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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʥʘʫʯʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè ʠ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠ ̫ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ:                    ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

                     ʄʘʢʘʨʦʚʘ ʆʣʴʛʘ ɺʘʩʠʣʴʝʚʥʘ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

                 ɻʦʣʠʯʝʥʢʦʚ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

         

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ:  

 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʠʩʪʦʣʦʛʠʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠ ̫

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʅ. ɹʫʨʜʝʥʢʦè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ         

                 ɺʦʨʦʥʮʦʚʘ ɿʦʷ ɸʬʘʥʘʩʴʝʚʥʘ 
 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠʤ ɻ. ʅ. 

ɻʘʙʨʠʯʝʚʩʢʦʛʦè ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ 

        ʑʝʨʙʘʢʦʚ ʀʚʘʥ ʊʠʤʦʬʝʝʚʠʯ 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʝʯʝʥʦʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ) 

 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪʩʷ _________ 2018 ʛ. ʚ ______ ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ (ɼ 001.004.01) ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè ʧʦ ʘʜʨʝʩʫ: 117418, ʄʦʩʢʚʘ, ʫʣ. ʎʶʨʫʧʳ, ʜ.3 

 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè ʠ ʥʘ ʩʘʡʪʝ http://www.morfolhum.ru// 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç__è ________ 2018 ʛ. 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ  

ʩʦʚʝʪʘ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ    ʄʠʭʘʡʣʦʚʘ ʃʠʣʠʷ ʇʝʪʨʦʚʥʘ



3 

 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʩʪʥʘʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʦʜʥʦʛʦ ʠʟ ʝʛʦ 

ʦʪʜʝʣʦʚ - ʪʦʣʩʪʦʡ ʢʠʰʢʠ - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚʩʝʭ 

ʦʙʦʣʦʯʝʢ ï ʩʣʠʟʠʩʪʦʡ, ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ, ʤʳʰʝʯʥʦʡ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʥʦʡ ʠ 

ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ ʥʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ (Peck C.J., 2009; Castrogiovanni P., 2014; Cossais F. et al., 2016). 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ (ʆʂ) 

ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʨʷʜʝ ʨʘʙʦʪ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ 

ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʭ ʢʘʢ ʘʫʪʠʟʤ, ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʇʘʨʢʠʥʩʦʥʘ, 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʜʝʧʨʝʩʩʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʦʞʠʨʝʥʠʝ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʠʰʝʯʥʠʢʘ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʢʦʣʦʥʠʟʠʨʫʶʱʝʡ ʝʝ ʤʠʢʨʦʬʣʦʨʳ (Nicholson J.K. et al., 2012; 

Pistollato F. et al., 2016; Gabbani T. et al., 2017). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʫ ʣʶʜʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ï ʦʪ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʦ ʩʪʘʨʠʢʦʚ ï ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʤʠʢʨʦʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʧʨʦʙʠʦʪʠʢʠ, ʧʨʝʙʠʦʪʠʢʠ, ʩʠʤʙʠʦʪʠʢʠ ʠ ʜʨ. ɼʦʢʣʠʥʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʨʳʩʘʭ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʆʂ ʫ ʵʪʦʛʦ ʚʠʜʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʪʦʣʩʪʘʷ 

ʢʠʰʢʘ, ʬʫʥʢʮʠʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʘʙʩʦʨʙʮʠʷ ʚʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʣʦʚʳʭ ʤʘʩʩ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʩʝʣʝʥʘ ʤʠʢʨʦʬʣʦʨʦʡ. ʄʠʢʨʦʬʣʦʨʘ, ʢʦʣʦʥʠʟʠʨʫʶʱʘʷ ʪʦʣʩʪʫʶ 

ʢʠʰʢʫ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʧʝʨʠʩʪʘʣʴʪʠʢʠ, ʩʝʢʨʝʮʠʠ, ʚʩʘʩʳʚʘʥʠʷ, 

ʩʠʥʪʝʟʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (Hatton G.B. et al., 2015). ʇʨʠ ʥʘʨʫʰʝʥʠʠ 

ʙʘʨʴʝʨʥʳʭ ʩʚʦʡʩʪʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ 

ʪʨʘʥʩʣʦʮʠʨʦʚʘʪʴʩʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʦʩʪʨʦʛʦ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʢʦʣʠʪʘ (ɿʦʣʦʪʦʚʘ ʅ.ɸ., 

2014).  

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ. 

ʕʧʠʪʝʣʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʦʙʨʘʟʦʚʘʥ ʩʣʠʟʴʶ, ʤʠʢʨʦʬʣʦʨʦʡ ʠ 

ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʚʳʩʪʠʣʢʦʡ (Hatton G.B. et al., 2015). ɺʳʧʦʣʥʷʶʱʘʷ ʬʫʥʢʮʠʶ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʥʝʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʘʷ ʣʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʠʥʦʯʥʳʤʠ ʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤʠ ʣʠʤʬʦʠʜʥʳʤʠ ʫʟʝʣʢʘʤʠ, ʜʠʬʬʫʟʥʦ 

ʨʘʩʩʝʷʥʥʳʤʠ ʤʝʞʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʣʠʤʬʦʮʠʪʘʤʠ (Baptista A. et al. 2013). ʈʝʛʫʣʷʮʠʷ 

