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ʋʚʘʞʘʝʤʳʝ ʫʯʘʩʪʥʠʢʠ X ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘè! 

 

ɺʳ, ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ, - ʧʨʦʜʦʣʞʘʪʝʣʠ ʣʫʯʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʧʨʘʢʪʠʢ, ʘʚʪʦʨʳ ʩʝʛʦʜʥʷʰʥʠʭ ʠ ʙʫʜʫʱʠʭ ʦʪʢʨʳʪʠʡ. ɺ ʚʘʰʠʭ ʩʠʣʘʭ 

ʚʥʝʩʪʠ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ 

ʈʦʩʩʠʠ ʠ ʧʨʝʩʪʠʞ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʙʦʛʘʪʦʡ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʦ 

ʠ ʠʤʝʶʱʝʡ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʂʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ - ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʦʙʩʫʞʜʝʥʠʷ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʢʠ, ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʤʝʥʘ ʤʥʝʥʠʷʤʠ ʤʦʣʦʜʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʋʚʝʨʝʥ, ʯʪʦ ʚʩʪʨʝʯʘ ʜʘʩʪ ʥʫʞʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʥʘʫʢʠ, ʘʢʢʫʤʫʣʠʨʫʝʪ ʥʘʫʯʥʫʶ ʤʳʩʣʴ ʥʘ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ! 

ɾʝʣʘʶ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ, ʪʚʦʨʯʝʩʢʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʜʠʩʢʫʩʩʠʠ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʘʨʪʥʝʨʩʢʠʭ ʠ ʜʨʫʞʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ.  

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʨʳʙʦʣʦʚʩʪʚʫ,  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʀʣʴʷ ɺʘʩʠʣʴʝʚʠʯ ʐʝʩʪʘʢʦʚ 
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ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ ʠ ʜʨʫʟʴʷ! 

 

ʇʨʠʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʥʘʫʢʫ ï ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

X ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘè ï ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʧʨʘʟʜʥʠʢ ʥʘʫʢʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʤʦʣʦʜʳʝ ʫʯʸʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʦʦʙʱʝʩʪʚʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʦʣʫʯʠʪʴ ʦʧʳʪ 

ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ. 

ʋʚʝʨʝʥ, ʯʪʦ ʵʪʘ, ʫʞʝ ʜʝʩʷʪʘʷ ʧʦ ʩʯʝʪʫ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚʦ 

ɺʅʀʈʆ, ʙʫʜʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʝʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʡʜʫʪ ʚʦʧʣʦʱʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʀʩʢʨʝʥʥʝ ʞʝʣʘʶ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʫʩʧʝʭʦʚ, ʥʦʚʳʭ ʚʧʝʯʘʪʣʝʥʠʡ ʠ ʜʝʣʦʚʳʭ 

ʢʦʥʪʘʢʪʦʚ, ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ ʩʠʣʘʭ ʠ ʫʜʘʯʠ ʚʦ ʚʩʝʭ ʥʘʯʠʥʘʥʠʷʭ!  

 

ɼʠʨʝʢʪʦʨ ʌɻɹʅʋ çɺʅʀʈʆè 

 ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
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ɺʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʟʦʨʙʮʠʠ ʦʦʮʠʪʦʚ ʥʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʢʨʳ ʠ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ (Acipenser ruthenus Linnaeus 1758) 
 

ɸ.ɸ. ɸʨʯʠʙʘʩʦʚ 

 

ʌʠʣʠʘʣ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè), 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ʈʳʙʥʦʝ, ʈʦʩʩʠʷ 

E-mail: micopunctum@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʦʪʦʤʩʪʚʘ ʦʪ 

ʜʚʫʭ ʛʨʫʧʧ ʩʘʤʦʢ ʩʪʝʨʣʷʜʠ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʝʞʝʛʦʜʥʦ ʥʝʨʝʩʪʫʶʱʠʭ ʩʘʤʦʢ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʦʰʣʘ ʧʨʦʮʝʩʩ ʨʝʟʦʨʙʮʠʠ ʠ ʩʬʦʨʤʠʨʦʚʘʣʘ ʟʨʝʣʳʝ ʧʦʣʦʚʳʝ 

ʧʨʦʜʫʢʪʳ ʟʘ ʦʜʠʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʭʦʜʝ ʦʧʳʪʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʥʦʡ ʤʦʣʦʜʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʨʣʷʜʴ, ʨʝʟʦʨʙʮʠʷ, ʠʢʨʘ, ʤʦʣʦʜʴ, ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʧʘʩʳ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʧʘʩʥʦʩʪʠ - ʢʘʢ ʠ ʜʝʩʷʪʢʠ ʣʝʪ ʥʘʟʘʜ. ɽʱʝ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʫʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ ʥʘʯʘʣʠ 

ʧʨʠʣʘʛʘʪʴ ʫʩʠʣʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʵʪʠʭ ʨʳʙ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ ʦʙʠʪʘʥʠʷ (ɹʫʨʮʝʚ, 2015). 

ʈʘʩʧʦʣʘʛʘʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʵʪʘ ʮʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʚ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʮʠʢʣʘʤ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʞʠʟʥʝʩʪʦʡʢʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʳ ʠ ʦʪʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʮʝʩʩʳ ʦʪ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ ʠ ʜʨʫʛʠʭ 

ʪʠʧʦʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ (ʇʦʜʫʰʢʘ, 2000; ʐʠʨʷʝʚ ʠ ʜʨ., 2001; ʂʦʨʯʫʥʦʚ ʠ ʜʨ., 2011). 

ʇʨʠ ʵʪʦʤ ʩʧʨʦʩ ʥʘ ʜʝʣʠʢʘʪʝʩʥʫʶ ʧʨʦʜʫʢʮʠʶ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠʨʦʜʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʜʦ ʩʠʭ ʧʦʨ ʫʥʠʯʪʦʞʘʶʪʩʷ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʠʪʴ ʧʫʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʩʦʟʨʝʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.   

ʆʜʥʠʤ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʨʝʟʦʨʙʮʠʷ ʟʨʝʣʳʭ ʦʦʮʠʪʦʚ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʚ 

ʧʨʝʜʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʧʨʠʯʠʥ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʮʝʩʩʘʤ ʨʝʟʦʨʙʮʠʠ ʠ ʧʨʦʧʫʩʢʫ ʥʝʨʝʩʪʘ 

ʟʨʝʣʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʂ ʨʝʟʦʨʙʮʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʪʘʢʞʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʛʦʥʘʜ, 

ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʨʘʟʤʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ ʟʘʪʨʫʜʥʷʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʍʦʪʷ ʨʝʟʦʨʙʮʠʷ ʠʢʨʳ ʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʩʪʘʨʘʶʪʩʷ ʝʝ ʥʝ ʜʦʧʫʩʢʘʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʫʩʪʥʳʤ ʟʘʷʚʣʝʥʠʷʤ ʨʳʙʦʚʦʜʦʚ 

ʨʘʟʣʠʯʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʝʟʦʨʙʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ 

ʩʠʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫ ʩʘʤʦʢ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʟʨʝʣʳʭ ʦʩʦʙʝʡ.  

ʆʙʲʝʢʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʟʦʨʙʮʠʠ ʥʘ ʢʘʯʝʩʪʚʦ ʦʦʮʠʪʦʚ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʘʤʢʠ ʩʪʝʨʣʷʜʠ ʚʦʣʞʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʨʘʮʠʠ 2009 ʛʦʜʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʠʧʘ. ʆʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʘʤʦʢ ʠʢʨʫ ʧʦʣʫʯʘʣʠ 

ʝʞʝʛʦʜʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʦʧʫʩʪʠʣʘ 1 ʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ ʠ 

ʩʬʦʨʤʠʨʦʚʘʣʘ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ. ʉʘʤʢʠ ʦʙʦʠʭ ʛʨʫʧʧ ʨʳʙ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʫʤʤʘ ʪʝʧʣʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣʘ 6119 ʛʨʘʜʫʩʦ-ʜʥʝʡ. ɺʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʦʪʜʝʣʘ çʂʦʥʘʢʦʚʩʢʠʡè 

ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè). 

ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʢ ʠ ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʥʠʭ ʠʢʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧ ʩʪʝʨʣʷʜʠ ʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʏʠʧ, ʧʦʢʘʟʘʪʝʣʠ 

ʄʘʩʩʘ, ʢʛ ʂʦʣʠʯʝʩʪʚʦ ʠʢʨʳ 
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ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

593 2,48 0,2 102 20,4 8,22 76,7 72 10 50 

8930 2,34 0,25 117 29,25 12,5 84,3 71 10 34,5 

1271 3,02 0,2 122 24,4 8,07 92,8 85 9 37,5 

5824 2,52 0,3 108 32,4 12,85 79,8 55 2 6,3 

6219 3,04 0,3 103 30,9 10,16 88,4 80 9 29 

M 2,68 0,25 110 27,47 10,36 84,4 72,6 8 31,4 

Ñm 0,28 0,04 7,28 4,05 1,85 4,96 7,92 2,4 11,05 

CV, % 12 20 8 18 22 8 16 42 51 

s 0,33 0,05 8,79 4,97 2,27 6,46 11,4 3,4 16,0 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 

5730 2,86 0,3 117 35,1 12,27 86,2 83 12,5 37,5 

3524 2,12 0,1 113 11,3 5,33 89,5 77 9,5 86,4 

5099 2,52 0,2 112 22,4 8,88 64,3 43 8,5 38,6 

4577 2,02 0,1 108 10,8 5,34 91,3 2 ï ï 

7499 1,8 0,2 104 20,8 11,55 85,1 82,4 10 47,6 

M 2,26 0,18 111 20,1 8,67 83,3 57,5 10,1 52,5 

Ñm 0,34 0,06 3,84 7,22 2,67 7,59 27,98 1,18 16,94 

CV, % 19 46 4 49 38 13 61 17 44 

s 0,42 0,08 4,97 9,93 3,30 10,9 35,1 1,7 23,0 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʦʞʥʦ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʚʳʰʝʥʥʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʘ ʩʪʘʜʠʠ ʞʝʣʪʦʯʥʦʡ ʧʨʦʙʢʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʢ, ʯʝʤ ʬʘʢʪʦʨ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʟʦʨʙʮʠʠ. 

ʊʘʢʞʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʩʩʳ ʠʢʨʠʥʦʢ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʝ ʨʘʟʚʠʪʠʷ: ʥʘ ʩʪʘʜʠʠ ʥʝ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ, 4-ʭ ʙʣʘʩʪʦʤʝʨ, ʞʝʣʪʦʯʥʦʡ 

ʧʨʦʙʢʠ ʠ ʥʘ ʩʪʘʜʠʠ ʧʦʜʚʠʞʥʦʛʦ ʵʤʙʨʠʦʥʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʠʥʦʢ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʘʚʠʣʦ 125 ʰʪ. ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 250 ʰʪ. 

(ʄʘʢʘʨʦʚʘ, ʊʨʦʬʠʤʝʮ, 2002). ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʚʩʝʭ ʠʢʨʠʥʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʜʚʫʭ ʛʨʫʧʧ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʦʪʣʠʯʠʷ ʧʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʠʢʨʠʥʢʠ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʞʝʣʪʦʯʥʦʡ ʧʨʦʙʢʠ ï t ʨʘʩʯʝʪʥʦʝ ʙʦʣʴʰʝ 

ʯʝʤ t ʢʨʠʪʠʯʝʩʢʦʝ. ʅʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʣʦʜʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʝ ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʠ ʢ 37 ʩʫʪʢʘʤ 



18 

 

ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 0,2 ʛ, ʩʦʭʨʘʥʷʷʩʴ ʜʦ 50 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 2. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʠʢʨʠʥʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

 

ʉʪʘʜʠʷ ɻʨʫʧʧʘ 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʠʢʨʠʥʢʠ, ʤʛ 

t ʨʘʩʯʝʪʥʦʝ t ʢʨʠʪʠʯʝʩʢʦʝ 

ʅʝʦʧʣʦʜʦʪʚʦʨʝʥʥʘʷ 

ʠʢʨʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 6,47 
1,4 1,6 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 6,49 

ʏʝʪʳʨʝ ʙʣʘʩʪʦʤʝʨʘ 
ʂʦʥʪʨʦʣʴʥʘʷ 8,44 

1,2 1,9 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 8,52 

ɾʝʣʪʦʯʥʘʷ ʧʨʦʙʢʘ 
ʂʦʥʪʨʦʣʴʥʘʷ 9,93 

2,6 1,9 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 10,18 

ʇʦʜʚʠʞʥʳʡ ʵʤʙʨʠʦʥ 
ʂʦʥʪʨʦʣʴʥʘʷ 10,41 

1,7 1,9 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 10,50 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʦʪʣʠʯʠʷ ʧʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʦʜʥʦʡ ʠʢʨʠʥʢʠ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʞʝʣʪʦʯʥʦʡ ʧʨʦʙʢʠ ï t ʨʘʩʯʝʪʥʦʝ 

ʙʦʣʴʰʝ ʯʝʤ t ʢʨʠʪʠʯʝʩʢʦʝ. ʅʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʦʪʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʨʘʱʠʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʤʦʣʦʜʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʤʦʣʦʜʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʢ 37 

ʩʫʪʢʘʤ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 0,2 ʛ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 50 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʤʦʣʦʜʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ ʨʳʙ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ 

 

ɻʨʫʧʧʘ 
ɺʦʟʨʘʩʪ, ʩʫʪ.; ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʤʦʣʦʜʠ, ʛ 

13 16 19 23 30 37 44 50 

ʂʦʥʪʨʦʣʴʥʘʷ  0,030 0,059 0,096 0,158 0,516 1,4 2,4 3,0 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ  0,030 0,047 0,085 0,147 0,486 1,2 2,2 2,8 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʨʝʟʦʨʙʮʠʠ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʛʦʥʘʜʘʭ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠ ʦʪʩʫʪʩʪʚʠʠ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʷʚʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙʦʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʢʨʳ 

ʩʪʝʨʣʷʜʠ ʠ ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʣʠʯʠʝ 

ʩʨʝʜʥʠʭ ʥʘʚʝʩʦʢ ʤʦʣʦʜʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʨʘʟʠʪʴ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʦʩʝʪʨʦʚʦʜʩʪʚʘ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ 

çɺʅʀʈʆè (çɺʅʀʀʇʈʍè) ʦʩʫʱʝʩʪʚʣʷʚʰʠʤ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʦʙʝʥʥʦ 

ʟʘʚʝʜʫʶʱʝʤʫ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʜ.ʙ.ʥ. ʄʝʣʴʯʝʥʢʦʚʫ ɽ.ɸ.   

  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʫʨʮʝʚ ʀ.ɸ. 2015. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ʊʨʫʜʳ ɺʅʀʈʆ, 153, 165-173. 

ʂʦʨʯʫʥʦʚ ɸ.ɸ., ɻʨʠʛʦʨʴʝʚ ɺ.ɸ., ʃʦʟʦʚʦʡ ɸ.ɸ. 2011. ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʝʨʝʩʪʘ ʦʩʝʪʨʦʚʳʭ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ ʥʘ ʧʨʠʤʝʨʝ ʩʪʝʨʣʷʜʠ. ʊʝʟʠʩʳ VII ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʧʨʦʙʣʝʤʘʤ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ çPontus 

Euxinus - 2011è, ʧʦʩʚʷʱʝʥʥʦʡ 140-ʣʝʪʠʶ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʋʢʨʘʠʥʳ (24-27 ʤʘʷ 2011 ʛ.). ʉʝʚʘʩʪʦʧʦʣʴ: ʕʂʆʉʀ-ɻʠʜʨʦʬʠʟʠʢʘ, 138-139. 
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ʄʘʢʘʨʦʚʘ ʅ.ɺ., ʊʨʦʬʠʤʝʮ ɺ.ʗ. 2002. Excel: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʄ.: ʌʠʥʘʥʩʳ ʠ 

ʩʪʘʪʠʩʪʠʢʘ, 368 ʩ. 

ʇʦʜʫʰʢʘ ʉ.ɹ. 2000. ʈʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ ʚ ʦʩʝʪʨʦʚʦʜʩʪʚʝ. ʇʨʦʙʣʝʤʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʦʩʝʪʨʦʚʦʜʩʪʚʘ. ʉʙ. ʜʦʢʣ. I ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (24-25 ʤʘʨʪʘ 1999 ʛ. 

ɸʩʪʨʘʭʘʥʴ). ɸʩʪʨʘʭʘʥʴ: ɺʦʣʛʘ, 78-83. 

ʐʠʨʷʝʚ ɸ.ɺ., ʂʠʩʝʣʸʚ ɸ.ʖ., ʉʣʝʧʥʸʚ ɺ.ɸ., ʌʠʣʘʪʦʚ ɺ.ʀ., ɹʦʛʜʘʥʦʚʘ ʃ.ɸ. 2001. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʪʝʨʣʷʜʠ ʚ ʋɿɺ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʘʢʚʘʢʫʣʴʪʫʨʝ. ʄ.: ɺʅʀʀʇʈʍ, 198-205.  
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ʋɼʂ 639.3.032 

 

ʈʦʩʪ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʠʙʨʠʜʘ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨĬ ʘʤʫʨʩʢʠʡ ʦʩʝʪʨ ʥʘ ʧʝʨʚʦʤ 

ʛʦʜʫ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ 
 

ɸ.ɸ. ɸʨʯʠʙʘʩʦʚ 

 

ʌʠʣʠʘʣ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè), 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ʈʳʙʥʦʝ, ʈʦʩʩʠʷ 

E-mail: micopunctum@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʛʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʤʝʞʚʠʜʦʚʦʛʦ 

ʛʠʙʨʠʜʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩ ʘʤʫʨʩʢʠʤ (ʉʆĬɸʆ), ʧʨʠʚʝʜʝʥʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʦʜʠ ʧʦ ʤʘʩʩʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʥʳʡ ʛʠʙʨʠʜ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʧʨʠ ʩʫʤʤʝ ʪʝʧʣʘ 

ʚʳʰʝ 7000 ʛʨʘʜʫʩʦ-ʜʥʝʡ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ, ʘʤʫʨʩʢʠʡ ʦʩʝʪʨ, ʛʠʙʨʠʜ, ʉʆĬɸʆ, ʩʝʛʦʣʝʪʢʠ, ʤʘʩʩʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ.  

 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ 

ʘʢʚʘʢʫʣʴʪʫʨʘ. ʇʨʠ ʜʦʣʞʥʦʤ ʧʦʜʭʦʜʝ ʦʥʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʙʘʟʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʝʣʠʢʘʪʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ ʯʠʩʪʳʭ ʚʠʜʦʚ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠ ʠʭ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ.  

ʆʩʝʪʨʦʚʳʝ ʨʳʙʳ ʠʟʜʨʝʚʣʝ ʮʝʥʠʣʠʩʴ ʩʚʦʠʤʠ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʤʷʩʘ, 

ʮʝʥʥʦʡ ʠʢʨʦʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʩʪʝʡ. ʀʭ ʛʠʙʨʠʜʥʳʝ ʬʦʨʤʳ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʩʪʫʧʘʶʪ 

ʨʦʜʠʪʝʣʴʩʢʠʤ ʚʠʜʘʤ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ, ʥʦ ʠ ʥʝʨʝʜʢʦ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʪʝʤʧ ʨʦʩʪʘ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʅ.ʀ. ʅʠʢʦʣʶʢʠʥʘ ʚ 1949 ʛʦʜʫ ʚ ʉʘʨʘʪʦʚʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ ɺʅʀʈʆ ʥʘ ɺʦʣʛʝ ʙʳʣʠ ʥʘʯʘʪʳ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʩʢʨʝʱʠʚʘʥʠʶ ʦʩʝʪʨʦʚʳʭ (ʅʠʢʦʣʶʢʠʥ, 1970). ɺ ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ 

ʩʢʨʝʱʠʚʘʝʤʦʩʪʴ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʠ ʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚ ʪʦʚʘʨʥʦʤ 

ʦʩʝʪʨʦʚʦʜʩʪʚʝ. ɼʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʧʪʠʤʫʤʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʛʦʣʝʪʦʢ ʠ ʪʦʚʘʨʥʦʡ 

ʨʳʙʳ ʚ ʙʫʜʫʱʝʤ ʠ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʤʧʘ ʨʦʩʪʘ.  

ɼʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʛʠʙʨʠʜ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩ ʘʤʫʨʩʢʠʤ ʦʩʝʪʨʦʤ. 

ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʝ. 

ʆʥ ʩʦʟʨʝʚʘʝʪ ʨʘʥʴʰʝ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʫʩʣʦʚʠʷʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ (ʉʤʦʣʴʷʥʦʚ, 1987). ʇʨʠ ʚʳʩʦʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʠʱʝʡ ʠ 

ʧʦʚʳʰʝʥʥʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʪʝʤʧ ʨʦʩʪʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʩʝʪʨ ʨʘʩʪʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 15-25 Áʉ, ʦʜʥʘʢʦ 

ʨʦʩʪ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (1-10 Áʉ) (ʇʦʥʦʤʘʨʝʚ, ʄʘʛʦʤʘʝʚ, 2011). 

ɸʤʫʨʩʢʠʡ ʦʩʝʪʨ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʢʦʤ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɸʤʫʨ ʠ ʚʝʩʴʤʘ ʙʣʠʟʦʢ ʢ ʩʠʙʠʨʩʢʦʤʫ 

ʦʩʝʪʨʫ. ʀʤʝʝʪ ʧʨʦʭʦʜʥʫʶ ʠ ʧʨʝʩʥʦʚʦʜʥʫʶ ʬʦʨʤʳ. ʉʘʤʮʳ ʩʦʟʨʝʚʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 9-10 ʣʝʪ, 

ʩʘʤʢʠ ï 13-17 ʣʝʪ. ʉʝʛʦʣʝʪʢʠ ʢ ʢʦʥʮʫ ʦʩʝʥʠ ʠʤʝʶʪ ʜʣʠʥʫ 12-17 ʩʤ, ʤʘʩʩʫ 11-18 ʛ. ɺ 

ɸʤʫʨʩʢʦʤ ʣʠʤʘʥʝ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʩʝʪʨʘ - 6-8 ʢʛ, ʚ ɸʤʫʨʝ - 2,5-5,5 ʢʛ 

(ʇʦʥʦʤʘʨʝʚ, ʀʚʘʥʦʚ, 2009; ʇʨʦʤʳʩʣʦʚʳʝ ʨʳʙʳ ʈʦʩʩʠʠ, 2006).  

ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ ʦʪʜʝʣʘ çʂʦʥʘʢʦʚʩʢʠʡè ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ 

ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè). ʆʪ ʰʝʩʪʠ ʩʘʤʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʣʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦʣʫʯʠʣʠ 386,0 ʪʳʩ. ʠʢʨʠʥʦʢ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ (123 ʪʳʩ. ʰʪ.) 

ʦʧʣʦʜʦʪʚʦʨʠʣʠ ʩʧʝʨʤʦʡ ʜʚʫʭ ʩʘʤʮʦʚ ʘʤʫʨʩʢʦʛʦ ʦʩʝʪʨʘ. ʀʥʢʫʙʘʮʠʶ ʠʢʨʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʝʢʮʠʷʭ ʘʧʧʘʨʘʪʘ çʆʩʝʪʨè ʧʨʠ ʟʘʛʨʫʟʢʝ 58,8 (54-69) ʪʳʩ. ʠʢʨʠʥʦʢ ʥʘ ʚʢʣʘʜʳʰ ʧʨʠ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 15,4 Áʉ ʠ ʩʫʤʤʝ ʪʝʧʣʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 92,8 ʛʨʘʜʫʩʦ-ʜʥʝʡ (144 ʯʘʩʘ). ɺʦ 
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ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʠʢʨʳ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʝ ʧʨʦʚʦʜʠʣʠ.  

ɺʳʣʫʧʠʚʰʠʭʩʷ ʧʨʝʜʣʠʯʠʥʦʢ ʧʨʦʩʯʠʪʳʚʘʣʠ ʵʪʘʣʦʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʨʘʩʩʘʞʠʚʘʣʠ ʥʘ 

ʚʳʜʝʨʞʠʚʘʥʠʝ ʚ ʣʦʪʢʠ ʧʣʦʱʘʜʴʶ 1,4 ʤ
2
 (ʜʚʦʡʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ) ʩ ʧʣʦʪʥʦʩʪʴʶ 3571 ʰʪ./ʤ

2
 (5 

ʪʳʩ. ʥʘ ʣʦʪʦʢ) ʧʨʠ ʩʨʝʜʥʝʡ ʤʘʩʩʝ 18,7 ʤʛ. ɺʳʜʝʨʞʠʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʘʢʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 13 ʩʫʪʦʢ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʣʠʯʠʥʦʢ ʩʦʩʪʘʚʠʣʘ 44,7 ʤʛ. ʅʘ 8 ʩʫʪʢʠ ʧʦʩʣʝ ʨʘʩʩʘʜʢʠ ʩʚʦʙʦʜʥʳʭ ʵʤʙʨʠʦʥʦʚ ʚ 

ʣʦʪʢʠ ʥʘʯʘʣʠ ʚʥʦʩʠʪʴ ʢʦʨʤ (ʨʝʮʝʧʪ ɺʅʀʀʇʈʍ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 60 %, ʞʠʨʘ 10 % ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʚ 2 ʯʘʩʘ.  

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʤʘʩʩʳ 5 ʛ ʤʦʣʦʜʴ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ ʋɿɺ ʥʘ ʙʘʟʝ ʆʉʇʍ çʗʢʦʪʴè. ʅʘ 

ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʥʘʙʣʶʜʝʥʠʡ ʨʳʙʘ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʙʘʩʩʝʡʥʘʭ ʧʣʦʱʘʜʴʶ 3,8 ʤ
2
 ʩ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʝʨʝʚʝʜʝʥʠʝʤ ʚ ʙʘʩʩʝʡʥʳ ʧʣʦʱʘʜʴʶ 6 ʤ
2
. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʨʤʘ ʬʠʨʤ BioMar INICIO Plus ʠ ʆʆʆ çɸʛʨʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʕʇʂʆ 50/15 ʠ 46/19. ɺ 

ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʚ ʋɿɺ ʥʘ 

ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʙʨʠʜʦʚ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʪʝʢʫʱʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʤʦʣʦʜʠ ʚ ʫʩʣʦʚʠʷʭ ʋɿɺ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʷʷ ʤʘʩʩʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʛʠʙʨʠʜʦʚ ʉʆĬɸʆ ʚ ʪʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʛʦʜʘ 

 
ɺʦʟʨʘʩʪ, 

ʩʫʪʢʠ 
ʄʘʩʩʘ, ʛ ʂʤ 

ʆʙʱʘʷ ʩʫʤʤʘ ʪʝʧʣʘ, 

ʛʨʘʜʫʩʦ-ʜʥʠ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ, Áʉ 

1* 0,0187 - - - 

26 0,725 0,076 433,7 17,3 

49 5,0 0,106 809,7 16,3 

60 9,7 0,115 1001,7 17,5 

81 25,6 0,116 1393,0 19,5 

103 59,1 0,129 1819,9 19,4 

133 148,0 0,139 2441,2 20,7 

159 190,0 0,053 3041,6 23,1 

189 284,0 0,082 3763,8 24,1 

210 428,0 0,138 4257,0 23,4 

249 696,5 0,102 5028,5 19,7 

270 918,4 0,122 5444,2 19,7 

301 1140,4 0,070 6018,4 18,5 

330 1343,5 0,061 6546,1 18,1 

361 1701,5 0,087 7117,2 18,4 

ʇʨʠʤʝʯʘʥʠʝ: * - ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʥʘ ʤʦʤʝʥʪ ʚʳʣʫʧʣʝʥʠʷ ʧʨʝʜʣʠʯʠʥʦʢ 

 

ʇʦ ʜʘʥʥʳʤ ɽ.ʀ. ʈʘʯʝʢʘ, ɺ.ʀ. ʉʢʠʨʠʥʘ, ɸ.ɺ. ʂʦʨʥʠʣʦʚʦʡ ɸ.ɺ. (ʈʘʯʝʢ ʠ ʜʨ., 2013) 

ʤʦʣʦʜʴ ʛʠʙʨʠʜʘ ʉʆĬɸʆ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʩʘʜʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʧʣʳʭ ʚʦʜʘʭ 

ʇʨʠʤʦʨʩʢʦʡ ɻʈʕʉ, ʜʦʩʪʠʛʘʣʘ ʩʨʝʜʥʝʡ ʤʘʩʩʳ 720 ʛ ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭʣʝʪʦʢ. ʉʫʤʤʘ ʪʝʧʣʘ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 4210-4720 ʛʨʘʜʫʩʦ-ʜʥʝʡ ʚ ʛʦʜ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʪʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʦʪʜʝʣʘ ʂʦʥʘʢʦʚʩʢʠʡ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʨʳʙʳ ʩʦʩʪʘʚʠʣʘ 437,5 ʛ 

ʥʘ 378 ʩʫʪʢʠ ʧʨʠ ʩʫʤʤʝ 6093 ʛʨʘʜʫʩʦ-ʜʥʝʡ (ʄʝʣʴʯʝʥʢʦʚ ʠ ʜʨ., 2021). ʂ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʋɿɺ ʘʤʫʨʩʢʠʡ ʦʩʝʪʨ ʠʤʝʣ ʩʨʝʜʥʶʶ ʤʘʩʩʫ 450 ʛ ʧʨʠ ʩʫʤʤʝ ʪʝʧʣʘ 7314 

ʛʨʘʜʫʩʦ-ʜʥʝʡ (ʉʘʬʨʦʥʦʚ ʠ ʜʨ., 2019). ɺ ʭʦʜʝ ʪʝʢʫʱʝʛʦ ʦʧʳʪʘ ʩʫʤʤʘ ʪʝʧʣʘ ʟʘ ʧʝʨʚʳʡ ʛʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 7117,2 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʠ ʩʨʝʜʥʷʷ ʥʘʚʝʩʢʘ ʩʦʩʪʘʚʠʣʘ 1,7 ʢʛ. ʇʦ ʫʩʪʥʳʤ 

ʜʘʥʥʳʤ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ çʂʦʥʘʢʦʚʩʢʠʡè, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʳʙʫ ʤʘʩʩʦʡ ʜʦ 1,5 ʢʛ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʩʦʙʝʡ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʉʆĬɸʆ ʫʞʝ ʚ ʢʦʥʮʝ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʠʙʨʠʜʥʘʷ ʬʦʨʤʘ ʉʆĬɸʆ ʠʤʝʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʠʜʦʚ, ʘ ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʳ ʪʝʧʣʘ ʧʦʟʚʦʣʷʝʪ 
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ʝʛʦ ʨʝʘʣʠʟʦʚʘʪʴ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ 

ʢʨʫʧʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʉʆĬɸʆ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʨʘʟʠʪʴ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʦʩʝʪʨʦʚʦʜʩʪʚʘ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ 

çɺʅʀʈʆè (çɺʅʀʀʇʈʍè) ʦʩʫʱʝʩʪʚʣʷʚʰʠʤ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ. 
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ʇʨʠʥʮʠʧʳ ʚʥʝʜʨʝʥʠʷ ESG-ʦʪʯʸʪʥʦʩʪʠ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ  
 

ɸ.ɸ. ɹʦʙʢʦʚʘ
1
, ɸ.ʀ. ʅʠʢʠʬʦʨʦʚ

2,1 

 

1
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʫʥʠʚʝʨʩʠʪʝʪ) ʄʀɼ 

ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ 
2
ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʚʥʝʜʨʝʥʠʷ ESG-ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʬʝʨʫ 

ʘʢʚʘʢʫʣʴʪʫʨʳ; ʦʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʥʝʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʣʦʩʦʩʷ; ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʚ ʨʘʤʢʘʭ ESG-ʦʪʯʝʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʟʘʪʨʦʥʫʪʳ ʦʩʥʦʚʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʜʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʠʥʮʠʧʦʚ ESG-ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʬʝʨʫ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʧʦʭʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʣʦʩʦʩʴ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ESG-

ʦʪʯʝʪʥʦʩʪʴ 

 

ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʠʜʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩʚʦʝʡ ʬʠʥʘʥʩʦʚʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʠ ʦʪʢʨʳʪʦʩʪʠ ʩʚʦʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, 

ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʜʝʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ. ʅʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʠʭ ESG-ʦʪʯʝʪʥʦʩʪʠ (ʦʪ ʘʥʛʣ. Environmental, Social, Governance) ï 

ʦʩʦʙʦʡ ʬʦʨʤr ʥʝʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ɿʘʯʘʩʪʫʶ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ 

(ESG-ʦʪʯʝʪʥʦʩʪʴ) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʧʦʥʷʪʠʷ çʦʪʯʝʪ ʦʙ 

ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠè [2]. 

ɸʢʚʘʢʫʣʴʪʫʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ. ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʯʥʷ ʚʠʜʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʨʳʙ, 

ʤʦʣʣʶʩʢʦʚ ʠ ʜʨ.), ʧʨʝʜʧʨʠʷʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʟʘʚʠʩʠʤʳ ʦʪ ʥʘʣʠʯʠʷ 

ʚʦʜʥʳʭ ʠʣʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʜʨʫʛʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʚʝʩʴʤʘ ʦʩʪʨʦʡ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʭʨʘʥʝʥʠʷ ʥʘʪʠʚʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʘʩʧʝʢʪʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴ ʦʪʨʘʞʝʥʠʝ ʚ 

ESG-ʦʪʯʝʪʘʭ [1], [7] 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʯʝʪʳ ʟʘ 2021 ʛʦʜ ʪʨʝʭ ʥʦʨʚʝʞʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʣʦʩʦʩʷ (Mowi, Grieg Seafood ʠ Lerßy Seafood Group), 

ʠʤʝʶʱʠʭ ʩʫʤʤʘʨʥʫʶ ʛʦʜʦʚʫʶ ʧʨʠʙʳʣʴ ʦʢʦʣʦ 2,5 ʤʣʨʜ. ʜʦʣʣ. (ʧʦ ʜʘʥʥʳʤ ʟʘ 2020 ʛʦʜ) ʠ 

ʟʘʥʠʤʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ [4], [5], [6] 

ɺ ʭʦʜʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʯʝʪʦʚ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʦʙʱʠʝ ʪʨʝʥʜʳ. ɺ ʮʝʣʦʤ, ʢʦʤʧʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʨʝʥʜʫ ʥʘ ʥʝʨʝʩʫʨʩʦʝʤʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʩʝ ʢʦʤʧʘʥʠʠ ʫʢʘʟʳʚʘʶʪ ʚ ʩʚʦʠʭ ESG-ʦʪʯʝʪʘʭ (ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʙʝʟ ʦʥʳʭ), ʯʪʦ ʘʢʚʘʢʫʣʴʪʫʨʘ ï ʦʜʠʥ ʠʟ ʥʘʠʤʝʥʝʝ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʭ ʪʠʧʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ, ʧʨʠʚʦʜʷ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʪʘʢʠʤ 

ʫʯʠʪʳʚʘʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ, 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʨʘʟʚʝʜʝʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ, ʧʪʠʮʳ) [8]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʢʚʘʢʫʣʴʪʫʨʳ ʧʦ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʷʤ, ʷʚʣʷʝʪʩʷ ʧʦʡʢʠʣʦʪʝʨʤʥʦʩʪʴ 

ʨʳʙ (ʢʘʢ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʫ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʣʦʩʦʩʷ, 
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ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚʝʩʴʤʘ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʩʲʝʜʦʙʥʳʭ 

ʯʘʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ ʤʘʩʩʳ ʪʝʣʘ.  

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʦ ʛʣʘʚʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʚʳʩʪʫʧʘʶʪ ʚʝʣʠʯʠʥʳ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʭʨʘʥʘ ʜʠʢʠʭ ʧʦʧʫʣʷʮʠʡ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʣʦʩʦʩʷ), ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ 

ʦʙʲʸʤʦʚ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ, 

ʯʸʪʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʝʨʪʠʬʠʢʘʮʠʷ ʢʦʨʤʦʚ ʠ 

ʧʦʩʪʘʚʱʠʢʦʚ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ çʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷè, ʚʢʣʶʯʘʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ. ʇʝʨʚʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʨʩʢʠʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʛʜʝ ʚʝʜʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʧʨʠʸʤʦʚ, ʢʘʢ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʘʜʢʦʚ ʚ ʨʘʡʦʥʘʭ ʩ ʩʠʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʜʣʷ ʩʥʦʩʘ ʧʨʦʜʫʢʪʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʘ ʦʪʧʫʛʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʪʘʢʪʦʚ 

ʩ ʤʦʨʩʢʠʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʠ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʣʦʩʦʩʴ ʷʚʣʷʝʪʩʷ 

ʧʠʱʝʡ). ɺʪʦʨʦʡ ʙʣʦʢ ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʝʛʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʦʧʫʣʷʮʠʠ ʜʠʢʦʛʦ ʣʦʩʦʩʷ (ʟʘ ʩʯʸʪ ʤʠʥʠʤʠʟʘʮʠʠ ʫʭʦʜʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʨʳʙʳ ʠʟ ʩʘʜʢʦʚ; 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʤʦʨʩʢʦʡ ʚʦʰʴʶ, ʩʧʦʩʦʙʥʦʡ ʟʘʨʘʞʘʪʴ ʜʠʢʠʭ ʨʳʙ), ʘ 

ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʢʦʚ ʜʠʢʦʡ ʨʳʙʳ ʚ ʢʦʨʤʝ (ʫʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

FIFO ï Fish In: Fish Out ʠ FFDR (forage fish dependency ratio). ʊʨʝʪʠʡ ʙʣʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʸʪ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʣʫʯʝʥʠʶ ʦʪ ʥʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʢʦʤʧʘʥʠʠ ʩʪʨʝʤʷʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʩʫʜʘ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʤʦʨʩʢʠʝ 

ʬʝʨʤʳ), ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ï ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʫʯʘʶʪ ʵʥʝʨʛʠʶ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʦʣʥʝʯʥʳʝ ʠ ʚʝʪʨʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ).  

ʊʘʢʞʝ ʜʘʥʥʳʝ ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʯʸʪ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺʦ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʪʯʝʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʳʙʨʦʩʘʭ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʢʦʤʧʘʥʠʷʤʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ ʫʯʸʪʘ ʚʳʙʨʦʩʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ 

ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ), ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʠʢʠ The Greenhouse Gas Protocol: A Corporate Accounting 

and Reporting Standard (Revised Edition)
 
[3] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʢʘ ESG-ʦʪʯʸʪʦʚ ʢʦʤʧʘʥʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʩʬʝʨʝ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʷʚʣʷʶʱʠʤʠʩʷ ʦʙʲʝʢʪʠʚʥʳʤʠ ʙʝʥʝʬʠʮʠʘʨʘʤʠ ʠʤʝʶʱʠʭʩʷ ʫ ʥʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʦʩʦʟʥʘʥʥʦ ʩʪʨʝʤʷʪʩʷ ʫʤʝʥʴʰʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʩʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

Basis for Conclusions for GRI 13: Agriculture, Aquaculture and Fishing Sectors 2022. GRI 

Sector Standard Project Agriculture, Aquaculture and Fishing [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

URL:https://www.globalreporting.org/media/33uagl2h/aaf_basis_for_conclusions.pdf 

ESG ʠ ʥʝʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ: ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ // ʐʢʦʣʘ ʫʧʨʘʚʣʝʥʠʷ 

ʉʂʆʃʂʆɺʆ ʦʪ 31 ʷʥʚʘʨʷ 2022 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:https://www.skolkovo.ru/expert-

opinions/esg-i-nefinansovaya-otchetnost-perspektivy-v-mire-i-rossii/ 

Greenhouse Gas Protocol Initiative et al. A Corporate Accounting and Reporting Standard, 

Revised Edition. ï 2004. https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-

revised.pdf 

Grieg Seafood Annual Report 2021 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

URL:https://cdn.sanity.io/files/1gakia31/production/8699f764225f2b441044453452ada7923cca199

4.pdf 

Lerßy Seafood Group Annual Report 2021 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.leroyseafood.com/globalassets/02--documents/arsrapport-2021/leroy-annual-report-

eng-2021.pdf 

https://cdn.sanity.io/files/1gakia31/production/8699f764225f2b441044453452ada7923cca1994.pdf
https://cdn.sanity.io/files/1gakia31/production/8699f764225f2b441044453452ada7923cca1994.pdf
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Mowi Integrated Annual Report 2021 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:https://mowi.com/wp-

content/uploads/2022/03/Mowi_Annual_Report_2021.pdf 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ The FAIRR Initiative. ʉʪʨʘʥʠʮʘ: Methodology [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] URL:https://www.fairr.org/index/methodology/ 

ʌɸʆ. 2020. ʉʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ï 2020. ʄʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʠʤ, ʌɸʆ. https://doi.org/10.4060/ca9229ru 
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 ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ Acipenser baerii (Brandt, 1869)  
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ʌʠʣʠʘʣ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè),  

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ɼʤʠʪʨʦʚʩʢʠʡ ʛ.ʦ., ʈʦʩʩʠʷ 

E-mail: innovazii-vniiprh@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʜʠʯʥʦʛʦ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ Acipenser baerii (Brandt 1869) ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʚʨʝʤʝʥʠ ʩʦʟʨʝʚʘʥʠʷ ʨʳʙ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʧʨʷʤʦʪʦʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʧʨʠ ʛʦʜʦʚʦʡ ʩʫʤʤʝ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʥʘʜʘ, ʩʝʤʝʥʥʠʢ, ʩʧʝʨʤʘʪʦʛʝʥʝʟ, ʩʧʝʨʤʘʪʦʟʦʠʜ, ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ. 

 

ɼʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʭʘʨʘʢʪʝʨʝʥ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʪʠʧ ʠʢʨʦʤʝʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʚʦʣʥʘ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʟʘʢʦʥʦʤʝʨʥʦ ʥʦʩʠʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʛʦʥʘʜʳ ʩʭʦʜʥʘʷ ʠ ʠʜʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʪʘʢʞʝ 

ʦʙʲʷʩʥʷʝʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ. ɼʣʷ ʩʘʤʮʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʭʘʨʘʢʪʝʨʝʥ 

ʝʞʝʛʦʜʥʳʡ ʧʦʣʦʚʦʡ ʮʠʢʣ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙ 

(ʀʣʷʩʦʚʘ ʠ ʜʨ., 2021, 2022). 

 

  ɸ   ɹ 

  ɺ   ɻ 
 

ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪʳ ʛʦʥʘʜ III , IV ʠ V ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ (ʚʦʣʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ):  

1 ï ʩʧʝʨʤʘʪʦʛʦʥʠʠ; 2 ï ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ ʧʦʨʷʜʢʘ; 3 ï ʩʧʝʨʤʘʪʦʮʠʪʳ II-ʛʦ ʧʦʨʷʜʢʘ;  

4 ï ʩʧʝʨʤʘʪʠʜʳ; 5 ï ʟʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʮʠʩʪʘʭ; 6 ï ʟʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʚʳʚʦʜʥʦʤ 

ʧʨʦʪʦʢʝ. ɸ, ɺ - ʫʚ., ʦʢ. 10Ĭ ʦʙ.40Ĭ; ɹ, ɻ - ʫʚ., ʦʢ.10Ĭ ʦʙ.10Ĭ 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʦʡ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʢʘʥʝʡ ʛʦʥʘʜ (ʈʦʤʝʡʩ, 1953; ʉʘʢʫʥ, 

ɹʫʮʢʘʷ, 1963; ʄʠʢʦʜʠʥʘ ʠ ʜʨ., 2009), ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʙʠʦʧʩʠʠ ʦʪ 10 ʦʩʦʙʝʡ ʩ ʮʝʣʴʶ 

4 

 
5 

 
2

2

3 

 

5 

 

1 

 

6 

 



27 

 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʚʠʜʘ ʫʩʣʦʚʠʷʭ ʧʨʠ ʝʞʝʛʦʜʥʦʤ ʮʠʢʣʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʟʨʝʣʳʭ ʩʘʤʮʦʚ ʚ 

ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ (90 ʩʫʪʦʢ) (ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ, ʤʘʨʪ) ʧʨʦʭʦʜʠʪ 

ʚʦʣʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ. ʅʘ III  ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʜʚʘ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ, II-ʛʦ ʧʦʨʷʜʢʘ ʠ ʩʧʝʨʤʘʪʠʜ ʩ ʛʘʧʣʦʠʜʥʳʤ ʥʘʙʦʨʦʤ 

ʭʨʦʤʦʩʦʤ (ʨʠʩʫʥʦʢ 1ɸ), ʘ ʚ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʡ ʩʪʘʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʮʠʩʪʳ ʩʦ ʟʨʝʣʳʤʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘʤʠ (ʨʠʩʫʥʦʢ 1ɹ, 1ɺ). ʅʘ IV ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʝʨʰʝʥʠʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ. ɿʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚʳʭʦʜʷʪ ʠʟ ʮʠʩʪ ʚ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ. ʅʘ V ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʩʝʤʝʥʥʘʷ ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʟʞʠʞʘʝʪ ʤʘʩʩʳ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ 

ʚʳʚʦʜʥʦʤ ʧʨʦʪʦʢʝ, ʚʳʟʳʚʘʷ ʠʭ ʪʝʢʫʯʝʩʪʴ (ʨʠʩʫʥʦʢ 1ɻ). 

ɺ ʘʧʨʝʣʝ, ʤʘʝ ʚ ʪʝʯʝʥʠʝ 45-60 ʩʫʪʦʢ ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʨʝʟʦʨʙʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

VI ʩʪʘʜʠʶ ʟʨʝʣʦʩʪʠ, ʚʠʜʥʳ ʦʧʫʩʪʝʚʰʠʝ ʮʠʩʪʳ (ʨʠʩʫʥʦʢ 2ɸ), ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʦʩʪʘʪʢʦʚ 

ʧʝʨʝʟʨʝʚʰʠʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʟʦʨʙʮʠʷ ʬʦʣʣʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ 

ʢʣʝʪʢʘʤʠ ʉʝʨʪʦʣʠ (ʨʠʩʫʥʦʢ 2ɹ). 

 

   ɸ    ɹ 

 

ʈʠʩʫʥʦʢ 2. ʌʨʘʛʤʝʥʪʳ ʛʦʥʘʜ VI ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʝʟʦʨʙʮʠʠ:  

1 ï ʮʠʩʪʳ ʩ ʦʩʪʘʪʢʘʤʠ ʧʝʨʝʟʨʝʚʰʠʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ; 2 ï ʦʧʫʩʪʝʚʰʠʝ ʮʠʩʪʳ; 3 ï ʢʣʝʪʢʠ 

ʉʝʨʪʦʣʠ. ɸ - ʫʚ., ʦʢ.10Ĭ ʦʙ.10Ĭ, ɹ - ʫʚ., ʦʢ.10Ĭ ʦʙ.40Ĭ 

 

 

   ɸ    ɹ 

   ɺ    ɻ 
 

ʈʠʩʫʥʦʢ 3. ʌʨʘʛʤʝʥʪʳ ʛʦʥʘʜ I-II  (ɸ, ɹ) ʠ IV (ɺ, ɻ) ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ: 1 - ʧʝʨʚʠʯʥʳʝ ʩʧʝʨʤʘʪʦʛʦʥʠʠ; 2 ï ʤʠʪʦʪʠʯʝʩʢʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚʪʦʨʠʯʥʳʭ 

ʩʧʝʨʤʘʪʦʛʦʥʠʡ; 3 ï ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ ʧʦʨʷʜʢʘ; 4 - ʟʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʮʠʩʪʘʭ;  
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5 -  ʟʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʚʳʚʦʜʥʦʤ ʧʨʦʪʦʢʝ.  

ɸ, ɺ - ʫʚ., ʦʢ.10Ĭ ʦʙ.10Ĭ; ɹ, ɻ - ʫʚ., ʦʢ.10Ĭ ʦʙ.40Ĭ  

ʅʦʚʳʡ ʝʞʝʛʦʜʥʳʡ ʧʦʣʦʚʦʡ ʮʠʢʣ ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʚʛʫʩʪʝ, ʩʝʥʪʷʙʨʝ 

ʚ ʪʝʯʝʥʠʝ 40 ʩʫʪʦʢ ʩ ʨʘʟʤʥʦʞʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ I-ʶ ʩʪʘʜʠʶ 

ʟʨʝʣʦʩʪʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʝʨʝʭʦʜʦʤ ʚʦ II ʩʪʘʜʠʶ ʟʨʝʣʦʩʪʠ. ɺ ʮʠʩʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʤʠʪʦʪʠʯʝʩʢʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʤ ʨʦʩʪʦʤ ʜʦ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʥʦʚʫʶ ʚʦʣʥʫ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʥʝʨʝʩʪʦʚʦʛʦ ʩʝʟʦʥʘ (ʨʠʩʫʥʦʢ 3ɸ, 3ɹ).  

ɺ ʦʩʝʥʥʝ-ʟʠʤʥʝʝ ʚʨʝʤʷ, ʚʧʣʦʪʴ ʜʦ ʷʥʚʘʨʷ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ, ʚ ʪʝʯʝʥʠʝ 120 ʩʫʪʦʢ 

ʟʘʚʝʨʰʘʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ II ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʮʠʩʪ ʠ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʚʦʣʥʳ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ (ʨʠʩʫʥʦʢ 3ɺ, 3ɻ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘʭʦʞʜʝʥʠʷ ʨʳʙ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʠʭ ʦʙʠʪʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚ 

ʧʨʦʭʦʞʜʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʫ ʩʘʤʮʦʚ ʚ ʩʝʤʝʥʥʠʢʘʭ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ʆʜʥʘʢʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʧʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʮʦʚ ʚ ʧʦʣʦʚʦʤ ʮʠʢʣʝ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʩ 

ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʦʢʘʤʠ ʥʝʨʝʩʪʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʳʙ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ 

ʦʙʠʪʘʥʠʷ (ʠʶʥʴ) ʚ ʨʝʢʝ ʃʝʥʘ (ɸʢʠʤʦʚʘ, 1978; ɸʢʠʤʦʚʘ ʠ ʜʨ., 1980). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɸʢʠʤʦʚʘ ʅ.ɺ. 1978. ɻʘʤʝʪʦʛʝʥʝʟ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ (Acipenser baerii Brandt) ʨ. ʃʝʥʘ ʠ ʠʭ ʩʚʷʟʴ ʩ ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ. ʕʢʦʣʦʛʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʨʳʙ. ʄ.: ʅʘʫʢʘ, 43-55. 

ɸʢʠʤʦʚʘ ʅ.ɺ., ʉʦʢʦʣʦʚ ʃ.ʀ., ʉʤʦʣʴʷʥʦʚ ʀ.ʀ., ʄʘʣʶʪʠʥ ɺ.ʉ. 1980. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʨʦʩʪʘ ʠ ʛʘʤʝʪʦʛʝʥʝʟʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʨ. ʃʝʥʳ ʚ ʧʨʠʨʦʜʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
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ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ʈʳʙʥʦʝ 

E-mail: innovazii-vniiprh@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʣʠʷʥʠʠ ʧʨʦʧʫʩʢʘ ʥʝʨʝʩʪʦʚʦʛʦ ʩʝʟʦʥʘ 

ʫ ʩʘʤʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʣʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ,r ʘ ʪʘʢʞʝ ʧʦʜʨʦʱʝʥʥʦʡ ʤʦʣʦʜʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚ. ʇʦʪʦʤʩʪʚʦ ʦʧʳʪʥʦʡ ʩʘʤʢʠ, ʧʨʦʰʝʜʰʝʡ ʧʨʦʮʝʩʩ ʨʝʟʦʨʙʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʘʤʫʶ 

ʥʠʟʢʫʶ ʤʘʩʩʫ ʵʤʙʨʠʦʥʦʚ ʧʨʠ ʚʳʣʫʧʣʝʥʠʠ, ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʭʨʘʥʷʣʦ 

ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ, ʩʨʘʚʥʠʤʳʡ ʩ ʤʦʣʦʜʴʶ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʙʠʨʩʢʠʡ ʦʩʸʪʨ, ʨʝʟʦʨʙʮʠʷ, ʤʦʣʦʜʴ, ʛʨʘʜʫʩʦ-ʜʥʠ, ʩʫʤʤʘ ʪʝʧʣʘ.  

 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʂʘʟʘʥʩʢʠʡ, 1956; ʌʘʣʝʝʚʘ, 1965, 1967; ʂʦʰʝʣʝʚ, 1984; 

ʐʠʭʰʘʙʝʢʦʚ ʠ ʜʨ., 2007; ʏʤʠʣʝʚʩʢʠʡ, 2016) ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʧʫʩʢʠ ʥʝʨʝʩʪʦʚʳʭ ʩʝʟʦʥʦʚ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʚʷʟʠ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʨʝʟʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʦʚʦʡ ʞʝʣʝʟʝ. ʋ ʨʳʙ ʩ 

ʝʜʠʥʦʚʨʝʤʝʥʥʳʤ ʠʢʨʦʤʝʪʘʥʠʝʤ ʧʨʠ ʤʘʩʩʦʚʦʡ ʨʝʟʦʨʙʮʠʠ ʠʢʨʳ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪʩʷ 

ʧʦʪʦʤʩʪʚʦ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʠ ʩʘʤʢʠ ʦʩʪʘʶʪʩʷ ʷʣʦʚʳʤʠ ʥʘ ʦʜʠʥ ʛʦʜ. ʉʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʦʢ 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʤʦʞʝʪ ʟʘʪʷʥʫʪʴ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʟʨʝʚʘʥʠʷ ʠʣʠ ʩʦʚʩʝʤ ʟʘʜʝʨʞʘʪʴ ʝʛʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʜʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʩʥʠʞʝʥʠʶ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠʢʨʳ ʠ ʚʳʟʦʚʝʪ ʧʦʚʳʰʝʥʥʫʶ ʛʠʙʝʣʴ ʧʨʠ ʝʝ ʠʥʢʫʙʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʪʤ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʨʳʙ ʧʦʜʚʝʨʞʝʥ ʙʦʣʴʰʠʤ 

ʢʦʣʝʙʘʥʠʷʤ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʛʦʥʘʜ ʚ ʪʝʯʝʥʠʝ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ, ʢʦʪʦʨʳʝ ʠ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʧʨʦʧʫʩʢʠ ʥʝʨʝʩʪʦʚʳʭ ʩʝʟʦʥʦʚ. ʅʘ ʨʠʪʤ ʨʘʟʤʥʦʞʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʠ 

ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʚ ʧʨʝʜʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʨʝʣʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʨʝʟʦʨʙʮʠʠ ʠ ʧʨʦʧʫʩʢʘ ʥʝʨʝʩʪʘ ʟʨʝʣʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʳʙ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʙʘʟʝ ʧʨʷʤʦʪʦʯʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪʜʝʣʘ 

çʂʦʥʘʢʦʚʩʢʠʡè ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè 

(çɺʅʀʀʇʈʍè) ʟʘ ʧʝʨʠʦʜ 2017-2018 ʛʛ. ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʦʡ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʣʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʨʘʮʠʠ 

2008 ʛ ʰʝʩʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʦʤʝʩʪʠʢʘʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 17 ʦʩʦʙʝʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʳ, ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʧʦ 5 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ, ʩʦʜʝʨʞʘʚʰʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʪʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʅʘ ʩʣʝʜʫʶʱʠʡ 

ʛʦʜ ʦʧʳʪʳ ʧʦʚʪʦʨʠʣʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʥʦʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (7 ʦʩʦʙʝʡ). ʆʪ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʘ ʦʧʳʪʥʳʝ ʩʘʤʢʠ ʧʨʦʧʫʩʢʘʣʠ ʦʜʠʥ ʛʦʜ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʨʝʟʦʨʙʮʠʠ. ʀʟ 5 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʢ, ʧʨʦʰʝʜʰʠʭ ʧʨʦʮʝʩʩ ʨʝʟʦʨʙʮʠʠ ʢ 

ʬʝʚʨʘʣʶ 2018 ʛʦʜʘ ʩʦʟʨʝʣʘ ʣʠʰʴ ʦʜʥʘ, ʦʩʪʘʣʴʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ III  ʠ IV ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʛʝʥʝʨʘʮʠʠ 2008 ʛʦʜʘ ʦʪ 

ʜʚʫʭ ʨʘʟʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʩʘʤʦʢ, ʥʝʨʝʩʪʠʚʰʠʭʩʷ 26.01.2017 (ʢʦʥʪʨʦʣʴ 1), 1.02.2018 ʛʛ. 
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(ʢʦʥʪʨʦʣʴ 2) ʠ ʧʦʚʪʦʨʥʦ ʩʦʟʨʝʚʰʝʡ ʩʘʤʢʠ, ʧʨʦʰʝʜʰʝʡ ʧʨʦʮʝʩʩ ʨʝʟʦʨʙʮʠʠ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʦʧcdblthcrr ʪ) ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʛʦʜʦʚʦʡ 

ʩʫʤʤʦʡ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʦʢ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 

 

ɻʨʫʧʧʘ  

ʨʳʙ 

ʄʘʩʩʘ, ʢʛ 

ʂ
ʦ
ʣ-ʚ
ʦ
 
ʠ
ʢ
ʨ
ʠ
ʥ
ʦ
ʢ

 

ʚ
 
1
 
ʛ

.
,
 
ʰ
ʪ
.

 

ʆ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ʧ
ʣ
ʦ
ʜ
ʦ
ʚ
ʠ
ʪ
ʦ
ʩ
ʪ
ʴ
,

 

ʪ
ʳ
ʩ
.
 
ʰ
ʪ
.
/
ʢ
ʛ

 

ʆ
ʧ
ʣ
ʦ
ʜ
ʦ
ʪ
ʚ
ʦ
ʨ
ʝ
ʥ
ʠ
ʝ
,
 

%
 

ʈʘʟʚʠʪʠʝ ʠʢʨʳ 

ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ, % 

ɺʳʭʦʜ 

ʧʨʝʜʣʠʯʠʥʦʢ 

ǀ ʠʢʨʳ 16 20 34 
ʪʳʩ. 

