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ɸʅʆʊɸʎɯʗ 

 ʊʠʭʦʣʘʟ ɺ.ʆ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʣʶʜʠʥʠ 

ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʧʨʠ ʤʘʣʴʬʦʨʤʘʮʽʷʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʥʘʫʢ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.01 ζʅʦʨʤʘʣʴʥʘ ʘʥʘʪʦʤʽʷη (22 ῐ ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ). ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. 

ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ɺʽʥʥʠʮʷ, 2017. 

 ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʜʦʚʛʘʩʪʠʡ 

ʤʦʟʦʢ ʫ 230 ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʽʜ 6 ʜʦ 40 ʪʠʞʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʪʦʤʽʯʥʠʭ, ʟʘʛʘʣʴʥʠʭ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʥʝʡʨʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʝʚʢʘʟʘʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 10 ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ (ʩʽʘʤʩʴʢʽ ʙʣʠʟʥʶʢʠ, ʙʘʰʪʦʚʠʡ ʯʝʨʝʧ, ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʘ 

ʪʝʨʘʪʦʤʘ, ʱ̔ ʣʠʥʘ ʭʨʝʙʪʘ, ʘʥʝʥʮʝʬʘʣʽʷ).  

 ʅʘʡʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʙʘʟʘʣʴʥʦʾ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʦʢ ʫ ʝʤʙʨʽʦʥʽʚ 6-7 

ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʨʽʚʥʽ ʚʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʟôʻʜʥʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. ʋ ʙʘʟʘʣʴʥʽʡ ʧʣʘʩʪʠʥʮʽ ʥʘ ʨʽʚʥʽ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʫ ʢʨʘʥʽʦ-

ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʥʫh ʪʦʚʱʠʥʫ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ 

ʪʘ ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ  ʧʨʠ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽʡ ʪʦʚʱʠʥʽ ʢʨʘʡʦʚʦʛʦ 

ʰʘʨʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ʋ ʢʨʠʣʦʧʦʜʽʙʥʽʡ ʧʣʘʩʪʠʥʮʽ ʥʘ ʨʽʚʥʽ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ 

ʤʦʟʢʫ ʫ ʢʨʘʥʽʦʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ  ̔ʤʝʥʫh ʪʦʚʱʠʥʫ ʤʘʥʪʽʡʥʦʛʦ ʪʘ ʢʨʘʡʦʚʦʛʦ ʰʘʨʫ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. 

 ʐʚʠʜʢʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʫʩʽʭ ʨʦʟʤʽʨʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ, ʢʨʽʤ ʪʦʛʦ, ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ï ʫ ʧʣʦʜʽʚ 

12-13 ʪʠʞʥʽʚ. ɼʦ 10-11 ʪʠʞʥʽʚ ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʙʫʚ ʙʽʣʴʰʠʤ, ʥʽʞ ʡʦʛʦ ʜʦʚʞʠʥʘ, ʟ 12-13 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ 
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ʤʦʟʢʫ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚʽʜ ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʘʥʽʘʣʴʥʦʛʦ ʡʦʛʦ ʨʦʟʤʽʨʫ. ʅʘʡʚʠʱʽ 

ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʦʣʠʚ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʟ 10-11 ʜʦ 20-21 ʪʠʞʥʷ, 

ʢʨʽʤ ʪʦʛʦ, ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚʠ ï ʫ ʧʣʦʜʽʚ 28-29 ʪʠʞʥʽʚ. 

ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ, ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʧʨʦʷʚʣʷʣʠʩʴ ʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, 

ʥʽʞ ʫ ʧʣʦʜʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ.  

 ʇʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʥʘʡʰʚʠʜʰʽ ʪʝʤʧʠ 

ʟʨʦʩʪʘʥʥʷ ʜʦʚʞʠʥʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʠʷʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ. ʇʨʠʩʢʦʨʝʥʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʜʘʥʦʛʦ ʰʘʨʫ ʥʘ 

ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʪʘ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 10-

11 ʪʠʞʥʽʚ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʪʘ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ï ʫ 

ʧʣʦʜʽʚ 22-23 ʪʠʞʥʽʚ.  

 ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʥʝʡʨʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. ɺ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʧʣʦʜʽʚ ʟ 20-21 ʧʦ 28-29 ʪʠʞʜʝʥʴ  

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʪʘ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʠʷʚʣʝʥʦ ʪʘʥʽʮʠʪʠ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʚ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ. ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʟ 37-38 ʪʠʞʥʷ ʝʧʝʥʜʠʤʥʠʡ ʰʘʨ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʦʰʘʨʦʚʦʶ ʩʤʫʞʢʦʶ 

ʝʧʝʥʜʠʤʦʮʠʪʽʚ, ʚ ʷʢʦʤʫ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ 

ʧʦʣʷ ʤʽʩʪʠʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ.  

 ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʬ̔ʝʨʘʮʽʾ Ki-67 ʜʦ 17-18 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ʚ 

ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʙʫʚ ʙʽʣʴʰʠʤ ʚ ʜʽʣʷʥʮʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ, ʘ ʟ 17-18 ʧʦ 39-40 

ʪʠʞʜʝʥʴ ʚʠʱʠʡ ʨʽʚʝʥʴ ʡʦʛʦ ʝʢʩʧʨʝʩʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʽʣʷʥʢʘʤʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʫ 

ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʟ 6 ʧʦ 18 ʪʠʞʜʝʥʴ. ɿ 20 ʧʦ 40 ʪʠʞʜʝʥʴ ʛʝʩʪʘʮʽʾ ʚʠʷʚʣʝʥʦ 

ʧʦʤʽʨʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ. ɿ 6-7 ʧʦ 39-40 

ʪʠʞʜʝʥʴ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ ʚʽʤʝʥʪʠʥʫ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʝʧʝʥʜʠʤʥʦʤʫ 

ʰʘʨʽ ʪʘ ʥʠʟʴʢʘ ʫ ʚʦʣʦʢʥʘʭ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. ʋ ʧʣʦʜʽʚ ʜʦ 14-15 ʪʠʞʥʽʚ ʙʘʟʘʣʴʥʠʡ 
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ʚʽʜʨʦʩʪʦʢ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʧʨʦʥʠʟʫʚʘʚ ʥʘʩʢʨʽʟʴ ʚʩʶ ʨʝʯʦʚʠʥʫ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʽ ʜʦʩʷʛʘʚ ʡʦʛʦ ʧʽʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʟ 17-18 ʪʠʞʥʽʚ ï 

ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʧʝʥʜʠʤʥʠʤ ʰʘʨʦʤ ʪʘ ʟʘʜʥʽʤ 

ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ, ʟ 25-26 ʪʠʞʥʽʚ ï ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ. ɿ 31-32 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʟʘʣʠʰʢʠ 

ʚʦʣʦʢʦʥ ʚ ʨʝʯʦʚʠʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. 

 ʋ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 13,6 % ʙʽʣʴʰʫ ʜʦʚʞʠʥʫ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʫ ʧʣʦʜʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ 

ʪʝʨʘʪʦʤʦʶ ï ʥʘ 32,9 % ʤʝʥʰʫ ʪʦʚʱʠʥʫ ʚ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ ʪʘ ʥʘ 13,7 % ʤʝʥʰʫ ʜʦʚʞʠʥʫ, ʫ ʧʣʦʜʘ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ï 

ʥʘ 25,5 % ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ ʚ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʧʦʨʽʚʥʷʥʦ 

ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʧʣʦʜʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʩʪʘʮʽʡʥʠʭ 

ʛʨʫʧ. ʋ ʧʣʦʜʘ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ ʙʝʟ 

ʚʘʜ ʨʦʟʚʠʪʢʫ. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ Ki-67 ʫ ʧʣʦʜʘ ʟ 

ʘʥʝʥʮʝʬʘʣʽʻʶ, ʙʫʚ ʟʥʘʯʥʦ ʥʠʞʯʠʤ, ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʛʨʫʧʽ ʽ 

ʩʪʘʥʦʚʠʚ 1,65Ñ0,12 %. 

 ɺʠʷʚʣʝʥʦ ʘʩʠʥʭʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʷʜʝʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʜʘʥʠʭ ʷʜʝʨ ʫ ʧʨʦʮʝʩʽ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 8-9 ʧʦ 14-15 ʪʠʞʜʝʥʴ ʛʝʩʪʘʮʽʾ ʽ ʟ 22-23 ʧʦ 31-32 ʪʠʞʜʝʥʴ, ʷʜʨʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï ʟ 8-9 ʧʦ 12-13 ʪʠʞʜʝʥʴ ʽ ʟ 17-18 ʧʦ 22-23 ʪʠʞʜʝʥʴ ʪʘ ʟ 

34-35 ʧʦ 39-40 ʪʠʞʜʝʥʴ, ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï ʫ ʧʣʦʜʽʚ 10-11 ʪʘ 

17-18 ʪʠʞʥʽʚ, ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ï 17-18 ʪʠʞʥʽʚ, ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ï 10-11 ʪʘ 14-15 ʪʠʞʥʽʚ, ʛʦʣʦʚʥʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ï 10-11 

ʪʠʞʥʽʚ, ʧʨʠʩʝʨʝʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ï 10-11 ʪʘ 20-21 ʪʠʞʥʽʚ, 

ʟʘʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ï 14-15 ʪʠʞʥʽʚ. 

 ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ʛʦʣʦʚʥʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟʽ spina 

bifida, ʫ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ 17-18 ʪʠʞʥʽʚ, ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʫ 

ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ ʚʽʜʧʦʚʽʜʘʣʘ 
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ʤʘʢʨʦʩʪʨʫʢʪʫʨ ̔ʜʘʥʠʭ ʷʜʝʨ ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. ʋ ʧʣʦʜʘ 

17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʽʣʽʻʶ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʽʣʴʢʠ ʷʜʨʦ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ. 

 ɺʠʷʚʣʝʥʽ ʪʝʨʤʽʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʨʚʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʦʩʪʘʪʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʠ. ʊʘʢ, ʫ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ ʦʩʪʘʪʦʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʢʣʽʪʠʥ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʜʦ 20-21 ʪʠʞʥʷ ʛʝʩʪʘʮʽʾ, ʬʦʨʤʘ ï ʜʦ 34-35 

ʪʠʞʥʽʚ, ʚ ʷʜʨʽ ʧʜ̔ôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï ʜʦ 22-23 ʪʘ 37-38 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʚ 

ʷʜʨʘʭ ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʜʦ 31-32 ʪʘ 37-38 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʚ 

ʷʜʨʽ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ï ʜʦ 34-35 ʪʘ 20-21 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʚ 

ʩʧʠʥʥʦʤʦʟʢʦʚʦʤʫ ʷʜʨʽ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ïʜʦ 34-35 ʪʘ 25-26 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʥʦ, 

ʚ ʟʘʜʥʴʦʤʫ ʷʜʨʽ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʬʦʨʤʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʦ 20-21 ʪʠʞʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʘʩʠʥʭʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʩʪʫ ʥʝʡʨʦʙʣʘʩʪʽʚ ʪʘ ʾʭ ʷʜʝʨ, ʷʢ ʚ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʥʝʡʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʪʘʢ ʽ ʚ ʨʽʟʥʠʭ ʥʝʡʨʦʥʥʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʪʘ ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ʚ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ ʚʽʜʙʫʚʘʚʩʷ ʟ 8-9 ʧʦ 14-15 

ʪʠʞʜʝʥʴ ʛʝʩʪʘʮʽʾ, ʢʨʽʤ ʪʦʛʦ ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ï ʫ ʧʣʦʜʽʚ 22-23 ʪʠʞʥʽʚ; 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï ʚ 10-11 ʪʘ 17-18 ʪʠʞʥʽʚ, ʘ ʷʜʝʨ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ῐ ʚ 14-15 ʪʠʞʥʽʚ. ɹʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʥʝʡʨʦʙʣʘʩʪʽʚ ʛʦʣʦʚʥʦʛʦ 

ʪʘ ʟʘʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʠʭ ʷʜʝʨ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʣʦʜʽʚ 17-18 ʪʘ 20-21 

ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ, ʧʨʠʩʝʨʝʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ï 25-26 ʪʠʞʥʽʚ, 

ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ʛʦʣʦʚʥʦʛʦ ʽ ʧʨʠʩʝʨʝʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʠʭ ʷʜʝʨ ï 17-

18 ʪʘ 25-26 ʪʠʞʥʽʚ, ʟʘʜʥʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʣʠʚʥʦʛʦ ʷʜʨʘ ῐ 14-15 ʪʠʞʥʽʚ. 

ʐʚʠʜʰʽ ʪʝʤʧʠ ʨʦʩʪʫ ʥʝʡʨʦʙʣʘʩʪʽʚ ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʣʦʜʽʚ 10-11 ʪʠʞʥʽʚ, ʘ ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ï 10-11, 37-38 ʪʘ 39-40 

ʪʠʞʥʽʚ. ɹʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʚʠʷʚʣʝʥʦ 

ʫ 17-18 ʪʠʞʥʽʚ, ʘ ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ï 17-18 ʪʘ 34-35 ʪʠʞʥʽʚ, ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ï 22-23, 28-29 ʪʘ 34-35 ʪʠʞʥʽʚ, ʘ ʷʜʝʨ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ï 22-23 ʪʠʞʥʽ. 

 ʋ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ 17-18 ʪʠʞʥʽʚ ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʥʝʡʨʦʙʣʘʩʪʽʚ ʪʘ ʾʭ ʷʜʝʨ 

ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʚʽʜʧʦʚʽʜʘʣʘ ʘʥʘʣʦʛʽʯʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 
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14-15 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. ʋ ʧʣʦʜʘ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ 1,7 ʨʘʟʠ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʨʘ 

ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʪʘ ʚ 1,6 ʨʘʟʠ ï ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʥʝʡʨʦʙʣʘʩʪʽʚ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ 

ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ. ʋ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ 

ʪʝʨʘʪʦʤʦʶ ʫ ʩʧʠʥʥʦʤʦʟʢʦʚʦʤʫ ʷʜʨʽ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʚʠʷʚʣʝʥʽ ʧʦʦʜʠʥʦʢʽ 

ʚʝʣʠʢʽ ʥʝʨʚʦʚʽ ʢʣʽʪʠʥʠ, ʧʣʦʱʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʜʦ 720Ñ22,4 ʤʢʤ2, ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʥʝʡʨʦʙʣʘʩʪʽʚ ʜʘʥʦʛʦ ʷʜʨʘ ʚ 1,9 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʧʣʦʜʽʚ ʙʝʟ ʚʘʜ 

ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʣʦʜʽʚ 17-18 

ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʦʱ̔ ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʷʜʨʘ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʙʽʣʴʰʝ ʚ 2,4 ʨʘʟʠ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʷʜʝʨ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʜʘʥʦʛʦ ʷʜʨʘ ʚ 1,6 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʥʦʾ 

ʛʝʩʪʘʮʽʡʥʦʾ ʛʨʫʧʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. ʋ ʧʣʦʜʘ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ 

ʨʦʟʤʽʨʠ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʚʽʜʧʦʚʽʜʘʣʠ ʜʘʥʠʤ ʨʦʟʤʽʨʘʤ ʫ 

ʧʣʦʜʽʚ 10-11 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

 ɺ ʷʜʨʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʝʢʩʧʨʝʩʽʾ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ: S100 ʫ ʥʝʡʨʦʙʣʘʩʪʘʭ ʪʘ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʫ 

ʥʝʡʨʦʧʽʣʽ ʤʽʞ ʥʝʡʨʦʙʣʘʩʪʘʤʠ. ʉʣʘʙʢʠʡ ʜʠʬʫʟʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ 

S100 ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʥʝʡʨʦʙʣʘʩʪʘʭ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʟ 17-18 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ, 

ʧʦʤʽʨʥʠʡ ï ʟ 31-32 ʪʠʞʥʽʚ, ʩʠʣʴʥʠʡ ï ʟ 34-35 ʪʠʞʥʽʚ. ɺ ʥʝʡʨʦʙʣʘʩʪʘʭ ʷʜʨʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʘʨʢʝʨʘ S100 ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟ 22-23 

ʪʠʞʥʽʚ, ʧʦʤʽʨʥʠʡ ï ʟ 34-35 ʪʠʞʥʽʚ, ʩʠʣʴʥʠʡ ï ʟ 37-38 ʪʠʞʥʽʚ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʝʢʩʧʨʝʩʽʾ S100 ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʙʣʘʩʪʽʚ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʟ 34-35 ʧʦ 39-40 ʪʠʞʜʝʥʴ, ʚ ʮʠʪʦʧʣʘʟʤʽ ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï ʟ 37-38 ʧʦ 

39-40 ʪʠʞʜʝʥʴ.  

 ɺʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ ʧʦʟʘʢʣʽʪʠʥʥʫ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʫ ʧʣʦʜʽʚ ʟ 25-26 ʪʠʞʥʽʚ, ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ ï ʟ 

25-26 ʧʦ 39-40 ʪʠʞʥʽʚ, ʚ ̫ʜʨ̔ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽ ʁï ʟ 20-21 

ʪʠʞʥ̔ʚ, ʧʦʤʽʨʥʫ ï ʟ 34-35 ʪʠʞʥʽʚ ʪʘ ʩʠʣʴʥʫ ï ʟ 37-38 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɿ 14-

15 ʜʦ 39-40 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʫ 
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ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʤʫ ʩʫʙôʷʜʨʽ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ. ʇʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽ ̫

ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʩʧʠʥʥʦʤʦʟʢʦʚʦʤʫ ʷʜʨʽ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʫ 

ʧʣʦʜʽʚ ʟ 12-13 ʪʠʞʥʽʚ ʜʦ 39-40 ʪʠʞʥʽʚ. ʋ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-

ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ ʫ ʥʝʡʨʦʙʣʘʩʪʘʭ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ 

ʥʝʨʚʘ ʚʠʷʚʣʝʥʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ ʜʠʬʫʟʥʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2. 

ɼʣʷ ʧʦʚʥʦʪʠ ʚʠʙʽʨʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 

ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʽʚ ʨʦʟʪʠʥʽʚ ʧʘʪʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʦʛʦ ʙʶʨʦ, 

ʚʠʚʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʪʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʤ. ɺʽʥʥʠʮʽ ʪʘ 

ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʝʥʘʪʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʙʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ, 

ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ, ʜʦʚʛʘʩʪʠʡ ʤʦʟʦʢ, ʝʧʝʥʜʠʤʥʠʡ ʰʘʨ, ʥʝʡʨʦʝʧʽʪʝʣʽʡ, 

ʨʘʜ̔ʘʣʴʥʘ ʛʣʽʷ, ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʥʝʡʨʦʙʣʘʩʪʠ, ʥʝʡʨʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ 

ʢʣʽʪʠʥʠ. 

 

ANNOTATION  

Tykholaz V. O. Patterns of development of the structures of the human medulla 

oblongata in the prenatal period of ontogenesis and in case of malformations. - 

Qualification scientific work on the rights of manuscripts. 

Thesis for the scientific degree of Doctor of Medical Sciences (PHD) in 

specialty 14.03.01 çNormal Anatomyè (22 ï Healthcare). - National Pyrogov 

Memorial Medical University, Vinnytsya, 2017. 

The structures of medulla oblongata in 230 embryos and human fetuses were 

investigated from 6 to 40 weeks in the prenatal period with the aim of determining 

the patterns of development of the medulla oblongata structures in the prenatal 

period of human ontogenesis using anatomical, general histological, 

neurohistological and immunohistochemical methods of investigation. Moreover, 

we determined the structure and morphometric parameters of medulla oblongata of 

10 fetuses with the malformations (siamese twins, tower skull, sacrococcygeal 

teratoma, spina bifida, anencephaly). 



8 

 

The largest sizes of basal and alar plates in human fetuses at 6-7 weeks of 

prenatal development were determined on the level of ventral part of the connection 

between the midbrain and hindbrain. Less thickness of the neuroepithelial layer and 

a greater thickness of the mantle layer with almost the same thickness of the marginal 

layer of the neural tube were found in the basal plate at the level of the hindbrain in 

the craniocaudal direction. Greater thickness of the neuroepithelial layer and less 

thickness of the mantle and marginal layer of the neural tube were found in alar plate 

at the level of the hindbrain in the craniocaudal direction. 

Accelerated growth rate of all sizes of medulla oblongata was found in human 

fetuses at 14-15 and 17-18 weeks. Furthermore, the length of the medulla oblongata 

became greater in human fetuses at 12-13 weeks. The cranial transverse size 

prevailed over the length of the medulla oblongata in human fetuses till 10-11 weeks. 

The length of the medulla oblongata became greater than the cranial transverse size 

from 12-13 weeks. The most intensive growth rate of olives of the medulla in human 

fetuses was determined from 10-11 to 20-21 weeks of prenatal development. 

Moreover, the right and left olives length had the most intensive growth rate at 28-

29 weeks. The macrometric parameters of medulla oblongata of fetuses with the 

malformations had less size indicators compared to human fetuses without 

anomalies. 

The most accelerated growth rate of the length of the ependymal layer at the 

level of the medulla oblongata was determined in human fetuses at 6-7 weeks of 

prenatal development. The accelerated reduction rate of the thickness of the layer at 

the level of the posterior field and the nerve vagus triangle was observed in human 

fetuses at 10-11 weeks. The accelerated reduction rate of the thickness of the layer 

at the level of the hypoglossal trigone and the dorsal median sulcus was observed in 

human fetuses at 22-23 weeks. 

Neural stem cells in the ependymal layer were revealed in human fetuses at 6-

7 weeks, the sizes of which had statistically significant differences. We found 

tanycytes, which were located at the level of the trigone of hypoglossal nerve and 

the trigone of vagus nerve in the ependymal layer, in human fetuses from 20-21 to 
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28-29 weeks, the sizes of which in each age group in human fetuses were statistically 

different from the progenitor cells. The ependymal layer was represented by a single-

layered ependymocyte strip in human fetuses from 37-38 weeks. The single 

progenitor cells were at the level of the trigone of vagus nerve and the posterior field. 

The expression level of Ki-67 proliferation marker was greater in the posterior 

field to 17-18 weeks. The higher level of expression compared to other regions of 

the ependymal layer was established in the area of the trigone of hypoglossal nerve 

from 17-18 to 39-40 weeks. A strong expression of Bcl-2 was determined along the 

whole length of the ependymal layer in embryos and human fetuses from 6 to 18 

weeks. A moderate expression of Bcl-2 was detected in all areas of the ependymal 

layer from 20 to 40 weeks. A relatively high expression of vimentin in the 

ependymal layer and low expression in the radial glia fibers were established from 

6-7 to 39-40 weeks. The basal branch of the fibers penetrated through the entire 

substance of the medulla oblongata and reached its pial surface in human fetuses to 

14-15 weeks. It was located in the middle distance between the ependymal layer and 

the posterior complementary olivary nucleus from 17-18 weeks. It did not exceed 

the subventricular zone from 25-26 weeks. The remains of fibers were located in the 

substance of the medulla oblongata from 31-32 to 39-40 weeks. 

The length of the ependymal layer was 13,6 % greater on the level of the 

medulla oblongata in siamese twins. The width of the ependymal layer was 32,9 % 

less on the level of the trigone of hypoglossal nerve in human fetuses with 

sacrococcygeal teratoma and the length of the ependymal layer was 13,7 % less. The 

width of the ependymal layer was 25,5 % greater on the level of the trigone of 

hypoglossal nerve in human fetuses at 20-21 weeks with human fetal skull tower. 

The morphometric parameters of the ependymal layer in human fetuses with 

anencephaly at 17-18 weeks corresponded to the equivalent parameters in human 

fetuses at 8-9 weeks. The expression level of Ki-67 proliferation marker in human 

fetuses with anencephaly was 1,65Ñ0,12 %, which was less than the indicator in the 

appropriate gestational group. 
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The asynchronous growth rate and differentiation of nuclei of the medulla 

oblongata and nerve cells of the nuclei during prenatal ontogenesis were revealed. It 

was established that the intense growth of the nucleus ambiguus occurred from 8-9 

to 14-15 weeks and from 22-23 to 31-32 weeks; the intense growth of the nucleus 

of the hypoglossal nerve occurred from 8-9 to 12-13 weeks and from 17-18 to 22-

23 weeks and from 34-35 to 39-40 weeks; the intense growth of the dorsal nucleus 

of the vagus nerve occurred in human fetuses at 10-11 and 17-18 weeks; the intense 

growth the nucleus of the solitary tract occurred in human fetuses at 17-18 weeks; 

the intense growth of the spinal trigeminal nucleus occurred in human fetuses at 10-

11 and 14-15 weeks; the intense growth of the primary olivary nucleus occurred in 

human fetuses at 10-11 weeks; the intense growth of the medial accessory olivary 

nucleus occurred in human fetuses at 10-11 and 20-21 weeks; the intense growth of 

the dorsal accessory olivary nucleus occurred in human fetuses at 14-15 weeks. 

The macrostructure of the primary olivary nucleus in human fetuses at 17-18 

weeks with spina bifida and siamese twins at 17-18 weeks corresponded to the 

structure of the nucleus in human fetuses without anomalies at 14-15 weeks. The 

macrostructure of the dorsal nucleus of the vagus nerve in human fetuses at 17-18 

weeks with sacrococcygeal teratoma corresponded to the structure of the nucleus in 

human fetuses without anomalies at 14-15 weeks. Only the nucleus of the 

hypoglossal nerve was revealed in the human fetus with anencephaly at 17-18 

weeks. 

Terms of the creation of the final structure and form by nerve cells of the 

medulla oblongata nuclei were detected. The final cell structure of the nucleus 

ambiguus established until 20-21 weeks, the final form established until 34-35 

weeks. The final cell structure in the nucleus of the hypoglossal nerve established 

until 22-23 weeks, the final form established until 37-38 weeks. The final cell 

structure of the nuclei of the inferior olivary complex established until 31-32 weeks, 

the final form established until 37-38 weeks. The final cell structure the nucleus of 

the solitary tract established until 34-35 weeks, the final form established until 20-

21 weeks. The final cell structure of the spinal trigeminal nucleus established until 
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34-35 weeks, the final form established until 25-26 weeks. The final structure and 

form of dorsal nucleus of the vagus nerve established until 20-21 weeks. 

The asynchronous growth rate of the neuroblasts and their nuclei, both in one 

neuron complex and in various neuron complexes of the medulla oblongata was 

revealed. Moreover, it was found that more intense growth of neuroblasts and nuclei 

of neuroblasts in the nucleus ambiguus occurred from 8-9 to 14-15 weeks. In 

addition, the nuclei of neuroblasts had the most intense growth in human fetuses at 

22-23 weeks. The intense growth of neuroblasts in the nucleus of the hypoglossal 

nerve occurred in human fetuses at 10-11 and 17-18 weeks; the nuclei of neuroblasts 

had the most intense growth in human fetuses at 14-15 weeks. More intense growth 

of neuroblasts of primary and dorsal accessory olivary nucleus occurred in human 

fetuses at 17-18 and 20-21 weeks. The intense growth of neuroblasts in the medial 

accessory olivary nucleus occurred in human fetuses at 25-26 weeks. More intense 

growth of nuclei of neuroblasts in primary and medial accessory olivary nucleus 

occurred in human fetuses at 17-18 and 25-26 weeks and intense growth of nuclei 

of neuroblasts of the dorsal accessory olivary nucleus occurred in human fetuses at 

14-15 weeks. Faster growth rates of neuroblasts in the posterior nucleus of the vagus 

nerve occurred in human fetuses at 10-11 weeks; faster growth rates of the nuclei of 

neuroblasts occurred in human fetuses at 10-11 weeks, 37-38 and 39-40 weeks. 

More intense growth of neuroblasts in the nuclei of the solitary tract occurred in 

human fetuses at 17-18 weeks; faster growth rates of the nuclei of neuroblasts 

occurred in human fetuses at 17-18 weeks and 34-35 weeks. Intense growth of 

neuroblasts of the spinal trigeminal nucleus occurred in human fetuses at 22-23 

weeks, 28-29 and 34-35weeks; faster growth rates of the nuclei of neuroblasts 

occurred in human fetuses at 22-23 weeks. 

The average area of neuroblasts and their nuclei of the solitary tract in siamese 

twins corresponded to a similar parameter in human fetuses at 14-15 weeks. The 

average area of neuroblasts of the solitary tract nucleus in human fetuses with human 

fetal skull tower was 1,7 times greater and the average area of neuroblasts of the 

spinal trigeminal nucleus was 1,6 times greater. Single large nerve cells were found 
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in the spinal trigeminal nucleus in human fetus with sacrococcygeal teratoma, which 

was up to 720 Ñ 22.4 mkm2. The average area of the neuroblasts of the nucleus was 

1.9 times bigger than the index in the human fetus without anomalies. It was found 

that in human fetuses 17-18 weeks with sacrococcygeal teratoma the average value 

of the area of the neuroblast nucleus in the nucleus of the hypoglossal nerve is 2,4 

times more, and the average value of the area of the nuclei of neuroblasts of the 

given nucleus is 1,6 times larger than in human fetuses corresponding to gestational 

group without developmental defects. In the fetal 17-18 weeks with anencephaly, 

the size of the neuroblasts in the nucleus of the hypoglossal nerve corresponded to 

the given size in the fetuses 10-11 weeks without developmental defects.  

The following character of the expression of immunohistochemical markers 

in the nuclei of medulla oblongata was established: S100 in the neuroblasts and 

synaptophysin in the neuropile between the neuroblasts. The weak diffuse 

expression level of the S100 marker was detected in neuroblasts of the nucleus 

ambiguus from 17 to 18 weeks, moderate diffuse expression level was detected in 

human fetuses at 31-32 weeks and strong diffuse expression level was detected in 

human fetuses at 34-35 weeks. The low level of the S100 marker in the neuroblasts 

of the nucleus of the hypoglossal nerve was found from 22-23 weeks, moderate level 

was found from 34-35 weeks and intense level was found from 37-38 weeks. The 

moderate level of the marker S100 was detected from 34-35 weeks and strong level 

of the marker S100 was detected from 37-38 weeks. The low level of the expression 

S100 was found in the cytoplasm of neuroblasts of the spinal trigeminal nucleus 

from 34-35 to 39-40 weeks. The low level of the expression S100 was found in the 

neuroblasts of the nuclei of the inferior olivary complex and dorsal nucleus of the 

vagus nerve from 37-38 to 39-40 weeks. 

Moderate extracellular expression of synaptophysin was found on the 

perimeter of the double nucleus neuroblasts in human fetuses from 25-26 weeks; 

strong expression was revealed in human fetuses from 25-26 to 39-40 weeks. Weak 

expression of synaptophysin of the sublingual nerve was revealed in human fetuses 

from 20-21 weeks; moderate expression was revealed in human fetuses from 34-35 
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weeks and strong expression was revealed in human fetuses from 37-38 weeks. 

Strong expression of synaptophysin in ventrolateral subnuclei of the solitary tract 

was found in human fetuses from 14-15 to 39-40 weeks. Moderate expression of 

synaptophysin in the spinal trigeminal nucleus was found in human fetuses from 12-

13 to 39-40 weeks. In the human fetuses 17-18 weeks with sacrococcygeal teratoma, 

a relatively high diffuse cytoplasmic expression Bcl-2 was found in the neuroblasts 

of the spinal trigeminal nucleus. 

The structure of late-term abortions and stillborn in Vinnytsya city and 

Vinnytsya Region was determined using autopsy results in the Pathoanatomical 

Office for completeness of sample research of medulla oblongata in human fetuses 

with malformations. 

Key words: prenatal period, basal plate, alar plate, medulla oblongata, 

ependymal layer, neuroepithelium, radial glia, nucleus of the medulla oblongata, 

neuroblasts, neural stem cells.  
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ɺʉʊʋʇ 

 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʙʽʦʣʦʛʽʾ ʽ 

ʤʝʜʠʮʠʥʠ. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʾʭ 

ʩʠʩʪʝʤ ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʣʦʾ ʥʠʟʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʤʝʜʠʮʠʥʠ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ̔

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʛʽʩʪʦ - ʽ ʦʨʛʘʥʦʛʝʥʝʟʫ ʪʘ ʧʦʰʫʢʫ ʧʨʠʯʠʥ 

ʾʭ ʤʦʞʣʠʚʠʭ ʚʽʜʭʠʣʝʥʴ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʜʞʝʥʠʭ ʘʥʦʤʘʣʽʡ 

ʨʦʟʚʠʪʢʫ [283]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ, 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʨʦʜʞʝʥʥʷ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ 

ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ [2010] ʫ ʩʚʽʪʽ 

ʱʦʨʽʯʥʦ ʥʘʨʦʜʞʫʻʪʴʩʷ 4-5 % ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ, ʩʝʨʝʜ ʷʢʠʭ 

ʙʣʠʟʴʢʦ 30 % ï ʟ ʚʘʜʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɺʘʜʠ ʨʦʟʚʠʪʢʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʝʨʠʥʘʪʘʣʴʥʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʽ ʩʢʣʘʜʘʶʪʴ 60-70% ʚʽʜ ʫʩʽʻʾ ʥʝʚʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʚʽʢʫ. 

ʋ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʠʯʠʥ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʽ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ 

ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʩʪʘʥʦʚʣʷʪʴ 30%, ʟ ʥʠʭ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʟʘʡʤʘʶʪʴ ʚʘʜʠ 

ʨʦʟʚʠʪʢʫ  ʎʅʉ [89]. 

ʂʘʨʪʠʥʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ 

ʧʣʦʜʘ, ʢʦʣʠ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʝʨʝʙʽʛʘʶʪʴ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 

ʽ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʥʷ, ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʘ ʽ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʦʛʦ ʚʩʝʙʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ [112, 156, 177, 194, 276]. ʊʦʤʫ, ʜʝʪʘʣʴʥʝ ʘʥʘʪʦʤʦ-ʛʽʩʪʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʣʶʜʠʥʠ ʥʝ ʣʠʰʝ ʜʦʧʦʤʦʞʝ ʫ ʨʦʟʫʤʽʥʥʽ ʚʠʩʦʢʦ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʡʦʛʦ ʙʫʜʦʚʠ, ʘʣʝ ʡ ʥʘʜʜʘʩʪʴ ʢʣʶʯ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʚʠʥʠʢʥʝʥʥʷ 

ʷʢʠʭ ʧʦʚôʷʟʘʥʝ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʘʙʦ ʝʢʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ [189].  
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ʈʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʘ, ʘ ʧʦʪʽʤ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʜʞʝʥʠʭ ʘʥʦʤʘʣʽʡ 

ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʜʽʪʝʡ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʝʚʨʦʣʦʛʽʾ, 

ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ, ʛʝʥʝʪʠʢʠ, ʧʝʨʠʥʘʪʦʣʦʛʽʾ [51].  

ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʪʘ ʚ XXɯ ʩʪʦʣʽʪʪʽ ʟʙʽʣʴʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ ʨʦʟʚʠʪʢʫ ʷʢ ʎʅʉ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʷʜʝʨ ʪʘ 

ʧʨʦʮʝʩʽʚ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ ʧʝʨʽʦʜʽ 

ʨʦʟʚʠʪʢʫ [189]. ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʝʤʙʨʽʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʠʭ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʨʦʚʝʜʝʥʽ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥʘʭ.  

ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʞʝʨʝʣʘ ʪʘ ʥʘʧʨʷʤʢʠ ʤʽʛʨʘʮʽʾ ʧʦʧʝʨʝʜʥʠʢʽʚ ʥʝʨʚʦʚʠʭ 

ʢʣʽʪʠʥ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ [333], ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʷʜʝʨ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ 

ʪʠʧʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ [121, 265], ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʧʦʷʚʦʶ ʷʜʝʨ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʨʝʬʣʝʢʪʦʨʥʠʭ ʨʝʘʢʮʽʡ, ʟʘ ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʽ ʷʜʨʘ [133, 

223], ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʨʦʟʚʠʪʦʢ ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ [50, 

267].  

ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʪʘʜʽʾ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ 

ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʡʨʦʥʽʚ ʪʘ ʢʣʽʪʠʥ ʛʣʽʾ ï ʥʝʡʨʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ (ʅʉʂ) 

ʤʽʩʪʷʪʴʩʷ ʚ ʤʦʥʦʰʘʨʽ ʥʝʡʨʦʝʧʽʪʝʣʽʶ ʪʘ ʩʫʙʝʧʝʥʜʠʤʽ. ʅʝʡʨʦʛʝʥʝʟ ʧʨʦʭʦʜʠʪʴ 

ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ: ʧʦʯʘʪʢʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʅʉʂ, ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʘʧʦʧʪʦʟʫ, ʤʽʛʨʘʮʽʾ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ ʢʣʽʪʠʥʠ ʧʝʚʥʦʛʦ ʬʝʥʦʪʠʧʫ ʪʘ ʢʽʥʮʝʚʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ñʛʦʪʦʚʠʭò ʢʣʽʪʠʥ ʚ ʥʝʡʨʦʥʘʣʴʥʫ ʩʽʪʢʫ. ʊʦʥʢʘ ʩʠʩʪʝʤʘ ʨʽʚʥʦʚʘʛʠ ʤʽʞ 

ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʪʘ ʘʧʦʧʪʦʟʦʤ ʻ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚ ʥʝʨʚʦʚʽʡ ʪʨʫʙʮʽ 

ʬʦʨʤʫʶʪʴʩʷ ʯʦʪʠʨʠ ʢʦʥʮʝʥʪʨʠʯʥʽ ʰʘʨʠ, ʦʙʤʝʞʝʥʽ ʧʦʚʝʨʭʥʝʚʦʶ ʪʘ 

ʧʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʤʝʞʦʚʠʤʠ ʤʝʤʙʨʘʥʘʤʠ: ʚʝʥʪʨʠʢʫʣʷʨʥʠʡ (ʝʧʝʥʜʠʤʥʠʡ, 

ʤʘʪʨʠʯʥʠʡ), ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʠʡ, ʤʘʥʪʽʡʥʠʡ (ʧʨʦʤʽʞʥʠʡ, ʧʣʘʱʦʚʠʡ) ʪʘ 

ʢʨʘʡʦʚʠʡ (ʤʘʨʛʽʥʘʣʴʥʠʡ) [116].  

ɺ ʪʝʧʝʨʽh ʥʽʡ ʯʘʩ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʧʦʧʫʣʷʮʽʷʤʠ ʥʝʡʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʽ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 

ʰʘʨʽʚ ʽ ʢʣʽʪʠʥʘʤʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʨʽʰʝʥʠʤ. ʊʘʢʦʞ 
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ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʜʦʩʣʽʜʞʝʥʦʶ ʙʫʜʦʚʘ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ (ʝʧʝʥʜʠʤʥʦʛʦ) ʰʘʨʫ 

ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ [339]. 

ʂʨʽʤ ʘʢʪʫʘʣʴʥʦʾ ʽ ʜʦ ʩʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʘ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʩʪʨʫʢʪʫʨʠ ʷʜʝʨ ʪʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʾʭ 

ʫʪʚʦʨʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʚ ʢʦʞʥʦʤʫ ʚʽʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʘ ʘʙʦ 

ʧʣʦʜʘ. ʋ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ ʂʫʟ̔ʥ, ɺʘʩʠʣʴʚ̒, ʏʫʯʢʦʚ  ̔ ʐʦʨʦʭʦʚʘ (2004) 

ʦʧʠʩʫʶʪʴ ʨʘʥʥʶ ʟʘʢʣʘʜʢʫ ʪʘ ʨʦʟʚʠʪʦʢ ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʪʘ ʨʫʭʦʚʦʛʦ ʷʜʝʨ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ ʫ ʱʫʨʽʚ ʪʘ ʟʥʘʯʥʦ ʧʽʟʥʽʰʠʡ ʨʦʟʚʠʪʦʢ ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʙʣʘʢʠʪʥʦʛʦ ʤʽʩʮʷ. ɸʩʠʥʭʨʦʥʥʦ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʥʝʡʨʦʥʠ ʽ ʚ ʩʘʤʠʭ ʷʜʨʘʭ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʾʭ ʨʦʟʤʽʨʽʚ, ʩʪʫʧʝʥʽ ʨʦʟʚʠʪʢʫ 

ʚʽʜʨʦʩʪʢʽʚ [30]. ɺʽʜʩʫʪʥʽ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʚʠʪʢʫ 

ʷʜʝʨ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʚ ʤʝʞʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʽʜ ʯʘʩ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ ʣʶʜʠʥʠ.  

ɺʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟ ʨʦʟʚʠʪʢʦʤ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʦʧʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʟʘʙʘʨʚʣʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ [85]. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʢʨʠʪʪʷʤ ʥʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʦʨʬʦʛʝʥʝʟʫ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ.  ɺ XXI ʩʪʦʣʽʪʪʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ʭʽʨʫʨʛʽʾ ï ʬʝʪʘʣʴʥʘ ʭʽʨʫʨʛʽʷ. ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʫ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ ʧʝʨʽʦʜʽ ʚʠʷʚʠʣʠʩʴ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʘʣʦʽʤʫʥʥʦʾ ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʥʝʤʽʾ, ʥʝʧʨʦʭʽʜʥʦʩʪ̔ ʥʠʞʥʽʭ ʚʽʜʜʽʣʽʚ ʩʝʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ, ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ ʧʣʝʚʨʘʣʴʥʦʤʫ ʚʠʧʦʪʽ. ʇʨʝʥʘʪʘʣʴʥʽ ʦʧʝʨʘʪʠʚʥʽ 

ʚʪʨʫʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʙʩʪʨʫʢʪʠʚʥʦʾ ʛʽʜʨʦʮʝʬʘʣʽʾ, ʘʣʝ 

ʘʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʦʯʝʚʠʜʥʠʤ ʚʠʷʚʠʚʩʷ ʦʜʠʥ ʟ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʽʥʫʩʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʭʽʨʫʨʛʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ: ʟʥʠʞʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʥʘʨʦʜʞʝʥʥʷ ʜʽʪʝʡ ʟ ʪʷʞʢʠʤʠ 

ʬʦʨʤʘʤʠ ʧʦʨʫʰʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʦʤʫ, ʟʥʘʥʥʷ ʨʦʟʤʽʨʽʚ, 

ʛʣʠʙʠʥʠ ʟʘʥʫʨʝʥʥʷ ʥʝʡʨʦʥʽʚ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʤʦʟʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚ 
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ʨʽʟʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʩʪʨʫʢʪʫʨʠ ʤʦʟʢʫ ʧʨʠ 

ʩʪʝʨʝʦʪʘʢʩʠʯʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ. ʋ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʩʪʝʨʝʦʪʘʢʩʠʯʥʠʭ 

ʘʪʣʘʩʘʭ, ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʽʢʦʚʘ ʘʥʘʪʦʤʽʷ ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʩʪʨʫʢʪʫʨ. 

ɸʜʝʢʚʘʪʥʝ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʫʯʘʩʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʦʨʛʘʥʘʭ ʧʣʦʜʘ 

ʚ ʫʪʨʦʙʽ ʤʘʪʝʨʽ ʧʦʚʠʥʥʦ ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʦʙôʻʢʪʠʚʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʣʦʜʘ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ [10]. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʙ ʩʪʦʩʫʚʘʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʟ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʚʽʜʩʫʪʥʽ. ʋ ʧʦʦʜʠʥʦʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʮʽ ʧʦʚôʷʟʫʶʪʴ ʩʠʥʜʨʦʤ ʨʘʧʪʦʚʦʾ ʜʠʪʷʯʦʾ ʩʤʝʨʪʽ (ʉɼʈʉ) ʟ 

ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʉʈɼʉ 

ʟ ʛʽʧʦʧʣʘʟʽʻʶ ʜʫʛʦʧʦʜʽʙʥʦʛʦ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʷʜʝʨ 

ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ ʪʘ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʷʜʝʨ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʚ ʷʢʽʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʙʫʣʴʙʘʨʥʠʡ ʚʘʟʦʤʦʪʦʨʥʠʡ ʮʝʥʪʨ 

[215, 248, 332]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ 

ʟʚôʷʟʢʫ ʟ ʚʨʦʜʞʝʥʠʤʠ ʪʘ ʥʘʙʫʪʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʧʦʚʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʫʷʚʣʝʥʴ 

ʧʨʦ ʛʽʩʪʦ- ʪʘ ʦʨʛʘʥʦʛʝʥʝʟ ʩʪʨʫʢʪʫʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ "ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʦʨʛʘʥʦ- ʪʘ ʛʽʩʪʦʛʝʥʝʟʫ ʽ 

ʪʦʧʦʛʨʘʬʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ, ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʣʦʜʽʚ ʣʶʜʠʥʠ (ʤʘʢʨʦʩʢʦʧʽʯʥʝ, ʛʽʩʪʦʣʦʛʽʯʥʝ, 
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ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʪʘ ʋɿ-ʜʦʩʣʽʜʞʝʥʥʷ). ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʫ ʧʣʦʜʽʚ ʟ ʚʨʦʜʞʝʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʨʦʟʚʠʪʢʫ" (ˉ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ 0113U05070). ʋ ʾʾ ʚʠʢʦʥʘʥʥʽ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʽʜʝʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʽ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʫ ʧʣʦʜʽʚ ʽʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ. 

ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ɺʯʝʥʦʶ ʨʘʜʦʶ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ3 ʚʽʜ 27 

ʣʠʩʪʦʧʘʜʘ 2014 ʨʦʢʫ) ʪʘ ʧʨʦʙʣʝʤʥʦʶ ʢʦʤʽʩʽʻʶ ʄʆɿ ʽ ʅɸʄʅ ʋʢʨʘʾʥʠ 

"ʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠ" (ʧʨʦʪʦʢʦʣ ˉ10 ʚʽʜ 15 ʯʝʨʚʥʷ 2014 ʨʦʢʫ). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʦʨʬʦʛʝʥʝʟʫ ʩʪʨʫʢʪʫʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʣʶʜʠʥʠ ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʟʘʣʴʥʦʾ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ 

ʧʣʘʩʪʠʥʦʢ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ. 

2. ɼʦʩʣʽʜʠʪʠ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 

3. ɺʩʪʘʥʦʚʠʪʠ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʛʽʩʪʦ - ʪʘ ʢʘʨʽʦʮʠʪʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ (ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ) ʰʘʨʫ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 

4. ɿôʷʩʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʚʠʟʥʘʯʠʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 

5.  ɺʠʟʥʘʯʠʪʠ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 

6. ɺʩʪʘʥʦʚʠʪʠ ʢʘʨʽʦʮʠʪʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 
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7. ɼʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʝʢʩʧʨʝʩʽʾ ʽʤʽʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʪʨʫʢʪʫʨʘʭ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. 

8. ɺʠʟʥʘʯʠʪʠ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʩʪʨʫʢʪʫʨʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʪʘ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ, ʢʘʨʽʦʮʠʪʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ.  

9. ɺʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʪʘ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚ 

ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʪʘ ʷʜʨʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 

ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ. 

10. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʪʨʫʢʪʫʨʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ ʪʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʤʽʥʠ ʤʘʢʨʦ-, ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʘʥʦʚʣʝʥʥʷ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʚʧʨʦʜʦʚʞ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʽ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʽʚ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʘʢʨʦ-, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ, ʝʧʝʥʜʠʤʥʠʡ (ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʡ) ʰʘʨ, ʨʘʜʽʘʣʴʥʘ ʛʣʽʷ, ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʣʶʜʠʥʠ ʧʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʪʘ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ɸʥʘʪʦʤʽʯʥʽ ʤʝʪʦʜʠ (ʧʦʰʘʨʦʚʝ ʪʘ ʪʦʥʢʝ ʧʨʝʧʘʨʫʚʘʥʥʷ, 

ʤʽʢʨʦʧʨʝʧʘʨʫʚʘʥʥʷ). 

2. ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ (ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ  ̔ ʡʦʛʦ 

ʘʥʘʪʦʤʽʯʥʠʭ ʫʪʚʦʨʝʥʴ). 

3. ɿʘʛʘʣʴʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ (ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʘʬʽʥʦʚʠʭ ʙʣʦʢʽʚ ʪʘ 

ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ) 

4. ʅʝʡʨʦʛʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ (ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʪʦʣʫʾʜʠʥʦʚʠʤ 

ʩʠʥʽʤ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʅʽʩʩʣʷ). 

5.  ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʨʢʝʨʽʚ ʥʝʡʨʦʩʧʝʮʠʬʽʯʥʠʭ 
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ʙʽʣʢʽʚ ï ʚʽʤʝʥʪʠʥʫ, S-100, ʩʠʥʘʧʪʦʬʽʟʠʥʫ, ʂʽ-67 protein, Bcl-2). 

6.  ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʽʩʪʦʤʝʪʨʽʾ). 

7.  ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʦʢʘʟʥʠʢʠ ʜʠʥʘʤʽʯʥʠʭ ʨʷʜʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ). 

 ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  

ʋʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʨʽʚ ʙʘʟʘʣʴʥʦʾ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʦʢ ʪʘ 

ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ 

ʣʶʜʠʥʠ 6-7 ʪʠʞ. ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʭʨʦʥʦʣʦʛʽʶ 

ʟʤʽʥ ʤʘʢʨʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʠʷʚʣʝʥʽ ʧʝʨʽʦʜʠ ʧʨʠʩʢʦʨʝʥʠʭ ʪʝʤʧʽʚ 

ʨʦʩʪʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ.  

ʋʧʝʨʰʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ, ʧʨʦʚʝʜʝʥʝ ʤʦʨʬʦʤʝʪʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʛʦ ʰʘʨʫ ʪʘ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʡʦʛʦ ʙʫʜʦʚʠ ʚ ʝʤʙʨʽʦʥʽʚ 

ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. 

ʋʧʝʨʰʝ ʚʠʚʯʝʥʘ ʤʦʨʬʦʣʦʛʽʷ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʫ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʚʽʢʦʚʠʭ ʟʤʽʥ ʧʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ 

ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ. 

ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʧʣʦʱʽ ʷʜʝʨ, ʥʝʡʨʦʙʣʘʩʪʽʚ ʪʘ 

ʷʜʝʨ ʥʝʡʨʦʙʣʘʩʪʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ, ʚʠʷʚʣʝʥʽ 

ʪʝʤʧʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʘ ʧʦʚʽʣʴʥʦʛʦ ʾʭ ʨʦʩʪʫ, ʘ ʪʘʢʦʞ ʜʦʚʝʜʝʥʦ ʾʭ ʘʩʠʥʭʨʦʥʥʠʡ 

ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʽʜ ʯʘʩ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ. ʊʘʢʦʞ, ʚʧʝʨʰʝ 

ʜʦʩʣʽʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʠ ʪʘ ʙʫʜʦʚʠ ʥʝʡʨʦʙʣʘʩʪʽʚ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʟʤʽʥ ʫ ʧʣʦʜʽʚ ʨʽʟʥʦʛʦ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 

ɺʠʷʚʣʝʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ ʧʦʛʣʠʙʣʶʶʪʴ ʫʷʚʣʝʥʥʷ ʩʪʦʩʦʚʥʦ ʾʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. 

ʋʧʝʨʰʝ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʚʽʤʝʥʪʠʥʫ, S-100, ʩʠʥʘʧʪʦʬʽʟʠʥʫ, ʂʽ-67, Bcl-2 ʫ ʩʪʨʫʢʪʫʨʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

ʚ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʦʛʦ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ. 
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ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʦʨʛʘʥʦ-, ʛʽʩʪʦ- ʪʘ ʮʠʪʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ. 

ɼʣʷ ʧʦʚʥʦʪʠ ʚʠʙʽʨʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 

ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ ʚʧʝʨʰʝ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʽʚ ʨʦʟʪʠʥʽʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ 

ʙʶʨʦ, ʜʦʩʣʽʜʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʪʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʤ. ɺʽʥʥʠʮʽ 

ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʦʚʠʭ ʧʦʟʠʮʽʡ ʚʠʩʚʽʪʣʶʶʪʴ 

ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ, ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʪʘ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚ ʧʝʨʽʦʜ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʛʣʠʙʣʶʶʪʴ ʽ ʜʦʧʦʚʥʶʶʪʴ 

ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʤʘʣʴʬʦʨʤʘʮʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʛʝʥʝʟʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʽʙʨʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʚʽʜ ʤʘʪʝʨʽʚ ʽʟ ʧʝʚʥʦʶ ʢʣʽʥʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʘ ʪʘʢʦʞ ʝʪʘʣʦʥʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʨʝʛʽʦʥʘʭ. 

ɺʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʽ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ɺʽʥʥʠʮʴʢʽʡ 

ʦʙʣʘʩʪʽ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʤʦʞʝ ʙʫʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʝʪʽʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʧʨʠʯʠʥʦʶ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʥʦʤʘʣʽʡ ʨʦʟʚʠʪʢʫ.  

