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ɸʅʆʊɸʎɯʗ  

 

         ʏʝʨʧʘʢ ʄ.ʆ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʟ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ï  ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ   

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

         ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.22 ï ñʉʪʦʤʘʪʦʣʦʛʽʷò (222.ʄʝʜʠʮʠʥʘ). - 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʃʴʚʽʚ. 

2020.  

         ɺʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʫ 

ʢʦʤʧʣʝʢʩʽ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʠʭ ʪʘ ʦʨʪʦʧʝʜʠʯʥʠʭ ʟʘʭʦʜʽʚ ʤʘʻ ʥʘʜʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʛʥʦʟʫ ʣʽʢʫʚʘʥʥʷ. ʇʦʰʠʨʝʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ ʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʚʪʨʘʪʠʣʠ ʟʫʙʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʠʩʪʨʦʬʽʯʥʦ-ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʫ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʧʘʪʦʣʦʛʽʷʭ ʧʨʠʢʫʩʫ ʪʘ ʧʽʩʣʷ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʻ 

ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ. ʅʝʦʙʭʽʜʥʦ, ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢʦʚʽ çʽʥʚʦʣʶʪʠʚʥʽè ʟʤʽʥʠ ʫ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʱʝʣʝʧ ʪʘ ʤôʷʢʠʭ ʪʢʘʥʠʥʘʭ, ʱʦ ʾʭ ʚʢʨʠʚʘʶʪʴ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʚʠʩʦʢʫ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʪʝʟʫʚʘʥʥʷ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. 

         ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʨʪʦʧʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʦʢʨʝʤʘ ʥʘ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʘʭ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ 

ʚʠʢʣʠʢʘʻ ʞʦʜʥʠʭ ʟʘʧʝʨʝʯʝʥʴ, ʦʜʥʘʢ, ʫ ʥʝʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ 

ʫʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʪʢʘʥʠʥ ʥʘʷʚʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʦʙôʻʤʫ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʾ ʜʝʥʪʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʧʣʘʥʪʘʪʽʚ. ʋ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʫʛʤʝʥʪʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

         ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢ ʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʤʠ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʫʤʦʚʣʶʻ ʥʘʥʝʩʝʥʥʷ 
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ʧʘʮʽʻʥʪʫ ʜʦʜʘʪʢʦʚʦʾ ʪʨʘʚʤʠ. ʉʘʤʝ ʪʦʤʫ ʫ ʤʝʜʠʯʥʦʤʫ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʦʛʣʠ ʙ ʚʽʜʧʦʚʽʜʘʪʠ ʫʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʚʠʤʦʛʘʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ 

ʩʪʦʤʘʪʦʣʦʛʽʾ.  

         ʇʨʦʙʣʝʤʘ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ 

ʱʝ ʜʘʣʝʢʘ ʚʽʜ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʧʣʘʩʪʠʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ. 

         ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʥʘ ʨʝʧʘʨʘʪʠʚʥʠʡ ʦʩʪʝʦʛʝʥʝʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ) ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʟʦʢʨʝʤʘ, 

ʧʦʣʽʣʘʢʪʠʜʽʚ. 

         ɺ ʋʢʨʘʾʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʤʽʥʝʨʘʣʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʣʘʢʪʠʜʥʠʭ 

ʙʽʦʢʦʤʧʦʟʠʪʽʚ ʥʝ ʚʠʨʦʙʣʷʶʪʴʩʷ ʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʜʦ 

ʪʝʧʝʨ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʥʝ ʚʠʨʽʰʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʝ 

ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʩʠʥʪʝʪʠʯʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʙʽʦʜʝʛʨʘʜʘʮʽʡʥʠʤʠ ʪʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʧʠʪʘʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʟ ʽʥʰʠʤʠ ʚʽʜʦʤʠʤʠ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʤʠ ʘʣʣʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʜʫʪʴ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟ 

ʥʝʦʙʭʽʜʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ, ʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʰʚʠʜʢʽʩʪʶ ʨʝʟʦʨʙʮʽʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚ.    

         ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ï ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʤʽʱʝʥʥʷ 

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ, ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʽʥʜʠʬʝʨʝʥʪʥʦʛʦ 

ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ 

(ʇʃ), ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ (ɻɸʇ) ʪʘ ʙʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʦʤ (ɓ-ʊʂʌ) ʪʘ ʡʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

         ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ï ʙʽʦʩʫʤʽʩʥʠʡ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʡ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʨʝʟʦʨʙʫʶʯʦʛʦ ʇʃ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ, 

ʙʽʦʢʝʨʘʤʽʢʘ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ), ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ çʂʦʣʣʘʧʘʥ-ʃè.        
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             ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ:                       

ʢʣʽʥʽʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ;                              

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ï ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʩʪʝʦʨʝʛʝʥʝʨʫʶʯʠʡ 

ʧʦʪʝʥʮʽʘʣ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ: ʤʝʪʦʜ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʽʥʬʨʘʯʝʨʚʦʥʽʡ (ɯʏ) ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ (ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʟʘʻʤʦʜʽʾ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ), ʤʝʪʦʜ ʢʦʥʜʫʢʪʦʤʝʪʨʽʾ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ɻɸʇ ʪʘ ɓ-ʊʂʌ) ʪʘ ʟ ʢʦʤʧʦʟʠʪʫ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ, ʤʽʢʨʦʩʢʦʧʽʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʠʯʥʦʾ ʰʢʘʣʠ ʪʘ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ, 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʙʽʦʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ, ʤʝʪʦʜ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʚ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʢʦʤʧʦʟʠʪʘʭ; 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ (ʮʠʪʦʪʦʢʩʠʯʥʘ, ʧʦʜʨʘʟʥʶʶʯʘ ʪʘ ʩʝʥʩʠʙʽʣʽʟʫʶʯʘ ʜʽʷ) ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ; 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥ,̔ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ ʪʘ 

ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ; ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʽ ʩʝʨʝʜʥʴʦʾ ʧʦʭʠʙʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

          ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʤʦʜʠʬʽʢʫʚʘʥʥʷ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʨʠʩʪʦʛʦ ʤʽʥʝʨʘʣ-

ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʬʦʨʤʽ ʛʨʘʥʫʣ ʥʘ ʦʩʥʦʚʽ 

ʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʰʪʫʯʥʦʛʦ ʧʦʨʦʰʢʫ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ) ʟ̔     

ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʦʤ (ɓ-ʊʂʌ).           

          ɹʘʪʦʭʨʦʤʥʠʡ ʟʩʫʚ (ʟʤʽʥʘ ʧʦʟʠʮʽʾ ʧʽʢʫ ʩʧʝʢʪʨʘ ʚ ʦʙʣʘʩʪʴ ʜʦʚʰʠʭ ʭʚʠʣʴ ʽʟ 

ʤʝʥʰʦʶ ʯʘʩʪʦʪʦʶ ʪʘ ʝʥʝʨʛʽʻʶ ʢʦʣʠʚʘʥʴ) ʚ ɯʏ-ʩʧʝʢʪʨʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ 

ʧʦʛʣʠʥʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ 

ʧʦʣʽʣʘʢʪʠʜʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ɯʏ-ʩʧʝʢʪʨʫ 
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ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʪʦʪ 1845-1715 ʩʤ-1, ʻ ʯʽʪʢʠʤ ʜʦʢʘʟʦʤ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʪʫ.                                              

          ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʫ ɯʏ-ʩʧʝʢʪʨʫ ʚʽʜ ʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʫʻ, ʱʦ 3/4 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʚôʷʟʘʥʦ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʢʘʨʙʦʥʽʣʴʥʠʭ 

ʛʨʫʧ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʢʦʤʧʦʟʠʪʫ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʢʨʠʪʪʷ ʛʨʘʥʫʣ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʧʦʣ̔ʤʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʽʥʝʨʘʣ-

ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 

ʢʦʤʧʦʟʠʪʽʚ ʟ̔ ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ ʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

          ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ  ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʤʦʙʽʣʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʘʤʠ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ - ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ɻɸʇ ʪʘ ɓ-ʊʂʌ) 

ʧʦʣʽʣʘʢʪʠʜʘʤʠ, ʜʦʟʚʦʣʷʻ  ʨʝʛʫʣʶʚʘʪʠ  ʰʚʠʜʢʽʩʪʴ  ʨʝʟʦʙʮʽʾ ʢʦʤʧʦʟʠʪʫ. 

          ɼʣʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʟʙʽʣʴʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʟ 4,5 ʤʢʤ ʜʦ 8,7 ʤʢʤ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʯʘʩʫ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʫ 1,5 ʨʘʟʠ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ ʜʦ 10,4 ʤʢʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ. ɺʠʭʦʜʷʯʠ ʟ ʦʜʝʨʞʘʥʠʭ 

ʜʘʥʠʭ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʤʽʥʘ ʪʦʚʱʠʥʠ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ  

ʢʦʨʝʣʶʻ ʟ ʯʘʩʦʤ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ ʫ ʧʝʚʥʠʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʫʤʦʚ ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠ ʩʠʥʪʝʟʽ ʤʽʞ ʯʘʩʪʢʦʶ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ ʧʦʣʽʤʝʨʦʤ (ʧʦʣʽʣʘʢʪʠʜʦʤ) ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʽʥʝʨʘʣʴʥʦʾ ʬʘʟʠ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ.  

          ʆʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ 

ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 8,0 ʜʦ 10,0 ʤʢʤ. ʇʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʢʦʤʧʦʟʠʪʽ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ 

ʨʝʟʦʨʙʮʽʾ. ʇʦʢʨʠʪʪʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʛʨʘʥʫʣ ʧʦʣʽʤʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ 

ʧʦʣʽʣʘʢʪʠʜʫ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʨʝʛʫʣʶʻ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ  ʢʦʤʧʦʟʠʪʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʩʪʠʤ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ.  
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          ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʢʘʥʠʥʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ 

18 ʙʽʣʠʭ ʱʫʨʘʭ ʣʽʥʽʾ ɺʽʩʪʘʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʧʦʣʽʤʝʨʫ 

ï ʙʽʦʽʥʝʨʪʥʦʛʦ ʢʦʧʦʣʽʤʝʨʫ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥʫ (ʇɺʇ), 

ʤʝʪʘʢʨʠʣʘʪʝʩʪʝʨʽʚ (ME) ʪʘ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ (ʇɺʉ) ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ (ɻɸʇ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ 

ʙʽʦʽʥʝʨʪʥʦʛʦ ʧʦʣʽʤʝʨʘ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɻɸʇ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʧʦʚʥʝʥʥʷ 

ʦʙôʻʤʫ ʢʽʩʪʢʦʚʦʛʦ ʜʝʬʝʢʪʫ, ʥʝ ʚʠʢʣʠʢʘʻ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʪʦʯʫʶʯʽ ʪʢʘʥʠʥʠ, 

ʘʣʝ ʡʦʛʦ ʩʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʾ ʙʽʦʜʝʛʨʘʜʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ ʧʦʣʽʣʘʢʪʠʜʽʚ (ʇʃ) ʪʘ 

ʧʦʣʽʛʣʽʢʦʣʽʜʽʚ (ʇʃɻʂ) ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʟʘ ʨʘʭʫʥʦʢ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʦʚʥʦʾ 

ʙʽʦʽʥʪʝʛʨʘʮʽʾ ʽʟ ʟʘʤʽʱʝʥʥʷʤ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʜʝʬʝʢʪʽ ʥʘ 

ʚʣʘʩʥʫ ʟʨʽʣʫ ʢʽʩʪʢʦʚʫ ʪʢʘʥʠʥʫ.   

         ʆʙʛʨʫʥʪʫʚʘʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ɻɸʇ, ɓ-ʊʂʌ ʪʘ ʇʃ.   

         ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʱʦʜʦ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ 

(ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ 753 ʚʽʜ 02.10.2013) ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʧʨʦ ʚʚʝʜʝʥʥʷ 

ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʧʦʨʷʜ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʤʘʪʝʨʽʘʣʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʟ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʙʽʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʩʢʣʘʜʦʚʽ ʷʢʦʛʦ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʧʨʠʣʝʛʣʠʤʠ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 

ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ.  

         ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʢʦʞʥʦʛʦ ʟʽ ʩʢʣʘʜʥʠʢʽʚ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʩʘʤʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʽʚ ʢʫʤʫʣʷʮʽʾ (ʥʘʢʦʧʠʯʝʥʥʷ) ʚ ʦʨʛʘʥʽʟʤʽ, ʚʠʩʦʢʫ 

ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʽʩʪʴ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʫ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ.  
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         ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ 

ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʬʦʨʤʫʣʽ ʢʨʦʚʽ ʪʚʘʨʠʥ, ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʚʽʜʩʫʪʥʽ ʨʝʘʢʮʽʾ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʪʘ ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʤʽʨʥʦʛʦ, ʧʨʦʪʝ ʥʝʜʦʩʪʦʚʽʨʥʦʛʦ ʨʦʩʪʫ ʨʽʚʥʽ 

ʟʘʛʘʣʴʥʦʛʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɽ (Igɽ), ʱʦ, ʡʤʦʚʽʨʥʦ, ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. 

         ɼʦʩʣʽʜʞʝʥʥʷʤ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ in vitro ʥʝ ʚʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʷʢ 

ʥʠʟʴʢʠʭ, ʪʘʢ ʽ ʚʠʩʦʢʠʭ ʜʦʜʘʥʠʭ ʜʦʟ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʧʝʨʤʽʾʚ ʪʘ ʾʭ ʚʠʞʠʚʘʥʥʷ. 

         ɺʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʮʠʪʦʪʦʢʩʠʯʥʦʾ, ʧʦʜʨʘʟʥʶʚʘʣʴʥʦʾ ʪʘ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʾ  ʻ ʧʽʜʩʪʘʚʦʶ ʚʚʘʞʘʪʠ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ 

ʢʦʤʧʦʟʠʪ  ʙʽʦʣʦʛʽʯʥʦ ʽʥʜʠʬʝʨʝʥʪʥʠʤ. 

          ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʦʨʽʚʥʷʣʴʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʚʯʝʥʦ 

ʜʠʥʘʤʽʢʫ ʧʝʨʝʙʽʛʫ ʦʩʪʝʦʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥ̔  ʜʣʷ ʾʭ ʧʣʘʩʪʠʢʠ: ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ), çʂʦʣʣʘʧʘʥ-ʃè) ʪʘ ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ.      

          ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ, ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʥʽʩʪʶ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ. 

          ɺ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʠ ʥʠʞʥʽʭ ʱʝʣʝʧ ʢʨʦʣʽʚ (ʜʽʘʤʝʪʨʦʤ ï 0,5 ʩʤ) ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʽʜ ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ (ʢʦʥʪʨʦʣʴ) ʪʘ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘʛʥʦʻʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʠʩʪʨʦʬʽʯʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʫ 

ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʱʝʣʝʧ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʊʘʢʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʚʩʝ ʞ ʥʝ 

ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʟʘʧʣʘʥʦʚʦʛʦ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ.       

          ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʘʭ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʩʧʦʚʽʣʴʥʝʥʽ ʪʝʤʧʠ ʦʩʪʝʦʛʝʥʝʟʫ. ɼʝʬʝʢʪʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟʘʣʠʰʘʣʠʩʷ ʟʘʧʦʚʥʝʥʠʤʠ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʘ 
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ʪʘʢʦʞ ʢʽʩʪʢʦʶ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʟʨʽʣʦʩʪʽ ʪʘ ʭʨʷʱʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʱʦ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʽʩʪʴ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

ʱʝʣʝʧ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʘʢʨʠʪʪʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʟʘʤʽʥʥʠʢʽʚ.  

          ʇʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (çʂʝʨʛʘʧè 

(ɹʽʦʤʽʥ-ɻʊ), çʂʦʣʣʘʧʘʥ-ʃè) ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʨʝʧʘʨʘʪʠʚʥʠʡ 

ʦʩʪʝʦʛʝʥʝʟ ʤʘʚ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ. ɺʽʜʙʫʚʘʣʦʩʷ ʧʨʠʩʢʦʨʝʥʝ ʟʘ ʩʚʦʾʤʠ ʪʝʤʧʘʤʠ 

ʟʘʢʨʠʪʪʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʦʩʴ ʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ, ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʅʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʟʘʧʦʚʥʝʥʠʭ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʪʘ 

ʛʨʘʥʫʣʘʤʠ çʂʝʨʛʘʧʫè ʥʘʚʽʪʴ ʜʦ ʢʽʥʮʷ 3-ʛʦ ʤʽʩ. ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ 

ʯʘʩʪʠʥʢʠ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʨʝʟʦʨʙʫʚʘʣʠʩʷ ʫ ʟʚôʷʟʢʫ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʙʽʦʜʝʛʨʘʜʘʮʽʾ.  

           ʇʨʦʚʝʜʝʥʠʤ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ  ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ 

21 ʜʦʙʠ (ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ) ʜʦ 90 ʜʦʙʠ (ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ ʟʘ ʫʤʦʚ ʾʭ ̔ʤʧʣʘʥʪʘʮʽʾ. ɹʽʣʴʰ ʘʢʪʠʚʥʦ ʧʨʦʭʦʜʠʪʴ ʙʽʦʨʝʟʦʨʮʽʷ 

ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè: ʥʘ 90 ʜʦʙʫ ʯʘʩʪʢʘ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʛʝʥʝʨʘʪʫ ʩʪʘʥʦʚʠʣʘ 19,3%, ʱʦ ʫ 1,4 ʨʘʟʠ ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʽʟ  ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ (27,3%). ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʩʦʪʦʢ 

ʫʪʚʦʨʝʥʥʷ ʟʨʽʣʦʾ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ ʥʘ 90 ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʩʪʘʥʦʚʠʚ 41,3%, ʱʦ ʫ 

2,8 ʨʘʟʠ ʙʽʣʴʰʝ ʫ  ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (14,9%), ɦ ʦ 

ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʜʠʬʽʢʦʚʘʥʠʡ 

ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ ʧʦʣʽʤʝʨʦʤ (ʧʦʣʽʣʘʢʪʠʜʦʤ), ʻ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʚʠʙʦʨʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ 
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ʜʝʬʝʢʪʽʚ.  ɺ ʧʨʦʮʝʩʽ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ̔ 

ʚʠʧʦʚʥʝʥʥʷʤ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ï ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰ 

ʰʚʠʜʢʝ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ (ʜʦʟʨʽʚʘʥʥʷ) ʪʘ ʚʪʦʨʠʥʥʫ ʧʝʨʝʙʫʜʦʚʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʥʽʞ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʦʾ ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè. 

          ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ 6 ʪʘ 8 ʤʽʩ., ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ 

ʚʢʘʟʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʽʚ (ʜʽʘʤʝʪʨʦʤ ï 1,0 

ʩʤ) ï ʯʘʩʪʠʥʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʾʭ ʧʦʚʥʫ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʟ ʚʢʣʶʯʝʥʥʷʤ ʫ ʩʪʨʫʢʪʫʨʫ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ. 

         ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʫ (ʇʃ) ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʜʣʷ ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʥʠʞʥʽʭ ʱʝʣʝʧ 

ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʰʚʠʜʢʽʡ ʨʝʧʘʨʘʪʠʚʥʽʡ 

ʨʝʛʝʥʝʨʘʮʽʾ. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʫ ʧʨʦʩʚʽʪʽ ʜʝʬʝʢʪʽʚ ʜʦ ʢʽʥʮʝʚʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʙʣʠʞʘʣʘʩʴ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʜʦ ʟʨʽʣʦʾ. 

         ɿʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥ-ʃè ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ  

ʫ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʨʝʛʝʥʝʨʘʪʽ ʥʝ 

ʧʨʦʭʦʜʠʚ ʯʝʨʝʟ ʭʨʷʱʦʚʫ ʩʪʘʜʽʶ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. ʉʢʦʨʦʯʫʚʘʣʠʩʷ ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʣʦʜʦʾ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʧʨʠʰʚʠʜʰʫʚʘʚʩʷ ʧʨʦʮʝʩ ʾʾ ʧʝʨʝʙʫʜʦʚʠ ʫ ʙʽʣʴʰ ʟʨʽʣʫ ʢʽʩʪʢʫ ʟ ʩʪʨʫʢʪʫʨʘʤʠ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ.   

         ʆʙôʻʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʻ ʥʘʤ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʧʠʨʘʶʯʠʩʴ 

ʥʘ ʾʭ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ  

ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʧʦʣʽʣʘʢʪʠʜʽʚ, ʘʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʩʪʨʫʢʪʫʨ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ 
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ʤʦʜʠʬʽʢʘʮʽʡ ʢʦʤʧʦʟʠʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

           

         ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʧʘʨʘʪʠʚʥʠʡ ʦʩʪʝʦʛʝʥʝʟ, ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ, ʙʽʦʧʦʣʽʤʝʨʥʽ  

ʤʘʪʝʨʽʘʣʠ, ʧʦʣʽʣʘʢʪʠʜʠ, ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʘʫʛʤʝʥʪʘʮʽʷ, 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ. 

 

ABSTRACT 

 

         by M.O. Cherpak Comparative assessment of the effectiveness of calcium-

phosphate alloplastic materials and biopolymer composite of polylactide with 

hydroxyapatite for osteoplasty of jaw defects. - Qualifying scientific work on the rights 

of manuscripts. 

   Thesis for obtaining a science degree of a Candidate of Medical Science (doctor of 

philosophy) in the specialty 14.01.22 ï "Dentistry" (222.Medicine). - Danylo Halytsky 

Lviv National Medical University, Lviv. 2018 

          Restoration of lost bone structures using osteoplasty in the complex of implant 

and orthopedic measures is of paramount importance for the successful prognosis of 

treatment. The prevalence of clinical events with varying degrees of noticeable decrease 

in the level of alveolar bone in patients who have lost their teeth, especially in 

inflammatory and dystrophic processes in periodontium, buccal pathologies and after 

inadequate prosthetics is quite significant. It is also necessary to take into account age-

related "involutive" changes in the bone structures of the jaws and soft tissues that cover 

them. This leads to a high complexity of the prosthetics of such patients. 

          The effectiveness of orthopedic rehabilitation of patients using various structures, 

in particular on dental implants, today does not raise any objections, however, in a 

considerable number of clinical cases, due to tissue loss, the available bone volume is 

not sufficient for full dental rehabilitation with the use of implants. In such cases, there 

is a need for augmentation of the alveolar processes using osteoplastic materials. 
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          The bone tissue of an autologous origin, as a plastic material, has the most 

pronounced osteoinductive and osteoconductive properties, but practice shows that its 

application causes the patient to cause additional trauma. That is why in the medical 

world for a long time there is an active search and development of various alloplasty 

materials that could meet all the necessary requirements, including for dentistry. 

          The problem of replacing the defects of the jaw bones, according to many 

authors, is still far from the final solution, and there is currently no universal material 

for bone plastics. 

          A promising direction of modern research is the creation and study of the effect 

on various types of alloplasty biomaterials based on hydroxyapatite (HA) and high 

molecular weight biopolymers, in particular the polylactids, on the reparative 

osteogenesis. 

          In Ukraine, materials based on mineral-filled polylactids, biocomposites are not 

produced and are not sufficiently studied, the more so that at present in dental 

implantology the complex task of developing synthetic composites with maximally 

approximated to optimal biodegradation and osseointegration properties remains 

unresolved and the issue of a comparative evaluation of the effectiveness of their 

application with other known calcium-phosphate alloplastic materials. Similar studies 

lead to the creation of new modern composite osteoplastic biomaterials with the 

necessary mechanical, integration and resorption rates depending on the clinical 

conditions. 

          The aim of the study is to increase the efficiency and quality of the replacement 

of bone defects of the jaws by developing an original biocompatible indifferent mineral-

polymer osteoplastic composite with polylactide (PL), hydroxyapatite (HA) and beta-

tricalcium phosphate (ɓ-TCP) and its experimental study. 

          The subject of the study was biocompatible mineral-polymer osteoplastic 

composite on the basis of a resorptive PL with HA and ɓ-TCP, biokeramika "Kergap" 

(Biomin-GT), osteoplastic material "Collapan-L". 
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          In the process of research, the following methods have been applied: clinical and 

statistical methods - to determine the prevalence of teeth removal; physicochemical - 

study of the parameters influencing the osteo-regenerating potential of a biopolymer 

osteoplastic composite - the method of spectral study in the infrared (IR) spectral region 

(studying the features of the interaction of calcium-phosphate material with 

polylactide), the method of conductometry for the study of time the release of calcium 

ions from calcium-phosphate material (HA and ɓ-TCP) and from the composite based 

on it, microscopy using an ocular micrometric scale and particle size measurement 

systems, automatic photographing to determine the size of the particles of biopolymer 

composites, the method of microelement analysis to determine the thickness of the 

polylactide shell in biopolymer osteoplastic composites; toxicological (cytotoxic, 

irritant and sensitizing) to determine the biological action of a biopolymer osteoplastic 

composite; X-ray, morphometric and histomorphological - to determine the dynamics of 

bone tissue regeneration processes in artificially created defects of the jaws and skull's 

skeleton of experimental animals; statistical - to determine the average values and the 

average error of the investigated indicators, the probability of differences in the results 

obtained. 

          The technology of obtaining was developed, modification, improvement and 

substantiation of the composition - biocompatible porous mineral-polymer composite 

osteoplastic material in the form of granules on the basis of resorbing polylactide (PL), 

artificial powder of hydroxyapatite (HP) with ɓ-tricalcium phosphate (ɓ-TCP). 

          The batochromic shift in the IR spectrum of the characteristic absorption band of 

the composite based on the calcium-phosphate mineral component and the polylactide 

with respect to the characteristic band of absorption of the IR spectrum of the 

polylactide in the frequency range 1845-1715 cm-1 is a clear proof of the interaction of 

the components of the composite. 

          The analysis of the structure of the IR signal from the carbonyl group shows that 

3/4 of the biopolymer composite is bound by the coordination bonds of the carbonyl 

groups of polylactide with calcium ions on the surface of the calcium-phosphate 
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component of the composite and indicates the coating of calcium-phosphate component 

granules with the polymer shell of the polylactide and formation of the integral structure 

of a mineral-polymer composite with osteoplastic properties characteristic of 

composites with bioresorbating polymer component; 

          It has been established that the method of microcapsulation, by means of 

immobilization of polymers of active substances - calcium-phosphate material (HA and 

ɓ-TCP) with polylactids, allows to control the rate of resection of a composite. 

          For samples of composite with an average particle size of 310-320 microns, an 

increase in the thickness of the polylactide shell from 4,5 microns to 8,7 microns 

contributes to an increase in the release time of calcium ions from the composite by 1,5 

times. A further increase in the thickness of the polylactide shell of the composite to 

10,4 microns leads to a slight increase in the release time of calcium ions from the 

composite. Based on the data obtained, it can be argued that the change in the thickness 

of the polymer shell of the composite correlates with the time of its resorption in certain 

established limits, which depend on the conditions of production of the composite and 

the ratio in the synthesis between the proportion of the calcium phosphate component 

and the bioresorbating polymer (polylactide) due to the formation on the surface of the 

mineral phase of a polymer shell of different thickness. 

         The optimum thickness of the polylactide shell of the composite with an average 

particle size of 310-320 microns is in the range of 8,0 to 10,0 ɛm. Further increase in 

the thickness of the polylactide shell is inappropriate, since increasing the quantitative 

content of polylactide in the composite does not significantly change the rate of its 

resorption. Coating of calcium-phosphate granules with a different thickness polymer 

shell of polylactide regulates the release time of calcium ions from the composite 

compared to pure calcium-phosphate material. 

          At the initial stage of research to determine the peculiarities of the influence of 

polymeric materials on the fabric of the bed of plastic, an experiment was conducted on 

18 white rats of the Vistar line using as a osteoplastic polymer, a bioinert copolymer 

based on polyvinylpyrrolidone (PVP), methacrylate ʝsters (ME) and polyvinyl alcohol 
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(PVA) in combination with hydroxyapatite (HA). The results of the study showed that 

the material on the basis of a bioinert polymer in combination with HA provides an 

effective filling of bone defect volume, does not cause harmful effects on surrounding 

tissues, but its essential disadvantage is the lack of complete biodegradation. Materials 

based on biodegradable polymer components, namely, polylactides and polyglycolides, 

have the advantage of being able to fully biointegrate with the subsequent replacement 

of plastic material in the defect on their own mature bone tissue. 

         The optimum composition is substantiated and the technology of obtaining 

biopolymer osteoplastic composite based on HA, ɓ-Tʉʈ and PL has been developed. 

         In accordance with the requirements of the Technical Regulation on Medical 

Devices (Resolution of the CMU No. 753 of 02.10.2013), the biological properties of 

materials, including toxicity and compatibility with tissues, are paid great attention 

when deciding whether to put medical devices into service, along with the requirements 

for performance characteristics. organism. First of all, it concerns bipolymer 

composites, the constituents of which actively interact with adjacent tissues of the 

human body and, thus, may pose a potential danger.  

         Analysis of the nature of the biological action of each of the components of the 

biopolymer osteoplastic composite indicates the absence of toxic effects of the material 

itself, the absence of cumulation in the body, high biodegradability, which causes the 

widespread use of these substances in medical practice. 

         In the experiment on laboratory animals, no significant changes in the leukocyte 

blood formula of the experimental animals, indicators of neutrophil damage, no reaction 

of specific leukocyte lysis and reaction of specific leukocyte agglomeration were 

observed, there was a tendency to moderate but unreliable growth, lack of sensitizing 

properties of biopolymer osteoplastic composite. 

          Cytotoxicity studies in vitro revealed no adverse effect of both low and high 

added doses of biopolymer osteoplastic composite on physiological indicators of sperm 

quality and survival. 
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          The absence of toxic effects, cytotoxic, irritant and sensitizing effects are grounds 

for considering the biopolymer osteoplastic composite to be biologically indifferent. 

          Using a comparative experimental study, the dynamics of osteo-regeneration 

processes in defects of bone tissue was investigated when used for their plastics: 

alloplastic calcium phosphate materials ("Kergap" (Biomin-GT), "Collapan-L") and 

biocompatible polymer composite osteoplastic material with polylactide. 

         The results of clinical and radiological, macroscopic and microscopic studies are 

completely correlated with each other. 

          In defects of the bones of the lower jaws of rabbits (0,5 cm in diameter) under 

conditions of natural regeneration under the blood clot (control) and during implantation 

of "Kergap" bioceramics, in a small number of cases, deflation of postoperative wounds 

with appropriate degenerative-destructive changes in bone tissue was determined jaws 

of experimental animals. Such postoperative complications negatively affected the 

duration of reparative processes, but still did not lead to unplanned withdrawal of 

animals from the experiment. 

          In control defects, even in the absence of purulent-necrotic complications, slowed 

rates of osteogenesis were observed. Defects in bone tissue for a long period of time 

remained filled with connective tissue, as well as bone of varying degrees of maturity 

and cartilage tissue, which in turn indicates the necessity and validity of the replacement 

of bone defects of the jaws with osteoplastic materials. X-ray analysis of closure of 

control defects only confirms the need for using bone substitutes. 

          During implantation of alloplastic calcium phosphate materials ("Kergap" 

(Biomin-GT), "Collapan-L") and biopolymer composites, reparative osteogenesis had a 

positive dynamics. There was an accelerated rate of closure of bone defects, which was 

noted and confirmed on radiographs, macroscopic and histological studies. On 

radiographs of defects of the jaws filled with biopolymer composite and granules 

"Kergap" even to the end of 3 months of the experiment visualized particles of the 

material that have not yet completely biodegraded due to the properties of materials 

with a longer period of resorption. 
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         The morphometric study of bone defect osteoragenerate in the area of the angle of 

the mandible of rabbits filled with osteoplastic material "Kergap" and a biopolymer 

composite has been established that, from the 21st day (beginning of the experiment) to 

90 days (the completion of the experiment), a significant decrease in the proportion of 

osteoplastic material in osteoregenerates is observed implantation 

          Bioresorption of the implanted material "Kergap" is more active: at the 90th day, 

the share of osteoplastic material in the regenerate structure was 19,3%, which is 1,4 

times more in comparison with the biopolymer composite (27,3%). At the same time, 

the percentage of the formation of mature lumbar bone tissue in osteoragenerates on the 

90th day of the study under the conditions of implantation of the biopolymer composite 

was 41.3%, which is 2.8 times as much as the use of the Kergap material (14.9%), 

which suggests , that the calcium-phosphate material was modified by bioresorbating 

polymer (polylactide), is a more optimal material of choice in order to provide 

conditions for the complete osteoregeneration of bone defects. In the process of 

morphometric study in a group of animals with defects of the jaws with a biopolymer 

composite - faster formation, development (maturation) and secondary reconstruction of 

bone tissue were revealed, than if using as a osteoplastic material of calcium-phosphate 

bioceramics "Kergap". 

          On rentgenograms carried out in 6th and 8 months, for the minds of the 

implantation of the accursed materials in the defect of the crypt of the skull of the 

rabbits (with a diameter of 1,0 cm), particles of osteoplastic materials were practically 

not determined, indicating their complete biodegradation with inclusion in the structure 

of the newly formed bone. 

         The use of osteoplastic composite material based on biocompatible polymer (PL) 

with HA and ɓ-TCP to close the defects of the lower jaw and the skull of test animals 

contributed to faster reparative regeneration. The bone tissue in the lumen of the defects 

until the end of the experiment approached its structure to the mature. 

         Under the conditions of use of Collapan-L material and biopolymer composite, the 

process of formation of bone tissue structures in the regenerate did not pass through the 
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cartilaginous stage, which had a positive effect on the duration of osteo-regeneration. 

The terms of the formation of young osteoid tissue were shortened and the process of its 

restructuring accelerated into a more mature bone with structures of the plate type.  

          The volume of research carried out allows us to assert that based on their detailed 

analysis one can assess the dynamics of the processes of reparative osteogenesis in 

different conditions of implantation. Physico-chemical and experimental study of the 

properties of a composite based on calcium-phosphate material and polylactides, 

analysis and determination of its effect on the restoration of lost bone structures 

indicates the need for further clinical study of the investigated composite. The research 

is aimed at studying and conducting a comparative study of the processes of restoration 

of lost bone structure in different implantation conditions, as well as using different 

modifications of composite alloplastic biodegradable materials based on polymers and 

calcium-phosphate components. 

          Key words: reparative osteogenesis, bone defects, biopolymer materials, 

polylactides, calcium-phosphate components, augmentation, osteoplastic materials. 
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ɹɸʈ        ï ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 
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ʇɺʉ       ï ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ  

ʇɽ          ï ʧʦʣʽʝʪʠʣʝʥ 

ʇʃɻʂ     ï ʧʦʣʽʛʣʽʢʦʣʽʜ  

ʇʇ          ï ʧʦʣʽʧʨʦʧʽʣʝʥ 

ʇʇʅ       ï ʧʦʢʘʟʥʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ  

ʈʉʃʃ      ïʨʝʘʢʮʽʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʣʝʡʢʦʮʠʪʽʚ  

ʈʉɸʃ      ïʨʝʘʢʮʽʷ ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ  

ʉɼɻ         ïʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ 

ʎʍʆ        ïʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ 

ʑʃɼ       ïɦ ʝʣʝʧʥʦ-ʣʠʮʝʚʘ ʜʽʣʷʥʢʘ 

Ig ɽ          ï̔ ʤʫʥʦʛʣʦʙʫʣʽʥ ɽ  
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ɺʉʊʋʇ 

 

             ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʰʠʨʝʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʘʜʢʽʚ ʧʨʠ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢ ʥʘʩʣʽʜʦʢ ʧʝʨʝʜʯʘʩʥʦʾ ʚʪʨʘʪʠ ʟʫʙʽʚ, ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʜʠʩʪʨʦʬʽʯʥʦ-ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ, ʧʘʪʦʣʦʛʽʾ ʧʨʠʢʫʩʫ ʪʘ 

ʧʽʩʣʷ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʪʦʱʦ, ʻ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ. ʎʝ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ 

ʩʢʣʘʜʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʧʨʦʪʝʟʫʚʘʥʥʷ) ʫ ʪʘʢʠʭ 

ʧʘʮʽʻʥʪʽʚ [1, 27, 111, 156]. 

          ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʨʪʦʧʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʦʢʨʝʤʘ ʥʘ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʘʭ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ 

ʚʠʢʣʠʢʘʻ ʞʦʜʥʠʭ ʟʘʧʝʨʝʯʝʥʴ. ʆʜʥʘʢ, ʫ ʥʝʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ 

ʫʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʪʢʘʥʠʥ ʥʘʷʚʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʦʙôʻʤʫ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʾ ʜʝʥʪʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʧʣʘʥʪʘʪʽʚ. ɺʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʫʛʤʝʥʪʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [75, 94]. 

         ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢ ʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʤʠ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʫʤʦʚʣʶʻ ʥʘʥʝʩʝʥʥʷ 

ʧʘʮʽʻʥʪʫ ʜʦʜʘʪʢʦʚʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʪʨʘʚʤʠ. ʇʨʦʪʝ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʠʭ ʜʝʬʝʢʪʽʚ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʻ ʧʨʘʢʪʠʯʥʦ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ [10, 17, 87, 176, 181]. 

         ʉʘʤʝ ʪʦʤʫ ʫ ʤʝʜʠʯʥʦʤʫ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʦʛʣʠ ʙ 

ʚʽʜʧʦʚʽʜʘʪʠ ʫʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʚʠʤʦʛʘʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʆʜʥʘʢ, ʥʘ 

ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʘʚʪʦʨʽʚ, ʧʨʦʙʣʝʤʘ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʱʝ ʜʘʣʝʢʘ 

ʚʽʜ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ [13, 15, 128, 219]. 
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         ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʧʨʦ ʩʢʣʘʜ ʢʽʩʪʢʠ, ʦʩʥʦʚʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʷʢʦʾ ʻ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ (ɻɸʇ) ʽ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ (ʊʂʌ) ʫ ʢʽʥʮʽ ʍʍ ʩʪ. ʚ ʋʢʨʘʾʥʽ, ʘ 

ʩʘʤʝ ʚ ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʅɸʅ ʙʫʚ ʩʠʥʪʝʟʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ 

ʦʩʥʦʚʽ ʚʠʩʦʢʦʯʠʩʪʦʛʦ ɻɸʇ (ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè) [83]. ɯʤʧʣʘʥʪʦʚʘʥʠʡ ʫ ʜʝʬʝʢʪʠ 

ɻɸʇ ʚʠʢʦʥʫʻ ʨʦʣʴ          ʦʧʦʨʥʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʘ 

ʙʫʜʫʯʠ ʚʢʣʶʯʝʥʠʤ ʫ ʨʝʛʝʥʝʨʘʪ ʧʽʜʜʘʻʪʴʩʷ ʨʝʟʦʨʙʮʽʾ [14,35].       

          ɹʽʣʴʰʽʩʪʴ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʧʘʪʠʪʽʚ 

(ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʘʙʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʘʧʘʪʠʪʫ), ʘʣʝ ʽʩʥʫʶʪʴ ʽ ʥʝ ʪʘʢʽ ʩʪʽʡʢʽ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ  ʧʨʝʜʩʪʘʚʥʠʢʠ ʜʘʥʦʾ ʛʨʫʧʠ ï ʮʝ ʙʨʫʰʠʪʥʽ ʢʽʩʪʢʦʚʽ ʮʝʤʝʥʪʠ               

(Jectos, ʌʨʘʥʮʽʷ; VitalOs, ʐʚʝʡʮʘʨʽʷ) [29]. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ: 

çʆʩʪʠʤ-100è, çɹʽʦʛʨʘʥè, çɻʠʜʨʦʢʩʠʘʧʦʣè, Osteograph/D, ʉalcibone, Cerasorb, 

Calcitite ʪʘ ʽʥʰʽ, ʘ ʪʘʢʦʞ . ʙʨʫʰʠʪʥʽ ʢʽʩʪʢʦʚʽ ʮʝʤʝʥʪʠ     (Jectos, ʌʨʘʥʮʽʷ; VitalOs, 

ʐʚʝʡʮʘʨʽʷ) [29]. 

          ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ  ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʾʭ ʩʢʣʘʜʫ ʫ 

ʭʦʜʽ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʦʜʠʪʠ ʢʦʣʘʛʝʥ, ʱʦ ʟʜʘʪʝʥ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʪʢʘʥʠʥʘʭ. ʋ ʈʦʩʽʾ ʚʠʧʫʩʢʘʶʪʴʩʷ ʢʦʤʧʦʟʠʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʪʘ ʢʦʣʘʛʝʥʫ, ʪʘʢʽ ʷʢ: çʂʦʣʣʘʧʘʥè, çɻʘʧʢʦʣè, çʂʦʣʘʧʦʣè, 

çʆʩʩʦʢʦʣè. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʢʦʣʘʛʝʥʦʤ ʫ ʢʦʤʧʦʟʠʮʽʾ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. çʂʦʣʣʘʧʘʥè ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʘʣʣʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʤʽʱʝʥʥʷ 

ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧʥʦʾ ʢʽʩʪʢʠ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʨʫʭʦʤʠʭ ʟʫʙʽʚ ʧʨʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʘʨʦʜʦʥʪʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʘʥʪʠʤʽʢʨʦʙʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʘʞʣʠʚʦ 

ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʘʛʥʦʻʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ, ʘ ʢʦʤʧʦʟʠʮʽʷ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ 

(ɻɸʇ) ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʚʠʛʣʷʜʽ ʛʫʙʢʠ (ʤʘʪʝʨʽʘʣ çʆʩʩʦʢʦʣè) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠ ʢʽʩʪʝʢʪʦʤʽʷʭ ʪʘ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʣʫʥʦʢ ʧʽʩʣʷ ʝʢʩʪʨʘʢʮʽʾ 

ʟʫʙʽʚ. [33, 55, 67, 84, 82, 100]. 
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         ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʥʘ ʨʝʧʘʨʘʪʠʚʥʠʡ ʦʩʪʝʦʛʝʥʝʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʙʽʦʧʦʣʽʤʝʨʽʚ [25, 106].  ʑʝ ʫ 2001 ʨ.         

ɸ. ʀ. ɺʦʣʦʞʠʥʳʤ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʣʘʩʪʠʢʠ 

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʪʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ɻɸʇ [26]. ʅʘ 

ʩʴʦʛʦʜʝʥʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʩʪʠʥ-

ʽʤʧʣʘʥʪʘʪʽʚ ʽʟ ʥʝʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʽʚ (ʧʦʣʽʝʪʠʣʝʥʫ, ʧʦʣʽʪʝʪʨʘʬʪʦʨʝʪʠʣʝʥʫ) ʪʘ 

ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʤʝʨʫ ï ʧʦʣʽʣʘʢʪʠʜʫ [18, 19, 20, 30, 61, 80].  

           ɺ ʋʢʨʘʾʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʤʽʥʝʨʘʣʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʣʘʢʪʠʜʥʠʭ 

ʙʽʦʢʦʤʧʦʟʠʪʽʚ ʥʝ ʚʠʨʦʙʣʷʶʪʴʩʷ ʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ, ʪʠʤ ʙʽʣʴʰʝ, ʱʦ ʥʘ 

ʜʘʥʠʡ ʯʘʩ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʨʽʰʝʥʠʤ ʩʢʣʘʜʥʝ 

ʟʘʚʜʘʥʥʷ ʨʦʟʧʨʘʮʶʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ 

ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʙʽʦʜʝʛʨʘʜʘʮʽʡʥʠʤʠ ʪʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ 

ʧʠʪʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʟ ʽʥʰʠʤʠ ʚʽʜʦʤʠʤʠ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤʠ ʘʣʣʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʜʫʪʴ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʜʘʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ, ʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʨʝʛʫʣʴʦʚʘʥʦʶ (ʚʘʨʽʘʪʠʚʥʦʶ) ʰʚʠʜʢʽʩʪʶ ʨʝʟʦʨʙʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʫʤʦʚ.    

         ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʱʦʜʦ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ 

(ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ 753 ʚʽʜ 02.10.2013) [105] ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʧʨʦ ʚʚʝʜʝʥʥʷ 

ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʧʦʨʷʜ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʤʘʪʝʨʽʘʣʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʟ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʙʽʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ, ʩʢʣʘʜʦʚʽ ʷʢʦʛʦ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʧʨʠʣʝʛʣʠʤʠ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 

ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ [162, 184, 199]. ʉʢʣʘʜʦʚʽ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ  

ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʠʣʝʛʣʠʤʠ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ [162, 184, 199]. 
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         ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.            

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʘ ʧʣʘʥʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʃʴʚʽʚʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʪʘ ʻ ʬʨʘʛʤʝʥʪʦʤ 

ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʝʤ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ: 

ñʈʦʟʨʦʙʢʘ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʜʝʬʝʢʪʘʤʠ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʟʫʙʦ-ʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠò (ʥʦʤʝʨ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0109U000017) ʽ ñʈʦʟʧʨʘʮʶʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʢʣʽʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʜʝʬʦʨʤʘʮʽʡ ʽ ʫʰʢʦʜʞʝʥʴ ʟʫʙʦ-ʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠò (ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0114U000112), ʫ ʷʢʠʭ ʟʜʦʙʫʚʘʯ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʠʢʦʥʘʚʮʝʤ 

ʬʨʘʛʤʝʥʪʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʪʝʤ.  

         ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ, ʰʣʷʭʦʤ ʨʦʟʧʨʘʮʶʚʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʽʥʜʠʬʝʨʝʥʪʥʦʛʦ 

ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ 

(ʇʃ), ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ (ɻɸʇ) ʽ ʙʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʦʤ (ɓ-ʊʂʌ) ʪʘ ʡʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

       ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʽ ʜʦ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʦʩʽʙ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʘʫʛʤʝʥʪʘʮʽʾ ʪʘ ʧʣʘʩʪʠʮʽ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ.  

2. ʆʙʛʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ  

ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʤʝʨʘ ʇʃ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɻɸʇ ʽ ɓ-ʊʂʌ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʙʣʠʟʴʢʦʛʦ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʣʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʦʙôʻʤʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ.  

3. ʈʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ,  ʜʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʙʽʦʣʦʛʽʯʥʫ ʜʽʶ (ʽʥʜʠʬʝʨʝʥʪʥʽʩʪʴ) ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ.  



31 
 

 
 

4. ʆʧʨʘʮʶʚʘʪʠ ʤʦʜʝʣʽ ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥʘʭ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ.  

5. ɼʦʩʣʽʜʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʠʥʘʤʽʢʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ: ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè, 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥè ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ ʇʃ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ.  

6. ʇʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʢʦʤʧʣʝʢʩʥʫ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ, ʤʦʨʬʦʤʝʪʨʠʯʥʦʤʫ ʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʤʫ 

ʨʽʚʥʷʭ. 

         ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʙʽʦʣʦʛʽʯʥʘ ʜʽʷ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʪʘ ʜʠʥʘʤʽʢʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.       

         ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʦʩʫʤʽʩʥʠʡ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ 

ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʨʝʟʦʨʙʫʶʯʦʛʦ ʇʃ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ, ʙʽʦʢʝʨʘʤʽʢʘ çʂʝʨʛʘʧè 

(ɹʽʦʤʽʥ-ɻʊ), ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ çʂʦʣʣʘʧʘʥ-ʃè.        

         ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʣʽʥʽʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ 

ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ; ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʛʨʘʥʫʣ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

(ʩʧʝʢʪʨʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʽʥʬʨʘʯʝʨʚʦʥʽʡ (ɯʏ) ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʚʟʘʻʤʦʜʽʾ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ), ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʛʨʘʥʫʣ, ʯʘʩʫ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʪʘ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʡʦʛʦ ʦʩʪʝʦʨʝʛʝʥʝʨʫʶʯʠʡ ʧʦʪʝʥʮʽʘʣ; ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ (ʮʠʪʦʪʦʢʩʠʯʥʘ, 

ʧʦʜʨʘʟʥʶʚʘʣʴʥʘ ʪʘ ʩʝʥʩʠʙʽʣʽʟʫʶʯʘ ʜʽʷ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ; ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ 

ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ; ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʽ 
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ʩʝʨʝʜʥʴʦʾ ʧʦʭʠʙʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

         ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ 

ʦʜʝʨʞʘʥʥʷ ʽ ʟʜʽʡʩʥʝʥʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʩʢʣʘʜʫ ʥʦʚʦʛʦ ʦʨʠʛʽʥʘʣʴʥʦʛʦ 

ʽʥʜʠʬʝʨʝʥʪʥʦʛʦ ʙʽʦʩʫʤʽʩʥʦʛʦ  ʧʦʨʠʩʪʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʫ ʬʦʨʤʽ ʛʨʘʥʫʣ ʥʘ ʦʩʥʦʚʽ ʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʰʪʫʯʥʦʛʦ 

ʧʦʨʦʰʢʫ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ) ʪʘ ʙʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ (ɓ-ʊʂʌ),  ʷʢʠʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʧʝʮʠʬʽʯʥʦʶ 

ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʶ ʯʘʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ  ʫʤʦʚʠ  ʜʣʷ  ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʛʦ ʦʙõ̒ʤʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʫ ʜʝʬʝʢʪʽ, ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʾʾ 

ʧʦʚʥʦʮʽʥʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʘʪʝʥʪʦʤ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ çʆʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʢʦʤʧʦʟʠʪè ˉ103595 ʚʽʜ 

25.12.2015. ɹʶʣ. ˉ24. 

         ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʨʝʟʦʨʙʫʶʯʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ ʘʥʘʣʽʟʦʤ                    

ɯʏ-ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

         ɼʦʩʣʽʜʞʝʥʥ̫ ʤ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʜʦʚʝʜʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʮʠʪʦʪʦʢʩʠʯʥʦʾ, ʧʦʜʨʘʟʥʶʚʘʣʴʥʦʾ ʪʘ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʾ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ ʚʚʘʞʘʪʠ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʦ ʽʥʜʠʬʝʨʝʥʪʥʠʤ. 

         ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ 

 ̔ʧʦʙʫʜʦʚʠ ʦʨʛʘʥʦʪʠʧʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʢʽʩʪʢʠ ʟʘ ʫʤʦʚ ʚʠʧʦʚʥʝʥʥʷ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ 

ʜʽʨʯʘʩʪʠʭ ʜʝʬʝʢʪʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʫʧʝʨʰʝ ʥʘʚʝʜʝʥʦ 

ʧʦʚʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʚʪʨʘʯʝʥʦʛʦ ʦʙôʻʤʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ.  
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          ʇʦʨʽʚʥʷʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ 

ʾʭ ʧʣʘʩʪʠʢʠ ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ 

ʧʦʣʽʣʘʢʪʠʜʦʤ (ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʽ ʩʧʦʩʦʙʫ  ʚʠʛʦʪʦʚʣʝʥʥʷ) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʅʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʢʣʽʥʽʮʽ. 

          ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʜʩʫʤʢʠ ʜʦʢʣʽʥʽʯʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪʠʚʥʝ ʧʽʜʛʨʫʥʪʷ ʜʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʨʝʪʝʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʨʩʝʥʘʣʫ ʥʘʷʚʥʠʭ 

ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪʥʠʡ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʣʘʩʪʠʢʠ 

ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢʘʭ ʘʫʛʤʝʥʪʘʮʽʾ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ. 

          ʈʦʟʨʦʙʣʝʥʦ ʪʠʤʯʘʩʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ (ʊʊʈ) ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

çʆʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫè (ʜʦʜʘʪʦʢ ɼ).           

          ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʦʩʥʦʚʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʜʽʣʫ ʤʝʜʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ ɯʥʩʪʠʪʫʪ ʭʽʤʽʾ 

ʧʦʚʝʨʭʥʽ ʽʤʝʥʽ ʆ.ʆ. ʏʫʡʢʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʚʽʜʜʽʣʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ  ʇɸʊ çʍʽʤʬʘʨʤʟʘʚʦʜè ʏʝʨʚʦʥʘ ɿʽʨʢʘ, 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ ʽʤʧʣʘʥʪʦʣʦʛʽʻʶ ɺɼʅɿ ñʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷò, ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ɼɺʅɿ ñɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪò, ʢʘʬʝʜʨʠ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʩʪʦʤʘʪʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ, ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʠ çʊʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 
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ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾè ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè. 

          ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʦʩʦʙʠʩʪʠʤ, 

ʟʘʚʝʨʰʝʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʨʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʞʝʨʝʣʘ ʥʘʫʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ. ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ 

ʢʝʨʽʚʥʠʢʦʤ  ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ. ʊʝʦʨʝʪʠʯʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʽ ʨʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜ ʪʘ 

ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. ʋ ʧʨʦʮʝʩʽ 

ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʧʘʥʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

          ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ 

ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ 

ʯʘʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʛʨʫʧ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

          ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥʘʭ ʫ ʚʽʚʘʨʽʾ 

ʃʴʚʽʚʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ. 

ɻʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʟʜʽʡʩʥʝʥʦ ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʜ.ʤʝʜ.ʥ., ʧʨʦʬ. ʇʦʩʧʽʰʽʣʴ ʖ.ʆ.). 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ.  

         ɺʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʧʨʘʮʽ ʟ̔ ʥʘʫʢʦʚʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ  ʢʘʬʝʜʨʠ 

ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè (ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʧʨʦʬ. ɺʦʨʦʥʦʚ ʉ.ɸ.), ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʧʨʦʬ., ʜ.ʭʽʤ.ʥ., ʧʨʦʚʽʜ.ʥ.ʩʧ. 

ʉʘʤʘʨʠʢʘ ɺ.ʗ.. 

         ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʚʠʢʦʥʘʥʦ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʎʝʥʪʨʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 
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ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʪʦʢʩʠʢʦʣʦʛʽʾ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ (ʢʝʨʽʚʥʠʢ ʣʘʙʦʨʘʪʦʨʽʾ ʩʪ.ʥ.ʩʧ., ʢ.ʙʽʦʣ.ʥ. ɿʦʟʫʣʷʢ ʊ.ʉ.) ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ 

ʩʪ.ʥ.ʩʧ., ʢ.ʤʝʜ.ʥ. ɻʨʫʰʢʠ ʆ.ɯ., ʘ ʪʘʢʦʞ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʟʘʚʽʜʫʚʘʯʘ ʣʘʙʦʨʘʪʦʨʽʾ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʙʽʦʭʽʤʽʾ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ  

ʩʪ.ʥ.ʩʧ. ʆʩʪʘʧʽʚʘ ɼ.ɼ..   

         ʂʦʥʢʨʝʪʥʠʡ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʷʭ ʨʘʟʦʤ ʽʟ 

ʩʧʽʚʘʚʪʦʨʘʤʠ ʩʢʣʘʜʘʻ ʨʽʚʥʦʤʽʨʥʫ ʯʘʩʪʢʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʫʯʘʩʪʽ ʢʦʞʥʦʛʦ 

ʩʧʽʚʘʚʪʦʨʘ.  ɸʚʪʦʨ ʦʩʦʙʠʩʪʦ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʪʘ ʫʟʘʛʘʣʴʥʠʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʚʠʢʣʘʚ ʾʭ ʫ ʚʠʛʣʷʜʽ ʨʫʢʦʧʠʩʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

         ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʘʜʝʥʦ ʽ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʟʘʩʽʜʘʥʥʷʭ ɺʯʝʥʦʾ ʨʘʜʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɺɼʅɿʋ ʋʄʉɸ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽè ʟ ʥʘʛʦʜʠ 75-ʨʽʯʯʷ ʟ̔ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʟʘʩʣʫʞʝʥʦʛʦ ʣʽʢʘʨʷ ʋʢʨʘʾʥʠ, ʧʨʦʬ. ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ 

ʽʤʧʣʘʥʪʦʣʦʛʽʻʶ ɺɼʅɿʋ çʋʄʉɸè ʈʫʙʘʥʝʥʢʘ ɺ.ɺ. (ʇʦʣʪʘʚʘ, 2011); ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʽ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʂʣʽʥʽʯʥʽ ʽ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʘʨʪʠʢʫʣʷʮʽʾ ʽ ʦʢʣʶʟʽʾ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾè (ʇʦʣʪʘʚʘ, 2012); ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʘ 100-ʨʽʯʯʶ ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʂ.ɼ. ɼʚʫʞʠʣʴʥʦʾ çʉʫʯʘʩʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠè (ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ) (ʆʜʝʩʘ, 2013); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 

2013); 2-ʡ ʟʘʛʘʣʴʥʦʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ çʂʦʥʪʨʦʚʝʨʩʽʡʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè 

(ʃʴʚʽʚ, 2013); III ʟôʾʟʜʽ ʋʢʨʘʾʥʩʴʢʦʾ ɸʩʦʮʽʘʮʽʾ ʏʝʨʝʧʥʦ-ʑʝʣʝʧʥʦ-ʃʠʮʝʚʠʭ ʍʽʨʫʨʛʽʚ 

(ʂʠʾʚ, 2013); VI ʋʢʨʘʾʥʩʴʢʦʤʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ çʉʪʦʤʘʪʦʣʦʛʽʷ. 

ɯʤʧʣʘʥʪʘʮʽʷ. ʆʩʪʝʦʽʥʪʝʛʨʘʮʽʷè ʧʨʠʩʚʷʯʝʥʦʤʫ 100-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬ. 

ɻ.ɯ.ʉʝʤʝʥʯʝʥʢʦ ʪʘ 95-ʣʽʪʪʶ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ 
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ʭʽʨʫʨʛʽʾ (ʂʠʾʚ, 2014); V ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ (ɺʽʥʥʠʮʷ, 2014); 76-ʤʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʢʣʽʥʽʯʥʦʾ, ʪʝʦʨʝʪʠʯʥʦʾ, ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ, 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʬʘʨʤʘʮʽʾè (ɼʦʥʝʮʴʢ, 2014); Vɯ-ʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ɺʽʥʥʠʮʷ, 2015); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ  ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʽ 

ʬʘʨʤʘʮʽʾè (ɿʘʧʦʨʽʞʞʷ, 2015); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʪʦʤʘʪʦʣʦʛʽʾè ʧʨʠʩʚôʷʯʝʥʥʽʡ  90-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬ. ɽ.ʗ. ɺʘʨʝʩʘ (ʃʴʚʽʚ, 2015); ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʥʛʨʝʩʩʝ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠèè (ʄʠʥʩʢ, 2016); V ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʬʦʨʫʤ ̔

çʄɽɼɺɯʅ: ʉʪʦʤʘʪʦʣʦʛʽʷ - 2016è  ̔ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾè (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2016); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʃʴʚʽʚʩʴʢʘ ʰʢʦʣʘ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ:  ʪʨʘʜʠʮʽʾ, ʟʜʦʙʫʪʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè ʟ ʥʘʛʦʜʠ 55-ʨʽʯʯʷ 

ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʥʘ ʯʝʩʪʴ 75-ʨʽʯʯʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʘ ɺ.ʌ.ʄʘʢʻʻʚʘ  (ʃʴʚʽʚ, 2016). 

          ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ.  ʊʝʢʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 

231 ʩʪʦʨʽʥʮʽ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 

ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ ʦʙô̒ ʢʪʠ  ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥ,̫ ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 21 ʪʘʙʣʠʮ ʁ ʪʘ ʽʣʶʩʪʨʦʚʥʘ 52 

ʨʠʩʫʥʢʘʤʠ.  ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 220 ʥʘʡʤʝʥʫʚʘʥ,ɹ ʟ ʥʠʭ 157 

ʢʠʨʠʣʠʮʝʶ, 63 ʣʘʪʠʥʦʶ.  

              ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 24 ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʽʟ ʥʠʭ 7 ʫ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ, 2 ʩʪʘʪʪʽ ʫ ʽʥʦʟʝʤʥʠʭ ʚʠʜʘʥʥʷʭ, 

14 ʫ ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʡ. ʆʪʨʠʤʘʥʦ 1 ʧʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʈʆɿɼɯʃ 1 

ʄʆʈʌʆʃʆɻɯʏʅɯ ʊɸ ʌʋʅʂʎɯʆʅɸʃʔʅɯ ɿʄɯʅʀ ɿʋɹʆ-ʑɽʃɽʇʅʆɻʆ 

ʂʆʄʇʃɽʂʉʋ ʇʈʀ ɺʊʈɸʊɯ ʇʆʉʊɯʁʅʀʍ ɿʋɹɯɺ ʊɸ ʂɯʉʊʂʆɺɸ ʇʃɸʉʊʀʂɸ, 

ʗʂ ʆɼʀʅ ɯɿ ʄɽʊʆɼɯɺ ɰʍ ʇʈʆʌɯʃɸʂʊʀʂʀ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ)                            

 

1.1  ʇʦʰʠʨʝʥʽʩʪʴ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʾʭ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʘʪʦʣʦʛʽʡ      

ʟʫʙʦ-ʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ 

 

          ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʣʶʜʠ, ʷʢ ʽ ʨʘʥʽʰʝ ʚʪʨʘʯʘʶʪʴ ʟʫʙʠ  

ʽʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʦʨʬʦʣʦʛʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʟʫʙʦ-

ʱʝʣʝʧʥʦʾ ʜʽʣʷʥʢʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ [62, 172, 201]. 

          ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  (ɺʆʆɿ) ʟʘ ʽʥʜʝʢʩʦʤ DMFT 

(ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʪʨʘʯʝʥʠʭ, ʟʘʥʝʜʙʘʥʠʭ (ʫʨʘʞʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ) ʽ 

ʟʘʧʣʦʤʙʦʚʘʥʠʭ ʟʫʙʽʚ), ʧʦʩʪʘʚʠʣʘ ʋʢʨʘʾʥʫ ʥʘ ʦʜʥʝ ʽʟ ʦʩʪʘʥʥʽʭ ʤʽʩʮʴ ʫ ɭʚʨʦʧʽ ʪʘ 

ʩʚʽʪʽ. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ ʩʧʨʘʚ, ʥʘʞʘʣʴ ʩʪʦʩʫʻʪʴʩʷ ʽ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫʢʨʘʾʥʮʽʚ, 

ʪʘʢ ʷʢ ʥʘʙʫʪʘ ʘʜʝʥʪʽʷ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʟʫʙʦ-ʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʫʩʽ ʚʽʢʦʚʽ ʧʝʨʽʦʜʠ, ʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʜʠʭ ʦʩʽʙ ʟ̔ ʚʪʨʘʯʝʥʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʟʫʙʘʤʠ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʦʶ. ɿʛʽʜʥʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʰʠʨʝʥʽʩʪʴ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ 

ʨʷʜʽʚ ʟʘ ʟʚʝʨʪʘʥʥʷʤ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʤʝʜʠʯʥʽ ʟʘʢʣʘʜʠ ʚ ʦʩʽʙ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ (13-

15 ʨʦʢʽʚ ï ʩʪʘʥʦʚʠʪʴ 12,7%, ʘ ʫ ʚʽʮʽ 15-18 ʨʦʢʽʚ ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ ʜʦʩʷʛʘʷ 

ʙʣʠʟʴʢʦ 40%) [77, 158, 164, 198].  

          ɺʪʨʘʪʘ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʤʦʣʦʜʠʭ ʦʩʽʙ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ (ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ). ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ [76, 172, 

212]  ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʙʽʣʴʰʝ 50-60% ʚʪʦʨʠʥʥʠʭ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʚʠʥʠʢʘʶʪʴ 

ʯʝʨʝʟ ʫʩʢʣʘʜʥʝʥʥʷ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʯʝʨʝʟ ʽʥʰʽ ʦʜʦʥʪʦʛʝʥʥʽ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ, 

11-30% ʚʠʧʘʜʢʽʚ ʧʦʚô̫ ʟʘʥʽ ʟ ʪʨʘʚʤʘʤʠ, ʧʨʠʙʣʠʟʥʦ 5-6% ʩʪʘʥʦʚʣʷʪʴ ʜʝʬʝʢʪʠ 

ʟʫʙʥʠʭ ʨʷʜʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʝʥʽ ʚʨʦʜʞʝʥʦʶ ʘʜʝʥʪʽʻʶ, 2-7% ʧʨʠʧʘʜʘʻ ʥʘ ʧʫʭʣʠʥʠ ʪʘ 

ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ ʧʨʦʮʝʩʠ, ʘ ʙʣʠʟʴʢʦ 1% ï ʮʝ ʨʝʪʠʥʦʚʘʥʽ ʧʦʩʪʽʡʥʽ ʟʫʙʠ ʽ              
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0,5%  ï ʚʨʦʜʞʝʥʽ ʟʘʧʘʣʴʥʦ-ʩʦʤʘʪʠʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʨʦʜʞʝʥʽ ʜʝʬʝʢʪʠ 

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʜʽʣʷʥʢʠ.  

           ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʞʫʚʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʜʽʪʝʡ 3-15-ʪʠ ʨʽʯʥʦʛʦ ʚʽʢʫ [21, 

31] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʽʦʜ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʟʤʽʥʠ ʟʫʙʽʚ, ʞʫʚʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʜʽʪʝʡ 6-8 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʴ 90%, ʘ ʫ 9-12 ʨʦʢʽʚ ï 70% ʚʽʜ ʾʭ ʥʦʨʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʘ ʧʝʨʝʜʯʘʩʥʘ ʚʪʨʘʪʘ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʪʘʢʠʭ ʜʽʪʝʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 57,7-69,9%. ʋ ʧʽʜʣʽʪʢʽʚ 15-ʪʠ ʨʽʯʥʦʛʦ ʚʽʢʫ ʧʨʠ ʧʝʨʝʜʯʘʩʥʽʡ 

ʚʪʨʘʪʽ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʞʫʚʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦ 

81,2%. 

           ʇʝʨʝʜʯʘʩʥʝ ʚʠʜʘʣʝʥʥʷ, ʚʪʨʘʪʘ ʧʦʩʪʽʡʥʠʭ ʤʦʣʷʨʽʚ ʟʥʠʞʫʻ ʪʦʥʫʩ ʞʫʚʘʣʴʥʠʭ 

ʤô̫ ʟʽʚ, ʾʭ ʙʽʦʤʝʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʦʩʣʘʙʣʶʻ ʩʢʦʨʦʯʫʚʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʷʚʠ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʫʛʣʫʙʦʚʦʛʦ ʜʠʩʢʘ, ʪʘ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ 

ʜʠʩʬʫʥʢʮʽʾ ʩʢʨʦʥʝʚʦ-ʥʠʞʥʴʦʱʝʣʝʧʥʦʛʦ ʩʫʛʣʦʙʘ. ʌʫʥʢʮʽʾ ʞʫʚʘʣʴʥʠʭ ʤô̫ ʟʽʚ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʽʟ ʥʠʞʥʴʦʶ ʱʝʣʝʧʦʶ ʜʠʥʘʤʽʯʥʫ ʻʜʥʽʩʪʴ, ʧʨʠ ʚʪʨʘʪʽ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ 

ʧʽʜʣʽʪʢʽʚ ʟʘʟʥʘʶʪʴ ʟʤʽʥ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʦ ʧʨʠʯʠʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʞʫʚʘʣʴʥʠʭ ʮʠʢʣʽʚ 

ʥʘ ʥʝʫʰʢʦʜʞʝʥʠʡ ʙʽʢ ʱʝʣʝʧʠ, ʤʝʜʽʘʣʴʥʦʤʫ ʘʙʦ ʜʠʩʪʘʣʴʥʦʤʫ ʾʾ ʟʤʽʱʝʥʥʽ, 

ʙʣʦʢʫʚʘʥʥʽ ʨʫʭʽʚ ʫ ʉʅʑʉ, ʱʦ ʧʦʨʫʰʫʻ ʩʢʦʦʨʜʠʥʦʚʘʥʫ ʩʠʥʭʨʦʥʥʽʩʪʴ ʩʢʦʨʦʯʝʥʥʷ 

ʤô̫ ʟʽʚ [5, 174, 188]. 

           ɺʽʜʩʫʪʥʽʩʪʴ ʟʫʙʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʬʫʥʢʮʽʾ ʪʘ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʫʙʦʱʝʣʝʧʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ 

ʝʩʪʝʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠ, ʦʩʦʙʣʠʚʦ 

ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ. ɺʽʜʩʫʪʥʦʩʪʽ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʟʫʙʘ ʫ ʟʫʙʥʦʤʫ ʨʷʜʫ 

ʟʥʠʞʫʻ ʧʦʪʝʥʮʽʘʣ ʨʦʩʪʫ ʱʝʣʝʧʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʣʠʰʝ ʜʦ ʜʝʬʽʮʠʪʫ ʢʽʩʪʢʠ ʚ ʮʽʡ 

ʜʽʣʷʥʮʽ, ʘ ʡ ʛʘʣʴʤʫʻ ʨʦʟʚʠʪʦʢ ʫʩʴʦʛʦ ʞʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʨʠ ʯʦʤʫ ʜʣʷ ʚʝʨʭʥʴʦʾ 

ʱʝʣʝʧʠ ʮʽ ʟʤʽʥʠ ʙʫʜʫʪʴ ʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ [76, 122, 188]. 

           ɿʚʠʯʘʡʥʦ ʟʫʙʦʱʝʣʝʧʥʫ ʩʠʩʪʝʤʫ ʽʟ ʧʦʨʫʰʝʥʦʶ ʮʽʣʽʩʥʽʩʪʶ ʟʫʙʥʠʭ ʨʷʜʽʚ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʠʩʪʝʤʫ ʟ ʯʠʥʥʠʢʘʤʠ ʨʠʟʠʢʫ ʜʣʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʠʥʠʢʘʶʪʴ 
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ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʧʦʛʨʘʬʽʾ ʜʝʬʝʢʪʫ, ʬʫʥʢʮʽʾ ʞʫʚʘʣʴʥʠʭ ʤô̫ ʟʽʚ, ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʚʠ, 

ʝʩʪʝʪʠʢʠ ʽ ʥʘʨʦʩʪʘʶʪʴ ʟ ʯʘʩʦʤ [31, 166]. 

             ʊʘʢ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʚʠʜʘʣʝʥʥʷ ʧʝʨʰʠʭ ʧʦʩʪʽʡʥʠʭ ʤʦʣʷʨʽʚ ʫ 100% ʚʠʧʘʜʢʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʢʦʨʦʯʝʥʥʷ ʟʫʙʥʦʛʦ ʨʷʜʫ, ʚʥʘʩʣʽʜʦʢ ʤʝʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʜʨʫʛʦʛʦ ʤʦʣʷʨʘ, ʘ ʫ 39% ʦʙʩʪʝʞʝʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʱʝʥʥʷ ʩʝʨʝʜʠʥʥʦʾ ʣʽʥʽʾ ʪʘ 

ʬʦʨʤʫʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ. ʇʦʩʪʽʡʥʽ ʟʫʙʠ ʙʝʟ ʘʥʪʘʛʦʥʽʩʪʽʚ ʫʥʘʩʣʽʜʦʢ 

ʬʫʥʢʮʽʾ ʟʤʽʥʶʶʪʴ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʚʠʥʠʢʘʻ ʜʝʥʪʦ-

ʘʣʴʚʝʦʣʷʨʥʝ ʚʠʜʦʚʞʝʥʥʷ. ʆʪʞʝ ʥʝ ʘʨʪʠʢʫʣʶʶʯʽ ʧʦʩʪʽʡʥʽ ʟʫʙʠ ʢʦʥʚʝʨʛʫʶʪʴ ʫ ʙʽʢ 

ʚʽʜʩʫʪʥʽʭ. ɿʘ ʥʘʫʢʦʚʠʤʠ ʜʘʥʠʤʠ ʤʝʜʽʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ʟʫʙʽʚ ʫ ʙʽʢ ʜʝʬʝʢʪʫ ʟʫʙʥʦʛʦ 

ʨʷʜʫ, ʧʨʠʟʚʦʜʠʪʴ ʫ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʜʦ ʡʦʛʦ ʚʢʦʨʦʯʝʥʥʷ ʪʘ ʟʚʫʞʝʥʥʷ. ʆʢʨʽʤ 

ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʛʫʣʷʮʽʷ ʟʫʙʽʚ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʜʝʬʝʢʪ, ʘ ʪʘʢʦʞ ʾʭ ʢʦʨʧʫʩʥʝ 

ʟʤʽʱʝʥʥʷ [76, 157, 190]. 

             ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [62, 213] ʜʦʚʦʜʷʪʴ, ʱʦ ʧʝʨʝʜʯʘʩʥʘ ʚʪʨʘʪʘ ʟʫʙʽʚ 

ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʧʦʩʪʫʧʣʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʧʦʜʨʘʟʥʝʥʥʷ ʥʘ ʘʜʝʥʪʠʯʥʫ 

ʜʽʣʷʥʢʫ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʣʘʙʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʨʝʬʣʝʢʪʦʨʥʠʭ ʜʫʛ, ʱʦ ʡʰʣʠ ʚʽʜ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ ʫ ʧʝʨʽʦʜʦʥʪʽ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ 

ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʮʠʭ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʬʽʮʠʪ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ 

ʥʝʜʦʨʦʟʚʠʪʦʢ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʱʝʣʝʧʠ. ʇ̔ ʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʦʾ ʯʘʩʪʠʥʠ ʱʝʣʝʧʠ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʝʥʷ. 

              ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʪʘʥ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʜʽʣʷʥʮʽ ʜʝʬʝʢʪʽʚ 

ʟʫʙʥʠʭ ʨʷʜʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʽʟ ʤʦʤʝʥʪʫ ʚʪʨʘʪʠ 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʪʘ ʪʨʘʚʤʘʪʠʯʥʽʩʪʶ ʭʾ ʚʠʜʘʣʝʥʥʷ. ɸʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʭʦʜʷʪʴ ʫ ʧʝʨʰʽ ʪʨʠ ʤʽʩʷʮʽ ʧʽʩʣʷ ʝʢʩʪʨʘʢʮʽʾ ʟʫʙʘ 

ʪʘ, ʚʜ̔ʧʦʚʽʜʥʦ, ʚʠʨʘʞʝʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʽʩʪʢʫ, ʘ 

ʰʚʠʜʢʽʩʪʴ ʚʪʨʘʪʠ ʢʽʩʪʢʠ ʫ 3-4 ʨʘʟʠ ʥʠʞʯʘ ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʽ, ʥʽʞ ʥʘ ʚʝʨʭʥʽʡ. 

ɿʚʠʯʘʡʥʦ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʟ ʙʦʢʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʟʫʙʽʚ, ʷʢʽ 

ʦʙʤʝʞʫʶʪʴ ʜʝʬʝʢʪ ʪʘ ʤô̫ ʢʠʭ ʪʢʘʥʠʥʘʭ ʥʘʚʢʦʣʦ ʱʝʣʝʧ [76, 122, 213].  
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           ɼʝʷʢʽ ʘʚʪʦʨʠ ʦʙʛʨʫʥʪʦʚʫʶʪʴ, ʱʦ ʩʘʤʝ ʘʪʨʦʬʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʾʾ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʥʛʫʣʷʮʽʾ ʘʙʦ ʢʦʨʧʫʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʫʙʽʚ, 

ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʜʝʬʝʢʪ [62, 76]. 

            ʉʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʤʦʣʦʜʦʤʫ 

ʚʽʮʽ, ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʘʪʨʦʬʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʣʫʥʢʠ 

ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʱʦ ʩʪʘ̒ ʤʦʞʣʠʚʠʤ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʧʨʘʮʶʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɿʙʝʨʝʞʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʽʩʪʢʦʚʦʾ 

ʧʨʦʧʦʟʠʮʽʾ ʚ ʣʫʥʮʽ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʫ ʟʚô̫ ʟʢʫ ʽʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʢʘʟʘʥʴ ʱʦʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ 

[72]. 

 

1.2 ʄʝʪʦʜʠʢʘ ʘʫʛʤʝʥʪʘʮʽʾ ʱʝʣʝʧ. ɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ  

 

         ʇʨʽʦʨʠʪʝʪʠ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʠʥʫʣʠʤʠ ʜʝʩʷʪʠʨʽʯʯʷʤʠ, ʟʤʽʩʪʠʣʠʩʷ ʫ ʥʘʧʨʷʤʢʫ 

ʚʠʩʦʢʦ-ʝʩʪʝʪʠʯʥʠʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʪʘʭ. ʊʘʢʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʙʫʜʝ 

ʝʬʝʢʪʠʚʥʠʤ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʙʝʨʝʞʝʥʦʾ 

ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʱʝʣʝʧ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʥʝʟʥʽʤʥʠʤ ʧʨʦʪʝʟʫʚʘʥʥʷʤ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʦʪʢʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ ʨʦʟʤʽʱʝʥʥʷ 

ʽʤʧʣʘʥʪʘʪʽʚ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʤʽʨʫ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʘʙʦ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʘʫʛʤʝʥʪʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ. 

         ʄʝʪʦʜʠʢʘ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʫʛʤʝʥʪʘʮʽʾ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʪʘ  ʥʘʧʨʘʚʣʝʥʦʾ ʢʽʩʪʢʦʚʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʪʘ ʯʘʩʪʦ ʚʠʩʪʫʧʘʻ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʫ ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʘʜʢʘʭ ʟ ʥʠʟʴʢʦʶ ʧʨʠʜʘʪʥʽʩʪʶ ʚʣʘʩʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʘ.  
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         ʅʘʡʯʘʩʪʽʰʝ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʟʫʙʦʛʦ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʱʝʣʝʧʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʽʤʧʣʘʥʪʘʪʘ ʥʘ ʚʝʨʭʥʽʡ ʘʙʦ ʥʠʞʥʽʡ ʱʝʣʝʧʘʭ ʦʙʤʝʞʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʷʢ ʚʝʨʭʥʴʦʱʝʣʝʧʥʠʡ ʩʠʥʫʩ, ʥʦʩʦʚʘ 

ʧʦʨʦʞʥʠʥʘ, ʨʽʟʮʝʚʠʡ ʢʘʥʘʣ, ʥʠʞʥʴʦʱʝʣʝʧʥʠʡ ʢʘʥʘʣ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʜʦʮʽʣʴʥʦ ʢʝʨʫʚʘʪʠʩʷ ʧʨʘʚʠʣʦʤ ʨʦʟʤʽʱʝʥʥʷ 

ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʥʝʦʙʭʽʜʥʠʭ, ʘ ʥʝ ʫ ʤʦʞʣʠʚʠʭ ʜʽʣʷʥʢʘʭ, ʷʢ ʮʝ ʙʫʣʦ ʨʘʥʽʰʝ [22, 57, 

130, 218].          

         ɿ ʤʝʪʦʶ ʧʝʨʝʜʧʨʦʪʝʟʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ 

ʱʝʣʝʧ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾx ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʢʦʥʪʫʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ 

ʤʝʪʦʜʠ ʘʫʛʤʝʥʪʘʮʽʾ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʙʽʦʤʘʪʝʨʽʘʣʠ ʜʣʷ ʾʾ ʟʜʽʡʩʥʝʥʥʷ. 

ɸʫʛʤʝʥʪʘʮʽʷ ï ʮʝ ʤʝʪʦʜ ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʙʽʣʴʰʝʥʽ 

(ʥʘʨʦʱʝʥʥʽ) ʦʙô̒ ʤʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʱʝʣʝʧ, ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚiʪʥʽx 

ʦʩʪʝʦʧʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʝʬʝʢʪʠʚʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʘʥʘʪʦʤʽʯʥʠʭ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [49].   

         ʊʘʢʽ ʚʪʨʫʯʘʥʥʷ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʢʽʩʪʢʠ ʧʽʩʣʷ ʧʽʜʥʷʪʪʷ ʜʥʘ 

ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʛʦ ʧʘʟʫʭʠ ʯʠ ʧʣʘʩʪʠʢʘ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʩʪʘʣʠ ʩʚʦʻʨʽʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ʊʘʢ, 

ʦʧʝʨʘʮʽʷ ʩʫʙʘʥʪʨʘʣʴʥʦʾ ʘʫʛʤʝʥʪʘʮʽʾ ʻ ʢʣʶʯʦʚʦʶ ʟʘ ʫʤʦʚ ʧʨʦʪʝʟʫʚʘʥʥʷ ʥʘ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʘʭ ʫ ʙʽʯʥʠʭ ʜʽʣʷʥʢʘʭ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ [49, 127]. ʇʽʩʣʷ 

ʚʪʨʘʪʠ ʟʫʙʽʚ ʫ ʩʫʙʘʥʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ 

ʢʽʩʪʢʠ, ʘʣʝ ʽ ʟʥʠʞʝʥʥʷ ʾʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʛʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʨʝʟʦʨʙʮʽʾ ʫ ʙʽʢ ʧʽʜʥʝʙʽʥʥʷ, ʨʦʙʠʪʴ ʟʥʘʯʥʦ ʫʪʨʫʜʥʝʥʠʤʠ ʟʘʭʦʜʠ ʽʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʚʠʨʘʞʝʥʘ ʧʥʝʚʤʘʪʠʟʘʮʽʷ ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʛʦ 

ʩʠʥʫʩʘ ʤʦʞʝ ʜʦʜʘʪʢʦʚʦ ʫʩʢʣʘʜʥʠʪʠ ʪʘʢʫ ʧʨʦʮʝʜʫʨʫ [70, 125]. ɺʽʜʥʦʚʠʪʠ ʚʪʨʘʯʝʥʽ 

ʚʥʘʩʣʽʜʦʢ ʘʪʨʦʬʽʾ ʢʽʩʪʢʦʚʽ ʢʦʥʪʫʨʠ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʩʫʙʘʥʪʨʘʣʴʥʦʾ ʘʫʛʤʝʥʪʘʮʽʾ (ʩʠʥʫʩ-ʣʽʬʪʘ). ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʪʘʢʘ 
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ʦʧʝʨʘʮʽʷ ʻ ʥʘʣʝʞʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʶ ʧʨʦʮʝʜʫʨʦʶ, ʱʦ ʤʘʻ ʧʦʚʥʽʩʪʶ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʽʜʭʦʜʠ. ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʪʨʝʙʫʻ 

ʦʙʦʚôʷʟʢʦʚʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʘʫʛʤʝʥʪʘʮʽʾ. 

ʆʮʽʥʢʘ ʩʘʤʝ ʮʠʭ ʢʨʠʪʝʨʽʾʚ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʫ ʦʩʥʦʚʫ ʨʦʟʨʦʙʣʝʥʦʾ ʫ 1985 ʨ. 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʘʨʽʘʥʪʽʚ ʩʪʘʥʫ ʪʘ ʙʫʜʦʚʠ ʥʘʷʚʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʱʝʣʝʧ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʘ Mish-Judy (1985), ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʘʪʨʦʬʽʾ 

ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʟʘ ʚʠʩʦʪʦʶ, ʰʠʨʠʥʦʶ ʪʘ ʜʦʚʞʠʥʦʶ ʚʠʟʥʘʯʘʻ ʧʦʜʽʣ ʾʭ ʥʘ ʛʨʫʧʠ 

(divisions - ɸ, ɺ, ʉ, D) ï ʚʽʜ ʥʦʨʤʠ ʜʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʾ ʘʪʨʦʬʽʾ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʧʨʝʚʘʣʶʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʚʪʨʘʪʠ ʢʽʩʪʢʠ [10, 54, 88, 187].   

         ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʘʫʛʤʝʥʪʘʮʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʣʘʩʪʠʢʫ ʚʥʫʪʨʽʰʥʴʦʨʦʪʦʚʠʤʠ ʪʘ ʧʦʟʘʨʦʪʦʚʠʤʠ ʢʽʩʪʢʦʚʠʤʠ ʙʣʦʢʘʤʠ. ʄʝʪʦʜʠʢʘ 

ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʙʣʦʢʦʤ ʢʽʩʪʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʘʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʜʦʜʘʪʢʦʚʦʶ ʪʨʘʚʤʦʶ ʪʢʘʥʠʥ, ʨʠʟʠʢʦʤ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʨʝʟʦʨʙʮʽʾ ʙʣʦʢʫ, 

ʥʝʤʦʞʣʠʚʽʩʪʶ ʟʘʚʯʘʩʥʦʾ ʟʘʛʦʪʽʚʣʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ʅʝʜʦʣʽʢʦʤ 

ʚʪʨʫʯʘʥʥʷ ʻ ʚʠʩʦʢʘ ʪʨʘʚʤʘʪʠʯʥʽʩʪʴ [17, 26, 47]. ʂʽʩʪʢʦʚʽ ʪʨʘʥʩʧʣʘʥʪʘʪʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʢʦʨʪʠʢʘʣʴʥʽ ï ʪʽʤôʷʥʘ ʢʽʩʪʢʘ ʯʝʨʝʧʘ, 

ʧʽʜʙʦʨʽʜʢʦʚʘ ʜʽʣʷʥʢʘ, ʪʽʣʦ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ; ʛʫʙʯʘʩʪʽ ï ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʘ ʢʽʩʪʢʘ ʪʘ 

ʨʽʜʰʝ ʛʨʝʙʽʥʴ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ; ʢʦʨʪʠʢʘʣʴʥʦ-ʛʫʙʯʘʩʪʠʡ (ʟʤʽʰʘʥʠʡ) ï ʛʨʝʙʽʥʴ 

ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ. ɻʫʙʯʘʩʪʘ ʢʽʩʪʢʦʚʘ ʨʝʯʦʚʠʥʘ ʙʘʛʘʪʘ ʦʩʪʝʦʛʝʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʧʨʠ 

ʜʦʪʨʠʤʘʥʽ ʧʨʘʚʠʣ ʟʘʙʦʨʫ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʞʠʪʪʻʟʜʘʪʥʽ ʦʩʪʝʦʙʣʘʩʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ 

ʥʠʭ ʙʽʣʴʰʝ ʪʨʴʦʭ ʛʦʜʠʥ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʚʠʩʪʫʧʘʻ ʥʠʟʴʢʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʝʟʦʨʙʮʽʾ ʪʘ ʥʝʚʠʩʦʢʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʱʦ ʫʪʨʫʜʥʶʻ ʪʨʴʦʭʚʠʤʽʨʥʫ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ. ʂʦʨʪʠʢʘʣʴʥʘ ʘʫʪʦʣʦʛʽʯʥʘ ʪʢʘʥʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫ ʧʝʨʰʫ ʯʝʨʛʫ 

ʚʠʩʦʢʦʶ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʽ ʛʘʚʝʨʩʦʚʠʭ ʢʘʥʘʣʽʚ, ʘ 

ʪʘʢʦʞ ʜʦʙʨʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʨʝʟʦʨʙʮʽʾ ʧʨʠ ʥʝʟʥʘʯʥʽʡ 

ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʪʝʦʛʝʥʥʠʭ ʢʣʽʪʠʥ. ʇʨʠ 

ʟʘʙʦʨʽ ʙʫʜʴ-ʷʢʠʭ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʙʣʦʢʽʚ ʜʣʷ ʧʣʘʩʪʠʢʠ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʟʙʝʨʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʪʪʻʟʜʘʪʥʠʭ ʦʩʪʝʦʙʣʘʩʪʽʚ [7,133].  
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         ɿʥʘʯʥʦ ʨʽʜʰʝ ʩʝʨʝʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʘʫʛʤʝʥʪʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʠʩʪʨʘʢʮʽʡʥʠʡ 

ʤʝʪʦʜ ʘʫʤʝʥʪʘʮʽʾ ʪʘ ʤʝʪʦʜ ʨʦʟʱʝʧʣʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. 

         ɼʠʩʪʨʘʢʮʽʡʥʠʡ ʤʝʪʦʜ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʫʛʤʝʥʪʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʘʢʪʠʚʘʮʽʾ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʠʩʪʨʘʢʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ 

ʱʝʣʝʧʥʦʾ ʢʽʩʪʢʠ ʥʘ ʜʚʘ ʩʝʛʤʝʥʪʠ. ʄʝʪʦʜʠʢʘ ʥʝ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʜʣʷ ʟʘʙʦʨʫ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʽʤʧʣʘʥʪʘʪ ʫ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʥʘʪʠʚʥʫ ʢʽʩʪʢʫ, ʘʣʝ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝʡ ʤʝʪʦʜ 

ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʩʪʠʢʠ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʫ ʜʽʣʷʥʮʽ ʽʤʧʣʘʥʪʘʮʽʾ    [6, 116]. 

         ʈʦʟʱʝʧʣʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ï ʤʝʪʦʜ ʘʫʛʤʝʥʪʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʟʘʙʦʨʫ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʽʩʪʢʦʚʠʭ ʙʣʦʢʽʚ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠ ʤʘʣʽʡ ʪʦʚʱʠʥʽ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ, ʢʦʣʠ ʜʦʩʠʪʴ ʯʘʩʪʦ ʜʘʥʘ ʚʝʣʠʯʠʥʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʫ 3-5 ʤʤ, ʘʣʝ ʧʨʠ ʚʽʜʥʦʩʥʦ ʜʦʙʨʝ ʟʙʝʨʝʞʝʥʽʡ ʚʠʩʦʪʽ ʢʽʩʪʢʠ. 

ʇʨʠ ʜʘʥʽʡ ʤʝʪʦʜʠʮʽ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(çʆʩʪʝʦʛʨʘʬèLD , çʂʦʣʣʘʧʘʥ ʃè, HTR ï ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ), ʘ ʪʘʢʦʞ  

ʢʩʝʥʦʛʝʥʥʦʛʦ (çBioïʆssè, çʆʩʪʝʦʛʨʘʬè N),  ʽ ʟʥʘʯʥʦ ʨʽʜʰʝ ʘʣʣʦʛʝʥʥʦʛʦ ʪʠʧʫ  

(çAllogroè, çAllogenerè Tutogen Medical) ʤʘʪʝʨʽʘʣʽʚ [78, 101, 125, 183, 197]. 

 

1.3   ʇʝʨʝʜʧʨʦʪʝʟʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ     

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʩʪʠʢʠ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ 

  

         ɺʽʜʦʤʦ, ʱʦ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʷ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʘ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʘ, ʢʦʣʠ 

ʚʽʥ ʱʽʣʴʥʦ ʬʽʢʩʦʚʘʥʠʡ ʫ ʧʽʜʛʦʪʦʚʣʝʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ ʣʦʞʽ. ʉʘʤʝ ʮʝ ʚʠʟʥʘʯʘʻʪʴʩʷ, 

ʷʢ ʡʦʛʦ ʧʝʨʚʠʥʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʘ ʟʘ ʫʤʦʚ ʾʾ ʜʦʩʷʛʥʝʥʥʷ ʚʽʨʦʛʽʜʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʽʤʧʣʘʥʪʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ. ʇʝʨʚʠʥʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʘ, ʡʦʛʦ ʬʦʨʤʠ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʧʦʚʝʨʭʥʽ, ʘʣʝ ʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʡʦʛʦ ʦʪʦʯʫʻ. ʆʙôʻʤ ʥʘʷʚʥʦʾ 

ʢʽʩʪʢʠ ʪʘ ʾʾ ʷʢʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʟʘʜʦʚʽʣʴʥʽʩʪʴ ʫʤʦʚ ʜʣʷ ʬʽʢʩʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ 

ʯʘʩʪʠʥʠ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʘ, ʘ ʫ ʚʠʧʘʜʢʫ ʥʝʜʦʩʪʘʪʥʴʦʾ ʚʠʩʦʪʠ ʽ ʰʠʨʠʥʠ 

ʘʪʨʦʬʦʚʘʥʦʛʦ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʪʘ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ 
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ʽʩʥʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʽ 

ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʣʽʢʫʚʘʥʥʷ [132].     

         ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʜʧʨʦʪʝʟʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʪʨʦʬʽʾ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʻ ʢʽʩʪʢʦʚʘ ʧʣʘʩʪʠʢʘ ʫ ʜʽʣʷʥʮʽ ʣʫʥʦʢ ʚʠʜʘʣʝʥʠʭ 

ʟʫʙʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ ʥʘʚʽʪʴ ʫ ʧʦʟʘʤʝʥʪʘʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʱʝʣʝʧ, ʫʥʠʢʘʶʯʠ ʩʢʣʘʜʥʠʭ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʧʦʚʥʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʠʪʫʘʮʽʷʭ ʢʦʣʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ ʥʝ ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ʄʝʪʦʜ ʚʨʘʭʦʚʫʻ, ʱʦ ʧʨʠʨʦʜʥʻ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʫ ʜʽʣʷʥʮʽ ʝʢʩʪʨʘʢʮʽʾ ʟʫʙʘ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ 

ʫ ʧʝʨʰʽ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʧʣʘʩʪʠʢʘ ʫʪʚʦʨʝʥʦʛʦ ʜʝʬʝʢʪʫ ʥʝ 

ʪʽʣʴʢʠ ʟʘʧʦʙʽʛʘʻ ʚʪʨʘʪʽ ʦʙôʻʤʫ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʜʽʣʷʥʮʽ ʚʠʜʘʣʝʥʥʷ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ ʢʽʩʪʢʦʚʠʡ ʨʽʚʝʥʴ ʙʽʣʷ ʟʫʙʽʚ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʜʝʬʝʢʪ. ɿʘ ʫʤʦʚ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʧʨʦʚʝʜʝʥʥʷ ʘʣʣʦʧʣʘʩʪʠʢʠ ʦʙʤʝʞʝʥʠʭ ʜʝʬʝʢʪʽʚ 

ʢʽʩʪʢʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʨʫʭʦʤʠʭ ʟʫʙʽʚ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʶ ʘʥʘʪʦʤʦ-

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʝʣʝʧ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʥʘ 

ʽʤʧʣʘʥʪʘʪʘʭ  [34, 48, 49, 126]. 

         ʆʢʨʽʤ ʧʦʰʠʨʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʽʟʥʴʦʾ (ʯʝʨʝʟ 6-12 ʤʽʩ.) ʽʤʧʣʘʥʪʘʮʽʾ, ʪʘʢʦʞ 

ʽʩʥʫʶʪʴ ʤʝʪʦʜʠʢʠ ʨʘʥʥʴʦʾ (ʯʝʨʝʟ 1-2 ʤʽʩ.) ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʥʝʛʘʡʥʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʫ ʣʫʥʢʫ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʽʤʧʣʘʥʪʘʮʽʾ ʫ 

ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʝʢʩʪʨʘʢʮʽʾ ʟʫʙʽʚ ʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʯʝʨʝʟ 2-3 ʤʽʩʷʮʽ) ʥʘʜʽʡʥʦ 

ʬʽʢʩʦʚʘʥʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʧʦʢʨʠʪʠʭ ʙʽʦʘʢʪʠʚʥʠʤ ʥʘʧʠʣʝʥʥʷʤ 

ʬʦʩʬʦʨʥʦʢʠʩʣʦʛʦ ʢʘʣʴʮʽʷ (CaHPO4H2O) ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʘʣʣʦʛʝʥʥʦʾ ʢʽʩʪʢʠ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ [83, 165]. ɿʘ ʥʘʷʚʥʦʩʪʽ 

ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʨʝʪʝʥʦʚʘʥʠʭ ʪʘ ʜʠʩʪʦʧʦʚʘʥʠʭ ʪʨʝʪʽʭ ʤʦʣʷʨʽʚ 

ʜʦʩʣʽʜʞʫʶʪʴ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ ʤʝʤʙʨʘʥ ʫ ʢʦʤʧʣʝʢʩʽ ʟ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤʠ ʙʽʦʤʘʪʝʨʽʘʣʘʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʧʦʚʥʝʥʥʷ ʣʫʥʦʢ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʥʘ İ ʛʣʫʙʠʥʠ ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè, ʱʦ 
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ʧʨʦʩʦʯʫʚʘʚʩʷ ʢʨʦʚôʶ ʪʘ ʚʽʜʜʽʣʷʚʩʷ ʚʽʜ ʽʥʬʽʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʚôʷʥʦʛʦ ʟʛʫʩʪʢʘ, ʘ ʨʘʥʝʚʫ ʧʦʚʝʨʭʥʶ ʧʨʠʢʨʠʚʘʣʠ ʘʜʛʝʟʠʚʥʦʶ 

ʧʘʩʪʦʶ çʉʦʣʢʦʩʝʨʠʣè ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ ʥʝʫʰʢʦʜʞʝʥʦʾ ʩʣʠʟʦʚʦʾ ʥʘ 2-3 ʤʤ ʥʘʚʢʦʣʦ 

ʨʘʥʠ  [14, 59].  ɿʘ ʫʤʦʚ ʥʘʷʚʥʦʩʪʽ ʟʙʝʨʝʞʝʥʠʭ ʢʽʩʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʣʠ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʚʠʥʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽʤʧʣʘʥʪʘʪʘ ʧʨʦʚʦʜʠʣʠʩʷ ʦʧʝʨʘʮʽʾ 

ʩʫʙʘʥʪʨʘʣʴʥʦʾ ʘʫʛʤʝʥʪʘʮʽʾ ʪʘ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʦʛʦ 

ʽʤʧʣʘʥʪʘʪʘ ʧʨʠ ʦʜʠʥʦʯʥʠʭ ʚʢʣʶʯʝʥʠʭ ʜʝʬʝʢʪʘʭ ʟʫʙʥʦʛʦ ʨʷʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʨʫʰʠʪʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʮʝʤʝʥʪʫ VitalOs (Produits Dentaires SA, 

ʐʚʝʡʮʘʨʽʷ) [29].    

         ʇʨʠ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʽʡ ʦʩʪʝʦʧʣʘʩʪʠʮʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘ 

ʩʚʦʾʤ ʧʦʭʦʜʞʝʥʥʷʤ  ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʟʘʤʽʥʥʠʢʽʚ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ.     

 

1.4  ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ çʂʝʨʛʘʧè, çʂʦʣʣʘʧʘʥè ʪʘ 

ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

         ʇʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʰʫʢʫ ʪʘ ʨʦʟʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʾʾ ʧʨʦʚʝʜʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʝ ʧʨʠʯʠʥʘ ʧʦʩʪʽʡʥʠʭ ʜʠʩʢʫʩʽʡ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʫ ʷʢʦʩʪʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʣʠʰʝ ʪʨʠ ʚʠʜʘ ʢʽʩʪʢʦʚʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ, ʘ ʩʘʤʝ: ʘʫʪʦʛʝʥʥʽ, ʘʣʣʦʛʝʥʥʽ ʪʘ ʢʩʝʥʦʛʝʥʥʽ [90, 112, 195].  

         ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʟʘʤʽʥʥʠʢʽʚ,  ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʾʭ ʢʣʽʥʽʯʥʠʭ ʧʝʨʝʚʘʛʘʭ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.            ɼʦ 

ʛʨʫʧʠ ʢʣʽʥʽʯʥʠʭ ʧʝʨʝʚʘʛ ʚʽʜʥʦʩʷʪʴ ï ʜʦʚʛʦʪʝʨʤʽʥʦʚʠʡ ʫʩʧʽʭ ʘʫʛʤʝʥʪʘʮʽʾ 

(ʟʙʝʨʝʞʝʥʥʷ ʥʘʨʦʱʝʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʦʙôʻʤʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʘ 

ʝʩʪʝʪʠʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʘ/ʷʢʽʩʪʴ, ʣʝʛʢʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʫ 

ʨʦʙʦʪʽ, ʟʘʛʦʻʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʙʝʟ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɿʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʫʛʤʝʥʪʘʮʽʾ ʦʮʽʥʶʶʪʴ ʟʘ ʩʫʤʽʩʥʽʩʪʶ ʟ 



46 
 

 
 

ʪʢʘʥʠʥʘʤʠ, ʪʨʠʚʘʣʽʩʪʶ ʨʝʟʦʨʙʮʽʾ ʪʘ ʟʜʘʪʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʪʨʘʯʝʥʦʛʦ ʦʙôʻʤʫ ʢʽʩʪʢʠ ʥʘ ʜʽʣʷʥʮʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ 

ʬʘʢʪʫ, ʱʦ ʤʘʪʝʨʽʘʣ ʥʝ ʚʠʢʣʠʢʘʻ ʟʘʧʘʣʝʥʥʷ, ʚʽʜʪʦʨʛʥʝʥʥʷ ʯʠ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʻ 

ʙʝʟʧʝʨʝʯʥʦ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʡʦʛʦ ʢʽʥʮʝʚʦʾ ʧʦʟʠʪʠʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ 

ʦʮʽʥʢʠ [22, 185] . 

         ɺ ʦʩʥʦʚʽ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʠ ʣʝʞʘʪʴ ʜʚʘ ʧʨʦʮʝʩʠ, ʘ ʩʘʤʝ 

ʦʩʪʝʦʽʥʜʫʢʮʽʷ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʮʽʷ,  ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʙʽʛʫ ʷʢʠʭ ʻ ʟʘʛʦʻʥʥʷ ʢʽʩʪʢʠ 

ʧʝʨʚʠʥʥʠʤ ʘʙʦ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʫʤʦʚʘʤʠ (ʫ ʧʝʨʰʫ 

ʯʝʨʛʫ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʧʝʚʥʦʾ ʜʽʣʷʥʢʠ) ʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ʥʘ 

ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ ï ʛʦʨʤʦʥʘʤʠ, ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʫ ʪʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʦʨʬʦ-

ʛʝʥʝʪʠʯʥʠʤʠ ʙʽʣʢʘʤʠ [96]. ɺʠʭʦʜʷʯʠ ʽʟ ʮʴʦʛʦ ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʻ ʘʫʪʦʣʦʛʽʯʥʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ, ʱʦ ʚʦʣʦʜʽʻ 

ʦʜʥʦʯʘʩʥʦ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʤʠ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [17, 26, 96, 

100]. ʆʜʥʘʢ, ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʚʽʪʴ ʜʦʩʪʘʪʥʷ ʤʦʪʠʚʘʮʽʷ ʜʣʷ ʧʣʘʩʪʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʥʝ ʧʨʠʚʘʙʣʶʻ ʧʘʮʽʻʥʪʘ ʜʦ ʥʘʥʝʩʝʥʥʷ ʡʦʤʫ ʜʦʜʘʪʢʦʚʦʾ ʪʨʘʚʤʠ [100]. 

         ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʪʢʘʥʠʥʘʤʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʩʪʢʦʚʠʭ ʟʘʤʽʥʥʠʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʫ ʛʘʣʫʟʽ ʦʩʪʝʦʣʦʛʽʾ ʪʘ ʩʪʦʤʘʪʦʣʦʛʽʾ. 

ʇʨʦʚʦʜʷʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ 

ʦʩʪʝʦʛʝʥʥʦʾ ʪʢʘʥʠʥʠ - ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨ ʪʘ ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʦʛʦ ʬʘʢʪʦʨʘ 

ʨʦʩʪʫ-1, ʱʦ ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʘʣʝ ʤʘʶʪʴ ʥʠʟʢʫ 

ʥʝʜʦʣʽʢʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ ʰʚʠʜʢʦʶ ʚʪʨʘʪʦʶ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʨʠʟʠʢʦʤ ʪʦʯʥʦʩʪʽ ʧʽʜʙʦʨʫ 

ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʠʥʥʠʢʘ, ʱʦ ʧʨʠ ʧʝʨʝʚʠʱʝʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ 

ʟʫʤʦʚʣʶʻ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʢʦʣʘʛʝʥʫ ʟ ɻɸʇ (ʚʠʜʽʣʝʥʠʭ ʟ 

ʢʽʩʪʦʢ ʩʚʠʥʝʡ) ï   çʆʩʪʝʦʧʣʘʩʪè ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʪʨʦʤʙʦʮʠʪʘʨʥʦʶ ʤʘʩʦʶ [66, 71]. 

         ʋ 1988 ʨ. ʚʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʽ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʽʟʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʮʠʤ 

ʧʨʠʥʮʠʧʦʤ. ɼʦ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ï ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʠ 
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ʪʘ ʘʣʣʦʽʤʧʣʘʥʪʘʪʠ, ʘ ʜʦ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʭ ï ʘʣʣʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ 

ʢʩʝʥʦʽʤʧʣʘʥʪʘʪʠ.  ɿʛʦʜʦʤ ʜʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʣʘ ʤʦʜʠʬʽʢʦʚʘʥʘ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 

ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ [91, 94].  

         ɺʘʞʢʦ ʧʝʨʝʙʽʣʴʰʠʪʠ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʷʚʥʠʭ ʢʽʩʪʢʦʚʠʭ ʟʘʤʽʥʥʠʢʽʚ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʷʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪ, ʱʦ ʟʘ ʦʢʨʝʤʠʤʠ ʜʘʥʠʤʠ ɹ. 

ɺʝʥʮ ʙʣʠʟʴʢʦ 40% ʧʨʦʮʝʜʫʨ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʡʦʤʽʚ ʦʩʪʝʦʧʣʘʩʪʠʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʮʴʦʛʦ ʚʽʜʩʦʪʢʘ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʝʩʪʝʪʠʯʥʦʛʦ 

ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟ ʦʧʦʨʦʶ ʥʘ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʘʭ [24, 107].   

         ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʟʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ 

ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʯʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʣʣʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʉʝʨʝʜ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʤʝʪʦʶ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʢʽʩʪʢʠ ʪʘ ʚʪʨʘʯʝʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʦʙôʻʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʽ ʙʽʦʤʘʪʝʨʽʘʣʠ (çʂʝʨʛʘʧè, çɻʠʜʨʦʢʩʠʘʧʦʣè, çʉalciboneè, 

çCerasorbè, çCalcititeè ʪʦʱʦ) [12, 87, 189]. 

         ɯʤʣʘʥʪʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʩʠʥʪʝʪʠʯʥʠʭ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ, ʪʘʢʠʭ ʷʢ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʣʴʮʽʶ (ɻɸʇ) ʽ ʪʨʠʢʘʣʴʮʽʡ-ʬʦʩʬʘʪ (ʊʂʌ) ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʘʥʘʣʦʛʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʨʝʯʦʚʠʥʠ [12, 25, 86, 160, 163, 168,  

177, 192]. ʊʦʤʫ ʚʠʥʠʢʣʘ ʽʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʣʘʩʪʠʢʠ 

ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ [59, 65, 169, 

202].  

         ʏʠʩʪʠʡ ɻɸʇ - Ca10(PO4)6(OH)2 ʽ ʊʂʌ - Ca3(PO4)2 ʥʝ ʤʘʶʪʴ ʚʠʨʘʞʝʥʠʭ 

ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʾʭ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʽʩʪʴ ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʻ 

ʯʽʪʢʦ ʧʨʦʩʪʝʞʠʪʠ ʧʨʦʮʝʩ ʧʝʨʝʙʫʜʦʚʠ ʤʘʪʝʨʽʘʣʫ ʫ ʟʦʥʽ ʡʦʛʦ ʽʤʧʣʘʥʪʘʮʽʾ. ʂʨʠʩʪʘʣʠ 

ʰʪʫʯʥʦʛʦ ɻɸʇ ʽ ʊʂʌ ʫ ʙʽʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʤʝʪʘʙʦʣʽʟʤʫ 

ʢʣʽʪʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʪʘ ʨʦʟʧʘʜʘʶʪʴʩʷ ʜʦ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʪʘ ʬʦʩʬʘʪʽʚ, ʷʢʽ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʚʢʣʶʯʘʶʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʫ ʨʝʛʝʥʝʨʫʶʯʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʧʦʚʥʫ ʙʽʦʩʫʤʽʩʥʽʩʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʾ ʪʘ 

ʢʘʥʮʝʨʦʛʝʥʥʦʾ ʜʽʾ , ʟʜʘʪʥʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʢʽʩʪʢʦʶ ʟʘ ʨʘʭʫʥʦʢ ʟʚôʷʟʫʶʯʦʛʦ, ʘ ʥʝ 
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ʢʦʥʪʘʢʪʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ, ʧʦʩʪʫʧʦʚʦ ʧʽʜʜʘʚʘʪʠʩʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ [36, 89, 118, 182, 

186, 211, 220]. 

         ʋ ʦʨʪʦʧʝʜʽʾ ʪʘ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʭʽʨʫʨʛʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʽ 

ʢʝʨʘʤʽʢʠ (ɻɸʇ ʪʘ ʊʂʌ) ʫʞʝ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [12, 33]. ɰʭ ʩʪʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʜʝʩʪʨʫʢʮʽʻʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ: ʟʘʢʨʠʪʪʽ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

ʧʽʩʣʷ ʢʽʩʪʝʢʪʦʤʽʾ, ʝʢʩʪʨʘʢʮʽʾ ʟʫʙʘ, ʧʨʠ ʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʨʦʜʦʥʪʠʪʫ, ʟʘ 

ʫʤʦʚ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʘʪʨʦʬʦʚʘʥʦʛʦ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ [161, 167, 171, 180, 193]. 

         ʍʘʨʘʢʪʝʨʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʨʝʟʦʨʙʫʶʯʠʭ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʙʽʦʢʝʨʘʤʽʢʫ (ʧʨʝʧʘʨʘʪ çʂʝʨʛʘʧè), ʷʢʠʡ 

ʥʘ ʧʽʜʩʪʘʚʽ ʫʩʧʽʰʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʚ ʚʥʝʩʝʥʠʡ ʫ ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ 

ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʋʢʨʘʾʥʠ ʟʘ ˉ 1729/2003 ʚʽʜ 16.04.2003 ʨ., ʘ ʟʛʦʜʦʤ ʧʽʜ ʥʘʟʚʦʶ çɹʽʦʤʽʥè ʦʜʝʨʞʘʥʦ 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ˉ9438/2010 ʚʽʜ 25.06.2010 ʨ. ɹʽʦʢʝʨʘʤʽʢʘ 

ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʩʫʤʽʩʥʽʩʪʴ, ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʬʦʨʤʫʚʘʥʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʪʘ ʩʪʨʫʢʪʫʨʥʦ ʘʜʝʢʚʘʪʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʟʘʙʝʟʧʝʯʫʻ 

ʣʦʢʘʣʴʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ. [54, 116, 121].  

         ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʾʭ ʨʦʟʯʠʥʥʽʩʪʴ ʪʘ 

ʜʝʛʨʘʜʘʮʽʷ. ʈʦʟʯʠʥʥʽʩʪʴ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʩʧʦʣʫʢ, ʷʢ ʽ ʽʥʰʠʭ ʙʽʦʘʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʜʫʞʝ ʥʠʟʴʢʦʶ ʽ ʩʢʣʘʜʘʻ 1,0ʭ109 ʤʦʣʴ/ʜʤ3. ɹʫʜʫʯʠ ʙʽʦʜʝʛʨʘʜʫʶʯʠʤʠ 

ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʨʝʟʦʨʙʫʶʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ, ʷʢ çʂʝʨʛʘʧè ʪʘ 

çɹʽʦʛʨʘʥè ʟʚʠʯʘʡʥʦ ʧʽʜʜʘʶʪʴʩʷ ʦʩʪʝʦʢʣʘʩʪʠʯʥʽʡ ʨʝʟʦʨʙʮʽʾ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ, ʘʣʝ 

ʾʭ ʛʨʘʥʫʣʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʜʽʣʷʥʮʽ ʧʣʘʩʪʠʢʠ ʜʦ 3-5 ʨʦʢʽʚ. ʊʠʧʦʚʠʡ 

ʧʨʝʜʩʪʘʚʥʠʢ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ çCalcitite 2040è ʚʚʘʞʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʨʝʟʦʨʙʫʶʯʠʤ ʥʘʚʽʪʴ ʧʨʦʪʷʛʦʤ 2-ʭ ʨʦʢʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ [96]. ɹʽʦʜʝʛʨʘʜʘʮʽʷ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʾʭ ʩʪʨʫʢʪʫʨʠ. 

ɺʠʩʦʢʦʧʦʨʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʨʝʟʦʨʙʫʶʪʴʩʷ ʩʫʪʪʻʚʦ ʰʚʠʜʰʝ [110, 170]. ʂʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ʽʟ ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʥʘʚʧʘʢʠ ʻ ʜʦʩʠʪʴ ʽʥʝʨʪʥʠʤʠ ʚʽʜʥʦʩʥʦ 
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ʪʢʘʥʠʥ ʣʦʞʘ ʧʣʘʩʪʠʢʠ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʣʠʰʝ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ 

ʥʝʚʝʣʠʢʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʷʢʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ʉʝʨʝʜ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʙʨʝ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ: 

çɻɸʇ-99è, çʆʩʪʠʤ-100è, çBonʝ-Apatiteè [110].   

         ɼʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʙʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ (ɓ-TCP) çCerasorbè ʜʣʷ ʧʣʘʩʪʠʢʠ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʝʢʩʪʨʘʢʮʽʾ ʟʫʙʽʚ ʧʦʢʘʟʘʣʠ ʜʦʩʠʪʴ ʜʦʙʨʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʤʽʱʝʥʥʷ ʪʘʢʠʭ ʜʝʬʝʢʪʽʚ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʾʭ ʧʣʘʩʪʠʢʠ, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʩʪʘʥʜʘʨʪʥʽ ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ ʫ ʥʝʦʙʭʽʜʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ 

ʜʽʣʷʥʢʘʭ. ʋ ʚʩʽʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʘʭ, ʷʢ ʥʘ ʚʝʨʭʥʽʡ, ʪʘʢ ʽ ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʘʭ 

ʚʪʨʘʪʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚʽʜ 1 ʜʦ 5 

ʨʦʢʽʚ) ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ [182].   

         ʇʽʜʚʠʱʝʥʥʷ ʦʩʪʝʦʨʝʛʝʥʝʨʫʶʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʘʪʝʨʽʘʣʫ çCerasorbè 

ʥʘʤʘʛʘʣʠʩʷ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʡʦʛʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʟ ʙʘʛʘʪʦʶ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʦʶ 

(PRP), ʱʦ ʚʦʣʦʜʽʻ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʤʠ ʷʢʦʩʪʷʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʬʽʙʨʠʥʦʛʝʥʫ, ʣʝʡʢʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʽʥʪʝʨʣʝʡʢʽʥʽʚ, 

ʚʘʟʦʘʢʪʠʚʥʠʭ ʪʘ ʭʝʤʦʪʘʢʩʠʯʥʠʭ ʘʛʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʟ ʙʽʜʥʦʶ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʦʶ 

(PPP), ʷʢʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʬʽʙʨʠʥʦʚʦʾ ʤʝʤʙʨʘʥʠ ʽ ʩʧʨʠʷʻ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʢʦʤʙʽʥʘʮʽʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ PRP ʪʘ PPP 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥʠʭ ʩʪʨʫʢʪʫʨ [81]. 

         ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ  ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʾʭ 

ʩʢʣʘʜʫ ʚʚʦʜʷʪʴ ʢʦʣʘʛʝʥ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʩʝʨʝʜʥʠʢʠ.  

         ʇʨʝʜʩʪʘʚʥʠʢʘʤʠ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ: çɻʘʧʢʦʣè, çʂʦʣʣʘʧʘʥè, çʂʦʣʘʧʦʣè, 

çʆʩʩʦʢʦʣè ʪʘ ʽʥʰʽ. ɺʠʚʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ 

ʣʽʢʘʨʩʴʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʨʽʟʥʦʛʦ ʩʧʝʢʪʨʫ ʜʽʾ, ʘ ʩʘʤʝ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʘʛʥʦʻʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ [84, 104]. 

         ʉʝʨʝʜ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʟʘʢʨʠʪʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ çʂʦʣʣʘʧʘʥ-ʃè 

ʚʠʨʦʙʥʠʮʪʚʘ ʊɿʆɺ çʀʥʪʝʨʤʝʜʘʧʘʪʠʪè (ʈʦʩʽʡʩʴʢʘ ʬʝʜʝʨʘʮʽʷ), ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ 
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ʩʦʙʦʶ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʪʢʘʥʠʥ ʽʟ 

ʟʜʘʪʥʽʩʪʶ ʜʦ ʧʦʚʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʦʶ ʢʽʩʪʢʦʶ. ʄʘʪʝʨʽʘʣ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʫ ʤʝʜʠʮʠʥʽ ʧʦʯʠʥʘʶʯʠ ʟ 1996 ʨʦʢʫ. ɿʘ ʮʝʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʙʫʣʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʚʠʥʪʦʚʠʭ ʪʘ ʧʣʘʩʪʠʥʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

[94, 125]. ʄʘʪʝʨʽʘʣ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʜʦʟʚʦʣʝʥʠʡ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʛʽʜʥʦ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ɼʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ˉ 

1899/2003 ʚʽʜ 19 ʯʝʨʚʥʷ 2003 ʨ. ʉʢʣʘʜ ʤʘʪʝʨʽʘʣʫ: ʰʪʫʯʥʠʡ ɻɸʇ, ʢʦʣʘʛʝʥ, 

ʣʽʢʘʨʩʴʢʘ ʨʝʯʦʚʠʥʘ (ʣʽʥʢʦʤʽʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜ). ʌʦʨʤʠ ʚʠʧʫʩʢʫ: ʛʨʘʥʫʣʠ, 

ʧʣʘʩʪʠʥʠ, ʛʝʣʴ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʬʦʨʤ ʧʨʝʧʘʨʘʪʫ 

ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɺʠʙʽʨ ʬʦʨʤʠ çʂʦʣʣʘʧʘʥʫè ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʨʫʯʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ 

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʨʽʟʥʦʛʦ ʦʙôʻʤʫ ʪʘ ʣʦʢʘʣʽʟʘʮʽʡ. ɯʥʰʽ ʚʠʜʠ ʢʦʤʝʨʮʽʡʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ çʂʦʣʣʘʧʘʥè: ʂʦʣʣʘʧʘʥ-ɻ, ʂʦʣʣʘʧʘʥ-ʄ, ʂʦʣʣʘʧʘʥ-ʂ, ʂʦʣʣʘʧʘʥ-ɼ, 

ʂʦʣʣʘʧʘʥ-ʈ, ʂʦʣʣʘʧʘʥ-ɯ (ʽʟ ʚʤʽʩʪʦʤ ʣʽʥʢʦʤʽʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ, ʛʝʥʪʘʤʽʮʠʥʫ 

ʩʫʣʴʬʘʪʫ, ʤʝʪʨʦʥʽʜʘʟʦʣʫ, ʢʣʘʬʦʨʘʥʫ, ʜʽʦʢʩʠʜʠʥʫ, ʨʽʬʘʤʧʽʮʠʥʫ ʘʙʦ ʽʟʦʥʽʘʟʠʜʫ).  

ʅʘʷʚʥʽʩʪʴ ʫ ʨʽʟʥʦʚʠʜʘʭ ʧʨʝʧʘʨʘʪʫ çʂʦʣʣʘʧʘʥè ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʦʛʦ 

ʩʧʝʢʪʨʫ ʜʽʾ ʜʦʟʚʦʣʷʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʦʙʨʘʪʠ ʪʠʧ ʤʘʪʝʨʽʘʣʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʟʙʫʜʥʠʢʘ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʤʘʻ ʧʦʢʨʘʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ 

[56, 85, 154].  

