʠʣ ʭװʯ (Peak Power, PP), 

ʜʫʥʜʘʞ ʭװʯ (Mean Power, MP), ʭװʯʥʠʡ ʫʥʘʣʪ (Power Drop, PD) ʙʦʣʦʥ ʭװʯʥʠʡ 

ʫʥʘʣʪʳʥ ʭʫʚʴ (Fatigue Index, FI) ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʭʵʤʞʠʭ ʙʦʣʦʤʞʪʦʡ. ʕʜʛʵʵʨ 

 ,ʣʵʣʪ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʵʥʝʨʛʠ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤ (ATP-PC, ʛʣʠʢʦʣʠʪʠʢ ʟʘʤ)װװʟװ

ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛʠʡʥ ʙװʪʵʮ, ʩʵʨʛʵʣʪʠʡʥ ʯʘʜʘʚʭ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʰʫʫʜ 

ʠʣʵʨʭʠʡʣʜʵʛ4. ɻʵʚʯ ʄʋ-ʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ 

ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʪʘʣʘʘʨ װʥʜʵʩʥʠʡ ʭʵʤʞʵʵʥʜ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʩʫʜʘʣʛʘʘ 

ʭʠʡʛʜʵʵʛװʡ ʙᴇʛᴇᴇʜ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʠʡʥ ʪᴇʣᴇʚʣᴇʣʪ, ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ 

ʪʫʣʛʫʫʨʣʘʩʘʥ ʘʨʛʘ ʟװʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ װʥʜʵʩʥʠʡ ʪװʚʰʠʥʜ ʩʫʫʨʴ ᴇʛᴇʛʜᴇʣ 

ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʥʘ.  

ʄʦʥʛʦʣ ʫʣʩ ʥʴ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ ᴇʥʜᴇʨʣᴇʛ ʛʘʟʘʨ ʙʘʡʨʣʘʜʘʛ, ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ʭʫʚʴʜ ʵʨʩ ʪʵʩ ʥᴇʭʮᴇʣʪʵʡ. ʕʥʵ ʥʴ ʪʘʤʠʨʯʜʳʥ ʘʤʴʩʛʘʣ, ʙʦʜʠʩʳʥ 

ʩʦʣʠʣʮʦʦʥʳ ʦʥʮʣʦʛʪ ʰʫʫʜ ʥᴇʣᴇᴇʣʞ, ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ װʟװװʣʵʣʪװװʜʵʵʩ 

ʷʣʛʘʘʪʘʡ װʨ ʜװʥ ʙʠʡ ʙʦʣʛʦʭ ʤʘʛʘʜʣʘʣʪʘʡ. ʀʡʤ ʥᴇʭʮᴇʣʜ ʄʋ-r ʥ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ Wingate ʩʦʨʠʣʦʦʨ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ 

ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪʠʡʛ ʪʦʛʪʦʦʞ, ʦʣʦʥ ʫʣʩʳʥ ᴇʛᴇʛʜᴇʣʪʵʡ ʭʘʨʴʮʫʫʣʘʭ ʥʴ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʪᴇʜʠʡʛװʡ, ʩʧʦʨʪʳʥ ʙʦʜʣʦʛʦ, 

ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ ʧʨʘʢʪʠʢʪ ʰʫʫʜ ʭʵʨʵʛʮʵʵʪʵʡ ʤʵʜʵʵʣʵʣ ᴇʛʥᴇ.  

 
1 ²ŀƴƎΣ WΦΣ 5ŜǳǊŜƴōŜǊƎΣ tΦΣ ϧ ²ŀƴƎΣ ½Φ όнлнмύΦ IȅŘǊŀǝƻƴ ŀƴŘ ōƻŘȅ ŎƻƳǇƻǎƛǝƻƴ ƛƴ ŎƘƛƭŘǊŜƴ ŀƴŘ ŀŘƻƭŜǎŎŜƴǘǎΦ 
9ǳǊƻǇŜŀƴ WƻǳǊƴŀƭ ƻŦ /ƭƛƴƛŎŀƭ bǳǘǊƛǝƻƴΣ трόуύΣ мморςммппΦ 
2 .ŀǊπhǊΣ hΦ όмфутύΦ ¢ƘŜ ²ƛƴƎŀǘŜ ŀƴŀŜǊƻōƛŎ ǘŜǎǘΥ !ƴ ǳǇŘŀǘŜ ƻƴ ƳŜǘƘƻŘƻƭƻƎȅΣ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǾŀƭƛŘƛǘȅΦ {ǇƻǊǘǎ 
aŜŘƛŎƛƴŜΣ пόсύΣ оумςофпΦ !ǊƳǎǘǊƻƴƎΣ bΦΣ ϧ ²ŜƭǎƳŀƴΣ WΦ όнлмфύΦ {ŜȄπǎǇŜŎƛŬŎ ƭƻƴƎƛǘǳŘƛƴŀƭ ƳƻŘŜƭƭƛƴƎ ƻŦ ǎƘƻǊǘπǘŜǊƳ 
ǇƻǿŜǊ ƛƴ ммςму ȅŜŀǊπƻƭŘǎΦ aŜŘƛŎƛƴŜ ϧ {ŎƛŜƴŎŜ ƛƴ {ǇƻǊǘǎ ϧ 9ȄŜǊŎƛǎŜΣ рмόрύΣ млмоςмлнмΦ 
3 LƴōŀǊΣ hΦΣ .ŀǊπhǊΣ hΦΣ ϧ {ƪƛƴƴŜǊΣ WΦ όмффсύΦ ¢ƘŜ ²ƛƴƎŀǘŜ !ƴŀŜǊƻōƛŎ ¢ŜǎǘΦ IǳƳŀƴ YƛƴŜǝŎǎΦ 
4 .ŜƴŜƪŜΣ wΦΣ IǸǘƭŜǊΣ aΦΣ ϧ [ŜƛǘƘŅǳǎŜǊΣ wΦ aΦ όнллпύΦ !ƴŀŜǊƻōƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ƳŜǘŀōƻƭƛǎƳ ƛƴ ōƻȅǎ ŀƴŘ ƳŀƭŜ 
ŀŘƻƭŜǎŎŜƴǘǎΦ 9ǳǊƻǇŜŀƴ WƻǳǊƴŀƭ ƻŦ !ǇǇƭƛŜŘ tƘȅǎƛƻƭƻƎȅΣ фмόрςсύΣ пфоςпфуΦ 
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ʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤ ʟװʡʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʭװʥ ʘʤ 2020 ʦʥʜ 3 ʩʘʷ 296.9 ʤʷʥʛʘ ʙʦʣʞ, ʥʠʡʪ ʭװʥ ʘʤʳʥ 

67.8% ʭʦʪ, ʩʫʫʨʠʥ ʛʘʟʘʨ, 32.2% ʭᴇʜᴇᴇ, ʦʨʦʥ ʥʫʪʘʛʪ ʘʤʴʜʘʨʯ ʙʘʡʛʘʘ ʙʘ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ 1466.1 ʤʷʥʛʘʥ ʭװʥ ʙʫʶʫ ʥʠʡʪ ʭװʥ ʘʤʳʥ 45.9% ʥʴ ʦʨʰʠʥ ʩʫʫʞ 

ʙʘʡʥʘ. ʅʠʡʪ ʭװʥ ʘʤʳʥ 49.1% ʵʨʵʛʪʵʡ, 50.9% ʵʤʵʛʪʵʡ, ʭװʡʩʠʡʥ ʭʘʨʴʮʘʘ 96.6 (100 

ʵʤʵʛʪʵʡʜ ʥʦʛʜʦʭ ʵʨʵʛʪʵʡʯװװʜʠʡʥ ʪʦʦ) ʙʘʡʛʘʘ ʥʴ ʵʤʵʛʪʵʡ ʭװʥ ʘʤ ʵʨʵʛʪʵʡʛʵʵʩʵʵ ʙʘʛʘ 

ʟʵʨʵʛ ʠʣװװ ʙʘʡʥʘ. ʊᴇʨᴇʭ װʝʠʡʥ ʭװʡʩʠʡʥ ʭʘʨʴʮʘʘ ʜʵʣʭʠʡʥ ʙʫʩʘʜ ʫʣʩ ʦʨʥʫʫʜʳʥ 

ʘʜʠʣ ʩװװʣʠʡʥ 10 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʜʫʥʜʞʘʘʨ 105 ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ: 5-9 

ʥʘʩʥʳ ʭװװʭʜʠʡʥ ʭװʡʩʠʡʥ ʭʘʨʴʮʘʘ 100:104.7, 10-14 ʥʘʩʘʥʜ 100:104.2, 15-19 

ʥʘʩʘʥʜ 100:103.5 ʙʘʡʛʘʘ ʥʴ 100 ʵʤʵʛʪʵʡ ʭװװʭʵʜ ʪᴇʨʞ ʙʘʡʭʘʜ ʪʵʜʥʠʡ ʮʘʘʥʘ 

ʜʫʥʜʞʘʘʨ 104 ʵʨʵʛʪʵʡ ʭװװʭʵʜ ʙʘʡʥʘ ʛʵʩʵʥ װʛ ʶʤ. ʕʥʵ ʥʴ ʤʘʥʘʡ ʩʫʜʘʣʛʘʘʥʜ 

ᴇʩʚᴇʨʠʡʥ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʪʦʦ ʠʣװװ ʙʘʡʛʘʘʛʘʘʨ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊᴇʨᴇʭ װʝʜ 

ʙʘʡʛʘʣʠʘʩʘʘ ʵʨʵʛʪʵʡ ʭװʥ ʘʤ ʠʭ ʪᴇʨʩᴇʥ ʙʦʣʦʚʯ ʘʤʴʜʨʘʣʳʥ ʩװװʣ װʝʜ ʵʤʵʛʪʵʡʯװװʜ 

ʠʣװװʪʵʡ װʣʜʜʵʛ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʜʘʛ.  

ʄʦʥʛʦʣ ʫʣʩʘʜ 1990-2005 ʦʥʜ ʪᴇʨᴇʣʪ ʙʫʫʨʩʘʥ ʙʘ 2006 ʦʥʦʦʩ ʪᴇʨᴇʣʪ ʵʨʛʵʥ 

ʥʵʤʵʛʜʩʵʥ, ʪʦʜʨʫʫʣʙʘʣ, 1990 ʦʥʜ 1000 ʭװʥ ʘʤʜ ʥʦʛʜʦʭ ʪᴇʨᴇʣʪʠʡʥ ʪװʚʰʠʥ 35.3 

ʙʘʡʩʘʥ ʙʦʣ 2005 ʦʥʜ 17.8 ʙʦʣʞ 2 ʜʘʭʠʥ ʙʫʫʨʯ ʭʘʤʛʠʡʥ ʙʘʛʘ ʪװʚʰʠʥʜ ʭװʨʩʵʥ 

ʙᴇʛᴇᴇʜ 2006 ʦʥʦʦʩ ʪʦʛʪʚʦʨʪʦʡ ʥʵʤʵʛʜʵʥ 2020 ʦʥʜ 23.2 ʙʦʣʩʦʥ. ʉװװʣʠʡʥ 10 

ʞʠʣʠʡʥ ʪᴇʨᴇʣʪ ᴇʥʜᴇʨ ʙʘʡʩʥʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʥʠʡʪ ʭװʥ ʘʤʜ ʭװװʭʜװװʜ (0-17 ʥʘʩʥʳ 

ʭװʥ ʘʤ)-ʠʡʥ ʵʟʣʵʭ ʭʫʚʴ 27.3-ʘʘʩ 31.5 ʙʦʣʞ ʥʵʤʵʛʜʩʵʥ ʪʫʣ ʩʫʨʛʫʫʣʠʡʥ ᴇʤʥᴇʭ 

ʙʦʣʦʚʩʨʦʣʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ, ʮʘʘʰʣʘʘʜ ʝʨᴇʥʭʠʡ ʙʦʣʦʚʩʨʦʣʳʥ ʩʫʨʛʫʫʣʴ, 

ʤʵʨʛʵʞʣʠʡʥ ʙʦʣʦʚʩʨʦʣ, ʜʵʵʜ ʙʦʣʦʚʩʨʦʣ ʦʣʛʦʭ ʙʘʡʛʫʫʣʣʘʛʘ, ʘʞʣʳʥ ʙʘʡʨʥʳ 

ʭʵʨʵʛʮʵʵ ʥʵʤʵʛʜʵʞ ʙʘʡʥʘ5. 

2024 ʦʥʳ ʙʘʡʜʣʘʘʨ ʄʋ-r ʥ ʥʠʡʪ ʭװʥ ʘʤʳʥ 10.8%-ʠʡʛ 5-9 ʥʘʩʥʳ ʭװװʭʵʜ 

(n=383999), 10.5%-ʠʡʛ 10-14 ʥʘʩʥʳ ʭװװʭʵʜ (n=372525), 7.9%-ʠʡʛ 15-19 ʥʘʩʥʳ 

ʭװװʭʵʜ (n=278578) ʵʟʵʣʞ ʙʘʡʥʘ. 

ʄʦʥʛʦʣ ʫʣʩʘʜ 2024 ʦʥʜ ʥʠʡʪ 155275 ʪʘʤʠʨʯʠʥ ʙװʨʪʛʵʛʜʩʵʥ ʥʴ ᴇʥʛᴇʨʩᴇʥ 

ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 10.2%-ʠʘʨ ᴇʩʩᴇʥ. ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ ʜʠʡʣʵʥʭ ʭʫʚʠʡʛ ʙʫʶʫ 

47.2% (n=73317) ʥʴ ʩʧʦʨʪ ʪʦʛʣʦʦʤ, 15.4% (n=23890) ʥʴ װʥʜʵʩʥʠʡ ʩʧʦʨʪ, 12.5% 

(n=19415) ʥʴ ʭʘʣʟ ʪʫʣʘʘʥ, ʭװʯʥʠʡ ʩʧʦʨʪ ʟʵʨʵʛ ʵʟʵʣʞ ʙʘʡʥʘ6.  

 
 
 
 
 
 
 
 
 

 
5 ͤ͒Ή͙͚ͫͤ ͙͙͙͚ͫͭ͊ͭͫͭͤ͟ ͻͦͪͦͦΦ όнлнлύΦ ̆ ͤ ͊ͣΣ ͦͪͦͤ ͫͯͯͼͤ· нлнл ͦͤ· ͯͫ͡·ͤ ΉΉ͙͗ͭ͡ ͎ͭͦͦͦ͡͡·ͤ ͤΉ͎͒ͫΉͤ 
͒ ͤΦ ̂͊͊ͤ͋͊͊ͭ͊ͪ͡Φ 
6 x ͙͔͙͚ͤ ͙ͭ͊ͣͪΣ ͫͨͦͪͭ·ͤ ͯͫ͡·ͤ ͻͦͪͦͦΦ όнлнрύΦ ˣ͙͔͙͚ͤ ͙ͭ͊ͣͪΣ ͫͨͦͪͭ·ͤ ͙͙͙͚ͫͭ͊ͭͫͭͤ͟ ΉͣͻΉ͎ͭΉ͡ нлнпΦ 
̂͊͊ͤ͋͊͊ͭ͊ͪ͡Φ 
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ɹתʃʕɻ II. ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸ ɸʈɻɸʏʃɸʃ 
 

2.1. ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ ʥʴ ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʩʫʜʘʣʛʘʘʥʜ 

ʭʵʨʵʛʣʵʛʜʵʞ ʙʫʡ ʦʨʯʠʥ װʝʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʘʰʠʛʣʘʥ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ, ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʪװʚʰʠʥʛ ʪʦʛʪʦʦʞ, 

ʩʧʦʨʪʳʥ ʩʫʨʛʘʣʪ, ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ ʙʦʜʣʦʛʦʜ ʩʫʫʨʴ ʥʦʪʦʣʛʦʦ ʙʦʣʦʚʩʨʫʫʣʘʭ. 

2.2. ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪ 

Å ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ (ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ, 

ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ, ʥʠʡʪ ʙʠʝʠʡʥ ʫʩ, ʫʫʨʘʛ, 

ʵʨʜʵʩ ʙʦʜʠʩ) ʥʘʩ, ʭװʡʩ, ʙװʩ ʥʫʪʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ; 

Å Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʦʨʛʠʣ ʭװʯ, ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ 

ʦʨʛʠʣ ʭװʯ, ʜʫʥʜʘʞ ʭװʯ, ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʠʥʜʝʢʩʠʡʛ װʥʵʣʵʭ; 

Å ɹʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ 

ʨʝʛʨʝʩʩʠʡʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʭ; 

Å ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʞʠʰʠʛ ʫʪʛʫʫʜʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ. 

2.3. ʄʘʪʝʨʠʘʣ, ʘʨʛʘ ʟװʡ 

ʋʛ ʩʫʜʘʣʛʘʘʛ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʪʦʭʠʨʫʫʣʘʛʯ ʘʛʝʥʪʣʘʛ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ 

ʫʣʩʳʥ ʭʦʨʦʦʥʳ ʭʘʨʴʷʘ ʉɸʋʕʐʊ-ʠʡʥ ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, ʩʫʨʛʘʣʪ, ʩʫʜʘʣʛʘʘʥʳ 

ʘʣʙʘ, ɸʥʘʛʘʘʭ ʫʭʘʘʥʳ ʘʣʙʳʛ ʪװʰʠʛʣʵʥ, ɹʊʉʋʍ ʙʦʣʦʥ ɹʊʉɻ-ʫʫʜʪʘʡ ʭʘʤʪʨʘʥ, 21 

ʘʡʤʘʛ, ʥʠʡʩʣʵʣʠʡʥ 9 ʜװװʨʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʛ ʭʘʤʨʫʫʣʘʥ ʭʠʡʣʵʵ. 

2.3.1 ʉʫʜʘʣʛʘʘʥʳ ʭʘʤʨʘʭ ʭװʨʵʵ ʙʘ ʪװװʚʵʨʣʵʣʪ:  

ʉʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ 7.3ï18.8 ʥʘʩʥʳ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʜ ʭʘʤʨʘʛʜʩʘʥ 

ʙᴇʛᴇᴇʜ ʜʫʥʜʘʞ ʥʘʩ 15.6Ñ1.5, ʜʫʥʜʘʞ ᴇʥʜᴇʨ 167.8Ñ10.1 ʩʤ, ʜʫʥʜʘʞ ʞʠʥ 61.4Ñ12.5 

ʢʛ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʠʞʠʣ ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ ʩʫʜʘʣʛʘʘʥʳ 

ʜʫʥʜʘʞʪʘʡ7 ʦʡʨʦʣʮʦʦ װʟװװʣʵʣʪ ʶʤ.  

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵʛ ʥʵʛ ʙװʣʛʠʡʥ ʭʫʚʴ ʭʵʤʞʵʵʛ װʥʵʣʵʭ 

ʩʪʘʥʜʘʨʪ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʩʦʥ. 95%-ʠʡʥ ʠʪʛʵʣʮʣʠʡʥ ʪװʚʰʠʥ (Z=1.96), 5%-ʠʡʥ 

ʘʣʜʘʘʥʳ ʭʷʟʛʘʘʨ (d=0.05), ʪʘʨʭʘʣʪʳʥ ʫʨʴʜʯʠʣʩʘʥ ʭʫʚʴ ʪʦʜʦʨʭʦʡʛװʡ ʪʫʣ p=0.5 ʛʵʞ 

ʘʚʯ װʟʵʭʵʜ ʘʥʭʥʳ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵ 384 ʙʘʡʚ. ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ 

ʦʨʦʣʮʦʛʯ ʭʘʩʘʛʜʘʭ, ᴇʛᴇʛʜᴇʣ ʜʫʪʫʫ ʙװʨʪʛʵʛʜʵʭ, ʩʦʨʠʣʳʛ ʙװʨʵʥ ᴇʛᴇʭʛװʡ ʙʘʡʭ 

ʵʨʩʜʵʣʠʡʛ ʪʦʦʮʦʥ 20%-ʠʡʥ ʭʘʩʘʛʜʣʳʥ ʤʘʛʘʜʣʘʣʳʛ ʥʵʤʞ װʟʵʭʵʜ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵ 480 ʪʘʤʠʨʯʠʥ ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʩʦʥ.  

ʀʡʤʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ InBody ʰʠʥʞʠʣʛʵʵʥʠʡ 1649, Wingate ʩʦʨʠʣʳʥ 

1549 ʦʨʦʣʮʦʛʯ ʥʴ ʪʦʦʮʦʦʣʩʦʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵʥʵʵʩ 

ʜʘʚʩʘʥ ʙᴇʛᴇᴇʜ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨʳʛ ʭʘʥʛʘʞ ʙʘʡʥʘ. 

 
7 .ŜƴŜƪŜΣ wΦΣ IǸǘƭŜǊΣ aΦΣ ϧ [ŜƛǘƘŅǳǎŜǊΣ wΦ aΦ όнллпύΦ !ƴŀŜǊƻōƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ƳŜǘŀōƻƭƛǎƳ ƛƴ ōƻȅǎ ŀƴŘ ƳŀƭŜ 
ŀŘƻƭŜǎŎŜƴǘǎΦ 9ǳǊƻǇŜŀƴ WƻǳǊƴŀƭ ƻŦ !ǇǇƭƛŜŘ tƘȅǎƛƻƭƻƎȅΣ фмόрςсύΣ пфоςпфуΦ bƛƪƻƭŀƛŘƛǎΣ tΦ ¢ΦΣ aŀǘƻǎΣ .ΦΣ Ŝǘ ŀƭΦ όнлмуύΦ 
bƻǊƳŀǝǾŜ Řŀǘŀ ƻŦ ǘƘŜ ²ƛƴƎŀǘŜ ŀƴŀŜǊƻōƛŎ ǘŜǎǘ ƛƴ мπȅŜŀǊ ŀƎŜ ƎǊƻǳǇǎ ƻŦ ƳŀƭŜ ǎƻŎŎŜǊ ǇƭŀȅŜǊǎΦ CǊƻƴǝŜǊǎ ƛƴ tƘȅǎƛƻƭƻƎȅΣ 
фΣ мсмфΦ 
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2.3.2 ʐʘʣʛʫʫʨ װʟװװʣʵʣʪװװʜ:  

ʉʦʨʠʣ ʘʚʘʭʳʥ ᴇʤʥᴇ ʙװʭ ʦʨʦʣʮʦʛʯʠʜʦʜ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ, ʩʦʨʠʣʳʥ ʘʶʫʣʛװʡ 

ʙʘʡʜʘʣ, ʛװʡʮʵʪʛʵʭ ʜʘʨʘʘʣʣʳʛ ʪʘʡʣʙʘʨʣʘʞ, ʩʘʡʥ ʜʫʨʳʥ װʥʜʩʵʥ ʜʵʵʨ ʭʘʤʨʫʫʣʩʘʥ 

ʙᴇʛᴇᴇʜ ʜʘʨʘʘʭ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʛ ʙʘʨʠʤʪʘʣʩʘʥ. 
 
ʍϾʩʥʵʛʪ 1. ʐʘʣʛʫʫʨ ϾʟϾϾʣʵʣʪ 

ʆʨʫʫʣʘʭ ʰʘʣʛʫʫʨ  ʍʘʩʘʭ ʰʘʣʛʫʫʨ 

ʊʫʭʘʡʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ʰʠʛʰʵʵ ʙʦʣʦʥ ʩʧʦʨʪʳʥ 
ʜʫʛʫʡʣʘʥʜ ʭʘʤʨʘʛʜʜʘʛ ʪʘʤʠʨʯʠʥ ʙʘʡʭ 

 ʉʧʦʨʪʦʦʨ ʭʠʯʵʵʣʣʵʜʵʛʛװʡ 

ɹʵʣʪʛʵʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʙװʨʵʥ ʪʘʩʣʘʘʛװʡ ʙʘʡʭ  

ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ʙʵʣʪʛʵʣ, 
ʩʫʨʛʫʫʣʠʣʪʘʜ ʙװʨʵʥ ʭʘʤʨʘʛʜʘʘʛװʡ, 
ʙʵʨʪʵʣ ʛʵʤʪʵʣ ʘʚʩʘʥ ʥʴ ʵʤʥʵʣʛʠʡʥ 
ʤʘʛʘʜʣʘʛʘʘʛʘʘʨ ʙʘʪʣʘʛʜʩʘʥ ʙʘʡʭ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʠʨʛʵʥ ʙʘʡʭ  ɻʘʜʘʘʜ ʫʣʩʳʥ ʠʨʛʵʥ ʙʘʡʭ 

7-18 ʥʘʩʪʘʡ ʙʘʡʭ  19 ʙʘ ʪװװʥʵʵʩ ʜʵʵʰ ʥʘʩʪʘʡ ʙʘʡʭ 

ʉʫʜʘʣʛʘʘʥʜ ʦʨʦʣʮʦʭʳʛ ʟᴇʚʰᴇᴇʨʩᴇʥ ʙʘʡʭ  ʉʫʜʘʣʛʘʘʥʜ ʦʨʦʣʮʦʭʦʦʩ ʪʘʪʛʘʣʟʘʭ 

2.3.3 ɸʨʛʘ ʟװʡ:  

1. ɹʠʝʠʡʥ ʙװʪʵʮ ʪʦʜʦʨʭʦʡʣʦʭ ʙʠʦ-ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʣʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ (BIA) 

ʘʨʛʘʜ ʩʫʫʨʠʣʩʘʥ InBody 720 ʪᴇʭᴇᴇʨᴇʤʞ 

2. ɹʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ, ʭװʯʥʠʡ װʟװװʣʵʣʪʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ Monark 

Ergomedic 894E ʙʦʣʦʥ 891E ɻʨʛʦʤʝʪʨʠʡʛ ʘʰʠʛʣʘʥ Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣʳʛ 

(WAnT) ʘʚʩʘʥ. 

1. InBody 720 ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 8 ʮʵʛʠʡʥ ʤʵʜʨʵʛʯ ʙװʭʠʡ ʵʣʝʢʪʨʦʜʦʦʨ ʭװʥʠʡ 

ʙʠʝʠʡʥ 5 ʭʵʩʵʛʪ (ʭʦʸʨ ʛʘʨ, ʭʦʸʨ ʭᴇʣ, ʠʭ ʙʠʝ) 6 ᴇᴇʨ ʜʘʚʪʘʤʞʘʘʨ (1kHz - 1000kHz) 

ʛװʡʜʵʣ ʜʘʤʞʫʫʣʞ, ʵʜ ʵʩʠʡʥ ʵʩʵʨʛװװʮʣʠʡʛ ʭʵʤʞʠʞ, ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʰʠʥʞʠʣʛʵʵʛ 

ʙʠʦ-ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʣʠʡʥ ʰʠʥʞʠʣʛʵʵ (BIA)-

ʥʠʡ ʘʨʛʘʘʨ ʭװʥʠʡ ʙʠʝʜ ʘʛʫʫʣʘʛʜʘʭ ᴇᴇʭ ʪʦʩ, 

ʙʫʣʯʠʥ, ʫʩ ʙʦʣʦʥ ʙʫʩʘʜ ʙװʨʵʣʜʵʭװװʥ 

ʭʵʩʛװװʜʠʡʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʪʦʜʦʨʭʦʡʣʩʥʦʦʨ 

ʙʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʙʘʡʜʣʳʛ ʠʣװװ ʪʦʜʦʨʭʦʡ 

ʭʘʨʫʫʣʘʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ, ᴇʥʜᴇʨ 

ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʪᴇʭᴇᴇʨᴇʤʞ ʶʤ. ʅʘʨʠʡʥ װʨ ʜװʥʛ 

ʛʘʨʛʘʭʳʥ ʪʫʣʜ 4 װʥʜʩʵʥ ʪʝʭʥʦʣʦʛʠʡʛ ʘʰʠʛʣʘʭ ʙʘ 

ʭװʯʠʥ ʪᴇʛᴇʣʜᴇʨ ʙʘʡʜʘʣ RĮ = 0.96. 

 

 

 

 

 ɿʫʨʘʛ 1. InBody 720 ʪЊʭЊЊʨЊʤʞ
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ɹʵʣʪʛʵʣ: 1) ᴇʣᴇʥ ʵʩʚʵʣ ʭʦʦʣʥʦʦʩ 2 ʮʘʛʠʡʥ ʜʘʨʘʘ ʰʠʥʞʣʵʭ, 2) ʜʘʚʩʘʛ ʩʫʣʣʘʛʜʩʘʥ 

ʙʘʡʭ, 3) ʭʵʤʞʠʣʪʠʡʥ ᴇʤʥᴇ ʭװʥʜ ʘʯʘʘʣʘʣʪʘʡ ʜʘʩʛʘʣ ʭʠʡʛʵʵʛװʡ ʙʘʡʭ, 4) 5 ʤʠʥʫʪ 

ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʘʡʭ, 5) ʪʘʩʘʣʛʘʘʥʳ ʪʦʛʪʤʦʣ ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʙʘʡʭ ʙʦʣʦʥ ʙʫʩʘʜ 

ʙʵʣʪʛʵʣʠʡʛ ʭʘʥʛʘʥʘ. 

ɿᴇʚ ʙʘʡʨʣʘʣ ʥʴ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʠʡʥ ʥʘʨʠʡʚʯʣʘʣʳʛ ʥʵʤʵʛʜװװʣʜʵʛ. 

* ɾʠʥ ʭʵʤʞʠʭ - ʭᴇʣʠʡʥ ʪʘʚʮʘʥ ʜʵʵʨ ʭᴇʣ ʥװʮʛʵʥ ʙʘʡʭ, ʛʵʥʵʪʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥ 

ʭʠʡʭʛװʡ, ʙʘʨʠʫʣʘʘʩ ʙʘʨʠʭʛװʡʛʵʵʨ ʞʠʥʛ ʭʵʤʞʠʥʵ. 

* ʍʫʚʠʡʥ ʤʵʜʵʵʣʵʣ ï hʘʣʛʫʫʣʘʛʯʠʡʥ ʙʠʝʠʡʥ ᴇʥʜʨʠʡʛ ʟᴇʚ ʭʵʤʞʠʞ ʦʨʫʫʣʘʭ, ʤᴇʥ 

ʥʵʨ, ʭװʡʩ, ʪᴇʨʩᴇʥ ʦʛʥʦʦʛ ʦʨʫʫʣʥʘ. 

* ɹʘʨʠʫʣʳʛ ʙʘʨʠʭ - ɻ ʨʭʠʡ ʭʫʨʫʫʛʘʘ ʙʘʨʠʫʣʳʥ ʜʵʵʜ ʪʘʣʜ, ʭʘʨʠʥ ʜᴇʨʚᴇʥ 

ʭʫʨʫʫʛʘʘ ʜʦʦʜ ʪʘʣʜ ʙʘʡʨʣʫʫʣʥʘ, ʪʦʭʦʡʛʦʦ ʪʵʛʰʣʵʥ, ʩʫʛʘ ʙʦʣʦʥ ʙʠʝʠʡʥ 

ʭʦʦʨʦʥʜ ʙʘʛʘ ʟʵʨʵʛ ʟʘʡ װʣʜʵʵʥʵ. 

 

 

 

 

 

 

 

 

 

ɿʫʨʘʛ 2. InBody ʪЊʭЊЊʨЊʤʞʠʡʥ ʟЊʚ ʙʘʡʨʣʘʣ 

 

InBody 720 ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʙʠʝʠʡʥ ʙװʪʮʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʜʘʨʘʘʭ 

 :ʜʠʡʛ ʭʵʤʞʩʵʥװװʣʵʣʪװװʟװ

Å ɹʠʝʠʡʥ ʞʠʥ (Weight, ʢʛ) 

Å ᴆʥʜᴇʨ (Height, ʩʤ) 

Å ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ (Percent Body Fat, %) 

Å ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ (Skeletal Muscle Mass, ʢʛ) 

Å ʋʫʨʘʛ (Protein, ʢʛ) 

Å ʕʨʜʵʩ ʙʦʜʠʩ (Mineral, ʢʛ) 

Å ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ (Total Body Water, L)  

Å ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ (Visceral fat area, cm2) 

Å InBody ʦʥʦʦ (Body composition score) 

 

2. Monark Ergomedic 894E, 891E ɻ ʨʛʦʤʝʪʨ ʜʵʵʨ 30 ʩʝʢʫʥʜʠʡʥ ʪʫʨʰʠʜ ʜʫʛʫʡʥ 

(ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥ) ʵʩʚʵʣ ʛʘʨʳʥ (ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥ) ʙʫʣʯʠʥʜ 

ʘʯʘʘʣʘʣ ᴇʛʯ ʪʵʩʨʵʣʪʠʡʥ ʭװʯ, ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʧʦʨʪʳʥ 

ʬʠʟʠʦʣʦʛʠʡʥ ʩʪʘʥʜʘʨʪ ʘʨʛʘ ʟװʡ ʙʦʣʦʭ Wingate ʩʦʨʠʣʳʛ ᴇʛʩᴇʥ. ʕʥʵʭװװ ʪᴇʭᴇᴇʨᴇʤʞ 

ʥ ɹʦʣʦʥ ʫʣʩʳʥ ʭʵʤʞʵʵʥʜ WAnT ʩʦʨʠʣʜ ʪװʛʵʵʤʵʣ ʭʵʨʵʛʣʵʛʜʜʵʛ, ʩʝʢʫʥʜ ʪʫʪʤʳʥ 

ʵʨʛʵʣʪ (revolutions per second)-ʠʡʛ ʙװʨʪʛʵʞ, ʘʚʪʦʤʘʪʘʘʨ ʭװʯʥʠʡ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʦʮʦʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 
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ɿʫʨʘʛ 3. Monark Ergomedic 894E, 891E ʪЊʭЊЊʨЊʤʞ 

ɹʵʣʪʛʵʣ: ʉʦʨʠʣʳʥ ᴇʤʥᴇ ʦʨʦʣʮʦʛʯ ʙװʨ 5 ʤʠʥʫʪʳʥ ʪʫʨʰ 60ï70 rpm (ʜᴇʨᴇᴇʥʠʡ 

ʵʨʛʵʣʪ) ʭʫʨʜʘʘʨ ʙʘʛʘ ʘʯʘʘʣʘʣʪʘʡʛʘʘʨ ʪʫʭʘʡʥ ʪᴇʭᴇᴇʨᴇʤʞ ʜʵʵʨ ʙʠʝ ʭʘʣʘʘʣʪ 

ʭʠʡʩʵʥ.  

ʇʨʦʪʦʢʦʣ: 30 ʩʝʢʫʥʜʠʡʥ ʪʫʨʰ ʭʘʤʛʠʡʥ ʜʵʵʜ ʭװʯʠʥ ʯʘʜʣʘʘʨ ʜᴇʨᴇᴇʛ ʞʠʡʩʵʥ. 

ɸʯʘʘʣʘʣ ʪʦʭʠʨʫʫʣʘʭ: ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʭʫʚʠʘʨ ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʵʩʵʨʛװװʮʵʣ 

ʘʰʠʛʣʘʩʘʥ ʙʫʶʫ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʩʦʨʠʣʜ ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ 7.5% BW 

(0.075 ʢʛĿʢʛϖĭ), ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʩʦʨʠʣʜ 5.5% BW (0.055 ʢʛĿʢʛϖĭ) ʙʦʣʥʦ. 

ɼᴇʨᴇᴇʥʠʡ ʵʨʛʵʣʪʠʡʥ ʭʫʨʜ ʜʵʵʜ ʭʷʟʛʘʘʨʪ ʭװʨʵʭʵʜ ʘʯʘʘ ʙʫʫʞ, ʩʦʨʠʣ ʵʭʣʵʥʵ. 

 

ɿʫʨʘʛ 4. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ Wingate ʩʦʨʠʣ 
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ɼʵʵʜ ʙװʩʣװװʨʠʡʥ Wingate ʩʦʨʠʣ ʥʴ ʛʘʨ, ʤᴇʨ, ʮʵʵʞ, ʥʫʨʫʫʥʳ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ 

ʪʵʩʨʵʣʪʠʡʥ ʭװʯ, ʭװʯ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ ʙʫʶʫ ʪʵʩʚʵʨʣʵʭ ʬʠʟʠʦʣʦʛʠʡʥ ʯʘʜʘʤʞʠʡʛ 30 

ʩʝʢʫʥʜʠʡʥ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ װʥʵʣʜʵʛ ʩʦʨʠʣ ʶʤ. 

 

ɿʫʨʘʛ 5. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ Wingate ʩʦʨʠʣ 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ Wingate ʩʦʨʠʣ ʥʴ ᴇʚʜᴇʛ ~5ï10Á ʥʫʛʘʨʘʭʘʘʨ ʩʫʫʜʣʳʥ ᴇʥʜʨʠʡʛ 

ʪʘʘʨʫʫʣʘʭ ʙʘ ʛʘʨʳʥ ʙʘʨʠʫʣʳʛ ʠʭ ʙʠʝ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭʘʘʨ ʪʦʭʠʨʫʫʣʘʥ, ʛʫʷ, ᴇʛʟᴇʛ, 

ʰʠʣʙʵ, ʥʫʨʫʫʥʳ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʪʵʩʨʵʣʪʠʡʥ ʭװʯ, ʪʵʩʚʵʨʠʡʥ ʯʘʜʚʘʨʳʛ 30 

ʩʝʢʫʥʜʠʡʥ ʭʫʛʘʮʘʘʥʜ װʥʵʣʥʵ. 

ʍʵʤʞʠʣʪʠʡʥ װʟװװʣʵʣʪװװʜʵʜ:  

Å ʆʨʛʠʣ ʭװʯ (Peak Power, PP) ʙʫʶʫ ʵʭʥʠʡ 5 ʩʝʢʫʥʜʵʜ ʛʘʨʛʘʩʘʥ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ 

ʭװʯ (W),  

Å ʍʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ (Relative Peak Power, RPP) ʥʴ PP-ʛ ʙʠʝʠʡʥ ʞʠʥʜ 

ʭʫʚʘʘʞ ʪʦʦʮʩʦʥ ʭװʯ (WĿkgϖĭ),  

Å ʍװʯʥʠʡ ʫʥʘʣʪ (Power drop, PD) ʙʫʶʫ ʭװʯ ʭʵʨ ʭʫʨʜʘʥ ʙʫʫʨʯ ʙʘʡʛʘʘʛ 

ʠʣʵʨʭʠʡʣʥʵ (W),  

Å ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (Fatigue Index, FI, %) ʥʴ ʦʨʛʠʣ ʭװʯʵʵʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʭװʯ 

ʭװʨʪʵʣʭ ʙʫʫʨʘʣʪʳʥ ʭʫʚʴ, (PP ï ʭʘʤʛʠʡʥ ʙʘʛʘ ʭװʯ) / PP Ĭ 100 ʟʵʨʵʛ ʙʘʛʪʩʘʥ. 

2.4 ʉʪʘʪʠʩʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ  

ɼʘʪʘ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ ʭʫʚʴʜ ʤʵʜʵʵʣʣʠʡʛ ʦʨʫʫʣʘʭ, ᴇʛᴇʛʜʣʠʡʛ ʰʠʥʞʣʵʥ, 

ʪʫʩʛʘʡʣʘʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʘʩʫʫʤʞʠʡʥ ʜʘʛʫʫ ʢʦʜʣʦʭ, ʰʠʚʵʭ, ʘʣʜʘʘʛ ʰʘʣʛʘʭ 

ʘʞʠʣʣʘʛʘʘʛ Microsoft office excel ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʩʪʘʥʜʘʨʪʯʠʣʩʥʳ ʜʘʨʘʘ 

ʤʵʜʵʵʣʣʠʡʥ ʩʪʘʪʠʩʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ Excel, SPSS v25 (IBM SPSS Statistics) 

ʧʨʦʛʨʘʤʤʘʘʨ ʜʘʨʘʘʭ ʜʘʨʘʘʣʣʘʘʨ ʭʠʡʚ. 

Å תʟװװʣʵʣʪ ʙװʨʠʡʥ ʜʫʥʜʘʞ (Mean) ʙʦʣʦʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʛ (SD) ʪʦʦʮʦʦʣʩʦʥ 

Å ʕʨʵʛʪʵʡ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʫʩʘʜ ʥʴ ʥʵʛʪʛʵʩʵʥ 
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Å ʄʦʥʛʦʣ ʫʣʩʳʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʥʜ 

ʜʫʨʜʘʛʜʩʘʥ ʫʪʛʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ 

Å ʍʘʨʴʮʘʥʛʫʡ ʟᴇʨװװʛ ʭʫʚʴ (%) ʙʦʣʦʥ ʯʘʥʘʨʳʥ װʥʵʣʛʵʵʛʵʵʨ ʪʘʡʣʙʘʨʣʘʩʘʥ.  

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ (cross-sectional) ʭʵʣʙʵʨʪʵʡ ʙᴇʛᴇᴇʜ ʪʦʦʥ 

ʤʵʜʵʵʣʵʣʜ (ʩʦʨʠʣ ʭʠʡʣʛʵʩʵʥ ʪʘʤʠʨʯʜʳʥ ʤʵʜʵʵʣʣʠʡʛ ʮʫʛʣʫʫʣʘʥ) ʜװʨʩʣʵʭ 

ʩʪʘʪʠʩʪʠʢ, ʉʪʴʶʜʝʥʪʠʡʥ t-ʪʝʩʪ, ANOVA, Pearson ʢʦʨʨʝʣʷʮʠ ʘʰʠʛʣʘʥ ʜʫʥʜʘʞ 

ʭʵʤʞʠʛʜʵʭװװʥ ʪװװʥʠʡ װʥʵʥ ʤʘʛʘʜʣʘʣʳʛ ʩʪʘʪʠʩʪʠʢ ʘʯ ʭʦʣʙʦʛʜʣʳʥ (pÒ0.05) ʪװʚʰʠʥʜ 

 ʛʥʵʩʵʥװʥʛ ʥʵʛʪʛʵʥ, ʜװʨ ʜװ ʥʵʣʛʵʵ ᴇʛʩᴇʥ. ʊʦʦʥ ʙʘ ʙʘʨʠʤʪʳʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʛʘʨʩʘʥװ

ʙʦʣʥʦ.  

  :ʥװʨ ʜת

1. Inbody ʩʦʨʠʣʳʥ ʭʫʚʴʜ ʥʠʡʪ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ 

ʜʫʥʜʘʞ ʥʘʩ 15.6Ñ1.5, ʜʫʥʜʘʞ ᴇʥʜᴇʨ 167.8Ñ10.1 ʩʤ (ʵʨʵʛʪʵʡ 171.1 ʩʤ, ʵʤʵʛʪʵʡ 

161.4 ʩʤ), ʜʫʥʜʘʞ ʞʠʥ 61.4Ñ12.5 ʢʛ (ʵʨʵʛʪʵʡ 63.4 ʢʛ, ʵʤʵʛʪʵʡ 57.6 ʢʛ), ʙʠʝʠʡʥ 

ᴇᴇʭʥʠʡ ʭʫʚʴ 16.8 Ñ 8.1% (ʵʨʵʛʪʵʡ 12.9%, ʵʤʵʛʪʵʡ 24.2%), ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ 

ʤʘʩʩ 28.4 Ñ 6.4 ʢʛ, ʜʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ 50.7 Ñ 27.7 ʩʤĮ ʙʘʡʚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



19  

ɹתʃʕɻ III. ᴆʉɺᴆʈʀʁʅ ʊɸʄʀʈʏɼʓʅ ɹʀɽ ɹʗʃɼʈʓʅ ʍᴆɻɾʀʃ, 
ɹʋʃʏʀʅɻʀʁʅ ɸɾʀʃʃɸʍ ʏɸɼɺɸʈʓʅ תɿתתʃʕʃʊתתɼ 

 

 ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʘʡʤʘʛ, ʜװװʨʛʠʡʥ 7ï18 ʥʘʩʥʳ 1649 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʛ ʘʥʪʨʦʧʦʤʝʪʨʠʡʥ װʥʜʩʵʥ ʭʵʤʞʠʣʪװװʜ 

ʙʦʣʦʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʥʘʨʠʡʚʯʠʣʩʘʥ װʟװװʣʵʣʪװװʜʵʵʨ ʪʦʜʦʨʭʦʡʣʣʦʦ.  

3.1. InBody 720 ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʛ ʘʡʤʘʛ, ʜװװʨʛʵʵʨ 

ʘʚʯ װʟʚʵʣ: 
ʍϾʩʥʵʛʪ 2. ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʘʡʤʘʛ, ʦʥ ʪʫʩ ʙϾʨʵʵʨ 

ˉ  ɸʡʤʘʛ 
ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʦʦ 

2023 2024 2025 

1.  ɸʨʭʘʥʛʘʡ     58 

2.  ɹʘʷʥ-ᴆʣʛʠʡ   50   

3.  ɹʘʷʥʭʦʥʛʦʨ   51   

4.  ɹʫʣʛʘʥ 54     

5.  ɻʦʚʴ-ɸʣʪʘʡ   57   

6.  ɻʦʚʴʩװʤʙʵʨ     53 

7.  ɼʘʨʭʘʥ-ʋʫʣ 72     

8.  ɼʦʨʥʦʛʦʚʴ     52 

9.  ɼʦʨʥʦʜ   49   

10.  ɼʫʥʜʛʦʚʴ     50 

11.  ɿʘʚʭʘʥ     50 

12.  ʆʨʭʦʥ 55     

13.  ᴆʚᴇʨʭʘʥʛʘʡ   49   

14.  ᴆʤʥᴇʛʦʚʴ     64 

15.  ʉװʭʙʘʘʪʘʨ   54   

16.  ʉʵʣʵʥʛʵ 93     

17.  ʊᴇʚ 36     

18.  ʋʚʩ     61 

19.  ʍʦʚʜ   63   

20.  ʍᴇʚʩʛᴇʣ   62 

21.  ʍʵʥʪʠʡ   54   

ʆʥ ʪʫʩ ʙװʨʵʵʨ 310 427 450 

ʅʀʁʊ 1187 

 
ʍϾʩʥʵʛʪ 3. ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʜϾϾʨʵʛ, ʦʥ ʪʫʩ ʙϾʨʵʵʨ 

ˉ  ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ 
ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʦʦ 

2025 

1.  ɹʘʛʘʥʫʫʨ ʜװװʨʵʛ 50 

2.  ɹʘʛʘʭʘʥʛʘʡ ʜװװʨʵʛ 49 

3.  ɹʘʷʥʛʦʣ ʜװװʨʵʛ 50 

4.  ɹʘʷʥʟװʨʭ ʜװװʨʵʛ 58 

5.  ʅʘʣʘʡʭ ʜװװʨʵʛ 55 

6.  ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʵʛ 48 

7.  ʉװʭʙʘʘʪʘʨ ʜװװʨʵʛ 53 

8.  ʍʘʥ-ʫʫʣ ʜװװʨʵʛ 54 

9.  ʏʠʥʛʵʣʪʵʡ ʜװװʨʵʛ 45 

ʅʀʁʊ 462 
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ɿʫʨʘʛ 6. Inbody 720 ʪЊʭЊЊʨЊʤʞЊЊʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʵʟʣʵʭ ʭʫʚʴ, ʘʡʤʘʛ, ʥʠʡʩʣʵʣʵʵʨ
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 ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ װʟװװװʣʵʣʪʠʡʛ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

V ʅʠʡʪ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ 1649 ʪʘʤʠʨʯʥʳ 65.5% (n=1080) ʵʨʵʛʪʵʡ, 34.5% 

(n=569) ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʠʜ ʙʘʡʩʘʥ.  

 

 

ɿʫʨʘʛ 7. ʊʘʤʠʨʯʜʳʥ ʭϾʡʩ, ʭʫʚʠʘʨ 

 

V ʅʘʩʥʳ ʭʫʚʴʜ 7.3-18.8 ʥʘʩʥʳ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʘʞ ʥʘʩ 15.6Ñ1.5, ʥʘʩʥʳ 

ʘʥʛʠʣʣʘʘʨ ʘʚʯ װʟʚʵʣ 5-9 ʥʘʩʥʳʭʘʥ 0.6% (n=10), 10-14 ʥʘʩʥʳʭʘʥ 18.0% (n=296), 

15-19 ʥʘʩʥʳʭʘʥ 81.4% (n=1343) ɻ ʟʵʣʞ ʙʘʡʩʘʥ. ʍװʡʩʵʵʨ ʘʚʯ װʟʵʭʵʜ ʵʨʵʛʪʵʡ 

(n=1080) ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.7Ñ1.5 ʙʘʡʩʘʥ ʙʦʣ ʵʤʵʛʪʵʡ (n=569) 

ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.5Ñ1.5 ʙʘʡʚ. ʄᴇʥ ʥʘʩʥʳ ʪʘʨʭʘʣʪ ʥʴ ɿʫʨʘʛ 8-ʘʘʩ 

ʭʘʨʘʭʘʜ ʦʡʨʦʣʮʦʦʛʦʦʨ ʭʵʚʠʡʥ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʥʘ. 

 

 

ɿʫʨʘʛ 8. ʊʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 

ʕʨʵʛʪʵʡ
65.5%

ʕʤʵʛʪʵʡ
34.5%
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ɿʫʨʘʛ 9. ʊʘʤʠʨʯʜʳʥ ʥʘʩʥʳ ʘʥʛʠʣʘʣ, ʭʫʚʠʘʨ 

 

V ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ ᴇʥʜᴇʨ 116-195 ʩʤ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 167.8Ñ10.1 ʩʤ, 

ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ᴇʥʜᴇʨ 116-195 ʩʤ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 

171.1Ñ9.7 ʩʤ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ᴇʥʜᴇʨ 125-182 ʩʤ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 

161.4Ñ7.3 ʩʤ ʙʘʡʣʘʘ. 

 

 

ɿʫʨʘʛ 10. ʊʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ЊʥʜЊʨ, ʩʤ 

V ɾʠʥʛʠʡʥ ʭʫʚʴʜ 20.9-136.5 ʢʛ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʘʞ ʞʠʥ 61.4Ñ12.5 ʢʛ, ʭװʡʩʵʵʨ 

ʘʚʯ װʟʚʵʣ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʞʠʥ ʜʫʥʜʞʘʘʨ 63.4Ñ13.1 ʢʛ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʠʜ 

ʜʫʥʜʞʘʘʨ 57.6Ñ10.5 ʢʛ ʞʠʥʪʵʡ ʙʘʡʚ. 

