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ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ 170 ʩʪʨʘʥʠʮʠ ʠ ʩʲʜʲʨʞʘ 28 ʪʘʙʣʠʮʠ ʠ 39 

ʬʠʛʫʨʠ. ɹʠʙʣʠʦʛʨʘʬʠʷʪʘ ʚʢʣʶʯʚʘ 284 ʠʟʪʦʯʥʠʢʘ. ʇʦ ʥʘʩʪʦʷʱʘʪʘ ʪʝʤʘ ʩʘ ʠʟʥʝʩʝʥʠ 

5 ʫʯʘʩʪʠʷ - 2 ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʠ 3 ʚ ʥʘʮʠʦʥʘʣʥʠ ʬʦʨʫʤʠ.  

 

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʙʩʲʜʝʥ, ʦʜʦʙʨʝʥ ʠ ʥʘʩʦʯʝʥ ʟʘ ʟʘʱʠʪʘ ʦʪ ʂʘʪʝʜʨʝʥʠʷ 

ʩʲʚʝʪ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʥʝʚʨʦʭʠʨʫʨʛʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʦʬʠʷ, ʩʲʩʪʦʷʣ 

ʩʝ ʥʘ 02.05.2018ʛ., ʢʘʢʪʦ ʠ ʩʲʦʙʨʘʟʥʦ ʟʘʧʦʚʝʜ ʥʘ ʈʝʢʪʦʨʘ ʥʘ ʄʝʜʠʮʠʥʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ ˉ ʈʂ 36-1255/ 23.07.2018ʛ. 

 

ʇʫʙʣʠʯʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʥʘ 30.10.2018ʛ. 

(ʚʪʦʨʥʠʢ) ʦʪ 13:00 ʯʘʩʘ ʚ ʘʫʜʠʪʦʨʠʷʪʘ ʥʘ ʋʄɹɸʃ ñʉʚ. ʀʚʘʥ ʈʠʣʩʢʠ 

 ɽɸɼ, ʙʫʣ. ñɸʢʘʜ. ʀʚʘʥ ɻʝʰʦʚò ˉ 15, ʉʦʬʠʷ.  
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2. ɼʦʮ. ɼ-ʨ ɸʩʝʥ ɺʝʥʮʠʩʣʘʚʦʚ ɹʫʩʘʨʩʢʠ, ʜʤ 

3. ʇʨʦʬ. ɼ-ʨ ʊʠʭʦʤʠʨ ʅʠʢʦʣʦʚ ɽʬʪʠʤʦʚ, ʜʤ 

4. ʇʨʦʬ. ɼ-ʨ ʍʨʠʩʪʦ ɹʦʛʜʘʥʦʚ ɾʝʣʷʟʢʦʚ, ʜʤ 

5. ɼʦʮ. ɼ-ʨ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚ ʋʟʫʥʦʚ, ʜʤ 

 

 

ɹʣʘʛʦʜʘʨʷ ʥʘ ʚʩʠʯʢʠ ʢʦʣʝʛʠ ʠ ʧʨʠʷʪʝʣʠ ʦʪ ʋʄɹɸʃ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ʛʨ. ʉʦʬʠʷ 

ʟʘ ʙʝʟʢʨʘʡʥʘʪʘ ʠ ʙʝʟʢʦʨʠʩʪʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʟʘʚʲʨʰʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʪʨʫʜ, ʢʘʢʪʦ ʠ ʟʘ 

ʪʲʨʧʝʥʠʝʪʦ, ʢʦʝʪʦ ʩʘ ʧʨʦʷʚʷʚʘʣʠ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʤʠ ʚ ʥʝʦʙʷʪʥʘʪʘ 

ʥʘʫʢʘ ʥʝʚʨʦʭʠʨʫʨʛʠʷ. 
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ʉʧʠʩʲʢ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʲʢʨʘʱʝʥʠʷ  

 

 

mJOA ï The modified Japanese Orthopaedic Association scale 

VAS ï Visual Analogue Scale 

Nurick - Nurick Grading System  

ʐʉʄ ï ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ 

ʂʊ ï ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ 

ʄʈʊ ï ʤʘʛʥʠʪʥʦ ï ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ 

ɿʅʃ ï ʟʘʜʝʥ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ 
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ˠˏ˛ˑ 

 

 

ʐʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʝ ʥʘʡ-ʯʝʩʪʦ ʧʨʦʛʨʝʩʠʨʘʱʘʪʘ ʠ  ʠʥʚʘʣʠʜʠʟʠʨʘʱʘ 

ʩʧʠʥʘʣʥʘ ʧʘʪʦʣʦʛʠʷ ʧʨʠ ʭʦʨʘ ʥʘʜ 50 ʛʦʜʠʥʠ [1]ï[5]. ʇʘʪʦʘʥʘʪʦʤʠʯʥʠʪʝ ʬʘʢʪʦʨʠ 

ʚʢʣʶʯʚʘʪ ʩʪʝʩʥʝʥʠʝ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʠ ʧʦʩʣʝʜʚʘʱʘ ʢʦʤʧʨʝʩʠʷ ʚʲʨʭʫ ʤʠʝʣʦʥʘ ʠ 

ʥʝʨʚʥʠʪʝ ʢʦʨʝʥʯʝʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʠʩʢʦʚʘ ʧʨʦʪʨʫʟʠʷ ʠ ʭʝʨʥʠʠʨʘʥʝ, ʦʩʠʬʠʢʘʮʠʷ ʠ 

ʭʠʧʝʨʪʨʦʬʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ, ʩʪʘʚʥʘ ʭʠʧʝʨʪʨʦʬʠʷ, ʤʝʢʦʪʲʢʘʥʥʘ 

ʢʦʤʧʨʝʩʠʷ ʦʪ ʭʠʧʝʨʪʨʦʬʠʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʠ ʭʠʧʝʨʤʦʙʠʣʥʦʩʪ ʥʘ ʩʪʘʚʠʪʝ [6].  

ʉʧʦʨʝʜ ʩʪʝʧʝʥʪʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʟʘʩʷʛʘʥʝ ʩʠʤʧʪʦʤʠʪʝ ʚʘʨʠʨʘʪ ʦʪ ʙʦʣʢʘ ʚ 

ʰʠʷʪʘ ʜʦ ʟʘʛʫʙʘ ʥʘ ʩʨʲʯʥʦʩʪ, ʪʘʟʦʚʦ-ʨʝʟʝʨʚʦʘʨʥʠ ʥʘʨʫʰʝʥʠʷ, ʘ ʧʨʠ ʪʝʞʢʘ 

ʧʨʦʛʨʝʩʠʷ ʜʦʨʠ ʜʦ ʪʝʪʨʘʧʘʨʝʟʘ ʠ ʪʝʪʨʘʧʣʝʛʠʷ [7]ï[9].  

ʇʨʦʩʣʝʜʝʥʘʪʘ ʝʩʪʝʩʪʚʝʥʘ ʧʨʦʛʨʝʩʠʷ ʥʘ ʰʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʧʦʢʘʟʚʘ, ʯʝ 

ʜʲʣʛʦʛʦʜʠʰʥʠ ʧʝʨʠʦʜʠ ʥʘ ʪʝʞʢʘ ʢʦʤʧʨʝʩʠʷ ʩʘ ʜʦʚʝʣʠ ʜʦ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʠ 

ʧʦʩʣʝʜʚʘʱʘ ʥʝʢʨʦʟʘ ʥʘ ʩʠʚʦʪʦ ʠ ʙʷʣʦ ʤʦʟʲʯʥʦ ʚʝʱʝʩʪʚʦ, ʚʦʜʝʱʘ ʜʦ ʧʦʪʝʥʮʠʘʣʥʦ 

ʥʝʦʙʨaʪʠʤ ʝʬʝʢʪ [10], [11]. ʇʘʮʠʝʥʪʠʪʝ ʩ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ (ʐʉʄ) 

ʩʘ ʧʦʢʘʟʘʥʠ ʟʘ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʩ ʮʝʣ ʜʘ ʩʝ ʩʧʨʝ ʠʣʠ ʧʦʜʦʙʨʠ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ 

ʥʘ ʤʠʝʣʦʧʘʪʠʷ [12], [13].  

ɿʥʘʯʠʪʝʣʝʥ ʧʨʦʛʨʝʩ ʩʝ ʦʪʙʝʣʷʟʚʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ ʠ ʧʦʜʭʦʜʷʱʠʪʝ ʭʠʨʫʨʛʠʯʥʠ ʜʦʩʪʲʧʠ ʟʘ ʣʝʯʝʥʠʝ 

ʥʘ ʐʉʄ. ʆʩʥʦʚʥʠʪʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʢʦʠʪʦ ʧʝʨʩʠʩʪʠʨʘʪ ʩʘ ʟʘ ʧʦʣʟʘʪʘ ʦʪ ʭʠʨʫʨʛʠʷ 

ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʠʥʠʤʘʣʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʥʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠ ʦʧʪʠʤʘʣʥʠʷ ʟʘ 

ʪʷʭ ʭʠʨʫʨʛʠʯʝʥ ʜʦʩʪʲʧ [14]ï[16].  

 ʅʝʦʙʭʦʜʠʤʦ ʝ ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʠ 

ʢʣʠʥʠʯʥʘ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʷʩʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʠʟʙʦʨ ʦʪ 

ʚʲʟʤʦʞʥʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʠ ʦʧʝʨʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʟʘ ʣʝʯʝʥʠʝ, ʢʘʢʪʦ ʠ 

ʦʧʪʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ. ʃʠʧʩʘʪʘ ʥʘ ʷʩʥʠ ʠʥʜʠʢʘʮʠʠ ʠ ʦʧʪʠʤʘʣʥʦ 

ʚʨʝʤʝ ʟʘ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ, ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʛʦʣʝʤʠ 

ʧʨʦʩʧʝʢʪʠʚʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʠʟʫʯʘʚʘʱʠ ʚʲʟʤʦʞʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʚʦʜʠ ʜʦ ʥʝʦʙʨʘʪʠʤʦ 

ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʨʘʟʛʨʲʱʘʥʝ ʥʘ ʧʲʣʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʪʝʞʢʘ 

ʤʠʝʣʦʧʘʪʠʷ ʜʦ ʯʝʩʪʦ ʥʝʦʙʨʘʪʠʤʠ ʠʥʚʘʣʠʜʠʟʠʨʘʱʠ ʩʲʩʪʦʷʥʠʷ.  
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1. ˕˞˟˛˝˕ˤ˒˞˗˕ ˑˍ˚˚˕ 

 

ʇʲʨʚʠʪʝ ʩʚʝʜʝʥʠʷ ʟʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʘʥʘʪʦʤʠʯʥʘ ʢʦʤʧʨʝʩʠʷ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠ 

ʩʪʨʫʢʪʫʨʠ ʚ ʰʠʡʥʠʷ ʛʨʲʙʥʘʢ ʠ ʢʣʠʥʠʯʥʘʪʘ ʠʤ ʢʘʨʪʠʥʘ ʟʘʧʦʯʚʘʪ ʧʨʝʟ 19-ʪʠ ʚʝʢ. 

ʇʲʨʚʠʪʝ ʦʧʠʪʠ ʟʘ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʚ ʰʠʡʥʠʷ ʛʨʲʙʥʘʢ ʩ ʣʘʤʠʥʝʢʪʦʤʠʷ ʠ ʟʘʜʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ ʧʦ ʧʦʚʦʜ ʥʘ ʪʨʘʚʤʘ ʠ ʪʫʙʝʨʢʫʣʦʟʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ Sir Victor 

Horsley ʧʨʝʟ 1895ʛ [17], [18]. ʇʨʝʟ 1928ʛ. Stookey ʧʫʙʣʠʢʫʚʘ ʩʪʘʪʠʷ ʟʘ ʥʝʦʙʠʯʘʡʥʘ 

ʛʨʫʧʘ ʦʪ ʪʫʤʦʨʠ, ʢʦʠʪʦ ʪʦʡ ʥʘʨʠʯʘ ʝʢʩʪʨʘʜʫʨʘʣʥʠ ʭʦʥʜʨʦʤʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ 

ʩʨʝʜʥʘ ʣʠʥʠʷ ʠʣʠ ʧʘʨʘʤʝʜʠʘʥʥʦ, ʦʙʠʢʥʦʚʝʥʦ ʤʝʞʜʫ ʯʝʪʚʲʨʪʠ, ʧʝʪʠ ʠʣʠ ʰʝʩʪʠ 

ʰʠʝʥ ʧʨʝʰʣʝʥ, ʜʘʚʘʱʠ ʭʘʨʘʢʪʝʨʥʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʩʝʛʤʝʥʪʥʘ ʰʠʡʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ [19]. ʇʨʝʟ 1952ʛ. Brain ʜʝʬʠʥʠʨʘ ʝʪʠʦʣʦʛʠʷʪʘ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ 

ʥʘ ʪʦʚʘ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʘʙʦʣʷʚʘʥʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʝʚʨʦʣʦʛʠʯʝʥ 

ʜʝʬʠʮʠʪ ʠ ʛʦ ʦʟʥʘʯʘʚʘ ʢʘʪʦ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ [20]. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ 

ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʝ ʙʠʣʘ ʩʨʝʜʩʪʚʦ ʥʘ ʠʟʙʦʨ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ. 

ʃʦʰʠʪʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʟʠ ʜʦʩʪʲʧ ʠ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʩ 

ʤʠʥʠʤʘʣʥʘ ʨʝʪʨʘʢʮʠʷ ʥʘ ʘʥʘʪʦʤʠʯʥʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʰʠʡʥʠ ʥʝʨʚʥʠ ʩʪʨʫʢʪʫʨʠ 

ʥʘʣʦʞʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʨʫʛ ʧʦʜʭʦʜ [21].  

ɼʠʘʛʥʦʩʪʠʢʘʪʘ, ʢʣʠʥʠʯʥʠʷʪ ʭʦʜ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʠʪʝ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʠ 

ʭʠʨʫʨʛʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʟʘ ʰʠʡʥʠʪʝ ʜʝʛʝʥʝʨʘʪʠʚʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʩʘ ʟʘʧʦʯʥʘʣʠ, ʨʘʟʚʠʣʠ ʠ ʧʨʝʮʠʟʠʨʘʣʠ ʧʨʝʟ 20-ʪʠ ʚʝʢ. ʇʲʨʚʘʪʘ ʧʨʝʜʥʘ 

ʮʝʨʚʠʢʘʣʥʘ ʬʫʟʠʷ ʝ ʠʟʚʲʨʰʝʥʘ ʧʨʝʟ 1950ʛ. ʦʪ Bailey ʠ Badgley [22]. ʇʨʝʟ 1955ʛ. 

Smith ʠ Robinson ʦʧʠʩʚʘʪ ʪʝʭʥʠʷ ʧʨʝʜʝʥ ʜʦʩʪʲʧ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʜʠʩʢ ʠ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʨʪʨʦʜʝʟʘ ʩ ʧʦʜʢʦʚʦʦʙʨʘʟʝʥ ʢʦʩʪʝʥ ʰʧʘʥ [23]. ʇʨʝʟ 1958ʛ. Cloward 

ʧʨʝʜʩʪʘʚʷ ʪʝʭʥʠʢʘʪʘ ʩʠ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʜʠʩʢ ʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʝʞʜʫʚʝʨʪʝʙʨʘʣʥʘ 

ʬʫʟʠʷ ʩ ʮʠʣʠʥʜʨʠʯʝʥ ʢʦʩʪʝʥ ʰʧʘʥ [21]. ʆʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʧʨʠ 

ʪʘʟʠ ʪʝʭʥʠʢʘ ʩʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʘ, ʟʘʧʘʟʚʘʥʝ ʥʘ ʮʝʨʚʠʢʘʣʥʘʪʘ ʣʦʨʜʦʟʘ ʠ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʢʠʬʦʟʘʪʘ ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠʪʝ ʜʦʩʪʲʧʠ, ʢʘʢʪʦ ʠ ʩʪʝʧʝʥʪʘ 

ʥʘ ʘʨʪʨʦʜʝʟʘ. ʊʦʚʘ ʝ ʜʦʚʝʣʦ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʧʨʝʜʥʘ ʰʠʡʥʘ 
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ʬʠʢʩʘʮʠʷ ʦʪ Bohler ʧʨʝʟ 1964ʛ., ʢʦʝʪʦ ʧʦʩʪʘʚʷ ʦʩʥʦʚʠʪʝ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦʪʦ ʧʣʘʢʠ, ʚʲʟʤʦʞʥʠ ʜʥʝʩ [24], [25]. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʥʦʚʠ 

ʭʠʨʫʨʛʠʯʥʠ ʪʝʭʥʠʢʠ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʠʤ ʨʝʟʫʣʪʘʪʠ ʧʦʜʧʦʤʘʛʘʪ ʨʘʟʚʠʪʠʝʪʦ ʠ 

ʫʩʧʝʰʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʮʝʨʚʠʢʘʣʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʦʙʨʘʟʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘʚʘ ʪʣʘʩʲʢ ʚ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʪʘʟʠ 

ʧʘʪʦʣʦʛʠʷ. ʅʦʚʦʚʲʚʝʜʝʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʪʝʭʥʠʢʠ ʠ ʠʤʧʣʘʥʪʦʣʦʛʠʷ ʛʘʨʘʥʪʠʨʘʪ 

ʙʝʟʦʧʘʩʥʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʦʪʣʠʯʥʠ ʢʣʠʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. 

     

 

2. ˒˜˕ˑ˒˙˕̨ ˘˛ː˕ˬ 

 

ʐʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʧʨʦʛʨʝʩʠʨʘʱʦ ʜʝʛʝʥʝʨʘʪʠʚʥʦ 

ʟʘʙʦʣʷʚʘʥʝ ʚ ʰʠʡʥʠʷ ʛʨʲʙʥʘʢ ʩ ʭʨʦʥʠʯʝʥ ʭʦʜ. ʉ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ, 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʡ ʩʝ ʫʚʝʣʠʯʘʚʘ [26]. ʇʨʠ ʭʦʨʘ ʧʦ-ʚʲʟʨʘʩʪʥʠ ʦʪ 55 ʛʦʜʠʥʠ, 

ʐʉʄ ʝ ʥʘʡ-ʯʝʩʪʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʤʠʝʣʦʧʘʪʠʷ [27]. ʅʝʚʨʦʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʰʠʡʥʘ ʩʪʝʥʦʟʘ ʦʧʨʝʜʝʣʷ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʡ ʤʝʞʜʫ 5% ʠ 20% [28].  

ʇʨʦʛʨʝʩʠʷʪʘ ʥʘ ʮʝʨʚʠʢʘʣʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʤʦʞʝ ʜʘ ʧʨʝʤʠʥʝ ʥʝʟʘʙʝʣʷʟʘʥʘ, ʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʜʘ ʚʘʨʠʨʘ ʦʪ ʦʪʥʦʩʠʪʝʣʥʦ ʘʩʠʤʧʪʦʤʥʘ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʢʣʠʥʠʯʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʞʢʘ ʩʧʠʥʘʣʥʘ ʢʦʤʧʨʝʩʠʷ. ʉʧʦʥʜʠʣʦʟʘʪʘ ʢʘʪʦ ʝʩʪʝʩʪʚʝʥ ʧʨʦʮʝʩ ʥʘ 

ʩʪʘʨʝʝʥʝ ʩʝ ʦʪʢʨʠʚʘ ʧʨʠ 10% ʦʪ ʠʥʜʠʚʠʜʠʪʝ ʜʦ 25-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ ʧʨʠ 95% ʜʦ 

65-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʇʦʚʝʯʝʪʦ ʭʦʨʘ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʰʠʡʥʠʷ 

ʛʨʲʙʥʘʯʝʥ ʦʪʜʝʣ ʩʘ ʘʩʠʤʧʪʦʤʥʠ. ʉʠʤʧʪʦʤʘʪʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʦ-

ʚʲʟʨʘʩʪʥʠ ʦʪ 40 ʛʦʜʠʥʠ ʠ ʧʦʢʘʟʚʘʪ ʩʠʤʧʪʦʤʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʯʠʥʝʥʠ ʦʪ ʢʦʤʧʨʝʩʠʷ ʥʘ 

ʥʝʚʨʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ [2]. ʐʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʧʨʠʯʠʥʝʥʘ ʦʪ 

ʨʝʜʫʢʮʠʷ ʥʘ ʩʘʛʠʪʘʣʥʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʰʠʡʥʠʷ ʩʧʠʥʘʣʝʥ ʢʘʥʘʣ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ 

ʚʨʦʜʝʥʠ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ. ʉʧʦʨʝʜ Gore et al. 

ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʰʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʝ 20 ʜʦ 25 % ʧʨʠ ʭʦʨʘ 

ʧʦʜ 50ʛ ʠ 70 ʜʦ 95 % ʧʨʠ 65ʛ [29]. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʢʦ ʧʘʮʠʝʥʪʠ ʩʘ 

ʩʠʤʧʪʦʤʘʪʠʯʥʠ ʠʣʠ ʠʤʘʪ ʧʨʝʭʦʜʥʠ ʘʪʘʢʠ, ʢʦʠʪʦ ʩʝ ʧʦʚʣʠʷʚʘʪ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʠʷ.  
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ʆʙʩʪʦʡʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ Boogarts ʟʘ ʧʝʨʠʦʜʘ ʦʪ 2009 ʜʦ 

2012ʛ. ʥʘ ʧʫʙʣʠʢʫʚʘʥʠ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʟʘ ʐʉʄ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʯʥʠ ʜʘʥʥʠ ʟʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʰʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ, ʘ 

ʧʨʦʮʝʥʪʲʪ ʥʘ ʦʧʝʨʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʧʦ ʧʦʚʦʜ ʥʘ ʐʉʄ ʝ ʠʟʯʠʩʣʝʥ 1,6 ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʝ [30].  

ɺʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʘ ʧʨʠ ʤʲʞʝ ʚ 

ʩʲʦʪʥʦʰʝʥʠʝ 2.7:1; ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ʧʦ ʚʨʝʤʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ 63.8ʛʦʜ. [31].  

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʚ ʗʧʦʥʠʷ ʩʨʝʜʥʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʦʧʝʨʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʩ 

ʐʉʄ ʝ 5.7 ʥʘ 100 000. ʇʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʙʠʣʠ ʚ ʰʝʩʪʦʪʦ ʠʣʠ ʩʝʜʤʦʪʦ 

ʜʝʩʝʪʠʣʝʪʠʝ, ʜʦʢʘʪʦ ʚ ʦʩʤʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ 16.5 

ʦʧʝʨʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʝ [32].  

ɺ ʥʘʮʠʦʥʘʣʥʘ ʛʨʫʧʘ ʦʪ ʠʟʪʦʯʥʘ ɸʟʠʷ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʐʉʄ, 

ʥʘʣʘʛʘʱʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ ʝ ʠʟʯʠʩʣʝʥʘ ʥʘ 4.04 ʥʘ 100 000 ʧʘʮʠʝʥʪʠ ʥʘ ʛʦʜʠʥʘ, ʩ ʧʦ-

ʛʦʣʷʤʘ ʯʝʩʪʦʪʘ ʧʨʠ ʧʦ-ʚʲʟʨʘʩʪʥʠ ʤʲʞʝ [33].  

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʟʘ ʧʨʦʚʝʜʝʥʠ ʦʧʝʨʘʮʠʠ ʥʘ ʰʠʝʥ ʛʨʲʙʥʘʢ ʧʦ ʧʦʚʦʜ ʥʘ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʚ ʉɸʑ ʪʝ ʩʘ 55 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʝ ʟʘ 2000ʛ. [1]. ɺ 

ʧʨʦʫʯʚʘʥʝʪʦ ʩʠ Yarbrough ʦʧʨʝʜʝʣʷ ʰʠʡʥʠʪʝ ʩʧʦʥʜʠʣʦʟʥʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ 

ʠʟʤʝʥʝʥʠʷ ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʚ ʉɸʑ, ʚʦʜʝʱʘ ʜʦ ʜʠʩʬʫʥʢʮʠʷ ʥʘ 

ʤʠʝʣʦʥʘ [34].  

 

 

3. ˛˜˝˒ˑ˒˘˒˚˕˒ 

 

ʐʉʄ ʝ ʫʚʨʝʞʜʘʥʝ ʥʘ ʤʠʝʣʦʥʘ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʢʘʥʘʣ, 

ʧʨʠʯʠʥʝʥʝʥʘ ʦʪ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʰʠʡʥʠʪʝ ʧʨʝʰʣʝʥʠ. ʇʲʨʚʠ ʩʚʝʜʝʥʠʷ 

ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʧʦʣʫʯʘʚʘʤʝ ʝʜʚʘ 

ʧʨʝʟ 1952ʛ. ʦʪ Brain. ʇʦʨʘʜʠ ʙʘʚʥʘʪʘ ʠ ʝʜʚʘ ʜʦʣʦʚʠʤʘ ʧʨʦʷʚʘ, ʦʙʠʢʥʦʚʝʥʦ ʧʨʠ 

ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ, ʜʠʘʛʥʦʟʘʪʘ ʥʘ ʐʉʄ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʧʫʩʥʘʪʘ. ʊʦʟʠ ʧʨʦʧʫʩʢ 

ʦʙʠʢʥʦʚʝʥʦ ʝ ʟʘ ʩʤʝʪʢʘ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʨʘʟʚʠʣʠ ʩʤʫʱʝʥʠʷ ʚ ʧʦʭʦʜʢʘʪʘ ʠ 

ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʯʝʩʪʠ ʧʘʜʘʥʠʷ, ʧʦʣʫʯʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʪʨʘʚʤʠ, ʧʨʠʢʨʠʚʘʱʠ ʦʩʥʦʚʥʦʪʦ 
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ʟʘʙʦʣʷʚʘʥʝ [35].  ɺʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ 

ʩʪʝʩʥʝʥʠʝʪʦ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʚ ʩʘʛʠʪʘʣʥʘʪʘ ʨʘʚʥʠʥʘ [36]ï[38].  

ʂʣʠʥʠʯʥʘʪʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ ʝ ñʥʘʣʠʯʠʝʪʦ ʥʘ ʬʘʩʮʠʢʫʣʥʘ 

ʫʚʨʝʜʘ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʩʧʠʥʘʣʥʠʪʝ ʘʬʝʨʝʥʪʥʠ ʠʣʠ ʝʬʝʨʝʥʪʥʠ 

ʧʲʪʠʱʘò [39].  

Crandall ʠ Batzdorf ʧʨʝʜʣʘʛʘʪ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʐʉʄ ʩʧʦʨʝʜ 

ʩʠʥʜʨʦʤʘ ʥʘ ʥʘʧʨʝʯʥʘ ʫʚʨʝʜʘ, ʜʚʠʛʘʪʝʣʝʥ ʩʠʥʜʨʦʤ, Ăcentral cordñ ʩʠʥʜʨʦʤ, 

ʩʠʥʜʨʦʤ ʥʘ Brown-Sequard ʠ ʙʨʘʭʠʘʣʛʠʷ [36].  

ʅʘ ʙʘʟʘʪʘ ʥʘ ʢʣʠʥʠʯʥʦʪʦ ʡ ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʟ 1985ʛ. Ferguson ʠ Caplan 

ʢʣʘʩʠʬʠʮʠʨʘʪ ʐʉʄ ʥʘ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʩʠʥʜʨʦʤʘ [40]. ʊʝ ʚʢʣʶʯʚʘʪ: ʣʘʪʝʨʘʣʝʥ 

ʩʠʤʧʪʦʤ ʥʘ ʥʝʨʚʥʠʪʝ ʢʦʨʝʥʯʝʪʘ - ʨʘʜʠʢʫʣʝʨʥʘ ʙʦʣʢʘ ʠʣʠ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ; 

ʤʝʜʠʘʣʝʥ ʠʣʠ ʤʠʝʣʦʧʘʪʝʥ ʩʠʥʜʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʝ ʩ ʜʲʣʛʦʩʪʲʣʙʮʦʚʘ ʫʚʨʝʜʘ; 

ʢʦʤʙʠʥʠʨʘʥ ʩʠʥʜʨʦʤ, ʚʢʣʶʯʚʘʱ ʥʝʨʚʥʠʪʝ ʢʦʨʝʥʯʝʪʘ ʠ ʬʘʩʮʠʢʫʣʥʘ ʫʚʨʝʜʘ ʠ ʥʘʡ-

ʯʝʩʪʦ ʩʨʝʱʘʥʠʷ ʟʘ ʐʉʄ. ʏʝʪʚʲʨʪʠʷʪ ʠ ʥʘʡ-ʨʷʜʢʦ ʩʨʝʱʘʥ ʩʠʥʜʨʦʤ ʝ ʩʲʜʦʚʠʷʪ, 

ʥʷʤʘʱ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʠ ʩʝʥʟʦʨʥʘ ʠʣʠ ʤʦʪʦʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʨʘʜʠ 

ʚʲʟʤʦʞʥʠʪʝ ʤʥʦʛʦʦʙʨʘʟʥʠ ʥʘʨʫʰʝʥʠʷ ʥʘ ʤʠʝʣʦʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʩʲʜʦʚʘ ʠʩʭʝʤʠʷ.  

Yarbrough ʜʘʚʘ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʢʘʪʦ 

ʥʘʨʫʰʝʥʘ ʬʫʥʢʮʠʷ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʰʠʡʥʠʷ ʛʨʲʙʥʘʢ, ʚʦʜʝʱʠ ʜʦ ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ [34].  

ɺ ʩʚʦʷ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ñɺʲʨʭʫ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʪʦ 

ʣʝʯʝʥʠʝ ʥʘ ʰʠʡʥʘʪʘ ʜʠʩʢʦʛʝʥʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʠ ʩʣʝʜʪʨʘʚʤʝʥʘ ʤʠʝʣʦʧʘʪʠʷò ʜ-ʨ 

ɼʠʤʠʪʲʨ ʂʨʲʩʪʝʚ ʦʧʠʩʚʘ ʜʚʝ ʬʦʨʤʠ ʥʘ ʢʣʠʥʠʯʥʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʤʠʝʣʦʧʘʪʥʠʪʝ 

ʩʠʥʜʦʨʤʠ ʧʨʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʰʠʡʥʠʷ ʦʪʜʝʣ ʥʘ ʛʨʲʙʥʘʯʥʠʷ 

ʩʪʲʣʙ. ɽʜʥʘʪʘ ʝ ʜʠʩʢʦʛʝʥʥʘ, ʩ ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠ ʩʝ ʩʧʠʥʘʣʥʠ ʩʠʤʧʪʦʤʠ, ʦʩʦʙʝʥʦ ʦʪ 

ʤʝʢʠ ʜʠʩʢʦʚʠ ʧʨʦʣʘʧʩʠ. ʂʲʤ ʚʪʦʨʘʪʘ ʦʪʥʘʩʷ ʜʝʬʦʨʤʠʨʘʱʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʩ 

ʦʩʪʝʦʬʠʪʥʠ ʨʘʟʨʘʩʪʚʘʥʠʷ ʠ ʢʠʬʦʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʝʜʠʟʚʠʢʚʘʱʠ 

ʛʨʲʙʥʘʯʥʦʤʦʟʲʯʥʘ ʢʦʤʧʨʝʩʠʷ ʩ ʨʘʟʚʠʪʠʝ ʥʘ ʭʨʦʥʠʯʥʘ ʜʝʛʝʥʝʨʘʮʠʷ ʥʘ 

ʧʨʦʚʦʜʥʠʢʦʚʠʪʝ ʧʲʪʠʱʘ, ʩ ʭʘʨʘʢʪʝʨʥʘ ʭʨʦʥʠʯʥʦ ʧʨʦʪʠʯʘʥʝ ʠ ʙʘʚʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʧʠʥʘʣʥʠʪʝ ʩʠʤʧʪʦʤʠ [41].  

ʇʨʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝʪʦ ʥʘ ʐʉʄ, ʧʦ-ʯʝʩʪʦ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʢʣʠʥʠʯʥʠʪʝ 

ʙʝʣʝʟʠ ʠ ʩʠʤʧʪʦʤʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʤʠʝʣʦʧʘʪʠʷʪʘ, ʦʪʢʦʣʢʦʪʦ ʥʘ ʠʤʝʥʘʪʘ ʥʘ 
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ʦʪʜʝʣʥʠʪʝ ʩʠʥʜʨʦʤʠ. ʈʝʰʝʥʠʷʪʘ ʟʘ ʚʲʟʤʦʞʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʦʜʭʦʜʠ ʩʝ ʚʟʠʤʘʪ 

ʧʨʝʜʠʤʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʠ ʫʚʨʝʜʘʪʘ ʥʘ ʥʝʨʚʥʠʪʝ 

ʩʪʨʫʢʪʫʨʠ, ʦʪʢʦʣʢʦʪʦ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʧʨʷʤʦ ʢʣʠʥʠʯʥʠʪʝ ʩʠʥʜʨʦʤʠ [34].  

 

 

4. ˜ˍ˟˛ˡ˕˔˕˛˘˛ː˕ˬ 

 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʥʠʷʪ ʤʝʭʘʥʠʟʲʤ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʥʝ ʝ 

ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥ. ʇʨʝʜʣʦʞʝʥʠʪʝ ʪʝʦʨʠʠ ʩʧʦʨʝʜ ʣʠʪʝʨʘʪʫʨʘʪʘ ʚʢʣʶʯʚʘʪ ʜʠʨʝʢʪʥʘ 

ʢʦʤʧʨʝʩʠʷ ʥʘ ʥʝʚʨʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ [6]. 

ɺʲʟʤʦʞʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʢʦʤʧʨʝʩʠʷ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ 

ʚʢʣʶʯʚʘʪ ʜʠʩʢʦʚʦ ʭʝʨʥʠʠʨʘʥʝ, ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʛʨʲʙʥʘʯʥʠʪʝ ʝʣʝʤʝʥʪʠ 

ʢʘʪʦ ʜʝʛʝʥʝʨʘʮʠʷ ʥʘ ʩʪʘʚʠʪʝ, ʠʥʪʝʨʚʝʨʪʝʙʨʘʣʥʠʪʝ ʜʠʩʢʦʚʝ, ʣʠʛʘʤʝʥʪʠ, ʠ ʨʘʩʪʝʞ ʥʘ 

ʦʩʪʝʦʬʠʪʠ ʢʲʤ ʚʝʨʪʝʙʨʘʣʥʠʷ ʢʘʥʘʣ (ʩʧʦʥʜʠʣʦʟʘ). ɺ ʟʘʜʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʛʨʲʙʥʘʯʥʠʷ 

ʢʘʥʘʣ ʚʛʲʚʘʥʝ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʠ ʩʪʘʚʥʠʪʝ ʬʘʩʝʪʢʠ ʚʦʜʷʪ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʨʘʟʤʝʨʠʪʝ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʠ ʬʦʨʘʤʠʥʘʣʥʘ ʩʪʝʥʦʟʘ [7].  

ʇʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ ʥʘ ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʚʢʣʶʯʚʘ ʩʪʘʪʠʯʥʠ ʬʘʢʪʦʨʠ, 

ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʧʨʠʜʦʙʠʪʘ ʠʣʠ ʚʨʦʜʝʥʘ ʩʪʝʥʦʟʘ ʥʘ ʮʝʨʚʠʢʘʣʥʠʷ ʢʘʥʘʣ ʠ 

ʜʠʥʘʤʠʯʥʠ, ʚʢʣʶʯʚʘʱʠ ʧʦʚʪʘʨʷʱʘ ʩʝ ʤʠʢʨʦʪʨʘʚʤʘ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ. ʂʘʪʦ 

ʨʝʟʫʣʪʘʪ ʦʪ ʤʝʭʘʥʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʩʝ ʧʦʣʫʯʘʚʘ ʜʠʨʝʢʪʥʘ ʪʨʘʚʤʘ ʥʘ ʥʝʚʨʦʥʠʪʝ ʠ 

ʛʣʠʷʪʘ, ʢʘʢʪʦ ʠ ʚʪʦʨʠʯʥʘ ʢʘʩʢʘʜʘ ʦʪ ʚʲʟʜʝʡʩʪʚʠʷ - ʠʩʭʝʤʠʷ, ʚʲʟʙʫʜʦʪʦʢʩʠʯʥʦʩʪ ʠ 

ʘʧʦʧʪʦʟʘ, ʩʭʦʜʥʠ ʩ ʪʨʘʚʤʘʪʠʯʥʘʪʘ ʫʚʨʝʜʘ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ [42], [43]. 

 

ʇʨʠʜʦʙʠʪʘ ʩʧʠʥʘʣʥʘ ʩʪʝʥʦʟʘ - ʉʧʦʥʜʠʣʦʟʘ ʠ ʜʠʩʢʦʚʘ ʜʝʛʝʥʝʨʘʮʠʷ 

 

ʉʧʦʨʝʜ ʧʘʪʦʘʥʘʪʦʤʠʯʥʦ  ʧʨʦʫʯʚʘʥʝ ʥʘ Mercer et al., ʰʠʡʥʠʪʝ ʜʠʩʢʦʚʝ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʣʫʤʙʘʣʥʠʪʝ. ɺʤʝʩʪʦ ʢʦʥʮʝʥʪʨʠʯʥʠ ʣʘʤʠʥʠ ʦʪ ʢʦʣʘʛʝʥ, ʪʝ ʦʬʦʨʤʷʪ 

ʩʲʨʧʦʚʠʜʥʠ ʢʦʣʘʛʝʥʦʚʠ ʤʘʩʠ ʚ ʧʨʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʜʠʩʢʘ, ʢʦʠʪʦ ʥʘʟʘʜ ʩʝ ʠʟʚʠʚʘʪ ʢʲʤ 

ʜʚʘʪʘ ʫʥʢʦʚʝʨʪʝʙʨʘʣʥʠ ʠʟʨʘʩʪʲʢʘ. ʊʦʟʠ ʟʥʘʯʠʪʝʣʝʥ ʜʝʬʠʮʠʪ ʧʦʩʪʝʨʦʣʘʪʝʨʘʣʥʦ ʝ 
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ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʪʲʥʲʢ ʩʣʦʡ ʧʘʨʘʤʝʜʠʘʥʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ ʠ ʩʝ 

ʧʦʢʨʠʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʪ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ [44]. 

ʉ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘʩʪʲʧʚʘʪ ʧʨʦʤʝʥʠ ʚ ʭʠʤʠʯʝʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʟʘʛʫʙʘ ʥʘ ʚʠʩʢʦʟʦʝʣʘʩʪʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʜʠʩʢʦʚʝʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʦʪʨʫʟʠʷʪʘ 

ʠʤ. ɼʠʩʢʦʚʝʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʧʦʜʜʲʨʞʘʪ ʠ ʨʘʟʧʨʝʜʝʣʷʪ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʧʦʨʘʜʠ 

ʜʝʭʠʜʨʘʪʘʮʠʷ, ʤʝʜʠʘʣʥʦ ʨʘʟʮʝʧʚʘʥʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʜʲʨʞʠʤʦʪʦ ʥʘ ʧʠʭʪʠʝʩʪʦʪʦ 

ʷʜʨʦ. ʇʦʨʘʜʠ ʧʦ-ʛʦʣʷʤʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʫʥʢʦʚʝʨʪʝʙʨʘʣʥʠʪʝ ʠʟʨʘʩʪʲʮʠ, ʪʝ ʙʠʚʘʪ 

ʩʧʣʝʩʥʘʪʠ, ʢʦʝʪʦ ʥʘʪʦʚʘʨʚʘ ʠ ʠʥʪʝʨʚʝʨʪʝʙʨʘʣʥʠʪʝ ʩʪʘʚʠ. ɺʧʦʩʣʝʜʩʪʚʠʝ ʟʘʧʦʯʚʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʩʪʝʦʬʠʪʠ ʧʦ ʨʲʙʦʚʝʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʭʨʫʱʷʣʥʠ ʧʣʘʩʪʠʥʢʠ, 

ʧʦʢʨʠʚʘʱʠ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ, ʯʠʷʪʦ ʨʦʣʷ ʝ ʜʘ ʩʪʘʙʠʣʠʟʠʨʘ ʭʠʧʝʨʤʦʙʠʣʥʦʩʪʪʘ, 

ʨʘʟʚʠʣʘ ʩʝ ʦʪ ʜʝʛʝʥʝʨʘʮʠʷʪʘ ʥʘ ʜʠʩʢʘ [45]. ɼʦʧʲʣʥʠʪʝʣʝʥ ʩʪʘʙʠʣʠʟʠʨʘʱ ʝʬʝʢʪ ʥʘ 

ʧʨʝʰʣʝʥʥʠʪʝ ʪʝʣʘ ʠʤʘ ʧʦʩʣʝʜʚʘʱʘʪʘ ʢʘʣʮʠʬʠʢʘʮʠʷ ʥʘ ʜʠʩʢʘ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ 

ʦʩʪʝʦʬʠʪʥʘʪʘ ʬʦʨʤʘʮʠʷ, ʞʲʣʪʠʷʪ ʣʠʛʘʤʝʥʪ ʤʦʞʝ ʜʘ ʭʠʧʝʨʪʨʦʬʠʨʘ ʠ ʜʘ ʩʝ ʚʜʘʜʝ 

ʢʲʤ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʦʪʢʲʤ ʟʘʜʥʘʪʘ ʤʫ ʯʘʩʪ [46]. ʇʦʜʦʙʥʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʘʪ ʜʘ 

ʦʢʘʞʘʪ ʜʠʨʝʢʪʥʘ ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ ʠ ʚʧʦʩʣʝʜʩʪʚʠʝ ʤʠʝʣʦʧʘʪʠʷ.  

ʉʧʦʥʜʠʣʦʟʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ ʩʝ ʩʨʝʱʘʪ ʩʘʤʦ ʥʘ ʝʜʥʦ ʥʠʚʦ ʚ 

15% ʜʦ 40% ʠ ʥʘ ʧʦʚʝʯʝ ʥʠʚʘ ʚ 60% ʜʦ 85% [20], [47].  

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ Kuhlman ʚʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʧʦ-ʤʘʣʢʦ 

ʤʦʙʠʣʥʦʩʪ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦ-ʤʣʘʜʠʪʝ [48]. ɺ ʠʟʩʣʝʜʚʘʥʝ Milhara et 

al. ʧʦʢʘʟʚʘ ʥʘʡ-ʛʦʣʷʤʘ ʩʝʛʤʝʥʪʥʘ ʤʦʙʠʣʥʦʩʪ ʥʘ ʥʠʚʦ ʉ3-4 ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ 

ʩʲʩ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ [49].  

 

ʆʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ 

 

ʆʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʚ ʗʧʦʥʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʦʪ 1.9% - 4.3% [50], [51]. ʊʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ 

ʜʦ ʧʨʦʛʨʝʩʠʨʘʱʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʝ ʢʚʘʜʨʠʧʘʨʝʟʘ. ɼʦʢʘʟʘʥʘ ʝ 

ʛʝʥʝʪʠʯʥʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ, ʦʪʛʦʚʦʨʥʘ ʟʘ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ 

ʣʠʛʘʤʝʥʪ, ʥʘ GŸʊ ʟʘʤʝʩʪʠʪʝʣʥʘ ʤʫʪʘʮʠʷ ʚ ʥʫʢʣʝʦʪʠʜ 1813 ʥʘ NPPS ʛʝʥ [52].  
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ʆʩʠʬʠʢʘʮʠʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ 

 

ʐʠʡʥʘ ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʤʠʝʣʦʧʘʪʠʷ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ ʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ, ʚʲʧʨʝʢʠ ʯʝ ʪʘʟʠ ʧʘʪʦʣʦʛʠʷ ʩʝ 

ʩʨʝʱʘ ʧʦ-ʯʝʩʪʦ ʚ ʪʦʨʘʢʘʣʥʠʷ ʠ ʣʫʤʙʘʣʝʥ ʦʪʜʝʣʠ ʥʘ ʛʨʲʙʥʘʢʘ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ 

ʜʘʥʥʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʩʝ ʩʨʝʱʘ ʠ ʚ ʘʪʣʘʥʪʦʘʢʩʠʘʣʥʠʷ ʦʪʜʝʣ ʩ ʥʘʡ-

ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʩʠʤʧʪʦʤʠ ʥʘ ʙʦʣʢʘ ʚʲʚ ʚʨʘʪʘ ʠ ʩʣʘʙʦʩʪ ʟʘ ʛʦʨʥʠ ʢʨʘʡʥʠʮʠ [53], 

[54]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʧʦ-

ʚʲʟʨʘʩʪʥʠ ʦʪ 65ʛ. ʩʝ ʩʨʝʱʘ ʜʦ 20% ʚ ʗʧʦʥʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ [55].  

ʇʨʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʩʠ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʩʝ ʩʣʠʚʘ ʩʲʩ ʩʲʩʝʜʥʠʪʝ ʣʘʤʠʥʠ ʠ ʩʝ 

ʧʨʦʩʪʠʨʘ ʦʪ ʧʨʝʜʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʛʦʨʥʘʪʘ ʣʘʤʠʥʘ ʜʦ ʟʘʜʥʠʷ ʨʲʙ ʥʘ ʜʦʣʥʘʪʘ 

ʣʘʤʠʥʘ, ʜʦʢʘʪʦ ʧʨʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠʤʘʤʝ 

ʦʩʠʬʠʢʘʮʠʷ ʧʦ ʮʷʣʦʪʦ ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʣʠʛʘʤʝʥʪʘ ʠ ʟʘʜʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʧʨʝʰʣʝʥʥʠʪʝ 

ʪʝʣʘ ʦʪ ʢʨʘʥʠʘʣʥʘ ʚ ʢʘʫʜʘʣʥʘ ʧʦʩʦʢʘ [56].  

 

ʂʘʣʮʠʬʠʢʘʮʠʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ  

 

ʂʘʣʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʝ ʨʷʜʢʦ ʩʨʝʱʘʥʘ ʧʘʪʦʣʦʛʠʷ, ʧʨʝʜʠʤʥʦ 

ʚ ʗʧʦʥʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʦʩʠʬʠʢʘʮʠʷʪʘ 

ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ [57], [58]. 

ʆʙʠʢʥʦʚʝʥʦ ʟʘʩʷʛʘ ʠʥʜʠʚʠʜʠ ʤʝʞʜʫ ʪʨʝʪʦʪʦ ʠ ʦʩʤʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ 

ʧʨʝʜʩʪʘʚʷ ʩ ʙʘʚʥʦ ʧʨʦʪʠʯʘʱʘ ʬʦʨʤʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ, ʩ ʭʘʨʘʢʪʝʨʥʘʪʘ ʡ 

ʩʠʤʧʪʦʤʘʪʠʢʘ. ʆʧʠʩʘʥʠ ʩʘ ʠ ʩʣʫʯʘʠ ʥʘ ʩʠʣʥʘ ʰʠʡʥʘ ʙʦʣʢʘ, ʨʘʜʠʢʫʣʦʧʘʪʠʷ ʩʲʩ 

ʩʫʙʬʝʙʨʠʣʠʪʝʪ ʢʘʪʦ ʧʨʠʟʥʘʢ ʥʘ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ 

ʢʘʣʮʠʬʠʢʘʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʤʠʷʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʥ ʤʝʭʘʥʠʟʲʤ ʝ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ 

ʝʣʘʩʪʠʯʥʠʪʝ ʚʣʘʢʥʘ, ʧʦʚʠʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʘʛʝʥ ʠ ʧʨʦʤʷʥʘʪʘ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʛʣʶʢʦʟʘʤʠʥʦʛʣʠʢʘʥʠʪʝ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʦʪʣʘʛʘʥʝʪʦ ʥʘ ʢʘʣʮʠʝʚʠ 

ʫʪʘʡʢʠ. ʉʧʦʨʝʜ Mwaka et al., ʢʘʣʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʝ ʨʝʟʫʣʪʘʪ ʦʪ 

ʩʠʩʪʝʤʥʦ ʟʘʙʦʣʷʚʘʥʝ - ʢʘʣʮʠʝʚʦ ʧʠʨʦʬʦʩʬʘʪʥʦ ʜʠʭʠʜʨʘʪʥʦ ʟʘʙʦʣʷʚʘʥʝ - 

ʧʩʝʚʜʦʧʦʜʘʛʨʘ [59].  
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ɺʨʦʜʝʥʘ ʩʪʝʥʦʟʘ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ  

 

ɺ ʤʥʦʞʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʮʠ ʝ ʠʟʪʲʢʥʘʪʘ ʚʘʞʥʘʪʘ ʨʦʣʷ ʥʘ 

ʚʨʦʜʝʥʘʪʘ ʩʪʝʥʦʟʘ ʥʘ ʰʠʡʥʠʷ ʢʘʥʘʣ ʢʘʪʦ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʚ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʦʪ ʞʠʚʦʪʘ. ʄʥʦʛʦ ʘʚʪʦʨʠ ʜʘʚʘʪ ʥʦʨʤʘʣʥʠʪʝ ʨʘʟʤʝʨʠ 

ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 17 - 18ʤʤ ʤʝʞʜʫ ʉ3 ʠ ʉ7 [60]ï[63]. ʇʘʮʠʝʥʪʠ 

ʩʲʩ ʩʘʛʠʪʘʣʥʠ ʨʘʟʤʝʨʠ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ <13ʤʤ ʠʤʘʪ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ 

ʥʘ ʤʠʝʣʦʧʘʪʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ [64], [65].  

ʄʝʭʘʥʠʯʥʦ ʧʦʛʣʝʜʥʘʪʦ, ʧʦ-ʪʝʩʥʠʷʪ ʢʘʥʘʣ ʝ ʧʨʝʜʧʦʣʘʛʘʝʤʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ, ʚʦʜʝʱʘ ʜʦ ʣʦʢʘʣʥʘ ʪʲʢʘʥʥʘ ʠʩʭʝʤʠʷ, ʫʚʨʝʜʘ ʥʘ ʥʝʚʨʦʥʠʪʝ 

ʠ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ʇʨʦʪʠʚʥʦ ʥʘ ʪʦʚʘ, ʩʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ Hayashi et al. 

10% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʨʘʟʤʝʨʠ ʥʘ ʢʘʥʘʣʘ <13ʤʤ ʥʘ ʚʲʟʨʘʩʪ >60ʛ. ʥʷʤʘʪ 

ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ [66]. ɽʪʦ ʟʘʱʦ, ʢʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʝʪʠʦʣʦʛʠʯʥʠ ʬʘʢʪʦʨʠ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʰʠʡʥʘ ʩʧʠʥʘʣʥʘ ʤʠʝʣʦʧʘʪʠʷ, ʥʝ ʙʠʚʘ ʜʘ ʧʨʝʥʝʙʨʝʛʚʘʤʝ 

ʤʫʣʪʠʬʘʢʪʦʨʥʘʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʥʘ ʧʘʪʦʛʝʥʝʟʘʪʘ.  

 

ɼʠʥʘʤʠʯʥʠ ʤʝʭʘʥʠʯʥʠ ʬʘʢʪʦʨʠ 

 

ʇʨʠ ʜʠʥʘʤʠʯʥʘ ʭʠʧʝʨʝʢʩʪʝʥʟʠʷ ʥʘ ʚʨʘʪʘ ʩʪʝʩʥʝʥʠʝʪʦ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʩʝ 

ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʦʪ ʟʘʩʪʲʧʚʘʥʝ ʥʘ ʣʘʤʠʥʠʪʝ ʠ ʚʜʘʚʘʥʝ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʢʲʤ 

ʢʘʥʘʣʘ [7]. ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Penning ʨʘʟʤʝʨʠʪʝ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ ʧʨʠ ʬʣʝʢʩʠʷ ʠʣʠ 

ʝʢʩʪʝʥʟʠʷ, ʧʦʜ ʢʦʠʪʦ ʧʨʝʜʧʦʣʘʛʘʤʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ <11ʤʤ [63]. 

ʇʨʝʭʦʜʥʦ ʩʪʝʩʥʝʥʠʝ ʥʘ ʢʘʥʘʣʘ ʠʤʘʤʝ ʧʨʠ ʘʥʛʫʣʘʮʠʷ ʠ ʪʨʘʥʩʣʘʮʠʷ ʤʝʞʜʫ 

ʧʨʝʰʣʝʥʥʠʪʝ ʪʝʣʘ ʧʦ ʚʨʝʤʝ ʥʘ ʬʣʝʢʩʠʷ ʠ ʝʢʩʪʝʥʟʠʷ. ʊʝʟʠ ʜʠʥʘʤʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʚ 

ʩʲʯʝʪʘʥʠʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʱʝʩʪʚʫʚʘʱʘ ʩʪʝʥʦʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʨʠʯʠʥʷʚʘʪ 

ʣʦʢʘʣʠʟʠʨʘʥʘ ʘʢʩʦʥʘʣʥʘ ʫʚʨʝʜʘ ʥʘ ʤʠʝʣʦʥʘ [67].  

ʇʘʪʦʘʥʘʪʦʤʠʯʥʦ ʩʘ ʠʟʤʝʨʝʥʠ ʧʨʦʤʝʥʠʪʝ ʧʨʠ ʜʠʩʢʦʚʘ ʧʨʦʪʨʫʟʠʷ, ʚʜʘʚʘʥʝʪʦ 

ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʢʲʤ ʢʘʥʘʣʘ ʠ ʧʨʝʜʥʦ-ʟʘʜʥʠʷʪ ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʥʘʣʘ ʚ ʦʪʛʦʚʦʨ ʥʘ 

ʥʘʧʨʝʞʝʥʠʝʪʦ ʧʨʠ ʢʦʤʧʨʝʩʠʷ ʤʝʞʜʫ ʥʠʚʘʪʘ ʉ4 - ʉ7 [68]. ʆʪ ʦʢʘʟʚʘʥʝ ʥʘ 

ʥʘʧʨʝʞʝʥʠʝ ʜʦ ʢʦʤʧʨʝʩʠʷ ʩʨʝʜʥʦ ʧʨʦʪʨʫʟʠʷʪʘ ʥʘ ʜʠʩʢʘ ʩʝ ʧʨʦʤʝʥʷʣʘ ʩ 1.13ʤʤ ʠʣʠ 

10.1% ʩʧʨʷʤʦ ʥʦʨʤʘʣʥʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʥʘʣʘ. ʇʨʦʤʷʥʘʪʘ ʥʘ ʚʜʘʚʘʥʝʪʦ ʥʘ ʣʠʛ. 
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ʬʣʘʚʫʤ  ʝ ʠʟʤʝʨʝʥʘ 0.73ʤʤ ʠʣʠ 6.5% ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʢʘʥʘʣʘ. ʆʪ ʬʣʝʢʩʠʷ ʜʦ 

ʝʢʩʪʝʥʟʠʷ ʜʠʩʢʦʚʘʪʘ ʧʨʦʪʨʫʟʠʷ ʩʝ ʧʨʦʤʝʥʠʣʘ ʩ 1.16ʤʤ ʠʣʠ 10.8% ʩʧʨʷʤʦ 

ʜʠʘʤʝʪʲʨʘ ʥʘ ʢʘʥʘʣʘ, ʜʦʢʘʪʦ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ï 2.68ʤʤ ʠʣʠ 24.3%. ʊʝʟʠ ʜʘʥʥʠ 

ʧʦʜʜʲʨʞʘʪ ʪʝʦʨʠʷʪʘ ʟʘ ʟʥʘʯʠʪʝʣʥʘʪʘ ʨʦʣʷ ʥʘ ʞʲʣʪʠʷ ʣʠʛʘʤʝʥʪ ʧʨʠ ʢʦʤʧʨʝʩʠʷ ʥʘ 

ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʠ ʦʙʣʝʢʯʘʚʘʥʝʪʦ ʡ ʧʨʠ ʬʣʝʢʩʠʷ.  

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʩ ʄʈʊ ʧʦ ʚʨʝʤʝ ʥʘ ʬʣʝʢʩʠʷ/ ʝʢʩʪʝʥʟʠʷ ʝ ʦʪʢʨʠʪʘ ʧʦʚʠʰʝʥʘ 

ʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʝʢʩʪʝʥʟʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʱʘʪʘ ʢʦʤʧʨʝʩʠʷ 

ʧʨʠ ʬʣʝʢʩʠʷ [69].  

 

ʈʘʟʪʝʛʘʪʝʣʥʠ ʩʠʣʠ, ʫʧʨʘʞʥʷʚʘʥʠ ʚʲʨʭʫ ʘʢʩʦʥʠʪʝ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ 

 

ʆʱʝ ʧʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ Breig et al. ʨʘʟʛʣʝʞʜʘʪ ʠʜʝʷʪʘ ʟʘ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʘʢʩʠʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʰʠʡʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʧʨʠ ʬʣʝʢʩʠʷ ʟʘ 

ʧʦʪʝʥʮʠʘʣʥʦ ʫʚʨʝʞʜʘʱʘ ʟʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ [70]. ʇʨʠ ʧʘʪʦʘʥʘʪʦʤʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʦʪ Bilston ʠ Thibault, ʝ ʦʪʢʨʠʪʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ 

ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʩ ʧʨʠʣʦʞʝʥʦʪʦ ʘʢʩʠʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʧʨʠ ʚʦʣʝʚʦ ʜʚʠʞʝʥʠʝ, 

ʥʦ ʩ ʧʝʨʩʠʩʪʠʨʘʱʦ ʧʨʦʛʨʝʩʠʨʘʱʦ ʫʧʨʘʞʥʷʚʘʥʝ ʥʘ ʥʘʪʠʩʢʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʤʫ ʩʝ 

ʛʫʙʠ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʘʪʦ ʥʘʩʪʲʧʚʘ ʥʝʚʨʦʣʦʛʠʯʥʘ ʫʚʨʝʜʘ [71].  

 

ʀʩʭʝʤʠʷ 

 

ʆʩʥʦʚʥʘ ʝʪʠʦʣʦʛʠʯʥʘ ʧʨʠʯʠʥʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʠʩʭʝʤʠʷʪʘ. 

ʇʨʠ ʧʨʝʜʥʘ ʢʦʤʧʨʝʩʠʷ ʩʫʩʧʝʢʪʥʠ ʟʘ ʠʩʭʝʤʠʷ ʩʘ ʪʨʘʥʩʚʝʨʟʘʣʥʠʪʝ ʘʨʪʝʨʠʦʣʠ, 

ʠʟʭʦʞʜʘʱʠ ʦʪ ʧʨʝʜʥʠʪʝ ʩʫʣʢʘʣʥʠ ʘʨʪʝʨʠʠ, ʜʦʢʘʪʦ ʧʨʠ ʟʘʜʥʘ ʢʦʤʧʨʝʩʠʷ ʟʘʩʝʛʥʘʪʠ 

ʩʘ ʠʥʪʨʘʤʝʜʫʣʘʨʥʠʪʝ ʢʣʦʥʯʝʪʘ ʥʘ ʮʝʥʪʨʘʣʥʦʪʦ ʩʠʚʦ ʚʝʱʝʩʪʚʦ [72]. 

ʆʣʠʛʦʜʝʥʜʨʦʮʠʪʠʪʝ ʩʘ ʦʪʛʦʚʦʨʥʠ ʟʘ ʦʙʚʠʚʘʥʝ ʥʘ ʘʢʩʦʥʠʪʝ ʩ ʤʠʝʣʠʥʦʚʘ ʦʙʚʠʚʢʘ. 

ʂʘʪʦ ʥʘʡ-ʭʠʧʝʨʩʝʥʟʠʪʠʚʥʠ ʥʘ ʠʩʭʝʤʠʯʥʘ ʫʚʨʝʜʘ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʠʪʝ ʤʦʛʘʪ ʜʘ 

ʦʙʷʩʥʷʪ ʧʨʦʮʝʩʘ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ, ʩʚʲʨʟʘʥ ʩ ʭʨʦʥʠʯʥʘʪʘ ʮʝʨʚʠʢʘʣʥʘ ʤʠʝʣʦʧʘʪʠʷ 

[73]ï[75]. ʇʨʠ ʠʟʚʲʨʰʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʦʪʢʨʠʪʦ, ʯʝ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʠʪʝ ʧʨʝʪʲʨʧʷʚʘʪ ʘʧʦʧʪʦʟʘ ʩʣʝʜ ʦʩʪʨʘ ʪʨʘʚʤʘ. ʀʩʭʝʤʠʯʥʠ 

ʩʲʩʪʦʷʥʠʷ ʧʦʩʪʘʚʷʪ ʥʘʯʘʣʦʪʦ ʥʘ ʢʘʩʢʘʜʘ, ʚʦʜʝʱʘ ʜʦ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʛʣʫʪʘʤʘʪʥʠʪʝ 
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ʧʨʝʥʦʩʠʪʝʣʠ ʠ ʧʦʟʚʦʣʷʚʘʪ ʧʦʚʠʰʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʝʥ ʛʣʫʪʘʤʘʪ ʠ 

ʢʘʪʠʦʥʥʦ ʘʩʦʮʠʠʨʘʥʘ ʢʣʝʪʲʯʥʘ ʫʚʨʝʜʘ, ʢʦʠʪʦ ʥʝʠʟʤʝʥʥʦ ʚʦʜʷʪ ʜʦ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ 

[76]ï[78].  

ʆʱʝ ʧʨʝʟ 50-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ Brain et al. ʧʨʝʜʣʘʛʘʪ ʪʝʦʨʠʷ ʟʘ 

ʠʩʭʝʤʠʷʪʘ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ 

ʥʘ ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ [79]. ʀʩʣʝʜʚʘʥʠʷʪʘ ʥʘ Mair ʠ Druckman ʧʨʝʟ 1953ʛ. 

ʧʦʜʢʨʝʧʷʪ ʪʦʚʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʧʦʢʘʟʚʘʪ ʚʨʲʟʢʘ ʩ ʭʠʘʣʠʥʠʟʘʮʠʷʪʘ ʠ ʟʘʜʝʙʝʣʷʚʘʥʝʪʦ 

ʥʘ ʩʪʝʥʠʪʝ ʥʘ ʧʨʝʜʥʘʪʘ ʩʧʠʥʘʣʥʘ ʘʨʪʝʨʠʷ ʠ ʧʘʨʝʥʭʠʤʥʠʪʝ ʘʨʪʝʨʠʦʣʠ [80]. ɼʨʫʛʘ 

ʪʝʟʘ, ʧʦʜʢʨʝʧʷʱʘ ʪʝʟʠ ʪʝʦʨʠʠ ʝ ʥʘ Taylor, ʢʦʡʪʦ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʨʘʜʠʢʫʣʝʨʥʠʪʝ 

ʘʨʪʝʨʠʠ ʙʠʚʘʪ ʧʨʝʢʲʩʥʘʪʠ ʦʪ ʬʠʙʨʦʟʘ ʚ ʠʥʪʝʨʚʝʨʪʝʙʨʘʣʥʠʪʝ ʬʦʨʘʤʝʥʠ [81].  