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʻ ʪʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʥʘʩʪʫʧʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʧʦʨʽʚʥʷʣʴʥʦ-ʘʥʘʪʦʤʽʯʥʠʭ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫ ʢʣʽʥʽʯʥʽʡ ʘʥʘʪʦʤʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʧʦʩʽʙʥʠʢʽʚ, ʘʪʣʘʩʽʚ ʽ ʤʦʥʦʛʨʘʬʽʡ ʟ ʝʤʙʨʽʦʣʦʛʽʾ, 

ʥʦʨʤʘʣʴʥʦʾ ʽ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʜʠʪʷʯʦʾ ʥʝʚʨʦʣʦʛʽʾ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ ʥʘ ʢʘʬʝʜʨʘʭ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ: 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ, ɺɼʅɿ 

ñɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫò, ɼɺʅɿ ñʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦò, ʃʴʚʽʚʩʴʢʦʛʦ 
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ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ,  ʆʜʝʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɺɼʅɿ ñʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾò, ɼɿ ñɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠò, ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɼɿ ñʃʫʛʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫò, ʥʘ ʢʘʬʝʜʨʽ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ, ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʽ ʪʦʧʦʛʨʘʬʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʥʘ ʢʘʬʝʜʨʽ ʘʥʘʪʦʤʽʾ 

ʣʶʜʠʥʠ ʪʘ ʛʽʩʪʦʣʦʛʽʾ ɼɺʅɿ ñʋʞʛʦʨʦʜʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫò ʥʘ 

ʢʘʬʝʜʨʘʭ ʛʽʩʪʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʥʘ ʢʘʬʝʜʨʘʭ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ 

ʭʽʨʫʨʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, 

ɺɼʅɿ ñɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫò, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ, ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʨʘʚʘ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ɸʚʪʦʨʦʤ 

ʦʩʦʙʠʩʪʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʣʽʪʝʨʘʪʫʨʘ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʽʜʝʷ ʽ ʩʢʣʘʜʝʥʽ ʧʣʘʥ ʪʘ 

ʨʦʙʦʯʘ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʽʙʨʘʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʦʧʘʥʦʚʘʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʚʠʩʥʦʚʢʠ, ʥʘʧʠʩʘʥʦ ʚʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʪʝʤʫ ʨʦʙʦʪʠ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʯʘʩʪʶ ʥʘʫʢʦʚʦʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ. ʋ ʩʪʘʪʪʷʭ 

ʪʘ ʘʢʪʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ, ʱʦ ʦʩʦʙʠʩʪʦ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʫ 

ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. ɸʚʪʦʨʦʤ ʥʝ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʾ 

ʥʠʤ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʽʜʝʾ ʩʧʽʚʘʚʪʦʨʽʚ ʧʫʙʣʽʢʘʮʽʡ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ 

ʙʘʟʽ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʪʘ ʘʢʨʝʜʠʪʦʚʘʥʦʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʢʠ ʨʦʟʚʠʪʢʫ 
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ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʘʪʝʩʪʘʪ ʘʢʨʝʜʠʪʘʮʽʾ: ʂɼʃ ˉ050/15, 02.03.2015 ï 

01.03.2020 ʨ.). 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ñɿʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠò (ʏʝʨʥʽʚʮʽ, 2014), VI ʟôʾʟʜʽ ʘʥʘʪʦʤʽʚ 

ʛʽʩʪʦʣʦʛʽʚ, ʝʤʙʨʽʦʣʦʛʽʚ ʽ ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʚ ʋʢʨʘʾʥʠ (ɿʘʧʦʨʽʞʞʷ, 2015), ʥʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñɯʥʥʦʚʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ ï XXI 

ʩʪʦʨʽʯʯʷò (ɿʘʧʦʨʽʞʞʷ, 2015), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷò (ʏʝʨʥʽʚʮʽ, 2015), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñɸʢʪʫʘʣʴʥʽ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽò (ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2015), 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʇʦʪʝʥʮʽʘʣ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠò 

(ʂʠʾʚ, 2016). 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 27 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʩʝʨʝʜ ʷʢʠʭ 22 

ʩʪʘʪʪʽ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ɼɸʂ ʄʆʅ ʋʢʨʘʾʥʠ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ 1 ï ʫ ʅʽʤʝʯʯʠʥʽ, 1 ï ʫ ɹʽʣʦʨʫʩʽ, 6 ï ʫ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʚʢʣʶʯʝʥʠʭ 

ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ); ʨʝʰʪʫ ï ʫ ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 

ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʟôʾʟʜʽʚ.   

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʥʘ 334 ʩʪʦʨʽʥʢʘʭ (ʟ 

ʷʢʠʭ 264 ʩʪʦʨʽʥʢʠ ʟʘʣʽʢʦʚʦʛʦ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ) ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʰʝʩʪʠ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ 364 ʜʞʝʨʝʣʘ (ʟ ʷʢʠʭ 91 ʚʠʢʣʘʜʝʥʽ 

ʢʠʨʠʣʠʮʝʶ ʽ 273 ï ʣʘʪʠʥʠʮʝʶ), ʘ ʪʘʢʦʞ 3 ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ 

ʽʣʶʩʪʨʦʚʘʥʘ 64 ʨʠʩʫʥʢʘʤʠ ʽ 29 ʪʘʙʣʠʮʷʤʠ. ʆʙʩʷʛ ʩʪʦʨʽʥʦʢ, ʷʢʽ ʧʦʚʥʽʩʪʶ 

ʟʘʡʥʷʪʽ ʪʘʙʣʠʮʷʤʠ ï 1, ʨʠʩʫʥʢʘʤʠ ï1. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

  

1.1 ʉʪʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʪʨʫʢʪʫʨ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ  

 

ɺʠʚʯʝʥʥʶ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʎʅʉ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ɺ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʤʙʨʽʦʛʝʥʝʟʫ ʰʣʫʥʦʯʢʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʦʧʠʩʘʥʽ ʚ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʂʘʧʫʩʪʠʥʦʾ (1957) [17], ʊʫʨʢʝʚʠʯ 

(1963) [75], ʈʝʰʝʪʽʣʦʚʦʾ (2000) [44], ʇʘʚʣʶʢ (2003) [39], ʇʽʰʘʢ ɺ.ʇ (2011) [41], 

ʝʤʙʨʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʙʽʣʦʾ ʪʘ ʩʽʨʦʾ ʨʝʯʦʚʠʥʠ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʃʝʚʽʥ (1960) [33], ʊʨʦʾʮʴʢʘ (1953) [73], ɾʫʢʦʚʘ (1953) [15], 

ʌʽʣʽʤʦʥʦʚ (1955) [77], ʊʫʨʢʝʚʠʯ (1957) [75], ʂʦʩʤʘʨʩʴʢʘ (1958) [26], 

ʂʦʚʘʣʝʥʢʦʚʘ (1963) [21], ʎʠʥʜʘ (1966) [79], ʊʨʠʢʦʚʘ (1972) [74], ʐʘʪʤʘʥʦʚ 

(2004) [81].  

ɽʤʙʨʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥʷ IV ʰʣʫʥʦʯʢʘ 

ʜʦʩʣʽʜʞʝʥʠʡ ʊʫʨʢʝʚʠʯ (1963). ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘ 14 ʣʶʜʩʴʢʠʭ 

ʟʘʨʦʜʢʘʭ ʟ ʊʂɼ ʧʦʯʠʥʘʶʯʠ ʚʽʜ 12 ʤʤ ʽ ʟʘʢʽʥʯʫʶʯʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʤʠ. ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʤʙʨʽʦʛʝʥʝʟ IV ʰʣʫʥʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʦʶ ʪʨʴʦʭ 

ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ. ʇʝʨʰʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʚʦʨʩʠʥʢʠ, ʛʽʩʪʦʛʝʥʝʟ 

ʷʢʠʭ ʙʫʚ ʦʧʠʩʘʥʠʡ ʚʧʝʨʰʝ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʜʦʩʷʛʘʻ ʣʠʰʝ ʯʘʩʪʠʥʘ ʟ ʥʠʭ, ʽʥʰʽ ʟʙʝʨʽʛʘʶʪʴ ʥʘʚʽʪʴ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ 

ʧʨʠʤʽʪʠʚʥʫ ʙʫʜʦʚʫ. ʆʧʠʩʘʥʦ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʪʨʠ ʝʪʘʧʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚʦʨʩʠʥʦʢ. ɼʨʫʛʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ñʛʣʦʤʫʩʠò ʷʢʽ ʥʘ ʚʽʜʤʽʥʥʫ 

ʚʽʜ ʚʦʨʩʠʥʦʢ ʙʘʛʘʪʽ ʥʘ ʩʪʨʦʤʫ. ɻʣʦʤʫʩʠ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʫ 

ʟʘʨʦʜʢʽʚ ʜʦʚʞʠʥʦʶ 10-20 ʩʤ ʽ ʰʚʠʜʢʦ ʨʝʜʫʢʫʶʪʴʩʷ. ʊʨʝʪʽʤ ʝʣʝʤʝʥʪʦʤ ʻ 

ñʛʫʙʯʘʩʪʽ ʦʨʛʘʥʠò, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʘʨʥʽ ʘʥʘʪʦʤʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʩʫʜʠʥʥʽʡ ʧʦʢʨʠʰʮʽ IV ʰʣʫʥʦʯʢʘ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʽʜ ʦʪʚʦʨʫ ʄʦʥʨʦ. 

ɻʫʙʯʘʩʪʽ ʦʨʛʘʥʠ ʜʦʩʷʛʘʶʪʴ ʢʽʥʮʝʚʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʧʣʦʜʘ ʟ ʊʂɼ 10-20 

ʩʤ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʙʝʟ ʟʤʽʥ ʤʘʡʞʝ ʜʦ ʧʦʚʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʧʣʦʜʘ [75].  
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ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʈʝʰʝʪʽʣʦʚʦʾ (2000) [44] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʪʽʥʦʢ ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʦ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ. ʈʦʟʤʽʨʠ 

ʰʣʫʥʦʯʢʘ ʟʤʽʥʶʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ, ʦʧʠʩʘʥʦ ʜʝʪʘʣʴʥʦ 

ʤʦʨʬʦʛʝʥʝʟ ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥʷ ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ, ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʽʦʜʠ ʫ 

ʨʦʟʚʠʪʢʫ ʧʦʨʦʞʥʠʥʠ ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ ʧʽʜ ʯʘʩ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚʘʜʠ 

ʨʦʟʚʠʪʢʫ.  

ɽʤʙʨʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʜʠʥʥʠʭ ʩʧʣʝʪʝʥʴ ʚ ʙʽʯʥʠʭ ʰʣʫʥʦʯʢʘʭ ʤʦʟʢʫ 

ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʜʦʩʣʽʜʞʝʥʠʡ ʂʘʧʫʩʪʠʥʦʶ (1957). ɸʚʪʦʨʦʤ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʚʘʨʠʥ ʚ ʩʫʜʠʥʥʦʤʫ ʩʧʣʝʪʝʥʥʽ ʣʶʜʠʥʠ ʧʝʨʝʜʥʷ 

ʯʘʩʪʠʥʘ ʦʨʛʘʥʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʚʽʜʩʫʚʘʻʪʴʩʷ ʥʘʟʘʜ ʽ ʩʪʘʻ ʛʣʦʤʫʩʦʤ, ʘ ʚ 

ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʨʦʩʪʘʻ ʥʦʚʠʡ ʧʝʨʝʜʥʽʡ ʚʽʜʜʽʣ 

ʩʧʣʝʪʝʥʥʷ.  ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥʷ ʣʶʜʠʥʠ 

ʚ ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ ʚʘʛʽʪʥʦʩʪʽ ʽ ʟʤʽʥʘ ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʛʣʦʤʫʩʘ ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʢʫ ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥʷ ʣʶʜʠʥʠ, ʦʙʫʤʦʚʣʝʥʫ 

ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʣʦʙʦʚʦʾ ʯʘʩʪʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ [17].  

ʋ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʇʘʚʣʶʢ (2003) ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʟʘʯʘʪʢʠ ʙʽʯʥʠʭ 

ʰʣʫʥʦʯʢʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʟʘʨʦʜʢʘ ʜʦʚʞʠʥʦʶ 6-8 ʤʤ. ʇʦʯʠʥʘʶʯʠ ʟ 7-ʛʦ ʤʽʩʷʮʷ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʙʽʯʥʠʭ 

ʰʣʫʥʦʯʢʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [39]. ɸʚʪʦʨ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʘ ʧʝʨʽʦʜʠ, ʧʨʦʪʷʛʦʤ 

ʷʢʠʭ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʚʘʜ ʨʦʟʚʠʪʢʫ ʙʽʯʥʠʭ ʰʣʫʥʦʯʢʽʚ.  

ʇʽʰʘʢʦʤ (2011) ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʰʣʫʥʦʯʢʦʚʦʾ 

ʩʠʩʪʝʤʠ ʤʦʟʢʫ ʟ 7-8 ʤʽʩʷʮʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʚôʷʟʘʥʝ ʟ 

ʚʠʨʘʞʝʥʠʤʠ ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʽʜʜʽʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚ 

ʮʽʣʦʤʫ ʪʘ ʧʨʦʮʝʩʘʤʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚ ʩʫʜʠʥʥʠʭ ʩʧʣʝʪʝʥʥʷʭ 

ʰʣʫʥʦʯʢʽʚ [41]. 

ʃʝʚʽʥ (1960) ʧʨʦʚʽʚ ʧʦʨʽʚʥʷʥʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʦʟʢʦʚʠʭ ʫʪʚʦʨʝʥʴ ʚ 

ʦʥʪʦʛʝʥʝʟʽ ʫ ʣʶʜʠʥʠ ʪʘ ʥʘʟʝʤʥʠʭ ʭʨʝʙʝʪʥʠʭ (ʨʝʧʪʠʣʽʡ ʽ ʩʩʘʚʮʽʚ) ʪʘ ʦʧʠʩʘʚ ʜʚʘ 

ʢʨʘʡʥʽʭ ʪʠʧʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʦʟʢʦʚʠʭ ʫʪʚʦʨʝʥʴ: ʧʝʨʠʚʝʪʨʠʢʫʣʷʨʥʠʡ ʪʘ 
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ʢʨʘʡʦʚʠʡ ʘʙʦ ʝʢʩʪʨʘʮʝʥʪʨʘʣʴʥʠʡ ʽ ʪʨʝʪʽʡ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʡ ʟʤʽʰʘʥʠʡ ʪʠʧ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ [33].  

ʊʨʦʾʮʴʢʘ (1953) ʚʠʚʯʘʶʯʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʢʽʨʢʦʚʦʛʦ ʢʽʥʮʷ 

ʨʫʭʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʫ ʝʤʙʨʽʦʥʽʚ ʢʨʦʣʠʢʽʚ ʟʨʦʙʠʣʘ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʮʝʩ 

ʜʦʟʨʽʚʘʥʥʷ ʨʫʭʦʚʦʾ ʢʦʨʠ ʤʦʟʢʫ ʚ ʧʝʚʥʽ ʤʦʤʝʥʪʠ ʝʤʙʨʽʦʛʝʥʝʟʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʾʾ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ [73]. 

ɾʫʢʦʚʘ (1953) ʧʦʨʽʚʥʶʶʯʠ ʨʦʟʚʠʪʦʢ ʨʫʭʦʚʦʾ ʢʦʨʠ ʫ ʨʽʟʥʠʭ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ 

ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʨʦʟʚʠʪʦʢ ʨʫʭʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʡʜʝ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜʤʝʞʫʚʘʥʥʷ 

ʡʦʛʦ ʷʜʝʨʥʦʾ ʯʘʩʪʠʥʠ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʬʦʨʤʘʮʽʡ ʢʦʨʠ ʽ ʚ ʥʘʧʨʷʤʢʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʩʠʣʝʥʥʷ ʟʚôʷʟʢʽʚ, ʧʦʢʘʟʥʠʢʦʤ ʯʦʛʦ ʻ ʥʘʨʦʩʪʘʶʯʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʥʝʡʨʦʥʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʨʦʩʪʢʽʚ ʽ ʛʫʩʪʦʪʠ ʾʭ ʩʧʣʝʪʝʥʴ. ʅʘʡʙʽʣʴʰ 

ʧʨʦʛʨʝʩʠʚʥʦ ʨʦʩʪʫʪʴ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʝʨʭʥʽ ʰʘʨʠ ʢʦʨʠ, ʷʢʽ ʜʦʩʷʛʘʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽ ʰʠʨʠʥʠ ʚ ʤʦʟʢʫ ʧʨʠʤʘʪʽʚ ʽ ʣʶʜʠʥʠ [15]. 

ʄʦʨʬʦʛʝʥʝʟ ʩʤʫʛʘʩʪʦʛʦ ʪʽʣʘ ʫ ʚʠʟʥʘʯʝʥʽ ʪʝʨʤʽʥʠ ʨʦʟʚʠʪʢʫ ʢʫʨʷʯʦʛʦ 

ʝʤʙʨʽʦʥʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʂʦʚʘʣʝʥʢʦʚʘ (1963). ɸʚʪʦʨʦʤ ʚʩʪʘʥʦʚʣʝʥʘ ʧʝʚʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚ ʩʪʫʧʝʥʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʨʚʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʠʭ ʮʝʥʪʨʽʚ 

ʩʤʫʛʘʩʪʦʛʦ ʪʽʣʘ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʛʝʥʝʟʫ ʜʦʨʩʦ-ʣʘʪʝʨʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʜʘʥʦʛʦ ʷʜʨʘ ʻ ʙʽʣʴʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʥʪʨʦ-

ʤʝʜʽʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ [21]. ɹʫʜʦʚʫ ʦʛʦʨʦʞʽ ʢʽʥʮʝʚʦʛʦ ʤʦʟʢʫ ʣʶʜʠʥʠ ʪʘ ʾʾ ʟʤʽʥʠ 

ʚ ʧʨʦʮʝʩʽ ʦʥʪʦ- ʽ ʬʽʣʦʛʝʥʝʟʫ ʜʦʩʣʽʜʞʫʚʘʚ ʌʽʣʽʤʦʥʦʚ (1955). ʅʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ 

ʜʘʥʠʭ ʮʠʪʦ- ʪʘ ʤʽʻʣʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʛʦʨʦʞʽ ʚ ʦʥʪʦ- ʪʘ ʬʽʣʦʛʝʥʝʟʽ ʚʽʥ ʚʩʪʘʥʦʚʠʚ, 

ʱʦ ʦʛʦʨʦʞʫ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʭʽʜʥʫ ʢʽʨʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʘʙʦ ʷʢ 

ʫʪʚʦʨʝʥʥʷ, ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʨʽʚʥʦʟʥʘʯʥʝ ʜʦ ʩʤʫʛʘʩʪʦʛʦ ʷʜʨʘ. ʆʛʦʨʦʞʫ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʧʨʦʤʽʞʥʝ ʫʪʚʦʨʝʥʥʷ ʤʽʞ ʜʘʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʩʪʨʫʢʪʫʨ 

ʢʽʥʮʝʚʦʛʦ ʤʦʟʢʫ [77].  

ʊʨʠʢʦʚʘ (1972) ʜʦʩʣʽʜʞʫʚʘʣʘ ʨʦʟʚʠʪʦʢ ʢʽʨʢʦʚʦʛʦ ʢʽʥʮʷ ʩʣʫʭʦʚʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ ʫ ʥʠʞʯʠʭ ʤʘʚʧ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ ʪʘ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʧʦʣʷ 

ʜʘʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʧʨʦʭʦʜʷʪʴ ʩʢʣʘʜʥʠʡ ʰʣʷʭ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʦʛʦ, 

ʢʣʽʪʠʥʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʾʭ ʧʣʦʱʘ, ʦʙôʻʤ, ʰʠʨʠʥʘ ʚʩʽʻʾ 
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ʢʦʨʠ, ʦʢʨʝʤʠʭ ʰʘʨʽʚ, ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ. ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʘʥʠʭ ʧʦʣʽʚ ʡʜʝ ʚ 

ʩʫʚʦʨʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ [74]. 

ʊʫʨʢʝʚʠʯ (1957) ʚʩʪʘʥʦʚʠʚ, ʱʦ ʫ ʧʣʦʜʘ ʟ ʊʂɼ 100 ʤʤ ʟʘʢʣʘʜʘʶʪʴʩʷ, ʘ 

ʧʨʠ ʊʂɼ 200-250 ʤʤ ʜʦʩʷʛʘʶʪʴ ʧʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʚʘ ʦʨʛʘʥʠ, ʷʢʽ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʢʘʥʘʣʘʤʠ ʚ ʤʦʟʢʦʚʽ ʰʣʫʥʦʯʢʠ. ʆʜʠʥ ʟ ʥʠʭ ï ʧʨʝʢʦʤʽʩʫʨʘʣʴʥʠʡ 

ʦʨʛʘʥ ï ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʙʽʯʥʽʡ ʩʪʽʥʮʽ ɯɯɯ ʰʣʫʥʦʯʢʘ ʙʽʣʷ ʚʭʦʜʫ ʚ 

ʥʘʜʝʧʽʬʽʟʘʨʥʠʡ ʢʘʨʤʘʥ, ʽʥʰʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ IV ʰʣʫʥʦʯʢʫ. ɼʘʥʽ ʦʨʛʘʥʠ ʻ 

ʧʦʭʽʜʥʠʤʠ ʝʧʝʥʜʠʤʠ. ɺʦʥʠ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽ ʦʙʠʜʚʘ ʤʘʶʪʴ ʟʚʦʨʦʪʥʽʡ 

ʨʦʟʚʠʪʦʢ ʚ ʧʦʩʪʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ [75]. 

ʈʦʟʚʠʪʦʢ ʢʦʨʠ ʣʽʤʙʽʯʥʦʾ ʜʽʣʷʥʢʠ ʤʦʟʢʫ ʣʶʜʠʥʠ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤʫ 

ʦʥʪʦʛʝʥʝʟʽ ʜʦʩʣʽʜʞʫʚʘʚ ʎʠʥʜʘ (1966). ɺʽʥ ʚʠʷʚʠʚ ʨʽʟʥʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʪʘ 

ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʣʽʚ ʢʦʨʠ ʣʽʤʙʽʯʥʦʾ 

ʜʽʣʷʥʢʠ ʤʦʟʢʫ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʢʦʨʘ ʣʽʤʙʽʯʥʦʾ ʜʽʣʷʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʪʢʫ ʽ ʙʽʣʴʰ ʨʘʥʥʽʤ ʜʦʟʨʽʚʘʥʥʷʤ, ʚʠʧʝʨʝʜʞʘʶʯʠ 

ʜʦʟʨʽʚʘʥʥʷ ʽʥʰʠʭ ʢʽʨʢʦʚʠʭ ʟʦʥ ʘʥʘʣʽʟʘʪʦʨʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʥʦʚʦʾ ʢʦʨʠ [79].  

ʈʦʟʚʠʪʦʢ ʢʦʨʠ 17 ʧʦʣʷ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʚʘʣʘ ʂʦʩʤʘʨʩʴʢʘ (1958). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘ 24 ʧʣʦʜʘʭ ʟ ʊʂɼ ʚʽʜ 30 ʜʦ 56 ʩʤ. ɺʦʥʘ ʦʧʠʩʘʣʘ 

ʧʝʨʽʦʜʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʨʦʩʪʫ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʨʠ ʜʘʥʦʛʦ 

ʧʦʣʷ [26].  

ɺʽʢʦʚʽ ʪʘ ʢʦʨʝʣʷʪʠʚʥʽ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʫʩʽʭ ʰʘʨʽʚ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦ ʰʘʨʘʤ ʢʦʨʠ ʧʦʣʽʚ 13 ʪʘ 14 ʦʩʪʨʽʚʮʝʚʦʾ ʯʘʩʪʢʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʐʘʪʤʘʥʦʚ (2004) 

[81]. 

ɺʝʨʙʠʮʴʢʘ (1973) ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʣʘ ʨʦʟʚʠʪʦʢ ʚ ʦʥʪʦʛʝʥʝʟʽ ʯʦʪʠʨʴʦʭ 

ʦʩʥʦʚʥʠʭ ʚʝʩʪʠʙʫʣʷʨʥʠʭ ʷʜʝʨ (ʚʝʨʭʥʴʦʛʦ ï ɹʝʭʪʻʨʻʚʘ, ʣʘʪʝʨʘʣʴʥʦʛʦ ï ɼʝʡʪʝʨʩʘ, 

ʤʝʜʽʘʣʴʥʦʛʦ ï ʐʚʘʣʴʙʝ, ʥʠʞʥʴʦʛʦ ï ʈʦʣʣʝʨʘ). ɼʦʩʣʽʜʞʝʥʥʷ ʚʦʥʘ ʚʠʢʦʥʫʚʘʣʘ ʥʘ 

ʬʨʦʥʪʘʣʴʥʠʭ ʟʨʽʟʘʭ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʽ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ 

1,5 ʩʤ ʜʦ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʪʘ ʫ ʜʽʪʝʡ 1, 2, 4, 7 ʨʦʢʽʚ ʽ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʘʥʥʽʡ ʨʦʟʚʠʪʦʢ ʚʝʩʪʠʙʫʣʷʨʥʠʭ ʷʜʝʨ, ʧʦʯʠʥʘʶʯʠ ʟ ʊɼʂ ʧʣʦʜʘ 2,5 



36 

 

ʩʤ (ʷʜʨʦ ɼʝʡʪʝʨʩʘ) ʽ ʤʘʢʩʠʤʘʣʴʥʽ ʪʝʤʧʠ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 

ʚʘʛʽʪʥʦʩʪʽ (ʜʦ 5 ʤʽʩʷʮʽʚ ʪʦʧʦʛʨʘʬʽʯʥʦ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʩʭʦʞʽ ʜʦ ʷʜʝʨ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ). ɺ ʦʩʪʘʥʥʽʡ ʤʽʩʷʮʴ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʫ ʨʦʟʤʽʨʘʭ ʪʘ ʘʢʪʠʚʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʚʝʩʪʠʙʫʣʷʨʥʠʭ ʷʜʝʨ. 

ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ɺʝʨʙʠʮʴʢʦʾ (1973) ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʨʦʟʤʽʨʠ, ʬʦʨʤʫ, ʙʫʜʦʚʫ, 

ʪʦʧʦʛʨʘʬʽʶ ʚʝʩʪʠʙʫʣʷʨʥʠʭ ʷʜʝʨ ʚ ʨʽʟʥʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ [7]. 

ɹʦʣʛʦʚ (1971) ʜʦʩʣʽʜʞʫʚʘʚ ʚʝʛʝʪʘʪʠʚʥʽ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ (X ʧʘʨʘ) ʪʘ 

ʷʟʠʢʦ-ʛʣʦʪʢʦʚʦʛʦ (ɯX ʧʘʨʘ) ʯʝʨʝʧʥʠʭ ʥʝʨʚʽʚ ʫ ʧʣʦʜʽʚ ʟ ʪʽʤôʷʥʦ-ʧôʷʪʢʦʚʦʶ 

ʜʦʚʞʠʥʦʶ 330 ʪʘ 380 ʤʤ. ɺ ʩʚʦʾʡ ʨʦʙʦʪʽ ʚʽʥ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʚ ʪʦʧʦʛʨʘʬʽʶ, 

ʙʫʜʦʚʫ, ʨʦʟʤʽʨʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʭʦʜʞʝʥʥʷ ʢʦʨʽʥʮʝʚʠʭ ʚʦʣʦʢʦʥ ʚʽʜ ʟʘʜʥʴʦʛʦ 

ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʥʠʞʥʴʦʛʦ ʩʣʠʥʦʚʠʜʽʣʴʥʦʛʦ ʷʜʨʘ. ʊʘʢʦʞ ʙʫʣʦ ʦʧʠʩʘʥʦ 

ʟʘʜʥʻ ʷʜʨʦ ʷʟʠʢʦ-ʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʘ, ʷʢʝ ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʝʤʙʨʽʦʛʝʥʝʟʘ ʟ 

ʟʘʛʘʣʴʥʦʾ ʟʘʢʣʘʜʢʠ ʟ ʟʘʜʥʽʤ ʷʜʨʦʤ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʥʘʤʽʢʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʷʟʠʢʦ-ʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʘ ʧʨʦʭʦʜʠʪʴ 

ʧʘʨʘʣʝʣʴʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ ʥʝʡʨʦʥʽʚ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʾ ʛʨʫʧʠ ʢʣʽʪʠʥ 

ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ. ɿ ʮʽʻʶ ʛʨʫʧʦʶ ʢʣʽʪʠʥ ʟʘʜʥʻ ʷʜʨʦ ʷʟʠʢʦ-

ʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʘ ʟʙʝʨʽʛʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽ ʟʚôʷʟʢʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʜʥʻ ʷʜʨʦ ʷʟʠʢʦ-ʛʣʦʪʢʦʚʦʛʦ 

ʪʘ ʟʘʜʥʻ ʷʜʨʦ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʽʚ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ ʚʠʥʠʢʘʶʪʴ ʽʟ ʟʘʛʘʣʴʥʦʾ ʟʘʢʣʘʜʢʠ 

ʟ ʯʫʪʣʠʚʠʤ ʷʜʨʦʤ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʽ ʟʙʝʨʽʛʘʶʪʴ ʟ ʥʠʤ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʣʠʰʝ 

ʪʦʧʦʛʨʘʬʽʯʥʽ ʟʚôʷʟʢʠ, ʘʣʝ ʽ ʚ ʩʚʽʡ ʩʢʣʘʜ ʚʢʣʶʯʘʶʪʴ ʧʦʦʜʠʥʦʢʽ ʜʨʽʙʥʽ ʯʫʪʣʠʚʽ 

ʥʝʡʨʦʥʠ. ʊʦʤʫ, ʘʚʪʦʨ ʟʘʧʨʦʧʦʥʫʚʘʚ ʨʦʟʛʣʷʜʘʪʠ ʟʘʜʥʽ ʷʜʨʘ ʷʟʠʢʦ-ʛʣʦʪʢʦʚʦʛʦ, 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʽʚ ʨʘʟʦʤ ʟ ʾʭʥʽʤʠ ʯʫʪʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫ ʚʠʛʣʷʜʽ ʻʜʠʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʻʜʠʥʠʡ ʢʦʤʧʣʝʢʩ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ [5]. 

ʉʪʘʨʣʠʯʘʥʦʚʘ (1979) ʧʦʨʽʚʥʶʚʘʣʘ ʮʠʪʦ- ̔  ʘʥʛʽʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʥʠʞʥʽʭ ʦʣʠʚ 

ʽ ʟʫʙʯʘʩʪʠʭ ʷʜʝʨ ʤʦʟʦʯʢʘ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ ʣʶʜʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʥʘ 32 ʦʙôʻʢʪʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʫ ʚʽʮʽ ʚʽʜ 4-ʭ ʜʦ 

10-ʪʠ ʤʽʩʷʮʽʚ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʗʜʨʦ ʥʠʞʥʴʦʾ ʦʣʠʚʠ ʽ ʟʫʙʯʘʩʪʝ 

ʷʜʨʦ ʤʦʟʦʯʢʘ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʧʣʦʜʘ ʫ ʚʽʮʽ 5-ʪʠ ʤʽʩʷʮʽʚ. ɸʚʪʦʨ ʦʧʠʩʘʣʘ ʬʦʨʤʫ, 

ʨʦʟʤʽʨʠ ʪʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʥʠʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʢʣʽʪʠʥ ʛʣʽʾ ʚ ʨʽʟʥʽ 
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ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ ʧʣʦʜʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʣʦʜʘ 5-ʪʠ ʤʽʩʷʮʽʚ ʥʝʡʨʦʥʠ ʤʘʶʪʴ 

ʦʢʨʫʛʣʫ ʘʙʦ ʦʚʘʣʴʥʫ ʬʦʨʤʫ, ʚ 8 ʤʽʩʷʮʽʚ ï ʱʝ ʡ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʫ, ʘ ʫ ʧʣʦʜʘ 9-10 

ʤʽʩʷʮʽʚ ʥʝʡʨʦʥʠ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨʤʦʶ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʚ ʦʙʦʭ ʷʜʨʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʥʘ 1 ʤʤ2, ʘʣʝ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʛʣʽʾ 

ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʛʣʽʘʣʴʥʠʡ ʽʥʜʝʢʩ. ʇʘʨʘʣʝʣʴʥʦ ʟʽ ʟʤʽʥʘʤʠ ʫ ʷʜʨʘʭ ʚʩʪʘʥʦʚʣʝʥʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʙʫʜʦʚʠ ʢʘʧʽʣʷʨʥʦʾ ʩʽʪʢʠ ʫ ʧʣʦʜʽʚ ʚʽʜ 5 ʜʦ 10-ʪʠ ʤʽʩʷʮʽʚ [50]. 

ʄʽʣʣʝʨ (1978) ʜʦʩʣʽʜʞʫʚʘʚ ʧʨʝʥʘʪʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʚʽʜʜʽʣʫ 

ʷʜʝʨ ʦʢʦʨʫʭʦʚʦʛʦ ʥʝʨʚʘ ʫ ʩʩʘʚʮʽʚ ʽ ʫ ʣʶʜʠʥʠ. ɺʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʦ 102 ʧʨʝʧʘʨʘʪʘ 

ʤʦʟʢʫ ʪʚʘʨʠʥ ʽ 39 ï ʤʦʟʢʫ ʣʶʜʠʥʠ. ɸʚʪʦʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʧʘʨʘʩʠʤʧʘʪʠʯʥʘ 

ʯʘʩʪʠʥʘ ʷʜʝʨ ʦʢʦʨʫʭʦʚʦʛʦ ʥʝʨʚʘ ʚ ʨʦʩʪʨʦ-ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʣʦʢʘʣʽʟʫʻʪʴʩʷ 

ʚ ʧʝʨʝʜʥʽʡ ʪʨʝʪʠʥʽ ʛʦʣʦʚʥʠʭ ʩʦʤʘʪʠʯʥʠʭ ʷʜʝʨ ʷʢ ʫ ʪʚʘʨʠʥ, ʪʘʢ ʽ ʫ ʣʶʜʠʥʠ. ɺ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ ʣʶʜʠʥʠ ʩʦʤʘʪʠʯʥʽ ʷʜʨʘ ʦʢʦʨʫʭʦʚʦʛʦ ʥʝʨʚʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʧʝʨʰʝ ʫ ʝʤʙʨʽʦʥʘ 2-ʭ ʤʽʩʷʮʽʚ, ʘ ʚʝʛʝʪʘʪʠʚʥʽ ï ʫ ʧʣʦʜʘ 3-ʭ ʤʽʩʷʮʽʚ. 

ʊʘʢʦʞ ʘʚʪʦʨʦʤ ʦʧʠʩʘʥʽ ʨʦʟʤʽʨʠ, ʬʦʨʤʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʽʚ ʷʜʝʨ ʦʢʦʨʫʭʦʚʦʛʦ ʥʝʨʚʘ  ʫ ʧʣʦʜʽʚ ʚʽʜ 4-ʭ ʜʦ 10-ʪʠ 

ʤʽʩʷʮʽʚ [36]. 

ʈʦʟʚʠʪʦʢ ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ ʩʪʦʚʙʫʨʘ ʤʦʟʢʫ ʚ ʦʥʪʦʛʝʥʝʟʽ ʥʠʞʯʦʾ 

ʤʘʚʧʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʶʜʠʥʦʶ ʜʦʩʣʽʜʞʫʚʘʚ ɸʤʫʥʮ (1976). ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʦʟʢʫ ʤʘʢʘʢ ʨʝʟʫʩ ʫ ʚʽʮʽ: 1,5; 2,5; 3 ʤʽʩʷʮʽ, ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ; 

0,5; 3 ʨʦʢʠ ʞʠʪʪʷ ʪʘ ʜʦʨʦʩʣʦʛʦ. ʋ ʣʶʜʠʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʦʟʦʢ ʝʤʙʨʽʦʥʽʚ ʽ 

ʧʣʦʜʽʚ ʫ ʚʽʮʽ: 1,5; 2,5; 3; 4,5; 8 ʤʽʩʷʮʽʚ, ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ; 0,5; 3; 7 ʨʦʢʽʚ ʪʘ 

ʜʦʨʦʩʣʦʛʦ. ɸʚʪʦʨ ʜʦʩʣʽʜʠʚ 14 ʦʩʥʦʚʥʠʭ ʷʜʝʨ ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ ʩʪʦʚʙʫʨʘ 

ʤʦʟʢʫ, ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʟʜʽʣʠʚ ʾʭ ʥʘ 3 ʛʨʫʧʠ: ʩʝʨʝʜʠʥʥʫ, 

ʤʝʜʽʘʣʴʥʫ ʪʘ ʣʘʪʝʨʘʣʴʥʫ. ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 

ʚʧʝʨʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʷʜʨʦ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʚ 4,5 ʤʽʩʷʮʷ, ʘ ʽʥʰʽ ʷʜʨʘ ʨʝʪʠʢʫʣʷʨʥʦʾ 

ʬʦʨʤʘʮʽʾ ï ʚ 8 ʤʽʩʷʮʽʚ. ɺ ʦʩʪʘʥʥʽ ʤʽʩʷʮʽ ʚʘʛʽʪʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʷʜʝʨ ʥʘ ʢʣʽʪʠʥʥʽ ʛʨʫʧʠ. ɺ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʱʽʣʴʥʽʩʪʴ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʚ ʤʘʚʧʠ, ʪʘʢ ʽ ʫ ʣʶʜʠʥʠ , ʘʣʝ ʫ ʣʶʜʠʥʠ ʮʽ ʟʤʽʥʠ 

ʜʝʱʦ ʢʨʘʱʝ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʫ ʤʘʚʧʠ [4]. 
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1.2 ʅʘʫʢʦʚʽ ʧʦʛʣʷʜʠ ʩʪʦʩʦʚʥʦ ʤʦʨʬʦʛʝʥʝʟʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ 

 

ʅʘʡʧʝʨʰʽ ʝʪʘʧʠ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ - ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʥʝʡʨʦʥʽʚ. ʇʦʯʠʥʘʻʪʴʩʷ ʮʝʡ ʧʨʦʮʝʩ ʥʘ ʩʪʘʜʽʾ ʛʘʩʪʨʫʣʷʮʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʩʪʨʫʢʪʫʨʘ ʝʤʙʨʽʦʥʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʰʘʨʽʚ, ʩʢʣʘʜʦʚʠʭ 

ʡʦʛʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʜʚʦʭ ʜʦ ʪʨʴʦʭ. ʉʘʤʠʡ ʚʝʨʭʥʽʡ, ʝʧʽʜʝʨʤʘʣʴʥʠʡ ʰʘʨ 

ʝʤʙʨʽʦʥʘ, ʜʘʻ ʧʦʯʘʪʦʢ ʥʝʡʨʦʝʢʪʦʜʝʨʤʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʦʚʠʤ ʢʣʽʪʠʥʘʤ, ʷʢʽ ʻ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ɼʽʣʷʥʢʘ ʝʤʙʨʽʦʥʘ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʧʝʨʝʜʥʠʢʠ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʨʚʦʚʦʶ ʧʣʘʩʪʠʥʢʦʶ [322, 326]. 

ʋʪʚʦʨʝʥʥʷ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʧʝʨʝʜʫʻ ʥʘʩʪʫʧʥʽʡ ʩʪʘʜʽʾ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ - ʧʝʨʚʠʥʥʦʾ ʥʝʡʨʫʣʷʮʠʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 3-4 ʪʠʞʥʽ 

ʛʝʩʪʘʮʽʾ. ʅʝʡʨʫʣʷʮʽʷ ʫ ʣʶʜʠʥʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʤʠʢʘʥʥʷ ʤʝʜʫʣʷʨʥʠʭ ʚʘʣʠʢʽʚ ʥʘ 

ʨ̔ ʚʥʽ ʧʨʦʨʦʤʙʦʤʝʨʽʚ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ [259]. ɿ ʜʘʥʦʾ ʜʽʣʷʥʢʠ 

ʚ ʨʦʩʪʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʘʻʪʴʩʷ ʭʚʠʣʷ ʟʤʠʢʘʥʥʷ ʤʝʜʫʣʷʨʥʠʭ ʚʘʣʠʢʽʚ, ʷʢʘ 

ʬʦʨʤʫʻ ʧʦʢʨʽʚʣʶ ʩʝʨʝʜʥʴʦʛʦ ʽ ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ, ʽ ʭʚʠʣʷ ʟʫʧʠʥʷʻʪʴʩʷ ʙʽʣʷ 

ʜʦʨʩʘʣʴʥʦʛʦ ʢʨʘʶ ʨʦʩʪʨʘʣʴʥʦʛʦ ʥʝʡʨʦʧʦʨʘ. ɺʽʜ ʨʦʩʪʨʘʣʴʥʦʛʦ ʢʨʘʶ ʥʝʨʚʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʚ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘʢʦʞ ʨʫʭʘʻʪʴʩʷ ʭʚʠʣʷ ʟʤʠʢʘʥʥʷ 

ʤʝʜʫʣʷʨʥʠʭ ʚʘʣʠʢʽʚ, ʷʢʘ ʟʫʧʠʥʷʻʪʴʩʷ ʙʽʣʷ ʚʝʥʪʨʘʣʴʥʦʛʦ ʢʨʘʶ ʨʦʩʪʨʘʣʴʥʦʛʦ 

ʥʝʡʨʦʧʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʡʨʦʧʦʨ ̒  ʪʦʯʢʦʶ ʟʽʪʢʥʝʥʥʷ ʜʚʦʭ ʭʚʠʣʴ ʥʝʡʨʫʣʷʮʽʾ, 

ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʥʘ ʦʜʥʽʡ. ʋ ʣʶʜʠʥʠ ʰʚʠʜʢʽʩʪʴ, ʟ ʷʢʦʶ ʨʫʭʘʶʪʴʩʷ 

ʭʚʠʣʽ ʥʝʡʨʫʣʷʮʽʾ ʤʘʻ ʨʽʟʥʽ ʪʝʤʧʠ. ʐʚʠʜʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʠʢʘʥʥʷ ʤʝʜʫʣʷʨʥʠʭ 

ʚʘʣʠʢʽʚ ʚ ʜʽʣʷʥʮʽ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ, ʧʦʚʽʣʴʥʽʰʝ ï ʚ ʜʽʣʷʥʮʽ 

ʜʦʚʛʘʩʪʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ʊʘʢ, ʷʢʱʦ ʥʝʡʨʫʣʷʮʽʷ ʣʶʜʩʴʢʦʛʦ ʝʤʙʨʽʦʥʘ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʥʘ 22-ʡ ʜʝʥʴ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʦ ʚ ʜʽʣʷʥʮʽ ʩʝʨʝʜʥʴʦʛʦ 

ʽ ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ ʚʦʥʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ 23-ʡ ʜʝʥʴ, ʢʽʥʮʝʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʨʦʩʪʨʘʣʴʥʦʛʦ ʥʝʡʨʦʧʦʨʘ ï ʥʘ 24-ʡ ʜʝʥʴ, ʘ ʚ ʜʽʣʷʥʮʽ ʜʦʚʛʘʩʪʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ ï ʥʘ 26-ʡ ʜʝʥʴ ʨʦʟʚʠʪʢʫ. ɼʘʥʝ ʷʚʠʱʝ ʧʦʷʩʥʶʻ ʥʠʟʴʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ 

ʚʘʜ ʨʦʟʚʠʪʢʫ ʧʨʦʤʽʞʥʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ, ʽ, ʥʘʚʧʘʢʠ ï ʚʠʩʦʢʫ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʚʘʜ ʨʦʟʚʠʪʢʫ ʜʦʚʛʘʩʪʦʛʦ ʪʦ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ [46].   
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ɿ ʥʝʨʚʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʬʦʨʤʫʪ̒ʴʩʷ ʥʝʨʚʦʚʘ ʪʨʫʙʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʪʽʣʴʢʠ ʦʜʠʥ ʰʘʨ ʥʝʨʚʦʚʠʭ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʦʪʦʯʫʶʪʴ ʧʦʨʦʞʥʠʥʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ʅʘʜʘʣʽ ʚ ʭʦʜʽ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ 

ʧʦʨʦʞʥʠʥʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʰʣʫʥʦʯʢʦʚʫ ʩʠʩʪʝʤʫ ʤʦʟʢʫ 

[326]. 

Bergqust & Kallen (1953), ʚʠʚʯʘʶʯʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʦʟʢʦʚʦʾ ʪʨʫʙʢʠ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʤʙʨʽʦʛʝʥʝʟʫ ʫ ʥʠʞʯʠʭ ʽ ʚʠʱʠʭ ʭʨʝʙʝʪʥʠʭ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʜʽʣʷʥʮʽ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʻ 4 ʝʤʙʨʽʦʥʘʣʴʥʽ ʧʦʚʟʜʦʚʞʥʽ ʢʣʽʪʠʥʥʽ ʩʪʦʚʧʠ 

(columnae dorsalis, dorsolateralis, ventrolaterales, ventralis), ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ ʟ ʥʝʚʨʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ. ʊʘʢʦʞ, ʚʦʥʠ ʜʦʩʣʽʜʠʣʠ 

ʨʦʟʚʠʪʦʢ ʷʜʝʨ ʩʪʦʚʙʫʨʘ ʤʦʟʢʫ ʟ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʢʣʽʪʠʥʥʠʭ ʩʪʦʚʧʽʚ, ʟʦʢʨʝʤʘ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʝʩʪʠʙʫʣʷʨʥʽ ʷʜʨʘ ʫʪʚʦʨʶʶʪʴʩʷ ʟ columnae dorsolateralis, ʘ 

ʟʘʢʣʘʜʢʘ ʤʦʟʦʯʢʘ - ʟ columnae dorsalis [109]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʪʘʜʽʡ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ ʻ ʥʝʡʨʦʥʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʷ. ɼʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʽʚ ʤʽʛʨʘʮʽʾ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʟʦʥʽ ʽ ʧʦʜʽʣʷʶʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦ, 

ʟʙʽʣʴʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʥʝʡʨʦʥʥʠʭ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ. ʅʘʜʘʣʽ ʢʣʽʪʠʥʠ 

ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʧʦʜʽʣʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʟ ʦʜʥʽʻʾ 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʦʜʥʘ ʩʪʦʚʙʫʨʦʚʘ ʽ ʜʨʫʛʘ, ʷʢʘ ʤʦʞʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʚ ʥʝʡʨʦʙʣʘʩʪ, ʢʣʽʪʠʥʫ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ, ʢʦʨʦʪʢʠʡ ʧʦʧʝʨʝʜʥʠʢ 

ʥʝʡʨʦʥʘ ʘʙʦ ʞ ʙʘʟʘʣʴʥʫ ʧʨʦʛʝʥʽʪʦʨʥʫ ʢʣʽʪʢʫ. ʂʦʨʦʪʢʽ ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʡʨʦʥʘ ʽ 

ʢʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʥʝ ʟʘʣʠʰʘʶʪʴ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ, ʘ ʙʘʟʘʣʴʥʽ 

ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʚʽʜ ʥʝʾ ʽ ʬʦʨʤʫʶʪʴ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʫ 

ʟʦʥʫ [289]. ɺʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ ʮʠʣʽʥʜʨʠʯʥʠʡ ʥʝʡʨʦʝʧʽʪʝʣʽʡ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʩʪʘʻ ʧʩʝʚʜʦʙʘʛʘʪʦʰʘʨʦʚʠʤ.  

ʋ ʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʪʘ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʟʦʥʽ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʫʣʠ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʝʨʠʬʽʢʦʚʘʥʦ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʟʨʽʟʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʤʦʟʢʫ ʤʠʰʝʡ ʽ ʱʫʨʽʚ ʘʥʪʠʪʽʣʘʤʠ ʜʦ 

ʥʝʩʪʠʥʫ. ʂʽʣʴʢʽʩʪʴ ʥʝʩʪʠʥʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʝʢcʧʦʥʝʥʮʽʘʣʴʥʦ ʟʨʦʩʪʘʻ ʫ ʚʩʽʭ 
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ʜʽʣʷʥʢʘʭ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʤʦʟʢʫ. ɸʥʪʠʪʽʣʘ ʜʦ ʥʝʩʪʠʥʫ ʟʘʙʘʨʚʣʶʶʪʴ 

ʥʦʚʦʫʪʚʦʨʝʥʥʽ ʢʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ [43]. 

ʂʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʚʠʢʦʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʬʫʥʢʮʽʾ: ʧʦ-ʧʝʨʰʝ, ʚʦʥʠ 

ʥʘʧʨʘʚʣʷʶʪʴ ʤʽʛʨʘʮʽʶ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʥʝʡʨʦʙʣʘʩʪʽʚ, ʧʦ-ʜʨʫʛʝ ʰʣʷʭʦʤ 

ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʦʥʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʥʝʡʨʦʥʥʽ ʧʨʦʛʝʥʽʪʦʨʥʽ 

ʢʣʽʪʠʥʠ ʽ ʥʝʡʨʦʙʣʘʩʪʠ, ʘ ʪʘʢʦʞ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʛʣʦ̔ʙʣʘʩʪʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ ʢʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʦʧʠʩʫʶʪʴ ʷʢ ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʡʨʦʥʽʚ, 

ʘʩʪʨʦʮʠʪʽʚ ʘʙʦ ʦʣʛ̔ʦʜʝʥʜʨʦʮʠʪʦʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʜʽʾ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ, ʚ 

ʦʜʥʦʤʫ ʟ ʥʝʜʘʚʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʘʥʠʭ ʢʣʽʪʠʥ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦ ʚ ʤʦʞʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʘʙʦ ʥʝʡʨʦʥʘ, ʘʙʦ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

[289]. 

ʅʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʥʪʦʛʝʥʝʟ ʢʣʽʪʠʥ ʈɻ ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ 

Rakis (1972), ʟʦʢʨʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʥʠʤ ʚʠʷʚʣʝʥʦ ʾʾ  

ʫʯʘʩʪʽ ʚ ʤʽʛʨʘʮʽʾ ʥʝʡʨʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʢʦʨʠ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʫ ʧʨʠʤʘʪʽʚ. Levitt & Rakis (1980), Choi (1981) ʪʘ Levitt, Cooper & Rakic 

(1981) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʢʣʽʪʠʥʠ ʈɻ ʤʽʩʪʷʪʴ ʛʨʘʥʫʣʠ ʛʣʽʢʦʛʝʥʘ ʽ ʜʣʷ ʥʠʭ ʻ 

ʚʣʘʩʪʠʚʦʶ ʝʢʩʧʨʝʩʽʷ GFAP, ʪʦʙʪʦ ʚʦʣʦʜʽʶʪʴ ʘʩʪʨʦʮʠʪʘʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

[227, 228, 134].  Malatesta ʽʟ ʩʧʽʚʘʚʪ. (2000) ʜʦʚʽʚ, ʱʦ ʜʣʷ ʢʣʽʪʠʥʠ ʈɻ ʭʘʨʘʢʪʝʨʥʽ 

ʧʨʦʛʝʥʽʪʦʨʥʽ ʘʙʦ ʥʘʚʽʪʴ ʽ ʩʪʦʚʙʫʨʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʨʚʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʚ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʾ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ ʚʽʜ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ [243].  

ʇ̔ ʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʨʘʜʽʘʣʴʥʘ ʛʣʽʷ, ʚʠʧʝʨʝʜʞʘʶʯʠ, 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟ ʢʣʽʪʠʥ ʩʫʜʠʥʥʦʛʦ ʩʧʣʝʪʝʥʥʷ ʤôʷʢʦʾ ʦʙʦʣʦʥʢʠ ʤʦʟʢʫ, ʷʢʽ ʥʘʜʘʣʽ 

ʤʽʛʨʫʶʪʴ ʚ ʪʦʚʱʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ɹʽʧʦʣʷʨʥʽ ʢʣʽʪʠʥʠ ʈɻ ʧʦʙʫʜʦʚʘʥʽ 

ʘʩʠʤʝʪʨʠʯʥʦ: ʧʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʠʡ (ʮʠʣʽʘʨʥʠʡ) ʚʽʜʨʦʩʪʦʢ ʙʽʧʦʣʷʨʥʦʾ ʢʣʽʪʠʥʠ, 

ʦʙʝʨʥʝʥʠʡ ʜʦ ʝʧʝʥʜʠʤʠ, ʻ ʢʦʨʦʪʢʠʤ, ʪʦʜʽ ʷʢ ʧʨʦʪʠʣʝʞʥʠʡ ʜʦʚʛʠʡ ʚʽʜʨʦʩʪʦʢ 

ʧʨʦʥʠʟʫʻ ʚʩʶ ʪʦʚʱʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ [129].  

ɺ ʪʽʣʘʭ ʪʘ ʚʽʜʨʦʩʪʢʘʭ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ ʩʠʥʪʝʟʫʻʪʴʩʷ ʛʣʽʘʣʴʥʠʡ 

ʬʽʙʨʠʣʷʨʥʠʡ ʢʠʩʣʠʡ ʙʽʣʦʢ (GFAP), ʷʢʠʡ ʚʠʷʚʣʷʻʪʴʩʷ ʟ 10 ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪʽ [97, 

135]. ʋ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʚ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ 
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ʤʽʩʪʷʪʴʩʷ ʢʫʙʽʯʥʽ ʘʙʦ ʩʪʦʚʧʯʘʩʪʽ ʝʧʝʥʜʠʤʦʮʠʪʠ, ʷʢʽ ʻ GFAP-ʥʝʛʘʪʠʚʥʠʤʠ [122, 

157]. ɺ ʩʪʽʥʮʽ ʰʣʫʥʦʯʢʽʚ ʚʠʜʽʣʷʶʪʴ ʧʨʦʤʽʞʥʫ ʬʦʨʤʫ ʢʣʽʪʠʥ ʤʽʞ ʨʘʜʽʘʣʴʥʠʤ 

ʛʣʽʦʮʠʪʦʤ ʪʘ ʝʧʝʥʜʠʤʦʮʠʪʦʤ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʥʽʮʠʪʘʤʠ. ɼʘʥʘ ʢʣʽʪʠʥʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʙʘʟʘʣʴʥʦʛʦ ʚʽʜʨʦʩʪʢʫ, ʷʢʠʡ ʧʨʠʤʠʢʘʻ ʜʦ ʥʝʡʨʦʥʽʚ 

ʪʘ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʤʦʟʢʫ, ʘ ʥʘ ʾʭ  ʘʧʽʢʘʣʴʥʦʤʫ ʢʽʥʮʽ ʚʽʜʩʫʪʥʽ 

ʤʽʢʨʦʚʦʨʩʠʥʢʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʘʥʽ ʢʣʽʪʠʥʠ ʧʝʨʝʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ 

ʩʧʠʥʥʦʤʦʟʢʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʧʝʨʚʠʥʥʫ ʢʘʧʽʣʷʨʥʫ ʩʽʪʢʫ ʚʦʨʽʪʥʦʾ ʩʠʩʪʝʤʠ ʛʽʧʦʬʽʟʘ 

[299]. 

