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ʄʈʊï ʤʘʛʥʽʪʦʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ 

ʅɼɯ ï ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʆɾ ï ʦʙʪʫʨʘʮʽʡʥʘ ʞʦʚʪʷʥʠʮʷ 

ʆʏʇ ï ʦʨʛʘʥʠ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʇɾʇ ï ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ 

ʇɼʈ ï ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʘ ʨʝʟʝʢʮʽʷ 

ʉɾʇ ï ʩʧʽʣʴʥʘ ʞʦʚʯʥʘ ʧʨʦʪʦʢʘ 

ʊʂ ï ʪʦʥʢʘ ʢʠʰʢʘ 

ʋɿɼ ï ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 



 
6 

ʌɻɼʉ ï ʬʽʙʨʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʷ 

ʍɼɸ ï ʭʦʣʝʜʦʭʦʜʫʦʜʝʥʦʘʥʘʩʪʦʤʦʟ 

ʍɽɸ ï ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ 

ʏʏʍʉ ï ʯʝʨʝʟʰʢʽʨʥʘ ʯʝʨʝʟʧʝʯʽʥʢʦʚʘ ʭʦʣʝʜʦʭʦʩʪʦʤʽʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
7 

ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ ʧʨʠ ʦʙʪʫʨʘʮʽʡʥʽʡ ʞʦʚʪʷʥʠʮʽ, 

ʧʦʰʢʦʜʞʝʥʥ ̔ʪʘ ʩʪʨʠʢʪʫʨʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʪʫʙʫʣʷʨʥʦʤʫ ʩʪʝʥʦʟʽ ʩʧʽʣʴʥʦʾ 

ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ, ʧʫʭʣʠʥʘʭ ʦʨʛʘʥʽʚ ʧʝʨʽʘʤʧʫʣʷʨʥʦʾ ʟʦʥʠ. ʌʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʻ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʧʦʰʢʦʜʞʝʥʥʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʫʩʫʥʫʪʠ ʥʝʧʨʦʭʽʜʥʽʩʪʴ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʥʘ ʪʣʽ ʾʭ 

ʥʝʧʫʭʣʠʥʥʦʛʦ ʯʠ ʧʫʭʣʠʥʥʦʛʦ ʫʨʘʞʝʥʥʷ. ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʞʦʚʯʦʚʽʜʪʦʢʫ 

ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʥʘ ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ, ʧʦʩʽʜʘʻ 

ʜʦʤʽʥʫʶʯʝ ʤʽʩʮʝ ʽ ʻ ʩʪʘʥʜʘʨʪʥʦʶ ʦʧʝʨʘʮʽʻʶ [1-7]. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ ʻ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʾʭ ʷʪʨʦʛʝʥʥʦʛʦ ʪʨʘʚʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʽʡ ʟʦʥʽ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʦʨʛʘʥʽʚ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʻ ʭʦʣʝʮʠʩʪʠʪ. 

ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʜʦʨʦʚôʷ ʉʐɸ, ʫ 20,5 ʤʣʥ. (6,4%) 

ʤʝʰʢʘʥʮʽʚ ʢʨʘʾʥʠ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʞʦʚʯʥʦʢʘʤôʷʥʫ ʭʚʦʨʦʙʫ, ʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʷ 

ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʤ ʦʧʝʨʘʪʠʚʥʠʤ ʚʪʨʫʯʘʥʥʷʤ, ʱʦʨʦʢʫ ʾʾ ʚʠʢʦʥʫʶʪʴ ʙʽʣʴʰ ʥʽʞ 

ʫ 700 ʪʠʩ. ʭʚʦʨʠʭ [8]. ɿ ʧʨʠʚʦʜʫ ʞʦʚʯʥʦʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ ʚ ʋʢʨʘʾʥʽ ʱʦʨʦʢʫ 

ʦʧʝʨʫʶʪʴ ʧʦʥʘʜ 30 ʪʠʩ. ʧʘʮʽʻʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʟʥʘʯʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʨʠʚʦʜʫ ʭʨʦʥʽʯʥʦʛʦ 

ʭʦʣʝʮʠʩʪʠʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ï ʥʝʚʽʜʢʣʘʜʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʟ ʧʨʠʚʦʜʫ 

ʛʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʫ [9]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʰʠʨʦʢʫ ʧʨʘʢʪʠʢʫ ʣʘʧʘʨʦʩʢʦʧʽʾ ʧʦʢʨʘʱʠʣʦ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ ʞʦʚʯʥʦʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ, ʧʨʦʪʝ ʟ ʧʦʰʠʨʝʥʥʷʤ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ, ʯʘʩʪʦʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ɺ 
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ʜʦʣʘʧʘʨʦʩʢʦʧʽʯʥʫ ʝʨʫ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 0,2ï0,3% 

ʭʚʦʨʠʭ, ʦʧʝʨʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʭʦʣʝʮʠʩʪʠʪʫ, ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʘʧʘʨʦʩʢʦʧʽʾ 

ï ʫ 0,4ï1,3%. ʈʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʫʚʘʣʠ ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ 

ʥʝʜʦʩʪʘʪʥʽʤ ʜʦʩʚʽʜʦʤ ʭʽʨʫʨʛʽʚ, ʘʣʝ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʭʽʨʫʨʛʘʤʠ ʪʘʢ 

ʟʚʘʥʦʾ çʢʨʠʚʦʾ ʥʘʚʯʘʥʥʷè, ʯʘʩʪʦʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʨʠʤʘʻʪʴʩʷ 

ʥʘ ʨʽʚʥʽ 0,5% [10-14]. ʇʨʠʯʠʥʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʥʘʡʯʘʩʪʽʰʝ 

ʻ ʥʝʧʨʘʚʠʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʯʠ ʪʝʭʥʽʯʥʽ ʧʦʤʠʣʢʠ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ [3, 15-18]. 

ɺ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʟʘʚʞʜʠ 

ʩʧʨʠʯʠʥʷʻ ʪʘʢʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʙʽʣʦʤʘ, ʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪ ʯʠ ʘʩʮʠʪ, 

ʟʦʚʥʽʰʥʷ ʞʦʚʯʥʘ ʥʦʨʠʮʷ, ʭʦʣʘʥʛʽʪ, ʚ ʧʽʟʥʴʦʤʫ ʧʝʨʽʦʜʽ ï ʩʪʨʠʢʪʫʨʘ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢ, ʘʙʩʮʝʩ ʧʝʯʽʥʢʠ, ʩʝʧʩʠʩ, ʧʦʣʽʦʨʛʘʥʥʘ ʜʠʩʬʫʥʢʮʽʷ. ʇʨʠ ʥʝʩʚʦʻʯʘʩʥʦ 

ʥʘʜʘʥʽʡ ʜʦʧʦʤʦʟʽ ʮʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʣʝʪʘʣʴʥʦʩʪʽ, ʷʢʘ ʟʘ 

ʜʘʥʠʤʠ [19] ʧʝʨʝʚʠʱʫʻ 3%. ɿʘ ʜʘʥʠʤʠ [5, 20-22] ʙʝʟʧʦʩʝʨʝʜʥʷ ʣʝʪʘʣʴʥʽʩʪʴ 

ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 3 ʜʦ 6%. 

ʃʽʢʫʚʘʣʴʥʘ ʪʘʢʪʠʢʘ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ 

ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʦʰʢʦʜʞʝʥʥʷ, ʪʘʢ ʤʘʣʽ ʪʨʘʚʤʠ (ʞʦʚʯʦʪʝʯʽ ʟ ʢʫʣʴʪʽ ʤʽʭʫʨʦʚʦʾ 

ʧʨʦʪʦʢʠ, ʢʨʘʡʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʪʦʢʽʚ ʽ ʥʘʚʽʪʴ ʩʪʨʠʢʪʫʨʠ) ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ 

ʣʽʢʫʚʘʪʠʩʷ ʝʥʜʦʩʢʦʧʽʯʥʠʤʠ ʪʘ ʯʝʨʝʟʰʢʽʨʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʗʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʢʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ (ʧʦʚʥʝ ʧʝʨʝʩʽʯʝʥʥʷ, ʧʨʦʪʷʞʥʝ ʢʨʘʻʚʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʧʨʦʪʷʞʥʠʡ ʩʪʝʥʦʟ ʟʘʛʘʣʴʥʦʾ ʧʝʯʽʥʢʦʚʦʾ ʯʠ ʩʧʽʣʴʥʦʾ ʞʦʚʯʥʦʾ 

ʧʨʦʪʦʢʠ) ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘʢʣʘʜʘʥʥʷ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ ʥʘ ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ, 

ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ. ɻʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʥʘ ʈʫ ʧʝʪʣʽ ʟʤʝʥʰʫʻ ʥʘʪʷʛ 

ʘʥʘʩʪʦʤʦʟʫ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʝ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʢʨʘʱʠʤ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ï çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʣʽʢʫʚʘʥʥʷ ʚʝʣʠʢʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ (Bismuth ɯïIV, Strasberg ɽ 1ï5) 

[12, 15, 18, 23, 24]. 

ɿʘ ʜʘʥʠʤʠ [12] 30,2% ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ 

ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [11, 23, 25] 
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ʚʽʜʩʦʪʦʢ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥ ̔ ʞʦʚʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 53 ʜʦ 77%. 

ʑʝ ʦʜʥʽʻʶ ʧʦʰʠʨʝʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʞʦʚʯʦʚʽʜʪʦʢʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʥʘ 

ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʘʭ, ʻ ʧʫʭʣʠʥʠ ʦʨʛʘʥʽʚ ʙʽʣʽʦʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʦʥʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʜʦ 15% ʫʩʽʭ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

[26-30]. ʇʫʭʣʠʥʠ ʧʝʨʽʘʤʧʫʣʷʨʥʦʾ ʟʦʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʩʠʥʜʨʦʤʫ ʦʙʪʫʨʘʮʽʡʥʦʾ ʞʦʚʪʷʥʠʮʽ ʫ 75ï95% ʚʠʧʘʜʢʽʚ [31-34]. ʆʩʪʘʥʥʽʤʠ 

ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʧʝʨʽʘʤʧʫʣʷʨʥʠʡ ʨʘʢ. 

ʊʘʢ, ʫ ʉʐɸ ʱʦʨʽʯʥʦ ʚʠʷʚʣʷʶʪʴ ʜʦ 25 ʪʠʩ. ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ʧʝʨʽʘʤʧʫʣʷʨʥʠʭ 

ʧʫʭʣʠʥ [35]. ɺ ʗʧʦʥʽʾ ʨʘʢ ʮʽʻʾ ʣʦʢʘʣʽʟʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 8,6 ʯʦʣʦʚʽʢʽʚ ʽ 4,5 

ʞʽʥʦʢ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ [36]. 

ʅʝʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʜʝʢʦʤʧʨʝʩʽʾ ʞʦʚʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʣʦʽʥʚʘʟʠʚʥʽ ʝʥʜʦʩʢʦʧʽʯʥʽ ʘʙʦ ʯʝʨʝʟʰʢʽʨʥʽ 

ʯʝʨʝʟʧʝʯʽʥʢʦʚʽ ʤʝʪʦʜʠ, ʬʦʨʤʫʚʘʥʥʷ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʧʨʠ ʨʘʜʠʢʘʣʴʥʠʭ, ʪʘʢ ʽ ʧʨʠ ʧʘʣʽʘʪʠʚʥʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ ʟ ʧʨʠʚʦʜʫ ʧʫʭʣʠʥ ʧʝʨʽʘʤʧʫʣʷʨʥʦʾ ʟʦʥʠ [37]. 

ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʜʦʪʨʠʤʫʶʪʴ ʪʘʢʠʭ ʧʨʘʚʠʣ: ʧʨʝʮʠʟʽʡʥʝ 

ʟʽʩʪʘʚʣʝʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʤʽʥʽʤʘʣʴʥʘ ʜʠʩʝʢʮʽʷ ʟ ʟʙʝʨʝʞʝʥʥʷʤ ʩʫʜʠʥ 

ʙʽʣʽʘʨʥʦʛʦ ʜʝʨʝʚʘ, ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʙʝʟ ʥʘʪʷʛʫ, ʩʪʚʦʨʝʥʥʷ ʰʠʨʦʢʦʛʦ 

ʘʥʘʩʪʦʤʦʟʫ ʟ ʦʛʣʷʜʫ ʥʘ ʡʦʛʦ ʥʝʤʠʥʫʯʝ ʟʚʫʞʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʥʘ 

ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ, ʜʦʚʞʠʥʦʶ 80ï90 ʩʤ [1, 15, 38, 39]. 

ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʝʨʪʥʠʭ 

ʘʪʨʘʚʤʘʪʠʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʧʨʠʷʣʠ ʟʤʝʥʰʝʥʥʶ ʯʘʩʪʦʪʠ ʫʪʚʦʨʝʥʥʷ 

ʩʪʨʠʢʪʫʨʠ ʪʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ. ʇʨʦʪʝ, ʯʘʩʪʦʪʘ ʫʩʢʣʘʜʥʝʥʴ 

ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ ʜʦʩʠʪʴ ʚʠʩʦʢʘ: ʨʘʥʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ (ʘʙʩʮʝʩ, ʭʦʣʘʥʛʽʪ, ʞʦʚʯʦʪʝʯʘ ʟ ʘʥʘʩʪʦʤʦʟʫ) ʚʠʥʠʢʘʶʪʴ ʤʘʡʞʝ ʫ 

20% ʭʚʦʨʠʭ, ʚʽʜʜʘʣʝʥʽ (ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʨʠʢʪʫʨʘ) ï ʫ 10ï30% [5, 12, 18]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ 
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ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʭʽʨʫʨʛʽʚ, ʪʨʠʚʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʰʦʚʥʠʭ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʙʝʟʣʽʛʘʪʫʨʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ 

[40-42]. 

ʊʘʢʦʞ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʨʽʰʝʥʝ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʟʘʧʘʣʴʥʦ-ʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥʘʭ, ʦʩʦʙʣʠʚʦ ʥʘ ʪʣʽ ʞʦʚʯʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ. ʏʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʠʪʠ ʦʜʥʦʝʪʘʧʥʝ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʝ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ, ʧʦʪʨʽʙʥʝ ʧʦʧʝʨʝʜʥʻ 

ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʘʣʦʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ [15, 18]. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʛʘʪʠʚʥʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʟʦʢʨʝʤʘ, ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʚʘʨʪʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʨʘ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʧʦʚʪʦʨʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ ʧʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ 

ʥʘʜʽʡʥʽ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʽ ʘʥʘʩʪʦʤʦʟʠ ʷʢ ʚ ʫʤʦʚʘʭ ʽʥʪʘʢʪʥʠʭ, ʪʘʢ ʽ ʟʘʧʘʣʴʥʦ-

ʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥ. 

ɿʚô̫ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ʽʤʝʥʽ ʆ. ʆ. ʐʘʣʽʤʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠ ʽ ʻ ʬʨʘʛʤʝʥʪʦʤ 

ʢʦʤʧʣʝʢʩʥʠʭ ʪʝʤ: çʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʭʽʨʫʨʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʩʫʜʠʥ ʧʨʠ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U001047) ʪʘ çʈʦʟʨʦʙʠʪʠ 

ʢʦʤʧʣʝʢʩ ʭʽʨʫʨʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʧʦʢʨʘʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ 

ʧʫʭʣʠʥʘʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U009338). 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʧʨʦʭʽʜʥʦʩʪʽ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ 
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ʪʘʢʪʠʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ʈʦʟʨʦʙʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʤôʷʢʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ. 

2. ɺʠʟʥʘʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʟʘ 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʰʣʷʭʦʤ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʧʝʨʝʙʽʛʫ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʽʟʥʽ ʩʪʨʦʢʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 

3. ʈʦʟʨʦʙʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. 

4. ɺʠʚʯʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʪʢʘʥʠʥ. 

5. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʙʝʟʧʝʯʥʦʩʪʽ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, 

ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʰʦʚʥʠʭ ʤʝʪʦʜʽʚ, ʚʠʟʥʘʯʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ 

ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ. 

6. ʈʦʟʨʦʙʠʪʠ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ. 

7. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʰʦʚʥʦʛʦ ʤʝʪʦʜʫ ʫ ʭʚʦʨʠʭ ʧʨʠ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢ. 

8. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʪʢʘʥʠʥ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʛʦʩʪʨʠʤ ʭʦʣʘʥʛʽʪʦʤ ʯʠ ʞʦʚʯʥʠʤ ʧʝʨʠʪʦʥʽʪʦʤ, ʚʠʟʥʘʯʠʪʠ 

ʧʦʢʘʟʘʥʥʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. 
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9. ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʤôʷʢʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ 

ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʝʧʨʦʭʽʜʥʽʩʪʴ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʥʘ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʘʭ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

ɺʠʢʦʥʫʚʘʣʠ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʠʡ ʪʘ 

ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟʠ ʢʨʦʚʽ, ʢʦʘʛʫʣʦʛʨʘʤʫ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʞ̫ʢʦʩʪʽ ʭʚʦʨʠʭ 

ʚʠʟʥʘʯʘʣʠ MELD ʽʥʜʝʢʩ. ʇʨʦʚʦʜʠʣʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʽ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʪʢʘʥʠʥʘʭ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʘ ʚʠʢʦʥʫʚʘʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʤʽʮʥʦʩʪʽ ʪʘ 

ʧʨʦʭʽʜʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ ʛʽʜʨʦ- ʪʘ ʧʥʝʚʤʦʧʨʝʩʽʾ, 

ʚʠʢʦʥʫʚʘʣʠ ʧʨʦʙʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʨʦʟʨʠʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ: ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʫ 

ʪʦʤʦʛʨʘʬʽʶ, ʤʘʛʥʽʪʦʨʝʟʦʥʘʥʩʥʫ ʧʘʥʢʨʝʘʪʠʢʦʭʦʣʘʥʛʽʦʛʨʘʬʽʶ, 

ʝʥʜʦʩʦʥʦʛʨʘʬʽʶ, ʝʥʜʦʩʢʦʧʽʯʥʫ ʨʝʪʨʦʛʨʘʜʥʫ ʧʘʥʢʨʝʘʪʠʢʦʭʦʣʘʥʛʽʦʛʨʘʬʽʶ, 

ʬʽʩʪʫʣʦʛʨʘʬʽʶ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦʾ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ 

ʧʨʠʚʦʜʫ ʧʦʨʫʰʝʥʥʷ ʧʨʦʭʽʜʥʦʩʪʽ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ 

ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʧʝʨʰʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ 

ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦ- ʪʘ ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʤôʷʢʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʨʦʟʨʦʙʣʝʥʠʡ 

ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʣʠʪʦʛʦ ʽʥʬʽʢʦʚʘʥʦʛʦ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ (ʧʘʪ. 

ʋʢʨʘʾʥʠ 105931 ʚʽʜ 11.04.16), ʩʬʦʨʤʦʚʘʥʽ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦ- ʪʘ 
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ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ.  

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʧʨʦʭʽʜʥʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ 

ʟʚʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʘ ʪʘʢʦʞ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʽ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʪʢʘʥʠʥʘʭ ʚ ʜʽʣʷʥʮʽ 

ʟʚʘʨʥʦʛʦ ʰʚʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʡʦʛʦ ʥʘʢʣʘʜʘʥʥʷ ʪʘ ʚ ʨʽʟʥʽ ʩʪʨʦʢʠ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ. 

ɿʜʽʡʩʥʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦ- ʪʘ 

ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʽʛʘʪʫʨʥʦʛʦ ʤʝʪʦʜʫ, ʚ ʫʤʦʚʘʭ ʥʝʟʤʽʥʝʥʠʭ 

ʪʢʘʥʠʥ ʪʘ ʥʘ ʪʣʽ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. 

ʉʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʟʚʘʨʥʦʛʦ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ ʥʘ çʙʽʦʽʤʽʪʘʪʦʨʘʭè ʪʘ 

ʧʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʝʥʷ ʟʚʫʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʝʯʽʥʢʦʚʦʾ 

ʧʨʦʪʦʢʠ ʚ ʜʽʣʷʥʮʽ ʩʧʽʚʫʩʪʷ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʪʘ ʣʽʛʘʪʫʨʥʦʛʦ 

ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʽʚ. ʇʨʦʚʝʜʝʥʝ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ, 

ʚʟʷʪʠʭ ʟ ʜʽʣʷʥʢʠ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʠʡ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʩʧʦʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʨʷʜʥʠʭ ʝʚʝʨʪʫʶʯʠʭ ʪʝʨʤʽʥʦ-ʣʘʪʝʨʘʣʴʥʠʭ ʪʘ ʣʘʪʝʨʦ-

ʣʘʪʝʨʘʣʴʥʠʭ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʤôʷʢʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ. ʉʧʦʩʽʙ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʷʢ ʟʘ ʧʫʭʣʠʥʥʦʛʦ, ʪʘʢ ʽ ʥʝʧʫʭʣʠʥʥʦʛʦ ʫʨʘʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ. 

ɺʧʝʨʰʝ ʩʬʦʨʤʦʚʘʥʠʡ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʥʘ ʪʣʽ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʛʥʽʡʥʦʛʦ ʭʦʣʘʥʛʽʪʫ. 

ʇʨʦʚʝʜʝʥʠʡ ʜʝʪʘʣʴʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʽʛʘʪʫʨʥʦʛʦ ʤʝʪʦʜʫ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʨʦʙʣʝʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʦ-

ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʪʘ ʧʦʰʢʦʜʞʝʥʥʽ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʠʡ ʧʦʝʪʘʧʥʠʡ ʧʽʜʭʽʜ ʜʦ 



 
14 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʫʥʠʢʥʫʪʠ ʢʦʥʪʘʢʪʫ ʣʽʛʘʪʫʨ ʟ ʧʨʦʩʚʽʪʦʤ ʘʥʘʩʪʦʤʦʟʫ. ʌʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʚʝʨʪʫʶʯʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ ʟʘʙʝʟʧʝʯʫʻ ʤʝʥʰʝ ʧʦʯʘʪʢʦʚʝ 

ʟʚʫʞʝʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʾʭ ʥʘ ʥʝʨʦʟʰʠʨʝʥʠʭ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢʘʭ. ʎʝʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʬʦʨʤʫʚʘʪʠ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʽ 

ʘʥʘʩʪʦʤʦʟʠ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʞʦʚʯʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʛʥʽʡʥʦʛʦ ʭʦʣʘʥʛʽʪʫ. ʄʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʪʣʽ ʟʘʧʘʣʴʥʠʭ ʪʢʘʥʠʥ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʜʨʝʥʫʚʘʥʥʷ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢ. 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ MELD ʜʦʟʚʦʣʷʻ ʥʘ ʦʩʥʦʚʽ ʧʨʦʩʪʠʭ ʦʙôʻʢʪʠʚʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʠʪʠ ʪʷʞʢʽʩʪʴ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʯʽʪʢʽ ʧʦʢʘʟʘʥʥʷ ʜʦ 

ʟʜʽʡʩʥʝʥʥʷ ʜʝʢʦʤʧʨʝʩʽʾ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʜʠʩʝʢʮʽʾ ʪʢʘʥʠʥ ʪʘ ʛʝʤʦʩʪʘʟʫ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʦʙʩʪʝʞʝʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʪʷʞʢʽʩʪʴ 

ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʡ ʨʠʟʠʢ. ɼʦʪʨʠʤʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʟʘʙʝʟʧʝʯʠʣʦ ʚʽʜʯʫʪʥʠʡ ʢʣʽʥʽʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, 

ʱʦ ʧʦʣʷʛʘʚ ʫ ʰʚʠʜʰʽʡ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʟʥʘʯʥʽʡ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʢʫ ʥʘʚʯʘʣʴʥʠʭ ʪʘ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʩʝʤʽʥʘʨʽʚ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʘ ʪʘʢʦʞ ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʭʽʨʫʨʛʽʚ ʧʽʜ ʯʘʩ ʾʭ ʩʪʘʞʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʥʘ ʢʫʨʩʘʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʢʘʨʽʚ. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʟʘʚʝʨʰʝʥʠʤ ʩʘʤʦʩʪʽʡʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʘʚʪʦʨʘ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʘʥʘʣʽʟ 

ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʚʠʟʥʘʯʠʚ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, 

ʥʘʧʨʷʤʦʢ, ʦʙʩʷʛ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʶʚʘʚ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ 

ʨʦʙʦʪʠ. ɸʚʪʦʨ ʨʦʟʨʦʙʠʚ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɺʠʢʣʘʜʝʥʽ ʚ ʥʽʡ ʽʜʝʾ, ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʟʜʦʙʫʚʘʯ ʩʬʦʨʤʫʣʶʚʘʚ ʩʘʤʦʩʪʽʡʥʦ. 

ɼʠʩʝʨʪʘʥʪ ʨʦʟʨʦʙʠʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʪʘ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʩʧʦʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʩʮʝʚʦʛʦ, ʜʠʬʫʟʥʦʛʦ ʪʘ 

ʨʦʟʣʠʪʦʛʦ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʧʨʦʚʽʚ ʘʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʥʘʩʪʦʤʦʟʽʚ.  

ɸʚʪʦʨ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʚ ʫʯʘʩʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʠʚʦʜʫ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʚʽʜʙʠʨʘʚ ʪʘ ʘʥʘʣʽʟʫʚʘʚ 

ʢʣʽʥʽʯʥʠʡ ʤʘʪʝʨʽʘʣ. ɼʠʩʝʨʪʘʥʪ ʦʩʦʙʠʩʪʦ ʨʦʟʨʦʙʠʚ ʪʘ ʚʧʨʦʚʘʜʠʚ ʚ ʢʣʽʥʽʯʥʫ 

ʧʨʘʢʪʠʢʫ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. ɸʚʪʦʨ ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷ MELD 

ʽʥʜʝʢʩʫ ʜʣʷ ʦʮʽʥʢʠ ʪʷʞʢʦʩʪʽ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʯʽʪʢʠʭ ʧʦʢʘʟʽʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʝʢʦʤʧʨʝʩʽʾ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ. ɿʜʦʙʫʚʘʯ ʨʦʟʨʦʙʠʚ ʪʘ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʚ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʚ 

ʯʽʪʢʠʡ ʧʦʝʪʘʧʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʠʚʦʜʫ 

ʧʦʨʫʰʝʥʴ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ. 

ɸʚʪʦʨ ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʠʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʙˇʨʫʥʪʫʚʘʚ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ɺ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʜʠʩʝʨʪʘʥʪʦʚʽ 

ʥʘʣʝʞʠʪʴ ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʡʦʛʦ ʫʯʘʩʪʴ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ, ʚʦʥʘ ʧʦʣʷʛʘʣʘ ʫ 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʤʫ ʧʦʰʫʢʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʥʷʭ, ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʤʘʪʝʨʽʘʣʫ, ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʧʽʚʘʚʪʦʨʩʪʚʦ ʽʥʰʠʭ 
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ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʣʽʢʘʨʽʚ ʫ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʜʠʩʝʨʪʘʮʽʾ, ʧʦʣʷʛʘʻ ʫ ʩʧʽʚʫʯʘʩʪʽ ʚ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʪʘ ʣʽʢʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʘʭ, 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʽʡ ʜʦʧʦʤʦʟʽ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ ʡ ʦʙʛʦʚʦʨʝʥʽ ʥʘ: 

ʍʍɯɯɯ ʟôʾʟʜʽ ʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2015); ʍʍIII ʤʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ɸʩʩʦʮʠʘʮʠʠ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦʙʠʣʠʘʨʥʳʭ ʭʠʨʫʨʛʦʚ ʩʪʨʘʥ ʉʅɻ çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦʙʠʣʠʘʨʥʦʡ ʭʠʨʫʨʛʠʠè (ʄʠʥʩʢ, 2016); ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çIɯ ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʬʦʨʫʤè 

(ʗʨʝʤʯʝ, 2014); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʽʡ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽè (ʂʠʾʚ, 2015); ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʝʩʪʘʥʜʘʨʪʥʽ ʩʠʪʫʘʮʽʾ ʚ ʭʽʨʫʨʛʽʾè (ʈʽʚʥʝ, 2015); 

ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʇʦʤʠʣʢʠ ʪʘ ʥʝʙʝʟʧʝʢʠ ʚ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ʭʽʨʫʨʛʽʾè (ʆʜʝʩʘ, 2015); ʍ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɿʚʘʨʶʚʘʥʥʷ ʪʘ ʪʝʨʤʽʯʥʘ 

ʦʙʨʦʙʢʘ ʞʠʚʠʭ ʪʢʘʥʠʥ. ʊʝʦʨʽʷ. ʇʨʘʢʪʠʢʘ. ʇʝʨʩʧʝʢʪʠʚʠè (ʂʠʾʚ, 2015); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯɯɯ ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʬʦʨʫʤè 

(ʗʨʝʤʯʝ, 2016); ʍɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɿʚʘʨʶʚʘʥʥʷ ʪʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʞʠʚʠʭ ʪʢʘʥʠʥ. ʊʝʦʨʽʷ. ʇʨʘʢʪʠʢʘ. 

ʇʝʨʩʧʝʢʪʠʚʠè (ʂʠʾʚ, 2016); ʍVI ʢʦʥʬʝʨʝʥʮʽʾ çʂʣʽʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ 

ʚ ʝʪʘʧʥʽʡ ʪʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʭʽʨʫʨʛʽʾ. ɺʦʛʥʝʧʘʣʴʥʽ ʪʘ ʧʦʙʫʪʦʚʽ ʨʘʥʠ, 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʟôʻʜʥʘʥʥʷ ʞʠʚʠʭ ʪʢʘʥʠʥ, ʩʠʥʜʨʦʤ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠè 

(ʂʠʾʚ, 2016). 

ʇʫʙʣʽʢʘʮʽʾ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʽ 36 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

23 ï ʫ ʚʠʛʣʷʜʽ ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ (4 

ʟ ʥʠʭ ʦʜʥʦʦʩʽʙʥʽ), 7 ï ʫ ʚʠʛʣʷʜʽ ʪʝʟ ʽ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʟôʾʟʜʽʚ, ʢʦʥʛʨʝʩʽʚ ʪʘ ʢʦʥʬʝʨʝʥʮʽʡ, 2 ï ʫ ʚʠʛʣʷʜʽ ʩʪʘʪʝʡ ʚ ʽʥʰʠʭ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ. ʆʪʨʠʤʘʥʽ 4 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 389 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, 6 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ. ɼʠʩʝʨʪʘʮʽʷ ʽʣʶʩʪʨʦʚʘʥʘ 112 ʨʠʩʫʥʢʘʤʠ ʪʘ 

33 ʪʘʙʣʠʮʷʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 340 

ʧʦʩʠʣʘʥʴ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʇɸʊʆɻɽʅɽɿʋ, ɼɯɸɻʅʆʉʊʀʂʀ 

ɯ ʃɯʂʋɺɸʅʅʗ ʇʆʐʂʆɼɾɽʅʔ ʊɸ ɿɸʍɺʆʈʖɺɸʅʔ 

ʇʆɿɸʇɽʏɯʅʂʆɺʀʍ ɾʆɺʏʅʀʍ ʇʈʆʊʆʂ. ʄɽʊʆɼʀ 

ɺɯɼʅʆɺʃɽʅʅʗ ʎɯʃɯʉʅʆʉʊɯ ɹɯʃɯɸʈʅʆɻʆ ʊʈɸʂʊʋ    

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. ʇʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ 

 

1.1.1.  ʇʦʰʢʦʜʞʝʥʥʷ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ,  

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʾʭ ʬʦʥʽ 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ ʻ 

ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʦʚʥʠʭ ʧʨʦʪʦʢ (ʇɾʇ), ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʾʭ ʷʪʨʦʛʝʥʥʦʛʦ ʪʨʘʚʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʽʡ ʟʦʥʽ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʟʦʚʥʽʰʥʽʭ ʪʨʘʚʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

Blumgart L. H. et al. (2012) ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʇɾʇ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ 

ʛʨʫʧʠ: 

1) ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʽ ï ʧʽʜ ʯʘʩ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ, ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʨʝʟʝʢʮʽʾ ʯʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʧʝʯʽʥʢʠ, 

ʧʘʥʢʨʝʘʪʠʯʥʽʡ ʭʽʨʫʨʛʽʾ, ʛʘʩʪʨʝʢʪʦʤʽʾ, ʧʦʨʪʦʢʘʚʘʣʴʥʦʤʫ ʰʫʥʪʫʚʘʥʥʽ, ʪʦʱʦ;  

2) ʟʘʢʨʠʪʽ ʯʠ ʧʨʦʥʠʢʘʶʯʽ ʪʨʘʚʤʠ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ;  

3) ʝʥʜʦʩʢʦʧʽʯʥʽ ʯʠ ʯʝʨʝʟʰʢʽʨʥʽ ʙʽʣʽʘʨʥʽ ʚʪʨʫʯʘʥʥʷ [3]. 

ʋ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʇɾʇ ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʷʢ ʙʽʣʦʤʘ, ʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪ (ɾʇ) ʯʠ ʘʩʮʠʪ, ʟʦʚʥʽʰʥʷ ʞʦʚʯʥʘ 

ʥʦʨʠʮʷ, ʭʦʣʘʥʛʽʪ, ʫ ʧʽʟʥʽʰʦʤʫ ʧʝʨʽʦʜʽ ï ʩʪʨʠʢʪʫʨʠ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʘʙʩʮʝʩʽʚ 

ʧʝʯʽʥʢʠ, ʩʝʧʩʠʩʫ, ʧʦʣʽʦʨʛʘʥʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʪʦʱʦ. ʇʨʠ ʥʝʩʚʦʻʯʘʩʥʦ ʥʘʜʘʥʽʡ 
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ʜʦʧʦʤʦʟʽ ʮʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʣʝʪʘʣʴʥʦʩʪʽ, ʷʢʘ ʟʘ ʜʘʥʠʤʠ [19] 

ʧʝʨʝʚʠʱʫʻ 3%. 

ɯʟ ʧʦʰʠʨʝʥʥʷʤ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ ʭʽʨʫʨʛʽʾ, ʯʘʩʪʦʪʘ ʇɾʇ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. 

ʊʘʢ ʷʢʱʦ ʚ ʜʦʣʘʧʘʨʦʩʢʦʧʽʯʥʫ ʝʨʫ ʇɾʇ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ 0,2ï0,3% ʭʚʦʨʠʭ, 

ʦʧʝʨʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʭʦʣʝʮʠʩʪʠʪʫ, ʪʦ ʟ ʧʦʷʚʦʶ ʣʘʧʘʨʦʩʢʦʧʽʾ ʯʘʩʪʦʪʘ ʇɾʇ 

ʟʨʦʩʣʘ ʚ ʤʝʞʘʭ 0,4ï1,3%. ʈʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʫʚʘʣʠ ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʜʦʩʚʽʜʦʤ ʭʽʨʫʨʛʽʚ, ʘʣʝ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʭʽʨʫʨʛʘʤʠ ʪʘʢ ʟʚʘʥʦʾ çʢʨʠʚʦʾ ʥʘʚʯʘʥʥʷè, ʯʘʩʪʦʪʘ ʇɾʇ ʪʨʠʤʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 

0,5%. ʇʨʠʯʠʥʘʤʠ ʇɾʇ ʥʘʡʯʘʩʪʽʰʝ ʻ ʥʝʧʨʘʚʠʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʘʥʘʪʦʤʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʯʠ ʪʝʭʥʽʯʥʽ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ [3,15-18,43-46]. 

ʇɾʇ ʟʘʣʠʰʘʶʪʴʩʷ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʧʦʪʦʯʥʽʡ ʭʽʨʫʨʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. ɿʘ ʜʘʥʠʤʠ [11] ʷʪʨʦʛʝʥʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʚ 0,9% ʭʚʦʨʠʭ, 

ʦʧʝʨʦʚʘʥʠʭ ʟ ʧʨʠʚʦʜʫ ʭʦʣʝʮʠʩʪʠʪʫ, ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ ï ʚ 1,24%, 

ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ï ʚ 0,82%. ʉʝʨʝʜ ʇɾʇ ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ 

ʧʦʚʥʝ ʧʝʨʝʩʽʯʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ (ʪʠʧ D ʟʘ ɸʤʩʪʝʨʜʘʤʩʴʢʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ), ʷʢʝ ʟʘʚʞʜʠ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʢʨʠʪʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 25%, ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ï ʫ 53%. 

Slater K. et al. (2002) ʧʨʠ ʘʥʘʣʽʟʽ 131 ʧʘʮʽʻʥʪʘ ʟ ʷʪʨʦʛʝʥʥʠʤʠ ʇɾʇ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ (ʃʍɽ) ʚʠʥʠʢʘʶʪʴ 

ʙʽʣʴʰ ʪʞ̫ʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʽʞ ʧʨʠ ʚʽʜʢʨʠʪʽʡ, ʘ ʚ 70% ʚʠʥʠʢʘʻ ʞʦʚʯʦʪʝʯʘ ʘʙʦ 

ʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪ [47]. 

De Reuver P. R. et al. (2007) ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʯʘʩʪʦʪʘ ʇɾʇ ʧʨʠ ʃʍɽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,3 ʜʦ 1,4% ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʚʤʠ. ɺ ɻʦʣʘʥʜʽʾ ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʙʽʣʷ 15 ʪʠʩ. ʃʍɽ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʭʽʨʫʨʛʽʚ ʪʘ 

ʧʨʦʭʦʜʞʝʥʥʷʤ ʪʘʢ ʟʚʘʥʦʾ çʢʨʠʚʦʾ ʥʘʚʯʘʥʥʷè ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʤʘʣʘ ʙ 

ʟʤʝʥʰʫʚʘʪʠʩʴ,  ʱʦʨʽʯʥʦ ʚʽʜ 50 ʜʦ 150 ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʩʝʨʡʦʟʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʇɾʇ, ʙʝʟ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ [12]. 
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ɺ ʏʝʭʽʾ ʇɾʇ ʬʽʢʩʫʶʪʴʩʷ ʜʦ 0,4% ʧʨʠ ʚʽʜʢʨʠʪʠʭ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʷ ʪʘ ʜʦ 

0,7% ʧʨʠ ʃʍɽ [48]. Gluszek S. et al. (2014) ʜʘʶʪʴ ʜʝʱʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 

ʷʪʨʦʛʝʥʥʠʭ ʇɾʇ ʧʨʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ ï 0,2ï0,4% [14]. 

ɺ ʐʚʝʮʽʾ ʧʨʠ ʘʥʘʣʽʟʽ 152 776 ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʡ, ʇɾʇ ʙʫʣʠ ʫ 613 (0,4%) 

ʚʠʧʘʜʢʽʚ, ʧʨʠʯʦʤʫ ʟ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ ʃʍɽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʾʭʥʴʦʛʦ ʨʽʚʥʷ ʜʦ 0,47% [49]. 

ʋ ʉʐɸ ʩʝʨʝʜ 1 570 361 ʧʘʮʽʻʥʪʘ, ʷʢʦʤʫ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʷ, ʇɾʇ ʚʠʷʚʣʝʥʦ ʫ 7911 (0,5%). ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ 

ʩʢʣʘʜʘʚ 71,4 ʨʦʢʠ, ʘ ʩʝʨʝʜ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ ʣʝʪʘʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 5 

ʨʦʢʽʚ ʩʢʣʘʣʘ 33%. ʃʝʪʘʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ  ʩʢʣʘʣʘ 

6,6% ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʇɾʇ ʽ 26,1% ï ʟ̔ ʇɾʇ,  ʧʨʦʪʷʛʦʤ 9 ʨʦʢʽʚ 

ʣʝʪʘʣʴʥʽʩʪʴ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʇɾʇ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ (81,5%) ʥʽʞ ʙʝʟ ʥʠʭ 

(44,8%). ʅʘʚʽʪʴ ʩʝʨʝʜ  178 381 ʧʘʮʽʻʥʪʽʚ ʙʽʣʴʰ ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ 

54,8 ʨʦʢʽʚ), ʣʝʪʘʣʴʥʽʩʪʴ ʧʨʠ ʇɾʇ ʫ 2,7 ʨʘʟʠ ʚʠʱʘ [50]. ɿʘ ʜʘʥʠʤʠ [5, 20-22, 

51] ʙʝʟʧʦʩʝʨʝʜʥʷ ʣʝʪʘʣʴʥʽʩʪʴ ʚʽʜ ʇɾʇ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3 ʜʦ 6%. 

ʃʽʢʫʚʘʣʴʥʘ ʪʘʢʪʠʢʘ ʧʨʠ ʇɾʇ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʧʦʰʢʦʜʞʝʥʥʷ. ʊʘʢ ʤʘʣʽ ʪʨʘʚʤʠ (ʞʦʚʯʦʪʝʯʽ ʟ ʢʫʣʴʪʽ ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ, 

ʢʨʘʡʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʪʦʢʽʚ ʽ ʥʘʚʽʪʴ ʩʪʨʠʢʪʫʨʠ) ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ 

ʣʽʢʫʚʘʪʠʩʷ ʝʥʜʦʩʢʦʧʽʯʥʠʤʠ ʪʘ ʯʝʨʝʟʰʢʽʨʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʝʣʠʢʽ ʇɾʇ (ʧʦʚʥʝ ʧʝʨʝʩʽʯʝʥʥʷ, ʧʨʦʪʷʞʥʽ ʢʨʘʻʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʧʨʦʪʷʞʥʠʡ ʩʪʝʥʦʟ ʛʝʧʘʪʠʢʦʭʦʣʝʜʦʭʘ) ʚʠʤʘʛʘʶʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʷʢʝ 

ʟʚʠʯʘʡʥʦ ʧʦʣʷʛʘʻ ʚ ʥʘʢʣʘʜʘʥʥʽ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʫ (ɻɭɸ) ʥʘ ʧʝʪʣʽ 

ʪʦʥʢʦʾ ʢʠʰʢʠ (ʊʂ), ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ. ɻʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʥʘ ʈʫ ʧʝʪʣʽ 

ʟʤʝʥʰʫʻ ʥʘʪʷʛ ʘʥʘʩʪʦʤʦʟʫ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʝ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʽ ʥʘ ʜʘʥʠʡ ʯʘʩ 

ʻ ʢʨʘʱʠʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ï çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʣʽʢʫʚʘʥʥʷ 

ʚʝʣʠʢʠʭ ʇɾʇ (Bismuth ɯïIV, Strasberg ɽ 1ï5) [6, 12, 15, 18, 23, 24, 52, 53]. 

ɿʘ ʜʘʥʠʤʠ [12] ʟ 500 ʧʘʮʽʻʥʪʽʚ ʟ̔ ʇɾʇ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʮʽʾ  ʙʫʣʠ 

ʚʠʢʦʥʘʥʽ ʚ 151 (30,2%). ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [11, 23, 25, 54] ʚʽʜʩʦʪʦʢ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ ʇɾʇ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 53 ʜʦ 

77%. 
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ʉʪʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ 

ʩʧʽʨʥʠʤʠ, ʘ ʧʨʦʛʥʦʟ ʚ ʫʩʧʽʰʥʦʩʪʽ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʪʨʘʚʤʫʚʘʥʥʷ ʧʨʘʚʦʾ ʧʝʯʽʥʢʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʠʪʦʥʽʪʫ. ɿʘ ʯʘʩʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ, 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʫʞʝ ʨʘʥʥʽ (ʤʝʥʰʝ 48 ʛʦʜ), ʨʘʥʥʽ 

(ʤʝʥʰʝ 45 ʜʽʙ) ʽ ʚʽʜʪʝʨʤʽʥʦʚʘʥʽ (ʙʽʣʴʰʝ 45 ʜʙ̔) [55]. 

ʍʽʨʫʨʛʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʪʷʛʦʤ 12ï96 ʛʦʜʠʥ ʧʽʩʣʷ ʪʨʘʚʤʠ ʜʦʩʚʽʜʯʝʥʠʤ 

ʭʽʨʫʨʛʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʙʝʟʧʝʯʥʦ. ɸʣʝ ʨʝʢʦʥʩʪʨʫʢʮʽʷ, ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ 

ʜʝʢʽʣʴʢʘ ʜʽʙ ʯʠ ʪʠʞʥʽʚ ʧʽʩʣʷ ʪʨʘʚʤʠ, ʥʘ ʥʝʨʦʟʰʠʨʝʥʠʭ ʧʨʠ ʞʦʚʯʦʪʝʯʽ 

ʧʨʦʪʦʢʘʭ ʽ ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʥʷ ʛʝʧʘʪʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʚôʷʟʢʠ ʻ ʙʽʣʴʰ 

ʩʢʣʘʜʥʦʶ ʪʘ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʫʩʢʣʘʜʥʝʥʴ [12]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽ ʨʽʚʝʥʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ, ʨʘʥʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ ʘʙʩʮʝʩʫ, ʭʦʣʘʥʛʽʪ, ʞʦʚʯʦʪʝʯʘ ʟ ʘʥʘʩʪʦʤʦʟʫ) 

ʚʠʥʠʢʘʶʪʴ ʫ ʙʽʣʷ 20%, ʜʦʚʛʦʩʪʨʦʢʦʚʽ (ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ 

ʭʦʣʘʥʛʽʪʫ ʪʘ ʩʪʨʠʢʪʫʨ) ʩʢʣʘʜʘʶʪʴ 10ï30%. ʏʘʩʪʽʰʝ ʩʪʨʠʢʪʫʨʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʚʠʩʦʢʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ (Bismuth IV ʪʘ ɯɯɯ), ʘ ʪʘʢʦʞ ʧʨʠ ʨʘʥʥʽʭ 

ʨʝʢʦʥʩʪʨʫʢʮʽʷʭ 19% ʧʨʦʪʠ 8% ʧʨʠ ʚʽʜʪʝʨʤʽʥʦʚʘʥʠʭ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ 24 

ʤʽʩ ʧʽʩʣʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʦʧʝʨʘʮʽʾ, ʘʣʝ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʽ ʚ ʙʫʜʴ-ʷʢʠʡ 

ʽʥʰʠʡ ʪʝʨʤʽʥ [5, 12, 18, 25, 56-61]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ 151 ʧʘʮʽʻʥʪʘ, ʷʢʠʤ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʚʪʨʫʯʘʥʥʷ, ʧʦʢʘʟʘʚ, ʱʦ ʯʘʩʪʽʰʝ ʩʪʨʠʢʪʫʨʠ ʚʠʥʠʢʘʣʠ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʦʧʝʨʦʚʘʥʽ ʚ 

ʛʦʩʪʨʽʡ ʩʪʘʜʽʾ. ɹʫʣʠ ʚʠʜʽʣʝʥʽ 3 ʥʝʟʘʣʝʞʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ: ʧʨʦʪʷʞʥʽ ʚʠʩʦʢʽ ʇɾʇ, ʚʪʦʨʠʥʥʝ ʥʘʧʨʘʚʣʝʥʥʷ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʮʝʥʪʨʠ (ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ) ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʛʦʩʪʨʽʡ ʬʘʟʽ. ɺ ʛʦʩʪʨʽʡ ʬʘʟʽ ʦʧʝʨʘʪʠʚʥʝ 

ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʝ ʪʽʣʴʢʠ ʧʨʠ ʪʞ̫ʢʦʤʫ ʞʦʚʯʥʦʤʫ ʧʝʨʠʪʦʥʽʪʽ, ʷʢʠʡ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʚʠʣʽʢʫʚʘʥʠʡ ʽʥʰʠʤʠ, ʥʝ ʭʽʨʫʨʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʯʝʨʝʟʰʢʽʨʥʝ 

ʜʨʝʥʫʚʘʥʥʷ [12]. 
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Geng Z. M. et al. (2005) ʧʨʦʚʝʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʫʙʮʝʚʠʭ ʩʪʨʠʢʪʫʨ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ (ɹɼɸ) ʪʘ ʚʠʚʯʘʣʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ, ʘ ʪʘʢʦʞ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ 

ʟʤʽʥʠ ʚ ʤʽʩʮʽ ʾʭ ʫʪʚʦʨʝʥʥʷ.  

ɸʚʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘ 3 ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ ʥʝʢʨʦʪʠʟʫʻʪʴʩʷ ʽ ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʘ ʝʢʩʫʜʘʮʽʷ ʽ ʧʨʦʣʽʬʝʨʘʮʽʷ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʚ ʧʽʜʩʣʠʟʦʚʦʤʫ 

ʰʘʨʽ. ʉʪʽʥʢʘ ʘʥʘʩʪʦʤʦʟʫ ʧʦʪʦʚʱʫʻʪʴʩʷ. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʤʽʱʝʥʽ 

ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ, ʝʣʘʩʪʠʯʥʽ ʚʦʣʦʢʥʘ ʧʽʜʩʣʠʟʦʚʦʛʦ ʰʘʨʫ ʨʦʟʜʽʣʝʥʽ ʥʘ ʛʨʫʧʠ, 

ʢʘʧʽʣʷʨʠ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʏʝʨʝʟ 3 ʪʠʞ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʩʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ ʯʘʩʪʢʦʚʦ ʚʽʜʥʦʚʣʝʥʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʾ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ï 

ʤʩ̔ʪʠʪʴ ʤʘʢʨʦʬʘʛʠ ʽ ʣʽʤʬʦʮʠʪʠ. ʉʪʽʥʢʘ ʘʥʘʩʪʦʤʦʟʫ ʧʦʪʦʚʱʝʥʘ, ʥʘʷʚʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʘʧʽʣʷʨʽʚ, ʯʘʩʪʠʥʘ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ ʤʘʻ 

ʦʟʥʘʢʠ ʛʽʘʣʽʥʦʚʦʾ ʜʝʛʝʥʝʨʘʮʽʾ, ʢʘʧʽʣʷʨʠ ʨʦʟʰʠʨʝʥʽ, ʧʝʨʝʧʦʚʥʝʥʽ ʢʨʦʚôʶ. 

ɿʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪɹ ʽ ʘʢʪʠʚʥʽʩʪɹ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ. ʅʦʚʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʤʘʩʦʚʦ ʫʪʚʦʨʶʶʪʴʩʷ ʽ ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʚʫʟʣʽʚ ʘʙʦ ʢʽʣʝʮʴ ʥʘʚʢʦʣʦ ʛʨʫʧ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʇʨʦʪʷʛʦʤ 3ï6 ʤʽʩ ʩʣʠʟʦʚʘ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʘ, ʘʣʝ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʜʝʟʦʨʛʘʥʽʟʦʚʘʥʽ, 

ʩʣʠʟʦʚʘ ʩʪʦʥʰʝʥʘ, ʽʥʬʽʣʴʪʨʦʚʘʥʘ ʭʨʦʥʽʯʥʠʤʠ ʟʘʧʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʤʽʩʪʠʪʴ 

ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʣʠʟʦʚʠʭ ʟʘʣʦʟ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ, ʢʽʣʴʢʽʩʪʴ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʉʪʽʥʢʘ ʘʥʘʩʪʦʤʦʟʫ ʩʪʘʻ ʪʦʥʰʦʶ, ʘʣʝ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʤʽʱʝʥʽ ʙʽʣʴʰ ʥʝʦʨʛʘʥʽʟʦʚʘʥʦ ʽ ʱʽʣʴʥʽʰʝ, ʥʽʞ ʨʘʥʽʰʝ, ʚ 

ʢʘʧʽʣʷʨʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ. ʏʝʨʝʟ 6 ʤʽʩ ʢʽʣʴʢʽʩʪʴ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʟʥʠʞʫʻʪʴʩʷ, ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʦʪʨʠʤʫʶʪʴ ʧʝʚʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʫ ʭʚʠʣʝʧʦʜʽʙʥʽʡ ʬʦʨʤʽ. ɺ ʪʢʘʥʠʥʘʭ ʧʝʯʽʥʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʟ ʞʦʚʯʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ ʜʽʣʷʥʮʽ ʘʥʘʩʪʦʤʦʟʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʜʤʽʨʥʽ ʨʝʛʝʥʝʨʘʪʦʨʥʽ ʧʨʦʮʝʩʠ ʽ ʱʦ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ 

ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʠʭ ʨʫʙʮʝʚʠʭ 
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ʪʢʘʥʠʥ ʪʘ ʩʪʨʠʢʪʫʨ. ɺʽʜʥʦʚʣʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʚ̔ ʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ, ʧʦʜʨʘʟʥʶʶʯʘ ʜʽʷ ʞʦʚʯʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʠʚʘʣʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʘʨʽ ʩʪʽʥʢʠ ʧʨʦʪʦʢʠ. ʍʨʦʥʽʯʥʘ 

ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʩʠʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ, ʷʢʽ 

ʚʠʜʽʣʷʶʪʴ ʧʦʣʽʧʝʧʪʠʜʥʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʪʘʢʽ ʷʢ MDGF, TGF-ɓ1 ʪʘ ʽʥʰʽ. ʎʽ 

ʬʘʢʪʦʨʠ ʨʦʩʪʫ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʫ, ʱʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨʠ [62]. 

ʅʘ ʬʦʥʽ ʩʪʨʠʢʪʫʨʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʥʰʽ ʪʷʞʢʽ ʫʩʢʣʘʜʥʝʥʥʷ ï ʞʦʚʪʷʥʠʮʷ, 

ʭʦʣʘʥʛʽʪ, ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʡ ʭʦʣʝʣʽʪʽʘʟ ʪʘ ʘʪʨʦʬʽʷ ʧʝʯʽʥʢʠ, ʘ ʪʨʠʚʘʣʘ 

ʙʽʣʽʘʨʥʘ ʦʙʩʪʨʫʢʮʽʷ, ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʨʝʮʠʜʠʚʫʶʯʠʤ ʭʦʣʘʥʛʽʪʦʤ, ʧʽʟʥʽʰʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ ʽ ʚʪʦʨʠʥʥʦʛʦ ʙʽʣʽʘʨʥʦʛʦ ʮʠʨʦʟʫ [55, 63]. 

Thomson B. N. et al. (2006) ʧʦʨʽʚʥʶʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʇɾʇ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ (ʜʦ 2 ʪʠʞ) ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʝʧʩʠʩʫ 

ʪʘ ʟʥʘʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʟ ʚʽʜʪʝʨʤʽʥʦʚʘʥʠʤʠ (ʚʽʜ 2 ʪʠʞ ʜʦ 6 ʤʽʩ). ʈʝʟʫʣʴʪʘʪʠ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ [22]. 

ɯ ʭʦʯʘ ʥʝʤʘʻ ʯʽʪʢʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʣʝʞʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʠʢʪʫʨʠ ʪʘ 

ʽʥʰʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚʽʜ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʦʧʝʨʘʮʽʾ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʧʝʨʘʮʽʡ ʚ ʫʤʦʚʘʭ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʨʦʛʥʦʟʦʚʘʥʠʤ 

ʬʘʢʪʦʨʦʤ ʥʝʚʜʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʥʘʷʚʥʽʩʪʴ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʻ 

ʧʨʦʪʠʧʦʢʘʟʘʥʥʷʤ ʜʦ ʾʭ ʧʨʦʚʝʜʝʥʥʷ [2, 12, 21]. ʇʘʮʽʻʥʪʘʤ ʟ̔ ʞʦʚʯʥʠʤ 

ʧʝʨʠʪʦʥʽʪʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʟʦʚʥʽʰʥʷ ʙʽʣʽʘʨʥʘ ʬʽʩʪʫʣʘ, ʘ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘ ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ ʯʝʨʝʟ 3 ʤʽʩ 

[6, 64]. 

ʌʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʽʩʣʷ 

ʛʝʧʘʪʠʢʦ̒ʶʥʦʩʪʦʤʽʾ, ʚʢʣʶʯʘʶʪʴ: ʥʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʥʘ ʯʘʩ 

ʦʧʝʨʘʮʽʾ, ʧʦʻʜʥʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʽ ʩʫʜʠʥ, ʚʠʩʦʪʫ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʘ ʨʽʚʥʽ ʘʙʦ ʚʠʱʝ ʙʽʬʫʨʢʘʮʽʾ ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʨʝʜʥʽʭ ʦʧʝʨʘʮʽʡ 

[24]. 
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ʇʦʚʪʦʨʥʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʽʤʦʚʽʨʥʽʩʪʴ 

ʫʩʧʽʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʦʤʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʦʙʨʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʢʨʽʤ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʘʚʠʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ, ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʭʽʨʫʨʛʘʤʠ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʮʝʥʪʨʘʭ, 

ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʝ, ʱʦʙ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʙʫʣʘ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʥʘ ʟ 

ʧʝʨʰʦʾ ʩʧʨʦʙʠ [3].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ ï ʮʝ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʤʝʪʦʜ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʷʭ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ. ʇʨʦʪʝ ʡʦʛʦ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʱʝ ʜʘʣʝʢʽ ʚʽʜ ʟʘʜʦʚʽʣʴʥʠʭ ʯʝʨʝʟ ʚʠʩʦʢʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʨʝʬʣʶʢʩ-ʭʦʣʘʥʛʽʪ, 

ʭʦʣʝʜʦʭʦʣʽʪʽʘʟ, ʩʪʝʥʦʟ ʘʥʘʩʪʦʤʦʟʫ. ʊʘʢʦʞ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʨʦʚʦʜʠʪʠ ʦʜʥʦʤʦʤʝʥʪʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ 24ï72 ʛʦʜ ʟ ʯʘʩʫ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤʠ, ʜʦʩʠʪʴ 

ʪʞ̫ʢʦ ʪʘ ʥʝʙʝʟʧʝʯʥʦ. 

 

1.1.2. ɹʽʣʽʘʨʥʘ ʽʥʬʝʢʮʽʷ 

ʅʘʡʙʽʣʴʰ ʪʞ̫ʢʠʤ ʨʘʥʥʽʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ 

ʦʨʛʘʥʽʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ ʻ ʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪ (ɾʇ). ɾʇ ʻ ʥʝ ʯʘʩʪʠʤ, ʘʣʝ 

ʩʝʨʡʦʟʥʠʤ ʩʪʘʥʦʤ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʣʝʪʘʣʴʥʦʩʪʽ. ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʣʝʪʘʣʴʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 10 ʜʦ 

40% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʞʦʚʯʦʪʝʯʽ ʪʘ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʫʧʫʪʥʴʦʾ ʽʥʬʝʢʮʽʾ [65-68]. ɾʇ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʯʠ 

ʤʽʩʮʝʚʦʛʦ ʚʠʪʽʢʘʥʥʷ ʞʦʚʯʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. ɺ ʙʽʣʴʰʦʩʪʽ ʨʦʙʽʪ ʪʝʨʤʽʥ 

çʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪè ʚʞʠʚʘʻʪʴʩʷ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʘʧʣʷʥʥʷ ʞʦʚʯʽ ʚ 

ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ [69-73]. ɺ ʣʽʪʝʨʘʪʫʨʽ ʚʠʜʽʣʷʶʪʴ ɾʇ ʚʥʘʩʣʽʜʦʢ ʽʥʚʘʟʠʚʥʠʭ 

ʤʘʥʽʧʫʣʷʮʽʡ, ʩʧʦʥʪʘʥʥʠʡ, ʧʽʩʣʷʪʨʘʚʤʘʪʠʯʥʠʡ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʪʘ ɾʇ ʧʨʠ 

ʭʦʣʝʮʠʩʪʠʪʽ. ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʠʨʽʟʥʷʪʁɹ ɾʇ ʪʘ ʞʦʚʯʥʠʡ ʘʩʮʠʪ [65, 74]. 

ʇʝʨʬʦʨʘʮʽʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʧʨʠ ʛʦʩʪʨʦʤʫ ʭʦʣʝʮʠʩʪʠʪʽ ʻ ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ɾʇ ʫ ʜʦʨʦʩʣʠʭ. ʊʘʢʦʞ ʧʝʨʬʦʨʘʮʽʷ ʤʽʭʫʨʘ ʤʦʞʝ 
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ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ ʨʘʢʫ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʯʠ ʦʙʩʪʨʫʢʮʽʾ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ 

ʧʫʭʣʠʥʦʶ ʘʙʦ ʢʦʥʢʨʝʤʝʥʪʘʤʠ. ʏʘʩʪʦ ʧʨʠʯʠʥʦʶ ʞʦʚʯʦʪʝʯʽ ʻ ʷʪʨʦʛʝʥʥʝ ʇɾʇ 

ʧʨʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ. ɾʇ ʪʘʢʦʞ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʡ ʥʘ ʧʝʯʽʥʮʽ ʪʘ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʘʭ, ʧʨʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ɹɼɸ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ, ʷʢʘ ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ, ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʯʠ ʧʝʯʽʥʢʠ, ʧʽʩʣʷ ʧʫʥʢʮʽʡʥʦʾ ʙʽʦʧʩʽʾ ʧʝʯʽʥʢʠ ʪʘ 

ʯʝʨʝʟʰʢʽʨʥʦʾ ʯʝʨʝʟʧʝʯʽʥʢʦʚʦʾ ʭʦʣʘʥʛʽʦʛʨʘʬʽʾ ʯʠ ʜʨʝʥʫʚʘʥʥʷ ʞʦʚʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ ʧʨʠ ʾʭ ʦʙʪʫʨʘʮʽʾ. ʊʘʢʦʞ ɾʇ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʧʦʪʽʚʘʥʥʷ ʞʦʚʯʽ ʯʝʨʝʟ ʛʘʥʛʨʝʥʦʟʥʦ-ʟʤʽʥʝʥʫ ʩʪʽʥʢʫ ʤʽʭʫʨʘ ʙʝʟ ʾʾ 

ʧʝʨʬʦʨʘʮʽʾ ʪʘ ʧʽʩʣʷ ʧʨʦʨʠʚʽʚ ʩʫʙʢʘʧʩʫʣʴʥʠʭ ʭʦʣʘʥʛʽʦʛʝʥʥʠʭ ʘʙʩʮʝʩʽʚ 

ʧʝʯʽʥʢʠ. ɯʜʽʦʧʘʪʠʯʥʘ ʧʝʨʬʦʨʘʮʽʷ ʙʽʣʽʘʨʥʠʭ ʰʣʷʭʽʚ ʫ ʜʦʨʦʩʣʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʘʡʥʻ ʨʽʜʢʦ, ʘʣʝ ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʚ ʥʝʤʦʚʣʷʪ [65, 66, 75-

80]. 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ɾʇ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʪʝʢʣʦʾ 

ʞʦʚʯʽ ʽ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʽʥʬʝʢʮʽʾ. ɾʦʚʯ ʟʘ ʨʘʭʫʥʦʢ ʩʦʣʝʡ ʧʦʜʨʘʟʥʶʻ ʦʯʝʨʝʚʠʥʫ, ʘ ʾʾ ʛʽʧʝʨʦʩʤʦʣʷʨʥʽʩʪʴ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʜʠʥʠ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʛʫʱʝʥʥʷ ʢʨʦʚʽ ʽ ʰʦʢʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚʪʦʨʠʥʥʘ 

ʭʦʣʝʤʽʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʞʦʚʯʽ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʝʤʦʣʽʟʫ ʽ ʞʦʚʪʷʥʠʮʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ  ʚʩʤʦʢʪʫʚʘʥʥʷ ʞʦʚʯʽ ʚ ʢʨʦʚʽ 

ʟʨʦʩʪʘʻ ʨʽʚʝʥʴ ʧʨʷʤʦʛʦ ʙʽʣʽʨʫʙʽʥʫ. ɺʪʦʨʠʥʥʘ ʽʥʬʝʢʮʽʷ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʩʧʨʠʯʠʥʝʥʘ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʽ ʩʝʧʩʠʩʫ [66]. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥʠ (ʜʦ 5 ʣ) ̔ʟ ʞʦʚʯʥʠʤ ʚʽʜʪʽʥʢʦʤ ʤʦʞʝ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʤʘʡʞʝ ʥʝ ʧʨʦʷʚʣʷʪʠ ʩʝʙʝ ʢʣʽʥʽʯʥʦ. 

ɺʠʥʠʢʘʻ ʣʠʰʝ ʜʝʷʢʠʡ ʜʠʩʢʦʤʬʦʨʪ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʠʩʢʫ. ʎʝʡ ʩʪʘʥ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʭʦʣʝʧʝʨʠʪʦʥʽʫʤʫ ʘʙʦ 

ʞʦʚʯʥʦʛʦ ʘʩʮʠʪʫ. ʇʨʠ ʞʦʚʯʥʦʤʫ ʘʩʮʠʪʽ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʽʜʩʫʪʥʽ 

ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ, ʥʝʤʘʻ ʥʘʰʘʨʫʚʘʥʴ ʬʽʙʨʠʥʫ, ʢʠʰʝʯʥʠʢ ʥʝ ʟʤʽʥʝʥʠʡ ï ʧʝʪʣʽ 

ʙʣʠʩʢʫʯʽ, ʥʝ ʟʜʫʪʽ, ʘʢʪʠʚʥʦ ʧʝʨʝʩʪʘʣʴʪʫʶʪʴ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʥʽ ʚ ʯʝʨʝʚʥʫ 
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ʧʦʨʦʞʥʠʥʫ ʯʠʩʪʦʾ, ʥʝʽʥʬʽʢʦʚʘʥʦʾ ʞʦʚʯʽ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʾʾ ʧʦʩʪʫʧʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʽ ʧʨʦʷʚʠ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʥʝ ʚʠʨʘʞʝʥʽ, ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʥʦʨʤʘʣʴʥʘ ʘʙʦ ʧʦʤʽʨʥʦ 

ʧʽʜʚʠʱʝʥʘ, ʟʩʫʚ ʚʣʽʚʦ ʥʝʟʥʘʯʥʠʡ [65]. 

ɼʽʘʛʥʦʩʪʠʢʘ ɾʇ ʯʝʨʝʟ ʩʪʝʨʪʽʩʪʴ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʝʥʘ. 

ʌʽʟʠʢʘʣʴʥʽ ʤʝʪʦʜʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ɾʇ, 

ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʽ. ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʋɿɼ) ʪʘ ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ (ʂʊ) ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʦʾ ʨʽʜʠʥʠ ʚ 

ʙʽʣʷʧʝʯʽʥʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ, ʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ ʨʦʟʣʠʪʠʡ ʯʠ ʣʦʢʘʣʽʟʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨ ʧʝʨʠʪʦʥʽʪʫ, ʘʣʝ ʥʝ ʤʦʞʝ ʚʽʜʨʽʟʥʠʪʠ ʞʦʚʯ ʚʽʜ ʩʝʨʦʟʥʦʛʦ ʚʠʧʦʪʫ, 

ʢʨʦʚʽ, ʛʥʦʶ. ʏʝʨʝʟʰʢʽʨʥʘ ʯʝʨʝʟʧʝʯʽʥʢʦʚʘ ʭʦʣʘʥʛʽʦʛʨʘʬʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʞʝʨʝʣʘ ʞʦʚʯʦʪʝʯʽ. ʊʘʢʦʞ ʛʝʧʘʪʦʙʽʣʽʘʨʥʘ ʩʮʠʥʪʽʦʛʨʘʬʽʷ ʟ Tc-99 

ʤʦʞʝ ʧʽʜʪʚʝʨʜʠʪʠ ʞʦʚʯʦʪʝʯʫ ʰʣʷʭʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʟʦʪʦʧʽʚ 

ʧʦʟʘ ʤʝʞʘʤʠ ʙʽʣʽʘʨʥʦʛʦ ʪʨʘʢʪʫ [81,82].  

ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ɾʇ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʠʪʦʥʽʘʣʴʥʦʾ 

ʨʽʜʠʥʠ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜ ʯʘʩ ʣʘʧʘʨʦʮʝʥʪʝʟʫ ʧʨʠ ʨʦʟʣʠʪʦʤʫ ʧʝʨʠʪʦʥʽʪʽ 

ʯʠ ʰʣʷʭʦʤ ʧʨʠʮʽʣʴʥʦʾ ʛʦʣʢʦʚʦʾ ʘʩʧʽʨʘʮʽʾ ʧʽʜ ʋɿɼ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʤʽʩʮʝʚʦʤʫ 

ʧʝʨʠʪʦʥʽʪʽ. ʇʨʠ ɾʇ ʘʩʧʽʨʘʮʽʡʥʘ ʨʽʜʠʥʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʙʽʣʽʨʫʙʽʥʫ ʙʽʣʴʰʝ 

6,0 ʤʛ/ʜʣ (ʥʦʨʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ 0,7Ñ0,8 ʤʛ/ʜʣ) ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʣʽʨʫʙʽʥʫ ʚ 

ʧʝʨʠʪʦʥʝʘʣʴʥʽʡ ʨʽʜʠʥʽ ʜʦ ʙʽʣʽʨʫʙʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʽʣʴʰʝ 1,0 (ʥʦʨʤʘ 

0,35Ñ0,44) [81, 83, 84]. 

ʊʘʢʦʞ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʮʠʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʠʪʦʥʽʘʣʴʥʦʾ 

ʨʽʜʠʥʠ. ʅʘ ʤʘʟʢʘʭ ʞʦʚʯ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʩʢʫʧʯʝʥʴ 

ʪʷʛʫʯʦʾ ʨʽʜʠʥʠ ʞʦʚʪʦ-ʟʝʣʝʥʦʛʦ ʯʠ ʪʝʤʥʦʛʦ ʢʦʨʠʯʥʝʚʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʥʘ 

ʬʦʥʦʚʦʤʫ ʧʣʘʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝʢʨʦʪʠʯʥʽ ʪʘ ʬʽʙʨʠʥʦʟʥʽ ʤʘʩʠ. ɾʦʚʯ ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ, ʞʦʚʯ-ʟʘʧʦʚʥʝʥʽ ʤʘʢʨʦʬʘʛʠ ʤʘʶʪʴ 

ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʪʘ ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʞʦʚʯʽ ʫ ʚʠʛʣʷʜʽ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ 

ʛʨʘʥʫʣ, ʯʘʩʪʠʥʘ ʤʘʢʨʦʬʘʛʽʚ ʟʨʫʡʥʦʚʘʥʘ ʽ ʾʭʥʽʡ ʚʤʽʩʪ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʧʦʟʘʢʣʽʪʠʥʥʦ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʜʽʾ ʧʝʨʠʪʦʥʽʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʽʰ ʛʦʩʪʨʦ- 

ʪʘ ʭʨʦʥʽʯʥʦ-ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʥʝʡʪʨʦʬʽʣʠ, ʤʦʥʦʥʫʢʣʝʘʨʠ, ʣʽʤʬʦʮʠʪʠ, 
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ʛʽʩʪʽʦʮʠʪʠ) ʪʘ ʤʝʟʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ 

ʛʨʠʙʢʠ. ʗʢʱʦ ɾʇ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʦ ʚ 

ʧʝʨʠʪʦʥʝʘʣʴʥʽʡ ʨʽʜʠʥʽ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʤʘʣʽʛʥʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ [66]. 

Gupta  R. K.  et al. (2005) ʦʧʠʩʘʣʠ ʚʠʧʘʜʦʢ ɾʇ, ʷʢʠʡ ʚʠʥʠʢ ʧʽʩʣʷ 

ʧʝʨʬʦʨʘʮʽʾ ʛʘʥʛʨʝʥʦʟʥʦ-ʟʤʽʥʝʥʦʛʦ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʘʩʧʽʨʦʚʘʥʦʾ ʟ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʝʨʠʪʦʥʝʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʢʨʽʤ ʩʫʤʽʰʽ ʞʦʚʯ-

ʥʘʧʦʚʥʝʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʤʝʟʦʪʝʣʽʦʮʠʪʽʚ ʪʘ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʚʠʷʚʠʣʠ ʚ ʥʽʡ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʨʽʟʥʦʾ ʬʦʨʤʠ, ʨʦʟʤʽʨʫ ʽ ʢʦʣʴʦʨʫ. 

ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʝʮʠʧʽʪʘʮʽʾ ʢʨʠʩʪʘʣʽʚ 

ʤʦʥʦʛʽʜʨʘʪʫ ʭʦʣʝʩʪʝʨʠʥʫ, ʛʨʘʥʫʣ ʙʽʣʽʨʫʙʽʥʘʪʫ ʪʘ ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ [81]. 

ʇʨʦʛʥʦʟ ʧʨʠ ɾʇ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʦʙôʻʤ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʠʪʝʢʣʦʾ ʞʦʚʯʽ, ʘʙʩʦʨʙʮʽʶ ʾʾ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʧʨʠʻʜʥʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʽʥʬʝʢʮʽʾ [66]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʦʙʘʢʘʭ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʧʨʦʛʥʦʟ ʧʨʦʪʽʢʘʥʥʷ ɾʇ ʻ ʜʫʞʝ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ï 

ʚʠʩʦʢʘ ʣʝʪʘʣʴʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʭʦʣʝʤʽʷ, 

ʽʥʬʝʢʮʽʷ ʪʘ ʭʽʤʽʯʥʠʡ ʧʝʨʠʪʦʥʽʪ [85]. 

Andersson R. et al. (1991)  ʧʨʦʚʦʜʠʣʠ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʫ ʱʫʨʽʚ ʰʣʷʭʦʤ 

ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ E. coli 3ʭ108 ʂʋʆ ʨʘʟʦʤ ʟ̔ 1 ʤʣ ʞʦʚʯʽ ʯʠ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ [86]. 

ɿʘ ʜʘʥʠʤʠ [87], ʷʢ ʢʣʽʥʽʯʥʽ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʞʦʚʯ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʤʘʻ ʪʦʢʩʠʯʥʠʡ 

ʝʬʝʢʪ ʽ ʦʩʦʙʣʠʚʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʬʝʢʮʽʻʶ ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ ʧʝʨʠʪʦʥʽʪʫ. ʇʨʠ 

ɾʇ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʨʠ ʧʝʨʬʦʨʘʮʽʾ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʩʝʨʝʜ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʥʘʡʯʘʩʪʽʰʝ (ʚ Ĳ ʧʘʮʽʻʥʪʽʚ) ʚʠʩʽʚʘʶʪʴ ʽʟʦʣʷʪʠ Escherichia ʩoli. 

ɺʠʩʫʥʫʪʦ ʪʨʠ ʪʝʦʨʽʾ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʚʧʣʠʚ ʞʦʚʯʽ ʥʘ ʧʦʛʽʨʰʝʥʥʷ 

ʧʨʦʪʽʢʘʥʥʷ ʧʝʨʠʪʦʥʽʪʫ: ʘ) ʪʦʢʩʠʯʥʘ ʜʽʷ ʩʦʣʝʡ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ 

ʚʩʤʦʢʪʫʶʪʴʩʷ ʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ; ʙ) çʩʝʢʚʝʩʪʨʘʮʽʷè ʨʽʜʠʥʠ ʚ 

ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ; ʚ) ʦʩʣʘʙʣʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʦʨʛʘʥʽʟʤʫ. ɸʣʝ ʚʘʞʣʠʚʽʩʪʴ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʪʝʦʨʽ,ʾ ʘ ʤʝʭʘʥʽʟʤʠ ʽ 
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ʤʽʩʮʝ ʜʽʾ ʞʦʚʯʽ ʥʝʚʽʜʦʤʽ. ɼʦ ʧʨʠʢʣʘʜʫ, ʥʝ ʟôʷʩʦʚʘʥʦ, ʯʠ ʧʨʦʷʚʣʷʻ ʞʦʚʯ ʩʚʽʡ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʝʬʝʢʪ ʯʝʨʝʟ ʤʽʩʮʝʚʠʡ (ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ) ʯʠ ʩʠʩʪʝʤʥʠʡ 

(ʧʽʩʣʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ) ʪʦʢʩʠʢʦʟ.  

Andersson R. et al. (1990) ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʶ ʷʢʦʛʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʠʪʠ ʨʦʣʴ ʞʦʚʯʽ ʪʘ ʙʘʢʪʝʨʽʡ ʫ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ, ʘ ʪʘʢʦʞ ʤʽʩʮʝ ʜʽʾ 

ʞʦʚʯʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 120 ʱʫʨʘʭ (8 ʛʨʫʧ ʧʦ 15 ʪʚʘʨʠʥ), ʷʢʠʤ ʫ 

ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʚʚʦʜʠʣʠ ʞʦʚʯ ʪʘ ʽʟʦʣʷʪʠ E. ʩoli ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ. ʃʝʪʘʣʴʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʽʣʴʢʠ ʧʨʠ 

ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʤʫ ʚʚʝʜʝʥʥʽ E. ʩoli (27%) ʪʘ E. ʩoli ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʞʦʚʯʶ (87%). ɺ ʱʫʨʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽ ʞʦʚʯ, ʽ E. ʩoli, ʰʚʠʜʰʝ ʨʦʟʚʠʚʘʚʩʷ 

ʩʝʧʪʠʯʥʠʡ ʩʪʘʥ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 12 ʛʦʜ, ʪʦʜʽ ʷʢ ʫ 

ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠʩʷ ʪʽʣʴʢʠ ʙʘʢʪʝʨʽʾ, ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 17 ʛʦʜ. ʇʨʠ ʚʚʝʜʝʥʥʽ 

ʩʘʤʦʾ ʞʦʚʯʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʚʝʜʝʥʥʽ ʞʦʚʯʽ ʪʘ ʙʘʢʪʝʨʽʾ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʧʝʨʠʪʦʥʽʪ ʥʝ ʚʠʥʠʢʘʚ, ʪʘʢʦʞ ʧʝʨʠʪʦʥʽʪ ʥʝ ʨʦʟʚʠʚʘʚʩʷ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʞʦʚʯʽ ʽ ʙʘʢʪʝʨʽʡ ʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʪʘ ʧʨʦʚʝʜʝʥʥʽ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. 

ʉʠʤʧʪʦʤʠ ʩʝʧʩʠʩʫ, ʪʘʢʽ ʷʢ ʛʘʨʷʯʢʘ, ʪʘʭʽʧʥʦʝ, ʛʝʤʦʨʘʛʽʯʥʠʡ ʜʽʘʪʝʟ ʽ 

ʣʝʪʘʨʛʽʷ ʚʠʥʠʢʘʣʠ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ ʚʚʦʜʠʣʘʩʷ E. coli ʚ 

ʜʦʟʽ 3ʭ108 ʂʋʆ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʚʚʝʜʝʥʥʽ ʪʘʢʦʾ ʩʘʤʦʾ ʜʦʟʠ E. coli 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʩʠʤʧʪʦʤʠ ʙʫʣʠ ʣʝʛʢʽ ʽ ʰʚʠʜʢʦ ʤʠʥʘʣʠ. ɺʚʝʜʝʥʥʷ 

ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦ ʞʦʚʯʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ E. coli ʜʘʚʘʣʦ ʪʘʢʫ ʩʘʤʫ ʢʘʨʪʠʥʫ 

ʩʝʧʩʠʩʫ, ʷʢ ʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ E. coli. ɺʚʝʜʝʥʥʷ ʩʘʤʦʾ ʞʦʚʯʽ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʱʫʨʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʞʦʚʯ ʻ ʰʢʽʜʣʠʚʦʶ ʪʽʣʴʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʬʝʢʮʽʻʶ. ɺʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʞʦʚʯʽ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʩʠʩʪʝʤʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʞʦʚʯʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʣʝʪʘʣʴʥʦʩʪʽ. 

ɺʪʨʘʪʘ ʧʣʘʟʤʠ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʘ ʧʨʠʯʠʥʘ 

ʩʤʝʨʪʽ ʧʨʠ ɾʇ, ʘʣʝ ʮʝʡ ʤʝʭʘʥʽʟʤ ʪʘʢʦʞ ʥʘʚʨʷʜ ʯʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʨʽʜʠʥʠ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʟʥʘʯʥʠʤ ʷʢ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ ʞʦʚʯʽ, ʪʘʢ ʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʞʦʚʯʽ ʟ ʢʠʰʢʦʚʦʶ ʧʘʣʠʯʢʦʶ, ʧʨʠ 
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ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ  E. ʩoli ʩʫʪʪʻʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʜʠʥʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʋ ʪʦʡ 

ʞʝ ʯʘʩ ʧʘʜʽʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ E. ʩoli ʪʘ 

E. ʩoli  ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʞʦʚʯʶ, ʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ ʞʦʚʯʽ ʟʥʘʯʥʦʛʦ ʧʘʜʽʥʥʷ 

ʪʠʩʢʫ ʥʝ ʙʫʣʦ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ 

ʢʨʦʚʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʰʽ 1ï2 ʛʦʜ ʧʨʠ ʚʚʝʜʝʥʥʽ ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦ 

ʩʘʤʦʾ E. coli ʪʘ E. ʩoli  ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʞʦʚʯʶ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʙʫʣʘ 

ʦʜʥʘʢʦʚʦʶ, ʘ ʚ ʥʘʩʪʫʧʥʽ 8 ʛʦʜ ʫ ʛʨʫʧʽ E. coli ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʫ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʴ. ʋ ʛʨʫʧʽ E. ʩoli ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʞʦʚʯʶ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʣʘ. ɹʘʢʪʝʨʽʝʤʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 30 ʭʚ ʜʦ 1 ʛʦʜ ʧʨʠ 

ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʩʘʤʦʾ E. coli, ʘ ʧʨʠ ʾʾ ʧʦʻʜʥʘʥʥʽ ʟ̔ ʞʦʚʯʶ 

ʟʨʦʩʪʘʣʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ. ʊʘʢʦʞ ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʞʦʚʯ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʷʻ ʨʦʟʤʥʦʞʝʥʥʶ ʙʘʢʪʝʨʽʡ, ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ in vitro 

ʥʝ ʚʜʘʣʦʩʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʥʘ ʨʽʩʪ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ.  

ʂʽʣʴʢʽʩʪʴ ʬʘʛʦʮʠʪʽʚ ʧʽʩʣʷ ʽʥʜʫʢʮʽʾ ʧʝʨʠʪʦʥʽʪʫ ʨʽʚʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ (ʟ 1,3ʭ106 ʜʦ 6,0x106 ʢʣʽʪʠʥ), ʘʣʝ ʢʽʣʴʢʽʩʪʴ ʬʘʛʦʮʠʪʦʚʘʥʠʭ 

ʙʘʢʪʝʨʽʡ ʟʥʘʯʥʦ ʥʠʞʯʘ ʧʨʠ ʚʚʝʜʝʥʥʽ E. coli ʟ̔ ʞʦʚʯʶ ʧʦʨʽʚʥʷʥʦ ʟ ʚʚʝʜʝʥʥʷʤ 

ʩʘʤʠʭ E. ʩoli. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʢʽʜʣʠʚʘ ʜʽʷ ʞʦʚʯʽ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʽ/ʯʠ ʧʨʦʜʫʢʫʚʘʥʥʷʤ ʝʥʜʦʪʦʢʩʠʥʽʚ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʘʙʦ 

ʧʨʠʛʥʽʯʝʥʥʷʤ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɿʤʝʥʰʝʥʥʷ ʤʽʩʮʝʚʠʭ 

ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʞʦʚʯʶ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ ʰʣʷʭʘʤʠ: ʝʬʝʢʪ 

ʨʦʟʚʝʜʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʤ ʧʝʨʠʪʦʥʝʘʣʴʥʠʤ ʝʢʩʫʜʘʪʦʤ ï ʨʦʟʚʝʜʝʥʥʷ ʦʧʩʦʥʽʥʽʚ ʽ 

ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʬʘʛʦʮʠʪʽʚ ʟ ʙʘʢʪʝʨʽʷʤʠ, ʧʨʠʛʥʽʯʝʥʥʷ 

ʭʝʤʦʪʘʢʩʠʩʫ, ʧʦʛʣʠʥʘʣʴʥʦʾ ʽ ʢʽʣʝʨʘʢʪʠʚʥʦʩʪʽ ʧʝʨʠʪʦʥʝʘʣʴʥʠʭ ʬʘʛʦʮʠʪʽʚ 

(ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ), ʟʙʽʣʴʰʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʦʙʨʦʙʣʝʥʠʭ ʞʦʚʯʶ ʙʘʢʪʝʨʽʡ ʜʦ ʬʘʛʦʮʠʪʦʟʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʦʛʣʠʥʘʥʥʷ ʙʘʢʪʝʨʽʡ ʟ̔ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 
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ʃʽʧʦʧʦʣʽʩʘʭʘʨʠʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ 

ʙʘʢʪʝʨʽʡ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʶ 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ. ɼʝʪʝʨʛʝʥʪʠ, ʪʘʢʽ ʷʢ ʩʦʣʽ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʤʦʞʫʪʴ ʨʦʟʨʽʜʞʫʚʘʪʠ 

ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʮʝ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠ ʤʽʩʮʝʚʠʡ 

ʟʘʭʠʩʪ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: ʟʤʽʥʘ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʛʣʠʥʘʥʥʷ ʙʘʢʪʝʨʽʡ ʤʘʢʨʦʬʘʛʘʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʠʚʽʣʴʥʝʥʠʡ 

ʝʥʜʦʪʦʢʩʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ. 

ʆʪʞʝ, ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʣʝʪʘʣʴʥʦʩʪʽ ʧʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ 

ʚʚʝʜʝʥʥʷ E. coli ʽ ʞʦʚʯʽ ʧʦʚôʷʟʘʥʝ ʚ ʦʩʥʦʚʥʦʤʫ ʽʟ ʟʥʠʞʝʥʥʷʤ ʭʝʤʦʪʘʢʩʠʩʫ ʪʘ 

ʧʦʛʣʠʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʠʪʦʥʝʘʣʴʥʠʭ ʬʘʛʦʮʠʪʽʚ. ɾʦʚʯ ʤʦʞʣʠʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʭʝʤʦʪʘʢʩʠʩ ʽ ʧʦʛʣʠʥʘʥʥʷ ʙʘʢʪʝʨʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʦʾ ʜʽʾ ʥʘ 

ʙʘʢʪʝʨʽʘʣʴʥʫ ʩʪʽʥʢʫ (ʚʠʚʽʣʴʥʷʶʯʠ ʝʥʜʦʪʦʢʩʠʥ ʟ ʧʦʚʝʨʭʥʽ ʙʘʢʪʝʨʽʾ) ʘʙʦ 

ʽʥʛʽʙʫʶʯʠ ʘʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʤʝʥʪʫ ʉ3. ʄʦʞʣʠʚʦ ʽʥʜʫʢʦʚʘʥʝ ʞʦʚʯʶ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʚʠʧʦʪʫ ʽ ʟʨʦʩʪʘʥʥʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʟ 

ʦʯʝʨʝʚʠʥʠ ʚ ʢʨʦʚ ʩʧʨʠʷʣʠ ʰʚʠʜʰʦʤʫ ʨʦʟʚʠʪʢʫ ʩʝʧʩʠʩʫ. 

ɺ ʮʽʣʦʤʫ ʘʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʞʦʚʯ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʧʨʦ̫ʚʣʷʻ ʩʚʦʶ ʥʝʩʧʨʠʷʪʣʠʚʫ ʜʽʶ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [87]. 

Ludwig L. L. et al. (1997) ʩʧʦʩʪʝʨʽʛʘʣʠ 24 ʩʦʙʘʢ ʽ 2 ʢʦʪʽʚ ʟ̔ ʚʠʪʽʢʘʥʥʷʤ 

ʞʦʚʯʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ, ʟʘʛʘʣʴʥʘ ʣʝʪʘʣʴʥʽʩʪʴ ʩʢʣʘʣʘ 50%. ʆʜʥʘʢ ʽʩʥʫʻ 

ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʣʝʪʘʣʴʥʽʩʪʶ ʫ ʪʚʘʨʠʥ ʟ̔ ʩʝʧʪʠʯʥʠʤ ʞʦʚʯʥʠʤ ʚʠʧʦʪʦʤ 

(73%) ʪʘ ʪʚʘʨʠʥ, ʚ ʷʢʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʽʥʬʝʢʮʽʾ (0%) ï ʚʠʞʠʣʠ ʚʩʽ ʪʚʘʨʠʥʠ 

[88]. 

ʊʘʢʦʞ [89] ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ ʧʨʦʚʝʣʠ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʰʣʷʭʦʤ 

ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ E. coli ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʨʽʜʠʥʘʤʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʧʨʠ ʪʨʘʚʤʘʭ, ʽ ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ 

ʣʝʪʘʣʴʥʦʩʪʽ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʨʘʟʦʤ ʟ̔ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ) ʣʝʪʘʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 20%, ʟ̔ ʞʦʚʯʶ ï 80%, ʟ 

ʢʨʦʚôʶ ï 20%, ʟ ʞʦʚʯʶ ʨʘʟʦʤ ʟ̔ ʢʨʦʚôʶ ï 93%. 
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ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʽʥʬʝʢʮʽʾ ʥʘ ʬʦʥʽ ʞʦʚʯʦʪʝʯʽ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ ɾʇ 

ʪʘ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʽ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ.  

ʃʽʢʫʚʘʥʥʷ ɾʇ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʽ ʧʦʰʠʨʝʥʥʷ ʚʠʪʝʢʣʦʾ ʞʦʚʯʽ ʚ 

ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ. ʄʽʞʥʘʨʦʜʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʛʨʫʧʘ ʟ 

ʭʽʨʫʨʛʽʾ ʧʝʯʽʥʢʠ ʚʠʟʥʘʯʠʣʘ ʢʨʠʪʝʨʽʾ ʧʽʜʪʽʢʘʥʥʷ ʞʦʚʯʽ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʥʘ ʦʨʛʘʥʘʭ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ: ʨʽʚʝʥʴ ʙʽʣʽʨʫʙʽʥʫ ʚ 

ʚʠʧʦʪʽ ʧʦ ʜʨʝʥʘʞʘʭ ʘʙʦ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʦɦʥʘʡʤʝʥʰʝ ʚ 3 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʨʽʚʝʥʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʩʢʦʧʠʯʝʥʥʷ ʞʦʚʯʽ ʚ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʯʠ ɾʇ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʘʙʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʢʨʠʪʝʨʽʾ ʪʞ̫ʢʦʩʪʽ ʧʽʜʪʽʢʘʥʥʷ ʞʦʚʯʽ ʽ ʾʭ ʚʧʣʠʚ 

ʥʘ ʩʪʘʥ, ʭʚʦʨʽ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 3 ʛʨʫʧʠ. Grade A ʧʽʜʪʽʢʘʥʥʷ ʞʦʚʯʽ ʥʝ ʧʦʪʨʝʙʫʻ 

ʟʤʽʥ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ. Grade B ï ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʘʣʝ ʙʝʟ ʨʝʣʘʧʘʨʦʪʦʤʽʾ. ʊʘ Grade ʉ ï ʚʠʤʘʛʘʻ ʨʝʣʘʧʘʨʦʪʦʤʽʾ [90]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʨʦʟʣʠʪʦʤʫ ɾʇ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʥʘ ʬʦʥʽ ʛʦʩʪʨʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʥʘ ʦʨʛʘʥʘʭ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ, 

ʥʝʦʙʭʽʜʥʦ ʪʝʨʤʽʥʦʚʝ ʦʧʝʨʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʣʘʧʘʨʦʪʦʤʽʾ ʯʠ 

ʨʝʣʘʧʘʨʦʪʦʤʽʾ, ʫʩʫʥʝʥʥʽ ʧʨʠʯʠʥʠ ʞʦʚʯʦʪʝʯʽ, ʩʘʥʘʮʽʾ ʽ ʜʨʝʥʫʚʘʥʥʽ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ʪʘ  ʜʨʝʥʫʚʘʥʥʽ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʥʘʟʦʚʥʽ ʫ ʚʠʧʘʜʢʘʭ ʾʭʥʴʦʛʦ 

ʪʨʘʚʤʫʚʘʥʥʷ ʘʙʦ ʦʢʣʶʟʽʾ [65]. 

 

1.2. ɸʥʘʩʪʦʤʦʟʠ ï ʫʤʦʚʠ, ʪʝʭʥʽʢʘ ʪʘ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ 

 

1.2.1. ʉʫʯʘʩʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ 

ʄʠʩʪʝʮʪʚʦ ʥʘʢʣʘʜʘʥʥʷ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ 

ʍɯʍ ʩʪʦʣʽʪʪʷ. Antoine Lembert ʚ 1826 ʨʦʮʽ ʧʨʝʜʩʪʘʚʠʚ ʛʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ 

ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ï ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʝʨʦʟʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʋ 1893 ʨ. 

N. Sennôs ʟʨʦʙʠʚ ʦʛʣʷʜ 60 ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʥʘʢʣʘʜʘʥʥʷ ʢʠʰʢʦʚʦʛʦ ʰʚʘ. 

ʉʧʨʘʚʞʥʽʤ ʧʨʦʛʨʝʩʦʤ ʫ ʥʘʢʣʘʜʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʩʪʘʣʘ ʧʦʷʚʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʟʰʠʚʘʥʥʷ. ʊʘʢ, ʱʝ ʚ 1892 ʨ. M. Button ʦʧʠʩʘʚ ʧʝʨʰʠʡ ʩʪʝʧʣʝʨʥʠʡ ʧʨʦʪʦʪʠʧ. 
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ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʘʧʘʨʘʪʽʚ ʜʣʷ ʟʰʠʚʘʥʥʷ ʚʽʜʙʫʚʩʷ ʥʘ ʧʦʯʘʪʢʫ 1960-ʭ 

ʨʦʢʽʚ, ʢʦʣʠ ʚʯʝʥʽ ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ 

ʄʦʩʢʚʽ ʨʦʟʨʦʙʠʣʠ ʛʨʫʧʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʇʦʷʚʘ ʚ 1985 ʨ. ʙʽʦʬʨʘʛʤʝʥʪʦʚʘʥʠʭ ʘʥʘʩʪʦʤʦʟʥʠʭ ʢʽʣʝʮʴ 

ʜʘʣʘ ʥʦʚʠʡ ʧʦʰʪʦʚʭ ʫ ʨʦʟʚʠʪʢʫ ʙʝʟʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. 

ɿʘ ʦʩʪʘʥʥʽ 200 ʨʦʢʽʚ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʦʨʛʘʥʘʭ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʝʨʝʪʚʦʨʠʣʦʩʴ ʟ̔ ʨʠʟʠʢʦʚʘʥʦʾ, ʥʝʙʝʟʧʝʯʥʦʾ ʜʣʷ ʞʠʪʪʷ 

ʧʨʦʮʝʜʫʨʠ ʚ ʙʝʟʧʝʯʥʫ ʽ ʨʫʪʠʥʥʫ ʦʧʝʨʘʮʽʶ. ʉʴʦʛʦʜʥʽ ʘʥʘʩʪʦʤʦʟ ʤʦʞʝ ʙʫʪʠ 

ʥʘʢʣʘʜʝʥʠʡ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʘ ʢʦʥʢʨʝʪʥʠʡ ʤʝʪʦʜ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʧʦʜʦʙʘʥʴ ʭʽʨʫʨʛʘ [91]. 

ʇʨʦʮʝʩ ʟʘʛʦʻʥʥʷ ʪʢʘʥʠʥ ʘʥʘʩʪʦʤʦʟʫ ʻ ʪʦʪʦʞʥʠʤ ʟʘʛʦʻʥʥʶ ʙʫʜʴ-ʷʢʠʭ 

ʽʥʰʠʭ ʨʘʥ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ ʽ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʠʡ ʥʘ ʬʘʟʠ: ʛʦʩʪʨʦʛʦ 

ʟʘʧʘʣʝʥʥ ̫(ɸ), ʧʨʦʣʽʬʝʨʘʮʽʾ (ɺ) ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʯʠ ʜʦʟʨʽʚʘʥʥʷ (ʉ). ʅʘ 

ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʘʥʘʩʪʦʤʦʟʫ ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ. ʊʘʢ, ʱʝ Halsted, ʫ 1882 

ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚʤʽʩʪ ʢʦʣʘʛʝʥʫ ʚ ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʘʨʽ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ. 

ɭʛʦʨʦʚ ʪʘ ʽʥ. (2005) ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʽʚ, ʱʦ: 

Å ʤʽʮʥʽʩʪʴ ʽʥʪʘʢʪʥʦʾ ʢʠʰʢʠ ʟʘʙʝʟʧʝʯʫʻ ʤôʷʟʦʚʠʡ ʰʘʨ ʪʘ ʧʽʜʩʣʠʟʦʚʘ ʦʩʥʦʚʘ; 

Å ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ, ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʩʠʣʽ ʟʘʚôʷʟʫʚʘʥʥʷ ʣʽʛʘʪʫʨ, ʧʨʠ 

ʧʨʦʰʠʚʘʥʥʽ ʚʩʽʭ ʰʘʨʽʚ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʯʠ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ 

ʝʢʩʪʨʘʤʫʢʦʟʥʦʛʦ ʰʚʘ, ʟʘʙʝʟʧʝʯʫʻ ʪʽʣʴʢʠ ʧʽʜʩʣʠʟʦʚʘ ʦʩʥʦʚʘ, ʤôʷʟʦʚʽ ʰʘʨʠ 

ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʫʪʨʠʤʫʚʘʥʥʷ ʰʚʽʚ; 

Å ʩʝʨʦʟʥʦ-ʤôʷʟʦʚʽ ʰʚʠ, ʙʝʟ ʟʘʭʦʧʣʝʥʥʷ ʧʽʜʩʣʠʟʦʚʦʾ, ʚʦʣʦʜʽʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ 

ʥʠʟʴʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ; 

Å ʩʝʨʦʟʥʘ ʽ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʠ ʥʝ ʤʘʶʪʴ ʟʥʘʯʠʤʦʾ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʤʽʞʢʠʰʢʦʚʠʭ ʪʘ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʟʣʦʚʽ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽ 

ʦʜʥʦʨʷʜʥʽ ʰʚʠ, ʥʘʢʣʘʜʘʶʯʠ ʾʭ ʤʦʥʦʥʠʪʢʘʤʠ [92]. 
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ɹʝʟʧʝʯʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘʟʚʠʯʘʡ ʚʠʤʽʨʶʻʪʴʩʷ ʨʽʚʥʝʤ ʾʭ ʫʩʢʣʘʜʥʝʥʴ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʻ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʟ 

ʚʠʪʦʢʦʤ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ çanastomotic leakageè. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʜʘʥʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 1 ʜʦ 24% ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʘʥʘʩʪʦʤʦʟʫ ʽ ʚʽʜ 

ʪʦʛʦ, ʯʠ ʦʧʝʨʘʮʽʷ ʧʣʘʥʦʚʘ, ʯʠ ʫʨʛʝʥʪʥʘ. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʝʨʤʽʥʽʚ ʪʘ ʚʘʨʪʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ [91]. 

Nordentoft T. (2015) ʚʽʜʟʥʘʯʘʻ, ʱʦ ʯʘʩʪʦʪʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1 ʜʦ 39%, ʘ ʨʽʚʝʥʴ 30 ʜʝʥʥʦʾ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ ï 13ï

27% [93]. 

ɿʘ ʜʘʥʠʤʠ [92] ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 1,5ï3% 

ʚʠʧʘʜʢʽʚ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʰʣʫʥʢʫ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ (ɼʇʂ), ʫ 2,8ï

8,7% ʥʘ ʪʦʥʢʽʡ ʪʘ ʚ 4ï32% ʥʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ. ʋ ʚʠʧʘʜʢʘʭ çʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦʾè 

ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʧʨʠ ʧʝʨʠʪʦʥʽʪʽ ʪʘ ʢʠʰʢʦʚʽʡ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʯʘʩʪʦʪʘ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʟʘʛʦʻʥʥʷ ʰʚʽʚ ʪʘ ʘʥʘʩʪʦʤʦʟʽʚ ï ʮʝ ʦʩʥʦʚʥʠʡ ʨʝʟʝʨʚ 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʭʽʨʫʨʛʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 

ʎʽʣʽʩʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʧʨʠʯʠʥ ʷʢ ʟ ʙʦʢʫ ʟôʻʜʥʫʚʘʥʠʭ 

ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʚʽʜ ʨʷʜʫ ʧʦʟʘʦʨʛʘʥʥʠʭ ʬʘʢʪʦʨʽʚ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʛʨʫʧʠ 

ʧʨʠʯʠʥ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʰʚʽʚ: 

1) ʩʪʘʥ ʪʘ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʘʭ, ʱʦ 

ʟôʻʜʥʫʶʪʴʩʷ; 

2) ʥʝʩʧʨʠʷʪʣʠʚʽ ʬʘʢʪʦʨʠ, ʧʨʠ ʷʢʠʭ ʘʥʘʩʪʦʤʦʟʠ ʥʘʢʣʘʜʘʶʪʴʩʷ ʘʙʦ ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ; 

3) ʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʢʣʘʜʘʥʥʷ ʰʚʽʚ. 

 ʇʨʦʪʷʛʦʤ ʤʠʥʫʣʠʭ ʜʚʦʭ ʩʪʦʣʽʪʴ ʪʝʭʥʽʢʘ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʣʘʩʴ, ʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʠʣʠʩʴ. ɹʫʣʠ 

ʚʠʥʘʡʜʝʥʽ ʥʦʚʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʤʝʪʦʜʠ 

ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ. ʅʘʡʙʽʣʴʰ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʦʶ ʽ ʦʩʥʦʚʥʦʶ 

ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʻ ʪʝʭʥʽʢʘ ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭʨʷʜʥʦʛʦ ʚʚʝʨʪʘʶʯʦʛʦ 
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ʘʥʘʩʪʦʤʦʟʫ. ʆʜʥʘʢ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʣʽʢʠ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ. 

ɺʦʥʠ ʧʦʣʷʛʘʶʪʴ ʫ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱʽ ʽʰʝʤʽʾ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʚ ʜʽʣʷʥʮʽ ʰʚʽʚ, 

ʚʠʨʘʞʝʥʦʤʫ ʟʘʧʘʣʴʥʦʤʫ ʚʘʣʽ ʪʘ ʚʝʣʠʢʽʡ ʟʦʥʽ ʥʝʢʨʦʟʫ, ʘ ʪʘʢʦʞ ʟʘʛʦʻʥʥʽ 

ʘʥʘʩʪʦʤʦʟʫ ʧʦ ʚʪʦʨʠʥʥʦʤʫ ʪʠʧʫ. 

ʇʨʦʚʝʜʝʥʽ ʯʠʩʣʝʥʥʽ ʧʨʦʩʧʝʢʪʠʚʥʽ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ 

ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʜʚʦʭ- ʪʘ ʦʜʥʦʨʷʜʥʽ ʤʝʪʦʜʠ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʘʥʘʣʦʛʽʯʥʦ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʚʫʟʣʦʚʽ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽ ʰʚʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʆʜʥʠʤ ʟ̔ ʥʘʡʙʽʣʴʰʠʭ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʝʪʘ-ʘʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ 

S. Shikata et al. (2006), ʜʝ ʘʚʪʦʨʠ, ʘʥʘʣʽʟʫʶʯʠ 6 ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʷʢʽ ʚʢʣʶʯʘʣʠ 670 ʧʘʮʽʻʥʪʽʚ, ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ- ʪʘ ʦʜʥʦʨʷʜʥʠʭ 

ʤʽʞʽʥʪʝʩʪʽʥʘʣʴʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ 

ʚ ʯʘʩʪʦʪʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʜʥʦʨʷʜʥʽ ʘʥʘʩʪʦʤʦʟʠ ʚʠʛʨʘʶʪʴ ʫ ʯʘʩ̔ ʥʘʢʣʘʜʘʥʥʷ ʪʘ ʚʠʪʨʘʪʘʭ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʭʽʨʫʨʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ [94]. 

Sajid M. S. et al. (2012) ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 7 ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫ 842 ʧʘʮʽʻʥʪʽʚ (ʚ 408 ʥʘʢʣʘʜʘʣʠʩʷ ʦʜʥʦʨʷʜʥʽ ʪʘ ʫ 432 ï ʜʚʦʭʨʷʜʥʽ 

ʘʥʘʩʪʦʤʦʟʠ) ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʢʦʨʦʪʰʠʡ ʯʘʩ ʦʧʝʨʘʮʽʾ, ʘ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, ʫʩʢʣʘʜʥʝʥʥʷ ʽ ʣʝʪʘʣʴʥʽʩʪʴ ʝʢʚʽʚʘʣʝʥʪʥʽ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

[95]. 

Kate V. et al. (2014), ʧʦʨʽʚʥʶʶʯʠ ʦʜʥʦ- ʪʘ ʜʚʦʭʨʷʜʥʽ ʘʥʘʩʪʦʤʦʟʠ, 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʦʜʥʦʨʷʜʥʽ ʙʝʟʧʝʯʥʽ, ʟʘʡʤʘʶʪʴ ʤʝʥʰʝ ʯʘʩʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʽʰʽ. ʇʦʨʽʚʥʶʶʯʠ ʙʝʟʧʝʨʝʨʚʥʽ ʽ ʚʫʟʣʦʚʽ ʘʥʘʩʪʦʤʦʟʠ, ʘʚʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʢʨʘʱʠʡ ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʪʘ ʛʝʨʤʝʪʠʯʥʠʡ ʝʬʝʢʪʠ, ʘ ʪʘʢʦʞ ʤʝʥʰʠʡ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʈʘʥʜʦʤʽʟʦʚʘʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʦʙʦʭ ʪʝʭʥʽʢʘʭ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʰʦʚʥʠʭ ʪʘ ʩʪʝʧʣʝʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ, ʯʘʩʫ ʥʘʢʣʘʜʘʥʥʷ ʪʘ ʧʦʣʝʛʰʝʥʥʷ 

ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʧʣʝʨʽʚ, ʦʩʦʙʣʠʚʦ ʥʠʟʴʢʠʭ ʪʘʟʦʚʠʭ 

[96]. 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [97-101] ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ 

ʧʝʨʝʚʘʛ ʜʚʦʭʨʷʜʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʧʝʨʝʜ ʦʜʥʦʨʷʜʥʠʤʠ ʪʘ ʚʫʟʣʦʚʠʭ ʰʚʽʚ ʥʘʜ 

ʙʝʟʧʝʨʝʨʚʥʠʤʠ. ɺʦʜʥʦʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʜʝʘʣʴʥʠʤ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʻ 

ʪʦʡ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʤʽʥʽʤʘʣʴʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ 

ʤʽʮʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʯʘʩʫ ʟʘʛʦʻʥʥʷ. ɿ ʧʦʷʚʦʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʦʩʥʦʚʽ ʧʦʣʽʛʣʽʢʦʣʽʜʽʚ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʠʩʴ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ, ʘ ʯʠʩʣʦ 

ʘʥʘʩʪʦʤʦʟʠʪʽʚ ʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʟʤʝʥʰʠʣʦʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 2 ʨʘʟʠ. 

ʇʝʨʝʚʘʛʦʶ ʦʜʥʦʨʷʜʥʠʭ ʰʚʽʚ ʻ ʥʠʟʴʢʘ ʪʨʘʚʤʘʪʠʯʥʽʩʪʴ ʪʢʘʥʠʥ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʤʢʥʫʪʠʭ ʧʦʨʦʞʥʠʥ, ʤʽʥʽʤʫʤ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʽʣʴʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʢʨʘʾʚ, ʷʢʽ ʟʰʠʚʘʶʪʴʩʷ, ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʪʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʤʽʥʽʤʘʣʴʥʽ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ 

ʘʥʘʩʪʦʤʦʟʫ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʝ ʪʨʘʚʤʫʚʘʪʠ ʩʣʠʟʦʚʫ, ʰʦʚ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʝʢʩʪʨʘʤʫʢʦʟʥʠʤ, ʘ ʷʢʱʦ ʮʝ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʥʘʩʢʨʽʟʥʠʤ. ʅʘʢʣʘʜʘʥʥʷ ʜʨʫʛʦʛʦ 

ʨʷʜʫ ʰʚʽʚ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʯʝʨʝʟ ʷʢʽ-ʥʝʙʫʜʴ ʧʨʠʯʠʥʠ ʻ 

ʜʝʬʝʢʪ ʧʝʨʰʦʛʦ ʨʷʜʫ, ʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʢʣʘʩʪʠ ʘʥʘʩʪʦʤʦʟ ʚʽʜʩʫʪʥʷ [92]. 

Azevedo J. L. et al. (2008) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ ʧʨʦʚʝʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʦʜʥʦʨʷʜʥʠʭ ʰʚʽʚ ʧʨʠ 

ʥʘʢʣʘʜʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ï ʩʝʨʦʟʥʦ-ʧʽʜʩʣʠʟʦʚʠʡ ʟ̔ ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʫ 

ʧʨʦʩʚʽʪ, ʩʝʨʦʟʥʦ-ʧʽʜʩʣʠʟʦʚʠʡ ʟ̔ ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʥʘʟʦʚʥʽ, ʥʘʩʢʨʽʟʥʠʡ ʟ̔ 

ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʫ ʧʨʦʩʚʽʪ ʪʘ ʥʘʩʢʨʽʟʥʠʡ ʟ̔ ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʥʘʟʦʚʥʽ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʘʧʘʣʝʥʥʷ ʽ ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʢʘʥʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʨʠ 

ʥʘʩʢʨʽʟʥʠʭ ʰʚʘʭ, ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ï ʧʨʠ ʩʝʨʦʟʥʦ-ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʚʽ ʟ̔ 

ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʥʘʟʦʚʥʽ [102]. 

ʇʦʣʷʥʩʴʢʠʡ ɯ. ʖ. ʪʘ ʽʥ. (2008) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʬʦʨʤʫʚʘʣʠ 

ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʠ ʙʽʢ ʫ ʙʽʢ ʽ ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʰʚʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʛʝʤʦʩʪʘʟ ʜʘʶʪʴ ʰʚʠ ʈʝʚʝʨʜʝʥʘ-

ʄʫʣʴʪʘʥʦʚʩʴʢʦʛʦ, ʙʝʟʧʝʨʝʨʚʥʦ-ʚʫʟʣʦʚʠʡ ʥʘʩʢʨʽʟʥʠʡ ʽ ʙʝʟʧʝʨʝʨʚʥʦ-ʚʫʟʣʦʚʠʡ 

ʩʝʨʦʟʥʦ-ʧʽʜʩʣʠʟʦʚʠʡ, ʥʘʡʛʽʨʰʠʡ ï ʰʦʚ ʄʘʪʝʰʫʢʘ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʚʩʽ ʰʚʠ ʚʠʪʨʠʤʫʶʪʴ ʪʠʩʢ ʚʠʱʠʡ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ. 

ʏʝʨʝʟ 24ï72 ʛʦʜ ʧʦʯʠʥʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʥʘʡʙʽʣʴʰʝ ʫ 
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ʰʚʽʚ ʂʦʥʥʝʣʷ, ʙʝʟʧʝʨʝʨʚʥʦ-ʦʙʚʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ. ʏʝʨʝʟ 7 

ʜʽʙ ʥʘʡʙʽʣʴʰʠʡ ʪʠʩʢ ʚʠʪʨʠʤʫʚʘʣʠ ʙʝʟʧʝʨʝʨʚʥʦ-ʚʫʟʣʦʚʠʡ ʥʘʩʢʨʽʟʥʠʡ ʽ 

ʙʝʟʧʝʨʝʨʚʥʦ-ʚʫʟʣʦʚʠʡ ʩʝʨʦʟʥʦ-ʧʽʜʩʣʠʟʦʚʠʡ. ɹʽʦʣʦʛʽʯʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʯʝʨʝʟ 

24 ʛʦʜ ʙʫʣʘ ʥʘʡʛʽʨʰʦʶ ʚ ʰʚʽʚ ʈʝʚʝʨʜʝʥʘ-ʄʫʣʴʪʘʥʦʚʩʴʢʦʛʦ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦ-

ʧʦʚʦʨʦʪʥʦʛʦ. ʇʽʢ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʫ ʚʩʽʭ ʰʚʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʯʝʨʝʟ 72 ʛʦʜ, ʥʘʡʙʽʣʴʰʝ ï ʫ ʰʚʽʚ ʄʘʪʝʰʫʢʘ, ʈʝʚʝʨʜʝʥʘ-ʄʫʣʴʪʘʥʦʚʩʢʦʛʦ, 

ʂʦʥʥʝʣʷ, ʙʝʟʧʝʨʝʨʚʥʦ-ʦʙʚʠʚʥʦʛʦ ʪʘ ʦʩʦʙʣʠʚʦ ʙʝʟʧʝʨʝʨʚʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ 

[103]. 

