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ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 
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ʜʞʝʨʝʣʦ. 

                                                  ɸ.ɺ. ʂʦʰʘʨʥʠʡ 
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ʧʨʦʬʝʩʦʨ.  
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ɸʅʆʊɸʎɯʗ 

 

 

ʂʦʰʘʨʥʠʡ ɸ.ɺ., ʉʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 222 çʄʝʜʠʮʠʥʘè. ï  ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ɼʥʽʧʨʦ, 2022.  

 

ɺʠʷʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ 

ʤʦʨʬʦʛʝʥʝʟ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ 

ʩʧʝʢʪʨʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʤʘʻ ʙʘʛʘʪʦʝʪʘʧʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʨʫʰʝʥʴ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ. 

ʋʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ 

(ʫʜʘʨʥʘ ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ, ʚʨʘʞʘʶʯʽ ʝʣʝʤʝʥʪʠ ʚʠʙʫʭʦʚʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʚʪʦʨʠʥʥʽ ʩʥʘʨʷʜʠ, ʭʽʤʽʯʥʽ ʪʘ ʪʝʨʤʽʯʥʽ ʯʠʥʥʠʢʠ) ʜʦʩʪʘʪʥʴʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ 

ʢʣʽʥʽʯʥʘ ʩʠʪʫʘʮʽʷ ʥʝ ʣʠʰʝ ʚ ʋʢʨʘʾʥʽ, ʘʣʝ ʡ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʅʘʡʙʽʣʴʰ 

ʚʨʘʟʣʠʚʠʤʠ ʧʽʜ ʯʘʩ ʜʽʾ ʫʜʘʨʥʦʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʩʝʨʝʜ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ʻ ʪʦʥʢʠʡ ʪʘ ʪʦʚʩʪʠʡ ʢʠʰʝʯʥʠʢ. ɸʣʝ ʟʘʢʨʠʪʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽ 

ʪʨʘʚʤʘʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʩʢʣʘʜʥʽ ʥʘ ʝʪʘʧʘʭ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʥʘʜʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʅʝʩʚʦʻʯʘʩʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʦʢʨʝʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʘ ʩʘʤʝ ʧʝʨʠʪʦʥʽʪʫ, ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʽʡ 

ʢʨʦʚʦʪʝʯʽ, ʷʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʝʨʬʦʨʘʮʽʡ ʢʠʰʝʯʥʠʢʘ ʪʘ ʨʦʟʨʠʚʽʚ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʭ ʩʫʜʠʥ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʠʟʴʢʦ ʽʥʪʝʥʩʠʚʥʠʭ 
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ʚʠʙʫʭʽʚ, ʢʦʣʠ ʣʶʜʠʥʘ ʥʝ ʧʨʠʜʽʣʷʻ ʮʴʦʤʫ ʫʚʘʛʫ ʪʘ ʥʝ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʣʽʢʘʨʷ. 

ɼʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʫʰʢʦʜʞʝʥʴ ʢʠʰʝʯʥʠʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʭʥʽʢʠ, 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʜʽʘʛʥʦʩʪʠʯʥʘ ʣʘʧʘʨʦʩʢʦʧʽʷ) ʪʦʱʦ. 

ɸʣʝ ʮʝʡ ʧʝʨʝʣʽʢ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʥʝ ʜʘʻ 

ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʝʯʥʠʢʘ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʫʣʴʪʨʘ-, 

ʢʣʽʪʠʥʥʦ- ʪʘ ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʧʨʦʛʨʘʤʫ ʨʽʟʥʽ ʙʽʦʤʘʨʢʝʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʪʝ, ʟʘ 

ʫʤʦʚ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʠʭ ʪʨʘʚʤ ʢʠʰʝʯʥʠʢʘ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʥʝʣʽ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʣʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʚʠʷʚʣʝʥʥʷ ʪʝʨʤʽʥʽʚ, ʧʨʠʯʠʥ ʪʘ ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ 

ʧʦʨʫʰʝʥʴ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʢʠʰʝʯʥʠʢʘ, ʡʦʛʦ ʩʪʽʥʢʠ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʪʘ ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ 

ʢʦʨʠʛʫʶʯʽ ʟʘʭʦʜʠ ʜʽʾ ʥʘʩʣʽʜʢʽʚ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ. ʋ ʜʦʩʪʫʧʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʥʘʤ ʥʝ ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʟʘ ʫʤʦʚʠ ʚʠʱʝʟʛʘʜʘʥʽʡ 

ʧʘʪʦʣʦʛʽʾ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʠʰʝʯʥʠʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʝʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʣʦʢʘʣʴʥʠʭ ʟʤʽʥ ʫ ʦʨʛʘʥʘʭ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠ ʙʘʨʦʪʨʘʚʤʽ.   

ʄʝʪʦʶ ʥʘʰʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʦʨʬʦʛʝʥʝʟʫ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ ʙʘʨʦʪʨʘʚʤʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ 111 

ʧʨʝʧʘʨʘʪʽʚ ʪʦʥʢʦʾ ʢʠʰʢʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʽʚ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 4 ʛʨʫʧ; 
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(1) ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʢʠʰʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ, ʱʦ ʥʝ ʟʘʟʥʘʚʘʣʠ 

ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ï 20 ʟʨʘʟʢʽʚ; (2) ʛʨʫʧʘ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʝʨʰʘ ʛʦʜʠʥʘ ï  

30 ʟʨʘʟʢʽʚ; (3) ʛʨʫʧʘ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ 7 ʜʦʙʘ ï 30 ʟʨʘʟʢʽʚ; (4) ʛʨʫʧʘ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ  14 ʜʦʙʘ ï 30 ʟʨʘʟʢʽʚ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜʠ: ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʠʡ ï ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ ï ʚ ʫʤʦʚʘʭ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ 

ʚʧʣʠʚʫ ʟ ʨʽʟʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʧʽʩʣʷ ʡʦʛʦ ʜʽʾ; ʤʝʪʦʜ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ï 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʤʦʨʬʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ; ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʤʘʨʢʝʨʠ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ 

LC3b, ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʱʫʨʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ; ʤʝʪʦʜʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ.  

ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʤʦʨʬʦʣʦʛʽʯʥʝ, ʟʘʛʘʣʴʥʦʛʽʩʪʦʣʦʛʽʯʥʝ, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʥʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ ʧʽʩʣʷ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʟ 

ʨʽʟʥʠʤ ʪʝʨʤʽʥʦʤ ʧʽʩʣʷ ʡʦʛʦ ʜʽʾ. ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ 

ʚʧʣʠʚʫ. ɿʘ ʫʤʦʚ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʠʬʫʟʥʽ ʟʤʽʥʠ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʙʨʷʢʦʤ ʪʘ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʩʣʠʟʦʚʦʾ, 

ʧʽʜʩʣʠʟʦʚʦʾ ʪʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʦʢ ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ. ʇʦʪʦʚʱʝʥʥʷ ʰʘʨʽʚ 

ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘʚʜʷʢʠ ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʥʘʙʨʷʢʫ, ʥʘʙʨʷʢʫ 

ʩʪʨʦʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘʛʘʣʴʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʰʘʨʘʭ ʩʪʽʥʢʠ 

ʢʠʰʢʽʚʥʠʢʘ ʧʦʻʜʥʫʚʘʣʘʩʷ ʟ ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʚʦʛʥʠʱʝʚʦʶ 

ʜʝʩʪʨʫʢʮʽʻʶ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʩʣʠʟʦʚʽʡ 

ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ. 
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ɺʠʟʥʘʯʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʬʝʥʦʤʝʥʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʦʨʬʦʛʝʥʝʟ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʪʨʘʚʤʠ.  

1. ʇʨʦʚʝʜʝʥʦ ʚʧʝʨʰʝ ʧʦʨʽʚʥʷʣʴʥʝ ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ, ʷʢʝ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʱʦ 

ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʚʘʞʢʽ ʥʘʩʣʽʜʢʠ ʚ ʧʽʟʥʽʡ ʧʝʨʽʦʜ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʧʦʨʫʰʝʥʥʷ ʽʥʪʨʘʤʫʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ 

ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʤʽʥʽʚ, ʧʨʦʷʚʣʷʣʠʩʷ ʧʘʨʝʟʦʤ ʘʨʪʝʨʽʦʣ ʪʘ ʚʝʥʫʣ 

ʽʟ ʨʦʟʚʠʪʢʦʤ ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʩʫʜʠʥʥʦʛʦ ʩʪʘʟʫ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b, 

ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos.  ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos 

ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʦʢʘʟʘʣʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʤʘʨʢʝʨʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʶʪʴ ʨʦʟʰʠʨʝʥʥʶ ʫʷʚʣʝʥʴ ʧʨʦ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʪʘ ʢʦʥʢʨʝʪʥʽ ʟʤʽʥʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʫʤʦʚʘʭ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ; ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʥʘ 

ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʟʘ ʫʤʦʚ ʚʠʙʫʭʦʚʠʭ ʪʨʘʚʤ ʭ ʪʘ 

ʢʦʨʝʢʮʽʶ ʮʴʦʛʦ ʩʪʘʥʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʤʦʨʬʦʛʝʥʝʟ ʪʦʥʢʦʛʦ 

ʢʠʝhʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʢʣʘʩʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʪʘ ʡʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʷʢʽ ʤʠ ʤʦʞʝʤʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʢʦʨʠʛʫʚʘʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ, ʙʘʨʦʪʨʘʚʤʘ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʷ, 

ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ.   
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Identifying the mechanism of influence of factors of different origin on 

the morphogenesis of the small intestine in the process of postnatal ontogenesis 

and the spectrum of pathological conditions is multistage, so determining the 

general patterns of digestive disorders in the experiment is one of the main tasks 

of modern biology and medicine. 

Damage to the abdominal organs after the action of explosion factors 

(shock blast wave, striking elements of the explosive device, secondary shells, 

chemical, and thermal factors) is a common clinical situation not only in 

Ukraine but also around the world. The small and large intestines are the most 

vulnerable to the impact of a shock blast among the abdominal organs. 

However, closed explosion-induced traumatic injuries of internal organs are 

difficult at the stages of the diagnostic process, which is the reason for the 

untimely provision of specialized medical care. Untimely detection of 

explosion-induced trauma to the abdominal cavity, in particular the intestine, 

leads to serious consequences, namely peritonitis, intra-abdominal bleeding, 

because of traumatic perforations of the intestine and rupture of intra-abdominal 

vessels. This is especially true of low-intensity explosions when a person does 

not pay attention to them and does not consult a doctor. Various diagnostic 

algorithms using ultrasound equipment, special medical equipment (diagnostic 
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laparoscopy), etc. are used to recognize intestinal injuries. Nevertheless, this list, 

in the absence of a pathomorphological picture, does not allow detecting of 

intestinal damage, which is formed at the ultra-, cellular and tissue levels. In 

recent years, various biomarkers of pathological processes have been actively 

introduced into the diagnostic program. However, as for explosion-induced 

intestinal injuries, such diagnostic panels are not used. 

During the research, the role of modeling the pathological condition, 

identifying the timing, causes, and mechanism of disturbances in the 

morphogenesis of the intestine, its wall, and structural elements or components 

increases, which allows to develop of a model and help determine corrective 

measures of shock waves. In the available literature, we have not been able to 

find comprehensive studies using general histological techniques, 

immunohistochemistry and electron microscopy of the small intestine in the 

above pathology. This justifies the relevance of this study and the feasibility of 

its conduct. The results can be used for further study of the intestine in the 

context of morphological changes, modification of certain components, and 

local changes in the digestive system in barotrauma. 

Our research aimed to study the morphological patterns of morphogenesis 

of the small intestine and its structural components of experimental animals in 

barotrauma using general histological techniques, immunohistochemistry, and 

electron microscopy. 

Materials and methods of research. The study included 111 drugs of the 

small intestine of adult rats, which were divided into 4 groups; (1) control group 

- samples of the intestine of laboratory rats that were not exposed to barotrauma 

- 20 samples; (2) group after barotrauma the first hour - 30 samples; (3) group 

after barotrauma 7 days - 30 samples; (4) group after barotrauma 14 days - 30 

samples. 

To study the structures of the small intestine, the following methods were 

used: general histological - to characterize the structural components of the 

intestinal mucosa of rats - under conditions of shock-wave exposure with 
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different terms after its action; electron microscopy - to study the spatial 

morphology of the structural components of the small intestine of rats; 

immunohistochemical markers of HIF-1a hypoxia, LC3b autophagy, and eNos 

endothelial dysfunction to determine modification of certain substances in the 

structural components of the rat small intestine after shock wave exposure; 

methods of variation statistics - to establish the objectivity of the results and 

characterize the changes in the structural components of the small intestine of 

rats aftershock waves. 

For the first time a complex morphological, general histological, 

immunohistochemical study of the fine organization of the structural 

components of the small intestine of rats after shock-wave exposure with 

different terms after its action. The model of shock-wave influence is received. 

Under the conditions of barotrauma simulation on the anterior abdominal wall of 

experimental animals, diffuse changes in the wall of the small intestine are 

observed, which is accompanied by edema and exfoliation of mucous, 

submucosal and serous membranes in the first hour. Thickening of the intestinal 

wall layers occurred due to intercellular edema, edema of stromal elements. The 

general inflammatory reaction in the layers of the intestinal wall was combined 

with focal hemorrhages, focal destruction of the basement membrane, and 

eosinophilic infiltration in the mucous and submucosal membranes. 

Morphological phenomena indicating the influence of shock wave 

influence on the morphogenesis of the small intestine after an injury have been 

determined. 

1. A comparative ultramicroscopic study using electron microscopy was 

performed for the first time, which showed that microthrombus formation is 

observed in the early stages after barotrauma, which can lead to severe 

consequences in the late period. Morphological signs of violation of intramural 

hemodynamics of the small intestine depending on the observation period, 

starting from the first day of observation and during the study period, were 
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manifested by paresis of arterioles and venules with the development of 

erythrocyte vascular stasis. 

After a comprehensive immunohistochemical study using monoclonal 

antibodies to HIF-1a hypoxia, LC3b autophagy, and eNos endothelial 

dysfunction. When evaluating the expression of markers of hypoxia HIF-1a, 

autophagy LC3b and endothelial dysfunction eNos in the small intestinal wall 

after barotrauma showed differences in the intensity of staining depending on 

the time of observation. The most intensive accumulation of these markers 

occurred on the 7th day of the post-traumatic period. 

The results of the study contribute to the expansion of ideas about the 

basic principles and specific changes of the small intestine in the conditions after 

the shock-wave exposure; make it possible to predict the effects of the impact on 

the structural components of the small intestine in explosive injuries and the 

correction of this condition. The obtained results on the morphogenesis of the 

small intestine after the shock-wave exposure of experimental animals make it 

possible to form an idea of the morphogenetic changes of the small intestine and 

its blood circulation, which we can predict and correct. 

Keywords: small intestine, barotrauma, immunohistochemistry, electron 

microscopy. 
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ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ  ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ). 

3. ʂʦʰʘʨʥʠʡ ɸɺ, ʂʦʟʣʦʚ ʉɺ, ʂʦʰʘʨʥʠʡ ɺɺ, ɸʙʜʫʣ-ʆʛʣʠ ʃɺ, ʂʦʟʣʦʚʩʴʢʘ ɻʆ. 

ʇʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ. ɺʽʩʥ. ʧʨʦʙʣ. ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. 2021;2(160):258-61. 

(ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. ʉʧʽʚʘʚʪʦʨʠ:  ʧʨʦʬ. 

ɸʙʜʫʣ - ʆʛʣʠ ʃ. ɺ. ï ʥʘʜʘʣʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ, ʂʦʟʣʦʚʩʴʢʘ ɻ.ʆ.  ï  

ʜʦʧʦʤʦʛʘ ʚ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ). 

4. Kozlova YuV, Kosharnij AV, Korzachenko MA, Kytova IV. Retrospective 

analysis and current state of experimental models of blast-indused trauma. ʋʢʨ. 

ʞʫʨʥ. ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 2020;5(6(28)):66-71. (ɿʜʦʙʫʚʘʯ 

ʟʜʽʡʩʥʠʚ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʬʽʢʩʘʮʽʶ ʽ ʦʙʨʦʙʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ. 

ʉʧʽʚʘʚʪʦʨʠ: ʂʦʨʟʘʯʝʥʢʦ ʄ.ɸ., ʂʠʪʦʚʘ ɯ.ɺ. ï ʜʦʧʦʤʦʛʘ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ). 



11 

 

5. Kosharniy A. Small intestine condition in barotram. Norwegian journal of 

development of the international science. 2021;(54):41-4. 

6. Kozlov SV, Kohsarniy AV, Kohsarniy VV, Abdul-Ogly LV. Ultrastructural 

analysis of the mucous and submucosal layers of the small intestine of rats after 

abdominal barotrauma. Modern engineering and innovative technologies. 

2021;16(5):18-22. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ. 

ʉʧʽʚʘʚʪʦʨʠ:  ʧʨʦʬ. ɸʙʜʫʣ - ʆʛʣʠ ʃ. ɺ. ï ʥʘʜʘʣʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫ ʜʦʧʦʤʦʛʫ,  

ï  ʜʦʧʦʤʦʛʘ ʚ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ). 

7. ʂʦʰʘʨʥʠʡ ɸɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʪʦʥʢʦʾ ʢʠʰʢʠ. Modern engineering and innovative technologies. 

2021;17(5):29-35. 

8. ʂʦʟʣʦʚʘ ʖɺ, ɸʙʜʫʣ-ʆʛʣʠ ʃɺ, ʂʦʰʘʨʥʠʡ ɸɺ, ʂʠʪʦʚʘ ɯɺ, ʂʦʨʟʘʯʝʥʢʦ ʄɸ, 

ʚʠʥʘʭʽʜʥʠʢʠ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʚʠʙʫʭʫ. ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ, ˉ 146858, 2021 ɹʝʨ 24. 

 

 

 

ʇʈɸʎɯ, ʗʂɯ ɿɸʉɺɯɼʏʋʖʊʔ ɸʇʈʆɹɸʎɯʖ ʄɸʊɽʈɯɸʃɯɺ 

ɼʀʉɽʈʊɸʎɯɰ 

 

9. ʂʦʟʣʦʚ ʉɺ, ʂʦʟʣʦʚʘ ʖɺ, ʐʘʧʦʚʘʣʦʚʘ ɼʆ, ʂʦʰʘʨʥʠʡ ɸɺ, ʂʦʨʟʘʯʝʥʢʦ ʄɸ. 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʱʫʨʽʚ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʣʝʛʢʦʾ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ. ɺ: ɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾ. 2020 ɾʦʚʪ 3-4; ɿʘʧʦʨʽʞʞʷ. ɿʘʧʦʨʽʞʞʷ; 66-7. 

(ɿʜʦʙʫʚʘʯ ʟʜʽʡʩʥʠʚ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʬʽʢʩʘʮʽʶ ʽ ʦʙʨʦʙʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʬʦʨʤʠʚ ʪʝʟʠ ʜʦ ʜʨʫʢʫ. 

ʉʧʽʚʘʚʪʦʨʠ ï ʜʦʧʦʤʦʛʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ). 

10. ʂʦʟʣʦʚ ʉɺ, ʂʦʰʘʨʥʠʡ ɸɺ. ɼʝʷʢʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ ʧʨʠ 

ʟʘʢʨʠʪʠʭ ʪʨʘʚʤʘʭ ʞʠʚʦʪʘ. ɺ: ʄʘʪʝʨʽʘʣʠ ɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-



12 

 

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥè. ʄʠʢʦʣʘʾʚ; 2017, ʩ. 

51-2. (ɿʜʦʙʫʚʘʯ ʟʜʽʡʩʥʠʚ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʬʽʢʩʘʮʽʶ ʽ ʦʙʨʦʙʢʫ 
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ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʬʽʢʩʘʮʽʶ ʽ ʦʙʨʦʙʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʬʦʨʤʠʚ ʪʝʟʠ ʜʦ ʜʨʫʢʫ. ʉʧʽʚʘʚʪʦʨʠ ï 

ʜʦʧʦʤʦʛʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ). 
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15.   Kozlov SV, Kohsarniy AV, Korzachenko MA. Animal model of explosion-

induced abdominal trauma. ɺ: ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʭʚʦʨʦʙ ʪʘ ʾʭʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʢʦʨʝʢʮʽʷ; 2020 ʃʠʩʪ 19; ʍʘʨʢʽʚ. ʍʘʨʢʽʚ; 

2020, ʩ. 23. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ, ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ). 

16.  ʂʦʟʣʦʚ ʉɺ, ʂʦʰʘʨʥʠʡ ɸɺ, ʂʦʨʟʘʯʝʥʢʦ ʄɸ. ɸʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ 

ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ɺ: ʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾ: 

ʤʘʪʝʨʽʘʣʠ ʧôʷʪʦʾ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ; 2021 ɾʦʚʪ 20-21; ɼʥʽʧʨʦ. ɼʥʽʧʨʦ; 2021:58-9. 

(ɿʜʦʙʫʚʘʯ ʟʜʽʡʩʥʠʚ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʬʽʢʩʘʮʽʶ ʽ ʦʙʨʦʙʢʫ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʬʦʨʤʠʚ ʪʝʟʠ ʜʦ ʜʨʫʢʫ. 

ʉʧʽʚʘʚʪʦʨʠ ï ʜʦʧʦʤʦʛʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ). 
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ʋɼɺ  ï  ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʠʡ ʚʧʣʠʚ 

ɺɽɺ ï ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ 

ɺɽʂ ï ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ 

ʇʗɽɺ ï ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ 
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ʊʄʆ ï ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ, ʚ ʋʢʨʘʾʥʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʨʧʽʣʠʭ ʫʥʘʩʣʽʜʦʢ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʷʢ ʩʝʨʝʜ 

ʚʽʡʩʴʢʦʚʠʭ, ʪʘʢ ʽ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʆʢʨʽʤ ʩʦʮʽʘʣʴʥʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʮʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʤʝʜʠʯʥʫ ʩʢʣʘʜʦʚʫ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʜʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʚʦʻʯʘʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʘʭ 

ʥʝʚʽʜʢʣʘʜʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʜʽʡ, ʘʣʝ ʡ ʥʘ ʝʪʘʧʘʭ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʅʘ 

ʝʪʘʧʽ ʥʘʜʘʥʥʷ ʫʨʛʝʥʪʥʦʾ ʜʦʧʦʤʦʛʠ, ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʧʝʨʝʜ 

ʣʽʢʘʨʷʤʠ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʢʣʽʥʽʯʥʘ ʩʠʪʫʘʮʽʷ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʨʘʞʘʶʯʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ, ʷʢʽ ʚʦʜʥʦʯʘʩ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʦʙʩʪʘʚʠʥ ʧʦʜʽʾ.  

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʋʢʨʘʾʥʽ, ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʘʧʪʘʮʽʶ ʦʨʛʘʥʽʟʤʫ, ʦʩʦʙʣʠʚʦ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʚ ʫʤʦʚʘʭ ʜʽʾ ʬʽʟʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ.  ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʘ ʪʘʢʦʞ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʤʫ ʚʧʣʠʚʽ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽ ʘʜʘʧʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ. ʊʦʥʢʠʡ 

ʢʠʰʝʯʥʠʢ ï ʮʝ ʪʦʡ ʦʨʛʘʥ, ʩʪʘʥ ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʨʫʰʝʥʴ 

ʭʘʨʯʫʚʘʥʥʷ, ʽ ʚʽʜ ʡʦʛʦ ʩʪʘʥʫ ʟʘʣʝʞʠʪʴ ʩʪʫʧʽʥʴ ʚʥʫʪʨʽʰʥʴʦʾ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʡ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʥʘʩʘʤʧʝʨʝʜ ʧʽʩʣʷ ʟʘʢʨʠʪʠʭ 

ʫʰʢʦʜʞʝʥʴ. ʋʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʜʽʾ ʯʠʥʥʠʢʽʚ 

ʚʠʙʫʭʫ (ʫʜʘʨʥʘ ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ, ʚʨʘʞʘʶʯʽ ʝʣʝʤʝʥʪʠ ʚʠʙʫʭʦʚʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʚʪʦʨʠʥʥʽ ʩʥʘʨʷʜʠ, ʭʽʤʽʯʥʽ ʪʘ ʪʝʨʤʽʯʥʽ ʬʘʢʪʦʨʠ) ʜʦʩʪʘʪʥʴʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ 

ʢʣʽʥʽʯʥʘ ʩʠʪʫʘʮʽʷ. ʅʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʧʽʜ ʯʘʩ ʜʽʾ ʫʜʘʨʥʦʾ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ ʩʝʨʝʜ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʻ ʪʦʥʢʠʡ ʪʘ ʪʦʚʩʪʠʡ ʢʠʰʝʯʥʠʢ 

[1,2]. ɸʣʝ ʟʘʢʨʠʪʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʽ ʪʨʘʚʤʘʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ ʩʢʣʘʜʥʽ ʥʘ ʝʪʘʧʘʭ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ 
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ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʅʝʩʚʦʻʯʘʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʟʦʢʨʝʤʘ ʢʠʰʝʯʥʠʢʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʘ ʩʘʤʝ ʧʝʨʠʪʦʥʽʪʫ, 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʾ ʢʨʦʚʦʪʝʯʽ, ʷʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʝʨʬʦʨʘʮʽʡ ʪʘ 

ʨʦʟʨʠʚʽʚ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʭ ʩʫʜʠʥ [29,34,35]. ʆʩʦʙʣʠʚʦ ʮʝ ʚʣʘʩʪʠʚʦ 

ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʤ ʚʠʙʫʭʘʤ, ʢʦʣʠ ʣʶʜʠʥʘ ʥʝ ʧʨʠʜʽʣʷʻ ʮʴʦʤʫ ʫʚʘʛʫ ʪʘ ʥʝ 

ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʣʽʢʘʨʷ. ɼʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʫʰʢʦʜʞʝʥʴ ʢʠʰʝʯʥʠʢʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʭʥʽʢʠ, ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʜʽʘʛʥʦʩʪʠʯʥʘ 

ʣʘʧʘʨʦʩʢʦʧʽʷ) ʪʦʱʦ[12]. ɸʣʝ ʮʝʡ ʧʝʨʝʣʽʢ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʥʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʢʠʰʢʽʚʥʠʢʘ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʫʣʴʪʨʘ-, ʢʣʽʪʠʥʥʦ- ʪʘ ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʽ. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʚ ʜʽʘʛʥʦʩʪʠʯʥʫ ʧʨʦʛʨʘʤʫ ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʨʽʟʥʽ 

ʙʽʦʤʘʨʢʝʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ, ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʠʭ ʪʨʘʚʤʠ ʢʠʝhʯʥʠʢʘ, ʪʦ ʪʘʢʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʥʝʣʽ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

ʊʦʤʫ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʦʛʦ, ʷʢ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʾ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʦʾ 

ʤʝʜʠʮʠʥʠ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ ʾʾ ʩʫʜʠʥʥʦʛʦ 

ʨʫʩʣʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ, ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʠ ʢʘʬʝʜʨʠ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, 

ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ  ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ: ñʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ ʚ ʦʥʪʦʛʝʥʝʟʽ ʚ ʥʦʨʤʽ ʪʘ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ò (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0117U003181).  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʙʘʨʦʪʨʘʚʤʠ. 
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ɿʛʽʜʥʦ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʋʜʦʩʢʦʥʘʣʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʤʦʜʝʣʴ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. 

2. ʋʪʦʯʥʠʪʠ ʚʧʣʠʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʥʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʝʙʽʛ. 

3. ɺʩʪʘʥʦʚʠʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ 

ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʚ ʛʦʩʪʨʠʡ 

ʧʝʨʽʦʜ. 

4. ɿôʷʩʫʚʘʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ 

ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʚ ʧʽʟʥʴʦʤʫ 

ʧʝʨʽʦʜ.̔ 

5. ʇʦʨʽʚʥʷʪʠ ʜʠʥʘʤʽʢʫ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ ʾʾ ʩʫʜʠʥʥʦʛʦ 

ʨʫʩʣʘ ʥʘ ʝʪʘʧʘʭ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʩʧʨʠʷʪʠʤʝ ʫʪʦʯʥʝʥʥʶ ʪʘ  

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʷʚʥʠʭ ʫ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʪʽʥʢʠ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʪʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢ, ʘ ʪʘʢʦʞ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʟʤʽʥ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʤʫ ʚʧʣʠʚʽ.    

ʆʙô̒ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʪʦʥʢʦ ʾ ʢʠʰʢʠ 

ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʡ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʘʭ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ:  ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ, 

ʤʦʨʬʦʤʝʪʨʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʟʤʽʥʠ ʪʦʥʢʦ ʾʢʠʰʢʠ ʱʫʨʽʚ ʫ ʛʦʩʪʨʦʤʫ ʡ 

ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʘʭ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. 

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ:  ʘʥʘʪʦʤʽʯʥʝ ʧʨʝʧʘʨʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ʱʫʨʽʚ ï ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ 

ʪʦʥʢʦ ʾ ʢʠʰʢʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʘʭ; ʤʽʢʨʦʩʢʦʧʽʷ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦ ʾ ʢʠʰʢʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʩʝʨʽʡʥʠʭ 

ʧʦʧʝʨʝʢʦʚʠʭ ʟʨʽʟʽʚ ʟ̔ ʬʘʨʙʫʚʘʥʥʷʤ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ ï ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʟʤʽʥ ʩʣʠʟʦʚʦʾ, ʤôʷʟʦʚʦʾ, ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʦʢ, ʭʘʨʘʢʪʝʨʫ ʟʘʧʘʣʴʥʦʛʦ 

ʽʥʬʽʣʴʪʨʘʪʫ, ʩʪʘʥʫ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʚ ʩʪʽʥʮ ̔ ʪʦʥʢʦʾ ʢʠʰʢʠ;  
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ʤʦʨʬʦʤʝʪʨʽʷ, ʟ ʧʦʜʘʣʴʰʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ, ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʦʚʱʠʥʘ ʦʙʦʣʦʥʦʢ, ʧʘʨʘʤʝʪʨʠ 

ʚʦʨʩʠʥ ʪʘ ʢʨʠʧʪ, ʧʣʦʱʽ ʢʣʽʪʠʥ ʪʘ  ʾʭʥʽʭ ʷʜʝʨ) ʪʦʥʢʦ ʾ ʢʠʢhʠ ʧʽʩʣʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ; ʪʨʘʥʩʤʽʩʽʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ï ʜʣʷ  

ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʤʦʨʬʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʦʣʦʥʢʠ 

ʩʪʽʥʢʠ ʪʦʥʢʦ ʾʢʠhʢʠ ʱʫʨʽʚ, ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ TEM-100-01 (çSELMIè, ʋʢʨʘʾʥʘ); 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʠʬʽʢʘʮʽʾ ʧʝʚʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦ ʾ ʢʠʢhʠ ʱʫʨʽʚ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ 

ʘʥʪʠʪʽʣ ʜʦ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b, ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

eNos ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ; ʤʝʪʦʜʠ 

ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʪʽʥʢʠ 

ʪʦʥʢʦ ʾ ʢʠʢhʠ ʚ ʱʫʨ̔ʚ ʢʦʥʪʨʦʣʴʥʦʾ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʧʽʩʣʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʥʘ 

ʬʽʢʩʦʚʘʥʦʤʫ ʨʦʟʯʠʥʦʤ ʬʦʨʤʘʣʽʥʫ ʪʨʫʧʥʦʤʫ ʤʘʪʝʨʽʘʣʽ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  ʋʧʝʨʰʝ ʚ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʘʧʨʦʙʦʚʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʦʜʝʣʴ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʙʘʨʦʪʨʘʚʤʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʣʷ ʾʾ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʤʠ ʧʨʠʩʪʨʦʶ 

(ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 146858, ʋʢʨʘʾʥʘ, ˉ ʟʘʷʚʢʠ u 2021 00358, 

ʦʧʫʙʣ.24,03,2021, ʙʶʣ.ˉ12.).  ʋʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʠʥʘʤʽʢʘ ʪʘ ʭʘʨʘʢʪʝʨ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʷʢ ʫ ʛʦʩʪʨʦʤʫ, ʪʘʢ ʽ ʧʽʟʥʴʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʥʝ ʤʘʣʠ ʩʧʝʮʠʬʽʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʠʧʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʦʨʦʞʥʴʦʢʠʰʢʦʚʠʭ ʘʨʪʝʨʽʡ. ʋʧʝʨʰʝ ʦʪʨʠʤʘʥʽ ʪʘ 

ʦʮʽʥʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʝʥʪʝʨʦʮʠʪʽʚ ʪʘ ʩʪʘʥʫ 

ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ 

ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʦʣʦʥʦʢ ʪʘ ʢʣʽʪʠʥ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 
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ʱʫʨʽʚ ʫ ʛʦʩʪʨʠʡ ʪʘ ʧʽʟʥʽ ʧʝʨʽʦʜʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʥʘ 14 ʜʦʙʫ ʚʽʜʩʫʪʥʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ.  ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʙʽʦʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, 

ʘʫʪʦʬʘʛʽʾ LC3b ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ɼʦʧʦʚʥʝʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʽʥʢʠ ʪʦʥʢʦ ʾʢʠʢhʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. 

ʋʧʝʨʰʝ ʚʠʚʯʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʨʦʩʪʝʞʝʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʪʘ ʧʨʦʚʝʜʝʥʘ 

ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʢhʠ 

ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʡ ʧʝʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʡʦʛʦ ʩʪʽʥʢʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭʥʽ ʟʤʽʥʠ ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʛʣʠʙʣʶʶʪʴ ʽ ʨʦʟʰʠʨʶʶʪʴ ʥʘʷʚʥʝ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʜʽʶ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʦʥʢʦʾ ʢʠʰʢʠ. ɺʽʜʦʤʦʩʪʽ, 

ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʘʜʫʪʴ ʟʤʦʛʫ 

ʣʽʢʘʨʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʙʦʨʫ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʟʘ ʫʤʦʚ 

ʚʠʙʫʭʦʚʠʭ ʪʨʘʚʤʘʭ, ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʢʦʨʠʛʫʚʘʪʠ ʭʚʦʨʦʙʠ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. ʆʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ 

ʚʧʣʠʚʫ ʟ ʨʽʟʥʠʤ ʪʝʨʤʽʥʦʤ ʝʢʩʧʦʟʠʮʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʧʣʠʚʦʤ ʬʽʟʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʢʮʽʾ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʫ 

ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʴ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʥʘʩʣʽʜʢʽʚ ʚʠʙʫʭʦʚʠʭ 

ʧʦʣʽʪʨʘʚʤ. ʊʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʪʘ ʢʦʨʠʛʫʶʯʠʭ ʟʘʭʦʜʽʚ 

ʫ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ. 

 ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʚʝʢʪʦʨʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʥʘ ʢʘʬʝʜʨʘʭ ʘʥʘʪʦʤʽʾ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ:  
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- ʢʘʬʝʜʨʘ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ɹʫʢʦʚʠʥʩʴʢʦʾ     

ʜʝʨʞʘʚʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ,  

- ʢʘʬʝʜʨʘ ʘʥʘʪʦʤʽʾ  ʍʘʨʢʽʚʩʴʢʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

- ʢʘʬʝʜʨʘ ʘʥʘʪʦʤʽʾ  ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

- ʢʘʬʝʜʨʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ;  

- ʢʘʬʝʜʨʘ ʘʥʘʪʦʤʽʾ, ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ, 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʤʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʏʅʋ ʽʤ. 

ʇʝʪʨʘ ʄʦʛʠʣʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ 

ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʧʨʦʚʝʜʝʥʽ ʚʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʡ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʽʨ ʤʘʪʝʨʽʘʣʫ, ʚʠʚʯʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ 

ʪʘ  ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʾʭʥʽʡ ʘʥʘʣʽʟ. 

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʚʠʩʥʦʚʢʠ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʢhʠ ʱʫʨʽʚ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ  

ʥʘʣʝʞʘʪʴ ʘʚʪʦʨʫ ʜʠʩʝʨʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʢʣʘʜʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ: 

¶ ʥʘ ʟʘʩʽʜʘʥʥʭ̫ ɺɻʆ çʅʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʘʥʘʪʦʤʽʚ, ʛʽʩʪʦʣʦʛʽʚ, 

ʝʤʙʨʽʦʣʦʛʽʚ, ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʚè (ɼʥʽʧʨʦ 2018, 2019). 

¶ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʄʘʪʝʨʽʘʣʠ ʪʨʝʪʴʦʾ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ  

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ  ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠ ʪʘ 

ʪʚʘʨʠʥè, ʄʠʢʦʣʘʾʚ, 02-03 ʣʠʩʪʦʧʘʜʘ 2017 ʨ. 

¶ ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ 

ʤʦʨʬʦʣʦʛʽʾè, ɺʽʥʥʠʮʷ, 21-22 ʚʝʨʝʩʥʷ  2017 ʨ. 

¶ ʥʘ ʜʨʫʛʽʡ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè, 

ɼʥʽʧʨʦ, 10-12 ʞʦʚʪʥʷ 2018 ʨ. 
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¶ ʥʘ ʪʨʝʪʽʡ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè, 

ɼʥʽʧʨʦ, 9-11 ʞʦʚʪʥʷ 2019 ʨ. 

¶ ʥʘ VII ʢʦʥʛʨʝʩʽ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʘʥʘʪʦʤʽʚ, ʛʽʩʪʦʣʦʛʽʚ, 

ʝʤʙʨʽʦʣʦʛʽʚ, ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʽʚ ʋʢʨʘʾʥʠ, ʆʜʝʩʘ, 2019. 

¶ ʥʘ ɯɯɯ ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ internet-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʭʚʦʨʦʙ ʪʘ 

ʾʭʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʢʦʨʝʢʮʽʷè, ʍʘʨʢʽʚ, 19 ʣʠʩʪʦʧʘʜʘ 2020 

¶ ʥʘ V ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè  ɼʥʽʧʨʦ 20-22 ʞʦʚʪʥʷ 

2021 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 16 ʨʦʙʽʪ, ʟ ʥʠʭ ï 

4 ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ, 3 ʩʪʘʪʪʽ ï 

ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʽʥʦʟʝʤʥʠʭ ʚʠʜʘʥʥʷʭ, 2 ï ʦʜʥʦʦʩʽʙʥʦ; ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʠʡ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʥʘ 158 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ: ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ ñʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷò, 

ʜʚʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʜʽʣʫ ñɸʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴò, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʩʧʠʩʢʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʤʽʩʪʠʪʴ 165 ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 110 ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ. ʈʦʙʦʪʘ 

ʽʣʶʩʪʨʦʚʘʥʘ ʡ ʜʦʢʫʤʝʥʪʦʚʘʥʘ 46 ʨʠʩʫʥʢʘʤʠ ʪʘ ʜʽʘʛʨʘʤʘʤʠ,  7 ʪʘʙʣʠʮʷʤʠ. 