ʊʘʥʽʮʠʪʠ ʫ ʱʫʨʽʚ ʧʦʯʠʥʘʶʪʴ ʨʦʟʚʠʪʦʢ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʜʥʽʚ 

ʚʘʛʽʪʥʦʩʪʽ, ʧʦʚʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʦʩʷʛʘʶʪʴ ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʞʠʪʪʷ [93]. 

ʋ ʣʶʜʠʥʠ ʨʦʟʚʠʪʦʢ ʝʧʝʥʜʠʤʠ ʚ ʜʽʣʷʥʮʽ ʙʽʯʥʠʭ ʣhʫʥʦʯʢʽʚ ʜʦʩʣʽʜʞʫʚʘʚ Gould 

(1990). ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʤʤʫʥʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥ ̫ ʚʽʥ ʧʨʘʛʥʫʚ ʚʠʨʽʰʠʪʠ ʩʧʽʨʥʝ ʧʠʪʘʥʥʷ ʫ ʧʦʭʦʜʞʝʥʥʽ 

ʪʘʥʽʮʠʪʽʚ: ʟ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ ʘʙʦ ʟ ʽʥʰʠʭ ʧʦʧʫʣʷʮʽʡ ʢʣʽʪʠʥ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ 

ʟʦʥʠ. ʁʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʘʥʽʮʠʪʠ, ʡʤʦʚʽʨʥʦ, ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ 

ʝʧʝʥʜʠʤʦʮʠʪʠ ʧʽʩʣʷ ʥʘʙʫʪʪʷ ʥʠʤʠ ʚʽʡʦʢ ʽ ʚʪʨʘʪʦʶ ʙʘʟʘʣʴʥʠʭ ʚʽʜʨʦʩʪʢʽʚ [172].  

ɺ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʽʩʪʦʛʝʥʝʟ ʢʣʽʪʠʥʠ ʈɻ ʻ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤ, ʥʽʞ ʚʚʘʞʘʣʦʩʴ ʨʘʥʽʰʝ. ʅʘʡʙʽʣʴʰ ʨʘʥʥʽ ʧʦʨʮʽʾ ʈɻ ʚʠʥʠʢʘʣʠ ʽʟ ʅʉʂ 

ʩʫʜʠʥʥʠʭ ʩʧʣʝʪʝʥʴ ʤôʷʢʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʽʛʨʫʶʯʠʭ ʚ ʥʝʡʨʦʧʘʨʝʥʭʽʤʫ. 

ɼʨʫʛʘ ʧʦʨʮʽʷ ʈɻ ʚʠʥʠʢʘʣʘ ʽʟ ʅʉʂ ʥʝʡʨʦʝʢʪʦʜʝʨʤʠ. ʊʨʝʪʷ ʧʦʨʮʽʷ ʈɻ 

ʫʪʚʦʨʠʣʘʩʴ ʟ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ ʪʘ ʥʝʡʨʦʤʝʟʝʥʭʽʤʠ [181]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫʷʚʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʥʝʡʨʦ- ʪʘ ʛʣʽʦʛʝʥʝʟʫ ʙʫʣʠ ʩʫʪʪʻʚʦ 

ʨʦʟʰʠʨʝʥʽ. ɺʠʩʣʦʚʣʝʥʝ ʧʨʠʧʫʱʝʥʥʷ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʘʥʥʴʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. ʂʣʽʪʠʥʠ ʈɻ ʧʦʜʽʣʷʶʪʴʩʷ ʩʠʤʝʪʨʠʯʥʠʤ ʤʽʪʦʟʦʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʽ ʥʦʚʽ ʢʣʽʪʠʥʠ ʈɻ, ʘʙʦ ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʤʽʪʦʟʘʤʠ. ɺ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʙʽʧʦʣʷʨʥʽ ʚʠʪʷʛʥʫʪʽ ʢʣʽʪʠʥʠ ʈɻ ʧʨʦʥʠʟʫʶʪʴ ʚʩʶ ʪʦʚʱʫ ʩʧʠʥʥʦʛʦ ʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘʧʽʢʘʣʴʥʠʡ ʾʭ ʚʽʜʨʦʩʪʦʢ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ 

ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ ʤʦʟʢʫ, ʘ ʙʘʟʘʣʴʥʠʡ ʢʦʥʪʘʢʪʫʻ ʟ ʧʦʨʦʞʥʠʥʦʶ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ [12]. ʂʣʽʪʠʥʠ ʈɻ ʚʥʘʩʣʽʜʦʢ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʤʽʪʦʟʫ ʽ ʧʽʜ ʚʧʣʠʚʦʤ 
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ʬʘʢʪʦʨʽʚ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʟʜʘʪʥʽ ʜʠʚʝʨʛʝʥʪʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ ʚ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʣʽʪʠʥʥʽ ʜʠʬʝʨʦʥʠ ï ʥʝʡʨʦʙʣʘʩʪʠʯʥʠʡ, ʛʣʽʦʙʣʘʩʪʠʯʥʠʡ ʽ ʝʧʝʥʜʠʤʦʙʣʘʩʪʠʯʥʠʡ 

[293]. Zhong & Chia (2008) ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʚʘʨʽʘʥʪʘ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʈɻ ʧʝʨʝʜʥʽʭ 

ʚʽʜʜʽʣʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ: ʧʨʠ ʧʝʨʰʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʨʘʜʽʘʣʴʥʠʡ ʛʣʽʦʮʠʪ ʽ 

ʥʝʡʨʦʙʣʘʩʪ, ʧʨʠ ʜʨʫʛʦʤʫ ï ʨʘʜʽʘʣʴʥʠʡ ʛʣʽʦʮʠʪ ʽ ʪʘʢ ʟʚʘʥʠʡ ʙʘʟʘʣʴʥʠʡ 

ʧʨʦʛʝʥʽʪʦʨ, ʷʢʠʡ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʫ ʟʦʥʫ ʽ ʟʜʽʡʩʥʶʻ ʦʜʠʥ 

ʤʽʪʦʪʠʯʥʠʡ ʮʠʢʣ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʚʦʭ ʥʝʡʨʦʙʣʘʩʪʽʚ [364]. ɼʦʚʝʜʝʥʘ 

ʤʽʞʤʽʪʦʪʠʯʥʘ ʤʽʛʨʘʮʽʷ ʷʜʝʨ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ, ʷʢʘ ʚʣʘʩʪʠʚʘ ʨʘʥʥʽʤ 

ʥʝʡʨʦʝʧʽʪʝʣʽʦʮʠʪʘʤ. ʗʜʨʦ ʢʣʽʪʠʥʠ ʤʽʛʨʫʻ ʚ ʪʫ ʾʾ ʯʘʩʪʠʥʫ, ʷʢʘ ʦʙʝʨʥʝʥʘ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. ʂʣʽʪʠʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʽ ʧʽʩʣʷ ʧʦʜʽʣʫ ʷʜʨʘ ʜʦʯʽʨʥʽʭ ʢʣʽʪʠʥ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʘʧʽʢʘʣʴʥʫ ʯʘʩʪʠʥʫ ʫʪʚʦʨʝʥʦʾ ʢʣʽʪʠʥʠ, ʜʝ ʟʥʦʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʝʧʣʽʢʘʮʽʷ ɼʅʂ. ʄʽʪʦʪʠʯʥʠʡ ʮʠʢʣ ʽ ʮʠʢʣ ʷʜʝʨʥʦʾ ʤʽʛʨʘʮʽʾ ʪʨʠʚʘʻ ʚʽʜ 5 ʜʦ 24 

ʛʦʜʠʥ [250].  

ɯʥʰʘ ʛʨʫʧʘ ʢʣʽʪʠʥ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʟʦʥʽ - ʢʦʨʦʪʢʽ 

ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʨʬʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʢʦʨʦʪʢʠʭ ʙʘʟʘʣʴʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʽ, ʤʦʞʣʠʚʦ, ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 

ʚʠʢʣʶʯʥʦ ʥʝʡʨʦʥʥʦʾ ʧʦʧʫʣʷʮʽʾ (Sawamoto et al., 2001) [305]. ʇʠʪʘʥʥʷ ʧʨʦ 

ʧʦʭʦʜʞʝʥʥʷ ʢʦʨʦʪʢʠʭ ʥʝʡʨʦʥʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ (ʚʽʜ ʢʣʽʪʠʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ, ʘʙʦ 

ʚʽʜ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ) ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. 

ʅʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥ ̔ ʢʣʽʪʠʥʠ, ʢʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʽ ʢʦʨʦʪʢʽ ʧʦʧʝʨʝʜʥʠʢʠ 

ʥʝʡʨʦʥʽʚ ʻ ʘʧʽʢʘʣʴʥʠʤʠ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʘʧʽʢʘʣʴʥʦ-ʙʘʟʘʣʴʥʦʾ ʧʦʣʷʨʥʽʩʪʶ, ʥʘʷʚʥʽʩʪʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʜʦʤʝʥʫ 

ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ, ʽ ʟʙʝʨʽʛʘʶʪʴ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʝʞʘʭ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʾʤ, ʙʘʟʘʣʴʥʽ 

ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ ʥʝ ʤʘʶʪʴ ʙʘʟʘʣʴʥʠʭ ʽ ʘʧʽʢʘʣʴʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, ʜʽʣʷʪʴʩʷ 

ʪʽʣʴʢʠ ʩʠʤʝʪʨʠʯʥʦ ʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʟʦʥʽ [271, 272]. ʇʨʠ 

ʧʦʜʽʣʽ ʪʘʢʦʾ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ ʥʝʡʨʦʙʣʘʩʪʘ. ʇʦʧʝʨʝʜʥʠʢʘʤʠ ʙʘʟʘʣʴʥʠʭ 

ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʻ ʘʙʦ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʝ ʢʣʽʪʠʥʠ, ʘʙʦ ʢʣʽʪʠʥʠ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. 
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ʐʚʠʜʢʠʡ ʨʽʩʪ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʨʦʜʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ. ɺ ʤʦʟʢʦʚʦʤʫ ʩʝʛʤʝʥʪʽ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ ʣʶʜʠʥʠ ʤʽʛʨʘʮʽʷ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʩʣʷ ʧʝʨʰʦʛʦ 

ʤʽʩʷʮʷ ʛʝʩʪʘʮʽʾ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ [295].  

ɺ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʦʪʦʢʠ ʤʽʛʨʫʶʯʠʭ 

ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ: ʨʘʜʽʘʣʴʥʠʡ ʧʦ ʚʦʣʦʢʥʘʤ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʪʘ 

ʪʘʥʛʝʥʮʽʘʣʴʥʠʡ - ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʟʜʦʚʞ ʢʣʽʪʠʥʥʠʭ ʰʘʨʽʚ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʧʦʪʦʢʽʚ ʧʦ ʨʘʜʽʘʣʴʥʦʤʫ / ʪʘʥʛʝʥʮʽʘʣʴʥʦʤʫ h ʣʷʭʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1/9 

ʜʦ 1/4 [129]. 

ʅʘ ʩʘʤʠʭ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʥʝʡʨʦʦʥʪʦʛʝʥʝʟʫ ʚʽʜʩʪʘʥʴ, ʷʢʘ ʜʦʣʘʻʪʴʩʷ 

ʢʣʽʪʠʥʘʤʠ ʧʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ, ʥʝʚʝʣʠʢʘ ʽ ʪʦʤʫ ʥʝʡʨʦʙʣʘʩʪʠ ʤʽʛʨʫʶʪʴ ʩʧʦʩʦʙʦʤ, 

ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʩʦʤʘʣʴʥʦʶ ʪʨʘʥʩʣʦʢʘʮʽʻʶ [262]. ʇʨʠ ʩʦʤʘʣʴʥʽʡ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ʥʘ ʪʽʣʽ ʥʝʡʨʦʙʣʘʩʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʜʦʚʛʠʡ ʙʘʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʛʦ ʢʣʽʪʠʥʘ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʧʽʘʣʴʥʦʡ (ʩʘʤʦʾ ʟʦʚʥʽʰʥʴʦʾ) ʧʦʚʝʨʭʥʽ ʤʦʟʢʫ, 

ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʷʜʨʦ ʢʣʽʪʠʥʠ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʮʠʪʦʧʣʘʟʤʫ 

ʧʨʠʢʨʽʧʣʝʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. ʋ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʷʜʨʘ ʚʽʜʨʦʩʪʦʢ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʡʨʦʥ ʟʘʣʠʰʘʻ ʤʘʪʨʠʯʥʫ ʟʦʥʫ ʽ ʧʦʪʨʘʧʣʷʻ ʚ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʫ. 

ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʤʦʟʢʫ ʪʨʠʚʘʻ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʩʪʘʥʴ, ʷʢʫ ʧʦʚʠʥʝʥ 

ʜʦʣʘʪʠ ʥʝʡʨʦʥ ʚ ʧʨʦʮʝʩʽ ʤʽʛʨʘʮʽʾ. ʈʘʟʦʤ ʟ ʮʠʤ ʟʤʽʥʶʻʪʴʩʷ ʩʧʦʩʽʙ ʤʽʛʨʘʮʽʾ - 

ʪʝʧʝʨ ʥʝʡʨʦʥ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʤʽʩʮʷ ʩʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʪʠʥ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. ɹʘʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ ʮʠʭ ʢʣʽʪʠʥ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʧʽʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʽ, ʘ ʷʜʨʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʟʦʥʽ. ʅʝʡʨʦʙʣʘʩʪʠ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʮʠʭ ʢʣʽʪʠʥ ʽ ʧʝʨʝʤʽʱʫʁ ʪʴʩʷ ʧʦ ʥʠʤ ʚ ʤʘʥʪʽʡʥʠʡ ʪʘ 

ʢʨʘʡʦʚʠʡ ʰʘʨʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ɹʫʣʦ ʦʧʠʩʘʥʦ ʪʨʠ ʝʪʘʧʠ ʨʘʜʽʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʽʧʦʣʷʨʥʠʡ ʥʝʡʨʦʙʣʘʩʪ ʤʽʛʨʫʻ ʟ ʤʽʩʮʷ ʩʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʜʦ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ, ʜʝ ʚʽʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʫʣʴʪʠʧʦʣʷʨʥʠʡ ʥʝʡʨʦʙʣʘʩʪ 

ʟ ʚʽʜʨʦʩʪʢʘʤʠ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʪʘ ʩʢʦʨʦʯʫʶʪʴʩʷ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ 

ʤʽʛʨʘʮʽʾ ʤʫʣʴʪʠʧʦʣʷʨʥʠʡ ʥʝʡʨʦʙʣʘʩʪ ʘʙʦ ʜʦʩʷʛʘʻ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʦʤʽʞʥʦʾ 

ʟʦʥʠ, ʘʙʦ ʨʦʟʚʝʨʪʘʻʪʴʩʷ ʽ ʤʽʛʨʫʻ ʚ ʙʽʢ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ ʧʝʨʝʜ ʪʠʤ ʷʢ ʧʦʯʘʪʠ 

ʤʽʛʨʘʮʽʶ ʜʦ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ 
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ʥʝʡʨʦʙʣʘʩʪ ʟʥʦʚʫ ʧʨʠʡʤʘʻ ʙʽʧʦʣʷʨʥʫ ʬʦʨʤʫ ʪʘ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʚʦʣʦʢʦʥ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʽ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ ʥʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʛʦ ʢʽʥʮʝʚʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʤʦʟʢʫ [262]. 

ʅʝʡʨʦʛʝʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʈɻ ʚʠʩʥʘʞʫʻʪʴʩʷ ʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ ʚ ʩʝʨʝʜʠʥʽ 

ʜʨʫʛʦʛʦ ʪʨʠʤʝʩʪʨʘ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʽʛʨʘʮʽʾ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʈɻ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʯʘʩʪʽʰʝ ʚ ʘʩʪʨʦʛʣʽʶ, ʨʽʜʰʝ ï ʚ 

ʥʝʡʨʦʥʠ [129]. 

ʂʨʽʤ ʭʘʨʘʢʪʝʨʥʦʾ ʤʦʨʬʦʣʦʛʽʾ, ʤʘʨʢʝʨʘʤʠ ʈɻ ʻ ʚʽʤʝʥʪʠʥ (ʙʽʣʦʢ 

ʧʨʦʤʽʞʥʠʭ ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ) ʪʘ RC2-ʙʽʣʦʢ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʽ 

ʣʽʧʽʜʽʚ. ʉʧʝʮʠʬʽʯʥʠʡ ʢʦʥʪʘʢʪ ʈɻ ʟ ʧʨʦʛʝʥʽʪʦʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʙʽʣʢʦʤ ʤʽʞʢʣʽʪʠʥʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ï ʘʩʪʨʦʪʘʢʪʠʥʦʤ. 

ʄʽʛʨʘʮʽʶ ʢʣʽʪʠʥ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʜʦʩʣʽʜʞʫʚʘʚ Tan 

(1990) ʥʘ ʭʠʤʝʨʥʠʭ ʢʫʨʷʯʠʭ ʪʘ ʧʝʨʝʧʝʣʠʥʠʭ ʝʤʙʨʽʦʥʘʭ ʥʘ ʩʪʘʜʽʾ 10-12 ʩʦʤʽʪʽʚ. 

ɺʽʥ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʷʜʨʘ ʟ ʧʦʚʥʦʶ ʘʙʦ ʯʘʩʪʢʦʚʦʶ ʨʫʭʦʚʦʶ ʬʫʥʢʮʽʻʶ ʧʝʨʝʚʘʞʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʢʣʽʪʠʥ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʘ ʷʜʨʘ ʟ ʯʫʪʣʠʚʦʶ 

ʬʫʥʢʮʽʻʶ ï ʟ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ. ʗʜʨʘ ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʟʤʽʰʘʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʪʦʙʪʦ ʟ ʙʘʟʘʣʴʥʦʾ ʪʘ 

ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʦʢ. ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʚ 

ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʘʭ, 

ʘʣʝ ʩʠʣʴʥʦ ʧʝʨʝʚʘʞʘʻ ʜʦʨʩʦʚʝʥʪʨʘʣʴʥʠʡ ʧʦʪʽʢ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ʋ ʜʦʩʣʽʜʞʝʥʽ 

ʜʦʚʝʜʝʥʘ ʩʫʙʧʽʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥ ʚ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ [333]. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚ ʥʝʨʚʦʚʽʡ ʪʨʫʙʮʽ 

ʬʦʨʤʫʶʪʴʩʷ ʯʦʪʠʨʠ ʢʦʥʮʝʥʪʨʠʯʥʽ ʰʘʨʠ, ʦʙʤʝʞʝʥʽ ʧʦʚʝʨʭʥʝʚʦʶ ʪʘ 

ʧʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʤʝʞʦʚʠʤʠ ʤʝʤʙʨʘʥʘʤʠ: ʚʝʥʪʨʠʢʫʣʷʨʥʠʡ (ʝʧʝʥʜʠʤʥʠʡ, 

ʤʘʪʨʠʯʥʠʡ), ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʠʡ, ʤʘʥʪʽʡʥʠʡ (ʧʨʦʤʽʞʥʠʡ, ʧʣʘʱʦʚʠʡ) ʪʘ 

ʢʨʘʡʦʚʠʡ (ʤʘʨʛʽʥʘʣʴʥʠʡ) [116]. 

ɺʝʥʪʨʠʢʫʣʷʨʥʠʡ (ʝʧʝʥʜʠʤʥʠʡ) ʰʘʨ ʫʪʚʦʨʝʥʠʡ ʨʘʜʽʘʣʴʥʠʤʠ ʛʣʽʦʮʠʪʘʤʠ 

ʪʘ ʧʨʦʤʽʞʥʠʤʠ ʥʝʡʨʦʛʝʥʥʠʤʠ ʧʨʦʛʝʥʽʪʦʨʘʤʠ [164, 257]. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʢʣʽʪʠʥ 

ʈɻ ʧʨʦʤʽʞʥʽ ʥʝʡʨʦʛʝʥʥʽ ʧʨʦʛʝʥʽʪʦʨʠ ʤʽʩʪʷʪʴ ʢʦʨʦʪʢʠʡ ʘʧʽʢʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ, 

ʷʢʠʡ ʢʦʥʪʘʢʪʫʻ ʟ ʚʝʥʪʨʠʢʫʣʷʨʥʦʶ ʧʦʚʝʨʭʥʝʶ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ɹʘʟʘʣʴʥʠʡ 
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ʚʽʜʨʦʩʪʦʢ ʫ ʢʣʽʪʠʥ ʮʴʦʛʦ ʚʠʜʫ ʢʦʨʦʪʰʠʡ, ʥʽʞ ʫ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ, ʽ ʥʝ 

ʫʪʚʦʨʶʻ ʢʦʥʪʘʢʪʫ ʟ ʧʽʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ [80]. ʇʨʦʤʽʞʥʽ 

ʥʝʡʨʦʛʝʥʥʽ ʧʨʦʛʝʥʽʪʦʨʠ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʣʠʰʝ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ.  

ʉʫʙʚʝʪʨʠʢʫʣʷʨʥʠʡ (ʩʫʙʝʧʝʥʜʠʤʥʠʡ) ʰʘʨ ʤʽʩʪʠʪʴ ʙʘʟʘʣʴʥʽ ʧʨʦʛʝʥʽʪʦʨʥʽ 

ʧʦʧʝʨʝʜʥʠʢʠ ʥʝʡʨʦʥʽʚ ʪʘ ʛʣʽʾ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʽʟ ʢʣʽʪʠʥ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʽ 

ʚʪʨʘʪʠʣʠ ʚʣʘʩʪʠʚʽʩʪʴ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ ʷʜʝʨ, ʘʣʝ ʟʙʝʨʽʛʘʶʪʴ ʚʠʩʦʢʫ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ [165, 198, 286]. ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ 

ʢʘʫʜʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʰʘʨʫ ʫʪʚʦʨʶʶʪʴʩʷ ʣʠʰʝ ʢʣʽʪʠʥʠ 

ʛʣʽʾ, ʪʦʜʽ ʷʢ ʜʞʝʨʝʣʦʤ ʥʝʡʨʦʛʝʥʝʟʘ ʻ ʢʣʽʪʠʥʠ ʨʦʩʪʨʘʣʴʥʦ-ʣʘʪʝʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ 

ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ [241]. ɺ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ʧʝʨʝʜʥʽ ʪʘ ʟʘʜʥʽ ʚʽʜʜʽʣʠ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʰʘʨʫ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʠʤʠ ʥʝʡʨʦʛʝʥʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

[165]. ɺ ʯʝʪʚʝʨʪʦʤʫ ʚʘʨʽʘʥʪʽ ʚ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʤʫ ʰʘʨʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʥʝʡʨʘʣʴʥʠʭ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ï A, B, C. ɸ-ʢʣʽʪʠʥʠ 

ʝʢʩʧʨʝʩʫʶʪʴ ʨʘʥʥʽ ʥʝʡʨʦʥʘʣʴʥʽ ʤʘʨʢʝʨʠ ʽ ʦʪʦʯʝʥʽ ɺ-ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʧʦ 

ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʘʩʪʨʦʮʠʪʠ. ʉ-ʢʣʽʪʠʥʠ, ʥʝ ʤʘʶʯʠ, 

ʘʥʪʠʛʝʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʡʨʦʥʽʚ ʪʘ ʛʣʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʤʽʪʦʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [153, 154]. ʉʫʙʚʝʥʪʨʠʢʫʣʷʨʥʘ ʟʦʥʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʜʽʙ, ʤʦʟʦʯʢʘ ï ʜʦ 20 ʤʽʩʷʮʽʚ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʪʠʭ ʜʽʣʷʥʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʝ ʛʽʩʪʦʛʝʥʝʟ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ, ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʠʡ ʰʘʨ ʽʩʥʫʻ ʜʦʚʰʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʦʰʫʢʦʤ ʤʦʞʣʠʚʠʭ ʜʽʣʷʥʦʢ ʝʤʙʨʽʦʛʝʥʝʟʫ ʫ ʤʦʟʢʫ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ ʥʘʫʢʦʚʮʽ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʧʦʩʠʣʝʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʙʫʜʦʚʫ ʪʘ 

ʥʝʡʨʦʦʥʪʦʛʝʥʝʟ ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʜʽʣʷʥʢʠ ʙʽʯʥʠʭ ʰʣʫʥʦʯʢʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʊʘʢ, ʚ ʢʽʥʮʽ 7-ʛʦ ʪʠʞʥʷ ʩʪʽʥʢʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʚ ʜʽʣʷʥʮʽ ʢʽʥʮʝʚʦʛʦ ʤʦʟʢʫ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʰʘʨʽʚ: ʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ, ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʣʝʢʩʠʬʦʨʤʥʦʛʦ ʰʘʨʫ, ʦʜʥʦʰʘʨʦʚʦʾ ʟʘʢʣʘʜʢʠ ʢʦʨʪʠʢʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʽ 

ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ. ʇʽʟʥʽʰʝ ʚʠʜʽʣʷʶʪʴ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʫ ʟʦʥʫ, ʩʧʦʯʘʪʢʫ ʾʾ 

ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʫ, ʧʦʪʽʤ ʟʦʚʥʽʰʥʽʡ ʚʦʣʦʢʥʠʩʪʠʡ ʰʘʨ ʽ ʚʥʫʪʨʽʰʥʽʡ 

ʚʦʣʦʢʥʠʩʪʠʡ ʰʘʨ. ɺ ʥʠʟʮʽ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʚʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʙʫʜʦʚʽ ʪʘ ʫ 
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ʪʨʠʚʘʣʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʧʨʦʛʝʥʽʪʦʨʽʚ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʪʘ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʰʘʨʫ ʫ ʨʽʟʥʠʭ ʪʚʘʨʠʥ [146].  

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʪʘ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʰʘʨʽʚ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʻ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʾ ʽ ʜʦ ʩʴʦʛʦʜʝʥʥʷ. ʊʘʢ, Tramontin, Garc²a-

Verdugo, Lim & Alvarez-Buylla, 2003, ʜʦʩʣʽʜʞʫʶʯʠ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʛʨʠʟʫʥʽʚ, 

ʚʠʷʚʠʚʠʣʠ ʱʦ ʚʝʥʪʨʠʢʫʣʷʨʥʘ ʟʦʥʘ ʫʪʚʦʨʝʥʘ ʣʠʰʝ ʪʽʣʘʤʠ ʨʘʜʽʘʣʴʥʠʭ ʛʣʽʦʮʠʪʽʚ, 

ʘ ʬʦʨʤʘ ʢʣʽʪʠʥ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʩʪʘʜʽʡ 

ʤʽʪʦʪʠʯʥʦʛʦ ʮʠʢʣʫ [339]. 

ɺ ʪʝʧʝʨʽh ʥʽʡ ʯʘʩ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʧʦʧʫʣʷʮʽʷʤʠ ʥʝʡʨʦʛʝʥʥʠʭ ʢʣʽʪʠʥ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʽ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ 

ʰʘʨʽʚ ʽ ʢʣʽʪʠʥʘʤʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʨʽʰʝʥʠʤ. ʊʘʢʦʞ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʜʦʩʣʽʜʞʝʥʦʶ ʙʫʜʦʚʘ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ (ʝʧʝʥʜʠʤʥʦʛʦ) ʰʘʨʫ 

ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. 

ʄʘʥʪʽʡʥʠʡ ʰʘʨ ʤʽʩʪʠʪʴ ʢʣʽʪʠʥʠ, ʷʢʽ ʧʝʨʝʤʽʩʪʠʣʠʩʴ ʟ ʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʪʘ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʰʘʨʽʚ ï ʥʝʡʨʦʙʣʘʩʪʠ ʪʘ ʛʣʽʦʙʣʘʩʪʠ. ʅʝʡʨʦʙʣʘʩʪʠ 

ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʜʽʣʫ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʥʝʡʨʦʥʠ. 

ɻʣʽʦʙʣʘʩʪʠ ʧʨʦʜʦʚʞʫʶʪʴ ʧʦʜʽʣ ʽ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʘʩʪʨʦʮʠʪʽʚ ʽ 

ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʽʚ. ɿ ʢʣʽʪʠʥ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ ʫʪʚʦʨʶʻʪʴʩʷ ʩʽʨʘ ʨʝʯʦʚʠʥʘ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʘ ʯʘʩʪʠʥʘ ʩʽʨʦʾ ʨʝʯʦʚʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦʩʪʤʽʪʦʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʷʢʦʾ ʜʦʟʨʽʚʘʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ 

ʟʘʚʝʨʰʘʻʪʴʩʷ ʚʪʘʥʦʚʣʝʥʥʷʤ ʤʝʨʝʞʽ ʩʠʥʦʧʪʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ [80]. 

ʂʥʦʨʨʝ, ʉʫʚʦʨʦʚʘ (1959) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʧʨʦ ʩʪʨʫʢʪʫʨʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʮʠʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʝʣʝʤʝʥʪʽʚ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʦʥʪʦʛʝʥʝʟʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʣʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʘ ʽ ʚʠʜʽʣʠʣʠ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ: ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ (ʬʘʟʘ, ʷʢʘ ʧʝʨʝʜʫʻ ʜʝʪʝʨʤʽʥʘʮʽʾ; ʬʘʟʘ ʥʝʡʪʨʘʣʴʥʦʾ 

ʜʝʪʝʨʤʽʥʘʮʽʾ; ʬʘʟʘ ʥʝʡʨʦʙʣʘʩʪʠʯʥʦʾ ʽ ʛʣʽʦʙʣʘʩʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ) ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ (ʬʘʟʘ ʥʝʡʨʦʙʣʘʩʪʘ; ʬʘʟʘ ʨʦʩʪʫ ʽ ʜʦʟʨʽʚʘʥʥʷ 

ʥʝʡʨʦʥʘ; ʬʘʟʘ ʟʨʽʣʦʩʪʽ ʥʝʡʨʦʥʘ) [20]. ʋ ʩʚʦʾʡ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ Bystron (2008) 



47 

 

ʚʠʜʽʣʠʚ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʘ: ʚʠʥʠʢʥʝʥʥʷ ʥʝ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʚ ʥʝʡʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʣʽʪʠʥ ʧʨʠʤʽʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ; 

ʚʠʥʠʢʥʝʥʥʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ; ʥʝʡʨʦʙʣʘʩʪʠʯʥʘ ʜʝʪʝʨʤʽʥʘʮʽʷ ï ʧʨʦʷʚ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʥʝʡʨʦʛʣʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ; ʧʝʨʽʦʜ 

ʥʝʡʨʦʙʣʘʩʪʘ ï ʫʪʚʦʨʝʥʥʷ ʥʝʡʨʠʪʫ ʪʘ ʥʝʡʨʦʬʽʙʨʠʣ; ʧʝʨʽʦʜ ʨʦʩʪʫ ʪʘ ʚʠʟʨʽʚʘʥʥʷ 

ʥʝʡʨʦʥʫ ï ʧʦʩʠʣʝʥʠʡ ʨʽʩʪ, ʫʪʚʦʨʝʥʥʷ ʜʝʥʜʨʠʪʽʚ, ʩʫʙʩʪʘʥʮʽʾ ʅʽʩʩʣʷ ʪʘ ʧʝʨʰʠʭ 

ʩʠʥʘʧʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ; ʧʝʨʽʦʜ ʟʨʽʣʦʛʦ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʝʡʨʦʥʘ [124].  

ʆʪʞʝ, ʥʝʤʘʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʥʘʫʢʦʚʮʽʚ ʩʪʦʩʦʚʥʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʧʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʥʝʡʨʦʥʘ. ɼʦʩʪʦʤ̔ʝʥʥʦ ʚʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʠ ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʬʦʨʤʫ, ʨʦʟʤʽʨʠ, ʚ ʾʭ 

ʮʠʪʦʧʣʘʟʤʽ ʟôʷʚʣʷʻʪʴʩʷ ʨʝʯʦʚʠʥʘ ʅʽʩʩʣʷ ʚ ʷʜʝʨʮʷʭ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ, ʪʘʢʦʞ 

ʧʨʦʮʝʩʠ ʜʠʬʝʨʝʥʮʽʚʁʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʷʚʦʶ  ʪʘ ʨʦʩʪʦʤ ʚʽʜʨʦʩʪʢʽʚ ʽʟ 

ʩʠʥʪʝʟʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ. ʆʪʞʝ, ʧʨʦʮʝʩ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʯʠʥ ʽ ʫʤʦʚ, ʜʦ ʷʢʠʭ ʚ ʢʦʞʥʠʡ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʚʭʦʜʷʪʴ ʽ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʘ ʚ ʮʽʣʦʤʫ, ʽ ʩʪʘʥ ʥʝʡʨʘʣʴʥʦʛʦ ʟʘʯʘʪʢʘ 

ʽ ʡʦʛʦ ʥʝʡʨʦʛʣʽʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʽ, ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ, 

ʚʘʩʢʫʣʷʨʠʟʘʮʽʷ ʩʝʛʤʝʥʪʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʽ ʜʦʩʷʛʥʝʥʠʡ 

ʨʽʚʝʥʴ ʩʠʥʘʧʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʽ ʩʪʘʥ ʪʢʘʥʠʥ, ʷʢʽ ʽʥʥʝʨʚʫʶʪʴʩʷ. 

ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʽʚ ʽ ʥʝʡʨʦʥʽʚ ʤʘʻ ʤʽʩʮʝ ʣʠʰʝ ʚ ʧʝʚʥʦʤʫ 

ʩʠʩʪʝʤʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʛʣʽʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʘʯʘʪʢʘ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ʂʨʽʤ ʘʢʪʫʘʣʴʥʦʾ ʽ ʜʦ ʩʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʘ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʩʪʨʫʢʪʫʨʠ ʷʜʝʨ ʪʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʾʭ 

ʫʪʚʦʨʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʚ ʢʦʞʥʦʤʫ ʚʽʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ ʝʤʙʨʽʦʥʘ ʘʙʦ 

ʧʣʦʜʘ. ʋ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ ʂʫʟʠʥ, ɺʘʩʠʣʴʝʚ, ʏʫʯʢʦʚ ʪʘ ʐʦʨʦʭʦʚʘ (2004) 

ʦʧʠʩʫʶʪʴ ʨʘʥʥʶ ʟʘʢʣʘʜʢʫ ʪʘ ʨʦʟʚʠʪʦʢ ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʪʘ ʨʫʭʦʚʦʛʦ ʷʜʝʨ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ ʫ ʱʫʨʽʚ ʪʘ ʟʥʘʯʥʦ ʧʽʟʥʽʰʠʡ ʨʦʟʚʠʪʦʢ ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʙʣʘʢʠʪʥʦʛʦ ʤʽʩʮʷ. ɸʩʠʥʭʨʦʥʥʦ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʥʝʡʨʦʥʠ ʽ ʚ ʩʘʤʠʭ ʷʜʨʘʭ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʾʭ ʨʦʟʤʽʨʽʚ, ʩʪʫʧʝʥʽ ʨʦʟʚʠʪʢʫ 
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ʚʽʜʨʦʩʪʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʘʥʘʪʦʤʽʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʜʦʟʨʽʚʘʥʥʷ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʩʠʥʭʨʦʥʥʦ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦ [30]. ɺʽʜʩʫʪʥʽ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʚʠʪʢʫ ʷʜʝʨ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʥʝʡʨʦʥʽʚ ʚ ʤʝʞʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʽʜ ʯʘʩ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ 

ʣʶʜʠʥʠ   

ʂʨʘʡʦʚʠʡ ʰʘʨ ʬʦʨʤʫʻʪʴʩʷ ʟ ʚʨʦʩʪʘʶʯʠʭ ʚ ʥʴʦʛʦ ʘʢʩʦʥʽʚ ʥʝʡʨʦʙʣʘʩʪʽʚ ʪʘ 

ʤʘʢʨʦʛʣʽʾ ʽ ʜʘʻ ʧʦʯʘʪʦʢ ʙʽʣʽʡ ʨʝʯʦʚʠʥʽ. ɺ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʢʣʽʪʠʥʠ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ ʤʽʛʨʫʶʪʴ ʜʘʣʽ, ʫʪʚʦʨʶʶʯʠ ʢʦʨʪʠʢʘʣʴʥʽ ʧʣʘʩʪʠʥʢʠ ï 

ʩʫʢʫʧʥʽʩʪʴ ʢʣʽʪʠʥ, ʟ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʢʦʨʘ ʤʦʟʦʯʢʘ. 

ʇʦʜʚʽʡʥʝ ʷʜʨʦ ʢʣʘʩʠʯʥʦ ʚʚʘʞʘʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʚʽʩʮʝʨʘʣʴʥʠʤ 

ʝʬʝʨʝʥʪʥʠʤ ʷʜʨʦʤ, ʫʪʚʦʨʝʥʠʤ ʨʫʭʦʚʠʤʠ ʥʝʡʨʦʥʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʽʥʥʝʨʚʘʮʽʶ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʙʨʘʥʭʽʦʛʝʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʤôʷʟʽʚ ʤôʷʢʦʛʦ 

ʧʽʜʥʝʙʽʥʥʷ, ʛʣʦʪʢʠ ʪʘ ʛʦʨʪʘʥʽ) [111, 143, 147, 163, 180, 184, 187, 190, 203, 233, 

291, 309, 330, 349, 359, 360, 361, 362].   

ʊʦʡ ʬʘʢʪ, ʱʦ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʪʘ ʟʘʜʥʴʦʛʦ ʷʜʨʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʫʪʚʦʨʶʶʪʴ ʨʫʭʦʚʠʡ ʢʦʨʽʥʝʮʴ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ [99, 128, 

141] ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʡʨʦʘʥʘʪʦʤʽʯʥʠʭ 

ʨʘʜʽʦʽʟʦʪʦʧʥʠʭ ʤʝʪʦʜʽʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʪʚʘʨʠʥʘʭ [179, 203, 205, 254]. ʊʘʢʦʞ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦʽʟʦʪʦʧʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʪʚʘʨʠʥʘʭ 

ʚʜʘʣʦʩʴ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʧʦʜʚʽʡʥʝ ʷʜʨʦ ʤʽʩʪʠʪʴ ʪʽʣʘ ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʠʭ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʥʝʨʚʘʮʽʶ ʩʝʨʮʷ [106, 108, 151, 

159, 167, 188, 327], ʣʝʛʝʥʴ [106, 203], ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ [137, 273], 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [350], ʧʝʯʽʥʢʠ [300], ʰʣʫʥʢʫ ʪʘ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥ [191, 

160].  

ʊʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʪʽʣʘ ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʠʭ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ 

ʥʝʡʨʦʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʥʝʨʚʘʮʽʶ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʨʛʘʥʽʚ ʤʽʩʪʷʪʴʩʷ 

ʚ ʟʘʜʥʴʦʤʫ ʷʜʨʽ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ [138, 222]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʚʽʡʥʝ ʷʜʨʦ ʽ 

ʟʘʜʥʻ ʷʜʨʦ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʚʽʡʥʫ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʫʶ 

ʽʥʥʝʨʚʘʮʽʶ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʥʝʩʦʢ ʦʙʦʭ ʷʜʝʨ ʚ 
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ʽʥʥʝʨʚʘʮʽʶ ʥʫʪʨʦʱʽʚ ʦʜʥʘʢʦʚʠʡ [167, 277], ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʦʜʥʝ ʷʜʨʦ 

ʨʦʙʠʪʴ ʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʥʽʞ ʽʥʰʝ [103].  

ɼʝʷʢʽ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʘʚʪʦʨʽʚ ʦʧʠʩʫʶʪʴ ʢʘʨʜʽʦ-ʜʝʧʨʝʩʦʨʥʠʡ ʚʧʣʠʚ 

ʥʝʡʨʦʥʽʚ, ʪʽʣʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ʤʽʞ ʟʘʜʥʽʤ ʷʜʨʦʤ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʪʘ ʧʦʜʚʽʡʥʠʤ ʷʜʨʦʤ. ʇʨʠʩʫʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʚ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʝ ʚʩʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ 

ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʽ ʥʝʡʨʦʥʠ ʤʘʶʪʴ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʝ ʧʦʭʦʜʞʝʥʥʷ ʧʦʜʽʙʥʦ ʜʦ 

ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ, ʘ ʥʘ ʪʝ, ʱʦ ʤʦʞʣʠʚʦ ʯʘʩʪʠʥʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ 

ʤʽʛʨʫʶʪʴ ʚ ʜʘʥʝ ʷʜʨʦ ʟ ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ. 

ɺʤʽʩʪ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʠʭ ʥʝʡʨʦʥʽʚ ʫ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ 

ʣʶʜʠʥʠ ʜʦʩʪʝʤʝʥʥʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʠʡ, ʘʣʝ ʻ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʨʠʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʢʣʽʪʠʥ ʚ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ ʧʨʠʤʘʪʽʚ [179, 188, 205]. ɹʽʣʴʰ 

ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʤʽʛʨʘʮʽʡʥʦʛʦ ʤʘʣʶʥʢʘ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʽ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʝʡʨʦʥʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʧʨʠʷʪʠʤʝ ʨʦʟʫʤʽʥʥʶ ʧʨʠʨʦʜʠ 

ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʚ ʣʶʜʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʣʠʢʘʻ ʽʥʪʝʨʝʩ ʟ'ʷʩʫʚʘʪʠ, ʯʠ ʻ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʥʝʡʨʦʥʽʚ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʽ 

ʧʦʷʚʦʶ ʨʝʬʣʝʢʩʽʚ ʧʽʜ ʯʘʩ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ, ʟʘ ʫʯʘʩʪʶ 

ʤ'ʷʟʽʚ ʛʣʦʪʢʠ ʽ ʛʦʨʪʘʥʽ, ʜʣʷ ʷʢʦʛʦ ʚʦʥʠ ʝʬʝʢʪʦʨʥʠʤʠ ʦʨʛʘʥʘʤʠ. 

ɭ ʮʽʣʘ ʥʠʟʢʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʨʘʥʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʦʢ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʚ ʨʽʟʥʠʭ ʩʩʘʚʮʽ: ʢʽʰʢʠ [354], ʢʨʦʣʷ 

[212], ʱʫʨʽʚ [356]. ɺ ʙʽʣʴʰ ʧʽʟʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʮʽ ʚʠʚʯʘʣʠ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʡʦʛʦ ʢʣʽʪʠʥ [1, 158, 237, 249, 314, 

333]. ʇʨʦʪʝ, ʜʫʞʝ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʫ ʣʶʜʠʥʠ. Windle (1970) ʜʦʩʣʽʜʞʫʚʘʚ ʨʦʟʚʠʪʦʢ ʧʦʜʚʽʡʥʦʛʦ 

ʷʜʨʘ ʥʘ ʣʶʜʩʴʢʠʭ ʝʤʙʨʽʦʥʘʭ ʜʦʚʞʠʥʦʶ 3-16.5 ʤʤ. ɺ ʩʚʦʾ ʨʦʙʦʪʽ ʚʽʥ ʦʧʠʩʘʚ, ɦ ʦ 

ʥʝʡʨʦʙʣʘʩʪʠ ʜʘʥʦʛʦ ʷʜʨʘ ʟôʷʚʣʷʶʪʴʩʷ ʩʧʦʯʘʪʢʫ ʚ ʤʝʜʽʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʚʝʥʪʨʦʤʝʜʽʘʣʴʥʦ ʾ ʢʦʣʦʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʘ ʥʘʜʘʣʽ ʤʽʛʨʫʶʪʴ 

ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʦ (ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ) ʫʟʜʦʚʞ ʾʭ ʽʥʪʨʘʤʝʜʫʣʷʨʥʠʭ 

ʥʝʚʨʠʪʽʚ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʾʭ ʪʠʧʦʚʦʛʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ [355]. ɺʽʥ ʥʝ 

ʜʦʩʣʽʜʞʫʚʘʚ ʜʝʪʘʣʴʥʦ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʫ ʤʽʛʨʘʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ 
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ʚ ʟʨʽʣʽ ʥʝʡʨʦʥʠ. Braun (1990) ʚ ʨʘʥʥʽʭ ʧʝʨʽʦʜʘʭ ʦʥʪʦʛʝʥʝʟʫ (ʜʦ 12 ʪʠʞʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ) ʦʧʠʩʘʚ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʜʘʥʦʛʦ ʷʜʨʘ ʫ 

ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʽ ʚʠʩʣʦʚʠʚ ʧʨʠʧʫʱʝʥʥʷ ʩʪʦʩʦʚʥʦ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ 

ʢʣʽʪʠʥ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ [121].   

ʗʜʨʦ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʜʦʨʩʦʤʝʜʽʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ, ʧʦʨʫʯ ʟ ʧʨʦʢʩʠʤʘʣʴʥʠʤ ʢʽʥʮʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʽ 

ʧʦʯʘʪʢʦʚʠʤ ʚʽʜʜʽʣʦʤ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ. ɸʢʩʦʥʠ ʤʦʪʦʥʝʡʨʦʥʽʚ ʜʘʥʦʛʦ ʷʜʨʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʥʝʨʚʘʮʽʶ ʤôʷʟʽʚ ʷʟʠʢʘ. ʅʝʡʨʦʥʠ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʽ ʩʘʤ 

ʥʝʨʚ ʻ ʩʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʨʝʬʣʝʢʪʦʨʥʠʭ ʜʫʛ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʩʢʣʘʜʥʽ ʚʠʜʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʜʠʭʘʥʥʷ, ʢʦʚʪʘʥʥʷ, ʞʫʚʘʥʥʷ, ʚʦʢʘʣʽʟʘʮʽʶ. ɸʩʦʮʽʘʮʽʷ ʷʜʨʘ ʟ 

ʚʠʱʝʟʛʘʜʘʥʠʤʠ ʮʝʥʪʨʘʤʠ ʩʧʨʠʷʻ ʡʦʛʦ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ. ɼʘʥʝ ʷʜʨʦ ʤʘʻ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟ ʷʜʨʘʤʠ ʨʝʪʠʢʫʣʷʨʥʦʾ 

ʬʦʨʤʘʮʽʾ ʩʪʦʚʙʫʨʘ ʤʦʟʢʫ, ʟʘʜʥʽʤ ʷʜʨʦʤ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʜʚʽʡʥʠʤ ʷʜʨʦʤ 

[238, 283, 357]. 

ɺ ʩʪʨʫʢʪʫʨʽ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʨʽʟʥʽ ʧʦʧʫʣʷʮʽʾ 

ʥʝʡʨʦʥʽʚ: ʦʜʥʘ ʟ ʥʠʭ ï ʮʝ ʤʦʪʦʥʝʡʨʦʥʠ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ, ʟʘ ʬʦʨʤʦʶ 

ʤʫʣʴʪʠʧʦʣʷʨʥʽ; ʽʥʰʘ ï ʤʘʣʽ ʢʫʣʷʩʪʽ ʘʙʦ ʦʚʘʣʴʥʽ ʥʝʡʨʦʥʠ ʟ ʧʦʛʘʥʦ ʨʦʟʚʠʥʝʥʦʶ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʶ ʩʽʪʢʦʶ, ʚʽʜʦʤʽ ʷʢ ñʛʘʣʴʤʽʚʥʽ ʽʥʪʝʨʥʝʡʨʦʥʠò. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʙʦʭ ʥʝʡʨʦʥʥʠʭ ʛʨʫʧ ʚ ʷʜʨʽ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ 

ʧʦʣʷʛʘʻ ʚ ʢʦʥʪʨʦʣʽ ʟʘ ʧʽʜʙʦʨʽʜʥʦ-ʧʽʜôʷʟʠʢʦʚʠʤ ʤôʷʟʦʤ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚ ʧʽʜʪʨʠʤʘʥʽ ʚʽʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ 

ʚʜʠʭʫ [114].  

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʪʦʩʫʻʪʴʩʷ ʛʽʩʪʦʩʪʨʫʢʪʫʨʠ ʪʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦʩʠʪʴ 

ʤʘʣʦ. Pearson (1939) ʚʧʝʨʰʝ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 7-10 ʪʠʞʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʧʠʩʘʚ ʩʪʨʫʢʪʫʨʫ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ 

[285]. ɺ ʙʽʣʴʰ ʧʽʟʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʘ ʦʧʠʩʘʣʠ ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-40 ʪʠʞʥʽʚ [223, 265]. ʅʠʟʢʘ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ ʤʘʻ ʢʣʽʥʽʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ: ʩʪʨʫʢʪʫʨʫ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ 

ʜʦʩʣʽʜʞʫʶʪʴ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʧʽʟʥʴʦʶ ʧʝʨʠʥʘʪʘʣʴʥʦʶ ʩʤʝʨʪʥʽʩʪʶ ʽ 
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ʧʦʨʽʚʥʶʶʪʴ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʜʘʥʦʛʦ ʷʜʨʘ ʫ ʧʣʦʜʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʠʤ ʨʦʟʚʠʪʢʦʤ  [223, 274].  

ʅʠʞʥʽʡ ʦʣʠʚʥʠʡ ʢʦʤʧʣʝʢʩ ʤʽʩʪʠʪʴʩʷ ʚ ʨʦʩʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʷʜʨʘʤʠ: ʛʦʣʦʚʥʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ, ʧʨʠʩʝʨʝʜʥʽʤ 

ʪʘ ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤʠ ʦʣʠʚʥʠʤʠ ʷʜʨʘʤʠ. ʗʜʨʘ ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʯʝʨʝʟ ʦʣʠʚʦ-ʤʦʟʦʯʢʦʚʠʡ ʰʣʷʭ ʤʘʶʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʟ ʷʜʨʘʤʠ ʤʦʟʦʯʢʘ, ʘ ʦʪʞʝ, 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʢʦʥʪʨʦʣʽ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ʇʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʥʠʞʥʴʦʛʦ 

ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʪʨʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʫʭʦʚʠʭ ʟʘʚʜʘʥʴ [247]. ɭ ʙʘʛʘʪʦ ʜʫʤʦʢ, ʩʪʦʩʦʚʥʦ ʪʦʛʦ, 

ʷʢ ʥʠʞʥʽʡ ʦʣʠʚʥʠʡ ʢʦʤʧʣʝʢʩ ʚʧʣʠʚʘʻ ʥʘ ʜʘʥʽ ʬʫʥʢʮʽʾ, ʘʣʝ ʤʝʭʘʥʽʟʤ ʽ ʥʘ 

ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʾ [98, 145]. ɺʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ 

ʜʘʥʦʛʦ ʥʝʡʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʝʩʪʠʙʫʣʷʨʥʠʤʠ ʷʜʨʘʤʠ, ʷʜʨʘʤʠ ʟʘʜʥʴʦʛʦ 

ʩʪʦʚʧʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʩʧʠʥʥʦʤʦʟʢʦʚʠʤ ʷʜʨʦʤ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ, ʷʜʨʘʤʠ 

ʨʝʪʠʢʫʣʷʨʥʦʾ ʬʦʨʤʘʮʽʾ ʪʘ ʢʦʨʦʶ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [117]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʪʦʩʫʶʪʴʩʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʟʢʫ, ʪʦʜʽ ʷʢ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʨʫʢʪʫʨʠ ʷʜʝʨ ʜʦʩʠʪʴ ʤʘʣʦ. ʑʝ ʤʝʥʰʝ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʣʽʜʞʝʥʴ ʛʽʩʪʦʩʪʨʫʢʪʫʨʠ ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ 

ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ʃʠʰʝ ʚ ʧʦʦʜʠʥʦʢʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʧʨʘʮʷʭ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ [50, 260, 267]. ʋ ʙʽʣʴʰʦʩʪʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʧʨʦʙʠ 

ʚʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʷʜʨʘ ʪʘ ʚʠʥʠʢʥʝʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʥʜʨʦʤʽʚ [224, 304, 341].  

ɿʘʜʥʻ ʷʜʨʦ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʤʽʩʪʠʪʴʩʷ ʚ ʜʦʨʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʦʚʛʘʩʪʦʤʫ 

ʤʦʟʢʫ, ʣʘʪʝʨʘʣʴʥʦ ʚʽʜ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ.  ɺʝʛʝʪʘʪʠʚʥʽ (ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʽ) 

ʚʦʣʦʢʥʘ, ʱʦ ʧʦʯʠʥʘʶʪʴʩʷ ʚ ʟʘʜʥʴʦʤʫ ʷʜʨʽ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʟʜʽʡʩʥʶʶʪʴ 

ʨʫʭʦʚʫ ʽʥʥʝʨʚʘʮʽʶ ʛʣʘʜʝʥʴʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʪʨʘʭʝʾ, ʙʨʦʥʭʽʚ, ʩʪʨʘʚʦʭʦʜʫ, 

ʰʣʫʥʢʫ, ʪʦʥʢʦʾ ʽ ʯʘʩʪʠʥʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ; ʩʝʢʨʝʪʦʨʥʽ ʚʦʣʦʢʥʘ ʜʘʥʦʛʦ ʷʜʨʘ 

ʧʨʷʤʫʶʪʴ ʜʦ ʰʣʫʥʢʫ ʽ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ; ʛʘʣʴʤʽʚʥʽ ʚʦʣʦʢʥʘ ï ʜʦ ʩʝʨʮʷ, ʘ 

ʚʘʟʦʤʦʪʦʨʥʽ ʜʦ ʩʫʜʠʥ [236].   
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ɺ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʪʚʘʨʠʥʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʜʥʻ ʷʜʨʦ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʧʨʝʜʩʪʘʚʣʝʥʝ ʛʝʪʝʨʦʛʝʥʥʠʤʠ 

ʥʝʡʨʦʥʘʤʠ ʧʦ ʨʦʟʤʽʨʫ, ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʪʠʧʫ ʪʘ ʤʦʨʬʦʣʦʛʽʾ. ɺ ʜʘʥʦʤʫ ʷʜʨʽ 

ʚʠʜʽʣʝʥʦ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʥʝʡʨʦʥʽʚ: ʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʦʤ ʤʫʣʴʪʠʧʦʣʷʨʥʽ, ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʩʪʨʘʣʴʥʽʡ ʪʘ ʢʘʫʜʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ ʷʜʨʘ ʽ ʻ ʟʘ ʬʫʥʢʮʽʻʶ 

ʤʦʪʦʨʥʠʤʠ ʘʙʦ ʩʝʢʨʝʪʦʨʥʠʤʠ ʪʘ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʦʤ ʙʽʧʦʣʷʨʥʽ ʥʝʡʨʦʥʠ, ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʷʜʨʘ ʽ ʟʘ ʬʫʥʢʮʽʻʶ ʻ ʯʫʪʣʠʚʠʤʠ ʥʝʡʨʦʥʘʤʠ 

[236]. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʪʚʘʨʠʥʘʭ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʟʘʜʥʴʦʤʫ ʷʜʨʽ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʢʽʰʦʢ ʽ ʱʫʨʽʚ ʻ ʛʨʫʧʘ ʥʝʡʨʦʥʽʚ ʟ ʬʘʟʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʥʘ ʘʬʝʨʝʥʪʥʽ 

ʧʦʜʨʘʟʥʝʥʥʷ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʽ ʩʪʽʥʢʠ ʰʣʫʥʢʫ [40]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʯʫʪʣʠʚʽ 

ʥʝʡʨʦʥʠ ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʦʪʨʠʤʫʶʪʴ ʘʬʝʨʝʥʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʧʝʨʠʬʝʨʽʾ, ʚʽʜ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʪʘ ʚʠʱʠʭ ʚʽʜʜʽʣʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [236].  