         ʄʘʪʝʨʽʘʣ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʘʪʦʣʦʛʽʻʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʷʢʦʩʪʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ, ʦʨʪʦʧʝʜʽʾ ʪʘ 

ʦʥʢʦʣʦʛʽʾ (ʟʘʤʽʱʝʥʥʷ ʧʦʩʪʨʝʟʝʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʢʽʩʪʦʢ) [4, 11].  

         ʋ ʩʪʦʤʘʪʦʣʦʛʽʾ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ: ʟʘʧʦʚʥʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʧʨʠ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʥʷʭ ʥʘ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ 

ʘʫʛʤʝʥʪʘʮʽʾ, ʦʧʝʨʘʮʽʷʭ ʨʝʟʝʢʮʽʾ ʚʝʨʭʽʚʢʠ ʢʦʨʝʥʷ, ʛʝʤʽʩʝʢʮʽʾ ʘʙʦ ʘʤʧʫʪʘʮʽʾ ʢʦʨʝʥʷ, 

ʜʣʷ ʟʘʢʨʠʪʪʷ ʟʦʥ ʧʝʨʬʦʨʘʮʽʡ ʫ ʜʽʣʷʥʢʘʭ ʙʽʬʫʨʢʘʮʽʡ, ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʧʝʨʽʦʜʦʥʪʠʪʘʭ 

ʽʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʘʧʽʢʘʣʴʥʠʭ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘ ʫʤʦʚ ʟʘʢʨʠʪʪʷ 

ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʦʪʚʦʨʽʚ ʪʘ ʥʦʨʠʮʴ ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʛʦ ʩʠʥʫʩʘ [84, 119, 154].  
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         ʅʝʜʦʣʽʢʦʤ  ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʟʜʘʪʥʦʩʪʽ ʩʪʠʤʫʣʶʚʘʪʠ 

ʦʩʪʝʦʛʝʥʝʟ, ʜʦʩʠʪʴ ʰʚʠʜʢʘ ʨʝʟʦʨʙʮʽʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʘʚʝʨʰʝʥʦʛʦ ʪʘ 

ʥʝʧʦʚʥʦʮʽʥʥʦʛʦ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʪʘ ʥʝʚʠʩʦʢʘ ʧʦʨʠʩʪʽʩʪʴ. ʄʦʞʣʠʚʝ    

ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ ʯʘʩʪʠʥʦʢ ɓ-ʊʂʌ ʪʘ ɻɸʇ.  

ʆʩʪʝʽʥʜʫʢʪʠʚʥʠʤʠ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ ʪʽʣʴʢʠ 

ʘʫʪʦʛʝʥʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ  ʢʽʩʪʢʦʚʽ ʪʨʘʥʩʧʣʘʥʪʘʪʠ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʷʢʽ ʥʘʞʘʣʴ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʦʩʪʝʦʛʝʥʝʟ ʫ 

ʭʦʜʽ ʦʙʨʦʙʢʠ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ [23, 96, 189, 206]. 

        ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʙʽʦʤʝʜʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʷʢʠʡ ʥʘ ʪʝʧʝʨ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʩʠʥʪʝʟ ʥʦʚʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ - 

ʧʦʣʽʤʝʨʽʚ ʽ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʜʣʷ ʟʘʤʽʥʠ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʧʨʘʚʣʝʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʘʪʨʠʮʴ ʜʣʷ ʪʢʘʥʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ [9, 61, 106, 215, 216].  

         ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʣʠʚʝ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʩʪʚʦʨʝʥʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʫʤʦʚ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʨʘʚʤ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʫ. ʇʦʷʚʘ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʟʦʚʥʽʰʥʴʦʾ ʬʽʢʩʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʠʭ ʪʠʪʘʥʦʚʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

(ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʚʠʜʘʣʝʥʥʷ ʫ ʧʽʟʥʽʡ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʯʝʨʝʟ ʧʦʷʚʫ 

ʜʠʩʢʦʤʬʦʨʪʫ, ʧʨʦʷʚʽʚ ʥʝʚʨʘʣʛʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʦʟʥʘʯʥʠʭ 

ʚʠʩʥʦʚʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʜʠʪʷʯʽʡ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʭʽʨʫʨʛʽʾ) [80, 

178, 210].   

         ʉʘʤʝ ʪʦʤʫ ʥʘ ʩʴʦʛʦʜʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʠʥ-ʽʤʧʣʘʥʪʘʪʽʚ 

ʽʟ ʥʝʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʽʚ (ʧʦʣʽʝʪʠʣʝʥʫ, ʧʦʣʽʪʝʪʨʘʬʪʦʨʝʪʠʣʝʥʫ) ʪʘ 

ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʤʝʨʫ ï ʧʦʣʽʣʘʢʪʠʜʫ [18, 61]. 

         ʉʠʥʪʝʪʠʯʥʽ ʙʽʦʨʝʟʦʨʙʫʶʯʽ ʧʦʣʽʤʝʨʠ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʫ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʭʽʨʫʨʛʽʾ, ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʫʤʦʚʥʦ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ ï ʯʘʩʪʢʦʚʦ ʢʨʠʩʪʘʣʽʯʥʽ ʪʘ ʘʤʦʨʬʥʽ. ʄʘʪʝʨʽʘʣʠ 
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ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʦʣʦʜʽʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ 

ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʨʝʟʦʨʙʮʽʾ, ʙʦ ʜʣʷ ʾʭ ʧʦʚʥʦʾ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ 10-12 ʤʽʩʷʮʽʚ. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʤʦʨʬʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʥʝʟʥʘʯʥʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʯʘʩʪʢʦʚʦ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʾʭ ʙʽʦʨʝʟʦʨʙʮʽʾ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ ʫ ʜʦʩʠʪʴ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ ʪʠʞʥʷ ʜʦ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ. ɺʦʥʠ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʽʨʫʨʛʽʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʥʽ-ʛʚʠʥʪʽʚ ʽ ʧʣʘʩʪʠʥ-ʽʤʧʣʘʥʪʘʪʽʚ [106, 

217].                                                                         

         ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʘʜʮʷʪʠ ʨʦʢʽʚ ʫ ʤʝʜʠʯʥʦʤʫ ʩʚʽʪʽ ʰʠʨʦʢʦ ʚʠʚʯʘʶʪʴʩʷ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʟʦʢʨʝʤʘ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʜʽʣʷʥʮʽ. ʇʦʣʽʣʘʢʪʠʜ ï ʙʽʦʨʝʟʦʨʙʫʶʯʠʡ, 

ʙʽʦʩʫʤʽʩʥʠʡ, ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʧʦʣʽʝʬʽʨ, ʤʦʥʦʤʝʨʦʤ ʷʢʦʛʦ ʻ ʤʦʣʦʯʥʘ ʢʠʩʣʦʪʘ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʝʜʠʮʠʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʽʨʫʨʛʽʯʥʠʭ ʥʠʪʦʢ ʪʘ ʰʪʠʬʪʽʚ, ʘ 

ʪʘʢʦʞ ʫ ʩʠʩʪʝʤʘʭ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ. ʎʝʡ ʧʦʣʽʤʝʨ ʽʟ ʘʤʦʨʬʥʦʶ ʤʽʢʨʦʩʪʨʫʢʪʫʨʦʶ - 

ʧʦʚʥʽʩʪʶ ʪʘ ʧʦʝʪʘʧʥʦ ʙʽʦʜʝʛʨʘʜʫʻ ʜʦ ʤʦʣʝʢʫʣ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO2) ʽ ʚʦʜʠ 

(H2O) [80, 129, 195, 196, 209].  

         ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʧʦʷʚʘ ʥʘ ʨʠʥʢʫ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʱʝʣʝʧʥʦ-

ʣʠʮʝʚʦʾ ʭʽʨʫʨʛʽʾ ʥʦʚʠʭ ʙʽʦʜʝʛʨʘʜʫʶʯʠʭ ʩʠʩʪʝʤ ʜʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʨʘʚʤ 

ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ, ʢʨʘʥʽʦʧʣʘʩʪʠʢʠ, ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʟʦʥ 

ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʣʘʢʪʠʜʽʚ ʽʟ ʧʝʨʽʦʜʦʤ ʨʝʟʦʨʙʮʽʾ ʧʨʦʪʷʛʦʤ 12-24 

ʤʽʩʷʮʽʚ ʚʠʨʦʙʥʠʮʪʚʘ çSynthesè (ʐʚʝʡʮʘʨʽʷ), çStrykerè ʪʘ çOsteomedè (ʉʐɸ).  

         ʉʠʩʪʝʤʘ ʙʽʦʜʝʛʨʘʜʫʶʯʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʧʝʨʬʦʨʦʚʘʥʠʭ ʧʣʘʩʪʠʥ 

çPolyMaxè ʚʠʨʦʙʥʠʮʪʚʘ çSynthesè (ʐʚʝʡʮʘʨʽʷ) ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʧʦʣʽʣʘʢʪʠʜʘ, ʱʦ ʻ 

ʘʤʦʨʬʥʠʤ ʢʦʧʦʣʽʤʝʨʦʤ ʫʪʚʦʨʝʥʠʤ ʥʘ ʦʩʥʦʚʽ ʤʦʥʦʤʝʨʽʚ L-ʣʘʢʪʠʜʘ ʽ DL-ʣʘʢʪʠʜʘ ʪʘ 

ʩʠʥʪʝʟʦʚʘʥʠʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʽ: 70% L-ʣʘʢʪʠʜʘ ʪʘ 30% DL-ʣʘʢʪʠʜʘ. ɼʘʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʟʘ ʜʫʤʢʦʶ ʚʠʨʦʙʥʠʢʽʚ, ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʭʽʨʫʨʛʽʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʊʘʢʠʡ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʣʦʤʽʚ ʪʘ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫ 

ʧʨʦʝʢʮʽʾ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʠʥʫʩʘ ʽ ʦʨʙʽʪʠ, ʜʥʘ ʽ ʤʝʜʽʘʣʴʥʦʾ ʩʪʽʥʢʠ ʦʨʙʽʪʠ, ʪʽʣʘ ʪʘ 
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ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʫ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʘʫʪʦʣʦʛʽʯʥʦʶ 

çʢʽʩʪʢʦʚʦʶ ʩʪʨʫʞʢʦʶè. ɿʘ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʠʤʠ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʠʭ 

ʙʽʦʜʝʛʨʘʜʫʶʯʠʭ ʧʦʣʽʣʘʢʪʠʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

ʚʝʨʭʥʴʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʟʦʥ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʫ, ʱʦ ʚʠʪʨʠʤʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʪʘʪʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

(ʚʽʜʩʫʪʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʩʢʘʨʛ ʫ ʧʘʮʽʻʥʪʽʚ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʥʠʞʥʽʡ 

ʱʝʣʝʧʽ ʤʦʞʣʠʚʝ, ʘʣʝ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʯʝʨʝʟ ʡʦʛʦ ʥʝʜʦʩʪʘʪʥʶ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ 

ʫ ʜʽʣʷʥʢʘʭ ʽʟ ʜʠʥʘʤʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ [80, 179, 208]. 

         ʆʢʨʽʤ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝʜʦʣʽʢʦʤ ʙʽʣʴʰʦʩʪʽ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ 

ʢʦʤʧʦʟʠʪʽʚ ʻ ʾʭ ʥʠʟʴʢʘ ʦʩʪʝʦʽʥʪʝʛʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦ ʩʢʣʘʜʫ ʧʦʣʽʣʘʢʪʠʜʫ  ʚʚʦʜʷʪʴ ʩʠʥʪʝʪʠʯʥʽ ʬʦʩʬʘʪʠ 

ʢʘʣʴʮʽʶ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ ʢʦʤʧʦʟʠʪʽʚ 

[106, 191, 217].  

         ʇʦʩʠʣʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʥʪʝʪʠʯʥʠʭ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʜʦʩʷʛʘʶʪʴ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʘʤ ʧʦʨʠʩʪʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʽʟ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʧʦʨ (ʧʨʠʙʣʠʟʥʦ 100-200 ʤʢʤ), ʱʦ 

ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʨʦʩʪʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ  ʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʤʝʨʫ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʪʠʚʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʽʣʘʢʪʠʜʘ (ʇʃ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʧʦʨ ʫ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʢʨʠʪʠʯʥʦʛʦ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʅʂ-CO2). ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʜʦ ʥʝʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʽʚ ï ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ, 

ʧʦʣʽʝʪʠʣʝʥʫ [102, 123].  

         ɺʧʣʠʚ ʅʂ-CO2 ʥʘ ʧʦʣʽʣʘʢʪʠʜ (ʇʃ) ʧʨʠʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʠʩʪʦʾ 

ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ ʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʫ ʩʝʨʝʜʠʥʽ ʾʭ ʩʪʨʫʢʪʫʨʠ ʧʦʨʦʞʥʠʥ ʨʦʟʤʽʨʦʤ 60-

200 ʤʢʤ, ʱʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʨʦʩʪʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʽʤʧʣʘʥʪʦʚʘʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. 
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ʋʚʝʜʝʥʥʷ ʚ ʩʢʣʘʜ ʧʦʣʽʤʝʨʽʚ ʢʨʠʩʪʘʣʽʚ ɻɸʇ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ 

ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʅʂ-CO2 [63]. 

         ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʯʝʥʠʤʠ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ 

ʦʪʨʠʤʘʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘʜʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʜʢʨʠʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ [8]. 

         ʉʝʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ ʽʟ ʧʦʣʽʣʘʢʪʠʜʦʤ (ʇʃ) ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʤʘʪʝʨʽʘʣ çEasy-Graftè (çDS 

Dentalè, ʐʚʝʡʮʘʨʽʷ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ, ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʪʘ 

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʭʽʨʫʨʛʽʾ. ʎʝ ʧʦʚʥʽʩʪʶ ʩʠʥʪʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʛʨʘʥʫʣ ɓ-ʊʂʌ, ʷʢʽ ʧʦʢʨʠʪʽ ʪʦʥʢʠʤ ʰʘʨʦʤ 

ʰʚʠʜʢʦ ʨʝʟʦʨʙʫʶʯʦʛʦ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʪʘ ʧʦʣʽʛʣʶʢʦʾʜʥʦʾ ʢʠʩʣʦʪʠ 

(ʇʃɻʂ). ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʧʦʨʠʩʪʠʭ ʛʨʘʥʫʣ ʤʘʪʝʨʽʣʫ (ʙʣʠʟʴʢʦ 85%) ʨʝʟʦʨʙʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʜʝʬʝʢʪʽʚ [32, 58, 92, 93, 94, 95]. 

         ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧʦʟʠʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ, 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʝʟʦʨʙʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʅʘ ʦʩʥʦʚʽ 

ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʨʽʟʥʠʤʠ 

ʢʦʤʧʦʟʠʪʥʠʤʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ (ɻɸʇ + ʇʃ (ʧʦʣʽʣʘʢʪʠʜ), ʇʄʄɸ 

(ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ) + ɻɸʇ, ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʧʦʣʽʤʝʨ ʥʘ 

ʦʩʥʦʚʽ ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥʫ (ʇɺʇ), ʤʝʪʘʢʨʠʣʘʪʝʩʪʝʨʽʚ (ME) ʪʘ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ 

ʩʧʠʨʪʫ (ʇɺʉ) + ɻɸʇ) ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʨʦʣʷʭ, ʱʫʨʘʭ ʪʘ ʩʦʙʘʢʘʭ ʦʪʨʠʤʘʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʟʘ ʪʝʤʧʘʤʠ ʟʘʤʽʱʝʥʥʷ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ 

ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʠʤ ʨʝʛʝʥʝʨʘʪʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʟʠʪʫ (ɻɸʇ + ʇʃ) 

ʧʽʜʪʚʝʨʜʠʣʠ ʧʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʣʘʢʪʠʜʫ: ʧʦʚʥʫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʟ 

ʪʢʘʥʠʥʘʤʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ, ʚʠʩʦʢʠʡ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʢʘʥʠʥʠ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [25, 75, 106, 114, 207].  
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         ʈʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʤʦʜʠʬʽʢʘʮʽʡ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ 

ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.   

         ɹʽʦʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʟʠʪʠ, ʚ ʩʠʣʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʤʽʛʨʘʮʽʾ ʚ ʧʨʠʣʝʛʣʽ ʪʢʘʥʠʥʠ 

ʦʨʛʘʥʽʟʤʫ ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ ʧʦʣʽʤʝʨʘ, ʘ ʩʘʤʝ: ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʢʮʽʡ, 

ʦʢʨʝʤʠʭ ʤʦʣʝʢʫʣ ʯʠ ʾʭ ʢʦʤʧʣʝʢʩʽʚ, ʜʦʤʽʰʦʢ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ [40, 41, 42, 43, 44, 45] ʽ ʚʢʣʶʯʘʻ ʪʝʩʪʠ ʥʘ ʛʝʥʦʪʦʢʩʠʯʥʽʩʪʴ, 

ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʪʦʢʩʠʯʥʽʩʪʴ;  ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ in vitro; ʥʘ 

ʣʦʢʘʣʴʥʽ ʝʬʝʢʪʠ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ; ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ; ʥʘ ʩʠʩʪʝʤʥʫ 

ʪʦʢʩʠʯʥʽʩʪʴ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʠʱʝʟʛʘʜʘʥʠʭ ʝʬʝʢʪʽʚ ʻ ʧʽʜʩʪʘʚʦʶ ʚʚʘʞʘʪʠ ʤʘʪʝʨʽʘʣʠ 

ʙʽʦʣʦʛʽʯʥʦ ʽʥʜʠʬʝʨʝʥʪʥʠʤʠ.  

         ɺʠʩʥʦʚʢʠ  

         1.   ʋ ʤʽʞʥʘʨʦʜʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʜʨʫʢʦʚʘʥʠʭ  ʜʞʝʨʝʣʘʭ  ʣʽʪʝʨʘʪʫʨʠ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʚʪʨʘʪʠ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʪʘ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʥʦʾ 

ʧʨʦʙʣʝʤʠ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʙʽʣʴʰʝ 50-60% ʚʪʦʨʠʥʥʠʭ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʫʩʢʣʘʜʥʝʥʥʷ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ  ʯʝʨʝʟ ʽʥʰʽ ʦʜʦʥʪʦʛʝʥʥʽ 

ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ. 

          2.   ʂʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ̔ ʜʝʪʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʜʠʥʘʤʽʢʠ ʽ 

ʧʨʠʯʠʥ ʚʪʨʘʪʠ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ  

ʚʢʣʶʯʥʦ, ʻ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʧʦʚʝʨʭʥʝʚʦ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʟʽ ʩʪʦʨʦʥʠ 

ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. 

           3.    ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʜʞʝʨʝʣʘʭ ʣʽʪʝʨʘʪʫʨʠ ʫ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʽʟ ʷʢʠʤʠ ʜʦʚʦʜʠʪʴʩʷ ʟʫʩʪʨʽʯʘʪʠʩʷ 
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ʣʽʢʘʨʶ-ʩʪʦʤʘʪʦʣʦʛʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʝʜʯʘʩʥʦʶ ʚʪʨʘʪʦʶ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ, 

ʧʨʦʛʨʝʩʫʶʯʦʶ ʘʪʨʦʬʽʻʶ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ, ʩʫʪʪʻʚʠʤ ʧʦʛʽʨʰʝʥʥʷʤ 

ʫʤʦʚ ʜʣʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. 

          4.    ɸʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 20-30 ʨʦʢʽʚ ʫ 

ʨʽʟʥʠʭ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʜʞʝʨʝʣʘʭ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʦʢʨʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ 

ʧʦʰʫʢ ʥʦʚʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ (ʩʠʥʪʝʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ ʟ̔ ʚʠʩʦʢʠʤʠ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

          5.   ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʪʘ ʢʣʽʥʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʤʽʥʝʨʘʣʥʘʧʦʚʥʝʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʭʽʨʫʨʛʽʾ ʪʘ ʚʣʘʩʥʝ   

ʫ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʚʠʩʦʢʦʤʫ ʥʘʫʢʦʚʦʤʫ ʨʽʚʥʽ ʟ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʽʟʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ  ̔ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ.       

 

         ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ:                     

1. ʄʘʢʻʻʚ ɺ.ʌ., ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʾ / ɺ.ʌ.ʄʘʢʻʻʚ, ʄ.ʆ.ʏʝʨʧʘʢ // ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ.- 2013. - ˉ 1.  - ʉ.116-119 [73]. 

2.  ʄʘʢʻʻʚ ɺ.ʌ. ʇʦʨʽʚʥʷʣʴʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʦʮʽʥʢʘ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ  

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ  ʙʽʦʤʘʪʝʨʽʘʣʘʤʠ 

/ ɺ.ʌ.ʄʘʢʻʻʚ, ʆ.ʄ. ʉʽʨʠʡ, ʄ.ʆ.ʏʝʨʧʘʢ, ɺ.ɿ.ʉʣʽʧʠʡ // ʅʦʚʠʥʠ ʩʪʦʤʘʪʦʣʦʛʽʾ.  - 

2010. - ˉ 1. ï ʉ. 42-45 [73]. 

3. ʏʝʨʧʘʢ ʄ.ʆ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʽʤʧʣʘʥʪʦʣʦʛʽʾ / ʄ.ʆ.ʏʝʨʧʘʢ // ʉʫʯʘʩʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ (ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ): ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʘ 100-ʨʽʯʯʶ ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʂ.ɼ.ɼʚʫʞʠʣʴʥʦʾ (ʆʜʝʩʘ, 14-15 ʙʝʨʝʟʥʷ 2013 ʨ.): ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ.- 

ʆʜʝʩʘ: ʆʅʄʝʜʋ, 2013. - ʉ.158  [143]. 



57 
 

 
 

4. ʏʝʨʧʘʢ ʄ.ʆ. ʄʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʝʦʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʧʦʣʽʣʘʢʪʠʜʦʤ  ʫ ʧʝʨʝʜʧʨʦʪʝʟʥʽʡ ʭʽʨʫʨʛʽʾ ʟʘ ʫʤʦʚ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ 

ʱʝʣʝʧ  / ʄ.ʆ.ʏʝʨʧʘʢ // ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ  III ʟôʾʟʜʫ ʋʢʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʯʝʨʝʧʥʦ-

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʠʭ ʭʽʨʫʨʛʽʚ (ʂʠʾʚ, 17-18 ʪʨʘʚʥʷ 2013 ʨ.).- ʂʠʾʚ, 2013.-ʉ.304-306  

[146]. 

5. ʏʝʨʧʘʢ ʄ.ʆ. ʇʝʨʝʜʧʨʦʪʝʟʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ 

ʱʝʣʝʧ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʪʽʚ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ 

ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) / ʄ.ʆ.ʏʝʨʧʘʢ, ɺ.ʌ.ʄʘʢʻʻʚ // 

ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʘʣʴʤʘʥʘʭ.- 2011.- ˉ 5. - ʉ.94-98 [151]. 
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ʈʆɿɼɯʃ 2 

ʆɹôɭʂʊʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1  ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʧʨʠʯʠʥ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ. ʏʘʩʪʦʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʘʫʛʤʝʥʪʘʮʽʾ ʪʘ ʧʣʘʩʪʠʮʽ 

ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ  

 

          ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ ʽ ʧʨʠʯʠʥ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʟʜʽʡʩʥʝʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʟʚʽʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʦ ʃɹ ʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜ ʃʴʚʽʚʩʴʢʦʛʦ ʆʙʣʘʩʥʦʛʦ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʎʝʥʪʨʘ ʟʘ 2015, 2016 ʪʘ 2017 ʨʦʢʠ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʙʽʨʢʠ ʘʤʙʫʣʘʪʦʨʥʠʭ 

ʢʘʨʪʦʢ (ʬʦʨʤʘ 043/ʦ) ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 9 ʜʦ 17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ ʪʘ ʧʘʮʽʻʥʪʽʚ ʜʦʨʦʩʣʦʛʦ 

ʚʽʢʫ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʟʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʶ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʫ ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʄʝʜʠʯʥʠʡ ʎʝʥʪʨ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʪʘ ʘʨʭʽʚʦʚʘʥʠʭ ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ 

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ.  

         ɺʠʚʯʝʥʥʷ ʯʘʩʪʦʪʠ ʢʣʽʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʨʫʙʽʞʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʘʭ, ʷʢ ʢʦʤʫʥʘʣʴʥʦʾ ʪʘʢ ʽ ʧʨʠʚʘʪʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʟʜʽʡʩʥʶʚʘʣʦʩʴ 

ʤʝʪʦʜʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʟʧʨʘʮʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʘʥʢʝʪʠ ʢʣʽʥʽʯʥʦ-

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ (ɼʦʜʘʪʦʢ ɹ). 

 

2.2  ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥ ɹʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ  ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʦʾ ʧʣʘʩʪʠʢʠ ʜʝʬʝʢʪʽʚ ʪʘ 

ʘʫʛʤʝʥʪʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʥʘ ʦʩʥʦʚʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ   

ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

 

          ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʦʙʛʨʫʥʪʦʚʘʥʦ ʩʢʣʘʜ, ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʚʽʪʯʠʟʥʷʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʯʘʩʥʠʡ ʘʣʣʦʧʣʘʩʪʠʯʥʠʡ (ʩʠʥʪʝʪʠʯʥʠʡ) ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʡ 

ʢʦʤʧʦʟʠʪ, ʷʢʠʡ ʫ ʛʘʣʫʟʽ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʪʘ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʤʦʞʝ ʙʫʪʠ 
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ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʟʘʤʽʥʠ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʥʘʜʘʥʥʷ 

ʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʠ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʤʙʨʘʥ ʥʘʧʨʘʚʣʝʥʦʾ ʪʢʘʥʠʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʜʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʨʘʚʤ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʫ (ʦʩʪʝʦʩʠʥʪʝʟʫ). ʄʘʪʝʨʽʘʣ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʪʘ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʣʽʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʩʭʦʞʠʡ ʟ ʪʠʧʦʚʠʤʠ ʘʥʘʣʦʛʘʤʠ ï 

ʽʤʧʣʘʥʪ-ʩʠʩʪʝʤʘʤʠ ʪʘ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʡ çDS 

Dentalè, çSynthesè (ʐʚʝʡʮʘʨʽʷ), çStrykerè, çOsteomedè (ʉʐɸ) ʽʟ ʚʤʽʩʪʦʤ 

ʙʣʠʟʴʢʠʭ ʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʠʥʪʝʪʠʯʥʠʭ ʬʦʩʬʘʪʽʚ 

ʢʘʣʴʮʽʶ (ɻɸʇ ʽ ʊʂʌ) ʪʘ/ʘʙʦ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʘ ʩʘʤʝ 

ʧʦʣʽʣʘʢʪʠʜʫ, ʧʦʣʽʛʣʽʢʦʣʽʜʫ (ʇʃ, ʇʃɻʂ). ʇʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʜʘʥʦʛʦ ʙʽʦʢʦʤʧʦʟʠʪʫ, 

ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʯʽʪʢʝ ʟʘʚʜʘʥʥʷ - ʟʘʙʝʟʧʝʯʠʪʠ ʙʣʠʟʴʢʠʡ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʢʣʘʜ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʴʦʤʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʷʢʦʩʪʽ 

ʢʽʩʪʢʦʚʦʛʦ ʟʘʤʽʥʥʠʢʘ ʚ ʜʝʬʝʢʪʘʭ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ 

ʱʝʣʝʧ ʨʽʟʥʦʛʦ ʦʙôʻʤʫ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ 

ʚ ʫʤʦʚʘʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ.  

         ɹʽʦʢʦʤʧʦʟʠʪ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʰʪʫʯʥʠʡ ʧʦʨʦʰʦʢ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʽʟ 

ʚʠʟʥʘʯʝʥʦʶ ʚʝʣʠʯʠʥʦʶ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʫ ʤʝʞʘʭ  200 ï 400 ʤʢʤ,  ʘ ʪʦʤʫ 

ʙʣʠʟʴʢʠʡ ʟʘ ʩʚʦʻʶ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʜʦ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʚʦʣʦʜʽʻ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʜʦʜʘʪʢʦʚʝ ʚʚʝʜʝʥʥʷ ʜʦ 

ʩʢʣʘʜʫ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʜʦʟʚʦʣʷʻ ʷʢʽʩʥʦ ʧʦʢʨʘʱʠʪʠ 

ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʧʝʨʝʙʽʛ ʽʥʪʝʛʨʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʽʟ 

ʪʢʘʥʠʥʘʤʠ ʣʦʞʘ ʤʽʩʮʷ ʧʣʘʩʪʠʢʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʶ ʫʤʦʚ ʜʣʷ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʘʥʫʣ ʢʦʤʧʦʟʠʪʫ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ʨʝʟʦʨʙʮʽʾ ʦʩʥʦʚʥʦʾ 

ʯʘʩʪʠʥʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʩʚʽʪʽ ʢʽʩʪʢʦʚʦʛʦ ʜʝʬʝʢʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʨʠʛʽʥʘʣʴʥʘ 

ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʘ ʧʦʚʝʨʭʥʷ ʪʘ ʩʪʨʫʢʪʫʨʘ ʤʽʥʝʨʘʣʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟ ʢʽʩʪʢʦʶ, ʷʢʘ ʡʦʛʦ ʦʪʦʯʫʻ, ʥʝ ʟʫʤʦʚʣʶʶʯʠ 
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ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʨʝʟʦʨʙʮʽʾ ʯʘʩʪʠʥʦʢ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

         ʆʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʽʥʝʨʘʣ-

ʧʦʣʽʤʝʨʥʦʛʦ ʙʽʦʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʣʫ ʻ: 

ü ʚʠʩʦʢʘ ʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʯʘʩʪʠʥʦʢ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʫ ʩʢʣʘʜʽ ʢʦʤʧʦʟʠʪʫ; 

ü ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʨʝʧʨʝʮʠʧʽʪʘʮʽʾ ʟʚʽʣʴʥʝʥʦʛʦ ʟ ʤʘʪʝʨʽʣʫ ʢʘʣʴʮʽʶ ʪʘ ʬʦʩʬʘʪʽʚ, ʰʦ 

ʘʜʩʦʨʙʫʶʪʴʩʷ ʦʩʪʝʦʾʜʦʤ; 

ü ʫʪʚʦʨʝʥʥʷ ʤʽʮʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʯʘʩʪʠʥʦʢ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʟ ʩʪʨʫʢʪʫʨʦʶ 

ʢʽʩʪʢʠ; 

ü ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʝʭʘʥʽʯʥʦ-ʩʪʨʫʢʪʫʨʥʠʤ ʚʠʤʦʛʘʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ) ʽʟ ʱʽʣʴʥʽʩʪʶ ʙʣʠʟʴʢʦ 3,0 ʛ/ʩʤ3
 ʪʘ ʚʥʘʩʣʽʜʦʢ 

ʩʪʨʫʢʪʫʨʥʦʾ ʱʽʣʴʥʦʩʪʽ ʘʤʦʨʬʥʦʛʦ ʧʦʣʽʤʝʨʫ - ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʱʦ ʜʦʨʽʚʥʶʻ 1,25 

ʛ/ʩʤ3, ʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʇʃ ʽʟ ʱʽʣʴʥʽʩʪʶ 

ʧʨʠʙʣʠʟʥʦ 1,28 - 1,29 ʛ/ʩʤ3, ʪʘ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʙʽʦʩʪʘʙʽʣʴʥʠʭ ʧʦʣʽʤʝʨʽʚ ï 

ʇʄʄɸ (1.13 ï 1,19 ʛ/ʩʤ3), ʇɽ (0,95-0,96 ʛ/ʩʤ3, ʇʇ (0,91 ʛ/ʩʤ3); 

ü ʩʪʚʦʨʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ 

ʛʨʘʥʫʣ ʢʦʤʧʦʟʠʪʫ ʟʘʚʜʷʢʠ ʫʪʚʦʨʝʥʶ ʧʦʣʽʣʘʢʪʠʜʥʦʛʦ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ; 

ü ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʟʤʫ 

ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʪʫ. 

            ɼʣʷ ʦʮʽʥʢʠ ʬʽʟʠʢʦïʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʙʽʦʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʪʦʩʦʚʘʥʽ ʥʘʩʪʫʧʥʽ  ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ʉʧʝʢʪʨʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʽʥʬʨʘʯʝʨʚʦʥʽʡ (ɯʏ) ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʚʟʘʻʤʦʜʽʾ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʽʣʘʢʪʠʜʽʚ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [33].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ɯʏ-ʌʫʨô̒  ʩʧʝʢʪʨʦʤʝʪʨʘ 

Tensor 27 (Bruker, ʅʽʤʝʯʯʠʥʘ) ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 4000 ʜʦ 400 ʩʤ-1.  
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           ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ (ɸ) ʚʟʽʨʮʽʚ ʚʠʟʥʘʯʘʣʠ ʷʢ ʜʝʩʷʪʢʦʚʠʡ ʣʦʛʘʨʠʬʤ ʦʙʝʨʥʝʥʦʾ 

ʚʝʣʠʯʠʥʠ ʧʨʦʧʫʩʢʘʥʥʷ (ʊ): 

 

ˍ ÌÏÇ
ρ

Ὕ
ÌÏÇ

Ὅ

Ὅ
 

           

           ʜʝ: 

           ʊ=I/I0 

           I0 ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʘʜʘʶʯʦʛʦ ʥʘ ʨʝʯʦʚʠʥʫ; 

           I  - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʡʰʣʦ ʢʨʽʟʴ ʨʝʯʦʚʠʥʫ. 

 

           ɺʟʽʨʮʽ ʧʦʣʽʣʘʢʪʠʜʽʚ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʯʠʥʷʣʠ ʚ ʭʣʦʨʦʬʦʨʤʽ (1% ʨʦʟʯʠʥ): ʫ 

ʤʽʨʥʫ ʢʦʣʙʫ ʻʤʥʽʩʪʶ 10 ʤʣ ʧʦʤʽʱʘʣʠ  0,1 ʛ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ  ʨʦʟʯʠʥʷʣʠ ʫ 10 ʤʣ 

ʭʣʦʨʦʬʦʨʤʘ. ʆʜʝʨʞʘʥʠʡ ʚʟʽʨʝʮʴ ʧʦʤʽʱʘʣʠ ʫ ʢʶʚʝʪʫ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 0,1 ʤʤ ʽ 

ʟʘʧʠʩʫʚʘʣʠ ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʏ-ʌʫʨô̒  ʩʧʝʢʪʨʦʤʝʪʨʘ.  

ʇʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʢʦʤʧʝʥʩʫʚʘʣʠ ʰʣʷʭʦʤ ʧʦʤʽʱʝʥʥʷ ʫ ʢʘʥʘʣ ʧʦʨʽʚʥʷʥʥʷ 

ʘʥʘʣʦʛʽʯʥʦʾ ʢʶʚʝʪʠ, ʷʢʘ ʤʽʩʪʠʣʘ ʭʣʦʨʦʬʦʨʤ.  

           ɺʟʽʨʮʽ ɹʽʦʤʽʥʫ ɻʊ-300 ʪʘ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦ ʧʦʤʽʱʘʣʠ ʫ 

ʘʛʘʪʦʚʫ ʩʪʫʧʢʫ ʫ  ʢʽʣʴʢʦʩʪʽ ʚʽʜ 1 ʤʛ ʜʦ 2 ʤʛ,  ʨʦʟʪʠʨʘʣʠ  ʟ 200-400 ʤʛ ʧʦʨʦʰʢʦʤ 

ʢʘʣʽʶ ʙʨʦʤʽʜʫ ʜʦ ʦʜʥʦʨʽʜʥʦʩʪʽ, ʩʧʨʝʩʦʚʫʚʘʣʠ ʫ ʜʠʩʢʠ (ʪʘʙʣʝʪʢʠ) (ʪʠʩʢ 800 ʄʇʘ) ʫ 

ʚʘʢʫʫʤʽ, ʟʘʧʠʩʫʚʘʣʠ ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ  ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʏ-ʌʫʨô̒  ʩʧʝʢʪʨʦʤʝʪʨʘ.    

2. ɼʦʩʣʽʜʞʝʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ɻɸʇ ʪʘ ɓ-ʊʂʌ) ʪʘ ʟ ʢʦʤʧʦʟʠʪʫ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ, ʱʦ ʧʨʦʚʦʜʠʣʦʩʴ 

ʤʝʪʦʜʦʤ ʢʦʥʜʫʢʪʦʤʝʪʨʽʾ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ 

ʧʦʤʽʱʝʥʠʭ ʫ ʚʦʜʫ ʚʟʽʨʮʽʚ ʤʘʪʝʨʽʘʣʫ, ʘ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʻʤʥʽʩʪʴ ʟ ʚʦʜʦʶ  

ʧʦʤʽʱʘʣʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ (ɹʽʦʤʽʥ ɻʊ-300) ʟ ʯʘʩʪʢʘʤʠ 

ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ (ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʬʨʘʢʮʽʾ ʟ ʨʦʟʤʽʨʦʤ 3-8 ʤʢʤ ʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʾ 

ʬʨʘʢʮʽʾ ʯʘʩʪʦʢ ʨʦʟʤʽʨʦʤ ʚʽʜ 70 ʜʦ 500 ʤʢʤ) ʪʘ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʡ ʙʽʦʢʦʤʧʦʟʠʪ 
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[34]. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʜʫʢʪʦʤʝʪʨʘ ʤʦʜʝʣʽ - 

ʉonductivity Module 856 (Metrohm, ʐʚʝʡʮʘʨʽʷ). 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ  ʤʝʪʦʜʦʤ ʩʚʽʪʣʦʚʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʠʯʥʦʾ  ʰʢʘʣʠ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʚʢʘʟʘʥʦʛʦ ʤʝʪʦʜʫ ʙʣʠʟʴʢʦ 0,01ʛ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ  ʧʦʤʽʱʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʝ 

ʩʢʣʦ, ʜʦʜʘʚʘʣʠ 1 ʢʨʘʧʣʶ 0,3% ʨʦʟʯʠʥʫ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʩʫʩʧʝʥʜʫʚʘʣʠ, ʘ 

ʧʦʪʽʤ ʩʢʣʷʥʦʶ ʧʘʣʠʯʢʦʶ ʦʙʝʨʝʞʥʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ ʧʣʦʱʠʥʽ ʟ 

ʨʦʟʤʽʨʦʤ 15ʭ15ʤʤ ʪʘ ʘʥʘʣʽʟʫʶʪʴ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʨʦʟʤʽʨ ʪʘ ʬʦʨʤʫ ʯʘʩʪʦʢ  [35].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ ʤʦʜʝʣʽ Optika B600 

(Optika SRL, ɯʪʘʣʽʷ), ʷʢʠʡ ʦʩʥʘʱʝʥʦ ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʠʯʥʦʶ ʰʢʘʣʦʶ ʪʘ ʩʠʩʪʝʤʦʶ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ (ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʦʙʨʘʞʝʥʥʷ).  

4. ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʫ ʢʦʤʧʦʟʠʪʘʭ ʧʨʦʚʦʜʠʣʠ 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʟʨʘʟʢʫ ʢʦʤʧʦʟʠʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʚʤʽʩʪʦʤ ʫ ʢʦʤʧʦʟʠʪʽ ʚʫʛʣʝʮʶ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ 

ʢʦʤʧʦʟʠʪʫ ʤʝʪʦʜʦʤ ʩʫʭʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʚ ʧʦʪʦʮʽ ʢʠʩʥʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 950-

1000Áʉ  [25, 36].  

            

           ʄʘʩʫ ʧʦʣʽʣʘʢʪʠʜʫ ά  ) ʫ ʟʨʘʟʢʫ ʢʦʤʧʦʟʠʪʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ά
ὧ  

πȢυτσφρππὧ
 

            ʜʝ: 

             ὧ        -   ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʢʦʤʧʦʟʠʪʽ, %; 

            0,5436 -   ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʚʫʛʣʝʮʶ ʫ ʧʦʣʽʣʘʢʪʠʜʽ. 
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          ʊʦʚʱʠʥʫ (hʩʝʨ.) ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʫ ʢʦʤʧʦʟʠʪʘʭ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ:             

 

Ὤ
ά  ” 

ὲ Ὓ
 

         ʜʝ: 

          ά    - ʤʘʩʘ ʧʦʣʽʤʝʨʫ (ʧʦʣʽʣʘʢʪʠʜʫ) ʫ ʟʨʘʟʢʫ  ʢʦʤʧʦʟʠʪʫ, ʛ 

           ”   - ʛʫʩʪʠʥʘ ʧʦʣʽʤʝʨʫ (ʧʦʣʽʣʘʢʪʠʜʫ), ʛ/ʩʤ3; 

           ὲ   - ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʚ 1 ʛʨʘʤʽ ʢʦʤʧʦʟʠʪʫ, ʰʪ.;  

            Ὓ  -  ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʢʠ ʢʦʤʧʦʟʠʪʫ, ʩʤ2. 

         ɼʣʷ ʦʮʽʥʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ (ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ)  ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʙʽʦʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʪʦʩʦʚʘʥʽ ʥʘʩʪʫʧʥʽ  ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ɼʦʩʣʽʜʞʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ  ɼʉʊʋ EN ISO 

10993-1:2015, ʟʦʢʨʝʤʘ, ʯʘʩʪʠʥʘ 5. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ in vitro [40, 

42]. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-

ɻʊ)  ʽ  ʙʽʦʩʫʤʽʩʥʠʡ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪ (ɹʇʂ). ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʠʨʘʣʠ ʝʷʢʫʣʷʪʠ ʙʫʛʘʾʚ ʪʘʢʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʦʙôʻʤ 2 

- 4 ʤʣ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧʝʨʤʽʾʚ 1,0 - 1,2Ĭ109 ʢʣʽʪʠʥ /ʤʣ, ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʩʪʘʪʝʚʠʭ 

ʢʣʽʪʠʥ 80 - 85 %. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʽʾ ɹʇʂ ʪʘ ʂʝʨʛʘʧʫ ʝʷʢʫʣʷʪʠ 

ʜʽʣʠʣʠ ʥʘ ʯʘʩʪʠʥʠ: ʢʦʥʪʨʦʣʴʥʫ ʪʘ ʜʦʩʣʽʜʥʽ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ ʚʠʭʦʜʠʣʠ ʟ ʪʦʛʦ, ʱʦ ʜʣʷ ʣʶʜʠʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 500 ʤʛ ʩʠʥʪʝʪʠʯʥʦʛʦ (ʘʣʣʦʧʣʘʩʪʠʯʥʦʛʦ) ʤʘʪʝʨʽʘʣʫ, ʪ.ʪ. 8 ʤʛ/ʢʛ 

(ʤʛ/ʣ; ʥʦʨʤʘ). ʊʦʤʫ, ʫ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʜʦʜʘʚʘʣʠ ɹʇʂ ʪʘ ʂʝʨʛʘʧ ʟ ʨʦʟʨʘʭʫʥʢʫ 8 

ʤʛ/ʢʛ (ʤʛ/ʣ; ʥʦʨʤʘ) ʪʘ ʚ 5 ʨʘʟ ʤʝʥʰʝ (1,6 ʤʛ/ʣ) ʽ ʚ 5 ʨʘʟ ʙʽʣʴʰʝ (40 ʤʛ/ʣ)  ʥʦʨʤʠ. 

ɺʠʟʥʘʯʘʣʠ: ʜʠʭʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ (ex tempore) ʫ ʬʦʩʬʘʪʥʦïʩʦʣʴʦʚʦʤʫ ʙʫʬʝʨʽ (ʌʉɹ; 

NaClï0,8 ʛ, KClï0,02 ʛ, Na2HPO4 ï 0,11 ʛ, KH2PO4 ï 0,02 ʛ, MgCl2 ï 0,01 ʛ, ʅ2ʆ ʜʦ 

100 ʤʣ) ï ʧʦʣʷʨʦʛʨʘʬʽʯʥʦ (ʥʛ-ʘʪʦʤ ʆ2/0,1 ʤʣ ʩʧʝʨʤʠ (ʉ)Ĭʭʚ) ʫ ʪʝʨʤʦʩʪʘʪʦʚʘʥʽʡ 

ʢʦʤʽʨʮʽ (ʪʝʤʧʝʨʘʪʫʨʘ 38,5Áʉ) ʦʙôʻʤʦʤ 1,0 ʤʣ [69]; ʚʽʜʥʦʚʥʫ ʟʜʘʪʥʽʩʪʴ - 
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ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ (mV/0,1 ʤʣ ʉĬʭʚ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʢʨʠʪʠʭ ʤʽʢʨʦʝʣʝʢʪʨʦʜʽʚ, 

ʷʢʽ ʚʩʪʘʚʣʷʣʠ ʚ ʧʦʣʷʨʦʛʨʘʬʽʯʥʫ ʢʦʤʽʨʢʫ [155]; ʘʢʪʠʚʥʽʩʪʴ ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ 

(ʉɼɻ; ʦʜ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 2,3,5-ʪʨʠʬʝʥʽʣʪʝʪʨʘʟʦʣʽʶ ʭʣʦʨʠʩʪʦʛʦ ʽ 

ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ (ʎʍʆ; ʦʜ) ʟ ʨʝʘʢʪʠʚʦʤ çʥʘʜʽè [153]; ʚʠʞʠʚʘʥʥʷ ʩʧʝʨʤʽʾʚ (ʛʦʜ) 

ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʚ ʟʙʝʨʝʞʝʥʽʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 2 

- 5Áʉ ʨʦʟʨʽʜʞʝʥʽʡ ʣʘʢʪʦʟʦïʞʦʚʪʢʦʚʠʤ ʨʦʟʙʘʚʥʠʢʦʤ ʩʧʝʨʤʽ.   

2. ɼʦʩʣʽʜʞʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ  ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ  ɼʉʊʋ EN ISO 

10993-1:2015, ʟʦʢʨʝʤʘ, ɼʉʊʋ ISO 10993-10:2004 ɹʽʦʣʦʛʽʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʚʠʨʦʙʽʚ. ʏʘʩʪʠʥʘ 10. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ [40, 44]. 

         ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʣʝʨʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʎʅɼʃ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʤʠʩʣʦʚʦʾ 

ʪʦʢʩʠʢʦʣʦʛʽʾ ʃʅʄʋ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʨʘʣʠ 20 

ʤʫʨʯʘʢʽʚ ʙʽʣʦʾ ʤʘʩʪʽ ʚʽʢʦʤ 3-3,5 ʤʽʩʷʮʽ ʽ ʤʘʩʦʶ ʪʽʣʘ 280-350 ʛ, ʷʢʽ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ 

ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 19,0-20,5 Üʉ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʮʠʢʣʫ 

ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʚʦʜʠ ʪʘ ʾʞʽ. ʇʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʚʘʨʠʥʘʭ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʧʨʠʥʮʠʧʽʚ ʙʽʦʝʪʠʢʠ, 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʥʦʨʤ ʪʘ ʚʠʤʦʛ ʟʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ñɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ 

ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡò  

         ɸʣʝʨʛʝʥʥʫ ʜʽʶ ʚʠʪʷʞʢʠ ɹʇʂ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ 

ñʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʣʣʝʨʛʝʥʦʚ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʘʪʤʦʩʬʝʨʳò ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʟ ʧʦʣʽʤʝʨʘ. 

[124].  ɼʣʷ ʮʴʦʛʦ ɹʇʂ ʟʘʣʠʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1 ʛ ʜʦ  

10 ʩʤ3 ʪʘ ʚʠʪʨʠʤʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  37Ñ2 ʦʉ ʫʧʨʦʜʦʚʞ  30 ʜʽʙ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ [113].  ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʚʽ 

ʛʨʫʧʠ ʤʫʨʯʘʢʽʚ (ʧʦ 10 ʪʚʘʨʠʥ ʢʦʞʥʘ) ʩʚʽʪʣʦʾ ʤʘʩʪʽ ʤʘʩʦʶ 280-350 ʛ. ʊʚʘʨʠʥ 

ʨʦʟʜʽʣʠʣʠ ʥʘ 2 ʧʽʜʛʨʫʧʠ (ʢʦʥʪʨʦʣʴʥʘ ʽ ʜʦʩʣʽʜʥʘ), ʷʢʽ ʚʢʣʶʯʘʣʠ ʧʦ 10 ʦʩʦʙʠʥ. 

ʉʝʥʩʠʙʽʣʽʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʆ.ɻ. ɸʣʻʢʩʻʻʚʦʾ, ɸ.ɯ.ʇʝʪʢʝʚʠʯ [2] ʰʣʷʭʦʤ 
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ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦʛʦ ʚʚʝʜʝʥʥʷ 200 ʤʢʛ ɹʇʂ ʨʦʟʚʝʜʝʥʦʛʦ ʚ 0,02 ʤʣ ʨʦʟʯʠʥʥʠʢʘ 

(ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ) ʚ ʰʢʽʨʫ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʚʫʭʘ ʪʚʘʨʠʥʠ. ʂʦʥʪʨʦʣʴʥʠʤ 

ʪʚʘʨʠʥʘʤ ʚʚʦʜʠʣʠ ʧʦ 0,02 ʤʣ ʨʦʟʯʠʥʥʠʢʘ. ʏʝʨʝʟ 10 ʜʽʙ ʜʦʜʘʪʢʦʚʦ ʥʘʥʦʩʠʣʠ 20 

ʘʧʣʽʢʘʮʽʡ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʜʝʧʽʣʴʦʚʘʥʫ ʜʽʣʷʥʢʫ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʫʣʫʙʘ ʫ 

ʨʦʟʚʝʜʝʥʥʽ 1:100. ʉʪʫʧʽʥʴ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʧʽʩʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʠʭ ʧʨʦʙ ʚ ʨʦʟʚʝʜʝʥʥʷʭ: 1:100, 1:200. ɺʠʨʘʞʝʥʥʽʩʪʴ ʘʣʝʨʛʽʯʥʦʾ ʜʽʾ 

ʧʨʝʧʘʨʘʪʫ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʤʽʩʮʝʚʦʾ 

ʛʽʧʝʨʝʤʽʾ, ʥʘʙʨʷʢʫ, ʥʘʷʚʥʦʩʪʽ ʝʨʦʟʽʡ ʪʘ ʥʝʢʨʦʟʫ ʪʢʘʥʠʥ. ʈʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ 

ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʽʟʫʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ (ʜʽʘʤʝʪʨ ʝʨʽʪʝʤʠ, 

ʽʥʬʽʣʴʪʨʘʪ ʯʠ ʥʘʙʨʷʢ ʚ ʤʽʩʮʽ ʽʥʦʢʫʣʷʮʽʾ ʘʙʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ) ʥʘ ʤʽʩʮʽ ʚʚʝʜʝʥʥʷ 

ʧʨʦʙ ʯʝʨʝʟ 20-30 ʭʚ., 4-5 ʛʦʜ ʪʘ 24 ʛʦʜ. ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʠʭ 

ʪʘ ʘʣʝʨʛʽʯʥʠʭ ʪʝʩʪʽʚ.  

         ɺʠʟʥʘʯʘʣʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ (ʣʝʡʢʦʮʠʪʽʚ ʪʘ 

ʣʝʡʢʦʮʠʪʘʨʥʫ ʬʦʨʤʫʣʫ) [64]. ʅʘ ʦʩʥʦʚʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʧʨʦʚʦʜʠʣʠ 

ʦʙʯʠʩʣʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʟʘʛʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ 

ʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ. ɺʨʘʭʦʚʫʚʘʣʠ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʽʥʜʝʢʩʠ: ʽʥʜʝʢʩ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ (ɯʉʃʄ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʚʟʘʻʤʦʜʽʾ ʝʬʝʢʪʦʨʥʦʾ ʪʘ ʘʬʝʢʪʦʨʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ; ʽʥʜʝʢʩ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ (ɯʉʅʄ), ʽʥʜʝʢʩ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʝʦʟʠʥʦʬʽʣʽʚ (ɯʉʅɽ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʣʴ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʤʽʢʨʦʬʘʛʘʣʴʥʦʾ ʪʘ ʤʘʢʨʦʬʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ [79]. ʇʨʦʚʦʜʠʣʠ 

ʪʘʢʽ ʘʣʝʨʛʦʪʝʩʪʠ [103]: ʨʝʘʢʮʽʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʣʝʡʢʦʮʠʪʽʚ (ʈʉʃʃ), ʷʢʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʟʤʽʥʽ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʜʽʾ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʣʝʨʛʝʥʫ ʽ 

ʟʚô̫ ʟʘʥʘ ʟ ʚʢʣʶʯʝʥʥʷʤ ʢʦʤʧʣʝʤʝʥʪʫ ʚ ʨʝʘʣʽʟʘʮʽʶ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʣʽʟʠʩʫ; 

ʨʝʘʢʮʽʷ ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ (ʈʉɸʃ) ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʬʝʢʪʽ 

ʧʦʩʠʣʘʥʥʷ ʩʢʣʝʶʚʘʥʥʷ ʢʣʽʪʠʥ ʢʨʦʚʽ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʥʝʾ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʣʝʨʛʝʥʫ, 

ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʬʘʟ ʩʧʝʮʠʬʽʯʥʦʾ ʘʣʝʨʛʝʥʥʦʾ ʨʝʘʢʮʽʾ ʢʣʽʪʠʥ ʢʨʦʚʽ; ʧʦʢʘʟʥʠʢ 



66 
 

 
 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ (ʇʇʅ) ʚʽʜʦʙʨʘʞʘʻ ʧʽʜʩʠʣʝʥʥʷ ʾʭʥʴʦʾ ʨʫʭʣʠʚʦʩʪʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʘʣʝʨʛʝʥʫ ʽ ʩʣʫʛʫʻ ʜʣʷ ʦʮʽʥʢʠ ʨʘʥʥʴʦʾ ʬʘʟʠ ʘʣʝʨʛʽʯʥʦʾ ʨʝʘʢʮʽʾ ʢʣʽʪʠʥ 

ʢʨʦʚʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ-ʩʠʩʪʝʤʫ IgE-ɯʌɸ ʚʠʨʦʙʥʠʮʪʚʘ ʊʆɺ çʃʘʙʦʨʘʪʦʨʽʷ ɻʨʘʥʫʤè, 

ʋʢʨʘʾʥʘ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʽ ʚ ʘʙʩʦʣʶʪʥʠʭ ʦʜʠʥʠʮʷʭ ʫ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1 ʣʽʪʨ ʢʨʦʚʽ (109/ʣ), (ʛ/ʣ). ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʤʽʥ ʦʮʽʥʶʚʘʣʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 

 

                                               

         2.3 ʆʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟ ʤʝʪʦʶ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʦʮʽʥʢʠ ʪʘ ʚʠʚʯʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  

ʫ  ʝʢʩʧʝʨʠʤʝʥʪʽ 

 

         ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʦʩʪʝʦʧʣʘʩʪʠʯʥʘʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʠʚʯʘʣʠ ʥʘ ʤʦʜʝʣʽ ʜʽʨʯʘʩʪʠʭ ʥʘʩʢʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ 

ʥʠʞʥʴʦʱʝʣʝʧʥʦʾ ʢʽʩʪʢʠ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʦʚʝʜʝʥʦʤʫ ʥʘ          

36 ʢʨʦʣʷʭ ʧʦʨʦʜʠ çɹʽʣʠʡ ʚʝʣʝʪʝʥʴè, ʤʘʩʦʶ 2,9 ï 3,5 ʢʛ ʪʘ 18 ʱʫʨʘʭ ʣʽʥʽʾ ɺʽʩʪʘʨ, 

ʤʘʩʦʶ 270ï350 ʛ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ (ʧʦʧʝʨʝʜʥʴʦʤʫ) ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʽ 

ʧʽʜʜʦʩʣʽʜʥʽ ʪʚʘʨʠʥʠ ʦʪʨʠʤʘʥʽ ʟ ʚʽʚʘʨʽʶ ʃʴʚʽʚʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʜʝ ʫʪʨʠʤʫʚʘʣʠʩʴ ʟʛʽʜʥʦ ʽʟ ʉʘʥʽʪʘʨʥʠʤʠ 

ʧʨʘʚʠʣʘʤʠ ʧʦ ʦʙʣʘʰʪʫʚʘʥʥʶ, ʦʙʣʘʜʥʘʥʥʶ ʪʘ ʫʪʨʠʤʘʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʢʣʽʥʽʢ (ʚʽʚʘʨʽʶ), ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʭʘʨʯʦʚʠʡ ʨʘʮʽʦʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè, 

ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ ɭʚʨʦʧʠ 2010/63/EU ʪʘ ʧʦʣʦʞʝʥʴ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʱʦʜʦ 

ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ 

ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ [173, 175]. 

         ʆʧʝʨʘʮʽʡʥʽ ʚʪʨʫʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʚʪʨʫʯʘʥʥʷʤ ʧʨʦʚʦʜʠʣʠ ʧʽʜʛʦʪʦʚʢʫ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ï ʦʙʩʪʨʠʛʘʣʠ ʰʝʨʩʪʴ 

ʜʽʣʷʥʢʠ ʢʫʪʘ ʽ ʛʽʣʢʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʟ ʦʙʦʭ ʙʦʢʽʚ ʪʘ ʦʙʣʘʩʪʽ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ, 
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ʽʟʦʣʶʚʘʣʠ ʜʽʣʷʥʢʠ ʚʪʨʫʯʘʥʥʷ. ʇʽʜ ʢʝʪʘʤʽʥʦʚʠʤ ʥʘʨʢʦʟʦʤ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʦʥʫʚʘʣʠ ʨʦʟʨʽʟ ʟʘ ʥʠʞʥʽʤ ʢʨʘʻʤ ʪʘ ʚ ʜʽʣʷʥʮʽ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʧʦʰʘʨʦʚʦ 

ʨʦʟʩʽʢʘʣʠ ʤôʷʢʽ ʪʢʘʥʠʥʠ, ʪʫʧʦ ʚʽʜʰʘʨʦʚʫʚʘʣʠ ʦʢʽʩʪʷ ʪʘ ʦʛʦʣʶʚʘʣʠ ʢʦʨʪʠʢʘʣʴʥʠʡ 

ʰʘʨ ʢʽʩʪʢʠ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʦʚʝʨʭʥʽ ʢʽʩʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʨʪʘʪʠʚʥʦʾ ʙʦʨʤʘʰʠʥʠ, ʬʽʟʽʦʜʠʩʧʝʥʩʝʨʘ ʬʦʨʤʫʚʘʣʠ ʥʘʩʢʨʽʟʥʽ ʜʽʨʯʘʩʪʽ ʜʝʬʝʢʪʠ 

ʜʽʘʤʝʪʨʦʤ 0,5 ʩʤ (5 ʤʤ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʙʫʜʦʚʠ ʱʝʣʝʧ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ (ʨʠʩʫʥʦʢ 2.1). ʋ ʱʫʨʽʚ ʦʪʨʠʤʘʥʠʭ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʦʟʤʽʨ ʜʝʬʝʢʪʽʚ ʩʪʘʥʦʚʠʚ 0,35 ʩʤ (3,5 ʤʤ). ɿ ʤʝʪʦʶ ʦʙʦʚôʷʟʢʦʚʦʛʦ 

ʫʥʠʢʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜ 500 ï 800 ʦʙ./ʭʚ. ʟʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʚʦʜʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷʤ 

ʢʽʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʐʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʟʘʧʦʚʥʶʚʘʣʠ ʚʠʙʨʘʥʠʤʠ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʂʦʥʪʨʦʣʴʥʽ ʜʝʬʝʢʪʠ ʩʘʤʦʩʪʽʡʥʦ 

ʟʘʧʦʚʥʶʚʘʣʠʩʴ ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ. ʈʘʥʠ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʧʦʰʘʨʦʚʦ ʫʰʠʚʘʣʘʩʴ 

ʥʘʛʣʫʭʦ ʪʘ ʦʙʢʦʣʶʚʘʣʘʩʴ ʨʦʟʯʠʥʦʤ ʘʥʪʠʙʽʦʪʠʢʘ. 