 

 

 

 

 



ʈʆɿɼɯʃ 1 

ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

ʉʋʏɸʉʅɯ ʋʗɺʃɽʅʅʗ ʇʈʆ ɸɹɼʆʄɯʅɸʃʔʅʋ ʊʈɸɺʄʋ 

(ɽʇɯɼɽʄɯʆʃʆɻɯʗ, ʇʈʀʏʀʅʀ, ʇɸʊʆʃʆɻɯʏʅɯ ɿʄɯʅʀ, 

ʅɸʉʃɯɼʂʀ). 

 

1.1. ɽʧʽʜʝʤʽʦʣʦʛʽʷ, ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʘ ʥʘʩʣʽʜʢʠ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʪʨʘʚʤʠ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʶʪʴ ʪʨʘʚʤʠ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʦʢʨʝʤʘ ʢʠʰʢʽʚʥʠʢʘ. 

ʊʨʘʚʤʘʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʤʦʪʦʨʥʦ-ʝʚʘʢʫʘʪʦʨʥʦʾ ʬʫʥʢʮʽʾ. ɺʠʥʠʢʘʶʯʠ ʚʥʘʩʣʽʜʦʢ 

ʪʨʘʚʤʠ, ʽʰʝʤʽʯʥʦ-ʨʝʧʝʨʬʫʟʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ 

ʧʝʨʬʦʨʘʮʽʡ ʪʘ ʧʝʨʠʪʦʥʽʪʦʤ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʩʦʢʦʾ ʣʝʪʘʣʴʥʦʩʪʽ [91,110,149]. 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʟʤʽʥ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʙʘʨôʻʨʥʠʭ ʬʫʥʢʮʽʡ 

ʢʠʰʢʽʚʥʠʢʘ ʪʘ ʧʦʜʘʣʴʰʦʾ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ [51,124,145]. 

ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʨʦʟʰʠʨʶʻʪʴʩʷ ʷʢ ʚ ʢʽʣʴʢʽʩʥʦʤʫ, ʪʘʢ ʽ 

ʚ ʛʝʦʧʨʦʩʪʦʨʦʚʦʤʫ ʘʩʧʝʢʪʘʭ. ʉʪʘʪʠʩʪʠʢʘ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ ʞʠʚʦʪʘ ʪʘ 

ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʽʚ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ 

ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʚʽʜʦʤʦʩʪʷʤʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 4,7-

6,5%. ʇʨʦʪʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʪʠʥʽʚ ʧʦʤʝʨʣʠʭ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʦʚʦʾ 

ʪʨʘʚʤʠ, ʚʩʽ ʦʨʛʘʥʠ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʟʘʟʥʘʶʪʴ 

ʫʰʢʦʜʞʝʥʴ [6,9,37,50]. 

ʊʨʘʚʤʠ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʟʘʡʤʘʶʪʴ ʪʨʝʪʻ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʩʤʝʨʪʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ (ʧʽʩʣʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ), ʘ ʫ ʚʽʮʽ 20-40 ʨʦʢʽʚ ï ʧʝʨʰʝ ʤʽʩʮʝ [9,13,139,141]. ɿʘ ʜʘʥʠʤʠ 

ɺʆʆɿ, ʚʽʜ ʪʨʘʚʤ ʱʦʨʽʯʥʦ ʛʠʥʝ 300 ʪʠʩʷʯ ʣʶʜʝʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, ʘ 7-8 

ʤʽʣʴʡʦʥʽʚ ʟʘʟʥʘʶʪʴ ʫʰʢʦʜʞʝʥʴ ʨʽʟʥʦʾ ʪʷʞʢʦʩʪʽ, ʚʠʟʥʘʯʘʶʯʠ ʚʠʩʦʢʫ 
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ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʫʱʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʜʣʷ ʤʝʜʠʮʠʥʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʛʘʣʦʤ 

[3,8]. 

ɼʦ ʭʘʨʘʢʪʝʨʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ 

ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʥʘʣʝʞʘʪʴ ʫʰʢʦʜʞʝʥʥʷ ʧʦʨʦʞʥʽʭ ʽ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʨʦʟʨʠʚʠ ʜʽʘʬʨʘʛʤʠ, 

ʢʨʦʚʦʪʝʯʽ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʛʦʩʪʨʠʭ ʚʠʨʘʟʦʢ ʘʙʦ ʝʨʦʟʽʡ ʰʣʫʥʢʘ ʪʘ 

ʢʠʰʢʽʚʥʠʢʘ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʭʦʣʝʮʠʩʪʠʪ. 

ʋʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚʠʥʠʢʘʶʪʴ ʙʽʣʴʰʝ ʥʽʞ ʫ 

20 % ʚʠʧʘʜʢʽʚ ʟʘ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ ʞʠʚʦʪʘ. ɺʦʜʥʦʯʘʩ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʘʚʤ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʽ ʪʨʘʚʤ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ 

ʦʨʛʘʥʽʚ ʩʢʣʘʜʘʻ 1 ʜʦ 3. ʋ ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚ ʫʰʢʦʜʞʝʥʥʷ ʤʥʦʞʠʥʥʽ, ʫ 

ʪʨʝʪʠʥʽ ʚʠʧʘʜʢʽʚ ʫʰʢʦʜʞʝʥʥʷ ʤʘʣʠ ʢʦʤʙʽʥʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʝʨʝʜ 

ʧʦʤʝʨʣʠʭ ʧʽʩʣʷ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʟʘ 

ʚʽʜʦʤʦʩʪʷʤʠ ʨʦʟʪʠʥʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʘʡʞʝ ʫ 82 %. 

ʊʨʘʚʤʠ ʞʠʚʦʪʘ, ʷʢʽ ʟʜʝʙʽʣʴʰʦʛʦ ʫʩʢʣʘʜʥʶʪʁʴʩʷ ʧʝʨʠʪʦʥʽʪʦʤ, 

ʚʥʫʪʨʽʰʥʴʦʶ ʢʨʦʚʦʪʝʯʝʁ  ʽ ʪʨʘʚʤʘʪʠʯʥʠʤ ʰʦʢʦʤ,  ̒ ʦʜʥ̔̒ ʶ ʟ 

ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ ʫ ʧʨʘʢʪʠʯʥʽʡ ʭʽʨʫʨʛʽʾ [10,11,18]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ, ʣʝʪʘʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʪʨʘʚʤ ʞʠʚʦʪʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ, ʚʘʨʽʶʶʯʠ ʚ ʤʝʞʘʭ 18,1-63,6% [7,19,23,31]. 

ʋ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ ʚ ʩʠʩʪʝʤʽ ʪʨʘʚʣʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʡ ʤʦʨʬʦʣʦʛʽʯʥʽ  ʟʤʽʥʠ.  ɺ ʦʩʥʦʚʫ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ 

ʚʭʦʜʷʪʴ ʟʘʙʦʾ, ʢʨʦʚʦʚʠʣʠʚʠ, ʤʘʩʠʚʥʘ ʢʨʦʚʦʚʪʨʘʪʘ, ʨʦʟʨʠʚʠ ʪʢʘʥʠʥ. ʋʩʽ ʮʽ 

ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʟ ʨʦʟʚʠʪʢʦʤ ʛʽʧʦʢʩʽʾ. ʋ 

ʧʝʨʰʽ ʛʦʜʠʥʠ ʚʠʥʠʢʘʻ ʧʘʨʝʟ ʢʠʰʢʽʚʥʠʢʘ, ʛʘʩʪʨʦʩʪʘʟ. ʋ ʧʦʨʦʞʥʠʥʽ 

ʢʠʰʢʽʚʥʠʢʘ ʚʠʥʠʢʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʝʥʜʦʪʦʢʩʠʢʦʟʘ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɺʦʜʥʦʯʘʩ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʝʢʨʝʪʦʨʥʽ 

ʧʦʨʫʰʝʥʥʷ. ɿʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʚ`ʟ̫ʘʥʦ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʪʨʦʬʽʢʠ ʢʠʰʢʽʚʥʠʢʘ ʽ ʰʣʫʥʢʘ, ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʠʛʥʽʯʝʥʦʶ 

ʩʝʢʨʝʪʦʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʘʭʠʩʥʦʛʦ ʩʣʠʟʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʥʦʞʠʥʥʠʭ 
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ʫʰʢʦʜʞʝʥ ɹ ʩʪʽʥʢʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʊʦʥʢʘ ʢʠʰʢʘ 

ʧʦʰʢʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ (ʜʦ 

35%), ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʾ ʘʥʘʪʦʤʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ɯʟʦʣʴʦʚʘʥʘ ʪʨʘʚʤʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʠʥʠʢʘʻ ʫ 20% ʚʠʧʘʜʢʽʚ. ʏʘʩʪʽʰʝ ʚʦʥʘ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʡ 

ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʐʦʢ ʟʘ ʫʤʦʚ ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʰʢʦʜʞʝʥ ɹʪʦʥʢʦʾ 

ʢʠʰʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʫ 30% ʧʦʩʪʨʘʞʜʘʣʠʭ [36,38,132]. 

ʄʽʥʥʦ-ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʧʘʨʝʥʭʽʤʠ 

ʧʝʯʽʥʢʠ ʚ 7 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ, ʟ ʷʢʠʭ ʨʦʟʨʠʚʠ ï ʫ 2 ʚʽʜʩʦʪʢʘʭ, 

ʢʨʦʚʦʚʠʣʠʚʠ ï ʫ 5 ʚʽʜʩʦʪʢʘʭ. ʋʰʢʦʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʧʝʨʝʚʘʞʥʦ ʤʥʦʞʠʥʥʽ ʡ 

ʧʦʻʜʥʘʥʽ ʟ ʪʨʘʚʤʘʤʠ ʽʥʰʠʭ ʦʨʛʘʥʽʚ, ʫ 80 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʪʨʘʚʤʦʶ ʜʽʘʬʨʘʛʤʠ ʽ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ [83,86,103]. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʟô̫ʚʣʷʶʪʴʩʷ ʚʞʝ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ. ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʛʽʧʦʢʩʠʯʥʽ ʷʚʠʱʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʧʦʨʫʰʝʥʥʷ ʙʘʣʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʟô̫ʚʣʷʶʪʴʩʷ ʚʦʛʥʠʱʘ  ʙʽʣʢʦʚʦʾ, ʘʙʦ ʞʠʨʦʚʦʾ  ʜʠʩʪʨʦʬʽʾ ʛʝʧʘʪʦʮʠʪʽʚ, ʥʘʙʨʷʢ 

ʝʣʝʤʝʥʪʽʚ ʩʪʨʦʤʠ. ʅʘʜʘʣʽ ʚʠʥʠʢʘʻ ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʽʚ ʟ̔ ʟʦʥʘʤʠ ʢʣʽʪʠʥʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘʚʢʦʣʦ ʜʽʣʷʥʦʢ ʜʝʩʪʨʫʢʮʽʾ. ʋʞʝ ʥʘ ʜʨʫʛʫ ʜʦʙʫ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʢʨʦʚʦʚʠʣʠʚʽʚ ʘʙʦ ʨʦʟʨʠʚʽʚ ʧʝʯʽʥʢʠ, ʧʦʯʠʥʘʻ ʬʦʨʤʫʚʘʪʠʩʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʨʝʘʢʪʠʚʥʠʡ ʛʝʧʘʪʠʪ [123,135].  ʋ ʧʘʪʦʛʝʥʝʟʽ ʛʦʣʦʚʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʧʘʟʤ ʩʫʜʠʥ ʟ̔ ʧʘʜʽʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʦʾ ʧʝʨʬʫʟʽʾ 

ʤʘʡʞʝ ʚʧʦʣʦʚʠʥʫ ʟ ʨʽʟʢʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʇʽʜ ʜʽʻʶ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, 

ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʚ ʧʝʯʽʥʮʽ. ʂʘʩʢʘʜ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʩʧʨʠʯʠʥʷʻ ʛʦʩʪʨʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʫ ʧʝʯʽʥʢʦʚʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʛʦʩʪʨʠʤ 

ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʟ ʥʝʢʨʦʟʦʤ ʛʝʧʘʪʦʮʠʪʽʚ, ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʧʝʯʽʥʢʠ, ʭʦʣʝʩʪʘʟʦʤ. ɿʘ ʫʤʦʚ ʤʝʥʰ ʚʘʞʢʠʭ ʪʨʘʚʤʘʭ ʚʠʥʠʢʘʻ 

ʨʝʘʢʪʠʚʥʠʡ ʛʝʧʘʪʠʪ, ʷʢʠʡ ʢʣʽʥʽʯʥʦ ʤʘʥʽʬʝʩʪʫʻ ʪʫʧʠʤʠ ʙʦʣʷʤʠ ʽ ʚʘʞʢʽʩʪʶ ʚ 

ʧʨʘʚʦʤʫ ʧʽʜʨʝʙʝʨôʾ, ʧʦʤʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ  ʨʦʟʤʽʨʽʚ ʧʝʯʽʥʢʠ, ʧʦʤʽʨʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʯʽʥʢʠ[112,115]. 



28 

 

ʅʘ  ʜʨʫʛʦʤʫ-ʪʨʝʪʴʦʤʫ ʪʠʞʥʷʭ ʧʨʠ ʥʝʫʩʢʣʘʜʥʝʥʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʝʙʽʛʫ,  ʧʦʯʠʥʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʡ 

ʧʝʯʽʥʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʦʨʦʪʥʽʩʪʴ ʟʤʽʥ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʥʥʽʡ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ. ʅʝʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ  

ʨʦʟʚʠʪʢʫ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʥʘʨʦʩʪʘʥʥʷ ʧʝʯʽʥʢʦʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ [152]. ɺʦʜʥʦʯʘʩ ʧʝʯʽʥʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʚʠʥʠʢʘʻ ʥʝ ʣʠʰʝ 

ʧʽʜ ʯʘʩ ʪʨʘʚʤʠ ʧʝʯʽʥʢʠ, ʘ ʪʘʢʦʞ ʻ ʫʩʢʣʘʜʥʝʥʥʷʤ ʧʨʠ ʚʠʙʫʭʦʚʽʡ ʪʨʘʚʽ ʙʝʟ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʨʘʞʝʥʥʷ. 

ʅʝʙʝʟʧʝʯʥʽ ʜʣʷ ʞʠʪʪʷ ʫʰʢʦʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʟ ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʪʝʯʝʶ, 

ʨʦʟʨʠʚʘʤʠ ʽ ʬʨʘʛʤʝʥʪʘʮʽʻʶ ʪʢʘʥʠʥ ʚʠʤʘʛʘʶʪʴ ʥʝʚʽʜʢʣʘʜʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʘ ʩʘʤʝ, ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʢʦʨʝʢʮʽʶ 

ʛʽʧʦʚʦʣʝʤʽʯʥʠʭ, ʙʦʣʴʦʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʧʨʠ 

ʨʦʟʨʠʚʘʭ ʪʘ ʜʣʷ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ [67]. 

ʊʝʯʽʷ ʧʽʜʢʘʧʩʫʣʴʥʦʾ ʛʝʤʘʪʦʤʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʨʠʚʫ ʪʘ ʢʨʦʚʦʪʝʯʽ 

ʜʣʷ ʭʚʦʨʦʛʦ ʧʨʦʭʦʜʠʪʴ ʟʘʜʦʚʽʣʴʥʦ. ʇʽʜ ʯʘʩ ʧʦʰʢʦʜʞʝʥʥʷ ʢʘʧʩʫʣʠ, 

ʧʝʨʝʚʘʞʘʻ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʟʘʚʜʷʢʠ ʥʘʙʨʷʢʫ, ʨʦʟʤʽʨ ʧʝʯʽʥʢʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʽʩʣʷ ʟʘʪʫʭʘʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʯʝʨʝʟ 2-3 ʜʦʙʠ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʭʚʦʨʦʛʦ, ʟʨʦʩʪʘʻ ʣʝʡʢʦʮʠʪʦʟ. ʇʨʠ ʪʷʞʢʠʭ 

ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʪʨʘʚʤʘʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʶʪʴ ʮʝʥʪʨʘʣʴʥʽ ʛʝʤʘʪʦʤʠ, ʩʝʨʝʜ 

ʧʽʟʥʽʭ ʫʩʢʣʘʜʥʝʥʴ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʘʙʩʮʝʩ ʧʝʯʽʥʢʠ, ʢʽʩʪʘ ʧʝʯʽʥʢʠ, 

ʛʝʤʦʙʽʣʽʷ, ʤʝʭʘʥʽʯʥʘ ʞʦʚʪʷʥʠʮʷ, ʛʝʤʦʨʘʛʽʯʥʠʡ ʩʠʥʜʨʦʤ [151]. ʊʘʢʦʞ ʜʦ 

ʫʩʢʣʘʜʥʝʥʴ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴ ʧʥʝʚʤʦʥʽʶ, ʧʣʝʚʨʠʪ, 

ʛʝʧʘʪʦʨʝʥʘʣʴʥʠʡ ʩʠʥʜʨʦʤ, ʧʝʨʠʪʦʥʽʪ. ʆʩʥʦʚʥʠʤʠ  ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʧʽʜ ʯʘʩ ʪʨʘʚʤ  ̒ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʣʘʧʘʨʦʩʢʦʧʽʷ, ʨʝʪʨʦʛʨʘʜʥʘ 

ʭʦʣʘʥʛʽʦʧʘʥʢʨʝʘʪʦʛʨʘʬʽʷ, ʘʥʛʽʦʛʨʘʬʽʷ. 

ʋ 25 ʚʽʜʩʦʪʢʘʭ ʧʽʜ ʯʘʩ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʪʨʘʚʤʘʭ ʫʰʢʦʜʞʫʻʪʴʩʷ 

ʩʝʣʝʟʽʥʢʘ ʪʘ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʫʩʽʭ ʫʰʢʦʜʞʝʥʴ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ. ɼʦ ʯʠʥʥʠʢʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʫʰʢʦʜʞʝʥʴ ʩʝʣʝʟʽʥʢʠ, 

ʥʘʣʝʞʠʪʴ ʥʘʷʚʥʽʩʪʴ ʪʦʥʢʦʾ ʢʘʧʩʫʣʠ ʦʨʛʘʥʘ, ʬʽʢʩʦʚʘʥʽʩʪʴ ʫ ʯʝʨʝʚʥʽʡ 
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ʧʦʨʦʞʥʠʥʽ ʪʘ ʧʦʚʥʦʢʨʽʚôʷ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʫʜʘʨʫ. 

ʊʨʘʚʤʘ ʩʝʣʝʟʽʥʢʠ ʪʘʢʦʞ ʥʝʨʽʜʢʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʪʨʘʚʤʘʤʠ ʧʝʯʽʥʢʠ, 

ʢʠʰʢʽʚʥʠʢʘ ʪʘ ʙʨʠʞʽ. ʋʰʢʦʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʤʦʞʝ ʙʫʪʠ ʟ ʫʰʢʦʜʞʝʥʥʷʤ 

ʢʘʧʩʫʣʠ ʘʙʦ ʙʝʟ ʫʰʢʦʜʞʝʥʥʷ ʢʘʧʩʫʣʠ. ʇʽʜ ʯʘʩ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʨʦʟʨʠʚʫ 

ʢʘʧʩʫʣʠ ʢʣʽʥʽʢʘ ʧʦʷʚʣʷʻʪʴʩʷ ʦʜʨʘʟʫ, ʘ ʫ ʜʚʦʤʦʤʝʥʪʥʦʤʫ ï ʨʦʟʨʠʚ ʢʘʧʩʫʣʠ 

ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʜʥʽʚ [162]. 

ʋ ʟʚôʷʟʢʫ ʟ ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ ʪʨʘʚʤʠ ʩʝʣʝʟʽʥʢʠ ʧʽʜʣʷʛʘʶʪʴ 

ʥʝʛʘʡʥʦʤʫ ʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʶ. ɼʚʦʤʦʤʝʥʪʥʠʡ ʨʦʟʨʠʚ ʩʝʣʝʟʽʥʢʠ ʤʘʻ 

ʥʝ ʷʩʢʨʘʚʫ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ, ʘʣʝ ʥʘʜʘʣʽ ʤʦʞʝ ʪʘʢʦʞ ʧʦʪʨʝʙʫʚʘʪʠ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʪʦʤʫ ʪʘʢʽ ʭʚʦʨʽ ʤʘʶʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʧʽʜ 

ʮʽʣʦʜʦʙʦʚʠʤ ʤʝʜʠʯʥʠʤ ʥʘʛʣʷʜʦʤ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ 

ʨʦʟʨʠʚʫ ʩʝʣʝʟʽʥʢʠ ʻ ʙʽʣʴ ʫ ʣʽʚʦʤʫ ʧʽʜʨʝʙʝʨôʾ, ʫ ʞʠʚʦʪʽ, ʷʢʘ ʽʨʨʘʜʽʶʻ ʚ ʣʽʚʝ 

ʧʣʝʯʝ ʪʘ ʣʦʧʘʪʢʫ. ɼʽʘʛʥʦʩʪʠʢʘ ʪʨʘʚʤ ʩʝʣʝʟʽʥʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʣʘʧʘʨʦʩʢʦʧʽʾ, 

ʣʘʧʘʨʦʮʝʥʪʝʟʫ. ʉʧʣʝʥʝʢʪʦʤʽʷ, ʚʠʢʦʥʘʥʘ ʟʘ ʫʨʛʝʥʪʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ, ʚʝʜʝ 

ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʜʘʪʢʦʚʠʤ 

ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ ʧʽʜ ʯʘʩ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥ ɹ ʫ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ 

ʪʨʘʚʤʠ [65,82].  ʋ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʦʩʥʦʚʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʩʪʘʶʪʴ 

ʚʪʦʨʠʥʥʽ ʢʨʦʚʦʪʝʯʽ ʪʘ ʧʝʨʠʪʦʥʽʪ. ʋ ʙʽʣʴʰ ʧʽʟʥʽʡ ʧʝʨʽʦʜ ʚʠʥʠʢʘʻ 

ʧʦʩʪʦʧʝʨʘʮʽʡʥʠʡ ʪʨʦʤʙʦʮʠʪʦʟ, ʱʦ ʧʦʪʨʝʙʫʻ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ. 

ʇʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ ʚʨʘʞʘʻʪʴʩʷ ʫ 2-4 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ 

ʫʰʢʦʜʞʝʥʥʷ ʞʠʚʦʪʘ ʧʽʜ ʯʘʩ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʽʡ ʪʨʘʚʤʠ. ʇʦʰʢʦʜʞʝʥʥʷ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʤʦʞʝ ʙʫʪʠ ʫ ʚʠʛʣʷʜʽ ʟʘʙʦʶ, ʥʘʜʨʠʚʫ ʢʘʧʩʫʣʠ, ʧʦʚʥʦʛʦ 

ʨʦʟʨʠʚʫ ʢʘʧʩʫʣʠ. ʇʦʰʢʦʜʞʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʪʨʘʚʤʘʤʠ ʢʠʰʢʽʚʥʠʢʘ, ʰʣʫʥʢʘ, ʧʝʯʽʥʢʠ, ʦʜʥʠʤ ʟ̔ 

ʥʘʡʪʷʞʯʠʤ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. 

ʊʨʘʚʤʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʙʦʣʴʦʚʠʤ ʰʦʢʦʤ, 

ʢʨʦʚʦʪʝʯʝʶ, ʧʝʨʠʪʦʥʽʪʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʪʘʢʦʞ ʫʨʛʝʥʪʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ. ʋ 60 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʻ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ. 

ʆʩʥʦʚʥʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʯʠʥʥʠʢʦʤ ʻ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, 
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ʟʥʠʞʝʥʥʷ ʧʝʨʬʫʟʽʾ, ʛʽʧʦʢʩʽʷ ʟʘʣʦʟʠ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʭʽʜʥʦʩʪʽ ʧʨʦʪʦʢʽʚ 

ʫʥʘʩʣʽʜʦʢ ʥʘʙʨʷʢʫ ʟʘʣʦʟʠ ʡ ʜʫʦʜʝʥʦʩʪʘʟʫ ʟʘʚʜʷʢʠ ʧʘʨʝʟʫ ʢʠʰʢʽʚʥʠʢʘ [104]. 

ʉʧʦʯʘʪʢʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʩʝʧʪʠʯʥʝ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, 

ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʝʘʟ ʫ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʩʧʨʠʷʻ ʧʦʰʢʦʜʞʝʥʥʶ ʾʾ ʪʢʘʥʠʥ, 

ʱʦ ʚʝʜʝ ʜʦ ʚʠʭʦʜʫ ʬʝʨʤʝʥʪʽʚ ʫ ʩʫʜʠʥʥʝ ʨʫʩʣʦ, ʬʦʨʤʫʚʘʥʥʶ 

ʧʦʟʘʧʘʥʢʨʝʘʪʠʯʥʠʭ ʦʩʝʨʝʜʢʽʚ ʥʝʢʨʦʟʫ ʟ̔ ʩʝʨʦʟʥʦ-ʛʝʤʦʨʘʛʽʯʥʠʤ 

ʧʝʨʠʪʦʥʽʪʦʤ [107]. ʂʘʩʢʘʜ ʧʦʨʫʰʝʥʴ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʜʽʘʪʦʨʽʚ ʰʦʢʫ, ɼɺʉ-ʩʠʥʜʨʦʤʫ, ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʤʫ ʝʬʝʢʪʫ. ʂʣʽʥʽʯʥʦ 

ʪʨʘʚʤʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʦʣʝʤ ʫ ʣʽʚʦʤʫ ʧʽʜʨʝʙʝʨôʾ, 

ʝʧʽʛʘʩʪʨʽʾ ʟ ʽʨʨʘʜʽʘʮʽʻʶ ʚ ʩʧʠʥʫ, ʧʦʪʽʤ ʚʠʥʠʢʘʻ ʥʫʜʦʪʘ, ʙʣʶʚʘʥʥʷ, ʧʘʜʽʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʟʜʫʪʪʷ ʞʠʚʦʪʘ. ʇʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹ

ʦʩʥʦʚʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʘʤʽʣʘʟʠ ʢʨʦʚʽ. ɿʘ ʫʤʦʚ ʣʝʛʢʠʭ ʫʰʢʦʜʞʝʥ ɹ

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʦʩʪʨʘ ʧʘʥʢʨʝʘʪʠʯʥʘ ʝʥʟʠʤʦʧʘʪʽʷ ʥʘ 

ʯʝʪʚʝʨʪʫ ï ʧôʷʪʫ ʜʦʙʫ ʧʽʩʣʷ ʪʨʘʚʤʠ. ʇʝʨʝʜʫʤʦʚʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʨʘʥʥʽ 

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ 

ʧʦʤʽʨʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɼʽʘʛʥʦʩʪʠʢʘ ʪʨʘʚʤ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʣʘʧʘʨʦʩʢʦʧʽʾ, ʣʘʧʘʨʦʮʝʥʪʝʟʫ, ʘʥʘʣʽʟʫ ʨʽʜʠʥʠ ʟ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʬʝʨʤʝʥʪʠ [148,155]. 

 ɿʘʢʨʠʪʽ ʪʨʘʚʤʠ ʰʣʫʥʢʘ ʧʨʠ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ 

ʪʨʘʧʣʷʶʪʴʩʷ ʚ 3-8 ʚʽʜʩʦʪʢʘʭ. ɺʠʜʽʣʷʶʪʴ ʟʘʙʦʾ, ʨʦʟʨʠʚʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ, 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʩʫʙʩʝʨʦʟʥʽ ʛʝʤʘʪʦʤʠ, ʥʘʜʨʠʚʠ ʟʚôʷʟʢʽʚ, ʧʦʚʥʽ ʨʦʟʨʠʚʠ 

ʩʪʽʥʢʠ. ʊʷʞʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʦʚʥʝʥʦʩʪʽ ʰʣʫʥʢʘ ʚ ʤʦʤʝʥʪ 

ʪʨʘʚʤʠ [33,48,62]. ɼʦ ʤʝʥʰ ʪʷʞʢʠʭ ʫʰʢʦʜʞʝʥʴ ʥʘʣʝʞʘʪʴ ʟʘʙʦʾ ʚ ʧʦʻʜʥʘʥʥʽ 

ʟ ʥʘʜʨʠʚʦʤ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʡ ʛʝʤʘʪʦʤʦʶ. ɼʣʷ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ 

ʭʘʨʘʢʪʝʨʥʽ ʩʠʤʧʪʦʤʠ ʙʦʣʽ ʚ ʝʧʽʛʘʩʪʨʽʾ, ʥʫʜʦʪʘ, ʙʣʶʚʘʥʥʷ ʟ ʜʦʤʽʰʢʘʤʠ 

ʢʨʦʚʽ. ʂʨʦʚʦʪʝʯʽ ʚ ʧʦʨʦʞʥʠʥʫ ʞʠʚʦʪʘ ʧʨʦʪʽʢʘʶʪʴ ʟ̔ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʧʨʦʷʚʘʤʠ, ʥʝʷʩʢʨʘʚʦʶ  ʢʣʽʥʽʢʦʶ ʧʝʨʠʪʦʥʽʪʫ ʽ çʩʚʽʪʣʠʤè ʧʨʦʤʽʞʢʦʤ. ʇʦʚʥʽ 

ʨʦʟʨʠʚʠ ʩʪʽʥʦʢ ʰʣʫʥʢʘ ʧʨʦʪʽʢʘʶʪʴ ʪʷʞʯʝ ʡ ʤʘʶʪʴ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ 

ʙʣʠʟʴʢʫ ʜʦ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ ʟ̔ ʷʚʠʱʘʤʠ ʰʦʢʫ, ʧʝʨʠʪʦʥʽʪʫ. 
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ɼʽʘʛʥʦʩʪʠʢʘ ʪʨʘʚʤ ʰʣʫʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʣʘʧʘʨʦʩʢʦʧʽʾ, ʣʘʧʘʨʦʮʝʥʪʝʟʫ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʣʴʥʦʛʦ ʛʘʟʫ ʚ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ [78,81]. ʋ 20-25 ʚʽʜʩʦʪʢʘʭ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʢʣʽʥʽʢʦ-

ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʛʦʩʪʨʦʛʦ ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ, ʱʦ ʤʦʞʣʠʚʦ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʩʪʨʦʩʢʦʧʽʾ ʡ ʙʽʦʧʩʽʾ.  ʇʽʜ ʯʘʩ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥ ̫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʝʧʽʪʝʣʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʟʣʫʱʫʚʘʥʥʷ ʝʧʽʪʝʣʽʶ, ʥʘʙʨʷʢ ʽ ʽʥʬʽʣʴʪʨʘʮʽʷ ʢʣʽʪʠʥ, ʥʝʨʽʜʢʦ 

ʥʝʟʥʘʯʥʽ ʝʨʦʟʽʾ ʟ ʢʨʦʚʦʚʠʣʠʚʘʤʠ ʫ ʚʣʘʩʥʠʡ ʰʘʨ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʋ 

ʭʚʦʨʠʭ ʮʝ ʧʨʦʪʽʢʘʻ ʟ ʥʫʜʦʪʦʶ, ʟʥʠʞʝʥʥʷʤ ʘʧʝʪʠʪʫ, ʩʣʠʥʦʪʝʯʝʶ, ʥʘʜʘʣʽ 

ʚʠʥʠʢʘʻ ʙʽʣʴ ʚ ʝʧʽʛʘʩʪʨʽʾ, ʤʦʞʣʠʚʝ ʧʨʠʻʜʥʘʥʥʷ ʙʣʶʚʘʥʥʷ ʟ ʜʦʤʽʰʢʘʤʠ 

ʢʨʦʚʽ [94]. ɺʦʜʥʦʯʘʩ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʜʫʪʪʷ ʞʠʚʦʪʘ ʟʘʚʜʷʢʠ ʧʘʨʝʟʫ, 

ʛʘʩʪʨʦʩʪʘʟʫ, ʜʫʦʜʝʥʦʩʪʘʟʫ, ʙʽʣʴ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʙʝʟ ʩʠʤʧʪʦʤʽʚ ʧʦʜʨʘʟʥʝʥʥʷ 

ʦʯʝʨʝʚʠʥʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 10-14 ʜʦʙʫ, 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 4-6 ʪʠʞʜʝʥʴ. 

ʋʰʢʦʜʞʝʥʥʷ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʤʘʡʞʝ ʚ 50 ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʫʰʢʦʜʞʝʥʥʷʤʠ ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ. ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ 

ʫʰʢʦʜʞʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʠʡ ʚʽʜʜʽʣ, ʚʠʥʠʢʘʶʪʴ ʧʦʚʥʽ ʡ ʥʝ ʧʦʚʥʽ 

ʨʦʟʨʠʚʠ ʩʪʽʥʢʠ, ʛʝʤʘʪʦʤʠ. ʂʣʽʥʽʢʘ ʪʨʘʚʤʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʤʘʥʽʬʝʩʪʫʻ ʰʚʠʜʢʦ ʡ ʦʜʨʘʟʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʢʣʽʥʽʢʦʶ ʢʨʦʚʦʪʝʯʽ, ʧʝʨʠʪʦʥʽʪʫ, 

ʰʦʢʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʫʰʢʦʜʞʝʥʦʾ ʜʽʣʷʥʢʠ. ʆʧʫʢʣʽʩʪʴ ʫ 

ʧʦʧʝʨʝʢʦʚʽʡ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʽʜ ʯʘʩ ʪʨʘʚʤʠ ʟʘʦʯʝʨʝʚʝʥʥʦʛʦ ʚʽʜʜʽʣʫ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʫʪʚʦʨʝʥʥ ʁ ʛʝʤʘʪʦʤʠ 

ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʉʠʤʧʪʦʤʘʪʠʢʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ ʤʘʻ ʥʝʯʽʪʢʽ ʧʨʦʷʚʠ, 

ʟʘʪʽʢʘʥʥʷ ʚʤʽʩʪʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʤʦʞʝ ʥʘʛʘʜʫʚʘʪʠ ʩʠʤʧʪʦʤʠ 

ʥʠʨʢʦʚʦʾ ʢʦʣʴʢʠ. ʏʝʨʝʟ 8-16 ʛʦʜʠʥ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʤʘʥʽʬʝʩʪʘʮʽʷ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʟʘʚʜʷʢʠ ʥʝʢʨʦʟʫ ʢʠʰʢʠ,  ʟ ʛʦʩʪʨʠʤ ʨʦʟʚʠʪʢʦʤ ʧʝʨʠʪʦʥʽʪʫ, 

ʙʦ ʜʫʦʜʝʥʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʨʤʝʥʪʘʪʠʚʥʦ ʘʢʪʠʚʥʠʡ. ɿʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʪʽʥʢʠ ʚʠʥʠʢʘʻ ʢʘʨʪʠʥʘ ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʜʫʦʜʝʥʽʪʫ, ʱʦ 
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ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʦʣʝʤ ʫ ʧʨʘʚʦʤʫ ʧʽʜʨʝʙʝʨôʾ, ʥʫʜʦʪʦʶ, ʙʘʛʘʪʦʨʘʟʦʚʦʶ 

ʙʣʶʚʦʪʦʶ ʟʘʚʜʷʢʠ ʟʘʧʘʣʴʥʦ-ʩʧʘʩʪʠʯʥʦʾ ʦʙʩʪʨʫʢʮʽʾ. ɼʽʘʛʥʦʩʪʠʢʘ ʪʨʘʚʤ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ  ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʣʘʧʘʨʦʩʢʦʧʽʾ, ʣʘʧʘʨʦʮʝʥʪʝʟʫ, 

ʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʾ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ. 

ʋʰʢʦʜʞʝʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʧʨʠ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʪʨʘʚʤʘʭ 

ʪʨʘʧʣʷʻʪʴʩʷ ʚ 10-15 ʚʽʜʩʦʪʢʘʭ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦʶ ʪʷʞʢʽʩʪʶ 

ʧʝʨʝʙʽʛʫ, ʚʠʩʦʢʠʤ ʚʽʜʩʦʪʢʦʤ ʛʥʽʡʥʦ-ʩʝʧʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʅʘʡʯʘʩʪʽʰʝ 

ʪʨʘʚʤʫʻʪʴʩʷ ʧʦʧʝʨʝʯʥʦ-ʦʙʦʜʦʚʠʡ ʚʽʜʜʽʣ. ɼʦ ʦʩʥʦʚʥʠʭ ʫʰʢʦʜʞʝʥʴ 

ʥʘʣʝʞʘʪʴ ʛʝʤʘʪʦʤʠ ʡ ʨʦʟʨʠʚʠ ʙʨʠʞʽ, ʚʽʜʨʠʚ ʢʠʰʢʠ ʚʽʜ ʙʨʠʞʽ, ʛʝʤʘʪʦʤʠ ʡ 

ʨʦʟʨʠʚʠ ʩʪʽʥʢʠ ʢʠʰʢʠ. ɿʘ ʫʤʦʚ ʫʰʢʦʜʞʝʥ ɹ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʛʦ 

ʚʽʜʜʽʣʫ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʟôʷʚʣʷʻʪʴʩʷ ʦʜʨʘʟʫ  ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʢʣʽʥʽʢʦʶ 

ʧʝʨʠʪʦʥʽʪʫ, ʟ ʦʟʥʘʢʘʤʠ ʢʨʦʚʦʪʝʯʽ, ʰʦʢʫ. ɿʘ ʫʤʦʚ ʫʰʢʦʜʞʝʥ ɹ

ʧʦʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʚʽʜʜʽʣʫ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʣʽʥʽʢʘ ʚʽʜʪʝʨʤʽʥʦʚʘʥʘ, ʘ 

ʽʥʢʦʣʠ ʩʠʤʧʪʦʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʟʘ ʢʽʣʴʢʘ ʜʥʽʚ [106]. ʇʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʪʨʘʚʤʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʛʝʤʦʨʘʛʽʯʥʠʡ ʧʨʦʢʪʦʩʠʛʤʦʽʜʠʪ. ɻʦʩʪʨʽ ʚʠʨʘʟʢʠ ʡ ʝʨʦʟʽʾ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʥʝʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʫ ʪʨʘʚʤʫ, 

ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʚʘʞʢʠʭ ʥʘʩʣʽʜʢʽʚ. ɺ ʦʩʥʦʚʥʦʤʫ ʛʦʩʪʨʽ ʚʠʨʘʟʢʠ ʡ ʝʨʦʟʽʾ 

ʚʠʥʠʢʘʶʪʴ ʫ ʪʝʨʤʽʥʠ ʚʽʜ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʪʨʴʦʭ ʜʽʙ. ɽʨʦʟʽʾ ʚʠʥʠʢʘʶʪʴ ʫ 

ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ, ʚʠʨʘʟʢʠ ʚʠʥʠʢʘʶʪʴ ʧʽʟʥʽʰʝ. ʇʽʜ ʯʘʩ 

ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ (ʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʾ) ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʛʽʧʝʨʝʤʽʯʥʘ ʟ ʧʽʜʩʣʠʟʦʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʥʘʙʨʷʢʦʤ, ʤʥʦʞʠʥʥʠʤʠ 

ʜʨʽʙʥʦ ʚʦʛʥʠʱʝʚʠʤʠ ʜʽʣʷʥʢʘʤʠ ʜʝʩʪʨʫʢʮʽʾ. ɻʦʩʪʨʽ ʝʨʦʟʽʾ ʽ ʚʠʨʘʟʢʠ 

ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʰʣʫʥʢʫ, ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ, ʤʝʥʰʝ ï ʚ 

ʩʪʨʘʚʦʭʦʜʽ, ʪʦʥʢʽʡ ʪʘ ʪʦʚʩʪʽʡ ʢʠʰʢʘʭ. ʋ ʢʣʽʥʽʯʥʽʡ ʢʘʨʪʠʥʽ ʛʦʩʪʨʽ ʝʨʦʟʽʾ ʪʘ 

ʚʠʨʘʟʢʠ ʧʨʦʪʽʢʘʶʪʴ ʙʝʟʩʠʤʧʪʦʤʥʦ ʪʘ ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʶʚʘʪʠʩʷ ʛʦʩʪʨʠʤ 

ʤʘʣʦʢʨʽʚôʷʤ, ʧʝʨʬʦʨʘʮʽʷʤʠ. ʂʣʽʥʽʯʥʦ ʢʨʦʚʦʚʪʨʘʪʘ ʟʘʤʘʩʢʦʚʘʥʘ ʽʥʰʠʤʠ 

ʫʰʢʦʜʞʝʥʥʷʤʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʪʘʢʦʞ ʟ̔ ʩʠʤʧʪʦʤʘʤʠ ʟʥʠʞʝʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʙʣʶʚʦʪʠ ʪʘ ʚʠʧʦʨʦʞʥʝʥʴ ʟ ʜʦʤʽʰʢʘʤʠ ʢʨʦʚʽ [153]. 
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ɿʘʢʨʠʪʽ ʚʠʙʫʭʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʞʠʚʦʪʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʨʘʚʤʠ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ, ʟ ʯʘʩʪʦʪʦʶ 2-5% ʚʩʽʭ ʚʠʧʘʜʢʽʚ, 

ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʜʽʡʥʠʤ ʘʥʘʪʦʤʽʯʥʠʤ ʟʘʭʠʩʪʦʤ [17]. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʾʾ ʦʙʤʝʞʝʥʘ ʨʫʭʣʠʚʽʩʪʴ ʩʣʫʞʠʪʴ ʜʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʧʨʠ 

ʪʫʧʠʭ ʪʨʘʚʤʘʭ. ʃʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʷʭ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʘ ʪʘʢʦʛʦ 

ʤʝʭʘʥʽʟʤʘ ʪʨʘʚʤʠ ʜʦʩʷʛʘʣʘ 30% ʽ ʚʠʱʝ [28,40,49]. ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʢʦʚʠʭ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʨʘʚʤʦʚʘʥʦʾ ʢʠʰʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 5%, ʱʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ 100% ʣʝʪʘʣʴʥʦʩʪʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ʆʩʥʦʚʥʦʶ ʢʣʽʥʽʯʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʚʠʙʫʭʦʚʽʡ ʪʨʘʚʤʽ ʢʠʰʢʽʚʥʠʢʘ ʻ ʚʽʜʪʝʨʤʽʥʫʚʘʥʥʷ ʧʦʷʚʠ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ʆʟʥʘʢʠ ʧʝʨʠʪʦʥʽʪʫ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʧʦʩʪʨʘʞʜʘʣʠʭ 

ʯʝʨʝʟ 48 ʽ ʙʽʣʴʰʝ ʛʦʜʠʥ ʧʽʩʣʷ ʚʠʙʫʭʫ [46,53]. ʍʦʯʘ, ʷʢ ʧʦʢʘʟʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʦʪʚʦʨʽʚ, ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʥʝʟʘʜʦʚʛʦ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʊʘʢʦʞ ʯʝʨʝʟ 6-12 ʜʽʙ ʧʽʩʣʷ ʪʨʘʚʤʠ ʡ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʤʦʞʫʪʴ ʥʝʩʧʦʜʽʚʘʥʦ ʟôʷʚʠʪʠʩʷ ʚʪʦʨʠʥʥʽ ʥʝʢʨʦʟʠ 

ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʚʦʜʥʦʯʘʩ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʪʨʘʚʤʠ ʩʧʦʯʘʪʢʫ ʩʪʠʭʘʶʪʴ, 

ʘ ʧʦʪʽʤ çʥʝʩʧʦʜʽʚʘʥʦè ʥʘʨʦʩʪʘʻ ʧʝʨʠʪʦʥʝʘʣʴʥʠʡ ʩʠʥʜʨʦʤ. 

ɹʦʡʦʚʘ ʧʘʪʦʣʦʛʽʷ, ʚ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʽʥʥʦ-ʚʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʩʪʘʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʽʡʩʴʢʦʚʠʭ ʚʪʨʘʪ [14,26,45,52,75]. ʅʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ 

ʢʨʘʾʥʠ, ʷʢ ʯʠʥʥʠʢ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʩʠʪʫʘʮʽʾ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʪʝʨʦʨʠʩʪʠʯʥʽ ʘʢʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʨʽʟʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. ɺʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʙʽʣʴʰ ʥʽʞ ʚ 60% ʻ ʧʨʠʯʠʥʦʶ ʚʽʡʩʴʢʦʚʠʭ 

ʚʪʨʘʪ ʧʽʜ ʯʘʩ ʦʟʙʨʦʻʥʠʭ ʢʦʥʬʣʽʢʪʽʚ [105]. ɿʽ ʩʚʦʛʦ ʙʦʢʫ, ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ, 

ʚʽʜʦʤʠʡ ʚʨʘʞʘʶʯʠʡ ʬʘʢʪʦʨ ʚʠʙʫʭʫ, ʱʦ ʚʢʣʶʯʘʻ ʩʫʢʫʧʥʫ ʜʽʶ ʜʝʢʽʣʴʢʦʭ 

ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʦʚʽʪʨʷʥʘ ʫʜʘʨʥʘ ʭʚʠʣʷ (ʇʋʍ) ï ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʝʨʚʠʥʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ, ʜʽʷ ʷʢʦʛʦ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʠʚʯʝʥʘ 

ʥʝʜʦʩʪʘʪʥʴʦ [15,24,54]. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʩʢʣʘʜʥʦʩʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʇʋʍ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤ ʦʙôʻʢʪʦʤ. ɺʽʜʦʤʦ, ʱʦ ʫʤʦʚʦʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʇʋʍ ʻ ʩʪʚʦʨʝʥʥʷ ʭʚʠʣʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, ʷʢʘ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟ ʥʘʜʟʚʫʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʤʦʞʣʠʚʦ ʧʨʠ 

ʽʤʧʫʣʴʩʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʛʘʟʽʚ ʚʠʙʫʭʫ ʪʘ ʩʪʠʩʢʫ ʦʪʦʯʫʶʯʦʛʦ ʧʦʚʽʪʨʷ 
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[55,66]. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʻ 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʦʨʛʘʥʠ ʛʨʫʜʥʦʾ ʪʘ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʩʝʯʦʚʠʡ ʤʽʭʫʨ 

[113]. ɸʣʝ ʧʘʪʦʛʝʥʝʟ, ʜʽʘʛʥʦʩʪʠʢʘ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʷ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʚʠʙʫʭʦ- ʥ̔ʜʫʢʦʚʘʥʠʭ ʨʦʟʣʘʜʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦ ʢʽʥʮʷ ʥʝ 

ʚʠʚʯʝʥʽ ʪʘ ʜʦʩʪʘʪʥʴʦ ʥʝ ʟʨʦʟʫʤʽʣʽ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʪʝʨʘʧʽʾ [99]. ʉʫʯʘʩʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʥʦʚʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʟʥʘʥʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʟʤʽʚ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ [136]. ɺʽʜʦʤʦ, 

ʱʦ ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʘʪʦʣʦʛʽʶ, ʮʝ ʧʨʦʛʨʝʩ ʫ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ, ʘʣʝ ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʘʭ 

ʬʘʨʤʦʧʨʦʪʝʢʮʽʾ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ 

[41]. 

ʆʪʞʝ, ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʟʨʦʟʫʤʽʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʯʠʥʥʠʢʽʚ 

ʚʠʙʫʭʫ, ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʫʰʢʦʜʞʝʥʴ, ʯʘʩʦʟʘʣʝʞʥʠʭ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʟ̔ ʚʽʜʪʚʦʨʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʻ 

ʥʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ [84,138,165]. ʅʘʷʚʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʧʘʪʦʣʦʛʽʾ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʠʭ ʩʪʘʥʽʚ ʯʘʩʪʦ ʤʘʶʪʴ ʩʫʧʝʨʝʯʣʠʚʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ 

ʧʦʚôʷʟʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʜʦʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʨʽʟʥʠʭ ʟʘ ʚʠʜʘʤʠ ʷʢ ʪʚʘʨʠʥ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ 

[4,69,70,127,156]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʟôʷʩʦʚʘʥʽʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʩʪʚʠʙʫʭʦʚʠʭ 

ʥʘʩʣʽʜʢʽʚ ʥʠʥʽ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʜʦʢʣʘʜʘʻ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʦʜʥʠʤ ʽʟ ʩʫʪʪʻʚʠʭ ʘʩʧʝʢʪʽʚ ʷʢʦʾ ʻ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ ʫ ʞʦʨʩʪʢʠʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ [60,130]. 

ʇʨʦʛʥʦʟ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʢʨʠʪʽʡ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʪʨʘʚʤʽ ʟ 

ʫʰʢʦʜʞʝʥʥʷ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʭ̔ ʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ, ʟʘʟʚʠʯʘʡ, ʤʘʶʪʴ ʟʘʪʨʠʤʢʫ ʫ ʟʚôʷʟʢʫ ʟ 

ʟʘʛʘʣʴʥʠʤ ʪʷʞʢʠʤ ʩʪʘʥʦʤ ʧʘʮʽʻʥʪʘ. ɺʽʜʦʤʦ, ʱʦ ʟʘ ʚʽʜʦʤʦʩʪʷʤʠ 
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ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʧʘʜʢʽʚ ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ, ʫ 68,8% ʪʨʘʚʤʘ 

ʪʦʥʢʦʾ ʢʠʰʢʠ  [116] ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʥʘ ʬʦʥʽ ʩʫʢʫʧʥʦʾ ʧʦʣʽʦʨʛʘʥʥʦʾ ʪʨʘʚʤʠ 

(ʤʥʦʞʠʥʥʦʾ ʩʢʝʣʝʪʥʦʾ ʪʨʘʚʤʠ) [5,21]. 

ɸʥʘʣʽʟ ʧʨʠʯʠʥ, ʷʢʽ ʥʝ ʜʘʜʫʪʴ ʟʤʦʛʫ ʩʚʦʻʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʮʝʡ ʚʠʜ 

ʪʨʘʚʤʠ, ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʫʤʦʚʠ ʣʝʛʢʦʛʦ ʧʝʨʝʙʽʛʫ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʟʘʩʦʙʠ, ʟʦʢʨʝʤʘ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʤʘʛʥʽʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʥʝ ʚʠʷʚʣʷʶʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ, ʽ 

ʨʘʥʥʽʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ  ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ ʣʽʢʘʨʽʚ [42]. 

ɼʠʩʢʫʩʽʡʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʫʰʢʦʜʞʝʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ ʫʥʘʩʣʽʜʦʢ ʜʽʾ ʪʫʧʦʛʦ ʪʚʝʨʜʦʛʦ ʧʨʝʜʤʝʪʘ ʟ 

ʥʝʦʙʤʝʞʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʚʠʙʫʭʦʚʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ [159,162]. 

ʇʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʢʠʰʢʽʚʥʠʢʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʚʘʨʽʶʶʪʴ ʚʽʜ ʜʨʽʙʥʦʚʦʛʥʠʱʝʚʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ, ʩʫʙʩʝʨʦʟʥʠʭ ʛʝʤʘʪʦʤ ʜʦ 

ʨʦʟʨʠʚʽʚ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ. 

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ  ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʧʨʦʚʽʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʝʨʚʠʥʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʫʥʘʩʣʽʜʦʢ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ [87,114]. ɺʠʙʫʭʦʚʘ ʫʜʘʨʥʘ ʭʚʠʣʷ 

ï ʮʝ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʽʤʧʫʣʴʩʥʠʭ ʧʝʨʝʧʘʜʽʚ 

ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ʭʚʠʣʽ ʚʽʜ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ, 

ʱʦ ̔ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʫʰʢʦʜʞʝʥʴ. ɺʽʜʦʤʦ, ʱʦ ʚʞʝ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ ʥʘ ʬʨʦʥʪʽ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ 20 ʢʇʘ ʚʠʥʠʢʘʶʪʴ 

ʢʦʥʪʫʟʽʡʥʽ ʫʰʢʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʘʢʫʩʪʠʯʥʘ ʪʨʘʚʤʘ [47,61]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʰʢʦʜʞʝʥʴ ʢʠʰʢʽʚʥʠʢʘ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʟʘʢʨʠʪʦʾ 

ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ, ʧʦʢʘʟʘʚ, ʱʦ ʧʽʩʣʷ ʫʜʘʨʥʦʾ ʪʨʘʚʤʘʪʠʯʥʦʾ ʜʽʾ ʚ ʜʽʣʷʥʢʫ 

ʞʠʚʦʪʘ ʫʰʢʦʜʞʝʥʥʷ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʘ ʨʟ̔ʥʠʭ ʧʦʚʝʨʭʥʷʭ ʩʪʽʥʢʠ 

ʢʠʰʢʽʚʥʠʢʘ, ʷʢʽ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʥʫʪʨʽʰʥʴʦʘʙʜʦʤʽʥʘʣʴʥʦʶ 

ʢʨʦʚʦʪʝʯʝʶ. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʪʘ ʧʘʪʦʛʝʥʝʟʫ ʪʠʭ ʟʤʽʥ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʬʨʦʥʪʫ ʫʜʘʨʥʦʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʚʘʨʪʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʠʰʢʽʚʥʠʢʘ. ʂʠʰʢʽʚʥʠʢ ʟʘʚʜʷʢʠ 
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ʩʚʦʾʡ ʤʦʙʽʣʴʥʦʩʪʽ, ʚ ʘʩʧʝʢʪʽ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʙʽʣʴʰʝ ʟʘʭʠʱʝʥʠʡ, ʧʨʦ ʱʦ ʻ ʥʝʦʜʥʦʨʘʟʦʚʽ ʢʣʽʥʽʯʥʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʤʽʢʨʦʙʫʜʦʚʫ ʢʠʰʢʽʚʥʠʢʘ, ʥʘʡʙʽʣʴʰ çʩʣʘʙʢʠʤʠè (ʫʨʘʟʣʠʚʠʤʠ) 

ʤʽʩʮʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʩʮʷ ʬʽʢʩʘʮʽʾ ʩʫʜʠʥ ʚʟʜʦʚʞ ʙʨʠʞʦʚʦʛʦ ʢʨʘʶ [57]. 

ʆʜʥʠʤ ʽʟ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʙʦ ʨʝʘʢʮʽʻʶ ʥʘ 

ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʻ ʰʚʠʜʢʽ ʨʝʛʝʥʝʨʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʠʰʢʽʚʥʠʢʘ. ɸʣʝ 

ʱʦʜʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʥʝʤʘʻ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ 

ʢʠʰʢʽʚʥʠʢ, ʟʦʢʨʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʧʘʨʘʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʪʽʥʽ 

ʢʠʰʢʠ, ʤʦʞʝ ʥʘʜʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʙʽʦʤʘʨʢʝʨʽʚ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʢʠʰʢʽʚʥʠʢʘ [16,25,39]. 

ʆʪʞʝ, ʦʮʽʥʥʠʡ ʘʥʘʣʽʟ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʟʘʢʨʠʪʠʭ ʫʰʢʦʜʞʝʥʴ ʞʠʚʦʪʘ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʣʦʢʘʣʽʟʘʮʽʾ, 

ʭʘʨʘʢʪʝʨʽ ʪʘ ʥʘʩʣʽʜʢʘʭ ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ. ʅʘ ʮʝʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʠʩʢʫʩʽʡʥʠʤ ʧʠʪʘʥʥʷ ʱʦʜʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʚʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʢʠʰʢʽʚʥʠʢʘ 

ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ [73]. ʊʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʰʫʢ ʪʘ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʰʢʦʜʞʝʥʥʷ 

ʢʠʰʢʽʚʥʠʢʘ ʧʽʩʣʷ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʚ ʨʘʥʥʴʦʤʫ ʪʘ ʧʽʟʥʴʦʤʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʘʭ.  

 

1.2. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʪʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ, ʷʢʫ ʧʦʩʪʘʚʠʚ ʧʝʨʝʜ ʩʦʙʦʶ ʜʦʩʣʽʜʥʠʢ ʧʽʜ ʯʘʩ 

ʤʦʜʝʣʶʚʘʥʥ ̫ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʦʛʦ ʯʠʥʥʠʢʘ ʚʠʙʫʭʫ ʥʘ ʦʨʛʘʥʽʟʤ ʧʽʜʜʦʩʣʽʜʥʦʾ 

ʪʚʘʨʠʥʠ, ʘʣʛʦʨʠʪʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʫʩʠʪʴ ʤʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʩʧʣʘʥʦʚʘʥʠʡ, 

ʯʽʪʢʦ ʧʦʙʫʜʦʚʘʥʠʡ ʧʦʨʷʜʦʢ ʜʽʡ ʟ̔ ʚʠʟʥʘʯʝʥʠʤ ʤʽʩʮʝʤ (ʩʝʨʝʜʦʚʠʱʝʤ) 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʧʦʩʦʙʦʤ ʪʘ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ, ʪʝʨʤʽʥʦʤ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʜʦʤ, 

ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ ʪʚʘʨʠʥ, ʩʧʦʩʦʙʦʤ ʢʦʥʪʨʦʣʶ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 
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ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʢʪʦʨʫ (ʽʚ) ʚʠʙʫʭʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴ[30]. 

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʨʘʚʤʠ ʻ ʦʜʥʦʢʨʘʪʥʘ ʘʙʦ ʙʘʛʘʪʦʨʘʟʦʚʘ ʜʽʷ ʧʘʪʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʚʽʜʪʚʦʨʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʪʫʨʘʣʴʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʬʘʟʠ ʫ ʪʚʘʨʠʥ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʝʘʣʴʥʦ ʾ ʢʣʽʥʽʯʥʦ ʾ ʩʠʪʫʘʮʽʾ [113]. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, 

ʙʽʦʭʽʤʽʯʥʠʤʠ ʘʙʦ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʘʻ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʟ̔ 

ʜʽʻʶ ʰʢʽʜʣʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʠʙʫʭʫ [59]. 

ɼʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʱʝ ʥʘʚʝʜʝʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʤʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʚʽʜʽʙʨʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʧʦʰʫʢʦʚʦʶ ʙʘʟʦʶ PubMed ʚ ʧʝʨʽʦʜ ʟ 1987 ʜʦ 2019 ʨʦʢʫ ʟʘ ʪʘʢʠʤʠ 

ʧʦʩʠʣʘʥʥʷʤʠ: [(((rodent or rat) or mouse)or mice)) and ((blast injury trauma) 

and (model))))]. ʅʘ 13 ʣʶʪʦʛʦ 2020 ʨʦʢʫ ʙʘʟʦʶ ʜʘʥʠʭ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

242 ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ. 218 ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʟʘ ʮʠʤ ʟʘʧʠʪʦʤ ʙʫʣʦ ʚ ʧʝʨʽʦʜ ʟ 

2011 ʜʦ 2019 ʨʦʢʫ (90%). ʅʘʡʙʽʣʴʰʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʚ 2018 

ʨʦʮʽ ï 34 ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ (ʤʘʡʞʝ 14%). ʆʪʞʝ, ʦʯʝʚʠʜʥʦ, ʱʦ ʧʠʪʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʤʘʻ ʜʘʚʥʶ ʽʩʪʦʨʽʶ, 

ʧʨʦʪʝ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʙʠʨʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ. 

ɯʩʥʫʶʪʴ ʩʚʽʜʯʝʥʥʷ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ 

ʚʠʙʫʭʫ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʽʦʜʫ ʧʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ. 

ʇʝʨʰʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ 

ʧʦʣʽʛʦʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʪʫʯʥʠʭ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʚ ʨʦʣʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʝʣʠʢʠʭ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ: ʧʨʠʤʘʪʽʚ, 

ʩʚʠʥʝʡ, ʢʨʦʣʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʚʠʙʫʭʫ ʪʚʘʨʠʥʠ ʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ 

ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʘʙʦ ʢʨʦʚʦʚʪʨʘʪʠ. ʇʨʦʪʝ ʜʦʩʣʽʜʠ ʥʝ ʜʘʣʠ ʧʝʚʥʦʛʦ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʧʘʪʦʛʝʥʝʟ ʥʝʩʤʝʨʪʝʣʴʥʠʭ ʫʰʢʦʜʞʝʥʴ ʫʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ. ʆʜʥʘʢ ʮʝ 

ʥʘʙʣʠʟʠʣʦ ʜʦʩʣʽʜʥʠʢʽʚ ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʝʬʝʢʪʽʚ ʜʽʾ ʚʠʙʫʭʫ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘ 
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ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ ʥʘ ʧʝʨʚʠʥʥʽ, 

ʚʪʦʨʠʥʥʽ, ʪʨʝʪʠʥʥʽ ʪʘ ʯʝʪʚʝʨʪʠʥʥʽ ʝʬʝʢʪʠ [71]. 

ɸʥʘʣʽʟ ʚʽʜʽʙʨʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʤʘʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʽ ʚʽʜʤʽʥʥʽ ʟʘ ʥʠʟʢʦʶ ʦʟʥʘʢ, ʘ 

ʩʘʤʝ: ʩʧʦʩʦʙʦʤ ʛʝʥʝʨʘʮʽʾ (ʚʽʜʪʚʦʨʝʥʥʷ) ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, 

ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʦʟʠʮʽʻʶ (ʣʦʢʘʮʽʻʶ) 

ʧʽʜʜʦʩʣʽʜʥʦʾ ʪʚʘʨʠʥʠ ʥʘ ʤʦʤʝʥʪ ʜʽʾ ʰʢʽʜʣʠʚʦʛʦ ʯʠʥʥʠʢʘ, ʜʽʘʧʘʟʦʥʦʤ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʪʦʱʦ [150]. 

ɿʘ ʤʝʪʦʜʦʤ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ 

ʩʧʦʩʦʙʠ. ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʪʦʥʘʮʽʾ ʚʠʙʫʭʽʚʢʠ 

ʷʢ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʧʦʣʽʛʦʥʫ [129], ʪʘʢ ʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, 

ʚʠʙʫʭʦʚʽʡ ʢʘʤʝʨʽ ʘʙʦ ʫʜʘʨʥʽʡ ʪʨʫʙʽ. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʛʝʥʝʨʘʮʽʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʫʡʥʘʮʽʾ ʜʽʘʬʨʘʛʤʠ, ʷʢʘ ʚʽʜʤʝʞʦʚʫʻ ʛʘʟ ʘʙʦ 

ʧʦʚʽʪʨʷʥʫ ʩʫʤʽʰ ʟ̔ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʚʽʜ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ. ɼʦ ʧʝʨʝʚʘʛ 

ʧʝʨʰʦʛʦ ʩʧʦʩʦʙʫ ʥʘʣʝʞʠʪʴ ʪʝ, ʱʦ ʦʙʩʪʘʚʠʥʠ ʙʽʣʴʰ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ 

ʦʙʩʪʘʚʠʥ, ʟʘ ʫʤʦʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ, ʘ 

ʪʘʢʦʞ ʚ ʮʠʭ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦ ʟʘʣʫʯʠʪʠ ʦʜʥʦʯʘʩʥʦ ʚʝʣʠʢʫ ʛʨʫʧʫ ʪʚʘʨʠʥ ʟ̔ 

ʨʽʟʥʠʤʠ ʜʠʩʪʘʥʮʽʷʤʠ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʪʘ ʩʧʦʨʷʜʞʝʥʥʷʤ. ɸʣʝ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʩʪʦʨʫ (ʧʦʣʽʛʦʥʫ) ʤʘʻ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʜʽʶʪʴ ʜʝʢʽʣʴʢʘ ʫʰʢʦʜʞʫʶʯʠʭ ʯʠʥʥʠʢʽʚ 

ʚʠʙʫʭʫ (ʦʜʥʦʯʘʩʥʘ ʜʽʷ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʪʝʨʤʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʦʱʦ), ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʜʦʩʣʽʜʞʝʥʥʶ ʧʝʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚ 

ʜʠʥʘʤʽʮʽ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ [114]. ʊʘʢʦʞ ʜʦ ʥʝʜʦʣʽʢʽʚ ʚʘʨʪʦ 

ʜʦʜʘʪʠ ʪʝ, ʱʦ ʚʠʙʫʭ ʚʧʣʠʚʘʻ ʥʘ ʚʝʩʴ ʦʨʛʘʥʽʟʤ ʧʽʜʜʦʩʣʽʜʥʦʛʦ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʣʝʪʘʣʴʥʦʩʪʽ ʪʚʘʨʠʥ ʫʥʘʩʣʽʜʦʢ ʙʘʨʦʪʨʘʚʤʠ ʣʝʛʝʥʴ, ʽ 

ʮʝ ʧʝʨʝʰʢʦʜʞʘʻ ʥʘʜʘʣʽ ʧʨʦʩʪʝʞʠʪʠ, ʟʦʢʨʝʤʘ, ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɼʦ 

ʦʙʤʝʞʝʥʴ, ʷʢʽ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ, ʻ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʙʫʭʽʚʢʘ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʟʚʦʣʽʚ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʩʣʫʞʙ. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʛʝʥʝʨʘʮʽʾ ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʜʘʻ ʟʤʦʛʫ ʫʩʫʥʫʪʠ ʨʝʰʪʫ ʥʝʜʦʣʽʢʽʚ ʟʘʚʜʷʢʠ ʟʤʽʥ ̔ʤʝʪʦʜʦʣʦʛʽʾ ʚʽʜʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʴʥʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ ʨʫʡʥʘʮʽʶ ʜʽʘʬʨʘʛʤʠ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ 

ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʛʘʟʫ ʘʙʦ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʪʘ ʣʦʢʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʚʽʜʧʦʚʽʜʥʫ ʜʽʣʷʥʢʫ ʪʽʣʘ [133]. ɺʽʜʩʫʪʥʽʩʪʴ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʨʘʥʽʰʝ 

ʚʢʘʟʘʥʦʤʫ ʩʧʦʩʦʙʽ ʤʘʻ ʙʘʛʘʪʦ ʧʨʠʭʠʣʴʥʠʢʽʚ ʩʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ ʚʧʣʠʚʫ 

ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʧʽʜ ʯʘʩ ʚʽʜʪʚʦʨʝʥʥ ̫ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ 

ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʜʘʨʥʦʾ ʪʨʫʙʠ ʥʝ ʣʠʰʝ ʻ 

ʟʘʪʨʘʪʥʠʤ, ʘʣʝ ʡ ʥʝʙʝʟʧʝʯʥʠʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫʜʘʨʥʘ ʪʨʫʙʘ ʻ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʚʠʙʫʭʦʚʦʾ ʘʙʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘ ʮʝʡ ʯʘʩ ʫʜʘʨʥʘ ʪʨʫʙʘ ï ʮʝ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʡ ʪʘ 

ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, 

ʘ ʩʘʤʝ, ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ. ʋʜʘʨʥʽ ʪʨʫʙʠ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʽ, ʟ 

ʚʽʜʢʨʠʪʠʤ ʘʙʦ ʟʘʢʨʠʪʠʤ ʜʫʣʴʥʠʤ ʟʨʽʟʦʤ. ɯʟ ʟʘʢʨʠʪʠʤ ʢʽʥʮʝʤ ʫʜʘʨʥʽ ʪʨʫʙʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. ɺʦʜʥʦʯʘʩ ʫʜʘʨʥʘ ʪʨʫʙʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʽʥʮʝʤ ʤʘʻ ʙʽʣʴʰ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʇʋʍ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʜʘʨʥʦʾ ʪʨʫʙʠ 

ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʚʘʨʠʥʠ. ʅʠʥʽ 

ʽʩʥʫʻ ʚ̔ ʜʦʤʠʡ ʩʫʯʘʩʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ 

ʥʘ ʦʨʛʘʥʽʟʤ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʨʘʞʘʶʯʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ ʪʘ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʫ 

ʟʦʥʽ ʜʽʾ ʚʨʘʞʘʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ [99]. ɿʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʨʘʞʘʶʯʠʭ 

ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ ʚʢʣʶʯʘʶʪʴ ʫʜʘʨʥʫ ʪʨʫʙʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʤʝʨʠ 

ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʨʦʟʜʽʣʝʥʠʭ ʨʫʡʥʽʚʥʦʶ ʜʽʘʬʨʘʛʤʦʶ. ɿʘʩʦʙʠ 

ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʫ ʟʦʥʽ ʜʽʾ ʚʨʘʞʘʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʙʫʭʫ 

ʚʢʣʶʯʘʶʪʴ ˇʨʘʪʯʘʩʪʫ ʢʣʽʪʠʥʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʘʤʝʨʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. 

ʈʦʟʤʽʱʝʥʥʷ ʪʚʘʨʠʥʠ ʚʩʝʨʝʜʠʥʽ ʧʨʠʩʪʨʦʶ (ʚ ʢʘʤʝʨʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ) 
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ʧʝʨʝʰʢʦʜʞʘʻ ʦʜʝʨʞʘʥʥʶ ʤʦʜʝʣʴʥʦʛʦ ʩʪʘʥʫ (ʣʦʢʘʣʴʥʠʡ ʚʧʣʠʚ ʧʦʚʽʪʨʷʥʦʾ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʜʽʣʷʥʢʫ ʪʽʣʘ, ʜʠʥʘʤʽʯʥʘ ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ 

ʧʦʚʽʪʨʷʥʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʰʚʠʜʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚʧʣʠʚʫ), ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʇʋʍ ʚ ʜʠʥʘʤʽʮʽ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʪʚʘʨʠʥʫ ʟʘʛʘʣʦʤ ʜʽʻ ʫʜʘʨʥʘ ʭʚʠʣʷ, ʥʘ ʚʩʝ ʪʽʣʦ, 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʚʩʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ [79]. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝ 

ʟʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ ʨʦʟʤʽʱʝʥʥʷ ʪʚʘʨʠʥ ʟʟʦʚʥʽ ʫʜʘʨʥʦʾ ʪʨʫʙʠ ʻ ʥʘʡʙʽʣʴʰ 

ʚʣʘʩʪʠʚʠʤ ʤʝʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ 

ʧʝʨʚʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʪʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʟʘ ʩʪʘʥʜʘʨʪ ʧʦʣʦʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʫ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʘʙʦ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ. 

ʆʪʞʝ, ʜʦ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʜʘʨʥʦʾ ʪʨʫʙʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ ʞʠʚʽ ʦʙôʻʢʪʠ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʽʢʦʚʠʭ ʪʠʩʢʽʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʫʤʦʚ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ 

ʜʠʩʪʘʥʮʽʡ, ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʧʦʪʨʝʙʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʜʦʩʣʽʜʥʠʢʘ, ʤʽʥʽʤʘʣʴʥʠʡ ʨʝʘʢʪʠʚʥʠʡ ʝʬʝʢʪ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʛʘʟʦʚʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ [117,118]. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʥʘʷʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʜʘʚ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ 

ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʣʝ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʚʘʣʽʜʥʦʾ 

ʤʦʜʝʣʽ ɺɯʊ ʧʦʪʨʝʙʫʻ ʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʣʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ 

ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʚʠʙʫʭʫ. 

ʇʨʦʙʣʝʤʘ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ, ʥʘ ʞʘʣʴ, ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ 

ʘʢʪʫʘʣʴʥʦ,ʁ ʘʜʞʝ ʦʟʙʨʦʻʥʽ ʢʦʥʬʣʽʢʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʫʭʽʚʢʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʇʨʦʪʝ ʧʘʪʦʛʝʥʝʟ, ʜʽʘʛʥʦʩʪʠʢʘ, 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʫʩʢʣʘʜʥʝʥʴ ʟ̔ ʙʦʢʫ ʢʠʰʢʽʚʥʠʢʘ, ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʥʠʥʽ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʽ ʪʘ ʜʦʩʪʘʪʥʴʦ ʥʝ 

ʟʨʦʟʫʤʽʣʽ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʪʝʨʘʧʽʾ [140]. 
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ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʧʦʢʘʟʘʚ 

ʚʠʩʦʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʮʽʚ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ 

[136,143]. ʗʢʽʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʘʣʦ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʩʧʦʩʦʙʽʚ 

ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʤʦʜʝʣʽ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʨʝʘʣʴʥʠʭ ʦʙʩʪʘʚʠʥ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʧʨʦʧʦʟʠʮʽʡ. 

 

1.3. ʐʣʷʭʠ ʦʮʽʥʢʠ ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟ 

ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʩʣʽʜʢʽʚ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʘʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʪʨʘʚʤʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ (ʪʘʙʣʠʮʷ 1), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ  

[72]. ʇʨʦʪʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʤʘʻ ʩʫʙôʻʢʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʥʠʢʘ, ʤʝʪʦʜʽʚ ʬʽʢʩʘʮʽʾ ʚʟʽʨʮʷ, ʩʧʦʩʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʱʦ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ 

ʨʝʘʢʮʽʾ ʪʢʘʥʠʥ ʥʘ ʪʨʘʚʤʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʝʨʠʬʝʨʽʡʥʽʡ ʯʘʩʪʠʥʘʭ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ ʤʦʞʝ 

ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʤʝʪʦʜʫ. 

ʆʮʽʥʢʘ ʪʨʘʚʤʠ, ʷʢ ʚʽʜʦʤʦ [89], ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʪʽʥʮʽ ʢʠʰʢ̔ʚʥʠʢʘ ʪʘ ʦʯʝʨʝʚʠʥʠ, ʘ ʩʘʤʝ: ʥʝʢʨʦʪʠʯʥʠʭ 

ʟʤʽʥ, ʧʦʨʫʰʝʥʴ ʢʨʦʚʦʦʙʽʛʫ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ. 

ʊʘʙʣʠʮʷ 1.1 ɹʘʣʴʥʘ ʰʢʘʣʘ ʦʮʽʥʢʠ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ 

0 ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʢʠʰʢʠ ʽʥʪʘʢʪʥʘ 

1 ʅʘʷʚʥʽʩʪʴ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʠʭ ʧʨʦʩʪʦʨʽʚ ʥʘ ʢʽʥʯʠʢʘʭ 
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ʚʦʨʩʠʥ 

2 ɺʽʜʰʘʨʫʚʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚʽʜ ʚʣʘʩʥʦʾ ʧʣʘʪʽʚʢʠ 

3 ʆʛʦʣʝʥʥʷ ʚʦʨʩʠʥ ʚʽʜ ʝʧʽʪʝʣʽʶ, ʨʦʟʰʠʨʝʥʥʷ ʢʘʧʽʣʷʨʽʚ, 

ʤʘʩʠʚʥʽ ʟʤʽʱʝʥʥʷ ʝʧʽʪʝʣʽʶ ʚʦʨʩʠʥ, ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ 

ʜʝʩʪʨʫʢʮʽʾ 

4 ʅʘʷʚʥʽʩʪʴ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʫ ʚʦʨʩʠʥʘʭ 

5 ɼʝʟʽʥʪʝʛʨʘʮʽʷ ʚʣʘʩʥʦʾ ʧʣʘʪʽʚʢʠ, ʢʨʦʚʦʚʠʣʠʚʠ, ʚʠʨʘʟʢʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʦʟʠʩʪʠʭ ʩʪʨʫʢʪʫʨ, 

ʥʘʷʚʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʽʜʩʣʠʟʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʚʪʨʘʪʘ ʚʦʨʩʠʥ, ʽʥʚʘʟʽʷ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʜʦ 

ʤôʷʟʦʚʦʛʦ ʰʘʨʫ 

  

ɺʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʢʠʰʢʦʚʠʢʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʷʞʢʦʩʪʽ ʪʘ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ï ʚʽʜ ʩʫʙʩʝʨʦʟʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʜʦ 

ʧʦʚʥʦʰʘʨʦʚʦʛʦ ʨʦʟʰʘʨʫʚʘʥʥʷ ʟ ʧʝʨʬʦʨʘʮʽʻʶ ʩʪʽʥʢʠ. 

ʇʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘ ʨʽʚʥʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʷʢ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʨʘʚʤʫ, ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʢʦʤʧʣʝʢʩʦʤ ʢʣʽʪʠʥʥʠʭ ʪʘ 

ʪʢʘʥʠʥʥʠʭ ʟʤʽʥ ʟ̔ ʨʦʟʚʠʪʢʦʤ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʋ ʛʦʩʪʨʦʤʫ 

ʧʝʨʽʦʜʽ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʥʘ ʬʦʥʽ ʘʣʴʪʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʦʩʪʨʽ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʚʠʛʣʷʜʽ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ, 

ʚʝʥʫʣʷʨʥʦʛʦ ʪʘ ʢʘʧʽʣʷʨʥʦʛʦ ʩʪʘʟʘ. ɻʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʥʘʙʨʷʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʪʽʥʮʽ 

ʢʠʰʢʽʚʥʠʢʘ, ʷʢʠʡ ʥʘʩʘʤʧʝʨʝʜ ʧʦʛʽʨʰʫʻ ʧʨʦʧʫʩʢʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʤʽʢʨʦʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ʅʘʜʘʣʽ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʩʪʘʜʽʷ ʟʘʧʘʣʝʥʥʷ. ʉʪʫʧʽʥʴ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʣʽʪʠʥʘʤʠ ʟʘʧʘʣʝʥʥʷ (ʣʝʡʢʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʦʱʦ) ʻ ʤʘʨʢʝʨʦʤ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʥʘ ʪʨʘʚʤʫ. ʍʨʦʥʦʣʦʛʽʷ ʧʦʷʚʠ ʪʘ ʟʥʠʢʥʝʥʥʷ 

ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʻ ʧʨʷʤʠʤ ʩʚʽʜʯʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʜʘʚʥʦʩʪʽ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʭʘʥʽʟʤ ʟʘʢʨʠʪʠʭ ʫʰʢʦʜʞʝʥʴ ʪʦʥʢʦʾ ʢʠʰʢʠ ʨʽʟʥʠʡ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ 

ʧʨʷʤʠʡ ʫʜʘʨ ʫ ʞʠʚʽʪ, ʟʜʘʚʣʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ. ʇʘʪʦʛʝʥʝʟ ʨʽʟʥʦʛʦ 
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ʚʠʜʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʥʘʩʘʤʧʝʨʝʜ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʽʻʶ ʪʨʘʚʤʫʶʯʦʛʦ 

ʯʠʥʥʠʢʘ, ʘ ʩʘʤʝ, ʟ ʩʠʣʦʶ ʫʜʘʨʫ. ʇʽʜ ʯʘʩ ʧʨʷʤʦʛʦ ʫʜʘʨʫ ʚ ʞʠʚʽʪ ʧʝʪʣʷ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʭʨʝʙʪʘ ʘʙʦ ʜʦ ʢʽʩʪʦʢ ʪʘʟʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʨʦʟʨʠʚʫ ʩʪʽʥʢʠ ʢʠʰʢʠ, ʚʽʜʨʠʚʫ ʾʾ ʚʽʜ ʙʨʠʞʽ. ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʩʚʦʶ ʫʚʘʛʫ 

ʡ ʥʘ ʢʨʦʚʦʚʠʣʠʚʠ ʚ ʩʪʽʥʢʫ ʢʠʰʢʦʚʠʢʘ. ʄʘʩʠʚʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʚ ʩʪʽʥʢʫ 

ʢʠʰʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʥʝʢʨʦʟʫ ʟ ʥʘʩʪʫʧʥʦʶ 

ʧʝʨʬʦʨʘʮʽʻʶ. ɺʽʜʨʠʚ ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʽʜ ʙʨʠʞʽ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʥʝ 

ʣʠʰʝ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʩʪʽʥʢʠ ʢʠʰʢʠ, ʘ ʡ ʥʝʨʽʜʢʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʢʨʦʚʦʪʝʯʽ ʫ ʚʽʣʴʥʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. 

ɺʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʚ ʢʣʽʥʽʯʥʽʡ 

ʤʝʜʠʮʠʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ, ʜʝ ʚʽʜʩʫʪʥʽ ʚʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ɿôʷʩʫʚʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʚʧʣʠʚʫ ʪʘ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʝʪʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʛʝʥʝʟʫ ʪʨʘʚʤʠ. ɺʽʜʦʤʦ, ʱʦ 

ʚʧʣʠʚ ʚʠʙʫʭʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ 

ʫʰʢʦʜʞʝʥʥʷʤ ʛʘʟʦʚʦ-ʚʤʽʩʪʢʠʭ ʦʨʛʘʥʽʚ, ʘ ʩʘʤʝ: ʣʝʛʝʥʴ, ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʧʦʨʦʞʥʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʚʫʭʘ. 

ɿʘ ʚʽʜʦʤʦʩʪʷʤʠ [122], ʷʢʽ ʚʠʚʯʘʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʟʘʢʨʠʪʦʾ ʪʨʘʚʤʠ 

ʞʠʚʦʪʘ ʚʥʘʩʣʽʜʦʢ ʚʠʙʫʭʫ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ ʪʘʢʦʾ ʪʨʘʚʤʠ 

ʩʝʨʝʜ ʭʚʦʨʠʭ, ʷʢʠʭ ʛʦʩʧʽʪʘʣʽʟʫʶʪʴ ʜʦ ʩʪʘʮʽʦʥʘʨʫ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1-3% ʜʦ 

33% ʚʽʜ ʫʩʽʭ ʰʧʠʪʘʣʽʟʦʚʘʥʠʭ. ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʫʰʢʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʚʠʙʫʭʦʚʦʾ ʪʨʘʚʤʠ ʧʦʢʘʟʘʚ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʮʴʦʛʦ 

ʞ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʫʰʢʦʜʞʫʶʪʴʩʷ 

ʢʣʫʙʦʚʘ ʪʘ ʩʣʽʧʘ ʢʠʰʢʘ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʤʥʦʞʠʥʥʽ ʪʨʘʚʤʘʪʠʯʥʽ 

ʧʝʨʬʦʨʘʮʽʾ ʢʠʰʢʦʚʠʢʘ ʻ ʧʝʨʚʠʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ 

ʜ̔ ʣʷʥʢʫ ʞʠʚʦʪʘ, ʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʚʣʘʩʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ [154]. 

ɺʽʜʦʤʦ, ʱʦ ʟʘʢʨʠʪʘ ʪʨʘʚʤʘ ʞʠʚʦʪʘ ʤʘʻ ʥʝʚʠʟʥʘʯʝʥʠʡ çʩʚʽʪʣʠʡè 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ ʤʦʤʝʥʪʫ ʪʨʘʚʤʠ ʜʦ ʧʝʨʰʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ʆʩʦʙʣʠʚʦ 

ʮʝ ʩʪʦʩʫʻʪʴʩʷ, ʢʦʣʠ ʚʠʙʫʭ ʚʽʜʙʫʚʩʷ ʚ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʘʙʦ ʧʽʜ ʚʦʜʦʶ 
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ʟ ʚʽʜʩʫʪʥʽʤʠ ʟʦʚʥʽʰʥʽʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ. ʊʘʢʦʞ, ʟ ʦʛʣʷʜʫ ʥʘ ʨʽʜʢʽʩʪʴ ʮʽʻʾ 

ʧʘʪʦʣʦʛʽʾ ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʦʩʚʽʯʝʥʽʩʪʴ ʢʣʽʥʽʮʠʩʪʽʚ, ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʘ ʪʨʘʚʤʘ 

ʞʠʚʦʪʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʘʮʽʻʥʪʘ. 

ɼʦʥʝʜʘʚʥʘ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʘ ʪʨʘʚʤʘ ʞʠʚʦʪʘ ʙʫʣʘ ʩʤʝʨʪʝʣʴʥʦʶ, ʘʣʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

(ʙʨʦʥʝʞʠʣʝʪʽʚ), ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʥʘʜʘʥʥʷ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʩʤʝʨʪʥʽʩʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʴ 

[109]. ʆʜʥʘʢ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟôʷʩʦʚʘʥʠʤʠ ʧʠʪʘʥʥʷ ʥʘʜʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʫʨʘʞʝʥʠʤ ʧʽʜ 

ʯʘʩ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʪʘʢ, ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʤʦʨʦʙʥʠʭ ʚʠʙʫʭʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ [63]. 

ʅʝʩʚʦʻʯʘʩʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʨʘʚʤʠ ʦʨʛʘʥʽʚ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʦʢʨʝʤʘ ʢʠʰʢʽʚʥʠʢʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʷʞʢʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʘ ʩʘʤʝ ʧʝʨʠʪʦʥʽʪʫ, ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʽʡ ʢʨʦʚʦʪʝʯʽ, ʷʢ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʨʘʚʤʘʪʠʯʥʠʭ ʧʝʨʬʦʨʘʮʽʡ ʪʘ ʨʦʟʨʠʚʽʚ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʭ ʩʫʜʠʥ [76,116]. 

ʆʩʦʙʣʠʚʦ ʮʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʭ ʚʠʙʫʭʽʚ, ʢʦʣʠ ʣʶʜʠʥʘ 

ʥʝ ʧʨʠʜʽʣʷʻ ʮʴʦʤʫ ʫʚʘʛʫ ʪʘ ʥʝ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʣʽʢʘʨʷ. ɼʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʫʰʢʦʜʞʝʥʴ ʢʠʰʢʽʚʥʠʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʝʭʥʽʢʠ, ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʜʽʘʛʥʦʩʪʠʯʥʘ ʣʘʧʘʨʦʩʢʦʧʽʷ) ʪʦʱʦ [64,85]. ɸʣʝ ʮʝʡ ʧʝʨʝʣʽʢ, ʟʘ 

ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʥʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʫʣʴʪʨʘ-, ʢʣʽʪʠʥʥʦ- ʪʘ 

ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʚ ʜʽʘʛʥʦʩʪʠʯʥʫ ʧʨʦʛʨʘʤʫ 

ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʨʽʟʥʽ ʙʽʦʤʘʨʢʝʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɸʣʝ ʱʦʜʦ 

ʚʠʙʫʭʦ-ʽʥʜʫʢʦʚʘʥʠʭ ʪʨʘʚʤ ʢʠʰʢʽʚʥʠʢʘ, ʪʦ ʮ ̔ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʥʝʣʽ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

ʆʪʞʝ, ʟ ʦʛʣʷʜʫ ʥʘ ʚʝʣʠʢʫ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʠʤʽʩʪʴ ʟʘʢʨʠʪʠʭ 

ʫʰʢʦʜʞʝʥʴ ʞʠʚʦʪʘ, ʚʠʩʦʢʫ ʣʝʪʘʣʴʥʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ, ʥʝʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʾ ʪʘʢʪʠʢʠ ʧʽʜ ʯʘʩ ʨʝʟʝʢʮʽʾ ʢʠʰʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʥʝʚʠʨʘʟʥʽʩʪʴ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʚʘʨʪʦ ʟʦʩʝʨʝʜʠʪʠ 
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ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ ʥʘ ʧʠʪʘʥʥʷʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʨʘʚʤʠ ʢʠʰʢʽʚʥʠʢʘ ʚ ʜʠʥʘʤʽʮʽ, ʚʠʨʘʟʥʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʡʦʛʦ 

ʩʪʽʥʢʠ ʪʘ ʙʨʠʞʽ [97,128]. 

 

1.4. ɯʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʧʦʩʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ 

ʩʪʨʫʢʪʫʨʥʦʛʦ-ʨʝʘʢʪʠʚʥʠʭ, ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʜʽʡ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʨʦʟʚʠʪʦʢ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʽʜʪʦʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʦʢʩʽʾʯʥʦ-ʽʰʝʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘ ʥʝʦʙʦʨʦʪʥʠʭ ʟʤʽʥ ʟ̔ ʙʦʢʫ 

ʢʣʽʪʠʥʘ, ʪʢʘʥʠʥ, ʦʨʛʘʥʽʚ [144] . 

ʉʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ, ʦʩʦʙʣʠʚʦ ʡʦʛʦ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, ʚʢʨʘʡ ʯʫʪʣʠʚʘ 

ʜʦ ʙʫʜ-ɹʷʢʠʭ ʧʦʨʫʰʝʥʴ ʢʨʦʚʦʦʙʽʛʫ ʷʢ ʩʠʩʪʝʤʥʦ, ʪʘʢ ʽ ʣʦʢʘʣʴʥʦ. 

ɼʝʩʢʚʘʤʘʮʽʷ ʝʧʽʪʝʣʽʶ, ʥʝʢʨʦʟʠ ʚʦʨʩʠʥ, ʚʠʨʘʟʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ï ʮʝ 

ʥʝʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʛʽʧʦʢʩʽʾʯʥʦ-ʽʰʝʤʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚ ʩʪʽʥʮʽ ʢʠʰʢʠ. ʅʘʷʚʥʽʩʪʴ ʢʨʦʚʦʚʠʣʠʚʽʚ ʷʢ ʜʨʽʙʥʦ- ʪʘʢ ʽ 

ʚʝʣʠʢʦʚʦʥʠʱʝʚʠʭ, ʛʝʤʘʪʦʤ, ʨʦʟʨʠʚʽʚ ʩʣʠʟʦʚʦʾ, ʧʽʜʩʣʠʟʦʚʦʾ, ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʢʠ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʪʘ ʨʫʡʥʘʮʽʾ ʢʣʽʪʠʥ ʪʘ ʝʣʝʤʝʥʪʽʚ ʩʪʽʥʢʠ 

ʢʠʰʢʠ, ʥʘʙʨʷʢ, ʜʝʩʪʨʫʢʮʽʷ ʚʦʨʩʠʥ, ʽʥʬʽʣʴʪʨʘʮʽʷ ʟʘʧʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʦʙʦʣʦʥʦʢ ʢʠʰʢʠ ï ʮʝ ʚʩʝ ʧʦʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʪʨʘʚʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ [147]. 

ɸʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʽ ʚʩʽ ʦʟʥʘʢʠ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʢʠʰʝʯʥʠʢ ʨʝʪʝʣʴʥʦ ʦʧʠʩʘʥʽ ʷʢ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʪʘʢ ʽ ʚ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʦʩʪʝʡ, ʷʢʽ ʙ ʚʽʜʤʝʞʦʚʫʚʘʣʠ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʷʚʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʦʟʥʘʢ ʜʠʥʘʤʽʮʽ ʧʦʩʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʘʫʪʦʧʩʽʾ ʣʶʜʝʡ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʟʘ ʞʠʪʪ ̫ʪʨʘʚʤʠ 

ʞʠʚʦʪʘ, ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʠʩʴ ʘʙʦ ʢʨʦʚʦʚʪʨʘʪʦʶ ʘʙʦ ʨʦʟʚʠʪʢʦʤ ʟʘʧʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʟʦʢʨʝʤʘ ʧʝʨʠʪʦʥʽʪʫ, ʙʦʣʴʦʚʠʤ ʩʪʘʥʦʤ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʦʬʘʨʙʦʚʘʥʠʭ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ ʥʝ 
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ʚʜʘʻʪʴʩʷ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʦʚʥʠʡ ʯʘʩ, ʷʢʠʡ ʤʠʥʫʚ ʟ ʤʦʤʝʥʪʫ ʪʨʘʚʤʠ 

[58]. ɸ ʮʝʡ ʚʠʩʥʦʚʦʢ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. ʋ ʭʽʨʫʨʛʽʯʥʽ ʧʨʘʢʪʠʮʽ ʦʮʽʥʢʘ ʥʝʢʨʦʪʠʯʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʟʤʽʥ 

ʢʠʰʝʯʥʠʢʘ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʣʘʧʘʨʦʟʢʦʧʽʯʥʠʭ ʘʙʦ ʣʘʧʘʨʘʪʦʤʽʡ, ʟ 

ʧʽʜʦʟʨʦʶ ʥʘ ʪʨʘʚʤʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʥʝ ʜʘ̒ ʟʤʦʛʫ ʮʽʣʢʦʤ ʚʠʟʥʘʯʠʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʨʝʟʝʢʮʽʾ ʢʠʰʢʠ ʘʙʦ ʧʦʜʘʣʴʰʫ ʭʽʨʫʨʛʽʯʥʫ ʪʘʢʪʠʢʫ. ɿ 

ʦʛʣʷʥʫ ʥʘ ʮʝ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʢʠʰʝʯʥʠʢʘ ʪʘ ʧʨʦʛʥʦʟʫ ʧʝʨʝʙʽʛʫ ʚʠʷʚʣʝʥʠʭ 

ʧʦʨʫʰʝʥʴ. 

ɿʘʢʨʠʪʘ ʪʫʧʘ ʪʨʘʚʤʘ ʞʠʚʦʪʘ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʰʢʦʜʞʝʥʥʷʤ 

ʢʠʰʢʽʚʥʠʢʘ, ʫ ʩʚʦʻʤʫ ʧʝʨʝʙʽʛʫ ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʧʦʚôʷʟʘʥʦ 

ʥʝ ʣʠʰʝ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʪʘ ʚʠʜʦʤ ʫʰʢʦʜʞʝʥʴ, ʘʣʝ ʡ ʟ 

ʥʘʩʣʽʜʢʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʪʽʥʮʽ ʢʠʰʢʽʚʥʠʢʘ ʪʘ ʡʦʛʦ ʙʨʠʞʽ ʚ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ [22]. 

ɿ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʚʽʜʦʤʦ, 

ʱʦ ʟʘʙʠʪʪʷ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪʽ ʟʘʛʘʣʦʤ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʷʚʠʱʘʤʠ ʙʦʣʴʦʚʦʛʦ ʰʦʢʫ ʜʦ ʜʚʦʭ ʛʦʜʠʥ ʧʽʩʣʷ ʪʨʘʚʤʠ, 

ʩʠʤʧʪʦʤʘʤʠ ʨʦʟʜʨʘʪʫʚʘʥʥʷ ʦʯʝʨʝʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʥʫʜʦʪʠ, ʙʣʶʚʦʪʠ, ʟʜʫʪʪʷ 

ʞʠʚʦʪʘ, ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʤôʷʟʽʚ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʷʢʽ 

ʥʽʚʝʣʶʶʪʴʩʷ ʚʧʨʦʜʦʚʞ ʪʠʞʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʦʙôʻʤʫ 

ʪʨʘʚʤʘʪʠʯʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʫ ʩʪʽʥʮʽ ʢʠʰʢʽʚʥʠʢʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʤʽʞʦʙʦʣʦʥʢʦʚʝ ʨʦʟʰʘʨʫʚʘʥʥʷ ʟʘ ʭʦʜʦʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʝʤʘʪʦʤʠ ʟ 

ʥʘʩʪʫʧʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʟ ʨʦʟʚʠʪʢʦʤ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ ʫ ʾʾ ʪʦʚʱʽ. ʋ ʢʣʽʥʽʯʥʦʤʫ 

ʧʣʘʥʽ ʟʥʘʯʥʽ ʜʽʣʷʥʢʠ ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʽʚʥʠʢʘ 

ʤʘʶʪʴ ʥʠʟʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʽʘʨʝʾ ʟʽ ʟʥʘʯʥʠʤʠ 

ʜʦʤʽʰʢʘʤʠ ʢʨʦʚʽ ʫ ʚʠʧʦʨʦʞʥʝʥʥʷʭ, ʢʦʣʽʢʦʧʦʜʽʙʥʠʤ ʙʦʣʴʦʚʠʤ ʩʠʥʜʨʦʤʦʤ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʎʽ ʩʠʤʧʪʦʤʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʪʠʞʥʽʚ, 

ʷʢʱʦ ʮʝʡ ʩʪʘʥ ʥʝ ʫʩʢʣʘʜʥʷʻʪʴʩʷ ʨʦʟʨʠʚʦʤ ʩʪʽʥʢʠ ʢʠʰʢʠ [27]. ɿʚʽʩʥʦ ʞ 
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ʚʦʛʥʠʱʝʚʽ ʬʦʢʫʩʥʽ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʚʠʜʢʦ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʠʤ ʨʝʛʝʥʝʨʘʪʦʨʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʩʣʠʟʦʚʦʾ ʢʠʰʢʽʚʥʠʢʘ. ʅʘʚʧʘʢʠ, ʟʥʘʯʥʽ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʤʦʞʫʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʫʪʚʦʨʝʥʥ ʁ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʚʠʪʢʦʤ ʟʚʫʞʝʥʴ ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʤʦʪʦʨʥʦ-ʝʚʘʢʫʘʪʦʨʥʦʾ 

ʬʫʥʢʮʽʾ ʢʠʰʢʽʚʥʠʢʘ. ʊʘʢʦʞ ʫ ʧʝʨʽʦʜʽ ʚʽʜʥʦʚʣʝʥʥʷ, ʢʦʣʠ ʧʦʨʫʰʝʥʘ 

ʮʽʣʽʩʥʽʩʪʴ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʽʚʥʠʢʘ, ʬʦʨʤʫʶʪʴʩʷ ʩʧʦʣʫʯʥʦ-ʪʢʘʥʠʥʥʽ 

ʟʣʫʢʠ ʚ ʧʦʨʦʞʥʠʥʽ ʞʠʚʦʪʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʟʘʢʨʠʪʽ ʫʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ ʧʽʩʣʷ 

ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʾʭ ʜʽʘʛʥʦʩʪʫʶʪʴ. 

ʅʝʨʽʜʢʦ ʨʦʟʨʠʚʠ ʢʠʰʢʽʚʥʠʢʘ ʜʽʘʛʥʦʩʪʫʶʪʴ ʧʽʜ ʯʘʩ ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ 

ʷʚʠʱʘʭ. çʉʚʽʪʣʠʡè ʧʨʦʤʽʞʦʢ ʤʽʞ ʤʦʤʝʥʪʦʤ ʪʨʘʚʤʠ ʪʘ ʧʦʷʚʦʶ ʦʟʥʘʢ 

ʧʝʨʠʪʦʥʽʪʫ ʘʙʦ ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʰʦʢʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʨʦʟʨʠʚʽʚ 

ʢʠʰʢʽʚʥʠʢʘ, ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʚʽʜ ʜʚʦʭ ʜʽʙ ʜʦ ʜʚʦʭ ʪʠʞʥʽʚ. ʊʦʙʪʦ, ʷʢʱʦ 

ʧʘʮʽʻʥʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʫ, ʪʦ ʣʠʰʝ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ ʪʨʘʚʤʦʚʘʥʦʛʦ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʪʷʞʢʽ ʥʘʩʣʽʜʢʠ. ɸʣʝ ʮʝ ʥʝ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʪʠʭ ʪʨʘʚʤʦʚʘʥʠʭ, ʷʢʽ ʥʝ ʟʚʝʨʥʫʣʠʩ ̫ʧʦ ʜʦʧʦʤʦʛʦʶ, ʫ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʝ ʦʟʥʘʡʦʤʣʝʥʽ ʟ ʥʘʩʣʽʜʢʘʤʠ ʪʘ ʧʝʨʝʙʽʛʦʤ ʟʘʢʨʠʪʦʾ 

ʪʨʘʚʤʠ ʢʠʰʢʽʚʥʠʢʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʫʰʢʦʜʞʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ ʥʝ ʜʘʻ ʟʤʦʛʫ 

ʩʚʦʻʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʪʽʥʮʽ ʢʠʰʢʽʚʥʠʢʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʝʽʥʚʘʟʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʪʘʢʦʞ ʥʝ ʜʘʻ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ ʫʰʢʦʜʞʝʥʴ 

ʢʠʰʢʽʚʥʠʢʘ.  

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʚʘʞʣʠʚʠʤ ʻ 

ʧʦʰʫʢ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʙ ʩʚʽʜʯʠʣʠ ʧʨʦ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ 

ʢʠʰʢʽʚʥʠʢʘ [137,163]. 
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ɸʥʘʣʽʟ ʢʣʽʥʽʯʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʟʘ ʫʤʦʚ ʪʨʘʚʤ ʢʠʰʢʽʚʥʠʢʘ 

ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʪʷʞʢʦʩʪʽ ʪʨʘʚʤʠ 

ʢʠʰʢʽʚʥʠʢʘ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʧʦʚôʷʟʘʥʦ ʷʢ ʟ̔ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ ʜʦ 

ʪʘʢʠʭ ʪʨʘʚʤ, ʷʢʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʪʷʞʢʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʪʘʢ ʽ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʩʧʝʮʠʬʽʯʥʠʭ ʧʝʨʚʠʥʥʠʭ ʤʘʨʢʝʨʽʚ ʫʨʘʞʝʥʥʷ ʩʪʽʥʢʠ 

ʢʠʰʢʽʚʥʠʢʘ, ʪʘʢʦʞ ʤʘʨʢʝʨʽʚ,  ̫ ʢʽ ʙ ʩʚʽʜʯʠʣʠ ʧʨʦ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ 

ʚʪʦʨʠʥʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʚʥʦʩʪʽ ʪʨʘʚʤʠ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ. ʇʨʦʪʝ, ʷʢ 

ʧʦʢʘʟʫʻ ʮʝʡ ʜʦʩʚʽʜ, ʦʢʨʽʤ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʧʨʠʥʮʠʧʽʚ ʦʮʽʥʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ, ʷʢʽʩʥʠʭ ʟʤʽʥ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʠʥʽ ʥʝʚʽʜʦʤʦ. 

ʇʦʨʷʜ ʟʽ ʩʚʽʪʣʦʚʦʶ ʤʽʢʨʦʩʢʦʧʽʻʶ ʜʣʷ ʦʮʽʥʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʙʫʜʴ-ʷʢʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ 

ʪʨʘʚʤʠ, ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ 

ʜʦʧʦʤʘʛʘʻ ʥʘʜʘʪʠ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʠ 

ʨʝʘʢʮʽʾ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʙʽʣʢʽʚ ʟʘ ʨʽʟʥʽ ʝʪʘʧʠ ʧʦʩʪ 

ʘʣʴʪʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʪʦʱʦ. ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʞʝ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚ ʧʘʪʘʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʽʡ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʢʠ 

ʥʝʧʣʘʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʷʚʥʽ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʽʤʫʥʦʤʘʨʢʝʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʟʘʛʦʻʥʥʷ ʰʢʽʨʥʠʭ ʨʘʥ. ɸʢʪʠʚʥʦ 

ʧʨʦʚʦʜʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʷʢʠʭ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʝʢʩʧʨʝʩʽʾ 

ʙʽʣʢʽʚ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʫ ʨʽʟʥʠʭ ʤʦʜʝʣʴʦʚʘʥʠʭ ʩʪʘʥʘʭ. ɿ ʦʛʣʷʜʫ 

ʥʘ ʮʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʙʫʣʦ ʙ ʜʦʮʽʣʴʥʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʧʦʩʪʘʚʣʝʥʽ, ʚʠʚʯʠʪʠ ʝʢʩʧʨʝʩʽʶ ʥʠʟʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ ʜʣʷ ʙʽʣʴʰ ʷʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʘʣʴʪʝʨʘʪʠʚʥʦ-ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʪʽʥʮʽ 

ʢʠʰʢʠ ʧʽʩʣʷ ʾʾ ʫʰʢʦʜʞʝʥʥʷ. ʎʽ ʚʽʜʦʤʦʩʪʽ ʜʘʣʠ  ʙ ʦʙôʻʢʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʱʦʜʦ ʩʪʫʧʝʥʷ ʛʽʧʦʢʩʽʾ, ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʩʪʘʥʫ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. 
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ɯʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʙʫʜʴ-ʷʢʦʛʦ 

ʟʘʛʘʣʴʥʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʞʝ ʻ ʨʫʪʠʥʥʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʚ ʧʘʪʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʽʡ ʧʨʘʮʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʩʪʦʷʪʴ ʧʝʨʝʜ ʣʽʢʘʨʝʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘ ʯʠ ʽʥʰʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʧʘʥʝʣʴ 

ʙʽʦʤʘʨʢʝʨʽʚ. ʇʨʠʥʮʠʧʠ ʮʴʦʛʦ ʤʝʪʦʜʫ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ 

ʨʝʘʢʮʽʷʭ ʘʥʪʠʛʝʥ ʘʥʪʠʪʽʣʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʪʢʠ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘ 

ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʨʽʟʥʠʭ ʙʽʣʢʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʙʘʨʦʪʨʘʚʤʠ, ʥʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʪʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʙʽʣʢʽʚ, 

ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʝʪʘʧʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʨʝʛʝʥʝʨʘʮʽʾ [108]. 

ʅʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ, ʷʢ ʤʝʭʘʥʽʯʥʠʡ ʯʠʥʥʠʢ ʧʽʜ ʯʘʩ ʚʠʙʫʭʫ, ʜʽʻ ʷʢ 

ʪʫʧʠʡ ʪʚʝʨʜʠʡ ʧʨʝʜʤʝʪ. ʇʦʚʽʪʨʷʥʘ ʫʜʘʨʥʘ ʭʚʠʣʷ ʧʽʩʣʷ ʚʟʘʻʤʦʜʽʷ ʟ 

ʦʨʛʘʥʘʤʠ ʪʘ ʪʢʘʥʠʥʘʤʠ ʪʽʣʘ ʩʧʨʠʯʠʥʷʻ ʨʫʡʥʽʚʥʠʡ ʝʬʝʢʪ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʚʠʜʦʤ ʫʰʢʦʜʞʝʥʴ. ɺʠʙʫʭʦʚʘ ʪʨʘʚʤʘ ʢʠʰʢʽʚʥʠʢʘ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʤʽʢʨʦʛʝʤʦʨʘʛʽʷʤʠ ʩʫʙʩʝʨʦʟʥʦʾ ʘʙʦ ʧʽʜʩʣʠʟʦʚʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʨʦʟʨʠʚʘʤʠ, ʨʫʡʥʫʚʘʥʥʷʤʠ ʮʽʣʽʩʥʦʩʪʽ ʢʠʰʢʽʚʥʠʢʘ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʚʠʙʫʭʫ ʪʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʝʧʽʮʝʥʪʨʫ [20]. 

ɺ ʫʰʢʦʜʞʝʥʥʷʭ ʦʢʩʠʜ ʘʟʦʪʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ʆʢʩʠʜ ʘʟʦʪʫ, 

ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ 

ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ 

ʥʽʪʨʦʢʩʠʜʩʠʥʪʝʪʘʟʦʶ ʚʠʩʪʫʧʘʻ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪ ʪʘ ʚʘʟʦʜʠʣʷʪʘʪʦʨ. ɯʩʥʫʶʪʴ 

ʨʽʟʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ 

ʥʽʪʨʦʢʩʠʜʘʟʠ (ʝNOS) ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʽʰʝʤʽʾ ʪʢʘʥʠʥʠ. ɸʣʝ ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʦʤʦ, ʱʦ ʪʨʠʚʘʣʘ ʽʰʝʤʽʷ ʩʪʠʤʫʣʶʻ ʚʠʩʦʪʫ ʝʢʩʧʨʝʩʽʾ eNOS. 



ʈʆɿɼɯʃ 2.   

ʄɸʊɽʈʀɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

2.1. ʄʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʧʨʝʧʘʨʘʪʠ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʟʘʣʫʯʝʥʽ 111 ʪʚʘʨʠʥ. ʂʦʤʽʩʽʻʶ ʟ ʝʪʠʯʥʠʭ ʧʠʪʘʥʴ ʪʘ ʙʽʦʝʪʠʢʠ ɼʥʽʧʨʦʚʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 13 ʣʶʪʦʛʦ 2016 ʨʦʢʫ) 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʘʶʪʴ   ʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 231, ʚʽʜ 01.11.2005 ʨʦʢʫ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʧʨʠʥʮʠʧʽʚ ɻʝʣʴʩʽʥʩʴʢʦʾ 

ʜʝʢʣʘʨʘʮʽʾ, ʧʨʠʡʥʷʪʦʶ ɻʝʥʝʨʘʣʴʥʦʶ ʘʩʘʤʙʣʝʻʶ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ 

ʘʩʦʮʽʘʮʽʾ (1964-2000 ʨʨ.), ʂʦʥʚʝʥʮʽʻʶ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʙʽʦʤʝʜʠʮʠʥʫ (1997 ʨ.), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥ ɹɺʆʆɿ, ʄʽʞʥʘʨʦʜʥʦʾ ʨʘʜʠ 

ʤʝʜʠʯʥʠʭ, ʥʘʫʢʦʚʠʭ ʪʦʚʘʨʠʩʪʚ, ʄʽʞʥʘʨʦʜʥʦʾ ʨʘʜʠ ʤʝʜʠʯʥʠʭ, ʥʘʫʢʦʚʠʭ 

ʪʦʚʘʨʠʩʪʚ, ʄʽʞʥʘʨʦʜʥʦʛʦ ʢʦʜʝʢʩʫ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ (1983 ʨ.) ʪʘ ʟʘʢʦʥʽʚ 

ʋʢʨʘʾʥʠ, çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʜ ʪʚʘʨʠʥʘʤʠè, 

ʷʢʽ ʟʘʪʚʝʨʜʞʝʥʽ ɯ ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001 ʨ.) ʟʛʽʜʥʦ 

ʟ ʧʦʣʦʞʝʥʥʷʤ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʽʟ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭè 

(ʉʪʨʘʩʙʫʨʛ, 1987). ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʘʥʘʪʦʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʚʘʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ. ɼʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫʩʽ ʱʫʨʠ ʙʫʣʠ ʦʛʣʷʥʫʪʽ, ʟʚʘʞʝʥʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭʥ  ʁʨʫʭʦʚʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʘʥ ʰʢʽʨʠ. ʇʽʩʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʛʣʷʜʫ ʪʘ ʚʽʜʙʨʘʢʦʚʫʚʘʥʥʷ 

ʧʦʯʠʥʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪ ʧʘʨʘʣʝʣʴʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦ ʁʛʨʫʧʦ .ʁ ʋʚʝʩʴ ʧʝʨʽʦʜ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ, ʱʫʨʠ ʟʥʘʭʦʜʠʣʠʩʷ 

ʫ ʚʽʚʘʨʽʾ ɼʄʋ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20-25 ʦʉ, ʚʦʣʦʛʦʩʪʽ ʥʝ ʤʝʥʰ 50%, ʫ ʜʦʙʨʝ 

ʧʨʦʚʽʪʨʝʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʩʚʽʪʦʚʦʤʫ ʨʝʞʠʤʽ ʜʝʥʴ / ʥʽʯ, ʫ ʩʪʘʥʜʘʨʪʥʠʭ 

ʧʣʘʩʪʠʢʦʚʠʭ ʢʣʽʪʢʘʭ ʟ̔ ʨʦʟʤʽʨʘʤʠ, ʥʝ ʙʽʣʴʰʝ ʧôʷʪʠ ʦʩʦʙʠʥ ʫ ʢʦʞʥʽʡ ʟ 

ʩʪʘʥʜʘʨʪʥʠʤ ʨʘʮʽʦʥʦʤ ʭʘʨʯʫʚʘʥʥʷ: ʜʦʙʦʚʘ ʧʦʪʨʝʙʘ ʜʦʨʦʩʣʦʾ ʪʚʘʨʠʥʠ 



51 

 

ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 30-32 ʛ (25 ʛ ʩʤʝʪʘʥʥʦʛʦ ʢʦʨʤʘ, 5-7 ʛ ʦʚʦʯʽʚ). ʋʩʽ 

ʱʫʨʠ, ʷʢʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʤʘʣʠ ʟʜʦʨʦʚʠʡ ʚʠʛʣʷʜ ʽ ʙʫʣʠ 

ʘʢʪʠʚʥʽ. ʑʫʨ ʻ ʦʙôʻʢʪʦʤ ʦʧʠʩʦʚʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʠ. ʈʦʟʧʦʜʽʣ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʘʙʣʠʮʷ 2.1 ʈʦʟʧʦʜʽʣ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ 

 

ʅʘʟʚʘ 

 ʝʢʩʧʝʨʠʤʝʥ- 

ʪʘʣʴʥʠʭ 

ʛʨʫʧ  

ʂʦʥ - 

 ʨʦʣʴ - 

ʥʘ  

ʛʨʫʧʘ 

ʇʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ 

1 ʛʦʜʠʥʘ. 

ʇʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ 

7 ʜʦʙʘ. 

ʇʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ 

14 ʜʦʙʘ. 

ʂʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ 

 ʫ ʛʨʫʧʘʭ: 

21 

 

30 30 30 

 

ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʜʘʚ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʩʪʽʥʢʫ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʘ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨ, ʩʘʤʦʩʪʽʡʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʪʘʢ ʽ ʦʢʨʝʤʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ʪʘ ʡʦʛʦ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ. 

ʄʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩ ̫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ, ʢʽʥʮʽʚʦʢ, ʛʦʣʦʚʥʦʾ ʪʘ ʪʫʣʫʙʥʘ ʯʘʩʪʠʥ ʱʫʨʘ. ʎʽ 

ʜʦʩʣʽʜʞʝʥʥʷ  ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʧʽʩʣʷ ʬʽʢʩʘʮʽʾ ʨʽʜʠʥʦʶ ɹʫʝʥʘ ʪʘ ʧʽʩʣʷ 

ʪʦʪʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʥ̔ʦʤ, ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʚʽʪʣʽ, ʷʢʝ ʧʘʜʘʻ 

ʪʘ ʧʨʠ ʩʚʽʪʣʽ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ.  

ɿʘʙ̔ʨ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʚʩʷ, ʧʦʯʠʥʘʶʯʠ ʟ 1 ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʙʘʨʦʪʨʘʚʤʠ. ʅʘʷʚʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʧʠ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʟʤʽʥʠ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ [169,171].  
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2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

ʋ ʟʚôʷʟʢʫ ʟ ʮʽʣʷʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʘʜʝʢʚʘʪʥʠʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ, ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʪʘ ʙʽʦʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʋʩʽ ʤʝʪʦʜʠ ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʢʦʤʧʣʝʢʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʤʝʪʦʜʠʢ. 

 

2.2.1. ʄʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʑʫʨʠ ̒ ʦʙôʻʢʪʦʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʭ ʙʫʣʦ 

ʧʨʦʦʧʝʨʦʚʘʥʦ ʟʘ ʧʝʨʽʦʜ 2016 ï 2018 ʨʦʢʽʚ.  

ʉʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ: ʋʩʽ ʪʚʘʨʠʥʠ ï ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʟʚʠʯʘʡʥʠʭ 

ʫʤʦʚʘʭ ʩʪʘʥʜʘʨʪʥʦʾ ʢʣʽʪʢʠ, ʟʘ ʥʠʤʠ ʧʨʦʚʦʜʠʣʦʩ ̫ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʽʜʜʦʩʣʽʜʥʦʛʦ ʙʽʣʦʛʦ ʱʫʨʘ ʚʚʦʜʠʣʠ ʚ ʪʽʦʧʝʥʪʘʣʦʚʠʡ 

ʥʘʨʢʦʟ. ʇʨʦʚʦʜʠʣʠ ʚʧʣʠʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʪʚʘʨʠʥʠ, ʪʦʤʫ ʾʾ 

ʨʦʟʪʘʰʫʚʘʣʠ ʚʝʨʪʠʢʘʣʴʥʦ, ʯʝʨʝʚʥʦʶ ʩʪʽʥʢʦʶ ʜʦ ʤʝʤʙʨʘʥʠ ʟ ʬʽʢʩʘʮʽʻʶ ʰʠʾ, 

ʢʽʥʮʽʚʦʢ, ʭʚʦʩʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʛʫʨʥʦʾ ʤʝʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʘʪʠʩʢʦʤ 

(ʨʠʩ. 2.1). 

ʅʘ ʚʽʜʢʨʠʪʦʤʫ ʢʽʥʮʝʚʦʤʫ ʦʪʚʦʨʽ ʢʘʤʝʨʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʟʘʢʨʽʧʠʣʠ 

ʛʫʤʦʚʫ ʜʽʘʬʨʘʛʤʫ. ʇʽʜʢʣʶʯʝʥʥʷʤ ʧʨʠʩʪʨʦʶ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʘʢʪʠʚʫʚʘʣʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ, ʷʢʠʡ ʧʝʨʝʢʨʠʚ 

ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʢʘʤʝʨʘʤʠ ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ 

ʜʦʜʘʥʦ ʚ ʜʽʶ ʢʦʤʧʨʝʩʦʨ, ʷʢʠʡ ʫʧʨʦʜʦʚʞ 5-10 ʩʝʢʫʥʜ ʥʘʛʥʽʪʘʚ ʧʦʚʽʪʨʷʥʫ 

ʩʫʤʽʰ ʫ ʢʘʤʝʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʩʢʫ ʚ ʜʽʶ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ, ʷʢʠʡ ʚʽʜʢʨʠʚ ʩʧʦʣʫʯʝʥʥʷ. ɸ 

ʧʦʪʽʢ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʚʠʚʽʣʴʥʶʻʪʴʩʷ ʚ ʢʘʤʝʨʫ 

ʥʠʟɹʢʦʛʦ ʪʠʩʢʫ. ʆʜʥʦʯʘʩʥʦ ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʢʣʘʧʘʥʫ 

ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ. 
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ʈʠʩ. 2.1. ʇʨʠʩʪʨʽʡ ʜʣʷ ʬʽʢʩʘʮʽʾ ʪʘ  ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ. 