ʤʦʪʦʨʥʦʡ ʠ ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʥʪʝʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʜʚʫʭ ʩʧʣʝʪʝʥʠʡ - ʤʝʞʤʳʰʝʯʥʦʛʦ ʠ ʧʦʜʩʣʠʟʠʩʪʦʛʦ 

(Furness J.B., 2012). 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʆʂ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʧʨʝʜʩʪʘʚʣʝʥʘ çʚʦʨʩʠʥʢʦ-

ʧʦʜʦʙʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠè (P§cha J., 2000). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʚ 

ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʫ ʢʨʳʩ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ 
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ʨʘʟʤʝʨʦʚ ʆʂ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʧʪ, ʩʪʨʫʢʪʫʨ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʨʚʥʳʭ 

ʦʪʨʦʩʪʢʦʚ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ, ʢʦʣʦʥʠʟʘʮʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ (Walthall K. et al., 2005; Kolling J. et al., 2012). 

ʉʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʦʚ ʆʂ ʫ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ, ʧʦʣʦʚʦʟʨʝʣʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ 

ʘʩʧʝʢʪʝ ʥʝ ʠʟʫʯʝʥʳ.  

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʘʚʘ ʧʨʦʩʚʝʪʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʚ ʆʂ ʢʨʳʩ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʕʧʠʪʝʣʠʘʣʴʥʘʷ ʚʳʩʪʠʣʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʙʨʘʟʦʚʘʥʘ ʢʦʣʦʥʦʮʠʪʘʤʠ ʠ 

ʩʝʢʨʝʪʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ï ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʠ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʤʠ. ɹʦʢʘʣʦʚʠʜʥʳʝ 

ʢʣʝʪʢʠ ʆʂ ʩʝʢʨʝʪʠʨʫʶʪ ʤʫʮʠʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʠʰʝʯʥʦʡ ʩʣʠʟʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʦʥʮʝʚʳʭ ʫʯʘʩʪʢʦʚ ʤʫʮʠʥʳ ʜʝʣʷʪʩʷ ʥʘ ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʢʠʩʣʳʝ, ʘ ʢʠʩʣʳʝ - ʥʘ 

ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ ʠ ʩʠʘʣʦʤʫʮʠʥʳ (Johansson M. et al., 2011). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩ ʚ ʆʂ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ ʠ ʩʠʘʣʦʤʫʮʠʥʳ 

(Pelaseyed T. et al., 2014). ʈʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʮʠʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʫ ʢʨʳʩ ʥʝ ʠʟʫʯʝʥʳ. 

ʋ ʤʳʰʝʡ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʆʂ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦʣʷ ʥʝʡʪʨʘʣʴʥʳʭ ʤʫʮʠʥʦʚ, ʘ ʚ ʜʠʩʪʘʣʴʥʦʤ ï ʥʝ ʠʟʤʝʥʷʝʪʩʷ (Sultan I. et al., 2010; 

Ganesh B.P. et al., 2013). ʋ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʆʂ ʧʨʦʜʫʮʠʨʫʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʩʠʘʣʦʤʫʮʠʥʳ, 

ʘ ʚ ʜʠʩʪʘʣʴʥʦʤ ï ʥʝʡʪʨʘʣʴʥʳʝ, ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʝ ʠ ʩʠʘʣʦʤʫʮʠʥʳ (Merchant H.A. et 

al., 2014). ɺ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʚ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʢʘʭ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʆʂ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʳʭ ʤʫʮʠʥʦʚ, ʘ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ï ʥʝʡʪʨʘʣʴʥʳʭ (Aslam 

A. et al., 2016). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʫ ʩʪʘʨʳʭ ʢʨʳʩ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ (Vaishnava S., 2016), ʥʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʪʣʠʯʠʷ 

ʯʠʩʣʘ ʵʪʠʭ ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʨʘʟʥʳʭ ʤʫʮʠʥʦʚ ʫ ʩʪʘʨʳʭ ʢʨʳʩ ʥʝ ʠʟʫʯʝʥʳ.  

ʆʢʦʣʦ 95% ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʚ ʆʂ ʫ ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʝʢʨʝʪʠʨʫʶʪ ʩʝʨʦʪʦʥʠʥ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʘʙʩʦʨʙʮʠʶ, 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʠ ʫʩʢʦʨʷʝʪ ʪʨʘʥʟʠʪ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ (Chalazonitis A. et al., 

2012). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʢʦʣʠʯʝʩʪʚʦ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʚ ʛʦʤʦʛʝʥʘʪʝ ʢʠʰʢʠ ʚʳʰʝ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʆʂ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʪʘʣʴʥʳʤ (Oshima S.I. et al., 1999). ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ 

ʦ ʢʦʣʠʯʝʩʪʚʝ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʠ ʩʝʨʦʪʦʥʠʥʘ ʚ ʨʘʟʥʳʭ 

ʦʪʜʝʣʘʭ ʆʂ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʠ ʩʪʘʨʳʭ ʢʨʳʩ. 

ʃʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ ʢʠʰʝʯʥʠʢʘ, ʚr ʧʦʣʥʷʶʱʘʷ ʬʫʥʢʮʠʶ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʪʝʥʢʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʜʠʥʦʯʥʳʤʠ ʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤʠ 

ʣʠʤʬʦʠʜʥʳʤʠ ʫʟʝʣʢʘʤʠ (Baptista A. et al., 2013). ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ, ʠʭ ʧʣʦʱʘʜʠ ʠ ʯʠʩʣʝ ʫʟʝʣʢʦʚ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʘʭ ʆʂ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ 

ʢʨʳʩ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʋ ʩʪʘʨʳʭ ʢʨʳʩ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʆʂ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ.  

ʕʥʪʝʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ï ʩʦʙʩʪʚʝʥʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ - ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʪʜʝʣʦʚ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

(Furness J.B., 2006). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʨʚʥʘʷ ʩʝʪʴ ʢʠʰʝʯʥʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʚʫʤʷ 
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ʢʨʫʧʥʳʤʠ ʩʧʣʝʪʝʥʠʷʤʠ ð ʤʝʞʤʳʰʝʯʥʳʤ ʠ ʧʦʜʩʣʠʟʠʩʪʳʤ, ʫ ʢʨʳʩ ʚ ʧʝʨʠʦʜ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ (Furness J.B., 2012). ʉʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʘʭ ʆʂ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʂ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ ʧʝʨʠʦʜʫ ʫ ʢʨʳʩ ʤʝʞʤʳʰʝʯʥʦʝ ʥʝʨʚʥʦʝ ʩʧʣʝʪʝʥʠʝ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʛʘʥʛʣʠʝʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ 

çʤʝʞʛʘʥʛʣʠʦʥʘʨʥʳʤʠ ʪʨʘʢʪʘʤʠè (Vries de P. et al., 2010). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʚ ʧʨʝʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ ʚ ʛʘʥʛʣʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (Matini P. et al., 1997). ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʫʯʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ, ʯʠʩʣʘ ʛʘʥʛʣʠʝʚ ʠ ʠʭ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʆʂ. ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʣʦʱʘʜʠ ʠ ʯʠʩʣʘ ʛʘʥʛʣʠʝʚ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʘʭ ʆʂ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʫ ʩʪʘʨʳʭ ʢʨʳʩ ʯʠʩʣʦ ʛʘʥʛʣʠʝʚ ʤʝʞʤʳʰʝʯʥʦʛʦ 

ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʚ ʆʂ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʚ ʥʠʭ ʩʥʠʞʘʝʪʩʷ (Phillips R.J. et al., 2004). ʆʜʥʘʢʦ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʧʣʦʱʘʜʠ ʛʘʥʛʣʠʝʚ, ʠʭ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʘʭ 

ʆʂ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʆʂ ʠ ʝʝ ʦʪʜʝʣʦʚ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ 

ʢʨʳʩ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʳʤʠ ʠ ʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥrʤʠ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠ ʁ

ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ ʫ ʢʨʳʩ ɺʠʩʪʘʨ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

 

 ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ  

2. ʀʩʩʣʝʜʦʚʘʪ ɹʩʦʩʪʘʚ ʧʨʦʩʚʝʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫ ʢʨʳʩ ɺʠʩʪʘʨ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ 

3. ʆʧʨʝʜʝʣʠʪʴ ʮʠʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ 

4. ɺʳʷʚʠʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʦʪʦʥʠʥʘ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʘʭ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ ʫ ʢʨʳʩ ɺʠʩʪʘʨ 

5. ʆʮʝʥʠʪʴ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ 

ʫʟʝʣʢʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ  

6. ɺʳʷʚʠʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ 

ʩʧʣʝʪʝʥʠʷ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ ʢʨʳʩ ɺʠʩʪʘʨ 

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʙʘʨʴʝʨ, ʣʦʢʘʣʴʥʳʡ 

ʢʦʤʧʘʨʪʤʝʥʪ ʠʤʤʫʥʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʠʭ ʚʦʟʨʘʩʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 



6 

 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʟʨʘʩʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ɻ ʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠʤʤʫʥʥʦʡ 

ʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʤʦʥʦʛʨʘʬʠʠ, ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʘʫʯʥʦʡ ʪʝʤʘʪʠʢʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʇʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.03.04 

ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ, ʮʠʪʦʣʦʛʠʷ, ʛʠʩʪʦʣʦʛʠʷ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʘʤ 5, 6, 7. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʫ ʢʨʳʩ ʨʦʩʪ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʦʪ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʜʦ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ, ʩʦʩʪʘʚʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ɺʳʷʚʣʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʮʠʪʦʬʠʟʠʦʣʦʛʠʯʝʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʚ ʜʠʩʪʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʢʩʠʤʘʣʴʥʳʤ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʙʦʣʴʰʝ. ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʳʭ ʤʫʮʠʥʦʚ ʚ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʢʘʭ ʩʥʠʞʘʝʪʩʷ ʢ ʧʝʨʠʦʜʫ 

ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʘ ʥʝʡʪʨʘʣʴʥʳʭ ï ʢ ʩʪʘʨʦʩʪʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʢʨʳʩ ʚʧʝʨʚʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʩʦʩʪʘʚ 

ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ ʧʨʦʩʚʝʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʫ ʩʪʘʨʳʭ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʚ ʵʧʠʪʝʣʠʘʣʴʥʦʡ 

ʚʳʩʪʠʣʢʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ ʢʨʳʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʦʪʦʥʠʥʘ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. 

ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʫ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ, ʧʦʣʦʚʦʟʨʝʣʳʭ ʠ ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ 

ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʠʩʪʘʣʴʥʦʤ, ʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʉ ʚʦʟʨʘʩʪʦʤ ʫ ʢʨʳʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ 

ʫʟʝʣʢʦʚ; ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʦʥʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ, ʠ 

ʚ ʥʠʭ ʙʦʣʴʰʝ ʯʠʩʣʦ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ. 

ʉʝʪʴ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʫ ʢʨʳʩ ʚ ʧʝʨʠʦʜ ʦʪ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ 

ʜʦ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʘʟʨʝʞʝʥʥʦʡ. ʉ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʨʘʟʤʝʨʳ ʛʘʥʛʣʠʝʚ, ʯʠʩʣʦ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʥʠʭ, ʘ ʪʘʢʞʝ ʪʦʣʱʠʥʘ 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʥʝʨʚʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ ʩʥʠʞʘʝʪʩʷ. 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʨʘʩʪʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ ʢʨʳʩ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʯʝʣʦʚʝʢʘ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʚ 

ʧʨʦʛʨʘʤʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘ ʢʘʬʝʜʨʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʨʘʙʦʪʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʤʧʣʝʢʩʘ ʜʘʥʥʳʭ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ, 

ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ, ʤʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 
1. ɺ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʦʪ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʜʦ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ. 

2. ɺ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʟʨʝʣʦʡ ʠʤʤʫʥʥʦʡ ʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤ, ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʩʬʦʨʤʠʨʦʚʘʥ ï ʯʠʩʣʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʚʳʩʪʠʣʢʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʩʫʣʴʬʦʤʫʮʠʥʦʚ ʠ ʩʠʘʣʦʤʫʮʠʥʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʨʫʛʠʤ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʘʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ 

ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʚ ʢʠʰʢʝ ʠ ʢʨʦʚʠ ʤʠʥʠʤʘʣʴʥʦʝ 

3. ɺ ʧʨʝʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʠʧʪʳ, 

ʩʪʨʫʢʪʫʨʳ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ, ʚ ʝʛʦ ʛʘʥʛʣʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʚ ʩʪʝʥʢʝ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʤʘʢʩʠʤʘʣʴʥʦʝ. 

4. ɺ ʧʝʨʠʦʜ r ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʠ ʩʪʘʨʦʩʪʠ ʦʪʤʝʯʘʪʁʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ - ʚ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʢʘʭ ʩʥʠʞʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʤʫʮʠʥʦʚ, ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʣʠʢʦʟʠʜʘʟ. 

ʉʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʚ ʵʪʠ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʫʙʝʨʪʘʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʦʩʥʦʚʘʥʘ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʠ 

ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʨʨʝʢʪʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʢʨʠʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ: ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʦʨʬʦʛʝʥʝʟʘè (ɺʦʨʦʥʝʞ, 2015), ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʦʨʬʦʛʝʥʝʟʘ ʚ 

ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠè (ʄʦʩʢʚʘ, 2016), ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çPhD Scientific 

Days 2017è (ɹʫʜʘʧʝʰʪ, 2017). 

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʦʙʦʙʱʝʥʠʠ ʠ ʘʥʘʣʠʟʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʛʦʪʦʚʢʝ ʧʫʙʣʠʢʘʮʠʡ. 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 8 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ 

ʥʠʭ 5 - ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʇʝʨʝʯʝʥʴ ʈʌ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ ʠ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 

ʥʘʫʢ. 3 ʧʫʙʣʠʢʘʮʠʠ - ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʲʝʟʜʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʥʘ ʢʘʬʝʜʨʝ ʵʤʙʨʠʦʣʦʛʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 134 ʩʪʨʘʥʠʮʘʭ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 15 ʨʦʩʩʠʡʩʢʠʭ ʠ 119 ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʈʘʙʦʪʘ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 11 ʪʘʙʣʠʮʘʤʠ ʠ 27 ʨʠʩʫʥʢʘʤʠ.  
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ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ 100 ʩʘʤʮʘʭ ʢʨʳʩ ɺʠʩʪʘʨ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ: ʥʦʚʦʨʦʞʜʝʥʥʳʭ (2-4 ʩʫʪ), ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ (25-30 ʩʫʪ), ʧʦʣʦʚʦʟʨʝʣʳʭ (3 ʤʝʩ), 

ʠ ʩʪʘʨʳʭ (18-24 ʤʝʩ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʢʘʞʜʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʧʦ 6-7 ʞʠʚʦʪʥʳʭ. ʂʨʳʩʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʬʠʣʠʘʣʘ 

"ʉʪʦʣʙʦʚʘʷ" ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ 

"ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ". ʈʘʙʦʪʫ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʘ ʉʉʉʈ ˉ755 ʦʪ 12.08.1977 ʛ. ʅʘ ʧʨʦʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʙʠʦʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʌɻɹʅʋ çʅʀʀ 

ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè (ʧʨʦʪʦʢʦʣ ˉ15 ʦʪ 16.12.2014). 

ʂʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-25Áʉ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʚʦʜʝ ʠ ʢʦʤʙʠʢʦʨʤʫ ʇʂ-120-1 (ʆʆʆ 

çʃʘʙʦʨʘʪʦʨʩʥʘʙè, ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ˉ POCCRU.nO81.B00113, ɻʆʉʊ 

P50258-92). 