ʇʨʝʟ ʧʦʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʩʘ ʧʨʦʜʲʣʞʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʥʦʩʝʱʠ ʥʦʚʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ ʛʣʘʚʥʘʪʘ ʨʦʣʷ ʥʘ 

ʠʩʭʝʤʠʷʪʘ ʧʨʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʠʝʣʦʧʘʪʠʷ [82]ï[85].  

 

ɸʧʦʧʪʦʟʘ 

 

ɸʧʦʧʪʦʟʘʪʘ ʝ ʝʩʪʝʩʪʚʝʥʘ ʬʦʨʤʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʥʦ ʧʨʦʛʨʘʤʠʨʘʥʘ ʢʣʝʪʲʯʥʘ 

ʩʤʲʨʪ. ɺ ʧʨʦʫʯʚʘʥʠʷ, ʮʝʣʷʱʠ ʜʘ ʧʨʦʩʣʝʜʷʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ ʥʘ ʠʩʭʝʤʠʯʥʘʪʘ ʠʣʠ 

ʪʨʘʚʤʘʪʠʯʥʘ ʫʚʨʝʜʘ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ, ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʩʣʫʯʘʠ ʥʘ ʚʪʦʨʠʯʥʘ 

ʢʣʝʪʲʯʥʘ ʘʧʦʧʪʦʟʘ. ʊʷ ʝ ʦʪʢʨʠʪʘ ʢʘʢʪʦ ʣʦʢʘʣʥʦ ʧʨʠ ʛʨʲʙʥʘʯʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ, 

ʪʘʢʘ ʠ ʚ ʧʨʦʪʠʯʘʱʘ ʭʨʦʥʠʯʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʧʲʪʠʱʘʪʘ, ʜʘʣʝʯ ʦʪ ʤʝʩʪʘʪʘ ʥʘ 

ʫʚʨʝʜʘ [86]ï[88].  

ʀʩʭʝʤʠʷʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʨʲʚʦʪʦʢ ʧʨʠ ʐʉʄ 

ʤʦʞʝ ʙʠ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ, ʠʥʠʮʠʠʨʘʱʘ ʘʧʦʧʪʦʟʘʪʘ ʚ ʜʘʜʝʥʠʷ ʰʠʝʥ ʩʝʛʤʝʥʪ. ʅʘ 

ʧʨʦʚʝʜʝʥʠ ʧʘʪʦʘʥʘʪʦʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʫʩʪʘʥʦʚʝʥʘ ʐʉʄ ʝ ʚʠʜʥʘ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʥʘʪʘ ʘʧʦʧʪʦʟʘ, ʧʨʝʜʰʝʩʪʚʘʱʘ ʘʢʩʦʥʘʣʥʘʪʘ ʜʝʛʝʥʝʨʘʮʠʷ [89]ï[91]. 

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Kim et al., ʩʪʘʚʘ ʷʩʝʥ ʠʜʝʥʪʠʯʥʠʷ ʤʝʭʘʥʠʟʲʤ ʤʝʞʜʫ ʨʘʥʥʘʪʘ 

ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ ʥʘ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʠʪʝ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʰʠʡʥʘ ʪʨʘʚʤʘ ʠ 

ʜʝʩʪʨʫʢʪʠʚʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʤʠʝʣʦʥʘ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʭʨʦʥʠʯʥʘ ʢʦʤʧʨʝʩʠʷ, ʢʘʢʪʦ ʝ 

ʧʨʠ ʐʉʄ [92].  
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5. ˗˘˕˚˕ˤ˚ˍ ˗ˍ˝˟˕˚ˍ 

 

ʇʘʮʠʝʥʪʠʪʝ ʩ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʧʨʝʜʩʪʘʚʷʪ ʨʘʟʥʦʙʨʘʟʥʘ ʢʣʠʥʠʯʥʘ 

ʢʘʨʪʠʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʩʷʛʘʥʝ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠʷ ʭʨʦʥʠʯʝʥ ʧʝʨʠʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʧʘʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʘʩʠʤʧʪʦʤʥʠ ʠʣʠ ʪʝʞʢʦ ʠʥʚʘʣʠʜʠʟʠʨʘʥʠ. ʄʠʝʣʦʧʘʪʠʷʪʘ ʯʝʩʪʦ ʧʨʦʪʠʯʘ ʠ ʩ 

ʨʘʜʠʢʫʣʦʧʘʪʠ,̫ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʧʨʝʜʥʘʣʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ, ʧʨʠʯʠʥʷʚʘʱʘ ʠ 

ʬʦʨʘʤʠʥʘʣʥʘ ʩʪʝʥʦʟʘ [11].  

ʊʠʧʠʯʥʠʷʪ ʧʘʮʠʝʥʪ ʩ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʤʲʞ (ʄʲʞʝ : ɾʝʥʠ - 2.4 : 1) ʚ 

ʧʝʪʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ (ʦʪ 35 ʜʦ 80ʛ.) [20], [93]. ʅʘʡ-ʯʝʩʪʦ ʟʘʩʝʛʥʘʪʠ ʩʘ ʥʠʚʘʪʘ ʉ5-ʉ6, 

ʩʣʝʜʚʘʥʠ ʦʪ ʉ6-ʉ7, ʉ4-ʉ5 ʠ ʉ3-ʉ4 [36]. ʉ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʜʦʣʥʠʪʝ 

ʥʝʧʦʜʚʠʞʥʠ ʝʣʝʤʝʥʪʠ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʭʠʧʝʨʤʦʙʠʣʥʦʩʪ ʥʘ ʧʦ-ʛʦʨʥʠʪʝ ʠ ʪʦʚʘ 

ʜʘ ʜʦʚʝʜʝ ʜʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ ʦʪ ʉ5-ʉ6 ʠ ʉ6-ʉ7 ʥʘ 

ʉ3-ʉ4 ʠ ʉ4-ʉ5 [49], [94].  

ʉʠʤʧʪʦʤʘʪʠʯʥʘʪʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʨʘʟʜʝʣʠ ʥʘ ʘʢʩʠʘʣʥʘ 

ʰʠʡʥʘ ʙʦʣʢʘ, ʨʘʜʠʢʫʣʦʧʘʪʠʷ, ʤʠʝʣʦʧʘʪʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʪʨʠʪʝ [7]. Ferguson ʠ 

Caplan ʜʝʣʷʪ ʰʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʥʘ ʨʘʜʠʢʫʣʝʨʥʘ (ʣʘʪʝʨʘʣʥʘ), ʮʝʥʪʨʘʣʥʘ 

(ʤʝʜʠʘʣʥʘ), ʢʦʤʙʠʥʠʨʘʥʘ (ʤʝʜʠʘʣʥʘ ʠ ʣʘʪʝʨʘʣʥʘ) ʠʣʠ ʚʘʩʢʫʣʘʨʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʧʨʝʜʦʤʠʥʠʨʘʱʠʷ ʨʝʛʠʦʥ ʥʘ ʢʦʤʧʨʝʩʠʷ [40]. Crandall ʠ Batzdorf ʩʘ ʠʟʙʨʘʣʠ 

ʢʣʘʩʠʬʠʢʘʮʠʷ, ʙʘʟʠʨʘʥʘ ʥʘ ʢʣʠʥʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʦʪ ʢʦʤʧʨʝʩʠʷ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʛʨʲʙʥʘʯʥʦ - ʤʦʟʲʯʥʠ ʥʝʚʨʘʣʥʠ ʧʲʪʠʱʘ: ʥʘʧʨʝʯʥʘ ʣʝʟʠʷ, ʤʦʪʦʨʥʘ ʩʠʩʪʝʤʘ, Brown-

Sequard, ʙʨʘʭʠʘʣʛʠʷ [36].  

ɸʥʘʤʥʝʟʘʪʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ 

ʚʢʣʶʯʚʘ ʜʘʥʥʠ ʟʘ ʘʢʩʠʘʣʥʘ ʠ ʨʘʜʠʢʫʣʝʨʥʘ ʙʦʣʢʘ, ʚʲʟʤʦʞʝʥ ʰʠʝʥ ʜʠʘʧʘʟʦʥ ʥʘ 

ʜʚʠʞʝʥʠʝ, ʧʘʨʝʩʪʝʟʠʠ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʟʘ ʛʦʨʥʠʪʝ ʢʨʘʡʥʠʮʠ, ʩʣʘʙʦʩʪ, ʥʝʧʦʭʚʘʪʥʦʩʪ, 

ʩʚʝʪʦʚʲʨʪʝʞ, ʪʘʟʦʚʦ-ʨʝʟʝʨʚʦʘʨʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʝʥ ʜʝʬʠʮʠʪ. 

ʃʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ ʘʢʩʠʘʣʥʘ ʰʠʡʥʘ ʙʦʣʢʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʪʨʫʜʥʠ ʦʪ 

ʚʲʟʤʦʞʥʘ ʧʨʠʧʦʢʨʠʪʘ ʙʦʣʢʘ ʦʪ ʨʘʤʝʥʥʘʪʘ ʠʣʠ ʩʲʨʜʝʯʥʘʪʘ ʦʙʣʘʩʪ. 

ʈʘʜʠʢʫʣʦʧʘʪʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ ʷʚʷʚʘ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʩʠʤʧʪʦʤ ʠʣʠ ʚ ʩʲʯʝʪʘʥʠʝ ʩ 

ʰʠʡʥʘ ʙʦʣʢʘ. ʏʝʩʪʦ ʩʣʘʙʦ ʠʟʷʚʝʥʘʪʘ ʥʘʯʘʣʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʢʘʪʦ 

ʩʣʘʙʦʩʪ ʟʘ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʠ ʧʨʦʤʷʥʘ ʚ ʧʦʭʦʜʢʘʪʘ ʤʦʞʝ ʜʘ ʟʘʙʘʚʠ ʜʠʘʛʥʦʟʘʪʘ [95], 
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[96]. ɿʘ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʐʉʄ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʚʲʧʨʦʩʥʠʮʠ. ʊʦʚʘ ʩʘ The European 

Myelopathy Score ʠ Japanese Orthopedic Association Score, ʚʢʣʶʯʚʘʱʠ ʦʮʝʥʢʘ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʥʘ ʛʦʨʥʠʷ ʤʦʪʦʨʝʥ ʥʝʚʨʦʥ ʩ ʚʲʧʨʦʩʠ ʟʘ ʧʦʭʦʜʢʘ ʠ ʪʘʟʦʚʦ - ʨʝʟʝʨʚʦʘʨʥʠ 

ʥʘʨʫʰʝʥʠʷ; ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʜʦʣʥʠʷ ʤʦʪʦʨʝʥ ʥʝʚʨʦʥ - ʦʮʝʥʢʘ ʥʘ ʥʘʨʫʰʝʥʠʷ ʚ 

ʧʠʩʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʠʙʦʨʠ ʟʘ ʭʨʘʥʝʥʝ; ʬʫʥʢʮʠʷ ʥʘ ʟʘʜʥʠʪʝ ʢʦʣʦʥʠ 

(ʧʨʦʧʨʠʦʮʝʧʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ) - ʣʝʢʦʪʘʪʘ ʥʘ ʦʙʣʠʯʘʥʝ; ʟʘʜʥʠʪʝ ʢʦʨʝʥʯʝʪʘ - 

ʧʘʨʝʩʪʝʟʠʠ ʠ ʜʠʟʝʩʪʝʟʠʠ [97], [98]. ʃʦʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦ-

ʪʝʞʢʘ ʩʪʝʧʝʥ ʥʘ ʤʠʝʣʦʧʘʪʠʷ. ɼʨʫʛʠ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʪʘʟʠ ʧʘʪʦʣʦʛʠʷ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʦʮʝʥʢʘ ʩʘ Neck Disability Index, Nurick Criteria ʠ Odom criteria [99]ï[101].   

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪ ʩ ʐʉʄ ʟʘʧʦʯʚʘ ʦʪ ʛʣʘʚʘʪʘ ʩ 

ʢʨʘʥʠʘʣʥʠʪʝ ʥʝʨʚʠ ʠ ʚʲʟʤʦʞʥʠʷʪ ʰʠʝʥ ʜʠʘʧʘʟʦʥ ʥʘ ʜʚʠʞʝʥʠʝ ʠ ʟʘʚʲʨʰʚʘ ʩ 

ʥʝʚʨʦʤʫʩʢʫʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʦʨʥʠʪʝ ʠ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ. ʇʘʮʠʝʥʪʠʪʝ ʩ 

ʤʠʝʣʦʧʘʪʠʷ ʠʤʘʪ ʙʦʣʢʘ ʚʲʚ ʚʨʘʪʘ ʠ ʨʘʤʝʥʝʪʝ, ʧʨʦʤʝʥʠ ʚ ʩʝʪʠʚʥʦʩʪʪʘ (ʩʪʨʝʣʢʘʱʠ 

ʫʩʝʱʘʥʠʷ ʚʲʚ ʚʩʠʯʢʠ ʢʨʘʡʥʠʮʠ, ʠʟʪʨʲʧʚʘʥʝ, ʧʘʨʝʩʪʝʟʠʠ), ʠʣʠ ʤʦʪʦʨʝʥ ʜʝʬʠʮʠʪ 

(ʧʨʦʛʨʝʩʠʨʘʱ ʩʧʘʩʪʠʮʠʪʝʪ, ʥʘʤʘʣʝʥʘ ʩʨʲʯʥʦʩʪ) [102]ï[105]. ʇʨʘʚʠ ʩʝ ʦʮʝʥʢʘ ʠ ʥʘ 

ʧʦʭʦʜʢʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʘʣʘʥʩ, ʢʘʢʪʦ ʠ ʧʨʦʧʨʠʦʮʝʧʮʠʷʪʘ ʚ ʢʨʘʢʘʪʘ. ʅʘʡ-

ʯʝʩʪʦ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʚʢʣʶʯʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʰʠʡʥʠʷ ʦʪʜʝʣ, 

ʭʠʧʝʨʨʝʬʣʝʢʩʠʷ, ʩʧʘʩʪʠʮʠʪʝʪ ʩ ʧʦʚʠʰʝʥʠ ʩʫʭʦʞʠʣʥʦ-ʥʘʜʢʦʩʪʥʠ ʨʝʬʣʝʢʩʠ ʧʦʜ 

ʥʠʚʦʪʦ ʥʘ ʫʚʨʝʜʘʪʘ, ʧʘʪʦʣʦʛʠʯʥʠ ʨʝʬʣʝʢʩʠ ʢʘʪʦ Babinski, Albert Hofmann, 

ʢʣʦʥʫʩʠ, ʣʠʧʩʚʘʱʠ ʘʙʜʦʤʠʥʘʣʥʠ ʨʝʬʣʝʢʩʠ, ʜʝʬʠʮʠʪ ʚ ʩʝʪʠʚʥʠʪʝ ʤʦʜʘʣʥʦʩʪʠ ʠ 

ʧʘʪʦʣʦʛʠʯʥʘ ʧʦʭʦʜʢʘ [20], [93], [96], [106]ï[108]. ɼʦʧʲʣʥʠʪʝʣʝʥ ʙʝʣʝʛ ʥʘ ʰʠʡʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʝ ʩʠʤʧʪʦʤʲʪ ʥʘ Lhermitte - ʧʘʮʠʝʥʪʠʪʝ ʛʦ ʦʧʠʩʚʘʪ ʢʘʪʦ ʩʪʨʝʣʢʘʱʘ 

ʙʦʣʢʘ ʧʦ ʭʦʜʘ ʥʘ ʛʨʲʙʥʘʢʘ ʧʨʠ ʬʣʝʢʩʠʷ ʥʘ ʛʣʘʚʘʪʘ. ɼʨʫʛʠ ʧʘʪʦʣʦʛʠʯʥʠ ʨʝʬʣʝʢʩʠ 

ʚʢʣʶʯʚʘʪ ʪʝʟʠ ʥʘ Oppenheim, Gordon, Schaefer, Chaddock [109].  

ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʲʨʥʝ ʥʘ ʚʲʟʤʦʞʥʘʪʘ ʩʲʧʲʪʩʪʚʘʱʘ 

ʣʫʤʙʘʣʥʘ ʩʧʠʥʘʣʥʘ ʩʪʝʥʦʟʘ, ʚʲʟʤʦʞʥʘ ʚ 15 ʜʦ 33% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʐʉʄ, ʢʦʷʪʦ 

ʤʦʞʝ ʜʘ ʟʘʙʣʫʜʠ ʩ ʭʠʧʦʨʝʬʣʝʢʩʠʷ ʚ ʜʦʣʥʠʪʝ ʢʨʘʡʥʠʮʠ [103]. ɺ ʩʚʦʷ 

ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ñʍʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘʪʘ ʣʫʤʙʘʣʥʘ ʩʪʝʥʦʟʘ ʠ 

ʥʝʩʪʘʙʠʣʥʦʩʪ - ʧʦʩʪʦʧʝʨʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠò ʜ-ʨ ʍʨʠʩʪʦ ʍʨʠʩʪʦʚ ʥʘʩʦʯʚʘ 
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ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ ʚʠʩʦʢʠʷ ʧʨʦʮʝʥʪ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʟʘʩʷʛʘʥʝ ʥʘ ʣʫʤʙʘʣʥʠʷ ʠ 

ʰʠʝʥ ʦʪʜʝʣ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʩʪʲʣʙ ʦʪ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ [110].  

 

 

6. ˒˞˟˒˞˟ˏ˒˚ ˢ˛ˑ ˚ˍ ˥˞˙ 

 

ɽʩʪʝʩʪʚʝʥʘʪʘ ʧʨʦʛʨʝʩʠʷ ʥʘ ʐʉʄ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʨʦʤʝʥʣʠʚʘ, ʩ ʜʦʩʪʘ 

ʨʷʜʢʦ ʥʘʙʣʶʜʘʚʘʥʦ ʧʲʣʥʦ ʦʪʟʚʫʯʘʚʘʥʝ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ. ʇʨʝʟ 1956ʛ. Clarke ʠ 

Robinson ʧʨʝʜʩʪʘʚʷʪ ʩʚʦʷ ʦʧʠʪ ʩʲʩ 120 ʧʘʮʠʝʥʪʠ ʩ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ. ɺ ʩʝʨʠʷʪʘ ʩ 

ʥʝʦʧʝʨʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʥʠʪʦ ʝʜʠʥ ʥʝ ʝ ʠʤʘʣ ʧʲʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, ʘ ʩʧʦʥʪʘʥʥʦ 

ʧʦʜʦʙʨʝʥʠʝ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʨʠ ʜʚʘʤʘ. ɽʧʠʟʦʜʠʯʥʦ ʚʣʦʰʘʚʘʥʝ ʩ ʥʦʚ ʥʝʚʨʦʣʦʛʠʯʝʥ 

ʜʝʬʠʮʠʪ ʝ ʠʤʘʣʦ ʧʨʠ 75%, 20% ʩʘ ʙʠʣʠ ʩ ʙʘʚʥʘ ʧʨʦʛʨʝʩʠʷ ʠ 5% ʩʘ ʠʤʘʣʠ ʚʥʝʟʘʧʥʘ 

ʧʦʷʚʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʙʝʟ ʚʣʦʰʘʚʘʥʝ. ʊʝ ʦʪʙʝʣʷʟʚʘʪ, ʯʝ ʥʝʦʧʝʨʘʪʠʚʥʦʪʦ 

ʣʝʯʝʥʠʝ, ʚʢʣʶʯʚʘʱʦ ʠʤʦʙʠʣʠʟʘʮʠʷ ʠ ʧʦʯʠʚʢʘ, ʧʦʜʦʙʨʷʚʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ [93].  

ʇʨʝʟ 1963ʛ. Lees ʠ Turner ʧʨʝʜʩʪʘʚʷʪ ʝʩʪʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʧʨʦʛʨʝʩʠʷ ʥʘ 

ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ, ʢʦʠʪʦ ʥʝ ʩʘ ʦʧʝʨʠʨʘʥʠ. ʊʝ ʥʘʙʣʶʜʘʚʘʣʠ, ʯʝ ʧʘʮʠʝʥʪʠ ʩʲʩ 

ʩʠʤʧʪʦʤʘʪʠʢʘ, ʪʨʘʝʱʘ ʧʦʚʝʯʝ ʦʪ 10 ʛʦʜʠʥʠ ʙʠʣʠ ʤʥʦʛʦ ʪʝʞʢʦ ʠʥʚʘʣʠʜʠʟʠʨʘʥʠ, 

ʯʝʩʪʦ ʩ ʪʘʟʦʚʦʨʝʟʝʨʚʦʘʨʥʠ ʩʤʫʱʝʥʠʷ. ʉʧʦʨʝʜ ʪʷʭ ʝʩʪʝʩʪʚʝʥʠʷʪ ʭʦʜ ʥʘ ʐʉʄ ʝ ʩ 

ʙʘʚʥʘ ʧʨʦʛʨʝʩʠʷ, ʥʦ ʩ ʥʘʣʠʯʠʝ ʥʘ ʧʝʨʠʦʜʠ ʥʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ, ʧʨʝʜʠ 

ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ [111]. ʇʨʝʟ 1973ʛ. Phillips ʧʨʝʨʘʟʛʣʝʜʘʣʠ 

ʤʘʪʝʨʠʘʣʠʪʝ ʥʘ Lees ʠ Turner ʠ ʩʲʦʙʱʘʚʘʪ, ʯʝ 57% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤ ʠʤʘʣʠ ʪʝʞʲʢ 

ʠʥʚʘʣʠʜʠʟʠʨʘʱ ʜʝʬʠʮʠʪ ʩ ʥʝʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʝʥʠʝ [112].  

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʠ Roberts et al. ʚʢʣʶʯʚʘ 24 ʧʘʮʠʝʥʪʘ ʩ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ, 

ʧʨʦʩʣʝʜʝʥʠ ʟʘ 6.5 ʛʦʜʠʥʠ. ʊʦʡ ʟʘʢʣʶʯʚʘ, ʯʝ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʪʷʭ ʠʤʘʣʠ ʧʦʜʦʙʨʝʥʠʝ, 

ʝʜʥʘ ʪʨʝʪʘ ʩʘ ʦʩʪʘʥʘʣʠ ʚ ʩʲʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʝʜʥʘ ʪʨʝʪʘ ʩʘ ʠʤʘʣʠ ʚʣʦʰʘʚʘʥʝ. ʇʦ-

ʯʝʩʪʦ ʟʘʜʲʣʙʦʯʘʚʘʱʘʪʘ ʩʝ ʩʠʤʧʪʦʤʘʪʠʢʘ ʝ ʙʠʣʘ ʥʘ ʤʦʪʦʨʥʠʷ ʜʝʬʠʮʠʪ ʩ ʧʦ-ʤʘʣʢʘ 

ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʧʦʜʦʙʨʝʥʠʝ, ʦʪʢʦʣʢʦʪʦ ʩʝʥʟʦʨʥʠʪʝ ʧʨʦʤʝʥʠ [113].  

Sadasivan et al. ʦʧʠʩʚʘʪ 22 ʧʘʮʠʝʥʪʠ (ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ 50.8ʛ.) ʩ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʩʨʝʜʥʦ 6.3ʛʦʜ. ʧʨʝʜʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ 

ʐʉʄ. ʇʨʦʛʨʝʩʠʷʪʘ ʧʨʠ ʪʷʭ ʧʦʢʘʟʚʘʣʘ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʩʧʦʨʝʜ 

Nurick ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ. ɽʜʠʥ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʨʦʛʨʝʩʠʨʘʣ ʜʦ Nurick Grade III , 17 ʜʦ 
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Nurick Grade IV, ʘ ʧʨʠ 4 ʜʦ Nurick Grade V.  ʇʦʭʦʜʢʘʪʘ ʙʠʣʘ ʟʘʩʝʛʥʘʪʘ ʚ 100%, 

ʩʨʲʯʥʦʩʪʪʘ ʧʨʠ 72%, ʩʣʘʙʦʩʪ ʠʤʘʣʠ 45% ʦʪ ʧʘʮʠʝʥʪʠʪʝ [95].  

ɼʦʢʘʪʦ ʤʥʦʛʦ ʧʘʮʠʝʥʪʠ ʩ ʣʝʢʦʩʪʝʧʝʥʥʠ ʙʝʣʝʟʠ ʥʘ ʐʉʄ ʙʠʚʘʪ 

ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʠʣʠ ʜʦʨʠ ʠʤʘʪ ʧʦʜʦʙʨʝʥʠʝ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʣʝʯʝʥʠʝ, ʢʣʠʥʠʯʥʠʷʪ 

ʭʦʜ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʢʘʟʘʥ. ɸʩʠʤʧʪʦʤʥʠ ʧʘʮʠʝʥʪʠ ʩ ʰʠʡʥʘ 

ʩʪʝʥʦʟʘ ʠ ʘʙʥʦʨʤʥʠ ʜʘʥʥʠ ʥʘ ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠʤʘʪ ʟʘʚʠʰʝʥ 

ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʝʣʦʧʘʪʠʷ [34].  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʝʟʠ ʧʨʦʫʯʚʘʥʠʷ ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʢʣʠʥʠʯʥʠʷʪ ʭʦʜ ʥʘ ʐʉʄ ʝ 

ʨʘʟʥʦʦʙʨʘʟʝʥ ʩ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʟʘ ʥʝʚʨʦʣʦʛʠʯʥʦ 

ʧʦʜʦʙʨʝʥʠʝ. ʇʨʠ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʛʨʫʧʘ ʦʪ ʧʘʮʠʝʥʪʠ ʦʙʘʯʝ ʥʘʙʣʶʜʘʚʘʤʝ ʙʘʚʥʦ 

ʥʝʚʨʦʣʦʛʠʯʥʦ ʚʣʦʰʘʚʘʥʝ.  

 

 

7. ˑ˕ˡ˒˝˒˚ˣ˕ˍ˘˚ˍ ˑ˕ˍː˚˛˔ˍ 

 

ʐʠʡʥʘʪʘ ʩʧʦʥʜʠʣʦʟʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʠ ʩ ʜʨʫʛʠ ʩʠʥʜʨʦʤʠ- 

ñBrown-Sequardò ʠʣʠ ñcentral cord syndromeò.  ʊʨʘʚʤʘʪʘ ʥʘ ʤʠʝʣʦʥʘ ʤʦʞʝ ʜʘ ʝ ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʩʣʦʞʝʥʘ ʦʩʪʨʘ ʠʣʠ ʭʨʦʥʠʯʥʘ ʰʠʡʥʘ ʪʨʘʚʤʘ [36], [105], [114], [115]. 

ʇʦʨʘʜʠ ʚʨʦʜʝʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʩʧʦʥʜʠʣʦʟʘʪʘ, ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʫʚʨʝʞʜʘʥʝ ʥʘ ʤʠʝʣʦʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʣʝʢʘ ʪʨʘʚʤʘ [14], 

[40]. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʰʠʡʥʘ ʨʘʜʠʢʫʣʦʧʘʪʠʷ, ʜʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʜʠʘʛʥʦʟʘ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʚʢʣʶʯʚʘ ʩʧʠʥʘʣʥʠ ʪʫʤʦʨʠ, ʘʥʛʠʥʘ, ʩʠʥʜʨʦʤ ʥʘ ʨʝʬʣʝʢʩʥʘ 

ʩʠʤʧʘʪʠʢʦʚʘ ʜʠʩʪʨʦʬʠʷ (RSD), ʠʥʬʝʢʮʠʠ/ ʘʙʩʮʝʩʠ, ʧʝʨʠʬʝʨʥʦ-ʥʝʨʚʥʘ ʢʦʤʧʨʝʩʠʷ, 

ʥʝʚʨʦʚʘʩʢʫʣʘʨʝʥ ʢʦʩʪʦʢʣʘʚʠʢʫʣʘʨʝʥ ʩʠʥʜʨʦʤ, ʙʨʘʭʠʘʣʝʥ ʥʝʚʨʠʪ [114].  

ɼʨʫʛʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʦʜʨʘʞʘʚʘʪ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʥʘ ʐʉʄ ʩʘ 

ʤʥʦʞʝʩʪʚʝʥʘʪʘ ʩʢʣʝʨʦʟʘ, ʘʤʠʦʪʨʦʬʠʯʥʘ ʣʘʪʝʨʘʣʥʘ ʩʢʣʝʨʦʟʘ, ʤʫʣʪʠʬʦʢʘʣʥʘ 

ʤʦʪʦʨʥʘ ʥʝʚʨʦʧʘʪʠʷ, ʧʦʣʠʨʘʜʠʢʫʣʠʪ ʠʣʠ ʩʠʥʜʨʦʤ ʥʘ Guillain - Barre, ʘʤʠʦʪʨʦʬʠʷ 

ʥʘ ʨʘʤʦʪʦ, ʙʦʨʝʣʠʦʟʘ (ʃʘʡʤʩʢʘ ʙʦʣʝʩʪ), ʩʠʨʠʥʛʦʤʠʝʣʠʷ, ñDouble crush syndromeò, 

ʨʝʚʤʘʪʦʠʜʝʥ ʘʨʪʨʠʪ, ñPost-polio syndromeò, ʧʝʨʥʠʮʠʦʟʥʘ ʘʥʝʤʠʷ, ʪʫʤʦʨʠ ʥʘ 

ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ, ʧʩʠʭʦʛʝʥʥʠ ʨʘʟʩʪʨʦʡʩʪʚʘ ʠ ʜʨ. [116]ï[119].  
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8. ˑ˕ˍː˚˛˞˟˕ˤ˚˕ ˞˝˒ˑ˞˟ˏˍ 

 

ʄʥʦʞʝʩʪʚʦ ʦʙʨʘʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝʪʦ ʥʘ 

ʐʉʄ - ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʂʊ, ʄʈʊ ʠ ʤʠʝʣʦʛʨʘʬʠʷ.  

ʈʝʥʪʝʥʦʛʨʘʬʠʠʪʝ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʩʪʨʘʥʠʯʥʘ ʧʨʦʝʢʮʠʠ ʩʘ ʧʲʨʚʦʥʘʯʘʣʥʦ 

ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʙʦʨ ʧʨʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ. ʆʩʥʦʚʥʠʪʝ ʚʠʜʠʤʠ 

ʩʧʦʥʜʠʣʦʟʥʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʪʷʭ ʩʘ ʩʪʝʩʥʷʚʘʥʝ ʥʘ ʜʠʩʢʦʚʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʩʪʝʦʬʠʪʥʘ ʬʦʨʤʘʮʠʷ ʠ ʣʠʩʪʝʟʘ. ʇʨʠ ʣʘʪʝʨʘʣʥʠʪʝ ʛʨʘʬʠʠ ʩʝ ʦʪʙʝʣʷʟʚʘʪ ʦʩʥʦʚʥʦ 

ʥʘʤʘʣʝʥʠʷ ʩʘʛʠʪʘʣʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʥʘʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʩʲʧʲʪʩʪʚʘʱʘ 

ʢʦʥʛʝʥʠʪʘʣʥʘ ʩʪʝʥʦʟʘ, ʩʧʦʥʜʠʣʦʟʘ ʠʣʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ. 

ʆʪ ʟʥʘʯʝʥʠʝ ʟʘ ʠʟʙʦʨ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʘ ʪʝʨʘʧʠʷ ʝ ʣʦʨʜʦʟʘʪʘ ʠʣʠ ʥʘʣʠʯʠʝ ʥʘ 

ʢʠʬʦʪʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʦʪ ʉ2 ʜʦ ʊʭ1. ʃʘʪʝʨʘʣʥʠʪʝ ʜʠʥʘʤʠʯʥʠ ʛʨʘʬʠʠ ʚʲʚ ʬʣʝʢʩʠʷ 

ʠ ʝʩʪʝʥʟʠʷ ʜʘʚʘʪ ʚʘʞʥʠ ʜʘʥʥʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʜʠʘʧʘʟʦʥʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʰʠʡʥʠʷ 

ʩʝʛʤʝʥʪ ʠ ʩʲʧʲʪʩʪʚʘʱʘ ʥʝʩʪʘʙʠʣʥʦʩʪ [120]. ʉʪʨʘʥʠʯʥʠʪʝ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʜʘʚʘʪ 

ʚʘʞʥʠ ʜʘʥʥʠ ʟʘ ʬʦʨʘʤʠʥʘʣʥʘ ʩʪʝʥʦʟʘ, ʨʘʟʚʠʪʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪ ʦʩʪʝʦʬʠʪʠ. 

ɸʙʩʦʣʶʪʥʠʷʪ ʩʘʛʠʪʘʣʝʥ ʜʠʘʤʝʪʲʨ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ, ʨʘʚʝʥ ʠʣʠ ʧʦ-ʤʘʣʲʢ ʦʪ 

13ʤʤ, ʠʟʤʝʨʝʥ ʦʪ ʟʘʜʥʠʷ ʢʨʘʡ ʥʘ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ ʜʦ ʩʧʠʥʦʣʘʤʠʥʘʨʥʘʪʘ ʣʠʥʠʷ ʝ 

ʧʦʢʘʟʘʪʝʣʝʥ ʟʘ ʧʘʮʠʝʥʪʠ ʩ ʚʨʦʜʝʥʦ ʩʪʝʩʥʝʥʠʝ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ [120]ï[122]. 

ʀʟʤʝʨʝʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ 0.8 ʠʣʠ ʧʦ-ʤʘʣʲʢ ʥʘ ʩʧʠʥʘʣʥʠʷʪ ʢʘʥʘʣ ʩʧʨʷʤʦ 

ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ ʩʲʱʦ ʝ ʩʚʲʨʟʘʥ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʝʣʦʧʘʪʠʷ 

[123]. ɼʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʟʘʜʥʘ ʦʩʪʝʦʬʠʪʦʟʘ ʩʘ ʥʘʡ-ʯʝʩʪʦ 

ʩʨʝʱʘʥʠ ʥʘ ʥʠʚʘ ʉ5-ʉ6 ʠ ʉ6-ʉ7, ʜʦʢʘʪʦ ʨʝʪʨʦʣʠʩʪʝʟʘ ʥʘʡ-ʯʝʩʪʦ ʥʘʙʣʶʜʘʚʘʤʝ ʥʘ 

ʥʠʚʘ ʉ3-4 ʠ ʉ4-5 [124]. ʉʧʦʨʝʜ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʦʙʨʘʟʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʘʩʠʤʧʪʦʤʘʪʠʯʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʝ ʦʪ 25% - 50% ʜʦ 50-ʛʦʜ. ʚʲʟʨʘʩʪ  ʠ 75% - 85% ʜʦ 

65-ʛʦʜ. ʚʲʟʨʘʩʪ [125]ï[127].  

ʂʦʤʧʶʪʲʨʥʦ-ʪʦʤʦʛʨʘʬʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʦʣʝʟʥʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʬʦʨʤʘʪʘ 

ʠ ʨʘʟʤʝʨʘ ʥʘ ʩʧʠʥʘʣʥʠʷ ʢʘʥʘʣ, ʪʨʘʥʩʚʝʨʟʘʣʥʠʪʝ ʬʦʨʘʤʝʥʠ ʠ ʩʪʘʚʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

[40], [128]. ʂʦʤʧʶʪʲʨʥʦ-ʪʦʤʦʛʨʘʬʩʢʠʪʝ (ʂʊ) ʦʙʨʘʟʠ ʧʨʝʜʩʪʘʚʷʪ ʧʦ-ʜʦʩʪʦʚʝʨʥʦ 

ʢʦʩʪʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʢʘʪʦ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ [129]. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʄʈʊ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʂʊ-ʤʠʝʣʦʛʨʘʬʠʷʪʘ ʚʩʝ ʧʦʚʝʯʝ ʝ ʠʟʤʝʩʪʝʥʘ. 
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ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʷʢʦʠ ʘʚʪʦʨʠ ʪʚʲʨʜʷʪ, ʯʝ ʪʷ ʝ ʧʦ-ʜʦʙʲʨ ʤʝʪʦʜ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ 

ʦʩʪʝʦʬʠʪʥʠʪʝ ʠʟʨʘʩʪʲʮʠ, ʥʘʣʠʯʥʠ ʧʨʠ ʤʝʢʠʪʝ ʪʲʢʘʥʠ, ʭʝʨʥʠʠʨʘʣʠ ʜʠʩʢʦʚʝ ʠʣʠ 

ʩʪʘʚʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ [130].  

ʄʈʊ ʝ ʦʩʥʦʚʥʦ ʩʨʝʜʩʪʚʦ ʧʨʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝʪʦ ʥʘ ʐʉʄ, ʧʦʨʘʜʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦ-ʷʩʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʤʝʢʠʪʝ ʪʲʢʘʥʠ ʠ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ 

[131]. ʄʈʊ-ʦʙʨʘʟʠʪʝ ʜʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʪʝʥʦʟʘ, ʧʦʣʫʯʝʥʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʥʝʢʦʩʪʥʠ ʪʲʢʘʥʠ ʢʘʪʦ ʜʠʩʢʦʚʠ ʧʨʦʪʨʫʟʠʠ, ʭʠʧʝʨʪʨʦʬʠʷ ʥʘ ʣʠʛʘʤʝʥʪʘʨʥʠʷ ʘʧʘʨʘʪ ʠ 

ʬʘʩʝʪʥʠ ʢʠʩʪʠ. ɸʢʩʠʘʣʥʠʪʝ ʠ ʩʘʛʠʪʘʣʥʠ ʦʙʨʘʟʠ ʜʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʦʨʤʘʪʘ ʠ 

ʨʘʟʤʝʨʠʪʝ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ. ɺ ʩʣʫʯʘʠʪʝ ʩ ʪʝʞʢʘ ʩʪʝʥʦʟʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘʪ 

ʥʠʩʢʦʩʠʛʥʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʤʠʝʣʦʥʘ ʥʘ ʊ1 ʩʝʢʚʝʥʮʠʠʪʝ ʠ 

ʭʠʧʝʨʠʥʪʝʥʩʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʊ2 ʦʙʨʘʟʠʪʝ. ʉʧʦʨʝʜ ʧʦʨʫʯʚʘʥʝ ʥʘ Morio et al. 

ʥʠʩʢʦʩʠʛʥʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʊ1-ʩʝʢʚʝʥʮʠʠʪʝ ʩʘ ʙʝʣʝʛ ʟʘ ʣʦʰʘ ʧʨʦʛʥʦʟʘ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ [132].  

ɿʘ ʜʘ ʩʝ ʧʨʝʮʠʟʠʨʘ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ ʧʨʠ ʥʝʢʘʪʝʛʦʨʠʯʥʠ 

ʩʣʫʯʘʠ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʅʝʚʨʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʢʘʪʦ ʩʦʤʘʪʦʩʝʥʟʦʨʥʠ ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ (SSEP), ʥʝʚʨʦ-

ʧʨʦʚʦʜʥʠʢʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʝʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ (ɽʄɻ) ʠ ʤʦʪʦʨʥʠ ʝʚʦʢʠʨʘʥʠ 

ʧʦʪʝʥʮʠʘʣʠ (MEP) ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʧʦʣʝʟʥʠʪʝ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʜʨʫʛʠ ʧʘʪʦʣʦʛʠʠ 

ʧʨʠ ʩʲʤʥʝʥʠʝ ʟʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ. ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 

ʰʠʡʥʠʷ ʤʠʝʣʦʥ, ʥʝʨʚʥʠʪʝ ʢʦʨʝʥʯʝʪʘ, ʙʨʘʭʠʘʣʥʠʷ ʧʣʝʢʩʫʩ ʠ ʜʨʫʛʠ ʣʝʟʠʠ ʥʘ 

ʧʝʨʠʬʝʨʥʠʪʝ ʥʝʨʚʠ [133]. 

 

 

9. ˚˒˛˜˒˝ˍ˟˕ˏ˚˛ ˘˒ˤ˒˚˕˒ 

 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʜʦ ʤʦʤʝʥʪʘ ʥʷʤʘ ʩʣʫʯʘʠ ʥʘ ʧʲʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʪ 

ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʤʝʪʦʜʠ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʩʘ ʩʝ ʧʨʘʚʠʣʠ ʨʝʜʠʮʘ 

ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʪʝʨʘʧʠʷ ʠ ʪʝʭʥʠʷ ʨʝʟʫʣʪʘʪ. ʇʨʝʟ 

1956ʛ. Clark ʠ Robinson ʧʨʝʜʩʪʘʚʷʪ ʪʝʭʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʣʝʢʫʚʘʥʠ ʩ ʨʝʜʠʮʘ 

ʥʝʦʧʝʨʘʪʠʚʥʠ ʤʝʪʦʜʠ, ʚʢʣʶʯʚʘʱʠ ʠ ʰʠʡʥʘ ʦʨʪʝʟʘ, ʢʦʠʪʦ ʠʤʘʪ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʧʨʠ 50%. ʉ ʚʨʝʤʝʪʦ ʥʝʚʨʦʣʦʛʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʠ ʧʦʚʝʯʝʪʦ 
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ʧʘʮʠʝʥʪʠ ʧʨʦʜʲʣʞʘʚʘʣʘ ʜʘ ʩʝ ʚʣʦʰʘʚʘ [93]. ɸʣʪʝʨʥʘʪʠʚʥʠ ʤʝʪʦʜʠ ʥʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʣʝʯʝʥʠʝ ʩʘ  ʝʧʠʜʫʨʘʣʥʠ ʩʪʝʨʦʠʜʥʠ ʠʥʞʝʢʮʠʠ, ʬʠʟʠʦʪʝʨʘʧʠʷ ʠ 

ʥʝʩʪʝʨʦʠʜʥʠ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ ʣʝʢʘʨʩʪʚʘ, ʥʦ ʣʠʧʩʚʘʪ ʜʘʥʥʠ ʟʘ ʝʬʠʢʘʩʥʦʩʪʪʘ 

ʠʤ. ɼʠʨʝʢʪʥʘ ʤʘʥʠʧʫʣʘʮʠʷ ʚʲʨʭʫ ʟʘʩʝʛʥʘʪʠʷ ʰʠʝʥ ʦʪʜʝʣ ʠ ʪʨʘʢʮʠʷ ʩʘ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠ, ʧʦʨʘʜʠ ʦʧʘʩʥʦʩʪ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʪʝʩʥʝʥʠʝ ʥʘ ʢʘʥʘʣʘ ʠ 

ʥʝʚʨʦʬʦʨʘʤʝʥʠʪʝ [120].  

ʅʝʦʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʰʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʧʦʢʘʟʘʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ, 

ʧʨʝʜʩʪʘʚʷʱʠ ʣʝʢʠ ʩʠʤʧʪʦʤʠ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʩ ʢʨʘʪʢʦʪʨʘʡʥʘ ʜʘʚʥʦʩʪ ʠ ʦʙʨʘʟʥʠ 

ʜʘʥʥʠ ʟʘ ʤʝʢʦʪʲʢʘʥʥʘ ʢʦʤʧʨʝʩʠʷ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʝʜʦʚʥʦ ʧʨʦʩʣʝʜʷʚʘʥʠ ʥʘ 

ʯʝʩʪʠ ʠʥʪʝʨʚʘʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʛʨʝʩʠʷʪʘ ʠʣʠ ʨʝʤʠʩʠʷ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ [134]. 

ʇʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʥʝ ʞʝʣʘʷʪ ʦʧʝʨʘʪʠʚʥʦ ʣʝʯʝʥʠʝ ʠʣʠ ʠʤʘʪ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝ ʟʘ 

ʪʘʢʦʚʘ, ʩʝ ʣʝʢʫʚʘʪ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʤʝʪʦʜʠ. ʃʦʰʘ ʧʨʦʛʥʦʟʘ ʟʘ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʩ ʤʝʪʦʜʠʪʝ ʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʣʝʯʝʥʠʝ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ ʧʘʮʠʝʥʪʠʪʝ ʚ 

ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ, ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʜʲʣʲʛ ʧʝʨʠʦʜ ʥʘ ʦʧʣʘʢʚʘʥʠʷ, ʪʝʞʢʘ ʤʠʝʣʦʧʘʪʠʷ 

ʠ ʩʪʝʥʦʟʘ ʩ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʩʧʠʥʘʣʥʠʷʪ ʢʘʥʘʣ ʩʧʨʷʤʦ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ ʧʦ-ʤʘʣʲʢ 

ʠʣʠ ʨʘʚʝʥ ʥʘ 0.8 [135].  

 

 

10.  ̨ ˜˒˝ˍ˟˕ˏ˚˛ ˘˒ˤ˒˚˕˒ 

 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʦʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʐʉʄ ʝ ʫʩʧʝʰʥʦ ʟʘ 

ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ ʥʝʚʨʦʣʦʛʠʯʥʠʷ 

ʩʪʘʪʫʩ ʥʘ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʷʢʦ ʟʘʚʠʩʠʤʠ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ 

ʤʠʝʣʦʧʘʪʠʷʪʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ [136]. ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ Lesoin et al., ʙʘʟʠʨʘʥʦ 

ʥʘ 1000 ʧʘʮʠʝʥʪʘ, ʣʝʢʫʚʘʥʠ ʦʧʝʨʘʪʠʚʥʦ ʟʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ ʩ 

ʤʠʝʣʦʨʘʜʠʢʫʣʦʧʘʪʠʷ, ʦʧʪʠʤʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʜʦʩʪʠʞʠʤʠ ʧʨʠ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ 6 ʤʝʩʝʮʘ ʜʦ 1 

ʛʦʜʠʥʘ [137]. ʈʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ 

ʧʨʝʜʝʥ ʠʣʠ ʟʘʜʝʥ ʜʦʩʪʲʧ ʩ ʮʝʣ ʤʘʢʩʠʤʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʧʨʠ 47% ʜʦ 100%, ʩ 

ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʧʨʠ ʧʦʚʝʯʝ ʦʪ 90% ʦʪ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ [138].  



22 

 

ʆʩʥʦʚʥʘ ʮʝʣ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʦʧʝʨʘʪʠʚʝʥ ʜʦʩʪʲʧ ʝ ʤʘʢʩʠʤʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʧʨʠ ʚʩʝʢʠ ʧʘʮʠʝʥʪ ʩ ʦʛʣʝʜ ʜʘʥʥʠʪʝ ʦʪ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʥ 

ʩʪʘʪʫʩ ʠ ʦʙʨʘʟʥʘ ʥʘʭʦʜʢʘ [139]. ʈʝʰʝʥʠʝʪʦ ʟʘ ʧʨʝʜʝʥ ʠʣʠ ʟʘʜʝʥ ʜʦʩʪʲʧ, ʢʘʢʪʦ ʠ 

ʢʦʥʢʨʝʪʥʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ, ʩʝ ʙʘʟʠʨʘ ʥʘ ʝʪʠʦʣʦʛʠʷʪʘ ʥʘ ʩʧʠʥʘʣʥʘ 

ʢʦʤʧʨʝʩʠʷ, ʙʨʦʷ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʥʠʚʘ, ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʰʠʡʥʘ ʘʥʘʪʦʤʠʷ ʥʘ 

ʧʘʮʠʝʥʪʘ ʠ ʦʧʠʪʘ ʥʘ ʭʠʨʫʨʛʘ ʩ ʨʘʟʣʠʯʥʠʪʝ ʪʝʭʥʠʢʠ.  

ʇʨʝʜʥʠʪʝ ʜʝʢʦʤʧʨʝʩʠʚʥʠ ʪʝʭʥʠʢʠ ʩʘ ʠʥʜʠʮʠʨʘʥʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʨʝʜʠʤʥʦ 

ʧʨʝʜʥʘ ʢʦʤʧʨʝʩʠʷ. ʊʝ ʦʩʠʛʫʨʷʚʘʪ ʩʠʛʫʨʥʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʧʘʪʦʣʦʛʠʷ, 

ʙʝʟ ʪʨʘʚʤʘʪʠʟʲʤ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ. ʇʨʠ ʥʘʣʠʯʥʘ ʢʠʬʦʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ ʥʘ 

ʰʠʡʥʠʷ ʛʨʲʙʥʘʢ, ʧʨʝʜʥʠʪʝ ʜʝʢʦʤʧʨʝʩʠʚʥʠ ʪʝʭʥʠʢʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʣʦʨʜʦʟʘ ʠ ʩʪʘʙʠʣʥʦʩʪ ʯʨʝʟ ʩʝʛʤʝʥʪʥʘ 

ʘʨʪʨʦʜʝʟʘ. ɺʩʝ ʦʱʝ ʝ ʩʧʦʨʝʥ ʚʲʧʨʦʩʘ ʟʘ ʠʟʙʦʨ ʥʘ ʦʧʪʠʤʘʣʥʘ ʦʧʝʨʘʪʠʚʥʘ ʪʝʭʥʠʢʘ 

ʧʨʠ ʤʥʦʛʦʩʝʛʤʝʥʪʥʘ ʰʠʡʥʘ ʩʪʝʥʦʟʘ ʩʲʩ ʩʲʧʲʪʩʪʚʘʱʘ ʤʠʝʣʦʧʘʪʠʷ, ʧʦʨʘʜʠ 

ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʠʤʧʣʘʥʪʘ ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʬʫʟʠʷ [140]ï[142]. 

ɸʣʪʝʨʥʘʪʠʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ 

ʩʪʝʥʦʟʘ ʩ ʮʝʣ ʟʘʧʘʟʚʘʥʝ ʥʘ ʜʚʠʛʘʪʝʣʥʠʷ ʜʠʘʧʘʟʦʥ ʩʘ ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʠ 

ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʣʠʧʩʘ ʥʘ ʢʠʬʦʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ.  

 

 

10.1. ̃ ˝˒ˑ˒˚ ˑ˛˞˟˧˜ 

 

ʆʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʯʨʝʟ ʧʨʝʜʝʥ ʜʦʩʪʲʧ, ʮʝʣʷʱʦ ʘʜʝʢʚʘʪʥʘ ʜʝʢʦʤʧʨʝʩʠʷ 

ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʩʪʝʥʦʟʘ, ʧʨʝʜʦʩʪʘʚʷ ʪʝʭʥʠʢʠ ʢʘʪʦ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʧʨʝʜʥʘ 

ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ, ʢʦʨʧʝʢʪʦʤʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʪʷʭ. 

 

ʇʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ 

 

ʉʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʝʜʥʠʷ ʦʧʝʨʘʪʠʚʝʥ ʜʦʩʪʲʧ ʧʨʝʟ 50-ʪʝ ʛʦʜʠʥʠ ʥʘ 

ʤʠʥʘʣʠʷ ʚʝʢ ʦʪ Baily ʠ Badgley, Smith ʠ Robinson, ʠ Cloward ʪʝʭʥʠʢʘʪʘ ʩʝ ʝ 

ʠʟʧʦʣʟʚʘʣʘ ʰʠʨʦʢʦ ʟʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʬʫʟʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʩʪʨʘʜʘʱʠ ʦʪ ʰʠʡʥʘ 

ʩʪʝʥʦʟʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʠʩʢʦʚʠ ʭʝʨʥʠʠ, ʩʧʦʥʜʠʣʦʟʘ ʠʣʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ 
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ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ. ʇʨʝʜʥʘʪʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʩʘ ʦʧʪʠʤʘʣʝʥ ʧʦʜʭʦʜ 

ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʘʪʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʠʩʢʦʚʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʨʝʜʦʩʪʘʚʷʱʠ ʜʦʩʪʘʪʲʯʝʥ ʜʦʩʪʲʧ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʩʪʝʥʦʪʠʯʥʠʷ ʧʨʦʮʝʩ, 

ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʢʣʠʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʫʩʧʝʰʥʘ ʘʨʪʨʦʜʝʟʘ ʧʨʠ 92% ʜʦ 96% ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ [143], [144].  

ʉʪʝʧʝʥʪʘ ʥʘ ʠʟʚʲʨʰʝʥʘ ʜʝʢʦʤʧʨʝʩʠʷ, ʚʢʣʶʯʚʘʱʘ ʟʘʜʥʘ ʦʩʪʝʦʬʠʪʝʢʪʦʤʠʷ ʠ 

ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʦʩʪʘʚʘ ʩʧʦʨʥʘ. ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Bohlman 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 17 ʧʘʮʠʝʥʪʠ, ʧʨʝʪʲʨʧʝʣʠ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ, ʙʝʟ 

ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠʣʠ ʦʩʪʝʦʬʠʪʠ. ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʦʩʚʝʥ 

ʝʜʠʥ, ʩʘ ʠʤʘʣʠ ʦʪʣʠʯʝʥ ʨʝʟʫʣʪʘʪ [145]. ɼʨʫʛʠ ʘʚʪʦʨʠ ʧʦʜʜʲʨʞʘʪ ʧʨʝʤʘʭʚʘʥʝʪʦ ʥʘ 

ʦʩʪʝʦʬʠʪʠʪʝ ʩ ʮʝʣ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ [146].  

ʇʨʠ ʤʫʣʠʩʝʛʤʝʥʪʘʨʥʠ ʰʠʡʥʠ ʩʪʝʥʦʟʠ, ʣʝʢʫʚʘʥʠ ʯʨʝʟ ʧʨʝʜʥʘ ʰʠʡʥʘ 

ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʥʘ ʥʷʢʦʣʢʦ ʥʠʚʘ, ʩʪʝʧʝʥʪʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʝ 

ʚʠʩʦʢʘ, ʟʘ ʩʤʝʪʢʘ ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʪʦ ʧʦʢʘʯʚʘʥʝ ʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦ ʧʦʩʪʠʛʥʘʪʘ 

ʬʫʟʠʷ ʩʧʨʷʤʦ ʙʨʦʷ ʥʘ ʠʥʪʝʨʚʝʥʠʨʘʥʠʪʝ ʥʠʚʘ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʧʦʩʪʠʛʥʘʪʘʪʘ 

ʬʫʟʠʷ ʧʨʠ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʟʘ ʝʜʥʦ ʥʠʚʦ ʩ ʠʟʧʦʣʟʚʘʥ ʘʚʪʦʛʨʘʬʪ 

ʦʪ ʠʣʠʘʯʥʘ ʢʦʩʪ ʝ 96%, ʟʘ ʜʚʝ ʥʠʚʘ ʝ 75%, ʘ ʟʘ ʪʨʠ ʥʠʚʘ ʧʘʜʘ ʜʦ 56% [143], [147].  

ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʩ ʘʚʪʦʛʨʘʬʪ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʧʣʘʢʠ ʥʘʙʣʶʜʘʚʘʤʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ. ɺ 

ʧʨʦʫʯʚʘʥʝ ʥʘ 60 ʧʘʮʠʝʥʪʘ ʩ ʜʚʝ ʥʠʚʘ ʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ 32-ʤʘ 

ʩʘ ʦʧʝʨʠʨʘʥʠ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʣʘʢʘ ʠ 28 ʙʝʟ. ʇʨʠ ʪʷʭ ʘʨʪʨʦʜʝʟʘ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʠ 

ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ ʧʣʘʢʠ, ʜʦʢʘʪʦ 75% ʧʨʠ ʪʝʟʠ ʙʝʟ ʧʣʘʢʘ [147]. ɺ ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ 

Wang ʩʲʦʙʱʘʚʘ, ʯʝ ʧʦʩʪʠʛʥʘʪʘʪʘ ʬʫʟʠʷ ʧʨʠ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʥʘ ʪʨʠ 

ʥʠʚʘ ʝ 82% ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʣʘʢʠ ʠ 63% ʙʝʟ. ɿʘ ʦʧʝʨʠʨʘʥʠ ʪʨʠ ʥʠʚʘ ʧʨʠ ʧʨʝʜʥʘ 

ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ Geck et al. ʩʲʦʙʱʘʚʘʪ ʟʘ ʩʪʝʧʝʥ ʥʘ ʧʦʩʪʠʛʥʘʪʘ ʬʫʟʠʷ 

11.8% ʩ ʧʣʘʢʘ ʩʧʨʷʤʦ 3.6% ʟʘ ʦʧʝʨʠʨʘʥʠ ʙʝʟ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʪʘʢʘʚʘ [148].  

 

ʂʦʨʧʝʢʪʦʤʠʷ 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ ʩʣʝʜ ʧʨʝʜʥʘ ʰʠʡʥʘ 

ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʧʦ-
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ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩʘ ʜʦʚʝʣʠ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʦʧʝʨʘʪʠʚʥʠ 

ʪʝʭʥʠʢʠ ʢʘʪʦ ʢʦʨʧʝʢʪʦʤʠʷʪʘ. ʉʪʝʥʦʟʘ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʥʠʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʝʨʠʨʘʥʘ 

ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʜʥʦ ʥʠʚʦ ʢʦʨʧʝʢʪʦʤʠʷ, ʧʨʠ ʢʦʷʪʦ ʜʘ ʠʤʘʤʝ ʩʘʤʦ ʜʚʝ ʧʦʚʲʨʭʥʦʩʪʠ 

ʟʘ ʬʫʟʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʚʝ ʥʠʚʘ ʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ, ʢʲʜʝʪʦ 

ʠʤʘʤʝ ʯʝʪʠʨʠ ʬʫʟʠʦʥʥʠ ʧʦʚʲʨʭʥʦʩʪʠ.  

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Swank ʥʘʙʣʶʜʘʚʘʤʝ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ 

ʩʣʝʜ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʠ ʢʦʨʧʝʢʪʦʤʠʷ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʥʝʫʩʧʷʣʘ 

ʬʫʟʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʝʜʥʦ ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʝ 10%, ʜʦʢʘʪʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʜʚʝ 

ʥʠʚʘ ʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʝ 36% [149]. Hilibrand ʩʲʦʙʱʘʚʘ ʟʘ 131 

ʧʘʮʠʝʥʪʘ, ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ 

ʬʫʟʠʷ ʠ 59 ʧʘʮʠʝʥʪʘ, ʦʧʝʨʠʨʘʥʠ ʩ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʠʣʠ ʯʝʪʠʨʠ ʥʠʚʘ. ʇʨʠ 34% 

ʦʪ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʥʘʙʣʶʜʘʚʘʤʝ ʥʝʟʘʚʲʨʰʝʥʘ ʬʫʟʠʷ, ʜʦʢʘʪʦ ʚʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ 

ʠʤʘʤʝ ʝʜʚʘ 7% ʠʣʠ 6 ʩʣʫʯʘʷ ʥʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʘ, ʥʘʣʘʛʘʱʠ ʨʝʚʠʟʠʷ [142].  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʢʦʨʧʝʢʪʦʤʠʷʪʘ ʤʦʞʝ ʙʠ ʩʣʝʜʚʘ ʜʘ ʝ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʤʝʪʦʜ ʧʨʝʜ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘʪʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ, ʦʩʦʙʝʥʦ ʧʨʠ 

ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʨʠʩʢʦʚʠ ʟʘ ʬʫʟʠʷ ʢʘʪʦ ʧʫʰʘʯʠ, ʜʠʘʙʝʪʠʮʠ ʠʣʠ ʩʣʫʯʘʠ, ʧʨʠ 

ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʘ ʨʝʚʠʟʠʷ. ɸʢʦ ʨʝʰʠʤ ʜʘ ʠʟʚʲʨʰʠʤ ʢʦʨʧʝʢʪʦʤʠʷ, ʙʝʟ ʜʘ ʠʤʘʤʝ 

ʥʘʣʠʯʠʝ ʥʘ ʢʦʤʧʨʝʩʠʷ ʟʘʜ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ, ʪʦ ʪʦʛʘʚʘ ʪʝʭʥʠʢʘʪʘ ʤʦʞʝ ʜʘ 

ʚʢʣʶʯʚʘ ʦʩʪʘʚʷʥʝʪʦ ʥʘ 2 ʜʦ 3ʤʤ ʠʥʪʘʢʪʝʥ ʢʦʨʪʝʢʩ ʦʪ ʟʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʪʷʣʦʪʦ. ʊʦʚʘ 

ʙʠ ʧʦʩʣʫʞʠʣʦ ʢʘʪʦ ʦʧʦʨʘ ʟʘ ʛʨʘʬʪʘ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʠʟʤʝʩʪʚʘʥʝʪʦ ʤʫ ʚ ʟʘʜʥʘ 

ʧʦʩʦʢʘ ʢʲʤ ʢʘʥʘʣʘ. ʇʨʠ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʠʤʘʤʝ ʪʝʞʢʘ ʤʥʦʛʦʬʘʢʪʦʨʥʘ ʩʪʝʥʦʟʘ, 

ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʟʘʜʥʠʷ ʢʦʨʪʝʢʩ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʦʩʠʬʠʮʠʨʘʥ ʟʘʜʝʥ 

ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʨʘʟʫʤʥʘ ʘʣʪʝʨʥʘʪʠʚʘ. 

ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʩʘ ʩʝ ʨʘʟʚʠʣʠ ʨʘʟʣʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʠ - ʩʪʘʪʠʯʥʠ, 

ʧʦʜʩʠʣʝʥʠ ʠʣʠ ʜʠʥʘʤʠʯʥʠ ʧʣʘʢʠ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ ʩʣʝʜ ʢʦʨʧʝʢʪʦʤʠʷ [150]ï

[152]. ʅʘʡ-ʨʘʥʥʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʪʘʪʠʯʥʠʪʝ ʧʣʘʢʠ ʧʨʠ 

ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʧʦʢʘʟʚʘʪ ʠʟʚʝʩʪʥʘ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʦʩʪ ʥʘ 

ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʥʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʘ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ Vaccaro et al. ʩʲʦʙʱʘʚʘ ʟʘ 

45 ʩʣʫʯʘʷ - 33 ʦʪ ʢʦʠʪʦ ʦʧʝʨʠʨʘʥʠ ʟʘ ʜʚʝ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ 12 ʧʘʮʠʝʥʪʘ ʟʘ ʪʨʠ 

ʥʠʚʘ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʣʘʢʘ. ʇʨʠ 9% ʦʪ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 
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ʛʨʘʬʪʘ ʠ 50% ʧʨʠ ʚʪʦʨʘʪʘ ʛʨʫʧʘ [141]. ɺ ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ Foley et al. ʠʟʩʣʝʜʚʘʪ 

ʙʠʦʤʝʭʘʥʠʢʘʪʘ ʥʘ ʧʣʘʢʠʪʝ ʢʘʪʦ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʛʨʘʬʪ. ʊʝ 

ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʨʠ ʧʦʩʪʘʚʷʥʝ ʩʘʤʦ ʥʘ ʛʨʘʬʪ, ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʧʨʠ ʰʠʡʥʘ ʬʣʝʢʩʠʷ ʝ 

ʧʨʝʜʠʤʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʛʨʘʬʪʘ, ʜʦʢʘʪʦ ʝʢʩʪʝʥʟʠʷʪʘ ʥʘʤʘʣʷʚʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ. ʉ 

ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʣʘʢʘ ʦʙʘʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʘʨʘʜʦʢʩʘʣʥʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʤʝʭʘʥʠʯʥʠʷ 

ʝʬʝʢʪ - ʰʠʡʥʘʪʘ ʝʢʩʪʝʥʟʠʷ ʫʚʝʣʠʯʘʚʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʚʲʨʭʫ ʛʨʘʬʪʘ ʤʥʦʛʦ ʧʦʚʝʯʝ, 

ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʛʨʘʬʪ ʙʝʟ ʧʣʘʢʘ; ʜʦʢʘʪʦ ʧʨʠ ʬʣʝʢʩʠʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʩʪʘʪʠʯʥʘ ʧʣʘʢʘ ʠʤʘʤʝ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʚʲʨʭʫ ʛʨʘʬʪʘ [153].  