ɼʦʩʷʛʥʫʚʰʠ ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ, ʮʝʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʟ ʥʘʜʣʠʰʢʦʚʠʤ 

ʪʠʩʢʦʤ (ʫʜʘʨʥʘ ʭʚʠʣʷ) ʟʨʫʡʥʫʚʘʚ ʜʽʘʬʨʘʛʤʫ ʪʘ ʚʧʣʠʥʫʚ ʤʽʩʮʝʚʦ ʥʘ 

ʧʽʜʜʦʩʣʽʜʥʫ ʪʚʘʨʠʥʫ. ʄʦʤʝʥʪ ʨʦʟʨʠʚʫ ʜʽʘʬʨʘʛʤʠ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʩʝʥʩʦʨʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ. ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ (ʇʘʪ. 146858 ʋʢʨʘʾʥʘ, ʄʇʂ 

G09B23/28) (ʨʠʩ. 2.2). 

ʆʪʞʝ, ʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʚʽʪʨʷʥʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʨʝʘʢʪʠʚʥʠʤ ʝʬʝʢʪʦʤ ʪʘ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʧʽʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʝʨʩʦʥʘʣʫ. 
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ʈʠʩ. 2.2. ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ.  

1 ï ʢʘʤʝʨʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ;  

2 ï ʢʘʤʝʨʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ;  

3 ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ; 

4 ï ʦʪʚʽʨ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʥʦʤʝʪʨʫ;  

5 ï ʦʪʚʽʨ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ; 

6 ï ʦʪʚʽʨ ʜʣʷ ʜʘʪʯʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ;  

8 ï ʚʽʜʢʨʠʪʠʡ ʢʽʥʮʝʚʠʡ ʦʪʚʽʨ ʟ ʦʜʥʦʨʘʟʦʚʦʶ ʛʫʤʦʚʦʶ ʜʽʘʬʨʘʛʤʦʶ; 

9, 7 ï ʪʨʠ ʤʝʪʘʣʝʚʽ ʦʧʦʨʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ.   

ʑʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʚʦʜʠʣʠ ʚ ʪʽʦʧʝʥʪʘʣʦʚʠʡ ʥʘʨʢʦʟ ʪʘ 

ʧʨʦʚʦʜʠʣʠ ʬʽʢʩʘʮʽʶ. ʑʫʨʽʚ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ 

ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʠʤʠ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʘʥʠʡ 

ʟ̔ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʱʦʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, 

ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʛʫʤʘʥʥʦʩʪʽ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʠʨʝʢʪʠʚʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʪʘ ɻʝʣʴʩʽʥʢʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ. 

 

  2.2.2.  ʄʘʢʨʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ. 
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ʇʨʝʧʘʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʱʫʨʽʚ ʡʦʛʦ  ʩʽʥʪʦʧʽʾ ʪʘ ʚʠʜʘʣʝʥʥʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʟ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

(ʨʠʩ. 2.3).  

  

 

ʈʠʩ. 2.3. ʇʨʝʧʘʨʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʇʽʜ ʟʘʛʘʣʴʥʠʤ ʟʥʝʙʦʣʝʥʥʷʤ (ʚʥʫʪʨʽʰʥʴʦʧʝʨʠʪʦʥʘʣʴʥʝ ʚʚʝʜʝʥʥʷ 

ʪʽʦʧʝʥʪʘʣʫ ʥʘʪʨʽʶ ʚ ʜʦʟʽ 5 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʥʘʪʨʽʻʤ 

ʦʢʩʠʙʫʪʠʨʘʪʦʤ, 35 ʤʛ/ʢʛ), ʧʨʦʚʦʜʠʣʘʩʷ ʩʝʨʝʜʠʥʥʘ ʣʘʧʘʨʦʪʦʤʽʷ ʧʝʨʝʜʥʴʦʾ 

ʩʪʽʥʢʠ ʚʽʜ ʤʝʯʝʧʦʜʽʙʥʦʛʦ ʚʽʜʨʦʩʪʢʫ ʜʦ ʣʦʥʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ. ʇʨʦʚʦʜʠʣʘʩ̫ 

ʨʝʚʽʟʽʶ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʦʛʣʷʜ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʩʪʘʥʫ ʢʠʰʢʽʚʥʠʢʘ. 

ʊʘʢʦʞ ʚʠʢʦʥʫʚʘʣʠ ʟʘʙʨ̔ ʤʘʪʝʨʽʘʣʫ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʟ ʙʨʠʞʝʶ. 

ʊʘʢʦʞ ʚʠʚʯʘʣʠʩʷ ʰʣʷʭʠ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ʊʦʧʦʛʨʘʬʽʯʥʽ ʟʨʽʟʠ ʦʪʨʠʤʫʚʘʣʠ ʟ ʧʘʨʘʬʽʥʦʚʠʭ ʙʣʦʢʽʚ, ʫ ʷʢʽ ʙʫʚ ʟʘʣʠʪʠʡ 

ʧʦʧʝʨʝʜʥʴʦ ʬʢ̔ʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ.  

 

2.2.3. ɻʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ, ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ, ʷʢʽ ʙʫʣʠ ʟʘʙʘʨʚʣʝʥʽ 
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ʩʪʘʥʜʘʨʪʥʠʤʠ ʛʽʩʪʦʣʦʛʯ̔ʥʠʤʠ  ʤʝʪʦʜʠʢʘʤʠ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʡʥʠʭ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ, ʩʚʽʪʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʛʣʷʜʦʚʠʭ ʚʠʜʽʚ 

ʟʘʙʘʨʚʣʝʥʥʷ (ʟʘʣʽʟʥʠʡ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ  ɻʝʡʜʝʥʛʘʡʥʘ, ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ). 

ʄʝʪʦʶ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʥ ̫ʧʦʨʫʰʝʥʴ ʪʘ ʟʤʽʥ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ  

ʨʽʚʥʽ ʩʪʨʫʢʪʫʨ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʘ ʡʦʛʦ ʧʝʨʝʛʦʨʦʜʦʢ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʙʘʨʦʪʨʘʚʤʠ.  

ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥʫ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʬʽʢʩʫʚʘʣʠ ʚ ʨʽʜʠʥʽ ɹʫʝʥʘ; ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʫʢʣʘʜʘʣʠ ʚ ʧʘʨʘʬʥ̔. ʅʘ 

ʤʽʢʨʦʪʦʤʽ ʄʉ-2 ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ ʪʢʘʥʠʥʠ, ʪʦʚʱʠʥʦʶ 5-7 ʤʢʤ. ɼʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʛʣʷʜʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘʙʘʨʚʣʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʟʨʽʟʚ̔ ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʤʘʪʦʢʩʠʣʽʥʫ-ʝʦʟʠʥʫ ʪʘ ʟʘʣʽʟʥʦʛʦ ʛʝʤʘʪʦʢʩʠʣʽʥʫ 

ɻʝʡʜʝʥʛʘʡʥʘ. ɼʣʷ ʮʴʦʛʦ ʟʨʽʟʠ ʧʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʘʤʣʷʣʠ 

5 % ʨʦʟʯʠʥʦʤ ʟʘʣʽʟʥʦ ʘʤʽʘʯʥʠʭ ʢʚʘʩʮʚ̔ ʧʨʦʪʷʛʦʤ 6 ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

+70Üʉ, ʪʘ ʬʘʨʙʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ɻʝʡʜʝʥʛʘʡʥʘ (0,5 ʛ ʛʝʤʘʪʦʢʩʠʣʽʥʫ ʫ 10 ʤʣ 

ʝʪʘʥʦʣʫ ʽ 90 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ  ʚʦʜʠ) ʧʨʦʪʷʛʦʤ 4 ʭʚʠʣʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ + 

80Ü ʉ. ʇʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʬʘʨʙʦʚʘʥʽ ʟʨʽʟʠ ʫʢʣʘʜʘʣʠ ʚ ʙʘʣʴʟʘʤ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʪʦʥʢʠʭ ʩʪʨʫʢʪʫʨ (ʦʙʦʣʦʥʢʠ, ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʚʦʣʦʢʦʥ, 

ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜʫ ʩʪʽʥʦʢ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ) ʛʦʪʫʚʘʣʠ ʥʘʧʽʚʪʦʥʢʦʾ ʟʨʽʟʠ 

ʪʦʚʱʠʥʦʶ 1-2 ʤʢʤ (ʝʧʦʥ-ʘʨʘʣʜʠʪ; ʣʦʚʠʢʨʠʣ) ʪʘ ʛʦʪʫʚʘʣʠ ʜʣʷ 

ʩʪʝʨʝʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʧʽʚʪʦʥʢʠʭ ʟʨʽʟʽʚ ʬʨʘʛʤʝʥʪʽʚ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʰʤʘʪʦʯʢʠ ʪʢʘʥʠʥʠ ʦʙô̒ ʤʦʤ ʙʣʠʟʴʢʦ 1 ʤʤ3 ʬ̔ʢʩʫʚʘʣʠ ʫ 

2,5 % ʨʦʟʯʠʥʽ ʛʣʶʪʘʨʘʣʴʜʝʛʠʜʫ, ʚʠʛʦʪʦʚʣʝʥʠʤ ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʠʤ ʙʫʬʝʨʽ 

(pH 7,4) ʧʨʦʪʷʛʦʤ 2-ʭ ʛʦʜʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ɼʦʬʽʢʩʘʮʽʶ 

ʧʨʦʚʦʜʠʣʠ 1% ʨʦʟʯʠʥʦʤ ʯʦʪʠʨʠʦʢʠʩʫ ʦʩʤʽʶ ʥʘ ʪʦʤʫ ʞ ʙʫʬʝʨʽ ʧʨʦʪʷʛʦʤ 2-

ʭ ʛʦʜʠʥ. ʇʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʰʤʘʪʦʯʢʠ ʪʢʘʥʠʥʠ ʫʢʣʘʜʘʣʠ ʚ ʩʫʤʽʰ ʝʧʦʥʫ ʪʘ 

ʘʨʘʣʜʠʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ [69,128,217]. ʅʘʧʽʚʪʦʥʢ ̔ ʟʨʽʟʠ 

ʪʦʚʱʠʥʦʶ 1 ʤʢʤ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ ʋʄʊʇ-5-ʄ. ɼʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʛʣʷʜʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʬʘʨʙʫʚʘʣʠ ʟʨʽʟʠ ʤʝʪʠʣʝʥʦʚʠʤ 

ʙʣʘʢʠʪʥʠʤ ʘʟʫʨʦʤ II ï ʦʩʥʦʚʥʠʤ ʬʫʢʩʽʥʦʤ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʥʘʧʽʚʪʦʥʰ ̔ʟʨʽʟʠ 

ʥʘʥʦʩʠʣʠ 1 ʤʣ ʬʘʨʙʫʶʯʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ 6,9), ʱʦ ʤʽʩʪʠʪʴ 0,13 % 
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ʤʝʪʠʣʝʥʦʚʦʛʦ ʙʣʘʢʠʪʥʦʛʦ, 0,02 % ʘʟʫʨʫ II, 10 % ʛʣʽʮʝʨʠʥʫ, 10 % ʤʝʪʘʥʦʣʫ 

ʧʨʠ + 65 Üʉ, ʧʨʦʪʷʛʦʤ 5-6 ʭʚʠʣʠʥ. ʇʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʟʨʽʟʠ 

ʫʢʣʘʜʘʣʠ  ʥʘ 1 ʭʚʠʣʠʥʫ ʚ 0,05 % ʨʦʟʯʠʥ ʦʩʥʦʚʥʦʛʦ ʬʫʢʩʠʥʫ ʧʨʠ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʽ. ʇʽʩʣʷ ʧʨʦʤʠʚʘʥʥʷ ʪʘ ʚʠʩʫʰʫʚʘʥʥʷ ʥʘ ʟʨʽʟʠ ʥʘʥʦʩʠʣʠ 

ʽʤʝʨʩʽʡʥʝ ʤʘʩʣʦ ʪʘ ʥʘʢʨʠʚʘʣʠ ʧʦʢʨʠʚʥʠʤ ʩʢʣʦʤ.  

ɺʽʜʥʦʩʥʽ ʦʙô̒ ʤʠ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʪʘ ʤô̫ ʟʦʚʦʾ ʯʘʩʪʢʠ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʪʦʯʢʦʚʦʛʦ ʨʘʭʫʥʢʫ [10, 20, 21] ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʢʫʣʷʨʥʠʭ ʚʩʪʘʚʦʢ ʟʘ ʬʦʨʤʫʣʦʶ: 

Pt

Pi
Vv= ,       (2.1) 

ʜʝ Vv - ʚʽʜʥʦʩʥʠʡ ʦʙôʻʤ ʩʪʨʫʢʪʫʨʠ; ʈ ̔- ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ 

ʣʽʥʽʡ ʪʝʩʪ-ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʠ; ʈt ï ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʣʽʥʽʡ ʪʝʩʪ-ʩʠʩʪʝʤʠ. 

ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʻ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʛʽʩʪʦʛʝʥʝʪʠʯʥʠʭ  ʧʨʦʮʝʩʽʚ ʤʦʨʬʦʛʝʥʝʟʫ, ʫ 

ʟʚô̫ ʟʢʫ ʟ ʾʭ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ. ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ 

ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʧʨʦʮʝʩʠ ʢʣʽʪʠʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʷʢ ʫ ʥʦʨʤʽ, ʪʘʢ ʽ ʚ 

ʧʘʪʦʣʦʛʽʾ.  

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNOS ʪʘ ʘʫʪʦʬʘʛʽʾ 

LC3B ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʮʠʪʦʩʧʝʮʠʬʽʯʥʽ ʤʘʨʢʝʨʠ eNOS ʪʘ LC3B, ʷʢʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʩʫʜʠʥʥʦʤʫ ʝʥʜʦʪʝʣʽʾ. ɺʥʫʪʨʽʰʥʽʤ ʢʦʥʪʨʦʣʝʤ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʟʘʙʘʨʚʣʝʥʥʷ ʻ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʨʢʝʨʘ eNOS ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ. ʎ ̔

ʤʘʨʢʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ 

ʘʫʪʦʬʘʛʽʾ, ʘ ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʤʘʨʢʝʨʫ ʩʪʘʣʦ ʽʥʜʠʢʘʪʦʨʦʤ ʪʨʦʬʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ.  

ɿʨʽʟʠ ʪʦʚʱʠʥʦʶ 3-5 ʤʢʤ ʥʘʥʦʩʠʣʠ ʥʘ ʘʜʛʝʟʠʚʥʽ ʧʨʝʜʤʝʪʥʽ ʩʢʝʣʴʮʷ 

Superfrost (Thermo, ʅʽʤʝʯʯʠʥʘ), ʜʘʣʽ ʚʦʥʠ ʜʝʧʘʨʘʬʽʥʽʟʫʚʘʣʠʩʷ ʢʩʠʣʦʣʦʤ. 

ɸʢʪʠʚʥʽʩʪʴ ʝʥʜʦʛʝʥʥʦʾ ʧʝʨʦʢʩʠʜʘʟʠ ʙʣʦʢʫʚʘʣʠ 3 % ʨʦʟʯʠʥʦʤ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʫ 70 % ʤʝʪʘʥʦʣʽ ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ.  
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ʇʦʪʽʤ ʟʨʽʟʠ ʧʨʦʤʠʚʘʣʠ ʚ ʪʨʴʦʭ ʟʤʽʥʘʭ ʥʘʪʨʽʡ ï ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʫ (PBS) ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʜʝʤʘʩʢʫʚʘʥʥʷ (HIAR ï 

heat  induced antigene retrieval) ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʛʨʽʚʘʥʥʷ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʚ 

ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ ʟ ʨʅ = 6.0 (ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 98 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʶ) ʽʟ ʩʠʤʝʪʨʠʯʥʠʤ  ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʢʝʣʝʮʴ 

ʫ ʢʶʚʝʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ 2 ʤʣ ʜʝʪʝʨʛʝʥʪʫ Triton ï X 100 (Sigma, ʅʽʤʝʯʯʠʥʘ) 

ʥʘ 200 ʤʣ ʮʠʪʨʘʪʥʦʛʦ ʙʫʬʝʨʫ. ʇʽʩʣʷ ʧʨʦʤʠʚʘʥʥʷ ʚ ʪʨʴʦʭ ʟʤʽʥʘʭ PBS, 

ʩʢʝʣʴʮʷ ʨʦʟʪʘʰʫʚʘʣʠ ʥʘ ʧʣʘʥʰʝʪʽ ʟ ʚʦʣʦʛʦʶ ʧʽʜʢʣʘʜʢʦʶ ʪʘ ʽʥʢʫʙʫʚʘʣʠʩʷ ʟ 

ʨʦʟʯʠʥʦʤ ʙʣʦʢʫʶʯʦʾ ʩʠʨʦʚʘʪʢʠ (ʥʦʨʤʘʣʴʥʘ ʢʦʟʷʯʘ ʚʠʚʦʨʦʪʢʘ) ʚ 1% BSA 

(ʙʠʯʘʯʠʡ ʩʠʨʦʚʘʪʢʦʚʠʡ ʘʣʴʙʫʤʽʥ) ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ. ʋ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʪʠʪʽʣʘ ʜʦ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNOS ʪʘ ʘʫʪʦʬʘʛʽʾ 

LC3B (ʧʦʣʽʢʣʦʥʘʣʴʥʝ ʢʨʦʣʷʯʝ ʘʥʪʠʪʽʣʦ, Anti-LC3B, 100 ʤʢʛ, Abcam), 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʛʽʧʦʢʩʽʾ HIF-1ʘ. 

ɽʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽ ʁ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʥʝʘʜʝʢʚʘʪʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʝʥʜʦʪʝʣʽʶ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. eNOS ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦ, ʡʦʛʦ ʨʽʚʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʥʘʧʨʫʛʠ 

ʟʩʫʚʫ,  ʬʽʟʠʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ɸʫʪʦʬʘʛʽʷ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ ʛʦʤʝʦʩʪʘʟʫ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʦʞʝ 

ʙʫʪʠ ʻʜʠʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʢʦʣʠ ʚ ʢʣʽʪʠʥʽ ʻ ʧʦʨʫʰʝʥʥʷ ʚ 

ʽʥʜʫʢʮʽʾ ʘʧʦʧʪʦʟʫ.    

ʋʩʽ ̔ʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʘʨʘʬʽʥʦʚʠʭ ʟʨʽʟʘʭ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʚʠʥʥʠʭ 

ʘʥʪʠʪʽʣ (DACO) ʠ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʮʝʥʪʨ ̔ɼʄʋ.  

 

2.2.4 ʊʨʘʥʩʤʽʩʽʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 

ɼʣʷ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʨʘʛʤʝʥʪʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ ʟʘʙʠʨʘʣʠ ʪʘ ʬʽʢʩʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 2,5%-

ʚʦʛʦ ʨʦʟʯʠʥʫ ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʦʤʫ 

ʙʫʬʝʨʽ (ʨʅ 7,3). ʇʦʩʪʬʽʢʩʘʮʽʶ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʫ 1%-ʥʦʤʫ 

ʟʘʙʫʬʝʨʝʥʦʤʫ ʨʦʟʯʠʥʽ OsO4 ʫʧʨʦʜʦʚʞ 1 ʛʦʜʠʥʠ. ɿʥʝʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥʠ 
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ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʠʨʪʽʚ ʥʘʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʧʨʦʧʽʣʝʥʦʢʩʠʜʫ, ʧʽʩʣʷ ʯʦʛʦ ʤʘʪʝʨʽʘʣ ʟʘʢʣʶʯʘʣʠ ʚ ɽʧʦʥ-812 (çSPI-PonÊ 

812 Epoxy Embedding Kitè, ʉʐɸ). 

ʋʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ ʟʘʚʪʦʚʰʢʠ 60-80 ʥʤ ʚʠʛʦʪʦʚʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʫ ʋʄʊʇ-6ʄ (çSELMIè, ʋʢʨʘʾʥʘ) ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ 

ʦʧʦʨʥʠʭ ʤʽʜʥʠʭ ʩʽʪʦʯʢʘʭ (Mesh Regular Grid 200). ʇʦʜʚʽʡʥʝ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʟʘ ʈʝʡʥʦʣʴʜʩʦʤ ʧʨʦʚʦʜʠʣʠ 5%-ʚʠʤ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ 

ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʧʨʦʪʷʛʦʤ 10 ʭʚ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +37ÁC ʟ ʥʘʩʪʫʧʥʦʶ 

ʽʤʧʨʝʛʥʘʮʽʻʶ ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ ʩʚʠʥʮʶ ʟʘ ʤʝʪʦʜʦʤ ʈʝʡʥʦʣʴʜʩʘ ʧʨʦʪʷʛʦʤ 

15 ʭʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤʽʢʨʦʩʢʦʧʘ ʇɽʄ-100-01 (çSELMIè, ʋʢʨʘʾʥʘ) ʟ ʥʘʧʨʫʛʦʶ ʧʨʠʩʢʦʨʝʥʥʷ 70-

75 ʢɺ ʽ ʧʝʨʚʠʥʥʠʭ ʟʙʽʣʴʰʝʥʥʷʭ ʚʽʜ 1500 ʜʦ 20000 ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ. 

ɽʣʝʢʪʨʦʥʥʽ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ 

ʚʠʚʦʜʫ ʟʦʙʨʘʞʝʥʴ SEO-SCAN. ɿʘʛʘʣʦʤ, ʝʣʝʢʪʨʦʥʥʦ ʤʽʢʨʦʩʢʦʧʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ.  

ʆʪʞʝ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʻ ʧʦʩʣʜ̔ʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ 

ʟʜʽʡʩʥʠʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥ ̫ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʤʦʨʬʦʛʝʥʝʟ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

 

2.3. ʄʦʨʬʦʤʝʪʨʽʷ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʋ ʤʝʞʘʭ ʤʦʨʬʦʣʦʛʽʾ ʩʠʩʪʝʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ: ʢʽʣʴʢʽʩʥʠʤ ʦʧʠʩʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙô̒ ʢʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʟʚô̫ ʟʢʫ ʤʽʞ ʥʠʤʠ. ɺʦʜʥʦʯʘʩ, 

ʧʝʨʰʫ ʯʘʩʪʠʥʫ ʩʠʩʪʝʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʢʽʣʴʢʽʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʝʨʫʚʘʣʠʩʷ ʟʘʛʘʣʴʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʪʝʨʝʦʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʧʨʘʮʷʭ [80,83,88,164].  

ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʱʫʨʘ ʟʘʛʘʣʦʤ ʚʢʣʶʯʘʣʦ ʚʠʤʽʨ ʜʦʚʞʠʥʠ 

ʪʽʣʘ ʱʫʨʽʚ, ʜʦʚʞʠʥʠ ʭʚʦʩʪʘ, ʤʘʩʠ ʪʽʣʘ. ɺʠʤʽʨ ʜʦʚʞʠʥʠ ʪʽʣʘ ʽ ʭʚʦʩʪʘ 
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ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʨʬʦʤʝʪʨʠʯʥʦʾ ʣʽʥʽʡʢʠ. ɺʘʛʘ ʚʠʟʥʘʯʘʣʘʩʴ ʟ̔ 

ʪʦʯʥʽʩʪʶ ʜʦ 1 ʛʨ. ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩ̫ ʥʘ ʨʽʚʥʽ ʮʽʣʦʾ 

ʜʽʣʷʥʢʠ ʦʨʛʘʥʘ, ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʟʨʽʟʫ ʪʘ ʪʦʯʢʫ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ.  

2.3.1. ʄʦʨʬʦʤʝʪʨʽʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʅʘ ʥʝʬʽʢʩʦʚʘʥʦʤʫ ʧʨʝʧʘʨʘʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʪʷʛʥʫʪʦʛʦ ʽʟ ʪʨʫʧʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʾ ʪʚʘʨʠʥʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʾ ʣʽʥʽʡʢʠ ʚʠʤʽʨʶʚʘʣʠ ʧʦʜʦʚʞʥʽʡ, ʧʦʧʝʨʝʯʥʠʡ ʽ ʧʝʨʝʜʥʴʦ-

ʟʘʜʥʽʡ ʨʦʟʤʽʨʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ.  

2.3.2. ɻʽʩʪʦʤʝʪʨʽʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʝʨʮʷ ʚʠʤʽʨʶʚʘʣʠ ʪʦʚʱʠʥʫ ʩʝʨʮʝʚʦʾ 

ʩʪʽʥʢʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʷʢ ʣʽʚʦʛʦ, ʪʘʢ ʽ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʽʚ ʽ ʤʽʞʣʫʥʦʯʢʦʚʦʾ 

ʧʝʨʝʪʠʥʢʠ. ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʫʢʣʘʜʘʣʠ ʚ ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ ʧʝʚʥʽ ʰʤʘʪʦʯʢʠ, ʘ ʚʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʘʭ. ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʠʟʥʘʯʘʣʠ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ 

ʟʨʽʟʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʩʝʨ̔ʾ ʟʨʽʟʽʚ. ɿʨʽʟʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʢʦʚʠʭ ʧʣʦʱʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨ ï 

ʤʽʢʨʦʤʝʪʨʘ ʄʆɺ 1-16.  

ɿʚʘʞʘʶʯʠ ʥʘ ʩʧʝʮʠʬʽʢʫ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʜʝʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

¶ ʪʦʚʱʠʥʘ ʩʪʥ̔ʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʥʦʨʤʽ, ʧʽʩʣ ̫ ʚʧʣʠʚʫ 

ʙʘʨʦʪʨʘʚʤʠ; (ʤʢʤ), ʄÑm; 

¶ ʚʘʛʦʚʽ ʧʦʢʘʟʥʠʢʠ ʱʫʨʽʚ ʟʘʛʘʣʦʤ (ʚʦʣʦʛʠʡ ʚʘʛʘ) (ʤʢʤ), ʫ ʥʦʨʤʽ, ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ʄÑm; 

¶ ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ ʫ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʰʤʘʪʦʯʢʘʭ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ (%), ʫ ʥʦʨʤʽ, ʧʽʩʣ ̫ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ; (ʤʢʤ), 

ʄÑm. 

2.3.3. ɺʘʨʽʘʮʽʡʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʨʬʦʣʦʛʦ-ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʨʫʰʝʥʴ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 
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ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝʡ ʘʥʘʣʽʟ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ, 

ʢʦʞʥʠʡ ʟ̔ ʷʢʠʭ ʚʠʨʽʰʫʻ ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ.  

ʇʣʘʥʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ 

ʚʠʙʽʨʢʠ ʻ ʥʝʦʙʭʽʜʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-

ʷʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʤʫ ʱʦ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʦʧʝʨʝʜʥʻ ʦʙʯʠʩʣʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʟʥʘʯʝʥʴ 

ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ ʽ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ ʚʠʟʥʘʯʘʣʦ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʚʠʙʽʨʢʠ [2.1-2.3]: 

2

minmax xx
x

+
=

 ;    (2.1) 

K

xx
sx

minmax +=  ,    (2.2) 

ʜʝ x ï ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ;  

xmin ʠ xmax ï ʣʽʤʽʪʠ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ;  

sx ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ;  

K ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ  ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦ :ʁ 

2
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D
= xst

n  , (2.3) 

ʜʝ n ï ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʙʽʨʢʠ;  

t ï ʥʦʨʤʦʚʘʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʟ ʷʢʠʤ ʧʦʚôʷʟʘʥʠʡ ʪʦʡ ʯʠ ʽʥʰʠʡ ʨʽʚʝʥʴ 

ʚʽʨʦʛʽʜʥʦʩʪʽ; 

sx ï ʚʠʙʽʨʢʦʚʘ ʜʠʩʧʝʨʩʽʷ;  

D - ʚʝʣʠʯʠʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʝʞʽ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

 

ʗʢʱʦ ʦʪʨʠʤʘʥʝ ʚ ʨʦʙʦʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʽʜʧʦʚʽʜʘʣʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ɻʘʫʩʘ, ʪʦ ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʽʜʜʘʚʘʣʠʩʷ 
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ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʭ - 

ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ; sx2 - ʜʠʩʧʝʨʩʽʷ; sx - ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ; Cv - ʢʦʝʬʽʮʽʻʥʪ ʚʘʨ̔ʘʮʽʾ;  ss - ʧʦʤʠʣʢʘ ʩʝʨʝʜʥʴʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʫʣʠ [2.4-2.11]: 
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n

xx
s i

x
ä -
=2

 ; (2.5) 

2
xx ss =  ; (2.6) 
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v  ; (2.7) 
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2

=  , (2.8) 

ʜʝ n ï ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʙʽʨʢʠ;  

xi ï ʚʘʨʽʘʥʪʠ ʚʠʙʽʨʢʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʝʡ ʨʦʟʭʦʜʞʝʥʴ ʤʽʞ ʚʠʙʽʨʢʘʤʠ ʧʨʦʚʦʜʠʣʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (t), ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ : 

2

2

2

1
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ss ss

xx
t

+

-
=

 , (2.9) 

 

ʜʝ x1 ʽ  x2 ï ʩʝʨʝʜʥʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʚʠʙʽʨʦʢ;  

ss1  ̔  ss2 ï ʧʦʤʠʣʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ. 

 ʅʫʣʴʦʚʫ  ʛʽʧʦʪʝʟʫ ʫʩʫʚʘʣʠ, ʷʢʱʦ ʢʨʠʪʝʨʽʡ t ʉʪʴʶʜʝʥʪʘ ʧʝʨʝʚʠʱʫʚʘʚ 

ʪʘʙʣʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʫʧʝʥʽʚ ʚʦʣʽ ʽ 5%-ʛʦ ʨʽʚʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ. 
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ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʡ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟ 

ʦʙʯʠʩʣʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ: 
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 , (2.10) 

 

ʜʝ xi ʽ yi ï ʧʘʨʥʽ ʚʘʨʽʘʥʪʠ ʟʚô̫ ʟʘʥʠʭ ʦʟʥʘʢ. 

ʆʮʽʥʢʫ ʚʽʨʦʛʽʜʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ t, ʟʘ ʬʦʨʤʫʣʦʶ: 
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 , (2.11) 

 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ 

ʚʠʟʥʘʯʘʣʠ ʩʠʣʫ ʟʚô̫ ʟʢʫ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʇʨʠ ʟʥʘʯʝʥʥʷʭ r = 

0-0,3 ʦʮʽʥʶʚʘʣʠ ʷʢ ʩʣʘʙʢʠʡ ʟʚô̫ ʟʦʢ; ʧʨʠ r = 0,3-0,7 - ʩʝʨʝʜʥʽʡ ʽ r = 0,7-1 - 

ʩʠʣʴʥʠʡ ʟʚô̫ ʟʦʢ . 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʫʩʽ ʦʪʨʠʤʘʥʽ ʮʠʬʨʦʚʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠ ʪʘ ʦʙʨʦʙʣʷʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ IBM PC çPentiumè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʣʽʮʝʥʟʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ STATISTIKA ʚʝʨʩʽʷ 6.1 ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ ï AGAR 909  E 

415822FA.  

ʆʪʞʝ, ʧʦʜʘʥʠʡ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʘʪʝʨʘ̔ʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ 
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ʟʜʽʡʩʥʠʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʪ̔ʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʤʦʨʬʦʛʝʥʝʟ ʩʝʨʮʷ ʱʫʨʽʚ ʫ ʥʦʨʤʽ, ʧʽʩʣ ̫ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʚ ʫʤʦʚʘʭ ʛʽʧʦʪʠʨʝʦʟʫ. 

 



ʈʆɿɼɯʃ 3 

ɺʇʃʀɺ ʋɼɸʈʅʆ-ʍɺʀʃʔʆɺʆɻʆ ɺʇʃʀɺʋ ʅɸ ʉʊɯʅʂʋ ʊʆʅʂʆɻʆ 

ʂʀʐɽʏʅʀʂɸ ʋ ʈɸʅʅɯʁ ʇɽʈɯʆɼ 

 

 

3.1.  ɹʫʜʦʚʘ ʪʘ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʊʦʥʢʘ ʢʠʰʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʪʨʫʙʯʘʩʪʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʻ ʥʘʡʜʦʚʰʦʶ 

ʯʘʩʪʠʥʦʶ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʩʩʘʚʮʽʚ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʚʠʚʯʘʣʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʣʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʢʠʰʝʯʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʘʨʪʝʨʽʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʘʤʝʪʨ ʪʦʥʢʦʾ ʢʠʰʢʠ ʙʽʣʠʭ ʱʫʨʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 2,8-6,2 ʤʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ ï 4,5Ñ0,4 ʤʤ, ʨ<0,05). ɺʦʜʥʦʯʘʩ ʧʦʜʦʚʞʥʷ 

ʜʦʚʞʠʥʘ ʾʾ ʚʘʨʽʘʪʠʚʥʘ ʚ ʤʝʞʘʭ 809,0-1110,0 ʤʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ ï 985,5Ñ7,6 ʤʤ 

(ʨ<0,05). 

ʂʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʝʨʝʜʥʴʦʾ ʙʨʠʞʦʚʦʾ 

ʘʨʪʝʨʽʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʫ ʜʦʚʛʽʡ ʙʨʠʞʽ, ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʟʘʜʥʽʡ ʙʨʠʞʦʚʽʡ ʘʨʪʝʨʽʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʫ ʢʦʨʦʪʢʠʡ 

ʙʨʠʞʽ (ʨʠʩ.3.1).  

 

ʈʠʩ. 3.1. ʌʨʘʛʤʝʥʪ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʟ ʙʨʠʞʝʶ, ʨʦʟʩʠʧʥʠʡ ʪʠʧ 
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ʂʨʘʥʽʘʣʴʥʘ ʡ ʢʘʫʜʘʣʴʥʘ ʙʨʠʞʦʚʘ ʘʨʪʝʨʽ ̫ʚ ʜʽʣʷʥʮʽ ʩʣʽʧʦʾ ʽ ʢʣʫʙʦʚʦʾ 

ʢʠʰʢʠ ʫʪʚʦʨʶʶʪʴ ʘʥʘʩʪʦʤʦʟ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʝʨʤʽʥʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʫ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʡ ʧʦʯʘʪʢʦʚʠʡ ʚʽʜʜʽʣ ʪʦʚʩʪʦʛʦ ʢʠʰʢʽʚʥʠʢʘ  

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʙʘʩʝʡʥʫ ʜʚʦʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ.  

ɺʽʜ ʢʨʘʥʽʘʣʴʥʦʾ ʙʨʠʞʦʚʦʾ ʘʨʪʝʨʽʾ ʚʽʜʭʦʜʷʪʴ ʪʦʥʢʦ ʢʠʰʢʦʚʽ ʘʨʪʝʨʽʾ, 

ʜʽʣʷʪʴʩʷ ʜʠʭʦʪʦʤʽʯʥʦ ʥʘ ʘʨʪʝʨʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʽ ʪʘʢ ʩʘʤʦ ʥʘ ʘʨʪʝʨʽʾ ʧôʷʪʦʛʦ 

ʧʦʨʷʜʢʫ, ʱʦ ʧʽʜʭʦʜʷʪʴ ʧʦ ʙʨʠʞʦʚʦʤʫ ʢʨʘʶ ʜʦ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ, 

ʫʪʚʦʨʶʶʯʠ  ʘʨʪʝʨʽʘʣʴʥʽ ʜʫʛʠ,  ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʭʦʜʷʪʴ ʫ ʩʪʽʥʢʫ ʢʠʰʢʠ 

(ʨʠʩ.3.2). 

 

ʈʠʩ. 3.2. ʌʨʘʛʤʝʥʪ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʟ ʙʨʠʞʝʶ, ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʪʠʧ 

ʋ ʧôʷʪʜʝʩʷʪʠ ʚʽʜʩʦʪʢʘʭ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽʥʰʘ ʢʘʨʪʠʥʘ, ʢʦʣʠ ʜʦ 

ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ ʧʽʜʭʦʜʷʪʴ ʘʨʪʝʨʽʾ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʙʽʣʴʰ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʪʠʧ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ. ʎʝ ʙʫʣʦ ʚʠʜʥʦ 

ʚʽʟʫʘʣʴʥʦ, ʟʘ ʫʤʦʚʠ ʦʜʥʘʢʦʚʦ ʾʜʦʚʞʠʥʠ ʙʨʠʞʽ, ʟʤʽʥʶʚʘʣʘʩʷ ʜʦʚʞʠʥʘ ʘʨʪʝʨʽʡ 

ʧʝʨʰʦʛʦ  ̔ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ, ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʘʨʪʝʨʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʜʭʦʜʷʪʴ ʜʦ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʨʽʟʥʠʮʷ ʚ ʪʠʧʘʭ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʥʝ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʘ ʪʘʢʦʞ ʥʘ ʚʽʜʪʝʨʤʽʥʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  
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ʄʘʢʨʦʩʢʦʧʽʯʥʠʡ ʚʠʜ ʢʠʰʝʯʥʠʢʘ ʽ ʙʨʠʞʽ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ. (ʨʠʩ 3.3) 

ʈʠʩ. 3.3 ʄʘʢʨʦʩʢʦʧʽʯʥʠʡ ʚʠʜ ʢʠʰʝʯʥʠʢʘ ʽ ʙʨʠʞʽ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ 

 

3.2.  ɻʽʩʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ 

ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʫ  ʙʽʣʠʭ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʣʠʟʦʚʘ, ʤô̫ ʟʦʚʘ ʡ ʩʝʨʦʟʥʘ ʦʙʦʣʦʥʢʠ 

ʩʪʨʫʢʪʫʨʥʦ ʨʦʟʚʠʥʝʥʽ, ʤʘʶʪʴ ʯʽʪʢʽ ʤʝʞʽ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʤʽʩʪʠʪʴ ʚʦʨʩʠʥʢʠ 

ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʫ ʧʨʦʩʚʽʪʦʢ ʧʦʨʦʞʥʠʥʠ ʢʠʰʝʯʥʠʢʫ ʪʘ 

ʢʨʠʧʪʠ ʥʝʟʥʘʯʥʦʾ ʛʣʠʙʠʥʠ. ʇʦʚʝʨʭʥʷ ʚʦʨʩʠʥʦʢ ʽ ʢʨʠʧʪ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʥʪʝʨʦʮʠʪʘʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʦʚʘʣʴʥʠʤʠ ʷʜʨʘʤʠ. ʉʝʨʝʜ ʝʥʪʝʨʦʮʠʪʽʚ 
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ʨʦʟʪʘʰʦʚʘʥʽ ʙʦʢʘʣʦʚʠʜʥʽ ʝʢʟʦʢʨʽʥʦʮʽʪʠ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʢʨʠʧʪʘʭ. ʅʘ ʜʥʽ ʢʨʠʧʪ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʢʣʽʪʠʥʠ ʇʘʥʝʪʘ ʟ 

ʷʩʢʨʘʚʦ-ʯʝʨʚʦʥʠʤʠ ʘʮʠʜʦʬʽʣʴʥʠʤʠ ʛʨʘʥʫʣʘʤʠ (ʨʠʩ.3.4). 

 

ʈʠʩ. 3.4. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. Ĭ100. 