5-9 ʥʘʩ
0.6%

10-14 ʥʘʩ
18.0%

15-19 ʥʘʩ
81.4%
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ɿʫʨʘʛ 11. ʊʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʞʠʥ, ʢʛ 

 ʊʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʞʠʥʛ ʘʥʛʠʣʞ װʟʵʭʵʜ 76.9% (n=1268) ʥʴ ʭʵʚʠʡʥ ʞʠʥʪʵʡ, 

10.0% (n=165) ʥʴ ʙʘʛʘ ʞʠʥʪʵʡ, 13.1% (n=216) ʥʴ ʠʣװװʜʵʣ ʞʠʥʪʵʡ ʙʘʡʚ. ʍʘʨʠʥ 

ʞʠʥʛʠʡʥ ʪʘʨʭʘʣʪʳʛ histogram-ʘʘʩ ʭʘʨʘʭʘʜ ʜʫʥʜʘʞ 61.4 Ñ 12.5 ʢʛ ʙᴇʛᴇᴇʜ 

ʦʡʨʦʣʮʦʦʛʦʦʨ ʭʵʚʠʡʥ ʪʘʨʭʘʣʪʪʘʡ, ʠʭʵʥʭ ʫʪʛʫʫʜ 50ï70 ʢʛ-ʠʡʥ ʭʦʦʨʦʥʜ 

ʪᴇʚʣᴇʨʩᴇʥ ʙʘʡʥʘ.  

 

 

ɿʫʨʘʛ 12. ʊʘʤʠʨʯʜʳʥ ʞʠʥ, ʭʫʚʠʘʨ 

 ɹʘʛʘ ʞʠʥʪʵʡ 11-18 ʥʘʩʥʳ 165 ʪʘʤʠʨʯʜʳʥ 84.2% (n=139) ʵʨʵʛʪʵʡ, 15.8% 

(n=26) ʵʤʵʛʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʚʦʣʝʡʙʦʣ 25.5% (n=42), ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ 20.0% 

(n=33), ʪʘʝʢʚʦʥʜʦ 10.3% (n=17), ʙʦʢʩ ʙʦʣʦʥ ʭᴇʣ ʙᴇʤʙᴇʛ ʪʫʩ ʙװʨ 7.3% (n=12) 

ʟʵʨʵʛ 17 ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʙʘʡʛʘʘʛʘʘʩ ʭʘʨʘʭʘʜ 58.2% (n=96) ʥʴ ʩʧʦʨʪ ʪʦʛʣʦʦʤʦʦʨ 

ʭʠʯʵʵʣʣʵʛʩʵʜ, 29.7% (n=49) ʭʘʣʟ ʪʫʣʘʘʥʳ ʪʘʤʠʨʯʠʜ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 

ɾʠʥʛʠʡʥ ʠʣװװʜʵʣʪʵʡ (n=216) ʪʘʤʠʨʯʜʳʥ 47.7% (n=103) ʵʨʵʛʪʵʡ, 52.3% (n=113) 

ʍʵʚʠʡʥ
76.9%

ɹʘʛʘ
10.0%

ʀʣװװʜʵʣʪʵʡ
13.1%
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ʵʤʵʛʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʞװʜʦ ʙᴇʭ 25.0% (n=54), ʯᴇʣᴇᴇʪ ʙᴇʭ 24.5% (n=53), ʩʘʛʩʘʥ 

ʙᴇʤʙᴇʛ 8.8% (n=19) ʟʵʨʵʛ 18 ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʙʘʡʛʘʘʛʘʘʩ 65.3% (n=141) ʥʴ ʭʘʣʟ 

ʪʫʣʘʘʥʳ ʪʘʤʠʨʯʠʜ ʙʘʡʚ. ʎʘʘʰʠʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʜ ʵʨװװʣ ʤʵʥʜʠʡʥ ʘʥʭʘʥ 

ʰʘʪʥʳ װʟʣʵʛʠʡʛ ʭʠʡʞ ʘʤʥʳ ʭᴇʥʜʠʡʥ װʨʵʚʩʵʣʪ ᴇʚʯʪʵʡ (h  ʡʣʩʵʥװʜʥʠʡ ᴇʚʯʣᴇʣ, ʛװ

ʙʫʣʯʠʨʭʘʡʥ װʨʵʚʩʵʣ) ɻ ʩʵʭʠʡʛ ʦʥʦʰʣʦʥ, ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ 

ʵʨװװʣʞװװʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʘʭ ʥʴ ʟװʡʪʵʡ ʙʘʡʥʘ. 

 ʊʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇʥʜᴇʨ ʙʦʣʦʥ ʞʠʥʛʠʡʥ ᴇʩᴇʣʪʠʡʥ ʤʫʨʫʡʛʘʘʩ ʭʘʨʘʭʘʜ 

ᴇʥʜʨʠʡʥ ʭʫʚʴʜ 46.0% (n=759) ᴇʩᴇʣʪʠʡʥ ʭʦʮʨʦʛʜʦʣʪʦʡ, ʞʠʥʛʠʡʥ ʭʫʚʴʜ 35.9% 

(n=592) ʥ ɹʞʠʥʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ ʙʫʶʫ 50%-ʠʘʩ ʜʦʦʰ ʙʘʡʛʘʘ ʜװʨ ʟʫʨʘʛ 

ʘʞʠʛʣʘʛʜʣʘʘ. װתʥʠʡʛ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʙʘʣ: 

ʍϾʩʥʵʛʪ 4. ʊʘʤʠʨʯʜʳʥ ЊʥʜЊʨ, ʞʠʥʛʠʡʥ ʤʫʨʫʡ, ʥʘʩʥʳ ʘʥʛʠʣʘʣ, ʪʦʦ, ʭʫʚʠʘʨ 

 

 ɹʠʝʠʡʥ ᴇʥʜᴇʨ, ʞʠʥʛʠʡʥ ᴇʩᴇʣʪʠʡʥ ʤʫʨʫʡʛ ʥʘʩʥʳ ʘʥʛʠʣʣʘʘʨ ʘʚʯ װʟʵʭʵʜ 5-9 

ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ 20.0% (n=2) ʥʴ ᴇʩᴇʣʪʠʡʥ ʭʦʮʨʦʛʜʦʣʪʦʡ, 30.0% (n=3) ʞʠʥʛʠʡʥ 

ʜʫʪʘʛʜʘʣʪʘʡ, 10-14 ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ 45.2% (n=134) ʥʴ ᴇʩᴇʣʪʠʡʥ ʭʦʮʨʦʛʜʦʣʪʦʡ, 

36.5% (n=108) ʞʠʥʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ, ʭʘʨʠʥ 15-19 ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ 46.4% (n=623) 

ʥʴ ᴇʩᴇʣʪʠʡʥ ʭʦʮʨʦʛʜʦʣʪʦʡ, 35.9% (n=481) ʞʠʥʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ ʙʫʶʫ 50%-ʠʘʩ 

ʜʦʦ hʙʘʡʛʘʘʛ ɿʫʨʘʛ 13, 14-ᴇᴇʩ ʭʘʨʞ ʙʦʣʥʦ. 

ʊʦʦ ʍʫʚʴ ʊʦʦ ʍʫʚʴ ʊʦʦ ʍʫʚʴ ʊʦʦ ʍʫʚʴ

0-10% 2 20.0% 25 8.4% 110 8.2% 137 8.3%

10-25% 43 14.5% 209 15.6% 252 15.3%

25-50% 66 22.3% 304 22.6% 370 22.4%

50-75% 2 20.0% 69 23.3% 337 25.1% 408 24.7%

75-90% 5 50.0% 60 20.3% 201 15.0% 266 16.1%

90-100% 1 10.0% 33 11.1% 182 13.6% 216 13.1%

ʅʠʡʪ 

(n=1649)
10 100.0% 296 100.0% 1343 100.0% 1649 100.0%

0-10% 10 3.4% 41 3.1% 51 3.1%

10-25% 1 10.0% 35 11.8% 121 9.0% 157 9.5%

25-50% 2 20.0% 63 21.3% 319 23.8% 384 23.3%

50-75% 4 40.0% 92 31.1% 443 33.0% 539 32.7%

75-90% 60 20.3% 284 21.1% 344 20.9%

90-100% 3 30.0% 36 12.2% 135 10.1% 174 10.6%

ʅʠʡʪ 

(n=1649)
10 100.0% 296 100.0% 1343 100.0% 1649 100.0%

ᴆʥʜʨʠʡʥ 

ʭʫʚʴ

ɾʠʥʛʠʡʥ 

ʭʫʚʴ

ʉʦʥʛʦʩʦʥ װʟװװʣʵʣʪ

ʅʘʩʥʳ ʘʥʛʠʣʘʣ

5-9 ʥʘʩ 10-14 ʥʘʩ 15-19 ʥʘʩ ɹװʛʜ
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ɿʫʨʘʛ 13. ʊʘʤʠʨʯʜʳʥ Њʥʜʨʠʡʥ ʤʫʨʫʡ, ʭʫʚʠʘʨ 

 

ɿʫʨʘʛ 14. ʊʘʤʠʨʯʜʳʥ ʞʠʥʛʠʡʥ ʤʫʨʫʡ, ʭʫʚʠʘʨ 

 ʅʠʡʪ ʪʘʤʠʨʯʜʳʛ ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʘʚʯ װʟʚʵʣ ʚʦʣʝʡʙʦʣ 23.4% (n=386), 

ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ 15.0% (n=248), ʞװʜʦ 13.5% (n=222), ʯᴇʣᴇᴇʪ ʙᴇʭ 13.2% (n=217) 

ʟʵʨʵʛ ʥʠʡʪ 26 ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʭʠʯʵʵʣʣʵʛʩʵʜ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʙʘʡʛʘʘʛʘʘʩ 

ʭʘʨʘʭʘʜ ʩʧʦʨʪ ʪʦʛʣʦʦʤʦʦʨ ʭʠʯʵʵʣʣʵʛʩʵʜ 44.4% (n=732), ʭʘʣʟ ʪʫʣʘʘʥʳ 

ʩʧʦʨʪʦʦʨ ʭʠʯʵʵʣʣʵʛʩʵʜ 41.4% (n=683) ʙʫʶʫ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘʛ ɿʫʨʘʛ 

15-ʘʘʩ ʭʘʨʞ ʙʦʣʥʦ.  
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ɿʫʨʘʛ 15. ʊʘʤʠʨʯʜʳʥ ʩʧʦʨʪʳʥ ʪЊʨЊʣ, ʭʫʚʠʘʨ 
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ʍϾʩʥʵʛʪ 5. Inbody 720 ʪЊʭЊЊʨЊʤʞЊЊʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʩʧʦʨʪʳʥ ʪЊʨЊʣ, ʘʡʤʘʛ ʜϾϾʨʛʵʵʨ, ʪʦʦʛʦʦʨ 
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ʢ
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ʨ
ʛ
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ʣ
ʪ

ʎ
ʘ
ʥ
ʘ

ʏ
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ʣ
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ʪ
 
ʙ
ᴇ
ʭ

ɹװʛʜ

1 ɸʨʭʘʥʛʘʡ 11 3 10 2 10 13 9 58

2 ɹʘʷʥ-ᴆʣʛʠʡ 9 9 12 12 5 3 50

3 ɹʘʷʥʭʦʥʛʦʨ 8 21 12 10 51

4 ɹʫʣʛʘʥ 21 12 3 9 9 54

5 ɻʦʚʴ-ɸʣʪʘʡ 10 9 10 5 11 12 57

6 ɻʦʚʴʩװʤʙʵʨ 6 17 4 8 13 5 53

7 ɼʘʨʭʘʥ-ʋʫʣ 4 3 9 9 13 18 5 6 5 72

8 ɼʦʨʥʦʛʦʚʴ 22 15 2 10 3 52

9 ɼʦʨʥʦʜ 7 10 9 9 14 49

10 ɼʫʥʜʛʦʚʴ 21 14 3 7 5 50

11 ɿʘʚʭʘʥ 3 2 15 9 6 2 13 50

12 ʆʨʭʦʥ 4 6 6 2 4 9 7 2 2 6 7 55

13 ᴆʚᴇʨʭʘʥʛʘʡ 9 3 12 5 10 10 49

14 ᴆʤʥᴇʛʦʚʴ 4 7 3 6 7 6 6 25 64

15 ʉװʭʙʘʘʪʘʨ 4 10 2 5 6 2 9 2 2 3 5 2 2 54

16 ʉʵʣʵʥʛʵ 4 6 20 8 2 22 23 8 93

17 ʊᴇʚ 10 1 12 2 3 8 36

18 ʋɹ-ɹʘʛʘʥʫʫʨ 14 1 21 9 5 50

19 ʋɹ-ɹʘʛʘʭʘʥʛʘʡ 2 36 1 4 1 5 49

20 ʋɹ-ɹʘʷʥʛʦʣ 11 12 9 11 7 50

21 ʋɹ-ɹʘʷʥʟװʨʭ 24 12 22 58

22 ʋɹ-ʅʘʣʘʡʭ 8 24 9 4 10 55

23 ʋɹ-ʉװʭʙʘʘʪʘʨ 9 10 6 2 26 53

24 ʋɹ-ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ4 7 8 5 4 10 4 6 48

25 ʋɹ-ʍʘʥ-ʋʫʣ 8 21 5 20 54

26 ʋɹ-ʏʠʥʛʵʣʪʵʡ 3 12 9 6 1 8 6 45

27 ʋʚʩ 21 2 3 15 3 7 1 9 61

28 ʍʦʚʜ 5 16 10 16 5 11 63

29 ʍᴇʚʩʛᴇʣ 2 3 13 15 1 16 7 5 62

30 ʍʵʥʪʠʡ 36 8 3 7 54

18 14 75 2 2 386 21 14 1 9 222 15 8 248 36 92 5 1 47 26 5 45 93 32 15 217 1649

ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ

ɸʡʤʘʛ, ʜװװʨʵʛˉ

ʅʠʡʪ
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 ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ 

ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡʛ ʭʵʚʣʠʡʥ ʭᴇʥʜʠʡʜ ʠʣʵʨʩʵʥ ʜʦʪʦʨ (Visceral fat 

area) ᴇᴇʭʥʠʡ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʭʵʩʵʛ ʛʵʞ ʪʦʜʦʨʭʦʡʣʜʦʛ. ɼʦʪʦʦʜ ʵʨʭʪʥװװʜʠʡʥ 

ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ 100 ʩʤ2-ʩ ʠʣװװ ʠʭ ʙʘʡʭ װʝʜ ʭʵʚʣʠʡʥ ʪʘʨʛʘʣʘʣʪ ʛʵʞ ʥʵʨʣʵʜʵʛ. ʅʠʡʪ 

ʪʘʤʠʨʯʜʘʜ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʜʦʪʦʨ ɻ ʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 5.0-287.6 

ʩʤ2 ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ, ʜʫʥʜʘʞ ʥʴ 50.7Ñ27.7 ʩʤĮ ʙʘʡʚ. ʍװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ 

ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 49.5 Ñ 28.3 ʩʤĮ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 53.0 Ñ 26.2 ʩʤĮ 

ʙʘʡʣʘʘ. ɼʵʵʨʭ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʫʛ ʪʘʣʙʘʡ 100 ʩʤ2-ʘʘʩ ʠʭ ʪʘʤʠʨʯʠʥ 4.7% (n=77) 

ʙʘʡʛʘʘʛ ʘʥʭʘʘʨʘʭ ʥʴ ʟװʡʪʵʡ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʪʘʤʠʨʯʜʳʥ 36.4% (n=28) ʞװʜʦ, 

24.7% (n=19) ʥʴ ʯᴇʣᴇᴇʪ ʙᴇʭʠʡʥ ʪʘʤʠʨʯʠʜ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʣʘʘ. 

ʕʨʜʵʩ ʙʦʜʠʩ  

ɹʠʝʠʡʥ ʥʠʡʪ ʵʨʜʵʩ ʙʦʜʠʩ ʥʴ 1.09-6.20 ʢʛ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 3.46Ñ0.69 ʢʛ 

ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 3.68Ñ0.70 ʢʛ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 

3.03Ñ0.44 ʢʛ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ 13.1% (n=216) ʵʨʜʵʩ ʙʦʜʠʩʳʥ 

ʭʵʤʞʵʵ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʪװʚʰʠʥʜ ʙʘʡʩʘʥ.  

 

ɿʫʨʘʛ 16. ɹʠʝʠʡʥ ʥʠʡʪ ʵʨʜʵʩ ʙʦʜʠʩ, ʭʫʚʠʘʨ 

 InBody 720 ʥʴ ʷʩʥʳ ʵʨʜʵʩ ʙʘ ʷʩʥʳ ʙʫʩ ʵʨʜʵʩ ʛʵʩʵʥ ʭʦʸʨ ʪʦʤ ʙװʣʵʛʪ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʜʵʛ. ʗʩʥʳ ʵʨʜʩװװʜ ʥʴ ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʜʘʛ ɻ ʨʜʵʩ ʙʦʜʠʩʫʫʜ ʙᴇʛᴇᴇʜ 

ʷʩʥʳ ʙʫʩ ʵʨʜʩװװʜ ʥʴ ʙʠʝʠʡʥ ʙʫʩʘʜ ʭʵʩʛװװʜʵʜ ʙʘʡʜʘʛ. ʗʩʥʳ ʵʨʜʵʩ ʥʴ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 2.84Ñ0.57 ʢʛ, ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 3.02Ñ0.58 

ʢʛ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 2.51Ñ0.37 ʢʛ ʙʘʡʩʘʥ. װתʥʠʡʛ ʭʫʚʠʘʨ ʘʚʯ װʟʚʵʣ 82.3Ñ1.2%-

ʠʡʛ ʵʟʵʣʞ ʙʘʡʩʘʥ ʙʘ ʵʨʵʛʪʵʡʜ ʜʫʥʜʞʘʘʨ 82.0Ñ1.1%, ʵʤʵʛʪʵʡʜ 82.9Ñ1.2%-ʠʡʛ 

ʷʩʥʳ ʵʨʜʵʩ ʵʟʵʣʞ ʙʘʡʥʘ. ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʘʘʩ ʥʠʡʪ ʵʨʜʵʩ ʙʦʜʠʩʪ 

ʵʟʣʵʭ ʷʩʥʳ ʵʨʜʩʠʡʥ ʭʫʚʴ ʙʘʛʘ ʙʫʶʫ 80% ʙʦʣʦʥ ʪװװʥʵʵʩ ʜʦʦʰ ʪʘʤʠʨʯʠʜ 12.1% 

(n=200)-ʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘʛʘʘʩ ʵʨʵʛʪʵʡ 84.5% (n=169), ʵʤʵʛʪʵʡ 15.5% (n=31) 

ʙʘʡʛʘʘʛ ʘʥʭʘʘʨʘʭ ʥʴ ʟװʡʪʵʡ.  

 ɹʫʣʯʠʥʛʠʡʥ ʤʘʩʩ  

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʛʵʜʵʛ ʥʴ ʭװʥʠʡ ʩʪʘʥʜʘʨʪ ʞʠʥʜ ʪʦʭʠʨʩʦʥ ʘʨʘʛ ʷʩʥʳ 

ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ ʭʵʣʵʭ ʙᴇʛᴇᴇʜ ʜʘʩʛʘʣ ʭʠʡʩʥʵʵʨ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʭʵʤʞʵʵ 

ʭʘʤʛʠʡʥ ʠʭ ᴇᴇʨʯʣᴇʛʜʜᴇʛ. ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʜ ʘʨʘʛ ʷʩʥʳ 
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ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʜʫʥʜʞʘʘʨ 28.4Ñ6.4 ʢʛ, ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡʜ 30.9Ñ6.1 ʢʛ, 

ʵʤʵʛʪʵʡʜ 23.7Ñ3.5 ʢʛ ʙʘʡʥʘ. ɹʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʘʥʛʠʣʣʘʘʨ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ 

64.2% ʥʴ ʭʵʚʠʡʥ, 21.8% ʥʴ ᴇʥʜᴇʨ (ʭװʯʪʵʡ), 14.1% ʥʴ ʙʘʛʘ ʪװʚʰʠʥʜ ʙʘʡʚ (ʟʫʨʘʛ 

17). ʕʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 22.5% (n=243), ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 20.4% (n=116)-ʜ 

ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʠʣ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʙʘʡʩʘʥ ʙʦʣ 15.5% (n=167) ʵʨʵʛʪʵʡ, 11.4% 

(n=65) ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʙʘʛʘ ʙʘʡʚ. 

 

ɿʫʨʘʛ 17. ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʭЊʛʞʠʣ, ʭʫʚʠʘʨ 

  ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ װʟװװʣʵʣʪװװʜ 

ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ ʥʴ ʭװʥʠʡ ʙʠʝʜ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʙװʭ ᴇᴇʭ ʪʦʩʥʳ ʥʠʡʪ ʞʠʥ 

ʙᴇʛᴇᴇʜ ᴇᴇʭ ʪʦʩ ʙʦʣʦʥ ʙʫʩʘʜ ʵʩʵʵʩ ʛʘʨʛʘʞ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ ʣʠʧʠʜʠʡʥ ʥʠʡʪ 

ʭʵʤʞʵʵʛ ʭʵʣʥʵ. ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩʳʛ ʙʠʝʠʡʥ ʞʠʥʛʵʵʩ ᴇᴇʭʛװʡ ʤʘʩʩ /Fat free 

mass, FFM/-r ʛ ʭʘʩʘʞ ʪʦʦʮʜʦʛ.  

ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ = ɹʠʝʠʡʥ ʞʠʥ - ᴆᴇʭʛװʡ ʤʘʩʩ  

ʅʠʡʪ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ᴇᴇʭʥʠʡ ʤʘʩʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 10.4Ñ6.5 

ʢʛ ʙʫʶʫ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 8.4Ñ5.5 ʢʛ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 

14.4Ñ6.3 ʢʛ ʙʘʡʥʘ. ʊʘʤʠʨʯʜʳʥ 45.0% (n=742) ʭʵʚʠʡʥ, 44.5% (n=733) ʙʘʛʘ, 10.6% 

(n=174) ʠʣװװʜʵʣʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʜʦʦʨʭ ʜװʨʩʣʵʣʜ ʭװʡʩʵʵʨ ʷʣʛʘʥ ʭʘʨʫʫʣʣʘʘ.  

 
ɿʫʨʘʛ 18. ɹʠʝʠʡʥ ЊЊʭʥʠʡ ʤʘʩʩ, ʭʫʚʠʘʨ 
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 ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ ʥʴ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʙʠʝʠʡʥ ʞʠʥʜ ʵʟʣʵʭ ʭʫʚʠʡʛ 

ʠʣʵʨʭʠʡʣʜʵʛ. ʍʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ, ʧʨʘʢʪʠʢʪ ʭʵʨʵʛʣʵʛʜʜʵʛ ʪʦʤʴʸʦʛ ʜʦʦʨ װʟװװʣʣʵʵ. 

ˎ̉̆̉̊̎ ̖̎̉̊ ̖̝̔̃ Ϸ
̖̎̉̊ ̍́̒̒ ̋ ̄

ˎ̉̆̉̊̎ ̇̉ ̎̋ ̄
ρzππ 

ʅʠʡʪ ʩʦʨʠʣʳʥ ʜװʥʛʵʵʩ ʭʘʨʚʘʣ ᴇᴇʭʥʠʡ ʭʫʚʴ ʜʫʥʜʞʘʘʨ 16.8Ñ8.1%, ʭװʡʩʠʡʥ ʭʫʚʴʜ 

ʵʨʵʛʪʵʡʜ ʜʫʥʜʞʘʘʨ 12.9Ñ5.9%, ʵʤʵʛʪʵʡʜ 24.2Ñ6.4% ʙʘʡʚ. ɸʥʛʠʣʣʘʘʨ ʘʚʯ װʟʚʵʣ 

ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 89.3% (n=964) ʭʵʚʠʡʥ, 9.1% (n=98) ʪʘʨʛʘʣʘʣʪʪʘʡ, 1.7% (n=18) 

ʭʵʪ ʪʘʨʛʘʣʘʣʪʪʘʡ, ʭʘʨʠʥ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 71.2% (n=405) ʭʵʚʠʡʥ, 23.9% 

(n=136) ʪʘʨʛʘʣʘʣʪʪʘʡ, 4.9% (n=28) ʭʵʪ ʪʘʨʛʘʣʘʣʪʪʘʡ ʪʘʤʠʨʯʠʜ ʙʘʡʣʘʘ.  

 

ɿʫʨʘʛ 19. ɹʠʝʠʡʥ ЊЊʭʥʠʡ ʭʫʚʴ 

ɹʠʝʠʡʥ ʫʩʥʳ װʟװװʣʵʣʪ 

ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ (total body water, TBW) ʥʴ ʙʠʦʤʝʭʘʥʠʢ ʙʦʣʦʥ ʬʠʟʠʦʣʦʛʠʡʥ 

 ʡ ʞʠʥ' (Fat Free Mass) ʙʫʶʫ ʙʫʣʯʠʥʛʠʡʥ ʵʜʠʡʥװʜʥʵʵʩ ʪʫʭʘʡʥ ʪʘʤʠʨʯʥʳ 'ᴇᴇʭʛװװ

ʭʵʤʞʵʵʛ ʰʫʫʜ ʠʣʵʨʭʠʡʣʜʵʛ ʛʦʣ ʙʠʦʤʘʨʢʝʨ ʙᴇʛᴇᴇʜ ʵʩʠʡʥ ʜʦʪʦʨʭ ʫʩ (intracellular 

water, ICW) ʙʘ ʵʩʠʡʥ ʛʘʜʥʘʭ ʫʩ (extracellular water, ECW)-ʥʳ ʥʠʡʣʙʵʨʵʵʨ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʕʩʠʡʥ ʜʦʪʦʨʭ ʫʩ ʥʴ ʵʩʠʡʥ ʜʦʪʦʨʭ ʫʩʥʳ ʭʵʤʞʵʵʛ, ʭʘʨʠʥ ʵʩʠʡʥ 

ʛʘʜʥʘʭ ʫʩ ʥʴ ʟʘʚʩʨʳʥ ʰʠʥʛʵʥ ʙʘ ʮʫʩʘʥ ʜʘʭʴ ʫʩʥʳ ʥʠʡʪ ʭʵʤʞʵʵʛ ʠʣʵʨʭʠʡʣʜʵʛ. 

ʕʨװװʣ ʭװʥʠʡ ʭʫʚʴʜ ICW-ʠʡʥ ʵʟʣʵʭ ʭʫʚʴ ʙʘ ECW-ʠʡʛ ʦʡʨʦʣʮʦʦʛʦʦʨ 3:2 ʙʘʡʜʘʛ. 

ɹʫʣʯʠʥʛʠʡʥ ʵʜ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 70-75%-ʠʡʥ ʫʩ ʘʛʫʫʣʜʘʛ ʪʫʣ TBW ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ 

ʭװʯʥʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʵʩʨʵʭ ʭװʯ ʙʦʣʦʥ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ʠʜʵʚʭʞʠʣ ᴇʥʜᴇʨ 

ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. ʋʩ ʥʴ ɻ ʩʠʡʥ ʜʦʪʦʦʜ ʜʘʨʘʣʪ (turgor), ʰʠʤ ʪʵʞʵʵʣʠʡʥ ʪʵʵʚʵʨʣʵʣʪ, 

ʙʠʝʠʡʥ ʜʫʣʘʘʥ ʟʦʭʠʮʫʫʣʘʣʪʘʜ ʛʦʣ װװʨʵʛʪʵʡ ʪʫʣ ʪʘʤʠʨʯʜʳʥ ʛװʡʮʵʪʛʵʣʜ ʥᴇʣᴇᴇʣᴇʭ 

ʬʠʟʠʦʣʦʛʠʡʥ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ.  

ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʵʤʞʵʵ 11.7-67.4 ʣ 

ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 37.4Ñ7.7 ʣ, ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 40.4Ñ7.4 

ʣ ʙʘʡʩʘʥ ʙʦʣ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 31.7Ñ4.3 ʣ ʙʘʡʥʘ. ɹʠʝʠʡʥ ʥʠʡʪ ʫʩʳʛ ʙװʨʜװװʣʞ 

ʙʫʡ ʵʩʠʡʥ ʜʦʪʦʨʭ ʫʩʥʳ ʭʵʤʞʵʵ ʥʠʡʪ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 23.3Ñ4.9 ʣ, ʵʩʠʡʥ 

ʛʘʜʥʘʭ ʫʩʥʳ ʭʵʤʞʵʵ ʜʫʥʜʞʘʘʨ 14.1Ñ2.8 ʣ ʙʘʡʩʘʥ. ʍʘʚʘʥʛʠʡʥ ʠʥʜʝʢʩ (ECW/TBW) 

ʜʫʥʜʞʘʘʨ 0.377 Ñ 0.01 ʙʘʡʩʘʥ ʥʴ ʭʵʚʠʡʥ ʬʠʟʠʦʣʦʛʠʡʥ ʭʷʟʛʘʘʨ (0.360ï0.390)-ʪ 

ʙʘʛʪʘʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʰʠʥʛʵʥʠʡ ʪʵʥʮʚʵʨ ʘʣʜʘʛʜʘʭ ʵʨʩʜʵʣ ʙʘʡʞ ʙʦʣʟʦʰʛװʡʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ.  

ʍʵʚʠʡʥ
83.0%

ʊʘʨʛʘʣʘʣʪʪʘʡ
14.2%

ʍʵʪ ʪʘʨʛʘʣʘʣʪʪʘʡ
2.8%



31  

 

ɿʫʨʘʛ 20. ʍʘʚʘʥʛʠʡʥ ʠʥʜʝʢʩ 

ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ ʜʠʡʣʵʥʭ (99.4%, n=1639) ʥʴ ʭʘʚʘʥʛװʡ, ʭʵʚʠʡʥ ʙʘʡʜʘʣʪʘʡ 

ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʙʘʛʘ ʟʵʨʛʠʡʥ ʭʘʚʘʥ 0.5% (n=9), ʭʘʚʘʥ 0.1% (n=1)-ʜ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ 21. ʍʘʚʘʥʛʠʡʥ ʙʘʡʜʘʣ 

 ʋʫʨʘʛ 

ʋʫʨʘʛ ʥʴ ʙʠʝʠʡʥ ʫʩʪʘʡ ʭʘʤʪ Soft Lean Mass-ʳʥ װʥʜʩʵʥ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛ ʙʦʣʦʭ 

ʙᴇʛᴇᴇʜ ʵʩʠʡʥ ʜʦʪʦʨʭ ʫʩʪʘʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ. ʊʠʡʤʵʵʩ ʫʫʨʛʠʡʥ ʪװʚʰʠʥ ʙʘʛʘ ʙʘʡʭ 

ʥʴ ʵʩʠʡʥ ʜʦʪʦʨʭ ʫʩ ʜʫʪʘʛʜʘʞ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ, ʫʣʤʘʘʨ ʵʩʠʡʥ ʪʵʞʵʵʣ ʤʫʫ ʙʘʡʛʘʘʛ 

ʠʣʪʛʵʥʵ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʫʫʨʛʠʡʥ ʜʫʪʘʛʜʘʣ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʙʘʛʘ, ʵʩʚʵʣ ʵʩʠʡʥ 

ʙװʪʮʠʡʥ ʫʫʨʘʛ ʭʘʥʛʘʣʪʛװʡ ʛʵʩʵʥ װʛ ʶʤ.  

ɼʵʵʨʭ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʫʫʨʛʠʡʥ ʭʵʤʞʵʵ 2.9-18.3 ʢʛ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 

10.1±2.1 ʢʛ ʙʘʡʣʘʘ. װתʥʠʡʛ ʜװʛʥʵʞ װʟʵʭʵʜ 88.4% (n=1457) ʭʵʚʠʡʥ, 11.6% (n=192) 

ʫʫʨʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ, ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 12.7% (n=137), ʵʤʵʛʪʵʡ 

ʪʘʤʠʨʯʜʳʥ 9.7% (n=55) ʫʫʨʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʛʘʘʛ ʘʥʭʘʘʨʘʭ ʥʴ ʟװʡʪʵʡ. 

 
ɿʫʨʘʛ 22. ɹʠʝʠʡʥ ʥʠʡʪ ʫʫʨʘʛ, ʭʫʚʠʘʨ 
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 ɿʦʨʠʣʪʦʪ ʞʠʥʜ Soft lean mass ʙʦʣʦʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥʛ ʭʘʨʛʘʣʟʘʥ װʟʜʵʛ. 

ʉʦʨʠʣʳʥ ʜװʥʛʵʵʩ ʭʘʨʚʘʣ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʞʠʥʛ ʜʫʥʜʞʘʘʨ 1.9 ʢʛ-ʘʘʨ 

ʥʵʤʵʭ, װװʥʜ: ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥʛ 0.1 ʢʛ-ʘʘʨ ʭʘʩʘʭ, ʭʘʨʠʥ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ 3.6 

ʢʛ ʥʵʤʵʭ ʭʵʨʵʛʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭװʡʩʠʡʥ ʭʫʚʴʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 

ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥʛ ʜʫʥʜʞʘʘʨ 1.0 ʢʛ-ʘʘʨ ʥʵʤʵʛʜװװʣʵʭ, ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ 4.0 ʢʛ-

ʘʘʨ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʩʘʥ ʙʦʣ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ 

ʞʠʥʛ 2.1 ʢʛ-ʘʘʨ ʙʫʫʨʫʫʣʞ, ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ 2.8 ʢʛ-ʘʘʨ ʥʵʤʵʛʜװװʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʚ. 

 Inbody ʦʥʦʦ 

ʊʘʤʠʨʯʜʳʥ Inbody ʦʥʦʦ ʥʴ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʙʘʡʜʣʳʛ ʭʷʣʙʘʨʭʘʥ ʦʡʣʛʦʭʦʜ 

ʪʫʩʘʣʜʘʛ ʠʥʜʝʢʩ ʙᴇʛᴇᴇʜ ʙʠʝʠʡʥ ʙװʪʵʮ ʩʘʡʞʨʘʭ ʪʫʩʘʤ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʵʤʞʵʵ ʥʴ 

ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʜ ʦʡʨʪʦʞ, ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ ʦʥʦʦ ʥʴ ʩʘʡʞʠʨʯ 

ʙʘʡʛʘʘʛ ʭʘʨʞ ʙʦʣʥʦ. ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʙʘʡʜʣʳʛ ʫʛ 

ʦʥʦʦʛʦʦʨ ʘʥʛʠʣʞ װʟʵʭʵʜ 13.0% (n=214) ʥʴ ʙʠʝʠʡʥ ʭᴇʛʞʣʠʡʛ ʩʘʡʞʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʠʣ ʩʘʡʥ ʪʘʤʠʨʯʠʜ 3.2% (n=52) ʙʘʡʛʘʘʛ 

ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 6. ʊʘʤʠʨʯʜʳʥ Inbody ʦʥʦʦ 

ʆʥʦʦʥʳ ʪᴇʨᴇʣ ʊʦʦ ʍʫʚʴ 

70 ʭװʨʪʵʣʭ 
(ɼʘʩʛʘʣ ʭᴇʜᴇʣʛᴇᴇʥ, ʭʦʦʣʥʳ ʜʵʛʣʵʤʠʡʛ ʭʷʥʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʫʣ ʵʩʚʵʣ ʪʘʨʛʘʥ ʪᴇʨᴇʣ) 

214 13.0 

70-89 
(ʍʵʚʠʡʥ, ʵʨװװʣ ʪᴇʨᴇʣ) 

1383 83.9 

90 ʙʘ ʪװװʥʵʵʩ ʜʵʵʰ 
(ʉʘʡʥ ʭᴇʛʞʩᴇʥ ʙʫʣʯʠʥʪʘʡ ʪᴇʨᴇʣ) 

52 3.2 

ʅʠʡʪ 1649 100.0 

 ʍʘʤʘʘʨʘʣ  

ɿʘʨʠʤ װʟװװʣʵʣʪʠʡʥ ʭʦʦʨʦʥʜ ʭʘʤʘʘʨʘʣ ʙʘʡʛʘʘ ʵʩʵʭʵʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ 

 .ʟʣʵʵװ

ʕʩʠʡʥ ʜʦʪʦʨ ʙʘ ʛʘʜʥʘʭ ʫʩʥʳ ʭʵʤʞʵʵ ʥʴ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʵʤʞʵʵʪʵʡ ʤʘʰ 

ʭװʯʪʵʡ, ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘʛ Spearman's rho ʢʦʨʨʝʣʷʮʠʡʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ 

ʙʘʪʘʣʣʘʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, Spearman's rho ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ ʵʩʠʡʥ 

ʜʦʪʦʨ ʫʩʥʳ ʭʫʚʴʜ 0.999, ʛʘʜʥʘʭ ʫʩʥʳ ʭʫʚʴʜ 0.996, p(sig)=0.000<0.05 ʙʘʡʩʘʥ ʪʫʣ 

ʜʵʵʨʭ ʭʘʤʘʘʨʘʣ ʥʴ ʩʪʘʪʠʩʪʠʢʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʥʘ. ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ 2 

ʭʫʚʴʩʘʛʯʠʡʥ ʭʘʤʘʘʨʣʳʛ ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣ ʩʘʡʥ ʠʣʵʨʭʠʡʣʞ ʙʘʡʛʘʘ ʙʫʶʫ 

ʙʠʝʠʡʥ ʥʠʡʪ ʫʩ ʥʴ 100% (R ʫʪʛʘ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 0.99) ɻ ʩʠʡʥ ʜʦʪʥʦ ʙʘ ʛʘʜʥʘʭ 

ʫʩʥʘʘʩ ʭʘʤʘʘʨʯ ʙʘʡʥʘ.  
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ɿʫʨʘʛ 23.  ɹʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʵʤʞʵʵ, ʵʩʠʡʥ ʜʦʪʦʨ ʙʘ ʛʘʜʥʘʭ ʫʩʥʳ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

ɹʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʵʤʞʵʵ ʥʴ ʫʫʨʘʛ (Spearman's rho ʢʦʨʨʝʣʷʮʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 0.995), ʵʨʜʵʩ (Spearman's rho 0.976), ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ 

(Spearman's rho 0.969), ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ (Spearman's rho 0.998), 

ʙʠʝʠʡʥ ʞʠʥ (Spearman's rho 0.850) ʟʵʨʵʛʪʵʡ ʰʫʫʜ, ʤʘʰ ʭװʯʪʵʡ ʭʘʤʘʘʨʘʣʪʘʡ, 

ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ (Spearman's rho 0.424), ʭʵʚʣʠʡʥ ʜʦʪʦʨ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ 

(Spearman's rho 0.362), ʙװʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ (Spearman's rho 

0.450), Inbody ʦʥʦʦ (Spearman's rho 0.395) ʟʵʨʵʛʪʵʡ ʰʫʫʜ, ʜʫʥʜ ʟʵʨʛʠʡʥ 

ʭʘʤʘʘʨʘʣʪʘʡ, ʭʘʨʠʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ (Spearman's rho -0.336), ʭʘʚʘʥ 

(Spearman's rho -0.378)-ʪʘʡ ʫʨʚʫʫ, ʜʫʥʜ ʟʵʨʛʠʡʥ ʭʘʤʘʘʨʘʣʪʘʡ ʥʴ 

p(sig)=0.000<0.05 ʙʘʡʛʘʘʛʘʘʨ ʙʘʪʣʘʛʜʣʘʘ.  

 
ɿʫʨʘʛ 24. ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ, ʫʫʨʘʛ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

R² = 0.998

R² = 0.994

0

10

20

30

40

50

0 10 20 30 40 50 60 70

ʕ
ʩ
ʠ
ʡ
ʥ
 
ʫ
ʩ
 

(ʢ
ʛ)

ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ (ʢʛ)

ʕʩʠʡʥ ʜʦʪʦʨ ʫʩ (ʢʛ)ʕʩʠʡʥ ʛʘʜʘʨ ʫʩ (ʢʛ)



34  

ɼװʨʩʣʵʣʵʵʩ ʭʘʨʘʭʘʜ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩ ʥʴ ʫʫʨʛʠʡʥ ʭʵʤʞʵʵʥʵʵʩ 100% ʭʘʤʘʘʨʯ (R ʫʪʛʘ 
ʥʴ 0.989) ʙʘʡʛʘʘʛ ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣ ʤʘʰ ʩʘʡʥ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ ʫʫʨʘʛ ʜʫʪʘʛʜʘʭ ʥʴ ʫʩʥʳ ʭʵʤʞʵʵ ʙʘʛʘ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʥʵ. 

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʥʴ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩ (Spearman's rho 0.998), ʫʫʨʘʛ 

(Spearman's rho 0.997), ʵʨʜʵʩ (Spearman's rho 0.977), ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ 

(Spearman's rho 0.969), ʙʠʝʠʡʥ ʞʠʥ (Spearman's rho 0.849) ʟʵʨʵʛʪʵʡ ʰʫʫʜ, ʤʘʰ 

ʭװʯʪʵʡ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣ ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ (Spearman's rho 0.427), ʭʵʚʣʠʡʥ 

ʜʦʪʦʨ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ (Spearman's rho 0.360), ʙװʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ 

(Spearman's rho 0.456), Inbody ʦʥʦʦ (Spearman's rho 0.406)-ʪʦʡ h ʫʫʜ, ʜʫʥʜ 

ʟʵʨʛʠʡʥ ʭʘʤʘʘʨʘʣʪʘʡ, ʭʘʨʠʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ (Spearman's rho -0.339), ʭʘʚʘʥ 

(Spearman's rho -0.416)-ʪʘʡ ʫʨʚʫʫ, ʜʫʥʜ ʟʵʨʛʠʡʥ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘ ʥʴ 

ʩʪʘʪʠʩʪʠʢ ʰʠʥʞʠʣʛʵʵʛʵʵʨ (p(sig)=0.000<0.05) ʙʘʪʣʘʛʜʩʘʥ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ: ʘʨʘʛ 

ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʙʠʝʠʡʥ ʞʠʥ ʛʵʩʵʥ 2 ʭʫʚʴʩʘʛʯʠʡʥ ʭʘʤʘʘʨʣʳʛ ʨʝʛʨʝʩʩʠʡʥ 

ʪʵʛʰʠʪʛʵʣ ʤʘʰ ʩʘʡʥ ʠʣʵʨʭʠʡʣʞ ʙʘʡʛʘʘ ʙʫʶʫ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʥ 70% 

(R ʫʪʛʘ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 0.72) ʙʠʝʠʡʥ ʞʠʥʛʵʵʩ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘ ʙʦʣ ʙʠʝʠʡʥ ʥʠʡʪ 

ʫʩ ʙʦʣʦʥ ʫʫʨʛʘʘʩ 100% (R ʫʪʛʘ ʥʴ 0.99) ʭʘʤʘʘʨʯ ʙʘʡʥʘ.  

 
ɿʫʨʘʛ 25. ɹʠʝʠʡʥ ʞʠʥ, ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʥ ʭʘʤʘʘʨʘʣ 
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ɿʫʨʘʛ 26. ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʙʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʘʤʘʘʨʘʣ 

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʙʦʣʦʥ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʦʦʨʦʥʜ ʭʘʤʘʘʨʘʣ ʙʘʡʛʘʘ 

ʵʩʵʭ ʥʴ ʉʧʠʨʤʝʥʳ ʢʦʨʨʝʣʷʮʠʡʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʙʘʪʣʘʛʜʩʘʥ ʙʘ ʜʵʵʨʭ Scatter 

ʜʠʘʛʨʘʤʤʘʘʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ 27. ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʫʫʨʘʛ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʫʫʨʛʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ ʤʘʰ ʭװʯʪʵʡ, ʰʫʛʘʤʘʥ 

ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘ ʙʫʶʫ ʫʫʨʛʠʡʥ ʭʵʤʞʵʵ ʠʭʩʵʭʵʜ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ 

ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  
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ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ (ʚʠʩʮʝʨʘʣ)-ʜ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ װʟʵʭʵʜ 

ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ (Spearman's rho 0.752), ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ (Spearman's rho 

0.522), ʙʠʝʠʡʥ ʞʠʥ (Spearman's rho 0.691), ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ (Spearman's 

rho 0.752) ʟʵʨʵʛʪʵʡ ʭװʯʪʵʡ, ʰʫʫʜ, ʙװʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ /WHR/ 

(Spearman's rho 0.866)-ʪʘʡ ʤʘʰ ʭװʯʪʵʡ, ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʥʴ ʩʪʘʪʠʩʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ (p(sig)=0.000<0.05) ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 28. ɼʦʪʦʨ ʵʨʭʪʥʠʡ ЊЊʭʥʠʡ ʪʘʣʙʘʡ, ʙϾʩʵʣʭʠʡ ʪʘʰʘʘʥʳ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ 

ʋʛ ʜװʨʩʣʵʣʵʵʩ ʭʘʨʚʘʣ ʜʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ ʥʵʤʵʛʜʵʭʵʜ ʙװʩʵʣʭʠʡ 

ʪʘʰʘʘʥʳ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ ʠʭʵʩʥʵ (R ʫʪʛʘ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 0.75 ʙʘʡʛʘʘ ʪʫʣ 80% 

ʭʘʤʘʘʨʯ ʙʘʡʥʘ) ʛʵʞ ʜװʛʥʵʣʵʵ.  

ʄʦʥʛʦʣ ʫʣʩʳʥ 21 ʘʡʤʘʛ, ʥʠʡʩʣʵʣʠʡʥ 9 ʜװװʨʛʠʡʥ ᴇʩʚᴇʨʠʡʥ 1649 ʪʘʤʠʨʯʜʘʘʩ 

Inbody 720 ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʭᴇʛʞʠʣ, ʙʦʜʠʩʳʥ 

ʩʦʣʠʣʮʦʦ ʙʦʣʦʥ ʙʠʝ ʙʷʣʜʨʳʥ ʘʥʪʨʦʧʦʤʝʪʨʠʡʥ ʭʵʤʞʠʣʪװװʜʠʡʛ ʍװʩʥʵʛʪ 7-ʦʦʨ 

ʭʘʨʫʫʣʣʘʘ.  
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ʍϾʩʥʵʛʪ 7. ʊʘʤʠʨʯʜʳʥ Inbody 720 ʪЊʭЊЊʨЊʤʞЊЊʨ ʪʦʜʦʨʭʦʡʣʩʦʥ ϾʟϾϾʣʵʣʪϾϾʜ 

 ʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜ 

ʜʫʥ Ñ ʩ.ʭ. ʍɹʋ - ʍʀʋ 

1 Age ʅʘʩ 15.6Ñ1.5 7-19 

2 Height, cm ᴆʥʜᴇʨ, ʩʤ 167.8Ñ10.1 116-195 

3 Intracellular water, L ʕʩʠʡʥ ʜʦʪʦʨʭ ʫʩ, ʣ 23.3Ñ4.9 6.8-42.3 

4 Extracellular water, L ʕʩʠʡʥ ʛʘʜʥʘʭ ʫʩ, ʣ 14.1Ñ2.8 4.9-25.4 

5 Total body water, L ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ, ʣ 37.4Ñ7.7 11.7-67.4 

6 Edema ʍʘʚʘʥ 0.377Ñ0.01 0.357-0.419 

7 Visceral fat area, ʩm2 ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ, ʩʤ2 50.7Ñ27.7 5.0-287.6 

8 Protein, kg ʋʫʨʘʛ, ʢʛ 10.1Ñ2.1 2.9-18.3 

9 Soft lean mass, kg ᴆᴇʭʛװʡ ʤʘʩʩ - ʗʩʥʳ ʵʨʜʵʩ = Soft lean mass 48.1Ñ9.9 14.8-86.7 

10 Mineral, kg ʕʨʜʵʩ, ʢʛ 3.5Ñ0.7 1.09-6.2 

11 Osseous, kg ʗʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ, ʢʛ 2.8Ñ0.6 0.87-5.07 

12 Osseous percentage, % ʗʩʥʳ ʵʨʜʩʠʡʥ ʭʫʚʴ, % 82.3Ñ1.2 73.4-86.7 

13 Fat free mass, kg ᴆᴇʭʛװʡ ʤʘʩʩ, ʢʛ 50.9Ñ10.5 15.7-91.8 

14 Weight, kg ɹʠʝʠʡʥ ʞʠʥ, ʢʛ 61.4Ñ12.5 20.9-136.5 

15 Skeletal muscle mass, kg ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʢʛ 28.4Ñ6.4 6.9-53.1 

16 Body fat mass, kg ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ, ʢʛ  10.4Ñ6.5 1.5-53.6 

17 Body mass index, kg/m2 ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ, ʢʛ/ʤ2 21.6Ñ3.5 3.0-41.2 

18 Percent body fat, % ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ, % 16.8Ñ8.1 3.0-49.3 

19 Waist hip ratio ɹװʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ 0.8Ñ0.05 0.7-1.03 

20 Right arm lean, kg ɹʘʨʫʫʥ ʛʘʨ /lean/, ʢʛ 2.7Ñ0.8 0.69-5.71 

21 Right arm lean ideal lean, % ɹʘʨʫʫʥ ʛʘʨ /lean/, % 105.6Ñ12.8 63.8-200.0 

22 Right arm fat mass, kg ɹʘʨʫʫʥ ʛʘʨʳʥ ᴇᴇʭʥʠʡ ʞʠʥ, ʢʛ 0.6Ñ0.6 0.1-5.8 

23 Right arm fat mass percentage, % ɹʘʨʫʫʥ ʛʘʨʳʥ ᴇᴇʭʥʠʡ ʞʠʥ, % 82.3Ñ75.3 2.0-917.0 

24 Left arm lean, kg ɿװװʥ ʛʘʨ /lean/, ʢʛ 2.7Ñ0.8 0.68-5.75 

25 Left arm lean ideal lean, % ɿװװʥ ʛʘʨ /lean/, % 103.2Ñ12.8 61.5-177.3 

26 Left arm fat mass, kg ɿװװʥ ʛʘʨʳʥ ᴇᴇʭʥʠʡ ʞʠʥ, ʢʛ 0.6Ñ0.6 0.1-5.8 

27 Left arm fat mass percentage, % ɿװװʥ ʛʘʨʳʥ ᴇᴇʭʥʠʡ ʞʠʥ, % 86Ñ75.6 2.0-933.0 

28 Trunk lean, kg ʀʭ ʙʠʝ /lean/, ʢʛ 22.2Ñ4.7 3.2-40.1 

29 Trunk lean ideal lean, % ʀʭ ʙʠʝ /lean/, % 104.0Ñ7.3 11.7-142 

30 Trunk fat mass, kg ʀʭ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, ʢʛ 4.8Ñ3.7 0.1-26.3 

31 Trunk fat mass percentage, % ʀʭ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, % 107.4Ñ77.1 2.0-641.0 

32 Right leg lean, kg ɹʘʨʫʫʥ ʭᴇʣ /lean/, ʢʛ 7.9Ñ1.8 1.85-14.04 

33 Right leg lean ideal lean, % ɹʘʨʫʫʥ ʭᴇʣ /lean/, % 106.1Ñ8.1 11.7-151.0 

34 Right leg fat mass, kg ɹʘʨʫʫʥ ʭᴇʣʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, ʢʛ 1.7Ñ0.8 0.1-7.9 

35 Right leg fat mass percentage, % ɹʘʨʫʫʥ ʭᴇʣʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, % 91.5Ñ40.9 6.0-355.0 

36 Left leg lean, kg ɿװװʥ ʭᴇʣ /lean/, ʢʛ 7.9Ñ1.8 1.83-13.86 

37 Left leg lean ideal lean, % ɿװװʥ ʭᴇʣ /lean/, % 105.7Ñ8.0 11.7-152.6 

38 Left leg fat mass, kg ɿװװʥ ʭᴇʣʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, ʢʛ 1.7Ñ0.8 0.1-7.8 

39 Left leg fat mass percentage, % ɿװװʥ ʭᴇʣʠʡʥ ᴇᴇʭʥʠʡ ʞʠʥ, % 90.9Ñ40.5 6.0-345.0 

40 Target weight, kg ʊʦʭʠʨʦʤʞʪʦʡ ʞʠʥ, ʢʛ 63.0Ñ10.4 20.8-106.3 

41 Weight control, kg ɾʠʥʛʠʡʥ ʭʷʥʘʣʪ, ʢʛ 1.9Ñ7.3 -38.5-19.7 

42 Fat control, kg ᴆᴇʭʥʠʡ ʭʷʥʘʣʪ, ʢʛ -0.1Ñ5.9 -38.5-9.8 

43 Muscle control, kg ɹʫʣʯʠʥʛʠʡʥ ʭʷʥʘʣʪ, ʢʛ 3.6Ñ2.6 0.1-13.7 

44 Inbody score Inbody ʦʥʦʦ 77.4Ñ6.5 51-104 

ɾʠʯ:ʜʫʥÑʩ.ʭ.-ʜʫʥʜʘʞ װʟװװʣʵʣʪ ʙʘ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪ, ʍɹʋïʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘ, ʍʀʋïʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ. 
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3.2. Monark Ergomedic ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʜʵʵʜ ʙʦʣʦʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ 

ʭʫʨʜ, ʪʵʩʚʵʨ, ʭװʯʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ Wingate-ʠʡʥ ʩʦʨʠʣ ʪʝʩʪʠʡʥ ʛʘʨʩʘʥ װʨ ʜװʥʛ 

ʜװʛʥʵʚʵʣ: ʅʠʡʪ 1649 ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʘʩ 93.9% (n=1549) ʪʘʤʠʨʯʠʥ ʫʛ ʩʦʨʠʣʜ 

ʭʘʤʨʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʪʘʤʠʨʯʜʘʘʩ 93.7% (n=1452) ʥʴ ʜʵʵʜ ʙʘ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʩʦʨʠʣʳʛ ʙװʨʵʥ ᴇʛʩᴇʥ.  

ɹʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʩʦʨʠʣ ᴇʛʩᴇʥ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ 12-19 ʥʘʩʥʳ 

ʭʦʦʨʦʥʜ ʙʫʶʫ ʥʘʩʥʳ ʘʥʛʠʣʣʘʘʨ ʘʚʯ װʟʚʵʣ 10-14 ʥʘʩʥʳʭʘʥ 14.9% (n=231), 15-19 

ʥʘʩʥʳʭʘʥ 85.1% (n=1318) ʵʟʵʣʞ ʙʘʡʩʘʥ ʙʘ ʜʫʥʜʘʞ ʥʘʩ 15.8Ñ1.2, װװʥʠʡʛ ʭװʡʩʵʵʨ 

ʘʚʯ װʟʵʭʵʜ ʵʨʵʛʪʵʡ (n=1025) ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.9Ñ1.2 ʙʘʡʩʘʥ ʙʦʣ ʵʤʵʛʪʵʡ 

(n=524) ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.7Ñ1.3 ʙʘʡʚ. 

ɾʠʥʛʠʡʥ ʭʫʚʴʜ 34.0-132.0 ʢʛ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʘʞ ʞʠʥ 62.3Ñ11.6 ʢʛ, ʭװʡʩʵʵʨ 

ʘʚʯ װʟʚʵʣ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʞʠʥ ʜʫʥʜʞʘʘʨ 64.4Ñ12.1 ʢʛ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʠʜ 

ʜʫʥʜʞʘʘʨ 58.2Ñ9.2 ʢʛ ʞʠʥʪʵʡ ʙʘʡʥʘ. 

 

 

 

ɿʫʨʘʛ 29. Monark ʪЊʭЊЊʨЊʤʞЊЊʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʞʠʥ, ʢʛ 

  

ʋʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ (n=1549) ʪʘʤʠʨʯʜʳʥ 28.7% 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʠʜ ʙʘʡʩʘʥ ʙʦʣ 71.3% ʥʴ ʦʨʦʥ ʥʫʪʛʠʡʥ ʪʘʤʠʨʯʠʜ 

ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʘʡʤʛʫʫʜʘʘʩ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ 4.2%, 

ʭʘʨʠʥ ʊᴇʚ ʘʡʤʛʠʡʥ ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʫʶʫ 2.2%-ʠʡʛ ʵʟʣʵʞ ʙʘʡʣʘʘ. 

ɸʡʤʘʛ ʪʫʩ ʙװʨʠʡʥ ʵʟʣʵʭ ʪʦʦ, ʭʫʚʠʡʛ ʜʘʨʘʘʭ ʜװʨʩʣʵʣ (ɿʫʨʘʛ 30) ʙʦʣʦʥ 

ʍװʩʥʵʛʪ 8-ʘʘʨ ʪʫʩ ʪʫʩ ʭʘʨʫʫʣʣʘʘ.
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ɿʫʨʘʛ 30. Monark ʪЊʭЊЊʨЊʤʞЊЊʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʵʟʣʵʭ ʭʫʚʴ, ʘʡʤʛʘʘʨ 
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ʍϾʩʥʵʛʪ 8. Monark ʪЊʭЊЊʨЊʤʞЊЊʨ ʩʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʩʧʦʨʪʳʥ ʪЊʨЊʣ, ʘʡʤʘʛ ʜϾϾʨʛʵʵʨ, ʪʦʦʛʦʦʨ 
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1 ɸʨʭʘʥʛʘʡ 11 3 10 2 10 13 9 58

2 ɹʘʷʥ-ᴆʣʛʠʡ 9 9 12 12 5 3 50

3 ɹʘʷʥʭʦʥʛʦʨ 8 21 12 10 51

4 ɹʫʣʛʘʥ 21 11 3 9 9 53

5 ɻʦʚʴ-ɸʣʪʘʡ 10 9 10 5 11 12 57

6 ɻʦʚʴʩװʤʙʵʨ 6 17 4 8 13 5 53

7 ɼʘʨʭʘʥ-ʋʫʣ 4 3 9 8 12 18 5 3 65

8 ɼʦʨʥʦʛʦʚʴ 22 15 2 10 3 52

9 ɼʦʨʥʦʜ 13 8 14 14 49

10 ɼʫʥʜʛʦʚʴ 21 13 3 7 5 49

11 ɿʘʚʭʘʥ 3 2 15 9 6 2 13 50

12 ʆʨʭʦʥ 4 6 6 2 4 9 7 2 2 7 49

13 ᴆʚᴇʨʭʘʥʛʘʡ 9 3 12 5 10 10 49

14 ᴆʤʥᴇʛʦʚʴ 4 7 1 6 5 6 5 24 58

15 ʉװʭʙʘʘʪʘʨ 4 10 4 5 1 8 2 3 5 2 2 46

16 ʉʵʣʵʥʛʵ 4 6 19 8 2 9 12 1 61

17 ʊᴇʚ 10 1 11 2 2 8 34

18 ʋɹ-ɹʘʛʘʥʫʫʨ 14 1 21 9 5 50

19 ʋɹ-ɹʘʛʘʭʘʥʛʘʡ 2 35 1 4 1 5 48

20 ʋɹ-ɹʘʷʥʛʦʣ 11 12 8 11 7 49

21 ʋɹ-ɹʘʷʥʟװʨʭ 24 22 46

22 ʋɹ-ʅʘʣʘʡʭ 8 24 9 4 10 55

23 ʋɹ-ʉװʭʙʘʘʪʘʨ 9 10 6 2 26 53

24 ʋɹ-ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ 4 6 7 4 4 10 4 6 45

25 ʋɹ-ʍʘʥ-ʋʫʣ 7 21 5 20 53

26 ʋɹ-ʏʠʥʛʵʣʪʵʡ 3 12 9 6 1 8 6 45

27 ʋʚʩ 21 2 3 15 3 7 1 9 61

28 ʍʦʚʜ 5 16 10 16 5 11 63

29 ʍᴇʚʩʛᴇʣ 2 3 13 7 1 16 7 5 54

30 ʍʵʥʪʠʡ 29 7 2 5 43

18 14 68 2 2 378 21 1 8 213 12 8 244 36 70 3 1 34 17 5 50 91 32 9 212 1549

Ѕ

˹͙͚ͭ

ɸʡʤʘʛ, ʜװװʨʵʛ

ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ
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ʊʘʤʠʨʯʜʳʥ ʩʦʨʠʣʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʛ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʣʘʘ. 

ʍϾʩʥʵʛʪ 9. ɼʵʵʜ, ʜʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʫʫʜʳʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʛ Ͼʥʵʣʵʭ ʩʦʨʠʣʳʥ ʜʫʥʜʘʞ 

 

ʉʦʨʠʣʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʩ ʭʘʨʚʘʣ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (Peak Power, PP) ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʵʨʵʛʪʵʡʯװװʜʠʡʥ ʭʫʚʴʜ ~20%, ʵʤʵʛʪʵʡʯװװʜʠʡʥ ʭʫʚʴʜ ~40%-ʜ ʭװʨʩʵʥ, 

ʭʘʨʠʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ װʟװװʣʵʣʪװװʜ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʩ 

ʜʦʦʛʫʫʨ ʙʘʡʚ. ʕʥʵ ʥʴ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʪʵʡ ʭʘʨʴʮʘʥʛʫʡ ʦʡʨʦʣʮʦʦ ʙʦʣʦʚʯ ʜʵʵʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʭᴇʛʞװװʣʵʣʪ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

ʆʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʥ 50-60%-ʠʡʛ ʭʘʥʛʘʭ ʙʫʶʫ ʜʵʵʜ, ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ ʥʴ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 689-721W, ʵʤʵʛʪʵʡʜ 

449-480W (1 ʢʛ ʞʠʥʜ ʪʦʦʮʚʦʣ ʵʨʵʛʪʵʡʜ 9.22-9.8W/kg, ʵʤʵʛʪʵʡʜ 7.65-8.14W/kg) 

ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ 10. ʆʨʛʠʣ ʭϾʯʥʠʡ /PP/ ʥʦʨʤʘʪʠʚ 
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ʆʨʛʠʣ ʭװʯ (W)33.49 33.49 62.01 1350.15 1350.15 692.62 316.21 369.39 204.91 132.18 120.97 71.44

ʆʨʛʠʣ ʭװʯ (W/kg)0.89 2.24 0.89 17.61 17.61 13.07 5.00 5.69 3.56 1.61 1.31 1.18

ʍװʯʥʠʡ ʫʥʘʣʪ (W)40.28 92.47 40.28 1663.03 1663.03 923.76 300.66 332.26 234.54 136.45 142.79 92.03

ʍװʯʥʠʡ ʫʥʘʣʪ (W/kg)0.58 1.62 0.58 24.46 24.46 17.43 4.85 5.19 4.14 2.03 2.06 1.77

ʍװʯʥʠʡ ʫʥʘʣʪ (%)43.73 43.73 44.34 322.69 290.07 322.69 101.38 92.45 120.07 38.73 32.73 43.39

ʆʨʛʠʣ ʭװʯ (W)108.57 213.77 108.57 1554.58 1554.58 848.02 555.59 619.50 430.84 172.41 166.90 99.26

ʆʨʛʠʣ ʭװʯ (W/kg)1.15 1.15 2.09 24.93 24.93 16.63 8.82 9.55 7.41 1.85 1.68 1.25

ʍװʯʥʠʡ ʫʥʘʣʪ (W)89.31 89.31 100.64 1415.77 1415.77 936.59 324.02 361.88 250.13 129.37 131.82 85.13

ʍװʯʥʠʡ ʫʥʘʣʪ (W/kg)1.04 1.04 1.89 19.62 19.62 18.36 5.19 5.60 4.38 1.70 1.67 1.45

ʍװʯʥʠʡ ʫʥʘʣʪ (%)29.12 29.12 30.68 172.45 113.14 172.45 58.13 58.05 58.27 12.03 10.43 14.66

ɼʫʥʜʘʞ ʉʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪ
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ʍʘʤʛʠʡʥ ʙʘʛʘ ʍʘʤʛʠʡʥ ʠʭ
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ʍϾʩʥʵʛʪ 11. ʍʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭϾʯʥʠʡ /RPP/ ʥʦʨʤʘʪʠʚ 

 
 (ʕʭ ʩʫʨʚʘʣʞ: scienceforsport.com). 

ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (Fatigue Index, FI) ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ8 ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʫʶʫ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʫʚʴʜ 92ï

120%, ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʫʚʴʜ 58% ʙʘʡʩʘʥ ʥʴ ʘʵʨʦʙ ʭװʯ ʯʘʜʣʳʥ 

ʤʝʭʘʥʠʟʤ ʩʫʣ, ʭʫʨʜʘʥ ʷʜʘʨʜʘʛ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ ʜʘʚʘʤʛʘʡ (ʛʣʠʢʦʣʠʪʠʢ ʵʩ, 

ʩװװʥʠʡ ʭװʯʣʠʡʥ ʵʥʝʨʛʠ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ ʯʘʜʚʘʨ ʩʫʣ) ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʆʣʦʥ 

ʫʣʩʳʥ ʜʫʥʜʘʞ FI ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ 40ï50% ʦʨʯʠʤ ʙʘʡʜʘʛ9. ʕʥʵ ʟᴇʨװװ ʥʴ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʠʡʥ ʦʥʮʣʦʛ, ʵʨʯʠʤʪʵʡ ʘʯʘʘʣʣʳʥ 

ʜʘʨʘʘʭ ʩʵʨʛʵʣʪʠʡʥ ʤʝʥʝʞʤʝʥʪ ʩʫʣ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʙʩʦʣʶʪ ʙʦʣʦʥ ʭʘʨʴʮʘʥʛʫʡ ʭװʯ ʜʵʵʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʵʵʩ ʠʣװװ ʠʭ ʙʘʡʛʘʘ ʥʴ ʙʠʦʤʝʭʘʥʠʢʠʡʥ ʭʫʚʴʜ ʭʵʚʠʡʥ 

ʟװʡ ʪʦʛʪʦʣ ʶʤ. ʍʘʨʠʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʫʥʘʣʪʳʥ ʭʫʚʴ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ 

ʛʣʠʢʦʣʠʪʠʢ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʭʘʨʴʮʘʥʛʫʡ ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʥʘʩʥʳ ʘʥʛʠʣʘʣ ʘʭʠʭ ʪʫʩʘʤ ʘʥʘʵʨʦʙ ʯʘʜʘʣ ʙʦʣʦʥ 

ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ ʰʫʛʘʤʘʥ ʙʘʡʜʣʘʘʨ ᴇʩᴇʞ ʙʘʡʥʘ. ʕʥʵʭװװ ᴇʩᴇʣʪ ʥʴ 14-

16 ʥʘʩʘʥʜ ʭʘʤʛʠʡʥ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʙʵʣʛʠʡʥ ʙʦʡʞʠʣʪʳʥ 

 ʝʠʡʥ ʛʦʨʤʦʥʳ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛʠʡʥ ʛʠʧʝʨʪʨʦʬʠʪʦʡ ʰʫʫʜװ

ʭʦʣʙʦʦʪʦʡ. 10-14 ʥʘʩʘʥʜ ʙʫʣʯʠʥʛʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪ ʙʦʣʦʥ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ 

ʜʘʤʞʫʫʣʘʣʪ ʩʘʡʞʠʨʩʥʘʘʨ ʭװʯʥʠʡ װʟװװʣʵʣʪװװʜ ʪʦʛʪʚʦʨʪʦʡ ᴇʩᴇʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ 

ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʠʥʜʝʢʩ (FI) ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨ ʩʫʣ 

ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 15-19 ʥʘʩʥʳʭʘʥ ʠʭʵʥʭ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʫʡ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ 

ʤʘʩʩ ʙʦʣʦʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʭʘʤʘʘʨʘʣ ʩʘʡʥ ʙʫʶʫ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ 

ʭװʯ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 619.50Ñ166.90W (95% CI 213.77-1554.58) 

ʙʘʡʛʘʘ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ ʪװʚʰʠʥʜ ʜᴇʭᴇʞ ʙʘʡʛʘʘ װʟװװʣʵʣʪ ʶʤ. 

ɼɻ ʵʜ ʙʦʣʦʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ, ʭװʯʥʠʡ ʫʥʘʣʪ ʭװʡʩʵʵʩ 

ʭʘʤʘʘʨʘʣʪʘʡ ʵʩʵʭʠʡʛ One-way ɸNOVA h ʠʥʞʠʣʛʵʵʛ ʘʰʠʛʣʘʚ. תʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ 

 
8 LƴōŀǊΣ hΦΣ .ŀǊπhǊΣ hΦΣ ϧ {ƪƛƴƴŜǊΣ WΦ όмффсύΦ ¢ƘŜ ²ƛƴƎŀǘŜ !ƴŀŜǊƻōƛŎ ¢ŜǎǘΦ IǳƳŀƴ YƛƴŜǝŎǎΦ /ƻƻǇŜǊΣ {Φ aΦΣ Ŝǘ ŀƭΦ 
όнлмсύΦ bƻǊƳŀǝǾŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ²ƛƴƎŀǘŜ ŀƴŀŜǊƻōƛŎ ǘŜǎǘ ƛƴ ȅƻǳǘƘ ŀǘƘƭŜǘŜǎΥ ! ƳŜǘŀπŀƴŀƭȅǎƛǎΦ WƻǳǊƴŀƭ ƻŦ {ǇƻǊǘǎ 
{ŎƛŜƴŎŜǎΣ опόмуύΣ мтлфςмтмуΦ 
9 .ŜƴŜƪŜΣ wΦΣ IǸǘƭŜǊΣ aΦΣ ϧ [ŜƛǘƘŅǳǎŜǊΣ wΦ aΦ όнллпύΦ !ƴŀŜǊƻōƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ƳŜǘŀōƻƭƛǎƳ ƛƴ ōƻȅǎ ŀƴŘ ƳŀƭŜ 
ŀŘƻƭŜǎŎŜƴǘǎΦ 9ǳǊƻǇŜŀƴ WƻǳǊƴŀƭ ƻŦ !ǇǇƭƛŜŘ tƘȅǎƛƻƭƻƎȅΣ фмόрςсύΣ пфоςпфуΦ 
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ʜʵʵʜ ʙʦʣʦʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (W), ʤᴇʥ ʭװʯʥʠʡ ʫʥʘʣʪ (W), 

ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%) ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʵʜ ʭװʡʩʠʡʥ ʭʦʦʨʦʥʜ ʩʪʘʪʠʩʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʷʣʛʘʘ ʛʘʨʩʘʥ (p<0.001). װתʥʠʡʛ ʜװʨʩʣʵʣʵʵʨ ʭʘʨʫʫʣʙʘʣ:  

 

ɿʫʨʘʛ 31. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʜʫʥʜʘʞ, ʭϾʡʩʠʡʥ ʭʘʤʘʘʨʘʣ 

 

 

ɿʫʨʘʛ 32. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʜʫʥʜʘʞ, ʭϾʡʩʠʡʥ ʭʘʤʘʘʨʘʣ 

ɼʵʵʜ, ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ ʥʴ ʪʵʩʨʵʣʪ ʙʫʶʫ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ ʭʫʨʜ ʘʚʘʭ ʯʘʜʚʘʨʳʛ ʠʣʵʨʭʠʡʣʵʭ (W, ʚʘʪʪ) ʙᴇʛᴇᴇʜ ʭװʡʩʠʡʥ ʭʫʚʴʜ 

ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʠʣװװ ʙʘʡʥʘ.  

ɼʘʨʘʘʭ ʜװʨʩʣʵʣʵʵʩ ʭʘʨʚʘʣ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ 

ʭʫʚʴ (%) ɻ ʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ ʠʣװװ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʭװʡʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʫʣʯʠʥ 

ʜʘʭʴ ʭʫʨʜʘʥ ʷʜʘʨʜʘʛ ʵʩʠʡʥ ʪʦʦ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʠʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʜʘʚʘʤʛʘʡ 

ʙʘʡʜʛʠʡʛ ʭʘʨʫʫʣʣʘʘ. ʕʥʵ ʥʴ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʫʜʘʘʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ ʙʫʶʫ 

ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨ ʪʘʘʨʫʫ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ (ɿʫʨʘʛ 33, 34). 
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ɿʫʨʘʛ 33. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʠʡʥ ʜʫʥʜʘʞ, ʭϾʡʩʠʡʥ ʭʘʤʘʘʨʘʣ 

 

ɿʫʨʘʛ 34. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʠʡʥ ʜʫʥʜʘʞ, ʭϾʡʩʠʡʥ ʭʘʤʘʘʨʘʣ 

ʄᴇʥ ʜʵʵʨ ʜʫʨʴʜʩʘʥ ʭװʩʥʵʛʪ 9-ᴇᴇʩ ʭʘʨʘʭʘʜ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ 

ʦʨʛʠʣ ʭװʯ ʙʫʶʫ ʪʵʩʨʵʣʪ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʩ ʜʦʦʛʫʫʨ ʙʘʡʛʘʘʛʘʘʩ 

ʛʘʜʥʘ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ ʙʫʶʫ ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨ ʥʴ ʵʨʵʛʪʵʡ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʘʜ 

ʘʜʠʣ ʪʘʘʨʫʫ ʙʘʡʥʘ. ʍʘʨʠʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ ʙʫʶʫ ʪʵʩʨʵʣʪ 

ʥʴ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʥ 20%, ʭʘʨʠʥ ʵʤʵʛʪʵʡ 

ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 40% ʦʨʯʤʳʛ ʭʘʥʛʘʩʘʥ ʭʵʜʠʡ ʯ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ ʙʫʶʫ 

ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨʘʘʨ ʵʨʵʛʪʵʡ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʠʜ ʭװʡʩʠʡʥ ʷʣʛʘʘʛװʡ 58% ʙʘʡʛʘʘ 

ʪʫʣ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʟᴇʚ ʪᴇʣᴇʚʣᴇʞ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ.  

 ɼɻ ʵʜ ʙʦʣʦʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ ʥʴ ʞʠʥʛʵʵʩ 

ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʦʭʳʛ Pearsonôs r correlation coefficients hʠʥʞʠʣʛʵʵ ʭʠʡʭʵʜ ʜʵʵʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (r=0.650), ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ 
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ʭװʯ (r=0.749) ʥʴ ʙʠʝʠʡʥ ʞʠʥʪʵʡ ʭװʯʪʵʡ, ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʥʴ ʩʪʘʪʠʩʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ, ʵʝʨʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʚ (p<0.001).  

 
ɿʫʨʘʛ 35. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯ, ʞʠʥʛʠʡʥ ʭʘʤʘʘʨʘʣ 

 
ɿʫʨʘʛ 36. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯ, ʞʠʥʛʠʡʥ ʭʘʤʘʘʨʘʣ 

ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ 2 ʭʫʚʴʩʘʛʯʠʡʥ ʭʘʤʘʘʨʣʳʛ ʨʝʛʨʝʩʩʠʡʥ ʪʵʛʰʠʪʛʵʣʵʵʨ 

ʠʣʵʨʭʠʡʣʞ װʟʵʭʵʜ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ 40% (RĮ=0.42), 

ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ 60% (RĮ=0.56) ʙʠʝʠʡʥ ʞʠʥʛʵʵʩ 

ʭʘʤʘʘʨʯ ʙʘʡʥʘ. ʄᴇʥ ʰʫʛʘʤʘʥ ʨʝʛʨʝʩʩʠʡʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ 42% (RĮ = 0.422), ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ 

ʭװʯʥʠʡ 56% (RĮ = 0.561) ʥʴ ʙʠʝʠʡʥ ʞʠʥʛʵʵʨ ʪʘʡʣʙʘʨʣʘʛʜʘʞ ʙʘʡʚ (ɿʫʨʘʛ 35, 36). 
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ɹתʃʕɻ IV. ᴆʉɺᴆʈʀʁʅ ʊɸʄʀʈʏɼʓʅ ʉʆʈʀʃʓʅ תɿתתʃʕʃʊʀʁʅ 
ʍɸʈʔʎʋʋʃɸʃʊ (ɻʘʟʘʨ ʟװʡʥ ʙʘʡʨʰʠʣ, ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ) 

 
ʕʥʵʭװװ ʙװʣʵʛʪ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʥʠʡʪ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʛ 1) ʘʡʤʘʛ, 

ʜװװʨʛʠʡʥ ʭʘʨʴʷʘʣʘʣ ʙʫʶʫ ʛʘʟʘʨ ʟװʡʥ ʙʘʡʨʰʣʘʘʨ ʥʴ, 2) ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʥʴ 

ʘʥʛʠʣʞ, ʙʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʘʨʴʮʫʫʣʘʥ ʰʠʥʞʠʣʣʵʵ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʙʦʣʦʥ 

ʥʠʡʩʣʵʣ ʭʦʪʳʥ ʪʘʤʠʨʯʜʳʥ ʭʦʦʨʦʥʜ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʥ ʪʦʜʦʨʭʦʡ ʷʣʛʘʘʪʘʡ 

ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ.  

4.1 ɻʘʟʘʨ ʟװʡʥ ʙʘʡʨʰʠʣ ʪʫʩ ʙװʨʵʵʨ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ 

4.1.1 ʅʠʡʩʣʵʣ ʭʦʪ ʙʦʣʦʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ ʭʦʦʨʦʥʜʳʥ 
ʭʘʨʴʮʫʫʣʘʣʪ 

ʍϾʩʥʵʛʪ 12. ɹʠʝʠʡʥ ʙϾʪʮʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪװװʟת ˉ
ʅʠʡʩʣʵʣ 

(Mean ± SD) 

ʆʨʦʥ ʥʫʪʘʛ 

(Mean ± SD) 
ʗʣʛʘʘ 

1 ɹʠʝʠʡʥ ᴇʥʜᴇʨ, ʩʤ 169.9±10.5 166.9±9.8 3.0 

2 ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ, ʣ 39.0±8.2 36.8±7.4 2.2 

3 ʋʫʨʘʛ, ʢʛ 10.5±2.3 9.9±2.0 0.6 

4 ʕʨʜʵʩ, ʢʛ 3.6±0.7 3.4±0.7 0.2 

5 ʗʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ, ʢʛ 3.0±0.6 2.8±0.5 0.2 

6 ɹʠʝʠʡʥ ʞʠʥ, ʢʛ 63.4±13.5 60.6±12.1 2.8 

7 ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʢʛ 29.7±6.8 27.9±6.1 1.8 

8 ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ, ʢʛ 10.3±6.8 10.5±6.3 ï0.2 

9 ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ, ʢʛ/ʤĮ 21.8±3.6 21.5±3.5 0.3 

10 ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ, % 15.8±8.2 17.2±8.1 ï1.4 

11 InBody ʦʥʦʦ 77.5±6.9 77.4±6.4 0.1 

 
ʍϾʩʥʵʛʪ 13. ɹʫʣʯʠʥʛʠʡʥ ʭϾʯ, ʯʘʜʣʳʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪװװʟת
ʅʠʡʩʣʵʣ  

(Mean ± SD) 
ʆʨʦʥ ʥʫʪʘʛ  
(Mean ± SD) 

ʗʣʛʘʘ 

ɼ
ʵ
ʵ
ʜ
 
ʙ
װ
ʩ
ʣ
װ
װ
ʨ
ʠ
ʡ
ʥ
 

ʙ
ʫ
ʣ
ʯ
ʠ
ʥ

 

ʆʨʛʠʣ ʭװʯ (W) 328.56±132.3 311.16±131.9 17.4 

ʍʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ (W/kg) 5.05±1.5 4.98±1.7 0.1 

ʍװʯʥʠʡ ʫʥʘʣʪ (W) 299.18±120.3 301.27±142.6 -2.1 

ʍʘʨʴʮʘʥʛʫʡ ʭװʯʥʠʡ ʫʥʘʣʪ (W/kg) 4.69±1.7 4.91±2.1 -0.2 

ʍװʯʥʠʡ ʫʥʘʣʪ (%) 96.49±31.5 103.38±41.2 -6.9 

ɼ
ʦ
ʦ
ʜ
 
ʙ
װ
ʩ
ʣ
װ
װ
ʨ
ʠ
ʡ
ʥ
 

ʙ
ʫ
ʣ
ʯ
ʠ
ʥ

 

ʆʨʛʠʣ ʭװʯ (W) 574.39±168.3 548.06±173.5 26.3 

ʍʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ (W/kg) 8.9±1.6 8.8±2 0.1 

ʍװʯʥʠʡ ʫʥʘʣʪ (W) 336.41±118.7 319.07±133.1 17.3 

ʍʘʨʴʮʘʥʛʫʡ ʭװʯʥʠʡ ʫʥʘʣʪ (W/kg) 5.21±1.4 5.17±1.8 0.04 

ʍװʯʥʠʡ ʫʥʘʣʪ (%) 58.51±11.4 57.98±12.3 0.5 
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ʅʠʡʩʣʵʣ ʙʦʣʦʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ 

 ʩʥʵʛʪ 12, 13-ʪ ʭʘʨʫʫʣʘʚ. ʅʠʡʩʣʵʣʠʡʥ ʪʘʤʠʨʯʠʜ ʙʫʣʯʠʥʛʠʡʥװʜʠʡʛ ʍװװʣʵʣʪװװʟװ

ʤʘʩʩ, ʫʫʨʘʛ, ʥʠʡʪ ʵʨʜʵʩ ʙʦʣʦʥ ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʩʠʡʥ ʭʵʤʞʵʵ, ʙʠʝʠʡʥ ʝʨᴇʥʭʠʡ 

ʭᴇʛʞʣᴇᴇʨ ʠʣװװ, ʭʘʨʠʥ ᴇᴇʭʥʠʡ װʟװװʣʵʣʪװװʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʥʘ. ʄᴇʥ ʜʵʵʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʨʵʣʪ ʙʦʣʦʥ ʪʵʩʚʵʨ ʠʣװװ, ʭʘʨʠʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʚʵʨʠʡʥ ʭʫʚʴʜ ʷʣʛʘʘ ʙʘʛʘ ʙʘʡʚ.  

4.1.2 ʅʠʡʩʣʵʣ ʭʦʪ ʙʦʣʦʥ ʙװʩ ʥʫʪʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ ʭʦʦʨʦʥʜʳʥ 
ʭʘʨʴʮʫʫʣʘʣʪ 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ, ʜʵʵʜ ʙʦʣʦʥ 

ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʘʣ ʟʵʨʛʠʡʛ InBody ʪᴇʭᴇᴇʨᴇʤʞ ʙʘ 

Monark ʵʨʛʦʤʝʪʨʠʡʥ ʩʦʨʠʣʦʦʨ ʭʵʤʞʠʞ, ʙװʩ ʥʫʪʛʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪʠʡʛ 

ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʣʵʵ. 

ɹװʩʠʡʥ ʪװʚʰʠʥʜ ʭʘʨʴʮʫʫʣʘʭʘʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ (170.0 ʩʤ), ʭʘʤʛʠʡʥ ʠʭ ʞʠʥʪʵʡ (63.4 ʢʛ) ʙʘʡʛʘʘ ʙʦʣ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʞʠʥʪʵʡ (59.3 ʢʛ) ʙʘʡʛʘʘʛ ʜʘʨʘʘʭ ʜװʨʩʣʵʣʵʵʩ (ɿʫʨʘʛ 37, 38) ʭʘʨʞ 

ʙʦʣʥʦ. 

 

 
ɿʫʨʘʛ 37. ʊʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ЊʥʜЊʨ, ʙϾʩʵʵʨ 
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ɿʫʨʘʛ 38. ʊʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʞʠʥ, ʙϾʩʵʵʨ 
 

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ (Skeletal muscle mass)-r ʥ ʭʫʚʴʜ ʫʣʩʳʥ ʜʫʥʜʘʞ 

28.4 ʢʛ ʙᴇʛᴇᴇʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ 29.8 ʢʛ ʙʫʶʫ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʟװװʥ ʙװʩʵʜ 

26.9 ʢʛ ʙʫʶʫ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʙװʩװװʜʠʡʥ ʭʦʦʨʦʥʜ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʣʠʡʥ 

ʪʦʜʦʨʭʦʡ ʷʣʛʘʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ (ɿʫʨʘʛ 39). 

 
ɿʫʨʘʛ 39. ʊʘʤʠʨʯʜʳʥ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʥ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ (Percent body fat)-ʠʡʥ ʫʣʩʳʥ ʜʫʥʜʘʞ 16.8% ʙʘʡʥʘ. 

ɹװʩװװʜʵʵʨ ʘʚʯ װʟʚʵʣ ʙʘʨʫʫʥ ʙʦʣʦʥ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇᴇʭʥʠʡ 

ʭʫʚʴʪʘʡ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ (ɿʫʨʘʛ 40). 
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ɿʫʨʘʛ 40. ʊʘʤʠʨʯʜʳʥ ЊЊʭʥʠʡ ʭʫʚʠʡʥ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

ɼʦʪʦʨ ʵʨʭʪʥʠʡ ᴇᴇʭʥʠʡ ʪʘʣʙʘʡ (Visceral fat area)-ʥ ʜʫʥʜʘʞ 50.7 ʩʤĮ ʙʘʡʥʘ. 

ɹʘʨʫʫʥ ʙװʩʵʜ 53.5 ʩʤĮ ʙʫʶʫ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʟװװʥ ʙװʩʵʜ 42.7 ʩʤĮ ʙʫʶʫ 

ʭʘʤʛʠʡʥ ʙʘʛʘ װʟװװʣʵʣʪ ʙװʨʪʛʵʛʜʩʵʥ ʙʘʡʥʘ (ɿʫʨʘʛ 41). 

 

ɿʫʨʘʛ 41. ʊʘʤʠʨʯʜʳʥ ʜʦʪʦʨ ʵʨʭʪʥʠʡ ЊЊʭʥʠʡ ʪʘʣʙʘʡʥ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

 

ɹʠʝʠʡʥ ʫʩʥʳ ʙʘʣʘʥʩ ʙʦʣʦʥ ʷʩʥʳ ʵʨʜʩʠʡʥ װʟװװʣʵʣʪװװʜ ʙװʭ ʙװʩʵʜ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʛʘʘ ʥʴ ʪʘʤʠʨʯʜʳʥ ʬʠʟʠʦʣʦʛʠʡʥ װʥʜʩʵʥ ʥᴇʭʮᴇʣ ʭʘʨʴʮʘʥʛʫʡ 

ʪʦʛʪʚʦʨʪʦʡ ʪװʚʰʠʥʜ ʙʘʡʚ. 

InBody ʦʥʦʦʥʳ ʭʫʚʴʜ ʫʣʩʳʥ ʜʫʥʜʘʞ 77.4 ʙʘʡʥʘ. ʍʘʥʛʘʡʥ ʙװʩ 78.3 ʙʫʶʫ 

ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʟװװʥ ʙװʩ 75.9 ʙʫʶʫ ʭʘʤʛʠʡʥ ʙʘʛʘ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 
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ɹװʩ ʥʫʪʛʫʫʜʳʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʠʣ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪװװʜʵʜ ̫ ʣʛʘʘ ʘʞʠʛʣʘʛʜʩʘʥ. ʊᴇʚ ʙʦʣʦʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʪʘʤʠʨʯʠʜ ʘʙʩʦʣʶʪ ʭװʯʥʠʡ װʟװװʣʵʣʪʵʵʨ ʜʘʚʫʫ ʙʘʡʛʘʘ ʥʴ ʙʵʣʪʛʵʣ ʩʫʨʛʫʫʣʠʣʪʳʥ 

ʦʨʯʠʥ, ʭʦʦʣ ʪʵʞʵʵʣʠʡʥ ʭװʨʪʵʵʤʞʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ.  

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (Peak Power)-ʥʠʡ ʫʣʩʳʥ ʜʫʥʜʘʞ 

316.21W ʙʘʡʥʘ. װתʥʠʡʛ ʙװʩ ʥʫʪʛʘʘʨ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʪʘʤʠʨʯʠʜ 327.43W-ʠʡʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 11.22W-ʘʘʨ ʠʣװװ 

ʙʫʶʫ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʙʘʡʥʘ. 

ʍʘʥʛʘʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʦʨʛʠʣ ʭװʯ 319.72W ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 

3.51W-ʘʘʨ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 317.47W ʙʘʡʛʘʘ ʥʴ 

ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 1.26W-ʘʘʨ ʠʣװװ ʙʘʡʥʘ.  

ʍʘʨʠʥ ʙʘʨʫʫʥ ʙʦʣʦʥ ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪװװʜ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ ʙʘʛʘ ʙʘʡʥʘ. ɹʘʨʫʫʥ ʙװʩʠʡʥ ʦʨʛʠʣ ʭװʯ 309.21W ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ 7.0W-ʘʘʨ ʙʘʛʘ, ʪᴇʚʠʡʥ ʙװʩʠʡʥ װʟװװʣʵʣʪ 309.22W ʙʘʡʛʘʘ ʥʴ ʤᴇʥ ʘʜʠʣ 

7.0W-ʘʘʨ ʙʘʛʘ ʙʘʡʥʘ (ɿʫʨʘʛ 42). 

 
ɿʫʨʘʛ 42. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

ɹʠʝʠʡʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʫʣʩʳʥ ʜʫʥʜʘʞ 5.00W/kg ʙʘʡʥʘ. 

ʕʥʵ װʟװװʣʵʣʪʵʵʨ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 5.31W/kg-ʘʘʨ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ 

ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 4.86W/kg-ʘʘʨ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘ. 

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ ʫʣʩʳʥ 

ʭʵʤʞʵʵʥʜ 300.66W ʙʘʡʥʘ. ɿװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 408.44W ʙʘʡʛʘʘ ʥʴ ʙʫʩʘʜ 

ʙװʩװװʜʵʵʩ ʤʵʜʵʛʜʵʭװʡʮ ᴇʥʜᴇʨ ʙᴇʛᴇᴇʜ ʘʥʘʵʨʦʙ ʘʯʘʘʣʣʳʥ װʝʜ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʚʵʨ 

ʭʘʨʴʮʘʥʛʫʡ ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 

ʍʘʨʠʥ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪ 259.35W ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 

41W-ʘʘʨ ʙʘʛʘ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʚʵʨ ʠʣװװ ʩʘʡʥ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ (ɿʫʨʘʛ 

43). 
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ɿʫʨʘʛ 43. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%)-ʠʡʛ ʭʘʨʴʮʫʫʣʙʘʣ ʫʣʩʳʥ ʜʫʥʜʘʞ 101.38% ʙʘʡʥʘ. 

ɿװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 135.52% ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʙᴇʛᴇᴇʜ 

ʘʥʘʵʨʦʙ ʘʯʘʘʣʣʳʥ װʝʜ ʭװʯʥʠʡ ʙʫʫʨʘʣʪ ʠʭ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʙʘʨʫʫʥ 

ʙװʩʠʡʥ װʟװװʣʵʣʪ 88.03% ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʠʣװװ ʩʘʡʥ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʫʣʩʳʥ ʜʫʥʜʘʞ 555.59W 

ʙʘʡʥʘ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʠʜ 572.64W-ʠʡʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ 17.05W-ʘʘʨ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʄᴇʥ ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 570.49W-ʠʡʥ 

 .ʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 14.9W-ʘʘʨ ᴇʥʜᴇʨ ʙʘʡʥʘװװʟװ

ʍʘʨʠʥ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʦʨʛʠʣ ʭװʯ 485.24W ʙʘʡʛʘʘ ʥʴ ʩʫʜʘʣʛʘʘʥʜ 

ʭʘʤʨʘʛʜʩʘʥ ʙװʩװװʜʠʡʥ ʜʫʥʜʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙᴇʛᴇᴇʜ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ 70W-ʘʘʨ 

ʙʘʛʘ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʭװʯʥʠʡ ʭᴇʛʞʣʠʡʥ 

ʪװʚʰʠʥʜ ʙװʩװװʜʠʡʥ ʭʦʦʨʦʥʜ ʷʣʛʘʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ (ɿʫʨʘʛ 44). 

 
ɿʫʨʘʛ 44. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 
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ɹʠʝʠʡʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʫʣʩʳʥ ʜʫʥʜʘʞ 8.82 W/kg ʙʘʡʥʘ. 

ʊᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 9.05 W/kg ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ 

ɿװװʥ ʙװʩʠʡʥ װʟװװʣʵʣʪ 8.08 W/kg ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʭװʯʥʠʡ ʪװʚʰʠʥʜ ʙװʩװװʜʠʡʥ ʭʦʦʨʦʥʜ ʪʦʜʦʨʭʦʡ 

ʷʣʛʘʘ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʫʣʩʳʥ ʜʫʥʜʘʞ 324.02W 

ʙʘʡʥʘ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 335.34W ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ 11W-ʘʘʨ ʠʣװװ ʙʘʡʥʘ. ʄᴇʥ ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ 334.05W-ʠʡʥ ʭװʯʥʠʡ 

ʫʥʘʣʪʪʘʡ ʙʘʡʛʘʘ ʥʴ ʦʡʨʦʣʮʦʦ ʪװʚʰʠʥʜ ʙʘʡʥʘ. 

ʍʘʨʠʥ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭװʯʥʠʡ ʫʥʘʣʪ 281.66W ʙʘʡʛʘʘ ʥʴ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ 42W-ʘʘʨ ʙʘʛʘ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʚʵʨ ʠʣװװ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʞ ʙʦʣʦʭʳʛ 

ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ (ɿʫʨʘʛ 45). 

 

ɿʫʨʘʛ 45. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʜʫʥʜʘʞ, ʙϾʩʵʵʨ 

ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʠʡʥ װʟװװʣʵʣʪʠʡʥ ʫʣʩʳʥ ʜʫʥʜʘʞ 58.13% ʙʘʡʥʘ. ʍʘʥʛʘʡʥ 

ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 59.33% ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʙʘʨʫʫʥ 

ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪ 56.89% ʙʘʡʛʘʘ ʥʴ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘ. 

 ɼװʛʥʵʣʪ: 

ɹװʩ ʭʦʦʨʦʥʜʳʥ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪװװʜʵʵʩ ʭʘʨʘʭʘʜ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, 

ᴇᴇʭʥʠʡ ʭʵʤʞʵʵ, ʙʠʝʠʡʥ ʞʠʥ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʵʜ ʪʦʜʦʨʭʦʡ ʷʣʛʘʘ ʘʞʠʛʣʘʛʜʘʞ 

ʙʘʡʥʘ. ʕʜʛʵʵʨ ʷʣʛʘʘ ʥʴ ʙʵʣʪʛʵʣʠʡʥ ʩʠʩʪʝʤ, ʭʦʦʣʣʦʣʪ ʙʦʣʦʥ ʦʨʯʥʳ ʭװʯʠʥ ʟװʡʣʩʪʵʡ 

ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  

ʊʫʭʘʡʣʙʘʣ: ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪʘʤʠʨʯʠʜ ʙʠʝʠʡʥ ᴇʥʜᴇʨ, ʞʠʥ ʙʦʣʦʥ 

ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʥ ʭʫʚʴʜ ʠʣװװ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʙʵʣʪʛʵʣʠʡʥ ʦʨʯʠʥ, 

ʩʧʦʨʪʳʥ ʜʵʜ ʙװʪʵʮ ʙʦʣʦʥ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʣʳʥ ʪװʚʰʠʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ 

ʙʦʣʦʭʳʛ ʠʣʪʛʵʥʵ. ʍʘʨʠʥ ʟװװʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʞʠʥ ʙʦʣʦʥ ʙʫʣʯʠʥʛʠʡʥ 

ʤʘʩʩ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʤʦʨʬʦʣʦʛʠʡʥ ʦʥʮʣʦʛ ʙʦʣʦʥ ʙʵʣʪʛʵʣʠʡʥ 
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ʥᴇʭʮᴇʣʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ.  

ɹʘʨʫʫʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ ʙʦʣʦʥ ʭʵʚʣʠʡʥ ʜʦʪʦʨ 

ᴇᴇʭʥʠʡ ʭʵʤʞʵʵ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʟʦʭʠʩʪʦʡ ʭʘʨʴʮʘʘ 

ʘʣʜʘʛʜʘʭ ʵʨʩʜʵʣʪʵʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ɹʠʝʠʡʥ ʫʩʥʳ ʙʘʣʘʥʩ ʙʦʣʦʥ ʷʩʥʳ ʵʨʜʩʠʡʥ 

 ʥʜʩʵʥװ ʩʵʜ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʛʘʘ ʥʴ ʪʘʤʠʨʯʜʳʥ ʬʠʟʠʦʣʦʛʠʡʥװʭ ʙװʜ ʙװװʣʵʣʪװװʟװ

ʥᴇʭʮᴇʣ ʙʦʣʦʤʞʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʙʦʣʦʥ ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʭװʯʥʠʡ װʟװװʣʵʣʪװװʜ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʙʦʣ ʟװװʥ 

ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ װʟװװʣʵʣʪװװʜ ʭʘʨʴʮʘʥʛʫʡ 

ʙʘʛʘ ʙʘʡʥʘ. ʍʘʨʠʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʫʚʴʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʙʦʣʦʥ 

ʭʘʥʛʘʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʠʜ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ʠʣװ װװʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʙʦʣ ʙʘʨʫʫʥ 

ʙʦʣʦʥ ʪᴇʚʠʡʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ װʟװװʣʵʣʪװװʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʥʘ. 