ʰʪ. 
% 

ʆʧʳʪ  

(1 ǀ)  
13,2 0,95 63 4,53 91,0 89,7 85,0 76,8 20,0 35,6 

ʂʦʥʪʨʦʣʴ 1 

(5 ǀ)   
11,2 0,84 61 4,70 74,6 72,6 87,4 87,2 27,0 53,6  

ʂʦʥʪʨʦʣʴ 2 

(7 ǀ)   
12,3 1,20 60 6,04 83,6 80,8 78,1 68,0 26,2 46,1 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ ʫ ʩʘʤʦʢ ʚʪʦʨʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ (ʥʘ 9,0 %), ʦʜʥʘʢʦ ʧʨʦʮʝʥʪ ʚʳʭʦʜʘ ʧʨʝʜʣʠʯʠʥʦʢ ʚ 

ʢʦʥʪʨʦʣʝ 1 ʙʳʣ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʠʣ 53,6 % ʧʨʦʪʠʚ 46,1 %. ʋ ʦʧʳʪʥʦʡ ʩʘʤʢʠ ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʟʦʨʙʮʠʠ ʟʘ 318 ʩʫʪʦʢ (5200 ʛʨʘʜʫʩʦ-ʜʥʝʡ), ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ 

(1,5 ʢʛ), ʠʢʨʠʥʢʠ ʠʤʝʣʠ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ, ʯʝʤ ʫ ʩʘʤʦʢ, ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʪʘʢʞʝ ʙʳʣʘ ʤʝʥʴʰʝ.  

ʇʨʠ ʚʳʩʦʢʦʤ ʧʨʦʮʝʥʪʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ (91,0 %) ʚʳʭʦʜ ʧʨʝʜʣʠʯʠʥʦʢ ʦʪ ʦʧʳʪʥʦʡ 

ʩʘʤʢʠ ʩʦʩʪʘʚʠʣ 35,6 %, ʯʪʦ ʥʘ 10,5 ʠ 18,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 

ʨʳʙ - ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʩʦʙʠ. ʋ ʩʘʤʦʢ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ʩ ʚʦʟʨʘʩʪʦʤ ʠʢʨʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʫʧʥʝʝ, ʥʦ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ 

ʧʦʜʨʘʱʠʚʘʥʠʷ (38 ʩʫʪʦʢ) ʦʪʩʪʘʚʘʥʠʝ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʧʦʪʦʤʩʪʚʘ ʦʪ ʩʘʤʦʢ ʠʟ ʢʦʥʪʨʦʣʷ 1 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 16,0 %.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʦʜʠ ʦʪ ʛʨʫʧʧ ʩʘʤʦʢ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʠʭ ʧʦʪʦʤʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʦʜʠ ʦʪ ʛʨʫʧʧ ʩʘʤʦʢ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʪʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 

ɻʨʫʧʧʘ ʨʳʙ 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʤʦʣʦʜʠ, ʛ 

ʚʳʣʫʧʣʝʥʠʝ 
ʚʦʟʨʘʩʪ, ʩʫʪʢʠ 

10 14 21 24 30 38 

ʆʧʳʪ 0,0137 0,058 0,109 0,307 0,740 1,70 2,9 

ʂʦʥʪʨʦʣʴ 1 0,0149 0,074 0,097 0,430 0,510 1,23 2,5 

ʂʦʥʪʨʦʣʴ 2  0,0153 0,067 0,128 0,313 0,604 1,34 2,9 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʘʤʫʶ ʥʠʟʢʫʶ ʤʘʩʩʫ ʵʤʙʨʠʦʥʦʚ ʧʨʠ ʚʳʣʫʧʣʝʥʠʠ, ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ ʦʪ ʦʧʳʪʥʦʡ ʩʘʤʢʠ, ʧʨʦʰʝʜʰʝʡ ʧʨʦʮʝʩʩ ʨʝʟʦʨʙʮʠʠ, ʤʦʣʦʜʴ 

ʩʦʭʨʘʥʷʣʘ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʩʨʘʚʥʠʤʳʡ ʩ ʨʦʩʪʦʤ ʧʦʪʦʤʩʪʚʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 2.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʧʫʩʢ ʥʝʨʝʩʪʘ ʩʘʤʦʢ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩʦ 

ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʩʫʤʤʦʡ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʦʦʮʠʪʦʚ. 
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ʋɼʂ 639.3 

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʚʪʦʨʥʦ ʩʦʟʨʝʚʘʶʱʠʭ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ  
 

ɸ.ʇ. ɺʦʨʦʙʴʝʚ 
 

ʌʠʣʠʘʣ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè),  

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ʈʳʙʥʦʝ, ʈʦʩʩʠʷ 

E-mail: innovazii-vniiprh@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ 

ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʪʦʯʥʦʛʦ 

ʙʘʩʩʝʡʥʦʚʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʛʦʜʦʚʦʡ ʩʫʤʤʦʡ ʪʝʧʣʘ 5500 ʛʨʘʜʫʩʦ-ʜʥʝʡ. 

ʇʨʠʚʝʜʝʥʘ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʥʘʜ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʤʘʩʩʘ ʪʝʣʘ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʘ 41,1 ʠ 12,0 %, ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʙʦʣʴʰʝ 

ʵʷʢʫʣʷʪʘ ʥʘ 21,8 %, ʫʣʫʯʰʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʥʘ 27,0 %, ʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʥʘ 11,6 %.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ, ʩʘʤʮʳ, ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʵʷʢʫʣʷʪ. 

 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʏʝʙʘʥʦʚ, ɻʘʣʠʯ, 2013). 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʠʛʨʘʶʪ ʩʘʤʮʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘ ʩʘʤʮʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʠʤʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʪʜʝʣʘ 

çʂʦʥʘʢʦʚʩʢʠʡè ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè 

(çɺʅʀʀʇʈʍè) ʙʳʣʦ ʦʪʦʙʨʘʥʦ 6 ʚʧʝʨʚʳʝ ʩʦʟʨʝʚʰʠʭ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʣʝʥʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʨʘʮʠʠ 2017 ʛ. ʚ ʚʦʟʨʘʩʪʝ 1460 ʩʫʪʦʢ (4 ʣʝʪ). ɼʣʷ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠʤ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ 21480 ʛʨʘʜʫʩʦ-ʜʥʝʡ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 15,3
 ʦ
ʉ (4 ʛʦʜʘ).  

ʇʨʝʜʥʝʨʝʩʪʦʚʦʝ ʚʳʜʝʨʞʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʙʘʩʩʝʡʥʘʭ ʀʎɸ-2 ʚ 

ʪʝʯʝʥʠʝ 8 ʩʫʪʦʢ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 13,7 Áʉ. ʉʫʤʤʘ ʪʝʧʣʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣʘ 109,8 ʛʨʘʜʫʩʦ-ʜʥʝʡ. ɼʣʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʠʧʦʬʠʟ 

ʢʘʨʧʦʚʳʭ ʨʳʙ ʜʦʟʠʨʦʚʢʦʡ 3,0 ʤʛ/ʢʛ ʦʜʥʦʢʨʘʪʥʦ. ʇʝʨʚʫʶ ʧʦʨʮʠʶ ʵʷʢʫʣʷʪʘ ʧʦʣʫʯʘʣʠ ʧʦ 

ʧʨʦʰʝʩʪʚʠʠ 24 ʯʘʩʦʚ (ʚʩʝʛʦ ʙʳʣʦ 4 ʧʦʨʮʠʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 2 ʯʘʩʘ, 5 ʯʘʩʦʚ ʠ 24 ʯʘʩʘ ʦʪ 

ʧʝʨʚʦʛʦ ʚʟʷʪʠʷ ʵʷʢʫʣʷʪʘ). ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʦʙʲʸʤʫ 

ʵʷʢʫʣʷʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ 

ʜʚʠʞʝʥʠʷ. ʆʙʨʘʙʦʪʢʫ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʠ (ʂʘʟʘʢʦʚ, ʆʙʨʘʟʮʦʚ, 1990).  

ɼʣʷ ʦʮʝʥʢʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʥʘʜ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʤʝʪʦʜʦʤ ʙʠʦʧʩʠʠ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʘʤʮʦʚ ʧʨʦʪʝʢʘʝʪ ʚʦʣʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ IV, IV-VI, V, VI ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʛʦʥʘʜ. ʂʘʨʪʠʥʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʮʠʩʪ ʩʦ ʟʨʝʣʳʤʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʢʣʘʜʥʫʶ 

ʧʨʦʛʨʘʤʤʫ Microsoft Office Excel 2010. 

ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʟʘ ʧʝʨʠʦʜ 2021-2022 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʈʠʩʫʥʦʢ 1. ɺʦʣʥʳ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ: 1 - ʟʨʝʣʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʮʠʩʪʘʭ;  

2 ï ʬʦʣʣʠʢʫʣʷʨʥʳʝ ʦʙʦʣʦʯʢʠ ʮʠʩʪ; 3 - ʩʧʝʨʤʘʪʦʟʦʠʜʳ ʚ ʚʳʚʦʜʥʦʤ ʧʨʦʪʦʢʝ; 4 - ʨʝʟʦʨʙʮʠʷ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʮʠʩʪʘʭ. ɸ - ʫʚ. ʦʢ.10Ĭ ʦʙ.10Ĭ, ɹ - ʫʚ. ʦʢ.10Ĭ 40Ĭ 

 

ʊʘʙʣʠʮʘ 1. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʟʘ ʧʝʨʠʦʜ 2021-2022 ʛʛ. 

 

ˉ 

ʧ/ʧ 
ʏʠʧ 

ʄʘʩʩʘ, 

ʢʛ 

ʆʙʭʚʘʪ, 

ʩʤ 

ɼʣʠʥʘ, ʩʤ 
ʏʠʧ 

ʄʘʩʩʘ, 

ʢʛ 

ʆʙʭʚʘʪ, 

ʩʤ 

ɼʣʠʥʘ, ʩʤ 

L l L l 

2021 ʛ., ʷʥʚʘʨʴ 2022 ʛ., ʷʥʚʘʨʴ 

1 3176 5,67 44,0 96,0 74,0 3176 8,40 50,0 103,0 89,0 

2 1513 5,11 42,0 95,0 79,0 1513 7,70 46,0 103,0 98,0 

3 9201 4,77 39,0 94,0 78,0 9201 5,70 40,0 96,0 86,0 

ʄÑm 5,2Ñ0,3 41,7Ñ1,8 95,0Ñ0,7 77,0Ñ2,0 ʄÑm 7,3Ñ1,0 45,3Ñ3,6 100,7Ñ3,1 91,0Ñ4,7 

CV,% 8,8 6,0 1,1 3,4 CV,% 19,3 11,1 4,0 6,9 

2021 ʛ., ʬʝʚʨʘʣʴ 2022 ʛ., ʬʝʚʨʘʣʴ 

1 1549 7,29 46,0 105,0 87,0 1549 9,70 48,0 108,0 97,0 

2 3138 5,14 41,0 92,0 76,0 3138 7,56 47,0 100,0 87,0 

3 3175 5,45 39,0 99,0 82,0 3175 7,56 42,0 104,0 95,0 

ʄÑm 6,0Ñ0,9 42,0Ñ2,7 98,7Ñ4,4 81,7Ñ3,8 ʄÑm 8,3Ñ1,0 45,7Ñ2,4 104,0Ñ2,7 93,0Ñ4,0 

CV,% 19,5 8,6 6,6 6,7 CV,% 14,9 7,0 3,8 5,7 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʫ ʷʥʚʘʨʩʢʦʡ ʛʨʫʧʧʳ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩ 

ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʙʦʣʴʰʝʛʦ ʨʘʟʙʨʦʩʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʫ ʬʝʚʨʘʣʴʩʢʦʡ 

ʛʨʫʧʧʳ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʪʝʤʧʝ ʨʦʩʪʘ).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʩ ʩʠʙʠʨʩʢʠʤ ʦʩʝʪʨʦʤ, ʦʪʨʘʞʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 2, ʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʩʘʤʮʦʚ ʷʥʚʘʨʩʢʦʡ ʠ ʬʝʚʨʘʣʴʩʢʦʡ ʛʨʫʧʧ ʚ 2022 ʛʦʜʫ ʥʘ 40,4 ʠ 38,3 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʚʳʨʦʩ ʥʘ 37,6 ʠ 12,2 % ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 41,1 ʠ 21,8 %. 

ʉʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ ʷʥʚʘʨʩʢʦʡ ʛʨʫʧʧʝ ʯʝʨʝʟ ʛʦʜ ʦʩʪʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 2021 

ʛ. (33,8 ʤʣ/ʢʛ), ʫ ʬʝʚʨʘʣʴʩʢʦʡ ʛʨʫʧʧʳ ʫʭʫʜʰʠʣʘʩʴ ʥʘ 20,2 % ʧʨʠ ʩʨʝʜʥʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ 11,6 %. 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʷʥʚʘʨʩʢʦʡ ʠ ʬʝʚʨʘʣʴʩʢʦʡ 

ʛʨʫʧʧʘʭ ʫʭʫʜʰʠʣʩʷ ʥʘ 31,6 ʠ 26,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 28,6%.  

ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʧʦ ʇʝʨʩʦʚʫ ɻ.ʄ. (1941) ʫ ʚʩʝʭ ʩʘʤʮʦʚ, ʚ ʩʨʝʜʥʝʤ 

ʩʧʫʩʪʷ ʛʦʜ ʫʣʫʯʰʠʣʘʩʴ ʥʘ 27,0 %. ɺʨʝʤʷ ʜʚʠʞʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʦʩʴ - 

ʥʘ 12,0 %. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʪʦʨʘʷ ʧʦʨʮʠʷ ʵʷʢʫʣʷʪʘ ʫ ʩʘʤʮʦʚ ʙʳʣʘ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ, 

ʯʝʤ ʧʝʨʚʘʷ (ʥʘʯʘʣʴʥʘʷ), ʥʦ ʚ 2 ʨʘʟʘ ʫʩʪʫʧʘʣʘ ʧʦ ʦʙʲʝʤʫ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʙʳʣ 

ʦʪʤʝʯʝʥ ʯʝʨʝʟ ʩʫʪʢʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʯʝʪʚʝʨʪʦʡ ʧʦʨʮʠʠ, ʥʦ ʫʩʪʫʧʘʣ ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. 
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ʊʘʙʣʠʮʘ 2. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʵʷʢʫʣʷʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʘʤʮʦʚ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʷʤʦʪʦʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʦʪʜʝʣʘ çʂʦʥʘʢʦʚʩʢʠʡè ʟʘ 2021 ʠ 2022 ʛʛ. 

 

2021 ʛ. 2022 ʛ. 

ɻʨʫʧʧʘ 

ʩʘʤʮʦʚ, ʩʨʦʢ 

ʦʪʙʦʨʘ ʧʨʦʙ, 
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ʤ
ʣ
/
ʢ
ʛ

 

ʂ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
 

ʩ
ʧ
ʝ
ʨ
ʤ
ʘ
ʪ
ʦ
ʟ
ʦ
ʠ
ʜ
ʦ
ʚ
,

 

ʤ
ʣ
ʨ
ʜ
.
 
ʰ
ʪ
.
/
ʩ
ʤ

3
 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʜ
ʚ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 

ʩ
ʧ
ʝ
ʨ
ʤ
ʘ
ʪ
ʦ
ʟ
ʦ
ʠ
ʜ
ʦ
ʚ
,
 
ʩ

 

ʂ
ʘ
ʯʝ
ʩ
ʪ
ʚ
ʦ
 
ʩ
ʧ
ʝ
ʨ
ʤ
ʳ
,
 

ʙ
ʘ
ʣ
ʣ
ʳ

 

ʄ
ʘ
ʩ
ʩ
ʘ
,
 
ʢ
ʛ

 

ʆ
ʙ
ʱ
ʝ
ʝ
 
ʢ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʵ
ʷ
ʢ
ʫ
ʣ
ʷ
ʪ
ʘ
,
 
ʤ
ʣ

 

ʆ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʘ
ʷ
 

ʧ
ʣ
ʦ
ʜ
ʦ
ʚ
ʠ
ʪ
ʦ
ʩ
ʪ
ʴ
,
 
ʤ
ʣ
/
ʢ
ʛ

 

ʂ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
 

ʩ
ʧ
ʝ
ʨ
ʤ
ʘ
ʪ
ʦ
ʟ
ʦ
ʠ
ʜ
ʦ
ʚ
,

 

ʤ
ʣ
ʨ
ʜ
.
 
ʰ
ʪ
.
/
ʩ
ʤ

3
 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʜ
ʚ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 

ʩ
ʧ
ʝ
ʨ
ʤ
ʘ
ʪ
ʦ
ʟ
ʦ
ʠ
ʜ
ʦ
ʚ
,
 
ʩ

 

ʂ
ʘ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʩ
ʧ
ʝ
ʨ
ʤ
ʳ
,
 

ʙ
ʘ
ʣ
ʣ
ʳ

 

I, 

ʷʥʚʘʨʴ 

5,67 116,0 20,4 0,36 165 3,8 8,40 180,0 21,4 0,19 168 4,3 

5,11 195,0 38,1 1,07 128 3,8 7,70 280,0 36,3 0,71 124 4,8 

4,77 205,0 43,0 0,27 167 4,0 5,70 250,0 43,8 0,27 168 4,8 

ʄ 5,20 172,0 33,8 0,57 153,3 3,9 7,30 236,7 33,8 0,39 153,3 4,6 

Ñm 0,3 37,3 9,0 0,3 19,6 0,1 1,0 37,8 8,3 0,2 19,6 0,2 

CV, % 8,8 28,3 35,1 77,3 14,3 3,0 19,3 21,7 33,7 71,8 16,6 6,2 

II, 

 ʬʝʚʨʘʣʴ 

7,58 289,0 38,1 0,66 89 3,0 10,0 319,0 31,9 0,47 123 4,3 

5,14 291,0 56,6 0,43 175 4,3 7,68 333,0 43,3 0,34 182 5,0 

5,56 258,0 46,4 0,15 109 3,3 7,70 288,0 37,4 0,10 168 4,8 

M 6,10 279,3 47,0 0,41 124,3 3,5 8,50 313,3 37,5 0,30 157,6 4,7 

Ñm 1,0 14,2 6,4 0,2 33,8 0,5 1,0 16,9 3,8 0,1 23,1 0,3 

CV, % 21,4 6,6 19,7 61,8 36,2 19,3 15,8 7,3 15,2 61,9 19,6 7,7 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ (ʯʝʨʝʟ ʛʦʜ) ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʘ 41,1 ʠ 12,0 %, ʧʨʦʜʫʮʠʨʫʝʪʩʷ 

ʙʦʣʴʰʝ ʵʷʢʫʣʷʪʘ ï 21,8 %, ʫʣʫʯʰʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ï 27,0 %, ʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʥʘ 11,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʤʘʩʩʦʡ 

ʪʝʣʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ï ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʪʝʤ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʷʢʫʣʷʪʘ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʢʠʣʦʛʨʘʤʤ ʞʠʚʦʡ ʤʘʩʩʳ, ʢ ʧʨʠʤʝʨʫ, ʫ ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʩʘʤʮʘ ʧʨʠ 

ʤʘʩʩʝ ʪʝʣʘ 5,7 ʢʛ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 43,8 ʤʣ/ʢʛ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʨʫʧʥʦʡ 

ʦʩʦʙʠ ʤʘʩʩʦʡ 10,0 ʢʛ ï 31,9 ʤʣ/ʢʛ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʭʦʨʦʰʠʤ ʨʝʞʠʤʦʤ ʩʦʜʝʨʞʘʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʩʦʙʠ, ʩʢʣʦʥʥʳʝ ʢ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʠ ʨʦʩʪʘ ʥʘʙʠʨʘʶʪ ʤʘʩʩʫ ʙʳʩʪʨʝʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʪʘʝʪ (ʧʣʘʩʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʛʝʥʝʨʘʪʠʚʥʳʤ).    

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʂʘʟʘʢʦʚ ʈ.ɺ., ʆʙʨʘʟʮʦʚ ɸ.ʅ. 1990. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʨʳʙ: 

ʨʳʙʦʚʦʜʥʘʷ ʦʮʝʥʢʘ ʩʧʝʨʤʳ. ʆʙʟʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʈʳʙʥ. ʭʦʟ-ʚʦ. ʉʝʨ. ʄʘʨʠʢʫʣʴʪʫʨʘ. ʄ.: 

ɺʅʀʕʈʍ, 4, 53 ʩ. 

ʇʝʨʩʦʚ ɻ.ʄ. 1941. ʋʯʝʪ ʦʩʝʪʨʦʚʦʜʥʳʭ ʨʘʙʦʪ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʛʠʧʦʬʠʟʘʨʥʳʭ ʠʥʲʝʢʮʠʡ. ʄʝʪʦʜ ʛʠʧʦʬʠʟʘʨʥʳʭ ʠʥʲʝʢʮʠʡ ʠ ʝʛʦ ʨʦʣʴ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ. ʀʟʜʘʥʠʝ ʃɻʋ, 1941, 42-50. 

ʏʝʙʘʥʦʚ ʄ.ʉ., ɻʘʣʠʯ ɽ.ɺ. 2013. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʆʅ. ɸʥʢʘʨʘ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʜʦʢʣʘʜ ʌɸʆ ʧʦ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, 325 ʩ. 
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ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ 
 

ɸ.ɸ. ɻʣʘʟʫʥʦʚ, ɼ.ʉ. ɿʘʛʦʨʩʢʘʷ, ʅ.ʇ. ʂʦʚʘʯʝʚʘ, ʈ.ʈ. ɹʦʨʠʩʦʚ, ɼ.ʉ. ʇʝʯʸʥʢʠʥ 

 

ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

E-mail: morionblack@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ ʫʩʪʘʥʦʚʦʢ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚʦʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ 

ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ Cherax quadricarinatus. ʕʬʬʝʢʪʠʚʥʦʩʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ 

ʙʠʦʦʣʦʛʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʜʠʥʘʤʠʢʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʳʭʦʜʘ ʙʠʦʬʠʣʴʪʨʘ ʥʘ ʨʘʙʦʯʫʶ ʤʦʱʥʦʩʪʴ ʧʦʩʣʝ 

ʜʝʟʠʥʬʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ, ʪʨʝʙʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ʩʠʩʪʝʤʫ 

ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʠ ʥʠʪʨʠʪ-ʠʦʥʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

ʦʩʘʜʦʢ ʠʣʠ ʟʘʛʨʫʟʢʘ ʠʟ ʨʘʙʦʯʝʛʦ ʙʠʦʬʠʣʴʪʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʨʘʢʦʦʙʨʘʟʥʳʝ, ʋɿɺ, ʙʠʦʬʠʣʴʪʨʘʮʠʷ, ʘʚʩʪʨʘʣʠʡʩʢʠʡ 

ʢʨʘʩʥʦʢʣʝʰʥʝʚʳʡ ʨʘʢ, Cherax quadricarinatus. 

 

ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʢʨʘʩʥʦʢʣʝʰʥʝʚʳʡ ʨʘʢ (ɸʂʂʈ) Cherax quadricarinatus (von Martens, 

1868) ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʜʣʷ 

ʶʞʥʭr ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʍʦʨʦʰʢʦ, ʂʨʶʯʢʦʚ, 2010). ʇʦʣʥʳʡ ʮʠʢʣ 

ʚʨrʘʱʠʚʘʥʠʷ ɸʂʂʈ, ʩʦʩʪʘʚʣʷʶʱʠʡ 6-9 ʤʝʩʷʮʝʚ (ɹʦʨʠʩʦʚ ʠ ʜʨ., 2013), ʚ ʧʨʫʜʘʭ ʶʛʘ ʈʦʩʩʠʠ 

ʥʝʚʦʟʤʦʞʝʥ ʠʟ-ʟʘ ʢʦʨʦʪʢʦʛʦ ʩʝʟʦʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʩʝʣʝʥʠʷ ʚ ʧʨʫʜʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʨʦʱʝʥʥʘʷ ʤʦʣʦʜʴ. ʇʦʣʫʯʝʥʠʝ ʠ ʧʦʜʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚʦʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʋɿɺ), ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʧʨʫʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

(ɸʥʢʝʰʝʚʘ ʠ ʜʨ., 2021). ʇʝʨʝʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʋɿɺ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʵʪʘʧʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʩʠʩʪʝʤʳ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʝʝ ʟʘʧʫʩʢ ʠ ʚʳʭʦʜ ʥʘ ʨʘʙʦʯʫʶ ʤʦʱʥʦʩʪʴ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤ ʙʠʦʦʯʠʩʪʢʠ ʜʣʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ 

ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 5 ʫʩʪʘʥʦʚʦʢ ʩʦʩʪʦʷʚʰʠʭ ʠʟ ʧʣʘʩʪʠʢʦʚʳʭ ʝʤʢʦʩʪʝʡ ʩ 

ʢʨʳʰʢʘʤʠ (ʨʘʙʦʯʠʡ ʦʙʲʝʤʦʤ 55 ʣ) ʠ ʬʠʣʴʪʨʦʚ ʢʘʥʠʩʪʨʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ Eheim 2215. 

ʌʠʣɹʪʨ ʟʘʧʦʣʥʷʣʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʰʘʨʘʤʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ (ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ï 1,7 ʤ
2
). 

ʇʣʦʱʘʜʴ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʝʤʢʦʩʪʠ ʠ ʬʠʣʴʪʨʘ ï 1,0 ʤ
2
. ʈʘʩʭʦʜ ʮʠʨʢʫʣʠʨʫʶʱʝʡ 

ʚʦʜʳ ï 0,6 ʤ
3
/ʯ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʩʘʥʠʪʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʦʢ 

ʠ ʥʘʧʦʣʥʠʪʝʣʷ ʬʠʣʴʪʨʦʚ ʨʘʩʪʚʦʨʦʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ. ɿʘʪʝʤ ʩʠʩʪʝʤʳ ʧʨʦʤʳʚʘʣʠ, 

ʧʦʣʥʦʩʪʴʶ ʩʣʠʚʘʣʠ ʠ ʦʙʩʫʰʠʚʘʣʠ. ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʠʩʪʝʤʳ ʚʥʦʩʠʣʠ 

ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʛʠʜʨʦʢʩʠʜ ʘʤʤʦʥʠʷ (4,65Ñ0,05 ʤʛ/ʣ NH4
+
) ʠ ʥʠʪʨʠʪ ʥʘʪʨʠʷ 

(3,00 ʤʛ/ʣ NO2
-
) (Delong, Losordo, 2012). ʀʩʪʦʯʥʠʢʘʤʠ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʩʣʫʞʠʣʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʦʩʘʜʦʢ ʠ ʟʘʛʨʫʟʢʘ ʠʟ ʙʠʦʬʠʣʴʪʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʠʩʪʝʤʝ ʩ ɸʂʂʈ, ʘ 

ʪʘʢʞʝ ʧʨʝʧʘʨʘʪ Stability (Seachem, ʉʐɸ). 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʚ ʝʤʢʦʩʪʷʭ ʝʞʝʜʥʝʚʥʦ 

ʦʧʨʝʜʝʣʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, pH, ʢʦʥʮʝʥʪʨʘʮʠ  ʁ

ʠʦʥʦʚ ʘʤʤʦʥʠʷ (NH4
+
), ʥʠʪʨʠʪ-ʠʦʥʦʚ (NO2

-
) ʠ ʥʠʪʨʘʪ-ʠʦʥʦʚ (NO3

-
). ʇʦʩʣʝʜʫʶʱʠʝ ʚʥʝʩʝʥʠʷ 

10%-ʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ NH4
+ 
ʚ ʝʤʢʦʩʪʷʭ 1 ʤʛ/ʣ 

ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʚʪʦʨʳʝ ʩʫʪ. ʧʦʩʣʝ ʧʘʜʝʥʠʷ ʚ ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ NH4
+
 ʥʠʞʝ 0,1 ʤʛ/ʣ. ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʚʝʨʢʫ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʘ 36 ʩʫʪ. ʚ ʝʤʢʦʩʪʷʭ ʫʩʪʘʥʦʚʦʢ ˉ2-5 



36 

 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʤʝʥʫ ʚʦʜʳ, ʚʥʦʩʠʣʠ 10%-ʥʳʡ ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘ (1 ʤʛ/ʣ NH4
+
). ʇʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʝʤʢʦʩʪʷʭ ʜʦʧʫʩʪʠʤʳʭ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ɸʂʂʈ ʫʨʦʚʥʝʡ 

ʩʦʜʝʨʞʘʥʠʷ NH4
+
 ʠ NO2

-
 (ʥʘ 43 ʩʫʪ.),

 
ʚ ʥʠʭ ʧʦʤʝʱʘʣʠ ʧʦ ʦʜʥʦʡ ʦʩʦʙʠ ʤʘʩʩʦʡ 20-30 ʛ. 

ʂʦʨʤʣʝʥʠʝ ʨʘʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʤʙʠʢʦʨʤʦʤ TetraWaferMix (1-2% ʦʪ ʤʘʩʩʳ ʦʩʦʙʝʡ ʚ ʩʫʪ.). 

 

ʊʘʙʣʠʮʘ. ʉʭʝʤʘ ʚʥʝʩʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʠ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʥʘ ʩʪʘʨʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʋʩʪʘʥʦʚʢʘ ˉ ʀʩʪʦʯʥʠʢ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ  
ʈʘʩʪʚʦʨ ʘʤʤʠʘʢʘ 

(10%), ʤʣ 

ʅʠʪʨʠʪ 

ʥʘʪʨʠʷ, ʛ 

1 ʅʝ ʧʨʦʚʦʜʠʣʦʩʴ (ʢʦʥʪʨʦʣʴ) 2,5 ï 

2 ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʦʩʘʜʦʢ (200 ʤʣ) ʠʟ ʙʠʦʬʠʣʴʪʨʘ  2,5 ï 

3 ɿʘʛʨʫʟʢʘ ʠʟ ʙʠʦʬʠʣʴʪʨʘ (400 ʤʣ)  2,5 ï 

4 ɿʘʛʨʫʟʢʘ ʠʟ ʨʘʙʦʯʝʛʦ ʙʠʦʬʠʣʴʪʨʘ(400 ʤʣ) 2,5 0,27 

5 ʇʨʝʧʘʨʘʪ Stability, 1-ʝ ʩʫʪ. - 7,5 ʤʣ, 2-8 ʩʫʪ. ʧʦ 3,75 ʤʣ  2,5 ï 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʝʤʢʦʩʪʷʭ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʜʠʘʧʘʟʦʥʝ 24-27Üʉ, ʦʧʪʠʤʘʣʴʥʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ɸʂʂʈ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʠʟʤʝʥʷʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 6,73-7,83 ʤʛ/ʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʩʝʥʠʷ ʚ ʫʩʪʘʥʦʚʢʠ ˉ2-5 ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ ʙʠʦʬʠʣʴʪʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʫʩʪʘʥʦʚʢʘ ˉ1). ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʮʝʥʦʟʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʥʠʪʨʠʬʠʢʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʜʦ ʥʠʪʨʠʪ-ʠʦʥʘ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʦʚ Nitrosomonas, 

Nitrosococcus ʠ Nitrosospira, ʠ ʜʦʩʪʠʞʝʥʠʝ ʥʝʪʦʢʩʠʯʥʦʡ ʜʣʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʙʣʠʟʢʦʡ ʢ ʥʫʣʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʘʤʤʦʥʠʷ (ʤʝʥʝʝ 0,01 ʤʛ/ʣ), ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ 7 ʩʫʪ., ʯʪʦ ʥʘ 11 ʩʫʪ. ʨʘʥʝʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʨʠʩ.1ʘ). ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʠ ʜʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʮʝʥʦʟʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʙʘʢʪʝʨʠʡ. ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʥʠʪʨʠʪ-ʠʦʥʦʚ ʚ ʝʤʢʦʩʪʷʭ (ʨʠʩ. 1ʙ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʨʦʮʝʩʩʫ ʦʢʠʩʣʝʥʠʷ ʘʤʤʠʘʢʘ ʠ ʧʦʩʣʝ 

ʧʣʘʚʥʦʛʦ ʧʦʜʲʝʤʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʝʟʢʠʤ ʩʢʘʯʢʦʤ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ 

ʟʘʧʫʩʢ 1 ʩʪʫʧʝʥʠ ʥʠʪʨʠʬʠʢʘʮʠʠ. ɺ ʢʦʥʪʨʦʣʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʙʠʦʮʝʥʦʟʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʘ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ NH4
+
 ʠʤʝʣʘ ʙʦʣʝʝ 

ʧʣʘʚʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 1ʘ). 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʧʝʨʚʠʯʥʦ ʚʥʝʩʝʥʥʦʛʦ ʘʤʤʠʘʢʘ ʢʘʞʜʘʷ ʥʦʚʘʷ 

ʧʦʨʮʠʷ (1 ʤʛ/ʣ NH4
+
) ʧʝʨʝʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʫʩʪʘʥʦʚʢʘʭ 2-5 ʚ ʪʝʯʝʥʠʝ ʩʫʪ. (ʨʠʩ. 1ʘ), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʥʠʪʨʠʬʠʢʘʮʠʠ ʚ ʜʘʥʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʨʘʙʦʪʳ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʢʘʞʜʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʨʮʠʷ ʘʤʤʠʘʢʘ ʦʢʠʩʣʷʣʘʩʴ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪ., ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʢʦʥʪʨʦʣʴ. 

ɼʣʷ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʥʠʪʨʠʬʠʢʘʮʠʠ (ʦʢʠʩʣʝʥʠʝ ʥʠʪʨʠʪ-ʠʦʥʘ ʜʦ ʥʠʪʨʘʪ-ʠʦʥʘ ʙʘʢʪʝʨʠʷʤʠ 

ʨʦʜʦʚ Nitrospira, Nitrococcus, Nitrospina) ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʙʘʢʪʝʨʠʡ (ʫʩʪʘʥʦʚʢʠ ˉ 2-5) ʩʦʩʪʘʚʠʣʦ ʦʪ 22 ʜʦ 31 ʩʫʪʦʢ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦ ʤʦʤʝʥʪʘ 

ʧʦʣʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʝ ʥʠʪʨʠʪ-ʠʦʥʦʚ (ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʠʪ-ʠʦʥʦʚ ʚ 

ʝʤʢʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 0,01 ʤʛ/ʣ) (ʨʠʩ. 1ʙ). ʅʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚʘ 

ʙʘʢʪʝʨʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʫʩʪʘʥʦʚʢʘ ˉ2, ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 200 ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʩʘʜʢʘ ʠʟ ʨʘʙʦʯʝʛʦ ʙʠʦʬʠʣʴʪʨʘ. 

ʇʘʜʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʠʪ-ʠʦʥʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʜʦ 0,06 ʤʛ/ʣ ʧʨʦʠʟʦʰʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ - ʥʘ 45-ʝ ʩʫʪʢʠ (ʨʠʩ. 1ʙ). ɺ ʭʦʜʝ ʟʘʧʫʩʢʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʙʠʦʬʠʣʴʪʨʘʮʠʠ 

ʬʠʢʩʠʨʦʚʘʣʩʷ ʟʘʢʦʥʦʤʝʨʥʳʡ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪ-ʠʦʥʦʚ, ʜʠʥʘʤʠʢʘ 

ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʨʦʮʝʩʩʫ ʦʢʠʩʣʝʥʠʷ ʥʠʪʨʠʪ-ʠʦʥʦʚ (ʨʠʩ. 1ʙ,ʚ). 

ɼʦʙʘʚʣʝʥʠʝ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ (ʫʩʪʘʥʦʚʢʘ ˉ4) ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʢʦʨʠʣʦ 

ʧʨʦʮʝʩʩ ʟʘʧʫʩʢʘ ʨʘʙʦʪʳ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʙʠʦʬʠʣʴʪʨʘʮʠʠ (ʨʠʩ. 1ʙ). 
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ʇʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ˉ 2-5 ʚʩʝʭ ʥʠʪʨʠʪʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʠ ʚʥʝʩʝʥʥʳʭ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʢʘʞʜʦʡ ʥʦʚʦʡ ʧʦʨʮʠʠ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ ʚ ʝʤʢʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʥʠʪʨʠʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʘ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,008-0,050 

ʤʛ/ʣ. ʇʨʠ ʵʪʦʤ ʚ ʩʣʝʜʫʶʱʠʝ ʟʘ ʚʥʝʩʝʥʠʝʤ ʘʤʤʠʘʢʘ ʜʚʦʝ ʩʫʪʦʢ ʥʘʙʣʶʜʘʣʩʷ ʧʣʘʚʥʳʡ ʨʦʩʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪ-ʠʦʥʦʚ (ʨʠʩ. 1ʙ,ʚ). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʫʩʪʘʥʦʚʢʘʭ 2-5 ʥʘ ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʚʪʦʨʦʡ 

ʩʪʫʧʝʥʠ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 71,46Ñ3,40 ʤʛ/ʣ (ʨʠʩ. 1ʚ). 

ʅʘ 36 ʩʫʪʢʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ˉ 2-5 ʧʨʦʠʟʚʝʣʠ ʧʦʜʤʝʥʫ ʚʦʜʳ, ʠ ʪʝʩʪʦʚʦʝ ʚʥʝʩʝʥʠʝ ʨʘʩʪʚʦʨʘ 

ʘʤʤʠʘʢʘ. ʏʝʨʝʟ ʩʫʪʢʠ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʩʥʠʟʠʣʦʩʴ ʜʦ 0,07Ñ0,02 ʤʛ/ʣ, ʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʠʪ-ʠʦʥʦʚ ʥʝ ʧʨʝʚʳʩʠʣʘ 0,009Ñ0,001 ʤʛ/ʣ (ʨʠʩ. 1ʘ,ʙ). ʇʦʩʣʝ ʨʘʟʤʝʱʝʥʠʷ ʥʘ 

43 ʩʫʪ. ʨʘʢʦʚ ʚ ʫʩʪʘʥʦʚʢʘʭ ˉ 2-5, ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ NH4
+
 ʠ NO2

- 
ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʘʤʤʦʥʠʷ (ʘ), ʥʠʪʨʠʪ-ʠʦʥʦʚ (ʙ), ʥʠʪʨʘʪ-ʠʦʥʦʚ (ʚ)  

 

ɿʘʢʣʶʯʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʳʤʠ ʤʝʨʘʤʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ ʙʠʦʬʠʣʴʪʨʘ 

ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʘʤʤʠʘʢʘ ʠ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʮʝʥʢʘ ʧʦ ʠʭ ʜʠʥʘʤʠʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʪʫʧʝʥʝʡ ʥʠʪʨʠʬʠʢʘʮʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʙʘʢʪʝʨʠʡ 

ʵʣʝʤʝʥʪʦʚ ʟʘʛʨʫʟʢʠ ʠʟ ʨʘʙʦʪʘʶʱʝʛʦ ʙʠʦʬʠʣʴʪʨʘ ʠʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʩʘʜʢʘ ʠʟ ʥʝʛʦ, 

ʚʳʭʦʜ ʥʘ ʨʘʙʦʯʫʶ ʤʦʱʥʦʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 22-24 ʩʫʪ. 
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ʊʆʇ-5 ʤʦʣʣʶʩʢʦʚ ʢʣʘʩʩʘ Bivalvia ʚ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʠʯʠʥʳ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ Bivalvia ʥʘ 

ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚ ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ ʦʪʨʘʩʣʠ. ʉʦʩʪʘʚʣʝʥ TOP-5 ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʥʘʠʙʦʣʴʰʝʤ ʦʙʲʝʤʝ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ʇʨʦʚʝʜʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʚ ɽʚʨʦʧʝ ʠ ʂʠʪʘʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʤʘʨʠʢʫʣʴʪʫʨʘ, Bivalvia 

ɺ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʨʘʟʚʝʜʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ (Bivalvia). ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʨʠʢʫʣʴʪʫʨʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʤʦʣʣʶʩʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʘ ʚʳʨʘʱʠʚʘʥʠʝ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 89%, ʘ ʥʘ ʧʨʦʤʳʩʝʣ 11 % ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ Bivalvia. 

(Smaal et al., 2019).  

ʉʦʛʣʘʩʥʦ ɼʦʢʣʘʜʫ ʌɸʆ çʉʦʩʪʦʷʥʠʠ ʤʠʨʦʚʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ï 2020è, ʚ 

ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʚ 2018 ʛʦʜʫ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʝʝ 17,5 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʤʦʣʣʶʩʢʦʚ. 

ʕʪʦ ʯʠʩʣʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʤʫ ʚʳʨʘʱʝʥʥʳʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʦʣʴʢʦ 

ʵʪʦʛʦ ʢʣʘʩʩʘ ʠʟ ʚʩʝʛʦ ʪʠʧʘ Mollusca ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʯʝʣʦʚʝʢʦʤ. ɿʘ 8 ʣʝʪ (ʩ 2010 ʧʦ 

2018 ʛʦʜ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʩ 13,7 ʜʦ 17,5 ʤʣʥ ʪʦʥʥ (ʌɸʆ, 2020). ʆʙʱʘʷ ʨʳʥʦʯʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʚʩʝʡ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 23 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 

ʛʦʜ ʚ 2010-2015 ʛʛ. (Smaal et al., 2019). 

ɸʢʚʘʢʫʣʴʪʫʨʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʚʠʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʄʦʣʣʶʩʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʠʞʥʠʭ ʩʪʫʧʝʥʷʭ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ, ʷʚʣʷʶʪʩʷ 

ʙʠʦʬʠʣʴʪʨʘʪʦʨʘʤʠ ʚʦʜ, ʚ ʨʘʡʦʥʘʭ ʠʭ ʨʘʟʚʝʜʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʢʝʘʥʘ. 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʤʘʨʠʢʫʣʴʪʫʨʝ ʤʦʣʣʶʩʢʦʚ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʚʳʩʦʢʘ ʜʦʣʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʨʦʜʫʢʮʠʶ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ Bivalvia ʷʚʣʷʝʪʩʷ ʵʢʩʪʝʥʩʠʚʥʦʡ ʬʦʨʤʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, 

ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ.  

ɻʣʘʚʥʳʡ ʬʘʢʪʦʨ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʦʪʨʘʩʣʠ ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʴʶ ʤʦʣʣʶʩʢʦʚ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ ï ʵʪʦ ʧʦʣʝʟʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʙʝʣʢʘ ʠ ʆʤʝʛʘ-3, 

ʙʦʛʘʪʳʡ ʚʠʪʘʤʠʥʘʤʠ A ʠ D, ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʡʦʜ, ʩʝʣʝʥ, ʢʘʣʴʮʠʡ) (Smaal et 

al., 2019). 

ɺ ʙʘʟʝ ʜʘʥʥʳʭ FAO èGlobal Fishery and Aquaculture Statisticsè 79 ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʦʪʥʦʩʷʪ ʢ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʠ 93 ʚʠʜʘ ï ʢ ʧʨʦʤʳʩʣʦʚʳʤ (Smaal et al., 2019). ʀʭ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʫʩʪʨʠʮʳ, ʤʠʜʠʠ, ʛʨʝʙʝʰʢʠ ʠ ʧʨʦʯʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʂʠʪʘʝ 

(ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʨʘʥʳ ʤʠʨʘ). ʄʘʨʠʢʫʣʴʪʫʨʝ ʚ ʩʪʨʘʥʝ ʧʨʠʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʩʨʝʜʩʪʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʧʨʠʙʨʝʞʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 
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ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʢʦʪʦʨʦʛʦ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʈʦʩʪ 

ʦʙʲʝʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʂʠʪʘʝ ʥʝʧʨʝʨʳʚʝʥ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʋʩʧʝʭʠ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʣʠ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʥʝʩʪʘʙʠʣʝʥ (Smaal et al., 2019). 
 

ʊʘʙʣʠʮʘ 1. TOP-5 ʤʦʣʣʶʩʢʦʚ ʢʣʘʩʩʘ Bivalvia ʚ ʤʠʨʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ * 

 
ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʢʣʘʩʩʘ 

Bivalvia 

ʇʨʦʠʟʚʝʜʝʥʦ ʚ 

2010 ʛ.  

(ʪʳʩ. ʪʦʥʥ) 

ʇʨʦʠʟʚʝʜʝʥʦ ʚ 

2018 ʛ.  

(ʪʳʩ. ʪʦʥʥ) 

ɼʦʣʷ ʥʘ 2018 ʛ. (% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʤʠʨʦʚʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʝ ʜʚʫʩʪʚʦʨʯʘʪʳʭ) 

ʋʩʪʨʠʮʳ (ʩʝʤʝʡʩʪʚʦ Ostreidae), 

ʚʢʣʶʯʘʷ ʚʠʜ Crassostrea gigas 

4211,2 5814,6 33,2 

ɺʝʥʝʨʫʧʠʩ ʬʠʣʠʧʧʠʥʩʢʠʡ (ʚʠʜ 

Ruditapes philippinarum) 

3 500,2 4 139,2 23,6 

ɻʨʝʙʝʰʢʠ ʤʦʨʩʢʠʝ (ʩʝʤʝʡʩʪʚʦ 

Pectinidae) 

1360,9 1 918,0 11,0 

ʄʠʜʠʠ ʤʦʨʩʢʠʝ (ʩʝʤʝʡʩʪʚʦ 

Mytilidae), ʚʢʣʶʯʘʷ ʚʠʜ Mytilus 

chilensis 

1092,9 1570,5 6,9 

ʂʠʪʘʡʩʢʠʡ ʤʦʣʣʶʩʢ-ʙʨʠʪʚʘ (ʚʠʜ 

Sinonovacula constricta) 

693,3 852,9 4,9 

* ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɼʦʢʣʘʜʘ ʌɸʆ çʉʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ï 2020è (ʌɸʆ, 

2020). 

 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʛʜʝ ʤʘʨʠʢʫʣʴʪʫʨʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ 

ʪʳʩʷʯʠ ʣʝʪ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʢʨʫʧʥʝʡʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʇʦʩʣʝ ʩʠʣʴʥʦʛʦ 

ʩʧʘʜʘ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʦʩʴ, ʠ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ɽʚʨʦʧʳ 

ʚʭʦʜʷʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʯʠʩʣʦ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 2) (Smaal et al., 2019). 

 

ʊʘʙʣʠʮʘ 2. ʆʩʥʦʚʥʳʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ  ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ (2018 ʛʦʜ).* 

 
ʉʪʨʘʥʘ ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʣʘʩʩʘ Bivalvia (ʪʳʩ. 

ʪʦʥʥ, ʞʠʚʦʡ ʚʝʩ) 

ɼʦʣʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʚ 

ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʧʨʦʜʫʢʮʠʠ 

ʘʢʚʘʢʫʣʴʪʫʨʳ, % 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʳʨʘʱʠʚʘʝʤʳʝ 

ʚʠʜʳ 

ʂʠʪʘʡ 13 358,3 28,1 ʋʩʪʨʠʮʳ (ʈʦʜ Crassostrea)  

ʈʝʩʧʫʙʣʠʢʘ 

ʂʦʨʝʷ 

391,1 68,8 ʋʩʪʨʠʮʘ ʛʠʛʘʥʪʩʢʘʷ (Crassostrea 

gigas) 

ʏʠʣʠ 376,9 29,8 ʏʠʣʠʡʩʢʘʷ ʤʠʜʠʷ (Mytilus chilensis)  

ʗʧʦʥʠʷ 350,4 54,5 ɻʨʝʙʝʰʦʢ ʧʨʠʤʦʨʩʢʠʡ (Patinopecten 

yessoensis) 

ɺʴʝʪʥʘʤ 300,5 7,2 ʂʨʦʚʘʚʳʡ ʤʦʣʣʶʩʢ  

(Tegillarca granosa) 

ʀʩʧʘʥʠʷ 287,0 82,5 ʄʠʜʠʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ (Mytilus 

galloprovincialis) 

ʉʐɸ 181,1 38,7 ɺʠʨʛʠʥʩʢʘʷ ʫʩʪʨʠʮʘ (Crassostrea 

virginica) 

ʌʨʘʥʮʠʷ 144,8 78,2 ʋʩʪʨʠʮʘ ʛʠʛʘʥʪʩʢʘʷ (Crassostrea 

gigas) 

ʀʪʘʣʠʷ 93,2 65,0 ʄʠʜʠʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ (Mytilus 

galloprovincialis) 

ʊʘʠʣʘʥʜ 93,1 10,1 ɸʟʠʘʪʩʢʘʷ ʟʝʣʝʥʘʷ ʤʠʜʠʷ (Perna 

viridi ) 

* ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʆʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʌɸʆ, ʆʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢ ʠ van der Schatte 

Olivier et al. (2018). 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʌɸʆ. 2020. Cʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ï 2020. ʄʝʨʳ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʠʤ, ʌɸʆ, ʩ. 21ï367 

Aad C. Smaal, Joao G. Ferreira, Jon Grant Jens K. Petersen, Ïivind Strand. 2019. Goods 

and Services of Marine Bivalves. Ed.: SpringerOpen, pp 7 ï 26. 

van der Schatte Olivier A., JonesL., Vay L. L., Christie M., Wilson J., Malham S.K. (2020). 

A global review of the ecosystem services provided by bivalve aquaculture // Reviews in 

Aquaculture 12(1): 3-25. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʦʩʪ 

ʬʦʨʤʠʨʫʝʤʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʧʫʣʷʮʠʠ ʩʪʝʨʣʷʜʠ ʨ. 

ʄʦʣʦʛʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʫʯʝʥʳ ʨʦʣʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʣʦʚʦʚ ʨʳʙʳ ʚ ʨ. ʄʦʣʦʛʘ ʚ 2018-2021 ʛ.ʛ., ʨʘʟʤʝʨʥʳʡ, ʚʝʩʦʚʦʡ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ, ʘ ʪʘʢʞʝ ʣʠʥʝʡʥʳʡ ʠ ʚʝʩʦʚʦʡ ʨʦʩʪ ʩʪʝʨʣʷʜʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʨʣʷʜ ɹ (Asipenser ruthenus L.), ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʣʠʥʝʡʥʳʡ ʠ ʚʝʩʦʚʦʡ ʨʦʩʪ, ʨʝʢʘ ʄʦʣʦʛʘ, ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʉʪʝʨʣʷʜʴ (Asipenser ruthenus L.) ʚ ʚʦʜʦʝʤʘʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʮʝʥʥʳʤ ʚʠʜʦʤ ʨʳʙ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʦʩʝʪʨʦʚʳʭ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ [ɹʦʨʠʩʦʚ ʠ ʜʨ., 2019]. ʈʘʥʝʝ ʦʥʘ ʦʙʠʪʘʣʘ ʚ ʨ.ʨ. ʉʫʭʦʥʘ, ʖʛ, ɺʘʛʘ, ʐʝʢʩʥʘ, 

ʄʦʣʦʛʘ, ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʦʟʝʨʘʭ ʆʥʝʞʩʢʦʤ, ɹʝʣʦʤ, ʂʫʙʝʥʩʢʦʤ. ɺ ʚʦʣʞʩʢʦʤ ʙʘʩʩʝʡʥʝ 

(ʨ.ʨ. ʐʝʢʩʥʘ, ʄʦʣʦʛʘ) ʜʘʥʥʳʡ ʚʠʜ ʧʦʪʝʨʷʣ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʭʦʪʷ 

ʨʘʥʝʝ ʟʜʝʩʴ ʩʫʱʝʩʪʚʦʚʘʣ ʝʸ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʣʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʩʚʝʜʝʥʠʡ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʩʪʝʨʣʷʜʠ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʜʘʥʥʳʭ ʚʦʜʦʪʦʢʘʭ, ʥʝʪ. ɺ ɺʦʣʦʛʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ 2014 ʛʦʜʘ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʝʨʣʷʜʠ 

ʚ ʨʘʤʢʘʭ ʢʦʤʧʝʥʩʘʮʠʠ ʚʨʝʜʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʨʝʛʠʦʥʘ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ 

ʚʳʧʫʱʝʥʦ ʩʚʳʰʝ 2 ʤʣʥ. ʩʝʛʦʣʝʪʦʢ ʩʪʝʨʣʷʜʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪ ʚʳʧʫʩʢʦʚ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʨ. ʄʦʣʦʛʘ. 

ʀʭʪʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʠʟ ʩʪʘʚʥʳʭ ʞʘʙʝʨʥʳʭ ʩʝʪʝʡ ʩ ʰʘʛʦʤ ʷʯ. 20-60 

ʤʤ. ʉʝʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦʨʷʜʢʘʤʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʠ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʷʭ ʨʝʢʠ ʚ ʨʘʡʦʥʝ ʜ. 

ɺʘʥʩʢʦʝ ʠ ʜ. ɹʫʛʨʳ ʋʩʪʶʞʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝ ʨʳʙʳ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʧʦʣʥʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ɼʣʠʥʫ ʨʳʙ ʠʟʤʝʨʷʣʠ ʜʦ ʢʦʨʥʝʡ ʩʨʝʜʥʠʭ ʣʫʯʝʡ ʭʚʦʩʪʦʚʦʛʦ 

ʧʣʘʚʥʠʢʘ. ɺʦʟʨʘʩʪ ʩʪʝʨʣʷʜʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʩʧʠʣʘʤ ʤʘʨʛʠʥʘʣʴʥʳʭ 

ʣʫʯʝʡ ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʦʚ. ʆʙʱʠʡ ʦʙʲʝʤ ʩʦʙʨʘʥʥʦʛʦ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ 

401 ʵʢʟʝʤʧʣʷʨ.  

ʈʝʢʘ ʄʦʣʦʛʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʠʪʦʢʦʤ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʝʸ ʜʣʠʥʘ 

ʧʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʝʩʪʨʘ 456 ʢʤ., ʘ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʦʯʪʠ 30 ʪʳʩ. ʢʤ
2
. ɺ ʤʝʩʪʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʰʠʨʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 200-360 ʤ, 

ʛʣʫʙʠʥʘ ʜʦ 6 ʤ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 0,05 ï 0,1 ʤ/ʩʝʢ. ɺʳʧʫʩʢ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʚ ʨ. ʄʦʣʦʛʘ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 2016 ʧʦ 2022 ʛ.ʛ. ʚ ʥʠʞʥʝʤ ʝʸ ʪʝʯʝʥʠʠ ʧʨʠʤʝʨʥʦ ʚ 30 ʢʤ ʦʪ ʫʩʪʴʷ ʚ ʨʘʡʦʥʝ ʜ. 

ɺʘʥʩʢʦʝ ʋʩʪʶʞʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʫʱʝʥʦ ʧʦʯʪʠ 350 

ʪʳʩ. ʩʝʛʦʣʝʪʦʢ ʩʪʝʨʣʷʜʠ ʩʨʝʜʥʝʡ ʥʘʚʝʩʢʦʡ 5,0 ï 10 ʛʨ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ 2016 ʛ. 13,3 ʪʳʩ. ʵʢʟ., 

2017 ʛ. ï 142,8 ʪʳʩ. ʵʢʟ. 2019 ʛ. ï 120,6 ʪʳʩ. ʵʢʟ., ʚ 2020 ʛ. ï 170 ʪʳʩ. ʵʢʟ., ʚ 2021 ʛ. ï 2,6 ʪʳʩ. 

ʵʢʟ., ʚ 2022 ʛ. ï 1,2 ʪʳʩ. ʵʢʟ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʩʪʘʚʥʳʤʠ 

ʩʝʪʷʤʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʘʷ ʩʪʝʨʣʷʜʴ ʦʙʥʘʨʫʞʝʥʘ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʝ ʚʳʧʫʩʢʘ ʤʦʣʦʜʠ ʚ 

ʨʘʡʦʥʝ ʜ. ɺʘʥʩʢʦʝ, ʪʘʢ ʠ ʚ 25 ʢʤ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚ ʨʘʡʦʥʝ ʜ. ɹʫʛʨʳ. ɼʦʣʷ ʩʪʝʨʣʷʜʠ ʚ ʦʙʱʠʭ 

ʫʣʦʚʘʭ ʥʘ ʨʫʩʣʦʚʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪ 29,3% ʜʦ 49,3% ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʪ 26,0% ʜʦ 64,0% ʧʦ ʙʠʦʤʘʩʩʝ (ʪʘʙʣ. 1). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʣʷ ʩʪʝʨʣʷʜʠ ʚ 

ʫʣʦʚʘʭ ʦʪʤʝʯʘʣʘʩʴ ʚ 2019 ʠ 2021 ʛʦʜʘʭ. ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʠ ʩʘʤʳʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫʣʦʚʘ ʩʪʝʨʣʷʜʠ ʥʘ ʦʜʥʫ ʩʝʪʴ ʚ ʩʫʪʢʠ, ʩʦʩʪʘʚʣʷʷ 7,5 ʵʢʟ. ʠ 8,3 ʵʢʟ., 1,63 ʢʛ ʠ 1,58 ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʨʷʜʫ ʩʦ ʩʪʝʨʣʷʜʴʶ ʚ ʫʣʦʚʘʭ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʪʤʝʯʘʣʠʩʴ 
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ʛʫʩʪʝʨʘ, ʙʝʣʦʛʣʘʟʢʘ, ʧʣʦʪʚʘ, ʚ ʤʝʥʴʰʠʭ ï ʦʢʫʥʴ, ʝʨʰ, ʣʝʱ, ʙʝʨʰ, ʯʝʭʦʥʴ, ʩʠʥʝʮ, ʝʜʠʥʠʯʥʦ ï 

ʩʫʜʘʢ, ʩʦʤ, ʛʦʣʘʚʣʴ.  ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʩʝʪʝʡ ʚ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ʩʪʝʨʣʷʜʴ ʚ ʫʣʦʚʘʭ ʥʝ 

ʦʪʤʝʯʘʣʘʩʴ.  

 

ʊʘʙʣʠʮʘ 1. ʇʨʦʤʳʩʣʦʚʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʝʨʣʷʜʠ ʨ. ʄʦʣʦʛʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʩʪʘʚʥʳʤʠ ʩʝʪʷʤʠ ʚ 2018-2021 ʛʛ. 

 
ɻʦʜ ɼʦʣʷ ʧʦ 

N, % 

ɼʣʠʥʘ, ʩʤ ʋʣʦʚ ʥʘ ʩʝʪʴ 

ʚ ʩʫʪʢʠ, ʵʢʟ. 