ʆʜʥʽʻʶ ʟ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʻ 

ʩʠʩʪʝʤʘ ʚʦʨʩʠʥʦʢ. ʂʨʠʧʪʦ ʢʠʰʢʦʚʽ ʚʦʨʩʠʥʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʦʚʛʘʩʪʦʾ ʬʦʨʤʠ 

ʚʠʨʦʩʪʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʧʨʦʩʚʽʪ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʫʭʢʦʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ, ʟ ʤʽʦʮʠʪʘʤʠ ʛʣʘʜʢʦʾ ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ. ɺʦʨʩʠʥʢʠ ʚʢʨʠʪʽ ʝʧʽʪʝʣʽʘʣʴʥʦʶ ʧʣʘʩʪʠʥʢʦʶ, ʱʦ ʫʪʚʦʨʝʥʘ 

ʦʜʥʦʰʘʨʦʚʠʤ ʮʠʣʽʥʜʨʠʯʥʠʤ ʝʧʽʪʝʣʽʻʤ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʪʠʧʽʚ 

ʢʣʽʪʠʥ: ʩʪʦʚʧʯʘʩʪʽ ʝʧʽʪʝʣʽʶʮʠʪʠ ʟ ʦʙʣʷʤʽʚʢʦʶ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʪʘ 

ʝʥʜʦʢʨʠʥʦʮʠʪʠ. ʅʘ ʘʧʽʢʘʣʴʥʠʡ ʧʦʚʝʨʭʥʽ ʩʪʦʚʧʯʘʩʪʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʦʩʥʦʚʥʠʭ 

ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʚʦʨʩʠʥʦʢ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʪʦʥʢʘ ʧʦʩʤʫʛʦʚʘʥʘ 

ʦʙʣʷʤʽʚʢʘ ʧʦʤʽʨʥʦʾ ʦʧʪʠʯʥʦ ʾʱʽʣʴʥʽʩʪʶ. ʄʽʞ ʩʪʦʚʧʯʘʩʪʠʤʠ ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ ʟ 

ʦʙʣʷʤʽʚʢʦʶ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʥʝʚʝʣʠʢʽ 

ʙʘʟʠʬʽʣʴʥʽ ʷʜʨʘ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʙʘʟʘʣʴʥʦ. ʎʠʪʦʧʣʘʟʤʘ ʟʘʧʦʚʥʝʥʘ 

ʩʝʢʨʝʪʦʨʥʠʤʠ ʛʨʘʥʫʣʘʤʠ, ʧʨʦʟʦʨʘ. (ʨʠʩ.3.5). 
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ʈʠʩ. 3.5. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. ʆʢ ʭ10; ʦʙ ʭ10. 

 

ʂʠʰʢʦʚʽ ʢʨʠʧʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʷʚʣʷʣʠ ʩʦʙʦʶ ʚʫʟʴʢʽ ʪʨʫʙʯʘʩʪʽ 

ʚʨʦʩʪʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʠ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʝʧʽʪʝʣʽʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ ʢʨʠʧʪ ʫʪʚʦʨʝʥʘ ʩʪʦʚʧʯʘʩʪʠʤʠ 

ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ ʟ ʦʙʣʷʤʽʚʢʦʶ, ʩʪʦʚʧʯʘʩʪʽ ʢʣ̔ʪʠʥʠ ʙʝʟ ʦʙʣʷʤʽʚʢʠ, 

ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, ʝʥʜʦʢʨʠʥʦʮʠʪʠ ʪʘ ʢʣʽʪʠʥʠ ʇʘʥʝʪʘ. ʎʠʪʦʧʣʘʟʤʘ ʢʨʠʧʪ 

ʤʘʻ ʦʮʝʜʦʬʽʣʴʥʫ ʟʝʨʥʠʩʪʽʩʪʴ. ʋ ʩʪʦʚʧʯʘʩʪʠʭ ʝʧʪ̔ʝʣʽʦʮʠʪʘʭ ʙʝʟ ʦʙʣʷʤʽʚʢʠ,  

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʜʥʽ ʢʨʠʧʪ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʤʽʪʦʟʥʽ ʢʣʽʪʠʥʠ. ɺʠʩʦʪʘ 

ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʢʨʠʧʪ ʤʝʥʰʝ, ʥʽʞ ʫ ʩʢʣʘʜʽ ʚʦʨʩʠʥʦʢ. 

ʄôʷʟʦʚʫ ʧʣʘʩʪʠʥʢʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʩʢʣʘʜʘʶʪʴ ʛʣʘʜʢʽ 

ʤôʷʟʦʚʽ ʢʣʽʪʠʥʠ. ɺʦʥʘ ʫʪʚʦʨʝʥʘ ʜʚʦʤʘ ʰʘʨʘʤʠ ʛʣʘʜʢʠʭ ʤʽʦʮʠʪʽʚ - ʚʥʫʪʨʽʰʥʽʤ 

ʢʦʩʦʮʠʨʢʫʣʷʨʥʠʤ ʽ ʟʦʚʥʽʰʥʽʤ ʢʦʩʦʧʦʟʜʦʚʞʥʽʤ. ʄʽʞ ʤô̫ ʟʦʚʠʤʠ ʰʘʨʘʤʠ 

ʨʦʟʪʘʰʦʚʘʥʘ ʧʫʭʢʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʫ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʢʨʦʚʦʥʦʩʥʽ, 

ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ, ʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʨʚʦʚʽ ʩʧʣʝʪʝʥʥʷ.  

ɿʦʚʥʽʰʥʷ ʩʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ, ʷʢʘ ʫʪʚʦʨʝʥʘ ʧʫʭʢʦʶ 

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʧʦʢʨʠʪʘ ʤʝʟʦʪʝʣʽʻʤ. ɸʨʪʝʨʽʘʣʴʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥ 

ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʰʘʨʘʤʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ 



70 

 

ʰʠʨʦʢʦ ʧʝʪʣʷʩʪ ̔ ʫ ʧʽʜʩʣʠʟʦʚʦʤʫ ʧʨʦʰʘʨʢʫ ʽ ʚʫʟʴʢʦ ʧʝʪʣʷʩʪ ̔ ʫ ʚʣʘʩʥʽʡ 

ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɺʽʜ ʦʩʪʘʥʥʴʦʛʦ ʚʽʜʛʘʣʫʞʫʶʪʴʩʷ ʘʨʪʝʨʽʦʣʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʩʽʪʢʫ ʢʘʧʽʣʷʨʽʚ ʥʘʚʢʦʣʦ ʢʠʰʢʦʚʠʭ ʢʨʠʧʪ, ʘ ʪʘʢʦʞ ʘʨʪʝʨʽʦʣʠ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʫ ʢʠʰʢʦʚʽ ʚʦʨʩʠʥʢʠ ʪʘ ʬʦʨʤʫʶʪʴ ʩʽʪʢʫ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ. 

ɻʝʤʦʢʘʧʽʣʷʨʠ ʚ ʢʠʰʢʦʚʠʭ ʚʦʨʩʠʥʢʘʭ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʪʠʧʫ ʟ ʬʝʥʝʩʪʨʦʚʘʥʠʤʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ. ɻʝʤʦʢʘʧʽʣʷʨʠ ʟʣʠʚʘʶʪʴʩʷ ʚ 

ʧʦʩʪʢʘʧʽʣʷʨʥʽ ʚʝʥʫʣʠ. ɺʝʥʦʟʥʽ ʩʧʣʝʪʝʥʥʷ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʃʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʚ ʢʦʞʥʽʡ 

ʢʠʰʢʦʚʽʡ ʚʦʨʩʠʥʮʽ ʧʦʯʠʥʘʶʪʴʩʷ ʩʣʽʧʦ ʥʘ ʚʝʨʭʽʚʮʽ ʮʝʥʪʨʘʣʴʥʠʤʠ 

ʣʽʤʬʘʪʠʯʥʠʤʠ ʩʫʜʠʥʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʣʽʤʬʘʪʠʯʥʽ ʩʧʣʝʪʝʥʥʷ ʫ ʚʣʘʩʥʽʡ 

ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʘ ʪʘʢʦʞ ʣʽʤʬʘʪʠʯʥʽ ʩʧʣʝʪʝʥʥʷ ʚ ʧʽʜʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ.   

 

3.3.  ɻʽʩʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ 

ɸʥʘʣʽʟ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʫ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʚʝʨʭʽʚʢʘʭ ʚʦʨʩʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʘ 

ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʪʝʨʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪ ʢʠʰʝʯʥʠʢʫ, ʩʪʨʦʤʘ ʚʦʨʩʠʥ ʥʘʙʨʷʢʣʘ, ʫ 

ʧʽʜʩʣʠʟʦʚʦʤʫ ʪʘ ʘʜʚʝʥʪʠʮʽʡʥʦʤʫ ʰʘʨʘʭ ʥʘʷʚʥʽ ʧʫʩʪʦʪʽʣʽ ʧʦʨʦʞʥʠʥʠ ʪʘ 

ʯʠʩʣʝʥʥʽ ʜʽʣʷʥʢʠ ʚʽʜʰʘʨʫʚʘʥʥʷ (ʨʠʩ.3.6-7.). 

ɸʥʘʣʽʟ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʧʦʢʘʟʘʚ 

ʩʫʪʪʻʚʝ ʧʦʪʦʚʱʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʽʜʩʣʠʟʦʚʦʾ ʪʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨ̔ʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ʇʦʪʦʚʱʝʥʥʷ ʰʘʨʽʚ ʩʪʽʥʢʠ 

ʢʠʰʢ̔ʚʥʠʢʘ ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʤʽʞʢʣʽʪʠʥʥʠʡ ʥʘʙʨʷʢ, ʥʘʙʨʷʢ ʩʪʨʦʤʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. 
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ʈʠʩ. 3.6. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʟʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. 1.ʇʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ.  2. ʄ'ʷʟʦʚʘ ʦʙʦʣʦʥʢʘ. ʅʘʙʨʷʢ ʫʩʽʭ ʰʘʨʽʚ 

ʢʠʰʝʯʥʠʢʫ. ʆʢ ʭ10; ʦʙʭ40. 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ, ʧʽʜʩʣʠʟʦʚʽʡ ʪʘ 

ʤôʷʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʣʘ ʥʘʷʚʥʘ ʟʘʧʘʣʴʥʘ 

ʨʝʘʢʮʽʷ ʟ ʧʝʨʝʚʘʞʥʦ ʥʝʡʪʨʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ɿʽ ʩʪʦʨʦʥʠ ʩʫʜʠʥʥʦʛʦ 

ʨʫʩʣʘ ʚ ʩʫʜʠʥʘʭ ʩʣʠʟʦʚʦʾ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ 

ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʩʪʘʟʽʚ ʫ ʩʫʜʠʥʘʭ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʪʘ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ. ɿʘʛʘʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʰʘʨʘʭ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʧʦʻʜʥʫʚʘʣʘʩʷ ʟ 

ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ ʪʘ ʜʝʩʪʨʫʢʮʽʻʶ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ. ɺʟʜʦʚʞ 

ʢʠʰʢʽʚʥʠʢʘ ʚʠʨʘʞʝʥʽʩʪʴ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʙʫʣʘ ʥʝʦʜʥʦʨʽʜʥʘ. ʄʽʩʮʷʤʠ 

ʪʨʘʧʣʷʣʠʩʷ ʜʽʣʷʥʢʠ ʟ ʚʦʛʥʠʱʝʚʦʶ ʨʫʡʥʘʮʽʻʶ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʤôʷʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʚʦʣʦʢʦʥ ʫ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʯʝʨʝʟ ʥʘʙʨʷʢ, ʚʦʛʥʠʱʝʚʘ ʜʝʩʪʨʫʢʮʽʷ ʢʠʰʢʦʚʠʭ ʚʦʨʩʠʥ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʧʦʨʫʰʝʥʥʷ ʽʥʪʨʘʤʫʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ  
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ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʤʽʥʽʚ, ʧʨʦʷʚʣʷʣʠʩʷ ʧʘʨʝʟʦʤ ʘʨʪʝʨʽʦʣ ʪʘ ʚʝʥʫʣ ʟ̔ 

ʨʦʟʚʠʪʢʦʤ ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʩʫʜʠʥʥʦʛʦ ʩʪʘʟʫ. 

  

ʈʠʩ. 3.7. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. 1. ʇʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ.  2. ʄô̫ ʟʦʚʘ ʦʙʦʣʦʥʢʘ. ʅʘʙʨʷʢ ʫʩʽʭ ʰʘʨʽʚ 

ʢʠʰʝʯʥʠʢʫ. ʆʢ ʭ10; ʦʙʭ40. 

 

3.4.  ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ 

 

ɸʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʠʰʝʯʥʠʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ 

ʩʪʽʥʢʠ ʢʠʰʢʠ. 

ɼʦʚʞʠʥʘ ʚʦʨʩʠʥ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 

275,87 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 304,53 

ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʦʨʩʠʥ ʥʘ 10,39%. ʐʠʨʠʥʘ ʚʦʨʩʠʥ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 75,53 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 82,62 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʚʦʨʩʠʥ 

ʥʘ 9,23%. ɼʦʚʞʠʥʘ ʢʨʠʧʪ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 

258,48 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 298,14 

ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʠʧʪ ʥʘ 15,34%. ʐʠʨʠʥʘ ʢʨʠʧʪ ʪʦʥʢʦʛʦ 
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ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 37,22 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 42,32 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʢʨʠʧʪ ʥʘ 

13,7%. (ʨʠʩ.3.8).  

 

 

ʈʠʩ.3.8. ɿʤʽʥʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʣʘ 678,43 

ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 705,46 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʥʘ 3,98%. ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʣʘ 538,25 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  542,14 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ 

ʥʘ 0,72%. ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʢʣʘʣʘ 147,58 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  

151,32 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 2,53%.  

ʊʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʢʣʘʣʘ 5,35 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  8,03 

ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 50,09%. 

ʋʩʽ ʮʽ ʟʤʽʥʠ ʤʠ ʧʦʚôʷʟʫʚʘʣʠ ʟ ʛʦʩʪʨʦʶ ʬʘʟʦʶ, ʘ ʩʘʤʝ ʟ ʥʘʙʨʷʢʦʤ, ʱʦ 

ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʙʘʨʦʪʨʘʚʤʠ. 
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ʊʘʙʣʠʮʷ 3.1 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʫ 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʛʨʫʧʘ (ʙʘʨʦʪʨʘʚʤʘ) 

ɼʦʚʞʠʥʘ ʚʦʨʩʠʥ, ʤʢʤ. 275,87Ñ1,1 304,53Ñ3,54 

ʐʠʨʠʥʘ ʚʦʨʩʠʥ, ʤʢʤ. 75,53Ñ0,69 82,62Ñ1,67 

ɼʦʚʞʠʥʘ ʢʨʠʧʪ, ʤʢʤ. 258,48Ñ0,46 298,14Ñ4,23 

ʐʠʨʠʥʘ ʢʨʠʧʪ, ʤʢʤ. 37,22Ñ0,58 42,32Ñ2,64 

ʊʦʚʱʠʥʘ ʢʠʰʢʦʚʦʾ 

ʩʪʽʥʢʠ, ʤʢʤ. 

678,43Ñ0,48 705,46Ñ6,57 

ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

538,25Ñ4,26 542,14Ñ4,32 

ʊʦʚʱʠʥʘ ʤô̫ ʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

147,58Ñ3,58 151,32Ñ5,45 

ʊʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

5,35Ñ0,65 8,03Ñ0,54 

 

 

ʋ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ ʥʘ 

ʚʝʨʭʽʚʢʘʭ ʚʦʨʩʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʘ ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʪʝʨʦʮʠʪʽʚ ʫ 

ʧʨʦʩʚʽʪ ʢʠʰʝʯʥʠʢʘ. ʉʪʨʦʤʘ ʚʦʨʩʠʥ ʥʘʙʨʷʢʣʘ, ʫ ʥʽʡ ʤʽʩʪʠʣʘʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʽ ʣʽʤʬʦʮʠʪʽʚ. 
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ʇʽʞ ʯʘʩ ʮʠʪʦʤʦʨʬʦʤʝʪʨʽʾ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚʠʩʦʪʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 24,65 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ 

ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 26,35 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ 

ʥʘ 6,9%. ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 22,42 ʤʢʤ, ʫ 

ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 25,34 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ  ʥʘ 13,02%. ʇʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 71,25 ʤʢʤ2, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 76,35  

ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ 7,16%.(ʨʠʩ.3.9).  

 

 

ʈʠʩ.3.9. ɿʤʽʥʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʪʝʨʦʮʠʪʽʚ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ  ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ  36,52 

ʤʢʤ2, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 37,82 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ  ʥʘ 3,56%. ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ  ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 23,75 ʤʢʤ2, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ 

ʩʢʣʘʣʘ 24,85  ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 4,63%. 

ʇʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ  154,12 ʤʢʤ2, ʫ ʧʝʨʰʫ 
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ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 158,15  ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʣʽʪʠʥ 

ʇʘʥʝʪʘ ʥʘ 2,61%. (ʊʘʙʣ.3.2) 

 

ʊʘʙʣʠʮʷ 3.2 - ʎʽʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʛʦ 

ʢʠʰʢʽʚʥʠʢʘ 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ʄʦʜʝʣʶʚʘʥʥʷ 

ʙʘʨʦʪʨʘʚʤʠ 

ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ, ʤʢʤ. 24,65Ñ0,87 26,35Ñ0,56* 

ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ, ʤʢʤ. 22,42Ñ1,35 25,34Ñ0,75 

ʇʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʤʢʤ2. 71,25Ñ10,46 76,35Ñ5,57 

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ, ʤʢʤ2. 36,52Ñ1,36 37,82Ñ1,56 

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ, ʤʢʤ2. 23,75Ñ1,65 24,85Ñ1,76 

ʇʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ, ʤʢʤ2. 154,12Ñ31,55 158,15Ñ26,75 

*ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʧʦʨʽʚʥʷʥ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ  ʨ<0,05 

 

3.5.  ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.  

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʢʠʰʢʽʚʥʠʢʘ ʷʢ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ, 

ʪʘʢ ʽ ʚ ʥʦʨʤʽ. 

ʉʣʠʟʦʚʘ ʙʦʣʦʥʢʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘʩʷ ʟ 

ʪʨʴʦʭ ʧʣʘʩʪʠʥʦʢ ʝʧʽʪʝʣʽʘʣʴʥʦʾ, ʚʣʘʩʥʦʾ ʪʘ ʤôʷʟʦʚʦʾ. ʇʦʚʝʨʭʥʽ ʚʦʨʩʠʥʦʢ 

ʫʪʚʦʨʶʚʘʚ ʦʜʥʦʰʘʨʦʚʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʝʧʽʪʝʣʽʡ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʨʦʟʨʽʟʥʷʣʠ 

ʪʨʠ ʪʠʧʠ ʢʣʽʪʠʥ: ʩʪʦʚʧʯʘʩʪʽ ʝʧʽʪʝʣʽʶʮʠʪʠ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʪʘ 

ʝʥʜʦʢʨʠʥʦʮʠʪʠ. ʋ ʩʢʣʘʜʽ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʚʦʨʩʠʥʦʢ ʽ ʢʨʠʧʪ ʩʣʠʟʦʚʦʾ 
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ʦʙʦʣʦʥʢʠ ʧʝʨʝʚʘʞʘʣʠ ʩʪʦʚʧʯʘʩʪʽ ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ ʦʙʣʷʤʽʚʢʦʶ, ʱʦ ʤʘʣʠ ʪʠʧʦʚʫ 

ʜʣʷ ʪʘʢʠʭ ʢʣʽʪʠʥ ʙʫʜʦʚʫ (ʨʠʩ.3.10).  

 

ʈʠʩ. 3.10. ʌʨʘʛʤʝʥʪ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 1. ɽʥʪʝʨʦʮʠʪ. 2.  ɻʝʤʦʢʘʧʽʣʷʨ. ɽʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, Ĭ4 000. 

 

ʉʪʦʚʧʯʘʩʪʽ ʝʧʽʪʝʣʽʦʮʠʪʠ ʟ ʦʙʣʷʤʽʚʢʦʶ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʚʦʨʩʠʥʢʠ ï ʮʝ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʢʣʽʪʠʥʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʠʥ ʰʘʨ ʽ ʜʦʙʨʝ 

ʢʦʥʪʘʢʪʫʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʉʪʦʚʧʯʘʩʪʘ ʝʧʽʪʝʣʽʦʮʠʪʠ ï ʮʝ ʦʩʥʦʚʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ 

ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ ʽ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ. ʎʷ ʚʠʩʦʢʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʢʣʽʪʠʥʘ ʤʽʩʪʠʪʴ 

ʥʘ ʘʧʽʢʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʤʽʢʨʦʚʦʨʩʠʥʢʠ, ʱʦ ʫ ʙʘʟʘʣʴʥʽ ʯʘʩʪʠʥʽ ʤʘʶʪʴ ʦʢʨʫʛʣʝ 

ʷʜʨʦ, ʮʠʪʦʧʣʘʟʤʘ ʥʘʩʠʯʝʥʘ ʦʨʛʘʥʝʣʘʤʠ (ʨʠʩ.3.11). 
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ʈʠʩ. 3.11. ʌʨʘʛʤʝʥʪ ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 1. ʄʽʢʨʦʚʦʨʩʠʥʢʠ ʽʟ 

ʛʣʽʢʦʢʘʣʽʢʩʦʤ ʥʘ ʧʦʚʝʨʭʥʽ. 2. ʂʝʣʠʭʦʧʦʜʽʙʥʘ ʢʣʽʪʠʥʘ. ɽʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, Ĭ4 000. 

 

ʗʜʨʘ ʩʪʦʚʧʯʘʩʪʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʙʘʟʘʣʴʥʦʤʫ ʧʦʣʶʩʽ, 

ʤʘʣʠ ʦʚʘʣʴʥʫ ʬʦʨʤʫ ʪʘ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʚʟʜʦʚʞ ʢʣʽʪʠʥ. ʋ ʾʭʥʽʡ ʢʘʨʽʦʧʣʘʟʤʽ ʚ 

ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ ʧʝʨʝʚʘʞʘʚ ʝʫʭʨʦʤʘʪʠʥ. ʏʘʩʪʦ ʚ ʷʜʨʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʜʥʝ ʘʙʦ ʜʚʘ ʷʜʝʨʮʷ. ʄʽʞ ʷʜʝʨʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ 

ʚʽʟʫʘʣʽʟʫʚʘʚʩʷ ʨʽʚʥʦʤʽʨʥʠʡ ʧʝʨʠʥʫʢʣʝʘʨʥʠʡ ʧʨʦʩʪʽʨ.  

ʋ ʮʠʪʦʧʣʘʟʤʽ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʫʩʽ ʦʨʛʘʥʝʣʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩ ̫ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʄʽʪʦʭʦʥʜʨʽʾ ʤʘʣʠ ʦʢʨʫʛʣʫ ʘʙʦ ʜʦʚʛʘʩʪʫ 

ʬʦʨʤʫ ʡ ʪʨʘʧʣʷʣʠʩʷ ʧʦ ʚʩʽʡ ʮʠʪʦʧʣʘʟʤʽ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ 

ʘʧʽʢʘʣʴʥʠʡ ʜʽʣʷʥʢʘʭ. ɺʠʷʚʣʷʣʠʩʷ ʨʠʙʦʩʦʤʠ ʪʘ ʧʦʣʽʩʦʤʠ, ʧʝʨʚʠʥʥʽ ʽ ʚʪʦʨʠʥʥʽ 

ʣʽʟʦʩʦʤʠ. 

ɺʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʤʽʩʪʠʣʘ ʢʣʽʪʠʥʠ ʬʽʙʨʦʙʣʘʩʪʠʥʦʛʦ ʨʷʜʫ, ʧʦʤʽʨʥʫ 

ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʽʧʣʘʟʤʦʮʠʪʽʚ, ʽʥʦʜʽ ʪʢʘʥʠʥʠ ʙʘʟʦʬʽʣʠ ʪʘ ʝʦʟʠʥʦʬʽʣʠ. 

ʄʽʞʢʣʽʪʠʥʥʘ ʨʝʯʦʚʠʥʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʝ ʤʘʣʘ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ 
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ʘʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʪʦʥʢʽ ʢʦʣʘʛʝʥʦʚʽ ʝʣʘʩʪʠʯʥʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ (ʨʠʩ.3.12). 

 

ʈʠʩ. 3.12. ɼʽʣʷʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 1. ɽʦʟʠʥʦʬʽʣ. 2. ʇʣʘʟʤʦʮʠʪ. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, 

Ĭ3 000. 

 

ʋ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩ ̫ ʢʨʦʚʦʥʦʩʥʽ ʢʘʧʽʣʷʨʠ 

ʩʦʤʘʪʠʯʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʤʘʣʠ ʥʝʚʝʣʠʢʽ ʧʨʦʩʚʽʪʠ, ʩʫʮʽʣʴʥʫ ʝʥʜʦʪʝʣʽʘʣʴʥʫ 

ʚʠʩʪʽʣʢʫ ʪʘ ʙʘʟʘʣʴʥʫ ʤʝʤʙʨʘʥʫ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ. ʗʜʨʘ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʙʫʣʠ 

ʧʝʨʝʚʘʞʥʦ ʝʣʽʧʩʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʟ ʨʽʚʥʠʤ ʢʦʥʪʫʨʘʤʠ ʢʘʨʽʦʣʝʤʠ, ʘ 

ʧʝʨʠʥʫʢʣʝʘʨʥʘ ʟʦʥʘ ʤʽʩʪʠʣʘ ʙʘʛʘʪʦ ʦʨʛʘʥʝʣ. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʮʠʪʦʧʣʘʟʤʽ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩ ̫ʚʘʢʫʦʣʽ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ. 

 

3.6.  ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ  ʱʫʨʽʚ ʟʘ 

ʫʤʦʚ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ 
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ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʨʦʩʚʽʪʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʫ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʚʦʣʦʢʥʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ɿ ʙʦʢʫ ʝʥʪʝʨʦʮʠʪʽʚ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʫʰʢʦʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʢʣʽʪʠʥ ʫ ʚʠʛʣʷʜʽ 

ʥʘʙʨʷʢʫ ʪʘ ʦʩʝʨʝʜʢʦʚʦʾ ʜʝʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʫ ʢʨʠʩʪ. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʚʣʘʩʥʽʡ 

ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚʽʜʟʥʘʯʘʣʦʩʷ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʧʣʘʟʤʦʮʠʪʽʚ (ʨʠʩ.3.13). 

 

ʈʠʩ. 3.13. ɼʽʣʷʥʢʘ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ ʟʘ ʫʤʦʚ ʫʜʘʨʥʦ 

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ. 1. ɹʘʟʦʬʽʣ. 2. ʂʣʽʪʠʥʠ ʩʪʨʦʤʠ. 3. ʗʚʠʱʘ ʥʘʧʨʫʞʝʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʝʥʪʝʨʦʮʠʪʽʚ ʫ ʚʠʛʣʷʜʽ ʥʘʙʨʷʢʫ ʪʘ ʦʩʝʨʝʜʢʦʚʦʾ 

ʜʝʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʘ ʢʨʠʩʪ. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, Ĭ2500. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʟ̔ ʙʦʢʫ ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʧʣʠʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʷʚʠʣʦ 

ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʟʥʦʛʦ ʥʘʙʨʷʢʫ ʝʥʜʦʪʝʣʽʶ, ʧʦʪʦʚʱʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʯʝʨʝʟ ʥʘʙʨʷʢ. ɺʧʣʠʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ 

ʧʨʠʟʚʦʜʠʚ ʜʦ ʩʪʘʟʫ ʢʨʦʚʽ ʚ ʩʣʠʟʦʚʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʩʣʘʜʞ-ʩʠʥʜʨʦʤʫ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪʽ ʢʘʧʽʣʷʨʽʚ (ʨʠʩ.3.14). ʆʢʨʽʤ ʪʦʛʦ, ʫ 

ʩʢʣʘʜʽ ʮʠʪʦʧʣʘʟʤʠ ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ, ʱʦ ʤʘʣʠ 
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ʧʨʦʩʚʽʪʣʝʥʠʡ ʤʘʪʨʠʢʩ ʪʘ ʟʨʫʡʥʦʚʘʥʽ ʢʨʠʩʪʠ, ʢʽʣʴʢʽʩʪʴ ʧʽʥʦʮʠʪʦʟʥʠʭ ʧʫʭʠʨʮʽʚ 

ʙʫʣʘ ʟʥʘʯʥʦʶ.  

 

 

ʈʠʩ. 3.14. ɼʽʣʷʥʢʘ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ ʟʘ ʫʤʦʚ ʫʜʘʨʥʦ 

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ. 1. ʇʣʘʟʤʦʮʠʪ. 2.  ɻʝʤʦʢʘʧʽʣʷʨ ʽʟ ʩʣʘʜʞ-ʩʠʥʜʨʦʤʦʤ 

ʝʨʠʪʨʦʮʠʪʽʚ. 3. ʅʘʙʨʷʢ ʤʽʪʦʭʦʥʜʨʽʡ. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, Ĭ2500. 

ʊʘʢʦʞ ʘʣʴʪʝʨʘʪʠʚʥʠʡ ʚʧʣʠʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʧʨʠʟʚʦʜʠʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʦʙʪʫʨʫʶʯʠʭ ʤʽʢʨʦʪʨʦʤʙʽʚ ʫ ʥʘʡʤʝʥʰʠʭ ʣʘʥʢʘʭ ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ, ʱʦ, ʟʚʠʯʘʡʥʦ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʱʝ ʙʽʣʴʰ ʚʘʞʢʠʭ ʟʤʽʥ ʢʨʦʚʦʦʙʽʛʫ ï

ʚʠʥʠʢʥʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʫ ʩʪʽʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ.3.15). 
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ʈʠʩ. 3.15. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʜʽʣʷʥʢʠ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʘ 

ʟʘ ʫʤʦʚ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʟ ʦʟʥʘʢʘʤʠ ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ. 1. 

ɻʝʤʦʢʘʧʽʣʷʨ. 2. ɽʥʜʦʪʝʣʽʦʮʠʪ. 3. ʉʢʫʧʯʝʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪʽ 

ʛʝʤʦʢʘʧʽʣʷʨʫ. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ, Ĭ4000.  

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʣʠʟʦʚʠʡ ʪʘ ʧʽʜʩʣʠʟʦʚʠʡ ʰʘʨʠ 

ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʤʦʤʝʥʪ ʪʨʘʚʤʠ ʟʘʟʥʘʚʘʣʠ ʥʘʡʙʽʣʴʰʦʛʦ 

ʫʨʘʞʝʥʥʷ. ɼʦ ʟʘʛʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜ ʯʘʩ ʪʨʘʥʩʤʽʩʽʡʥʦ ʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ ʮʠʭ ʜʽʣʷʥʦʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʛʘʣʴʥʠʡ ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʥʘʙʨʷʢ ʪʘ 

ʥʘʙʨʷʢ ʧʝʚʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ, ʟʦʢʨʝʤʘ ʤʽʪʦʭʦʥʜʨʽʡ. 

ʇʦʨʷʜ ʟ̔ ʜʠʬʫʟʥʠʤ ʪʘ ʣʦʢʘʣʴʥʠʤ ʥʘʙʨʷʢʘʤʠ ʷʩʢʨʘʚʦ ʙʫʣʠ ʚʠʨʘʞʝʥʽ 

ʩʫʜʠʥʥʽ ʨʝʘʢʮʽʾ ʟ ʥʘʚʢʦʣʦ ʩʫʜʠʥʥʠʤ ʥʘʙʨʷʢʦʤ. ʇʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʘʜʞ-ʩʠʥʜʨʦʤʦʤ, ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷʤ ʥʘ 

ʨʽʚʥʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʨʠʩ.3.16). 
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ʈʠʩ. 3.16.  ʌʨʘʛʤʝʥʪ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʱʫʨʘ ʟʘ ʫʤʦʚ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ 1. ɻʝʤʦʢʘʧʽʣʷʨ ʟ ʷʚʠʱʘʤʠ ʩʪʘʟʫ. 2.  

ɽʦʟʽʥʦʬʽʣ. 3. ʄʘʢʨʦʬʘʛ. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ Ĭ2000.  

ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʤʽʪʦʭʦʥʜʨʽʡ ʝʥʪʝʨʦʮʠʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʘʥʫ 

ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ ʥʘʙʨʷʢʦʤ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʪʚʘʨʠʥ (ʪʘʙʣʠʮʷ 3.3). 

ʊʘʙʣʠʮʷ 3.3 - ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ 

ʝʥʪʝʨʦʮʠʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʘʥʫ 

 ɻʨʫʧʘ 1 

ʄÑSD 

ɻʨʫʧʘ 2 

ʄÑSD 

ʆʮʽʥʢʘ 

ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʂʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʙʝʟ 

ʟʤʽʥ 

20,7Ñ1,5 6,7Ñ0,6 ʨÒ0,05 

ʂʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ 

ʥʘʙʨʷʢʦʤ 

4,3Ñ1,5 17,7Ñ2,5 ʨÒ0,05 

ʂʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ 

ʜʝʩʪʨʫʢʮʽʻʶ 

1,3Ñ0,6 2,7Ñ0,6 ʨÒ0,05 
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ʄʽʪʦʭʦʥʜʨʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʫ ʯʘʩʪʠʥʫ ʢʣʽʪʠʥʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʝʪʠʯʥʝ ʭʘʨʯʫʚʘʥʥʷ ʢʣʽʪʠʥ. ʊʘʢ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ 

ʥʘʙʨʷʢʦʤ ʩʢʣʘʜʘʣʦ 65,4% ʚʽʜ ʫʩʽʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʽ 

ʚ 9,9 % ʟ ʫʩʽʭ ʤʽʪʦʭʦʥʜʨʽʡ (ʨʠʩ.3.17). 

 

 

 

ʈʠʩ. 3.17  ɺʽʜʩʦʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʪʦʭʦʥʜʨʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʚ 

ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

3.7.  ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ 

 

ʇʦʤʽʨʥʘ ʘʫʪʦʬʘʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥ ʟʘ ʫʤʦʚ ʩʪʨʝʩʦʚʠʭ 

ʯʠʥʥʽʢʽʚ (ʥʘʧʨʠʢʣʘʜ ʽʰʝʤʽʾ, ʛʦʣʦʜʫʚʘʥʥʷ, ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ), ʧʨʦʪʝ ʥʘʜʤʽʨʥʘ ʾʾ 

ʘʢʪʠʚʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʢʠʰʝʯʥʠʢʘ. ɸʫʪʦʬʘʛʽʷ ʚ ʢʠʰʝʯʥʠʢʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʦʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥ. 
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ʈʠʩ.3.18.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʧʝʨʰʘ ʛʦʜʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ 

LC3b. ɿʙʽʣʴʰʝʥʥʷ ʭ400 

 

ʇʽʜ ʯʘʩ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʝʢʩʧʨʝʩʽʶ ʤʘʨʢʝʨʫ 

ʘʫʪʦʬʘʛʽʾ LC3b ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʽʾ, ʪʘʢ ʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʽ ʚʽʜʦʙʨʘʞʫʚʘʣʘ 

ʥʦʨʤʘʣʴʥʽ ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ ʚ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ. 
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ʈʝʟʶʤʝ ʜʦ ʨʦʟʜʽʣʫ 3. ʆʪʞʝ, ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚ ʨʘʥʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ (ʧʝʨʰʘ 

ʛʦʜʠʥʘ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ, ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘ ʚʝʨʭʽʚʢʘʭ ʚʦʨʩʠʥʦʢ 

ʽʥʪʝʥʩʠʚʥʘ ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʪʝʨʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪ ʢʠʰʝʯʥʠʢʫ, ʩʪʨʦʤʘ ʚʦʨʩʠʥ 

ʙʫʣʘ ʥʘʙʨʷʢʣʘ, ʫ ʧʽʜʩʣʠʟʦʚʦʤʫ ʪʘ ʘʜʚʝʥʪʠʮʽʡʥʦʤʫ ʰʘʨʘʭ ʙʫʣʠ ʥʘʷʚʥʽ 

ʧʫʩʪʦʪʽʣʽ ʧʦʨʦʞʥʠʥʠ ʪʘ ʯʠʩʣʝʥʥʽ ʜʽʣʷʥʢʠ ʚʽʜʰʘʨʫʚʘʥʥʷ. ʊʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩ ̫ʩʫʪʪʻʚʝ ʧʦʪʦʚʱʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ ʽ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1-4%, ʘ ʪʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʥʘ 50%. ɼʦʚʞʠʥʘ ʚʦʨʩʠʥ 

ʟʙʽʣʴʰʫʚʘʣʘʩ ̫ ʥʘ 10%, ʰʠʨʠʥʘ ʚʦʨʩʠʥ ʥʘ 9%, ʜʦʚʞʠʥʘ ʢʨʠʧʪ ʽ ʰʠʨʠʥʘ 

ʟʙʽʣʴʰʫʚʘʣʠʩ ̫ʥʘ  13-15 %. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʝʧʽʪʝʣʽʶ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚʦʨʩʠʥ ʟʙʽʣʴʰʫʚʘʣʘʩ ̫ʥʘ 6,9%, ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 13 %, ʧʣʦʱʘ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ 7%, ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 3%, 

ʧʣʦʘɦ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ 4%, ʧʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʥʘ 2%.   

ʅʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩ ̫ ʟʤʽʥʠ ʚ ʩʣʠʟʦʚʽʡ ʪʘ 

ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ ʟ̔ ʜʦʩʪʦʚʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ ʷʚʠʱʘʤʠ 

ʥʘʙʨʷʢʫ ʚ ʝʥʪʝʨʦʮʠʪʘʭ, ʚʦʛʥʠʱʝʚʽ ʜʽʣʷʥʢʠ ʥʘʚʢʦʣʦʩʫʜʠʥʥʦʛʦ ʥʘʙʨʷʢʫ, 

ʨʝʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʧʨʦʩʚʽʪʽ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ɺʠʨʘʟʥʽ ʟʤʽʥʠ 

ʟ ʙʦʢʫ ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ ʚʠʛʣʷʜʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ 

ʥʘʙʨʷʢʫ, ʥʘʙʨʷʢʫ ʩʪʽʥʢʠ ʢʘʧʽʣʷʨʽʚ, ʨʦʟʚʠʪʢʫ ʦʩʝʨʝʜʢʽʚ ʩʪʘʟʫ ʢʨʦʚʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʙʪʫʨʫʶʯʠʭ ʤʽʢʨʦʪʨʦʤʙʽʚ. ʋ ʥʘʡʤʝʥʰʠʭ ʣʘʥʢʘʭ 

ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ. 

ɺʽʜʟʥʘʯʘʣʦʩʷ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ 

ʩʣʠʟʦʚʦʾ ʧʣʘʩʪʠʥʢʠ. ʅʘʙʨʷʢ ʝʥʜʦʪʝʣʽʶ, ʧʦʪʦʚʱʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʯʝʨʝʟ ʥʘʙʨʷʢ. 
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ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʤʽʪʦʭʦʥʜʨʽʡ ʝʥʪʝʨʦʮʠʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʘʥʫ 

ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʟ ̔ʥʘʙʨʷʢʦʤ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʛʨʫʧʽ ʪʚʘʨʠʥ, ʱʦ ʩʢʣʘʜʘʣʦ 65,4% ʚʽʜ ʚʩʽʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ 

ʚʠʷʚʣʝʥʽ ʚ 9,9 % ʟ ʫʩʽʭ ʤʽʪʦʭʦʥʜʨʽʡ. 