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ װʟװװʣʵʣʪ ʟװװʥ ʙװʩʵʜ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʙʫʣʯʠʥʜ ʩװװʥʠʡ ʭװʯʠʣ (lactic acid) ʭʫʨʜʘʥ ʭʫʨʠʤʪʣʘʛʜʘʞ, ʢʨʝʘʪʠʥ 

ʬʦʩʬʘʪʳʥ ʟʘʜʨʘʣ (ʘʜʝʥʦʟʠʥ ʪʨʠʬʦʩʬʘʪ-ʢʨʝʘʪʠʥ ʬʦʩʬʘʪʳʥ ʩʠʩʪʝʤ, ATP-CP 

system) ʭʫʨʜʘʥ ʰʘʚʭʘʛʜʘʞ ʙʘʡʛʘʘʛʠʡʥ ʬʠʟʠʦʣʦʛʠʡʥ ʠʣʨʵʣ ʙʫʶʫ ʘʥʘʵʨʦʙ 

ʘʯʘʘʣʣʳʥ װʝʜ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨ ʙʘʛʘ ʙʘʡʞ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʍʘʨʠʥ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ 

ʙʫʣʯʠʥʛʠʡʥ ʛʣʠʢʦʣʠʪʠʢ ʯʘʜʘʚʭ ʙʦʣʦʥ ʭװʯʠʣ-ʩʫʫʨʠʡʥ ʪʵʥʮʚʵʨʠʡʛ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ 

ʩʘʡʥ ʙʫʶʫ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʠʣװװ ʩʘʡʥ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

ʀʡʤʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛ ʙʘʛʰ, ʜʘʩʛʘʣʞʫʫʣʘʛʯʠʜ ʘʰʠʛʣʘʥ 

ʪʘʤʠʨʯʜʳʥʭʘʘ ʩʫʣ ʪʘʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʪʦʡ. ɾʠʰʵʵ ʥʴ, ʟװװʥ ʙװʩʠʡʥ 

ʪʘʤʠʨʯʜʘʜ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʵʵʩ ʠʣװװʪʵʡʛʵʵʨ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʪ ʯʘʥʘʨʳʛ ʥʵʤʵʛʜװװʣʵʭ 

ʠʥʪʝʨʚʘʣ ʙʵʣʪʛʵʣ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣ, ʙʘʨʫʫʥ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʘʜ ʪʵʩʨʵʣʪʵʪ ʭװʯʠʡʛ 

ʥʵʤʵʛʜװװʣʵʭ ʧʣʘʡʦʤʝʪʨʠʢ ʜʘʩʛʘʣʫʫʜ ʠʣװװ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ InBody, Monark ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʨʠʣʳʥ ʜʫʥʜʘʞ 

 ,ʩʥʵʛʪ 14װʩʵʵʨ ʭʘʨʴʮʫʫʣʘʥ ʍװʨʵʛ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʙʦʣʦʥ ʙװװʣʵʣʪʠʡʛ ʘʡʤʘʛ, ʜװװʟװ

15-ʘʘʨ ʪʫʩ ʪʫʩ ʭʘʨʫʫʣʣʘʘ. 
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ʍϾʩʥʵʛʪ 14. ЉʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʩʦʨʠʣʳʥ ʜʫʥʜʘʞ ϾʟϾϾʣʵʣʪʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ (InBody ʪЊʭЊЊʨЊʤʞ), ʘʡʤʘʛ, ʜϾϾʨʵʛ, ʙϾʩʵʵʨ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɸʡʤʘʛ, ʥʠʡʩʣʵʣ

ʊ
ʘ
ʤ
ʠ
ʨ
ʯ
ʜ
ʳ
ʥ
 
ʪ
ʦ
ʦ

ʅ
ʘ
ʩ

ᴆ
ʥ
ʜ
ᴇ
ʨ
,
 
ʩ
ʤ

ʕ
ʩ
ʠ
ʡ
ʥ
 
ʜ
ʦ
ʪ
ʦ
ʨ
ʭ
 
ʫ
ʩ
,
 
ʣ

ʕ
ʩ
ʠ
ʡ
ʥ
 
ʛ
ʘ
ʜ
ʥ
ʘ
ʭ
 
ʫ
ʩ
,
 
ʣ

ɹ
ʠ
ʝ
ʠ
ʡ
ʥ
 
ʥ
ʠ
ʡ
ʪ
 
ʫ
ʩ
,
 
ʣ

ʍ
ʘ
ʚ
ʘ
ʥ

ɼ
ʦ
ʪ
ʦ
ʨ
 
ʵ
ʨ
ʭ
ʪ
ʥ
ʠ
ʡ
 
ᴇ
ᴇ
ʭ
ʥ
ʠ
ʡ
 

ʪ
ʘ
ʣ
ʙ
ʘ
ʡ
,
 
ʩ
ʤ
2

ʋ
ʫ
ʨ
ʘ
ʛ
,
 
ʢ
ʛ

ʕ
ʨ
ʜ
ʵ
ʩ
,
 
ʢ
ʛ

ʗ
ʩ
ʘ
ʥ
ʜ
 
ʘ
ʛ
ʫ
ʫ
ʣ
ʘ
ʛ
ʜ
ʘ
ʭ
 

ʵ
ʨ
ʜ
ʵ
ʩ
,
 
ʢ
ʛ

ʗ
ʩ
ʥ
ʳ
 
ʵ
ʨ
ʜ
ʩ
ʠ
ʡ
ʥ
 
ʭ
ʫ
ʚ
ʴ
,
 
%

ɹ
ʠ
ʝ
ʠ
ʡ
ʥ
 
ʞ
ʠ
ʥ
,
 
ʢ
ʛ

ɸ
ʨ
ʘ
ʛ
 
ʷ
ʩ
ʥ
ʳ
 
ʙ
ʫ
ʣ
ʯ
ʠ
ʥ
ʛ
ʠ
ʡ
ʥ
 

ʤ
ʘ
ʩ
ʩ
,
 
ʢ
ʛ

ɹ
ʠ
ʝ
ʠ
ʡ
ʥ
 
ᴇ
ᴇ
ʭ
ʥ
ʠ
ʡ
 
ʤ
ʘ
ʩ
ʩ
,
 
ʢ
ʛ
 

ɹ
ʠ
ʝ
ʠ
ʡ
ʥ
 
ʞ
ʠ
ʥ
ʛ
ʠ
ʡ
ʥ
 
ʠ
ʥ
ʜ
ʝ
ʢ
ʩ
,
 

ʢ
ʛ
/
ʤ
2

ɹ
ʠ
ʝ
ʠ
ʡ
ʥ
 
ᴇ
ᴇ
ʭ
ʥ
ʠ
ʡ
 
ʭ
ʫ
ʚ
ʴ
,
 
%

ɹ
װ
ʩ
ʵ
ʣ
ʭ
ʠ
ʡ
 
ʪ
ʘ
ʰ
ʘ
ʘ
ʥ
 

ʪ
ʦ
ʡ
ʨ
ʛ
ʠ
ʡ
ʥ
 
ʭ
ʘ
ʨ
ʴ
ʮ
ʘ
ʘ

ʊ
ʦ
ʭ
ʠ
ʨ
ʦ
ʤ
ʞ
ʪ
ʦ
ʡ
 
ʞ
ʠ
ʥ
,
 
ʢ
ʛ

ɾ
ʠ
ʥ
ʛ
ʠ
ʡ
ʥ
 
ʭ
ʷ
ʥ
ʘ
ʣ
ʪ
,
 
ʢ
ʛ

ᴆ
ᴇ
ʭ
ʥ
ʠ
ʡ
 
ʭ
ʷ
ʥ
ʘ
ʣ
ʪ
,
 
ʢ
ʛ

ɹ
ʫ
ʣ
ʯ
ʠ
ʥ
ʛ
ʠ
ʡ
ʥ
 
ʭ
ʷ
ʥ
ʘ
ʣ
ʪ
,
 
ʢ
ʛ

I
n
b
o
d
y
 
ʦ
ʥ
ʦ
ʦ

ɹʘʨʫʫʥ ʙװʩ281 15.9 167.7 23.3 14.0 37.3 0.376 53.5 10.1 3.5 2.9 82.4 61.8 28.4 10.9 21.3 18.0 0.82 63.1 1.5 -0.2 3.7 77.6

ɹʘʷʥ-ᴆʣʛʠʡ50 15.8 167.5 22.5 13.5 36.0 0.376 53.7 9.7 3.4 2.8 82.5 60.1 27.3 11.0 21.4 18.3 0.80 62.1 2.1 -1.0 4.1 75.1

ɻʦʚʴ-ɸʣʪʘʡ57 15.8 166.2 22.3 13.3 35.6 0.373 49.0 9.5 3.3 2.7 82.4 58.8 27.1 10.2 21.2 17.1 0.80 61.2 2.7 0.1 4.2 76.4

ɿʘʚʭʘʥ 50 15.9 166.3 23.3 14.1 37.4 0.377 57.6 10.1 3.4 2.8 82.0 62.0 28.4 11.1 22.4 17.6 0.90 62.4 0.5 0.7 3.2 79.1

ʋʚʩ 61 16.1 169.8 25.0 15.2 40.2 0.379 43.5 10.8 3.7 3.1 82.4 65.3 30.6 10.6 19.7 18.9 0.80 66.2 1.4 0.4 3.2 81.0

ʍʦʚʜ 63 15.8 168.8 23.5 14.0 37.4 0.373 63.9 10.2 3.5 2.9 82.5 62.8 28.6 11.7 22 18.2 0.80 63.8 0.9 -1.2 3.8 76.6

ʍʘʥʛʘʡʥ ʙװʩ329 15.7 166.5 23.2 14.0 37.0 0.376 52.0 10.0 3.4 2.8 82.3 60.5 28.1 10.1 21.6 16.4 0.81 62.0 2.0 0.1 3.8 78.3

ɸʨʭʘʥʛʘʡ 58 16.1 168.5 24.9 14.9 39.7 0.374 50.0 10.8 3.6 2.9 81.9 62.1 30.4 8.0 21.8 12.8 0.80 64.6 3.5 2.3 3.5 80.5

ɹʘʷʥʭʦʥʛʦʨ51 16.2 166.4 22.8 13.6 36.4 0.375 53.9 9.9 3.3 2.7 82.3 59.3 27.7 9.7 21.5 16.3 0.80 61.7 3.2 0.3 4.0 77.5

ɹʫʣʛʘʥ 54 16.1 168.0 24.1 14.5 38.6 0.375 53.7 10.4 3.6 2.9 82.5 64.3 29.4 11.7 22.6 18.3 0.80 64.3 0.1 -1.0 3.0 80.1

ʆʨʭʦʥ 55 15.9 167.6 23.8 14.4 37.0 0.377 50.8 9.9 3.4 2.9 82.1 60.0 28.0 9.7 20.8 16.1 0.80 62.4 3.2 0.6 4.0 78.2

ᴆʚᴇʨʭʘʥʛʘʡ49 15.5 165.8 22.1 13.4 35.5 0.377 54.7 9.6 3.3 2.7 82.6 59.9 26.8 11.6 21.7 18.5 0.83 60.8 1.0 -1.4 4.3 75.4

ʍᴇʚʩʛᴇʣ 62 14.3 162.5 21.7 13.1 34.9 0.377 48.8 9.4 3.2 2.6 82.2 57.3 26.3 9.8 21.4 16.5 0.80 58.2 1.2 -0.5 4.2 78.1

ʊᴇʚʠʡʥ ʙװʩ420 15.4 167.2 23.0 14.0 37.0 0.378 51.3 10.0 3.4 2.8 82.3 61.0 28.1 10.4 21.6 16.8 0.80 62.1 1.6 -0.2 3.3 77.2

ɻʦʚʴʩװʤʙʵʨ53 15.6 168.2 23.3 14.2 37.4 0.379 56.9 10.1 3.4 2.8 82.2 61.5 28.3 10.6 21.7 16.8 0.80 62.6 1.8 0.2 3.5 76.8

ɼʘʨʭʘʥ-ʋʫʣ72 15.7 170.9 24.3 14.6 38.9 0.376 50.8 10.5 3.6 3.0 82.4 62.9 29.7 9.9 21.4 15.4 0.80 65.5 2.9 0.8 3.2 76.3

ɼʦʨʥʦʛʦʚʴ 52 15.7 168.2 23.4 14.1 37.5 0.377 40.9 10.1 3.4 2.8 82.4 58.9 28.5 7.9 20.8 13.6 0.80 62.2 4.2 2.8 2.7 77.8

ɼʫʥʜʛʦʚʴ 50 16.2 167.2 23.9 14.5 38.4 0.379 52.9 10.4 3.6 2.9 82.4 63.5 29.4 10.9 22.6 16.9 0.80 63.4 -0.2 -0.9 2.6 80.5

ᴆʤʥᴇʛʦʚʴ 64 14.8 165.3 22.2 13.5 35.7 0.380 56.7 9.6 3.3 2.7 82.0 59.5 26.9 11.0 21.6 17.2 0.83 60.6 1.3 -1.2 4.2 75.8

ʉʵʣʵʥʛʵ 93 14 161.9 20.5 12.6 33.1 0.380 48.9 8.9 3.1 2.5 82.5 56.4 24.8 11.3 21.1 19.7 0.80 56.7 0.4 -1.9 3.6 75.4

ʊᴇʚ 36 15.7 168.5 23.7 14.3 38.0 0.377 52.1 10.2 3.6 2.9 82.2 64.0 28.9 11.4 22.1 18.1 0.80 63.9 1.0 -1.3 3.1 77.7

ɿװװʥ ʙװʩ157 15.4 167.0 22.1 13.4 35.5 0.378 42.7 9.6 3.3 2.7 82.5 59.3 26.9 10.8 21.2 17.9 0.81 61.3 2.5 -0.1 3.7 75.9

ɼʦʨʥʦʜ 49 15.4 168.2 22.7 13.6 36.3 0.376 38.0 9.8 3.4 2.8 82.7 58.7 27.5 9.3 20.7 15.8 0.81 62.0 3.8 1.3 3.7 76.6

ʉװʭʙʘʘʪʘʨ 54 15.2 167.3 22.1 13.5 35.7 0.380 39.7 9.6 3.3 2.7 82.6 58.4 26.9 9.8 20.8 16.6 0.81 61.1 3.8 0.6 3.9 75.9

ʍʵʥʪʠʡ 54 15.6 165.6 21.5 13.1 34.5 0.379 50.5 9.4 3.3 2.7 82.3 60.8 26.2 13.3 22.1 21.3 0.80 60.7 -0.1 -2.1 3.4 75.1

ɸʡʤʛʠʡʥ ʜʫʥʜʘʞ1187 15.6 167.1 22.9 13.8 36.7 0.377 49.9 9.9 3.4 2.8 82.4 60.6 27.9 10.6 21.4 17.3 0.81 62.1 1.9 -0.1 3.6 77.2

ʋʣʘʘʥʙʘʘʪʘʨ462 15.9 170.0 24.4 14.7 39.1 0.377 51.9 10.5 3.6 3.0 82.3 63.4 29.8 10.2 21.8 15.8 0.81 65.3 2.3 0.2 3.6 77.5

ɹʘʛʘʥʫʫʨ 50 16.4 173.3 25.8 15.4 41.2 0.374 47.0 11.1 3.8 3.2 82.4 64.9 31.6 8.8 21.6 13.5 0.80 67.3 2.9 1.5 3.5 78.3

ɹʘʛʘʭʘʥʛʘʡ49 16.3 170.6 24.5 14.9 39.4 0.378 47.4 10.6 3.6 2.9 81.5 61.5 30.0 8.0 21.1 13.0 0.80 64.6 4.4 2.1 3.8 77.7

ɹʘʷʥʛʦʣ 50 15.6 173.3 25.5 15.2 40.6 0.374 57.2 11.0 3.8 3.1 82.0 65.2 31.2 9.8 21.7 14.8 0.80 68.0 2.9 0.9 3.8 76.6

ɹʘʷʥʟװʨʭ 58 14.9 165.4 21.2 12.9 34.0 0.378 44.1 9.2 3.2 2.7 82.6 57.3 25.6 10.9 20.4 18.7 0.80 59.3 2.1 -0.3 3.3 75.0

ʅʘʣʘʡʭ 55 15.7 168.9 23.7 14.4 38.1 0.379 47.4 10.3 3.5 2.9 82.4 61.9 28.9 10.0 21.8 15.7 0.80 64.1 2.7 0.5 3.2 76.8

ʉװʭʙʘʘʪʘʨ 53 16.5 169.3 25.5 15.4 40.9 0.377 53.0 11.0 3.8 3.1 82.5 67.2 31.2 11.6 23.3 17.0 0.80 67.4 0.3 -0.5 1.9 81.4

ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ48 15.3 165.6 21.5 13.1 34.6 0.379 52.7 9.3 3.1 2.6 82.3 57.6 26.0 10.7 21.0 17.2 0.80 60.1 2.6 -0.6 4.2 74.3

ʍʘʥ-ʋʫʣ 54 16.0 171.3 26.1 15.7 41.8 0.377 65.8 11.3 3.9 3.2 82.2 69.3 32.0 12.3 23.5 17.2 0.90 69.0 -0.5 -2.1 4.4. 79.5

ʏʠʥʛʵʣʪʵʡ 45 16.0 172.0 25.6 15.3 40.9 0.375 52.4 11.1 3.7 3.1 82.4 65.8 31.4 10.1 22.1 14.8 0.80 68.2 3.3 0.4 4.9 78.2

ʋʣʩʳʥ ʜʫʥʜʘʞ1649 15.6 167.8 23.3 14.1 37.4 0.377 50.7 10.1 3.5 2.8 82.3 61.4 28.4 10.4 21.6 16.8 0.80 63.0 1.9 -0.1 3.6 77.4
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ʍϾʩʥʵʛʪ 15. ЉʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʩʦʨʠʣʳʥ ʜʫʥʜʘʞ ϾʟϾϾʣʵʣʪʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ (Monark ʪЊʭЊЊʨЊʤʞ), ʘʡʤʘʛ, ʜϾϾʨʵʛ, ʙϾʩʵʵʨ 
 

 

 

 

ʆʨʛʠʣ ʭװʯ 

(W)

ʆʨʛʠʣ ʭװʯ 

(W/kg)

ʍװʯʥʠʡ 

ʫʥʘʣʪ (W)

ʍװʯʥʠʡ 

ʫʥʘʣʪ 

(W/kg)

ʍװʯʥʠʡ 

ʫʥʘʣʪ (%)

ʆʨʛʠʣ ʭװʯ 

(W)

ʆʨʛʠʣ ʭװʯ 

(W/kg)

ʍװʯʥʠʡ 

ʫʥʘʣʪ (W)

ʍװʯʥʠʡ 

ʫʥʘʣʪ 

(W/kg)

ʍװʯʥʠʡ 

ʫʥʘʣʪ (%)

ɹʘʨʫʫʥ ʙװʩ281 15.9 167.7 61.9 309.21 4.93 259.35 4.18 88.03 548.20 8.76 311.38 5.10 56.89

ɹʘʷʥ-ᴆʣʛʠʡ 50 15.8 167.5 60.5 320.46 5.24 255.00 4.18 81.13 525.27 8.61 304.04 4.97 59.30

ɻʦʚʴ-ɸʣʪʘʡ 57 15.8 166.2 58.8 337.19 5.65 244.65 4.12 70.79 555.29 9.31 324.54 5.54 57.25

ɿʘʚʭʘʥ 50 15.9 166.3 62.0 260.04 4.14 267.76 4.40 111.37 552.45 8.81 312.51 5.47 56.84

ʋʚʩ 61 16.1 169.8 65.4 298.81 4.50 283.21 4.32 101.58 564.81 8.57 308.10 4.69 54.55

ʍʦʚʜ 63 15.8 168.8 62.9 329.57 5.14 246.12 3.86 75.29 543.17 8.50 307.69 4.82 56.49

ʍʘʥʛʘʡʥ ʙװʩ314 15.7 166.0 59.7 319.72 5.07 299.68 4.86 100.17 559.42 8.87 331.52 5.31 59.33

ɸʨʭʘʥʛʘʡ 58 16.1 168.6 62.2 315.50 4.93 317.31 5.16 108.48 590.03 9.31 325.34 5.43 55.93

ɹʘʷʥʭʦʥʛʦʨ 51 14.0 154.0 44.0 314.67 5.20 275.55 4.70 88.30 507.99 8.40 305.05 5.04 59.21

ɹʫʣʛʘʥ 53 16.2 168.2 64.5 329.56 5.00 367.43 5.79 127.67 599.31 9.15 379.42 5.81 64.08

ʆʨʭʦʥ 49 16.3 169.8 61.9 354.86 5.74 312.73 5.16 94.48 585.18 9.39 365.79 5.89 62.20

ᴆʚᴇʨʭʘʥʛʘʡ 49 15.5 165.8 60.2 304.92 5.03 241.85 4.01 80.49 509.17 8.37 305.43 5.01 60.01

ʍᴇʚʩʛᴇʣ 54 16.1 169.8 65.4 298.81 4.50 283.21 4.32 101.58 564.81 8.57 308.10 4.69 54.55

ʊᴇʚʠʡʥ ʙװʩ372 15.7 168.0 62.2 309.22 4.86 307.06 4.93 108.00 570.49 9.05 334.05 5.32 58.14

ɻʦʚʴʩװʤʙʵʨ 53 15.6 168.2 61.4 270.04 4.33 262.67 4.28 102.55 540.05 8.72 329.98 5.31 60.38

ɼʘʨʭʘʥ-ʋʫʣ 65 16.0 172.6 64.6 346.43 5.26 370.27 5.70 114.76 580.05 8.72 354.69 5.42 60.59

ɼʦʨʥʦʛʦʚʴ 52 15.7 168.2 59.0 272.31 4.53 277.16 4.67 108.13 537.03 9.02 278.02 4.67 51.52

ɼʫʥʜʛʦʚʴ 49 16.2 167.4 63.5 291.62 4.45 294.25 4.62 112.33 606.63 9.33 351.28 5.45 57.50

ᴆʤʥᴇʛʦʚʴ 58 14.9 165.4 59.0 270.01 4.54 287.88 4.98 113.57 524.66 8.82 311.65 5.23 59.00

ʉʵʣʵʥʛʵ 61 15.4 169.0 63.3 346.69 5.32 329.24 5.19 107.97 590.61 9.30 353.79 5.58 58.97

ʊᴇʚ 34 15.9 165.3 64.5 367.47 5.60 327.94 5.10 96.66 614.37 9.42 358.97 5.59 59.00

ɿװװʥ ʙװʩ 138 15.5 167.0 59.6 317.47 5.31 408.44 6.89 135.52 485.24 8.08 281.66 4.70 57.26

ɼʦʨʥʦʜ 49 15.6 168.8 59.0 354.50 5.91 458.45 7.59 136.78 498.54 8.32 279.56 4.67 56.22

ʉװʭʙʘʘʪʘʨ 46 15.2 167.0 58.9 313.18 5.22 384.44 6.61 129.38 491.26 8.31 265.13 4.50 54.15

ʍʵʥʪʠʡ 43 15.6 165.2 61.0 284.73 4.79 382.43 6.47 140.39 465.92 7.61 300.30 4.94 61.42

ɸʡʤʛʠʡʥ ʜʫʥʜʘʞ1105 15.7 167.2 60.9 313.91 5.04 318.63 5.21 107.93 540.83 8.69 314.65 5.11 57.90

ʋʣʘʘʥʙʘʘʪʘʨ444 16.0 170.7 63.9 327.43 5.04 298.29 4.68 96.54 572.64 8.88 335.34 5.21 58.49

ɹʘʛʘʥʫʫʨ 50 16.4 173.3 65.0 336.30 5.16 291.21 4.55 92.18 586.15 9.07 337.04 5.23 57.43

ɹʘʛʘʭʘʥʛʘʡ 48 16.3 170.8 61.6 348.78 5.57 315.72 5.10 93.55 576.85 9.25 344.14 5.62 59.81

ɹʘʷʥʛʦʣ 49 15.7 173.4 64.8 344.51 5.30 347.89 5.40 103.62 576.58 8.84 339.64 5.22 58.65

ɹʘʷʥʟװʨʭ 46 16.2 172.5 63.8 291.53 4.46 260.36 4.06 95.08 590.98 9.19 340.12 5.27 57.15

ʅʘʣʘʡʭ 55 15.7 168.9 61.9 290.83 4.66 278.12 4.49 98.73 570.40 9.16 329.21 5.29 57.89

ʉװʭʙʘʘʪʘʨ 53 16.5 169.3 67.2 314.94 4.60 304.22 4.50 102.28 622.30 9.13 366.24 5.35 59.06

ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ45 15.2 165.0 56.2 255.59 4.59 243.34 4.47 98.77 428.96 7.67 245.89 4.39 57.45

ʍʘʥ-ʋʫʣ 53 16.0 171.2 69.3 407.53 5.71 330.90 4.73 87.34 619.97 8.90 370.33 5.31 60.16

ʏʠʥʛʵʣʪʵʡ 45 16.0 172.0 65.5 356.90 5.28 312.88 4.84 97.34 581.58 8.73 345.44 5.17 58.81

ʋʣʩʳʥ ʜʫʥʜʘʞ1549 15.8 168.7 62.3 316.21 5.00 300.66 4.85 101.38 555.59 8.82 324.02 5.19 58.13

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥ ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥ

ɸʡʤʘʛ, ʥʠʡʩʣʵʣ

ʊ
ʘ
ʤ
ʠ
ʨ
ʯ
ʜ
ʳ
ʥ
 

ʪ
ʦ
ʦ

ʅʘʩ
ᴆʥʜᴇʨ, 

ʩʤ

ɹʠʝʠʡʥ 

ʞʠʥ, ʢʛ
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4.2 ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʵʵʨ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪ 

ʅʠʡʪ 26 ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʭʠʯʵʵʣʣʵʜʵʛ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʩʦʨʠʣʳʥ װʨ 

ʜװʥʛ ʭʘʨʴʮʫʫʣʘʥ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

1. ɼʫʥʜʘʞ ʥʘʩ 

 
ɿʫʨʘʛ 46. ɼʫʥʜʘʞ ʥʘʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ɿʫʨʘʛ 46-ʜ ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʘʥʛʠʣʩʘʥ ʜʫʥʜʘʞ ʥʘʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪʳʛ 

 .ʣʵʚ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.6 ʞʠʣ ʙʘʡʥʘװװʟװ

ʅʘʩʥʳ װʟװװʣʵʣʪʵʵʨ װʥʜʵʩʥʠʡ ʩʫʨ (17.0 ʞʠʣ) ʙʦʣʦʥ ʙװʞʠʛ (16.9 ʞʠʣ)-ʠʡʥ 

ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ, ʭʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (10.6 ʞʠʣ)-ʠʡʥ ʪʘʤʠʨʯʠʜ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʜʫʥʜʘʞ ʥʘʩʥʳ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʄᴇʥ ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ (13.8 ʞʠʣ) ʙʦʣʦʥ 

ʪʘʝʢʚʦʥʜʦ (14.5 ʞʠʣ)-ʠʡʥ ʪʘʤʠʨʯʠʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʥʘʩʥʳ ʙװʣʵʛʪ ʭʘʤʘʘʨʯ 

ʙʘʡʥʘ.  

2. ɼʫʥʜʘʞ ЊʥʜЊʨ 

 
ɿʫʨʘʛ 47. ɼʫʥʜʘʞ Њʥʜʨʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

15.5
16.4

15.6
15.1

16.9

15.816.1

10.6

16.2
15.215.415.715.916.016.2

14.5
13.8

15.9
15.015.2

17.0

15.1
15.815.9

14.7

15.915.6

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

171.4
168.1 168.1 165.0

169.0 171.0 169.6

141.7

167.0 166.0 165.4 165.7 162.8

172.1
164.9

161.6 162.6 162.0 164.9 165.8
169.4 169.6

166.1 165.6
157.4

166.5 167.8

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0



57  

ɿʫʨʘʛ 47-ʜ ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʘʥʛʠʣʩʘʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ᴇʥʜʨʠʡʥ 

ʭʘʨʴʮʫʫʣʘʣʪʳʛ װʟװװʣʵʚ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ᴇʥʜᴇʨ 167.8 

ʩʤ ʙʘʡʥʘ. 

ʉʘʛʩʘʥ ʙᴇʤʙᴇʛ (172.1 ʩʤ) ʙʦʣʦʥ ʚʦʣʝʡʙʦʣ (171.0 ʩʤ)-r ʥ ʪʘʤʠʨʯʠʜ 

ʜʫʥʜʞʘʘʩ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢʠʡʥ ʪʘʤʠʨʯʠʜ (141.7 ʩʤ) 

ʭʘʤʛʠʡʥ ʙʘʛʘ ᴇʥʜᴇʨʪʵʡ ʙʫʶʫ ʜʫʥʜʞʘʘʩ ʤʵʜʵʛʜʵʭװʡʮ ʜʦʦʛʫʫʨ ʙʘʡʥʘ. ʄᴇʥ ʮʘʥʘ 

(157.4 ʩʤ) ʙʦʣʦʥ ʪʵʰװװʨ (162.0 ʩʤ)-ʠʡʥ ʪʘʤʠʨʯʠʜ ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ 

ʙʘʡʥʘ. 

3. ɹʠʝʠʡʥ ʫʩʥʳ ϾʟϾϾʣʵʣʪ 

ʕʩʠʡʥ ʜʦʪʦʨ ʫʩ (ICW) ʥʴ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ (TBW) ʦʡʨʦʣʮʦʦʛʦʦʨ 2/3 ʭʫʚʠʡʛ 

ʵʟʵʣʜʵʛ ʙᴇʛᴇᴇʜ ʟᴇʚʭᴇʥ ʰʠʥʛʵʥʠʡ ʪװʚʰʠʥ ʙʫʩ, ʭʘʨʠʥ ʙʫʣʯʠʥʛʠʡʥ 'ʯʘʥʘʨ'-r ʛ 

ʠʣʵʨʭʠʡʣʜʵʛ ʛʦʣ װʟװװʣʵʣʪ ʶʤ. ɹʠʦʤʝʭʘʥʠʢʠʡʥ װװʜʥʵʵʩ ICW ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ ʤʠʦʮʠʪ 

(ʙʫʣʯʠʥʛʠʡʥ ʵʩ) ʜʦʪʦʨʭ ʫʫʨʛʠʡʥ ʥʠʡʣʵʛʞʠʣʪ ʷʚʘʛʜʘʭ ʪʘʘʪʘʡ ʦʨʯʥʳʛ ʙװʨʜװװʣʞ, 

ʘʛʰʠʣʪʳʥ ʭװʯ (contractile force) ʙʦʣʦʥ ʪʵʩʨʵʭ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ. ʕʩʠʡʥ ʜʦʪʦʨʭ 

ʫʩ ʙʘʛʘʩʘʭ ʥʴ ʵʩʠʡʥ ʢʘʪʘʙʦʣʠʟʤ ʙʦʣʦʥ ʷʜʨʘʣʪ ʭʫʨʜʘʥ ʷʚʘʛʜʘʭ ʵʨʩʜʵʣʠʡʛ 

ʜʘʛʫʫʣʜʘʛ. 

 

ɿʫʨʘʛ 48. ʕʩʠʡʥ ʜʦʪʦʨ ʫʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ICW-ʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʥʴ ʟᴇʚʭᴇʥ ʫʩ ʫʫʭʪʘʡ ʭʦʣʙʦʦʛװʡ ʙᴇʛᴇᴇʜ ʵʩʠʡʥ ʦʩʤʦʩ 

ʜʘʨʘʣʪʳʛ ʟʦʭʠʮʫʫʣʘʭ, ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ ʥʵʤʵʛʜװװʣʵʭ ʮʦʛʮ ʘʨʛʘ ʭʵʤʞʵʵʛ 

ʰʘʘʨʜʜʘʛ. ʗʣʘʥʛʫʷʘ ICW ʙʘʛʘʪʘʡ ʪᴇʨʣװװʜʠʡʥ ʭʫʚʴʜ ʪʵʩʚʵʨ ʙʦʣʦʥ ʭװʯʥʠʡ 

ʙʵʣʪʛʵʣʠʡʛ ʭʦʩʣʫʫʣʘʥ, ʵʩʠʡʥ ʪװʚʰʥʠʡ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʛ ʩʘʡʞʨʫʫʣʘʭ ʪʘʢʪʠʢ 

ʙʘʨʠʤʪʣʘʭ ʥʴ ʟװʡʪʵʡ. 
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ɿʫʨʘʛ 49. ʕʩʠʡʥ ʛʘʜʥʘ ʫʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ʊʘʤʠʨʯʜʳʥ ECW/TBW ʭʘʨʴʮʘʘʛ 0.360-0.390 ʭʦʦʨʦʥʜ ʙʘʨʠʭ ʥʴ ʯʫʭʘʣ 

ʙᴇʛᴇᴇʜ װװʥʠʡ ʪʫʣʜ ʫʩ-ʜʘʚʩʥʳ ʪʵʥʮʚʵʨʠʡʛ ʭʘʜʛʘʣʘʭ ʭʦʦʣʣʦʣʪʳʥ ʩʪʨʘʪʝʛʠ 

ʙʘʨʠʤʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ECW ᴇʥʜᴇʨʪʵʡ ʪʘʤʠʨʯʠʜ ʙʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪʵʜ ʣʠʤʬʠʡʥ ʫʩ ʟʘʡʣʫʫʣʘʭ ʤʘʩʩʘʞ ʙʦʣʦʥ ʢʨʠʦ ʵʤʯʠʣʛʵʵʛ ʘʰʠʛʣʘʭ ʥʴ װʨ 

ʜװʥʪʵʡ. ʍʘʨʠʥ ECW ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʠʜ ʙʵʣʪʛʵʣʠʡʥ ʷʚʮʘʜ ʵʨʜʵʩʞװװʣʩʵʥ ʫʩʳʛ 

ʪʦʛʪʤʦʣ ʭʵʨʵʛʣʵʞ, ʮʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʵʟʣʵʭװװʥʠʡʛ ʭʵʚʠʡʥ ʭʵʤʞʵʵʥʜ ʭʘʜʛʘʣʘʭʘʜ 

ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 

ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ (TBW): ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭװʯ ʙʦʣʦʥ ʙʠʝʠʡʥ ʞʠʥ 

ʰʘʘʨʜʩʘʥ ʪᴇʨʣװװʜ ʫʩʥʳ ʘʛʫʫʣʘʤʞʘʘʨ ʠʣװװ ʙʫʶʫ ʯᴇʣᴇᴇʪ ʙᴇʭ (39.9 ʣ), װʥʜʵʩʥʠʡ 

ʙᴇʭ (39.5 ʣ), ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (39.3 ʣ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʩ (37.4 ʣ) 

ʠʣװװ ʙʘʡʥʘ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (21.5 ʣ), ʪʘʝʢʚʦʥʜʦ (31.4 ʣ), ʮʘʥʘ (31.5 ʣ) ʟʵʨʵʛ 

ʞʠʥʛʠʡʥ ʭʷʟʛʘʘʨʣʘʣʪʪʘʡ ʵʩʚʵʣ ʙʘʛʘ ʥʘʩʥʳʭʘʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʪᴇʨʣװװʜʵʜ ʵʥʵ 

  .ʣʵʣʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘװװʟװ

ɻʠʤʥʘʩʪʠʢʠʡʥ ʭʫʚʴʜ ʥʘʩʥʳ ʦʥʮʣʦʛ ʙʦʣʦʥ ʙʠʝʠʡʥ ʞʠʥ ʙʘʛʘ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʘʩ װװʜʵʥ ʜʫʥʜʞʘʘʩ ʭʵʪ ʜʦʦʛʫʫʨ (ʙʘʨʘʛ 16 ʣ-ʠʡʥ ʟᴇʨװװʪʵʡ) ʙʘʡʛʘʘ ʥʴ 

ʬʠʟʠʦʣʦʛʠʡʥ ʦʥʮʣʦʛʪʦʡ ʥʠʡʮʵʞ ʙʘʡʥʘ (ɿʫʨʘʛ 50). 

ʍʘʚʘʥʛʠʡʥ ʠʥʜʝʢʩʵʵʨ װʥʜʵʩʥʠʡ ʩʫʨ, ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪʠʡʥ ʪʘʤʠʨʯʜʳʥ ʫʩʥʳ 

ʭʵʨʵʛʣʵʵ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʫʶʫ ECW/TBW ʭʘʨʴʮʘʘ ʜʫʥʜʞʘʘʨ 0.373, ʙʫʫʜʣʘʛʳʥ 

ʪʘʤʠʨʯʜʳʥʭ 0.383 ʙʘʡʣʘʘ.  
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ɿʫʨʘʛ 50. ɹʠʝʠʡʥ ʥʠʡʪ ʫʩʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

4. ɼʦʪʦʨ ʵʨʭʪʥʠʡ ЊЊʭʥʠʡ ʪʘʣʙʘʡ, ʩʤ2, (VFA)  

ʋʛ װʟװװʣʵʣʪ ʥʴ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʘʥ ʵʨʩ ʷʣʛʘʘʪʘʡ 

ʙʘʡʥʘ. ɾʠʥʛʠʡʥ ʘʥʛʠʣʘʣʪʘʡ ʙʦʣʦʥ ʭװʯʥʠʡ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ ʙʦʣʦʭ װʥʜʵʩʥʠʡ ʙᴇʭ 

(66.9 ʩʤĮ), ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (65.9 ʩʤĮ), ʯᴇʣᴇᴇʪ ʙᴇʭ (65.3 ʩʤĮ) ʙʦʣʦʥ ʞװʜʦ (63.8 ʩʤĮ) 

ʥʴ ʜʫʥʜʞʘʘʩ ʦʡʨʦʣʮʦʦʛʦʦʨ 30-35%-ʠʘʨ ʠʣװװ ʙʫʶʫ ʭʘʤʛʠʡʥ ʠʭ ʜʦʪʦʨ ᴇᴇʭʥʠʡ 

ʭʫʨʠʤʪʣʘʣʪʘʡ ʙʘʡʥʘ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (25.4 ʩʤĮ), ʜʘʨʪʩ (26.8 ʩʤĮ) ʙʦʣʦʥ ʪʵʰװװʨ 

(30.8 ʩʤĮ) ʥʴ ʜʫʥʜʞʘʘʩ 40-50%-ʠʘʨ ʙʘʛʘ װʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʵʜʛʵʵʨ ʩʧʦʨʪʦʜ 

ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʭᴇʥʛᴇʥ ʙʘʡʜʘʣ, ʘʵʨʦʜʠʥʘʤʠʢ ʯʘʜʚʘʨ ʯʫʭʘʣ ʙʦʣʦʭʳʛ ʠʣʪʛʵʥʵ. 

 

ɿʫʨʘʛ 51. ɼʦʪʦʨ ʵʨʭʪʥʠʡ ЊЊʭʥʠʡ ʪʘʣʙʘʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ɹʠʦʤʝʭʘʥʠʢʠʡʥ ʭʫʚʴʜ VFA ʙʘʛʘ ʙʘʡʭ ʥʴ 'ʭװʯ ʙʘ ʞʠʥʛʠʡʥ ʭʘʨʴʮʘʘ'-ʛ ʩʘʡʞʨʫʫʣʞ, 

ʛʠʤʥʘʩʪʠʢ, ʪʵʰװװʨ, ʙʘʜʤʠʥʪʦʥ ʟʵʨʵʛ ʭʫʨʜ, ʘʚʭʘʘʣʞ ʩʘʤʙʘʘ ʰʘʘʨʜʩʘʥ ʪᴇʨʣװװʜʵʜ 

ʛװʡʮʵʪʛʵʣʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ.  
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5. ʋʫʨʘʛ (ʢʛ) 

ʋʫʨʛʠʡʥ ʘʛʫʫʣʘʤʞʘʘʨ ʯᴇʣᴇᴇʪ ʙᴇʭ (10.8 ʢʛ), ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (10.7 ʢʛ), ʩʘʛʩʘʥ 

ʙᴇʤʙᴇʛ ʙʦʣʦʥ װʥʜʵʩʥʠʡ ʙᴇʭ (ʪʫʩ ʙװʨ 10.6 ʢʛ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ (10.1 ʢʛ) ʠʣװװ 

 ʯ ʙʦʣʦʥװʜʵʜ ʰʘʘʨʜʘʛʜʘʭ ʪʵʩʨʵʭ ʭװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ ʥʴ ʵʜʛʵʵʨ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʟװ

ʛʠʧʝʨʪʨʦʬʠʡʥ ʭʵʨʵʛʮʵʵʪʵʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (ʥʘʩʥʳ ʟᴇʨװװʛʵʵʩ 

ʭʘʤʘʘʨʯ 5.8 ʢʛ), ʪʘʝʢʚʦʥʜʦ (8.4 ʢʛ), ʮʘʥʘ (8.5 ʢʛ) ʙʦʣʦʥ ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ (8.6 ʢʛ) 

ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʙʘʛʘ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ ʪʘʝʢʚʦʥʜʦ ʙʦʣʦʥ 

ʮʘʥʳʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʜʳʥ ʫʫʨʛʠʡʥ ʜʫʪʘʛʜʘʣ ʥʴ ʪʵʜʥʠʡ ʙʠʝʠʡʥ ʥʠʡʪ ʞʠʥʪʵʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʩʫʣ ʙʘʡʭ ʵʨʩʜʵʣʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 52. ʋʫʨʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

InBody ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ 'ʋʫʨʘʛ' ʥʴ ʭװʥʩʥʠʡ ʭʵʨʵʛʣʵʵ ʙʠʰ, ʭʘʨʠʥ 

ʙʠʝ ʤʘʭʙʦʜ ʜʘʭʴ ʘʟʦʪʳʥ ʪʵʥʮʚʵʨ ʙʦʣʦʥ ʵʩʠʡʥ ʜʦʪʦʨʭ ʰʠʥʛʵʥʠʡʛ ʙʘʨʠʭ ʯʘʜʚʘʨʳʛ 

ʠʣʵʨʭʠʡʣʜʵʛ.  

6. ʕʨʜʵʩ  

ʕʨʜʵʩ, ʢʛ (Mineral)-ʠʡʥ ʭʫʚʴʜ ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ (3.65 ʢʛ), ʯᴇʣᴇᴇʪ ʙᴇʭ (3.61 ʢʛ), 

ʜʘʨʪʩ (3.61 ʢʛ) ʙʦʣʦʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (3.60 ʢʛ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ (3.46 ʢʛ) 

ʠʣװװ ʙʘʡʥʘ. ʕʥʵ ʥʴ ᴇʥʜᴇʨ ʘʯʘʘʣʘʣʪʘʡ ʭװʯʥʠʡ ʙʵʣʪʛʵʣ ʙʦʣʦʥ װʩʨʵʣʪ, ʜʦʨʛʠʣʪ 

ʙװʭʠʡ ʭᴇʜᴇʣʛᴇᴇʥװװʜ ʷʩʥʳ ʵʨʜʵʩʞʠʣʪʵʜ ʵʝʨʵʛʵʵʨ ʥᴇʣᴇᴇʣʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ. ʍʘʨʠʥ 

ʛʠʤʥʘʩʪʠʢ (1.96 ʢʛ), ʪʘʝʢʚʦʥʜʦ (2.95 ʢʛ), ʮʘʥʘ (2.97 ʢʛ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʭʘʤʛʠʡʥ ʙʘʛʘ 

 ʣʵʣʪʪʵʡ ʙʘʡʥʘ. ɻʠʤʥʘʩʪʠʢʠʡʥ ʭʫʚʴʜ ʥʘʩʥʳ ʦʥʮʣʦʛ (10.6 ʥʘʩ) ʙʦʣʦʥ ʙʠʝʠʡʥװװʟװ

ʞʠʥʛʠʡʥ ʙʘʛʘ ʙʘʡʜʘʣ ʛʦʣ ʥᴇʣᴇᴇ װʟװװʣʩʵʥ ʙʦʣ ʙʫʩʘʜ ʪᴇʨʣװװʜʵʜ ʞʠʥʛʠʡʥ 

ʭʷʟʛʘʘʨʣʘʣʪ ʙʦʣʦʥ ʪʵʩʚʵʨʠʡʥ ʙʵʣʪʛʵʣʠʡʥ ʦʥʮʣʦʛ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

ʕʨʜʩʠʡʥ ʭʵʤʞʵʵ ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ ʙʘʡʛʘʘ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʙʵʨʪʵʣ ʛʵʤʪʣʵʵʩ 

ʩʵʨʛʠʡʣʵʭ װװʜʥʵʵʩ ʭʦʦʣʣʦʣʪ ʙʦʣʦʥ ʙʵʣʪʛʵʣʠʡʥ ʭᴇʪᴇʣʙᴇʨʪ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʗʣʘʥʛʫʷʘ ʞʠʥ ʭʘʩʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʘʤʠʨʯʠʜ ʵʨʜʵʩ ʙʦʜʠʩʳʥ 

ʘʣʜʘʛʜʘʣʜ ʦʨʦʭ ʵʨʩʜʵʣʪʵʡʛ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 
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ɿʫʨʘʛ 53. ʕʨʜʩʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ʗʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ, ʢʛ (/Bone mineral content) װʟװװʣʵʣʪ ʥʴ ʩʘʛʩʘʥ 

ʙᴇʤʙᴇʛ (3.01 ʢʛ), ʯᴇʣᴇᴇʪ ʙᴇʭ, ʜʘʨʪʩ ʙʦʣʦʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (ʪʫʩ ʙװʨ 2.96 ʢʛ) ʟʵʨʵʛ 

ʪᴇʨʣװװʜʠʡʥ ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ ʜʫʥʜʞʘʘʩ (2.84 ʢʛ) ʦʡʨʦʣʮʦʦʛʦʦʨ +0.13 ʢʛ 

ʠʣװװ ʙʘʡʥʘ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (1.61 ʢʛ), ʪʘʝʢʚʦʥʜʦ (2.43 ʢʛ), ʮʘʥʘ (2.44 ʢʛ), ʪʘʣʙʘʡʥ 

ʪʝʥʥʠʩ (2.53 ʢʛ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. 

ɻʠʤʥʘʩʪʠʢʠʡʥ ʭʫʚʴʜ ʪʘʤʠʨʯʥʳ ʥʘʩ (10.6 ʞʠʣ) ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ װʥʜʩʵʥ ʰʘʣʪʛʘʘʥ 

ʙʦʣʦʚʯ, ʥʘʩ ʦʡʨʦʣʮʦʦ (14-15 ʥʘʩ) ʪʘʝʢʚʦʥʜʦ ʙʦʣʦʥ ʮʘʥʳʥ ʪʘʤʠʨʯʠʜ ʠʞʠʣ ʥʘʩʥʳ 

ʙʫʩʘʜ ʪʘʤʠʨʯʠʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʷʩʥʳ ʵʨʜʵʩʞʠʣʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 54. ʗʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʵʩ, ʵʨʜʩʠʡʥ ʭʫʚʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ɼʵʵʨʭ ʟʫʨʘʛʣʘʣʜ ʤᴇʥ ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʵʨʜʩʠʡʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʜװʨʩʵʣʩʵʥ ʙᴇʛᴇᴇʜ 

ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʫʛ װʟװװʣʵʣʪ 82%-ʠʘʩ ʜʦʦʰ ʙʘʡʛʘʘ 
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ʪʦʭʠʦʣʜʦʣ ʙװʞʠʛ (81.6%), ʞʶװ ʞʠʮװ ,(81.8%) װʥʜʵʩʥʠʡ ʙᴇʭ, ʯᴇʣᴇᴇʪ ʙᴇʭ (ʪʫʩ ʙװʨ 

81.9%) ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʪʘʤʠʨʯʠʜ ʙʘʡʛʘʘʛ ʘʥʭʘʘʨʘʭ ʥʴ ʟװʡʪʵʡ.  

7. ɹʠʝʠʡʥ ʞʠʥ, (ʢʛ) 

ʍװʥʜʠʡʥ ᴇʨʛᴇʣʪ (68.1 ʢʛ), ʯᴇʣᴇᴇʪ ʙᴇʭ (65.8 ʢʛ), װʥʜʵʩʥʠʡ ʙᴇʭ (64.8 ʢʛ) ʟʵʨʵʛ 

ʭװʯʥʠʡ ʙʦʣʦʥ ʭʘʣʟ ʪʫʣʘʘʥʳ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ ʞʠʥʛʠʡʥ װʟװװʣʵʣʪʵʵʨ ʠʭ ʙʫʶʫ 

ʜʫʥʜʞʘʘʩ 3.4-6.7 ʢʛ-ʘʘʨ ʠʣװװ ʙʘʡʥʘ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (35.3 ʢʛ), ʪʘʝʢʚʦʥʜʦ (53.0 

ʢʛ), ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ (55.9 ʢʛ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʙʘʛʘ ʞʠʥʪʵʡ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ 

ʛʠʤʥʘʩʪʠʢʠʡʥ ʪʘʤʠʨʯʜʳʥ ʞʠʥ ʵʨʩ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʪʵʜʥʠʡ ʥʘʩʥʳ ʦʥʮʣʦʛ (10-11 ʥʘʩ) 

ʙʦʣʦʥ ʪʘʪʘʣʮʣʳʥ ʭװʯʠʡʛ ʷʣʘʥ ʜʠʡʣʵʭʵʜ ʰʘʘʨʜʘʛʜʘʭ 'ʭװʯ-ʞʠʥʛʠʡʥ ʭʘʨʴʮʘʘ'-ʛ 

ᴇʥʜᴇʨ ʙʘʡʣʛʘʭ ʩʧʦʨʪʳʥ ʦʥʮʣʦʛʪʦʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ.  

 
ɿʫʨʘʛ 55. ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ɹʠʦʤʝʭʘʥʠʢʠʡʥ װװʜʥʵʵʩ ʘʚʯ װʟʚʵʣ ʙʠʝʠʡʥ ʞʠʥ ʥʴ ʠʥʝʨʮʠ ʙʦʣʦʥ ʤʦʤʝʥʪʠʡʥ 

ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʵʭʵʜ ʯʫʭʘʣ װװʨʵʛʪʵʡ ʪʫʣ ʙᴇʭ, ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪᴇʜ ʘʙʩʦʣʶʪ ʞʠʥ 

ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ ʜʘʚʫʫ ʪʘʣ ʙʦʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʭᴇʥʛᴇʥ ʘʪʣʝʪʠʢ, ʛʠʤʥʘʩʪʠʢ, ʪʘʝʢʚʦʥʜʦ 

ʟʵʨʵʛʪ ʙʠʝʠʡʥ ʞʠʥ ʙʘʛʘ ʙʘʡʭ ʥʴ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʭʵʤʥʵʣʪ, ʭʫʨʜ, ʪʵʩʨʵʣʪʠʡʛ 

ʩʘʡʞʨʫʫʣʞ, װʝ ʤᴇʯʠʥʜ ʠʨʵʭ ʘʯʘʘʣʣʳʛ ʙʫʫʨʫʫʣʜʘʛ. ɻʵʚʯ ʞʠʥʛʠʡʥ ᴇʩᴇʣʪ ʥʴ ʟᴇʚʭᴇʥ 

ᴇᴇʭʥʠʡ ʵʜ (Fat Mass) ʙʫʩ, ʛʦʣʯʣʦʥ SMM-ʘʘʨ ʷʚʘʛʜʘʭ ʸʩʪʦʡʛ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ.  

8. ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ, ʢʛ (SMM) 

ᴆʛᴇʛʜʣᴇᴇʩ ʭʘʨʘʭʘʜ ʭװʯʥʠʡ ʙʦʣʦʥ ʙʠʝʠʡʥ ʢʦʥʪʘʢʪ ʠʭʪʵʡ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ 

ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ᴇʥʜᴇʨʪʵʡ ʙʘʡʭʘʜ, ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʪʵʩʚʵʨ ʰʘʘʨʜʩʘʥ ʪᴇʨʣװװʜ 

ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ SMM-ʪʘʡ ʙʘʡʥʘ. ʕʥʵʭװ װװʟװװʣʵʣʪʵʵʨ ʯᴇʣᴇᴇʪ ʙᴇʭ (30.5 ʢʛ), 

ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (30.1 ʢʛ), װʥʜʵʩʥʠʡ ʙᴇʭ (30.1 ʢʛ) ʙʦʣʦʥ ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ (29.9 ʢʛ) ʟʵʨʵʛ 

ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ (28.4 ʢʛ) ʠʣװ װװʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʵʜʛʵʵʨ ʩʧʦʨʪʳʥ 

ʪᴇʨʣװװʜʵʜ ʰʘʘʨʜʘʛʜʘʭ ʪʵʩʨʵʭ ʭװʯ ʙʦʣʦʥ ʜʵʵʜ ʭװʯʥʠʡ ʭʵʨʵʛʮʵʵʪʵʡ ʰʫʫʜ 

ʭʦʣʙʦʦʪʦʡ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢ (15.4 ʢʛ), ʪʘʝʢʚʦʥʜʦ (23.4 ʢʛ), ʮʘʥʘ (23.5 ʢʛ) ʟʵʨʵʛ 

ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ɻʠʤʥʘʩʪʠʢʠʡʥ ʭʫʚʴʜ ʦʨʦʣʮʦʛʯʠʡʥ 

ʥʘʩ ʙʘʛʘ (10.6 ʥʘʩ) ʙʘʡʛʘʘ ʥʴ ʙʘʛʘ װʟװװʣʵʣʪʠʡʥ ʛʦʣ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʭʘʜ, ʙʫʩʘʜ 

ʪᴇʨʣװװʜʠʡʥ ʭʫʚʴʜ ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʭᴇʥʛᴇʥ ʙʘʡʜʘʣ, ʫʷʥ ʭʘʪʘʥ ʯʘʥʘʨ ʯʫʭʘʣ װװʨʵʛʪʵʡ 

ʙʘʡʜʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡ.  
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ʊʘʡʣʙʘʨ: ɼʘʨʪʩ, ʪʵʰװװʨ, װʥʜʵʩʥʠʡ ʙᴇʭʠʡʥ ʪᴇʨʣװװʜʵʜ ʥʵʛ ʭװʡʩʠʡʥ ᴇʛᴇʛʜᴇʣ ʙʘʡʭʛװʡ ʪʫʣ ʷʣʛʘʘʥʳ ʪʦʦʮʦʦʣʦʣ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʛʘʨʩʘʥ. 

ɿʫʨʘʛ 56. ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ, ʭϾʡʩʵʵʨ 
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ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ SMM-r ʥ ʜʫʥʜʞʠʡʛ ʭװʡʩʵʵʨ ʘʚʯ װʟʚʵʣ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ 

ʜʫʥʜʘʞ 23.7 ʢʛ, ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 30.9 ʢʛ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʵʨʵʛʪʵʡ 

ʪʘʤʠʨʯʠʜ ɻ ʤʵʛʪʵʡʛʵʵʩ ʜʫʥʜʞʘʘʨ 7.3 ʢʛ-ʘʘʨ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ.  

ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʵʵʨ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʛ ʪʦʦʮʦʭʦʜ ʠʭʵʥʭ ʪᴇʨᴇʣʜ 

ʵʨʵʛʪʵʡ  (ǁ) ʪʘʤʠʨʯʜʳʥ SMM ʠʣװװ ʭʘʥʜʣʘʛʘ ʘʞʠʛʣʘʛʜʘʚ. ʗʣʛʘʘ ʠʭʪʵʡ ʪᴇʨʣװװʜ ʥʴ 

ʙװʞʠʛ (ǀ 23.40 ʢʛ, ǁ 35.60 ʢʛ, ʷʣʛʘʘ (ȹ)=12.20 ʢʛ), ʞʶװ ʞʠʮװ (ǀ 22.20 ʢʛ, ǁ 32.30 ʢʛ, 

ȹ=10.10 ʢʛ), װʥʜʵʩʥʠʡ ʩʫʨ (ǀ 22.05 ʢʛ, ǁ 31.50 ʢʛ, ȹ=9.45 ʢʛ), ʭᴇʥʛᴇʥ ʘʪʣʝʪʠʢ (ǀ 

22.13 ʢʛ, ǁ 30.57 ʢʛ, ȹ=8.45 ʢʛ), ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (ǀ 24.63 ʢʛ, ǁ 32.64 ʢʛ, ȹ=8.01 ʢʛ) 

ʟʵʨʵʛ ʙʘʡʥʘ. 

SMM ʥʴ ʪʘʤʠʨʯʥʳ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ʩʫʫʨʴ ʪװʚʰʠʥ (BMR) ʙʦʣʦʥ 

ʤʝʭʘʥʠʢ ʭװʯ ʛʘʨʛʘʭ ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʛʯ ʛʦʣ װʟװװʣʵʣʪ ʙᴇʛᴇᴇʜ ʙʠʦʤʝʭʘʥʠʢʠʡʥ 

 ʯʪʵʡװʜʥʵʵʩ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡ ʠʭʩʵʭ ʥʴ ʘʛʰʠʣʪʳʥ ʜʵʵʜ ʭװװ

ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ (Force-Velocity curve). ɻʵʩʵʥ ʯ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʠʭ ʙʘʡʭ ʥʴ 

ʘʵʨʦʙʠʢ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʞ, ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ 

ʭʵʨʵʛʮʵʵʛ ʠʭʵʩʛʵʭ ʩᴇʨᴇʛ ʪʘʣʪʘʡ ʙʘʡʞ ʙʦʣʥʦ. ʊʠʡʤʵʵʩ SMM ʥʴ ʪʫʭʘʡʥ ʩʧʦʨʪʳʥ 

ʪᴇʨʣʠʡʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ ʪװʚʰʠʥʜ ʙʘʡʭ ʸʩʪʦʡ.  

SMM ʥʵʤʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ (ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ ʙʦʣʦʚʯ ʭװʯ ʰʘʘʨʜʣʘʛʘʪʘʡ) 

ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʛʠʧʝʨʦʪʨʦʬʠʡʥ ʙʵʣʪʛʵʣʠʡʥ ʤᴇʯʣᴇʛʠʡʛ (6-12 ʜʘʚʪʘʣʪ, 70-85% 

1RM) ʭʵʨʵʛʞװװʣʵʭ ʥʴ ʟװʡʪʵʡ. ʍʘʨʠʥ SMM ᴇʥʜᴇʨʪʵʡ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʤʵʜʨʵʣ-

ʙʫʣʯʠʥʛʠʡʥ ʜʘʩʘʥ ʟʦʭʠʮʣʳʛ ʩʘʡʞʨʫʫʣʘʭ ʧʣʠʦʤʝʪʨʠʢ ʙʦʣʦʥ ʜʵʵʜ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʜ 

ʰʠʣʞʠʭ ʭʵʨʵʛʪʵʡ. ʍʦʦʣʣʦʣʪʳʥ ʭʫʚʴʜ ʫʫʨʛʠʡʥ ʥʠʡʣʵʛʞװװʣʵʣʪʠʡʛ ʜʵʤʞʠʭʠʡʥ ʪʫʣʜ 

ʙʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ ʮʦʥʭ װʝʠʡʛ ʘʰʠʛʣʘʥ ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʤʞʵʵʛʵʵʨ ʫʫʨʘʛ ʭʵʨʵʛʣʵʭ 

ʙʘʨʠʤʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

9. ɹʠʝʠʡʥ ЊЊʭ 

ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʤʘʩʩ, ʢʛ (BFM)-r ʥ ʭʫʚʴʜ ʩʧʦʨʪʳʥ ʪᴇʨʣʠʡʥ ʦʥʮʣʦʛʦʦʩ 

ʭʘʤʘʘʨʘʥ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨ (ʍɹʋ 6.1 ʢʛ, ʍʀʋ 14.8 ʢʛ)-ʪʵʡ ʙʘʡʥʘ. ɼʫʥʜʘʞ װʟװװʣʵʣʪ 

(10.4 ʢʛ)-ʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʤʛʠʡʥ ʙʘʛʘ ʥ ɹʛʠʤʥʘʩʪʠʢ (6.1 ʢʛ), ʙʘʜʤʠʥʪʦʥ (7.4 ʢʛ) 

ʙᴇʛᴇᴇʜ ʜʫʥʜʞʘʘʩ 30-40%-ʠʘʨ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʪʘʪʘʣʮʣʳʥ ʭװʯʠʡʛ ʜʘʚʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʧʦʨʪʳʥ ʦʥʮʣʦʛʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʥʴ 

ʙʫʫʜʣʘʛʘ (14.8 ʢʛ), ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (14.5 ʢʛ) ʙᴇʛᴇᴇʜ ʜʫʥʜʞʘʘʩ 40% ʦʨʯʠʤ ʠʣװװ 

ʙʘʡʥʘ. ʊʵʥʮʚʵʨʪʵʡ ʙװʣʵʛʪ ʭᴇʣ ʙᴇʤʙᴇʛ, ʭᴇʥʛᴇʥ ʘʪʣʝʪʠʢ, װʥʜʵʩʥʠʡ ʩʫʨ ʟʵʨʵʛ ʪᴇʨʣװװʜ 

8-9 ʢʛ ʭʦʦʨʦʥʜ ʙʫʶʫ ʜʫʥʜʞʘʘʩ ʙʘʛʘ ʟʵʨʵʛ ʜʦʦʛʫʫʨ, ʪʦʭʠʨʦʤʞʪʦʡ ʪװʚʰʠʥʜ ʙʘʡʥʘ. 

ʍװʡʩʵʵʨ ʘʚʯ װʟʚʵʣ ʠʭʵʥʭ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣʜ ʵʤʵʛʪʵʡ (ǀ) ʪʘʤʠʨʯʜʳʥ ᴇᴇʭʥʠʡ 

ʤʘʩʩ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʣʘʘ. ʍʘʤʛʠʡʥ ʠʭ ʷʣʛʘʘʪʘʡ ʪᴇʨʣװװʜʵʜ װʥʜʵʩʥʠʡ ʩʫʨ 

(ǀ 15.1 ʢʛ, ǁ 4.6 ʢʛ, ȹ=10.5 ʢʛ), ʙʦʢʩ (ǀ 17.3 ʢʛ, ǁ 7.0 ʢʛ, ȹ=10.3 ʢʛ), ʙʘʜʤʠʥʪʦʥ (ǀ 

16.1 ʢʛ, ǁ 6.4 ʢʛ, ȹ=9.7 ʢʛ), ʢʨʠʢʝʪ (ǀ 16.1 ʢʛ, ǁ 6.6 ʢʛ, ȹ=9.6 ʢʛ), ʩʘʤʙʦ (ǀ 15.8 ʢʛ, ǁ 

7.2 ʢʛ, ȹ=8.7 ʢʛ) ʦʨʞ ʙʘʡʥʘ. 

ɹʠʦʤʝʭʘʥʠʢʠʡʥ ʪʘʣʘʘʩ ʘʚʯ װʟʚʵʣ, BFM ʥʴ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ʭʫʚʴʜ 

ʠʜʵʚʭʛװʡ ʵʜ ʙᴇʛᴇᴇʜ ʭʫʨʜ, ʭװʯ, ʪʵʩʨʵʣʪ ʰʘʘʨʜʩʘʥ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ ʠʣװװʜʵʣ ᴇᴇʭ 

ʥʴ ʛװʡʮʵʪʛʵʣʠʡʥ װʨ ʘʰʛʠʡʛ ʙʫʫʨʫʫʣʘʭ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. ʅʴʶʪʦʥʳ II ʭʫʫʣʠʘʨ 

(F=ma) ʠʣװװʜʵʣ BFM ʥʴ ʭʫʨʜʘʪʛʘʣ ʘʚʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʞ, 

ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʠʭʵʩʛʵʜʵʛ. ʍʘʨʠʥ ʙʫʫʜʣʘʛʘ ʟʵʨʵʛ ʩʪʘʪʠʢ ʪᴇʣᴇʚʪʵʡ ʩʧʦʨʪʦʜ 

BFM ʥʴ ʛװʡʮʵʪʛʵʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʙʘʛʘʪʘʡ ʙʦʣ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪʠʡʥ ʭʫʚʴʜ ʞʠʥ 

ʥʵʤʵʭʵʜ (ʭʵʨʵʚ ʞʠʥʛʠʡʥ ʘʥʛʠʣʘʣ ʭʷʟʛʘʘʨʛװʡ ʙʦʣ) ʪʫʣʛʫʫʨ ʙʦʣʜʦʛ ʪʘʣʪʘʡ.  
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ʊʘʡʣʙʘʨ: ɼʘʨʪʩ, ʪʵʰװװʨ, װʥʜʵʩʥʠʡ ʙᴇʭʠʡʥ ʪᴇʨʣװװʜʵʜ ʥʵʛ ʭװʡʩʠʡʥ ᴇʛᴇʛʜᴇʣ ʙʘʡʭʛװʡ ʪʫʣ ʷʣʛʘʘʥʳ ʪʦʦʮʦʦʣʦʣ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʛʘʨʩʘʥ. 

ɿʫʨʘʛ 57. ɹʠʝʠʡʥ ЊЊʭʥʠʡ ʤʘʩʩʳʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ, ʭϾʡʩʵʵʨ
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ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ, % (PBF) ʥʴ ᴇʩʚᴇʨ ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʝʨᴇʥʭʠʡ ʵʨװװʣ 

ʤʵʥʜʠʡʥ ʞʠʰʠʛʪ ʥʠʡʮʵʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʘʥ 

12.5%-ʘʘʩ 24.9%-ʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨ ʙʘʡʥʘ. ɼʠʥʘʤʠʢ, ʪʵʩʨʵʣʪʪʵʡ 

ʭᴇʜᴇʣʛᴇᴇʥ ʰʘʘʨʜʜʘʛ ʪᴇʨʣװװʜ (ʙʘʜʤʠʥʪʦʥ, ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ) ᴇᴇʭʥʠʡ ʭʫʚʴ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʙʘʡʛʘʘ ʙʦʣ ʩʪʘʪʠʢ ʙʦʣʦʥ ᴇʚʣʠʡʥ ʩʧʦʨʪʳʥ ʟʘʨʠʤ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʜʵʵʛװװʨ 

 ,ʣʵʣʪʪʵʡ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʙʘʜʤʠʥʪʦʥ (12.5%), ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ (14.5%)װװʟװ

ʭᴇʣ ʙᴇʤʙᴇʛ (15.1%) ʙʦʣʦʥ װʥʜʵʩʥʠʡ ʩʫʨ (15.2%) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʥʴ ʜʫʥʜʘʞ 

 ʣʵʣʪʵʵʩ ʜʦʦʛʫʫʨ ʙʫʶʫ PBF ʭʘʤʛʠʡʥ ʙʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʪʫʭʘʡʥ ʪʘʤʠʨʯʜʳʥװװʟװ

ʭʫʨʜ, ʘʚʭʘʘʣʞ ʩʘʤʙʘʘ ᴇʥʜᴇʨ ʙʘʡʭ ʙʠʦʤʝʭʘʥʠʢ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʥʘ. ʍʘʨʠʥ 

ʙʫʫʜʣʘʛʘ (24.9%), ʮʘʥʘ (22.5%), ʪʵʰװװʨ (22.2%) ʙʦʣʦʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (21.2%) ʥʴ 

ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʫʶʫ ʜʫʥʜʞʘʘʩ 4-8%-ʠʘʨ ʠʭ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ 

ʙʫʫʜʣʘʛʳʥ ʪᴇʨᴇʣ ʥʴ ʭᴇʜᴇʣʛᴇᴇʥ ʙʘʛʘʪʘʡ ʪʫʣ ʵʥʝʨʛʠ ʟʘʨʮʫʫʣʘʣʪ ʩʫʣ ʙʘʡʛʘʘʛ 

ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ɹʘʜʤʠʥʪʦʥ, ʭᴇʣ ʙᴇʤʙᴇʛ ʟʵʨʵʛ ʪᴇʨʣװװʜʵʜ PBF ʙʘʛʘ ʙʘʡʭ ʥʴ ʠʥʝʨʮʠʡʛ 

ʙʫʫʨʫʫʣʞ, ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʭʫʨʜʳʛ ʥʵʤʵʛʜװװʣʜʵʛ10. ʍʘʨʠʥ ʭװʡʪʵʥ ʥᴇʭʮᴇʣʜ 

ʭʠʯʵʵʣʣʵʜʵʛ ʮʘʥʘ, ʪʵʰװװʨ ʵʩʚʵʣ ʫʩʘʥʜ ʩʵʣʵʣʪʠʡʥ ʩʧʦʨʪʦʜ ʘʨʴʩʘʥ ʜʦʦʨʭ ᴇᴇʭ ʥʴ 

ʜʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʭ װװʨʵʛʪʵʡ ʯ, ʵʣʠʪ ʪװʚʰʠʥʜ ʛװʡʮʵʪʛʵʣʜ ʩʘʘʜ ʫʯʨʫʫʣʘʭ 

ʵʨʩʜʵʣʪʵʡ11.  

10. ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ, ʢʛ/ʤ2 (BMI) 

ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ BMI ʥʴ ɼʕʄɹ-r ʥ ʭʵʚʠʡʥ ʘʥʛʠʣʘʣʜ (18.5-24.9) ʙʘʛʪʘʞ 

ʙʘʡʛʘʘ ʥʴ ʪʘʤʠʨʯʜʳʥ ʝʨᴇʥʭʠʡ ʵʨװװʣ ʤʵʥʜ, ʙʠʝʠʡʥ ʙװʪʵʮ ʭʘʨʴʮʘʥʛʫʡ ʪʦʛʪʚʦʨʪʦʡ 

ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

ʉʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʦʥʮʣʦʛʦʦʩ ʰʘʣʪʛʘʘʣʘʥ BMI-ʠʡʥ װʟװװʣʵʣʪ ʠʭʵʵʭʵʥ 

ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʥʘ. ɼʫʥʜʘʞ (21.6 ʢʛ/ʤ2)-ʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʠʤʥʘʩʪʠʢ (17.3 ʢʛ/ʤ2) 

ʙʦʣʦʥ ʭᴇʣ ʙᴇʤʙᴇʛ (18.5 ʢʛ/ʤ2)-ʠʡʥ ʪʘʤʠʨʯʜʳʥ BMI ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʚ. ʕʥʵ ʥʴ 

ʪʫʭʘʡʥ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ ʙʠʝʠʡʥ ʭᴇʥʛᴇʥ ʙʘʡʜʘʣ, ʭʫʨʜ, ʫʷʥ ʭʘʪʘʥ ʯʘʥʘʨ ʯʫʭʘʣ 

ʙʦʣʦʭʳʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ (24.6 ʢʛ/ʤ2), ʯᴇʣᴇᴇʪ ʙᴇʭ (23.2 ʢʛ/ʤ2), 

ʞװʜʦ (23.1 ʢʛ/ʤ2) ʟʵʨʵʛ ʭװʯʥʠʡ ʙʦʣʦʥ ʢʦʥʪʘʢʪʪʘʡ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ ʜʫʥʜʞʘʘʩ ʠʣװװ 

SMM-r װװʣʵʣʪʪʵʡ ʙʘʡʥʘ. BMI ʠʭ ʙʘʡʭ ʥʴ ᴇᴇʭᴇʥ ʜʘʚʭʘʨʛʘʘʩ ʠʣװװʟװ ʥ ʭᴇʛʞʠʣʪʵʡ 

ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʦʭʳʛ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ.  

ʍװʡʩʵʵʨ ʘʚʯ װʟʚʵʣ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 22.01 ʢʛ/ʤĮ, ʵʨʵʛʪʵʡ 

ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 21.35 ʢʛ/ʤĮ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʠʜ 

ʵʨʵʛʪʵʡʛʵʵʩ ʜʫʥʜʞʘʘʨ 0.66 ʢʛ/ʤĮ-ʘʘʨ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ.  

ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʵʵʨ ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʛ ʪʦʦʮʦʭʦʜ ʭװʡʩʠʡʥ ʷʣʛʘʘ ʥʴ 

ʪʫʭʘʡʥ ʩʧʦʨʪʳʥ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʷʣʛʘʘ, ʥʘʩʥʳ ʙװʪʵʮ, ʞʠʥʛʠʡʥ ʘʥʛʠʣʘʣ, ʪװװʚʨʠʡʥ 

ʙװʨʵʣʜʵʭװװʥʵʵʩ ʰʘʣʪʛʘʘʣʘʥ ᴇᴇʨ ᴇᴇʨ ʭʵʚ ʰʠʥʞʪʵʡ ʙʘʡʣʘʘ. ʍʘʤʛʠʡʥ ʠʭ ʷʣʛʘʘʪʘʡ 

ʥʴ ʭᴇʣ ʙᴇʤʙᴇʛ (ǀ 21.70 ʢʛ/ʤĮ, ǁ 18.17 ʢʛ/ʤĮ, ȹ=3.53 ʢʛ/ʤĮ), ʙʫʫʜʣʘʛʘ (ǀ 20.00 ʢʛ/ʤĮ, 

ǁ 23.10 ʢʛ/ʤĮ, ȹ=-3.10 ʢʛ/ʤĮ), ʙʦʢʩ (ǀ 23.07 ʢʛ/ʤĮ, ǁ 20.17 ʢʛ/ʤĮ, ȹ=2.91 ʢʛ/ʤĮ), 

ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ (ǀ 22.13 ʢʛ/ʤĮ, ǁ 19.35 ʢʛ/ʤĮ, ȹ=2.78 ʢʛ/ʤĮ), ʢʨʠʢʝʪ (ǀ 23.10 ʢʛ/ʤĮ, 

ǁ 20.57 ʢʛ/ʤĮ, ȹ=2.53 ʢʛ/ʤĮ) ʟʵʨʵʛ ʪᴇʨʣװװʜ ʙʘʡʥʘ. 

 
10 {ǘŜǇƘŜƴǎΣ WΦ aΦΣ Ŝǘ ŀƭΦ όнлмуύΦ 9ũŜŎǘ ƻŦ ōƻŘȅ ŎƻƳǇƻǎƛǝƻƴ ƻƴ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ǊŜǎǇƻƴǎŜǎ ǘƻ ŎƻƭŘπǿŀǘŜǊ ƛƳƳŜǊǎƛƻƴ 
ŀƴŘ ǊŜŎƻǾŜǊȅ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜΦ LƴǘŜǊƴŀǝƻƴŀƭ WƻǳǊƴŀƭ ƻŦ {ǇƻǊǘǎ tƘȅǎƛƻƭƻƎȅ ŀƴŘ tŜǊŦƻǊƳŀƴŎŜΣ моόоύΣ оунςоуфΦ 
11 wŜŎƘΣ bΦΣ .ǊŜǎǎŜƭΣ 9ΦΣ ϧ [ƻǳŘŜǊΣ ¢Φ όнлнмύΦ tǊŜŘƛŎǝǾŜ ŀōƛƭƛǘȅ ƻŦ ōƻŘȅ Ŧŀǘ ǇŜǊŎŜƴǘŀƎŜ ƻƴ ǝǎǎǳŜ ŎƻƻƭƛƴƎ ŘǳǊƛƴƎ ŎƻƭŘπ
ǿŀǘŜǊ ƛƳƳŜǊǎƛƻƴΦ WƻǳǊƴŀƭ ƻŦ !ǘƘƭŜǝŎ ¢ǊŀƛƴƛƴƎΣ рсόсύΣ рпуςррпΦ 



67  

 
ʊʘʡʣʙʘʨ: ɼʘʨʪʩ, ʪʵʰװװʨ, װʥʜʵʩʥʠʡ ʙᴇʭʠʡʥ ʪᴇʨʣװװʜʵʜ ʥʵʛ ʭװʡʩʠʡʥ ᴇʛᴇʛʜᴇʣ ʙʘʡʭʛװʡ ʪʫʣ ʷʣʛʘʘʥʳ ʪʦʦʮʦʦʣʦʣ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʛʘʨʩʘʥ. 

ɿʫʨʘʛ 58. ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ, ʭϾʡʩʵʵʨ 

19.8

21.7

20.2

23.1

21.5
20.7

21.9

17.1

22.4
22.0

22.8

20.6 20.6 20.8
21.7

19.3 19.4

21.2

22.9

20.2

18.2

21.0

24.4

21.5

23.1

21.321.2
20.6

23.1

20.0

22.1

21.2

22.0

17.3

22.9

23.8

21.3

23.1

21.7

23.8

21.4
22.1

21.5

20.4

21.7 21.7

20.9

25.2

22.6

23.7

22.0

ʕʨʵʛʪʵʡ ʕʤʵʛʪʵʡ



68  

11. ɹϾʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘ (WHR) 

ᴆʛᴇʛʜʣᴇᴇʩ ʭʘʨʘʭʘʜ WHR װʟװװʣʵʣʪʵʵʨ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʫʶʫ 'ʵʣʩʵʥ ʮʘʛ' 

ʭʵʣʙʵʨʠʡʥ ʙʠʝʠʡʥ ʛʘʣʙʠʨʪʘʡ ʪᴇʨᴇʣʜ ʛʠʤʥʘʩʪʠʢ (0.75) ʙʦʣʦʥ ʙʘʜʤʠʥʪʦʥ (0.80) 

ʦʨʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʴ ʜʫʥʜʘʞ װʟװװʣʵʣʪʵʵʩ (0.83) ʜʦʦʛʫʫʨ ʙʘʡʛʘʘ ʥʴ ʘʵʨʦʙʠʢ 

ʯʘʜʘʤʞ ᴇʥʜᴇʨ, ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ ʙʘʛʘʪʘʡʛ ʠʣʪʛʵʥʵ. ʍʘʨʠʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ 

(0.87), ʯᴇʣᴇᴇʪ ʙᴇʭ (0.86), ʞװʜʦ (0.85) ʟʵʨʵʛ ʭװʯʥʠʡ ʙʦʣʦʥ ʢʦʥʪʘʢʪ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ 

ʜʫʥʜʞʘʘʩ ʜʵʵʛװװʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʵʜʛʵʵʨ ʩʧʦʨʪʳʥ ʦʥʮʣʦʛ ʙʦʣʦʭ ʭװʥʜ 

ʞʠʥʛʠʡʥ ʘʥʛʠʣʘʣ ʙʦʣʦʥ ʠʭ ʙʠʝʠʡʥ (core) ʟʫʟʘʘʥ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʠʣʪʵʡ ʰʫʫʜ 

ʭʘʤʘʘʨʘʣʪʘʡ. 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ WHR-ʥʳ ʜʫʥʜʞʠʡʛ ʭװʡʩʵʵʨ ʘʚʯ װʟʚʵʣ 

ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 0.838, ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 0.828 ʙʫʶʫ ɻʤʵʛʪʵʡ 

ʪʘʤʠʨʯʠʜ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʘʘʩ ʜʫʥʜʞʘʘʨ 0.01-ʘʘʨ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ ʙʘʡʚ. 

ʉʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʛ ʭʘʨʚʘʣ ʭʘʤʛʠʡʥ ʠʭ ʷʣʛʘʘʪʘʡ ʥʴ ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ (ǀ 

0.837, ǁ 0.780, ȹ=0.057), ʙʦʢʩ (ǀ 0.861, ǁ 0.821, ȹ=0.040), ʩʘʤʙʦ (ǀ 0.875, ǁ 0.838, 

ȹ=0.038), ʪʘʝʢʚʦʥʜʦ (ǀ 0.822, ǁ 0.791, ȹ=0.031), ʙʘʜʤʠʥʪʦʥ (ǀ 0.825, ǁ 0.794, 

ȹ=0.031) ʙʘʡʥʘ (ɿʫʨʘʛ 60).  

ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥʜ WHR ʙʘʛʘ ʙʘʡʭ ʥʴ ʟװʨʭ ʩʫʜʘʩʥʳ ᴇʚʯʣᴇʣʠʡʥ ʵʨʩʜʵʣ 

ʙʘʛʘ, ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ᴇʥʜᴇʨ ʠʜʵʚʭʞʠʣʠʡʛ ʠʣʵʨʭʠʡʣʜʵʛ. ʊʘʤʠʨʯʜʳʥ ʭʫʚʴʜ 

ʵʥʵ װʟװװʣʵʣʪ ʥʴ ʟᴇʚʭᴇʥ ʵʨװװʣ ʤʵʥʜʠʡʥ ʵʨʩʜʵʣʠʡʛ ʙʫʩ, ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʤʝʭʘʥʠʢ, ʭװʯ 

ʜʘʤʞʫʫʣʘʣʪ, ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ, ʞʠʥʛʠʡʥ ʘʥʛʠʣʣʳʥ ʤʝʥʝʞʤʝʥʪʪʵʡ ʯ ʪʦʜʦʨʭʦʡ 

ʭʵʤʞʵʵʥʜ ʭʦʣʙʦʦʪʦʡ.  

12. ɾʠʥʛʠʡʥ ʭʷʥʘʣʪ, ʢʛ  

ɼʫʥʜʞʘʘʨ ᴇᴇʭʥʠʡ ʭʷʥʘʣʪ -0.1 ʢʛ ʙʫʶʫ ʭʵʚʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʘ ʯ, ʙʫʣʯʠʥʛʠʡʥ 

ʭʷʥʘʣʪ +3.6 ʢʛ ʙʘʡʛʘʘ ʥʴ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʮʵʜ ʘʥʘʙʦʣʠʟʤʳʥ ʧʨʦʮʝʩʩʳʛ 

ʵʨʯʠʤʞװװʣʵʭ ʥʵʥ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ɹʘʜʤʠʥʪʦʥ (+6.4 ʢʛ), ʭᴇʣ ʙᴇʤʙᴇʛ (+5.7 ʢʛ)-ʠʡʥ ʪʘʤʠʨʯʠʜ ʞʠʥ ʥʵʤʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʙᴇʛᴇᴇʜ װװʥʠʡ 85-90% ʥʴ SMM ʥʵʤʵʛʜװװʣʵʭʵʜ ʯʠʛʣʵʞ ʙʘʡʥʘ. ʍʘʨʠʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ 

(-4.4 ʢʛ), ʜʘʨʪʩ (-2.3 ʢʛ), ʞװʜʦ (-1.9 ʢʛ)-ʠʡʥ ʪʘʤʠʨʯʠʜ ʞʠʥ ʭʘʩʘʭ ʰʘʘʨʜʣʘʛʘ 

ʜʘʚʘʤʛʘʡʣʞ, ᴇᴇʭʥʠʡ ʠʣװװʜʵʣ (Fat Control) ʠʭ ʙʘʡʥʘ. ʊʵʰװװʨʠʡʥ ʪᴇʨᴇʣ ʥʴ ʞʠʥʛʠʡʥ 

ʭʷʥʘʣʪ 0 ʢʛ ʙʫʶʫ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʭʘʤʛʠʡʥ ʪʵʥʮʚʵʨʪʵʡ ʭʘʨʴʮʘʘʛ ʭʘʜʛʘʣʞ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 59. ɹʠʝʠʡʥ ʞʠʥʛʠʡʥ ʭʷʥʘʣʪʳʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 
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ʊʘʡʣʙʘʨ: ɼʘʨʪʩ, ʪʵʰװװʨ, װʥʜʵʩʥʠʡ ʙᴇʭʠʡʥ ʪᴇʨʣװװʜʵʜ ʥʵʛ ʭװʡʩʠʡʥ ᴇʛᴇʛʜᴇʣ ʙʘʡʭʛװʡ ʪʫʣ ʷʣʛʘʘʥʳ ʪʦʦʮʦʦʣʦʣ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʛʘʨʩʘʥ. 

ɿʫʨʘʛ 60. ɹϾʩʵʣʭʠʡ ʪʘʰʘʘʥ ʪʦʡʨʛʠʡʥ ʭʘʨʴʮʘʘʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 
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13. Inbody ʦʥʦʦ 

ʉʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʘʥ ʙװʣʛװװʜʠʡʥ ʭʦʦʨʦʥʜ ʩʪʘʪʠʩʪʠʢ 

ʘʯ ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ.  

Inbody ʦʥʦʦʥʳ װʟװװʣʵʣʪʵʵʨ ʮʘʥʘ (81.8), ʯᴇʣᴇᴇʪ ʙᴇʭ (81.5) ʙʦʣʦʥ ʩʘʤʙʦ 

(81.1) ʪᴇʨʣװװʜ ʪʵʨʛװװʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʪᴇʨʣװװʜ ʥʴ ʜʫʥʜʞʘʘʩ 4-6 ʥʵʛʞʵʵʨ ʜʵʵʛװװʨ 

ʙʘʡʛʘʘ ʥʴ ʭװʯʥʠʡ ʙʦʣʦʥ ʪʵʩʚʵʨʠʡʥ ᴇʥʜᴇʨ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʦʣʙʦʦʪʦʡ. ʍʘʨʠʥ 

ʙʫʫʜʣʘʛʘ (72.5), ʙʘʜʤʠʥʪʦʥ (73.2), ʪʘʝʢʚʦʥʜʦ (73.4) ʪᴇʨʣװװʜ ʭʘʤʛʠʡʥ ʙʘʛʘ 

 ʜʵʜ ʰʘʘʨʜʘʛʜʘʭ ʙʫʣʯʠʥʛʠʡʥװװʣʵʣʪʪʵʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʟװ

ʤʘʩʩʳʥ ʘʙʩʦʣʶʪ ʭʵʤʞʵʵ ʙʘʛʘ, ʵʩʚʵʣ ᴇʩʚᴇʨ ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ (ʜʫʥʜʘʞ ʥʘʩ ~15) 

ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʥ ʦʥʮʣʦʛʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ.  

 

ɿʫʨʘʛ 61. Inbody ʦʥʦʦʥʳ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

Inbody ʦʥʦʦ ʥʴ ʙʠʝʠʡʥ ʥʠʡʪ ʫʩ (TBW), ʫʫʨʘʛ, ʵʨʜʵʩ ʙʦʜʠʩ ʙʦʣʦʥ ᴇᴇʭʥʠʡ ʤʘʩʩʳʥ 

ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ ʠʣʵʨʭʠʡʣʜʵʛ ʮʦʛʮ ʠʥʜʝʢʩ ʶʤ. ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥʳ װװʜʥʵʵʩ 

ʘʚʯ װʟʚʵʣ, 80-ʘʘʩ ʜʵʵʰ ʦʥʦʦ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʛʞʠʣ ʩʘʡʥ, ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ 

ʠʜʵʚʭ ᴇʥʜᴇʨ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. ʎʘʥʘ ʙʦʣʦʥ ʙᴇʭʠʡʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʜʳʥ ᴇʥʜᴇʨ ʦʥʦʦ 

ʥʴ ʪʵʜʥʠʡ SMM ʠʣװװ, PBF ʭʘʨʴʮʘʥʛʫʡ ʪʦʭʠʨʦʤʞʪʦʡ ʪװʚʰʠʥʜ ʙʘʡʛʘʘʪʘʡ ʰʫʫʜ 

ʭʘʤʘʘʨʘʣʪʘʡ. ʍʘʨʠʥ ʦʥʦʦ ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʜʘʜ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʜʫʪʤʘʛ ʵʩʚʵʣ 

ᴇᴇʭʥʠʡ ʵʜʠʡʥ ʵʟʣʵʭ ʭʫʚʴ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʭ ʵʨʩʜʵʣʪʵʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʪʵʩʨʵʭ 

ʭװʯ ʙʦʣʦʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʯʘʜʚʘʨʪ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ.  

Monark ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜװʛʥʵʣʪʠʡʛ ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʘʚʯ װʟʚʵʣ ᴇʩʚᴇʨ ʥʘʩʥʳ 

ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʘʣ ʥʴ ʥʘʩ ʘʭʠʭ ʪʫʩʘʤ ʩʘʡʞʠʨʯ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 

ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (Fatigue Index) ᴇʥʜᴇʨ ʭʵʚʵʵʨ ʙʘʡʛʘʘ ʥʴ ʣʘʢʪʘʪʳʥ ʙʦʩʛʦ 

(Anaerobic Threshold) ʙʦʣʦʥ ʭװʯʠʣ-h  ʨʵʥװʣʪʠʡʥ ʪʵʥʮʚʵʨʠʡʛ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ ʙװ

ʭᴇʛʞᴇᴇʛװʡ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʶʤ. 

1. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯ (W) 

ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 25 ʩʧʦʨʪʳʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ Monark ʵʨʛʦʤʝʪʨ ʜʵʵʨ ʭʵʤʞʠʛʜʩʵʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 

316.21W ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ 

ʜʘʡʯʠʣʛʘʘ, ɸʊʌ-ʂʌ ʩʠʩʪʝʤʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ ʙʦʣʦʥ ʭʫʨʜʘʥ ʘʛʰʠʣʪʪʘʡ ʙʫʣʯʠʥʛʠʡʥ 

ʰʠʨʭʵʛʠʡʥ (Type II)* ʵʟʣʵʭ ʭʫʚʠʡʛ ʠʣʵʨʭʠʡʣʜʵʛ ʯʫʭʘʣ װʟװװʣʵʣʪ ʶʤ.  
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ɿʫʨʘʛ 62. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ʌʠʟʠʦʣʦʛʠʡʥ ʪʘʣʘʘʩ ʘʚʯ װʟʚʵʣ װʥʜʵʩʥʠʡ ʙᴇʭ, ʯᴇʣᴇᴇʪ ʙᴇʭ, ʭװʥʜʠʡʥ 

ᴇʨʛᴇʣʪʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ װʟװװʣʵʣʪ ᴇʥʜᴇʨ 

ʙʘʡʛʘʘ ʥʴ ʘʙʩʦʣʶʪ ʭװʯ ʜʘʚʘʤʛʘʡ ʭᴇʛʞʩᴇʥ12, ʙʫʣʯʠʥʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡ 

ʠʭ, II ʪᴇʨʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ ʜʘʚʘʤʛʘʡʪʘʡ ʭʦʣʙʦʦʪʦʡ13 ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ ʙʦʣ 

ʙװʞʠʛ (428 W)-ʠʡʥ ʪᴇʨʣʠʡʥ װʟװװʣʵʣʪ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʜʠʥʘʤʠʢ ʪʵʥʮʚʵʨ, ʠʭ ʙʠʝʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ, ʪʵʥʮʚʵʨʪ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 

ʜʘʚʪʘʤʞ ᴇʥʜᴇʨ ʙʘʡʜʛʠʡʛ ʠʣʪʛʵʭ ʙʘ ʵʥʵ ʥʴ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪ 

(neuromuscular coordination) ʩʘʡʥ ʭᴇʛʞʩᴇʥʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ14. ɻʵʚʯ Monark 

ʩʦʨʠʣʦʦʨ ʵʜʛʵʵʨ ʩʧʦʨʪʦʜ ʦʨʛʠʣ ʭװʯ (Absolute Peak Power) ᴇʥʜᴇʨ, ʛʵʚʯ ʭװʯʥʠʡ 

ʫʥʘʣʪ (Fatigue Index) ʤᴇʥ ʠʭ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ ʪʫʣ ʘʥʘʵʨʦʙ ʛʣʠʢʦʣʠʪʠʢ 

ʙʘʛʪʘʘʤʞʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ15.  

ʍʘʨʠʥ ʪʵʰװװʨʠʡʥ ʪʘʤʠʨʯʜʘʜ ʜʦʦʜ ʤᴇʯ ʜʘʚʘʤʛʘʡ, ʜʵʵʜ ʤᴇʯʥʠʡ ʭװʯʥʠʡ 

ʦʨʦʣʮʦʦ ʙʘʛʘ; ʙʫʫʜʣʘʛʘ, ʙʘʡʪ ʭʘʨʚʘʘʥʳ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʩʪʘʪʠʢ ʪʦʛʪʚʦʨʪʦʡ 

ʙʘʡʜʘʣ ʯʫʭʘʣ, ʜʠʥʘʤʠʢ ʪʵʩʨʵʣʪ ʙʘʛʘ; ʪʘʝʢʚʦʥʜʦ ʥʴ ʜʦʦʜ ʤᴇʯ ʜʘʚʘʤʛʘʡ ʪʫʣ ʵʜʛʵʵʨ 

 
12 [ƛǳΣ {ΦΣ 5ŀƛΣ WΦΣ DƻǳΣ tΦΣ ϧ [ƛƴΣ aΦ όнлнрύΦ ¢ƘŜ ŜũŜŎǘǎ ƻŦ ŎƻǊŜ ǎǘŀōƛƭƛǘȅ ǘǊŀƛƴƛƴƎ ƻƴ ǎǿƛƳƳƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ȅƻǳǘƘ 
ǎǿƛƳƳŜǊǎΥ ! ǎȅǎǘŜƳŀǝŎ ǊŜǾƛŜǿ ŀƴŘ ƳŜǘŀπŀƴŀƭȅǎƛǎΦ .a/ {ǇƻǊǘǎ {ŎƛŜƴŎŜΣ aŜŘƛŎƛƴŜ ŀƴŘ wŜƘŀōƛƭƛǘŀǝƻƴΣ мтΣ онтΦ 
13 YƻƳƛΣ tΦ ±Φ ό9ŘΦύΦ όнллоύΦ {ǘǊŜƴƎǘƘ ŀƴŘ ǇƻǿŜǊ ƛƴ ǎǇƻǊǘ όнƴŘ ŜŘΦύΦ .ƭŀŎƪǿŜƭƭ {ŎƛŜƴŎŜΦ aŎ!ǊŘƭŜΣ ²Φ 5ΦΣ YŀǘŎƘΣ CΦ LΦΣ 
ϧ YŀǘŎƘΣ ±Φ [Φ όнлмрύΦ 9ȄŜǊŎƛǎŜ ǇƘȅǎƛƻƭƻƎȅΥ bǳǘǊƛǝƻƴΣ ŜƴŜǊƎȅΣ ŀƴŘ ƘǳƳŀƴ ǇŜǊŦƻǊƳŀƴŎŜ όуǘƘ ŜŘΦύΦ ²ƻƭǘŜǊǎ YƭǳǿŜǊ 
IŜŀƭǘƘκ[ƛǇǇƛƴŎƻǧ ²ƛƭƭƛŀƳǎ ϧ ²ƛƭƪƛƴǎΦ 
14 YƻǳǘŜŘŀƪƛǎΣ ¸ΦΣ ϧ WŀƳǳǊǘŀǎΣ !Φ όнллпύΦ ¢ƘŜ ŘŀƴŎŜǊ ŀǎ ŀ ǇŜǊŦƻǊƳƛƴƎ ŀǘƘƭŜǘŜΦ {ǇƻǊǘǎ aŜŘƛŎƛƴŜΣ опόмлύΣ срмςссмΦ 
15 .ŀǊπhǊΣ hΦ όмфутύΦ ¢ƘŜ ²ƛƴƎŀǘŜ ŀƴŀŜǊƻōƛŎ ǘŜǎǘΥ !ƴ ǳǇŘŀǘŜ ƻƴ ƳŜǘƘƻŘƻƭƻƎȅΣ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǾŀƭƛŘƛǘȅΦ {ǇƻǊǘǎ 
aŜŘƛŎƛƴŜΣ пόсύΣ оумςофпΦ LƴōŀǊΣ hΦΣ .ŀǊπhǊΣ hΦΣ ϧ {ƪƛƴƴŜǊΣ WΦ όмффсύΦ ¢ƘŜ ²ƛƴƎŀǘŜ !ƴŀŜǊƻōƛŎ ¢ŜǎǘΦ IǳƳŀƴ YƛƴŜǝŎǎΦ 
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* Type II muscle fibre (II ʪᴇʨʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ) ʛʵʜʵʛ ʥʴ ʭʫʨʜʘʥ ʘʛʰʠʣʪʪʘʡ (fast-twitch), 

ᴇʥʜᴇʨ ʭװʯ (force) ʙʘ ʯʘʜʘʣ (power) װװʩʛʵʭ ʯʘʜʚʘʨʪʘʡ, ʭʫʨʜʘʥ ʘʛʰʠʞ, ʭʫʨʜʘʥ ʷʜʘʨʜʘʛ 

ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ ʶʤ. 
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ʩʧʦʨʪʦʜ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (Absolute) ʙʘʛʘ ʙʦʣʦʚʯ Relative 

ʭװʯ (W/kg)-ʠʡʛ ʭʘʨʛʘʣʟʘʥ װʥʵʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʜʫʥʜʘʞ װʟװװʣʵʣʪ ʥʴ ʩʧʦʨʪʳʥ 

ʪᴇʨʣװװʜʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʣ ʠʭ (136Wï445W) ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ 

ʤʦʨʬʦʣʦʛʠʡʥ ʙװʪʵʮ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʜʘʚʘʤʛʘʡ ʙʘʡʜʘʣ, ʩʧʦʨʪʳʥ ʦʥʮʣʦʛ 

ʘʯʘʘʣʣʳʥ ʷʣʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

2. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭϾʯ (W/kg) 

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯʥʠʡ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 

5.00W/kg ʙʘʡʥʘ. ʕʥʵʭװ װװʟװװʣʵʣʪ ʥʴ ʙʠʝʠʡʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʤʝʭʘʥʠʢ ʘʞʣʳʥ 

ʯʘʜʚʘʨʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙᴇʛᴇᴇʜ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʤʦʪʦʥʝʡʨʦʥʳ ʠʜʵʚʭʞװװʣʵʣʪ* 

(motoneuron recruitment), ʙʫʣʯʠʥʛʠʡʥ ʯʘʥʘʨʳʥ ʭᴇʛʞʠʣ (muscle quality), ʙʠʝʠʡʥ 

ʙװʪʵʮʪʵʡ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ ʶʤ. ɹװʞʠʛ, װʥʜʵʩʥʠʡ ʙᴇʭ, ʭᴇʣ ʙᴇʤʙᴇʛ ʟʵʨʵʛ ʩʧʦʨʪʦʜ 

ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʥʵʛʞ ʞʠʥʜ ʥʦʛʜʦʭ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ ᴇʥʜᴇʨ ʙʘʡʥʘ. 

 ʜʠʡʥ ʪʘʨʭʘʣʪ ʥʴ 2.44ï6.52W/kg ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ ʥʴװװʣʵʣʪװװʟת

ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʘʯʘʘʣʣʳʥ ʙװʪʵʮ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʜʘʚʘʤʛʘʡ ʙʘʡʜʘʣ, 

ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʦʣʮʦʦʥʳ ʷʣʛʘʘʛ ʪʦʜʦʨʭʦʡ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ 63. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭϾʯ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

Monark ʩʦʨʠʣʳʥ ʵʭʥʠʡ 3ï5 ʩʝʢʫʥʜʵʜ ᴇʥʜᴇʨ Relative ʭװʯ ʠʣʵʨʚʵʣ ɸʊʌ-ʂʌ 

ʩʠʩʪʝʤʠʡʥ ʥᴇᴇʮ ʩʘʡʥ ʭᴇʛʞʩᴇʥ, ʭʘʨʠʥ ʩʦʨʠʣʳʥ ʪᴇʛʩʛᴇʣʜ ʭװʯʥʠʡ ʫʥʘʣʪ ʙʘʛʘ ʙʘʡʚʘʣ 

ʛʣʠʢʦʣʠʪʠʢ ʙʘʛʪʘʘʤʞ, ʙʫʬʬʝʨʣʵʭ ʯʘʜʚʘʨ* ʩʘʡʥ ʭᴇʛʞʩᴇʥʠʡʛ ʠʣʪʛʵʥʵ. 
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* ɹʫʬʬʝʨʣʵʭ ʯʘʜʚʘʨ ʛʵʜʵʛ ʥʴ ʵʨʯʠʤʪʵʡ ʜʘʩʛʘʣ ʭᴇʜᴇʣʛᴇᴇʥʠʡ װʝʜ ʙʫʣʯʠʥʜ ʭʫʨʠʤʪʣʘʛʜʜʘʛ 

ʭװʯʠʣʣʵʛ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʩʘʘʨʤʘʛʞʫʫʣʞ, ʙʫʣʯʠʥʛʠʡʥ ʘʛʰʠʭ ʯʘʜʚʘʨʳʛ ʭʵʚʠʡʥ ʭʘʜʛʘʣʘʭ 

ʤʝʭʘʥʠʟʤ ʶʤ. 

* Motoneuron recruitment (ʄʦʪʦʥʝʡʨʦʥʳ ʨʝʢʨʫʪʤʝʥʪ ʙʫʶʫ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʥʵʛʞʠʡʥ ʠʜʵʚʭʞװװʣʵʣʪ) 

ʛʵʜʵʛ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʘʛʰʠʣʪʳʥ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ʪᴇʚ ʤʵʜʨʵʣʠʡʥ ʩʠʩʪʝʤʵʵʩ ʥʵʤʵʣʪ 

ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʥʵʛʞװװʜʠʡʛ (ʤʦʪʦʥʝʡʨʦʥ ʙʦʣʦʥ ʪװװʥʠʡ ʫʜʠʨʜʜʘʛ ʙʫʣʯʠʥʛʠʡʥ ʫʪʘʩʥʫʫʜ) 

ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʫʫʣʘʭ װʡʣ ʷʚʮ ʶʤ. 
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 3. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʙʩʦʣʶʪ ʭϾʯʥʠʡ ʫʥʘʣʪ (W) 

Monark ʵʨʛʦʤʝʪʨʠʡʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 30 ʩʝʢʫʥʜʠʡʥ ʩʦʨʠʣʳʥ װʝʠʡʥ 

ʘʙʩʦʣʶʪ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 300.66W ʙʘʡʥʘ. ʕʥʵʭװ װװʟװװʣʵʣʪ ʥʴ 

ʩʦʨʠʣʳʥ ʵʭʥʠʡ ʦʨʛʠʣ ʭװʯʵʵʩ ʪᴇʛʩʛᴇʣʠʡʥ ʭװʯ ʭװʨʪʵʣ ʙʫʫʨʩʘʥ ʭʵʤʞʵʵʛ ʠʣʵʨʭʠʡʣʜʵʛ 

ʙᴇʛᴇᴇʜ ʘʥʘʵʨʦʙ ʛʣʠʢʦʣʠʪʠʢ ʙʘʛʪʘʘʤʞ, ʙʫʣʯʠʥʛʠʡʥ ʷʜʘʨʛʘʘʥʜ ʪʵʩʚʵʨʣʵʭ ʯʘʜʚʘʨ, 

ʵʥʝʨʛʠʡʥ ʜʘʭʠʥ ʥʠʡʣʵʛʞʠʣʪʠʡʥ ʭʫʨʜʳʛ װʥʵʣʵʭ ʯʫʭʘʣ ʧʘʨʘʤʝʪʨ ʶʤ. 

 
ɿʫʨʘʛ 64. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

ɹװʞʠʛ, ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ, ʭᴇʣ ʙᴇʤʙᴇʛ, װʥʜʵʩʥʠʡ ʩʫʨ, װʥʜʵʩʥʠʡ ʙᴇʭ ʟʵʨʵʛ 

ʩʧʦʨʪʦʜ ʩʦʨʠʣʳʥ ʵʭʥʠʡ 5ï7 ʩʝʢʫʥʜʵʜ ʦʨʛʠʣ ʭװʯ ᴇʥʜᴇʨ ʛʘʨʯ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʪᴇʛʩʛᴇʣ 

ʭʵʩʵʛʪ ʦʛʮʦʤ ʙʫʫʨʯ ʙʘʡʥʘ. ʕʥʵ ʥʴ II ʪᴇʨʣʠʡʥ ʭʫʨʜʘʥ ʘʛʰʠʣʪʪʘʡ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ 

ʜʘʚʘʤʛʘʡ, ʬʦʩʬʦʢʨʝʘʪʠʥʳ ʭʫʨʜʘʥ ʰʘʚʭʘʛʜʘʭ, ʣʘʢʪʘʪʳʥ ʭʫʨʠʤʪʣʘʣ ʥʵʤʵʛʜʵʭ, 

ʙʫʣʯʠʥʛʠʡʥ ʭװʯʠʣʞʠʣʪ (metabolic acidosis) ʛʵʩʵʥ ʬʠʟʠʦʣʦʛʠʡʥ ʤʝʭʘʥʠʟʤʘʘʨ 

ʪʘʡʣʙʘʨʣʘʛʜʘʞ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ ʙװʞʛʠʡʥ ʪᴇʨᴇʣʜ Relative Peak Power ᴇʥʜᴇʨ (6.52 

W/kg) ʙᴇʛᴇᴇʜ ʭװʯʥʠʡ ʫʥʘʣʪ ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʛʘʘ ʥʴ ʪʵʩʨʵʣʪʠʡʥ ʯʘʥʘʨ ᴇʥʜᴇʨ ʙʦʣʦʚʯ 

ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʞʠʣʪʠʡʥ ʙʫʬʬʝʨʣʵʭ ʯʘʜʚʘʨ ʭʘʨʴʮʘʥʛʫʡ ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 

 4. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%) 

ɼʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ 101.38% ʜʫʥʜʘʞ װʟװװʣʵʣʪ ʥʴ 

ᴇʩʚᴇʨ ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʞʠʣʪʠʡʥ ʝʨᴇʥʭʠʡ ʜʫʥʜʘʞ ʪװʚʰʠʥʛ 

ʠʣʵʨʭʠʡʣʞ ʙʘʡʛʘʘ ʙʘ ʵʥʵʭװװ ʭʫʚʴ ʥʴ ʩʦʨʠʣʳʥ ʵʭʥʠʡ ʦʨʛʠʣ ʯʘʜʚʘʨʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʪᴇʛʩʛᴇʣʠʡʥ ʰʘʪʘʥʜ ʭװʯ ʭʵʨ ʭʵʤʞʵʵʛʵʵʨ ʙʫʫʨʩʥʳʛ ʠʣʵʨʭʠʡʣʵʭ 

ʙᴇʛᴇᴇʜ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʞʠʣʪ, ʛʣʠʢʦʣʠʪʠʢ ʙʘʛʪʘʘʤʞ, ʵʥʝʨʛʠʡʥ 

ʩʠʩʪʝʤʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʥʵʛʜʩʵʥ ʠʥʜʠʢʘʪʦʨ ʶʤ.  