ʇʦʨʷʜ ʟ̔ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʙʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ 

ʪʘ ʧʝʨʠʪʦʥʽʪʫ. 

ɿʫʙʨʠʮʴʢʠʡ ɺ. ʌ. ʽ ʽʥ. (2009) ʚʠʢʦʥʘʚ ʨʝʟʝʢʮʽʶ ʜʽʣʷʥʢʠ ʪʦʥʢʦʾ ʢʠʰʢʠ ʚ 

48 ʭʚʦʨʠʭ ʟ̔ ʧʝʨʠʪʦʥʽʪʦʤ. ʋ 1-ʡ ʛʨʫʧʽ (16 ʭʚʦʨʠʭ ï 33,3%) ʘʥʘʩʪʦʤʦʟ ʙʫʚ 

ʥʘʢʣʘʜʝʥʠʡ ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ ʦʜʥʦʨʷʜʥʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʰʚʦʤ, ʚ 2-ʡ (19 ï 

39,6%) ʘʥʘʩʪʦʤʦʟ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ ʜʚʦʭʨʷʜʥʠʤ ʰʚʦʤ ʽ ʚ 3-ʡ 

(13 ï 27,1%) ʜʚʦʭʨʷʜʥʠʤ ʰʚʦʤ ʙʽʢ ʫ ʙʽʢ. ɺ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ ʽ ʧʽʜʚʠʱʝʥʦʛʦ 

ʯʝʨʝʚʥʦʛʦ ʪʠʩʢʫ ʥʘʡʙʽʣʴʰ ʤʽʮʥʠʤ ʻ ʘʥʘʩʪʦʤʦʟ, ʥʘʢʣʘʜʝʥʠʡ ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ 

ʦʜʥʦʨʷʜʥʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʰʚʦʤ [104].  

ʄʫʛʘʪʘʩʽʤʦʚ ɯ. ɻ. (2012) ʫ 63 ʧʘʮʽʻʥʪʽʚ ʟ ʫʨʛʝʥʪʥʦʶ ʘʙʜʦʤʽʥʘʣʴʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ (ʨʦʟʣʠʪʠʡ ʧʝʨʠʪʦʥʽʪ ʙʫʚ ʫ 12 ʭʚʦʨʠʭ ï 21,4%) ʧʨʦʚʦʜʠʚ 

ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʦʜʥʦʨʷʜʥʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʩʝʨʦʟʥʦ-

ʧʽʜʩʣʠʟʦʚʠʤ ʰʚʦʤ ʙʝʟ ʟʘʭʦʧʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʋ ʚʠʧʘʜʢʘʭ ʥʘʙʨʷʢʫ 

ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʥʘʢʣʘʜʘʣʠʩʷ ʘʥʘʣʦʛʽʯʥʽ ʚʫʟʣʦʚʽ ʰʚʠ. ɺʠʧʘʜʢʽʚ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʥʝ ʙʫʣʦ [105]. 

ɹʫʜʘʰʝʚ ɺ. ʇ. ʽ ʽʥ. (2006) ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʧʦʨʽʚʥʶʚʘʣʠ 

ʢʦʤʙʽʥʦʚʘʥʠʡ çʟʠʛʟʘʛʦʧʦʜʽʙʥʠʡè ʦʜʥʦʨʷʜʥʠʡ ʢʨʫʛʦʚʠʡ ʢʠʰʢʦʚʠʡ ʰʦʚ ʪʘ 

ʜʚʦʭʨʷʜʥʽ ʰʚʠ ʧʦ ʇʽʨʦʛʦʚʫ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʟʘʭʠʩʪ ʘʥʘʩʪʦʤʦʟʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʫʙʢʠ çɸʣʴʛʽʧʦʨè. ʅʘ 15ï30 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 
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ʟʙʽʣʴʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ, ʥʘʢʣʘʜʝʥʠʭ 

ʜʘʥʠʤ ʦʜʥʦʨʷʜʥʠʤ ʰʚʦʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʚʦʭʨʷʜʥʠʤʠ [106].  

ʇʨʦʭʦʨʦʚ ɻ. ʇ. ʽ ʽʥ. (2010) ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ ʚ 27 ʭʚʦʨʠʭ ʬʦʨʤʫʚʘʚ 

ʘʥʘʩʪʦʤʦʟ ʜʚʦʭʨʷʜʥʠʤ ʧʨʝʮʠʟʽʡʥʠʤ ʰʚʦʤ ï ʧʝʨʰʠʡ ʨʷʜ ʰʚʠ ʇʽʨʦʛʦʚʘ-

ʄʘʪʝʰʫʢʘ ʙʝʟ ʟʘʭʦʧʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʽʟ ʟʘʚôʷʟʫʚʘʥʥʷʤ ʚʫʟʣʽʚ ʟ ʩʪʦʨʦʥʠ ʧʨʦʩʚʽʪʫ 

ʢʠʰʢʠ, ʜʨʫʛʠʡ ʨʷʜ ï ʩʝʨʦʟʥʦ-ʤôʷʟʦʚʽ ʰʚʠ. ʇʝʨʝʚʘʛʘʤʠ ʧʨʝʮʠʟʽʡʥʦʛʦ ʰʚʘ ʻ 

ʪʦʯʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʢʨʘʾʚ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ, ʤʽʥʽʤʘʣʴʥʘ ʪʨʘʚʤʘʪʠʟʘʮʽʷ ʪʘ 

ʽʰʝʤʽʟʘʮʽʷ, ʧʨʠʩʢʦʨʝʥʘ ʨʝʛʝʥʝʨʘʮʽʷ ʪʢʘʥʠʥ ʟʦʥʠ ʘʥʘʩʪʦʤʦʟʫ  [107]. 

Abbas S. (2007) ʧʨʦʚʽʚ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 18 ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ 884 ʭʚʦʨʠʭ ʟ̔ ʧʝʨʠʪʦʥʽʪʦʤ ʥʘ ʛʨʫʥʪʽ ʧʝʨʬʦʨʘʮʽʾ ʜʠʚʝʨʪʠʢʫʣʫ 

ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʝʨʚʠʥʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ 

ʦʧʝʨʘʮʽʾ ɻʘʨʪʤʘʥʘ. ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʽʷʢʠʭ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʽʚʥʷʭ 

ʣʝʪʘʣʴʥʦʩʪʽ, ʫʩʢʣʘʜʥʝʥʴ, ʩʝʧʩʠʩʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʮʽʾ [108]. ʈʷʜ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʝʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʚʠʥʥʽ ʘʥʘʩʪʦʤʦʟʠ ʟ ʧʨʦʪʝʢʮʽʻʶ ʣʽʥʽʾ ʰʚʽʚ 

ʤʘʶʪʴ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʽʞ ʦʧʝʨʘʮʽʷ ɻʘʨʪʤʘʥʘ [109, 110]. 

ɯ ʭʦʯ ʻ ʙʘʛʘʪʦ ʧʦʟʠʪʠʚʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʫʩʧʽʰʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʘʥʠʡ ʯʘʩ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚʩʝ ʱʝ ʢʦʥʪʨʘʚʝʨʩʽʡʥʠʤʠ. ʊʘʢ, ɹʝʨʝʟʥʠʮʴʢʠʡ ʗ. ʉ. ʽ ʽʥ. (2009) 

ʧʨʦʚʝʣʠ ʨʘʜʠʢʘʣʴʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʫ 328 ʭʚʦʨʠʭ ʟ̔ ʢʠʰʢʦʚʦʶ 

ʥʝʧʨʦʭʽʜʥʽʩʪʶ, ʚ 217 ʟ ʥʠʭ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʧʝʨʚʠʥʥʽ ʘʥʘʩʪʦʤʦʟʠ. ɸʚʪʦʨʠ 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʫ 

ʧʨʠʚʽʜʥʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʢʠ ʚ 2,5ï3 ʨʘʟʠ ʻ ʧʨʦʪʠʧʦʢʘʟʦʤ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʫ [111]. 

ʑʝ ʦʜʠʥ ʥʘʧʨʷʤʦʢ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ï ʮʝ ʜʦʜʘʪʢʦʚʠʡ 

ʟʘʭʠʩʪ ʣʽʥʽʾ ʰʚʽʚ, ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʷʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʫʞʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʊʘʢ, ʨʷʜ ʘʚʪʦʨʽʚ ʧʨʦʧʦʥʫʻ ʬʦʨʤʫʚʘʪʠ çʽʥʚʘʛʽʥʘʮʽʡʥʽ ʪʝʣʝʩʢʦʧʽʯʥʽè 

ʘʥʘʩʪʦʤʦʟʠ. ʇʨʠ ʪʘʢʦʤʫ ʘʥʘʩʪʦʤʦʟʽ ʟʘʛʨʦʟʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ 

ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʘʭ ʢʨʘʡʦʚʦʛʦ ʥʝʢʨʦʟʫ, ʪʘʢ ʷʢ ʯʝʨʝʟ 2ï3 ʜʦʙʠ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʫ ʚʩʪʠʛʘʶʪʴ ʩʧʘʷʪʠʩʷ ʩʝʨʦʟʥʽ ʧʦʚʝʨʭʥʽ ʩʝʛʤʝʥʪʽʚ [112, 113]. 
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ɼʣʷ ʫʢʨʽʧʣʝʥʥʷ ʣʽʥʽʾ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʠʡ ʩʘʣʴʥʠʢ, 

ʧʘʨʽʻʪʘʣʴʥʫ ʦʯʝʨʝʚʠʥʫ, ʘʚʪʦʜʝʨʤʘʣʴʥʽ ʪʘ ʢʦʥʩʝʨʚʦʚʘʥʽ ʪʨʘʥʩʧʣʘʥʪʘʪʠ, ʪʚʝʨʜʫ 

ʤʦʟʢʦʚʫ ʦʙʦʣʦʥʢʫ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʧʦʣʽʤʝʨʥʽ ʧʣʽʚʢʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʢʣʝʾ. 

ɺʝʣʠʢʠʡ ʩʘʣʴʥʠʢ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʦʶ ʩʠʩʪʝʤʦʶ ʩʫʜʠʥ ʪʘ 

ʚʠʩʦʢʠʤʠ ʨʝʧʘʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʠʷʚʠʚʩʷ ʜʫʞʝ ʟʨʫʯʥʠʤ ʦʨʛʘʥʦʤ 

ʜʣʷ ʟʘʭʠʩʪʫ ʩʧʽʚʫʩʪʴ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʚʽʜ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ. ɼʣʷ ʟʘʭʠʩʪʫ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʘʤʠʡ ʩʘʣʴʥʠʢ, ʪʘʢ ʽ ʨʽʟʥʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʠʥʪʝʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʇʨʦʪʝ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʚʝʣʠʢʠʡ ʩʘʣʴʥʠʢ ʥʝ 

ʪʽʣʴʢʠ ʥʝ ʟʘʧʦʙʽʛʘʻ ʚʠʥʠʢʥʝʥʥʶ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ, ʘʣʝ ʱʝ ʡ ʤʦʞʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʥʘʩʪʫʧʥʽʡ ʧʦʚʥʽʡ ʜʝʛʝʥʝʨʘʮʽʾ ʪʘ ʟʘʤʽʱʘʪʠʩʷ ʛʨʫʙʦʶ ʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ, ʱʦ ʟʘʛʨʦʞʫʻ ʩʪʝʥʦʟʫʚʘʥʥʷʤ ʘʥʘʩʪʦʤʦʟʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʫʢʨʽʧʣʝʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʜʝʤʫʢʦʟʦʚʘʥʠʤ 

ʪʦʥʢʦʢʠʰʢʦʚʠʤ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ, ʷʢʠʡ ʥʘ ʜʫʤʢʫ ʄʦʭʦʚʘ ɭ. ʄ. ʽ ʽʥ. (1990) ʻ 

ʛʘʨʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʧʣʘʩʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʨʦʪʝ ʮʝʡ ʤʝʪʦʜ ʤʘʻ ʩʫʪʪʻʚʽ 

ʥʝʜʦʣʽʢʠ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ  ̒ ʜʦʜʘʪʢʦʚʠʡ ʪʦʥʢʦʢʠʰʢʦʚʠʡ ʘʥʘʩʪʦʤʦʟ ʪʘ 

ʩʢʣʘʜʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ [114]. 

ʉʫʭʦʜʦʣʷ ɸ. ɯ. ʽ ʽʥ. (2015)  ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʢʠʰʝʯʥʠʭ 

ʰʚʽʚ ʫʢʨʽʧʣʶʚʘʣʠ ʘʥʘʩʪʦʤʦʟʠ ʢʩʝʥʦʜʝʨʤʦiʤʧʣʘʥʪʘʤʠ [115]. 

ɯʩʥʫʻ ʤʝʪʦʜ ʫʢʨʽʧʣʝʥʥʷ ʣʽʥʽʾ ʰʚʽʚ ʩʝʨʦʟʥʦ-ʤôʟ̫ʦʚʠʤ ʘʙʦ ʧʦʚʥʦʰʘʨʦʚʠʤ 

ʣʦʩʢʫʪʦʤ ʰʣʫʥʢʫ ʥʘ ʩʫʜʠʥʥʽʡ ʥʽʞʮʽ, ʘʣʝ ʚʽʥ ʻ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʤ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʜʝʬʝʢʪʫ ʚ ʩʪʽʥʮʽ ʰʣʫʥʢʫ [116]. 

ʋ 70ï80-ʪʽ ʨʨ. ʍʍ ʩʪ. ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʣʽʥʽʾ ʰʚʽʚ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʮʽʘʥʦʘʢʨʠʣʘʪʥʽ ʢʣʝʾ. ʉʧʝʨʰʫ ʧʦʟʠʪʠʚʥʽ ʚʽʜʛʫʢʠ ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʠ ʨʝʟʝʢʮʽʾ ʰʣʫʥʢʫ ʪʘ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʢʦʣʠ ʮʽʘʥʦʘʢʨʠʣʘʪʦʤ 

ʫʢʨʽʧʣʶʚʘʣʠ ʦʜʥʦʨʷʜʥʽ ʰʚʠ ʘʙʦ ʟʘʤʽʥʷʣʠ ʨʫʯʥʠʡ ʰʦʚ ʢʣʝʡʦʚʠʤ. ʇʨʦʪʝ ʥʘ 2ï

3-ʪʁ  ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʤʽʩʮʝʚʠʡ ʥʝʢʨʦʟ, ʘ ʚʠʨʘʞʝʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ 

ʩʣʘʙʰʘʣʘ ʣʠʰʝ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ ʪʠʞʥʷ. ʇʨʦʚʝʜʝʥʽ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫʢʨʽʧʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʷʜʫ ʰʚʽʚ 

ʮ̔ ʘʥʦʘʢʨʠʣʘʪʥʠʤ ʢʣʝʻʤ ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 
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ʘʥʘʩʪʦʤʦʟʫ, ʘʣʝ ʥʘʚʽʪʴ ʧʦʩʣʘʙʣʶʻ ʡʦʛʦ ʯʝʨʝʟ ʽʥʬʽʣʴʪʨʘʮʽʶ ʪʘ ʚʦʛʥʠʱʝʚʠʡ 

ʥʝʢʨʦʟ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʎʽ ʷʚʠʱʘ ʥʘʨʦʩʪʘʶʪʴ ʜʦ 5ï6-ʾ ʜʦʙʠ ʽ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʟôʻʜʥʘʥʥʷ. ʇʦʚʥʘ ʟʘʤʽʥʘ ʰʚʽʚ ʢʣʝʻʤ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʝʜʝ ʜʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʽ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʘʡʦʢ ʟ̔ 

ʥʘʚʢʦʣʠʰʥʽʤʠ ʪʢʘʥʠʥʘʤʠ. ʅʘʷʚʥʽʩʪʴ ʢʣʝʡʦʚʠʭ ʤʘʩ ʤʽʞ ʩʣʠʟʦʚʦ-ʧʽʜʩʣʠʟʦʚʠʤ 

ʪʘ ʤôʷʟʦʚʠʤ ʰʘʨʘʤʠ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʘʭ ʨʝʛʝʥʝʨʘʮʽʾ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʘʩʠʚʥʦʛʦ ʨʫʙʮʷ ʪʘ ʟʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ ʘʥʘʩʪʦʤʦʟʫ 

[117-119]. 

ɯʥʰʦʶ ʢʣʝʡʦʚʦʶ ʩʫʙʩʪʘʥʮʽʻʶ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ 

ʢʠʰʢʦʚʦʛʦ ʰʚʘ, ʻ ʙʽʦʣʦʛʽʯʥʠʡ ʘʜʛʝʟʠʚ ʥʘ ʦʩʥʦʚʽ ʬʽʙʨʠʥʫ. ʎʝ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʢʣʝʡ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʬʽʙʨʠʥʦʛʝʥ, ʪʨʦʤʙʽʥ, 

ʽʥʛʽʙʽʪʦʨ ʬʽʙʨʠʥʦʣʽʟʫ ʘʧʨʦʪʠʥʽʥ ʪʘ ʽʦʥʠ ʢʘʣʴʮʽʶ. ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʩʫʤʽʰʽ ʥʘ 

ʨʘʥʝʚʫ ʧʦʚʝʨʭʥʶ ʫʪʚʦʨʶʻʪʴʩʷ ʬʽʙʨʠʥʦʚʘ ʧʣʽʚʢʘ, ʷʢʘ ʰʚʠʜʢʦ ʫʱʽʣʴʥʶʻʪʴʩʷ. 

ʌʽʙʨʠʥʦʚʠʡ ʢʣʝʡ ʥʝ ʪʽʣʴʢʠ ʩʫʪʪʻʚʦ ʫʢʨʽʧʣʶʻ ʢʠʰʢʦʚʠʡ ʰʦʚ, ʘʣʝ ʽ ʩʪʚʦʨʶʻ 

ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʥʝʩʝʥʥʷ 

ʢʣʝʡʦʚʦʾ ʧʣʽʚʢʠ ʥʘ ʣʽʥʽʶ ʰʚʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʦʣʦʛʽʯʥʦʾ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʫ, ʘ ʤʽʮʥʽʩʪʴ ʢʣʝʡʦʚʠʭ ʟôʻʜʥʘʥʴ ʚʠʷʚʠʣʘʩʷ ʥʝ ʥʠʞʯʦʶ, ʥʽʞ ʤʽʮʥʽʩʪʴ 

ʜʚʦʭʨʷʜʥʠʭ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʋ ʜʦʩʣʽʜʘʭ ʥʘ ʩʚʠʥʷʭ ʙʝʟʰʦʚʥʽ 

ʪʦʚʩʪʦʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʚʠʪʨʠʤʫʚʘʣʠ ʪʠʩʢ 500 ʤʤ ʚʦʜ. ʩʪ. ʚʞʝ ʯʝʨʝʟ 5 ʭʚ, ʘ 

ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ ʟʘʢʽʥʯʫʚʘʣʠʩʷ ʜʦ 30-  ʾ ʜʦʙʠ, ʢʣʝʡ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʧʽʜʜʘʚʘʚʩʷ ʧʦʚʥʽʡ ʨʝʟʦʨʙʮʽʾ [120-123]. 

ʂʫʣʘʯʝʢ ʌ. ɻ. ʽ ʽʥ. (2012) ʧʨʦʚʦʜʠʣʠ ʨʝʟʝʢʮʽʶ ʢʠʰʢʠ ʫ 40 ʧʘʮʽʻʥʪʽʚ ʚ 

ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ ʟ̔ ʟʘʭʠʩʪʦʤ ʰʚʽʚ ï ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʬʦʨʤʫʚʘʣʠ ʘʥʘʩʪʦʤʦʟ 

ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ ʟ̔ ʥʘʢʨʠʪʪʷʤ ʣʽʥʽʾ ʰʚʽʚ ʢʣʝʡʦʚʦ-ʩʘʣʴʥʠʢʦʚʠʤʠ ʘʧʣʽʢʘʮʽʷʤʠ, ʘ 

ʟ ʙʦʢʫ ʩʣʠʟʦʚʦʾ ʝʥʜʦʧʨʦʪʝʟʘʤʠ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ, ʷʢʽ ʬʽʢʩʫʚʘʣʠ ʢʣʝʻʤ ʪʘ 

ʦʢʨʝʤʠʤʠ ʣʽʛʘʪʫʨʘʤʠ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ [124]. 

ʇʦʨʷʜ ʟ̔ ʜʦʙʨʠʤʠ ʘʜʛʝʟʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚ ʬʽʙʨʠʥʦʚʦʛʦ ʢʣʝʶ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ. ɿʘʛʘʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 
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ʢʣʝʡʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʻ ʾʭ ʰʚʠʜʢʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ, ʱʦ ʟʥʘʯʥʦ ʫʪʨʫʜʥʶʻ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʫʩʢʣʘʜʥʶʻ ʦʧʝʨʘʪʠʚʥʫ ʪʝʭʥʽʢʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʦʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻʶ, ʘ 

ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʴ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʝʶ ʣʠʰʝ 

ʜʣʷ ʧʣʘʥʦʚʠʭ ʩʠʪʫʘʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ʚ ʤʽʩʮʽ ʥʘʥʝʩʝʥʥʷ ʢʣʝʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʡʢʦʚʦʛʦ ʧʨʦʮʝʩʫ [122]. 

ʊʘʢʠʭ ʥʝʜʦʣʽʢʽʚ ʥʝ ʤʘʻ ʢʦʤʙʽʥʦʚʘʥʘ ʬʽʙʨʠʥ-ʢʦʣʘʛʝʥʦʚʘ ʩʫʙʩʪʘʥʮʽʷ 

çʊʘʭʦʢʦʤʙè, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʣʘʛʝʥʫ, ʬʽʙʨʠʥʦʛʝʥʫ, ʪʨʦʤʙʽʥʫ ʪʘ 

ʘʧʨʦʪʠʥʽʥʫ. ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ʧʦʚʝʨʭʥʝʶ ʨʘʥʠ ʟʛʦʨʪʘʣʴʥʽ ʬʘʢʪʦʨʠ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʽ ʪʨʦʤʙʽʥ ʧʝʨʝʪʚʦʨʶʻ ʬʽʙʨʠʥʦʛʝʥ ʫ ʬʽʙʨʠʥ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʪʘ ʘʜʛʝʟʠʚʥʠʡ ʝʬʝʢʪʠ. ɸʧʨʦʪʠʥʽʥ ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʜʯʘʩʥʦʤʫ 

ʬʽʙʨʠʥʦʣʽʟʫ ʧʣʘʟʤʽʥʦʤ. ʂʦʣʘʛʝʥʦʚʘ ʧʣʘʩʪʠʥʢʘ ʧʨʠ ʮʴʦʤʫ ʩʣʫʞʠʪʴ ʥʘʜʽʡʥʠʤ 

ʟʘʭʠʩʥʠʤ ʰʘʨʦʤ, ʷʢʠʡ ʥʝ ʧʨʦʧʫʩʢʘʻ ʚʦʣʦʛʫ ʪʘ ʧʦʚʽʪʨʷ.   

 ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çʊʘʭʦʢʦʤʙè ʟʙʽʣʴʰʫʻ 

ʤʽʮʥʽʩʪʴ ʰʚʽʚ ʫ 1,5ï3 ʨʘʟʠ ʪʘ ʟʥʠʞʫʻ ʤʽʢʨʦʙʥʫ ʢʦʥʪʘʤʽʥʘʮʽʶ ʟʦʥʠ ʘʥʘʩʪʦʤʦʟʫ 

ʚ 16 ʨʘʟʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʤʘʻ ʚʠʨʘʞʝʥʠʡ ʝʬʝʢʪ ʩʪʠʤʫʣʷʮʽʾ ʨʝʧʘʨʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʤʽʮʥʝʥʥʷ ʰʚʽʚ ʪʘ ʘʥʘʩʪʦʤʦʟʽʚ ʧʨʠ ʧʝʨʠʪʦʥʽʪʽ ʪʘ 

ʢʠʰʢʦʚʽʡ ʥʝʧʨʦʭʽʜʥʦʩʪʽ ʫ 41 ʧʘʮʽʻʥʪʘ, ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʷʚʣʝʥʘ ʣʠʰʝ ʚ 

ʦʜʥʦʛʦ (2,4%) [122, 125].  

Nordentoft T. (2015) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʚʠʥʷʭ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ 

ʢʦʣʦʨʝʢʪʘʣʴʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘʣʠʰʘʚ ʫ ʥʠʭ ʜʝʬʝʢʪ ʜʦʚʞʠʥʦʶ 21 ʤʤ, ʷʢʠʡ 

ʛʝʨʤʝʪʠʟʫʚʘʚ ʧʨʝʧʘʨʘʪʦʤ çTacho-Silè ï ʮʝ ʢʦʣʘʛʝʥʦʚʘ ʧʣʘʩʪʠʥʢʘ, ʷʢʘ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ʧʦʢʨʠʪʘ ʬʽʙʨʠʥʦʚʠʤ ʢʣʝʻʤ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çTacho-Silè 

ʟʘʧʦʙʽʛʘʻ ʚʠʪʽʢʘʥʥʶ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ. ʊʘʢʦʞ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʙʨʠʥʦʚʠʡ ʢʣʝʡ ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʟʮʽʣʝʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ [93]. 

ɼʨʫʛʠʤ ʟʘ ʧʦʰʠʨʝʥʽʩʪʁ ʤʝʪʦʜʦʤ ʻ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʽʚ ʜʣʷ ʟʰʠʚʘʥʥʷ ï ʣʽʥʽʡʥʠʭ ʪʘ ʮʠʨʢʫʣʷʨʥʠʭ ʩʪʝʧʣʝʨʽʚ. 

ʉʫʯʘʩʥʽ ʩʪʝʧʣʝʨʠ ʬʦʨʤʫʶʪʴ ʰʦʚ ʜʚʦʤʘ ʨʷʜʘʤʠ ʥʘʩʢʨʽʟʥʠʭ ʩʢʦʙʦʢ, ʷʢʽ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʾ ʧʝʨʠʪʦʥʽʟʘʮʽʾ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʜʦʙʫʚ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʥʥʷ, 
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ʦʩʦʙʣʠʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʚʽʥ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʝʟʦʬʘʛʘʣʴʥʠʭ ʪʘ 

ʥʠʟʴʢʠʭ ʪʦʚʩʪʦʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʪʝʭʥʽʯʥʦ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ. 

ɹʘʛʘʪʦʯʠʩʣʝʥʥʽ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʚʥʦʮʽʥʥʽʩʪʴ 

ʩʪʝʧʣʝʨʥʠʭ ʪʘ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʽ ʥʝ ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʭ ʧʝʨʝʚʘʛ ʦʜʥʦʛʦ 

ʤʝʪʦʜʫ ʧʝʨʝʜ ʽʥʰʠʤ [126-134]. ʈʷʜ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʶʪʴ ʟʤʝʥʰʝʥʥʷ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ, ʯʘʩʫ ʦʧʝʨʘʮʽʾ ʪʘ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʭʚʦʨʦʛʦ ʚ ʣʽʢʘʨʥʽ ʧʨʠ 

ʥʘʢʣʘʜʘʥʥʽ ʩʪʝʧʣʝʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ [135-137]. 

Palanivelu C. (2008) ʬʦʨʤʫʚʘʚ ʤʽʞʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʦʚʥʽʩʪʶ ʣʘʧʘʨʦʩʢʦʧʽʯʥʫ ʪʝʭʥʽʢʫ ï ʢʠʰʢʫ ʨʝʟʝʢʪʫʚʘʚ 3,5 ʤʤ ʩʪʝʧʣʝʨʦʤ ʪʘ 

ʬʦʨʤʫʚʘʚ ʘʥʘʩʪʦʤʦʟ ʙʽʢ ʫ ʙʽʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ 

ʛʘʩʪʨʦʽʥʪʝʩʪʽʥʘʣʴʥʦʛʦ ʩʪʝʧʣʝʨʘ. ɼʝʬʝʢʪ ʚʽʜ ʩʪʝʧʣʝʨʘ ʪʘ ʜʝʬʝʢʪ ʫ ʙʨʠʞʽ 

ʟʘʢʨʠʚʘʚ ʚʫʟʣʦʚʠʤʠ ʽʥʪʨʘʢʦʨʧʦʨʘʣʴʥʠʤʠ ʰʚʘʤʠ [138]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʝʧʣʝʨʽʚ ʜʦʟʚʦʣʠʣʦ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ 

ʨʽʚʥʽ 10ï14%, ʘ ʣʝʪʘʣʴʥʽʩʪʴ ʜʦʩʷʛʘʻ 4% [134, 139]. ɸʧʘʨʘʪʥʦʤʫ ʰʚʫ, ʷʢ ʽ 

ʨʫʯʥʦʤʫ, ʧʨʠʪʘʤʘʥʥʠʡ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʥʝʜʦʣʽʢ ï ʥʘʩʢʨʽʟʥʝ ʧʨʦʢʦʣʶʚʘʥʥʷ 

ʪʢʘʥʠʥ ʽ ʟʘʣʠʰʝʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʯʠ ʪʦ ʥʠʪʢʠ, ʯʠ ʪʦ ʤʝʪʘʣʽʯʥʦʾ ʩʢʦʙʢʠ ʚ 

ʽʥʬʽʢʦʚʘʥʦʤʫ ʢʘʥʘʣʽ. ʎʝ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ï 

ʘʥʘʩʪʦʤʦʟʠʪʫ, ʷʢʠʡ ʟʘʛʨʦʞʫʻ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʚ ʨʘʥʥʴʦʤʫ ʘʙʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʫʙʮʶʚʘʥʥʷ ʚ ʧʽʟʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʇʨʘʛʥʝʥʥʷ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʰʚʽʚ ʫ ʟʚôʷʟʢʫ ʽʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʥʠʭ 

ʥʝʜʦʣʽʢʘʤʠ ʟʫʤʦʚʠʣʦ ʨʦʟʨʦʙʢʫ ʙʝʟʰʦʚʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ. 

ɼʦ ʥʠʭ, ʦʢʨʽʤ ʢʣʝʡʦʚʠʭ, ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʤʧʨʝʩʽʡʥʽ, ʘ ʪʘʢʦʞ ʟʚʘʨʥʽ ʘʥʘʩʪʦʤʦʟʠ. 

ʂʦʤʧʨʝʩʽʡʥʽ ʘʥʘʩʪʦʤʦʟʠ ʤʦʞʫʪʴ ʥʘʢʣʘʜʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʾʚ ʟ 

ʧʘʤôʷʪʪʶ ʬʦʨʤʠ, ʙʽʦʬʨʘʛʤʝʥʪʫʶʯʠʭ ʪʘ ʤʘʛʥʽʪʥʠʭ ʢʽʣʝʮʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʣʘʚʽʚ ʟ̔ ʧʘʤôʷʪʪʶ ʬʦʨʤʠ, ʮʝ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ʚ ʟôʻʜʥʘʥʥʽ ʪʢʘʥʠʥ. ʄʝʪʦʜ ʥʘʢʣʘʜʘʥʥʷ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ 

ʥʘ ʦʨʛʘʥʘʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʨʦʟʨʦʙʣʝʥʠʡ ʫ 1985 ʨ. ʧʨʦʬ. 

ɿʽʛʘʥʴʰʠʥʠʤ ʈ. ɺ. ɺ ʡʦʛʦ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʽʢʝʣʽʜʦ-ʪʠʪʘʥʦʚʦʛʦ 

ʩʧʣʘʚʫ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤ ʝʬʝʢʪʦʤ ʧʘʤôʷʪʽ ʬʦʨʤʠ ï ʧʽʩʣʷ 
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ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ, ʧʦʚʝʨʪʘʻ ʩʚʦʶ ʧʦʯʘʪʢʦʚʫ ʬʦʨʤʫ ʚʥʘʩʣʽʜʦʢ 

ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ.  

ʄʝʪʦʜʠʢʘ ʢʦʤʧʨʝʩʽʡʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʤʘʻ ʙʝʟʟʘʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ: 

ʙʝʟʰʦʚʥʽʩʪʴ, ʘʪʨʘʚʤʘʪʠʯʥʽʩʪʴ ʪʘ ʘʩʝʧʪʠʯʥʽʩʪʴ. ʂʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʫ ʢʦʤʧʨʝʩʽʶ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʘʥʘʩʪʦʤʦʟʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʥʘʙʨʷʢʫ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ, ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʦ ʧʨʦʩʪʝ ʪʘ ʩʢʦʨʦʯʫʻ ʯʘʩ ʦʧʝʨʘʮʽʾ [140]. 

ɻʽʙʝʨʪ ɹ. ʂ. ʽ ʽʥ. (2005) ʪʘ ɿʘʡʮʝʚ ɭ. ʖ. (2008) ʥʘʢʣʘʜʘʣʠ ʚʽʜʪʝʨʤʽʥʦʚʘʥʽ 

ʋ-ʧʦʜʽʙʥʽ ʘʥʘʩʪʦʤʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʠʭ ʪʘ ʦʚʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʟ 

ʧʘʤôʷʪʪʶ ʬʦʨʤʠ (ɯʇʌ) ʧʨʠ ʥʝʚʽʜʢʣʘʜʥʽʡ ʨʝʟʝʢʮʽʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ [141, 

142].  

ʉʦʢʦʣʦʚʠʯ ɸ. ɻ. ʽ ʽʥ. (2007) ʫ 20 ʭʚʦʨʠʭ ʟ̔ ʥʝʩʬʦʨʤʦʚʘʥʠʤʠ 

ʪʦʥʢʦʢʠʰʢʦʚʠʤʠ ʥʦʨʠʮʷʤʠ ʚ ʫʤʦʚʘʭ ʛʥʽʡʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʇʌ 

ʬʦʨʤʫʚʘʚ ʽʣʝʦʪʨʘʥʩʚʝʨʟʦ- (ʫ 49% ʭʚʦʨʠʭ), ʛʘʩʪʨʦʝʥʪʝʨʦ- (ʫ 38%) ʪʘ 

ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʠ (ʫ 13%). ʃʝʪʘʣʴʥʽʩʪʴ ʯʝʨʝʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʟʘʩʚʽʜʯʝʥʦ ʫ ʦʜʥʦʛʦ ʭʚʦʨʦʛʦ [140]. 

ʂʘʥʽʢʦʚʩʴʢʠʡ ʽ ʽʥ. (2009) ʫ 19 ʭʚʦʨʠʭ ʟ̔ ʧʝʨʠʪʦʥʽʪʦʤ ʬʦʨʤʫʚʘʚ ʧʝʨʚʠʥʥʽ 

ʪʦʚʩʪʦʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʇʌ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʩʪʘʥʦʚʠʣʘ 8Ñ2 ʭʚ, ʥʘ 8ï10 ʜʦʙʫ ʢʦʥʩʪʨʫʢʮʽʷ 

ʚʠʚʦʜʠʣʘʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. ʇʨʠ ʨʝʟʝʢʮʽʾ ʩʠʛʤʠ ɯʇʌ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟ 

ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʛʦ ʨʝʢʘʥʘʣʽʟʫʶʯʦʛʦ ʘʥʘʩʪʦʤʦʟʫ (ʋ-

ʧʦʜʽʙʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʶ ʢʦʣʦʩʪʦʤʦʶ), ʧʨʠ ʮʴʦʤʫ 

ʤʽʞʢʠʰʢʦʚʘ ʧʝʨʝʛʦʨʦʜʢʘ ʥʝ ʨʦʟʩʽʢʘʣʘʩʷ. ʇʽʩʣʷ ʚʽʜʪʦʨʛʥʝʥʥʷ ʽʤʧʣʘʥʪʘʪʫ 

ʨʘʟʦʤ ʟ̔ ʥʝʢʨʦʪʠʟʦʚʘʥʦʶ ʩʪʽʥʢʦʶ ʘʥʘʩʪʦʤʦʟʫ ʥʘʩʪʫʧʘʣʘ ʘʫʪʦʨʝʢʘʥʘʣʽʟʘʮʽʷ 

[143]. 

ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʽ ʘʧʘʨʘʪʠ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ ɯʇʌ. Lee H. Y. et al. (2012) ʫ 

63 ʧʘʮʽʻʥʪʽʚ ʬʦʨʤʫʚʘʣʠ ʪʦʥʢʦʪʦʥʢʦ- ʽ ʪʦʥʢʦʪʦʚʩʪʦʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʙʽʢ ʫ 

ʙʽʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʢʝʣʴ-ʪʠʪʘʥʦʚʠʭ ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʣʽʧʩ ʟ̔ ʧʘʤôʷʪʪʶ ʬʦʨʤʠ 

ʘʧʘʨʘʪʦʤ çHand CAC 30è. ʋ 36 ʧʘʮʽʻʥʪʽʚ ʦʧʝʨʘʮʽʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʦ [144]. 
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Lee J. Y. et al. (2011) ʫ 79 ʭʚʦʨʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʽʚʦʩʪʦʨʦʥʥʴʦʾ 

ʛʝʤʽʢʦʣʝʢʪʦʤʽʾ ʬʦʨʤʫʚʘʣʠ ʘʥʘʩʪʦʤʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʢʝʣʴ-ʪʠʪʘʥʦʚʦʛʦ 

ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʢʽʣʴʮʷ çCARÊ 27è [145,146]. 

ʇʝʨʝʚʘʛʘʤʠ ɯʇʌ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʙʽʦʣʦʛʽʯʥʦ ʩʫʤʽʩʥʽ ʪʘ ʩʪʘʙʽʣʴʥʦ 

ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʬʦʨʤʠ ʧʽʩʣʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʽ 

ʪʝʨʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʪʢʘʥʠʥ ʘʥʘʩʪʦʤʦʟʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʽʢʝʣʴ-ʪʠʪʘʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ 

ʨʽʚʥʦʮʽʥʥʫ ʙʝʟʧʝʯʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʝʧʣʝʨʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ [147]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ɯʇʌ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ï ʙʽʣʷ 15% ʧʝʨʠʤʝʪʨʫ ʘʥʘʩʪʦʤʦʟʫ 

ʥʝʦʙʭʽʜʥʦ ʥʘʢʣʘʜʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʦʛʦ ʯʠ ʩʪʝʧʣʝʨʥʦʛʦ ʰʚʘ, ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʧʦʪʨʽʙʥʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʘ ʩʪʦʤʘ, ɯʇʌ ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʟ ʾʭʥʴʦʶ ʝʚʘʢʫʘʮʽʻʶ ʟ ʢʠʰʝʯʥʠʢʫ. 

ʌʽʨʤʦʶ çValtracè ʚ 1985 ʨ. ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʞʢʠʰʢʦʚʠʭ ʢʦʤʧʨʝʩʽʡʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʬʨʘʛʤʝʥʪʫʶʯʠʡ ʨʦʟʩʤʦʢʪʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ï 

BAR (biofragmental absorbable ring). ʂʽʣʴʮʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʽʛʣʽʢʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʫʣʴʬʘʪʫ ʙʘʨʽʶ ʜʣʷ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʽʣʝʮʴ, ʷʢʽ ʟôʻʜʥʘʥʽ ʥʘʧʨʘʚʣʷʶʯʠʤʠ. ʇʨʠ 

ʩʪʠʩʥʝʥʥʽ ʢʽʣʴʮʷ ʟʙʣʠʞʘʶʪʴʩʷ ʽ ʬʽʢʩʫʶʪʴʩʷ, ʧʽʩʣʷ ʬʽʢʩʘʮʽʾ ʟʚʦʨʦʪʥʽʡ ʭʽʜ 

ʥʝʤʦʞʣʠʚʠʡ. ʏʝʨʝʟ 12ï22 ʜʦʙʠ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʢʽʣʴʮʝ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʬʨʘʛʤʝʥʪʠ ʽ ʚʠʭʦʜʠʪʴ ʧʨʠʨʦʜʥʽʤ ʰʣʷʭʦʤ. 

 Choi H. J. et al. (1998) ʫ 119 ʧʘʮʽʻʥʪʽʚ ʟ̔ ʧʝʨʠʪʦʥʽʪʦʤ ʧʦʨʽʚʥʶʶʪʴ 

ʘʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ BAR (ʫ 56 ʭʚʦʨʠʭ), ʟ̔ ʨʫʯʥʠʤʠ 

ʰʦʚʥʠʤʠ (ʫ 63). ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʦʪʨʠʤʘʥʽ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ [148].  

Kim S. H. et al. (2005) ʫ 632 ʭʚʦʨʠʭ ʥʘʢʣʘʜʘʚ ʘʥʘʩʪʦʤʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʦʬʨʘʛʤʝʥʪʫʶʯʠʭ ʢʽʣʝʮʴ, 525 ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʟ ʧʣʘʥʦʚʦʶ ʧʘʪʦʣʦʛʽʻʶ, 107 ï ʟ 

ʫʨʛʝʥʪʥʦʶ. ɸʥʘʩʪʦʤʦʟ ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ ʥʘʢʣʘʜʝʥʠʡ ʫ 354, ʢʽʥʝʮʴ ʫ ʙʽʢ ï ʚ 263 

ʪʘ ʙʽʢ ʫ ʙʽʢ ï ʚ 15; ʽʣʝʦʨʝʢʪʘʣʴʥʽ ï ʚ 283, ʢʦʣʦʨʝʢʪʘʣʴʥʽ ï ʚ 148, 

ʪʦʥʢʦʪʦʥʢʦʢʠʰʢʦʚʽ ï ʚ 101 ʪʘ ʪʦʚʩʪʦʪʦʚʩʪʦʢʠʰʢʦʚʽ ï ʚ 100 ʭʚʦʨʠʭ. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʙʫʣʘ ʫ 5 ʭʚʦʨʠʭ, ʫ 13 ʙʫʣʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ [149]. 
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ʇʦʨʽʚʥʷʥʥʷ BAR ʪʘ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ [150]. ʅʘ 

ʦʩʥʦʚʽ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ BAR-

ʘʥʘʩʪʦʤʦʟʠ ʻ ʧʨʦʩʪʠʤʠ ʽ ʝʬʝʢʪʠʚʥʠʤʠ, ʪʘ ʤʦʞʫʪʴ ʥʘʢʣʘʜʘʪʠʩʷ ʷʢ ʚ ʧʣʘʥʦʚʠʭ, 

ʪʘʢ ʽ ʚ ʫʨʛʝʥʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʘʛʥʽʪʥʽ ʢʽʣʴʮʷ. ʄʘʛʥʽʪʥʽ ʢʦʤʧʨʝʩʽʡʥʽ ʘʥʘʩʪʦʤʦʟʠ (ʄʂɸ) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ 

ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʤʘʛʥʽʪʽʚ, ʷʢʽ ʧʨʠʪʷʛʫʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʪʨʘʥʩʤʫʨʘʣʴʥʦ 

ʤʽʞ ʜʚʦʤʘ ʚʥʫʪʨʽʰʥʽʤʠ ʦʨʛʘʥʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʪʽ ʩʪʠʩʢʘʶʪʴʩʷ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʽʞ ʥʠʤʠ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʨʠʮʷ, ʪʘʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʴʩʷ 

ʢʠʰʢʦʚʠʡ, ʩʫʜʠʥʥʠʡ ʯʠ ʙʽʣʽʘʨʥʠʡ ʘʥʘʩʪʦʤʦʟʠ. ʄʝʪʦʜʠʢʘ ʄʂɸ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻ ʯʘʩ ʽʰʝʤʽʾ ʪʢʘʥʠʥ ʘʥʘʩʪʦʤʦʟʫ ʽ ʤʘʻ ʧʝʨʝʚʘʛʠ ʚ ʤʘʣʦʽʥʚʘʟʠʚʥʦʩʪʽ ʪʘ 

ʧʨʦʩʪʦʪʽ. ʎʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʤʽʞ ʨʽʟʥʠʤʠ 

ʧʦʨʦʞʥʠʩʪʠʤʠ ʦʨʛʘʥʘʤʠ, ʪʘʢʠʭ ʷʢ ʛʘʩʪʨʦʝʥʪʝʨʦ-, ʛʝʧʘʪʠʢʦʻʶʥʦ- ʯʠ 

ʭʦʣʝʜʦʭʦʜʫʦʜʝʥʦʘʥʘʩʪʦʤʦʟʠ. ʊʘʢʦʞ ʄʂɸ ʻ ʥʦʚʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʚ ʤʘʣʦʽʥʚʘʟʠʚʥʽʡ ʭʽʨʫʨʛʽʾ [151, 152]. 

Jamshidi R. et al. (2009) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʥʥʷ ʄʂɸ ʟ 

ʰʦʚʥʠʤʠ ʪʘ ʩʪʝʧʣʝʨʥʠʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ. ʉʪʝʥʦʟʽʚ ʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʄʂɸ ʥʝ 

ʙʫʣʦ, ʛʽʩʪʦʣʦʛʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ [153]. 

ʄʘʛʥʽʪʥʽ ʘʥʘʩʪʦʤʦʟʠ ʦʪʨʠʤʘʣʠ ʪʨʠ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ: ʤʘʛʥʽʪʥʽ ʢʽʣʴʮʷ, 

ʤʘʛʥʽʪʥʝ ʢʽʣʴʮʝ ʽ ʩʪʝʨʞʝʥʴ, ʪʘ ʤʘʣʝʥʴʢʽ ʤʘʛʥʽʪʠ ʜʣʷ ʝʥʜʦʩʢʦʧʽʾ, ʷʢʽ 

ʩʘʤʦʩʪʽʡʥʦ ʟôʻʜʥʫʶʪʴʩʷ. ʉʴʦʛʦʜʥʽ ʄʂɸ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʜʠʥʥʽʡ 

ʭʽʨʫʨʛʽʾ ʪʘ ʭʽʨʫʨʛʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʩʪʝʥʦʟʠ ʙʽʣʽʘʨʥʦʛʦ ʪʨʘʢʪʫ. ʇʝʨʝʚʘʛʘʤʠ ʄʂɸ 

ʻ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʥʘʢʣʘʜʘʥʥʷ, ʙʝʟʧʝʯʥʽʩʪʴ, 

ʤʘʣʦʽʥʚʘʟʠʚʥʽʩʪʴ ʪʘ ʜʦʙʨʘ ʝʬʝʢʪʠʚʥʽʩʪʴ [154]. ʄʂɸ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʨʝʩʽʡʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʢʦʤʧʨʝʩʽʡʥʽ ʘʥʘʩʪʦʤʦʟʠ ʻ 

ʱʦʥʘʡʤʝʥʰʝ ʨʽʚʥʦʟʥʘʯʥʠʤʠ ʟ ʰʦʚʥʠʤʠ ʪʘ ʩʪʝʧʣʝʨʥʠʤʠ, ʝʢʦʥʦʤʣʷʪʴ ʯʘʩ ʽ ʻ 

ʧʨʠʡʥʷʪʥʠʤʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʮʽʥʘ/ʷʢʽʩʪʴ [155]. 
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ʑʝ ʦʜʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʽʚ ʻ ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʽʥʚʝʨʪʫʶʯʠʭ ʰʚʽʚ ʟ ʝʚʝʨʪʫʶʯʠʤʠ. 

ɺ 60ï70-ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʬʦʨʤʫʚʘʥʥʷ ʝʚʝʨʪʫʁ ʯʠʭ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ 

[156-158]. ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥ ɹ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʟʘʛʦʻʥʥʷ, 

ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʠʢʪʫʨʠ, ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʫʪʚʦʨʝʥʥʷ ʢʠʰʢʦʚʠʭ ʥʦʨʠʮʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʚʝʨʪʫʁ ʯʠʭ ʰʚʽʚ ʻ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʽʥʚʝʨʪʫʶʯʠʭ. 

ʅʘ ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ ʘʚʪʦʨʽʚ, ʧʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʤʘʻ 

ʧʦʛʘʥʽ ʘʜʛʝʟʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʠʚʝʨʪʘʥʥʷ ʾʾ ʥʘʟʦʚʥʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʙʽʦʣʦʛʽʯʥʫ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʰʚʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʦʯʫʚʘʥʥʷ ʢʠʰʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ, ʚʠʥʠʢʘʻ ʙʘʢʪʝʨʽʘʣʴʥʘ ʢʦʥʪʘʤʽʥʘʮʽʷ ʪʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʣʴʪʝʨʘʮʽʷ ʪʢʘʥʠʥ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʤʽʩʮʝʚʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʚ ʟʦʥʽ ʘʥʘʩʪʦʤʦʟʫ, ʟʘʛʦʻʥʥʷ ʣʽʥʽʾ ʰʚʽʚ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ, ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʙʦ ʫʪʚʦʨʝʥʥʷ ʨʫʙʮʝʚʦʾ 

ʩʪʨʠʢʪʫʨʠ ʘʥʘʩʪʦʤʦʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʝʚʝʨʪʫʶʯʽ ʰʚʠ ʙʫʣʠ ʚʠʟʥʘʥʽ 

ʥʝʧʨʠʡʥʷʪʥʠʤʠ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʚʽʜ ʝʚʝʨʪʫʶʯʠʭ ʰʚʽʚ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʰʠʚʘʶʯʠʭ ʧʨʠʩʪʨʦʾʚ. Kharnas S. S. et al. (1982) ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʬʦʨʤʫʚʘʣʠ ʝʚʝʨʪʫʶʯʽ ʦʜʥʦʨʷʜʥʽ ʤʽʞʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʰʠʚʘʶʯʠʭ ʘʧʘʨʘʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʦʙʨʽ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, 

ʛʝʤʦʩʪʘʟ, ʟʘʛʦʻʥʥʷ ʧʝʨʚʠʥʥʠʤ ʥʘʪʷʛʦʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʝʥʦʟʫ ʪʘ ʤʽʥʽʤʘʣʴʥʝ 

ʫʪʚʦʨʝʥʥʷ ʩʧʘʡʦʢ [159].  

ʊʘʢʦʞ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʢʣʘʜʘʥʥʷ ʰʦʚʥʠʭ ʝʚʝʨʪʫʶʯʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ. ɿʘʭʘʨʘʰ ʄ. ʇ. ʽ ʽʥ. (2009) ʨʦʟʨʦʙʠʣʠ ʦʜʥʦʨʷʜʥʠʡ ʝʚʝʨʪʫʶʯʠʡ 

ʢʠʰʢʦʚʠʡ ʰʦʚ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ ʚʠʚʝʨʪʘʥʥʷ, ʧʨʝʮʠʟʽʡʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʪʘ 

ʧʝʨʠʪʦʥʽʟʘʮʽʷ ʢʨʘʾʚ ʢʠʰʢʠ. ʊʘʢʠʡ ʰʦʚ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʪʢʘʥʠʥʥʦʛʦ ʚʘʣʠʢʘ ʥʝ ʟʚʫʞʫʻ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ, ʯʠʤ ʧʦʧʝʨʝʜʞʘʻ ʟʨʦʩʪʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʫʻ ʟʘʛʨʦʟʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʰʚʽʚ [160]. 
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ʐʚʠʜʰʫ ʽ ʢʨʘʱʫ ʝʧʽʪʝʣʽʟʘʮʽʶ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʦʜʥʦʨʷʜʥʠʭ ʝʚʝʨʪʫʶʯʠʭ 

ʛʘʩʪʨʦʜʫʦʜʝʥʦʘʥʘʩʪʦʤʦʟʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʽʥʰʽ ʘʚʪʦʨʠ [161].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ 200 ʨʦʢʽʚ ʪʝʭʥʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʣʘʩʴ, ʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʠʣʠʩʴ. 

ʇʨʠʥʮʠʧʘʤʠ ʫʩʧʽʰʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʻ ʜʦʙʨʝ ʚʽʜʞʠʚʣʝʥʥʷ 

ʧʘʮʽʻʥʪʘ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʴʦʛʦ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʛʥʽʡʥʠʭ ʯʠ 

ʬʝʢʘʣʴʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʘʜʝʢʚʘʪʥʘ ʝʢʩʧʦʟʠʮʽʷ ʽ ʜʦʩʪʫʧ, ʥʽʞʥʘ ʦʙʨʦʙʢʘ ʪʢʘʥʠʥ, 

ʜʦʙʨʘ ʚʘʩʢʫʣʷʨʠʟʘʮʽʷ ʢʨʘʾʚ ʘʥʘʩʪʦʤʦʟʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʪʷʛʫ ʪʘ ʜʠʩʪʘʣʴʥʦʾ 

ʦʙʪʫʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʝʪʝʣʴʥʘ ʭʽʨʫʨʛʽʯʥʘ ʪʝʭʥʽʢʘ [91]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʠʡ ʧʨʦʛʨʝʩ ʫ ʣʽʢʫʚʘʥʥʽ ʛʥʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʯʘʩʪʦʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʨʦʟʣʠʪʦʤʫ 

ʧʝʨʠʪʦʥʽʪʽ ʽ ʥʘʜʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ, ʘ ʣʝʪʘʣʴʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 10 ʜʦ 40% [106, 162]. 

ʇʨʦʚʝʜʝʥʦ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʰʦʚʥʠʭ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʛʥʽʡʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. ɿ ʢʽʥʮʷ 

3-ʾ ʜʦʙʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʘʨʽ, ʚ ʮʽ ʞ 

ʪʝʨʤʽʥʠ ʧʦʯʠʥʘʶʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʘʙʩʮʝʩʠ ʚ ʟʦʥʽ ʥʘʢʣʘʜʝʥʥʷ ʣʽʛʘʪʫʨ. ʋ 

ʥʘʩʪʫʧʥʽ ʜʦʙʠ ʥʘʨʦʩʪʘʶʪʴ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʟʤʽʥʠ, ʧʨʦʪʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʘʚʪʦʣʽʟʫ ʟ ʦʟʥʘʢʘʤʠ ʘʙʩʮʝʜʫʚʘʥʥʷ ʚ ʥʘʡʙʽʣʴʰ ʪʨʘʚʤʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ 

ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ, ʷʢʽ ʟʚôʷʟʘʥʽ ʟ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɿʦʥʘ ʘʥʘʩʪʦʤʦʟʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʦʫʪʚʦʨʝʥʠʤ ʩʪʨʦʤʘʣʴʥʠʤ ʢʘʨʢʘʩʦʤ ʟ̔ ʚʽʜʩʫʪʥʽʩʪʶ ʤôʷʟʦʚʦʛʦ 

ʰʘʨʫ. ʅʘʜʣʠʰʢʦʚʠʡ ʨʽʩʪ ʛʨʘʥʫʣʷʮʽʡ, ʟ̔ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʫ ʝʧʽʪʝʣʽʟʘʮʽʾ ʘʞ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʠʨʘʟʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʽʣʷʥʢʘʭ ʘʥʘʩʪʦʤʦʟʫ ʜʝ ʥʝʤʘʻ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʧʽʜʩʣʠʟʦʚʦʛʦ ʰʘʨʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʽʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʥʦʩʠʪʴ ʦʜʥʦʪʠʧʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ʷʢ ʧʨʠ ʦʜʥʦʨʷʜʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʜʚʦʭʨʷʜʥʦʤʫ ʰʚʽ. ʇʨʠ ʜʚʦʭʨʷʜʥʦʤʫ 

ʰʚʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ: ʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʤʽʱʝʥʥʷ ʰʘʨʽʚ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ ʟ 

çʚʘʣʠʢʦʤè, ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ, ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ ʨʦʟʚʠʪʦʢ 

ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʩʪʨʦʤʘʣʴʥʦʛʦ ʢʘʨʢʘʩʫ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʪʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʨʦʟʚʠʪʦʢ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʩʪʫʧʘʻ ʚ 
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ʧʨʦʩʚʽʪ ʥʘ 15ï30-ʪʫ ʜʦʙʠ. ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʥʦʩʷʪʴ ʧʨʠʥʮʠʧʦʚʦʾ 

ʨʽʟʥʠʮʽ, ʚ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʽʜʝʘʣʴʥʦʛʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʰʘʨʽʚ ʢʠʰʢʦʚʦʾ 

ʩʪʽʥʢʠ ʷʢ ʧʨʠ ʜʚʦʭʨʷʜʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʦʜʥʦʨʷʜʥʦʤʫ ʰʚʽ [163]. 