ʇʽʜ ʯʘʩ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʝʢʩʧʨʝʩʽʶ 

ʤʘʨʢʝʨʫ ʘʫʪʦʬʘʛʽʾ LC3b ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ, ʪʘʢ ʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʧʝʨʰʫ 

ʛʦʜʠʥʫ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʝ 

ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 
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ʈʆɿɼɯʃ 4  

ɺʇʃʀɺ ʋɼɸʈʅʆ-ʍɺʀʃʔʆɺʆɻʆ ɺʇʃʀɺʋ ʅɸ ʉʊɯʅʂʋ ʊʆʅʂʆɻʆ 

ʂʀʐɽʏʅʀʂɸ ɺ ʇɯɿʅɯʁ ʇɽʈɯʆɼ  ɹɸʈʆʊʈɸɺʄʀ 

 

 

 

4.1.  ɻʽʩʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

 

ɸʥʘʣʽʟ ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ 

ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʝ ʧʦʪʦʚʱʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ʇʦʪʦʚʱʝʥʥʷ ʰʘʨʽʚ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ 

ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʤʽʞʢʣʽʪʠʥʥʠʡ ʥʘʙʨʷʢ, ʥʘʙʨʷʢ ʩʪʨʦʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ, ʧʽʜʩʣʠʟʦʚʽʡ ʪʘ ʤôʷʟʦʚʽʡ 

ʦʙʦʣʦʥʢʘʭ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʣʘ ʥʘʷʚʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʟ 

ʧʝʨʝʚʘʞʥʦ ʥʝʡʪʨʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ (ʨʠʩ.4.1).  

 

ʈʠʩ.4.1 ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (7 

ʜʦʙʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ). 
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ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 1-ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, 2-ʧʽʜʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ, 3-ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʘ, 4-ʟʘʧʘʣʴʥʽ ʽʥʬʽʣʴʪʨʘʪʠ, ʩʪʘʟʠ ʪʘ ʧʦʚʥʦʢʨʦʚôʷ 

ʩʫʜʠʥ, ʨʦʟʰʠʨʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ. 

 

ɿʽ ʩʪʦʨʦʥʠ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʚ ʩʫʜʠʥʘʭ ʩʣʠʟʦʚʦʾ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʩʪʘʟʽʚ ʫ ʩʫʜʠʥʘʭ 

ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʪʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ (ʨʠʩ.4.1). 

ɿʘʛʘʣʴʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʰʘʨʘʭ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʧʦʻʜʥʫʚʘʣʘʩʷ ʟ 

ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʚʦʛʥʠʱʝʚʦʶ ʜʝʩʪʨʫʢʮʽʻʶ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ (ʨʠʩ.4.2). 

 

 

 

ʈʠʩ. 4.2 ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (7 

ʜʦʙʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ). 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 1-ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, 2-ʧʽʜʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ, 3-ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʘ, ʚʦʛʥʠʱʝʚʠʡ ʢʨʦʚʦʚʠʣʠʚ, ʝʦʟʠʥʦʬʽʣʴʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ. 
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ɺʟʜʦʚʞ ʢʠʰʢʽʚʥʠʢʘ ʚʠʨʘʞʝʥʽʩʪʴ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʙʫʣʘ 

ʥʝʦʜʥʦʨʽʜʥʘ. ʄʽʩʮʷʤʠ ʪʨʘʧʣʷʣʠʩʷ ʜʽʣʷʥʢʠ ʟ ʚʦʛʥʠʱʝʚʦʶ ʨʫʡʥʘʮʽʻʶ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ ʫ ʤôʷʟʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʚʦʣʦʢʦʥ ʫ 

ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʯʝʨʝʟ ʥʘʙʨʷʢ, ʚʦʛʥʠʱʝʚʘ ʜʝʩʪʨʫʢʮʽʷ ʢʠʰʢʦʚʠʭ ʚʦʨʩʠʥ 

(ʨʠʩ.4.3-4). 

 

 

 

ʈʠʩ.4.3  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (7 

ʜʦʙʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ). 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 1-ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, 2-ʧʽʜʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ, 3-ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʘ, 4-ʧʨʦʩʚʽʪʦʢ ʢʠʰʢʽʚʥʠʢʘ, ʨʫʡʥʘʮʽʷ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. 
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ʈʠʩ.4.4  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (7 

ʜʦʙʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ). 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 1-ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, 2-ʧʽʜʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ, 3-ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʘ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʨʫʡʥʘʮʽʷ 

ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ,ʝʨʠʪʨʦʮʠʪʘʨʥʽʩʪʘʟʠ ʪʘ ʧʦʚʥʦʢʨʦʚôʷ ʩʫʜʠʥ. 

 

ʇʨʦʷʚʠ ʥʘʙʨʷʢʫ, ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʧʦʨʫʰʝʥʴ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʟʤʽʥʶʚʘʣʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ, 

ʧʽʜʩʣʠʟʦʚʦʾ ʚʠʷʚʣʷʚʩʷ ʥʘ ʚʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʘʙʨʷʢ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʫ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ, ʧʦʯʠʥʘʶʯʠ ʟ̔ 7-ʦʾ ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʽʥʪʨʘʤʫʨʘʣʴʥʦʾ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʝʨʤʽʥʽʚ, ʧʨʦʷʚʣʷʣʠʩʷ ʧʘʨʝʟʦʤ ʘʨʪʝʨʽʦʣ ʪʘ ʚʝʥʫʣ ʟ̔ ʨʦʟʚʠʪʢʦʤ 

ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʩʫʜʠʥʥʦʛʦ ʩʪʘʟʫ (ʨʠʩ.4.5). 
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ʈʠʩ.4.5  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʱʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (7 

ʜʦʙʘ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ). 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. 1-ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, 2-ʧʽʜʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ, 3-ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʘ, ʘʨʪʝʨʽʦʣʘ, ʚʝʥʫʣʘ, ʤʘʩʠʚʥʘ ʽʥʪʨʘʤʫʨʘʣʴʥʘ 

ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʥʝʡʪʨʦʬʽʣʘʤʠ, ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ. 

 

4.2.  ɻʽʩʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʋ ʪʨʝʪʽʡ ʛʨʫʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʯʝʨʝʟ ʯʦʪʠʨʥʘʜʮʷʪʴ  ʜʽʙ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʩʣʽʜʢʠ ʥʘʙʨʷʢʫ ʟʥʠʢʘʣʠ, ʩʪʨʦʤʘ ʚʦʨʩʠʥ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʨʦʟʤʽʨʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʜʨʫʛʦʶ ʛʨʫʧʦʶ, ʫ ʧʽʜʩʣʠʟʦʚʦʤʫ ʪʘ 

ʘʜʚʝʥʪʠʮʽʡʥʦʤʫ ʰʘʨʘʭ ʱʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʽʣʷʥʢʠ ʚʽʜʰʘʨʫʚʘʥʥʷ (ʨʠʩ.4.6). 
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ʈʠʩ.4.6. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʟʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. 1. ʄ'ʷʟʦʚʘ ʦʙʦʣʦʥʢʘ.  2. ʇʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ. 3. ʂʨʠʧʪʠ. ʆʢ ʭ10; 

ʦʙʭ40. 

 

ʋ ʪʨʝʪʽʡ ʛʨʫʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʯʝʨʝʟ ʯʦʪʠʨʥʘʜʮʷʪʴ ʜʽʙ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʩʪʽʥʢʘ ʩʣʠʟʦʚʘ, ʤôʷʟʦʚʘ ʡ ʩʝʨʦʟʥʘ 

ʦʙʦʣʦʥʢʠ ʩʪʨʫʢʪʫʨʥʦ ʨʦʟʚʠʥʝʥʽ, ʤʘʶʪʴ ʯʽʪʢʽ ʤʝʞʽ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʤʽʩʪʠʪʴ 

ʚʦʨʩʠʥʢʠ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʫ ʧʨʦʩʚʽʪʦʢ ʧʦʨʦʞʥʠʥʠ 

ʢʠʰʝʯʥʠʢʫ  ʪʘ ʢʨʠʧʪʠ ʥʝʟʥʘʯʥʦʾ ʛʣʠʙʠʥʠ. ʇʦʚʝʨʭʥʷ ʚʦʨʩʠʥʦʢ ʽ ʢʨʠʧʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʥʪʝʨʦʮʠʪʘʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʦʚʘʣʴʥʠʤʠ ʷʜʨʘʤʠ. ʉʝʨʝʜ 

ʝʥʪʝʨʦʮʠʪʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʙʦʢʘʣʦʚʠʜʥʽ ʝʢʟʦʢʨʽʥʦʮʽʪʠ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʢʨʠʧʪʘʭ. (ʨʠʩ.4.7). 
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ʈʠʩ.4.7. ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ 

ʝʦʟʠʥʦʤ. 1. ʄô̫ ʟʦʚʘ ʦʙʦʣʦʥʢʘ.  2. ʂʨʠʧʪʠ. ʆʢ ʭ10; ʦʙ ʭ40. 

 

4.3.  ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʚ ʧʽʟʥʽʡ ʧʝʨʽʦʜ 

ɸʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʠʰʝʯʥʠʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ 

ʩʪʽʥʢʠ ʢʠʰʢʠ. 

ɼʦʚʞʠʥʘ ʚʦʨʩʠʥ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 

275,87 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 304,53 

ʤʢʤ, - ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʦʨʩʠʥ ʥʘ 10,39%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʜʦʚʞʠʥʘ 

ʚʦʨʩʠʥ ʩʢʣʘʣʘ 295,43 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʦʨʩʠʥ ʥʘ 7,09%. ʅʘ 

ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʜʦʚʞʠʥʘ ʚʦʨʩʠʥ ʩʢʣʘʣʘ 280,87 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʱʦʜʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 1,81%.  (ʪʘʙ. 4.1) 

 

ʊʘʙʣʠʮʷ 4.1 - ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʫ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 
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ʛʨʫʧʘ (ʙʘʨʦʪʨʘʚʤʘ 

7ʜʦʙʘ) 

ʛʨʫʧʘ (ʙʘʨʦʪʨʘʚʤʘ 

14 ʜʦʙʘ) 

ɼʦʚʞʠʥʘ ʚʦʨʩʠʥ, 

ʤʢʤ. 

275,87Ñ1,1 295,43Ñ2,78 280,87Ñ1,1 

ʐʠʨʠʥʘ ʚʦʨʩʠʥ, 

ʤʢʤ. 

75,53Ñ0,69 80,65Ñ1,85 77,53Ñ0,57 

ɼʦʚʞʠʥʘ ʢʨʠʧʪ, 

ʤʢʤ. 

258,48Ñ0,46 289,17Ñ5,45 262,48Ñ0,52 

ʐʠʨʠʥʘ ʢʨʠʧʪ, 

ʤʢʤ. 

37,22Ñ0,58 40,32Ñ3,54 36,22Ñ0,54 

ʊʦʚʱʠʥʘ ʢʠʰʢʦʚʦʾ 

ʩʪʽʥʢʠ, ʤʢʤ. 

678,43Ñ0,48 698,46Ñ7,46 680,43Ñ0,42 

ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

538,25Ñ4,26 541,14Ñ5,45 540,25Ñ3,32 

ʊʦʚʱʠʥʘ ʤô̫ ʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

147,58Ñ3,58 150,56Ñ4,32 150,58Ñ3,58 

ʊʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ. 

5,35Ñ0,65 7,85Ñ0,44 5,85Ñ0,65 

 

 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʜʦʚʞʠʥʘ ʚʦʨʩʠʥ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦ  ʁʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,99%, ʥʘ 14 ʜʦʙʫ ʥʘ 7,77%. 

ʐʠʨʠʥʘ ʚʦʨʩʠʥ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 75,53 

ʤʢʤ,  ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 82,62 ʤʢʤ ï

ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʚʦʨʩʠʥ ʥʘ 9,23%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ  ʰʠʨʠʥʘ ʚʦʨʩʠʥ ʩʢʣʘʣʘ 

80,65 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʚʦʨʩʠʥ ʥʘ 6,78%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 
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ʰʠʨʠʥʘ ʚʦʨʩʠʥ ʩʢʣʘʣʘ 77,53 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ ʥʘ 2,65%.   

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʰʠʨʠʥʘ ʚʦʨʩʠʥ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,4%, ʥʘ 14 ʜʦʙʫ ʥʘ 6,16%. 

 

ʊʘʙʣʠʮʷ 4.2 - ʎʽʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʛʦ 

ʢʠʰʢʽʚʥʠʢʘ 

 

ʇʦʢʘʟʥʠʢʠ  ʂʦʥʪʨʦʣʴ  ɽʢʩʧʝʨʠʤʝʥʪʘʣʴ

ʥʘ ʛʨʫʧʘ 

(ʙʘʨʦʪʨʘʚʤʘ 7 

ʜʦʙʘ) 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴ

ʥʘ ʛʨʫʧʘ 

(ʙʘʨʦʪʨʘʚʤʘ 14 

ʜʦʙʘ) 

ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚʦʨʩʠʥ, ʤʢʤ.  

24,65Ñ0,87  25,65Ñ0,87  24,92Ñ0,35  

ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚ ʢʨʠʧʪ, ʤʢʤ.  

22,42Ñ1,35  24,56Ñ1,83  23,12Ñ0,55  

ʇʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ 

ʢʣʽʪʠʥ, ʤʢʤ2.  

71,25Ñ10,46  74,25Ñ10,46  72,36Ñ6,44  

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚʦʨʩʠʥʢʠ, ʤʢʤ2.  

36,52Ñ1,36  37,47Ñ1,57  36,87Ñ1,58  

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʢʨʠʧʪ, ʤʢʤ2.  

23,75Ñ1,65  24,23Ñ1,53  23,93Ñ1,41  

ʇʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ, 

ʤʢʤ2.  

154,12Ñ31,55  156,34Ñ41,46  154,87Ñ45,35  

 

ɼʦʚʞʠʥʘ ʢʨʠʧʪ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 258,48 

ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 298,14 ʤʢʤ ï 
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ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʠʧʪ  ʥʘ 15,34%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ  ʜʦʚʞʠʥʘ ʢʨʠʧʪ ʩʢʣʘʣʘ 

289,17 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʢʨʠʧʪ ʥʘ 11,87%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʜʦʚʞʠʥʘ ʢʨʠʧʪ ʩʢʣʘʣʘ 262,48 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ ʥʘ 1,55%.   

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʜʦʚʞʠʥʘ ʢʨʠʧʪ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 3%, ʥʘ 14 ʜʦʙʫ ʥʘ 12%. 

ʐʠʨʠʥʘ ʢʨʠʧʪ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 37,22 

ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʜʘʣʘ 42,32 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʢʨʠʧʪ ʥʘ 13,7%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʰʠʨʠʥʘ ʢʨʠʧʪ ʩʢʣʘʣʘ 

40,32 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʢʨʠʧʪ ʥʘ 8,33%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʰʠʨʠʥʘ ʢʨʠʧʪ ʩʢʣʘʣʘ 36,22 ʤʢʤ ï ʟʤʝʥʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ ʥʘ 2,69%.   

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʰʠʨʠʥʘ ʢʨʠʧʪ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦ ʁ ʛʦʜʠʥʦ  ʁ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 4,73%, ʥʘ 14 ʜʦʙʫ ʥʘ 14,41%. 

ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʣʘ 678,43 

ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  705,46 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʥʘ 3,98%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 698,46 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʥʘ 2,95%. ʅʘ 

ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 680,43 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʘ 0,29%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 0,99%, ʥʘ 14 ʜʦʙʫ ʥʘ 

3,55%. 

ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʢʣʘʣʘ 538,25 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  

542,14 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʥʘ 0,72%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 541,14 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 0,54%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʪʦʚʱʠʥʘ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 540,25 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʘ 0,37%. 
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ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 0,18%, ʥʘ 14 

ʜʦʙʫ ʥʘ 0,35%. 

ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʢʣʘʣʘ 147,58 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  

151,32 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 2,53%. ʅʘ ʩʴʦʤʫ 

ʜʦʙʫ ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 150,56 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 2,02%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 150,58 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʘ 2,03%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 0,5%, ʥʘ 14 

ʜʦʙʫ ʥʘ 0,49%. 

ʊʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʩʢʣʘʣʘ 5,35 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ  8,03 

ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 50,09%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ 

ʪʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 7,85 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 46,73%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʪʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʩʢʣʘʣʘ 5,85 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʘ 9,35%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʪʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,24%, ʥʘ 14 

ʜʦʙʫ ʥʘ 27,15%. 

ʇʨʠ ʮʠʪʦʤʦʨʬʦʤʝʪʨʽʾ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚʦʨʩʠʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 24,65 ʤʢʤ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 26,35 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ ʥʘ 

6,9%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ ʩʢʣʘʣʘ 25,65 ʤʢʤ ï 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʘ ʚʦʨʩʠʥ  ʥʘ 4,06%. ʅʘ  ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ ʩʢʣʘʣʘ 24,92 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ  ʥʘ 1,1%  (ʨʠʩ.4.8). 
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ʈʠʩ.4.8. ɿʤʽʥʠ ʤʦʨʬʦ ʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ 

ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,66%, ʥʘ 14 ʜʦʙʫ ʥʘ 5,43%. 

ɺʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 22,42 ʤʢʤ, ʫ 

ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 25,34 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 13,02%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʩʢʣʘʣʘ 

24,56 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʘ ʢʨʠʧʪ ʥʘ 9,55%. ʅʘ  ʯʦʪʠʨʥʘʜʮʷʪʫ 

ʜʦʙʫ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʩʢʣʘʣʘ 23,12 ʤʢʤ ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ  ʥʘ 3,12%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ 

ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 3,08%, ʥʘ 14 ʜʦʙʫ ʥʘ 8,76%. 

ʇʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ 71,25 

ʤʢʤ2, ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 76,35  ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦɦ̔  ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ 7,16%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʩʢʣʘʣʘ 74,25 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 
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ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ 4,21%. ʅʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʣʦʱʘ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʩʢʣʘʣʘ 72,36 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ  ʥʘ 1,56% (ʨʠʩ.4.9). 

 

 

 

ʈʠʩ.4.9. ɿʤʽʥʠ ʤʦʨʬʦ ʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʪʝʨʦʮʠʪʽʚ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ 

ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,62%, ʥʘ 14 ʜʦʙʫ ʥʘ 5,23%. 

ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ  ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ  36,52 

ʤʢʤ2, ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 37,82  ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 3,56%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʩʢʣʘʣʘ 37,47 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʷʜʨʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 2,6%. ʅʘ  ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʩʢʣʘʣʘ 36,87 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʚʦʨʩʠʥʢʠ  ʥʘ 0,96%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ 

ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 1,06%, ʥʘ 14 ʜʦʙʫ ʥʘ 2,64%. 
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ʇʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ  23,75 

ʤʢʤ2, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 24,85 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 4,63%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʩʢʣʘʣʘ 24,23 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʢʨʠʧʪ ʥʘ 2,02%. ʅʘ  ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ  

ʩʢʣʘʣʘ 23,93 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 0,76%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ 

ʛʦʜʠʥʦʶ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 2,49%, ʥʘ 14 ʜʦʙʫ ʥʘ 3,7%. 

ʇʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʣʘ  154,12 ʤʢʤ2, ʫ 

ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʩʢʣʘʣʘ 158,15 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʥʘ 2,61%%. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʩʢʣʘʣʘ 156,34 

ʤʢʤ2 ï ʟʙʣ̔ʴʰʝʥʥʷ ʧʣʦʱʽ ʢʣʽʪʠʥ ʇʘʥʝʪʘ ʥʘ 1,44%. ʅʘ  ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʧʣʦʱʘ ʢʣʽʪʠʥ  ʇʘʥʝʪʘ ʩʢʣʘʣʘ 154,87 ʤʢʤ2 ï ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʣʽʪʠʥ ʇʘʥʝʪʘ  

ʥʘ 0,49%. 

ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʣʦʱʘ ʢʣʽʪʠʥ ʇʘʥʝʪʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ ʛʦʜʠʥʦʶ 

ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟʤʝʥʰʠʣʘʩ ̫ʥʘ 1,14%, ʥʘ 14 ʜʦʙʫ ʥʘ 2,07%. 

 

4.4.  ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʫʜʘʨʥʦ-ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʚ ʧʽʟʥʽʡ ʧʝʨʽʦʜ 

 

ʋ ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ, ʧʽʜʩʣʠʟʦʚʽʡ ʪʘ ʤôʷʟʦʚʽʡ 

ʦʙʦʣʦʥʢʘʭ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʙʫʣʘ ʥʘʷʚʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʟ 

ʧʝʨʝʚʘʞʥʦ ʥʝʡʪʨʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ɿʽ ʩʪʦʨʦʥʠ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʚ 

ʩʫʜʠʥʘʭ ʩʣʠʟʦʚʦʾ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚʽʜʙʫʚʘʣʦʩʷ 

ʫ ʚʠʛʣʷʜʽ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʩʪʘʟʽʚ ʫ ʩʫʜʠʥʘʭ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʪʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ. 
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ʈʠʩ.4.10.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 7 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ 

eNos. ɿʙʽʣʴʰʝʥʥʷ ʭ400. 

ɺʽʜʦʤʦ, ʱʦ ʦʢʩʠʜ ʘʟʦʪʫ ʤʘʻ ʦʜʥʫ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʨʦʣʝʡ ʧʽʜ ʯʘʩ 

ʫʰʢʦʜʞʝʥ.ɹ ʆʢʩʠʜ ʘʟʦʪʫ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʢʠʰʢʽʚʥʠʢʫ ʤʘʻ 

ʚʘʟʦʜʠʣʷʪʘʪʦʨʥʠʡ ʝʬʝʢʪ ʪʘ ʧʨʦʷʚʣʷʻ ʚʠʩʦʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʘʢʪʠʚʥʽʩʪʴ. ʅʘ 

ʮʝʡ ʯʘʩ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʜʫʤʢʠ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-ʩʠʥʪʝʪʘʟʠ ʚ ʨʘʟʽ ʽʰʝʤʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ [98,120].  
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ʈʠʩ.4.11.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 7 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ 

eNos. ɿʙʽʣʴʰʝʥʥʷ ʭ400. 

 

ɸʥʘʣʽʟ ʝʢʩʧʨʝʩʽʾ eNos ʚ ʩʪʽʥʮʽ ʢʠʰʢʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʦʢʘʟʘʚ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʫ ʨʝʘʢʮʽʶ ʚ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʧʽʜʩʣʠʟʦʚʦʾ ʪʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʫ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 7-ʤʫ ʪʘ 14-ʪʫ ʜʦʙʫ. ʇʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥ ̫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʙʘʨʚʣʝʥʥʷ ʩʪʽʥʢʠ ʢʠʰʢʠ ʥʘ 14-ʪʫ ʜʦʙʫ ʟ ʩʴʦʤʦʶ ʜʦʙʦʶ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-ʩʠʥʪʝʪʘʟʠ (ʨʠʩ. 1). 

 

 

 

ʈʠʩ.4.12.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 14 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ 

eNos. ɿʙʽʣʴʰʝʥʥʷ ʭ400. 

  

ɽʢʩʧʨʝʩʽʷ LC3b ʚ ʢʣʽʪʠʥʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʨʘʚʤʫ, 

ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʽʥʜʫʢʪʦʨʦʤ ʘʫʪʦʬʘʛʽʾ ʻ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ. ɸʫʪʦʬʘʛʽʷ ï 

ʮʝ ʚʠʜ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ, ʟʘ ʫʤʦʚ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʦʨʛʘʥʝʣ ʪʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʣʽʪʠʥʠ.  
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ʈʠʩ.4.13.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 7 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ LC3b. 

ɿʙʽʣʴʰʝʥʥʷ ʭ400 

ʇʦʤʽʨʥʘ ʘʫʪʦʬʘʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʞʠʚʘʥʥʷ ʢʣʽʪʠʥ ʟʘ ʫʤʦʚ ʩʪʨʝʩʦʚʠʭ 

ʯʠʥʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ ʽʰʝʤʽʾ, ʛʦʣʦʜʫʚʘʥʥʷ, ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ), ʧʨʦʪʝ ʥʘʜʤʽʨʥʘ ʾʾ 

ʘʢʪʠʚʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʢʠʰʝʯʥʠʢʘ. ɸʫʪʦʬʘʛʽʷ ʚ ʢʠʰʝʯʥʠʢʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʦʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥ. 
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ʈʠʩ.4.14.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 7 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ LC3b. 

ɿʙʽʣʴʰʝʥʥʷ ʭ400 

 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʠʥʘʤʽʯʥʝ ʟʤʽʥʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʫ ʘʫʪʦʬʘʛʽʾ LC3b ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ 7-ʤʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʣʘ ʥʘʡʚʠʱʠʡ ʩʪʫʧʽʥʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʪʘ ʪʝʨʤʽʥʘʤʠ (4.14.). 

 

 

ʈʠʩ.4.15.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 14 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ LC3b. 

ɿʙʽʣʴʰʝʥʥʷ ʭ400 

 

ʈʦʟʣʘʜʠ ʢʨʦʚʦʦʙʽʛʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʪʠʤʫʣʷʮʽʾ ʟʘʧʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ 

ʽʥʽʮʽʶʶʪʴ ʽʰʝʤʽʯʥʝ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ. ʋ ʩʪʽʥʮʽ ʢʠʰʢʠ ʧʝʨʰ ʟʘ ʚʩʝ 

ʩʪʨʘʞʜʘʻ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʤʽʩʮʝʚʦʛʦ ʢʨʦʚʦʪʦʢʫ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ. ɺ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʝʢʩʧʨʝʩʽʷ HIF-1ὄ ʚ ʢʣʽʪʠʥʘʭ ʢʠʰʝʯʥʠʢʘ, ʷʢʠʡ ʘʢʪʠʚʫʻ ʘʥʛʽʦʛʝʥʝʟ. ɽʢʩʧʨʝʩʽʷ 

ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʘ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʽʡʢʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʩʪʘʥʫ ʛʽʧʦʢʩʽʾ. 
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ʈʠʩ.4.16.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 7 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ HIF-1ʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʭ400. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʽʚ, ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ HIF-1ὄ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʩʪʘʥʽ ʛʽʧʦʢʩʽʾ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʡʜʝ ʥʝ ʣʠʰʝ ʚ ʮʠʪʦʧʣʘʟʤʽ, ʘʣʝ ʽ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ HIF-1ὄ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʝʪʴʦʶ ʛʨʫʧʦʶ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʛʽʧʦʢʩʠʯʥʠʡ ʩʪʘʥ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʫʨʘʞʝʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʨʠʩ.4,17). 
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ʈʠʩ.4.17.  ʉʪʽʥʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ 14 ʜʦʙʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʨʢʝʨ 

HIF-1ʘ. ɿʙʽʣʴʰʝʥʥʷ ʭ400. ʈʠʩ. 3.  

 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʽʜʤʽʥʥʽʩʪʴ ʚ ʪʠʧʘʭ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʧʽʩʣʷ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ 

ʪʘʢʦʞ ʥʘ ʚʽʜʪʝʨʤʽʥʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʚ 

ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʦʢʘʟʘʣʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʙʘʨʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʤʘʨʢʝʨʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʧʝʨʽʦʜʫ. 

 

ʈʝʟʶʤʝ ʟʘ ʨʦʟʜʽʣʦʤ 4. ʆʪʞʝ, ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʽʟʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ (ʩʴʦʤʘ, 

ʯʦʪʠʨʥʘʜʮʷʪʘ ʜʦʙʘ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

ʢʦʤʧʣʝʢʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. 
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ʅʘ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ, ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ ʧʦʚʽʪʨʷʥʦʾ 

ʭʚʠʣʽ, ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʩʫʪʪʻʚʝ ʧʦʪʦʚʱʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʽʜʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʇʦʪʦʚʱʝʥʥʷ ʦʙʦʣʦʥʦʢ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʤʽʞʢʣʽʪʠʥʥʠʡ ʥʘʙʨʷʢ, ʥʘʙʨʷʢ ʩʪʨʦʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ 

ʩʣʠʟʦʚʽʡ, ʧʽʜʩʣʠʟʦʚʽʡ ʪʘ ʤôʷʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ ʙʫʣʘ ʥʘʷʚʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʟ 

ʧʝʨʝʚʘʞʥʦ ʥʝʡʪʨʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ʋ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ  

ʦʙʦʣʦʥʢʘʭ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʫ ʚʠʛʣʷʜʽ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʩʪʘʟʽʚ 

ʚ ʩʫʜʠʥʘʭ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʪʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ. ʅʘ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʴ ʜʝʱʦ ʚʽʜʨʽʟʥʷʚʩʷ, ʤʽʩʮʷʤʠ ʟʫʩʪʨʽʯʘʣʠʩ ̫ ʨʫʡʥʘʮʽʷ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ ʫ ʤôʷʟʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʚʦʣʦʢʦʥ ʫ 

ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʯʝʨʝʟ ʥʘʙʨʷʢ, ʚʦʛʥʠʱʝʚʘ ʜʝʩʪʨʫʢʮʽʷ ʢʠʰʢʦʚʠʭ ʚʦʨʩʠʥ. 

ʅʘ ʩʚʽʪʣʦʦʧʪʠʯʥʦʤʫ ʨʽʚʥʽ, ʯʝʨʝʟ ʯʦʪʠʨʥʘʜʮʷʪʴ ʜʽʙ ʧʽʩʣʷ ʚʧʣʠʚʫ ʫʜʘʨʥʦʾ 

ʭʚʠʣʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʩʣʽʜʢʠ ʥʘʙʨʷʢʫ ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʣʠ, ʩʪʨʦʤʘ ʚʦʨʩʠʥ 

ʟʤʝʥʰʫʚʘʣʘʩ ̫ʚ ʨʦʟʤʽʨʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʩʪʨʠʤ ʧʝʨʽʦʜʦʤ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʤʽʩʪʠʣʘ ʚʦʨʩʠʥʢʠ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ, ʷʢʽ ʚʠʩʪʫʧʘʣʠ ʚ ʧʨʦʩʚʽʪʦʢ ʧʦʨʦʞʥʠʥʠ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ ʢʨʠʧʪʠ ʥʝʟʥʘʯʥʦʾ ʛʣʠʙʠʥʠ. ʇʦʚʝʨʭʥʷ ʚʦʨʩʠʥʦʢ ʽ ʢʨʠʧʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʥʪʝʨʦʮʠʪʘʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʦʚʘʣʴʥʠʤʠ ʷʜʨʘʤʠ. ʉʝʨʝʜ 

ʝʥʪʝʨʦʮʠʪʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʙʦʢʘʣʦʚʠʜʥʽ ʝʢʟʦʢʨʽʥʦʮʽʪʠ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʢʨʠʧʪʘʭ. ʊʦʙʪʦ ʛʽʩʪʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʧʦʚʝʨʪʘʣʠʩʷ ʜʦ 

ʟʚʠʯʘʡʥʦʛʦ ʩʪʘʥʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. 

ʇʽʜ ʯʘʩ ʤʦʨʬʦʤʝʪʨʽʾ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

ʟʙʽʣʴʰʠʣʘʩ ̫ ʥʘ 3%, ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊʦʚʱʠʥʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʩʴʦʤʫ ʡ 

ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʥʝ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ. ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʩʴʦʤʫ ʡ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʥʘ 2%, ʥʝ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʊʦʚʱʠʥʘ ʩʝʨʦʟʥʦʾ 

ʦʙʦʣʦʥʢʠ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʥʘ 47 %, ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ 

ʟʙʽʣʴʰʝʥʘ ʥʘ 9% ʪʘ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʨʬʦʤʝʪʨʽʾ ʚʦʨʩʠʥ ʪʘ ʢʨʠʧʪ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʚʽʜʦʤʦ, ʱʦ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʚʽʜʙʫʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʦʨʩʠʥ ʥʘ 7,09%, ʰʠʨʠʥʘ ʚʦʨʩʠʥ ʥʘ 6,78%, ʜʦʚʞʠʥʠ 

ʢʨʠʧʪ ʥʘ 11,87%, ʰʠʨʠʥʠ ʢʨʠʧʪ ʥʘ 8 %; ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦ ʁʜʦʚʞʠʥʘ ʚʦʨʩʠʥ ʙʫʣʘ ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʘ ʥʘ 1,81%, 

ʰʠʨʠʥʘ ʚʦʨʩʠʥ  ʥʘ 2,65%, ʜʦʚʞʠʥʘ ʢʨʠʧʪ ʥʘ 1,55% ʪʘ ʰʠʨʠʥʘ ʢʨʠʧʪ ʥʘ 3%. 

ʇʨʠ ʮʠʪʦʤʦʨʬʦʤʝʪʨʽʾ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʾ ʢʠʰʢʠ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ  

ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʘ ʚʦʨʩʠʥ ʥʘ 4%, ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 

10%, ʧʣʦʱʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ  ʥʘ  4%, ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ 

ʥʘ  3%, ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ  2%. ʇʨʠ ʮʠʪʦʤʦʨʬʦʤʝʪʨʽʾ ʝʧʽʪʝʣʽʶ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʘ 

ʚʦʨʩʠʥ ʥʘ 1%, ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 3%, ʧʣʦʱʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ 

ʥʘ 2%, ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ ʚʦʨʩʠʥʢʠ ʥʘ 1%, ʧʣʦʱʽ ʷʜʨʘ ʝʥʪʝʨʦʮʠʪʽʚ 

ʢʨʠʧʪ ʥʘ  1% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

ʇʽʜ ʯʘʩ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫ʝʢʩʧʨʝʩʽʷ eNos ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

ʧʦʢʘʟʘʣʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʫ ʨʝʘʢʮʽʶ ʚ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʧʽʜʩʣʠʟʦʚʦʾ ʪʘ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʫ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 7-ʤʫ ʪʘ 14-ʪʫ ʜʦʙʫ. 

ʇʦʨʽʚʥʶʶʯʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʩʪʽʥʢʠ ʢʠʰʢʠ ʥʘ 14-ʪʫ ʜʦʙʫ ʪʘ ʥʘ 

ʩʴʦʤʫ ʜʦʙʫ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ NO-

ʩʠʥʪʝʪʘʟʠ. ɼʠʥʘʤʽʯʥʝ ʟʤʽʥʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ ʘʫʪʦʬʘʛʽʾ LC3b ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʣʘ ʥʘʡʚʠʱʠʡ ʩʪʫʧʽʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʪʘ 

ʪʝʨʤʽʥʘʤʠ. ɽʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʫ ʛʽʧʦʢʩʽʾ HIF-1ὄ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʝʪʴʦʶ ʛʨʫʧʦʶ ʙʫʣʘ ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʛʽʧʦʢʩʠʯʥʠʡ ʩʪʘʥ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʫʨʘʞʝʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ɺʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b ʪʘ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʙʘʨʦʪʨʘʚʤʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʤʘʨʢʝʨʽʚ 

ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 
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ʈʆɿɼɯʃ 5  

 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

 

 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ, ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ, ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʱʫʨʽʚ ʫ ʥʦʨʤʽ, ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ, ʥʘ ʩʴʦʤʫ, ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʧʽʩʣʷ ʜʽʾ ʥʘ  

ʧʝʨʝʜʥʶ ʙʨʶʰʥʫ ʩʪʽʥʢʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ; ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚ ʛʦʩʪʨʠʡ ʽ ʚʽʜʪʝʨʤʽʥʦʚʘʥʠʡ ʧʝʨʽʦʜ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʠʪʘʥʥʷ ʨʘʥʥʽʭ ʽ ʧʽʟʥʽʭ 

ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʻ ʩʢʣʘʜʥʠʤʠ ʪʘ  

ʤʘʣʦ ʚʠʚʯʝʥʠʤʠ. ɿʘ ʚʽʜʦʤʦʩʪʷʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ ʣʝʪʘʣʴʥʽʩʪʴ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʢʠʰʝʯʥʠʢʘ ʩʢʣʘʜʘʻ 18,1-63,6 ʚʽʜʩʦʪʢʘ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʨʦʟʚʠʪʢʦʤ 

ʧʝʨʠʪʦʥʽʪʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʬʦʨʘʮʽʡ ʷʢ ʫ ʨʘʥʥʽ ʧʝʨʽʦʜʠ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ, ʪʘʢ ʽ ʚ 

ʧʽʟʥʽʡ ʧʝʨʽʦʜ. 

ʋ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʪʘʢʦʛʦ 

ʯʠʥʥʠʢʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʫʜʘʨʥʘ ʭʚʠʣʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʩʧʨʠʯʠʥʝʥʦ ʷʢ ʧʝʨʝʧʘʜʦʤ ʪʠʩʢʫ, ʪʘʢ ʽ ʚʠʙʫʭʦʤ [90,100,115]. ɿʘʣʠʰʘʻʪʴʩʷ 

ʥʠʟʢʘ ʥʝʚʠʚʯʝʥʠʭ ʧʠʪʘʥʴ ʧʨʦ ʜʽʶ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʥʘ ʧʝʚʥ ̔ʚʟʷʪʽ ʦʨʛʘʥʠ ʡ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʠʚʯʝʥʥʷ ʜʽʾ 

ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚʠ 

ʟʘʢʨʠʪʠʭ ʧʦʰʢʦʜʞʝʥ ɹʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ [135,142,146]. ɺʠʚʯʘʶʯʠ 

ʚʧʣʠʚ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ, ʧʦʩʪʘʻ ʡ ʪʘʢʝ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ ʷʢ ʩʠʣʘ 

ʭʚʠʣʽ, ʪʝʨʤʽʥ ʜʽʾ, ʘ ʪʘʢʦʞ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʜʽʾ ʮʴʦʛʦ ʯʠʥʥʠʢʘ, ʷʢʽ ʤʘʶʪʴ 

ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʟôʷʩʦʚʘʥʽʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʩʪʚʠʙʫʭʦʚʠʭ 

ʪʨʘʚʤ ʫ ʩʚʽʪʽ, ʥʘʫʢʦʚʮʽ ʚʩʝ ʙʽʣʴʰʝ ʜʦʢʣʘʜʘʶʪ ɹ ʟʫʩʠʣʴ ʜʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ, ʦʜʥʠʤ ʽʟ ʩʫʪʪʻʚʠʭ ʘʩʧʝʢʪʽʚ ʷʢʦʾ ʻ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 
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ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ ʥʘ ʦʨʛʘʥʽʟʤ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʧʦʩʪʽʡʥʦ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ [60,134]. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʷʢ ʋɿɼ, ʣʘʧʘʨʦʩʢʦʧʽʷ, ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ,  ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʥʝ ʜʘʶʪʴ 

ʧʦʚʥʦʶ ʤʽʨʦʶ ʧʦʢʘʟʥʠʢʠ, ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʫ ʩʪʽʥʮʽ ʢʠʰʢʠ ʡ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. 

ɹʝʟʧʦʩʝʨʝʜʥʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʩʪʨʫʢʪʫʨʠ ʩʪʽʥʢʠ 

ʢʠʰʝʯʥʠʢʘ ʚ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʦʚʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʩʪʘʚ ʤʦʞʣʠʚʠʤ ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ. ʋ ʤʦʤʝʥʪ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʣʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, 

ʚʠʷʚʣʝʥʥʷ ʪʝʨʤʽʥʽʚ, ʧʨʠʯʠʥ ʪʘ ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ ʧʦʨʫʰʝʥʴ ʫ ʩʪʽʥʮʽ 

ʢʠʰʝʯʥʠʢʘ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ [93,111,121].  