ʇʦʩʢʦʣʴʢʫ ʜʦʢʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʢʨʳʩʘʭ, ʵʪʦʪ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʂʘʨʢʠʱʝʥʢʦ ʅ.ʅ., ɻʨʘʯʝʚ ʉ.ɺ., 2010). ɺʳʙʦʨ 

ʧʝʨʠʦʜʦʚ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ 

ʫ ʢʨʳʩ ʢʠʰʝʯʥʠʢ ʢʦʣʦʥʠʟʠʨʫʝʪʩʷ ʤʠʢʨʦʬʣʦʨʦʡ, ʥʝ ʨʘʟʚʠʪʘ ʨʝʛʫʣʷʮʠʷ ʤʦʪʦʨʠʢʠ 

ʢʠʰʝʯʥʠʢʘ (Carloni M. et al., 2012). ʋ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʥʘ ʪʚʝʨʜʳʡ ʢʦʨʤ ʠ ʩʤʝʥʘ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ (Agans R. et al., 2011). ʋ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨ rʩʪʘʙʠʣʴʥʳʡ, ʠ ʫ ʥʠʭ ʨʘʟʚʠʪʘ ʤʦʪʦʨʥʘʷ 

ʬʫʥʢʮʠʷ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ (Hatton G.B. et al., 2015). ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʢ 

ʩʪʘʨʦʩʪʠ ʫ ʢʨʳʩ ʩʥʠʞʘʝʪʩʷ ʯʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʩʦʢʨʘʱʝʥʠʡ ʢʠʰʝʯʥʠʢʘ (Merchant 

H.A. et al., 2014).  

ɸʥʘʪʦʤʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɼʣʷ ʯʝʪʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʥʘ ʪʦʣʩʪʫʶ ʢʠʰʢʫ ʥʘʢʣʘʜʳʚʘʣʠ ʣʠʛʘʪʫʨʳ, ʚʚʦʜʠʣʠ ʚ ʧʨʦʩʚʝʪ 

ʢʠʰʢʠ 2% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʟʘʪʝʤ ʧʦʧʝʨʝʯʥʳʤ ʨʘʟʨʝʟʦʤ 

ʨʘʟʜʝʣʷʣʠ ʆʂ ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʳʡ ʠ ʜʠʩʪʘʣʴʥʳʡ ʦʪʜʝʣʳ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʆʂ ʚʩʢʨʳʚʘʣʠ ʧʦ 

ʙʨʳʞʝʝʯʥʦʡ ʣʠʥʠʠ, ʦʪʤʳʚʘʣʠ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʨʘʩʧʨʘʚʣʷʣʠ ʥʘ ʙʫʤʘʛʝ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ J. Bienenstock and R. Clancy (1976).  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆʂ 

ʨʘʟʜʝʣʷʣʠ ʥʘ ʜʚʘ ʦʪʜʝʣʘ ï ʧʨʦʢʩʠʤʘʣʴʥʳʡ ʠ ʜʠʩʪʘʣʴʥʳʡ - ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦʩʪʠ 

ɹʫʵʥʘ, ʟʘʢʣʶʯʘʣʠ ʚ ʛʠʩʪʦʤʠʢʩ, ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-8 ʤʢʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ɻʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʢʘʭ ʚʳʩʦʢʦ 

ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʭ ʠ ʥʝʡʪʨʘʣʴʥʳʭ ʤʫʮʠʥʦʚ ʧʨʦʚʦʜʠʣʠ ʦʢʨʘʩʢʫ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ 

ʨʅ 1.0 ʧʦ ʄʦʫʨʠ (ɻʠʩʪʦʣʘʡʥ, ʆʆʆ çʕʣʝʤʝʥʪè, ʈʦʩʩʠʷ) ʠ ʐʀʂ-ʨʝʘʢʮʠʶ 

(ɹʠʦɺʠʪʨʫʤ, ʈʦʩʩʠʷ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Wulff  S., 2004). 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʕʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ ʚʳʷʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʘʥʪʠʪʝʣ ʢ ʭʨʦʤʦʛʨʘʥʠʥʫ ɸ (Rabbit polyclonal anti-Chromogranin A 

antibody, ab15160, Abcam, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʚ ʨʘʟʚʝʜʝʥʠʠ 1:400. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʳʭ 
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ʘʥʪʠʪʝʣ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʝʨʘ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʧʝʨʦʢʩʠʜʘʟʦʡ ʭʨʝʥʘ ï Simple Stain Mouse MAX  PO (R) (N-Histofine Universal 

Immuno-peroxidase polimer for mouse tissue Anti-Rabbit Redy-to-use, Nichirei 

Bioscience Inc., ʗʧʦʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʠʤʝʥʷʣʠ 

ʥʘʙʦʨ N-Histofine DAB-2V (Nichirei Bioscience Inc., ʗʧʦʥʠʷ). 

ʀʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʤʝʪʦʜ .r ʀʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʠ 

ʪʦʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʆʂ. ʉ ʮʝʣʴʶ ʤʘʨʢʠʨʦʚʘʥʠʷ 

ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʠ ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʥʝʨʚʥʳʭ ʦʪʨʦʩʪʢʦʚ 

ʧʨʠʤʝʥʷʣʠ ʘʥʪʠʪʝʣʘ ʢ ɓIII-ʪʫʙʫʣʠʥʫ (ab18207, Abcam, ʉʐɸ). ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʟʘʭ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʆʂ ʦʧʨʝʜʝʣʷʣʠ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʛʘʥʛʣʠʝʚ. ʉ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʪʝʣ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠʤʝʥʷʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʥʪʠʪʝʣʘ 

ʢ HuC/D (ab184267, Abcam, ʉʐɸ) ʠ S100b (ab868, abcam, ʉʐɸ). ɺ ʢʘʯʝʩʪʚʝ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʝʪʢʠ ʜʣʷ HuC/D ʩʣʫʞʠʣ ʩʪʨʝʧʪʘʚʠʜʠʥ, ʢʦʥʴʶʛʠʨʦʚʘʥʥʳʡ ʩ Alexa 

Fluor 555 (Thermofisher, S21381, ʉʐɸ) ʚ ʨʘʟʚʝʜʝʥʠʠ 1:100; ʜʣʷ ɓIII-ʪʫʙʫʣʠʥʘ ʠ 

S100b ʧʨʠʤʝʥʷʣʠ Alexa-Fluor 488 goat-anti-rabbit (Life technologies, ʉʐɸ) ʚ 

ʨʘʟʚʝʜʝʥʠʠ 1:100.  

ʄʝʪʦʜ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʶ 

ʩʝʨʦʪʦʥʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʆʂ 

(S. Oshima et al., 1999) ʠ ʧʣʘʟʤʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (J. Chen et al., 2001) ʤʝʪʦʜʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʧʨʠʙʦʨʝ Agilent 1260 Infinity 

Nanoflow LC (Agilent, ʉʐɸ). 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʫ ʢʨʳʩ ɺʠʩʪʘʨ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʆʂ ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ Leica DM2500 (Leica Microsystems, ɸʚʩʪʨʠʷ) ʩ 

ʦʙʲʝʢʪʠʚʦʤ ʭ10. ɺʳʙʠʨʘʣʠ ʫʯʘʩʪʢʠ ʩ ʧʨʦʜʦʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʢʨʠʧʪʘʤʠ. 

ʆʧʨʝʜʝʣʷʣʠ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʆʂ, ʪʦʣʱʠʥʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʧʦʜʩʣʠʟʠʩʪʦʡ 

ʦʩʥʦʚʳ, ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ, ʛʣʫʙʠʥʳ ʠ ʯʠʩʣʘ ʢʨʠʧʪ. 

ʅʘ ʩʨʝʟʘʭ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʆʂ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʭ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ (ʐʀʂ-ʨʝʘʢʮʠʷ) ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʵʧʠʪʝʣʠʷ (1 ʤʤ2), ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ 

ʩʝʢʨʝʪʘ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ (ʐʀʂ-ʨʝʘʢʮʠʷ ʠ ʘʣʴʮʠʘʥʦʚʳʡ ʩʠʥʠʡ) ʚ ʧʨʦʛʨʘʤʤʝ 

PhotoM1.21 (freeware, ʨʘʟʨʘʙʦʪʯʠʢ ɸ. ʏʝʨʥʠʛʦʚʩʢʠʡ, 2000ï2001, 

http://t_lambda.chat.ru/). 

ʆʮʝʥʠʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ, ʚʳʷʚʣʷʝʤʳʭ 

ʧʨʠ ʨʝʘʢʮʠʠ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ ʭʨʦʤʦʛʨʘʥʠʥʫ ɸ, ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ 

ʵʧʠʪʝʣʠʷ (1 ʤʤ2).  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʆʂ ʨʘʩʧʨʘʚʣʷʣʠ ʥʘ ʙʫʤʘʛʝ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ (ʬʦʪʦʢʘʤʝʨʘ 

"Premiere" SMZ05). ʅʘ ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʷʭ ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ "Image-Pro Plus 6.0" ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʆʂ (1 ʩʤ2), 

ʠʭ ʧʣʦʱʘʜʴ ʠ ʯʠʩʣʦ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ.  
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʝʞʤʳʰʝʯʥʦʛʦ ʥʝʨʚʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʥʘ 

ʪʦʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʘʥʪʠʪʝʣʘʤʠ ʢ ɓIII-ʪʫʙʫʣʠʥʫ, ʦʮʝʥʠʚʘʣʠ 

ʩʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʤʝʞʛʘʥʛʣʠʦʥʘʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʤʢʤ2) ʠ ʪʦʣʱʠʥʫ ʩʦʝʜʠʥʷʶʱʠʭ 

ʛʘʥʛʣʠʠ ʥʝʨʚʥʳʭ ʪʨʘʢʪʦʚ (ʤʢʤ). ɼʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ImageJ (Fiji , free software).  

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʘʥʪʠʪʝʣʘʤʠ ʢ ɓIII-ʪʫʙʫʣʠʥʫ, 

ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ ʛʘʥʛʣʠʝʚ (ʥʘ 1 ʤʤ ʜʣʠʥʳ ʢʠʰʢʠ), ʠ ʠʭ ʧʣʦʱʘʜʴ (ʤʢʤ2). ɺ 

ʮʠʨʢʫʣʷʨʥʦʤ ʩʣʦʝ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʦʮʝʥʠʚʘʣʠ ʯʠʩʣʦ ʠ ʪʦʣʱʠʥʫ (ʤʢʤ) 

ʧʨʦʬʠʣʝʡ ʥʝʨʚʥʳʭ ʦʪʨʦʩʪʢʦʚ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ (1 ʤʤ2).  

ʇʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʛʘʥʛʣʠʷʭ ʥʘ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʆʂ, ʦʢʨʘʰʝʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʘʥʪʠʪʝʣʘʤʠ ʢ HuC/D ʠ S100b. 

ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʦʚʦʜʠʣʠ 

ʦʮʝʥʢʫ ʫʨʦʚʥ̫ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ: Bacteroides, Firmicutes, 

Bifidobacteria, Lactobacillus, Enterobacteriaceae ʚ ʢʘʣʝ (ʧʨʦʩʚʝʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ) ʫ 

ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʨʘʡʤʝʨʳ ʠ ʧʨʦʛʨʘʤʤʫ 

ʘʤʧʣʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ C. Nasuti et al. (2016). ʉʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠ ʁʚ ʚʠʜʝ ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚʳʭ ʮʠʢʣʦʚ (Cp) 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʨʘʟʨʘʙʦʪʯʠʢʘ 

(ʘʤʧʣʠʬʠʢʘʪʦʨ DT-Prime, ʅʇʌ ɼʅʂ-ʊʝʭʥʦʣʦʛʠʷ, ʈʦʩʩʠʷ). ɺʳʙʠʨʘʣʠ ʨʝʬʝʨʝʥʩʥʳʡ 

ʪʘʢʩʦʥ (Firmicutes), ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʮʝʥʠʚʘʣʠ ʜʦʣʶ (%) ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ 

ʚ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ STATISTICA 8.0 (StatSoft, Inc., ʉʐɸ), ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʩʦʙʠʝʤ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʳ STATISTICA ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʜʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʄʘʩʪʠʮʢʠʡ ʉ. ʕ., 2009). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʥʘʣʠʟʘ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ɢ2) ʙʳʣ ʚʳʙʨʘʥ 

ʤʝʪʦʜ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺʳʙʦʨʢʠ ʦʧʠʩʳʚʘʣʠ ʯʝʨʝʟ ʤʝʜʠʘʥʫ ʠ 

ʤʝʞʢʚʘʨʪʠʣʴʥʳʝ ʨʘʟʤʘʭʠ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ANOVA ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ çmultiple comparisons of mean ranks for all 

groupsè. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ 

p<0,05. ɼʣʷ ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʠʩʣʘ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ 

ʢʣʝʪʦʢ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʨʦʪʦʥʠʥʘ ʚ ʛʦʤʦʛʝʥʘʪʝ ʢʠʰʢʠ ʠ ʧʣʘʟʤʝ ʢʨʦʚʠ ʧʨʠʤʝʥʷʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʩʪʝʥʢʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ɺ ʧʝʨʠʦʜ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʩʪʝʥʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʪʦʥʢʠʝ, ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʨʠʧʪ ʤʘʣʦ, ʦʥʠ ʥʝʛʣʫʙʦʢʠʝ ʩ ʰʠʨʦʢʠʤʠ 

ʧʨʦʩʚʝʪʘʤʠ. ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʚʳʷʚʣʷʣʠʩʴ çʚʦʨʩʠʥʢʦ-ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳè 

(ʈʠʩʫʥʦʢ 1ɸ,ɹ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤʠ ʫ ʧʨʝʧʫʙʝʨʪʘʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʚʩʝʭ ʦʙʦʣʦʯʝʢ ʆʂ. ʋ ʧʦʣʦʚʦʟʨʝʣʳʭ ʠ ʩʪʘʨʳʭ 

ʞʠʚʦʪʥʳʭ ʠʭ ʨʘʟʤʝʨ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝ ʨʘʟʣʠʯʘʣʩʷ (ʈʠʩʫʥʦʢ 2ɺ,ɻ). ɼʣʠʥʘ 

ʆʂ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʦʪ ʧʝʨʠʦʜʘ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʢ ʩʪʘʨʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ 

ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ. ʉʪʝʥʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʪʦʥʢʘʷ (ɸ), ʚ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʢʨʠʧʪʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ çʚʦʨʩʠʥʢʦ-ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳè ŷ 

(ɹ). ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ  

 

 
ʈʠʩʫʥʦʢ 2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ ʢʨʳʩ 

ɺʠʩʪʘʨ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ɸ ï ʥʦʚʦʨʦʞʜʝʥʥʳʝ; ɹ ï ʧʨʝʧʫʙʝʨʪʘʪʥʳʝ; ɺ ï 

ʧʦʣʦʚʦʟʨʝʣʳʝ; ɻ ï ʩʪʘʨʳʝ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 
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ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʱʠʥʳ ʩʪʨʫʢʪʫʨ ʆʂ (ʈʠʩʫʥʦʢ. 3). ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʚ ʧʝʨʠʦʜ 

ʦʪ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʜʦ ʧʨʝʧʫʙʝʨʪʘʪʥʦʛʦ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʪʦʣʱʠʥʳ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʛʣʫʙʠʥʳ ʢʨʠʧʪ ʠ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʚ 4-6 ʨʘʟ. ɺ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʠʩʣʘ ʠ ʨʘʟʤʝʨʦʚ ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ, ʘ 

ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʠʯʝʩʢʠʭ ʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ (Bitar K. V., 2003).  