79.85ï220.48% ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʛʘʘ ʥʴ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ 

ʵʥʝʨʛʠʡʥ ʪʦʛʪʦʣʮʦʦʥʳ ʦʥʮʣʦʛ, ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛʠʡʥ ʙװʪʵʮ, ʙʵʣʪʛʵʣʠʡʥ ʷʣʛʘʘʛ 

ʪʦʜʦʨʭʦʡ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  
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ʊʘʣʙʘʡʥ ʪʝʥʥʠʩ, ʙװʞʠʛ, ʛʘʥʜʙʦʣ, ʫʩʘʥʜ ʩʵʣʵʣʪ ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ 

ʩʦʨʠʣʳʥ ʵʭʥʠʡ ʩʝʢʫʥʜʵʜ ʦʨʛʠʣ ʭװʯ ᴇʥʜᴇʨ ʙʘʡʩʘʥ ʙʦʣʦʚʯ 20ï30 ʜʘʭʴ ʩʝʢʫʥʜʵʜ ʭװʯ 

ʥʴ ʦʛʮʦʤ ʙʫʫʨʯ ʙʘʡʛʘʘ ʥʴ ʬʠʟʠʦʣʦʛʠʡʥ ʭʫʚʴʜ II ʪᴇʨʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛ 

ʜʘʚʘʤʛʘʡ, ʬʦʩʬʦʢʨʝʘʪʠʥʳ ʥᴇᴇʮ ʭʫʨʜʘʥ ʰʘʚʭʘʛʜʘʭ, ʘʥʘʵʨʦʙ ʛʣʠʢʦʣʠʟ ʵʨʯʠʤʞʠʭ, 

ʣʘʢʪʘʪ ʙʘ Hϕ ʠʦʥʳ ʭʫʨʠʤʪʣʘʣ ʥʵʤʵʛʜʵʭ ʟʵʨʵʛʪʵʡ ʭʦʣʙʦʦʪʦʡ. 

ʊʘʣʙʘʡʥ ʪʝʥʥʠʩʠʡʥ 220% װʟװװʣʵʣʪ ʥʴ ʵʥʝʨʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʩʫʣ, 

ʵʩʚʵʣ ʩʦʨʠʣʳʥ ʛװʡʮʵʪʛʵʣʠʡʥ ʭʷʥʘʣʪ ʘʣʜʘʛʜʩʘʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ 65. ɼʵʵʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

 ʯʥʠʡװʜʵʜ ʭװװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʯᴇʣᴇᴇʪ ʙᴇʭ ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʪᴇʨʣװʥʜʵʩʥʠʡ ʙᴇʭ, ʭת

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʠʣװװ ʩʘʡʥ ʙʫʶʫ ʙʫʣʯʠʥʛʠʡʥ ʥʝʡʨʦʤʫʩʢʫʣʷʨ ʭʷʥʘʣʪ ʩʘʡʥ, 

ʩʠʩʪʝʤʠʡʥ ʭװʯʥʠʡ ʘʣʜʘʛʜʘʣ ʙʘʛʘ, ʬʦʩʬʘʛʝʥ ʜʘʚʘʤʛʘʡ ʘʜʘʧʪʘʮʠ ʘʞʠʛʣʘʛʜʣʘʘ. 

5. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯ (W) 

Monark ʵʨʛʦʤʝʪʨʠʡʥ ʭᴇʣʥʠʡ 30 ʩʝʢʫʥʜʳʥ ʘʥʘʵʨʦʙ ʩʦʨʠʣʳʥ װʝʠʡʥ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯʥʠʡ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 555.59 W ʙʘʡʥʘ. ʕʥʵʭװװ 

ʧʘʨʘʤʝʪʨ ʥʴ ʬʦʩʬʘʛʝʥ ʩʠʩʪʝʤ (ATP-PC)-ʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ, ʤʦʪʦʥʝʡʨʦʥʳ 

ʨʝʢʨʫʪʤʝʥʪ, II ʪᴇʨʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʰʠʨʭʵʛʠʡʥ ʠʜʵʚʭʞʠʣ, ʭװʯïʘʛʰʠʣʪʳʥ ʭʫʨʜ 

(forceïvelocity profile)-ʠʡʛ ʠʣʵʨʭʠʡʣʵʭ װʥʜʩʵʥ ʙʠʦʤʝʭʘʥʠʢ ʠʥʜʠʢʘʪʦʨ ʶʤ.  
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ɿʫʨʘʛ 66. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭϾʯʥʠʡ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

 ʯ ʭʘʤʛʠʡʥװʜʵʜ ʦʨʛʠʣ ʭװװʥʜʠʡʥ ᴇʨʛᴇʣʪʠʡʥ ʪᴇʨʣװʥʜʵʩʥʠʡ ʙᴇʭ, ʯᴇʣᴇᴇʪ ʙᴇʭ, ʭת

ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡ ʠʭ, II ʪᴇʨʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ 

ʰʠʨʭʵʛ ʠʭʪʵʡ, ʛʘʟʘʨʪʘʡ ʭʘʨʠʣʮʘʭ ʫʨʚʘʣʳʥ ʭװʯ* (Ground Reaction Force) ᴇʥʜᴇʨ, 

ʥʝʡʨʦʤʫʩʢʫʣʷʨ ʠʜʵʚʭʞʠʣʠʡʥ ʭװʯʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. ʍʘʨʠʥ ʙʫʫʜʣʘʛʘ, 

ʙʘʡʪ ʭʘʨʚʘʘ, ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ ʟʵʨʵʛ ʩʧʦʨʪʦʜ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʪʵʩʨʵʣʪ 

ʛװʡʮʵʪʛʵʣʠʡʥ ʛʦʣ ʙװʨʵʣʜʵʭװװʥ ʙʠʰ ʪʫʣ ʘʙʩʦʣʶʪ ʦʨʛʠʣ ʭװʯ ʩʫʜʘʣʛʘʘʥʳ ʜʫʥʜʘʞ 

ʪװʚʰʥʵʵʩ ʜʦʦʛʫʫʨ ʠʣʵʨʯ ʙʘʡʥʘ.  

421ï744W-ʠʡʥ ʭʵʣʙʵʣʟʵʣ ʥʴ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʠʡʥ ʙʠʦʤʝʭʘʥʠʢ ʰʘʘʨʜʣʘʛʘ, 

ʘʯʘʘʣʣʳʥ ʙװʪʵʮ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʜʘʚʘʤʛʘʡʣʣʳʥ ʷʣʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

 

6. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭϾʯ (W/kg) 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯʥʠʡ ʜʫʥʜʘʞ װʟװװʣʵʣʪ 

8.82 W/kg ʙʘʡʥʘ. ʕʥʵʭװ װװʟװװʣʵʣʪ ʥʴ ʙʠʝʠʡʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʤʝʭʘʥʠʢ ʯʘʜʚʘʨʳʛ 

ʠʣʵʨʭʠʡʣʜʵʛ ʙᴇʛᴇᴇʜ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʭʦʦʨʦʥʜ ʙʦʜʠʪ ʛװʡʮʵʪʛʵʣʠʡʥ ʷʣʛʘʘʛ ʠʣװװ 

ʦʥʦʚʯʪʦʡ ʭʘʨʴʮʫʫʣʘʭ ʙʦʣʦʤʞ ʦʣʛʦʜʦʛ. ʍʵʣʙʵʣʟʣʠʡʥ ʭװʨʵʵ 7.09ï9.72 W/kg ʙʘʡʥʘ. 
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* ɻʘʟʘʨʪʘʡ ʭʘʨʠʣʮʘʭ ʫʨʚʘʣʳʥ ʭװʯ (Ground Reaction Force - GRF) ʥʴ ʅʴʶʪʦʥʳ ʛʫʨʘʚʜʫʛʘʘʨ 

ʭʫʫʣʠʡʥ ʜʘʛʫʫ ʛʘʟʘʨʪʘʡ ʭʘʨʴʮʘʞ ʙʫʡ ʙʠʝʜ װʡʣʯʠʣʜʵʛ ʭװʯ ʶʤ. ʕʥʵ ʥʴ ʙʠʝʪ ʛʘʟʘʨʪ װʡʣʯʠʣʜʵʛ 

ʭװʯʥʠʡ ʭʵʤʞʵʵʪʵʡ ʪʵʥʮװװ ʙᴇʛᴇᴇʜ ʯʠʛʣʵʣ ʥʴ ʵʩʨʵʛ ʯʠʛʣʵʣʪʵʡ. ʍװʥ ʟװʛʵʵʨ ʣ ʟʦʛʩʦʞ ʙʘʡʭ װʝʜ 

GRF ʥʴ ʪʫʭʘʡʥ ʭװʥʠʡ ʞʠʥʪʵʡ ʪʦʭʠʨʯ ʙʘʡʥʘ. 
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ɿʫʨʘʛ 67. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭϾʯ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

 ʥʜʵʩʥʠʡ ʙᴇʭ, ʙʘʜʤʠʥʪʦʥ, ʭᴇʥʛᴇʥ ʘʪʣʝʪʠʢ, ʜʫʛʫʡ, ʭᴇʣ ʙᴇʤʙᴇʛ ʟʵʨʵʛ ʩʧʦʨʪʦʜת

Relative ʭװʯ ʠʭ ʙʘʡʛʘʘ ʥʴ ʭװʯʥʠʡ ʭᴇʛʞʣʠʡʥ ʭʫʨʜ* (Rate of Force Development - RFD) 

ʩʘʡʥ, ʤʦʪʦʥʝʡʨʦʥʳ ʩʠʥʭʨʦʥʞʠʣʪ ᴇʥʜᴇʨ16, ᴇᴇʭʛװʡ ʤʘʩʩʳʥ ʭʫʚʴ ᴇʥʜᴇʨ, ʙʠʝʠʡʥ 

ᴇᴇʭʥʠʡ ʭʫʚʴ ʙʘʛʘ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. Relative ʭװʯ ʙʘʛʘ ʩʧʦʨʪʦʜ (ʙʫʫʜʣʘʛʘ, 

ʪʘʣʙʘʡʥ ʪʝʥʥʠʩ, ʪʵʰװװʨ) ʜʦʦʜ ʤᴇʯʥʠʡ ʪʵʩʨʵʣʪ ʛװʡʮʵʪʛʵʣʠʡʥ װʥʜʩʵʥ ʙװʨʵʣʜʵʭװװʥ 

ʙʠʰ ʙʘʡʥʘ. 

 

7. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʙʩʦʣʶʪ ʭϾʯʥʠʡ ʫʥʘʣʪ (W) 

Monark ʵʨʛʦʤʝʪʨʠʡʥ ʩʦʨʠʣʳʥ װʝʠʡʥ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʙʩʦʣʶʪ 

ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʜʫʥʜʘʞ 324.02W ʙʘ 203.16ï454.93W-ʠʡʥ ʭʵʣʙʵʣʟʵʣ ʘʞʠʛʣʘʛʜʩʘʥ. 

 
16 ²ƛƴǘŜǊΣ 5Φ !Φ όнллфύΦ .ƛƻƳŜŎƘŀƴƛŎǎ ŀƴŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ƻŦ ƘǳƳŀƴ ƳƻǾŜƳŜƴǘ όпǘƘ ŜŘΦύΦ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΦ 
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* ʍװʯʥʠʡ ʭᴇʛʞʣʠʡʥ ʭʫʨʜ (Rate of Force Development - RFD) ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʘʛʰʠʣʪʳʥ װʝʜ ʭװʯ 

ʥʵʤʵʛʜʵʭ ʭʫʨʜʳʛ ʭʵʣʥʵ. ʄʘʪʝʤʘʪʠʢʠʡʥ ʭʫʚʴʜ װװʥʠʡʛ ʭװʯʥʠʡ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʮʘʛ ʭʫʛʘʮʘʘʥʳ 

ᴇᴇʨʯʣᴇʣʪᴇʜ ʭʫʚʘʘʩʘʥʪʘʡ ʘʜʠʣ ʠʣʵʨʭʠʡʣʥʵ.    

RFD = ȹʍװʯ õ ȹʎʘʛ ʭʫʛʘʮʘʘ 

RFD ʥʴ ʭװʯ ʯʘʜʘʣ ʙʦʣʦʥ ʪʘʤʠʨʯʥʳ ʛװʡʮʵʪʛʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ ʙᴇʛᴇᴇʜ ʵʥʵ 

ʥʴ ʭʫʚʴ ʭװʥ ʭʵʨ ʭʫʨʜʘʥ ʭװʯ ʛʘʨʛʘʞ ʯʘʜʜʘʛʠʡʛ ʭʘʨʫʫʣʜʘʛ. 



77  

 
ɿʫʨʘʛ 68. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʘʨʴʮʫʫʣʘʣʪ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

 ʯʥʠʡ ʫʥʘʣʪ ʠʭ, ʭʘʨʠʥװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʯᴇʣᴇᴇʪ ʙᴇʭ ʟʵʨʵʛ ʩʧʦʨʪʦʜ ʭװʥʜʵʩʥʠʡ ʙᴇʭ, ʭת

ʫʥʘʣʪ ʙʘʛʘ (ʪʵʰװװʨ, ʙװʞʠʛ) ʩʧʦʨʪʦʜ ʘʵʨʦʙ ʩʫʫʨʴ ʜʘʚʘʤʛʘʡ, ʷʜʨʘʣʪ ʘʘʞʤʘʘʨ װװʩʵʭ 

ʦʥʮʣʦʛ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʚ. 

8. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%) 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ ʜʫʥʜʞʘʘʨ 58.13%, ʭʵʣʙʵʣʟʣʠʡʥ 

ʭװʨʵʵ 40.13ï76.52%-ʠʡʥ ʭʦʦʨʦʥʜ ʙʘʡʣʘʘ. ɿʫʨʘʛ 69-ʜ ʩʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʨ ʘʥʛʠʣʩʘʥ 

ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (%)-ʠʡʛ ʭʘʨʫʫʣʣʘʘ. 

 
ɿʫʨʘʛ 69. ɼʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ, ʩʧʦʨʪʳʥ ʪЊʨʣЊЊʨ 

65% ʙʘ ʪװװʥʵʵʩ ʜʵʵʰ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴʪʘʡ ʩʧʦʨʪʦʜ ʬʦʩʬʦʢʨʝʘʪʠʥʳ ʥᴇᴇʮ 

ʭʫʨʜʘʥ ʰʘʚʭʘʛʜʘʞ, Hϕ ʠʦʥʳ ʭʫʨʠʤʪʣʘʣ ʥʵʤʵʛʜʵʥ, ʛʣʠʢʦʣʠʪʠʢ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ 
ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 55ï62% ʪװʚʰʠʥʜ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʞʠʣʪʠʡʥ ʟʦʭʠʩʪʦʡ ʪʵʥʮʚʵʨ 

ʭʘʜʛʘʣʘʛʜʩʘʥ ʙʘʡʥʘ. <50% ʪװʚʰʠʥʜ ʘʵʨʦʙ ʩʫʫʨʴ ʠʣװװ ʜʘʚʘʤʛʘʡ, ʷʜʘʨʛʘʘʥʜ 

ʪʵʩʚʵʨʣʵʭ ʯʘʜʚʘʨ ʩʘʡʥ ʙʘʡʥʘ. 
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ɹתʃʕɻ V. ʄʆʅɻʆʃ ʋʃʉ ɹɸ ʆʃʆʅ ʋʃʉʓʅ ᴆʉɺᴆʈʀʁʅ 
ʊɸʄʀʈʏɼʓʅ ɹʀɽʀʁʅ ɹתʊʕʎ, ɹʋʃʏʀʅɻʀʁʅ ɸɾʀʃʃɸʍ 

ʏɸɼɺɸʈʓʅ ʍɸʈʔʎʋʋʃɸʃʊ 

 
ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʚʴʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʩʫʜʘʣʛʘʘ ʩװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʛʜʜʘʛ ʩʪʘʥʜʘʨʪ 

ʘʨʛʘ ʟװʡʛʵʵʨ, ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʪװװʚʵʨ ʜʵʵʨ ʭʠʡʛʜʩʵʥ ʥʵʛʜʩʵʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ 

ʭʘʨʴʮʘʥʛʫʡ ʭʦʤʩ ʭʵʚʵʵʨ ʙʘʡʥʘ. ʊװװʥʯʣʵʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ, 

ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʣʳʥ ʜʫʥʜʘʞ ʪװʚʰʠʥ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʭʵʨ ʟʵʨʵʛ ʥʠʡʮʵʞ 

ʙʘʡʛʘʘ, ʘʣʴ װʟװװʣʵʣʪװװʜ ʜʘʚʫʫ ʵʩʚʵʣ ʩʫʣ ʙʘʡʛʘʘʛ ʙʦʜʠʪ ᴇʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʥ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʩʫʜʘʣʛʘʘ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʥʘ. 

ʀʡʤ ʥᴇʭʮᴇʣʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ 

Wingate ʩʦʨʠʣʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʘʥʘʵʨʦʙ ʯʘʜʣʳʛ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʥʳ 

ʜʫʥʜʘʞ װʟװװʣʵʣʪʪʵʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʭ ʥʴ ʦʥʦʣʳʥ ʙʦʣʦʥ ʧʨʘʢʪʠʢ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʵʞ װʟʩʵʥ. ʍʘʨʴʮʫʫʣʘʣʪʘʜ ʦʣʦʥ ʫʣʩʳʥ peer-reviewed ɻʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʫʜʘʣʛʘʘʥʜ ʥʠʡʪʣʵʛʜʩʵʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʥʦʨʤʘʪʠʚ ʫʪʛʫʫʜʳʛ 

ʘʰʠʛʣʘʩʘʥ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ 

ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʪװʚʰʠʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʭʵʜ ʯʠʛʣʵʩʵʥ ʙʦʣʥʦ. 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ (cross-sectional) ʭʵʣʙʵʨʪʵʡ ʙᴇʛᴇᴇʜ 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ ʙʦʣʦʥ ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʣʳʥ ʪʫʭʘʡʥ װʝʠʡʥ 

ʪװʚʰʠʥʛ ʙʦʜʠʪ ᴇʛᴇʛʜᴇʣʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʪʦʡ. ʉʫʜʘʣʛʘʘʥʜ 

ʦʨʦʣʮʦʛʯʜʦʦʩ ʘʚʩʘʥ ʥʵʛ ʫʜʘʘʛʠʡʥ ʩʪʘʥʜʘʨʪʯʠʣʩʘʥ ʩʦʨʠʣʳʥ װʨ ʜװʥʛ ʦʣʦʥ ʫʣʩʳʥ 

ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʩʫʜʘʣʛʘʘʥʜ ʪʦʛʪʦʦʩʦʥ ʜʫʥʜʘʞ ʫʪʛʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ. 

ʉʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟװʡ ʥʴ ʭʵʤʞʠʣʪïʭʘʨʴʮʫʫʣʘʣʪïװʥʵʣʛʵʵ ʛʵʩʵʥ ʣʦʛʠʢ 

ʜʘʨʘʘʣʘʣʜ ʩʫʫʨʠʣʩʘʥ ʙᴇʛᴇᴇʜ ʮʫʛʣʫʫʣʩʘʥ ᴇʛᴇʛʜʣʠʡʥ װʟװװʣʵʣʪ ʙװʨʠʡʥ ʜʫʥʜʘʞ 

(Mean) ʫʪʛʳʛ ʵʨʵʛʪʵʡ, ʵʤʵʛʪʵʡ ʭװʡʩʵʵʨ ʪʫʩʘʜ ʥʴ ʘʚʯ װʟʩʵʥ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʫʣʩʳʥ 

ʜʫʥʜʘʞ װʟװװʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʥʜ ʜʫʨʜʘʛʜʩʘʥ ʜʫʥʜʘʞ ʫʪʛʫʫʜʪʘʡ 

ʭʘʨʴʮʫʫʣʩʘʥ, ʤᴇʥ ʭʘʨʴʮʘʥʛʫʡ ʟᴇʨװװʛ ʭʫʚʴ (%) ʙʦʣʦʥ ʯʘʥʘʨʳʥ װʥʵʣʛʵʵʛʵʵʨ 

ʪʘʡʣʙʘʨʣʘʩʘʥ.  

ʉʪʘʪʠʩʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʪʘʡʣʙʘʨʣʘʭ ʩʪʘʪʠʩʪʠʢʠʡʥ (descriptive statistics) 

ʘʨʛʘʘʨ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ ʥʴ ʙװʣʛװװʜʠʡʥ ʷʣʛʘʘʛ ʰʘʣʛʘʭ 

ʙʫʩ, ʭʘʨʠʥ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʭʵʜ ʯʠʛʣʵʩʵʥ ʙʦʣʥʦ. 

5.1 ɹʠʝʠʡʥ ʙװʪʮʠʡʥ װʟװװʣʵʣʪʠʡʥ װʨ ʜװʥ 

5.1.1 ɹʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʭʵʤʞʵʵʩװװʜ 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʞʠʥ, 

ᴇʥʜᴇʨ, ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʠʥʜʝʢʩ (BMI) ʥʴ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ 

ʪװʚʰʠʥʪʵʡ ʦʡʨʦʣʮʦʦ ʙʘʡʥʘ. ɼʫʥʜʘʞ BMI ʥʴ 21.6Ñ3.5 ʙʘʡʛʘʘ ʥʴ ʞʠʥʛʠʡʥ ʭʵʚʠʡʥ 

ʘʥʛʠʣʘʣʜ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜ ʞʠʥʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ 

ʙʦʣʦʥ ʞʠʥʛʠʡʥ ʠʣװװʜʵʣʪʵʡ ʪʘʤʠʨʯʠʜ ʪʦʜʦʨʭʦʡ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʩʘʥ ʥʴ 

ʙʵʣʪʛʵʣʠʡʥ ʭʷʥʘʣʪ, ʭʦʦʣ ʪʵʞʵʵʣʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 
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ʍϾʩʥʵʛʪ 16. ʄʦʥʛʦʣʳʥ ЊʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙϾʪʮʠʡʥ ϾʟϾϾʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʥʴ 

ʉʫʜʣʘʘʯ ʆʥ n 
ʉʫʜʘʣʛʘʘʥʳ ʙװʣʵʛ / 

ʩʧʦʨʪ 
Height 
(cm) 

Weight 
(kg) 

SMM 
(kg) 

BFM 
(kg) 

PBF 
(%) 

BMI 
(kg/m²) 

TBW 
(L) 

ECW/ 
TBW 

Protein 
(kg) 

Minerals 
(kg) 

Osseous 
(kg) 

Milsom et al. 2015 162 
Elite Youth Soccer 

(U12-U16) 
162.4 52.1 24.8 6.2 11.9 19.6 32.5 0.380 8.8 3.1 2.52 

Gligoroska et al. 2016 21 
Male karate athletes 

(U15-U18) 
176.8 69.05 35.38 6.73 9.8 21.8 45.73 ï 12.4 4.18 ï 

Minsoo Cho, Ji-
Youn Kim 

2017 31 Physically active (16) 157.07 47.75 ï 11.85 24.55 19.77 ï ï ï ï ï 

Silva et al. 2017 104 
Youth Basketball (U14-

U18) 
175.2 65.4 31.2 8.5 13.0 21.3 41.2 0.375 10.5 3.8 3.05 

Madic et al. 2018 64 
Male soccer players 

(U14-U18) 
178.5 69.38 35.39 7.21 10.37 21.56 45.48 ï ï ï ï 

Pustivġek et al. 2019 583 
15ï17 ʥʘʩ (athletes vs 

controls) 
169.4 ï ï ï 

12.0ï
20.0 

ï ï ï ï ï ï 

Cavedon et al. 2020 85 
Youth Volleyball 

players (U13-U17) 
172.1 62.8 28.4 10.4 16.5 21.2 38.5 0.378 9.7 3.6 2.88 

Katinka Utczás 
et al. 

2020 738 
ʍᴇʣ ʙᴇʤʙᴇʛ, ʩʘʛʩʘʥ 
ʙᴇʤʙᴇʛ, ʛʘʨ ʙᴇʤʙᴇʛ 

178.5 
67.2 ± 
11.7 

ï 6.1ï8.2 
8.6ï
10.4 

21.0 ± 
2.4 

ï ï ï ï ï 

Nikġiĺ E et al. 2020 136 
10ï12 ʥʘʩʥʳ 
ʪʘʤʠʨʯʠʜ 

156.3 
49.07ï
50.25 

19.40ï
20.50 

12.25ï
12.79 

23.74ï
24.68 

20.1ï
20.32 

26.60ï
27.86 

ï 
7.09ï
7.47 

2.57ï2.67 ï 

Dylan J. Birdsell 
et al. 

2020 43 
ʂʦʣʣʝʞʠʡʥ ʭᴇʣ 
ʙᴇʤʙᴇʛʯʠʜ 

179.7 
100.3 ± 

21.9 
ï ï 21.8 ï ï ï ï ï ï 

Androutsos et 
al. 

2021 245 
Adolescent Athletes 
(Mixed, U11-U17) 

168.5 58.2 26.5 9.8 16.8 20.4 36.4 0.385 9.2 3.4 2.74 

Marijan 
Spehnjak et al. 

2021 394 
Male soccer players 

(U15-U19) 
176.5 

56.5-
73.0 

27.5-37.2 7.1-7.7 
10.0-
12.9 

19.7-22.3 
36.3-
46.9 

ï ï ï ï 

Hong Lu et al. 2023 186 
11ï20 ʥʘʩʥʳ 
ʪʘʤʠʨʯʠʜ 

162.8 
66.0 ± 
27.2 

ï ï ï 
24.5 ± 

8.7 
26.7ï
35.0 

ï ï ï ï 

InBody 
Reference 

2024 - 15-18 ʥʘʩ (ɼʫʥʜʘʞ) ï ï 27.2 ï 15.5 20.8 ï ï 9.5 ï 2.8 

Samanipour et 
al. 

2025 35 
Elite taekwondo 
athletes (13y) 

159 
46.1-
51.5 

28.2-31.1 2.9-3.5 5.6-6.3 ï ï ï ï ï ï 

Soo-Han Kim, 
Ki-Jun Park 

2025 96 

48 sprinters 172.7 64.0 ï ï 
15.8-
17.52 

20.4-21.7 ï ï ï ï ï 

48 long-distance 
athletes 

171.7 58.2 ï ï 
19.7-
21.6 

19.7-20.8 ï ï ï ï ï 

ʆʜʦʦʛʠʡʥ 
ʩʫʜʘʣʛʘʘ 

2026 1649 
ᴆʩʚᴇʨ װʝ  

όͻ͙͎ͦͣͦ͡ύ 
167.8 61.4 28.4 10.4 16.8 21.6 37.4 0.377 10.1 3.46 2.84 

ɾʠʯ: ñðò ʥʴ ʩʫʜʘʣʛʘʘʥʜ ʪʫʩʛʘʘʛװʡ ᴇʛᴇʛʜᴇʣ. 
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5.1.2 ɹʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ ʙʘ ᴇᴇʭʥʠʡ ʞʠʥ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ ʭװʡʩʠʡʥ ʭʫʚʴʜ ʷʣʛʘʘʪʘʡ 

ʙʘʡʚ. ʕʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ᴇᴇʭʥʠʡ ʭʫʚʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 12ï13% ʙʘʡʩʘʥ ʥʴ 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʞʠʡʥ17 ʜʵʵʜ ʭʷʟʛʘʘʨʪ ʙʘʛʪʘʞ ʙʘʡʛʘʘʛ 

ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʵʨʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ᴇᴇʭʥʠʡ ʭʫʨʠʤʪʣʘʣ 

ʝʨᴇʥʭʠʡʜᴇᴇ ʟʦʭʠʩʪʦʡ ʪװʚʰʠʥʜ ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. 

ʍʘʨʠʥ ʵʤʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʜʫʥʜʘʞ ʭʫʚʴ 24% ʦʨʯʠʤ 

ʙʘʡʩʘʥ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʩʘʥʘʣ ʙʦʣʛʦʜʦʛ 14ï20%-ʠʡʥ 

ʥʦʨʤʦʦʩ18 ᴇʥʜᴇʨ װʟװװʣʵʣʪ ʶʤ. ʕʥʵ ʥʴ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʙʵʣʪʛʵʣʠʡʥ 

ʵʨʯʠʤ, ʭʦʦʣ ʪʵʞʵʵʣʠʡʥ ʙװʪʵʮ, ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʟʦʭʠʮʫʫʣʘʣʪʘʜ ʘʥʭʘʘʨʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. 

 

5.1.3 ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ (SMM) 

ɸʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʥʴ ʪʘʤʠʨʯʥʳ ʭװʯ, ʭʫʨʜ, ʪʵʩʚʵʨʠʡʥ ʩʫʫʨʴ װʟװװʣʵʣʪ 

ʙʦʣʜʦʛ. ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ ʵʨʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ SMM ʥʴ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 31 ʢʛ ʙʘʡʩʘʥ ʥʴ ɽʚʨʦʧʳʥ ʠʞʠʣ ʥʘʩʥʳ ᴇʩʚᴇʨ ʪʘʤʠʨʯʜʳʥ 

ʜʫʥʜʘʞʪʘʡ19 ʜװʡʮʵʭװʡʮ ʪװʚʰʠʥʜ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʙʫʣʯʠʥʛʠʡʥ 

ʭᴇʛʞʠʣ ʭʘʨʴʮʘʥʛʫʡ ʩʘʡʥ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʣʘʘ. 

ʕʤʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ SMM ʦʡʨʦʣʮʦʦʛʦʦʨ 23ï24 ʢʛ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ 

ʵʥʵ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞʪʘʡ ʦʡʨʦʣʮʦʦ ʭʵʜʠʡ ʯ ʮʘʘʰʠʜ 

ʩʘʡʞʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

 

5.1.4 ɹʠʝʠʡʥ ʥʠʡʪ ʫʩ 

TBW ʥʴ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʜ ʜʫʥʜʞʘʘʨ 37.4Ñ7.7 ʣ ʙʘʡʩʘʥ ʙʘ ʦʣʦʥ ʫʣʩʳʥ ʭʵʚʠʡʥ 

ʫʪʛʘʪʘʡ ʥʠʡʮʵʞ ʙʘʡʥʘ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʟʘʨʠʤ ʪʘʤʠʨʯʜʘʜ ʵʩʠʡʥ ʛʘʜʥʘʭ ʫʩʥʳ ʵʟʣʵʭ 

ʭʫʚʴ ʭʘʨʴʮʘʥʛʫʡ ʠʭʵʩʩʵʥ װʟװװʣʵʣʪ ʘʞʠʛʣʘʛʜʩʘʥ ʥʴ ʰʠʥʛʵʥʠʡ ʪʵʥʮʚʵʨ ʘʣʜʘʛʜʘʭ, 

ʥᴇʭᴇʥ ʩʵʨʛʵʣʪ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʞ ʙʦʣʟʦʰʛװʡʛ, ʤᴇʥ ECW/TBW ʙʘʛʘ ʟʵʨʵʛ ʙʘʛʘʩʩʘʥ ʥʴ 

ʰʠʥʛʵʥ ʜʫʪʘʛʜʣʳʥ ʰʠʥʞ ʙʘʡʛʘʘʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. 

 

5.1.5 ʋʫʨʘʛ ʙʘ ʷʩʥʳ ʵʨʜʵʩ ʙʦʜʠʩ 

ʋʫʨʛʠʡʥ ʭʵʤʞʵʵʛ ʭʘʨʘʭʘʜ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʪʘʤʠʨʯʜʳʥ ʪʦʜʦʨʭʦʡ ʭʵʩʵʛʪ 

ʫʫʨʛʠʡʥ ʜʫʪʘʛʜʣʳʥ ʵʨʩʜʵʣ ʠʣʵʨʩʵʥ. ʄᴇʥ ʤʘʥʘʡ ʪʘʤʠʨʯʜʳʥ ʷʩʥʳ ʵʨʜʵʩ ʙʦʜʠʩ 

(BMC)-r ʥ ʜʫʥʜʘʞ (~2.84 ʢʛ) ʥʴ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ (ʭᴇʚʛװװʜ ~3 ʢʛ, 

ʦʭʠʜ ~2.5 ʢʛ) ʜʫʥʜʘʞʪʘʡ ʠʞʠʣ ʙʘʡʛʘʘ ʯ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ ʦʡʨʦʣʮʦʦʛʦʦʨ 12%-ʜ ʷʩʥʳ 

ʵʨʜʩʠʡʥ ʜʫʪʘʛʜʘʣ ʘʞʠʛʣʘʛʜʩʘʥ ʥʴ ᴇʩʚᴇʨ ʥʘʩʘʥʜ ʢʘʣʴʮʠ, ʚʠʪʘʤʠʥ D-ʠʡʥ ʭʵʨʵʛʣʵʵʛ 

ʦʥʮʛʦʡʣʦʥ ʘʥʭʘʘʨʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 
17 bƛƪƻƭŀƛŘƛǎΣ tΦ ¢Φ όнлмоύΦ tǊŜǾŀƭŜƴŎŜ ƻŦ ƻǾŜǊǿŜƛƎƘǘΣ ŀƴŘ ŀǎǎƻŎƛŀǝƻƴ ōŜǘǿŜŜƴ ōƻŘȅ Ƴŀǎǎ ƛƴŘŜȄΣ ōƻŘȅ Ŧŀǘ ǇŜǊŎŜƴǘ 
ŀƴŘ ǇƘȅǎƛŎŀƭ ŬǘƴŜǎǎ ƛƴ ƳŀƭŜ ǎƻŎŎŜǊ ǇƭŀȅŜǊǎ ŀƎŜŘ мпςмс ȅŜŀǊǎΦ {ŎƛŜƴŎŜ ϧ {ǇƻǊǘǎΣ нуόоύΣ мнрςмонΦ 
18 {ŀƴǘƻǎΣ 5Φ !ΦΣ 5ŀǿǎƻƴΣ WΦ !ΦΣ aŀǝŀǎΣ /Φ bΦΣ wƻŎƘŀΣ tΦ aΦΣ aƛƴŘŜǊƛŎƻΣ /Φ {ΦΣ !ƭƭƛǎƻƴΣ 5Φ .ΦΣ {ŀǊŘƛƴƘŀΣ [Φ .ΦΣ ϧ {ƛƭǾŀΣ 
!Φ aΦ όнлмпύΦ wŜŦŜǊŜƴŎŜ ǾŀƭǳŜǎ ŦƻǊ ōƻŘȅ ŎƻƳǇƻǎƛǝƻƴ ŀƴŘ ŀƴǘƘǊƻǇƻƳŜǘǊƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴ ŀǘƘƭŜǘŜǎΦ t[h{ hb9Σ 
фόрύΣ !ǊǝŎƭŜ ŜфтупΦ 
19 aŀƭƛƴŀΣ wΦ aΦΣ .ƻǳŎƘŀǊŘΣ /ΦΣ ϧ .ŀǊπhǊΣ hΦ όнллпύΦ DǊƻǿǘƘΣ ƳŀǘǳǊŀǝƻƴΣ ŀƴŘ ǇƘȅǎƛŎŀƭ ŀŎǝǾƛǘȅ όнƴŘ ŜŘΦύΦ IǳƳŀƴ 
YƛƴŜǝŎǎΦ 
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5.2 Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣʳʥ װʨ ʜװʥ 

ʄʦʥʛʦʣʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʦʨʛʠʣ ʭװʯ (PP) 

ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʞʘʘʩ ʤʵʜʵʛʜʵʭװʡʮ ʜʦʦʛʫʫʨ, ʤᴇʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ ʦʨʛʠʣ ʭװʯ 

ʦʣʦʥ ʫʣʩʳʥ ʪװʚʰʥʠʡ ʜʦʦʜ ʭʷʟʛʘʘʨʘʘʨ, ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʠʥʜʝʢʩ 92%-ʠʘʩ ʜʵʵʰ 

ʛʘʨʩʘʥ ʥʴ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʘʣ ʥʴ ʦʣʦʥ ʫʣʩʳʥ 

ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ, ʷʣʘʥʛʫʷʘ ʪʵʩʨʵʣʪʠʡʥ ʭװʯʠʡʛ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ ʙʫʶʫ ʪʵʩʚʵʨʠʡʥ 

ʯʘʥʘʨ ʩʫʣ ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʥʘ.  

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ װʟװװʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ 

ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʞ ʭװʩʥʵʛʪ 17-19-ʜ ʭʘʨʫʫʣʣʘʘ. 

ʍϾʩʥʵʛʪ 17. ʕʨʵʛʪʵʡ ЊʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ 
ϾʟϾϾʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʥʴ 

ʉʫʜʣʘʘʯ ʆʥ n 
ʉʫʜʘʣʛʘʘʥʳ 
ʙװʣʵʛ/ʩʧʦʨʪ 

Peak 
Power 

(W) 

Relative 
Peak 

Power 
(W/kg) 

Mean 
Power 

(W) 

Mean 
Power 
(W/kg) 

Patton et al. 1985 10 Olympic athletes ð 11.25 ð 9.21 

Watson & Sargent 1986 24 Hockey players ð 10.1 ð 7.7 

Maud & Shultz 1989 60 Adults (18ï28 y) 700 9.18 563 7.28 

Mangine et al. 1990 83 Soccer players 538 8.1 ð ð 

Nindl et al. 1995 20 
High school 
athletes 

694 9.1 548 7.2 

Wiegman et al. 1995 10 Adults (~25 y) 850 10.35 620 7.55 

Starling et al. 1996 10 Cyclists ð 8.5 ð ð 

Heller et al. 1998 11 
Taekwondo 
athletes 

ð 14.7 ð ð 

Al-Hazzaa et al. 2001 23 Elite soccer 873 11.88 587 8.02 

Barfield et al. 2002 25 Young adults 868 ð 634 ð 

Kocak & Karli 2003 20 Wrestlers ð 10.52 ð 8.12 

Apostolidis et al. 2004 13 
Junior 
basketball 

ð 10.7 ð 8 

Weber et al. 2006 10 Active males 1055 13.3 766 9.7 

Bell & Cobner 2007 41 Rugby players 1154 ð ð ð 

Peveler et al. 2007 9 Cyclists 1248 ð 648 ð 

Ponorac et al. 2007 95 
Mixed (judo/ 
soccer/ rowing) 

ð ð 
557ï
798 

6.93ï
9.75 

Sbriccoli et al. 2007 6 Olympic judo 1236 12.1 557 5.4 

Michael F Zupan  
et al. 

2009 1374 
NCAA athletes 
(18ï25 y) 

951 11.65 686 8.47 

Chtourou et al. 2013 22 Healthy boys ð 
8.22-
8.75 

ð 
6.96-
7.31 

Nikolaidis et al. 2018 995 Soccer players ð 7ï11 ð 6ï9 

Hernández-
Belmonte et al. 

2020 77 
Physically 
active/ trained 
participants 

ð 9ï12 ð 7ï10 

ʆʜʦʦʛʠʡʥ 
ʩʫʜʘʣʛʘʘ 

2026 1025 
ᴆʩʚᴇʨ װʝ 
(ʭʦʣʠʤʦʛ) 

619.5 9.55 ð ð 

ɾʠʯ: ñðò ʥʴ ʩʫʜʘʣʛʘʘʥʜ ʪʫʩʛʘʘʛװʡ ᴇʛᴇʛʜᴇʣ. 
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Armstrong & Welsman (2019)20 ʩʫʜʘʣʛʘʘʛʘʘʨ 16ï18 ʥʘʩʥʳ ʵʨʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ PP 11ï13WĿkgϖĭ, ʵʤʵʛʪʵʡ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥʭ 9ï10WĿkgϖĭ ʭװʨʜʵʛ 

ʛʵʩʵʥ ʙʦʣ ʤʘʥʘʡ ʩʫʜʘʣʛʘʘʥʜ ʜʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʞʠʥʜ ʭʘʨʴʮʫʫʣʩʘʥ 

ʦʨʛʠʣ ʭװʯ (RPP) ʥʴ ʵʨʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ 9.55Ñ1.68 WĿkgϖĭ, ɻʤʵʛʪʵʡ 

ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ 7.41Ñ1.25 WĿkgϖĭ ʦʨʯʠʤ ʙʘʡʩʘʥ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ñʩʘʡʥò ʘʥʛʠʣʣʳʥ 

ʜʦʦʜ ʭʷʟʛʘʘʨʪ ʙʘʛʪʘʞ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ 18. ʕʤʵʛʪʵʡ ЊʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ 
ϾʟϾϾʣʵʣʪʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʥʴ 

ʉʫʜʣʘʘʯ ʆʥ n 
ʉʫʜʘʣʛʘʘʥʳ 
ʙװʣʵʛ/ʩʧʦʨʪ 

Peak 
Power 

(W) 

Relative 
Peak 

Power 
(W/kg) 

Mean 
Power 

(W) 

Mean 
Power 
(W/kg) 

¢ƘƻǊƭŀƴŘ Ŝǘ ŀƭΦ мфус ом 
WǳƴƛƻǊπƭŜǾŜƭ 
ǎǇǊƛƴǘκƳƛŘπ
ŘƛǎǘŀƴŎŜ ǊǳƴƴŜǊǎ 

пму фΦм τ τ 

aŀǳŘ ϧ {ƘǳƭǘȊ мфуф сл !Řǳƭǘǎ όмуςну ȅύ прп тΦсм оул сΦор 

bƛƴŘƭ Ŝǘ ŀƭΦ мффр нл 
IƛƎƘ ǎŎƘƻƻƭ 
ŀǘƘƭŜǘŜǎ 

ппн тΦр олт рΦо 

IŜƭƭŜǊ Ŝǘ ŀƭΦ мффу мн 
¢ŀŜƪǿƻƴŘƻ 
ŀǘƘƭŜǘŜǎ 

τ млΦмл τ τ 

CƛƴŘƭŜȅ Ŝǘ ŀƭΦ нллн мл 
CŜƳŀƭŜ 
ŬǊŜŬƎƘǘŜǊǎ 

прм τ омп τ 

WŀŎƻō Ŝǘ ŀƭΦ нллн мф 

т ŜƴŘǳǊŀƴŎŜ 
ǘǊŀƛƴŜŘ ό9¢ύ  

рлу фΦр плф тΦт 

с ǎǇǊƛƴǘŜǊǎ ό{¢ύ тмл мнΦс рмл фΦл 

²ƻƻƭǎǘŜƴƘǳƭƳŜ 
Ŝǘ ŀƭΦ 

нллп му 
5ƛǾƛǎƛƻƴ 
ōŀǎƪŜǘōŀƭƭ ǇƭŀȅŜǊǎ 

τ τ τ сΦс 

²ŜōŜǊ Ŝǘ ŀƭΦ нллс мл !ŎǝǾŜ ŦŜƳŀƭŜ тнр ммΦп рму уΦм 

{ōǊƛŎŎƻƭƛ Ŝǘ ŀƭΦ нллт р hƭȅƳǇƛŎ ƧǳŘƻ сор фΦр нур пΦо 

aƛŎƘŀŜƭ C ½ǳǇŀƴ 
Ŝǘ ŀƭΦ 

нллф нмм 
b/!! ŀǘƘƭŜǘŜǎ 
όмуςнр ȅύ 

рфу фΦрф ппр тΦмс 

ʆʜʦʦʛʠʡʥ 
ʩʫʜʘʣʛʘʘ 

2026 рнп 
͍ͫ ͪ ͔ 
όͻ͙͎ͦͣͦ͡ύ 

полΦу тΦпм τ τ 

ɾʠʯ: ñðò ʥʴ ʩʫʜʘʣʛʘʘʥʜ ʪʫʩʛʘʘʛװʡ ᴇʛᴇʛʜᴇʣ. 

ɼʦʦʜ ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ Wingate ʩʦʨʠʣʳʥ װʨ ʜװʥʛʵʵʨ ʄʦʥʛʦʣ ʫʣʩʳʥ 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʜ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ᴇʥʜᴇʨ ʪʵʩʨʵʣʪʪʵʡ ʭװʯ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʥʴ 

ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʪʵʡ ʭʘʨʴʮʘʥʛʫʡ ʦʡʨʦʣʮʦʦ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʍװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ (FI) ʜʫʥʜʞʘʘʨ 58% ʙʘʡʩʘʥ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʜʫʥʜʘʞ ʫʪʛʘ  

ʙʦʣʦʭ 40ï45%-ʠʘʩ ʤʵʜʵʛʜʵʭװʡʮ ᴇʥʜᴇʨ װʟװװʣʵʣʪ ʶʤ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʩʦʨʠʣʳʥ 

ʷʚʮʘʜ ʭװʯʵʵ ʭʫʨʜʘʥ ʘʣʜʘʞ, ʘʥʘʵʨʦʙ ʪʵʩʚʵʨ ʩʫʣ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

 
20 !ǊƳǎǘǊƻƴƎΣ bΦΣ ϧ ²ŜƭǎƳŀƴΣ WΦ όнлмфύΦ {ŜȄπǎǇŜŎƛŬŎ ƭƻƴƎƛǘǳŘƛƴŀƭ ƳƻŘŜƭƭƛƴƎ ƻŦ ǎƘƻǊǘπǘŜǊƳ ǇƻǿŜǊ ƛƴ ммςму ȅŜŀǊπ
ƻƭŘǎΦ aŜŘƛŎƛƴŜ ϧ {ŎƛŜƴŎŜ ƛƴ {ǇƻǊǘǎ ϧ 9ȄŜǊŎƛǎŜΣ рмόрύΣ млмоςмлнмΦ 
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ʍϾʩʥʵʛʪ 19. ЉʩʚЊʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʙϾʩʣϾϾʨʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʭϾʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʠʡʛ ʦʣʦʥ 
ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʥʴ 

ʉʫʜʣʘʘʯ ʆʥ n 
ʉʫʜʘʣʛʘʘʥʳ ʙװʣʵʛ/ 

ʩʧʦʨʪ 
Fatigue Index 

(%) 

Michael F Zupan et al. 2009 1374 NCAA athletes (18ï25 y) 42-47 

Chtourou et al. 2013 22 Healthy boys 30.27-34.5 

Nikolaidis et al. 2018 995 Soccer players 25ï40 

Hernández-Belmonte et al. 2020 77 
Physically active/ trained 
participants 

30ï50 

ʆʜʦʦʛʠʡʥ ʩʫʜʘʣʛʘʘ 2026 1025 ᴆʩʚᴇʨ װʝ (ʭʦʣʠʤʦʛ) 58.13 

5.3 ʆʣʦʥ ʫʣʩʳʥ ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʜװʛʥʵʣʪ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ BMI 21.6Ñ3.5 ʢʛ/ʤĮ, SMM 28.4 Ñ 6.4 ʢʛ 

ʙʘʡʛʘʘ ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞʪʘʡ ʥʠʡʮʵʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʞʠʥʛʠʡʥ 

ʟʦʭʠʩʪʦʡ ʙʘʡʜʘʣ, ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʩʫʫʨʴ ʭᴇʛʞʠʣ ʭʘʥʛʘʣʪʪʘʡ, ʩʧʦʨʪʳʥ ʘʯʘʘʣʘʣ 

ʭװʣʵʵʥ ʘʚʘʭ ʯʘʜʚʘʨʪʘʡʛ ʠʣʪʛʵʥʵ. ʍʘʨʠʥ ʵʤʵʛʪʵʡ ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ ʭʫʚʴ 

ʥʴ ʦʣʦʥ ʫʣʩʳʥ ʘʪʣʝʪ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʞʘʘʩ ʠʣװװ, ʤᴇʥ ʥʠʡʪ ʪʘʤʠʨʯʜʳʥ 

ʥʘʩʘʥʜ ʙʠʝʠʡʥ ʞʠʥʛ ʭʘʨʴʮʫʫʣʘʭʘʜ 36%, ʫʫʨʘʛ 11.6%, 12.1% ʥʴ ʷʩʘʥʜ ʘʛʫʫʣʘʛʜʘʭ 

ʵʨʜʩʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ ʟʵʨʵʛ ʥʴ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʘʣ, ʵʥʝʨʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ, ʭʦʦʣ 

ʪʵʞʵʵʣʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʘʜ ʘʥʭʘʘʨʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. ECW/TBW 

 ,ʣʵʣʪʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʘʞʠʛʣʘʛʜʩʘʥ ʥʴ ʛʠʜʨʘʪʘʮʠʡʥ ʙʘʡʜʘʣ, ʩʵʨʛʵʣʪʠʡʥ ʯʘʥʘʨװװʟװ

ʙʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ ʰʠʥʛʵʥʠʡ ʥᴇʭᴇʥ ʜװװʨʛʵʣʪʠʡʥ ʘʩʫʫʜʣʳʛ ʭᴇʥʜᴇʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʫʨʘʡ, ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣ, ʫʣʠʨʣʳʥ ʥᴇʣᴇᴇ, ʜʦʪʦʦʜ ʦʨʯʥʳ ʭʘʣʘʘʣʪ, 

ʫʩ ʫʫʭ ʜʵʛʣʵʤ ʟʵʨʵʛ ʦʨʯʥʳ ʭװʯʠʥ ʟװʡʣʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʥʦ.  

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʜ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʭʫʚʴʜ ʦʣʦʥ ʫʣʩʳʥ 

ʜʫʥʜʘʞʪʘʡ ʦʡʨʦʣʮʦʦ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʣʳʥ ʭʫʚʴʜ ʪʦʜʦʨʭʦʡ 

ʪʵʥʮʚʵʨʛװʡ ʙʘʡʜʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʆʨʛʠʣ ʭװʯ ʙʦʣʦʤʞʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʛʘʘ ʯ 

ʭװʯʵʵ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ ʙʫʶʫ ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨ ʩʫʣ, ʷʣʘʥʛʫʷʘ ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʵʨʦʙ ʪʵʩʚʵʨ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʥʘ. 