 

1.2.2. ɹʽʣʽʘʨʥʽ ʘʥʘʩʪʦʤʦʟʠ 

ɸʥʘʩʪʦʤʦʟʠ ʥʘ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʘʭ ʥʘʢʣʘʜʘʶʪʴʩʷ ʜʣ ̫ʚʽʜʥʦʚʣʝʥʥʷ 

ʞʦʚʯʝʚʽʜʪʦʢʫ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ, ʩʪʨʠʢʪʫʨʽ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʘ ʪʘʢʦʞ ʧʨʠ ʜʦʙʨʦʷʢʽʩʥʠʭ ʪʘ 

ʟʣʦʷʢʽʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʧʝʯʽʥʢʠ. 

ʅʘʡʙʽʣʴʰ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʞʦʚʯʝʚʽʜʪʦʢʫ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʇʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ 

ʟʰʠʚʘʶʪʴʩʷ ʦʜʥʦʨʽʜʥʽ ʪʢʘʥʠʥʠ, ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʜʣʷ 

ʚʽʜʪʦʢʫ ʞʦʚʯʽ, ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʚʩʷ ʥʦʨʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʧʦʟʘ- ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʧʨʦʪʦʢ ʚʽʜ ʢʠʰʢʦʚʦ-ʞʦʚʯʥʦʛʦ 

ʨʝʬʣʶʢʩʫ [2, 164]. 

ʇʨʦʪʝ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʪʦʢ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʠʧʫ ʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ 

ʨʫʙʮʶʚʘʥʥʷ ʩʧʽʚʫʩʪʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʪʦʨʥʦʾ ʦʧʝʨʘʮʽʾ ʚ ʪʝʨʤʽʥʠ ʚʽʜ 6 ʤʽʩʷʮʽʚ 

ʜʦ 4 ʨʦʢʽʚ ʚʠʥʠʢʘʻ ʜʦ 91% ʭʚʦʨʠʭ. ʅʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨʠ ʻ: ʽʰʝʤʽʷ ʧʨʦʢʩʠʤʘʣʴʥʦʾ ʢʫʣʴʪʽ ʧʨʦʪʦʢʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʝʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʚʫʟʴʢʦʛʦ ʘʥʘʩʪʦʤʦʟʫ (0,4ï0,7 ʩʤ), 

ʥʝʚʽʜʚʦʨʦʪʥʠʡ ʥʘʪʷʛ ʘʥʘʩʪʦʤʦʟʫ, ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʞʦʚʯʽ ʪʘ ʽʥʬʝʢʮʽʾ ʥʘ 

ʨʦʟʚʠʪʦʢ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʤʽʩʮʽ ʩʧʽʚʫʩʪʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʧʨʠ ʧʦʚʥʠʭ ʇɾʇ ʥʝʜʦʮʽʣʴʥʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʯʘʩʫ ʡʦʛʦ ʨʦʟʧʽʟʥʘʥʥʷ, ʯʝʨʝʟ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʨʫʙʮʝʚʦʾ ʩʪʨʠʢʪʫʨʠ ʚ ʟʦʥʽ ʩʧʽʚʫʩʪʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʦʢʘʟʦʤ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʚʽʜʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʻ ʪʽʣʴʢʠ ʚʠʧʘʜʢʠ ʯʘʩʪʢʦʚʦʛʦ ʇɾʇ [15]. ɸ 

ʧʠʪʦʤʘ ʚʘʛʘ ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʤʽʥʽʤʘʣʴʥʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 2% [20]. 
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ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʇɾʇ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʞʦʚʯʝʚʽʜʪʦʢʫ, ʬʦʨʤʫʶʪʴʩʷ ɹɼɸ. ʇʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ 

ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ ʧʦʪʨʽʙʥʦ ʢʝʨʫʚʘʪʠʩʷ ʪʠʤ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ 

ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ, ʷʢʽ ʜʦ ʥʴʦʛʦ ʚʠʩʫʚʘʶʪʴʩʷ. ɻʘʣʴʧʝʨʽʥ ɽ. ɯ. ʽ ʽʥ. (1982) 

ʩʬʦʨʤʫʚʘʣʠ 5 ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ 

ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ: 1) ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʘʚʜʘʥʥʷ ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʾ ʝʚʘʢʫʘʮʽʾ ʞʦʚʯʽ ʚ ʦʜʠʥ ʟ̔ ʚʽʜʜʽʣʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ; 2) ʥʝʜʦʧʫʱʝʥʥʷ ʨʦʟʚʠʪʢʫ ʩʪʨʠʢʪʫʨʠ; 3) ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʭʦʣʘʥʛʽʪʫ; 

4) çʬʽʟʽʦʣʦʛʽʯʥʽʩʪʴè ʦʧʝʨʘʮʽʾ ï ʩʪʫʧʽʥʴ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʽʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ 

ʤʽʞ ʪʨʘʚʥʠʤ ʢʘʥʘʣʦʤ ʪʘ ʞʦʚʯʦʚʠʚʽʜʥʦʶ ʩʠʩʪʝʤʦʶ; 5) ʨʠʟʠʢ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ [165]. 

ɺʧʝʨʰʝ ʘʥʘʩʪʦʤʦʟ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʧʨʦʪʦʢʠ ʟ ɼʇʂ ʪʠʧʫ ʙʽʢ ʫ ʙʽʢ ʙʫʚ 

ʩʬʦʨʤʦʚʘʥʠʡ ʚ 1888 ʨ. H. Riedel ʟ ʧʨʠʚʦʜʫ ʢʦʥʢʨʝʤʝʥʪʫ ʭʦʣʝʜʦʭʘ, ʘʣʝ 

ʧʘʮʽʻʥʪ ʧʦʤʝʨ ʯʝʨʝʟ 9 ʛʦʜ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʯʝʨʝʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ. ɺ 

1891 ʨ. O. Sprengel ʦʧʠʩʘʚ ʫʩʧʽʰʥʠʡ ʭʦʣʝʜʦʭʦ-ʜʫʦʜʝʥʦʘʥʘʩʪʦʤʦʟ (ʍɼɸ) ʪʠʧʫ 

ʙʽʢ ʫ ʙʽʢ. ʊʝʭʥʽʯʥʘ ʧʨʦʩʪʦʪʘ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʙʣʠʟʴʢʦʛʦ 

ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʘʩʘʞʫ ʞʦʚʯʽ  ̒ ʧʦʟʠʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʻ ʨʷʜ ʩʝʨʡʦʟʥʠʭ ʥʝʜʦʣʽʢʽʚ ʍɼɸ ï ʧʦʩʪʽʡʥʠʡ 

ʜʫʦʜʝʥʦʙʽʣʽʘʨʥʠʡ ʨʝʬʣʶʢʩ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʭʨʦʥʽʯʥʠʡ ʭʦʣʘʥʛʽʦʛʝʧʘʪʠʪ ʽ 

ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʥʦʞʠʥʥʠʭ ʘʙʩʮʝʩʽʚ ʧʝʯʽʥʢʠ. 

ʈʝʮʠʜʠʚʫʶʯʠʡ  ʭʦʣʘʥʛʽʪ ʪʘ ʩʪʝʥʦʟ ʘʥʘʩʪʦʤʦʟʫ  ̒ ʧʨʠʯʠʥʘʤʠ ʧʦʚʪʦʨʥʠʭ 

ʦʧʝʨʘʮʽʡ ʫ 30% ʭʚʦʨʠʭ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʭʦʣʝʜʦʭʦʜʫʦʜʝʥʦʩʪʦʤʽʷ ʧʦʚʠʥʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʫ ʚʠʢʣʶʯʥʠʭ ʚʠʧʘʜʢʘʭ ʫ ʭʚʦʨʠʭ ʟ̔ ʚʠʩʦʢʠʤ 

ʦʧʝʨʘʮʽʡʥʠʤ ʨʠʟʠʢʦʤ [2, 15]. 

ʆʧʝʨʘʮʽʻʶ ʚʠʙʦʨʫ, ʷʢ ʧʨʠ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ 

ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʽʘʛʥʦʟʫ, ʧʨʠ ʧʦʚʥʠʭ ʇɾʇ  ̒ ʚʠʩʦʢʘ 

ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʚʜʘʻʪʴʩʷ ʩʬʦʨʤʫʚʘʪʠ ʘʥʘʩʪʦʤʦʟ 

ʘʜʝʢʚʘʪʥʦʾ ʰʠʨʠʥʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʥʘ ʬʦʥʽ 

ʭʨʦʥʽʯʥʦʾ ʞʦʚʯʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʘʣʝ ʽ ʚ ʫʤʦʚʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʝʥʠʭ ʘʙʦ ʤʘʣʦ 



 
49 

ʟʤʽʥʝʥʠʭ ʩʪʽʥʦʢ ʪʘ ʥʝʨʦʟʰʠʨʝʥʠʭ ʧʨʦʪʦʢ ʫ ʚʠʧʘʜʢʘʭ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʯʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʞʦʚʯʥʦʾ ʥʦʨʠʮʽ [2]. 

ɺʧʝʨʰʝ ʘʥʘʩʪʦʤʦʟ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʧʝʯʽʥʢʦʚʦʶ ʧʨʦʪʦʢʦʶ ʪʘ ʧʦʨʦʞʥʴʦʶ 

ʢʠʰʢʦʶ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʫ 1904 ʨ. A. Monprfit. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʟʘʡʤʘʻ ʜʦʤʽʥʫʶʯʝ ʤʽʩʮʝ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʞʦʚʯʦʚʽʜʪʦʢʫ ʽ ʻ ʩʪʘʥʜʘʨʪʥʦʶ ʦʧʝʨʘʮʽʻʶ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ ʪʘ ʜʦʙʨʦʷʢʽʩʥʠʭ 

ʫʨʘʞʝʥʥʷʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ [4, 15]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʛʝʧʘʪʠʢʦʻʶʥʦʘʥʘʩʪʦʤʦʟʽʚ ʧʨʠ 

ʨʫʙʮʝʚʽʡ ʩʪʨʠʢʪʫʨʽ ʻ: 1) ʧʦʚʥʝ ʚʠʩʽʯʝʥʥʷ ʨʫʙʮʝʚʠʭ ʪʢʘʥʠʥ ʚ ʟʚôʷʟʢʫ ʟ 

ʥʝʤʠʥʫʯʠʤ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʨʫʙʮʽʚ ʫ ʥʝʟʤʽʥʝʥʽʡ ʩʪʽʥʮʽ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʨʝʩʪʝʥʦʟʫ ʩʧʽʚʫʩʪʷ; 2) ʨʝʪʝʣʴʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʧʨʦʪʦʢʠ ʽ ʢʠʰʢʠ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ 

ʧʦʜʨʘʟʥʶʶʯʦʾ ʜʽʾ ʞʦʚʯʽ ʥʘ ʩʪʽʥʢʫ ʘʥʘʩʪʦʤʦʟʫ; 3) ʚʠʢʣʶʯʝʥʥʷ ʥʘʪʷʛʫ ʰʚʽʚ ʽ 

ʪʢʘʥʠʥ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʪʨʦʬʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʫʙʮʽʚ; 

4) ʬʦʨʤʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʚ ʟʚôʷʟʢʫ ʟ ʥʝʤʠʥʫʯʦʶ ʩʭʠʣʴʥʽʩʪʶ 

ʩʧʽʚʫʩʪʷ ʜʦ ʟʚʫʞʝʥʥʷ [1, 2, 6]. 

ʅʠʯʠʪʘʡʣʦ ʄ. ʖ. ʽ ʽʥ. (2008) ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʣʽʢʫʚʘʥʥʷ 691 ʧʘʮʽʻʥʪʘ ʟ 

ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʪʘ ʩʪʨʠʢʪʫʨʘʤʠ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʨʫʙʮʶʚʘʥʥʷ ɹɼɸ, ʘʚʪʦʨʠ ʨʦʟʨʦʙʠʣʠ ʥʘʩʪʫʧʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ 

çʚʠʩʦʢʦʛʦè ɻɭɸ: 

1) ʩʪʚʦʨʝʥʥʷ ʰʠʨʦʢʦʛʦ (ʥʝ ʤʝʥʰʝ 2 ʩʤ) ʩʧʽʚʫʩʪʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʨʦʟʩʽʯʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʩʪʽʥʢʠ ʢʫʣʴʪʽ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ, ʘ ʪʘʢʦʞ ʣʽʚʦʾ ʽ/ʯʠ 

ʦʙʦʭ ʜʦʣʴʦʚʠʭ ʧʨʦʪʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʥʷ; 

2) ʤʽʥʽʤʘʣʴʥʘ ʤʦʙʽʣʽʟʘʮʽʷ ʩʪʽʥʢʠ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʾʾ 

ʜʝʚʘʩʢʫʣʷʨʠʟʘʮʽʾ; 

3) ʧʨʝʮʠʟʽʡʥʠʡ ʦʜʥʦʨʷʜʥʠʡ ʚʫʟʣʦʚʠʡ ʰʦʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʪʨʘʚʤʘʪʠʯʥʠʭ 

ʛʦʣʦʢ ʽ ʥʠʪʦʢ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ (PDS 4/0, 5/0); 

4) ʚʠʢʣʶʯʝʥʥʷ ʩʝʛʤʝʥʪʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʩʧʦʩʦʙʦʤ ʟʘ ʈʫ (70ï80 ʩʤ). 
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ʇʨʠ ʧʦʰʢʦʜʞʝʥʥʷʭ ʪʠʧʫ IV ʧʦ Bismuth ʘʜʝʢʚʘʪʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʞʦʚʯʝʚʽʜʪʦʢʫ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʫ ʧʨʦʙʣʝʤʫ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʤʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ ʜʽʡ: 1) ʥʘʢʣʘʜʘʥʥʷ ɻɭɸ ʟ̔ ʩʬʦʨʤʦʚʘʥʦʶ ʨʦʟʚʠʣʢʦʶ 

ʰʣʷʭʦʤ ʟʰʠʚʘʥʥʷ ʙʣʠʟʴʢʦ ʣʝʞʘʯʠʭ ʩʪʽʥʦʢ ʜʦʣʴʦʚʠʭ ʧʨʦʪʦʢ ʟʘ ʤʝʪʦʜʦʤ 

ʆ. ʆ. ʐʘʣʽʤʦʚʘ; 2) ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʟʙʣʠʟʠʪʠ ʢʽʥʮʽ ʧʨʦʪʦʢ, ʬʦʨʤʫʚʘʥʥʷ 

ʩʧʽʚʫʩʪʴ ʦʢʨʝʤʦ ʟ ʢʦʞʥʦʶ ʟ̔ ʜʦʣʴʦʚʠʭ ʧʨʦʪʦʢ. ɺ ʦʙʠʜʚʦʭ ʚʠʧʘʜʢʘʭ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʩʚʽʪʫ ʘʥʘʩʪʦʤʦʟʫ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʨʦʟʩʽʯʝʥʥʷ ʩʪʽʥʦʢ ʜʦʣʴʦʚʠʭ ʧʨʦʪʦʢ. ʊʽʣʴʢʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʧʨʘʚʠʣ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʰʠʨʦʢʠʡ ʘʥʘʩʪʦʤʦʟ ̔ʟ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʤʠ ʩʣʠʟʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ 

ʧʨʦʪʦʢʠ ʽ ʢʠʰʢʠ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʪʠʤʯʘʩʦʚʦʛʦ ʯʠ ʪʨʠʚʘʣʦʛʦ ʢʘʨʢʘʩʥʦʛʦ 

ʜʨʝʥʫʚʘʥʥʷ [15].  

ʇʦʜʽʙʥʠʭ ʧʨʘʚʠʣ ʜʦʪʨʠʤʫʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ 

ʟʘʢʦʨʜʦʥʥʠʭ ʘʚʪʦʨʽʚ. ʗʢ ʟʘʟʥʘʯʘʻ ɻʘʣʴʧʝʨʠʥ ɽ. ɯ. (2009) ʧʨʝʮʠʟʽʡʥʝ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʽ ʢʠʰʢʠ ʥʝʦʙʭʽʜʥʦ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʢʦʥʪʘʢʪʫ ʞʦʚʯʽ ʟ ʧʽʜʩʣʠʟʦʚʠʤ ʰʘʨʦʤ ʩʪʽʥʢʠ ʧʨʦʪʦʢʠ, ʱʦ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʽ ʨʫʙʮʶʚʘʥʥʶ  [6]. ʊʘʢʦʞ ʜʘʥʠʡ ʘʚʪʦʨ 

ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ɻɭɸ ʧʨʠ çʩʚʽʞʠʭè ʇɾʇ ʨʝʢʦʤʝʥʜʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʫ ʙʝʟ ʥʘʪʷʛʫ, ʩʪʚʦʨʝʥʥʷ ʰʠʨʦʢʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʚ ʟʚôʷʟʢʫ ʟ ʡʦʛʦ 

ʥʝʤʠʥʫʯʠʤ ʟʚʫʞʝʥʥʷʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1/3 ʜʽʘʤʝʪʨʘ), ʚʠʜʽʣʝʥʥʷ ʧʝʪʣʽ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʟʘ ʈʫ, ʜʦʚʞʠʥʦʶ 80ï90 ʩʤ [38]. 

ʌʻʜʦʨʦʚ ɯ. ɺ. ʽ ʽʥ. (2003) ʦʧʝʨʘʮʽʻʶ ʚʠʙʦʨʫ ʧʨʠ çʚʝʣʠʢʠʭè ʇɾʇ 

ʚʚʘʞʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ɻɭɸ ʥʘ ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ ʧʝʪʣʽ. ʃʠʰʝ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʩʧʽʣʴʥʦʾ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ (ʉɾʇ) ʥʠʞʯʝ ʤʽʩʮʷ 

ʚʧʘʜʽʥʥʷ ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʪʷʛʫ ʪʢʘʥʠʥ, ʘʙʦ ʧʨʠ ʥʝʧʦʚʥʦʤʫ 

ʧʝʨʝʩʽʯʝʥʥʽ ʭʦʣʝʜʦʭʘ ʜʦʧʫʩʪʠʤʦ ʬʦʨʤʫʚʘʥʥʷ ʍɼɸ. ʊʘʢʦʞ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʙʽʣʽʘʨʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ɻɭɸ ʥʘ ʥʝʚʽʜʢʣʶʯʝʥʽʡ ʧʝʪʣʽ ʟ 

ʘʥʘʩʪʦʤʦʟʦʤ ʟʘ ɹʨʘʫʥʦʤ, ʘ ʪʘʢʦʞ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʽʚ ʥʝʧʨʠʧʫʩʪʠʤʦ 

[166]. 

Moraca R. J. (2002) ʚ 27 ʧʘʮʽʻʥʪʽʚ ʬʦʨʤʫʚʘʚ ɹɼɸ ʟ ʧʨʠʚʦʜʫ ʷʪʨʦʛʝʥʥʠʭ 

ʇɾʇ, ʟ̔ ʥʘʢʣʘʜʘʥʥʷʤ ʦʜʥʦʛʦ ʨʷʜʫ ʰʚʽʚ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʰʠʨʦʢʫ ʝʢʩʧʦʟʠʮʽʶ, ʤʽʥʽʤʘʣʴʥʫ ʜʠʩʝʢʮʽʶ ʟ ʟʙʝʨʝʞʝʥʥʷʤ 

ʩʫʜʠʥ ʙʽʣʽʘʨʥʦʛʦ ʜʝʨʝʚʘ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʝʚʽʪʘʣʽʟʘʮʽʾ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ 

ʽʜʝʘʣʴʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʣʠʟʦʚʦʾ [39]. 

ʂʦʨʦʣʴʦʚ ʄ. ʇ. ʽ ʽʥ. (2012) ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʠ ʧʦʚʥʦʤʫ ʧʝʨʝʩʽʯʝʥʥʽ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʜʦʤ ʦʧʝʨʘʮʽʾ ʻ 

ɹɼɸ ʥʘ ʜʦʚʛʽʡ, ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ ʧʝʪʣʽ [167].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʘ 

ʪʘʢʦʞ ʧʦʷʚʘ ʽʥʝʨʪʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʪʨʘʚʤʘʪʠʯʥʠʭ ʛʦʣʦʢ ʪʘ 

ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʜʦʟʚʦʣʠʣʠ ʧʦʢʨʘʱʠʪʠ ʭʽʨʫʨʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ï 

ʟʥʠʟʠʣʘʩʴ ʯʘʩʪʦʪʘ ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨ ʪʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ. ʇʨʦʪʝ 

ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʇɾʇ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ. 

ɿʘ ʜʘʥʠʤʠ [38] ʯʘʩʪʦʪʘ ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨʠ ʜʦ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ 

ʩʪʘʥʦʚʠʣʘ 70ï80%, ʘ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʟʥʠʟʠʣʘʩʷ ʜʦ 40ï60%. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʘʚʪʦʨʽʚ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʇɾʇ ʯʘʩʪʦʪʘ ʫʩʢʣʘʜʥʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʠʩʦʢʦʶ, ʣʝʪʘʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 3,2ï28,2%, ʘ ʥʝʟʘʜʦʚʽʣʴʥʽ ʚʽʜʜʘʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 10ï48% ʭʚʦʨʠʭ [20, 168-171]. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ɻɭɸ ʱʝ 

ʜʘʣʝʢʽ ʚʽʜ ʜʦʙʨʠʭ ʧʨʦʜʦʚʞʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʰʦʚʥʠʭ ʪʘ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ [92, 172-178]. 

ʇʘʨʰʠʢʦʚ ɺ. ɺ. ʽ ʽʥ. (2005) ʬʦʨʤʫʚʘʣʠ ʍɼɸ ʥʘ ʟʘʧʘʣʝʥʠʭ 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʘʭ ʧʨʝʮʠʟʽʡʥʠʤ ʘʜʘʧʪʫʶʯʠʤ ʰʚʦʤ, ʷʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʜʘʧʪʫʻ ʘʥʘʪʦʤʽʯʥʽ ʰʘʨʠ ʩʪʽʥʦʢ ʭʦʣʝʜʦʭʘ ʽ ɼʇʂ ʰʣʷʭʦʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʷʢ 

ʩʣʠʟʦʚʦʛʦ, ʪʘʢ ʽ ʩʝʨʦʟʥʦʛʦ ʰʘʨʽʚ ʚ ʣʽʥʽʾ ʰʚʘ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʬʽʟʠʯʥʫ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʚʞʝ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʦʜʥʦʛʦ ʨʷʜʫ ʰʚʽʚ 

[179]. 

Al -Ghnaniem R. et al. (2002) ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʘ ʈʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ çʧʝʪʣʶ ʜʦʩʪʫʧʫè ʜʣʷ ʤʦʞʣʠʚʠʭ ʥʘʩʪʫʧʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʫ 

ʟʦʥʽ ʘʥʘʩʪʦʤʦʟʫ. ʇʝʪʣʷ ʜʦʩʪʫʧʫ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʥʩʧʝʯʽʥʢʦʚʠʤ 

ʤʘʥʽʧʫʣʷʮʽʷʤ ʧʨʠ ʧʽʟʥʽʭ ʫʩʢʣʘʜʥʝʥʥʷʭ ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʾ. ɿʘ ʜʘʥʦ  ʁ
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ʤʝʪʦʜʠʢʦʶ ʘʚʪʦʨʠ ʧʨʦʦʧʝʨʫʚʘʣʠ 33 ʭʚʦʨʠʭ. ʅʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ [180]. 

Kawakami K. et al. (1993) ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʥʥʷ ʝʚʝʨʪʫʶʯʠʭ ʽ ʽʥʚʝʨʪʫʶʯʠʭ 

ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ɽʧʽʪʝʣʽʟʘʮʽʷ ʘʥʘʩʪʦʤʦʟʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 3-ʾ ʜʦʙʠ, 

ʙʽʣʴʰ ʰʚʠʜʰʝ ʟ̔ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʽʥʮʷ. ʐʚʠʜʢʝ ʟʤʝʥʰʝʥʥʷ ʜʝʬʝʢʪʫ 

ʩʣʠʟʦʚʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 3ï5 ʜʽʙ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʽ ʧʦʚʥʽʩʪʶ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʦ 30-ʾ ʜʦʙʠ. ɺ ʝʚʝʨʪʫʶʯʽʡ ʛʨʫʧʽ ʧʨʦʮʝʩ ʝʧʽʪʝʣʽʟʘʮʽʾ ʙʫʚ ʙʽʣʴʰ 

ʰʚʠʜʢʠʤ ʽ ʜʝʬʝʢʪʠ ʩʣʠʟʦʚʦʾ ʙʫʣʠ ʤʝʥʰʠʤʠ. ɺ ʽʥʚʝʨʪʫʁ ʯʽʡ ʛʨʫʧʽ ʙʫʣʘ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʘ ʛʽʧʝʨʧʣʘʟʽʷ ʪʘ ʬʽʙʨʦʟ ʩʪʽʥʢʠ ʧʨʦʪʦʢʫ. ɯʥʜʝʢʩ ʩʪʨʠʢʪʫʨʦʫʪʚʦʨʝʥʥʷ 

ʪʘʢʦʞ ʜʝʱʦ ʚʠʱʠʡ ʚ ̔ʥʚʝʨʪʫʶʯʽʡ ʛʨʫʧʽ. ɼʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩʠ 

ʟʘʛʦʻʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʰʚʠʜʰʝ ʧʨʠ ʥʝʨʦʟʰʠʨʝʥʠʭ ʧʨʦʪʦʢʘʭ [181]. 

ʆʜʥʠʤ ʟ̔ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʝʥʪʽʚ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ.  

Schob O. M. et al. (1997) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʽʜʧʨʘʮʶʚʘʣʠ ʤʝʪʦʜ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ ʭʦʣʝʜʦʭʦʻʶʥʦʩʪʦʤʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʝʥʪʽʚ, ʱʦ 

ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ, ʽʟ ʧʦʣʽʛʣʶʢʦʻʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ ʝʬʽʨʫ. ʆʨʛʘʥʠ, 

ʷʢʽ ʧʽʜʣʷʛʘʣʠ ʘʥʘʩʪʦʤʦʟʫʚʘʥʥʶ, ʟôʻʜʥʫʚʘʣʠ ʥʘʚʢʦʣʦ ʩʪʝʥʪʫ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʜʦʙʨʘ ʬʫʥʢʮʽʷ ʧʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ [182]. 

Palmes D. et al. (2009) ʫ 12 ʩʚʠʥʝʡ, ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ 2 ʩʤ ʭʦʣʝʜʦʭʘ, 

ʧʨʦʚʦʜʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʫʪʦʚʝʥʦʟʥʠʡ 

ʪʨʘʥʩʧʣʘʥʪʘʪ ʥʘ ʧʦʣʽʣʘʢʪʘʪʘʮʠʜʥʦʤʫ ʩʪʝʥʪʽ, ʱʦ ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ. ʏʝʨʝʟ 4 

ʤʽʩʷʮʽ ʩʪʝʥʪ ʧʦʚʥʽʩʪʶ ʨʫʡʥʫʚʘʚʩʷ, ʘ ʚʝʥʦʟʥʠʡ ʪʨʘʥʩʧʣʘʥʪʘʪ ʙʫʚ ʚʠʩʪʝʣʝʥʠʡ 

ʮʠʣʽʥʜʨʠʯʥʠʤ ʞʦʚʯʥʦʧʨʦʪʦʢʦʚʠʤ ʝʧʽʪʝʣʽʻʤ ʽ ʚ ʩʪʽʥʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʥʦʚʦʫʪʚʦʨʝʥʽ ʢʘʧʽʣʷʨʠ [183, 184]. 

Tashiro H. et al. (2009) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʚʠʥʷʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʫʢʪʦʜʫʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʥʪ, ʱʦ ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ, ʟ 

ʣʘʢʪʘʪ-ʛʣʽʢʦʮʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʝʧʩʠʣʦʥ-ʢʘʧʨʦʣʘʢʪʦʥʦʚʦʛʦ ʢʦʧʦʣʽʤʝʨʫ. ʏʝʨʝʟ 

6 ʤʽʩʷʮʽʚ ʩʪʝʥʪ ʧʦʚʥʽʩʪʶ ʘʙʩʦʨʙʫʚʘʚʩʷ, ʧʨʦʭʽʜʥʽʩʪʴ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ ʙʫʣʘ 

ʟʘʜʦʚʽʣʴʥʘ [185]. 
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Liang Y. et al. (2012) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʚʠʥʷʭ, ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ 0,5ï1,0 ʩʤ 

ʭʦʣʝʜʦʭʘ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʫʢʪʦʜʫʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʝʥʪ ʟ̔ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ çʧʦʣʽè (PSPP), ʷʢʠʡ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʨʦʟʩʤʦʢʪʫʚʘʪʠʩ.̫ ʉʪʝʥʪ ʬʽʢʩʫʚʘʣʠ ʚ ʢʽʥʮʷʭ ʧʨʦʪʦʢʠ ʽ ʜʦʜʘʪʢʦʚʦ ʦʙʛʦʨʪʘʣʠ 

ʧʘʩʤʦʤ ʚʝʣʠʢʦʛʦ ʩʘʣʴʥʠʢʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʭʦʣʘʥʛʽʦʛʨʘʬʽʾ ʧʽʜʪʽʢʘʥʥʷ ʞʦʚʯʽ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, 

ʧʨʦʪʷʛʦʤ 1 ʤʽʩ ʩʪʝʥʪ ʟʙʝʨʽʛʘʚ ʩʚʦʶ ʬʦʨʤʫ ʽ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʽʩʮʽ ʚʩʪʘʥʦʚʣʝʥʥʷ, 

ʯʝʨʝʟ 3 ʤʽʩ ʩʪʝʥʪ ʧʦʚʥʽʩʪʶ ʨʦʟʩʤʦʢʪʫʚʘʚʩʷ. ɻʽʩʪʦʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʽʩʮʝ ʜʝʬʝʢʪʫ, ʷʢʝ ʙʫʣʦ ʦʢʫʪʘʥʝ ʩʘʣʴʥʠʢʦʤ, ʚʠʧʦʚʥʝʥʦ ʢʦʣʘʛʝʥʦʤ ʪʘ 

ʟʘʣʦʟʠʩʪʠʤʠ ʢʣʽʪʠʥʘʤʠ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ. ʇʨʦʪʷʛʦʤ ʨʦʢʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʩʫʪʪʻʚʠʭ ʩʪʝʥʦʟʽʚ ʯʠ ʨʦʟʰʠʨʝʥʴ ʭʦʣʝʜʦʭʘ, ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʬʨʘʛʤʝʥʪʽʚ 

ʩʪʝʥʪʘ ʪʘ ʫʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʤʝʥʪʽʚ, ʚʠʨʘʞʝʥʠʭ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʚ ʘʥʘʣʽʟʽ ʢʨʦʚʽ 

ʥʝ ʙʫʣʦ, ʘ ʨʽʚʝʥʴ ʙʽʣʽʨʫʙʽʥʫ, ɸʩɸʊ, ɸʣɸʊ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ 

ʟʘʣʠʰʘʣʠʩʴ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʢʘʥʠʥʠ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʾʭ ʤʽʛʨʘʮʽʾ ʚʟʜʦʚʞ ʩʪʝʥʪʘ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨʠ. ʄʝʪʦʜ ʻ ʧʨʦʩʪʠʤ ʪʘ ʪʝʭʥʽʯʥʦ ʣʝʛʢʠʤ ʫ ʚʠʢʦʥʘʥʥʽ [42]. 

Aikawa  M. et al. (2010) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ 12 ʩʚʠʥʷʭ ʚʠʜʘʣʷʣʠ ʯʘʩʪʠʥʫ 

ʩʪʽʥʢʠ ʉɾʇ ʪʘ ʩʪʘʚʠʣʠ ʟʘʧʣʘʪʫ ʟ ʧʦʣʽʤʝʨʫ, ʱʦ ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 5 ʪʠʞ (6 ʩʚʠʥʝʡ) ʽ ʯʝʨʝʟ 4 ʤʽʩ (6 ʩʚʠʥʝʡ). ʏʝʨʝʟ 5 ʪʠʞ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʞʦʚʪʷʥʠʮʽ ʪʘ ʞʦʜʥʠʭ ʦʟʥʘʢ ʦʙʪʫʨʘʮʽʾ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, 

ʧʝʯʽʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʟʘʣʠʰʘʣʠʩʷ ʚ ʥʦʨʤʽ, 

ʛʽʩʪʦʣʦʛʽʯʥʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘʣʦʟʠʩʪʽ ʩʪʨʫʢʪʫʨʠ ʚ çʥʦʚʽʡè ʩʪʽʥʮʽ. ʏʝʨʝʟ 4 

ʤʽʩʷʮʽ ï ʪʨʘʥʩʧʣʘʥʪʘʪ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʩʪʽʥʢʠ, ʚ ʤʽʩʮʽ 

ʽʤʧʣʘʥʪʘʮʽʾ ï ʣʦʢʘʣʴʥʝ ʨʦʟʰʠʨʝʥʥʷ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ, ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ ʰʠʨʠʥʘ 

ʧʨʦʪʦʢʠ ʚ ʥʦʨʤʽ, ʛʽʩʪʦʣʦʛʽʯʥʦ ʚ ʤʽʩʮʽ ʟʘʧʣʘʪʠ ï ʢʫʙʽʯʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ 

ʝʧʽʪʝʣʽʡ, ʽʜʝʥʪʠʯʥʠʡ ʩʪʽʥʮʽ ʧʨʦʪʦʢʠ [186].  

ʋ 2012 ʨ. ʮʽ ʞ ʘʚʪʦʨʠ [187, 188] ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʚʠʥʷʭ ʧʨʦʚʦʜʠʣʠ 

ʧʣʘʩʪʠʢʫ 2 ʩʤ ʜʝʬʝʢʪʫ ʉɾʇ ʧʦʣʽʤʝʨʥʠʤ ʪʨʫʙʯʘʪʠʤ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ. ʏʝʨʝʟ 4 

ʤʽʩ ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʦʚʥʽʩʪʶ ʨʦʟʩʤʦʢʪʫʚʘʚʩʷ, ʘ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 
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ʤʽʩʮʽ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʧʦʢʘʟʘʣʦ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ ʟ ʝʧʽʪʝʣʽʻʤ, 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʥʽʡ ʞʦʚʯʥʽʡ ʧʨʦʪʦʮʽ. 

Zhu L. H. et al. (2011) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʥʪʠ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩ ̫ʜʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʍɼɸ ʫ ʩʦʙʘʢ. ʇʦʨʽʚʥʷʥʥʷ ʟ ʰʦʚʥʠʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ ʥʝ ʧʦʢʘʟʘʣʦ 

ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʨʽʚʥʽ ʽʥʪʨʘ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʪʠʩʢʫ ʨʦʟʨʠʚʫ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʚʠʥʠʢʥʝʥʥ ̫ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʩʪʨʠʢʪʫʨ, ʭʦʣʝʩʪʘʟʫ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ [189]. 

 Khalaf  A. M. (2013) ʧʦʨʽʚʥʶʚʘʚ ʙʽʣʽʦʙʽʣʽʘʨʥʽ ʘʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʢʦʚʦʛʦ ʩʪʝʥʪʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʥʜʦʩʢʦʧʽʯʥʦʾ ʨʝʪʨʦʛʨʘʜʥʦʾ ʧʘʥʢʨʝʘʪʠʢʦʭʦʣʘʥʛʽʦʛʨʘʬʽʾ (ɽʈʇʍɻ) ʪʘ ɻɭɸ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʠʢʦʚʦʛʦ ʩʪʝʥʪʘ ʧʦʢʘʟʘʣʦ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʽʜʪʽʢʘʥʥʷ 

ʞʦʚʯʽ ʥʝ ʙʫʣʦ, ʪʘʢʦʞ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʥʝʜʦʣʽʢʽʚ ɻɭɸ [190]. 

ɼʝʢʽʣʴʢʘ ʘʚʪʦʨʽʚ ʧʨʦʚʝʣʠ ʦʨʠʛʽʥʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ 

ʷʢʠʭ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʞʦʚʯʦʚʽʜʪʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʰʽ ʦʨʛʘʥʠ ʪʨʘʚʥʦʛʦ 

ʪʨʘʢʪʫ. ʊʘʢ Helmy A. A. et al. (2011) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ ʪʘ ʚ 

1 ʢʣʽʥʽʯʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʠʣʠ ʙʽʣʽʘʨʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʰʣʫʥʢʦʚʫ ʪʨʫʙʢʫ. ʊʨʫʙʢʫ ʬʦʨʤʫʚʘʣʠ ʰʣʷʭʦʤ ʚʽʜʩʽʯʝʥʥʷ ʯʘʩʪʠʥʠ ʚʝʣʠʢʦʾ 

ʢʨʠʚʠʟʥʠ ʰʣʫʥʢʫ, ʷʢʫ ʥʘ ʥʽʞʮʽ ʟ ʧʨʘʚʠʭ ʰʣʫʥʢʦʚʦ-ʩʘʣʴʥʠʢʦʚʠʭ ʩʫʜʠʥ 

ʧʝʨʝʤʽʱʘʣʠ ʤʽʞ ʉɾʇ ʽ ɼʇʂ. ɺʽʜʟʥʘʯʘʣʠ ʜʦʙʨʽ ʢʣʽʥʽʯʥʽ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ [41]. 

Trentini E. A. et al. (2009) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʞʦʚʯʝʚʽʜʪʦʢʫ ʧʨʦʚʦʜʠʣʠ ʽʥʪʝʨʧʦʟʠʮʽʶ ʯʘʩʪʠʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ [191, 192].  

ʄʘʨʢʦʚ ʇ. ɺ. ʽ ʽʥ. (2015) ʚʠʢʦʥʫʚʘʣʠ ʧʣʘʩʪʠʢʫ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʧʨʦʪʦʢ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʨʠ ʚʠʩʦʢʠʭ 

ʩʪʨʠʢʪʫʨʘʭ [193]. 

ɸʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʧʨʠ ʤʽʞʢʠʰʢʦʚʠʭ, ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʦʙʢʠ ʢʣʝʡʦʚʠʭ, 

ʩʪʝʧʣʝʨʥʠʭ, ʢʦʤʧʨʝʩʽʡʥʠʭ, ʤʘʛʥʽʪʥʠʭ ʪʘ ʽʥʰʠʭ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʪʘ 

ʙʽʣʽʦʙʽʣʽʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. 

Jones D. B. et al. (1995) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʚʯʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ ʭʦʣʝʜʦʭʦʻʶʥʦʩʪʦʤʽʾ ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʰʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʘʢʪʠʚʦʚʘʥʦʛʦ ʪʨʦʤʙʽʥʦʤ ʬʽʙʨʠʥʦʚʦʛʦ ʢʣʝʶ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʜʦʩʪʘʪʥʷ 

ʤʽʮʥʽʩʪʴ ʩʧʽʚʫʩʪʷ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ [194]. 

Thomas K. T. et al. (2006) ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʧʝʯʽʥʢʠ ʬʦʨʤʫʚʘʣʠ 

ʭʦʣʝʜʦʭʦʭʦʣʝʜʦʭʦʘʥʘʩʪʦʤʦʟʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʧʝʥʝʪʨʫʶʯʽ ʪʢʘʥʠʥʠ 

ʝʚʝʨʪʫʶʯʽ ʢʣʽʧʩʠ ʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʰʦʚʥʠʤʠ. ɺʽʜʟʥʘʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʪʘʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʷʢ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʩʪʨʠʢʪʫʨʘ ʘʥʘʩʪʦʤʦʟʫ ʜʦ 18% ʚ ʛʨʫʧʽ ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʚʝʨʪʫʶʯʽ ʢʣʽʧʩʠ, ʧʦʨʽʚʥʷʥʦ ʟ 24% ʚ ʛʨʫʧʽ ʰʦʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ [195]. 

ʂʦʧʯʘʢ ɺ. ʄ. ʽ ʽʥ. (2004) ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʩʪʽʡʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʝʪʘʣʽʯʥʦʛʦ ʢʘʨʢʘʩʫ, ʷʢʠʡ ʟʘʧʦʙʽʛʘʻ 

ʫʪʚʦʨʝʥʥʶ ʩʪʨʠʢʪʫʨ. ʂʘʨʢʘʩ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʪʘʣʽʯʥʫ ʩʽʪʢʫ ʟ 

ʪʘʥʪʘʣʦʚʦʛʦ ʜʨʦʪʫ, ʚʠʢʦʥʘʥʫ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʢʠ d 4ï10 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 15ï

20 ʤʤ, ʷʢʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ [196]. 

ʊʘʢʦʞ ʜʘʥʽ ʘʚʪʦʨʠ [196] ʨʦʟʨʦʙʠʣʠ ʽʤʧʣʘʥʪ ʟ̔ ʩʪʘʣʴʥʦʛʦ ʜʨʦʪʫ 

(18ʭ10 ʤʤ) ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʨʝʩʽʡʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʷʢ ʚʽʜʢʨʠʪʠʤ, ʪʘʢ ʽ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʇʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʽʤʧʣʘʥʪʫ ʟʘʱʝʤʣʝʥʽ ʚ ʚʽʢʥʽ ʪʢʘʥʠʥʠ ʥʝ ʨʦʟʩʽʢʘʣʠ, 

ʪʘʢ ʷʢ ʢʦʤʧʨʝʩʽʡʥʘ ʯʘʩʪʠʥʘ ʘʥʘʩʪʦʤʦʟʫ ʩʢʣʘʜʘʻ 85ï90% ʡʦʛʦ ʧʝʨʠʤʝʪʨʫ, 

ʨʝʰʪʫ ʩʢʣʘʜʘʻ ʧʨʦʩʪʽʨ ʤʽʞ ʽʤʧʣʘʥʪʦʤ ʪʘ ʩʪʽʥʢʘʤʠ ʦʨʛʘʥʽʚ, ʟʰʠʪʠʤʠ ʥʘʜ ʥʠʤ, 

ʷʢʦʛʦ ʜʦʩʠʪʴ ʜʣʷ ʧʝʨʰʦʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʪʦʢʫ ʞʦʚʯʽ. ʅʘ 7ï12-ʪʫ ʜʦʙʫ ʽʤʧʣʘʥʪ 

ʚʽʜʪʦʨʛʫ̒ ʪʴʩʷ ʽ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʚʠʚʦʜʠʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ. 

  ʂʦʤʧʨʝʩʽʡʥʽ ɹɼɸ ʩʬʦʨʤʦʚʘʥʽ ʫ 36 ʭʚʦʨʠʭ (ʍɼɸ ʫ 26 ʪʘ 

ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʠ ʫ 10). ɺ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʽ ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʚ ʚʽʜʜʘʣʝʥʦʤʫ 

ʧʝʨʽʦʜʽ ʩʪʝʥʦʟʫ ʪʝʞ ʥʝ ʚʽʜʟʥʘʯʘʣʦʩʷ, ʫ ʚʩʽʭ ʭʚʦʨʠʭ ʜʽʘʤʝʪʨ ʘʥʘʩʪʦʤʦʟʽʚ 

ʩʢʣʘʜʘʚ ʚʽʜ 10 ʜʦ 14 ʤʤ. 

ɸʚʜʦʰʠʥʘ ɽ. ɸ. ʽ ʽʥ. (2005) ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʨʝʩʽʡʥʦ-ʢʣʘʧʘʥʥʠʭ ʭʦʣʝʜʦʭʦʻʶʥʦ- ʪʘ ʭʦʣʝʮʠʩʪʦʻʶʥʦʘʥʘʩʪʦʤʦʟʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʧʘʤôʷʪʪʶ ʬʦʨʤʠ ʟ ʥʽʢʝʣʽʜʫ ʪʠʪʘʥʫ. ʉʬʦʨʤʦʚʘʥʠʡ 
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ʢʣʘʧʘʥ ʟʘʧʦʙʽʛʘʻ ʟʘʢʠʜʫ ʪʦʥʢʦʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚ ʟʦʥʫ ʘʥʘʩʪʦʤʦʟʫ, ʯʠʤ 

ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʭʦʣʘʥʛʽʪʫ [197]. 

 ʈʷʜʦʤ ʘʚʪʦʨʽʚ ʨʦʟʨʦʙʣʝʥʽ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʠʢ ʥʘʢʣʘʜʘʥʥʷ ʢʦʤʧʨʝʩʽʡʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ɹɼɸ. ʊʘʢ, [198] ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʝʪʨʦʜʫʦʜʝʥʘʣʴʥʦʛʦ ʍɼɸ 

ʚʚʦʜʠʣʠ ʦʜʠʥ ʤʘʛʥʽʪ ʯʝʨʝʟ ʨʦʟʨʽʟ ʫ ʩʫʧʨʘʜʫʦʜʝʥʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʭʦʣʝʜʦʭʘ, ʘ 

ʜʨʫʛʠʡ ï ʯʝʨʝʟ ʨʦʟʨʽʟ ʫ ɼʇʂ. ɯʥʰʽ ʘʚʪʦʨʠ [199-201], ʚʜʦʩʢʦʥʘʣʠʚʰʠ ʜʘʥʫ 

ʤʝʪʦʜʠʢʫ, ʥʘʢʣʘʜʘʣʠ ʤʘʛʥʽʪʥʽ ʍɼɸ ʧʨʠ ʦʙʪʫʨʘʮʽʾ ʉɾʇ ï ʦʜʠʥ ʤʘʛʥʽʪ 

ʝʥʜʦʩʢʦʧʽʯʥʦ ʟʘʚʦʜʠʣʠ ʫ ɼʇʂ, ʘ ʽʥʰʠʡ ʯʝʨʝʟʰʢʽʨʥʦ, ʯʝʨʝʟʧʝʯʽʥʢʦʚʦ ʚ ʉɾʇ. 

ʄʘʛʥʽʪʠ ʟôʻʜʥʫʚʘʣʠʩʴ ʪʨʘʥʩʤʫʨʘʣʴʥʦ ʽ ʥʘ 30ï32-ʛʫ ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʫʪʚʦʨʶʚʘʚʩʷ ʍɼɸ. 

Fan C. et al. (2012) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʬʦʨʤʫʚʘʣʠ ʤʘʛʥʽʪʥʽ ʢʦʤʧʨʝʩʽʡʥʽ ɻɭɸ 

ʪʘ ʧʨʦʚʝʣʠ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟ ʰʦʚʥʠʤʠ ɻɭɸ. ʏʘʩ ʬʦʨʤʫʚʘʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʙʫʚ ʟʥʘʯʥʦ ʤʝʥʰʠʡ, ʩʪʝʥʦʟʽʚ ʥʝ ʙʫʣʦ ʚ ʦʙʠʜʚʦʭ ʛʨʫʧʘʭ, ʘʣʝ 

ʨʽʚʝʥʴ ʟʚʫʞʝʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʡ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʰʦʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ. ɺʠʧʘʜʢʽʚ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʄʂɸ ʥʝ ʙʫʣʦ, ʘ ʤʽʩʮʝʚʘ ʟʘʧʘʣʴʥʘ 

ʨʝʘʢʮʽʷ ʙʫʣʘ ʤʝʥʰ ʚʠʨʘʞʝʥʘ [202]. 

ɻʨʫʥʪʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ [40]. ɸʚʪʦʨʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ 32 

ʩʦʙʘʢʘʭ, ʚ ʫʤʦʚʘʭ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʧʽʩʣʷ ʷʪʨʦʛʝʥʥʠʭ ʇɾʇ, ʬʦʨʤʫʚʘʣʠ 

ɻɭɸ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʰʦʚʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʩʪʝʥʪʫ ʪʘ ʪʨʘʜʠʮʽʡʥʠʤ ʰʦʚʥʠʤ 

ʩʧʦʩʦʙʦʤ. 

ʂʦʥʫʩʦʚʠʜʥʠʡ ʢʽʥʝʮʴ ʩʪʝʥʪʘ ʟ ʢʽʣʴʮʝʤ ɸ ʚʚʦʜʠʪʴʩʷ ʚ ʜʠʩʪʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʉɾʇ, ʢʽʥʝʮʴ ʷʢʦʾ ʟʘʚôʷʟʫʻʪʴʩʷ ʣʽʛʘʪʫʨʦʶ ʥʘ ʢʘʪʝʪʝʨʽ ʥʠʞʯʝ ʢʽʣʴʮʷ ɸ. ɯʥʰʠʡ 

ʢʽʥʝʮʴ ʩʪʝʥʪʘ ʟ ʢʽʣʴʮʝʤ ɺ ʯʝʨʝʟ ʤʘʣʝʥʴʢʠʡ ʦʪʚʽʨ ʚʚʦʜʠʪʴʩʷ ʚ ʢʠʰʢʫ. ʂʽʣʴʮʷ ɸ 

ʪʘ ɺ ʟôʻʜʥʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʩʪʽʥʢʠ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ ʪʘ ʢʠʰʢʠ 

ʟʘʪʠʩʢʘʶʪʴʩʷ ʤʽʞ ʢʽʣʴʮʷʤʠ, ʽʥʰʠʡ ʢʽʥʝʮʴ ʢʘʪʝʪʝʨʘ ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʰʢʽʨʫ. 

ʂʘʪʝʪʝʨ ʚʠʜʘʣʷʚʩʷ ʥʘ 10-ʪʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 

ɸʚʪʦʨʠ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʛʥʽʪʥʠʭ ʙʝʟʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʚ ʫʤʦʚʘʭ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ (ʫʱʽʣʴʥʝʥʥʷ ʽ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʢʠ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢ) ʙʫʣʦ ʚʽʜʥʦʩʥʦ ʣʝʛʢʠʤ ʪʘ ʰʚʠʜʢʠʤ ʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʩʪʽʥʢʠ ʪʘ ʧʽʜʪʽʢʘʥʥʷʤ ʞʦʚʯʽ. ʄʘʛʥʽʪʠ ʚʠʭʦʜʠʣʠ ʟ ʢʘʣʦʤ ʥʘ 3ï
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4-ʪʫ ʜʦʙʫ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʢʘʪʝʪʝʨʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʭʦʣʘʥʛʽʦʛʨʘʬʽʾ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʥʘʩʪʦʤʦʟʠ ʙʫʣʠ ʩʧʨʦʤʦʞʥʽ ʽ ʜʦʙʨʝ ʧʨʦʭʽʜʥʽ, ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦʛʦ ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʞʦʚʯʦʪʝʯ. ʅʘ 30-ʪʫ ʪʘ 90-ʪʫ ʜʦʙʠ ʪʚʘʨʠʥʠ 

ʚʠʚʦʜʠʣʠʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʦʜʠʣʠʩʷ ʤʦʨʬʦ-ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ 30-ʪʫ ʜʦʙʫ, ʧʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʦʛʣʷʜʫ ʧʨʝʧʘʨʘʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚ ʛʨʫʧʽ ʤʘʛʥʽʪʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʝʧʽʪʝʣʽʡ ʟ̔ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʧʦʢʨʠʚʘʚ ʣʽʥʽʶ 

ʟôʻʜʥʘʥʥʷ. ɺ ʛʨʫʧʽ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʩʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ʪʘ 

ʩʪʝʥʦʟ, ʣʽʥʽʷ ʰʚʽʚ ʚʠʩʪʫʧʘʣʘ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ, ʣʽʥʽʷ ʝʧʽʪʝʣʽʟʘʮʽʾ ʙʫʣʘ 

ʥʝʨʽʚʥʦʤʽʨʥʘ, ʥʘ 90-ʪʫ ʜʦʙʫ ʢʘʨʪʠʥʘ ʟʘʣʠʰʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʦʶ, ʪʽʣʴʢʠ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʦʶ ʙʫʣʘ ʝʧʽʪʝʣʽʟʘʮʽʷ.   

ʋ ʛʨʫʧʽ ʤʘʛʥʽʪʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ 30-ʪʫ ʜʦʙʫ, ʤʽʢʨʦʩʢʦʧʽʯʥʦ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʝʨʝʭʽʜ ʝʧʽʪʝʣʽʶ ʟ̔ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʫ ʢʠʰʝʯʥʠʢ, ʧʦʤʽʨʥʽ 

ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʫ ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʧʽʜʩʣʠʟʦʚʘ ʽ ʤôʷʟʦʚʘ 

ʦʙʦʣʦʥʢʠ ʟʘʛʦʶʚʘʣʠʩʷ ʜʦʙʨʝ, ʚʽʜʟʥʘʯʘʣʦʩʷ ʚʧʦʨʷʜʢʦʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ʛʨʫʧʽ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʯʘʩʪʢʦʚʘ ʝʧʽʪʝʣʽʟʘʮʽʷ, ʚʠʨʘʞʝʥʽ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʚ ʧʽʜʩʣʠʟʦʚʽʡ 

ʪʘ ʤôʷʟʦʚʽʡ ʦʙʦʣʦʥʢʘʭ ï ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʛʨʘʥʫʣʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ, ʙʘʛʘʪʦ ʣʽʤʬʦʮʠʪʽʚ), ʜʨʽʙʥʽ ʩʫʜʠʥʠ ʧʝʨʝʧʦʚʥʝʥʽ 

ʢʨʦʚôʶ, ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʤʽʱʝʥʽ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ. 

ʅʘ 90-ʪʫ ʜʦʙʫ ʚ ʛʨʫʧʽ ʤʘʛʥʽʪʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʜʦʙʨʝ 

ʦʨʛʘʥʽʟʦʚʘʥʘ ï ʝʧʽʪʝʣʽʡ ʧʦʚʥʽʩʪʶ ʽ ʨʽʚʥʦʤʽʨʥʦ ʧʦʢʨʠʚʘʚ ʣʽʥʽʶ ʘʥʘʩʪʦʤʦʟʫ, ʚ 

ʧʽʜʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʚʠʟʥʘʯʘʣʘʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, 

ʧʽʜʩʣʠʟʦʚʘ ʪʘ ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʠ ʟʘʛʦʾʣʠʩʴ ʧʦʚʥʽʩʪʶ, ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ 

ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ. ɺ ʛʨʫʧʽ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʝʧʽʪʝʣʽʡ ʪʘʢʦʞ ʧʦʚʥʽʩʪʶ 

ʧʦʢʨʠʚʘʚ ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ, ʘʣʝ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʧʽʜʩʣʠʟʦʚʘ ʽ ʤôʷʟʦʚʘ ʦʙʦʣʦʥʢʠ 

ʪʝʞ ʟʘʛʦʾʣʠʩʴ, ʘʣʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʝʦʨʛʘʥʽʟʦʚʘʥʦ ʨʦʟʤʽʱʝʥʽ ʢʦʣʘʛʝʥʦʚʽ 

ʚʦʣʦʢʥʘ, ʚʦʥʠ ʛʚʠʥʪʦʧʦʜʽʙʥʦ ʟʘʢʨʫʯʫʚʘʣʠʩʷ, ʟ ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ 

ʛʽʘʣʽʥʽʟʘʮʽʾ, ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ. 

ʇʨʠ ʝʣʝʢʪʨʦʥʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʥʘ 30-ʪʫ ʜʦʙʫ ʫ ʛʨʫʧʽ ʤʘʛʥʽʪʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚʠʷʚʣʝʥʦ, ʱʦ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʨʦʟʤʽʱʝʥʽ ʚʧʦʨʷʜʢʦʚʘʥʦ ʽ 
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ʧʦʢʨʠʚʘʶʪʴ ʣʽʥʽʶ ʟôʻʜʥʘʥʥʷ ʧʦʚʥʽʩʪʶ, ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ 

ʨʦʟʤʽʱʝʥʽ ʧʨʘʚʠʣʴʥʦ. ʅʘ ʚʽʜʤʽʥʫ ʧʨʠ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʘʭ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʜʝʬʝʢʪʠ ʝʧʽʪʝʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʙʦʨʦʟʥ ʣʽʥʽʡʥʦʾ ʬʦʨʤʠ. ʏʘʩʪʢʦʚʦ ʰʦʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚʠʩʪʫʧʘʻ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ, ʪʦʤʫ ʱʦ ʝʧʽʪʝʣʽʡ ʥʝ ʧʦʢʨʠʚʘʻ 

ʧʦʚʥʽʩʪʶ ʣʽʥʽʶ ʰʚʘ. ʌʽʙʨʦʙʣʘʩʪʠ ʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʤʽʱʝʥʽ ʭʘʦʪʠʯʥʦ. 