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙ ʩʪʦʩʫʚʘʣʠʩʴ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʠʢʦʥʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʚʘʨʠʥʘʭ [4]. 

ɽʤʙʨʽʦʛʝʥʝʟ ʜʘʥʦʛʦ ʷʜʨʘ ʫ ʣʶʜʠʥʠ ʦʧʠʩʘʥʠʡ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ Nara, Goto & 

Hamano (1991) [266] ʪʘ Cheng et al. (2008) [133]. 

ʗʜʨʦ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʧʝʨʝʭʨʝʩʪʷ ʧʽʨʘʤʽʜ ʰʠʡʥʦʛʦ 

ʚʽʜʜʽʣʫ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʨʦʩʪʨʦ-ʢʘʫʜʘʣʴʥʦ ʜʦ ʟʘʜʥʴʦʛʦ 

ʟʘʚʠʪʢʦʚʦʛʦ ʷʜʨʘ [282]. ɼʘʥʝ ʷʜʨʦ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʩʝʥʩʦʨʥʠʭ ʷʜʝʨ ʚ 

ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ, ʦʩʢʽʣʴʢʠ ʦʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʚʽʜ ʽʥʰʠʭ ʚʽʩʮʝʨʘʣʴʥʠʭ, ʩʤʘʢʦʚʠʭ ʪʘ ʦʨʦʪʘʢʪʠʣʴʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [196, 204, 234, 239, 251, 294, 331, 338, 351, 352, 340], ʦʙʨʦʙʣʷʻ ʾʾ ʪʘ 

ʧʝʨʝʜʘʻ ʽʥʰʠʤ ʷʜʨʘʤ ʩʪʦʚʙʫʨʘ ʤʦʟʢʫ, ʧʝʨʝʜʥʴʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ [175]. ʋ 

ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʫ 

ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ  [139, 193, 219, 252, 283]. ɺʠʥʠʢʘʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ 

ʩʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʩʫʙôʷʜʝʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʜʘʥʝ ʷʜʨʦ, ʷʢ ʫ 

ʪʚʘʨʠʥ ʪʘʢ ʽ ʫ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʥʝʧʦʨʦʟʫʤʽʥʥʷ ʩʪʦʩʦʚʥʦ ʾʭ ʥʘʟʚ. ʇʦʜʽʣ ʜʘʥʦʛʦ 

ʷʜʨʘ ʥʘ ʩʫʙôʷʜʨʘ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʾʭ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ [201, 202, 

235, 245, 352].  ʋ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʦʧʠʩʫʶʪʴ 10 

ʩʫʙôʷʜʝʨ ʜʘʥʦʛʦ ʷʜʨʘ: ʤʝʜʽʘʣʴʥʝ, ʧʨʦʤʽʞʥʝ, ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʝ, 
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ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʝ, ʜʨʘʛʣʠʩʪʝ, ʢʦʤʽʩʫʨʘʣʴʥʝ (ʧʘʨʘʢʦʤʽʩʫʨʘʣʴʥʝ), ʜʦʨʩʘʣʴʥʝ, 

ʧʘʨʘʩʦʣʽʪʘʨʥʝ, ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʝ ʪʘ ʚʝʥʪʨʘʣʴʥʝ  [193, 253, 283]. ʄʝʜʽʘʣʴʥʝ, 

ʚʝʥʪʨʘʣʴʥʝ ʪʘ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʝ ʩʫʙôʷʜʨʘ ʧʨʠʩʫʪʥʽ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʜʘʥʦʛʦ 

ʷʜʨʘ, ʢʦʤʽʩʫʨʘʣʴʥʝ ʪʘ ʧʘʨʘʢʦʤʽʩʫʨʘʣʴʥʝ ï ʚ ʜʽʣʷʥʮʽ ʧʝʨʝʭʨʝʩʪʫ ʧʽʨʘʤʽʜ, 

ʧʘʨʘʩʦʣʽʪʘʨʥʝ ʪʘ ʜʨʘʛʣʠʩʪʝ ï ʥʘ ʨʽʚʥʽ ʨʦʩʪʨʘʣʴʥʦʛʦ ʢʨʘʶ ʪʦʥʢʦʛʦ ʷʜʨʘ, ʽʥʰʽ 

ʩʫʙôʷʜʨʘ ï ʥʘ ʨʽʚʥʽ ʨʦʩʪʨʘʣɹʥʦʛʦ ʢʨʘʶ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ. ɸʬʝʨʝʥʪʥʽ 

ʚʦʣʦʢʥʘ ʚʽʩʮʝʨʦʪʦʧʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʦʥʠ ʟ ʨʽʟʥʠʭ 

ʚʽʩʮʝʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʢʽʥʯʫʶʪʴʩʷ ʚ ʧʝʚʥʠʭ ʩʫʙôʷʜʨʘʭ [202]. ɹʽʣʴʰʽʩʪʴ 

ʚʽʩʮʝʨʘʣʴʥʠʭ ʘʬʝʨʝʥʪʥʠʭ ʚʦʣʦʢʦʥ ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʜʠʭʘʣʴʥʦʾ ʪʘ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤ ʟʘʢʽʥʯʫʶʪʴʩʷ ʚ ʢʘʫʜʘʣʴʥʠʭ ʜʚʦʭ ʪʨʝʪʠʥʘʭ ʷʜʨʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʤʘʢʦʚʽ 

ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʡʦʛʦ ʨʦʩʪʨʘʣʴʥʽʡ ʪʨʝʪʠʥʽ. ʈʽʟʥʦʤʘʥʽʪʪʷ 

ʽʥʥʝʨʚʘʮʽʾ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʧʦʚôʷʟʘʥʝ ʟ ʣʦʢʘʣʘʟʘʮʽʻʶ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʽʚ ʪʘ ʥʝʡʨʦʧʝʧʪʠʜʽʚ ʚ ʤʝʞʘʭ ʡʦʛʦ ʩʫʙôʷʜʝʨ [244].   

 ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ 

ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ. ɺ ʥʠʟʮʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʢʦʥʘʥʠʭ ʥʘ ʪʚʘʨʠʥʘʭ, ʘʚʪʦʨʠ ʚʠʚʯʘʣʠ ʨʦʟʚʠʪʦʢ ʷʜʨʘ ʪʘ ʡʦʛʦ ʟʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʷ ʩʤʘʢʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ [102, 139].  

ʋ ʣʶʜʠʥʠ ʧʨʝʥʘʪʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʜʦʩʣʽʜʞʫʚʘʚ 

Cheng et al. (2006). ɺ ʩʚʦʾ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʚʽʥ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʚ ʽ ʦʧʠʩʘʚ 

ʨʦʟʚʠʪʦʢ 10 ʩʫʙôʷʜʝʨ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʽʜ 9 ʜʦ 35 

ʪʠʞʥʽʚ. ʇʦʷʚʘ ʧʝʨʰʠʭ ʩʫʙôʷʜʝʨ ʚ ʩʪʨʫʢʪʫʨʽ ʜʘʥʦʛʦ ʷʜʨʘ ʦʧʠʩʘʥʘ ʜʦʩʣʽʜʥʠʢʦʤ 

ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 13 ʪʠʞʥʽʚ, ʨʽʟʢʝ ʩʪʘʥʦʚʣʝʥʥʷ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ï ʫ ʧʣʦʜʽʚ ʟ 

21 ʧʦ 25 ʪʠʞʜʝʥʴ. ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 25 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʩʫʙôʷʜʝʨʥʘ 

ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʪʘʢʘ ʞ ʷʢ ʽ ʫ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ [132]. 

 ʏʫʪʣʠʚʽ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʻ ʥʘʡʙʽʣʴʰʠʤʠ ʟ ʫʩʽʭ ʷʜʝʨ ʯʝʨʝʧʥʠʭ 

ʥʝʨʚʽʚ ʽ ʤʽʩʪʷʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʦʟʢʫ, ʤʦʩʪʫ, ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʪʘ ʚʝʨʭʥʽʭ 

ʩʝʛʤʝʥʪʘʭ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ʉʧʠʥʥʦʤʦʟʢʦʚʝ ʷʜʨʦ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʦʪʨʠʤʫʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʣʠʙʦʢʫ ʙʦʣʴʦʚʫ, ʪʝʤʧʝʨʘʪʫʨʥʫ ʪʘ ʪʘʢʪʠʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ ʚʽʜ 

ʰʢʽʨʠ, ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʦʨʛʘʥʽʚ ʛʦʣʦʚʠ. ʉʢʣʘʜʘʻʪʴʩʷ ʜʘʥʝ ʷʜʨʦ ʟ ʪʨʴʦʭ 

ʩʫʙôʷʜʝʨ: ʢʘʫʜʘʣʴʥʦʛʦ, ʽʥʪʝʨʧʦʣʷʨʥʦʛʦ ʪʘ ʦʨʘʣʴʥʦʛʦ. ʋ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ ʷʜʨʦ 
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ʤʽʩʪʠʪʴʩʷ ʚ ʟʘʜʥʴʦʤʫ ʨʦʟʽ, ʥʠʞʥʷ ʤʝʞʘ ʢʘʫʜʘʣʴʥʦʛʦ ʩʫʙôʷʜʨʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʥʘ ʨʽʚʥʽ ʯʝʪʚʝʨʪʦʛʦ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʩʝʛʤʝʥʪʘ. ʄʝʞʘ ʤʽʞ ʢʘʫʜʘʣʴʥʠʤ ʪʘ 

ʽʥʪʝʨʧʦʣʷʨʥʠʤ ʩʫʙôʷʜʨʦʤ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʟʘʩʫʚʢʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, 

ʘ ʤʝʞʘ ʤʽʞ ʽʥʪʝʨʧʦʣʷʨʥʠʤ ʪʘ ʦʨʘʣʴʥʠʤ ʩʫʙôʷʜʨʘʤʠ ʤʽʩʪʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʚʝʨʭʥʴʦʾ 

ʪʨʠʪʠʥʠ ʦʣʠʚ [275]. ɺ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʽ ʩʫʙôʷʜʨʘ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʦʶ ʪʘ ʬʽʥʢʮʽʦʥʘʣʴʥʦ. ɿʦʢʨʝʤʘ, ʦʨʘʣʴʥʝ 

ʩʫʙôʷʜʨʦ ʦʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʘʢʪʠʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ ʚʽʜ ʦʨʦʬʘʮʽʘʣʴʥʦʾ 

ʜʽʣʷʥʢʠ. ɯʥʪʝʨʧʦʣʷʨʥʝ ʩʫʙôʷʜʨʦ ʪʘʢʦʞ ʦʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʘʢʪʠʣʴʥʫ, ʘ 

ʪʘʢʦʞ ʙʦʣʴʦʚʫ ʟʫʙʥʫ ʯʫʪʣʠʚʽʩʪʴ. ʂʘʫʜʘʣʴʥʝ ʩʫʙôʷʜʨʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʝʨʝʜʘʯʦʶ 

ʥʦʮʝʨʦ- ʪʘ ʪʝʨʤʦʮʝʧʪʠʚʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʛʦʣʦʚʠ [107, 173, 313]. 

 ʇʨʝʥʘʪʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ 

ʜʦʩʣʽʜʠʚ Brown (1956) ʥʘ 10 ʧʣʦʜʘʭ ʣʶʜʠʥʠ ʟ ʪʝʨʤʽʥʦʤ ʛʝʩʪʘʮʽʾ ʚʽʜ 14 ʜʦ 21 

ʪʠʞʥʽʚ. ɺʽʥ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʚ ʟʤʽʥʠ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʪʨʴʦʭ ʩʫʙôʷʜʝʨ 

ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʽʜ 14 ʜʦ 21 ʪʠʞʥʽʚ 

ʛʝʩʪʘʮʽʾ, ʚʠʷʚʠʚ, ʱʦ ʫ 14 ʪʠʞʥʝʚʦʛʦ ʧʣʦʜʘ subnucleus caudalis ʽ subnucleus 

interpolaris ʜʦʙʨʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ, ʪʦʜʽ ʷʢ ʫ subnucleus oralis ʜʦʙʨʝ ʚʠʨʘʞʝʥʘ 

ʣʠʰʝ ʡʦʛʦ ʢʘʫʜʘʣʴʥʘ ʯʘʩʪʠʥʘ. ɿ 14 ʜʦ 18 ʪʠʞʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ subnucleus oralis. Brown (1956) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʢʘʫʜʦ-

ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʙôʷʜʝʨ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ [120]. 

 

1.3 ʅʝʡʨʦʩʧʝʮʠʬʽʯʥʽ ʙʽʣʢʠ ʷʢ ʤʘʨʢʝʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʥʝʨʚʦʚʠʭ ʪʘ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʣʽʪʠʥʠ ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʣʽʪʠʥʠ ʟ ʥʝʡʨʦʥʘʣʴʥʠʤ ʬʝʥʦʪʠʧʦʤ, ʽ ʢʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʝʢʩʧʨʝʩʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ 

[35]. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʝʡʨʦʘʥʘʪʦʤʽʾ ʉʘʥʪʴʷʛʦ ʈʘʤʦʥ- -̔ʂʘʭʘʣʴ ʟʘʙʘʨʚʣʶʶʯʠ 

ʧʨʝʧʘʨʘʪʠ ʤʦʟʢʫ ʽʤʧʨʝʛʥʘʮʽʻʶ ʩʨʽʙʣʦʤ ʧʦ ɻʦʣʴʜʞʽ ʪʘ ʜʦʩʣʽʜʞʫʶʯʠ ʾʭ  

ʧʽʜʢʨʝʩʣʶʚʘʚ ʚʝʣʠʢʝ ʤʦʨʬʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʣʽʪʠʥ ʟʘ ʬʦʨʤʦʶ ʪʘ 
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ʨʦʟʤʽʨʘʤʠ, ʷʢʝ ʧʨʠʪʘʤʘʥʥʝ ʧʦʧʫʣʷʮʽʾ ʥʝʡʨʦʥʽʚ. ɭʜʠʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʡʨʦʥʽʚ 

ʥʝ ʽʩʥʫʻ, ʧʦʚôʷʟʘʥʦ ʮʝ ʟ ʪʠʤ, ʱʦ ʥʘʟʚʠ ʧʨʠʩʚʦʻʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʢʣʽʪʠʥʘʤ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʦʧʠʩʦʚʦʾ ʪʦʯʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ 

ʢʘʪʝʛʦʨʽʾ ʥʝʡʨʦʥʽʚ ʯʘʩʪʦ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʢʦʥʢʨʝʪʥʠʡ ʪʠʧ ʢʣʽʪʠʥ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʢʽʣʴʢʦʤʘ ʥʘʟʚʘʤʠ.   ʇʨʠʢʣʘʜʠ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʡʨʦʥʽʚ ʟʘ ʨʦʟʤʽʨʦʤ, ʬʦʨʤʦʶ ʪʽʣʘ, 

ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʜʝʥʜʨʠʪʽʚ ʪʘ ʢʽʣʴʢʽʩʪʶ ʚʽʜʨʦʩʪʢʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. ʉʪʨʫʢʪʫʨʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ 

ʥʝʡʨʦʥʘʤʠ ʪʘʢʦʞ ʻ ʤʽʩʮʷ ʧʨʦʝʢʮʽʾ ʾʭ ʘʢʩʦʥʽʚ. ʊʘʢ, ʢʣʽʪʠʥʠ, ʘʢʩʦʥʠ ʷʢʠʭ 

ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʠʩʢʨʝʪʥʦʾ ʧʦʧʫʣʷʮʽʾ ʥʝʡʨʦʥʽʚ, ʜʦ ʷʢʦʾ ʚʦʥʠ ʥʘʣʝʞʘʪʴ (ʪʦʙʪʦ 

ʷʜʨʦ), ʥʘʟʠʚʘʶʪʴ ʧʨʦʝʢʮʽʡʥʠʤʠ ʥʝʡʨʦʥʘʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʪʽ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʩʠʥʘʧʪʠʯʥʽ ʢʦʥʪʘʢʪʠ ʣʠʰʝ ʚ ʤʝʞʘʭ ʩʚʦʛʦ ʷʜʨʘ, ʥʘʟʠʚʘʶʪʴ ʽʥʪʝʨʥʝʡʨʦʥʘʤʠ. 

ɼʘʥʽ ʪʝʨʤʽʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʣʠʰʝ ʜʦ ʧʨʦʝʢʮʽʾ ʘʢʩʦʥʽʚ, ʘ ʥʝ ʜʦ ʜʞʝʨʝʣʘ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʝʢʮʽʡʥʽ ʥʝʡʨʦʥʠ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʽ 

ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ, ʽ ʥʘʚʧʘʢʠ, ʽʥʪʝʨʥʝʡʨʦʥʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʚʽʜ 

ʽʥʰʦʛʦ ʷʜʨʘ. ɺʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʬʦʨʤ ʟôʻʜʥʘʥʴ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʥʘʜʘʻ ʫʷʚʫ ʧʨʦ ʧʦʪʽʢ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʬʫʥʢʮʽʾ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʜʘʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ. ɼʘʥʘ ʢʣʶʯʦʚʘ ʢʦʥʮʝʧʮʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ, ʷʢʽ ʥʘʧʨʘʚʣʝʥʥʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʢʘʨʪ ʥʝʡʨʦʥʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʤʦʟʢʫ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ñʂʦʥʥʝʢʪʦʤʘʤʠò [35]. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʤʦʨʬʦʣʦʛʽʶ ʽ, ʚ ʜʝʷʢʽʡ ʤʽʨʽ, ʧʨʦʝʢʮʽʶ ʘʢʩʦʥʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʧʫʣʷʮʽʡ 

ʥʝʡʨʦʥʽʚ. ʏʘʩʪʽʰʝ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʪʠʥ ʥʘ ʦʩʥʦʚʽ ʾʭ ʙʽʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʥʝʡʨʦʥʽʚ ʟʘ ʾʭ ʘʩʦʮʽʘʮʽʻʶ ʟ ʢʦʥʢʨʝʪʥʦʶ ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʦʶ ʩʠʩʪʝʤʦʶ ʘʙʦ 

ʝʢʩʧʨʝʩʽʻʶ ʩʧʝʮʠʬʽʯʥʦʛʦ ʛʝʥʘ ʯʠ ʙʽʣʢʘ ʻ ʩʪʨʘʪʝʛʽʻʶ, ʷʢʫ ʯʘʩʪʦ ʜʦʩʣʽʜʞʫʶʪʴ. 

ɺ ʪʦʡ ʯʘʩ ʷʢ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦ ɻʦʣʴʜʞʽ ʟʘʣʠʰʘʻʪʴʩʷ ʢʦʨʠʩʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʡʨʦʥʘʣʴʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ, ʜʘʥʠʡ ʤʝʪʦʜ ʤʘʻ 

ʥʠʟʢʫ ʥʝʜʦʣʽʢʽʚ. ɼʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʠʭ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ 
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ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 1-10% ʚʠʧʘʜʢʽʚ, ʢʨʽʤ ʪʦʛʦ, 

ʧʨʠ ʤʘʡʞʝ ʧʦʚʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʽ ʜʝʥʜʨʠʪʽʚ, ʜʨʽʙʥʽ ʨʦʟʛʘʣʫʞʝʥʥʷ ʘʢʩʦʥʽʚ ʽ ʾʭ 

ʜʠʩʪʘʣʴʥʽ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʘʣʽ ʤʘʡʞʝ ʥʝ ʟʘʙʘʨʚʣʶʶʪʴʩʷ [240, 280, 317].  

ɿ ʧʦʷʚʦʶ ʚ 1970-ʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʠʧʽʚ 

ʢʣʽʪʠʥ ʜʦʩʣʽʜʥʠʢʠ ʟʤʦʛʣʠ ʦʙʽʡʪʠ ʜʝʷʢʽ ʪʝʭʥʽʯʥʽ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʙʽʣʴʰ 

ʩʪʘʨʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦ ɻʦʣʴʜʞʽ. ʅʘ ʪʦʡ ʯʘʩ 

ʜʦʩʣʽʜʥʠʢʠ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʡʨʦʥʽʚ, 

ʱʦ ʤʽʩʪʷʪʴ ʤʦʥʦʘʤʽʥ-ʩʠʥʪʝʟʫʶʯʽ ʬʝʨʤʝʥʪʠ ʪʠʨʦʟʠʥʛʽʜʨʦʢʩʠʣʘʟʫ (TH), 

ʜʦʬʘʤʽʥ-ʙʝʪʘ-ʛʽʜʨʦʢʩʠʣʘʟʫ (DBH) ʽ ʪʨʽʧʪʦʬʘʥʛʽʜʨʦʢʩʽʣʘʟʫ (TrH) [197, 287]. 

ʇʨʦʪʝ, ʩʘʤʝ ʧʽʩʣʷ ʜʦʧʦʚʽʜʝʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥ-

ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ (NSE) ʽ ʥʝ ʥʝʡʨʦʥʘʣʴʥʦʾ ʝʥʦʣʘʟʠ (NNE) ʚ ʷʢʦʩʪʽ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʥʝʡʨʦʥʘʣʴʥʠʭ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʦʯʘʣʦʩʷ ʤʘʩʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʜʣʷ ʜʝʪʝʢʮʽʾ ʥʝʡʨʦʥʘʣʴʥʠʭ ʢʣʽʪʠʥ [308]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ, ʱʦʙ ʚʽʜʨʽʟʥʠʪʠ ʬʝʥʦʪʠʧ ʢʣʽʪʠʥ ʚ ʛʦʣʦʚʥʦʤʫ 

ʤʦʟʢʫ. 

ɺ ʷʜʨʘʭ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʭʦʣʽʥʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟ, ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ ʪʘ ʥʽʪʨʦʢʩʠʜʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ ʚ 

ʜʝʷʢʠʭ ʙʫʣʴʙʘʨʥʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʝʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʮʝʥʪʨʫ ʣʶʜʠʥʠ [27, 28].  

ʆʩʢʽʣʴʢʠ ʚʩʪʘʥʦʚʣʝʥʘ ʨʦʣʴ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ ʚ ʨʝʛʫʣʷʮʽʾ 

ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʦ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʙʽʣʴʰʠʣʘʩʴ 

ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʦʰʫʢʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʧʦʨʫʰʝʥʥʷʤʠ ʜʘʥʠʭ ʥʝʡʨʦʥʽʚ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʠʥʜʨʦʤʫ ʨʘʥʥʴʦʾ ʜʠʪʷʯʦʾ ʩʤʝʨʪʽ 

[119, 278, 281].  

ʈʘʥʥʽʡ ʝʤʙʨʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʠʚ Kinney (2007). ɺʽʥ ʚʠʷʚʠʚ, 

ʱʦ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʽ ʥʝʡʨʦʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʫ 5-7 ʪʠʞʥʝʚʦʛʦ ʝʤʙʨʽʦʥʘ. ʋ ʚʽʮʽ 7 

ʪʠʞʥ̔ʚ ʥʝʡʨʦʥʠ ʫʪʚʦʨʶʶʪʴ ʜʚʘ ʜʠʩʢʘ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʽʜ ʩʝʨʝʜʠʥʥʦʾ ʣʽʥʽʾ, 

ʟ ʷʢʠʭ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʝʤʥʝ ʷʜʨʦ ʰʚʘ. ɼʦ 20 ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪʽ 
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ʷʜʨʘ ʢʘʫʜʘʣʴʥʦʾ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʡʤʘʶʪʴ ʩʚʦʻ ʪʠʧʦʚʝ ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ. ʇʽʩʣʷ 20 ʪʠʞʥʽʚ ʽ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʚ 

ʜʘʥʠʭ ʷʜʨʘʭ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʢʫʣʷʩʪʠʭ ʥʝʡʨʦʥʽʚ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʥʝʡʨʦʥʽʚ, ʪʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ [214]. 

 Duncan (2009) ʥʘ ʧʣʦʜʘʭ ʣʶʜʠʥʠ ʜʦʩʣʽʜʠʚ ʨʦʟʚʠʪʦʢ ʥʽʢʦʪʠʥʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʪʘ ʾʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʦʛʦ ʥʽʢʦʪʠʥʫ ʥʘ ʥʝʡʨʦʥʠ ʷʜʝʨ ʢʘʫʜʘʣʴʥʦʾ 

ʩʝʨʦʪʦʥʽʥʝʨʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʥʘ ʥʝʡʨʦʥʠ ʜʫʛʦʧʦʜʽʙʥʦʛʦ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʪʘ ʷʜʨʘ ʰʚʘ [158]. 

 ɼʣʷ ʦʮʽʥʢʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʽ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ, ʘʣʝ ʦʩʥʦʚʥʠʤ ʻ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ 

ʨʝʘʢʮʽʾ ʚʠʷʚʣʝʥʥʷ ʤʘʨʢʝʨʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʨʢʝʨʽʚ ʙʽʣʢʽʚ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘʣʝ ʜʣʷ ʜʝʷʢʠʭ ʽʟ ʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟôʷʩʦʚʘʥʦʶ ʾʭ ʬʫʥʢʮʽʷ, ʪʦʤʫ ʥʘʜʽʡʥʽʩʪʴ ʥʦʚʠʭ ʤʘʨʢʝʨʽʚ ʯʘʩʪʦ ʻ ʧʨʝʜʤʝʪʦʤ 

ʜʣʷ ʥʘʫʢʦʚʦʾ ʜʠʩʢʫʩʽʾ [23]. 

 ɼʦ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʯʘʩʪʽʰʝ ʚʽʜ ʽʥʰʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʩʚʷʯʝʥʠʭ ʽʥʜʫʢʮʽʾ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ 

ʥʘʱʘʜʢʽʚ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚʽʜʥʦʩʷʪʴ: ʷʜʝʨʥʠʡ ʙʽʣʦʢ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ NeuN, 

ɓ-ʪʫʙʫʣʽʥ ɯɯɯ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ ʙʽʣʦʢ MAP2, ʙʽʣʢʠ 

ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ, ʥʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʘ ʝʥʦʣʘʟʘ, ʩʠʥʘʧʪʦʬʽʟʠʥ ʽ ʟʚôʷʟʘʥʘ ʟ 

ʧʦʣʽʩʽʘʣʦʚʦʶ ʢʠʩʣʦʪʦʶ ʤʦʣʝʢʫʣʘ ʘʜʛʝʟʽʾ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ (PSA-NCAM) [23]. 

ʗʜʝʨʥʠʡ ʙʽʣʦʢ NeuN ʚʠʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʚ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥʘʭ, ʪʦʜʽ ʷʢ ʚ 

ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʚʽʥ ʚʽʜʩʫʪʥʽʡ. ʂʨʽʤ ʪʦʛʦ, ʜʘʥʠʡ ʙʽʣʦʢ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʢʣʽʪʠʥʘʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʫʭʣʠʥ ʥʝʡʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʝʡʨʦʮʠʪʦʤʠ, 

ʛʘʥʛʣʽʦʮʠʪʦʤʠ, ʤʝʜʫʣʦʙʣʘʩʪʦʤʠ), ʩʘʤʝ ʪʦʤʫ ʜʘʥʠʡ ʙʽʣʦʢ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʤʘʨʢʝʨʫ ʧʨʠ ʚʠʚʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʥʝʡʨʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ [358]. ʉʠʥʪʝʟ ʙʽʣʢʘ NeuN ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʦʩʪʤʽʪʦʪʠʯʥʠʭ ʥʝʡʨʦʙʣʘʩʪʘʭ. ɺ ʎʅʉ ʜʘʥʠʡ ʙʽʣʦʢ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 
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ʥʝʦʢʦʨʪʝʢʩʽ ʚ ʢʣʽʪʠʥʘʭ ʂʘʭʘʣʷ-ʈʝʪʮʽʫʩʘ, ʚ ʥʝʡʨʦʥʘʭ ʤʦʟʦʯʢʘ (ʢʣʽʪʠʥʠ 

ʇʫʨʢʽʥʴʻ, ɻʦʣʴʜʞʽ, ʃʫʛʘʨʦ, ʥʝʡʨʦʥʠ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ), ʚ ʥʝʡʨʦʥʘʭ ʥʠʞʥʴʦʛʦ 

ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [183, 335]. 

ʊʫʙʫʣʽʥ ʻ ʛʦʣʦʚʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʙʽʣʢʦʤ ʤʽʢʪʨʦʪʨʫʙʦʯʦʢ ʮʠʪʝʩʢʝʣʝʪʫ, ʘ 

ʡʦʛʦ ʽʟʦʪʦʧ ɓ-ʪʫʙʫʣʽʥ ɯɯɯ ï ʢʦʤʧʦʥʝʥʪ ʤʽʢʪʨʦʪʨʫʙʦʯʦʢ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʩʘʤʝ 

ʪʦʤʫ ʤʘʨʢʝʨ ʜʘʥʦʛʦ ʙʽʣʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʤʘʨʢʝʨʫ 

[320]. ɓ-ʪʫʙʫʣʽʥ ɯɯɯ ʚʚʘʞʘʶʪʴ ʤʘʨʢʝʨʦʤ ʱʦʡʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʥʝʡʨʦʙʣʘʩʪʽʚ, ʘ 

ʪʘʢʦʞ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʴ, ʦʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰ 

ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʘʥʦʛʦ ʙʽʣʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʢʽʥʮʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ 

ʦʥʪʦʛʝʥʝʟʫ [161, 232]. ɺ ʥʠʟʮʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʚʠʷʚʣʝʥʦ ʝʢʩʧʨʝʩʽʶ ɓ-ʪʫʙʫʣʽʥ ɯɯɯ ʚ ʘʩʪʨʦʮʠʪʘʭ ʧʦʨʷʜ ʟ ʘʩʪʨʦʮʠʪʘʨʥʠʤ 

ʤʘʨʢʝʨʦʤ GFAP [155], ʘ ʪʘʢʦʞ ʫ ʧʫʭʣʠʥʘʭ ʛʣʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʦʣʽʛʦʜʝʥʨʦʛʣʽʦʤʘʭ ʪʘ ʘʩʪʨʦʮʠʪʦʤʘʭ) [206, 207] ʪʘ ʝʢʩʪʨʘʢʨʘʥʽʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ï ʤʦʣʦʯʥʦʾ ʪʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [199], ʪʦʤʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʷʢ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʻ ʩʫʤʥʽʚʥʦʶ. 

ɼʦ ʙʽʣʢʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʤʽʢʨʦʪʨʫʙʦʯʢʘʤʠ ʥʘʣʝʞʠʪʴ ʬʦʩʬʦʧʨʦʪʝʾʥ 

ʩʪʽʡʢʠʡ ʜʦ ʥʘʛʨʽʚʘʥʥʷ MAP2 [211]. ɺʽʥ ʤʽʩʪʠʪʴʩʷ ʚ ʧʝʨʠʢʘʨʽʦʥʽ ʥʝʡʨʦʥʘ, 

ʜʝʥʜʨʠʪʘʭ ʽ ʚ ʧʦʯʘʪʢʦʚʠʭ ʩʝʛʤʝʥʪʘʭ ʘʢʩʦʥʘ ʥʝʨʚʦʚʦʾ ʢʣʽʪʠʥʠ [110, 279] ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʨʽʩʪ, ʛʘʣʫʜʞʝʥʥʷ ʜʝʥʜʨʠʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʻ ʾʭ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ [150]. ʄʝʭʘʥʽʟʤ ʜʽʾ MAP2 ʧʦʣʷʛʘʻ ʫ 

ʟʚôʷʟʫʚʘʥʥ ̔ ʤʽʢʨʦʪʨʫʙʦʯʦʢ ʤʽʞ ʩʦʙʦʶ, ʟ ʘʢʪʠʥʦʚʠʤʠ ʬʽʣʘʤʝʥʪʘʤʠ, 

ʥʝʡʨʦʬʽʣʘʤʝʥʪʘʤʠ [185, 290, 318]. ɹʽʣʦʢ MAP2 ʤʘʻ 4 ʽʟʦʬʦʨʤʠ, ʷʢʽ ʩʣʫʛʫʶʪʴ 

ʧʦʢʘʟʥʠʢʦʤ ʟʨʽʣʦʩʪʽ ʥʝʡʨʦʥʘ. ʇʽʜ ʯʘʩ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚ 

ʨʘʥʥʴʦʤʫ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʙʽʣʢʘ 

MAP2c ʥʘ MAP2a. ɺ ʟʨʽʣʠʭ ʥʝʡʨʦʥʘʭ ʚʠʷʚʣʝʥʘ ʝʢʩʧʨʝʩʽʷ MAP2d, ʪʦʜʽ ʷʢ 

ʝʢʩʧʨʝʩʽʷ MAP2b ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʥʝʡʨʦʛʝʥʝʟʫ ʽ ʚ ʟʨʽʣʠʭ 

ʥʝʡʨʦʥʘʭ [162, 170]. ɹʽʣʦʢ MAP2 ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ 

ʥʝʡʨʦʥʘʣʴʥʠʡ ʤʘʨʢʝʨ ʧʨʠ ʚʠʚʯʝʥʽ ʨʦʟʚʠʪʢʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʪʨʘʥʩʧʣʘʥʪʘʮʽʻʶ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ [125, 

131, 176], ʘʣʝ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʤʦʞʝ ʙʫʪʠ ʩʫʤʥʽʚʥʦʶ, ʦʩʢʽʣʴʢʠ 
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ʥʘʷʚʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʡʦʛʦ ʝʢʩʧʨʝʩʽʾ ʚ ʘʩʪʨʦʮʠʪʘʭ ʪʘ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʭ, ʘ ʪʘʢʦʞ 

ʚ ʢʣʽʪʠʥʘʭ ʽʥʰʠʭ ʪʢʘʥʠʥ [130, 231, 297, 353].  

ʅʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ NF-L, NF-H, NF-M ʤʽʩʪʷʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ 

ʥʝʡʨʦʥʘʭ, ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ, ʬʫʥʢʮʽʷ ʷʢʠʭ 

ʧʦʣʷʛʘʻ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʬʦʨʤʠ ʢʣʽʪʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦʚʽʣʴʥʦʛʦ ʘʢʩʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ [186]. ʇʦʻʜʥʘʥʥʷ ʙʽʣʢʽʚ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʝʨʠʢʘʨʽʦʥʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʝʡʨʦʬʽʣʘʤʝʥʪʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʘʢʩʦʥʫ ʽ 

ʬʦʩʬʦʨʠʣʶʶʪʴʩʷ. ɺ ʝʤʙʨʽʦʛʝʥʝʟʽ ʩʧʦʯʘʪʢʫ ʩʠʥʪʝʟʫʶʪʴʩʷ  NF-L ʪʘ NF-M ʙʽʣʢʠ, 

ʧʽʟʥʽʰʝ ʟôʷʚʣʷʶʪʴʩʷ NF-H ʙʽʣʢʠ [306]. ɺ ʢʣʽʪʠʥʘʭ ʧʫʭʣʠʥ ʥʝʡʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ, ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʤʘʨʢʝʨʘʤʠ, ʚʠʷʚʣʷʶʪʴ ʽ ʙʽʣʢʠ 

ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ. ʊʘʢ, ʜʘʥʽ ʤʘʨʢʝʨʠ ʚʠʷʚʣʝʥʽ ʚ ʢʣʽʪʠʥʘʭ ʥʝʡʨʦʝʧʽʪʝʣʽʦʤ, 

ʛʘʥʛʣʽʦʥʝʡʨʦʙʣʘʩʪʦʤ, ʥʝʡʨʦʙʣʘʩʪʦʤ ʪʘ ʛʘʥʛʣʽʦʥʝʡʨʦʤ [258, 343]. 

ɺʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʙʽʣʢʽʚ ʥʝʡʨʦʬʽʣʘʤʝʥʪʽʚ 

ʷʢ ʥʝʡʨʦʥʘʣʴʥʠʭ ʤʘʨʢʝʨʽʚ, ʦʜʥʘʢ ʚ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʽ ʙʽʣʢʠ ʚʠʷʚʣʝʥʥʽ ʚ 

ʪʘʢʠʭ ʚʠʩʦʢʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ, ʷʢ ʢʣʽʪʠʥʠ ʉʝʨʪʦʣʽ ʪʘ ʃʝʡʜʽʛʘ [142]. 

ʅʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʘ ʝʥʦʣʘʟʘ ï ʮʝ ʚʦʜʦʨʦʟʯʠʥʥʠʡ ʙʽʣʦʢ, ʚʤʽʩʪ ʷʢʦʛʦ ʚ 

ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʩʢʣʘʜʘʻ 1-2% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʨʦʟʯʠʥʥʠʭ ʙʽʣʢʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ [246]. ɽʢʩʧʨʝʩʽʷ ʜʘʥʦʛʦ ʙʽʣʢʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʝʨʠʢʘʨʽʦʥʽ 

ʥʝʡʨʦʥʘ, ʘʢʩʦʥʘʭ ʪʘ ʜʝʥʜʨʠʪʘʭ ʪʘ ʚʽʜʩʫʪʥʷ ʚ ʧʨʝʩʠʥʘʧʪʠʯʥʠʭ ʪʝʨʤʽʥʘʣʷʭ [288, 

308]. ʊʘʢʦʞ ʚʽʜʩʫʪʥʷ ʝʢʩʧʨʝʩʽʷ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʚ ʢʣʽʪʠʥʘʭ ʇʫʨʢʽʥʴʻ [346]. 

ɺʚʘʞʘʶʪʴʩʷ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ 

ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʮʝʩʫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʥʝʡʨʦʥʽʚ [246], ʦʜʥʘʢ ʽʥʰʽ ʘʚʪʦʨʠ 

ʜʦʧʫʩʢʘʶʪʴ, ʱʦ ʜʘʥʠʡ ʙʽʣʦʢ ʻ ʤʘʨʢʝʨʦʤ ʥʝʡʨʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ [256]. 

ʏʘʩʪʽʰʝ ʘʥʪʠʪʽʣʘ ʜʦ ʜʘʥʦʛʦ ʙʽʣʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʘ ʥʝʨʚʦʚʠʭ 

ʢʣʽʪʠʥ ʧʨʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ in vitro ʽ ʧʨʠ ʧʽʜʪʨʠʤʘʥʥʽ 

ʧʝʨʚʠʥʥʦʾ ʢʫʣʴʪʫʨʠ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ [296, 328]. ʊʘʢʦʞ ʜʘʥʠʡ ʤʘʨʢʝʨ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʧʫʭʣʠʥ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [24, 149]. 

ʅʝʡʨʦʩʧʝʮʠʬʽʯʥʽʩʪʴ ʥʝʡʨʦʥ-ʩʧʝʮʠʬʽʯʥʦʾ ʝʥʦʣʘʟʠ ʻ ʩʫʤʥʽʚʥʦʶ, ʦʩʢʽʣʴʢʠ ʾʾ 

ʚʠʷʚʣʷʶʪʴ ʪʘʢʦʞ ʚ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʭ ʪʘ ʘʩʪʨʦʮʠʪʘʭ [148, 230, 312].  
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ʉʠʥʘʧʪʦʬʽʟʠʥ ʻ ʛʦʣʦʚʥʠʤ ʽʥʪʝʛʨʘʣʴʥʠʤ ʙʽʣʢʦʤ ʤʝʤʙʨʘʥ ʩʠʥʘʧʪʠʯʥʠʭ 

ʤʽʭʫʨʮʽʚ ʥʝʡʨʦʥʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʦʨʛʘʥʽʚ ʯʫʪʪʷ, ʚʽʥ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ 

ʨʝʛʫʣʷʮʽʾ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ ʪʘ ʟʜʽʡʩʥʶʻ ʢʦʥʪʘʢʪ ʩʠʥʘʧʪʠʯʥʦʛʦ ʤʽʭʫʨʮʷ ʟ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʽ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʟʦ- ʪʘ ʝʥʜʦʮʠʪʦʟʫ 

ʤʝʜʽʘʪʦʨʽʚ ʧʽʜ ʯʘʩ ʩʠʥʘʧʪʠʯʥʦʾ ʧʝʨʝʜʘʯʽ [23]. ʆʩʢʽʣʴʢʠ ʜʘʥʠʡ ʙʽʣʦʢ ʤʽʩʪʠʪʴʩʷ 

ʚ ʤʝʤʙʨʘʥʘʭ ʩʠʥʘʧʪʠʯʥʠʭ ʚʝʟʠʢʫʣ, ʘʥʪʠʪʽʣʘ ʜʦ ʥʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʤʘʨʢʝʨʘ ʩʠʥʘʧʩʽʚ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ ʩʠʥʘʧʪʦʬʽʟʠʥʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʠʥʘʧʪʦʛʝʥʝʟʫ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʠʬʝʨʝʥʮʽʚʁʘʥʥʷ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʚ ʦʥʪʦʛʝʥʝʟʽ ʪʘ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ in vitro [263, 301, 336]. ʊʘʢʦʞ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʠʥʘʧʪʦʬʽʟʠʥ 

ʤʽʩʪʠʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥ ʧʫʭʣʠʥ ʥʝʡʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [9, 210]. ʆʜʥʘʢ 

ʜʘʥʠʡ ʙʽʣʦʢ ʤʽʩʪʠʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, ʝʢʩʧʨʝʩʽʶ ʡʦʛʦ ʚʠʷʚʣʝʥʦ ʚ 

ʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥʘʭ ʥʘʜʥʠʨʥʠʢʦʚʠʭ ʟʘʣʦʟ, ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʰʣʫʥʢʫ, 

ʦʩʪʨʽʚʮʷʭ ʃʘʥʛʝʨʛʘʥʩʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʚ C-ʢʣʽʪʠʥʘʭ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʭʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ ʜʘʥʠʭ ʢʣʽʪʠʥ ʟ 

ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ [268]. ʂʨʽʤ ʪʦʛʦ, ʩʠʥʘʧʪʦʬʽʟʠʥ ʚʠʷʚʣʝʥʦ ʚ ʢʣʽʪʠʥʘʭ 

ʂʫʧʬʝʨʘ, ʷʢʽ ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʭ 

ʢʣʽʪʠʥ [140]. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʩʠʥʘʧʪʦʬʽʟʠʥ ʻ ʥʘʜʽʡʥʠʤ ʩʧʝʮʠʬʽʯʥʠʤ ʤʘʨʢʝʨʦʤ ʥʝʡʨʦʥʽʚ ʪʘ 

ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ [23]. 

ʄʦʣʝʢʫʣʠ ʢʣʽʪʠʥʥʦʾ ʘʜʛʝʟʽʾ (CAM) ï ʮʝ ʤʝʤʙʨʘʥʥʽ ʙʽʣʢʠ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʫ ʟʚôʷʟʫʚʘʥʥʽ ʢʣʽʪʠʥʠ ʟ ʧʦʟʘʢʣʽʪʠʥʥʠʤ ʤʘʪʨʠʢʩʦʤ ʘʙʦ ʽʥʰʠʤʠ 

ʢʣʽʪʠʥʘʤʠ. ʅʝʡʨʦʥʘʣʴʥʘ CAM (NCAM) ï ʮʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ ʟ 

ʧʦʟʘʢʣʽʪʠʥʥʦʶ ʧʦʣʽʧʝʧʪʠʜʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʫ ʚʠʛʣʷʜʽ ʧôʷʪʠ ʜʦʤʝʥʽʚ. 

ʇʦʣʽʩʽʘʣʦʚʘ ʢʠʩʣʦʪʘ (PSA) ï ʮʝ ʣʽʥʽʡʥʠʡ ʛʦʤʦʧʦʣʽʤʝʨ, ʷʢʠʡ ʦʩʦʙʣʠʚʠʤ ʯʠʥʦʤ 

ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʧôʷʪʦʛʦ ʜʦʤʝʥʘ NCAM ʽ ʩʣʫʛʫʻ ʣʽʛʘʥʜʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʤʽʞʢʣʽʪʠʥʥʠʭ ʟʚôʷʟʢʽʚ [23]. ɺ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ PSA-NCAM ʝʢʩʧʨʝʩʫʻʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʝʡʨʦʥʘʤʠ, ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʽʣ ʥʝʡʨʦʥʽʚ, ʜʝʥʜʨʠʪʽʚ 

ʽ ʙʝʟʤʽʻʣʽʥʦʚʠʭ ʘʢʩʦʥʽʚ [315]. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ PSA-NCAM ʚʠʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʨʦʟʚʠʪʢʫ ʤʦʟʢʫ, ʥʘʜʘʣʽ ʨʽʚʝʥʴ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜ ̔
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[337] ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʣʷʥʦʢ ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʥʝʡʨʦʛʝʥʝʟ ʫ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ: ʥʶʭʦʚʘ ʮʠʙʫʣʠʥʘ, ʟʫʙʯʘʩʪʘ ʟʚʠʚʠʥʘ ʛʽʧʦʢʘʤʧʘ ʪʘ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʘ 

ʟʦʥʘ [1, 255, 311]. ɺʚʘʞʘʶʪʴ, ʱʦ ʜʘʥʘ ʤʦʣʝʢʫʣʘ ʨʝʛʫʣʶʻ ʥʝʡʨʫʣʷʮʽʶ, ʧʨʠʡʤʘʻ 

ʫʯʘʩʪʴ ʫ ʢʣʽʪʠʥʥʽʡ ʤʽʛʨʘʮʽʾ, ʩʠʥʘʧʪʦʛʝʥʝʟʽ ʽ ʩʠʥʘʧʪʠʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʨʝʛʫʣʶʻ 

ʨʽʩʪ ʽ ʨʝʛʝʥʝʨʘʮʽʶ ʘʢʩʦʥʽʚ [100, 113, 152]. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʜʝʬʽʮʠʪ PSA-NCAM ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʧʘʤôʷʪʽ [303]. 

ʅʝʡʨʦʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʠʷʚʣʝʥʘ ʡʦʛʦ 

ʝʢʩʧʨʝʩʽʷ ʚ ʘʩʪʨʦʮʠʪʘʭ [225, 316], ʘ ʪʘʢʦʞ ʚ ʧʫʭʣʠʥʘʭ ʥʝ ʥʝʡʨʦʥʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʘ ʩʘʤʝ ʧʨʠ ʬʝʦʭʨʦʤʘʮʠʪʦʤʽ, ʢʘʨʮʠʥʦʤʽ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, 

ʥʝʡʨʦʙʣʘʩʪʦʤʽ, ʜʨʽʙʥʦʢʣʽʪʠʥʥʦʤʫ ʨʘʢʫ ʣʝʛʝʥʴ, ʘʜʝʥʦʤʽ ʛʽʧʦʬʽʟʘ [182]. 

ɼʦ ʛʣʽʘʣʴʥʠʭ ʤʘʨʢʝʨʢʝʨʽʚ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʥʦʩʷʪʴ ʛʣʽʘʣʴʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ ʢʠʩʣʠʡ 

ʙʽʣʦʢ (GFAP), ʚʽʤʝʥʪʠʥ, ʢʘʣʴʮʽʡʟʚôʷʟʫʶʯʽ ʙʽʣʢʠ, ʦʩʥʦʚʥʠʡ ʙʽʣʦʢ ʤʽʻʣʽʥʫ. 

ɻʣʽʘʣʴʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ ʢʠʩʣʠʡ ʙʽʣʦʢ (GFAP) ï ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɯɯɯ ʪʠʧʫ 

ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ ʽ ʫʪʚʦʨʶʻ ʛʣʽʘʣʴʥʽ ʧʨʦʤʽʞʥʽ ʬʽʣʘʤʝʥʪʠ ʷʢ ʟʨʽʣʠʭ 

ʘʩʪʨʦʮʠʪʽʚ, ʪʘʢ ʽ ʘʩʪʨʦʮʠʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. 

ɻʣʽʘʣʴʥʠʡ ʬʽʙʨʠʣʷʨʥʠʡ ʢʠʩʣʠʡ ʙʽʣʦʢ ʻ ʤʘʨʢʝʨʦʤ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ [22]. 

ɺ ʩʢʣʘʜʽ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ GFAP ʚʽʜʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʤʦʜʫʣʷʮʽʾ ʨʫʭʽʚ ʘʩʪʨʦʮʠʪʽʚ, ʟʘʙʝʟʧʝʯʝʥʽ ʩʪʘʙʽʣʴʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʾʭʥʽʭ ʪʽʣ ʪʘ 

ʚʽʜʨʦʩʪʢʽʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ GFAP ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʙʽʣʦʾ ʨʝʯʦʚʠʥʠ, ʧʽʜʪʨʠʤʘʥʽ ʮʽʣʽʩʥʦʩʪʽ ʛʝʤʘʪʦ-ʝʥʮʝʬʘʣʽʯʥʦʛʦ 

ʙʘʨôʻʨʘ, ʫʪʚʦʨʝʥʽ ʛʣʽʘʣʴʥʦʛʦ ʨʫʙʮʷ ʥʘ ʤʽʩʮʽ ʧʦʰʢʦʜʞʝʥʦʾ ʜʽʣʷʥʢʠ ʤʦʟʢʫ, 

ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʦʙôʻʤʫ ʘʩʪʨʦʮʠʪʽʚ. 

ɯʩʥʫʶʪʴ ʤʽʞʚʠʜʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʝʢʩʧʨʝʩʽʾ GFAP: ʫ ʧʨʠʤʘʪʽʚ ʚʽʥ ʧʦʯʠʥʘʻ 

ʝʢʩʧʨʝʩʫʚʘʪʠʩʴ ʚ ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, ʚ ʩʘʤʠʡ ʘʢʪʠʚʥʠʡ ʧʝʨʽʦʜ 

ʥʝʡʨʦʤʽʛʨʘʮʽʾ ʪʦʜʽ ʷʢ ʫ ʛʨʠʟʫʥʽʚ ʝʢʩʧʨʝʩʽʷ GFAP ʚʠʷʚʣʝʥʘ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ. [22]. 

ɺʽʤʝʥʪʠʥ ʨʘʟʦʤ ʟ ʜʝʩʤʽʥʦʤ, ʧʝʨʠʬʝʨʠʥʦʤ ʪʘ ʛʣʽʘʣʴʥʠʤ ʬʽʙʨʠʣʷʨʥʠʤ 

ʢʠʩʣʠʤ ʙʽʣʢʦʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʙʽʣʢʽʚ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ 

ɯɯɯ ʪʠʧʫ [307]. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ 
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ʚʽʤʝʥʪʠʥ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʮʽʣʽʩʥʦʩʪʽ ʢʣʽʪʠʥ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʤʽʥʫ ʾʭ ʬʦʨʤʠ. 

ɺʽʥ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʨʦʟʧʦʜʽʣʽ ʦʨʛʘʥʝʣ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʾʭ ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ 

ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʢʣʽʪʠʥʽ [168]. ɺʽʤʝʥʪʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 

ʝʥʜʦʪʝʣʽʦʮʠʪʘʭ, ʬʽʙʨʦʙʣʘʩʪʘʭ ʪʘ ʽʥʰʠʭ ʥʝʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤʝʟʝʥʭʽʤʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ [22].  

ɿ 1981 ʨʦʢʫ ʙʽʣʢʠ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ 

ʤʘʨʢʝʨʽʚ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ [96]. ʇʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ 

ʧʦʯʠʥʘʶʪʴ ʝʢʩʧʨʝʩʫʚʘʪʠ ʥʝ ʚʣʘʩʪʠʚʽ ʜʣʷ ʥʠʭ ʙʽʣʢʠ. ʅʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʘʥʦ, ʱʦ 

ʢʣʽʪʠʥʠ ʢʘʨʮʠʥʦʤʠ ʥʠʨʢʠ ʧʦʯʠʥʘʶʪʴ ʝʢʩʧʨʝʩʫʚʘʪʠ ʚʽʤʝʥʪʠʥ, ʥʝ ʚʣʘʩʪʠʚʠʡ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽʥʪʘʢʪʥʦʾ ʥʠʨʢʠ [348]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʤʝʥʪʠʥ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʙʽʦʤʘʨʢʝʨ ʜʣʷ ʧʨʦʛʥʦʟʫ ʛʝʤʘʪʦʛʝʥʥʠʭ 

ʤʝʪʘʩʪʘʟʽʚ ʤʝʣʘʥʦʤʠ ʣʶʜʠʥʠ [229]. 

ɺ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʎʅʉ, ʚʽʤʝʥʪʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʤʘʨʢʝʨ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʪʘ ʘʩʪʨʦʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɺ 

ʝʤʙʨʽʦʛʝʥʝʟʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʽʤʝʥʪʠʥ-ʽʤʫʥʦʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʚʠʷʚʣʷʶʪʴʩʷ 

ʚ ʨʘʜʽʘʣʴʥʽʡ ʛʣʽʾ. ʂʣʽʪʠʥʠ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʧʦʭʦʜʷʪʴ ʟ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

[22].  