ʇʦʜʩʠʣʝʥʠʪʝ ʰʠʡʥʠ ʧʣʘʢʠ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ 

ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʛʨʘʬʪʘ, ʩʲʱʝʚʨʝʤʝʥʥʦ ʫʣʝʩʥʷʚʘʡʢʠ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʩʠʣʠ ʥʘ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʨʝʜʥʘʪʘ ʢʦʣʦʥʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʪʝ ʩʲʱʦ ʧʦʢʘʟʚʘʪ 

ʥʝʫʩʧʝʭ ʦʪ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠ ʢʦʨʧʝʢʪʦʤʠʠ 

[154]. ɿʘ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘ ʪʘʟʠ ʦʧʘʩʥʦʩʪ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʪʝʟʠ 

ʧʦʜʩʠʣʝʥʠ ʧʣʘʢʠ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩʲʩ ʟʘʜʥʘ ʬʫʟʠʷ.  

ʅʦʚʘʪʘ ʛʝʥʝʨʘʮʠʷ ʦʪ ñʜʠʥʘʤʠʯʥʠò ʧʨʝʜʥʠ ʰʠʡʥʠ ʧʣʘʢʠ ʝ ʨʘʟʚʠʪʘ ʩ ʮʝʣ ʜʘ 

ʩʝ ʠʟʙʝʛʥʘʪ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʦʪ ʩʪʘʪʠʯʥʠʪʝ ʠ ʧʦʜʩʠʣʝʥʠʪʝ ʧʣʘʢʠ. ʉʧʦʨʝʜ ʧʦʩʣʝʜʥʠʪʝ 

ʧʨʦʫʯʚʘʥʠʷ ʪʝ ʧʦʜʧʦʤʘʛʘʪ ʟʘ ʨʘʚʥʦʤʝʨʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʚʲʨʭʫ 

ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ ʩʧʨʷʤʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʩʲʩʝʜʥʠʪʝ ʥʠʚʘ ʟʘ ʬʫʟʠʷ ʠ ʧʨʝʜʧʘʟʚʘʪ 

ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʩʘʤʦ ʚʲʨʭʫ ʧʨʝʜʥʘʪʘ ʢʦʣʦʥʘ [155] 

ɸʣʪʝʨʥʘʪʠʚʥʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠ ʦʧʝʨʘʪʠʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʧʘʮʠʝʥʪʠ ʩʲʩ 

ʩʪʝʥʦʟʘ ʥʘ ʯʝʪʠʨʠ ʥʠʚʘ ʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ñskipò ʪʝʭʥʠʢʘ - ʜʚʝ ʥʠʚʘ ʥʘ 

ʢʦʨʧʝʢʪʦʤʠʠ, ʨʘʟʜʝʣʝʥʠ ʦʪ ʥʝʠʥʪʝʨʚʝʥʠʨʘʥʦ ʥʠʚʦ. ɿʘ ʪʨʠ ʠ ʧʦʚʝʯʝ ʥʠʚʘ ʥʘ ʩʪʝʥʦʟʘ 

ʝ ʚʲʟʤʦʞʥʘ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʮʠʨʢʫʤʬʝʨʝʥʪʥʘ ʬʫʟʠʷ. ʂʘʪʦ ʜʦʧʲʣʥʝʥʠʝ 

ʟʘʜʥʘʪʘ ʬʫʟʠʷ ʧʦʢʘʟʚʘ ʧʦʜʦʙʨʝʥʠʝ ʚ ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ ʠ ʥʘʤʘʣʷʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ 

ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʘ ʠʣʠ ʧʣʘʢʘʪʘ [156]. ʊʷ ʩʝ ʧʨʝʜʧʦʯʠʪʘ ʟʘ ʩʣʫʯʘʠʪʝ ʥʘ ʪʨʠ ʠ 

ʧʦʚʝʯʝ ʥʠʚʘ ʥʘ ʩʧʦʥʜʠʣʦʟʘ, ʩʲʯʝʪʘʥʘ ʩ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ 

ʠʣʠ ʚʨʦʜʝʥʘ ʩʪʝʥʦʟʘ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʘ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠʣʠ ʢʠʬʦʟʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ [117]. 
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ʋʩʣʦʞʥʝʥʠʷ ʧʨʠ ʧʨʝʜʝʥ ʰʠʝʥ ʜʦʩʪʲʧ 

 

ɺʲʟʤʦʞʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʦʧʝʨʘʮʠʠʪʝ, ʚʢʣʶʯʚʘʱʠ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ 

ʩ ʬʫʟʠʷ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʫʚʨʝʜʘ ʥʘ ʤʝʢʠʪʝ ʪʲʢʘʥʠ, ʥʘ ʢʦʩʪʥʠʷ ʛʨʘʬʪ ʠʣʠ ʥʘ ʥʝʨʚʥʘʪʘ 

ʩʠʩʪʝʤʘ. ɽʜʥʦ ʦʪ ʥʘʡ-ʪʝʞʢʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʧʨʝʜʝʥ ʰʠʝʥ ʜʦʩʪʲʧ ʩʝ ʩʨʝʱʘ ʠ ʟʘ 

ʱʘʩʪʠʝ ʥʘʡ-ʨʜ̫ʢʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ - ʪʦʚʘ ʝ ʝʟʦʬʘʛʝʘʣʥʘʪʘ ʧʝʨʬʦʨʘʮʠʷ ʚ 0.2 

ʜʦ 1.62% [157]ï[161]. ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʦʪʦ ʫʩʣʦʞʥʝʥʠʝ ʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ 

ʜʠʩʬʘʛʠʷ ʚ 2 ʜʦ 48% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʉʠʤʧʪʦʤʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʨʝʭʦʜʥʠ; ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʭʨʦʥʠʯʥʘ ʜʠʩʬʘʛʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 12% ʦʪ ʩʣʫʯʘʠʪʝ [162]ï

[164]. ɽʪʠʦʣʦʛʠʷʪʘ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʜʠʩʬʘʛʠʷ ʚʢʣʶʯʚʘ ʭʝʤʘʪʦʤ ʚ 

ʦʧʝʨʘʪʠʚʥʦʪʦ ʣʦʞʝ, ʧʨʦʜʲʣʞʠʪʝʣʥʘʪʘ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʨʝʪʨʘʢʮʠʷ ʠ ʜʝʥʝʨʚʘʮʠʷ ʥʘ 

ʛʦʨʥʠʷ ʝʟʦʬʘʛ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʫʚʨʝʜʘ ʥʘ ʬʘʨʠʥʛʝʘʣʥʠʷ ʧʣʝʢʩʫʩ [165], [166]. 

ɺʨʝʤʝʥʥʘʪʘ ʜʠʩʬʦʥʠʷ ʩʝ ʩʨʝʱʘ ʚ 3 ʜʦ 11% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʘ ʧʦʩʪʦʷʥʥʘʪʘ ʚ 0.33% 

[167], [168]. ʅʝʡʥʘʪʘ ʝʪʠʦʣʦʛʠʷ ʩʝ ʩʚʲʨʟʚʘ ʩ ʜʠʨʝʢʪʥʘ ʫʚʨʝʜʘ ʥʘ ʨʝʢʫʨʝʥʪʥʠʷ ʠʣʠ 

ʛʦʨʝʥ ʣʘʨʠʥʛʝʘʣʥʠ ʥʝʨʚʠ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʠ ʩʠʣʘʪʘ ʥʘ 

ʨʝʪʨʘʢʮʠʷ. ʆʧʠʩʘʥʠ ʩʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʠ ʧʨʠʯʠʥʠ ʢʘʪʦ ʫʚʨʝʜʘ ʥʘ ʨʝʢʫʨʝʥʪʥʠʷ 

ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ ʦʪ ʝʥʜʦʪʨʘʭʝʘʣʥʘʪʘ ʠʥʪʫʙʘʮʠʷ [169]. ɺ ʤʠʥʘʣʦʪʦ 

ʜʝʩʥʦʩʪʨʘʥʥʠʪʝ ʰʠʡʥʠ ʜʦʩʪʲʧʠ ʩʘ ʦʪʯʝʪʝʥʠ ʢʘʪʦ ʧʦ-ʚʠʩʦʢʦʨʠʩʢʦʚʠ ʟʘ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʜʠʩʬʦʥʠʷ ʧʦʨʘʜʠ ʧʨʦʤʝʥʣʠʚʠʷ ʭʦʜ ʥʘ ʨʝʢʫʨʝʥʪʥʠʷ ʣʘʨʠʥʛʝʘʣʝʥ 

ʥʝʨʚ. ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ Butler et al. ʪʘʢʘʚʘ ʨʘʟʣʠʢʘ ʥʝ ʩʲʱʝʩʪʚʫʚʘ [170]. 

ʗʪʨʦʛʝʥʥʘʪʘ ʫʚʨʝʜʘ ʥʘ ʚʝʨʪʝʙʨʘʣʥʘʪʘ ʘʨʪʝʨʠʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʩʝ ʩʨʝʱʘ ʚ 0.3 

ï 0.5% [171], [172]. ʉʧʦʨʝʜ ʦʧʠʩʘʥʠʪʝ ʩʣʫʯʘʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʨʦʪʠʯʘʥʝʪʦ ʤʦʞʝ ʜʘ 

ʝ ʘʩʠʤʧʪʦʤʥʦ, ʜʘ ʧʨʦʪʝʯʝ ʩ ʜʠʩʝʢʘʮʠʷ ʠ ʧʦʩʣʝʜʚʘʱ ʣʘʪʝʨʘʣʝʥ ʤʝʜʫʣʘʨʝʥ ʠʥʬʘʨʢʪ 

ʠʣʠ ʩʤʲʨʪ ʧʦʨʘʜʠ ʭʠʧʦʚʦʣʝʤʠʷ; ʩʲʦʪʚʝʪʥʦ ʣʝʯʝʥʠʝʪʦ ʚʢʣʶʯʚʘ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ 

ʢʘʪʦ ʣʠʛʠʨʘʥʝ, ʪʘʤʧʦʥʘʜʘ ʠʣʠ ʚʲʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʦʭʦʜʠʤʦʩʪʪʘ ʡ. ʉʧʦʨʝʜ Thomas 

et al. ʩʪʚʦʣʦʚ ʠʥʬʘʨʢʪ ʥʘʩʪʲʧʚʘ ʧʨʠ 1.8% ʩʣʝʜ ʦʢʣʫʟʠʷ ʥʘ ʜʷʩʥʘʪʘ ʚʝʨʪʝʙʨʘʣʥʘʪʘ 

ʘʨʪʝʨʠʷ ʠ 3.1% ʧʨʠ ʦʢʣʫʟʠʷ ʥʘ ʣʷʚʘʪʘ [173]. 

ɺʩʝ ʦʱʝ ʥʝ ʝ ʠʟʷʩʥʝʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʲʩʝʜʥʠʪʝ ʥʠʚʘ ʥʘ ʬʫʟʠʷ. ʉʧʦʨʝʜ 

Hilibrand et al. ʧʨʦʮʝʥʪʲʪ ʥʘ ʥʦʚʦʧʦʷʚʠʣʘ ʩʝ ʧʘʪʦʣʦʛʠʷ ʥʘ ʩʲʩʝʜʥʦ ʥʘ 

ʠʥʪʝʨʚʝʥʠʨʘʥʦʪʦ ʥʠʚʦ ʦʩʪʘʚʘ ʧʦʩʪʦʷʥʝʥ 3% ʛʦʜʠʰʥʦ. ʅʘʡ-ʟʘʩʝʛʥʘʪʠʪʝ ʥʠʚʘ ʩʘ ʉ5-
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6 ʠ ʉ6-7 ʠ ʩʘ ʧʦ-ʯʝʩʪʠ ʩʣʝʜ ʬʫʟʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠ 

ʩʪʝʥʦʟʠ [174].  

 

 

10.2. ̝ ˍˑ˒˚ ˑ˛˞˟˧˜ 

 

ɿʘʜʥʠʷʪ ʜʦʩʪʲʧ ʝ ʧʨʝʜʧʦʯʠʪʘʥ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʰʠʡʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʥʘ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʥʠʚʘ [175]ï[177]. ʂʘʪʦ ʤʝʪʦʜ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʪʨʘʚʤʘʪʠʯʥʠ ʩʲʩʪʦʷʥʠʷ, ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʩʠ ʧʨʝʟ 1901ʛ. ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʥʘʤʠʨʘ 

ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʰʠʡʥʠ ʩʪʝʥʦʟʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʩʧʦʥʜʠʣʦʟʘ ʩʲʩ ʟʘʜʦʚʦʣʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. 

ʊʝʥʜʝʥʮʠʷ ʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʝ ʨʘʟʚʠʪʠʝ ʥʘ ʢʲʩʥʘ ʩʝʛʤʝʥʪʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʠ 

ʥʝʚʨʦʣʦʛʠʯʥʘ ʫʚʨʝʜʘ ʧʨʠ ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʦʧʝʨʠʨʘʥʠʪʝ ʙʦʣʥʠ. ɽʪʦ ʟʘʱʦ ʥʷʢʦʠ 

ʘʚʪʦʨʠ ʧʨʝʧʦʨʲʯʚʘʪ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ʩ ʧʦʩʣʝʜʚʘʱʘ ʟʘʜʥʘ ʬʫʟʠʷ ʟʘ 

ʣʝʯʝʥʠʝ ʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘʪʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ [9], [178]. ʇʨʝʟ 1973ʛ. ʩʝ 

ʨʘʟʚʠʚʘ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʢʘʪʦ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʲʧ ʟʘ ʜʦʩʪʘʪʲʯʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʲʭʨʘʥʷʚʘ ʟʘʜʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ 

ʟʘʧʘʟʚʘ ʩʝʛʤʝʥʪʥʘʪʘ ʧʦʜʚʠʞʥʦʩʪ. ʆʪʪʦʛʘʚʘ ʠʤʘ ʤʥʦʞʝʩʪʚʦ ʜʦʢʣʘʜʠ ʦʪʥʦʩʥʦ 

ʝʬʠʢʘʩʥʦʩʪʪʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ [32], [179]ï[181]. 

 

ʃʘʤʠʥʝʢʪʦʤʠʷ  

 

ɺ ʧʨʦʫʯʚʘʥʝ Kaptain et al. ʧʨʦʩʣʝʜʷʚʘʪ 46 ʧʘʮʠʝʥʪʠ, ʣʝʢʫʚʘʥʠ ʟʘ ʰʠʡʥʘ 

ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʩ ʣʘʤʠʥʝʢʪʦʤʠʷ [182]. ʉʨʝʜʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʙʠʣʘ 4 ʛʦʜʠʥʠ: 29% ʠʤʘʣʠ ʧʦʜʦʙʨʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʦʪʦ ʩʠ ʩʲʩʪʦʷʥʠʝ, ʧʨʠ 42% ʦʪ ʦʧʝʨʠʨʘʥʠʪʝ ʥʷʤʘʣʠ ʧʨʦʤʷʥʘ ʚ 

ʩʪʘʪʫʩʘ, ʘ 29% ʠʤʘʣʠ ʥʝʚʨʦʣʦʛʠʯʥʦ ʚʣʦʰʘʚʘʥʝ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʢʠʬʦʪʠʯʥʘ ʰʠʡʥʘ 

ʜʝʬʦʨʤʘʮʠʷ ʙʠʣʘ ʥʘʣʠʯʥʘ ʚ 9% ʦʪ ʩʣʫʯʘʠʪʝ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʨʠ 28% ʩʣʝʜ 4-

ʛʦʜʠʰʥʠʷ ʧʝʨʠʦʜ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʩʘ ʜʦʙʨʠ ʢʲʤ ʦʪʣʠʯʥʠ ʧʨʠ 40% ʜʦ 85%, ʥʦ ʧʨʠ ʟʥʘʯʠʪʝʣʝʥ 

ʧʨʦʮʝʥʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʤʝ ʥʝʚʨʦʣʦʛʠʯʥʦ ʚʣʦʰʘʚʘʥʝ [183]ï[185].  
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ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʢʠʬʦʟʘ ʩʣʝʜ ʣʘʤʠʥʝʢʪʦʤʠʷ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ 

ʩ ʙʨʦʷ ʥʘ ʨʝʟʝʢʮʠʨʘʥʠʪʝ ʩʪʘʚʥʠ ʬʘʩʝʪʢʠ [186], [187]. ʉʧʦʨʝʜ Raynor et al. 50% 

ʠʟʚʲʨʰʝʥʘ ʬʘʩʝʪʝʢʪʦʤʠʷ ʧʦʟʚʦʣʷʚʘ ʚʠʟʫʘʣʟʠʘʮʠʷʪʘ ʥʘ 3 ʜʦ 5ʤʤ ʦʪ ʥʝʨʚʥʦʪʦ 

ʢʦʨʝʥʯʝ, ʜʦʢʘʪʦ 70% ʨʝʟʝʢʮʠʷ ʜʘʚʘ ʚʠʟʫʘʣʟʠʘʮʠʷ ʥʘ 8 ʜʦ 10ʤʤ; ʧʦ-ʛʦʣʷʤʘ 

ʨʝʟʝʢʮʠʷ ʦʪ 50% ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʬʘʩʝʪʢʘʪʘ [188]. ʉʧʦʨʝʜ 

ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ ʜʦʨʠ ʠ ʧʨʝʤʘʭʚʘʥʝ ʥʘ 25% ʦʪ ʩʪʘʚʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʨʘʟʠ ʥʘ 

ʩʪʘʙʠʣʥʦʩʪʪʘ ʩʣʝʜ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ [189]. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʠʟʚʲʨʰʝʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ, ʠʟʚʲʨʰʚʘʥʝ ʩʘʤʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʙʠ ʪʨʷʙʚʘʣʦ 

ʜʘ ʩʝ ʠʟʙʷʛʚʘ, ʟʘʱʦʪʦ ʚʦʜʠ ʜʦ ʧʲʣʥʘ ʜʠʩʦʮʠʘʮʠʷ ʥʘ ʣʘʪʝʨʘʣʥʠʪʝ ʢʦʣʦʥʠ ʠ ʪʝʞʢʘ 

ʥʝʪʘʙʠʣʥʦʩʪ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʢʠʬʦʟʘ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʢʦʨʠʛʠʨʘ ʯʨʝʟ ʧʦʩʪʘʚʷʥʝ 

ʥʘ ʛʨʘʬʪ ʦʪʧʨʝʜ, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʟʘʜʥʘ ʩʪʘʙʠʣʠʟʘʮʠʷ (360-ʛʨʘʜʫʩʦʚʘ ʬʫʟʠʷ).   

 

ʃʘʤʠʥʝʢʪʦʤʠʷ ʠ ʌʫʟʠʷ 

 

ɺʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʠ ʟʘʛʫʙʘ ʥʘ ʣʦʨʜʦʟʘ 

ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ʝ ʜʦʚʝʣʘ ʜʦ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʥʷʢʦʠ ʘʚʪʦʨʠ ʥʘ 

ʧʨʦʬʠʣʘʢʪʠʯʥʘ ʬʫʟʠʷ ʥʘ ʰʠʡʥʠʪʝ ʥʠʚʘ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʜʝʢʦʤʧʨʝʩʠʨʘʥʠ [190], 

[191]. ʉʲʧʲʪʩʪʚʘʱʘʪʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʟʘʧʘʟʚʘ ʣʦʨʜʦʟʘʪʘ ʠ ʧʨʝʜʧʘʟʚʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʝʛʤʝʥʪʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ; ʧʦʟʚʦʣʷʚʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʦ-ʰʠʨʦʢʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ʠ 

ʬʦʨʘʤʠʥʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ. ʈʘʟʣʠʯʥʠ ʩʪʘʙʠʣʠʟʠʨʘʱʠ ʪʝʭʥʠʢʠ ʩʘ ʩʝ ʦʪʣʠʯʠʣʠ ʧʨʝʟ 

ʛʦʜʠʥʠʪʝ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʪʘʙʠʣʠʟʘʮʠʷʪʘ ʧʨʝʟ ʣʘʪʝʨʘʣʥʠʪʝ ʤʘʩʠ. ʊʷ 

ʧʦʟʚʦʣʷʚʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʘʨʪʨʦʜʝʟʘʪʘ ʜʘ ʙʲʜʝ ʨʘʟʰʠʨʝʥʘ ʜʦ 

ʮʝʨʚʠʢʦʪʦʨʘʢʘʣʥʠʷ ʦʪʜʝʣ. ʇʫʙʣʠʢʫʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʪʝʟʠ ʪʝʭʥʠʢʠ ʜʘʚʘʪ ʤʥʦʛʦ 

ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ. ʅʝʜʦʩʪʘʪʲʮʠʪʝ ʚʢʣʶʯʚʘʪ ʧʦʚʨʝʜʘ ʥʘ 

ʩʪʘʙʠʣʠʟʠʨʘʱʘʪʘ ʩʠʩʪʝʤʘ, ʜʝʛʝʥʝʨʘʮʠʷ ʥʘ ʩʲʩʝʜʥʠ ʥʠʚʘ, ʟʘʛʫʙʘ ʥʘ ʣʦʨʜʦʟʘʪʘ ʠ 

ʣʠʧʩʘ ʥʘ ʘʨʪʨʦʜʝʟʘ [192]. ʇʦʪʝʥʮʠʘʣʥʘ ʫʚʨʝʜʘ ʥʘ ʚʝʨʪʝʙʨʘʣʥʘʪʘ ʘʨʪʝʨʠʷ ʠʣʠ 

ʰʠʡʥʠʪʝ ʥʝʨʚʥʠ ʢʦʨʝʥʯʝʪʘ ʥʝ ʩʘ ʩʲʦʙʱʝʥʠ.  
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ʃʘʤʠʥʦʧʣʘʩʪʠʢʘ 

 

ʇʨʝʟ 1973ʛ. Oyama ʚʲʚʝʞʜʘ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʢʘʪʦ ʧʨʦʮʝʜʫʨʘ, 

ʩʲʧʲʪʩʪʚʘʱʘ ʟʘʜʥʘʪʘ ʜʝʢʦʤʧʨʝʩʠʷ [193]. ɺʧʦʩʣʝʜʩʪʚʠʝ ʩʘ ʚʲʚʝʜʝʥʠ ʤʥʦʞʝʩʪʚʦ 

ʤʦʜʠʬʠʢʘʮʠʠ [194], [195]. ʃʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʩʝ ʜʝʣʠ ʥʘ ʜʚʝ ʬʦʨʤʠ: ʝʢʮʝʥʪʨʠʯʥʦ 

ʨʘʟhʠʨʷʚʘʥʝ ʩ ʝʜʥʦʩʪʨʘʥʝʥ ʮʝʥʪʲʨ ʠʣʠ ʩ ʜʚʘ ʮʝʥʪʲʨʘ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʢʘʥʘʣʘ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʟʘʜʥʠʪʝ ʢʦʩʪʥʠ ʜʲʛʠ. 

ʄʥʦʞʝʩʪʚʦ ʧʨʦʫʯʚʘʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʦʧʨʝʜʝʣʷʪ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʢʘʪʦ ʫʩʧʝʰʥʘ 

ʪʝʭʥʠʢʘ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʜʦʙʨʝʥʠʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ. 

Kawaguchi et al. ʧʨʦʩʣʝʜʷʚʘʪ 133-ʤʘ ʧʘʮʠʝʥʪʠ 10 ʛʦʜʠʥʠ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ. ʊʝ ʩʲʦʙʱʘʚʘʪ, ʯʝ ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ ʦʪ 

58.3% ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʝ ʝ ʟʘʧʘʟʠʣʦ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʜʦ 55.1% [196]. 

ʃʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʝ ʧʨʝʜʧʦʯʠʪʘʥ ʤʝʪʦʜ ʥʘ ʠʟʙʦʨ ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʰʠʡʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ, ʜʠʘʙʝʪʥʦ ʙʦʣʥʠ ʠʣʠ ʧʘʮʠʝʥʪʠ ʥʘ ʜʠʘʣʠʟʘ 

[197], [198]. ʋʩʧʝʭʲʪ ʦʪ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʥʝʫʪʨʘʣʥʘ ʢʲʤ ʣʦʨʜʦʟʥʘ ʰʠʡʥʘ ʠʟʚʠʚʢʘ [199], [200]. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʘʣʠʯʠʝ ʥʘ 

ʰʠʡʥʘ ʢʠʬʦʟʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʧʦʢʘʟʚʘʪ ʧʦ-ʣʦʰʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. 

ɼʨʫʛʠ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʟʘ ʣʦʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʘʪʨʦʬʠʷ ʥʘ ʤʠʝʣʦʥʘ, ʜʲʣʛʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ, ʪʝʞʢʘ ʢʦʤʧʨʝʩʠʷ ʥʘ 

ʤʠʝʣʦʥʘ ʠ ʨʘʜʠʢʫʣʦʧʘʪʠʷ [201], [202].  

 

ʋʩʣʦʞʥʝʥʠʷ ʧʨʠ ʟʘʜʝʥ ʰʠʝʥ ʜʦʩʪʲʧ 

 

ʅʝʚʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʩʣʝʜ ʟʘʜʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʦʧʝʨʘʮʠʷ ʚʢʣʶʯʚʘʪ 

ʷʪʨʦʛʝʥʥʘ ʪʨʘʚʤʘ ʥʘ ʤʠʝʣʦʥʘ ʠʣʠ ʢʦʨʝʥʯʝʪʘ, ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʢʦʨʝʥʯʝ ʠʣʠ ʢʲʩʥʦ 

ʥʝʚʨʦʣʦʛʠʯʥʦ ʚʣʦʰʘʚʘʥʝ. ɺ ʤʠʥʘʣʦʪʦ ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ ʝ ʙʠʣʘ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʝʨʠʦʟʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʜʠʨʝʢʪʥʘ ʫʚʨʝʜʘ ʥʘ ʤʠʝʣʦʥʘ ʦʪ ʭʠʨʫʨʛʠʯʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ, ʥʘʡ-ʯʝʩʪʦ ʥʘ ʤʝʩʪʘʪʘ ʩ ʥʘʡ-ʪʝʞʢʘ ʩʪʝʥʦʟʘ. ʊʦʚʘ ʝ ʥʘʤʘʣʷʣʦ ʩ 

ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʪʝʭʥʠʢʘ ʟʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ñen blockò [203]. 

ʋʚʨʝʜʘ ʥʘ ʥʝʨʚʥʠ ʢʦʨʝʥʯʝʪʘ ʠ ʧʦ-ʢʦʥʢʨʝʪʥʦ ʉ5 ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʨʘʟʚʠʚʘ ʚ 

ʧʲʨʚʠʪʝ ʜʥʠ ʩʣʝʜ ʣʘʤʠʥʝʢʪʦʤʠʷ ʠ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ. ɺ ʧʦʫʯʚʘʥʝ ʥʘ Dai et al. 12.9% 
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ʦʪ 287 ʧʘʮʠʝʥʪʠ ʩʘ ʨʘʟʚʠʣʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʨʘʜʠʢʫʣʦʧʘʪʠʷ, ʧʦ-ʢʦʥʢʨʝʪʥʦ ʥʘ ʉ5 ʠ 

ʉ6 [204]. ɺ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ Yonenobu et al. 12 ʧʘʮʠʝʥʪʘ ʦʪ 203, ʣʝʢʫʚʘʥʠ ʩ 

ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ, ʩʘ ʨʘʟʚʠʣʠ ʨʘʜʠʢʫʣʦʧʘʪʠʷ ʥʘ ʉ5 ʠʣ ʉ6, 3-ʤʘ ʧʘʮʠʝʥʪʠ ʥʘ ʉ7 

ʢʦʨʝʥʯʝ ʠ 1 ʥʘ ʉ8 [205]. ʆʪʥʦʩʥʦ ʧʨʝʜʠʩʧʦʟʠʮʠʷʪʘ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʚʝʨʦʷʪʥʠ 

ʧʨʠʯʠʥʠ ʩʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʉ5 ʥʠʚʦ ʢʘʪʦ ʥʘʡ-ʤʝʜʠʘʣʥʘʪʘ ʪʦʯʢʘ ʟʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʥʘʡ-

ʧʦʜʚʠʞʝʥ ʩʝʛʤʝʥʪ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʢʲʩʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʩʧʨʷʤʦ 

ʦʩʪʘʥʘʣʠʪʝ. ʇʦʨʘʜʠ ʝʜʠʥʩʪʚʝʥʘ ʠʥʝʨʚʘʮʠʷ ʥʘ ʜʝʣʪʦʠʜʥʠʷ ʤʫʩʢʫʣ ʦʪ ʉ5 ʢʦʨʝʥʯʝ, 

ʦʙʠʢʥʦʚʝʥʦ ʪʘʟʠ ʧʘʨʝʟʘ ʝ ʥʘʡ-ʚʠʜʠʤʘ ʢʣʠʥʠʯʥʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʪʝ ʤʫʩʢʫʣʠ 

ʩʲʩ ʩʧʦʜʝʣʝʥʘ ʠʥʝʨʚʘʮʠʷ [206]ï[210]. 

ʅʘʙʣʶʜʘʚʘ ʩʝ ʨʘʟʚʠʪʠʝ ʥʘ ʢʠʬʦʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʟʘʜʥʠ ʜʝʢʦʤʧʨʝʩʠʚʥʠ ʧʨʦʮʝʜʫʨʠ. ʇʨʠ ʣʘʤʠʥʝʢʪʦʤʠʷ ʠʤʘʤʝ 21% ʜʦ 33% ʥʘ 

ʢʠʬʦʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ [170], [182], [186]. ʇʦ-ʧʦʜʘʪʣʠʚʠ ʥʘ ʪʦʚʘ ʩʘ ʜʝʮʘʪʘ, 

ʚʲʟʨʘʩʪʥʠ ʩ ʧʦʜʣʝʞʘʱʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʢʠʬʦʟʘ ʠ ʧʘʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʝ 

ʠʟʚʲʨʰʝʥʘ ʰʠʨʦʢʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ʙʝʟ ʩʪʘʙʠʣʠʟʘʮʠʷ [179], [184], [211]. ɿʘ ʨʘʟʣʠʢʘ 

ʦʪ ʣʘʤʠʥʝʢʪʦʤʠʷʪʘ, ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʠʣʠ ʣʘʤʠʥʝʢʪʦʤʠʷ ʩʲʩ 

ʩʪʘʙʠʣʠʟʘʮʠʷ, ʧʦʜʦʙʥʠ ʢʠʬʦʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʩʘ ʪʦʣʢʦʚʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ [117], 

[196], [201], [212]. 

ʇʘʮʠʝʥʪʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʟʘʜʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʦʧʝʨʘʮʠʷ ʩʝ 

ʦʧʣʘʢʚʘʪ ʦʪ ʘʢʩʠʘʣʥʠ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʰʠʡʥʘ ʙʦʣʢʘ, ʩʭʚʘʱʘʥʝ, ʫʤʦʨʘ ʠʣʠ 

ʥʝʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʨʘʤʝʥʥʠʪʝ ʦʪʜʝʣʠ, ʙʝʟ ʠʟʷʩʥʝʥʘ ʝʪʠʦʣʦʛʠʷ. ʉʧʦʨʝʜ Hosono et al. 

ʘʢʩʠʘʣʥʘʪʘ ʙʦʣʢʘ ʩʝ ʩʨʝʱʘ ʚ 60% ʦʪ 72-ʤʘʪʘ ʧʨʦʩʣʝʜʝʥʠ ʧʘʮʠʝʥʪʠ ʦʪ ʥʝʛʦ, 

ʧʨʝʤʠʥʘʣʠ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ. ʇʨʠ 13% ʦʪ ʪʷʭ ʙʦʣʢʠʪʝ ʩʘ ʥʘʣʘʛʘʣʠ ʘʥʘʣʛʝʪʠʯʥʘ 

ʪʝʨʘʧʠʷ, ʥʦ ʩʘ ʠʤʘʣʠ ʧʦʜʦʙʨʝʥʠʝ ʩʣʝʜ 1 ʛʦʜʠʥʘ [213]. ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Asano et al. 

ʨʘʥʥʦʪʦ ʨʘʟʜʚʠʞʚʘʥʝ ʙʝʟ ʠʤʦʙʠʣʠʟʘʮʠʷ ʩʣʝʜ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʤʘʣʢʦ ʩʣʫʯʘʠ ʥʘ ʘʢʩʠʘʣʥʘ ʙʦʣʢʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʝ ʧʦʜʜʲʨʞʘʥʘ ʣʦʨʜʦʟʘ 

[214].      
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11.  ̊ ˒˝˒˥˒˚˕ ˞˧ˏ˝˒˙˒˚˚˕ ˜˝˛ˎ˘˒˙˕ 

  

ʐʠʡʥʘʪʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʩʧʦʥʜʠʣʦʟʘ ʠ ʚʲʟʤʦʞʥʘʪʘ 

ʧʦʜʣʝʞʘʱʘ ʤʠʝʣʦʧʘʪʠʷ ʩʘ ʧʨʦʙʣʝʤʥʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ, ʚʲʧʨʝʢʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʜʠʘʛʥʦʩʪʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ.  

ʐʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʢʘʪʦ ʣʝʢʘ, ʫʤʝʨʝʥʘ ʠʣʠ 

ʪʝʞʢʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʝʚʨʦʣʦʛʠʯʥʦʪʦ ʟʘʩʷʛʘʥʝ. ʉ ʝʩʪʝʩʪʚʝʥʠʷ ʡ ʧʨʦʛʨʝʩʠʨʘʱ 

ʭʦʜ, ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʣʝʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʤʦʞʝ ʜʘ ʧʨʝʨʘʩʪʥʝ ʚ ʪʝʞʢʘ ʤʠʝʣʦʧʘʪʠʷ. 

ʊʝʞʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʘʙʩʦʣʶʪʥʦ ʧʦʢʘʟʘʥʠʝ ʟʘ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ, 

ʜʦʢʘʪʦ ʦʩʪʘʚʘ ʩʧʦʨʝʥ ʚʲʧʨʦʩʲʪ ʜʘʣʠ ʣʝʢʘʪʘ ʠ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʣʝʢʫʚʘ ʯʨʝʟ ʭʠʨʫʨʛʠʯʥʠ ʠʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʤʝʪʦʜʠ.  

ɼʨʫʛ ʛʝʥʝʨʘʣʝʥ ʩʧʦʨʝʥ ʚʲʧʨʦʩ ʝ ʢʦʷ ʝ ʥʘʡ-ʜʦʙʨʘʪʘ ʭʠʨʫʨʛʠʯʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ 

ʣʝʯʝʥʠʝ ʥʘ ʧʦʜʣʝʞʘʱʠʷ ʧʨʦʙʣʝʤ. ʇʦʜʜʲʨʞʘʥʝ ʥʘ ʩʘʛʠʪʘʣʥʠʷ ʙʘʣʘʥʩ ʝ ʚʩʝ ʧʦ-

ʥʘʨʘʩʪʚʘʱ ʠ ʧʨʠʟʥʘʪ ʧʨʦʙʣʝʤ ʟʘ ʧʨʘʚʠʣʥʠʷ ʧʦʜʭʦʜ ʧʨʠ ʪʘʢʲʚ ʪʠʧ ʧʘʪʦʣʦʛʠʷ. 

ʉʘʛʠʪʘʣʥʘʪʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʝʬʦʨʤʠʪʝʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʩ 

ʰʠʡʥʘ ʙʦʣʢʘ, ʤʫʩʢʫʣʥʘ ʩʣʘʙʦʩʪ, ʜʠʩʬʘʛʠʷ ʠ ʜʦʨʠ ʜʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʦʯʥʠʷ 

ʭʦʨʠʟʦʥʪ. ʄʘʣʢʦ ʠʟʚʝʩʪʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʠʝʣʦʧʘʪʠʷ ʠ ʢʠʬʦʟʘ. 

ɽʪʠʦʣʦʛʠʷʪʘ ʥʘ ʰʠʡʥʘʪʘ ʢʠʬʦʟʘ, ʩʪʝʧʝʥʪʘ ʥʘ ʢʠʬʦʟʘ ʠ ʧʨʦʛʨʝʩʠʨʘʱʘʪʘ ʩʝʛʤʝʥʪʥʘ 

ʥʝʩʪʘʙʠʣʥʦʩʪ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʭʠʨʫʨʛʠʯʥʠʷ ʧʦʜʭʦʜ.    

ɺʲʧʨʝʢʠ ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʫ ʥʘʩ ʩʘ ʩʝ ʥʘʣʦʞʠʣʠ ʩʲʚʨʝʤʝʥʥʠ 

ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʚ ʰʠʝʥ ʦʪʜʝʣ ʩ 

ʧʨʝʚʘʣʠʨʘʱʘ ʤʠʝʣʦʧʘʪʠʷ, ʚʩʝ ʦʱʝ ʩʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʥʝʨʝʰʝʥʠ ʧʨʦʙʣʝʤʠ: 

 

1. ɺ ʩʪʨʘʥʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʥʝ ʩʘ ʧʨʘʚʝʥʠ ʮʝʣʝʥʘʩʦʯʝʥʠ ʧʨʦʫʯʚʘʥʠʷ, 

ʩʧʝʮʠʬʠʯʥʦ ʥʘʩʦʯʝʥʠ ʟʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʰʠʡʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʧʘʪʦʣʦʛʠʷ ʩ 

ʧʨʦʩʣʝʜʝʥʠ ʜʲʣʛʦʩʨʦʯʥʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ.  

 

2. ʉʨʘʚʥʠʪʝʣʥʦ ʥʦʚʦʚʲʚʝʜʝʥʘʪʘ ʪʝʭʥʠʢʘ ʟʘ ʰʠʨʦʢʘ ʧʨʝʜʥʘ ʰʠʡʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʪʠʪʘʥʠʝʚʠ ʠʤʧʣʘʥʪʠ ʧʦʢʘʟʚʘ ʠʟʚʝʩʪʥʠ ʩʧʝʮʠʬʠʯʥʠ ʠ ʥʝʧʦʟʥʘʪʠ 

ʫʩʣʦʞʥʝʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʥʘʣʦʞʘʪ ʥʝʟʘʩʣʫʞʝʥʦʪʦ ʡ ʦʪʭʚʲʨʣʷʥʝ ʢʘʪʦ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʣʝʯʝʥʠʝ, ʦʩʦʙʝʥʦ ʦʪ ʧʦ-ʥʝʦʧʠʪʥʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʭʠʨʫʨʟʠ ʠʣʠ 



32 

 

ʦʙʨʘʪʥʦʪʦ ʜʘ ʧʨʝʜʧʦʯʝʪʘʪ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʩʪʨʫʤʝʥʪʘʮʠʷ ʚ ʩʣʫʯʘʠ 

ʙʝʟ ʢʘʪʝʛʦʨʠʯʥʠ ʧʦʢʘʟʥʠʷ ʟʘ ʪʘʢʘʚʘ, ʥʘʧʨ. ʧʨʠ ʩʣʫʯʘʠ ʥʘ ʢʦʤʧʨʝʩʠʷ ʩʘʤʦ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʜʠʩʢʘ, ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʰʠʨʦʢʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʢʦʤʧʨʝʩʠʷ.  

 

3. ʃʠʧʩʚʘʪ ʷʩʥʠ ʠ ʥʘʣʦʞʠʣʠ ʩʝ ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʥʘ ʧʨʝʜʥʘ 

ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʪʝʭʥʠʢʘ ʧʨʝʜ ʟʘʜʥʠʪʝ ʫʪʚʲʨʜʝʥʠ ʪʘʢʠʚʘ. ʅʘ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʠ ʧʨʝʟ 

ʠʟʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʩʧʠʥʘʣʥʠʪʝ ʠʤʧʣʘʥʪʠ ʥʝ ʩʝ ʟʘʧʣʘʱʘʪ ʦʪ ʅɿʆʂ, ʢʦʝʪʦ ʦʢʘʟʚʘ 

ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʧʘʟʚʘʥʝ ʥʘ ʧʦʢʘʟʘʥʠʷʪʘ ʠ ʠʟʙʦʨʘ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʭʠʨʫʨʛʠʯʥʘ ʪʝʭʥʠʢʘ.  

 

4. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʝʩʲʦʙʨʘʟʝʥʦ ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʧʦʩʣʝʜʚʘʱʘ 

ʩʧʠʥʘʣʥʘ ʠʥʩʪʨʫʤʝʥʪʘʮʠʷ ʧʨʠ ʥʝʩʲʱʝʩʪʚʫʚʘʱʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʩʪʝʥʦʟʘ, 

ʦʢʘʟʚʘʱʘ ʢʦʤʧʨʝʩʠʷ ʠʣʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ 

ʧʦʩʣʝʜʚʘʱʘ ʘʨʪʨʦʜʝʟʘ ʧʨʠ ʩʣʫʯʘʠ, ʧʦʢʘʟʘʥʠ ʟʘ ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʧʦʢʘʟʚʘʪ 

ʣʠʧʩʘ ʥʘ ʘʣʛʦʨʠʪʲʤ ʟʘ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʧʦʜʦʙʥʘ ʧʘʪʦʣʦʛʠʷ. ʆʧʠʪʲʪ ʥʘ ʭʠʨʫʨʛʘ ʚ 

ʜʘʜʝʥʘ ʪʝʭʥʠʢʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʛʨʝʰʥʦ ʚʟʠʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʦʧʝʨʘʪʠʚʥʦʪʦ 

ʣʝʯʝʥʠʝ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʧʘʪʦʣʦʛʠʷ.  

 

5. ʐʠʡʥʘʪʘ ʤʠʝʣʦʧʘʪʠʷ ʝ ʧʘʪʦʣʦʛʠʷ, ʠʟʠʩʢʚʘʱʘ ʝʢʟʘʢʪʥʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʠ ʦʙʱ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʘ, ʢʘʢʪʦ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʪʘʢʘ ʠ ʚ ʜʲʣʛʦʩʨʦʯʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʃʠʧʩʚʘ ʢʦʤʧʣʝʢʩʝʥ ʧʦʜʭʦʜ 

ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʭʠʨʫʨʛʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʰʠʨʦʢʦʧʨʠʝʪʠ ʠ ʫʪʚʲʨʜʝʥʠ 

ʩʢʘʣʠ ʠ ʠʥʜʝʢʩʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʤʥʝʥʠʝ ʥʘ 

ʧʘʮʠʝʥʪʘ, ʟʘʪʨʫʜʥʷʚʘʱʠ ʩʨʘʚʥʠʪʝʣʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ɼʦʙʨʠʪʝ ʥʝʚʨʦʠʟʦʙʨʘʟʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝ ʤʦʛʘʪ ʜʘ ʩʘ ʝʜʠʥʩʪʚʝʥ ʢʨʠʪʝʨʠʡ ʟʘ 

ʫʩʧʝʰʥʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ 

ʦʙʨʘʟʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʢʣʠʥʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  
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ˣ˒˘ ˕ ˔ˍˑˍˤ˕ 
 

 

1. ˣ˒ ̆

 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʠ ʦʧʪʠʤʠʟʠʨʘʪ 

ʢʨʠʪʝʨʠʠʪʝ, ʠʥʜʠʢʘʮʠʠʪʝ, ʝʬʠʢʘʩʥʦʩʪʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʧʨʝʜʥʘʪʘ ʰʠʡʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʬʫʟʠʷ ʢʘʪʦ ʭʠʨʫʨʛʠʯʝʥ ʧʦʜʭʦʜ ʧʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠ ʩ 

ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʰʠʡʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʩʪʝʥʦʟʘ ʩ ʤʠʝʣʦʧʘʪʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʨʘʥʥʠ 

ʠ ʢʲʩʥʠ ʢʣʠʥʠʯʥʠ ʠ ʦʙʨʘʟʥʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ.  

 

 

2. ˔ˍˑˍˤ˕ 

 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʢʘ ʬʦʨʤʫʣʠʨʘʥʘʪʘ ʮʝʣ ʩʘ ʧʦʩʪʘʚʝʥʠ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

 

1. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʨʝʜʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ 

ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʢʘʣʠʪʝ mJOA ʠ Nurick. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʪʲʨʩʠʤ 

ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠ ʠʟʭʦʜʘ ʦʪ ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝʯʝʥʠʝ.  

 

2. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʝ ʦʩʥʦʚʝʥ ʦʙʨʘʟʝʥ ʤʝʪʦʜ ʟʘ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʩʪʝʥʦʟʘ ʩ ʥʘʣʠʯʠʝ ʥʘ 

ʤʠʝʣʦʤʘʣʘʪʠʯʥʠ ʠʟʤʝʥʝʥʠʷ, ʠʟʦʙʨʘʟʷʚʘʱʠ ʩʝ ʩ ʭʠʧʝʨʠʥʪʝʥʩʝʥ ʩʠʛʥʘʣ ʚ ʊ2-

ʦʙʨʘʟʠʪʝ. ʂʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʟʤʝʥʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʘʞʝʥ 

ʧʨʦʛʥʦʩʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʭʦʜʘ ʦʪ ʦʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʠ 

ʢʣʠʥʠʯʥʦʪʦ ʧʦʚʣʠʷʚʘʥʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ɼʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʢʣʠʥʠʯʥʠʷʪ ʨʝʟʫʣʪʘʪ ʥʘ 

ʙʘʟʘʪʘ ʥʘ ʦʙʨʘʟʥʘʪʘ ʥʘʭʦʜʢʘ ʥʘ ʤʠʝʣʦʤʘʣʘʪʠʯʥʠʷ ʨʝʛʠʦʥ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʠ ʜʘʣʠ ʠʟʤʝʥʝʥʠʷʪʘ ʤʫ ʢʦʨʝʣʠʨʘʪ ʩ ʧʦ-ʜʦʙʨʠʷ ʢʣʠʥʠʯʝʥ ʠʟʭʦʜ. 
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3. ʀʟʤʝʨʚʘʥʝ ʥʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘʪʘ ʣʦʨʜʦʟʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʢʠʬʦʪʠʯʥʠ 

ʠʟʤʝʥʝʥʠʷ ʠ ʩʨʘʚʥʷʚʘʥʝʪʦ ʠʤ ʩ ʧʦʩʪʦʧʝʨʘʪʠʚʥʠʪʝ ʪʘʢʠʚʘ. ɸʥʘʣʠʟʠʨʘʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ.  

 

4. ɼʘ ʩʝ ʦʪʛʨʘʥʠʯʘʪ ʦʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʝ ʠ ʛʨʝʰʢʠ ʧʨʠ ʧʨʝʜʝʥ ʰʠʝʥ 

ʜʦʩʪʲʧ ʩ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʮʝʣ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʠʢʘʪʘ.  

 

5. ʆʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʦʩʥʦʚʥʠ ʢʨʠʪʝʨʠʠ, ʜʦʢʘʟʘʣʠ 

ʩʝ ʚ ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʢʘʪʦ ʧʨʦʛʥʦʩʪʠʯʥʠ ʬʘʢʪʦʨʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʢʣʠʥʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʷ.  
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˙ˍ˟˒˝˕ˍ˘ ˕ ˙˒˟˛ˑ˕ 
 

 

1. ˙ˍ˟˒˝˕ˍ˘ 

 

ʅʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʚʢʣʶʯʚʘ 111 ʧʘʮʠʝʥʪʠ ʩ ʜʠʘʛʥʦʟʘ ʰʠʡʥʘ 

ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʩʪʝʥʦʟʘ ʩ ʠʟʷʚʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠʣʠ 

ʤʠʝʣʦʨʘʜʠʢʫʣʦʧʘʪʠʷ, ʦʧʝʨʠʨʘʥʠ ʚ ʧʝʨʠʦʜʘ ʦʪ ʷʥʫʘʨʠ 2011 ʛ. ʜʦ ʜʝʢʝʤʚʨʠ 2015 ʛ. 

ʆʧʝʨʘʮʠʠʪʝ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʚ ʂʣʠʥʠʢʘʪʘ ʧʦ ʅʝʚʨʦʭʠʨʫʨʛʠʷ ʥʘ ʋʄɹɸʃ òʉʚ. ʀʚʘʥ 

ʈʠʣʩʢʠò - ʉʦʬʠʷ. ɸʚʪʦʨʲʪ ʝ ʫʯʘʩʪʚʘʣ ʘʢʪʠʚʥʦ ʚ 65 ʦʧʝʨʘʮʠʠ ʢʘʪʦ ʘʩʠʩʪʝʥʪ. 

ʆʧʝʨʘʮʠʠʪʝ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʚʢʣʶʯʚʘʪ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʝʜʝʥ ʰʠʝʥ ʜʦʩʪʲʧ ʩ 

ʤʝʜʠʘʥʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʥʠʚʘ, ʩʲʦʙʨʘʟʝʥʦ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ 

ʧʘʪʦʣʦʛʠʷ ʠ ʧʦʜʣʝʞʘʱ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠ ʧʦʩʣʝʜʚʘʱʘ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ 

ʬʫʟʠʷ.  

ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʥʝ ʩʘ ʠʤʘʣʠ ʧʨʝʜʭʦʞʜʘʱʠ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ ʜʨʫʛʘ ʰʠʡʥʘ ʧʘʪʦʣʦʛʠʷ. ʄʠʥʠʤʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷ ʝ 1 ʤʝʩʝʮ ʠ ʧʨʠ ʚʩʠʯʢʠ ʪʦʡ ʝ ʚʢʣʶʯʚʘʣ ʘʢʪʠʚʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘ 

ʪʝʨʘʧʠʷ, ʢʦʷʪʦ ʥʝ ʝ ʧʦʚʣʠʷʣʘ ʟʥʘʯʠʪʝʣʥʦ ʦʧʣʘʢʚʘʥʠʷʪʘ. ʅʘ ʌʠʛʫʨʘ 1. ʝ ʦʪʨʘʟʝʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʩʣʫʯʘʠʪʝ ʧʦ ʩʲʦʪʚʝʪʥʠʪʝ ʛʦʜʠʥʠ.  

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʫʯʘʩʪʚʘʪ  74 ʤʲʞʝ ʠ 37 ʞʝʥʠ ʩʲʩ ʩʲʦʪʥʦʰʝʥʠʝ 2:1. ʉʨʝʜʥʘʪʘ 

ʚʲʟʨʘʩʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʝ 56.5 ʛ. (ʤʠʥʠʤʘʣʥʘ ʚʲʟʨʘʩʪ ï 32 ʛ., ʤʘʢʩʠʤʘʣʥʘ - 80 ʛ.).  

ʀʟʩʣʝʜʚʘʥʠʷʪ ʤʘʪʝʨʠʘʣ ʥʝ ʦʙʭʚʘʱʘ ʧʘʮʠʝʥʪʠ ʩ ʪʨʘʚʤʘʪʠʯʥʘ ʰʠʡʥʘ 

ʤʠʝʣʦʧʘʪʠʷ, ʩ ʠʣʠ ʙʝʟ ʧʨʠʜʨʫʞʘʚʘʱʘ ʥʘʣʠʯʥʘ ʚʨʦʜʝʥʘ ʩʪʝʥʦʟʘ ʥʘ ʢʘʥʘʣʘ ʠʣʠ 

ʧʘʮʠʝʥʪʠ ʩ ʠʟʤʝʥʝʥʠʷ ʧʦ ʧʦʚʦʜ ʥʘ ʘʥʢʠʣʦʟʠʨʘʱ ʩʧʦʥʜʠʣʠʪ, ʢʘʢʪʦ ʠ ʤʠʝʣʦʧʘʪʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʨʫʛʠ ʠʥʬʝʢʮʠʦʟʥʠ, ʚʨʦʜʝʥʠ ʤʠʝʣʦʧʘʪʠʠ ʠʣʠ ʪʘʢʠʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʪʫʤʦʨʥʠ ʦʙʨʘʟʫʚʘʥʠʷ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʧʘʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʚʝʯʝ 

ʝ ʧʨʠʣʘʛʘʥʘ ʩʧʠʥʘʣʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ ʬʫʟʠʷ ʧʦ ʧʦʚʦʜ ʥʘ ʜʠʩʢʦʚʘ ʭʝʨʥʠʷ ʠʣʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʧʘʪʦʣʦʛʠʷ, ʚʦʜʝʱʘ ʜʦ ʢʦʤʧʨʝʩʠʷ ʥʘ ʢʘʥʘʣʘ. 
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ʌʠʛʫʨʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʣʫʯʘʠʪʝ ʧʦ ʛʦʜʠʥʠ.  

 

 

2. ˙˒˟˛ˑ˕ 

 

ʂʣʠʥʠʯʥʘ ʦʮʝʥʢʘ 

 

ʇʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠʟʩʣʝʜʚʘʤʝ ʩʦʤʘʪʠʯʥʠʷ ʩʪʘʪʫʩ, ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠ ʥʝʚʨʦʦʙʨʘʟʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

ʇʨʘʚʠʣʥʘʪʘ ʧʨʝʮʝʥʢʘ ʥʘ ʩʦʤʘʪʠʯʥʠʷ ʩʪʘʪʫʩ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʠʟʙʦʨʘ ʥʘ 

ʧʨʝʜʧʦʯʝʪʝʥʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ.  

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʮʝʥʷʚʘ ʱʘʪʝʣʥʦ ʩʪʝʧʝʥʪʘ ʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ʠʣʠ ʤʠʝʣʦʨʘʜʠʢʫʣʦʧʘʪʠʷ ʩ ʧʲʣʥʠʷ ʥʘʙʦʨ ʦʪ ʢʣʠʥʠʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, 

ʨʘʟʛʲʨʥʘʪʘ ʚ ʤʠʝʣʦʧʘʪʥʠʷ ʩʠʥʜʨʦʤ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʪʘʢʲʚ.  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʠʥʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʟʘ ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥ ʚ 

ʧʨʦʫʯʚʘʥʝʪʦ, ʚʩʝʢʠ ʧʘʮʠʝʥʪ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʧʦʥʝ ʝʜʠʥ ʦʪ ʠʟʙʨʦʝʥʠʪʝ 

ʢʨʠʪʝʨʠʠ: 

¶ ʂʣʠʥʠʯʥʦ ʠʟʷʚʝʥʘ ʰʠʡʥʘ ʤʠʝʣʦʧʘʪʠʷ, ʠʟʷʚʷʚʘʱʘ ʩʝ ʚ ʩʧʘʩʪʠʮʠʪʝʪ, 

ʭʠʧʝʨʨʝʬʣʝʢʩʠʷ, ʢʣʦʥʫʩ ʥʘ ʩʪʲʧʘʣʦʪʦ, ʧʦʟʠʪʠʚʝʥ ʨʝʬʣʝʢʩ ʥʘ ɹʘʙʠʥʩʢʠ ʠ/ʠʣʠ 

ʍʦʬʬʤʘʥ.  
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¶ ʉʝʥʟʦʨʝʥ ʜʝʬʠʮʠʪ, ʜʦʢʘʟʘʥ ʩ ʥʝʚʨʦʣʦʛʠʯʝʥ ʧʨʝʛʣʝʜ. 

 

¶ ʄʦʪʦʨʝʥ ʜʝʬʠʮʠʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʣʘʙʦʩʪ ʟʘ ʯʝʪʠʨʠʪʝ ʢʨʘʡʥʠʢʘ, 

ʤʫʩʢʫʣʥʘ ʘʪʨʦʬʠʷ, ʧʘʨʘʧʘʨʝʟʘ ʠʣʠ ʢʚʘʜʨʠʧʘʨʝʟʘ.  

 

¶ ʉʬʠʥʢʪʝʨʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʦʠʪʦ ʥʷʤʘʪ ʜʨʫʛ ʩʦʤʘʪʠʯʝʥ ʧʨʦʠʟʭʦʜ.  

 

¶ ʄʠʥʠʤʫʤ ʜʚʝ ʥʠʚʘ ʥʘ ʰʠʡʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʜʠʩʢʦʚʘ ʙʦʣʝʩʪ, 

ʜʦʢʘʟʘʥʘ ʯʨʝʟ ʄʈʊ. 

 

ʂʨʠʪʝʨʠʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚʢʣʶʯʚʘʪ: 

 

¶ ʅʘʣʠʯʠʝ ʩʘʤʦ ʥʘ ʰʠʡʥʘ ʨʘʜʠʢʫʣʝʨʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ.  

 

¶ ʆʪʩʣʘʙʝʥʠ ʨʝʬʣʝʢʩʠ. 

 

¶ ʄʝʢ ʜʠʩʢʦʚ ʧʨʦʣʘʧʩ, ʜʦʢʫʤʝʥʪʠʨʘʥ ʩ ʄʈʊ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 6 ʤʝʩʝʮʘ. 

 

¶ ʀʟʦʣʠʨʘʥ ʨʘʜʠʢʫʣʝʨʝʥ ʤʦʪʦʨʝʥ ʜʝʬʠʮʠʪ. 

 

ʀʥʪʝʥʟʠʪʝʪʘ ʥʘ ʙʦʣʢʘʪʘ ʧʦ ʚʠʟʫʘʣʥʦ-ʘʥʘʣʦʛʦʚʘʪʘ ʩʢʘʣʘ - VAS ʦʪ 0 ʜʦ 10 ʝ 

ʠʟʩʣʝʜʚʘʥ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʩʨʘʚʥʝʥ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, 

ʢʘʢʪʦ ʠ ʩʣʝʜ 3 ʤʝʩʝʮʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  

 ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʝ ʦʮʝʥʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʩʢʘʣʠʪʝ ʟʘ 

ʤʠʝʣʦʧʘʪʠʷ: Nurick ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʠʷʪʘ ʧʨʠ ʭʦʜʝʥʝ ʠ ʧʦ 

ʤʦʜʠʬʠʮʠʨʘʥʘʪʘ ʦʨʪʦʧʝʜʠʯʥʘ ʩʢʘʣʘ - mJOA ʥʘ Benzel.  

ʉʪʝʧʝʥʠʪʝ ʚ ʩʢʘʣʘʪʘ ʥʘ Nurick ʩʘ ʦʪ 0 ʜʦ 5 ʢʘʪʦ ʚ ʙʲʣʛʘʨʩʢʠ ʚʘʨʠʘʥʪ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʲʦʪʚʝʪʥʦ:  

0 - ʈʘʜʠʢʫʣʝʨʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʤʠʝʣʦʧʘʪʠʷ; 

1 - ɹʝʣʝʟʠ ʥʘ ʩʧʠʥʘʣʥʦ ʫʚʨʝʞʜʘʥʝ, ʥʦ ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʨʦʤʷʥʘ ʚ ʧʦʭʦʜʢʘʪʘ; 
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2 ï ʃʝʢʦ ʟʘʪʨʫʜʥʝʥʠʝ ʚ ʧʦʭʦʜʢʘʪʘ, ʢʦʝʪʦ ʥʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʧʲʣʝʥ ʨʘʙʦʪʝʥ 

ʜʝʥ;  

3 ï ʀʟʢʣʶʯʠʪʝʣʥʦ ʟʘʪʨʫʜʥʝʥʘ ʧʦʭʦʜʢʘ, ʢʦʷʪʦ ʥʘʣʘʛʘ ʧʦʤʦʱ ʠ 

ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʲʣʝʥ ʨʘʙʦʪʝʥ ʜʝʥ ʠʣʠ ʫʧʨʘʞʥʷʚʘʥʝʪʦ ʥʘ ʧʨʦʬʝʩʠʷ; 

4 ï ɺʲʟʤʦʞʥʘ ʧʦʭʦʜʢʘ ʩʘʤʦ ʩ ʯʫʞʜʦ ʩʲʜʝʡʩʪʚʠʝ ʠʣʠ ʩ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ; 

5 ï ʆʙʝʟʜʚʠʞʝʥʦʩʪ/ ʧʨʠʢʦʚʘʥʦʩʪ ʥʘ ʣʝʛʣʦ. 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʥʘʫʯʝʥ ʪʨʫʜ ʩʤʝ ʨʘʟʜʝʣʠʣʠ ʩʢʘʣʘʪʘ ʥʘ Nurick ʥʘ ʜʚʝ 

ʦʪʜʝʣʥʠ ʢʘʪʝʛʦʨʠʠ: 1 ʚʢʣʶʯʚʘ ʩʪʝʧʝʥʠ 0, 1, 2 ï ʧʦ-ʣʝʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ 2 ï 

ʩʪʝʧʝʥʠ 3, 4, 5 ʚʢʣʶʯʚʘʪ ʧʘʮʠʝʥʪʠ ʩ ʪʝʞʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʜʦ ʧʲʣʥʦ ʦʙʝʟʜʚʠʞʚʘʥʝ. 