ʕʥʵ ʥʴ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʠʡʣʵʥʭ ʥʴ ʜʦʦʜ 

ʙװʩʣװװʨʠʡʥ ʙʫʣʯʠʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʩʧʦʨʪʳʥ ʙʵʣʪʛʵʣʪʵʡ, ʜʵʵʜ ʙװʩʣװװʨʠʡʥ 

ʙʫʣʯʠʥʛʠʡʥ ʭװʯʥʠʡ ʪʫʩʛʘʡ ʙʵʣʪʛʵʣ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ, ʘʥʘʵʨʦʙ ʪʵʩʚʵʨʠʡʥ 

ʭᴇʛʞװװʣʵʣʪ ʩʫʣ ʙʘʡʩʘʥʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʟʦʰʛװʡ ʙᴇʛᴇᴇʜ ʪʵʩʚʵʨʠʡʥ ʯʘʥʘʨ 

ʩʫʣ ʫʯʠʨ ʛװʡʮʵʪʛʵʣʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡʛ ʠʣʪʛʵʥʵ. 
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ʍʕʃʎʕʄɾ 
 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ 

ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʪʘʡ ʦʡʨʦʣʮʦʦʛʦʦʨ ʥʠʡʮʵʞ 

ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘʛ ʪʘʡʣʙʘʨʣʘʭ ʜʘʨʘʘʭ ʰʘʣʪʛʘʘʥ ʙʘʡʞ ʙʦʣʥʦ. װתʥʜ: 

(1) ʥʘʩ, ʙʠʦʣʦʛʠʡʥ ʭᴇʛʞʠʣ, ᴇʩᴇʣʪʠʡʥ װʝ ʟʵʨʛʠʡʥ ʷʣʛʘʘ; (2) ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ, 

ʙʵʣʪʛʵʣʠʡʥ ʭװʯ, ʜʘʚʪʘʤʞʠʡʥ ʦʥʮʣʦʛ; (3) ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʘ ð ʦʣʦʥ ʫʣʩʳʥ 

ʩʫʜʘʣʛʘʘʥʳ ʠʭʵʥʭ ʥʴ DXA, BIA ʵʩʚʵʣ ᴇᴇʨ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʘʚʯ, ʵʥʵ ʩʫʜʘʣʛʘʘ ʥʴ 

InBody ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʭʵʤʞʠʛʜʩʵʥ; (4) ʙװʩ ʥʫʪʛʠʡʥ ʷʣʛʘʘ (ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣ, 

ᴇʥʜᴇʨʣᴇʛʠʡʥ ʥᴇʣᴇᴇ ʛ.ʤ), ʭʦʦʣ ʭװʥʩ, ʩʫʨʛʘʣʪ-ʩʧʦʨʪʳʥ ʦʨʯʥʳ ʷʣʛʘʘ ʟʵʨʵʛ ʁ ʤ.  

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ ʭʵʜ ʭʵʜʵʥ ʭʷʟʛʘʘʨʣʘʣʪʳʛ ʘʚʯ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʅʵʛʜװʛʵʵʨʪ, ʩʫʜʘʣʛʘʘ ʥʴ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʟʘʛʚʘʨʪʘʡ ʪʫʣ ʰʘʣʪʛʘʘʥ-װʨ ʜʘʛʘʚʨʳʥ 

ʭʘʤʘʘʨʣʳʛ ʙװʨʵʥ ʪʦʛʪʦʦʭ ʙʦʣʦʤʞ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ. ʍʦʸʨʜʫʛʘʘʨʪ, ʙװʩ, ʘʡʤʘʛ 

ʭʦʦʨʦʥʜʳʥ ʪװװʚʨʠʡʥ ʭʵʤʞʵʵ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʩʘʥ ʥʴ ʩʪʘʪʠʩʪʠʢʠʡʥ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣʜ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʞ ʙʦʣʥʦ. ɻʫʨʘʚʜʫʛʘʘʨʪ, ʦʣʦʥ ʫʣʩʳʥ 

ʩʫʜʘʣʛʘʘʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʵʨʵʛʣʵʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʘ, ʪᴇʭᴇᴇʨᴇʤʞ, ʩʦʨʠʣʳʥ 

ʧʨʦʪʦʢʦʣʫʫʜ ʙװʨʵʥ ʠʞʠʣ ʙʠʰ ʙʘʡʩʘʥ ʥʴ װʨ ʜװʥʛʠʡʥ ʟᴇʨװװʥʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ 

ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. ɼᴇʨᴇʚʜװʛʵʵʨʪ, ʙʠʦʣʦʛʠʡʥ ʥʘʩ, ʙʦʡʞʠʣʪʳʥ װʝ ʰʘʪ, 

ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ, ʙʵʣʪʛʵʣʠʡʥ װʝ ʰʘʪ, ʭʦʦʣ ʪʵʞʵʵʣ, ʩʵʨʛʵʣʪʠʡʥ ʪᴇʣᴇʚ ʟʵʨʵʛ 

ʥᴇʣᴇᴇʣᴇʛʯ ʙװʭ ʭʫʚʴʩʘʛʯʠʡʛ ʥʵʛʵʥ ʟʵʨʵʛ ʥʘʨʠʡʚʯʣʘʥ ʘʚʯ װʟʵʵʛװʡ ʥʴ ʩʫʜʘʣʛʘʘʥʳ 

ʪʘʡʣʙʘʨʳʥ ʭװʨʵʵʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʭʷʟʛʘʘʨʣʘʞ, ʩʪʘʪʠʩʪʠʢʠʡʥ ʭװʯʠʡʛ 

ʙʫʫʨʫʫʣʩʥʘʘʨ ʜʫʥʜʞʠʜ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʭ ʪʘʣʪʘʡ.  

ʅʠʡʪ ʪʘʤʠʨʯʜʳʥ ʜʫʥʜʘʞ ʥʘʩ 15.6 ʞʠʣ, ʜʫʥʜʘʞ ᴇʥʜᴇʨ 167.8 ʩʤ ʙʘʡʛʘʘ ʥʴ 

ʪʫʭʘʡʥ ʪʘʤʠʨʯʠʜ ʙʠʦʣʦʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʭʫʚʴʜ ʙʵʣʛʠʡʥ ʙʦʡʞʠʣʪ ʙʦʣʦʥ ᴇʩᴇʣʪʠʡʥ 

ʭʫʨʜʥʳ ʦʨʛʠʣ װʝ (Peak Height Velocity-PHV)-ʪʵʡ ʜʘʚʭʮʘʞ ʙʘʡʛʘʘ ʪʫʣ 

ʬʠʟʠʦʣʦʛʠʡʥ ʙʦʣʦʥ ʩʵʪʛʵʣ ʟװʡʥ ʭʫʚʴʜ ʤʘʰ ʤʵʜʨʵʛ װʝ ʶʤ. ʉʧʦʨʪʳʥ ʪᴇʨʣᴇᴇʩ 

ʭʘʤʘʘʨʘʥ ʘʥʪʨʦʧʦʤʝʪʨʠʡʥ ʷʣʛʘʘ ʪʦʜʦʨʭʦʡ ʘʞʠʛʣʘʛʜʩʘʥ. ʉʘʛʩʘʥ ʙᴇʤʙᴇʛ, 

ʚʦʣʝʡʙʦʣ ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣʜ ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ ʭᴇʰװװʨʛʠʡʥ ʫʨʪʳʛ (lever arm 

length) ʥʵʤʵʛʜװװʣʞ, ʭװʨʵʭ ʟʘʡʛ ʠʭʵʩʛʵʭ, ʭʘʤʛʘʘʣʘʣʪʳʥ ʦʨʦʥ ʟʘʡʛ ʪʵʣʵʭ ʟʵʨʵʛ 

ʛװʡʮʵʪʛʵʣʠʡʥ ʜʘʚʫʫ ʪʘʣʳʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. ʍʘʨʠʥ ʛʠʤʥʘʩʪʠʢʠʡʥ ʩʧʦʨʪʦʜ ʥʘʤʭʘʥ 

ʙʘʡʚʘʣ ʭװʥʜʠʡʥ ʪᴇʚʠʡʛ (center of mass) ʜʦʦʰʣʫʫʣʞ, ʪʵʥʮʚʵʨʠʡʛ ʩʘʡʞʨʫʫʣʘʭʳʥ 

ʟʵʨʵʛʮʵʵ ʵʨʛʵʣʪʠʡʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʠʥʝʨʮʠʡʥ ʤʦʤʝʥʪʳʛ ʙʘʛʘʩʛʘʥ, ᴇʥʮʛʠʡʥ ʭʫʨʜʳʛ 

ʥʵʤʵʛʜװװʣʵʭ ʜʘʚʫʫ ʪʘʣʪʘʡ ʙʘʡʜʘʛ. ʕʜʛʵʵʨ ʷʣʛʘʘ ʥʴ ʩʧʦʨʪʳʥ ʦʥʮʣʦʛʪ ʥʠʡʮʩʵʥ 

ʤʦʨʬʦʣʦʛʠʡʥ ʩʦʥʛʦʥ ʰʘʣʛʘʨʫʫʣʘʣʪ (talent identification)-ʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ 

ʙʦʣʟʦʰʛװʡ. 

BFM ʙʫʶʫ PBF ʠʭʪʵʡ ʪʘʤʠʨʯʜʳʥ (ʙʫʫʜʣʘʛʘ, ʮʘʥʘ, ʪʵʰװװʨ, ʞװʜʦ) ʭʫʚʴʜ 

ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ ʭʘʜʛʘʣʘʭʳʥ ʟʵʨʵʛʮʵʵ ʙʝʪʘ ʠʩʵʣʜʵʣʪʠʡʛ (Beta-oxidation) 

ʜʵʤʞʠʭ ʘʵʨʦʙʠʢ ʩʫʫʨʴʪʘʡ, ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʛ ʠʜʵʚʭʞװװʣʵʭ ʜʘʩʛʘʣʫʫʜʳʛ ʪװʣʭװװ 

ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʘʨʠʥ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʙᴇʭ ʟʵʨʵʛ ʞʠʥʛʠʡʥ ʘʥʛʠʣʘʣʪʘʡ 

ʪᴇʨʣװװʜ ʞʠʥ ʭʘʩʘʭʜʘʘ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʳʛ (SMM) ʭʘʜʛʘʣʞ, ʟᴇʚʭᴇʥ 

ᴇᴇʭʥʠʡ ʵʜʠʡʛ ʙʘʛʘʩʛʘʭʘʜ ʯʠʛʣʵʩʵʥ ʭʦʦʣʣʦʣʪʳʥ ʥʘʨʠʡʥ ʩʪʨʘʪʝʛʠ ʙʘʨʠʤʪʣʘʭ ʥʴ 

ʟװʡʪʵʡ. ɻʠʤʥʘʩʪʠʢ ʟʵʨʵʛ ʭʵʪ ʙʘʛʘ ᴇᴇʭʥʠʡ ʤʘʩʩʪʘʡ ʪᴇʨʣװװʜʵʜ 'ʩʧʦʨʪʳʥ 

ʭʘʨʴʮʘʥʛʫʡ ʵʥʝʨʛʠʡʥ ʜʫʪʘʛʜʘʣ' (RED-S) ʭʘʤ ʰʠʥʞʵʵʩ ʩʵʨʛʠʡʣʞ, ʜʘʘʚʨʳʥ 

ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ ʭʦʦʣʣʦʣʪʳʥ ʥʘʨʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʯʫʭʘʣ ʙʘʡʥʘ. 
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ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥʳ װװʜʥʵʵʩ BMI ʥʴ ʟᴇʚʭᴇʥ ʞʠʥ ʙʘ ᴇʥʜʨʠʡʥ ʭʘʨʴʮʘʘʛ 

ʠʣʵʨʭʠʡʣʜʵʛ ʪʫʣ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ װʟװװʣʵʣʪ ʶʤ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ 

ʙʠʦʤʝʭʘʥʠʢʠʡʥ ʭʫʚʴʜ ʙʘʛʘ BMI (ʛʠʤʥʘʩʪʠʢ, ʙʘʜʤʠʥʪʦʥ) ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʭװʯʠʡʛ 

ʥʵʤʵʛʜװװʣʞ, ʪʘʪʘʣʮʣʳʥ ʵʩʨʵʛ ʭᴇʜᴇʣʛᴇᴇʥ ʛװʡʮʵʪʛʵʭʵʜ ʟʘʨʮʫʫʣʘʭ ʵʥʝʨʛʠʡʛ 

ʙʫʫʨʫʫʣʜʘʛ ʜʘʚʫʫ ʪʘʣʪʘʡ. ʍʘʨʠʥ BMI ʠʭ ʙʘʡʭ (ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʙᴇʭ) ʥʴ װʥʵʤʣʵʭװʡ 

ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʞ, ᴇʨʩᴇʣʜᴇʛʯᴇᴇ ʜʘʨʘʭ, ʭװʥʜ ʞʠʥ ᴇʨʛᴇʭᴇʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʠʥʝʨʮ 

ʙʦʣʦʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʜʘʛ. ʊʠʡʤʵʵʩ BMI-ʠʡʛ װʥʵʣʵʭʜʵʵ ʙʠʝʠʡʥ ᴇᴇʭʥʠʡ 

ʭʫʚʴ (PBF)-ʪʘʡ ʭʘʤʪʘʪʛʘʥ ʘʚʯ װʟʵʭ ʥʴ ʯʫʭʘʣ.  

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛ ᴇʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʘʚʯ װʟʵʭʵʜ 

Wingate ʘʥʘʵʨʦʙ ʩʦʨʠʣʳʥ ʦʨʛʠʣ ʭװʯ (Peak power) ʙʦʣʦʥ ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ 

(Relative peak power)-ʠʡʥ װʟװװʣʵʣʪװװʜ ʥʴ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ ʬʠʟʠʦʣʦʛʠʡʥ 

ʦʥʮʣʦʛʠʡʛ ʪʦʜʦʨʭʦʡ ʠʣʵʨʭʠʡʣʞ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ, ᴇʥʜᴇʨ ʭװʯ ʰʘʘʨʜʩʘʥ ʩʧʦʨʪʳʥ 

ʪᴇʨʣװװʜ ʙʦʣʦʭ ʞװʜʦ (å12.10 W/kg), ʭᴇʣ ʙᴇʤʙᴇʛ (å9.75 W/kg), ʙᴇʭʠʡʥ ʪʘʤʠʨʯʜʘʜ 

ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ ʠʭ ʙʘʡʛʘʘ ʥʴ ʵʜʛʵʵʨ ʩʧʦʨʪʦʜ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʠʭ 

ʭʵʤʞʵʵʥʠʡ ʭװʯ ʛʘʨʛʘʭ ʯʘʜʚʘʨ (explosive power) ʯʫʭʘʣ ʙʦʣʦʭʳʛ ʙʘʪʘʣʞ ʙʘʡʥʘ. 

ʍʘʨʠʥ ʪʵʩʚʵʨ ʙʦʣʦʥ ʪʝʭʥʠʢʪ ʩʫʫʨʠʣʩʘʥ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ (ʞʠʰʵʵʣʙʵʣ: ʜʫʛʫʡ, 

ʩʵʣװװʨʪ ʟʘʚʴ, ʝʨᴇʥʭʠʡ ʙʵʣʪʛʵʣʛװʡ ʙװʣʵʛ) ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ װʟװװʣʵʣʪʪʵʡ ʙʘʡʛʘʘ 

ʥʴ ʘʥʘʵʨʦʙ ʪʵʩʨʵʣʪ ʭװʯ ʙʫʩ, ʘʵʨʦʙ ʪʵʩʚʵʨ ʙʦʣʦʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡ װʨ ʘʰʠʛ ʜʘʚʘʤʛʘʡ 

ʙʘʡʛʘʘʛ ʠʣʪʛʵʥʵ. ʄᴇʥ ʦʨʛʠʣ ʭװʯ ᴇʥʜᴇʨ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ ʭװʯʥʠʡ ʫʥʘʣʪʳʥ 

 ʣʵʣʪ (Fatigue Index) ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʘʡʭ ʭʘʥʜʣʘʛʘʪʘʡ ʥʴ ʬʦʩʬʘʛʝʥ ʙʦʣʦʥװװʟװ

ʘʥʘʵʨʦʙ ʛʣʠʢʦʣʠʪʠʢ ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤ ʜʘʚʘʤʛʘʡ ʦʨʦʣʮʦʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʞ ʙʦʣʥʦ. 

ʕʜʛʵʵʨ ʷʣʛʘʘ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʙװʪʵʮ, ʷʣʘʥʛʫʷʘ II ʪᴇʨʣʠʡʥ ʰʠʨʭʵʛʠʡʥ ʵʟʣʵʭ 

ʭʫʚʴ, ʙʫʣʯʠʥʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡ, ʤᴇʥ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʠʜʵʚʭʞʣʠʡʥ 

ʪװʚʰʠʥ (motor unit recruitment, firing frequency, synchronization)-ʪʵʡ ʰʫʫʜ 

ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʭʘʨʴʮʘʥʛʫʡ ʦʨʛʠʣ ʭװʯ ᴇʥʜᴇʨ ʩʧʦʨʪʳʥ 

ʪʘʤʠʨʯʠʜ ʥʴ ʭװʯʠʡʛ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʭʫʨʜʘʥ װװʩʛʵʭ ʯʘʜʚʘʨ (Rate of Force 

Development, RFD)-ʘʘʨ ʜʘʚʫʫ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʤʵʜʨʵʣʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ᴇʥʜᴇʨ 

ʪװʚʰʠʥʛ ʠʣʵʨʭʠʡʣʥʵ. ʀʡʤʵʵʩ Wingate ʩʦʨʠʣʳʥ װʟװװʣʵʣʪװװʜ ʥʴ ʟᴇʚʭᴇʥ ʘʥʘʵʨʦʙ 

ʯʘʜʚʘʨʳʛ װʥʵʣʵʭʵʵʩ ʛʘʜʥʘ ʪʫʭʘʡʥ ʩʧʦʨʪʳʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʩʦʥ ʙʫʣʯʠʥ-ʤʵʜʨʵʣʠʡʥ 

ʜʘʩʘʥ ʟʦʭʠʮʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʯʫʭʘʣ װʟװװʣʵʣʪ ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʥʳ ʭʘʨʴʮʫʫʣʩʘʥ װʨ 

ʜװʥ ʭʘʨʫʫʣʞ ʙʘʡʥʘ21. 

ʕʜʛʵʵʨʵʵʩ װʟʚʵʣ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʛ ʰʠʥʞʣʵʭ 

ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ װʥʵʣʵʭ ʟʦʨʠʣʛʦʦʨ ʩʧʦʨʪʳʥ ʪᴇʚװװʜʵʜ Monark ʵʨʛʦʤʝʪʨ, 

InBody, VOϜmax, ʭװʯʥʠʡ ʧʣʘʪʬʦʨʤ ʟʵʨʵʛ ʪʝʩʪʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʪʦʛʪʤʦʣ 

ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ ʩʠʩʪʝʤʠʡʛ ʙʠʡ ʙʦʣʛʦʭ, ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʦʥʮʣʦʛʪ ʥʠʡʮʩʵʥ 

ʜʘʩʛʘʣʳʥ ʭᴇʪᴇʣʙᴇʨ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʭװװʭʜʠʡʥ ʩʧʦʨʪʳʥ ʭʦʦʣ ʟװʡ, ʫʩʥʳ ʪʵʥʮʚʵʨʠʡʛ 

ʩʘʡʞʨʫʫʣʘʭ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʞ ʭʦʦʣ ʪʵʞʵʵʣ ʙʘ ʘʤʴʜʨʘʣʳʥ ʭʵʚ ʤʘʷʛʠʡʛ 

ʩʘʡʞʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʣʳʛ ʟᴇʚ 

ʟʦʭʠʮʫʫʣʘʭ, ʙʵʣʪʛʵʣʠʡʥ װʨ ʜװʥʛ װʥʵʣʵʭʵʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

 
21 ½ǳǇŀƴΣ aΦ CΦΣ !ǊŀǘŀΣ !Φ ²ΦΣ 5ŀǿǎƻƴΣ [Φ IΦΣ ²ƛƭŜΣ !Φ [ΦΣ tŀȅƴΣ ¢Φ [ΦΣ ϧ IŀƴƴƻƴΣ aΦ 9Φ όнллфύΦ ²ƛƴƎŀǘŜ ŀƴŀŜǊƻōƛŎ 
ǘŜǎǘ ǇŜŀƪ ǇƻǿŜǊ ŀƴŘ ŀƴŀŜǊƻōƛŎ ŎŀǇŀŎƛǘȅ ŎƭŀǎǎƛŬŎŀǝƻƴǎ ŦƻǊ ƳŜƴ ŀƴŘ ǿƻƳŜƴ ƛƴǘŜǊŎƻƭƭŜƎƛŀǘŜ ŀǘƘƭŜǘŜǎΦ WƻǳǊƴŀƭ ƻŦ 
{ǘǊŜƴƎǘƘ ŀƴŘ /ƻƴŘƛǝƻƴƛƴƎ wŜǎŜŀǊŎƘΣ ноόфύΣ нрфуςнслпΦ 
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ʅʕɻɼʉʕʅ ɼתɻʅʕʃʊ 
 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʘʜ 2023-2025 ʦʥʫʫʜʘʜ ʭʠʡʛʜʩʵʥ ᴇʩʚᴇʨʠʡʥ 

ʪʘʤʠʨʯʜʳʥ ʙʠʝʠʡʥ ʙװʪʵʮ (InBody) ʙʦʣʦʥ ʘʥʘʵʨʦʙ ʦʨʯʠʥʜ ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ 

ʯʘʜʚʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ Wingate-ʠʡʥ ʩʦʨʠʣʳʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ, װʥʜʵʩʥʠʡ 

ʭʵʤʞʵʵʥʠʡ ʭʘʤʛʠʡʥ ʪʦʤ ʜʘʪʘ ʩʘʥʛ ʙװʨʜװװʣʩʵʥ ʥʴ ʦʥʮʛʦʡ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙᴇʛᴇᴇʜ 

ʩʦʨʠʣʳʥ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʛ ʪᴇʣᴇᴇʣᴇʭ ʯʘʜʚʘʨ ᴇʥʜᴇʨ, ʩʘʣʙʘʨʳʥ ʙװʪʵʮ, ʩʧʦʨʪʳʥ 

ʭᴇʛʞʣʠʡʥ ʯʠʛ ʭʘʥʜʣʘʛʳʛ ʤʘʢʨʦ ʪװʚʰʠʥʜ װʥʵʣʵʭ ʙʦʣʦʤʞ ʦʣʛʦʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʘʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ 

ʰʠʥʵʯʣʵʣ ʭʠʡʭ ʩʫʫʨʴ ʤʵʜʵʵʣʵʣ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʦʣʦʥ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ 

ʥʦʨʤ, peer-reviewed ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʭʵʜ ʯʫʭʘʣ ʣʘʚʣʘʛʘʘ 

ʙʦʣʣʦʦ. 

ʊʘʤʠʨʯʜʳʥ ʪʦʦʥʳ ʪʘʨʭʘʣʪ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʩʧʦʨʪʳʥ ʙװʪʮʠʡʛ 

ʠʣʵʨʭʠʡʣʵʭ ʙʦʜʠʪ ʟʫʨʘʛʣʘʣ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʙʘʛʠʡʥ ʙʦʣʦʥ ʞʠʥʛʠʡʥ ʘʥʛʠʣʘʣʪʘʡ 

ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ ʟʦʥʭʠʣʞ ʙʘʡʛʘʘ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʩʧʦʨʪʳʥ ʙʦʜʣʦʛʳʥ ʯʠʛʣʵʣ, 

ʢʣʫʙʠʡʥ ʙװʪʵʮ, ʩʫʨʛʘʣʪʳʥ ʪʦʛʪʦʣʮʦʦʥʳ ʦʥʮʣʦʛʪʦʡ ʫʷʣʜʘʘʪʘʡ ʙʘʡʥʘ. 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʜʦʦʜ ʤᴇʯʥʠʡ 

ʪʵʩʨʵʣʪʠʡʥ ʯʘʜʘʚʭ ʭʘʨʴʮʘʥʛʫʡ ʭʘʥʛʘʣʪʪʘʡ ʪװʚʰʠʥʜ ʭװʨʩʵʥ ʙʦʣʦʚʯ ʜʵʵʜ ʤᴇʯʥʠʡ 

ʙʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ ʩʫʣ, ʤᴇʥ ʙװʭ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʭװʯʥʠʡ ʫʥʘʣʪ FI ᴇʥʜᴇʨ 

ʙʘʡʛʘʘ ʥʴ ʵʨʯʠʤʪʵʡ ʘʯʘʘʣʣʳʥ ʜʘʨʘʘʭ ʪʫʩʛʘʡ ʪʵʩʚʵʨ, ʩʵʨʛʵʣʪʠʡʥ ʯʘʜʘʚʭ ʩʫʣ 

ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʟᴇʚʭᴇʥ ʙʠʦʣʦʛʠʡʥ ʷʣʛʘʘʛʘʘʩ ʙʫʩ, ʭʘʨʠʥ 

ʜʘʩʛʘʣʞʫʫʣʘʣʪ, ʭʦʦʣ ʪʵʞʵʵʣ, ʩʵʨʛʵʣʪʠʡʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ 

ʟװʡʣʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʀʡʤʵʵʩ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʜ ʯʠʛʣʵʩʵʥ 

ʩʫʨʛʘʣʪ, ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨװװʜʵʜ (1) ʪʫʩʛʘʡ ʪʵʩʚʵʨʠʡʥ ʯʘʜʚʘʨʳʛ 

ʭᴇʛʞװװʣʵʭ, (2) ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʛ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʘʜ ʟᴇʚ ʜʘʨʘʘʣʘʣʜ 

ʦʨʫʫʣʘʭ (ATP-CP ʙʦʣʦʥ ʛʣʠʢʦʣʠʪʠʢ ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʫʚʘʘʨʠʣʘʣʪ), ʘʯʘʘʣʘʣ 

ʭʦʦʨʦʥʜʳʥ ʩʵʨʛʵʣʪʠʡʛ ʟᴇʚ ʷʚʫʫʣʘʭ, (3) ʩʵʨʛʵʣʪʠʡʥ ʩʪʨʘʪʝʛʠ, ʤʝʥʝʞʤʝʥʪʠʡʛ 

ʥʵʚʪʨװװʣʵʭ, (4) ʭʦʦʣ ʪʵʞʵʵʣ ʙʘ ʘʤʴʜʨʘʣʳʥ ʭʵʚ ʤʘʷʛʠʡʥ ʜʵʤʞʣʵʛʠʡʛ ʩʘʡʞʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ᴇʩʚᴇʨʠʡʥ ʩʧʦʨʪʳʥ 85% ʥʴ ʘʥʘʵʨʦʙ ʯʠʛʣʵʣ ʜʘʚʘʤʛʘʡ, 

ʜʫʥʜʞʘʘʨ 15.8 ʥʘʩ ʥʴ ʭװʯ, ʭʫʨʜ, ʪʵʩʨʵʣʪʵʪ ʯʘʜʚʘʨ ʭᴇʛʞװװʣʵʭ ʩʪʨʘʪʝʛʠʡʥ ñʮʦʥʭ װʝò, 

ʪᴇʨᴇʣ ʙװʨʠʡʥ ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʷʣʛʘʘʛ ʭʘʨʛʘʣʟʘʭʛװʡʛʵʵʨ ʥʵʛ ʟʘʛʚʘʨʳʥ ʙʵʣʪʛʵʣ 

ʭʵʨʵʛʣʵʭ ʥʴ װʨ ʘʰʠʛʛװʡ, ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ, ʥʘʩ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤ, ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ 

ʦʥʮʣʦʛʪ ʪʫʣʛʫʫʨʣʘʩʘʥ ʠʥʜʠʚʠʜʫʘʣʯʣʘʣ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʉʫʜʘʣʛʘʘʥʳ ʜʘʨʘʘʛʠʡʥ ʰʘʪʘʥʜ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ ʬʠʟʠʦʣʦʛʠʡʥ 

ʧʨʦʬʘʡʣʳʛ ʪʦʜʦʨʭʦʡʣʦʥ, ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʦʥʮʣʦʛʪ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʵʣʪʛʵʣʠʡʥ 

ʟʘʛʚʘʨ (Energy System Based Training Model) ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ ʩʪʨʘʪʝʛʠʡʥ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ʉʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʙʠʦʣʦʛʠʡʥ ʭᴇʛʞʣʠʡʥ װװʜʥʵʵʩ ʘʚʯ װʟʚʵʣ, 10-12 

ʥʘʩʘʥʜ (ʛʠʤʥʘʩʪʠʢ) ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪ ʙʦʣʦʥ ʫʷʥ ʭʘʪʘʥ ʯʘʥʘʨ 

ʦʨʛʠʣʜʦʦ ʭװʨʜʵʛ ʪʫʣ ʵʨʪ ʵʭʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʍʘʨʠʥ 15-16 ʥʘʩʘʥʜ 

(ʜʫʥʜʘʞ ʙװʣʵʛ) ʘʥʘʵʨʦʙ ʭװʯʠʥ ʯʘʜʘʣ, ʙʫʣʯʠʥʛʠʡʥ ʛʠʧʝʨʪʨʦʬʠ (SMM) ʭᴇʛʞװװʣʵʭ 

ʜʘʘʚʨʳʥ ʪʘʘʪʘʡ ʦʨʯʠʥ ʙװʨʜʜʵʛ. ʅʘʩ ʘʭʠʭ ʪʫʩʘʤ (װʥʜʵʩʥʠʡ ʩʫʨ) ʪʵʩʚʵʨ ʙʦʣʦʥ 

ʩʪʘʪʠʢ ʭװʯʥʠʡ װʟװװʣʵʣʪװװʜ, ʤᴇʥ ʪʘʢʪʠʢʠʡʥ ʩʵʪʛʵʣʛʵʵ ʜʘʚʘʤʛʘʡʣʞ ʵʭʵʣʜʵʛ ʟװʡ 



87  

ʪʦʛʪʤʦʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ.  

ʅʘʩʥʳ ʵʥʵʭװװ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʣ ʥʴ ʙʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʷʣʛʘʘʪʘʡ 

(differentiated) ʪᴇʣᴇʚʣᴇʭʠʡʛ ʰʘʘʨʜʜʘʛ ʙᴇʛᴇᴇʜ 14-ᴇᴇʩ ʜʦʦʰ ʥʘʩʥʳ ʪʘʤʠʨʯʜʘʜ 

(ʛʠʤʥʘʩʪʠʢ, ʪʝʥʥʠʩ) ʷʩ-ʙʫʣʯʠʥʛʠʡʥ ʪʦʛʪʦʣʮʦʦ ʙװʨʵʥ ʙʵʭʞʵʵʛװʡ ʪʫʣ ʭʵʪ 

ʘʯʘʘʣʣʘʘʩ װװʜʵʣʪʵʡ ʛʵʤʪʵʣ (overuse injuries)-ʵʵʩ ʩʵʨʛʠʡʣʵʭ, ʪʝʭʥʠʢʠʡʥ ʟᴇʚ 

ʜʘʜʣʳʛ ʩʫʫʣʛʘʭʘʜ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. ʍʘʨʠʥ ʜʫʥʜʞʘʘʩ ʜʵʵʰ ʥʘʩʥʳ ʙװʣʵʛʪ (15-

16+) ᴇʥʜᴇʨ ʵʨʯʠʤʪʵʡ ʭװʯʥʠʡ ʙʵʣʪʛʵʣ ʙʦʣʦʥ ʘʥʘʵʨʦʙ ʯʘʜʘʚʭʠʡʛ ʭᴇʛʞװװʣʵʭ 

ʩʪʨʘʪʝʛʠʡʛ ʪװʣʭװװ ʘʰʠʛʣʘʭ ʥʴ ʟװʡʪʵʡ. 

ʕʩʠʡʥ ʛʘʜʥʘ ʫʩ ʥʴ ʮʫʩʥʳ ʧʣʘʟʤ ʙʦʣʦʥ ʵʩ ʭʦʦʨʦʥʜʳʥ ʰʠʥʛʵʥʵʵʩ ʙװʨʜʜʵʛ. 

ʉʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʵʥʵ ʥʴ ʛʠʜʨʘʪʘʮʠʡʥ ʪװʚʰʠʥ ʙʦʣʦʥ ʵʩʠʡʥ ʤʝʤʙʨʘʥʳ 

ʙװʨʵʥ ʙװʪʵʥ ʙʘʡʜʣʳʛ ʠʣʪʛʵʜʵʛ. ECW ʠʭʩʵʭ ʥʴ ʙʫʣʯʠʥʛʠʡʥ ʛʵʤʪʵʣ, װʨʵʚʩʵʣ ʵʩʚʵʣ 

ʥʘʪʨʠ (Na+)-ʠʡʥ ʭʵʪ ʠʭ ʭʵʨʵʛʣʵʵʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʙʘ ʙʘʛʘ ʙʘʡʭ ʥʴ 

ʜʝʛʠʜʨʘʪʘʮʠ ʙʫʶʫ ʰʠʥʛʵʥʠʡ ʜʫʪʘʛʜʣʳʛ ʠʣʵʨʭʠʡʣʥʵ. ɹᴇʭ ʙʦʣʦʥ ʭװʥʜ ʞʠʥʛʠʡʥ 

ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ ECW ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ ʠʭʵʚʯʣʵʥ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ʠʭʪʵʡ 

ʭʦʣʙʦʦʪʦʡ ʪʫʣ ʰʫʫʜ ʵʤʛʵʛ ʛʵʞ װʟʵʭʛװʡ, ʭʘʨʠʥ ICW-ʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘʛ ʘʚʯ 

 ʟʵʭ ʸʩʪʦʡ. ʉʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʪʘʤʠʨʯʥʳ ʙʠʝʠʡʥ ʥʠʡʪ ʞʠʥ ʙʦʣʦʥ ʘʨʘʛ ʷʩʥʳװ

ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩʪʘʡ ʰʫʫʜ ʵʝʨʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʘʚ. ɽʨᴇʥʭʠʡ 

ʪᴇʣᴇʚ ʙʘʡʜʣʳʥ ʭʫʚʴʜ ʠʭʵʥʭ ʪʘʤʠʨʯʜʳʥ ECW ʥʴ ʬʠʟʠʦʣʦʛʠʡʥ ʭʵʚʠʡʥ ʭʷʟʛʘʘʨʪ 

ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʩʧʦʨʪʳʥ ʪᴇʨʣʠʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʘʘʨʘʥ ʜʘʣʘʡʮ ʥʴ ʠʭ ʙʘʡʥʘ. TBW 

ʙʘʛʘʪʘʡ ʙʦʣʦʥ ʜʫʥʜʘʞ װʟװװʣʵʣʪʪʵʡ ʪʘʤʠʨʯʠʜ (ʙʘʜʤʠʥʪʦʥ, ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ) 

ʙʫʣʯʠʥʛʠʡʥ ʛʠʧʝʨʪʨʦʬʠʜ ʯʠʛʣʵʩʵʥ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʠʡʛ ʥʵʤʵʛʜװװʣʩʥʵʵʨ ʫʩʥʳ 

ʭʵʤʞʵʵ ʠʭʩʵʥʵ. ʍʘʨʠʥ ʫʩʥʳ ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨʪʵʡ ʙᴇʭʠʡʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʠʜ ʰʠʥʛʵʥ 

ʘʣʜʘʣʪʘʘʩ (dehydration) ʰʘʣʪʛʘʘʣʘʥ ʫʩʥʳ ʭʵʤʞʵʵ ʙʫʫʨʘʭ ʵʨʩʜʵʣʪʵʡ ʫʯʨʘʘʩ 

ʰʠʥʛʵʥʠʡʛ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʭ ʭʵʨʵʛʪʵʡ. 

ɹᴇʭ, ʞװʜʦ ʟʵʨʵʛ ʪᴇʨᴇʣʜ ʞʠʥ ʠʭ ʙʘʡʭ ʥʴ ʠʥʝʨʮʠʡʥ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʜʘʚʫʫ 

ʪʘʣʪʘʡ ʯ, VFA ʭʵʪ ᴇʥʜᴇʨ (>60-80 ʩʤĮ) ʙʘʡʭ ʥʴ ʠʥʩʫʣʠʥʳ ʨʝʟʠʩʪʝʥʪ ʯʘʥʘʨ ʙʦʣʦʥ 

ʩʠʩʪʝʤʠʡʥ װʨʵʚʩʣʠʡʛ ʥʵʤʵʛʜװװʣʞ, ʥᴇʭᴇʥ ʩʵʨʛʵʣʪʠʡʥ ʭʫʨʜʳʛ ʫʜʘʘʰʨʫʫʣʘʭ 

ʵʨʩʜʵʣʪʵʡ ʪʫʣ ʞʠʥʛʠʡʥ ʘʣʜʘʛʜʘʣʛװʡʛʵʵʨ ʙʠʝʠʡʥ ʙװʪʮʠʡʥ ᴇᴇʨʯʣᴇʣʪ (Body 

Recomposition) ʭʠʡʭ, ʠʥʩʫʣʠʥʳ ʤʵʜʨʵʛ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ ʭʦʦʣʣʦʣʪʳʥ 

ʩʪʨʘʪʝʛʠʡʛ ʙʘʨʠʤʪʣʘʭ ʥʴ ʟᴇʚ ʶʤ. 

ʉʧʦʨʪʳʥ ʛװʡʮʵʪʛʵʣʠʡʥ ʭʫʚʴʜ ʫʫʨʘʛ ʙʘʛʘ ʙʘʡʭ ʥʴ ʷʜʨʘʣʪ ʭʫʨʜʘʥ װװʩʵʭ, ʥᴇʭᴇʥ 

ʩʵʨʛʵʣʪ ʫʜʘʘʰʨʘʭ, ʫʣʤʘʘʨ ʛʵʤʪʣʠʡʥ ʵʨʩʜʵʣʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ ʙʠʦʭʠʤʠʡʥ ʩᴇʨᴇʛ 

ʭװʯʠʥ ʟװʡʣ ʪʫʣ ʫʫʨʘʛ ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʜʘʜ ʘʟʦʪʳʛ ʪʵʥʮʚʵʨʪʵʡ ʙʘʡʣʛʘʭʳʥ ʪʫʣʜ ᴇʜᴇʨ 

ʪʫʪʤʳʥ ʫʫʨʛʠʡʥ ʭʵʨʵʛʣʵʵʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʘʨʠʥ ᴇʥʜᴇʨ װʟװװʣʵʣʪʪʵʡ 

(ʞʠʰʵʵ ʥʴ: ʙᴇʭ, ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ) ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʫʫʨʛʠʡʥ ʤʘʩʩʳʛ ʥʵʤʵʭʵʵʩ 

ʠʣװװʪʵʡʛʵʵʨ ʪװװʥʠʡʛ 'ʘʰʠʛʪʘʡ ʭװʯ' (functional power) ʙʦʣʛʦʥ ʭʫʚʠʨʛʘʭ ʧʣʠʦʤʝʪʨʠʢ 

ʙʦʣʦʥ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʜʘʩʛʘʣʫʫʜ ʜʵʵʨ ʪᴇʚʣᴇʨᴇʭ ʥʴ ʟװʡʪʵʡ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍᴇʣ ʙᴇʤʙᴇʛ, ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ ʟʵʨʵʛ ʞʠʥʛʠʡʥ ʜʫʪʘʛʜʘʣʪʘʡ (Target Weight > 

Current Weight) ʪᴇʨʣװװʜ ʘʥʘʙʦʣʠʢ ʜʘʘʚʨʳʥ ʷʣʛʘʨʘʣʪʳʛ ʜʵʤʞʠʭ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʠʡʛ 

ʵʨʯʠʤʞװװʣʞ, ʠʣʯʣʵʛʠʡʥ ʵʝʨʵʛ ʙʘʣʘʥʩʳʛ ʭʘʜʛʘʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

BMI ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ (ʛʠʤʥʘʩʪʠʢ) ʵʥʝʨʛʠ ʜʫʪʘʛʜʣʘʘʩ ʩʵʨʛʠʡʣʞ, 

ʷʩʥʳ ʥʷʛʪʨʘʣʳʛ (BMC) ʭʘʜʛʘʣʘʭ ʭʦʦʣʣʦʣʪʳʥ ʩʪʨʘʪʝʛʠ ʙʘʨʠʤʪʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

BMI ʠʭʪʵʡ ʪʘʤʠʨʯʜʳʥ (ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ) ʭʫʚʴʜ ʞʠʥʛʠʡʥ ʠʣװװʜʵʣ ʥʴ ʭᴇʜᴇʣʛᴇᴇʥʠʡ 
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ʜʘʣʘʡʮʳʛ ʭʷʟʛʘʘʨʣʘʭʘʘʩ ʩʵʨʛʠʡʣʞ, ᴇᴇʭʥʠʡ ʤʘʩʩʳʛ ʭʷʥʘʞ, ʮʵʚʵʨ ʙʫʣʯʠʥʛʠʡʥ ʞʠʥʛ 

ʥʵʤʵʛʜװװʣʵʭʵʜ ʪᴇʚʣᴇʨᴇʭ ʭʵʨʵʛʪʵʡ. 

ʍװʯʥʠʡ ʩʧʦʨʪʳʥ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ WHR ʠʭ ʙʘʡʭ ʥʴ ʩᴇʨᴇʛ װʟװװʣʵʣʪ ʙʠʰ ʶʤ. 

ʋʯʠʨ ʥʴ ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʙᴇʭ ʟʵʨʵʛʪ ʭʵʚʣʠʡʥ ʰʫʣʫʫʥ ʙʦʣʦʥ ʪʘʰʫʫ ʙʫʣʯʠʥʛʫʫʜ 

(abdominal wall hypertrophy) ʭʵʪ ʭᴇʛʞʩᴇʥᴇᴇʨ ʙװʩʵʣʭʠʡʥ ʪʦʡʨʛʠʡʛ ʪʦʤʨʫʫʣʞ, ʵʥʵ ʥʴ 

ʭװʥʜ ʞʠʥ ᴇʨʛᴇʭ װʝʜ 'ʭʵʚʣʠʡʥ ʜʦʪʦʦʜ ʜʘʨʘʣʪ' (intra-abdominal pressure)-r ʛ 

ʥʵʤʵʛʜװװʣʞ, ʥʫʨʫʫʛ ʭʘʤʛʘʘʣʘʭ ʙʠʦʤʝʭʘʥʠʢ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ. WHR ʥʴ ʜʫʥʜʞʘʘʩ 

ʜʵʵʰ ʙʦʣʦʚʯ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ ᴇʥʜᴇʨ ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ (ʞʠʰʵʵ ʥʴ: ʭװʥʜʠʡʥ 

ᴇʨʛᴇʣʪ) ʵʥʵ ʥʴ ʬʫʥʢʮʠʦʥʘʣʴ ʜʘʚʫʫ ʪʘʣ ʙʘʡʞ ʙʦʣʦʭ ʯ, ᴇᴇʭʥʠʡ ʵʟʣʵʭ ʭʫʚʠʡʛ ʭʷʥʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʘʨʠʥ ʭʫʨʜ, ʪʵʩʚʵʨ ʰʘʘʨʜʩʘʥ ʪᴇʨʣװװʜʵʜ (ʞʠʰʵʵ ʥʴ: ʭᴇʣ ʙᴇʤʙᴇʛ, 

ʪʝʥʥʠʩ) WHR ʥʵʤʵʛʜʵʭ ʥʴ ʭװʥʜʠʡʥ ʪᴇʚʠʡʛ ᴇᴇʨʯʠʣʞ, ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʵʢʦʥʦʤʠʜ 

ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣᴇʭ ʪʫʣ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 

ɾʠʥʛʠʡʥ ʭʷʥʘʣʪʳʥ ʵʝʨʵʛ ʫʪʛʘ ʥʴ SMM-r ʥ ʜʫʪʘʛʜʣʳʛ ʠʣʵʨʭʠʡʣʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ 

ʥʴ ʪʵʩʨʵʭ ʭװʯ (Peak power) ʙʦʣʦʥ ʪʫʣʛʫʫʨ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʘʧʧʘʨʘʪʳʥ ʪʦʛʪʚʦʨʪʦʡ 

ʙʘʡʜʘʣʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʥᴇ. ʍʘʨʠʥ ʩᴇʨᴇʛ ʫʪʛʘ ʥʴ PBF ʠʭ ʙʘʡʛʘʘʛ ʟʘʘʭ ʙʘ ʵʥʵ ʥʴ 

ʭʘʨʴʮʘʥʛʫʡ ʭװʯ (Relative Strength)-ʠʡʛ ʙʫʫʨʫʫʣʞ, ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʛ ʥʵʤʵʛʜװװʣʵʥ, 

ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʠʥʝʨʮʠʡʛ ʠʭʵʩʛʵʭ ʙʠʦʤʝʭʘʥʠʢʠʡʥ ʩʫʣ ʪʘʣʳʛ װװʩʛʵʜʵʛ. ɾʠʥ ʥʵʤʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ (ʙʘʜʤʠʥʪʦʥ, ʭᴇʣ ʙᴇʤʙᴇʛ, ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ) ʪʘʤʠʨʯʜʘʜ ʛʠʧʝʨʪʨʦʬʠʡʥ 

ʙʵʣʪʛʵʣʠʡʛ ʠʣʯʣʵʛʠʡʥ ʠʣװװʜʵʣʪʵʡ ʭʦʩʣʫʫʣʘʭ, ʭʘʨʠʥ ʞʠʥ ʭʘʩʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

(ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ, ʞװʜʦ) ʪʘʤʠʨʯʜʘʜ ᴇʥʜᴇʨ ʵʨʯʠʤʪ ʠʥʪʝʨʚʘʣ (HIIT) ʙʵʣʪʛʵʣ ʙʦʣʦʥ 

ʫʫʨʛʠʡʥ ᴇʥʜᴇʨ ʘʛʫʫʣʘʤʞʪʘʡ, ʥװװʨʩ ʫʩ ʙʘʛʘʪʘʡ ʭʦʦʣʣʦʣʪʳʥ ʩʪʨʘʪʝʛʠʡʛ ʙʘʨʠʤʪʣʘʭ 

ʥʴ ʟװʡʪʵʡ. ʗʣʘʥʛʫʷʘ ᴇʩᴇʣʪʠʡʥ ʠʜʵʚʭʪʵʡ װʝ ʰʘʪʘʥʜ ʙʘʡʛʘʘ ʪʫʣ ʵʥʝʨʛʠʡʥ 

ʪʵʥʮʚʵʨʠʡʛ ʵʝʨʵʛ ʙʘʡʣʛʘʭ ʥʴ ʯʫʭʘʣ. 

Inbody ʦʥʦʦʛ ʥʵʤʵʛʜװװʣʵʭ ʥʴ ʟᴇʚʭᴇʥ ʪʦʦʥ װʟװװʣʵʣʪ ʙʫʩ, ʪʘʤʠʨʯʥʳ 

ʬʫʥʢʮʠʦʥʘʣʴ ʯʘʜʘʤʞʠʡʛ ʩʘʡʞʨʫʫʣʘʭ ʛʦʣ ʪװʣʭװװʨ ʶʤ. ɹʘʛʘ װʥʵʣʛʵʵʪʵʡ ʪʘʤʠʨʯʜʘʜ 

ʛʠʧʝʨʪʨʦʬʠ (hypertrophy) ʯʠʛʣʵʩʵʥ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʙʦʣ, ʦʥʦʦ ᴇʥʜᴇʨʪʵʡ ʪʘʤʠʨʯʜʘʜ ʵʥʵʭװװ ʙʠʝʠʡʥ ʙװʪʮʠʡʛ ʭʘʜʛʘʣʘʭʳʥ ʟʵʨʵʛʮʵʵ ʭװʯ-

ʭʫʨʜʥʳ (power-speed) ʰʠʣʞʠʣʪ ʭʠʡʭʵʜ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 

ɹʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʭʘʨʴʮʫʫʣʩʘʥ װʟװװʣʵʣʪʠʡʥ װʨ ʜװʥʛʵʵʩ 

ʭʘʨʚʘʣ: ᴇʩʚᴇʨ ʥʘʩʘʥʜ (ʜʫʥʜʞʘʘʨ 15.8) ʩʧʦʨʪʳʥ ʛװʡʮʵʪʛʵʣ ʥʴ ʤʦʨʬʦʣʦʛʠʡʥ ᴇʩᴇʣʪ, 

ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭᴇʛʞʠʣ, ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʦʛʮʦʤ 

ᴇᴇʨʯʣᴇʣʪʪʵʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ʀʡʤʜ ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ 

ʙʠʦʤʝʭʘʥʠʢ ʙʦʣʦʥ ʬʠʟʠʦʣʦʛʠʡʥ ʦʥʮʣʦʛʪ ʪʫʣʛʫʫʨʣʘʩʘʥ, ʢʣʘʩʪʝʨʯʠʣʩʘʥ, ʰʠʥʞʣʵʭ 

ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ ʙʵʣʪʛʵʣʠʡʥ ʩʪʨʘʪʝʛʠʡʛ InBody ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʩ ʛʘʜʥʘ Monark 

ʵʨʛʦʤʝʪʨʠʡʥ װʥʵʣʛʵʵʥʠʡ ʟᴇʚʭᴇʥ ʦʨʛʠʣ ʭװʯʵʵʨ ʙʫʩ, ʭװʯʥʠʡ ʫʥʘʣʪʳʥ ʭʫʚʴ, ʘʙʩʦʣʶʪ 

ʙʘ ʭʘʨʴʮʘʥʛʫʡ װʟװװʣʵʣʪװװʜʠʡʥ ʥʵʛʜʩʵʥ ʘʥʘʣʠʟ ʜʵʵʨ װʥʜʵʩʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʴ 

ʛװʡʮʵʪʛʵʣʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʪʦʛʪʚʦʨʪʦʡ ᴇʩᴇʣʪʠʡʛ ʭʘʥʛʘʭ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 

 .ʥʜʵʩ ʙʦʣʥʦװ ʡ, ʮʘʘʰʜʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʘʤʞʠʣʪʳʥװʥʜʵʩʣʵʣʪʵʡ ʘʨʛʘ ʟװ
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ʅʕɻɼʉʕʅ ɿᴆɺʃᴆʄɾ 
 

Å ᴆʩᴇʣʪʠʡʥ ʭʫʨʜʥʳ ʦʨʛʠʣ װʝʠʡʥ ʭʷʥʘʣʪ (PHV Monitoring) ʭʠʡʭ: ʜʫʥʜʘʞ ʥʘʩ 15.6 

ʙʘʡʛʘʘ ʪʫʣ ʪʘʤʠʨʯʜʳʥ ᴇʩᴇʣʪʠʡʥ ʙװʩװװʜ ʭʘʘʛʜʩʘʥ ʵʩʵʭʠʡʛ ʨʝʥʪʛʝʥʵʵʨ ʦʥʦʰʠʣʞ, 

ʷʩʥʳ ʥʷʛʪʨʘʣ (BMC)-ʜ ʪʦʭʠʨʩʦʥ ʘʯʘʘʣʣʳʛ ᴇʛᴇʭ, ʭʵʪ ʘʯʘʘʣʣʘʘʩ װװʜʵʣʪʵʡ 

ʛʵʤʪʣʵʵʩ ʩʵʨʛʠʡʣʵʭ. 

Å ɹʠʦʣʦʛʠʡʥ ʥʘʩ ʙʘ ʭʨʦʥʦʣʦʛʠʡʥ ʥʘʩʥʳ ʷʣʛʘʘ: ʛʠʤʥʘʩʪʠʢ ʙʦʣʦʥ ʪʵʰװװʨ ʟʵʨʵʛ 

ʪᴇʨʣװװʜʵʜ ʥʘʩʥʘʘʩ ʠʣװװʪʵʡ ʙʠʦʣʦʛʠʡʥ ʙʦʣʦʚʩʨʦʣʪʦʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʙʵʣʪʛʵʣʠʡʥ 

ʧʨʦʛʨʘʤʤ ʙʦʣʦʚʩʨʫʫʣʘʭ. 