S-100 ï ʢʘʣʴʮʽʡ-ʟʚôʷʟʫʶʯʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʙʽʣʦʢ ʘʩʪʨʦʮʠʪʘʨʥʦʾ ʛʣʽʾ. ɹ̔ ʣʦʢ 

S100B ʧʨʦʜʫʢʫʻʪʴʩʷ ʘʩʪʨʦʮʠʪʘʤʠ, ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʤʠ, ʥʝʡʨʘʣʴʥʠʤʠ 

ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʰʚʘʥʦʚʩʴʢʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʤʝʣʘʥʦʮʠʪʘʤʠ, 

ʭʦʥʜʨʦʮʠʪʘʤʠ, ʘʜʠʧʦʮʠʪʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʢʣʽʪʠʥ [321]. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʜʽʻ ʪʨʦʬʽʯʥʦʶ ʘʙʦ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʥʘ 

ʥʝʡʨʦʥʠ ʽ ʛʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ [166]. ʆʩʥʦʚʥʠʡ ʚʤʽʩʪ S-100 ʻ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤ, ʘʣʝ ʜʘʥʠʡ ʙʽʣʦʢ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʩʝʢʨʝʪʫʚʘʪʠʩʴ 

ʧʦʟʘʢʣʽʪʠʥʥʦ ʘʩʪʨʦʮʠʪʘʤʠ ʽ ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʘʤʠ [325]. S-100 ʙʽʣʢʠ ʚ 

ʧʦʟʘʢʣʽʪʠʥʥʦʤʫ ʩʝʢʪʦʨʽ ʧʨʦʷʚʣʷʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʪʦʢʽʥʽʚ ʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

RAGE-ʨʝʮʝʧʪʦʨʘʤʠ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʥʝʡʨʦʥʘʤʠ, 

ʤʽʢʨʦʛʣʽʻʶ, ʘʩʪʨʦʮʠʪʘʤʠ, ʢʣʽʪʠʥʘʤʠ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. ʄʽʢʨʦʛʣʽʦʮʠʪʠ ʟʜʘʪʥʽ 

ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʩʠʥʘʧʩʽʚ [347]. ʆʩʢʽʣʴʢʠ S-

100 ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʤʝʤʙʨʘʥʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦ ʡʦʛʦ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʨʦʛʣʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʇʨʠ ʮʴʦʤʫ ʢʨʘʱʝ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʩʢʣʘʜʥʘ ʚʽʜʨʦʩʪʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʢʨʦʛʣʽʦʮʠʪʽʚ [22]. 

ɹʽʣʦʢ S100B ʤʦʜʫʣʶʻ ʥʝʡʨʦʥʥʫ ʘʢʪʠʚʥʽʩʪʴ [302] ʽ ʩʠʥʘʧʪʠʯʥʫ 

ʧʣʘʩʪʠʯʥʽʩʪʴ [269], ʦʜʥʘʢ ʟʘʣʝʞʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʙʽʣʢʘ ʚʽʜ ʥʝʡʨʦʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʨʦʟʙʽʞʥʦʩʪʽ ʥʘʷʚʥʠʭ 

ʜʘʥʠʭ. ɺ ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ ʙʽʣʦʢ S100B ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʰʝʥʝʡ, ʪʦʤʫ 

ʟʘʣʫʯʝʥʠʡ ʚ ʨʝʛʫʣʷʮʽʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʟ̔ʤʫ, ʪʨʘʥʩʢʨʠʧʮʽʾ, 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʙʽʣʢʽʚ, ʢʣʽʪʠʥʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʤʽʛʨʘʮʽʾ 

ʪʘ ʢʘʣʴʮʽʻʚʦʛʦ ʛʦʤʝʦʩʪʘʟʫ [321]. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʦʯʢʦʚʝ 

ʚʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʙʽʣʢʘ ʽʥʜʫʢʫʻ ʥʝʡʨʦʛʝʥʝʟ ʫ ʛʽʧʦʢʘʤʧʽ ʽ ʧʨʠʩʢʦʨʶʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʧʽʩʣʷ ʪʨʘʚʤʠ ʤʦʟʢʫ [217]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ ʽʥʪʘʢʪʥʠʭ ʪʢʘʥʠʥ ʪʘ ʧʫʭʣʠʥ ʻ ʦʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʥʢʦʣʦʛʽʾ. ɺ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤʠ ʫʩʧʽʭʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʽʤʫʥʦʣʦʛʽʾ 

ʫ ʤʦʨʬʦʣʦʛʽʚ ʟôʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦ ʤʘʨʢʫʚʘʪʠ ʢʣʽʪʠʥʠ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʨʽʟʥʽ ʩʪʘʜʽʾ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ. ɼʘʥ̔ ʤʝʪʦʜʠ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʥʘ 

ʤʦʞʣʠʚʦʩʪʽ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ï ʙʽʣʢʽʚ ʽ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʥʫʢʣʝʦʟʠʜʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʢʣʽʪʠʥʠ ʜʦ ʧʦʜʽʣʫ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʠʮʠʪʦʭʽʤʽʯʥʛʦ ʤʘʨʢʫʚʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʫʢʣʝʦʪʠʜʽʚ 

ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʨʘʜʽʦʘʚʪʦʛʨʘʬʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3H-

ʪʠʤʽʜʽʥʘ. ʅʝʜʦʣʽʢʦʤ ʤʝʪʦʜʘ ʨʘʜʽʦʘʚʪʦʛʨʘʬʽʾ ʻ ʟʘʙʦʨʦʥʘ ʥʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ 

ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʞʝʨʝʣʦʤ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʪʨʠʚʘʣʘ ʝʢʩʧʦʟʠʮʽʷ ʬʦʪʦʝʤʫʣʴʩʽʾ (ʢʽʣʴʢʘ ʪʠʞʥʽʚ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ [22]. 

ʂʨʽʤ ʤʽʯʝʥʠʭ ʥʫʢʣʝʦʟʠʜʽʚ, ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʟʢʫ ʙʽʣʢʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ. ɺ S-ʬʘʟʽ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʙʽʣʦʢ ʷʜʝʨʥʠʡ ʘʥʪʠʛʝʥ ʧʨʦʣʽʬʝʨʫʶʯʠʭ ʢʣʽʪʠʥ 

(PCNA), ʷʢʠʡ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ɼʅʂ (ʨʝʧʣʽʢʘʮʽʾ, ʨʝʧʘʨʘʮʽʾ ʪʘ 

ʨʝʢʦʤʙʽʥʘʮʽʾ) [226, 242]. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʨʢʝʨʽʚ 
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ʧʨʦʣʽʬʝʨʘʮʽʾ ʻ ʙʽʣʦʢ Ki-67, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʷʜʨʘʭ ʢʣʽʪʥ ʚ ʬʘʟʘʭ G1, S, G2 ʽ ʧʽʜ 

ʯʘʩ ʤʽʪʦʟʫ [310]. ʇʽʩʣʷ ʤʽʪʦʟʫ, ʧʨʠ ʧʝʨʝʭʦʜʽ ʢʣʽʪʠʥ ʚ ʬʘʟʫ G0 ʙʽʣʦʢ ʂʽ-67 

ʰʚʠʜʢʦ ʢʘʪʘʙʦʣʽʟʫʻʪʴʩʷ ʽ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʷʜʨʘʭ ʽʥʪʝʨʬʘʟʥʠʭ ʢʣʽʪʠʥ. ɺʽʜ ʬʘʟʠ 

G1 ʽ ʜʦ ʤʽʪʦʟʫ ʢʦʥʮʝʥʪʨʘʮʽʷ Ki-67 ʟʙʽʣʴʰʫʻʪʴʩʷ: ʧʽʜ ʯʘʩ ʧʨʝʩʠʥʪʝʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʷʜʝʨʮʷ, ʪʦʜʽ ʷʢ ʚ ʧʦʩʪʩʠʥʪʝʪʠʯʥʠʡ ʧʝʨʽʦʜ 

ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚʩʷ ʢʘʨʽʦʧʣʘʟʤʘ [169, 363].  

ʈʝʘʣʽʟʘʮʽʷ ʘʧʦʧʪʦʟʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ï ʨʝʮʝʧʪʦʨʟʘʣʝʞʥʦʛʦ ʪʘ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ [104]. 

ʈʝʮʝʧʪʦʨʟʘʣʝʞʥʠʡ ʩʠʛʥʘʣʴʥʠʡ ʱʣʷʭ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʜʽʾ ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʣʽʛʘʥʜʽʚ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ 

ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ. ʈʝʮʝʧʪʦʨʠ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴ ʩʠʛʥʘʣ ʘʧʦʧʪʦʟʫ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʫʧʝʨʨʦʜʠʥʠ TNF-ʨʝʮʝʧʪʦʨʽʚ. ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʤʠ ʟ ʥʠʭ ʻ 

CD95, TNFR1, CARI, DR3, DR4, DR5 [11]. ʄʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʩʠʛʥʘʣʴʥʠʡ 

ʰʣʷʭ ʘʧʦʧʪʦʟʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʭʦʜʫ ʘʧʦʧʪʦʛʝʥʥʠʭ ʙʽʣʢʽʚ ʟ 

ʤʽʞʤʝʤʙʨʘʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʽʪʠʥ ʚʥʘʩʣʽʜʦʢ 

ʨʦʟʨʠʚʫ ʤʝʤʙʨʘʥ ʤʽʪʦʭʦʥʜʨʽʡ ʘʙʦ ʚʽʜʢʨʠʪʪʷ ʚʠʩʦʢʦʧʨʦʥʠʢʥʠʭ ʢʘʥʘʣʽʚ ʚ 

ʟʦʚʥʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʤʽʪʦʭʦʥʜʨʽʡ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʽʜʚʠʱʝʥʥʽ 

ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʤʘʶʪʴ ʘʧʦʧʪʠʯʥʽ ʙʽʣʢʠ Bcl-

2 ï Bax ʽ Bak [220, 49]. ʂʨʽʤ ʜʚʦʭ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘʧʦʧʪʦʟ ʤʦʞʝ 

ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʧʨʦʢʘʩʧʘʟʠ-12 ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʛʦʤʝʦʩʪʘʟʫ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ (Ca2+) ʦʙʫʤʦʚʣʝʥʦʛʦ ʜʘʥʠʤ ʷʚʠʱʝʤ [264]. ɸʢʪʠʚʘʮʽʷ ʘʧʦʧʪʦʟʫ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ ʘʜʛʝʟʽʾ ʢʣʽʪʠʥ [123], ʘʪʘʢʦʶ ʽʥʬʽʢʦʚʘʥʠʭ 

ʢʣʽʪʠʥ ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ [345], ʚʠʚʽʣʴʥʝʥʥʷʤ ʣʽʟʦʩʦʤʘʣʴʥʠʭ 

ʧʨʦʪʝʘʟ ï ʢʘʪʝʧʩʠʥʽʚ [11]. 

ɹʽʣʢʠ Bcl-2 ʻ ʦʩʥʦʚʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʰʣʷʭʫ 

ʘʧʦʧʪʦʟʫ. ʉʝʨʝʜ ʙʽʣʢʽʚ ʨʦʜʠʥʠ Bcl-2 ʚʠʷʚʣʝʥʽ ʘʥʪʠʘʧʦʧʪʠʯʥʽ ʙʽʣʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʯʦʪʠʨʠ BH-ʜʦʤʝʥʘ (Bcl-2, Bcl-xL, Bcl-W, Mcl-1, A1, Boo/Diva), ʧʨʦʘʧʦʧʪʠʯʥʽ 

ʙʽʣʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʨʠ BH-ʜʦʤʝʥʘ (ɺʘʭ, Bak, Bok/Mtd) ʽ ʙʽʣʢʠ, ʷʢʽ ʚʤʽʱʫʶʪ ɹ

ʦʜʠʥ BH3-ʜʦʤʝʥ ʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʘʢʪʠʚʘʪʦʨʽʚ ʘʙʦ ʨʝʧʨʝʩʦʨʽʚ 

ʘʧʦʧʪʦʟʫ (Bid, Bad, Bim, Bmf, Bik, Hrk, Blk, Nip3, BNip3/Nix,Puma, Noxa) [34]. 
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ɹʽʣʦʢ p53 ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʩʪʠʪʴʩʷ 

ʚ ʥʝʘʢʪʠʚʥʽʡ, ʣʘʪʝʥʪʥʽʡ ʬʦʨʤʽ. ɸʢʪʠʚʘʮʽʷ p53 ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʷʢʝ ʚʠʢʣʠʢʘʥʦ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ, ʘʙʦ ʛʘʤʘ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʛʽʧʝʨʝʢʩʧʨʝʩʽʻʶ ʦʥʢʦʛʝʥʽʚ, ʚʽʨʫʩʥʦʶ ʽʥʬʝʢʮʽʻʶ, 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʛʽʧʦ-ʽ ʛʽʧʝʨʪʝʨʤʽʻʶ ʽ ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ 

[195]. ɸʢʪʠʚʦʚʘʥʠʡ p53 ʢʦʦʨʜʠʥʫʻ ʧʨʦʮʝʩ ʨʝʧʘʨʘʮʽʾ ɼʅʂ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʶʻ 

ʪʨʘʥʩʢʨʠʧʮʽʶ ʥʠʟʢʠ ʛʝʥʽʚ-ʘʢʪʠʚʘʪʦʨʽʚ ʘʧʦʧʪʦʟʫ ʫ ʚʠʧʘʜʢʫ ʥʝʟʚʦʨʦʪʥʽʭ 

ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʘʙʦ ʧʦʨʫʰʝʥʴ ʨʝʛʫʣʷʮʽʾ ʮʠʢʣʫ. ʊʘʢʦʞ p53 ʩʪʠʤʫʣʶʻ 

ʨʝʮʝʧʪʦʨʠ ʩʤʝʨʪʽ ʪʘ ʙʣʦʢʫʻ ʜʽʶ ʘʥʪʠʘʧʦʧʪʠʯʥʠʭ ʙʽʣʢʽʚ Bcl-2 [11]. 

  

1.4 ʉʪʘʥ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʚʘʜʘʤʠ 

ʨʦʟʚʠʪʢʫ 

 

ɺʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ (ɺɺʈ) - ʩʪʽʡʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʙʫʜʦʚʽ ʦʨʛʘʥʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦ ʽ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʚʘʨʽʘʮʽʡ ʥʦʨʤʠ. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ (2010) ʫ ʩʚʽʪʽ ʱʦʨʽʯʥʦ ʥʘʨʦʜʞʫʻʪʴʩʷ 4-5 % ʜʽʪʝʡ ʟ 

ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ, ʩʝʨʝʜ ʷʢʠʭ ʙʣʠʟʴʢʦ 30 % ï ʟ ʚʘʜʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɺʘʜʠ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʽ ʩʢʣʘʜʘʶʪʴ 60-70% ʚʽʜ ʚʩʽʻʾ 

ʥʝʚʨʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʚʽʢʫ.  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʄʆɿ ʋʢʨʘʾʥʠ ʧʦʰʠʨʝʥʽʩʪʴ ʚʨʦʜʞʝʥʠʭ 

ʘʥʦʤʘʣʽʡ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 17 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʧʝʨʝʢʦʥʣʠʚʫ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ (2000 ʨ. ð 19,49 ă, 2011 ʨ. ð 26,7 ă), ʧʨʠ ʮʴʦʤʫ ʚ ʦʬʽʮʽʡʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʟʚʽʪʠ ʚʢʣʶʯʝʥʦ ʮʠʬʨʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʛʘʣʴʥʫ ʛʨʫʧʫ 

ʚʨʦʜʞʝʥʠʭ ʘʥʦʤʘʣʽʡ, ʘ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʜʠʟʥʝʡʨʦʦʥʪʦʛʝʥʝʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ. 

ʋ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʠʯʠʥ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʽ 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʩʪʘʥʦʚʣʷʪʴ 30%, ʟ ʥʠʭ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ 

ʟʘʡʤʘʶʪʴ ʚʘʜʠ ʨʦʟʚʠʪʢʫ  ʎʅʉ [89].  
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ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʛʨʫʧʠ ɺɺʈ: ʩʧʘʜʢʦʚʦ ʦʙʫʤʦʚʣʝʥʽ, 

ʦʙʫʤʦʚʣʝʥʽ ʪʝʨʘʪʦʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʤʫʣʴʪʠʬʘʢʪʦʨʥʽ. ʉʧʘʜʢʦʚʦ 

ʦʙʫʤʦʚʣʝʥʽ ɺɺʈ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʫʪʘʮʽʡ ʭʨʦʤʦʩʦʤ ʘʙʦ ʛʝʥʽʚ. ɺɺʈ, 

ʦʙʫʤʦʚʣʝʥʽ ʪʝʨʘʪʦʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ, ʥʽʞ 

ʩʧʘʜʢʦʚʦ ʦʙʫʤʦʚʣʝʥʽ. ʊʝʨʘʪʦʛʝʥʥʽ ʯʠʥʥʠʢʠ - ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʽ ʧʦʨʫʰʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʟʘʨʦʜʢʘ. ɿʘ ʫʟʘʛʘʣʴʥʝʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʤʘʡʞʝ 10% ɺʇʈ. ɺʇʈ 

ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ (ʢʦʤʙʽʥʦʚʘʥʦʛʦ) ʧʦʭʦʜʞʝʥʥʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʽʣʴʥʦʾ ʜʽʾ 

ʛʝʥʝʪʠʯʥʠʭ ʽ ʪʝʨʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ʄʫʣʴʪʠʬʘʢʪʦʨʥʝ ʧʦʭʦʜʞʝʥʥʷ ʤʘʻ 

ʙʽʣʴʰʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʧʠʥʥʦʤʦʟʢʦʚʽ ʛʨʠʞʽ, 

ʧʦʚʥʝ ʘʙʦ ʤʘʡʞʝ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʩʝʨʮʷ 

(ʜʝʬʝʢʪʠ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʪʘ ʤʽʞʧʝʨʝʜʩʝʨʜʥʦʾ ʧʝʨʝʛʦʨʦʜʦʢ ʩʝʨʮʷ), ʜʝʷʢʽ 

ʫʱʝʣʠʥʠ ʛʫʙʠ ʽ / ʘʙʦ ʧʽʜʥʝʙʽʥʥʷ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʻ ʤʫʪʘʮʽʾ. 

ɸʣʝ ʚʦʥʠ ʥʝ ʽʥʜʫʢʫʶʪʴ ʚʘʜʠ ʨʦʟʚʠʪʢʫ, ʘ ʣʠʰʝ ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʝʤʙʨʽʦʥʘ ʜʦ ʪʝʨʘʪʦʛʝʥʥʫ [13].  

ʇʨʠʯʠʥʘ 60 - 70% ɺɺʈ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʦʶ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ 

ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʧʦʻʜʥʘʥʠʤ ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʢʦʤʙʽʥʘʮʽʻʶ 

ʩʧʘʜʢʦʚʠʭ ʽ ʪʝʨʘʪʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ʉʪʫʧʽʥʴ ʯʫʪʣʠʚʦʩʪʽ ʟʘʨʦʜʢʘ ʣʶʜʠʥʠ ʜʦ 

ʪʝʨʘʪʦʛʝʥʥʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʦʜʥʘʢʦʚʘ. ɼʦ 

ʢʨʠʪʠʯʥʠʭ ʧʝʨʽʦʜʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʣʝʞʠʪʴ ʽʤʧʣʘʥʪʘʮʽʷ, 

ʧʣʘʮʝʥʪʘʮʽʷ ʪʘ ʦʨʛʘʥʦʛʝʥʝʟ [13]. 

ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ ʟʘʛʠʙʝʣʽ ʨʘʥʥʽʭ ʟʘʧʣʜ̔ʥʝʥʠʭ ʷʡʮʝʢʣʽʪʠʥ 

ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʤʽʛʨʘʮʽʾ ʚ ʤʘʪʢʫ ʽ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ. ʇʦ 

ʧʦʧʝʨʝʜʥʽʤ ʜʘʥʠʤ, ʟʘʛʠʙʝʣʴ ʟʘʨʦʜʢʽʚ ʚ ʧʝʨʰʽ 10-14 ʜʥʽʚ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ 

ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 80 %, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʶ ʚʨʘʟʣʠʚʽʩʪʶ 

ʤʽʛʨʫʶʯʦʛʦ ʟʘʨʦʜʢʘ, ʧʦʨʫʰʝʥʥʷʤ ʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ [46]. 

ʂʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʽ ʪʝʨʘʪʦʤʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʷʢʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʧʦʣʽʧʦʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʢʘʥʠʥʘʤʠ, ʥʝ 
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ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʜʘʥʦʾ ʘʥʘʪʦʤʽʯʥʦʾ ʜʽʣʷʥʢʠ. ʏʘʩʪʦʪʘ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʾ 

ʪʝʨʘʪʦʤʠ ʩʢʣʘʜʘʻ 1-2 ʚʠʧʘʜʢʠ ʥʘ 40000 ʧʦʣʦʛʽʚ [323]. 

ʂʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʽ ʪʝʨʘʪʦʤʠ ʚʠʥʠʢʘʶʪʴ ʚ ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ 

ʨʦʟʚʠʪʢʫ ʟ ʪʨʴʦʭ ʟʘʨʦʜʢʦʚʠʭ ʣʠʩʪʢʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ, ʢʦʣʠ 

ʢʣʽʪʠʥʠ ʟʘʨʦʜʢʦʚʠʭ ʣʠʩʪʢʽʚ ʤʽʛʨʫʶʪʴ ʚ ʥʝʪʠʧʦʚʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʽʣʷʥʢʠ. ʂʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʽ ʪʝʨʘʪʦʤʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʢʣʽʪʠʥʠ ʥʝʡʨʦʛʣʽʾ, 

ʧʣʦʩʢʦʢʣʽʪʥʠʥʥʠʡ ʪʘ ʢʠʰʢʦʚʠʡ ʝʧʽʪʝʣʽʡ, ʧʨʠʜʘʪʢʠ ʰʢʽʨʠ, ʟʫʙʠ, ʭʨʷʱʽ, ʤôʷʟʠ. 

ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʪʝʨʘʪʦʤʘ ʫ ʧʣʦʜʘ ʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʚ ʜʽʣʷʥʮʽ 

ʢʫʧʨʠʢʦʚʦʾ ʪʘ ʢʨʠʞʦʚʦʾ ʢʽʩʪʢʠ, ʪʘʢʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʚ 40% ʚʩʽʭ 

ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʝʥʥʷ ʧʫʭʣʠʥʠ. ʈʽʜʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʪʝʨʘʪʦʤʘ ʚ ʜʽʣʷʥʮʽ ʰʠʾ, ʚ 

ʷʻʯʥʠʢʘʭ ʘʙʦ ʷʻʯʢʘʭ, ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʩʝʨʝʜʦʩʪʽʥʥʽ ʪʘ ʟʘʦʯʝʨʝʚʠʥʥʦʤʫ 

ʧʨʦʩʪʦʨʽ [91, 209]. 

ʏʘʩʪʽʰʝ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʽ ʪʝʨʘʪʦʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʜʽʚʯʘʪʦʢ, ʥʽʞ ʫ 

ʭʣʦʧʯʠʢʽʚ (4:1), ʘʣʝ ʫ ʭʣʦʧʯʠʢʽʚ ʥʦʩʷʪʴ ʙʽʣʴʰ ʟʣʦʷʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ  

[329]. ʋ 15% ʚʠʧʘʜʢʽʚ ʧʝʨʝʙʽʛ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʾ ʪʝʨʘʪʦʤʠ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʘʥʦʨʝʢʪʘʣʴʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ, ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʢʨʠʞʦʚʦʾ ʢʽʩʪʢʠ, 

ʧʦʜʚʦʻʥʥʷʤʠ ʤʘʪʢʠ ʽ ʧʽʭʚʠ, ʩʧʠʥʥʦ-ʤʦʟʢʦʚʦʶ ʛʨʠʞʝʶ ʪʘ ʤʝʥʽʥʛʦʤʽʻʣʦʮʝʣʻ. 

ʈʽʩʪ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʾ ʪʝʨʘʪʦʤʠ ̔  ʟʘʥʫʨʝʥʥʷ ʾʾ ʤʽʞ ʣʠʩʢʘʤʠ ʤʝʤʙʨʘʥ ʢʣʦʘʢʠ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʥʦʨʝʢʪʘʣʴʥʠʭ ʚʘʜ ʫ ʚʠʛʣʷʜʽ 

ʩʝʯʦʚʦʧʨʷʤʦʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ, ʘ  ʪʘʢʦʞ ʚʠʢʣʠʢʘʪʠ ʨʦʟʜʽʣʝʥʥʷ ʢʘʣʠʪʢʠ ʪʘ 

ʛʽʧʦʩʧʘʜʽʶ. ʇʝʨʝʜʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʭʣʠʥʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʪʨʝʟʽʾ ʘʥʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʽ ʧʨʷʤʦʾ ʢʠʰʢʠ [221]. ʂʨʽʤ ʪʦʛʦ ʪʝʨʘʪʦʤʠ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʜʠʟʨʘʬʽʻʶ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʘʛʝʥʝʟʽʻʶ ʢʨʠʞʦʚʦʾ ʢʽʩʪʢʠ, ʤʝʥʽʥʛʦʮʝʣʻ [209]. ɺʘʜʠ ʨʦʟʚʠʪʢʫ 

ʭʨʝʙʪʘ ʚʠʷʚʣʝʥʽ ʫ 80% ʽʟ 45 ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʠʤʠ 

ʪʝʨʘʪʦʤʘʤʠ. ɺ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʩʝʨʮʷ ʫ 

ʚʠʛʣʷʜʽ ʜʝʬʝʢʪʫ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ ʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʪʨʘʚʥʦʾ ʪʨʫʙʢʠ 

[95]. ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʽʣʦʾ ʪʘ ʩʽʨʦʾ ʨʝʯʦʚʠʥʠ ʩʝʛʤʝʥʪʽʚ ʩʧʠʥʥʦʛʦ ʫ 

ʧʣʦʜʽʚ ʟ ʪʝʨʘʪʦʤʦʶ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ ʨʦʙʦʪʘʭ ʐʢʦʣʴʥʽʢʦʚʘ (2015) [84]. 

ɺʠʧʘʜʢʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʦʾ ʚʨʦʜʞʝʥʦʾ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʷʢ ʩʽʘʤʩʴʢʽ 

ʙʣʠʟʥʶʢʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʜʢʽʩʥʠʤʠ. ɺ ʉʐɸ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʜʘʥʦʾ ʚʘʜʠ 
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ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʘʻ 1 ʥʘ 33000-165000 ʧʦʣʦʛʽʚ ʽ ʥʘ 1200000 ʥʘʨʦʜʞʝʥʠʭ ʞʠʚʠʤʠ. 

ɹʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʚ ʇʽʚʜʝʥʥʦ-

ɿʘʭʽʜʥʽʡ ɸʟʽʾ ʪʘ ɸʬʨʠʮʽ ï ʚʽʜ 1:14000 ʜʦ 1:25000. 40-60% ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ 

ʥʘʨʦʜʞʫʶʪʴʩʷ ʞʠʚʠʤʠ, ʽ ʤʘʡʞʝ ʫ 35 % ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʩʤʝʨʪʴ ʥʘʩʪʘʻ 

ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ʏʘʩʪʽʰʝ ʜʘʥʘ ʚʘʜʘ ʨʦʟʚʠʪʢʫ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʞʽʥʦʢ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 3:1 [127, 208, 136]. 

ɽʪʽʦʣʦʛʽʷ ʚʠʥʠʢʥʝʥʥʷ ʜʘʥʦʾ ʚʘʜʠ ʥʝʚʽʜʦʤʘ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ 

ʧʨʠʭʦʜʷʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʝʧʦʚʥʠʤ ʧʦʜʽʣʦʤ ʟʠʛʦʪʠ ʤʽʞ 13 ʪʘ 15 ʜʥʷʤʠ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʘʪʦʤʽʯʥʦʾ ʜʽʣʷʥʢʠ, ʚ ʷʢʽʡ ʟʨʦʩʪʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʙʣʠʟʥʶʢʠ, ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʨʽʟʥʦʚʠʜʠ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʪʘ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ: ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʠ (74%), ʧʽʛʦʧʘʛʠ (18%), ʽʩʭʽʦʧʘʛʠ (6%) 

ʪʘ ʢʨʘʥʽʦʧʘʛʠ (2%) [136]. 

ʋ ʜʦʩʪʫʧʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʚ [144] ʪʘ ʄʈʊ ʧʘʨʘʤʝʪʨʠ [171] ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʽʚ, ʘʣʝ 

ʚʽʜʩʫʪʥʽ ʚʽʜʦʤʦʩʪʽ ʩʪʦʩʦʚʥʦ ʩʪʨʫʢʪʫʨʠ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʤʫ ʧʝʨʽʦʜʽ ʾʭ 

ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ. 

ʂʨʘʥʽʦʩʠʥʦʩʪʦʟʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʚʘʜʠ ʨʦʟʚʠʪʢʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʨʝʜʯʘʩʥʠʤ ʟʨʦʱʝʥʥʷʤ ʰʚʽʚ ʯʝʨʝʧʘ. ʏʘʩʪʦʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ 

ʢʨʘʥʽʦʩʠʥʦʩʪʦʟʽʚ 1 ʥʘ 2000 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɺʘʜʘ ʨʦʟʚʠʪʢʫ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʪʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʟʨʦʱʝʥʥʷ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʰʚʘ, ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʬʦʨʤ ʢʨʘʥʽʦʩʠʥʦʩʪʦʟʽʚ: ʦʢʩʠʮʝʬʘʣʽʷ 

ʘʙʦ ʘʢʨʦʮʝʬʘʣʽʷ (ʙʘʰʪʦʚʠʡ ʯʝʨʝʧ), ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʨʦʱʝʥʥʷ 

ʚʽʥʮʝʚʦʛʦ ʪʘ ʩʘʛʽʪʘʣʴʥʦʛʦ ʰʚʘ; ʧʣʘʛʽʦʮʝʬʘʣʽʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʘʩʠʤʝʪʨʠʯʥʦʛʦ 

ʟʨʦʱʝʥʥʷ ʚʽʥʮʝʚʦʛʦ ʰʚʘ ʯʝʨʝʧʘ; ʣʷʤʙʜʦʧʦʜʽʙʥʠʡ ʩʠʥʦʩʪʦʟ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʨʦʱʝʥʥʷ ʣʷʤʙʜʦʧʦʜʽʙʥʦʛʦ ʰʚʘ ʯʝʨʝʧʘ; ʢʝʬʦʮʝʬʘʣʽʷ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʨʦʱʝʥʥʷ ʩʘʛʽʪʘʣʴʥʦʛʦ ʰʚʘ, ʪʨʠʛʦʥʦʮʝʬʘʣʽʷ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʨʦʱʝʥʥʷ ʤʝʪʦʧʽʯʥʦʛʦ ʰʚʘ. ʂʣʽʥʽʯʥʦ 
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ʢʨʘʥʽʦʩʠʥʦʩʪʦʟʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʜʝʬʦʨʤʘʮʽʻʶ ʯʝʨʝʧʘ, ʧʦʨʫʰʝʥʥʷʤʠ ʟʦʨʫ 

(ʝʢʟʦʬʪʘʣʴʤ, ʢʦʩʦʦʢʽʩʪʴ), ʟʘʪʨʠʤʢʦʶ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ [3, 5]. 

ʈʦʟʚʠʪʦʢ ʢʽʩʪʦʢ ʯʝʨʝʧʘ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʽʚ ʨʦʩʪʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʦʤʫ ʚʨʦʜʞʝʥʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʯʘʩʪʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʢʨʘʥʽʦʩʠʥʦʩʪʦʟʘʤʠ, ʢʨʽʤ ʪʦʛʦ, ʧʨʠ ʢʨʘʥʽʦʩʠʥʦʩʪʦʟʘʭ 

ʚʠʥʠʢʘʶʪʴ ʣʽʢʚʦʨʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʤʦʟʢʫ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ [4]. 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʠʭ 

ʧʘʪʦʣʦʛʽʡ ʤʦʟʢʫ ʣʶʜʠʥʠ ʦʙʫʤʦʚʣʝʥʘ ʨʘʥʥʽʤʠ ʪʝʨʤʽʥʘʤʠ ʾʭ ʧʦʷʚʠ. ʅʘʡʙʽʣʴʰ 

ʢʨʠʪʠʯʥʠʤ ʧʝʨʽʦʜʦʤ ʾʭ ʧʦʷʚʠ ʻ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʟ ʤʦʤʝʥʪʫ ʽʤʧʣʘʥʪʘʮʽʾ ʽ ʜʦ 9 

ʪʠʞʥʷ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʤʘʥʽʬʝʩʪʫʻ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʘʥʦʤʘʣʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʛʠʙʝʣʴ ʧʣʦʜʫ ʪʘ ʩʧʦʥʪʘʥʥʽ ʘʙʦʨʪʠ [46]. 

ɺ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʪʚʘʨʠʥʘʭ ʙʫʣʦ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʠʯʠʥ ʧʘʪʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ, 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʟʘʨʦʜʢʽʚ ʥʦʩʷʪʴ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʽ, ʥʘʚʧʘʢʠ, ʚʝʣʠʢʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʥʦʤʘʣʽʡ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʠ ʦʜʥʦʤʫ ʛʝʥʝʪʠʯʥʦʤʫ ʜʝʬʝʢʪʽ [192, 

334, 319]. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

[46]. 

ʇʦʨʫʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʤʽʞ 21 ʪʘ 29-

ʤ ʜʥʷʤʠ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʦʢ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ, ʷʢʘ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʥʘʚʢʦʣʦʧʣʽʜʥʦʶ ʨʽʜʠʥʦʶ [47].  

ɼʦ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʧʨʦʮʝʩʽʚ ʥʝʡʨʫʣʷʮʽʾ 

ʚʽʜʥʦʩʷʪʴʩ ̫ ʘʥʥʝʥʮʝʬʘʣʽʷ, ʮʠʢʣʦʧʽʷ, spina bifida, ʧʨʦʟʝʥʮʝʬʘʣʽʷ ʪʘ 

ʛʦʣʦʧʨʦʟʝʥʮʝʬʘʣʽʷ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʽ 

ʬʽʢʩʫʶʪʴ ʱʦʨʽʯʥʦ ʫ 300000 ʥʦʚʦʥʘʨʦʜʞʝʥʥʠʭ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʥʘʣʝʞʘʪʴ 

ʘʥʝʥʮʝʬʘʣʽʷ ʪʘ spina bifida. 

ɸʥʝʥʮʝʬʘʣʽʷ - ʮʝ ʚʨʦʜʞʝʥʘ ʤʫʣʴʪʠʬʘʢʪʦʨʥʘ ʚʘʜʘ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʟʤʠʢʘʥʥʷ ʨʦʩʪʨʘʣʴʥʦʛʦ ʥʝʡʨʦʧʦʨʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. 

ʄʘʣʴʬʦʨʤʘʮʽʷ ʚ 100 % ʚʠʧʘʜʢʽʚ ʻ ʣʝʪʘʣʴʥʦʶ, 50 % ʧʣʦʜʽʚ ʛʠʥʝ 
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ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦ, ʘ ʽʥʰʽ 50 % ʥʘʨʦʜʞʫʶʪʴʩʷ ʞʠʚʠʤʠ ʽ ʚ 66 % ʚʠʧʘʜʢʽʚ 

ʤʦʞʫʪʴ ʧʨʦʞʠʪʠ ʢʽʣʴʢʘ ʛʦʜʠʥ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦ ʦʜʥʦʛʦ ʪʠʞʥʷ [216]. 

ɸʥʝʥʮʝʬʘʣʽʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ 1 ʚʠʧʘʜʢʽʚ ʥʘ 1500 ʥʦʚʦʥʘʨʦʜʞʝʥʥʠʭ, 

ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʫ ʧʣʦʜʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʪʽ [6]. ʏʘʩʪʦ ʜʘʥʘ ʚʘʜʘ ʨʦʟʚʠʪʢʫ 

ʧʦ̒ʜʥʫʻʪʴʩʷ ʟ ʥʝʜʦʨʦʟʚʠʪʢʦʤ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʛʽʧʦʬʽʟʘ, 

ʩʧʠʥʥʦʤʦʟʢʦʚʦʶ ʛʨʠʞʝʁ  ï ʚ 17 % ʚʠʧʘʜʢʽʚ, ʨʦʟʱʝʧʣʝʥʥʷʤ ʪʚʝʨʜʦʛʦ ʪʘ ʤôʷʢʦʛʦ 

ʧʽʜʥʝʙʽʥʥʷ ï 2 % [174, 216]. 

Spina bifida ʚʠʥʠʢʘʻ ʜʦ 25-27 ʜʥʷ ʧʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʥʝʧʦʚʥʦʛʦ 

ʟʤʠʢʘʥʥʷ ʢʘʫʜʘʣʴʥʦʛʦ ʥʝʡʨʦʧʦʨʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ʏʘʩʪʦʪʘ spina bifida 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 ʜʦ 2 ʥʘ 1000 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʧʨʦʮʝʩʽʚ 

ʧʝʨʚʠʥʥʦʾ ʥʝʡʨʫʣʷʮʽʾ ʚʠʥʠʢʘʻ ʚʽʜʢʨʠʪʘ ʬʦʨʤʘ spina bifida, ʧʨʠ ʷʢʽʡ ʥʝʨʚʦʚʘ 

ʪʢʘʥʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʦʶ, ʘʙʦ ʚʢʨʠʪʘ ʣʠʰʝ ʤʝʤʙʨʘʥʦʶ (ʯʘʩʪʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʛʽʜʨʦʮʝʬʘʣʽʻʶ, ʤʘʣʴʬʦʨʤʘʮʽʻʶ ɸʨʥʦʣʴʜʘ-ʂʽʘʨʽ). ʗʢʱʦ ʚʠʥʠʢʘʻ 

ʧʦʨʫʰʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʥʝʡʨʫʣʷʮʽʾ, ʪʦʜʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʢʨʠʪʘ ʬʦʨʤʘ (spina bifida 

occulta), ʧʨʠ ʷʢʽʡ ʥʝʨʚʦʚʘ ʪʢʘʥʠʥʘ ʥʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ, ʜʝʬʝʢʪ ʧʦʚʥʽʩʪʶ 

ʝʧʽʪʝʣʽʟʦʚʘʥʠʡ, ʧʨʦʪʝ ʰʢʽʨʥʽ ʧʦʢʨʠʚʠ ʫ ʜʽʣʷʥʮʽ ʜʝʬʝʢʪʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʠʩʧʣʘʩʪʠʯʥʠʤʠ [115]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦ ʦʙʨʘʥʽʡ ʪʝʤʘʪʠʮʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʚ ʥʘʩʪʫʧʥʝ: 

1. ʄʘʢʨʦ- ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʡʦʛʦ 

ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʦʩʪʘʥʥʽ 40-50 ʨʦʢʽʚ, 

ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ. 

2. ɺʽʜʩʫʪʥʻ ʢʦʤʧʣʝʢʩʥʝ ʘʥʘʪʦʤʦ-ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʟ 

ʧʦʨʽʚʥʷʥʥʷʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʯʫʪʣʠʚʠʭ, ʨʫʭʦʚʠʭ ʪʘ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʷʜʝʨ ʪʘ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʯʝʪʚʝʨʪʦʛʦ 

ʰʣʫʥʦʯʢʘ. 

3. ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘʤʠ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʙʦʪʘʭ [53, 54]. 
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ʈʆɿɼɯʃ 2  

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

3.1 ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ 230 

ʝʤʙʨʽʦʥʘʭ ʪʘ ʧʣʦʜʘʭ ʣʶʜʠʥʠ ʚʽʢʦʤ ʚʽʜ 6-7 ʜʦ 39-40 ʪʠʞʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʪʘʙʣʠʮʷ 2.1). ɽʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ 14 ʚʽʢʦʚʠʭ ʛʨʫʧ (ʜʠʚ. ʪʘʙʣʠʮʷ 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ʉʪʨʫʢʪʫʨʘ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 

ˉ 

ʚʽʢʦʚʦʾ 

ʛʨʫʧʠ 

 

ɺʽʢ, ʪʠʞʥʽ 

 

ʂʽʣʴʢʽʩʪʴ 

 

ʊʂɼ, ʤʤ 

 

ʄʘʩʘ, ʛ 

1.  6-7  10 18,8Ñ2,4 0,9Ñ0,2 

2.  8-9  15 45,0Ñ4,9 7,9Ñ1,6 

3.  10-11 21 69,2Ñ5,2 31,5Ñ2,2 

4.  12-13  24 81,2Ñ7,7 51,1Ñ2,9 

5.  14-15  28 119,0Ñ7,4 103,7Ñ8,7 

6.  17-18  14 152,6Ñ10,8 262,7Ñ11,1 

7.  20-21  17 192,5Ñ5,0 463,2Ñ31,7 

8.  22-23  13 234,4Ñ8,4 672,1Ñ35,9 

9.  25-26  18  255,2Ñ10,7 1100,7Ñ57,2 

10.  28-29 17 298,1Ñ12,4 1998,4Ñ65,6 

11.  31-32 10 307,1Ñ12,4 2122,4Ñ65,6 

12.  34-35 15 337,3Ñ13,0 2622,8Ñ77,2 

13.  37-38 16 352,3Ñ20,5 3117,1Ñ102,7 

14.  39-40 12 378,9Ñ20,5 3379,1Ñ102,7 

ɺʩʴʦʛʦ: 230 - - 
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ʄʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ʫ ɺʽʥʥʠʮʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʙʶʨʦ ʪʘ ʧʦʣʦʛʦʚʠʭ ʙʫʜʠʥʢʘʭ ʤ. ɺʽʥʥʠʮʽ, ʧʽʩʣʷ 

ʧʝʨʝʨʠʚʘʥʥʷ ʤʘʪʢʦʚʦʾ ʚʘʛʽʪʥʦʩʪʽ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ, ʷʢʽ ʟʘʛʠʥʫʣʠ ʚʽʜ ʧʨʠʯʠʥ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʛʦʣʦʚʥʦʛʦ ʘʙʦ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʫ ʚʽʜʥʦʩʥʦ ʟʜʦʨʦʚʠʭ ʤʘʪʝʨʽʚ. 

ʄʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ, ʷʢʽ ʥʘʨʦʜʠʣʠʩʴ ʧʨʠ ʪʝʨʤʽʥʽ ʚʘʛʽʪʥʦʩʪʽ 22 ʪʠʞʥʷ ʽ 

ʙʽʣʴʰʝ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʠ ʪʽʣʘ ʜʦʩʣʽʜʞʫʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ  ɺʽʥʥʠʮʴʢʦʤʫ 

ʦʙʣʘʩʥʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʙʶʨʦ (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 179 ʚʽʜ 

29.03.2006 ñɯʥʩʪʨʫʢʮʽʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʞʠʚʦʥʘʨʦʜʞʝʥʦʩʪʽ ʪʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʦʩʪʽò). 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʫ 10 ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ 

(ʪʘʙʣʠʮʷ 2.2). ɼʘʥʽ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʧʦ ʤʝʜʠʯʥʠʭ ʧʦʢʘʟʘʥʥʷʭ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʥʘʥʦ ʥʘ ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʠʭ ʟ ʘʥʦʤʘʣʽʷʤʠ ʨʦʟʚʠʪʢʫ ʫ ʚʽʜʥʦʩʥʦ ʟʜʦʨʦʚʠʭ 

ʤʘʪʝʨʽʚ. 

ʊʘʙʣʠʮʷ 2.2 

ʉʪʨʫʢʪʫʨʘ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ 

ˉ 

ʧ\ʧ 

ʅʘʟʚʘ ʚʘʜʠ 

ʨʦʟʚʠʪʢʫ 

ɻʝʩʪʘʮʽʡʥʠʡ 

ʚʽʢ, ʪʠʞ. 

ʂʽʣʴʢʽʩʪʴ 

ʦʙôʻʢʪʽʚ 
ʊʂɼ, ʤʤ ʄʘʩʘ, ʛ 

1.  ʊʦʨʘʢʦʦʤʬʘʣʦʧʘʛ 17-18 1 

ʇʨʘʚʦʛʦ ï 

115,0, 

ʣʽʚʦʛʦ ï 

119,0 

380,0 

2.  ɹʘʰʪʦʚʠʡ ʯʝʨʝʧ 20-21 1 183,0 440,0 

3.  ɸʥʝʥʮʝʬʘʣʽʷ 17-18 1 83,1 88,9 

4.  Spina bifida 17-18 5 142,7Ñ10,1 174,0Ñ12,2 

5.  
ʂʨʠʞʦʚʦ-

ʢʫʧʨʠʢʦʚʘ ʪʝʨʘʪʦʤʘ 
17-18 2 165,0Ñ2,2 370,5Ñ14,5 
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ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʟʥʽʭ ʘʙʦʨʪʽʚ ʪʘ 

ʤʝʨʪʚʦʥʘʨʦʜʞʝʥʥʠʭ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2015 ʨʦʢʠ 

ʧʦʢʘʟʘʚ, ʱʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʠ (ʩʽʘʤʩʴʢʽ ʙʣʠʟʥʶʢʠ) ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟ ʯʘʩʪʦʪʦʶ 

1 ʚʠʧʘʜʦʢ, ʢʨʘʥʽʦʩʪʝʥʦʟ (ʙʘʰʪʦʚʠʡ ʯʝʨʝʧ) ï 1 ʚʠʧʘʜʦʢ, ʘʥʝʥʮʝʬʘʣʽʷ ï 19 

ʚʠʧʘʜʢʽʚ, spina bifida ï 9 ʚʠʧʘʜʢʽʚ, ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʘ ʪʝʨʘʪʦʤʘ ï 2 ʚʠʧʘʜʢʠ 

[87, 88, 89].   

ɿʘ ʚʠʩʥʦʚʢʦʤ ʢʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʙʽʦʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ (ʚʠʪʷʛ ʟ ʧʨʦʪʦʢʦʣʫ 

ʟʘʩʽʜʘʥʥʷ ʂʦʤʽʪʝʪʫ ʙʽʦʝʪʠʢʠ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ˉ 11 ʚʽʜ 16.10.2014 ʨ.) 

ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ GCP (1996), ʂʦʥʚʝʥʮʽʾ 

ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʪʘ ʛʽʜʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʷʛʥʝʥʴ 

ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ (1996) ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʟʘʧʝʨʝʯʫʶʪʴ 

ʦʩʥʦʚʥʠʤ ʙʽʦʝʪʠʯʥʠʤ ʥʦʨʤʘʤ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʦ ʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʣʶʜʠʥʠ ʧʨʠʡʥʷʪʦʾ 59-ʦʶ 

ɻʝʥʝʨʘʣʴʥʦʶ ʘʩʘʤʙʣʝʻʶ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʫ 2008 ʨʦʮʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

"ɼʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʪʘ ʟʘʢʦʥʦʜʘʚʯʠʭ ʥʦʨʤ ʽ ʚʠʤʦʛ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ" [37, 16, 31].  

 

3.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.2.1 ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ 

 

ʊʽʤôʷʥʦ-ʢʫʧʨʠʢʦʚʫ ʪʘ ʪʽʤôʷʥʦ-ʧôʷʪʢʦʚʫ ʜʦʚʞʠʥʫ ʚʠʟʥʘʯʘʣʠ ʟ ʪʦʯʥʽʩʪʶ 

ʜʦ 1 ʤʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʨʦʧʦʤʝʪʨʘ ʄʘʨʪʽʥʘ ʧʦ ʩʭʝʤʘʭ ʄʦʣʣʘ (1959) [42] 

(ʨʠʩ.2). ʄʘʩʫ ʪʽʣʘ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,1 ʛ ʚʠʟʥʘʯʘʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛʘʭ.  

ɺʽʢʦʚʠʡ ʩʢʣʘʜ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʚʝʜʝʥʠʤʠ ʪʘʙʣʠʮʷʤʠ 

ʇʝʪʪʝʥʘ (1959) (ʪʘʙʣʠʮʷ 2.3), ʂʥʦʨʨʝ (1967) (ʪʘʙʣʠʮʷ 2.4) ʪʘ ʉʘʜʣʝʨ (2001) 

(ʪʘʙʣʠʮʷ 2.5, 2.6) ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʽʤ'ʷʥʦ-ʢʫʧʨʠʢʦʚʦʾ (ʊʂɼ) ʪʘ 

ʪʽʤ'ʷʥʦ-ʧ'ʷʪʢʦʚʦʾ (ʊʇɼ) ʜʦʚʞʠʥʠ  [42, 19, 48]. ʇʝʨʽʦʜʠ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ 
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ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʐʤʽʜʪʘ (1972) [90].  

 

ʈʠʩ. 2.1. ʉʭʝʤʠ ʄʦʣʣʘ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʝʤʙʨʽʦʥʘ ʪʘ 

ʧʣʦʜʘ. ɸ. ɼʦ 7 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ. ɹ. 7-12 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ. ɺ. 12-15 ʪʠʞʥʽʚ. ɻ. ɿ 15 

ʧʦ 40 ʪʠʞʜʝʥʴ ʛʝʩʪʘʮʽʾ. 

 

ʊʘʙʣʠʮʷ 2.3 

ʈʽʩʪ ʝʤʙʨʽʦʥʘ ʪʘ ʧʣʦʜʘ ʧʦ ʇʝʪʪʝʥʫ ɹ.ʄ. (1959) 

ɺʽʢ, ʪʠʞ ʊʂɼ, ʤʤ ɺʽʢ, ʪʠʞ ʊʂɼ, ʤʤ 

3 2-3 16 132-134 

4 4-5 17 Ñ147 

5 7-8 18 Ñ160 

6 12-13 19 Ñ173 

7 19-20 20 Ñ185 

8 28-30 21 Ñ197 

9 39-41 22 Ñ208 

10 51-53 23 Ñ219 

11 64-66 24 Ñ230 

12 77-79 28 Ñ270 

13 91-93 32 Ñ310 

14 105-107 36 Ñ346 

15 119-121 38 Ñ362 
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ʊʘʙʣʠʮʷ 2.4 

ʈʦʟʤʽʨʠ ʟʘʨʦʜʢʘ ʽ ʧʣʦʜʘ ʧʽʜ ʯʘʩ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ 

ʧʦ ʂʥʦʨʝ (1967) 

ɺʽʢ, ʪʠʞ. ʊʂɼ, ʤʤ ʊʇɼ, ʤʤ ɺʘʛʘ, ʛ 

ɽʤʙʨʽʦʥʘʣʴʥʠʡ ʧʝʨʽʦʜ 

4 4 - - 

5 6 - - 

6 12 - - 

7 18 - - 

8 30 - - 

ʇʣʦʜʦʚʠʡ ʧʝʨʽʦʜ 

ɺʽʢ, ʤʽʩ. ʊʂɼ, ʤʤ ʊʇɼ, ʤʤ ɺʘʛʘ, ʛ 

3 56 70 45 

4 110 155 200 

5 160 230 450 

6 200 300 800 

7 240 355 1300 

8 275 405 2000 

9 310 460 3000 

10 340 500 3500 

 

ʊʘʙʣʠʮʷ 2.5 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʽʤôʷʥʦ-ʢʫʧʨʠʢʦʚʦʾ ʜʦʚʞʠʥʠ ʪʘ ʧʨʠʙʣʠʟʥʦʛʦ ʚʽʢʫ ʟʘʨʦʜʢʘ ʧʦ 

ʉʘʜʣʝʨʫ (2001) 

ʊʂɼ, ʤʤ ʇʨʠʙʣʠʟʥʠʡ ʚʽʢ, ʪʠʞʥʽ 

5-8 5 

10-14 6 

17-22 7 

28-30 8 
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ʊʘʙʣʠʮʷ 2.6 

ʈʽʩʪ ʫ ʜʦʚʞʠʥʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ ʚʧʨʦʜʦʚʞ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ  

ʧʦ ʉʘʜʣʝʨʫ (2001) 

ɺʽʢ, ʪʠʞʥʽ ʊʂɼ, ʩʤ  ɺʘʛʘ, ʛ 

9-12 5-8 10-45 

13-16 9-14 60-200 

17-20 15-19 250-450 

21-24 20-23 500-820 

25-28 24-27 900-1300 

29-32 28-30 1400-2100 

33-36 31-34 2200-2900 

37-38 35-36 3000-3400 

 

 

2.2.2 ɸʥʘʪʦʤʽʯʥʽ ʤʝʪʦʜʠ 

 

ʐʣʷʭʦʤ ʧʦʰʘʨʦʚʦʛʦ ʧʨʝʧʘʨʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʨʽʟ ʰʢʽʨʠ 

ʚʟʜʦʚʞ ʦʩʪʠʩʪʠʭ ʚʽʜʨʦʩʪʢʽʚ ʰʠʡʥʠʭ ʭʨʝʙʮʽʚ, ʨʦʟʛʦʨʥʫʚʰʠ ʰʢʽʨʫ ʚʽʜʜʽʣʷʣʠ 

ʤôʷʟʠ ʩʧʠʥʠ (ʨʠʩ. 2.2.ɸ). ɼʘʣʽ ʨʦʟʨʽʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʟʘʜʥʽʡ ʜʫʟʽ ʘʪʣʘʥʪʘ ʪʘ ʧʦ 

ʩʪʨʽʣʦʧʦʜʽʙʥʦʤʫ ʰʚʫ ʜʦ ʥʘʜʧʝʨʝʥʽʩʩʷ, ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʣʠ ʟʨʽʟʠ ʭʨʷʱʽʚ ʯʝʨʝʧʘ 

ʥʘ ʤʝʞʽ ʤʽʞ ʦʩʥʦʚʦʶ ʪʘ ʩʢʣʝʧʽʥʥʷʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ (ʨʠʩ. 2.2.ɹ). 

ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʢʽʩʪʦʢ ʯʝʨʝʧʘ ʦʪʨʠʤʫʚʘʣʠ ʜʦʩʪʫʧ ʜʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

(ʨʠʩ. 2.2.ɺ). ʇʽʩʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʽʜʜʽʣʷʣʠ ʚʽʜ ʥʴʦʛʦ 

ʜʦʚʛʘʩʪʠʡ ʤʦʟʦʢ (ʨʠʩ. 2.2.ɻ).  

ɼʣʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʽʣʶʩʪʨʫʚʘʥʥʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʥʘʪʦʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʠʬʨʦʚʠʡ ʬʦʪʦʘʧʘʨʘʪ Canon EOS 

1000D.  
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ɸ.  ɹ.  