 

 

 

 

        

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.1 -  ʉʭʝʤʘʪʠʯʥʦ-ʜʝʤʦʥʩʪʨʘʪʠʚʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʽʣʷʥʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʜʽʨʯʘʩʪʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ 

(ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʪʽʣʘ, ʢʫʪʘ ʽ ʛʽʣʢʠ ʱʝʣʝʧʠ) 
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        ʌʦʨʤʫʚʘʥʥʷ ʜʽʨʯʘʩʪʠʭ ʥʘʩʢʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʪʽʤôʷʥʦʾ ʢʽʩʪʢʠ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʫʣʷʩʪʠʭ ʙʦʨʽʚ ʪʘ ʪʨʝʧʘʥʽʚ. 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʘʥʘʪʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʷ, 

ʤʝʭʘʥʽʯʥʦ ʪʘ ʚʨʫʯʥʫ ʙʫʣʦ ʫʪʚʦʨʝʥʦ ʧʦ 2 ʢʦʣʦʚʠʭ ʦʪʚʦʨʠ ʟ ʜʽʘʤʝʪʨʘʤʠ ʙʣʠʟʴʢʦ    

1,0 ʩʤ (10 ʤʤ) ʫ ʢʦʞʥʦʾ ʟ ʪʚʘʨʠʥ (ʨʠʩʫʥʦʢ 2.2).  

         ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʢʘʥʠʥʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ ʚ  ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʙʽʣʠʭ ʱʫʨʘʭ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʫ ̫ʢʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʙʽʦʽʥʝʨʪʥʠʡ 

ʢʦʧʦʣʽʤʝʨ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥʫ (ʇɺʇ), ʤʝʪʘʢʨʠʣʘʪʝʩʪʝʨʽʚ (ME) ʪʘ 

ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ (ʇɺʉ) ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ (ɻɸʇ). ɸʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʫʤʦʚʠʚ ʚʠʙʽʨ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ï ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʷʢ ʚʘʞʣʠʚʦʛʦ ʩʢʣʘʜʥʠʢʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ.   

          ʇʨʝʜʤʝʪʦʤ ʦʩʥʦʚʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʣʫʛʫʚʘʣʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ çʂʦʣʣʘʧʘʥ-ʃè, çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ (ɹʇʂ), ʷʢ ʫ ʩʝʨʽʷʭ ʜʦʩʣʽʜʽʚ ʥʘ ʥʠʞʥʽʭ 

ʱʝʣʝʧʘʭ, ʪʘʢ ʽ ʟʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʜʝʬʝʢʪʽʚ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʢʨʦʣʽʚ.  

         ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʫ ʥʠʞʥʴʦʱʝʣʝʧʥʫ 

ʢʽʩʪʢʫ ï 24 ʪʚʘʨʠʥʠ ʚʠʜʽʣʝʥʽ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 4 ʛʨʫʧʠ (ʧʦ 6 

ʢʨʦʣʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ) ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʥʦʚʠʭ ʪʝʨʤʽʥʽʚ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ.  ɼʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʜʝʬʝʢʪʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 12 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʢʨʦʣʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫ 2-ʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ, ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʽʥʽʚ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʾʭ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 2.2 - ʉʭʝʤʘʪʠʯʥʦ-ʜʝʤʦʥʩʪʨʘʪʠʚʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʽʣʷʥʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʜʽʨʯʘʩʪʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ 

(ʪʽʤôʷʥʘ ʢʽʩʪʢʘ) ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ (ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʪʽʣʘ, ʢʫʪʘ ʽ ʛʽʣʢʠ 

ʱʝʣʝʧʠ), ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ ʚʠʙʨʘʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

 

        ʊʚʘʨʠʥ ʫ ʚʠʧʘʜʢʫ ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʚʠʚʦʜʠʣʠ ʟ ʜʦʩʣʽʜʫ 

ʰʣʷʭʦʤ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʢʝʪʘʤʽʥʫ ʯʝʨʝʟ 21, 30, 60 ʪʘ 90 ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʘ ʧʨʠ 

ʜʝʬʝʢʪʘʭ ʪʽʤôʷʥʦʾ ʢʽʩʪʢʠ ʯʝʨʝʟ 6 (181 ʜʦʙʫ) ʪʘ 8 ʤʽʩʷʮʽʚ (236 ʜʽʙ) ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ 

ʧʣʘʩʪʠʢʠ. ʅʠʞʥʽ ʱʝʣʝʧʠ ʪʘ ʪʽʤôʷʥʽ ʢʽʩʪʢʠ ʪʚʘʨʠʥ ʚʠʜʘʣʷʣʠ ʽ ʧʽʩʣʷ 

ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʢʩʫʚʘʣʠ ʫ 10 % ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, 

ʧʨʦʚʦʜʠʣʠ ʜʝʢʘʣʴʮʠʥʘʮʽʶ 10% ʨʦʟʯʠʥʦʤ ʪʨʠʣʦʥʫ-ɹ ʥʘ ʙʦʨʘʪʥʦʤʫ ʙʫʬʝʨʽ 

(pH=7,2), ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʟʘʣʠʚʘʣʠ ʫ ʧʘʨʘʬʽʥ. 

ɿ ʢʦʞʥʦʛʦ ʧʘʨʘʬʽʥʦʚʦʛʦ ʙʣʦʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʪʦʤʘ ʚʠʛʦʪʦʚʣʷʣʠ ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ ʙʣʠʟʴʢʦ 10 ʤʢʤ, ʷʢʽ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 
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2.4   ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʽʜʜʦʩʣʽʜʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʤʘʢʨʦʩʢʦʧʽʯʥʽ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ  ʛʽʩʪʦʣʦʛʽʯʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʧʘʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ 

   

         ʇʨʠ ʢʣʽʥʽʯʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʽ ʟʘ ʧʽʜʜʦʩʣʽʜʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʚ 

ʜʠʥʘʤʽʮʽ ʥʘ ʾʭ ʧʦʚʝʜʽʥʢʫ ʪʘ ʘʢʪʠʚʥʽʩʪʴ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʾʞʽ, ʥʘʷʚʥʽʩʪʴ ʽ ʚʠʨʘʞʝʥʽʩʪʴ 

ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʥʘʚʢʦʣʦʱʝʣʝʧʥʠʭ ʤôʷʢʠʭ ʪʢʘʥʠʥʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʪʝʨʤʽʥʠ 

ʟʘʛʦʻʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ. ʋ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ ʪʘʢʘ 

ʧʝʨʝʚʽʨʢʘ ʩʪʘʥʫ ʦʧʝʨʘʮʽʡʥʠʭ ʟʦʥ ʫ ʪʚʘʨʠʥ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʢʦʞʥʫ ʢʘʣʝʥʜʘʨʥʫ ʜʦʙʫ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ ʫ ʚʽʚʘʨʽʾ ʽ ʟʘʚʝʨʰʫʚʘʣʦʩʴ ʟ ʧʣʘʥʦʚʠʤ ʚʠʚʝʜʝʥʥʷ ʾʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

         ɺʠʜʘʣʝʥʽ ʥʠʞʥʽ ʱʝʣʝʧʠ ʪʘ ʪʽʤôʷʥʽ ʢʽʩʪʢʠ ʢʨʦʣʽʚ ʧʽʜʣʷʛʘʣʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʶ. ʄʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʽʟʫʘʣʴʥʦʾ ʪʘ 

ʧʘʣʴʧʘʪʦʨʥʦʾ ʦʮʽʥʢʠ ʨʝʛʝʥʝʨʘʪʫ. ʇʨʦʚʦʜʠʣʠ ʦʮʽʥʶʚʘʥʥʷ ʡʦʛʦ - ʬʦʨʤʠ, ʢʦʣʴʦʨʫ, 

ʱʽʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʟ ʥʘʚʢʦʣʠʰʥʽʤʠ ʪʢʘʥʠʥʘʤʠ.  

         ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʨʝʟʝʢʪʦʚʘʥʠʭ 

ʥʠʞʥʽʭ ʱʝʣʝʧʘʭ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʢʦʥʪʘʢʪʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʘʧʘʨʘʪʫ EDR-750-B ʧʨʠ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ: KV-30-38; SEK-0.002-

0.006; MA-25 ʥʘ ʨʝʥʪʛʝʥʽʚʩʴʢʽʡ ʧʣʽʚʮʽ çKodakè. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʠʣʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʦʪʨʠʤʘʥʠʭ ʢʽʩʪʢʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʟ ʜʝʬʝʢʪʘʤʠ. 

ʅʘ ʦʛʣʷʜʦʚʠʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʚʠʚʯʘʣʠ ʱʽʣʴʥʽʩʪʴ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʫ 

ʤʽʩʮʷʭ ʟʘʧʦʚʥʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʙʽʦʤʘʪʝʨʽʘʣʘʤʠ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚ ʦʪʦʯʫʶʯʽʡ ʜʝʬʝʢʪ ʢʽʩʪʮʽ. ʆʮʽʥʶʚʘʣʠ 

ʭʘʨʘʢʪʝʨ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʽʩʪʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʽʚ ʚʪʨʫʯʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʜʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʽ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʚ ʜʽʣʷʥʮʽ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʚʠʧʦʚʥʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʛʦ 



71 
 

 
 

ʨʝʛʝʥʝʨʘʪʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤʠ ʩʠʤʝʪʨʠʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʥʝʫʰʢʦʜʞʝʥʦʾ ʱʝʣʝʧʥʦʾ 

ʢʽʩʪʢʠ ʥʘ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʦʛʣʷʜʦʚʠʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ.        

         ʈʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫ ʜʽʣʷʥʢʘʭ ʽʤʧʣʘʥʪʘʮʽʾ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ  

ʚʠʚʯʘʣʠ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʫ ʜʠʥʘʤʽʮʽ ʤʝʪʦʜʦʤ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʥʘ  

ʩʚʽʪʣʦʚʦʤʫ ʦʧʪʠʯʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʤʦʜʝʣʽ ʄɹʈï1ɽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ: 8x10, 10ʭ20, 

15ʭ20, 8ʭ40, 10ʭ40 ʨʘʟʽʚ. ʄʽʢʨʦʬʦʪʦʟʥʽʤʢʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʾ 

ʬʦʪʦʢʘʤʝʨʠ DC 5327 (5.1 m.p.). 

         ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʙʫʣʘ ʦʮʽʥʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫʪʚʦʨʝʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʪʘ ʩʪʘʥʫ ʢʽʩʪʢʠ ʥʘʚʢʦʣʦ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʦʛʦ ʜʝʬʝʢʪʫ ʧʽʩʣʷ ʡʦʛʦ ʧʣʘʩʪʠʢʠ. ʂʨʠʪʝʨʽʷʤʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʝʨʝʙʽʛʫ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʙʫʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʜʽʣʷʥʮʽ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʫ. ʅʘʤʠ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʪʝʤʧʠ ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥʥʥʦ-

ʚʦʣʦʢʥʠʩʪʦʾ ʦʩʪʝʦʛʝʥʥʦʾ ʪʢʘʥʠʥʠ; ʪʝʨʤʽʥʠ ʧʦʷʚʠ ʽ ʦʙôʻʤʠ ʦʩʪʝʦʾʜʥʠʭ ʽ ʬʽʙʨʦʟʥʠʭ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʾʭ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʤôʷʢʦ-ʪʢʘʥʠʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʪʝʤʧʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʨʫʢʪʫʨ ʥʦʚʦʫʪʚʦʨʝʥʦʾ 

ʢʽʩʪʢʠ.  

         ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʥʠʭ ʚʩʪʘʚʦʢ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʩʽʪʢʘʤʠ ʜʣʷ 

ʮʠʪʦʛʽʩʪʦʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ɸʚʪʘʥʜʠʣʦʚʳʤ ɻ.ɻ. (1990 ʨ.) 

ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʙʨʘʥʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʷʢʽ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ʨʝʛʝʥʝʨʘʪʫ ʚ ʪʨʴʦʭ ʟʨʽʟʘʭ ʢʦʞʥʦʛʦ ʙʣʦʢʫ. ɿʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʨʝʛʝʥʝʨʘʪʫ ʙʫʚ 

ʚʝʣʠʢʠʡ ʢʚʘʜʨʘʪ ʩʪʝʨʝʦʣʦʛʽʯʥʦʾ ʦʢʫʣʷʨʥʦʾ ʩʽʪʢʠ, ʷʢʠʡ ʤʽʩʪʠʪʴ 100 ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ, 

ʱʦ ʧʨʠʡʤʘʣʠʩʷ ʟʘ 100% ʧʣʦʱʽ ʨʝʛʝʥʝʨʘʪʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʣʽ ʦʙôʻʤʥʠʭ ʚʽʜʥʦʰʝʥʴ 

ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʫ %) ʪʘ ʩʧʦʣʫʯʥʦʾ, ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ ʚ ʩʢʣʘʜʽ 

ʨʝʛʝʥʝʨʘʪʫ ʢʽʩʪʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʦʢʫʣʷʨʥʦʾ 

ʩʽʪʢʠ, ʷʢʽ ʚʠʧʘʜʢʦʚʦ ʩʧʽʚʧʘʣʠ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʷʚʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ. ɼʘʥʘ 

ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʽʾ ʜʦʟʚʦʣʷʻ ʤʘʪʝʤʘʪʠʯʥʦ ʚʠʟʥʘʯʠʪʠ ʜʠʥʘʤʽʯʥʽ 



72 
 

 
 

ʟʤʽʥʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʙʫʜʦʚʠ (ʙʽʦʜʝʛʨʘʜʘʮʽʾ) ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʚ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ. 

         ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʣʷʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʶ 

ʉʪôʁ ʜʝʥʪʘ. ʈʽʟʥʠʮʽ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʟ ʚʝʣʠʯʠʥʦʶ  ʨ<0,05 ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. 

 

2.5    ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

         ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʯʠʩʣʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ  ʥʘʚʝʜʝʥʽ ʫ ʬʦʨʤʽ ʩʝʨʝʜʥʴʦʾ, ʤʝʞ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ (Ўὼ) ʪʘ ʚʠʙʽʨʢʦʚʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (MÑm).  

         ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʘʨʘʤʝʪʨʠʯʥʠʡ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ 

ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ  ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ Microsoft 

Excel, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ OriginPro ʜʣʷ ʦʙʨʦʙʢʠ ʛʨʘʬʽʯʥʦʾ  ʽʥʬʦʨʤʘʮʽʾ. 

ɼʦʩʪʦʚʽʨʥʠʤʠ  ʚʚʘʞʘʣʠ  ʨʝʟʫʣʴʪʘʪʠ ʟʘ  ʫʤʦʚʠ ʨ<0,05.  
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ʈʆɿɼɯʃ  3   

ʏɸʉʊʆʊɸ ɺʀɼɸʃɽʅʅʗ ʇʆʉʊɯʁʅʀʍ ɿʋɹɯɺ ʋ ɼʆʈʆʉʃʀʍ ɯ ʆʉɯɹ 

ʄʆʃʆɼʆɻʆ ɺɯʂʋ ʊɸ ʇʆʐʀʈɽʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ 

ʇʃɸʉʊʀʂʀ ɸʃʔɺɽʆʃʗʈʅʆɻʆ ɺɯɼʈʆʉʊʂɸ, ʗʂ ʄɽʊʆɼʋ        

ʇʈʆʌɯʃɸʂʊʀʂʀ ʁʆɻʆ ɸʊʈʆʌɯɰ 

 

             ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟʜʽʡʩʥʝʥʠʡ ʥʘʤʠ                         

ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʃʴʚʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʎʝʥʪʨʘ ʟʘ    

2015 ï 2017 ʨʨ. ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ, ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 3.1. 

 

         ʊʘʙʣʠʮʷ 3.1 ï ʏʘʩʪʦʪʘ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟʘ ʜʘʥʠʤʠ ʃʴʚʽʚʩʴʢʦʛʦ 

ʆʙʣʘʩʥʦʛʦ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʎʝʥʪʨʘ ʟʘ 2015 ï 2017 ʨʨ. ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ 

 

 

ʄʽʩʪʦ/ʆʙʣʘʩʪʴ 

 

      2015 

 

      2016 

 

      2017 

n % n % n % 

 

ʤ. ʃʴʚʽʚ 

 

78873 

 

24.9% 

 

76788 

 

25,4% 

 

60535 

 

19,9% 

ʄʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ (ʤʽʩʪʘ 

ʦʙʣʘʩʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ 

ʙʽʣʴʰʝ 20.000 ʦʩʽʙ., ʙʝʟ ʤ. 

ʃʴʚʦʚʘ) 

 

 

46125 

 

 

14,7% 

 

 

46819 

 

 

15,5% 

 

 

56959 

 

 

18,6% 

ʉʽʣʴʩʴʢʝ ʥʘʩʝʣʝʥʥʷ 

(ʤʩ̔ʪʝʯʢʘ ʪʘ ʩʤʪ ʧʦ 

ʨʘʡʦʥʘʭ ʦʙʣ.) 

 

190838 

 

60,4% 

 

178756 

 

59,1% 

 

188041 

 

61,5% 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

(ʚʢʣʶʯʥʦ ʟ ʤ. ʃʴʚʽʚ) 

 

315836 

 

100% 

 

302363 

 

100% 

 

305535 

 

100% 
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         ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʜʘʥʠʤʠ ʚ ʪʘʙʣ. 3.1., ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʟʘ ʧʝʨʽʦʜ ʯʘʩʫ ʟ 2015 ʧʦ 2017 ʨʦʢʠ ï  ʧʦʢʘʟʥʠʢʠ ʻ ʩʪʘʙʽʣʴʥʠʤʠ, 

ʘʣʝ ʽʟ ʜʝʷʢʠʤʠ ʥʝ ʩʫʪʪʻʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ  ʫ ʢʽʣʴʢʦʩʪʽ ʟʘ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(2015 ʨ. ï 315836, 2016 ʨ. ï 302363, 2017 ʨ. ï 305535). ɿʘ ʚʩʽʤʘ ʨʦʢʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʯʠʩʣʘ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʩʝʨʝʜ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʻ ʫ 2015 ʨ. ï 60,4%, ʫ 2016 ʨ. ï 59,1%, ʪʘ             ʫ 

2017 ï 61,5% ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʩʝʣʝʥʥʷʤ ʤ. ʃʴʚʦʚʘ ʪʘ ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʤʽʩʪ ʦʙʣʘʩʪʽ ʽʟ 

ʥʘʩʝʣʝʥʥʷʤ ʧʦʥʘʜ 20.000 ʦʩʽʙ., ʽ ʟʘ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʠʩʣʦ ʚʠʜʘʣʝʥʠʭ 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʥʝ ʤʘʻ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ.  

         ʇʝʚʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ 

ʤ. ʃʴʚʦʚʘ, ʘ ʩʘʤʝ ʽʟ 24,9% ʫ 2015 ʨ. ʪʘ 25,4% ʫ 2016 ʜʦ 19,9%  ʫ 2017 ʨ., ʱʦ 

ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʧʝʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʩʝʨʝʜ ʜʽʪʝʡ ʪʘ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʫ ʦʙʣʘʩʥʦʤʫ ʮʝʥʪʨʽ. 

ʇʨʦʪʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ 

ʟʫʙʽʚ ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ ʽʟ ʥʘʩʝʣʝʥʥʷʤ ʧʦʥʘʜ 20.000 ʦʩʽʙ., ʘ ʩʘʤʝ: ʫ 2015 ʨ. ï 

14,7%, ʫ 2016 ï 15,5% ʪʘ ʫ 2017 ʨ. ï 18,6%.  

         ʆʩʥʦʚʥʠʤʠ ʪʘ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʻ 

ʫʩʢʣʘʜʥʝʥʥʷ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʟʘʭʚʦʨʶʚʘʥʥ̫  ʧʘʨʦʜʦʥʪʘ. ɯ ʷʢʱʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʟʫʙʽʚ ʽʟ 

ʧʨʠʚʦʜʫ ʧʘʨʦʜʦʥʪʠʪʫ IIïIII  ʩʪ. ʭʦʯʘ ʽ ʻ ʤʦʞʣʠʚʠʤ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ, ʪʦ ʫʚʝʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʣʫʥʢʫ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ ʽʟ ʧʨʠʚʦʜʫ 

ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʻ ʮʽʣʢʦʤ ʤʦʞʣʠʚʠʤ ʪʘ ʥʘʚʽʪʴ ʧʦʢʘʟʘʥʠʤ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʜʠʤʠʭ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ.  

         ʉʘʤʝ ʪʦʤʫ, ʥʘʤʠ ʟʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʘʪʦʣʦʛʽʾ, ʘ ʩʘʤʝ ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ, ʷʢʠʡ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 3.2.  

 



 
 

 
 

ʊʘʙʣʠʮʷ 3.2 ï ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟʘ ʜʘʥʠʤʠ ʃʴʚʽʚʩʴʢʦʛʦ ʆʙʣʘʩʥʦʛʦ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʎʝʥʪʨʘ 

ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʨʦʩʣʦʛʦ ʚʽʢʫ ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ ʟʘ 2015 ï 2017 ʨʨ. (ʤʽʩʪʘ, ʤʽʩʪʝʯʢʘ, ʩʤʪ ʦʙʣʘʩʪʽ ʪʘ ʤ. ʃʴʚʽʚ) 

 

ɿʚʽʪʥʠʡ 

ʨʽʢ 

 

ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ 

 

     ʤ. ʃʴʚʽʚ 

ʄʽʩʴʢʝ 

ʥʘʩʝʣʝʥʥʷ    

 (ʙʝʟ ʤ. ʃʴʚʽʚ) 

ʉʽʣʴʩʴʢʝ 

ʥʘʩʝʣʝʥʥʷ 

(ʤʽʩʪʝʯʢʘ, ʩʤʪ) 

ʈʘʟʦʤ ʧʦ 

ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ 

ɺʩʴʦʛʦ 

ʚʠʜʘʣʝʥʦ 

ʟʫʙʽʚ 

 

 

  2015 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 53401/ 23,98** 35552/ 15,97** 133709/ 60,05** 222662/ 100,0  

298609 

100% 

% 17,88*  11,91*  44,78*  74,57*  

ɿ ʧʨʠʚʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʘʨʦʜʦʥʪʫ 

n/ % 22285/ 29,34** 8760/ 11,54** 44902/ 59,12** 75947/ 100,0 

% 7,46*  2,93*   15,04*   25,43*   

 

 

  2016 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 53679/ 24,91** 37979/ 17,62** 123839/ 57,47** 215497/ 100,0  

286350 

100% 

% 18,75*  13,26*  43,25*  75,26*  

ɿ ʧʨʠʚʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʘʨʦʜʦʥʪʫ 

n/ % 20785/ 29,33** 8032/ 11,34** 42036/ 59,33** 70853/ 100,0 

% 7,26*  2,80*  14,68*  24,74*  

 

 

   2017 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 41071/ 18,96** 43742/ 20,20** 131778/ 60,84** 216591/ 100,0  

289023 

100% 

% 14,22* 15,13*  45,59*  74,94*  

ɿ ʧʨʠʚʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʘʨʦʜʦʥʪʫ 

n/ % 16263/ 22,46** 10252/ 14,15** 45917/ 63,39** 72432/ 100,0 

% 5,63*  3,55*  15,88*  25,06*  

* - % ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ;  

** - % ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʪʦʣʦʛʽʾ



 
 

 
 

         ɺʠʷʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʱʦʜʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʻ ʪʝ, ʱʦ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʙʫʣʦ ʩʘʤʝ ʚʠʜʘʣʝʥʥʷ 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʚʠʜʘʣʝʥʥʷʤ ʟʫʙʽʚ ʟ ʧʨʠʚʦʜʫ ʧʘʨʦʜʦʥʪʠʪʫ ʽ ʮʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʩʴʦʛʦ 

ʃʴʚʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʜʣʷ ʚʩʽʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

         ʊʘʢ ʫ 2015 ʨ. ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʘʣʝʥʦ 74,57% 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ, ʧʨʦʪʠ 25,43% ʚʠʜʘʣʝʥʠʭ ʟ ʧʨʠʚʦʜʫ ʧʘʨʦʜʦʥʪʠʪʫ. ʇʦʜʽʙʥʘ 

ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ 2016 ʨ. ï 75,26% ʟ ʧʨʠʚʦʜʫ 

ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʪʠ 24,74% ʚʠʜʘʣʝʥʴ ʟ ʧʨʠʚʦʜʫ ʭʚʦʨʦʙ 

ʧʘʨʦʜʦʥʪʘ , ʘ ʪʘʢʦʞ ʚ 2017 ʨ. ï 74,94%, ʧʨʦʪʠ 25,06%. 

         ɼʣʷ ʚʩʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʧʝʨʝʚʘʞʘʥʥʷ ʯʠʩʣʘ 

ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢ ʚ ʛʨʫʧʘʭ ʚʠʜʘʣʝʥʴ ʟ ʧʨʠʚʦʜʫ 

ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ ï ʚʽʜ 60,84% ʜʦ 57,47%, ʪʘʢ ʽ ʚ ʛʨʫʧʘʭ ʚʠʜʘʣʝʥʴ ʟ 

ʧʨʠʚʦʜʫ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ ï ʚʽʜ 63,39% ʜʦ 59,12% , ʷʢʱʦ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʽʟ 

ʦʩʦʙʘʤʠ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤʽʩʪʘʭ.   

         ʂʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʚʽʢ ʭʚʦʨʦʛʦ ʫ ʧʝʨʽʦʜ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ, ʪʘʢ ʷʢ 

ʩʘʤʝ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʪʦʨʠʥʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, 

ʷʢʠʤ ʤʦʛʣʘ ʙʠ ʟʘʧʦʙʽʛʪʠ ʦʩʪʝʦʧʣʘʩʪʠʢʘ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ.  

         ʅʘʤʠ ʚʠʟʥʘʯʝʥʽ ʧʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ 17 ʨʦʢʽʚ 

ʚʢʣʶʯʥʦ ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ ʟʘ 2015 ï 2017 ʨʨ., ʘ ʟʘ ʧʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʟʛʽʜʥʦ 

ʦʙʣʽʢʦʚʦ-ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ï ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟ ʦʨʪʦʜʦʥʪʠʯʥʦʶ ʤʝʪʦʶ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ    

ʪʘʙʣʠʮʽ 3.3. 

 

 

 

 

 



 
 

 
 

ʊʘʙʣʠʮʷ 3.3 ï ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟʘ ʜʘʥʠʤʠ ʃʴʚʽʚʩʴʢʦʛʦ ʆʙʣʘʩʥʦʛʦ ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʎʝʥʪʨʘ 

ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ 17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ ʟʘ 2015 ï 2017 ʨʨ. (ʤʽʩʪʘ, ʤʽʩʪʝʯʢʘ, ʩʤʪ ʦʙʣʘʩʪʽ ʪʘ ʤ. ʃʴʚʽʚ) 

 

ɿʚʽʪʥʠʡ 

ʨʽʢ 

 

  ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ 

 

    ʤ. ʃʴʚʽʚ 

ʄʽʩʴʢʝ 

ʥʘʩʝʣʝʥʥʷ    

(ʙʝʟ ʤ. ʃʴʚʽʚ) 

ʉʽʣʴʩʴʢʝ 

ʥʘʩʝʣʝʥʥʷ 

(ʤʽʩʪʝʯʢʘ, ʩʤʪ) 

ʈʘʟʦʤ ʧʦ 

ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ 

ɺʩʴʦʛʦ 

ʚʠʜʘʣʝʥʦ 

ʟʫʙʽʚ 

 

 

   2015 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 2793/ 21,49** 735/ 5,66** 9469/ 72,85** 12997/ 100,0  

17227 

100% 

% 16,21* 4,27*  54,97*  75,45*  

ɿ ʦʨʪʦʜʦʥʪʠʯʥʦʶ    

 ʤʝʪʦʶ 

n/ % 1185/ 28,01** 287/ 6,79** 2758/ 65,20** 4230/ 100,0 

% 6,88* 1,67*  16,0*  24,55*  

 

 

   2016 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 1847/ 16,15** 503/ 4,40** 9086/ 79,45** 11436/ 100,0  

16013 

100% 

% 11,53*  3,14*  56,74*  71,42*   

ɿ ʦʨʪʦʜʦʥʪʠʯʥʦʶ     

ʤʝʪʦʶ 

n/ % 1222/ 26,70** 314/ 6,86** 3041/ 66,44** 4577/ 100,0 

% 7,63*  1,96*  18,99*  28,58*  

 

   

  2017 

ɿ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

n/ % 1952/ 16,55** 494/ 4,19** 9345/ 79,26* 11791/ 100,0  

16512 

100% 

% 11,82*  2,99*  56,60* *  71,41*  

ɿ ʦʨʪʦʜʦʥʪʠʯʥʦʶ     

ʤʝʪʦʶ 

n/ % 1249/ 26,46** 271/ 5,75** 3201/ 67,79** 4721/ 100,0 

% 7,56*  1,65*  19,39*  28,59*  

* - % ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ;  

** - % ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʪʦʣʦʛʽʾ.



 
 

 
 

         ɿʘ ʜʘʥʠʤʠ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 3.3. ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜ ʫʩʽʭ ʚʠʜʘʣʝʥʠʭ 

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʦʩʽʙ ʜʦ 17 ʨʦʢʽʚ ʫ 2015 ʨ., ʱʦ 75,45% (12997 ʟʫʙʽʚ) ʩʢʣʘʣʠ ʟʫʙʠ 

ʚʠʜʘʣʝʥʽ ʟ ʧʨʠʯʠʥ ʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘʨʽʻʩʫ ʽ 24,55% (4230 ʟʫʙʽʚ) ʟʘ ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ 

ʧʦʢʘʟʘʥʥʷʤʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʽ ʚ 2016 ʨ., ʫ ʷʢʦʤʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʘʣʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘʨʽʻʩʫ ʩʷʛʥʫʣʘ 

71,42% (11436 ʟʫʙʽʚ), ʧʨʦʪʠ  28,58% (4577 ʟʫʙʽʚ) ʚʠʜʘʣʝʥʠʭ ʟ ʦʨʪʦʜʦʥʪʠʯʥʦʶ 

ʤʝʪʦʶ, ʘ ʪʘʢʦʞ ʽ ʚ 2017 ʨ. ï 71,41% (11791 ʟʫʙʽʚ) ʚʠʜʘʣʝʥʴ ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʪʠ 28,59% (4721 ʟʫʙʽʚ) ʚʠʜʘʣʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʟʘ 

ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ.                                    

         ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʧʝʨʝʚʘʞʘʥʥʷ ʤʦʣʦʜʠʭ ʦʩʽʙ ʜʦ 17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ, ʷʢʽ 

ʧʨʦʞʠʚʘʶʪʴ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʷʢʠʭ ʚʽʜʙʫʣʦʩʴ ʟ ʧʨʠʚʦʜʫ  

ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ: ʫ 2015 ʨ. ï 72,85% ʚʠʜʘʣʝʥʴ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ 

ʤʝʰʢʘʥʮʽʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʽʚ, ʧʨʦʪʠ 27,15% ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ; ʫ 2016 ʨ. ï 

79,45%, ʧʨʦʪʠ 20,55%, ʚʽʜʧʦʚʽʜʥʦ;  ʫ 2017 ʨ. ï 79,26%, ʧʨʦʪʠ 20,74%, ʚʽʜʧʦʚʽʜʥʦ.  

         ʅʽ ʚ ʦʜʥʦʤʫ ʽʟ ʮʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʜʘʥʥʷ ʪʘʢʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʷʢ ʦʩʪʝʦʧʣʘʩʪʠʢʘ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʱʦ ʻ ʚ ʢʨʘʡ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʟ ʦʛʣʷʜʫ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ.   

         ɸʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʷʢʠʤ ʚʠʜʘʣʷʣʠʩʷ ʧʦʩʪʽʡʥʽ ʟʫʙʠ, ʱʦ 

ʙʝʟ ʩʫʤʥʽʚʫ ʻ ʥʝʜʦʣʽʢʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʦʩʥʦʚʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʚʠʜʘʣʝʥʥʷ ʷʢʠʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʚʪʦʨʠʥʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʠʤʠ ʤʦʛʣʘ ʙʠ ʙʫʪʠ 

ʦʩʪʝʦʧʣʘʩʪʠʢʘ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ ʽʟ ʧʦʜʘʣʴʰʦʶ ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʥʘʤʠ ʟʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʴ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʫ 

ʦʩʽʙ 9-17 ʨʦʢʽʚ ʟʘ ʟʚʝʨʥʝʥʥʷʤʠ ʫ ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʤʝʜʠʯʥʠʡ ʮʝʥʪʨ ʃʅʄʋ ʽʤ. 

ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (ʨʠʩʫʥʦʢ 3.1). 
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ʈʠʩʫʥʦʢ 3.1 ï ʇʦʰʠʨʝʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʦʩʽʙ 9-17 ʨʦʢʽʚ ʟʘ ʜʘʥʠʤʠ 

ʉʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʃʅʄʋ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (%) 

 

         ɸʥʘʣʽʟ ʟʚʽʪʥʦ-ʦʙʣʽʢʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ) ʟʘʩʚʽʜʯʠʚ ʥʘʩʪʫʧʥʝ ï 

ʚʠʟʥʘʯʝʥʦ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ. 

ʊʘʢ, ʫ ʜʽʚʯʘʪ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 9 ʜʦ 17 ʨʦʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʟ̔ ʜʝʬʝʢʪʘʤʠ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 1,25Ñ0,67% ʜʦ 14,51Ñ1,14%, (ʨ<0,001), ʫ ʭʣʦʧʮʽʚ ʚʽʜʧʦʚʽʜʥʦ ʟ 

5,26Ñ0,72% ʜʦ 16,98Ñ1,23%, (ʨ<0,001). ʋ ʭʣʦʧʮʽʚ ʚ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ. ʇʨʦʪʝ, ʷʢʱʦ ʫ ʚʽʢʦʚʠʭ 

ʛʨʫʧʘʭ 15ï17-ʪʠ ʨʽʯʥʠʭ  ʨʽʟʥʠʮʷ ʻ ʥʝʩʫʪʪʻʚʦʶ, ʪʦ ʫ 12-ʪʠ ʨʽʯʥʦʤʫ ʚʽʮʽ ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʭʣʦʧʮʽʚ ʻ ʤʘʡʞʝ ʚʜʚʽʯʽ ʚʠʱʦʶ ʟʘ ʜʽʚʯʘʪ, ʚʽʜʧʦʚʽʜʥʦ 

11,25Ñ1,34% ʧʨʦʪʠ 6,84Ñ0,81%,  (ʨ<0,05), ʘ ʫ ʛʨʫʧʽ 9-ʪʠ ʨʽʯʥʠʭ ʮʷ ʨʽʟʥʠʮʷ ʻ 

ʙʽʣʴʰʦʶ ʚ 4 ʨʘʟʠ: 5,26Ñ0,72% ʧʨʦʪʠ 1,25Ñ0,67% ʚʽʜʧʦʚʽʜʥʦ, (ʨ<0,001). 
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          ʊʘʢʦʞ ʥʘʤʠ ʟʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʦʩʽʙ 

9ï17 ʨʦʢʽʚ ʟʘ ʽʩʪʦʨʽʷʤʠ ʭʚʦʨʦʙ ʘʨʭʽʚʫ ʚʽʜʜʽʣʝʥʥʷ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʭʽʨʫʨʛʽʾ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʣʽʢʘʨʥʽ (ʑʃɼ ʃʆʂʃ). ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ 

ʟʫʙʽʚ ʫ ʦʩʽʙ ʚʢʘʟʘʥʦʛʦ ʚʽʢʫ ʟʘ ʘʨʭʽʚʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʜʽʣʝʥʥʷ ʑʃɼ ʃʆʂʃ ʥʘʚʝʜʝʥʽ 

ʫ ʪʘʙʣʠʮʽ 3.4 

         ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ, ʘ ʩʘʤʝ ʫ 81,16% ʦʙʩʪʝʞʝʥʠʭ, ʧʦʩʪʽʡʥʽ ʟʫʙʠ 

(ʧʝʨʝʚʘʞʥʦ ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʤʦʣʷʨʠ ï 83%, ʨʽʜʰʝ ï 17% ʧʦʩʪʽʡʥʽ ʧʨʝʤʦʣʷʨʠ ʘʙʦ 

ʨʽʟʮʽ) ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʯʝʨʝʟ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʞ 

ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʩʪʨʘʭʦʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ, ʟ 

ʧʨʠʚʦʜʫ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʜʽʣʷʥʢʠ (ʑʃɼ), ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʝʥʽ ʛʦʩʪʨʽ ʛʥʽʡʥʽ ʧʝʨʽʦʩʪʠʪʠ ʱʝʣʝʧ, ʛʦʩʪʨʽ ʪʘ ʭʨʦʥʽʯʥʽ ʧʽʜʱʝʣʝʧʥʽ 

ʣʽʤʬʘʜʝʥʽʪʠ ʪʘ ʬʣʝʛʤʦʥʠ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʽʟ ʛʦʩʪʨʠʤʠ ʟʘʧʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʑʃɼ ʚʠʷʚʣʝʥʘ ʫ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 14 ʪʘ 16 ʨʦʢʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

85,96Ñ12,5% ʪʘ 91,65Ñ9,25%.  

         ʇʨʠʯʠʥʦʶ ʚʪʨʘʪʠ ʟʫʙʽʚ ʫ ʤʦʣʦʜʠʭ ʦʩʽʙ ʻ ʪʘʢʦʞ ʪʨʘʚʤʠ ʟʫʙʽʚ (ʧʝʨʝʣʦʤʠ 

ʢʦʨʝʥʽʚ, ʧʦʚʥʽ ʚʠʚʠʭʠ) ʪʘ ʪʨʘʚʤʘʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ï 

13,32Ñ3,6%. ʅʘʡʯʘʩʪʽʰʝ ʪʨʘʚʤʘʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʟʫʙʽʚ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ ʛʨʫʧʽ 10-ʪʠ 

ʨʽʯʥʠʭ (20,00Ñ13,43%) ʪʘ 11-ʪʠ ʨʽʯʥʠʭ (17,64Ñ8,37%) ʦʩʽʙ. ʋ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʟ ʥʠʭ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʪʨʘʚʤʘʪʠʯʥʽ ʫʨʘʞʝʥʥʷ ʨʽʟʮʽʚ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ.  

          ɺʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥ ʘʙʦ ʧʫʭʣʠʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʽʚ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʫ 4,56% 

ʦʩʽʙ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʝʢʩʪʨʘʢʮʽʻʶ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ. 

         ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʥʠʟʢʠ ʜʦʩʣʽʜʥʠʢʽʚ ï ʚʪʨʘʪʘ ʥʘʚʽʪʴ ʦʜʥʦʛʦ 

ʟʫʙʘ ʻ ʚʪʨʘʪʦʶ ʦʜʥʦʛʦ ʽʟ ʦʨʛʘʥʽʚ ʞʫʚʘʥʥʷ, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʜʠʩʙʘʣʘʥʩʫ ʚʩʽʻʾ ʞʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʤʦʞʥʘ ʙʽʣʴʰ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ, ʘ ʩʘʤʝ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ. ʊʘʢʽ ʫʤʦʚʠ ʥʘʡʙʽʣʴʰʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʰʣʷʭʦʤ 

ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʪʘʢ ʟʚʘʥʦʛʦ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʜʝʬʝʢʪʘ ʟ̔ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  
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         ʊʘʙʣʠʮʷ 3.4 ï ʇʨʠʯʠʥʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʦʩʽʙ 9ï17 ʨʦʢʽʚ ʟʘ ʘʨʭʽʚʥʠʤʠ 

ʜʘʥʠʤʠ ʚʽʜʜʽʣʝʥʥʷ ʑʃʍ ʃʆʂʃ (%)  

 

 

   ɺʽʢ, 

(ʨʦʢʽʚ) 

 

 

 ɺʩʴʦʛʦ 

 

ɿʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ 

ʑʃɼ 

 

ʊʨʘʚʤʠ ʟʫʙʽʚ ʪʘ 

ʢʽʩʪʦʢ ʟʫʙʦ-

ʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ 

 

ʇʫʭʣʠʥʠ ʪʘ 

ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ 

ʧʨʦʮʝʩʠ ʑʃɼ 

n % n % n % 

9 43 34 79,06Ñ7,39 7 16,27Ñ8,27 2 4,65Ñ3,31 

10 45 33 73,31Ñ12,07 9 20,00Ñ13,43 3 6,67Ñ5,35 

11 51 39 76,47Ñ8,67 9 17,64Ñ8,37 3 5,88Ñ8,67 

12 62 51 82,25Ñ13,86 8 12,90Ñ8,23 3 4,82Ñ2,48 

13 64 54 84,37Ñ11,69 8 12,50Ñ8,07 2 3,13Ñ2,39 

14 57 49 85,96Ñ12,5 5 8,77Ñ7,16 3 5,26Ñ3,50 

15 48 39 81,25Ñ12,8 7 14,58Ñ9,35 2 4,17Ñ3,01 

16 48 44 91,65Ñ9,25 4 8,33Ñ6,84 0 0,00 

17 40 34 85,00Ñ7,41 4 10,00Ñ8,45 2 5,00Ñ4,54 

ɺʩʴʦʛʦ 458 377 82,5Ñ3,1 61 13,32Ñ3,6 20 4,56Ñ2,9 

    

             ʉʘʤʝ ʪʦʤʫ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ ʘʥʢʝʪʠ ʽ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚ ʧʨʠʚʘʪʥʦʾ ʪʘ ʜʝʨʞʘʚʥʦʾ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ ʱʦʜʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʽʢʘʨʷʤʠ ʧʽʜ 

ʯʘʩ ʢʽʩʪʢʦʚʦʾ ʧʣʘʩʪʠʢʠ.   
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         ɿʛʽʜʥʦ ʘʥʢʝʪʫʚʘʥʥʷ, ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʛʨʫʧʠ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʣʘʩʫ, ʘ ʩʘʤʝ ʥʘ: 

- ʟʘʨʫʙʽʞʥʽ ʢʩʝʥʦʛʝʥʥʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ (Bio-Oss, Cerabone, 

ʆʩʪʝʛʨʘʬ/N, ʆʩʪʝʦʧʣʘʩʪ ʪʘ ʾʭ ʘʥʘʣʦʛʠ); 

- ʟʘʨʫʙʽʞʥʽ ʩʠʥʪʝʪʠʯʥʽ (ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʽ ɓ-ʊʂʌ 

ʘʙʦ/ʪʘ ʟ ʢʦʣʘʛʝʥʦʤ (Calcibone, Straumann BoneCeramic, ʆʩʪʝʛʨʘʬ/LD,                

ʂʦʣʣʘʧʘʥ, ɻʘʧʢʦʣ ʪʘ ʾʭ ʘʥʘʣʦʛʠ); 

- ʟʘʨʫʙʽʞʥʽ ʩʠʥʪʝʪʠʯʥʽ (ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʦʨʠʩʪʦʛʦ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ), ɓ-ʊʂʌ ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ʪʠʧʫ Easy-graft ʪʘ 

ʡʦʛʦ ʨʽʟʥʦʚʠʜʽʚ); 

- ʚʽʪʯʠʟʥʷʥʽ ʩʠʥʪʝʪʠʯʥʽ (ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ (ʂʝʨʛʘʧ (ɹʽʦʤʽʥ-ɻʊ), ʾʭ 

ʘʥʘʣʦʛʽʚ). 

         ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʷʢ ʢʦʤʫʥʘʣʴʥʦʾ, ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ 

ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʛʨʘʜʘʮʽʻʶ:  

- ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʯʘʩʪʦ (ʚʽʜ 25 ʜʦ 100%) ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ï 

(ʚʽʜʧʦʚʽʜʴ ɸ); 

- ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʨʽʜʢʦ (ʚʽʜ 5 ʜʦ 25%) ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ï 

(ʚʽʜʧʦʚʽʜʴ ɹ);  

- ʟʦʚʩʽʤ ʘʙʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ (ʚʽʜ 0 ʜʦ 5%) ʫʩʽʭ ʚʠʧʘʜʢʽʚ 

ʦʩʪʝʦʧʣʘʩʪʠʢʠ -  (ʚʽʜʧʦʚʽʜʴ ɺ).  

         ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʢʣʘʩʦʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʛʽʜʥʦ ʜʘʥʠʭ ʘʥʢʝʪʫʚʘʥʥʷ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 3.5.  

         ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʯʘʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʢʣʘʩʘʤʠ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʜʘʥʠʤ ʘʥʢʝʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʘʥʢʝʪʦʚʘʥʠʭ 

(ʦʧʠʪʘʥʠʭ) ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʽʟ ʥʘʜʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʨʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʚʪʨʫʯʘʥʥʷʭ (ʘʫʛʤʝʥʪʘʮʽʷ, ʧʣʘʩʪʠʢʘ ʣʫʥʢʠ 

ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ), ʚʽʜʜʘʚʘʣʠ ʧʝʨʝʚʘʛʫ ʟʘʨʫʙʽʞʥʠʤ ʢʩʝʥʦʛʝʥʥʠʤ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʘʤ (Bio-Oss,  Cerabone,  ʆʩʪʝʛʨʘʬ/N,  ʆʩʪʝʦʧʣʘʩʪ, ʪʘ ʾʭ ʘʥʘʣʦʛʘʤ),  
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         ʊʘʙʣʠʮʷ 3.5 ï ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʢʣʘʩʘʤʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʘ ʟʛʽʜʥʦ ʜʘʥʠʭ ʘʥʢʝʪʫʚʘʥʥʷ (%)  

 

ɻʨʫʧʠ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ     

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʏʘʩʪʦʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (%) 

ɸ ɹ ɺ ʈʘʟʦʤ 

ɿʘʨʫʙʽʞʥʽ ʢʩʝʥʦʛʝʥʥʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ (Bio-

Oss, Cerabone, ʆʩʪʝʛʨʘʬ/N, 

ʆʩʪʝʦʧʣʘʩʪ ʪʘ ʾʭ ʘʥʘʣʦʛʠ) 

 

69,2 

 

23,1 

 

7,7 

 

100,0 

ɿʘʨʫʙʽʞʥʽ ʩʠʥʪʝʪʠʯʥʽ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ɻɸʇ ʽ ɓ-ʊʂʌ ʘʙʦ/ʪʘ ʟ 

ʢʦʣʘʛʝʥʦʤ (Calcibone, Straumann 

BoneCeramic, ʆʩʪʝʛʨʘʬ/LD,                

ʂʦʣʣʘʧʘʥ, ɻʘʧʢʦʣ ʪʘ ʾʭ ʘʥʘʣʦʛʠ) 

 

 

30,8 

 

 

30,8 

 

 

38,4 

 

 

100,0 

ɿʘʨʫʙʽʞʥʽ ʩʠʥʪʝʪʠʯʥʽ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ʧʦʨʠʩʪʦʛʦ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ), ɓ-ʊʂʌ 

ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

(ʪʠʧʫ Easy-graft)  

 

 

ï 

 

 

38,4 

 

 

61,6 

 

 

100,0 

ɺʽʪʯʠʟʥʷʥʽ ʩʠʥʪʝʪʠʯʥʽ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ 

(ʂʝʨʛʘʧ (ɹʽʦʤʽʥ-ɻʊ), ʾʭ ʘʥʘʣʦʛʽʚ) 

 

ï 

 

61,6 

 

38,4 

 

100,0 

 

ʱʦ ʟʘʛʘʣʦʤ ʩʢʣʘʣʦ (ʚʽʜʧʦʚʽʜʽ ɸ ʪʘ ɹ) 92,3% ʪʘ ʟʘʨʫʙʽʞʥʠʤ ʩʠʥʪʝʪʠʯʥʠʤ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʠʤ) ʤʘʪʝʨʽʘʣʘʤ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʽ ɓ-ʊʂʌ ʘʙʦ/ʪʘ ʟ ʢʦʣʘʛʝʥʦʤ 

(Calcibone, Straumann BoneCeramic, ʆʩʪʝʛʨʘʬ/LD, ʂʦʣʣʘʧʘʥ, ɻʘʧʢʦʣ, ʾʭ ʘʥʘʣʦʛʘʤ), 

ʱʦ ʟʘʛʘʣʦʤ ʩʢʣʘʣʦ (ʚʽʜʧʦʚʽʜʽ ɸ ʪʘ ɹ)  61,6%.  

         ɺ ʤʝʞʘʭ ʤʝʥʰʝ, ʥʽʞ  ʫ 25% ʚʠʧʘʜʢʽʚ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʟʘʨʫʙʽʞʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʡ) ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʧʦʨʠʩʪʦʛʦ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ), ɓ-ʊʂʌ ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (Easy-graft). 
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         ɺʽʪʯʠʟʥʷʥʽ ʩʠʥʪʝʪʠʯʥʽ (ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʂʝʨʛʘʧ (ɹʽʦʤʽʥ-ɻʊ) ʪʘ ʾʭ 

ʘʥʘʣʦʛʠ) ʪʘʢʦʞ ʥʝ ʤʘʣʠ ʰʠʨʦʢʦʛʦ ʧʦʧʠʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʫ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʥʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʧʣʘʩʪʠʮʽ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ ʪʘ 

ʘʫʛʤʝʥʪʘʮʽʾ. ʉʠʥʪʝʪʠʯʥʠʡ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʡ) ʤʘʪʝʨʽʘʣ ʂʝʨʛʘʧ (ɹʽʦʤʽʥ-ɻʊ) 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʫ ʤʝʞʘʭ ʚʩʴʦʛʦ ʜʦ 25%  ʱʦʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʚʪʨʫʯʘʥʴ. 

         ʄʦʞʣʠʚʦ, ʮʝ ʧʦʚô̫ ʟʘʥʦ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʩʥʦʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʩʘʤʝ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦʛʦ ʧʝʨʽʦʜʫ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʚ ʜʽʣʷʥʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʨʘʞʝʥʠʭ 

ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʘʚʽʪʴ ʽʟ ʜʦʩʠʪʴ 

ʧʨʠʡʥʷʪʥʦʶ ʚʘʨʪʽʩʪʶ ʤʘʪʝʨʽʘʣʫ, ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʯʘʩʪʦʪʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʥʘʯʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʚʪʨʫʯʘʥʥʷʭ. 

         ʉʘʤʝ ʪʦʤʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʃʴʚʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʝʨʝʜ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʪʘ ʥʘ ʪʝ, ʱʦ 

ʚʽʪʯʠʟʥʷʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʩʠʥʪʝʪʠʯʥʠʭ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʢʘʟʘʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʽʟ 

ʘʫʛʤʝʥʪʘʮʽʾ ʱʝʣʝʧ ʪʘ ʧʨʠ ʧʣʘʩʪʠʮʽ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʣʠ 

ʥʦʚʽ ʟʘʚʜʘʥʥʷ ï  ʨʦʟʧʨʘʮʶʚʘʪʠ ʥʦʚʠʡ ʢʦʤʧʦʟʠʪʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʷʢʠʡ ʟʘʚʜʷʢʠ  ʚʚʝʜʝʥʥʶ ʫ ʡʦʛʦ ʩʢʣʘʜ ʧʦʣʽʣʘʢʪʠʜʫ, ʤʦʜʠʬʽʢʫʻ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʦʢʨʘʱʫʻ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫʞʝ 

ʚʽʜʦʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʽ ɓ-ʊʂʌ, ʧʨʦʚʝʩʪʠ ʡʦʛʦ ʧʦʨʽʚʥʷʣʴʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʦʮʽʥʢʫ, ʦʙʛʨʫʥʪʫʚʘʪʠ ʩʢʣʘʜ ʛʦʪʦʚʦʛʦ ʢʦʤʧʦʟʠʪʫ ʜʣʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʾ ʧʣʘʩʪʠʢʠ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʪʘ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʚʽʨʢʫ 

ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

         ɺʠʩʥʦʚʢʠ  

         1.   ɺʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʯʘʩʪʦʪʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʧʦ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʤʽʩʴʢʝ ʪʘ ʩʽʣʴʩʴʢʝ ʥʘʩʝʣʝʥʥʷ) ʟʘ 2015-2017 ʨʨ., ʧʦʢʘʟʥʠʢʠ 

ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʨʦʩʣʦʛʦ ʚʽʢʫ ʪʘ ʤʦʣʦʜʽ           



85 
 

 
 

(ʜʦ 17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ), ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʚʠʜʘʣʝʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʯʠʥʠ 

(ʧʘʪʦʣʦʛʽʾ), ʱʦ ʟʫʤʦʚʠʣʘ ʾʭ ʚʪʨʘʪʫ. 

          2.  ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʠʙʨʘʥʦʛʦ 3-ʭ ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʚʠʟʥʘʯʘʣʠʩʴ ʩʪʘʙʽʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʴ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʷʢ ʤʦʣʦʜʦʛʦ, ʪʘʢ ʽ ʜʦʨʦʩʣʦʛʦ ʚʽʢʫ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 302,3 ʜʦ 315,8 ʪʠʩ. ʫ ʮʽʣʦʤʫ 

ʧʦ ʦʙʣʘʩʪʽ. 

          3. ʄʝʪʦʜʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʯʘʩʪʦʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʢʣʘʩʘʤʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʟʘʨʫʙʽʞʥʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ 

ʦʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʙʫʣʦ ʥʝʟʥʘʯʥʝ ʟʘ ʦʙʩʷʛʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘ ʤʝʜʠʯʥʦʤʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʨʠʥʢʫ ʚʽʪʯʠʟʥʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʥʘʣʦʛʽʚ.  

          4.  ʂʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʧʦʪʨʝʙʫ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʧʦʢʨʘʱʝʥʥʽ  

ʚʞʝ ʽʩʥʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ 

ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ʧʦ ʃʴʚʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʫ, ʘ ʟʥʘʯʠʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʘ 

ʝʬʝʢʪʠʚʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥ ̫ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʾ: 

1. ʏʝʨʧʘʢ ʄ.ʆ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʪʦʪʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʦʩʽʙ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʦ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ / ʄ.ʆ.ʏʝʨʧʘʢ // The 2nd International scientific 

and practical conference ñPriority directions of science developmentò (November 25-26, 

2019). SPC ñSci-conf.com.uaò. - Lviv , Ukraine. 2019. ï ʉ. 93-96 [152]. 
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ʈʆɿɼɯʃ 4  

ʉʊɺʆʈɽʅʅʗ,  ɼʆʉʃɯɼɾɽʅʅʗ ʌɯɿʀʂʆ-ʍɯʄɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ʊɸ 

ɯʅɼʀʌɽʈɽʅʊʅʆʉʊɯ ɹɯʆʇʆʃɯʄɽʈʅʆɻʆ ʆʉʊɽʆʇʃɸʉʊʀʏʅʆɻʆ 

ʂʆʄʇʆɿʀʊʋ ʅɸ ʆʉʅʆɺɯ ʌʆʉʌɸʊɯɺ ʂɸʃʔʎɯʖ ʊɸ ʇʆʃɯʃɸʂʊʀɼɯɺ  

     

4.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʦʟʨʦʙʢʘ  

ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

        ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʦʟʠʪʫ ʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʠʙʽʨ ʤʝʪʦʜʫ  

ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, 

ʱʦ  ʜʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʜʝʨʞʫʚʘʪʠ, ʧʝʨʝʚʘʞʥʦ, ʥʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚ ʙʽʦʨʝʟʦʨʙʫʶʯʽ ʧʦʣʽʤʝʨʥʽ 

ʤʽʢʨʦ(ʥʘʥʦ) ʯʘʩʪʠʥʢʠ, ʪʦʙʪʦ, ʪʘʢ ʟʚʘʥʽ, ʢʦʥʪʨʦʣʴʦʚʘʥʦ ʪʨʘʥʩʧʦʨʪʫʶʯʽ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʩʠʩʪʝʤʠ. ɼʦ ʧʝʨʝʚʘʛ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʘʢʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ ʩʠʩʪʝʤ ʚʽʜʥʦʩʷʪʴ:   

- ʣʦʢʘʣʽʟʘʮʽʷ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʜʽʣʷʥʮʽ ʜʽʾ; 

- ʧʨʦʣʦʥʛʫʚʘʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ ʤʦʜʠʬʽʢʘʮʽʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʫ; 

- ʟʘʭʠʩʪ ʯʫʪʣʠʚʠʭ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʨʫʡʥʫʶʯʦʾ ʜʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ 

ʝʥʟʠʤʽʚ.  

         ʄʝʪʦʜ ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʘʤʠ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

ʨʦʟʯʠʥʝʥʥʷ ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ  ʧʦʣʽʤʝʨʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʯʠʥʥʠʢʫ; ʨʦʟʯʠʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ (ʇɸʈ) ʫ ʚʦʜʽ ʟ ʫʚʝʜʝʥʥʷʤ ʫ  ʨʦʟʯʠʥ ʇɸʈ; 

ʧʨʦʚʝʜʝʥʥʷ ʽʥʢʘʧʩʫʣʷʮʽʾ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʙʽʦʨʝʟʦʨʙʫʶʯʠʡ ʧʦʣʽʤʝʨ ʟ 

ʚʠʜʘʣʝʥʥʷʤ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ; ʚʽʜʜʽʣʝʥʥʷ ʽʥʢʘʧʩʫʣʴʦʚʘʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ʧʨʝʧʘʨʘʪʫ) ʟ ʩʫʤʽʰʽ [145]. 

         ʋ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʚʽʪʯʠʟʥʷʥʠʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè, ʷʢʠʡ ʚ ʜʘʥʠʡ ʯʘʩ 
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ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʽʜ ʪʦʨʛʦʚʦʶ ʤʘʨʢʦʶ çɹʽʦʤʽʥè (ʚʠʨʦʙʥʠʮʪʚʘ ʊʆɺ ʎʅʊʇ çʈʘʧʽʜè, 

ʋʢʨʘʾʥʘ) ʪʘ ʻ ʟʘʛʘʣʴʥʦ ʜʦʩʪʫʧʥʠʤ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ [145]. 

         ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʪʫ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʦʜʠʥ ʟ ʨʽʟʥʦʚʠʜʽʚ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʨʢʠ ɹʽʦʤʽʥ ɻʊ-300. ɺʠʙʽʨ  ʜʘʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʫʤʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʠʤ ʡʦʛʦ ʩʢʣʘʜʦʤ, 

ʦʩʢʽʣʴʢʠ ɹʽʦʤʽʥ ɻʊ-300 ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ɻɸʇ ʪʘ ɓ-ʊʂʌ (ʜʦʜʘʪʦʢ ɻ-1 ï 

ʩʝʨʪʠʬʽʢʘʪ ʷʢʦʩʪʽ ɹʽʦʤʽʥʫ ɻʊ-300).  