ʉʢʘʣʘʪʘ mJOA ʜʘʚʘ ʦʮʝʥʢʘ ʟʘ ʤʦʪʦʨʥʘʪʘ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʯʝʪʠʨʠʪʝ ʢʨʘʡʥʠʢʘ, 

ʩʝʥʟʦʨʥʠ ʠ ʩʬʠʥʢʪʝʨʥʠ ʥʘʨʫʰʝʥʠʷ. ʀʟʧʦʣʟʚʘʣʠ ʩʤʝ ʩʣʝʜʥʘʪʘ ʩʢʘʣʘ ʥʘ mJOA ʚ 

ʙʲʣʛʘʨʩʢʠ ʚʘʨʠʘʥʪ:  

ʄʦʪʦʨʥʘ ʬʫʥʢʮʠʷ:  

ɻʦʨʥʠ ʢʨʘʡʥʠʮʠ:  

0 - ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʨʲʮʝʪʝ 

1 ï ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʭʨʘʥʝʥʝ ʩ ʣʲʞʠʮʘ, ʥʦ ʠʤʘ ʟʘʧʘʟʝʥʠ ʜʚʠʞʝʥʠʷ ʚ ʨʲʮʝʪʝ 

2 ï ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʢʦʧʯʘʚʘʥʝ ʥʘ ʢʦʧʯʝ ʥʘ ʨʠʟʘ, ʥʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʭʨʘʥʝʥʝ ʩ ʣʲʞʠʮʘ 

3 ï ʀʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʟʘʢʦʧʯʘʚʘ ʨʠʟʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʟʘʪʨʫʜʥʝʥʠʝ 

4 ï ʀʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʟʘʢʦʧʯʘʚʘ ʨʠʟʘ ʩ ʣʝʢʦ ʟʘʪʨʫʜʥʝʥʠʝ 

5 ï ʅʷʤʘ ʜʘʥʥʠ ʟʘ ʜʠʩʬʫʥʢʮʠʷ 

ɼʦʣʥʠ ʢʨʘʡʥʠʮʠ: 

0 ï ʇʲʣʥʘ ʟʘʛʫʙʘ ʥʘ ʤʦʪʦʨʥʘ ʠ ʩʝʥʟʦʨʥʘ ʬʫʥʢʮʠʷ 

1 ï ɿʘʧʘʟʝʥʘ ʩʝʪʠʚʥʘ ʬʫʥʢʮʠʷ, ʙʝʟ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʚʠʞʝʥʠʝ ʚ ʢʨʘʡʥʠʮʠʪʝ 

2 ï ɺʲʟʤʦʞʥʠ ʜʚʠʞʝʥʠʷ ʚ ʢʨʘʡʥʠʮʠʪʝ, ʥʦ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʭʦʜʝʥʝ 

3 ï ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʜʚʠʞʝʥʠʝ ʧʦ ʛʣʘʜʢʘ ʧʦʚʲʨʭʥʦʩʪ ʩ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ 

4 ï ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʜʚʠʞʝʥʠʝ ʧʦ ʩʪʲʣʙʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʘʨʘʧʝʪ 

5 ï ʉʨʝʜʥʘ ʜʦ ʟʥʘʯʠʪʝʣʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʥʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʚʠʞʝʥʠʝ ʧʦ 

ʩʪʲʣʙʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʠʜʲʨʞʘʥʝ ʟʘ ʧʘʨʘʧʝʪ 

6 ï ʃʝʢʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʥʦ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʭʦʜʠ ʙʝʟ ʧʦʤʦʱʥʠ ʩʨʝʜʩʪʚʘ  

7 ï ʅʷʤʘ ʜʘʥʥʠ ʟʘ ʜʠʩʬʫʥʢʮʠʷ 
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ʉʝʥʟʦʨʥʘ ʬʫʥʢʮʠʷ: 

ɻʦʨʥʠ ʢʨʘʡʥʠʮʠ:  

0 ï ʇʲʣʥʘ ʟʘʛʫʙʘ ʥʘ ʩʝʪʠʚʥʦʩʪ ʚ ʛʦʨʥʠ ʢʨʘʡʥʠʮʠ 

1 ï ʊʝʞʢʘ ʟʘʛʫʙʘ ʥʘ ʩʝʪʠʚʥʦʩʪ ʠʣʠ ʙʦʣʢʘ 

2 ï ʃʝʢʘ ʟʘʛʫʙʘ ʥʘ ʩʝʪʠʚʥʦʩʪ 

3 ï ʅʷʤʘ ʜʘʥʥʠ ʟʘ ʟʘʛʫʙʘ ʥʘ ʩʝʪʠʚʥʦʩʪ 

ʉʬʠʥʢʪʝʨʥʘ ʜʠʩʬʫʥʢʮʠʷ: 

0 ï ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʠʢʮʠʷ ʚʦʣʝʚʦ 

1 ï ɿʥʘʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʤʠʢʮʠʷʪʘ 

2 ï ʃʝʢʠ ʜʦ ʩʨʝʜʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʤʠʢʮʠʷʪʘ 

3 ï ʅʦʨʤʘʣʥʘ ʤʠʢʮʠʷ 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʪʘʟʠ ʩʢʘʣʘ ʩʘ ʟʘ ʧʦ-ʧʦʜʨʦʙʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʢʣʠʥʠʯʥʘ ʫʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʘ ʦʪ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʧʘʪʦʣʦʛʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʨʝʟʫʣʪʘʪʘ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʧʘʮʠʝʥʪ, ʪʦʡ ʝ ʨʘʟʧʨʝʜʝʣʝʥ ʚ ʝʜʥʘ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ, 

ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʩʲʦʪʚʝʪʠʷ ʙʨʦʡ ʪʦʯʢʠ ʦʪ mJOA ʩʢʘʣʘʪʘ: 

¶ ɻʨʫʧʘ 1 - <= 11ʪ. - ʧʘʮʠʝʥʪʠ ʩ ʤʥʦʛʦ ʪʝʞʲʢ ʜʝʬʠʮʠʪ. 

¶ ɻʨʫʧʘ 2 - 12 ÷ 17ʪ. - ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʨʝʜʝʥ ʧʦ ʪʝʞʝʩʪ ʜʝʬʠʮʠʪ ʜʦ ʣʝʢ 

ʜʝʬʠʮʠʪ. 

ʅʝʚʨʦʠʟʦʙʨʘʟʠʪʝʣʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʨʝʰʘʚʘʱ ʬʘʢʪʦʨ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʘʜʝʢʚʘʪʥʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ, ʢʘʢʪʦ ʠ ʥʝʠʟʤʝʥʥʦ ʩʚʲʨʟʘʥʠ ʩ 

ʥʝʚʨʦʣʦʛʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ.  

ʇʨʝʜʦʧʝʨʪʠʚʥʦ ʩʘ ʠʟʚʲʨʰʚʘʥʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ - ʬʘʩ ʠ 

ʧʨʦʬʠʣ, ʧʦ ʢʦʠʪʦ ʠʟʤʝʨʚʘʤʝ ʲʛʲʣʘ ʥʘ Cobb ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʣʦʨʜʦʟʘʪʘ ʠʣʠ ʥʘʣʠʯʠʝ 

ʥʘ ʢʠʬʦʪʠʯʥʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʝʪʦ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʠʤ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ʒʛʲʣʲʪ ʥʘ Cobb ʝ ʠʟʤʝʨʝʥ ʧʦ ʩʣʝʜʥʠʷ ʤʝʪʦʜ: ʤʝʞʜʫ ʜʦʣʥʠʷ 

ʝʥʜʧʣʝʡʪ ʥʘ ʪʷʣʦʪʦ ʥʘ ʉ2 ʠ ʜʦʣʥʠʷ ʝʥʜʧʣʝʡʪ ʥʘ ʪʷʣʦʪʦ ʥʘ ʉ7. ɼʠʥʘʤʠʯʥʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ - ʬʣʝʢʩʠʷ ʠ ʝʢʩʪʝʥʟʠʷ ʙʠʚʘʪ ʠʟʚʲʨʰʚʘʥʠ ʧʨʠ ʩʲʤʥʝʥʠʷ ʟʘ 

ʥʝʩʪʘʙʠʣʥʦʩʪ. ʅʘ ʌʠʛʫʨʘ 2. ʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʝʥʦ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʲʛʲʣʘ ʥʘ 

Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.   

ʂʊ ʝ ʥʝʠʟʤʝʥʥʘ ʯʘʩʪ ʦʪ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʥʘʣʠʯʥʘʪʘ ʧʘʪʦʣʦʛʠʷ. 

ʀʟʧʦʣʟʚʘʤʝ ʢʦʤʧʶʪʲʨʥʦ-ʪʦʤʦʛʨʘʬʩʢʠ ʦʙʨʘʟʠ, ʢʦʛʘʪʦ ʦʮʝʥʷʚʘʤʝ ʢʦʩʪʥʦ-
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ʣʠʛʘʤʝʥʪʘʨʥʠʷ ʘʧʘʨʘʪ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ, 

ʦʢʘʟʚʘʱ ʢʦʤʧʨʝʩʠʷ ʚʲʨʭʫ ʤʠʝʣʦʥʘ ʠʣʠ ʥʘʣʠʯʠʝ ʥʘ ʜʠʩʢ-ʦʩʪʝʦʬʠʪ-ʢʦʤʧʣʝʢʩʠ ʠ 

ʟʥʘʯʝʥʠʝʪʦ ʠʤ ʟʘ ʧʦʜʣʝʞʘʱʘʪʘ ʢʦʤʧʨʝʩʠʷ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʘʢʩʠʘʣʥʠʪʝ ʦʙʨʘʟʠ 

ʠʟʤʝʨʚʘʤʝ ʜʠʘʤʝʪʲʨʘ ʥʘ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ ʠ ʧʨʘʚʠʤ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʦʜʛʦʪʦʚʢʘ 

ʟʘ ʨʘʟʤʝʨʘ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʤʧʣʘʥʪʠ.  

 

                        

ʌʠʛʫʨʘ 2. ʄʝʪʦʜ ʥʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. 

 

ʄʈʊ ʝ ʠʟʚʲʨʰʚʘʥʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ 

ʰʠʡʥʘ ʢʦʤʧʨʝʩʠʚʥʘ ʤʠʝʣʦʧʘʪʠʷ. ʊʷ ʥʠ ʜʘʚʘ ʥʘʡ-ʧʨʝʮʠʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʩʘʤʦ ʟʘ 

ʩʪʝʧʝʥʪʘ ʥʘ ʩʪʝʥʦʟʘ ʥʘ ʢʘʥʘʣʘ, ʥʦ ʩʲʱʦ ʠ ʜʝʪʘʡʣʥʦ ʩʝ ʠʟʦʙʨʘʟʷʚʘ 

ʠʥʪʨʘʤʝʜʫʣʘʨʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʠʝʣʦʥʘ. ʇʦʚʠʰʝʥʠʷʪ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʊ2 

- ʦʙʨʘʟʠʪʝ ʠ ʥʘʤʘʣʝʥʠʷ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʊ1 ʩʘ ʩʲʧʲʪʩʪʚʘʱʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʨʘʟʚʠʪʘ ʤʠʝʣʦʧʘʪʠʷ. ʇʦ ʪʷʭ ʩʤʝ ʩʪʝʧʝʥʫʚʘʣʠ ʩʪʘʜʠʷ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ, ʢʘʪʦ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʩʤʝ ʜʘʣʠ ʧʨʝʮʝʥʢʘ ʟʘ ʠʟʭʦʜʘ ʦʪ ʟʘʙʦʣʷʚʘʥʝʪʦ. ɽʢʟʘʢʪʥʘʪʘ 

ʦʮʝʥʢʘ ʥʘ ʧʦʚʠʰʝʥʠʷ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʚ ʥʘʡ-ʩʪʝʩʥʝʥʠʷ ʦʪʜʝʣ ʥʘ ʛʨʲʙʥʘʯʥʠʷ 

ʤʦʟʲʢ ʩʤʝ ʥʘʧʨʘʚʠʣʠ ʧʦ ʩʣʝʜʥʠʪʝ ʩʪʝʧʝʥʠ ʩʲʦʪʚʝʪʥʦ:  
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ʩʪʝʧʝʥ 0 ï ʥʦʨʤʘʣʝʥ ʄʈʊïʦʙʨʘʟ - ʥʷʤʘ ʜʘʥʥʠ ʟʘ ʧʦʚʠʰʝʥ ʠʥʪʨʘʤʝʜʫʣʘʨʝʥ 

ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʊ2 ʄʈʊïʦʙʨʘʟʠʪʝ; 

ʩʪʝʧʝʥ 1 ï ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ - ʠʤʘ ʜʘʥʥʠ ʟʘ ʧʨʝʜʠʤʥʦ ʥʝʷʩʥʠ ʠ ʙʣʝʜʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʪʨʘʤʝʜʫʣʘʨʥʠʷ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʊ2 ʄʈʊïʦʙʨʘʟʠʪʝ 

ʩʪʝʧʝʥ 2 ï ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ï ʥʘʣʠʯʠʝ ʥʘ ʠʥʪʝʥʟʠʚʥʘ ʠ ʷʩʥʦ 

ʜʝʬʠʥʠʨʘʥʘ ʛʨʘʥʠʮʘ ʚ ʠʥʪʨʘʤʝʜʫʣʘʨʥʠʷ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʊ2 ʄʈʊï 

ʦʙʨʘʟʠʪʝ. 

ʆʩʚʝʥ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ, ʦʧʨʝʜʝʣʝʥ ʩʧʨʷʤʦ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʤʠʝʣʦʥʘ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ, ʠʤʘʤʝ ʠ ʚʘʨʠʘʮʠʷ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʦʥʘʪʘ, ʢʦʷʪʦ 

ʦʙʭʚʘʱʘ ï ʪ.ʝ. ʬʦʢʘʣʥʘ ʧʨʦʤʷʥʘ ʠʣʠ ʧʨʦʤʷʥʘ ʚ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʤʠʝʣʦʥʘ ʩʘʤʦ ʟʘʜ 

ʥʠʚʦʪʦ ʥʘ ʢʦʤʧʨʝʩʠʷ, ʠʣʠ ʤʫʣʪʠʩʝʛʤʝʥʪʥʘ ï ʪ.ʝ. ʝ ʧʦ ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ 

ʝʜʥʦ ʥʠʚʦ. ʊʦʟʠ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʠʥʪʝʥʟʠʪʝʪ ʤʦʞʝ ʜʘ ʦʙʭʚʘʱʘ ʧʦʚʝʯʝ ʥʠʚʘ ʟʘʜ 

ʧʨʦʙʣʝʤʥʘʪʘ ʢʦʤʧʨʝʩʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʱʘ ʩʝ ʚ ʢʘʫʜʘʣʥʘ ʠʣʠ 

ʢʨʘʥʠʘʣʥʘ ʧʦʩʦʢʘ. ʊʝʟʠ ʠʟʤʝʥʝʥʠʷ ʩʘ ʦʟʥʘʯʝʥʠ ʩʲʦʪʚʝʪʥʦ:  

1. ʬʦʢʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ 

2. ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʠʥʪʝʥʟʠʪʝʪ. 

ʍʠʧʝʨʪʨʦʬʠʷʪʘ ʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ (ɿʅʃ) ʩʝ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʪ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʄʈʊ ʠ ʂʊ. ʅʘ ʄʈʊ-ʦʙʨʘʟʠʪʝ 

ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʠʤʘ ʥʷʢʦʣʢʦ ʚʘʨʠʘʮʠʠ, ʢʦʠʪʦ ʩʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠ ʩʲʦʪʚʝʪʥʦ:  

1 - ʥʝʧʨʝʢʲʩʥʘʪ ʚʘʨʠʘʥʪ ï ʦʙʭʚʘʥʘʪʠ ʩʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ ʥʠʚʦ;  

2 - ʩʝʛʤʝʥʪʠʨʘʥ ʚʘʨʠʘʥʪ ï ʧʦʨʘʟʝʥʠʪʝ ʥʠʚʘ ʩʘ ʥʷʢʦʣʢʦ, ʥʦ ʭʠʧʝʨʪʨʦʬʠʷʪʘ ʥʝ 

ʝ ʩʚʲʨʟʘʥʘ ʧʦʤʝʞʜʫ ʠʤ, ʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʤʝʩʪʘ;  

3 - ʩʤʝʩʝʥ ʚʘʨʠʘʥʪ ï ʠʤʘʤʝ ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʟʦʥʠ, ʢʦʠʪʦ ʩʘ ʥʝʧʨʝʢʲʩʥʘʪʠ, 

ʩʲʯʝʪʘʥʠ ʩʲʩ ʩʝʛʤʝʥʪʠʨʘʥʠ ʪʘʢʠʚʘ;  

4 - ʬʦʢʘʣʝʥ ʚʘʨʠʘʥʪ ï ʩʘʤʦ ʝʜʥʦ ʥʠʚʦ ʝ ʩ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ, 

ʦʙʠʢʥʦʚʝʥʦ ʪʘʤ, ʢʲʜʝʪʦ ʠʤʘʤʝ ʥʘʡ-ʛʦʣʷʤʘ ʢʦʤʧʨʝʩʠʷ.  

ʆʟʥʘʯʠʣʠ ʩʤʝ ʭʠʧʝʨʪʨʦʬʠʷʪʘ ʟʘʝʜʥʦ ʩ  ʦʩʠʬʠʢʘʮʠʷʪʘ, ʧʦʨʘʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʄʈʊïʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ. ɿʘ ʧʦ-ʜʝʪʘʡʣʥʦ 

ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ ʦʪ ʦʩʠʬʠʢʘʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʱʘʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ 
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ʩ ʧʦʤʦʱʪʘ ʥʘ ʂʊïʦʙʨʘʟʠ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʝ ʦʙʝʢʪ ʥʘ ʧʦ-

ʟʘʜʲʣʙʦʯʝʥʦ ʙʲʜʝʱʦ ʧʨʦʫʯʚʘʥʝ.  

ʉ ʮʝʣ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʠʟʧʦʣʟʚʘʥ Microsoft Office Excel, ʚʝʨʩʠʷ 2015. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʝ ʦʩʲʱʝʩʪʚʝʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ 

ʩʦʬʪʫʝʨ IBM SPSS Statistics, ʚʝʨʩʠʷ 23.0.0.0. ʊʝʩʪʦʚʝ, ʢʦʠʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʩʨʘʚʥʝʥʠʝ ʥʘ ʢʘʪʝʛʦʨʠʡʥʠ ʧʨʦʤʝʥʣʠʚʠ ʝ Pearson Chi-Square test ʠ Leveneôs test for 

equality of variances. ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ ʝ 

ʠʟʧʦʣʟʚʘʥ Fisherôs Exact ʪʝʩʪ. ɺ ʩʣʫʯʘʠʪʝ ʩ ʣʠʧʩʚʘʱʦ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʩʲʦʪʚʝʪʥʦ Mann-Whitney U ʠ Kruskal-Wallis ʪʝʩʪ. ɿʘ ʦʮʝʥʢʘ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ ʤʝʞʜʫ ʜʚʝ ʩʚʲʨʟʘʥʠ ʠʟʤʝʨʚʘʥʠʷ ʝ ʠʟʧʦʣʟʚʘʥ 

Spearmanôs rho test. ʇʨʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

Mann-Whitney U ʠ Kruskal-Wallis ʪʝʩʪ. ɿʘ ʜʘ ʘʥʘʣʠʟʠʨʘʤʝ ʩʪʝʧʝʥ ʥʘ ʥʦʨʤʘʣʥʦʩʪ 

ʠʟʧʦʣʟʚʘʭʤʝ Shapiro ï Wilkôs test. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʢʦʨʝʣʘʮʠʷ ʧʨʠʝʤʘʤʝ ʧʨʠ 

ʩʪʦʡʥʦʩʪ ʥʘ P<0,05. 

 

ʍʠʨʫʨʛʠʯʥʘ ʪʝʭʥʠʢʘ 

 

ʇʨʠ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʝʢʦʤʧʨʝʩʠʷ, ʚʢʣʶʯʚʘʱʘ ʤʝʜʠʘʥʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʜʠʩʢʝʢʪʦʤʠʷ ʥʘ ʩʲʩʝʜʥʠʪʝ ʧʨʠʣʝʞʘʱʠ ʥʠʚʘ, ʩʲʦʪʚʝʪʥʦ ʩ ʦʩʪʝʦʬʠʪ- 

ʠ ʜʠʩʢʝʢʪʦʤʠʷ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʧʲʣʥʠʷ ʥʘʙʦʨ ʦʪ ʥʘʣʠʯʥʠ ʦʧʝʨʘʪʠʚʥʠ ʤʠʢʨʦʩʢʦʧʠ, 

ʚʠʩʦʢʦʩʢʦʨʦʩʪʝʥ ʜʨʠʣ, ʢʘʢʪʦ ʠ ʱʘʪʝʣʝʥ ʩʢʦʧʠʯʝʥ ʢʦʥʪʨʦʣ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ 

ʠʥʪʝʨʚʝʥʠʨʘʥʠʪʝ ʥʠʚʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʚ ʢʣʠʥʠʢʘʪʘ ʤʦʙʠʣʥʠ ʨʝʥʪʛʝʥʦʚʠ ʘʧʘʨʘʪʠ ʪʠʧ ʉ-ʨʘʤʦ.  

ʉ ʮʝʣ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ ʬʫʟʠʷ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʩʠʩʪʝʤʠʪʝ: Stryker VBOSS (Vertebral 

Body Support System) and Reflex Hybrid Anterior Cervical Plating System, Medtronic 

Pyramesh and Atlantis Anterior Cervical Plate System, Alphatec Spine ï Trestle 

Anterior Cervical Plating System and Novel CP Vertebral Body Replacement System.  

ʇʨʝʜʦʧʝʨʘʪʠʚʥʦ ʧʣʘʥʠʨʘʥʝ ʧʨʘʚʠʤ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʪʝ ʦʙʨʘʟʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ - ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʂʊ ʠ ʄʈʊ. ʀʟʧʦʣʟʚʘʤʝ ʛʠ ʩ ʮʝʣ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʥʠʚʦʪʦ, ʥʘʣʠʯʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʜʝʢʦʤʧʨʝʩʠʷ, ʢʘʢʪʦ ʠ ʩʲʦʪʚʝʪʥʘʪʘ 
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ʬʫʟʠʨʘʱʘ ʠʥʬʦʨʤʘʮʠʷ - ʜʠʘʤʝʪʲʨ ʠ ʜʲʣʞʠʥʘ ʥʘ ʤʝʰʘ, ʜʲʣʞʠʥʘ ʥʘ ʧʣʘʢʘʪʘ ʠ 

ʦʧʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʚʠʥʪʦʚʝʪʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʘʥʛʫʣʘʮʠʷ ʥʘ ʧʣʘʢʘʪʘ.  

ʆʧʝʨʘʮʠʠʪʝ ʧʨʝʤʠʥʘʚʘʪ ʩ ʦʙʱʘ ʝʥʜʦʪʨʘʭʝʘʣʥʘ ʘʥʝʩʪʝʟʠʷ ʩ ʤʫʩʢʫʣʝʥ 

ʨʝʣʘʢʩʘʥʪ, ʧʦ-ʚʲʟʤʦʞʥʦʩʪ ʢʨʘʪʢʦʜʝʡʩʪʚʘʱ ʩ ʮʝʣ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʪʨʘʦʧʝʨʘʪʠʚʝʥ 

ʥʝʚʨʦʤʦʥʠʪʦʨʠʥʛ. ʇʨʠ ʩʲʧʲʪʩʪʚʘʱʠ ʩʦʤʘʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʩʝ ʧʦʩʪʘʚʷ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʮʝʥʪʨʘʣʝʥ ʚʝʥʦʟʝʥ ʠʟʪʦʯʥʠʢ. ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʘ ʢʘʪʝʪʝʨʠʟʠʨʘʥʠ. 

ʇʨʠʣʘʛʘ ʩʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʘʥʪʠʙʠʦʪʠʯʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʥʘʡ-ʯʝʩʪʦ ʪʨʝʪʘ ʛʝʥʝʨʘʮʠʷ 

ʮʝʬʘʣʦʩʧʦʨʠʥ ʧʨʝʜʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʦʩʣʝʜʥʠʷ ʝʪʘʧ ʦʪ 

ʜʝʢʦʤʧʨʝʩʠʷʪʘ - ʘ ʠʤʝʥʥʦ ʧʨʷʢʦʪʦ ʤʘʥʠʧʫʣʠʨʘʥʝ ʚʲʨʭʫ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ 

ʠ ʧʦʜʣʝʞʘʱʘʪʘ ʜʫʨʘ ʥʘ ʤʠʝʣʦʥʘ. ʊʦʡ ʩʝ ʧʨʝʫʩʪʘʥʦʚʷʚʘ ʚ ʨʘʥʥʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ 

ʧʝʨʠʦʜ, ʧʨʠ ʣʠʧʩʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʤʫ ʠʟʧʦʣʟʚʘʥʝ. 

ɸʥʪʠʢʦʘʛʫʣʘʥʪʥʘʪʘ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʚʢʣʶʯʚʘʱʘ ʥʠʩʢʦʤʦʣʝʢʫʣʥʠ ʭʝʧʘʨʠʥʠ ʠ 

ʢʦʤʧʨʝʩʠʚʥʠ ʯʦʨʘʧʠ, ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ ʟʘ ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʪʨʦʤʙʦʪʠʯʥʠ 

ʠʥʮʠʜʝʥʪʠ ʠ ʨʠʪʲʤʥʠ ʩʲʨʜʝʯʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ 

ʧʨʠʢʦʚʘʥʠ ʥʘ ʣʝʛʣʦ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 

ʇʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʝ ʧʦ ʛʨʲʙ. ʇʦʜ ʰʠʷʪʘ ʠ ʨʘʤʝʥʝʪʝ ʩʝ ʧʦʩʪʘʚʷʪ 

ʧʦʜʣʦʞʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʝʫʪʨʘʣʥʘ ʧʦʟʠʮʠʷ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʝʢʩʪʝʥʟʠʷ. 

ʀʟʙʷʛʚʘ ʩʝ ʧʨʝʢʘʣʝʥʘ ʝʢʩʪʝʥʟʠʷ ʠʣʠ ʬʣʝʢʩʠʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʪʝʞʢʘ ʩʪʝʥʦʟʘ, 

ʧʦʨʘʜʠ ʦʧʘʩʥʦʩʪ ʦʪ ʝʧʠʜʫʨʘʣʥʘ ʢʦʤʧʨʝʩʠʷ ʠ ʫʚʨʝʞʜʘʥʝ ʥʘ ʧʦʜʣʝʞʘʱʠʪʝ ʥʝʨʚʥʠ 

ʩʪʨʫʢʪʫʨʠ.  

ʉʧʦʨʝʥ ʦʩʪʘʚʘ ʚʲʧʨʦʩʲʪ ʟʘ ʨʫʪʠʥʥʦ ʤʦʥʠʪʦʨʠʨʘʥʝ ʥʘ ʩʦʤʘʪʦ-ʩʝʥʟʦʨʥʠ 

ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʥʷʢʦʠ 

ʧʨʝʧʦʨʲʯʚʘʪ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʤʦʥʠʪʦʨʠʨʘʥʝ ʩ ʪʚʲʨʜʝʥʠʝʪʦ ʟʘ ʧʦʪʝʥʮʠʘʣʥʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʥʝʚʨʦʣʦʛʠʯʥʦ ʫʚʨʝʞʜʘʥʝ. ʊʲʡ ʢʘʪʦ ʮʷʣʦʩʪʥʦ ʪʦʟʠ ʨʠʩʢ ʝ 

ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʲʢ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ, ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʟʘʤʠʩʣʠʤ ʜʘʣʠ 

ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʚʨʝʤʝ ʠ ʨʘʟʭʦʜʠ, ʢʦʠʪʦ ʪʦ ʙʠ ʢʦʩʪʚʘʣʦ ʝ ʦʧʨʘʚʜʘʥʦ. ʅʝʦʙʭʦʜʠʤʠ 

ʩʘ ʟʘʜʲʣʙʦʯʝʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʪʝʤʘʪʘ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʚ ʧʦʣʟʘ ʥʘ 

ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦʪʦ ʤʦʥʠʪʦʨʠʨʘʥʝ.    
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ʌʠʛʫʨʘ 3. ʆʩʥʦʚʥʠ ʝʪʘʧʠ ʥʘ ʦʧʠʩʘʥʘʪʘ ʭʠʨʫʨʛʠʯʥʘ ʠʥʪʝʨʚʝʥʮʠʷ. ɸ. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ 

ʨʘʟʨʝʟ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʙʨʦʡ ʥʠʚʘ. ɹ. ɺ ʠʥʪʝʨʬʘʩʮʠʘʣʝʥ ʧʣʘʥ ʢʘʨʦʪʠʜʥʠʷʪ ʩʲʜʦʚʦ - ʥʝʨʚʝʥ ʩʥʦʧ 

ʦʩʪʚʘʪ ʣʘʪʝʨʘʣʥʦ, ʘ ʪʨʘʭʝʦʝʟʦʬʘʛʝʘʣʥʠʷʪ ʢʦʤʧʣʝʢʩ - ʤʝʜʠʘʣʥʦ. ʇʘʣʧʘʮʠʷʪʘ ʥʘ ʢʘʨʦʪʠʜʥʘʪʘ ʘʨʪʝʨʠʷ 

ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʜʠʩʝʢʮʠʷʪʘ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʣʘʪʝʨʘʣʥʘʪʘ ʡ 

ʨʝʪʨʘʢʮʠʷ. ɺ. ʇʲʨʚʠ ʝʪʘʧ ʦʪ ʜʠʩʢʝʢʪʦʤʠʷʪʘ ʥʘ ʧʨʠʣʝʞʘʱʠʪʝ ʥʠʚʘ ʢʨʘʥʠʘʣʥʦ ʠ ʢʘʫʜʘʣʥʦ ɻ., ɼ. ʠ ɽ. 

ʇʦʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʬʠʥʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩʪʨʘʥʠʯʥʦ ʢʲʤ ʧʨʠʣʝʞʘʱʠʪʝ 

ʠʟʭʦʜʷʱʠ ʥʝʨʚʠ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʟʘʧʦʯʚʘ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʥʘʡ - ʤʘʣʢʘ ʢʦʤʧʨʝʩʠʷ ʩ ʮʝʣ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʫʚʨʝʜʘ ʥʘ ʧʦʜʣʝʞʘʱʠʷ ʤʠʝʣʦʥ. ɾ. ɸʢʩʠʘʣʝʥ ʩʨʝʟ ʧʨʝʟ ʠʥʪʝʨʚʝʥʠʨʘʥʦʪʦ ʥʠʚʦ ï ʪʲʤʥʠʷʪ ʫʯʘʩʪʲʢ ʝ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ. ɿ. ʇʦʩʪʘʚʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ ʠʤʧʣʘʥʪ ʚ ʦʧʪʠʤʘʣʥʦ 

ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨ, ʩʲʦʙʨʘʟʝʥ ʩ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʘʮʠʝʥʪʘ.   

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠʣʠ ʦʧʠʪʘ, ʢʦʡʪʦ ʠʤʘ ʭʠʨʫʨʛʲʪ ʦʧʨʝʜʝʣʷ 

ʣʷʚʘ ʠʣʠ ʜʷʩʥʘ ʩʪʨʘʥʘ ʟʘ ʜʦʩʪʲʧ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʟʘʚʠʰʝʥʠʷʪ ʨʠʩʢ ʦʪ ʫʚʨʝʞʜʘʥʝ 

ʥʘ ʣʘʨʠʥʛʝʘʣʥʠʷʪ ʥʝʨʚ ʧʨʠ ʜʝʩʝʥ ʜʦʩʪʲʧ ʩʘ ʧʨʠʯʠʥʘ ʟʘ ʣʝʚʦʩʪʨʘʥʝʥ ʜʦʩʪʲʧ. ʍʦʜʲʪ 

ʥʘ ʜʝʩʥʠʷ ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ ʤʠʥʘʚʘ ʩʲʱʦ ʤʝʞʜʫ ʪʨʘʭʝʷʪʘ ʠ ʝʟʦʬʘʛʘ, ʥʦ ʤʦʞʝ ʜʘ 

ʧʦʝʤʝ ʨʘʟʣʠʯʝʥ ʧʲʪ ʠ ʜʘ ʣʝʞʠ ʧʦ-ʧʦʚʲʨʭʥʦʩʪʥʦ, ʦʪʢʦʣʢʦʪʦ ʥʝʨʚʲʪ ʦʪ ʣʷʚʘʪʘ 

ʩʪʨʘʥʘ. ʊʘʟʠ ʘʥʘʪʦʤʠʯʥʘ ʚʘʨʠʘʮʠʷ ʧʨʘʚʠ ʜʝʩʥʠʷʪ ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ ʧʦ-ʧʦʜʘʪʣʠʚ ʥʘ 

ʫʚʨʝʜʘ, ʩʚʲʨʟʘʥʘ ʩ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘʪʘ ʨʝʪʨʘʢʮʠʷ. ʈʘʟʨʝʟʲʪ ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʘʜʣʲʞʝʥ 

ʫʩʧʦʨʝʜʥʦ ʩ ʧʨʝʜʥʦʤʝʜʠʘʣʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʪʝʨʥʦʢʣʝʠʜʦʤʘʪʦʠʜʝʥ 

ʤʫʩʢʫʣ, ʩ ʮʝʣ ʜʦʩʪʘʪʲʯʝʥ ʜʦʩʪʲʧ ʜʦ ʩʲʦʪʚʝʪʥʠʪʝ ʥʠʚʘ ʟʘ ʠʥʪʝʨʚʝʥʮʠʷ. ʉʣʝʜʚʘ 

ʜʠʩʝʢʮʠʷ ʥʘ ʧʦʜʢʦʞʠʝʪʦ ʠ ʧʣʘʪʠʟʤʘʪʘ ʥʘʜʣʲʞʥʦ, ʫʩʧʦʨʝʜʥʦ ʩ ʥʘʧʨʘʚʝʥʠʷ ʢʦʞʝʥ 

ʨʘʟʨʝʟ. ɺ ʠʥʪʝʨʬʘʩʮʠʘʣʝʥ ʧʣʘʥ ʢʘʨʦʪʠʜʥʠʷʪ ʩʲʜʦʚʦ - ʥʝʨʚʝʥ ʩʥʦʧ ʦʩʪʘʚʘ 

ʣʘʪʝʨʘʣʥʦ, ʘ ʪʨʘʭʝʦʝʟʦʬʘʛʝʘʣʥʠʷʪ ʢʦʤʧʣʝʢʩ - ʤʝʜʠʘʣʥʦ. ʇʘʣʧʘʮʠʷʪʘ ʥʘ 

ʢʘʨʦʪʠʜʥʘʪʘ ʘʨʪʝʨʠʷ ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʜʠʩʝʢʮʠʷʪʘ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʣʘʪʝʨʘʣʥʘʪʘ ʡ ʨʝʪʨʘʢʮʠʷ. ʇʨʝʚʝʨʪʝʙʨʘʣʥʘʪʘ 

ʬʘʩʮʠʷ ʩʝ ʦʪʚʘʨʷ ʧʦ ʦʩʪʲʨ ʥʘʯʠʥ ʩ ʮʝʣ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʧʨʝʜʥʠʷ ʥʘʜʣʲʞʝʥ 

ʣʠʛʘʤʝʥʪ ʠ ʧʨʝʜʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʨʝʰʣʝʥʥʠʪʝ ʪʝʣʘ. ʆʨʠʝʥʪʘʮʠʷ ʟʘ ʩʨʝʜʥʘʪʘ 

ʣʠʥʠʷ ʥʘ ʧʨʝʰʣʝʥʥʠʪʝ ʪʝʣʘ ʧʦʣʫʯʘʚʘʤʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʟʠʮʠʷʪʘ ʥʘ ʤʝʜʠʘʣʥʘʪʘ 

ʛʨʘʥʠʮʘ ʥʘ ʜʚʘʪʘ ʤʫʩʢʫʣʘ ʣʦʥʛʫʩ ʢʦʣʠ. ʉʣʝʜʚʘ ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʪʘʧ ʥʘ 

ʬʣʫʦʨʦʩʢʦʧʩʢʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʥʠʚʘ. ʀʟʧʦʣʟʚʘ ʩʝ ʩʫʙʧʝʨʠʦʩʪʘʣʥʘ 

ʜʠʩʝʢʮʠʷ ʥʘ ʜʲʣʛʠʪʝ ʰʠʡʥʠ ʤʫʩʢʫʣʠ ʣʘʪʝʨʘʣʥʦ ʦʪ ʚʩʷʢʘ ʩʪʨʘʥʘ, ʥʘʡ-ʯʝʩʪʦ ʩ 

ʧʦʤʦɦʪʘ ʥʘ ʙʠʧʦʣʘʨʥʘ ʢʦʘʛʫʣʘʮʠʷ, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʧʦʩʪʘʚʷʥʝ ʥʘ ʘʚʪʦʤʘʪʠʯʥʘ 

ʨʝʪʨʘʢʪʦʨʥʘ ʩʠʩʪʝʤʘ ʩ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʩʧʨʷʤʦ ʭʨʘʥʦʧʨʦʚʦʜʘ ʠ ʩʲʜʦʚʦ-ʥʝʨʚʥʠʪʝ 
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ʩʪʨʫʢʪʫʨʠ ʚ ʦʢʦʣʥʦʩʪ. ʃʘʪʝʨʘʣʥʘʪʘ ʜʠʩʝʢʮʠʷ ʥʘ ʜʚʘʪʘ ʤʫʩʢʫʣʘ ʣʦʥʛʫʩ ʢʦʣʠ ʪʨʷʙʚʘ 

ʜʘ ʝ ʤʠʥʠʤʠʟʠʨʘʥʘ ʚ ʣʘʪʝʨʘʣʥʘ ʧʦʩʦʢʘ, ʧʦʨʘʜʠ ʨʠʩʢ ʦʪ ʫʚʨʝʞʜʘʥʝ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ 

ʚʝʨʪʝʙʨʘʣʥʘ ʘʨʪʝʨʠʷ. ʇʨʝʢʘʣʝʥʘʪʘ ʣʘʪʝʨʘʣʥʘ ʜʠʩʢʝʮʠʷ ʥʘ ʜʚʘʪʘ ʤʫʩʢʫʣʘ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʫʚʨʝʜʘ ʥʘ ʧʨʠʣʝʞʘʱʘʪʘ ʩʠʤʧʘʪʠʢʫʩʦʚʘ ʚʝʨʠʛʘ ʩ ʧʦʩʣʝʜʚʘʱʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʫʥʠʣʘʪʝʨʘʣʝʥ ʩʠʥʜʨʦʤ ʥʘ ʍʦʨʥʝʨ. ɺʪʦʨʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʨʝʪʨʘʢʪʦʨ ʩ ʰʧʘʪʫʣʠ 

ʧʦʜʦʙʨʷʚʘ ʚʠʜʠʤʦʩʪʪʘ ʚ ʨʦʩʪʨʦʢʘʫʜʘʣʥʘ ʧʦʩʦʢʘ. 

ʇʦʩʣʝʜʚʘ ʝʪʘʧ ʥʘ ʠʥʮʠʟʠʷ ʥʘ ʧʨʝʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠ ʧʨʝʜʥʘʪʘ ʯʘʩʪ 

ʥʘ ʬʠʙʨʦʟʥʠʷ ʧʨʲʩʪʝʥ ʥʘ ʠʥʪʝʨʚʝʨʪʝʙʨʘʥʠʪʝ ʜʠʩʢʦʚʝ ʥʘʜ ʠ ʧʦʜ ʥʠʚʦʪʦ ʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʦ ʫʚʝʣʠʯʝʥʠʝ. ʉ ʮʝʣ ʝʢʩʪʨʠʧʠʨʘʥʝʪʦ ʠʤ 

ʠʟʧʦʣʟʚʘʤʝ ʢʶʨʝʪʠ ʠ ʜʠʩʢʦʪʦʤʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʢʶʨʝʪʠ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ ʠ 

ʧʨʠʣʝʞʘʱʠʪʝ ʢʲʤ ʧʨʝʰʣʝʥʥʠʪʝ ʪʝʣʘ ʭʨʫʱʷʣʥʠ ʧʣʘʩʪʠʥʢʠ. ʉʣʝʜʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʚʠʩʦʢʦʦʙʦʨʦʪʝʥ ʜʨʠʣ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʝʜʠʘʥʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ 

ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ. ʇʦʩʣʝʜʥʠʷʪ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʠ ʜʠʩʝʮʠʨʘ. ɿʘ ʮʝʣʪʘ ʥʘ 

ʜʝʢʦʤʧʨʠʤʠʨʘʥʝ ʥʘ ʚʝʨʪʝʙʨʘʣʥʠʷ ʢʘʥʘʣ ʠ ʥʝʚʨʦʬʦʨʘʤʝʥʠʪʝ ʜʚʫʩʪʨʘʥʥʦ 

ʠʟʧʦʣʟʚʘʤʝ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ Kerrison. ɿʘ ʣʘʪʝʨʘʣʥʘ ʛʨʘʥʠʮʘ ʥʘ ʜʝʢʦʤʧʨʝʩʠʷʪʘ 

ʦʩʪʘʚʷʤʝ ʫʥʢʦʚʝʨʪʝʙʨʘʣʥʠʪʝ ʩʪʘʚʠ ʥʝʥʘʨʫʰʝʥʠ, ʥʦ ʧʨʝʤʘʭʚʘʤʝ ʩʲʧʲʪʩʪʚʘʱʠʪʝ 

ʦʩʪʝʦʬʠʪʠ ʩ ʮʝʣ ʱʘʪʝʣʥʘ ʬʦʨʘʤʠʥʦʪʦʤʠʷ ʜʚʫʩʪʨʘʥʥʦ ʥʘ ʚʩʠʯʢʠ ʜʠʩʢʦʚʠ ʥʠʚʘ. 

ʇʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠ ʩʪʝʥʦʟʠ ʟʘʧʦʯʚʘʤʝ ʜʦʩʪʲʧʘ ʦʪ ʥʠʚʦʪʦ ʩ ʥʘʡ-ʤʘʣʢʦ ʚʠʜʠʤʘ 

ʢʦʤʧʨʝʩʠʷ ʠ ʧʨʦʜʲʣʞʘʚʘʤʝ ʢʲʤ ʩʠʣʥʦ ʩʪʝʥʦʪʠʯʥʦ ʠʟʤʝʥʝʥʠʪʝ ʫʯʘʩʪʲʮʠ. ɺʲʧʨʝʢʠ 

ʯʝ ʨʝʟʝʢʮʠʷʪʘ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ, ʪʷ ʦʩʠʛʫʨʷʚʘ ʧʦ-

ʩʠʛʫʨʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʝʧʠʜʫʨʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʜʦʩʪʲʧ ʜʦ ʦʩʪʝʦʬʠʪʠʪʝ ʦʪ 

ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ ʠ ʦʧʪʠʤʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʜʚʫʩʪʨʘʥʥʦ 

ʠʟʣʠʟʘʱʠʪʝ ʥʝʨʚʥʠ ʢʦʨʝʥʯʝʪʘ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʥʠʚʦ. ɿʘ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʦʪʚʘʨʷʥʝ 

ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠʟʧʦʣʟʚʘʤʝ ʦʩʪʨʘ ʢʫʢʘ, ʧʨʦʜʲʣʞʘʚʘʤʝ ʩ 1ʤʤ 

ʠʥʩʪʨʫʤʝʥʪ ʥʘ Kerrison. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʝʢʚʘʪʥʦ ʠʟʚʲʨʰʝʥʘ ʜʝʢʦʤʧʨʝʩʠʷ, ʩ ʠʣʠ 

ʙʝʟ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʠ ʜʦʩʪʠʛʘʥʝ ʜʦ ʝʧʠʜʫʨʘʣʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʧʨʝʮʝʥʢʘ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʧʨʘʚʠʤ ʱʘʪʝʣʥʘ ʭʝʤʦʩʪʘʟʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʚʢʣʶʯʚʘʱʘ ʢʦʩʪʝʥ ʚʦʩʲʢ ʠʣʠ ʭʝʤʦʩʪʘʪʠʯʥʠ ʘʛʝʥʪʠ. ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ 

ʥʘ ʢʦʨʧʝʢʪʦʤʠʷʪʘ ʪʷ ʪʨʷʙʚʘ ʜʘ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 15-16ʤʤ ʥʘ ʰʠʨʠʥʘ. ʊʦʚʘ 

ʛʘʨʘʥʪʠʨʘ ʠʟʚʲʨʰʝʥʘʪʘ ʦʧʪʠʤʘʣʘʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʧʦ ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʮʷʣʦʪʦ 

ʝʧʠʜʫʨʘʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.  
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ʌʠʛʫʨʘ 4. ɸ. ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʠʩʦʢʦʦʙʦʨʦʪʝʥ ʜʨʠʣ. ɹ. ʀʟʧʦʣʟʚʘʥʝ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪ ʥʘ Kerrison ʩ ʮʝʣ ʬʠʥʘʣʥʘ ʧʨʝʮʠʟʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʢʲʤ ʩʪʨʘʥʠʯʥʦ ʧʨʠʣʝʞʘʱʠʪʝ 

ʠʟʭʦʜʷʱʠ ʥʝʨʚʠ. ɺ. ʀʥʮʠʟʠʷ ʥʘ ʩʠʣʥʦ ʦʩʠʬʠʮʠʨʘʣ ʠ ʩʨʘʩʪʥʘʣ ʣʠʛʘʤʝʥʪ. ɻ. ɽʢʩʮʠʟʠʷ ʥʘ ʟʘʜʝʥ 

ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ. ɼ. ʀʟʛʣʝʜ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʜʫʨʘ ʩʣʝʜ ʝʢʩʮʠʟʠʷ ʥʘ ʟʘʜʝʥ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ. ɽ. 

ʀʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱ ʠʤʧʣʘʥʪ ʟʘ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʪʷʣʦʪʦ ʥʘ ʧʨʝʤʘʭʥʘʪʠʷ ʧʨʝʰʣʝʥ.  

 

ʉʣʝʜʚʘ ʝʪʘʧʲʪ ʥʘ ʧʨʘʚʠʣʝʥ ʠʟʙʦʨ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ ʠʤʧʣʘʥʪ. ʈʘʟʤʝʨʠʪʝ ʤʫ ʩʘ 

ʧʨʝʮʠʟʥʦ ʠʟʤʝʨʝʥʠ ʠ ʩʲʦʙʨʘʟʝʥʠ ʩ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʘʥʘʪʦʤʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʧʘʮʠʝʥʪʘ. ʀʟʙʦʨʲʪ ʥʘ ʠʤʧʣʘʥʪʘ ʩʝ ʩʲʧʲʪʩʪʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʪ ʬʣʫʦʨʦʩʢʦʧʩʢʠ 

ʢʦʥʪʨʦʣ ʩ ʮʝʣ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʠʪʤʘʣʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ. ʉʣʝʜ ʦʢʦʥʯʘʪʝʣʥʠʷ ʠʟʙʦʨ  

ʥʘ ʠʤʧʣʘʥʪ ʠʟʧʲʣʚʘʤʝ ʮʝʥʪʲʨʘ ʤʫ ʩ ʣʦʢʘʣʝʥ ʢʦʩʪʝʥ ʘʚʪʦʛʨʘʬʪ, ʜʦʙʠʪ ʦʪ ʤʷʩʪʦʪʦ 

ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ. ʉʣʝʜʚʘ ʝʪʘʧ ʥʘ ʧʨʝʜʥʘ ʬʠʢʩʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʡʥʘ ʧʣʘʢʘ. ʊʷ ʩʝ 

ʠʟʚʲʨʰʚʘ ʩ ʮʝʣ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʬʫʟʠʷ, ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʜʠʩʣʦʢʘʮʠʷ ʥʘ 

ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ, ʨʝʜʫʮʠʨʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʢʠʬʦʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ ʠ 

ʤʠʥʠʤʠʟʠʨʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʚʲʥʰʥʘ ʠʤʦʙʠʣʠʟʘʮʠʷ. ʄʥʦʛʦ 

ʚʘʞʝʥ ʝʪʘʧ ʝ ʠʟʙʦʨʲʪ ʥʘ ʦʧʪʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʧʣʘʢʘʪʘ, ʩʲʦʙʨʘʟʝʥ ʩ 

ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʘʥʘʪʦʤʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʠʟʚʲʨʰʝʥʠʪʝ ʢʦʨʧʝʢʪʦʤʠʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʣʘʢʠ ʠʤʘʪ ʨʘʟʨʘʙʦʪʝʥ ʟʘʢʣʶʯʚʘʱ 

ʤʝʭʘʥʠʟʲʤ ʥʘ ʚʠʥʪʯʝʪʘʪʘ, ʢʦʝʪʦ ʦʪʭʚʲʨʣʷ ʥʝʦʙʭʠʤʦʩʪʪʘ ʦʪ ʠʥʪʨʘʦʧʝʨʘʪʠʚʝʥ 

ʬʣʫʦʨʦʩʢʦʧʩʢʠ ʢʦʥʪʨʦʣ ʟʘ ʚʝʨʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʢʦʨʪʠʢʘʣʥʦ ʧʦʩʪʘʚʷʥʝ, ʢʘʢʪʦ ʝ ʙʠʣʦ 

ʚ ʥʝʜʘʣʝʯʥʦʪʦ ʤʠʥʘʣʦ. ʅʘʰʘʪʘ ʪʝʭʥʠʢʘ ʚʢʣʶʯʚʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʬʠʥʘʣʥʘ 

ʬʣʫʦʨʦʩʢʦʧʩʢʘ ʚʝʨʠʬʠʢʘʮʠʷ.  

ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʬʠʢʩʘʮʠʷ ʠʤʘʪ ʨʘʟʣʠʯʥʘ ʚʘʨʠʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʧʨʷʤʦ ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʪʝ ʩʝ ʜʝʣʷʪ ʥʘ 

ʬʠʢʩʠʨʘʥʠ ʠ ʚʘʨʠʘʙʠʣʥʠ. ʌʠʢʩʠʨʘʥʠʪʝ ʦʩʠʛʫʨʷʚʘʪ ʥʝʧʨʦʤʝʥʷʝʤ ʲʛʲʣ ʥʘ ʚʢʘʨʚʘʥʝ 

ʥʘ ʚʠʥʪʯʝʪʘʪʘ ʠ ʥʠʢʘʢʚʦ ʜʚʠʞʝʥʠʝ ʤʝʞʜʫ ʩʠʩʪʝʤʘʪʘ ʠ ʚʠʥʪʯʝʪʘʪʘ. ɺʘʨʠʘʙʠʣʥʠʪʝ 

ʩʠʩʪʝʤʠ ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʤʝʥʷʝʤ ʲʛʲʣ ʥʘ ʚʢʘʨʚʘʥʝ ʥʘ ʚʠʥʪʯʝʪʘʪʘ, ʦʩʠʛʫʨʷʚʘʱʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʢʩʠʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʧʨʷʤʦ ʩʲʩʝʜʥʠʪʝ 

ʧʨʝʰʣʝʥʥʠ ʪʝʣʘ. ʊʝʦʨʝʪʠʯʥʦ ʚʘʨʠʘʙʠʣʥʠʪʝ ʩʠʩʪʝʤʠ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤʧʣʘʥʪʠ ʢʲʤ 

ʢʦʩʪʪʘ. ʊʦʚʘ ʧʨʝʜʠʤʩʪʚʦ ʧʦʜʧʦʤʘʛʘ ʧʨʦʮʝʩʘ ʥʘ ʬʫʟʠʷ, ʤʠʥʠʤʠʟʠʨʘʡʢʠ 
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ʨʝʟʦʨʙʮʠʷʪʘ ʥʘ ʢʦʩʪʥʦ ʚʝʱʝʩʪʚʦ, ʥʘʣʠʯʥʘ ʧʨʠ ʩʪʨʝʩʦʚʦ ʥʘʪʦʚʘʨʝʥʠʪʝ ʬʠʢʩʠʨʘʥʠ 

ʩʠʩʪʝʤʠ.  

ʉʣʝʜ ʧʦʯʠʩʪʚʘʥʝ ʠ ʧʨʦʤʠʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʨʘʥʘ, ʟʘʪʚʘʨʷʤʝ ʧʦʩʣʦʡʥʦ, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʩʪʝʨʠʣʥʘ ʩʫʭʘ ʧʨʝʚʨʲʟʢʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʝ ʧʦʩʪʘʚʷ ʪʨʲʙʝʩʪ 

ʜʨʝʥ ʟʘ 24 ʜʦ 48 ʯʘʩʘ. ʇʘʮʠʝʥʪʠʪʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʠʟʚʝʞʜʘʪ ʦʪ ʦʧʝʨʘʮʠʦʥʥʘʪʘ 

ʟʘʣʘ ʩ ʧʦʩʪʘʚʝʥʘ ʚʲʥʰʥʘ ʧʦʣʫʪʚʲʨʜʘ ʰʠʡʥʘ ʦʨʪʝʟʘ, ʢʦʷʪʦ ʩʝ ʧʨʝʜʧʠʩʚʘ ʟʘ ʧʝʨʠʦʜ 

ʦʪ ʤʠʥʠʤʫʤ 6 ʩʝʜʤʠʮʠ.  

ʇʨʠ ʣʠʧʩʘ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʠ ʩʲʧʲʪʩʪʚʘʱʠ ʩʦʤʘʪʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ 

ʧʘʮʠʝʥʪʠʪʝ ʙʠʚʘʪ ʚʝʨʪʠʢʘʣʠʟʠʨʘʥʠ ʥʘ 24-ʠʷ ʯʘʩ ʩʣʝʜ ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ. 

ʇʦ ʠʥʜʠʢʘʮʠʠ ʩʝ ʧʨʦʜʲʣʞʘʚʘ ʘʥʪʠʙʠʦʪʠʯʥʘʪʘ ʠ ʘʥʪʠʢʦʘʛʫʣʘʥʪʘʪʘ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʧʦ ʧʨʝʮʝʥʢʘ ʥʘ ʣʝʢʫʚʘʱʠʷ ʝʢʠʧ. ɹʦʣʥʠʯʥʠʷʪ ʧʨʝʩʪʦʡ ʧʨʠ ʣʠʧʩʚʘ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʠʥʜʠʢʘʮʠʠ ʝ ʤʘʢʩʠʤʫʤ 3 ʜʝʥʦʥʦʱʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʧʨʝʜʠ 

ʠʟʧʠʩʚʘʥʝʪʦ ʧʨʘʚʠʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ - ʬʘʩ ʠ ʧʨʦʬʠʣ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ 

ʧʦʩʪʘʚʝʥʠʪʝ ʠʤʧʣʘʥʪʠ.                

 

ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

 

ʇʘʮʠʝʥʪʠʪʝ ʦʪ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʧʨʦʩʣʝʜʷʚʘʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʣʝʜ 

1,5 ʤʝʩ, 3 ʤʝʩ, 6 ʤʝʩ, 1 ʛʦʜʠʥʘ, 2 ʛʦʜʠʥʠ ʠ 3/ 4 ʛʦʜʠʥʠ. ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʝ 

ʠʟʚʲʨʰʝʥʦ ʩ ʠʥʪʝʨʚʶʪʘ ʧʦ ʪʝʣʝʬʦʥ, ʚʲʧʨʦʩʥʠʮʠ ʟʘ ʩʘʤʦʦʮʝʥʢʘ, ʠʟʧʨʘʱʘʥʠ ʧʦ 

ʧʦʱʘʪʘ, ʢʣʠʥʠʯʥʠ ʧʨʝʛʣʝʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʙʦʣʥʠʮʘʪʘ, ʚʢʣʶʯʚʘʱʠ ʠ ʦʮʝʥʷʚʘʥʝ 

ʧʦ ʢʦʥʪʨʦʣʥʠ ʦʙʨʘʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  
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˝˒˔ˠ˘˟ˍ˟˕ 
 

 

ʆʮʝʥʝʥʠ ʩʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʣʠʥʠʯʥʘ ʠ ʜʝʤʦʛʨʘʬʩʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʤʥʝʩʪʠʯʥʠ, ʢʣʠʥʠʯʥʠ ʠ ʨʘʜʠʦʛʨʘʬʩʢʠ ʜʘʥʥʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠ ʚʘʨʠʘʮʠʦʥʝʥ 

ʘʥʘʣʠʟ ʠ ʦʪʨʘʟʝʥʠ ʚ ʪʘʙʣʠʮʠ ʠ ʛʨʘʬʠʢʠ.  

ʇʨʠ ʚʩʠʯʢʠ ʚʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠ ʝ ʦʩʲʱʝʩʪʚʝʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʪʝʭʥʠʢʘ ʟʘ 

ʧʨʝʜʝʥ ʰʠʝʥ ʜʦʩʪʲʧ ʩ ʢʦʨʧʝʢʪʦʤʠʷ, ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʥʝʨʚʥʠ ʩʪʨʫʢʪʫʨʠ 

ʠ ʧʦʩʣʝʜʚʘʱʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʤʧʣʘʥʪʠ - ʤʝʰ ʠ ʧʣʘʢʘ. ʇʘʮʠʝʥʪʠʪʝ ʥʝ 

ʩʘ ʠʤʘʣʠ ʧʨʝʜʭʦʞʜʘʱʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʚ ʰʠʝʥ ʦʪʜʝʣ ʧʦ ʧʦʚʦʜ ʥʘ ʪʘʟʠ 

ʠʣʠ ʜʨʫʛʘ ʧʘʪʦʣʦʛʠʷ. ɺʩʠʯʢʠ ʚʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠ ʩʘ ʦʧʝʨʠʨʘʥʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ 

ʧʦʜʦʙʥʘ ʥʦʟʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ 

ʧʨʦʫʯʚʘʥʝʪʦ, ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʨʘʟʜʝʣʘ ñʄʘʪʝʨʠʘʣ ʠ ʄʝʪʦʜʠò.  

 

 

ʌʠʛʫʨʘ 5. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ.   
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ʇʘʮʠʝʥʪʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʝʜʥʦ ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩʘ 57 ʥʘ 

ʙʨʦʡ (51.35%), ʪʝʟʠ ʩ ʠʟʚʲʨʰʝʥʠ ʜʚʝ ʩʲʩʝʜʥʠ ʢʦʨʧʝʢʪʦʤʠʠ - 40 ʥʘ ʙʨʦʡ (36.04%), 

ʪʨʠ ʥʠʚʘ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ ʧʨʠ 10-ʠʤʘ (9.01%), ʘ ʯʝʪʠʨʠ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩʘ 

ʥʘʧʨʘʚʝʥʠ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ (0.90%). ñʉʢʠʧò ʪʝʭʥʠʢʘ ʩʤʝ ʥʘʧʨʘʚʠʣʠ ʧʨʠ ʪʨʠʤʘ 

ʧʘʮʠʝʥʪʠ ʠʣʠ 2.70% ʦʪ ʮʷʣʘʪʘ ʛʨʫʧʘ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ 

ʢʦʨʧʝʢʪʦʤʠʠ ʝ ʦʪʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 5.   

ʆʙʱʠʷʪ ʙʨʦʡ ʥʘ ʢʦʨʧʝʢʪʦʤʠʠ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ 175 ʠʣʠ ʩʨʝʜʥʦ 1,59 

ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ. ʆʪ ʪʷʭ ʥʘʡ-ʟʘʩʝʛʥʘʪʠ ʥʠʚʘ ʩʘ ʩʲʦʪʚʝʪʥʦ: ʉ5 ʥʠʚʦ - 75 

ʥʘ ʙʨʦʡ (69%); 62 (55.8%) ʥʘ ʙʨʦʡ ʢʦʨʧʝʢʪʦʤʠʠ ʠʤʘʤʝ ʥʘ ʉ6 ʥʠʚʦ, 34 (30.6%) ʥʘ 

ʉ4 ʠ 4 (3.6%) ʥʘ ʉ7 ʥʠʚʦ. ʂʦʥʢʨʝʪʥʦ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʘ ʩʭʝʤʘʪʠʯʥʦ 

ʠʟʦʙʨʘʟʝʥʠ ʥʘ ʌʠʛʫʨʘ 6.  

 

 

ʌʠʛʫʨʘ 6. ʂʦʥʢʨʝʪʥʠ ʠʥʪʝʨʚʝʥʠʨʘʥʠ ʥʠʚʘ ʟʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. 

 

ʆʙʱʠʷʪ ʙʨʦʡ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʝ 111, ʧʦʜʨʦʙʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʊʘʙʣʠʮʘ 1. ʉʲʦʪʥʦʰʝʥʠʝʪʦ ʤʲʞʝ/ʞʝʥʠ ʝ 74/37 ʠʣʠ 2:1, ʩʲʦʪʚʝʪʥʦ 

ʤʲʞʝʪʝ ʩʘ 66,6% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʘ ʞʝʥʠʪʝ ʩʘ 33.3%. ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ 
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ʧʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʠʟʩʣʝʜʚʘʥʘʪʘ ʛʨʫʧʘ ʝ 56.52ʛ.; ʤʠʥʠʤʘʣʥʘ ʚʲʟʨʘʩʪ ʝ 32ʛ., ʘ 

ʤʘʢʩʠʤʘʣʥʘ - 80ʛ. 

 

 

ʊʘʙʣʠʮʘ1. ɺʲʟʨʘʩʪʦʚʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʦʩʥʦʚʥʠ ʛʨʫʧʠ (ɻʨʫʧʘ 1 - ɺʲʟʨʘʩʪ ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ; 

ɻʨʫʧʘ 2 - ɺʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 69 ʛʦʜʠʥʠ; ɻʨʫʧʘ 3 - ɺʲʟʨʘʩʪ ʥʘʜ 70 ʛʦʜʠʥʠ) 

 

ʊʲʡ ʢʘʪʦ ʩʝ ʢʘʩʘʝ ʟʘ ʧʘʪʦʣʦʛʠʷ, ʦʙʭʚʘʱʘʱʘ ʧʨʝʜʠʤʥʦ ʭʦʨʘ ʥʘʜ 50-ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ, ʩʲʦʪʚʝʪʥʦ ʠ ʚ ʥʘʰʘʪʘ ʠʟʚʘʜʢʘ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʝ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠ ʥʘ 

ʚʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 69 ʛʦʜʠʥʠ. ɺ ʛʨʫʧʘ 1 ʩʘ ʚʢʣʶʯʝʥʠ 34 (30.63%) ʧʘʮʠʝʥʪʠ ʥʘ 

ʚʲʟʨʘʩʪ ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ; ʩʨʝʜʥʘʪʘ ʠʤ ʚʲʟʨʘʩʪ ʝ 43.26 ʛʦʜʠʥʠ ʩ ʤʠʥʠʤʘʣʥʘ 

ʪʘʢʘʚʘ 32 ʛʦʜʠʥʠ ʠ ʤʘʢʩʠʤʘʣʥʘ 49 ʛʦʜʠʥʠ. ɺ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʘʪʘ ʛʨʫʧʘ 2, ʚʲʟʨʘʩʪ 

ʤʝʞʜʫ 50 ʠ 69 ʛʦʜʠʥʠ, ʠʤʘ ʚʢʣʶʯʝʥʠ 64 (57.65%) ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ 

59.84 ʛʦʜʠʥʠ, ʤʠʥʠʤʘʣʥʘ - 50 ʠ ʤʘʢʩʠʤʘʣʥʘ - 69 ʛʦʜʠʥʠ. ɻʨʫʧʘ 3 ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ 

ʦʩʪʘʥʘʣʠ 13 (11.71%) ʧʘʮʠʝʥʪʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ, ʢʦʠʪʦ ʩʘ ʥʘ ʚʲʟʨʘʩʪ 

ʧʦʚʝʯʝ ʦʪ 70 ʛʦʜʠʥʠ. ɺ ʥʝʷ ʠʤʘ 13 ʧʘʮʠʝʥʪʠ ʥʘ ʙʨʦʡ; ʩʨʝʜʥʘʪʘ ʠʤ ʚʲʟʨʘʩʪ ʝ 74.85 

ʛʦʜʠʥʠ, ʤʠʥʠʤʘʣʥʘ ʚʲʟʨʘʩʪ - 70 ʛʦʜʠʥʠ, ʤʘʢʩʠʤʘʣʥʘ ʪʘʢʘʚʘ - 80 ʛʦʜʠʥʠ.  

ʇʨʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʧʦ ʧʦʣ (ʌʠʛʫʨʘ 7.) 

ʚʠʞʜʘʤʝ ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʛʨʫʧʘ 2 ʥʘ ʤʲʞʝʪʝ (ʚʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 69 

ʛʦʜʠʥʠ) - 45 ʧʘʮʠʝʥʪʠ ʠʣʠ 60.81%. ʊʘʟʠ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʝ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʠ ʟʘ 

ʞʝʥʠʪʝ ʩ 19 ʧʘʮʠʝʥʪʠ ʠʣʠ 51.35% ʦʪ ʚʩʠʯʢʠ. ʉʣʝʜʚʘʱʘʪʘ ʛʨʫʧʘ ʝ ʧʲʨʚʘʪʘ (ʚʲʟʨʘʩʪ 

ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ) ʩ 23 ʧʘʮʠʝʥʪʠ ʟʘ ʤʲʞʝʪʝ (31.08%) ʠ ʩ 11 ʧʘʮʠʝʥʪʠ ʟʘ 

ʞʝʥʠʪʝ (29.37%). ʅʘʡ-ʤʘʣʦʙʨʦʡʥʘ ʝ ʛʨʫʧʘ 3 (ʚʲʟʨʘʩʪ ʥʘʜ 70 ʛʦʜʠʥʠ); ʚ ʥʝʷ ʠʤʘ ʩ 

ʝʜʠʥ ʧʘʮʠʝʥʪ ʧʦʚʝʯʝ ʞʝʥʠ, ʦʪʢʦʣʢʦʪʦ ʤʲʞʝ ï 7 ʞʝʥʠ (18.92%) ʠ 6 ʤʲʞʝ (8.11%).  

ʉ ʮʝʣ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʧʦʣ ʠʟʚʲʨʰʠʭʤʝ ShapiroïWilkôs test, ʢʦʡʪʦ ʧʦʢʘʟʚʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ p=0.000, ʢʦʝʪʦ ʦʪʭʚʲʨʣʷ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʠ ʧʦʢʘʟʚʘ 
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ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʜʝʥʠʪʝ ʛʨʫʧʠ ʟʘ ʤʲʞʝ ʠ ʞʝʥʠ (ʌʠʛʫʨʘ 8. ʠ 

ʌʠʛʫʨʘ 9.).  

 

 

ʌʠʛʫʨʘ 7. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʩʧʨʷʤʦ ʧʦʣʘ ï ʤʲʞʝ/ ʞʝʥʠ (ɻʨʫʧʘ 1 - 

ɺʲʟʨʘʩʪ ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ; ɻʨʫʧʘ 2 - ɺʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 69 ʛʦʜʠʥʠ; ɻʨʫʧʘ 3 - ɺʲʟʨʘʩʪ ʥʘʜ 70 

ʛʦʜʠʥʠ). 

 

ʇʨʠ ʪʲʨʩʝʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʚʲʟʨʘʩʪʪʘ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ 

ʢʦʨʧʝʢʪʦʤʠʠ ʯʨʝʟ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ShapiroïWilkôs test ʥʝ ʥʘʤʠʨʘʤʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ p<0.05 ʟʘ ʥʠʪʦ ʝʜʥʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʥʠʚʘ (ʌʠʛʫʨʘ 

10.). ʉʨʝʜʥʘ ʚʲʟʨʘʩʪ ʟʘ ʝʜʥʦ ʥʠʚʦ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʝ 55.07 + 10.709, 

ʤʠʥʠʤʫʤ ï 34 ʛʦʜʠʥʠ, ʤʘʢʩʠʤʫʤ ï 79; ʟʘ ʜʚʝ ʠʟʚʲʨʰʝʥʠ ʥʠʚʘ ï 57.80 + 11.770, 

ʤʠʥʠʤʫʤ ï 32, ʤʘʢʩʠʤʫʤ ï 80; ʟʘ ʪʨʠ ʥʠʚʘ ï 56.70  + 12.401, ʤʠʥʠʤʫʤ ï 41, 

ʤʘʢʩʠʤʫʤ ï 75.  
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ʌʠʛʫʨʘ 8. ɹʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʧʦʣ ï ʞʝʥʠ. 

 

 

ʌʠʛʫʨʘ 9. ɹʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʧʦʣ ï ʤʲʞʝ. 
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ʌʠʛʫʨʘ 10. ɹʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʠʤ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪ. 

 

ʅʘ ʌʠʛʫʨʘ 11. ʝ ʦʪʨʘʟʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ 

ʩʧʨʷʤʦ ʧʦʣʘ. ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʝ ʛʨʫʧʘʪʘ ʥʘ ʤʲʞʝʪʝ, ʦʧʝʨʠʨʘʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ï 41 

ʥʘ ʙʨʦʡ. ʉʣʝʜ ʥʝʷ ʩʘ ʛʨʫʧʘʪʘ ʥʘ ʤʲʞʝʪʝ, ʦʧʝʨʠʨʘʥʠ ʥʘ ʜʚʝ ʥʠʚʘ ʠʣʠ 27 ʥʘ ʙʨʦʡ. ʆʪ 

ʛʨʫʧʠʪʝ ʥʘ ʞʝʥʠʪʝ, ʥʘʡ-ʤʥʦʛʦ ʩʘ ʦʧʝʨʠʨʘʥʠ ʥʘ 1 ʥʠʚʦ ʠʣʠ 16 ʥʘ ʙʨʦʡ, ʩʣʝʜʚʘʥʠ ʦʪ 

ʢʦʨʧʝʢʪʦʤʠʠʪʝ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʜʚʝ ʥʠʚʘ - 13 ʥʘ ʙʨʦʡ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʠʰʥʠʪʝ ʜʚʝ 

ʛʨʫʧʠ - ʦʧʝʨʠʨʘʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʥʘ ʜʚʝ ʥʠʚʘ, ʚ ʛʨʫʧʘʪʘ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ 

ʥʘ 3 ʥʠʚʘ ʧʨʝʦʙʣʘʜʘʚʘʱʠ ʩʘ ʞʝʥʠʪʝ ï 7 ʧʘʮʠʝʥʪʠ ʩʧʨʷʤʦ ʪʨʠʤʘ ʤʲʞʝ. ʏʝʪʠʨʠ ʥʠʚʘ 

ʢʦʨʧʝʢʪʦʤʠʠ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ ʩʘʤʦ ʧʨʠ ʝʜʠʥ ʤʲʞ, ʘ ñʩʢʠʧò ʪʝʭʥʠʢʘ ʩʤʝ 

ʥʘʧʨʘʚʠʣʠ ʧʨʠ ʜʚʘʤʘ ʤʲʞʝ ʠ ʝʜʥʘ ʞʝʥʘ.  
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ʌʠʛʫʨʘ 11. ʉʭʝʤʘʪʠʯʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʧʦʣ. 

 

ʅʘ ʌʠʛʫʨʘ 12. ʩʘ ʠʟʦʙʨʘʟʝʥʠ ʢʦʥʢʨʝʪʥʦ ʦʧʝʨʠʨʘʥʠʪʝ ʥʠʚʘ ʧʦ ʛʨʫʧʠ. ʅʘʡ-

ʤʥʦʛʦʙʨʦʡʥʘ ʝ ʛʨʫʧʘʪʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʉ5 ʥʠʚʦ ï 27 ʧʘʮʠʝʥʪʠ ʠʣʠ 

24.32% ʦʪ ʚʩʠʯʢʠ. ʀʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʉ5 ʠ ʉ6 ʥʠʚʦ ʠʤʘʤʝ ʧʨʠ 24 

ʧʘʮʠʝʥʪʠ ʠʣʠ 21.62% ʦʪ ʚʩʠʯʢʠ. ʇʨʠ 23-ʤʘ ʝ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʦ ʉ6 

ʠʣʠ 20.72% ʦʪ ʚʩʠʯʢʠ. ʉʣʝʜʚʘʱʠʪʝ ʛʨʫʧʠ ʥʘ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʘ 

ʩʲʦʪʚʝʪʥʦ: ʉ4, ʉ5 ʧʨʠ 14 (12.61%); ʠ ʟʘ ʛʨʫʧʠʪʝ ʉ4 ʠ ʉ4, ʉ5, ʉ6 ʩʲʦʪʚʝʪʥʦ ʧʦ 8 

ʧʘʮʠʝʥʪʠ ʠʣʠ 7.21% ʦʪ ʚʩʠʯʢʠ. ɼʚʝ ʢʦʨʧʝʢʦʪʤʠʠ ʥʘ ʥʠʚʘ ʉ4 ʠ ʉ6 ʩʤʝ ʠʟʚʲʨʰʠʣʠ 

ʧʨʠ ʪʨʠʤʘ (2.70%); ʉ5, ʉ6, ʉ7 ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʧʨʠ ʜʚʘʤʘ ï 1.80% ʦʪ ʚʩʠʯʢʠ ʠ 

ʩʲʦʪʚʝʪʥʦ ʧʦ ʝʜʠʥ ʧʘʮʠʝʥʪ ʠʤʘʤʝ ʚ ʛʨʫʧʠʪʝ ʉ6, ʉ7 (0.90%) ʠ ʉ4, ʉ5, ʉ6, ʉ7 

(0.90%).  

ʉ ʮʝʣ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʦ ʠʟʚʲʨʰʝʥʠʪʝ 

ʢʦʨʧʝʢʪʦʤʠʠ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʧʦʣ ʠʟʚʲʨʰʠʭʤʝ ShapiroïWilkôs test, ʢʦʡʪʦ 
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ʧʦʢʘʟʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ p=0.000, ʢʦʝʪʦ ʦʪʭʚʲʨʣʷ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʠ 

ʧʦʢʘʟʚʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʜʝʥʠʪʝ ʛʨʫʧʠ. 

 

 

ʌʠʛʫʨʘ 12. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ ʧʦ ʛʨʫʧʠ. 

 

ʇʨʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʥʠʚʘ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

ʥʘʙʣʶʜʘʚʘʤʝ ʦʪʥʦʚʦ ʧʨʝʚʘʣʠʨʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚʲʚ ʚʪʦʨʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ï 

ʪʘʟʠ ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ (ʌʠʛʫʨʘ 13.). ɺ ʥʝʷ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʠ ʩʘ ʦʧʝʨʠʨʘʥʠʪʝ 

ʥʠʚʘ ʚ ʥʠʟʭʦʜʷʱ ʨʝʜ: ʉ5 - 14 ʧʘʮʠʝʥʪʠ, ʉ6 ʠ ʉ5, ʉ6 ï ʧʦ 13 ʧʘʮʠʝʥʪʠ, ʉ4, ʉ5 - 10 

ʧʘʮʠʝʥʪʠ, ʉ4 - 6 ʧʘʮʠʝʥʪʠ ʠ ʦʩʪʘʥʘʣʠʪʝ ʧʦ-ʤʘʣʦʙʨʦʡʥʠ ʛʨʫʧʠ ʩʘ: ʉ4, ʉ5, ʉ6 - 4 

ʧʘʮʠʝʥʪʠ, ʉ4, ʉ6 ʠ ʉ5, ʉ6, ʉ6 - ʧʦ ʜʚʘʤʘ, ʉ6, ʉ7 ʠ ʉ4, ʉ5, ʉ6 ʠ ʉ7 - ʧʦ ʝʜʠʥ 

ʧʘʮʠʝʥʪ. ɺ ʧʲʨʚʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ - ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ ʥʘʙʣʶʜʘʚʘʤʝ 

ʩʣʝʜʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ: ʉ5 ʢʦʨʧʝʢʪʦʤʠʷ ʩʤʝ ʠʟʚʲʨʰʠʣʠ ʧʨʠ 11 ʧʘʮʠʝʥʪʠ, ʉ5, ʉ6 

ʧʨʠ 8, ʉ6 ʧʨʠ 7, ʉ4, ʉ5 - ʧʨʠ ʪʨʠʤʘ, ʉ4, ʉ5, ʉ6 ʠ ʉ5, ʉ6, ʉ7 ʧʨʠ ʜʚʘʤʘ ʠ ʩʘʤʦ ʉ4 

ʢʦʨʧʝʢʪʦʤʠʷ ʧʨʠ ʝʜʠʥ. ʊʨʝʪʘʪʘ ʥʘʡ-ʤʘʣʢʘ ʛʨʫʧʘ ʝ ʦʯʘʢʚʘʥʦ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠ 
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ʥʘ ʚʲʟʨʘʩʪ ʧʦʚʝʯʝ ʦʪ 70 ʛʦʜʠʥʠ ʚʢʣʶʯʠʪʝʣʥʦ. ʊʫʢ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʝ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʉ5, ʉ6 ʠ ʩʘʤʦ ʉ6 ʢʦʨʧʝʢʪʦʤʠʠ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʚʲʚ ʚʩʷʢʘ ʛʨʫʧʘ, 

ʉ5 ʠ ʉ4, ʉ5, ʉ6 ʢʦʨʧʝʢʪʦʤʠʠ - ʧʦ ʜʚʘʤʘ ʠ ʉ4, ʉ4, ʉ5 ʠ ʉ4, ʉ6 ʢʦʨʧʝʢʪʦʤʠʠ ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ ʦʪ ʚʩʷʢʘ ʛʨʫʧʘ.  

 

 

ʌʠʛʫʨʘ 13. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʥʠʚʘ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʪʘ ʧʦ ʛʨʫʧʠ (ɻʨʫʧʘ 1 - ɺʲʟʨʘʩʪ 

ʤʝʞʜʫ 30 ʠ 49 ʛʦʜʠʥʠ; ɻʨʫʧʘ 2 - ɺʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 69 ʛʦʜʠʥʠ; ɻʨʫʧʘ 3 - ɺʲʟʨʘʩʪ ʥʘʜ 70 ʛʦʜʠʥʠ).   

 

ɿʘ ʜʘ ʘʥʘʣʠʟʠʨʘʤʝ ʩʪʝʧʝʥʪʘ ʥʘ ʥʦʨʤʘʣʥʦʩʪ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʦ ʠʟʚʲʨʰʝʥʠʪʝ 

ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʚʲʟʨʘʩʪ, ʠʟʧʦʣʟʚʘʭʤʝ ShapiroïWilkôs 

test, ʢʦʡʪʦ ʧʦʢʘʟʚʘ ʩʪʘʪʠʯʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ ʩʘʤʦ ʧʨʠ ʥʠʚʘ ʉ4, ʉ5 ʟʘ ʜʚʝ 

ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ï p= 0.034. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʥʘʣʠʟʲʪ ʟʘ ʉ4, 

ʉ5 ʥʠʚʦ ʝ ʦʪʨʘʟʝʥ ʥʘ ʌʠʛʫʨʘ 14. ɿʘ ʦʩʪʘʥʘʣʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʢʨʠʪʝʨʠʠ ʥʷʤʘʤʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ, ʪ.ʝ. p>0.05 (ʌʠʛʫʨʘ 15.). 
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ʌʠʛʫʨʘ 14. ʂʦʥʢʨʝʪʥʦ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʚʲʟʨʘʩʪ ï 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʧʨʠ ʥʠʚʘ ʉ4, ʉ5. 

 

ʉʨʝʜʥʘ ʚʲʟʨʘʩʪ ʟʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʢʦʨʧʝʢʪʦʤʠʠ ʝ ʩʲʦʪʚʝʪʥʦ: ʟʘ ʉ4 ʥʠʚʦ ï 

59.63 ± 7.328, ʤʠʥʠʤʘʣʥʘ ï 48ʛ., ʤʘʢʩʠʤʘʣʥʘ ï 71ʛ.; ʟʘ ʉ5 ʥʠʚʦ ï 52.85ʛ. ± 11.292, 

ʤʠʥ. ï 34ʛ., ʤʘʢʩ. ï 79ʛ.; ʉ6 ï 56.17ʛ. + 10.461, ʤʠʥʠʤʫʤ ï 37ʛ., ʤʘʢʩʠʤʫʤ ï 79ʛ.; 

ʉ4, ʉ5 ï 57.71ʛ. + 12.633, ʤʠʥʠʤʫʤ ï 32ʛ., ʤʘʢʩʠʤʫʤ ï 75ʛ.; ʉ4, ʉ5, ʉ6 ï 60.13ʛ. + 

11.382; ʤʠʥʠʤʫʤ ï 42ʛ., ʤʘʢʩʠʤʫʤ ï 75ʛ.; ʉ5, ʉ6 ï 57.50ʛ. + 11.869, ʤʠʥʠʤʫʤ ï 

36ʛ., ʤʘʢʩʠʤʫʤ ï 80ʛ.; ʉ4, ʉ6 ï 63.67ʛ. + 10.017, ʤʠʥʠʤʫʤ ï 56ʛ., ʤʘʢʩʠʤʫʤ ï 75ʛ.; 

ʉ5, ʉ6, ʉ7 ï 43ʛ. + 2.828, ʤʠʥʠʤʫʤ ï 41ʛ., ʤʘʢʩʠʤʫʤ ï 45ʛ.  
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ʌʠʛʫʨʘ 15. ʂʦʥʢʨʝʪʥʦ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʦ ʚʲʟʨʘʩʪ ï 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʟʘʚʠʩʠʤʦʩʪ.ʧʦ Shapiro Wilkôs test.  

 

 

ʌʠʛʫʨʘ 16. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʧʦ ʛʨʫʧʠ (ɻʨʫʧʘ 1 ï ɼʘʚʥʦʩʪ <= 

12 ʤʝʩʝʮʘ; ɻʨʫʧʘ 2 ï ɼʘʚʥʦʩʪ ʤʝʞʜʫ 13 ʠ 48 ʤʝʩʝʮʘ; ɻʨʫʧʘ 3 >= 49 ʤʝʩʝʮʘ). 
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ʊʘʙʣʠʮʘ 2. ɼʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʨʘʟʧʨʝʜʝʣʝʥʘ ʧʦ ʛʨʫʧʠ ʚ ʪʘʙʣʠʮʘ (ɻʨʫʧʘ 1 ï ɼʘʚʥʦʩʪ <= 12 

ʤʝʩʝʮʘ; ɻʨʫʧʘ 2 ï ɼʘʚʥʦʩʪ ʤʝʞʜʫ 13 ʠ 48 ʤʝʩʝʮʘ; ɻʨʫʧʘ 3 >= 49 ʤʝʩʝʮʘ). 

 

ɼʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʝ ʨʘʟʧʨʝʜʝʣʝʥʘ ʥʘ ʪʨʠ ʛʨʫʧʠ ʠ 

ʦʪʨʘʟʝʥʘ ʥʘ ʌʠʛʫʨʘ 16. ɺ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʩʘ ʚʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠʪʝ, ʢʦʠʪʦ ʠʤʘʪ 

ʦʧʣʘʢʚʘʥʠʷ ʧʦ-ʤʘʣʢʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 12 ʤʝʩʝʮʘ; ʪʦʚʘ ʩʘ 48 ʧʘʮʠʝʥʪʠ ʠʣʠ 43.24 % ʦʪ 

ʚʩʠʯʢʠ. ɺʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʘʮʠʝʥʪʠʪʝ, ʠʤʘʱʠ ʦʧʣʘʢʚʘʥʠʷ ʤʝʞʜʫ 

13 ʠ 48 ʤʝʩʝʮʘ, ʢʦʠʪʦ ʩʘ 43 ʥʘ ʙʨʦʡ ʠ 38.74% ʦʪ ʚʩʠʯʢʠ. ʊʨʝʪʘʪʘ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ 

ʠʤʘʪ ʦʧʣʘʢʚʘʥʠʷ ʧʦʚʝʯʝ ʦʪ 49 ʤʝʩʝʮʘ. ʊʝ ʩʘ 20 ʥʘ ʙʨʦʡ ʠ 18.02 % ʦʪ ʚʩʠʯʢʠ.  

ʆʙʱʦ ʟʘ ʮʷʣʘʪʘ ʛʨʫʧʘ ʦʪ 111 ʧʘʮʠʝʥʪʠ ʤʠʥʠʤʘʣʥʘʪʘ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʝ 1 ʤʝʩʝʮ, ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ï 240 ʤʝʩʝʮʘ. ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ 

ʦʧʣʘʢʚʘʥʠʷ ʟʘ ʚʩʠʯʢʠ ʝ 33.74 ʤʝʩʝʮʘ ʠʣʠ 2 ʛʦʜʠʥʠ ʠ 8 ʤʝʩʝʮʘ.  

ɺ ʊʘʙʣʠʮʘ 2. ʝ ʦʧʠʩʘʥʘ ʧʦʜʨʦʙʥʦ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʨʘʟʧʨʝʜʝʣʝʥʘ 

ʧʦ ʛʨʫʧʠ ʟʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. ɺ ɻʨʫʧʘ 1 ʤʠʥʠʤʘʣʥʘʪʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʝ 

ʝʜʠʥ ʤʝʩʝʮ, ʤʘʢʩʠʤʘʣʥʘ- ʩʲʦʪʚʝʪʥʦ 12 ʤʝʩʝʮʘ ʩʲʩ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʟʘ ʛʨʫʧʘʪʘ ï 7.17 ʤʝʩʝʮʘ. ɺ ɻʨʫʧʘ 2 ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʩ ʤʠʥʠʤʘʣʥʘ 

ʜʘʚʥʦʩʪ 16 ʤʝʩʝʮʘ, ʤʘʢʩʠʤʘʣʥʘ ï 48 ʤʝʩʝʮʘ; ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʟʘ 

ʪʘʟʠ ʛʨʫʧʘ ʝ 29.09 ʤʝʩʝʮʘ. ʄʠʥʠʤʘʣʥʠʷʪ ʩʨʦʢ ʟʘ ʦʧʣʘʢʚʘʥʠʷ ʚ ʪʨʝʪʘʪʘ ʛʨʫʧʘ ʝ 50 

ʤʝʩʝʮʘ, ʘ ʤʘʢʩʠʤʘʣʥʠʷʪ ʝ 240 ʤʝʩʝʮʘ; ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʪʘʟʠ ʛʨʫʧʘ ʝ 107.50 

ʤʝʩʝʮʘ.  

ʌʠʛʫʨʘ 17. ʦʪʨʘʟʷʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʩʧʨʷʤʦ 

ʚʲʟʨʘʩʪʪʘ, ʨʘʟʧʨʝʜʝʣʝʥʘ ʧʦ ʛʨʫʧʠ. ʀ ʪʫʢ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʝ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ 2 ʩ 

ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʦ-ʤʘʣʢʦ ʦʪ 12 ʤʝʩʝʮʘ ï 27 ʧʘʮʠʝʥʪʠ ʠʣʠ 42.19% ʦʪ 

ʚʩʠʯʢʠ ʚ ʛʨʫʧʘʪʘ. ʉʣʝʜ ʥʝʷ ʥʘʡ-ʤʥʦʛʦ ʧʘʮʠʝʥʪʠ ʠʤʘ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 2 ʩ 

ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ 13-48 ʤʝʩʝʮʘ ï 23 ʧʘʮʠʝʥʪʠ ʠʣʠ 35.94% ʦʪ ʚʩʠʯʢʠ. 
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ʌʠʛʫʨʘ 17. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʪʘ ʧʦ ʛʨʫʧʠ. 

 

ɺ ʩʲʱʠʷ ʜʠʘʧʘʟʦʥ ʥʘ ʦʧʣʘʢʚʘʥʠʷ, ʥʦ ʟʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 1 ʠʤʘ 16 ʧʘʮʠʝʥʪʠ 

ʠʣʠ 47.06% ʦʪ ʚʩʠʯʢʠ ʚ ʪʘʟʠ ʛʨʫʧʘ. ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 1 ʩ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ 

ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʠ ʥʘ 12 ʤʝʩʝʮʘ ʠʤʘ ʝʜʥʘʢʲʚ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʩ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 2 

ʠ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʦʚʝʯʝ ʦʪ 49 ʤʝʩʝʮʘ, ʘ ʠʤʝʥʥʦ ï ʧʦ 14 ʧʘʮʠʝʥʪʠ 

(41.18% ʟʘ ʛʨʫʧʘ 1 ʠ 21.88% ʟʘ ʛʨʫʧʘ 2). ɺ ʛʨʫʧʘ 1 ʩ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ 

ʧʦʚʝʯʝ ʦʪ 49 ʤʝʩʝʮʘ ʠʤʘ 4 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʠ 11.76% ʦʪ ʚʩʠʯʢʠ ʚ ʪʘʟʠ ʛʨʫʧʘ. 

ʊʨʝʪʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʝ ʠ ʥʘʡ-ʤʘʣʦʙʨʦʡʥʘ; ʠʤʘ ʩʣʝʜʥʠʷ ʙʨʦʡ ʧʘʮʠʝʥʪʠ, 

ʨʘʟʧʨʝʜʝʣʝʥʠ ʩʧʨʷʤʦ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʩʲʦʪʚʝʪʥʦ: ʧʘʮʠʝʥʪʠ ʩ 

ʦʧʣʘʢʚʘʥʠʷ, ʧʦ-ʤʘʣʢʦ ʦʪ 12 ʤʝʩʝʮʘ ï 7 ʥʘ ʙʨʦʡ ʠʣʠ 53.85%; ʧʘʮʠʝʥʪʠ ʩ ʦʧʣʘʢʚʘʥʠʷ 

ʤʝʞʜʫ 13 ʠ 48 ʤʝʩʝʮʘ ï 4 ʥʘ ʙʨʦʡ ʠʣʠ 30.77% ʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʩ 

ʦʧʣʘʢʚʘʥʠʷ ʧʦʚʝʯʝ ʦʪ 49 ʤʝʩʝʮʘ ʠʣʠ 15.38%.  

ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʟʘ ʥʘʡ- 

ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʛʨʫʧʠ - ʪʝʟʠ ʩ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʜʚʝ ʥʠʚʘ ʩʘ 
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ʩʭʦʜʥʠ, ʩʲʦʪʚʝʪʥʦ 39.77 ± 51.342 ʠ 27.88 ± 32.498. ʊʦʚʘ ʧʦʟʚʦʣʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ 

Independent-samples t-test, ʢʦʡʪʦ ʫʩʪʘʥʦʚʠ, ʯʝ ʥʝ ʩʝ ʧʦʢʨʠʚʘ ʫʩʣʦʚʠʝʪʦ ʥʘ ʪʝʩʪʘ ʥʘ 

Levene ʟʘ ʝʜʥʘʢʚʦʩʪ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ p=0.006, ʢʦʝʪʦ ʧʦʪʚʲʨʜʠ 

ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʥʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʘʚʥʦʩʪʪʘ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʟʘ ʜʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ p=0.199. ɺ ʊʘʙʣʠʮʘ 3. ʝ ʦʪʨʘʟʝʥ 

ʨʝʟʫʣʪʘʪʲʪ ʦʪ Leveneós Independent-samples t-test ʟʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ 

ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʛʨʫʧʠʪʝ ʩ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʥʘ ʜʚʝ ʥʠʚʘ.   

 

 

ʊʘʙʣʠʮʘ 3. Independent Samples Test ʟʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʥʘʡ- 

ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʛʨʫʧʠ ʩ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʜʚʝ ʥʠʚʘ. 

 

ʉ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʥʘʣʠʯʥʠ ʨʘʟʣʠʯʠʷ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʠ ʧʝʪʪʝ ʛʨʫʧʠ ʟʘ ʙʨʦʡ ʢʦʨʧʝʢʪʦʤʠʠ, ʩʲʦʪʚʝʪʥʦ: 1 ʥʠʚʦ, 2 ʥʠʚʘ, 3 

ʥʠʚʘ, 4 ʥʠʚʘ ʠ ñʩʢʠʧò ʪʝʭʥʠʢʘ ʩʝ ʧʨʦʚʝʜʝ KruskalïWallis H test. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 

ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʥʷʤʘʰʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ H(4)=0.824, p=0.935, ʢʦʝʪʦ ʥʘʣʘʛʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʥʫʣʝʚʘʪʘ 

ʭʠʧʦʪʝʟʘ ʟʘ ʭʦʤʦʛʝʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʛʨʫʧʠ. ɻʨʘʬʠʯʥʦʪʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Independent-Samples Kruskal-Wallis Test ʤʝʞʜʫ ʜʘʚʥʦʩʪʪʘ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʝ ʦʪʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 

18.  

ʆʙʱʦ ʟʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʤʠʥʠʤʘʣʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʝ 120 ʤʠʥʫʪʠ ʠʣʠ 2 

ʯʘʩʘ, ʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʝ 400 ʤʠʥʫʪʠ ʠʣʠ 6 ʯʘʩʘ ʠ 40 ʤʠʥʫʪʠ. ʉʨʝʜʥʦ 

ʚʨʝʤʝʪʨʘʝʥʝ ʟʘ ʚʩʠʯʢʠ ʦʧʝʨʘʮʠʠ ʝ 249.63 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 10 ʤʠʥʫʪʠ. ʊʦʚʘ ʝ 

ʦʪʨʘʟʝʥʦ ʚ ʊʘʙʣʠʮʘ 4.  
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ʌʠʛʫʨʘ 18. ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Independent-Samples Kruskal-Wallis Test ʤʝʞʜʫ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʙʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ. 

 

 

ʊʘʙʣʠʮʘ 4. ɺʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ. 

 

ʇʨʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʦʪʦ 

ʚʨʝʤʝʪʨʘʝʥʝ ʚ ʤʠʥʫʪʠ ʥʘʙʣʶʜʘʚʘʤʝ ʥʝʭʦʤʦʛʝʥʥʦʩʪ ʚ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʊʘʢʘ 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ 4 ʥʠʚʘ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ 

ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʝ ʩʲʱʦ ʪʦʣʢʦʚʘ, ʢʦʣʢʦʪʦ ʠ ʧʨʠ ʠʟʚʲʨʰʝʥʠ ʥʘ 9 

ʧʘʮʠʝʥʪʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ ï 250 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 10 ʤʠʥʫʪʠ.  

ʂʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʧʨʠ ʦʙʱʦ 57 ʧʘʮʠʝʥʪʠ ʠʤʘʪ 

ʤʠʥʠʤʫʤ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ 120 ʤʠʥʫʪʠ (2 ʯʘʩʘ) ʠ ʤʘʢʩʠʤʫʤ 360 ʤʠʥʫʪʠ 

(6 ʯʘʩʘ) ʠ ʩʨʝʜʥʘ ʪʦʡʥʦʩʪ 223.37 ʤʠʥʫʪʠ ʠʣʠ 3 ʯʘʩʘ ʠ 56 ʤʠʥʫʪʠ, ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 42.9 ʤʠʥʫʪʠ. ʇʨʠ 9 ʧʘʮʠʝʥʪʠ, ʦʧʝʨʠʨʘʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʦʧʝʨʘʮʠʷʪʘ ʝ 

ʧʨʦʜʲʣʞʠʣʘ 250 ʤʠʥʫʪʠ, ʧʨʠ 8 ʧʘʮʠʝʥʪʠ - 249 ʤʠʥʫʪʠ, ʘ ʧʨʠ ʰʝʩʪʠʤʘ - 180 

ʤʠʥʫʪʠ, ʧʨʠ 5 ʧʘʮʠʝʥʪʠ ï 220 ʤʠʥʫʪʠ. ʆʩʪʘʥʘʣʠʷʪ ʙʨʦʡ ʧʘʮʠʝʥʪʠ, ʦʧʝʨʠʨʘʥʠ ʥʘ 

ʝʜʥʦ ʥʠʚʦ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦʯʪʠ ʨʘʚʥʦʤʝʨʥʦ ʟʘ ʮʷʣʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 
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ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʪʘʟʠ ʛʨʫʧʘ ʥʘ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ 

ʦʧʝʨʘʮʠʠʪʝ ʚ ʤʠʥʫʪʠ ʝ ʠʟʦʙʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 19.  

 

 

ʌʠʛʫʨʘ 19. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʨʦʡ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ 

ʦʧʝʨʘʮʠʠʪʝ ʚ ʤʠʥʫʪʠ. 

 

ʂʦʨʧʝʢʪʦʤʠʠʪʝ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʜʚʝ ʥʠʚʘ ʩʘ ʦʙʱʦ 40 ʦʪ ʚʩʠʯʢʠ ʦʧʝʨʘʮʠʠ. 

ʇʨʠ ʪʷʭ ʤʠʥʠʤʘʣʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʚ ʤʠʥʫʪʠ ʝ 200 (3 ʯʘʩʘ ʠ 33 ʤʠʥʫʪʠ), ʘ 

ʤʘʢʩʠʤʘʣʥʦʪʦ ï 400 ʤʠʥʫʪʠ ʠʣʠ 6 ʯʘʩʘ ʠ 40 ʤʠʥʫʪʠ. ʉʨʝʜʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʟʘ ʪʝʟʠ 

ʦʧʝʨʘʮʠʠ ʝ 274.45 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 34 ʤʠʥʫʪʠ, ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ 48.97 

ʤʠʥʫʪʠ. ʉʧʦʨʝʜ ʪʘʙʣʠʮʘʪʘ ʚʠʞʜʘʤʝ, ʯʝ ʧʨʠ 7 ʯʦʚʝʢʘ ʝ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʟʘ 

240 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ, ʦʩʪʘʥʘʣʠʪʝ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʠ ʧʦʜʛʨʫʧʠ ʩʘ ʧʦ 3 ʧʘʮʠʝʥʪʠ ï 

ʩʲʦʪʚʝʪʥʦ ʟʘ 210 ʤʠʥʫʪʠ, 260 ʤʠʥʫʪʠ, 330 ʠ 360 ʤʠʥʫʪʠ. ʆʩʪʘʥʘʣʠʪʝ ʧʦʜʛʨʫʧʠ ʧʦ 
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ʜʚʘʤʘ ʠ ʧʦ ʝʜʠʥ ʧʘʮʠʝʥʪʠ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʨʘʚʥʦʤʝʨʥʦ ʟʘ ʮʷʣʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʪʘʟʠ ʛʨʫʧʘ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʜʚʝ ʥʠʚʘ.  

ɻʨʫʧʘʪʘ ʥʘ ʪʨʠ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʦʙʭʚʘʱʘ 10 ʯʦʚʝʢʘ ʩ ʤʠʥʠʤʘʣʥʦ 

ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ 230 ʤʠʥʫʪʠ ʠʣʠ 3 ʯʘʩʘ ʠ 49 ʤʠʥʫʪʠ ʠ ʤʘʢʩʠʤʘʣʥʦ ï 

360 ʤʠʥʫʪʠ ʠʣʠ 6 ʯʘʩʘ. ʉʨʝʜʥʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʪʝʟʠ ʦʧʝʨʘʮʠʠ ʝ 285 ʤʠʥʫʪʠ ʠʣʠ 4 

ʯʘʩʘ ʠ 45 ʤʠʥʫʪʠ ʠ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ 34 ʤʠʥʫʪʠ. ɺ ʪʘʟʠ ʛʨʫʧʘ ʥʘʡ-ʤʥʦʛʦ 

ʦʧʝʨʘʮʠʠ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʟʘ 300 ʤʠʥʫʪʠ, ʧʨʠ ʜʚʘʤʘ ʟʘ 280 

ʤʠʥʫʪʠ ʠ ʧʦ ʝʜʠʥ ʧʘʮʠʝʥʪ ʩʲʦʪʚʝʪʥʦ ʟʘ 230, 249, 270, 285 ʠ 360 ʤʠʥʫʪʠ.  

 

	 

ʌʠʛʫʨʘ 20. ʉʨʝʜʥʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʩʲʧʦʩʪʚʝʥʦ ʩʲʦʪʚʝʪʥʦ ʟʘ ʙʨʦʷ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ ʠ 

ʢʦʥʢʨʝʪʥʦ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ.  
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ʂʦʨʧʝʢʪʦʤʠʷ ʥʘ ʯʝʪʠʨʠ ʥʠʚʘ ʩʤʝ ʠʟʚʲʨʰʠʣʠ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ ʦʪ ʚʩʠʯʢʠ ʩ 

ʚʨʝʤʝʪʨʘʝʥʝ 250 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 10 ʤʠʥʫʪʠ. ñʉʢʠʧò ʪʝʭʥʠʢʘ ʩʤʝ ʠʟʚʲʨʰʠʣʠ 

ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʩ ʤʠʥʠʤʘʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʝʨʘʮʠʷʪʘ 145 ʤʠʥʫʪʠ (2 

ʯʘʩʘ ʠ 25 ʤʠʥʫʪʠ) ʠ ʤʘʢʩʠʤʘʣʥʘ ï 390 ʤʠʥʫʪʠ (6 ʯʘʩʘ ʠ 30 ʤʠʥʫʪʠ). ʉʨʝʜʥʦ 

ʦʧʝʨʘʮʠʠʪʝ ʩʘ ʧʨʦʜʲʣʞʠʣʠ 298 ʤʠʥʫʪʠ (4 ʯʘʩʘ ʠ 58 ʤʠʥʫʪʠ) ʠ ʩ̡ ʩ ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 133 ʤʠʥʫʪʠ ʠʣʠ 2 ʯʘʩʘ ʠ 13 ʤʠʥʫʪʠ.  

 

 

ʌʠʛʫʨʘ 21. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʨʝʜʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʩʧʨʷʤʦ ʢʦʥʢʨʝʪʥʠʪʝ ʥʠʚʘ. 

 

ʉʨʝʜʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʚ ʤʠʥʫʪʠ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʲʦʪʚʝʪʥʦ: ʟʘ ʉ4 

ʥʠʚʦ - 191 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 10 ʤʠʥʫʪʠ; ʟʘ ʉ5 ʥʠʚʦ ï 233 ʤʠʥʫʪʠ ʠʣʠ 3 ʯʘʩʘ ʠ 52 

ʤʠʥʫʪʠ; ʉ6 ʥʠʚʦ ï 224 ʤʠʥʫʪʠ - 2 ʯʘʩʘ ʠ 43 ʤʠʥʫʪʠ; ʉ4, ʉ5 ʥʠʚʘ ï 275 ʤʠʥʫʪʠ - 4 

ʯʘʩʘ ʠ 34 ʤʠʥʫʪʠ; ʉ5, ʉ6 ï 277 ʤʠʥʫʪʠ - 4 ʯʘʩʘ ʠ 37 ʤʠʥʫʪʠ; ʉ4, ʉ6 ï 298 ʤʠʥʫʪʠ - 

4 ʯʘʩʘ ʠ 58 ʤʠʥʫʪʠ; ʉ6, ʉ7 ï 240 ʤʠʥʫʪʠ - 4 ʯʘʩʘ; ʉ4, ʉ5, ʉ6 ʥʠʚʘ ï 293 ʤʠʥʫʪʠ 
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ʠʣʠ 4 ʯʘʩʘ ʠ 52 ʤʠʥʫʪʠ; ʉ5, ʉ6, ʉ7 ï 255 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 15 ʤʠʥʫʪʠ ʠ ʟʘ ʉ4, 

ʉ5, ʉ6 ʠ ʉ7 ʢʦʨʧʝʢʪʦʤʠʠ ï 250 ʤʠʥʫʪʠ ʠʣʠ 4 ʯʘʩʘ ʠ 10 ʤʠʥʫʪʠ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 

ʥʘ ʩʨʝʜʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʩʧʨʷʤʦ ʢʦʥʢʨʝʪʥʠʪʝ ʥʠʚʘ ʝ ʦʪʨʘʟʝʥʦ ʥʘ 

ʌʠʛʫʨʘ 21.  

ʉ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʘʣʠʯʥʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʚ ʤʠʥʫʪʠ ʠ ʢʦʥʢʨʝʪʥʠʪʝ ʥʠʚʘ, ʩʲʦʪʚʝʪʥʦ: ʠʟʚʲʨʰʝʥʠ 

ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ - ʉ4, ʉ5, ʉ6; ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʜʚʝ ʥʠʚʘ - ʉ4, ʉ5; ʉ5, ʉ6; 

ʉ4, ʉ6 ʠ ʉ6, ʉ7; ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʪʨʠ ʥʠʚʘ: ʉ4, ʉ5, ʉ6; ʉ5, ʉ6, ʉ7 ʠ ʢʦʨʧʝʢʪʦʤʠʠ 

ʥʘ ʯʝʪʠʨʠ ʥʠʚʘ ï ʉ4, ʉ5, ʉ6 ʠ ʉ7 ʩʝ ʧʨʦʚʝʜʝ KruskalïWallis H test. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʚ ʤʠʥʫʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ 

ʛʨʫʧʠ ʠʤʘʰʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ H(9)= 34.558, p=0.000, ʢʦʝʪʦ ʥʘʣʘʛʘ 

ʦʪʭʚʲʨʣʷʥʝʪʦ ʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠʪʝ. ɻʨʘʬʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Independent-Samples 

Kruskal-Wallis Test ʤʝʞʜʫ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʚ ʤʠʥʫʪʠ  ʩʧʨʷʤʦ ʢʦʥʢʨʝʪʥʦ 

ʦʧʝʨʠʨʘʥʠʪʝ ʥʠʚʘ ʝ ʦʪʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 22.  

 

 

ʌʠʛʫʨʘ 22. ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Independent-Samples Kruskal-Wallis Test ʤʝʞʜʫ ʚʨʝʤʝʪʨʘʝʥʝ 

ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʚ ʤʠʥʫʪʠ  ʩʧʨʷʤʦ ʢʦʥʢʨʝʪʥʦ ʦʧʝʨʠʨʘʥʠʪʝ ʥʠʚʘ. 
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ʉ ʮʝʣ ʜʘ ʩʝ ʦʮʝʥʠ ʢʦʨʝʣʘʮʠʷʪʝ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʦʧʝʨʠʨʘʥʠʪʝ ʥʠʚʘ ʠ 

ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʚ ʤʠʥʫʪʠ ʙʝʰʝ ʧʨʦʚʝʜʝʥ Spearmanôs test. ʂʘʪʦ 

ʨʝʟʫʣʪʘʪ ʧʦʣʫʯʘʚʘʤʝ ʤʥʦʛʦ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ï  p = 

0.000 ʠ Spearmanôs rho = 0.603 ï ʤʥʦʛʦ ʚʠʩʦʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ, ʪ.ʝ. 

ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ ʠʤʘʤʝ, ʪʦʣʢʦʚʘ ʧʦ-ʜʲʣʛʦ ʧʨʦʜʲʣʞʘʚʘ ʦʧʝʨʘʮʠʷʪʘ. 

ʊʘʟʠ ʟʘʚʠʩʠʤʦʩʪ ʝ ʦʪʨʘʟʝʥʘ ʚ ʊʘʙʣʠʮʘ 5.  

 

 

ʊʘʙʣʠʮʘ 5. ʈʝʟʫʣʪʘʪʠ ʦʪ Spearmanôs test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʩʧʨʷʤʦ 

ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʚ ʤʠʥʫʪʠ. 

 

ɼʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʰʠʡʥʠʷ ʦʪʜʝʣ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʧʨʠʜʨʫʞʝʥʠ ʦʪ 

ʨʝʜʫʢʮʠʷ ʠʣʠ ʟʘʛʫʙʘ ʥʘ ʩʝʛʤʝʥʪʥʘ ʠʣʠ ʮʷʣʦʩʪʥʘ ʣʦʨʜʦʟʘ ʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ 

ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʰʠʡʥʘʪʘ ʙʦʣʢʘ. ʉ ʮʝʣ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʲʛʲʣʘ ʥʘ 

Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʠ ʜʘ ʩʝ ʩʲʧʦʩʪʘʚʠ ʩ ʜʨʫʛʠ ʧʨʦʤʝʥʣʠʚʠ 

ʚʝʣʠʯʠʥʠ ʩʤʝ ʠʟʤʝʨʠʣʠ ʲʛʲʣʘ ʥʘ Cobb ʧʨʠ 103-ʤʘ ʧʘʮʠʝʥʪʠ. ʀʟʤʝʨʚʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʦ ʯʝʪʠʨʠ ʣʠʥʠʠ: ʧʲʨʚʘʪʘ ʝ ʫʩʧʦʨʝʜʥʘ ʥʘ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʪʷʣʦʪʦ 

ʥʘ ʉ2. ɺʪʦʨʘʪʘ ʣʠʥʠʷ ʩʝ ʧʨʘʚʠ ʧʘʨʘʣʝʣʥʘ ʥʘ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʪʷʣʦʪʦ ʥʘ ʉ7. 

ʉʣʝʜ ʪʦʚʘ ʜʚʝ ʣʠʥʠʠ ʩʘ ʥʘʯʝʨʪʘʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʧʲʨʚʠʪʝ ʜʚʝ. ʒʛʲʣʲʪ, ʢʦʡʪʦ 

ʩʝ ʧʦʣʫʯʘʚʘ ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʣʠʥʠʠ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʰʠʡʥʘʪʘ ʣʦʨʜʦʟʘ.  

ʇʨʠ 103-ʤʘ ʧʘʮʠʝʥʪʠ ʩʤʝ ʠʟʤʝʨʠʣʠ ʲʛʲʣʲʪ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʠ ʩʤʝ 

ʛʦ ʩʨʘʚʥʠʣʠ ʩʧʨʷʤʦ ʲʛʲʣʘ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ (ʊʘʙʣʠʮʘ 6.). ʇʨʝʜʦʧʝʨʘʪʠʚʥʦ 

ʠʤʘʤʝ ʤʠʥʠʤʘʣʥʦ ʠʟʤʝʨʝʥ ʲʛʲʣ ʥʘ Cobb 1.71 ʛʨ. ʩʧʨʷʤʦ ʤʘʢʩʠʤʘʣʥʦ ʠʟʤʝʨʝʥ 

ʪʘʢʲʚ ï 57.51 ʛʨ. ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʟʘ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʝ 15.06ʛʨ. 

ʩʲʩ ʩʪʜʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ 9.29ʛʨ.  
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ʊʘʙʣʠʮʘ 6. ʒʛʲʣ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ. 

 

 

ʊʘʙʣʠʮʘ 7. ʒʛʲʣ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. 

 

ʇʦʩʪʦʧʝʨʘʪʠʚʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʲʛʲʣʘ ʥʘ Cobb ʩʘ ʩʲʦʪʚʝʪʥʦ: ʤʠʥʠʤʘʣʝʥ 

ʲʛʲʣ ï 2.93ʛʨ., ʤʘʢʩʠʤʘʣʝʥ ï 39.47ʛʨ. ʠ ʩʨʝʜʥʦ ʠʟʤʝʨʝʥʘ ʩʦʪʡʥʦʩʪ ï 17.67ʛʨ ʩʲʩ 

ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 7.25ʛʨ. ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʊʘʙʣʠʮʘ 7.  

ʇʨʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʲʛʲʣʘ ʥʘ Cobb ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʚʘʤʝ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: ʤʠʥʠʤʘʣʥʘʪʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ 

ʜʚʝʪʝ ʩʪʦʡʥʦʩʪ ʝ 17.59ʛʨ., ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ï 44.55ʛʨ. ʉʨʝʜʥʘ ʧʨʦʤʷʥʘ ʚ ʲʛʲʣʘ 

ʠʤʘʤʝ ʠʟʤʝʨʝʥʘ 4.007ʛʨ. ʠ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 8.37ʛʨ. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʢʦʨʝʣʘʮʠʷʪʘ ʥʘ ʠʟʤʝʨʝʥʠʷ ʲʛʲʣ ʥʘ Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ 

ʥʠ ʜʘʚʘ ʤʥʦʛʦ ʜʦʙʨʘ ʚʠʟʫʘʣʥʘ ʢʦʨʝʣʘʮʠʷ ʟʘ ʧʦʩʪʠʛʥʘʪʘʪʘ ʣʦʨʜʦʟʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ 

ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘʪʘ ʪʘʢʘʚʘ. ʊʦʚʘ ʝ ʠʟʦʙʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 23.  

ɿʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʝ 

ʠʟʧʦʣʟʚʘʥ paired t-test, ʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʦʨʝʣʘʮʠʠʪʝ ʠʟʚʲʨʰʠʭʤʝ ʩ ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ 

ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ. ɿʘ ʛʨʘʥʠʮʘ ʧʨʠʝʤʘʤʝ p<0.05. ɿʘ ʲʛʲʣ ʥʘ Cobb ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ ʠʤʘʤʝ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ 14.00 ʩʲʩ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ  ʦʪ ±11.53. 

ʒʛʲʣ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʝ ʩʲʩ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ 14.77 ʠ ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ Ñ7.86. ʇʨʠ ʪʝʟʠ ʜʘʥʥʠ ʧʦʣʫʯʘʚʘʤʝ ʨʝʟʫʣʪʘʪ ʩ ʛʦʣʷʤʦ ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ ʠ ʩʲʦʪʚʝʪʥʦ ʥʝ ʜʦʩʪʠʛʘʤʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ï p=0.41.  
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ʌʠʛʫʨʘ 23. ɺʠʟʫʘʣʥʘ ʢʦʨʝʣʘʮʠʷ ʥʘ ʠʟʤʝʨʝʥʠʷ ʲʛʲʣ ʥʘ Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ʅʘ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʢʦʦʨʜʠʥʘʪʘ ʦʪ ʘʧʣʠʢʘʪʥʘʪʘ ʦʩ (z) ʢʲʤ ʘʙʩʮʠʩʥʘʪʘ ʦʩ (x) ʩʘ 

ʥʘʥʝʩʝʥʠ ʠʟʤʝʨʝʥʠʪʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʠʪʝ ʲʛʣʠ ʥʘ Cobb, ʢʦʠʪʦ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠ ʦʪ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʪʝ ʪʘʢʠʚʘ, ʩʲʦʪʚʝʪʥʦ na ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʘʧʣʠʢʘʪʥʘʪʘ ʦʩ ʢʲʤ 

ʦʨʜʠʥʘʪʥʘʪʘ ʦʩ (y).     

 

ʉ ʮʝʣ ʜʘ ʩʝ ʦʮʝʥʷʪ ʢʦʨʝʣʘʮʠʠʪʝ ʤʝʞʜʫ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ ʠ ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ, ʢʘʢʪʦ ʠ ʢʦʨʝʣʘʮʠʠʪʝ ʤʝʞʜʫ ʲʛʲʣʘ ʥʘ Cobb ʠ ʙʨʦʷ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ 

ʙʝʰʝ ʧʨʦʚʝʜʝʥ Spearmanôs test. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʛʦ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʊʘʙʣʠʮʘ 8.  

 

 

ʊʘʙʣʠʮʘ 8. ʈʝʟʫʣʪʘʪʠ ʦʪ Spearmanôs test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʒʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ ʠ ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ ʙʨʦʷ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ. 
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ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʧʦʣʫʯʘʚʘʤʝ ʤʥʦʛʦ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʲʛʲʣʘ ʥʘ Cobb 

ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ ʩʲʱʠʷ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï p = 0.000 ʠ Spearmanôs rho = 

0.583 ï ʤʥʦʛʦ ʚʠʩʦʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ. ʀʤʘʤʝ ʩʲʱʦ ʤʥʦʛʦ ʚʠʩʦʢʘ, ʥʦ   

ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʟʘ ʲʛʲʣʘ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ ʙʨʦʷ ʦʧʝʨʠʨʘʥʠ 

ʥʠʚʘ: p = 0.002 ʠ Spearmanôs rho = -0.409, ʪ.ʝ. ʢʦʣʢʦʪʦ ʝ ʧʦ-ʛʦʣʷʤ ʲʛʲʣʘ ʥʘ Cobb 

ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʢʦ ʩʘ ʦʧʝʨʠʨʘʥʠʪʝ ʥʠʚʘ. ( 1 = ʧʲʣʥʘ ʧʦʣʦʞʠʪʝʣʥʘ 

ʢʦʨʝʣʘʮʠʷ, -1 = ʧʲʣʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ). 

ʇʨʠ 94-ʤʘ ʧʘʮʠʝʥʪʠ (84.68% ʦʪ ʚʩʠʯʢʠ) ʩʤʝ ʦʧʨʝʜʝʣʠʣʠ ʩʪʝʧʝʥʪʘ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪ ʩʧʦʨʝʜ ʄʈʊ-ʦʙʨʘʟʠʪʝ, ʩ ʢʦʠʪʦ ʩʤʝ ʨʘʟʧʦʣʘʛʘʣʠ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ. ʇʨʠ 

20 (21.27%) ʯʦʚʝʢʘ ʠʤʘʤʝ ʩʪʝʧʝʥ 0 ʠʣʠ ʥʦʨʤʘʣʝʥ ʦʙʨʘʟ. ʉʪʝʧʝʥ 1 ʦʙʭʚʘʱʘ 

ʧʘʮʠʝʥʪʠ ʩ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʚ ʩʠʛʥʘʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʤʠʝʣʦʥʘ, 

ʦʙʠʢʥʦʚʝʥʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʢʦʤʧʨʝʩʠʷ; ʚ ʥʘʰʘʪʘ ʩʧʨʘʚʢʘ ʪʦʚʘ ʩʘ 35 

(37.23%) ʧʘʮʠʝʥʪʠ. ʉʪʝʧʝʥ 2 ʦʟʥʘʯʘʚʘ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ï 

ʭʠʧʝʨʠʥʪʝʥʩʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʤʠʝʣʦʥʘ. ʊʫʢ ʠʤʘʤʝ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ 

ʧʘʮʠʝʥʪʠ ʠʣʠ 39 (41.48%) ʦʪ ʚʩʠʯʢʠ. ʊʝʟʠ ʜʘʥʥʠ ʩʘ ʦʪʨʘʟʝʥʠ ʥʘ ʌʠʛʫʨʘ 24.  

 

 

ʌʠʛʫʨʘ 24. ʉʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ- ʦʙʨʘʟʠ. 
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ʆʪ ʚʩʠʯʢʠ 94-ʤʘ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʦʪʨʘʟʝʥʠ ʥʘ ʌʠʛʫʨʘ 24., ʧʨʠ 68 ʦʪ ʪʷʭ 

ʠʤʘ ʠʟʤʝʥʝʥʠʝ ʚ ʩʠʛʥʘʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ. ʌʠʛʫʨʘ 25 ʦʪʨʘʟʷʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 

ʤʝʞʜʫ ʬʦʢʘʣʝʥ ʠʣʠ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ. ʇʨʠ 25 ʧʘʮʠʝʥʪʠ ʠʣʠ 

36.76% ʦʪ ʚʩʠʯʢʠ ʠʤʘʤʝ ʬʦʢʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʘ ʧʨʠ 43-ʤʘ ʠʣʠ 63.24% ʦʪ ʚʩʠʯʢʠ 

ʠʤʘʤʝ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠʪʝ. 

 

 

ʌʠʛʫʨʘ 25. ʌʦʢʘʣʝʥ/ ʄʫʣʪʠʩʝʛʤʝʥʪʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ - ʦʙʨʘʟʠ  

( 1 - ʬʦʢʘʣʝʥ; 2 - ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ). 

 

ʆʪ ʦʙʱʦ ʚʩʠʯʢʠ 111 ʧʘʮʠʝʥʪʠ ʧʨʠ 59 (53.15%) ʠʤʘʤʝ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠ 

ʜʘʥʥʠ ʟʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. ʇʨʠ 16 ʧʘʮʠʝʥʪʘ ʠʣʠ 27.12% ʠʤʘʤʝ 

ʥʝʧʨʝʢʲʩʥʘʪ ʚʘʨʠʘʥʪ, ʧʨʠ 11 (18.64%) ï ʩʝʛʤʝʥʪʠʨʘʥ, 12 (20.34%) ʧʘʮʠʝʥʪʠ ʩʘ 

ʠʤʘʣʠ ʩʤʝʩʝʥ ʚʘʨʠʘʥʪ ʠ ʥʘʡ-ʤʥʦʛʦ ï 20 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ (33.9%) ʩʘ ʙʠʣʠ ʩ 

ʬʦʢʘʣʝʥ ʚʘʨʠʘʥʪ. ʇʨʠ ʚʩʠʯʢʠ 59 ʧʘʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʤʝ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʣʠ ʜʘʥʥʠ ʟʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ 

ʩʲʱʦ ʠʤʘʤʝ ʧʦʪʚʲʨʞʜʘʚʘʱʠ ʜʘʥʥʠ ʟʘ ʪʝʞʢʘ ʭʠʧʝʨʪʨʦʬʠʷ ʠ/ ʠʣʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ 



74 

 

ɿʅʃ. ʌʠʛʫʨʘ 26. ʦʪʨʘʟʷʚʘ ʚʘʨʠʘʮʠʠʪʝ ʚ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ 

ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ.  

 

 

ʌʠʛʫʨʘ 26. ʍʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ï ʚʘʨʠʘʮʠʠ. 

 

ʅʘ ʌʠʛʫʨʘ 27. ʩʭʝʤʘʪʠʯʥʦ ʝ ʠʟʦʙʨʘʟʝʥʦ ʩʲʧʦʩʪʘʚʷʥʝʪʦ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪʘ ʩʧʨʷʤʦ ʬʦʢʘʣʝʥ ʠʣʠ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ. ʇʦʣʫʯʘʚʘʤʝ ʩʣʝʜʥʠʪʝ ʜʘʥʥʠ: 

ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠʤʘʤʝ ʧʨʠ 21 ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʪʠʧ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪ. ʃʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ, ʥʦ ʩ ʬʦʢʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠʤʘʤʝ ʧʨʠ 11 

ʧʘʮʠʝʥʪʠ. ʇʦʚʝʯʝ ʩʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʚ 

ʤʠʝʣʦʥʘ ʩ ʤʫʣʪʠʩʝʛʤʝʥʪʝʪʥ ʪʠʧ ï 22 ʥʘ ʙʨʦʡ. ɸ ʧʨʠ 14 ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʬʦʢʘʣʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʘ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ. ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʝ 

ʛʨʫʧʘʪʘ ʥʘ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ, ʨʘʟʧʨʝʜʝʣʝʥ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ 

ʥʠʚʘ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʠ ʧʦ-ʪʝʞʢʘ ʢʣʠʥʠʯʥʦ ʠʟʷʚʝʥʘ ʤʠʝʣʦʧʘʪʠʷ ʧʨʠ ʪʝʟʠ 

ʧʘʮʠʝʥʪʠ. 
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ʌʠʛʫʨʘ 27. ʄʈʊ- ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʩʧʨʷʤʦ ʬʦʢʘʣʝʥ/ ʤʫʣʪʠʩʝʛʤʝʥʪʝʥ ʠʥʪʝʥʟʠʪʝʪ. 

 

ʇʨʠ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʩʪʝʧʝʥ ʥʘ ʄʈʊ-ʠʥʪʝʥʟʠʪʝʪ ʩ ʜʘʥʥʠʪʝ ʟʘ 

ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʧʦʣʫʯʘʚʘʤʝ ʥʘʡ- ʤʥʦʛʦ ʩʣʫʯʘʠ ʟʘ ʣʝʢʦʩʪʝʧʝʥʥʦ 

ʠʟʤʝʥʝʥʠʝ ʚ ʠʥʪʝʥʟʠʪʝʪʘ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʬʦʢʘʣʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ 

ɿʅʃ ï 9 ʧʘʮʠʝʥʪʠ. ʇʨʠ ʜʨʫʛʠ 9 ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ 

ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ ï ʦʙʨʘʟʠʪʝ, ʩʲʯʝʪʘʥ ʩ ʭʠʧʝʨʪʨʦʬʠʷ/ 

ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. ʇʨʠ 8 ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʄʈʊ ï 

ʩʠʛʥʘʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʧʨʠ ʚʝʯʝ ʩʤʝʩʝʥ ʚʘʨʠʘʥʪ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ 

ɿʅʃ. ʉʲʦʪʚʝʪʥʦ ʧʦ 6 ʯʦʚʝʢʘ ʠʤʘʪ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʪʥʟʠʪʝʪ 

ʧʨʠ ʬʦʢʘʣʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʠ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ 

ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʧʨʠ ʩʝʛʤʝʥʪʠʨʘʥ ʪʠʧ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. ʇʨʠ 5 

ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʩʝʛʤʝʥʪʠʨʘʥ 

ʪʠʧ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. ɼʘʥʥʠʪʝ ʦʪ ʩʲʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 
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ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʩʧʨʷʤʦ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩʘ 

ʠʟʦʙʨʘʟʝʥʠ  ʥʘ ʌʠʛʫʨʘ 28. 

 

 

ʌʠʛʫʨʘ 28. ʄʈʊ - ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʩʧʨʷʤʦ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. 

 

ʇʨʠ ʛʨʫʧʠ ʦʪ ʧʦ ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʩʲʦʪʚʝʪʥʦ: ʣʝʢʦʩʪʝʧʝʥʥʦ 

ʠʟʤʝʥʝʥʠʝ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʥʘ ʬʦʥʘ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʭʠʝʧʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ 

ʥʘ ɿʅʃ ʠ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʚ ʤʠʝʣʦʥʘ ʥʘ ʬʦʥʘ ʥʘ ʩʤʝʩʝʥ ʪʠʧ 

ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ.  

ɼʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʨʘʟʜʝʣʝʥʘ ʧʦ ʛʨʫʧʠ (ɻʨʫʧʘ 1 ï ɼʘʚʥʦʩʪ <= 12 

ʤʝʩʝʮʘ; ɻʨʫʧʘ 2 ï ɼʘʚʥʦʩʪ ʤʝʞʜʫ 13 ʠ 48 ʤʝʩʝʮʘ; ɻʨʫʧʘ 3 >= 49 ʤʝʩʝʮʘ), 

ʩʲʧʦʩʪʘʚʝʥʘ ʩʲʩ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ ï ʦʙʨʘʟʠʪʝ ʜʘʚʘ ʠʥʪʝʨʝʩʥʠ 

ʢʦʨʝʣʘʮʠʠ. ʇʨʠ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʛʨʫʧʘ 1 (ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ <=12 ʤʝʩʝʮʘ 

ʧʦʣʫʯʘʚʘʤʝ 6 ʧʘʮʠʝʥʪʠ ʩ ʥʦʨʤʘʣʝʥ ʄʈʊïʠʥʪʝʥʟʠʪʝʪ, 19 ʩ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ 

ʠ 15 ʩ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ. ɺʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷ ʩ ʜʘʚʥʦʩʪ ʤʝʞʜʫ 
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13 ʠ 48 ʤʝʩʝʮʘ ʠʤʘʤʝ 9 ʧʘʮʠʝʥʪʠ ʩ ʥʦʨʤʘʣʝʥ ʄʈʊïʦʙʨʘʟ, 12 ʩ ʣʝʢʦʩʪʝʧʝʥʥʦ 

ʠʟʤʝʥʝʥʠʝ ʠ 15 ʩ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ. ʊʨʝʪʘʪʘ ʛʨʫʧʘ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷ ʩ ʜʘʚʥʦʩʪ >=49 ʤʝʩʝʮʘ ʝ ʩ ʥʘʡ- ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ, ʥʦ ʥʘʡ-ʤʥʦʛʦ 

ï 9 ʥʘ ʙʨʦʡ ʠʤʘ ʩ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ, ʧʦʩʣʝʜʚʘʥʠ ʦʪ 

ʥʦʨʤʘʣʝʥ ʦʙʨʘʟ ʧʨʠ 5 ʯʦʚʝʢʘ ʠ 4 ʩ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ (ʌʠʛʫʨʘ 29.).  

ʇʨʦʚʝʜʦʭʤʝ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʠ ʤʝʪʦʜʘ Chi-Square test  ʩ ʮʝʣ ʪʲʨʩʝʥʝ ʥʘ 

ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ 

ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʧʦ ʛʨʫʧʠ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘ Pearson Chiï 

Square ʝ 2.518 ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʩʠʛʥʠʬʠʢʘʥʪʥʦ ʯʠʩʣʦ p = 0.284. 

 

 

ʌʠʛʫʨʘ 29. ɼʘʚʥʦʩʪ ʦʧʣʘʢʚʘʥʠʷ ʩʧʨʷʤʦ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠ   

 

ʅʘ ʌʠʛʫʨʘ 31. ʠʤʘʤʝ ʜʘʥʥʠʪʝ ʦʪ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷ ʠ 

ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʧʦʣʫʯʘʚʘʤʝ ʥʷʢʦʣʢʦ ʧʦ-

ʤʥʦʛʦʙʨʦʡʥʠ ʛʨʫʧʠ ï ʪʦʚʘ ʩʘ 12 ʤʝʩʝʮʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʟʘ ʩʤʝʩʝʥ ʪʠʧ 
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ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ; ʩʣʝʜʚʘʱʠʪʝ 3 ʛʨʫʧʠ ʦʪ ʧʦ ʪʨʠʤʘ ʯʦʚʝʢʘ ʩʘ ʟʘ ʬʦʢʘʣʥʘ 

ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ ʜʘʚʥʦʩʪ ʦʪ 12 ʤʝʩʝʮʘ ʠ 36 ʤʝʩʝʮʘ ʠ ʧʦʩʣʝʜʥʘʪʘ 

ʛʨʫʧʘ ʦʪ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʝ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʩ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʦʪ 2 ʤʝʩʝʮʘ. ʉʣʝʜʚʘʱʠʪʝ ʧʦ-ʤʥʦʛʦʙʨʦʡʥʠ ʧʦ ʯʠʩʣʝʥʦʩʪ ʛʨʫʧʠ ʩʘ ʦʪ 

ʧʦ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʨʘʚʥʦʤʝʨʥʦ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪ ʠ ʩʝʛʤʝʥʪʠʨʘʥ ʪʠʧ 

ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩʲʦʪʚʝʪʥʦ ʟʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ 8, 12, 18, 

24, 36 ʠ 60 ʤʝʩʝʮʘ. ʆʩʪʘʥʘʣʠʪʝ ʝʜʠʥʠʯʥʠ ʧʘʮʠʝʥʪʠ ʩʘ ʧʨʲʩʥʘʪʠ ʧʦ ʮʷʣʘʪʘ ʩʢʘʣʘ ʥʘ 

ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʥʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʟʘ ʩʤʝʩʝʥʠʷ ʠ ʬʦʢʘʣʝʥ ʪʠʧ 

ʭʠʧʝʨʪʨʦʬʠʷ ʧʦʚʝʯʝ, ʦʪʢʦʣʢʦʪʦ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʠʷ ʠ ʩʝʛʤʝʥʪʠʨʘʥ ʪʠʧʦʚʝ. 

 

 

ʌʠʛʫʨʘ 30. ʒʛʲʣ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ ʲʛʲʣ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ. 

 

ʉʲʧʦʩʪʘʚʠʭʤʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʠ 

ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ ʧʦʤʦʱʪʘ ʥʘ KruskalïWallis H test. 
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ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ 

ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʥʷʤʘʰʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ 

H(3)= 0.663, p=0.882, ʢʦʝʪʦ ʥʘʣʘʛʘ ʧʨʠʝʤʘʥʝ ʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʘ ʠʤʝʥʥʦ, ʯʝ 

ʥʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʛʨʫʧʠ. ʉʭʝʤʘʪʠʯʥʦʪʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ KruskalïWallis H test ʝ ʦʪʨʘʟʝʥʦ ʥʘ ʌʠʛʫʨʘ 32. 

ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʦʩʚʝʥ ʧʦ ʦʪʜʝʣʥʠ ʩʠʤʧʪʦʤʠ, ʚʢʣʶʯʝʥʠ 

ʚ ʩʠʥʜʨʦʤʦʢʦʤʧʣʝʢʩʠ, ʩʤʝ ʦʧʨʝʜʝʣʠʣʠ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʘʙʣʠʮʠʪʝ Nurick ʠ 

mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʢʘʢʪʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. 

 

ʌʠʛʫʨʘ 31. ʉʲʧʦʩʪʘʚʷʥʝ ʤʝʞʜʫ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʠ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. 

 

ʌʠʛʫʨʘ 33. ʦʪʨʘʟʷʚʘ ʩʪʝʧʝʥʠʪʝ ʥʘ Nurick ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʷ ʢʣʠʥʠʯʝʥ 

ʩʪʘʪʫʩ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʚʠʞʜʘʤʝ ʧʨʝʦʙʣʘʜʘʚʘʱʠ ʩʪʝʧʝʥʠ 2 ʠ 3 ʩʲʩ ʩʲʦʪʚʝʪʥʦ 35 

(31.53%) ʠ 31 (27.93%) ʧʘʮʠʝʥʪʠ; ʩʪʝʧʝʥ 1 ʩ 18 (16.22%) ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ, ʩʪʝʧʝʥ 

4 ï 15 (13.51%) ʠ ʩʪʝʧʝʥ 5 ʠ ʩʪʝʧʝʥ 0 ʩ ʝʜʥʘʢʲʚ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ï ʧʦ 6 (5.41%) ʥʘ 

ʙʨʦʡ.  
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ʌʠʛʫʨʘ 32. ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Independent-Samples Kruskal-Wallis Test ʤʝʞʜʫ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ. 

 

 

ʌʠʛʫʨʘ 33. ʉʪʝʧʝʥʠ ʥʘ Nurick ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʝʥ ʩʪʘʪʫʩ. 

 

ʉ ʮʝʣ ʪʲʨʩʝʥʝ ʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʠ 

ʩʪʝʧʝʥʪʘ ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ  Independent-samples t-test, 
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ʢʘʢʪʦ ʠ MannïWhitney U test. ʉʧʦʨʝʜ ʌʠʛʫʨʘ 34. ʥʘʡ-ʜʲʣʛʘ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʢʘʪʦ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʠʤʘʤʝ ʧʨʠ ʉʪʝʧʝʥ 1 ʠ ʉʪʝʧʝʥ 3 ʧʦ Nurick, 

ʩʲʦʪʚʝʪʥʦ: 53 ʧʘʮʠʝʥʪʠ ʟʘ ʩʪʝʧʝʥ 1 ʠʣʠ 29.18% ʠ 43 ʧʘʮʠʝʥʪʠ ʟʘ ʩʪʝʧʝʥ 3 ï 24% ʦʪ 

ʚʩʠʯʢʠ. ʇʦʩʣʝʜʚʘʱʠʪʝ ʩʪʝʧʝʥʠ ʚ ʥʘʤʘʣʷʚʘʱʘ ʛʨʘʜʘʮʠʷ ʩʧʦʨʝʜ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʘ ʩʲʦʪʚʝʪʥʦ: ʩʪʝʧʝʥ 4 ï 26ʧʘʮʠʝʥʪʠ 

(14.65%), ʩʪʝʧʝʥ 2 ï 21 ʧʘʮʠʝʥʪʠ ï 11.78%, ʩʪʝʧʝʥ 5 ï 19 ʧʘʮʠʝʥʪʠ ï 10.52% ʠ 

ʩʪʝʧʝʥ 0 ï 18 ʥʘ ʙʨʦʡ ʠʣʠ 9.87% ʦʪ ʚʩʠʯʢʠ.  

 

 

ʌʠʛʫʨʘ 34. ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ. 

 

ʉʢʘʣʘʪʘ ʥʘ Nurick ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʛʨʫʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ 

ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ï ʛʨʫʧʘ 0, 1, 2 ʩ ʧʦ-ʣʝʢʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʛʨʫʧʘ 3, 4, 

5 ʩ ʪʝʞʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʜʦ ʧʲʣʥʦ ʦʙʝʟʜʚʠʞʚʘʥʝ. ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʘʚʥʦʩʪʪʘ 

ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ, ʩʲʦʪʚʝʪʥʦ ʩʨʘʚʥʝʥʘ ʩ ʚʩʷʢʘ ʝʜʥʘ ʛʨʫʧʘ ʧʦ Nurick ʝ 

ʩʭʦʜʥʘ, ʩʲʦʪʚʝʪʥʦ: 31.20 ± 37.445 ʤʝʩʝʮʘ ʠ 36.23 Ñ 46.819 ʤʝʩʝʮʘ. ʊʦʚʘ ʧʦʟʚʦʣʠ 
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ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ Independent-samples t-test ʢʘʪʦ ʙʝʰʝ ʧʦʢʨʠʪʦ ʫʩʣʦʚʠʝʪʦ ʥʘ ʪʝʩʪʘ 

ʥʘ Levene ʟʘ ʝʜʥʘʢʚʦʩʪ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ p=0.650, ʢʦʡʪʦ ʧʦʪʚʲʨʜʠ 

ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʥʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʘʚʥʦʩʪʪʘ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʟʘ ʜʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ p=0.533. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Leveneôs 

Independent-samples t-test ʟʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʛʨʫʧʠʪʝ 

ʦʧʣʘʢʚʘʥʠʷ ʩʧʦʨʝʜ Nurick ʩʢʘʣʘʪʘ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʊʘʙʣʠʮʘ 9.  

 

 

ʊʘʙʣʠʮʘ 9. Independent Samples Test ʟʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʩʧʨʷʤʦ ʩʪʝʧʝʥʠʪʝ ʥʘ 

Nurick, ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʛʨʫʧʠ. 

 

ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʢʦʨʝʣʘʮʠʷʪʘ ʤʝʞʜʫ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 

Nurick, ʨʘʟʜʝʣʝʥʘ ʚ ʜʚʝ ʛʨʫʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ ʤʠʝʣʦʧʘʪʥʘʪʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ï ʛʨʫʧʘ 0, 1, 2 ʩ ʧʦ-ʣʝʢʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʛʨʫʧʘ 3, 4, 5 ʩ ʪʝʞʢʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʜʦ ʧʲʣʥʦ ʦʙʝʟʜʚʠʞʚʘʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʣʝʜʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ 

(ʌʠʛʫʨʘ 35.). ʀʟʧʦʣʟʚʘʥ ʝ ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ ʪʝʩʪ MannïWhitney U  ʩ ʮʝʣ ʜʘ ʜʦʢʘʞʝ 

ʜʘʣʠ ʠʤʘ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʛʨʫʧʠ. ɿʘ ʛʨʫʧʘʪʘ ʥʘ Nurick 0, 

1, 2 ʙʨʦʷ ʠʟʩʣʝʜʚʘʥʠ ʧʘʮʠʝʥʪʠ ʝ 55 ʩʲʩ ʩʨʝʜʥʘ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʦʪ 53.20 

ʤʝʩʝʮʘ, ʟʘ ʛʨʫʧʘʪʘ ʩ Nurick ʩʪʝʧʝʥʠ 3, 4, 5 ʧʘʮʠʝʥʪʠʪʝ ʩʘ 56 ʩʲʩ ʩʨʝʜʥʘ ʜʘʚʥʦʩʪ ʥʘ 

ʦʧʣʘʢʚʘʥʠʷʪʘ 58.75 ʤʝʩʝʮʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʛʨʫʧʠ 

ʝ ʥʝʩʠʛʥʠʬʠʢʘʥʪʥʘ ʩ p=0.362. 
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ʌʠʛʫʨʘ 35. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ ʪʝʩʪ MannïWhitney U test ʟʘ ʘʥʘʣʠʟ ʥʘ 

ʢʦʨʝʣʘʮʠʷʪʘ ʤʝʞʜʫ ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʠ ʩʪʝʧʝʥʪʘ ʥʘ Nurick. 

 

ʀʟʚʲʨʰʠ ʩʝ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʠ ʤʝʪʦʜʘ Chiïsquare ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ 

ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠ, ʚʢʣʶʯʚʘʱʠ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠ ʩʣʫʯʘʠʪʝ ʩ 

ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ Nurick, ʨʘʟʜʝʣʝʥʘ ʚ ʜʚʝ ʛʨʫʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ï ʛʨʫʧʘ 0, 1, 2 ʩ ʧʦ-ʣʝʢʘʪʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʛʨʫʧʘ 3, 4, 5 ʩ ʪʝʞʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʜʦ ʧʲʣʥʦ ʦʙʝʟʜʚʠʞʚʘʥʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʨʦʩʪʘʙʫʣʘʮʠʷʪʘ ʤʝʞʜʫ ʩʪʝʧʝʥʠ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ 

ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʷ ʠ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʩʧʨʷʤʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ Nurick, 

ʨʘʟʜʝʣʝʥʠ ʧʦ ʛʨʫʧʠ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʚ ʊʘʙʣʠʮʘ 10. ʇʘʮʠʝʥʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʩ ʧʦ-

ʣʝʢʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʦ Nurick ʩʘ ʦʙʱʦ 29 ʥʘ ʙʨʦʡ, ʚ ʛʨʫʧʘʪʘ ʩ Nurick ʟʘ ʛʨʫʧʠ 3, 4, 

5 ʩʘ ʚʢʣʶʯʝʥʠ 45 ʧʘʮʠʝʥʪʠ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ PearsonïChi Square ʝ ʩʲʩ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ p= 0.041. ʊʦʚʘ ʛʦʚʦʨʠ ʟʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʟʥʘʯʝʥʠʝ 

ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʩʧʨʷʤʦ ʩʪʝʧʝʥʪʘ ʥʘ Nurick ʠ 

ʩʲʦʪʚʝʪʥʦ ʢʣʠʥʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ. ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʘʩʦʮʠʘʮʠʷ ʤʝʞʜʫ 

ʪʝʟʠ ʜʚʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʠʟʯʠʩʣʝʥʠ Phi ʠ Cramerôs V ʯʠʩʣʘʪʘ, 

ʢʦʠʪʦ ʩʘ ʩʲʩ ʩʪʦʡʥʦʩʪ 0.238, ʢʦʝʪʦ ʝ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ.  
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ʊʘʙʣʠʮʘ 10. ʂʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠ ʠ Nurick ʧʦ ʛʨʫʧʠ. 

 

ʉʢʘʣʘʪʘ ʥʘ Nurick, ʨʘʟʜʝʣʝʥʘ ʥʘ ʦʧʠʩʘʥʠʪʝ ʛʨʫʧʠ ʝ ʩʨʘʚʥʝʥʘ ʩʲʩ ʩʪʝʧʝʥʪʘ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ. ɺ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ï ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʚ 

ʠʥʪʝʥʟʠʪʝʪʥʘ ʥʘ ʄʈʊ-ʦʙʨʘʟʠʪʝ ʠ Nurick ʩʪʝʧʝʥʠ 0, 1, 2 ʠʤʘʤʝ 45 ʧʘʮʠʝʥʪʠ, ʘ ʚʲʚ 

ʚʪʦʨʘʪʘ ʛʨʫʧʘ ï ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ 

Nurick 3,4,5 ï 49 ʧʘʮʠʝʥʪʠ. ɼʚʝʪʝ ʛʨʫʧʠ ʠʤʘʪ ʝʜʥʦʨʦʜʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ Independent-samples t-test ʢʘʪʦ ʙʝʰʝ 

ʧʦʢʨʠʪʦ ʫʩʣʦʚʠʝʪʦ ʥʘ ʪʝʩʪʘ ʥʘ Levene ʟʘ ʝʜʥʘʢʚʦʩʪ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ 

ʛʨʫʧʠ p=0.514, ʢʦʡʪʦ ʧʦʪʚʲʨʜʠ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʠʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʜʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ p=0.000 (ʊʘʙʣʠʮʘ 11.).  

ʉʨʘʚʥʠʭʤʝ ʩʲʱʦ ʪʘʢʘ  ʠ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ Nurick ʧʦ 

ʛʨʫʧʠ, ʟʘ ʜʘ ʧʦʪʲʨʩʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʪʝʟʠ ʜʚʘ ʢʨʠʪʝʨʠʷ. ʇʲʨʚʘʪʘ 

ʛʨʫʧʘ ʝ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ Nurick ʩʪʝʧʝʥʠ 0, 1, 2 - ʧʘʮʠʝʥʪʠ 26 ʥʘ 

ʙʨʦʡ, ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʝ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ ʅʫʨʠʢ 3, 4, 5 ï 33 

ʧʘʮʠʝʥʪʠ. ɽʜʥʦʨʦʜʥʦʩʪʪʘ ʥʘ ʛʨʫʧʠʪʝ ʧʦʟʚʦʣʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ Independent-

samples t-test ʢʘʪʦ ʙʝʰʝ ʧʦʢʨʠʪʦ ʫʩʣʦʚʠʝʪʦ ʥʘ ʪʝʩʪʘ ʥʘ Levene ʟʘ ʝʜʥʘʢʚʦʩʪ ʥʘ 

ʚʘʨʠʘʮʠʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ p=0.926, ʢʦʡʪʦ ʧʦʪʚʲʨʜʠ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʥʷʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɿʅʃ ʟʘ 

ʜʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ p=0.504 (ʊʘʙʣʠʮʘ 11.). 
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ʊʘʙʣʠʮʘ 11. Independent Samples Test ʟʘ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠ ʠ ʭʠʧʝʨʪʨʦʬʠʷ/ 

ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩʧʨʷʤʦ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ Nurick ʩʢʘʣʘʪʘ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʝʧʝʥʠ. 

 

ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦ ʩʢʘʣʘʪʘ ʥʘ mJOA. 

ʉʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʢʘʣʘʪʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʟʘ ʚʩʠʯʢʠ ʝ 11.37 ʩʲʩ ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 2.639. ʅʘʡ-ʤʥʦʛʦ ʧʘʮʠʝʥʪʠ ï 18 ʥʘ ʙʨʦʡ ʠʤʘʪ ʩʪʦʡʥʦʩʪ ʥʘ mJOA 11, 

ʩʣʝʜ ʪʷʭ ʩʘ ʜʚʝ ʛʨʫʧʠ ʧʦ 17 ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʪʦʡʥʦʩʪʠ 13 ʠ 14. ʉʣʝʜʚʘʱʠʪʝ ʛʨʫʧʠ ʩʘ 

ʩʲʦʪʚʝʪʥʦ ʢʘʢʪʦ ʩʣʝʜʚʘ: 15 ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʩʪʦʡʥʦʩʪ ʥʘ mJOA 12, 12 ʧʘʮʠʝʥʪʠ ï 10, 

9 ʧʘʮʠʝʥʪʠ ï 9, 8 ʧʘʮʠʝʥʪʠ ï 15. ʆʩʪʘʥʘʣʠʪʝ ʧʦ-ʤʘʣʦʙʨʦʡʥʠ ʛʨʫʧʠ ʩʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

4 ʧʘʮʠʝʥʪʠ ï 8, 3 ʧʘʮʠʝʥʪ ï 7, 3 ʧʘʮʠʝʥʪʠ ï 6, ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʩʪʦʡʥʦʩʪ ʥʘ 

mJOA 5 ʠ ʧʦ ʝʜʠʥ ʧʘʮʠʝʥʪ ʟʘ ʩʪʦʡʥʦʩʪʠ 4, 3 ʠ 16.  

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʩʧʦʨʝʜ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʌʠʛʫʨʘ 36. 

ʆʮʝʥʢʘ ʧʦ ʩʢʘʣʘʪʘ ʥʘ Nurick ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝʪʝ ʦʩʥʦʚʥʠ 

ʦʧʠʩʘʥʠ ʛʨʫʧʠ ʝ ʩʲʧʦʩʪʘʚʝʥʘ ʩʲʩ ʩʢʘʣʘʪʘ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʨʘʟʜʝʣʝʥʘ ʥʘ 

ʜʚʝ ʛʨʫʧʠ: mJOA <=11 ʠ mJOA ʤʝʞʜʫ 12 ʠ 17. ɺ ʧʲʨʚʘʪʘ ʩʨʘʚʥʝʥʘ ʛʨʫʧʘ ï 

ʉʪʝʧʝʥʠ ʥʘ Nurick 0, 1, 2 ʠ mJOA <=11 ʠʤʘʤʝ 55 ʧʘʮʠʝʥʪʠ, ʘ ʚʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ï 

Nurick 3,4,5 ʠ mJOA ʤʝʞʜʫ 12 ʠ 17 ï 56 ʧʘʮʠʝʥʪʠ. ɼʚʝʪʝ ʛʨʫʧʠ ʠʤʘʪ ʝʜʥʦʨʦʜʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ Independent-samples t- 

test ʢʘʪʦ ʙʝʰʝ ʧʦʢʨʠʪʦ ʫʩʣʦʚʠʝʪʦ ʥʘ ʪʝʩʪʘ ʥʘ Levene ʟʘ ʝʜʥʘʢʚʦʩʪ ʥʘ ʚʘʨʠʘʮʠʠʪʝ 

ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ p=0.113, ʢʦʡʪʦ ʧʦʪʚʲʨʜʠ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʠʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠ ʛʨʫʧʠ p=0.000. ʊʘʙʣʠʮʘ 12. ʦʪʨʘʟʷʚʘ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʦʚʝʜʝʥʠʷ Leveneôs Independent-samples t-test ʤʝʞʜʫ ʦʮʝʥʢʘʪʘ ʧʦ 

ʩʢʘʣʘʪʘ ʥʘ Nurick ʧʨʝʜʦʧʝʨʪʠʚʥʦ, ʩʲʧʦʩʪʘʚʝʥʘ ʩʲʩ ʩʢʘʣʘʪʘ ʥʘ mJOA 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ. 
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ʌʠʛʫʨʘ 36. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ 

 

 

ʊʘʙʣʠʮʘ 12. Independent Samples Test ʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ 

ʛʨʫʧʠ ʩʧʨʷʤʦ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ Nurick ʩʢʘʣʘʪʘ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʝʧʝʥʠ. 

 

ʉ ʮʝʣ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʢʘʣʠʪʝ ʟʘ ʤʠʝʣʦʧʘʪʠʷ ʩʨʘʚʥʠʭʤʝ 

ʩʪʦʡʥʦʩʪʠʪʝ ʠʤ ʧʨʠ ʢʣʠʥʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʯʨʝʟ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ  ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʠ ʤʝʪʦʜʘ Chiïsquare ʟʘ ʢʦʨʝʣʘʮʠʷ. ʇʦʣʫʯʝʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ PearsonïChi Square ʝ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ p = 0.000. 

ʊʦʚʘ ʛʦʚʦʨʠ ʟʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ʥʘ ʩʢʘʣʠʪʝ Nurick, mJOA ʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʠʥʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʩʪʦʷʱʠ ʟʘʜ ʪʷʭ.  
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ʊʘʙʣʠʮʘ 13. ʂʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʛʨʫʧʠ 

ʩʧʨʷʤʦ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ Nurick  ʩʢʘʣʘʪʘ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʝʧʝʥʠ. 

 

ʊʘʙʣʠʮʘ 13. ʦʪʨʘʟʷʚʘ ʢʨʦʩʪʘʙʫʣʘʮʠʷʪʘ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʠ 

Nurick, ʨʘʟʜʝʣʝʥʠ ʧʦ ʛʨʫʧʠ. ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʛʨʫʧʠ ʩʘ ʪʘʟʠ ʥʘ Nurick ʩʪʝʧʝʥʠ 

3,4,5 ʠ mJOA <=11, ʘ ʠʤʝʥʥʦ ï 47 ʧʘʮʠʝʥʪʠ. ʊʦʚʘ ʛʦʚʦʨʠ ʟʘ ʠʜʝʥʪʠʯʥʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʩʧʨʷʤʦ Nurick. ʇʨʠ ʥʘʧʨʘʚʝʥʘʪʘ 

ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʟʘ Nurick ʛʨʫʧʠ 3,4,5 ʠ mJOA ʩʪʦʡʥʦʩʪʠ ʤʝʞʜʫ 12 ʠ 17 ʠʤʘʤʝ 9 ʥʘ 

ʙʨʦʡ ʧʘʮʠʝʥʪʠ. ʊʦʟʠ ʨʝʟʫʣʪʘʪ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʩʢʘʣʘʪʘ mJOA 

ʩʲʜʲʨʞʘ ʚ ʩʝʙʝ ʩʠ ʠ ʩʪʝʧʝʥʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʜʝʬʠʮʠʪ ʟʘ ʛʦʨʥʠʪʝ 

ʢʨʘʡʥʠʠʮ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ Nurick, ʢʲʜʝʪʦ ʦʧʨʝʜʝʣʷʤʝ ʩʘʤʦ ʪʝʞʝʩʪʪʘ ʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʟʘ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʠ ʧʦʭʦʜʢʘʪʘ.  

 

 

ʊʘʙʣʠʮʘ 14. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ PearsonïChi Square test ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, 

ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʛʨʫʧʠ ʩʧʨʷʤʦ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ Nurick ʩʢʘʣʘʪʘ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʝʧʝʥʠ. 

 



88 

 

ɺ ʊʘʙʣʠʮʘ 13. ʧʨʠ ʠʟʚʲʨʰʝʥʘʪʘ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʠʪʝ ʥʘ Nurick 

0,1,2 ʠ ʤ ʩʪʦʡʥʦʩʪʠ <=11 ʠʤʘʤʝ 6 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ, ʘ ʚ ʛʨʫʧʘʪʘ ʟʘ mJOA ʩʲʩ 

ʩʪʦʡʥʦʩʪʠ 12-17 ʠʤʘʤʝ 49 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ. ʈʘʟʣʠʯʠʷʪʘ ʪʫʢ ʦʪʥʦʚʦ ʚʝʨʦʷʪʥʦ ʩʘ 

ʧʦʨʘʜʠ ʧʦ-ʟʥʘʯʠʤʘʪʘ ʜʠʬʝʨʝʥʮʠʷʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʠʪʝ ʥʘ mJOA ʠ Nurick ʦʪʥʦʩʥʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ.  

ʂʲʤ ʠʟʚʲʨʰʝʥʠʷ Pearson-Chi Square test , ʢʦʡʪʦ ʝ ʩʲʩ ʩʠʛʥʠʬʠʢʘʥʪʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʪʦʡʥʦʩʪ, ʩʤʝ ʥʘʧʨʘʚʠʣʠ ʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʟʯʠʩʣʝʥʠʝ ʧʦ Fisherôs 

Exact Test. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʦʪʥʦʚʦ ʩʠʣʥʦ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨ = 0.000 (ʊʘʙʣʠʮʘ 

14.).  

 

 

ʌʠʛʫʨʘ 37. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʠ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʠ ʩʲʧʦʩʪʘʚʝʥʠ 

ʩʧʨʷʤʦ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ.   

 

ʇʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʢʦʨʝʣʠʨʘ ʩ ʧʦ-ʛʦʣʷʤʘ 

ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. ʊʦʚʘ ʝ ʚʠʜʥʦ ʠ ʥʘ ʌʠʛʫʨʘ 38., ʧʦʢʘʟʚʘʱʘ, ʯʝ 



89 

 

ʢʦʣʢʦʪʦ ʧʦ-ʜʦʙʨʦ ʝ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʪ.ʝ. ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʜʦʙʨʝ ʩʘ ʢʣʠʥʠʯʥʦ ʧʘʮʠʝʥʪʠʪʝ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. 

ʇʦʜʦʙʨʝʥʠʝʪʦ, ʢʦʝʪʦ ʥʘʙʣʶʜʘʚʘʤʝ, ʠʟʤʝʨʝʥʦ ʯʨʝʟ ʩʢʘʣʘʪʘ ʥʘ mJOA ʝ ʚʠʜʠʤʦ ʧʦ-

ʜʦʙʨʦ. 

 

 

ʌʠʛʫʨʘ 38. ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ 

ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʠʛʥʠʬʠʢʘʥʪʥʘʪʘ ʠʤ ʢʦʨʝʣʘʮʠʷ. 

 

ʉ ʮʝʣ ʜʘ ʩʝ ʦʮʝʥʷʪ ʢʦʨʝʣʘʮʠʠʪʝ ʤʝʞʜʫ mJOA ʠ Nurick ʧʨʝʜʠ ʠ ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ ʙʝʰʝ ʧʨʦʚʝʜʝʥ Spearmanôs test (ʊʘʙʣʠʮʘ 15.). ʂʘʪʦ ʨʝʟʫʣʪʘʪ 

ʧʦʣʫʯʘʚʘʤʝ ʤʥʦʛʦ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ mJOA ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 

p=0.000. ʀʤʘʤʝ ʩʲʱʦ ʠ ʧʦʯʪʠ ʧʲʣʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʟʘ mJOA ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - Spearmanôs rho=0.914 ( 1 = ʧʲʣʥʘ 

ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ, -1 = ʧʲʣʥʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ). ɿʘ mJOA ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ Nurick ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʧʦʣʫʯʘʚʘʤʝ ʩʲʦʪʚʝʪʥʦ: p = 
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0.000, ʪ.ʝ. ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʢʦʨʝʣʘʮʠʷ, ʩʲʦʪʚʝʪʥʠʪʝ Spearmanôs rho ʩʘ ʨʘʚʥʠ 

ʥʘ ï0.815 ʠ -0.905, ʪ.ʝ. ʪʝ ʢʦʨʝʣʠʨʘʪ ʤʥʦʛʦ ʜʦʙʨʝ ʧʦʤʝʞʜʫ ʩʠ, ʥʦ ʩ ʦʪʨʠʮʘʪʝʣʥʘ 

ʢʦʨʝʣʘʮʠʷ ʠʣʠ ʢʦʣʢʦʪʦ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA, ʪʦʣʢʦʚʘ ʩʘ ʧʦ-ʤʘʣʢʠ ʟʘ 

Nurick. ʇʦʜʦʙʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʣʫʯʘʚʘʤʝ ʠ ʟʘ mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ Nurick 

ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ: ʠ ʧʨʠ ʜʚʘʪʘ ʘʥʘʣʠʟʘ p=0.000, ʘ ʩʲʦʪʚʝʪʥʠʪʝ Spearmanôs 

rho= -0.806 ʠ -0.954, ʦʪʥʦʚʦ ʤʥʦʛʦ ʚʠʩʦʢʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ.  

 

 

ʊʘʙʣʠʮʘ 15. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Spearmanôs test ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ. 

 

ʇʨʦʚʝʜʝʥ ʙʝʰʝ Spearmanôs test ʩ ʮʝʣ ʜʘ ʩʝ ʦʮʝʥʷʪ ʢʦʨʝʣʘʮʠʠʪʝ ʠ ʤʝʞʜʫ 

ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ mJOA ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. ʇʦʣʫʯʘʚʘʤʝ 

ʦʪʥʦʚʦ ʤʥʦʛʦ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʩʪʦʡʥʦʩʪʠ p = 0.000, 

Spearmanôs rho = -0.466 ʟʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʠ -0.443 ʟʘ mJOA ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ, ʪ.ʝ. ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ï ʢʦʣʢʦʪʦ ʝ ʧʦ ï 

ʛʦʣʷʤ ʠʥʪʝʥʟʠʪʝʪʘ, ʪʦʣʢʦʚʘ ʝ ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA (ʊʘʙʣʠʮʘ 16.).  

 

 

ʊʘʙʣʠʮʘ 16. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Spearmanôs test ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, ʢʘʢʪʦ ʠ ʩʧʨʷʤʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ Nurick ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. 

 

ʄʠʥʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚ ʤʝʩʝʮʠ ʝ 16 ʤʝʩʝʮʘ (1 ʛʦʜʠʥʘ ʠ 4 

ʤʝʩʝʮʘ) , ʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ï 60 ʤʝʩʝʮʘ (5 ʛʦʜʠʥʠ).  ʉʨʝʜʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ 
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ʟʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ 36 ʤʝʩʝʮʘ (3 ʛʦʜʠʥʠ) ± 17.40 ʤʝʩʝʮʘ.  ʊʨʠ ʤʝʩʝʮʘ ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ ʠʤʘʤʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʧʨʠ 101 ʧʘʮʠʝʥʪʠ, 6 ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʩʘ 

ʧʨʦʩʣʝʜʝʥʠ 79 ʧʘʮʠʝʥʪʠ, ʩʣʝʜ 1 ʛʦʜʠʥʘ ï 52 ʧʘʮʠʝʥʪʠ,  ʩʣʝʜ 2 ʛʦʜʠʥʠ ï 33 

ʧʘʮʠʝʥʪʠ ʠ ʩʣʝʜ Ĳ ʛʦʜʠʥʠ ï 20 ʧʘʮʠʝʥʪʠ. ɼʘʥʥʠʪʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ mJOA ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʚʨʝʤʝʚʠ ʜʠʘʧʘʟʦʥ ʦʪ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʩʘ 

ʦʧʠʩʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʊʘʙʣʠʮʘ 17.  

ʉʪʦʡʥʦʩʪʪʘ ʥʘ mJOA ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʝ ʩʨʝʜʥʦ 11.37 ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, 

13.27 ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ, ʪʨʠ ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʠʤʘʤʝ ʧʦʢʘʯʚʘʥʝ ʜʦ 13.50, ʩʣʝʜ 

6 ʤʝʩʝʮʘ ʧʦʢʘʯʚʘʥʝʪʦ ʝ ʜʦ 13.71, ʩʣʝʜ 1 ʛʦʜʠʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠʤʘʤʝ ʩʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 13.90. ʉʣʝʜ 2 ʛʦʜʠʥʠ ʥʘʙʣʶʜʘʚʘʤʝ ʣʝʢ ʩʧʘʜ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA ï 

13.82 ʟʘ ʧʨʦʩʣʝʜʝʥʘʪʘ ʛʨʫʧʘ ʠ ʩʣʝʜ 3/4 ʛʦʜʠʥʠ ʥʘʙʣʶʜʘʚʘʤʝ ʩʧʘʜ ʦʪ ʧʦʚʝʯʝ ʦʪ 

ʝʜʠʥʠʮʘ ï 12.70. ʇʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʧʦ ʩʢʘʣʘʪʘ mJOA ʥʘʙʣʶʜʘʚʘʤʝ ʨʷʟʢʦ 

ʧʦʜʦʙʨʝʥʠʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʦʪ ʧʦʯʪʠ ʜʚʝ ʝʜʠʥʠʮʠ, ʩʣʝʜ ʢʦʝʪʦ ʧʣʘʚʥʦ ʧʦʢʘʯʚʘʥʝ 

ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʜʦ 2 ʛʦʜʠʥʠ, ʢʦʛʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʥʦʚʦ ʣʝʢ ʩʧʘʜ ʚ ʩʢʘʣʘʪʘ.  

 

 

ʊʘʙʣʠʮʘ 17. ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʪʠʚʥʦ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ.  

 

ʇʨʦʤʷʥʘʪʘ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, 

ʠʟʩʣʝʜʚʘʥ ʚ ʨʘʥʥʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ (ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʧʨʝʩʪʦʷ ʚ ʢʣʠʥʠʢʘʪʘ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ï 3-5 ʜʥʠ) ʝ ʠʟʦʙʨʘʟʝʥʘ ʥʘ ʌʠʛʫʨʘ 39. ʇʨʠ ʰʝʩʪʠʤʘ ʧʘʮʠʝʥʪʠ ʠʣʠ 

5.45 % ʦʪ ʚʩʠʯʢʠ ʥʝ ʦʪʢʨʠʚʘʤʝ ʧʨʦʤʷʥʘ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA. ʇʨʠ 35 ʧʘʮʠʝʥʪʠ 

ʠʣʠ 31.82% ʠʤʘʤʝ ʧʦʜʦʙʨʝʥʠʝ ʚ ʩʪʦʡʥʦʩʪʪʘ ʩ ʝʜʥʘ ʪʦʯʢʘ. ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʝ 

ʛʨʫʧʘʪʘ ʥʘ ʧʦʜʦʙʨʝʥʠʝ ʩ 2 ʪʦʯʢʠ ʠʣʠ 38 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ï 34.55%. ʇʨʠ 26 ʥʘ 

ʙʨʦʡ ʠʣʠ 23.64% ʧʦʜʦʙʨʝʥʠʝʪʦ ʝ ʩ ʪʨʠ ʪʦʯʢʠ. ʇʨʠ ʪʨʠʤʘ ʠʤʘʤʝ ʧʦʜʦʙʨʝʥʠʝ ʩ 4 
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ʪʦʯʢʠ ʠʣʠ 2.73% ʦʪ ʚʩʠʯʢʠ. ʀ ʧʨʠ ʜʚʘʤʘ ʠʣʠ 1.82% ʧʦʜʦʙʨʝʥʠʝʪʦ ʝ ʩ 5 ʪʦʯʢʠ 

ʩʧʦʨʝʜ ʩʢʘʣʘʪʘ ʥʘ mJOA. 

 

 

ʌʠʛʫʨʘ 39. ʇʨʦʤʷʥʘ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ. 

 

ʀʟʩʣʝʜʚʘʭʤʝ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ɺʠʟʫʘʣʥʦ ï ʘʥʘʣʦʛʦʚʘʪʘ ʩʢʘʣʘ (VAS) ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ, 3 ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʠ ʧʨʠ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʢʦʷʪʦ 

ʚʨʝʤʝʚʘ ʩʪʦʡʥʦʩʪ ʝ ʨʘʟʣʠʯʥʘ, ʥʦ ʥʝʩʠʛʥʠʬʠʢʘʥʪʥʘ ʟʘ ʚʩʝʢʠ ʚʢʣʶʯʝʥ ʚ ʛʨʫʧʘʪʘ 

ʧʘʮʠʝʥʪ. ɹʨʦʷʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʠʟʩʣʝʜʚʘʥʠ ʧʦ VAS ʩʢʘʣʘʪʘ ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʝ 75 

ʩʲʩ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʦʪ 6.72 ± 3.216. ʉʣʝʜ ʪʨʠ ʤʝʩʝʮʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʪʦʡʥʦʩʪʪʘ 

ʧʦ VAS ʧʘʜʘ ʜʦ 2.04 ± 1.511.  ʀ ʧʨʠ ʧʦʩʣʝʜʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʦ 

VAS ʩʢʘʣʘʪʘ ʟʘ 67 ʥʘ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʝ 2.63 ± 3.498. ʆʪʥʦʚʦ ʢʘʢʪʦ ʠ ʧʨʠ ʩʢʘʣʘʪʘ 

mJOA ʥʘʙʣʶʜʘʚʘʤʝ ʨʷʟʢʦ ʧʦʜʦʙʨʝʥʠʝ, ʚʠʜʠʤʦ ʚʝʜʥʘʛʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ, ʩʣʝʜ 

ʢʦʝʪʦ ʠʤʘʤʝ ʣʝʢʦ ʩʧʘʜʘʥʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ. ʉʪʦʡʥʦʩʪʠʪʝ ʧʦ VAS ʩʢʘʣʘʪʘ, ʠʟʩʣʝʜʚʘʥʠ 
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ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, ʢʘʢʪʦ ʠ ʧʨʠ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʩʘ 

ʧʦʜʨʦʙʥʦ ʦʪʨʘʟʝʥʠ ʚ ʊʘʙʣʠʮʘ 18.   

 

 

ʊʘʙʣʠʮʘ 18. ʉʪʦʡʥʦʩʪʠ ʧʦ VAS ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ. 

 

ʉʲʧʦʩʪʘʚʝʥʠ ʩʘ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ ʠ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ ʨʘʟʣʠʯʥʠʪʝ 

ʧʨʦʩʣʝʜʝʥʠ ʩʪʝʧʝʥʠ ʥʘ VAS. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʢʦʨʝʣʘʮʠʠ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ 

Spearmanôs test ʩʝ ʧʦʣʫʯʘʚʘʪ ʧʨʠ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʲʛʲʣ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ 

ʩʧʨʷʤʦ ʲʛʲʣ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ (ʊʘʙʣʠʮʘ 19.), ʢʘʢʪʦ ʠ ʲʛʲʣ ʥʘ Cobb ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʧʨʠ ʧʦʩʣʝʜʥʠʪʝ 

ʧʦʣʫʯʘʚʘʤʝ ʤʥʦʛʦ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ï p = 0.026 ʠ Spearmanôs rho = -0.347 ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ, ʪ.ʝ. ʢʦʣʢʦʪʦ ʝ ʧʦ-ʛʦʣʷʤʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʲʢ ʝ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ.  

ɼʨʫʛʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʢʦʨʝʣʘʮʠʠ ʧʦʣʫʯʘʚʘʤʝ ʧʨʠ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ 

VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʠ ʲʛʲʣʘ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ: p = 0.029 ʠ Spearmanôs 

rho = -0.342, ʦʪʥʦʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ, ʪ.ʝ. ʢʦʣʢʦʪʦ ʝ 

ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʲʢ ʝ ʲʛʲʣʘ ʥʘ Cobb 

ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ.  

ʇʨʠ ʪʲʨʩʝʥʝ ʥʘ ʢʦʨʝʣʘʮʠʠ ʤʝʞʜʫ ʩʪʝʧʝʥʠʪʝ ʥʘ VAS ʧʨʝʟ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʧʝʨʠʦʜʠ ʧʦʣʫʯʘʚʘʤʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʜʘʥʥʠ ʟʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ 

ʩʧʨʷʤʦ VAS 3 ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ: p = 0.000 ʠ Spearmanôs rho = 0.756; VAS 
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ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ VAS ʧʨʠ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ: p = 0.008 ʠ Spearmanôs 

rho = 0.320.  

ʇʦʩʣʝʜʥʘʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʢʦʨʝʣʘʮʠʷ ʦʪ ʪʘʟʠ ʛʨʫʧʘ ʠʟʩʣʝʜʚʘʥʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʝ ʪʘʟʠ ʥʘ VAS 3 ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʩʧʨʷʤʦ VAS ʧʨʠ ʧʦʩʣʝʜʥʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ: p=0.000 ʠ Spearmanôs rho= 0.544.  

 

 

ʊʘʙʣʠʮʘ 19. ʂʦʨʝʣʘʮʠʠ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ VAS ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ, 

ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʠʤ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʩʧʨʷʤʦ ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. 

 

ʉ ʮʝʣ ʜʘ ʩʝ ʧʦʪʲʨʩʠ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʨʦʤʷʥʘʪʘ ʚ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʄʈʊ ï 

ʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʟʘʩʝʛʥʘʪʠ ʥʠʚʘ ʦʪ ʐʉʄ ʩʝ ʠʟʚʲʨʰʠ ʩʝ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ 

ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʨʘʟʣʠʯʥʠʷ ʙʨʦʡ ʠʟʚʲʨʰʝʥʠ 

ʢʦʨʧʝʢʪʦʤʠʠ.  

ʊʘʙʣʠʮʘ 20. ʦʪʨʘʟʷʚʘ ʢʨʦʩʪʘʙʫʣʘʮʠʷʪʘ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʥʘ ʜʚʝ ʥʠʚʘ. ʇʨʠ 

ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ 12 ʙʨʦʷ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ, ʘ 
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ʥʘ ʜʚʝ ʥʠʚʘ ʧʨʠ ʩʲʱʠʷ ʠʥʪʝʥʟʠʪʝʪ ʩʘ 16 ʥʘ ʙʨʦʡ. ʂʦʛʘʪʦ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʦʧʝʨʠʨʘʥʠʪʝ ʥʘ ʝʜʥʦ 

ʥʠʚʦ ʩʘ 20 ʥʘ ʙʨʦʡ, ʥʘ ʜʚʝ ʥʠʚʘ ï 13.  

ʀʟʚʲʨʰʠ ʩʝ Chiïsquare test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ, ʚʢʣʶʯʚʘʱʠ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠ ʩʣʫʯʘʠʪʝ ʩ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ Pearson Chi-square 

ʥʝ ʝ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ p = 0.167 (ʊʘʙʣʠʮʘ 21.).  

 

 

ʊʘʙʣʠʮʘ 20. ʂʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ 

ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʜʚʝ ʥʠʚʘ.  

 

 

ʊʘʙʣʠʮʘ 21. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Pearson Chi-Square test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʜʚʝ ʥʠʚʘ. 
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ʀʟʚʲʨʰʠ ʩʝ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ ï 

ʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʪʨʠ ʥʠʚʘ. ʇʨʠ 

ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ 12 ʙʨʦʷ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʝʜʥʦ ʥʠʚʦ, ʘ 

ʥʘ ʪʨʠ ʥʠʚʘ ʧʨʠ ʩʲʱʠʷ ʠʥʪʝʥʟʠʪʝʪ ʩʘ 5 ʥʘ ʙʨʦʡ. ʂʦʛʘʪʦ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʦʧʝʨʠʨʘʥʠʪʝ ʥʘ ʝʜʥʦ 

ʥʠʚʦ ʩʘ 20 ʥʘ ʙʨʦʡ, ʥʘ ʜʚʝ ʥʠʚʘ ï 5 ʥʘ ʙʨʦʡ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʨʦʩʪʘʙʫʣʘʮʠʷʪʘ ʤʝʞʜʫ 

ʩʪʝʧʝʥʠʪʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ 1 

ʥʠʚʦ ʠ ʥʘ ʪʨʠ ʥʠʚʘ ʩʘ ʦʪʨʘʟʝʥʠ ʚ ʊʘʙʣʠʮʘ 22.  

ʀʟʚʲʨʰʠ ʩʝ Chiïsquare test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ, ʚʢʣʶʯʚʘʱʠ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠ ʩʣʫʯʘʠʪʝ ʩ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ Pearson Chi-square 

ʥʝ ʝ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ p = 0.482 (ʊʘʙʣʠʮʘ 23.). 

 

 

ʊʘʙʣʠʮʘ 22. ʂʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ 

ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʪʨʠ ʥʠʚʘ. 

 

ʀʟʚʲʨʰʠ ʩʝ ʢʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ ï 

ʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʜʚʝ ʥʠʚʘ ʠ ʪʨʠ ʥʠʚʘ. ʇʨʠ 

ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠʤʘʤʝ ʠʟʚʲʨʰʝʥʠ 16 ʙʨʦʷ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʜʚʝ ʥʠʚʘ, ʘ ʥʘ 

ʪʨʠ ʥʠʚʘ ʧʨʠ ʩʲʱʠʷ ʠʥʪʝʥʟʠʪʝʪ ʩʘ 5 ʥʘ ʙʨʦʡ. ʂʦʛʘʪʦ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʦʧʝʨʠʨʘʥʠʪʝ ʥʘ ʜʚʝ ʥʠʚʘ 

ʩʘ 13 ʥʘ ʙʨʦʡ, ʥʘ ʪʨʠ ʥʠʚʘ ï 5 ʥʘ ʙʨʦʡ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʨʦʩʪʘʙʫʣʘʮʠʷʪʘ ʤʝʞʜʫ 
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ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʦʪʤʠʠ ʥʘ ʜʚʝ 

ʥʠʚʘ ʠ ʪʨʠ ʥʠʚʘ ʩʘ ʦʪʨʘʟʝʥʠ ʥʘ ʊʘʙʣʠʮʘ 24.  

 

 

ʊʘʙʣʠʮʘ 23. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Pearson Chi-Square test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʠ ʪʨʠ ʥʠʚʘ. 

 

ʀʟʚʲʨʰʠ ʩʝ Chiïsquare test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ, ʚʢʣʶʯʚʘʱʠ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʠ ʩʣʫʯʘʠʪʝ ʩ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʭʠʧʝʨʠʥʪʝʥʟʠʪʝʪ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ Pearson Chi-square 

ʥʝ ʝ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ p = 0.777 (ʊʘʙʣʠʮʘ 25.). 

 

 

ʊʘʙʣʠʮʘ 24. ʂʨʦʩʪʘʙʫʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ-ʦʙʨʘʟʠ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ 

ʥʘ ʜʚʝ ʥʠʚʘ ʠ ʪʨʠ ʥʠʚʘ. 
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ʊʘʙʣʠʮʘ 25. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ Pearson Chi-Square test ʟʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʥʘ ʜʚʝ ʥʠʚʘ ʠ ʪʨʠ ʥʠʚʘ. 

 

ʂʘʪʦ ʟʘʢʣʶʯʝʥʠʝ ʦʪ ʠʟʚʲʨʰʝʥʠʪʝ ʢʨʦʩʪʘʙʫʣʘʮʠʠ, ʥʝ ʦʪʢʨʠʚʘʤʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʩʪʦʡʥʦʩʪ ʧʨʠ ʢʦʨʝʣʘʮʠʠʪʝ ʤʝʞʜʫ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʥʠʚʘ ʥʘ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ, ʪ.ʝ. ʥʝ ʩʝ ʦʪʢʨʠʚʘ 

ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʤʠʝʣʦʤʘʣʘʮʠʷʪʘ ʚ ʩʧʠʥʘʣʥʠʷ ʤʠʝʣʦʥ ʠ ʙʨʦʷ ʥʘ ʟʘʩʝʛʥʘʪʠ ʥʠʚʘ.  

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʝʨʠʷ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʠ ʫʩʣʦʞʥʝʥʠʷ ʠʤʘʤʝ 3 ʥʘ ʙʨʦʡ -

ʣʘʮʝʨʘʮʠʷ ʥʘ ʜʫʨʘ ʠʣʠ 2.7% ʦʪ ʚʩʠʯʢʠ. ʇʨʠ ʝʜʠʥ ʦʪ ʪʷʭ ʝ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ 

ʥʘ 1 ʥʠʚʦ (ʉ5 ʥʠʚʦ) ʩ ʭʠʧʝʨʪʨʦʬʠʷ, ʩʲʯʝʪʘʥʘ ʩ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ 

ʣʠʛʘʤʝʥʪ - ʩʪʝʧʝʥ ʥʘ ʩʤʝʩʝʥʘ, ʪ.ʝ. ʥʘʣʠʯʠʝ ʥʘ ʪʘʢʘʚʘ ʧʨʠ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʥʠʚʘ. 

ʆʧʝʨʘʮʠʷʪʘ ʧʨʠ ʪʦʟʠ ʧʘʮʠʝʥʪ ʝ ʧʨʦʪʝʢʣʘ 220 ʤʠʥʫʪʠ ʠʣʠ 3 ʯʘʩʘ ʠ 40 ʤʠʥʫʪʠ, ʧʨʠ 

ʩʨʝʜʥʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʥʘ ʝʜʥʦ ʥʠʚʦ ʦʪ ʮʷʣʘʪʘ ʩʝʨʠʷ - 213 ʤʠʥʫʪʠ, ʘ 

ʢʦʥʢʨʝʪʥʦ ʥʘ ʉ5 ʥʠʚʦ - 222,9 ʤʠʥʫʪʠ. ʇʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʣʘʮʝʨʘʮʠʷ ʥʘ 

ʜʫʨʘ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʚʫʝʪʘʞʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʉ5 ʠ ʉ6 ʥʠʚʘ ʩ ʥʘʣʠʯʠʝ ʥʘ 

ʭʠʧʝʨʪʨʦʬʠʷ ʠ ʦʩʠʬʠʢʘʮʠʷ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ - ʬʦʢʘʣʥʘ. ʆʧʝʨʘʮʠʠʪʝ ʩʘ ʧʨʦʪʝʢʣʠ 

ʩʲʦʪʚʝʪʥʦ 305 ʠ 325 ʤʠʥʫʪʠ ʠʣʠ ʩʲʦʪʚʝʪʥʦ 5 ʯʘʩʘ ʠ 5 ʤʠʥʫʪʠ ʠ 5 ʯʘʩʘ ʠ 25 ʤʠʥʫʪʠ. 

ʉʨʝʜʥʦ ʚʨʝʤʝʪʨʘʝʥʝ ʟʘ ʦʧʝʨʘʮʠʠʪʝ ʥʘ ʜʚʝ ʥʠʚʘ ʚ ʮʷʣʘʪʘ ʛʨʫʧʘ ʝ 275, ʘ ʢʦʥʢʨʝʪʥʦ 

ʟʘ ʪʝʟʠ ʜʚʝ ʥʠʚʘ - 259,5 ʤʠʥʫʪʠ. ʀ ʧʨʠ ʪʨʠʤʘʪʘ ʧʘʮʠʝʥʪʠ ʝ ʠʟʚʲʨʰʝʥʘ ʧʣʘʩʪʠʢʘ ʥʘ 
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ʜʫʨʘʪʘ ʩ ʤʘʩʪʥʘ ʪʲʢʘʥ ʧʨʠ ʜʚʘʤʘ ʠ ʬʠʙʨʠʥʦʚʦ ʣʝʧʠʣʦ ʧʨʠ ʚʩʠʯʢʠ, ʙʝʟ ʧʦʩʣʝʜʚʘʱʠ 

ʜʘʥʥʠ ʟʘ ʣʠʢʚʦʨʝʷ ʚ ʨʘʥʥʠʷ ʠʣʠ ʢʲʩʝʥ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ.  

ɺ ʨʘʥʥʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ ʠʤʘʤʝ 4 ʧʦʜʢʦʞʥʠ ʭʝʤʘʪʦʤʘ ʚ ʩʪʘʜʠʡ ʥʘ 

ʨʝʟʦʨʙʮʠʷ ʠʣʠ 3.6% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. ʇʨʝʭʦʜʥʘ ʜʠʩʬʘʛʠʷ ʠʤʘʤʝ ʧʨʠ 11 

ʧʘʮʠʝʥʪʠ ʠʣʠ 9.9% ʦʪ ʚʩʠʯʢʠ. ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʜʦ 

ʤʦʤʝʥʪʘ ʥʘ ʠʟʧʠʩʚʘʥʝ ʠʣʠ ʩʨʝʜʥʦ 3 ʜʦ 5 ʜʥʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  ʇʨʠ ʜʚʘʤʘ ʦʪ ʪʷʭ 

ʠʤʘʤʝ ʧʦʚʪʦʨʥʘ ʧʦʷʚʘ ʥʘ ʜʠʩʬʘʛʠʷ ʧʨʠ ʩʨʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʦʪ 2.5 ʛʦʜʠʥʠ, ʙʝʟ 

ʜʘʥʥʠ ʟʘ ʜʨʫʛʠ ʢʦʤʧʣʠʢʘʮʠʠ ʦʪ ʠʟʚʲʨʰʝʥʠʷ ʱʘʪʝʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʠ 

ʦʙʨʘʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ʇʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ ʠʣʠ 0.9% ʠʤʘʤʝ ʫʩʣʦʞʥʝʥʠʝ, ʥʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʦ ʩ 

ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ, ʘ ʠʤʝʥʥʦ - ʙʝʣʦʜʨʦʙʝʥ ʟʘʩʪʦʡ, ʧʦʩʣʝʜʚʘʱ ʩʝʧʩʠʩ ʠ 

ʝʢʟʠʪʫʩ ʣʝʪʘʣʠʩ.  

ʇʨʠ ʧʝʪʠʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʠʣʠ 4.5% ʦʪ 

ʮʷʣʘʪʘ ʛʨʫʧʘ. ʇʨʠ ʜʚʘʤʘ ʦʪ ʪʷʭ ʦʧʝʨʘʮʠʷʪʘ ʝ ʙʠʣʘ ʥʘ ʝʜʥʦ ʥʠʚʦ ʢʦʨʧʝʢʪʦʤʠʷ, ʧʨʠ 

ʜʚʘʤʘ - ʥʘ ʜʚʝ ʥʠʚʘ, ʘ ʧʨʠ ʝʜʠʥ ʝ ʠʟʚʲʨʰʝʥʘ ʪʝʭʥʠʢʘ ñskipò. ʇʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʝ ʙʠʣʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʝʩʝʮ ʠ ʧʦʣʦʚʠʥʘ, ʧʨʠ ʜʚʘʤʘ - ʜʦ 6 ʤʝʩʝʮʘ. 

ʀʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʥʷʤʘʤʝ ʜʘʥʥʠ ʟʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʥʘʣʠʯʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʠʣʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʪʝʭʥʠʢʘ.  

ʇʨʠ ʦʙʱʦ 4 ʧʘʮʠʝʥʪʠ (3.6%) ʠʤʘʤʝ ʨʝʚʠʟʠʷ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʩʪʘʙʠʣʠʟʠʨʘʱʘ 

ʩʠʪʝʤʘ. ʇʨʠ ʝʜʠʥ ʦʪ ʪʷʭ ʦʧʝʨʘʮʠʷʪʘ ʝ ʚʢʣʶʯʚʘʣʘ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʜʚʝ ʥʠʚʘ - ʉ5 ʠ 

ʉ6 ʥʠʚʘ, ʧʨʠ ʢʦʷʪʦ ʧʨʝʜʦʧʝʨʘʪʠʚʝʥ ʲʛʲʣ ʥʘ Cobb ʝ ʠʟʤʝʨʝʥ 21.41 ʩʧʨʷʤʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ - 16.59. ʅʘ ʚʪʦʨʠ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʜʝʥ ʧʦ ʧʦʚʦʜ ʥʘ ʢʦʥʪʨʦʣʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʝ ʫʩʪʘʥʦʚʝʥʘ ʜʦʨʟʘʣʥʘ ʤʠʛʨʘʮʠʷ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʤʝʰ ʩʧʨʷʤʦ 

ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘʪʘ ʨʝʥʪʛʝʥʦʚʘ ʚʝʨʠʬʠʢʘʮʠʷ. ʇʘʮʠʝʥʪʢʘʪʘ ʥʷʤʘ ʦʧʣʘʢʚʘʥʠʷ ʠʣʠ 

ʫʩʣʦʞʥʝʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʙʱ ʠʣʠ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ. ʇʨʠ ʥʝʷ ʝ ʠʟʚʲʨʰʝʥʘ 

ʨʝʚʠʟʠʷ ʩ ʨʝʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ ʪʠʪʘʥʠʝʚʠʷ ʤʝʰ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʦʩʣʝʜʚʘʱʠ 

ʫʩʣʦʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ. ɼʨʫʛʘ ʧʘʮʠʝʥʪʢʘ ʩ ʜʦʨʟʘʣʥʘ ʤʠʛʨʘʮʠʷ ʥʘ 

ʧʦʩʪʘʚʝʥʠʷ ʤʝʰ ʝ ʨʝʚʠʟʠʨʘʥʘ ʩʣʝʜ 3 ʤʝʩʝʮʘ ʧʦ ʧʦʚʦʜ ʥʘ ʢʦʥʪʨʦʣʥʘ ʨʝʪʛʝʥʦʛʨʘʬʠʷ, 

ʦʪʥʦʚʦ ʙʝʟ ʜʘʥʥʠ ʟʘ ʦʧʣʘʢʚʘʥʠʷ ʠʣʠ ʟʘ ʥʝʚʨʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ʇʨʠ ʥʝʷ 

ʠʥʪʝʨʚʝʥʠʨʘʥʠʪʝ ʥʠʚʘ ʩʘ ʉ4 ʠ ʉ5.  
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ʇʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʢʘʫʜʘʣʥʠʷ 

ʢʨʘʡ ʩ ʠʟʤʲʢʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʚʠʥʯʝʪʘ, ʙʝʟ ʠʟʣʠʟʘʥʝʪʦ ʠʤ ʠʟʚʲʥ ʧʨʝʜʝʣʠʪʝ ʥʘ 

ʬʠʢʩʘʮʠʦʥʥʠʪʝ ʠʤ ʪʦʯʢʠ ʚʲʨʭʫ ʧʣʘʢʘʪʘ. ʇʨʠ ʝʜʠʥ ʦʪ ʪʷʭ ʝ ʠʟʚʲʨʰʝʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʜʚʝ ʥʠʚʘ ï ʉ3 ʠ ʉ4. ʇʦ ʧʦʚʦʜ ʥʘ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʜʠʩʬʘʛʠʷ ʝ 

ʠʟʚʲʨʰʝʥʘ ʢʦʥʪʨʦʣʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩ ʜʘʥʥʠ ʟʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ, 

ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʨʝʚʠʟʠʷ ʩ ʧʨʝʤʘʭʚʘʥʝ ʠʟʮʷʣʦ ʥʘ ʧʣʘʢʘʪʘ. ʇʨʠ ʜʨʫʛʠʷ ʧʘʮʠʝʥʪ ʝ 

ʠʟʚʲʨʰʝʥʘ ʪʝʭʥʠʢʘ ñskipò ʩ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʉ4 ʠ ʉ6. ʆʪʥʦʚʦ ʧʦ ʧʦʚʦʜ 

ʥʘ ʜʠʩʬʘʛʠʷ ʝ ʠʟʚʲʨʰʝʥʦ ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʩʣʝʜ 1 ʤʝʩʝʮ ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ. ʀ ʧʨʠ ʜʚʘʤʘʪʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʧʲʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʠʩʬʘʛʠʷʪʘ.  

ʇʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʠʤʘʤʝ ʫʩʪʘʥʦʚʝʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʩʝʜʥʦʪʦ ʥʠʚʦ ʠʣʠ 1.8% 

ʦʪ ʚʩʠʯʢʠ.  

ɽʜʠʥʠʷʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʝ ʞʝʥʘ ʥʘ 66ʛ. ʦʧʝʨʠʨʘʥʘ ʧʨʝʟ 2012ʛ. ʧʦ ʧʦʚʦʜ ʥʘ 

ʪʝʞʢʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ5 ʠ ʉ6 ʩ ʧʨʦʛʨʝʩʠʨʘʱʠ 

ʦʧʣʘʢʚʘʥʠʷ ʦʪ 2 ʛʦʜʠʥʠ, ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ï 9ʪ., Nurick ï 3ʪ.  

ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʜʚʝʪʝ ʥʠʚʘ ʩ ʜʠʩʢʝʢʪʦʤʠʷ ʥʘ ʧʨʠʣʝʞʘʱʠʪʝ ʥʠʚʘ ʠ 

ʧʦʩʣʝʜʚʘʱʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʤʝʰ ʠ ʧʣʘʢʘ. ʉʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʧʘʮʠʝʥʪʢʘʪʘ ʧʦʢʘʟʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ï mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 13ʪ., 

Nurick ï 2ʪ. ʉʣʝʜ 3-ʛʦʜʠʰʝʥ ʩʚʦʙʦʜʝʥ ʦʪ ʦʧʣʘʢʚʘʥʠʷ ʧʝʨʠʦʜ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʩ ʥʦʚʠ 

ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʧʨʦʛʨʝʩʠʨʘʱʘ ʤʠʝʣʦʧʘʪʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʨʘʟʚʠʚʘʱʘ ʩʝ ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʜʚʝ ʩʝʜʤʠʮʠ, ʦʙʦʩʪʨʝʥʘ ʩʣʝʜ ʧʘʜʘʥʝ ʦʪ ʩʦʙʩʪʚʝʥ ʨʲʩʪ. ʅʘ ʥʘʧʨʘʚʝʥʠʷ ʄʈʊ ʝ ʩ 

ʜʘʥʥʠ ʟʘ ʜʠʩʢʦʚʘ ʭʝʨʥʠʷ ʥʘ ʥʠʚʦ ʉ3-4, ʦʢʘʟʚʘʱʘ ʪʝʞʢʘ ʩʧʠʥʘʣʥʘ ʢʦʤʧʨʝʩʠʷ ʥʘ 

ʩʲʩʝʜʥʦʪʦ ʥʠʚʦ ʥʘʜ ʧʦʩʪʘʚʝʥʘʪʘ ʩʪʘʙʠʣʠʟʠʨʘʱʘ ʩʠʩʪʝʤʘ. ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʜʥʘ 

ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ PEEK ʢʝʡʜʞ Coalition Globus Medical ʩ ʤʥʦʛʦ ʙʲʨʟʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʜʦ  ʠʟʭʦʜʥʠʷ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ.  

ɼʨʫʛʠʷʪ ʩʣʫʯʘʡ ʝ ʤʲʞ ʥʘ 57ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʩʪʝʥʦʟʘ ʥʘ ʥʠʚʦ ʉ5 ʩ 

ʜʘʥʥʠ ʟʘ ʜʠʩʢʦʚʘ ʭʝʨʥʠʷ ʥʘ ʥʠʚʦ ʉ4-5, ʦʢʘʟʚʘʱʘ ʪʝʞʢʘ ʢʦʤʧʨʝʩʠʷ ʚʲʨʭʫ 

ʧʦʜʣʝʞʘʱʠʷ ʤʠʝʣʦʥ. ʀʟʭʦʜʥʠʷʪ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʧʨʠ ʥʝʛʦ ʧʦ ʩʢʘʣʠʪʝ ʟʘ 

ʤʠʝʣʦʧʘʪʠʷ ʝ: mJOA ï 11, Nurick ï 3. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʦ ʉ5 ʩ 

ʜʠʩʢʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ4-5 ʠ ʉ5-6, ʱʘʪʝʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʤʠʝʣʦʥʘ ʠ ʢʦʨʝʥʯʝʪʘʪʘ 

ʜʚʫʩʪʨʘʥʥʦ ʠ ʧʦʩʣʝʜʚʘʱʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʤʝʰ ʠ ʩʪʘʙʠʣʠʟʠʨʘʱʘ ʧʣʘʢʘ ʉ4-ʉ6. 
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ʇʘʮʠʝʥʪʲʪ ʝ ʩ ʤʥʦʛʦ ʜʦʙʨʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ: mJOA ï 12, Nurick - 2 

ʚ ʨʘʥʥʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ. ʉʣʝʜ 2-ʛʦʜʠʰʝʥ ʩʚʦʙʦʜʝʥ ʦʪ ʦʧʣʘʢʚʘʥʠʷ ʧʝʨʠʦʜ 

ʥʘ ʥʘʧʨʘʚʝʥʠʷ ʄʈʊ ʥʘ ʰʠʝʥ ʦʪʜʝʣ ʧʦ ʧʦʚʦʜ ʥʘ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʨʘʜʠʢʫʣʦʧʘʪʠʷ 

ʧʘʮʠʝʥʪʲʪ ʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʩ ʜʠʩʢʦʚʘ ʭʝʨʥʠʷ ʠ ʦʩʪʝʦʬʠʟʪʦʟʘ ʥʘ ʥʠʚʦ ʉ3-4. 

ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʜʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ PEEK ʢʝʡʜʞ Solis Stryker. 

ʇʘʮʠʝʥʪʲʪ ʧʦʢʘʟʘ ʙʲʨʟʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʨʘʜʠʢʫʣʦʧʘʪʠʷ ʜʦ ʧʝʨʠʦʜʘ 

ʥʘ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ.  

ʇʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʠʣʠ 2.7% ʦʪ ʚʩʠʯʢʠ ʩʤʝ ʠʟʚʲʨʰʠʣʠ ʟʘʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ 

ʧʦ ʧʦʚʦʜ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʠ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʤʠʝʣʦʧʘʪʠʷ ʠʣʠ ʦʪ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ 

ʨʝʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʯʘʢʚʘʥʦ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  
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ʍʠʨʫʨʛʠʯʝʩʢʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʐʉʄ ʚʢʣʶʯʚʘ ʜʝʢʦʤʧʨʝʩʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 

ʧʨʝʜʥʘʪʘ ʩʧʠʥʘʣʥʘ ʢʦʣʦʥʘ ʠ ʬʫʟʠʷ [215]. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʣʠʥʠʯʥʠʷ ʩʣʫʯʘʡ ʠ 

ʮʝʣʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʚʲʟʤʦʞʥʠʪʝ ʧʦʜʭʦʜʠ ʙʠʭʘ ʙʠʣʠ ʧʨʝʜʥʘ, ʟʘʜʥʘ ʠʣʠ ʜʚʫʝʪʘʧʥʘ 

ʦʧʝʨʘʮʠʷ, ʚʢʣʶʯʚʘʱʘ ʠ ʜʚʘʪʘ ʜʦʩʪʲʧʘ. ʇʨʠ ʧʨʝʜʥʠʪʝ ʜʦʩʪʲʧʠ ʠʤʘʤʝ ʜʚʘ ʚʲʟʤʦʞʥʠ 

ʧʦʜʭʦʜʘ - ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʠ ʧʨʝʜʥʘ ʰʠʡʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ 

ʬʫʟʠʷ [215], [216]. ʀ ʜʚʘʪʘ ʧʦʜʭʦʜʘ ʩʘ ʩ ʜʦʢʘʟʘʥʠ ʙʣʘʛʦʧʨʠʷʪʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʟ 

ʛʦʜʠʥʠʪʝ - ʙʝʟʦʧʘʩʥʠ ʠ ʝʬʝʢʪʠʚʥʠ [217]. ʅʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʘʟʛʲʨʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ 

ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ ʠ ʤʠʝʣʦʧʘʪʠʷ, ʦʙʭʚʘʱʘʱʘ ʧʦʚʝʯʝ ʦʙʠʥʦʚʝʥʦ ʩʲʩʝʜʥʠ ʥʠʚʘ,  

ʨʝʰʝʥʠʝʪʦ ʟʘ ʥʘʡ-ʙʣʘʛʦʧʨʠʷʪʥʠʷ ʜʦʩʪʲʧ ʦʩʪʘʚʘ ʩʧʦʨʝʥ [218]. ʇʨʠ ʧʨʝʜʥʘʪʘ ʰʠʡʥʘ 

ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʠʤʘʤʝ ʝʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʟʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʧʨʝʜʥʠʷ ʤʠʝʣʦʥ ʠ 

ʟʘʧʘʟʚʘʥʝ ʥʘ ʩʧʠʥʘʣʥʘʪʘ ʩʪʘʙʠʣʥʦʩʪ, ʥʦ ʩʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ ʪʦʚʘ ʥʝ ʝ 

ʦʧʪʠʤʘʣʥʠʷʪ ʧʦʜʭʦʜ ʟʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʐʉʄ, ʧʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʦʧʪʠʤʘʣʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʟʘʜ ʧʨʝʰʣʝʥʥʦʪʦ ʪʷʣʦ, ʦʙʠʢʥʦʚʝʥʦ ʥʘʣʠʯʥʘ ʧʨʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʰʠʡʥʘ ʩʧʦʥʜʠʣʦʟʘ [219]ï[221]. ɼʨʫʛʠ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʪʦʟʠ ʜʦʩʪʲʧ 

ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʜʘʜʝʥʘʪʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʧʘʪʦʣʦʛʠʷ ʩʘ ʣʠʤʠʪʠʨʘʥʠʷ ʚʠʟʫʘʣʝʥ 

ʜʦʩʪʲʧ ʥʘ ʭʠʨʫʨʛʠʯʥʘʪʘ ʪʝʭʥʠʢʘ ʠ ʧʦʚʠʰʝʥʠʷʪ ʨʠʩʢ ʦʪ ʧʩʝʚʜʦʘʨʪʨʦʟʘ ʧʦʨʘʜʠ 

ʤʥʦʞʝʩʪʚʦʪʦ ʬʫʟʠʦʥʥʠ ʧʦʚʲʨʭʦʩʪʠ ʤʝʞʜʫ ʛʨʘʬʪʦʚʝʪʝ ʠ ʨʝʮʠʧʠʝʥʪʘ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ 

ʧʨʝʜʥʘʪʘ ʰʠʡʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʤʠʥʠʤʠʟʠʨʘ ʬʫʟʠʦʥʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʦ-ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʦʙʠʚʘʥʝ ʥʘ 

ʘʚʪʦʣʦʞʝʥ ʢʦʩʪʝʥ ʠʟʪʦʯʥʠʢ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝʪʦ ʥʘ ʬʫʟʠʷʪʘ [222]. ʂʘʪʦ ʚʲʟʤʦʞʝʥ 

ʥʝʜʦʩʪʘʪʲʢ ʩʝ ʠʟʪʲʢʚʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ, ʧʦʨʘʜʠ ʧʦ-ʤʘʣʢʦʪʦ 

ʚʲʟʤʦʞʥʠ ʪʦʯʢʠ ʟʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʬʠʢʩʘʮʠʦʥʥʠ ʚʠʥʪʦʚʝ ʢʲʤ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʘʪʘ 

ʧʣʘʢʘ [223].    

ɿʘ ʩʲʞʘʣʝʥʠʝ ʚʲʟʤʦʞʥʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ 

ʥʘʙʣʷʛʘʪ ʥʘ ʧʨʝʚʲʟʭʦʜʩʪʚʦʪʦ ʥʘ ʧʨʝʜʥʘʪʘ ʢʦʨʧʝʢʪʦʤʠʷ ʧʨʝʜ ʜʠʩʢʝʢʪʦʤʠʷ ʩʘ 

ʩʨʘʚʥʠʪʝʣʥʠ ʤʘʣʢʦ. ʇʦʚʝʯʝʪʦ ʩʲʚʨʝʤʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʪʝʤʘʪʘ ʩʨʘʚʥʷʚʘʪ ʛʨʫʧʠ ʩ 

ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʚʝʥʠʨʘʥʠ ʥʠʚʘ ʠʣʠ ʩʨʘʚʥʷʚʘʪ ʝʢʚʠʚʘʣʝʥʪʝʥ ʙʨʦʡ ʦʧʝʨʠʨʘʥʠ 

ʜʠʩʢʦʚʝ - 1 ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ 2 ʥʠʚʘ ʥʘ ʩʲʩʝʜʥʠ ʜʠʩʢʝʢʪʦʤʠʠ. ʇʨʠ ʥʘʣʠʯʥʠʪʝ 

ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ ʫʯʘʩʪʚʘʱʠʪʝ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʢʦ ʥʘ ʙʨʦʡ [221], [224], [225].   
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ɺ ʧʨʦʫʯʚʘʥʝ ʦʪ 2001ʛ. Wang et al. ʧʫʙʣʠʢʫʚʘʪ ʢʣʠʥʠʯʥʠ ʠ ʨʘʜʠʦʛʨʘʬʩʢʠ 

ʨʝʟʫʣʪʘʪʠ ʦʪ ʣʝʯʝʥʠʝʪʦ ʥʘ 52-ʤʘ ʧʘʮʠʝʥʪʠ: ʧʨʠ 20 ʦʪ ʪʷʭ ʝ ʧʨʦʚʝʜʝʥʘ ʧʨʝʜʥʘ 

ʰʠʡʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʥʘ ʝʜʥʦ ʥʠʚʦ, ʘ ʧʨʠ 32-ʤʘ ï ʜʚʝ ʩʲʩʝʜʥʠ ʧʨʝʜʥʠ 

ʰʠʡʥʠ ʜʠʩʢʝʢʪʦʤʠʠ ʩ ʬʫʟʠʷ. ɸʚʪʦʨʠʪʝ ʥʝ ʩʘ ʥʘʤʝʨʠʣʠ ʟʥʘʯʠʪʝʣʥʠ ʨʘʟʣʠʢʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʧʩʝʚʜʦʘʨʪʨʦʟʘ, ʧʦʪʲʚʘʥʝ ʥʘ ʛʨʘʬʪʘ ʠʣʠ ʢʣʠʥʠʯʥʠʷ 

ʨʝʟʫʣʪʘʪ [225]. Oh et al. ʧʨʝʜʦʩʪʘʚʷʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 31 ʧʘʮʠʝʥʪʠ, 

ʩʨʘʚʥʷʚʘʱʠ ʦʪʥʦʚʦ 1 ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʩ 2 ʥʠʚʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ 

ʬʫʟʠʷ [221]. ʆʩʚʝʥ ʩʨʘʚʥʝʥʠʪʝ ʨʘʜʠʦʣʦʛʠʯʥʠ ʠ ʢʣʠʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, ʪʝ ʠʟʪʲʢʚʘʪ, 

ʯʝ ʧʨʝʜʥʘʪʘ ʰʠʡʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʝ ʩʚʲʨʟʘʥʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʲʣʛʦ 

ʦʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ (210 ʤʠʥʫʪʠ ʩʨʝʱʫ ʩʲʦʪʚʝʪʥʦ 140 ʤʠʥʫʪʠ) ʠ ʧʦ-ʛʦʣʷʤʘ 

ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʢʨʲʚʦʟʘʛʫʙʘ, ʧʦ-ʤʘʣʢʘ ʩʝʛʤʝʥʪʥʘ ʚʠʩʦʯʠʥʘ ʠ ʥʘʤʘʣʝʥʘ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʰʠʡʥʘ ʣʦʨʜʦʟʘ. ʅʦ ʢʘʢʪʦ ʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Wang et al. , ʥʝ ʝ 

ʠʤʘʣʦ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʩʨʘʚʥʷʚʘʥʠ ʛʨʫʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʝʧʝʥ ʥʘ 

ʧʩʝʚʜʦʘʨʪʨʦʟʘ ʠʣʠ ʢʣʠʥʠʯʥʠʷ ʠʟʭʦʜ.   

Park et al. ʩʨʘʚʥʷʚʘʪ 52-ʤʘ ʧʘʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʝʜʥʦ ʥʠʚʦ ʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ ʩ 45 ʧʘʮʠʝʥʪʠ ʩ 2 ʥʠʚʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ [224]. ɿʘʢʣʶʯʝʥʠʝʪʦ ʠʤ ʩʣʝʜ 

ʝʜʥʘ ʛʦʜʠʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝ, ʯʝ ʜʚʝʪʝ ʧʨʦʮʝʜʫʨʠ ʠʤʘʪ ʘʙʩʦʣʶʪʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʘʛʠʪʘʣʥʠʷ ʙʘʣʘʥʩ, ʰʠʡʥʘ ʣʦʨʜʦʟʘ, 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʛʨʘʬʪʘ ʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʩʲʩʝʜʥʠʪʝ ʥʠʚʘ.  

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Darryl Lau ʩʘ ʩʨʘʚʥʝʥʠ ʛʨʫʧʘ ʥʘ ʠʟʚʲʨʰʝʥʠ ʪʨʠ ʥʠʚʘ ʥʘ 

ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ, ʚʢʣʶʯʚʘʱʘ 35 ʧʘʮʠʝʥʪʠ ʠ ʛʨʫʧʘ ʥʘ 

ʠʟʚʲʨʰʝʥʠ ʜʚʝ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ - 20 ʧʘʮʠʝʥʪʠ. ʈʝʰʝʥʠʝʪʦ ʟʘ ʠʟʙʦʨʘ 

ʥʘ ʪʝʭʥʠʢʘ ʩʝ ʝ ʙʘʟʠʨʘʣ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʤʧʨʝʩʠʷ ʟʘʜ ʮʝʥʪʲʨʘ ʥʘ ʧʨʝʰʣʝʥʥʦʪʦ 

ʪʷʣʦ. ʊʦʡ ʥʝ ʦʪʢʨʠʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʜʚʝʪʝ ʛʨʫʧʠ ʧʨʠ ʩʨʘʚʥʝʥʠʝ 

ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʧʨʝʩʪʦʷ, ʧʝʨʠʦʧʝʨʘʪʠʚʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ 

ʰʠʡʥʘ ʣʦʨʜʦʟʘ, ʩʪʝʥʦʟʘ ʥʘ ʩʲʩʝʜʥʠ ʥʠʚʘ, ʩʪʝʧʝʥʠ ʥʘ ʨʘʜʠʦʛʨʘʬʩʢʘ ʧʩʝʚʜʦʘʨʪʨʦʟʘ, 

ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʠ ʦʙʣʝʢʯʝʥʠʝ ʥʘ ʙʦʣʢʘʪʘ. ɽʜʠʥʩʪʚʝʥʠʷʪ ʢʨʠʪʝʨʠʡ ʟʘ 

ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ ʝ ʦʯʘʢʚʘʥʘʪʘ ʟʘʛʫʙʘ ʥʘ ʢʨʲʚ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ, ʢʦʷʪʦ 

ʝ ʩ ʧʨʝʚʝʩ ʚ ʛʨʫʧʘʪʘ ʩ ʠʟʚʲʨʰʝʥʠ ʢʦʨʧʝʢʪʦʤʠʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʪʦʡ ʠʟʪʲʢʚʘ 

ʤʫʣʪʠʬʘʢʪʦʨʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʠʟʙʦʨʘ ʥʘ ʭʠʨʫʨʛʠʯʥʘ ʪʝʭʥʠʢʘ, ʙʘʟʠʨʘʡʢʠ ʩʝ ʥʘ 

ʘʥʪʦʤʠʯʥʠ ʠ ʧʘʪʦʣʦʛʠʯʥʠ ʨʘʟʣʠʯʠʷ, ʩʲʧʲʪʩʪʚʘʱ ʤʦʨʙʠʜʠʪʝʪ, ʥʘʣʠʯʠʝʪʦ ʥʘ 
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ʦʩʪʝʦʧʨʦʟʥʠ ʢʦʩʪʥʠ ʠʟʤʝʥʝʥʠʷ. ʊʲʡ ʢʘʪʦ ʠ ʜʚʘʪʘ ʜʦʩʪʲʧʘ ʦʩʠʛʫʨʷʚʘʪ ʩʨʘʚʥʠʤʦ 

ʝʬʝʢʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ, ʙʲʜʝʱʠ ʘʥʘʣʠʟʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʨʘʟʭʦʜʠʪʝ ʧʦ ʚʩʷʢʘ ʝʜʥʘ 

ʧʨʦʮʝʜʫʨʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʜʝʥʠ [226]. 

ɼʨʫʛʠ ʜʚʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʧʠʩʚʘʪ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 3 ʚʠʜʘ 

ʭʠʨʫʨʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ ʥʘ 3 ʜʠʩʢʦʚʠ ʩʝʛʤʝʥʪʘ - ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ, 

ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʠ ʭʠʙʨʠʜʥʘʪʘ ʪʝʭʥʠʢʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ, ʩʲʯʝʪʘʥʘ ʩ 

ʢʦʨʧʝʢʪʦʤʠʷ [227], [208]. ɼʚʝʪʝ ʧʨʦʫʯʚʘʥʠʷ ʠʤʘʪ ʝʜʥʘʢʚʠ ʨʝʟʫʣʪʘʪʠ, ʨʘʟʣʠʢʠʪʝ ʩʘ 

ʝʜʠʥʩʪʚʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦ-ʢʨʘʪʢʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ 

ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ, ʧʦ-ʤʘʣʢʦ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʢʨʲʚʦʟʘʛʫʙʘ ʠ ʧʦ-ʛʦʣʷʤʘʪʘ 

ʰʠʡʥʘ ʣʦʨʜʦʟʘ, ʩʨʘʚʥʝʥʠ ʩ ʜʚʝʪʝ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ.   

ɺʲʚ ʚʩʠʯʢʠ ʠʟʙʨʦʝʥʠ ʧʨʦʫʯʚʘʥʠʷ ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ 

ʭʠʨʫʨʛʠʯʥʠ  ʧʦʨʮʝʜʫʨʠ ʩʝ ʦʪʙʝʣʷʟʚʘ ʘʩʦʮʠʠʨʘʥʝʪʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʧʦ-ʛʦʣʷʤʘ 

ʢʨʲʚʦʟʘʛʫʙʘ [227], [208], [228], [229]. ɿʥʘʯʠʤʦʩʪʪʘ ʥʘ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ ʩʣʝʜʚʘ ʜʘ 

ʙʲʜʝ ʧʦʩʪʚʝʥʦ ʧʦʜ ʚʲʧʨʦʩ ʩ ʦʛʣʝʜ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʢʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʢʨʲʚʦʟʘʛʫʙʘ (ʜʦʧʲʣʥʠʪʝʣʥʦ 46ʤʣ ʜʦ 273ʤʣ), ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ.     

ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʚ ʦʧʠʩʘʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʦʜʦʙʨʝʥʠʝ ʚ 

ʰʠʡʥʘʪʘ ʣʦʨʜʦʟʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ʈʘʜʠʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʟʘ ʧʦʜʦʙʨʝʥʘʪʘ ʰʠʡʥʘ 

ʣʦʨʜʦʟʘ ʩʘ ʚ ʧʦʣʟʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʥʘ 

ʪʨʠ ʥʠʚʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʨʧʝʢʪʦʤʠʷʪʘ ʥʘ ʜʚʝ ʥʠʚʘ, ʥʦ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ ʥʷʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ - ʦʙʠʢʥʦʚʝʥʦ ʨʘʟʣʠʢʠʪʝ ʩʘ ʙʠʣʠ ʤʝʞʜʫ 3-12ʛʨ [227], 

[208], [228], [230]. ʆʙʷʩʥʝʥʠʝ ʟʘ ʪʦʚʘ ʤʦʞʝ ʙʠ ʝ ʙʠʦʤʝʭʘʥʠʢʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ ʩ ʦʛʣʝʜ ʥʘ ʪʦʯʢʠʪʝ ʟʘ ʜʠʩʪʨʘʢʮʠʷ - ʩʲʦʪʚʝʪʥʦ ʪʝ ʩʘ 

ʧʦʚʝʯʝ ʧʨʠ ʥʷʢʦʣʢʦ ʩʲʩʝʜʥʠ ʥʠʚʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʧʦʩʣʝʜʚʘʱʘ ʬʫʟʠʷ. ʇʦ ʚʨʝʤʝ 

ʥʘ 3 ʥʠʚʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ ʠʤʘʤʝ 3 ʟʦʥʠ ʟʘ ʜʠʩʪʨʘʢʮʠʷ, ʜʦʢʘʪʦ ʧʨʠ 

ʩʲʧʦʩʪʘʚʠʤʠʪʝ 2 ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠʤʘʤʝ ʩʘʤʦ ʝʜʥʘ ʟʦʥʘ ʥʘ ʜʠʩʪʨʘʢʮʠʷ. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʩʪʨʝʤʠʤ ʢʲʤ ʧʦʜʦʙʨʝʥʘ ʣʦʨʜʦʟʘ, ʢʦʛʘʪʦ 

ʠʤʘʤʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʦʚʘ, ʧʦʨʘʜʠ ʩʲʦʙʱʝʥʠʪʝ ʧʦ-ʜʦʙʨʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʨʝʟʫʣʪʘʪʠ, 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʘʣʠʯʥʘ ʢʠʬʦʟʘ, ʚʦʜʝʱʘ ʜʦ ʧʝʨʩʠʩʪʠʨʘʱ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʠ 

ʙʦʣʢʘ.  
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ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʜʠʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʟʘ ʧʩʝʚʜʦʘʨʪʨʦʟʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ 

ʩʭʦʜʥʠ ʠ ʟʘ ʜʚʝʪʝ ʛʨʫʧʠ ʩʧʦʨʝʜ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʨʦʫʯʚʘʥʠʷ. ɺ 

ʤʠʥʘʣʦʪʦ ʝʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʜʚʝʪʝ ʪʝʭʥʠʢʠ ʝ ʟʘ ʧʦ-ʤʘʣʢʦ 

ʘʩʦʮʠʠʨʘʥʘ ʬʫʟʠʦʥʥʘ ʩʪʝʧʝʥ ʧʨʠ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʠʪʝ ʜʠʩʢʝʢʦʪʤʠʠ ʩ ʬʫʟʠʷ. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ 20 ʛʦʜʠʥʠ ʧʨʠ 48 % ʠʤʘʤʝ ʧʩʝʚʜʦʘʨʪʨʦʟʘ ʟʘ 

ʪʨʠ ʥʠʚʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠʷ [140]. ʊʝʦʨʠʷʪʘ ʟʘ ʪʝʟʠ ʚʠʩʦʢʠ ʧʨʦʮʝʥʪʠ ʩʝ 

ʙʘʟʠʨʘʪ ʥʘ ʧʦ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʧʦʚʲʨʭʥʦʩʪʠ ʟʘ ʬʫʟʠʷ ʤʝʞʜʫ ʛʨʘʬʪʘ ʠ ʨʝʩʠʧʠʝʥʪʘ ʧʨʠ 

ʜʠʩʢʝʢʪʦʤʠʠʪʝ, ʩʨʘʥʝʥʠ ʩ ʢʦʨʧʝʢʪʦʤʠʷ. ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʪʦʚʘ ʚʝʯʝ ʥʝ ʝ 

ʪʘʢʘ. ʉʧʦʨʝʜ Song et al., Hwang et al. ʠ Guo et al. ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʟʠʷ ʚʘʨʠʨʘ ʦʪ 88% 

ʜʦ 97% ʠ ʪʷ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ [227], [230], [231]. ʉʧʦʨʝʜ ʜʨʫʛʠ 

ʧʨʦʫʯʚʘʥʠʷ 3 ʥʠʚʘ ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʬʫʟʠ̫  ʠʤʘʪ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʫʟʠʷ, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʨʧʝʢʪʦʤʠʷʪʘ (100% ʩʨʝʱʫ ʩʲʦʪʚʝʪʥʦ 85%-90%) [208], [228]. ʊʝʟʠ 

ʩʲʚʨʝʤʝʥʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʥʠʩʢʘ ʧʩʝʚʜʦʘʨʪʨʦʟʘ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʦʜ 

ʚʥʠʤʘʥʠʝ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʧʦʜʦʙʨʝʥʘʪʘ ʭʠʨʫʨʛʠʯʥʘ ʪʝʭʥʠʢʘ, ʦʙʦʨʫʜʚʘʥʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷ.  

  ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Lau et al. ʙʦʣʝʩʪ ʥʘ ʩʲʩʝʜʥʦʪʦ ʥʠʚʦ ʠʤʘʤʝ ʧʨʠ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ 4.5% ʦʪ ʧʨʦʫʯʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ - 6.3% ʦʪ ʪʷʭ ʚ ʛʨʫʧʘʪʘ ʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ ʠ 3.6% ʚ ʛʨʫʧʘʪʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ, ʩʲʧʦʩʪʘʚʠʤʠ ʠ ʩ ʜʨʫʛʠ ʧʨʦʫʯʚʘʥʠʷ 

[232]. Liu et al. ʠʜʝʥʪʠʬʠʮʠʨʘʣʠ ʙʦʣʝʩʪʪʘ ʥʘ ʩʲʩʝʜʥʦ ʥʠʚʦ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʘʜʠʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ, ʙʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʣʠʥʠʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʢʦʝʪʦ ʧʨʦʮʝʥʪʲʪ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʷʪ ʝ ʪʚʲʨʜʝ ʚʠʩʦʢ - 51.9% ʩʣʝʜ ʪʨʠ ʠʥʪʝʨʚʝʥʠʨʘʥʠ 

ʥʠʚʘ [208]. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʝ ʥʝ ʦʪʢʨʠʚʘʪ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʛʨʫʧʘʪʘ ʥʘ ʜʠʩʢʝʢʪʦʤʠʷ ʠ 

ʢʦʨʧʝʢʪʦʤʠʷ.    

ʅʘʡ-ʚʘʞʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʜʚʝʪʝ ʧʨʦʫʯʚʘʥʠ ʪʝʭʥʠʢʠ ʝ, ʯʝ ʜʚʝʪʝ ʛʨʫʧʠ ʠʤʘʪ 

ʩʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ [227], [208], [230], 

[231]. 

ʋʩʣʦʞʥʝʥʠʷʪʘ, ʩʲʧʲʪʩʪʚʘʱʠ ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝʯʝʥʠʝ ʯʨʝʟ ʢʦʨʧʝʢʪʦʤʠʷ ʩʘ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʥʠ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʥʘʙʣʶʜʘʚʘʤʝ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟʦ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʚ ʥʘʣʠʯʥʠʪʝ 

ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʘʢʪʦ ʠ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʭʠʨʫʨʛʠʯʥʘʪʘ ʪʝʭʥʠʢʘ ʩ ʮʝʣ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʥʝʚʨʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ. ɽʪʦ ʟʘʱʦ ʦʪ ʧʲʨʚʠʪʝ 
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ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʪʝʤʘʪʘ ʩ ʧʨʠʮʝʣ ʥʘ ʫʩʣʦʞʥʝʥʠʷʪʘ ʜʦ ʜʥʝʰʥʠʪʝ 

ʩʲʚʨʝʤʝʥʥʠ ʪʘʢʠʚʘ ʥʘʤʠʨʘʤʝ ʚʩʝ ʧʦ-ʥʘʤʘʣʷʚʘʱ ʧʨʦʮʝʥʪ, ʛʦʚʦʨʝʱ ʚ ʧʦʣʟʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʝʜʥʠʷ ʜʦʩʪʲʧ ʧʨʝʜ ʜʨʫʛʠʪʝ ʚʲʟʤʦʞʥʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʐʉʄ.  

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Saunders et al. ʦʪ 1991ʛ. ʩʘ ʧʨʦʩʣʝʜʝʥʠ 40 ʩʣʫʯʘʷ ʩ 

ʧʝʨʠʦʧʝʨʘʪʠʚʥʠ ʫʩʣʦʞʥʝʥʠʷ ʦʪ 47.5% [233]. ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ ʧʦʩʣʝʜʩʪʚʠʝ ʦʪ 

ʜʦʩʪʲʧʘ ʠ ʧʦ-ʢʦʥʢʨʝʪʥʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʤʝʭʘʥʠʯʥʦʪʦ ʤʘʥʠʧʫʣʠʨʘʥʝ ʚʲʨʭʫ ʤʝʢʠʪʝ 

ʪʲʢʘʥʠ. ʅʝʘʜʝʢʚʘʪʥʘʪʘ ʘʚʘʩʢʫʣʘʨʥʘ ʜʠʩʝʢʮʠʷ ʧʦ ʬʘʩʮʠʠʪʝ ʚʦʜʠ ʜʦ ʜʠʨʝʢʪʥʘ 

ʫʚʨʝʜʘ ʥʘ ʝʟʦʬʘʛʘ, ʪʨʘʭʝʷʪʘ, ʢʘʨʦʪʠʜʥʘʪʘ ʠʣʠ ʚʝʨʪʝʙʨʘʣʥʠ ʘʨʪʝʨʠʠ ʠʣʠ 

ʣʘʨʠʥʛʝʘʣʥʠʷ ʥʝʨʚ. ʋʚʨʝʜʘʪʘ ʚʲʨʭʫ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʠʣʠ ʥʝʨʚʥʠʪʝ ʢʦʨʝʥʯʝʪʘ ʝ 

ʧʦ-ʨʜ̫ʢʦ ʩʨʝʱʘʥʘ, ʥʦ ʧʲʢ ʩʝ ʩʲʦʙʱʘʚʘ ʟʘ ʥʝʧʲʣʥʦ ʠʟʚʲʨʰʝʥʘ ʜʝʢʦʤʧʨʝʩʠʷ 

ʜʚʫʩʪʨʘʥʥʦ ʬʦʨʘʤʠʥʘʣʥʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʠʩʢʝʢʪʦʤʠʷʪʘ. ʂʦʛʘʪʦ ʚʩʝ ʧʘʢ ʠʤʘ 

ʥʘʣʠʯʥʘ ʫʚʨʝʜʘ ʪʷ ʥʘʡ-ʯʝʩʪʦ ʟʘʩʷʛʘ ʉ-5 ʢʦʨʝʥʯʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʨʝʭʦʜʥʘ[233]. ɺ 

ʧʦ-ʩʪʘʨʠʪʝ ʪʝʭʥʠʢʠ, ʠʟʧʦʣʟʚʘʱʠ ʢʦʩʪʥʠ ʛʨʘʬʪʦʚʝ ʩʲʦʙʱʝʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ 

ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʬʫʟʠʦʥʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩʘ ʧʦ-ʯʝʩʪʠ ʦʪ ʪʝʟʠ ʥʘ ʜʦʩʪʲʧʘ. 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Boakye et al. ʦʙʱʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʝ 18.4% 

[234]. ʆʪ ʚʢʣʶʯʝʥʠʪʝ 1560 ʧʘʮʠʝʥʪʠ ʚ ʜʘʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ 77.3% ʩʘ ʧʨʝʤʠʥʘʣʠ 

ʝʜʥʦ ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ, 19.1% - ʜʚʝ ʥʠʚʘ, ʧʨʠ 3.6% ʝ ʠʟʚʲʨʰʝʥʘ ʢʦʨʧʝʢʪʦʤʠʷ 

ʥʘ ʪʨʠ ʥʠʚʘ. ʇʦʷʚʘʪʘ ʥʘ ʫʩʣʦʞʥʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʩʪʘʚʝʥʠʷ ʛʨʘʬʪ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʦʙʱʦ 1.7%; ʧʨʠ ʦʧʝʨʠʨʘʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ 

ʫʩʣʦʞʥʝʥʠʷʪʘ ʩʘ 6.2%, ʥʘ ʜʚʝ ʥʠʚʘ - 10.1%, ʥʘ ʪʨʠ ʥʠʚʘ ï 17.9%. ʆʙʱʦ 7.4% ʦʪ 

ʚʩʠʯʢʠ ʩʘ ʧʨʝʤʠʥʘʣʠ ʨʝʦʧʝʨʘʮʠʷ. ɻʨʫʧʘʪʘ ʥʘ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ ʠʤʘʣʠ 3.4 

ʧʲʪʠ ʧʦ-ʛʦʣʷʤ ʨʠʩʢ ʦʪ ʫʩʣʦʞʥʝʥʠʷ, ʩʨʘʚʥʝʥʠ ʩ ʛʨʫʧʘʪʘ ʥʘ ʧʦ-ʤʣʘʜʠʪʝ ʧʘʮʠʝʥʪʠ. 

ʅʠʚʘʪʘ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩʲʱʦ ʠʤʘʪ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʫʩʣʦʞʥʝʥʠʷ: ʧʘʮʠʝʥʪʠʪʝ ʩ ʪʨʠ ʠ ʧʦʚʝʯʝ ʥʠʚʘ ʠʤʘʪ 2.5 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ ʨʠʩʢ ʦʪ 

ʨʘʟʚʠʪʠʝ ʥʘ ʫʩʣʦʞʥʝʥʠʷ, ʩʨʘʚʥʝʥʠ ʩ ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ ʝʜʥʦ ʥʠʚʦ ʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʩʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Boakye et 

al. ʝ ʟʥʘʯʠʤ ʧʨʦʛʥʦʩʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʫʩʣʦʞʥʝʥʠʷ. ɿʘ ʚʩʷʢʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩ ʪʨʠ ʯʘʩʘ ʠʤʘʤʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʜʚʫʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʚʲʟʤʦʞʥʘʪʘ ʩʪʝʧʝʥ ʥʘ 

ʫʩʣʦʞʥʝʥʠʝ. ʆʪ ʚʩʠʯʢʠ 1560 ʧʘʮʠʝʥʪʠ 1.7% ʠʣʠ 27 ʩʘ ʠʤʘʣʠ ʫʩʣʦʞʥʝʥʠʷ, 

ʩʚʲʨʟʘʥʠ ʩ ʛʨʘʬʪʘ ʠʣʠ ʚʣʦʞʝʥʘʪʘ ʠʥʩʪʨʫʤʝʥʪʘʮʠʷ - 1.66% ʥʘ ʝʜʥʦ ʥʠʚʦ, 1.34% ʥʘ 

ʜʚʝ ʥʠʚʘ, 5.36% ʥʘ ʪʨʠ ʥʠʚʘ.  
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ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Wang et al. ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʦʚʝ ʠʤʘ ʧʨʠ ʯʝʪʠʨʠʤʘ 

(4.2%) ʦʪ 95 ʧʘʮʠʝʥʪʠ ʦʧʝʨʠʨʘʥʠ ʟʘ ʝʜʥʦ ʥʠʚʦ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ, 4 (5.2%) ʦʪ 76 

ʧʘʮʠʝʥʪʠ ʩ ʜʚʝ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ, 7 (9.9%) ʦʪ 71 ʩ ʪʨʠ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ 1 

(16.7%) ʦʪ ʰʝʩʪʠʤʘ ʩ ʯʝʪʠʨʠ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʦʙʱ ʧʨʦʮʝʥʪ ʥʘ ʫʩʣʦʞʥʝʥʠʷ 

ʦʪ 16 (6.4%) ʦʪ ʦʙʱʦ 249 ʧʘʮʠʝʥʪʠ [223].  

Sasso et al. ʩʲʦʙʱʘʚʘʪ ʟʘ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʜʚʘʤʘ (6%) ʦʪ 33-

ʤʘ, ʦʧʝʨʠʨʘʥʠ ʥʘ ʜʚʝ ʥʠʚʘ ʠ ʧʨʠ 5-ʤʘ (71%) ʦʪ 7 ʦʧʝʨʠʨʘʥʠ ʥʘ ʪʨʠ ʥʠʚʘ [235].   

ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʦʙʱʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʚʘʨʠʨʘʪ ʦʪ 3% ʜʦ 48%, ʢʘʪʦ 

ʩʨʝʜʥʦ ʩʘ ʦʢʦʣʦ 31% [138], [159], [236]. ʋʩʣʦʞʥʝʥʠʷʪʘ ʧʨʝʚʘʣʠʨʘʪ ʧʨʠ ʧʦ-

ʚʲʟʨʘʩʪʥʠʪʝ ʙʦʣʥʠ, ʢʘʪʦ ʚʩʷʢʦ ʜʝʩʝʪʠʣʝʪʠʝ ʠʤʘ 1.6 ʧʲʪʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʫʩʣʦʞʥʝʥʠʷʪʘ ʩʣʝʜ ʢʦʨʧʝʢʪʦʤʠʷ.  

ʅʷʢʦʣʢʦ ʘʚʪʦʨʠ ʠʟʪʲʢʚʘʪ ʧʦ-ʛʦʣʝʤʠʪʝ ʙʠʦʤʝʭʘʥʠʯʥʠ ʩʠʣʠ, ʥʘʩʪʲʧʚʘʱʠ 

ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʨʠ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʠ ʧʦʚʝʯʝ. ɽʪʦ ʟʘʱʦ ʪʝ ʩʪʠʛʘʪ ʜʦ 

ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʪʨʠʪʝ ʥʠʚʘ ʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʩ ʧʦʩʪʘʚʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʚʝʨʪʝʙʨʦʜʝʟʘ 

ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʧʦʜʩʠʣʝʥʘ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʠ ʪʦʯʢʠ ʯʨʝʟ ʟʘʜʥʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ [235], [237], [238].   

ʉʧʦʨʝʜ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʩʣʫʯʘʠʪʝ ʥʘ ʤʠʛʨʘʮʠʷ ʥʘ ʛʨʘʬʪʘ ʩʝ ʘʩʦʮʠʠʨʘʪ 

ʧʨʝʜʠʤʥʦ ʩ ʜʲʣʞʠʥʘʪʘ ʤʫ ʠ ʩ ʙʨʦʷ ʥʘ ʦʧʝʨʠʨʘʥʠ ʥʠʚʘ. ʇʨʠ ʢʦʨʧʝʢʪʦʤʠʠʪʝ, 

ʠʟʚʲʨʰʝʥʠ ʥʘ ʝʜʥʦ ʥʠʚʦ ʩʝ ʥʘʙʣʶʜʘʚʘ  ʥʘʡ-ʤʘʣʢʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʤʠʛʨʠʨʘʪ, ʢʘʪʦ 

ʪʦʟʠ ʧʨʦʮʝʥʪ ʥʘʨʘʩʪʚʘ ʩ ʚʩʷʢʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʠʚʦ. ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʪʘʙʠʣʥʘʪʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʠʤʦʙʠʣʠʟʘʮʠʷ [239].  

ɼʨʫʛ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʠʤʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʫʩʣʦʞʥʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ 

ʛʨʘʬʪʦʚʝʪʝ ʝ ʢʦʥʢʨʝʪʥʦʪʦ ʥʠʚʦ, ʢʦʝʪʦ ʝ ʠʥʪʝʨʚʝʥʠʨʘʥʦ. Wang et al. ʦʧʠʩʚʘʪ 16 

ʧʘʮʠʝʥʪʠ ʩ ʤʠʛʨʘʮʠʷ ʥʘ ʛʨʘʬʪʘ, ʧʨʠ 14 ʦʪ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʤʥʦʛʦʝʪʘʞʥʘ 

ʢʦʨʧʝʢʪʦʤʠʷ, ʚʢʣʶʯʚʘʱʘ ʥʠʚʦ ʉ6 ʩ ʬʫʟʠʷ, ʟʘʚʲʨʰʚʘʱʘ ʜʦ ʉ7 ʥʠʚʦ. ɼʨʫʛʠʪʝ ʜʚʘʤʘ 

ʧʘʮʠʝʥʪʠ ʩʘ ʠʤʘʣʠ ʝʜʥʦʝʪʘʞʥʘ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʦ ʉ6. ʅʘʡïʯʝʩʪʦ ʤʠʛʨʘʮʠʷ ʥʘ 

ʛʨʘʬʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʜʚʫʝʪʘʞʥʠ ʢʦʨʧʝʢʪʦʤʠʠ, ʟʘʚʲʨʰʚʘʱʠ ʜʦ ʥʠʚʦ ʉ7, 

ʦʪʢʦʣʢʦʪʦ ʤʥʦʛʦʝʪʘʞʥʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʚʘʣʠ ʧʦ-ʛʦʨʥʠʪʝ ʥʠʚʘ. 

ʄʥʦʛʦʝʪʘʞʥʠʪʝ ʢʦʨʧʝʢʦʪʤʠʠ, ʠʟʚʲʨʰʝʥʠ ʜʦ ʥʠʚʦ ʉ6 ʥʝ ʧʦʢʘʟʚʘʪ ʧʦʜʦʙʥʠ 

ʧʨʦʙʣʝʤʠ ʩ ʤʠʛʨʘʮʠʷ ʥʘ ʛʨʘʬʪʘ. ʆʩʪʨʠʷʪ ʲʛʲʣ, ʢʦʡʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʠʟʨʘʟʝʥʘʪʘ 

ʣʦʨʜʦʟʘ ʥʘ ʥʠʚʦ ʉ7 ʝ ʥʘʡ-ʚʝʨʦʷʪʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʛʨʘʬʪʘ. ʊʦʡ ʩʝ 
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ʩʚʲʨʟʚʘ ʩ ʧʦʚʠʰʝʥ ʩʪʨʝʩ ʚʲʨʭʫ ʢʨʘʷ ʥʘ ʛʨʘʬʪʘ ʠ ʬʫʟʠʦʥʥʘʪʘ ʢʦʩʪʥʘ ʧʦʚʲʨʭʥʦʩʪ. 

ɽʪʦ ʟʘʱʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʬʫʟʠʠ, ʚʢʣʶʯʚʘʱʠ 

ʥʠʚʦ ʉ7. ʇʨʝʧʦʨʲʢʘ ʝ ʜʘ ʩʝ ʟʘʧʘʟʚʘ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦʚʝʯʝ ʦʪ ʧʨʝʜʥʠʷ ʢʦʨʪʝʢʩ ʥʘ 

ʜʦʣʥʦʪʦ ʧʨʝʰʣʝʥʥʦ ʪʷʣʦ ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʚʲʟʤʦʞʥʘ ʬʨʘʢʪʫʨʘ ʠ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʠʣʥʘ ʦʧʦʨʘ ʚ ʢʘʫʜʘʣʥʠʷ ʢʨʘʡ ʥʘ ʠʟʚʲʨʰʚʘʥʘʪʘ ʬʫʟʠʷ. ʉʧʦʨʝʜ Wang 

et al. ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʰʠʡʥʘ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʘ ʧʣʘʢʘ ʥʝ ʝ ʛʘʨʘʥʮʠʷ ʧʨʦʪʠʚ 

ʝʢʩʪʨʫʟʠʷʪʘ ʥʘ ʛʨʘʬʪʘ. ɼʨʫʛ ʨʘʟʛʣʝʞʜʘʥ ʚʘʨʠʘʥʪ ʟʘ ʧʦʜʩʠʛʫʨʷʚʘʥʝ ʩʨʝʱʫ ʤʠʛʨʘʮʠʷ 

ʥʘ ʛʨʘʬʪʘ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʚʲʨʜʘ ʦʨʪʝʟʘ ʚ ʧʦʩʪʦʧʝʨʘʪʠʚʥʠʷ ʧʝʨʠʦʜ [223].   

ɼʝʬʠʥʠʮʠʷʪʘ ʟʘ ʉ5 ʣʝʟʠʷ ʝ: ʜʘʥʥʠ ʟʘ ʥʘʨʫʰʝʥʠʝ ʚ ʤʫʩʢʫʣʥʘʪʘ ʩʠʣʘ ʥʘ 

ʜʝʣʪʦʠʜʥʠʷ ʤʫʩʢʫʣ ʠʣʠ ʥʘ ʜʚʫʛʣʘʚʠʷ ʤʠʰʥʠʯʝʥ ʤʫʩʢʫʣ, ʦʮʝʥʝʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ 

ʧʨʠ ʣʠʧʩʘ ʥʘ ʜʨʫʛ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ʇʨʠ ʜʘʥʥʠ ʟʘ ʜʚʫʩʪʨʘʥʥʘ ʢʦʨʝʥʯʝʚʘ 

ʫʚʨʝʜʘ, ʪʷ ʩʝ ʩʯʠʪʘ ʟʘ ʝʜʠʥʠʯʝʥ ʩʣʫʯʘʡ [240]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʧʘʨʝʟʘ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʚʘʨʠʨʘ ʦʪ 0% ʜʦ 

30% [209], [241], [210].  

ʉʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʭʠʧʦʪʝʟʠ ʟʘ ʝʪʠʦʣʦʛʠʷʪʘ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʣʝʟʠʷ 

ʥʘ ʉ5-ʢʦʨʝʥʯʝ, ʥʦ ʚʩʝ ʦʱʝ ʣʠʧʩʚʘʪ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʟʘ ʤʝʭʘʥʠʟʤʘ ʡ. ʉʧʦʨʝʜ 

ʚʦʜʝʱʘ ʭʠʧʦʪʝʟʘ ʟʘ ʬʝʥʦʤʝʥʘ ʥʘ ʦʧʲʚʘʥʝʪʦ, ʣʝʟʠʠʪʝ ʥʘ ʥʝʨʚʠʪʝ ʩʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʪʨʘʢʮʠʷʪʘ ʠʤ, ʧʨʠʯʠʥʝʥʘ ʦʪ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʤʠʝʣʦʥʘ, ʧʦʩʣʝʜʚʘʱʘ ʟʘʜʥʘ 

ʜʝʢʦʤʧʨʝʩʠʷ [210], [242]ï[244]. ʉʧʦʨʝʜ ʜʨʫʛʘ ʭʠʧʦʪʝʟʘ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʩʣʝʜ 

ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʤʠʝʣʦʥʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ ʝ ʚʲʟʤʦʞʥʘ ʧʨʠ ʧʨʝʜʰʝʩʪʚʘʱʦ 

ʩʲʱʝʩʪʚʫʚʘʱʘ ʬʦʨʘʤʠʥʘʣʥʘ ʩʪʝʥʦʟʘ ʥʘ ʉ4-5 ʥʠʚʦ [245], [246]. ʊʝʟʠ ʭʠʧʦʪʝʟʠ ʤʦʞʝ 

ʙʠ ʥʝ ʩʘ ʧʨʠʣʦʞʠʤʠ ʟʘ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʭʠʨʫʨʛʠʷ, ʧʦʨʘʜʠ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ 

ʤʠʝʣʦʥʘ ʥʘʧʨʝʜ. ɼʨʫʛʘ ʝ ʝʪʠʦʛʝʥʝʟʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʉ5 ʣʝʟʠʷʪʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ 

ʩʣʝʜ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʭʠʨʫʨʛʠʷ. ʅʷʢʦʠ ʘʚʪʦʨʠ ʧʨʝʜʣʘʛʘʪ ʧʨʦʬʠʣʘʢʪʠʯʥʘ 

ʬʦʨʘʤʠʥʦʪʦʤʠʷ ʥʘ ʉ4-5 ʥʠʚʦ ʩ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʣʝʟʠʷʪʘ ʥʘ 

ʉ5-ʢʦʨʝʥʯʝ [241], [245]ï[248].  

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ Odate et al. ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠ 459 ʧʘʮʠʝʥʪʠ, ʚ 

7% (32-ʤʘ) ʦʪ ʩʣʫʯʘʠʪʝ ʠʤʘʤʝ ʜʘʥʥʠ ʟʘ ʣʝʟʠʷ ʥʘ ʉ5 ʥʝʨʚʘ. ɼʠʘʛʥʦʟʘʪʘ ʙʠʣʘ ʰʠʡʥʘ 

ʩʧʦʥʜʠʣʦʟʥʘ ʤʠʝʣʦʧʘʪʠʷ ʚ 19 ʦʪ ʩʣʫʯʘʠʪʝ ʠ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ 

ʣʠʛʘʤʝʥʪ ʧʨʠ 13 ʧʘʮʠʝʥʪʠ. ʉʨʝʜʥʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʝ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʘ ʥʘ 5-ʪʠ ʜʝʥ (1-21ʜʥʠ). ʇʦ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ 
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ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʝʜʥʦʩʪʨʘʥʥʦ ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʣʝʟʠʷ ʥʘ ʉ5 

ʢʦʨʝʥʯʝ.   

Saunders et al. ʧʨʝʜʣʘʛʘ ʪʝʦʨʠʷʪʘ ʟʘ ʧʨʝʢʘʣʝʥʦ ʰʠʨʦʢʦʪʦ ʧʨʝʜʥʦ ʜʫʨʘʣʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʲʟʜʘʜʝʥʦ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʚ ʩʠʣʘʪʘ 

ʥʘ ʪʨʘʢʮʠʷ ʢʲʤ ʢʦʨʝʥʯʝʪʦ ʠ ʧʨʝʜʣʘʛʘ ʨʝʩʪʨʠʢʮʠʷ ʥʘ ʜʝʢʦʤʧʨʝʩʠʷʪʘ ʜʦ 15ʤʤ ʩ ʮʝʣ 

ʧʨʝʚʝʥʮʠʷ ʥʘ ʉ5 ʣʝʟʠʷʪʘ [233]. ʇʨʦʫʯʚʘʥʝʪʦ ʥʘ Odate et al. ʧʦʪʚʲʨʞʜʘʚʘ ʪʘʟʠ 

ʭʠʧʦʪʝʟʘ.  

Frykholm et al. ʦʪʙʝʣʷʟʚʘ ʟʘ ʬʠʙʨʦʟʥʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ 

ʣʠʛʘʤʝʥʪ ʠ ʜʫʨʘʪʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʝʨʠʨʘʜʠʢʫʣʝʨʥʠʪʝ ʤʘʥʰʦʥʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 

ʧʨʝʚʘʥʪʠʨʘʪ ʫʚʨʝʞʜʘʥʠʷʪʘ ʠʤ [249]. Shinomiya et al. ʧʨʦʫʯʚʘʪ 36 ʧʘʮʠʝʥʪʠ ʟʘ 

ʘʥʘʪʦʤʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʥʠʪʝ ʢʦʨʝʥʯʝʪʘ. ʊʝ ʩʲʦʙʱʘʚʘʪ, ʯʝ 

ʧʨʝʤʘʭʚʘʥʝʪʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʩʣʦʡ ʥʘ ʟʘʜʥʠʷ ʥʘʜʣʲʞʝʥ ʣʠʛʘʤʝʥʪ ʦʪ ʜʫʨʘʪʘ ʝ 

ʪʨʫʜʥʦ, ʧʦʨʘʜʠ ʠʟʦʙʠʣʩʪʚʘʱʠʪʝ ʣʠʛʘʤʝʥʪʦʧʦʜʦʙʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʣʠʛʘʤʝʥʪʘ ʠ 

ʣʘʪʝʨʘʣʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʝʜʥʘʪʘ ʜʫʨʘ, ʢʘʢʪʦ ʠ ʜʫʨʘʣʥʠʪʝ ʤʘʥʰʦʥʠ ʧʦʢʨʘʡ 

ʢʦʨʝʥʯʝʪʘʪʘ [250]. ɼʦʧʲʣʥʠʪʝʣʥʦ ʉ5 ʧʨʝʜʥʠʪʝ ʢʦʨʝʥʯʝʪʘʪʘ ʚ ʜʫʨʘʣʥʠʷ ʩʘʢ ʩʘ ʧʦ-

ʢʲʩʠ ʠ ʠʟʣʠʟʘʪ ʧʦʜ ʧʦ-ʪʲʧ ʲʛʲʣ ʦʪ ʢʦʨʝʥʯʝʪʘʪʘ ʥʘ ʩʲʩʝʜʥʠʪʝ ʥʠʚʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʚ 

ʝʢʩʪʨʘʜʫʨʘʣʥʘʪʘ ʟʦʥʘ ʩʣʝʜ ʰʠʨʦʢʘ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʠʟʤʝʩʪʚʘʥʝ ʠ 

ʧʨʝʨʘʟʪʷʛʘʥʝ ʥʘ ʜʫʨʘʪʘ, ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʪʝʛʥʘʪ ʠ ʧʨʝʨʘʟʪʝʛʥʘʪ.  

Ikenaga et al. ʨʘʟʛʣʝʞʜʘʪ 18 ʩʣʫʯʘʷ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ 

ʦʪ ʦʙʱʦ 563 ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʬʫʟʠʷ [251]. ʊʝ ʩʪʠʛʘʪ ʜʦ 

ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʤʠʝʣʦʥʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ 

ʝ ʦʛʨʘʥʠʯʝʥʦ ʟʥʘʯʠʪʝʣʥʦ ʧʨʠ ʪʝʟʠ ʩ ʣʝʟʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʙʝʟ ʣʝʟʠʷ. ʉʧʦʨʝʜ 

ʪʷʭ ʤʦʞʝ ʙʠ ʠʥʪʨʘʜʫʨʘʣʥʠʪʝ ʩʨʘʩʪʚʘʥʠʷ ʩʘ ʝʪʠʦʣʦʛʠʯʝʥ ʬʘʢʪʦʨ, ʧʦʨʘʜʠ 

ʧʨʠʜʲʨʧʚʘʥʝʪʦ ʥʘ ʢʦʨʝʥʯʝʪʘʪʘ, ʧʦʷʚʷʚʘʱʦ ʩʝ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʜʝʢʦʤʨʧʝʩʠʷʪʘ ʠ 

ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʜʝʢʦʤʧʨʝʩʠʨʘʥʠʪʝ ʜʫʨʘ ʠ ʤʠʝʣʦʥ.  

ʉʧʦʨʝʜ Kaneyama et al. ʣʘʤʠʥʦʧʣʘʩʪʠʢʘʪʘ ʝ ʚʠʩʦʢʦ ʨʠʩʢʦʚʘ ʟʘ ʧʦʷʚʘʪʘ ʥʘ 

ʧʦʩʪʦʧʝʨʪʠʚʥʘʪʘ ʣʝʟʠʷ ʥʘ ʉ5. ɸʩʠʤʝʪʨʠʯʥʘʪʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩʣʝʜ Ăopen doorñ 

ʪʝʭʥʠʢʘʪʘ ʟʘ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʚʦʜʠ ʜʦ ʠʤʙʘʣʘʥʩʠʨʘʥʦ ʨʦʪʘʮʠʦʥʥʦ ʠʟʚʲʨʪʘʥʝ ʥʘ 

ʤʠʝʣʦʥʘ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʝ ʚʲʟʤʦʞʥʘ ʣʝʟʠʷ [252]. Eskander et al. ʩ̡ ʦʙʱʘʚʘʪ ʟʘ 

6.8% ʧʦʷʚʘ ʦʪ ʛʨʫʧʘ ʦʪ 176 ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʟ ʧʨʝʜʥʘ ʰʠʡʥʘ ʜʠʩʢʝʢʪʦʤʠʷ 

ʠ ʬʫʟʠʷ. ʊʝ ʩʲʱʦ ʩʘ ʩʲʛʣʘʩʥʠ ʩ ʪʝʦʨʠʷʪʘ ʟʘ ʨʦʪʘʮʠʷʪʘ ʥʘ ʩʧʠʥʘʣʥʠʷ ʤʠʝʣʦʥ [253].  
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʝʜʥʘ ʦʪ ʪʝʦʨʠʠʪʝ ʟʘ ʧʨʝʚʝʥʮʠʷ ʝ ʨʝʩʪʨʠʢʮʠʷ ʥʘ ʰʠʨʠʥʘʪʘ ʟʘ 

ʜʝʢʦʤʧʨʝʩʠʷ ʜʦ ʧʦ-ʤʘʣʢʦ ʦʪ 15ʤʤ ʠ ʠʟʙʷʛʚʘʥʝ ʥʘ ʘʩʠʤʝʪʨʠʯʥʘʪʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ 

ʮʝʣ ʧʨʝʚʘʥʪʠʨʘʥʝ ʥʘ ʧʦʷʚʘʪʘ ʥʘ ʣʝʟʠʷ ʥʘ ʉ5.  

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Hashimoto et al. ʝ ʨʘʟʛʣʝʜʘʥʘ ʜʨʫʛʘ ʪʝʦʨʠʷ ʟʘ ʚʲʟʤʦʞʥʠ 

ʧʨʝʜʩʢʘʟʫʝʤʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʉ5 ʣʝʟʠʷ. ʆʪ ʛʨʫʧʘ, ʨʘʟʛʣʝʞʜʘʱʘ 199 

ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʜʥʘ ʩʧʠʥʘʣʥʘ ʬʫʟʠʷ, 17 ʧʘʮʠʝʥʪʠ ʠʣʠ 8.5% ʩʘ ʨʘʟʚʠʣʠ ʉ5 

ʣʝʟʠʷ. ʇʨʠ 15 ʦʪ ʪʷʭ ʧʨʝʜʥʘʪʘ ʰʠʡʥʘ ʬʫʟʠʷ ʚʢʣʶʯʚʘʣʘ 3 ʠʣʠ ʧʦʚʝʯʝ ʥʠʚʘ. ʊʝ 

ʨʘʟʢʨʠʚʘʪ ʪʝʦʨʠʷʪʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʧʦʨʘʜʠ 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʧʨʝʜʥʠʪʝ ʨʦʛʘ ʥʘ ʉ3-4 ʠ ʉ4-5 ʥʠʚʘ ʤʦʞʝ ʙʠ ʠʛʨʘʝ 

ʩʲʱʝʩʪʚʝʥʘ ʨʦʣʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʣʝʟʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ʊ.ʝ. ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ 

ʤʠʝʣʦʧʘʪʠʷ ʥʘ ʉ3-4 ʠ ʉ4-5 ʥʠʚʘ, ʢʦʠʪʦ ʙʠʚʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ 

ʧʨʝʜʥʘ ʰʠʡʥʘ ʬʫʟʠʷ, ʩʘ ʧʦ-ʧʦʜʘʪʣʠʚʠ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʉ5 ʣʝʟʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.   

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ Ikenaga et al. ʦʪ 18 ʩʣʫʯʘʷ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʣʝʟʠʷ ʥʘ ʉ5, 

7 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʠʤʘʣʠ ʯʘʩʪʠʯʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. Greiner-Perth et al. ʩʲʦʙʱʘʚʘʪ 

ʟʘ 2 ʩʣʫʯʘʷ ʥʘ ʯʘʩʪʠʯʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʪ ʦʙʱʦ 10 ʧʘʮʠʝʥʪʠ [254].  

ʆʪ ʩʲʦʙʱʝʥʠʪʝ 17 ʧʘʮʠʝʥʪʠ ʥʘ Hashimoto et al. ʩ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ, 12 

ʧʘʮʠʝʥʪʠ ʠʤʘʣʠ ʧʲʣʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, 3 ʩʝ ʚʲʟʩʪʘʥʦʚʠʣʠ ʯʘʩʪʠʯʥʦ, ʘ ʜʚʘʤʘ 

ʥʷʤʘʣʠ ʧʨʦʤʷʥʘ ʧʨʠ ʧʦʩʣʝʜʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ.  