Å ʄʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ ʜʘʩʘʥ ʟʦʭʠʮʦʣ: 14-16 ʥʘʩʥʳ ʪʘʤʠʨʯʜʘʜ (ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ, 

ʚʦʣʝʡʙʦʣ, ʙᴇʭ) ʪʝʩʪʦʩʪʝʨʦʥʳ ʷʣʛʘʨʘʣʪ ʥʵʤʵʛʜʵʞ ʙʫʡʛ ʘʰʠʛʣʘʥ ʙʫʣʯʠʥʛʠʡʥ 

ʤʘʩʩʳʛ (SMM) ʥʵʤʵʛʜװװʣʵʭ ʭװʯʥʠʡ ʙʵʣʪʛʵʣʠʡʛ ʵʨʯʠʤʞװװʣʵʭ. 

Å ʉʵʪʛʵʣ ʟװʡʥ ʪʦʛʪʚʦʨʞʫʫʣʘʣʪ: ʥʘʩʥʳ ʟᴇʨװװʛʵʵʩ ʭʘʤʘʘʨʯ װʥʜʵʩʥʠʡ ʩʫʨ, ʙʘʡʪ 

ʭʘʨʚʘʘ ʟʵʨʵʛ ʪᴇʨʣװװʜʵʜ ʢʦʛʥʠʪʠʚ ʙʫʶʫ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʜʘʩʛʘʣ, ʭʘʨʠʥ ʙʘʛʘ 

ʥʘʩʥʳ ʛʠʤʥʘʩʪʠʢʠʡʥ ʪʘʤʠʨʯʜʘʜ ʪʦʛʣʦʦʤʳʥ ʘʨʛʘʘʨ ʫʨ ʯʘʜʚʘʨ ʵʟʵʤʰװװʣʵʭ 

ʘʨʛʳʛ ʭʵʨʵʛʣʵʭ. 

Å ᴆʩᴇʣʪʠʡʥ ʤʝʥʝʞʤʝʥʪ: ʪʘʤʠʨʯʠʜ ᴇʩᴇʣʪʠʡʥ ʠʜʵʚʭʪʵʡ װʝ ʰʘʪʘʥʜ ʙʘʡʛʘʘ ʪʫʣ ʷʩʥʳ 

ʥʷʛʪʳʛ ʜʵʤʞʠʭ ʟʦʨʠʣʛʦʦʨ ʂʘʣʴʮʠ, ʚʠʪʘʤʠʥ ɼ-ʠʡʥ ʭʵʨʵʛʣʵʵʛ ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʞ, 

ʆʩʛʫʜ-ʐʣʘʪʪʝʨʠʡʥ ᴇʚʯʠʥ (ʆsgood-Schlatter) ʟʵʨʵʛ ᴇʩᴇʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ 

ʵʤʛʵʛʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʭʷʥʘʣʪ ʪʘʚʠʭ. 

Å ʋʩʥʳ ʙʘʣʘʥʩ ʙʘ ʛװʡʮʵʪʛʵʣ: TBW ᴇʥʜᴇʨʪʵʡ ʪʘʤʠʨʯʠʜ (ʙᴇʭ, ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ) 

ʭᴇʣʨᴇʣʪ ʠʭʪʵʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ ʪʫʣ ʙʵʣʪʛʵʣʠʡʥ װʝʵʨ ʠʟʦʪʦʥʠʢ ʫʥʜʘʘ ʙʦʣʦʥ 

ʵʣʝʢʪʨʦʣʠʪʠʡʥ ʥʵʤʵʣʪʠʡʛ ʪʦʛʪʤʦʣ ʭʵʨʵʛʣʵʞ, ʵʩʠʡʥ ʛʘʜʥʘʭ ʙʦʣʦʥ ʜʦʪʦʨʭ 

ʰʠʥʛʵʥʠʡ ʭʘʨʴʮʘʘʛ (ECW/TBW) ʪʵʥʮʚʵʨʞװװʣʵʭ; TBW ʙʘʛʘʪʘʡ ʪᴇʨʣװװʜʵʜ 

(ʛʠʤʥʘʩʪʠʢ, ʮʘʥʘ) ʫʫʨʛʠʡʥ ʥʠʡʣʵʛʞװװʣʵʣʪʠʡʛ ʜʵʤʞʠʭ ʭʦʦʣʣʦʣʪʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ 

ʙʦʣʦʥ ʢʨʝʘʪʠʥ ʤʦʥʦʛʠʜʨʘʪ ʟʵʨʵʛ ʵʩʠʡʥ ʯʠʡʛʰʣʠʡʛ ʥʵʤʵʛʜװװʣʜʵʛ ʥʵʤʵʣʪװװʜʠʡʛ 

ʤʵʨʛʵʞʣʠʡʥ ʵʤʯʠʡʥ ʭʷʥʘʣʪʘʜ ʘʰʠʛʣʘʭ.  

Å ɾʠʥ ʭʘʩʘʭ װʝʠʡʥ ʭʷʥʘʣʪ: ɾʠʥʛʠʡʥ ʘʥʛʠʣʘʣʪʘʡ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜ (ʞװʜʦ, 

ʪʘʝʢʚʦʥʜʦ, ʯᴇʣᴇᴇʪ ʙᴇʭ, ʙʦʢʩ) ʪʵʤʮʵʵʥʠʡ ᴇʤʥᴇʭ ʞʠʥ ʭʘʩʘʭ װʡʣ ʷʚʮʘʜ ʰʠʥʛʵʥʠʡʛ 

ʦʛʮʦʤ ʭʷʟʛʘʘʨʣʘʭ ʥʴ ʭװʯʥʠʡ װʟװװʣʵʣʪʠʡʛ 10-15% ʙʫʫʨʫʫʣʜʘʛ ʪʫʣ ʰʠʥʛʵʥʵʵʩ ʙʫʩ 

ᴇᴇʭʥʠʡ ʵʜʵʵʩ ʞʠʥ ʭʘʩʘʭ ʩʪʨʘʪʝʛʠʡʛ ʙʘʨʠʤʪʣʘʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ 

ʢʘʣʦʨʠʡʥ ʜʫʪʘʛʜʣʳʥ ʘʨʛʘʯʣʘʣʘʘʨ ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʪᴇʣᴇʚʣᴇʭ, ʞʠʰʵʵʣʙʵʣ, 

ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ ʙʦʣʦʥ ʙᴇʭʠʡʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʠʜ ʞʠʥʛʠʡʥ ʟʦʭʠʮʫʫʣʘʣʪ ʭʠʡʭʜʵʵ 

ʰʠʥʛʵʥʠʡ ʘʣʜʘʛʜʣʘʘʨ ʙʫʩ, ᴇᴇʭʥʠʡ ʰʘʪʘʣʪʘʘʨ ʞʠʥ ʭʘʩʘʭ ʩʪʨʘʪʝʛʠʡʛ ʪʵʤʮʵʵʥʵʵʩ 

8-12 ʜʦʣʦʦ ʭʦʥʦʛʠʡʥ ᴇʤʥᴇ ʵʭʣװװʣʞ, ʙʫʣʯʠʥʛʠʡʥ ʟʘʜʨʘʣʘʘʩ (catabolism) 

ʩʵʨʛʠʡʣʵʭ; ʪʘʤʠʨʯʠʜ ʞʠʥ ʭʘʩʘʭ װʝʜʵʵ 'RED-S' (Relative Energy Deficiency in 

Sport) ʭʘʤ ʰʠʥʞʵʵʩ ʩʵʨʛʠʡʣʵʭ ʙʫʶʫ ʵʥʝʨʛʠʡʥ ʜʫʪʘʛʜʘʣ ʥʴ ʜʘʘʚʨʳʥ ʪʵʥʮʚʵʨʠʡʛ 

ʘʣʜʘʛʜʫʫʣʞ, ʷʩʥʳ ʵʨʜʵʩʞʠʣʪʠʡʛ ʙʫʫʨʫʫʣʜʘʛ ʪʫʣ ʠʣʯʣʵʛʠʡʥ ʪʦʦʮʦʦʣʣʳʛ ʥʘʨʠʡʥ 

ʭʠʡʭ. 

Å ʍʦʦʣ ʪʵʞʵʵʣʠʡʥ ʩʪʨʘʪʝʛʠ: ʫʫʨʛʠʡʥ ʥʠʡʣʵʛʞʠʣʪʠʡʛ ʜʵʵʜ ʭʵʤʞʵʵʥʜ ʙʘʡʣʛʘʭʳʥ 

ʪʫʣʜ ʙʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ 30-60 ʤʠʥʫʪʳʥ 'ʘʥʘʙʦʣʠʢ ʮʦʥʭ'-r ʛ ʘʰʠʛʣʘʥ 20-25ʛ 

ʭʫʨʜʘʥ ʰʠʤʵʛʜʵʭ ʫʫʨʘʛ (ʰʘʨ ʩװװʥʠʡ ʫʫʨʘʛ ʵʩʚʵʣ ʠʟʦʣʷʪ) ʭʵʨʵʛʣʵʭ; ʭʦʦʣʥʳ 

ʮʵʩʵʥʜ ɺʠʪʘʤʠʥ D-ɻ ʵʨ ʙʘʷʣʘʛ ʭװʥʩ (ʩװװ, ʮʘʛʘʘʥ ʠʜʵʵ, ʟʘʛʘʩ, ʥʦʛʦʦʥ ʥʘʚʯʠʪ 

ʥʦʛʦʦ)-ʠʡʛ ʪװʣʭװװ ʦʨʫʫʣʘʭ; ʂʘʣʴʮʠ (Ca), ʄʘʛʥʠ (Mg), ʌʦʩʬʦʨ (P) ʙʦʣʦʥ 
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ʵʜʛʵʵʨʠʡʥ ʰʠʤʵʛʜʵʣʪʠʡʛ ʜʵʤʞʠʭ ɺʠʪʘʤʠʥ D3, K2-ʠʡʥ ʭʵʨʵʛʣʵʵʛ ʵʤʯʠʡʥ 

ʭʷʥʘʣʪʘʥ ʜʦʨ ʥʵʤʵʛʜװװʣʞ, ʷʩʥʳ ʤʝʪʘʙʦʣʠʟʤʳʛ ʜʵʤʞʠʭ; ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ 

ʤʘʩʩʳʥ ʘʣʜʘʛʜʣʘʘʩ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ᴇʥʜᴇʨ ʘʯʘʘʣʘʣʪʘʡ ʙʵʣʪʛʵʣʠʡʥ װʝʜ 

ʥװװʨʩ ʫʩ ʙʦʣʦʥ ʫʫʨʛʠʡʥ ʟʦʭʠʩʪʦʡ ʭʘʨʴʮʘʘʛ ʭʘʜʛʘʣʞ, ʢʘʪʘʙʦʣʠʢ ʪᴇʣᴇʚᴇᴇʩ 

ʘʥʘʙʦʣʠʢ ʪᴇʣᴇʚ ʨװװ ʰʠʣʞʠʭ ʭʫʛʘʮʘʘʛ ʙʦʛʠʥʦʩʛʦʭ; ʭʵʪ ʙʘʛʘ ᴇᴇʭʥʠʡ ʤʘʩʩʪʘʡ (6-

7 ʢʛ) ᴇʩʚᴇʨ ʥʘʩʥʳ ʪʘʤʠʨʯʜʘʜ ʙʵʣʛʠʡʥ ʙʦʡʞʠʣʪ ʙʦʣʦʥ ʷʩʥʳ ʥʷʛʪʰʠʣʜ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣᴇʭᴇᴇʩ ʩʵʨʛʠʡʣʞ, ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʩʥʳ ʭװʯʠʣ (Essential Fatty 

Acids) ʙʦʣʦʥ ʤʠʢʨʦ h ʠʤ ʪʵʞʵʵʣʠʡʥ ʭʷʥʘʣʪʳʛ ʪʦʛʪʤʦʣ ʭʠʡʭ. 

Å VFA > 60 ʩʤĮ ʙװʭʠʡ ʪʘʤʠʨʯʠʜ (ʙᴇʭ, ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ) ʛʣʠʢʝʤʠʢ ʠʥʜʝʢʩ ᴇʥʜᴇʨʪʵʡ 

ʭװʥʩʥʵʵʩ ʪʘʪʛʘʣʟʘʞ, ʙʵʣʪʛʵʣʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʛ 

ʵʨʯʠʤʞװװʣʵʭ ᴇʥʜᴇʨ ʵʨʯʠʤʪ ʠʥʪʝʨʚʘʣ (HIIT) ʜʘʩʛʘʣʫʫʜʳʛ ʥʵʤʵʣʪʵʵʨ ʦʨʫʫʣʘʭ; 

VFA < 30 ʩʤĮ ʙװʭʠʡ ʪʘʤʠʨʯʠʜ (ʛʠʤʥʘʩʪʠʢ, ʪʵʰװװʨ) ʩʧʦʨʪʳʥ ʭʘʨʴʮʘʥʛʫʡ 

ʵʥʝʨʛʠʡʥ ʜʫʪʘʛʜʘʣ (RED-S)-ʘʘʩ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʜʘʘʚʨʳʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʣʳʛ 

ʪʦʛʪʤʦʣ ʭʷʥʘʞ, ʤʠʢʨʦ ʰʠʤ ʪʵʞʵʵʣ ʙʦʣʦʥ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʩʥʳ 

ʭװʯʣʠʡʥ ʭʵʨʵʛʣʵʵʛ ʦʥʦʚʯʪʦʡ ʙʘʡʣʛʘʭ. 

Å ɹʵʣʪʛʵʣʠʡʥ ʪʦʭʠʨʫʫʣʛʘ: ʫʫʨʘʛ ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʠʜ ʛʠʧʝʨʪʨʦʬʠʡʥ (ʙʫʣʯʠʥ 

ʪʦʤʨʫʫʣʘʭ) ʛʦʨʠʤʦʦʨ 70-80% 1RM ʘʯʘʘʣʘʣʪʘʡʛʘʘʨ 8-12 ʜʘʚʪʘʣʪʪʘʡ ʙʵʣʪʛʵʣ 

ʭʠʡʞ, ʵʩʠʡʥ ʙװʪʮʠʡʥ ʥʷʛʪʨʘʣʳʛ ʩʘʡʞʨʫʫʣʘʭ; ʷʩʥʳ ʵʨʜʵʩʞʠʣʪʠʡʛ 

ʥʵʤʵʛʜװװʣʵʭʠʡʥ ʪʫʣʜ ʙʦʩʦʦ ʪʵʥʭʣʵʛʠʡʥ ʘʯʘʘʣʘʣ (Axial loading) ʙʦʣʦʥ 

ʵʩʵʨʛװװʮʵʣʪʵʡ ʜʘʩʛʘʣʫʫʜʳʛ (Resistance training) ʙʵʣʪʛʵʣʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ 

ʪʦʛʪʤʦʣ ʪʫʩʛʘʭ; 'Low-impact' ʩʧʦʨʪʳʥ (ʫʩʘʥʜ ʩʵʣʵʣʪ, ʮʘʥʘ, ʜʫʛʫʡ) ʪʘʤʠʨʯʜʘʜ 

ʙʦʣʦʥ  ʷʩʥʳ ʵʨʜʵʩʞʠʣʪ ʙʘʛʘʪʘʡ (ʜʫʥʜʞʘʘʩ ʜʦʦʛʫʫʨ) ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʜ 

'ɺʦʣʴʬʳʥ ʭʫʫʣʴ'-ʜ װʥʜʵʩʣʵʥ ʷʩʘʥʜ ʙʦʩʦʦ ʪʵʥʭʣʵʛʠʡʥ ʘʯʘʘʣʘʣ ᴇʛᴇʭ װʩʨʵʣʪʪʵʡ 

ʜʘʩʛʘʣ (Plyometrics) ʜʘʩʛʘʣʳʛ ʥʵʤʵʣʪʵʵʨ ʜʦʣʦʦ ʭʦʥʦʛʪ 2-3 ʫʜʘʘ ʙʦʣʦʥ ʭװʥʜʠʡʥ 

ᴇʨʛᴇʣʪʪʵʡ ʭװʯʥʠʡ ʙʵʣʪʛʵʣ ʭʠʡʞ ʷʩʥʳ ʵʜʠʡʛ ʤʝʭʘʥʠʢ ʘʯʘʘʣʣʘʘʨ ᴇʜᴇᴇʭ; 

ʭᴇʜᴇʣʛᴇᴇʥʪ ʩʧʦʨʪʳʥ ʪᴇʨʣװװʜʵʜ (ʛʠʤʥʘʩʪʠʢ, ʙʘʜʤʠʥʪʦʥ, ʭᴇʣ ʙᴇʤʙᴇʛ) 'ʭװʯ ʙʘ 

ʞʠʥʛʠʡʥ ʭʘʨʴʮʘʘ'-ʛ (Power-to-Weight Ratio) ʦʥʦʚʯʪʦʡ ʙʦʣʛʦʭʳʥ ʪʫʣʜ ᴇᴇʭʥʠʡ 

ʤʘʩʩʳʛ ʙʘʛʘ ʪװʚʰʠʥʜ, ʭʘʨʠʥ ʘʨʘʛ ʷʩʥʳ ʙʫʣʯʠʥʛʠʡʥ ʤʘʩʩ (SMM)-r ʛ ᴇʥʜᴇʨ 

ʪװʚʰʠʥʜ ʙʘʨʠʭ ʩʫʨʛʘʣʪʳʥ ʮʠʢʣʠʡʛ ʙʘʨʠʤʪʣʘʭ; SMM װʟװװʣʵʣʪ ʙʘʛʘʪʘʡ ʙʦʣʦʚʯ 

ʭװʯʥʠʡ ʛװʡʮʵʪʛʵʣ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʘʤʠʨʯʜʘʜ (ʞʠʰʵʵ ʥʴ: ʞװʜʦ, ʪʘʝʢʚʦʥʜʦ) 

ʜʵʚʰʠʣʪʵʪ ʘʯʘʘʣʣʳʥ ʟʘʨʯʤʘʘʨ (Progressive Overload) ʵʟʣʵʭװװʥ ʠʭʪʵʡ ʭװʯʥʠʡ 

ʙʵʣʪʛʵʣʠʡʛ ʫʣʠʨʣʳʥ ʙʵʣʪʛʵʣʠʡʥ ʵʭʥʠʡ װʝ ʰʘʪʘʥʜ ʪװʣʭװװ ʦʨʫʫʣʘʭ; ʛʠʤʥʘʩʪʠʢ, 

ʙװʞʠʛ, ʭᴇʥʛᴇʥ ʘʪʣʝʪʠʢ ʟʵʨʵʛ ᴇᴇʨʠʡʥ ʙʠʝʠʡʥ ʞʠʥʛ ʫʜʠʨʜʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʪᴇʨʣװװʜʵʜ SMM-ʠʡʛ ʭʵʪ ʥʵʤʵʛʜװװʣʵʭʛװʡʛʵʵʨ ʤʵʜʨʵʣ-ʙʫʣʯʠʥʛʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʛ ʩʘʡʞʨʫʫʣʘʭ (Relative Strength) ʙʵʣʪʛʵʣʜ ʪᴇʚʣᴇʨᴇʭ; ᴇᴇʭʥʠʡ ʭʫʚʴ 

ᴇʥʜᴇʨ (20%+) ʛʘʨʩʘʥ ʪᴇʨʣװװʜʠʡʥ ʪʘʤʠʨʯʜʘʜ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ ʩʫʫʨʴ 

ʪװʚʰʠʥʛ (BMR) ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ᴇʥʜᴇʨ ʵʨʯʠʤʪ ʠʥʪʝʨʚʘʣ ʙʵʣʪʛʵʣ (HIIT) 

ʙʦʣʦʥ ʭװʯʥʠʡ ʜʘʩʛʘʣʳʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʥʵʤʵʛʜװװʣʵʭ. 

Å ʉʘʛʩʘʥ ʙᴇʤʙᴇʛ, ʚʦʣʝʡʙʦʣ ʟʵʨʵʛ ᴇʥʜᴇʨ ʪʘʤʠʨʯʜʘʜ ʫʨʪ ʤᴇʯʥʠʡ ʭᴇʰװװʨʛʠʡʥ ʜʘʚʫʫ 

ʪʘʣʳʛ ʘʰʠʛʣʘʭʳʥ ʟʵʨʵʛʮʵʵ ʠʭ ʙʠʝʠʡʥ ʪʦʛʪʚʦʨʞʠʣʪ (Core stability) ʙʦʣʦʥ װʝ 

ʤᴇʯʥʠʡ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʜʘʣʘʡʮʳʛ ʭʷʥʘʭ ʤʵʜʨʵʣʠʡʥ ʙʫʣʯʠʥʛʠʡʥ ʜʘʩʛʘʣʫʫʜʳʛ 

ʵʨʯʠʤʞװװʣʵʭ; ʭʘʨʠʥ ʛʠʤʥʘʩʪʠʢ, ʪʵʰװװʨ ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʥʘʤʭʘʥ ʪʘʤʠʨʯʜʘʜ 

ʭװʥʜʠʡʥ ʪᴇʚ ʥʘʤ ʙʘʡʭ ʜʘʚʫʫ ʪʘʣʳʛ ʘʰʠʛʣʘʥ ʯʠʛʣʵʣ ᴇᴇʨʯʣᴇʭ ʭʫʨʜ ʙʦʣʦʥ 
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ʵʨʛʵʣʪʠʡʥ ʪʝʭʥʠʢʠʡʛ ʩʘʡʞʨʫʫʣʘʭ, ʤᴇʥ װʝ ʤᴇʯʥʠʡ ʘʯʘʘʣʣʳʛ ʜʘʘʭ ʰᴇʨʤᴇʩ-

ʭʦʣʙʦʦʩʥʳ ʙʵʭʞװװʣʵʣʪ ʭʠʡʭ. 

Å ʐʠʥʛʵʥ ʥᴇʭᴇʣʪ ʙʘ ʵʨʜʵʩ: ʫʫʨʘʛ ʥʴ ʫʩʳʛ ᴇᴇʨʪᴇᴇ ʪʘʪʜʘʛ ʪʫʣ (ICW), ʫʫʨʛʠʡʥ ʭʵʤʞʵʵ 

ᴇʥʜᴇʨ ʪʘʤʠʨʯʠʜ ʵʣʝʢʪʨʦʣʠʪ ʙʦʣʦʥ ʫʩʥʳ ʭʵʨʵʛʣʵʵʛʵʵ ʵʥʛʠʡʥ ʭװʤװװʩʵʵʩ 1.5 

ʜʘʭʠʥ ʥʵʤʵʛʜװװʣʞ, ʙʫʣʯʠʥʛʠʡʥ ʘʛʰʠʭ ʯʘʜʚʘʨʳʛ ʜʵʤʞʠʭ; ʙʵʣʪʛʵʣʠʡʥ ᴇʤʥᴇ ʙʘ 

ʜʘʨʘʘ ʵʣʝʢʪʨʦʣʠʪʳʥ ʪʵʥʮʚʵʨʠʡʛ ʭʘʜʛʘʣʘʭ, ICW-ʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʥʴ ʙʫʣʯʠʥʛʠʡʥ 

ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʞ, Inbody ʦʥʦʦʛ ᴇʩʛᴇʭ ʙʠʦʭʠʤʠʡʥ װʥʜʵʩ ʙʦʣʥʦ. 

Å ʅᴇʭᴇʥ ʩʵʨʛʵʵʣʪ: ɹʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ 30 ʤʠʥʫʪʘʜ ʘʣʜʩʘʥ ʰʠʥʛʵʥʠʡʛ 150%-ʠʘʨ 

ʥᴇʭᴇʭ (rehydration) ʧʨʦʪʦʢʦʣʳʛ ʤᴇʨʜʣᴇʛ ʙʦʣʛʦʞ, ʟװʨʭ ʩʫʜʘʩʥʳ ʘʯʘʘʣʣʳʛ 

ʙʫʫʨʫʫʣʘʭ; ᴇʥʜᴇʨ ʵʨʜʵʩʪʵʡ, ʭװʥʜ ʞʠʥʛʠʡʥ ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʜʳʥ (ʭװʥʜʠʡʥ ᴇʨʛᴇʣʪ, 

ʙᴇʭ) ʭʫʚʴʜ װʝ ʤᴇʯʥʠʡ ʫʷʥ ʭʘʪʘʥ ʙʘʡʜʣʳʛ ʭʘʜʛʘʣʘʭ, ʰʦʭʦʡʞʠʣʪ ʙʦʣʦʥ ʭʵʪ 

ʘʯʘʘʣʣʘʘʩ װװʜʵʣʪʵʡ ʛʵʤʪʣʵʵʩ ʩʵʨʛʠʡʣʵʭ ʩʫʥʠʘʣʪ, ʤʦʙʠʣʠʪʠ ʜʘʩʛʘʣʫʫʜʳʛ 

ʯʫʭʘʣʯʣʘʭ; Inbody ʦʥʦʦ ʙʘʛʘʪʘʡ (75-ʘʘʩ ʜʦʦʰ) ʙʫʶʫ ʞʠʥ ʥʵʤʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

(ʭᴇʣ ʙᴇʤʙᴇʛ, ʩʘʛʩʘʥ ʙᴇʤʙᴇʛ) ʪʘʤʠʨʯʜʳʥ ʭʫʚʴʜ ʙʫʣʯʠʥʛʠʡʥ ʘʥʘʙʦʣʠʟʤʳʛ 

ʜʵʤʞʠʭ ʭʦʦʣʣʦʣʪʳʥ ʩʪʨʘʪʝʛʠʡʛ ʙʘʨʠʤʪʣʘʥ, ᴇʜᴇʨ ʪʫʪʤʳʥ ʫʫʨʛʠʡʥ ʭʵʨʵʛʣʵʵʛ 

ʙʠʝʠʡʥ ʞʠʥʛʠʡʥ ʢʛ ʪʫʪʘʤʜ 1.6-2.0 ʛʨ ʙʘʡʭʘʘʨ ʪʦʦʮʦʞ, ʥװװʨʩ ʫʩ-ʫʫʨʛʠʡʥ ʟʦʭʠʩʪʦʡ 

ʭʘʨʴʮʘʘʪʘʡ ʭʦʩʣʫʫʣʘʥ ʙʵʣʪʛʵʣʠʡʥ ʜʘʨʘʘʭ 'ʮʦʥʭ'-r ʛ ʘʰʠʛʣʘʥ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪʠʡʛ 

ʵʨʯʠʤʞװװʣʵʭ. 

Å ʄʦʥʠʪʦʨʠʥʛ: ʊʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʭᴇʛʞʣʠʡʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ 

 ,ʜʵʜ Monark ʵʨʛʦʤʝʪʨ, InBodyװװʨʛʠʡʥ ʩʧʦʨʪʳʥ ʪᴇʚװװʥʵʣʵʭ ʟʦʨʠʣʛʦʦʨ ʘʡʤʘʛ, ʜװ

VOϜmax, ʭװʯʥʠʡ ʧʣʘʪʬʦʨʤ ʟʵʨʵʛ ʪʝʩʪʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ ʪʦʛʪʤʦʣ 

ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ ʩʠʩʪʝʤʠʡʛ ʙʠʡ ʙʦʣʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɾʠʰʵʵ ʥʴ, ʫʣʠʨʘʣ ʙװʨ 

ʫʫʨʛʠʡʥ ʭʵʤʞʵʵʛ ʭʷʥʘʞ, ʭʵʨʵʚ ʫʫʨʛʠʡʥ ʭʵʤʞʵʵ ʙʫʫʨʩʘʥ ʙʦʣ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʘʣ 

ʭʵʪʵʨʩʵʥ (overtraining) ʵʩʚʵʣ ʢʘʪʘʙʦʣʠʢ ʪᴇʣᴇʚʪ ʦʨʩʦʥ ʵʩʵʭʠʡʛ ʢʦʨʪʠʟʦʣʳʥ 

ʰʠʥʞʠʣʛʵʵʪʵʡ ʭʘʚʩʘʨʯ ʰʘʣʛʘʭ; ᴇᴇʭʥʠʡ ʤʘʩʩ ʜʫʥʜʞʘʘʩ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʪʵʩʚʵʨʠʡʥ 

ʪᴇʨʣʠʡʥ ʪʘʤʠʨʯʜʘʜ (ʞʠʰʵʵ ʥʴ: ʮʘʥʘ 12.8 ʢʛ) VOϜmax װʟװװʣʵʣʪʠʡʛ 

ʩʘʡʞʨʫʫʣʘʭʳʥ ʪʫʣʜ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦʥʳ (metabolic conditioning) ʵʨʯʤʠʡʛ 

ʥʵʤʵʛʜװװʣʞ, ᴇᴇʭʥʠʡ ʤʘʩʩʳʛ 10 ʢʛ-ʘʘʩ ʜʦʦʰ ʦʨʫʫʣʘʭ ʟʦʨʠʣʪ ʪʘʚʠʭ; ʵʨʜʩʠʡʥ 

ʭʵʤʞʵʵ ʙʘʛʘʪʘʡ ʪʘʤʠʨʯʜʳʛ ʞʠʣʜ 1-2 ʫʜʘʘ DEXA (Dual-energy X-ray 

absorptiometry) ʰʠʥʞʠʣʛʵʵʥʜ ʭʘʤʨʫʫʣʞ, ʷʩʥʳ ʩʠʡʨʵʛʞʠʣʪ (osteopenia)-ɻ ʵʩ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʭʷʥʘʣʪ ʪʦʛʪʦʦʭ, ʤᴇʥ ʩʪʨʝʩʩ ʭʫʛʘʨʘʣ (stress fracture)-r ʥ 

ʵʨʩʜʵʣʵʵʩ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʣʳʥ ʦʛʮʦʤ ʥʵʤʵʛʜʣʵʵʩ 

ʟʘʡʣʩʭʠʡʞ, ʫʣʠʨʘʣ ʪʫʪʘʤ DEXA ɻʩʚʵʣ InBody ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʭʷʥʘʭ; ᴇʩʚᴇʨ 

ʥʘʩʥʳ ʪʘʤʠʨʯʜʳʥ WHR ʦʛʮʦʤ ᴇʩᴇʭ ʥʴ ʛʦʨʤʦʥʳ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ 

ʙʦʣʦʭ ʪʫʣ 3 ʩʘʨ ʪʫʪʘʤʜ ʭʵʤʞʠʣʪ ʭʠʡʞ, ᴇʩᴇʣʪʠʡʥ ʤʫʨʫʡʛ ʪʦʛʪʤʦʣ ʭʷʥʘʭ; ʫʣʠʨʘʣ 

ʭʦʦʨʦʥʜʳʥ ʤᴇʯʣᴇʛʪ InBody ʰʠʥʞʠʣʛʵʵʛ 4-6 ʜʦʣʦʦ ʭʦʥʦʛ ʪʫʪʘʤʜ ʭʠʡʞ, ʟᴇʚʭᴇʥ 

ʥʠʡʪ ʞʠʥ ʙʫʩ, ʙʫʣʯʠʥ-ᴇᴇʭʥʠʡ ʭʘʨʴʮʘʘʥʳ ᴇᴇʨʯʣᴇʣʪᴇʜ ʪʫʣʛʫʫʨʣʘʥ ʙʵʣʪʛʵʣʠʡʥ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʰʠʥʵʯʣʵʭ ʟʵʨʵʛ ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʩʫʫʨʠʣʩʘʥ 

ʤʦʥʠʪʦʨʠʥʛʠʡʥ ʪʦʛʪʦʣʮʦʦ ʙװʨʜʩʵʥʵʵʨ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣʠʡʥ ʘʯʘʘʣʣʳʛ ʟᴇʚ 

ʟʦʭʠʮʫʫʣʘʭ, ʙʵʣʪʛʵʣʠʡʥ װʨ ʜװʥʛ װʥʵʣʵʭ, ʛװʡʮʵʪʛʵʣʠʡʥ ᴇʩᴇʣʪʠʡʛ ʠʣװװ ʙʦʜʠʪʦʡ 

 .ʨʜʵʭ ʶʤװʥʵʣʵʭ ʙʦʣʦʤʞ ʙװ
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ʎʘʘʰʠʜ:  

01. ʂʣʘʩʪʝʨ ʩʫʫʨʴʪʘʡ ʩʦʨʠʣʳʥ ʧʨʦʪʦʢʦʣ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ɹʘʛʠʡʥ, ʪʫʣʘʘʥʳ, ʪʵʩʚʵʨʠʡʥ, ʭװʯʥʠʡ ʩʧʦʨʪʳʥ ʘʥʛʠʣʣʘʘʨ ʄʦʥʘʨʢ, InBody, 

VOϜmax, RSI ʩʦʨʠʣʫʫʜʳʛ ʩʪʘʥʜʘʨʪʯʠʣʞ, ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ ʪʫʩ ʙװʨʠʡʥ ʥʦʨʤʘʪʠʚ 

 .ʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭװװʣʵʣʪװװʟװ

02. ʊʘʤʠʨʯʜʳʥ ʪʦʦʥʳ ʞʠʛʜ ʙʫʩ ʙʘʡʜʣʳʛ ʩʫʜʘʣʛʘʘʥʜ ʭʘʨʛʘʣʟʘʭ 

1ï5 ʪʘʤʠʨʯʠʥʪʘʡ ʩʧʦʨʪʦʜ ʩʪʘʪʠʩʪʠʢ ʘʣʜʘʘ ᴇʥʜᴇʨ ʪʫʣ ʦʣʦʥ ʞʠʣʠʡʥ ᴇʛᴇʛʜᴇʣ 

ʥʵʛʪʛʵʭ, ʵʩʚʵʣ ʩʧʦʨʪ ʭʦʦʨʦʥʜʳʥ ʢʣʘʩʪʝʨʠʡʥ ʜʫʥʜʘʞ ʘʰʠʛʣʘʭ. 

03. ɹʘʛʠʡʥ ʩʧʦʨʪʦʜ ʨʝʘʢʪʠʚ ʭװʯʥʠʡ ʩʫʜʘʣʛʘʘʛ ᴇʨʛᴇʞװװʣʵʭ 

CMJ, Drop Jump, Sprint 10ï20 ʤ ʩʦʨʠʣʫʫʜʳʛ ʩʠʩʪʝʤʪʵʡ ʥʵʚʪʨװװʣʵʭ. 

04. ʍʘʣʟ ʪʫʣʘʘʥʳ ʩʧʦʨʪʦʜ ʛʣʠʢʦʣʠʪʠʢ ʙʘʛʪʘʘʤʞʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ 

Wingate 30 ʩʝʢ + ʣʘʢʪʘʪʳʥ ʜʠʥʘʤʠʢ ʭʵʤʞʠʣʪʪʵʡ ʭʦʩʣʫʫʣʘʭ. 

05. ʋʣʩʳʥ ʭʵʤʞʵʵʥʠʡ ʩʧʦʨʪʳʥ ʬʠʟʠʦʣʦʛʠʡʥ ʜʘʪʘ ʩʘʥ ʙʘʡʛʫʫʣʘʭ 

ʅʠʡʪ ʪʘʤʠʨʯʥʳ ᴇʛᴇʛʜʣʠʡʛ ʥʘʩ, ʞʠʥ, ʩʧʦʨʪʳʥ ʪᴇʨᴇʣ, ʙʵʣʪʛʵʣʠʡʥ ʪװʚʰʥʵʵʨ 

ʘʥʛʠʣʞ, 3ï5 ʞʠʣʠʡʥ ʪʨʝʥʜ ʘʥʘʣʠʟ ʭʠʡʭ. 

ʎʘʘʰʠʜ ʪʘʤʠʨʯʜʳʥ ʘʤʞʠʣʪʳʛ ʦʣʦʥ ʞʠʣʠʡʥ ʪʫʨʰ ʘʞʠʛʣʘʭ (longitudinal study) 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʄᴇʥ ʛʝʥʝʪʠʢʠʡʥ ʭװʯʠʥ ʟװʡʣ ʙʦʣʦʥ ᴇʥʜᴇʨ ʫʫʣʳʥ ʙװʩ ʥʫʪʛʠʡʥ 

ʥᴇʣᴇᴇʣʣʠʡʛ Monark ʩʦʨʠʣʳʥ װʨ ʜװʥʪʵʡ ʫʷʣʜʫʫʣʘʥ ʩʫʜʣʘʭ ʥʴ ʄʦʥʛʦʣ ʪʘʤʠʨʯʜʳʥ 

ʦʥʮʣʦʛʠʡʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. 

ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʥʠʡʩʣʵʣ ʙʦʣʦʥ ʟʘʨʠʤ ʙװʩʠʡʥ ʪʘʤʠʨʯʜʳʥ 

 ʜ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʙʵʣʪʛʵʣʠʡʥ ʦʨʯʠʥ, ʜʘʩʛʘʣʞʫʫʣʘʛʯʠʡʥװװʣʵʣʪװװʟװ

ʥᴇᴇʮ ʠʣװװ ʪᴇʚʣᴇʨʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʀʡʤʵʵʩ ʘʡʤʘʛ, ʜװװʨʛʠʡʥ 

ʩʧʦʨʪʳʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʘʜ ʜʘʩʛʘʣʞʫʫʣʘʛʯʠʡʥ ʤʵʨʛʵʞʣʠʡʥ ʫʨ ʯʘʜʚʘʨʳʛ 

ʥʵʤʵʛʜװװʣʵʭ ʩʫʨʛʘʣʪ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ, ʙʵʣʪʛʵʣʠʡʥ ʘʨʛʘ ʟװʡʛ ʰʠʥʵʯʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

 

ʊʘʣʘʨʭʘʣ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ, ʭʵʤʞʠʣʪ, ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʣʪ, 

ʦʨʦʣʮʦʛʯʜʳʛ ʭʘʤʨʫʫʣʘʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʜʵʤʞʣʵʛ װʟװװʣʞ, ʭʘʤʪʨʘʥ ʘʞʠʣʣʘʩʘʥ 

ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʭʵʨʵʛʞװװʣʵʛʯ ʘʛʝʥʪʣʘʛ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʫʣʩʳʥ ʭʦʨʦʦ ʙʦʣʦʥ 

ʭʘʨʴʷʘ ʙʘʡʛʫʫʣʣʘʛʘ ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪᴇʚ, 21 ʘʡʤʘʛ, 

ʥʠʡʩʣʵʣʠʡʥ 9 ʜװװʨʛʠʡʥ ɹʠʝʠʡʥ ʪʘʤʠʨ, ʩʧʦʨʪʳʥ ʛʘʟʘʨ, ʭʵʣʪʩʠʡʥ ʫʜʠʨʜʣʘʛʘ, 

ʤʵʨʛʵʞʠʣʪʵʥ, ʘʞʠʣʪʘʥ ʘʣʙʘʥ ʭʘʘʛʯʠʜ, ʭʘʤʪ ʦʣʦʥ ʙʦʣʦʥ ʩʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 

ʥʠʡʪ ʪʘʤʠʨʯʜʘʜ ʪʘʣʘʨʭʘʣ ʠʣʵʨʭʠʡʣʴʝ. 
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ʍɸɺʉʈɸʃʊ 

1. ʋʜʠʨʜʘʤʞ 
 

ʆʈʆʅ ʅʋʊɻʀʁʅ ᴆʉɺᴆʈʀʁʅ ʊɸʄʀʈʏɼɸɸʉ ʉʆʈʀʃ ɸɺɸʍ,  

ɼɸʉɻɸʃɾʋʋʃɸɻʏɼɸɼ ʉʋʈɻɸʃʊ ʍʀʁʍ 

 ʁʃ ɸɾʀʃʃɸɻɸɸʅʓ ʋɼʀʈɼɸʄɾת

 

ɿʦʨʠʣʛʦ: 

 ʆʨʦʥ ʥʫʪʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʠʝ ʙʷʣʜʨʳʥ ʝʨᴇʥʭʠʡ ʭᴇʛʞʠʣ ʙʦʣʦʥ 

ʙʠʝʠʡʥ ʙװʪʵʮ, ʙʘʣʘʥʩ, ʩʵʪʛʵʣ ʟװʡʥ ʙʘʡʜʘʣ, ʭʦʦʣ ʰʠʤ ʪʵʞʵʵʣʠʡʥ ʙʘʡʜʣʳʛ ʩʦʨʠʣ 

ʪʝʩʪ ʙʦʣʦʥ ʘʩʫʫʤʞʠʡʥ ʘʨʛʘʘʨ ʩʫʜʣʘʭ, ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ, 

ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʜʪʘʡ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʜʘʩʛʘʣʞʫʫʣʘʛʯ ʥʘʨʳʛ ʦʨʯʠʥ װʝʠʡʥ 

ʩʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʘʥʘʛʘʘʭ ʫʭʘʘʥʳ ʤʵʜʣʵʛ, ʤʵʜʵʵʣʣʵʵʨ ʭʘʥʛʘʭ ʟʦʨʠʣʛʦʦʨ 

ʵʥʵʭװװ ʘʞʣʳʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʥʘ. 

ɸʯ ʭʦʣʙʦʛʜʦʣ:  

 ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʥʵʵʨ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʵʣʪʛʵʣ 

ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡʛʵʵʨ ʪᴇʣᴇʚʣᴇʭ, ʭʷʥʘʣʪ ʪʘʚʠʭ 

ʙʦʣʦʤʞ ʙװʨʜʵʭʵʵʩ ʛʘʜʥʘ ʪװװʚʵʨ ʘʨʛʘʘʨ ʘʚʩʘʥ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ 

ʙʠʡ ʙʦʣʥʦ. ʊװװʥʯʣʵʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʠʜʪʘʡ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʜʘʩʛʘʣʞʫʫʣʘʛʯ, 

ʙʠʝʠʡʥ ʪʘʤʠʨʳʥ ʘʨʛʘ ʟװʡʯ ʥʘʨʳʥ ʤʵʜʣʵʛ ʤʵʜʵʵʣʣʠʡʛ ʜʵʵʰʣװװʣʵʭ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ. 

 ʍʠʡʛʜʵʭ ʘʞʠʣ:   

1. ʆʨʦʥ ʥʫʪʛʠʡʥ ᴇʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʘʘʩ ʘʚʘʭ ʪװװʚʵʨ ʩʫʜʘʣʛʘʘ ʭʠʡʭ: 

¶ ɹʠʝ ʙʷʣʜʨʳʥ ʝʨᴇʥʭʠʡ ʭᴇʛʞʣʠʡʥ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʤʞʠʣʪװװʜ ʭʠʡʭ; 

¶ ɹʠʝʠʡʥ ʝʨᴇʥʭʠʡ ʙװʪʮʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ; 

¶ ɹʫʣʯʠʥʛʠʡʥ ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʥ ʩʦʨʠʣ ʘʚʘʭ; 

¶ ʉʵʪʛʵʣ ʟװʡʥ ʩʦʨʠʣ ʘʚʘʭ; 

¶ ʍʦʦʣ ʰʠʤ ʪʵʞʵʵʣʠʡʥ ʩʫʜʘʣʛʘʘ ʘʚʘʭ. 

2. ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ ʙʘʛʰ, ʜʘʩʛʘʣʞʫʫʣʘʛʯ ʥʘʨʪ ʟʦʨʠʫʣʩʘʥ ʩʫʨʛʘʣʪ: 

¶ ʉʧʦʨʪʳʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ 

¶ ʉʧʦʨʪʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥ 

 ʐɹ-ʠʡʥ ʤʵʜʵʵʣʵʣת ¶

ʍʫʛʘʮʘʘ:   

ʕʥʵʭװװ ʩʫʨʛʘʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʜʘʨʘʘʭ ʭʫʛʘʮʘʘʥʜ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʣʘʘ. װתʥʜ: 

1. 2023 ʦʥʜ  
ʅʵʛʜװʛʵʵʨ װʝ ʰʘʪ: 2023.06.12 - 2023.07.05  

ʍʦʸʨʜʫʛʘʘʨ װʝ ʰʘʪ: 2023.08.21 - 2023.12.15 

2. 2024 ʦʥʜ  
ʅʵʛʜװʛʵʵʨ װʝ ʰʘʪ: 2024.04.15 - 2024.06.15 

ʍʦʸʨʜʫʛʘʘʨ װʝ ʰʘʪ: 2024.10.16 - 2024.12.15 

3. 2025 ʦʥʜ  
ʅʵʛʜװʛʵʵʨ װʝ ʰʘʪ: 2025.04.07 - 2025.04.11 /ʅʠʡʩʣʵʣʠʡʥ 5 ʜװװʨʵʛ/ 

ʍʦʸʨʜʫʛʘʘʨ װʝ ʰʘʪ: 2025.04.14 - 2025.04.18 /ɼʫʥʜʛʦʚʴ, ᴆʤʥᴇʛʦʚʴ/ 

ɻʫʨʘʚʜʫʛʘʘʨ װʝ ʰʘʪ: 2025.04.21 - 2025.04.26 /ɻʦʚʴʩװʤʙʵʨ, ɼʦʨʥʦʛʦʚʴ/   

ɼᴇʨᴇʚʜװʛʵʵʨ װʝ ʰʘʪ: 2025.05.05 - 2025.05.25 / ʅʠʡʩʣʵʣʠʡʥ 4 ʜװװʨʵʛ, 

ɸʨʭʘʥʛʘʡ, ɿʘʚʭʘʥ, ʋʚʩ, ʍᴇʚʩʛᴇʣ/ 
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ɹװʨʵʣʜʵʭװװʥ:  

 ʉʫʨʛʘʣʪ, ʩʫʜʘʣʛʘʘʛ ɹʊʉʋʍ-ʥʳ תʐɹɹʍʍ ʙʦʣʦʥ ʉɸʋʕʐʊ-ʠʡʥ ʕʐʉʉɸ, ɸʋɸ 

ʭʘʤʪʨʘʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʥʘ. 

1. ɹʊʉʋʍ-ʥʳ תʐɹɹʍʍ-ʥʳ ʤʵʨʛʵʞʠʣʪʵʥ ï 1 ʭװʥ 
2. ʉɸʋʕʐʊ-ʠʡʥ ʕʐʉʉɸ-ʥʳ ʜʘʨʛʘ, ʤʵʨʛʵʞʠʣʪʥװװʜ ï 2 ʭװʥ 
3. ʉɸʋʕʐʊ-ʠʡʥ ɸʋɸ-ʥʳ ʠʭ ʵʤʯ ï 2 ʭװʥ 

 

ʆʈʆʅ ʅʋʊɻʀʁʅ ᴆʉɺᴆʈʀʁʅ ʊɸʄʀʈʏɼɸɸʉ ʉʆʈʀʃ ɸɺɸʍ,  

ɼɸʉɻɸʃɾʋʋʃɸɻʏɼɸɼ ʉʋʈɻɸʃʊ ʍʀʁʍ  

 ʁʃ ɸɾʀʃʃɸɻɸɸʅʓ ʍᴆʊᴆʃɹᴆʈת

 

ˉ ʍʫʛʘʮʘʘ 
ʎʘʛʠʡʥ 

ʭʫʚʘʘʨʴ 

 ʡʣ ʘʞʠʣʣʘʛʘʘ ʍʘʨʠʫʮʘʭת

ʤʵʨʛʵʞʠʣʪʵʥ 

1. ʕʭʥʠʡ ᴇʜᴇʨ 09:00-18:00 

ᴆʩʚᴇʨ װʝʠʡʥ ʪʘʤʠʨʯʜʳʥ 
ʘʞʠʣʣʘʭ ʯʘʜʚʘʨʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʮʦʛʮ ʩʦʨʠʣ, 
ʰʠʥʞʠʣʛʵʵ 

ʉɸʋʕʐʊ-ʠʡʥ ʵʤʯ, 

ʤʵʨʛʵʞʠʣʪʥװװʜ 

2. 
ʍʦʸʨ ʜʘʭʴ 

ᴇʜᴇʨ 

09:00-09:45 
ᴆʩʚᴇʨ ʥʘʩʥʳ ʭװװʭʜʠʡʥ 

ʬʠʟʠʦʣʦʛʠʡʥ ʦʥʮʣʦʛ ɸʋɸ-ʥʳ ʠʭ ʵʤʯ 

09:50-10:35 

ᴆʩʚᴇʨʠʡʥ ʪʘʤʠʨʯʜʳʥ 

ʙʵʣʪʛʵʣ, ʜʘʩʛʘʣʞʫʫʣʘʣʪ, 

ʪᴇʣᴇʚʣᴇʣʪ 

ʕʐʉʉɸ-ʥʳ ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʘʞʠʣʪʘʥ 

10:40-11:25 

ɹʵʣʪʛʵʣ ʜʘʩʛʘʣʞʫʫʣʘʣʪʳʥ 

ʪᴇʣᴇʚʣᴇʣʪᴇʜ ʘʥʘʣʠʟ ʭʠʡʭ, 

ʭʵʪ ʘʯʘʘʣʣʳʥ ʰʘʣʪʛʘʘʥ  

ʕʐʉʉɸ-ʥʳ ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʘʞʠʣʪʘʥ 

11:25-11:40 ʎʘʡʥʳ ʟʘʚʩʘʨʣʘʛʘ 

11:40-12:25 
ɻʵʤʪʣʠʡʥ ʜʘʨʘʘʭ ʷʘʨʘʣʪʘʡ 

ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵ 
ɸʋɸ-ʥʳ ʠʭ ʵʤʯ 

12:25-13:20 

ɻʵʤʪʣʠʡʥ װʝʜ ʙʦʣʦʥ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʪʝʡʧ ʙʦʦʣʪ ʭʠʡʭ 
ɸʋɸ-ʥʳ ʠʭ ʵʤʯ 

 ʜʠʡʥ ʟʘʚʩʘʨʣʘʛʘת 13:20-14:20

14:20-15:05 ʉʧʦʨʪʳʥ ʭʦʦʣ ʟװʡ 

ʕʐʉʉɸ-ʥʳ ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʘʞʠʣʪʘʥ 

15:05-15:50 

ʊʘʤʠʨʯʜʳʥ ʵʥʝʨʛʠ 

ʭʘʥʛʘʤʞ, ʙʫʣʯʠʥʛʠʡʥ 

ʘʞʠʣʣʘʭ ʯʘʜʚʘʨ 

ʕʐʉʉɸ-ʥʳ ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʘʞʠʣʪʘʥ 

 ʐɹɹʍ-ʠʡʥ ʤʵʜʵʵʣʵʣת 15:50-17:00

ɹʊʉʋʍ-ʥʳ 

 ʐɹɹʍʍ-ʥʳת

ʤʵʨʛʵʞʠʣʪʵʥ 
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2. ɿʫʨʘʛ 
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