         ɻɸʇ - Ca10(PO4)6(OH)2  ʭʽʤʽʯʥʠʡ ʪʘ ʢʨʠʩʪʘʣʦʭʽʤʽʯʥʠʡ ʘʥʘʣʦʛ ʤʽʥʝʨʘʣʴʥʦʾ 

ʨʝʯʦʚʠʥʠ ʢʽʩʪʢʠ ʩʩʘʚʮʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ  ʡʦʛʦ ʫʥʽʢʘʣʴʥʽ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

ʘʙʩʦʣʶʪʥʫ ʽʤʫʥʥʫ ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʙʽʦʘʢʪʠʚʥʦʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʪʠ 

ʦʩʪʝʦʛʝʥʝʟ, ʟʨʦʱʫʚʘʪʠʩʴ ʟ ʢʽʩʪʢʦʶ, ʩʣʫʛʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʩʠʥʪʝʟʫ ʢʽʩʪʢʠ ʪʘ ʚʭʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʘʤʽʱʫʶʯʠ ʽʤʧʣʘʥʪʘʪ ʟ 

ɻɸʇ. 

         ɓ-ʊʂʌ - ɓ-Ca3(PO4)2 ʭʽʤʽʯʥʠʡ ʘʥʘʣʦʛ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ,  ʚʦʣʦʜʽʻ ʘʙʩʦʣʶʪʥʦʶ ʙʽʦʩʫʤʽʩʥʽʩʪʶ, ʘʣʝ ʟʘ ʨʘʭʫʥʦʢ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ  

ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɻɸʇ, ʰʚʠʜʰʝ  

ʨʝʟʦʨʙʫʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ. 

         ʋ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʘ ʜʚʦʭʬʘʟʥʘ ʢʝʨʘʤʽʢʘ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʠ ɓ-

ʊʂʌ,  ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʛʨʘʜʽʻʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽʤʧʣʘʥʪʘʪʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʇʨʠ ʨʦʟʯʠʥʝʥʥʽ ʙʽʣʴʰ ʨʦʟʯʠʥʥʦʾ ʬʘʟʠ ɓ-ʊʂʌ, 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʢʘʨʢʘʩ ʟ ɻɸʇ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʦʛʦ ʧʦʨʠʩʪʽʩʪʴ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʟ ʢʽʩʪʢʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʎʝʡ ʧʨʦʮʝʩ 

ʧʦʢʨʘʱʫʻ  ʧʝʨʝʙʽʛ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ɹʽʦʤʽʥʽ ɻʊ-300  ɻɸʇ : ɓ-ʊʂʌ = 80% : 20%. 

         ɺʠʙʽʨ ɹʽʦʤʽʥʫ ɻʊ-300 ʫ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʪʚʦʨʶʚʘʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ  ʨʦʟʤʽʨʠ ʦʩʥʦʚʥʦʾ ʯʘʩʪʢʠ ʡʦʛʦ ʛʨʘʥʫʣ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜ 200 ʜʦ 400 ʤʢʤ ʽ ʻ ʙʣʠʟʴʢʠʤʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ  ʧʝʨʝʚʘʞʥʦ 

ʥʝʚʝʣʠʢʠʭ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (0,5-1,5 ʩʤ3) [99].  
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         ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʤʝʥʰʝ 10 

ʤʢʤ), ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʡʦʛʦ ʧʦʚʝʨʭʥʽ, ʟʨʦʩʪʘʻ ʰʚʠʜʢʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʤʘʪʝʨʽʘʣʫ ʟ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʘʣʝ ʧʦʜʘʣʴʰʠʡ ʧʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʥʝʚʝʣʠʢʠʭ 

ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʝʨʠʬʝʨʽʻʶ ʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʟʘ ʨʘʭʫʥʦʢ ʫʱʽʣʴʥʝʥʥʷ ʯʘʩʪʦʢ ʤʽʞ ʩʦʙʦʶ, ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʨʦʩʪʘʥʥʶ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ.  

         ɺʝʣʠʢʽ ʧʦʨʠʩʪʽ ʛʨʘʥʫʣʠ (1000-3000 ʤʢʤ) ʰʚʠʜʰʝ ʧʨʦʨʦʩʪʘʶʪʴ ʟʘ ʚʩʽʤ 

ʦʙôʻʤʦʤ  ʤʘʪʝʨʽʘʣʫ ʨʝʛʝʥʝʨʘʪʫ, ʦʜʥʘʢ ʾʭ ʥʝʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʥʝʚʝʣʠʢʠʭ 

ʜʝʬʝʢʪʘʭ, ʢʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʤʝʥʰ ʘʢʪʠʚʥʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʘ ʬʨʘʢʮʽʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʦ 

10 ʤʢʤ), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʘʥʫʣʘʤʠ 200-400 ʤʢʤ, ʰʚʠʜʰʝ ʚʟʘʻʤʦʜʽʻ ʟ ʢʽʩʪʢʦʚʦʶ 

ʪʢʘʥʠʥʦʶ, ʜʦʮʽʣʴʥʠʤ ʻ, ʪʘʢʦʞ, ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʜʤʘʣʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ.  

         ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʦʨʦʰʦʢ ʪʘ ʛʨʘʥʫʣʠ çɹʽʦʤʽʥʫè  

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʜʣʷ ʫʩʫʥʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, 

ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʘʪʨʦʬʽʾ 

ʢʽʩʪʢʠ. ʄʘʪʝʨʽʘʣ ʥʝʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ. ʉʪʽʡʢʠʡ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ  ʚʽʜ ï50 

ʜʦ + 850ʦʉ, ʟ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ  5 ʨʦʢʽʚ. 

         ʅʘ ʜʘʥʠʡ ʯʘʩ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʩʪʚʦʨʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ  ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʻ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʫʚʝʜʝʥʥʷ ʚ 

ʙʽʦʨʝʟʦʨʙʫʶʯʽ  ʧʦʣʽʤʝʨʥʽ ʤʽʢʨʦ(ʥʘʥʦ) ʯʘʩʪʢʠ  [3, 217]. 

         ʉʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʭ ʙʽʦʨʝʟʦʨʙʫʶʯʠʭ ʧʦʣʽʤʝʨʽʚ ʦʩʦʙʣʠʚʝ ʟʘʮʽʢʘʚʣʝʥʥʷ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʣʽʤʝʨʠ ʽ ʢʦʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝʪʦʢʩʠʯʥʽ, 

ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʘʩʫ ʙʽʦʨʝʟʦʙʮʽʾ ʟʘʚʜʷʢʠ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (ʜʦʚʞʠʥʠ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʥʮʶʛʘ). ɹʽʦʨʝʟʦʙʮʽʷ  ʧʦʣʽʣʘʢʪʠʜʘ 

ʧʨʦʭʦʜʠʪʴ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʽʣʴʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʝʬʽʨʥʠʭ ʟʚôʷʟʢʽʚ 

ʽ ʚʢʣʶʯʘʻ ʪʨʠ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ: ʧʝʨʰʘ ʩʪʘʜʽʷ ï ʛʝʪʝʨʦʣʽʟ ʧʦʣʽʤʝʨʥʠʭ ʣʘʥʮʶʛʽʚ ʧʦ 
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ʝʩʪʝʨʥʽʡ ʛʨʫʧʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʧʦʣʽʤʝʨʘ; ʜʨʫʛʘ 

ʩʪʘʜʽʷ ï ʧʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʦʶ 

ʚʪʨʘʪʦʶ ʤʘʩʠ ʧʦʣʽʤʝʨʘ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʥʠʭ ʦʣʽʛʦʤʝʨʽʚ ʽ ʤʦʥʦʤʝʨʽʚ (ʟ 

ʚʽʜʚʝʜʝʥʥʷʤ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʦʜʫʢʪʽʚ); ʪʨʝʪʷ ʩʪʘʜʽʷ ï ʧʨʦʭʦʜʠʪʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʚʽʣʴʥʝʥʠʭ ʤʦʥʦʤʝʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʨʦʟʯʠʥʥʽ ʦʣʽʛʦʤʝʨʥʽ 

ʬʨʘʛʤʝʥʪʠ. ʊʨʝʪʷ ʩʪʘʜʽʷ ʟʘʚʝʨʰʫʻ ʧʨʦʮʝʩ ʧʦʚʥʦʾ ʨʝʟʦʨʙʮʽʾ ʧʦʣʽʤʝʨʘ. ʋʪʚʦʨʝʥʽ 

ʨʦʟʯʠʥʥʽ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʫʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʠ ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʚʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʧʦʣʽʤʝʨʠ ʽ ʢʦʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ 

ʢʠʩʣʦʪʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ 

[99, 214]. 

         ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ ʚ ʷʢʦʩʪʽ 

ʧʦʣʽʤʝʨʥʦʛʦ ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʤʝʨʫ ʚʠʢʦʨʠʩʪʘʣʠ ʧʦʣʽʣʘʢʪʠʜʠ  ï ʧʦʣʽʤʝʨʠ 

ʽ ʢʦʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ: Purasorb PL-18, PDLG 7507 (ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʧʘʥʽʾ çPuracè, ʅʽʜʝʨʣʘʥʜʠ), ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʷʢ ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʻ 

ʥʝʪʦʢʩʠʯʥʠʤʠ. ɺʠʨʦʙʥʠʮʪʚʦ ʜʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʚʠʤʦʛ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO 9001:2008, ISO 14001 (ʨʦʟʨʦʙʢʘ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʨʝʘʣʽʟʘʮʽʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ) - ʜʦʜʘʪʦʢ ɻ-2 ʪʘ ʜʦʜʘʪʦʢ ɻ-3. 

         ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʢʦʤʧʦʟʠʪʽ 

ʚʠʛʦʪʦʚʣʝʥʽ ʤʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʫ ʷʢʠʭ ʥʘʚʘʞʢʠ   ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ɹʽʦʤʽʥ ɻʊ 300 - ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ) ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ʜʠʩʧʝʨʩʽʾ - ʧʦʣʽʚʽʥʣ̔ʦʚʦʛʦ ʩʧʠʨʪʫ (ʇɺʉ) ʟʘʣʠʰʘʶʪʴ ʧʦʩʪʽʡʥʠʤʠ ʧʦ ʤʘʩʽ ʫ 

ʢʦʞʥʦʤʫ ʤʦʜʝʣʴʥʦʤʫ ʟʨʘʟʢʫ, ʘ ʚʤʽʩʪ ʧʦʣʽʣʘʢʪʠʜʫ ʟʤʽʥʶʶʪʴ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.1. ʂʨʠʪʝʨʽʻʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʙʫʚ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ  ʡʦʛʦ 

ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ [99]. 
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         ʊʘʙʣʠʮʷ 4.1 - ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʤʦʜʝʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʘʥʦʛʦ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʣʘʢʪʠʜʫ 
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1.  10(4,0) 40(16,0) 200(80,0) 0,50:10 833Ñ46 94Ñ3 

2.  15(5,9) 40(15,7) 200(78,4) 0,75:10 1156Ñ73 94Ñ2 

3.  20(7,7) 40(15,4) 200(76,9) 1,00:10 1240Ñ66 97Ñ3 

4.  25(9,4) 40(15,1) 200(75,5) 1,25:10 1270Ñ67 93Ñ3 

5.  30(11,1) 40(14,8) 200(74,1) 1,50:10 1250Ñ70 65Ñ2 

 

         ɺʩʪʘʥʦʚʣʝʥʦ,  ʱʦ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʦʜʫ ʟʥʘʯʥʦ ʟʨʦʩʪʘʚ ʚʽʜ 833 ʭʚ. ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʃ ʫ 

ʢʦʤʧʦʟʠʪʽ  4,00% (ʤʦʜʝʣʴʥʠʡ ʟʨʘʟʦʢ 1) ʪʘ ʜʦ 1156 ʭʚ. ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʃ ʫ 

ʢʦʤʧʦʟʠʪʽ  5,90% (ʤʦʜʝʣʴʥʠʡ ʟʨʘʟʦʢ 2), ʪʦʙʪʦ ʫ 1,3 ʨʘʟʠ.  ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʃ ʫ ʢʦʤʧʦʟʠʪʽ ʜʦ 7,70% (ʤʦʜʝʣʴʥʠʡ ʟʨʘʟʦʢ 3) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʥʝʟʥʘʯʥʝ ʥʘʨʦʩʪʘʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʜʦ 1240 ʭʚ., ʪʦʙʪʦ ʣʠʰʝ ʫ 1,1 

ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʇʃ.  ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʃ ʫ ʢʦʤʧʦʟʠʪʽ ʜʦ 9,40% (ʤʦʜʝʣʴʥʠʡ ʟʨʘʟʦʢ 4) ʪʘ 11,10% 

(ʤʦʜʝʣʴʥʠʡ ʟʨʘʟʦʢ 5) - ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟʘʣʠʰʘʚʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝʟʤʽʥʥʠʤ ʽ ʩʪʘʥʦʚʠʚ, ʚʽʜʧʦʚʽʜʥʦ - 1270 ʭʚ. ʪʘ 1250 ʭʚ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚʽʜ 4,0% (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜ:ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ - 0,5:10) ʜʦ 9,40% (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜ:ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ - 1,25:10), ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ-
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ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʘʢʪʠʯʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ, ʚʽʜ 93 % ʜʦ 97 

%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʚʥʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʠʥʪʝʟʽ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʦʣʽʣʘʢʪʠʜʫ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʘʭ 

ʚʽʜ  9,40% ʜʦ 11,1% (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜ:ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦ 

1,5:10)  ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʽʟʢʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 65 %, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʘʜʣʠʰʢʫ ʧʦʣʽʣʘʢʪʠʜʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʥʝʟʚôʷʟʘʥʦʤʫ ʩʪʘʥʽ  ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ,  ʫʪʚʦʨʶʶʯʠ ʩʘʤʦʩʪʽʡʥʦ 

ʧʦʣʽʣʘʢʪʠʜʥʽ ʯʘʩʪʢʠ (ʪʘʙʣʠʮʷ 4.1). 

         ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʘʭ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʣʽʜ ʚʚʘʞʘʪʠ 7,70%, ʘ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ 

ʥʴʦʤʫ  - ʧʦʣʽʣʘʢʪʠʜ : ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 1:10.  

         ʋ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ (ʇɸʈ) ʙʽʦʢʦʤʧʦʟʠʪʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ  

ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ (ʇɺʉ) ʟ ʄ.ʤ. 30 000, ʦʩʢʽʣʴʢʠ ʚʽʥ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʾ  ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʷʢʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʦʙôʻʤʥʦʛʦ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʜʠʩʧʝʨʩʽʾ ʥʘ ʩʪʘʜʽʾ ʢʘʧʩʫʣʶʚʘʥʥʷ, ʷʢʠʡ ʩʪʚʦʨʶʻ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʙʘʨôʻʨ ʤʽʞ ʯʘʩʪʢʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʢʦʤʧʦʟʠʪʫ. 

         ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘʧʨʘʚʣʝʥʦʾ ʜʦʩʪʘʚʢʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʨʝʯʦʚʠʥʠ ʘʙʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʘʛʝʥʪʘ ʯʝʨʝʟ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʡ ʙʘʨôʻʨ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʦʤʙʽʥʘʮʽʶ ʧʦʣʽʣʘʢʪʠʜʽʚ ʪʘ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ (97). ʇʦʣʽʣʘʢʪʠʜʠ ʚ ʢʦʤʙʽʥʘʮʽʾ 

ʟ ʧʦʣʽʚʽʥʽʣʦʚʠʤ ʩʧʠʨʪʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʟʦʢʨʝʤʘ, ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ 

ʧʦʣʽʤʦʨʬʥʠʭ ʬʦʨʤ ʥʘʣʪʨʝʢʩʦʥʫ, ʥʘʧʨʠʢʣʘʜ,  ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ɺʠʚʽʪʨʦʣ [194]. 

ʇʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʣʽʚʽʥʽʣʧʽʨʦʜʦʥʦʤ, ʪʘʢʦʞ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʅʘʣʪʝʪʣʦʥʛ [50, 51, 52].  

         ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʤʽʩʪʫ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʽ ʛʦʪʫʚʘʣʠ 

ʤʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʫ ʷʢʠʭ ʥʘʚʘʞʢʠ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ - 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ɹʽʦʤʽʥ ɻʊ-300) ʪʘ ʧʦʣʽʣʘʢʪʠʜʫ ʟʘʣʠʰʘʣʠʩʴ 

ʧʦʩʪʽʡʥʠʤʠ ʚ ʤʘʩʦʚʦʤʫ ʚʠʨʘʟʽ, ʘ ʚʤʽʩʪ ʇɺʉ ʟʤʽʥʶʚʘʣʠ. ʂʨʠʪʝʨʽʻʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 
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ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʙʫʚ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʟ ʡʦʛʦ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.2. 

 

        ʊʘʙʣʠʮʷ 4.2 - ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʤʦʜʝʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ 
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ʂʦʥʮʝʥʪʨʘʮʽʾ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʤʛ (ʚ/ʦʙ.%)  ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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=
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1.  20 (8,33) 20 (8,33) 200 (83,34) 0,50:10 1090Ñ79 

2.  30 (12,00) 20 (8,00) 200 (80,00) 0,75:10 1180Ñ72 

3.  40 (15,40) 20 (7,70) 200 (76,9) 1,00:10 1240Ñ86 

4.  50 (18,50) 20 (7,40) 200 (74,10) 1,25:10 1140Ñ76 

5.  60 (21,40) 20 (7,20) 200 (71,40) 1,50:10 1030Ñ76 

           

         ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ 

ʢʦʤʧʦʟʠʪʫ ʫ ʚʦʜʫ ʧʣʘʚʥʦ ʥʘʨʦʩʪʘʚ ʚʽʜ 1090 ʭʚ. (ʢʦʥʮʝʥʪʨʘʮʽʷ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʽ 

ʩʪʘʥʦʚʠʣʘ 8,33%), 1180 ʭʚ. (ʢʦʥʮʝʥʪʨʘʮʽʷ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʽ ʩʪʘʥʦʚʠʣʘ 12,00%) ʽ 

ʜʦʩʷʛʥʫʚ  ʤʘʢʩʠʤʫʤʫ - 1240 ʭʚ. ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʽ 15,40%. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɺʉ ʫ ʢʦʤʧʦʟʠʪʽ ʜʦ 18,50%  ʪʘ 21,40% ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʠʚʩʷ ʽ ʩʪʘʥʦʚʠʚ, ʚʽʜʧʦʚʽʜʥʦ  1140 ʭʚ. ʪʘ 1030 ʭʚ. 

(ʪʘʙʣʠʮʷ 4.2) 

         ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ʚ 

ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʘʭ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʣʽʜ ʚʚʘʞʘʪʠ 15,40%, ʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʇɺʉ:ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 1:5. 
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         ɺʠʭʦʜʷʯʠ ʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ  ʩʢʣʘʜ ʙʽʦʢʦʤʧʦʟʠʪʫ. 

         100 ʛ ʢʦʤʧʦʟʠʪʫ ʤʽʩʪʠʪʴ: 

         ʂʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ  - 76,90 ʛ 

         ʇʦʣʽʣʘʢʪʠʜʫ ï 7,70 ʛ 

         ʇʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ï 15,40 ʛ 

         ʅʘ ʧʨʦʮʝʩ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʧʦʣʽʤʝʨʥʫ 

ʤʘʪʨʠʮʶ ʚʧʣʠʚʘʻ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʫ, ʰʚʠʜʢʽʩʪʴ ʫʚʝʜʝʥʥʷ ʚ ʩʫʤʽʰ ʨʦʟʯʠʥʫ ʧʦʣʽʣʘʢʪʠʜʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʮʝʩ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  ʩʢʣʘʜʫ 

ʢʦʤʧʦʟʠʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʘ ʧʨʦʮʝʩ 

ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʫ ʪʘʙʣʠʮʽ 4.3. 

 

          ʊʘʙʣʠʮʷ 4.3 - ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʮʝʩʫ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ  ʚʽʜ ʰʚʠʜʢʦʩʪʽ  

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ* (ʜʽʘʤʝʪʨ ʨʝʘʢʪʦʨʘ 45 ʤʤ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʽʘʤʝʪʨʦʤ 

ʤʽʰʘʣʢʠ ʽ ʨʝʘʢʪʦʨʘ ʩʢʣʘʜʘʻ 0,55) 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ  

ʧʦʢʘʟʥʠʢʘ 

ʄʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʢʦʤʧʦʟʠʪʫ 

1 2 3 4 5 

ʐʚʠʜʢʽʩʪʴ  

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʦʙ/ʭʚ. 

 

200 

 

300 

 

400 

 

500 

 

600 

ʂʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ,  

ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ- 

ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ὼӶ
ЎὼȟϷ (n=3) 

 

 

 

71 Ñ2 

 

 

 

85Ñ3 

 

 

 

93Ñ3 

 

 

 

97Ñ3 

 

 

 

95Ñ2 

 

*ʇʨʠʤʽʪʢʘ: ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʤʽʰʽ ʩʪʘʥʦʚʠʣʘ 40-45Áʉ; ʰʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ 

ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ 0,1  % ʧʦʣʽʣʘʢʪʠʜʫ /ʭʚ. 

 

         ɺʠʷʚʣʝʥʦ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʢ̔ ʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ: ʷʢʱʦ ʧʨʠ 
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ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ 200 ʦʙ/ʭʚ. ʩʪʫʧʽʥʴ ʟʚôʷʟʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 

71 %, ʧʨʠ 300 ʦʙ/ʭʚ.- ʟʨʦʩʣʘ ʜʦ 85 %, ʪʦ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 400 ʜʦ 600 ʦʙ/ʭʚ. ï ʜʦʩʷʛʣʘ 

ʤʘʢʩʠʤʫʤʫ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 93 % ʜʦ 97 %.  

         ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ ʥʘ 

ʧʨʦʮʝʩ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.4.          

 

             ʊʘʙʣʠʮʷ 4.4 - ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʮʝʩʫ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ* (ʜʽʘʤʝʪʨ ʨʝʘʢʪʦʨʘ 45 ʤʤ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʜʽʘʤʝʪʨʦʤ ʤʽʰʘʣʢʠ ʽ ʨʝʘʢʪʦʨʘ ʩʢʣʘʜʘʻ 0,55) 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʄʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʢʦʤʧʦʟʠʪʫ 

1 2 3 4 5 

ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ  

ʩʫʤʽʰʽ, Áʉ 
25·30 30·35 35·40 40·45 45·50 

ʂʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ,  

ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ- 

ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ὼӶ
ЎὼȟϷ (n=3) 

 

 

62Ñ5 

 

 

78Ñ5 

 

 

85Ñ5 

 

 

97Ñ3 

 

 

95Ñ4 

 

*ʇʨʠʤʽʪʢʘ: ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ ʩʪʘʥʦʚʠʣʘ 500 ʦʙ/ʭʚ.; ʰʚʠʜʢʽʩʪʴ 

ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ 0,1 % ʧʦʣʽʣʘʢʪʠʜʫ/ʭʚ. 

 

          ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʤʽʰʽ ʟʙʽʣʴʰʫʻʪʴʩʷ  ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, 

ʟʚôʷʟʘʥʦʛʦ ʟ̔ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ: ʪʦʙʪʦ, ʷʢɦʦ ʚ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ   25-30Áʉ  ʩʪʫʧʽʥʴ ʟʚôʷʟʫʚʘʥʥʷ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ ï 62 %,  ʚ ʜʽʘʧʘʟʦʥʽ        

ʪʝʤʧʝʨʘʪʫʨ  30-35Áʉ ï ʟʨʦʩʣʘ ʜʦ 78 %. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʜʝʨʞʘʥʽ ʚ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ 40-45Áʉ ï ʩʪʫʧʽʥʴ ʟʚôʷʟʫʚʘʥʥʷ  97 % (ʪʘʙʣʠʮʷ 4.4).     

         ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ ʥʘ ʧʨʦʮʝʩ 

ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.5. 

         ɿʘ ʤʽʨʦʶ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ ʚʽʜ 0,05 ʜʦ 

0,15% ʧʦʣʽʣʘʢʪʠʜʫ/ʭʚ. ʢ̔ ʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ          

ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʤʘʢʩʠʤʘʣʴʥʘ ʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 93% ʜʦ 97%.  
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 ʊʘʙʣʠʮʷ 4.5 - ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʮʝʩʫ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ (ʢʦʥʮʝʥʪʨʘʮʽʾ) ʫ ʩʫʤʽʰʽ* (ʜʽʘʤʝʪʨ ʨʝʘʢʪʦʨʘ 45 ʤʤ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʽʘʤʝʪʨʦʤ ʤʽʰʘʣʢʠ ʽ ʨʝʘʢʪʦʨʘ ʩʢʣʘʜʘʻ 0,55)  

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʄʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʢʦʤʧʦʟʠʪʫ 

1 2 3 4 5 

ʐʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ 

ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ,  

%  ʧʦʣʽʣʘʢʪʠʜʫ/ʭʚ. 

 

0,05 

 

0,10 

 

0,15 

 

0,20 

 

0,25 

ʂʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ,  

ʟʚôʷʟʘʥʦʛʦ ʟ ʢʘʣʴʮʽʡ- 

ʬʦʩʬʘʪʥʠʤ  ʢʦʤʧʦʥʝʥʪʦʤ, 

ὼӶЎὼȟϷ (n=3) 

 

 

 

96Ñ3 

 

 

 

97Ñ3 

 

 

 

93Ñ3 

 

 

 

86Ñ3 

 

 

 

72Ñ2 

 

*ʇʨʠʤʽʪʢʘ: ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʤʽʰʽ ʩʪʘʥʦʚʠʣʘ 40-45Áʉ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 500 

ʦʙ/ʭʚ. 

 

         ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ ʜʦ 

0,20 ʪʘ 0,25%  ʧʦʣʽʣʘʢʪʠʜʫ/ʭʚ. ʩʪʫʧʽʥʴ ʟʚôʷʟʫʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

86% ʽ 72%. (ʪʘʙʣʠʮʷ 4.5). 

         ɿ ʫʨʘʭʫʚʘʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  ʜʦʩʣʽʜʞʝʥʴ ʟ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʦʟʠʪʫ.  

         ʋ ʤʽʨʥʫ  ʢʦʣʙʫ ʻʤʥʽʩʪʶ 50 ʤʣ ʚʥʦʩʷʪʴ 0,160 ʛ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ʪʘ 

ʟʤʽʰʫʶʪʴ ʟ 30-40 ʤʣ ʚʦʜʠ  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 60-65Áʉ ʧʨʦʪʷʛʦʤ 15-20 ʭʚ., ʨʦʟʯʠʥ ʫ 

ʢʦʣʙʽ ʜʦʚʦʜʷʪʴ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ  (ʨʦʟʯʠʥ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ).   

         ʋ ʤʽʨʥʫ  ʢʦʣʙʫ ʻʤʥʽʩʪʶ 10 ʤʣ ʚʥʦʩʷʪʴ 0,300 ʛ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ ʟʤʽʰʫʶʪʴ ʟ 6-7 

ʤʣ ʭʣʦʨʦʬʦʨʤʫ ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ. ʆʙôʻʤ ʨʦʟʯʠʥʫ ʫ ʢʦʣʙʽ ʜʦʚʦʜʷʪʴ 

ʭʣʦʨʦʬʦʨʤʦʤ  ʜʦ ʤʽʪʢʠ (ʨʦʟʯʠʥ ʧʦʣʽʣʘʢʪʠʜʫ). 

         ʋ ʭʽʤʽʯʥʫ ʩʢʣʷʥʢʫ  ʻʤʥʽʩʪʶ 75 ʤʣ ʚʥʦʩʷʪʴ 0,200 ʛ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪ ʤʘʨʢʠ ɹʽʦʤʽʥ ɻʊ-300 ʜʦʜʘʶʪʴ 12,5 ʤʣ ʨʦʟʯʠʥʫ ʇɺʉ,  2,5 ʤʣ ʚʦʜʠ,  

ʧʦʤʽʰʘʶʪʴ ʩʢʣʷʥʢʫ  ʥʘ ʤʘʛʥʽʪʥʫ ʤʽʰʘʣʢʫ MSH-300 çBiosanè (ʃʘʪʚʽʷ), 
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ʧʝʨʝʤʽʰʫʶʪʴ ʟʽ ʰʚʠʜʢʽʩʪʶ 500 ʦʙ./ʭʚ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 40-45Áʉ  ʪʘ ʧʽʧʝʪʢʦʶ 

ʻʤʥʽʩʪʶ 1 ʤʣ  ʧʦ ʢʨʘʧʣʷʤ ʚʥʦʩʷʪʴ ʫ ʩʫʤʽʰ ʧʨʠʙʣʠʟʥʦ 0,7 ʤʣ  3% ʨʦʟʯʠʥʫ 

ʧʦʣʽʣʘʢʪʠʜʫ ʟʽ ʰʚʠʜʢʽʩʪʶ 30 ʢʨ./ʭʚ. (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜ:ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 1:10)  ʘʙʦ 0,5 ʤʣ 3% ʨʦʟʯʠʥʫ ʧʦʣʽʣʘʢʪʠʜʫ ʟʽ ʰʚʠʜʢʽʩʪʶ 30 

ʢʨ./ʭʚ. (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜ:ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 0,75:10). 

ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʨʦʟʯʠʥʫ ʧʦʣʽʣʘʢʪʠʜʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʙʽʣʴʰʫʶʪʴ ʜʦ 

750 ʦʙ./ʭʚ.. ʇʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʦʪʷʛʦʤ 5-7 ʭʚ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï 40-45Áʉ 

(ʜʦ ʟʥʠʢʥʝʥʥʷ ʟʘʧʘʭʫ ʭʣʦʨʦʬʦʨʤʫ), ʘ ʟʛʦʜʦʤ ʧʝʨʝʤʽʰʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 55-

65Áʉ ʱʝ ʧʨʦʪʷʛʦʤ 4-5 ʭʚ. [99].  

         ʉʢʣʷʥʢʫ ʟʥʽʤʘʶʪʴ ʟ ʤʽʰʘʣʢʠ, ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʬʽʣʴʪʨʫʶʪʴ ʯʝʨʝʟ ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ ʧʘʧʽʨ. ʆʩʘʜ ʧʨʦʤʠʚʘʶʪʴ 10-

15 ʤʣ ʚʦʜʠ ʽ ʚʠʩʫʰʫʶʪʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ (ʧʨʦʪʷʛʦʤ 

10-12 ʛʦʜ.).  ʆʩʘʜ ʦʙʝʨʝʞʥʦ  ʟʥʽʤʘʶʪʴ ʰʧʘʪʝʣʝʤ ʟ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʽ 

ʧʦʤʽʱʘʶʪʴ ʚ ʩʢʣʷʥʠʡ ʬʣʘʢʦʥ ʻʤʥʽʩʪʶ 10 ʤʣ, ʷʢʠʡ ʧʦʤʽʱʘʶʪʴ  ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʫ 

ʙʘʥʶ ʽ ʦʟʚʫʯʫʶʪʴ ʧʨʦʪʷʛʦʤ 20 ʭʚ. ʋʪʚʦʨʶʶʪʴʩʷ ʛʨʘʥʫʣʠ (ʤʽʢʨʦʩʬʝʨʠ) ʢʦʤʧʦʟʠʪʫ 

ʨʦʟʤʽʨʦʤ 200-450 ʤʢʤ [99].  

        ʊʘʢʠʤ ʯʠʥʦʤ: 

- ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʫʤʦʚʘʭ ʦʜʝʨʞʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ 

ʢʦʤʧʦʟʠʪʽ  ʧʦʣʽʣʘʢʪʠʜ : ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 1 : 10 ʜʦʩʷʛʥʫʪʦ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ̔ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ - 97%, ʧʨʠ 

ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʣʽʣʘʢʪʠʜʫ  ʫ ʢʦʤʧʦʟʠʪʽ ʩʪʘʥʦʚʠʪʴ 7,70%; 

- ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʢʦʤʧʦʟʠʪʽ  ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ : 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 1:5 ʜʦʩʷʛʥʫʪʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ, ʧʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ʚ 

ʢʦʤʧʦʟʠʪʽ ʩʪʘʥʦʚʠʪʴ 15,40%; 

- ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ 

ʢʦʤʧʦʟʠʪʫ  ʪʘ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʘʥʦʛʦ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ 
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ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʣʘʢʪʠʜʫ  ʫ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚʽʜ 4,0% ʜʦ 

9,40%, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʚʥʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʠʥʪʝʟʽ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽʣʘʢʪʠʜʫ;      

- ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ, ʾʾ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʫʚʝʜʝʥʥʷ 

ʧʦʣʽʣʘʢʪʠʜʫ (ʢʦʥʮʝʥʪʨʘʮʽʾ) ʫ ʩʫʤʽʰ ʢʦʨʝʣʶʻ ʟ ʢʽʣʴʢʽʩʪʶ ʧʦʣʽʣʘʢʪʠʜʫ, ʟʚôʷʟʘʥʦʛʦ ʟ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ 

ʩʪʘʥʦʚʣʷʪʴ: ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ  ʩʫʤʽʰʽ  ʚʽʜ 400 ʜʦ 600 ʦʙ/ʭʚ., ʜʽʘʧʘʟʦʥ 

ʪʝʤʧʝʨʘʪʫʨ 40-45Áʉ;  ʰʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʧʦʣʽʣʘʢʪʠʜʫ ʫ ʩʫʤʽʰ ʚʽʜ 0,05 ʜʦ 

0,15%ʧʦʣʽʣʘʢʪʠʜʫ/ʭʚ., ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ  ʩʪʫʧʽʥʴ ʟʚôʷʟʫʚʘʥʥʷ   ʧʦʣʽʣʘʢʪʠʜʫ 

ʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪ 93-97%. 

 

4.2  ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

         ɺʘʞʣʠʚʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʚʦʨʝʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ 

ʚʠʩʦʢʠʤʠ ʦʩʪʝʽʥʪʝʛʨʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʦʧʪʠʤʘʣʴʥʠʤʠ ʙʽʦʨʝʟʦʨʙʫʶʯʠʤʠ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ:  

- ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʨʝʯʦʚʠʥ ʟ ʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʦʟʠʪʫ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʥʫʪʦʾ ʧʦʚʝʨʭʥʽ 

ʤʽʥʝʨʘʣʴʥʦʾ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ, ʟʦʢʨʝʤʘ, ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʨʝʯʦʚʠʥ,  ʚ ʧʦʣʽʤʝʨʥʽʡ 

ʤʘʪʨʠʮʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʚʟʘʻʤʦʜʽʶ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʧʦʣʽʤʝʨʫ ʥʘ ʨʽʚʥʽ 

ʬʽʟʠʯʥʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʧʦʥʠʞʫʚʘʪʠʩʷ ʤʽʞʬʘʟʥʠʡ ʥʘʪʷʛ, 

ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʜʦʩʣʽʜʞʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʾ (ɯʏ) ʩʧʝʢʪʨʦʩʢʦʧʽʾ;  

- ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʽ:  

- ʧʦ-ʧʝʨʰʝ, ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ ʟ ʛʨʘʥʫʣ ʢʦʤʧʦʟʠʪʫ, ʷʢʘ ʻ 

ʢʨʠʪʝʨʽʻʤ  ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʷʜʨʦʤ ʟ ʧʦʣʽʣʘʢʪʠʜʥʦʶ  ʦʙʦʣʦʥʢʦʶ 

ʥʘ ʨʽʚʥʽ ʬʽʟʠʯʥʠʭ ʩʠʣ; ʦʩʪʘʥʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ  ʧʨʠʨʦʜʦʶ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. 
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ɿʦʢʨʝʤʘ, ʧʦʣʽʣʘʢʪʠʜʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʫ ʾʭ ʩʢʣʘʜʽ ʢʘʨʙʦʥʽʣʴʥʦʛʦ ʢʠʩʥʶ ʽ 

ʚʠʩʦʢʦʾ ʛʥʫʯʢʦʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʥʮʶʛʘ ʟʜʘʪʥʽ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ; 

- ʧʦ-ʜʨʫʛʝ, ʪʦʚʱʠʥʘ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ, ʦʩʢʽʣʴʢʠ ʦʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʚʠʚʽʣʴʥʝʥʥʷ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʦʩʪʝʦʽʥʪʝʛʨʫʶʯʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ  ʨʝʛʫʣʶʻʪʴʩʷ ʪʦʚʱʠʥʦʶ ʦʙʦʣʦʥʢʠ ʽ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ ʢʦʤʧʦʟʠʪʫ, ʘ 

ʪʘʢʦʞ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʧʦʣʽʣʘʢʪʠʜʫ. 

 

4.2.1 ʉʧʝʢʪʨʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʚʟʘʻʤʦʜʽʾ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟ ʧʦʣʽʣʘʢʪʠʜʦʤ 

           

         ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ (ʧʦʣʽʣʘʢʪʠʜʦʤ) ʽ 

ʤʽʥʝʨʘʣʴʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ (ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ) ʟʜʽʡʩʥʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʟʘ ʟʘʤʽʱʝʥʥʷʤ ʭʘʨʘʢʪʝʨʥʠʭ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ [137, 

144, 148].  

         ʅʘ ʨʠʩʫʥʢʫ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ɯʏ ʩʧʝʢʪʨ 1% ʨʦʟʯʠʥʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ 

ʭʣʦʨʦʬʦʨʤʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʧʝʢʪʨʦʤ ʭʣʦʨʦʬʦʨʤʫ. ʅʘʚʝʜʝʥʽ ʩʧʝʢʪʨʠ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʫ ɯʏ-ʩʧʝʢʪʨʘʭ ʧʦʣʽʣʘʢʪʠʜʽʚ ʧʨʠʩʫʪʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʟ 

ʯʘʩʪʦʪʦʶ 1760 ʩʤ-1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʘʨʙʦʥʽʣʴʥʠʤ  ʛʨʫʧʘʤ (ʉ=ʆ) (ʨʠʩʫʥʦʢ 4.1). 

           ʅʘ ʨʠʩʫʥʢʫ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ɯʏ-ʩʧʝʢʪʨ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ (ʘ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʘʣʴʮʽʡ ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ (ʙ). ɺ ɯʏ-ʩʧʝʢʪʨʘʭ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ɹʽʦʤʽʥʫ ɻʊ-300 (ʛʽʜʨʦʢʩʠʣʘʧʘʪʠʪʫ + ɓ-ʊʂʌ) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʟ ʯʘʩʪʦʪʘʤʠ 650-550 ʩʤ-1 ʪʘ 3700 - 3400 ʩʤ-1, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʛʽʜʨʦʢʩʠʣʴʥʠʤ ʛʨʫʧʘʤ (ʆʅ). ʉʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʟ ʯʘʩʪʦʪʘʤʠ 1200 - 940 

ʩʤ-1 ʩʚʽʜʯʠʣʘ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ɓ-ʊʂʌ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ï ʬʦʩʬʘʪʥʠʭ ʛʨʫʧ 

(ʈʆ4)3 (ʨʠʩʫʥʦʢ 3.2 ʙ) [144, 148]. 



 
 

 
 

 

 

 

 

ʈʠʩʫʥʦʢ 4.1 - ɯʏ-ʩʧʝʢʪʨ 1% ʨʦʟʯʠʥʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʭʣʦʨʦʬʦʨʤʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʧʝʢʪʨʦʤ ʭʣʦʨʦʬʦʨʤʫ 

           



 
 

 
 

 

 

 

ʈʠʩʫʥʦʢ 4.2 -  ɯʏ-ʩʧʝʢʪʨʠ: ʘ) ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʟʠʪ; 

                   ʙ) ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʦʥʝʥʪ 



 
 

 
 

          ɺ ɯʏ-ʩʧʝʢʪʨʘʭ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɯʏ-ʩʧʝʢʪʨʘʤʠ ʢʘʣʴʮʽʡ ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʜʘʪʢʦʚʦ ʟôʷʚʣʷʣʘʩʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʟ ʯʘʩʪʦʪʘʤʠ 1845-1730 ʩʤ-1, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʘ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʢʦʤʧʦʟʠʪʽ ʧʦʣʽʣʘʢʪʠʜʫ (ʨʠʩʫʥʦʢ 4.2 ʘ). 

         ʉʤʫʛʘ ʤʘʻ ʫʰʠʨʝʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʧʝʨʝʛʠʥʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭ ʩʤʫʛ. ɿʦʢʨʝʤʘ,  ʥʘʢʣʘʜʘʥʥʷ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟ ʤʘʢʩʠʤʫʤʦʤ 

1760 ʩʤ-1, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʧʦʣʽʣʘʢʪʠʜʫ ʽ ʩʤʫʛʠ ʮʽʻʾ ʞ ʛʨʫʧʠ ʟ ʙʘʪʦʭʨʦʤʥʠʤ ʟʩʫʚʦʤ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʡ ʜʣʷ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚʟʘʻʤʦʜʽʾ ʟ 

ʤʽʥʝʨʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʦʤʧʦʟʠʪʫ.  

         ʅʘ ʨʠʩʫʥʢʫ 4.3. ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʦʟʢʣʘʜʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ 

ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ɻʘʫʩʦʤ ʚ ɯʏ-ʩʧʝʢʪʨʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʪʦʪ  1825-1715 ʩʤ-1 ʥʘ ʜʚʘ ʧʽʢʘ. ʆʜʠʥ ʟ ʥʠʭ, ʧʨʠ ʯʘʩʪʦʪʽ 

1771ʩʤ-1, ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʣʴʥʽ ʢʘʨʙʦʥʽʣʴʥʽ ʛʨʫʧʠ, ʘ ʜʨʫʛʠʡ, ʧʨʠ ʯʘʩʪʦʪʽ 1741 ʩʤ-1, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚôʷʟʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ 

ʧʦʣʽʣʘʢʪʠʜʫ  ʟ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʢʦʤʧʦʟʠʪʫ. ɼʘʥʠʤ ʘʥʘʣʽʟʦʤ, ʷʢʠʡ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʘʢʝʪʫ çOriginè, ʚʠʷʚʣʝʥʦ ʙʘʪʦʭʨʦʤʥʠʡ ʟʩʫʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ 

ʧʨʠʙʣʠʟʥʦ ʥʘ  20 ʩʤ-1: ʟ ʽʥʪʝʨʚʘʣʫ ʯʘʩʪʦʪ 1845-1735 ʩʤ-1 ʚ ɯʏ-ʩʧʝʢʪʨʽ ʧʦʣʽʣʘʢʪʠʜʫ 

ʜʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʪʦʪ 1825-1715 ʩʤ-1 ʚ ɯʏ-ʩʧʝʢʪʨʽ ʢʦʤʧʦʟʠʪʫ, ʪʦʙʪʦ ʫ ʙʽʣʴʰ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ ʽʥʪʝʨʚʘʣ. ɼʣʷ ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʽʥʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱ ʩʢʣʘʜʦʚʠʭ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʤʽʱʝʥʥʷ ʩʘʤʠʭ ʤʘʢʩʠʤʫʤʽʚ [148]. 

         ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʷʚʣʝʥʠʡ ʙʘʪʦʭʨʦʤʥʠʡ ʟʩʫʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʥʘ  20 ʩʤ-1 ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʦʣʷʨʥʠʤʠ ʛʨʫʧʘʤʠ ʤʽʥʝʨʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʟ ʯʘʩʪʠʥʦʶ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ ʧʦʣʽʣʘʢʪʠʜʫ ʥʘ ʨʽʚʥʽ ʧʦʣʷʨʥʠʭ ʽ 

ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʧʩʫʣʶʚʘʥʥʷ ʥʘʚʽʪʴ  ʚ ʧʦʣʷʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʦʜʠ  [137, 148]. 
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         ʏʘʩʪʢʘ ʧʣʦʱʽ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʛʥʘʣʫ ʟ ʯʘʩʪʦʶ 1741 ʩʤ-1 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ 72-76% ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʪʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʚôʷʟʘʥʦʤʫ ʩʪʘʥʽ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.3 - ʈʦʟʢʣʘʜʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟʘ 

ɻʘʫʩʦʤ ʚ ɯʏ-ʩʧʝʢʪʨʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚ 

 ʽʥʪʝʨʚʘʣʽ ʯʘʩʪʦʪ  1825-1715 ʩʤ-1 ʥʘ ʜʚʘ ʧʽʢʘ 

 

         ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʘʢʘ ʞ ʯʘʩʪʢʘ ʤʘʢʨʦʤʦʣʝʢʫʣ 

ʧʦʣʽʣʘʢʪʠʜʫ ï 72-76% ʻ ʢʦʨʜʠʥʘʮʽʡʥʦ ʟʚôʷʟʘʥʠʤʠ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʢʦʤʧʦʟʠʪʫ [148]. 
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4.2.2 ɼʦʩʣʽʜʞʝʥʥʷ  ʯʘʩʪʦʢ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ  ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

         ɺʘʞʣʠʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʤʧʦʟʠʪʫ ʻ ʨʦʟʤʽʨ ʡʦʛʦ ʯʘʩʪʦʢ ʪʘ ʪʦʚʱʠʥʘ 

ʦʙʦʣʦʥʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʟʘʻʤʦʜʽʶ ʢʦʤʧʦʟʠʪʫ ʟ ʢʽʩʪʢʦʚʦʶ 

ʪʢʘʥʠʥʦʶ. 

         ɿʘ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʠʤʠ ʟ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʡ (ʟʙʽʣʴʰʝʥʥʷ 10ʭ40) ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʯʘʩʪʢʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʷʢ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ: ʨʦʟʤʽʨʦʤ 3-8 ʤʢʤ 

(ʨʠʩʫʥʦʢ 4.4), ʪʘʢ ʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʽ: ʨʦʟʤʽʨʦʤ 200-400 ʤʢʤ (ʨʠʩʫʥʦʢ 4.5) ʻ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʽʟ ʯʘʩʪʢʦʚʦ ʦʢʨʫʛʣʠʤʠ ʢʨʘʷʤʠ, ʟʜʘʪʥʽ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʘʛʣʦʤʝʨʘʪʽʚ.   

 

 

ʈʠʩʫʥʦʢ 4.4 - ʏʘʩʪʢʠ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  

ʢʦʤʧʦʥʝʥʪʫ (ʤʘʪʝʨʽʘʣʫ). ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 

         

         ʅʘ ʨʠʩʫʥʢʫ 4.6 ʥʘʚʝʜʝʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʢʦʤʧʦʟʠʪʫ, ʱʦ ʦʜʝʨʞʘʥʠʡ ʥʘ 

ʦʩʥʦʚʽ  ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ʤʘʪʝʨʽʘʣʫ) (ʨʦʟʤʽʨ 

ʯʘʩʪʦʢ 3-8 ʤʢʤ) ʽ ʧʦʣʽʣʘʢʪʠʜʫ. 
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ʈʠʩʫʥʦʢ 4.5 - ʏʘʩʪʢʠ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɿʙʽʣʴʰʝʥʥʷ 10ʭ10 (1 ʧʦʜʽʣʢʘ ʤʽʢʨʦʤʝʪʨʠʯʥʦʾ ʰʢʘʣʠ = 10ʤʢʤ) 

   

         ʂʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  ʪʘ ʧʦʣʽʣʘʢʪʠʜʫ ʙʫʚ 

ʦʜʝʨʞʘʥʠʡ ʥʘ ʬʨʘʢʮʽʷʭ (ɻɸʇ + ɓ-ʊʂʌ) ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ.  

 

ʈʠʩʫʥʦʢ 4.6 -  ʏʘʩʪʢʠ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ  

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 
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ʈʠʩʫʥʦʢ 4.7 - ɻʽʩʪʦʛʨʘʤʘ  ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʢ ʢʦʤʧʦʟʠʪʫ ʟʘ  

ʜʘʥʠʤʠ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ (ʨʠʩʫʥʦʢ 3.6)   

 

           ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʮʽʻʾ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ( ʨʠʩʫʥʦʢ 3.6) ʫ ʚʠʛʣʷʜʽ ʛʽʩʪʦʛʨʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʢ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.7  -  ʜʝʤʦʥʩʪʨʫʻ, ʱʦ 

ʨʦʟʧʦʜʽʣ ʤʘʻ ʦʜʥʦʤʦʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʩʪʘʥʦʚʠʪʴ 4,8 ʤʢʤ, 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 0,8 ʤʢʤ,  95% ʯʘʩʪʦʢ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 

3,5·6,5 ʤʢʤ.     

           ʅʘ ʨʠʩʫʥʢʫ 4.8  -  ʥʘʚʝʜʝʥʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʢʦʤʧʦʟʠʪʫ, ʱʦ ʦʜʝʨʞʘʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ʤʘʪʝʨʽʘʣʫ) ʽ 

ʧʦʣʽʣʘʢʪʠʜʫ. ɿʘ ʜʘʥʠʤʠ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʧʦʙʫʜʦʚʘʥʦ ʛʽʩʪʦʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʢ,  ʥʘʚʝʜʝʥʦʶ ʥʘ ʨʠʩʫʥʢʫ 3.9, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʨʦʟʧʦʜʽʣ ʤʘʻ 

ʦʜʥʦʤʦʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʩʪʘʥʦʚʠʪʴ 312,0 ʤʢʤ, 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 80,0 ʤʢʤ, 95% ʯʘʩʪʦʢ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 

180,0 · 480,0 ʤʢʤ.  
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ʈʠʩʫʥʦʢ 4.8 - ʏʘʩʪʢʠ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ  

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʙʽʣʴʰʝʥʥʷ  10ʭ4 

 

 

 

ʈʠʩʫʥʦʢ 4.9 -  ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʦʢ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ  

ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  
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ʈʠʩʫʥʦʢ 4.10 - ʏʘʩʪʢʘ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ  

ʢʘʣʴʮʽʡ ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 

 

         ʏʘʩʪʢʠ ʦʜʝʨʞʘʥʠʭ ʥʘʤʠ ʟʨʘʟʢʽʚ, ʷʢ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʦʤʧʦʟʠʪʫ  (ʨʠʩʫʥʦʢ 

4.5), ʪʘʢ ʽ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ʨʠʩʫʥʦʢ 4.10), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʙʫʚʘʶʪʴ ʙʽʣʴʰ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʪʘ  

ʤʝʥʰʦʶ ʤʽʨʦʶ ʫʪʚʦʨʶʶʪʴ ʘʛʣʦʤʝʨʘʪʠ. 

 

4.2.3  ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

          ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠ ʩʠʥʪʝʟʽ ʤʽʞ 

ʯʘʩʪʢʦʶ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʇʃ ʥʘ ʧʦʚʝʨʭʥʽ ʤʽʥʝʨʘʣʴʥʦʾ ʬʘʟʠ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʣʽʤʝʨʥʘ ʦʙʦʣʦʥʢʘ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ.  

         ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʪʦʚʱʠʥʫ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ï ʚʠʟʥʘʯʘʣʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʫ ʫ ʟʨʘʟʢʫ ʢʦʤʧʦʟʠʪʫ ʤʝʪʦʜʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʚʤʽʩʪʦʤ ʫ ʢʦʤʧʦʟʠʪʽ ʚʫʛʣʝʮʶ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʢʦʤʧʦʟʠʪʫ. 
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         ɺʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʤʫ ʟʨʘʟʢʫ ʢʦʤʧʦʟʠʪʫ (ʬʨʘʢʮʽʷ 3-8 ʤʢʤ) ʟ 

ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 4,8 ʤʢʤ, ʷʢʠʡ ʦʜʝʨʞʘʥʠʡ ʤʝʪʦʜʦʤ  ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ  

ʩʪʘʥʦʚʠʚ 6,23% ʧʨʠ ʤʽʥʝʨʘʣʴʥʦʤʫ ʥʝʩʧʘʣʶʚʘʥʦʤʫ ʟʘʣʠʰʢʫ 87,65%, ʱʦ ʩʪʘʥʦʚʠʪʴ 

94,7% ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʥʘ ʩʠʥʪʝʟ ʧʦʣʽʤʝʨʫ [135]. 

 

          ʊʘʙʣʠʮʷ 4.6 ï ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʪʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ  

ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʦʩʪʝʦʧʣʘʪʠʯʥʠʭ ʢʦʤʧʦʟʠʪʽʚ 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ  

ʟʨʘʟʢʘ 

ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ 

ʚʫʛʣʝʮʶ, % 

ʊʦʚʱʠʥʘ ʧʦʣʽʣʘʢʠʜʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ 

ɼʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʢʦʤʧʦʟʠʪ 

(ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ 4,8 

ʤʢʤ) 

ὼӶЎὼȟϷ (n=3) 

 

6,23Ñ0,09 

 

0,3Ñ0,03 

ʂʨʫʧʥʦʜʠʩʧʝʨʩʥʠʡ  

ʢʦʤʧʦʟʠʪ (ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ 

ʯʘʩʪʦʢ 312,0 ʤʢʤ), 

 ὼӶЎὼȟϷ (n=3) 

 

 

 6,02Ñ0,07 

 

 

8,7Ñ0,05 

 

 

          ʋ ʨʝʟʫʣʴʪʘʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ 

ʫ ʜʘʥʦʤʫ ʟʨʘʟʢʫ, ʩʬʦʨʤʫʚʘʣʘʩʴ ʧʦʣʽʤʝʨʥʘ ʧʦʣʽʣʘʢʪʠʜʥʘ ʦʙʦʣʦʥʢʘ ʟ ʦʮʽʥʦʯʥʦʶ 

ʩʝʨʝʜʥʴʦʶ ʪʦʚʱʠʥʦʶ 0,3 ʤʢʤ (ʪʘʙʣʠʮʷ 4.6). 

          ɺʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʦʤʫ ʟʨʘʟʢʫ ʢʦʤʧʦʟʠʪʫ (ʬʨʘʢʮʽʷ 180-480 

ʤʢʤ) ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 312,0 ʤʢʤ., ʷʢʠʡ ʦʜʝʨʞʘʥʠʡ  ʤʝʪʦʜʦʤ  

ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ  ʩʪʘʥʦʚʠʚ 6,02% ʧʨʠ ʤʽʥʝʨʘʣʴʥʦʤʫ ʥʝʩʧʘʣʶʚʘʥʦʤʫ ʟʘʣʠʰʢʫ 

87,46%, ʱʦ ʩʪʘʥʦʚʠʪʴ 96,8% ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʥʘ ʩʠʥʪʝʟ ʧʦʣʽʣʘʢʪʠʜʫ [135]. 

          ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ, ʚʨʘʭʦʚʫʶʯʠ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʚ ʜʘʥʦʤʫ ʟʨʘʟʢʫ, ʩʬʦʨʤʫʚʘʣʘʩʴ ʧʦʣʽʤʝʨʥʘ ʧʦʣʽʣʘʢʪʠʜʥʘ ʦʙʦʣʦʥʢʘ ʟ 

ʦʮʽʥʦʯʥʦʶ ʩʝʨʝʜʥʴʦʶ ʪʦʚʱʠʥʦʶ 8,7 ʤʢʤ (ʪʘʙʣʠʮʷ 4.6).  
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4.2.4  ɼʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʚʽʣʴʥʝʥʥʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  ʢʦʤʧʦʥʝʥʪʫ  ʟ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

          ɺʘʞʣʠʚʠʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʚʽʣʴʥʝʥʥʷ ʫ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ ʟ 

ʢʦʤʧʦʟʠʪʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʙʽʦʨʝʟʦʙʮʽʻʶ ʧʦʣʽʣʘʢʪʠʜʥʦʛʦ 

ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʢʦʤʧʦʟʠʪʫ.  

          ɼʦʩʣʽʜʞʝʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʫ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʪʘ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ ʟʨʘʟʢʽʚ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ (ɻɸʇ ʪʘ ɓ-ʊʂʌ) ʪʘ ʦʜʝʨʞʘʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ ʟʨʘʟʢʽʚ  ʢʦʤʧʦʟʠʪʽʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʢʦʥʜʫʢʪʦʤʝʪʨʽʾ. ʇʨʠ ʚʥʝʩʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʫ 

ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʨʅ 6,5 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ,  ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʠʯʝʥʥʷ ʡʦʛʦ 

ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʨʦʮʝʩ ʾʭ ʨʝʟʦʨʙʮʽʾ [74, 134, 136].   

          ʋʩʪʘʥʦʚʣʝʥʦ,  ʱʦ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ  (ɻɸʇ ʪʘ ɓ-ʊʂʌ) ʫ ʚʦʜʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 4,1 ʤʢʤ ʩʪʘʥʦʚʠʚ 34 

ʭʚ. (ʨʠʩʫʥʦʢ 3.11, ʢʨʠʚʘ 1), ʫ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʢʦʤʧʦʟʠʪʘ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 

3,4 ʤʢʤ, ʟʘʭʠʱʝʥʠʤ ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ 0,20 ʤʢʤ, ʯʘʩ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʩʪʘʥʦʚʠʚ 120 ʭʚ. (ʨʠʩʫʥʦʢ 4.11, ʢʨʠʚʘ 2), 

ʱʦ  ʫ  3,5 ʨʘʟʽʚ ʙʽʣʴʰʝ ʟʘ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ   ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʤʘʪʝʨʽʘʣʫ [134]. 

          ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʫ ʚʦʜʫ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟ ʨʦʟʤʽʨʦʤ ʡʦʛʦ ʯʘʩʪʦʢ 4,8 ʤʢʤ, ʟʘʭʠʱʝʥʠʤ ʧʦʣʽʣʘʢʪʠʜʥʦʶ 

ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ 0,30 ʤʢʤ ʽ ʩʪʘʥʦʚʠʚ 325 ʭʚ. (ʨʠʩʫʥʦʢ 4.11, ʢʨʠʚʘ 3), ʱʦ  

ʤʘʡʞʝ ʚ 10 ʨʘʟʽʚ ʟʘ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ   ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ  ʚ  2,7 ʨʘʟʠ  ʙʽʣʴʰʝ  ʟʘ  ʯʘʩ  ʚʠʚʽʣʴʥʝʥʥʷ  ʽʦʥʽʚ  ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ, 

ʟʘʭʠʱʝʥʦʛʦ ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 0,20 ʤʢʤ (ʟʘʭʠʩʥʠʡ ʰʘʨ ʫ 

1,5 ʨʘʟʠ ʤʝʥʰʠʡ) [134]. 
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ʈʠʩʫʥʦʢ 4.11 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʟ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ:  1 ï ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʤʘʪʝʨʽʘʣ  ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨ 

ʯʘʩʪʦʢ 4,1 ʤʢʤ; 2  ï   ʢʦʤʧʦʟʠʪ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 3,4 ʤʢʤ ʟ ʪʦʚʱʠʥʦʶ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ  ʦʙʦʣʦʥʢʠ  0,20 ʤʢʤ; 3 ï ʢʦʤʧʦʟʠʪ   ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 4,8 

ʤʢʤ ʪʦʚʱʠʥʦʶ ʧʦʣʽʣʘʢʪʠʜʥʦʾ  ʦʙʦʣʦʥʢʠ  0,30 ʤʢʤ         

 

          ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ  (ɻɸʇ ʪʘ ɓ-ʊʂʌ) ʫ ʚʦʜʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 315 ʤʢʤ ʩʪʘʥʦʚʠʚ 

58 ʭʚ. (ʨʠʩʫʥʦʢ 4.12, ʢʨʠʚʘ 1), ʫ ʪʦʡ ʯʘʩ, ʷʢ ʫ ʢʦʤʧʦʟʠʪʘ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ 

ʯʘʩʪʦʢ  312 ʤʢʤ, ʟʘʭʠʱʝʥʠʤ ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ 8,70 ʤʢʤ ï ʯʘʩ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʩʪʘʥʦʚʠʚ 1220 ʭʚ., ʱʦ  ʫ 21 ʨʘʟ ʙʽʣʴʰʝ ʟʘ 

ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩʫʥʦʢ 4.12, 

ʢʨʠʚʘ 2) [74]. 
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           ʋ ʢʦʤʧʦʟʠʪʽ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʡʦʛʦ ʯʘʩʪʦʢ 320 ʤʢʤ, ʟʘʭʠʱʝʥʠʤ 

ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10,40 ʤʢʤ ï ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʫ ʚʦʜʫ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 1270 ʭʚ. 