ʅʘ 90-ʪʫ ʜʦʙʫ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʝʧʽʪʝʣʽʡ ʧʦʢʨʠʚʘʻ ʨʽʚʥʦʤʽʨʥʦ ʽ ʚʧʦʨʷʜʢʦʚʘʥʦ, ʚ 

ʜʨʫʛʽʡ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʽ 

ʙʽʣʴʰ ʚʧʦʨʷʜʢʦʚʘʥʦ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ. 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʫ ʧʽʜʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʪʘ ʚʠʧʠʥʘʥʥʷ ʯʘʩʪʠʥʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʡʦʛʦ ʟʘʛʦʻʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʦʪʚʦʨʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʛʦʣʢʠ ʪʘ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʞʦʚʯʦʪʝʯʘ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ ʪʘ ʨʫʙʮʝʫʪʚʦʨʝʥʥʷ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʮʴʦʛʦ 

ʥʘʢʣʘʜʘʻʪʴʩʷ ʜʨʫʛʠʡ ʨʷʜ ʰʚʽʚ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʪʝʞ, ʩʪʠʤʫʣʶʻ 

ʨʫʙʮʝʫʪʚʦʨʝʥʥʷ ʪʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʠʢʪʫʨʠ. ʇʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʠ ʙʝʟʣʽʛʘʪʫʨʥʠʭ 

ʘʥʘʩʪʦʤʦʟʘʭ ʪʢʘʥʠʥʠ ʟʘʛʦʶʶʪʴʩʷ ʢʨʘʱʝ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ, 

ʷʢʽ ʩʧʨʠʯʠʥʝʥʽ ʥʘʷʚʥʽʩʪʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʧʨʦʮʝʩ ʟʘʛʦʻʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘʧʘʣʴʥʦʶ ʝʢʩʫʜʘʮʽʻʶ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʊʨʠʚʘʣʝ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʫʧʦʚʽʣʴʥʶʻ 

ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʨʝʛʝʥʝʨʘʮʽʶ ʩʣʠʟʦʚʦʾ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʽ ʤʘʩʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. ɺʠʪʽʢ 

ʞʦʚʯʽ ʚ ʧʽʜʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʩʠʣʶʻ ʟʘʧʘʣʝʥʥʷ, ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʤʘʢʨʦʬʘʛʽʚ, ʚʠʚʽʣʴʥʝʥʥʷ ʨʷʜʫ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ʪʘ ʮʠʪʦʢʽʥʽʚ, ʽ ʚʝʜʝ ʜʦ 

ʘʢʪʠʚʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ ʟ̔ ʧʽʜʚʠʱʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʩʠʥʪʝʟʫ 

ʢʦʣʘʛʝʥʫ. ʅʘ ʜʦʜʘʯʫ, ʟʘʧʘʣʝʥʥʷ ʥʘʚʢʦʣʦ ʩʪʦʤʠ ʽ ʪʨʠʚʘʣʠʡ ʟʫʩʪʨʽʯʥʠʡ ʧʦʪʽʢ 

ʢʠʰʢʦʚʦʛʦ ʩʦʢʫ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʩʪʨʠʢʪʫʨʠ.  

ʇʨʠ ʝʣʝʢʪʨʦʥʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʧʽʪʝʣʽʡ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ, ʩʣʠʟʦʚʘ ʩʪʘʻ ʪʦʥʢʦʶ, ʟ ʥʠʟʴʢʠʤʠ ʚʦʨʩʠʥʢʘʤʠ 
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ʪʘ ʙʝʟʣʘʜʥʦ ʨʦʟʤʽʱʝʥʠʤʠ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ 

ʨʦʟʤʽʱʝʥʽ ʱʽʣʴʥʦ ʽ ʙʝʟʣʘʜʥʦ, ʫʪʚʦʨʶʶʯʠ ʟʘʚʦʨʦʪʠ ʽ ʚʠʩʪʫʧʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʠʭ ʩʪʝʥʪʽʚ, 

ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʰʦʚʥʠʤʠ ï ʨʽʚʝʥʴ ʞʦʚʯʦʪʝʯ (0% ʧʨʦʪʠ 50% ʥʘ 30-ʪʫ 

ʪʘ 12,5% ʧʨʦʪʠ 37,5% ʥʘ 90-ʪʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ) ʪʘ ʩʪʫʧʽʥʴ ʩʪʝʥʦʟʫ 

ʩʧʽʚʫʩʪʷ (9,4Ñ0,4% ʧʨʦʪʠ 17,2Ñ0,4% ʥʘ 90-ʪʫ ʧ/ʦ ʜʦʙʫ) ʚ ʛʨʫʧʽ ʤʘʛʥʽʪʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʝ, ʥʽʞ ʫ ʛʨʫʧʽ ʰʦʚʥʠʭ. 

ʇʦʨʽʚʥʶʶʯʠ ʟ ʰʦʚʥʠʤʠ, ʤʘʛʥʽʪʥʽ ʘʥʘʩʪʦʤʦʟʠ ʧʦʢʘʟʫʶʪʴ ʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʽ, ʤʘʛʥʽʪʥʽ ʩʪʝʥʪʠ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʜʝʛʝʥʝʨʘʮʽʾ ʽ 

ʥʝʢʨʦʟʫ ʪʢʘʥʠʥ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩʠ ʟʘʛʦʻʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʘʛʥʽʪʥʠʭ ʩʪʝʥʪʽʚ ʧʨʦʭʦʜʷʪʴ ʜʦʙʨʝ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʥʷ [40, 203]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʢʨʝʤʽ ʨʦʙʦʪʠ, ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ɹɼɸ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʛʝʧʘʪʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʚôʷʟʢʠ ʪʘ ʞʦʚʯʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʨʽʰʝʥʠʤ. 

ʅʘ ʜʫʤʢʫ ʅʠʯʠʪʘʡʣʘ ʄ. ʖ. ʽ ʽʥ. (2008), ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʷʪʨʦʛʝʥʥʽ ʇɾʇ 

ʯʘʩʪʽʰʝ ʜʽʘʛʥʦʩʪʫʶʪʴ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʧʨʦʪʷʛʦʤ 72 ʛʦʜ ʟ̔ ʤʦʤʝʥʪʫ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʆʜʥʦʤʦʤʝʥʪʥʘ ʢʦʨʝʢʮʽʷ ʇɾʇ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʝʨʠʪʦʥʽʪʫ. ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʘ ʬʦʥʽ ʞʦʚʯʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʧʦʣʝʛʰʫʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʥʶ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ. ʇʨʦʪʝ ʮʝ 

ʤʦʞʣʠʚʦ ʥʝ ʟʘʚʞʜʠ, ʜʦ ʤʦʤʝʥʪʫ ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʫ ʭʚʦʨʦʛʦ ʤʦʞʫʪʴ 

ʨʦʟʚʠʥʫʪʠʩʷ ʩʝʨʡʦʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ (ʞʦʚʯʥʠʡ ʧʝʨʠʪʦʥʽʪ, ʧʝʯʽʥʢʦʚʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʘʙʩʮʝʩʠ), ʥʘ ʬʦʥʽ ʷʢʠʭ ʚʠʢʦʥʘʥʥʷ ʨʘʜʠʢʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʻ 

ʨʠʟʠʢʦʚʘʥʠʤ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ 

ʟʦʚʥʽʰʥʻ ʜʨʝʥʫʚʘʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ (ʭʽʨʫʨʛʽʯʥʠʤ ʘʙʦ ʤʘʣʦʽʥʚʘʟʠʚʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ), ʘ ʨʘʜʠʢʘʣʴʥʫ ʢʦʨʝʢʮʽʶ ʞʦʚʯʝʚʽʜʪʦʢʫ ʚʽʜʢʣʘʩʪʠ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʽ ʣʽʢʚʽʜʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʫ ʟʦʥʽ ʦʧʝʨʘʮʽʾ (1ï2,5 ʤʽʩ) [15]. 

ʇʨʠʭʠʣʴʥʠʢʘʤʠ ʪʘʢʪʠʢʠ ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʞʦʚʯʝʚʽʜʪʦʢʫ 

ʪʘʢʦʞ  ʚʠʩʪʫʧʘʶʪʴ H. Bismuth et al. (2001), ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʪʠʭ ʚʠʧʘʜʢʽʚ, 

ʢʦʣʠ ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʚʦʜʷʪʴ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʢʣʽʥʽʢʫ ʚ ʜʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ 
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ʧʨʦʪʦʢʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʦʪʨʽʙʥʦ ʣʽʢʚʽʜʫʚʘʪʠ ʫʩʢʣʘʜʥʝʥʥʷ (ʞʦʚʯʥʠʡ 

ʧʝʨʠʪʦʥʽʪ, ʟʦʚʥʽʰʥʷ ʞʦʚʯʥʘ ʥʦʨʠʮʷ ʯʠ ʦʙʪʫʨʘʮʽʡʥʘ ʞʦʚʪʷʥʠʮʷ), ʚʽʜʜʘʶʯʠ 

ʧʝʨʝʚʘʛʫ ʤʘʣʦʽʥʚʘʟʠʚʥʠʤʠ ʚʪʨʫʯʘʥʥʷʤ. ʆʧʪʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʩʢʣʘʜʘʻ 2ï3 ʤʽʩ. ɿʘ ʮʝʡ ʯʘʩ 

ʧʨʦʭʦʜʠʪʴ ʨʦʟʰʠʨʝʥʥʷ ʜʦʣʴʦʚʠʭ ʧʝʯʽʥʢʦʚʠʭ ʧʨʦʪʦʢ ʫ ʟʦʥʽ ʾʭ ʟʣʠʪʪʷ (ʜʦ 

10 ʤʤ), ʣʽʢʚʽʜʫʶʪʴʩʷ ʛʦʩʪʨʽ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʚ ʧʽʜʧʝʯʽʥʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ 

ʪʘʢʦʞ ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʠʢʪʫʨʠ ʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʩʧʨʘʚʞʥʴʦʛʦ ʨʽʚʥʷ. ʆʧʝʨʘʮʽʾ ʚ ʙʽʣʴʰ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʫ ʭʚʦʨʠʭ ʟ ʦʢʣʶʟʽʻʶ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʞʦʚʯʥʦʛʦ 

ʜʝʨʝʚʘ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʦʙʪʫʨʘʮʽʡʥʦʾ ʞʦʚʪʷʥʠʮʽ ʽ ʜʦʩʪʘʪʥʴʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

ʧʨʦʪʦʢ, ʚ ʫʤʦʚʘʭ ʤʽʥʽʤʘʣʴʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʞʦʚʯʦʪʝʯʽ 

[204]. 

ɻʘʣʴʧʝʨʽʥ ɽ. ɯ. ʽ ʽʥ. (2009) ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʨʝʥʘʞʥʦʾ ʪʨʫʙʢʠ ʚ 

ʞʦʚʯʦʚʠʚʽʜʥʽ ʰʣʷʭʠ ʥʘ 2ï3 ʤʽʩʷʮʽ ʟʥʘʯʥʦ çʧʽʜʚʠʱʫʻè ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʨʫʙʮʶʚʘʥʥʷʤ ʩʪʽʥʢʠ ʧʝʨʝʩʽʯʝʥʦʛʦ ʧʨʦʪʦʢʫ. ʎʝ 

ʟʤʫʰʫʻ ʧʨʘʛʥʫʪʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʚ ʧʝʨʰʽ 5 ʜʽʙ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʜʦ ʨʦʟʚʠʪʢʫ ʚʠʨʘʞʝʥʠʭ ʟʘʧʘʣʴʥʠʭ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʪʽʥʮʽ ʧʨʦʪʦʢʠ. 

ʅʘʷʚʥʽʩʪʴ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʥʘ 1ï2-ʛʫ ʜʦʙʫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝ 

ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʚʝʜʝʥʥʶ ʨʘʜʠʢʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ. 

ɺ ʫʤʦʚʘʭ ʪʝʨʤʽʥʦʚʦʾ ʦʧʝʨʘʮʽʾ ʧʨʠ ʧʝʨʠʪʦʥʽʪʽ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ 

ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʭ ʟʤʽʥ ʪʢʘʥʠʥ ʧʦʪʨʽʙʥʦ ʦʙʤʝʞʠʪʠʩʷ ʟʦʚʥʽʰʥʽʤ ʚʽʜʚʝʜʝʥʥʷʤ 

ʞʦʚʯʽ ʽ ʫʪʨʠʤʘʪʠʩʷ ʚʽʜ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. ʆʩʪʘʥʥʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʯʝʨʝʟ 2ï3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʪʨʘʚʤʠ. ʋ ʚʠʧʘʜʢʘʭ ʟʦʚʥʽʰʥʴʦʾ ʞʦʚʯʦʪʝʯʽ 

ʙʝʟ ʦʟʥʘʢ ʧʝʨʠʪʦʥʽʪʫ ʯʠ ʞʦʚʪʷʥʠʮʽ ʪʘʢʦʞ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ 

ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʤʫ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʪʨʫʯʘʥʥʶ (ʯʝʨʝʟ 3 ʤʽʩʷʮʽ), ʢʦʣʠ 

ʤʽʩʮʝʚʽ ʫʤʦʚʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʙʫʜʫʪʴ ʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʦʛʦ ʩʧʽʚʫʩʪʷ [6]. 

Ibrarullah M. et al. (2015) ʪʝʞ ʜʦʪʨʠʤʫʶʪʴʩʷ ʪʘʢʦʛʦ ʧʨʠʥʮʠʧʫ ï ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʧʝʨʠʪʦʥʽʪʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʟʦʚʥʽʰʥʷ ʙʽʣʽʘʨʥʘ 
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ʬʽʩʪʫʣʘ, ʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘ ʛʝʧʘʪʠʢʦʻʶʥʦʩʪʦʤʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ 

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ [64]. 

ɹʝʙʫʨʽʰʚ̔ʣ̔ ɸ. ɻ. ʽ ʽʥ. (2012) ʚʚʘʞʘʶʪʴ, ʱʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʇɾʇ ʚʜʘʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ 2 ʽ ʙʽʣʴʰʝ ʜʽʙ ʧʽʩʣʷ ʪʨʘʚʤʠ, 

ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʻ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ, ʯʝʨʝʟ ʟʥʘʯʥʫ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʪʢʘʥʠʥ ʧʽʜʧʝʯʽʥʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ [205]. 

ɹɼɸ ï ʮʝ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ. ɸʣʝ ʪʠʤ ʥʝ ʤʝʥʰʝ, ʚ ʫʤʦʚʘʭ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʧʨʦʚʝʩʪʠ ʦʜʥʦʤʦʤʝʥʪʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, 

ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ 24 ʛʦʜʠʥ ʟ ʤʦʤʝʥʪʫ ʪʨʘʚʤʠ, ʜʦʩʠʪʴ ʚʘʞʢʦ. ʅʘʚʽʪʴ ʷʢʱʦ 

ʞʦʚʯʥʘ ʧʨʦʪʦʢʘ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʚʣʝʥʘ, ʘʥʘʩʪʦʤʦʟ ʥʘʢʣʘʩʪʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦ 

ʯʝʨʝʟ ʟʥʘʯʥʽ ʪʝʭʥʽʯʥʽ ʪʨʫʜʥʦʱʽ. ɿʦʚʥʽʰʥʽʡ ʙʽʣʽʘʨʥʠʡ ʜʨʝʥʘʞ ʧʦʜʦʚʞʫʻ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʭʚʦʨʦʛʦ ʚ ʣʽʢʘʨʥʽ ʽ ʥʘʢʣʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ, ʪʘʢʦʞ 

ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʪʨʽʙʥʘ ʧʦʚʪʦʨʥʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘ ʦʧʝʨʘʮʽʷ. ʅʘ ʜʦʜʘʯʫ 

ʧʦʚʪʦʨʥʘ ʦʧʝʨʘʮʽʷ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʭʽʨʫʨʛʘ ʽ ʤʘʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʥʝʚʜʘʯʽ, ʘ ʩʝʨʡʦʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʫʩʧʽʰʥʽʡ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʧʦʜʦʚʞʝʥʥʷ ʯʘʩʫ ʟʘʛʦʻʥʥʷ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʫ ʨʘʥʥʴʦʤʫ ʪʘ ʫʪʚʦʨʝʥʥʶ 

ʩʪʨʠʢʪʫʨ ʫ ʧʽʟʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ [18, 25, 40]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʰʫʢ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʎʝ ʜʘʩʪʴ ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, 

ʟʤʝʥʰʠʪʴ ʯʘʩ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʭʚʦʨʠʭ ʪʘ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʾʭʥʴʦʛʦ ʞʠʪʪʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ, ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ. 
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1.3. ɿʚʘʨʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ 

 

ʆʜʥʠʤ ʟ̔ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʙʝʟʰʦʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʻ ʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ, ʷʢʝ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʣʘʟʝʨʦʤ, ʤʝʪʦʜʘʤʠ 

ʘʨʛʦʥʥʦ-ʧʣʘʟʤʦʚʦʛʦ- ʪʘ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʙôʻʜʥʘʪʠ ʝʪʘʧ ʨʦʟʩʽʯʝʥʥʷ ʪʢʘʥʠʥ ʟ̔ ʟʫʧʠʥʢʦʶ ʢʨʦʚʦʪʝʯʽ, ʘ ʧʦʪʽʤ 

ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚʘʨʶʚʘʥʥʷ [206-211]. 

ɺʠʚʯʝʥʥʷ ʜʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʣʘʟʝʨʽʚ ʥʘ ʞʠʚʽ ʪʢʘʥʠʥʠ ʚʝʜʝʪʴʩʷ ʚ ʧʨʦʚʽʜʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʩʚʽʪʫ ʟ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 25 ʨʦʢʽʚ ʣʘʟʝʨʠ ʧʨʦʡʰʣʠ ʰʣʷʭ ʚʽʜ ʧʨʦʩʪʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʪʢʘʥʠʥ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʮʽʣʷʭ. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʘʟʝʨʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʜʽʣʷʥʦʢ 

ʪʢʘʥʠʥ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʣʴʪʝʨʘʮʽʷ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ 

ʬʽʙʨʠʥʫ. ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚ ʷʢʦʩʪʽ 

ʧʨʠʧʦʶ ʙʽʣʢʦʚʦʛʦ ʨʦʟʯʠʥʫ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʥʘ ʨʦʟʨʠʚ ʪʘ ʟʤʝʥʰʫʻ 

ʫʰʢʦʜʞʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥ [212-221]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ ʣʘʟʝʨʽʚ ï ʜʽʦʜʥʽ, ʚʫʛʣʝʮʝʚʽ, 

ʘʨʛʦʥʦʚʽ, ʛʝʣʽʦ-ʧʣʘʟʤʦʚʽ, ʧʦʢʠ ʱʦ ʚʦʥʠ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ 

ʪʚʘʨʠʥʘʭ [222]. 

ʈʷʜ ʘʚʪʦʨʽʚ ʧʨʦʚʦʜʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʽʟ ʟʘʚʘʨʶʚʘʥʥʷ ʨʦʟʨʽʟʽʚ ʥʘ ʦʨʛʘʥʘʭ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. Oz et al. (1991) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ 

ʟʘʚʘʨʶʚʘʣʠ ʜʥʦ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʦʙʨʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, 

ʰʚʠʜʰʝ ʟʘʛʦʻʥʥʷ ʽ ʝʧʽʪʝʣʽʟʘʮʽʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʰʦʚʥʠʤ ʤʝʪʦʜʦʤ [223]. Yamada 

E. et al. (2006) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʦʙʘʢʘʭ ʧʨʦʚʦʜʠʣʠ ʟʘʚʘʨʶʚʘʥʥʷ ʨʦʟʨʽʟʽʚ 

ʪʦʥʢʦʛʦ ʪʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʦʜʥʦʛʦ ʣʘʟʝʨʘ, ʦʪʨʠʤʫʚʘʣʠ 

ʧʦʚʥʫ ʛʝʨʤʝʪʠʟʘʮʽʶ ʫ ʤʽʩʮʽ ʟʚʘʨʶʚʘʥʥʷ [222]. 

Rabau M. Y. et al. (1994) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ ʬʦʨʤʫʚʘʣʠ 

ʤʽʞʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ ʚʫʛʣʝʮʝʚʠʤ ʣʘʟʝʨʦʤ. 

ʇʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɼʅʂ ʪʘ ʢʦʣʘʛʝʥʫ ʥʘ 4-ʪʫ, 7-ʤʫ ʪʘ 10-ʪʫ 

ʜʦʙʠ ʚ ʟʚʘʨʥʠʭ ʪʘ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʘʭ. ʅʘ 4-ʪʫ ʜʦʙʫ ʚʤʽʩʪ ʢʦʣʘʛʝʥʫ ʪʘ ɼʅʂ 
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ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʫ ʛʨʫʧʽ ʟʚʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʅʘ 7-ʤʫ ʽ 10-ʪʫ ʜʦʙʠ 

ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʫ ʟʨʦʩʪʘʣʘ ʽ ʙʫʣʘ ʚʠʱʦʶ, ʥʽʞ ʫ ʛʨʫʧʽ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 4 ʜʽʙ ʣʘʟʝʨʥʽ ʟʚʘʨʥʽ ʘʥʘʩʪʦʤʦʟʠ ʙʽʣʴʰ 

ʩʭʠʣʴʥʽ ʜʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ, ʥʽʞ ʰʦʚʥʽ [224]. ʊʘʢʦʞ Cilesiz I. et al. (1997) 

ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʽʥʪʝʩʪʽʥʘʣʴʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʘʨʛʦʥʦʚʠʤ ʣʘʟʝʨʦʤ 

ʚʽʜʟʥʘʯʘʣʠ ʾʭ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʪʷʛʦʤ 36 ʛʦʜ [225]. 

Ware M. H. et al. (2003) ʟʚʘʨʶʚʘʣʠ ʧʽʜʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʢʠʰʢʠ ʩʚʠʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʦʜʥʦʛʦ ʣʘʟʝʨʘ ʪʘ ʧʨʦʪʝʾʥʦʚʦʛʦ ʧʨʠʧʦʶ. ʇʽʜ ʜʽʻʶ ʣʘʟʝʨʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʥʘʪʫʨʘʮʽʷ ʘʣʴʙʫʤʽʥʫ, ʷʢʠʡ ʟôʻʜʥʫʻ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʢʘʥʠʥ 

[226]. 

Spector D. et al. (2009) ʬʦʨʤʫʚʘʣʠ ʪʦʥʢʦʪʦʥʢʦʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ in vitro 

ʥʘ 15 ʩʚʠʥʷʭ. ʌʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʚ 2 ʝʪʘʧʠ: ʩʧʦʯʘʪʢʫ ʢʨʘʾ 

ʢʠʰʢʠ ʟʚʦʜʠʣʠʩʷ ʥʘ ʪʚʝʨʜʦʤʫ ʘʣʴʙʫʤʽʥʦʚʦʤʫ ʩʪʝʥʪʽ ʽ ʥʘʛʨʽʚʘʣʠʩʷ ʣʘʟʝʨʦʤ ʜʦ 

75Áʉ, ʮʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʨʦʟʪʽʢʘʥʥʷ ʨʽʜʢʦʛʦ ʘʣʴʙʫʤʽʥʫ ʥʘ ʣʽʥʽʶ ʰʚʘ, ʧʦʪʽʤ 

ʣʽʥʽʷ ʟôʻʜʥʘʥʥʷ ʟʥʦʚʫ ʥʘʛʨʽʚʘʣʘʩʷ ʜʦ 75Áʉ. ɿʚʘʨʥʽ ʘʥʘʩʪʦʤʦʟʠ ʚʠʪʨʠʤʫʚʘʣʠ 

ʚʜʚʽʯʽ ʚʠʱʠʡ ʪʠʩʢ ʥʘ ʨʦʟʨʠʚ ʧʦʨʽʚʥʷʥʦ ʟ ʰʦʚʥʠʤʠ [227]. 

ɺʧʨʦʚʘʜʞʝʥʥʶ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʽʚ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʨʤʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʢʘʥʠʥ ʽ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʽʮʥʽʩʪʶ ʦʪʨʠʤʘʥʠʭ ʟôʻʜʥʘʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʦʙʦʪʠ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ 

ʣʘʟʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʛʣʠʙʠʥʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʘʨʶʚʘʥʥʷ [228]. 

ʑʝ ʦʜʥʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʭʽʨʫʨʛʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʻ ʧʣʘʟʤʦʚʠʡ ʤʝʪʦʜ 

ʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʩʪʨʫʤʝʥʝʤ ʘʨʛʦʥʫ [229-233]. ʌʫʨʤʘʥʦʚ ʖ. ʆ. ʽ 

ʽʥ. ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʮʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʰʣʫʥʢʫ ʪʘ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ 

ʪʚʘʨʠʥ, ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʦʪʦʢʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʛʘʟʦʚʦʾ ʧʣʘʟʤʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʨʦʟʩʽʯʝʥʥʷ ʪʢʘʥʠʥ, ʪʘʢ ʽ ʜʣʷ ʾʭ ʟôʻʜʥʘʥʥʷ. 

ɿʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʣʘʟʤʦʚʦʛʦ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʇʣʘʟʤʦʤʝʜè. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʟʤʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 
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ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʘʜʛʝʟʽʶ ʟôʻʜʥʫʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʾ 

ʜʝʥʘʪʫʨʘʮʽʾ ʪʢʘʥʠʥʥʠʭ ʙʽʣʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ  ̒ʩʢʦʨʦʯʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ, ʧʨʦʩʪʦʪʘ ʤʘʥʽʧʫʣʷʮʽʡ ʟ̔ ʧʣʘʟʤʦʚʠʤ 

ʭʽʨʫʨʛʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʟʦʥʽ ʟôʻʜʥʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʚʠʩʦʢʘ 

ʩʪʫʧʽʥʴ ʛʝʤʦʩʪʘʟʫ. ʇʽʩʣʷ ʦʧʝʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʢʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʽʥʦʢ ʟʚʘʨʶʚʘʥʠʭ ʦʨʛʘʥʽʚ [234-236]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʦʚʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ "ʇʣʘʟʤʦʤʝʜ" 

ʧʨʦʚʦʜʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʟôʻʜʥʘʥʥʷ 

ʚʢʣʶʯʘʚ ʧʦʧʝʨʝʜʥʻ ʧʦʢʨʠʪʪʷ ʪʢʘʥʠʥ ʧʣʘʟʤʦʶ ʢʨʦʚʽ, ʧʨʦʛʨʽʚʘʥʥʷ ʩʪʨʫʤʝʥʝʤ 

ʘʨʛʦʥʦʚʦʾ ʧʣʘʟʤʠ ʟ ʥʘʩʪʫʧʥʠʤ ʱʽʣʴʥʠʤ ʩʪʠʩʥʝʥʥʷʤ ʟʦʥʠ ʟʚʘʨʶʚʘʥʥʷ 

ʙʨʘʥʰʘʤʠ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ. ʇʽʜ ʜʽʻʶ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʢʘʥʠʥʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʘʛʫʣʷʥʪ ʧʣʘʟʤʠ ʢʨʦʚʽ, ʷʢʠʡ ʱʽʣʴʥʦ ʽ 

ʛʝʨʤʝʪʠʯʥʦ ʾʭ ʟôʻʜʥʫʻ. 

ɿʘ ʜʘʥʠʤʠ  ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʟʥʘʢʠ ʟʘʧʘʣʝʥʥʷ ʚ ʟʦʥʽ ʟʚʘʨʥʠʭ 

ʰʚʽʚ ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʽ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. ʇʦʯʠʥʘʶʯʠ ʟ 

14-ʾ ʜʦʙʠ, ʢʦʣʠ ʤʠʥʘʻ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʨʦʩʪʘʥʥʷ ʚ ʨʫʙʝʮʴ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ. ɼʦ 30-ʾ ʜʦʙʠ ʩʣʠʟʦʚʘ ʽ ʧʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʠ ʩʪʽʥʢʠ 

ʦʨʛʘʥʫ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ, ʘ ʟ 60-ʾ ʜʦʙʠ ʧʨʦʭʦʜʠʣʦ ʧʨʦʨʦʩʪʘʥʥʷ ʚ 

ʨʫʙʝʮʴ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʜʦ 90-ʾ ʜʦʙʠ ʟʘʢʽʥʯʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʏʝʨʝʟ 180 ʜʽʙ ʚʠʟʥʘʯʘʣʠ ʟʨʽʣʠʡ, ʜʦʙʨʝ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʠʡ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʡ ʨʫʙʝʮʴ [237, 238]. 

ʆʩʦʙʣʠʚʝ ʟʘʮʽʢʘʚʣʝʥʥʷ ʚʠʢʣʠʢʘʻ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ɼʘʥʠʡ ʤʝʪʦʜ ʥʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʚʘʨʪʽʩʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʻ 

ʟʥʘʯʥʦ ʙʝʟʧʝʯʥʽʰʠʤ, ʥʽʞ ʣʘʟʝʨʥʝ ʽ ʧʣʘʟʤʦʚʝ ʟʚʘʨʶʚʘʥʥʷ [239-244]. 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʠʯʘʡʥʦʾ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ ʜʽʘʪʝʨʤʽʾ [245, 246], ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʫʚʘʣʠ ʟʚʘʨʶʚʘʥʥʷ 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ (ɾʄ) ʪʘ ʞʦʚʯʥʠʭ ʭʦʜʽʚ ʫ ʩʦʙʘʢ. [247] ʟʘ ʜʦʧʦʤʦʛʦ ʁ

ʙʽʧʦʣʷʨʥʦʾ ʟʚʘʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʚʦʜʠʣʠ ʟʚʘʨʶʚʘʥʥʷ ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ, 

ʫ ʞʦʜʥʦʾ ʟ ʪʚʘʨʠʥ ʚʠʪʦʢʫ ʞʦʚʯʽ ʯʠ ɾʇ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʚʠʥʠʢʘʚ ʥʝʢʨʦʟ ʧʨʦʪʦʢʠ. 
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ʋ 1991 ʨʦʮʽ ʩʧʽʣʴʥʦ ʚʝʜʫʯʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʅɼɯ ï ɯʥʩʪʠʪʫʪʦʤ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʽʤ. ɭ. ʆ. ʇʘʪʦʥʘ ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʭʽʨʫʨʛʽʾ 

ʽʤ. ʆ. ʆ. ʐʘʣʽʤʦʚʘ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʚʧʝʨʰʝ ʚʠʧʨʦʙʫʚʘʥʠʡ ʤʝʪʦʜ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʞʠʚʠʭ ʤôʷʢʠʭ ʪʢʘʥʠʥ, ʷʢʠʡ ʩʪʘʚ ʥʦʚʠʤ 

ʙʝʟʰʦʚʥʠʤ ʤʝʪʦʜʦʤ ʟôʻʜʥʘʥʥʷ, ʱʦ ʚʠʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʪʦʢ, ʢʣʝʾʚ ʽ 

ʽʥʰʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ. 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ: 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ (ʟôʻʜʥʘʥʥʷ ʨʦʟʨʽʟʽʚ ʢʠʰʝʯʥʠʢʫ, 

ʰʣʫʥʢʫ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʽ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʢʠʰʝʯʥʠʢʫ 

ʧʽʩʣʷ ʡʦʛʦ ʧʝʨʝʩʽʯʝʥʥʷ, ʥʘʢʣʘʜʘʥʥʷ ʤʽʞʦʨʛʘʥʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ) ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʝʟʝʢʮʽʡʥʦ-ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʝʪʦʜʫ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʚʦʜʠʣʘʩʷ 

ʢʦʘʛʫʣʷʮʽʡʥʘ ʨʝʟʝʢʮʽʷ ʧʦʨʦʞʥʠʩʪʦʛʦ ʯʠ ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ ʦʨʛʘʥʫ (ʘʧʝʥʜʠʢʩʫ, 

ʢʨʘʶ ʧʝʯʽʥʢʠ, ʩʝʣʝʟʽʥʢʠ) ʟ̔ ʟʘʚʘʨʶʚʘʥʥʷʤ ʢʫʣʴʪʽ ʯʠ ʯʘʩʪʠʥʠ ʦʨʛʘʥʫ, ʷʢʘ 

ʟʘʣʠʰʠʣʘʩʴ, ʟʫʧʠʥʢʠ ʢʨʦʚʦ- ʪʘ ʞʦʚʯʦʪʝʯʽ. 

ʄʝʪʦʜ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʨʤʦʘʜʛʝʟʠʚʥʠʭ ʩʧʦʩʦʙʽʚ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ. ʇʨʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʟʦʥʽ ʥʘʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ 

ʬʦʨʤʫʻʪʴʩʷ ʢʦʘʛʫʣʷʮʽʡʥʘ ʧʣʽʚʢʘ ʯʠ ʢʦʘʛʫʣʷʮʽʡ ʩʪʨʫʧ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʜʝʥʘʪʫʨʦʚʘʥʠʭ ʙʽʣʢʽʚ ʟʚʘʨʶʚʘʥʠʭ ʪʢʘʥʠʥ. ʂʦʘʛʫʣʷʮʽʡʥʘ ʧʣʽʚʢʘ, ʷʢʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʤʽʩʮʽ ʟôʻʜʥʘʥʥʷ ʩʪʽʥʦʢ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʬʽʢʩʘʮʽʾ ʪʘ ʛʝʨʤʝʪʠʟʘʮʽʾ ʚ ʟʦʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʂʦʘʛʫʣʷʮʽʡʥʠʡ ʩʪʨʫʧ 

ʚʠʥʠʢʘʻ ʥʘ ʨʝʟʝʢʪʦʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʽ ʢʨʽʤ ʛʝʨʤʝʪʠʟʘʮʽʾ ʚʦʣʦʜʽʻ 

ʪʝʨʤʦʽʟʦʣʶʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʘʭʠʱʘʻ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ 

ʛʣʠʙʰʝʨʦʟʪʘʰʦʚʘʥʽ ʪʢʘʥʠʥʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʥʝʚʝʣʠʢʘ ʛʣʠʙʠʥʘ ʟʦʥ 

ʥʝʢʨʦʪʠʯʥʠʭ ʽ ʧʘʨʘʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ. 

ʇʨʦʮʝʩ ʢʦʘʛʫʣʷʮʽʾ ʚʠʢʣʠʢʘʻ ʦʧʽʢ ʽ ʟʤʝʨʪʚʽʥʥʷ ʪʢʘʥʠʥ ʚ ʤʽʩʮʽ ʜʽʾ ʥʘʛʨʽʚʫ, 

ʪʦʜʽ ʷʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʚʘʨʶʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʪʨʘʚʤʫʚʘʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʽʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʧʨʦʮʝʩʽ ʟʚʘʨʶʚʘʥʥʷ ʚʠʜʽʣʝʥʥʷ ʜʠʤʫ ʽ 

ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ. ɺʠʢʣʶʯʘʻʪʴʩʷ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʚ ʤʽʩʮʽ ʟʚʘʨʶʚʘʥʥʷ, ʱʦ 
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ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʽ ʣʝʛʢʦʤʫ ʟʘʛʦʶʚʘʥʥʶ ʪʢʘʥʠʥ ʧʨʦʦʧʝʨʦʚʘʥʦʛʦ 

ʦʨʛʘʥʫ, ʚʽʜʥʦʚʣʝʥʥʶ ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʪʢʘʥʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟʚʘʨʥʦʛʦ 

ʰʚʘ ʽ ʘʩʝʧʪʠʯʥʽʩʪʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 60ï80Áʉ. 

ʉʧʝʮʽʘʣʽʩʪʠ ɯʥʩʪʠʪʫʪʫ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟʤʦʛʣʠ ʚʽʜʧʨʘʮʶʚʘʪʠ ʪʘʢʽ 

ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥʠ, ʘʣʝ ʡ ʧʦʪʽʤ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʾʾ ʩʪʨʫʢʪʫʨʘ. ʇʨʠ 

ʚʧʣʠʚʽ ʩʪʨʫʤʫ ʥʝʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʯʘʩʪʢʦʚʦ ʨʫʡʥʫʶʪʴʩʷ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ, ʧʨʠ 

ʮʴʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʙʽʣʢʦʚʘ ʨʽʜʠʥʘ. ɿʘ ʨʘʭʫʥʦʢ ʢʦʘʛʫʣʷʮʽʾ (ʟʛʦʨʪʘʥʥʷ) ʙʽʣʢʘ 

ʪʢʘʥʠʥʠ çʟʚʘʨʶʶʪʴʩʷè. ʏʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʤʦʨʬʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠʥʠ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʪʦʤʫ ʨʫʙʮʷ ʚ ʟʚʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʷ ʮʴʦʛʦ ʩʣʦʚʘ ʥʝ 

ʟʘʣʠʰʘʻʪʴʩʷ. ɺʽʜʥʦʚʣʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʮʽʣʽʩʥʽʩʪʴ, ʘʣʝ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʨʫʙʮʷ. ʆʩʦʙʣʠʚʦ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ 

ʩʪʨʫʢʪʫʨʘ ʢʠʰʝʯʥʠʢʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʦʾ ʟʚʘʨʶʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ  ̒ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʛʝʨʤʝʪʠʯʥʽ ʽ ʜʦʩʪʘʪʥʴʦ ʤʽʮʥʽ ʟôʻʜʥʘʥʥʷ ʨʦʟʨʽʟʽʚ ʪʢʘʥʠʥʠ 

ʧʦʚʟʜʦʚʞʥʽʤʠ ʽ ʢʽʣʴʮʝʚʠʤʠ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʥʮʝʪʽʚ ʪʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʪʠʩʢʘʯʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʩʚʠʥʷʭ: 

¶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʧʦʣʷʨʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʽʥʮʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʟôʻʜʥʘʥʥʷ 

ʧʦʚʟʜʦʚʞʥʽʭ ʨʦʟʨʽʟʽʚ ʩʝʨʦʟʥʦʾ ʽ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ, ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ 

ʜʽʣʷʥʢʠ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ ʪʦʯʢʦʚʠʤ ʟʚʘʨʥʠʤ ʰʚʦʤ ʟ̔ ʜʦʩʷʛʥʝʥʥʷʤ 

ʧʦʚʥʦʾ ʛʝʨʤʝʪʠʯʥʦʩʪʽ; 

¶ ʜʦʩʷʛʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʮʠʨʢʫʣʷʨʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ 

ʥʘʢʣʘʜʘʥʥʷʤ ʦʜʥʦʨʷʜʥʦʛʦ ʩʝʨʦ-ʩʝʨʦʟʥʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ. ʇʦʚʥʘ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤ 

ʨʦʟʪʠʥʦʤ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠ ʮʴʦʤʫ ʤʽʩʮʝ 

ʥʘʢʣʘʜʘʥʥʷ ʜʘʥʦʛʦ ʰʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ. 



 
67 

ʅʘʢʦʧʠʯʝʥʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʴʦ ʧʨʠʚʘʙʣʠʚʦʛʦ ʰʚʘ, ʪʦʥʢʦʛʦ, ʨʽʚʥʦʛʦ, ʷʢʠʡ 

ʥʝ ʜʝʬʦʨʤʫʻ ʽ ʥʝ ʟʤʝʥʰʫʻ ʧʨʦʩʚʽʪ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ. 

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʧʨʦʦʧʝʨʦʚʘʥʦ ʙʽʣʴʰʝ ʥʽʞ 2 ʪʠʩ. 

ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʯʠ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʉʪʚʦʨʝʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ, ʪʦʚʩʪʦʛʦ ʪʘ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʤʘʪʢʦʚʠʭ ʪʨʫʙ, ʦʯʝʨʝʚʠʥʠ, ʘʧʦʥʝʚʨʦʟʫ, ʞʠʨʦʚʦʾ 

ʧʽʜʰʢʽʨʥʦʾ ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʰʢʽʨʠ.  

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ  ̒ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ 

ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʢʦʙʦʢ, ʢʣʝʶ, ʷʢ: 

ʥʝʤʠʥʫʯʠʡ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʾʭ ʥʘʷʚʥʽʩʪʴ ʫ ʨʘʥʽ, 

ʟʘʛʨʦʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʾ ʟ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʧʦ ʭʦʜʫ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʞ̫ʢʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʟʘʛʨʦʟʘ ʩʪʝʥʦʟʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʛʨʫʙʠʭ ʨʫʙʮʝʚʠʭ 

ʩʪʨʠʢʪʫʨ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʪʦʱʦ. 

ʅʽʞʥʠʡ ʨʫʙʝʮʴ ʫ ʟʦʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʟʙʽʣʴʰʫʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʚ ʪʠʭ ʦʙʣʘʩʪʷʭ ʭʽʨʫʨʛʽʾ, ʜʝ ʣʽʛʘʪʫʨʥʠʡ ʽ ʘʧʘʨʘʪʥʠʡ ʰʦʚ 

ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʦ ʧʦʢʣʘʩʪʠ. ʎʝ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦ- ʪʘ ʧʘʥʢʨʝʘʪʦʜʠʛʝʩʪʠʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʦʧʝʨʘʮʽʾ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʤʘʪʢʦʚʠʭ ʪʨʫʙ [206, 248-253]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʚ ʚʽʜʢʨʠʪʽʡ, ʪʘʢ ʽ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ʘʙʜʦʤʽʥʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ 

[208, 254-267]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʜʦʩʚʽʜʫ ʧʦʥʘʜ 2500 ʩʪʝʥʜʦʚʠʭ ʜʦʩʣʽʜʽʚ, ʧʦʥʘʜ 1500 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʦʥʘʜ 500 ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʽ ʙʽʦʬʽʟʠʯʥʽ 

ʝʬʝʢʪʠ ʚʧʣʠʚʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʥʘ ʞʠʚʽ ʪʢʘʥʠʥʠ. 

ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʞʠʚʠʭ ʪʢʘʥʠʥ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ çʧʨʦʙʠʚʘʻè ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ ʪʢʘʥʠʥ ʜʦ 

ʤʽʥʽʤʫʤʫ. ɿʤʽʥʠ ʪʢʘʥʠʥ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʮʠʭ ʫʤʦʚ, ʥʝʟʚʦʨʦʪʥʽ, ʧʦʚʪʦʨʥʝ 

ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʟ ʧʦʜʽʙʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʪʨʠʤʘʪʠ 
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ʥʝ ʚʜʘʻʪʴʩʷ. ʊʘʢʠʡ ʩʪʘʥ ʪʢʘʥʠʥ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʦʜʠʥ ʨʘʟ, ʽ ʜʣʷ ʢʦʞʥʦʾ 

ʪʢʘʥʠʥʠ ï ʟʘ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʧʨʦʙʠ ʧʦʚʪʦʨʥʦʛʦ ʦʜʝʨʞʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʝʬʝʢʪʫ ʙʝʟʨʝʟʫʣʴʪʘʪʥʽ. ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʦʜʥʽʡ ʜʽʣʷʥʮʽ. 

ɺʝʣʠʯʠʥʠ ʩʠʣʠ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ, ʘ ʪʘʢʦʞ ʾʭ ʩʧʝʮʽʘʣʴʥʝ ʧʦʜʘʥʥʷ ʟʘ 

ʨʦʟʨʦʙʣʝʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʫʡʥʘʮʽʶ ʤʝʤʙʨʘʥ ʙʝʟ ʫʪʚʦʨʝʥʥʷ 

ʚʦʛʥʠʱ ʥʝʢʨʦʟʫ. ʎʠʤ ʪʝʭʥʦʣʦʛʽʷ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʢʦʘʛʫʣʷʮʽʾ. ʊʦʤʫ ʪʢʘʥʠʥʠ ʧʦ ʣʽʥʽʾ ʟʜʽʡʩʥʝʥʥʷ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟʙʝʨʽʛʘʶʪʴ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʥʘʜ ʦʧʝʨʘʮʽʡʥʠʤ ʧʦʣʝʤ ʥʝʤʘʻ 

ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʪʘ ʜʠʤʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʜʦʟʦʚʘʥʘ ʜʝʥʘʪʫʨʘʮʽʷ ʪʘ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ ʤʦʣʝʢʫʣ ʙʽʣʢʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʢʽʥʮʝʚʽ ʛʨʫʧʠ ʤʦʣʝʢʫʣ ʙʽʣʢʘ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟôʻʜʥʫʶʪʴʩʷ 

ʦʜʥʘ ʟ ʦʜʥʦʶ. ɺʘʨʽʘʥʪʘʤʠ ʟôʻʜʥʘʥʥʷ ʻ ʷʢ ʨʝʧʦʣʽʤʝʨʠʟʘʮʽʷ, ʪʘʢ ʽ ʟʘʧʫʩʢ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʘʢʮʽʡ. ʈʝʧʦʣʽʤʝʨʠʟʘʮʽʷ ʚʦʣʦʢʦʥ ʢʦʣʘʛʝʥʫ, ʫʪʚʦʨʝʥʥʷ 

ʟôʻʜʥʘʥʴ ʤʽʞ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʩʧʦʣʫʢʘʤʠ, ʚʦʣʦʢʥʘʤʠ ʪʘ ʤʝʤʙʨʘʥʘʤʠ ʢʣʽʪʠʥ ʟʘʙʝʟʧʝʯʫʻ ʟôʻʜʥʘʥʥʷ ʜʚʦʭ 

ʜʽʣʷʥʦʢ ʪʢʘʥʠʥʠ. ʅʘʷʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʛʦ ʢʦʣʘʛʝʥʫ ʧʦ ʣʽʥʽʾ 

ʰʚʘ ʩʪʚʦʨʶʻ ʤʦʨʬʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʤʽʮʥʦʩʪʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ.  

ʅʘʩʣʽʜʢʦʤ ʜʝʥʘʪʫʨʘʮʽʾ ʪʘ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʦʣʝʢʫʣ ʙʽʣʢʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʻ ʧʦʨʫʰʝʥʥʷ ʾʭ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ 

ʟʫʤʦʚʣʶʻ ʟʘʛʠʙʝʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʩʪʝʨʠʣʽʟʘʮʽʶ ʜʽʣʷʥʢʠ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. ʋʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʚôʷʟʢʽʚ ʟʘʢʽʥʯʝʥʴ ʤʦʣʝʢʫʣ ʙʽʣʢʘ ʟ 

ʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ ʽʥʰʠʭ ʤʦʣʝʢʫʣ ʟʘʧʫʩʢʘʻ ʨʝʘʢʮʽʾ ʟʘʧʘʣʝʥʥʷ ʟ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʩʪʘʜʽʾ, ʩʠʥʪʝʟʫ ʚʦʣʦʢʦʥ, ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʷʮʽʡ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʩʫʪʥʷ ʩʪʘʜʽʷ ʧʦʩʠʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʝʢʨʦʟʫ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻ ʚʩʽ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʚ ʧʝʨʰʽ 3 ʜʦʙʠ 

ʧʽʩʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʠʡ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ. ʊʘʢ, ʚʞʝ 

ʥʘ 9-ʪʫ ʜʦʙʫ ʚ ʨʘʥʽ ʚʠʷʚʣʷʶʪʴ ʟʨʽʣʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ. ʂʨʽʤ ʰʚʠʜʢʦʩʪʽ, 
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ʚʽʜʟʥʘʯʝʥʠʡ ʪʢʘʥʠʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʫ ʟʘʛʦʻʥʥʷ. ʊʘʢ, ʥʘʚʢʦʣʦ ʣʽʥʽʾ 

ʟʚʘʨʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʜʠʥ, 

ʯʝʨʝʟ 45 ʜʽʙ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʯʝʨʝʟ ʣʽʥʽʶ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʢʨʽʟʴ ʥʝʾ ʙʘʨʚʥʠʢʘ. 

ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʢʨʦʪʠʟʦʚʘʥʠʭ ʪʢʘʥʠʥ ʧʦ ʣʽʥʽʾ ʟôʻʜʥʘʥʥʷ ʪʘ ʩʧʨʷʤʦʚʘʥʠʡ 

ʧʝʨʝʙʽʛ ʨʝʛʝʥʝʨʘʮʽʾ ʥʦʚʦʫʪʚʦʨʝʥʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʤʽʩʪʠʪʴ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʛʨʫʙʠʭ ʚʦʣʦʢʦʥ. ʆʪʞʝ, ʯʝʨʝʟ ʪʨʠʚʘʣʠʡ ʯʘʩ ʨʫʙʝʮʴ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʣʽʥʽʶ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʥʝʤʦʞʣʠʚʦ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ 

[268]. 

ʇʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʥʘʢʣʘʜʘʥʥʶ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘ ʩʪʽʥʢʫ 

ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʪʘ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʘʥʘʩʪʦʤʦʟʽʚ. 

ɹʦʥʜʘʨʴ ɻ. ɺ. ʽ ʽʥ. (2011) ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʩʪʽʥʮʽ 

ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʚ ʤʦʤʝʥʪ 

ʟʚʘʨʶʚʘʥʥʷ ʟʦʥʘ ʚʠʜʠʤʠʭ ʟʤʽʥ ʚʠʷʚʠʣʘʩʷ ʜʝʱʦ ʰʠʨʰʦʶ ʚʽʜ ʧʣʦʱʽ ʨʦʙʦʯʦʾ 

ʧʦʚʝʨʭʥʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʟʘʪʠʩʢʘʯʘ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʤʽʥʘ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥ 

ʥʘʚʢʦʣʦ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ, ʷʢʝ ʟʥʠʢʘʣʦ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ ʽ 

ʪʢʘʥʠʥʠ ʥʘʙʫʚʘʣʠ ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʣʴʦʨʫ. ɺ ʥʘʩʪʫʧʥʽ ʜʝʢʽʣʴʢʘ ʜʽʙ ʚʠʜʠʤʠʭ 

ʟʤʽʥ ʪʢʘʥʠʥ ʥʘʚʢʦʣʦ ʤʽʩʮʷ ʟʘʚʘʨʶʚʘʥʥʷ ʥʝ ʙʫʣʦ. ʏʝʨʝʟ 7ï8 ʜʽʙ ʟôʷʚʣʷʣʠʩʷ 

ʪʦʥʢʽ ʨʫʙʮʽ ʙʝʟ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʥʘʚʢʦʣʦ ʥʠʭ. ʇʣʦʱʘ ʚʠʨʘʞʝʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʥʘ ʤʦʤʝʥʪ ʟʚʘʨʶʚʘʥʥʷ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚ 100 ʨʘʟʽʚ ʟʦʥʘ ʟʚʘʨʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ 

ʧʦʣʦʩʫ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʾ ʙʝʟʩʪʨʫʢʪʫʨʥʦʾ ʤʘʩʠ, ʟ ʦʙʠʜʚʦʭ ʙʦʢʽʚ ʷʢʦʾ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩ ̫ʟʤʽʥʠ ʪʢʘʥʠʥ ʚʠʨʘʞʝʥʽ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ 

ʚʽʜ ʰʚʘ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚ 400 ʨʘʟʽʚ ʥʘʚʽʪʴ ʫ ʟʦʥʽ ʚʠʨʘʞʝʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ 

ʥʝʢʨʦʟʫ (ʟʦʥʽ ʰʚʘ) ʚʠʷʚʣʝʥʽ ʝʣʝʤʝʥʪʠ ʟʙʝʨʝʞʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʢʘʥʠʥʠ. ʋ 

çʧʝʨʝʭʽʜʥʽʡ ʟʦʥʽè ʥʘ ʚʽʜʩʪʘʥʽ 2ï3 ʤʤ ʚʽʜ ʢʨʘʶ ʰʚʘ ʦʙʦʣʦʥʢʠ ʩʪʽʥʢʠ ʢʠʰʢʠ 

ʟʙʝʨʝʞʝʥʽ ʽ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʜʦʚʦʣʽ ʯʽʪʢʦ, ʭʦʯʘ ʚʠʷʚʣʝʥʦ ʽ ʚʦʛʥʠʱʘ 

ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ. ʇʝʨʝʚʘʞʘʻ ʩʫʜʠʥʥʘ ʨʝʘʢʮʽʷ ï ʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʘʤʠ ʽ ʣʽʤʬʦʮʠʪʘʤʠ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʥʝʢʨʦʪʠʯʥʽ 



 
70 

ʟʤʽʥʠ ʩʪʽʥʦʢ ʩʫʜʠʥ, ʢʨʦʚʦʚʠʣʠʚʠ. ʈʘʟʦʤ ʟ̔ çʟʦʥʦʶ ʟʚʘʨʶʚʘʥʥʷè ʚ ʮʠʭ 

ʜʽʣʷʥʢʘʭ ʪʢʘʥʠʥʠ ʚʠʷʚʣʷʶʪʴ ʦʟʥʘʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ. ʅʘʩʪʫʧʥʘ ï ʮʝ çʟʦʥʘ ʚʽʜʥʦʚʣʝʥʥʷè, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʥʘ 4ï6 ʤʤ 

ʚʽʜ ʢʨʘʶ ʰʚʘ. ɺ ʮʽʡ ʟʦʥʽ ʦʙʦʣʦʥʢʠ ʩʪʽʥʢʠ ʟʙʝʨʝʞʝʥʽ, ʩʫʜʠʥʥʽ ʟʤʽʥʠ ʟʥʘʯʥʦ 

ʤʝʥʰ ʚʠʨʘʞʝʥʽ. ʉʫʜʠʥʠ ʨʦʟʰʠʨʝʥʽ, ʟʘʧʦʚʥʝʥʽ ʢʨʦʚôʶ, ʤʽʩʮʷʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʟ, ʩʪʽʥʢʠ ʩʫʜʠʥ ʟ ʦʟʥʘʢʘʤʠ ʬʽʙʨʠʥʦʾʜʥʦʛʦ ʽ ʤʫʢʦʾʜʥʦʛʦ 

ʥʘʙʨʷʢʘʥʥʷ. ʅʘʙʨʷʢ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʭʦʯʘ ʦʟʥʘʢʠ 

ʟʘʧʘʣʝʥʥʷ ʟʛʘʩʘʶʪʴ. ɺʠʟʥʘʯʘʶʪʴ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʉʝʨʝʜ 

ʪʢʘʥʠʥʥʦʛʦ ʜʝʪʨʠʪʫ ʚʠʜʥʦ ʟʘʣʠʰʢʠ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʽʥʪʨʘʤʫʨʘʣʴʥʦʛʦ ʥʝʨʚʦʚʦʛʦ ʩʧʣʝʪʽʥʥʷ,  ʚʠʨʘʞʝʥʘ ʟʘʧʘʣʴʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ. ʅʘ ʚʽʜʩʪʘʥʽ 8ï10 ʤʤ ʚʽʜ ʢʨʘʶ ʟʚʘʨʥʦʛʦ ʰʚʘ ʟʤʽʥ ʚ ʪʢʘʥʠʥʘʭ ʥʝ 

ʚʠʷʚʣʝʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ 

ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʝʣʝʢʪʨʦʟʚʘʨʥʦʛʦ ʰʚʘ ʥʝʛʣʠʙʦʢʽ ʽ ʟʚʦʨʦʪʥʽ, ʘ 

ʥʘʷʚʥʽʩʪʴ ʚ ʟʦʥʽ ʟʚʘʨʶʚʘʥʥʷ ʜʽʣʷʥʦʢ ʪʢʘʥʠʥ ʟ̔ ʥʝʧʦʰʢʦʜʞʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʪʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʨʝʛʝʥʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ [269]. 

ʃʷʰʝʥʢʦ ɸ. ɸ. (1999) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʢʨʦʣʷʭ ʬʦʨʤʫʚʘʚ ʜʚʦʭʨʷʜʥʽ 

ʪʦʚʩʪʦʪʦʚʩʪʦʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʧʦ ʪʠʧʫ çʙʽʢ ʫ ʙʽʢè ʪʘ çʢʽʥʝʮʴ ʫ ʢʽʥʝʮʴè 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. ɸʚʪʦʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʥʘ 7-ʤʫ ʜʦʙʫ ʤʽʮʥʽʩʪʴ 

ʟʚʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʩʷʛʘʣʘ 1/3 ʤʽʮʥʦʩʪʽ ʥʝʧʦʰʢʦʜʞʝʥʦʾ ʢʠʰʢʠ, ʘ ʯʝʨʝʟ 2 

ʤʽʩʷʮʽ ʩʷʛʘʣʘ ʤʽʮʥʦʩʪʽ ʥʝʧʦʰʢʦʜʞʝʥʦʾ ʢʠʰʢʠ. ʇʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. ʊʘʢʦʞ 

ʘʚʪʦʨ ʧʦʨʽʚʥʶʚʘʚ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʟʚʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʥʮʝʪʘ ʪʘ ʘʧʘʨʘʪʽʚ çʄʘʥʞʝʪʘè ʽ çʇʝʨʠʤʝʪʨè. ʇʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ 

ʙʫʣʠ ʥʘʡʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʘ ʝʧʽʪʝʣʽʟʘʮʽʷ ʧʦʯʠʥʘʣʘʩʷ ʰʚʠʜʰʝ ʚ ʛʨʫʧʽ ʨʫʯʥʦʛʦ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʥʮʝʪʘ [270]. 