ɼʦʣʷ ʧʦ ɺ, 

% 

ʄʘʩʩʘ, ʛʨ. ʋʣʦʚ ʥʘ ʩʝʪʴ ʚ 

ʩʫʪʢʠ, ʢʛ 
ʩʨʝʜʥʷʷ min max ʩʨʝʜʥʷʷ min max 

2018 33,1 28,9 24 37 5,0 26,0 135,5 75 224 0,68 

2019 48,1 32,4 26 41 7,5 56,3 192,0 82 380 1,63 

2020 29,3 36,9 23 44 3,9 46,2 264,4 44 676 1,04 

2021 49,3 29,0 23 46 8,3 64,0 191,9 56 736 1,58 

 

ɺ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʤʝʨʥʳʡ, ʚʝʩʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ 

ʫʣʦʚʦʚ ʩʪʝʨʣʷʜʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʲʝʤʘʤʠ ʚʳʧʫʩʢʘ ʤʦʣʦʜʠ. ʊʘʢ, ʝʩʣʠ ʚ 2018 ʛʦʜʫ 

ʚ ʫʣʦʚʘʭ ʚʩʪʨʝʯʘʣʘʩʴ ʩʪʝʨʣʷʜʴ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (1+, 2+) ʦʪ ʚʳʧʫʩʢʦʚ 2016 ʠ 2017 ʛ.ʛ., 

ʪʦ ʚ 2021 ʛʦʜʫ ʯʝʪʳʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (1+, 2+, 4+, 5+) ʦʪ ʚʳʧʫʩʢʦʚ  2016, 2017, 2019 ʠ 

2020 ʛ.ʛ. ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʧʦʧʫʣʷʮʠʠ ʨʘʟʤʝʨʥʳʡ ʠ ʚʝʩʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ. ɺ ʫʣʦʚʘʭ 2018 ʛ. ʜʣʠʥʘ ʨʳʙ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ  24-35 

ʩʤ, ʚ 2019 ʛ. ï 26-41 ʩʤ, 2020 ʛ. ï 20-44 ʩʤ, ʘ 2021 ʛ. ï 20-46 ʩʤ, ʧʨʠ ʵʪʦʤ ʤʘʩʩʘ ʨʳʙ ʩʦʩʪʘʚʠʣʘ 

76-224 ʛ., 82-380 ʛ., 44-676 ʛ ʠ 56-736 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʚʳʧʫʩʢʦʚ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʴ 

ʥʘʯʠʥʘʝʪ ʧʦʧʘʜʘʪʴʩʷ ʚ ʩʪʘʚʥʳʝ ʩʝʪʠ ʫʞʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ. ʇʝʨʚʳʡ ʢʨʫʧʥʳʡ ʚʳʧʫʩʢ (142,8 

ʪʳʩ. ʰʪʫʢ) ʩʪʝʨʣʷʜʠ ʚ ʨ. ʄʦʣʦʛʘ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ 2017 ʛ., ʘ ʫʞʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ 

ʚʳʨʦʩʰʠʝ ʜʦ 24-31 ʩʤ ʜʣʠʥʦʡ ʠ 76-198 ʛ ʤʘʩʩʦʡ ʨʳʙʳ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʤʝʯʘʣʠʩʴ ʚ 

ʫʣʦʚʘʭ. ʆʙʱʘʷ ʜʦʣʷ ʨʳʙ ʧʦʢʦʣʝʥʠʷ 2017 ʛ. ʚʳʧʫʩʢʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʩʦʩʪʘʚʠʣʘ 95,6%, ʘ ʚ 

2019 ʛ. ï 97,1%. ɺʳʩʦʢʘʷ ʜʦʣʷ ʨʳʙ ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʩʚʷʟʘʥʘ, 

ʢʘʢ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʚʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʫʱʝʥʥʳʭ ʨʳʙ 

ʚ 2016 ʛ. ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʚ 2018 ʛ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʝʨʣʷʜʠ ʧʦʢʦʣʝʥʠʷ 2017 ʛʦʜʘ ʦʩʪʘʚʘʣʘʩʴ 

ʚʳʩʦʢʦʡ, ʘ ʜʦʣʷ ʚ ʫʣʦʚʘʭ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 57,8%, ʘ 2021 ʛ. ï 21,5 %.  

 

ʊʘʙʣʠʮʘ 2. ʈʘʟʤʝʨʥʳʡ, ʚʝʩʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʩʪʝʨʣʷʜʠ ʨ. ʄʦʣʦʛʘ, % 

 
ɻʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʠʥʘ, ʩʤ ʕʢʟ. 

20-22 23-25 26-28 29-31 32-34 35-37 38-40 41-43 44-46 

2018 ï 11,1 35,6 51,1 ï 2,2 ï ï ï 45 

2019 ï ï 7,4 33,1 36,0 19,1 2,9 1,5 ï 136 

2020 8,5 23,9 7,0 ï 7,0 15,5 22,5 8,5 7,0 71 

2021 1,3 14,8 48,3 12,1 4,0 5,4 8,1 4,7 1,3 149 

 

ɻʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʩʩʘ, ʛ ʕʢʟ. 

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 

2018 11,1 86,7 2,2 ï ï ï ï ï 45 

2019 0,7 59,6 33,8 5,9 ï ï ï ï 136 

2020 38,0 4,2 7,0 21,1 23,9 4,2 1,4 ï 71 

2021 10,7 65,8 3,4 7,4 3,4 6,7 1,3 1,3 149 

 

ɻʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʦʟʨʘʩʪ, ʣʝʪ ʕʢʟ. 

1+ 2+ 3+ 4+ 5+ 

2018 95,6 4,4 ï ï ï 45 

2019 ï 97,1 2,9 ï ï 136 

2020 39,4 ï 57,8 2,8 ï 71 

2021 2,0 74,5 ï 21,5 2,0 149 
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ɺ ʫʩʣʦʚʠʷʭ ʨ. ʄʦʣʦʛʘ ʩʪʝʨʣʷʜʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʝʪ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ. 

ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʜʣʠʥʘ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʩʪʝʨʣʷʜʠ ʧʨʝʚʳʰʘʣʘ 30 ʩʤ, ʘ ʤʘʩʩʘ 200 ʛʨ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʳʧʫʱʝʥʥʘʷ ʚ ʨʝʢʫ ʤʦʣʦʜʴ ʨʦʩʣʘ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʨ. ʄʦʣʦʛʘ. ʊʘʢ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʛʦʜʦʚʠʢʦʚ ʦʪ ʚʳʧʫʩʢʘ 2017 ʛ. 

ʩʦʩʪʘʚʠʣʘ 28,3 ʩʤ, 2019 ʛ. ï 23,7 ʩʤ., ʘ 2020 ʛ. ï 22,3 ʩʤ. ɽʱʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʚʝʩʦʚʦʤ ʨʦʩʪʝ. ɽʩʣʠ ʚ 2018 ʛ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʛʦʜʦʚʠʢʦʚ ʙʳʣʘ 113,5 ʛʨ., ʪʦ ʚ 

2020 ʛ. ʦʥʘ ʙʳʣʘ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ (72,6 ʛʨ.), ʘ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 62,6 ʛʨ. ɺʳʷʚʣʝʥʥʳʝ 

ʦʪʣʠʯʠʷ ʚ ʣʠʥʝʡʥʦ-ʚʝʩʦʚʦʤ ʨʦʩʪʝ ʨʳʙ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʳ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʠʱʝʡ ʨʳʙ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʘʜʘ. ʅʝ ʩʤʦʪʨʷ, ʥʘ 

ʦʪʤʝʯʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʩʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʙʱʠʡ ʪʝʤʧ ʨʦʩʪʘ ʩʪʝʨʣʷʜʠ ʚ ʨ. ʄʦʣʦʛʘ 

ʚʳʩʦʢʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ʠʟ ʨ. ɺʦʣʛʘ, ʂʘʤʘ ʠ ʆʢʘ, ʘ ʪʘʢʞʝ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ɺʦʣʞʩʢʦʛʦ ʢʘʩʢʘʜʘ [ɹʳʢʦʚ, 2021]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʣʠʥʝʡʥʳʡ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʨʳʙ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 3-6 ʩʤ ʚ ʛʦʜ, ʘ ʚ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-2 ʩʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ, 

ʥʘ ʬʦʥʝ ʟʘʤʝʜʣʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ, ʦʪʤʝʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʤʘʩʩʳ. ɺ ʦʪʜʝʣʴʥʳʝ 

ʛʦʜʳ ʝʞʝʛʦʜʥʳʝ ʧʨʠʨʦʩʪʳ ʤʘʩʩʳ ʪʝʣʘ ʧʨʝʚʳʰʘʶʪ 100-200 ʛʨ.  

 

ʊʘʙʣʠʮʘ 3. ʃʠʥʝʡʥʳʡ ʠ ʚʝʩʦʚʦʡ ʨʦʩʪ ʩʪʝʨʣʷʜʠ ʨ. ʄʦʣʦʛʘ 

 
ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʦʟʨʘʩʪ ɼʣʠʥʘ, ʩʤ ʄʘʩʩʘ, ʛʨ. 

ʩʨʝʜʥʷʷ min- max ʩʨʝʜʥʷʷ min- max 

2018 
1+ 28,3 24-31 133,5 76-198 

2+ 33,3 31-35 210,0 196-224 

2019 
2+ 32,2 26-39 187,8 82-330 

3+ 40,3 39-41 376,7 372-380 

2020 

1+ 23,7 20-27 72,6 44-104 

3+ 36,2 32-44 378,1 182-584 

4+ 43,3 41-44 616,3 562-676 

2021 

1+ 22,3 20-25 62,6 56-70 

2+ 26,8 24-31 118,3 70-156 

4+ 38,5 30-42 439,2 240-596 

5+ 44,3 44-47 728,0 656-736 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʝʨʣʷʜʴ ʩʪʘʣʘ ʠʛʨʘʪʴ 

ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʠʭʪʠʦʮʝʥʦʟʝ ʦʪʢʨʳʪʳʭ ʤʝʜʠʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨ. ʄʦʣʦʛʘ. ʈʘʟʤʝʨʥʳʡ, ʚʝʩʦʚʦʡ 

ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʬʦʨʤʠʨʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʳʧʫʩʢʘʝʤʦʡ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʚʦʟʨʘʩʪʥʦʡ  

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳ ʝʞʝʛʦʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʨ. ʄʦʣʦʛʘ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʨʝʢʝ ʄʦʣʦʛʘ, 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʩʪʝʨʣʷʜʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ, ʘ ʚ ʙʦʣʝʝ 

ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʩʦʚʦʡ ʨʦʩʪ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɻɹʅʋ çɺʅʀʈʆè ˉ076-

00007-22-00 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʦʨʠʩʦʚ ʄ.ʗ., ʂʦʥʦʚʘʣʦʚ ɸ.ʌ., ɼʫʤʥʠʯ ʅ.ɺ. ʈʳʙʳ ʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʧʨʘʚʦʯʥʦʝ ʠʟʜʘʥʠʝ. ï ʏʝʨʝʧʦʚʝʮ: ʀɼ ʇʦʨʪ-ɸʧʨʝʣʴ, 2019. ï 128 ʩ. 

ɹʳʢʦʚ ɸ.ɼ. 2021. ʈʦʩʪ ʠ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʝʨʣʷʜʠ ʨʝʢʠ ʆʢʘ // ʊʨʫʜʳ 

ɺʅʀʈʆ 183: 49-60. 
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ʋɼʂ 639.3.05 
 

ʆʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ (Acipenser gueldenstaedtii), 

ʚʳʨʘʱʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ 
 

ʇ.ʉ. ʀʣʶʰʠʥʘ, ɸ.ʉ. ɽʣʠʟʘʨʦʚʘ, ɸ.ɺ. ɹʨʠʛʠʜʘ  

 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ï 

ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï ɺʀɾ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ.ʂ. ʕʨʥʩʪʘè, ʧʦʩ.ʠʤ. ɺʦʨʦʚʩʢʦʛʦ 

E-mail: fish-vniir@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʝʛʦʣʝʪʢʠ ʠ ʪʨʸʭʣʝʪʢʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʚ 

ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʮʝʥʢʘ ʦʪʢʣʦʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʝʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: ʯʠʩʣʦ ʞʫʯʝʢ ʚ ʙʦʢʦʚʦʤ ʠ ʙʨʶʰʥʦʤ ʨʷʜʘʭ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʫʯʝʡ 

ʚ ʛʨʫʜʥʳʭ ʠ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭ. ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ 

ʧʨʠʟʥʘʢ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʪʨʸʭʣʝʪʢʦʚ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ ʄʇʕʈɿ, ʪʘʢ ʢʘʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʦʮʠʢʣʠʯʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʘʥʦʚʢʠ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ), ʠ ʩʪʝʧʝʥʴ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʟʜʝʩʴ ʦʯʝʥʴ 

ʚʳʩʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʩʢʠʡ ʦʩʸʪʨ, ʬʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʨʘʟʚʠʪʠʝ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʦʢʘʟʳʚʘʶ ʚʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʵʪʦ ʙʫʜʫʪ ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʪʘʢʠʝ ʢʘʢ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʦʙʷʤʠ ʦʜʥʦʛʦ ʠʣʠ ʨʘʟʥʳʭ ʚʠʜʦʚ, ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ï 

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ, ʢʠʩʣʦʨʦʜʥʳʡ ʠ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʦʩʚʝʱʸʥʥʦʩʪʴ. ɺ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʢ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʜʦʙʘʚʣʷʝʪʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʇʨʠ ʯʸʤ ʧʨʠ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ 

ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʥʪʝʥʩʠʚʥʘʷ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠ 
ʠʥʪʝʥʩʠʚʥʦʤ ʩʧʦʩʦʙʝ ʨʳʙʳ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʧʨʫʜʘʭ ʤʘʣʦʡ ʧʣʦʱʘʜʠ, ʩʘʜʢʘʭ ʠ ʙʘʩʩʝʡʥʘʭ. 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʩʧʦʩʦʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʦʢ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ). (ɻʦʣʦʚʠʥʘ ʠ ʜʨ., 2019) 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʦʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʝʛʦʣʝʪʢʠ ʠ ʪʨʸʭʣʝʪʢʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʚʳʨʦʩʰʠʝ ʚ ʩʣʝʜʫʶʱʠʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ: 

- ɹʝʨʪʶʣʴʩʢʠʡ ʦʩʝʪʨʦʚʳʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ (ɹʆʈɿ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʫʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʳʣʠ ʧʦʩʤʦʨʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ 

ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 50 ʩʝʛʦʣʝʪʦʢ. 

- ʈʳʙʦʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʕʣʝʢʪʨʦʛʦʨʩʢʦʡ ɻʈʕʉ ʠʤ. ʈ. ʕ. ʂʣʘʩʩʦʥʘ (ʈʳʙʭʦʟ 

ʕʣʝʢʪʨʦʛʦʨʩʢʦʡ ɻʈʕʉ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʩʘʜʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʩʪʤʦʨʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʦ 30 ʩʝʛʦʣʝʪʦʢ. 

- ʄʦʞʘʡʩʢʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ 

(ʄʇʕʈɿ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋɿɺ. ʇʨʠʞʠʟʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 50 ʪʨʸʭʣʝʪʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 
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ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʪʦʩʲʸʤʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠʟʫʯʘʝʤʳʝ 

ʙʠʣʘʪʝʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ (ʨʠʩʫʥʦʢ).  

 

  
 

ʈʠʩʫʥʦʢ. ʇʨʠʞʠʟʥʝʥʥʘʷ ʦʮʝʥʢʘ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ 

 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦ ʦʮʝʥʢʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʝʪʥʳʭ 

ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, 2003. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: ʯʠʩʣʦ ʞʫʯʝʢ ʚ ʙʦʢʦʚʦʤ ʠ ʙʨʶʰʥʦʤ ʨʷʜʘʭ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʫʯʝʡ 

ʚ ʛʨʫʜʥʳʭ ʠ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʙʦʨʢʘʭ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ 

 

ʈʳʙʦʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ 
ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ 

ʧʨʠʟʥʘʢ 

ʈʳʙʭʦʟ ʕʣʝʢʪʨʦʛʦʨʩʢʦʡ ɻʈʕʉ 0,7 

ʄʇʕʈɿ 0,8 

ɹʆʈɿ 0,6 

 

ɺʦ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʛʨʫʧʧʘʭ ʦʪʤʝʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʦʪ ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɿʘʭʘʨʦʚʳʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʠ ʵʪʦʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢ (0,8) 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʚʳʙʦʨʢʠ ʠʟ ʄʦʞʘʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ 

ʟʘʚʦʜʘ, ʘ ʥʘʠʤʝʥʴʰʘʷ (0,6) - ʫ ʚʳʙʦʨʢʠ ʠʟ ɹʝʨʪʶʣʴʩʢʦʛʦ ʦʩʝʪʨʦʚʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ.  

ɺ ɹʆʈɿ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘ ʧʨʫʜʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ ʩʝʛʦʣʝʪʢʦʚ, ʢʘʢ ʠ ʤʘʪʦʯʥʳʝ 

ʨʦʜʠʪʝʣʴʩʢʠʝ ʩʪʘʜʘ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ. ʉʪʝʧʝʥʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʳʙʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʜʝʩʴ ʥʝ ʚʳʩʦʢʘ.  

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʩʧʦʩʦʙ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋɿɺ, ʢʦʪʦʨʳʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʄʇʕʈɿ, ʥʘʧʨʦʪʠʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ ʥʸʤ ʨʳʙʳ. ʀʤʝʥʥʦ ʵʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʚʝʣʦ ʢ 

ʥʘʠʙʦʣʴʰʝʤʫ ʩʥʠʞʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʫʝʤʳʤʠ 

ʛʨʫʧʧʘʤʠ. 
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ɺʳʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʦʢʘʟʳʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ.  ʅʘʠʤʝʥʴʰʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ, ʦʮʝʥʠʚʘʝʤʳʡ ʧʦ ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʨʫʜʘʭ ʤʘʣʦʡ ʧʣʦʱʘʜʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ, ˉ ʅʀʆʂʊʈ 1021061910491-5-4.1.3 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɻʦʣʦʚʠʥʘ ʅ.ɸ. 2019. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ: ʥʘʫʯ. ʘʥʘʣʠʪ. ʦʙʟʦʨ / ʅ.ɸ. ɻʦʣʦʚʠʥʘ, ʅ.ʅ. ʈʦʤʘʥʦʚʘ, ʇ.ʇ. ɻʦʣʦʚʠʥ ʠ ʜʨ. ï ʄ.: 

ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè, 2019 ï 88 ʩ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʞʠʚʳʭ ʩʫʱʝʩʪʚ (ʦʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʦ ʫʨʦʚʥʶ ʘʩʠʤʤʝʪʨʠʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ). ʋʪʚʝʨʞʜʝʥʳ ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʄʇʈ ˉ460-ʨ ʦʪ 16.10.2003. - 

ʄʦʩʢʚʘ, 2003. 
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ʋɼʂ 639.3.034.1 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ (Coregonus migratorius) ʥʘ 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ 
 

ɸ.ɽ. ʂʦʨʢʠʥʘ  

 

ɹʘʡʢʘʣʴʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʋʣʘʥ-ʋʜʵ 

E-mail: sasha.korkina.1997@mail.ru 

 

ɸʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʨʳʙʦʚʦʜʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 

2021 ʛʛ. ʥʘ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ. ʀ ʨʝʟʫʣʴʪʘʪʳ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ 

ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʥʘ ʉʝʣʝʥʛʠʥʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʳʙʦʚʦʜʥʳʤ ʟʘʚʦʜʝ (ʉʕʈɿ) ʚ 

2021-2022 ʛʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʡʢʘʣʴʩʢʠʡ ʦʤʫʣʴ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʢʨʘ, ʣʠʯʠʥʢʠ 

 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʠʡ ʦʤʫʣʝʚʳʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ (ɹʦʈɿ), ʟʘʥʠʤʘʝʪʩʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʠʜʦʥʥʦ ï ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʤʦʨʬʦʛʨʫʧʧʳ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ, ʟʘʭʦʜʷʱʝʛʦ ʚ ʨʝʢʠ 

ʇʦʩʦʣʴʩʢʦʛʦ ʩʦʨʘ. ɿʘʚʦʜ ʚʚʝʜʸʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1933 ʛʦʜʫ. ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʚʦʜʘ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ 1,25 ʤʣʨʜ. ʰʪ. ʠʢʨʠʥʦʢ ʦʤʫʣʷ. ʉʙʦʨ ʠʢʨʳ ʥʘ ʚʩʝʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ 

ɹʘʡʢʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

[ɼʟʶʤʝʥʢʦ ʅ.ʌ., 2007; ɼʟʶʤʝʥʢʦ ʅ.ʌ., 2005; ɼʟʶʤʝʥʢʦ ʅ.ʌ., 1987]. ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʤʫʣʷ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʧʝʨʝʡʪʠ 

ʦʪ ʤʦʥʦʮʠʢʣʠʯʥʦʛʦ ʢ ʧʦʣʠʮʠʢʣʠʯʥʦʤʫ ʩʪʘʪʫʩʫ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʦʧʫʣʷʮʠʡ ʟʘ 

ʩʯʝʪ ʚʳʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʩʣʝ ʥʝʨʝʩʪʘ ʠ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʝʨʝʭʦʜ ʥʘ ʫʧʨʘʚʣʷʝʤʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ [ɼʟʶʤʝʥʢʦ ʅ.ʌ., 2007]. ʈʳʙʦʚʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ 

ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʣʠʯʠʥʦʢ ʚ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʫʩʢʘ ʣʠʯʠʥʦʢ, ʘ ʥʝ ʧʦʜʨʦʱʝʥʥʦʡ ʤʦʣʦʜʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʣʦʛʠʠ 

ʩʢʘʪʳʚʘʶʱʠʭʩʷ ʣʠʯʠʥʦʢ ʦʤʫʣʷ. ʅʘʛʫʣ ʣʠʯʠʥʦʢ ʦʤʫʣʷ, ʢʘʢ ʠ ʤʦʣʦʜʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʝʣʘʛʠʯʝʩʢʠʭ ʧʨʦʭʦʜʥʳʭ ʨʳʙ, ʧʨʠʫʨʦʯʝʥ ʢ ʧʨʠʫʩʪʴʝʚʳʤ ʤʝʣʢʦʚʦʜʥʳʤ ʟʦʥʘʤ ʥʝʨʝʩʪʦʚʳʭ ʨʝʢ 

ʠ ʚʦʜʦʝʤʘʤ ʧʨʠʙʨʝʞʥʦ-ʩʦʨʦʚʦʡ ʩʠʩʪʝʤʳ ɹʘʡʢʘʣʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʜʦʩʪʘʪʦʯʥʫʶ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʴ [ʉʝʤʝʥʯʝʥʢʦ, ʉ. ʄ., 2001]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʤʘʩʩʦʚʦʛʦ ʟʘʨʳʙʣʝʥʠʷ 

ɹʘʡʢʘʣʘ ʣʠʯʠʥʢʘʤʠ ʦʤʫʣʷ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʦʣʫʚʝʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʢ ʤʦʤʝʥʪʫ ʚʚʦʜʘ ʥʦʚʳʭ ʟʘʚʦʜʦʚ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ. 

ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʝʩʪʦʚʳʭ ʩʪʘʜ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʟʘʚʦʜʦʤ ʧʦʩʦʣʴʩʢʦʛʦ ʦʤʫʣʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ. 

30-ʡ ʧʝʨʠʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʧʨʝʪʝʨʧʝʚʘʣ ʩʧʘʜʳ 

ʠ ʧʦʜʲʝʤʳ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʟʘʣʦʞʝʥʥʦʡ ʠʢʨʳ ʠ ʚʳʧʫʱʝʥʥʳʭ 

ʣʠʯʠʥʦʢ.  

ʇʠʢ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʣ ʚ 2003 ʛ.- 523,54 

ʪʳʩ. ʰʪ., ʚ 2016 ʛ. ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʦ ʟʘʛʦʪʦʚʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï 9,3 ʪʳʩ.ʰʪ. 

ʈʘʟʥʠʮʘ ʚ ʙʦʣʝʝ 98%.  

ɼʘʥʥʳʝ ʧʦ ʟʘʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʜʣʷ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ 

ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʝ ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʥʘ 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ ʧʦ ʛʦʜʘʤ ʧʦʢʘʟʘʥʳ ʚ ʛʨʘʬʠʢʝ ˉ1. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2001 ʛ. - 1521,2 ʤʣʥ. ʰʪ., ʥʘʠʤʝʥʴʰʝʝ ʥʘ 2015 - 

55,014 ʤʣʥ.ʰʪ. 

ʆʜʥʘʢʦ, ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʛʨʘʬʠʢʝ ˉ1. 
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ʈʠʩʫʥʦʢ 1. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʘʡʢʘʣʴʩʢʦʛʦ 

ʦʤʫʣʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ [ʉʚʦʜʥʳʝ ʪʘʙʣʠʮʳ]. 

 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʢʣʘʜʳʚʘʝʤʦʡ ʥʘ ʠʥʢʫʙʘʮʠʶ ʠʢʨʳ ʦʪ ʩʦʙʨʘʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʧʦ 

ʧʨʠʯʠʥʝ ʝʝ ʦʪʭʦʜʘ. ʇʦ ʛʨʘʬʠʢʫ ˉ2 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʣʦʞʝʥʥʦʝ ʥʘ 

ʠʥʢʫʙʘʮʠʶ ʢʦʣʠʯʝʩʪʚʦ ʠʢʨʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2001 ʛʦʜ ï 1122 ʤʣʥ.ʰʪ, ʤʠʥʠʤʘʣʴʥʦʝ ï ʥʘ 2015 

ʛʦʜ - 55,014 ʤʣʥ.ʰʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʵʪʠ ʛʦʜʘ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʡ ʠʢʨʳ, ʘ ʪʘʢʞʝ ʚʳʧʫʩʢʠ ʣʠʯʠʥʢʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʧʦʩʦʣʴʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʣʦʞʝʥʥʥʦʡ ʠʢʨʳ ʥʘ 2015 ʛʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2001 ʛʦʜʦʤ ʩʥʠʟʠʣʦʩʴ 

ʥʘ 95%, ʦʜʥʘʢʦ ʥʘ 2020 ʛʦʜ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 10%. ʇʦ ʚʳʧʫʩʢʫ ʣʠʯʠʥʦʢ ʚ 2021 ʛʦʜʫ, 

ʟʥʘʯʝʥʠʷ ʧʦʯʪʠ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʣʠʯʠʥʦʢ ʚ 2002 ʛʦʜʫ, ʵʪʦ 

ʛʦʚʦʨʠʣʦ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ ʚ 2021 ʛʦʜʫ ʥʘ 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ ʙʳʣʘ ʥʘʯʘʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʩʙʦʨ ʠʢʨʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ ʥʘ ʙʘʟʝ ʟʘʚʦʜʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʢʨʘ ʙʳʣʘ 

ʧʝʨʝʚʝʟʝʥʘ ʥʘ ʠʥʢʫʙʘʮʠʶ ʥʘ ʉʝʣʝʥʛʠʥʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʣʦʞʝʥʥʦʡ ʠʢʨʳ ʠ ʚʳʧʫʩʢʘʝʤʳʭ ʣʠʯʠʥʦʢ ʥʘ 

ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ (2000-2021 ʛʛ.), ʉʝʣʝʥʛʠʥʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʨʳʙʦʚʦʜʥʳʤ ʟʘʚʦʜʝ (2021 -2022 ʛʛ) [ʉʚʦʜʥʳʝ ʪʘʙʣʠʮʳ]. 
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ɺʳʚʦʜʳ. ʄʘʩʰʪʘʙʳ ʟʘʚʦʜʩʢʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳ 

ʠ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʚʝʜʝʥʠʷ ʩʠʛʦʚʳʭ ʨʳʙ. ɿʘ ʪʨʠʜʮʘʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʥʘ ɹʘʡʢʘʣʝ ʙʳʣʦ ʩʦʙʨʘʥʦ ʙʦʣʝʝ 

25 ʤʣʨʜ ʰʪ. ʠʢʨʳ ʠ ʚʳʧʫʱʝʥʦ ʙʦʣʝʝ 17 ʤʣʨʜ ʰʪ. ʣʠʯʠʥʦʢ ʦʤʫʣʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʪʨʠʜʮʘʪʴ ʣʝʪ ʝʞʝʛʦʜʥʦ ʩʦʙʠʨʘʣʦʩʴ 812,6 ʤʣʥ. ʰʪ. ʠʢʨʳ ʠ ʚʳʧʫʩʢʘʣʦʩʴ ʚ ɹʘʡʢʘʣ 553,6 ʤʣʥ 

ʰʪ. ʣʠʯʠʥʦʢ ʦʤʫʣʷ. 

ʂʘʢ ʛʣʘʚʥʳʡ ʠʪʦʛ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʧʦʧʦʣʥʝʥʠʝʤ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ 

ʜʝʩʷʪʠʣʝʪʠʡ, ʥʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʦʟʝʨʘ. 

ʉ 2013 ʧʦ 2018 ʛʛ.  ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʙʘʡʢʘʣʴʩʢʠʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ. ɺ 2016 ʛ. ʚʳʧʫʩʢ ʣʠʯʠʥʦʢ ʩ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ 

ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 37,506 ʤʣʥ. ʵʢʟ., ʧʦ ʧʨʠʯʠʥʘʤ ʥʠʟʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʟʘʭʦʜʷʱʠʭ ʥʘ ʥʝʨʝʩʪ. 

ɺ ʦʢʪʷʙʨʝ 2017 ʛ. ʙʳʣ ʚʚʝʜʝʥ ʟʘʧʨʝʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʜʦʙʳʯʫ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ. 

ʊʘʢʞʝ ʩʦ ʩʪʦʨʦʥʳ ʨʳʙʦʦʭʨʘʥʳ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʚʳʣʦʚʘ ʨʳʙʳ ʙʨʘʢʦʥʴʝʨʘʤʠ. ʀ ʫʞʝ ʩ 2018 ʛ. ɹʦʣʴʰʝʨʝʯʝʥʩʢʠʤ ʨʳʙʦʚʦʜʥʳʤ ʟʘʚʦʜʦʤ 

ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʚʳʧʫʩʢ ʣʠʯʠʥʦʢ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣ 

389,078 ʤʣʥ.ʰʪ. ɺ 2020 ʛ. ʚʳʧʫʩʢ ʩʦʩʪʘʚʠʣ 473,121 ʤʣʥ.ʰʪ., ʚ 2021 ï 818 ʤʣʥ.ʰʪ. 

ʍʦʪɹ ʠ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 2018 ʧʦ 

2021 ʛʛ, ʦʜʥʘʢʦ ʩʦʩʪʦʷʥʠʝ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ɹʫʨʷʪʠʠ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʚʦʜʥʳʭ 

ʙʠʦʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʤʫʣʷ, ʫʜʨʫʯʘʶʱʝʝ. ʅʘ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ ʩ 

ʤʦʤʝʥʪʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ (1933 ʛ.) ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʛʣʦʙʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʝʤʦʥʪʫ, ʯʪʦ 

ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʨʘʙʦʪʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʚ 2021 ʛʦʜʫ, ʠʥʢʫʙʘʮʠʷ ʠʢʨʳ 

ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʤʫʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʉʝʣʝʥʛʠʥʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʳʙʦʚʦʜʥʳʤ ʟʘʚʦʜʝ. 

ʅʘ ʠʥʢʫʙʘʮʠʶ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 937,378 ʤʣʥ. ʰʪ. ʠʢʨʳ, ʠʟ ʥʠʭ ʞʠʚʦʡ 773,337 ʤʣʥ.ʰʪ.(82,5%). 

ɺ ʭʦʜʝ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʠʥʢʫʙʘʮʠʠ ʥʘʯʘʣʩʷ ʤʘʩʩʦʚʳʡ ʦʪʭʦʜ ʠʢʨʳ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʩʥʠʟʠʣʩʷ. 

ʇʦ ʠʪʦʛʘʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʢʨʳ ʥʘ ʢʦʥʝʮ ʤʘʨʪʘ 2022 ʛʦʜʘ ʦʩʪʘʣʦʩʴ 339,093 ʤʣʥ.ʰʪ. ʠʢʨʳ 

(44 % ʦʪ ʞʠʚʦʡ ʠʢʨʳ, 36% ʦʪ ʟʘʣʦʞʝʥʥʦʡ). ʇʨʠʯʠʥʘ ʛʠʙʝʣʠ ʧʦ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ 

ʚʳʷʚʣʝʥʘ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʩʦʩʪʦʷʥʠʝ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʝʡ, ʚ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʟʘʚʦʜʝ ʧʨʦʚʦʜʠʪʩʷ ʟʠʤʦʚʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʙʠʨʩʢʦʛʦ (ʙʘʡʢʘʣʴʩʢʦʛʦ) ʦʩʝʪʨʘ, ʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʠʢʨʳ ʠ ʧʦʜʨʘʱʠʚʘʥʠʶ ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ. ɺʦʟʤʦʞʥʦ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦ ʜʦʩʪʘʪʦʯʥʦʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʶ ʥʘ ʤʦʤʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʙʘʡʢʘʣʴʩʢʦʛʦ 

ʦʤʫʣʷ ʚ ʪʘʢʦʤ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʥʢʫʙʠʨʫʝʤʦʡ ʠʢʨʳ ʦʤʫʣʷ 

ʥʝ ʧʨʝʚʳʰʘʣʦ 360 ʤʣʥ.ʰʪ.) ʠ ʧʨʦʚʝʜʝʥʠʶ ʟʠʤʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʙʠʨʩʢʦʛʦ 

(ʙʘʡʢʘʣʴʩʢʦʛʦ) ʦʩʝʪʨʘ ʠʤʝʣʠ ʥʝʧʦʣʘʜʢʠ ʚ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʦʜʘʯʠ ʚʦʜʳ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʟʚʘʪʴ ʛʠʙʝʣʴ ʠʢʨʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʘʜʢʦʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʫʧʣʦʪʥʝʥʠʝʤ 

ʩʘʜʢʦʚʳʭ ʣʠʥʠʡ ʚʦʟʨʦʩʣʠ ʩʣʫʯʘʠ ʙʦʣʴʰʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʨʳʙ ʠ ʙʳʩʪʨʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʩʦʙʝʡ ʥʘ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ, ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʪʝʤʧʘ ʨʦʩʪʘ ʠ ʨʝʟʢʦʡ ʧʦʪʝʨʝ ʤʘʩʩʳ ʧʦʩʣʝʜʥʠʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʡ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ, ʘ ʪʘʢʞʝ 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʫʧʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠ ʧʦʪʝʨʝ ʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʩʢʠʡ ʦʩʝʪʨ, ʩʪʝʨʣʷʜʴ, ʢʦʨʨʝʢʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʩʘʜʢʦʚʦʝ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʜʢʦʚʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʧʨʝʩʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ 

ʠ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʨʘʥʘʭ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʘʢʚʘʢʫʣʴʪʫʨʳ 

(ɹʦʨʠʩʦʚ, 2020; ɹʫʛʨʦʚ ʀ.ʃ., 2015; ɹʫʛʨʦʚ ʃ.ʖ., 2015; ʇʘʚʣʝʥʢʦ, ʅʦʚʦʩʝʣʦʚ, ʉʪʫʜʝʥʦʚ, 

2017). ʅʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʥʝʙʦʣʴʰʠʭ ʩʘʜʢʦʚʳʭ 

ʭʦʟʷʡʩʪʚ ʠ ʢʨʫʧʥʳʭ ʩʘʜʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺʦʟʨʘʩʪʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʚʝʞʝʡ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʶʪ ʦʪ ʭʦʟʷʡʩʪʚ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʤʦʚ, ʯʪʦ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ ʨʳʙʦʚʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʶ ʦʙʲʝʢʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʪʝʤʧʘ ʨʦʩʪʘ ʠ 

ʨʝʟʢʦʡ ʧʦʪʝʨʝ ʤʘʩʩʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʠʣʘʩʴ ʧʦʧʳʪʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʨʨʝʢʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʧʨʠ ʧʦʪʝʨʝ ʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʫʧʥʳʤʠ ʠ ʥʝʩʣʦʞʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ ʆʆʆ çʈʳʙʦʚʦʜʥʘʷ ʢʦʤʧʘʥʠʷ 

çɸʂɺɸʊʈɽʁɼè (ʈʌ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʠʚʦʣʞʩʢʠʡ ʨʘʡʦʥ) ʠ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʥʘ 

ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ ʂʌʍ ʖ.ʉ. ʇʦʣʷʢʦʚʘ (ʈʌ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʀʢʨʷʥʠʥʩʢʠʡ ʨʘʡʦʥ) ʚ ʤʘʝ-

ʘʚʛʫʩʪʝ 2022 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʫʭʦʜ ʟʘ ʚʳʨʘʱʠʚʘʝʤʳʤʠ ʨʳʙʘʤʠ ʧʨʦʚʦʜʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʙʠʦʪʝʭʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ (ɺʘʩʠʣʴʝʚʘ ʠ ʜʨ., 2006). ʈʝʛʫʣʷʨʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʦʚʝʜʝʥʠʝʤ ʨʳʙ, ʢʦʨʤʣʝʥʠʝ, ʫʭʦʜ ʟʘ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʘʜʢʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʝʪʨʦʚʘʷ ʩʘʜʢʦʚʘʷ ʬʝʨʤʘ ʙʳʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʘʜʢʘʤʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚʳʨʘʱʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʆʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʩʚʦʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʦʤ ʩʝʪʥʦʛʦ ʧʦʣʦʪʥʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʳ ʩʪʝʥʢʠ ʩʘʜʢʦʚ, ʪʨʝʙʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʚʳʢʘ ʦʙʨʘʱʝʥʠʷ ʩ ʥʠʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʨʝʛʫʣʷʨʥʦʡ ʦʯʠʩʪʢʠ. ʅʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʯʠʩʪʦʪʳ ʧʦʩʪʦʷʥʥʦ 

ʟʘʛʨʷʟʥʷʶʱʝʛʦʩʷ ʩʝʪʥʦʛʦ ʧʦʣʦʪʥʘ ʟʘʣʦʛʦʤ ʘʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʤʘʩʩʳ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʩʘʜʢʘʭ ʩʯʠʪʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʦʙʣʶʜʝʥʠʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 
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ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʆʜʥʘʢʦ ʭʦʟʷʡʩʪʚʘ ʥʝ 

ʟʘʩʪʨʘʭʦʚʘʥʳ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʠʪʩɹʷ ʧʨʠʯʠʥʦʡ 

ʫʭʫʜʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ. ʀʥʦʛʜʘ ʙʳʚʘʶʪ ʩʣʫʯʘʠ ʚʳʥʫʞʜʝʥʥʳʭ 

ʧʝʨʝʩʘʜʦʢ ʨʳʙ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʧʝʨʝʫʧʣʦʪʥʝʥʠʝʤ. ʊʘʢʠʝ ʚʳʥʫʞʜʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠ ʚ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʣʦʚʘʭ ʚ ʥʘʯʘʣʝ ʤʘʷ ʥʘʨʘʚʥʝ ʩ ʨʳʙʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʥʦ-

ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʩʠʣʴʥʦ ʦʪʩʪʘʶʱʠʝ ʚ ʪʝʤʧʝ ʨʦʩʪʘ. ɹʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦʪʩʘʜʠʪʴ ʪʘʢʠʭ ʦʩʦʙʝʡ ʚ ʥʝʙʦʣʴʰʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʘʜʢʠ, ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ 

ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 10 ʤ
2
, ʠ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. 

ʊʘʢ ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ çɸʂɺɸʊʈɽʁɼè ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʘʜʢʘ ʙʳʣʘ ʦʪʩʦʨʪʠʨʦʚʘʥ r

ʦʪʩʪʘʶʱʠʝ ʚ ʤʘʩʩʝ ʨʳʙʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 15 ʵʢʟ. ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂʦʨʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʠ ʚʨʫʯʥʫʶ 3 

ʨʘʟʘ ʚ ʩʫʪʢʠ, ʥʘʙʣʶʜʘʷ ʟʘ ʧʦʝʜʘʝʤʦʩʪʴʶ ʢʦʨʤʘ ʠ ʥʘʢʦʨʤʣʝʥʥʦʩʪʴʶ ʢʘʞʜʦʡ ʦʩʦʙʠ. ʇʦʤʠʤʦ 

ʩʫʭʦʛʦ ʢʦʨʤʘ ʚ ʨʘʮʠʦʥ ʚʚʦʜʠʣʠ ʧʘʩʪʦʦʙʨʘʟʥʳʝ ʢʦʨʤʘ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʠʣʠ ʠʟ ʨʘʟʤʦʨʦʞʝʥʥʦʡ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʘʩʧʠʡʩʢʦʡ ʪʶʣʴʢʠ / ʢʠʣʴʢʠ (Clupeonella caspia Svetovidov, 1941) ʠ 

ʧʝʨʝʤʦʣʦʪʦʛʦ ʢʦʨʤʘ ʜʣʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ DIBAQ ESTURION ʚ ʩʦʦʪʥʦʰʝʥʠʠ 6:4, ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɺʠʪʘʤʠʥ ʉè ʠʟ ʨʘʩʯʝʪʘ 1 ʛ ʥʘ 10 ʢʛ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʨʤʘ. ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʢʦʤʧʦʥʝʥʪʳ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʘʣʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʫʧʥʦʡ ʤʷʩʦʨʫʙʢʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʘʩʪʦʦʙʨʘʟʥʳʡ ʢʦʨʤ ʨʘʟʜʝʣʷʣʠ ʥʘ ʧʦʨʮʠʠ ʧʦ 1 ʢʛ.  ʀʟ ʨʘʩʯʝʪʘ ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʳ ʠ ʩʫʭʠʭ ʢʦʨʤʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ 1:2, ʛʜʝ 1 ï ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʣʝʥʠʡ ʧʘʩʪʦʡ, ʘ 2 ï ʵʪʦ ʢʦʨʤʣʝʥʠʝ ʩʫʭʠʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ. ʆʙʳʯʥʦ 

ʢʦʨʤʣʝʥʠʝ ʧʘʩʪʦʦʙʨʘʟʥʳʤ ʢʦʨʤʦʤ ʧʨʦʠʟʚʦʜʠʣʠ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ. ʂʦʨʤʣʝʥʠʝ ʪʘʢʠʤ ʢʦʨʤʦʤ 

ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʦʱʠʧʳʚʘʥʠʠ ʥʝʙʦʣʴʰʠʭ ʢʫʩʦʯʢʦʚ ʦʪ ʧʦʨʮʠʠ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʚʩʝʭ 

ʧʣʦʱʘʜʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʘʜʢʘ. ʅʘ ʜʥʝ ʩʘʜʢʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʦʨʤʦʚʦʡ ʩʪʦʣ ʩ ʦʯʝʥʴ ʤʝʣʢʦʡ 

ʷʯʝʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʨʳʙʳ. 

 

ʊʘʙʣʠʮʘ. ʄʘʩʩʘ ʦʪʦʙʨʘʥʥʳʭ ʦʩʦʙʝʡ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʘʜʢʝ ʥʘ ʆʆʆ çɸʈʂ çɸʂɺɸʊʈɽʁɼè 

 
ˉ ʨʳʙ ʧʦ 

ʧʦʨʷʜʢʫ 

ʄʘʩʩʘ ʨʳʙʳ ʚ ʥʘʯʘʣʝ  

ʥʘʙʣʶʜʝʥʠʷ, ʢʛ 

ʄʘʩʩʘ ʨʳʙʳ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʥʘʙʣʶʜʝʥʠʷ, ʢʛ 

1 5,6 6,9 

2 5,0 6,5 

3 4,8 5,9 

4 6,1 6,5 

5 4,6 6,7 

6 5,4 6,6 

7 5,4 5,8 

8 5,1 6,8 

9 5,9 6,1 

10 4,7 6,3 

11 5,7 5,9 

12 4,6 6,4 

13 4,9 6,7 

14 5,0 5,3 

15 5,1 5,6 

ʉʨʝʜʥʝʝ 5,2 Ñ0,1 6,3Ñ0,1 

 

ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʪʩʘʞʝʥʥʳʤʠ ʨʳʙʘʤʠ ʙʳʣ ʟʘʤʝʪʝʥ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʠʭ ʩʦʩʪʦʷʥʠʠ. ʊʘʢ, ʯʝʨʝʟ 10 ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʡ ʫ ʚʩʝʭ ʨʳʙ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʢʦʨʤ, ʯʝʨʝʟ 20 ʜʥʝʡ - ʨʳʙʘ ʩʪʘʣʘ ʛʦʨʘʟʜʦ ʘʢʪʠʚʥʝʝ, 

ʧʦʷʚʠʣʘʩʴ ʨʝʘʢʮʠʷ ʥʘ ʩʚʝʪ ʠ ʪʝʥʴ ʧʨʠ ʧʦʜʥʷʪʠʠ ʩʘʜʢʘ, ʚʩʝ ʦʩʦʙʠ ʦʭʦʪʥʦ ʧʦʝʜʘʣʠ ʢʦʨʤ, ʯʝʨʝʟ 

30 ʜʥʝʡ ï ʚʩʝ ʨʝʘʢʮʠʠ ʫ ʚʩʝʭ ʨʳʙ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ, ʩʪʘʣʠ ʘʜʝʢʚʘʪʥʳʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʤʝʪʥʳʝ 

ʫʣʫʯʰʝʥʠʷ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʜʦʚʝʩʪʠ ʩʨʦʢ ʩʦʜʝʨʞʘʥʠʷ 

ʨʳʙ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʥʪʨʦʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʧʦʢʘʟʘʣʦ 
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ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʨʳʙʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,1 ʢʛ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʙʳ ʙʳʣʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʦ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʜ ʨʫʩʩʢʠʤ ʦʩʝʪʨʦʤ ʥʘ ʜʨʫʛʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʦʚʦʜʠʣʠ 

ʘʥʘʣʦʛʠʯʥʫʶ ʨʘʙʦʪʫ ʩ ʤʦʣʦʜʴʶ ʩʪʝʨʣʷʜʠ. ʊʘʢ, ʥʘ ʩʘʜʢʦʚʦʡ ʣʠʥʠʠ ʂʌʍ ʖ.ʉ. ʇʦʣʷʢʦʚʘ 

ʪʘʢʞʝ ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʣʦʚʝ ʚ ʤʘʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠ ʦʪʩʘʞʝʥʘ ʚ ʦʪʜʝʣʴʥʳʡ ʩʘʜʦʢ 

ʦʪʩʪʘʶʱʘʷ ʚ ʨʘʟʤʝʨʘʭ ʤʦʣʦʜʴ. ɽʡ ʪʘʢʞʝ ʢʘʢ ʠ ʜʣʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: ʫʤʝʥʴʰʝʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʫʣʫʯʰʝʥ ʛʘʟʦʚʳʡ ʨʝʞʠʤ, ʫʩʠʣʝʥʳ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʯʠʩʪʦʪʳ ʩʘʜʢʦʚ ʠ ʢʦʥʪʨʦʣʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʢʦʨʤʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʢʘʢ ʩʫʭʠʤ ʢʦʨʤʦʤ, ʪʘʢ ʠ ʧʘʩʪʦʦʙʨʘʟʥʳʤʠ ʩʤʝʩʷʤʠ, 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʝʜʘʝʤʦʩʪʴʶ ʠ ʥʘʢʦʨʤʣʝʥʥʦʩʪʴʶ ʢʘʞʜʦʡ ʦʩʦʙʠ. ʉʦʩʪʦʷʥʠʝ 

ʦʪʩʘʞʝʥʥʳʭ ʨʳʙ ʟʘ ʪʨʠ ʤʝʩʷʮʘ ʟʘʤʝʪʥʦ ʫʣʫʯʰʠʣʦʩʴ: ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʨʦʚʥʷʣʠʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʦʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʚʩʝ ʨʝʘʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ 

ʫʩʣʦʚʠʷʭ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ ʪʦʤ, ʯʪʦ ʦʪʩʪʘʶʱʘʷ ʚ ʪʝʤʧʝ ʨʦʩʪʘ ʨʳʙʘ 

ʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʜʦʩʪʫʧʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʥʝʢʦʪʦʨʦʡ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʧʝʨʝʯʥʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʨʳʙ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʨʝʝʩʪʨʳ ʨʘʟʨʝʰʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʈʦʩʩʝʣʴʩʝʣʴʭʦʟʘ ʀʨʝʥʘ, 

ʥʘ ʭʦʟʷʡʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʚʩʝʤʠ ʜʦʩʪʫʧʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʩʦʛʣʘʩʥʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʫ ʦʙʲʝʢʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʫʩʠʣʠʪʴ 

ʨʘʙʦʪʫ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʚʩʝʭ ʥʦʨʤ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʢʦʨʤʣʝʥʠʝ ʨʳʙ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. 
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ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 28 ʩʝʥʪʷʙʨʷ ï 2 ʦʢʪʷʙʨʷ 2015 ʛ., ʛ. 
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2
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

"ɼʘʣʴʨʳʙʚʪʫʟ", ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

E-mail: victor.sviderskiy@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʤʘʩʩʝ ʧʦʨʢʠ, ʠʥʜʝʢʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

(ʩʝʨʜʮʝ, ʧʝʯʝʥʴ, ʛʦʥʘʜʳ ʠ ʩʝʣʝʟʝʥʢʘ) ʫ ʢʘʣʫʛʠ, ʩʪʝʨʣʷʜʠ ʠ ʠʭ ʨʝʮʠʧʨʦʢʥʳʭ ʛʠʙʨʠʜʦʚ ʚ 

ʚʦʟʨʘʩʪʝ ʩʝʛʦʣʝʪʢʦʢ, ʜʚʫʭʣʝʪʦʢ ʠ ʪʨʸʭʣʝʪʦʢ. ʂʘʣʫʛʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʦʩʪʘ ʠʤʝʣʘ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʝʯʝʥʠ, ʩʝʨʜʮʘ ʠ ʩʝʣʝʟʝʥʢʘ, ʘ ʩʪʝʨʣʷʜʴ ʥʘʧʨʦʪʠʚ 

ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɻʠʙʨʠʜʳ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʣʫʛʘ, ʩʪʝʨʣʷʜʴ, ʛʠʙʨʠʜ, ʤʘʩʩʘ ʧʦʨʢʠ, ʠʥʜʝʢʩ, ʩʝʨʜʮʝ, ʧʝʯʝʥʴ, ʛʦʥʘʜʳ, 

ʩʝʣʝʟʝʥʢʘ, ʃʫʯʝʛʦʨʩʢ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʊʀʅʈʆè) 

ʧʨʦʚʦʜʠʪ ʦʧʳʪʳ ʧʦ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚʦʣʞʩʢʦʡ ʩʪʝʨʣʷʜʠ ʩ ʢʘʣʫʛʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʦʚʘʨʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚʳʧʦʣʥʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʜʥʦʡ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʳʙ ʷʚʣʷʶʪʩʷ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʛʦʥʘʜ ʠ ʩʝʣʝʟʝʥʢʠ (ʈʘʩʧʦʧʦʚ, ʉʝʨʛʝʝʚʘ, 

2016). 

ʉʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʘʭ ʘʤʫʨʩʢʠʭ ʦʩʝʪʨʦʚʳʭ ʠ ʠʭ ʛʠʙʨʠʜʦʚ 

ʠʟ ʪʝʧʣʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʩʝʛʦʣʝʪʦʢ, ʜʚʫʭʣʝʪʦʢ ʠ ʪʨʝʭʣʝʪʦʢ ʨʝʮʠʧʨʦʢʥʳʭ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʤʝʞʜʫ ʩʪʝʨʣʷʜʴʶ Acipenser 

ruthenus (ʉʪ), ʢʘʣʫʛʦʡ Huso dauricus (ʂ) ʠ ʠʩʭʦʜʥʳʤʠ ʚʠʜʘʤʠ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʦʧʳʪʦʚ ʷʚʣʷʣʠʩʴ ʩʝʛʦʣʝʪʢʠ, ʜʚʫʭʣʝʪʢʠ ʠ 

ʪʨʝʭʣʝʪʢʠ ʯʠʩʪʳʭ ʣʠʥʠʡ ʢʘʣʫʛʠ, ʩʪʝʨʣʷʜʠ ʠ ʨʝʮʠʧʨʦʢʥʳʭ ʛʠʙʨʠʜʦʚ ʂĬʉʪ ʠ ʉʪĬʂ ʛʝʥʝʨʘʮʠʠ 

2011 ʛ., ʚ ʩʘʜʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʳʙʦʚʦʜʥʦʡ ʩʪʘʥʮʠʠ (ʅʀʈʉ) ʌɻɹʅʋ çʊʀʅʈʆè 

ʚ ʧ. ʃʫʯʝʛʦʨʩʢ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʤʦʣʦʜʠ, ʩʝʛʦʣʝʪʦʢ, ʜʚʫʭʣʝʪʦʢ ʠ ʪʨʝʭʣʝʪʦʢ 

ʚ ʩʘʜʢʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʨʪʦʚʳʝ ʠ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʢʦʨʤʘ ʨʝʮʝʧʪʫʨʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 42-45 %. 

ʉʝʨʜʮʝ, ʧʝʯʝʥʴ, ʛʦʥʘʜʳ ʠ ʩʝʣʝʟʝʥʢʫ ʦʪʙʠʨʘʣʠ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ ʫ 30 ʵʢʟ. ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʠʤʝʶʱʠʭ ʩʨʝʜʥʠʝ ʚʝʩʦʚʳʝ ʠ ʨʘʟʤʝʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʇʨʘʚʜʠʥ, 1966; ʐʚʘʨʮ ʠ ʜʨ., 1968). ʀʥʜʝʢʩʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ 

ʩʦʦʪʥʦʰʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʨʛʘʥʘ ʢ ʤʘʩʩʝ ʧʦʨʢʠ (ʤʘʩʩʘ ʪʝʣʘ ʨʳʙʳ ʙʝʟ ʚʥʫʪʨʝʥʥʦʩʪʝʡ) 

ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ: 

ʍ=ɸ/ɺ * 100 [1]; 
ʛʜʝ X-ʠʥʜʝʢʩ ʦʨʛʘʥʘ, %; ɸ ð ʤʘʩʩʘ ʦʨʛʘʥʘ, ʛ.; ɺ-ʤʘʩʩʘ ʧʦʨʢʠ ʨʳʙʳ, ʛ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʦʭʦʜʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ (ʃʘʢʠʥ, 1990). 

ʇʦ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʧʦʨʢʠ ʛʠʙʨʠʜʥʘʷ ʬʦʨʤʘ ʉʪĬʂ ʦʧʝʨʝʞʘʣʘ ʜʨʫʛʫʶ ʬʦʨʤʫ, ʢʘʣʫʛʫ ʠ 

ʦʩʦʙʝʥʥʦ ʩʪʝʨʣʷʜʴ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩʫʥʦʢ 1).  

ʈʝʟʫʣʴʪʘʪʳ. ʂʘʨʜʠʦʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʠ ʠʥʜʝʢʩ ʧʝʯʝʥʠ ʫ ʢʘʣʫʛʠ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʙʳʣ 

ʥʘʠʙʦʣʴʰʠʤ, ʠ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʩʥʠʞʘʣʩʷ ʚ ʨʷʜʫ ʂĬʉʪ, ʉʪĬʂ, ʩʪʝʨʣʷʜʴ. ʋ ʛʠʙʨʠʜʘ ʉʪĬʂ 

ʠʥʜʝʢʩ ʩʝʨʜʮʘ ʩ ʚʦʟʨʘʩʪʦʤ ʠʟʤʝʥʷʣʩʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ. ʉʝʛʦʣʝʪʢʠ ʠ ʪʨʝʭʣʝʪʢʠ ʂĬʉʪ ʠʤʝʣʠ 

ʦʜʠʥʘʢʦʚʳʡ ʠʥʜʝʢʩ ʩʝʨʜʮʘ. ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʥʠʞʝʥʠʝ 
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ʠʥʜʝʢʩʘ ʩʝʨʜʮʘ ʠ ʧʝʯʝʥʠ ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭʣʝʪʦʢ, ʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʞʠʟʥʠ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʨʦʩʣʠ (ʨʠʩʫʥʦʢ 2). 

ɻʦʥʘʜʦʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʫ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʣ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʚʦʟʨʘʩʪʝ ʩʝʛʦʣʝʪʦʢ ʠʥʜʝʢʩ ʛʦʥʘʜ ʙʳʣ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʫ ʛʠʙʨʠʜʘ ʉʪĬʂ ʠ ʩʦʩʪʘʚʠʣ 0,43 %, ʘ ʤʠʥʠʤʘʣʴʥʳʤ 0,21 % ʫ ʯʠʩʪʦʡ ʣʠʥʠʠ 

ʩʪʝʨʣʷʜʠ. ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʷʣ ʛʠʙʨʠʜ ʂĬʉʪ ʩʦ 

ʟʥʘʯʝʥʠʝʤ 1,60 %, ʟʘʪʝʤ ʉʪĬʂ ï 1,11 %, ʢʘʣʫʛʘ ï 1,06 % ʠ ʩʪʝʨʣʷʜʴ ï 1,03 %. ɺ ʪʨʝʭʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʛʠʙʨʠʜ ʂĬʉʪ ʩ ʠʥʜʝʢʩʦʤ ʛʦʥʘʜ (4,93 %) ʙʳʣ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʩʪʝʨʣʷʜʠ (2,59 

%). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʄʘʩʩʘ ʧʦʨʢʠ ʯʠʩʪʳʭ ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʚ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ 

 

ʀʥʜʝʢʩ ʩʝʣʝʟʝʥʢʠ ʫ ʩʪʝʨʣʷʜʠ ʚ ʚʦʟʨʘʩʪʝ ʩʝʛʦʣʝʪʢʘ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʨʳʙʘʤʠ (0,32 %). ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ ʫ ʢʘʣʫʛʠ ʠ ʩʪʝʨʣʷʜʠ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʙʳʣʦ 

ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ 0,25 % ʠ 0,24 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʛʠʙʨʠʜʘ ʂĬʉʪ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʧʣʘʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʝʣʝʟʝʥʢʠ ʩ ʚʦʟʨʘʩʪʦʤ, ʘ ʫ ʜʨʫʛʦʛʦ ʛʠʙʨʠʜʘ ʥʘʧʨʦʪʠʚ 

ʫʤʝʥʴʰʝʥʠʝ. 