(ʨʠʩʫʥʦʢ 4.12, ʢʨʠʚʘ 3), ʱʦ  ʤʘʡʞʝ ʚ 22 ʨʘʟʠ ʙʽʣʴʰʝ ʟʘ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʟ   ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ʤʘʪʝʨʽʘʣʫ) ʪʘ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ 

(ʣʠʰʝ ʚ 1,04 ʨʘʟʠ ʙʽʣʴʰʝ, ʪ.ʪ.  ʧʨʠʙʣʠʟʥʦ ʥʘ 4%) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʘʩʦʤ ʚʠʚʽʣʴʥʝʥʥʷ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ, ʟʘʭʠʱʝʥʦʛʦ ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʪʦʚʱʠʥʦʶ 

ʰʘʨʫ 8,70 ʤʢʤ (ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʟ 8,7 ʤʢʤ ʜʦ 10,4 

ʤʢʤ ʟʨʦʩʣʦ ʫ 1,2 ʨʘʟʠ, ʱʦ ʩʪʘʥʦʚʠʣʦ 20%). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʦʚʱʠʥʠ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʫ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʥʘ 

20% ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʟʨʽʩ, ʣʠʰʝ, ʥʘ 4% (ʨʠʩʫʥʦʢ 4.12) 

[74]. 

          ʄʝʪʦʜ  ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʘʤʠ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ - ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ɻɸʇ ʪʘ ɓ-ʊʂʌ) 

ʧʦʣʽʣʘʢʪʠʜʘʤʠ, ʜʦʟʚʦʣʷʻ  ʨʝʛʫʣʶʚʘʪʠ  ʰʚʠʜʢʽʩʪʴ  ʨʝʟʦʙʮʽʾ ʢʦʤʧʦʟʠʪʫ. 

          ɼʣʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʯʘʩ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʫ ʚʦʜʫ ʧʨʠ ʪʦʚʱʠʥʽ ʧʦʣʽʣʘʢʪʠʜʥʦʾ 

ʦʙʦʣʦʥʢʠ 4,5 ʤʢʤ ʩʪʘʥʦʚʠʚ 840 ʭʚ. (ʨʠʩʫʥʦʢ 4.13).  

          ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 8,7 ʤʢʤ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʜʦ 1240 ʭʚ., ʱʦ ʫ  1,5 ʨʘʟʠ ʙʽʣʴʰʝ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʨʘʟʢʘ ʢʦʤʧʦʟʠʪʫ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ 

ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʘ ʜʦ 10,4 ʤʢʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ï 1270 ʭʚ., ʪ.ʪ. ʫ 1,02 ʨʘʟʠ (ʨʠʩʫʥʦʢ 4.13) 

[134, 136]. 

 

 

 



112 
 

 
 

 

 

ʈʠʩʫʥʦʢ 4.12 - ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʟ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ: 1 ï ʙʽʦʤʽʥ ɻʊ-300 ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 315 ʤʢʤ; 2 

ï ʢʦʤʧʦʟʠʪ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 312 ʤʢʤ ʟ ʪʦʚʱʠʥʦʶ ʧʦʣʽʣʘʢʪʠʜʥʦʾ  

ʦʙʦʣʦʥʢʠ - 8,7 ʤʢʤ; 3 ï ʢʦʤʧʦʟʠʪ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 320 ʤʢʤ ʟ ʪʦʚʱʠʥʦʶ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ  ʦʙʦʣʦʥʢʠ  10,4 ʤʢʤ 

 

          ʆʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ 

ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 10 ʤʢʤ. ʇʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʻ ʥʝʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʢʦʤʧʦʟʠʪʽ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ 

ʨʝʟʦʨʙʮʽʾ [134, 136]. 

          

 



113 
 

 
 

 

 

 

ʈʠʩʫʥʦʢ 4.13 - ɿʘʣʝʞʥʽʩʪʴ  ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ  ʢʦʤʧʦʟʠʪʽʚ ʚʽʜ 

ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ 

 

           ʊʘʢʠʤ ʯʠʥʦʤ: 

- ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʚʽʜ 4,5 ʤʢʤ ʜʦ 8,7 ʤʢʤ 

ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ  ʽʦʥʽʚ ʢʘʣʴʮʽʶ  ʫ  1,5 ʨʘʟʠ; 

- ʦʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ 

ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 10 ʤʢʤ. 

           

4.2.5. ɺʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ 

 

 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʚʠʟʥʘʯʘʻ 

ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʘ ʩʘʤʝ ʟʜʘʪʥʽʩʪʴ ʜʦ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ, 
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ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʽ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ; ʜʦ ʧʨʦʷʚʽʚ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ in 

vitro; ʣʦʢʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ; ʜʦ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʪʘ ʩʠʩʪʝʤʥʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ [115, 131].  

 ɼʦ ʩʢʣʘʜʫ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚʭʦʜʠʪʴ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (80% ɻɸʇ ʪʘ 20%ɓ-ʊʂʌ), ʧʦʣʽʣʘʢʪʠʜ ʪʘ ʧʦʣʽʚʽʥʽʣʦʚʠʡ 

ʩʧʠʨʪ, ʷʢʽ ʻ ʜʦʙʨʝ ʚʠʚʯʝʥʠʤʠ ʚ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ, ʨʝʯʦʚʠʥʘʤʠ ʽ ʥʝ 

ʚʠʢʣʠʢʘʶʪʴ ʟʘʩʪʝʨʝʞʝʥʴ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʜʘʥʠʤʠ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʤʝʪʦʜʦʤ 

ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (ɻɸʇ ʪʘ ɓ-ʊʂʌ)  ʚ ʧʦʣʽʤʝʨʥʽʡ 

ʤʘʪʨʠʮʽ ʚʟʘʻʤʦʜʽʻ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʧʦʣʽʤʝʨʫ ï ʧʦʣʽʣʘʢʪʠʜʫ  ʥʘ ʨʽʚʥʽ ʬʽʟʠʯʥʠʭ 

ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʽ ʻ ʢʦʨʜʠʥʘʮʽʡʥʦ ʟʚôʷʟʘʥʠʤ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʢʦʤʧʦʟʠʪʫ. 

ʍʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ [148].  

         ʆʩʥʦʚʥʠʤ ʜʽʶʯʠʤ ʢʦʤʧʦʥʝʥʪʦʚ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

(ɹʇʂ) ʻ ɹʽʦʤʽʥ ɻʊ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ 80% ɻɸʇ ʪʘ 20% ɓ-ʊʂʌ.  

         ɻʽʜʨʦʢʩʠʣʘʧʘʪʠʪ (ɻɸʇ) - Ca10(PO4)6(OH)2  ʭʽʤʽʯʥʠʡ ʪʘ ʢʨʠʩʪʘʣʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʦʛ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʢʽʩʪʢʠ ʩʩʘʚʮʽʚ, ʚʦʣʦʜʽʻ: ʘʙʩʦʣʶʪʥʦʶ ʽʤʫʥʥʦʶ 

ʩʫʤʽʩʥʽʩʪʶ ʪʘ ʙʽʦʘʢʪʠʚʥʦʩʪʶ ï ʟʜʘʪʥʽʩʪʶ ʩʪʠʤʫʣʶʚʘʪʠ ʦʩʪʝʦʛʝʥʝʟ, ʟʨʦʱʫʚʘʪʠʩʴ ʟ 

ʢʽʩʪʢʦʶ, ʩʣʫʛʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʩʠʥʪʝʟʫ ʢʽʩʪʢʠ ʪʘ ʚʭʦʜʠʪʠ ʜʦ 

ʩʢʣʘʜʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ.  

         ɓ-ʊʂʌ - ɓ-Ca3(PO4)2 ʭʽʤʽʯʥʠʡ ʘʥʘʣʦʛ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ,  ʚʦʣʦʜʽʻ ʘʙʩʦʣʶʪʥʦʶ ʙʽʦʩʫʤʽʩʥʽʩʪʶ, ʘʣʝ ʟʘ ʨʘʭʫʥʦʢ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ  

ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɻɸʇ, ʰʚʠʜʰʝ  

ʨʝʟʦʨʙʫʻʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʽ.  

         ʇʦʨʦʰʦʢ ʪʘ ʛʨʘʥʫʣʠ çɹʽʦʤʽʥʫè  ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʋʢʨʘʾʥʽ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʜʣʷ ʫʩʫʥʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʽʩʣʝʦʧʝʨʘʮʽʡʥʦʾ ʘʪʨʦʬʽʾ ʢʽʩʪʢʠ [53, 

116, 120, 121].  

         ɻʦʩʪʨʘ ʪʦʢʩʠʯʥʽʩʪʴ (LD50) ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ) ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ  ʩʪʘʥʦʚʠʪʴ > 25350 ʤʛ /ʢʛ. ɻɸʇ ʥʝ ʤʽʩʪʠʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 
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ʚʚʘʞʘʶʪʴʩʷ ʩʪʽʡʢʠʤʠ, ʙʽʦʘʢʫʤʫʣʷʪʠʚʥʠʤʠ ʽ ʪʦʢʩʠʯʥʠʤʠ  ʘʙʦ ʜʫʞʝ ʩʪʽʡʢʠʤʠ ʽ 

ʜʫʞʝ ʙʽʦʘʢʫʤʫʣʷʪʠʚʥʠʤʠ ʧʨʠ ʨʽʚʥʽ 0,1% ʘʙʦ ʚʠʱʝ [203].  

         ɻʦʩʪʨʘ ʪʦʢʩʠʯʥʽʩʪʴ (LD50) ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ (ɓ-ʊʂʌ) ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ  ʩʪʘʥʦʚʠʪʴ > 5000 ʤʛ /ʢʛ [202].  

          ʇʦʣʽʣʘʢʪʠʜʠ - ʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʧʦʣʽʣʘʢʪʠʜʠ-

ʧʦʣʽʛʣʽʢʦʣʽʜʠ (ʢʦʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ ʪʘ ʛʣʽʢʦʣʝʚʦʾ ʢʠʩʣʦʪ) ʩʠʩʪʝʤʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʙʽʦʣʦʛʽʯʥʦ ʨʝʟʦʨʙʫʶʯʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʘ 

ʪʘʢʦʞ ʫ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʾʭ ʙʽʦʣʦʛʽʯʥʘ ʩʫʤʽʩʥʽʩʪʴ ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʢʣʽʪʠʥʥʦʛʦ ʨʦʩʪʫ ʽ ʪʢʘʥʠʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ [98].  

         ɹʽʦʨʝʟʦʙʮʽʷ  ʧʦʣʽʣʘʢʪʠʜʘ ʧʨʦʭʦʜʠʪʴ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʚʽʣʴʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʝʬʽʨʥʠʭ ʟʚôʷʟʢʽʚ. ʈʦʟʯʠʥʥʽ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʫʶʪʴ ʚ 

ʦʨʛʘʥʽʟʤʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʠ ʪʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɻʦʩʪʨʘ ʪʦʢʩʠʯʥʽʩʪʴ 

ʧʦʣʽʣʘʢʪʠʜʽʚ ʪʘ ʢʦʧʦʣʽʤʝʨʽʚ ʧʦʣʽʣʘʢʪʠʜʽʚ-ʧʦʣʽʛʣʽʢʦʣʽʜʽʚ  ʥʝ ʚʠʟʥʘʯʝʥʘ, ʦʩʢʽʣʴʢʠ 

ʜʘʥʽ ʨʝʯʦʚʠʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝʪʦʢʩʠʯʥʽ [200, 204].  

         ɻʦʩʪʨʘ ʧʝʨʦʨʘʣʴʥʘ ʪʦʢʩʠʯʥʽʩʪʴ (LD50)  ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ ʩʧʠʨʪʫ (ʇɺʉ)  ʜʣʷ 

ʱʫʨʽʚ ʩʪʘʥʦʚʠʪʴ > 20000 ʤʛ / ʢʛ. ʇɺʉ ʥʝ ʤʽʩʪʠʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ 

ʩʪʽʡʢʠʤʠ, ʙʽʦʘʢʫʤʫʣʷʪʠʚʥʠʤʠ ʽ ʪʦʢʩʠʯʥʠʤʠ, ʘʙʦ ʜʫʞʝ ʩʪʽʡʢʠʤʠ ʽ ʜʫʞʝ 

ʙʽʦʘʢʫʤʫʣʷʪʠʚʥʠʤʠ ʧʨʠ ʨʽʚʥʽ 0,1% ʘʙʦ ʚʠʱʝ [205].  

         ʆʩʢʽʣʴʢʠ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʻ 

ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʠʤʠ, ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʧʽʜʜʘʶʪʴʩʷ ʦʩʪʝʦʢʣʘʩʪʝʨʥʽʡ ʨʝʟʦʨʙʮʽʾ ʫ 

ʪʢʘʥʠʥʘʭ, ʽ ʪʦʤʫ ʥʝ ʚʦʣʦʜʽʶʪʴ ʢʫʤʫʣʷʪʠʚʥʦʶ ʜʽʻʶ.  

         ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʩʮʝʚʦʧʦʜʨʘʟʥʶʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ (ʚʧʣʠʚ ʥʘ ʦʪʦʯʫʶʯʽ ʪʢʘʥʠʥʠ 

ʥʠʞʥʽʭ ʱʝʣʝʧ ʢʨʦʣʽʚ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʨʦʟʜʽʣʽ 5.1. - ɿʘʛʘʣʴʥʘ ʢʣʽʥʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʝʨʦʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ.  

         ɼʦʩʣʽʜʞʝʥʥʷ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ ʽ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ 

ʢʨʦʣʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ çʂʦʣʣʘʧʘʥʫ-ʃè, ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè (çɹʽʦʤʽʥ-ɻʊè)  ʪʘ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʨʦʟʜʽʣʘʭ 5.2 ï 5.7.                  
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         ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʘʣʽʚ 

ʟʘ ʚʠʤʦʛʘʤʠ ISO, ʫ ʨʘʤʢʘʭ ʦʮʽʥʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ, ʻ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ [42]. 

         ʇʦʨʽʚʥʷʣʴʥʝ ʚʠʚʯʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ)  ʽ  ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʤʝʪʦʜʘʤʠ in vitro ʚʢʣʶʯʘʣʦ ʾʭ ʜʽʶ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʠʩʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʚʠʞʠʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪ-ʦʙôʻʢʪʫ (ʩʧʝʨʤʽʾʚ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ).  

          ɺʠʢʦʨʠʩʪʘʥʥʷ ɹʇʂ ʪʘ ʂʝʨʧʘʛʫ ʫ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʟʘʭ (1,6 ʤʛ/ʣ) ʟʥʠʞʫʻ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: ʥʘ 37% ʟʘ ʜʦʜʘʚʘʥʥʷ ɹʇʂ, ʽ ʥʘ 39% - 

ʟʘ ʜʦʜʘʚʘʥʥʷ ʂʝʨʛʘʧʫ (ʪʘʙʣʠʮʷ 4.7). ʆʜʥʦʯʘʩʥʦ, ʷʢ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʟʠ (1,6 ʤʛ/ʣ),  

           

         ʊʘʙʣʠʮʷ 4.7 ï ɼʠʭʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʽ ʚʽʜʥʦʚʥʘ ʟʜʘʪʥʽʩʪʴ ʩʧʝʨʤʽʾʚ ʟʘ 

ʜʦʜʘʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ, MÑm 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ,  

n=10 

 

ɼʦʩʣʽʜ 

ʜʦʟʠ, 

ʤʛ/ʣ 

ɹʇʂ  

n=5 

ʂʝʨʛʘʧ  

(ɹʽʦʤʽʥ ɻʊ); n=5 

ɼʠʭʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʥʛ-

ʘʪʦʤ ʆ2 /0,1 ʤʣ 

ʉĬʭʚ 

2,48Ñ0,54 

40 +0,37Ñ0,12**  +0,39Ñ0,15**  

8,0 +0,15Ñ0,06***  +0,65Ñ0,32**  

1,6  1,56Ñ0,43* 1,52Ñ0,55 

ɺʽʜʥʦʚʥʘ 

ʟʜʘʪʥʽʩʪʴ, mV/ 0,1 

ʤʣ ʉ Ĭʭʚ 

0,36Ñ0,10 

40  0,18Ñ0,07 0,16Ñ0,07 

8,0  0,23Ñ0,04* 0,18Ñ0,05* 

1,6  0,26Ñ0,05* 0,22Ñ0,06* 

 

*ʇʨʠʤʽʪʢʘ. ç+è - ʚʠʜʽʣʝʥʥʷ ʆʢʩʠʛʝʥʫ ʚ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʝʥʥʷ. ʈʽʟʥʠʮʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʘ ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ: * - ʨ < 0,05; ** - ʨ < 0,01; *** - ʨ 

< 0,001.  
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ʪʘʢ ʽ ʟʘ ʥʦʨʤʠ (8 ʤʛ/ʣ), ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʝʥʮʽʘʣ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʟʥʘʯʝʥʥʷ: 

ʤʽʥʽʤʘʣʴʥʘ ʜʦʟʘ - ʥʘ 28 % ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʂ ʽ ʥʘ 39% - ʂʝʨʛʘʧʫ, ʽ, ʥʦʨʤʘ - ʥʘ 

33% (ɹʇʂ) ʪʘ 50% (ʂʝʨʛʘʧ), ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʷ 4.7). ɿʙʽʣʴʰʝʥʥʷ 

ʜʦʟʠ  ʤʘʪʝʨʽʘʣʽʚ ʫ 5 ʨʘʟʽʚ (ʜʦ 8 ʤʢʛ/ʤʣ - ʥʦʨʤʘ) ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʫʚʘʥʥʷ ʆʢʩʠʛʝʥʫ ʩʧʝʨʤʽʷʤʠ ʚ ʢʦʤʽʨʮʽ ʧʦʣʷʨʦʛʨʘʬʘ. 

ʋʪʚʦʨʝʥʥʷ ʆʢʩʠʛʝʥʫ ʩʪʘʥʦʚʠʪʴ +0,15Ñ0,06 ʥʛ-ʘʪʦʤ ʆ2/0,1 ʤʣ ʉĬʭʚ ʟʘ ʜʦʜʘʚʘʥʥʷ  

ɹʇʂ (ʨ < 0,001), +0,65Ñ0,32 ʥʛ-ʘʪʦʤ ʆ2 /0,1 ʤʣ ʉĬʭʚ ï ʂʝʨʛʘʧʫ (ʨ < 0,01). 

ɿʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 40 ʤʛ/ʣ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʩʠʚʥʦʛʦ   ʫʪʚʦʨʝʥʥʷ 

ʆʢʩʠʛʝʥʫ ï ʧʨʠʨʽʩʪ ʚʝʣʠʯʠʥʠ  ʟʥʘʯʝʥʥʷ  ʟʥʘʭʦʜʠʪʴʩʷ    ʚ    ʤʝʞʘʭ 0,37-0,39  ʥʛ-

ʘʪʦʤ ʆ2 /0,1 ʤʣ ʉĬʭʚ.  ɺʽʜʥʦʚʥʘ  ʟʜʘʪʥʽʩʪʴ ʩʧʝʨʤʽʾʚ ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,16 - 0,18 mV/ 0,1 ʤʣ ʉĬʭʚ. [138]. 

         ɸʢʪʠʚʥʽʩʪʴ ʉɼɻ ʟʘ ʜʦʜʘʚʘʥʥʷ 1,6 ʤʛ/ʣ ʂʝʛʘʧʫ (ɹʽʦʤʽʥ ɻʊ) ʧʦʥʠʞʝʥʘ 

(32,5Ñ2,17 ʦʜ), ʘ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʟ ɹʇʂ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʥʘ 5 ʦʜ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʢʦʥʪʨʦʣʶ ʽ ʩʪʘʥʦʚʠʣʘ 45,0Ñ4,33 ʦʜ (ʪʘʙʣʠʮʷ 4.8). ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 8 ʤʛ/ʣ ʫ ʟʨʘʟʢʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʫ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 12,5 ʦʜ (23,9 %; ʨ < 0,05) ʟʘ ʜʦʜʘʚʘʥʥʷ ɹʇʂ, ʘ ʟʘ 

ʂʝʨʛʘʧʫ - ʥʝ ʟʤʽʥʶʻ ʚʝʣʠʯʠʥʫ ʟʥʘʯʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʙʽʣʴʰʝʥʥʷ ʜʦʟʠ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ 40 ʤʛ/ʣ ʚʽʨʦʛʽʜʥʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʉɼɻ, ʚʝʣʠʯʠʥʘ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʤʝʞʘʭ ʢʦʥʪʨʦʣʶ (40,0 ï 43,7 ʦʜ).   

         ɸʢʪʠʚʥʽʩʪʴ ʎʍʆ ʟʘ ʜʦʟʠ 1,6 ʤʛ/ʣ ɹʇʂ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʥʘ 3,7 ʦʜ (ʨ < 0,05), ʘ ʟʘ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʜʦ 8 ʤʛ/ʣ ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʤʝʞʘʭ ʢʦʥʪʨʦʣʶ (15,0Ñ2,50ʦʜ), ʘ ʟʘ 

ʚʠʱʦʾ ʜʦʟʠ (40 ʤʛ/ʣ) ï ʟʨʦʩʪʘʣʘ ʥʘ 6,2 ʦʜ (29,2 %; ʨ <  0,001). ɼʦʜʘʚʘʥʥʷ ʂʝʨʛʘʧʫ 

ʜʦ 8 ʤʛ/ʤʣ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʫ (16,2 ʦʜ), ʘ ʟʘ ʚʠʱʦʾ ʜʦʟʠ (40 ʤʛ/ʣ) ï 

ʚʽʜʤʽʯʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ 5,0 ʦʜ (23,6 %; ʨ <  0,001). 

         ɺʠʞʠʚʘʥʥʷ ʩʧʝʨʤʽʾʚ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʟʠ (1,6 ʤʛ/ʣ), ʷʢ ʫ ɹʇʂ, ʪʘʢ ʽ ʫ ʂʝʨʛʘʧʫ 

(ɹʽʦʤʽʥʫ ɻʊ) ʥʘ 4-10 ʛʦʜ ʚʠʱʝ ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʘ ʟʘ ʙʽʣʴʰʠʭ ʜʦʟ (8 ʤʛ/ʣ ʪʘ ʙʽʣʴʰʝ) - 

ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʪʘʥʦʚʠʪʴ 78 ï 84 ʛʦʜ (ʪʘʙʣʠʮʷ 4.8).  
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          ʊʘʙʣʠʮʷ 4.8 ï ɸʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʪʘ ʚʠʞʠʚʘʥʥʷ ʩʧʝʨʤʽʾʚ ʟʘ ʜʦʜʘʚʘʥʥʷ 

ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ, MÑm  

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ, 

n=8 

ɼʦʩʣʽʜ 

ʜʦʟʠ,ʤʛ/ʣ ɹʇʂ; n=4 ʂʝʨʛʘʧ (ɹʽʦʤʽʥ ɻʊ); n=4 

ʉɼɻ, ʦʜ 40,0Ñ3,40 

40  40,0Ñ3,54 43,7Ñ5,96 

8,0  52,5Ñ4,15* 38,7Ñ7,15 

1,6  45,0Ñ4,33 32,5Ñ2,17 

ʎʍʆ, ʦʜ 15,0Ñ0,91 

40  21,2Ñ1,08***  21,2Ñ1,08***  

8,0  15,0Ñ2,50 16,2Ñ1,08 

1,6  18,7Ñ1,08* 16,2Ñ2,07 

ɺʠʞʠʚʘʥʥʷ, 

ʛʦʜ 
80,0Ñ4,71 

40  78,0Ñ5,20 78,0Ñ5,20 

8,0  78,0Ñ5,20 84,0Ñ6,00 

1,6  90,0Ñ5,20 84,0Ñ6,00 

 

*ʇʨʠʤʽʪʢʘ. ʈʽʟʥʠʮʷ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʘ ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ: * - ʨ < 0,05; 

*** - ʨ < 0,001. 

   

         ʊʘʢʠʤ ʯʠʥʦʤ,  ʜʠʭʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʧʝʨʤʽʾʚ ʟʘ ʜʦʜʘʚʘʥʥʷ 8,0 ʤʛ/ʣ ʽ ʙʽʣʴʰʝ 

ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ ʩʪʠʤʫʣʶʻ ʚʠʜʽʣʝʥʥʷ ʢʠʩʥʶ ʚ 

ʩʝʨʝʜʦʚʠʱʝ      ʚʠʟʥʘʯʝʥʥʷ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ ʜʦ 8,0 ʤʛ/ʣ ʥʝʟʥʘʯʥʦ 

ʛʘʣʴʤʫʻ ʚʽʜʥʦʚʥʫ ʟʜʘʪʥʽʩʪʴ ʩʧʝʨʤʽʾʚ;  

- ʜʦʜʘʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʜʦʟʦʶ 8,0 ʤʛ/ʣ 

ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʩʫʢʮʠʥʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ; 

- ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʨʦʛʽʜʥʦ (ʨ < 0,05 - 0,001) ʟʨʦʩʪʘʻ ʘʢʪʠʚʥʽʩʪʴ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʠ; 
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- ʥʝ ʚʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʷʢ ʥʠʟʴʢʠʭ, ʪʘʢ ʽ ʚʠʩʦʢʠʭ ʜʦʜʘʥʠʭ ʜʦʟ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʪʘ ʂʝʨʛʘʧʫ (ɹʽʦʤʽʥʫ ɻʊ) ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʩʧʝʨʤʽʾʚ ï ʚʠʞʠʚʘʥʥʷ. 

         ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʘ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ 

ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʠʭ ʧʨʦʙ ʥʘ ʤʫʨʯʘʢʘʭ ʚ ʜʦʟʽ 1:100 (ʨʦʟʯʠʥʥʠʢ - ʬʽʟʨʦʟʯʠʥ) ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʝʟʥʘʯʥʝ ʧʦʯʝʨʚʦʥʽʥʥʷ ʥʘ ʤʽʩʮʽ ʚʚʝʜʝʥʥʷ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʧʘʧʫʣʠ. ɺ 

ʜʦʟʽ 1:200 ʟʤʽʥ ʥʘ ʰʢʽʨʽ ʥʝ ʚʽʜʤʽʯʝʥʦ.  

         ʋ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʝʢʩʪʨʘʢʪʦʤ ɹʇʂ ʪʚʘʨʠʥ ʚʤʽʩʪ ʣʝʡʢʦʮʠʪʽʚ (12,78Ñ1,67 

ʛ/ʣ) ʟʙʽʣʴʰʠʚʩʷ ʥʘ 4,5% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (12,23Ñ2,82 ʛ/ʣ). ɿʥʘʯʝʥʥʷ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʽ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʘʥʫʣʦʮʠʪʽʚ (ʥʝʡʪʨʦʬʽʣʽʚ, 

ʝʦʟʠʥʦʬʽʣʽʚ ʽ ʙʘʟʦʬʽʣʽʚ) ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ (ʪʘʙʣʠʮ ̫4.9). 

 

         ʊʘʙʣʠʮʷ 4.9 - ʇʦʢʘʟʥʠʢʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʙʽʣʠʭ ʤʫʨʯʘʢʽʚ-ʩʘʤʦʢ ʧʽʩʣʷ 

ʦʜʥʦʨʘʟʦʚʦʾ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ  

 

ʇʦʢʘʟʥʠʢʠ ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ʂʦʥʪʨʦʣʴʥʽ 

ʪʚʘʨʠʥʠ 

ʉʝʥʩʠʙʽʣʽʟʦʚʘʥʽ 

ʪʚʘʨʠʥʠ 

t 

ʃʝʡʢʦʮʠʪʠ, ʛ/ʣ 20 12,23Ñ2,82 12,78Ñ1,67 0,5 

ɹʘʟʦʬʽʣʠ, % 20 0,4Ñ0,16 0,60Ñ0,27 0,6 

ɹʘʟʦʬʽʣʠ, ʛ/ʣ 20 0,055Ñ0,023 0,074Ñ0,032 0,3 

ɽʦʟʠʥʦʬʽʣʠ,% 20 2,20Ñ0,63 3,0Ñ1,33 1,7 

ɽʦʟʠʥʦʬʽʣʠ,ʛ/ʣ 20 0,272Ñ0,098 0,332Ñ0,14 1,2 

ʅʝʡʪʨʦʬʽʣʠ, % 20 22,2Ñ3,76 22,8Ñ3,58 0,4 

ʅʝʡʪʨʦʬʽʣʠ,ʛ/ʣ 20 2,73Ñ0,86 2,86Ñ0,53 0,4 

ʄʦʥʦʮʠʪʠ, % 20 3,00Ñ1,05 3,10Ñ0,87 0,2 
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ʄʦʥʦʮʠʪʠ, ʛ/ʣ 20 0,374Ñ0,16 0,388Ñ0,135 0,3 

ʃʽʤʬʦʮʠʪʠ, % 20 72,20Ñ3,88 70,60Ñ4,50 0,9 

ʃʽʤʬʦʮʠʪʠ, ʛ/ʣ 20 8,79Ñ1,97 8,80Ñ1,25 0 

 

* t - ʢʦʝʬʽʮʽʻʥʪ ʉʪôʁ ʜʝʥʪʘ, ʧʨʠ t>2,1 ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ (ʨ<0,05).  

  

         ɯʥʜʝʢʩʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʜʦ ʤʦʥʦʮʠʪʽʚ (ɯʉʃʄ) ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʝʡʪʨʦʬʽʣʽʚ ʜʦ ʤʦʥʦʮʠʪʽʚ (ɯʉʅʄ) ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʠʣʠʩʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. ɯʉʃʄ 

ʟʤʝʥʰʠʚʩʷ ʥʘ 8,7 % ʫ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʥʘ 2,2 % ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʤʦʥʦʮʠʪʽʚ ʥʘ 3,3 %. 

ɯʉʅʄ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 3,7 % ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 2,7 % ʪʘ ʤʦʥʦʮʠʪʽʚ ʥʘ 3,3 %. ɯʥʜʝʢʩ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʜʦ ʝʦʟʠʥʦʬʽʣʽʚ (ɯʉʅɽ) ʟʥʠʟʠʚʩʷ ʥʘ 9,5 % ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 2,7 % ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʦʟʠʥʦʬʽʣʽʚ ʥʘ 36,4 % ʫ 

ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʪʚʘʨʠʥ (ʪʘʙʣʠʮʷ 4.10).  

 

 ʊʘʙʣʠʮʷ 4.10 - ɿʤʽʥʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʤʫʨʯʘʢʽʚ 

 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʄÑm 

ʂʦʥʪʨʦʣʴʥʽ  

ʪʚʘʨʠʥʠ 

ʉʝʥʩʠʙʽʣʽʟʦʚʘʥʽ 

ʪʚʘʨʠʥʠ 

t 

ɯʉʃʄ 26,89Ñ9,95 24,55Ñ7,1 0,6 

ɯʉʅʄ 7,65Ñ2,80 7,93Ñ2,75 0,2 

ɯʉʅɽ 11,34Ñ5,34 10,27Ñ4,87 0,5 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʣʝʡʢʦʮʠʪʽʚ (ʈʉʃʃ), 

ʧʦʢʘʟʥʠʢʽʚ ʨʝʘʢʮʽʾ ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ (ʈʉɸʃ) ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ 
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ʥʝʡʪʨʦʬʽʣʽʚ (ʇʇʅ) ʤʘʶʪʴ ʥʝʜʦʩʪʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʘʣʝʨʛʽʯʥʦʾ ʨʝʘʢʮʽʾ ʢʣʽʪʠʥ ʢʨʦʚʽ. (ʪʘʙʣʠʮʷ 4.11).  

 

ʊʘʙʣʠʮʷ 4.11 - ʈʝʟʫʣʴʪʘʪʠ ʘʣʝʨʛʦʪʝʩʪʽʚ in vitro ʫ ʤʫʨʯʘʢʽʚ, ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ 

ʚʠʪʷʞʢʦʶ ɹʇʂ  (ʨÒ0,05, t ʢʨʠʪʠʯʥʝ=2,1) 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ɼʦʩʣʽʜ t 

ʈʉʃʃ, %    ʨʦʟʚʝʜʝʥʥʷ 1:100 8,16Ñ3,46 9,11Ñ1,75 2,0 

ʈʉʃʃ, %    ʨʦʟʚʝʜʝʥʥʷ 1:200 8,16Ñ3,46 6,15Ñ2,24 1,0 

ʈʉɸʃ,        ʨʦʟʚʝʜʝʥʥʷ 1:100 1,26Ñ0,104 1,34Ñ0,17 1,3 

ʈʉɸʃ,        ʨʦʟʚʝʜʝʥʥʷ 1:200 1,26Ñ0,104 1,15Ñ0,10 1,0 

ʇʇʅ,          ʨʦʟʚʝʜʝʥʥʷ 1:100 0,028Ñ0,009 0,044Ñ0,014 1,0 

ʇʇʅ,          ʨʦʟʚʝʜʝʥʥʷ 1:200 0,028Ñ0,009 0,028Ñ0,019 0 

  

 * t - ʢʦʝʬʽʮʽʻʥʪ ʉʪ"ʶʜʝʥʪʘ, ʧʨʠ t>2,1 ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ (ʨ<0,05).  

 

ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʨʽʚʥʽ ʟʘʛʘʣʴʥʦʛʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɽ (Ig ɽ) ʧʦʤʽʨʥʦ 

ʟʨʦʩʪʘʣʠ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘ 18,5 % (ʪʘʙʣʠʮʷ 4.12) 

 

ʊʘʙʣʠʮʷ 4.12 - ɺʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɽ 

 

ʇʦʢʘʟʥʠʢʠ 
ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʄÑm 

ʂʦʥʪʨʦʣʴʥʽ 

ʪʚʘʨʠʥʠ 

ʉʝʥʩʠʙʽʣʽʟʦʚʘʥʽ 

ʪʚʘʨʠʥʠ 
t 

Ig ɽ, ʄʆʜ/ʤʣ 20 2,37Ñ1,80 2,97Ñ1,5 0,8 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʢʦʞʥʦʛʦ ʟʽ ʩʢʣʘʜʥʠʢʽʚ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʩʪʠʭ 
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ʝʬʝʢʪʽʚ ʩʘʤʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʫʤʫʣʷʮʽʾ (ʥʘʢʦʧʠʯʝʥʥʷ) ʚ ʦʨʛʘʥʽʟʤʽ, ʚʠʩʦʢʫ 

ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʽʩʪʴ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʫ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʚ 

ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʬʦʨʤʫʣʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʚʽʜʩʫʪʥʷ ʨʝʘʢʮʽʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʨʝʘʢʮʽʷ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʤʽʨʥʦʛʦ, ʧʨʦʪʝ 

ʥʝʜʦʩʪʦʚʽʨʥʦʛʦ ʨʦʩʪʫ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ Ig ɽ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. 

ɺʠʩʥʦʚʢʠ 

1.  ʆʙˇʨʫʥʪʫʚʘʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʪʦʜʦʤ ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ 

ʦʜʝʨʞʘʥʦ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʢʦʤʧʦʟʠʪ ʫ ʬʦʨʤʽ ʛʨʘʥʫʣ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʤʤʦʙʽʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʘʤʠ (ʧʦʣʽʣʘʢʪʠʜʘʤʠ) ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ - ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ɻɸʇ ʪʘ ɓ-ʊʂʌ).  

2.  ʄʝʪʦʜʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ɯʏ-ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 3/4 ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʚôʷʟʘʥʦ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʢʘʨʙʦʥʽʣʴʥʠʭ ʛʨʫʧ ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ) ʟ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ 

ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʦʤʧʦʟʠʪʫ, ʱʦ ʻ ʜʦʢʘʟʦʤ ʧʦʢʨʠʪʪʷ 

ʛʨʘʥʫʣ ʤʘʪʝʨʽʘʣʫ ʧʦʣʽʤʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʟ̔ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

3. ʆʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʽʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 8,0 ʜʦ 10,0 ʤʢʤ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʪʦʚʱʠʥʠ 

ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʢʦʤʧʦʟʠʪʽ ʩʫʪʪʻʚʦ ʥʝ 

ʟʤʽʥʶʻ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ. ʇʦʢʨʠʪʪʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʛʨʘʥʫʣ 

ʧʦʣʽʤʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʦʣʽʣʘʢʪʠʜʫ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʯʘʩ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ  ʢʦʤʧʦʟʠʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʩʪʠʤ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ.  



123 
 

 
 

 4. ɿʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʽ 

ʢʫʤʫʣʷʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ, ʧʨʦ ʚʠʩʦʢʫ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʦɦ ʻ ʧʽʜʩʪʘʚʦʶ 

ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ.  

           5.    ɼʦʩʣʽʜʞʝʥʥʷʤ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ  in vitro  ʥʝ ʚʠʷʚʣʝʥʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʧʝʨʤʽʾʚ. ɰʭ ʚʠʞʠʚʘʥʥʷ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʜʦʟʠ   (1,6 ʤʛ/ʣ), ʷʢ ʫ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ, ʪʘʢ ʽ ʫ ʂʝʨʛʘʧʫ 

ʥʘ 4-10 ʛʦʜ ʚʠʱʝ ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʘ ʟʘ ʙʽʣʴʰʠʭ ʜʦʟ (8 ʤʛ/ʣ ʪʘ ʙʽʣʴʰʝ) - ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʪʘʥʦʚʠʪʴ 78 ï 84 ʛʦʜ.  

 6.  ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʟʘ ʧʦʩʪʘʥʦʚʢʠ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʠʭ ʧʨʦʙ ʥʘ ʤʫʨʯʘʢʘʭ ʚ ʜʦʟʽ 1:200 

(ʨʦʟʯʠʥʥʠʢ - ʬʽʟʨʦʟʯʠʥ) ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ. 

 7.  ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʮʠʪʦʪʦʢʩʠʯʥʦʾ, ʧʦʜʨʘʟʥʶʚʘʣʴʥʦʾ ʪʘ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʾ, ʱʦ ʻ ʜʦʢʘʟʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ.   
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ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʦʛʦ çʢʦʤʧʦʟʠʪʘè / ɺ.ʌ.ʄʘʢʻʻʚ, ʄ.ɸ.ʏʝʨʧʘʢ  // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ 2016è 

ʄʠʥʩʢ, 5ð6 ʤʘʷ 2016 ʛ. çʆʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 
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ʈʆɿɼɯʃ 5 

ʈɽɿʋʃʔʊɸʊʀ ɺʀɺʏɽʅʅʗ ɼʀʅɸʄɯʂʀ ʂʃɯʅɯʂʆ-

ʈɽʅʊɻɽʅʆʃʆɻɯʏʅʀʍ ɯ ɻɯʉʊʆ-ʄʆʈʌʆʃʆɻɯʏʅʀʍ ɿʄɯʅ 

ɼɽʌɽʂʊɯɺ ʂɯʉʊʂʀ ɺ ʋʄʆɺɸʍ ɯʄʇʃɸʅʊɸʎɯɰ 

ʆʉʊɽʆʇʃɸʉʊʀʏʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ï çʂʆʃʃɸʇɸʅ-ʃè, 

ɹɯʆʂɽʈɸʄɯʂʀ çʂɽʈɻɸʇè (çɹɯʆʄɯʅ-ɻʊè) ɯ ɹɯʆʇʆʃɯʄɽʈʅʆɻʆ 

ʂʆʄʇʆɿʀʊʋ 

 

5.1 ɿʘʛʘʣʴʥʘ ʢʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʝʨʦʚʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

 

          ɼʦ ʤʦʤʝʥʪʫ ʚʠʚʝʜʝʥʥʷ ʢʨʦʣʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʥʠʭ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʚʘʨʠʥʠ ʧʝʨʝʙʫʚʘʣʠ ʧʽʜ ʨʝʪʝʣʴʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʦʟʚʠʪʢʫ ʡʤʦʚʽʨʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʣʷʜʽ ʨʦʟʭʦʜʞʝʥʥʷ 

ʢʨʘʾʚ ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʪʘ ʾʭ ʥʘʛʥʦʻʥʥʷ. ʈʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤôʷʢʠʭ 

ʪʢʘʥʠʥʘʭ ʥʘʚʢʦʣʦ ʜʽʣʷʥʦʢ ʽʤʧʣʘʥʪʘʮʽʾ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʛ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʪʝʨʤʽʥ ʟʘʛʦʻʥʥʷ ʨʘʥ ʘʙʦ ʥʘʚʽʪʴ ʥʘ ʧʝʨʝʜʯʘʩʥʝ ʚʠʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʢʨʦʣʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

          ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ  ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʨʦʪʽʢʘʚ 

ʙʝʟ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʦʥʠ ʣʝʛʢʦ ʚʠʭʦʜʠʣʠ ʟ ʥʘʨʢʦʟʫ. ʋ ʧʝʨʰʽ 2 ʜʦʙʠ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ 

ʚʩʽ ʦʧʝʨʦʚʘʥʽ ʪʚʘʨʠʥʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʧʽʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʙʫʣʠ ʤʘʣʦʘʢʪʠʚʥʽ, 

ʧʦʚʦʜʠʣʠ ʩʝʙʝ ʚôʷʣʦ ʪʘ ʥʝʦʭʦʯʝ ʧʦʾʜʘʣʠ ʢʦʨʤ. ʋ ʪʚʘʨʠʥ ʫʩʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʚʠʥʠʢʘʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʥʘʙʨʷʢ ʥʘʚʢʦʣʦʱʝʣʝʧʥʠʭ ʤôʷʢʠʭ ʪʢʘʥʠʥ, ʷʢ ʨʝʘʢʮʽʷ ʥʘ 

ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʟʥʠʢʘʚ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ ʪʠʞʥʷ. 

          ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ (ʢʨʦʣʽ ˉ1-6), ʥʘ 6 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʠ ʙʫʣʠ ʚôʷʣʽ, 

ʧʦʚʦʜʠʣʠʩʷ ʥʝʘʢʪʠʚʥʦ, ʤʣʷʚʦ ʧʦʾʜʘʣʠ ʾʞʫ. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʛʥʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʥʝ ʚʠʷʚʣʝʥʦ. ɺʽʟʫʘʣʴʥʦ ʥʘ 7-10 ʜʦʙʫ ʚʽʜʩʫʪʥʽ ʥʘʛʥʦʻʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʪʘ 

ʨʦʟʭʦʜʞʝʥʥʷ ʾʭ ʢʨʘʾʚ. ʅʝʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʤôʷʢʠʭ ʪʢʘʥʠʥ ʥʘ 7 ʜʦʙʫ ʱʝ ʜʝʱʦ 
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ʫʪʨʠʤʫʚʘʚʩʷ. ɿʘʛʦʻʥʥʷ ʧʨʦʭʦʜʠʣʦ ʧʝʨʚʠʥʥʠʤ ʥʘʪʷʛʦʤ, ʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʨʘʥʠ 

ʙʫʣʠ ʩʫʭʽ ʽ ʯʠʩʪʽ. 

          ʅʘ 13-14 ʜʦʙʫ ʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʠ ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʪʘ ʜʦʙʨʝ 

ʧʦʾʜʘʣʠ ʢʦʨʤ. ʈʦʟʭʦʜʞʝʥʥʷ ʢʨʘʾʚ ʨʘʥʠ, ʥʘʛʥʦʻʥʥʷ, ʧʦʷʚʫ ʘʙʩʮʝʩʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. ʋ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʘʙʨʷʢ  ʤôʷʢʠʭ ʪʢʘʥʠʥ  ʣʽʢʚʽʜʫʚʘʚʩʷ, ʨʘʥʠ ʛʦʾʣʠʩʷ ʧʝʨʚʠʥʥʠʤ 

ʥʘʪʷʛʦʤ. 

          ʅʘ 20-21 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʢʨʦʣʽʚ ʜʘʥʦʾ ʛʨʫʧʠ ʧʦʚʝʜʽʥʢʘ ʩʪʘʣʘ ʙʽʣʴʰ 

ʘʢʪʠʚʥʦʶ, ʚʦʥʠ ʦʭʦʯʽʰʝ ʧʨʠʡʤʘʣʠ ʾʞʫ. ʇʨʠ ʚʽʟʫʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʜʽʣʷʥʦʢ ʚʠʷʚʣʷʚʩʷ ʣʽʥʽʡʥʠʡ ʨʫʙʝʮʴ, ʷʢʠʡ ʧʦʯʘʚ ʧʦʩʪʫʧʦʚʦ ʟʘʨʦʩʪʘʪʠ ʰʝʨʩʪʶ. 

          ʋ ʪʚʘʨʠʥ ʜʨʫʛʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ (ʢʨʦʣʽ ˉ7-12) ʥʘ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʟʫʘʣʽʟʫʚʘʚʩʷ ʥʝʟʥʘʯʥʠʡ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʥʘʙʨʷʢ ʙʽʣʷʱʝʣʝʧʥʠʭ 

ʤôʷʢʠʭ ʪʢʘʥʠʥ. ɼʦ ʜʨʫʛʦʛʦ ʪʠʞʥʷ ʥʘʙʨʷʢ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʨʦʟʩʤʦʢʪʘʚʩʷ, ʘ ʪʚʘʨʠʥʠ 

ʩʪʘʣʠ ʘʢʪʠʚʥʽʰʠʤ ʽ ʙʽʣʴʰ ʦʭʦʯʝ ʧʨʠʡʤʘʣʠ ʾʞʫ. ʈʘʥʠ ʟʘʛʦʾʣʠʩʴ ʧʝʨʚʠʥʥʠʤ 

ʥʘʪʷʛʦʤ.   

          ʋ ʢʨʦʣʷ ˉ 9, ʥʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ, ʜʝ ʚ ʦʜʠʥ ʟ ʜʝʬʝʢʪʽʚ 

ʙʫʚ ʽʤʧʣʘʥʪʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè, ʘ ʽʥʰʠʡ ʩʣʫʛʫʚʘʚ ʢʦʥʪʨʦʣʝʤ ʚʠʷʚʣʝʥʦ 

ʟʘʧʘʣʴʥʠʡ ʽʥʬʽʣʴʪʨʘʪ, ʘ ʢʨʘʾ ʨʘʥʠ ʯʘʩʪʢʦʚʦ ʨʦʟʽʡʰʣʠʩʷ. ɼʦ 28 ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʽʥʬʽʣʴʪʨʘʪ ʧʦʚʥʽʩʪʶ ʨʦʟʩʤʦʢʪʘʚʩʷ.  

          ʅʘ 30 ʜʦʙʫ ʫʩʽ ʪʚʘʨʠʥʠ ʧʦʚʦʜʠʣʠ ʩʝʙʝ ʘʢʪʠʚʥʦ, ʜʦʙʨʝ ʧʨʠʡʤʘʣʠ ʾʞʫ, 

ʚʠʨʘʞʝʥʠʭ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʨʫʙʮʽ ʧʦʯʘʣʠ 

ʧʦʩʪʫʧʦʚʦ ʟʘʨʦʩʪʘʪʠ ʰʝʨʩʪʶ. 

          ʋ ʪʨʝʪʽʡ ʛʨʫʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʢʨʦʣʽ ˉ13-18) ʧʝʨʝʙʽʛ ʟʘʛʦʻʥʥʷ 

ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʥʘ 7-10 ʜʦʙʫ ʧʨʦʭʦʜʠʚ ʜʦʙʨʝ, ʪʚʘʨʠʥʠ ʙʫʣʠ ʜʦʩʠʪʴ ʘʢʪʠʚʥʠʤʠ ʽ 

ʦʭʦʯʝ ʧʦʾʜʘʣʠ ʾʞʫ. ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ. ʈʘʥʠ ʛʦʾʣʠʩʷ 

ʧʝʨʚʠʥʥʠʤ ʥʘʪʷʛʦʤ. ʋʪʚʦʨʝʥʽ ʨʫʙʮʽ ʜʦ ʜʨʫʛʦʛʦ ʤʽʩʷʮʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʘʩʪʢʦʚʦ 

ʟʘʨʦʩʣʠ ʰʝʨʩʪʶ. 

          ʋ ʯʝʪʚʝʨʪʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ (ʢʨʦʣʽ ˉ19-24) ʧʝʨʝʙʽʛ ʟʘʛʦʻʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʙʫʚ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʧʝʨʝʜʥʽʤ ʧʽʜʜʦʩʣʽʜʥʠʤ ʛʨʫʧʘʤ, ʣʠʰʝ ʫ 

ʢʨʦʣʽʚ ʧʽʜ ˉ19 ʪʘ ˉ22, ʥʘ 10 ʜʦʙʫ ʟ ʣʽʚʦʛʦ ʙʦʢʫ ʧʘʣʴʧʫʚʘʣʠʩʷ ʟʘʧʘʣʴʥʽ 
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ʽʥʬʽʣʴʪʨʘʪʠ ʪʘ ʙʫʣʦ ʨʦʟʭʦʜʞʝʥʥʷ ʢʨʘʾʚ ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ. ʋ ʮʠʭ ʜʚʦʭ ʢʨʦʣʽʚ 

ʧʝʨʝʜʥʽ ʜʝʬʝʢʪʠ ʟ ʣʽʚʦʛʦ ʙʦʢʫ ʙʫʣʠ ʢʦʥʪʨʦʣʴʥʠʤʠ, ʘ ʟʘʜʥʽ ï ʟʘʧʦʚʥʝʥʽ ʤʘʪʝʨʽʘʣʦʤ 

çʂʝʨʛʘʧè.  

           ʋ ʢʨʦʣʷ ˉ24, ʥʘ 12 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ, ʫ ʜʽʣʷʥʮʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʝʬʝʢʪʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʱʽʣʴʥʠʡ ʟʘʧʘʣʴʥʠʡ 

ʽʥʬʽʣʴʪʨʘʪ ʪʘ ʯʘʩʪʢʦʚʝ ʨʦʟʭʦʜʞʝʥʥʷ ʢʨʘʾʚ ʨʘʥʠ. ɼʦ 30 ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘʧʘʣʴʥʠʡ ʽʥʬʽʣʴʪʨʘʪ ʫ ʚʩʽʭ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ, ʷʢʽ ʚʽʜʤʽʯʘʣʠʩʴ ʚ ʯʝʪʚʝʨʪʽʡ ʛʨʫʧʽ 

ʪʚʘʨʠʥ ï ʧʦʚʥʽʩʪʶ ʨʦʟʩʤʦʢʪʫʚʘʚʩʷ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʪʚʘʨʠʥʠ ʧʦʚʦʜʠʣʠ ʩʝʙʝ ʜʦʩʠʪʴ 

ʘʢʪʠʚʥʦ ʽ ʜʦʙʨʝ ʧʨʠʡʤʘʣʠ ʾʞʫ, ʘ ʟʘʧʘʣʴʥʠʡ ʷʚʠʱ ʫ ʥʘʚʢʦʣʦʱʝʣʝʧʥʠʭ ʜʽʣʷʥʢʘʭ ʥʝ 

ʚʠʷʚʣʷʣʦʩʴ. ɼʦ 90 ʜʦʙʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʨʫʙʮʽ ʧʦʚʥʽʩʪʶ ʟʘʨʦʩʪʘʣʠ ʰʝʨʩʪʶ.    

          ʆʩʪʘʪʦʯʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʦʧʝʨʦʚʘʥʠʭ ʪʚʘʨʠʥ 

ʜʦʨʽʚʥʶʚʘʣʘ ʢʽʣʴʢʦʩʪʽ ʧʣʘʥʦʚʦ ʚʠʚʝʜʝʥʠʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋʩʢʣʘʜʥʝʥʥʷ 

ʟʘʧʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ  ʥʘʚʢʦʣʦʱʝʣʝʧʦʚʠʭ ʤôʷʢʠʭ ʪʢʘʥʠʥʘʭ ʫ 

4 ʽʟ 24 ʧʨʦʦʧʝʨʦʚʘʥʠʭ ʢʨʦʣʽʚ ʥʝ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʞʦʜʥʦʾ 

ʪʚʘʨʠʥʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʣʠʰʝ ʚʧʣʠʚʘʣʠ ʥʘ ʟʘʪʨʠʤʢʫ 

ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʫ ʜʽʣʷʥʢʘʭ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚ 

ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ. 

 

5.2  ʈʝʟʫʣʴʪʘʪʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʨʝʛʝʥʝʨʘʪʫ ʟʘ 

ʨʽʟʥʠʭ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʜʽʣʷʥʢʘʭ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

 

          ʇʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʢʝʪʘʤʽʥʫ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʜʘʣʝʥʥʷ ʱʝʣʝʧ ʪʘ ʜʝʪʘʣʴʥʝ ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʚʠʚʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʟ ʜʚʦʭʩʪʦʨʦʥʥʽʤʠ ʜʝʬʝʢʪʘʤʠ [114, 142] 

           ʅʘ 21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʘʭ, ʜʝ ʧʝʨʝʙʽʛ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʫ ʧʨʦʭʦʜʠʚ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʽʜ ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ  ʥʘ 

ʤʘʢʨʦʧʨʝʧʘʨʘʪʽ, ʧʽʩʣʷ ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʘʨʘʦʩʘʣʴʥʠʭ ʪʢʘʥʠʥ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʢʨʫʛʦʚʠʡ 

ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ, ʟʘʧʦʚʥʝʥʠʡ ʪʢʘʥʠʥʦʶ ʤôʷʢʦ-ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʙʽʣʫʚʘʪʦ-

ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʡʦʛʦ ʢʨʘʾ ʙʫʣʠ ʥʝʟʥʘʯʥʦ ʟʛʣʘʜʞʝʥʽ.                               
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          ʄʘʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦ ʧʨʦʮʝʩʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʫ ʜʝʬʝʢʪʘʭ ʟʘʧʦʚʥʝʥʠʭ 

ʨʽʟʥʠʤʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʽ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ 

ʽʜʝʥʪʠʯʥʠʤʠ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʛʦʣʝʥʠʭ ʜʽʣʷʥʦʢ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʟ ʤʘʪʝʨʽʘʣʦʤ 

ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʨʝʛʝʥʝʨʘʪ ʱʽʣʴʥʦ-ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʱʦ ʙʫʚ ʽʥʪʠʤʥʦ 

ʩʧʘʷʥʠʡ ʟ ʢʽʩʪʢʦʚʦʶ ʧʦʚʝʨʭʥʝʶ ʣʦʞʘ ʧʣʘʩʪʠʢʠ. 

          ɺʽʟʫʘʣʴʥʦ ʽ ʧʘʣʴʧʘʪʦʨʥʦ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ ʫ ʜʝʬʝʢʪʘʭ, ʟʘʧʦʚʥʝʥʠʭ 

çʂʦʣʣʘʧʘʥʦʤ-ʃè ʪʘ çʂʝʨʛʘʧʦʤè ʩʧʦʩʪʝʨʽʛʘʣʠ ʤôʷʢʦʪʢʘʥʠʥʥʠʡ, ʧʦʤʽʨʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ  ʢʦʥʩʠʩʪʝʥʮʽʾ ʨʝʛʝʥʝʨʘʪ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʦʢʨʝʤʠʭ ʯʘʩʪʦʯʦʢ ʤʘʪʝʨʽʘʣʫ, ʘ 

ʫ ʚʠʧʦʚʥʝʥʠʭ ʢʦʤʧʦʟʠʮʽʻʶ ʙʽʦʧʦʣʽʤʝʨʫ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ï  ʤôʷʢʦʪʢʘʥʠʥʥʠʡ 

ʥʝʦʜʥʦʨʽʜʥʠʡ ʨʝʛʝʥʝʨʘʪ ʱʽʣʴʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʥʝʧʦʨʫʰʥʦ ʙʫʚ ʟʚôʷʟʘʥʠʡ ʟ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ ʣʦʞʘ ʧʣʘʩʪʠʢʠ. ʂʦʥʪʨʦʣʴʥʠʡ 

ʜʝʬʝʢʪ ʙʫʚ ʚʠʧʦʚʥʝʥʠʡ ʨʝʛʝʥʝʨʘʪʦʤ ʫ ʚʠʛʣʷʜʽ ʥʝʟʥʘʯʥʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʜʦʚʦʣʽ 

ʤôʷʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ.  

          ʅʘ 60 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʠʡ ʨʝʛʝʥʝʨʘʪ ʫ ʚʩʽʭ  

ʜʦʩʣʽʜʥʠʭ ʜʝʬʝʢʪʘʭ ʟ ʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʙʫʚ ʦʜʥʦʨʽʜʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, 

ʚʢʨʠʪʠʡ ʚʦʣʦʢʥʠʩʪʦʶ ʧʣʽʚʢʦʶ ʬʽʙʨʦʟʥʦʛʦ ʪʠʧʫ. ʈʽʚʝʥʴ ʢʽʩʪʢʦʚʦʛʦ ʟʘʤʽʱʝʥʥʷ ʙʫʚ 

ʥʘʡʚʠʱʠʤ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʟ çʂʦʣʣʘʧʘʥʦʤ-ʃè ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ 

ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ. ʆʛʦʣʝʥʘ ʧʦʚʝʨʭʥʷ ʨʝʛʝʥʝʨʘʪʫ ʚ ʜʽʣʷʥʮʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʙʫʣʘ ʛʣʘʜʢʦʶ, ʱʽʣʴʥʦ-ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʥʝʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘʜ ʦʪʦʯʫʶʯʦʶ ʢʽʩʪʢʦʶ. 

          ʅʘ 90 ʜʦʙʫ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʟʘʧʦʚʥʝʥʽ 

çʂʝʨʛʘʧʦʤè ʙʫʣʠ ʚʠʧʦʚʥʝʥʽ ʦʜʥʦʨʽʜʥʠʤ ʪʢʘʥʠʥʥʠʤ ʨʝʛʝʥʝʨʘʪʦʤ, ʱʽʣʴʥʦ 

ʟʨʦʝɦʥʠʤ ʟ ʢʨʘʷʤʠ ʢʽʩʪʢʦʚʦʛʦ ʜʝʬʝʢʪʫ. ʋ ʛʨʫʧʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʜʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʽʤʧʣʘʥʪʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ çʂʦʣʣʘʧʘʥ-ʃè ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʙʽʦʢʦʤʧʦʟʠʪʫ 

ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʜʝʬʝʢʪʠ ʙʫʣʠ ʚʠʧʦʚʥʝʥʽ ʪʚʝʨʜʦʶ ʢʽʩʪʢʦʚʦ-

ʪʢʘʥʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʨʝʛʝʥʝʨʘʪʫ  ʱʽʣʴʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʷʢ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʪʘʢ ʽ ʫ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʢʘʭ. ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʚʠʷʚʣʷʚʩʷ 

ʤôʷʢʦʪʢʘʥʠʥʥʠʡ ʨʝʛʝʥʝʨʘʪ ʜʦʩʠʪʴ ʱʽʣʴʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ. 
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5.3  ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʪʘ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ ʪʘ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ. 