ʇʦʜʧʨʷʪʦʚ ʉ. ɭ. ʽ ʽʥ. (2017) ʜʦʩʣʽʜʞʫʚʘʣʠ ʭʘʨʘʢʪʝʨ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥ 

ʩʪʨʫʢʪʫʨʠ ʪʢʘʥʠʥ ʩʪʽʥʢʠ ʰʣʫʥʢʘ ʪʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʝʣʝʢʪʨʠʯʥʦʾ 

ʥʘʧʨʫʛʠ. ɸʚʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʝʣʝʢʪʨʦʟʚʘʨʥʝ ʟôʻʜʥʘʥʥʷ ʰʣʫʥʢʘ ʪʘ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʚʢʣʶʯʘʻ ʪʨʠ ʩʢʣʘʜʦʚʽ: ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʟʥʠʢʥʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʤʝʤʙʨʘʥ; ʟʣʠʪʪʷ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ 
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ʢʣʽʪʠʥ; ʚʪʨʘʪʘ ʩʪʨʫʢʪʫʨʠ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʛʣʘʜʢʦʤôʷʟʦʚʠʭ ʢʣʽʪʠʥ ʪʘ 

ʫʪʚʦʨʝʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʦʟʚʘʨʥʦʛʦ ʰʚʘ. ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʫʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʟʚʘʨʥʦʛʦ ʰʚʘ ʟʤʽʥʠ ʪʢʘʥʠʥ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʴ ʥʝ ʙʽʣʴʰʝ 1 ʤʤ 

ʟʘ ʤʝʞʽ ʥʘʢʣʘʜʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ [271]. 

ʊʘʢʦʞ ʧʨʦʚʦʜʷʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ [272-277]. 

ʌʫʨʤʘʥʦʚ ʖ. ʆ. ʽ ʽʥ. (2002) ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʚʘʨʥʝ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ 

ʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʢʨʦʣʷʭ ʪʘ ʩʚʠʥʷʭ. ɺʠʚʯʝʥʦ ʨʝʘʢʮʽʾ ʪʢʘʥʠʥ ʽ ʢʣʽʪʠʥ ʥʘ 

ʜʽʶ ʝʣʝʢʪʨʦʩʪʨʫʤʫ ʚ ʜʽʣʷʥʮʽ ʰʚʘ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʪʘ ʚʽʜʜʘʣʝʥʽ ʨʝʘʢʪʠʚʥʽ 

ʟʤʽʥʠ ʚ ʟʦʥʽ ʦʧʝʨʘʮʽʾ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʚʘʨʶʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ, ʘ ʩʧʝʮʠʬʽʯʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʪʦʯʫʶʯʠʭ ʪʢʘʥʠʥʘʭ 

ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ ʩʪʨʫʢʪʫʨ ʘʥʘʣʦʛʽʯʥʽ ʟ ʪʘʢʠʤʠ ʧʨʠ 

ʰʦʚʥʦʤʫ ʟôʻʜʥʘʥʥʽ [274]. 

ɿʘʭʘʨʘʰ ʄ. ʇ. ʽ ʽʥ. (2010) ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʟʰʠʨʝʥʦʾ ʧʘʧʽʣʝʢʪʦʤʽʾ ʟ 

ʚʠʜʘʣʝʥʥʷʤ ʪʢʘʥʠʥ ʚʝʣʠʢʦʛʦ ʩʦʩʦʯʢʘ ɼʇʂ ʟ ʧʫʭʣʠʥʦʶ, ʘʧʘʨʘʪʦʤ ɽʂ-300ʄ1 

ʩʧʦʯʘʪʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʘʨʥʦʛʦ ʰʚʘ ʬʦʨʤʫʚʘʣʠ ʟʘʜʥʶ ʛʫʙʫ ʘʥʘʩʪʦʤʦʟʫ 

ʤʽʞ ʩʪʽʥʢʘʤʠ ʉɾʇ ʪʘ ʧʨʦʪʦʢʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ɼʝʬʝʢʪ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ɼʇʂ ʟʘʢʨʠʚʘʣʠ ʰʣʷʭʦʤ ʥʘʢʣʘʜʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ ʤʽʞ ʚʽʣʴʥʠʤʠ 

(ʥʝʟʚʘʨʝʥʠʤʠ) ʯʘʩʪʠʥʘʤʠ ʩʪʽʥʦʢ ʉɾʇ, ʧʨʦʪʦʢʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʽ ɼʇʂ. 

ɼʫʦʜʝʥʦʪʦʤʥʠʡ ʦʪʚʽʨ ʟʘʰʠʚʘʣʠ ʰʣʷʭʦʤ ʥʘʢʣʘʜʝʥʥʷ ʦʢʨʝʤʠʭ ʚʫʟʣʦʚʠʭ ʰʚʽʚ. 

ʇʽʩʣʷ ʦʧʝʨʘʮʽʾ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ ʘʥʘʩʪʦʤʦʟʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ [278]. 

ʃʠʪʚʠʥʝʥʢʦ ʆ. ʄ. (2002) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʢʨʦʣʷʭ ʪʘ ʩʚʠʥʷʭ ʘʧʘʨʘʪʦʤ 

ɽʂ-300ʄ1 ʧʨʦʚʦʜʠʚ ʟʚʘʨʶʚʘʥʥʷ ʨʘʥʠ ʩʪʽʥʢʠ ɾʄ, ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ ʪʘ 

ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭʨʷʜʥʦʛʦ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʫ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʫʩʧʽʰʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʦʜ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ, 

ʘʥʘʣʦʛʽʯʥʦ ʧʨʦʚʝʜʝʥʦ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʭʦʣʝʮʠʩʪʦʪʦʤʥʦʾ ʨʘʥʠ, 

ʛʝʨʤʝʪʠʟʘʮʽʶ ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ ʪʘ ʚ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦ 

ʥʘʢʣʘʜʝʥʦ ʚʥʫʪʨʽʰʥʽʡ ʨʷʜ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʍɼɸ, ʘ ʚ ʽʥʰʦʛʦ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʤʽʞʢʠʰʢʦʚʦʛʦ ʘʥʘʩʪʦʤʦʟʫ ʟʘ ɹʨʘʫʥʦʤ. ɸʚʪʦʨ ʚʽʜʟʥʘʯʘʻ, ʱʦ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ (ɽɿ) ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ 
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ʩʪʚʦʨʝʥʥʷ ʤʽʮʥʠʭ ʛʝʨʤʝʪʠʯʥʠʭ ʟôʻʜʥʘʥʴ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ. ʆʩʦʙʣʠʚʦ 

ʚʝʣʠʢʽ ʧʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʣʘʧʘʨʦʩʢʦʧʽʯʥʽʡ ʙʽʣʽʘʨʥʽʡ ʭʽʨʫʨʛʽʾ. 

ɺʦʥʠ ʧʦʣʷʛʘʶʪʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʤʽʥʽʽʥʚʘʟʠʚʥʦʛʦ ʝʬʝʢʪʫ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ 

ʦʧʝʨʘʮʽʾ, ʟʘʧʦʙʽʛʘʥʥʽ ʨʦʟʚʠʪʢʫ ʛʥʽʡʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʩʧʨʦʱʝʥʥʽ ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʪʘ ʽʩʪʦʪʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ ʯʘʩʫ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɺʘʞʣʠʚʠʤ ʻ ʽ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ ɽɿ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʷ ʯʠ ʽʩʪʦʪʥʦ ʦʙʤʝʞʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʠʭ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ, ʥʝ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʣʠʰʝʥʥʷʤ ʚ ʦʨʛʘʥʽʟʤʽ ʩʪʦʨʦʥʥʽʭ ʪʽʣ [279]. 

ɹʦʡʢʦ ɺ. ɺ. ʽ ʽʥ. (2008) ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ ʤʦʜʝʣʶʚʘʣʠ ʧʝʨʠʪʦʥʽʪ 

ʰʣʷʭʦʤ ʧʝʨʬʦʨʘʮʽʾ ʩʪʽʥʢʠ ʰʣʫʥʢʫ, ʧʽʩʣʷ ʯʦʛʦ ʯʝʨʝʟ 6 ʛʦʜ ʧʨʦʚʦʜʠʣʠ 

ʟʘʚʘʨʶʚʘʥʥʷ ʨʘʥʠ ʰʣʫʥʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʠʯʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ 

ɽʂ-300ʄ1 ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʟʚʘʨʥʽ ʽ ʣʽʛʘʪʫʨʥʽ ʰʚʠ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ɺʽʜʟʥʘʯʘʣʘʩʷ ʜʦʙʨʘ ʥʘʜʽʡʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ, 

ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʟʘʧʘʣʴʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʘʭ ʪʘ ʟʥʘʯʥʦ ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ 

ʩʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ʧʨʠ ʟʘʚʘʨʶʚʘʥʥʽ, ʥʽʞ ʧʨʠ ʟʘʰʠʚʘʥʥʽ. ɸʚʪʦʨʠ ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʽʚ, ʱʦ ʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʫʞʦʨʽʜʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʮʝ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʙʽʛʘʶʪʴ 

ʰʚʠʜʰʝ, ʘ ʪʘʢʦʞ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʩʧʘʡʢʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɽɿ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥʘʭ ʫ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʘʭ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʘʪʠ ʥʘʜʽʡʥʦʛʦ ʽ ʛʝʨʤʝʪʠʯʥʦʛʦ ʰʚʘ ʽ ʧʨʠ ʮʴʦʤʫ ʱʝ ʡ 

ʟʤʝʥʰʫʚʘʪʠ ʯʘʩ ʦʧʝʨʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʨʶʚʘʥʥʷ ʻ ʚʘʛʦʤʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʫʰʠʚʘʥʥʶ ʜʝʬʝʢʪʽʚ ʧʦʨʦʞʥʠʩʪʠʭ ʦʨʛʘʥʽʚ ʫ ʭʽʨʫʨʛʽʾ [280]. 

ʉʘʚʠʮʴʢʘ ɯ. ʄ. ʽ ʽʥ. (2007) ʧʦʨʽʚʥʷʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʝʪʦʜʽʚ ʾʭ ʟôʻʜʥʘʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʪʘʢʽ ʪʝʨʤʽʯʥʽ ʩʧʦʩʦʙʠ, ʷʢ ɽɿ, ʧʣʘʟʤʦʚʝ ʽ ʪʝʨʤʦʩʪʨʫʤʠʥʥʝ ʟʚʘʨʶʚʘʥʥʷ. ɼʘʥʽ 

ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʛʝʤʦʩʪʘʟ, ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʚʩʽʭ 

ʰʘʨʽʚ ʩʪʽʥʦʢ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ, ʘ ʪʘʢʦʞ ʩʪʝʨʠʣʴʥʽʩʪʴ ʫ ʟʦʥʽ ʟôʻʜʥʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩʠ ʘʣʴʪʝʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
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ʘʧʘʨʘʪʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʧʨʠ ʧʣʘʟʤʦʚʦʤʫ ʽ ʪʝʨʤʦʩʪʨʫʤʠʥʥʦʤʫ 

ʟôʻʜʥʘʥʥʷʭ. ɽʧʽʪʝʣʽʟʘʮʽʷ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʰʣʫʥʢʫ ʽ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʨʠʚʘʣʘ 60 ʜʽʙ, ʧʣʘʟʤʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ï 

30ï45 ʜʽʙ ʪʘ ʪʝʨʤʦʩʪʨʫʤʠʥʥʦʛʦ ï ʚʽʜ 21 ʜʦ 60 ʜʽʙ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʘʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʟôʻʜʥʘʥʥʽ 

ʽʥʬʽʢʦʚʘʥʠʭ ʪʢʘʥʠʥ [281]. 

ʊʘʢʦʞ ʜʦ ɽɿ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʩʧʦʩʽʙ ʙʽʧʦʣʷʨʥʦʾ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ LigaShurʝ, ʘʣʝ ʜʘʥʠʡ ʘʧʘʨʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʨʦʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʩʫʜʠʥ [282-290]. Schulze S. 

et al. (2010) ʟʘ ʜʦʧʦʤʦʛʦʶ LigaShurʝ ʫ 102 ʧʘʮʽʻʥʪʽʚ ʫʩʧʽʰʥʦ ʧʨʦʚʝʣʠ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʝ ʟʘʚʘʨʶʚʘʥʥʷ ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ [291]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢ 

ʨʦʟʩʽʯʝʥʥʷ ʪʢʘʥʠʥ ʟ ʦʜʥʦʯʘʩʥʦʶ ʟʫʧʠʥʢʦʶ ʢʨʦʚʦʪʝʯʽ, ʪʘʢ ʽ ʥʘʩʪʫʧʥʝ ʾʭ 

ʙʝʟʰʦʚʥʝ ʟôʻʜʥʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʯʫʞʦʨʽʜʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʪʦʛʦ, ʱʦ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʙʽʛʘʶʪʴ ʰʚʠʜʰʝ. ʉʝʨʝʜ ʜʘʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʡʙʽʣʴʰ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʢʣʽʥʽʯʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤ ʻ 

ʨʦʟʨʦʙʣʝʥʠʡ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ ʩʧʦʩʽʙ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʤôʷʢʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ çʇʘʪʦʥʤʝʜè. ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʚ ʧʝʨʰʽ 3 ʜʦʙʠ ʧʽʩʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ, 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʠʡ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʚ ʟʦʥʽ ʟʚʘʨʶʚʘʥʥʷ ʜʽʣʷʥʦʢ ʪʢʘʥʠʥ ʟ̔ ʥʝʧʦʰʢʦʜʞʝʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. ʊʘʢʦʞ ʤʝʪʦʜ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟʛʽʜʥʦ ʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [280, 281] ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʚ ʫʤʦʚʘʭ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. 

ʈʝʟʶʤʝ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ ʧʨʠ 

ʧʦʨʫʰʝʥʥʽ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, 

ʪʘʢ ʽ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʪʘ ʾʭ ʥʘʩʣʽʜʢʘʤʠ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ ʪʘ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʧʦʷʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʝʧʣʝʨʥʠʭ 

ʘʧʘʨʘʪʽʚ ʪʘ ʢʦʤʧʨʝʩʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ, ʯʝʨʝʟ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʩʢʣʘʜʥʝʥʴ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ. 

ʇʨʘʢʪʠʯʥʦ ʥʝʚʠʨʽʰʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ ʚ ʫʤʦʚʘʭ 

ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʪʘ ʦʩʦʙʣʠʚʦ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. ʏʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʰʚʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʛʦʩʪʨʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʟ 

ʙʦʢʫ ʦʨʛʘʥʽʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ, ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʚʝʩʪʠ ʦʜʥʦʝʪʘʧʥʝ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʝ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ, ʘ 

ʚʠʤʘʛʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʘʣʦʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ï ʟʥʘʯʥʦ 

ʧʦʜʦʚʞʫʻ ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʭʚʦʨʦʛʦ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʽʥʪʨʘ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚʥʘʩʣʽʜʦʢ 

ʧʦʚʪʦʨʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ ʧʦʨʫʰʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʞʦʚʯʦʚʽʜʪʦʢʫ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ 

ʥʘʜʽʡʥʽ ɹɼɸ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʾʭʥʴʦʛʦ 

ʟʘʧʘʣʝʥʥʷ. 
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ʈʆɿɼɯʃ 2 

   ʌʆʈʄʋɺɸʅʅʗ ɹɯʃɯʆɼʀɻɽʉʊʀɺʅʀʍ ʊɸ 

ʄɯɾʂʀʐʂʆɺʀʍ ɸʅɸʉʊʆʄʆɿɯɺ ʄɽʊʆɼʆʄ ɺʏ-

ɽʃɽʂʊʈʆɿɺɸʈʖɺɸʅʅʗ ʄôʗʂʀʍ ɹɯʆʃʆɻɯʏʅʀʍ ʊʂɸʅʀʅ 

ɺ ɽʂʉʇɽʈʀʄɽʅʊɯ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʨʦʟʜʽʣ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʫ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʪʘ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʤʝʪʦʜʦʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ, ʩʪʚʦʨʝʥʥʶ ʩʪʘʙʽʣʴʥʦʾ ʤʦʜʝʣʽ ʞʦʚʯʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʘʥʘʩʪʦʤʦʟʽʚ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʽ 

ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ 

ʬʦʨʤʫʚʘʥʥʷ  ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʦʨʛʘʥʘʭ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ 

ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ. 

ɿʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʠʡ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʤʽʮʥʦʩʪʽ, 

ʥʘʜʽʡʥʦʩʪʽ ʩʪʚʦʨʝʥʠʭ ʟôʻʜʥʘʥʴ ʪʘ ʚʠʷʚʣʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʟʤʽʥ ʫ 

ʟʦʥʘʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʦʪʦʯʫʶʯʠʭ ʪʢʘʥʠʥʘʭ. ʉʝʨʝʜ ʟʘʚʜʘʥʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʨʽʚʥʷʪʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʰʦʚʥʠʤ ʤʝʪʦʜʦʤ ʷʢ ʚ ʫʤʦʚʘʭ 

ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʾʭʥʴʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʘ ʬʦʥʽ ʞʦʚʯʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ.  

ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʚ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 50 ʢʨʦʣʽʚ 

ʧʦʨʦʜʠ çʐʠʥʰʠʣʘè ʚʘʛʦʶ 2,5ï3,5 ʢʛ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʠ ʜʦʪʨʠʤʫʚʘʣʠʩʷ 

ʚʠʤʦʛ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʥʘʢʘʟʦʤ ˉ 249 ʄʆʅ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 
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ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʦʩʣʽʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ 

ʪʚʘʨʠʥʘʭè. 

2.1. ʄʦʜʝʣʶʚʘʥʥʷ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ 

 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɾʇ ʥʘʤʠ ʟʘ ʤʝʪʫ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʩʪʚʦʨʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʾ ʤʦʜʝʣʽ ʛʦʩʪʨʦʛʦ ʨʦʟʣʠʪʦʛʦ ɾʇ, ʷʢʘ ʙʠ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʟʥʘʯʥʠʭ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʘʭ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʤʦʞʣʠʚʝ ʚ ʪʨʴʦʭ ʧʨʠʥʮʠʧʦʚʦ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ï ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ, ʛʦʩʪʨʠʡ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʩʦʯʫʚʘʣʴʥʦʛʦ ɾʇ. ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ɾʇ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʦʩʦʙʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʫ ʚ ʙʽʣʽʘʨʥʽʡ 

ʩʠʩʪʝʤʽ, ʯʝʨʝʟ ʷʢʠʡ ʞʦʚʯ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʪʨʘʧʣʷʻ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ 

(ʙʽʣʽʦʧʝʨʠʪʦʥʝʘʣʴʥʘ ʬʽʩʪʫʣʘ), ʘʙʦ ʚ ʷʢʠʡ ʚʚʦʜʠʪʴʩʷ ʪʨʫʙʢʘ ʯʠ ʢʘʪʝʪʝʨ ʽ ʞʦʚʯ 

ʧʦʪʨʘʧʣʷʻ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʟ ʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʝʪʝʨʽʚ ʪʘ ʽʥʰʠʭ 

ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʝʨʤʽʥʫʚʘʪʠ ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ɾʇ ʥʘ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ  ʜʣʷ ʚʠʭʦʜʫ ʪʚʘʨʠʥʠ ʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʦʨʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʇʝʨʝʚʘʛʘʤʠ ʜʘʥʠʭ ʩʧʦʩʦʙʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʻ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʣʘʩʥʘ ʞʦʚʯ ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʾ 

ʨʽʚʥʦʤʽʨʥʝ ʚʠʪʽʢʘʥʥʷ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. ʎʝ ʥʘʙʣʠʞʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʤʦʜʝʣʽ ʫ ʪʚʘʨʠʥ ʜʦ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚ [292-304]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʨʝʘʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʦʜʝʣʴ ɾʇ ʚʥʘʩʣʽʜʦʢ ʧʝʨʬʦʨʘʮʽʾ ɾʄ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, ʧʨʠ ʷʢʠʭ ʨʦʟʚʠʪʦʢ ɾʇ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʦʾ ʞʦʚʯʽ. ʇʝʨʬʦʨʘʮʽʷ ɾʄ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʦʪʨʘʧʣʷʥʥʷ 

ʝʥʜʦʛʝʥʥʦʾ ʞʦʚʯʽ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʡʦʛʦ ʧʨʦʩʚʽʪʽ, ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʪʘ 

ʧʦʩʪʫʧʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʭʘʨʘʢʪʝʨʫ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʣʶʜʝʡ. ʅʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʫ ʩʪʽʥʢʠ ɾʄ ʩʪʚʦʨʶʻ 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʞʦʚʯʽ ʟ ʧʨʦʩʚʽʪʫ ɾʄ ʚ ʯʝʨʝʚʥʫ 
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ʧʦʨʦʞʥʠʥʫ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʡʦʛʦ 

ʩʪʽʥʢʘʭ. 

ɿʘ ʦʩʥʦʚʫ ʥʘʰʦʾ ʧʝʨʰʦʾ ʤʦʜʝʣʽ ʙʫʣʠ ʚʟʷʪʽ ʩʧʦʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ 

ʄʘʣʶʛʽʥʦʾ ʊ. ɸ. [305] ʪʘ ɹʽʣʦʦʢʦʛʦ ʆ. ɺ. [306]. ʊ. ɸ. ʄʘʣʶʛʽʥʘ ʟʘʧʨʦʧʦʥʫʚʘʣʘ 

ʦʨʠʛʽʥʘʣʴʥʫ ʤʦʜʝʣʴ ʛʦʩʪʨʦʛʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ. ɼʣʷ ʮʴʦʛʦ ʥʘʢʣʘʜʘʣʠ 

ʣʽʛʘʪʫʨʫ ʥʘ ʉɾʇ ʪʘ ʪʦʥʢʫ ʣʽʛʘʪʫʨʫ ʥʘ ʩʪʽʥʢʫ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ (ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʞʦʚʯʽ), ʢʽʥʮʽ ʣʽʛʘʪʫʨʠ ʯʝʨʝʟ ʥʽʧʝʣʴʥʫ ʪʨʫʙʢʫ ʚʠʚʦʜʠʣʠ ʥʘʟʦʚʥʽ. ɺ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʨʠʚʘʣʠ ʟʘʧʘʣʝʥʠʡ ɾʄ ʧʽʜʪʷʛʫʚʘʥʥʷʤ ʟʘ ʢʽʥʮʽ 

ʥʠʪʦʢ. ɹʽʣʦʦʢʠʡ ʆ. ɺ. ʤʦʜʝʣʶʚʘʚ ɾʇ ʰʣʷʭʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʯʝʨʝʚʥʫ 

ʧʦʨʦʞʥʠʥʫ ʞʦʚʯʽ ʽʟ ʉɾʇ ʱʫʨʘ ʯʝʨʝʟ ʩʬʦʨʤʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʨʤʦʢʦʘʛʫʣʷʮʽʾ ʜʝʬʝʢʪ ʾʾ ʩʪʽʥʢʠ. 

ʉʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ɾʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʫʪʦʞʦʚʯʽ ʙʫʚ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʫ 6 

ʢʨʦʣʽʚ. ʊʚʘʨʠʥʘʤ ʧʨʦʚʦʜʠʣʠ 2 ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷ, ʫ 1-ʡ ʜʝʥʴ ʧʨʦʚʦʜʠʣʠ 

ʚʝʨʭʥʴʦʩʝʨʝʜʠʥʥʫ ʤʽʥʽʣʘʧʘʨʦʪʦʤʽʶ, ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ɾʄ ʪʘ ʧʝʨʬʦʨʫʚʘʣʠ 

ʩʢʘʣʴʧʝʣʝʤ ʩʪʽʥʢʫ ʫ ʜʽʣʷʥʮʽ ʜʥʘ, ʜʦʚʞʠʥʦʶ ʜʦ 0,8 ʩʤ. ʇʨʠ ʮʴʦʤʫ ʚ ʯʝʨʝʚʥʫ 

ʧʦʨʦʞʥʠʥʫ ʚʠʜʽʣʷʣʦʩʷ ʚʽʜ 1,5 ʜʦ 2,5ï3,0 ʤʣ ʞʦʚʯʽ, ʷʢʘ ʤʽʩʪʠʣʠʩʷ ʚ ʤʽʭʫʨʽ. 

ʇʽʩʣʷ ʢʦʥʪʨʦʣʶ ʛʝʤʦʩʪʘʟʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʧʦʰʘʨʦʚʦ ʟʘʰʠʚʘʣʠ ʥʘʛʣʫʭʦ. 

ɺʩʽ ʪʚʘʨʠʥʠ ʫʩʧʽʰʥʦ ʚʠʡʰʣʠ ʟ ʥʘʨʢʦʟʫ, ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʾʤ ʜʘʚʘʣʠ ʧʠʪʠ ʚʦʜʫ. 

ʆʜʥʘ ʪʚʘʨʠʥʘ ʟʘʛʠʥʫʣʘ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʧʽʩʣʷ 1-ʾ ʦʧʝʨʘʮʽʾ. ʇʨʠ ʨʦʟʪʠʥʽ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʦʟʣʠʪʠʡ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ, ʫ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʟʥʘʭʦʜʠʣʦʩʷ ʙʽʣʷ 100 ʤʣ ʤʫʪʥʦʛʦ ʩʝʨʦʟʥʦʛʦ ʚʠʧʦʪʫ ʟ ʜʦʤʽʰʢʘʤʠ 

ʞʦʚʯʽ, ʦʯʝʨʝʚʠʥʘ ʙʫʣʘ ʚʢʨʠʪʘ ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʬʽʙʨʠʥʫ. 

ɯʥʰʽ ʪʚʘʨʠʥʠ ʧʦʯʫʚʘʣʠʩʷ ʥʦʨʤʘʣʴʥʦ ʽ ʯʝʨʝʟ 24 (3 ʪʚʘʨʠʥʠ) ʘʙʦ 48 ʛʦʜ 

(2 ʪʚʘʨʠʥʠ) ʧʽʩʣʷ 1-ʾ ʦʧʝʨʘʮʽʾ ʾʤ ʧʨʦʚʦʜʠʣʘʩʷ ʧʦʚʪʦʨʥʘ ʣʘʧʘʨʦʪʦʤʽʷ, ʧʽʜ ʯʘʩ 

ʷʢʦʾ ʦʮʽʥʶʚʘʚʩʷ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʜ ʧʝʨʠʪʦʥʽʪʫ ʽ ʧʨʦʚʦʜʠʣʦʩʷ ʦʩʥʦʚʥʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ï ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ. ʋ 3 ʢʨʦʣʽʚ 

ʚʠʷʚʣʝʥʦ ʤʽʩʮʝʚʠʡ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ, ʷʢʠʡ ʧʨʦʷʚʣʷʚʩʷ 

ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʬʽʙʨʠʥʫ ʥʘ ʦʨʛʘʥʘʭ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʧʨʘʚʽʡ 

ʧʽʜʨʝʙʝʨʥʽʡ ʜʽʣʷʥʮʽ, ʛʽʧʝʨʝʤʽʻʶ ʧʘʨʽʻʪʘʣʴʥʦʾ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʾ ʦʯʝʨʝʚʠʥʠ ʧʦ 

ʧʨʘʚʦʤʫ ʬʣʘʥʢʫ, ʥʝʟʥʘʯʥʦ çʧʽʜʜʫʪʠʤè ʢʠʰʝʯʥʠʢʦʤ ʪʘ ʩʧʦʚʽʣʴʥʝʥʦʶ ʡʦʛʦ 
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ʧʝʨʠʩʪʘʣʴʪʠʢʦʶ, ʞʦʚʯʽ ʪʘ ʚʠʧʦʪʫ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɺ 

ʽʥʰʠʭ 2 ʢʨʦʣʽʚ ʦʟʥʘʢ ʧʝʨʠʪʦʥʽʪʫ ʥʝ ʚʠʷʚʣʝʥʦ, ʜʝʬʝʢʪ ʫ ʩʪʽʥʮʽ ɾʄ ʙʫʚ 

ʥʝʱʽʣʴʥʦ ʧʨʠʢʨʠʪʠʡ ʨʠʭʣʠʤ ʢʦʥʛʣʦʤʝʨʘʪʦʤ ʪʢʘʥʠʥ ʟ̔ ʚʝʣʠʢʦʛʦ ʩʘʣʴʥʠʢʘ ʪʘ 

ʧʝʪʝʣʴ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ.  

ʊʘʢʽ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʞʦʚʯʽ, ʷʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʟ ʩʪʚʦʨʝʥʠʡ 

ʜʝʬʝʢʪ ʫ ʩʪʽʥʮʽ ɾʄ, ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʫ ʤʦʤʝʥʪ ʥʘʥʝʩʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʘʭʠʩʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʟʤʦʜʝʣʴʦʚʘʥʦʾ ʪʨʘʚʤʠ ɾʄ, ʦʙʤʝʞʫʶʪʴ ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʫ ʜʽʣʷʥʮʽ ʥʘʥʝʩʝʥʥʷ ʪʨʘʚʤʠ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ.  

ʆʪʞʝ, ʭʦʯ ʜʘʥʘ ʤʝʪʦʜʠʢʘ ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʘ ʜʦ ʨʝʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʚʠʪʢʫ ɾʇ, ʘʣʝ ʚʦʥʘ ʥʝʩʪʘʙʽʣʴʥʘ ʽ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

(ʩʧʨʦʛʥʦʟʫʚʘʪʠ) ʚʠʜ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʧʝʨʠʪʦʥʽʪʫ. ʊʘʢʦʞ ʚʦʥʘ ʻ 

ʪʨʘʚʤʘʪʠʯʥʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ, ʪʘʢ 

ʷʢ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ 2 ʦʧʝʨʘʮʽʡ ʧʽʜ ʟʘʛʘʣʴʥʠʤ ʟʥʝʙʦʣʝʥʥʷʤ. ɯ ʭʦʯ ʚʩʽ 

ʪʚʘʨʠʥʠ ʥʘʨʢʦʟ ʧʝʨʝʥʝʩʣʠ ʟʘʜʦʚʽʣʴʥʦ ʽ ʜʦʙʨʝ ʚʠʡʰʣʠ ʟ ʥʴʦʛʦ ʷʢ ʧʽʩʣʷ 1-ʾ ʪʘʢ ʽ 

ʧʽʩʣʷ 2-ʾ ʦʧʝʨʘʮʽʾ, ʘʣʝ ʚʘʞʢʦ ʩʢʘʟʘʪʠ, ʷʢʠʡ ʚʧʣʠʚ ʮʝ ʤʘʣʦ ʥʘ ʧʦʜʘʣʴʰʠʡ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʛʦ, ʘʣʝ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʣʠʪʦʛʦ ɾʇ. 

ʋ ʟʚôʷʟʢʫ ʟ ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʱʝʚʢʘʟʘʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʤʦʜʝʣʶʚʘʪʠ ɾʇ ʤʝʥʰ ʪʨʘʚʤʘʪʠʯʥʠʤ ʰʣʷʭʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʯʫʞʦʨʽʜʥʦʾ ʞʦʚʯʽ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʦ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ɹʽʣʦʦʢʦʛʦ ɺ. ɺ. 

[307, 308], ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʩʪʝʨʠʣʴʥʦʾ ʞʦʚʯʽ. 

ɼʘʥʫ ʤʦʜʝʣʴ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʫ 7 ʢʨʦʣʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʪʝʨʠʣʴʥʘ 

ʤʝʜʠʯʥʘ ʞʦʚʯ, ʷʢʘ ʚʚʦʜʠʣʘʩʷ ʪʚʘʨʠʥʘʤ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʠʥʥʦ ʚ ʨʽʟʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ. ʄʘʥʽʧʫʣʷʮʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʙʝʟ ʥʘʨʢʦʟʫ, ʟ ʤʝʪʦʶ ʙʝʟʧʝʯʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʥʘʜʘʚʘʣʠ ʧʦʣʦʞʝʥʥʷ ʚʥʠʟ ʛʦʣʦʚʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ 
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ʟʤʽʱʝʥʥʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʞʦʚʯ 

ʚʚʦʜʠʣʘʩʷ ʰʧʨʠʮʦʤ ʰʣʷʭʦʤ ʧʫʥʢʮʽʾ ʧʦ ʙʽʣʽʡ ʣʽʥʽʾ ʚ ʜʠʩʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɺʩʽ ʪʚʘʨʠʥʠ ʧʝʨʝʥʝʩʣʠ ʧʨʦʮʝʜʫʨʫ ʟʘʜʦʚʽʣʴʥʦ.  

ʇʦʯʘʪʢʦʚʘ ʜʦʟʘ ʩʪʘʥʦʚʠʣʘ 5 ʤʣ ʞʦʚʯʽ, ʚ ʢʦʞʥʦʾ ʥʘʩʪʫʧʥʦʾ ʪʚʘʨʠʥʠ ʜʦʟʘ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 5 ʤʣ (ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 30 ʤʣ ʥʘʩʪʫʧʥʘ ʜʦʟʘ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ 

ʚʽʜʨʘʟʫ ʥʘ 10 ʤʣ) ʽ ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 40 ʤʣ. ʏʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʣʘʧʘʨʦʪʦʤʽʾ ʥʝʟʥʘʯʥʽ ʦʟʥʘʢʠ ʟʘʧʘʣʝʥʥʷ ʦʯʝʨʝʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʾʾ ʛʽʧʝʨʝʤʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʽʣʴʢʠ ʚ ʪʚʘʨʠʥʠ, ʷʢʽʡ ʙʫʣʦ ʚʚʝʜʝʥʦ 40 ʤʣ ʞʦʚʯʽ. ʈʦʟʣʠʪʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʟ ʚʠʧʦʪʦʤ ʪʘ ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʬʽʙʨʠʥʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 

ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ. ʊʘʢʦʞ ʫ ʞʦʜʥʦʾ ʪʚʘʨʠʥʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʽʣʴʥʦʾ ʞʦʚʯʽ ʚ 

ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʯʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʾʾ ʚʚʝʜʝʥʥʷ, ʥʘʚʽʪʴ ʧʨʠ ʚʚʝʜʝʥʥʽ ʞʦʚʯʽ 

ʚ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ. ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʜʽʡʪʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʩʪʝʨʠʣʴʥʘ ʞʦʚʯ, ʚʚʝʜʝʥʘ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʟʜʦʨʦʚʠʭ 

ʪʚʘʨʠʥ, ʝʣʽʤʽʥʫʻʪʴʩʷ ʦʯʝʨʝʚʠʥʦʶ ʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ. 

ʅʘʩʪʫʧʥʠʤ ʤʝʪʦʜʦʤ ʚʠʢʣʠʢʘʪʠ ɾʇ ʩʪʘʣʘ ʤʦʜʝʣʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ 

ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʞʦʚʯʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʟʙʫʜʥʠʢʦʤ. 

ʇʨʦʪʦʪʠʧʦʤ ʥʘʰʦʾ ʤʦʜʝʣʽ ʩʪʘʣʠ ʨʦʙʦʪʠ ʨʷʜʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʘʚʪʦʨʽʚ. 

Andersson R. et al. (1991)  ʧʨʦʚʦʜʠʣʠ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʫ ʱʫʨʽʚ ʰʣʷʭʦʤ 

ʽʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʠ E. coli 3ʭ108 ʂʋʆ/ʤʣ ʨʘʟʦʤ ʟ̔ 1 ʤʣ 

ʞʦʚʯʽ ʯʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ [86]. 

Sheffield E. A. (1993) ʚʠʢʣʠʢʘʚ ʧʝʨʠʪʦʥʽʪ ʰʣʷʭʦʤ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʯʫʞʦʨʽʜʥʦʾ ʞʦʚʯʽ ʽʟ ʢʫʣʴʪʫʨʦʶ ɽ. coli ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʟ 

ʧʦʣʽʭʣʦʨʚʽʥʽʣʦʚʫ ʪʨʫʙʢʫ [309].  

 ʉʠʜʦʨʯʫʢ ʈ. ɯ. (2001) ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʚ ʯʝʨʝʚʥʫ 

ʧʦʨʦʞʥʠʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ ʤʽʢʨʦʣʘʧʘʨʦʪʦʤʽʾ ʚʚʦʜʠʚ 

ʩʫʩʧʝʥʟʽʶ, ʷʢʘ ʤʽʩʪʠʣʘ ʢʣʽʥʽʯʥʽ ʰʪʘʤʠ ɽ. coli (109 ʂʋʆ/ʤʣ) ʪʘ B. fragilis 

(108 ʂʋʆ/ʤʣ) ʽʟ ʨʦʟʨʘʭʫʥʢʫ 7,5 ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʽ ʘʫʪʦʢʨʦʚ (1 ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ). 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʧʝʨʠʪʦʥʽʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʪʽʦʣʦʛʽʾ 

(ʧʝʨʬʦʨʘʮʽʷ ʢʠʰʢʠ, ʭʦʣʝʮʠʩʪʠʪ, ʘʧʝʥʜʠʮʠʪ, ʪʦʱʦ) ʚ ʷʢʦʩʪʽ ʘʜôʶʚʘʥʪʘ 
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ʧʨʦʧʦʥʫʚʘʣʦʩʴ ʜʦʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʩʫʙʩʪʨʘʪ (ʘʫʪʦʢʘʣ, ʭʽʤʫʩ, ʞʦʚʯ, ʪʦʱʦ) 

[310]. 

ɿʘ ʜʘʥʠʤʠ [87] ʧʨʠ ɾʇ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʨʠ ʧʝʨʬʦʨʘʮʽʾ ɾʄ, ʩʝʨʝʜ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʙʫʜʥʠʢʽʚ ʥʘʡʯʘʩʪʽʰʝ (ʫ Ĳ ʧʘʮʽʻʥʪʽʚ) ʚʠʩʽʚʘʣʠ ʽʟʦʣʷʪʠ 

Escherichia ʩoli. Grizas S. et al. (2005) ʫ ʧʘʮʽʻʥʪʽʚ, ʚ ʷʢʠʭ ʥʝ ʙʫʣʦ ʞʦʜʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, ʫ ʞʦʚʯʽ ʚʠʷʚʣʷʣʠ Enterococcus ʽ E. coli [311]. 

ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʮʠʭ ʘʚʪʦʨʽʚ ʪʘ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʞʦʚʯ ʥʝ ʤʘʻ 

ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʦʾ ʜʽʾ ʥʘ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʚ ʷʢʦʩʪʽ ʟʙʫʜʥʠʢʘ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʢʫʣʴʪʫʨʫ ɽ. coli. ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʤʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʟʘ  E. coli ʚ 1 ʄʢʌ (3,0ʭ108 ʂʋʆ/ʤʣ) ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ 

ʧʽʜʜʦʩʣʽʜʥʦʾ ʪʚʘʨʠʥʠ ʻ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʶ ʜʦʟʦʶ ï ʟʘʛʠʥʫʣʘ 1 ʪʚʘʨʠʥʘ, ʜʦʟʫ 

ʙʫʣʦ ʟʤʝʥʰʝʥʦ ʩʧʦʯʘʪʢʫ ʜʦ 0,5 ʄʢʌ (1,5ʭ108 ʂʋʆ/ʤʣ), ʘ ʧʦʪʽʤ ʽ ʜʦ 0,33 ʄʢʌ 

(1,0ʭ108 ʂʋʆ/ʤʣ) ʥʘ 1 ʢʛ. ʊʘʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʙʫʜʥʠʢʘ ʚʠʷʚʠʣʦʩʷ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʞʦʚʯʽ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʟʚʠʪʢʫ ɾʇ. 

ʉʧʦʯʘʪʢʫ ʫ 4 ʢʨʦʣʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʠʪʦʥʽʪʫ ʰʣʷʭʦʤ 

ʚʚʝʜʝʥʥʷ 3 ʤʣ ʢʫʣʴʪʫʨʠ E. coli 0,5 ʄʢʌ (1,5ʭ108 ʂʋʆ/ʤʣ), ʨʦʟʚʝʜʝʥʦʾ ʥʘ 6 ʤʣ 

ʬʟ̔ʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ, ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʞʦʚʯʽ. ʏʝʨʝʟ 24 ʛʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʦʩʥʦʚʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʪʚʘʨʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʠʬʫʟʥʠʡ ʘʙʦ 

ʨʦʟʣʠʪʠʡ ʩʝʨʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ. ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ï ʛʽʧʝʨʝʤʦʚʘʥʘ ʧʘʨʽʻʪʘʣʴʥʘ ʦʯʝʨʝʚʠʥʘ, ʛʽʧʝʨʝʤʦʚʘʥʽ, ʜʝʱʦ 

ʨʦʟʜʫʪʽ ʧʝʪʣʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʦʩʣʘʙʣʝʥʘ ʧʝʨʠʩʪʘʣʴʪʠʢʘ, ʟʘʩʪʽʡʥʘ ʧʝʯʽʥʢʘ. 

ɺʠʧʽʪ ʙʫʚ ʘʙʦ ʚʽʜʩʫʪʥʽʡ, ʘʙʦ ʚʠʷʚʣʷʚʩʷ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ (10ï15 ʤʣ) ʧʦ 

ʬʣʘʥʢʘʭ, ʩʝʨʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʦʩʽʚ ʚʠʧʦʪʫ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʟʙʫʜʥʠʢʘ 

E. coli ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 1,0ʭ103 ʂʋʆ/ʤʣ. 

ʉʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʟ̔ ʜʦʜʘʚʘʥʥʷʤ ʞʦʚʯʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 

23 ʢʨʦʣʽʚ. ʊʚʘʨʠʥʘʤ ʚʚʦʜʠʣʘʩʷ ʣʘʙʦʨʘʪʦʨʥʘ ʢʫʣʴʪʫʨʘ E. coli ʚ ʢʽʣʴʢʦʩʪʽ 

0,33 ʄʢʌ (1,0ʭ108 ʂʋʆ/ʤʣ) ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ, ʷʢʘ ʜʦʜʘʚʘʣʘʩʷ ʜʦ ʩʪʝʨʠʣʴʥʦʾ 

ʤʝʜʠʯʥʦʾ ʞʦʚʯʽ ʟ ʨʦʟʨʘʭʫʥʢʫ 2 ʤʣ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʤʫ ʢʨʦʣʶ ʚʘʛʦʶ 3 ʢʛ ʚʚʦʜʠʣʦʩʷ 9 ʤʣ ʩʫʩʧʝʥʟʽʾ, ʷʢʘ 
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ʚʢʣʶʯʘʣʘ 6 ʤʣ ʞʦʚʯʽ ʪʘ 3 ʤʣ ʢʫʣʴʪʫʨʠ E. coli. ʉʧʦʩʽʙ ʚʚʝʜʝʥʥʷ ʙʫʚ 

ʘʥʘʣʦʛʽʯʥʠʡ, ʷʢ ʚ ʧʦʧʝʨʝʜʥʽʡ ʤʝʪʦʜʠʮʽ ï ʰʧʨʠʮʦʤ ʰʣʷʭʦʤ ʧʫʥʢʮʽʾ ʧʦ ʙʽʣʽʡ 

ʣʽʥʽʾ ʚ ʜʠʩʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɺʩʽ ʪʚʘʨʠʥʠ ʤʘʥʽʧʫʣʷʮʽʶ 

ʧʝʨʝʥʝʩʣʠ ʟʘʜʦʚʽʣʴʥʦ. 

ɯʟ 23 ʪʚʘʨʠʥ 3 ʟʘʛʠʥʫʣʠ, ʟ ʥʠʭ 2 ʢʨʦʣʽ ʟʘʛʠʥʫʣʠ ʯʝʨʝʟ 12 ʪʘ 18 ʛʦʜ ʚʽʜ 

ʤʦʤʝʥʪʫ ʚʚʝʜʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʨʠ ʨʦʟʪʠʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʨʦʟʣʠʪʠʡ ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ ʟ̔ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʫʪʥʦʛʦ 

ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʦʛʦ ʚʠʧʦʪʫ ʟ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ, ʧʘʨʝʟʦʤ ʢʠʰʝʯʥʠʢʫ, 

ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʥʘʙʨʷʢʦʤ ʩʪʽʥʦʢ ʦʨʛʘʥʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʇʨʠ 

ʨʦʟʪʠʥʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʠʧʽʪʥʠʡ ʧʣʝʚʨʠʪ ʪʘ ʟʘʧʘʣʴʥʽ ʟʤʽʥʠ ʽʟ 

ʩʪʦʨʦʥʠ ʣʝʛʝʥʴ. ʇʦʩʽʚ ʚʠʧʦʪʫ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚ 

ʦʜʥʦʛʦ ʢʨʦʣʷ ʤʦʥʦʢʫʣʴʪʫʨʠ ʚʚʝʜʝʥʦʾ E. coli 1,0ʭ107 ʂʋʆ/ʤʣ, ʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜ 

ʟ E. coli ʪʘʢʦʞ ʚʠʩʽʷʥʦ Enterococcus faecalis 1,0ʭ106 ʂʋʆ/ʤʣ. ʊʨʝʪʷ ʪʚʘʨʠʥʘ 

ʟʘʛʠʥʫʣʘ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɺ ʥʝʾ ʪʘʢʦʞ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʨʦʟʣʠʪʠʡ ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ, ʭʦʯʘ ʽ ʜʝʱʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʡ. ʏʝʨʝʟ 50 ʭʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʦʧʝʨʘʮʽʾ ʧʨʠʧʠʥʠʣʦʩʷ ʩʝʨʮʝʙʠʪʪʷ ʪʘ 

ʜʠʭʘʥʥʷ. ʆʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʪʠʧʦʚʦʤʫ ʦʙôʻʤʽ, ʜʦʜʘʪʢʦʚʠʭ  

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʯʠ ʪʨʘʚʤ, ʷʢʽ ʙ ʤʦʛʣʠ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʘʛʠʙʝʣʽ 

ʪʚʘʨʠʥʠ, ʥʝ ʙʫʣʦ. ʇʨʠ ʧʦʩʽʚʽ ʚʠʧʦʪʫ ʚʠʷʚʣʝʥʦ E. coli 5,0ʭ103 ʂʋʆ/ʤʣ ʪʘ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Klebsiella 1,0ʭ105 ʂʋʆ/ʤʣ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʝʥʪʝʨʦʢʦʢʠ ʪʘ 

ʢʣʝʙʩʽʻʣʠ ʻ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ, ʷʢʘ ʚ ʥʦʨʤʽ ʚʠʩʽʚʘʻʪʴʩʷ ʟ 

ʢʠʰʝʯʥʠʢʫ ʟʜʦʨʦʚʠʭ ʢʨʦʣʽʚ, ʤ̔ʦʚʽʨʥʦ ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʧʝʨʠʪʦʥʽʪʫ 

ʚʽʜʙʫʣʘʩʷ ʪʨʘʥʩʣʦʢʘʮʽʷ ʜʘʥʠʭ ʟʙʫʜʥʠʢʽʚ ʯʝʨʝʟ ʧʘʨʝʪʠʯʥʽ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʫ ʚ 

ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʝʪʘʣʴʥʽʩʪʴ ʚʽʜ ʧʝʨʠʪʦʥʽʪʫ ʩʢʣʘʣʘ 13%, 

ʱʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘʢʦʾ ʩʢʣʘʜʥʦʾ ʪʘ ʪʞ̫ʢʦʾ ʧʘʪʦʣʦʛʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʜʦʩʠʪʴ ʧʨʠʡʥʷʪʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʚʩʽ ʪʚʘʨʠʥʠ ʚʽʟʫʘʣʴʥʦ ʙʫʣʠ 

ʤʣʷʚʠʤʠ, ʫ ʯʘʩʪʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʝʨʦʟʥʽ ʚʠʜʽʣʝʥʥʷ ʟ ʥʦʩʦʚʠʭ ʭʦʜʽʚ ʪʘ 

ʨʽʜʢʠʡ ʩʪʽʣʝʮʴ. ʇʨʠ ʣʘʧʘʨʦʪʦʤʽʾ ʫ ʚʩʽʭ ʢʨʦʣʽʚ ʚʠʷʚʣʝʥʦ ʨʦʟʣʠʪʠʡ ɾʇ ï ʫ 17 

ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʪʘ ʫ 6 ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ (ʨʠʩ. 2.1). 
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ʈʠʩ. 2.1. ʈʦʟʧʦʜʽʣ ʪʚʘʨʠʥ ʧʦ ʚʠʜʫ ʧʝʨʠʪʦʥʽʪʫ. 

 

ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʠʨʘʞʝʥʽ ʷʚʠʱʘ 

ʟʘʧʘʣʝʥʥʷ. ʇʨʠ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʦʤʫ ʧʝʨʠʪʦʥʽʪʽ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʚʠʟʥʘʯʘʣʘʩʷ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ (50ï100 ʤʣ) ʧʨʦʟʦʨʦʛʦ ʚʠʧʦʪʫ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ 

ʢʦʣʴʦʨʫ ʟ ʜʦʤʽʰʢʘʤʠ ʬʽʙʨʠʥʫ, ʷʢʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʣʦʢʘʣʽʟʫʚʘʚʩʷ ʧʦ ʬʣʘʥʢʘʭ.  

ʇʝʪʣʽ ʪʦʥʢʦʛʦ ʪʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʫ ʜʝʱʦ ʨʦʟʜʫʪʽ, ʨʽʟʢʦ ʛʽʧʝʨʝʤʦʚʘʥʽ ï 

ʩʫʜʠʥʠ ʨʦʟʰʠʨʝʥʽ ʪʘ ʢʨʦʚʦʥʘʧʦʚʥʝʥʽ, ʩʪʽʥʢʠ  ʢʠʰʦʢ ʽʥʬʽʣʴʪʨʦʚʘʥʽ ʽ ʥʘʙʨʷʢʣʽ, 

ʟ ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʬʽʙʨʠʥʫ, ʧʝʨʠʩʪʘʣʴʪʠʢʘ ʦʩʣʘʙʣʝʥʘ (ʨʠʩ. 2.2). ʇʝʯʽʥʢʘ 

ʟʘʩʪʽʡʥʘ, ʪʴʤʷʥʘ, ʪʘʢʦʞ ʟ̔ ʥʘʰʘʨʫʚʘʥʥʷʤʠ ʬʽʙʨʠʥʫ. ɾʄ ï ʩʪʽʥʢʠ 

ʛʽʧʝʨʝʤʦʚʘʥʽ, ʜʝʱʦ ʥʘʙʨʷʢʣʽ. ʇʨʠ ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʦʤʫ ʧʝʨʠʪʦʥʽʪʽ ʚʠʧʽʪ ʙʫʚ 

ʤʫʪʥʠʡ, ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ (150ï300 ʤʣ), ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʚ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʙʫʣʠ ʱʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ, ʧʘʨʽʻʪʘʣʴʥʘ ʪʘ ʚʽʩʮʝʨʘʣʴʥʘ ʦʯʝʨʝʚʠʥʘ 

ʪʴʤʷʥʘ, ʧʝʨʠʩʪʘʣʴʪʠʢʘ ʚʽʜʩʫʪʥʷ (ʨʠʩ. 2.3). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.2. ʈʦʟʣʠʪʠʡ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ, ʰʣʫʥʦʢ ʪʘ ʧʝʪʣʽ ʪʦʥʢʦʛʦ 

(ʘ) ʪʘ ʪʦʚʩʪʦʛʦ (ʙ) ʢʠʰʝʯʥʠʢʫ ʛʽʧʝʨʝʤʦʚʘʥʽ, ʨʦʟʜʫʪʽ, ʟ ʥʘʰʘʨʫʚʘʥʥʷʤʠ 

ʬʽʙʨʠʥʫ. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.3. ʈʦʟʣʠʪʠʡ ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ. ʅʘʰʘʨʫʚʘʥʥʷ ʬʽʙʨʠʥʫ ʥʘ 

ʧʘʨʝʪʠʯʥʠʭ ʟʘʧʘʣʝʥʠʭ ʧʝʪʣʷʭ ʢʠʰʝʯʥʠʢʫ (ʘ) ʪʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʫʪʥʦʛʦ 

ʛʥʽʡʥʦʛʦ ʚʠʧʦʪʫ ʧʦ ʧʨʘʚʦʤʫ ʬʣʘʥʢʫ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ (ʙ). 
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ʏʝʨʝʟ 24 ʛʦʜ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʠ E. coli ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟ ʙʦʢʫ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ 

ʨʦʟʣʠʪʦʤʫ ʧʝʨʠʪʦʥʽʪʽ, ʧʨʦʚʝʜʝʥʦ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʠʰʝʯʥʠʢʫ ʪʘ 

ʧʝʯʽʥʢʠ.  

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʚʠʷʚʣʝʥʦ 

ʧʦʨʫʰʝʥʥʷ ʤʝʟʦʪʝʣʽʘʣʴʥʦʾ ʚʠʩʪʝʣʢʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ. ʅʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ 

ʤʝʟʦʪʝʣʽʘʣʴʥʠʭ ʰʘʨ ʚʽʜʩʫʪʥʽʡ. ɻʣʘʜʢʦʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʟ 

ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʚʥʦʢʨʦʚôʷ ʩʫʜʠʥ (ʧʝʨʝʚʘʞʥʦ ʢʘʧʽʣʷʨʽʚ ʽ ʚʝʥ) ʤôʷʟʦʚʦʾ ʽ ʦʩʦʙʣʠʚʦ 

ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ. ʅʝʡʨʦʥʠ ʧʽʜʩʣʠʟʦʚʦʛʦ ʽ ʤôʷʟʦʚʦʛʦ ʥʝʨʚʦʚʠʭ ʩʧʣʝʪʝʥʴ 

ʜʠʩʪʨʦʬʽʯʥʦ ʟʤʽʥʝʥʽ. ɺ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ 

ʜʝʩʢʚʘʤʘʮʽʷ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ ʧʦʚʝʨʭʥʽ ʚʦʨʩʠʥʦʢ (ʨʠʩ. 2.4). 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʧʝʯʽʥʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʥʫʩʦʾʜʥʽ 

ʢʘʧʽʣʷʨʠ ʨʽʟʢʦ ʨʦʟʰʠʨʝʥʽ, ʟ ʤʦʟʘʾʯʥʠʤ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ. ʉʪʨʦʤʘ ʥʘʙʨʷʢʣʘ, 

ʧʦʤʽʨʥʦ ʽʥʬʽʣʴʪʨʦʚʘʥʘ ʣʽʤʬʦʮʠʪʘʤʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʥʦʟʥʝ ʧʦʚʥʦʢʨʦʚôʷ ʫ 

ʚʩʴʦʤʫ ʧʨʝʧʘʨʘʪ.̔ ɻʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʟʝʨʥʠʩʪʦʾ ʜʠʩʪʨʦʬʽʾ, ʂʫʧʬʝʨʦʚʩʴʢʽ 

ʢʣʽʪʠʥʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʽ ʚ ʨʦʟʤʽʨʘʭ, ʮʠʪʦʧʣʘʟʤʘ ʟʘʧʦʚʥʝʥʘ ʢʨʫʧʥʠʤʠ 

ʧʨʘʢʪʠʯʥʦ ʯʦʨʥʠʤʠ ʛʨʘʥʫʣʘʤʠ (ʨʠʩ. 2.5). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.4. ʉʪʽʥʢʘ ʪʦʥʢʦʾ ʢʠʰʢʠ ʧʨʠ ʨʦʟʣʠʪʦʤʫ ɾʇ: ʚʠʨʘʞʝʥʘ ʜʝʩʢʚʘʤʘʮʽʷ 

ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʟ̔ ʧʦʚʝʨʭʥʽ ʚʦʨʩʠʥʦʢ (ʘ), ʧʦʨʫʰʝʥʥʷ ʤʝʟʦʪʝʣʽʘʣʴʥʦʾ ʚʠʩʪʝʣʢʠ, 

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʥʝʡʨʦʥʽʚ ʤôʷʟʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ (ʙ). ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ. ɿʙ.: ʭ100 (ʘ), ʭ400 (ʙ). 
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ʈʠʩ. 2.5. ʊʢʘʥʠʥʘ ʧʝʯʽʥʢʠ ʧʨʠ ʨʦʟʣʠʪʦʤʫ ɾʇ: ʢʘʧʽʣʷʨʥʝ ʧʦʚʥʦʢʨʦʚôʷ, 

ʟʙʽʣʴʰʝʥʽ ʢʣʽʪʠʥʠ ʂʫʧʬʝʨʘ ʟ ʬʘʛʦʮʠʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ. ɿʙ.: ʭ400. 