 

 
 

 

ʈʠʩʫʥʦʢ 2. ʀʥʜʝʢʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʯʠʩʪʳʭ ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʚ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ 
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ʀʥʜʝʢʩ ʛʦʥʘʜ ʦʪʣʠʯʘʣʩʷ ʥʘʠʙʦʣʴʰʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʫ ʪʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʦʩʝʪʨʦʚʳʭ. ɺ ʜʚʫʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ, ʠ 

ʪʦʣʴʢʦ ʚ ʪʨʝʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʯʠʩʪʦʡ ʣʠʥʠʠ ʩʪʝʨʣʷʜʠ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʚʳʨʦʩʣʘ ʜʦ 75,5 %.  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʝʢʩʦʚ ʧʝʯʝʥʠ, ʩʝʨʜʮʘ ʠ ʩʝʣʝʟʝʥʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 16 ʜʦ 39,7 %. ʋ ʪʨʝʭʣʝʪʥʠʭ ʦʩʦʙʝʡ ʢʘʣʫʛʠ 

ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʘ ʩʝʣʝʟʝʥʢʠ, ʩʝʨʜʮʘ ʠ ʧʝʯʝʥʠ 83,2 , 47,3 ʠ 44,2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʜʝʢʩʦʚ ʯʠʩʪʳʭ ʣʠʥʠʡ ʠ ʛʠʙʨʠʜʥʳʭ 

ʬʦʨʤ ʚ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ 
 

ɺʠʜ/ʛʠʙʨʠʜ ɺʦʟʨʘʩʪ 
ʄʘʩʩʘ ʧʦʨʢʠ, ʛ ʉʝʨʜʮʝ, % ʇʝʯʝʥʴ, % ɻʦʥʘʜʳ, % ʉʝʣʝʟʝʥʢʘ, % 

M Ñ m ( Cv ) 

ʂʘʣʫʛʘ 

0+ 
143Ñ12,3  

(37,5) 

0,33Ñ0,02 

(31,5) 

3,64Ñ0,14 

(16,8) 

0,39Ñ0,07 

(74,4) 
0,3Ñ0,02 (30,4) 

1+ 1018Ñ31,6 (13,5) 
0,21Ñ0,01 

(20,7) 

2,71Ñ0,14 

(22,7) 

1,06Ñ0,1 

(40,8) 
0,25Ñ0,02 (33,1) 

2+ 
1445,6Ñ91,7 

(27,6) 

0,29Ñ0,03 

(44,2) 

4,19Ñ0,45 

(47,3) 

2,81Ñ0,29 

(45,6) 
0,35Ñ0,07 (83,2) 

ʉʪʝʨʣʷʜʴ 

0+ 
83Ñ3,2  

(16,9) 

0,14Ñ0,01 

(31,3) 

2,07Ñ0,13 

(29,5) 

0,21Ñ0,03 

(50,6) 
0,32Ñ0,02 (28,1) 

1+ 321,6Ñ13,5 (18,3) 
0,12Ñ0,01 

(32,3) 

1,85Ñ0,09 

(20,7) 

1,03Ñ0,11 

(45) 
0,24Ñ0,01 (22,8) 

2+ 
404,7Ñ26,9  

(29) 

0,16Ñ0,01 

(24,2) 

3,42Ñ0,19 

(24,1) 

2,59Ñ0,45 

(75,5) 
0,25Ñ0,02 (29,3) 

ɻʠʙʨʠʜ ʂ ʭ 

ʉʪ 

0+ 
147,1Ñ14,0  

(41,5) 

0,21Ñ0,01 

(24,5) 

2,74Ñ0,19 

(29,7) 

0,35Ñ0,05 

(63,2) 

0,2Ñ0,01  

(25) 

1+ 
1208,5Ñ43,9 

(15,8) 

0,14Ñ0,01 

(21,1) 

2,08Ñ0,09 

(19,6) 

1,6Ñ0,13 

(35,5) 
0,21Ñ0,01 (24,1) 

2+ 1806,6Ñ99,6 (24) 
0,21Ñ0,01 

(19,4) 

3,5Ñ0,24 

(29,9) 

4,93Ñ0,48 

(42,8) 
0,25Ñ0,02 (28,8) 

ɻʠʙʨʠʜ ʉʪ ʭ 

ʂ 

0+ 184,2Ñ18,9 (44,8) 
0,18Ñ0,01 

(27) 

2,63Ñ0,24 

(39,7) 

0,43Ñ0,1 

(97,8) 
0,25Ñ0,02 (28,1) 

1+ 
1334,556Ñ58,9 

(18,2) 

0,17Ñ0,01 

(22,6) 

1,81Ñ0,07  

(16) 

1,11Ñ0,15 

(57,1) 
0,2Ñ0,01 (27,1) 

2+ 
2067,2Ñ144,9 

(30,6) 

0,2Ñ0,01 

(24,9) 

2,91Ñ0,2 

(29,4) 

3,36Ñ0,41 

(53,6) 
0,17Ñ0,01 (25,2) 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʥʜʝʢʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʩʪʝʨʣʷʜʠ, ʢʘʣʫʛʠ ʠ ʨʝʮʠʧʨʦʢʥʳʭ ʛʠʙʨʠʜʦʚ 

ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ. ʄʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʠʥʜʝʢʩʘ ʧʝʯʝʥʠ, ʩʝʨʜʮʘ ʠ ʩʝʣʝʟʝʥʢʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʦʩʪʘ ʦʪʣʠʯʘʣʘʩʴ ʢʘʣʫʛʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʭʠʱʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʠ ʜʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ.  

ʉʪʝʨʣʷʜʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʦʩʪʘ ʠʤʝʣʘ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʠʥʜʝʢʩʦʚ. ʋ ʛʠʙʨʠʜʘ ʉʪĬʂ ʚ ʚʦʟʨʘʩʪʝ ʪʨʝʭʣʝʪʦʢ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʧʦʨʢʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʠʥʜʝʢʩʝ ʩʝʣʝʟʝʥʢʠ, ʧʨʠ ʵʪʦʤ ʫ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʂĬʉʪ ʥʘʧʨʦʪʠʚ ʠʥʜʝʢʩ ʛʦʥʘʜ 

ʠ ʩʝʣʝʟʝʥʢʠ ʙʳʣ ʥʘʠʙʦʣʴʰʦʤ ʧʨʠ ʤʝʥʴʰʝʡ ʤʘʩʩʝ ʧʦʨʢʠ.  ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʜʚʫʭʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʫ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʩʝʨʜʮʘ, 

ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ, ʘ ʚ ʪʨʝʭʣʝʪʥʝʤ ʫʚʝʣʠʯʝʥʠʝ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʈʘʩʧʦʧʦʚ ɺ.ʄ., ʉʝʨʛʝʝʚʘ ʖ.ɺ. 2016. ʄʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ // ɺʝʩʪʥʠʢ ɸɻʊʋ. ʉʝʨʠʷ: ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

ˉ4.  

ʐʚʘʨʮ ʉ.ʉ., ʉʤʠʨʥʦʚ ɺ.ʉ., ɼʦʙʨʠʥʩʢʠʡ ʃ.ʅ. 1968. ʄʝʪʦʜ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʜʝʢʩʦʚ ʚ ʵʢʦʣʦʛʠʠ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ // ʉʙ. ʥʘʫʯ. ʪʨ. ʀʥ-ʪʘ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ ʋʌɸʅ ʉʉʉʈ.-ɺʳʧ. 58.-387 ʩ. 
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ʇʨʘʚʜʠʥ ʀ. ʌ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʟʫʯʝʥʠʶ ʨʳʙ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩʥʦʚʦʜʥʳʭ). ʄ.: 

ʇʠʱ. ʧʨʦʤ-ʩʪʴ, 1966. 376 ʩ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʝʩʪʝʨʘ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ 

ʩʝʣʝʢʮʠʠ  
 

ɼ.ʉ. ʉʫʭʘʨʝʚ, ɸ.ʉ. ʉʘʬʨʦʥʦʚ 

 

ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

E-mail: fucus@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ.  ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ  

ʙʝʩʪʝʨʘ çʙʫʨʮʝʚʩʢʦʡè ʧʦʨʦʜʳ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʘ. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ ʨʳʙ, ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʵʣʠʤʠʥʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʤʙʨʠʦʥʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ 3-ʛʦ 

ʧʦʢʦʣʝʥʠʷ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʙʦʨ 

ʧʘʨ ʨʳʙ ʧʨʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʪʝʨ, ʵʤʙʨʠʦʥ, ʣʠʯʠʥʢʘ, ʵʣʠʤʠʥʘʮʠʷ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʩʝʣʝʢʮʠʷ.  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʪʦʚʘʨʥʦʤ ʦʩʝʪʨʦʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʛʠʙʨʠʜʠʟʘʮʠʷ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ʩʦʯʝʪʘʥʠʷ ʞʝʣʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠʩʭʦʜʥʳʭ 

ʚʠʜʦʚ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʫ ʙʝʩʪʝʨʘ, ʠʤʝʶʱʝʛʦ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʙʝʣʫʛʠ, ʠ ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ï ʦʪ ʩʪʝʨʣʷʜʠ. ʄʝʞʜʫ ʪʝʤ, ʦʪ ʧʦʢʦʣʝʥʠʷ 

ʢ ʧʦʢʦʣʝʥʠʶ ʛʠʙʨʠʜʦʚ ʧʦʷʚʣʷʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʠ ʘʥʦʤʘʣʠʠ ʢʘʢ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ, 

ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ɺʘʞʥʦ ʚʳʷʚʠʪʴ ʪʘʢʠʝ ʘʥʦʤʘʣʠʠ ʫ ʢʘʞʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʪʝʤ, ʯʪʦ ʙʳ 

ʠʩʢʣʶʯʠʪʴ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʩʝʣʝʢʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ 

ʧʦʪʦʤʩʪʚʘ ʦʪ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʙʝʩʪʝʨʘ çʙʫʨʮʝʚʩʢʦʡè ʧʦʨʦʜʳ. ɿʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʨʘʥʥʝʤ 

ʦʥʪʦʛʝʥʝʟʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ çʙʫʨʮʝʚʩʢʦʡè ʧʦʨʦʜʳ ʙʝʩʪʝʨʘ 3-ʛʦ (F3) ʠ 5-ʛʦ (F5) ʧʦʢʦʣʝʥʠʡ. 

ʇʦʜ ʦʙʱʠʤ ʪʝʨʤʠʥʦʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʣʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʥʘ ʩʪʘʜʠʷʭ ʩ 18-ʡ (ʩʪʘʜʠʷ ʱʝʣʝʚʠʜʥʦʛʦ ʙʣʘʩʪʦʧʦʨʘ) ʧʦ 20-ʶ 

(ʩʪʘʜʠʷ ʰʠʨʦʢʦʡ ʥʝʨʚʥʦʡ ʧʣʘʩʪʠʥʢʠ), ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊ.ɸ. ɼʝʪʣʘʬ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ (ʩʪʘʜʠʷ 36) (ɼʝʪʣʘʬ ʠ ʜʨ.,1981). 

 

ʊʘʙʣʠʮʘ 1. ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʘʤʦʢ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʝʣʝʢʮʠʠ çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʧʨʠ ʧʝʨʚʦʤ ʩʦʟʨʝʚʘʥʠʠ 

 
ʇʦʢʘʟʘʪʝʣʠ ɼʦʣʷ ʩʘʤʦʢ ʚ % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʨʳʙ 

2020 ʛ. (N=12 ɻ ʢʟ.) 2021 ʛ. (N=24 ʵʢʟ.) 2022 ʛ. (N= 13 ʵʢʟ.) 

ʕʤʙʨʠʦʥʳ 

ʕʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʩʫʪʩʪʚʫʝʪ 28 29 38 

ɼʦʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʥʘ 

18ï20 ʩʪ. ʚʳʰʝ 40% 
72 58 47 

ɼʦʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʥʘ 

18ï20 ʩʪ. ʥʠʞʝ 40% 
ï 13 15 

ʃʠʯʠʥʢʠ 

ɼʦʣʷ ʚʳʣʫʧʠʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʚʳʰʝ 

40% 
80 47 63 

ɼʦʣʷ ʚʳʣʫʧʠʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʥʠʞʝ 

40% 
20 53 37 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ 

ʥʝʨʝʩʪʫ, ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʩʝʤʝʥʝʥʠʶ ʠ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 
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ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ (ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡ é, 1986; ʏʝʙʘʥʦʚ, ɻʘʣʠʯ, 2013). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel 2003. ɺʳʯʠʩʣʷʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʦʰʠʙʢʫ (MÑm), 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ŭ), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV). ʆʪʙʦʨ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʫ ʚʧʝʨʚʳʝ ʥʝʨʝʩʪʷʱʠʭʩʷ ʨʳʙ ʧʦʢʦʣʝʥʠʷ F5 2020ï2022 ʛʦʜʦʚ ʥʝʨʝʩʪʘ; 

ʩʨʘʚʥʝʥʠʝ ʩ ʵʤʙʨʠʦʥʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ ʦʪ ʧʦʢʦʣʝʥʠʷ F3 ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʠʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ. ʇʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʘʤʦʢ 5-

ʛʦ ʧʦʢʦʣʝʥʠʷ ʩʝʣʝʢʮʠʠ çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʧʨʠ ʧʝʨʚʦʤ ʩʦʟʨʝʚʘʥʠʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ɺ 5-ʤ ʧʦʢʦʣʝʥʠʠ ʦʩʥʦʚʥʘʷ ʵʣʠʤʠʥʘʮʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʤʙʨʠʦʥʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʩʘʤʦʢ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʥʠʟʢʘʷ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʦʦʮʠʪʦʚ, ʥʘʨʫʰʝʥʠʷ ʚ 

ʧʝʨʠʦʜ ʛʘʩʪʨʫʣʷʮʠʠ). ɽʩʣʠ ʵʪʠ ʵʪʘʧʳ ʧʨʦʡʜʝʥʳ ʫʩʧʝʰʥʦ, ʫ ʙʦʣʴʰʦʡ ʜʦʣʠ ʩʘʤʦʢ (63ï80%) 

ʚʳʭʦʜ ʣʠʯʠʥʦʢ ʧʨʝʚʳʰʘʝʪ 40% ʦʪ ʯʠʩʣʘ ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʠʥʢʫʙʘʮʠʶ ʠʢʨʠʥʦʢ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʘ ʚʳʙʦʨʢʘ 2021 ʛʦʜʘ, ʢʦʛʜʘ ʚʳʩʦʢʘʷ ʵʣʠʤʠʥʘʮʠʷ ʵʤʙʨʠʦʥʦʚ ʙʳʣʘ ʩʚʷʟʘʥʘ, ʚʝʨʦʷʪʥʦ, 

ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ.  

ʉʨʘʚʥʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ ʛʨʫʧʧ çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʦʪ 3-ʛʦ 

ʠ 5-ʛʦ ʧʦʢʦʣʝʥʠʡ ʧʦʢʘʟʘʣʦ ʥʝʢʦʪʦʨʦʝ ʠʭ ʦʪʣʠʯʠʝ ʥʝ ʚ ʧʦʣʴʟʫ ʧʦʩʣʝʜʥʝʛʦ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʇʦʨʦʜʘ çʙʫʨʮʝʚʩʢʘʷè ʚʦʣʞʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

F3*  F5 

ʩʨʝʜʥʷʷ ʤʠʥ. - ʤʘʢʩ. ʩʨʝʜʥʷʷ ʤʠʥ. ï ʤʘʢʩ. 
CV, 

% 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʤʙʨʠʦʥʦʚ, % 85 80 ï 90 72,1Ñ3,8 12,0 ï 95,0 30,5 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ, % 60 ï 48,5Ñ3,06 17,6 ï 86,1 35,3 

ʇʨʠʤʝʯʘʥʠʝ: * - ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (ɹʫʨʮʝʚ ʠ ʜʨ., 2008) 

 

ʕʤʙʨʠʦʥʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʚ ʧʦʪʦʤʩʪʚʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ 

çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʢʘʢ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʧʨʠ ʚʳʣʫʧʣʝʥʠʠ 

ʣʠʯʠʥʦʢ. 

ɺʳʚʦʜʳ. ʋʚʝʣʠʯʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʵʤʙʨʠʦʥʦʚ ʠ ʣʠʯʠʥʦʢ ʚ ʧʦʪʦʤʩʪʚʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

5-ʛʦ ʧʦʢʦʣʝʥʠʷ çʙʫʨʮʝʚʩʢʦʛʦè ʙʝʩʪʝʨʘ ʷʚʣʷʝʪʩʷ ʪʨʝʚʦʞʥʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʨʝʧʨʦʜʫʢʮʠʠ ʧʦʨʦʜʳ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ 

ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʩʪʚʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʙʦʨ ʧʘʨ ʨʳʙ ʧʨʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʫʨʮʝʚ ʀ.ɸ., ʂʨʳʣʦʚʘ ɺ.ɼ., ʅʠʢʦʣʘʝʚ ɸ.ʀ., ʉʘʬʨʦʥʦʚ ɸ.ʉ., ʌʠʣʠʧʧʦʚʘ ʆ.ʇ. 2008. 

ʂʦʤʧʣʝʢʩ ʧʦʨʦʜ ʙʝʩʪʝʨʘ (Acipenser nikoljukinii) / ɺ ʩʙ.: ʇʦʨʦʜʳ ʠ ʦʜʦʤʘʰʥʝʥʥʳʝ ʬʦʨʤʳ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ (Acipenseridae). ʌʉɻʎʈ. ʄ.: ʆʆʆ çʉʪʦʣʠʯʥʘʷ ʪʠʧʦʛʨʘʬʠʷè. 152 ʩ. 

ɼʝʪʣʘʬ ʊ.ɸ., ɻʠʥʟʙʫʨʛ ɸ.ʉ., ʐʤʘʣʴʛʘʫʟʝʥ ʆ.ʀ. 1981. ʈʘʟʚʠʪʠʝ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. ʄ.: 

ʅʘʫʢʘ, 224 ʩ. 

ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʨʘʟʚʝʜʝʥʠʶ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʂʘʩʧʠʡʩʢʦʤ ʠ ɸʟʦʚʩʢʦʤ ʙʘʩʩʝʡʥʘʭ. 1986. ʄ.: ʀʟʜ-ʚʦ ɺʅʀʈʆ, 

271 ʩ. 

ʏʝʙʘʥʦʚ ʄ.ʉ., ɻʘʣʠʯ ɽ.ɺ. 2013. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ // ʊʝʭʥʠʯʝʩʢʠʝ ʜʦʢʣʘʜʳ ʌɸʆ ʧʦ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʘʢʚʘʢʫʣʴʪʫʨʝ. ˉ 558. 

ɸʥʢʘʨʘ: ʌɸʆ, 325 ʩ.  
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ʅ.ʖ. ʊʝʨʧʫʛʦʚʘ, ʀ.ɺ. ɹʫʨʣʘʯʝʥʢʦ, ɸ.ɺ. ʉʦʛʨʠʥʘ

 

 

ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ  

E-mail: n.terpugova@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʘʙʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʣʦʜʠ 

ʢʫʤʞʠ. ɺ ʪʢʘʥʷʭ ʚʳʷʚʣʝʥ ʨʷʜ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʙʨʘʪʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʛʠʩʪʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʠ, ʞʘʙʨʳ, ʢʫʤʞʘ. 

 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʇʦʤʠʤʦ ʜʳʭʘʥʠʷ, ʚ ʞʘʙʨʘʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ: ʨʝʛʫʣʷʮʠʠ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʢʠʩʣʦʪʥʦ-

ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ, ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʘ ʛʦʨʤʦʥʦʚ (Herrero 

et al., 2018). ʀʟʤʝʥʝʥʠʷ ʪʢʘʥʝʡ ʞʘʙʨ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʡ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦ ʤʝʪʦʜʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʄʠʥʝʝʚ 

2013). ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʘʙʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʣʦʜʠ 

ʢʫʤʞʠ ʧʨʠ ʙʘʩʩʝʡʥʦʚʦʤ ʤʝʪʦʜʝ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʙʳʣ ʦʪʦʙʨʘʥ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2021 ʛ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʚʫʭʣʝʪʢʠ ʢʫʤʞʠ Salmo trutta Linnaeus, 

1758. ɼʣʷ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʣʠ ʫ 10 ʦʩʦʙʝʡ ʞʘʙʨʳ, ʟʘʬʠʢʩʠʨʦʚʘʣʠ 4 %-ʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʟʘʪʝʤ ʧʨʦʚʝʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʷ ʨʳʙ (ʄʠʢʦʜʠʥʘ ʠ ʜʨ., 2009). ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ 

ʤʠʢʨʦʩʢʦʧʝ OLYMPUS BX45, ʧʨʠ ʫʚʝʣʠʯʝʥʠʷʭ 10Ĭ, 20Ĭ,40Ĭ, ʬʦʪʦʬʠʢʩʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ Olympus DP25 ʠ ʧʨʦʛʨʘʤʤʳ DC Viewer. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʘʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ ʫ ʤʦʣʦʜʠ ʢʫʤʞʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʝʨʚʠʯʥʳʤʠ ʣʘʤʝʣʣʘʤʠ (ʬʠʣʘʤʝʥʪʘʤʠ), ʧʨʘʚʠʣʴʥʦʡ ʩʫʞʠʚʘʶʱʝʡ ʢ ʚʝʨʰʠʥʝ 

ʬʦʨʤʳ ʠ ʚʪʦʨʠʯʥʳʤʠ ʧʨʷʤʳʤʠ ʣʘʤʝʣʣʘʤʠ. ʆʩʥʦʚʘʥʠʝ ʬʠʣʘʤʝʥʪʘ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ ʥʦʞʢʠ, 

ʥʘ ʢʦʪʦʨʳʭ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʧʦ 11-13 ʣʘʤʝʣʣ. ɼʣʠʥʘ ʧʝʨʚʠʯʥʳʭ ʣʝʧʝʩʪʢʦʚ 

ʜʦʩʪʠʛʘʣʘ 702-1173 ʤʢʤ (ʚ ʩʨʝʜʥʝʤ 932,9Ñ43,3 ʤʢʤ), ʜʣʠʥʘ ʣʘʤʝʣʣ ï 31-70 ʤʢʤ (ʚ ʩʨʝʜʥʝʤ 

49,7Ñ6,5 ʤʢʤ). 

ɺ ʞʘʙʨʘʭ ʜʚʫʭʣʝʪʦʢ ʢʫʤʞʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɺ 30 % 

ʩʣʫʯʘʷʭ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʩʝʢʨʝʪʠʨʫʶʱʝʡ 

ʩʣʠʟʠ, ʚʳʩʪʠʣʘʶʱʠʭ ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ ʧʝʨʚʠʯʥʳʭ ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ (ʈʠʩ. 1). 

ʉʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ ʫ ʨʳʙ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʫʶ ʣʠʥʠʶ ʟʘʱʠʪʳ, ʩʣʫʞʘʪ 

ʠʥʜʠʢʘʪʦʨʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʧʘʪʦʛʝʥʘʤʠ ʠʣʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʦʜʥʦʡ ʩʨʝʜʳ (Dezfuli et al., 2007; Mahmoud et al., 2013). 

ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʣʘʩʴ ʧʨʦʣʠʬʝʨʘʮʠʷ ʚ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʵʧʠʪʝʣʠʠ, 

ʚʳʨʘʟʠʚʰʠʝʩʷ ʚ ʠʩʢʨʠʚʣʝʥʠʠ ʣʘʤʝʣʣ (ʈʠʩ. 1), ʯʪʦ ʥʘʙʣʶʜʘʣʠ ʫ 20 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ.  

ʂʣʝʪʢʠ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ ʙʳʣʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʝʨʚʠʯʥʳʭ ʞʘʙʝʨʥʳʭ 

ʣʝʧʝʩʪʢʘʭ ʤʦʣʦʜʠ ʢʫʤʞʠ (30 %) ʦʪʤʝʯʘʣʠ ʠʟʤʝʥʝʥʠʝ ʦʙʲʸʤʘ ʠ ʪʦʣʱʠʥʳ ʛʠʘʣʠʥʦʚʳʭ 

ʧʣʘʩʪʠʥ, ʘ ʫ 10 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʚʳʷʚʣʝʥʘ ʜʝʬʦʨʤʘʮʠʷ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ (ʈʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ ʜʚʫʭʣʝʪʦʢ ʢʫʞʤʠ: ɸ ï 1-ʩʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ; 2-ʝʜʠʥʠʯʥʦʝ 

ʠʩʢʨʠʚʣʝʥʠʝ ʣʘʤʝʣʣ; 4- ʜʝʬʦʨʤʘʮʠʷ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ (ʋʚ.Ĭ10); ɹ ï 4-ʦʪʩʣʦʝʥʠʝ 

ʵʧʠʪʝʣʠʷ ʣʘʤʝʣʣ; 5-ʠʩʢʨʠʚʣʝʥʠʝ ʣʘʤʝʣʣ (ʋʚ.Ĭ40) 

 

ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚʦ ʚʪʦʨʠʯʥʳʭ ʣʘʤʝʣʣʘʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʦʪʩʣʦʝʥʠʝ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʦʪ ʢʘʧʠʣʣʷʨʦʚ (ʈʠʩ.1.4). ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʞʘʙʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʷʤ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ (Strzyzewska et al., 2016). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʦʣʦʚʠʥʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʚʳʷʚʣʝʥʳ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʪʢʘʥʝʡ ʞʘʙʨ: ʠʩʢʨʠʚʣʝʥʠʝ ʣʘʤʝʣʣ, ʜʝʬʦʨʤʘʮʠʷ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʘ, ʦʪʩʣʦʝʥʠʝ 

ʵʧʠʪʝʣʠʷ ʣʘʤʝʣʣ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʣʠʟʠʩʪʳʭ ʢʣʝʪʦʢ ʧʝʨʚʠʯʥʳʭ 

ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʩʪʠ ʦʯʠʩʪʢʫ ʚʦʜʳ ʠ ʩʪʨʦʛʦ 

ʩʦʙʣʶʜʘʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤʳ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʰʝʩʪʠ ʆʈɿ ʂʘʩʧʠʡʩʢʦʛʦ ʬʠʣʠʘʣʘ ɻʣʘʚʨʳʙʚʦʜʘ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʭ ʧʦ 

ʨʷʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʨʳʙʦʚʦʜʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʦʩʦʙʝʡ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʩʢʠʡ ʦʩʝʪʨ, ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʞʥʝʨʝʩʪʦʚʳʡ ʠʥʪʝʨʚʘʣ (ʄʀ), ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ. 

 

ʇʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʰʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ɺʦʣʛʠ (ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥ ɻʕʉ ʚ 50-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ), ʢʦʛʜʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝʨʝʩʪʠʣʠʱ ʩʪʘʣʘ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʳʙ, ʠ ʧʝʨʝʣʦʚʘ ʧʦʣʦʚʦʟʨʝʣʦʡ ʯʘʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʨʘʢʦʥʴʝʨʩʪʚʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʩ ʪʝʭ 

ʧʦʨ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ï ʚʳʧʫʩʢʦʤ 

ʧʦʜʨʦʱʝʥʥʦʡ ʥʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ (ʜʘʣʝʝ ʆʈɿ) ʤʦʣʦʜʠ (ʍʦʜʦʨʝʚʩʢʘʷ, 2015). 

ɽʞʝʛʦʜʥʦ ʚ ʙʘʩʩʝʡʥ ʂʘʩʧʠʷ ʚʳʧʫʩʢʘʝʪʩʷ ʦʢʦʣʦ 30 ʤʣʥ. ʤʦʣʦʜʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ 

(https://fish.gov.ru/wp-content/uploads/2022/05/itogi_raboty_rosrybolovstvo_za_2021_god.pdf) ʅʘ 

ʚʦʣʞʩʢʦ-ʢʘʩʧʠʡʩʢʠʭ ʆʈɿ ʧʨʦʚʦʜʷʪ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠʞʠʟʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʪ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʳʨʘʱʝʥʥʳʭ ʦʪ ʠʢʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 

ʧʝʨʚʫʶ ʛʨʫʧʧʫ, ʩʘʤʫʶ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ, ʩʦʩʪʘʚʣʷʶʪ ʦʜʦʤʘʰʥʝʥʥʳʝ ʨʳʙʳ, ʚʳʣʦʚʣʝʥʥʳʝ ʚ 

ʤʦʨʝ ʫʞʝ ʧʦʣʦʚʦʟʨʝʣʳʤʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʚʪʦʨʦʡ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʢʨʳ ʦʜʦʤʘʰʥʝʥʥʳʭ ʦʩʦʙʝʡ ï ʨʦʩʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʙ ʦʪ 

ʚʳʣʫʧʣʝʥʠʷ ʠ ʜʦ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ɺʘʩʠʣʴʝʚʘ ʠ ʜʨ., 

2015).  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʥʜʦʤʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʨʳʙ ʥʘ ʨʘʟʥʳʭ ʆʈɿ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʛʨʫʧʧʳ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʚ 2010 ʛ. ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ 

ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʛʦ (ɸʆʈɿ), ɹʝʨʪʶʣʴʩʢʦʛʦ (ɹʆʈɿ), ɾʠʪʥʠʥʩʢʦʛʦ (ɾʆʈɿ), 

ʂʠʟʘʥʩʢʦʛʦ (ʂʆʈɿ), ʃʝʙʷʞʴʝʛʦ (ʃʆʈɿ) ʠ ʉʝʨʛʠʝʚʩʢʦʛʦ (ʉʆʈɿ) ʟʘʚʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʆʈɿ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʪʘʜʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ. ʉʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʘ ʨʘʟʥʳʭ ʆʈɿ ʩʨʘʚʥʠʚʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʨʝʚʘʥʠʡ ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʚ ʩʪʘʜʦ, ʚʝʣʠʯʠʥʘ ʠʥʪʝʨʚʘʣʦʚ 

ʤʝʞʜʫ ʥʝʨʝʩʪʘʤʠ ʠ ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʧʦ ʚʝʣʠʯʠʥʝ ʄʀ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʳ 

ʢʦʣʝʙʘʥʠʷ ʤʘʩʩʳ ʪʝʣʘ. ɼʣʷ ʩʘʤʦʢ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʦʨʙʮʠʡ ʠ ʥʫʣʝʚʦʛʦ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ, ʠʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʠʢʨʠʥʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʥʝʨʝʩʪʘʤʠ ʩʘʤʢʠ, 

ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʝʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʦʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʠʥʜʝʢʩʘ. ʋ ʩʘʤʮʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ 

ʨʳʙʳ, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʤ ʚ ʢʘʞʜʫʶ ʥʝʨʝʩʪʦʚʫʶ ʢʘʤʧʘʥʠʶ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Office Excel 2010.  

ʉʘʤʢʠ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʳʙʦʨʢʠ ʩʘʤʦʢ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʦʢʘʟʘʣʠʩʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ (>25 ʦʩʦʙʝʡ). ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʪʘʜ 2010 ʛʦʜʘ ʜʦʤʝʩʪʠʢʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 

ʨʳʙʳ, ʥʝʨʝʩʪʠʚʰʠʝʩʷ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ 3-4 ʨʘʟʘ. ɽʩʣʠ ʩʯʠʪʘʪʴ ʵʪʠʭ ʩʘʤʦʢ ʚʳʣʦʚʣʝʥʥʳʤʠ 
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ʥʘ ʦʜʥʦʤ ʠʟ ʧʝʨʚʳʭ ʥʝʨʝʩʪʦʚ ʩ ʤʦʤʝʥʪʘ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʪʦ ʦʞʠʜʘʝʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚ ʙʫʜʫʱʝʤ ʥʝʨʝʩʪʦʚ ʜʣʷ ʵʪʠʭ ʨʳʙ ʩʦʩʪʘʚʣʷʝʪ ʝʱʝ ʥʝ ʤʝʥʝʝ 3-4.  

 

ʊʘʙʣʠʮʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 

ɸʆʈɿ ɹʆʈɿ ɾʆʈɿ ʂʆʈɿ ʃʆʈɿ ʉʆʈɿ ɺʩʝʛʦ  

ʉʘʤʢʠ 69 97 62 30 48 132 438 

ʉʘʤʮʳ 9 55 65 12 25 77 243 

ɺʩʝʛʦ ʧʦ ʆʈɿ 78 152 127 42 73 209 681 

 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʠ ʧʝʨʚʳʤ ʥʝʨʝʩʪʦʤ ʥʘ ʨʘʟʥʳʭ ʆʈɿ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 4 ʜʦ 6 ʣʝʪ, ʧʦʩʣʝʜʫʶʱʠʡ ʄʀ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 3 ï 4 ʣʝʪ. ʅʘʠʤʝʥʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʵʪʠʤ ʜʚʫʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʣʫʯʝʥʳ ʜʣʷ ʩʘʤʦʢ ɹʆʈɿ. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʫ 

ʵʪʠʭ ʩʘʤʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʦʨʙʮʠʡ ʠ ʥʫʣʝʚʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

ʠʢʨʳ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʦʢ ʥʘ ʵʪʦʤ ʟʘʚʦʜʝ 

ʥʘʠʣʫʯʰʠʝ, ʦʜʥʘʢʦ ʙʳʩʪʨʦʝ ʩʦʟʨʝʚʘʥʠʝ ʦʦʮʠʪʦʚ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʩʘʤʢʠ ʚ 

ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ: ʫ 13% ʨʳʙ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʨʝʟʦʨʙʮʠʷ, ʫ 22% ʨʳʙ ʦʪʤʝʯʘʣʦʩʴ ʥʫʣʝʚʦʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠʢʨʳ. ʍʫʜʰʠʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʢ ɸʆʈɿ 

(26% ʨʝʟʦʨʙʮʠʷ, 24% ʥʫʣʝʚʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʠʣʠ ʧʠʪʘʥʠʷ. 

ɺ ʮʝʣʦʤ ʥʘ ʚʩʝʭ ʆʈɿ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʄʀ ʩʦʩʪʘʚʣʷʝʪ 3 ʛʦʜʘ, ʠ ʜʦʣʷ ʩʘʤʦʢ 

ʩ ʥʝʠʟʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʄʀ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʦʟʨʝʚʘʥʠʷʤʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʦʙʣʘʜʘʝʪ (ʦʪ 44% ʫ ʩʘʤʦʢ ʉʆʈɿ ʜʦ 65% ʫ ʂʆʈɿ) ʥʘʜ ʛʨʫʧʧʘʤʠ ʩ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʠ 

ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʄʀ. ʅʘ ʃʆʈɿ ʠ ʉʆʈɿ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʩʘʤʢʠ, ʄʀ 

ʢʦʪʦʨʳʭ ʩʦ ʚʨʝʤʝʥʝʤ ʫʤʝʥʴʰʘʝʪʩʷ (34% ʠ 38% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʭʦʨʦʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʧʨʦʮʝʥʪʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʝʟʦʨʙʮʠʠ ʠ ʥʫʣʝʚʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʥʘ ʟʘʚʦʜʝ.  

ʅʘ ʚʩʝʭ ʟʘʚʦʜʘʭ ʢʨʦʤʝ ʂʆʈɿ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʢʨʠʥʦʢ ʚ 

ʩʪʘʥʜʘʨʪʥʦʡ ʥʘʚʝʩʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʥʝʨʝʩʪʘʤʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʠʢʨʠʥʢʠ. ʋ ʩʘʤʦʢ ʩ ʉʆʈɿ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ (ʩʨʝʜʥʠʡ ʧʦ ʛʦʜʫ ʧʦʣʫʯʝʥʠʷ) ʠʟʤʝʥʷʝʪʩʷ ʩʠʣʴʥʝʝ 

ʜʨʫʛʠʭ: ʩ 48 ʠʢʨʠʥʦʢ/ʛ (2015 ʛ.) ʜʦ 42 ʠʢʨʠʥʦʢ/ʛ (2021 ʛ.). ʅʘʠʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (CV) ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʘʤʦʢ ʩ ɹʆʈɿ ï 19%, ʥʘ ʦʩʪʘʣʴʥʳʭ ʟʘʚʦʜʘʭ  ʥʝ 

ʧʨʝʚʳʰʘʝʪ 11%.  

ʇʦʯʪʠ ʥʘ ʚʩʝʭ ʟʘʚʦʜʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʩʭʦʞʝʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ, ʫ ʢʦʪʦʨʳʭ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʠʢʨʳ ʩʪʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ, ʠ ʩʘʤʦʢ, ʫ ʢʦʪʦʨʳʭ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʀʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠʣʠ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ) ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ 

ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠʢʨʳ ʚʩʝʭ ʩʘʤʦʢ ʚ ʪʝʯʝʥʠʝ 7 ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʜʠʥʘʢʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ (ʨʘʟʙʨʦʩ ʦʪ 76 ʜʦ 83%), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʫ ɸʆʈɿ ʠ ɹʆʈɿ (ʦʢʦʣʦ 20%).  

ʈʘʙʦʯʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʦʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʥʘ ʟʘʚʦʜʘʭ 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʨʠʘʙʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʢ ʧʨʠ ʧʨʦʩʣʝʞʠʚʘʥʠʠ ʠʭ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʘʤʦʢ, ʪʘʢ ʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʵʪʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʫʤʤʘʨʥʦ ʧʦ ʚʩʝʤ ʩʘʤʢʘʤ ʟʘ ʚʩʝ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʦʦʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ CV ʚ ʜʠʘʧʘʟʦʥʝ 

19-27%, ʘ ʨʘʙʦʯʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 26-38%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʟʘʚʦʜʘʤ ʥʘʭʦʜʷʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʘʭ: ʨʘʙʦʯʘʷ ï 165,4 (ʉʆʈɿ) ï 255,5 ʪʳʩ.ʰʪ. (ɹʆʈɿ), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ï 7,24 (ɾʆʈɿ) ï

8,06 ʪʳʩ.ʰʪ/ʢʛ (ʃʆʈɿ), ʦʦʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ï 15,47% (ɾʆʈɿ) ï 17,51% (ʃʆʈɿ). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʠʟ ʢʘʞʜʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʦʢʦʣʦ 10 

ʨʳʙ, ʥʝʨʝʩʪʠʚʰʠʭʩʷ ʚ ʦʜʠʥʘʢʦʚʳʝ ʛʦʜʳ. ʂʦʣʝʙʘʥʠʷ ʤʘʩʩʳ ʚʩʝʭ ʩʘʤʦʢ ʦʞʠʜʘʝʤʳʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠʢʨʳ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʣʦʭʠʤʠ ʫʩʣʦʚʠʷʤʠ ʟʠʤʦʚʢʠ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʦ 
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ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʤʘʩʩ ʚʩʝʭ ʨʳʙ ʧʨʠ ʙʦʥʠʪʠʨʦʚʢʝ ʚʝʩʥʦʡ 2015 ʛʦʜʘ ʠ ʚʝʩʥʦʡ 2021 ʛʦʜʘ. ʅʘ 

ʚʩʝʭ ʟʘʚʦʜʘʭ ʢʨʦʤʝ ɾʆʈɿ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʚʳʙʦʨʢʠ ʚʳʨʦʩʣʘ (ʧʨʠʨʦʩʪ ʦʪ 300 ʜʦ 4000 ʛ), 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,45-1,05.  

ʉʘʤʮʳ. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʛʨʫʧʧʳ ʩʘʤʮʦʚ 

ʩ ɹʆʈɿ, ɾʆʈɿ, ʃʆʈɿ ʠ ʉʆʈɿ (ʩʤ. ʪʘʙʣʠʮʫ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʥʝʨʝʩʪʦʚ ʟʘ ʧʝʨʠʦʜ ʦʪ 

ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʜʦ 2021 ʛʦʜʘ ʧʦ ʟʘʚʦʜʘʤ ʩʣʝʜʫʶʱʝʝ: ɹʆʈɿ ʠ ʉʆʈɿ ï 4, ɾʆʈɿ ï 5, ʃʆʈɿ ï 6.  

ʀʥʪʝʨʚʘʣ ʦʪ ʤʦʤʝʥʪʘ ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,8 ʣʝʪ 

(ɾʆʈɿ) ʜʦ 6,4 ʣʝʪ (ʉʆʈɿ). ɼʣʠʪʝʣʴʥʳʡ ʤʝʞʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ ʩʚʷʟʘʥ ʩʦ ʩʪʨʝʩʩʦʤ ʧʦʩʣʝ 

ʧʦʠʤʢʠ ʠ ʘʜʘʧʪʘʮʠʝʡ ʨʳʙ ʢ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʢʦʨʤʘʤ. ʇʦʩʣʝʜʫʶʱʠʡ ʄʀ ʥʘ ʚʩʝʭ ʟʘʚʦʜʘʭ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,5 ʣʝʪ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʮʳ ʥʝʨʝʩʪʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʛʦʜ, ʦʜʥʘʢʦ 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʦʧʫʩʢʘʶʪ ʥʝʨʝʩʪʦʚʳʝ ʢʘʤʧʘʥʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʄʀ ʜʦ 2 ʣʝʪ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʧʨʦʩʣʝʜʠʪʴ ʯʝʪʢʦʡ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ ʄʀ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʘʤʮʦʚ ʥʝ ʫʜʘʣʦʩʴ, ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʨʳʙ ʧʨʝʚʘʣʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

ʆʙʲʝʤ ʩʧʝʨʤʳ ʥʘ ʚʩʝʭ ʟʘʚʦʜʘʭ ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʚʘʨʠʘʙʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ CV (ʦʪ 50 ʜʦ 70%). ɺ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʘʤʮʦʚ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʥʝʨʝʩʪʦʚʦʡ ʢʘʤʧʘʥʠʠ ʥʝ ʩʪʘʚʠʪʩʷ ʮʝʣʴ ʧʦʣʫʯʠʪʴ ʚʝʩʴ ʦʙʲʝʤ ʩʧʝʨʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʫʯʘʶʪ 

ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ (1-2 ʧʦʨʮʠʠ), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ ʠʢʨʳ, ʠ ʵʪʦʪ ʦʙʲʝʤ 

ʬʠʢʩʠʨʫʶʪ ʚ ʨʳʙʦʚʦʜʥʦʤ ʨʝʝʩʪʨʝ. ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʧʨʠ ʵʪʦʤ ʥʘ ʚʩʝʭ ʟʘʚʦʜʘʭ ʠʤʝʝʪ ʙʣʠʟʢʦʝ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 4,56-4,76, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ (<18%), ʥʘ ɹʆʈɿ, ɾʆʈɿ ʠ ʉʆʈɿ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʘʤʮʦʚ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʳʙ ʥʝ ʠʟʤʝʥʷʝʪʩʷ.   

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʫ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʠ ʩʘʤʮʦʚ ʩ ʢʘʞʜʦʛʦ ʆʈɿ 

(ʥʝʨʝʩʪʠʚʰʠʭʩʷ ʚ ʦʜʠʥʘʢʦʚʳʝ ʛʦʜʳ) ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʤʝʜʣʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ (ʫʤʝʥʴʰʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʣʝʥʝʨʝʩʪʦʚʦʛʦ 

ʧʝʨʠʦʜʘ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʩʩʳ ʪʝʣʘ ʚ 2015 ʠ 2021 ʛʛ. (ʧʦ ʩʨʝʜʥʠʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ/ʤʘʢʩʠʤʘʣʴʥʳʤ ʤʘʩʩʘʤ) ʫ ʩʘʤʮʦʚ ʩ ɹʆʈɿ ʠ ɾʆʈɿ  ʥʘʙʣʶʜʘʝʪʩʷ  ʩʦʚʩʝʤ 

ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ (ʥʘ 200-300 ʛ). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʯʨʝʟʤʝʨʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʩʘʤʮʦʚ ʚ ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʷʭ. ʇʨʠ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʧʦʣʫʯʝʥʠʝ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ, ʧʨʠ ʵʪʦʤ ʨʳʙʳ ʥʝ ʫʩʧʝʚʘʶʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʠ ʥʘʙʠʨʘʪʴ ʤʘʩʩʫ. ʋ ʩʘʤʮʦʚ ʩ ʉʆʈɿ ʠ ʃʆʈɿ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʞʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚʩʝ-ʪʘʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʟʘ 

ʫʢʘʟʘʥʥʳʡ  ʧʝʨʠʦʜ  ʦʪ  700  ʜʦ 3000  ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʩʥʦʚʥʳʤ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʦʜʠʥʘʢʦʚʦʛʦ ʛʦʜʘ ʜʦʤʝʩʪʠʢʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʟʘʚʦʜʘʭ 

ʦʪʤʝʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʝ ʄʀ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ 

ʦʜʦʤʘʰʥʠʚʘʥʠʷ, ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʮʠʨʫʝʤʦʡ ʠʢʨʳ (ʜʦʣʷ ʦʩʦʙʝʡ ʩ ʨʝʟʦʨʙʮʠʝʡ ʠ 

ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʦʡ), ʧʨʠʨʦʩʪʫ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʨʳʙ (ʩʥʠʞʝʥʠʶ ʝʛʦ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʟʘʚʦʜʘʭ). ʆʜʥʦʨʦʜʥʘʷ ʚ ʤʦʤʝʥʪ ʚʳʣʦʚʘ ʚʳʙʦʨʢʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʟʘ 11 ʣʝʪ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʆʈɿ ʧʨʠʦʙʨʝʪʘʝʪ ʦʪʣʠʯʠʷ, ʦʙʲʷʩʥʷʝʤʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʩʣʦʚʠʷʤʠ 

ʩʦʜʝʨʞʘʥʠʷ ʨʳʙ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʚʩʝ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ 

ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʷʭ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ  

ʥʘ ʂʘʩʧʠʠ.   

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʩʧʅʀʈʍè) ʠ ʬʠʣʠʘʣ ʧʦ 

ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʅʕʂɸ) çɹʀʆʉè (çʂʘʩʧʅʀʈʍè) 

ʧʨʦʚʦʜʪ̫ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥʥʫ  ʁʥʘ ʧʦʧʦʣʥʝʥʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʙʘʥʢʘ 

çɺʅʀʀʇʈʍè ʦʙʨʘʟʮʘʤʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʅʕʂɸ çɹʀʆʉè. ɺʩʝ ʦʙʨʘʟʮʳ ʩʧʝʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, 

ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʢʦʣʣʝʢʮʠʠ ʢʨʠʦʙʘʥʢʘ çɺʅʀʀʇʈʍè ʚ 2021 ʛ., ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʝ ʛʝʥʝʨʘʮʠʡ, ʢʘʯʝʩʪʚʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘʣʣʝʣʴʥʦʤ ʩʦʩʪʘʚʝ ʠ 

ʢʦʤʙʠʥʘʮʠʠ ʘʣʣʝʣʝʡ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʘʭ ʢʘʞʜʦʡ ʦʩʦʙʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʧʨʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʩʧʝʨʤʳ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 

ʇʦʧʦʣʥʝʥʠʝ ʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʘʤʮʦʚ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʩʜʚʠʛʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʦʢʠ ʥʝʨʝʩʪʘ ʠ, ʚ ʩʣʫʯʘʝ ʛʠʙʝʣʠ ʨʳʙ, ʩʦʭʨʘʥʷʪʴ ʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ. ʍʨʘʥʝʥʠʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʘʤʮʦʚ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʢʘʢ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, 

ʪʘʢ ʠ ʜʣʷ ʪʦʚʘʨʥʦʛʦ ʦʩʝʪʨʦʚʦʜʩʪʚʘ. ɼʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʝʟʝʨʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʘʜʳʚʘʪʴ ʚ ʢʨʠʦʙʘʥʢ ʦʙʨʘʟʮʳ ʩʧʝʨʤʳ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʳʙ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʠ ʨʳʙʦʚʦʜʘʤʠ ʩ 

ʅʕʂɸ çɹʀʆʉè ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʩʧʅʀʈʍè) ʩʦʚʤʝʩʪʥʦ 

ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʨʠʦʙʠʦʣʦʛʠʠ ʬʠʣʠʘʣʘ ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʨʳʙʥʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʌɻɹʅʋ çɺʅʀʈʆè (çɺʅʀʀʇʈʍè) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʅʕʂɸ çɹʀʆʉè ʩ 

2019 ʛ. ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʙʘʥʢʘ (ʅʊɻɹ) çɺʅʀʀʇʈʍè ʦʙʨʘʟʮʘʤʠ ʩʧʝʨʤʳ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ 

ʅʕʂɸ çɹʀʆʉè. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʳʙ ʦʪʙʠʨʘʝʪʩʷ ʩʧʝʨʤʘ, ʢʦʪʦʨʘʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ɺʩʝ ʦʙʨʘʟʮʳ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʦʣʣʝʢʮʠʶ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʘʥʢʘ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. 
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ɺ 2021 ʛ. ʥʘ ʅʕʂɸ çɹʀʆʉè ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʢʦʣʣʝʢʮʠʠ 

ʅʊɻɹ ʩʧʝʨʤʘ 23 ʵʢʟ. ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ (ʢʘʢ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ 

(ʦʜʦʤʘʰʥʝʥʥʳʭ) ʨʳʙ, ʪʘʢ ʠ ʦʩʦʙʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ (ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʅʕʂɸ çɹʀʆʉè ʤʝʪʦʜʦʤ çʦʪ ʠʢʨʳè)): 1 ʵʢʟ. ʘʤʫʨʩʢʦʛʦ ʦʩʝʪʨʘ, 5 ʵʢʟ. ʙʝʣʫʛʠ, 15 ʵʢʟ. ʩʪʝʨʣʷʜʠ 

ʠ 2 ʵʢʟ. ʩʝʚʨʶʛʠ. ɺʳʚʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪʦʚʳʡ ʨʝʞʠʤ ʧʨʦʭʦʜʠʣ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʧʨʝʜʥʝʨʝʩʪʦʚʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʳʜʝʨʞʠʚʘʥʠʷ: ʜʣʷ ʙʝʣʫʛʠ, ʘʤʫʨʩʢʦʛʦ 

ʦʩʝʪʨʘ, ʩʪʝʨʣʷʜʠ - ʚ ʨʘʥʥʠʝ (ʘʧʨʝʣʴ), ʜʣʷ ʩʝʚʨʶʛʠ ï ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʦʢʠ (ʠʶʥʴ) (ʏʝʙʘʥʦʚ ʠ 

ʜʨ., 2004). ɼʣʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ 

ʛʦʥʘʜʦʪʨʦʧʥʦʛʦ ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï çʉʫʨʬʘʛʦʥè (ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʧʦé, 2010). ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʩʘʤʮʦʚ ʙʳʣʦ ʦʜʥʦʢʨʘʪʥʳʤ. ʉʦʟʨʝʚʘʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʨʦʭʦʜʠʣʦ ʚ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ (ʏʝʙʘʥʦʚ, ɻʘʣʠʯ, 2013). ɸʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʰʢʘʣʝ ʇʝʨʩʦʚʘ (ɻʝʨʘʩʠʤʦʚ, 2003). ʆʙʨʘʟʮʳ ʩʧʝʨʤʳ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʨʠʦʙʠʦʣʦʛʠʠ çɺʅʀʀʇʈʍè (ɼʦʢʠʥʘ ʠ ʜʨ., 2020). 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʯʠʩʪʢʫ ʪʦʪʘʣʴʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʜʩʦʨʙʮʠʦʥʥʳʭ 

ʢʦʣʦʥʢʘʭ (Ivanova et al., 2006). ʆʙʨʘʟʮʳ ʷʜʝʨʥʦʡ ɼʅʂ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʘʤ An20, Afug41, Afug51, AoxD165, AoxD161, ʦʧʠʩʘʥʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ (Zane et al., 2002; Henderson, King, 2002; Welsh, May, 2006). ʇʘʥʝʣʴ ʠʟ ʧʷʪʠ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʌɻɹʅʋ 

çɺʅʀʈʆè (ɹʘʨʤʠʥʮʝʚʘ, ʄʶʛʝ, 2013) ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ɺʂʌ ʌɻɹʅʋ çɺʅʀʈʆè 

(çʂʘʩʧʅʀʈʍè). ɸʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʜʚʝʨʛʘʣʠ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʤʫ 

ʨʘʟʜʝʣʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ABI-3500 Genetic ɸnalyzer 

(Applied Biosistem, USA), ʠʜʝʥʪʠʬʠʮʠʨʫʷ ʜʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚ ʧʨʦʛʨʘʤʤʝ GeneMapper 

4.1. 

ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʩʘʤʮʦʚ) ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ 

ʨʳʙ, ʙʠʦʤʘʪʝʨʠʘʣ ʢʦʪʦʨʳʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʅʊɻɹ, ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʮʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

 

ɺʠʜ  
ʇʨʦʠʩʭʦʞ-

ʜʝʥʠʝ
1 ɻʦʜ

2 
ʄʘʩʩʘ, ʢʛ ɻʝʥʝʨʘʮʠʷ 

ʄʝʞʥʝʨʝʩʪʦ-

ʚʳʡ ʮʠʢʣ
 

ɸʢʪʠʚʥʦʩʪʴ 

ʩʧʝʨʤʠʝʚ, 

ʙʘʣʣ
 

ɸʤʫʨʩʢʠʡ ʦʩʝʪʨ ʈʄʉ 2009 14,8 - - 5 

ɹʝʣʫʛʘ 

ɼʦʤ. 2006 81,2-92,9 IV-V 2-8 4-5 

ʈʄʉ 
1994-

2000 
46,2-91,0 I-II  2 4-5 

ʉʝʚʨʶʛʘ 
ɼʦʤ. 2012 5,6 - - 5 

ʈʄʉ 2003 4,9 - - 5 

ʉʪʝʨʣʷʜʴ 
ɼʦʤ. 2012 1,8-4,0 V-VII  1-2 4-5 

ʈʄʉ 2007 2,6 V 1-2 4-5 

ʇʨʠʤʝʯʘʥʠʝ: 
1 
ʈʄʉ ï ʦʩʦʙʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ çʦʪ ʠʢʨʳè ʠ ʚʳʨʘʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʅʕʂɸ 

çɹʀʆʉè;  - ɼʦʤ. ï ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʅʕʂɸ çɹʀʆʉè; 
2
 ɻʦʜ ʨʦʞʜʝʥʠʷ ʨʳʙ ʜʣʷ ʈʄʉ, ʛʦʜ ʟʘʛʦʪʦʚʢʠ ʨʳʙ ʜʣʷ ɼʦʤ. 

 

ʉʦʟʨʝʚʘʥʠʝ ʩʘʤʮʘ ʘʤʫʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʩʘʤʮʦʚ ʩʝʚʨʶʛʠ ʚ 2021 ʛʦʜʫ ʙʳʣʦ ʧʝʨʚʳʤ. 

ʉʘʤʮʳ ʙʝʣʫʛʠ ʙʳʣʠ ʧʦʚʪʦʨʥʳʭ ʛʝʥʝʨʘʮʠʡ, ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʦʪ 

5 ʜʦ 6 ʨʘʟ, ʤʝʞʥʝʨʝʩʪʦʚʳʡ ʮʠʢʣ ʢʦʣʝʙʘʣʩʷ ʦʪ 2 ʜʦ 8 ʣʝʪ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʝʨʣʷʜʠ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʥʝʨʝʩʪʦʚʳʭ ʢʘʤʧʘʥʠʷʭ, ʠʭ ʤʝʞʥʝʨʝʩʪʦʚʳʡ ʮʠʢʣ 

ʩʦʩʪʘʚʣʷʣ 1-2 ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʡ ʢʘʢ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʨʳʙ, ʪʘʢ ʠ ʦʩʦʙʝʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʝʚʳʰʘʣʦ 5 ʨʘʟ. ɸʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʠʝʚ ʚʩʝʭ ʩʘʤʮʦʚ ʙʳʣʘ ʥʝ ʥʠʞʝ 

4-5 ʠ 5 ʙʘʣʣʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʦʪʤʝʯʘʣʠʩʴ ʘʣʣʝʣʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʩʝʪʨʦʚʳʭ ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʨʘʡʦʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ɹʘʨʤʠʥʮʝʚʦʡ ʠ ʄʶʛʝ (2013). ʂʦʣʠʯʝʩʪʚʦ ʘʣʣʝʣʝʡ ʚ ʧʷʪʠ 

ʣʦʢʫʩʘʭ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 13 ʜʦ 31, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 
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ʦʩʦʙʝʡ. ʋ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʜʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ (ʩʪʝʨʣʷʜʴ, ʙʝʣʫʛʘ ʠ ʩʝʚʨʶʛʘ) ʥʘʙʣʶʜʘʣʠʩʴ 

ʤʦʥʦʤʦʨʬʥʳʝ ʣʦʢʫʩʳ (ʪʘʙʣʠʮʘ 2). 

ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʘʤʮʘ, ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ, 

ʚʥʦʩʷʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ. ɺ ʥʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʚʢʣʶʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʚʠʜ, ʧʦʣ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʩʦʙʠ (ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʘʷ 

ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ), ʵʣʝʢʪʨʦʥʥʘʷ ʤʝʪʢʘ (ʯʠʧ), ʤʝʩʪʦ ʦʪʙʦʨʘ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ 

ʘʣʣʝʣʴʥʳʡ ʩʦʩʪʘʚ ʧʷʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. 