ɺ.  ɻ.  

ʈʠʩ. 2.2. ʇʦʰʘʨʦʚʝ ʧʨʝʧʘʨʫʚʘʥʥʷ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʛʝʩʪʘʮʽʾ ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʜʘʣʝʥʥʷʤ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʌʦʪʦ Canon EOS 1000D. ɸ-

ʚʠʜʘʣʝʥʥʷ ʰʢʽʨʠ ʟʘʜʥʴʦʾ ʜʽʣʷʥʢʠ ʰʠʾ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ (ʚʠʛʣʷʜ ʟʟʘʜʫ). ɹ-

ʚʠʜʘʣʝʥʥʷ ʰʢʽʨʠ (ʚʠʛʣʷʜ ʟʚʝʨʭʫ). ɺ-ʚʠʜʘʣʝʥʥʷ ʭʨʷʱʽʚ ʯʝʨʝʧʘ (ʚʠʜʥʦ ʛʦʣʦʚʥʠʡ 

ʤʦʟʦʢ). ɻ-ʝʢʩʪʨʘʛʦʚʘʥʠʡ ʜʦʚʛʘʩʪʠʡ ʤʦʟʦʢ.  

 

ɺʠʛʦʪʦʚʣʝʥʽ ʧʨʝʧʘʨʘʪʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʬʽʢʩʫʚʘʣʠ ʧʦ ɹʣʶʤʫ 10% 

ʨʦʟʯʠʥʦʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʽʜʫ [45]. 

 

2.2.3 ʄʘʢʨʦʤʝʪʨʠʯʥ ̔ʤʝʪʦʜʠ 

 

ʄʘʢʨʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʠʢʦʥʘʥʝ ʟʘ 
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ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɻ.ɻ. ɸʚʪʘʥʜʽʣʦʚʘ [1]. ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚʠʤʽʨʶʚʘʣʠʩʴ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎ-125. 

ɺʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ: 

- ʧʝʨʠʤʝʪʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ (ʤʤ) ï ʦʢʨʫʞʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʠ ʦʣʠʚ; 

- ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ (ʤʤ) ï ʚʽʜ ʧʝʨʝʭʨʝʩʪʷ ʧʽʨʘʤʽʜ ʧʦ ʧʝʨʝʜʥʽʡ 

ʩʝʨʝʜʠʥʥʽʡ ʱʽʣʠʥʽ ʜʦ ʮʠʙʫʣʠʥʥʦ-ʤʦʩʪʦʚʦʾ ʙʦʨʦʟʥʠ; 

- ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ (ʤʤ) ï ʰʠʨʠʥʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʨʽʚʥʽ ʮʠʙʫʣʠʥʥʦ-ʤʦʩʪʦʚʦʾ ʙʦʨʦʟʥʠ; 

- ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ (ʤʤ) ï ʰʠʨʠʥʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʨʽʚʥʽ ʧʝʨʝʭʨʝʩʪʷ ʧʽʨʘʤʽʜ; 

- ʜʦʚʞʠʥʘ ʦʣʠʚ (ʤʤ) ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʪʦʯʢʘʤʠ ʦʣʠʚ; 

- ʰʠʨʠʥʘ ʦʣʠʚ (ʤʤ) ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ ʦʣʠʚ. 

ʄʘʩʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ 

ʤʝʜʠʯʥʠʭ ʚʘʛʽʚ.  

 

2.2.4 ɿʘʛʘʣʴʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

 

ɺʠʜʽʣʝʥʠʡ ʜʦʚʛʘʩʪʠʡ ʤʦʟʦʢ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʧʦʰʘʨʦʚʦ ʨʦʟʨʽʟʘʣʠ ʥʘ 

ʰʤʘʪʦʯʢʠ 0,5 ῐ 0,8 ʩʤ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʤʽʩʮʷ ʧʝʨʝʭʨʝʩʪʫ ʧʽʨʘʤʽʜ ʽ ʜʦ, 

ʮʠʙʫʣʠʥʥʦ-ʤʦʩʪʦʚʦʾ ʙʦʨʦʟʥʠ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʚʠʢʦʥʫʚʘʣʠ ʧʦʰʘʨʦʚʽ ʟʨʽʟʠ ʛʦʣʦʚʠ. ʌʽʢʩʘʮʽʶ ʟʨʽʟʽʚ 

ʚʠʢʦʥʫʚʘʣʠ 10% ʨʦʟʯʠʥʦʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʽʜʫ. ʇʽʩʣʷ ʧʨʦʤʠʚʢʠ 

ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ ʧʨʝʧʘʨʘʪʠ ʟʥʝʚʦʜʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʯʝʨʝʟ ʙʘʪʘʨʝʶ 

ʩʧʠʨʪʽʚ ʚʠʩʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (50ῐ70ῐ90ῐ96%, ʘ ʪʘʢʦʞ ʘʙʩʦʣʶʪʥʠʡ ʩʧʠʨʪ). 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʟʽ ʟʥʝʚʦʜʥʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʧʠʨʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ 

ʧʨʦʤʽʞʥʦʾ ʨʝʯʦʚʠʥʠ ʭʣʦʨʦʬʦʨʤ, ʜʘʣʽ ʧʨʝʧʘʨʘʪ ʧʝʨʝʥʦʩʠʣʠ ʩʧʦʯʘʪʢʫ ʚ 

ʣʝʛʢʦʧʣʘʚʢʠʡ ʘ ʧʦʪʽʤ ʚ ʪʫʛʦʧʣʘʚʢʠʡ ʧʘʨʘʬʽʥ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʮʝʣʫʾʜʠʥʦʚʠʭ 

ʙʣʦʢʽʚ ʚ ʷʢʦʩʪʽ ʧʨʦʤʽʞʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʝʬʽʨʥʠʡ ʩʧʠʨʪ. ɿ 
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ʧʘʨʘʬʽʥʦʚʠʭ, ʘʙʦ ʮʝʣʦʾʜʠʥʦʚʠʭ ʙʣʦʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʥʥʦʛʦ ʤʽʢʨʦʪʦʤʘ 

ʚʠʢʦʥʫʚʘʣʠ ʩʝʨʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟʨʽʟʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟʘʚʪʦʚʰʢʠ 6 ï 8 ʤʢʤ.   

ʄʽʢʨʦʧʨʝʧʘʨʘʪʠ ʟʘʙʘʨʚʣʶʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ [18].  

ʄʽʢʨʦʩʢʦʧʽʶ ʽ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʴʦʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟʨʽʟʘʭ ʚʠʢʦʥʘʥʠʭ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʦʣʠʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʽʚ Unico G380, ʄɹʉ-9, ʚʽʜʝʦʟʘʭʚʘʪ ʚʠʢʦʥʫʚʘʣʠ 

ʢʘʤʝʨʦʶ Trek. ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʟʙʽʣʴʰʝʥʥʷ: Ĭ6, Ĭ10, Ĭ20, Ĭ40, Ĭ100 

ʪʘ Ĭ400. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʘ ʣʦʢʘʣʽʟʘʮʽʷ 

ʥʝʡʨʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  ̔ʾʭ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ.  

ʇʨʠ ʦʧʠʩʘʥʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ɭʨʤʦʭʽʥʘ 

(1969), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ  ʥʝʨʚʦʚʽ ʢʣʽʪʠʥʠ ʧʦʜʽʣʷʣʠ ʥʘ ʩʦʤʘʪʦʭʨʦʤʥʽ, ʚ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʻ ʦʙôʻʤ ʮʠʪʦʧʣʘʟʤʠ ʥʘʜ ʦʙôʻʤʦʤ ʷʜʨʘ, ʮʠʪʦʭʨʦʤʥʽ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʠʤ, ʣʝʜʴ ʧʦʤʽʪʥʠʤ ʦʙʽʜʢʦʤ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʢʘʨʽʦʭʨʦʤʥʽ, 

ʚ ʷʢʠʭ ʙʽʣʴʰ ʯʽʪʢʠʡ ʦʙʽʜʦʢ ʮʠʪʦʧʣʘʟʤʠ, ʘʣʝ ʦʙôʻʤ ʷʜʨʘ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʦʙôʻʤʦʤ 

ʮʠʪʦʧʣʘʟʤʠ [14]. 

 

2.2.5 ʅʝʡʨʦʛʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʟʘʙʘʨʚʣʝʥʥʷ 

ʪʦʣʫʾʜʠʥʦʚʠʤ ʩʠʥʽʤ (ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʅʽʩʩʣʷ) [18, 45]. 

ʇʦ ʤʝʪʦʜʠʮʽ ʅʽʩʩʣʷ ʟʨʽʟʠ ʟʘʥʫʨʶʚʘʣʠ ʚ 0,1% ʨʦʟʯʠʥ ʪʦʣʫʾʜʠʥʦʚʦʛʦ 

ʩʠʥʴʦʛʦ, ʧʽʩʣʷ ʪʦʛʦ ʜʘʥʠʡ ʨʦʟʯʠʥ ʥʘʛʨʽʚʘʣʠ ʜʦ ʧʦʷʚʠ ʧʘʨʽʚ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʦʤʠʚʘʣʠ ʚʦʜʦʶ ʪʘ 70 % ʩʧʠʨʪʦʤ, ʜʘʣʽ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʚ 96 % ʩʧʠʨʪʽ, 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʘʙʩʦʣʶʪʥʠʡ ʩʧʠʨʪ, ʢʩʠʣʦʣ, ʙʘʣʴʟʘʤ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʚ 

ʘʥʽʣʽʥʦʚʽʡ ʦʣʽʾ ʟʽ ʩʧʠʨʪʦʤ. ʇʽʩʣʷ ʚʠʢʣʘʜʘʥʥʷ ʟʨʽʟʽʚ ʥʘ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ, 

ʧʨʦʩʫʰʫʚʘʣʠ ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ ʧʘʧʝʨʦʤ, ʧʨʦʩʚʽʪʣʷʣʠ ʢʘʻʧʫʪʦʚʦʶ ʦʣʽʻʶ ʽ 

ʟʘʥʫʨʶʚʘʣʠ ʚ ʙʘʣʴʟʘʤ. 

ʄʝʪʦʜʠʢʘ ʟʘʙʘʨʚʣʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʅʽʩʩʣʝʤ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 
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ʩʧʝʮʠʬʽʯʥʠʡ ʜʣʷ ʥʝʡʨʦʥʽʚ ʢʦʤʧʣʝʢʩ ʥʫʢʣʝʦʧʨʦʪʝʾʜʽʚ (ʪʠʛʨʦʾʜʥʫ ʨʝʯʦʚʠʥʫ), 

ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʪʘ ʜʝʥʜʨʠʪʘʭ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʢʦʤʧʣʝʢʩʠ 

ʨʠʙʦʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʽ ʦʩʥʦʚʥʠʭ ʙʽʣʢʽʚ (ʷʜʝʨʮʝ, ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ). ɼʘʥʽ 

ʥʫʢʣʝʦʧʨʦʪʝʾʜʠ ʪʘ ʙʽʣʢʠ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʽʥʪʝʥʩʠʚʥʦ ʩʠʥʽʡ ʘʙʦ ʬʽʦʣʝʪʦʚʠʡ 

ʢʦʣʽʨ, ʘ ʮʠʪʦʧʣʘʟʤʘ ï ʟʘʣʠʰʘʻʪʴʩʷ ʙʣʽʜʦ-ʩʠʥʴʦʶ.  

   

2.2.6 ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʚôʷʟʢʫ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʣʴʰʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʢʣʽʪʠʥ ʤʽʩʪʷʪʴ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʟʚôʷʟʘʥʘ ʟ ʦʨʛʘʥʝʣʘʤʠ 

ʮʠʪʦʩʢʝʣʝʪʫ, ʽʥʰʽ ʻ ʬʝʨʤʝʥʪʘʤʠ, ʷʢʽ ʥʝ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʢʣʽʪʠʥ 

ʦʨʛʘʥʽʟʤʫ. ʅʘʷʚʥʽʩʪʴ ʜʘʥʠʭ ʙʽʣʢʽʚ ʚ ʧʦʩʪʤʽʪʦʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭʥʶ ʥʝʡʨʦʥʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʾʭ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʾ 

ʜʝʪʝʢʮʽʾ ʜʦʟʚʦʣʷʻ ʩʝʣʝʢʪʠʚʥʦ ʚʠʷʚʠʪʠ ʢʣʽʪʠʥʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʨʚʦʚʦʾ 

ʪʢʘʥʠʥʠ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʘʨʢʝʨʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʧʘʪʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ 

ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [22]. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʨʝʧʪʘʚʽʜʠʥ-ʙʽʦʪʠʥʦʚʦʛʦ ʤʝʪʦʜʫ ("DAKO", ɼʘʥʽʷ, LSAB2 Systems, HRP) 

ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʽʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʚʠʨʦʙʥʠʢʦʤ ʽʤʫʥʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʪʠʚʽʚ.  

ʇʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʦʚʱʠʥʦʶ 5-7 ʤʢʤ ʧʝʨʝʥʦʩʠʣʠ ʥʘ 

ʘʜʛʝʟʠʚʥʽ ʩʢʝʣʴʮʷ. ʇʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʽ ʟʥʝʚʦʜʥʝʥʥʷ ʟʨʽʟʽʚ ʚʠʢʦʥʫʚʘʣʠ 

ʜʝʤʘʩʢʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʢʠʧôʷʪʽʥʥʷʤ ʚ 0,1ʄ ʮʠʪʨʘʪyʦʤʫ ʙʫʬʝʨʽ 

ʟ ʨʅ=6,0 ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ. ʋ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚ ʢʩʠʣʦʣʽ ʽ 

ʩʧʠʨʪʘʭ ʟʨʽʟʠ ʧʨʦʤʠʚʘʣʠ ʚ 0,1ʄ ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʦʤʫ ʙʫʬʝʨʽ (PBS) (pH=7,4), 

ʦʙʨʦʙʣʷʣʠ 0,1% ʨʦʟʯʠʥʦʤ ʪʨʠʧʩʠʥʫ ʥʘ ʪʨʽʩ-ʩʦʣʴʦʚʦʤʫ ʙʫʬʝʨʽ (TBS) (pH=7,6) 

ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Üʉ ʫ ʚʦʣʦʛʽʡ ʢʘʤʝʨʽ.  

ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʩʫʭʦʛʦ ʧʦʣʷ ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ ʧʘʧʝʨʦʤ ʚʠʩʫʰʫʚʘʣʠ ʩʢʣʦ 
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ʥʘʚʢʦʣʦ ʟʨʽʟʫ, ʜʘʣʽ ʥʘ ʟʨʽʟʠ ʥʘʥʦʩʠʣʠ ʙʣʦʢʫʚʘʣʴʥʠʡ ʨʦʟʯʠʥ (5% BSA) ʽ 

ʟʘʣʠʰʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘ 10 ʭʚʠʣʠʥ. ʇʽʩʣʷ ʟʣʠʚʘʥʥʷ ʥʘʜʣʠʰʢʫ 

ʙʣʦʢʫʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘʥʦʩʠʣʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʚʠʥʥʠʭ ʘʥʪʠʪʽʣ ʥʘ 30 

ʭʚʠʣʠʥ.  ɺ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʘʥʪʠʪʽʣ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʠʰʘʯʽ ʪʘ ʢʨʦʣʷʯʽ 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ. ɿʤʠʚʘʣʠ ʘʥʪʠʪʽʣʘ ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʠʤ ʙʫʬʝʨʦʤ 

(PBS). ʇʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʩʫʙʩʪʨʘʪʥʦʛʦ ʨʦʟʯʠʥʫ DAB+Chromogen 

ʥʘʥʦʩʠʣʠ ʡʦʛʦ ʥʘ ʟʨʽʟʠ ʪʝʨʤʽʥʦʤ 10 ʭʚʠʣʠʥ. ɿʤʠʚʘʣʠ ʨʦʟʯʠʥ ʭʨʦʤʦʛʝʥʫ  ̔

ʧʨʦʤʠʚʘʣʠ ʧʨʝʧʘʨʘʪʠ 2-3 ʧʦʨʮʽʷʤʠ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʇʽʩʣʷ ʧʨʦʤʠʚʘʥʥʷ 

ʩʢʝʣʴʮʷ ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʥʝʡʨʦʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʾʭ 

ʤʘʨʢʝʨʠ: 

1. ɺʤ̔ʝʥʪʠʥ ï ʧʦʣʽʧʝʧʪʠʜ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 310 ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʤʘʻ 

ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 57 ʢɼʘ. 

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʦʥʠ ʘʥʪʠʪʽʣ ʜʦ ʚʽʤʝʥʪʠʥʫ Vim 3ɺ4, 

ʨʦʙʦʯʝ ʨʦʟʚʝʜʝʥʥʷ 1:100 ï 1:200. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘ 

ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ, ʷʜʨʘ ʚʩʽʭ ʢʣʽʪʠʥ ï 

ʚ ʩʠʥʽʡ. 

2. S-100 ï ʢʘʣʴʮʽʡ-ʟʚôʷʟʫʶʯʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʙʽʣʦʢ ʘʩʪʨʦʮʠʪʘʨʥʦʾ ʛʣʽʾ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 17 ʢɼʘ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 97 ʘʤʽʥʦʢʠʩʣʦʪ. 

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʦʥʠ ʘʥʪʠʪʽʣ ʜʦ S-100 SH-ɺ1, ʨʦʙʦʯʝ 

ʨʦʟʚʝʜʝʥʥʷ 1:400. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘ 

ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ, ʷʜʨʘ ʢʣʽʪʠʥ ï ʚ 

ʩʠʥʽʡ. 

3. ʉʠʥʘʧʪʦʬʽʟʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʛʣʽʢʦʧʨʦʪʝʾʜ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 38 ʢɼʘ.  

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʦʥʠ ʘʥʪʠʪʽʣ ʜʦ ʩʠʥʘʧʪʦʬʽʟʠʥʫ SY38, 

ʨʦʙʦʯʝ ʨʦʟʚʝʜʝʥʥʷ 1:10 ï 1:20. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘ 

ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ, ʷʜʨʘ ʚʩʽʭ ʢʣʽʪʠʥ ï 

ʚ ʩʠʥʽʡ. 

4. ʇʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʽ ʙʽʣʦʢ ʂʽ-67 ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʩʤʫʛ, ʟ 
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ʚʽʜʧʦʚʽʜʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 345 ʽ 395 ʢɼʘ.  

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʦʥʠ ʘʥʪʠʪʽʣ ʜʦ ʂʽ-67 ʄɯɺ-1 (ʛʦʪʦʚʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʷʜʨʘ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ 

ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ. 

5. Bcl-2 ï ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʙʽʣʦʢ, ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 

26 ʢɼʘ. 

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʦʥʠ ʘʥʪʠʪʽʣ ʜʦ Bcl-2 Clon 124, ʨʦʙʦʯʝ 

ʨʦʟʚʝʜʝʥʥʷ 1:100 ï 1:200. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘ 

ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʟʝʨʥʠʩʪʦ ʘʙʦ ʜʠʬʫʟʥʦ ʚ ʢʦʨʠʯʥʝʚʠʡ 

ʢʦʣʽʨ. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʝ ʥʘ ʙʘʟʽ ɺʽʥʥʠʮʴʢʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʛʦ ʙʶʨʦ. 

 

2.2.7 ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ 

 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ ʧʽʜʢʨʽʧʣʝʥʥʷ ʷʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʪʘ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʠʩʥʦʚʢʽʚ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ ʚʩʽ ʝʪʘʧʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʪʘʢʽ ʷʢ, ʟʘʙʽʨ ʬʨʘʛʤʝʥʪʽʚ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ, ʾʭ ʬʽʢʩʘʮʽʶ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʤʽʢʨʦʩʢʦʧʽʶ ʟʨʽʟʽʚ. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʩʪʦʩʫʚʘʣʘʩʴ ʥʝ ʣʠʰʝ ʩʪʘʥʜʘʨʪʽʚ ʥʘʙʦʨʫ 

ʨʝʘʢʪʠʚʽʚ ʽ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʨʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʪʦʚʱʠʥʫ ʟʨʽʟʽʚ. 

ɼʦ ʦʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʚʠʣʴʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʩʪʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʤʝʪʦʜʠʢʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ ʪʘ ʚʠʜ ʟʘʩʪʦʩʦʚʘʥʦʾ ʦʧʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʘʜʢʘ 
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ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʪʢʘʥʠʥ ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʬʽʢʩʘʮʽʾ, ʜʝʛʽʜʨʘʪʘʮʽʾ, 

ʟʘʣʠʚʢʠ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʢʨʦʦʙôʻʢʪʽʚ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʽʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʤʦʨʬʦʤʝʪʨʽʾ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʧʨʘʚʢʫ ʥʘ 

ʫʩʘʜʢʫ ʪʢʘʥʠʥ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʧʦʨʽʚʥʷʪʠ 

ʘʙʩʦʣʶʪʥʽ ʧʦʢʘʟʥʠʢʠ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʧʣʦʱʽ ʦʙôʻʢʪʽʚ ʥʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ, 

ʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪ ʫʩʘʜʢʠ ʪʢʘʥʠʥ. 

ɺ ʢʽʣʴʢʽʩʥʽʡ ʤʦʨʬʦʣʦʛʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʣʽʥʽʡʥʽ, ʧʣʦʱʠʥʥʽ ʪʘ ʦʙôʻʤʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʘʜʢʠ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʬʦʨʤʫʣʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʥʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʫʩʘʜʢʘ ʪʢʘʥʠʥ ʚʧʣʠʚʘʻ ʤʽʥʽʤʘʣʴʥʦ, 

ʥʘ ʧʣʦʱʠʥʥʽ ï ʧʦʤʽʨʥʦ ʽ ʥʘ ʦʙôʻʤʥʽ ï ʤʘʢʩʠʤʘʣʴʥʦ [2, 3]. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʣʽʥʽʡʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʫʩʘʜʢʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʬʦʨʤʫʣʘ: 

,
l
LkL=

 

ʜʝ kL ï ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʾ ʫʩʘʜʢʠ;  

L ï ʽʩʪʠʥʥʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ (ʦʪʨʠʤʘʥʥʽ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟ ʯʝʨʝʧʘ);
 

 

l ï ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ.  

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʫʩʘʜʢʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʬʦʨʤʫʣʘ: 

,
s
Sks=

 

ʜʝ ks ï ʢʦʝʬʽʮʽʻʥʪ ʧʣʦʱʠʥʥʦʾ ʫʩʘʜʢʠ;  

S ï ̔ ʩʪʠʥʥʽ ʧʣʦʱʠʥʥʽ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ (ʦʪʨʠʤʘʥʥʽ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

(2.2) 

(2.1) 
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ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟ ʯʝʨʝʧʘ);
 

 

s ï ʧʣʦʱʠʥʥʽ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ. 

 ʃʽʥʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʢʨʘʥʽʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʜʦ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʥʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ. ʇʣʦʱʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ 

ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʟ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʠʤʝʪʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʠʟʥʘʯʝʥʦʛʦ ʥʘ 

ʚʦʣʦʛʦʤʫ ʧʨʝʧʘʨʘʪʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʜʦ ʡʦʛʦ ʧʝʨʠʤʝʪʨʫ ʥʘ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽ 

 ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʧʨʝʧʘʨʘʪʠ ʣʽʥʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫʩʘʜʢʠ ʷʢʠʭ ʫ ʢʦʞʥʽʡ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʚ 1,15-1,17, ʘ ʧʣʦʱʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ï 1,07-1,09. 

 ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɸʚʪʘʥʜʽʣʦʚʘ (1990) 

ʧʨʦʚʝʜʝʥʦ ʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ [1]: 

- ʧ̔ ʜʛʦʪʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʧʣʘʥʫʚʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʽ 

ʩʪʚʦʨʝʥʥʷʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʚʠʙʦʨʦʢ, ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ, ʦʧʠʩʘʥʥʷ ʪʘ 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʯʝʥʥʶ; 

- ʧʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʫ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʛʽʩʪʦʤʝʪʨʽʷ, ʢʘʨʽʦʮʠʪʦʤʝʪʨʽʷ); 

- ʚʠʢʦʥʘʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

- ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʮʽʥʢʠ; 

- ʜʦʚʝʜʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʚʠʩʫʥʫʪʠʭ ʛʽʧʦʪʝʟ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʫ ʚʠʛʣʷʜʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʥʘ ʮʠʬʨʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʬʨʦʚʦʾ ʢʘʤʝʨʠ TREK (UCMOS14000KPA) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʽʚ 

Unico G380, ʄɹʉ-9. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʽʩʪʦʤʝʪʨʽʾ ʪʘ ʢʘʨʽʦʮʠʪʦʤʝʪʨʽʾ ʙʫʣʦ 
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ʚʠʢʦʨʠʩʪʘʥʝ ʣʽʮʝʥʟʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ñToupViev 3.7ò (ʚʝʨʩʽʷ: Ĭ64, 

3.7.3036).  

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʠʢʦʥʘʥʦ ʢʦʤʧôʶʪʝʨʥʫ ʛʽʩʪʦʤʝʪʨʽʶ ʷʜʝʨ ʯʝʨʝʧʥʠʭ 

ʥʝʨʚʽʚ (ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ, ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ, ʟʘʜʥʴʦʛʦ ʷʜʨʘ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʫ, ʷʜʨʘ ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ ʪʘ ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ), 

ʥʠʞʥʴʦʛʦ ʦʣʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʛʦʣʦʚʥʝ ʦʣʠʚʥʝ ʷʜʨʦ, ʧʨʠʩʝʨʝʜʥʻ ʪʘ ʟʘʜʥʻ 

ʜʦʜʘʪʢʦʚʽ ʦʣʠʚʥʽ ʷʜʨʘ) ʪʘ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɺ 

ʢʦʞʥʦʤʫ ʟ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʠʤʽʨʶʚʘʥʥʷ ʷʜʝʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʪʨʴʦʭ ʟʨʽʟʘʭ ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʦʣʠʚ ʚ 6 ʧʦʣʷʭ 

ʟʦʨʫ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʽʩʪʦʤʝʪʨʽʾ ʚʠʟʥʘʯʘʣʠ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 

(ʥʘʡʙʽʣʴʰʠʡ ʧʦʟʜʦʚʞʥʽʡ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨʠ) ʪʘ ʧʣʦʱʫ ʷʜʝʨ ʥʘ ʢʦʞʥʦʤʫ 

ʟʨʽʟʽ (ʧʦ ʧʝʨʠʤʝʪʨʫ ʷʜʨʘ, ʧʨʦʚʝʜʝʥʦʤʫ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʫʨʫ ʥʝʡʨʦʙʣʘʩʪʽʚ, 

ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʧʝʨʠʬʝʨʽʾ ʷʜʨʘ) ʪʘ ʚʠʟʥʘʯʘʣʠ ʾʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ʨʠʩ. 

2.3, 2.4). ʅʘ ʘʥʘʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ ʚʠʟʥʘʯʘʣʠ ʜʦʚʞʠʥʫ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʪʦʚʱʠʥʫ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʤʽʞ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ 

ʪʦʯʢʘʤʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ. 

 

ʈʠʩ. 2.3. ɺʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱʽ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʥʘ ʧʨʝʧʘʨʘʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʟʨʽʟʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʛʝʪʩʘʮʽʾ. 
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ʈʠʩ. 2.4. ɺʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱʽ ʥʝʡʨʦʙʣʘʩʪʘ ʪʘ ʡʦʛʦ ʷʜʨʘ ʚ ʥʝʡʨʦʥʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʷʜʨʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʥʘ ʧʨʝʧʘʨʘʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʛʝʪʩʘʮʽʾ. 

 

ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʩʝʨʽʡʥʠʭ ʟʨʽʟʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʧʨʦʚʝʜʝʥʠʭ 

ʯʝʨʝʟ ʨʦʤʙʦʧʦʜʽʙʥʠʡ ʤʽʭʫʨ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʛʽʩʪʦʤʝʪʨʽʾ ʚʠʟʥʘʯʘʣʠ ʧʣʦʱʫ ʪʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʽ 

ʙʘʟʘʣʴʥʦʾ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʦʢ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʟʨʽʟʘʭ ʧʨʦʚʝʜʝʥʠʭ 

ʯʝʨʝʟ: ʧʦʢʨʽʚʣʶ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʪʘ ʚʝʨʭʥʽʡ ʢʨʘʡ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ, ʜʦʨʩʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ, ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʩʪʠʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ, ʚʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ, ʙʘʟʘʣʴʥʫ ʧʣʘʩʪʠʥʢʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ, ʩʝʨʝʜʠʥʫ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʥʠʞʥʽʡ ʢʨʘʡ 

ʟô̒ʜʥʘʥʥʷ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ ʤʦʩʪʘ ʪʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. 

ʂʘʨʽʦʮʠʪʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʡʨʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʪʘʢʦʞ ʚʠʢʦʥʘʥʝ ʥʘ ʪʨʴʦʭ ʟʨʽʟʘʭ ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʦʣʠʚ ʚ 6 

ʧʦʣʷʭ ʟʦʨʫ. ɺʠʟʥʘʯʘʣʠ ʩʝʨʝʜʥʶ ʧʣʦʱʫ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʷʜʝʨ, ʘ ʪʘʢʦʞ 

ʚʠʤʽʨʶʚʘʣʠ ʾʭ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ (ʧʦʧʝʨʝʯʥʽ ʪʘ ʧʦʟʜʦʚʞʥʽ). ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʜʣʷ 
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ʘʥʘʣʽʟʫ ʧʦ ʢʦʞʥʦʤʫ ʟʨʽʟʫ ʩʢʣʘʣʦ ʚʽʜ 40 ʜʦ 50. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʾ ʽʤʫʥʦʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʦʮʽʥʶʚʘʣʠ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʤ 

ʤʝʪʦʜʦʤ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʚʽʜʩʦʪʢʘ ʧʦʟʠʪʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʭ ʢʣʽʪʠʥ ʫ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʧʦʣʽ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ Unico G380 ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Ĭ400. ʋ 

ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫʚʘʣʠ 500 ʢʣʽʪʠʥ ʚ 10 ʧʦʣʷʭ ʟʦʨʫ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʦʮʽʥʶʚʘʣʠ ʣʦʢʘʣʽʟʘʮʽʶ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ: ʷʜʝʨʥʘ, 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ, ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ, ʧʦʟʘʢʣʽʪʠʥʥʘ. ɼʣʷ ʢʦʞʥʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ ʚʨʘʭʦʚʫʚʘʣʠ ʭʘʨʘʢʪʝʨ ʨʝʘʢʮʽʾ: ʜʠʬʫʟʥʘ ʘʙʦ ʛʨʘʥʫʣʷʨʥʘ. ʊʘʢʦʞ 

ʦʮʽʥʶʚʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʝʘʢʮʽʾ ʦʢʨʝʤʦ ʜʣʷ ʷʜʝʨʥʦʛʦ ʪʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ʗʢʱʦ ʝʢʩʧʨʝʩʽʷ ʤʘʨʢʝʨʘ ʚʠʷʚʣʷʣʘʩʴ ʧʦʟʘ ʢʣʽʪʠʥʦʶ, ʪʦ ʜʣʷ ʾʾ 

ʦʮʽʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢʽʩʥʫ ʰʢʘʣʫ (ʨʠʩ. 2.5). ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʨʽʚʥʶʚʘʣʠ 

ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʦʪʦʯʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʤʦʟʢʫ, ʘ ʜʘʣʽ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʮʽ 

ʟʘʙʘʨʚʣʝʥʥʷ ʤʽʞ ʥʠʤʠ ʦʮʽʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʷʢʽʩʥʽʡ ʰʢʘʣʽ [38]. 

 

ʈʠʩ. 2.5. ʗʢʽʩʥʘ ʰʢʘʣʘ ʜʣʷ ʦʮʽʥʢʠ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ. 

 

ɼʣʷ ʦʮʽʥʢʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʝʢʩʧʨʝʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʥʘʧʽʚʢʽʣʴʢʽʩʥʘ ʰʢʘʣʘ ʦʮʽʥʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ: 0 (ʚʽʜʩʫʪʥʷ) ï 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʫ ʢʣʽʪʠʥʘʭ, 1 (ʩʣʘʙʢʘ) ï ʜʦ 30% ʢʣʽʪʠʥ, ʱʦ 

ʚʽʜʨʝʘʛʫʚʘʣʠ ʧʦʟʠʪʠʚʥʦ, 2 (ʧʦʤʽʨʥʘ) ï 31-60 %, 3 (ʩʠʣʴʥʘ) ï 60% ʽ ʙʽʣʴʰʝ 

ʟʘʙʘʨʚʣʝʥʠʭ ʢʣʽʪʠʥ [344]. 

ʇʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʷʜʝʨʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʂʽ-67 ("DAKO", ʢʣʦʥ ʄɯɺ-1, ɼʘʥʽʷ) 

ʫ ʙʘʣʘʭ: 0 ʙʘʣʽʚ = 0ï5% ʢʣʽʪʠʥ ʟ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʤʠ ʷʜʨʘʤʠ, 1 ʙʘʣ = 6ï25%, 2 

ʙʘʣʠ = 26ï50%, 3 ʙʘʣʠ = 51ï75%, 4 ʙʘʣʠ = 76ï100% ʢʣʽʪʠʥ ʟ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʤʠ 

ʷʜʨʘʤʠ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʂʽ-67 0 ʽ 1 ʙʘʣ ʦʮʽʥʶʚʘʣʠ ʷʢ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ, 2 ʽ 3 ʙʘʣʠ ʷʢ ʧʦʤʽʨʥʠʡ, ʘ 4 ʙʘʣʠ ʷʢ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʝʢʩʧʨʝʩʽʾ [344]. 
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2.2.8 ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʪʨʠʤʘʥʽ ʧʨʠ ʦʨʛʘʥʦ- ʪʘ ʤʦʨʬʦʤʝʪʨʽʾ ʮʠʬʨʦʚʽ ʜʘʥʽ ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ñStatistica 6.1ò 

(ʣʽʮʝʥʟʽʡʥʠʡ ˉBXXR901E246122FA) ʪʘ Microsoft Excel 2016. ʂʦʞʝʥ ʽʟ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʥʦʩʠʣʠ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʪʘʙʣʠʮʶ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʧʦʝʪʘʧʥʦ [29, 25]. ʉʧʦʯʘʪʢʫ 

ʬʦʨʤʫʚʘʣʠ ʙʘʟʫ ʜʘʥʠʭ ʟ ʥʘʩʪʫʧʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʦʧʠʩʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʦʟʥʘʢ. ʅʘʜʘʣʽ ʚʠʟʥʘʯʘʣʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʦʟʥʘʢ ʧʦ ʢʦʞʥʦʤʫ ʟ 

ʦʪʨʠʤʘʥʠʭ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʦʟʥʘʢʠ ʪʘ ʩʪʘʥʜʘʨʪʥʝ 

ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʜʠʩʧʝʨʩʽʶ. 

ɼʣ̫ ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʝʚʥʽʡ 

ʭʨʦʥʦʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʫ ʚʠʛʣʷʜʽ ʤʦʤʝʥʪʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ, ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʣʘʥʮʶʛʦʚʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʨʽʚʥʽʚ ʜʠʥʘʤʽʯʥʠʭ ʨʷʜʽʚ: ʢʦʝʬʽʮʽʻʥʪ 

ʟʨʦʩʪʘʥʥʷ ʪʘ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʠ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʫ ʬʦʨʤʫʣʘʭ (2.3) ʽ (2.4).  
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ʜʝ kt ï ʢʦʝʬʽʮʽʻʥʪ ʟʨʦʩʪʘʥʥʷ;  

Yi ï ʨʽʚʝʥʴ ʧʝʨʽʦʜʫ ʧʦʨʽʚʥʷʥʥʷ;
 

 

Y(i-1) ï ʨʽʚʝʥʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ.  

 

,100*tp kT =  

ʜʝ Tp ï ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ;  

kt ï ʢʦʝʬʽʮʽʻʥʪ ʟʨʦʩʪʘʥʥʷ. 

 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ 

ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʚʠʟʥʘʯʘʣʠ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʥʝʟʘʣʝʞʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʷ ʉʪʴʶʜʝʥʪʘ 

ʧʨʠ ʫʤʦʚʽ, ʱʦ ʨʦʟʧʦʜʽʣ ʦʟʥʘʢ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʘʣʴʥʦʤʫ ʽ ʜʠʩʧʝʨʩʽʾ ʦʟʥʘʢ ʙʫʣʠ 

(2.3) 

(2.4) 
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ʨʽʚʥʠʤʠ ʚ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ; ʷʢʱʦ ʜʘʥʽ ʫʤʦʚʠ ʥʝ ʚʠʪʨʠʤʫʚʘʣʠʩʴ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ U-ʢʨʠʪʝʨʽʡ ʄʘʥʘ-ʋʽʪʥʽ. ɼʘʥʽ ʢʨʠʪʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʙʠʜʚ ̔ʚʠʙʽʨʢʠ (ʾʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ) ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ʗʢʱʦ ʜʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ (p) ʥʠʞʯʝ ʨʽʚʥʷ 

ʟʥʘʯʫʱʦʩʪʽ (p<0,05), ʪʦ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʚʠʙʽʨʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʜʚʦʭ  

ʨʽʟʥʠʭ ʛʝʥʝʨʘʣʴʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦ- ʪʘ ʛʽʩʪʦʛʝʥʝʟʫ ʩʪʨʫʢʪʫʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ 

ʧʘʨʘʤʝʪʨʽʚ ʚ ʧʨʦʮʝʩʽ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʤʘʣʴʬʦʨʤʘʮʽʷʭ 

ʚʠʙʨʘʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʜʝʢʚʘʪʥʽ ʤʝʪʽ ʪʘ ʧʦʩʪʘʚʣʝʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʙʦʪʘʭ: [87, 88, 89]. 
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ʈʆɿɼɯʃ 3 

ʄʆʈʌʆʄɽʊʈʀʏʅɯ ʇɸʈɸʄɽʊʈʀ ʈʆʄɹʆʇʆɼɯɹʅʆɻʆ ʄʆɿʂʋ  

ʊɸ ʄɸʂʈʆʄɽʊʈʀʏʅɯ ʈʆɿʄɯʈʀ ɼʆɺɻɸʉʊʆɻʆ ʄʆɿʂʋ ʋ 

ʇʈɽʅɸʊɸʃʔʅʆʄʋ ʇɽʈɯʆɼɯ ʆʅʊʆɻɽʅɽɿʋ ʃʖɼʀʅʀ 

 

3.1 ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 

6-7 ʪʠʞʥʽʚ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʧʦʢʨʽʚʣʶ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʪʘ 

ʚʝʨʭʥʽʡ ʢʨʘʡ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʚʠʟʥʘʯʘʣʘʩʴ ʧʦʨʦʞʥʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʦʚʦʛʦ 

ʤʽʭʫʨʘ (mesocoele) ʪʘ ʧʦʨʦʞʥʠʥʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ (ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ), ʷʢʽ 

ʙʫʣʠ ʦʪʦʯʝʥʽ ʩʪʽʥʢʦʶ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ (ʨʠʩ. 3.1).  

ʇʣʦʱʘ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʩʪʘʥʦʚʠʣʘ 

0,103Ñ0,005 ʤʤ2, ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ï 

0,83Ñ0,02 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ï 0,90Ñ0,02 ʤʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʟʘʜʥʴʦʤʫ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 0,42Ñ0,01 ʤʤ.  

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʚ ʜʽʣʷʥʮʽ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ 

ʜʘʥʦʤʫ ʟʨʽʟʽ ʥʝʦʜʥʘʢʦʚʘ: ʫ ʜʦʨʩʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 25,1Ñ0,6 ʤʢʤ, ʫ ʚʝʥʪʨʘʣʴʥʽʡ ï 

201,3Ñ7,5 ʤʢʤ. ʉʪʽʥʢʘ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʰʘʨʘʤʠ: 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʠʤ, ʤʘʥʪʽʡʥʠʤ ʪʘ ʢʨʘʡʦʚʠʤ, ʷʢʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʪʽʡ ʜʽʣʷʥʮʽ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʚʘʣʘ ʧʦʨʦʞʥʠʥʫ ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʤʽʭʫʨʘ. ʏʽʪʢʦʾ 

ʤʝʞʽ ʤʽʞ ʰʘʨʘʤʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʚʘʣʠ ʧʦʨʦʞʥʠʥʫ ʯʝʪʚʝʨʪʦʛʦ 

ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʥʝ ʚʠʷʚʣʝʥʦ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 

ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʜʦʨʩʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʚ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ 

ʚʠʟʥʘʯʘʣʘʩʴ ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ, ʷʢʘ ʬʦʨʤʫʚʘʣʘ ʚʝʥʪʨʘʣʴʥʫ ʩʪʽʥʢʘ 

ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ. ʂʦʨʽʥʝʮʴ ʙʣʦʢʦʚʦʛʦ ʥʝʨʚʫ, ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ ʤʝʞʽ ʤʽʞ 

ʩʝʨʝʜʥʽʤ ʪʘ ʟʘʜʥʽʤ ʤʦʟʢʦʤ (ʜʠʚ. ʨʠʩ. 3.1). 
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ɸ.  ɹ.  

ʈʠʩ. 3.1. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. 

ɸ. ʅʘ ʨʽʚʥʽ ʧʦʢʨʽʚʣʽ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʪʘ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x20: 1 ï ʧʦʨʦʞʥʠʥʘ ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʤʽʭʫʨʘ; 2 ï 

ʧʦʨʦʞʥʠʥʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ (ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ).   ɹ. ʅʘ ʨʽʚʥʽ ʜʦʨʩʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x20: 1 ï 

ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ.  

 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʴʦʤʫ 

ʪʘ ʟʘʜʥʴʦʤʫ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 0,210Ñ0,005 ʤʤ. ɼʦʚʞʠʥʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ 

ʧʣʘʩʪʠʥʢʠ ï 0,91Ñ0,02 ʤʤ, ʧʣʦʱʘ ï 0,211Ñ0,005 ʤʤ2. ʇʣʦʱʘ ʧʦʨʦʞʥʠʥʠ 

ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʩʪʘʥʦʚʠʣʘ 0,52Ñ0,01 ʤʤ2, ʧʦʟʜʦʚʞʥʽʡ 

ʨʦʟʤʽʨ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ï 0,81Ñ0,02 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ï 

0,91Ñ0,02 ʤʤ. ʊʦʚʱʠʥʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ, ʷʢʘ ʦʪʦʯʫʚʘʣʘ ʯʝʪʚʝʨʪʠʡ 

ʰʣʫʥʦʯʦʢ ʩʪʘʥʦʚʠʣʘ 203,1Ñ6,5 ʤʢʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʥʘ ʤʝʞʽ ʤʽʞ ʥʠʤʠ ʚʠʟʥʘʯʘʚʩʷ ʧʝʨʝʰʠʡʦʢ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ 

ʤʦʟʢʫ. ʇʦʟʘʜʫ ʚʽʜ ʧʝʨʝʰʠʡʢʫ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʟʘʜʥʽʡ ʤʦʟʦʢ, ʷʢʠʡ ʥʘ ʜʘʥʦʤʫ 

ʟʨʽʟʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʘʟʘʣʴʥʦʶ ʧʣʘʩʪʠʥʢʦʶ, ʣʘʪʝʨʘʣʴʥʦ ʚʽʜ ʷʢʦʾ ʟʥʘʭʦʜʠʣʘʩʴ 

ʤʝʞʦʚʘ ʙʦʨʦʟʥʘ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ ʽ ʨʦʤʙʽʯʥʘ ʛʫʙʘ. ʇʦʧʝʨʝʜʫ ʚʽʜ 

ʧʝʨʝʰʠʡʢʫ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʩʝʨʝʜʥʽʡ ʤʦʟʦʢ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʦʞ 

ʙʘʟʘʣʴʥʦʶ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʶ ʧʣʘʩʪʠʥʢʘʤʠ, ʤʽʞ ʷʢʠʤʠ ʤʽʩʪʠʪʴʩʷ ʤʝʞʦʚʘ 
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ʙʦʨʦʟʥʘ. ɺ ʜʽʣʷʥʮʽ ʧʝʨʝʰʠʡʢʫ ʨʦʤʙʦʧʦʜʽʙʥʦʛʦ ʤʦʟʢʫ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ 

ʧʦʨʦʞʥʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʦʚʦʛʦ ʤʽʭʫʨʘ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʯʝʪʚʝʨʪʠʤ 

ʰʣʫʥʦʯʢʦʤ (ʨʠʩ. 3.2).  

ɸ.  ɹ.  

ʈʠʩ. 3.2. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. 

ɺ. ʏʝʨʝʟ ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʩʪʠʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. ɿʙ.x20: 1 ï 

ʧʦʨʦʞʥʠʥʘ ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʤʽʭʫʨʘ; 2 ï ʙʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ; 3 ï 

ʢʨʠʣʦʘʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ; 4 ï ʨʦʤʙʽʯʥʘ ʛʫʙʘ. ɻ. ʏʝʨʝʟ ʚʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʪʠʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x10:  1 ï ʧʦʨʦʞʥʠʥʘ 

ʩʝʨʝʜʥʴʦʤʦʟʢʦʚʦʛʦ ʤʽʭʫʨʘ; 2 ï ʙʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ; 3 ï ʢʨʠʣʦʘʦʜʽʙʥʘ 

ʧʣʘʩʪʠʥʢʘ; 4 ï ʨʦʤʙʽʯʥʘ ʛʫʙʘ. 

 

ʇʣʦʱʘ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʩʪʘʥʦʚʠʣʘ 

1,73Ñ0,05 ʤʤ2. ʇʣʦʱʘ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 

0,216Ñ0,005 ʤʤ2, ʜʦʚʞʠʥʘ ï 0,41Ñ0,01 ʤʤ, ʧʣʦʱʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ 

ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ï 0,44Ñ0,01 ʤʤ2, ʜʦʚʞʠʥʘ ï 0,82Ñ0,02 ʤʤ, ʧʣʦʱʘ ʨʦʤʙʽʯʥʦʾ ʛʫʙʠ 

ï 0,112Ñ0,002 ʤʤ2, ʜʦʚʞʠʥʘ ï 0,42Ñ0,01 ʤʤ.  

ʊʦʚɦʠʥʘ ʩʪʽʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʚ ʜʽʣʷʥʮʽ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ 

ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʪʘʥʦʚʠʣʘ 431,2Ñ11,7 ʤʢʤ, ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ - 

488,7Ñ13,3 ʤʢʤ, ʨʦʤʙʽʯʥʦʾ ʛʫʙʠ ï 301,2Ñ10,2 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ - 251,4Ñ9,8 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 103,6Ñ4,5 ʤʢʤ, 

ʢʨʘʡʦʚʦʛʦ ï 69,9Ñ2,3 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ 
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ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ï 339,2Ñ10,3 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 111,7Ñ5,5 ʤʢʤ, 

ʢʨʘʡʦʚʦʛʦ ï 39,2Ñ1,6 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ 

ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʨʦʤʙʽʯʥʦʾ ʛʫʙʠ ʩʢʣʘʜʘʣʘ: ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ 

ʰʘʨʫ ï 251,2Ñ9,2 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 29,2Ñ1,1 ʤʢʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʚʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʪʠʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʩʮʝ ʾʭ ʩʪʠʢʫ ʫʪʚʦʨʝʥʝ 

ʙʘʟʘʣʴʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ. ɺʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦ ʚʽʜ ʤʽʩʮʷ ʩʪʠʢʫ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʢʦʨʽʥʝʮʴ ʙʣʦʢʦʚʦʛʦ ʥʝʨʚʫ (ʜʠʚ. ʨʠʩ. 3.2).  

ʇʣʦʱʘ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʩʪʘʥʦʚʠʣʘ 

6,51Ñ0,21 ʤʤ2. ʇʦʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʩʢʣʘʜʘʚ 

3,83Ñ0,13 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ï 3,64Ñ0,12 ʤʤ. 

ɹʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʤʘʣʘ ʜʦʚʞʠʥʫ ï 1,51Ñ0,04 ʤʤ, ʧʣʦʱʫ 

ï 1,02Ñ0,02 ʤʤ2, ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ ï 0,92Ñ0,02 ʤʤ ʪʘ 0,55Ñ0,01 ʤʤ2 

ʚʽʜʧʦʚʽʜʥʦ, ʨʦʤʙʽʯʥʘ ʛʫʙʘ ï 0,41Ñ0,01 ʤʤ ʪʘ 0,121Ñ0,005 ʤʤ2 ʚʽʜʧʦʚʽʜʥʦ. 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʚ ʜʽʣʷʥʮʽ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ 

ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʪʘʥʦʚʠʣʘ 749,1Ñ22,3 ʤʢʤ, ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ï 

581,1Ñ17,4 ʤʢʤ, ʨʦʤʙʽʯʥʦʾ ʛʫʙʠ ï 225,3Ñ9,6 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ 

ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ï 199,4Ñ6,5 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 355,2Ñ10,6 ʤʢʤ, 

ʢʨʘʡʦʚʦʛʦ ï 109,1Ñ3,2 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ 

ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: 

ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ï 349,3Ñ10,3 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 141,6Ñ4,2 ʤʢʤ, 

ʢʨʘʡʦʚʦʛʦ - 46,7Ñ1,3 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ 

ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʨʦʤʙʽʯʥʦʾ ʛʫʙʠ ʩʢʣʘʜʘʣʘ: ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ 

ʰʘʨʫ - 224,2Ñ8,7 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 46,3Ñ1,3 ʤʢʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʙʘʟʘʣʴʥʫ ʧʣʘʩʪʠʥʢʫ ʜʦʚʛʘʩʪʦʛʦ 
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ʤʦʟʢʫ ʽ ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ ʫ ʚʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʟʨʽʟʫ 

ʚʠʟʥʘʯʘʣʘʩʴ ʧʦʨʦʞʥʠʥʘ ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ (ʨʠʩ. 3.3).  

ʇʣʦʱʘ ʧʦʨʦʞʥʠʥʠ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʩʪʘʥʦʚʠʣʘ 

2,31Ñ0,08 ʤʤ2. ɹʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʤʘʣʘ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ, ʥʽʞ 

ʢʨʠʣʦʧʦʜʽʙʥʘ: ï 1,33Ñ0,08 ʤʤ ʪʘ 0,72Ñ0,05 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. ʇʣʦʱʘ ʙʘʟʘʣʴʥʦʾ 

ʧʣʘʩʪʠʥʢʠ ʩʪʘʥʦʚʠʣʘ 0,74Ñ0,03 ʤʤ2, ʧʣʦʱʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ï 

0,37Ñ0,01 ʤʤ. ʄʽʞ ʙʘʟʘʣʴʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʴ ʩʝʨʝʜʠʥʥʘ 

ʙʦʨʦʟʥʘ. ɺ ʜʦʨʩʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʥʝʨʚʦʚʘ ʪʨʫʙʢʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʘʣʴʥʦʶ ʪʘ 

ʢʨʠʣʦʧʦʜʽʙʥʦʶ ʧʣʘʩʪʠʥʢʘʤʠ (ʜʠʚ. ʨʠʩ. 3.3).  

ɸ.  ɹ.   

ʈʠʩ. 3.3. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. 

ɼ. ʏʝʨʝʟ ʙʘʟʘʣʴʥʫ ʧʣʘʩʪʠʥʢʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʽ ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʧʨʦʤʽʞʥʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x10: 1 ï ʪʨʝʪʽʡ ʰʣʫʥʦʯʦʢ; 2 ï ʙʽʯʥʽ 

ʰʣʫʥʦʯʢʠ; 3 ï ʙʘʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ; 4 ï ʢʨʠʣʦʘʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ; 5 ï ʜʦʚʛʘʩʪʠʡ 

ʤʦʟʦʢ. ɽ. ʏʝʨʝʟ ʩʝʨʝʜʠʥʫ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x10: 1 ï ʪʨʝʪʽʡ ʰʣʫʥʦʯʦʢ; 2 ï ʙʽʯʥʽ ʰʣʫʥʦʯʢʠ; 3 ï ʤʽʩʪ; 4 ï ʜʦʚʛʘʩʪʠʡ 

ʤʦʟʦʢ. 

 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ ʚ ʜʽʣʷʥʮʽ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ ʥʘ ʨʽʚʥʽ 

ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʪʘʥʦʚʠʣʘ 678,2Ñ19,8 ʤʢʤ, ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ï 

501,4Ñ14,8 ʤʢʤ. ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ ʯʝʪʚʝʨʪʠʡ 

ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ï 
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152,1Ñ4,5 ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 488,3Ñ14,6 ʤʢʤ, ʢʨʘʡʦʚʦʛʦ ï 58,6Ñ1,7 ʤʢʤ. 

ʊʦʚʱʠʥʘ ʰʘʨʽʚ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʦʪʦʯʫʻ ʯʝʪʚʝʨʪʠʡ ʰʣʫʥʦʯʦʢ ʥʘ ʨʽʚʥʽ 

ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʘʣʘ: ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ï 402,1Ñ12,7 

ʤʢʤ, ʤʘʥʪʽʡʥʦʛʦ ï 88,7Ñ2,1 ʤʢʤ, ʢʨʘʡʦʚʦʛʦ ï 22,5Ñ0,6 ʤʢʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʧʨʝʧʘʨʘʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚʠʟʥʘʯʘʣʘʩʴ ʧʦʨʦʞʥʠʥʘ 

ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ ʙʽʯʥʠʭ ʰʣʫʥʦʯʢʽʚ. ɺ ʤʽʩʮʽ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚʠʟʥʘʯʘʚʩʷ ʩʝʨʝʜʠʥʥʠʡ ʰʦʚ, ʙʘʟʘʣʴʥʘ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʠ (ʜʠʚ. 

ʨʠʩ. 3.3).  