 

ʈʦʟʚʠʪʦʢ ʪʞ̫ʢʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʟʘʧʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʢʨʦʚʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʧʽʩʣʷ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʠʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʞʦʚʯʽ ʟ ʢʫʣʴʪʫʨʦʶ E. coli. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʚʠʷʚʣʝʥʦ ʚʠʨʘʞʝʥʠʡ ʟʩʫʚ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ 

ʚʣʽʚʦ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ʃʝʡʢʦʮʠʪʘʨʥʘ ʬʦʨʤʫʣʘ ʧʨʠ ʨʦʟʣʠʪʦʤʫ ʧʝʨʠʪʦʥʽʪʽ (n=5) 

ʃʝʡʢʦʮʠʪʘʨʥʘ 

ʬʦʨʤʫʣʘ (%) 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (MÑm) 
ʅʦʨʤʘ 

ʶʥʽ 3,6Ñ0,5* 0 

ʧʘʣʠʯʢʠ 9,4Ñ0,7* 2ï4 

ʩʝʛʤʝʥʪʠ 54,2Ñ1,4* 25ï28 

ʤʦʥʦʮʠʪʠ 13,2Ñ1,0 10ï12 

ʣʽʤʬʦʮʠʪʠ 19,6Ñ3,3* 50ï55 

  * ï ʨʽʟʥʠʮʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʦʶ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ (ʨ<0,05). 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ɸʣɸʊ, ɸʩɸʊ, ʩʝʯʦʚʠʥʠ ʪʘ ʢʨʝʘʪʠʥʽʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʨʦʩʪʘʥʥʷ ʧʝʯʽʥʢʦʚʦ-ʥʠʨʢʦʚʦʾ ʜʠʩʬʫʥʢʮʽʾ (ʪʘʙʣ. 2.2).  

ʊʘʙʣʠʮʷ 2.2 

ɹʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʧʨʠ ʨʦʟʣʠʪʦʤʫ ʧʝʨʠʪʦʥʽʪʽ (n=5) 

ʇʦʢʘʟʥʠʢʠ 
ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

(MÑm) 
ʅʦʨʤʘ 

ɿʘʛ. ʙʽʣʦʢ (ʛ/ʣ) 62,4Ñ2,6 54ï83 

ɸʣɸʊ (ʤʆʜ/ʣ) 336,6Ñ24,4* 48ï80 

ɸʩɸʊ (ʤʆʜ/ʣ) 589,4Ñ108,2* 14ï113 

ʉʝʯʦʚʠʥʘ (ʤʤʦʣʴ/ʣ) 25,2Ñ2,4* 4,6ï10,4 

ʂʨʝʘʪʠʥʽʥ (ʤʢʤʦʣʴ/ʣ) 385,4Ñ22,5* 44ï221 

     * ï ʨʽʟʥʠʮʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʦʶ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ (ʨ<0,05). 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʜʦʟʚʦʣʷʻ 

ʩʪʘʙʽʣʴʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʦʟʣʠʪʠʡ ʧʝʨʠʪʦʥʽʪ ʫ 100% ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 

ɿʘʧʘʣʴʥʽ ʟʤʽʥʠ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʦʨʛʘʥʘʭ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ 

ʟʦʥʠ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʽʜʝʥʪʠʯʥʠʤʠ ʯʠ ʥʘʚʽʪʴ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ɾʇ ʫ ʣʶʜʠʥʠ ʧʨʠ ʛʦʩʪʨʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʭ 

ʦʨʛʘʥʽʚ ʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ɾʇ ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ 105931 ʚʽʜ 11.04.2016. 

 

 

2.2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʪʘ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʧʨʠ ʇɾʇ ʻ ʬʦʨʤʫʚʘʥʥʷ ɻɭɸ ʥʘ ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʚʠʢʣʶʯʝʥʽʡ ʟʘ 

ʈʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʫ ʜʦ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʤʦʜʝʣʴ, 
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ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʬʦʨʤʫʚʘʪʠ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʡ ʘʥʘʩʪʦʤʦʟ ʥʘ ʧʝʪʣʽ ʊʂ, 

ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ, ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʘʩʘʞʫ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʫ ʪʠʧʫ ʢʽʥʝʮʴ ʫ ʙʽʢ. ɺ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʜʽʘʤʝʪʨ ʉɾʇ ʜʦʨʦʩʣʦʛʦ ʢʨʦʣʷ ʩʪʘʥʦʚʠʪʴ 1ï2 ʤʤ, ʱʦ ʥʝ ʜʘʻ ʪʝʭʥʽʯʥʦʾ 

ʤʦʞʣʠʚʦʩʪʽ ʩʬʦʨʤʫʚʘʪʠ ɻɭɸ, ʪʦʤʫ ʷʢ ʘʥʘʣʦʛ ɻɭɸ ʬʦʨʤʫʚʘʣʠ 

ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ. 

ʆʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ɹɼɸ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʠʡ 

ʜʦ ʧʨʠʨʦʜʥʦʾ ʘʥʘʪʦʤʽʾ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʧʦʚʥʦʛʦ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʻ ʝʚʝʨʪʫʶʯʠʡ. ɺʠʚʝʨʪʘʥʥʷ ʢʨʘʾʚ 

ʟôʻʜʥʫʚʘʥʠʭ ʦʨʛʘʥʽʚ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʽʦʣʦʛʽʯʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʘ ʧʦʧʝʨʝʜʞʘʻ ʚʠʧʠʥʘʥʥʷ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ ʽʥʰʠʭ ʰʘʨʽʚ ʾʭʥʽʭ 

ʩʪʽʥʦʢ. ɽʚʝʨʩʽʷ ʩʪʽʥʦʢ ʪʘʢʦʞ ʧʦʧʝʨʝʜʞʘʻ ʯʘʩʪʢʦʚʝ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʝ ʟʚʫʞʝʥʥʷ 

ʘʥʘʩʪʦʤʦʟʫ, ʷʢʝ ʟʘʚʞʜʠ ʻ ʥʦʨʤʦʶ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʥʜʘʨʪʥʠʭ ʽʥʚʝʨʪʫʶʯʠʭ 

ʤʝʪʦʜʠʢ ʽ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʟôʻʜʥʫʚʘʥʠʭ ʜʽʣʷʥʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʚʝʨʩʽʷ ʢʨʘʾʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʣʘʜʘʪʠ ʧʦʚʥʦʮʽʥʥʽ ʘʥʘʩʪʦʤʦʟʠ 

ʥʘ ʥʝʨʦʟʰʠʨʝʥʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʘʭ.  

ʇʨʦʙʣʝʤʥʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʰʦʚʥʠʭ ʝʚʝʨʪʫʶʯʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʻ ʧʦʛʘʥʽ ʘʜʛʝʟʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʘ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʩʝʨʦʟʥʦʾ ʧʨʘʢʪʠʯʥʦ ʥʝ çʩʢʣʝʶʻʪʴʩʷè ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʥʝ ʛʝʨʤʝʪʠʟʫʻ 

ʤʽʞʣʽʛʘʪʫʨʥʽ ʧʨʦʤʽʞʢʠ. ɸ ʛʝʨʤʝʪʠʟʘʮʽʷ ʝʚʝʨʪʫʶʯʦʛʦ ʟôʻʜʥʘʥʥʷ ʜʨʫʛʠʤ ʨʷʜʦʤ 

ʰʚʽʚ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦʶ, ʯʝʨʝʟ ʥʝʤʠʥʫʯʝ ʩʪʠʩʥʝʥʥʷ ʧʨʦʩʚʽʪʫ 

ʘʥʘʩʪʦʤʦʟʫ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ ʝʚʝʨʪʫʶʯʽ ʘʥʘʩʪʦʤʦʟʠ ʙʽʣʴʰʽʩʪʶ 

ʭʽʨʫʨʛʽʚ ʙʫʣʠ ʚʠʟʥʘʥʽ ʥʝʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʤʝʪʦʜ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ. ɿʚʘʨʶʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʽʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʩʧʽʚʩʪʘʚʣʶʚʘʥʠʭ ʢʨʘʾʚ ʧʦ ʚʩʽʡ ʦʢʨʫʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ, ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞʣʽʛʘʪʫʨʥʽ ʧʨʦʤʽʞʢʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʫ ʥʘʢʣʘʜʘʥʥʽ 

ʜʨʫʛʦʛʦ ʨʷʜʫ ʰʚʽʚ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʰʦʶ ʤʝʪʦʶ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʥʘʜʽʡʥʠʡ ʟʚʘʨʥʠʡ ɹɼɸ ʪʘ 

ʚʠʚʯʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʥʦʨʷʜʥʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʥʘʢʣʘʜʝʥʦʛʦ ʥʘ ʟʜʦʨʦʚʠʭ ʪʘ 

ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʡʦʛʦ ʥʘʢʣʘʜʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 50 ʢʨʦʣʷʭ ʧʦʨʦʜʠ 

çʐʠʥʰʠʣʘè. ʊʚʘʨʠʥʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ: 

1) ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=35) ï ʧʨʦʚʦʜʠʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. ʊʚʘʨʠʥʠ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʙʫʣʠ 

ʧʦʜʽʣʝʥʽ ʥʘ 2 ʧʽʜʛʨʫʧʠ: 

ʘ) ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ (n=15) ï ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦ- ʪʘ 

ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʥʝʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥʘʭ; 

ʙ) ʪʚʘʨʠʥʠ ʟ ʧʝʨʠʪʦʥʽʪʦʤ (n=20) ï ʘʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʟʘʧʘʣʝʥʠʭ 

ʪʢʘʥʠʥʘʭ ʥʘ ʬʦʥʽ ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ ʽʥʬʽʢʦʚʘʥʦʛʦ ʞʦʚʯʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. 

2) ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (n=15) ï ʘʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠʩʷ ʰʦʚʥʠʤ ʤʝʪʦʜʦʤ. 

ʊʚʘʨʠʥʠ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʘʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʙʫʣʠ ʧʦʜʽʣʝʥʽ 

ʥʘ 2 ʧʽʜʛʨʫʧʠ: 

ʘ) ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ (n=8); 

ʙ) ʪʚʘʨʠʥʠ ʟ ʧʝʨʠʪʦʥʽʪʦʤ (n=7). 

ɺʩʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʫ ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʟʘʛʘʣʴʥʠʤ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʠʥʥʠʤ ʟʥʝʙʦʣʝʥʥʷʤ, ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʜʠʩʪʘʣʴʥʽ ʚʽʜʜʽʣʠ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʨʦʟʯʠʥʫ ʪʽʦʧʝʥʪʘʣʫ Na 5 % ï 3,0 ʤʣ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʨʦʟʯʠʥʦʤ ʜʠʧʨʠʚʘʥʫ 1% ï 6,0 ʤʣ. ʇʨʦʪʷʛʦʤ ʦʧʝʨʘʮʽʾ ʟʘ ʧʦʪʨʝʙʦ  ʁʚʚʦʜʠʣʠ ʱʝ 

1,5ï3,0 ʤʣ ʪʽʦʧʝʥʪʘʣʫ Na ʪʘ 3,0ï6,0 ʤʣ ʜʠʧʨʠʚʘʥʫ. ʇʝʨʝʜ ʦʧʝʨʘʮʽʻʶ ʢʨʦʣʽ 

ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʦʚʥʽʩʪʶ ʦʙʤʝʞʫʚʘʣʠʩʷ ʚ ʾʞʽ ʽ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʚʦʜʫ ʚ 

ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʥʘʨʢʦʟ ʢʨʦʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʢʠ ʜʣʷ ʩʪʨʠʞʢʠ 

ʪʚʘʨʠʥ ʨʝʪʝʣʴʥʦ ʛʦʣʠʣʠ ʰʢʽʨʫ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ. ʊʚʘʨʠʥʫ 

ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʦʧʝʨʘʮʽʡʥʦʤʫ ʩʪʦʣʽ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, ʢʽʥʮʽʚʢʠ 

ʬʽʢʩʫʚʘʣʠ, ʦʙʨʦʙʣʷʣʠ ʦʧʝʨʘʮʽʡʥʝ ʧʦʣʝ ʽ ʚʠʢʦʥʫʚʘʣʠ ʚʝʨʭʥʴʦ-ʩʝʨʝʜʠʥʥʫ 

ʣʘʧʘʨʦʪʦʤʽʶ. ɯʜʝʥʪʠʬʽʢʫʚʘʣʠ ɾʄ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʚʦʜʠʣʠ ʡʦʛʦ ʚ ʨʘʥʫ. 

ɹʫʜʦʚʘ ʧʝʯʽʥʢʠ ʢʨʦʣʷ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʣʶʜʩʴʢʦʾ, ʩʝʛʤʝʥʪʠ ʥʝ 
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ʫʪʚʦʨʶʶʪʴ ʩʫʮʽʣʴʥʽ ʜʦʣʽ, ʘ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʞʝʥ 

ʦʢʨʝʤʦ ʟʘ ʪʠʧʦʤ ʧʝʣʶʩʪʦʢ ʢʚʽʪʢʠ, ʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ɾʄ ʨʦʟʤʽʱʫʚʘʚʩʷ ʚ ʛʣʠʙʠʥʽ 

ʤʽʞ ʩʝʛʤʝʥʪʘʤʠ. ɿʥʘʭʦʜʠʣʠ ʟʚôʷʟʢʫ ʊʨʝʡʮʘ ʪʘ ʚʠʟʥʘʯʘʣʠ ʤʽʩʮʝ ʧʝʨʝʩʽʯʝʥʥʷ 

ʊʂ ʥʘ ʚʽʜʩʪʘʥʽ 20ï25 ʩʤ ʚʽʜ ʥʝʾ. ɻʝʤʦʩʪʘʟ ʟ̔ ʢʨʘʾʚ ʣʘʧʘʨʦʪʦʤʥʦʛʦ ʨʦʟʨʽʟʫ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ çʇʘʪʦʥʤʝʜ 

ɽʂɺɿ-300è ʚ ʨʝʞʠʤʽ çʂʦʘʛʫʣʷʮʽʷè. ʊʘʢ ʩʘʤʦ ʚ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʧʨʦʚʦʜʠʣʘʩʷ 

ʢʦʘʛʫʣʷʮʽʷ ʪʘ ʧʝʨʝʩʽʯʝʥʥʷ ʩʫʜʠʥ ʙʨʠʞʽ ʊʂ ʧʨʠ ʤʦʙʽʣʽʟʘʮʽʾ ʈʫ ʧʝʪʣʽ. 

ʇʝʨʝʩʽʯʝʥʥʷ ʩʘʤʦʾ ʊʂ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʣʠ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʫ ʨʝʞʠʤ̔ çʈʫʯʥʝ 

ʟʚʘʨʶʚʘʥʥʷè (ʨʠʩ. 2.6).  
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.6. ɺʠʜʽʣʝʥʥʷ ʧʝʪʣʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʟʘ ʈʫ: 

ʘ) ʢʦʘʛʫʣʷʮʽʷ ʪʘ ʧʝʨʝʩʽʯʝʥʥʷ ʩʫʜʠʥ ʙʨʠʞʽ ʪʦʥʢʦʾ ʢʠʰʢʠ; 

ʙ) ʧʝʨʝʩʽʯʝʥʥʷ ʪʦʥʢʦʾ ʢʠʰʢʠ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. 
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʨʦʚʦʜʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʠʭ ʪʘ 

ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. 

ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʚ ʟʚôʷʟʢʫ ʟ ʤʘʣʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, ʷʢ ʘʥʘʣʦʛ ɻɭɸ ʫ ʣʶʜʠʥʠ, ʫ ʢʨʦʣʽʚ 

ʬʦʨʤʫʚʘʣʠ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ (ʍɽɸ). ʍɽɸ ʬʦʨʤʫʚʘʣʠ ʟʘ ʪʠʧʦʤ ʙʽʢ ʫ 

ʙʽʢ ʥʘ ʧʝʪʣʽ ʊʂ, ʚʠʢʣʶʯʝʥʽʡ ʟʘ ʈʫ, ʜʦʚʞʠʥʦʶ 30ï40 ʩʤ (ʨʠʩ. 2.7). 

  

 

ʈʠʩ. 2.7. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʫ, ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. 

 

ɾʦʚʯʥʠʡ ʤʽʭʫʨ ʢʨʦʣʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʻ ʨʦʟʤʽʨʠ 1,5ʭ0,5ʭ0,5 ʩʤ. ʇʦ 

ʧʦʚʟʜʦʚʞʥʽʡ ʦʩʽ ʪʽʣʘ ɾʄ ʧʨʦʚʦʜʠʣʠ ʣʽʥʽʡʥʠʡ ʨʦʟʨʽʟ ʜʦʚʞʠʥʦʶ 0,7ï0,8 ʩʤ. 

ʊʦʥʢʘ ʢʠʰʢʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʻ ʜʽʘʤʝʪʨ 0,8ï1,0 ʩʤ, ʧʦ ʧʦʚʟʜʦʚʞʥʽʡ ʦʩʽ 

ʚʠʢʣʶʯʝʥʦʾ ʧʝʪʣʽ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʥʘ ʚʽʜʩʪʘʥʽ 1,0ï2,0 ʩʤ ʚʽʜ 

ʟʘʛʣʫʰʝʥʦʛʦ ʢʽʥʮʷ (ʨʠʩ. 2.8). 

 

 

ʞʦʚʯʥʠʡ ʤʽʭʫʨ 

ʟʚʘʨʥʠʡ ʰʦʚ 

ʣʽʥʽʷ ʍɽɸ 

ʪʦʥʢʘ ʢʠʰʢʘ 

    



 
94 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2.8. ʈʦʟʩʽʯʝʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ (ʘ), ʩʪʚʦʨʝʥʠʡ ʦʪʚʽʨ ʫ ʩʪʽʥʮʽ ʤʽʭʫʨʘ (ʙ). 
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ʌʦʨʤʫʚʘʥʥʷ ʍɽɸ ʧʦʯʠʥʘʣʦʩʷ ʟ ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭ ʇ-ʧʦʜʽʙʥʠʭ ʰʚʽʚ ʥʘ 

ʧʨʦʪʠʣʝʞʥʽ ʢʨʘʾ ʟʨʦʙʣʝʥʠʭ ʨʦʟʨʽʟʽʚ. ɼʘʥʽ ʰʚʠ ʩʧʽʚʩʪʘʚʣʷʣʠ ʟôʻʜʥʫʚʘʥʽ ʦʨʛʘʥʠ 

ʪʘ ʚʠʢʦʥʫʚʘʣʠ ʬʫʥʢʮʽʶ ʪʨʠʤʘʣʦʢ. ʐʚʠ-ʪʨʠʤʘʣʢʠ ʜʦʟʚʦʣʷʣʠ ʩʬʦʨʤʫʚʘʪʠ 

ʧʝʨʝʜʥʶ ʪʘ ʟʘʜʥʶ ʛʫʙʫ ʘʥʘʩʪʦʤʦʟʫ, ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʬʽʢʩʘʮʽʶ ʪʘ ʧʦʣʝʛʰʫʚʘʣʠ 

ʤʘʥʽʧʫʣʶʚʘʥʥʷ. ʐʚʠ ʥʘʢʣʘʜʘʣʠʩʷ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʶ ʘʪʨʘʚʤʘʪʠʯʥʦʶ ʥʠʪʢʦʶ 

5/0. ʐʦʚ ʧʦʯʠʥʘʣʠ ʽʟ ʩʪʦʨʦʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ʊʂ ʥʘ ʚʽʜʩʪʘʥʽ 3 ʤʤ ʚʽʜ 

ʢʨʘʶ, ʚʠʢʦʣʶʚʘʣʠʩʷ ʥʘ ʩʣʠʟʦʚʽʡ, ʚʢʦʣʶʚʘʣʠʩʷ ʽʟ ʩʪʦʨʦʥʠ ʩʣʠʟʦʚʦʾ ɾʄ ʪʘ 

ʚʠʢʦʣʶʚʘʣʠʩʷ ʥʘ ʩʝʨʦʟʽ, ʜʘʣʽ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʥʘ ʚʽʜʩʪʘʥʽ 2ï3 ʤʤ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʢʦʣʶʚʘʥʥʷ ʚʢʦʣʶʚʘʣʠʩʷ ʟ̔ ʩʪʦʨʦʥʠ ʩʝʨʦʟʥʦʾ ʦʙʦʣʦʥʢʠ ɾʄ, 

ʚʠʢʦʣʶʚʘʣʠʩʷ ʥʘ ʩʣʠʟʦʚʽʡ, ʚʢʦʣʶʚʘʣʠʩʷ ʟ̔ ʩʪʦʨʦʥʠ ʩʣʠʟʦʚʦʾ ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ 

ʚʠʢʦʣʶʚʘʣʠʩʷ ʥʘ ʾʾ ʩʝʨʦʟʽ ʥʘ ʚʽʜʩʪʘʥʽ 2ï3 ʤʤ ʚʽʜ ʧʝʨʰʦʛʦ ʚʢʦʣʶʚʘʥʥʷ. 

ʃʽʛʘʪʫʨʫ ʟʘʚôʷʟʫʚʘʣʠ ʪʘ ʬʽʢʩʫʚʘʣʠ ʟʘʪʠʩʢʘʯʝʤ. ɸʥʘʣʦʛʽʯʥʠʡ ʰʦʚ ʥʘʢʣʘʜʘʣʠ 

ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ ʨʦʟʨʽʟʫ. ʊʘʢʽ 2 ʰʚʠ-ʪʨʠʤʘʣʢʠ, ʢʨʽʤ ʪʦʛʦ, ʱʦ ʟʚʦʜʠʣʠ 

ʟôʻʜʥʫʚʘʥʽ ʦʨʛʘʥʠ, ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʠʚʝʨʪʘʥʥʷ ʢʨʘʾʚ ɾʄ ʪʘ ʊʂ, ʯʠʤ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʚʘʣʠ ʪʘ ʧʨʠʰʚʠʜʰʫʚʘʣʠ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ. ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ 

ʥʘʢʣʘʜʘʥʥʷ ʪʦʯʢʦʚʠʭ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ (ʰʚʽʚ) ʧʦ ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ 

ʘʥʘʩʪʦʤʦʟʫ (ʨʠʩ. 2.9). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.9. ʌʦʨʤʫʚʘʥʥʷ ʍɽɸ: 

ʘ) ʥʘʢʣʘʜʘʥʥʷ ʇ-ʧʦʜʽʙʥʠʭ ʝʚʝʨʪʫʶʯʠʭ ʰʚʽʚ-ʪʨʠʤʘʣʦʢ; 

ʙ) ʥʘʢʣʘʜʘʥʥʷ ʪʦʯʢʦʚʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ. 
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ɿʚʘʨʥʽ ʰʚʠ ʥʘʢʣʘʜʘʣʠ ʧʨʷʤʠʤ ʙʽʧʦʣʷʨʥʠʤ ʧʽʥʮʝʪʦʤ ʟ̔ ʤʽʜʥʦ-

ʤʦʣʽʙʜʝʥʦʚʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʧʣʦʱʝʶ 6 ʤʤ2 (ʜʦʚʞʠʥʘ 3 ʤʤ, 

ʰʠʨʠʥʘ 2 ʤʤ). ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʜʝʢʽʣʴʢʘ 

ʤʦʜʝʣʝʡ ʧʽʥʮʝʪʽʚ ʪʘ ʟʘʪʠʩʢʘʯʽʚ ï ʧʨʷʤʠʡ ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ (ʧʣʦʱʝʶ 45 ʤʤ2), ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ 

ʟʘʛʥʫʪʠʤʠ ʢʽʥʮʷʤʠ, ʚ ʷʢʦʤʫ ʟʚʘʨʶʚʘʣʴʥʽ ʧʦʚʝʨʭʥʽ ʧʣʦʱʝʶ ʙʽʣʷ 4ï5 ʤʤ2 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʦʨʮʷʭ ʙʨʘʥʰ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ 

ʥʘʩʽʯʢʘʤʠ ʥʘ ʟʚʘʨʶʚʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʘʜʽʡʥʽʰʝ ʬʽʢʩʫʚʘʪʠ 

ʪʢʘʥʠʥʠ, ʪʘ ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʩʪʘʣʴʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ʊʘʢʦʞ ʧʨʦʙʫʚʘʣʠ ʬʦʨʤʫʚʘʪʠ ʘʥʘʩʪʦʤʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʧʦʣʷʨʥʠʭ 

ʟʘʪʠʩʢʘʯʽʚ (ʨʠʩ. 2.10). 

ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʊʘʢ, 

ʩʪʘʥʜʘʨʪʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʚʝʣʠʢʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʥʝ ʜʦʟʚʦʣʷʚ 

ʧʨʝʮʠʟʽʡʥʦ ʟʘʭʦʧʣʶʚʘʪʠ ʪʢʘʥʠʥʠ, ʧʽʥʮʝʪ ʟ̔ ʟʽʛʥʫʪʠʤʠ ʙʨʘʥʰʘʤʠ ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ ʧʦʣʝʛʰʫʚʘʚ ʥʘʢʣʘʜʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʤʦʙʽʣʴʥʽʩʪʴ 

ɾʄ ʢʨʦʣʽʚ ʦʙʤʝʞʝʥʘ, ʪʦ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʰʚʽʚ ʥʘ ʥʠʞʥʽʡ ʧʽʚʦʢʨʫʞʥʦʩʪʽ 

ʚʠʥʠʢʘʣʠ ʪʝʭʥʽʯʥʽ ʥʝʟʨʫʯʥʦʩʪʽ. ʇʽʥʮʝʪ ʟ̔ ʥʘʩʽʯʢʘʤʠ ʥʘ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʭʦʯ ʽ ʜʦʟʚʦʣʷʚ ʢʨʘʱʝ ʬʽʢʩʫʚʘʪʠ ʪʢʘʥʠʥʠ, ʘʣʝ ʟʚʘʨʥʠʡ ʰʦʚ ʚʠʭʦʜʠʚ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ï ʫ ʤʽʩʮʽ ʚʠʩʪʫʧʽʚ ʪʢʘʥʠʥʠ ʧʨʦʚʘʨʶʚʘʣʠʩʷ ʙʽʣʴʰʝ ʽ ʟʘʥʘʜʪʦ 

ʩʪʦʥʰʫʚʘʣʠʩʷ. ɹʽʧʦʣʷʨʥʽ ʟʘʪʠʩʢʘʯʽ ʥʝ ʜʦʟʚʦʣʷʣʠ ʜʦʩʪʘʪʥʴʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʩʠʣʫ ʩʪʠʩʢʘʥʥʷ. 

ɿʘʛʘʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʚʩʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʫʣʦ ʧʨʠʛʦʨʘʥʥʷ ʪʢʘʥʠʥ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʾʭ ʥʘʣʠʧʘʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜʥʠʭ ʧʣʦʱʘʜʢʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚʘʨʥʦʛʦ ʰʚʘ ʪʘ çʧʨʠʣʠʧʘʥʥʷè ʽʥʩʪʨʫʤʝʥʪʫ ʜʦ 

ʟôʻʜʥʫʚʘʥʠʭ ʪʢʘʥʠʥ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʨʦʷʚʣʷʣʦʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʥʮʝʪʫ ʟ̔ 

ʩʪʘʣʴʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʯʝʨʝʟ ʚʠʨʘʞʝʥʝ çʧʨʠʣʠʧʘʥʥʷè 

ʟʚʘʨʶʚʘʥʥʷ ʥʠʤ ʚʠʷʚʠʣʦʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ. ɺ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ̔ ʤʽʜʥʦ-

ʤʦʣʽʙʜʝʥʦʚʠʤʠ ʝʣʝʢʪʨʦʜʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʥʘʣʠʧʘʥʥʷ ʪʢʘʥʠʥ ʥʘ ʽʥʩʪʨʫʤʝʥʪ 

ʙʫʣʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ ʽ ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʰʚʽʚ. ɼʘʥʠʡ ʥʝʜʦʣʽʢ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʚʩʽʭ ʢʦʘʛʫʣʷʪʦʨʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠ 
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ʨʦʙʦʪʽ ʷʢʠʭ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɺʽʥ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʫʩʫʚʘʻʪʴʩʷ ʨʝʛʫʣʷʨʥʠʤ ʦʯʠʱʝʥʥʷʤ ʙʨʘʥʰ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ. 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2.10. ʉʪʘʥʜʘʨʪʥʠʡ ʧʨʷʤʠʡ ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʝʣʝʢʪʨʦʜʥʠʤʠ 

ʧʣʦʱʘʜʢʘʤʠ ʧʣʦʱʝʶ 45 ʤʤ2 (ʘ), ʧʽʥʮʝʪ ̔ ʟ ʟʽʛʥʫʪʠʤʠ ʙʨʘʥʰʘʤʠ ʪʘ 

ʝʣʝʢʪʨʦʜʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʥʘ ʾʭʥʽʭ ʪʦʨʮʷʭ (ʙ). 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʟʨʫʯʥʠʤ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʨʷʤʠʡ ʙʽʧʦʣʷʨʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʚʢʦʨʦʯʝʥʠʤʠ, 

ʛʣʘʜʢʠʤʠ (ʙʝʟ ʥʘʩʽʯʦʢ) ʤʽʜʥʦ-ʤʦʣʽʙʜʝʥʦʚʠʤʠ ʝʣʝʢʪʨʦʜʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ 

(ʨʠʩ. 2.11). 

 

ʈʠʩ. 2.11. ɿʚʘʨʶʚʘʣʴʥʠʡ ʧʽʥʮʝʪ ʟ̔ ʚʢʦʨʦʯʝʥʠʤʠ ʝʣʝʢʪʨʦʜʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ 

ʧʣʦʱʝʶ 6 ʤʤ2. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʧʽʥʮʝʪʘ ʩʪʽʥʢʠ ʟôʻʜʥʫʚʘʥʠʭ ʦʨʛʘʥʽʚ ʟʘʭʦʧʣʶʚʘʣʠ 

ʥʘ ʬʽʢʩʦʚʘʥʫ ʛʣʠʙʠʥʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʝʣʝʢʪʨʦʜʥʠʭ ʧʣʦʱʘʜʦʢ (3 ʤʤ), ʽ 

ʧʦʤ̔ʨʥʦ ʩʪʠʩʢʫʚʘʣʠ, ʟʚʘʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʽ çʈʫʯʥʝ ʟʚʘʨʶʚʘʥʥʷè, 

ʰʚʠ ʥʘʢʣʘʜʘʣʠ ʧʦʩʣʽʜʦʚʥʦ ʦʜʠʥ ʟʘ ʦʜʥʠʤ. ʂʽʣʴʢʽʩʪʴ ʪʦʯʢʦʚʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʩʪʘʥʦʚʠʣʘ 3ï4 ʥʘ ʢʦʞʥʫ ʟ ʛʫʙ ʘʥʘʩʪʦʤʦʟʫ. ʆʙʠʜʚʽ ʛʫʙʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ 

ʝʚʝʨʪʫʶʯʠʤʠ ʰʚʘʤʠ ï ʩʣʠʟʦʚʘ ʜʦ ʩʣʠʟʦʚʦʾ. ɼʨʫʛʠʡ ʨʷʜ ʰʚʽʚ ʥʝ ʥʘʢʣʘʜʘʣʠ 

(ʨʠʩ. 2.12). 

ɸʥʘʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʣʠ ʤʽʞʢʠʰʢʦʚʠʡ ʘʥʘʩʪʦʤʦʟ. 

ɽʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟ (ɽɽɸ) ʬʦʨʤʫʚʘʣʠ ʟʘ ʪʠʧʦʤ ʢʽʥʝʮʴ ʫ ʙʽʢ. ɺ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʜʽʘʤʝʪʨ ʊʂ ʜʝʱʦ ʙʽʣʴʰʠʡ, ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʪʦʯʢʦʚʠʭ 

ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘ ʢʦʞʥʫ ʟ ʛʫʙ ʘʥʘʩʪʦʤʦʟʫ ʩʪʘʥʦʚʠʣʘ 4ï5. ɿʚʘʨʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʙʽʧʦʣʷʨʥʠʤ ʧʽʥʮʝʪʦʤ ʫ ʨʝʞʠʤʽ çʈʫʯʥʝ ʟʚʘʨʶʚʘʥʥʷè (ʨʠʩ. 2.13).  
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.12. ʘ) ʌʦʨʤʫʚʘʥʥʷ ʍɽɸ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ; 

ʙ) ɿʘʚʝʨʰʝʥʠʡ ʟʚʘʨʥʠʡ ʍɽɸ. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.13. ʘ) ʌʦʨʤʫʚʘʥʥʷ ɽɽɸ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ; 

ʙ) ɿʘʚʝʨʰʝʥʠʡ ʟʚʘʨʥʠʡ ɽɽɸ. 
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ʊʘʢʦʞ ʩʧʽʣʴʥʦ ʟʽ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɯʥʩʪʠʪʫʪʫ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʽʤ. ɭ. ʆ. 

ʇʘʪʦʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʮʠʣʦʛʨʘʬʘ ʙʫʣʠ ʟʘʧʠʩʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʚʘʨʶʚʘʥʽ ʪʢʘʥʠʥʠ. ʅʘ ʤʦʤʝʥʪ 

ʟʚʘʨʶʚʘʥʥʷ ʩʪʽʥʦʢ ɾʄ ʪʘ ʊʂ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ 

(ʨʠʩ. 2.14): 

- ʥʘʧʨʫʛʘ U=67ï80 ɺ; 

- ʧʦʪʫʞʥʽʩʪʴ P=62ï100 ɺʪ; 

- ʩʠʣʘ ʩʪʨʫʤʫ I=1,0ï1,3 ɸ; 

- ʦʧʽʨ R = 70ï80 ʆʤ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ɽɽɸ ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʤʫ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ 

(ʨʠʩ. 2.15): 

- ʥʘʧʨʫʛʘ U=65ï90 ɺ;  

- ʧʦʪʫʞʥʽʩʪʴ P=40ï70 ɺʪ; 

- ʩʠʣʘ ʩʪʨʫʤʫ I=1,2ï1,6 ɸ; 

- ʦʧʽʨ R=50ï60 ʆʤ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʫʚʘʣʠ ʦʜʥʦʨʷʜʥʽ ʝʚʝʨʪʫʶʯʽ ʟʚʘʨʥʽ ʮʠʨʢʫʣʷʨʥʽ ʍɽɸ 

ʪʘ ɽɽɸ ʟ ʧʦʚʥʠʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ ʩʣʠʟʦʚʦʾ ʪʘ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʦʢ. ɼʘʣʽ 

ʫʰʠʚʘʣʠ ʚʽʢʥʦ ʚ ʙʨʠʞʽ ʊʂ ʪʘ ʧʦʰʘʨʦʚʦ ʟʘʰʠʚʘʣʠ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ 

ʥʘʛʣʫʭʦ. ɼʨʝʥʘʞʽ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʥʝ ʩʪʘʚʠʣʠ. 

ɺ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ 

ʪʝʨʘʧʽʶ ï ʚ/ʤ ʚʚʦʜʠʣʠ ʮʝʬʪʨʽʘʢʩʦʥ ʜʦʟʦʶ 0,2 ʛ 1 ʨ/ʜ ʧʨʦʪʷʛʦʤ 3 ʜ̔ ʙ. 

ʇʨʦʪʷʛʦʤ 2 ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʢʨʦʣʽ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʚʦʜʫ, ʛʦʜʫʚʘʥʥʷ 

ʧʦʯʠʥʘʣʠ ʟ 3-ʾ ʜʦʙʠ. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.14. ʆʩʮʠʣʦʛʨʘʤʠ ʟʘʧʠʩʘʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʍɽɸ ʤʝʪʦʜʦʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʢʘʥʠʥ (ʨʝʞʠʤ çʈʫʯʥʝ ʟʚʘʨʶʚʘʥʥʷè) (ʘ, ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.15. ʆʩʮʠʣʦʛʨʘʤʠ ʟʘʧʠʩʘʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ɽɽɸ (ʨʝʞʠʤ çʈʫʯʥʝ 

ʟʚʘʨʶʚʘʥʥʷè) (ʘ, ʙ). 
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ʋ ʛʨʫʧʽ ç1ʙè ʟʘ 24 ʛʦʜ ʜʦ ʦʧʝʨʘʮʽʾ ʫ ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʟʣʠʪʦʛʦ ʽʥʬʽʢʦʚʘʥʦʛʦ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʦʛʦ ʘʙʦ ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʦʛʦ ɾʇ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʩʫʩʧʝʥʟʽʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʢʫʣʴʪʫʨʠ 

E. coli ʚ ʢʽʣʴʢʦʩʪʽ 0,33 ʄʢʌ (1,0ʭ108 ʂʋʆ/ʤʣ) ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ, ʷʢʘ 

ʜʦʜʘʚʘʣʘʩʷ ʜʦ ʩʪʝʨʠʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʞʦʚʯʽ ʟ ʨʦʟʨʘʭʫʥʢʫ 2 ʤʣ ʞʦʚʯʽ ʥʘ 1 ʢʛ 

ʤʘʩʠ ʪʽʣʘ. ʇʽʩʣʷ ʣʘʧʘʨʦʪʦʤʽʾ ʦʮʽʥʶʚʘʣʠ ʚʠʜ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʧʝʨʠʪʦʥʽʪʫ, 

ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʦʨʛʘʥʽʚ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ. ʊʢʘʥʠʥʠ ʩʪʽʥʦʢ ɾʄ 

ʪʘ ʦʩʦʙʣʠʚʦ ʊʂ ʙʫʣʠ ʥʘʙʨʷʢʣʽ, ʛʽʧʝʨʝʤʦʚʘʥʽ, ʣʝʛʢʦ ʨʘʥʠʤʽ ʧʨʠ ʢʦʥʪʘʢʪʽ. ɼʘʣʽ 

ʧʨʦʚʦʜʠʣʠ ʧʦʩʽʚ ʚʠʧʦʪʫ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʧʽʩʣʷ ʯʦʛʦ 

ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ ʦʩʫʰʫʚʘʣʠ ʪʘ ʩʘʥʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ʜʝʢʘʩʘʥʫ. ʅʘʩʪʫʧʥʽ 

ʝʪʘʧʠ ʦʧʝʨʘʮʽʾ ʙʫʣʠ ʘʥʘʣʦʛʽʯʥʠʤʠ, ʷʢ ʽ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ʄʝʪʦʜʦʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʬʦʨʤʫʚʘʣʠ ʍɽɸ ʪʘ ɽɽɸ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʥʝ ʙʫʣʦ ʷʢʠʭʦʩʴ ʟʥʘʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ʯʠ ʪʝʭʥʽʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʠ 

ʥʘʢʣʘʜʘʥʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʟʘʧʘʣʝʥʠʤʠ. ɺ 

ʦʙʠʜʚʦʭ ʧʽʜʛʨʫʧʘʭ (ç1ʘè ʽ ç1ʙè) ʘʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠ ʚ ʨʝʞʠʤʽ çʈʫʯʥʝ 

ʟʚʘʨʶʚʘʥʥʷè ʟ ʦʜʥʘʢʦʚʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʏʘʩ, ʧʦʪʨʽʙʥʠʡ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ, ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʪʘʢʠʤ ʩʘʤʠʤ, ʷʢ 

ʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. 

ʉʝʨʝʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʙʽʣʴʰ 

ʪʨʠʚʘʣʫ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʶ, ʷʢʘ ʧʨʠ ʧʝʨʠʪʦʥʽʪʽ ʧʨʦʚʦʜʠʣʘʩʷ 4ï5 ʜʽʙ. ʊʘʢʦʞ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʚʘʨʠʥ ʥʝ ʛʦʜʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʜʦ ʦʧʝʨʘʮʽʾ, ʘ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʧʝʨʠʪʦʥʽʪʫ ʢʦʨʤ ʥʝ ʜʘʚʘʣʠ ʧʨʦʪʷʛʦʤ 48 ʛʦʜ, ʷʢʦʛʦʩʴ ʩʫʪʪʻʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʰʣʫʥʢʫ ʪʘ ʢʠʰʝʯʥʠʢʫ ʜʦʩʷʛʪʠ ʥʝ ʚʜʘʚʘʣʦʩʷ. ʇʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʫ 

ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʟʙʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ 

ʧʝʨʠʩʪʘʣʴʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ɽɽɸ ʫ ʜʝʢʽʣʴʢʦʭ ʪʚʘʨʠʥ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʢʨʽʤ ʦʙʤʝʞʝʥʥʷ 

ʚ ʢʦʨʤʽ, ʙʫʚ ʚʧʨʦʚʘʜʞʝʥʠʡ ʤʝʪʦʜ çʜʨʦʙʥʦʛʦè ʧʦʾʥʥʷ, ʢʦʣʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 

2 ʜʽʙ ʚʦʜʫ ʪʚʘʨʠʥʘʤ ʜʘʚʘʣʠ ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ ʧʦ 50 ʤʣ 3 ʨʘʟʠ ʥʘ ʜʦʙʫ, 
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ʪʘʢʦʞ 2 ʨ/ʜ ʜʘʚʘʣʠ ʧʦ 50 ʤʣ 5 % ʨʦʟʯʠʥʫ ʛʣʶʢʦʟʠ ʽ ʪʽʣʴʢʠ ʟ 3-ʾ ʜʦʙʠ ʧʦʯʠʥʘʣʠ 

ʜʘʚʘʪʠ ʧʠʪʠ ʙʝʟ ʦʙʤʝʞʝʥʴ. 

ʋ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ (n=15) ʘʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʤ ʰʦʚʥʠʤ 

ʤʝʪʦʜʦʤ. ʊʘʢ ʩʘʤʦ ʤʦʙʽʣʽʟʫʚʘʣʠ ʟʘ ʈʫ ʧʝʪʣ ʁʊʂ, ʥʘ ʷʢʽʡ ʬʦʨʤʫʚʘʣʠ ʍɽɸ ʪʘ 

ɽɽɸ. ɸʥʘʩʪʦʤʦʟʠ ʬʦʨʤʫʚʘʣʠ ʦʜʥʦʨʷʜʥʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʰʚʦʤ. ɼʣʷ ʾʭ 

ʥʘʢʣʘʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʇɼʉ 5/0 ʥʘ ʘʪʨʘʚʤʘʪʠʯʥʽʡ 

ʛʦʣʮʽ. ʂʨʘʾ ʪʠʧʦʚʦ ʚʚʝʨʪʘʣʠ ʚʩʝʨʝʜʠʥʫ, ʜʨʫʛʠʡ ʨʷʜ ʰʚʽʚ ʥʝ ʥʘʢʣʘʜʘʣʠ ʚ 

ʟʚôʷʟʢʫ ʟ ʥʝʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ ʟôʻʜʥʫʚʘʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʟʘʛʨʦʟʦʶ ʥʘʜʤʽʨʥʦʛʦ 

ʟʚʫʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʦʛʦ ʩʧʽʚʫʩʪʷ (ʨʠʩ. 2.16). 

ɸʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ 2 ʧʽʜʛʨʫʧʠ ï ʧʽʜʛʨʫʧʘ 

ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ (n=8) ʪʘ ʧʽʜʛʨʫʧʘ ʪʚʘʨʠʥ ʟ̔ ʟʤʦʜʝʣʴʦʚʘʥʠʤ ɾʇ (n=7). ɺ 

ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʰʦʚʥʽ ʘʥʘʩʪʦʤʦʟʠ 

ʚʠʷʚʠʣʠʩʷ ʥʝʩʧʨʦʤʦʞʥʽ ʽ ʪʚʘʨʠʥʠ ʛʠʥʫʣʠ ʥʘ 1-ʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. ʊʦʤʫ ʚ 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʶʚʘʚʩʷ ʜʠʬʫʟʥʠʡ ʩʝʨʦʟʥʠʡ ʧʝʨʠʪʦʥʽʪ ʰʣʷʭʦʤ  

ʚʚʝʜʝʥʥʷ  ʚ  ʯʝʨʝʚʥʫ  ʧʦʨʦʞʥʠʥʫ  ʪʚʘʨʠʥ  ʢʫʣʴʪʫʨʠ E. coli ʚ ʜʦʟʽ 0,5 ʄʢʌ 

(1,5ʭ108 ʂʋʆ/ʤʣ) ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ, ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʞʦʚʯʽ, ʰʦʚʥʽ ʘʥʘʩʪʦʤʦʟʠ 

ʥʘʢʣʘʜʘʣʠʩʷ ʥʘ ʥʝʟʥʘʯʥʦ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ.  
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.16. ʆʜʥʦʨʷʜʥʽ ʰʦʚʥʽ ʘʥʘʩʪʦʤʦʟʠ: ʘ) ʍɽɸ ʪʘ ʙ) ɽɽɸ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʚʟʷʪʦ 2 ʛʨʫʧʠ ʪʚʘʨʠʥ ï ʦʩʥʦʚʥʫ ʪʘ ʧʦʨʽʚʥʷʥʥʷ, ʢʦʞʥʫ 

ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ ï ʟʜʦʨʦʚʠʭ ʪʘ ʪʚʘʨʠʥ ʟ̔ ɾʇ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ˇʨʫʥʪʦʚʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʑʝ ʦʜʥʠʤ ʟ̔ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ, ʥʘ ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʻ 

ʪʨʠʚʘʣʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ, 

ʢʦʣʠʚʘʚʩʷ ʚʽʜ 4 ʜʦ 10 ʭʚ. ʌʦʨʤʫʚʘʥʥʷ ɽɽɸ ʚ ʟʚôʷʟʢʫ ʟ ʜʝʱʦ ʙʽʣʴʰʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʟôʻʜʥʫʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʨʝʙʫʚʘʣʦ ʜʝʱʦ ʙʽʣʴʰʝ ʯʘʩʫ, ʥʽʞ ʬʦʨʤʫʚʘʥʥʷ ʍɽɸ, ʘʣʝ ʯʘʩʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʥʝʩʫʪʪʻʚʠʤʠ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ 

(ʍɽɸ ʯʠ ɽɽɸ) ʪʨʠʚʘʣʦ 5ï6 ʭʚ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʣʽʛʘʪʫʨʥʠʤ ʤʝʪʦʜʦʤ 

ʧʦʪʨʝʙʫʚʘʣʦ ʚʽʜ 15 ʜʦ 25 ʭʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʥʘʩʪʦʤʦʟʫ 

ʚʠʪʨʘʯʘʣʠ 19ï20 ʭʚ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʰʚʠʜʢʦʩʪʽ ʥʘʢʣʘʜʘʥʥʷ ʰʦʚʥʠʭ ʍɽɸ ʪʘ 

ɽɽɸ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʦʪʠʣʝʞʥʠʡ ʨʝʟʫʣʴʪʘʪ ï ʬʦʨʤʫʚʘʥʥʷ ʍɽɸ ʧʦʪʨʝʙʫʚʘʣʦ 

ʙʽʣʴʰʝ ʯʘʩʫ ʯʠʤ ɽɽɸ. ʎʝ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ ʪʝʭʥʽʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, 

ʚʠʢʣʠʢʘʥʠʤʠ ʪʠʤ, ʱʦ ɾʄ ʢʨʦʣʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʣʠʙʠʥʽ ʤʽʞ ʩʝʛʤʝʥʪʘʤʠ 

ʧʝʯʽʥʢʠ. ɺ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘʤ ʥʝ ʟʘʚʞʜʠ ʚʜʘʚʘʣʦʩʷ ʡʦʛʦ ʜʦʩʪʘʪʥʴʦ ʚʠʚʝʩʪʠ 

ʟ ʛʣʠʙʠʥʠ ʨʘʥʠ, ʬʦʨʤʫʚʘʥʥʷ ʍɽɸ ʟʘʡʤʘʣʦ ʙʽʣʴʰʝ ʯʘʩʫ, ʥʽʞ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʫ ʤʽʞ ʧʦʚʝʨʭʥʝʚʦ ʨʦʟʤʽʱʝʥʠʤʠ ʧʝʪʣʷʤʠ ʊʂ.  

ʆʪʞʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʦʪʨʠʤʫʚʘʣʠ 

ʧʨʘʢʪʠʯʥʦ 4-ʢʨʘʪʥʠʡ ʚʠʛʨʘʰ ʚ ʯʘʩʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʣʽʛʘʪʫʨʥʦʛʦ ʤʝʪʦʜʫ. ɯ ʮʝ ʧʨʠ ʪʦʤʫ, ʱʦ ʥʘʢʣʘʜʘʚʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʨʷʜ ʰʚʽʚ, ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʜʚʦʭʨʷʜʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʯʘʩʦʚʠʡ ʚʠʛʨʘʰ 

ʟʨʦʩʪʝ ʱʝ ʙʽʣʴʰʝ. 

ɸʥʘʣʽʟʫʶʯʠ ʤʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʻ ʪʝʭʥʽʯʥʦ ʧʨʦʩʪʠʤ 

ʪʘ ʟʨʫʯʥʠʤ. ɼʘʥʠʡ ʤʝʪʦʜ ʦʜʥʘʢʦʚʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ 
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ʙʽʣʽʦʜʠʛʝʩʪʠʚʥʽ ʪʘ ʤʽʞʢʠʰʢʦʚʽ ʘʥʘʩʪʦʤʦʟʠ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥ, 

ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʾʭ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʘ ʬʦʥʽ ʨʦʟʣʠʪʦʛʦ ʽʥʬʽʢʦʚʘʥʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ. 

 

 

2.3. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʇʝʨʰʠʡ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʭʽʜʥʦʩʪʽ, 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟôʻʜʥʘʥʴ, ʜʨʫʛʠʡ ʥʘʧʨʷʤʦʢ ï ʮʝ 

ʚʠʚʯʝʥʥʷ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ʟʚʘʨʥʦʛʦ 

ʰʚʘ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʢʦʞʥʠʡ ʪʝʨʤʽʥ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʫ 

ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʪʚʘʨʠʥ. ɸʥʘʩʪʦʤʦʟʠ ʦʜʥʦʛʦ ʢʨʦʣʷ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ,  ʘ ʘʥʘʩʪʦʤʦʟʠ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʽʥʰʠʭ 

ʚʠʧʨʦʙʦʚʫʚʘʣʠ ʥʘ ʤʽʮʥʽʩʪʴ. 

ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʘʤʠ ʛʽʜʨʦ- ʪʘ 

ʧʥʝʚʤʦʧʨʝʩʽʾ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʣʠ ʧʨʦʙʠ ʥʘ ʨʦʟʨʠʚ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ, ʥʘ 2-ʛʫ, 3-ʪʶ, 7-ʤʫ, 21-ʰʫ ʜʦʙʫ, 

ʯʝʨʝʟ 3 ʪʘ 6 ʤʽʩ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 

ʄʝʪʦʜʦʤ ʛʽʜʨʦʧʨʝʩʽʾ ʚʠʟʥʘʯʘʣʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʪʘ ʧʨʦʭʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʟôʻʜʥʘʥʴ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʫ ʞʠʚʠʭ ʪʚʘʨʠʥ. ɼʣʷ ʮʴʦʛʦ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʍɽɸ ʧʝʨʝʪʠʩʢʘʣʠ ʊʂ ʜʠʩʪʘʣʴʥʽʰʝ ʤʽʩʮʷ ʘʥʘʩʪʦʤʦʟʫ ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʧʨʠʮʘ ʚʚʦʜʠʣʠ ʚ ʥʝʾ ʩʪʝʨʠʣʴʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʜʦ 

ʤʦʤʝʥʪʫ ʨʦʟʧʨʘʚʣʝʥʥʷ ʚʩʽʭ ʩʢʣʘʜʦʢ, ʪʦʙʪʦ ʜʦ ʧʦʚʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʩʚʽʪʫ 

ʢʠʰʢʠ ʽ ɾʄ ʨʽʜʠʥʦʶ (ʨʠʩ. 2.17ʘ). ʇʽʩʣʷ ʮʦɹʛʦ ʦʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʯʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʽʢʘʥʥʷ ʟ ʜʽʣʷʥʢʠ ʟʚʘʨʥʦʛʦ ʰʚʘ. ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʜʦʜʘʪʢʦʚʝ 
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ʦʮʽʥʶʚʘʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʟʣʝʛʢʘ ʥʘʪʠʩʢʘʁ ʯʠ ʥʘ ʟʘʧʦʚʥʝʥʫ ʨʽʜʠʥʦʶ ʢʠʰʢʫ. 

ɸʥʘʣʦʛʽʯʥʦ ʦʮʽʥʶʚʘʣʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ɽɽɸ ï ʢʠʰʝʯʥʠʤʠ ʟʘʪʠʩʢʘʯʘʤʠ 

ʧʝʨʝʢʨʠʚʘʣʘʩʷ ʈʫ, ʧʨʠʚʽʜʥʘ ʪʘ ʚʽʜʚʽʜʥʘ ʧʝʪʣʽ ʊʂ, ʧʽʩʣʷ ʯʦʛʦ ʚ ʾʾ ʧʨʦʩʚʽʪ 

ʰʧʨʠʮʦʤ ʚʚʦʜʠʚʩʷ ʬʽʟʨʦʟʯʠʥ (ʨʠʩ. 2.17ʙ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʽʜʨʦʧʨʝʩʽʾ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʦʪʨʠʤʫʚʘʣʠ ʧʦʚʥʦʮʽʥʥʫ 

ʧʨʦʭʽʜʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 2 ʢʨʦʣʽʚ ʙʫʣʦ 

ʧʽʜʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʤʽʞ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ. ɼʘʥʝ ʧʽʜʪʽʢʘʥʥʷ ʚʠʥʠʢʣʦ ʥʝ ʯʝʨʝʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʰʚʽʚ, ʘ ʯʝʨʝʟ ʥʝʱʽʣʴʥʝ ʾʭ ʥʘʢʣʘʜʘʥʥʷ, ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʰʚʘʤʠ 

ʙʫʣʠ ʟʘʣʠʰʝʥʽ ʣʝʜʴ ʧʦʤʽʪʥʽ ʧʨʦʤʽʞʢʠ. ʇʽʜʪʽʢʘʥʥʷ ʙʫʣʦ ʫʩʫʥʫʪʦ ʥʘʢʣʘʜʘʥʥʷʤ 

ʫ ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʢʘʭ ʜʦʜʘʪʢʦʚʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ ʦʜʨʘʟʫ ʞ ʥʘ ʟʘʧʦʚʥʝʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʘʥʘʩʪʦʤʦʟʘʭ. 

ʄʝʪʦʜʦʤ ʧʥʝʚʤʦʧʨʝʩʽʾ ʚʠʟʥʘʯʘʣʠ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʪʘ 

ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʤʽʮʥʽʩʪʶ ʰʦʚʥʠʭ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ, ʪʘʢ ʽ ʟʘʧʘʣʝʥʠʭ 

ʪʢʘʥʠʥ. 

ʇʥʝʚʤʦʧʨʝʩʽʶ ʧʨʦʚʦʜʠʣʠ in vitro, ʪʚʘʨʠʥʫ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ 

ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ ʤʘʪʝʨʽʘʣʫ. ʑʦʙ ʥʝ ʧʦʰʢʦʜʠʪʠ ʍɽɸ, ɾʄ ʚʠʜʘʣʷʣʠ ʨʘʟʦʤ ʟ̔ 

ʩʝʛʤʝʥʪʦʤ ʧʝʯʽʥʢʠ, ʜʦ ʷʢʦʛʦ ʚʽʥ ʢʨʽʧʠʚʩʷ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʩʽʢʘʣʠ ʟʘʡʚʽ ʪʢʘʥʠʥʠ. 