 
ʈʠʩʫʥʦʢ 3. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʦʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ ʚ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ. 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: 1 ï ʥʦʚʦʨʦʞʜʝʥʥʳʝ; 2 ï ʧʨʝʧʫʙʝʨʪʘʪʥʳʝ; 3 ï ʧʦʣʦʚʦʟʨʝʣʳʝ; 4 ï ʩʪʘʨʳʝ. 

ʉʆ ï ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ; ʄʆ ï ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ. ʄʝ (L25;U75). ANOVA ʂʨʫʩʢʘʣʘ-

ʋʦʣʣʠʩʘ: *  - ʧʨʠ p<0,05 ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ 

 

ʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʕʇʀʊɽʃʀɸʃʔʅʆɻʆ 

ɹɸʈʔɽʈɸ ʆɹʆɼʆʏʅʆʁ ʂʀʐʂʀ ɺ ʇʆʉʊʅɸʊɸʃʔʅʆʄ ʆʅʊʆɻɽʅɽɿɽ ʋ 

ʂʈʓʉ ɺʀʉʊɸʈ 
ʕʧʠʪʝʣʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʆʂ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʠʟʴʶ, ʢʦʣʦʥʠʟʠʨʫʶʱʝʡ ʝʝ 

ʤʠʢʨʦʬʣʦʨʦʡ, ʠ ʵʧʠʪʝʣʠʝʤ. ʕʧʠʪʝʣʠʘʣʴʥʘʷ ʚʳʩʪʠʣʢʘ ʆʂ ʦʙʨʘʟʦʚʘʥʘ 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʘʙʩʦʨʙʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʢʦʣʦʥʦʮʠʪʘʤʠ ʠ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ ï ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʠ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʤʠ. ɹʦʢʘʣʦʚʠʜʥʳʝ 

ʢʣʝʪʢʠ ʧʨʦʜʫʮʠʨʫʶʪ ʤʫʮʠʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʣʠʟʠ. ʂʠʰʝʯʥʘʷ ʩʣʠʟʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʜʛʝʟʠʠ ʠ ʠʥʚʘʟʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩʣʫʞʠʪ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʢʦʤʤʝʥʩʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ (ɿʦʣʦʪʦʚʘ ʅ.ɸ., 2014). ɹʦʣʴʰʠʥʩʪʚʦ 

ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʷʚʣʷʶʪʩʷ ʩʝʨʦʪʦʥʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ (ʗʛʣʦʚ ɺ.ɺ., 
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ʗʛʣʦʚʘ ʅ.ɺ., 2017). ʉʝʨʦʪʦʥʠʥ ʨʝʛʫʣʠʨʫʝʪ ʘʙʩʦʨʙʮʠʶ, ʤʦʪʦʨʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʵʧʠʪʝʣʠʷ. 

ʎʠʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʫ ʢʨʳʩ ɺʠʩʪʘʨ. ʇʦ ʜʘʥʥʳʤ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʧʝʨʠʦʜ ʦʪ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʜʦ 

ʩʪʘʨʦʩʪʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ, ʥʦ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ (ʈʠʩʫʥʦʢ 4). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʢʪʝʨʠʡ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʢʩʠʤʘʣʴʥʳʤ 

(Matsuo K. et al., 1997).  

 

ʈʠʩʫʥʦʢ 4. ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʤʫʮʠʥʦʚ ʫ ʢʨʳʩ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʄʝ (L25;U75). ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ: * - ʧʨʠ p<0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ; # - ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʳʤ ʠ ʜʠʩʪʘʣʴʥʳʤ 

ʦʪʜʝʣʘʤʠ ʚ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ (ANOVA ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ) 

ɹʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʧʨʦʜʫʮʠʨʫʶʪ ʥʝʡʪʨʘʣʴʥʳʝ ʐʀʂ-ʧʦʟʠʪʠʚʥʳʝ ʠ ʢʠʩʣʳʝ 

ʘʣʴʮʠʘʥ-ʧʦʟʠʪʠʚʥʳʝ ʤʫʮʠʥʳ, ʨʦʣʴ ʧʦʩʣʝʜʥʠʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʚr ʩʦʢʦʫʩʪʦʡʯʠʚʳ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʛʣʠʢʦʟʠʜʘʟʘʤ (Deplancke B., Gaskins R., 2001). 

ʅʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʤʫʮʠʥʦʚ ʚʘʨʴʠʨʦʚʘʣʦ. ʇʦ ʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʆʂ ʚ ʧʝʨʠʦʜ ʦʪ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʜʦ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʚ 1,5 

ʨʘʟʘ ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʳʭ ʤʫʮʠʥʦʚ, ʘ ʥʝʡʪʨʘʣʴʥʳʭ ï ʢ ʩʪʘʨʦʩʪʠ (ʈʠʩʫʥʦʢ 

4). ɺʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʤʫʮʠʥʦʚ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʆʂ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʳʭ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʛʣʠʢʦʟʠʜʘʟʘʤ ʤʫʮʠʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ ʫ ʯʝʣʦʚʝʢʘ ʚ ʧʝʨʠʦʜʳ 

ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʠ ʩʪʘʨʦʩʪʠ (Ruel J. et al., 2013).  