ʉʪʠʢ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ ʜʘʥʦʤʫ ʟʨʽʟʽ ʤʘʚ ʚʫʟʴʢʫ 

ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʜʦʨʩʘʣʴʥʘ ʽ ʚʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʰʠʨʦʢʽ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʠʟʥʘʯʘʚʩʷ ʩʝʨʝʜʠʥʥʠʡ ʰʦʚ.  

ɼʦʚʞʠʥʘ ʩʝʨʝʜʠʥʥʦʛʦ ʰʚʘ ʩʪʘʥʦʚʠʣʘ 2,22Ñ0,09 ʤʤ. ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʢʣʘʜʘʚ 1,23Ñ0,08 ʤʤ, 

ʚʝʥʪʨʘʣʴʥʦʾ ʪʘ ʜʦʨʩʘʣʴʥʦʾ ï 2,81Ñ0,12 ʤʤ ʪʘ 2,43Ñ0,11 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʩʪʘʥʴ 

ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʟʘʜʥʴʦʤʫ 

ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 0,54Ñ0,05 ʤʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʨʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʥʠʞʥʽʡ ʢʨʘʡ ʩʪʠʢʫ ʟʘʜʥʴʦʛʦ ʪʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʯʝʨʝʟ ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ ʤʦʩʪʘ ʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʥʘ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʦʨʦʞʥʠʥʘ ʪʨʝʪʴʦʛʦ ʰʣʫʥʦʯʢʘ ʪʘ 

ʙʽʯʥʠʭ ʰʣʫʥʦʯʢʽʚ.  

ɺ ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟʨʽʟʘʭ ʤʽʩʮʝ ʩʪʠʢʫ ʤʽʞ 

ʤʦʩʪʦʤ ʪʘ ʜʦʚʛʘʩʪʠʤ ʤʦʟʢʦʤ ʟʚʫʞʫʚʘʣʦʩʷ, ʽ ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠʩʴ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ (ʨʠʩ. 3.4). ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʢʣʘʜʘʚ 

1,82Ñ0,06 ʤʤ, ʧʦʟʜʦʚʞʥʽʡ ʨʦʟʤʽʨ ï 1,14Ñ0,04 ʤʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʘʤʠ 

ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʟʘʜʥʴʦʤʫ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 

0,53Ñ0,05 ʤʤ. 
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ɸ.  ɹ.     

ʈʠʩ. 3.4. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ɸ. 

ʏʝʨʝʟ ʥʠʞʥʽʡ ʢʨʘʡ ʟôʻʜʥʘʥʥʷ ʟʘʜʥʴʦʛʦ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x10: 1 ï ʪʨʝʪʽʡ ʰʣʫʥʦʯʦʢ; 2 ï ʙʽʯʥʽ ʰʣʫʥʦʯʢʠ; 3 ï ʤʽʩʪ; 4 ï ʜʦʚʛʘʩʪʠʡ 

ʤʦʟʦʢ. ɹ. ʏʝʨʝʟ ʢʘʫʜʘʣʴʥʫ ʯʘʩʪʠʥʫ ʤʦʩʪʘ ʪʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x10: 1 ï ʪʨʝʪʽʡ ʰʣʫʥʦʯʦʢ; 2 ï ʙʽʯʥʽ ʰʣʫʥʦʯʢʠ; 3 ï ʤʽʩʪ; 4 ï ʜʦʚʛʘʩʪʠʡ 

ʤʦʟʦʢ.  

 

 

3.2 ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʦʛʦ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠ ʤʘʣʴʬʦʨʤʘʮʽʷʭ 

  

 ʋ ʧʣʦʜʦʚʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟ 8-9 ʧʦ 39-40 ʪʠʞʥʽ  

(ʪʘʙʣʠʮʷ 3.1).  

 ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʢʨʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 3,2 ʨʘʟʠ ʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ (p<0,01). ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 15,6Ñ0,6 ʤʤ, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 

4,8Ñ0,2 ʤʤ.  

 ʇʨʦʪʷʛʦʤ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʜʦʚʞʠʥʘ  

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟʨʦʩʪʘʣʘ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʊʘʢ, ʥʘʡʚʠʱʽ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ, 
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ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13, 14-15 

ʪʘ 17-18 ʪʠʞʥʽʚ. 

  

ʊʘʙʣʠʮʷ 3.1 

ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ 

ɺʽʢ, 

ʪʠʞ. 

ʈʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʤʤ: 

ɼʦʚʞʠʥʘ 
ʇʦʧʝʨʝʯʥʠʡ 

ʢʨʘʥʽʘʣʴʥʠʡ 

ʇʦʧʝʨʝʯʥʠʡ 

ʢʘʫʜʘʣʴʥʠʡ 

ʇʝʨʝʜʥʴʦ-

ʟʘʜʥʽʡ 

8-9 4,8Ñ0,2 5,3Ñ0,2 3,2Ñ0,1 3,9Ñ0,1 

10-11 5,2Ñ0,2 5,7Ñ0,2 3,4Ñ0,1 4,1Ñ0,1 

12-13 6,5Ñ0,2** 6,1Ñ0,2 3,5Ñ0,1 4,6Ñ0,1 

14-15 8,3Ñ0,3** 7,7Ñ0,2** 4,3Ñ0,2** 5,7Ñ0,2** 

17-18 10,3Ñ0,3** 8,8Ñ0,3* 5,5Ñ0,2** 6,6Ñ0,2* 

20-21 11,2Ñ0,4 9,3Ñ0,3 5,7Ñ0,2 7,4Ñ0,3 

22-23 11,4Ñ0,4 9,7Ñ0,3 6,3Ñ0,3 7,6Ñ0,3 

25-26 11,5Ñ0,4 9,8Ñ0,3 6,3Ñ0,3 7,7Ñ0,3 

28-29 13,1Ñ0,5 9,8Ñ0,3 6,5Ñ0,2 7,9Ñ0,3 

31-32 14,2Ñ0,5 9,9Ñ0,4 7,1Ñ0,3 7,9Ñ0,3 

34-35 14,6Ñ0,6 10,4Ñ0,4 7,5Ñ0,3 8,2Ñ0,3 

37-38 15,2Ñ0,5 11,7Ñ0,4 7,9Ñ0,3 8,4Ñ0,3 

39-40 15,6Ñ0,6 12,8Ñ0,5 8,1Ñ0,3 9,8Ñ0,4 

ʇʨʠʤʽʪʢʠ: * ï p<0,05, **  ï p<0,01.  

  

 ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 

6,5Ñ0,2 ʤʤ, ʱʦ ʥʘ 25,0 % ʙʽʣʴʰʝ ʚʽʜ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʘʣʦ 5,2Ñ0,2 ʤʤ 

(p<0,01). 
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 ɼʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 

8,3Ñ0,3 ʤʤ, ʱʦ ʥʘ 27,7 % ʙʽʣʴʰʝ ʚʽʜ ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ 12-13 

ʪʠʞʥʽʚ (p<0,01). 

 ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 10,3Ñ0,3 ʤʤ, ʱʦ ʥʘ 24,1 % ʙʽʣʴʰʝ ʚʽʜ ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ (p<0,01). 

 ʇʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʨʦʪʷʛʦʤ ʧʣʦʜʦʚʦʛʦ 

ʧʝʨʽʦʜʫ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʩʪʘʚʘʚ ʙʽʣʴʰʠʤ ʚ 2,4 

ʨʘʟʠ (p<0,01). ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 

12,8Ñ0,5 ʤʤ, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 5,3Ñ0,2 ʤʤ. ʅʘʡʚʠʱʽ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ. 

 ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʚ 7,7Ñ0,2 ʤʤ, ʱʦ ʥʘ 26,2 % ʙʽʣʴʰʝ ʚʽʜ ʟʥʘʯʝʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʘʣʦ 6,1Ñ0,2 ʤʤ (p<0,01). 

 ʇʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʚ 8,8Ñ0,3 ʤʤ, ʱʦ ʥʘ 14,3 % ʙʽʣʴʰʝ, ʥʽʞ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʧʣʦʜʽʚ 

14-15 ʪʠʞʥʽʚ (p<0,05). 

 ʇʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʨʦʪʷʛʦʤ ʧʣʦʜʦʚʦʛʦ 

ʧʝʨʽʦʜʫ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʩʪʘʚ ʙʽʣʴʰʠʤ ʚ 2,5 

ʨʘʟʠ (p<0,01). ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 

8,1Ñ0,3 ʤʤ, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 3,2Ñ0,1 ʤʤ. ʅʘʡʚʠʱʽ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ. 

 ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʩʪʘʥʦʚʠʚ 4,3Ñ0,2 ʤʤ, ʱʦ ʥʘ 22,8 % ʙʽʣʴʰʝ ʚʽʜ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʘʣʦ 

3,5Ñ0,1 ʤʤ (p<0,01). 
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 ʇʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʚ 5,5Ñ0,2 ʤʤ, ʱʦ ʥʘ 27,9 % ʙʽʣʴʰʝ ʚʽʜ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ 

14-15 ʪʠʞʥʽʚ (p<0,01). 

 ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʨʦʪʷʛʦʤ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʩʪʘʚ ʙʽʣʴʰʠʤ ʚ 2,5 ʨʘʟʠ 

(p<0,01). ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 9,8Ñ0,4 

ʤʤ, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 3,9Ñ0,1 ʤʤ. ʅʘʡʚʠʱʽ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-

15 ʪʘ 17-18 ʪʠʞʥʽʚ. 

 ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

ʩʪʘʥʦʚʠʚ 5,7Ñ0,2 ʤʤ, ʱʦ ʥʘ 23,9 % ʙʽʣʴʰʝ ʚʽʜ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ, ʚ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʘʣʦ 

4,6Ñ0,1 ʤʤ (p<0,01). 

 ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʚ 6,6Ñ0,2 ʤʤ, ʱʦ ʥʘ 15,8 % ʙʽʣʴʰʝ ʚʽʜ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ 14-15 

ʪʠʞʥʽʚ (p<0,05). 

 ʆʪʞʝ, ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʫʩʽʭ ʨʦʟʤʽʨʽʚ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ, ʘ ʜʦʚʞʠʥʠ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ï  ̔ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ.  

 ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦ ʚʽʢʦʚʠʤ ʛʨʫʧʘʤ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʪʝʤʧʽʚ ʟʤʽʥʠ 

ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʜʦ 10-11 

ʪʠʞʥʽʚ ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʙʫʚ ʙʽʣʴʰʠʤ ʚʽʜ ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ, ʟ 12-13 ʪʠʞʥʷ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʙʫʣʘ ʥʘ 6,5 % ʙʽʣʴʰʝ ʚʽʜ 

ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʘʥʽʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ (p<0,05). ɿ 17-18 ʪʠʞʥ ̫ʨʽʟʥʠʮʷ ʜʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ 17,0 % ʽ, ʚʦʥʘ, ʟʙʝʨʽʛʘʣʘʩʴ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 25-26 

ʪʠʞʥʽʚ (p<0,05). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ ʜʘʥʘ ʨʽʟʥʠʮʷ ʩʢʣʘʜʘʣʘ 33,7 %, 

ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ ï 43,4 % ʽ, ʪʘʢʘ ʨʽʟʥʠʮʷ, ʟʙʝʨʽʛʘʣʘʩʴ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʜʦ 34-35 ʪʠʞʥʽʚ (p<0,01). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ ʜʘʥʘ ʨʽʟʥʠʮʷ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʽ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʚʘʣʘ ʥʘ 29,9 % ʙʽʣʴʰʝ ʚʽʜ 
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ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʘʥʽʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ï ʥʘ 21,8 % 

(p<0,01). 

 ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʜʦʚʞʠʥʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʙʫʣʘ ʙʽʣʴʰʦ  ʁʚʽʜ ʡʦʛʦ ʧʝʨʝʜʥʴʦ-ʟʘʜʥʴʦʛʦ ʨʦʟʤʽʨʫ: ʚ 8-9 

ʪʠʞʥʽʚ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʣʘ 23,0 % ʽ ʧʦʩʪʫʧʦʚʦ ʩʪʘʚʘʣʘ ʙʽʣʴʰʦʶ ʜʦ 17-18 ʪʠʞʥʽʚ, 

ʜʝ ʩʢʣʘʜʘʣʘ 56,1 %, ʥʘʜʘʣʽ ʟʘʣʠʰʘʣʘʩʴ ʥʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʜʦ 25-26 

ʪʠʞʥʽʚ, ʧʽʩʣʷ ʪʦʛʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ, ʜʦ 65,8 %, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 28-29 

ʪʠʞʥʽʚ. ɿ 28-29 ʧʦ 37-38 ʪʠʞʜʝʥʴ ʨʽʟʥʠʮʷ ʤʽʞ ʜʦʚʞʠʥʦʶ ʪʘ ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʤ 

ʨʦʟʤʽʨʦʤ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʘ ̔  ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 80,9 % (p<0,01). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʜʘʥʘ ʨʽʟʥʠʮʷ ʙʫʣʘ 

ʤʝʥʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 59,2 % (p<0,01). 

 ʇʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʙʫʚ ʙʽʣʴʰʠʤ ʚʽʜ 

ʧʝʨʝʜʥʴʦ-ʟʘʜʥʴʛʦ ʡʦʛʦ ʨʦʟʤʽʨʫ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ. ʈʽʟʥʠʮʷ ʤʽʞ ʜʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʪʷʛʦʤ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 27,2 % ʜʦ 39,2 % 

(p<0,05), ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥ ʧʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ. 

 ʈʦʟʤʽʨʠ ʦʣʠʚ ʚ ʧʣʦʜʦʚʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʟ 8-9 ʧʦ 39-40 

ʪʠʞʜʝʥʴ ʚ ʢʦʞʥʽʡ ʥʘʩʪʫʧʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʠʱʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʧʝʨʝʜʥʴʦʶ ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ (ʪʘʙʣʠʮʷ 3.2). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ 

ʦʣʠʚʠ ʚ 6,3 ʨʘʟʠ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʜʦʚʞʠʥʘ ʣʽʚʦʾ ʦʣʠʚʠ ʚ 6,5 ʨʘʟʠ ʙʽʣʴʰʦʶ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 8-9 

ʪʠʞʥʽʚ (p<0,001). 

 ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʦʣʠʚʠ ʩʪʘʥʦʚʠʣʘ 

10,11Ñ0,42 ʤʤ, ʣʽʚʦʾ ï 9,83Ñ0,35, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ 

ʧʨʘʚʦʾ ʦʣʠʚʠ ʩʢʣʘʜʘʣʘ ï 1,61Ñ0,05 ʤʤ, ʣʽʚʦʾ ï 1,53Ñ0,05 ʤʤ. 

 ʐʠʨʠʥʘ ʧʨʘʚʦʾ ʦʣʠʚʠ ʚ 8,4 ʨʘʟʠ, ʰʠʨʠʥʘ ʣʽʚʦʾ ʦʣʠʚʠ ʚ 7,8 ʨʘʟ ʙʫʣʘ 

ʙʽʣʴʰʦʶ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 

ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ (p<0,001). ʊʘʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʰʠʨʠʥʘ ʧʨʘʚʦʾ 

ʦʣʠʚʠ ʩʪʘʥʦʚʠʣʘ 4,21Ñ0,15 ʤʤ, ʣʽʚʦʾ ï 3,91Ñ0,14, ʪʦʜʽ ʷʢ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 
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ʪʠʞʥʽʚ ʰʠʨʠʥʘ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚʠ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ ʽ ʩʪʘʥʦʚʠʣʠ ï 0,54Ñ0,01 

ʤʤ. 

 

ʊʘʙʣʠʮʷ 3.2 

ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʣʠʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ɺʽʢ, 

ʪʠʞ. 

ʈʦʟʤʽʨʠ ʦʣʠʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʤʤ: 

ʇʨʘʚʘ ʦʣʠʚʘ ʃʽʚʘ ʦʣʠʚʘ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ 

8-9 1,61Ñ0,05 0,54Ñ0,01 1,53Ñ0,05 0,54Ñ0,05 

10-11 2,12Ñ0,07** 0,89Ñ0,03*** 2,13Ñ0,07** 0,87Ñ0,04** 

12-13 2,82Ñ0,09** 1,28Ñ0,04**  2,79Ñ0,09** 1,41Ñ0,04*** 

14-15 3,35Ñ0,11* 1,51Ñ0,05* 3,20Ñ0,09* 1,59Ñ0,07** 

17-18 4,23Ñ0,14** 2,28Ñ0,07** 4,41Ñ0,14** 2,38Ñ0,09** 

20-21 4,92Ñ0,16* 2,72Ñ0,09* 5,16Ñ0,15* 2,82Ñ0,09* 

22-23 5,36Ñ0,17 2,81Ñ0,09 5,41Ñ0,17 3,15Ñ0,12 

25-26 5,61Ñ0,18 3,09Ñ0,11 5,62Ñ0,19 3,17Ñ0,11 

28-29 6,73Ñ0,22* 3,32Ñ0,12 6,91Ñ0,24* 3,44Ñ0,12 

31-32 7,44Ñ0,24 3,37Ñ0,12 7,53Ñ0,25 3,46Ñ0,13 

34-35 8,42Ñ0,27 3,53Ñ0,13 8,54Ñ0,29 3,52Ñ0,13 

37-38 9,61Ñ0,37 3,82Ñ0,14 9,72Ñ0,32 3,69Ñ0,15 

39-40 10,11Ñ0,42 4,21Ñ0,15 9,83Ñ0,35 3,91Ñ0,14 

ʇʨʠʤʽʪʢʠ: * ï p<0,05, ** ï p<0,01, *** ï p<0,001. 

  

ʅʘʡʚʠʱʽ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʰʠʨʠʥʠ 

ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʦʣʠʚ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11, 12-13, 14-15, 17-18, 20-

21 ʪʠʞʥʷ, ʘ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚʠ ï ʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʚʞʠʥʘ ʧʨʘʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 2,12Ñ0,07 ʤʤ, ʱʦ ʥʘ 31,6 % ʙʽʣʴʰʝ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ 
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ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 2,82Ñ0,09 ʤʤ, ʱʦ 

ʥʘ 33,0 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,01); ʫ 

ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 3,35Ñ0,11 ʤʤ, ʱʦ ʥʘ 18,8 % ʙʽʣʴʰʝ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ (p<0,05); ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 4,23Ñ0,14 ʤʤ, ʱʦ ʥʘ 26,2 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

14-15 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 20-21 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʘ 4,92Ñ0,16 ʤʤ, ʱʦ ʥʘ 

19,2 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ (p<0,05). ɼʦʚʞʠʥʘ 

ʧʨʘʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 6,73Ñ0,22 ʤʤ, ʱʦ ʥʘ 

19,9 % ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 25-26 ʪʠʞʥʽʚ, ʚ ʷʢʽʡ ʾʾ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʣʦ 

5,61Ñ0,18 ʤʤ (p<0,05). 

ɼʦʚʞʠʥʘ ʣʽʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 2,13Ñ0,07 

ʤʤ, ʱʦ ʥʘ 39,2 % ʙʽʣʴʰʝ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ 

(p<0,01); ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 2,79Ñ0,09 ʤʤ, ʱʦ ʥʘ 30,9 % ʙʽʣʴʰʝ 

ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 3,20Ñ0,09 ʤʤ, ʱʦ ʥʘ 14,7 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

12-13 ʪʠʞʥʽʚ (p<0,05); ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 4,41Ñ0,14 ʤʤ, ʱʦ ʥʘ 

37,8 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 

20-21 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʘ 5,16Ñ0,15 ʤʤ, ʱʦ ʥʘ 17,0 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ (p<0,05). ɼʦʚʞʠʥʘ ʣʽʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

28-29 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 6,91Ñ0,24 ʤʤ, ʱʦ ʥʘ 22,9 % ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 

25-26 ʪʠʞʥʽʚ, ʚ ʷʢʽʡ ʾʾ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʣʦ 5,62Ñ0,19 ʤʤ (p<0,05). 

ʐʠʨʠʥʘ ʧʨʘʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 0,89Ñ0,03 

ʤʤ, ʱʦ ʥʘ 64,8 % ʙʽʣʴʰʝ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ 

(p<0,001); ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 1,28Ñ0,04 ʤʤ, ʱʦ ʥʘ 43,8 % ʙʽʣʴʰʝ 

ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 1,51Ñ0,05 ʤʤ, ʱʦ ʥʘ 17,9 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

12-13 ʪʠʞʥʽʚ (p<0,05); ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 2,28Ñ0,07 ʤʤ, ʱʦ ʥʘ 

50,9 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 

20-21 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʘ 2,72Ñ0,09 ʤʤ, ʱʦ ʥʘ 19,2 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ (p<0,05). 
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ʐʠʨʠʥʘ ʣʽʚʦʾ ʦʣʠʚʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 0,87Ñ0,04 

ʤʤ, ʱʦ ʥʘ 61,1 % ʙʽʣʴʰʝ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ 

(p<0,01); ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 1,41Ñ0,04 ʤʤ, ʱʦ ʥʘ 62,1 % ʙʽʣʴʰʝ 

ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,001); ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ 

ʩʪʘʥʦʚʠʣʘ 2,38Ñ0,09 ʤʤ, ʱʦ ʥʘ 49,7 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

14-15 ʪʠʞʥʽʚ (p<0,01); ʫ ʧʣʦʜʽʚ 20-21 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʘ 2,82Ñ0,09 ʤʤ, ʱʦ ʥʘ 

18,5 % ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ (p<0,05). 

 ʋ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ 17-18 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 8,0 ʤʤ; ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʫ ʧʨʘʚʦʛʦ 

ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʩʪʘʥʦʚʠʚ 8,0 ʤʤ, ʫ ʣʽʚʦʛʦ ï 8,5 ʤʤ; ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ 

ʨʦʟʤʽʨ ʫ ʧʨʘʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʩʪʘʥʦʚʠʚ 4,5 ʤʤ, ʫ ʣʽʚʦʛʦ ï 5,0 ʤʤ. 

ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʫ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʩʪʘʥʦʚʠʚ 6,0 

ʤʤ. ʈʦʟʤʽʨʠ ʦʣʠʚ, ʷʢ ʟʣʽʚʘ, ʪʘʢ ʽ ʩʧʨʘʚʘ, ʦʜʥʘʢʦʚʽ: ʫ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ 

ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʜʦʚʞʠʥʘ ʾʭ ʩʢʣʘʣʘ 4,0 ʤʤ, ʰʠʨʠʥʘ ʦʣʠʚ ʧʨʘʚʦʛʦ 

ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ï 1,5 ʤʤ, ʣʽʚʦʛʦ ï 1,0 ʤʤ. ʆʪʞʝ, ʫʩʽ ʤʘʢʨʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ 17-18 ʪʠʞʥʽʚ ʚʽʜʧʦʚʽʜʘʣʠ 

ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 14-15 ʪʠʞʥʽʚ. 

 ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 10,0 ʤʤ. ʇʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʨʽʚʥʶʚʘʚ 11,0 ʤʤ, 

ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ï 5,7 ʤʤ. ʇʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʚ 7,0 ʤʤ. 

ʈʦʟʤʽʨʠ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚʠ ʙʫʣʠ ʦʜʥʘʢʦʚʽ: ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʣʘ 4,9 ʤʤ, 

ʰʠʨʠʥʘ ï 3,0 ʤʤ. ʆʪʞʝ, ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʚʩʽ 

ʨʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʘʣʠ ʛʝʩʪʘʮʽʡʥʦʤʫ ʪʝʨʤʽʥʫ, ʢʨʽʤ ʧʦʧʝʨʝʯʥʦʛʦ 

ʢʨʘʥʽʘʣʴʥʦʛʦ, ʷʢʠʡ ʥʘ 18,2 % ʙʫʚ ʙʽʣʴʰʠʤ, ʥʽʞ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ 

ʨʦʟʚʠʪʢʫ 20-21 ʪʠʞʥʽʚ. 

ʋ ʜʚʦʭ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ 

ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 9,9 ʤʤ ʪʘ 10,2 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ 

ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʨʽʚʥʶʚʘʚ 8,7 ʤʤ ʪʘ 8,9 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ï 4,5 

ʤʤ ʪʘ 4,7 ʤʤ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʚ 6,6 ʤʤ ʪʘ 6,8 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. 

ʈʦʟʤʽʨʠ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚʠ ʙʫʣʠ ʦʜʥʘʢʦʚʽ: ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʣʘ 4,5 ʤʤ ʪʘ 4,3 
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ʤʤ, ʰʠʨʠʥʘ ï 1,8 ʤʤ ʪʘ 2,0 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ 

ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ ʚʩʽ ʨʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʘʣʠ 

ʛʝʩʪʘʮʽʡʥʦʤʫ ʪʝʨʤʽʥʫ, ʢʨʽʤ ʧʦʧʝʨʝʯʥʦʛʦ ʢʘʫʜʘʣʴʥʦʛʦ, ʷʢʠʡ ʥʘ 17 % ʙʫʚ 

ʤʝʥʰʠʤ, ʥʽʞ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ.  

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟʽ spina bifida ʜʦʚʞʠʥʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ 

ʩʪʘʥʦʚʠʣʘ 8,8Ñ0,2 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʨʽʚʥʶʚʘʚ 7,7Ñ0,2 ʤʤ, 

ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ï 4,7Ñ0,2 ʤʤ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʚ 6,0Ñ0,3 

ʤʤ. ʈʦʟʤʽʨʠ ʧʨʘʚʦʾ ʦʣʠʚʠ: ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʣʘ 3,41Ñ0,13 ʤʤ, ʰʠʨʠʥʘ ï 

1,61Ñ0,13 ʤʤ. ʈʦʟʤʽʨʠ ʣʽʚʦʾ ʦʣʠʚʠ: ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʣʘ 3,28Ñ0,15 ʤʤ, ʰʠʨʠʥʘ 

ï 1,55Ñ0,14 ʤʤ. ʆʪʞʝ, ʫʩʽ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟʽ spina bifida ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 14-15 ʪʠʞʥʽʚ. 

  ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ʜʦʚʞʠʥʘ ʜʦʚʘʩʪʦʛʦ ʤʦʟʢʫ 

ʩʪʘʥʦʚʠʣʘ 5,5 ʤʤ, ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ ʜʦʨʽʚʥʶʚʘʚ 5,8 ʤʤ, 

ʧʦʧʝʨʝʯʥʠʡ ʢʘʫʜʘʣʴʥʠʡ ï 3,5 ʤʤ, ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʡ ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʚ 4,2 ʤʤ. 

ʈʦʟʤʽʨʠ ʦʣʠʚ, ʷʢ ʟʣʽʚʘ, ʪʘʢ ʽ ʩʧʨʘʚʘ, ʦʜʥʘʢʦʚʽ: ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʣʘ 2,2 ʤʤ, 

ʰʠʨʠʥʘ ï 0,8 ʤʤ. ʆʪʞʝ, ʫʩʽ ʨʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ʙʫʣʠ ʤʝʥʰʠʤʠ ʽ ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 10-11 ʪʠʞʥʽʚ. 

ɺʠʩʥʦʚʢʠ: 

1. ʅʘʡʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʙʘʟʘʣʴʥʦʾ ʪʘ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʦʢ ʫ 

ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʨʽʚʥʽ ʚʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʟôʻʜʥʘʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʘʜʥʴʦʛʦ ʤʦʟʢʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʨʦʤʙʦʧʦʜʽʙʥʦʤʫ ʤʦʟʢʫ ʫ ʢʨʘʥʽʦ-

ʢʘʫʜʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʦʚʱʠʥʘ ʤʘʥʪʽʡʥʦʛʦ ʰʘʨʫ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚ 1,6 ʨʘʟʠ, ʘ ʪʦʚʱʠʥʘ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ʙʘʟʘʣʴʥʦʾ 

ʧʣʘʩʪʠʥʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 4,7 ʨʘʟʠ (p<0,001), ʪʦʚʱʠʥʘ ʥʝʡʨʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ 

ʰʘʨʫ ʢʨʠʣʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 1,2 ʨʘʟʠ, ʘ ʪʦʚʱʠʥʘ ʤʘʥʪʽʡʥʦʛʦ 

ʰʘʨʫ ʙʘʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 1,6 ʨʘʟʠ, ʢʨʘʡʦʚʦʛʦ ʰʘʨʫ ʙʘʟʘʣʴʥʦʾ 

ʧʣʘʩʪʠʥʢʠ ῐ ʚ 1,7 ʨʘʟʠ (p<0,01). 
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2. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʫʩʽʭ ʨʦʟʤʽʨʽʚ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ, ʜʦʚʞʠʥʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ï 

 ̔ ʫ ʧʣʦʜʽʚ 12-13 ʪʠʞʥʽʚ. ɼʦ 10-11 ʪʠʞ. ʧʦʧʝʨʝʯʥʠʡ ʢʨʘʥʽʘʣʴʥʠʡ ʨʦʟʤʽʨ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʙʫʚ ʙʽʣʴʰʠʤ ʥʽʞ ʡʦʛʦ ʜʦʚʞʠʥʘ, ʟ 12-13 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʨʝʚʘʣʶʚʘʣʘ ʥʘʜ ʧʦʧʝʨʝʯʥʠʤ ʢʨʘʥʽʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ. ʅʘʡʚʠʱʽ 

ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʦʣʠʚ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʟ 10-11 ʧʦ 20-21 ʪʠʞʥ,̔ ʘ 

ʜʦʚʞʠʥʠ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʦʣʠʚ ï ʽ ʫ ʧʣʦʜʽʚ 28-29 ʪʠʞʥʽʚ. 

3. ɺʩʪʘʥʦʚʣʝʥʝ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʧʨʠ ʤʘʣʴʬʦʨʤʘʮʽʷʭ, ʷʢʽ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʧʨʦʷʚʣʷʣʠʩʷ ʤʝʥʰʠʤ 

ʟʥʘʯʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʥʽʞ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ʊʘʢ, ʫʩʽ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ ʟ ʱʽʣʠʥʦʶ ʭʨʝʙʪʘ, ʘ ʪʘʢʦʞ ʫ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ ʚʽʜʧʦʚʽʜʘʣʠ 

ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʫ ʧʣʦʜʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 14-15 ʪʠʞʥʽʚ, ʘ ʫ ʧʣʦʜʘ 17-18 

ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ï ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʫ ʧʣʦʜʽʚ ʙʝʟ ʚʘʜ 

ʨʦʟʚʠʪʢʫ 10-11 ʪʠʞʥʽʚ. ʋ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ 

ʪʝʨʘʪʦʤʦʶ ʚʩʽ ʨʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʘʣʠ ʛʝʩʪʘʮʽʡʥʦʤʫ ʪʝʨʤʽʥʫ, 

ʢʨʽʤ ʧʦʧʝʨʝʯʥʦʛʦ ʢʘʫʜʘʣʴʥʦʛʦ, ʷʢʠʡ ʥʘ 17,0 % ʙʫʚ ʤʝʥʰʠʤ, ʥʽʞ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 17-18 ʪʠʞʥʽʚ (p<0,05). ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ 

ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʫʩʽ ʨʦʟʤʽʨʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚʽʜʧʦʚʽʜʘʣʠ ʛʝʩʪʘʮʽʡʥʦʤʫ 

ʪʝʨʤʽʥʫ, ʢʨʽʤ ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʘʥʽʘʣʴʥʦʛʦ, ʷʢʠʡ ʥʘ 18,2 % ʙʫʚ ʙʽʣʴʰʠʤ, ʥʽʞ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ 20-21 ʪʠʞʥʽʚ (p<0,05).    

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʦʧʨʠʣʶʜʥʝʥʽ ʫ 

ʥʘʩʪʫʧʥʠʭ ʜʨʫʢʦʚʘʥʠʭ ʨʦʙʦʪʘʭ: [52, 63, 71, 86, 82]. 
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ʈʆɿɼɯʃ 4 

ʉʊʈʋʂʊʋʈʅɸ ʆʈɻɸʅɯɿɸʎɯʗ, ʄʆʈʌʆʄɽʊʈʀʏʅɯ ʇɸʈɸʄɽʈʊʀ 

ɽʇɽʅɼʀʄʅʆɻʆ ʐɸʈʋ ʊɸ ʄʆʈʌʆʃʆɻɯʗ ʈɸɼɯɸʃʔʅʆɰ ɻʃɯɰ 

ɼʆɺɻɸʉʊʆʄʋ ʄʆɿʂʋ ʋ ɽʄɹʈɯʆʅɯɺ ʊɸ ʇʃʆɼɯɺ ʃʖɼʀʅʀ ɹɽɿ 

ɺɸɼ ʈʆɿɺʀʊʂʋ ʊɸ ʇʈʀ ʄɸʃʔʌʆʈʄɸʎɯʗʍ 

 

4.1 ʄʦʨʬʦʣʦʛʽʯʥʘ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ 

ʪʘ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

 

 ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʪʘ 

ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʚ ɽʐ ʚʠ̫ʚʣʝʥʽ ʢʣʽʪʠʥʠ ʙʝʟ ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ, 

ʪʦʜʽ ʷʢ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʤʦʞʥʘ ʙʫʣʦ 

ʚʠʟʥʘʯʠʪʠ ʢʦʥʪʫʨʠ ʢʣʽʪʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʱʽʣʴʥʽʰʝ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 

ʨʦʩʪʨʦ-ʣʘʪʝʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ɽʐ ʪʘ ʤʝʥʰ ʱʽʣʴʥʝ ï ʚ ʜʦʨʩʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ɽʐ 

(ʨʠʩ. 4.1).  

ɸ. ɹ.   

ʈʠʩ. 4.1. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɸ. ɽʐ ʫ 

ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40: 1 ï ʝʧʝʥʜʠʤʥʠʡ ʰʘʨ. 

ɹ. ʂʣʽʪʠʥʠ ɽʐ ʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400: 1 ï 

ʅʉʂ ʟ ʧʦʤʽʨʥʦ ʙʘʟʦʬʽʣʴʥʠʤʠ ʷʜʨʘʤʠ; 2 ï ʅʉʂ ʽʟ ʽʥʪʝʥʩʠʚʥʦ ʙʘʟʦʬʽʣʴʥʠʤʠ 

ʷʜʨʘʤʠ.  
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ʅʘ ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟʘʙʘʨʚʣʝʥʠʭ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʚ 

ɽʐ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʚʠʷʚʣʝʥʽ ʥʝʡʨʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

(ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ) ʜʚʦʭ ʪʠʧʽʚ: ʟ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʤ ʙʘʟʦʬʽʣʴʥʠʤ 

ʷʜʨʦʤ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʫ ʚʠʛʣʷʜʽ ʩʤʫʞʦʢ ʪʘ ʧʨʦʥʠʟʫʶʪʴ ʚʝʩʴ ʝʧʝʥʜʠʤʥʠʡ 

ʰʘʨ ʽ, ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʢʣʽʪʠʥ ɽʐ, ʩʪʘʥʦʚʣʷʪʴ ʮʠʪʦʭʨʦʤʥʽ ʢʣʽʪʠʥʠ ʟ ʧʦʤʽʨʥʦ 

ʙʘʟʦʬʽʣʴʥʠʤʠ ʷʜʨʘʤʠ, ʷʢʽ ʜʠʬʫʟʥʦ ʨʦʟʩʽʷʥʽ ʧʦ ʚʩʴʦʤʫ ɽʐ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ 

ʅʉʂ ʟ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʤ ʷʜʨʘʤʠ ʩʪʘʥʦʚʠʣʘ 35,6Ñ0,9 ʤʢʤ2, ʘ ʟ ʧʦʤʽʨʥʦ 

ʟʘʙʘʨʚʣʝʥʠʤʠ ʷʜʨʘʤʠ ï 12,3Ñ0,2 ʤʢʤ2. ʆʪʞʝ, ʚ ɽʐ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 

ʪʠʞʥʽʚ ʚʠʷʚʣʝʥʦ ʅʉʂ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʷʢʠʭ ʤʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 2,9 ʨʘʟʠ (p<0,001). 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ɽʐ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʤʘʻ ʙʽʣʴʰ 

ʯʽʪʢʽ ʢʦʥʪʫʨʠ ʧʦʨʽʚʥʷʥʦ ʟ ɽʐ ʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ (ʨʠʩ. 4.2). 

ɸ.     ɹ.   

ɺ.   ɻ.   

ʈʠʩ. 4.2. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɸ. ɽʐ ʫ 
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ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40. ɹ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x400. ɺ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʫ ʧʣʦʜʘ 

ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɻ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ 

ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. 

 

ʅʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʚʠʟʥʘʯʘʣʠʩʷ ʱʽʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʅʉʂ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʘʨʚʣʝʥʥʷ ʷʜʝʨ: ʟ ʽʥʪʝʥʩʠʚʥʦ 

ʟʘʙʘʨʚʣʝʥʠʤʠ ʛʦʤʦʛʝʥʥʠʤʠ ʷʜʨʘ ʪʘ ʟʽ ʩʣʘʙʦ ʽ ʧʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʥʠʤʠ 

ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʷʜʨʘʤʠ (ʜʠʚ. ʨʠʩ. 4.2).  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʟʽ ʩʣʘʙʦ ʟʘʙʘʨʚʣʝʥʠʤʠ 

ʷʜʨʘʤʠ ʩʪʘʥʦʚʠʣʦ 49,4Ñ1,1 ʤʢʤ2, ʟ ʧʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʠʤʠ ʷʜʨʘʤʠ ï 50,3Ñ1,5 

ʤʢʤ2, ʟ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʤʠ ʷʜʨʘʤʠ ï 52,1Ñ1,3 ʤʢʤ2. ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʣʦʱʽ ʢʣʽʪʠʥ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ (p>0,05). 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 10-11 ʧʦ 17-18 ʪʠʞʥʽʚ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʚʠʷʚʣʝʥʽ 

ʨʽʟʥʽ ʟʘ ʬʦʨʤʦʶ ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ (ʢʫʣʷʩʪʽ ʪʘ ʦʚʘʣʴʥʽ), ʨʦʟʤʽʨʠ ʷʢʠʭ ʥʝ ʤʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p>0,05) (ʨʠʩ. 4.3).  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 

ʪʠʞʥʷ ʩʪʘʥʦʚʣʷʪʴ 53,9Ñ1,1 ʤʢʤ2, 12-13 ʪʠʞʥʽʚ ï 51,2Ñ1,8 ʤʢʤ2, 14-15 ʪʠʞʥʽʚ ï 

48,1Ñ1,9 ʤʢʤ2, 17-18 ʪʠʞʥʽ  ï 37,5Ñ1,7 ʤʢʤ2.  

ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 20-21 ʧʦ 

28-29 ʪʠʞʜʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʢʣʽʪʠʥʠ ɽʐ ʧʨʠ ʧʦʨʽʚʥʷʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʚ ʪʠʭ ʜʽʣʷʥʢʘʭ ɽʐ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ. ɺ ʜʽʣʷʥʢʘʭ 

ɽʐ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ ʪʘ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʢʣʽʪʠʥʠ ʚʠʜʦʚʞʝʥʦʾ ʬʦʨʤʠ (ʪʘʥʽʮʠʪʠ), ʚ 

ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʧʽʢʘʣʴʥʠʡ ʪʘ ʙʘʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʢʠ (ʨʠʩ. 4.4). ʑʽʣʴʥʽʩʪʴ 
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ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʠʥ ɽʐ ʻ ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʽ ʫ 

ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ.  

ɸ. ɹ.  

ɺ.   ɻ.  

ʈʠʩ. 4.3. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ  ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40. 

ɹ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɻ. ʂʣʽʪʠʥʠ ɽʐ 

ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; 

x400.  

 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 20-

21 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʠ 35,5Ñ1,6 ʤʢʤ2, 22-23 ʪʠʞʥʽʚ ï 34,3Ñ1,5 ʤʢʤ2, 25-26 ʪʠʞʥʽʚ 

ï 28,1Ñ0,9 ʤʢʤ2, 28-29 ʪʠʞʥʽ ï 26,5Ñ0,7 ʤʢʤ2. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ 

ʙʽʧʦʣʷʨʥʠʭ ʢʣʽʪʠʥ ʚʠʜʦʚʞʝʥʦʾ ʬʦʨʤʠ (ʪʘʥʽʮʠʪʽʚ) ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 20-21 

ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʠ 40,2Ñ1,7 ʤʢʤ2, 22-23 ʪʠʞʥʽʚ ï 38,2Ñ1,7 ʤʢʤ2, 25-26 ʪʠʞʥʽʚ ï 
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36,8Ñ1,5 ʤʢʤ2, 28-29 ʪʠʞʥʽ  ï 34,3Ñ1,5 ʤʢʤ2. ɺ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʚʠʷʚʣʝʥʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʦʟʤʽʨʘʭ ʪʘʥʽʮʠʪʽʚ ʪʘ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ɽʐ (p<0,05). 

ɸ.  ɹ.   

ɺ.    ɻ.  

ʈʠʩ. 4.4. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ  ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40. 

ɹ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400: 1 ï 

ʧʨʦʛʝʥʽʪʦʨʥʘ ʢʣʽʪʠʥʘ; 2 ï ʪʘʥʽʮʠʪ. ɻ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ 

ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. 

 

ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʧʦʯʠʥʘʶʯʠ ʟ 31-32 ʽ ʧʦ 37-38 ʪʠʞʜʝʥʴ ʚ ɽʐ (ʢʨʽʤ ʪʽʻʾ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʷʢʘ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ) ʚʠʷʚʣʝʥʽ ʚʠʛʠʥʠ ʫ ʚʠʛʣʷʜʽ ʟʫʙʮʽ. 

ɿʚôʷʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʟʫʙʮʽʚ ʽ ʪʝʨʤʽʥʦʤ ʛʝʩʪʘʮʽʾ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 4.5, 
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ʨʠʩ. 4.6). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʷ ɽʐ ʟʙʝʨʽʛʘʚ ʧʩʝʚʜʦʙʘʛʘʪʦʰʘʨʦʚʫ 

ʙʫʜʦʚʫ, ʚ ʡʦʛʦ ʪʦʚʱʽ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʚ ʨʽʚʥʠʭ ʯʘʩʪʢʘʭ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʢʣʽʪʠʥʠ ʢʫʣʷʩʪʦʾ (ʦʚʘʣʴʥʦʾ) ʬʦʨʤʠ (ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ) ʪʘ 

ʚʠʜʦʚʞʝʥʽ ʙʽʧʦʣʷʨʥʽ ʢʣʽʪʠʥʠ (ʪʘʥʽʮʠʪʠ) (ʜʠʚ. ʨʠʩ. 4.5). ʅʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʚʤʽʩʪ ʙʽʧʦʣʷʨʥʠʭ ʚʠʜʦʚʞʝʥʠʭ ʢʣʽʪʠʥ ʩʪʘʥʦʚʠʚ ʜʚʽ 

ʪʨʝʪʠʥʠ, ʘ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï ʦʜʥʫ 

ʪʨʝʪʠʥʫ. 

ɸ. ɹ.  

ɺ.     ɻ.  

ʈʠʩ. 4.5. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ  ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40. 

ɹ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɻ. ʂʣʽʪʠʥʠ ɽʐ 

ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; 

x400.  
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ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-

32 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʠ 25,2Ñ0,6 ʤʢʤ2, 34-35 ʪʠʞʥʽʚ ï 26,1Ñ0,7 ʤʢʤ2, 35-36 ʪʠʞʥʽʚ 

ï 24,3Ñ0,9 ʤʢʤ2, 37-38 ʪʠʞʥʽʚ ï 25,4Ñ0,7 ʤʢʤ2. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʪʘʥʽʮʠʪʽʚ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʷ 

ʩʪʘʥʦʚʠʣʠ 39,7Ñ1,4 ʤʢʤ2, 34-35 ʪʠʞʥʽʚ ï 36,4Ñ1,7 ʤʢʤ2, 35-37 ʪʠʞʥʽʚ ï 35,2Ñ1,4 

ʤʢʤ2, 37-38 ʪʠʞʥʽʚ ï 37,2Ñ1,7 ʤʢʤ2. 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 37-38, 39-40 ʪʠʞʥʽʚ ɽʐ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʦʰʘʨʦʚʦʶ 

ʩʤʫʞʢʦʶ ʚʠʜʦʚʞʝʥʠʭ ʙʽʧʦʣʷʨʥʠʭ ʢʣʽʪʠʥ (ʝʧʝʥʜʠʤʦʮʠʪʽʚ) (ʨʠʩ. 4.6).  

ɸ.  ɹ.   

ɺ. ɻ.   

ʈʠʩ. 4.6. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ  ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x40. 

ɹ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400: 1 ï 

ʝʧʝʥʜʠʤʦʮʠʪ. ɻ. ʂʣʽʪʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 

ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. 
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ɺ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ 

ʚʠʷʚʣʝʥʦ ʧʦʦʜʠʥʦʢʽ ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ ʦʚʘʣʴʥʦʾ (ʢʫʣʷʩʪʦʾ) ʬʦʨʤʠ (ʜʠʚ. ʨʠʩ. 

4.6). ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʫʣʷʩʪʠʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ɽʐ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʷ ʩʪʘʥʦʚʠʣʦ 26,3Ñ0,7 ʤʢʤ2, ʚʠʜʦʚʞʝʥʠʭ ʙʽʧʦʣʷʨʥʠʭ 

(ʝʧʝʥʜʠʤʦʮʠʪʽʚ) ï 37,5Ñ1,1 ʤʢʤ2.  

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʧʨʝʩʽ ʾʤʘʨʢʝʨʘ Ki-67 ʚ ɽʐ ʚʠʷʚʣʝʥʦ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 6-7 ʧʦ 39-40 ʪʠʞʜʝʥʴ (ʨʠʩ.4.7).  

ɸ.  ɹ.  

ɺ.    ɻ.  

ʈʠʩ. 4.7. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɸ. 

ɽʐ ʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. Ki-67; x400. ɹ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 

ʪʠʞʥʽʚ. Ki-67; x400. ɺ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. Ki-67; x400. ɻ. ɽʐ 

ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʽʚ. Ki-67; x400.  

 

ɺʩʪʘʥʦʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʫ 

ʚʩʽʭ ʜʽʣʷʥʢʘʭ ɽʐ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 6-7 ʧʦ 39-40 ʪʠʞʜʝʥʴ. ɼʦ 17-
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18 ʪʠʞʥʽʚ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ Ki-67 ʙʫʚ ʙʽʣʴʰʠʤ ʚ ʜʽʣʷʥʮʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʽʣʷʥʢʘʤʠ ɽʐ, ʘ ʟ 17-18 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʚʠʱʠʡ ʨʽʚʝʥʴ 

ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ (ʪʘʙʣʠʮʷ 4.1). 

ʊʘʙʣʠʮʷ 4.1 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ Ki-67 ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ 

ɺʽʢ, 

ʪʠʞ. 

ɽʢʩʧʨʝʩʽʷ Ki-67 ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʥʘ ʨʽʚʥʽ: 

ʩʝʨʝʜʠʥʥʦʾ 

ʙʦʨʦʟʥʠ, % 

ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ, % 

ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ, % 

ʧʦʟʘʜʥʴʦʛʦ 

ʧʦʣʷ, % 

6-7 8,29Ñ0,23 24,51Ñ0,73 22,43Ñ0,67 36,81Ñ1,12 

8-9 7,13Ñ0,21* 23,43Ñ0,68 20,72Ñ0,62 32,17Ñ0,98 

10-11 6,83Ñ0,19 21,17Ñ0,63 18,85Ñ0,59 28,45Ñ0,87 

12-13 6,52Ñ0,18 19,32Ñ0,57 17,29Ñ0,52 25,19Ñ0,75 

14-15 6,01Ñ0,19 17,82Ñ0,55 15,74Ñ0,49 20,29Ñ0,68** 

17-18 5,82Ñ0,18 15,74Ñ0,47 14,83Ñ0,44 15,88Ñ0,55** 

20-21 5,63Ñ0,17 15,54Ñ0,51 14,62Ñ0,47 15,25Ñ0,58 

22-23 5,17Ñ0,17 15,12Ñ0,44 14,17Ñ0,41 10,12Ñ0,32***  

25-26 4,89Ñ0,15 14,39Ñ0,42 13,03Ñ0,38 9,24Ñ0,32 

28-29 4,47Ñ0,13 13,28Ñ0,37 12,26Ñ0,35 8,94Ñ0,27 

31-32 4,12Ñ0,11 11,54Ñ0,32* 10,13Ñ0,31** 7,35Ñ0,22** 

34-35 3,94Ñ0,10 9,16Ñ0,28** 8,19Ñ0,23** 6,37Ñ0,19* 

37-38 3,29Ñ0,07* 4,18Ñ0,10*** 3,75Ñ0,09*** 2,57Ñ0,07*** 

39-40 2,11Ñ0,06*** 3,25Ñ0,09** 2,33Ñ0,07*** 1,92Ñ0,05** 

ʇʨʠʤʽʪʢʠ: * ï p<0,05, ** ï p<0,01, *** ï p<0,001. 

 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʫʚ ʤʝʥʰʠʤ ʚ ʢʦʞʥʽʡ ʥʘʩʪʫʧʥʽʡ 

ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ɽʐ ʟ 31-32 ʧʦ 39-40 ʪʠʞʜʝʥʴ (ʜʠʚ. ʪʘʙʣ. 4.1).  ʅʘ 

ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʟʘʙʘʨʚʣʝʥʠʭ ʘʥʪʠʪʽʣʘʤʠ ʜʦ S100 ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 
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ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ɽʐ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʥʦʤʽʨʥʦ 

ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʽʶ ʤʘʨʢʝʨʘ S100 (ʟʘ ʷʢʽʩʥʦʶ ʰʢʘʣʦʶ) (ʨʠʩ. 4.8). ʋ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 31-32 ʚ ɽʐ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʢʫʣʷʩʪʽ ʘʙʦ ʦʚʘʣʴʥʽ ʷʢ S100 

ʧʦʟʠʪʠʚʥʽ ʪʘʢ ʽ S100 ʥʝʛʘʪʠʚʥʽ ʢʣʽʪʠʥʠ, ʟ 31-32 ʽ ʧʦ 39-40 ʪʠʞʜʝʥʴ  ʚ ɽʐ 

ʚʠʷʚʣʝʥʽ ʚʠʜʦʚʞʝʥʽ ʙʽʧʦʣʷʨʥʽ S100 ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʽ ʢʫʣʷʩʪʽ (ʦʚʘʣʴʥʽ) S100 

ʥʝʛʘʪʠʚʥʽ ʢʣʽʪʠʥʠ (ʜʠʚ. ʨʠʩ. 4.8). 

ɸ.  ɹ.   

ʈʠʩ. 4.8. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɸ. 

ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ. S100; x400. ɹ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 

ʪʠʞʥʽʚ. S100; x400.  

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʭʘʨʘʢʪʝʨʫ ʝʢʩʧʨʝʩʽʾ ʚ ɽʐ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟ 6 ʧʦ 40 ʪʠʞʥ̔ ʚ ʢʣʽʪʠʥʘʭ ɽʐ ʨʝʘʢʮʽʷ ʥʘ ʜʘʥʠʡ ʤʘʨʢʝʨ ʚʽʜʩʫʪʥʷ (ʨʠʩ. 4.9).  

ɸ.       ɹ.   

ʈʠʩ. 4.9. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɸ. 

ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 7-8 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; x400. ɹ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 

37-38 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; x400.  



117 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ɽʐ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 6-7 ʧʦ 17-18 ʪʠʞʜʝʥʴ. ɿ 20-21 ʧʦ 39-40 ʪʠʞʥʽʚ ʚʠʷʚʣʝʥʦ 

ʧʦʤʽʨʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ɽʐ (ʟʘ ʷʢʽʩʥʦʶ ʰʢʘʣʦʶ) (ʨʠʩ. 4.10). 

ɸ.     ɹ.   

ɺ.   ɻ.  

ʈʠʩ. 4.10. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʯʝʪʚʝʨʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɸ. 

ɽʐ ʫ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. Bcl-2; x400. ɹ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 

ʪʠʞʥʽʚ. Bcl-2; x400. ɺ. ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. Bcl-2; x400. ɻ. ɽʐ ʫ 

ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ. Bcl-2; x400. 

 

ʉʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ ʚʽʤʝʥʪʠʥʫ ʚʠʷʚʣʝʥʦ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʚʠʷʚʣʝʥʦ ʟ 6-7 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʚʟʜʦʚʞ ʫʩʴʦʛʦ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ (ʨʠʩ. 4.11). 

ʇʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ ʚʽʤʝʥʪʠʥʫ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʚʠʷʚʣʝʥʦ ʟ 6-7 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʫ ʚʦʣʦʢʥʘʭ ʩʝʨʝʜʠʥʥʦʛʦ ʰʚʘ, ʚʦʣʦʢʥʘʭ 

ʦʜʠʥʦʢʦʛʦ ʰʣʷʭʫ, ʩʧʠʥʥʦʤʦʟʢʦʚʦʛʦ ʷʜʨʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ. 
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ʉʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ ʚʽʤʝʥʪʠʥʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʠʷʚʣʝʥʦ ʟ 6-

7 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʚʦʣʦʢʥʘʭ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ (ʜʠʚ. ʨʠʩ. 4.11). ʇʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʤʝʥʪʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 14-15 ʪʠʞʥʽʚ ʙʘʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ ʚʦʣʦʢʦʥ ʈɻ ʧʨʦʥʠʟʫʚʘʚ 

ʥʘʩʢʨʽʟʴ ʚʩʶ ʨʝʯʦʚʠʥʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʽ ʜʦʩʷʛʘʚ ʡʦʛʦ ʧʽʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʚ 17-

18 ʪʠʞʥʽʚ ï ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʧʝʥʜʠʤʥʠʤ ʰʘʨʦʤ ʪʘ 

ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ, ʚ 25-26 ʪʠʞʥʽʚ  ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ. ɿ 31 ʧʦ 40 ʪʠʞʜʝʥʴ ʚʦʣʦʢʥʘ ʈɻ ʚʪʨʘʯʘʣʠ ʟʚôʷʟʦʢ ʟ ɽʐ 

ʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʣʠʰʝ ʟʘʣʠʰʢʠ ʈɻ ʚ ʨʝʯʦʚʠʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. 

ɸ.   ɹ.  

ɺ.   ɻ.   
          

 

ʈʠʩ. 4.11. ɺʦʣʦʢʥʘ ʨʘʜʽʘʣʴʥʦ ʾʛʣʽʾ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. 8-9 

ʪʠʞʥʽʚ. ɺʽʤʝʥʪʠʥ; Ĭ40. ɹ. 17-18 ʪʠʞʥʽʚ. ɺʽʤʝʥʪʠʥ; Ĭ40. ɺ. 25-26 ʪʠʞʥʽʚ. 