ɺ ʧʝʨʝʩʽʯʝʥʠʡ ʢʽʥʝʮʴ ʈʫ ʧʝʪʣʽ ʚʚʦʜʠʣʠ ʪʨʦʘʢʘʨ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ, ʜʦ ʷʢʦʛʦ 

ʧʽʜôʻʜʥʫʚʘʣʠ ʤʘʥʦʤʝʪʨ ʪʘ ʰʧʨʠʮ ʦʙôʻʤʦʤ 50 ʤʣ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʛʥʽʪʘʥʥʷ 

ʧʦʚʽʪʨʷ (ʨʠʩ. 2.18). ʊʨʦʘʢʘʨ, ʫʚʝʜʝʥʠʡ ʚ ʧʝʪʣʶ ʢʠʰʢʠ, ʛʝʨʤʝʪʠʯʥʦ ʬʽʢʩʫʚʘʣʠ 

ʣʽʛʘʪʫʨʘʤʠ, ʧʨʝʧʘʨʘʪ ʧʦʤʽʱʘʣʠ ʚ ʧʦʩʫʜʠʥʫ ʟ ʚʦʜʦʶ ʪʘ ʧʦʩʪʫʧʦʚʦ ʨʦʟʜʫʚʘʣʠ 

ʜʦ ʤʦʤʝʥʪʫ ʚʪʨʘʪʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ. ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ ʚ ʜʽʣʷʥʮʽ 

ʰʚʘ ʘʥʘʩʪʦʤʦʟʫ ʬʽʢʩʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʪʠʩʢʫ ʥʘ ʤʘʥʦʤʝʪʨʽ (ʨʠʩ. 2.19). 

ɸʥʘʣʦʛʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʦʜʠʣʠ ʤʘʥʦʤʝʪʨʽʶ ɽɽɸ ï ʚ ʦʜʥʫ ʟ ʧʝʪʝʣʴ 

ʚʚʦʜʠʚʩʷ ʪʨʦʘʢʘʨ, ʘ ʜʚʽ ʽʥʰʽ ʧʝʨʝʢʨʠʚʘʣʠʩʷ ʟʘʪʠʩʢʘʯʘʤʠ ʯʠ ʧʝʨʝʚôʷʟʫʚʘʣʠʩʷ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʝ ʪʽʣʴʢʠ ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ, ʘʣʝ ʽ ʚʠʟʥʘʯʠʪʠ 

ʪʘ ʦʮʽʥʠʪʠ ʡʦʛʦ ʧʨʦʭʽʜʥʽʩʪʴ (ʨʠʩ. 2.20). 
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ʘ) 
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ʈʠʩ. 2.17.  ɯʥʪʨʘʦʧʝʨʘʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʤ ʛʽʜʨʦʧʨʝʩʽʾ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ 

ʧʨʦʭʽʜʥʦʩʪʽ ʭʦʣʝʮʠʩʪʦʝʥʪʝʨʦ- (ʘ) ʪʘ ʝʥʪʝʨʦʝʥʪʝʨʦʘʥʘʩʪʦʤʦʟʫ (ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.18. ʊʨʦʘʢʘʨ ʟ ʧʽʜôʻʜʥʘʥʠʤ ʤʘʥʦʤʝʪʨʦʤ ʪʘ 50 ʤʣ ʰʧʨʠʮʦʤ (ʘ), ʪʨʦʘʢʘʨ 

ʬʽʢʩʦʚʘʥʦ ʚ ʈʫ ʧʝʪʣʽ ʪʦʥʢʦʾ ʢʠʰʢʠ (ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.19. ʇʥʝʚʤʦʧʨʝʩʽʷ ʍɽɸ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, 

ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ: ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ (ʘ) ʪʘ 

ʯʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ (ʙ). 



 
114 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2.20. ʇʥʝʚʤʦʧʨʝʩʽʷ ʟʚʘʨʥʠʭ ɽɽɸ: ʘ) ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ, ʙ) ʯʝʨʝʟ 

7 ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʥʝʚʤʦʧʨʝʩʽʾ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʚʽʜʨʘʟʫ 

ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʍɽɸ ʚʠʪʨʠʤʫʚʘʣʠ ʪʠʩʢ ʚʽʜ 40 ʜʦ 100 ʤʤ ʨʪ. ʩʪ. ʅʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʚʩʷ ʚ ʨʘʡʦʥʽ 40ï

60 ʤʤ ʨʪ. ʩʪ., ʘ ʧʽʩʣʷ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʟʚʘʨʶʚʘʥʥʷ ʪʘ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʪʠʩʢ ʨʦʟʨʠʚʫ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 

80ï100 ʤʤ ʨʪ. ʩʪ. (ʨʠʩ. 2.21).  

 

ʈʠʩ. 2.21. ɺʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʍɽɸ ʤʝʪʦʜʦʤ ʧʥʝʚʤʦʧʨʝʩʽʾ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ. 

 

ʅʘ 2-ʛʫ ʪʘ 3-ʪ  ʁʜʦʙʠ ʧʦʢʘʟʥʠʢʠ ʤʘʥʦʤʝʪʨʽʾ ʪʨʠʤʘʣʠʩʷ ʚ ʪʠʭ ʞʝ ʤʝʞʘʭ 

80ï100 ʤʤ ʨʪ. ʩʪ., ʥʘ 7-ʤʫ ʜʦʙʫ ʟʨʦʩʪʘʣʠ ʜʦ 140ï150 ʤʤ ʨʪ. ʩʪ., ʘ ʯʝʨʝʟ 3 ʪʠʞ 

ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʫ ʩʷʛʘʣʘ 240ï250 ʤʤ ʨʪ. ʩʪ. ʽ ʧʨʘʢʪʠʯʥʦ 

ʜʦʨʽʚʥʶʚʘʣʘ ʤʽʮʥʦʩʪʽ ʽʥʪʘʢʪʥʦʾ ʢʠʰʢʠ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 250ï260 ʤʤ ʨʪ. ʩʪ. 

(ʨʠʩ. 2.22). ʇʨʠ ʧʝʨʠʪʦʥʽʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ, 

ʷʢʦʾʩʴ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʤʘʥʦʤʝʪʨʽʾ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ ï 

ʧʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʪʘʢʦʞ ʢʦʣʠʚʘʣʘʩʷ ʫ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʤʝʞʘʭ ʚʽʜ 40 ʜʦ 100 ʤʤ ʨʪ. ʩʪ. ʊʘʢ ʩʘʤʦ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʷʚʠʱ ʟʘʧʘʣʝʥʥʷ ʧʨʦʮʝʩʠ 
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ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʜʽʣʷʥʮʽ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʨʦʪʽʢʘʣʠ ʦʜʥʘʢʦʚʦ ʽ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ 

ʤʽʮʥʦʩʪʽ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʣʠ.  

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʤʽʞʢʠʰʢʦʚʠʭ ʘʥʘʩʪʦʤʦʟʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ɽɽɸ ʟʚʘʨʶʚʘʣʠʩʷ ʩʪʽʥʢʠ ʪʽʣʴʢʠ ʢʠʰʝʯʥʠʢʫ, ʷʢʽ ʻ ʜʝʱʦ 

ʪʦʚʩʪʽʰʠʤʠ ʽ ʤʽʮʥʽʰʠʤʠ, ʥʽʞ ʩʪʽʥʢʠ ɾʄ, ʘʣʝ ʤʽʮʥʽʩʪʴ ʩʘʤʦʛʦ ʟʚʘʨʥʦʛʦ 

ʟô̒ʜʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ ʚ ʦʙʦʭ ʚʠʜʽʚ ʘʥʘʩʪʦʤʦʟʽʚ. 

 

ʈʠʩ. 2.22. ɻʨʘʬʽʢ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

 

ɼʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʜ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ 

ʪʢʘʥʠʥ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʟôʻʜʥʘʥʥʷ ʚ ʨʽʜʠʥʽ. ɺ ʟʚôʷʟʢʫ ʟ ʚʠʭʦʜʦʤ ʧʦʚʽʪʨʷ ʟ̔ 

ɾʄ ʯʝʨʝʟ ʤʽʭʫʨʦʚʫ ʧʨʦʪʦʢʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʦʣʠ ʟʘʚʘʨʶʚʘʥʥʷ 

ʤʽʭʫʨʦʚʦʾ ʧʨʦʪʦʢʠ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʽ. ɿʘʚʘʨʶʚʘʥʥʷ 

ʧʨʦʡʰʣʦ ʫʩʧʽʰʥʦ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʽʜʙʫʚʘʚʩʷ ʧʨʦʙʽʡ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 

ʯʝʨʝʟ ʨʽʜʠʥʫ. ʎʝ ʤʦʞʝ ʤʘʪʠ ʚʘʞʣʠʚʝ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚ 

ʫʤʦʚʘʭ ʚʠʨʘʞʝʥʦʾ ʞʦʚʯʦʪʝʯʽ ʟ̔ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, ʷʢ ʮʝ ʯʘʩʪʦ 

ʙʫʚʘʻ ʧʨʠ ʾʭ ʪʨʠʚʘʣʽʡ ʦʙʪʫʨʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʙʽʣʽʘʨʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. ɸ ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʢʨʦʚʦʪʝʯʘʭ ʟ̔ ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʠʭ ʩʫʜʠʥ, ʷʢʽ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ 

ʧʦʪʨʽʙʥʦ ʧʨʦʰʠʚʘʪʠ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ ʧʨʦʰʠʚʘʥʥʷ ʧʦʪʨʽʙʥʘ ʧʦʩʪʽʡʥʘ ʜʦʙʨʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʞʝʨʝʣʘ ʢʨʦʚʦʪʝʯʽ, ʘ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʜʦʙʨʝ 
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ʟʘʭʦʧʠʪʠ ʩʫʜʠʥʫ ʚ ʧʝʨʰʠʡ ʰʦʚ, ʪʦ ʽʥʢʦʣʠ ʚ ʧʨʦʮʝʩʽ ʛʝʤʦʩʪʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʘʯʥʘ ʢʨʦʚʦʚʪʨʘʪʘ, ʷʢʘ ʟʥʦʚʫ ʞ ʪʘʢʠ ʧʦʛʽʨʰʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʽ ʧʦʜʦʚʞʫʻ ʯʘʩ 

ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʧʽʩʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣʘ ʢʨʦʚʦʪʝʯʽ ʽ ʟʘʭʦʧʣʝʥʥʷ ʡʦʛʦ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʘʣʴʰʝ 

ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʨʽʜʠʥʽ ʙʝʟ ʧʦʚʥʦʛʦ ʦʩʫʰʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʦʣʷ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʛʝʤʦʩʪʘʟʫ ʯʘʩ. 

ʉʪʦʩʦʚʥʦ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʪʦ ʪʫʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʨʽʟʢʠʡ ʢʦʥʪʨʘʩʪ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ. ʊʘʢ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʘʥʘʩʪʦʤʦʟʽʚ ʥʘ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ ʾʭ ʧʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 80ï

100 ʤʤ ʨʪ. ʩʪ. ʇʨʠ ʮʴʦʤʫ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʧʦʯʠʥʘʣʦ ʚʠʭʦʜʠʪʠ ʯʝʨʝʟ ʦʪʚʦʨʠ ʚʽʜ 

ʚʢʦʣʽʚ ʛʦʣʢʠ ʧʦʧʨʠ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ɯ ʭʦʯʘ ʚʝʨʭʥʷ ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʻ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ ʚ ʦʙʦʭ ʛʨʫʧʘʭ, ʘʣʝ ʚ ʮʽʣʦʤʫ ʰʦʚʥʽ ʘʥʘʩʪʦʤʦʟʠ, 

ʥʘʢʣʘʜʝʥʽ ʥʘ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ, ʻ ʜʝʱʦ ʤʽʮʥʽʰʠʤʠ ʪʦʤʫ, ʱʦ ʥʝ ʤʘʻ ʪʘʢʦʾ 

ʟʥʘʯʥʦʾ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ, ʷʢ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʤʝʪʦʜʦʤ 

ʟʚʘʨʶʚʘʥʥʷ. 

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʰʚʽʚ ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ ʧʦʢʘʟʥʠʢʠ ʤʘʥʦʤʝʪʨʽʾ ʨʽʟʢʦ 

ʧʘʜʘʣʠ ï ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʽʥʬʽʢʦʚʘʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʚʠʨʘʞʝʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʥʠʪʢʠ ʣʝʛʢʦ ʧʨʦʨʽʟʫʚʘʣʠʩʷ ʽ ʘʥʘʩʪʦʤʦʟ ʚʪʨʘʯʘʚ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 10ï15 ʤʤ ʨʪ. ʩʪ. 

ʇʨʠ ʤʽʩʮʝʚʦʤʫ ʘʩʝʧʪʠʯʥʦʤʫ ʧʝʨʠʪʦʥʽʪʽ ʪʘ ʧʦʤʽʨʥʦʤʫ ʯʠ ʥʝʟʥʘʯʥʦʤʫ 

ʟʘʧʘʣʝʥʥʽ ʪʢʘʥʠʥ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʜʦ 30ï50 ʤʤ ʨʪ. ʩʪ., ʯʦʛʦ ʙʫʣʦ 

ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ (ʨʠʩ. 2.23). ɸʥʘʣʦʛʽʯʥʦ ʽʟ ʟʚʘʨʥʠʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʰʦʚʥʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʷʢʦʾʩʴ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʤʽʮʥʦʩʪʽ ʤʽʞ 

ʍɽɸ ʪʘ ɽɽɸ. 
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ʈʠʩ. 2.23. ʇʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ) ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ. 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ, ʢʨʽʤ ʧʥʝʚʤʦʧʨʝʩʽʾ, ʪʘʢʦʞ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʙʫ ʥʘ ʨʦʟʨʠʚ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʽʩʣʷ 

ʟʘʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʦʜʠʥ ʢʽʥʝʮʴ (ɾʄ ʟ̔ ʩʝʛʤʝʥʪʦʤ ʧʝʯʽʥʢʠ) ʤʽʮʥʦ ʬʽʢʩʫʚʘʣʠ, ʘ 

ʜʦ ʜʨʫʛʦʛʦ (ʪʦʥʢʘ ʢʠʰʢʘ) ʯʝʨʝʟ ʙʣʦʢ ʧʽʜʚʽʰʫʚʘʣʠ ʰʘʣʴʢʫ ʚʽʜ ʪʝʨʝʟʽʚ, ʥʘ ʷʢʫ 

ʢʣʘʣʠ ʛʠʨʴʢʠ. ɺʘʛʫ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʠ ʜʦ ʪʠʭ ʧʽʨ, ʜʦʢʠ ʥʝ ʥʘʩʪʫʧʘʚ 

ʨʦʟʨʠʚ ʘʥʘʩʪʦʤʦʟʫ (ʨʠʩ. 2.24). 

ʆʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʘʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʤʝʪʦʜʦʤ ɺʏ-

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3 ʜʽʙ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʚʠʪʨʠʤʫʚʘʣʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʞʘʭ 100ï180 ʛʨʘʤ. ʏʝʨʝʟ 7 ʜʽʙ ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʨʦʩʪʘʚ ʜʦ 300ï400 ʛ, ʘ ʯʝʨʝʟ 3 ʪʠʞ ʟʚʘʨʥʠʡ ʰʦʚ ʚʠʪʨʠʤʫʚʘʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

700ï800 ʛ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʘʙʣʠʞʘʣʦʩʷ ʜʦ ʤʽʮʥʦʩʪʽ ʽʥʪʘʢʪʥʦʾ ʢʠʰʢʠ, ʷʢʘ 

ʩʪʘʥʦʚʠʪʴ 1000ï1100 ʛ. ʏʝʨʝʟ 3 ʤʽʩ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʢʦʣʠ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʟʘʚʝʨʰʫʚʘʣʠʩʴ, ʤʽʮʥʽʩʪʴ ʰʚʘ ʙʫʣʘ ʚʠʱʦʶ, ʥʽʞ ʤʽʮʥʽʩʪʴ 
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ʽʥʪʘʢʪʥʠʭ ʪʢʘʥʠʥ ʽ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʨʦʟʨʠʚ ʧʨʦʭʦʜʠʚ ʧʦʟʘ ʤʝʞʘʤʠ 

ʘʥʘʩʪʦʤʦʟʫ.  

ɸʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʚ ʫʤʦʚʘʭ ʧʝʨʠʪʦʥʽʪʫ ʥʘ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʝʞ ʚʠʪʨʠʤʫʚʘʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʞʘʭ 

100ï180 ʛ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ. 

 

ʈʠʩ. 2.24. ɺʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʍɽɸ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʽʮʥʦʩʪʽ ɽɽɸ, ʩʬʦʨʤʦʚʘʥʠʭ 

ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʷʢ ʥʘ ʥʝʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥʘʭ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ 

ʧʝʨʠʪʦʥʽʪʫ. ɿʚʠʯʘʡʥʦ ʫ ʚʠʪʨʠʤʫʚʘʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʬʽʢʩʫʚʘʣʠʩʷ ʥʝʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ 10ï20 ʛ, ʘʣʝ ʚʦʥʠ ʥʝ ʚʠʭʦʜʠʣʠ ʟʘ ʤʝʞʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʭʠʙʢʠ 

(ʨʠʩ. 2.25). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.25. ʇʨʦʙʘ ʥʘ ʨʦʟʨʠʚ ɽɽɸ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʨʦʟʨʠʚ ʘʥʘʩʪʦʤʦʟʫ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 180 ʛ (ʘ), ʤʦʤʝʥʪ ʨʦʟʨʠʚʫ (ʙ). 
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ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ ʰʦʚʥʠʤ ʤʝʪʦʜʦʤ ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ 

ʪʢʘʥʠʥ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʜʝʱʦ ʟʨʦʩʪʘʣʠ. ʊʘʢ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʍɽɸ ʥʘʩʪʫʧʘʣʘ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ 200ï250 ʛ (ʧʨʦʭʦʜʠʣʦ ʧʨʦʨʽʟʫʚʘʥʥʷ ʰʚʽʚ 

ʟ ʙʦʢʫ ʙʽʣʴʰ ʪʦʥʢʦʾ ʩʪʽʥʢʠ ɾʄ), ʘ ɽɽɸ ʜʦʩʷʛʘʣʘ 300ï350 ʛ, ʘ ʚ ʦʜʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʘʚʽʪʴ 400 ʛ. ʋ ʧʝʨʰʽ 3 ʜʦʙʠ ʪʘ ʥʘ 7-ʤʫ ʜʦʙʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚ ʟʚôʷʟʢʫ ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʪʚʘʨʠʥ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʥʝʚʤʦʧʨʝʩʽʾ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʏʝʨʝʟ 3 ʪʠʞ 

ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʤʽʮʥʽʩʪʴ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʩʪʘʥʦʚʠʣʘ 800ï900 ʛ, ʪʦʙʪʦ 

ʘʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʟʚʘʨʥʠʭ ʧʨʘʢʪʠʯʥʦ ʜʦʩʷʛʘʣʘ ʤʽʮʥʦʩʪʽ ʥʝʟʤʽʥʝʥʦʾ ʢʠʰʢʠ. ʇʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʪʘʢ ʷʢ ʽ ʧʨʠ 

ʧʥʝʚʤʦʧʨʝʩʽʾ, ʾʭʥʷ ʧʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʠʜʫ ʧʝʨʠʪʦʥʽʪʫ. ʊʘʢ, ʚ 

ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʪʘ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʣʽʛʘʪʫʨʠ 

ʧʨʦʨʽʟʫʚʘʣʠʩʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ 25ï50 ʛ, ʘ ʧʨʠ ʤʽʩʮʝʚʦʤʫ 

ʩʝʨʦʟʥʦʤʫ ʧʝʨʠʪʦʥʽʪʽ ʪʘ ʥʝʟʥʘʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ʪʢʘʥʠʥ ʤʽʮʥʽʩʪʴ ʰʚʘ 

ʩʪʘʥʦʚʠʣʘ 100ï150 ʛ.   

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʦʢʨʝʤʦ 

ʥʝʦʙʭʽʜʥʦ ʩʧʠʥʠʪʠʩʷ ʥʘ ʚʠʧʘʜʢʘʭ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ, 

ʷʢʽ ʤʘʣʠ ʤʽʩʮʝ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫ 4 ʚʠʧʘʜʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʪʚʘʨʠʥʠ ʟʘʛʠʥʫʣʠ ʚʽʜ ʨʦʟʚʠʥʫʚʰʦʛʦʩʷ ʧʝʨʠʪʦʥʽʪʫ. ʋ 3 ʢʨʦʣʽʚ (ʫ 2 ʥʘ     

1-ʰʫ ʪʘ ʫ 1 ʥʘ 2-ʛʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ) ʚʠʥʠʢʣʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ɽɽɸ ʪʘ ʚ 

1 ʚʠʧʘʜʢʫ ʥʘ 2-ʛʫ ʜʦʙʫ ï ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʍɽɸ. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʍɽɸ ʪʘ 

ʦʜʥʦʛʦ ɽɽɸ ʚʠʥʠʢʣʘ ʫ ʛʨʫʧʽ ʙʝʟ ʧʝʨʠʪʦʥʽʪʫ, ʽʥʰʽ 2 ʚʠʧʘʜʢʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ɽɽɸ ʚʠʥʠʢʣʠ ʫ ʛʨʫʧʽ ʟ ʧʝʨʠʪʦʥʽʪʦʤ. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʍɽɸ ʚʠʥʠʢʣʘ ʚʥʘʩʣʽʜʦʢ ʢʠʰʢʦʚʦʾ ʥʝʧʨʦʭʽʜʥʦʩʪʽ. ʇʨʠ 

ʨʦʟʪʠʥʽ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʨʦʟʥʦʛʦ 

ʚʠʧʦʪʫ ʟ ʜʦʤʽʰʢʘʤʠ ʞʦʚʯʽ, ʚ ʜʽʣʷʥʮʽ ɽɽɸ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʢʦʥʛʣʦʤʝʨʘʪ ʟ̔ 

ʧʝʪʝʣʴ ʢʠʰʝʯʥʠʢʫ ʪʘ ʚʝʣʠʢʦʛʦ ʩʘʣʴʥʠʢʘ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʝʨʝʢʨʠʪʪʷ ʷʢ 
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ʧʨʠʚʽʜʥʦʾ, ʪʘʢ ʽ ʈʫ ʧʝʪʝʣʴ ʊʂ. ʈʫ ʧʝʪʣʷ ʚʠʱʝ ʚʽʜ ʤʽʩʮʷ ʦʢʣʶʟʽʾ ʙʫʣʘ 

ʨʦʟʰʠʨʝʥʘ ʜʦ 1,5ï2 ʩʤ ʪʘ ʟʘʧʦʚʥʝʥʘ ʞʦʚʯʶ, ʪʘʢʦʞ ʙʫʚ ʟʙʽʣʴʰʝʥʠʡ ʫ ʨʦʟʤʽʨʘʭ 

ʪʘ ʧʝʨʝʧʦʚʥʝʥʠʡ ʰʣʫʥʦʢ ʪʘ ʧʨʠʚʽʜʥʘ ʧʝʪʣʷ ʧʨʦʢʩʠʤʘʣʴʥʽʰʝ ʤʽʩʮʷ ʦʢʣʶʟʽʾ. 

ɺʽʜʚʽʜʥʘ ʧʝʪʣʷ ʜʠʩʪʘʣʴʥʽʰʝ ɽɽɸ ʙʫʣʘ ʧʦʨʦʞʥʷ ʪʘ ʩʧʘʚʰʘʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʥʘʩʣʽʜʦʢ ʧʦʚʥʦʾ ʦʙʪʫʨʘʮʽʾ ʊʂ, ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʠʡ ʪʠʩʢ ʜʦʩʷʛ 

ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʈʫ ʧʝʪʣʽ ʙʽʣʴʰʝ, ʥʽʞ ʫ 2 

ʨʘʟʠ, ʥʘʩʪʫʧʠʣʘ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʍɽɸ, ʷʢ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʦʾ ʣʘʥʢʠ. 

ʋ 3 ʪʚʘʨʠʥ ʟ ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ɽɽɸ ʥʘ ʨʦʟʪʠʥʽ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʫ ʯʝʨʝʚʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʦʟʣʠʪʠʡ ʧʝʨʠʪʦʥʽʪ ʟ̔ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʝʨʦʟʥʦʛʦ 

ʚʠʧʦʪʫ ʟ ʜʦʤʽʰʢʘʤʠ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ, ʚ ʜʽʣʷʥʮʽ ɽɽɸ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʯʘʩʪʢʦʚʘ (n=2) ʘʙʦ ʧʦʚʥʘ (n=1) ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ɽɽɸ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʝʞ ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʥʠʢʥʝʥʥʷʤ 

ʥʘʜʤʽʨʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ʗʢ ʫʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʫ ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ 

ʧʝʨʠʪʦʥʽʪʫ ʟʙʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ ʧʝʨʠʩʪʘʣʴʪʠʢʘ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ. ʅʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʧʦʯʠʥʘʶʯʠ ʟ 1-ʾ 

ʜʦʙʠ, ʪʚʘʨʠʥ ʥʝ ʦʙʤʝʞʫʚʘʣʠ ʚ ʚʦʜʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ 

ʦʧʝʨʘʮʽʾ ʜʦʩʷʛʪʠ ʟʘʜʦʚʽʣʴʥʦʛʦ ʦʯʠʱʝʥʥʷ ʰʣʫʥʢʫ ʥʝ ʚʜʘʚʘʣʦʩʷ, ʪʦʤʫ 

ʚʞʠʚʘʥʥʷ ʪʚʘʨʠʥʘʤʠ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ̔ ʰʣʫʥʢʦʚʠʤ 

ʚʤʽʩʪʦʤ ʥʘ ʬʦʥʽ ʚʠʨʘʞʝʥʦʾ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʽ ʧʨʠʚʦʜʠʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʪʘ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ɽɽɸ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʠʥʮʠʧʫ ʧʦʾʥʥʷ 

ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ ʧʦ 50 ʤʣ 4ï5 ʨʘʟʽʚ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 2 ʧʝʨʰʠʭ  ʜʽʙ 

ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʨʦʙʣʝʤʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʽ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʨʦʟʣʠʚʠʤʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚ ʷʢʽʡʩʴ ʤʽʨʽ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʰʽ 2 ʜʦʙʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʚ ʧʦʜʘʣʴʰʽ ʪʝʨʤʽʥʠ ʞʦʜʥʦʛʦ 

ʚʠʧʘʜʢʫ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ. ʆʢʨʝʤʦ ʧʦʪʨʽʙʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, 

ʱʦ ʧʨʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ɽɽɸ, ʫ ʚʩʽʭ 3 ʚʠʧʘʜʢʘʭ ʍɽɸ ʟʘʣʠʰʘʣʠʩʷ 

ʛʝʨʤʝʪʠʯʥʠʤʠ ʪʘ ʩʧʨʦʤʦʞʥʠʤʠ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʧʝʨʠʪʦʥʽʪʫ. ʎʝ ʜʘʻ 
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ʧʽʜʩʪʘʚʠ ʛʦʚʦʨʠʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ, 

ʥʘʢʣʘʜʝʥʦʛʦ ʥʘ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ, ʘʣʝ ʽ ʡʦʛʦ ʜʦʙʨʫ ʤʽʮʥʽʩʪʴ, ʢʦʣʠ ʜʽʷ 

ʟʘʧʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʋ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ɽɽɸ ʟʘʛʠʥʫʣʦ 2 ʪʚʘʨʠʥʠ (1- ʘh 

ʜʦʙʘ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ). ɼʘʥʽ ʚʠʧʘʜʢʠ ʚʠʥʠʢʣʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʰʦʚʥʠʭ 

ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʨʦʟʣʠʪʦʛʦ ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ ʽ ʧʦʚôʷʟʘʥʽ 

ʟ ʧʨʦʨʽʟʫʚʘʥʥʷʤ ʣʽʛʘʪʫʨ ʥʘ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ.  

ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ 2 ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ ʚʥʘʩʣʽʜʦʢ ʚʥʫʪʨʽʰʥʴʦʾ ʢʠʰʢʦʚʦʾ 

ʢʨʦʚʦʪʝʯʽ ʟ ʜʽʣʷʥʢʠ ʰʚʽʚ ɽɽɸ. ʊʚʘʨʠʥʠ ʟʘʛʠʥʫʣʠ ʥʘ 1-ʰʫ ʪʘ 2-ʛʫ ʜʦʙʠ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ, ʚʽʜʚʽʜʥʘ ʧʝʪʣʷ ʢʠʰʝʯʥʠʢʫ ʫ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʤʽʩʮʷ 

ɽɽɸ ʧʨʦʪʷʛʦʤ ʧʨʠʙʣʠʟʥʦ 10ï15 ʩʤ ʙʫʣʘ ʟʘʧʦʚʥʝʥʘ ʟʛʫʩʪʢʘʤʠ ʢʨʦʚʽ, ʽʥʰʦʾ 

ʧʘʪʦʣʦʛʽʾ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɯ ʭʦʯʘ ʦʙôʻʤ ʢʨʦʚʦʪʝʯʽ ʙʫʚ ʥʝ ʥʘʜʪʦ ʚʝʣʠʢʠʤ, ʘʣʝ 

ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʢʨʦʣʽ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʪʘʢʦʾ ʧʘʪʦʣʦʛʽʾ ʽ ʰʚʠʜʢʦ ʛʠʥʫʪʴ 

ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʢʨʦʚʦʚʪʨʘʪʽ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ 

ʨʝʪʝʣʴʥʠʡ ʛʝʤʦʩʪʘʟ ʟ̔ ʢʨʘʾʚ ʟôʻʜʥʫʚʘʥʠʭ ʦʨʛʘʥʽʚ, ʘ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʜʦ ʤʦʤʝʥʪʫ ʥʘʢʣʘʜʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʦʩʪʘʥʥʽʭ ʩʪʽʙʢʽʚ ʰʚʘ ʚʽʟʫʘʣʴʥʦ 

ʷʚʠʱ ʢʨʦʚʦʪʝʯʽ ʪʝʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɺ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʜʘʥʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʟʥʘʯʥʦ ʙʽʣʴʰʽʡ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʞʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʢʨʦʚʦʪʝʯʽ ʟʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ. ʎʝ ʱʝ ʦʜʥʘ 

ʟ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʷʢʠʡ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʩʪʦʤʦʟʽʚ 

ʥʝ ʪʽʣʴʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ, ʘʣʝ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʻ ʽ 

ʥʘʜʽʡʥʠʡ ʛʝʤʦʩʪʘʟ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: ʚʩʽ 

ʘʥʘʩʪʦʤʦʟʠ, ʩʬʦʨʤʦʚʘʥʽ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʙʫʣʠ ʧʨʦʭʽʜʥʽ ʪʘ 

ʛʝʨʤʝʪʠʯʥʽ.  ʇʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʜʘʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ ʷʢ ʚ ʫʤʦʚʘʭ ʥʝʟʤʽʥʝʥʠʭ, 

ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 40ï100 ʤʤ ʨʪ. ʩʪ. (544ï

1360 ʤʤ ʚʦʜ. ʩʪ.). ʄʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3 ʜʽʙ ʪʨʠʤʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʨʽʚʥʽ, ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʟʨʦʩʪʘʻ ʚ ʣʽʥʽʡʥʽʡ ʧʨʦʛʨʝʩʽʾ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʝʣʠʯʠʥʠ 

ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ. ɯ ʭʦʯʘ ʧʦʯʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ, 
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ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʥʝʟʤʽʥʝʥʠʭ ʪʢʘʥʠʥʘʭ, ʻ ʜʝʱʦ ʚʠʱʦʶ, ʧʨʦʪʝ ʤʽʮʥʽʩʪʴ 

ʟʚʘʨʥʦʛʦ ʰʚʘ ʻ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʫ 

ʥʘʚʽʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʥʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʜʝ ʚ ʥʦʨʤʽ ʪʠʩʢ ʫ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 100ï140 ʤʤ ʚʦʜ. ʩʪ. [312]. ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʚʠʥʠʢʘʣʘ ʚ 

ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘ ʬʦʥʽ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ɿ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʥʘʩʪʦʤʦʟʽʚ ʽ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʱʦ ʽ ʻ ʧʨʠʯʠʥʦʶ 

ʧʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʬʦʨʤʫʚʘʥʥʷ.  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʦʜʥʘʢʦʚʦ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʥʘʜʽʡʥʽ ʘʥʘʩʪʦʤʦʟʠ ʷʢ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ, ʪʘʢ ʽ ʥʝʟʘʧʘʣʝʥʠʭ 

ʪʢʘʥʠʥ, ʯʠʤ ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʽʛʘʪʫʨʥʦʛʦ ʤʝʪʦʜʫ, ʧʨʠ 

ʷʢʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʽʚ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ ʻ ʚʢʨʘʡ 

ʥʝʙʝʟʧʝʯʥʠʤ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʢʣʘʜʝʥʠʭ ʰʚʽʚ. 

 

 

2.4. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʘʨʥʠʭ ʪʘ ʰʦʚʥʠʭ ʘʥʘʩʪʦʤʦʟʽʚ 

(ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) 

 

ʆʢʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʘʥʘʩʪʦʤʦʟʽʚ ʤʝʪʦʜʘʤʠ 

ʛʽʜʨʦ- ʪʘ ʧʥʝʚʤʦʧʨʝʩʽʾ, ʱʝ ʦʜʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʾʭʥʴʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʘ 

ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ʟʚʘʨʥʦʛʦ 

ʰʚʘ, ʪʘ ʚʽʜʧʦʚʽʜʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʫ ɺʏ-ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʟ ʩʪʘʥʜʘʨʪʥʠʤ ʰʦʚʥʠʤ ʤʝʪʦʜʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʩʪʦʤʦʟʽʚ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʄʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʦ ʚ ʦʮʽʥʮʽ ʬʦʨʤʠ ʘʥʘʩʪʦʤʦʟʫ, ʡʦʛʦ 

ʧʨʦʭʽʜʥʦʩʪʽ, ʥʘʷʚʥʦʩʪʽ ʡ ʚʠʨʘʞʝʥʦʩʪʽ ʩʧʘʡʢʦʚʦʛʦ ʧʨʦʮʝʩʫ. 
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ʆʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʯʝʨʝʟ 2, 3 ʪʘ 

7 ʜʽʙ, 3 ʪʠʞʥʽ, 3, 6 ʤʽʩʷʮʽʚ ʪʘ 1 ʨʽʢ. ʂʨʦʣʽʚ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʟʜʽʡʩʥʶʚʘʣʠ ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʘʥʘʩʪʦʤʦʟʽʚ, ʚʠʟʥʘʯʘʣʠ ʾʭ ʧʨʦʭʽʜʥʽʩʪʴ ʪʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ, ʚʠʢʦʥʫʚʘʣʠ 

ʧʨʦʙʠ ʥʘ ʨʦʟʨʠʚ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʢʘʥʠʥ ʫ 

ʟʦʥʽ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ʤʘʣʦ ʚʠʛʣʷʜ ʮʠʨʢʫʣʷʨʥʦ 

ʦʭʦʧʣʶʶʯʦʛʦ ʘʥʘʩʪʦʤʦʟ ʚʘʣʠʢʘ ʰʠʨʠʥʦʶ 1ï2 ʤʤ ʪʘ ʚʠʩʦʪʦʶ ʙʽʣʷ 4 ʤʤ (ʚʽʜ 

ʢʨʘʶ ʩʪʽʥʢʠ ʦʨʛʘʥʽʚ ʜʦ ʚʽʣʴʥʦʛʦ ʢʨʘʶ ʟʚʘʨʥʦʛʦ ʰʚʘ). ɿʚʘʨʥʠʡ ʰʦʚ ʙʫʚ ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʫ, ʙʝʟ ʚʠʜʠʤʠʭ ʜʽʣʷʥʦʢ ʥʝʢʨʦʟʫ (ʨʠʩ. 2.26). ɿ ʙʦʢʫ ʧʨʦʩʚʽʪʫ ʘʥʘʩʪʦʤʦʟʫ 

ʰʦʚ ʤʘʚ ʚʠʛʣʷʜ ʪʦʥʢʦʾ ʧʦʣʦʩʠ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʰʠʨʠʥʦʶ 1,5ï2 ʤʤ, 

ʪʝʨʤʽʯʥʠʭ ʫʨʘʞʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʟʘ ʤʝʞʘʤʠ ʰʚʘ ʚʽʟʫʘʣʴʥʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɺʽʜʟʥʘʯʘʣʘʩʷ ʧʦʚʥʘ ʧʨʦʭʽʜʥʽʩʪʴ ʚʩʽʭ ʘʥʘʩʪʦʤʦʟʽʚ, ʾʭʥʽʡ 

ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʚ ʜʦʚʞʠʥʽ ʨʦʟʨʽʟʽʚ ʩʪʽʥʦʢ ʟʚʘʨʶʚʘʥʠʭ 

ʦʨʛʘʥʽʚ, ʪʘʢʦʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʧʠʥʘʥʥʷ ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʽʚ ʞʦʜʥʠʭ 

ʪʢʘʥʠʥ ʩʪʽʥʦʢ (ʨʠʩ. 2.27). 
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ʈʠʩ. 2.26. ɿʚʘʨʥʠʡ ɽɽɸ ʚ̔ ʜʨʘʟʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʟʚʘʨʥʠʡ ʰʦʚ ʤʽʞ ʧʨʠʚʽʜʥʦʶ ʪʘ 

ʈʫ ʧʝʪʣʝʶ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ (ʘ, ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.27. ɿʚʘʨʥʠʡ ʍɽɸ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ:  

ʘ) ɺʠʛʣʷʜ ʟʩʝʨʝʜʠʥʠ ʟ ̔ʩʪʦʨʦʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ, 

ʙ) ɹʨʘʥʰʘ ʧʽʥʮʝʪʘ ʚ ʧʦʨʦʞʥʠʥʽ ɾʄ ʪʘ ʧʨʦʩʚʽʪʽ ʘʥʘʩʪʦʤʦʟʫ. 
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ʅʘ 2-ʛʫ ʪʘ 3-ʪʶ ʜʦʙʫ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʠʡ ʰʦʚ ʟʙʝʨʽʛʘʚ ʧʝʨʚʠʥʥʫ 

ʬʦʨʤʫ ʚʘʣʠʢʘ, ʚʽʟʫʘʣʴʥʦ ʪʢʘʥʠʥʠ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʞʠʪʪʻʟʜʘʪʥʠʤʠ, ʧʦʰʠʨʝʥʥʷ 

ʜʽʣʷʥʦʢ ʝʣʝʢʪʨʦʪʨʘʚʤʠ ʟʘ ʤʝʞʽ ʰʚʘ ʥʝ ʙʫʣʦ, ʟʚʫʞʝʥʥʷ ʧʨʦʩʚʽʪʫ ʘʥʘʩʪʦʤʦʟʫ 

ʪʘʢʦʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨʠʩ. 2.28). 

 

ʈʠʩ. 2.28. ɿʚʘʨʥʠʡ ʍɽɸ, 2-ʛʘ ʜʦʙʘ, ʚʠʛʣʷʜ ʟ ̔ ʩʪʦʨʦʥʠ ʧʨʦʩʚʽʪʫ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ. 

 

ʏʝʨʝʟ 7 ʜʽʙ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʩʪʦʤʦʟʫ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʰʚʘ ʜʝʱʦ 

ʟʤʽʥʶʚʘʚʩʷ ï ʚʽʥ ʚʩʝ ʱʝ ʟʙʝʨʽʛʘʚ ʬʦʨʤʫ ʚʘʣʠʢʘ, ʘʣʝ ʡʦʛʦ ʚʠʩʦʪʘ ʜʝʱʦ 

ʟʤʝʥʰʫʚʘʣʘʩʷ (ʜʦ 2ï3 ʤʤ), ʘ ʰʠʨʠʥʘ ʟʙʽʣʴʰʫʚʘʣʘʩʷ (ʜʦ 3 ʤʤ), ʪʢʘʥʠʥʠ 

ʟʚʘʨʥʦʛʦ ʰʚʘ, ʷʢʽ ʧʽʜʜʘʚʘʣʠʩʷ ʜʽʾ ʝʣʝʢʪʨʦʩʪʨʫʤʫ, ʟʤʽʥʶʚʘʣʠ ʩʚʽʡ ʢʦʣʽʨ ʟ̔ 

ʩʽʨʦʛʦ ʜʦ ʨʦʞʝʚʦ-ʙʽʣʦʛʦ, ʭʦʯʘ ʚʩʝ ʱʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʽʥʪʘʢʪʥʠʭ 

ʪʢʘʥʠʥ. ɿʽ ʩʪʦʨʦʥʠ ʧʨʦʩʚʽʪʫ ʘʥʘʩʪʦʤʦʟʫ ʣʽʥʽʷ ʰʚʘ ʯʽʪʢʦ ʚʠʟʥʘʯʘʣʘʩʷ, ʘʣʝ 

ʘʥʘʣʦʛʽʯʥʦ ʟʤʽʥʶʚʘʚʩʷ ʾʾ ʢʦʣʽʨ ʟ̔ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʜʦ ʙʽʣʴʰ ʨʦʞʝʚʦʛʦ, ʷʢʠʡ 

ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʢʦʣʴʦʨʫ ʦʪʦʯʫʶʯʠʭ ʪʢʘʥʠʥ. ɼʽʣʷʥʦʢ ʥʝʢʨʦʟʫ ʪʘ ʦʟʥʘʢ 

ʩʪʝʥʦʟʫʚʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨʠʩ. 2.29). 
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ʈʠʩ. 2.29. ɿʚʘʨʥʠʡ ʍɽɸ, 7-ʤʘ ʜʦʙʘ, ʚʠʛʣʷʜ ʟ ̔ ʩʪʦʨʦʥʠ ʧʨʦʩʚʽʪʫ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʫ. 

 

ʏʝʨʝʟ 3 ʪʠʞʥʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʤʽʩʮʝ ʰʚʘ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʣʦʩʷ, ʚʘʣʠʢ 

ʷʢʠʡ ʫʪʚʦʨʶʚʘʚʩʷ ʚ ʧʨʦʮʝʩʽ ʟʚʘʨʶʚʘʥʥʷ, ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʚ ʽ ʩʫʮʽʣʴʥʠʡ 

ʩʝʨʦʟʥʠʡ ʰʘʨ ʚ ɽɽɸ ʧʝʨʝʭʦʜʠʚ ʟ̔ ʧʨʠʚʽʜʥʦʾ ʧʝʪʣʽ ʥʘ ʚʽʜʚʽʜʥʫ, ʘ ʚ ʍɽɸ ʟʘ 

ʨʘʭʫʥʦʢ ʦʧʫʢʣʦʩʪʽ ʩʪʽʥʦʢ ɾʄ ʚ ʤʽʩʮʽ ʟôʻʜʥʘʥʥʷ ʥʘʚʽʪʴ ʫʪʚʦʨʶʚʘʣʘʩʷ 

ʥʝʟʥʘʯʥʘ ʙʦʨʦʟʥʘ. ʂʦʣʽʨ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚʽʜʧʦʚʽʜʘʚ ʢʦʣʴʦʨʫ ʥʘʚʢʦʣʠʰʥʽʭ 

ʪʢʘʥʠʥ ʽ ʪʽʣʴʢʠ ʧʨʠ ʨʝʪʝʣʴʥʦʤʫ ʨʦʟʛʣʷʜʘʥʥʽ ʟʙʣʠʟʴʢʘ ʤʦʞʥʘ ʙʫʣʦ ʚʠʷʚʠʪʠ 

ʣʝʜʴ ʧʦʤʽʪʥʫ ʣʽʥʽʶ ʥʘ ʤʽʩʮʽ ʟôʻʜʥʘʥʥʷ. ɿʩʝʨʝʜʠʥʠ ʘʥʘʩʪʦʤʦʟʫ ʥʘ ʤʽʩʮʽ 

ʟôʻʜʥʘʥʥʷ ʙʫʚ ʪʦʥʢʠʡ ʨʫʙʝʮʴ ʫ ʚʠʛʣʷʜʽ ʚʘʣʠʢʘ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʰʠʨʠʥʦʶ 

1ï2 ʤʤ. ʇʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ ʟʚʠʯʘʡʥʦʾ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʞʦʜʥʠʭ ʷʚʠʱ 

ʩʪʝʥʦʟʫʚʘʥʥʷ ʥʝ ʚʠʟʥʘʯʘʣʦʩʷ (ʨʠʩ. 2.30). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.30. ɿʚʘʨʥʠʡ ɽɽɸ, 3 ʪʠʞ, ʚʠʛʣʷʜ ʟʟʦʚʥʽ (ʘ) ʪʘ ʟʚʘʨʥʠʡ ʰʦʚ, ʚʠʛʣʷʜ 

ʟʩʝʨʝʜʠʥʠ (ʙ). 

 

ʏʝʨʝʟ 3 ʤʽʩ ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ ʟʟʦʚʥʽ ʙʫʣʦ ʧʦʢʨʠʪʦ ʚʽʜʥʦʚʣʝʥʦʶ ʩʝʨʦʟʥʦʶ 

ʦʙʦʣʦʥʢʦʶ, ʦʟʥʘʢ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʨʫʙʮʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʣʽʥʽʷ ʟʚʘʨʥʦʛʦ 

ʰʚʘ ʚ ʍɽɸ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʚ ʢʦʣʴʦʨʽ ʪʢʘʥʠʥʠ ɾʄ ʪʘ ʊʂ, ʘ ʚ 
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ɽɽɸ ʥʝ ʚʠʟʥʘʯʘʣʘʩʷ ʚʟʘʛʘʣʽ. ɿʩʝʨʝʜʠʥʠ ʣʽʥʽʷ ʟôʻʜʥʘʥʥʷ ʙʫʣʘ ʧʦʚʥʽʩʪʶ 

ʧʦʢʨʠʪʘ ʚʽʜʥʦʚʣʝʥʦʶ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʚʽʟʫʘʣʴʥʦ ʪʝʞ ʥʝ ʚʠʟʥʘʯʘʣʘʩʷ. 

ɸʥʘʩʪʦʤʦʟʠ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʧʨʦʭʽʜʥʽ, ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʦʟʥʘʢ ʟʚʫʞʝʥʥʷ (ʨʠʩ. 2.31, 

2.32). 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2.31. ɿʚʘʨʥʠʡ ʍɽɸ, 3 ʤʽʩ, ʚʠʛʣʷʜ ʟʩʝʨʝʜʠʥʠ, ʟ ̔ʩʪʦʨʦʥʠ ʪʦʥʢʦʾ ʢʠʰʢʠ (ʘ), 

ʙʨʘʥʰʘ ʧʽʥʮʝʪʘ ʚ ʧʨʦʩʚʽʪʽ ʘʥʘʩʪʦʤʦʟʫ (ʙ). 
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ʈʠʩ. 2.32. ɿʚʘʨʥʠʡ ɽɽɸ, 3 ʤʽʩ, ʚʠʛʣʷʜ ʟʩʝʨʝʜʠʥʠ, ʟ ̔ʩʪʦʨʦʥʠ ʚʽʜʚʽʜʥʦʾ ʪʘ ʈʫ 

ʧʝʪʝʣʴ ʪʦʥʢʦʾ ʢʠʰʢʠ. 

 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ ɾʄ ʪʘ ʊʂ ʤʦʞʥʘ ʙʫʣʦ 

ʚʠʟʥʘʯʠʪʠ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʢʦʣʴʦʨʽ ʪʘ ʩʪʨʫʢʪʫʨʽ ʪʢʘʥʠʥ ʮʠʭ 

ʦʨʛʘʥʽʚ (ʨʠʩ. 2.33), ʘ ʤʽʩʮʝ ʟʚʘʨʶʚʘʥʥʷ ʚ ɽɽɸ ʥʽ ʟʟʦʚʥʽ, ʥʽ ʟʩʝʨʝʜʠʥʠ 

ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʣʦʩʷ, ʪʘʢʦʞ ʥʝ ʙʫʣʦ ʥʽʷʢʠʭ ʦʟʥʘʢ ʩʪʝʥʦʟʫ (ʨʠʩ. 2.34, 

2.35).  

 



 
133 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 2.33. ɿʚʘʨʥʠʡ ʍɽɸ, 6 ʤʽʩ, ʣʽʥʽʷ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʚʠʛʣʷʜ ʟʟʦʚʥʽ (ʘ) ʪʘ ʧʨʦʩʚʽʪ 

ʘʥʘʩʪʦʤʦʟʫ ʟ ̔ʩʪʦʨʦʥʠ ɾʄ (ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.34. ɿʚʘʨʥʠʡ ɽɽɸ, 6 ʤʽʩ, ʚʠʛʣʷʜ ʟʟʦʚʥʽ (ʘ) ʪʘ ʟʩʝʨʝʜʠʥʠ (ʙ). 
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ʈʠʩ. 2.35. ɿʚʘʨʥʠʡ ɽɽɸ, 6 ʤʽʩ, ʚʠʛʣʷʜ ʟʩʝʨʝʜʠʥʠ, ʙʨʘʥʰʘ ʧʽʥʮʝʪʘ ʚ ʧʨʦʩʚʽʪʽ 

ʘʥʘʩʪʦʤʦʟʫ. 

 

ʏʝʨʝʟ 1 ʨʽʢ ʢʘʨʪʠʥʘ ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʘ, ʷʢ ʽ ʧʽʩʣʷ 6 ʤʽʩ. ɾʄ ʙʫʚ ʟʚʠʯʘʡʥʦʾ 

ʬʦʨʤʠ ʪʘ ʢʦʣʴʦʨʫ, ʩʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ʫ ʜʽʣʷʥʮʽ ʍɽɸ ʤʽʥʽʤʘʣʴʥʦ ʚʠʨʘʞʝʥʠʡ ʽ 

ʧʨʦʷʚʣʷʚʩʷ ʪʽʣʴʢʠ ʚ ʤʽʩʮʽ ʟôʻʜʥʘʥʥʷ ɾʄ ʪʘ ʊʂ (ʨʠʩ. 2.36ʘ). ɿʩʝʨʝʜʠʥʠ 

ʩʣʠʟʦʚʘ ɾʄ ʚʽʟʫʘʣʴʥʦ ʥʦʨʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʙʝʟ ʷʚʠʱ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʛʽʧʝʨʧʣʘʟʽʾ (ʨʠʩ. 2.36ʙ). ɾʄ ʤʽʩʪʠʚ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʟʚʠʯʘʡʥʫ ʞʦʚʯ ʙʝʟ ʦʩʘʜʫ 

ʪʘ ʢʦʥʢʨʝʤʝʥʪʽʚ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʩʽʚ ʞʦʚʯʽ ʥʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ï ʨʦʩʪʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. ʍɽɸ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ d ʙʽʣʷ 4ï5 ʤʤ, ʚʽʣʴʥʦ 

ʧʨʦʭʽʜʥʠʡ. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.36. ɿʚʘʨʥʠʡ ʍɽɸ, 1 ʨʽʢ, ʚʠʛʣʷʜ ʟʟʦʚʥʽ (ʘ) ʪʘ ʟʩʝʨʝʜʠʥʠ, ʟ ̔ʩʪʦʨʦʥʠ 

ɾʄ (ʙ). 
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ɽɽɸ ʯʝʨʝʟ 1 ʨʽʢ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ: ʢʦʣʽʨ, ʩʪʨʫʢʪʫʨʘ ʪʘ ʜʽʘʤʝʪʨ 

ʧʨʠʚʽʜʥʦʾ, ʚʽʜʚʽʜʥʦʾ ʪʘ ʈʫ ʧʝʪʝʣʴ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ 

ʥʦʨʤʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʊʂ. ʉʧʘʡʢʦʚʠʡ ʧʨʦʮʝʩ ʫ ʜʽʣʷʥʮʽ ɽɽɸ ʙʫʚ 

ʚʽʜʩʫʪʥʽʡ. ʄʽʩʮʝ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʣʦʩʷ, ʩʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ ʪʘ 

ʚʠʜʠʤʽ ʜʨʽʙʥʽ ʩʫʜʠʥʠ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʣʠ ʯʝʨʝʟ ʟʦʥʫ ʟôʻʜʥʘʥʥʷ (ʨʠʩ. 2.37ʘ). 

ɿʩʝʨʝʜʠʥʠ ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ ʚʽʟʫʘʣʴʥʦ ʪʝʞ ʥʝ ʚʠʟʥʘʯʘʣʦʩʷ, ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʨʽʚʥʦʤʽʨʥʦ ʧʦʢʨʠʚʘʣʘ ʜʽʣʷʥʢʫ ʟʚʘʨʥʦʛʦ ʰʚʘ (ʨʠʩ. 2.37ʙ). ɻʽʧʝʨʪʨʦʬʽʾ ʩʪʽʥʦʢ 

ʧʨʠʚʽʜʥʦʾ ʧʝʪʣʽ, ʷʢʘ ʙ ʩʚʽʜʯʠʣʘ ʧʨʦ ʩʪʝʥʦʟʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɽɽɸ ʙʫʚ 

ʧʨʦʭʽʜʥʠʡ, ʜʽʘʤʝʪʨ ʘʥʘʩʪʦʤʦʟʫ ʩʪʘʥʦʚʠʚ 6ï7 ʤʤ ʽ ʚʽʜʧʦʚʽʜʘʚ ʜʽʘʤʝʪʨʫ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ (ʨʠʩ. 2.38). 

ʆʢʨʝʤʦ ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʽʡ ʦʮʽʥʮʽ ʘʥʘʩʪʦʤʦʟʽʚ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʫʤʦʚʘʭ ʥʝʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥ, ʪʘ ʘʥʘʩʪʦʤʦʟʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ 

ʬʦʥʽ ʧʝʨʠʪʦʥʽʪʫ, ʟʥʘʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʩʪʨʫʢʪʫʨʽ ʟʚʘʨʥʦʛʦ ʰʚʘ ʪʘ ʪʝʨʤʽʥʘʭ 

ʟʘʛʦʻʥʥʷ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʅʘ ʬʦʥʽ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 

ʧʦʯʘʪʢʦʚʠʡ ʥʘʙʨʷʢ ʪʢʘʥʠʥ ʟʚʘʨʶʚʘʥʠʭ ʦʨʛʘʥʽʚ, ʷʢʠʡ ʧʽʩʣʷ ʣʽʢʚʽʜʘʮʽʾ 

ʧʝʨʠʪʦʥʽʪʫ ʽ ʥʘ ʬʦʥʽ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ ʟʤʝʥʰʫʚʘʚʩʷ ʚʞʝ ʥʘ 2ï3-ʪʶ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʜʦʙʠ. ɸ ʧʦʯʠʥʘʶʯʠ ʟ 7-ʾ ʜʦʙʠ, ʥʘʙʨʷʢ ʪʢʘʥʠʥ ʪʘ ʽʥʰʽ 

ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʟ ʙʦʢʫ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʣʠʩʷ 

ʽ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ ʚ ʜʽʣʷʥʢʘʭ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʨʦʭʦʜʠʣʠ ʦʜʥʘʢʦʚʦ ʚ ʦʙʦʭ 

ʧʽʜʛʨʫʧʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.37. ɿʚʘʨʥʠʡ ɽɽɸ, 1 ʨʽʢ, ʚʠʛʣʷʜ ʟʟʦʚʥʽ (ʘ) ʪʘ ʟʩʝʨʝʜʠʥʠ (ʙ). 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.38. ɿʚʘʨʥʠʡ ɽɽɸ, 1 ʨʽʢ, ʚʠʛʣʷʜ ʟʽ ʩʪʦʨʦʥʠ ʚʽʜʚʽʜʥʦʾ ʧʝʪʣʽ: ʘ) ʣʽʥʽʷ 

ʟʚʘʨʥʦʛʦ ʰʚʘ ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʙ) ʚ ʧʨʦʩʚʽʪ ʘʥʘʩʪʦʤʦʟʫ ʚʽʣʴʥʦ 

ʧʨʦʭʦʜʠʪʴ ʙʨʘʥʰʘ ʧʽʥʮʝʪʘ. 
















































































































































































































































































































































































































































































