 

ʊʘʙʣʠʮʘ 2. ɻʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʮʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

 
ɺʠʜ ʂʦʣʠʯʝʩʪʚʦ 

ʘʣʣʝʣʝʡ 

ʂʦʣʠʯʝʩʪʚʦ 

ʤʦʥʦʤʦʨʬʥʳʭ 

ʣʦʢʫʩʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʤʦʟʠʛʦʪʥʳʭ ʦʩʦʙʝʡ (ʤʦʥʦʤʦʨʬʥʳʡ 

ʣʦʢʫʩ) 

ɸʤʫʨʩʢʠʡ ʦʩʝʪʨ 18 - - 

ʉʪʝʨʣʷʜʴ 31 4 9 (An20), 2 (Afug41), 9 (Afug51), 1 (AoxD161) 

ɹʝʣʫʛʘ 13 4 2 (An20), 1 (Afug51), 3 (AoxD165), 5 (AoxD161) 

ʉʝʚʨʶʛʘ 15 1 2 (An20) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʮʳ ʩʧʝʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩ ʅʕʂɸ çɹʀʆʉè, 

ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʙʘʥʢʘ ʩʧʝʨʤʳ (ʅʊɻɹ) 

çɺʅʀʀʇʈʍè ʚ 2021 ʛ., ʩʦʜʝʨʞʘʪ ʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ ʩ ʫʯʝʪʦʤ 

ʜʘʥʥʳʭ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʝ ʛʝʥʝʨʘʮʠʡ, ʢʘʯʝʩʪʚʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘʣʣʝʣʴʥʦʤ 

ʩʦʩʪʘʚʝ ʠ ʢʦʤʙʠʥʘʮʠʠ ʘʣʣʝʣʝʡ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʘʭ ʢʘʞʜʦʡ ʦʩʦʙʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʙʠʦʣʦʛʠʠ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ (Silurus glanis 

L.). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʦʟʨʝʚʘʥʠʶ ʤʦʣʦʜʠ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʨʘʱʝʥʥʘʷ ʚ ʩʪʘʙʠʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ (24Üʉ) 

ʤʦʣʦʜʴ, ʧʦʢʘʟʘʣʘ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʦʙʷʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʧʨʠ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʜʠʘʧʘʟʦʥ 19,6-23Üʉ). ʇʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 25Üʉ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʠ ʯʠʩʣʘ ʘʥʦʤʘʣʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʦʪʨʳʚʘʥʠʝ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʙʨʠʦʥʳ, Silurus glanis, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʦʥ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ - ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ (Silurus glanis Linnaeus, 1758) ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ 

ʧʨʠ ʨʘʟʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʉʘʨʘʪʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè ʚ ʩ. ʉʘʙʫʨʦʚʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ IV ʟʦʥʝ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʘʷ ʠʢʨʘ, ʧʨʝʜʣʠʯʠʥʢʠ ʠ ʣʠʯʠʥʢʠ ʩʦʤʘ 

ʝʚʨʦʧʝʡʩʢʦʛʦ (S. glanis L.). 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠʢʨʳ, ʩ ʤʦʤʝʥʪʘ ʟʘʢʣʘʜʢʠ ʜʦ ʤʘʩʩʦʚʦʛʦ ʚʳʢʣʝʚʘ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʙʠʥʦʢʫʣʷʨʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ (ʇʨʘʚʜʠʥ, 1966). 

ɺ ʞʠʟʥʠ ʣʶʙʦʛʦ ʚʠʜʘ ʨʳʙ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʨʳʙ ʦʪʚʦʜʠʪʩʷ ʵʤʙʨʠʦʥʘʣʴʥʦʤʫ 

ʧʝʨʠʦʜʫ (ʂʘʫʬʤʘʥ, 1990; ʅʠʢʦʣʴʩʢʠʡ, 1954). ʂʘʢ ʦʪʤʝʯʘʝʪ ʉ.ɻ. ʂʨʳʞʘʥʦʚʩʢʠʡ, ʧʝʨʠʦʜ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʥʠʢʘʣʝʥ ʧʦ ʩʚʦʝʤʫ ʟʥʘʯʝʥʠʶ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʨʦʠʩʭʦʜʠʪ ʘʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʨʳʙ ʢ ʫʩʣʦʚʠʷʤ ʨʘʟʚʠʪʠʷ. ʀʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʘʚʪʦʨʳ (ʂʨʳʞʘʥʦʚʩʢʠʡ, 1948, ʃʝʛʢʦʜʠʤʦʚʘ, 

2003) ʚʳʜʝʣʷʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʩʚʝʜʝʥʠʡ ʦ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ɸʥʦʤʘʣʴʥʳʝ ʵʤʙʨʠʦʥʳ S. glanis, ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʳʚʘʥʠʝ ʞʝʣʪʦʯʥʦʛʦ 

ʤʝʰʢʘ ʥʘ ʩʪʘʜʠʠ ʚʳʢʣʝʚʘ. 
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ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚʝʨʭʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʦʨʦʛʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʢʨʳ 

ʠ ʵʤʙʨʠʦʥʦʚ S. glanis ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 24Üʉ (ʂʨʳʞʘʥʦʚʩʢʠʡ, 1949). ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʵʤʙʨʠʦʥʦʚ (ʜʦ 73%) ʧʨʠ 

ʠʥʢʫʙʘʮʠʠ ʧʨʠ 25Üʉ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʘ ʜʦ ʦʪʤʝʪʢʠ 

25Üʉ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʦʪʨʳʚʘʥʠʝ 

ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʛʠʙʝʣʠ ʵʤʙʨʠʦʥʦʚ (ʈʠʩʫʥʦʢ 1). 

 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʚ ʨʘʥʥʝʤ ʦʥʪʦʛʝʥʝʟʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ: 

ʢʦʥʪʨʦʣʴʥʘʷ (ʥʝʩʪʘʙʠʣʴʥʳʡ ʨʝʞʠʤ, 19,6-23Üʉ) ʠ ʦʧʳʪʥʘʷ (ʧʦʩʪʦʷʥʥʳʡ ʨʝʞʠʤ, 24Üʉ).  

ʇʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ 

ʩʠʩʪʝʤʳ ʧʨʷʤʦʪʦʯʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʤʦʪʦʯʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ çAqua 

El Flow 300è (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ʉʠʩʪʝʤʘ ʧʨʷʤʦʪʦʯʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ. 

 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʤʘʩʩʦʚʳʡ ʥʝʨʝʩʪ ʩʦʤʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʤʘʝ-ʠʶʥʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20-24Üʉ, ʛʠʧʦʬʠʟʘʨʥʦʝ ʠʥʲʝʮʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʯʠʥʘʶʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 22Üʉ (ʂʦʟʣʦʚ, 1998). 

ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʥʝʨʝʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (22,1Üʉ) ʧʨʦʠʟʚʝʣʠ ʦʙʣʦʚ ʟʝʤʣʷʥʳʭ ʩʘʜʢʦʚ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ S. glanis ʠ ʧʦʤʝʩʪʠʣʠ ʠʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʝʪʯʘʪʳʝ ʢʘʤʝʨʳ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ (ʃʝʛʢʦʜʠʤʦʚʘ, 2019). ʉʪʠʤʫʣʷʮʠʶ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʛʠʧʦʬʠʟʘʨʥʳʭ ʠʥʲʝʢʮʠʡ (ɻʝʨʙʠʣʴʩʢʠʡ, 1975). 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʠʥʲʝʢʮʠʷʤʠ ʩʦʩʪʘʚʠʣ 11,5 ʯʘʩʦʚ, ʜʦʟʠʨʦʚʢʘ ʜʣʷ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʠʥʲʝʮʠʨʦʚʘʥʥʦ 4 ʩʘʤʢʠ, ʤʘʩʩʦʡ 8-10 ʢʛ ʠ 2 ʩʘʤʮʘ, 

ʤʘʩʩʦʡ 13 ʠ 17 ʢʛ.  
 

ʊʘʙʣʠʮʘ. ɼʦʟʠʨʦʚʢʘ ʛʠʧʦʬʠʟʦʚ ʧʨʠ ʛʦʨʤʦʥʘʣʴʥʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 
ʅʦʤʝʨ ʠʥʲʝʢʮʠʠ ʉʘʤʢʠǀ ʉʘʤʮʳǁ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 0,5 ʤʛ/ʢʛ 3 ʤʛ/ʢʛ 

ʈʘʟʨʝʰʘʶʱʘʷ 3 ʤʛ/ʢʛ 2 ʤʛ/ʢʛ 

 

ʋʯʠʪʳʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ ʙʠʦʪʝʭʥʠʢʠ ʨʘʟʚʝʜʝʥʠʷ ʩʦʤʘ ʝʚʨʦʧʝʡʩʢʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʩʘʤʦʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ ʷʚʣʷʝʪʩʷ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʢʨʘ ʦʪ 

ʦʜʥʦʡ ʩʘʤʢʠ ʤʘʩʩʦʡ 8 ʢʛ ʠ ʤʦʣʦʢʠ ʦʪ ʦʜʥʦʛʦ ʩʘʤʮʘ, ʤʘʩʩʦʡ 17 ʢʛ. ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠʢʨʳ 

ʧʨʦʚʝʣʠ ʧʦʣʫʩʫʭʠʤ ʤʝʪʦʜʦʤ. ʀʥʢʫʙʠʨʦʚʘʥʠʝ ʠʢʨʳ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʘʧʧʘʨʘʪʘʭ ɺʝʡʩʘ ʦʙʲʝʤʦʤ 

8 ʣʠʪʨʦʚ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ (ʢʦʥʪʨʦʣʴ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

(ʦʧʳʪ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʤʦʪʦʯʥʦʛʦ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʅʦʨʤʘ ʟʘʛʨʫʟʢʠ 

ʘʧʧʘʨʘʪʦʚ ɺʝʡʩʘ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ ʧʦ 0,5 ʢʛ. 

ʇʝʨʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʢʦʨʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʨʘʟʚʠʪʠʷ ʩʪʘʣʠ ʟʘʤʝʪʥʳ ʫʞʝ ʥʘ ʩʪʘʜʠʠ 

ʟʘʢʣʘʜʢʠ ʥʝʨʚʥʦʡ ʪʨʫʙʢʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʦʢʦʣʦ 60% 

ʵʤʙʨʠʦʥʦʚ, ʚ ʢʦʥʪʨʦʣʝ ʵʪʦ ʙʳʣʦ ʣʠʰʴ ʫ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʚʝʣʠ ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʦʙʝʠʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ (ʈʠʩʫʥʦʢ 3). ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʘ ʚ ʢʦʥʪʨʦʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʠʯʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʥʝʚʥʦʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ (0,5-1,7Üʉ). 

 

 
 

ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʟʘ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʷ. 

 

ʇʨʦʮʝʥʪ ʘʥʦʤʘʣʴʥʳʭ ʵʤʙʨʠʦʥʦʚ (ʥʝʜʦʨʘʟʚʠʪʳʝ ʞʘʙʝʨʥʳʝ ʢʨʳʰʢʠ, ʥʝʜʦʨʘʟʚʠʪʠʝ 

ʭʚʦʩʪʘ, ʛʦʣʦʚʳ ʠ ʧʣʘʚʥʠʢʦʚ) ʙʳʣ ʥʝʙʦʣʴʰʠʤ ʠ ʩʦʩʪʘʚʠʣ 4,7 % ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 14 % ʚ 

ʢʦʥʪʨʦʣʝ.  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʦʤʘ ʚʥʫʪʨʠ ʦʙʦʣʦʯʝʢ ʩʦʩʪʘʚʣʷʝʪ 54 ʯ 30 ʤʠʥ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 24Áʉ ʠ 59 ʯ 15 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 19,6-23 Áʉ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʤʙʨʠʦʥʳ, ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ (24Üʉ), 

ʧʦʢʘʟʘʣʠ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ, 70,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 55% ʚ ʢʦʥʪʨʦʣʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʘʥʦʤʘʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʵʤʙʨʠʦʥʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣ 4,7%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 14% ʚ 

ʢʦʥʪʨʦʣʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ 

ʤʦʣʦʜʠ S. glanis ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʦʙʷʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʃʝʛʢʦʜʠʤʦʚʘ, ɿ.ʀ., ɻ.ɺ. ʉʠʣʴʥʠʢʦʚʘ, ɻ.ɸ. ʍʘʥʜʦʞʢʦ, ɺ.ʇ. ʄʘʩʣʠʢʦʚ, ʉ.ʅ. ʄʘʢʘʨʦʚ 

2003. ʆʩʥʦʚʳ ʟʘʚʦʜʩʢʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Silurus glanis L.). 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ: çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʙʦʚʦʜʩʪʚʘ 

ʥʘ ʋʨʘʣʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷè (ʢ 30-ʣʝʪʠʶ ʩʦʟʜʘʥʠʷ ʇʝʨʤʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻʦʩʅʀʆʈʍ ʠ 10-ʣʝʪʠʶ ʬʠʨʤʳ çɻʠʜʨʦʙʠʦʣʦʛʠʷè). ɽʢʘʪʝʨʠʥʙʫʨʛ. 35-38 ʩ. 

ʃʝʛʢʦʜʠʤʦʚʘ ɿ.ʀ., ʉʠʣʴʥʠʢʦʚʘ ɻ.ɺ., ʄʘʩʣʠʢʦʚ ɺ.ʇ., ʂʠʷʰʢʦ ɺ.ɺ., ɸʣʝʢʩʘʥʜʨʦʚ ʗ.ɺ., 

ɻʘʰʥʠʢʦʚ ʄ.ʇ. 2019. ʇʦʧʦʣʥʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʩʦʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Silurus glanis L.) 

ʟʘʚʦʜʩʢʠʤ ʤʝʪʦʜʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʸʥʥʘʷ 

110-ʣʝʪʠʶ ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ çɾʠʚʳʝ ʩʠʩʪʝʤʳ: ʧʝʨʝʜʦʚʳʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʫʯʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷè. ʉʘʨʘʪʦʚ: ʠʟʜ-ʚʦ 

ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çɸʤʠʨʠʪè, ʩ. 182-184. 

ʅʠʢʦʣʴʩʢʠʡ, ɻ.ɺ. 1954. ʏʘʩʪʥʘʷ ʠʭʪʠʦʣʦʛʠʷ - ʠʟʜʘʥʠʝ ʚʪʦʨʦʝ, ʠʩʧʨʘʚʣʝʥʥʦʝ ʠ 

ʜʦʧʦʣʥʝʥʥʦʝ. ʄ.: ʉʦʚʝʪʩʢʘʷ ʥʘʫʢʘ. 458 ʩ. 
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ʣʝʱʘ Brama japonica ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 
 

ɸ.ʆ. ɹʝʟʚʝʨʭʥʷʷ
1,2
,  ɼ.ʉ. ʂʫʨʥʦʩʦʚ

1
, ɺ.ʀ. ʇʦʣʷʥʠʯʢʦ

1 
 
 

 

1
ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ "ɺʅʀʈʆ" (çʊʀʅʈʆè), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

2
ʌɻɸʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪè, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

E-mail: denkurnos@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʠʪʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʧʦʥʩʢʦʛʦ 

ʤʦʨʩʢʦʛʦ ʣʝʱʘ Brama japonica ʚ ʉɿʊʆ ʣʝʪʦʤ 2022. ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʩʢʦʧʣʝʥʠʷʤʠ ʣʝʱʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʝʛʦ ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ ʧʠʱʝʚʦʛʦ ʦʙʲʝʢʪʘ ï 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ Sardinops melanostictus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ ʣʝʱ, ʭʠʱʥʳʝ ʨʳʙʳ, ʧʠʪʘʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, Brama 

japonica, Sardinops melanostictus. 

 

ʗʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ ʣʝʱ Brama japonica ï ʤʘʩʩʦʚʳʡ ʭʠʱʥʳʡ ʵʧʠʧʝʣʘʛʠʯʝʩʢʠʡ ʚʠʜ, 

ʦʙʠʪʘʶʱʠʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʉʘʚʠʥʳʭ, 1993). ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʤʦʨʩʢʦʛʦ 

ʣʝʱʘ ʩʚʷʟʘʥ ʩ ʤʠʛʨʘʮʠʷʤʠ ʤʝʞʜʫ ʩʫʙʘʨʢʪʠʯʝʩʢʠʤ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤʠ ʚʦʜʘʤʠ. ʄʦʣʦʜʴ ʣʝʱʘ 

(ʜʦ 30 ʩʤ) ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʜʝʨʞʠʪʩʷ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʚʦʜʘʭ, ʪʦʛʜʘ ʢʘʢ ʢʨʫʧʥʳʝ ʦʩʦʙʠ ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ ʧʝʨʝʭʦʜʷʪ ʚ ʟʦʥʫ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʠʥʪʝʥʩʠʚʥʳʡ ʥʘʛʫʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʦʤʠʥʠʨʫʝʪ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʩʘʨʜʠʥʘ Sardinops melanostictus - ʤʘʩʩʦʚʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʵʧʠʧʝʣʘʛʠʯʝʩʢʘʷ 

ʨʳʙʘ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʘʨʜʠʥʘ ʠʟʚʝʩʪʥʘ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʬʣʫʢʪʫʘʮʠʷʤ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʠʣʠ ʩʦʢʨʘʱʝʥʠʷʤ ʦʙʣʘʩʪʠ 

ʦʙʠʪʘʥʠʷ (ʐʫʥʪʦʚ, 2001; ɼʫʜʘʨʝʚ, ʂʝʥʷ, 1986). ɺʦ ʚʨʝʤʷ ʧʨʝʜʳʜʫʱʝʡ ʚʩʧʳʰʢʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ (80ï90-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ) ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʦʩʥʦʚʫ ʨʘʮʠʦʥʘ ʷʧʦʥʩʢʦʛʦ 

ʤʦʨʩʢʦʛʦ ʣʝʱʘ (Wada, Murata, 1985), ʥʦ ʩ 1989 ʛʦʜʘ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʥʘʯʠʥʘʝʪ 

ʠʛʨʘʪʴ ʷʧʦʥʩʢʠʡ ʘʥʯʦʫʩ, ʝʛʦ ʜʦʣʷ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʠ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʦʥ ʩʦʩʪʘʚʣʷʣ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ ʷʧʦʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʝʱʘ (ʉʘʚʠʥʳʭ, 1993). ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʣ ʩ ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʠʭʪʠʦʮʝʥʘ, ʚʳʨʘʞʘʶʱʝʡʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʩʘʨʜʠʥʳ ʠ ʚʦʟʨʘʩʪʘʥʠʠ ʙʠʦʤʘʩʩʳ ʘʥʯʦʫʩʘ (ʊʝʨʝʭʦʚ, 1991). ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʩ 2016 ʛʦʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʠʭʪʠʦʮʝʥʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʘʥʯʦʫʩʘ ʠ ʨʦʩʪʦʤ 

ʙʠʦʤʘʩʩʳ ʩʘʨʜʠʥʳ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʧʠʪʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʦʨʩʢʦʛʦ 

ʣʝʱʘ. 

ɺ ʠʶʥʝ-ʠʶʣʝ (31.05ï04.07) 2022 ʛʦʜʘ ʥʘ ʅʀʉ çʊʀʅʈʆè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʪʨʘʣʦʚʘʷ 

ʩʲʝʤʢʘ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʉʝʪʢʫ ʠʟ 91 ʪʨʘʣʦʚʦʡ 

ʩʪʘʥʮʠʠ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʩʲʝʤʢʠ, ʬʦʨʤʠʨʦʚʘʣʠ 10 ʤʝʨʠʜʠʦʥʘʣʴʥʦ-ʰʠʨʦʪʥʳʭ ʨʘʟʨʝʟʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʶʛʦ-ʟʘʧʘʜ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʚʜʦʣʴ ʣʠʥʠʠ, ʟʘʜʘʚʘʝʤʦʡ 

ʦʩʪʨʦʚʘʤʠ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ (ʨʠʩ. 1). 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʣʦʚʦʡ ʫʯʝʪʥʦʡ ʩʲʝʤʢʠ ʷʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ ʣʝʱ Brama japonica 

ʚʩʪʨʝʪʠʣʩʷ ʚ ʪʨʝʭ ʪʨʘʣʝʥʠʷʭ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʪʨʘʣʦʚʳʭ ʩʪʘʥʮʠʡ 

ʅʀʉ çʊʀʅʈʆè ʚ ʠʶʥʝ-ʠʶʣʝ 2022 ʛ. 

ʈʠʤʩʢʠʝ ʮʠʬʨʳ, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï 

ʙʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ. ʂʨʘʩʥʘʷ 

ʣʠʥʠʷ ï ʛʨʘʥʠʮʘ ʀʕɿ ʈʌ. 

ʈʠʩʫʥʦʢ 2. ɺʩʪʨʝʯʘʝʤʦʩʪʴ Brama 

japonica ʚ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʠʶʥʝ-

ʠʶʣʝ 2022 ʛ. 

 

ɺʩʝʛʦ ʙʳʣʦ ʧʦʡʤʘʥʦ 24 ʦʩʦʙʠ ʷʧʦʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʝʱʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ 

ʩʦʩʪʘʚʠʣʦ 1:1 (12 ʩʘʤʦʢ ʠ 12 ʩʘʤʮʦʚ). ɺ ʩʨʝʜʥʝʤ ʩʘʤʮʳ ʙʳʣʠ ʢʨʫʧʥʝʝ ʩʘʤʦʢ. ɼʣʠʥʘ ʩʘʤʦʢ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 38,2 ʜʦ 43,2 ʩʤ, ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 41,3 ʩʤ, ʤʘʩʩʘ ï ʦʪ 1089 ʜʦ 1630 ʛ., 

ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 1388 ʛ. ɼʣʠʥʘ ʩʘʤʮʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 39 ʜʦ 46,6 ʩʤ, ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ 42,5 ʩʤ, ʤʘʩʩʘ ï ʦʪ 1140 ʜʦ 1866 ʛ., ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 1518 ʛ. (ʨʠʩ. 3). 

ɺʩʝ ʧʦʡʤʘʥʥʳʝ ʩʘʤʮʳ ʙʳʣʠ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʠ ʠʤʝʣʠ ʩʪʘʜʠʶ ʟʨʝʣʦʩʪʠ III, ʪʘʢʞʝ, ʢʘʢ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʘʤʦʢ, ʦʜʥʘʢʦ ʩʨʝʜʠ ʩʘʤʦʢ ʚʩʪʨʝʪʠʣʠʩʴ 2 ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ (ʩʪ. ʟʨ. II), 1 

ʛʦʪʦʚʘʷ ʢ ʥʝʨʝʩʪʫ (ʩʪ. ʟʨ. V) ʠ 1 ʦʪʥʝʨʝʩʪʠʚʰʘʷʩʷ ʦʩʦʙʴ (ʩʪ. ʟʨ. VIïII).  

 

 

         
 

 

ʈʠʩʫʥʦʢ 3. ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʠ 

ʤʘʩʩʳ ʪʝʣʘ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ Brama 

japonica, ʧʦʡʤʘʥʥʳʭ ʚ ʚʝʨʭʥʝʡ 

ʵʧʠʧʝʣʘʛʠʘʣʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʠʶʥʝ-ʠʶʣʝ 2022 ʛ. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʱʠ ʚ ʞʝʣʫʜʢʘʭ ʷʧʦʥʩʢʦʛʦ 

ʤʦʨʩʢʦʛʦ ʣʝʱʘ Brama japonica, 

ʧʦʡʤʘʥʥʦʛʦ ʚ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ ʚ ʠʶʥʝ-ʠʶʣʝ 2022 ʛ. 
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ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 23 ʞʝʣʫʜʢʘ Brama 

japonica ʠʟ 3 ʫʣʦʚʦʚ. ʆʩʥʦʚʫ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʣ ʥʝʢʪʦʥ: ʤʦʣʦʜʴ ʩʘʨʜʠʥʳ ʠʚʘʩʠ Sardinops 

melanostictus ï 57,2%, ʢʘʣʠʬʦʨʥʠʡʩʢʠʡ ʩʠʤʙʦʣʦʬʦʨ Symbolophorus californiensis ï 35,3%, 

ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʯʠʥʢʠ ʨʳʙ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ ï 7,5 % (ʨʠʩ. 4). ʀʥʜʝʢʩ 

ʥʘʧʦʣʥʝʥʠʷ ʞʝʣʫʜʢʘ ʷʧʦʥʩʢʠʭ ʤʦʨʩʢʠʭ ʣʝʱʝʡ ʙʳʣ ʚʳʩʦʢʠʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 134,6 . 

ʀʟ ʪʨʦʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʧʠʱʝʚʳʤ ʦʙʲʝʢʪʦʤ ʷʧʦʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʝʱʘ ʷʚʣʷʝʪʩʷ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʩʘʨʜʠʥʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʤʳ ʨʝʰʠʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʉɿʊʆ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ ʠ ʩʢʦʧʣʝʥʠʤ̫ʠ ʷʧʦʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʣʝʱʘ 

(ʨʠʩ. 5). ʆʞʠʜʘʝʤʦ ʣʝʱ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʨʘʡʦʥʝ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ.  

 

 
 

ʈʠʩʫʥʦʢ 5. ʋʣʦʚʳ ʣʝʱʘ Brama japonica (ʵʢʟ./ʯʘʩ) ʥʘ ʬʦʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ Sardinops melanostictus (ʪʳʩ.ʵʢʟ./ʤʠʣʷ
2
) ʚ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ 

ʉɿʊʆ ʚ ʠʶʥʝ-ʠʶʣʝ 2022 ʛ. ʀʟʦʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʣʦʚʦʡ ʫʯʝʪʥʦʡ ʩʲʝʤʢʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ 

ʠʶʥʝ-ʠʶʣʝ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʷʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ ʣʝʱ Brama japonica 

ʚʩʪʨʝʪʠʣʩʷ ʚ ʪʨʝʭ ʪʨʘʣʝʥʠʷʭ. ʉʨʝʜʠ ʧʦʡʤʘʥʥʳʭ ʨʳʙ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʘʤʮʳ, ʪʘʢ ʠ ʩʘʤʢʠ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʡ ʷʚʣʷʣʠʩʴ ʧʦʣʦʚʦʟʨʝʣʳʤʠ.  ʆʩʥʦʚʫ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʣʝʱʘ ʩʦʩʪʘʚʣʷʣʘ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʩʘʨʜʠʥʘ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʳʷʚʠʚ 

ʤʝʩʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʨʜʠʥʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ ʤʦʨʩʢʦʛʦ ʣʝʱʘ. 
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ɺʣʠʷʥʠʝ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʤʘʩʣʘʤʠ ʥʘ ʪʝʤʧʳ ʨʦʩʪʘ ʠ 

ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʣʠʧʠʜʦʚ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 
 

ʉ.ɺ. ɹʠʥʜʶʢʦʚ, ʈ.ɺ. ɸʨʪʝʤʦʚ, ʖ.ɸ. ɹʘʩʢʘʢʦʚʘ 

  

ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

E-mail: sergeyang@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʴ 

ʨʳʙʥʦʛʦ ʞʠʨʘ ʟʘʤʝʥʝʥʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʤʘʩʣʘʤʠ. ʃʫʯʰʠʝ ʨʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʕʇʂ ʠ ɼɻʂ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʬʦʨʝʣʠ ʧʦʣʫʯʝʥʦ ʧʨʠ ʟʘʤʝʥʝ ʙʦʣʝʝ 50% ʨʳʙʥʦʛʦ 

ʞʠʨʘ ʥʘ ʩʤʝʩ ɹʨʘʧʩʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ ʤʘʩʝʣ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʢʦʤʙʠʢʦʨʤʘ, ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʕʇʂ, ɼɻʂ. 

 

ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʝ 

ʧʨʠʚʝʣʦ ʢ ʜʝʬʠʮʠʪʫ ʦʩʥʦʚʥʦʡ ʣʠʧʠʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʨʤʦʚ ï ʨʳʙʥʦʛʦ ʞʠʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʣʠʧʠʜʦʚ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ 

ʟʘʤʝʥʳ ʞʠʨʘ (Sales, Glencross, 2011). ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʚ 

ʢʦʤʙʠʢʦʨʤʘʭ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʳʰʮ ʬʦʨʝʣʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʫʤʝʥʴʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ï ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʦʡ (20:5n-3, ʕʇʂ) ʠ ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʚʦʡ (22:6n-3, ɼɻʂ) 

(Turchini et all., 2018; ɹʠʥʜʶʢʦʚ ʠ ʜʨ., 2022). 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʩ ʟʘʜʘʥʥʳʤ ʣʠʧʠʜʥʳʤ ʧʨʦʬʠʣʝʤ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʤʙʠʢʦʨʤʦʚ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠ ̫ ʚ ʠʭ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ, ʙʦʛʘʪʳʭ ʘʣʴʬʘ-ʣʠʥʦʣʝʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ (18:3n-3, ɸʃʂ), ʢʦʪʦʨʘʷ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʮʝʩʩʘʤ ʵʣʦʥʛʘʮʠʠ ʠ ʜʝʩʘʪʫʨʘʮʠʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʦʩʦʩʝʚʳʤʠ ʨʳʙʘʤʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʕʇʂ ʠ ɼɻʂ. ʂ 

ʢʦʤʧʦʥʝʥʪʘʤ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝ ɸʃʂ ʦʪʥʦʩʷʪʩʷ ʢʦʥʦʧʣʷʥʦʝ, ʣʴʥʷʥʦʝ, ʨʘʧʩʦʚʦʝ ʠ ʩʦʝʚʦʝ 

ʤʘʩʣʦ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʘʭ ʨʘʧʩʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ ʤʘʩʝʣ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʦʤʙʠʢʦʨʤʘ (ʩʳʨʦʡ ʧʨʦʪʝʠʥ 44%, ʩʳʨʦʡ 

ʞʠʨ 23%) ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ Amandus Kahl (ɻʝʨʤʘʥʠʷ) 

ʤʝʪʦʜʦʤ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʨʠʮʳ 4,5 ʤʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʳʙʥʦʛʦ ʞʠʨʘ, 

ʨʘʧʩʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ ʤʘʩʣʘ ʚ ʨʝʮʝʧʪʘʭ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʢʦʨʤ BioMar ʜʣʷ ʬʦʨʝʣʠ. 

 

ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʬʦʨʝʣʠ 

 

ʐʠʬʨ ʢʦʤʙʠʢʦʨʤʦʚ 
ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʘ, % 

ʈʳʙʥʳʡ ʞʠʨ ʈʘʧʩʦʚʦʝ ʤʘʩʣʦ ʉʦʝʚʦʝ ʤʘʩʣʦ 

ʂʈʌʈ 21/0/0 21 0 0 

ʂʈʌʈ 15/3/3 15 3 3 

ʂʈʌʈ 9/7/5 9 7 5 

ʂʈʌʈ 4/9/8 4 9 8 

ʂʈʌʈ 0/9/2 - 9 12 

ʂʦʥʪʨʦʣʴ (BioMar Alpha 790) ʈʳʙʥʳʡ ʞʠʨ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦ 

 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧrʪʘʥʠʷ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʛʨʫʧʧʝ ʠʥʢʫʙʘʮʠʠ ʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʳʙʳ ʥʘ ʤʦʣʦʜʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ Oncorhynchus mykiss, ʢʦʪʦʨʫʶ ʩʦʜʝʨʞʘʣʠ ʚ ʧʨʦʪʦʯʥʳʭ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ ʦʙʲʝʤʦʤ 1,3 ʤ
3
 ʩ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 130 



78 

 

ʰʪʫʢ/ʙʘʩʩʝʡʥ. ʉʫʪʦʯʥʳʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 1,5-1,8 % ʦʪ ʙʠʦʤʘʩʩʳ; ʢʦʨʤʠʣʠ ʨʳʙ 

ʚʨʫʯʥʫʶ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʜʦʣʞʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 60 ʩʫʪʦʢ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʪʝʤʧʘʤ ʨʦʩʪʘ ʠ ʢʦʨʤʦʚʳʤ ʟʘʪʨʘʪʘʤ (ʑʝʨʙʠʥʘ, ɻʘʤʳʛʠʥ, 2006).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʞʠʨ 

ʭʣʦʨʦʬʦʨʤʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʚʝʨʛʘʣʠ ʝʛʦ ʧʨʷʤʦʤʫ ʤʝʪʠʣʠʨʦʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʠʷ ʚ ʤʝʪʘʥʦʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 31665. ʇʦʣʫʯʝʥʥʳʝ 

ʤʝʪʠʣʦʚʳʝ ʵʬʠʨʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ çʂʨʠʩʪʘʣʣ 5000.2è 

(çʍʨʦʤʘʪʵʢè) ʧʦ ɻʆʉʊ 31663 ʥʘ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʣʦʥʢʝ CR-FAME 100 ʤʭ0,25 ʤʤʭ0,2 ʤʢʤ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝʤ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʤʝʩʴʶ (Supelco 37 component FAME 

MIX). ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 

(ʪʘʙʣʠʮʘ 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʨʤʘʭ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙʥʦʛʦ ʞʠʨʘ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʅɾʂ) 

ʩʥʠʞʘʣʦʩʴ, ʘ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ (ʄʅɾʂ) ï ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʟʘ ʩʯʝʪ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ, 

ʙʦʛʘʪʦʛʦ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʇʅɾʂ ʚ ʢʦʨʤʘʭ ʙʝʟ ʨʳʙʥʦʛʦ ʞʠʨʘ ʙʳʣʦ ʚ 1,3 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʨʤʘʭ, ʥʝ ʚʢʣʶʯʘʚʰʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʇʅɾʂ 

ʧʨʦʠʩʭʦʜʠʣ ʟʘ ʩʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʢʠʩʣʦʪ ʩʝʤʝʡʩʪʚʘ ʦʤʝʛʘ-6 ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʦʤʝʛʘ-3 ʢʠʩʣʦʪ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʕʇʂ ʠ ɼɻʂ, ʧʨʠʩʫʱʠʭ ʨʳʙʥʳʤ 

ʞʠʨʘʤ. ʆʜʥʘʢʦ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʢʦʨʤʘʭ ʢʦʣʠʯʝʩʪʚʘ ʨʘʧʩʦʚʦʛʦ ʠ ʩʦʝʚʦʛʦ ʤʘʩʝʣ 

ʰʣʦ  ʥʘʢʦʧʣʝʥʠʝ ɸʃʂ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʢ ʩʝʤʝʡʩʪʚʫ ʦʤʝʛʘ-3.  

 

ʊʘʙʣʠʮʘ 2. ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, % 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʦʚ 
ʂʈʌʈ 

21/0/0 

ʂʈʌʈ 

15/3/3 

ʂʈʌʈ 

9/7/5 

ʂʈʌʈ 

4/9/8 

ʂʈʌʈ 

0/9/2 
ʂʦʥʪʨʦʣʴ 

ʅɾʂ 33,59 32,76 29,05 24,88 18,38 23,36 

ʄʅɾʂ 34,19 33,99 35,88 36,72 39,11 47,74 

ʇʅɾʂ 32,22 33,25 35,08 38,40 42,51 28,90 

ʦʤʝʛʘ-6 5,11 7,15 12,08 18,53 26,51 15,03 

ʦʤʝʛʘ-3 27,11 26,10 23,00 19,87 16,00 13,87 

ʕʇʂ+ɼɻʂ 24,18 23,10 18,54 14,01 7,90 9,28 

ɸʃʂ 2,70 2,75 4,46 5,86 8,11 4,59 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʢʦʤʙʠʢʦʨʤʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʣʠʧʠʜʥʳʤ ʩʦʩʪʘʚʦʤ ʥʘ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (ʪʘʙʣʠʮʘ 3), ʩʨʝʜʥʠʝ ʢʦʥʝʯʥʳʝ ʤʘʩʩʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʘʙʩʦʣʶʪʥʦʤʫ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʧʨʠ ʥʠʟʢʠʭ ʢʦʨʤʦʚʳʭ ʟʘʪʨʘʪʘʭ ʦʪʤʝʯʝʥʳ ʫ ʨʳʙ, 

ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤ ʂʈʌʈ 9/7/5. ʈʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʳʙ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ. ɺʳʩʦʢʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ. 

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʨʘʟʣʠʯʥʳʤ 

ʣʠʧʠʜʥʳʤ ʩʦʩʪʘʚʦʤ ʥʘ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 

 

ʐʠʬʨ ʛʨʫʧʧʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʅʘʯʘʣʴʥʘʷ 

ʤʘʩʩʘ, ʛ 

ʂʦʥʝʯʥʘʷ 

ʤʘʩʩʘ, ʛ 

ɸʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ, ʛ 

ʉʨʝʜʥʝ-

ʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ, ʛ 

ɺʳʞʠʚʘ-

ʝʤʦʩʪʴ, % 

ʂʦʨʤʦʚʳʝ 

ʟʘʪʨʘʪʳ 

ʂʈʌʈ 21/0/0 176,1Ñ13,1 389,0Ñ13,5 213 3,6 95 1,34 

ʂʈʌʈ 15/3/3 172,3Ñ11,9 381,5Ñ26,1 209 3,5 94 1,34 

ʂʈʌʈ 9/7/5 166,0Ñ10,6 392,4Ñ28,0 226 3,8 96 1,19 

ʂʈʌʈ 4/9/8 157,7Ñ9,1 376,5Ñ23,2 219 3,7 95 1,21 

ʂʈʌʈ 0/9/12 167,2Ñ16,1 389,0Ñ25,9 222 3,7 94 1,20 

ʂʦʥʪʨʦʣʴ 163,1Ñ14,2 350,8Ñ25,8 188 3,1 95 1,40 
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ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʨʳʙʥʦʛʦ ʞʠʨʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʥʘ 

ʤʳʰʝʯʥʫ  ʁ ʪʢʘʥ ɹ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʨʘʜʫʞʥʦʡ 

ʬʦʨʝʣʠ (ʨʠʩʫʥʦʢ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚ 

ʢʦʨʤʝ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙʥʦʛʦ ʞʠʨʘ ʩ 21 % ʜʦ 4 % (ʦʙʨʘʟʮʳ ʂʈʌʈ 21/0/0 ʠ ʂʈʌʈ 4/9/8), ʚ ʤʷʩʝ 

ʬʦʨʝʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʣʝʠʥʦʚʦʡ ʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʕʇʂ 

ʠ ɼɻʂ ʚ ʨʳʙʝ ʩʥʠʞʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʢʦʨʤʝ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ɸʃʂ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʨʛʘʥʠʟʤʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

ʵʣʦʥʛʘʮʠʠ. ʆʜʥʘʢʦ ʫ ʨʳʙʳ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʨʤ ʙʝʟ ʨʳʙʥʦʛʦ ʞʠʨʘ (ʂʈʌʈ 0/9/12), ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʧʨʠʩʫʱʠʭ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʩʣʘʤ ʤʘʢʩʠʤʘʣʴʥʦ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʕʇʂ ʠ ɼɻʂ 

ʤʠʥʠʤʘʣʴʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ɸʃʂ ʚ ʢʦʨʤʝ. ʌʦʨʝʣʴ, ʧʦʣʫʯʘʚʰʘʷ ʢʦʥʪʨʦʣʴʥʳʡ 

ʢʦʨʤ, ʪʘʢʞʝ ʥʝ ʩʤʦʛʣʘ ʥʘʢʦʧʠʪʴ ʚ ʣʠʧʠʜʘʭ ʤʳʰʮ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʕʇʂ ʠ ɼɻʂ. 

 

 
 

ʈʠʩʫʥʦʢ. ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʣʠʧʠʜʦʚ ʬʦʨʝʣʠ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʢʦʨʤʘ ʩʤʝʩʠ 

ʨʳʙʥʦʛʦ ʞʠʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɸʃʂ, ʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʙʦʨ ʠ ʙʘʣʘʥʩʠʨʦʚʢʫ ʦʧʪʠʤʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʣʠʧʠʜʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʢʦʨʤʦʚ ʜʣʷ ʣʦʩʦʩʝʚʳʭ ʨʳʙ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʦʢʘʣʴʥʳʭ ʩʪʘʜ ʣʝʪʥʝʡ 

ʢʝʪʳ ʨʝʢ ɸʤʫʨ ʠ ɸʤʛʫʥʴ. ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʝʪʥʝʡ ʢʝʪʳ, ʥʝʨʝʩʪʷʱʝʡʩʷ ʚ ʚʦʜʦʩʙʦʨʝ ʨ. 

ɸʤʛʫʥʠ ʠ ʨ. ɸʤʫʨ ʚʳʰʝ ʫʩʪʴʷ ʨʝʢʠ ɸʤʛʫʥʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʝʪʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. 

 

ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ï ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʥʘ ʚʦʟʥʠʢʘʝʪ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʛʝʥʦʪʠʧʘ ʚ ʦʪʚʝʪ ʥʘ 

ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʦʩʦʙʝʡ (ʉʝʨʝʙʨʦʚʩʢʠʡ, 1973; ʐʤʘʣʴʛʘʫʟʝʥ, 1968; ʄʝʜʥʠʢʦʚ, 1987). 

ʅʘʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʳ 

ʧʳʪʘʣʠʩʴ ʥʘʡʪʠ ʫʥʠʢʘʣʴʥʳʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɸʤʫʨʩʢʦʡ ʠ ɸʤʛʫʥʴʩʢʦʡ ʢʝʪʳ Oncorhynchus 

keta ʤʘʨʢʝʨʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʣʦʢʘʣʴʥʳʭ ʩʪʘʜ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. 
ɸʤʫʨʩʢʘʷ ʣʝʪʥʷʷ ʢʝʪʘ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʝʜʠʥʠʮʘ ʟʘʧʘʩʘ, ʥʦ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥʘ ʥʝʨʝʩʪʠʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʤʳ ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ 

ʛʠʧʦʪʝʟʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʩʪʘʜ: ʘʤʛʫʥʴʩʢʦʛʦ, ʢʦʪʦʨʦʝ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ 

ʧʨʠʪʦʢʘʭ ʨʝʢʠ ɸʤʛʫʥʴ ʠ ɸʤʫʨʩʢʦʛʦ, ʢʦʪʦʨʦʝ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚ ʧʨʠʪʦʢʘʭ ʨ. ɸʤʫʨ ʚʳʰʝ ʫʩʪʴʷ ʨ. 

ɸʤʛʫʥʴ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʚʳʙʦʨʢʠ ɸʤʫʨʩʢʦʡ ʠ ɸʤʛʫʥʴʩʢʦʡ ʣʝʪʥʝʡ 

ʢʝʪʳ. ʉʙʦʨ ʨʳʙʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʧʠʢʘ ʥʝʨʝʩʪʦʚʦʛʦ ʭʦʜʘ, ʚ ʧʝʨʠʦʜ ʩ 6 ʧʦ 13 

ʠʶʣʷ 2022 ʛʦʜʘ. ɺʳʣʦʚ ʧʨʦʭʦʜʠʣ ʩ ʧʦʤʦʱʴʶ ʧʣʘʚʥʦʡ ʩʝʪʠ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʠ 55 ʤʤ. ɺʳʙʦʨʢʘ 

ʩʦʩʪʦʷʣʘ ʠʟ 30 ʩʘʤʦʢ ʠ 30 ʩʘʤʮʦʚ, ʧʦʩʢʦʣʴʢʫ ʫ ʚʩʝʭ ʣʦʩʦʩʝʚʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʷʨʢʠʡ ʧʦʣʦʚʦʡ 

ʜʠʤʦʨʬʠʟʤ. ɺʩʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʤʝʨʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ ʚ ʧʨʦʛʨʘʤʤʝ 

ImageJ. ʌʦʪʦ ʨʳʙ ʜʝʣʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʛʦ ʜʥʝʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ ʤʝʨʥʦʡ ʜʦʩʢʝ 

ʩʪʨʦʛʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʧʦʜ ʫʛʣʦʤ 90Á, ʯʪʦʙʳ ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 

ʩʝʨʝʜʠʥʫ ʪʝʣʘ ʨʳʙʳ. ʊʘʢ ʞʝ ʜʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʳʙ ʩʦ ʩʪʘʜʠʝʡ ʙʨʘʯʥʦʛʦ ʥʘʨʷʜʘ I-II . 

ʀʟʤʝʨʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʨʳʙ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʀ.ʌ. ʇʨʘʚʜʠʥʘ ʜʣʷ 

ʣʦʩʦʩʝʚʳʭ ʨʳʙ (ɿʠʥʦʚʴʝʚ, ʄʘʥʜʨʠʮʘ, 2003). ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 31-ʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʂʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ. ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʣ 0,05.  

ʂʘʢ ʩʘʤʮʳ, ʪʘʢ ʠ ʩʘʤʢʠ ɸʤʛʫʥʴʩʢʦʛʦ ʦʪ ɸʤʫʨʩʢʦʛʦ ʩʪʘʜ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʨʷʜʫ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɼʣʷ ʩʘʤʦʢ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʣʠʯʠʝ ʧʦ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ 

ʧʨʠʟʥʘʢʦʚ, ʯʝʤ ʫ ʩʘʤʮʦʚ. ʉʘʤʮʳ ʠʟ ʨʝʢ ɸʤʛʫʥʴ ʠ ɸʤʫʨ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 11 

ʧʨʠʟʥʘʢʘʤ, ʩʘʤʢʠ ï ʧʦ 14 ʧʨʠʟʥʘʢʘʤ (ʊʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʣʝʪʥʝʡ ʢʝʪʳ, ʩʦʙʨʘʥʥʦʡ ʚ ʨ. ɸʤʛʫʥʴ ʠ ʨ. 

ɸʤʫʨ. 
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ʇʨʠʟʥʘʢ ʩʘʤʮʳ ʩʘʤʢʠ 

ɼʣʠʥʘ ʛʦʣʦʚʳ (ao) 0,210855 0,038204 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ (gh) 0,297596 0,184639 

ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ (ik) 0,230039 0,066885 

ɸʥʪʝʜʦʨʩʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (aq) 0,163292 0,339577 

ʇʦʩʪʜʦʨʩʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (rd) 0,000815 0,016767 

ɸʥʪʝʚʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (az) 0,429978 0,117967 

ɸʥʪʝʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ay) 0,158255 0,229090 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʜʞʫ ʈ ʠ V (vz) 0,194137 0,016311 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʜʞʫ V ʠ A (zy) 0,014389 0,034652 

ɼʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ (fd) 0,000020 0,003760 

ɼʣʠʥʘ ʦʩʥʦʚʘʥʠʷ D (qs) 0,062584 0,356596 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ D (tu) 0,000001 0,000000 

ɼʣʠʥʘ ʦʩʥʦʚʘʥʠʷ ɸ (yy1) 0,045173 0,002628 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ɸ (ej) 0,441827 0,046884 

ɼʣʠʥʘ P (vx) 0,243069 0,237967 

ɼʣʠʥʘ V (zz1) 0,021424 0,172020 

ɼʣʠʥʘ ʚʝʨʭʥʝʡ ʣʦʧʘʩʪʠ ʉ 0,000348 0,000001 

ɼʣʠʥʘ ʥʠʞʥʝʡ ʣʦʧʘʩʪʠ ʉ 0,060227 0,033737 

ɼʣʠʥʘ ʩʨʝʜʠʭ ʣʫʯʝʡ ʉ 0,384924 0,072146 

ɼʣʠʥʘ ʨʳʣʘ (an) 0,229327 0,003869 

ɼʠʘʤʝʪʨ ʛʣʘʟʘ (np) 0,014328 0,407900 

ʟʘʛʣʘʟʥʠʯʥʳʡ ʦʪʜʝʣ ʛʦʣʦʚʳ (po) 0,238645 0,159273 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ (lm) 0,281881 0,000115 

ɼʣʠʥʘ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʢʦʩʪʠ (aa6) 0,000331 0,000040 

ʐʠʨʠʥʘ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʢʦʩʪʠ (nm1) 0,000219 0,000001 

ɼʣʠʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ(k1l1) 0,069900 0,365533 

ʇʨʠʤʝʯʘʥʠʝ: ʞʠʨʥʳʤ ʚʳʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ. 

  

ʇʨʠ ʩʨʘʚʥʠʚʘʥʠʠ ʚʳʙʦʨʦʢ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʧʦʣʫ ʤʝʞʜʫ ʨʳʙʘʤʠ ʨʝʢ ɸʤʛʫʥʴ ʠ ɸʤʫʨ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ, ʜʣʷ ʨʳʙ ʨʝʢʠ ɸʤʛʫʥʴ ʭʘʨʘʢʪʝʨʥʳ: ʤʝʥʴʰʠʝ ʚʳʩʦʪʘ ʥʘʠʤʝʥʴʰʝʡ 

ʚʳʩʦʪʳ ʪʝʣʘ, ʧʦʩʪʜʦʨʩʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ V ʠ A, ʜʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ, 

ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ D, ʜʣʠʥʘ V, ʜʣʠʥʳ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʣʦʧʘʩʪʝʡ C, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʜʣʠʥʘ 

ʦʩʥʦʚʘʥʠʷ ɸ. ʇʨʠ ʵʪʦʤ ʫ ʨʳʙ ʨʝʢʠ ɸʤʫʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɸʤʛʫʥʴʩʢʦʡ ʢʝʪʦʡ ʥʠʞʝ ʜʣʠʥʘ 

ʦʩʥʦʚʘʥʠʷ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ ʠ ʚʳʰʝ ʚʝʥʪʨʦ-ʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʀʟ ʧʨʠʟʥʘʢʦʚ ʛʦʣʦʚʳ 

ʜʣʷ ʨʳʙ ʨʝʢʠ ɸʤʫʨ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ ʜʣʠʥʘ ʨʳʣʘ, ʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʛʣʘʟʘ, ʥʦ ʤʝʥʴʰʠʡ 

ʨʘʟʤʝʨ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʜʣʠʥʘ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʢʦʩʪʠ ʠ ʤʝʥʴʰʘʷ ʝʸ 

ʰʠʨʠʥʘ. 

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʳʙʳ ʨʝʢʠ ɸʤʫʨ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʪʣʠʯʥʳ ʦʪ ʨʳʙ ʨʝʢʠ ɸʤʛʫʥʴ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʚʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʨʳʙ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʠʮʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʠʛʨʘʮʠʠ ʨʳʙ, ʘ ʪʘʢʞʝ ʥʝʨʝʩʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʝʞʜʫ ɸʤʛʫʥʴʩʢʠʤ ʠ 

ɸʤʫʨʩʢʠʤ ʩʪʘʜʘʤʠ ʢʝʪʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʦʢʘʣʴʥʳʭ ʩʪʘʜ 

ʣʝʪʥʝʡ ʢʝʪʳ, ʟʘʭʦʜʷʱʝʡ ʚ ʨ. ɸʤʫʨ ʥʘ ʥʝʨʝʩʪ. ʅʘ ʵʪʦʤ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʤʫʨʩʢʦʡ ʣʝʪʥʝʡ ʢʝʪʳ ʥʝ ʦʩʪʘʥʦʚʣʝʥʦ ʠ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʥʝʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ.  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʍʘʙʘʨʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ 

çɺʅʀʈʆè ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʫʢʩʫʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʫ ʯʘʩʪʠ ʨʳʙ ʨʘʟʚʠʚʘʣʘʩʴ ʘʥʝʤʠʷ. ɺʳʜʝʣʝʥʳ ʜʚʝ 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ï ʫ 30 % ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʳʙ ʚʳʷʚʣʝʥʘ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʘʥʝʤʠʠ, ʘ ʫ 9 

% ï ʚʪʦʨʘʷ, ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʋ ʨʳʙ ʨʝʟʢʦ ʩʥʠʟʠʣʩʷ ʛʝʤʦʛʣʦʙʠʥ, 

ʧʦʚʳʩʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʟʨʝʣʳʭ ʬʦʨʤ ʵʨʠʪʨʦʮʠʪʦʚ, ʫʤʝʥʴʰʠʣʩʷ ʦʙʲʝʤ ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʦʙʲʝʤʘ ʷʜʨʘ, ʯʪʦ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦ ʷʜʝʨʥʦ-ʧʣʘʟʤʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʚʘʢʫʣʴʪʫʨʘ, ʤʫʢʩʫʥ, ʧʘʪʦʣʦʛʠʠ ʢʨʦʚʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ, 

ʵʨʠʪʨʦʮʠʪʳ, ʛʝʤʦʛʣʦʙʠʥ 

 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʩʠʛʦʚʳʭ ʨʳʙ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʤʫʢʩʫʥ, ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʥʘ ʚʦʜʦʝʤʳ (ʂʦʩʪʶʥʠʯʝʚ ʠ ʜʨ., 2015). ʉʧʝʮʠʘʣʠʩʪʘʤʠ 

ɻʦʩʅʀʆʈʍʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʠʛʦʚʳʭ ʨʳʙ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʮʝʧʪʫʨʳ ʢʦʨʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʳʙʦʚʦʜʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʘʷ, ʥʦ ʠ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʢʨʦʚʴ 

ʨʳʙ, ʢʦʪʦʨʘʷ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ, ʦʪʨʘʞʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʜʣʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʳʙ (ɻʦʣʦʚʠʥʘ, ʊʨʦʤʙʠʮʢʠʡ, 1989; ʇʠʱʝʥʢʦ, 2002), ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʨʳʙ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (ʅʠʢʦʣʴʩʢʠʡ, 1974), ʘ 

ʝʸ ʠʟʤʝʥʝʥʠʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʦʨʬʦʣʦʛʠʠ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʨʳʙ, ʘ ʪʘʢʞʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʛʝʤʦʛʣʦʙʠʥʘ, ʪʘʢ ʢʘʢ ʛʝʤʦʛʣʦʙʠʥ ʧʦʡʢʠʣʦʪʝʨʤʥʳʭ ʞʠʚʦʪʥʳʭ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʢ ʢʦʣʝʙʘʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʃʠʧʫʥʦʚʘ, ʉʢʦʨʢʠʥʘ, 2007). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʠʩʘʥʠʝ ʩʪʘʜʠʡ ʘʥʝʤʠʠ ʫ ʜʚʫʭʣʝʪʦʢ ʤʫʢʩʫʥʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʚʫʭʣʝʪʢʘʭ ʤʫʢʩʫʥʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʚʨrʘʱʝʥʳ ʚ ʩʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 2Ĭ2 ʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʙʘʟʝ ʨʳʙʭʦʟʘ ʆʆʆ çʌʦʨʚʘʪè ʚ ʦʟʝʨʝ 

ʉʫʭʦʜʦʣʴʩʢʦʝ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʝʨʞʘʣʘʩʴ ʚʳʰʝ 

ʜʦʧʫʩʪʠʤʦʡ ʜʣʷ ʵʪʠʭ ʨʳʙ (20Áʉ), ʜʦʩʪʠʛʘʷ 24-25Áʉ. 

ʈʳʙ ʢʦʨʤʠʣʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʢʦʨʤʘʤʠ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʠʤʧʦʨʪʥʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʢʦʨʤʦʤ (ʈʘʡʩʠʦʘʛʨʦ, ʌʠʥʣʷʥʜʠʷ). ɺʩʝ ʢʦʨʤʘ ʠʤʝʣʠ ʩʭʦʞʫʶ 

ʧʠʪʘʪʝʣʴʥʫ  ʁʮʝʥʥʦʩʪ,ɹ ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʪʁ ʙʣʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʨʳʙ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

ʢʦʨʤʦʚ (ʆʩʪʨʦʫʤʦʚʘ ʠ ʜʨ., 2022). ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫ 80 ʨʳʙ ʧʦ 10 ʵʢʟ. ʠʟ 

ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ. ʇʨʦʚʝʜʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ɻʦʣʦʚʠʥʘ, ʊʨʦʤʙʠʮʢʠʡ, 

1989; ɾʠʪʝʥʝʚʘ, 2012): ʛʝʤʦʛʣʦʙʠʥ ï ʧʦ ʉʘʣʠ, ʤʦʨʬʦʣʦʛʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ 

ʤʘʟʢʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʇʘʧʧʝʥʛʝʡʤʘ. ʇʨʦʮʝʥʪ ʥʝʟʨʝʣʳʭ ʬʦʨʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʠ 

ʧʦʜʩʯʝʪʝ 200 ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʢʨʦʚʠ. ʌʦʪʦʛʨʘʬʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʣʫʯʝʥʳ ʢʘʤʝʨʦʡ Levenhuk 

M1400, ʚ ʧʨʦʛʨʘʤʤʝ Levenhuklite ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʜʠʘʤʝʪʨʳ ʢʣʝʪʦʢ ʠ 

ʠʭ ʷʜʝʨ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ ʷʜʝʨʥʦʛʦ ʦʙʲʝʤʦʚ 

(Soldatov et. al, 2021) ʠ ʷʜʝʨʥʦʛʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ï ʧʦʢʘʟʘʪʝʣʷ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʢʠ (ʄʷʜʝʣʝʮ, 2002). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʚ Microsoft Office Excel 10, ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ pÒ0,05. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʜʚʫʭʣʝʪʦʢ ʤʫʢʩʫʥʘ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʥʳʝ ʧʦ ʩʦʩʪʘʚʫ 

ʢʦʨʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʤʧʦʨʪʥʳʡ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʥʝʤʠʯʥʳʭ ʨʳʙ. ɺʥʝʰʥʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʨʳʙʳ ʥʝ ʠʤʝʣʠ, ʦʪʣʠʯʠʪʴ ʘʥʝʤʠʯʥʳʭ 

ʨʳʙ ʦʪ ʟʜʦʨʦʚʳʭ ʤʦʞʥʦ ʙʳʣʦ ʣʠʰʴ ʧʦ ʮʚʝʪʫ ʞʘʙʨ. ʅʘ ʤʘʟʢʘʭ ʢʨʦʚʠ ʫ ʥʝʢʦʪʦʨʳʭ ʨʳʙ 

ʦʙʥʘʨʫʞʝʥʘ ʧʘʪʦʣʦʛʠʷ ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʢʨʦʚʠ: ʛʝʤʦʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ, ʷʜʝʨʥʳʝ ʪʝʥʠ ʠ 

ʧʦʷʚʣʝʥʠʝ ʤʠʢʨʦʮʠʪʦʚ. ʅʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʝʯʝʥʠ ï ʠʥʜʝʢʩ ʧʝʯʝʥʠ ʜʦʩʪʠʛʘʣ 

1,8% ʧʨʠ ʥʦʨʤʝ 1,1 ï 1,5%. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʩʦʙʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ɺ ʛʨʫʧʧʫ c ʥʦʨʤʦʡ ʢʨʦʚʠ (ʈʠʩʫʥʦʢ, ʘ) ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʨʳʙʳ ʩ ʚʳʩʦʢʠʤ (78 ʛ/ʣ) 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʤʦʛʣʦʙʠʥʘ (ʙʦʣʝʝ 60% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ), ʨʳʙʳ ʩ ʧʝʨʚʦʡ (ʥʘʯʘʣʴʥʦʡ) 

ʩʪʘʜʠʝʡ ʘʥʝʤʠʠ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 30%. ʋ ʦʩʪʘʣʴʥʳʭ 9% ʨʳʙ ʧʦʢʘʟʘʪʝʣʠ ʢʨʘʩʥʦʡ ʢʨʦʚʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʫʭʣʝʪʦʢ ʤʫʢʩʫʥʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʅʦʨʤʘ I ʩʪʘʜʠʷ II  ʩʪʘʜʠʷ 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʠʭ ʦʰʠʙʢʘ (MÑm) 

ʄʘʩʩʘ ʨʳʙʳ, ʛ 196Ñ3,15 
ʘ 

189Ñ5,10
 ʘ
 172Ñ9,26

 ʘ
 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 78,0Ñ0,95 
ʘ 

60Ñ1,00 
ʙ 

30Ñ3,80 
ʩ 

ʀʥʜʝʢʩ ʧʝʯʝʥʠ 1,50Ñ0,04 
ʘ,ʙ 

1,60Ñ0,04
 ʙ,ʩ

 1,80Ñ0,07 
ʩ 

% ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ 8,0Ñ0,49 
ʘ,ʙ 

12,0Ñ1,02 
ʙ 

46,0Ñ1,02
ʩ 

ʆʙʲʝʤ ʵʨʠʪʨʦʮʠʪʘ, ʤʢʤ
3 

301Ñ5,42 
ʘ 

283Ñ6,59 
ʙ 

261Ñ2,90
 ʩ 

ʆʙʲʝʤ ʷʜʨʘ ʵʨ., ʤʢʤ
3
 74Ñ1,61 

ʘ 
80Ñ2,28 

ʙ 
83Ñ6,15 

ʙ,ʩ 

ʗʜʝʨʥʦ-ʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ 0,25Ñ0,01
ʘ 

0,29Ñ0,01
 ʙ 

0,33Ñ0,02
 ʩ 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʫʢʚʝʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ pÒ0.05. 