         ʅʘ 21 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʫ ʜʽʣʷʥʮʽ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʚʠʧʦʚʥʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè ʧʦʢʘʟʘʚ, ʱʦ ʫ ʜʝʬʝʢʪʘʭ ʽʟ 

ʚʽʪʯʠʟʥʷʥʠʤ ʙʽʦʢʝʨʘʤʽʯʥʠʤ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʦʢʨʫʛʣʽ 

ʢʽʩʪʢʦʚʽ ʧʦʨʦʞʥʠʥʠ, ʷʢʽ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʥʝʦʜʥʦʨʽʜʥʠʤ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʠʤ 

ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʨʦʮʝʩ ʡʦʛʦ ʧʦʩʪʫʧʦʚʦʾ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʟ ʜʦʙʨʝ ʧʦʤʽʪʥʦʶ ʪʽʥʥʶ (ʚʫʘʣʣʶ) ʨʝʛʝʥʝʨʘʪʫ  (ʨʠʩʫʥʦʢ 5.1).  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.1 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï çʂʝʨʛʘʧè, ʟʘʜʥʽʡ ï ʢʦʥʪʨʦʣʴ. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 21 ʜʦʙʘ 

 

          ɿʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʫ ʪʦʡ ʩʘʤʠʡ ʪʝʨʤʽʥ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʚʠʟʥʘʯʘʣʘʩʴ ʥʝʟʥʘʯʥʘ ʚʪʨʘʪʘ ʯʽʪʢʦʩʪʽ ʢʨʘʾʚ ʟʘ ʨʘʭʫʥʦʢ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʜʝʬʝʢʪʽʚ, ʪʽʥʽ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʦʪʦʯʫʶʯʦʾ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʢʦʥʪʨʘʩʪʥʠʡ ʯʘʩʪʢʦʚʦ ʨʝʟʦʨʙʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ (ʨʠʩʫʥʦʢ 5.2). 
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ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʥʘʷʚʥʽʩʪʶ ʪʽʥʽ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʜʝʬʝʢʪʫ ʢʽʩʪʢʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʜʦʩʠʪʴ ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, 

ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟ ʥʝʟʥʘʯʥʦʶ ʟʛʣʘʜʞʝʥʽʩʪʶ ʢʽʩʪʢʦʚʦʛʦ ʢʨʘʶ ʜʝʬʝʢʪʽʚ. ʅʘʷʚʥʘ ʣʝʜʴ 

ʧʦʤʽʪʥʘ ʚʫʘʣʴ ʧʦʯʘʪʢʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʷʢʘ ʟʘ 

ʩʚʦʻʶ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʶ ʢʦʥʪʨʘʩʪʥʽʩʪʶ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ ʫ ʜʦʩʣʽʜʥʠʭ ʜʝʬʝʢʪʘʭ ʟ ʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ (ʨʠʩʫʥʦʢ 5.1). ʋ 

ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʣʘʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥè ʩʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ 

ʢʦʥʪʫʨʠ ʢʨʘʾʚ ʜʝʬʝʢʪʽʚ ʚʪʨʘʯʘʣʠ ʩʚʦʶ ʯʽʪʢʽʩʪʴ, ʩʪʠʨʘʣʠʩʷ ʪʘ ʟʛʣʘʜʞʫʚʘʣʠʩʷ, 

ʚʠʜʥʦ ʙʫʣʦ ʚʫʘʣʴ ʧʦʯʘʪʢʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ (ʨʠʩʫʥʦʢ 5.2). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.2 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʟʘʜʥʽʡ ï çʂʦʣʣʘʧʘʥè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 21 ʜʦʙʘ 

 

          ʅʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ çʂʝʨʛʘʧè ʪʘ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʯʘʩʪʠʥʢʠ 

ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʛʣʘʜʞʝʥʽʩʪʴ ʽ ʟʤʝʥʰʝʥʥʷ ʯʽʪʢʦʩʪʽ ʢʦʥʪʫʨʽʚ ʢʨʘʾʚ 

ʜʝʬʝʢʪʫ ʢʽʩʪʢʠ, ʪʽʥʴ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʩʪʘʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʶ, 
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ʱʦ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʧʦ ʧʝʨʠʬʝʨʽʾ ʜʝʬʝʢʪʽʚ (ʨʠʩʫʥʦʢ 5.3, 5.4). ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ 

ʦʮʽʥʢʘ ʜʝʬʝʢʪʽʚ ʟ çʂʦʣʣʘʧʘʥʦʤè ʚʢʘʟʫʻ ʥʘ ʚʠʨʘʞʝʥʝ ʧʦʩʠʣʝʥʥʷ ʪʽʥʽ ʢʽʩʪʢʦʚʦ-

ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʢʨʘʾ ʜʝʬʝʢʪʽʚ ʚʪʨʘʯʘʶʪʴ ʯʽʪʢʽʩʪʴ, ʘʣʝ ʾʭ ʢʦʥʪʫʨʠ ʱʝ 

ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʟʥʘʯʘʶʪʴʩʷ (ʨʠʩʫʥʦʢ 5.4). ʂʦʥʪʫʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ 

ʥʘʙʫʚʘʶʪʴ ʥʝʨʽʚʥʦʾ ʬʦʨʤʠ, ʧʦʤʽʪʥʘ ʩʣʘʙʢʘ ʪʽʥʴ ʚʫʘʣʽ ʫʪʚʦʨʝʥʦʾ ʨʝʛʝʥʝʨʘʪʦʤ 

(ʨʠʩʫʥʦʢ 5.3).   

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.3 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï çʂʝʨʛʘʧè, ʟʘʜʥʽʡ ï ʢʦʥʪʨʦʣʴ. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 30 ʜʽʙ. 

  

             ʏʝʨʝʟ 60 ʜʽʙ ʫ ʚʩʽʭ ʜʝʬʝʢʪʘʭ ʟ ʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ ʯʽʪʢʦ ʚʠʷʚʣʷʣʠʩʷ ʦʟʥʘʢʠ 

ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ, ʧʝʨʝʚʘʞʥʦ ʧʦ ʧʝʨʠʬʝʨʽʾ ʢʽʩʪʢʦʚʠʭ  ʜʝʬʝʢʪʽʚ ʥʠʞʥʽʭ 

ʱʝʣʝʧ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʘ ʪʽʥʴ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʤʠ ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʜʝʬʝʢʪʘʭ ʟ çʂʦʣʣʘʧʘʥʦʤè 

ʪʘ ʙʽʦʧʦʣʽʤʝʨʦʤ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ɻɸʇ (ʨʠʩʫʥʦʢ 5.5). 
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ʈʠʩʫʥʦʢ 5.4 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʟʘʜʥʽʡ ï çʂʦʣʣʘʧʘʥè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 30 ʜʽʙ. 

 

          ʉʝʨʝʜ ʩʪʨʫʢʪʫʨʠ ʨʝʛʝʥʝʨʘʪʫ ʫ ʧʨʦʩʚʽʪʽ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʦʢʨʝʤʽ 

ʯʘʩʪʠʥʢʠ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʯʘʩʪʢʦʚʦ ʨʝʟʦʨʙʫʚʘʚʩʷ          

(ʨʠʩʫʥʦʢ 5.5). 

          ʋ ʜʝʬʝʢʪʘʭ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʛʝʥʝʨʘʪʫ, 

ʱʽʣʴʥʽʩʪʴ ʷʢʦʛʦ ʩʪʘʚʘʣʘ ʫʩʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʚʠʷʚʣʷʣʠʩʷ ʪʽʥʽ ʯʘʩʪʠʥʦʢ ʙʽʬʘʟʥʦʾ 

ʢʝʨʘʤʽʢʠ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʦʩʪʽ (ʨʠʩʫʥʦʢ 5.6).  

          ʋ ʟʦʥʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʜʝʬʝʢʪʫ ʚʠʟʥʘʯʘʣʘʩʷ ʥʝʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʦʜʥʦʨʽʜʥʘ ʪʽʥʴ ʨʝʛʝʥʝʨʘʪʫ, ʷʢʘ ʯʘʩʪʢʦʚʦ ʟʣʠʚʘʣʘʩʷ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʶ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʤʠʪʪʷ ʛʨʘʥʠʮʴ ʜʝʬʝʢʪʫ, ʱʦ ʚʠʨʘʞʘʣʦʩʴ ʫ ʧʦʩʪʫʧʦʚʽʡ 

ʚʪʨʘʪʽ ʯʽʪʢʦʩʪʽ ʢʨʘʾʚ ʜʝʬʝʢʪʫ, ʷʢʽ ʙʫʣʠ ʜʝʱʦ ʟʛʣʘʜʞʝʥʠʤʠ (ʨʠʩʫʥʦʢ 5.6). 
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ʈʠʩʫʥʦʢ 5.5 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʟʘʜʥʽʡ ï çʂʦʣʣʘʧʘʥè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 60 ʜʽʙ. 

 

      

 

 

 

 

     

 

 

 

 

ʈʠʩʫʥʦʢ 5.6 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï çʂʝʨʛʘʧè, ʟʘʜʥʽʡ ï ʢʦʥʪʨʦʣʴ. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 60 ʜʽʙ 

           



135 
 

 
 

            ʅʘ 90 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʥʘ ʤʽʩʮʽ ʢʦʣʠʰʥʽʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʥʠʞʥʽʭ ʱʝʣʝʧ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ  ʽʥʪʝʥʩʠʚʥʽ ʢʦʥʪʫʨʠ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʥʘ 

ʬʦʥʽ ʷʢʠʭ ʯʽʪʢʦ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘʣʠʰʢʠ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʽ ʥʝ ʧʦʚʥʽʩʪʶ ʨʝʟʦʨʙʦʚʘʥʦʛʦ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʷʚʥʝ ʬʘʢʪʠʯʥʦ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʽ ʯʘʩʪʢʦʚʝ ʟʣʠʪʪʷ ʪʽʥʽ ʨʝʛʝʥʝʨʘʪʫ ʟ ʦʪʦʯʫʶʯʦʶ ʥʝʧʦʰʢʦʜʞʝʥʦʶ ʢʽʩʪʢʦʶ 

ʱʝʣʝʧʠ (ʨʠʩʫʥʦʢ 5.7).  

          ʋ ʢʦʥʪʨʦʣʴʥʦʤʫ ʜʝʬʝʢʪʽ ï ʤʝʞʽ ʡʦʛʦ ʩʪʘʣʠ ʙʽʣʴʰ ʟʛʣʘʜʞʝʥʠʤʠ, ʘʣʝ 

ʧʦʚʥʽʩʪʶ ʩʚʦʶ ʯʽʪʢʽʩʪʴ ʚʦʥʠ ʥʝ ʚʪʨʘʪʠʣʠ ʽ ʾʭ ʱʝ ʤʦʞʥʘ ʙʫʣʦ ʜʦʙʨʝ ʚʠʟʥʘʯʠʪʠ. 

ʈʦʟʤʽʨʠ ʜʝʬʝʢʪʫ ʜʝʱʦ ʟʤʝʥʰʝʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ, ʘʣʝ 

ʧʦʚʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʟʨʦʱʝʥʥʷ ʥʝ ʚʽʜʙʫʣʦʩʷ. ʋʪʚʦʨʠʣʘʩʴ ʥʝʦʜʥʦʨʽʜʥʘ ʪʽʥʴ 

ʨʝʛʝʥʝʨʘʪʫ ʟ ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ ʧʨʦʩʚʽʪʣʝʥʥʷ (ʨʠʩʫʥʦʢ 5.7). 

 

    

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.7 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʟʘʜʥʽʡ ï ʢʦʥʪʨʦʣʴ. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 90 ʜʽʙ 
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ʈʠʩʫʥʦʢ 5.8 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʷ. 

ʇʝʨʝʜʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï çʂʦʣʣʘʧʘʥè, ʟʘʜʥʽʡ ï çʂʝʨʛʘʧè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 90 ʜʽʙ 

 

          ʋ ʜʝʬʝʢʪʘʭ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤʠ çʂʦʣʣʘʧʘʥʦʤè ʪʘ ʙʽʦʢʝʨʘʤʽʢʦʶ çʂʝʨʛʘʧè 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʘ ʪʽʥʴ ʪʢʘʥʠʥʥʦ-ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ. ɼʝʬʝʢʪ ʟ 

çʂʦʣʣʘʧʘʥʦʤè ʙʫʚ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʠʥʠʡ ʥʦʚʦʫʪʚʦʨʝʥʦʶ ʢʽʩʪʢʦʚʦʶ 

ʪʢʘʥʠʥʦʶ, ʘ ʤʝʞʽ ʜʝʬʝʢʪʫ ʟʣʠʚʘʣʠʩʷ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʢʽʩʪʢʦʶ. ʋ ʧʨʦʩʚʽʪʽ 

ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟ ʙʽʦʢʝʨʘʤʽʢʦʶ ï  ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʽ ʟʘʣʠʰʢʠ 

ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʨʝʟʦʨʙʫʚʘʣʠʩʴ. ɼʝʬʝʢʪʠ 

ʥʠʞʥʴʦʱʝʣʝʧʥʦʾ ʢʽʩʪʢʠ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʣʠʩʴ ʫ ʨʦʟʤʽʨʘʭ, ʷʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʧʦʯʘʪʢʦʚʦʶ ʾʭ ʚʝʣʠʯʠʥʦʶ (ʨʠʩʫʥʦʢ 5.8) [93]. 

 

5.4  ɻʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

                     

          ʅʘ 21 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʝʬʝʢʪ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

çʂʝʨʛʘʧè ʙʫʚ ʟʘʧʦʚʥʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʨʦʟʨʦʩʪʘʥʥʷʤʠ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ 
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ʦʟʥʘʢʘʤʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʩʧʦʣʫʯʥʦ-ʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʢʽʩʪʢʦʚʠʭ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʴ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ çʂʝʨʛʘʧʫè, ʪʘ 

ʧʦʯʘʪʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ (ʨʠʩʫʥʦʢ 5.9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.9 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 21 ʜʦʙʘ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ çʂʝʨʛʘʧʦʤè: 

ɸʢʪʠʚʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ, ʚʠʨʘʞʝʥʘ ʙʘʟʦʬʽʣʴʥʘ ʨʝʘʢʮʽʷ, ʧʦʯʘʪʦʢ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 8x40 

          

         ʋ ʜʝʬʝʢʪʽ, ʟʘʧʦʚʥʝʥʦʤʫ çʂʦʣʣʘʧʘʥʦʤè ʚʠʷʚʣʝʥʦ ʨʦʟʨʦʩʪʘʥʥʷ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʘʩʤʘ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʪʢʘʥʠʥʠ, 

ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ ʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʘ ʭʦʥʜʨʦʾʜʥʦʛʦ ʪʠʧʫ (ʨʠʩʫʥʦʢ 5.10), ʘ ʫ 

ʚʠʧʦʚʥʝʥʦʤʫ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ï ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʝʨʝʚʘʞʥʦ 

ʥʦʚʦʫʪʚʦʨʝʥʘ ʧʫʭʢʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʦʢʨʝʤʽ ʧʨʦʰʘʨʢʠ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʦʦʜʠʥʦʢʽ ʜʽʣʷʥʢʠ ʨʝʟʦʨʙʮʽʾ ʙʽʦʤʘʪʝʨʽʘʣʫ (ʨʠʩʫʥʦʢ 5.11). 

ʈʝʧʘʨʘʪʠʚʥʠʡ ʧʨʦʮʝʩ ʙʫʚ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʠʡ ʧʦ ʧʝʨʠʬʝʨʽʾ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ.  
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ʈʠʩʫʥʦʢ 5.10 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 21 ʜʦʙʘ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

çʂʦʣʣʘʧʘʥʦʤè. ʈʝʛʝʥʝʨʘʪ ʩʬʦʨʤʦʚʘʥʠʡ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʶ ʬʽʙʨʦʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ ʪʘ ʢʣʽʪʠʥʘʤʠ ʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʘ ʭʦʥʜʨʦʾʜʥʦʛʦ ʪʠʧʫ. 

 ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10x40 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ  5.11 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 21 ʜʦʙʘ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ. ʂʣʽʪʠʥʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ ʚʢʣʶʯʝʥʴ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽʤʝʨʫ ʟ ɻɸʇ. 

 ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10x20 
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          ʂʦʥʪʨʦʣʴʥʠʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʟʘʧʦʚʥʝʥʠʡ ʨʝʛʝʥʝʨʘʪʦʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʚ 

ʩʦʙʦʶ ʢʦʥʛʣʦʤʝʨʘʪ ʥʝʦʜʥʦʨʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ 

ʧʝʨʠʬʝʨʠʯʥʽʡ ʯʘʩʪʠʥʘʭ ʧʝʨʝʚʘʞʥʦ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʘ ʩʪʘʜʽʷʭ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʾ. ʋ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʟʦʥʠ 

ʨʫʡʥʫʚʘʥʥʷ ʬʽʙʨʠʥʫ ʪʘ ʬʦʨʤʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚôʷʥʦʛʦ ʟʛʫʩʪʢʘ. ʈʝʛʝʥʝʨʘʪ ʚ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʘ ʙʫʜʦʚʦʶ ʙʫʚ ʧʦʜʽʙʥʠʡ ʜʦ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ.5.12.). 

 

   

 

 

 

 

 

     

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.12 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 21 ʜʦʙʘ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʂʣʽʪʠʥʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʚ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʽ ʩʪʨʫʢʪʫʨʠ. 

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 8x20 

 

          ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ ʧʨʝʧʘʨʘʪʽʚ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʯʝʨʝʟ 30 ʜʽʙ ʫ ʜʝʬʝʢʪʽ, 

ʚʠʧʦʚʥʝʥʦʤʫ çʂʝʨʛʘʧʦʤè ʱʝ ʧʝʨʝʚʘʞʘʣʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʘʣʝ ʥʘʚʢʦʣʦ ʡʦʛʦ 

ʛʨʘʥʫʣ, ʦʙôʻʤ ʷʢʠʭ ʟʤʝʥʰʠʚʩʷ, ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʦʩʪʝʦʙʣʘʩʪʠ ʽ ʥʦʚʦʫʪʚʦʨʝʥʘ 

ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʘ ʦʩʪʝʦʾʜʥʘ ʪʢʘʥʠʥʘ. ʋ ʥʘʧʨʷʤʢʫ ʜʦ ʧʝʨʠʬʝʨʽʾ ʨʝʛʝʥʝʨʘʪ 

ʫʱʽʣʴʥʶʚʘʚʩʷ ʽ ʩʢʣʘʜʘʚʩʷ ʽʟ ʦʩʪʝʦʾʜʥʠʭ ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʩʠʩʪʝʤ (ʨʠʩʫʥʦʢ 5.13). 
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ʈʠʩʫʥʦʢ 5.13 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 30 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ çʂʝʨʛʘʧʦʤè: 

ʅʝʟʘʚʝʨʰʝʥʠʡ ʦʩʪʝʦʛʝʥʝʟ ʥʘ ʩʪʘʜʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  ʬʽʙʨʦʚʦʣʦʢʥʠʩʪʦʛʦ ʨʝʛʝʥʝʨʘʪʫ 

ʚ  ʦʩʪʝʦʾʜʥʠʡ ʤʦʟʦʣʴ. 

 ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10x40 

 

          ʋ ʜʝʬʝʢʪʘʭ, ʱʦ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ çʂʦʣʣʘʧʘʥʦʤè ʽ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʜʽʣʷʥʢʠ ʧʝʨʝʚʘʞʥʦ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʤʦʣʦʜʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟ ʦʩʪʝʦʛʝʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʋ 

ʜʝʬʝʢʪʽ ʟ çʂʦʣʣʘʧʘʥʦʤè ï ʢʽʩʪʢʦʚʦ-ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʧʨʦʷʚʣʷʣʠʩʷ ʧʦʙʫʜʦʚʦʶ  

ʶʥʠʭ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ, ʫʪʚʦʨʝʥʥʷʤ ʨʽʟʥʦʢʘʣʽʙʝʨʥʠʭ ʧʦʨʦʞʥʠʥ ʪʘ ʱʽʣʠʥ. 

ʈʝʧʘʨʘʪ ʫ ʜʝʬʝʢʪʘʭ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʙʫʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʟʨʽʣʦʶ ʛʫʙʯʘʩʪʦʶ ʢʽʩʪʢʦʶ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʾ ʚʢʣʶʯʘʣʘ  ʮʽʣʫ ʩʽʪʢʫ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʙʘʣʦʢ-ʪʨʘʙʝʢʫʣ. ʇʨʦʜʦʚʞʫʻʪʴʩʷ ʨʝʟʦʨʙʮʽʷ ʛʨʘʥʫʣ 

ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʙôʻʤʥʘ ʯʘʩʪʢʘ ʷʢʦʛʦ ʚ ʨʝʛʝʥʝʨʘʪʽ ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʝʥʰʫʻʪʴʩʷ (ʨʠʩʫʥʦʢ 5.14). 
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ʈʠʩʫʥʦʢ 5.14 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 30 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

çʂʦʣʣʘʧʘʥʦʤè (ʘ), ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ (ʙ).  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 15ʭ20 (ʘ), 10ʭ20 (ʙ).,  

ʘ) ʩʬʦʨʤʦʚʘʥʠʡ ʪʢʘʥʠʥʥʠʡ ʨʝʛʝʥʝʨʘʪ ʬʽʙʨʦʦʩʪʝʦʾʜʥʦʛʦ ʪʠʧʫ ʟ ʚʢʣʶʯʝʥʥʷʤʠ 

çʂʦʣʣʘʧʘʥʫè, ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʯʦʢ, 

 ʙ) ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʙʝʢʫʣ ʤʦʣʦʜʦʾ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʟ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʠʧʫ ʥʘʚʢʦʣʦ ʚʢʣʶʯʝʥʴ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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         ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ ʩʫʪʪʻʚʦ ʚʽʜʩʪʘʚʘʚ ʟʘ ʪʝʤʧʘʤʠ ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʜ ʜʦʩʣʽʜʥʠʭ 

ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʠ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤʠ ʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʙʫʚ ʟʘʧʦʚʥʝʥʠʡ 

ʨʝʛʝʥʝʨʘʪʦʤ ʧʝʨʝʚʘʞʥʦ ʟ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʥʝʟʥʘʯʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ 

ʦʩʪʝʦʾʜʥʦʾ ʪʘ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʚʘʣʘʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʜʽʣʷʥʢʘʭ  

ʥʝʜʦʩʪʘʪʥʴʦ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʠʭ (ʨʠʩʫʥʦʢ 5.15).  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.15 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 30 ʜʽʙ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ. 

 ʌʦʨʤʫʚʘʥʥʷ ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ  ʧʨʦʣʽʬʝʨʫʶʯʠʭ  ʢʣʽʪʠʥ 

ʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʘ ʭʦʥʜʨʦʾʜʥʦʛʦ ʪʠʧʫ. ʆʩʪʨʽʚʮʽ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʢʘʭ 

ʩʢʫʧʯʝʥʥʷ ʢʣʽʪʠʥ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ.  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 

 

         ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ ʧʨʝʧʘʨʘʪʽʚ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʯʝʨʝʟ 60 ʜʽʙ ʫ ʜʝʬʝʢʪʽ, 

ʚʠʧʦʚʥʝʥʦʤʫ çʂʝʨʛʘʧʦʤè ï ʢʘʨʪʠʥʘ ʥʝʟʘʚʝʨʰʝʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ,  ʚʠʨʘʞʝʥʘ 

ʙʘʟʦʬʽʣʴʥʘ ʦʩʪʝʦʙʣʘʩʪʥʘ ʨʝʘʢʮʽʷ ʥʘʚʢʦʣʦ ʚʢʣʶʯʝʥʴ ʤʘʪʝʨʽʘʣʫ. ɺʨʦʩʪʘʥʥʷ 

ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʚ ʪʦʚʱʫ ʨʝʛʝʥʝʨʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ 
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ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʜʝʬʝʢʪʫ ʫ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʣʦʞʘ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʧʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʈʝʟʦʨʙʮʽʷ ʯʘʩʪʠʥʦʢ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩʫʥʦʢ 4.16). 

 

ʘ                                                            ʙ 

 

ʈʠʩʫʥʦʢ 5.16 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 60 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

çʂʝʨʛʘʧʦʤè: ʈʝʟʦʨʙʮʽʷ ʽ ʟʘʤʽʱʝʥʥʷ ʤʦʣʦʜʦʶ ʦʩʪʝʦʾʜʥʦʶ ʪʢʘʥʠʥʦʶ 

ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʣʽʤʦʨʬʥʘ ʙʫʜʦʚʘ ʨʝʛʝʥʝʨʘʪʫ ʟ ʧʝʨʝʚʘʞʘʶʯʦʶ 

ʦʩʪʝʦʾʜʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʧʦ ʧʝʨʠʬʝʨʽʾ. ʋʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʙʫʜʦʚʘ ʤʦʣʦʜʠʭ 

ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʯʦʢ ʟ ʚʠʨʘʞʝʥʦʶ ʦʩʪʝʦʙʣʘʩʪʥʦʶ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʥʘʚʢʦʣʦ 

ʚʢʣʶʯʝʥʴ ʙʽʦʢʝʨʘʤʽʢʠ ʪʘ ʭʦʥʜʨʦʙʣʘʩʪʥʦʶ ʽ ʬʽʙʨʦʙʣʘʩʪʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʚ 

ʮʝʥʪʨʽ. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 (ʘ), 15ʭ20 (ʙ) 

  

          ʋ ʜʝʬʝʢʪʘʭ, ʱʦ ʟʘʧʦʚʥʝʥʽ çʂʦʣʣʘʧʘʥʦʤè ï ʜʽʣʷʥʢʠ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʆʙôʻʤ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʚʩʷ ʫ ʧʦʨʽʚʥʷʥʽ ʟ 
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ʙʽʣʴʰ ʨʘʥʥʽʤʠ ʪʝʨʤʽʥʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʛʝʥʝʨʘʪʫ, ʥʘʚʢʦʣʦ ʚʢʣʶʯʝʥʴ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩʫʥʦʢ 5.17).    

       ʋ ʜʝʬʝʢʪʽ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ - ʤʦʣʦʜʘ ʦʩʪʝʦʾʜʥʘ 

ʪʢʘʥʠʥʘ ʥʘʙʫʚʘʻ ʦʟʥʘʢ ʢʦʤʧʘʢʪʠʟʘʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʙʨʘʥʦʛʦ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʙʽʦʧʦʣʽʤʝʨʫ - ʨʝʟʦʨʙʮʽʷ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʝʷʢʠʭ ʽʥʰʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩʫʥʦʢ 5.18).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.17 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 60 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

çʂʦʣʣʘʧʘʥʦʤè: ʈʝʛʝʥʝʨʘʪ ʩʬʦʨʤʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʪʝʦʾʜʥʦʛʦ ʪʠʧʫ. 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ ʚ ʧʣʘʩʪʠʥʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ.  

ʈʝʟʦʨʙʮʽʷ ʽ ʟʘʤʽʱʝʥʥʷ ʦʩʪʨʽʚʮʽʚ çʂʦʣʣʘʧʘʥʫè.  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 
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ʈʠʩʫʥʦʢ 5.18 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 60 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ: ʌʦʨʤʫʚʘʥʥʷ ʽ ʧʝʨʝʙʫʜʦʚʘ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ ʚ 

ʩʪʨʫʢʪʫʨʠ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʯʘʩʪʠʥʦʢ ɻɸʇ.  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ20 

 

         ʋ ʢʦʥʪʨʦʣʴʥʦʤʫ ʜʝʬʝʢʪʽ ʚʠʟʥʘʯʘʣʠʩʷ ʜʽʣʷʥʢʠ ʨʦʟʨʦʩʪʘʥʥʷ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʘ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ. ʋ ʧʝʨʠʬʝʨʠʯʥʠʭ ʜʽʣʷʥʢʘʭ ʨʝʛʝʥʝʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʦʩʪʫʧʦʚʝ ʟʘʤʽʱʝʥʥʷ ʦʙôʻʤʫ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʦʩʪʝʦʾʜʥʦʶ, ʧʦʦʜʠʥʦʢʽ 

ʜʽʣʷʥʢʠ ʮʝʥʪʨʘʣʴʥʦʾ ʟʦʥʠ ʨʝʛʝʥʝʨʘʪʫ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʭʦʥʜʨʦʬʽʙʨʦʙʣʘʩʪʦʾʜʥʦʶ 

ʪʢʘʥʠʥʦʶ (ʨʠʩʫʥʦʢ 5.19).      

        ɸʥʘʣʽʟ  ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 90 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ  

ʧʦʢʘʟʘʚ, ʱʦ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʫ ʜʝʬʝʢʪʠ ʢʽʩʪʢʠ ʤʘʪʝʨʽʘʣʦʤ 

çʂʝʨʛʘʧè, ʨʝʛʝʥʝʨʘʪ ʙʫʚ ʧʦʣʽʤʦʨʬʥʠʡ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʟ ʢʽʩʪʢʦʚʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʟʨʽʣʦʩʪʽ, ʟ ʜʽʣʷʥʢʘʤʠ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʦʩʪʝʦʾʜʥʦʾ, 

ʬʽʙʨʦʟʥʦʾ, ʬʽʙʨʦ-ʨʝʪʠʢʫʣʷʨʥʦʾ ʪʘ ʭʦʥʜʨʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ ʛʨʘʥʫʣ ɻɸʇ.    
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ʈʝʛʝʥʝʨʘʪ ʨʦʟʰʘʨʦʚʘʥʠʡ ʟ ʨʽʟʥʦʢʘʣʽʙʝʨʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʪʘ ʱʽʣʠʥʘʤʠ 

(ʥʝʦʜʥʦʨʽʜʥʦʾ ʙʫʜʦʚʠ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʙʽʦʢʝʨʘʤʽʢʠ ʪʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʦʩʪʝʦʾʜʥʽʡ ʪʢʘʥʠʥʽ (ʨʠʩʫʥʦʢ 5.20). 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.19 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 60 ʜʽʙ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ: ʌʦʨʤʫʚʘʥʥʷ 

ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʭʦʥʜʨʦʾʜʥʦʛʦ ʪʘ ʬʽʙʨʦʙʣʘʩʪʦʾʜʥʦʛʦ ʪʠʧʫ. ɺʠʨʘʞʝʥʘ 

ʬʽʙʨʦʙʣʘʩʪʥʘ  ʧʨʦʣʽʬʝʨʘʮʽʷ. ʇʦʯʘʪʦʢ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʙʨʦʙʣʘʩʪʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʚ 

ʦʩʪʝʦʾʜʥʫ. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40 

         

         ʋ ʟʘʧʦʚʥʝʥʦʤʫ çʂʦʣʣʘʧʘʥʦʤè ʢʽʩʪʢʦʚʦʤʫ ʜʝʬʝʢʪʽ ʨʝʛʝʥʝʨʘʪ ʚʢʣʶʯʘʻ: 

ʦʩʪʨʽʚʮʽ ʦʩʪʝʦʾʜʥʦʾ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʜʽʣʷʥʢʘʤʠ ʧʝʨʝʙʫʜʦʚʠ, ʙʝʟ ʚʠʨʘʞʝʥʦʾ 

ʦʩʪʝʦʢʣʘʩʪʠʯʥʦʾ ʨʝʟʦʨʙʮʽʾ ʪʘ ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʜʝʬʝʢʪʫ. 

ʄʽʩʮʷʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʬʦʨʤʦʚʘʥʘ ʛʫʙʯʘʩʪʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ. ʂʨʘʾ ʢʽʩʪʢʦʚʦʛʦ 

ʣʦʞʘ ʯʽʪʢʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʛʝʥʝʨʘʪʫ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʨʠʩʫʥʦʢ 5.21). 
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ʈʠʩʫʥʦʢ 5.20 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 90 ʜʽʙ. ɼʝʬʝʢʪ ʟʘʧʦʚʥʝʥʠʡ çʂʝʨʛʘʧʦʤè: 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʚ ʛʫʙʯʘʩʪʫ. ɿʘʧʦʚʥʝʥʥʷ ʣʘʢʫʥ ʨʝʟʦʨʙʮʽʾ ʬʽʙʨʦ-

ʨʝʪʠʢʫʣʷʨʥʦʶ ʪʢʘʥʠʥʦʶ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ20 

 

 

 

           

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.21 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 90 ʜʽʙ.  çʂʦʣʣʘʧʘʥè: ʉʬʦʨʤʦʚʘʥʘ ʛʫʙʯʘʩʪʘ 

ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ. ʅʝʟʘʚʝʨʰʝʥʠʡ ʦʩʪʝʦʛʝʥʝʟ ʥʘ ʧʝʨʠʬʝʨʠʯʥʠʭ ʜʽʣʷʥʢʘʭ, ʧʨʦʮʝʩ 

ʦʩʪʝʦʥʽʟʘʮʽʾ ʽ ʧʝʨʝʙʫʜʦʚʠ ʢʽʩʪʢʠ, ʢʦʤʧʘʢʪʠʟʘʮʽʷ ʪʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨ ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʨʝʛʝʥʝʨʘʪʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ20 
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          ʋ ʪʚʘʨʠʥ, ʚ ʧʨʦʩʚʽʪ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʷʢʠʭ ʙʫʚ ʽʤʧʣʘʥʪʦʚʘʥʠʡ  

ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʜʽʣʷʥʢʠ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ 

ʢʽʩʪʢʠ ʥʘ ʬʦʥʽ ʧʝʨʝʚʘʞʥʦ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ, 

ʱʦ ʨʦʟʤʽʱʫʚʘʣʘʩʷ ʙʣʠʞʯʝ ʜʦ ʢʨʘʾʚ ʜʝʬʝʢʪʫ, ʘ ʪʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʜʽʣʷʥʢʠ ʨʝʟʦʨʙʮʽʾ 

ʤʘʪʝʨʽʘʣʫ. ʇʝʨʠʬʝʨʠʯʥʽ ʚʽʜʜʽʣʠ ʨʝʛʝʥʝʨʘʪʫ ʟʣʠʚʘʣʠʩʷ ʟ ʧʝʨʝʙʫʜʦʚʘʥʦʶ ʢʽʩʪʢʦʚʦʶ 

ʪʢʘʥʠʥʦʶ ʢʨʘʾʚ ʜʝʬʝʢʪʫ. ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ, ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʙʫʣʘ 

ʙʽʣʴʰ ʟʨʽʣʦʶ (ʨʠʩʫʥʦʢ 5.22). 

 

 

 

 

 

 

 

 

       

 

 

  

 

 

ʈʠʩʫʥʦʢ 5.22 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 90 ʜʽʙ. ɼʝʬʝʢʪ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʠʡ 

ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ: ʈʝʛʝʥʝʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʨʽʣʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ ʘʣʴʚʝʦʣʷʨʥʦʾ ʙʫʜʦʚʠ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʩʪʝʦʢʣʘʩʪʠʯʥʦʾ 

ʨʝʟʦʨʙʮʽʾ ʪʘ ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ.  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ40  
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          ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ ʚʽʜʩʪʘʶʯʠ ʟʘ ʪʝʤʧʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ 

ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʥʝʟʨʽʣʫ ʦʩʪʝʦʾʜʥʫ ʪʢʘʥʠʥʫ, ʫ ʷʢʽʡ ʱʝ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʠʩʴ 

ʜʽʣʷʥʢʠ ʩʧʦʣʫʯʥʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ. ʉʪʨʫʢʪʫʨʘ ʨʝʛʝʥʝʨʘʪʫ ʤʘʣʘ 

ʧʦʣʽʤʦʨʬʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʦʜʥʦʨʽʜʥʠʤ ʢʦʥʛʣʦʤʝʨʘʪʦʤ 

ʩʧʦʣʫʯʥʦʾ, ʦʩʪʝʦʾʜʥʦʾ ʪʘ ʭʦʥʜʨʦʬʽʙʨʦʙʣʘʩʪʦʾʜʥʦʾ ʪʢʘʥʠʥʠ. ʅʘ ʧʝʨʠʬʝʨʽʾ ʜʝʬʝʢʪʽʚ 

ʚʠʷʚʣʷʣʠʩʴ ʯʘʩʪʢʦʚʦ ʩʬʦʨʤʦʚʘʥʽ ʥʝʟʨʽʣʽ ʧʨʠʤʽʪʠʚʥʽ ʢʽʩʪʢʦʚʽ ʪʨʘʙʝʢʫʣʠ ʟ 

ʥʝʯʽʪʢʠʤʠ ʢʨʘʷʤʠ (ʨʠʩʫʥʦʢ 5.23) [93]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.23 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 90 ʜʽʙ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ: ʉʧʦʚʽʣʴʥʝʥʠʡ 

ʦʩʪʝʦʛʝʥʝʟ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʬʽʙʨʦʙʣʘʩʪʥʦʾ ʪʢʘʥʠʥʠ ʚ ʦʩʪʝʦʾʜʥʫ. ʇʦʤʽʨʥʦ ʚʠʨʘʞʝʥʘ 

ʙʘʟʦʬʽʣʴʥʘ ʨʝʘʢʮʽʷ. ʌʦʨʤʫʚʘʥʥʷ ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʭʦʥʜʨʦʾʜʥʦʛʦ 

ʬʽʙʨʦʙʣʘʩʪʦʾʜʥʦʛʦ ʪʠʧʫ ʟ ʥʠʟʴʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʬʽʙʨʦʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ. 

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 15ʭ20 
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5.5 ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ 

 

         ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʻ ʰʚʠʜʢʽʩʪʴ ʾʭ ʙʽʦʨʝʟʦʨʙʮʽʾ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʮʝʡ ʧʝʨʽʦʜ 

ʯʘʩʫ ʫʤʦʚ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. 

         ɺʠʚʯʘʣʠʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ 

ʫ ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ, ʚʧʣʠʚ ʧʦʣʽʤʝʨʥʦʛʦ ʰʘʨʫ ʢʦʤʧʦʟʠʪʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʝʟʦʨʙʮʽʾ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʯʘʩʪʠʥʢʘʤʠ ɻɸʇ ʪʘ ɓ-ʊʂʌ). ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʤʦʨʬʦʤʝʪʨʽʾ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ  ʫ ʜʝʬʝʢʪʘʭ ʚʠʧʦʚʥʝʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʘʣʣʦʧʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè (ʂ) ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ (ɹʇʂ). ʄʦʨʬʦʤʝʪʨʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, 

ʜʦʟʨʽʚʘʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘʷʚʥʦʛʦ ʫ ʩʢʣʘʜʽ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ï ʧʦʣʽʣʘʢʪʠʜʫ, ʱʦ ʚʦʣʦʜʽʶʯʠ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʤʽʥʶʻ ʦʩʥʦʚʥʽ ʦʩʪʝʦʨʝʛʝʥʝʨʫʶʯʽ  

ʚʣʘʩʪʠʚʦʩʪʽ ʪʠʧʦʚʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ɻɸʇ ʪʘ ɓ-ʊʂʌ, 

ʤʦʜʠʬʽʢʫʶʯʠ ʾʭ [147]. 

          ʅʘ 21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ  

çʂʝʨʛʘʧʫè (ʂ) ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʩʢʣʘʜʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ ʫ ʜʝʬʝʢʪʽ ʟʘʧʦʚʥʝʥʦʤʫ  

ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ (ɹʇʂ). ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʯʘʪʢʦʚʘ ʙʽʦʨʝʟʦʨʙʮʽʷ 

ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè, ʪʘʢ ʽ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. ʏʘʩʪʢʘ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʦʛʦ ʜʝʬʝʢʪʫ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʩʪʘʥʦʚʠʣʘ (66,2Ñ0,5)% ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ çʂʝʨʛʘʧʫè ʪʘ (60,9Ñ0,5)%, ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʨʝʟʦʨʙʮʽʶ ʢʦʤʧʦʟʠʪʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ 

ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʜʥʦʯʘʩʥʦ ʟ ʨʝʟʦʨʙʮʽʻʶ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ, ʦʩʪʝʦʾʜʥʦʾ ʪʘ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ 
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ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʫ ʨʝʛʝʥʝʨʘʪʽ ʟ ʙʽʦʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʟʠʪʦʤ, ʚʽʜʧʦʚʽʜʥʦ, (19,5Ñ0,5)%, (12,7Ñ0,4)% ʪʘ (5,7Ñ0,3)%. ʋ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ ʟ çʂʝʨʛʘʧʦʤè - ʧʦʢʘʟʥʠʢʠ ʫʪʚʦʨʝʥʠʭ ʪʢʘʥʠʥ ʩʪʘʥʦʚʠʣʠ, 

ʚʽʜʧʦʚʽʜʥʦ,  (15,9Ñ0,4)%, (10,9Ñ0,3)% ʪʘ (5,2Ñ0,3)%. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ 

ʫʪʚʦʨʝʥʥʷ ʫ ʜʝʬʝʢʪʽ, ʟʘʧʦʚʥʝʥʦʤʫ çʂʝʨʛʘʧʦʤè, ʥʝʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʭʨʷʱʦʚʦʾ 

ʪʢʘʥʠʥʠ (1,9Ñ0,1)%, ʷʢʘ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ, ʘ ʪʘʢʦʞ - ʥʝʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʜʝʬʝʢʪʽ ʟ 

ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ (1,2Ñ0,2)% (ʪʘʙʣ. 5.1.)  

 

         ʊʘʙʣʠʮʷ 5.1 - ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ 

çʂʝʨʛʘʧ" (ʂ) ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ). ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 21 

ʜʦʙʘ (MÑm, n=6). 

 

  

ʇʨʠʤʽʪʢʠ:* - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,05); 

** - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ  ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,01). 

 

         ʅʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʙʽʦʨʝʟʦʨʙʮʽʾ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽʚ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘ ʱʦ 

ʚʢʘʟʫʻ ʧʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʬʝʢʪʘʭ 

ʱʝʣʝʧ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè (54,1Ñ0,5)%, ʪʘʢ ʽ ʧʨʠ 

 ʉʢʣʘʜ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ (%)   

ʄʘʪʝ- 

ʨʽʘʣʠ 

ʆʩʪʝʦ-

ʧʣʘʩʪʠʯ-

ʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ʇʫʭʢʘ 

ʩʧʦʣʫʯʥʘ 

ʪʢʘʥʠʥʘ 

ʍʨʷʱʦʚʘ 

ʪʢʘʥʠʥʘ 

ʆʩʪʝʦʾʜʥʘ 

ʪʢʘʥʠʥʘ 

ɻʨʫʙʦʚʦʣʦʢʥʠʩʪʘ 

ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 

ʇʣʘʩʪʠʥʯʘʩʪʘ 

ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ 

ʂ 66,2Ñ0,5 15,9Ñ0,4 1,9Ñ0,1 10,9Ñ0,3 5,2Ñ0,3 0,0 

ɹʇʂ 60,9Ñ0,5*  19,5Ñ0,5**  0,0 12,7Ñ0,4* 5,7Ñ0,3 1,2Ñ0,2* 
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ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (52,1Ñ0,5)%. ʋ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ  ʟ 

çʂʝʨʛʘʧʦʤè ʟôʷʚʣʷʻʪʴʩʷ ʧʣʘʩʪʠʥʯʘʩʪʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ (5,1Ñ0,3)%. ɿʘ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ï ʫ 1,2 ʨʘʟʠ, ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʫ 1,3 ʨʘʟʠ 

ʪʘ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʫ 1,5 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ 

ʷʢʦʩʪʽ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧʫ (ʪʘʙʣ. 5.2). 

 

         ʊʘʙʣʠʮʷ 5.2 - ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʂʝʨʛʘʧ 

(ʂ) ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ). ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 30 ʜʽʙ (MÑm, 

n=6)  

 

  

ʇʨʠʤʽʪʢʠ: * - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,05); 

** - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ  ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,01). 

 

         ʅʘ 60 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ, ʷʢ ʫ ʚʠʧʘʜʢʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè (42,9Ñ0,6)%, ʪʘʢ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (39,6Ñ0,6)%. ʋ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ ʟ çʂʝʨʛʘʧʦʤè  

ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ (4,1Ñ0,2)%. 

ɿʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ  ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ï ʫ 2,1 ʨʘʟʠ, ʥʝʟʥʘʯʥʝ ʜʦʩʪʦʚʽʨʥʝ 

 ʉʢʣʘʜ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ (%)   

ʄʘʪʝ- 

ʨʽʘʣʠ 
ʆʩʪʝʦʧʣʘʩ-

ʪʠʯʥʠʡ  

ʤʘʪʝʨʽʘʣ 

ʇʫʭʢʘ 

ʩʧʦʣʫʯʥʘ 

ʪʢʘʥʠʥʘ 

ʍʨʷʱʦʚʘ 

ʪʢʘʥʠʥʘ 

ʆʩʪʝʦʾʜʥʘ 

ʪʢʘʥʠʥʘ 

ɻʨʫʙʦʚʦʣʦʢʥʠʩʪʘ 

ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 

ʇʣʘʩʪʠʥʯʘʩʪʘ 

ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ 

ʂ 54,1Ñ0,5 18,0Ñ0,4 3,8Ñ0,2 10,2Ñ0,4 8,8Ñ0,4 5,1Ñ0,3 

ɹʇʂ 52,1Ñ0,5*  17,6Ñ0,3 0,0 12,1Ñ0,4* 11,2Ñ0,3** 7,8Ñ0,5** 
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ʟʙʽʣʴʰʝʥʥʷ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʫ 1,2 ʨʘʟʠ ʪʘ, ʦʩʦʙʣʠʚʦ, ʟʥʘʯʥʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʩʪʨʫʢʪʫʨʽ 

ʨʝʛʝʥʝʨʘʪʫ ï ʫ 2,6 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʂʝʨʛʘʧʦʤ (ʪʘʙʣ. 5.3). 

  

         ʊʘʙʣʠʮʷ 5.3 - ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʝʢʪʽʚ ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʂʝʨʛʘʧ 

(ʂ) ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ). ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 60 ʜʽʙ (MÑm, 

n=6) 

  

ʇʨʠʤʽʪʢʠ:* - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,05); 

** - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ  ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,01). 

 

          ʅʘ 90 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè ï 

ʫ 2,2 ʨʘʟʠ (ʟ 42,9% ʜʦ 19,3%), ʪʘʢ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ï ʫ 

1,5 ʨʘʟʠ (ʟ 39,6% ʜʦ 27,3%), ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 60 ʜʦʙʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ ʟ ʂʝʨʛʘʧʦʤ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ ï ʫ 

2,3 ʨʘʟʠ (ʟ 4,1% ʜʦ 1,8%) ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʾʾ ʫ ʨʝʛʝʥʝʨʘʪʽ ʟ ʙʽʦʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʟʠʪʦʤ.  

          ɿʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ï ʫ 3,6 ʨʘʟʠ, ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ 

ï ʫ 3,9 ʨʘʟʠ, ʥʝʟʥʘʯʥʝ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

 ʉʢʣʘʜ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ (%)   

ʄʘʪʝ- 

ʨʽʘʣʠ 

ʆʩʪʝʦʧʣʘʩ-

ʪʠʯʥʠʡ  

ʤʘʪʝʨʽʘʣ 

ʇʫʭʢʘ 

ʩʧʦʣʫʯʥʘ 

ʪʢʘʥʠʥʘ 

ʍʨʷʱʦ-

ʚʘ ʪʢʘ-

ʥʠʥʘ 

ʆʩʪʝʦʾʜʥʘ 

ʪʢʘʥʠʥʘ 

ɻʨʫʙʦʚʦʣʦʢʥʠʩʪʘ 

ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 

ʇʣʘʩʪʠʥʯʘʩʪʘ 

ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ 

ʂ 42,9Ñ0,6 16,9Ñ0,4 4,1Ñ0,2 15,0Ñ0,5 12,9Ñ0,3 8,3Ñ0,6 

ɹʇʂ 39,6Ñ0,6** 8,0Ñ0,4** 0,0 15,8Ñ0,4 15,0Ñ0,4** 21,6Ñ0,4** 
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ï ʫ 1,1 ʨʘʟʠ ʪʘ ʟʥʘʯʥʝ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʫ 

2,8 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè (ʪʘʙʣ.5.4). 

 

         ʊʘʙʣʠʮʷ 5.4 ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʢʨʦʣʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʂʝʨʛʘʧ (ʂ) ʪʘ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ). ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï 90 ʜʽʙ (MÑm, n=6) 

 

ʇʨʠʤʽʪʢʠ:* - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,05); 

** - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥ  ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʨ<0,01). 

 

           ɹʽʦʨʝʟʦʨʙʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʪʝʨʤʽʥʠ ʫʪʚʦʨʝʥʥʷ ʟʨʽʣʦʾ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ 

ʜʝʬʝʢʪʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ ʪʘ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè  ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʽʢʫ (ʨʠʩʫʥʦʢ 5.24).  

          ʇʦʯʠʥʘʶʯʠ ʟ 21 ʜʦʙʠ (ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ) ʜʦ 90 ʜʦʙʠ (ʟʘʚʝʨʰʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʘʣʽʚ. ɹʽʣʴʰ ʘʢʪʠʚʥʦ ʧʨʦʭʦʜʠʪʴ ʙʽʦʨʝʟʦʨʮʽʷ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʂʝʨʛʘʧ: ʥʘ 90 ʜʦʙʫ ʯʘʩʪʢʘ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʛʝʥʝʨʘʪʫ 

ʩʪʘʥʦʚʠʣʘ 19,3%, ʱʦ ʫ 1,4 ʨʘʟʠ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʽʟ  ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ 

(27,3%). ʋ ʪʦʡ ʞʝ ʯʘʩ % ʫʪʚʦʨʝʥʥʷ ʟʨʽʣʦʾ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ ʥʘ 90 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

 ʉʢʣʘʜ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ (%)   

ʄʘʪʝ- 

ʨʽʘʣʠ 

ʆʩʪʝʦʧʣʘʩ-

ʪʠʯʥʠʡ  

ʤʘʪʝʨʽʘʣ 

ʇʫʭʢʘ 

ʩʧʦʣʫʯʥʘ 

ʪʢʘʥʠʥʘ 

ʍʨʷʱʦ-

ʚʘ ʪʢʘ-

ʥʠʥʘ 

ʆʩʪʝʦʾʜʥʘ 

ʪʢʘʥʠʥʘ 

ɻʨʫʙʦʚʦʣʦʢ- 

ʥʠʩʪʘ 

ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ 

ʇʣʘʩʪʠʥʯʘʩʪʘ 

ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 

ʂ 19,3Ñ0,4 17,6Ñ0,4 1,8Ñ0,2 27,3Ñ0,4 18,3Ñ04 14,9Ñ0,4 

ɹʇʂ 27,3Ñ0,5**  4,9Ñ0,4** 0,0 6,9Ñ0,4** 19,7Ñ0,4* 41,3Ñ0,6**  
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ʢʦʤʧʦʟʠʪʫ ʩʪʘʥʦʚʠʚ 41,3%, ʱʦ ʫ 2,8 ʨʘʟʠ ʙʽʣʴʰʝ ʫ  ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (14,9%) [147]. 

 

 

 

ʈʠʩʫʥʦʢ 5.24 - ɿʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ (ʥʘʷʚʥʦʩʪʽ) ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʨʽʣʦʾ 

ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʽ ʜʝʬʝʢʪʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʟʘ 

ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ  ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʪʘ ʤʘʪʝʨʽʘʣʫ ʂʝʨʛʘʧ (ʂ) ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

          ʏʘʩʪʢʘ ʟʨʽʣʦʾ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘ 90 ʜʦʙʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʫ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʘʭ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʽʚ ʥʠʞʥʽʭ ʱʝʣʝʧ ʧʽʜʜʦʩʣʽʜʥʠʭ ʢʨʦʣʽʚ 

ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ 

(ɹʇʂ)  ʫ 2,8 ʨʘʟʠ ʻ ʙʽʣʴʰʦʶ, ʥʽʞ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ  ʂʝʨʛʘʧʫ,  ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ 
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ʧʦʣʽʤʝʨʦʤ (ʧʦʣʽʣʘʢʪʠʜʦʤ), ʻ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʙʦʨʫ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ [120]. 

          ɺ ʧʨʦʮʝʩʽ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʚʠʧʦʚʥʝʥʥʷʤ 

ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ - ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰ ʰʚʠʜʢʝ 

ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ (ʜʦʟʨʽʚʘʥʥʷ) ʪʘ ʚʪʦʨʠʥʥʫ ʧʝʨʝʙʫʜʦʚʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʥʽʞ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʾ 

ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè, ʱʦ ʣʠʰʝ ʧʽʜʪʚʝʨʜʞʫʻ ʨʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʠʭ ʨʝʛʝʥʝʨʘʪʽʚ ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ  (ʪʘʙʣʠʮʷ 5.1, 5.2, 5.3, 5.4) [147]. 

 

5.6  ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʪʘ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: çʂʦʣʣʘʧʘʥ-ʃè, çʂʝʨʛʘʧè 

(çɹʽʦʤʽʥ-ɻʊè), ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

 

          ʅʘ 180 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʤʘʢʨʦʩʢʦʧʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ 

ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʚ ʷʢʽ ʙʫʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦ ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè       

(çɹʽʦʤʽʥ-ɻʊè) ï ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʦʢʨʫʛʣʽ ʜʝʬʝʢʪʠ ʢʽʩʪʢʠ ʟ ʯʘʩʪʢʦʚʦ 

ʟʛʣʘʜʞʝʥʠʤʠ ʽ ʨʦʟʤʠʪʠʤʠ ʢʨʘʷʤʠ, ʘ ʦʟʥʘʢʠ ʚʠʨʘʞʝʥʦʛʦ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʫ ʚʠʷʚʣʷʶʪʴʩʷ ʯʘʩʪʽʰʝ ʧʦ ʧʝʨʠʬʝʨʽʾ ʫ ʜʽʣʷʥʢʘʭ, ʱʦ ʤʝʞʫʶʪʴ ʟ ʢʨʘʷʤʠ 

ʜʝʬʝʢʪʽʚ ʪʘ ʨʽʜʰʝ ʫ ʜʽʣʷʥʢʘʭ, ʨʦʟʤʽʱʝʥʠʭ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʧʨʦʩʚʽʪʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ. 

          ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ï ʪʽʥʴ ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ 

ʥʝʦʜʥʦʨʽʜʥʘ ʟʘ ʢʦʥʪʨʘʩʪʥʽʩʪʶ ï ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʨʝʥʪʛʝʥʢʦʥʪʨʘʩʪʥʽ ʯʘʩʪʠʥʢʠ ʤʘʪʝʨʽʘʣʫ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʨʝʟʦʨʙʦʚʘʥʽ.     

           ʂʦʥʪʫʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʨʽʚʥʦʶ 

ʬʦʨʤʦʶ, ʢʨʘʾ ʱʝ ʜʦʩʠʪʴ ʯʽʪʢʽ ʪʘ ʜʦʙʨʝ ʚʠʟʥʘʯʘʶʪʴʩʷ. ʄʽʩʮʷʤʠ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ 
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ʥʘʧʣʘʩʪʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʫ ʚʠʛʣʷʜʽ ʧʣʽʚʢʠ ʟ ʚʢʣʶʯʝʥʥʷʤʠ 

ʬʽʙʨʦʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʜʦʪʠʢ ʧʦʚʝʨʭʥʷ ʜʝʬʝʢʪʽʚ ʱʝ ʜʦʩʠʪʴ ʤôʷʛʢʘ ʪʘ 

ʧʽʜʜʘʪʣʠʚʘ ʧʨʠ ʥʘʜʘʚʣʶʚʘʥʥʽ.  

          ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʪʽʥʴ ʨʝʛʝʥʝʨʘʪʫ ï ʛʦʤʦʛʝʥʥʘ, ʟ ʜʦʩʪʘʪʥʴʦ ʧʦʤʽʪʥʠʤʠ ʜʝʱʦ 

ʨʦʟʧʣʠʚʯʘʩʪʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʜʦʩʠʪʴ ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʙʣʠʞʯʝ 

ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʝʬʝʢʪʽʚ ʽ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ 

ʜʽʣʷʥʢʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʚʘʩʢʫʣʷʨʥʦʛʦ ʣʦʞʘ ʧʣʘʩʪʠʢʠ ʪʘ ʩʧʦʚʽʣʴʥʝʥʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ (ʨʠʩʫʥʦʢ 5.25).  

 

        

          

ʈʠʩʫʥʦʢ 5.25 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʷ. 

ɺʝʨʭʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʢʦʥʪʨʦʣʴ, ʥʠʞʥʽʡ ï çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ). 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 180 ʜʽʙ 

 

          ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʫ ʜʝʬʝʢʪʽ ʟ çʂʝʨʛʘʧʦʤè (çɹʽʦʤʽʥ-

ɻʊè) ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʚʦʾʤ  ʨʦʟʤʽʨʦʤ ʪʘ ʥʝʨʽʚʥʠʤʠ 

ʬʝʩʪʦʥʯʘʪʠʤʠ ʟʘʟʫʙʨʝʥʠʤʠ  ʢʨʘʷʤʠ.  ʅʝʛʦʤʦʛʝʥʥʘ ʪʽʥʴ ʨʝʛʝʥʝʨʘʪʫ ʫ ʜʦʩʣʽʜʥʠʭ 
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ʜʝʬʝʢʪʘʭ ʚʢʘʟʫʻ ʥʘ ʨʽʟʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʽʩʪʢʦʚʦ-

ʪʢʘʥʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʨʝʛʝʥʝʨʘʪʫ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʤʽʥʝʨʘʣʽʟʘʮʽʾ.     

          ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʠʭ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʜʝʬʝʢʪʽʚ ʟ ʂʝʨʛʘʧʦʤ ʯʽʪʢʦ 

ʚʢʘʟʫʻ ʥʘ ʧʦʚʥʫ ʢʦʨʝʣʷʮʽʶ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ  ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʨʘʞʝʥʝ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʫ ʜʝʬʝʢʪʘʭ ʟ ʙʽʦʢʝʨʘʤʽʢʦʶ (ʨʠʩʫʥʦʢ 5.25).   

         ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʧʽʩʣʷ ʚʽʜʰʘʨʫʚʘʥʥʷ ʰʢʽʨʥʦʛʦ ʢʣʘʧʪʷ ʥʘʜ ʜʝʬʝʢʪʘʤʠ ʟ 

ʽʤʧʣʘʥʪʦʚʘʥʠʤ çʂʦʣʣʘʧʘʥʦʤè ï ʜʽʣʷʥʢʘ ʜʝʬʝʢʪʽʚ ʧʦʢʨʠʪʘ ʱʽʣʴʥʦʶ ʩʧʦʣʫʯʥʦ-

ʪʢʘʥʠʥʥʦʶ ʧʣʽʚʢʦʶ, ʷʢʘ ʽʥʪʠʤʥʦ ʟʨʦʱʝʥʘ ʽʟ ʢʨʘʷʤʠ ʜʝʬʝʢʪʽʚ ʟ  ʥʘʧʣʘʩʪʫʚʘʥʥʷʤʠ 

ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʪʘ ʦʟʥʘʢʘʤʠ ʨʫʙʮʝʚʦʛʦ ʧʝʨʝʨʦʜʞʝʥʥʷ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ 

ʱʽʣʴʥʦ ʩʧʘʷʥʘ ʟ ʢʦʨʪʠʢʘʣʴʥʦʶ ʢʽʩʪʢʦʚʦʶ ʧʦʚʝʨʥʝʶ ʽ ʟʥʘʯʥʦ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʢʨʘʾʚ ʜʝʬʝʢʪʫ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ. ʅʘ ʜʦʪʠʢ ʧʦʚʝʨʭʥʷ ʱʽʣʴʥʘ ʽ ʥʝ 

ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʧʨʠ ʧʘʣʴʧʘʮʽʾ.  

          ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʚʢʘʟʫʻ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʛʦ ʟʣʠʪʪʷ ʤʝʞ ʜʝʬʝʢʪʫ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʢʽʩʪʢʦʶ ʽ 

ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤ ʧʦʩʠʣʝʥʥʷʤ ʪʽʥʽ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʽʟ 

ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʩʚʽʪʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʪʘ ʜʝʬʝʢʪʘʤʠ ʚʠʧʦʚʥʝʥʠʤʠ ʙʽʦʢʝʨʘʤʽʢʦʶ. 

          ɿʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ, ʯʝʨʝʟ 6 ʤʽʩ. (180 ʜʽʙ) ʧʽʩʣʷ 

ʚʪʨʫʯʘʥʥʷ ï ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʫ ʤʽʩʮʷʭ ʣʦʢʘʣʽʟʘʮʽʾ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʩʢʣʝʧʽʥʥʷ 

ʯʝʨʝʧʘ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʢʽʩʪʢʦʚʠʡ ʨʝʛʝʥʝʨʘʪ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ, 

ʟʘʣʠʰʢʠ ʥʝ ʨʝʟʦʨʙʦʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ. 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥè, ʤʝʞʽ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʥʝ 

ʚʠʟʥʘʯʘʶʪʴʩʷ, ʣʠʰʝ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʤʽʱʝʥʠʭ ʜʝʬʝʢʪʽʚ ʣʦʢʘʣʴʥʦ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʽʥʴ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʝʥʝʨʘʪʫ ʩʝʨʝʜʥʴʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʨʠʩʫʥʦʢ 5.26).  
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ʈʠʩʫʥʦʢ 5.26 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʷ. 

ɺʝʨʭʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʥʠʞʥʽʡ ï çʂʦʣʣʘʧʘʥè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 180 ʜʽʙ 

 

          ʅʘ 236 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥè 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʤʘʡʞʝ ʧʦʚʥʝ ʟʛʣʘʜʞʝʥʥʷ ʛʨʘʥʠʮʴ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ ʥʘ ʦʩʥʦʚʽ 

ʨʝʛʝʥʝʨʘʪʫ ʟ ʢʽʩʪʢʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʱʦ ʾʭ ʦʪʦʯʫʶʪʴ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʮʽʣʽʩʥʽʩʪʴ 

ʢʽʩʪʢʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʚ ʜʽʣʷʥʮʽ ʜʝʬʝʢʪʫ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʘ, ʭʦʯʘ 

ʚʽʟʫʘʣʴʥʦ ʱʝ ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʦ ʤʦʞʥʘ  ʚʠʟʥʘʯʠʪʠ ʛʨʘʥʠʮʽ ʚʽʜʥʦʚʣʝʥʦʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʚ ʜʝʬʝʢʪʽ ʟʘ ʚʽʜʤʽʥʥʽʩʪʶ ʢʦʨʪʠʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʥʝʟʥʘʯʥʦʾ ʾʾ ʜʝʬʦʨʤʘʮʽʾ 

ʧʦ ʣʽʥʽʾ ʢʨʘʾʚ ʪʘ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʝʬʝʢʪʫ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʫ ʮʝʥʪʨʘʣʴʥʽʡ 

ʜʽʣʷʥʮʽ ʜʝʬʝʢʪʫ ʪʽʥʴ ʨʝʛʝʥʝʨʘʪʫ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʧʨʦʮʝʩʠ ʥʝʟʘʚʝʨʰʝʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ (ʨʠʩʫʥʦʢ 5.27).  

         ʈʦʟʤʽʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ  ʥʝʟʥʘʯʥʦ ʟʤʝʥʰʠʣʠʩʴ, ʘ ʤʝʞʽ ʩʪʘʣʠ ʙʽʣʴʰ 

ʟʛʣʘʜʞʝʥʠʤʠ ʪʘ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʯʘʩʪʢʦʚʦ ʨʦʟʧʣʠʚʯʘʩʪʠʤʠ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʮʠʭ 

ʜʝʬʝʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʥʴ ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ, 
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ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚ ʜʝʬʝʢʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʦʛʦ  ʨʝʛʝʥʝʨʘʪʫ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.27 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʷ. 

ɺʝʨʭʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ï ʢʦʥʪʨʦʣʴ, ʥʠʞʥʽʡ ï çʂʦʣʣʘʧʘʥè. 

ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 236 ʜʽʙ 

 

          ɿʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ, ʯʝʨʝʟ 8 ʤʽʩ. (236 ʜʽʙ) ʧʽʩʣʷ 

ʚʪʨʫʯʘʥʥʷ ï ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʪʘ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʚʽʜʙʫʣʦʩʷ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʫ ʤʽʩʮʷʭ, ʜʝ ʙʫʣʠ ʰʪʫʯʥʦ 

ʩʬʦʨʤʦʚʘʥʽ ʜʝʬʝʢʪʠ ʢʽʩʪʢʠ ʯʝʨʝʧʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ.  

          ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʩʪʨʫʢʪʫʨʘ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ ʱʽʣʴʥʘ ʽ ʢʦʤʧʘʢʪʥʘ, ʷʢʫ 

ʚʽʟʫʘʣʴʥʦ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ, ʷʢ ʩʬʦʨʤʦʚʘʥʫ ʢʦʨʪʠʢʘʣʴʥʫ ʢʽʩʪʢʦʚʫ 

ʪʢʘʥʠʥʫ ʟ ʫʧʦʨʷʜʢʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ, ʱʦ 
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ʧʨʠʪʘʤʘʥʥʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʢʘʭ ʧʝʨʝʙʫʜʦʚʠ 

ʢʽʩʪʢʦʚʠʭ ʨʝʛʝʥʝʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʢʽʩʪʢʦʚʦ-ʟʘʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩʫʥʦʢ 5.28).    

          ʋ ʜʝʬʝʢʪʘʭ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ çʂʝʨʛʘʧè (çɹʽʦʤʽʥ-ɻʊè) ʟʘ ʮʽʻʶ ʞ 

ʦʮʽʥʢʦʶ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʣʠʰʝ ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʦʥʩʪʘʪʘʮʽʷ ï ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʜʝʬʝʢʪʽʚ,  ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʠʡ 

ʨʝʛʝʥʝʨʘʪ ʥʝʦʜʥʦʨʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʢʦʚʦʛʦ ʟʣʠʪʪʷ ʪʽʥʽ ʨʝʛʝʥʝʨʘʪʫ 

ʟ ʦʪʦʯʫʶʯʦʶ ʥʝʧʦʰʢʦʜʞʝʥʦʶ ʢʽʩʪʢʦʶ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ, ʮʝ ʙʝʟʟʘʧʝʨʝʯʥʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʧʦʚʽʣʴʥʝʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ ï ʩʪʨʫʢʪʫʨ 

ʤʦʣʦʜʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

 

 

ʈʠʩʫʥʦʢ 5.28 - ʌʦʪʦ ʨʝʥʪʛʝʥʦʛʨʘʤʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʨʦʣʷ. 

ɺʝʨʭʥʽʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪïʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ, ʥʠʞʥʽʡïçʂʝʨʛʘʧè(ɹʽʦʤʽʥ-

ɻʊ). ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 236 ʜʽʙ 

    

          ʇʨʦʚʝʜʝʥʦ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʠʭ ʨʝʛʝʥʝʨʘʪʽʚ ʜʝʬʝʢʪʽʚ ʩʢʣʝʧʽʥʥʷ 

ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ [139]. 
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         ʅʘ 180 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ  ï ʢʦʥʪʨʦʣʴʥʠʡ ʢʽʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʙʫʚ 

ʟʘʧʦʚʥʝʥʠʡ ʨʝʛʝʥʝʨʘʪʦʤ ʩʬʦʨʤʦʚʘʥʠʤ ʧʦ ʪʠʧʫ ʝʥʭʦʥʜʨʘʣʴʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ. 

ʉʪʨʫʢʪʫʨʘ ʡʦʛʦ ʦʜʥʦʨʽʜʥʘ, ʭʦʥʜʨʦʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʠʧʫ ï ʩʪʘʜʽʷ ʪʢʘʥʥʠʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ (ʨʠʩʫʥʦʢ 5.29).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.29 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 180 ʜʽʙ. ʂʦʥʪʨʦʣʴʥʠʡ ʜʝʬʝʢʪ.  

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ20 

 

          ʅʘ 236 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʘʭ, ʜʝ ʟʘʛʦʻʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ 

ʧʽʜ ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ, ʙʝʟ ʚʚʝʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ (ʨʠʩʫʥʦʢ 5.30) ï ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʤôʷʢʦʪʢʘʥʠʥʥʠʤ ʨʝʛʝʥʝʨʘʪʦʤ ʬʽʙʨʦ-ʦʩʪʝʦʾʜʥʦʛʦ ʪʠʧʫ ʙʝʟ 

ʦʟʥʘʢ ʪʨʘʙʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʚʠʟʥʘʯʘʣʦʩʴ ʩʢʫʧʯʝʥʥʷ 

ʤʦʣʦʜʠʭ ʢʣʽʪʠʥ ʬʽʙʨʦʙʣʘʩʪʥʦʛʦ ʪʘ ʭʦʥʜʨʦʾʜʥʦʛʦ ʪʠʧʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʧʦʚʽʣʴʥʝʥʫ ʨʝʛʝʥʝʨʘʮʽʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʦ ʝʥʭʦʥʜʨʘʣʴʥʦʤʫ ʪʠʧʫ [139]. 
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ʈʠʩʫʥʦʢ 5.30 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 236 ʜʽʙ. ʂʦʥʪʨʦʣʴʥʽ ʜʝʬʝʢʪʠ. 

ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʘ, ʙ) 10x20  

 

          ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʾ ʧʨʝʧʘʨʘʪʽʚ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʯʝʨʝʟ 180 ʜʽʙ ʫ ʜʝʬʝʢʪʘʭ 

ʚʠʧʦʚʥʝʥʠʭ çʂʝʨʛʘʧʦʤè (ɹʽʦʤʽʥ-ɻʊ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʙʰʠʨʥʽ ʜʽʣʷʥʢʠ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʥʠʟʘʥʽ ʪʢʘʥʠʥʦʶ ʬʽʙʨʦʚʦʣʦʢʥʠʩʪʦʛʦ ʪʠʧʫ  ʟ 

ʦʢʨʝʤʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ ʢʣʽʪʠʥ ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ. 

 



164 
 

 
 

          ʉʣʘʙʦ ʚʠʨʘʞʝʥʘ ʙʘʟʦʬʽʣʴʥʘ ʨʝʘʢʮʽʷ ʚ ʥʦʚʦʫʪʚʦʨʝʥʽʡ ʪʢʘʥʠʥʽ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʛʝʥʝʨʘʪʫ, ʱʦ ʦʛʦʨʪʘʻ ʥʝʟʘʤʽʱʝʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. ʇʦʨʷʜ ʤʦʣʦʜʘ, 

ʪʨʘʙʝʢʫʣʷʨʥʦʛʦ ʪʠʧʫ ʦʩʪʝʦʾʜʥʘ ʪʢʘʥʠʥʘ. ʇʨʦʮʝʩ ʧʦʚʽʣʴʥʝʥʦʾ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. 

ʅʝʟʨʽʣʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʚ ʦʢʨʝʤʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʱʽʣʴʥʦ ʩʧʘʷʥʘ ʟ 

ʢʨʘʷʤʠ  ʣʦʞʘ ʦʩʪʝʦʛʝʥʝʟʫ. ʅʝʟʘʚʝʨʰʝʥʠʡ ʧʨʦʮʝʩ ʢʦʤʧʘʢʪʠʟʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʛʫʙʯʘʩʪʦʛʦ ʪʠʧʫ (ʨʠʩʫʥʦʢ 5.31).  
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ʈʠʩʫʥʦʢ 5.31 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 180 ʜʽʙ. ɼʝʬʝʢʪʠ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʽ 

çʂʝʨʛʘʧʦʤè (ɹʽʦʤʽʥ-ɻʊ). ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ.  

ɿʙʽʣʴʰʝʥʥʷ ʘ) 15ʭ20 ʙ) 10ʭ20 
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          ʅʘ 236 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʘʤʽʱʝʥʥʷ ï ʟʚʫʞʝʥʥʷ 

ʜʽʣʷʥʦʢ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɺ ʜʝʬʝʢʪʽ ʤʽʩʮʷʤʠ ʤʘʩʠʚʥʽ ʤʦʣʦʜʽ ʢʽʩʪʢʦʚʽ 

ʙʘʣʢʠ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʦʚʘʥʦʾ ʙʫʜʦʚʠ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʚʽʜ ʢʨʘʾʚ ʜʝʬʝʢʪʫ ï ʧʨʦʥʠʟʫʶʪʴ ʽ ʨʦʟʜʽʣʷʶʪʴ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. ʇʨʦʮʝʩʠ ʟʘʤʽʱʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʤʘʶʪʴ ʚôʷʣʦʪʝʢʫʯʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟʨʽʣʠʭ ʢʣʽʪʠʥ 

ʦʩʪʝʦʙʣʘʩʪʥʦʛʦ ʨʷʜʫ (ʨʠʩʫʥʦʢ 5.32) [139].                                                                                   
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ʈʠʩʫʥʦʢ 5.32 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 236 ʜʽʙ. ɼʝʬʝʢʪʠ ʟʘʧʦʚʥʝʥʽ çʂʝʨʛʘʧʦʤè 

(ɹʽʦʤʽʥ-ɻʊ). ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʘ, ʙ) 10ʭ20 ʚ) 10ʭ40 
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          ɸʥʘʣʽʟ  ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 180 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʘʩʚʽʜʯʠʚ, ʱʦ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟ ʽʤʧʣʘʥʪʦʚʘʥʠʤ ʫ ʜʝʬʝʢʪʠ ʩʢʣʝʧʽʥʥʷ 

ʯʝʨʝʧʘ ʤʘʪʝʨʽʘʣʦʤ çʂʦʣʣʘʧʘʥè (ʨʠʩʫʥʦʢ 5.33), ʚʦʥʠ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʥʝʟʨʽʣʦʶ 

ʛʫʙʯʘʩʪʦʶ ʦʩʪʝʦʾʜʥʦʛʦ ʪʠʧʫ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ ʧʦʣʽʤʦʨʬʥʦʾ ʙʫʜʦʚʠ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʢ ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘʷʚʥʽ 

ʜʦʩʪʘʪʥʴʦ ʦʙʰʠʨʥʽ ʜʽʣʷʥʢʠ ʥʝ ʟʘʤʽʱʝʥʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [139]. 
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ʈʠʩʫʥʦʢ 5.33 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 180 ʜʽʙ. ɼʝʬʝʢʪʠ ʢʽʩʪʢʠ ʟʘʧʦʚʥʝʥʽ ʤʘʪʝʨʽʘʣʦʤ 

çʂʦʣʣʘʧʘʥè. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ.  

ɿʙʽʣʴʰʝʥʥʷ ʘ) 10ʭ20 ʙ) 10ʭ40 
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          ʅʘ 236 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩʫʥʦʢ 5.34) ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ 

ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ. ʈʝʛʝʥʝʨʘʪ ʻ ʯʽʪʢʦ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʢʨʘʾʚ ʜʝʬʝʢʪʫ, 

ʱʦ ʚʠʨʽʟʥʷʻʪʴʩʷ ʙʘʟʦʬʽʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʫ ʚʠʛʣʷʜʽ ʩʤʫʞʢʠ ʢʣʽʪʠʥ ʦʩʪʝʦʙʣʘʩʪʥʦʛʦ 

ʪʠʧʫ. 
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ʈʠʩʫʥʦʢ 5.34 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 236 ʜʽʙ. ɼʝʬʝʢʪʠ ʟʘʧʦʚʥʝʥʽ ʤʘʪʝʨʽʘʣʦʤ 

çʂʦʣʣʘʧʘʥè. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʘ) 8ʭ20 ʙ) 15ʭ20 
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          ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʤʽʢʨʦʩʢʦʧʽʾ ʧʨʝʧʘʨʘʪʽʚ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʯʝʨʝʟ 180 ʜʽʙ ʫ 

ʜʝʬʝʢʪʽ, ʚʠʧʦʚʥʝʥʦʤʫ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ  ï ʧʝʨʝʙʫʜʦʚʘ ʥʦʚʦʫʪʚʦʨʝʥʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ. ʇʦʦʜʠʥʦʢʽ ʥʽʰʽ ʦʩʪʝʦʢʣʘʩʪʠʯʥʦʾ 

ʨʝʟʦʨʙʮʽʾ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʟʨʽʣʠʭ ʢʽʩʪʢʦʚʠʭ ʪʨʘʙʝʢʫʣ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʚʨʦʩʪʘʥʥʷ ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʢ ʚʽʜ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʦʢ 

ʜʝʬʝʢʪʫ ʜʦ ʮʝʥʪʨʫ ʨʝʛʝʥʝʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ ʧʨʦʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʨʘʞʝʥʘ ʙʘʟʦʬʽʣʴʥʘ ʢʣʽʪʠʥʥʘ ʨʝʘʢʮʽʷ 

(ʨʠʩʫʥʦʢ  5.35).  
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ʈʠʩʫʥʦʢ 5.35 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 180 ʜʽʙ. ɼʝʬʝʢʪʠ ʟʘʧʦʚʥʝʥʽ ʙʽʦʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʟʠʪʦʤ. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʘ) 8ʭ20 ʙ) 10ʭ20 
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          ɸʥʘʣʽʟ  ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 236 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(ʨʠʩʫʥʦʢ 5.36) ʧʦʢʘʟʘʚ, ʱʦ ʩʬʦʨʤʦʚʘʥʘ ʫ ʜʝʬʝʢʪʘʭ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ ʤʘʻ ʱʽʣʴʥʫ ʧʣʘʩʪʠʥʯʘʩʪʫ ʩʪʨʫʢʪʫʨʫ, ʷʢ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ, ʪʘʢ ʽ ʫ 

ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʱʝ ʧʦʦʜʠʥʦʢʽ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ 

ʦʩʪʨʽʚʮʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʦʥʠʟʫʶʪʴʩʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʪʠʧʫ 

ʬʽʙʨʦ-ʨʝʪʠʢʫʣʷʨʥʦʶ ʪʢʘʥʠʥʦʶ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.36 - ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ 236 ʜʽʙ. ɼʝʬʝʢʪ ʟʘʧʦʚʥʝʥʠʡ ʙʽʦʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʟʠʪʦʤ. ɿʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ 10ʭ20 
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          ɺ ʢʽʩʪʢʦʚʦʤʫ ʜʝʬʝʢʪʽ ʩʬʦʨʤʦʚʘʥʘ ʤʦʣʦʜʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʢʦʨʪʠʢʘʣʴʥʦʛʦ 

ʪʠʧʫ, ʱʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʚʽʜ ʢʽʩʪʢʠ ʢʨʘʾʚ ʜʝʬʝʢʪʫ [139]. 

 

5.7  ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʢʨʠʪʪʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʽ ʩʢʣʝʧʽʥʥʷ 

ʯʝʨʝʧʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ï çʂʦʣʣʘʧʘʥʫ-ʃè, ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ  

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ  

               

          ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ, ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʪʘ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʪʨʽʙʥʦ ʧʽʜʢʨʝʩʣʠʪʠ ʾʭ ʧʦʚʥʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʩʦʙʦʶ. 

          ʈʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʠ ʥʠʞʥʽʭ ʱʝʣʝʧ ʢʨʦʣʽʚ ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʽʜ ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ, ʱʦ ʩʣʫʛʫʚʘʣʠ ʢʦʥʪʨʦʣʝʤ ʪʘ ʟ 

ʽʤʧʣʘʥʪʦʚʘʥʦʶ ʙʽʦʢʝʨʘʤʽʢʦʶ çʂʝʨʛʘʧè ʫ 4 (16,7%) ʚʠʧʘʜʢʘʭ ʫʩʢʣʘʜʥʶʚʘʣʠʩʴ 

ʥʘʛʥʦʻʥʥʷʤ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʟ ʨʦʟʭʦʜʞʝʥʥʷʤ ʾʭ ʢʨʘʾʚ, ʱʦ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʧʝʨʝʙʽʛʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʜʠʩʪʨʦʬʽʯʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. ɼʘʥʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʠʢʘʣʠ ʽ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩʷ, ʘ ʪʘʢʦʞ ʥʝ ʧʨʠʟʚʦʜʠʣʠ ʜʦ 

ʧʦʟʘʧʣʘʥʦʚʦʛʦ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ ʚʢʘʟʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʘʭ  

ʢʽʩʪʢʦʚʘ ʨʝʛʝʥʝʨʘʮʽʷ ʩʪʚʦʨʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʶʚʘʣʘʩʷ ʟʘ 

ʩʚʦʾʤʠ ʪʝʤʧʘʤʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʽʥʰʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʘ ʜʦʩʣʽʜʥʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʜʝ 

ʫʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʽʢʘʚ ʙʝʟ ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʠʭ ʦʟʥʘʢ ʛʥʽʡʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ.        

          ʂʦʥʪʨʦʣʴʥʽ ʜʝʬʝʢʪʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʧʦʚʽʣʴʥʝʥʽ ʪʝʤʧʠ ʦʩʪʝʦʛʝʥʝʟʫ, ʱʦ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ 

ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʰʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ, ʦʢʨʽʤ ʚʦʣʦʢʦʥ ʬʽʙʨʠʥʫ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʨʦʚôʷʥʦʛʦ ʟʛʫʩʪʢʘ. ɼʝʬʝʢʪʠ ʢʽʩʪʢʠ ʥʘʚʽʪʴ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʘ ʪʘʢʦʞ 

ʢʽʩʪʢʦʶ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʟʨʽʣʦʩʪʽ ʽ ʭʨʷʱʦʚʦʶ ʪʢʘʥʠʥʦʶ. ʊʘʢʘ ʛʽʩʪʦ-

ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʯʽʪʢʦ ʚʢʘʟʫʻ ʥʘ ʧʦʪʨʝʙʫ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʟʘʤʽʱʝʥʥʷ 
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ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʨʽʟʥʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʢʨʠʪʪʷ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʚʢʘʟʫʶʪʴ ʥʘ 

ʥʝʜʦʩʪʘʪʥʶ ʱʽʣʴʥʽʩʪʴ ʪʢʘʥʠʥʥʦʛʦ ʨʝʛʝʥʝʨʘʪʫ, ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʘʜʢʘʭ 

ʚ ʜʽʣʷʥʮʽ ʢʫʪʘ ʱʝʣʝʧʠ ʜʦ ʢʽʥʮʝʚʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (90 ʜʽʙ) ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ 

ʪʽʥʴ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʥʘ ʤʽʩʮʽ ʜʝʬʝʢʪʫ. 

          ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʝʙʽʛ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ 

ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ ʚʘʨʪʦ 

ʚʽʜʤʽʪʠʪʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʠʧʘʜʢʘʤʠ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʷʢ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʤ, ʪʘʢ ʽ 

ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. 

          ʆʪʞʝ, ʽʤʧʣʘʥʪʘʮʽʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʙʽʦʽʥʝʨʪʥʦʛʦ ʧʦʣʽʤʝʨʫ ʪʘ ɻɸʇ ʚ ʜʝʬʝʢʪʠ ʥʠʞʥʽʭ ʱʝʣʝʧ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ 

ʩʧʨʠʷʣʘ ʙʽʣʴʰ ʰʚʠʜʢʽʡ ʨʝʧʘʨʘʪʠʚʥʽʡ ʨʝʛʝʥʝʨʘʮʽʾ, ʘ ʫʪʚʦʨʝʥʘ ʧʨʠ ʮʴʦʤʫ ʢʽʩʪʢʦʚʘ 

ʪʢʘʥʠʥʘ ʜʦ ʢʽʥʮʝʚʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʙʣʠʞʘʣʘʩʴ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʜʦ 

ʟʨʽʣʦʾ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʧʣʘʩʪʠʢʠ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʤʘʪʝʨʽʘʣʫ 

çʂʦʣʣʘʧʘʥè ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʇʃ ʟ ɻɸʇ ʫ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʨʝʛʝʥʝʨʘʪʽ ʥʝ ʧʨʦʭʦʜʠʚ ʯʝʨʝʟ ʭʨʷʱʦʚʫ 

ʩʪʘʜʽʶ, ʘ ʮʝ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʢʦʨʦʯʫʚʘʣʦ ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʣʦʜʦʾ ʦʩʪʝʦʾʜʥʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʾʾ ʧʝʨʝʙʫʜʦʚʫ ʫ ʟʨʽʣʽ ʢʽʩʪʢʦʚʽ ʩʪʨʫʢʪʫʨʠ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ. ʅʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʟʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʪʘ ʛʨʘʥʫʣʘʤʠ 

çʂʝʨʛʘʧʫè ʥʘʚʽʪʴ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʙʨʝ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʯʘʩʪʠʥʢʠ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʧʽʜʜʘʣʠʩʴ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʨʝʟʦʨʙʮʽʾ.  

          ʂʦʤʧʣʝʢʩ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʡʦʛʦ ʧʽʜʩʪʘʚʽ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 
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ʽʤʧʣʘʥʪʘʮʽʾ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʙʽʦʧʦʣʽʤʝʨʽʚ ʪʘ ʢʘʣʴʮʽʡ-

ʬʦʩʬʘʪʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ.  

          ʂʽʩʪʢʦʚʘ ʧʣʘʩʪʠʢʘ ʜʝʬʝʢʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʧʦʚʥʦʛʦ ʟʘʢʨʠʪʪʷ ʮʠʭ ʜʝʬʝʢʪʽʚ, ʥʘʚʽʪʴ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʤʘʩʠʚʥʽʩʪʴ ʽ ʪʦʚʱʠʥʫ 

ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʰʘʨʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʟʥʘʯʥʠʤ ʪʘ ʚʽʜʥʦʩʥʦ ʪʦʥʢʠʤ ʰʘʨʦʤ ʢʽʩʪʢʠ ʜʽʣʷʥʢʠ ʢʫʪʘ ʥʠʞʥʴʦʾ 

ʱʝʣʝʧʠ ʢʨʦʣʽʚ. ʊʘʢʽ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʯʝʨʝʧʘ ʪʚʘʨʠʥ 

ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʫʤʦʚʣʶʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʯʠ ʯʘʩʦʚʽ 

ʪʝʨʤʽʥʠ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʢʨʠʪʪʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝʧʝʨʝʨʚʥʦʩʪʽ 

ʚʪʨʘʯʝʥʠʭ ʪʢʘʥʠʥ. 

          ɯʤʧʣʘʥʪʘʮʽʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʚ ʜʝʬʝʢʪʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʦʢʘʟʘʣʘ 

ʧʦʟʠʪʠʚʥʫ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʫ ʪʘ ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʫ ʜʠʥʘʤʽʢʫ ʟʘʢʨʠʪʪʷ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʜʽʘʤʝʪʨʦʤ 10 ʤʤ, ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʚʥʦʮʽʥʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦ ʩʬʦʨʤʦʚʘʥʦʾ ʢʦʨʪʠʢʘʣʴʥʦʾ ʢʽʩʪʢʠ, ʷʢ ʫ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʢʘʭ, ʪʘʢ ʽ ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʩʚʽʪʫ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʢʽʥʮʝʚʠʡ ʪʝʨʤʽʥ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʚ ʙʣʠʟʴʢʦ 8 ʤʽʩʷʮʽʚ (236 ʜʽʙ). ɻʨʘʥʫʣʠ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʧʦʩʪʫʧʦʚʦ ʨʝʟʦʨʙʫʚʘʣʠʩʷ, ʩʪʚʦʨʶʶʯʠ ʦʩʥʦʚʫ ʜʣʷ 

ʚʨʦʩʪʘʥʥʷ ʪʘ ʟʘʤʽʱʝʥʥʷ ʚʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʦʚʦʫʪʚʦʨʝʥʠʤʠ  ʢʽʩʪʢʦʚʦ-ʪʢʘʥʠʥʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʣʦʜʦʾ ʪʘ ʩʣʘʙʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʢʽʩʪʢʠ ʟ ʦʟʥʘʢʘʤʠ ʢʦʤʧʘʢʪʠʟʘʮʽʾ. ʋ 

ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʷʢʦʩʪʽ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ 

çʂʦʣʣʘʧʘʥʫè ʘʙʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʚʽʜʟʥʘʯʘʣʦʩʴ ʚʠʨʘʞʝʥʝ ʪʘ ʽʥʪʝʥʩʠʚʥʝ 

ʟʣʠʪʪʷ ʚ ʨʝʛʝʥʝʨʘʪʽ ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʦʢ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ.  

          ʇʦʩʪʫʧʦʚʘ, ʘʣʝ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʪʝʤʧʘʤʠ ʨʝʟʦʨʙʮʽʷ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ 

ʛʨʘʥʫʣ ʧʦʢʨʠʪʠʭ ʧʦʣʽʣʘʢʪʠʜʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠʩʷ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽ ʩʪʨʫʢʪʫʨʥʦ ʙʽʣʴʰ ʟʨʽʣʦʤʫ ʦʩʪʝʦʨʝʛʝʥʝʨʘʪʫ ʫ ʧʨʦʩʚʽʪʽ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʠ. ʇʨʠ  ʮʴʦʤʫ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʟʘʣʠʰʘʣʘʩʷ ʫ ʧʨʦʩʚʽʪʽ ʜʝʬʝʢʪʽʚ ʽ ʧʨʦʜʦʚʞʫʚʘʣʘ  ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʧʝʨʝʙʫʜʦʚʽ  ʢʽʩʪʢʠ, ʙʫʜʫʯʠ ʦʪʦʯʝʥʦʶ ʩʬʦʨʤʦʚʘʥʦʶ ʤʦʣʦʜʦʶ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ 

ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ. ʋ ʜʝʬʝʢʪʘʭ ʟ çʂʝʨʛʘʧʦʤè (ɹʽʦʤʽʥ-ɻʊ)  ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʙʽʣʴʰ 

ʩʧʦʚʽʣʴʥʝʥʘ ʜʠʥʘʤʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʣʠʰʝ ʥʘ ʤʝʞʽ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʽʣʷʥʦʢ ʢʨʘʾʚ ʜʝʬʝʢʪʽʚ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʢʽʩʪʢʠ. ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʘʜʢʘʭ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʜʤʽʯʘʚʩʷ ʩʧʦʚʽʣʴʥʝʥʠʡ (ʚô̫ ʣʠʡ) ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʝʥʭʦʥʜʨʘʣʴʥʦʛʦ ʪʠʧʫ ʪʘ ʬʽʙʨʦ-ʦʩʪʝʦʾʜʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

          ɺʠʩʥʦʚʢʠ 

          1.    ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʚʘʨʠʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (ɻɸʇ ʽ ɓ-ʊʂʌ) ʪʘ ʧʦʣʽʤʝʨʫ (ʇʃ) ʥʝ ʩʧʨʠʯʠʥʷʚ ʙʫʜʴ-ʷʢʦʛʦ ʰʢʽʜʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʦʪʦʯʫʶʯʽ ʪʢʘʥʠʥʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ. 

          2.    ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ (ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʥʘʛʥʦʻʥʥʷ ʜʽʣʷʥʦʢ 

ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʽ ʩʫʤʽʞʥʠʭ ʪʢʘʥʠʥ) ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʢʦʤʧʦʟʠʪʫ ʚʜʘʣʦʩʴ 

ʫʥʠʢʥʫʪʠ ʧʦʚʥʽʩʪʶ, ʱʦ ʤʦʞʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʩʦʢʽ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ 

ʙʘʢʪʝʨʽʘʣʴʥʽʡ ʢʦʥʪʘʤʽʥʘʮʽʾ ʥʘ ʧʦʚʝʨʭʽ ʛʨʘʥʫʣ ʤʘʪʝʨʽʘʣʫ. ʎʝ ʧʦʟʠʪʠʚʥʦ ʚʠʨʽʟʥʷʻ 

ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʠʥʪʝʪʠʯʥʠʭ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

          3. ɿʘ ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʜʘʥʠʤʠ ï                  

ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʫ ʜʚʽʯʽ ʰʚʠʜʰʠʤʠ, ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ ʟʥʘʯʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ, ʷʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʢʦʥʪʨʦʣʝʤ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ çʂʦʣʣʣʘʧʘʥʫè ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʧʦʟʠʪʠʚʥʠʤʠ ʪʘ ʯʘʩʪʢʦʚʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʟʠʪʫ. 
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          4.  ɿʘʩʪʦʩʫʚʘʥʥʷ  ʢʦʤʧʦʟʠʪʥʦʛʦ  ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʣʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ ʪʘ 

ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʫ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʽ 

ʜʦʟʨʽʚʘʥʥʽ ʩʪʨʫʢʪʫʨ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

1. ʉʽʨʠʡ ʆ.ʄ., ʋʛʨʠʥ ʄ.ʄ., ʏʝʨʧʘʢ ʄ.ʆ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʦʨʽʚʥʷʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʨʝʟʦʨʙʫʶʯʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 
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ɸʅɸʃɯɿ ʊɸ ʆɹɻʆɺʆʈɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ  

                          

           ɿʜʽʡʩʥʶʶʯʠ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʪʘ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ, ʘ ʩʘʤʝ ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʥʘ ʩʽʣʴʩʴʢʝ ʪʘ ʤʽʩʴʢʝ 

ʥʘʩʝʣʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʣʠ ʥʘ ʛʨʫʧʫ ʦʩʽʙ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ (ʧʘʮʽʻʥʪʽʚ ʜʦ 17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ). ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʽʢ ʧʘʮʽʻʥʪʘ ʫ 

ʧʝʨʽʦʜ ʚʠʜʘʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʚʽʜ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʪʦʨʠʥʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʫʙʦ-ʱʝʣʝʧʥʦʾ 

ʩʠʩʪʝʤʠ.  ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ ʥʘʫʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ, 

ʧʨʦʙʣʝʤʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʪʨʦʬʽʾ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʱʝʣʝʧ ʟ̔ ʥʘʩʪʫʧʥʦʶ 

ʧʨʦʛʨʝʩʫʶʯʦʶ ʚʪʨʘʪʦʶ ʾʾ ʦʙô̒ ʤʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ, ʘ 

ʜʘʥʠʭ, ʱʦ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ ʪʘ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴ ʜʠʥʘʤʽʢʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʘʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʫ ʤʦʣʦʜʠʭ ʧʘʮʽʻʥʪʽʚ ʻ ʜʦʩʠʪʴ ʤʘʣʦ. ʂʣʽʥʽʢʦ-

ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʻ ʫʩʢʣʘʜʥʝʥʥʷ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ.  

           ɿʘ ʜʘʥʠʤʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʦ-ʦʙʣʽʢʦʚʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʧʝʚʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʷʢʘ ʚʢʘʟʫʻ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʧʝʨʝʚʘʞʘʥʥʷ ʯʠʩʣʘ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, 

ʷʢ ʚ ʛʨʫʧʘʭ ʚʠʜʘʣʝʥʴ ʟ ʧʨʠʚʦʜʫ ʫʩʢʣʘʜʥʝʥʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ (ʚʽʜ 60,84% ʜʦ 

57,47%), ʪʘʢ ʽ ʚ ʛʨʫʧʘʭ ʚʠʜʘʣʝʥʴ ʟ ʧʨʠʚʦʜʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ (ʚʽʜ 

63,39% ʜʦ 59,12%) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʥʘʩʝʣʝʥʥʷʤ ʤʽʩʪ ʟ ʜʝʱʦ ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

           ʋ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜ ʫʩʽʭ ʚʠʜʘʣʝʥʠʭ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ  

ʟʘ 3 ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (2015-2017 ʨʨ.) ï ʙʽʣʴʰʝ 70% ʩʢʣʘʣʠ ʟʫʙʠ ʚʠʜʘʣʝʥʽ 

ʚʥʘʩʣʽʜʦʢ ʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘʨʽʻʩʫ ʽ ʙʣʠʟʴʢʦ 25-29% ʚʠʜʘʣʝʥʴ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ 

ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʥʘʤʠ 

ʜʘʥʠʤʠ, ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ ʧʨʘʢʪʠʯʥʦ ʥʽʢʦʣʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ ʦʩʪʝʦʧʣʘʩʪʠʢʘ ʣʫʥʦʢ 

ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ, ʟʘ ʥʝʟʥʘʯʥʠʤʠ ʚʠʢʣʶʯʝʥʥʷʤʠ. ʎʝ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ 

ʦʨʪʦʧʝʜʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʤʦʣʦʜʠʭ ʦʩʽʙ ʟ̔ ʦʛʣʷʜʫ ʥʘ ʤʘʡʙʫʪʥʶ ʧʝʨʩʧʝʢʪʠʚʫ 

ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ.    
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            ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʃʴʚʽʚʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ  ̔ ʧʨʠʯʠʥʠ ʾʭ ʧʝʨʝʜʯʘʩʥʦʾ ʚʪʨʘʪʠ ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʥʝʛʘʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʝʨʝʜ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʽ ʥʘ ʪʝ, ʱʦ ʚʽʪʯʠʟʥʷʥʠʡ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ 

ʩʠʥʪʝʪʠʯʥʠʭ (ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʦʢʘʟʘʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʘʫʛʤʝʥʪʘʮʽʾ ʱʝʣʝʧ ʪʘ ʧʨʠ ʧʣʘʩʪʠʮʽ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ, ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʣʦ 

ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ, ʘ ʩʘʤʝ ï ʨʦʟʧʨʘʮʶʚʘʪʠ ʥʦʚʠʡ ʢʦʤʧʦʟʠʪʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʟʘʚʜʷʢʠ  ʚʚʝʜʝʥʥʶ ʫ ʡʦʛʦ ʩʢʣʘʜ ʧʦʣʽʣʘʢʪʠʜʫ, ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 

ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫʞʝ ʚʽʜʦʤʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

            ʅʝʦʙʭʽʜʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʦʣʽʤʝʨʠ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ ʩʠʩʪʝʤʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʙʽʦʣʦʛʽʯʥʦ ʨʝʟʦʨʙʫʶʯʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʚ ʤʝʜʠʮʠʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʽ ʰʠʨʦʢʠʤ 

(ʦʧʝʨʘʮʽʾ ʥʘ ʢʽʩʪʢʘʭ ʩʢʝʣʝʪʫ, ʱʝʣʝʧʥʦ-ʣʠʮʴʦʚʘ ʭʽʨʫʨʛʽʷ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ 

ʧʨʝʧʘʨʘʪʠʚʥʽ ʬʦʨʤʠ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ: ʽʤʧʣʘʥʪʘʪʠ, ʤʽʢʨʦʩʬʝʨʠ, 

ʥʘʥʦʩʬʝʨʠ, ʚʘʢʮʠʥʠ). ɹʽʦʣʦʛʽʯʥʘ ʩʫʤʽʩʥʽʩʪʴ ʧʦʣʽʣʘʢʪʠʜʽʚ ʨʦʙʠʪʴ ʾʭ ʝʬʝʢʪʠʚʥʠʤʠ 

ʦʩʥʦʚʘʤʠ ʜʣʷ ʢʣʽʪʠʥʥʦʛʦ ʨʦʩʪʫ ʽ ʪʢʘʥʠʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ [98]. 

            ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʛʨʘʥʫʣ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ 

ʨʝʯʦʚʠʥ ʟ̔ ʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʦʟʠʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʛʨʘʥʫʣ, ʯʘʩʫ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʪʘ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ), ʚʠʚʯʝʥʥʷ 

ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʜʝʬʝʢʪʘʭ ʱʝʣʝʧ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

            ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʤʦʜʠʬʽʢʫʚʘʥʥʷ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʟʜʽʡʩʥʝʥʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ - ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʨʠʩʪʦʛʦ 

ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʬʦʨʤʽ ʛʨʘʥʫʣ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʦʨʙʫʶʯʦʛʦ ʧʦʣʽʣʘʢʪʠʜʫ (ʇʃ), ʰʪʫʯʥʦʛʦ ʧʦʨʦʰʢʫ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ 

(ɻɸʇ) ʟ ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʦʤ (ɓ-ʊʂʌ).           
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          ʇʨʦʚʝʜʝʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʘʥʘʣʽʟʦʤ ɯʏ-ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɹʘʪʦʭʨʦʤʥʠʡ ʟʩʫʚ ʚ ɯʏ-ʩʧʝʢʪʨʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʧʦʣʽʣʘʢʪʠʜʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ 

ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ɯʏ-ʩʧʝʢʪʨʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʪʦʪ 1845-1715 ʩʤ-1, ʻ 

ʜʦʢʘʟʦʤ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʪʫ; 

  - ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʫ ɯʏ-ʩʧʝʢʪʨʫ ʚʽʜ ʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

3/4 ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʚôʷʟʘʥʦ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʢʘʨʙʦʥʽʣʴʥʠʭ 

ʛʨʫʧ ʧʦʣʽʣʘʢʪʠʜʫ ʟ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʢʦʤʧʦʟʠʪʫ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʧʦʢʨʠʪʪʷ ʛʨʘʥʫʣ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʧʦʣʽʤʝʨʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʦʣʽʣʘʢʪʠʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʽʥʝʨʘʣ-

ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 

ʢʦʤʧʦʟʠʪʽʚ ʟ ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ ʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ; 

          ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ  ʤʽʢʨʦʢʘʧʩʫʣʶʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʤʦʙʽʣʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʘʤʠ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ - ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʪʘ 

ɓ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ) ʧʦʣʽʣʘʢʪʠʜʘʤʠ, ʜʦʟʚʦʣʷʻ  ʨʝʛʫʣʶʚʘʪʠ  ʰʚʠʜʢʽʩʪʴ  ʨʝʟʦʙʮʽʾ 

ʢʦʤʧʦʟʠʪʫ. 

          ɼʣʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʪʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʯʘʩ 

ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ʫ ʚʦʜʫ ʧʨʠ ʪʦʚʱʠʥʽ ʧʦʣʽʣʘʢʪʠʜʥʦʾ 

ʦʙʦʣʦʥʢʠ 4,5 ʤʢʤ ʩʪʘʥʦʚʠʪʴ 840 ʭʚ. ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ 

ʜʦ 8,7 ʤʢʤ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʜʦ 1240 ʭʚ., ʱʦ ʫ  1,5 

ʨʘʟʠ ʙʽʣʴʰʝ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʨʘʟʢʘ ʢʦʤʧʦʟʠʪʫ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʘ ʜʦ 10,4 ʤʢʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ ʢʦʤʧʦʟʠʪʫ ï 1270 ʭʚ., ʪʦʙʪʦ ʣʠʰʝ ʫ  

1,02 ʨʘʟʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʤʽʥʘ 

ʪʦʚʱʠʥʠ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ  ʢʦʨʝʣʶʻ ʟ ʯʘʩʦʤ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ ʫ 

ʧʝʚʥʠʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠ ʩʠʥʪʝʟʽ ʤʽʞ ʯʘʩʪʢʦʶ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ 
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ʙʽʦʨʝʟʦʨʙʫʶʯʠʤ ʧʦʣʽʤʝʨʦʤ (ʧʦʣʽʣʘʢʪʠʜʦʤ) ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʤʽʥʝʨʘʣʴʥʦʾ ʬʘʟʠ ʧʦʣʽʤʝʨʥʦʾ ʦʙʦʣʦʥʢʠ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ.  

           ɺʠʟʥʘʯʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʧʦʟʠʪʫ ʟ 

ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ 310-320 ʤʢʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 10 ʤʢʤ. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʚ ʢʦʤʧʦʟʠʪʽ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻ 

ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ. ʇʦʢʨʠʪʪʷ  ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʛʨʘʥʫʣ ʧʦʣʽʤʝʨʥʦʶ 

ʦʙʦʣʦʥʢʦʶ ʧʦʣʽʣʘʢʪʠʜʫ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʨʝʛʫʣʶʻ ʯʘʩ ʚʠʚʽʣʴʥʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʟ  

ʢʦʤʧʦʟʠʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʩʪʠʤ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ.  

           ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʧʦʢʘʟʥʠʢʠ ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʘʣʽʚ. ɿʘ 

ʚʠʤʦʛʘʤʠ ISO, ʫ ʨʘʤʢʘʭ ʦʮʽʥʢʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ  ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ʅʘʡʢʨʘʱʠʤ ʤʝʪʦʜʦʤ ʻ ʟʚʠʯʘʡʥʦ 

ʧʦʨʽʚʥʷʣʴʥʝ ʚʠʚʯʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ. ʉʪʘʚʠʣʦʩʴ ʟʘ ʤʝʪʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʚʯʝʥʥʷ 

ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-

ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʤʝʪʦʜʘʤʠ in vitro. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʢʣʶʯʘʣʦ ʘʥʘʣʽʟ ʾʭ ʜʽʾ ʥʘ ̔ʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʞʠʚʘʥʥʷ ʢʫʣʴʪʫʨʠ 

ʢʣʽʪʠʥ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪ-ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ ʩʧʝʨʤʽʾʚ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʟʘ 

ʪʠʧʦʚʦʶ ʤʝʪʦʜʠʢʦʶ.  

           ɼʦʩʣʽʜʞʝʥʥʷ ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʾ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʦʩʴ ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ʧʦ çɹʽʦʣʦʛʽʯʥʦʤʫ ʦʮʽʥʶʚʘʥʥʶ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚè, ʘ ʩʘʤʝ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʣʝʨʛʝʥʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ (ɹʇʂ) ʥʘ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥʘʭ ʚʠʟʥʘʯʘʣʦʩʴ ʟʘ ʜʦʩʪʦʚʽʨʥʠʤʠ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ 

(ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ), ʙʦ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʦʙʯʠʩʣʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ 

ʧʦʧʫʣʷʮʽʡ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʟʘʛʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

ʦʨʛʘʥʽʟʤʫ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʤʽʥ ʚ 
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ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʬʦʨʤʫʣʽ ʢʨʦʚʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʷʢ ʽʤʦʚʽʨʥʦʛʦ ʥʘʩʣʽʜʢʫ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʡʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ. 

ʈʝʘʢʮʽʾ ʩʧʝʮʠʬʽʯʥʦʛʦ ʣʽʟʠʩʫ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ 

ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʪʘʢʦʞ. 

           ɺʩʪʘʥʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ, ʘ ʪʘʢʦʞ 

ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʭ ʪʘ ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʧʣʠʚʽʚ ʢʦʤʧʦʟʠʪʫ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ ʚʚʘʞʘʪʠ 

ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʡ ʢʦʤʧʦʟʠʪ  ʙʽʦʣʦʛʽʯʥʦ ʽʥʜʠʬʝʨʝʥʪʥʠʤ. 

           ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʪʘ ʦʮʽʥʢʫ 

ʜʠʥʘʤʽʢʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʾʭ ʧʣʘʩʪʠʢʠ: ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧʦʣʽʣʘʢʪʠʜʦʤ.      

           ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ, 

ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʥʽʩʪʶ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ. 

           ɺ ʜʝʬʝʢʪʘʭ ʢʽʩʪʢʠ ʥʠʞʥʽʭ ʱʝʣʝʧ ʢʨʦʣʽʚ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʽʜ 

ʢʨʦʚôʷʥʠʤ ʟʛʫʩʪʢʦʤ (ʢʦʥʪʨʦʣʴ) ʪʘ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè ʫ 

ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘʛʥʦʻʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʠʩʪʨʦʬʽʯʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʱʝʣʝʧ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʊʘʢʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʚʩʝ ʞ ʥʝ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʟʘʧʣʘʥʦʚʦʛʦ 

ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ.       

          ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʘʭ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʩʧʦʚʽʣʴʥʝʥʽ ʪʝʤʧʠ ʦʩʪʝʦʛʝʥʝʟʫ. ɼʝʬʝʢʪʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟʘʣʠʰʘʣʠʩʷ ʟʘʧʦʚʥʝʥʠʤʠ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, ʘ 

ʪʘʢʦʞ ʢʽʩʪʢʦʶ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʟʨʽʣʦʩʪʽ ʪʘ ʭʨʷʱʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʱʦ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʽʩʪʴ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ 

ʱʝʣʝʧ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʘʢʨʠʪʪʷ 
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ʢʦʥʪʨʦʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʟʘʤʽʥʥʠʢʽʚ.  

           ʇʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʪʘ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ 

ʤʘʪʝʨʽʘʣʽʚ ʨʝʧʘʨʘʪʠʚʥʠʡ ʦʩʪʝʦʛʝʥʝʟ ʤʘʚ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ. ɺʽʜʙʫʚʘʣʦʩʷ 

ʧʨʠʩʢʦʨʝʥʝ ʟʘ ʩʚʦʾʤʠ ʪʝʤʧʘʤʠ ʟʘʢʨʠʪʪʷ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʦʩʴ ʽ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ, ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʦʩʥʦʚʽ ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʫ (ʇʃ) ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʜʣʷ ʟʘʢʨʠʪʪʷ ʜʝʬʝʢʪʽʚ ʥʠʞʥʽʭ 

ʱʝʣʝʧ ʪʘ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʰʚʠʜʢʽʡ 

ʨʝʧʘʨʘʪʠʚʥʽʡ ʨʝʛʝʥʝʨʘʮʽʾ. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʫ ʧʨʦʩʚʽʪʽ ʜʝʬʝʢʪʽʚ ʜʦ ʢʽʥʮʝʚʦʛʦ 

ʪʝʨʤʽʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʙʣʠʞʘʣʘʩʴ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʜʦ ʟʨʽʣʦʾ. ɿʘ ʫʤʦʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ çʂʦʣʣʘʧʘʥè ʪʘ ʙʽʦʧʦʣʽʤʝʨʫ (ʇʃ) ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ  ʫ 

ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʨʝʛʝʥʝʨʘʪʽ ʥʝ 

ʧʨʦʭʦʜʠʚ ʯʝʨʝʟ ʭʨʷʱʦʚʫ ʩʪʘʜʽʶ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ. ʉʢʦʨʦʯʫʚʘʣʠʩʷ ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʣʦʜʦʾ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʧʨʠʰʚʠʜʰʫʚʘʚʩʷ ʧʨʦʮʝʩ ʾʾ ʧʝʨʝʙʫʜʦʚʠ ʫ ʙʽʣʴʰ ʟʨʽʣʫ ʢʽʩʪʢʫ ʟ ʩʪʨʫʢʪʫʨʘʤʠ 

ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʪʠʧʫ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʟʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʤ 

ʢʦʤʧʦʟʠʪʦʤ ʪʘ ʛʨʘʥʫʣʘʤʠ çʂʝʨʛʘʧʫè ʥʘʚʽʪʴ ʜʦ ʢʽʥʮʷ 3 ʤʽʩ.  ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʯʘʩʪʠʥʢʠ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ ʧʽʜʜʘʣʠʩʴ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʫ 

ʟʚôʷʟʢʫ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʨʝʟʦʨʙʮʽʾ. ʅʘ 

ʨʝʥʛʝʥʦʛʨʘʤʘʭ ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ 6 ʪʘ 8 ʤʽʩ., ʟʘ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ ʚʢʘʟʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʽʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʩʢʣʝʧʽʥʥʷ ʯʝʨʝʧʘ ï ʯʘʩʪʠʥʢʠ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʧʦʚʥʫ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʟ 

ʚʢʣʶʯʝʥʥʷʤ ʫ ʩʪʨʫʢʪʫʨʫ ʥʦʚʦʫʪʚʦʨʝʥʦʾ ʢʽʩʪʢʠ. ʆʙôʻʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʟʚʦʣʷʻ ʥʘʤ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʾʭ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

ʽʤʧʣʘʥʪʘʮʽʾ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ  ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʦʣʽʣʘʢʪʠʜʽʚ, ʘʥʘʣʽʟ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚʢʘʟʫʻ ʥʘ 
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ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʩʪʨʫʢʪʫʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ 

ʨʽʟʥʠʭ ʫʤʦʚ ʽʤʧʣʘʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ 

ʢʦʤʧʦʟʠʪʥʠʭ ʘʣʣʦʧʣʘʩʪʠʯʥʠʭ ʙʽʦʜʝʛʨʘʜʘʙʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ 

ʪʘ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  
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ɺʀʉʅʆɺʂʀ 

 

              ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʤʽʱʝʥʥʷ 

ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʽʥʜʠʬʝʨʝʥʪʥʦʛʦ 

ʙʽʦʩʫʤʽʩʥʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ.   

              ʆʙʛʨʫʥʪʫʚʘʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ʂʣʽʥʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʧʦʪʨʝʙʫ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʚʞʝ 

ʽʩʥʫʶʯʠʭ ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʧʣʘʩʪʠʢʠ 

ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʱʝʣʝʧ. ɿʘ ʧʝʨʽʦʜ ʟ 2015 ʧʦ 2017 ʨ. ʧʦ ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩ ɹʩʪʘʙʽʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʣʝʥʴ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ ʫ 

ʧʘʮʽʻʥʪʽʚ ʷʢ ʤʦʣʦʜʦʛʦ, ʪʘʢ ʽ ʜʦʨʦʩʣʦʛʦ ʚʽʢʫ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 302,3 ʜʦ 315,8 ʪʠʩ., 

ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʪʨʫʯʘʥʴ ʟ ʧʨʦʚʝʜʝʥʥʷ ʦʩʪʝʦʧʣʘʩʪʠʢʠ 

ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ ʟʫʙʘ.      

2. ʄʝʪʦʜʘʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʪʦʚʱʠʥʫ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ ʙʣʠʟʴʢʦ 300 ʤʢʤ, ʷʢʘ  ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ 8 ʜʦ 10 ʤʢʤ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ 

ʧʦʣʽʣʘʢʪʠʜʥʦʾ ʦʙʦʣʦʥʢʠ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʧʦʣʽʣʘʢʪʠʜʫ ʫ 

ʢʦʤʧʦʟʠʪʽ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻ ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʨʝʟʦʨʙʮʽʾ. 

3. ɹʽʦʣʦʛʽʯʥʫ ʽʥʜʠʬʝʨʝʥʪʥʽʩʪʴ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʪʫ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʩʫʪʥʽʩʪʶ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʮʠʪʦʪʦʢʩʠʯʥʦʾ, ʧʦʜʨʘʟʥʶʚʘʣʴʥʦʾ ʪʘ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʡ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʫ ʟʘ ʧʦʩʪʘʥʦʚʢʠ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʠʭ ʧʨʦʙ ʥʘ ʤʫʨʯʘʢʘʭ ʚ 

ʜʦʟʽ 1:200 (ʨʦʟʯʠʥʥʠʢ - ʬʽʟʨʦʟʯʠʥ) ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʰʢʽʨʥʠʭ 

ʧʦʢʨʠʚʽʚ. 
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4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʦʧʦʣʽʤʝʨʥʠʡ ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʽ ʙʽʦʩʫʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʫ 

ʇʃ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʧʦʚʥʝʥʥʷ ʦʙôʻʤʫ 

ʢʽʩʪʢʦʚʦʛʦ ʜʝʬʝʢʪʘ ï ʚʽʜʪʚʦʨʶʶʯʠ ʡʦʛʦ ʬʦʨʤʫ ʽ ʘʥʘʪʦʤʽʯʥʫ ʧʦʚʝʨʭʥʶ, ʥʝ 

ʚʠʢʣʠʢʘʻ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʪʦʯʫʶʯʽ ʪʢʘʥʠʥʠ ʪʘ ʚʦʣʦʜʽʻ ʚʠʨʘʞʝʥʥʠʤ 

ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. 

5. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʪʝʨʤʽʥʠ ʬʦʨʤʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ 

ʦʩʪʝʧʣʘʩʪʠʢʠ ʙʽʦʨʝʟʦʨʙʫʶʯʦʛʦ ʤʽʥʝʨʘʣ-ʧʦʣʽʤʝʨʥʦʛʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ 

ʢʦʤʧʦʟʠʪʫ ʇʃ ʟ ɻɸʇ ʪʘ ɓ-ʊʂʌ ʙʫʣʠ ʫ ʜʚʽʯʽ ʰʚʠʜʰʽ, ʥʽʞ ʫ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʢʝʨʘʤʽʢʠ çʂʝʨʛʘʧè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ ʦʩʦʙʣʠʚʦ ʟʥʘʯʥʠʤʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

6. ʍʘʨʘʢʪʝʨʥʠʤʠ ʨʠʩʘʤʠ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʽʩʪʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʧʽʩʣʷ ʟʘʤʽʱʝʥʥʷ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ ʙʽʦʧʦʣʽʤʝʨʥʠʤ ʢʦʤʧʦʟʠʪʦʤ ʙʫʣʦ: 

- ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ  ʥʝ ʪʽʣʴʢʠ ʧʦ ʧʝʨʠʬʝʨʽʾ ʜʝʬʝʢʪʫ, 

ʘʣʝ ʡ ʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ; 

- ʰʚʠʜʰʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʥʦʚʦʫʪʚʦʨʝʥʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʘ ʜʦʩʣʽʜʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʟʘ ʫʤʦʚ 

ʽʤʧʣʘʥʪʘʮʽʾ çʂʝʨʛʘʧʫè (ɹʽʦʤʽʥ-ɻʊ) ʪʘ çʂʦʣʣʘʧʘʥʫè; 

- ʧʦʚʥʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʷ ʟ ʪʢʘʥʠʥʘʤʠ ʣʦʞʘ ʧʣʘʩʪʠʢʠ. 

7. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʣʘʩʪʠʢʠ ʧʦʩʪʝʢʩʪʨʘʢʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʪʘ 

ʘʫʛʤʝʥʪʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʽ ʦʙôʻʤʫ 

ʚʪʨʘʯʝʥʠʭ ʪʢʘʥʠʥ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʪʘ ʚʽʜ ʚʠʙʨʘʥʦʾ ʤʝʪʦʜʠʢʠ 

ʘʫʛʤʝʥʪʘʮʽʾ, ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ.                 
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ɹʣʘʥʢ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ 

 

˸͔͙͒;͙͚ͤ ͊͊͒͘͟͡ όͤ͊͟͜͜͟͡ύψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

 

ɻʨʫʧʠ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 
çʗʢ ʯʘʩʪʦ ɺʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ?è 

(ɸ) ʟʘʩʪʦʩʦʚʫʻʤʦ ʯʘʩʪʦ (ʚʽʜ 25 ʜʦ 100% ʫʩʽʭ 

ʚʠʧʘʜʢʽʚ ʦʩʪʝʦʧʣʘʩʪʠʢʠ); 

(ɹ) ʟʘʩʪʦʩʦʚʫʻʤʦ, ʘʣʝ ʤʝʥʰʝ, ʥʽʞ ʫ 25% ʚʠʧʘʜʢʽʚ)  

(ɺ) ʟʦʚʩʽʤ ʘʙʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʤʦ            

(ʚʽʜ 0 ʜʦ 5% ʚʠʧʘʜʢʽʚ); 
ʚʠʙʨʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʝ ʫ ʢʦʞʥʽʡ ʢʣʽʪʠʥʮʽ  ʥʘʚʧʨʦʪʠ 

ʤʘʪʝʨʽʘʣʫ* 
 

ɿʘʨʫʙʽʞʥʽ ʢʩʝʥʦʛʝʥʥʽ 

ʦʩʪʝʦʧʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ï Bio-Oss, 

Cerabone, ʆʩʪʝʛʨʘʬ/N, ʆʩʪʝʦʧʣʘʩʪ, 

ʘʥʘʣʦʛʠ  
 

 

 

ɿʘʨʫʙʽʞʥʽ ʩʠʥʪʝʪʠʯʥʽ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ɻɸʇ ʽ b-ʊʂʌ ʘʙʦ/ʪʘ ʟ ʢʦʣʘʛʝʥʦʤ ï 

Calcibone, Straumann BoneCeramic, 

ʆʩʪʝʛʨʘʬ/LD, ʂʦʣʣʘʧʘʥ, ɻʘʧʢʦʣ, 

ʘʥʘʣʦʛʠ 
 

 

 

ɿʘʨʫʙʽʞʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʠʡ) ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ 

ʧʦʨʠʩʪʦʛʦ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ), b-

ʊʂʌ ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ï 

Easy-graft 
 

 

 

ɺʽʪʯʠʟʥʷʥʽ ʩʠʥʪʝʪʠʯʥʽ 

(ʘʣʣʦʧʣʘʩʪʠʯʥʽ) ʤʘʪʝʨʽʘʣʠ ï ʂʝʨʛʘʧ 

(ɹʽʦʤʽʥ-ɻʊ), ʘʥʘʣʦʛʠ 
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