ɺʠʙʫʭʦʽʥʜʫʢʦʚʘʥʽ ʫʰʢʦʜʞʝʥʥʷ ʢʠʰʝʯʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʦʜʥʦʨʽʜʥʦʶ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʢʘʨʪʠʥʦʶ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʜʠʩʪʘʥʮʽʾ ʦʙôʻʢʪʘ (ʣʶʜʠʥʠ) ʜʦ 

ʝʧʽʮʝʥʪʨʫ ʚʠʙʫʭʫ, ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʰʢʦʜ ʥʘ ʰʣʷʭʫ ʜʽʾ ʫʤʦʚ ʚʠʙʫʭʫ, ʥʘʷʚʥʦʩʪʽ 

ʜʦʜʘʪʢʦʚʠʭ ʫʰʢʦʜʞʫʶʯʠʭ ʯʠʥʥʠʢʽʚ (ʫʣʘʤʢʠ ʩʥʘʨʷʜʽʚ, ʪʝʨʤʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ) ʪʦʱʦ. ʇʦʟʘ ʫʚʘʛʦʶ ʟʘʣʠʰʘʶʪʴʩʷ ʪʨʘʚʤʠ ʢʠʰʝʯʥʠʢʘ, ʢʦʣʠ ʥʘ 

ʦʨʛʘʥʽʟʤ ʚʧʣʠʚʘʻ ʣʠʰʝ ʫʜʘʨʥʘ ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ, ʥʝ ʟʘʣʠʰʘʶʯʠ ʥʘ ʤʦʤʝʥʪ 

ʪʨʘʚʤʠ ʙʫʜʴ-ʷʢʠʭ ʟʦʚʥʽʰʥʽʭ ʫʰʢʦʜʞʝʥʴ. ʅʘʰʝ ʧʦʧʝʨʝʜʥʻ ʪʘ ʩʫʯʘʩʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʽʤʧʫʣʴʩʥʦʾ 

ʜʽʾ ʧʦʚʽʪʨʷʥʦʾ ʭʚʠʣʽ, ʷʢ ʦʜʥʦʛʦ ʟ ʫʰʢʦʜʞʫʶʯʠʭ ʯʠʥʥʠʢʽʚ ʚʠʙʫʭʫ, ʧʦʨʦʛʦʚʝ 

ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʨʠʪʠʯʥʦʛʦ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʩʣʠʟʦʚʦʤʫ ʪʘ 

ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʘʨʘʭ ʪʦʥʢʦʛʦ ʢʠʰʢʽʚʥʠʢʘ ʧʘʪʦʣʦʛʽʯʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʫ 

ʚʠʛʣʷʜʽ ʣʦʢʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʥʘʚʢʦʣʦʩʫʜʠʥʥʠʭ ʧʨʦʩʪʦʨʽʚ, 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʥʘʙʨʷʢʫ ʤʽʪʦʭʦʥʜʨʽʡ, ʧʦʨʫʰʝʥʴ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʥʘ 

ʨʽʚʥʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. 
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ʇʠʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʝʨʚʠʥʥʠʭ ʧʦʩʪʚʠʙʫʭʦʚʠʭ ʫʰʢʦʜʞʝʥʴ ʘʢʪʠʚʥʦ 

ʜʠʩʢʫʪʫʻʪʴʩʷ. ɼʦ ʨʦʙʦʯʠʭ ʛʽʧʦʪʝʟ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʥʦʩʷʪʴ ʪʘʢʽ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, 

ʷʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʫʜʘʨ, ʢʘʚʽʪʘʮʽʡʥʠʡ ʝʬʝʢʪ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʛʘʣʦʤ ʧʦʷʩʥʠʪʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ. ɻʦʩʪʨʠʡ ʨʦʟʚʠʪʦʢ ʥʘʙʨʷʢʫ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʤʽʞʤʝʤʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʥʘʩʣʽʜʦʢ çʧʘʨʘʣʽʯʫè ʢʘʣʽʡ-

ʥʘʪʨʽʻʚʠʭ ʪʘ ʽʥʰʠʭ ʥʘʩʦʩʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʧʝʨʝʥʦʩ ʦʩʤʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʩʝʨʝʜʠʥʽ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʟʣʠʧʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ, 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ. ʅʘʙʨʷʢ ʤʽʪʦʭʦʥʜʨʽʡ ʧʨʠʟʚʦʜʠʪʴ ʥʘʜʘʣʽ ʜʦ ʨʦʟʚʠʪʢʫ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʛʽʧʦʢʩʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [119]. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʨʦʥʪʫ ʫʜʘʨʥʦʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ 

ʢʠʰʝʯʥʠʢʘ. ɺʽʜʥʦʩʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʦʙôʻʤ ʦʨʛʘʥʫ ʪʘ 

ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ, ʭʘʨʘʢʪʝʨ ʚʤʽʩʪʫ ʚ ʧʨʦʩʚʽʪʽ ʢʠʰʝʯʥʠʢʘ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʘʥʛʽʦʘʨʭʽʪʝʢʪʦʥʽʢʠ [96] ï ʫʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʥʠʟʴʢʠʡ ʧʦʨʽʛ ʧʨʦʪʠʩʪʦʷʥʥʷ 

ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʥʝʚʝʣʠʢʘ, ʘʣʝ ʜʦʚʝʜʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʚʠʥʥʠʭ ʨʦʟʨʠʚʽʚ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ [74]. ʉʪʽʥʢʘ ʢʠʰʝʯʥʠʢʘ ʤʘʻ ʩʚʦʾ 

çʩʣʘʙʢʽè ʤʽʩʮʷ, ʘ ʩʘʤʝ ʧʽʜʩʣʠʟʦʚʠʡ ʰʘʨ, ʜʝ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʽʜʩʣʠʟʦʚʝ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʩʫʜʠʥʥʝ ʩʧʣʝʪʽʥʥʷ, ʤʽʩʮʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʙʨʠʞʽ. 

ʐʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʙʽʣʠʭ ʱʫʨʽʚ ʫ ʧʣʘʥʽ ʟʘʛʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʜʽʙʥʠʡ ʜʦ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʣʶʜʠʥʠ. ʊʦʥʢʘ ʢʠʰʢʘ, ʷʢʘ ʻ ʟʘ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʛʦʤʦʣʦʛʽʯʥʦʶ ʪʦʥʢʦ  ʁ ʢʠʢhʦʶ 

ʣʶʜʠʥʠ, ʪʦʜʽ ʷʢ ʰʣʫʥʦʢ ʽ ʩʣʽʧʘ ʢʠʰʢʘ ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʚʠʜʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ.  

ʇʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʾ ʦʮʽʥʢʠ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩ ̫ʛʝʤʘʪʦʤʘ ʧʝʨʝʜʥʴʦʾ ʙʨʶʯʥʦʾ ʩʪʽʥʢʠ, ʪʘʢʦʞ ʚʽʜʤʽʯʘʣʠʩ ̫ʜʨʽʙʥʽ 

ʢʨʦʚʦʚʠʣʠʚʠ ʚ ʩʪʽʥʢʫ ʢʠʰʢʠ ʽ ʚ ʙʨʠʞʫ. 

ʇʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ 

ʚʜ̔ʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘ ʚʝʨʭʽʚʢʘʭ ʚʦʨʩʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʘ 

ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʪʝʨʦʮʠʪʽʚ ʫ ʧʨʦʩʚʽʪ ʢʠʰʝʯʥʠʢʫ, ʩʪʨʦʤʘ ʚʦʨʩʠʥ ʥʘʙʨʷʢʣʘ, ʫ 

ʧʽʜʩʣʠʟʦʚʦʤʫ ʪʘ ʘʜʚʝʥʪʠʮʽʡʥʦʤʫ ʰʘʨʘʭ ʥʘʷʚʥʽ ʧʫʩʪʦʪʽʣʽ ʧʦʨʦʞʥʠʥʠ ʪʘ 

ʯʠʩʣʝʥʥʽ ʜʽʣʷʥʢʠ ʚʽʜʰʘʨʫʚʘʥʥʷ. ɿʽ ʩʪʦʨʦʥʠ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʚ ʩʫʜʠʥʘʭ 
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ʩʣʠʟʦʚʦʾ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚʽʜʙʫʚʘʣʦʩʷ ʫ 

ʚʠʛʣʷʜʽ ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʩʪʘʟʽʚ ʫ ʩʫʜʠʥʘʭ ʨʽʟʥʦʛʦ ʢʘʣʽʙʨʫ ʪʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ. 

ɿʘʛʘʣʴʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʰʘʨʘʭ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ ʧʦʻʜʥʫʚʘʣʘʩʷ ʟ 

ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʚʦʛʥʠʱʝʚʦʶ ʜʝʩʪʨʫʢʮʽʻʶ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ.  

ʂʝʨʫʶʯʠʩʴ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʠ, ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʜ 

ʯʘʩ ʜʽʾ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ ʚ 

ʢʠʰʝʯʥʠʢʫ, ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʡʦʛʦ ʩʪʽʥʢʠ. ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʢʠʰʝʯʥʠʢʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʘʜʘʧʪʠʚʥʠʭ ʟʤʽʥ 

ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʠʰʝʯʥʠʢʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʙʫʜʫʻʪʴʩʷ ʥʘ ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ, 

ʨʝʛʝʥʝʨʘʪʦʨʥʠʭ ʪʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʨʽʟʥʠʭ ʦʨʛʘʥʘʭ ʪʘ ʩʠʩʪʝʤʘʭ. 

ʇʨʦʙʣʝʤʘ ʨʝʛʝʥʝʨʘʪʦʨʥʠʭ ʪʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʢʠʰʝʯʥʠʢʘ ʟʘ ʫʤʦʚ ʪʫʧʦ ʾ

ʘʙʜʦʤʽʥʘʣʴʥʦ ʾʪʨʘʚʤʠ ʪʘ ʚʧʣʠʚʫ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ï ʛʽʧʦʢʩʽʾ 

ʪʘ ʛʽʧʦʪʝʨʤʽʾ, ʘʣʝ ʫ ʬʽʣʦʛʝʥʝʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʙʫʣʘ ʚʠʩʚʽʪʣʝʥʘ ʚ ʧʨʘʮʷʭ [125, 

126,131,157,160]. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʪʘ ʤʦʨʬʦʣʦʛʽʚ 

ʚʠʚʯʘʣʠ ʷʢ ʢʦʤʧʝʥʩʘʪʦʨʥʽ, ʪʘʢ ʽ ʜʝʢʦʤʧʝʥʩʘʪʦʨʥʽ ʟʤʽʥʠ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ ʚ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ (ʦʩʦʙʣʠʚʦ ʝʤʙʨʽʦʛʝʥʝʟʽ), ʘʣʝ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ 

ʨʝʛʝʥʝʨʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʠʰʝʯʥʠʢʘ ʽ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ. ɿʤʽʥʠ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʠʰʝʯʥʠʢʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʡʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʚʠʚʯʝʥʦ ʥʘʤʠ ʥʘ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʮʠʪʦʤʦʨʬʦʤʝʪʨʽʾ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ 

ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷ ʚʩʽʭ ʰʘʨʽʚ ʢʠʰʢʠ, ʙʽʣʴʰʝ ʚʩʴʦʛʦ 

ʟʙʽʣʴʰʠʚʩʷ ʩʝʨʦʟʥʠʡ ʰʘʨ ʥʘ 50%, ʘʣʝ ʥʘ 14 ʜʦʙʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʙʣʠʟʴʢʦ ʜʦ ʥʦʨʤʠ. 

ɺʠʚʯʝʥʥʷ ʜʽʾ ʫʜʘʨʥʦ ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʡ ʨʦʟʢʨʠʪʠ ʜʝʷʢʽ 

ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʙʘʨʦʪʨʘʚʤʠ ʥʘ ʢʠʰʝʯʥʠʢ ̔ʟ ʨʽʟʥʠʤ ʪʝʨʤʽʥʦʤ.  
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ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʩʘ ʱʫʨʽʚ ʟʥʘʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʫʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ.  

ʇʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘ ʨʽʚʥʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʢʦʤʧʣʝʢʩʦʤ ʢʣʽʪʠʥʥʠʭ ʪʘ ʪʢʘʥʠʥʥʠʭ ʟʤʽʥ ʟ̔ ʨʦʟʚʠʪʢʦʤ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʷʢʘ ʤʘʣʘ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘ 

ʚʝʨʭʽʚʢʘʭ ʚʦʨʩʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʘ ʜʝʩʢʚʘʤʘʮʽʷ ʝʥʪʝʨʦʮʠʪʽʚ ʫ 

ʧʨʦʩʚʽʪ ʢʠʰʝʯʥʠʢʘ. ʉʪʨʦʤʘ ʚʦʨʩʠʥ ʥʘʙʨʷʢʣʘ, ʫ ʥʽʡ ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ ʽ ʣʽʤʬʦʮʠʪʽʚ. ʈʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʤʘʚ ʫʩʽ ʪʠʧʦʚʽ ʦʟʥʘʢʠ ʽ 

ʟʘʣʝʞʘʚ ʚʽʜ ʪʝʨʤʽʥʽʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ, ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʥʘ ʬʦʥʽ ʘʣʴʪʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʚʽʜʙʫʚʘʣʠʩʷ ʛʦʩʪʨʽ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʚʠʛʣʷʜʽ ʚʘʟʦʜʠʣʷʪʘʮʽʾ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥ, ʚʝʥʫʣʷʨʥʦʛʦ ʪʘ 

ʢʘʧʽʣʷʨʥʦʛʦ ʩʪʘʟʘ. ɻʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʥʘʙʨʷʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ, ʷʢʠʡ ʪʘʢ ʩʘʤʦ ʧʦʛʽʨʰʫʚʘʚ 

ʧʨʦʧʫʩʢʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʽʢʨʦʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ 

ʟʘ ʫʤʦʚ ʦʧʽʢʦʚʦ ʾʪʨʘʚʤʠ ʚʽʜʟʥʘʯʘʶʪʴʩ ̫ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʱʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʫʜʠʥ, ʾʭ ʜʝʬʦʨʤʘʮʽʾ, 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʟ ʦʟʥʘʢʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʩʣʘʜʞ-ʩʠʥʜʨʦʤʫ ʡ 

ʫʪʚʦʨʝʥʥʷʤ ʧʝʨʝʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ [32,158].  

ʅʘʜʘʣʽ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʩʪʘʜʽʷ ʟʘʧʘʣʝʥʥʷ. ʉʪʫʧʽʥʴ ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʣʽʪʠʥʘʤʠ 

ʟʘʧʘʣʝʥʥʷ (ʣʝʡʢʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʪʦʱʦ) ʻ ʤʘʨʢʝʨʦʤ ʨʝʘʢʪʠʚʥʦʩʪʽ ʩʪʽʥʢʠ 

ʢʠʰʝʯʥʠʢʘ ʥʘ ʪʨʘʚʤʫ. ʇʽʜ ʯʘʩ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʽʥʢʠ ʢʠʰʢʠ ʚ 

ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʟ ʙʦʢʫ ʝʥʪʝʨʦʮʠʪʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʫʰʢʦʜʞʝʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ ʢʣʽʪʠʥ ʫ ʚʠʛʣʷʜʽ ʥʘʙʨʷʢʫ ʪʘ 

ʦʩʝʨʝʜʢʦʚʦʾ ʜʝʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʫ ʢʨʠʩʪ. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ 

ʩʣʠʟʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚʽʜʟʥʘʯʘʣʦʩʷ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ.  

ʍʨʦʥʦʣʦʛʽʷ ʧʦʷʚʠ ʪʘ ʟʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʻ ʧʨʷʤʠʤ ʩʚʽʜʯʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʜʘʚʥʦʩʪʽ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ.  ʇʽʩʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʦʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʨʦʣʴ ʣʝʡʢʦʮʠʪʽʚ ʽ ʾʭʥʽʭ ʘʢʪʠʚʥʠʭ 

ʬʦʨʤ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʦʰʢʦʜʞʝʥʠʤʠ ʪʢʘʥʠʥʘʤʠ ʽ ʬʦʨʤʫʶʪʴ çʢʠʩʥʝʚʦ-

ʤʝʪʘʙʦʣʽʯʥʠʡ ʚʠʙʫʭ ʣʝʡʢʦʮʠʪʽʚè  ʘʙʦ çʨʝʩʧʽʨʘʪʦʨʥʠʡ ʚʠʙʫʭè [68]. 
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ʊʘʢʦʞ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʜ ʯʘʩ ʪʨʘʚʤʠ ʥʘʡʙʽʣʴʰʝ 

ʫʰʢʦʜʞʝʥʥʷ ʟʘʟʥʘʶʪʴ ʩʣʠʟʦʚʠʡ ʽ ʧʽʜʩʣʠʟʦʚʠʡ ʰʘʨʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʥʘʙʨʷʢ ʦʨʛʘʥʝʣ ʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʭʦʯʘ ʧʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥ ̫ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʥʘʡʙʽʣʴʰʠʡ ʥʘʙʨʷʢ ʙʫʚ ʟʽ ʩʪʦʨʦʥʠ 

ʩʝʨʦʟʥʦʛʦ ʰʘʨʫ.  

ʋʩʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʫʰʢʦʜʞʝʥʥʷ ʽ ʚʠʨʘʞʝʥʠʡ ʥʘʙʨʷʢ ʫʩʽʭ 

ʰʘʨʽʚ ʢʠʰʝʯʥʠʢʘ, ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ, ʱʦ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʦ, ʧʦʨʫʰʝʥʥʷ ʢʠʩʥʝʚʦʛʦ ʦʙʤʽʥʫ ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʱʦ ʪʘʢ 

ʩʘʤʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ ʘʫʪʦʬʘʛʽʾ 

LC3b ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʽ ʚʽʜʦʙʨʘʞʫʚʘʣʘ ʥʦʨʤʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ ʚ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʪʘʢ ʽ ʚ ʧʝʨʰʫ 

ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ. 

ɸʣʝ ʚʞʝ ʟ̔ ʩʴʦʤʦʾ ʜʦʙʠ ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ,  ʧʽʜ 

ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʚʩʝ ʱʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʠʡ ʥʘʙʨʷʢ, ʥʘ ʯʦʪʠʨʥʘʜʮʷʪʫ ʜʦʙʫ ʮʠʪʦʤʝʪʨʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʥʘʙʣʠʞʫʶʪʴʩʷ ʜʦ ʥʦʨʤʘʣʴʥʠʭ.  (ʨʠʩ. 5.1). 
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ʈʠʩ. 5.1. ɿʤʽʥʠ ʤʦʨʬʦ ʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ɯ - ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 1 ʛʦʜʠʥʘ, ɯɯ - 

ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 7 ʜʦʙʘ, ɯɯɯ - ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 14 ʜʦʙʘ 

 

ɹʘʛʘʪʦ ʘʚʪʦʨʽʚ [95,101], ʘ ʪʘʢʦʞ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʫʶʪʴ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʥʝ ʣʠʰʝ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ, ʘʣʝ ʡ ʜʝʷʢʠʭ ʜʽʣʷʥʦʢ ʫ ʤʝʞʘʭ 

ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʇ̔ ʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ, ʮʠʪʦʤʝʪʨʠʯʥʦʛʦ, 

ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʥʦ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʛʣʠʙʠʥʥʝ ʫʨʘʞʝʥʥʷ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʥʘ 

ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ.  

 

ʇʘʨʘʤʝʪʨʠ ʝʥʪʝʨʦʮʠʪʽʚ 

 

ʈʠʩ. 5.2. ɿʤʽʥʠ ʤʦʨʬʦ ʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʪʝʨʦʮʠʪʽʚ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ɯ - ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 1 ʛʦʜʠʥʘ, ɯɯ - ʄʦʜʝʣʶʚʘʥʥʷ 

ʙʘʨʦʪʨʘʚʤʠ 7 ʜʦʙʘ, ɯɯɯ - ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 14 ʜʦʙʘ 
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ʈʠʩ. 5.3. ɿʤʽʥʠ ʤʽʪʦʭʦʥʜʨʽʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʩʪʘʥʫ ʚ ʛʨʫʧʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɯ ï ʂʦʥʪʨʦʣʴ, ɯɯ ï ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʨʦʪʨʘʚʤʠ 1 ʛʦʜʠʥʘ 

ʊʘʢʦʞ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ ̫ ʤʝʪʦʜʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʾ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʫ ʘʫʪʦʬʘʛʽʾ 

LC3b, ʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos [77,161]. 

ɺ ʫʤʦʚʘʭ ʛʽʧʦʢʩʽʾ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ HIF-1ὄ ʚ ʢʣʽʪʠʥʘʭ 

ʢʠʰʝʯʥʠʢʘ, ʷʢʠʡ ʘʢʪʠʚʫʻ ʘʥʛʽʦʛʝʥʝʟ. ɽʢʩʧʨʝʩʽʷ ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʨʘʞʝʥʘ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʩʪʘʥʫ 

ʛʽʧʦʢʩʽʾ. ɽʢʩʧʨʝʩʽʾ HIF-1ὄ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʩʪʘʥʽ ʛʽʧʦʢʩʽʾ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʡʜʝ ʥʝ ʣʠʰʝ ʚ ʮʠʪʦʧʣʘʟʤʽ, ʘʣʝ ʽ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ HIF-1ὄ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʝʪʴʦʶ ʛʨʫʧʦʶ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʛʽʧʦʢʩʠʯʥʠʡ ʩʪʘʥ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʫʨʘʞʝʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ LC3b ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʚ 

ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʤʘʨʢʝʨʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

0

5

10

15

20

25

˴͜͡Έͫͭ͟͜Έ ͣͭͦ͜ͻ͚ͦͤ͒ͪ͜ ͔͋͘ ͣͤ͘͜˴͜͡Έͫͭ͟͜Έ ͣͭͦ͜ͻ͚ͦͤ͒ͪ͜ ͘ 
ͤ͊͋ͪΎͦͣ͟

˴͜͡Έͫͭ͟͜Έ ͣͭͦ͜ͻ͚ͦͤ͒ͪ͜ ͘ 
͔͒ͫͭͪͯ͟ͼ͜ΊΌ

˱ ˱˱



122 

 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʷʚʣʝʥʥʷ ʩʧʝʢʪʨʫ ʟʤʽʥ ʩʪʨʫʢʪʫʨ ʢʠʰʝʯʥʠʢʘ ʟʘ ʫʤʦʚ ʚʠʙʫʭʦʚʦʾ 

ʪʨʘʚʤʠ. ʇʨʦʩʪʝʞʝʥʽ ʥʘʤʠ ʟʤʽʥʠ ʚ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʧʽʩʣʷ ʜʽʾ ʫʜʘʨʥʦ-

ʭʚʠʣʴʦʚʦʛʦ ʚʧʣʠʚʫ ʧʦʷʩʥʶʶʪʴ ʪʝ, ʱʦ ʚʠʥʠʢʘʻ ʫ ʢʣʽʥʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʯʝʨʝʟ 

ʚʠʙʫʭʠ ʷʢ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ, ʪʘʢ ʽ ʚ ʧʽʟʥʽʡ ʧʝʨʽʦʜ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʦʨʩʠʥʦʢ ʢʠʰʢʽʚʥʠʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʭʚʘʪʦʤ 

ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ ʧʽʩʣʷ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʽʜʰʣʫʥʢʦʚʠʤ, 

ʰʣʫʥʢʦʚʠʤ ʩʦʢʦʤ ʪʘ ʞʦʚʯ .ʁ 

ʋ ʢʠʰʢʦʚʠʭ ʢʨʠʧʪʘʭ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ. ʋ ʢʨʠʧʪʘʭ, ʷʢ ʫʥʽʢʘʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʢʣʽʪʠʥʠ ʇʘʥʝʪʘ ʟ ʘʮʠʜʦʬʽʣʴʥʠʤʠ ʩʝʢʨʝʪʦʨʥʠʤʠ 

ʛʨʘʥʫʣʘʤʠ, ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʪʘ ʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ ʧʦʨʷʜ ʟ ʝʥʪʝʨʦʮʠʪʘʤʠ 

ʙʦʢʘʣʦʧʦʜʽʙʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʠʰʢʦʚʦʛʦ 

ʩʣʠʟʫ,  

ɺʨʘʭʦʚʫʶʯʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʚʘʞʣʠʚʽʩʪʴ ʮʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʫʪʚʦʨʝʥʴ 

(ʢʠʰʢʦʚʽ ʚʦʨʩʠʥʠ ʽ ʢʨʠʧʪʠ) ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʦʥʢʦʾ ʢʠʰʢʠ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʦʨʩʠʥ ʜʦ 

ʛʣʠʙʠʥʠ ʢʨʠʧʪ. ʈʦʟʨʘʭʫʥʦʢ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ 

ʙʘʨʦʪʨʘʚʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 5.4. 

 



123 

 

 

ʈʠʩ.5.4 ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʦʥʢʦʾ ʢʠʰʢʠ. 

 

ɸʥʘʣʽʟ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʥʘ 5,6% ʥʘ 7 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʥʘ 14 ʜʦʙʫ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

ʉʧʝʮʠʬʽʯʥʽ ʙʽʦʤʘʨʢʝʨʠ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʙʤʝʞʝʥʽ. ɺʽʜʦʤʦ, ʱʦ ʦʮʽʥʢʫ 

ʫʰʢʦʜʞʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʢʨʘʱʝ ʟʘ ʚʩʝ ʧʨʦʚʦʜʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʢʫ 

ʫʰʢʦʜʞʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʙʘʣʴʥʦʾ ʰʢʘʣʠ. ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ  ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.5.5 
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ʈʠʩ.5.5  ɹʘʣʴʥʘ ʦʮʽʥʢʘ ʫʰʢʦʜʞʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. 

 

ɸʥʘʣʽʟ ʽʥʜʝʢʩʫ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 7 ʜʦʙʫ (2,8) ʚʽʥ ʫ 4 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʚ ʽʥʜʝʢʩ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (0,7). ʅʘ 14 ʜʦʙʫ ʽʥʜʝʢʩ ʫʰʢʦʜʞʝʥʥʷ 

ʟʘʣʠʰʘʚʩʷ ʚ 3,1 ʨʘʟʠ ʚʠʱʝ ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʥʘʚʝʜʝʥʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ, ʷʢ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʾ, ʪʘʢ ʽ 

ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʘʢʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ ʾʾ 

ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʝʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʩʢʦʧʽʷ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ), ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʦʣʦʥʦʢ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ, ʦʮʽʥʝʥʽ ʚʧʨʦʜʦʚʞ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥʥʠʭ ʪʘ ʪʢʘʥʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ. 

1. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʪʦʤʽʯʥʦʛʦ ʧʨʝʧʘʨʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʪʦʥʢʦʾ ʢʠʰʢʠ ʙʫʣʘ ʢʨʘʥʽʘʣʴʥʘ ʙʨʠʞʦʚʘ 

ʘʨʪʝʨʽʷ, ʷʢʘ ʚʽʜʭʦʜʠʣʘ ʚʽʜ ʯʝʨʝʚʥʦʛʦ ʚʽʜʜʽʣʫ ʘʦʨʪʠ. ɼʦ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʽʜ 

ʢʨʘʥʽʘʣʴʥʦʾ ʙʨʠʞʦʚʦʾ ʘʨʪʝʨʽʾ ʚʽʜʭʦʜʠʣʠ ʘʙʦ ʟʘ ʤʘʛʽʩʪʨʘʣʴʥʠʤ, ʘʙʦ ʟʘ 

ʨʦʟʩʠʧʥʠʤ ʪʠʧʦʤ ʛʘʣʫʞʝʥʥʷ ʧʦʨʦʞʥʴʦʢʠʰʢʦʚʽ ʘʨʪʝʨʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʝʢʩʪʨʘʦʨʛʘʥʥʠʭ ʘʥʘʩʪʦʤʦʟʫʶʯʠʭ ʘʨʪʝʨʽʘʣʴʥʠʭ ʜʫʛ ʚʟʜʦʚʞ ʙʨʠʞʦʚʦʾ ʯʘʩʪʠʥʠ 

ʢʠʰʢʠ. ɼʠʥʘʤʽʢʘ ʪʘ ʭʘʨʘʢʪʝʨ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʷʢ ʫ 

ʛʦʩʪʨʦʤʫ, ʪʘʢ ʽ ʧʽʟʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʥʝ ʤʘʣʠ ʩʧʝʮʠʬʽʯʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʦʨʦʞʥʴʦʢʠʰʢʦʚʠʭ ʘʨʪʝʨʽʡ. 

2. ɺʧʣʠʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʥʘ ʧʝʨʝʜʥʶ ʯʝʨʝʚʥʫ ʩʪʽʥʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʬʫʟʥʦʾ ʪʨʘʚʤʠ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʷʢʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʙʨʷʢʦʤ ʪʘ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʩʣʠʟʦʚʦʾ, ʧʽʜʩʣʠʟʦʚʦʾ ʪʘ 

ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʦʢ ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ. ʇʦʪʦʚʱʝʥʥʷ ʰʘʨʽʚ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ 

ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʤʽʞʢʣʽʪʠʥʥʠʡ ʥʘʙʨʷʢ, ʥʘʙʨʷʢ ʩʪʨʦʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɿʘʛʘʣʴʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʰʘʨʘʭ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ ʧʦʻʜʥʫʚʘʣʘʩʷ ʟ 

ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ, ʚʦʛʥʠʱʝʚʦʶ ʜʝʩʪʨʫʢʮʽʻʶ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ. 
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ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʽʥʪʨʘʤʫʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʦʥʢʦʾ 

ʢʠʰʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʝʨʤʽʥʽʚ, ʧʨʦʷʚʣʷʣʠʩʷ ʧʘʨʝʟʦʤ ʘʨʪʝʨʽʦʣ ʪʘ ʚʝʥʫʣ ʟ̔ ʨʦʟʚʠʪʢʦʤ 

ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʩʫʜʠʥʥʦʛʦ ʩʪʘʟʫ. 

3. ɸʥʘʣʽʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʙʦʣʦʥʦʢ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʦʢʘʟʘʚ, 

ʱʦ ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʱʫʨʽʚ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʚ ʧʝʨʰʫ 

ʛʦʜʠʥʫ ʧʝʨʝʚʠʱʫʚʘʣʘ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 3,98% (p<0,05), 

ʧʝʨʝʚʘʞʥʦ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʟ ʧʽʜʩʝʨʦʟʥʠʤ 

ʧʨʦʰʘʨʢʦʤ. ʋ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ 

ʱʫʨʽʚ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʥʘ 2,95% (p<0,05). ʅʘ 14 ʜʦʙʫ ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʥʝ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ̔ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʱʫʨʽʚ. 

4. ʈʦʟʨʘʭʫʥʦʢ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʧʦʢʘʟʘʚ, ʱʦ ʧʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʣʦʱʫ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 7,16% 

(p<0,05). ʋ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʣʦʱʫ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʥʘ 4,21% (p<0,05). ʅʘ 14 ʜʦʙʫ ʧʣʦʱʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʝ ʤʘʣʘ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ̔ ʧʣʦʱʝʶ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʱʫʨʽʚ. ʇʣʦʱʘ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʫ ʧʝʨʰʫ ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʙʘʨʦʪʨʘʚʤʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʣʦʱʫ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʥʘ 4,63% (p<0,05). ʋ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʣʦʱʘ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ ʥʘ 7 

ʜʦʙʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʣʦʱʫ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 2,02% (p<0,05). ʅʘ 14 ʜʦʙʫ ʧʣʦʱʘ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ 

ʢʨʠʧʪ ʥʝ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ̔ ʧʣʦʱʝʶ ʷʜʝʨ ʝʥʪʝʨʦʮʠʪʽʚ ʢʨʠʧʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ. 

5. ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʨʝʩʽʾ ʙʽʦʤʘʨʢʝʨʽʚ ʛʽʧʦʢʩʽʾ HIF-1ʘ, ʘʫʪʦʬʘʛʽʾ 

LC3b ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ eNos ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʧʦʢʘʟʘʚ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ 
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ʟʘʣʝʞʥʦ ʽ ʚʽʜ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ 

ʤʘʨʢʝʨʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

6. ʆʮʽʥʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʩʣʷ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʧʦʢʘʟʘʣʘ, ʱʦ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʛʦʩʪʨʦʤʫ 

ʧʝʨʽʦʜʽ ʪʨʘʚʤʠ ʙʫʣʠ ʟʤʽʥʠ ʚ ʩʣʠʟʦʚʽʡ ʪʘ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ ʟ̔ 

ʜʦʩʪʦʚʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ ʷʚʠʱʘʤʠ ʥʘʙʨʷʢʫ ʚ ʝʥʪʝʨʦʮʠʪʘʭ, 

ʚʦʛʥʠʱʝʚʠʤʠ ʜʽʣʷʥʢʘʤʠ ʥʘʚʢʦʣʦʩʫʜʠʥʥʦʛʦ ʥʘʙʨʷʢʫ, ʨʝʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʧʨʦʩʚʽʪʘʭ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. ɺʠʨʘʟʥʽ ʟʤʽʥʠ ʟ ʙʦʢʫ 

ʛʝʤʘʪʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ ʚʠʛʣʷʜʽ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ, 

ʥʘʙʨʷʢʫ ʩʪʽʥʢʠ ʢʘʧʽʣʷʨʽʚ, ʨʦʟʚʠʪʢʫ ʦʩʝʨʝʜʢʽʚ ʩʪʘʟʫ ʢʨʦʚʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʢʨʦʪʨʦʤʙʽʚ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʛʦʩʪʨʦʾ 

ʽʰʝʤʽʾ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʢʠ. ʋ ʱʫʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʝʨʰʫ 

ʛʦʜʠʥʫ ʧʽʩʣʷ ʙʘʨʦʪʨʘʚʤʠ ʚʽʜʩʦʪʦʢ ʤʽʪʦʭʦʥʜʨʽʡ ʟ̔ ʥʘʙʨʷʢʦʤ ʚ ʝʥʪʝʨʦʮʠʪʘʭ 

ʩʢʣʘʜʘʚ 65,4% (ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï 16,4%), ʘ 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʽ ʫ 9,9 % ʤʽʪʦʭʦʥʜʨʽʡ (ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï 5,1%). ɺʠʷʚʣʝʥʽ ʧʝʨʚʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʢʠʰʢʠ. 



ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

ʇʨʦʚʝʜʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʱʫʨʘʭ-ʩʘʤʮʷʭ 

ʽʟʦʣʴʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ (ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ) ʥʘ ʩʪʘʥ ʩʪʽʥʢʠ 

ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ ʨʘʥʥʴʦʤʫ ʪʘ ʧʽʟʥʴʦʤʫ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʘʭ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʠʨʝʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʝʨʚʠʥʥʽ ʦʟʥʘʢʠ ʚʧʣʠʚʫ ʙʘʨʦʪʨʘʚʤʠ ʪʘ ʧʨʦ ʩʪʨʫʢʪʫʨʥʦ-

ʨʝʘʢʪʠʚʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚʧʨʦʜʦʚʞ 

ʜʚʦʪʠʞʥʝʚʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

1. ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʧʨʠʩʪʨʽʡ (ʇʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ: ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 146858, ʋʢʨʘʾʥʘ, ˉ 

ʟʘʷʚʢʠ u 2021 00358, ʦʧʫʙʣ.24,03,2021, ʙʶʣ.ˉ12.), ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʧʝʨʩʦʥʘʣʫ ʤʦʞʣʠʚʦ ʚʽʜʪʚʦʨʠʪʠ ʧʦʚʽʪʨʷʥʫ ʭʚʠʣʶ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʝʘʢʪʠʚʥʠʤ ʝʬʝʢʪʦʤ ʪʘ ʽʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʧʽʢʦʚʦʛʦ ʪʠʩʢʫ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  

ʤʦʜʝʣʶʚʘʥʥ ̫ʥʝ ʣʠʰʝ ʪʨʘʚʤ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʘʣʝ ʡ ʽʥʰʠʭ 

ʦʨʛʘʥʽʚ, ʟʦʢʨʝʤʘ ʟʘʢʨʠʪʦʾ ʪʨʘʚʤʠ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʪʨʘʚʤ 

ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʪʢʘʥʠʥ ʢʽʥʮʽʚʦʢ ʪʦʱʦ. 

2. ɸʧʨʦʙʦʚʘʥʘ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʦʜʝʣʴ 

ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʢʨʠʪʠʭ ʫʰʢʦʜʞʝʥʴ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʘ ʩʘʤʝ, 

ʧʝʯʽʥʢʠ, ʩʝʣʝʟʽʥʢʠ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʰʣʫʥʢʫ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, 

ʩʫʜʠʥ ʪʘ ʥʝʨʚʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

3. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ, ʛʽʩʪʦʧʘʪʦʣʦʛʽʯʥʦʛʦ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʦʙʦʣʦʥʦʢ ʪʘ ʢʣʽʪʠʥ ʩʪʽʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨ 

ʘʥʘʪʦʤʽʾ, ʛʽʩʪʦʣʦʛʽʾ, ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʪʘ 

ʢʘʬʝʜʨ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 
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4. ʈʝʟʫʣʴʪʘʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʪʝʨʦʮʠʪʽʚ, ʟʤʽʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ 

ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢ ʚʧʣʠʚʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥ ̫ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʢʠʰʢʽʚʥʠʢʘ. 

5. ɺʠʷʚʣʝʥʘ ʥʘʤʠ ʜʠʥʘʤʽʢʘ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʩʪʽʥʮʽ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʧʽʩʣʷ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʙʘʨʦʪʨʘʚʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʧʘʪʦʣʦʛʦ-

ʘʥʘʪʦʤʽʯʥʽʡ ʪʘ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʽʜ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥ ̫

ʜʘʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʚʠʟʥʘʯʝʥʥ ̫ʜʘʚʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

6. ʆʪʨʠʤʘʥʽ ʚʽʜʦʤʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʣʴʥʦʾ 

ʪʘʢʪʠʢʠ ʫ ʚʽʜʜʽʣʝʥʥʷʭ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟ ʤʝʪʦʶ ʥʦʨʤʘʣʽʟʘʮʽʾʾ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʪʽʥʢʠ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʛʽʧʦʢʩʠʯʥʦ-ʽʰʝʤʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

 

1. ɸʧʦʣʣʦʥʦʚ ɸʖ, ɽʤʝʣʠʥ ɺɺ, ʌʠʣʘʪʦʚ ɸʀ. ɼʝʡʩʪʚʠʝ ʚʟʨʳʚʘ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ (ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʝ ʠ 

ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ). ʉʫʜ.-ʤʝʜ. ʵʢʩʧʝʨʪ. 1996;(4):4-7. 

2. ɸʧʦʣʣʦʥʦʚ ɸʖ, ɽʤʝʣʠʥ ɺɺ, ʌʠʣʘʪʦʚ ɸʀ. ʕʢʩʧʝʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʉʫʜ.-ʤʝʜ. ʵʢʩʧʝʨʪ. 1997;(1):13-
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