 

ʂ I ʩʪʘʜʠʠ ʘʥʝʤʠʠ ʤʳ ʦʪʥʝʩʣʠ ʤʫʢʩʫʥʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʢʨʦʚʠ ʜʦ 50-60 ʛ/ʣ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʷʣʦʩʴ ʷʜʝʨʥʦ-ʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ 

ʮʠʪʦʧʣʘʟʤʳ. ʇʨʦʠʩʭʦʜʠʣʦ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ 

(ʈʠʩʫʥʦʢ, ʙ). ʅʘʙʣʶʜʘʣʦʩʴ ʫʩʠʣʝʥʠʝ ʵʨʠʪʨʦʧʦʵʟʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʘʪʦʣʦʛʠʡ: ʘʤʠʪʦʪʠʯʝʩʢʦʝ 

ʜʝʣʝʥʠʝ ʷʜʝʨ ʵʨʠʪʨʦʮʠʪʦʚ, ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʡ ʛʝʤʦʣʠʟ, ʤʠʢʨʦʮʠʪʳ (ʘʥʦʤʘʣʴʥʦ ʤʝʣʢʠʝ 

ʵʨʠʪʨʦʮʠʪʳ). ɻʝʤʦʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ ʚʩʪʨʝʯʘʣʩʷ ʯʘʩʪʦ ʠ ʦʭʚʘʪʳʚʘʣ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʄʝʤʙʨʘʥʳ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʦʢ ʣʦʧʘʣʠʩʴ ʠ ʥʘ ʤʘʟʢʘʭ ʧʦʷʚʣʷʣʠʩʴ ʷʜʝʨʥʳʝ ʪʝʥʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʮʠʪʦʚ ʙʳʣʦ ʥʝ ʚʝʣʠʢʦ (ʤʝʥʝʝ 1%) ʠ ʨʘʥʝʝ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʝ ʚʩʪʨʝʯʘʣʠʩ.ɹ 

ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʘʥʝʤʠʠ ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʝʱʝ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʦʨʤʳ. ʈʝʟʢʦ ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ (ʜʦ 30 ʛ/ʣ) ʠ 

ʥʠʞʝ. ɺ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʳʰʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ 

ʫʚʝʣʠʯʝʥʥʳʤ ʷʜʨʦʤ ʠ ʩ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʮʠʪʦʧʣʘʟʤʳ (ʈʠʩʫʥʦʢ, ʚ), ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʦʜʝʨʞʘʱʝʡ ʛʝʤʦʛʣʦʙʠʥʘ. ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʜʝʨʥʦ-ʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢʣʝʪʦʢ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʤʦʣʦʜʳʭ ʙʣʘʩʪʥʳʭ ʬʦʨʤ ʠʣʠ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʦʢ (ʄʷʜʝʣʝʮ, 2002). 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʤʘʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʦʷʚʣʝʥʠʷ ʘʥʝʤʠʠ II ʩʪʘʜʠʠ ʫ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʦʩʦʙʝʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʪʦʣʦʛʠʷ ʢʨʦʚʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ (ʆʩʪʨʦʫʤʦʚʘ ʠ ʜʨ. 2022), ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʥʝʤʠʯʥʳʝ ʨʳʙʳ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʘʢ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʠʝʪʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ 

ʠ ʥʘ ʠʤʧʦʨʪʥʦʤ ʢʦʨʤʝ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʝ ʘʥʝʤʠʠ ʙʳʣʦ ʚʳʟʚʘʥʦ ʦʙʱʠʤ 
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ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʜʠʥʘʢʦʚʦ ʚʣʠʷʶʱʠʤ ʥʘ ʨʳʙ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ï ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ. 

 

 
 

ʈʠʩʫʥʦʢ. ʕʨʠʪʨʦʮʠʪʳ ʜʚʫʭʣʝʪʦʢ ʤʫʢʩʫʥʘ: ʘ ï ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ, ʙ ï I ʩʪʘʜʠʷ ʘʥʝʤʠʠ, ʚ ï II  ʩʪʘʜʠʷ ʘʥʝʤʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʭʣʝʪʦʢ ʤʫʢʩʫʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʭr ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʘʥʝʤʠʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʘʥʝʤʠʷ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʩʪʘʜʠʠ, ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʨʳʙ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʛʣʘʚʥʦʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ 

ʣʘʙʦʨʘʪʦʨʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʬʠʣʠʘʣʘ çɺʅʀʈʆè, ʜʦʢ. ʙʠʦʣ. ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ ʀʨʠʥʝ ʅʠʢʦʣʘʝʚʥʝ ʆʩʪʨʦʫʤʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʬʦʨʤʣʝʥʠʠ 

ʤʘʪʝʨʠʘʣʘ ʩʪʘʪʴʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʪʫʧʦʨʳʣʦʛʦ 

ʪʨʘʭʠʥʦʪʘ ʠ ʞʝʣʪʦʛʦ ʛʨʫʧʝʨʘ ʘʚʦʘʨʘ, ʷʚʣʷʶʱʠʭʩʷ ʚʘʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʤʳʩʣʘ ʠ 

ʘʢʚʘʢʫʣʴʪʫʨʳ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʦʪʢʣʦʥʝʥʠʷ ʚ ʞʘʙʨʘʭ, ʧʦʯʢʘʭ ʠ ʧʝʯʝʥʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʣʦ ʥʘ ʪʦ, ʯʪʦ ʨʳʙʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ. ɺʩʝ ʦʪʢʣʦʥʝʥʠʷ ʥʦʩʠʣʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʖʞʥʦ-ʂʠʪʘʡʩʢʦʝ ʤʦʨʝ, Trachinotus blochii, Epinephelus awoara, 

ʛʠʩʪʦʣʦʛʠʷ, ʘʥʘʪʦʤʠʷ. 

 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʨʳʙ ʜʣʷ ʝʜʳ ʚ ʐʵʥʴʯʞʵʥʝ ʷʚʣʷʶʪʩʷ ʪʫʧʦʨʳʣʳʡ 

ʪʨʘʭʠʥʦʪ Trachinotus blochii ʠ ʞʝʣʪʳʡ ʛʨʫʧʝʨ ʘʚʦʘʨʘ Epinephelus awoara. ʀʭ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʚ ʤʘʛʘʟʠʥʘʭ, ʨʝʩʪʦʨʘʥʘʭ ʠ ʨʳʥʢʘʭ ʢʘʢ ʞʠʚʦʤ, ʪʘʢ ʠ ʚ ʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ. 

ʊʫʧʦʨʳʣʳʡ ʪʨʘʭʠʥʦʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʨʘʱʠʚʘʝʤʳʭ ʚʠʜʦʚ ʥʘ ʶʛʝ ʂʠʪʘʷ (Du, 

Luo; 2004), ʘ ʞʝʣʪʳʡ ʛʨʫʧʝʨ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʥʳʡ ʨʳʥʦʢ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ 

ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ (Shi et al., 2015). ʈʳʙʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠʪʘʥʠʷ 

ʞʠʪʝʣʝʡ ʐʵʥʴʯʞʵʥʷ, ʧʦʵʪʦʤʫ ʚ ʩʨʝʜʝ, ʛʜʝ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʧʨʦʤʳʩʝʣ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʳʭ ʨʳʙ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʪʫʧʦʨʳʣʦʛʦ ʪʨʘʭʠʥʦʪʘ ʠ 

ʞʝʣʪʦʛʦ ʛʨʫʧʝʨʘ ʘʚʦʘʨʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 6 ʦʩʦʙʝʡ ʛʨʫʧʝʨʘ ʘʚʦʘʨʘ ʠ 6 ʪʫʧʦʨʳʣʳʭ ʪʨʘʭʠʥʦʪʦʚ, 

ʚʳʨʘʱʝʥʥʳʝ ʚ ʦʢʨʫʛʝ ʅʘʥʴʘʦ (23Á24ǋ ʩ..h 116Á56ǋ ʚ.ʜ.) ʧʨʦʚʠʥʮʠʠ ɻʫʘʥʜʫʥ, ʙʳʣʠ ʢʫʧʣʝʥʳ ʚ 

ʤʘʛʘʟʠʥʝ ʛ. ʐʵʥʴʯʞʵʥʴ. ʈʘʟʤʝʨʳ ʛʨʫʧʝʨʦʚ ʩʦʩʪʘʚʠʣʠ 31,1-38,1 ʩʤ, ʪʨʘʭʠʥʦʪʦʚ 28,0-29,9 ʩʤ. 

ʇʝʯʝʥʴ, ʧʦʯʢʠ, ʩʝʣʝʟʝʥʢʘ ʠ ʞʘʙʨʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 10% ʨʘʩʪʚʦʨʝ ʙʫʬʝʨʥʦʛʦ 

ʬʦʨʤʘʣʠʥʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʣʷ ʨʳʙ (ʄʠʢʦʜʠʥʘ ʠ ʜʨ., 2009). ɼʣʷ ʧʨʦʚʦʜʢʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʥʮʠʷ 

HS566 Carousel Tissue Processor, ʟʘʣʠʚʢʘ ʚ ʧʘʨʘʬʠʥ ʧʨʦʚʝʜʝʥʘ ʥʘ Thermo Fisher Scientific 

Histostar. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ ʩʜʝʣʘʥʳ ʥʘ ʤʠʢʨʦʪʦʤʘʭ Thermo Scientific HM355S ʠ Leica 

RM2235, ʠ ʦʢʨʘʰʝʥʳ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʧʦ ʕʨʣʠʭʫ ʠ ʵʦʟʠʥʦʤ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʘ Thermo 

Scientific Geminu AS. ʀʟʫʯʝʥʠʝ ʩʨʝʟʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ Carl Zeiss Primo 

Star. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʘʪʦʣʦʛʠʠ ʞʘʙʨ ʫ ʜʚʫʭ ʚʠʜʦʚ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ʋ ʦʙʦʠʭ 

ʦʪʤʝʯʝʥʳ ʠʩʢʨʠʚʣʝʥʠʷ ʠ ʨʘʟʨʘʩʪʘʥʠʷ ʵʧʠʪʝʣʠʷ ʥʘ ʢʦʥʮʘʭ ʚʪʦʨʠʯʥʳʭ ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ 

(ʈʠʩʫʥʦʢ 1). ʋ ʪʨʘʭʠʥʦʪʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʦʯʘʛʦʚʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʠ ʛʠʧʝʨʧʣʘʟʠʷ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʣʝʧʝʩʪʢʘʭ ʛʠʧʝʨʧʣʘʟʠʷ ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦʡ, ʯʪʦ 

ʨʘʟʨʦʩʰʠʡʩʷ ʵʧʠʪʝʣʠʡ ʟʘʧʦʣʥʷʣ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʚʪʦʨʠʯʥʳʤʠ ʬʠʣʘʤʝʥʪʘʤʠ 

(ʈʠʩʫʥʦʢ 1ʙ). 
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ʈʠʩʫʥʦʢ 1. ɾʘʙʨʳ ʞʝʣʪʦʛʦ ʛʨʫʧʝʨʘ ʘʚʦʘʨʘ Epinephelus awoara (ɸ, ɹ) ʠ ʪʫʧʦʨʳʣʦʛʦ 

ʪʨʘʭʠʥʦʪʘ Trachinotus blochii: 1 ð ʧʝʨʚʠʯʥʳʡ ʞʘʙʝʨʥʳʡ ʣʝʧʝʩʪʦʢ, 2 ð ʚʪʦʨʠʯʥʳʡ ʞʘʙʝʨʥʳʡ 

ʣʝʧʝʩʪʦʢ, 3 ðʭʦʥʜʨʦʮʠʪʳ, 4 ð ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, 5 ð ʵʨʠʪʨʦʮʠʪʳ ʚ ʮʝʥʪʨʘʣʴʥʦʤ 

ʚʝʥʦʟʥʦʤ ʩʠʥʫʩʝ , 6 ð ʵʨʠʪʨʦʮʠʪʳ ʚ ʘʨʪʝʨʠʦʣʘʭ, 7 ð ʩʪʦʣʙʯʘʪʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, 8 

ð ʭʣʦʨʠʜʥʳʝ ʢʣʝʪʢʠ, 9 ð ʛʠʧʝʨʪʨʦʬʠʷ ʠ ʛʠʧʝʨʧʣʘʟʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ. 

 

ʇʦʯʢʠ ʛʨʫʧʝʨʘ ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ (ʈʠʩʫʥʦʢ 2ʘ), ʚ ʧʦʯʢʘʭ ʪʨʘʭʠʥʦʪʘ 

ʦʪʤʝʯʝʥʘ ʛʠʧʝʨʝʤʠʷ (ʈʠʩʫʥʦʢ 2ʙ). ʋ ʦʙʦʠʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʘ ʛʠʧʝʨʝʤʠʷ ʧʝʯʝʥʠ. ɺʘʢʫʦʣʠʟʘʮʠʷ 

ʮʠʪʦʧʣʘʟʤʳ ʛʝʧʘʪʦʮʠʪʦʚ ʦʙʥʘʨʫʞʝʥʘ ʫ ʛʨʫʧʝʨʘ (ʈʠʩʫʥʦʢ 2ʚ), ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʫ 

ʪʨʘʭʠʥʦʪʘ (ʈʠʩʫʥʦʢ 4ʛ). ʉʝʣʝʟʝʥʢʘ ʦʙʦʠʭ ʚʠʜʦʚ ʠʤʝʣʘ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʠʤʝʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʪʨʦʚ ʤʝʣʘʥʦʤʘʢʨʦʬʘʛʦʚ: ʦʪ 1 ʜʦ 5 ʥʘ ʩʨʝʟ (ʈʠʩʫʥʦʢ 2ʜ, 

ʝ). 

 

 
 

ʈʠʩʫʥʦʢ 2. ɿʘʜʥʷʷ ʧʦʯʢʘ (ɸ, ɹ), ʧʝʯʝʥʴ (ɺ, ɻ) ʠ ʩʝʣʝʟʝʥʢʘ (ɼ, ɽ) ʞʝʣʪʦʛʦ ʛʨʫʧʝʨʘ Epinephelus 

awoara (ɸ, ɺ, ɼ) ʠ ʪʫʧʦʨʳʣʦʛʦ ʪʨʘʭʠʥʦʪʘ Trachinotus blochii (ɹ, ɻ, ɽ): 1 ð ʛʝʤʦʧʦʵʪʠʯʝʩʢʘʷ 

ʪʢʘʥʴ, 2 ð ʵʨʠʪʨʦʮʠʪʳ, 3 ð ʧʦʯʝʯʥʦʝ ʪʝʣʴʮʝ, 4 ð ʙʦʫʤʝʥʦʚʘ ʢʘʧʩʫʣʘ, 5 ð ʧʨʦʢʩʠʤʘʣʴʥʳʝ, 

6 ð ʜʠʩʪʘʣʴʥʳʝ ʧʦʯʝʯʥʳʝ ʢʘʥʘʣʴʮʳ, 7 ð ʛʝʧʘʪʦʮʠʪʳ, 8 ð ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ 

ʛʝʧʘʪʦʮʠʪʦʚ, 9 ð ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ, 10 ð ʛʝʧʘʪʦʧʘʥʢʨʝʘʩ, 11 ð ʮʝʥʪʨʳ 

ʤʝʣʘʥʦʤʘʢʨʦʬʘʛʦʚ, 12 ð ʙʝʣʘ ̫ʧʫʣʴʧʘ. 

 

ʆʙʩʫʞʜʝʥʠʝ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʨʳʙ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ ʠ ʚʦʜʥʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʠ ʥʝʧʨʷʤʦʛʦ 



88 

 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ. ɺ ʪʦʤ ʯʠʩʣʝ ʵʪʦ ʫʜʦʙʥʳʡ ʤʝʪʦʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʃʫʢʠʥ, ʃʫʢʠʥʘ, 2015). 

ɾʘʙʨʳ ʠʛʨʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʨʳʙ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʀʟ-ʟʘ 

ʙʦʣʴʰʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʞʘʙʨʳ 

ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʨʳʙʳ (Curcio et al., 

2022). ɻʠʧʝʨʧʣʘʟʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʪʠʧʠʯʥʳʭ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ʕʪʦ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ 

ʬʫʥʢʮʠʡ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʦʨʛʘʥʘ (Bernet et al., 1999). ʀʥʪʝʥʩʠʚʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʠ ʛʠʧʝʨʧʣʘʟʠʷ 

ʞʘʙʝʨʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʪʘʢʞʝ ʫ ʣʝʱʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ 

(ʂʦʥʴʢʦʚʘ, ʌʝʜʦʨʦʚʘ, 2016). 

ʇʦʯʢʠ ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʫʯʘʩʪʚʫʶʪ ʚ ʵʢʩʢʨʝʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, 

ʧʦʵʪʦʤʫ, ʪʘʢʞʝ ʢʘʢ ʠ ʞʘʙʨʳ, ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

(Sula et al., 2020). ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʦʩʧʘʣʝʥʠʝ, 

ʛʠʧʝʨʧʣʘʟʠʶ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʦʯʢʦʚ, ʦʪʝʢ ʠʣʠ ʥʝʢʨʦʟ ʧʦʯʝʯʥʳʭ ʠ ʜʨʫʛʠʝ 

ʠʟʤʝʥʝʥʠʷ (Garai et al., 2021), ʥʦ ʛʠʧʝʨʝʤʠʶ ʧʦʯʝʢ ʥʝ ʚʳʟʳʚʘʶʪ. 

ʋ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʨʳʙ ʦʪʤʝʯʝʥʘ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ. ɾʠʨʦʚʳʝ ʚʘʢʫʦʣʠ 

ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʩʦ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʚ ʢʦʨʤʝ, ʣʠʙʦ ʚ ʠʟʙʳʪʢʝ ʧʦʩʣʝʜʥʝʛʦ (Zheng et al., 

2016). 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʝʣʪʳʡ ʛʨʫʧʝʨ ʘʚʦʘʨʘ ʠ 

ʪʫʧʦʨʳʣʳʡ ʪʨʘʭʠʥʦʪ ʩʦʜʝʨʞʘʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʠʭ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʇʨʠ ʵʪʦʤ ʦ ʩʠʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʨʫʛʠʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʛʦʚʦʨʠʪʴ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʳʟʳʚʘʶʪ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʝʤ ʙʳʣʠ 

ʧʦʢʘʟʘʥʳ ʥʘʤʠ. ʊʨʘʭʠʥʦʪ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, ʯʝʤ ʛʨʫʧʝʨ, ʦʪʢʣʦʥʝʥʠʷ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʚ ʝʛʦ ʞʘʙʨʘʭ, ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ. ʋ ʛʨʫʧʝʨʘ ʞʘʙʨʳ, ʧʦʯʢʠ ʠ ʩʝʣʝʟʝʥʢʘ ʠʤʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ʇʝʯʝʥʴ ʦʙʦʠʭ ʚʠʜʦʚ ʠʤʝʣʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʘ ʦʢʫʥʷ (Perca fluviatilis ) ʚ ʏʦʛʨʘʡʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʧʫʣʷʮʠʠ ʦʢʫʥʷ ʏʦʛʨʘʡʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʫʣʦʚʘʤ ʚ ʧʝʨʠʦʜ 2016-2021 ʛʛ. ɼʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʦʢʫʥʷ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʪʝʤʧʝ ʨʦʩʪʘ ʠ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʦʢʫʥʷ ʧʦ ʛʦʜʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʦʛʨʘʡʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʯʥʦʡ ʦʢʫʥʴ, ʚʦʟʨʘʩʪ, ʨʘʟʤʝʨ, ʪʝʤʧ ʨʦʩʪʘ, 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ. 

ʏʦʛʨʘʡʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʟʜʘʥʦ ʚ ʂʫʤʦ-ʄʘʥʳʯʩʢʦʡ ʚʧʘʜʠʥʝ, ʚ ʜʦʣʠʥʝ 

ʨ. ɺʦʩʪʦʯʥʳʡ ʄʘʥʳʯ ʧʫʪʝʤ ʩʦʦʨʫʞʝʥʠʷ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ ʜʣʠʥʦʡ ʦʢʦʣʦ 10 ʢʤ ʠ ʰʠʨʠʥʦʡ 

8 ʢʤ. ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1969 ʛ., ʘ ʝʛʦ ʧʨʦʝʢʪʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʟʘʢʦʥʯʠʣʦʩʴ ʚ 1973 ʛ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʧʦʜʧʦʨʥʦʤ ʫʨʦʚʥʝ ʩʦʩʪʘʚʣʷʣʘ 19,3 ʪʳʩ. ʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʦʱʘʜʴ ʚʦʜʦʝʤʘ ʩʦʢʨʘʪʠʣʘʩʴ 

ʧʦʯʪʠ ʚʜʚʦʝ - ʜʦ 10,0 ʪʳʩ. ʛʘ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʦʜʦʧʦʜʘʯʠ (60 ʤ
3
/ʩ) - ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ 

ʧʦ ʊʝʨʩʢʦ-ʂʫʤʩʢʦʤʫ ʠ ʂʫʤʦ-ʄʘʥʳʯʩʢʦʤʫ ʢʘʥʘʣʘʤ ʠʟ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʊʝʨʝʢ ʠ ʂʫʤʘ.  

ʏʦʛʨʘʡʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʧʦʩʪʦʷʥʥʳʤ ʫʨʦʚʥʝʚʳʤ ʨʝʞʠʤʦʤ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʦʙʲʝʤʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ. ʇʨʠʭʦʜʥʘʷ ʯʘʩʪʴ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʩʪʫʧʣʝʥʠʠ ʚʦʜʳ ʧʦ ʂʫʤʦ-ʄʘʥʳʯʩʢʦʤʫ ʢʘʥʘʣʫ (86 %), ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (11 %) ʠ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʤʘʣʳʭ ʨʝʢ (3 %, ʦʩʥʦʚʥʦʡ 

ʠʩʪʦʢ ʨ. ɺʦʩʪʦʯʥʳʡ ʄʘʥʳʯ). ɺ ʨʘʩʭʦʜʥʫʶ ʯʘʩʪʴ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚʭʦʜʷʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʙʨʦʩ 

ʚʦʜʳ ʚ ʏʝʨʥʦʟʝʤʝʣʴʩʢʠʡ ʢʘʥʘʣ (50 %), ʘ ʪʘʢʞʝ ʩʙʨʦʩ ʚʦʜʳ ʚ ʨ. ɺʦʩʪʦʯʥʳʡ ʄʘʥʳʯ (19 %), 

ʠʩʧʘʨʝʥʠʝ ʩ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (30 %), ʬʠʣʴʪʨʘʮʠʷ ʚ ʩʪʚʦʨʝ ʧʣʦʪʠʥʳ ʠ ʦʨʦʰʝʥʠʝ (ʦʢʦʣʦ 

1 %),  (ɹʘʟʝʣʶʢ ʠ ʜʨ., 2012).  

ʈʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠʭʪʠʦʬʘʫʥʳ ʏʦʛʨʘʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʦʜʷʪʩʷ ʩ ʤʦʤʝʥʪʘ 

ʝʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʫ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʣʫʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʨʳʙʥʦʤ ʧʨʦʤʳʩʣʝ (ʂʨʫʛʣʦʚʘ ʠ ʜʨ., 1974; 

ʅʠʢʠʪʠʥʘ, 1982; ʄʦʩʢʫʣ, 1995; ʇʝʪʨʫʰʢʠʝʚʘ,2002;  ʂʘʨʥʘʫʭʦʚ ʠ ʜʨ., 2021 ʠ ʜʨ.). ʆʜʥʘʢʦ 

ʨʘʙʦʪ,r ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʠʜʘ ʨʳʙ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʂʘʨʥʘʫʭʦʚ, 2021; ʂʘʨʥʘʫʭʦʚ, ʀʛʦʣʢʠʥ, 2022).  ʀʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʨʳʙ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʮʝʥʢʘ 

ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ ʚ ʚʦʜʦʝʤʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʧʘʩʦʚ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ 2016 ʛ. ʧʦ 2021 ʛ. ʚ ʏʦʛʨʘʡʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʇʨʠ 

ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʚʥʳʝ ʩʝʪʠ ʷʯʝʝʡ 20-50 ʤʤ, ʜʣʠʥʦʡ 30 ʤ. ʕʢʩʧʦʟʠʮʠʷ 

ʩʝʪʝʧʦʩʪʘʥʦʚʦʢ ʩʦʩʪʘʚʣʷʣʘ 8 ʯ. ɺʩʝʛʦ ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 2249 ʵʢʟ. ʨʝʯʥʦʛʦ ʦʢʫʥʷ. 

ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʇʨʘʚʜʠʥ, 1966; 

ʈʦʢʠʮʢʠʡ, 1973; ʄʠʥʘ, ʂʣʝʚʝʟʘʣʴ, 1976; ʂʘʬʘʥʦʚʘ, 1984). 

ʇʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʢʫʥʴ ʚ ʏʦʛʨʘʡʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʟʘʥʠʤʘʝʪ 

ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʣʝʱʘ ʠ ʢʘʨʘʩʷ. ɸʨʝʘʣ ʦʢʫʥʷ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʩʪʠʨʘʝʪʩʷ ʧʦ ʚʩʝʤʫ 
ʚʦʜʦʭʨʘʥʠʣʠʱʫ. ʅʘʠʙʦʣʝʝ ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ.  

ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʢʫʥʷ ʚ ʏʦʛʨʘʡʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʙʷʤʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 9 ʣʝʪ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʨʳʙ ʚ ʚʦʟʨʘʩʪʝ 3-5 ʣʝʪ (51,5 %). ʈʘʟʤʝʨʳ ʦʢʫʥʷ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 12,5-33,2 ʩʤ ʧʨʠ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨʘʭ 22,2Ñ5,1 ʩʤ 



90 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʦʢʫʥʷ ʩʧʝʮʠʬʠʯʝʥ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʝʛʦ ʘʨʝʘʣʘ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʙʠʪʘʝʪ ʦʢʫʥʴ ʜʣʠʥʦʡ ʦʢʦʣʦ 15,1Ñ0,9 ʩʤ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 3 ʣʝʪ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʦʢʫʥʷ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 9 ʣʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 23,3Ñ4,6 ʩʤ. 

ɺʳʷʚʣʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʩʩʝʣʝʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

ʋʧʠʪʘʥʥʦʩʪʴ ʦʩʦʙʝʡ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʌʫʣʴʪʦʥʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʫ ʦʢʫʥʷ ʏʦʛʨʘʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 2,0-2,4 ʫ ʩʘʤʦʢ ʠ 2,0-2,5 ʫ ʩʘʤʮʦʚ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 2,17Ñ0,11. 

ʇʦʢʘʟʘʪʝʣʠ ʫʧʠʪʘʥʥʦʩʪʠ ʧʦ ʚʩʝʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʠʤʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʘʨʠʘʮʠʠ, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ 

ʦʪʜʝʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʨʝʯʥʦʛʦ ʦʢʫʥʷ ʚ ʏʦʛʨʘʡʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʪʝʤʧ ʨʦʩʪʘ ʦʢʫʥʷ ʥʝ ʩʪʦʣʴʢʦ ʚʣʠʷʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʠʱʝʡ. ɺ ʮʝʣʦʤ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʢʫʥʷ ʚ ʏʦʛʨʘʡʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʝʚʳʩʦʢʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʨʠʨʦʩʪʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ. ʋʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʨʳʙ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪʣʠʯʘʝʪʩʷ, ʯʪʦ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʥʝʦʜʠʥʘʢʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʢʦʨʤʦʤ. ʋʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʦʢʫʥʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʪʘʢʞʝ ʨʘʟʥʠʪʩʷ. ɺ ʥʘʯʘʣʴʥʳʡ ʬʝʨʪʠʣʴʥʳʡ ʧʝʨʠʦʜ 

ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʫ ʩʘʤʮʦʚ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʩʘʤʦʢ. ɺʩʪʫʧʣʝʥʠʝ ʨʳʙ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʜʝʣʴʥʦʛʦ ʨʦʩʪʘ (ʊʘʙʣʠʮʘ 2).   

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʦʢʫʥʷ ʏʦʛʨʘʡʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʦʢʫʥʷ, ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʨʦʩʪʘʭ ʠ ʜʣʠʥʝ ʥʝ 

ʚʳʷʚʣʝʥʳ.  

 

ʊʘʙʣʠʮʘ 2. ʊʝʤʧ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʢʫʥʷ ʚ ʏʦʛʨʘʡʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʛʝʥʝʨʘʮʠʡ 2016-2021 

ʛʛ. 
 

ɺʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ 

ʇʦʢʘʟʘʪʝʣʠ ɻʦʜ ʉʨʝʜʥʝʝ 

2016 2017 2018 2019 2020 2021 

ʉʘʤʢʠ 

2+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 3,31 1,36 1,45 1,69 1,11 1,07 1,67 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,08 0,04 0,04 0,04 0,03 0,03 0,04 

3+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,26 2,64 1,81 1,87 1,79 1,60 2,00 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,06 0,07 0,05 0,05 0,05 0,04 0,05 

4+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 3,34 2,16 2,69 2,52 3,46 3,37 2,92 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʉʘʤʢʠ ʉʘʤʮʳ t-ʢʨʠʪʝʨʠʡ ʈ 

Ò0,01 

ʈ 

Ò0,05 N, 

ʵʢʟ. 

Lʩʨ.Ñŭ ʉv, % N, 

ʵʢʟ. 

Lʩʨ.Ñŭ ʉv, % 

1+ 149 15,9Ñ0,8 5,2 143 14,5Ñ1,0 7,1 7,7 2,63 1,99 

2+ 146 17,6Ñ0,7 3,9 173 17,7Ñ0,9 5,2 0,7 2,61 1,97 

3+ 161 19,6Ñ0,6 3,3 152 20,7Ñ1,1 5,4 6,3 2,61 1,97 

4+ 164 22,4Ñ0,8 3,6 138 23,0Ñ1,1 4,6 2,8 2,63 1,98 

5+ 140 25,7Ñ1,1 4,2 131 25,2Ñ0,9 3,6 1,9 2,65 1,99 

6+ 131 28,0Ñ0,5 1,8 129 27,9Ñ0,6 2,3 0,5 2,66 2,00 

7+ 128 29,5Ñ0,5 1,6 124 29,5Ñ0,5 1,6 0,2 2,68 2,00 

8+ 121 31,9Ñ0,4 1,7 119 31,3Ñ0,4 1,2 4,1 2,71 2,02 
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 ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,08 0,06 0,07 0,06 0,09 0,08 0,07 

5+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 1,00 2,01 3,51 3,96 4,30 3,58 3,06 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,03 0,05 0,09 0,10 0,11 0,09 0,08 

6+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 3,70 3,72 1,94 1,62 1,38 2,00 2,39 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,09 0,09 0,05 0,04 0,04 0,05 0,06 

7+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 1,30 1,42 2,00 1,60 1,67 1,30 1,55 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,03 0,04 0,05 0,04 0,04 0,03 0,04 

8+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,43 2,29 1,37 2,59 2,50 2,88 2,34 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,06 0,06 0,04 0,07 0,07 0,08 0,06 

ʉʘʤʮʳ 

2+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 4,30 3,33 3,03 2,51 3,29 3,32 3,30 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,10 0,08 0,08 0,06 0,08 0,08 0,08 

3+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,16 2,35 3,35 4,15 2,75 3,38 3,02 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,06 0,06 0,08 0,10 0,07 0,09 0,08 

4+ 

 

ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,23 2,20 2,38 2,67 2,63 2,52 2,44 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,06 0,06 0,06 0,06 0,07 0,07 0,06 

5+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 3,17 2,06 1,75 1,28 2,51 2,10 2,15 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,08 0,05 0,05 0,03 0,07 0,06 0,06 

6+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,74 3,08 2,94 3,16 2,35 2,00 2,71 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,07 0,08 0,08 0,08 0,06 0,05 0,07 

7+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 1,58 1,85 1,70 1,50 1,35 1,53 1,59 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,04 0,05 0,05 0,04 0,04 0,04 0,04 

8+ ʊʝʤʧ ʨʦʩʪʘ, ʩʤ 2,23 1,87 1,73 1,63 1,58 1,72 1,79 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʯ
1
 0,06 0,05 0,05 0,04 0,04 0,05 0,05 
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ʋɼʂ 639.2.03 

 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʛʦʨʙʫʰʠ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ 

ʧʦʙʝʨʝʞʠʡ ʂʘʤʯʘʪʢʠ 
 

ʅ.ɸ. ɼʝʜʝʨʝʨ, ɽ.ɸ. ʐʝʚʣʷʢʦʚ 

 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ "ɺʅʀʈʆ" (çʊʀʅʈʆè), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

E-mail: nikita.dederer@tinro-center.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʦʧʠʩʳʚʘʶʱʠʭ SST 

(ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ) ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʩ ʜʘʥʥʳʤʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʧʦʩʝʣʢʦʚ ɹʦʣʴʰʝʨʝʮʢ, ʀʯʘ, ʉʦʙʦʣʝʚʦ ʠ ʆʟʝʨʥʦʚʩʢʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʚʰʠʭ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ ʧʨʠʙʨʝʞʴ.̫ ɺʳʷʚʣʝʥʳ ɹɼ (ç10-days-SSTè, çMGDSSTè, çHIMSSTè) 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʝ ʬʘʢʪʠʯʝʩʢʠʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʧʨʠʙʨʝʞʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʥʦʚʥʳʭ ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ (ECMWF V5). 

ɺʳʙʨʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʨʷʜʦʚ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʢʠ ʠ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ 

ɹʝʨʠʥʛʦʚʘ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʛʦʨʙʫʰʝʡ ʟʘʧʘʜʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʦʙʝʨʝʞʠʡ ʂʘʤʯʘʪʢʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʚʦʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʨʙʫʰʘ, ʢʨʘʪʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ 

(SST), ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʆʭʦʪʩʢʦʝ ʤʦʨʝ, ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ. 

 

ʇʨʠʯʠʥʳ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʙʫʰʠ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʥʝ ʪʦʣʴʢʦ 

ʫʯʝʥʳʭ, ʥʦ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʫʞʜʘʶʱʝʡʩʷ ʚ ʜʦʩʪʦʚʝʨʥʳʭ ʧʨʦʛʥʦʟʘʭ 

ʫʣʦʚʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʡʦʥʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʤʳʩʣʘ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ ʛʦʨʙʫʰʠ ʷʚʣʷʝʪʩʷ ʵʪʘʧ ʧʦʢʘʪʥʦʡ ʤʠʛʨʘʮʠʠ 

ʝʝ ʤʦʣʦʜʠ, ʘʜʘʧʪʘʮʠʠ ʠ ʚʳʞʠʚʘʥʠʷ ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ (ʂʘʨʧʝʥʢʦ, 1998). ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ SST ʥʘ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʛʦʨʙʫʰʠ ʚ ʧʝʨʠʦʜ ʩʢʘʪʘ ʝʝ ʤʦʣʦʜʠ ʠʟ ʨʝʢ ʚ ʧʨʠʙʨʝʞʥʳʝ ʫʯʘʩʪʢʠ ʤʦʨʩʢʠʭ 

ʘʢʚʘʪʦʨʠʡ ʠ ʧʦ ʤʝʨʝ ʦʪʢʦʯʝʚʢʠ ʚ ʦʪʢʨʳʪʳʝ ʤʦʨʩʢʠʝ ʨʘʡʦʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɹɼ, ʩʦʜʝʨʞʘʱʠʭ ʨʷʜʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʘʩʩʠʚʦʚ SST ʜʣʷ 

ʦʜʥʦʛʦ ʧʦʣʠʛʦʥʘ ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ, ʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʠʟ ʨʘʟʥʳʭ ɹɼ ʧʦʢʘʟʘʣ ʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ 

ʦʧʠʩʳʚʘʶʱʝʛʦ SST ʚ ʧʨʠʙʨʝʞʴʝ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʜʘʥʥʳʤʠ 

ʧʨʠʙʨʝʞʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ (ɹʦʣʴʱʝʨʝʮʢ, ʀʯʘ, ʉʦʙʦʣʝʚʦ, ʆʟʝʨʥʦʚʩʢʠʡ) ʠ ʜʘʥʥʳʤʠ SST ʠʟ 

ʥʝʢʦʪʦʨʳʭ ɹɼ. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʧʨʠʟʥʘʥʳ ʜʘʥʥʳʝ ʷʧʦʥʩʢʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ JMA (ç10-days-SSTè, çMGDSSTè, çHIMSSTè) ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ NEAR-GOOS (Ishii et al., 2005; Kurihara et al., 2006). ʕʪʠ ʞʝ 

ɹɼ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʨʘʙʦʪʝ (ʋʩʪʠʥʦʚʘ, ʉʦʨʦʢʠʥ, 2013), ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʜʣʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ. ɺʳʙʦʨ ʜʣʷ ʨʘʙʦʪʳ ʩʨʘʟʫ 3-ʭ ɹɼ ʧʨʦʜʠʢʪʦʚʘʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʭʚʘʪʘ ʧʝʨʠʦʜʘ, ʟʘ ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʧʨʦʤʳʩʣʦʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʄʦʥʠʪʦʨʠʥʛ 

ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʦʨʙʫʰʠ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘ ʂʘʤʯʘʪʢʠ ʚʝʜʝʪʩʷ çʂʘʤʯʘʪʅʀʈʆè ʩ 

1957 ʛ. (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʂʘʤʯʘʪʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʤʯʘʪʅʀʈʆè).  

ʇʦʢʦʣʝʥʠʷ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʨʦʜʠʪʝʣʷʤʠ ʚ ʛʦʜ ʠʭ ʥʝʨʝʩʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʯʠʩʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʤ ʥʝʣʠʥʝʡʥʳʤ ʦʙʨʘʟʦʤ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʧʣʦʪʥʦʩʪʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʨʠ 

ʦʮʝʥʢʝ ʚʢʣʘʜʘ ʩʨʝʜʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʚʨʘʪʦʚ, ʩʦʙʩʪʚʝʥʥʦ 

ʯʠʩʣʝʥʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʘ ̫ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ, ʥʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 
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ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʝʸ ʢʦʣʝʙʘʥʠʷ ʚ ʧʦʢʦʣʝʥʠʷʭ ʚʝʣʠʢʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʩʚʷʟʘʥʳ ʩ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʀʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ï 

ʢʨʘʪʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʢʪʫʝʤʦʛʦ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʢʦʚ ʥʘ ʦʜʥʦʛʦ 

ʨʦʜʠʪʝʣʷ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʞʜʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ, ʭʦʪʴ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʢʘʯʝʩʪʚʝ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʚ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʢʦʣʝʥʠʷ ʧʝʨʠʦʜʳ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, SST ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʦʮʝʥʠʚʘʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʫʨʦʯʝʥ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʪʘʧʫ ʞʠʟʥʠ ʛʦʨʙʫʰʠ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʢʨʘ, ʘ ʟʘʪʝʤ ʣʠʯʠʥʢʠ ʛʦʨʙʫʰʠ 

ʧʨʦʚʦʜʷʪ ʚ ʥʝʨʝʩʪʦʚʦʤ ʙʫʛʨʝ ʜʦ 7-9 ʤʝʩʷʮʝʚ, ʧʨʝʞʜʝ ʯʝʤ ʝʛʦ ʧʦʢʠʥʫʪʴ (ʐʫʥʪʦʚ, ʊʝʤʥʳʭ, 

2008), ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʚ ʤʦʨʩʢʦʤ ʧʨʠʙʨʝʞʴʝ (ʂʦʚʘʣʴ, 2008; ʂʘʨʧʝʥʢʦ,1998) ʠ ʵʪʘʧʳ 

ʦʩʝʥʥʝʛʦ ʥʘʛʫʣʘ ʛʦʨʙʫʰʠ, ʩʨʦʢʠ ʥʘʭʦʞʜʝʥʠʷ ʛʦʨʙʫʰʠ ʚ ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʠʭ ʛʨʘʥʠʮʳ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʣʦʚʳʭ ʩʲʝʤʦʢ (ʂʘʤʯʘʪʅʀʈʆ, ʊʀʅʈʆ) ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʐʧʠʛʘʣʴʩʢʘʷ ʠ ʜʨ., 2011ʘ,ʙ) (ʨʠʩʫʥʦʢ).  

 

 
 

ʈʠʩʫʥʦʢ. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʛʦʨʙʫʰʠ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʠʡ ʂʘʤʯʘʪʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʘʩʩʠʚʳ 

ʜʘʥʥʳʭ SST ʠ tÁʉ ʚʦʟʜʫʭʘ. 
 

ɿʘ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʠʦʜ ʩ 1957 ʧʦ 2020 ʛʛ. ʥʘʙʣʶʜʘʣʩʷ ʪʨʝʥʜ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ ʛʦʨʙʫʰʠ ʟʘʧʘʜʥʦʡ 

ʂʘʤʯʘʪʢʠ ʠ SST ʚ ʆʭʦʪʩʢʦʤ ʠ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʷʭ, ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʨʘʥʥʝʛʦ ʤʦʨʩʢʦʛʦ ʥʘʛʫʣʘ ʠ ʚ 

ʧʝʨʠʦʜ ʦʩʝʥʥʝʛʦ ʥʘʛʫʣʘ ʧʨʠ ʦʪʢʦʯʝʚʢʝ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʳ. ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥ ʨʦʩʪ SST ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʛʦʨʙʫʰʠ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʠʡ ʂʘʤʯʘʪʢʠ, ʧʦʪʝʧʣʝʥʠʝ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʘʶʪ 

ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ (ʍʝʥ ʠ ʜʨ., 2020; ʐʢʘʙʝʨʜʘ, ɺʘʩʠʣʝʚʩʢʘʷ, 2013). 

ɸʥʘʣʠʟ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʙʫʰʠ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʚ ʧʝʨʠʦʜʳ ʵʤʙʨʠʦʥʘʣʴʥʦ-ʣʠʯʠʥʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʚ ʥʝʨʝʩʪʦʚʳʭ ʙʫʛʨʘʭ, 

ʦʩʝʥʥʝʛʦ ʥʘʛʫʣʘ ʠ ʦʪʢʦʯʝʚʢʠ ʤʦʣʦʜʠ ʠʟ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʚ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʤʦʨʷ ʥʝ 

ʧʦʢʘʟʘʣ ʚʣʠʷʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ, ʥʝ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ.  

ʉʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ SST ʚ ʧʨʠʙʨʝʞʴʝ ʠ ʢʨʘʪʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʷʜʘ ʠ ʠʤʝʣʘ ʩʤʝʱʝʥʠʝ ʢʘʞʜʳʝ 10-15 ʣʝʪ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʨʦʢʠ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʘ ʙʦʣʝʝ ʯʝʤ 60-ʪʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʣʘ ʤʝʩʪʦ ʠ ʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʝʨʠʦʜʘ 



94 

 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ʏʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ, ʦ ʪʦʤ ʯʪʦ ʚ 

ʧʝʨʠʦʜʝ ʤʝʥʷʣʠʩʴ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʢʘʭ (ʨʘʩʧʘʣʝʥʠʝ ʩʥʝʛʘ ʠ 

ʥʘʯʘʣʦ ʧʘʚʦʜʢʦʚʳʭ ʷʚʣʝʥʠʡ), ʦʧʨʝʜʝʣʷʶʱʠʝ ʠ ʩʨʦʢʠ ʚʳʭʦʜʘ ʣʠʯʠʥʦʢ ʛʦʨʙʫʰʠ ʠʟ 

ʥʝʨʝʩʪʦʚʳʭ ʙʫʛʨʦʚ ʠ ʝʸ ʩʢʘʪʘ ʚ ʤʦʨʩʢʦʝ ʧʨʠʙʨʝʞʴʝ, ʘ ʪʘʢʞʝ ʠ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʚʠʪʠʷ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚ ʤʦʨʩʢʦʤ ʧʨʠʙʨʝʞʴʝ ʧʝʨʠʦʜʫ ʩʢʘʪʘ ʤʦʣʦʜʠ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʫʩʣʦʚʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʥʦ ʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʥʦʩʘ ʚʦʜʥʳʭ ʤʘʩʩ ʪʝʯʝʥʠʷʤʠ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʩʝʥʥʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʛʨʝʚʘ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʛʨʝʚʘ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ 

ʚʳʭʦʜʘ ʣʠʯʠʥʦʢ ʠʟ ʛʥʝʟʜʘ ʩ ʥʘʯʘʣʦʤ ʧʦʢʘʪʥʳʭ ʤʠʛʨʘʮʠʡ, ʩʤʝʥʦʡ ʧʨʝʩʥʦʚʦʜʥʦʡ ʥʘ ʤʦʨʩʢʫʶ 

ʬʘʟʫ ʠ ʘʜʘʧʪʘʮʠʝʡ ʩʤʦʣʪʦʚ ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʛʦ ʤʦʨʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʉʘʤ ʨʘʥʥʠʡ ʤʦʨʩʢʦʡ ʧʝʨʠʦʜ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ 

ʛʦʨʙʫʰʠ, ʧʦʩʣʝ ʥʝʨʝʩʪʦʚʦʛʦ.  
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ʮʝʣʷʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʜʣʷ 

ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʘʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʦʮʝʥʦʢ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʦʩʝʥʥʝʡ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ 2019 ʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʪʘ, ʆncorhynchus keta, ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ 

ʣʦʢʫʩʳ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʆʭʦʪʩʢʦʝ ʤʦʨʝ. 

 

ʂʝʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʙʲʝʢʪʦʚ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʚʳʣʦʚʘ ʠ ʦʮʝʥʢʠ ʥʝʨʝʩʪʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʚ ʨʝʛʠʦʥʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʩʤʝʰʘʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʚ 

ʧʝʨʠʦʜ ʥʘʛʫʣʘ ʤʦʣʦʜʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ. 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʩʢʦʧʣʝʥʠʡ 

ʤʦʣʦʜʠ ʢʝʪʳ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʟʜʘʥʥʫ  ʁ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʛʝʥʝʪʠʢʠ ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʤʯʘʪʅʀʈʆè) ʨʝʬʝʨʝʥʩʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ ʯʘʩʪʦʪ ʚʦʩʴʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ (Ssa20.19, One101, Oke3, Oki1b, Oki23, 

Ogo2G, Oke11, Ots102). ɺ ʙʘʟʫ ʜʘʥʥʳʭ ʚʭʦʜʷʪ 26 ʚʳʙʦʨʦʢ (1274 ʵʢʟ.) ʢʝʪʳ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʗʧʦʥʩʢʦʛʦ 

ʘʨʭʠʧʝʣʘʛʘ). ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ ʜʘʥʥʳʤ ʦʩʝʥʥʝʡ 

ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ 2019 ʛ. ʧʦʩʣʫʞʠʣʠ 528 ʵʢʟ., ʩʦʙʨʘʥʥʳʝ ʥʘ ʦʜʠʥʥʘʜʮʘʪʠ 

ʩʪʘʥʮʠʷʭ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʤʦʣʦʜʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʄʘʥʠʘʪʠʩ ʠ ʜʨ., 1984; Sambrook et al., 1989) ʠ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ GDA (Lewis, Zaykin, 2001) 

ʤʝʪʦʜʦʤ UPGMA ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʠʩʪʘʥʮʠʡ ʅʝʷ, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʰʝʩʪʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʢʝʪʳ ð çɿʘʧʘʜʥʘʷ ʂʘʤʯʘʪʢʘè, çʉʘʭʘʣʠʥè, çʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘè, 

çʙʘʩ. ʨ. ɸʤʫʨè, çʨ. ʇʝʥʞʠʥʘè, çʤʘʪʝʨʠʢʦʚʦʝ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ʄʇʆʄ)è (ʨʠʩ. 1). 

ʊʘʢ ʞʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʧʨʦʛʨʘʤʤʝ GenAlex 6 (Peakall, Smouse, 

2006), ʧʦʟʚʦʣʠʚʰʠʡ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʚʳʙʦʨʢʘʤʠ ʠʟ ʨʝʢ ʢʘʞʜʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. ʅʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʛʨʫʧʧ ʨʝʢ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ, ʙʘʩ. ʨ. ɸʤʫʨ ʠ ʦ. ʉʘʭʘʣʠʥ. ʇʦʧʫʣʷʮʠʠ ʨʝʢ ɿʘʧʘʜʥʦʡ 

ʂʘʤʯʘʪʢʠ ʠ ʄʇʆʄ ʦʙʨʘʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʜʠʥʳʡ ʤʘʩʩʠʚ (ʨʠʩ. 2). 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʢʝʪʳ ʙʘʩʩʝʡʥʘ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ONCOR (Anderson et al., 2007) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ (94,6%) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʝʪʫ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ ʠ ʙʘʩ. ʨ. ɸʤʫʨ 

(84,4 %). ʇʦʩʢʦʣʴʢʫ ʪʦʯʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ ʩʝʚʝʨʥʳʭ ʩʪʘʜ (ɿʘʧʘʜʥʘʷ 

ʂʘʤʯʘʪʢʘ, ʤʘʪʝʨʠʢʦʚʦʝ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʨ. ʇʝʥʞʠʥʘ) ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ, 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙʲʝʜʠʥʠʪʴ ʵʪʠ ʛʨʫʧʧʳ ʚ ʦʜʠʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʨʦʩʣʘ ʩ 51,8% ʜʦ 74,9% ʜʣʷ ʦʙʲʝʜʠʥʝʥʥʦʡ ʛʨʫʧʧʳ 

ʩʝʚʝʨʥʳʭ ʨʝʢ. 
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ʈʠʩʫʥʦʢ 1. UPGMA-ʜʝʥʜʨʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʠʩʪʘʥʮʠʡ ʅʝʷ, 

ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʯʘʩʪʦʪʘʤ ʚʦʩʴʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʢʝʪʳ ʙʘʩʩʝʡʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɼʚʫʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʦʢ ʢʝʪʳ ʙʘʩʩʝʡʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʥʘ ʦʩʥʦʚʝ 

ʘʣʣʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʩʴʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. 

 

ɺʢʣʶʯʝʥʥʳʝ ʚ ʘʥʘʣʠʟ ʚʳʙʦʨʢʠ ʠʟ ʫʣʦʚʦʚ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʨʠ ʛʨʫʧʧʳ ð çʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷè, 

çʮʝʥʪʨʘʣʴʥʘʷè ʠ çʶʛʦ-ʟʘʧʘʜʥʘʷè. ʈʘʡʦʥ ʩʲʝʤʢʠ ʚʦʟʣʝ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 

ʦʜʥʦʡ ʚʳʙʦʨʢʦʡ (ʨʠʩ. 3). 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʚʳʙʦʨʦʢ ʢʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

çʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡè ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʣʠ ʦʩʦʙʠ ʠʟ ʨʝʢ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʠ ʄʇʆʄ (52%). ɺ 

ʨʘʚʥʳʭ ʜʦʣʷʭ (21%) ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦ-ʚʘ ʉʘʭʘʣʠʥ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʜʦʤʠʥʠʨʦʚʘʣʘ ʤʦʣʦʜʴ ʠʟ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ (54%), ʚ ʟʥʘʯʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ (33 %) ʚʳʷʚʣʝʥʳ ʦʩʦʙʠ ʦ-ʚʘ ʉʘʭʘʣʠʥ. 

ɺ çʶʛʦ-ʟʘʧʘʜʥʦʡè ʛʨʫʧʧʝ ʚʳʙʦʨʦʢ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʘʭʘʣʠʥʩʢʘʷ 

ʤʦʣʦʜʴ (35 %), ʦʩʦʙʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ (16ï

29%). 

ɿʘʧʘʜʥʘʷ 

ʂʘʤʯʘʪʢʘ 

(ɿʂ)

ʄʘʪʝʨʠʢʦʚʦʝ 

ʧʦʙʝʨʝʞʴʝ 

ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ (ʄʇʆʄ)

ʦ. ʉʘʭʘʣʠʥ

ʙʘʩ. ʨ. ɸʤʫʨ

ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ.

ɿʘʧʘʜʥʘʷ ʂʘʤʯʘʪʢʘ, ʄʇʆʄ, ʨ. ʇʝʥʞʠʥʘ, ʦ. ʉʘʭʘʣʠʥ, 

ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ. 

ʙʘʩ. ʨ. ɸʤʫʨ, 
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ɺ ʫʣʦʚʝ ʪʨʘʣʝʥʠʷ ˉ 38ʂ (46̄  ʩ. ʰ., ʚʙʣʠʟʠ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ) ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʦʣʦʜʴ ʢʝʪʳ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ. 

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʢʝʪʳ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʦʭʦʪʦʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʠʟ ʫʣʦʚʦʚ ʦʩʝʥʥʝʡ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʥʘ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʂʘʛʘʥʦʚʩʢʠʡè ʠ ʅʀʉ 

çʊʀʅʈʆè ʦʩʝʥʴʶ 2019 ʛ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʜʣʷ 

ʨʘʩʯʸʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʟʚʨʘʪʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ ʚ ʨʝʛʠʦʥʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʝʪʳ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ 

ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʚʳʩʪʫʧʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʜʦʣʠ ʦʩʦʙʝʡ ʚ ʩʤʝʰʘʥʥʳʭ 

ʫʣʦʚʘʭ ʦʩʝʥʥʝʡ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʙʫʜʫʪ 

ʧʨʠʚʣʝʯʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʫʨʦʚʝʥʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʦʪ ʦʙʱʝʡ ʫʯʪʸʥʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʜʦʣʝʚʦʡ ʚʢʣʘʜ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʚ ʩʝʚʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ, 

ʢʫʜʘ ʚʭʦʜʠʪ ʄʇʆʄ, ʩʦʦʪʥʦʰʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʧʦʢʦʣʝʥʠʷʭ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ 

ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ çʫʯʝʪ ʚ ʤʦʨʝ ð 

ʚʦʟʚʨʘʪè ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ ð ʚʦʟʨʘʩʪ 

3+ ʠ 4+. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʦʚ ʜʦʥʥʳʭ ʨʳʙ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2020-2022 ʛʛ. ʚ 

ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʟʦʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ  
 

ʖ.ɸ. ɽʣʘʪʠʥʮʝʚʘ
1
, ʖ.ʂ. ʉʝʤʝʥʦʚ

1
, ɸ.ɸ. ʉʤʠʨʥʦʚ

2,3
 

 
1
 ʄʘʛʘʜʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʄʘʛʘʜʘʥʅʀʈʆè), ʛ. ʄʘʛʘʜʘʥ 

2
ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ;  

3
ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉɺɻʋ), ʛ. ʄʘʛʘʜʘʥ  

E-mail: sapmagniro@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ 2020-2022 ʛʛ., ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʤʳʩʣʘ ʜʦʥʥʳʭ ʨʳʙ (ʧʘʣʪʫʩʦʚ, ʩʢʘʪʦʚ, ʤʘʢʨʫʨʫʩʦʚ, ʪʨʝʩʢʠ, ʰʠʧʦʱʝʢʘ) ʚ 

ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʟʦʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʝʨʳ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʤʳʩʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʣʪʫʩʳ, ʩʢʘʪʳ, ʤʘʢʨʫʨʫʩʳ, ʪʨʝʩʢʘ, ʰʠʧʦʱʝʢ, ʆʭʦʪʩʢʦʝ ʤʦʨʝ, ʚʳʣʦʚ, 

ʜʦʥʥʳʝ ʷʨʫʩʘ, ʜʦʥʥʳʝ ʩʝʪʠ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ ʜʦʥʥʳʭ ʨʳʙ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʉʝʚʝʨʦ-

ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʟʦʥʝ (ʉʆʄ) ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ʖʩʫʧʦʚ ʠ ʜʨ., 2012; ʉʝʤʝʥʦʚ ʠ 

ʜʨ., 2020).  

ʕʪʦʪ ʧʨʦʤʳʩʝʣ ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʩʪʝʧʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʷʨʫʩʘʤʠ ʠ ʜʦʥʥʳʤʠ ʩʝʪʷʤʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʨʫʜʠʷʤʠ ʤʥʦʛʦʚʠʜʦʚʦʛʦ ʧʨʦʤʳʩʣʘ. ɺ ʫʣʦʚʘʭ ʜʦʤʠʥʠʨʫʶʪ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, 

ʢʘʢ ʯʝʨʥʳʡ ʠ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩʳ (Reinhardtius hippoglossoides ʠ Hippoglossus stenolepis), 

ʪʨʝʩʢʘ (Gadus macrocephalus), ʤʘʢʨʫʨʫʩʳ (ʧʨʝʦʙʣʘʜʘʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʤʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ 

(Albatrossia pectoralis)) (ʊʫʧʦʥʦʛʦʚ, ʅʦʚʠʢʦʚ, 2016), ʩʢʘʪʳ (ʜʦʤʠʥʠʨʫʝʪ ʱʠʪʦʥʦʩʥʳʡ ʩʢʘʪ 

(Bathyraja parmifera)) (ʇʨʠʢʦʢʠ, 2015), ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ (Sebastolobus macrochir).  