ɺʽʤʝʥʪʠʥ; Ĭ40. ɻ. 31-32 ʪʠʞʥʽ. ɺʽʤʝʥʪʠʥ; Ĭ100. 

 

ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʧʝʨʝʯʥʠʡ ʥʘʧʨʷʤʦʢ ʚʦʣʦʢʦʥ ʈɻ ʚ ʜʽʣʷʥʮʽ 

ʩʝʨʝʜʠʥʥʦʛʦ ʰʚʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 10-11 ʪʠʞʥʽʚ, ʦʩʦʙʣʠʚʦ 
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ʚʠʨʘʞʝʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʥʘʧʨʷʤʦʢ ʚʦʣʦʢʦʥ ʚʠʷʚʣʝʥʠʡ ʤʽʞ ʩʝʨʝʜʠʥʥʠʤ ʰʚʦʤ ʪʘ 

ʥʠʞʥʽʤ ʦʣʠʚʥʠʤ ʢʦʤʧʣʝʢʩʦʤ (ʜʠʚ. ʨʠʩ. 4.11).  

 

4.2 ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 

 

ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʜʦʨʩʘʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʘ 5,1Ñ0,1 ʤʤ, ʪʦʚʱʠʥʘ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ 

ʙʦʨʦʟʥʠ ï 54,6Ñ1,9 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 88,5Ñ3,3 

ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 193,1Ñ7,2 ʤʢʤ, ʥʘ ʨʽʚʥʽ 

ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 225,8Ñ8,7 ʤʢʤ (ʪʘʙʣʠʮʷ 4.2).  

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ ʜʦʚʞʠʥʘ ɽʐ ʙʫʣʘ ʚ 2,4 ʨʘʟʠ ʙʽʣʴʰʦʶ, 

ʥʽʞ ʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ ʽ ʩʪʘʥʦʚʠʣʘ 12,1Ñ0,2 ʤʤ, ʡʦʛʦ ʪʦʚʱʠʥʘ ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʚ 2,7 ʨʘʟʠ ʤʝʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ ʝʤʨʽʦʥʽʚ 6-7 

ʪʠʞʥʽʚ ʽ ʩʪʘʥʦʚʠʣʘ 19,8Ñ0,7 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ 

ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʘ ʚ 4,2 ʨʘʟʠ ʤʝʥʰʘ ʽ ʩʪʘʥʦʚʠʣʘ 21,1Ñ0,8 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʽʜʧʦʚʽʜʥʦ ʚ 9,9 ʨʘʟʠ ʤʝʥʰʘ ʽ ʩʪʘʥʦʚʠʣʘ 19,5Ñ0,9 ʤʢʤ, ʥʘ 

ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 12,6 ʨʘʟʠ ʤʝʥʰʘ ʽ ʩʪʘʥʦʚʠʣʘ 17,9Ñ0,5 ʤʢʤ 

(p<0,001) (ʜʠʚ. ʪʘʙʣʠʮʷ 4.2). 

ɼʦʚʞʠʥʘ ɽʐ, ʷʢʠʡ ʤʝʞʫʻ ʟ ʜʦʨʩʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʚ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʥʘʡʙʽʣʴʰʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʥʘ 

52,9 % ʙʫʣʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ, ʚ ʷʢʠʭ ʾʾ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 7,8Ñ0,1 

ʤʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ 

(p<0,001).  ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʜʦʚʞʠʥʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ 

ʤʽʞ ʽʥʰʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʅʘʡʰʚʠʜʰʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʚ 

2,6 ʨʘʟʠ ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,001). ʊʦʚʱʠʥʘ ɽʐ ʥʘ 

ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 64,2Ñ2,1 ʤʢʤ, 

ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 166,5Ñ5,6 ʤʢʤ.  
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ʊʘʙʣʠʮʷ 4.2 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʥʘ 

ʨʽʚʥʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ɺʽʢ, 

ʪʠʞ 

ɼʦʚʞʠʥʘ 

ʝʧʝʥʜʠʤʥʦʛʦ 

ʰʘʨʫ, ʤʤ 

ʊʦʚʱʠʥʘ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ: 

ʩʝʨʝʜʠʥʥʦʾ 

ʙʦʨʦʟʥʠ, 

ʤʢʤ 

ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦ-

ʚʦʛʦ ʥʝʨʚʘ, 

ʤʢʤ 

ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ, ʤʢʤ 

ʧʦʟʘʜʥʴʦʛʦ 

ʧʦʣʷ, ʤʢʤ 

6-7 5,1Ñ0,1 54,6Ñ1,9 88,5Ñ3,3 193,1Ñ7,2 225,8Ñ8,7 

8-9 7,8Ñ0,1***  58,8Ñ1,8 87,9Ñ2,6 133,2Ñ4,4***  166,5Ñ5,6**  

10-11 8,5Ñ0,1 52,9Ñ1,6 57,2Ñ1,7***  51,7Ñ1,8***  64,2Ñ2,1***  

12-13 8,6Ñ0,1 58,2Ñ1,7 55,9Ñ1,7 55,5Ñ1,6 60,7Ñ1,8 

14-15 8,7Ñ0,2 61,9Ñ1,9 63,5Ñ2,1 54,7Ñ1,7 39,3Ñ1,3***  

17-18 8,8Ñ0,2 51,1Ñ1,5**  68,4Ñ1,9 52,6Ñ1,9 39,1Ñ1,4 

20-21 8,8Ñ0,2 59,2Ñ1,6 47,8Ñ1,4***  50,5Ñ1,5 37,7Ñ1,2 

22-23 9,5Ñ0,2 31,1Ñ1,1***  25,7Ñ0,9***  46,5Ñ1,3 22,6Ñ1,1***  

25-26 9,6Ñ0,2 28,5Ñ0,9 26,8Ñ0,8 23,9Ñ0,8***  17,5Ñ0,7**  

28-29 10,1Ñ0,2 26,7Ñ0,8 26,2Ñ0,8 22,2Ñ0,7 16,9Ñ0,6 

31-32 10,4Ñ0,2 27,1Ñ0,9 26,1Ñ0,9 19,9Ñ0,5 17,8Ñ0,5 

34-35 10,6Ñ0,2 25,1Ñ0,7 22,5Ñ0,6 19,7Ñ0,5 17,4Ñ0,7 

37-38 11,8Ñ0,3 22,3Ñ0,6 21,8Ñ0,7 19,5Ñ0,5 17,6Ñ0,6 

39-40 12,1Ñ0,2 19,8Ñ0,7 21,1Ñ0,8 19,5Ñ0,9 17,9Ñ0,5 

ʇʨʠʤʽʪʢʠ: ** ï p<0,01, *** ï p<0,001. 

 

ʊʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʤʘʣʘ ʜʝʱʦ ʥʠʞʯʽ ʪʝʤʧʠ 

ʟʤʝʥʰʝʥʥʷ ʥʘ 66,8 % ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ, ʥʘ 54,5 % ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

14-15 ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʧʦʧʝʨʝʜʥʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (p<0,001). ʑʝ ʥʠʞʯʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ 

ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʥʘ 35,6 % ʪʘ 29,1 % ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 
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ʚʽʜʧʦʚʽʜʥʦ 8-9 ʪʘ 25-26 ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʧʦʧʝʨʝʜʥʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (p<0,01). ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ ʽʥʰʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ 

(ʜʠʚ. ʪʘʙʣʠʮʷ 4.2). 

ʅʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. ʅʘʡʰʚʠʜʰʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʚ 2,6 ʨʘʟʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ (p<0,001). ʊʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʩʪʘʥʦʚʠʣʘ 51,7Ñ1,8 ʤʢʤ, ʪʦʜʽ 

ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ï 133,2Ñ4,4 ʤʢʤ. ʅʠʞʯʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʥʘ 94,5 % ʪʘ 44,9 % 

ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 25-26 ʪʘ 8-9 ʪʠʞʥʽʚ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ ʧʦʧʝʨʝʜʥʽʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ (p<0,001). ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ 

ʽʥʰʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ (ʜʠʚ. ʪʘʙʣʠʮʷ 4.2). 

ʊʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʤʘʣʘ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʫ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ. ʅʘʡʰʚʠʜʰʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʥʘ 86 % ʚʠʷʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ (p<0,001). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 25,7Ñ0,9 ʤʢʤ, ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ï 

47,8Ñ1,4 ʤʢʤ. ʅʠʞʯʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʥʘ 53,7 % ʪʘ 43,9 % ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 10-11 ʪʘ 20-21 ʪʠʞʥʽʚ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ ʧʦʧʝʨʝʜʥʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (p<0,001). ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ ʽʥʰʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ (ʜʠʚ. ʪʘʙʣʠʮʷ 4.2). 

ʊʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʨʦʤʙʦʧʦʜʽʙʥʦʾ ʷʤʢʠ ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʽ ʩʪʘʥʦʚʠʣʘ 61,9Ñ1,9 ʤʢʤ. ɿ 8-9 ʜʦ 

14-15 ʪʠʞʥʽʚ ʪʦʚʱʠʥʘ ɽʐ ʚ ʜʘʥʽʡ ʜʽʣʷʥʮʽ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʧʦʩʪʫʧʦʚʦ ʩʪʘʚʘʣʘ 

ʙʽʣʴʰʦʶ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʦʞʥʦʾ 
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ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʦ (p>0,05). ʅʘʜʘʣʽ ʟ 17-18 ʜʦ 39-40 ʪʠʞʥʽʚ ʪʦʚʱʠʥʘ 

ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ. ʅʘʡʰʚʠʜʰʽ 

ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʥʘ 90,3 % 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ (p<0,001). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23 

ʪʠʞʥʽʚ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 31,1Ñ1,1 ʤʢʤ ʪʦʜʽ ʷʢ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 20-21 

ʪʠʞʥ̔ʚ ï 59,2Ñ1,6 ʤʢʤ. ɼʝʱʦ ʥʠʞʯʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʥʘ 21,1 % ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ 

(p<0,01). ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ ʽʥʰʠʤʠ 

ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ (ʜʠʚ. ʪʘʙʣʠʮʷ 4.2). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʪʦʚʱʠʥʠ ɽʐ ʚʠʤʽʨʷʥʠʭ ʚ ʯʦʪʠʨʴʦʭ ʜʽʣʷʥʢʘʭ 

ʝʧʝʥʜʠʤʠ ʚʠʷʚʣʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʫ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʜʽʣʷʥʢʘʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 

ʪʠʞʥʽʚ. ʊʘʢ, ʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ ʪʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʙʫʣʘ ʚ 1,6 ʨʘʟʠ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʚ 

3,5 ʨʘʟʠ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʚ 4,1 ʨʘʟʠ ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʚʱʠʥʦʶ 

ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ (p<0,001). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ 

ʪʦʚʱʠʥʘ ɽʐ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʙʫʣʘ ʚ 1,5 ʨʘʟʠ, ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʚ 2,3 ʨʘʟʠ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʚ 2,8 ʨʘʟʠ 

ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʚʱʠʥʦʶ ɽʐ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ (p<0,001). 

ʊʘʢʦʞ, ʤʝʥʰʽ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʦʚʱʠʥʠ ɽʐ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15, 17-18, 20-21, 22-23 ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʚʱʠʥʦʶ ɽʐ ʫ ʪʨʴʦʭ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ (p<0,01). 

ɹʽʣʴʰʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʦʚʱʠʥʠ ɽʐ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʦʚʱʠʥʦʶ ɽʐ ʫ ʪʨʴʦʭ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ (p<0,01). ʄʝʥʰʽ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʦʚʱʠʥʠ ɽʐ ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 25-

26, 28-29, 31-32, 34-35 ʪʠʞʥʽʚ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʫ ʪʘ 

ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʦʚʱʠʥʦʶ ɽʐ ʫ ʜʚʦʭ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ 

ʚʠʤʽʨʶʚʘʥʥʷ (p<0,01). 
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4.3 ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ ʤʘʣʴʬʦʨʤʘʮʽʷʤʠ  

 

ɽʐ ʫ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʽʚ 17-18 ʪʠʞʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʛʝʥʽʪʦʨʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʚʠʜʦʚʞʝʥʦʾ ʪʘ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʚʠʜʦʚʞʝʥʠʭ 

ʙʽʧʦʣʷʨʥʠʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʫ ʧʨʘʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʩʪʘʥʦʚʠʣʘ 41,1Ñ1,3 

ʤʢʤ2, ʫ ʣʽʚʦʛʦ ï 39,7Ñ1,3 ʤʢʤ2. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʢʣʽʪʠʥ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ ʫ 

ʧʨʘʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʩʪʘʥʦʚʠʣʘ 29,2Ñ0,9 ʤʢʤ2, ʫ ʣʽʚʦʛʦ ï 28,3Ñ0,9 ʤʢʤ2. 

ɼʦʚʞʠʥʘ ɽʐ ʫ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʽʚ ʙʫʣʠ ʦʜʥʘʢʦʚ ̔ ʽ 

ʜʦʨʽʚʥʶʚʘʣʠ 9,3Ñ0,2 ʤʤ. ʊʦʚʱʠʥʘ ɽʐ ʫ ʧʨʘʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ʩʪʘʥʦʚʠʣʘ 55,2Ñ1,5 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 64,2Ñ1,9 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 

52,1Ñ1,7 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 40,2Ñ1,3 ʤʢʤ. ʊʦʚʱʠʥʘ ɽʐ ʫ ʣʽʚʦʛʦ 

ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ï 59,1Ñ1,7 ʤʢʤ, ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 59,9Ñ1,8 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 51,7Ñ1,5 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 38,4Ñ1,2 ʤʢʤ.  

ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ S100, Bcl-2 ʪʘ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ Ki-67 

(5,91Ñ0,18 % ï ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, 15,76Ñ0,47 % ï ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʜ̔ôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 14,72Ñ0,55 % ï ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, 

15,24Ñ0,57 % ï ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ) ʪʘ ʚʽʜʩʫʪʥʶ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ 

ʚ ɽʐ ʫ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʽʚ. ʇʽʘʣʴʥʠʡ ʢʽʥʝʮʴ ʚʦʣʦʢʦʥ 

ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ɽʐ ʪʘ ʟʘʜʥʽʤ 

ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʪʦʨʘʢʦʦʤʬʘʣʦʧʘʛʘ 17-18 ʪʠʞʥʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 13,6 % ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ɽʐ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʛʨʫʧʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ɯʥʰʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʩʽʘʤʩʴʢʠʭ 

ʙʣʠʟʥʶʢʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ. 

ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʚʠʜʦʚʞʝʥʠʭ ʙʽʧʦʣʷʨʥʠʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ (ʪʘʥʽʮʠʪʽʚ) ɽʐ 

ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʩʪʘʥʦʚʠʣʘ 39,7Ñ1,3 ʤʢʤ2, 
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ʧʨʦʛʝʥʽʪʦʨʥʠʭ  ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ï 30,4Ñ1,1 ʤʢʤ2. ɼʦʚʞʠʥʘ ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 

20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʩʪʘʥʦʚʠʣʘ 8,5Ñ0,1 ʤʤ. ʊʦʚʱʠʥʘ ɽʐ ʫ ʧʣʦʜʘ 

ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ï 

60,4Ñ2,1 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 64,2Ñ1,9 ʤʢʤ, ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 49,1Ñ1,3 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 

44,3Ñ1,5 ʤʢʤ.  

ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ 

ʝʢʩʧʨʝʩʽʶ S100, ʧʦʤʽʨʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʪʘ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ Ki-67 

(5,54Ñ0,17 % ï ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, 15,44Ñ0,52 % ï  ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 14,76Ñ0,48 % ï ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, 15,13Ñ0,59 % ï  ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ) ʪʘ ʚʽʜʩʫʪʥʶ 

ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚ ɽʐ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʚʟʜʦʚʞ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ. ʇʽʘʣʴʥʠʡ ʢʽʥʝʮʴ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ 

ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʽʡ ʟʦʥʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʷ ʟ ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 25,5 % ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʚ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʚʽʜʧʦʚʽʜʥʽʡ 

ʛʝʩʪʘʮʽʡʥʽʡ ʛʨʫʧʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʪʝʨʘʪʦʤʦʶ 

ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱ̔ ʪʘʥʽʮʠʪʽʚ ʩʪʘʥʦʚʠʣʦ 60,2Ñ1,9 ʤʢʤ2, ʧʨʦʛʝʥʽʪʦʨʥʠʭ 

ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ï 39,2Ñ1,2 ʤʢʤ2. ɼʦʚʞʠʥʘ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ 

ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʩʪʘʥʦʚʠʣʘ 7,6Ñ0,2 ʤʤ. ʊʦʚʱʠʥʘ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ï 52,2Ñ1,8 

ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 45,9Ñ1,6 ʤʢʤ, ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 63,8Ñ2,2 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 

43,1Ñ1,4 ʤʢʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-

18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ S100, Bcl-2, 

ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ Ki-67 (5,71Ñ0,17 % ï ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, 

15,46Ñ0,43 % ï  ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 14,91Ñ0,47 % ï ʥʘ 
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ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, 15,27Ñ0,55 % ï  ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ) 

ʪʘ ʚʽʜʩʫʪʥʶ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚ ɽʐ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʚʟʜʦʚʞ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʇʽʘʣʴʥʠʡ ʢʽʥʝʮʴ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ 

ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʧʝʥʜʠʤʥʠʤ ʰʘʨʦʤ ʪʘ ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ 

ʪʝʨʘʪʦʤʦʶ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 32,9 % ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ɽʐ ʚ ʜʽʣʷʥʮʽ 

ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ  ʪʘ ʥʘ 13,7 % ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ɽʐ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟʽ spina bifida 17-18 ʪʠʞʥʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʛʝʥʽʪʦʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʦʚʘʣʴʥʫ ʪʘ ʢʫʣʷʩʪʫ 

ʬʦʨʤʫ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʩʪʘʥʦʚʠʣʘ 36,9Ñ1,8 

ʤʢʤ2. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ ʩʪʘʥʦʚʠʣʘ 35,2Ñ1,9 

ʤʢʤ2. ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟʽ spina bifida ʜʦʚʞʠʥʘ ɽʐ ʩʢʣʘʜʘʣʘ 8,6Ñ0,2 ʤʤ. 

ʊʦʚʱʠʥʘ ɽʐ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟʽ spina bifida ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ ï 

52,4Ñ1,3 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ï 67,5Ñ2,2 ʤʢʤ, ʥʘ ʨʽʚʥʽ 

ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ï 51,3Ñ1,9 ʤʢʤ, ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï 

38,2Ñ1,5 ʤʢʤ.  

ɺʠʷʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ S100, Bcl-2, ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ Ki-67 

(5,74Ñ0,17 % ï ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ, 15,65Ñ0,48 % ï ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, 14,80Ñ0,42 % ï ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, 

16,11Ñ0,59 % ï ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ) ʪʘ ʚʽʜʩʫʪʥʶ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ 

ʚ ɽʐ ʯʝʪʚʝʨʪʦʛʦ ʰʣʫʥʦʯʢʘ ʚʟʜʦʚʞ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟʽ spina 

bifida 17-18 ʪʠʞʥʽʚ. ʇʽʘʣʴʥʠʡ ʢʽʥʝʮʴ ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ɽʐ ʪʘ ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟʽ spina bifida ʚʩʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɽʐ ʚʽʜʧʦʚʽʜʽʣʠ 

ʧʦʢʘʟʥʠʢʘʤ ʫ ʧʣʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʝʩʪʘʮʽʡʥʦʛʦ ʚʽʢʫ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ʚ ɽʐ ʯʝʪʚʝʨʪʦʛʦ 

ʰʣʫʥʦʯʢʘ, ʷʢʠʡ ʧʦʢʨʠʚʘʻ ʜʦʩʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʩʝʨʝʜʠʥʥʘ 
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ʙʦʨʦʟʥʘ ʨʦʤʙʦʧʦʜʽʙʥʦʾ ʷʤʢʠ ʥʝ ʤʘʻ ʭʘʨʘʢʪʝʨʥʦʾ ʬʦʨʤʠ (ʚʦʥʘ ʙʽʣʴʰ ʰʠʨʦʢʘ, 

ʥʽʞ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ), ʚʽʜʩʫʪʥʷ ʤʝʞʦʚʘ ʙʦʨʦʟʥʘ.  

ɸ.  ɹ.  

          

 

ʈʠʩ. 4.12. ɽʧʝʥʜʠʤʥʠʡ ʰʘʨ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ. ɸ. 

ʇʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ ɽʐ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɹ. ʇʨʦʣʽʬʝʨʘʮʽʷ 

ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ɽʐ. Ki -67; x400. 

 

ɺ ʪʽʡ ʜʽʣʷʥʮʽ ɽʐ, ʷʢʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ 

ʚʽʜʩʫʪʥʽ ʥʝʨʚʦʚʽ ʢʣʽʪʠʥʠ. ɼʦʨʩʦʣʘʪʝʨʘʣʴʥʘ ʜʽʣʷʥʢʘ ɽʐ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʮʠʪʦʭʨʦʤʥʠʤʠ ʧʨʦʛʝʥʽʪʦʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʩʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʷʢʠʭ 

ʩʪʘʥʦʚʠʣʦ 54,3Ñ1,7 ʤʢʤ2 (ʨʠʩ. 4.12). ʅʘʡʙʽʣʴʰʘ ʪʦʚʱʠʥʘ ɽʐ ʩʢʣʘʜʘʻ 132,3Ñ3,4 

ʤʢʤ, ʥʘʡʤʝʥʰʘ ʚ ʨʦʩʪʨʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ï 34,4Ñ1,2 ʤʢʤ, ʚ ʜʦʨʩʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ 

ï 40,2Ñ1,4 ʤʢʤ. ɼʦʚʞʠʥʘ ɽʐ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ ʟ ʘʥʝʮʝʬʘʣʽʻʶ 

ʩʪʘʥʦʚʠʪʴ 2,5 ʤʤ2. 

ɿʘ ʨʝʟʫʣʴʪʘʪʠʤʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-

18 ʪʠʞʥʽʚ ʟ ʘʥʝʮʝʬʘʣʽʻʶ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ S100, Bcl-2, ʩʣʘʙʢʫ 

ʝʢʩʧʨʝʩʽʶ Ki-67 (ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ɽʐ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʩʪʘʥʦʚʠʚ 1,65Ñ0,12 %) ʪʘ 

ʚʽʜʩʫʪʥʶ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚ ɽʐ (ʜʠʚ. ʨʠʩ. 4.12). ʇʽʘʣʴʥʠʡ ʢʽʥʝʮʴ 

ʚʦʣʦʢʦʥ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ ʥʘʩʢʨʽʟʴ ʧʨʦʥʠʟʫʚʘʚ ʨʝʯʦʚʠʥʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 
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ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ Ki-67 ʩʪʘʥʦʚʠʚ 1,65Ñ0,12 % ʽ ʙʫʚ ʚ 9,5 ʨʘʟʠ ʤʝʥʰʠʤ, ʥʽʞ 

ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʛʨʫʧʽ 

ɺʠʩʥʦʚʢʠ: 

1. ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʥʘ ʨʽʚʥʽ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʝʡʨʘʣʴʥ ̔ʩʪʦʚʙʫʨʦʚ ̔ʢʣʽʪʠʥʠ ʟ ʽʥʪʝʥʩʠʚʥʦ ʪʘ 

ʟ ʧʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʠʤʠ ʷʜʨʘʤʠ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʷʢʠʭ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚ 

2,9 ʨʘʟʠ (p<0,001). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʚʠʷʚʣʝʥʦ 

ʣʠʰʝ ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ ʟ ʩʣʘʙʢʠʤ, ʧʦʤʽʨʥʠʤ ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ 

ʷʜʝʨ.  ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 10-11 ʧʦ 17-18 ʪʠʞʜʝʥʴ ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʚʠʷʚʣʝʥʦ 

ʨʽʟʥʽ ʟʘ ʬʦʨʤʦʶ ʢʣʽʪʠʥʠ (ʢʫʣʷʩʪʽ ʪʘ ʦʚʘʣʴʥʽ), ʨʦʟʤʽʨʠ ʷʢʠʭ ʥʝ ʤʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (p>0,05). ʇʣʦʱʘ ʜʘʥʠʭ ʢʣʽʪʠʥ ʚ ʧʨʦʮʝʩʽ 

ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʟ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ 

ʛʝʩʪʘʮʽʡʥʠʤ ʪʝʨʤʽʥʦʤ ʩʪʘʚʘʣʘ ʤʝʥʰʦʶ, ʽ ʚ ʧʝʨʽʦʜ ʟ 10-11 ʧʦ 17-18 ʪʠʞʜʝʥʴ 

ʙʫʣʘ ʤʝʥʰʦʶ ʚ 1,4 ʨʘʟʠ (p<0,01). ɺ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 20-21 

ʪʠʞʥ ̫ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʪʘ ʪʨʠʢʫʪʥʠʢʘ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʠʷʚʣʝʥʦ ʪʘʥʽʮʠʪʠ, ʷʢʽ ʚ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʫ ʨʦʟʤʽʨʘʭ ʚʽʜ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ (p<0,05). ɿ 31 ʪʠʞʥʷ  

ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʚʤʽʩʪ ʪʘʥʽʮʠʪʽʚ ʩʪʘʥʦʚʠʚ ʜʚʽ ʪʨʝʪʠʥʠ, 

ʘ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ï ʦʜʥʫ ʪʨʝʪʠʥʫ. ʋ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 37-38 ʪʠʞʥʷ ʝʧʝʥʜʠʤʥʠʡ ʰʘʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʦʰʘʨʦʚʦʶ 

ʩʤʫʞʢʦʶ ʝʧʝʥʜʠʤʦʮʠʪʽʚ, ʚ ʷʢʦʤʫ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʪʘ 

ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʤʽʩʪʠʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʧʨʦʛʝʥʽʪʦʨʥʽ ʢʣʽʪʠʥʠ.  

2. ɼʦ 17-18 ʪʠʞʥʽʚ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ Ki-67 ʚ ʝʧʝʥʜʠʤʥʦʤʫ ʰʘʨʽ ʙʫʚ 

ʙʽʣʴʰʠʤ ʚ ʜʽʣʷʥʮʽ ʧʦʟʘʜʥʴʦʛʦ ʧʦʣʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʜʽʣʷʥʢʘʤʠ ɽʐ, ʘ ʟ 17-

18 ʧʦ 39-40 ʪʠʞʜʝʥʴ ʚʠʱʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 

ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʜʥʘʢʦʚʫ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʝʧʝʥʜʠʤʥʦʛʦ 

ʰʘʨʫ ʧʽʜ ʯʘʩ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 

ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ɽʐ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 6 ʧʦ 18 ʪʠʞʜʝʥʴ. ɿ 20 ʧʦ 

40 ʪʠʞʥʽʚ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ɽʐ. ɿ 6-7 ʧʦ 39-
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40 ʪʠʞʜʝʥʴ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ ʚʽʤʝʥʪʠʥʫ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʝʧʝʥʜʠʤʥʦʤʫ 

ʰʘʨʽ ʪʘ ʥʠʟʴʢʘ ʫ ʚʦʣʦʢʥʘʭ ʨʘʜʽʘʣʴʥʦʾ ʛʣʽʾ. ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 14-15 ʪʠʞʥʽʚ 

ʙʘʟʘʣʴʥʠʡ ʚʽʜʨʦʩʪʦʢ ʚʦʣʦʢʦʥ ʧʨʦʥʠʟʫʚʘʚ ʥʘʩʢʨʽʟʴ ʚʩʶ ʨʝʯʦʚʠʥʫ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʽ ʜʦʩʷʛʘʚ ʡʦʛʦ ʧʽʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʟ 17-18 ʪʠʞʥʽʚ ï ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʥʘ 

ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʧʝʥʜʠʤʥʠʤ ʰʘʨʦʤ ʪʘ ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ 

ʷʜʨʦʤ, ʟ 25-26 ʪʠʞʥʽʚ  ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ ʩʫʙʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʟʦʥʠ. ɿ 31-32 ʧʦ 

39-40 ʪʠʞʜʝʥʴ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʟʘʣʠʰʢʠ ʚʦʣʦʢʦʥ ʚ ʨʝʯʦʚʠʥʽ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ.  

3. ʇʨʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʥʘʡʰʚʠʜʰʽ 

ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʜʦʚʞʠʥʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ (ʥʘ 52,9 %) ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 8-9 

ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʝʤʙʨʽʦʥʽʚ 6-7 ʪʠʞʥʽʚ (p<0,01). 

ʇʨʠʩʢʦʨʝʥʽ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ ʧʦʟʘʜʥʴʦʛʦ 

ʧʦʣʷ ʪʘ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ (ʫ 2,6 ʨʘʟʠ) ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ 10-11 

ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ (p<0,001). ɹʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʥʘ ʨʽʚʥʽ ʪʨʠʢʫʪʥʠʢʘ 

ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ (ʥʘ 46 %) ʪʘ ʩʝʨʝʜʠʥʥʦʾ ʙʦʨʦʟʥʠ (ʥʘ 47,5 %) ʚʠʷʚʣʝʥʽ ʫ 

ʧʣʦʜʽʚ 22-23 ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 20-21 ʪʠʞʥʽʚ 

(p<0,01). 

ʋ ʩʽʘʤʩʴʢʠʭ ʙʣʠʟʥʶʢʽʚ 17-18 ʪʠʞ. ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 13,6 % ʙʽʣʴʰʫ ʜʦʚʞʠʥʫ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ (p<0,05), ʫ ʧʣʦʜʽʚ 17-18 ʪʠʞʥʽʚ ʟ ʢʨʠʞʦʚʦ-ʢʫʧʨʠʢʦʚʦʶ 

ʪʝʨʘʪʦʤʦʶ ï ʥʘ 32,9 % ʤʝʥʰʫ ʪʦʚʱʠʥʫ ʫ ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ 

ʥʝʨʚʘ (p<0,01) ʪʘ ʥʘ 13,7 % ʤʝʥʰʫ ʜʦʚʞʠʥʫ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ (p<0,05), ʥʽʞ ʫ 

ʧʣʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʛʝʩʪʘʮʽʡʥʦʾ ʛʨʫʧʠ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ. ʋ ʧʣʦʜʘ 20-21 ʪʠʞʥʷ ʟ 

ʙʘʰʪʦʚʠʤ ʯʝʨʝʧʦʤ ʚʠʷʚʣʝʥʦ ʥʘ 25,5 % ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚ 

ʜʽʣʷʥʮʽ ʪʨʠʢʫʪʥʠʢʘ ʧʽʜôʷʟʠʢʦʚʦʛʦ ʥʝʨʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʣʦʜʽʚ 

20-21 ʪʠʞʥʽʚ ʙʝʟ ʚʘʜ ʨʦʟʚʠʪʢʫ (p<0,01). ʋ ʧʣʦʜʘ 17-18 ʪʠʞʥʽʚ ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚʽʜʧʦʚʽʜʘʣʠ ʘʥʘʣʦʛʽʯʥʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ. 
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ʋ ʧʣʦʜʘ 17-18 ʪʠʞ. ʟ ʘʥʝʥʮʝʬʘʣʽʻʶ ʫ ʥʝʡʨʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥʘʭ 

ʝʧʝʥʜʠʤʥʦʛʦ ʰʘʨʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 9,5 ʨʘʟʠ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ Ki-67, ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʝʩʪʘʮʽʡʥʽʡ ʛʨʫʧʽ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʽ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʦʧʨʠʣʶʜʥʝʥʽ ʫ 

ʥʘʩʪʫʧʥʠʭ ʜʨʫʢʦʚʘʥʠʭ ʨʦʙʦʪʘʭ: [62, 70, 72, 342]. 
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ʈʆɿɼɯʃ 5 

ʉʊʈʋʂʊʋʈʅɸ ʆʈɻɸʅɯɿɸʎɯʗ, ʄʆʈʌʆʄɽʊʈʀʏʅɯ ʇɸʈɸʄɽʊʈʀ 

ʈʋʍʆɺʀʍ ʗɼɽʈ ʏɽʈɽʇʅʀʍ ʅɽʈɺɯɺ ɼʆɺɻɸʉʊʆɻʆ ʄʆɿʂʋ ʋ 

ɽʄɹʈɯʆʅɯɺ ʊɸ ʇʃʆɼɯɺ ʃʖɼʀʅʀ ɹɽɿ ɺɸɼ ʈʆɿɺʀʊʂʋ ʊɸ ʇʈʀ 

ʄɸʃʔʌʆʈʄɸʎɯʗʍ 

 

5.1 ʄʦʨʬʦ- ʪʘ ʛʽʩʪʦʛʝʥʝʟ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʨʝʥʘʪʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ 

 

ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʩʬʦʨʤʦʚʘʥʝ ʧʦʜʚʽʡʥʝ ʷʜʨʦ (ʇʗ) ʚ 

ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ ʥʝ ʚʠʟʥʘʯʘʣʦʩʴ (ʨʠʩ. 5.1).  

ɸ.  ɹ.  

ɺ.   ɻ.   

ʈʠʩ. 5.1. ʇʦʜʚʽʡʥʝ ʷʜʨʦ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

(ʧʦʟʥʘʯʝʥʦ ʯʝʨʚʦʥʠʤ ʢʦʥʪʫʨʦʤ). ɸ. ʋ ʝʤʙʨʽʦʥʘ 6-7 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x100. ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100. ɺ. ʋ 
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ʧʣʦʜʘ ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100. ɻ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 22-

23 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100.  

 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʇʗ ʟʘʡʤʘʻ ʚ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ 

ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʧʦ ʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʧʠʥʥʦʤʦʟʢʦʚʠʤ ʷʜʨʦʤ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ ʪʘ ʟʘʜʥʽʤ ʜʦʜʘʪʢʦʚʠʤ ʦʣʠʚʥʠʤ ʷʜʨʦʤ (ʜʠʚ. ʨʠʩ. 5.1). ɺ 

ʜʘʥʦʤʫ ʚʽʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʚʩʪʘʥʦʚʣʝʥʘ ʨʽʟʥʘ ʬʦʨʤʘ ʇʗ: ʢʫʣʷʩʪʘ, ʦʚʘʣʴʥʘ ʪʘ 

ʧʽʜʢʦʚʦʧʦʜʽʙʥʘ.  

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 12-13 ʧʦ 31-32 ʪʠʞʜʝʥʴ  ʧʦʜʚʽʡʥʝ ʷʜʨʦ ʤʘʻ 

ʥʝʧʨʘʚʠʣʴʥʫ ʦʚʘʣʴʥʫ ʬʦʨʤʫ. ɼʦ 14-15 ʪʠʞʥʷ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʚʫʞʝʥʫ ʚʝʥʪʨʘʣʴʥʫ ʪʘ ʨʦʟʰʠʨʝʥʫ ʜʦʨʩʘʣʴʥʫ ʯʘʩʪʠʥʫ ʷʜʨʘ (ʨʠʩ. 5.2).  

ɸ.   ɹ.  

ɺ.  ɻ.  

ʈʠʩ. 5.2. ʇʦʜʚʽʡʥʝ ʷʜʨʦ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

(ʧʦʟʥʘʯʝʥʦ ʯʝʨʚʦʥʠʤ ʢʦʥʪʫʨʦʤ). ɸ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100. ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 34-35 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-
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ʝʦʟʠʥ; x100. ɺ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 37-38 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100. ɻ. ʋ 

ʧʣʦʜʘ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x100. 

 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 17-18 ʪʠʞʥʽʚ ʜʘʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʪʨʘʯʘʣʘʩʴ ʽ 

ʜʦʨʩʘʣʴʥʘ ʪʘ ʚʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʷʜʨʘ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ.    

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 34-35, 37-38, 39-40 ʪʠʞʥʽʚ ʧʦʜʚʽʡʥʝ ʷʜʨʦ ʙʝʟ ʯʽʪʢʠʭ 

ʢʦʥʪʫʨʽʚ ʪʘ ʥʝ ʤʘʻ ʚʠʟʥʘʯʝʥʦʾ ʬʦʨʤʠ (ʜʠʚ. ʨʠʩ. 5.2).  

ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʇʗ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʧʨʦʮʝʩʽ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 8-9 ʜʦ 31-32 

ʪʠʞʥʽʚ (ʪʘʙʣʠʮʷ 5.1). ʇʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʇʗ ʤʽʞ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9, 10-11, 12-13, 14-15 ʪʘ 20-21, 22-23, 25-26, 28-29, 31-32 

ʪʠʞʥʽʚ, ʪʘ ʚʽʜʩʫʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15, 

17-18, 20-21 ʪʠʞʥʽʚ (ʪʘʙʣʠʮʷ 5.1).  

ʊʘʙʣʠʮʷ 5.1 

ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ɺʽʢ, ʪʠʞ 
ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ, ʤʤ2 

ʇʨʘʚʝ ʷʜʨʦ ʃʽʚʝ ʷʜʨʦ 

8-9 0,0128Ñ0,0004 0,0107Ñ0,0003 

10-11 0,0257Ñ0,0006*** 0,0216Ñ0,0001*** 

12-13 0,0387Ñ0,0009*** 0,0326Ñ0,0005*** 

14-15 0,049Ñ0,001** 0,044Ñ0,001** 

17-18 0,051Ñ0,001 0,042Ñ0,001 

20-21 0,055Ñ0,002 0,041Ñ0,002 

22-23 0,088Ñ0,002*** 0,062Ñ0,002*** 

25-26 0,113Ñ0,003** 0,083Ñ0,003** 

28-29 0,150Ñ0,004** 0,120Ñ0,004** 

31-32 0,211Ñ0,006*** 0,181Ñ0,006*** 

ʇʨʠʤʽʪʢʠ: ** ï p<0,01, *** ï p<0,001. 
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ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 

0,01Ñ0,0004 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,01Ñ0,0003 ʤʤ2, ʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 ʪʠʞʥʷ 

ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʢʣʘʜʘʣʘ 0,21Ñ0,02 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,18Ñ0,02 ʤʤ2 (ʜʠʚ. ʪʘʙʣʠʮʷ 

5.1). ɺʩʪʘʥʦʚʣʝʥʦ ʚ 21 ʨʘʟ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʧʨʘʚʦʛʦ ʇʗ ʪʘ ʚ 

18 ʨʘʟ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʣʽʚʦʛʦ ʇʗ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 

ʪʠʞʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 8-9 ʪʠʞʥʽʚ (p<0,001).  

ʅʘʡʙʽʣʴʰʠʡ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʇʗ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʚʽʢʦʚʽʡ 

ʛʨʫʧʽ 10-11 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 0,0257Ñ0,0006 ʤʤ2, ʣʽʚʦʛʦ ῐ 

0,0216Ñ0,0001 ʤʤ2) ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ 8-9 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ 

ʩʪʘʥʦʚʠʣʘ 0,0128Ñ0,0004 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,0107Ñ0,0003 ʤʤ2) ῐ ʚ 2,0 ʨʘʟʠ ʧʨʘʚʦʛʦ 

ʪʘ ʣʚ̔ʦʛʦ ʇʗ (p<0,001). ɼʝʱʦ ʥʠʞʯʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʇʗ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 22-23 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 

0,088Ñ0,002 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,062Ñ0,002 ʤʤ2) ῐ ʥʘ 60 % ʧʨʘʚʦʛʦ ʽ ʥʘ 51,2 % ʣʽʚʦʛʦ 

ʇʗ, 12-13 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 0,03876Ñ0,0009 ʤʤ2, ʣʽʚʦʛʦ ῐ 

0,0326Ñ0,0005 ʤʤ2) ῐ ʥʘ 50,5 % ʧʨʘʚʦʛʦ ʪʘ ʥʘ 50,9 % ʣʽʚʦʛʦ ʇʗ, 31-32 ʪʠʞʥʽʚ 

(ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 0,211Ñ0,006 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,181Ñ0,006 ʤʤ2) ῐ ʥʘ 

40,7 % ʧʨʘʚʦʛʦ ʽ ʥʘ 50,8 % ʣʽʚʦʛʦ ʇʗ (p<0,001), 28-29 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ 

ʇʗ ʩʪʘʥʦʚʠʣʘ 0,150Ñ0,004 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,120Ñ0,004 ʤʤ2) ῐ ʥʘ 32,7 % ʧʨʘʚʦʛʦ ʽ 

ʥʘ 44,5 % ʣʽʚʦʛʦ ʇʗ,  25-26 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʣʘ 0,113Ñ0,002 

ʤʤ2, ʣʽʚʦʛʦ ῐ 0,093Ñ0,002 ʤʤ2) ῐ ʥʘ 28,4 % ʧʨʘʚʦʛʦ ʽ ʥʘ 33,8 % ʣʽʚʦʛʦ ʇʗ ʪʘ 14-

15 ʪʠʞʥʽʚ (ʧʣʦʱʘ ʧʨʘʚʦʛʦ ʇʗ ʩʪʘʥʦʚʠʪʴ 0,049Ñ0,001 ʤʤ2, ʣʽʚʦʛʦ ῐ 0,044Ñ0,001 

ʤʤ2) ῐ ʥʘ 26,6% ʧʨʘʚʦʛʦ ʽ ʥʘ 35,0 % ʣʽʚʦʛʦ ʇʗ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʧʦʧʝʨʝʜʥʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (p<0,01). 

ʋ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ 6-7 ʪʠʞʥʽʚ ʚ ʤʽʩʮʽ ʪʠʧʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʇʗ 

ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ ʮʠʪʦʭʨʦʤʥʽ ʥʝʡʨʦʙʣʘʩʪʠ (ʨʠʩ. 5.3). ʋ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ ʚ ʢʘʫʜʘʣʴʥʽʡ ʪʘ ʨʦʩʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ ʇʗ ʚʠʷʚʣʷʶʪʴʩʷ 

ʛʨʫʧʠ ʙʽʣʴʰʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʢʘʨʽʦʭʨʦʤʥʠʭ ʥʝʡʨʦʙʣʘʩʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʘʟʦʬʽʣʴʥʽ 

ʷʜʨʘ ʟ ʷʜʝʨʮʷʤʠ ʪʘ ʛʨʫʧʠ ʤʝʥʰʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʮʠʪʦʭʨʦʤʥʠʭ ʥʝʡʨʦʙʣʘʩʪʽʚ, ʷʜʨʘ 

ʷʢʠʭ ʽʥʪʝʥʩʠʚʥʦ ʛʦʤʦʛʝʥʥʦ ʟʘʙʘʨʚʣʝʥʽ. ʇʦʧʫʣʷʮʽʷ ʤʝʥʰʠʭ ʟʘ ʨʦʟʤʽʨʦʤ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʟʘʡʤʘʻ ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʇʗ. ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 10-11 ʪʠʞʥʽʚ ʯʘʩʪʢʘ 
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ʢʘʨʽʦʭʨʦʤʥʠʭ ʥʝʡʨʦʙʣʘʩʪʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʥʽʞ ʮʠʪʦʭʨʦʤʥʠʭ. ʉʦʤʘʪʦʭʨʦʤʥʽ 

ʥʝʡʨʦʙʣʘʩʪʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ, ʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

14-15 ʪʠʞʥʽʚ ʚʦʥʠ ʟʘʡʤʘʣʠ ʦʩʥʦʚʥʠʡ ʚʤʽʩʪ ʷʜʨʘ. ʉʦʤʘʪʦʭʨʦʤʥʽ ʥʝʡʨʦʙʣʘʩʪʠ, 

ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʢʘʨʽʦʭʨʦʤʥʠʭ, ʤʘʣʠ ʦʚʘʣʴʥʫ ʬʦʨʤʫ.  

ɸ.   ɹ.   

ɺ.   ɻ.  

ʈʠʩ. 5.3. ʅʝʡʨʦʙʣʘʩʪʠ ʪʘ ʢʣʽʪʠʥʠ ʛʣʽʾ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʧʣʦʜʽʚ ʪʘ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ. ɸ. ʋ ʝʤʙʨʽʦʥʘ 6-7 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; 

x400. ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 8-9 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʋ ʧʣʦʜʘ 

ʣʶʜʠʥʠ 14-15 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɻ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 

ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400.  

 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 14-15 ʪʘ 17-18 ʪʠʞʥʽʚ ʚ ʥʝʡʨʦʙʣʘʩʪʘʭ ʇʗ ʚʠʷʚʣʝʥʦ 

ʚʝʣʠʢʝ ʩʣʘʙʦ ʟʘʙʘʨʚʣʝʥʝ ʷʜʨʦ ʟ ʦʜʥʠʤ ʚʝʣʠʢʠʤ ʷʜʝʨʮʝʤ, ʟ 20-21 ʪʠʞʥʽʚ ʚ 

ʧʝʨʠʢʘʨʽʦʥʽ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʤʫʞʦʢ ʨʝʯʦʚʠʥʘ ʅʽʩʩʣʷ (ʜʠʚ. ʨʠʩ. 5.2).  

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 12-13 ʪʠʞʥʽʚ ʽ ʜʦ 17-18 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ 

ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʠʥ ʚ ʨʦʩʪʨʘʣʴʥʽʡ ʪʘ ʢʘʫʜʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʇʗ. ʊʘʢ, 
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ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 12-13 ʪʠʞʥʽʚ ʱʽʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʤʘʪʦʭʨʦʤʥʠʭ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚ ʨʦʩʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ ʚ 

ʢʘʫʜʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʘ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʱʽʣʴʥʽʩʪʴ ʥʝʡʨʦʙʣʘʩʪʽʚ 

ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ ʚ ʨʦʩʪʨʘʣʴʥʽʡ ʪʘ ʢʘʫʜʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ.  

ʇʦʜʚʽʡʥʝ ʷʜʨʦ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʥʝʡʨʦʙʣʘʩʪʘʤʠ, ʷʢʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʫ ʧʣʦʜʽʚ ʧʦʧʝʨʝʜʥʽʭ ʛʝʩʪʘʮʽʡʥʠʭ 

ʛʨʫʧ ʟʤʽʥʶʶʪʴ ʬʦʨʤʫ ʟ ʦʚʘʣʴʥʦʾ ʥʘ ʧʦʣʽʛʦʥʘʣʴʥʫ (ʨʠʩ. 5.4). ʑʽʣʴʥʽʩʪʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʡʨʦʙʣʘʩʪʽʚ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 25-26, 28-29 ʪʠʞʥʽʚ ʤʝʥʰʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʣʦʜʽʚ 14-15 ʪʠʞʥʽʚ.  

ɸ.  ɹ.   

ɺ.  ɻ.  

ʈʠʩ. 5.4. ʅʝʡʨʦʙʣʘʩʪʠ ʪʘ ʢʣʽʪʠʥʠ ʛʣʽʾ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ 

ʧʣʦʜʽʚ ʪʘ ʝʤʙʨʽʦʥʽʚ ʣʶʜʠʥʠ. ɸ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 20-21 ʪʠʞʥʽʚ. ʄʝʪʠʣʝʥʦʚʠʡ 

ʩʠʥʽʡ (ʤʝʪʦʜʠʢʘ ʧʦ ʅʽʩʩʣʶ); x400. ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 28-29 ʪʠʞʥʽʚ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. ɺ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 34-35 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ; x400. ɻ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ; x400. 
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 ɺ ʷʜʨʘʭ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʷʜʝʨʮʝ ʪʘ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ, ʚ 

ʮʠʪʦʧʣʘʟʤʽ ï ʨʝʯʦʚʠʥʘ ʅʽʩʩʣʷ (ʜʠʚ. ʨʠʩ. 5.4). 

ʇʦʜʚʽʡʥʝ ʷʜʨʦ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 34-35 ʧʦ 39-40 ʪʠʞʥʽ  ʥʝʤʘʻ ʯʽʪʢʠʭ 

ʢʦʥʪʫʨʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦʾ ʬʦʨʤʠ ʽ ʧʨʝʜʩʪʘʚʣʝʥʝ ʟʽʨʯʘʩʪʠʤʠ ʤʫʣʴʪʠʧʦʣʷʨʥʠʤʠ 

ʥʝʡʨʦʙʣʘʩʪʘʤʠ. ɺ ʧʝʨʠʢʘʨʽʦʥʽ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʘʢʩʦʥʘʣʴʥʠʡ ʛʦʨʙʠʢ. ɺʽʜ ʪʽʣʘ 

ʥʝʡʨʦʙʣʘʩʪʘ ʚʽʜʭʦʜʷʪʴ ʚʽʜʨʦʩʪʢʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ (ʜʠʚ. ʨʠʩ. 5.4). 

ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʟʘʙʘʨʚʣʝʥʠʭ ʘʥʪʠʪʽʣʘʤʠ 

ʜʦ S100 ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 17-18 ʪʠʞʥʽʚ ʝʢʩʧʨʝʩʽʷ S100 ʫ 

ʥʝʡʨʦʙʣʘʩʪʘʭ ʇʗ ʚʽʜʩʫʪʥʷ. ɿ 17-18 ʪʠʞʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ 

ʝʢʩʧʨʝʩʽʾ ʜʘʥʦʛʦ ʤʘʨʢʝʨʘ ʚ ʮʠʪʦʧʣʘʟʤʽ ʪʘ ʚ ̫ʜʨʘʭ ʥʝʡʨʦʙʣʘʩʪʽʚ ʇʗ (ʨʠʩ. 5.5). 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ S100 ʩʪʘʚʘʚ ʙʽʣʴʰʠʤ ʚ ʥʝʡʨʦʙʣʘʩʪʘʭ ʇʗ ʟ ʢʦʞʥʦʶ ʥʘʩʪʫʧʥʦʶ 

ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ (ʪʘʙʣʠʮʷ 5.2).  

 

ʊʘʙʣʠʮʷ 5.2 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ S100 ʫ ʥʝʡʨʦʙʣʘʩʪʘʭ ʧʦʜʚʽʡʥʦʛʦ ʷʜʨʘ 

ɺʽʢ, ʪʠʞ ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ S100, % 

17-18 5,1Ñ0,1 

20-21 7,3Ñ0,2**  

22-23 13,5Ñ0,4***  

25-26 22,6Ñ0,7***  

28-29 28,7Ñ0,8* 

31-32 32,4Ñ0,9 

34-35 61,3Ñ1,8***  

37-38 75,5Ñ2,3* 

39-40 84,7Ñ2,5 

ʇʨʠʤʽʪʢʠ: * ï p<0,05, ** ï p<0,01, *** ï p<0,001. 

 

ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ S100 ʫ 

ʥʝʡʨʦʙʣʘʩʪʘʭ ʇʗ (5,1Ñ0,1 % S100 ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ), ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 31-32 
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ʪʠʞʥʽʚ ʧʦʤʽʨʥʫ ʝʢʩʧʨʝʩʽʶ (32,4Ñ0,9 % S100 ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ), ʫ ʧʣʦʜʽʚ 

ʣʶʜʠʥʠ 34-35 ʪʠʞʥʽʚ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ (61,3Ñ1,8 % S100 ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ) 

(ʜʠʚ. ʪʘʙʣʠʮʷ 5.2). ʅʘʡʰʚʠʜʰʽ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ 

ʝʢʩʧʨʝʩʽʾ S100 ʚʠʷʚʣʝʥʽ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 22-23, 25-26 ʪʘ 34-35 ʪʠʞʥʽʚ (p<0,001) 

(ʜʠʚ. ʪʘʙʠʮʷ 5.2). 

ɸ.   ɹ.  

ɺ.   ɻ.  

ʈʠʩ. 5.5. ɽʢʩʧʨʝʩʽʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. S100; 

x400. ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 25-26 ʪʠʞʥʽʚ. S100; x400. ɺ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 31-32 

ʪʠʞʥʽʚ. S100; x400. ɻ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 39-40 ʪʠʞʥʽʚ. S100; x400.  

 

ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʟʘʙʘʨʚʣʝʥʠʭ ʘʥʪʠʪʽʣʘʤʠ 

ʜʦ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʫ ʝʤʙʨʽʦʥʽʚ ʪʘ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʜʦ 25-26 ʪʠʞʥʽʚ ʝʢʩʧʨʝʩʽʷ 

ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚ ʇʗ ʚʽʜʩʫʪʥʷ (ʨʠʩ. 5.6). ʋ ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 25-26 ʪʠʞʥʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʫ ʝʢʩʧʨʝʩʽʶ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚ ʇʗ, ʷʢʘ ʟʙʝʨʽʛʘʣʘʩʴ ʜʦ 39-40 
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ʪʠʞʥʷ. ɽʩʢʧʨʝʩʽʷ ʩʠʥʘʧʪʦʬʽʟʠʥʫ ʚʠʷʚʣʝʥʘ ʧʦʟʘ ʢʣʽʪʠʥʥʦʶ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʥʝʡʨʦʙʣʘʩʪʽʚ ʇʗ (ʜʠʚ. ʨʠʩ. 5.6). 

ɸ.   ɹ.  

ɺ.  ɻ.   

ʈʠʩ. 5.6. ɽʢʩʧʨʝʩʽʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚ ʧʦʜʚʽʡʥʦʤʫ ʷʜʨʽ ʜʦʚʛʘʩʪʦʛʦ 

ʤʦʟʢʫ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ. ɸ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 17-18 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; x100. 

ɹ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 22-23 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; x400. ɺ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 25-

26 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; x40. ɻ. ʋ ʧʣʦʜʘ ʣʶʜʠʥʠ 25-26 ʪʠʞʥʽʚ. ʉʠʥʘʧʪʦʬʽʟʠʥ; 

x400. 

   

ɽʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ Bcl-2 ʪʘ Ki-67 ʚ ʥʝʡʨʦʙʣʘʩʪʘʭ ʇʗ ʫ ʧʣʦʜʽʚ ʣʶʜʠʥʠ 

ʧʨʦʦʪʷʛʦʤ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ.  

ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʥʝʡʨʦʙʣʘʩʪʽʚ ʇʗ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʚ ʧʨʦʮʝʩʽ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ ʟ 8-9 ʧʦ 39-40 ʪʠʞʜʝʥʴ (ʪʘʙʣʠʮʷ 5.3). ɺʠʷʚʣʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʥʝʡʨʦʙʣʘʩʪʽʚ ʇʗ ʤʽʞ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ 

ʧʣʦʜʽʚ ʣʶʜʠʥʠ 8-9, 10-11, 12-13, 14-15, 17-18 ʪʘ 37-38, 39-40 ʪʠʞʥʽʚ , ʪʘ 














































































































































































































































































































