ɼʨʫʛʘ ʭʠʧʦʪʝʟʘ ʝ ʜʠʨʝʢʪʥʘʪʘ ʤʝʭʘʥʠʯʥʘ ʫʚʨʝʜʘ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʥʘ ʉ5 

ʢʦʨʝʥʯʝʪʦ. ʊʝ ʨʘʟʛʣʝʞʜʘʪ ʭʠʨʫʨʛʠʯʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʢʘʪʦ ʧʨʠʯʠʥʘ ʟʘ 

ʫʚʨʝʜʘʪʘ, ʥʦ ʪʘʟʠ ʪʝʦʨʠʷ ʥʝ ʙʠ ʤʦʛʣʘ ʠʟʮʷʣʦ ʜʘ ʦʙʷʩʥʠ ʚʩʠʯʢʠ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʣʝʟʠʠ - ʥʘʧʨʠʤʝʨ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʥʷʢʦʣʢʦ ʜʝʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  

ʍʠʧʦʪʝʟʘʪʘ ʥʘ Chiba et al. ʘʥʘʣʠʟʠʨʘ ʉ5 ʣʝʟʠʷʪʘ ʩʣʝʜ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʠ 

ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʝʥ ʧʘʪʦʤʝʭʘʥʠʟʲʤ ʚ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʠʚʦʪʦ 

ʚʝʱʝʩʪʚʦ ʦʪ ʣʦʢʘʣʥʘ ʨʝʧʝʨʬʫʟʠʦʥʥʘ ʫʚʨʝʜʘ [244]. Hasegawa et al. ʧʦʜʢʨʝʧʷ 

ʪʝʦʨʠʷʪʘ ʥʘ Chiba ʟʘ ʧʦʷʚʘ ʥʘ ʧʘʨʝʟʘ ʥʘ ʉ5 ʢʦʨʝʥʯʝʪʦ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʧʨʝʭʦʜʥʘ ʠ 

ʣʦʢʘʣʠʟʠʨʘʥʘ ʣʝʟʠʷ  ʥʘ ʤʠʝʣʦʥʘ ʦʪ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʭʨʦʥʠʯʥʦ ʢʦʤʧʨʝʩʠʨʘʥ ʤʠʝʣʦʥ 

[255].   

 ʇʨʦʫʯʚʘʥʝʪʦ ʥʘ Nassr et al. ʚʢʣʶʯʚʘ 750 ʧʘʮʠʝʥʪʠ, ʣʝʢʫʚʘʥʠ ʦʧʝʨʘʪʠʚʥʦ 

ʯʨʝʟ ʤʫʣʪʠʩʝʛʤʝʥʪʥʘ ʰʠʡʥʘ ʢʦʨʧʝʢʪʦʤʠʷ, ʢʦʨʧʝʢʪʦʤʠʷ ʩʲʩ ʟʘʜʥʘ ʬʫʟʠʷ, ʟʘʜʥʘ 

ʣʘʤʠʥʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ ʠʣʠ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ. ʆʙʱʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʉ5 ʧʘʨʝʟʘ ʚ ʪʘʟʠ 
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ʛʨʫʧʘ ʝ 6.7%. ʅʘʡ-ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʧʘʨʝʟʘ 

ʠʤʘ ʚ ʛʨʫʧʘʪʘ ʥʘ ʣʘʤʠʥʝʢʪʦʤʠʷ ʠ ʬʫʟʠʷ - 9.5%, ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʢʦʨʧʝʢʪʦʤʠʷʪʘ ʩʲʩ 

ʟʘʜʥʘ ʬʫʟʠʷ - 8.4%, ʢʦʨʧʝʢʪʦʤʠʷ - 5.1% ʠ ʣʘʤʠʥʦʧʣʘʩʪʠʢʘ ʚ 4.8%. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʧʦ-ʚʠʩʦʢ ʝ ʧʨʦʮʝʥʪʲʪ ʥʘ ʟʘʩʝʛʥʘʥʠʪʝ ʤʲʞʝ - 8.6% ʢʲʤ 4.5% ʞʝʥʠ. [209] ɼʨʫʛ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʢʨʠʪʝʨʠʡ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʧʘʨʝʟʘ ʝ ʙʨʦʷʪ ʥʘ 

ʠʥʪʝʨʚʝʥʠʨʘʥʠʪʝ ʥʠʚʘ - ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʥʠʚʘ ʩʘ ʬʫʟʠʨʘʥʠ, ʪʦʣʢʦʚʘ ʧʦ-ʛʦʣʷʤ ʝ ʠ 

ʨʠʩʢʲʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʉ5-ʣʝʟʠʷ. 

ʇʦʩʪʦʧʝʨʘʪʠʚʥʘʪʘ ʣʝʟʠʷ ʥʘ ʉ5 ʢʦʨʝʥʯʝ ʩʧʦʨʝʜ ʜʨʫʛʠ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʟʘ 

ʠʟʚʲʨʰʝʥʠ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ ʰʠʡʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʩ ʥʘʣʠʯʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ 

ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩʝ ʩʨʝʱʘ ʩʨʝʜʥʦ ʧʨʠ 8.3% (3.2 ʜʦ 28.6%) ʩʣʫʯʘʠ [210], [256]. 

ʇʘʪʦʛʝʥʝʟʘʪʘ ʠ ʪʫʢ ʦʩʪʘʚʘ ʥʝʠʟʷʩʥʝʥʘ. ʉʧʦʨʝʜ Radcliff et al. ʪʷ ʤʦʞʝ ʜʘ ʝ ʧʦʨʘʜʠ 

ʟʘʜʥʦ ʧʨʠʜʲʨʧʚʘʥʝ ʥʘ ʤʠʝʣʦʥʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʠʟʚʲʨʰʝʥʘ ʰʠʨʦʢʘ ʜʝʢʦʤʧʨʝʩʠʷ 

[206]. ɼʨʫʛʠ ʘʚʪʦʨʠ ʧʦʜʜʲʨʞʘʪ ʪʝʟʘʪʘ, ʯʝ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɿʅʃ 

ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʠ ʝ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʣʝʟʠʷ ʥʘ ʉ5 ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ɺ 

ʧʨʦʫʯʚʘʥʝ ʥʘ Choi J et al. ʪʨʠʤʘ ʦʪ 74 ʧʘʮʠʝʥʪʠ (4.1%) ʩʘ ʨʘʟʚʠʣʠ ʉ5 ʣʝʟʠʷ [257].  

 

 

ʊʘʙʣʠʮʘ 26. ʋʩʣʦʞʥʝʥʠʷ ʚ ʜʘʜʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ. 

ʄʝʪʦʜʠʪʝ, ʦʧʠʩʘʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʟʘ ʨʘʜʠʦʛʨʘʬʩʢʘ ʦʮʝʥʢʘ ʥʘ ʩʧʠʥʘʣʥʘʪʘ 

ʠʟʚʠʚʢʘ ʩʘ ʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʠ. ɺʩʝʧʨʠʟʥʘʪʦʪʦ ʤʥʝʥʠʝ ʝ, ʯʝ ʠʟʚʠʚʢʘʪʘ ʚ ʣʦʨʜʦʟʘ ʝ 

ʥʦʨʤʘʣʥʘ ʠʣʠ ʠʜʝʘʣʥʘ ʟʘ ʰʠʡʥʠʷ ʦʪʜʝʣ, ʥʦ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʠ ʧʨʝʧʦʨʲʯʚʘʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʚʩʝ ʦʱʝ ʩʘ ʥʝʷʩʥʦ ʬʦʨʤʫʣʠʨʘʥʠ 
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[258]. ʅʦʨʤʘʣʥʠʪʝ ʩʦʪʡʥʦʩʪʠ ʚʘʨʠʨʘʪ ʤʝʞʜʫ 20ʛʨ. ʠ 35ʛʨ. ʟʘ ʉ2 ʜʦ ʉ7 ʲʛʲʣʘ, ʥʦ ʪʝ 

ʩʘ ʩʪʨʦʛʦ ʟʘʚʠʩʝʱʠ ʦʪ ʠʟʙʨʘʥʠʷ ʤʝʪʦʜ ʥʘ ʠʟʤʝʨʚʘʥʝ [29], [259]ï[262]. ʄʥʦʛʦ 

ʧʨʦʫʯʚʘʥʠʷ ʩʘʤʦ ʩʧʦʤʝʥʘʚʘʪ ʟʘ ʢʠʬʦʪʠʯʥʘ, ʧʨʘʚʘ ʠʣʠ ʣʦʨʜʦʟʥʘ ʠʟʚʠʚʢʘ, ʥʦ ʪʘʟʠ 

ʦʮʝʥʢʘ ʝ ʜʦʢʘʟʘʥʦ ʢʨʘʡʥʦ ʥʝʥʘʜʝʞʜʥʘ [263].  

ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ Jang-Hun Kim ʠ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʪ ʥʝʛʦ 323 ʧʘʮʠʝʥʪʠ 

ʣʦʨʜʦʟʥʘʪʘ ʠʟʚʠʚʢʘ ʥʘ ʰʠʡʥʠʷ ʦʪʜʝʣ ʥʝ ʝ ʙʠʣʘ ʩʚʲʨʟʘʥʘ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʩ ʙʦʣʢʘ 

ʚʲʚ ʚʨʘʪʘ ʠʣʠ ʨʘʤʝʥʝʪʝ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʰʠʡʥʘʪʘ 

ʢʠʬʦʟʘ ʠ ʙʦʣʢʘʪʘ ʚʲʚ ʚʨʘʪʘ ʧʨʠ ʤʣʘʜʠ ʠʥʜʠʚʠʜʠ ʠʣʠ ʪʘʢʠʚʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ 45- 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ [264].  

ʇʨʦʫʯʚʘʥʝ ʥʘ Grob et al. ʥʘʩʦʯʝʥʦ ʢʦʥʢʨʝʪʥʦ ʢʲʤ ʪʲʨʩʝʥʝ ʥʘ ʘʩʦʮʠʘʮʠʷ 

ʤʝʞʜʫ ʩʘʛʠʪʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʰʠʡʥʠʷ ʩʝʛʤʝʥʪ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʰʠʡʥʘ ʙʦʣʢʘ 

ʥʝ ʦʪʢʨʠʚʘ ʥʠʢʘʢʚʘ ʘʩʦʮʠʘʮʠʷ. ɻʨʫʧʘʪʘ ʤʫ ʚʢʣʶʯʚʘ 107 ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʨʝʜʥʘ 

ʚʲʟʨʘʩʪ ʦʪ 68 ʛʦʜʠʥʠ (45-90ʛ.) ʩ ʰʠʡʥʘ ʙʦʣʢʘ ʠ ʥʝ ʦʪʢʨʠʚʘ ʥʠʢʘʢʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ 

ʰʠʡʥʘʪʘ ʠʟʚʠʚʢʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʢʘʪʦ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ 

ʙʦʣʢʘʪʘ ʠʣʠ ʜʝʬʠʮʠʪ. ʊʦʡ ʩʪʠʛʘ ʜʦ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʥʘʣʠʯʥʠʪʝ ʘʙʥʦʨʤʘʣʥʦʩʪʠ ʚ 

ʩʘʛʠʪʘʣʥʠʷ ʧʨʦʬʠʣ, ʥʘʣʠʯʥʠ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʩ ʰʠʡʥʘ ʙʦʣʢʘ ʙʠ ʩʣʝʜʚʘʣʦ 

ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʩʣʫʯʘʡʥʘ ʥʘʭʦʜʢʘ, ʘ ʥʝ ʢʘʪʦ ʧʲʨʚʦʧʨʠʯʠʥʘ ʟʘ ʥʝʷ [265]. 

ʅʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʙʣʠʟʢʦ ʢʘʪʦ ʨʝʟʫʣʪʘʪʠ ʜʦ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʟʘ ʠʟʤʝʨʝʥ ʲʛʲʣ 

ʥʘ Cobb. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʦʚʝʜʝʥʠʪʝ ʪʝʩʪʦʚʝ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ ʟʘʚʠʩʠʤʦʩʪʪʘ, ʯʝ 

ʢʦʣʢʦʪʦ ʝ ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʲʢ ʝ 

ʲʛʲʣʘ ʥʘ Cobb ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ. ɼʨʫʛʘ ʩʪʘʪʠʩʠʯʝʩʢʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʩʪʦʷʱʦʪʦ 

ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ ʢʦʣʢʦʪʦ ʝ ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, 

ʪʦʣʢʦʚʘ ʧʦ-ʤʘʣʲʢ ʝ ʲʛʲʣʘ ʥʘ Cobb ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ.  

ʅʷʢʦʣʢʦ ʧʨʦʫʯʚʘʥʠʷ ʜʦʢʘʟʚʘʪ ʧʦʜʦʙʨʝʥ ʢʣʠʥʠʯʝʥ ʠʟʭʦʜ, ʢʦʛʘʪʦ ʣʦʨʜʦʟʥʘʪʘ 

ʠʟʚʠʚʢʘ ʝ ʟʘʧʘʟʝʥʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷ ʧʦ ʧʦʚʦʜ ʥʘ ʰʠʡʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʧʘʪʦʣʦʛʠʷ. 

ʅʘʧʨʠʤʝʨ Wu et al. ʩʲʦʙʱʘʚʘʪ ʟʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʦʜʦʙʨʝʥ mJOA ʨʝʟʫʣʪʘʪ ʠ ʉ2- ʉ7 

Cobb ʲʛʲʣ ʩʣʝʜ ʧʨʝʜʥʘ ʰʠʡʥʘ ʬʫʟʠʷ [270]. Harrison et al. ʧʨʝʜʣʘʛʘ ʪʝʦʨʠʷʪʘ, ʯʝ 

ʥʝʜʦʙʨʦʪʦ ʩʘʛʠʪʘʣʥʦ ʧʦʜʨʝʞʜʘʥʝ, ʧʦʩʣʝʜʚʘʱʦ ʧʨʝʜʥʘ ʰʠʡʥʘ ʬʫʟʠʷ ʤʦʞʝ ʜʘ ʝ 

ʩʚʲʨʟʘʥʦ ʩ ʰʠʡʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʘʢʩʠʘʣʥʘ ʙʦʣʢʘ ʠ ʧʨʦʛʨʝʩʠʨʘʱ 

ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ɺʩʠʯʢʠ ʪʝʟʠ ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʜʘ ʧʦʚʣʠʷʷʪ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ɿʘʛʫʙʘʪʘ ʥʘ ʩʝʛʤʝʥʪʥʘ ʰʠʡʥʘ ʣʦʨʜʦʟʘ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʮʷʣʦʩʪʥʘʪʘ 
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ʜʠʥʘʤʠʯʥʘ ʢʠʥʝʤʘʪʠʢʘ ʥʘ ʰʠʡʥʠʷ ʦʪʜʝʣ ʠ ʜʘ ʫʚʝʣʠʯʠ ʙʠʦʤʝʭʘʥʠʯʥʠʷ ʩʪʨʝʩ ʥʘ 

ʛʨʲʙʥʘʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʩʲʩʝʜʥʠʪʝ ʩʝʛʤʝʥʪʠ, ʚʦʜʝʱʦ ʜʦ ʧʨʦʛʨʝʩʠʨʘʱʘ 

ʜʝʛʝʥʝʨʘʮʠʷ. ɽʪʦ ʟʘʱʦ ʥʝʚʨʦʭʠʨʫʨʛʲʪ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʩʪʨʝʤʠ ʢʲʤ ʧʦʩʪʠʛʘʥʝʪʦ 

ʥʘ ʥʦʨʤʘʣʥʘ ʰʠʡʥʘ ʣʦʨʜʦʟʘ ʧʨʠ ʰʠʡʥʠ ʛʨʲʙʥʘʯʥʠ ʦʧʝʨʘʮʠʠ [258]. 

 

 

ʊʘʙʣʠʮʘ 27. ʉʪʦʡʥʦʩʪʠ ʥʘ ʠʟʤʝʨʝʥ ʲʛʲʣ ʥʘ Cobb ʚ ʜʘʜʝʥʠʪʝ ʣʠʪʝʨʘʪʫʨʥʠ ʧʨʦʫʯʚʘʥʠʷ.  

 

ʀʥʪʨʘʤʝʜʫʣʘʨʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʠʛʥʘʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ 

ʤʦʞʝ ʜʘ ʩʘ ʠʥʜʠʢʘʮʠʷ ʟʘ ʝʜʝʤ, ʚʲʟʧʘʣʝʥʠʝ, ʚʘʩʢʫʣʘʨʥʘ ʠʩʭʝʤʠʷ, ʛʣʠʦʟʘ ʠʣʠ 

ʤʠʝʣʦʤʘʣʘʮʠʷ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ [271], [272]. ʃʠʪʝʨʘʪʫʨʘʪʘ ʧʦʢʘʟʚʘ ʧʨʷʢʘ 

ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʝʟʠ ʠʥʪʨʘʤʝʜʫʣʘʨʥʠ ʠʟʤʝʥʝʥʠʷ ʠ ʐʉʄ. ʈʘʟʣʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʧʦʢʘʟʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʘʥʥʠ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʜʦʙʥʠ ʠʥʪʨʘʤʝʜʫʣʘʨʥʠ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ: 29-83% [273], [274]. ɺ ʧʦʨʫʯʚʘʥʝ ʥʘ Choi J et al. 

ʠʥʪʨʘʤʝʜʫʣʘʨʥʠ ʠʟʤʝʥʝʥʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ 81.1% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʊʦʡ 

ʩʲʦʙʱʘʚʘ ʟʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʣʦʰʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʧʨʠ ʪʝʟʠ 

ʧʘʮʠʝʥʪʠ [257].  

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʧʨʘʚʢʘ ʠʤʘʤʝ 37.23 % ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʣʝʢʦʩʪʝʧʝʥʥʦ 

ʠʟʤʝʥʝʥʠʝ ʠ 41.48% ʩ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ. 

ʇʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʩʤʝ ʜʦʩʪʠʛʥʘʣʠ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʢʦʣʢʦʪʦ 

ʝ ʧʦïʛʦʣʷʤ ʠʥʪʝʥʟʠʪʝʪʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ, ʪʦʣʢʦʚʘ ʝ ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ mJOA 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ɼʨʫʛ ʚʘʞʝʥ ʠʟʚʦʜ ʝ, ʯʝ ʥʘʤʠʨʘʤʝ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦ 
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ʟʥʘʯʝʥʠʝ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʩʧʨʷʤʦ ʩʪʝʧʝʥʪʘ ʥʘ Nurick ʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʢʣʠʥʠʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ. 

ʍʠʧʝʨʪʨʦʬʠʷʪʘ ʠ/ʠʣʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɿʅʃ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʫʙʪʠʧ ʥʘ 

ʠʜʠʦʧʘʪʠʯʥʘ ʩʢʝʣʝʪʥʘ ʭʠʧʝʨʦʩʪʦʟʘ. ʉʲʦʙʱʘʚʘ ʩʝ ʟʘ 26 ʜʦ 38% ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʩʨʝʜ ʧʘʮʠʝʥʪʠ ʩ ʜʘʥʥʠ ʟʘ ʪʝʞʢʘ ʤʠʝʣʦʧʘʪʠʷ, ʠʥʜʫʮʠʨʘʥʘ ʦʪ ʣʝʢʘ ʰʠʡʥʘ ʪʨʘʚʤʘ 

[275]ï[278]. Fujimura et al. ʩʲʦʙʱʘʚʘ, ʯʝ ʢʣʠʥʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʠʥʜʫʮʠʨʘʥʘ ʦʪ ʪʨʘʚʤʘ ʤʠʝʣʦʧʘʪʠʷ ʩʘ ʧʦ-ʣʦʰʠ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʪʝʟʠ ʩ ʤʠʝʣʦʧʘʪʠʷ, 

ʧʦʣʫʯʝʥʘ ʥʝ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʪʨʘʚʤʘ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʭʠʧʝʨʪʨʦʬʠʷʪʘ ʠ/ʠʣʠ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɿʅʃ ʩʘ 59 (53.15%) ʦʪ ʮʷʣʘʪʘ ʛʨʫʧʘ, ʥʦ ʪʫʢ 

ʥʝ ʨʘʟʛʣʝʞʜʘʤʝ ʩʣʫʯʘʠʪʝ ʩ ʜʘʥʥʠ ʟʘ ʣʝʢʘ ʪʨʘʚʤʘ, ʜʦʚʝʣʠ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʞʢʘ 

ʤʠʝʣʦʧʘʪʠʷ. ɺ ʧʦʩʦʯʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʥʝ ʩʝ ʦʙʨʲʱʘ 

ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʠ ʜʘʣʠ ʪʦʟʠ ʬʘʢʪʦʨ ʠʤʘ ʥʷʢʘʢʚʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɿʅʃ. ɺ ʥʘʩʪʦʷʱʦʪʦ 

ʧʨʦʫʯʚʘʥʝ ʝ ʩʲʧʦʩʪʘʚʝʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ 

ʩʧʨʷʤʦ ʭʠʧʝʨʪʨʦʬʠʷʪʘ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʩ ʧʦʤʦʱʪʘ ʥʘ KruskalïWallis H test. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʜʘʚʥʦʩʪʪʘ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ʚ ʤʝʩʝʮʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ 

ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ ʥʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ.  

ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʧʨʝʚʘʥʪʠʚʥʘʪʘ ʭʠʨʫʨʛʠʷ ʢʘʪʦ ʤʷʨʢʘ ʟʘ 

ʥʝʜʦʧʫʩʢʘʥʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ 

ʥʘ ɿʅʃ ʠ ʧʦʪʝʥʮʠʘʣʥʘ ʩʧʠʥʘʣʥʘ ʩʪʝʥʦʟʘ. Matsunaga et al. ʥʘʩʪʦʷʚʘ, ʯʝ ʪʘʢʲʚ ʪʠʧ 

ʭʠʨʫʨʛʠʷ ʧʨʠ ʭʦʨʘ, ʢʦʠʪʦ ʥʝ ʩʘ ʨʘʟʚʠʣʠ ʤʠʝʣʦʧʘʪʠʷ ʥʝ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ [279]. 

ʊʦʟʠ ʚʲʧʨʦʩ ʦʩʪʘʚʘ ʥʝʨʘʟʨʝʰʝʥ ʜʦ ʤʦʤʝʥʪʘ, ʥʦ ʚʩʝ ʧʘʢ ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʧʨʝʚʝʥʮʠʷʪʘ 

ʥʘ ʪʨʘʚʤʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʫʩʧʝʢʮʠʷ ʟʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ ʥʘ ɿʅʃ, 

ʧʦʨʘʜʠ ʦʧʘʩʥʦʩʪ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʝʣʦʧʘʪʠʷ. ʂʘʪʦ ʧʦʪʝʥʮʠʘʣʥʠ ʧʨʦʛʥʦʩʪʠʯʥʠ 

ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʨʘʟʷʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʦʧʝʨʘʮʠʷ ʥʷʢʦʠ ʘʚʪʦʨʠ  

ʨʘʟʛʣʝʞʜʘʪ ʚʲʟʨʘʩʪ, ʜʘʚʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ, ʪʠʧʘ ʥʘ ʭʠʧʝʨʪʨʦʬʠʷ/ ʦʩʠʬʠʢʘʮʠʷ 

ʥʘ ɿʅʃ, ʙʨʦʷ ʥʠʚʘ, ʢʦʠʪʦ ʩʘ ʢʦʤʧʨʝʩʠʨʘʥʠ, ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʠ ʲʛʲʣ ʥʘ 

ʣʦʨʜʦʟʥʘʪʘ ʠʟʚʠʚʢʘ ʥʘ ʰʠʡʥʠʷ ʦʪʜʝʣ [102], [280], [186], [180], [196]. ʉʧʦʨʝʜ ʜʨʫʛʠ 

ʦʙʘʯʝ ʪʝʟʠ ʬʘʢʪʦʨʠ ʥʷʤʘʪ ʥʠʢʘʢʚʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʨʦʛʥʦʟʘʪʘ ʟʘ ʢʣʠʥʠʯʥʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, ʧʦʩʣʝʜʚʘʱʦ ʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ ʦʧʝʨʘʮʠʷ.  
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ʉʢʘʣʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ Nurick ʠ mJOA ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. ʄʘʣʢʦ ʣʠʪʝʨʘʪʫʨʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩʘ 

ʠʟʚʲʨʰʠʣʠ ʧʦ-ʟʘʜʲʣʙʦʯʝʥ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʪʝʟʠ ʜʚʝ ʩʠʩʪʝʤʠ ʟʘ ʢʣʠʥʠʯʥʘ 

ʦʮʝʥʢʘ. ʅʷʢʦʣʢʦ ʘʚʪʦʨʘ ʧʨʝʜʩʪʘʚʷʪ ʨʝʟʫʣʪʘʪʠ ʩʘʤʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʝʜʥʘ ʦʪ ʩʢʘʣʠʪʝ 

[281]ï[283]. ʉʘʤʦ ʥʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ ʩʲʦʙʱʘʚʘʪ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʩʪʘʪʫʩ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ, ʠʟʧʦʣʟʚʘʡʢʠ ʠ ʜʚʝʪʝ ʩʢʘʣʠ [98]. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯʚʘʥʝ, 

ʦʙʭʚʘʱʘʱʦ 43-ʤʘ ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ, ʢʦʠʪʦ ʩʘ ʦʧʝʨʠʨʘʥʠ ʯʨʝʟ ʧʨʝʜʥʘ ʜʝʢʦʤʧʨʝʩʠʷ, 

Vitztum et al. ʧʦʢʘʟʚʘʪ ʜʦʙʨʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʪʝ ʠ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦ Nurick ʠ mJOA [284]. ʊʦʡ ʠʤʘ ʠʥʪʝʨʝʩʥʠ 

ʨʝʟʫʣʪʘʪʠ, ʩʦʯʝʱʠ ʛʦʣʷʤʘ ʨʘʟʣʠʢʘ ʚ ʩʢʘʣʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʜʦʙʨʝʥʠʝʪʦ ï 33% 

ʦʪ ʧʘʮʠʝʥʠʪʝ ʩʘ ʧʦʜʦʙʨʠʣʠ ʪʝʭʥʠʷ Nurick ʨʝʟʫʣʪʘʪ, ʜʦʢʘʪʦ ʟʘ ʩʢʘʣʘʪʘ mJOA ʪʝ ʩʘ 

81%. ʊʦʚʘ ʩʝ ʦʪʜʘʚʘ ʥʘ ʬʘʢʪʘ, ʯʝ mJOA ʩʢʘʣʘʪʘ ʦʮʝʥʷʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ 

ʛʦʨʥʠʪʝ ʢʨʘʡʥʠʮʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ Nurick, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʡʪʦ ʦʮʝʥʷʚʘʤʝ ʧʨʝʜʠʤʥʦ 

ʧʨʠʜʚʠʞʚʘʥʝʪʦ.  

ɺ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʜʚʝʪʝ ʩʢʘʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʤʠʝʣʦʧʘʪʠʷ ï Nurick ʠ mJOA. ʈʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʧʦʣʫʯʘʚʘʤʝ ʩʘ, ʯʝ ʧʦ-ʛʦʣʷʤʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʢʦʨʝʣʠʨʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʥʘ mJOA ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ. ʊʦʚʘ ʛʦʚʦʨʠ, ʯʝ ʢʦʣʢʦʪʦ ʧʦ-ʜʦʙʨʦ ʝ ʢʣʠʥʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʪ.ʝ. 

ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, ʪʦʣʢʦʚʘ ʧʦ-ʜʦʙʨʝ ʩʘ ʢʣʠʥʠʯʥʦ 

ʧʘʮʠʝʥʪʠʪʝ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʠ ʟʘ ʦʩʥʦʚʝʥ ʧʨʦʛʥʦʩʪʠʯʝʥ 

ʬʘʢʪʦʨ ʟʘ ʠʟʭʦʜʘ ʠ ʢʣʠʥʠʯʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ ʦʪ ʦʧʝʨʘʮʠʷʪʘ. ʂʦʛʘʪʦ ʪʲʨʩʠʤ 

ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʢʘʣʠʪʝ mJOA ʠ Nurick ʦʪʥʦʚʦ ʧʦʣʫʯʘʚʘʤʝ ʧʦʣʦʞʠʪʝʣʥʠ 

ʢʦʨʝʣʘʮʠʠ, ʪ.ʝ. ʢʦʣʢʦʪʦ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʩʦʪʡʥʦʩʪʠʪʝ ʥʘ mJOA, ʪʦʣʢʦʚʘ ʩʘ ʧʦ-ʤʘʣʢʠ 

ʪʝ ʟʘ Nurick.  

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Ebersold et al. ʝ ʟʘʙʝʣʷʟʘʥʦ ʥʝʟʘʙʘʚʥʦ ʢʣʠʥʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ 

ʚ 70% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʦʙʱʦ 33-ʤʘ ʩʲʩ ʩʨʝʜʥʦ ʧʦʜʦʙʨʝʥʠʝ ʚ Nurick ʩʢʘʣʘʪʘ 1.5; 

ʜʝʚʝʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʷʤʘʣʠ ʧʦʜʦʙʨʝʥʠʝ, ʘ ʝʜʠʥ ʠʤʘʣ ʚʣʦʰʘʚʘʥʝ. ʉʣʝʜ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʦʪ ʩʨʝʜʥʦ 6.96ʛ. ʥʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʚ 54.5% 

ʦʩʪʘʥʘʣ ʧʦʜʦʙʨʝʥ, ʥʝʧʨʦʤʝʥʝʥ ʚ 9, ʘ ʚʣʦʰʝʥʠʝ ʠʤʘʣʠ 6. ʊʝ ʥʝ ʥʘʤʠʨʘʪ ʚʨʲʟʢʘ 

ʤʝʞʜʫ ʛʦʜʠʥʠʪʝ, ʪʝʞʝʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʙʨʦʷ ʥʘ ʜʝʢʦʤʧʨʝʩʠʨʘʥʠʪʝ ʥʠʚʘ ʠ 

ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦ Nurick ʩʢʘʣʘʪʘ ʢʘʪʦ ʧʨʦʛʥʦʩʪʠʯʥʠ ʟʘ ʠʟʭʦʜʘ ʦʪ 
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ʣʝʯʝʥʠʝʪʦ. ɽʜʠʥʩʪʚʝʥʠʷʪ ʬʘʢʪʦʨ, ʩʚʲʨʟʘʥ ʩ ʧʦʪʝʥʮʠʘʣʥʦ ʚʣʦʰʘʚʘʥʝ ʝ ʙʠʣ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ [102]. 

 

 

ʊʘʙʣʠʮʘ 28. ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʠ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʚ ʜʘʜʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ. 

 

ɺ ʧʨʦʫʯʚʘʥʝ ʥʘ Macdonald et al. 36 ʧʘʮʠʝʥʪʠ ʩʘ ʦʧʝʨʠʨʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʘʣʦʛʨʘʬʪ. ʇʦʜʦʙʨʝʥʠʝ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ ʝ ʦʪʢʨʠʪʘ ʧʨʠ 17 ʧʘʮʠʝʥʪʠ, ʜʦʢʘʪʦ ʧʨʠ 

15 ʥʷʤʘʣʦ ʨʘʟʣʠʢʘ, ʘ ʯʝʪʠʨʠʤʘ ʠʤʘʣʠ ʚʣʦʰʘʚʘʥʝ ʩʧʦʨʝʜ Nurick. ʊʝ ʩʲʦʙʱʘʚʘʪ ʟʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪ, ʩʚʲʨʟʘʥʘ ʩ ʭʠʨʫʨʛʠʷʪʘ ʠʣʠ ʧʝʨʤʘʥʝʥʪʥʘ ʪʘʢʘʚʘ ʚ 22% [138]. ɺ 

ʥʷʢʦʣʢʦ ʜʨʫʛʠ ʧʨʦʫʯʚʘʥʠʷ ʚ ʛʦʜʠʥʠʪʝ e ʩʲʦʙʱʝʥ ʧʨʦʮʝʥʪ ʥʘ ʢʣʠʥʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ  

73 ʜʦ 100% ʩʲʩ ʩʨʝʜʥʘ ʧʝʨʠʦʧʝʨʘʪʠʚʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪ ʦʪ 31%.  

ɺ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʦʪ ʚʢʣʶʯʝʥʠʪʝ 111 ʧʘʮʠʝʥʪʠ 38 ʩʘ ʠʤʘʣʠ 

ʧʦʜʦʙʨʝʥʠʝ ʩ ʜʚʝ ʪʦʯʢʠ ʧʦ ʩʢʘʣʘʪʘ ʥʘ mJOA, 35 ʩʘ ʠʤʘʣʠ ʧʦʜʦʙʨʝʥʠʝ ʩ ʝʜʥʘ ʪʦʯʢʘ. 

ʇʨʠ 26 ʥʘ ʙʨʦʡ ʠʤʘʤʝ ʧʦʜʦʙʨʝʥʠʝ ʩ ʪʨʠ ʪʦʯʢʠ, ʪʨʠʤʘ ʩʘ ʩ 4 ʪʦʯʢʠ ʧʦʜʦʙʨʝʥʠʝ ʠ 

ʜʚʘʤʘ ʩ 5 ʪʦʯʢʠ. ʇʨʠ ʰʝʩʪʠʤʘ ʧʘʮʠʝʥʪʠ ʥʝ ʦʪʢʨʠʚʘʤʝ ʧʨʦʤʷʥʘ ʚ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ mJOA ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ ʧʨʝʜʦʧʝʨʘʪʠʚʥʘʪʘ ʪʘʢʘʚʘ.  
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˕˔ˏ˛ˑ˕ 
 

1. ʆʪ ʥʘʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʣʫʯʘʚʘʤʝ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

VAS ʩʢʘʣʘʪʘ ʠ ʢʠʬʦʪʠʯʥʦ ʠʟʤʝʥʝʥʠʷ ʰʠʝʥ ʦʪʜʝʣ. ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʦʧʪʠʤʘʣʥʘ 

ʰʠʡʥʘ ʣʦʨʜʦʟʘ ʠʥʪʘʦʧʝʨʘʪʠʚʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʥʦʨʤʠ ʠ ʛʨʘʥʠʮʠ ʝ ʦʪ 

ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʠ ʧʦ-ʜʦʙʲʨ ʢʣʠʥʠʯʝʥ 

ʩʪʘʪʫʩ.  

 

2. ʄʈʊ-ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʠʥʪʝʥʟʠʪʝʪʘ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʨʷʢʘ ʢʦʨʝʣʘʮʠʷ ʩ 

ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʢʣʠʥʠʯʝʥ ʩʪʘʪʫʩ. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʦ- ʠʟʨʘʟʝʥ 

ʠʥʪʝʥʟʠʪʝʪ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʠʤʘʤʝ ʦʯʘʢʚʘʥʦ ʩʫʙoʧʪʠʤʘʣʥʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʥʷʤʘʪ ʧʨʦʤʝʥʠ ʚ ʩʠʛʥʘʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʤʠʝʣʦʥʘ.  

 

3. ʇʨʠ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʢʣʠʥʠʯʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʦ ʩʧʨʷʤʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʚʘʤʝ ʨʝʟʫʣʪʘʪʠ, ʯʝ ʢʦʣʢʦʪʦ ʧʦ-ʜʦʙʨʦ ʝ ʢʣʠʥʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʘ ʝ ʤʠʝʣʦʧʘʪʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ, 

ʪʦʣʢʦʚʘ ʧʦ-ʜʦʙʨʝ ʩʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʠ ʟʘ 

ʦʩʥʦʚʝʥ ʧʨʦʛʥʦʩʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʠʟʭʦʜʘ ʠ ʢʣʠʥʠʯʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ ʩʣʝʜ 

ʦʧʝʨʘʮʠʷʪʘ. ʂʦʛʘʪʦ ʪʲʨʩʠʤ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʩʢʘʣʠʪʝ mJOA ʠ Nurick ʦʪʥʦʚʦ 

ʧʦʣʫʯʘʚʘʤʝ ʧʦʣʦʞʠʪʝʣʥʠ ʢʦʨʝʣʘʮʠʠ, ʪ.ʝ. ʢʦʣʢʦʪʦ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

mJOA, ʪʦʣʢʦʚʘ ʩʘ ʧʦ-ʤʘʣʢʠ ʪʝ ʟʘ Nurick. 

 

4. ʀʟʙʦʨʲʪ ʥʘ ʦʧʪʠʤʘʣʝʥ ʠʤʧʣʘʥʪ ʟʘ ʢʦʥʢʨʝʪʥʦ ʪʨʝʪʠʨʘʥʠʷ ʩʣʫʯʘʡ ʠ 

ʧʨʘʚʠʣʥʠʷ ʨʘʟʤʝʨ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʘ ʧʣʘʢʘ ʩʘ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʪʠʤʘʣʝʥ ʢʣʠʥʠʯʝʥ ʨʝʟʫʣʪʘʪ ʠ ʥʦʨʤʘʣʥʘ ʣʦʨʜʦʟʥʘ ʠʟʚʠʚʢʘ ʚ ʰʠʝʥ 

ʦʪʜʝʣ.  

 

5. ʉʧʦʨʝʜ ʧʨʦʚʝʜʝʥʠʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠ ʣʠʧʩʚʘ ʧʨʷʢʘ ʢʦʨʝʣʘʮʠʷ 

ʤʝʞʜʫ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊïʦʙʨʘʟʠʪʝ ʠ ʙʨʦʷ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʥʠʚʘ.  
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˜˝˕˚˛˞˕ 
 

1. ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ʩʪʨʘʥʘʪʘ ʝ ʠʟʚʲʨʰʝʥʦ ʤʥʦʛʦʬʘʢʪʦʨʥʦ ʧʨʦʫʯʚʘʥʝ ʠ 

ʮʝʣʝʥʘʩʦʯʝʥ ʘʥʘʣʠʟ ʟʘ ʭʠʨʫʨʛʠʯʥʠʷ ʧʦʜʭʦʜ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ. ʇʨʦʫʯʝʥʠ 

ʩʘ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ, ʩʲʧʲʪʩʪʚʘʱʠ ʢʦʥʢʨʝʪʥʦʪʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. 

 

2. ɼʦʢʘʟʘʥʠ ʩʘ ʦʩʥʦʚʥʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʦʛʥʦʩʪʠʯʥʘ ʪʝʞʝʩʪ ʧʨʠ 

ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʦʯʘʢʚʘʥ ʨʝʟʫʣʪʘʪ ʩ ʨʝʘʣʥʦ ʚʲʟʤʦʞʝʥ ʪʘʢʲʚ.  

 

3. ʇʦʜʨʦʙʥʦ ʩʘ ʚʲʚʝʜʝʥʠ ʩʢʘʣʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠ ʩʘ 

ʩʲʧʦʩʪʘʚʝʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʩ ʮʝʣ ʜʘ ʩʝ ʚʲʚʝʜʘʪ ʚ ʧʨʘʢʪʠʢʘʪʘ ʢʘʪʦ 

ʜʦʢʘʟʘʣʠ ʩʝ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷʪʘ.  

 

4. ɸʥʘʣʠʟʠʨʘʥʠ ʠ ʩʲʧʦʩʪʘʚʝʥʠ ʩʘ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩ 

ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʧʦʣʫʯʘʚʘʤʝ ʦʪ ʧʦʜʦʙʥʘ ʭʠʨʫʨʛʠʯʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʧʨʠ 

ʦʮʝʥʢʘ ʥʘ ʧʨʦʤʷʥʘʪʘ ʚ ʢʠʬʦʪʠʯʥʦ ʠʟʤʝʥʠʷ ʰʠʝʥ ʛʨʲʙʥʘʢ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʪʝʞʢʘ ʐʉʄ. ɼʘʜʝʥʠ ʩʘ ʷʩʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʮʝʣʪʘ ʥʘ ʭʠʨʫʨʛʘ ʟʘ ʜʦʩʪʠʛʘʥʝ 

ʥʘ ʥʦʨʤʘʣʥʘ ʣʦʨʜʦʟʥʘ ʠʟʚʠʚʢʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʭʠʨʫʨʛʠʯʥʘʪʘ ʥʘʤʝʩʘ.  

 

5. ʉʲʧʦʩʪʘʚʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʣʘʙʦʩʪʠʪʝ 

ʥʘ ʭʠʨʫʨʛʠʯʥʘʪʘ ʪʝʭʥʠʢʘ ʧʨʠ ʥʝʦʧʪʠʤʘʣʥʦ ʪʨʝʪʠʨʘʥʠʪʝ ʩʣʫʯʘʠ ʩ ʮʝʣ ʜʘ ʩʝ 

ʧʨʦʛʨʝʩʠʨʘ ʢʲʤ ʤʘʢʩʠʤʘʣʥʦ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ.  
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˔ˍ˗˘˫ˤ˒˚˕˒ 
 

ʇʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʢʦʤʧʨʝʩʠʚʥʘ ʐʉʄ ʙʠ ʩʣʝʜʚʘʣʦ 

ʧʲʨʚʦ ʜʘ ʩʝ ʧʦʪʚʲʨʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʭʠʨʫʛʠʯʥʦ ʣʝʯʝʥʠʝ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʩʣʫʯʘʡ 

ʧʨʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʩʝʨʚʘʪʠʚʝʥ ʧʦʜʭʦʜ. ʊʦʚʘ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʧʨʝʜʠʤʥʦ ʟʘ ʣʝʢʠʪʝ 

ʠ ʩʨʝʜʥʦ ʪʝʞʢʠ ʬʦʨʤʠ ʥʘ ʤʠʝʣʦʧʘʪʠʷ, ʢʦʠʪʦ ʩʲʧʲʪʩʪʚʘʪ ʧʦʜʦʙʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ 

ʧʘʪʦʣʦʛʠʷ ʠ ʢʣʠʥʠʯʥʦ ʥʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʧʨʦʛʨʝʩʠʷ ʠʣʠ ʠʤʘʤʝ ʤʥʦʛʦ ʙʘʚʥʘ ʪʘʢʘʚʘ. 

ʊʦʚʘ ʩʘ ʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʩ ʐʉʄ.  

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʠʟʭʦʜ ʠ ʧʦʩʪʦʧʝʨʪʠʚʥʠʷ ʢʣʠʥʠʯʝʥ ʨʝʟʫʣʪʘʪ ʩʘ ʧʨʷʢʦ 

ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʜʦʧʝʨʘʪʠʚʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ, ʩʪʝʧʝʥʪʘ ʥʘ ʤʠʝʣʦʧʘʪʠʷ ʠ 

ʦʙʨʘʟʥʘʪʘ ʥʘʭʦʜʢʘ ʟʘ ʭʠʧʝʨʠʥʪʝʥʩʥʠ ʤʠʝʣʦʧʘʪʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʝʣʦʥʘ. ʂʦʣʢʦʪʦ 

ʧʦ-ʩʪʘʙʠʣʥʠ ʢʣʠʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʘʚʨʝʤʝʥʥʦ ʠʟʚʲʨʰʝʥʘ ʜʝʢʦʤʧʨʝʩʠʚʥʘ 

ʦʧʝʨʘʮʠʷ, ʪʦʣʢʦʚʘ ʧʦ-ʜʦʙʲʨ ʢʣʠʥʠʯʝʥ ʨʝʟʫʣʪʘʪ ʤʦʞʝ ʜʘ ʦʯʘʢʚʘʤʝ. ʅʝʦʙʭʦʜʠʤ ʝ 

ʢʦʤʧʣʝʢʩʝʥ ʧʦʜʭʦʜ ʧʨʠ ʪʲʨʩʝʥʝ ʥʘ ʧʦʜʭʦʜʷʱʦʪʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʰʠʨʦʢʦʧʨʠʝʪʠ ʠ ʫʪʚʲʨʜʝʥʠ ʩʢʘʣʠ ʠ ʠʥʜʝʢʩʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʥʘ 

ʧʘʮʠʝʥʪʘ. ɼʦʙʨʠʪʝ ʥʝʚʨʦʠʟʦʙʨʘʟʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʘ ʝʜʠʥʩʪʚʝʥ 

ʢʨʠʪʝʨʠʡ ʟʘ ʫʩʧʝʰʥʦ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʧʘʨʘʣʝʣʥʦ ʩʲʧʦʩʪʘʚʷʥʝ 

ʥʘ ʦʙʨʘʟʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʢʣʠʥʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ.  
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˗˘˕˚˕ˤ˚˕ ˞˘ˠˤˍ˕ 
 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 1 

 

ʄʲʞ ʥʘ 63ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ4-5, ʉ5-

6, ʉ6-7. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ5, ʉ6 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ 

ʪʠʪʘʥʠʝʚʠ ʤʝʰ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 3ʛ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 11; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 14. ʉʪʦʡʥʦʩʪ 

ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 3, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 2. ʄʈʊ ʜʘʥʥʠ ʟʘ ʬʦʢʘʣʥʘ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʥʘʡ-ʪʝʞʢʘʪʘ ʢʦʤʧʨʝʩʠʷ ï ʉ5-6. 

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ  

ɺ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʬʘʩ ʠ ʧʨʦʬʠʣ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦïʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 2 

 

ʄʲʞ ʥʘ 57ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ2-3, ʉ3-

4, ʉ4-5. ʀʟʚʲʨʰʝʥʠ ʩʘ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʥʠʚʘ ʉ3, ʉ4 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ PEEK 

ʤʝ hʠ ʪʠʪʘʥʠʝʚʘ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 8 

ʛʦʜʠʥʠ. ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 8; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 9, 

mJOA ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʨʝʪʠ ʤʝʩʝʮ ï 11, mJOA ʧʨʠ ʧʦʩʣʝʜʚʘʱʦ ʧʨʦʩʣʝʜʷʚʘʥʝ 

- 12. ʉʪʦʡʥʦʩʪ ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 4, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 4, ʧʦʩʣʝʜʚʘʱʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ - 3. ʉʪʦʡʥʦʩʪ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ï 10, VAS ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 

4, ʩʪʦʡʥʦʩʪ ʥʘ VAS ʧʨʠ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ - 8. ʇʦ ʧʦʚʦʜ ʥʘ ʦʧʣʘʢʚʘʥʠʷ ʦʪ 

ʜʠʩʬʘʛʠʷ ʙʝʟ ʜʘʥʥʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ ʝ ʠʟʚʲʨʰʝʥʘ 

ʢʦʥʪʨʦʣʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩ ʜʘʥʥʠ ʟʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ ʟʘ ʩʤʝʪʢʘ ʥʘ 

ʢʘʫʜʘʣʥʠʷ ʢʨʘʡ ʩ ʠʟʤʲʢʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʚʠʥʯʝʪʘ, ʙʝʟ ʠʟʣʠʟʘʥʝʪʦ ʠʤ ʠʟʚʲʥ 

ʧʨʝʜʝʣʠʪʝ ʥʘ ʬʠʢʩʘʮʠʦʥʥʠʪʝ ʠʤ ʪʦʯʢʠ ʚʲʨʭʫ ʧʣʘʢʘʪʘ ʠ ʪʷʣʦʪʦ ʥʘ ʧʨʝʰʣʝʥʘ. 

ʇʦʩʣʝʜʚʘʥʘ ʝ ʨʝʚʠʟʠʷ. ʀʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʝ ʩ ʜʘʥʥʠ ʟʘ ʬʫʟʠʷ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ 

ʧʨʝʤʘʭʥʘ ʠʟʮʷʣʦ ʧʣʘʢʘʪʘ. ʇʘʮʠʝʥʪʲʪ ʧʦʢʘʟʚʘ ʜʦʙʨʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ.  
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ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ - ʬʣʝʢʩʠʷ 

ɻ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʝʢʩʪʝʥʟʠʷ 

 

 

 
 

ɼ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦïʛʨʘʬʠʷ ï ʬʘʩ 

ɽ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦïʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɾ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦïʛʨʘʬʠʷ ï ʬʘʩ 

ɿ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦïʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 3 

 

 ʄʲʞ ʥʘ 35ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ3-4, ʉ4-5, ʉ5-

6. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ4 ʠ ʉ5 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʪʠʪʘʥʠʝʚʠ 

ʤʝʰ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 1.5ʛ. ʉʪʦʡʥʦʩʪ 

ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 13; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 18. ʉʪʦʡʥʦʩʪ ʥʘ Nurick 
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ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 1, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 0. ʄʈʊ ʜʘʥʥʠ ʟʘ ʣʝʢʦʩʪʝʧʝʥʥʘ 

ʤʫʣʪʠʩʝʛʤʝʥʪʥʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʦʙʭʚʘʱʘʱ 

ʢʦʤʧʨʝʩʠʨʘʥʠʪʝ ʥʠʚʘ.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɻ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 
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ɼ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʬʘʩ 

ɽ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ - ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɾ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʬʘʩ 

ɿ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ  

ʀ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ ï ʧʨʦʩʣʝʜʷʚʘʥʝ ʩʣʝʜ 2 ʛʦʜʠʥʠ 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 4 

 

ɾʝʥʘ ʥʘ 47ʛ. ʦʧʝʨʠʨʘʥʘ ʧʦ ʧʦʚʦʜ ʥʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ4-5, ʉ5-6, ʉ6-

7. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ5, ʉ6 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʪʠʪʘʥʠʝʚʠ 

ʤʝʰ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 1.5ʛ. ʉʪʦʡʥʦʩʪ 

ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 12; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 15. ʉʪʦʡʥʦʩʪ ʥʘ Nurick 

ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 1, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 0. ʄʈʊ ʜʘʥʥʠ ʟʘ ʣʝʢʦʩʪʝʧʝʥʥʘ 

ʤʫʣʪʠʩʝʛʤʝʥʪʥʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʦʙʭʚʘʱʘʱ 

ʢʦʤʧʨʝʩʠʨʘʥʠʪʝ ʥʠʚʘ. ʅʘʧʨʘʚʝʥ ʄʈʊ ʠ ʂʊ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ï ʜʘʥʥʠ ʟʘ ʤʥʦʛʦ 

ʜʦʙʨʝ ʧʦʩʪʠʛʥʘʪʘ ʜʝʢʦʤʧʨʝʩʠʷ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʥʠʚʘ. ʅʘ ʥʘʧʨʘʚʝʥʠʷ 

ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ʩʣʝʜ 2-ʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʟʦʥʘʪʘ ʥʘ ʣʝʢʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʝʥʠʷ 

ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʝ ʥʘʤʘʣʷʣʘ, ʥʦ ʧʝʨʩʠʩʪʠʨʘ.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ʩʣʝʜ 2 ʛʦʜʠʥʠ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ʩʣʝʜ 2 ʛʦʜʠʥʠ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 
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ɼ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʬʘʩ 

ɽ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ - ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɾ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʬʘʩ 

ɿ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ  

ʀ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ ï ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ ï ʧʨʦʩʣʝʜʷʚʘʥʝ ʩʣʝʜ 2 ʛʦʜʠʥʠ 
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ʁ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ  

ʂ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ ï 3ɼ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

 

 
 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 5 

 

ʄʲʞ ʥʘ 75ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ3-4, ʉ4-5 

ʠ ʉ5-6, ʉ6-7. ʀʟʚ̡ʨʰʝʥʘ ʝ ñʩʢʠʧò ʪʝʭʥʠʢʘ ï ʜʚʝ ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʥʠʚʘ ʉ4 ʠ ʉ6 ʠ 

ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʜʚʘ ʙʨʦʷ PEEK ʤʝʰʦʚʝ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 3 ʛʦʜʠʥʠ. ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ - 11; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 14, mJOA ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʨʝʪʠ 
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ʤʝʩʝʮ ï 13, mJOA ʧʨʠ ʧʦʩʣʝʜʚʘʱʦ ʧʨʦʩʣʝʜʷʚʘʥʝ - 14. ʉʪʦʡʥʦʩʪ ʥʘ Nurick ʧʨʝʜʠ 

ʦʧʝʨʘʮʠʷʪʘ - 3, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 3. ʉʪʦʡʥʦʩʪ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ï 8, VAS 

ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 1, ʩʪʦʡʥʦʩʪ ʥʘ VAS ʧʨʠ ʧʦʩʣʝʜʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ - 3. ʅʘ 

ʥʘʧʨʘʚʝʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʈʦ-ʛʨʘʬʠʷ ʩʣʝʜ 1,5 ʤʝʩʝʮʘ ʝ ʩ ʜʘʥʥʠ ʟʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 

ʧʦʩʪʘʚʝʥʠʷ ʤʝʰ ʥʘ ʥʠʚʦ ʉ6 ʠ ʧʦʩʣʝʜʚʘʱʦ ʠʟʤʲʢʚʘʥʝ ʥʘ ʬʠʢʩʘʮʠʦʥʥʠʪʝ ʚʠʥʪʯʝʪʘ ʚ 

ʢʘʫʜʘʣʥʠʷ ʢʨʘʡ ʥʘ ʧʣʘʢʘʪʘ. ʇʘʮʠʝʥʪʲʪ ʝ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʜʠʩʬʘʛʠʷ, ʙʝʟ ʜʘʥʥʠ ʟʘ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ʀʟʚʲʨʰʝʥʦ ʝ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʪʠʪʘʥʠʝʚʘʪʘ 

ʧʣʘʢʘ. ʀʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʝ ʩ ʜʘʥʥʠ ʟʘ ʬʫʟʠʷ ʤʝʞʜʫ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤʧʣʘʥʪʠ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʠʟʤʝʩʪʝʥʠʷʪ ʤʝʰ ʥʝ ʩʝ ʨʝʧʦʟʠʮʠʦʥʠʨʘ. ʇʘʮʠʝʥʪʲʪ ʧʦʢʘʟʚʘ ʜʦʙʨʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ.  

 

ɸ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ ï 3ɼ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʂʊ ï 3ɼ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 6 

 

ʄʲʞ ʥʘ 80ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ4-5, ʉ5-6 

ʠ ʉ6-7. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ5 ʠ ʉ6 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ PEEK 

ʤʝʰ ʠ ʪʠʪʘʥʠʝʚʘ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ - 3 

ʛʦʜʠʥʠ. ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 13; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 14. 

ʉʪʦʡʥʦʩʪ ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 3, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 1. ʅʘ ʥʘʧʨʘʚʝʥʠʷ 

ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ʩʝ ʚʠʞʜʘ ʦʧʪʠʤʘʣʥʦ ʠʟʚʲʨʰʝʥʘ ʜʝʢʦʤʧʨʝʩʠʷ.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʬʘʩ 
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ʄʲʞ ʥʘ 60ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʤʫʣʪʠʩʝʛʤʝʥʪʘʨʥʘ ʐʉʄ, 

ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ3-4, ʉ4-5 ʠ ʉ5-6, ʉ6-7. ʀʟʚʲʨʰʝʥʘ ʝ ñʩʢʠʧò ʪʝʭʥʠʢʘ ï ʜʚʝ 

ʢʦʨʧʝʢʪʦʤʠʠ ʥʘ ʥʠʚʘ ʉ4 ʠ ʉ6 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ ʜʚʘ ʙʨʦʷ ʪʠʪʘʥʠʝʚʠ ʤʝʰʦʚʝ 

ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 2.5 ʛʦʜʠʥʠ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 5; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 7, mJOA ʧʨʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ - 8. ʉʪʦʡʥʦʩʪ ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 5, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 4. 

ʉʪʦʡʥʦʩʪ ʥʘ VAS ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ ï 10, VAS ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ï 0. ɼʘʥʥʠ ʟʘ 
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ʤʫʣʪʠʩʝʛʤʝʥʪʥʘ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʠʤʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʧʦ 

ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʥʠʚʘ ʉ3-4, ʉ4-5, ʉ5-6, ʉ6-7.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 
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ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 8 

 

ʄʲʞ ʥʘ 56ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ3-4, ʉ4-5 ʠ ʉ5-

6. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ4 ʠ ʉ5 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ PEEK ʤʝʰ ʠ 

ʪʠʪʘʥʠʝʚʘ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 1.5 ʛʦʜʠʥʠ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 12; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 15. ʉʪʦʡʥʦʩʪ 

ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 2, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 1. ɼʘʥʥʠ ʟʘ ʣʝʢʦʩʪʝʧʝʥʥʦ 

ʠʟʤʝʥʝʥʠʝ ʥʘ ʥʠʚʦ ʉ4-5, ʢʲʜʝʪʦ ʝ ʠ ʟʦʥʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʢʦʤʧʨʝʩʠʷ.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʬʘʩ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

 

 
 

 



134 

 

 
 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 9 

 

ʄʲʞ ʥʘ 51ʛ. ʦʧʝʨʠʨʘʥ ʧʦ ʧʦʚʦʜ ʥʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ4-5 ʠ ʉ5-6. 

ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʦ ʉ5 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ PEEK ʤʝʰ ʠ 

ʪʠʪʘʥʠʝʚʘ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 8 ʤʝʩʝʮʘ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 13; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 15. ʉʪʦʡʥʦʩʪ 

ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 2, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 1. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʷʩʥʦ 

ʨʘʟʛʨʘʥʠʯʠʤʘʪʘ ʟʦʥʘ ʥʘ ʧʨʦʤʝʥʝʥ ʩʠʛʥʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʄʈʊ ï ʦʙʨʘʟʠʪʝ ʥʘ ʥʠʚʦ 

ʉ5-6.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʩʘʛʠʪʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɹ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ ï ʘʢʩʠʘʣʥʘ ʧʨʦʝʢʮʠʷ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʬʘʩ 

ɻ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 
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ɾʝʥʘ ʥʘ 63ʛ. ʦʧʝʨʠʨʘʥʘ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ3-4, 

ʉ4-5, ʉ5-6. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ4, ʉ5 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ 

ʪʠʪʘʥʠʝʚʠ ʤʝʰ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ ï 3.5ʛ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 12; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 14. ʉʪʦʡʥʦʩʪ 
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ʥʘ Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 2, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 1. ʅʘ ʥʘʧʨʘʚʝʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʈʦ-

ʛʨʘʬʠʷ ʚ ʨʘʥʝʥ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ ʝ ʩ ʜʘʥʥʠ ʟʘ ʜʦʨʟʘʣʥʘ ʤʠʛʨʘʮʠʷ ʥʘ 

ʧʦʩʪʘʚʝʥʠʷ ʤʝʰ ʠ ʧʦʩʣʝʜʚʘʱʦ ʠʟʤʲʢʚʘʥʝ ʥʘ ʬʠʢʩʘʮʠʦʥʥʠʪʝ ʚʠʥʪʯʝʪʘ ʚ 

ʢʨʘʥʠʘʣʥʠʷ ʢʨʘʡ ʥʘ ʧʣʘʢʘʪʘ. ʇʘʮʠʝʥʪʢʘʪʘ ʝ ʙʝʟ ʜʘʥʥʠ ʟʘ ʦʧʣʘʢʚʘʥʠʷ ʠʣʠ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʥʝʚʨʦʛʠʯʝʥ ʜʝʬʠʮʠʪ. ʀʟʚʲʨʰʝʥʦ ʝ ʨʝʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ ʪʠʪʘʥʠʝʚʠʪʝ 

ʠʤʧʣʘʥʪʠ. ʇʘʮʠʝʥʪʢʘʪʘ ʧʦʢʘʟʚʘ ʜʦʙʨʦ ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ.  

 

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ  

ɹ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ 

 

 
 

 

ʂʣʠʥʠʯʝʥ ʩʣʫʯʘʡ 11 

 

ɾʝʥʘ ʥʘ 66ʛ. ʦʧʝʨʠʨʘʥʘ ʧʦ ʧʦʚʦʜ ʥʘ ʪʝʞʢʘ ʐʉʄ, ʦʙʭʚʘʱʘʱʘ ʥʠʚʘ ʉ4-5, 

ʉ5-6, ʉ6-7. ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʧʝʢʪʦʤʠʷ ʥʘ ʥʠʚʘ ʉ5, ʉ6 ʠ ʧʨʝʜʥʘ ʚʝʨʪʝʙʨʦʜʝʟʘ ʩ 

ʪʠʪʘʥʠʝʚʠ ʤʝʰ ʠ ʧʣʘʢʘ. ʇʨʝʜʦʧʝʨʘʪʠʚʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ - 2ʛ. 

ʉʪʦʡʥʦʩʪ ʥʘ mJOA ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 9; mJOA ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 13. ʉʪʦʡʥʦʩʪ ʥʘ 

Nurick ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ - 3, ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ - 2. ʉʣʝʜ 3-ʛʦʜʠʰʝʥ ʩʚʦʙʦʜʝʥ ʦʪ 

ʦʧʣʘʢʚʘʥʠʷ ʧʝʨʠʦʜ ʧʘʮʠʝʥʪʢʘʪʘ ʚʥʝʟʘʧʥʦ ʝ ʩ ʜʘʥʥʠ ʟʘ ʧʨʦʛʨʝʩʠʨʘʱʘ ʤʠʝʣʦʧʘʪʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʩ ʄʈʊ - ʜʘʥʥʠ ʟʘ ʜʠʩʢʦʚʘ ʭʝʨʥʠʷ, ʦʢʘʟʚʘʱʘ ʪʝʞʢʘ ʩʧʠʥʘʣʥʘ 

ʢʦʤʨʧʝʩʠʷ ʥʘ ʩʲʩʝʜʥʦʪʦ ʥʠʚʦ ʥʘʜ ʧʦʩʪʘʚʝʥʘʪʘ ʩʪʘʙʠʣʠʟʘʮʠʷ. ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʜʥʘ 
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ʜʠʩʢʝʢʪʦʤʠʷ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ PEEK ʢʝʡʜʞ Coalition. ʇʘʮʠʝʥʪʢʘʪʘ ʧʦʢʘʟʚʘ ʜʦʙʨʦ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʊʨʠ ʤʝʩʝʮʘ ʩʣʝʜ ʦʧʝʨʘʮʠʷʪʘ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʩ 

ʧʦʜʦʙʨʝʥʠʝ ʚ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʜʦ ʠʟʭʦʜʥʠʷ.   

   

ɸ. ʇʨʝʜʦʧʝʨʘʪʠʚʝʥ ʄʈʊ  

ɹ. ɺ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ, ʬʘʩ 

ɻ. ʄʈʊ ʩʣʝʜ 3 ʛʦʜʠʥʠ 

ɼ. ɽ. ʇʦʩʪʦʧʝʨʘʪʠʚʥʘ ʈʦ-ʛʨʘʬʠʷ ï ʧʨʦʬʠʣ, ʬʘʩ 

 

 

 

 

 

 