ʇʦ ʠʥʬʦʨʤʘʮʠʠ çʄʘʛʘʜʘʥʅʀʈʆè, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʩʫʜʦʚʳʭ ʩʫʪʦʯʥʳʭ 

ʜʦʥʝʩʝʥʠʡ (ʉʉɼ), ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʦʪ ʥʘʫʯʥʳʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʦʜ ʧʨʦʤʳʩʣʘ 

ʜʦʥʥʳʭ ʨʳʙ ʚ ʉʆʄ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2021-2022 ʛʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʨʘʥʝʝ 

ʜʘʥʥʳʤʠ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2020 ʛ. (ɽʣʘʪʠʥʮʝʚʘ ʠ ʜʨ., 2020). 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2020-2022 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʩʫʜʦʚ ʥʘ ʧʨʦʤʳʩʣʝ ʜʦʥʥʳʭ ʨʳʙ ʚ ʉʆʄ ʚ 

ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ ʩʥʠʞʘʣʦʩʴ: ʚ 2020 ʛ. ʨʘʙʦʪʘʣʦ 33 ʝʜ., ʚ 2021 ʛ. ï 25, ʚ 2022 ʛ. ï 22. 

ʌʣʦʪ ʨʘʙʦʪʘʣ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʩʪʘʭ: ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʚʧʘʜʠʥʳ ʊʀʅʈʆ, ʘ ʪʘʢʞʝ ʚ ʞʝʣʦʙʝ ʃʝʙʝʜʷ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʚ ʚʳʣʦʚʝ ʧʦ ʤʝʩʷʮʘʤ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ: ʚ 

ʷʥʚʘʨʝ 2020 ʛ. ʧʨʦʤʳʩʝʣ ʜʦʥʥʳʭ ʨʳʙ ʚ ʉʆʄ ʥʝ ʚʝʣʩʷ, ʚ ʷʥʚʘʨʝ 2021 ʛ. ʣʦʚʠʣʠ ʪʦʣʴʢʦ ʯʝʨʥʳʡ 

ʧʘʣʪʫʩ, ʩ ʧʨʠʣʦʚʦʤ ʙʝʣʦʢʦʨʦʛʦ ʧʘʣʪʫʩʘ, ʚ ʷʥʚʘʨʝ 2022 ʛ. ʦʩʥʦʚʫ ʚʳʣʦʚʘ ʩʦʩʪʘʚʣʷʣʘ ʪʨʝʩʢʘ, 

ʧʨʠʣʦʚ ï ʩʢʘʪʳ. 

ɺ ʬʝʚʨʘʣʝ 2021 ʛ. ʙʳʣ ʚʳʣʦʚ ʪʦʣʴʢʦ ʩʢʘʪʦʚ, ʚ 2020 ʠ 2022 ʛʛ. ʧʨʦʠʩʭʦʜʠʣ ʫʞʝ 

ʤʥʦʛʦʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ: ʧʨʝʦʙʣʘʜʘʣʘ ʪʨʝʩʢʘ (66,4% ʚ 2020 ʛ. ʠ 46,1% ʚ 2022 ʛ.), ʩʢʘʪʳ ʙʳʣʠ 

ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ 2020 ʛ. (16,8%), ʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʚ 2022 ʛ. (24,3%), ʟʘʪʝʤ ï ʯʝʨʥʳʡ 

ʧʘʣʪʫʩ (16,6% ʚ 2020 ʛ. ʠ 6,5% ʚ 2022 ʛ.), ʚ 2022 ʛ. ʥʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚʳʰʣʠ ʤʘʢʨʫʨʫʩʳ 

(25,5%). ɺ ʧʨʠʣʦʚʝ ʙʳʣ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ. 

ɺ ʤʘʨʪʝ 2020-2021 ʛʛ. ʜʦʤʠʥʠʨʦʚʘʣ ʯʝʨʥʳʡ ʧʘʣʪʫʩ (52,5% ʠ 49,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ 

2022 ʛ. ʦʥ ʟʘʥʠʤʘʣ ʪʨʝʪʴʝ ʤʝʩʪʦ (20,5%), ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ ʩʢʘʪʳ (33,3%), ʥʘ ʚʪʦʨʦʤ ï 

ʤʘʢʨʫʨʫʩʳ (31,3%). ɺ 2020 ʛ. ʪʨʝʩʢʠ ʚ ʫʣʦʚʘʭ ʥʝ ʙʳʣʦ. ɺ 2021 ʛ. ʝʝ ʜʦʣʷ ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʣʘ 

19,8%, ʚ 2022 ʛ. ï 14,5%. ɺ ʧʨʠʣʦʚʝ ï ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ ʠ ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ.  

ɺ ʘʧʨʝʣʝ ʯʝʨʥʳʡ ʧʘʣʪʫʩ ʧʨʝʦʙʣʘʜʘʣ ʪʦʣʴʢʦ ʚ 2020 ʛ. (46,2%), ʚ 2021 ʛ. ʵʪʦʪ ʦʙʲʝʢʪ 

ʟʘʥʠʤʘʣ ʚʪʦʨʦʝ ʤʝʩʪʦ (36,1%), ʚ 2022 ʛ. ï ʪʨʝʪʴʝ ʤʝʩʪʦ (21,5%). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ 2020 ʛ. 

ʙʳʣʠ ʩʢʘʪʳ (32,3%), ʚ 2020-2021 ʛʛ. ʦʥʠ ʟʘʥʠʤʘʣʠ ʚ ʚʳʣʦʚʝ ʧʝʨʚʦʝ ʤʝʩʪʦ (50,2% ʠ 43,2%, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ 2020-2021 ʛʛ. ʤʘʢʨʫʨʫʩʳ ʟʘʥʠʤʘʣʠ ʪʨʝʪʴʝ ʤʝʩʪʦ (19,7% ʠ 13,1%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ 2022 ʛ. ʦʥʠ ʙʳʣʠ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ (34,5%). ʊʨʝʩʢʘ, ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ, 

ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ ʙʳʣʠ ʚ ʧʨʠʣʦʚʝ. 

ɺ ʤʘʝ 2020 ʠ 2021 ʛʛ. ʯʝʨʥʳʡ ʧʘʣʪʫʩ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʚʳʣʦʚʫ (57,8% ʠ 45,6%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ 2022 ʛ. ʵʪʦʪ ʦʙʲʝʢʪ ʟʘʥʠʤʘʣ ʚʪʦʨʦʝ ʤʝʩʪʦ (38,8%). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ 

2020 ʛ. ʙʳʣʠ ʤʘʢʨʫʨʫʩʳ (25,7%), ʚ 2021 ʠ 2022 ʛʛ. ʦʥʠ ʟʘʥʠʤʘʣʠ ʪʨʝʪʴʝ ʤʝʩʪʦ (24,3% ʠ 

19,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʢʘʪʳ ʙʳʣʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʚ 2020 ʛ. (15,4%), ʚ 2021 ʛ. ï ʥʘ ʚʪʦʨʦʤ 

ʤʝʩʪʝ (29,3%), ʚ 2022 ʛ. ï ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ (39,1%). ʊʨʝʩʢʘ ʟʘʥʠʤʘʣʘ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ (0,4%, 

0,6% ʠ 1,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʧʨʠʣʦʚʝ ʙʳʣʠ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ, 

ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ, ʥʘʚʘʛʘ (ʧʨʠ ʧʨʦʤʳʩʣʝ ʪʨʝʩʢʠ). 

ɺ ʠʶʥʝ 2020-2022 ʛʛ. ʚ ʫʣʦʚʘʭ ʧʨʝʦʙʣʘʜʘʣ ʯʝʨʥʳʡ ʧʘʣʪʫʩ (60,5%, 50% ʠ 33,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ 2020-2021 ʛʛ. ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣʠ ʩʢʘʪʳ (17,9% ʠ 31,3%), ʚ 2022 ʛ. ʦʥʠ 

ʟʘʥʠʤʘʣʠ ʪʨʝʪʴʝ ʤʝʩʪʦ (20,4%). ʄʘʢʨʫʨʫʩʳ ʚ 2020-2021 ʛʛ. ʙʳʣʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ (17,6% ʠ 

11,7%), ʚ 2022 ʛ. ï ʥʘ ʚʪʦʨʦʤ (32,4%). ʊʨʝʩʢʘ ʟʘʥʠʤʘʣʘ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ (3,4%, 6,5% ʠ 13,3%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʧʨʠʣʦʚʝ ʦʪʤʝʯʝʥʳ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ, ʜʣʠʥʥʦʧʝʨʳʡ 

ʰʠʧʦʱʝʢ, ʚ 2021 ʛ. ʜʦʧʦʣʥʠʪʝʣʴʥʦ ï ʥʘʚʘʛʘ (ʧʨʠ ʣʦʚʝ ʪʨʝʩʢʠ), ʚ 2022 ʛ. ï ʫʛʦʣʴʥʘʷ ʨʳʙʘ. 

ɺ ʠʶʣʝ ʯʝʨʥʳʡ ʧʘʣʪʫʩ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʚʳʣʦʚʫ ʚ 2021 ʛ. (53,8%) ʠ ʚʪʦʨʦʝ 

ʤʝʩʪʦ ʚ 2020 ʛ. (40%), ʠ 2022 ʛ. (27%). ʄʘʢʨʫʨʫʩʳ ʧʨʝʦʙʣʘʜʘʣʠ ʚ 2020 ʛ. (51,9%) ʠ ʙʳʣʠ ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ 2021-2022 ʛʛ. (40,1% ʠ 55,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʢʘʪʳ ʙʳʣʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ 

(5,5%, 5% ʠ 7,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʨʝʩʢʘ ʟʘʥʠʤʘʣʘ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ (2,2%, 0,8% ʠ 8,9%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʧʨʠʣʦʚʝ ï ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ, ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ, ʢʨʦʤʝ ʪʦʛʦ, ʚ 

2021 ʛ. ï ʥʘʚʘʛʘ ʠ ʢʘʤʙʘʣʘ (ʧʨʠ ʧʨʦʤʳʩʣʝ ʪʨʝʩʢʠ), ʚ 2022 ʛ. ï ʩʪʨʝʣʦʟʫʙʳʡ ʧʘʣʪʫʩ. 

ɺ ʘʚʛʫʩʪʝ ʯʝʨʥʳʡ ʧʘʣʪʫʩ ʟʘʥʠʤʘʣ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʚʳʣʦʚʫ (26,8%, 32,3% ʠ 41,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ ʤʘʢʨʫʨʫʩʳ (69,1%, 59,8% ʠ 46,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʢʘʪʳ ʙʳʣʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ (3,8%, 2,6% ʠ 8,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʨʝʩʢʘ ʟʘʥʠʤʘʣʘ 

ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ (0,2%, 4,9% ʠ 3,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʘʢ ʠ ʚ ʠʶʣʝ, ʚ ʧʨʠʣʦʚʝ ï ʙʝʣʦʢʦʨʳʡ 

ʧʘʣʪʫʩ, ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ, ʚ 2021 ʛ. ï ʪʘʢʞʝ ʥʘʚʘʛʘ ʠ ʢʘʤʙʘʣʘ (ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʣʦʚʘ ï 

ʪʨʝʩʢʘ), ʚ 2022 ʛ. ï ʩʪʨʝʣʦʟʫʙʳʡ ʧʘʣʪʫʩ. 

ʄʝʩʷʯʥʳʡ ʚʳʣʦʚ ʚʩʝʭ ʜʦʥʥʳʭ ʨʳʙ ʢʦʣʝʙʘʣʩʷ ʚ 2020 ʛ. ʦʪ 74 ʜʦ 1544 ʪ, ʚ 2021 ʛ. ï ʦʪ 1 

ʜʦ 911 ʪ, ʚ 2022 ʛ. ï ʦʪ 94 ʜʦ 1191 ʪ. ʆʩʥʦʚʥʦʡ ʧʨʦʤʳʩʣʦʚʳʡ ʧʨʝʩʩ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʘʧʨʝʣʴ-

ʘʚʛʫʩʪ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 3-ʭ ʣʝʪ ʜʦʣʷ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʦʪ ʦʙʱʝʛʦ ʫʣʦʚʘ ʩʥʠʟʠʣʘʩʴ ʩ 43,2% ʚ 

2020 ʛ. ʜʦ 27,4% ï ʚ 2022 ʛ., ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʩʢʘʪʦʚ (ʩ 15% ʚ 2020 ʛ. ʜʦ 24,5% 

ï ʚ 2022 ʛ.). ɺ ʮʝʣʦʤ ʟʘ 2020-2022 ʛʛ., ʥʘ ʜʦʣʶ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʧʨʠʭʦʜʠʣʦʩʴ 38,4% ʦʪ ʦʙʱʝʛʦ 

ʚʳʣʦʚʘ, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣʠ ʤʘʢʨʫʨʫʩʳ (36%), ʥʘ ʪʨʝʪʴʝʤ ï ʩʢʘʪʳ (20,1%).  

ɺ ʫʣʦʚʘʭ ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ, ʪʨʝʩʢʘ, ʰʠʧʦʱʝʢ. ʅʘ ʠʭ ʜʦʣʶ ʚ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʧʨʠʭʦʜʠʣʦʩʴ 5,5% ʦʪ ʚʳʣʦʚʘ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 31 ʘʚʛʫʩʪʘ ʦʙʱʠʡ ʚʳʣʦʚ ʜʦʥʥʳʭ 

ʨʳʙ ʩʦʩʪʘʚʠʣ ʚ 2020 ʛ. ï 6367 ʪ, ʚ 2021 ʛ. ï 4069 ʪ, ʚ 2022 ʛ. ï 4663 ʪ. 

ɺ ʬʝʚʨʘʣʝ-ʘʚʛʫʩʪʝ 2020 ʛ. ʪʦʣʴʢʦ 7 ʩʫʜʦʚ ʠʟ 33 ʚʝʣʠ ʤʦʥʦʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ (21,2%), 

ʦʩʪʘʣʴʥʳʝ ʜʦʙʳʚʘʣʠ ʦʪ 2 ʜʦ 7 ʦʙʲʝʢʪʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʫʜʦʚ ʚʝʣʘ ʜʚʫʭʚʠʜʦʚʦʡ 

ʧʨʦʤʳʩʝʣ (8 ʝʜ., 24,2%), ʘ ʜʦʣʷ ʩʫʜʦʚ, ʚʝʜʫʱʠʭ ʧʨʦʤʳʩʝʣ 3 ʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʣʘ 

54,6% (18 ʝʜ.). 

ɺ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2021 ʛ. ʠʟ 25 ʩʫʜʦʚ 6 ʚʝʣʠ ʤʦʥʦʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ (24%), 4 ʩʫʜʥʘ ï 

ʜʚʫʭʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ (16%), ʪʨʝʭʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ ʧʨʦʚʦʜʠʣʠ 8 ʩʫʜʦʚ (32%), ʘ ʜʦʣʷ 

ʩʫʜʦʚ, ʚʝʜʫʱʠʭ ʣʦʚ 4 ʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʣʘ 28% (7 ʩʫʜʦʚ). 

ɺ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2022 ʛ. ʠʟ 22 ʩʫʜʦʚ 4 ʚʝʣʠ ʤʦʥʦʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ (18,2%), 2 

ʩʫʜʥʘ ï ʜʚʫʭʚʠʜʦʚʦʡ ʧʨʦʤʳʩʝʣ (9,1%). ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʫʜʦʚ ʚʝʣʘ 3-ʭ ʠ 4-ʭ ʚʠʜʦʚʦʡ 

ʧʨʦʤʳʩʝʣ (12 ʩʫʜʦʚ, 54,5%), ʘ ʜʦʣʷ ʩʫʜʦʚ, ʚʝʜʫʱʠʭ ʣʦʚ 5 ʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʣʘ 18,2% 

(4 ʩʫʜʥʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʟʦʥʝ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʜʦʣʷ ʤʦʥʦʚʠʜʦʚʦʛʦ ʣʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʠʤʝʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʤʥʦʛʦʚʠʜʦʚʦʛʦ ʧʨʦʤʳʩʣʘ ʜʦʥʥʳʭ ʨʳʙ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʢʦʜʳ (ʚ ʦʩʥʦʚʥʦʤ ʣʠʢʦʜ ʉʦʣʜʘʪʦʚʘ (Lycodes soldatovi)), 

ʯʘʩʪʦ ʚʳʣʘʚʣʠʚʘʶʪʩʷ ʢʘʢ ʧʨʠʣʦʚ ʧʨʠ ʷʨʫʩʥʦʤ ʧʨʦʤʳʩʣʝ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʠ ʪʨʝʩʢʠ, ʥʦ ʧʨʠ 
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ʵʪʦʤ ʚʳʙʨʘʩʳʚʘʶʪʩʷ (ʧʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ, ʚ ʉʉɼ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2020-2022 ʛʛ. 

ʦʥʠ ʥʝ ʫʢʘʟʘʥʳ), ʭʦʪʷ ʠʟ ʥʠʭ ʤʦʞʥʦ ʚʳʧʫʩʢʘʪʴ ʧʨʦʜʫʢʮʠʶ (ɹʘʜʘʝʚ, 2018).  

ʋʯʠʪʳʚʘʷ ʤʥʦʛʦʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʚ ʭʦʜʝ ʧʨʦʤʳʩʣʘ ʜʦʥʥʳʭ ʨʳʙ ʚ ʉʆʄ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʠ ʧʨʦʤʳʩʣʝ ʧʘʣʪʫʩʦʚ, ʤʘʢʨʫʨʫʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʷʪʴ 

ʢʚʦʪʳ ʠ ʥʘ ʚʳʣʦʚ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʩʢʘʪʳ, ʜʣʠʥʥʦʧʝʨʳʡ ʰʠʧʦʱʝʢ, ʣʠʢʦʜʳ, ʘ ʧʨʠ 

ʧʨʦʤʳʩʣʝ ʪʨʝʩʢʠ ï ʪʘʢʞʝ ʥʘ ʥʘʚʘʛʫ ʠ ʢʘʤʙʘʣʫ.  

ʀʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʚʦʟʤʦʞʝʥ ʚʳʧʫʩʢ ʨʳʙʦʧʨʦʜʫʢʮʠʠ (ʉʝʤʝʥʦʚ, ʉʤʠʨʥʦʚ, 

2011; ʉʤʠʨʥʦʚ, ʉʝʤʝʥʦʚ, 2012). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʘʜʘʝʚ ʆ.ɿ. 2018. ʇʨʠʣʦʚʳ ʠ ʚʳʙʨʦʩʳ ʥʘ ʷʨʫʩʥʦʤ ʧʨʦʤʳʩʣʝ ʨʳʙ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ // ɺʦʧʨʦʩʳ ʨʳʙʦʣʦʚʩʪʚʘ 19(1): 58-72. 

ɽʣʘʪʠʥʮʝʚʘ ʖ.ɸ., ʉʝʤʝʥʦʚ ʖ.ʂ., ʉʤʠʨʥʦʚ ɸ.ɸ. 2020. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʤʳʩʣʘ ʜʦʥʥʳʭ 

ʨʳʙ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2020 ʛ. ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // VIII ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘè ʉ. 50-53. 

ʇʨʠʢʦʢʠ ʆ.ɺ. 2015. ʇʨʦʤʳʩʝʣ, ʙʠʦʣʦʛʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʤʳʩʣʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʩʢʘʪʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 4: 75-80. 

ʉʝʤʝʥʦʚ ʖ.ʂ., ʉʤʠʨʥʦʚ ɸ.ɸ. 2011. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʚʫʭʚʠʜʦʚʦʛʦ ʧʨʦʤʳʩʣʘ 

ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʠ ʩʢʘʪʦʚ ʚ ʆʭʦʪʩʢʦʝ ʤʦʨʝ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 2: 69-71. 

ʉʝʤʝʥʦʚ ʖ.ʂ., ʉʤʠʨʥʦʚ ɸ.ɸ., ɽʣʘʪʠʥʮʝʚʘ ʖ.ɸ., ʊʢʘʯʝʥʢʦ ɸ.ɸ. 2020. ʆʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʤʳʩʣʘ ʜʦʥʥʳʭ ʨʳʙ ʚ 2019 ʛ. ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 2: 43-

50. 

ʉʤʠʨʥʦʚ ɸ.ɸ., ʉʝʤʝʥʦʚ ʖ.ʂ. 2012. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʚʠʜʦʚʦʛʦ ʧʨʦʤʳʩʣʘ 

ʜʦʥʥʳʭ ʨʳʙ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ // ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʋʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʨʝʡ ʈʦʩʩʠʠ: ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳè. ʉ. 36-37. 

ʊʫʧʦʥʦʛʦʚ ɺ.ʀ., ʅʦʚʠʢʦʚ ʅ.ʇ. 2016. ʄʘʢʨʫʨʫʩʳ ï ʚʘʞʥʳʡ ʨʝʟʝʨʚ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʧʨʦʤʳʩʣʘ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 6: 54-60. 

ʖʩʫʧʦʚ ʈ.ʈ., ʉʝʤʝʥʦʚ ʖ.ʂ., ʅʠʢʦʣʝʥʢʦ ʃ.ʇ., ʂʘʠʢʘ ɸ.ʀ., ʈʘʢʠʪʠʥʘ ʄ.ɺ., ʉʝʨʛʝʝʚ ɸ.ʉ., 

ʅʝʤʯʝʥʢʦ ɸ.ʖ., ʉʠʜʷʢʦʚ ʖ.ɺ. 2012. ʉʪʨʫʢʪʫʨʘ ʛʦʜʦʚʦʛʦ ʫʣʦʚʘ, ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʦʚ ʜʦʥʥʳʭ ʨʳʙ ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʤ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ ʠ ʟʘʣ. ʐʝʣʠʭʦʚʘ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // ʄʘʪʝʨʠʘʣʳ ʜʦʢʣ. II ʤʝʞʜʫʥʘʨ. ʥʘʫʯʥʦ-ʪʝʭʥʠʯ. ʢʦʥʬ.: ɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ɺʣʘʜʠʚʦʩʪʦʢ. ɼʘʣʴʨʳʙʚʪʫʟ. 

ʏ. 1. ʉ. 369-374. 

  



101 

 

ʋɼʂ 639.2; 799.11 
 

ʉʦʩʪʦʷʥʠʝ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ ɻʦʨʴʢʦʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʈ.ʂ. ʂʘʪʘʝʚ 

 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʅʠʞʝʛʦʨʦʜʅʀʈʆè), ʛ. ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ 

E-mail: nnovniro@vniro.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʛʨʘʥʠʮʘʭ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2018-2022 ʛʛ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʧʦʩʝʱʝʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʨʫʜʠʷ ʣʦʚʘ, ʦʙʲʝʤʳ ʠ ʩʪʨʫʢʪʫʨʘ ʫʣʦʚʦʚ 

ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʶʙʠʪʝʣʴʩʢʦʝ ʨʳʙʦʣʦʚʩʪʚʦ, ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʳʣʦʚ, ʚʦʜʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

 

ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. ʂ ʩʘʤʤr 

ʜʦʩʪʫʧʥʳʤ ʠ ʤʘʩʩʦʚʳʤ ʚʠʜʘʤ ʦʪʜʳʭʘ ʥʘ ʚʦʜʝ ʜʣʷ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʣʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʟʘʧʘʩʳ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ʃʠʮʝʥʟʠʦʥʥʦʝ ʩʧʦʨʪʠʚʥʦ-ʣʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʜʥʘʢʦ ʯʠʩʣʦ 

çʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭè ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʚʝʣʠʢʦ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʫʯʝʪʝ ʠ 

ʦʮʝʥʢʝ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ. 

ʄʘʪʝʨʠʘʣ r ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʠ ʠʭ ʫʣʦʚʘʭ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥ rʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʟʘ ʧʝʨʠʦʜ 2018-2022 ʛʛ. ʆʙʱʠʡ ʦʙʲʝʤ ʩʦʙʨʘʥʥʦʛʦ 

ʘʥʢʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ 1661 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʨʝʥʥʳʭ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ï 12,8 ʪʳʩ. ʵʢʟ.  

ʋʯʝʪ ʧʦʩʝʱʘʝʤʦʩʪʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ 

ʢʦʣʠʯʝʩʪʚʘ ʨʳʙʦʣʦʚʦʚ ʙʫʜʥʠʝ ʠ ʚʳʭʦʜʥʳʝ ʜʥʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ..., 1979). ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʚʦʜʦʝʤʘ ʦʧʨʝʜʝʣʷʣʦʩʴ, ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʨʳʙʦʣʦʚʦʚ ʚ 

ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʜʥʠʭ ʠ ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʚ ʤʝʩʷʮʝ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʚʳʧʦʣʥʷʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʨʠʤʝʥʷʝʤʳʭ ʦʨʫʜʠʷʭ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʫʣʦʚʦʚ 

ʧʫʪʝʤ ʘʥʢʝʪʥʦʛʦ ʦʧʨʦʩʘ. ʆʮʝʥʢʘ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʳʙʦʣʦʚʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʚʳʧʦʣʥʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ (ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ..., 1979), ʩ ʫʯʝʪʦʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʫʣʘʚʣʠʚʘʝʤʦʩʪʠ 

(ɺʘʥʜʳʰʝʚʘ ʠ ʜʨ., 2015), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ: 

ʂʚ = × pi*pj, 

 

ʛʜʝ ʂʚ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʣʘʚʣʠʚʘʝʤʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʨʳʙ 

ʨʘʟʣʠʯʥʳʤʠ ʦʨʫʜʠʷʤʠ ʣʦʚʘ; pi ï ʜʦʣʷ ʦʪʜʝʣʴʥʦʛʦ ʦʨʫʜʠʷ ʣʦʚʘ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʨʫʜʠʡ; pj 

ï ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʨʳʙ ʚ ʫʣʦʚʘʭ ʢʦʥʢʨʝʪʥʳʤ ʦʨʫʜʠʝʤ.  

 

ɸʥʘʣʠʟ ʘʥʢʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʣʦʚʣʠ ʩʦ ʣʴʜʘ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ 51,3% ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʦʚ ʥʘ ʤʦʨʤʳʰʢʫ (ʊʘʙʣʠʮʘ). 

ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʧʦʩʦʙʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʙʳʯʫ ʭʠʱʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʣʦʚ ʩ ʧʦʜʩʘʜʢʦʡ ʤʝʨʪʚʦʡ ʨʳʙʳ (ʥʘ çʪʶʣʴʢʫè) ʠ ʣʦʚʣʷ ʥʘ ʦʪʚʝʩʥʫʶ ʙʣʝʩʥʫ. ɺ ʧʝʨʠʦʜ 

ʣʦʚʘ ʧʦ çʦʪʢʨʳʪʦʡ ʚʦʜʝè ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʨʫʜʠʝʤ ʨʳʙʦʣʦʚʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʩʧʠʥʥʠʥʛ (53,7%). ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʣʶʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪ ʧʦʧʣʘʚʦʯʥʳʝ ʫʜʦʯʢʠ 
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(36,0%), ʘ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʨʝʪʘ ʩʧʠʥʥʠʥʛʦʚʦʡ ʣʦʚʣʠ ʠʭ ʜʦʣʷ ʜʦʩʪʠʛʘʝʪ 

81,1%. ʆʩʝʥʴʶ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʠʧʠʯʥʳʝ çʟʠʤʥʠʝè ʩʧʦʩʦʙʳ ʣʦʚʘ ʩ ʣʦʜʢʠ ï ʣʦʚ ʥʘ 

ʤʦʨʤʳʰʢʫ, ʦʪʚʝʩʥʦʝ ʙʣʝʩʥʝʥʠʝ ʩ ʥʘʩʘʜʢʦʡ ʠ ʙʝʟ. 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ, ʚʥʝʟʘʧʨʝʪʥʳʡ, ʧʝʨʠʦʜ ʣʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʝʜʝʪʩʷ ʩ ʣʦʜʦʢ (67%), 

ʟʘʯʘʩʪʫʶ ʦʩʥʘʱʝʥʥʳʭ ʤʦʪʦʨʦʤ (ʧʦʨʷʜʢʘ 80% ʥʘʙʣʶʜʘʝʤʳʭ ʩʣʫʯʘʝʚ). 

 

ʊʘʙʣʠʮʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʨʫʜʠʷ ʣʦʚʘ ʨʳʙʦʣʦʚʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2018-2022 ʛʛ., % 

 
ɺʠʜ ʣʦʚʘ ʇʦʜʣʝʜʥʳʡ ʣʦʚ ɺʠʜ ʣʦʚʘ ʃʦʚ ʧʦ çʦʪʢʨʳʪʦʡ ʚʦʜʝè 

ʆʪʚʝʩʥʦʝ ʙʣʝʩʥʝʥʠʝ 23,6 ɼʦʥʥʘ ̫ 7,4 

ɾʝʨʣʠʮʳ 1,3 ʂʚʦʢ 0,6 

ʄʦʨʤʳʰʢʘ 51,3 ʆʪʚʝʩʥʦʝ ʙʣʝʩʥʝʥʠʝ, ʤʦʨʤʳʰʢʘ 2,3 

ʅʘ çʪʶʣʴʢʫè 23,9 ʇʦʧʣʘʚʦʯʥʘʷ 36,0 

    ʉʧʠʥʥʠʥʛ 53,7 

 

ʂʦʣʠʯʝʩʪʚʦ ʨʳʙʦʣʦʚʦʚ, ʧʦʩʝʱʘʚʰʠʭ ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʛʨʘʥʠʮʘʭ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʩʪʘʙʠʣʴʥʦ ʠ ʨʘʟʣʠʯʘʝʪʩʷ ʢʘʢ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ, ʪʘʢ ʠ ʧʦ ʩʝʟʦʥʘʤ 

ʛʦʜʘ. ʆʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʚ ʚʳʭʦʜʥʳʝ 

ʜʥʠ ï ʪʘʢ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʧʨʝʚʳʰʘʣʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʙʫʜʥʠʝ ʚ ʩʨʝʜʥʝʤ ʚ 1,6 ʨʘʟʘ (353 ʠ 217 

ʯʝʣʦʚʝʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʜʠʥʘʤʠʢʝ ʧʦʩʝʱʘʝʤʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ ï ʚ 

ʧʝʨʠʦʜʳ ʥʘʯʘʣʘ (ʜʝʢʘʙʨʴ) ʠ ʦʢʦʥʯʘʥʠʷ (ʤʘʨʪ) ʧʦʜʣʝʜʥʦʛʦ ʧʝʨʠʦʜʘ ʣʦʚʘ (ʈʠʩʫʥʦʢ 1). ɺ 

ʧʝʨʠʦʜ ʣʦʚʘ ʧʦ çʦʪʢʨʳʪʦʡ ʚʦʜʝè ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʦʣʦʚʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦ ʩ ʤʘʷ ʧʦ 

ʘʚʛʫʩʪ, ʦʜʥʘʢʦ ʩʥʠʞʘʝʪʩʷ ʩ ʫʭʫʜʰʝʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʩʝʥʴʶ. ɺ ʮʝʣʦʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʝʱʝʥʠʡ ʚ ʧʝʨʠʦʜ çʦʪʢʨʳʪʦʡ ʚʦʜʳè (49,6 ʪʳʩ. ʯʝʣ.) ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʧʝʨʠʦʜʘ ʣʦʚʘ ʩʦ 

ʣʴʜʘ (44,0 ʪʳʩ. ʯʝʣ.), ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʦʚʘ 

ʩ 5,9 ʜʦ 7,0 ʯʘʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʞʝʛʦʜʥʦ ɻʦʨʴʢʦʚʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ  ʧʦʩʝʱʘʝʪ ʧʦʨʷʜʢʘ 93,6 ʪʳʩ. ʯʝʣʦʚʝʢ ʧʨʠ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʦʚʘ 6,3 ʯʘʩʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

 

ɼʠʥʘʤʠʢʘ ʚʳʣʦʚʘ ʙʠʦʨʝʩʫʨʩʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʧʦʩʝʱʝʥʠʡ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ (ʩʤ. ʈʠʩʫʥʦʢ 1). ʊʘʢ ʚ çʧʦʜʣʝʜʥʳʡè ʧʝʨʠʦʜ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʦʙʲʝʤʦʤ ʚʳʣʦʚʘ ʠ ʫʯʪʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʳʙʦʣʦʚʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,96. ʆʜʥʘʢʦ, ʚ ʧʝʨʠʦʜ ʣʦʚʘ 

ʧʦ çʦʪʢʨʳʪʦʡ ʚʦʜʝè ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʚʳʨʘʞʝʥʘ ï 0,57. 



103 

 

ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʚ ʫʣʦʚʘʭ ʟʘʯʘʩʪʫʶ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʦʧʫʩʪʠʤʳʤ ʚʝʣʠʯʠʥʘʤ (ʇʨʠʢʘʟ é, 2014). ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʨʷʜʢʘ 37% ʦʩʦʙʝʡ ʣʝʱʘ, 19% ʦʩʦʙʝʡ ʩʫʜʘʢʘ ʠ 40% ʦʩʦʙʝʡ ʩʦʤʘ ʤʝʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʦʣʷ ʨʳʙ, ʥʝ ʜʦʩʪʠʛʰʠʭ ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʠʥʳ, ʚʳʰʝ, ʜʦʩʪʠʛʘʷ 51% ʜʣʷ ʣʝʱʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʤʠ ʨʳʙʦʣʦʚʘʤʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʦʩʦʙʝʡ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʟʤʝʨʦʚ. 

ɺ ʩʦʩʪʘʚʝ ʣʶʙʠʪʝʣʴʩʢʠʭ ʫʣʦʚʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʬʠʛʫʨʠʨʫʝʪ ʜʦ 16 ʚʠʜʦʚ ʨʳʙ, 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪ ʦʢʫʥʴ Perca fluviatilis L. (28,9%), ʧʣʦʪʚʘ Rutilus 

rutilus L. (26,4%), ʩʫʜʘʢ Sander lucioperca L.  (12,6%), ʙʝʨʰ Sander volgensis Gmelin (8,9%)  

ʱʫʢʘ Esox lucius L. (7,6%).  

ɺ ʮʝʣʦʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ 

(ʈʠʩʫʥʦʢ 2). ʊʘʢ, ʝʩʣʠ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʦʢʫʥʷ Perca fluviatilis L. ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʪʦ ʜʣʷ  ʧʣʦʪʚʳ Rutilus rutilus L., ʩʫʜʘʢʘ Sander lucioperca L. ʠ 

ʙʝʨhʘ Sander volgensis Gmelin ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

 

ɺ ʧʝʨʠʦʜ ʣʦʚʘ ʧʦ çʦʪʢʨʳʪʦʡ ʚʦʜʝè ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʣʦʚʘ ʱʫʢʠ Esox lucius L. ʠ ʣʝʱʘ Abramis brama L., ʪʘʢ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʩ 9 ʚ 

çʧʦʜʣʝʜʥʳʡè ʧʝʨʠʦʜ ʜʦ 15 ʚʠʜʦʚ (ʩ 2,2 ʜʦ 3,1 ʧʦ ʠʥʜʝʢʩʫ ʐʝʥʥʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʦʣʴʢʦ 

ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ʟʘʬʠʢʩʠʨʦʚʘʥ rʞʝʨʝʭ Aspius aspius L., ʷʟʴ Leuciscus idus L., ʫʢʣʝʷ Alburnus 

alburnus L., ʩʦʤ Silurus glanis L., ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ Carassius gibelio Bloch, ʩʘʟʘʥ Cyprinus 

carpio L. ʠ ʢʨʘʩʥʦʧʝʨʢʘ Scardinius erythrophthalmus L. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʛʨʫʧʧʳ çʧʨʦʯʠʝè 

ʦʪʤʝʯʝʥʳ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ ʝʨʰ Gymnocephalus cernuus L., ʛʫʩʪʝʨʘ Blicca bjoerkna L. ʠ, 

ʚʩʪʨʝʯʝʥʥʳʡ ʪʦʣʴʢʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʥʘʣʠʤ Lota lota L. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʙʱʠʡ ʛʦʜʦʚʦʡ ʚʳʣʦʚ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ʨʳʙʦʣʦʚʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʥʘ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 123,83 ʪ, ʠʟ ʥʠʭ ʚ ʧʝʨʠʦʜ çʧʦʜʣʝʜʥʦʛʦè ʣʦʚʘ ï 63,63 ʪ, çʦʪʢʨʳʪʦʡ ʚʦʜʳè ï 

60,20 ʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɺʘʥʜʳʰʝʚʘ ɺ.ɺ., ʄʠʥʠʥ ɸ.ɽ., ʂʘʪʘʝʚ ʈ.ʂ. 2015. ʉʦʩʪʦʷʥʠʝ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ ʠ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ: 

ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  ʉ.-ʇʝʪʝʨʙʫʨʛ: ʌɻɹʅʋ 

çɻʦʩʅʀʆʈʍè, 6-20. 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ.1979. ʃ.: ɻʦʩʅʀʆʈʍ, 20 ʩ. 

ʇʨʠʢʘʟ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʦʪ 18.11.2014 ˉ453 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ 

ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ" (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 
ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 08.12.2014 ˉ35097)  
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ʋɼʂ 575.17:597.553.2 

ɻʘʧʣʦʪʠʧʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʳʙʦʨʦʢ ʨʷʧʫʰʢʠ Coregonus albula L . ʠʟ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ 

 
ʄ.ʅ. ʂʠʩʝʣʝʚʘ, ɼ.ʂ. ʄʠʪʨʶh ʢʠʥʘ, ʂ.ɺ. ɺʫʣʴʬ  

  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çɻʦʩʅʀʆʈʍè ʠʤ. ʃ.ʉ. ɹʝʨʛʘ)  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  

E-mail: marina.marinakisel@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʯʘʩʪʢʘ 

ND1/ND2 ʤʪɼʅʂ ʚ ʚʳʙʦʨʢʘʭ ʨʷʧʫʰʢʠ ʠʟ ʪʨʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ 

ʈʦʩʩʠʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʙʘʣʪʠʡʩʢʦʤʫ ʠ ʚʦʣʞʩʢʦ-ʢʘʩʧʠʡʩʢʦʤʫ ʙʘʩʩʝʡʥʘʤ. ɺʳʷʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʧʣʦʪʠʧʦʚ ʨʷʧʫʰʢʠ ʠʟ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 

ʨʘʟʥʳʤ ʙʘʩʩʝʡʥʘʤ. ʆʙʥʘʨʫʞʝʥʦ 5 ʛʘʧʣʦʪʠʧʦʚ ʨʷʧʫʰʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ 

ʠʟ ʛʘʧʣʦʪʠʧʦʚ ʚ ʦʙʦʠʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʱʠʡ ʛʘʧʣʦʪʠʧ ʚ ʚʳʙʦʨʢʘʭ 

ʨʷʧʫʰʢʠ ʫʩʪʴʷ ʨ. ʅʝʚʘ ʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʷʧʫʰʢʠ ʙʘʣʪʠʡʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʂʦʩʚʝʥʥʦ ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʚʳʙʦʨʢʝ ʂʦʚʞʩʢʦʛʦ ʦʟʝʨʘ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʚʦʣʞʩʢʦ-ʢʘʩʧʠʡʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ʇʨʠ ʵʪʦʤ, ʜʚʘ ʛʘʧʣʦʪʠʧʘ ʦʙʥʘʨʫʞʝʥʳ 

ʪʦʣʴʢʦ ʚ ʂʦʚʞʩʢʦʤ ʦʟʝʨʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʷʧʫʰʢʘ, ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ, ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʧʦʣʠʤʦʨʬʠʟʤ 

 

ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʤʦʣʦʜʳʭ, 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧʘʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ ʨʦʜʘ Coregonus, ʩʚʷʟʘʥʳ ʩ 

ʘʣʣʣʦʟʠʤʥʳʤ ʘʥʘʣʠʟʦʤ ʠʭ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ (ʇʝʨʝʣʳʛʠʥ,1988; ʉʝʥʜʝʢ, 

2021) ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠʭ ʛʝʥʦʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ (Politov et al., 2000; 

Kohlmann et al., 2005; ɹʦʨʦʚʠʢʦʚʘ, 2009). 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʚʳʙʦʨʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ 

ʨʷʧʫʰʢʠ Coregonus albula L. ʠʟ ʪʨʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʫʯʘʩʪʢʘ ND1-ND2 ʤʪɼʅʂ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʚʳʙʦʨʢʠ 

ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʠʟ ʫʩʪʴʷ ʨ. ʅʝʚʳ (n=27), ʦʟ. ʃʘʜʦʞʩʢʦʛʦ (n=23), ʦʟ. ʂʦʚʞʩʢʦʛʦ (n=25). 

ʄʝʪʦʜʳ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʣʠ: 

1. ɺʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʪʦʪʘʣʴʥʦʡ ɼʅʂ ʧʨʦʚʝʜʝʥʳ ʩʦʣʝʚʳʤ ʤʝʪʦʜʦʤ (Aljanabi, 

Martinez, 1997).  

2. ʇʎʈ ʮʝʣʝʚʦʛʦ ʫʯʘʩʪʢʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʤʘ (ND1/ND2) ʨʘʟʤʝʨʦʤ 2295 ʧʘʨ 

ʥʫʢʣʝʦʪʠʜʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ: ND1/2_IF 5ô-

GTTCAAACCCTCTCCTTAGC-3ô, ND1/2_IR 5ô-GATAGCACTAAGACCAAGAACCT-3ô. 

ʇʦʣʠʤʝʨʘʟʥʫʶ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ Biorad T100 MyCycler ʚ 20 ʤʢʣ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ 1 ʝ.ʘ Taq ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ, 2,5 ʤʢʣ 10 ĬTaq-ʙʫʬʝʨʘ,1 ʤʄ 

ʢʘʞʜʦʛʦ dNTP, 0,25 ʤʢʄ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ ʠ ʦʢʦʣʦ 50 ʥʛ ʛʝʥʦʤʥʦʡ ɼʅʂ. ʇʨʦʛʨʘʤʤʘ ʇʎʈ: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ʧʨʠ 94Áʉ (5 ʤʠʥ); 35 ʮʠʢʣʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʜʝʥʘʪʫʨʘʮʠʶ ʮʝʧʝʡ 

ʧʨʠ 94 Áʉ (30 ʩʝʢ), ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ʧʨʠ 58 Áʉ (30 ʩʝʢ) ʠ ʵʣʦʥʛʘʮʠʶ ʧʨʠ 72 ÁC (2,4 ʤʠʥ); 

ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʵʣʦʥʛʘʮʠʠ ʧʨʠ 72 ÁC (5 ʤʠʥ).  

3. ʈʝʘʢʮʠʷ ʵʥʜʦʥʫʢʣʝʘʟʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʬʝʨʤʝʥʪʘʤʠ-

ʨʝʩʪʨʠʢʪʘʟʘʤʠ: AluI, ApaI, Bme18I, Kzo9I, AvaI, BsrI, BsaJI, HinfI, MspI, RsaI, Sau96I, TaqI 

(Politov et al., 2000) ʠ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʚ ʘʛʘʨʦʟʥʦʤ 

ʛʝʣʝ, ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʧʨʦʭʦʜʷʱʝʤ ʋʌ ʩʚʝʪʝ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ. ʈʝʘʢʮʠʷ 

ʨʝʩʪʨʠʢʮʠʠ ʬʝʨʤʝʥʪʦʤ Bme18I ʚʳʷʚʠʣʘ 1 ʚʘʨʠʘʙʝʣʴʥʳʡ ʩʘʡʪ, HinfI ï 5 ʠ MspI ï 4 
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ʚʘʨʠʘʙʝʣʴʥʳʭ ʩʘʡʪʘ ʚ ND1/ND2. ʇʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥ ʧʨʦʜʫʢʪʦʚ ʨʝʩʪʨʠʢʮʠʠ 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʛʘʧʣʦʪʠʧʳ: ʉalb1, Calb2, ʉalb3, ʉalb4, ʉalb5. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ ʯʘʩʪʦʪ ʛʘʧʣʦʪʠʧʦʚ ʚ ʪʨʝʭ ʚʳʙʦʨʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ. 

ʆʪʤʝʯʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʉalb1 ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʳʙʦʨʢʘʭ, ʧʨʠʯʝʤ ʚ ʦʟʝʨʥʳʭ ʦʥ ʦʙʥʘʨʫʞʝʥ ʫ 88-

90% ʦʩʦʙʝʡ. 37% ʨʷʧʫʰʢʠ ʠʟ ʨʝʯʥʦʡ ʚʳʙʦʨʢʠ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʛʘʧʣʦʪʠʧʘ Calb2, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ.  ɺ ʚʳʙʦʨʢʝ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʵʪʦʪ ʛʘʧʣʦʪʠʧ ʦʙʥʘʨʫʞʝʥ 

ʪʦʣʴʢʦ ʫ ʦʜʥʦʡ ʦʩʦʙʠ, ʚ ʚʳʙʦʨʢʝ ʂʦʚʞʩʢʦʛʦ ʦʟʝʨʘ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɻʘʧʣʦʪʠʧʳ ʉalb3, 

ʉalb4, ʉalb5 ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʦʟʝʨʥʳʭ ʚʳʙʦʨʢʘʭ ʨʷʧʫʰʢʠ (ʨʠʩ.1), ʧʨʠʯʝʤ ʉalb4, ʉalb5 

ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʚ ʦʟʝʨʝ ʂʦʚʞʩʢʦʤ. 

 

ʋʩʪʴʝ ʨ. ʅʝʚʘ ʦʟʝʨʦ ʃʘʜʦʞʩʢʦʝ  ʦʟʝʨʦ ʂʦʚʞʩʢʦʝ  

   
Calb1   63% Calb1   91% Calb1   88% 

Calb2   37% Calb2   4,5% Calb4    3% 

 Calb3   4,5% Calb5    9% 

 

ʈʠʩʫʥʦʢ 1. ʏʘʩʪʦʪʳ ʛʘʧʣʦʪʠʧʦʚ ND1-ND2 ʚ ʪʨʝʭ ʚʳʙʦʨʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ. 

 

ɺʳʚʦʜʳ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫʯʘʩʪʢʘ ND1/ND2 ʤʪɼʅʂ ʚ ʚʳʙʦʨʢʘʭ 

ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʪʨʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʚʳʷʚʣʝʥʳ 5 

ʛʘʧʣʦʪʠʧʦʚ, ʯʘʩʪʦʪʳ ʢʦʪʦʨʳʭ ʚ ʜʘʥʥʳʭ ʚʳʙʦʨʢʘʭ ʨʘʟʣʠʯʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʘʧʣʦʪʠʧ ʉalb1 ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ ʠ 

ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚ ʦʙʝʠʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʦʙʱʝʛʦ ʛʘʧʣʦʪʠʧʘ Calb2 ʚ ʚʳʙʦʨʢʘʭ ʨʷʧʫʰʢʠ ʫʩʪʴʷ ʨ. ʅʝʚʘ ʠ 

ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʷʧʫʰʢʠ ʙʘʣʪʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʂʦʩʚʝʥʥʦ 

ʦʙ ʵʪʦʤ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʚʳʙʦʨʢʝ ʂʦʚʞʩʢʦʛʦ ʦʟʝʨʘ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʦʣʞʩʢʦ-ʢʘʩʧʠʡʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ʇʨʠ ʵʪʦʤ, ʜʚʘ ʛʘʧʣʦʪʠʧʘ, ʉalb4 ʠ ʉalb5, ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ 

ʚ ʂʦʚʞʩʢʦʤ ʦʟʝʨʝ. ʂʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ɼ.ʉ. ʉʝʥʜʝʢʘ (2021) ʦ ʪʦʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ɹʝʣʦʛʦ ʠ ʂʦʚʞʩʢʦʛʦ ʦʟʝʨ 

ʠʟ ʙʘʩʩʝʡʥʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʧʦʧʫʣʷʮʠʠ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ 

ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʳʝ ʢʣʘʩʪʝʨʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʘʧʣʦʪʠʧʦʚ ʚ ʪʨʝʭ ʚʳʙʦʨʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ 

ʨʷʧʫʰʢʠ ʜʦʧʦʣʥʷʪ ʢʘʨʪʠʥʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʪʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʠʜʘ ʩʠʛʦʚʳʭ 

ʨʳʙ ʚ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʘʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʦʤʳʩʣʘ ʩʢʫʤʙʨʠʠ ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʈʦʩʩʠʠ ʠ ʗʧʦʥʠʠ 

ʚ ʧʨʦʤʝʞʫʪʢʝ 2020ī2021 ʛʛ. ɼʘʥʥʳʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʞʛʦʜʦʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʤʳʩʝʣ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʨʦʩʩʠʡʩʢʠʤʠ 

ʩʫʜʘʤʠ. ʆʙʱʠʡ ʟʘʧʘʩ ʩʢʫʤʙʨʠʠ ʚʳʰʝʣ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʝʨʝʜʠʥʳ 

2000-ʭ ʛʦʜʦʚ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʘ 

ʟʘʧʘʩʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʢʫʤʙʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʫʨʦʞʘʡʥʳʤʠ 

ʧʦʢʦʣʝʥʠʷʤʠ. ʉʨʦʢʠ ʧʦʜʭʦʜʦʚ ʩʢʦʧʣʝʥʠʡ ʩʢʫʤʙʨʠʠ ʥʘ ʥʘʛʫʣ ʚ ʧʨʠʢʫʨʠʣʴʩʢʠʝ ʚʦʜʳ ʟʘʚʠʩʷʪ 

ʦʪ ʪʝʤʧʦʚ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʩʩʦʚʳʝ ʧʦʜʭʦʜʳ ʩʢʦʧʣʝʥʠʡ 

ʦʪʤʝʯʘʶʪʩʷ ʩ ʢʦʥʮʘ ʤʘʷ ʜʦ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʳ ʠʶʥʷ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʩʢʫʤʙʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʙʰʠʨʥʦʡ ʘʢʚʘʪʦʨʠʠ ʉɿʊʆ ʚ ʧʨʝʜʝʣʘʭ ʀʕɿ ʈʦʩʩʠʠ ʠ ʚ 

ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʫʤʙʨʠʷ, ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ, ʫʣʦʚ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, 

ʀʕɿ ʈʦʩʩʠʠ, ʀʕɿ ʗʧʦʥʠʠ. 

 

ʉʢʫʤʙʨʠʷ ï ʵʪʦ ʥʝʢʨʫʧʥʘʷ ʧʝʣʘʛʠʯʝʩʢʘʷ ʨʳʙʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʝʩʴ ʜʦʤʠʥʠʨʫʝʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʷʧʦʥʩʢʘʷ ʩʢʫʤʙʨʠʷ 

(Scomber japonicus). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʦʪʤʝʯʘʝʪʩʷ ʧʘʜʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʢʫʤʙʨʠʠ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʣʦʚʘʭ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʧʘʩʦʚ ʠ ʧʨʦʤʳʩʣʘ ʩʢʫʤʙʨʠʠ ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ ʠ ʗʧʦʥʠʠ ʚ 

ʧʨʦʤʝʞʫʪʢʝ ʩ 2020 ʧʦ 2021 ʛʛ. 

ʇʦ ʜʘʥʥʳʤ ʕ. ʇ. ʏʝʨʥʠʝʥʢʦ (ʏʝʨʥʠʝʥʢʦ, 2022), ʦʮʝʥʢʠ ʟʘʧʘʩʘ ʩʢʫʤʙʨʠʠ ʚ ʘʚʛʫʩʪʝ-

ʩʝʥʪʷʙʨʝ 2020 ʛ. ʩʦʩʪʘʚʠʣʠ 1,654 ʤʣʥ ʪ. ɺ 2021 ʛ. ï 3,420 ʠ 1,160 ʤʣʥ ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʚʠʜʘ ʟʘ ʧʝʨʠʦʜ 2016 ï 2021 ʛʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2018 ʛ. ï 1,9 ʤʣʥ ʪ. 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʧʦʣʦʚʦʟʨʝʣʦʡ ʩʢʫʤʙʨʠʠ ʚ 2021 ʛ. ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʦʩʪʘʚʠʣʘ 24,95 ʩʤ, ʘ ʝʸ 

ʩʨʝʜʥʷʷ ʤʘʩʩʘ ï 211 ʛ. ɺ 2021 ʛʦʜʫ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʢʫʤʙʨʠʠ ʚ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʩʦʩʪʘʚʠʣʠ 18,67 ʤʣʨʜ  ʵʢʟ., ʘ ʙʠʦʤʘʩʩʘ ï 1,00 ʤʣʥ ʪ. ʀʟ ʥʠʭ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ ʫʯʪʝʥʦ ʤʝʥʝʝ 0,01 %. ʈʳʙʳ ʜʣʠʥʦʡ 13 ï 16 ʩʤ ʩʦʩʪʘʚʠʣʠ 31,1 %, 25 ʠ ʙʦʣʝʝ 

ʩʤ ï 30,5 %. ʆʙʱʘʷ ʙʠʦʤʘʩʩʘ ʩʢʫʤʙʨʠʠ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʯʘʣʝ ʣʝʪʘ 2021 ʛ. ʦʮʝʥʝʥʘ 

ʚʝʣʠʯʠʥʦʡ ʚ 3,8 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ. ɺ ʢʦʥʮʝ ʣʝʪʘ-ʥʘʯʘʣʝ ʦʩʝʥʠ ʚ ʖʞʥʦ-

ʂʫʨʠʣʴʩʢʦʡ ʟʦʥʝ ʙʳʣʦ ʫʯʪʝʥʦ 1,07 ʤʣʥ ʪ. ʩʢʫʤʙʨʠʠ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ  

6,37 ʤʣʨʜ. ʵʢʟ., ʙʠʦʤʘʩʩʘ ï 1,160 ʤʣʥ ʪ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʤʳʩʣʘ (ʪʘʙʣʠʮʘ 1), ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʤʘʷ 2020 ʛ. ʧʨʦʤʳʩʣʦʚʳʝ ʩʫʜʘ 

ʧʦʜ ʨʦʩʩʠʡʩʢʠʤ ʬʣʘʛʦʤ ʥʘʯʘʣʠ ʧʨʦʤʳʩʝʣ ʚ ʧʨʝʜʝʣʘʭ ʵʢʦʥʦʤʟʦʥʳ, ʩʥʘʯʘʣʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʨʘʡʦʥʘ, ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ ʩʤʝʩʪʠʣʠʩʴ ʢ ʦʩʪʨʦʚʘʤ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʜʦ ʢʦʥʮʘ ʤʝʩʷʮʘ 

ʚʝʣʠ ʧʨʦʤʳʩʝʣ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. ʉʨʝʜʥʠʡ ʚʳʣʦʚ ʥʘ ʩʫʜʥʦ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣ 2,3 ʪ. ɼʦ ʵʪʦʛʦ ʣʦʚ 

ʚʝʣʩʷ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ ʚ ʤʘʝ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʚʘ ʙʳʣʘ ʟʘʤʝʪʥʦ ʚʳʰʝ ï ʩʨʝʜʥʠʡ ʚʳʣʦʚ 

ʥʘ ʩʫʜʥʦ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʣ ʩʢʫʤʙʨʠʠ ï 8,7 ʪ. ɺ ʤʘʝ-ʠʶʥʝ 2021 ʛ. ʨʦʩʩʠʡʩʢʠʝ ʩʫʜʘ ʨʘʙʦʪʘʣʠ 

ʥʘ ʧʨʦʤʳʩʣʝ ʩʢʫʤʙʨʠʠ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ, ʚ ʀʕɿ ʈʦʩʩʠʠ ʟʘʰʣʠ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʠʶʥʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʩʣʘ ʚ ʤʘʝ ʥʘ ʣʦʚʝ ʩʦʩʪʘʚʠʣʘ 1,7 ʪ. ɺ ʠʶʥʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʦʚʘ ʥʘ 
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ʩʫʜʥʦ ʚ ʩʫʪʢʠ ï 18,8 ʪ. ɺ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʘʚʛʫʩʪʝ ʠ  

cʝʥʪʷʙʨʝ 2020 ʛ. ʠ 2021 ʛ. ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʫʯʝʪʥʳʝ ʩʲʝʤʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʩʲʝʤʦʢ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʢʫʤʙʨʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʨʘʡʦʥʫ ʫʯʝʪʘ. ʆʜʥʘʢʦ ʚ 

ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʩʢʦʧʣʝʥʠʷ ʩʢʫʤʙʨʠʠ ʪʷʛʦʪʝʶʪ ʢ ʚʦʩʪʦʯʥʳʤ ʠ ʤʦʨʠʩʪʳʤ 

ʨʘʡʦʥʘʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ 2020 ʛ., ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ 

2021 ʛ. ʠʟ-ʟʘ ʩʣʘʙʦʛʦ ʨʘʟʚʠʪʠʷ ʚʪʦʨʦʡ ʚʝʪʚʠ ʆʡʷʩʠʦ ʩʢʦʧʣʝʥʠʷ ʩʢʫʤʙʨʠʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʚ 

ʙʦʣʝʝ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʙʳʚʘʶʱʝʤʫ ʬʣʦʪʫ ʣʦʚʠʪʴ ʵʪʫ ʨʳʙʫ ʫ ʦ. 

ʐʠʢʦʪʘʥ ʠ ʀʪʫʨʫʧ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʚʘ ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʧʨʦʤʳʩʣʝ 

ʩʢʫʤʙʨʠʠ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 4,3 ʪ ʥʘ ʩʫʜʥʦ ʚ ʩʫʪʢʠ, ʚ 2021 ʛ. ï 12,9ʪ.  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʢʫʤʙʨʠʠ ʚ ʨʘʡʦʥʝ 

ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ɽ. ʅ. ʂʫʟʥʝʮʦʚʦʡ (ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2021),  ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ 2021 ʛ. ʚ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʠ ʦʭʦʪʦʤʦʨʩʢʠʭ ʚʦʜʘʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʷʧʦʥʩʢʘʷ ʩʢʫʤʙʨʠʷ ʙʳʣʘ ʚʪʦʨʳʤ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʫʣʦʚʘʭ ʚʠʜʦʤ ʧʦʩʣʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ. ʏʘʩʪʦʪʘ ʝʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʉɿʊʆ ʠ ʚ ʀʕɿ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 80 %. ɺʩʝʛʦ ʥʘ ʘʢʚʘʪʦʨʠʠ ʖʞʥʦ-

ʂʫʨʠʣʴʩʢʦʡ ʟʦʥʳ ʙʳʣʦ ʫʯʪʝʥʦ 1,07 ʤʣʥ ʪ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʷʧʦʥʩʢʦʡ ʩʢʫʤʙʨʠʠ ʥʘ 

ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʉɿʊʆ ʩʦʩʪʘʚʠʣʘ 6,37 ʤʣʨʜ ʵʢʟ., ʙʠʦʤʘʩʩʘ ï 1,160 ʤʣʥ ʪ. 

ʈʘʟʤʝʨʥʳʡ ʨʷʜ ʩʢʫʤʙʨʠʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʤʦʜʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ: ʦʩʦʙʠ ʩ 

ʜʣʠʥʘʤʠ ʪʝʣʘ ʦʪ 14 ʜʦ 20 ʩʤ (ʤʦʜʘ ï 18 ʩʤ, ʚʦʟʨʘʩʪ 1+), ʩʢʫʤʙʨʠʷ ʜʣʠʥʦʡ ʦʪ 21 ʜʦ 26 ʩʤ 

(ʤʦʜʘ ï 23 ʩʤ) (ʚʦʟʨʘʩʪ 2+, 3+) ʠ ʨʳʙʳ ʜʣʠʥʦʡ ʦʪ 27 ʩʤ ʠ ʙʦʣʝʝ (ʤʦʜʘ ï 31 ʩʤ) (4+ ʠ ʩʪʘʨʰʝ). 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʧʦʣʦʚʦʟʨʝʣʦʡ ʩʢʫʤʙʨʠʠ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʲʝʤʢʠ ʧʦ ʜʘʥʥʳʤ ʧʦʣʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʠʟ ʫʣʦʚʦʚ ʚʩʝʭ ʪʨʘʣʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 24,95 ʩʤ, ʘ ʝʸ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ï 

211 ʛ. 

 

ʊʘʙʣʠʮʘ 1. ʆʮʝʥʢʘ ʧʨʦʤʳʩʣʘ ʩʢʫʤʙʨʠʠ ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʈʦʩʩʠʠ ʠ ʗʧʦʥʠʠ ʚ 

ʧʨʦʤʝʞʫʪʢʝ 2020ī2021 ʛʛ. 

 

ɻʦʜ ʇʝʨʠʦʜ 
ʋʣʦʚ, ʪ ʥʘ 

ʩʫʜʦʩʫʪʢʠ 

2020 ʤʘʡ 8,7 

2020 ʤʘʡ-ʠʶʥʴ 2,3 

2020 ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ 4,3 

2021 ʤʘʡ 1,7 

2021 ʠʶʥʴ 18,8 

2021 ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ 12,9 

2021 ʦʢʪʷʙʨʴ 24,1 

2021 ʥʦʷʙʨʴ 22,7 

 

 

ɺ ʥʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʂʘʣʘʰʥʠʢʦʚ, 2021) ʧʨʦʚʝʜʝʥʘ ʧʦʵʪʘʧʥʘʷ ʢʘʣʝʥʜʘʨʥʘʷ ʦʮʝʥʢʘ 

ʫʣʦʚʘ ʩʢʫʤʙʨʠʠ ʚ ʀʕɿ ʗʧʦʥʠʠ. ʇʨʦʤʳʩʝʣ ʨʳʙʳ ʨʦʩʩʠʡʩʢʠʤʠ ʬʣʦʪʦʤ ʙʳʣ ʥʘʯʘʪ ʚ ʷʥʚʘʨʝ 

2021 ʛ. ʧʦ ʚʟʘʠʤʥʦʡ ʢʚʦʪʝ ʚ ʨʘʤʢʘʭ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʈʦʩʩʠʡʩʢʦ-ʗʧʦʥʩʢʦʛʦ 

ʉʦʛʣʘʰʝʥʠʷ ʧʦ ʨʳʙʦʣʦʚʩʪʚʫ. ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ ʙʳʣʦ ʜʦʙʳʪʦ 22,474 ʪʳʩ. ʪ ʩʢʫʤʙʨʠʠ.  

ɺ ʤʘʝ ʧʨʦʤʳʩʝʣ ʙʳʣ ʧʨʦʜʦʣʞʝʥ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ ʩʠʣʘʤʠ ʪʨʸʭ ʩʫʜʦʚ. ʋʣʦʚ ʥʘ ʩʫʜʦʩʫʪʢʠ ʥʝ 

ʧʨʝʚʳʰʘʣ 1,7 ʪ. ʅʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ ʩʢʫʤʙʨʠʠ ʥʘ 1 ʠʶʣʷ ʩʦʩʪʘʚʠʣ 23,831 ʪʳʩ ʪ. ɺ ʪʝʯʝʥʠʝ 

ʠʶʣʷ ʫʣʦʚ ʥʘ ʩʫʜʦʩʫʪʢʠ ʣʦʚʘ ʩʦʩʪʘʚʠʣ 2,5 ʪ. ɺ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ ʧʨʦʤʳʩʣʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʧʨʦʜʦʣʞʘʣʘ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʂ ʢʦʥʮʫ ʩʝʥʪʷʙʨʷ ʦʙʩʪʘʥʦʚʢʘ ʫʣʫʯʰʠʣʘʩʴ, ʫʣʦʚ ʥʘ 

ʩʫʜʦʩʫʪʢʠ ʣʦʚʘ ʩʦʩʪʘʚʠʣ 14,2 ʪ. ʅʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 34,201 ʪʳʩ. ʪ. ɺ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʦʢʪʷʙʨʷ ʩʨʝʜʥʠʡ ʫʣʦʚ ʥʘ ʩʫʜʦʩʫʪʢʠ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 24,1 ʪ, ʥʘʨʘʩʪʘʶʱʠʡ 

ʜʦʩʪʠʛ 39,481 ʪʳʩ. ʪ. ʂ ʢʦʥʮʫ ʦʢʪʷʙʨʷ ʩʨʝʜʥʠʡ ʫʣʦʚ ʥʘ ʩʫʜʦʩʫʪʢʠ ʧʦ ʵʢʩʧʝʜʠʮʠʠ ʩʦʩʪʘʚʠʣ 
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29,7 ʪ, ʥʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ 55,425 ʪʳʩ. ʪ. ɺ ʥʘʯʘʣʝ ʥʦʷʙʨʷ ʩʨʝʜʥʠʝ ʫʣʦʚʳ ʩʢʫʤʙʨʠʠ ʥʘ 

ʩʫʜʦʩʫʪʢʠ ʩʥʠʟʠʣʠʩʴ ʜʦ 22,7 ʪ. ʂ ʢʦʥʮʫ ʥʦʷʙʨʷ ʩʨʝʜʥʠʡ ʫʣʦʚ ʥʘ ʩʫʜʦʩʫʪʢʠ ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ 

ʩʥʠʟʠʣʩʷ ʜʦ 21,8 ʪ. ʅʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ ʩʢʫʤʙʨʠʠ ʥʘ 30 ʥʦʷʙʨʷ ʩʦʩʪʘʚʠʣ 63,144 ʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʚʳʣʦʚʘ ʥʘ ʩʫʜʦʩʫʪʢʠ ʚ ʖʞʥʦ-ʂʫʨʠʣʴʩʢʦʤ 

ʨʘʡʦʥʝ ʦʪʤʝʯʘʣʦʩʴ ʦʩʝʥʴʶ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʭʦʜʠʣʠʩʴ ʥʘ ʦʢʪʷʙʨʴ-ʥʦʷʙʨʴ. ʇʨʠ 

ʵʪʦʤ ʚ 2021 ʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʛʦ ʚʳʣʦʚʘ ʥʘ ʩʫʜʥʦ ʧʨʝʚʟʦʰʣʠ ʨʝʟʫʣʴʪʘʪʳ 2020 ʛ. ɺ ʮʝʣʦʤ ʚ 

ʟʦʥʝ ʗʧʦʥʠʠ ʠ ʖʞʥʦʢʫʨʠʣʴʩʢʦʤ ʨʘʡʦʥʝ ʩʨʝʜʥʠʡ ʚʳʣʦʚ ʩʢʫʤʙʨʠʠ ʥʘ ʩʫʜʥʦ ʚ ʩʫʪʢʠ ʚ ʧʫʪʠʥʫ 

2021 ʛ. ʩʦʩʪʘʚʠʣ 31,5 ʪ, ʚ 2020 ʛ. ï 19,2 ʪ. ʉʨʝʜʥʠʡ ʚʳʣʦʚ ʥʘ ʩʫʜʥʦ (ʤʘʡ-ʥʦʷʙʨʴ) ʚ 2021 ʛ. 

ʩʦʩʪʘʚʠʣ 15,4 ʪ, ʚ 2020 ʛ. -  9,8 ʪ. ʅʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ ʷʧʦʥʩʢʦʡ ʩʢʫʤʙʨʠʠ ʧʦ ʠʪʦʛʘʤ ʧʫʪʠʥʳ 

2021 ʛ. ʥʘ 20 ʜʝʢʘʙʨʷ ʩʦʩʪʘʚʠʣ 71,3 ʪʳʩ. ʪ.. ɺ 2022 ʛ. ʥʘ 21 ʘʚʛʫʩʪʘ ʥʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ 

ʩʢʫʤʙʨʠʠ ʩʦʩʪʘʚʠʣ 25,480 ʪʳʩ. ʪ, ʚ 2021 ʛ. ï 24,578 ʪʳʩ. ʪ. 

ɺ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʠʮʫ ʚ ʦʮʝʥʢʘʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʩʢʫʤʙʨʠʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʙʱʠʡ ʟʘʧʘʩ ʩʢʫʤʙʨʠʠ ʚʳʰʝʣ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʝʨʝʜʠʥʳ 2000-ʭ ʛʦʜʦʚ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʢʫʤʙʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʫʨʦʞʘʡʥʳʤʠ ʧʦʢʦʣʝʥʠʷʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʩʩʦʚʳʝ ʧʦʜʭʦʜʳ ʩʢʦʧʣʝʥʠʡ 

ʦʪʤʝʯʘʶʪʩʷ ʩ ʢʦʥʮʘ ʤʘʷ ʜʦ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʳ ʠʶʥʷ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʩʘʨʜʠʥʘ ʠ ʩʢʫʤʙʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʙʰʠʨʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ ʚ ʧʨʝʜʝʣʘʭ ʀʕɿ ʈʦʩʩʠʠ ʠ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʂʘʣʘʰʥʠʢʦʚ ʖ.ʅ. 2021. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʘʧʘʩʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʤʳʩʝʣ 

ʩʢʫʤʙʨʠʠ ʚ ʚ ʚʦʜʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ // ʊʨʫʜʳ ɺʅʀʈʆ 185: 32-44.  

ʂʫʟʥʝʮʦʚʘ ɽ.ʅ. ʠ ʜʨ. 2021. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʘʨʜʠʥʳ 

Sardinops sagax ʠ ʷʧʦʥʩʢʦʡ ʩʢʫʤʙʨʠʠ Scomber japonicus ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʦʚ // ɺʦʧʨʦʩʳ ʨʳʙʦʣʦʚʩʪʚʘ 22 (3): 27-39.  

ʏʝʨʥʠʝʥʢʦ ʕ.ʇ., ʏʝʨʥʠʝʥʢʦ ʀ.ʉ. 2022. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʤʳʩʣʘ 

ʷʧʦʥʩʢʦʡ ʩʢʫʤʙʨʠʠ Scomber japonicus ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʨʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ // 

ʀʟʚʝʩʪʠʷ ʊʀʅʈʆ (ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ). 

201 (2): 390-399. 

 

  



111 

 

ʋɼʂ 575.174  

 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʙʘʩʩʝʡʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

ʧʦ RFLP- ʠ SNP- ʤʘʨʢʝʨʘʤ 
 

ɸ.ʀ. ʂʦʩʠʮʳʥʘ
1
, ɼ.ɸ. ɿʝʣʝʥʠʥʘ

2
, ʅ.ʖ. ʐʧʠʛʘʣʴʩʢʘʷ

1
, ɸ.ɸ. ʉʝʨʛʝʝʚ

2
, ɺ.ɸ. ʉʦʰʥʠʥʘ

2
, ʋ.ʆ. 

ʄʫʨʘʚʩʢʘʷ
1
 

 
1
ʂʘʤʯʘʪʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʤʯʘʪʅʀʈʆè), ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ 
2
ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

E-mail: kositsyna.a.i@kamniro.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʣʦʜʠ 

ʛʦʨʙʫʰʠ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ RFLP- ʠ SNP-ʤʘʨʢʝʨʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʙʫʰʘ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʆʭʦʪʩʢʦʝ ʤʦʨʝ, RFLP-ʘʥʘʣʠʟ, 

SNP-ʤʘʨʢʝʨʳ. 

 

ɻʦʨʙʫʰʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʣʦʩʦʩʝʚʦʛʦ ʧʨʦʤʳʩʣʘ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʅʝʩʦʤʥʝʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʢʦʣʝʥʠʡ ʯʝʪʥʳʭ ʠ ʥʝʯʝʪʥʳʭ ʣʝʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ 

ʦʭʦʪʦʤʦʨʩʢʦʡ ʛʦʨʙʫʰʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ çʩʝʚʝʨʥʦʛʦè ʠ çʶʞʥʦʛʦè 

ʢʦʤʧʣʝʢʩʘ ʩʪʘʜ. ɽʞʝʛʦʜʥʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ, ʢʦʪʦʨʘʷ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʥʘʛʫʣʘ ʦʙʨʘʟʫʝʪ ʩʤʝʰʘʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚ 

ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʘ ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʩʝʥʥʠʭ ʪʨʘʣʦʚʳʭ ʫʯʝʪʥʳʭ 

ʩʲʝʤʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʣʦʜʠ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʩʦʙʝʡ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʨʝʩʪʦʚʳʭ ʚʦʟʚʨʘʪʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ, ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ 

ʉʘʭʘʣʠʥʦ-ʂʫʨʠʣʴʩʢʠʡ ʨʝʛʠʦʥ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ RFLP-ʘʥʘʣʠʟʘ ʧʦʩʣʫʞʠʣʠ ʜʚʘʜʮʘʪʴ ʪʨʠ ʚʳʙʦʨʢʠ (1194 ʵʢʟ.) ʠʟ 

ʪʨʘʣʦʚʳʭ ʫʣʦʚʦʚ ʦʩʝʥʥʝʡ ʩʲʝʤʢʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ 2021 ʛ. (ʈʠʩʫʥʦʢ 1).  

ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʚʳʙʦʨʢʠ ʠʟ ʫʣʦʚʦʚ, ʛʜʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʪʨʘʣʝʥʠʡ (ʵʢʟ./ʪʨʘʣʝʥʠʝ) 

ʧʨʝʚʳʰʘʣʘ 250 ʦʩʦʙʝʡ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʪʨʫʜʥʠʢʠ ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʌɻɹʅʋ çɺʅʀʈʆè ʥʘ ʜʚʫʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʫʜʘʭ: ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʂʘʛʘʥʦʚʩʢʠʡè 

ʠ ʅʀʉ çʊʀʅʈʆè. 

ʈʝʬʝʨʝʥʩʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ RFLP-ʘʥʘʣʠʟʘ ʩʦʟʜʘʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʛʝʥʝʪʠʢʠ ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè ʠ ʚʢʣʶʯʘʝʪ 34 ʚʳʙʦʨʢʠ (2335 ʵʢʟ.) ʠʟ 

ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʦʝʤʦʚ ʛʦʨʙʫʰʠ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ, ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ (ʄʇʆʄ), ʦ. ʉʘʭʘʣʠʥ, ʦ. ʀʪʫʨʫʧ, ʨ. ɸʤʫʨ ʠ ʇʨʠʤʦʨʴʷ (Shpigalskaya et al., 2016). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʛʘʧʣʦʪʠʧʳ 

ʤʪɼʅʂ, ʯʘʩʪʦʪʳ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥ ʨʝʩʪʨʠʢʪʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʫʯʘʩʪʢʘ Cytb/D-loop (RFLP-ʘʥʘʣʠʟ; ʵʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ: DdeI, Hin6.I, HinfI, 

MspI, RsaI, ʉfr13.I). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʩʤʝʰʘʥʥʳʭ ʫʣʦʚʘʭ ʤʦʣʦʜʠ 

ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPAM (Masuda et al., 1991; Pella et al., 1996). 

ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʛʦʨʙʫʰʠ ʧʦ SNP-ʤʘʨʢʝʨʘʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʙʳʩʪʨʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ KASP (ʂʦʥʢʫʨʝʥʪʥʘʷ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʥʘʷ ʇʎʈ) 

(ɸʙʙʘʩʦʚ, 2019). ʄʝʪʦʜʠʢʘ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʛʦʨʙʫʰʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʘ ʦʩʥʦʚʝ KASP-ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʌɻɹʅʋ çɺʅʀʈʆè. ʊʘʢʞʝ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʟʜʘʥʘ 

ʨʝʬʝʨʝʥʩʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʚʳʙʦʨʢʠ ʠʟ ʧʦʧʫʣʷʮʠʡ ʛʦʨʙʫʰʠ ʯʸʪʥʳʭ ʣʝʪ ʥʝʨʝʩʪʘ 
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(23 ʚʳʙʦʨʢʠ ï 1079 ʵʢʟ.) ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʩʩʝʡʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

ʀʟ ʩʤʝʰʘʥʥʳʭ ʦʭʦʪʦʤʦʨʩʢʠʭ ʩʢʦʧʣʝʥʠʡ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 16 ʚʳʙʦʨʦʢ (835 

ʵʢʟ.). ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʛʝʥʦʪʠʧʠʨʦʚʘʥʳ ʧʦ 8-ʤʠ SNP-ʤʘʨʢʝʨʘʤ: GOR-

EV_55959_29, GOR-EV_80318_35, GOR-EV_71784_42, GOR-EV_55106_43, GOR-

EV_41329_56, GOR-EV_41546_51, GOR-EV_32728_58, GOR-EV_1611_62. ɸʥʘʣʠʟ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (çLGC Genomicsè) 

ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 7500 PCR Real Time (çApplied 

Biosystemsè, ʉʐɸ). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ GenALEx 6 ʜʣʷ MS-Excel (Peakall, Smouse, 2006). ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʣʦʚʦʚ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ (ʵʢʟ./ʪʨʘʣʝʥʠʝ) ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ 

ʧʦ ʜʘʥʥʳʤ ʦʩʝʥʥʝʡ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʂʘʛʘʥʦʚʩʢʠʡè ʠ 

ʅʀʉ çʊʀʅʈʆè ʚ 2021 ʛ. (ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʩʙʦʨʘ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ). 

 

 

ʊʘʙʣʠʮʘ 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ RFLP-ʘʥʘʣʠʟʘ ʤʪɼʅʂ 

(ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ ʨʘʩʯʝʪʥʳʭ ʦʮʝʥʦʢ) ʚ ʚʳʙʦʨʢʘʭ ʠʟ ʫʣʦʚʦʚ ʦʩʝʥʥʝʡ 

ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʚ 2021 ʛ. 

 

ˉ ʪʨʘʣʝʥʠʡ 
ɿʘʧʘʜʥʘʷ ʂʘʤʯʘʪʢʘ ʠ 

ʄʇʆʄ* 

ʦ. ʉʘʭʘʣʠʥ ʠ 

ʦ. ʀʪʫʨʫʧ 

ʙʘʩʩ. ʨ. ɸʤʫʨ ʠ 

ʖʯʄʇʆʄ** 

ʅʀʉ çʊʀʅʈʆè: 1ï4 8,0(22,10) 67,6(15,82) 24,4(14,23) 

ʅʀʉ çʊʀʅʈʆè: 5ï8 18,6(17,12) 38,8(17,31) 42,6(20,01) 

ʅʀʉ çʊʀʅʈʆè: 9ï11 18,1(22,26) 32,4(15,09) 49,5(23,60) 

ʅʀʉ çʇʨ. ʂʘʛʘʥʦʚʩʢʠʡè: 12ï18 22,9(9,44) 68,2(11,52) 8,9(11,27) 

ʅʀʉ çʇʨ. ʂʘʛʘʥʦʚʩʢʠʡè: 19ï23 71,9(14,94) 28,1(9,97) 0,0 

ɺʩʝ ʚʳʙʦʨʢʠ (1194 ʵʢʟ.) 25,5(7,11) 44,0(7,29) 30,5(6,91) 

*ʄʇʆʄ ð ʤʘʪʝʨʠʢʦʚʦʝ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

**ʖʯʄʇʆʄ ð ʶʞʥʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ ʠʟ ʫʣʦʚʦʚ ʩʲʝʤʢʠ 2021 ʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʶʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʘʜ (ʈʠʩʫʥʦʢ 2), ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʪʠʧʠʯʥʳʤ ʜʣʷ ʧʦʢʦʣʝʥʠʡ 

ʯʝʪʥʦʡ ʣʠʥʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʷʜʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʢʦʛʜʘ ʦʩʥʦʚʫ ʥʝʨʝʩʪʦʚʳʭ ʧʦʜʭʦʜʦʚ 

ʩʦʩʪʘʚʣʷʣʘ ʛʦʨʙʫʰʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʘ ʥʘʠʙʦʣʴʰʠʝ ʫʣʦʚʳ ʜʘʥʥʦʛʦ 
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ʚʠʜʘ ʣʦʩʦʩʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʩʲʝʤʢʠ 2013 ʛ., ʢʦʛʜʘ ʜʦʣʷ ʛʦʨʙʫʰʠ 

ʩʝʚʝʨʥʳʭ ʩʪʘʜ ʙʳʣʘ ʥʠʟʢʘ, ʘ ʧʨʦʤʳʩʣʦʤ ʥʘ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ ʚ 2014 ʛ. ʙʳʣʦ ʦʩʚʦʝʥʦ ʚʩʝʛʦ 

8,3 ʪʳʩ. ʪ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2021 ʛ., ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʜʦʣʠ ʤʦʣʦʜʠ ʩʝʚʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʘʜ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʦʙʲʝʤʦʚ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʚʳʣʦʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʨʝʛʠʦʥʘʭ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 2022 ʛʦʜʫ. 

 

ʊʘʙʣʠʮʘ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʣʣʝʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ SNP-ʣʦʢʫʩʦʚ (ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ ʨʘʩʯʝʪʥʳʭ ʦʮʝʥʦʢ) ʚ 

ʚʳʙʦʨʢʘʭ ʠʟ ʫʣʦʚʦʚ ʦʩʝʥʥʝʡ ʪʨʘʣʦʚʦʡ ʩʲʝʤʢʠ ʚ 2021 ʛ. 

 

ˉ ʪʨʘʣʝʥʠʡ 

ɿʘʧʘʜʥʘʷ 

ʂʘʤʯʘʪʢʘ ʠ 

ʄʇʆʄ 

ʦ. ʉʘʭʘʣʠʥ ʦ. ʀʪʫʨʫʧ 
ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 

(ʚ ʪ.ʯ. ʨ. ɸʤʫʨ) 

ʅʀʉ çʊʀʅʈʆè: 1, 3, 4 7,7(11,50) 6,7(18,19) 39,1(13,55) 46,6(18,21) 

ʅʀʉ çʊʀʅʈʆè: 5, 7, 8 3,3(7,00) 40,1(11,84) 0,0 56,6(16,41) 

ʅʀʉ çʊʀʅʈʆè: 9, 10, 11 14,0(11,26) 12,9(20,64) 9,3(7,70) 63,8(24,06) 

ʅʀʉ çʇʨ. ʂʘʛʘʥʦʚʩʢʠʡè: 14, 15, 17, 18 18,5(9,96) 51,7(22,55) 19,6(12,57) 10,2(20,20) 

ʅʀʉ çʇʨ. ʂʘʛʘʥʦʚʩʢʠʡè: 20, 21, 22 92,8(9,04) 2,2(3,51) 0,0 5,0(11,37) 

ɺʩʝ ʚʳʙʦʨʢʠ (835 ʵʢʟ.) 30,1(5,77) 26,0(10,30) 12,1(4,90) 31,8(10,99) 

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʠ ʛʦʨʙʫʰʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ 

ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʦ ʚʩʝʭ ʚʢʣʶʯʝʥʥʳʭ ʚ ʘʥʘʣʠʟ ʚʳʙʦʨʢʘʭ ʠʟ ʫʣʦʚʦʚ ʦʩʝʥʥʠʭ ʪʨʘʣʦʚʳʭ 

ʩʲʝʤʦʢ ʚ 2021 ʛ. 
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ʋɼʂ 597.2/.5 

 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʚ 

ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 
ɸ.ɺ. ʂʫʟʶʢ, ʂ.ɺ. ʄʘʡʜʘʥʦʚ 

 

ʊʘʪʘʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ "ɺʅʀʈʆ" (çʊʘʪʘʨʩʪʘʥʅʀʈʆè), ʛ. ʂʘʟʘʥʴ 

E-mail: arinakuzuk@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʛʦ ʧʣʝʩʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2019 ʧʦ 2021 ʛʛ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʝ 

ʛʦʜʳ ʨʘʚʥʷʣʦʩʴ 19, ʩʨʝʜʠ ʥʠʭ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʙʳʣʠ ʫʢʣʝʡʢʘ, ʯʝʨʥʦʤʦʨʩʢʘʷ ʧʫʭʣʦʱʝʢʘʷ 

ʠʛʣʘ-ʨʳʙʘ, ʧʣʦʪʚʘ ʠ ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ ʦʪʤʝʯʝʥʦ ʚ 2020 ʛʦʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʯʠʩʣʝʥʥʦʩʪʴ, ʩʝʛʦʣʝʪʢʠ ʨʳʙ, ʂʫʡʙʳʰʝʚʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʴ ʨʳʙ, ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠʭ ʧʦʧʫʣʷʮʠʠ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʮʝʥʥʳʭ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʨʳʙ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ 

ʧʦʧʦʣʥʝʥʠʷ ʤʦʣʦʜʠ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

ʉʨʝʜʠ ʦʙʠʪʘʶʱʠʭ ʚ ʂʫʡʙʳʰʝʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 59 ʚʠʜʦʚ ʨʳʙ ʧʨʝʦʙʣʘʜʘʶʪ 

ʬʠʪʦʬʠʣʳ, ʪ.ʝ. ʨʳʙʳ, ʦʪʢʣʘʜʳʚʘʶʱʠʝ ʠʢʨʫ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʝ ʠ ʱʫʢʦʚʳʝ (ʂʫʟʥʝʮʦʚ, 2005). 

ʄʝh ʠʥʩʢʠʡ ʟʘʣʠʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥrʤ ʤʝʩʪʦʤ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʠʭʪʠʦʬʘʫʥʳ ɺʦʣʞʩʢʦ-

ʂʘʤʩʢʦʛʦ ʧʣʝʩʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʘʣʠʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ 

ʧʣʸʩʘ, ʠʤʝʝʪ ʚʦʨʦʥʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʦʙʠʣʠʝʤ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʦʩʪʨʦʚʦʚ, ʟʘʨʦʩʰʠʭ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʉʝʚʝʨʦʚ ʠ ʜʨ., 2020). 

ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʚ ʭʦʜʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ 

ʫʯʘʩʪʢʦʚ ʄʝʰʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʛʦ ʧʣʝʩʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 2019 ʛ ʧʦ 2021 ʛ ʩʦʪʨʫʜʥʠʢʘʤʠ ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ ʦʙʣʦʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʦʜʳ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪ 10 

ʜʦ 15. ʆʪʣʦʚ ʤʦʣʦʜʠ ʨʳʙ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʘʣʴʢʦʚʳʤ ʙʨʝʜʥʝʤ ʜʣʠʥʦʡ 6 ʤ, ʩ ʷʯʝʝʡ ʚ ʢʨʳʣʴʷʭ 3 

ʤʤ, ʩ ʚʰʠʪʳʤ ʚ ʢʫʪʦʢ ʛʘʟʦʤ (ˉ15). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʦʜʥʦʛʦ ʟʘʙʨʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 20,0-65,0 ʤ. 

ɺʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ɸ.ʌ. 

ʂʦʙʣʠʮʢʦʡ (1981). ʈʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʛʦʣʝʪʦʢ ʦʩʫʱʝʩʪʚʣʷʣʩ ̫ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ 

ʫʩʠʣʠʷ ʦʨʫʜʠʷ ʣʦʚʘ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥ 15-19 ʚʠʜʘʤʠ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 7 ʩʝʤʝʡʩʪʚʘʤ: ʙʘʣʠʪʦʨʦʚʳʝ (Balitoridae), ʙʳʯʢʦʚʳʝ (Gobiidae), ʠʛʣʦʚʳʝ 

(Syngnathidae), ʢʘʨʧʦʚʳʝ (Cyprinidae), ʦʢʫʥʝʚʳʝ (Percidae), ʩʝʣʴʜʝʚʳʝ (Clupeidae) ʠ ʱʫʢʦʚʳʝ 

(Esocidae) (ʊʘʙʣʠʮʘ).  

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʝʡʩʪʚʦ ʢʘʨʧʦʚʳʝ, ʚʢʣʶʯʘʶʱʠʭ ʦʪ 7 ʜʦ 12 

ʚʠʜʦʚ, ʪʘʢʠʝ ʢʘʢ ʣʝʱ (Abramis brama L.), ʫʢʣʝʡʢʘ (Alburnus alburnus L.), ʞʝʨʝʭ (Aspius aspius 

L.), ʛʫʩʪʝʨʘ (Blicca bjoerkna L.), ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ (Carassius auratus L.), ʩʘʟʘʥ (Cyprinus 

carpio L.), ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʝʩʢʘʨʴ (Gobio gobio L.), ʷʟʴ (Leuciscus idus L.), ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʝʣʝʮ (Leuciscus leuciscus L.), ʯʝʭʦʥʴ (Pelecus cultratus L.), ʧʣʦʪʚʘ (Rutilus rutilus L.), 

ʢʨʘʩʥʦʧʝʨʢʘ (Scardinius erythrophthalmus L.). ʉʝʤʝʡʩʪʚʦ ʦʢʫʥʝʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 4 ʚʠʜʘʤʠ: 
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(ʦʙʳʢʥʦʚʝʥʥʳʡ ʝʨʰ (Gymnocephalus cernuus L.), ʨʝʯʥʦʡ ʦʢʫʥʴ (Perca fluviatilis L.), 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʫʜʘʢ Sander lucioperca L.). ʉʝʤʝʡʩʪʚʦ ʙʳʯʢʦʚʳʝ ʚ ʫʣʦʚʘʭ ʚʢʣʶʯʘʣʦ 3 ʚʠʜʘ: 

ʙʳʯʦʢ-ʮʫʮʠʢ (Proterorhinus marmoratus Pall.), ʙʳʯʦʢ-ʛʦʣʦʚʘʯ (Ponticola kessleri Gun.) ʠ 

ʙʳʯʦʢ-ʢʨʫʛʣʷʢ (Neogobius melanostomus Pall.). ʇʦ 1 ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʝʡʩʪʚʘ 

ʙʘʣʠʪʦʨʦʚʳʝ ï ʫʩʘʪʳʡ ʛʦʣʝʮ (Barbatula barbatula L.), ʠʛʣʦʚʳʝ ï ʯʝʨʥʦʤʦʨʩʢʘʷ ʧʫʭʣʦʱʝʢʘʷ 

ʠʛʣʘ-ʨʳʙʘ (Syngnathus nigrolineatus Eichwald), ʩʝʣʴʜʝʚʳʝ ï ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ 

(Clupeonella cultriventris Nordmann) ʠ ʫɦʢʦʚʳʝ ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ (Esox lucius L). 

ʆʙʱʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʛʦʜʳ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʚ 2020 ʛ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʪʣʠʯʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʫʜʷ ʧʦ 

ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ, ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ, ʢʘʢ ʠ 2019 ʛ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʚ 

ʫʣʦʚʘʭ (ʊʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʛʦʣʝʪʦʢ ʨʳʙ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019-

2021 ʛʛ ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 
2019 2020 2021 

% ʵʢʟ./ʫʩʠʣʠʝ % ʵʢʟ./ʫʩʠʣʠʝ % ʵʢʟ./ʫʩʠʣʠʝ 

ʗʟʴ 0,5 0,3 - - - - 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʝʩʢʘʨʴ 0,5 0,3 0,4 0,3 - - 

ɾʝʨʝʭ 7,9 5 0,3 0,2 0,1 0,1 

ʉʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ 2,2 1,4 10,3 7,8 0,9 0,7 

ʉʘʟʘʥ 0,3 0,2 0,1 0,1 - - 

ʇʣʦʪʚʘ 3,4 2,1 7,7 5,8 21,5 16,5 

ʋʢʣʝʡʢʘ 39,2 24,6 24,9 18,8 29,3 22,4 

ʃʝ ɦ 11,5 7,2 5,8 4,4 11,5 8,8 

ɻʫʩʪʝʨʘ 3,7 2,3 6,2 4,7 2,8 2,2 

ʂʨʘʩʥʦʧʝʨʢʘ 0,3 0,2 0,2 0,2 0,7 0,5 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʝʣʝʮ 1,1 0,7 - - - - 

ʏʝʭʦʥʴ 0,2 0,1 - - - - 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʝʨʰ 1,1 0,7 0,2 0,2 0,1 0,1 

ʈʝʯʥʦʡ ʦʢʫʥʴ 1,8 1,1 0,2 0,2 2,6 1,9 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʫʜʘʢ 0,9 0,6 0,4 0,3 0,3 0,3 

ɹʝʨʰ - - 0,1 0,1 - - 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ - - 0,4 0,3 0,1 0,1 

ʏʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ 10,2 6,4 9,2 6,9 21,1 16,1 

ʋʩʘʪʳʡ ʛʦʣʝʮ 0,6 0,4 - - - - 

ɹʳʯʦʢ-ʮʫʮʠʢ 3,8 2,4 11,1 8,4 0,9 0,7 

ɹʳʯʦʢ-ʛʦʣʦʚʘʯ - - 0,6 0,5 - - 

ɹʳʯʦʢ-ʢʨʫʛʣʷʢ - - 0,1 0,1 0,1 0,1 

ʀʛʣʘ-ʨʳʙʘ 10,7 6,7 21,7 16,4 7,9 6,0 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 19 19 15 

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ 2,66 2,99 2,34 

 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019 ʛʦʜʘ ʜʦʤʠʥʠʨʫʶʱʠʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʤ ʚ ʫʣʦʚʘʭ ʛʦʜʘ 

ʷʚʣʷʣʘʩʴ ʫʢʣʝʡʢʘ (39,2% ʦʪ ʦʙʱʝʛʦ ʫʣʦʚʘ), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣʘ 

24,6 ʵʢʟ./ʫʩʠʣʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʫʣʦʚʘʭ ʩʨʝʜʠ ʤʦʣʦʜʠ ʠʛʨʘʶʪ ʩʝʛʦʣʝʪʢʠ ʣʝʱʘ 

(11,5%; 7,2 ʵʢʟ./ʫʩʠʣʠʝ), ʪʶʣʴʢʘ (10,2%; 6,4 ʵʢʟ./ʫʩʠʣʠʝ) ʠ ʠʛʣʘ-ʨʙrʘ (10,7%; 6,7 ʵʢʟ./ʫʩʠʣʠʝ). 
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ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2020 ʛʦʜʘ ʙʳʣʠ ʫʢʣʝʡʢʘ 

(24,9%; 18,8 ʵʢʟ./ʫʩʠʣʠʝ) ʠ ʠʛʣʘ-ʨʳʙʘ (21,7%; 16,4 ʵʢʟ./ʫʩʠʣʠʝ). ʉʫʙʜʦʤʠʥʘʥʪʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʪʤʝʯʝʥʦ ʫ ʩʝʛʦʣʝʪʦʢ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ, ʩʦʩʪʘʚʣʷʷ 10,31% (7,8 ʵʢʟ./ʫʩʠʣʠʝ), ʙʳʯʢʘ-ʮʫʮʠʢʘ 

(11,1%; 8,4 ʵʢʟ./ʫʩʠʣʠʝ) ʠ ʪʶʣʴʢʠ (9,2%; 6,9%).  

ʆʩʥʦʚʫ ʫʣʦʚʦʚ 2021 ʛ ʩʦʩʪʘʚʠʣʠ ʩʝʛʦʣʝʪʢʠ ʫʢʣʝʡʢʠ (29,3; 22,4 ʵʢʟ./ʫʩʠʣʠʝ), ʪʶʣʴʢʠ 

(21,1; 16,1 ʵʢʟ./ʫʩʠʣʠʝ) ʠ ʧʣʦʪʚʳ (21,5; 16,5 ʵʢʟ./ʫʩʠʣʠʝ). ʊʘʢʞʝ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠʤʝʣʠ 

ʩʝʛʦʣʝʪʢʠ ʣʝʱʘ (11,5%; 8,8 ʵʢʟ./ʫʩʠʣʠʝ) ʠ ʠʛʣʳ-ʨʳʙʳ (7,9%; 6,0 ʵʢʟ./ʫʩʠʣʠʝ). 

ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚ ʫʣʦʚʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʩʝʛʦʣʝʪʢʠ ʷʟʷ (2019 ʛ), ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʝʣʴʮʘ 

(2019 ʛ), ʯʝʭʦʥʠ (2019 ʛ), ʙʝʨʰʘ (2020 ʛ) ʠ ʙʳʯʢʘ-ʛʦʣʦʚʘʯʘ (2020 ʛ).  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2012 ʛ, 

2014 ʛ ʠ 2017 ʛ ʚ ʫʣʦʚʘʭ ʤʦʣʦʜʠ ʚʩʪʨʝʯʝʥʦ 20 ʚʠʜʦʚ ʨʳʙ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʚʠʜʦʤ 2012 ʛ ʙʳʣʠ ʩʝʛʦʣʝʪʢʠ ʪʶʣʴʢʠ, ʘ ʚ 2014 ʛ ʠ ʚ 2017 ʛ ï ʫʢʣʝʡʢʠ, ʧʨʠ ʵʪʦʤ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʙʳʣʘ ʚʳʰʝ ʚʩʝʛʦ ʚ 2017 ʛ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʟʥʘʯʝʥʠʠ ʠʥʜʝʢʩʘ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ (1,84 ʙʠʪ/ʵʢʟ.) ʠ ʥʠʟʢʦʤ ʟʥʘʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʦʙʠʣʠʷ. ʈʘʟʣʠʯʠʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʛʦʣʝʪʦʢ ʚ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ ʩʚʷʟʘʥʳ, ʢʘʢ ʫʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʝʞʠʤʘ ʫʨʦʚʥʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʛʦʣʝʪʦʢ 

ʨʳʙ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019-2020 ʛʛ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʢʘʟʘʪʝʣʷ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʣʘ ʫʢʣʝʡʢʘ ʠ ʯʝʨʥʦʤʦʨʩʢʘʷ 

ʧʫʭʣʦʱʝʢʘʷ ʠʛʣʘ-ʨʳʙʘ; ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ï ʧʣʦʪʚʘ ʠ ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ. ɼʣʷ 

2021 ʛ ʦʪʤʝʯʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʥʜʝʢʩʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
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ʋɼʂ 664 

 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʣʦʚʦʚ ʩʫʜʘʢʘ ʠ ʣʝʱʘ 

ʂʫʨʰʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ (ɺʠʩʣʠʥʩʢʦʛʦ) ʟʘʣʠʚʦʚ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 
 

ʀ.ʆ. ʄʦʨʦʟʦʚ, ɺ.ɸ. ɻʘʣʜʫʢʝʚʠʯ, ʄ.ʃ. ɺʠʥʦʢʫʨ, ɸ.ɺ. ɸʥʜʨʶʭʠʥ 

 

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çɸʪʣʘʥʪʅʀʈʆè), ʛ. ʂʘʣʠʥʠʥʛʨʘʜ 

E-mail: shkval@atlantniro.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʣʦʚʦʚ ʩʫʜʘʢʘ ʠ ʣʝʱʘ ʂʫʨʰʩʢʦʛʦ ʠ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ (ɺʠʩʣʠʥʩʢʦʛʦ) ʟʘʣʠʚʦʚ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʭʦʜʘ ʩʳʨʴʷ  ʥʘ 

ʝʜʠʥʠʮʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʆʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʯʘʩʪʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʜʝʣʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʣʝʱ, ʩʫʜʘʢ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʳʨʴʷ, ʨʳʙʥʳʝ ʦʪʭʦʜʳ. 

 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʝʨʝʨʘʙʦʪʢʘ ʫʣʦʚʦʚ 

ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʠʙʢʦʩʪʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʫʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʫʯʝʪʦʤ ʙʝʟʦʪʭʦʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤ ʦʪʭʦʜʦʚ ʠ ʧʦʪʝʨʴ, ʨʘʩʭʦʜʘ ʩʳʨʴʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ 

ʦʙʲʝʤʳ ʩʳʨʴʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʣʝʱ (Abramis brama) ʠ ʩʫʜʘʢ (Sander lucioperca) 

ʦʭʣʘʞʜʝʥʥʳʝ, ʚʳʣʦʚʣʝʥʥʳʝ ʚ ʂʫʨʰʩʢʦʤ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ (ɺʠʩʣʠʥʩʢʦʤ) ʟʘʣʠʚʝ ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʈʘʟʜʝʣʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʙʦʨʥʠʢʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʢʮʠʡ (ɹʝʣʦʛʫʨʦʚ ɸ.ʅ., 1992). ʈʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʪʦʜʠʢ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʢʮʠʡ 

ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʳʙʳ (ɹʝʣʦʛʫʨʦʚ ɸ.ʅ., 1992; ʍʘʨʝʥʢʦ ɽ.ʅ., 2002) ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ  (ʈʫʢʦʚʦʜʩʪʚʦé, 2019). 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʣʠʩʴ ʢʘʢ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʇʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠʤʝʥʷʣʦʩʴ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʣʷ ʣʶʙʦʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʮʝʥʪ ʥʘʙʣʶʜʝʥʠʡ, ʣʝʞʘʱʠʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʢ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʤʝʥʝʝ (1-1/ʢ
2
)Ŀ100%. ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ Ñ 4m  ʜʣʷ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ 0,94. 

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʝʱʘ ʦʩʝʥʥʝ-

ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʙʘʩʩʝʡʥʦʚʳʭ 

ʥʦʨʤʘʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʥʠʡ ʚʳʭʦʜ ʪʫʰʢʠ ʣʝʱʘ ʩʧʝʮʨʘʟʜʝʣʢʠ ʩʦʩʪʘʚʠʣ 58,2 %, ʧʨʠ ʵʪʦʤ 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʥʦʨʤʘʭ - 55,1 %. ʇʨʠ ʬʠʣʝʪʠʨʦʚʘʥʠʠ ʪʫʰʢʠ ʣʝʱʘ 

ʩʧʝʮʨʘʟʜʝʣʢʠ ʚʳʭʦʜ ʬʠʣʝ ʩ ʢʦʞʝʡ ʥʘ 2,8 % ʧʨʝʚʳʩʠʣ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʟʜʝʣʢʠ ʦʪʢʣʦʥʝʥʠʷ  ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝ ʧʨʝʚʳʰʘʶʪ 2,0 % (ʪʘʙʣʠʮʘ 1).  

ɼʣʷ ʣʝʱʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ 

ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʭ  ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʘʟʜʝʣʢʠ. ɺʦʟʤʦʞʥʦʡ 

ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʝʱ ʚʝʩʝʥʥʝ-

ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʪʠʷʭ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʧʦʩʣʝʥʝʨʝʩʪʦʚʳʤʠ ʦʩʦʙʷʤʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ   ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʜʣʷ ʣʝʱʘ 

ʞʘʙʨʦʚʘʥʥʦʛʦ, ʧʦʪʨʦʰʝʥʦʛʦ ʩ ʛʦʣʦʚʦʡ, ʧʦʪʨʦʰʝʥʦʛʦ ʩ ʛʦʣʦʚʦʡ ʞʘʙʨʦʚʘʥʥʦʛʦ (ʪʘʙʣʠʮʘ 1).   
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ʊʘʙʣʠʮʘ 1. ɺʳʭʦʜ ʨʘʟʜʝʣʘʥʥʦʛʦ ʣʝʱʘ, % ʤʘʩʩʳ ʨʳʙʳ 

 

ɺʠʜ ʨʘʟʜʝʣʢʠ 
ɺʳʭʦʜ ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ ʧʝʨʠʦʜ, % 

ɺʳʭʦʜ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ, % 

ʉʨʝʜʥʠʡ 

ʚʳʭʦʜ, % 

ɺʳʭʦʜ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ 

ʙʘʩʩʝʡʥʦʚʳʭ ʥʦʨʤʘʭ, % 

ɾʘʙʨʦʚʘʥʥʳʡ 96,0Ñ0,4 96,9Ñ0,4 96,5 95,6 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ 82,1Ñ5,2 88,1Ñ1,6 85,1 83,5 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ 

ʞʘʙʨʦʚʘʥʥʳʡ 
79,4Ñ5,2 85,7Ñ1,6 82,6 80,6 

ʇʣʘʩʪ ʩ ʛʦʣʦʚʦʡ 

ʞʘʙʨʦʚʘʥʥʳʡ 
78,7Ñ5,2 84,6Ñ2,0 81,7 79,5 

ʇʣʘʩʪ ʦʙʝʟʛʣʘʚʣʝʥʥʳʡ 64,9Ñ4,0 68,3Ñ3,2 66,6 63,0 

ʊʫʰʢʘ ʩʧʝʮʨʘʟʜʝʣʢʠ 58,2Ñ2,8 60,3Ñ3,2 59,3 55,1 

ʌʠʣʝ ʩ ʢʦʞʝʡ 42,9Ñ3,2 46,3Ñ3,2 44,6 40,1 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

ʨʘʟʜʝʣʢʝ ʩʫʜʘʢʘ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʭʦʜ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ 

ʨʘʟʜʝʣʢʠ ʙʳʣ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʥʦʨʤʘʭ (ʪʘʙʣʠʮʘ 2). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ 

ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʧʨʠ ʨʘʟʜʝʣʢʝ ʩʫʜʘʢʘ ʥʘ ʬʠʣʝ ʩ ʢʦʞʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ  

6,1 %. ɼʘʥʥʳʝ ʦʪʣʠʯʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʣʦʚʦʚ ʩʫʜʘʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʘʤʢʘʤʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʳʤʠ ʛʦʥʘʜʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʯʝʪʚʝʨʪʦʡ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʚʳʭʦʜʘ ʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʳ. 

ʇʨʠ ʨʘʟʜʝʣʢʝ ʩʫʜʘʢʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʭʦʜ ʧʨʠ 

ʚʩʝʭ ʚʠʜʘʭ ʨʘʟʜʝʣʢʠ ʙʳʣ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʥʦʨʤʘʭ (ʪʘʙʣʠʮʘ 2). ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʜʣʷ ʩʫʜʘʢʘ ʧʦʪʨʦʰʝʥʦʛʦ ʩ ʛʦʣʦʚʦʡ - 5,9 %. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʦ ʪʦ, ʯʪʦ ʢʘʢ ʠ ʣʝʱ,  ʩʫʜʘʢ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʪʠʷʭ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʩʣʝʥʝʨʝʩʪʦʚʳʤʠ ʦʩʦʙʷʤʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ   

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʜʣʷ ʩʫʜʘʢʘ ʧʦʪʨʦʰʝʥʦʛʦ ʩ ʛʦʣʦʚʦʡ.  

 

ʊʘʙʣʠʮʘ 2. ɺʳʭʦʜ ʦʪ ʨʘʟʜʝʣʢʠ ʩʫʜʘʢʘ, % ʤʘʩʩʳ ʨʳʙʳ 

 

ɺʠʜ ʨʘʟʜʝʣʢʠ 
ɺʳʭʦʜ ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ ʧʝʨʠʦʜ, % 

ɺʳʭʦʜ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ, % 

ʉʨʝʜʥʠʡ 

ʚʳʭʦʜ, % 

ɺʳʭʦʜ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ 

ʙʘʩʩʝʡʥʦʚʳʭ ʥʦʨʤʘʭ, % 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ 84,6Ñ1,9 92,4Ñ1,2 88,5 86,5 

ʇʦʪʨʦʰʝʥʳʡ 

ʦʙʝʟʛʣʘʚʣʝʥʥʳʡ 
61,5Ñ1,5 67,8Ñ2,8 64,7 65,3 

ʊʫʰʢʘ ʩʧʝʮʨʘʟʜʝʣʢʠ 56,1Ñ1,5 59,2Ñ4,8 59,2 59,8 

ʌʠʣʝ ʩ ʢʦʞʝʡ 45,2Ñ1,5 53,0Ñ2,8 48,6 51,3 

ʌʠʣʝ ʙʝʟ ʢʦʞʠ 41,4Ñ4,3 46,7Ñ3,2 44,5 46,3 

 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʘ ʩʫʜʘʢʘ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʙʦʣʝʝ ʯʝʤ ʥʘ 2,0 %, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʜʝʣʢʠ ʥʘ ʬʠʣʝ ʩ ʢʦʞʝʡ, ʛʜʝ 

ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 2,7 %.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ, ʧʨʠ ʨʘʟʜʝʣʢʝ ʚʦʜʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʝʱʘ ʠ ʩʫʜʘʢʘ, ʥʘ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʠʱʝʚʳʭ ʯʘʩʪʝʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦʚʳ 

ʣʝʱʘ ʩʦʩʪʘʚʣʷʶʪ 15,1 %, ʩʫʜʘʢʘ 23,8 %. ʆʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʬʠʣʝʪʠʨʦʚʘʥʠʷ ʣʝʱʘ ʢʦʩʪʠ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʨʝʟʷʤʠ ʤʷʩʘ ʠ ʧʣʘʚʥʠʢʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʨʝʟʷʤʠ ʤʷʩʘ, 

ʩʦʩʪʘʚʣʷʶʪ 20,0 %. ɼʣʷ ʩʫʜʘʢʘ ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʣʦʛʠʯʥʳʭ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʯʘʩʪʝʡ ʦʪ 

ʬʠʣʝʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 16,1 %, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʠʣʝ ʙʝʟ ʢʦʞʠ. ʇʨʠ ʬʠʣʝʪʠʨʦʚʘʥʠʠ 

ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʢʦʞʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʨʝʟʷʤʠ ʤʷʩʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 4,1 % ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʩʳʨʴʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, 
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ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʱʝʚʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʉʘʬʨʦʥʦʚʘ ʠ ʜʨ., 2002). 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʩ ʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʩʙʦʨʥʠʢʘʭ ʝʜʠʥʳʭ ʥʦʨʤ (ɽʜʠʥʳʝ ʥʦʨʤʳé, 2004; ɽʜʠʥʳʝ ʥʦʨʤʳé, 2012; 

ɽʜʠʥʳʝ ʥʦʨʤʳé, 2017) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʩʭʦʜ ʩʳʨʴʷ ʢ 2022 ʛʦʜʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʨʘʟʜʝʣʢʠ  ʣʝʱʘ ʩʥʠʟʠʣʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʥʘʭʦʜʠʣʩʷ ʬʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ. ʇʦʪʝʨʠ ʧʨʠ ʨʘʟʜʝʣʢʝ ʩʫʜʘʢʘ, ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʠʣʠʩʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʪʨʦʰʝʥʦʛʦ 

(ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʥʘ ʝʜʠʥʠʮʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʜʝʣʘʥʥʳʭ ʣʝʱʘ ʠ ʩʫʜʘʢʘ 

 

ɺʠʜ ʨʳʙʳ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʳʨʴʷ 

 

ɺʠʜ ʨʘʟʜʝʣʢʠ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʥʘ ʝʜʠʥʠʮʫ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ 

ʧʦ ʨʘʥʝʝ ʫʪʚʝʨʞʜʸʥʥʳʤ 

ʥʦʨʤʘʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ 
2004 2012,  2017 

ʃɽʑ 

ʩʳʨʝʮ 
ɾʘʙʨʦʚʘʥʥʳʡ 1,036 1,046 1,036 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ - 1,197 1,175 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ  

ʞʘʙʨʦʚʘʥʥʳʡ 
1,233 1,240 1,210 

ʇʣʘʩʪ ʩ ʛʦʣʦʚʦʡ ʞʘʙʨʦʚʘʥʥʳʡ 1,250 1,257 1,223 

ʇʣʘʩʪ ʦʙʝʟʛʣʘʚʣʝʥʥʳʡ 1,587 1,587 1,501 

ʊʫʰʢʘ ʩʧʝʮʨʘʟʜʝʣʢʠ 1,692 1,814 1,686 

ʌʠʣʝ ʩ ʢʦʞʝʡ - 2,493 2,242 

ʉʋɼɸʂ 

ʙʘʣʪʠʡʩʢʠʡ  

ʩʳʨʝʮ 

ʇʦʪʨʦʰʝʥʳʡ ʩ ʛʦʣʦʚʦʡ 1,156  1,156 1,129 

ʇʦʪʨʦʰʝʥʳʡ ʦʙʝʟʛʣʘʚʣʝʥʥʳʡ 1,636 1,531 1,545 

ʊʫʰʢʘ ʩʧʝʮʨʘʟʜʝʣʢʠ 1,773 1,672 1,689 

ʌʠʣʝ ʩ ʢʦʞʝʡ 2,192 1,949 2,057 

ʌʠʣʝ ʙʝʟ ʢʦʞʠ ʩʧʝʮʨʘʟʜʝʣʢʠ 2,457 2,159 2,247 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʥʦʨʤʳ ʦʪʭʦʜʦʚ ʠ ʧʦʪʝʨʴ 

ʧʨʠ ʨʘʟʜʝʣʢʝ ʣʝʱʘ ʠ ʩʫʜʘʢʘ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʤʳʩʣʘ ʚ 

ʂʫʨʰʩʢʦʤ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ (ɺʠʩʣʠʥʩʢʦʤ) ʟʘʣʠʚʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʦʨʤʦʦʙʨʘʟʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʙʦʨʥʠʢ çɽʜʠʥʳʝ ʥʦʨʤʳ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚè, ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʦʙʱʝʥʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ. 
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ʋɼʂ 597.556.35(265.52) 

 

ʈʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʢʘʤʙʘʣ (Pleuronectidae) 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜ ʂʘʤʯʘʪʢʠ 

 
ʈ.ʊ. ʆʚʯʝʨʝʥʢʦ

1,2
, ʖ.ʂ. ʂʫʨʙʘʥʦʚ

1,2 

 

1
ʂʘʤʯʘʪʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʂʘʤʯʘʪʅʀʈʆè), ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ 
2
ʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ 

E-mail: madimarova.r.m@kamniro.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 7-ʤʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʢʘʤʙʘʣ, ʦʙʠʪʘʶʱʠʭ ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʚʝʨʥʦʡ ʜʚʫʭʣʠʥʝʡʥʦʡ Lepidopsetta 

polyxystra ʠ ʯʝʪʳʨʝʭʙʫʛʦʨʯʘʪʦʡ Pleuronectes quadrituberculatus, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ð ʜʣʷ 

ʭʦʙʦʪʥʦʡ Myzopsetta proboscidea ʠ ʩʘʭʘʣʠʥʩʢʦʡ Limanda sakhalinensis. ʇʦʢʘʟʘʥʳ ʩʚʷʟʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʩʩʳ ʦʪ ʜʣʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʚ ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Pleuronectidae, ʩʝʚʝʨʥʘʷ ʜʚʫʭʣʠʥʝʡʥʘʷ Lepidopsetta polyxystra, 

ʯʝʪʳʨʝʭʙʫʛʦʨʯʘʪʘʷ Pleuronectes quadrituberculatus, ʭʦʙʦʪʥʘʷ Myzopsetta proboscidea, 

ʞʝʣʪʦʧʝʨʘʷ Limanda aspera, ʩʘʭʘʣʠʥʩʢʘʷ L. sakhalinensis, ʫʟʢʦʟʫʙʘʷ ʧʘʣʪʫʩʦʚʠʜʥʘʷ 

Hippoglossoides elassodon, ʟʚʝʟʜʯʘʪʘʷ Platichthys stellatus ʢʘʤʙʘʣʳ, ʜʣʠʥʘ, ʤʘʩʩʘ, 

ʪʠʭʦʦʢʝʘʥʩʢʠʝ ʚʦʜʳ ʂʘʤʯʘʪʢʠ. 

 

ʂʘʤʙʘʣʦʚʳʝ (Pleuronectidae), ʦʙʠʪʘʶʱʠʝ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ, ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʵʪʦʡ ʩʚʷʟʠ ʩʪʝʧʝʥʴ ʠʭ ʠʟʫʯʝʥʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʥʦ ʨʘʟʣʠʯʥʘ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʠ ʨʘʡʦʥʦʚ. ɼʘʥʥʳʝ ʦ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʤʙʘʣ ʚ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ (ʄʦʠʩʝʝʚ, 1953; ʌʘʜʝʝʚ, 

1987; ʆʨʣʦʚ ʠ ʜʨ., 2010; ɸʥʪʦʥʦʚ, 2011; ʆʨʣʦʚ, ʊʦʢʨʘʥʦʚ, 2014). ʆʜʥʘʢʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʚʠʜʘʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʦʩʪʘʣʴʥʳʤ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʚʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʮʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ð ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʤʙʘʣ ʫʢʘʟʘʥʥʦʛʦ 

ʨʘʡʦʥʘ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʤʯʘʪʅʀʈʆ ʚ 1955ï

2021 ʛʛ. ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ, ʘ ʪʘʢʞʝ ʙʝʨʝʛʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʡ ʣʦʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʜʦʥʥʦʛʦ 

ʪʨʘʣʘ ʠ ʩʥʶʨʨʝʚʦʜʘ. ʄʘʩʩʦʚʳʤ ʧʨʦʤʝʨʘʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʟʚʝʰʠʚʘʥʠʷʤ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʦʩʦʙʠ 7-ʤʠ ʚʠʜʦʚ ʢʘʤʙʘʣ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘʚʠʩʠʤʦʩʪʴ 

çʤʘʩʩʘ-ʜʣʠʥʘè ʦʧʠʩʳʚʘʣʠ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ:  

 

W = a TL
b
, 

 
ʛʜʝ W ð ʤʘʩʩʘ, ʊL ð ʜʣʠʥʘ, ʘ ð ʢʦʥʩʪʘʥʪʘ, b ð ʩʪʝʧʝʥʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɺʠʥʙʝʨʛ, 1971). 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ ʩʨʝʜʠ Pleuronectidae ʩʘʤʳʤʠ 

ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʩʦʙʠ ʩʝʚʝʨʥʦʡ ʜʚʫʭʣʠʥʝʡʥʦʡ Lepidopsetta polyxystra ʠ 

ʯʝʪʳʨʝʭʙʫʛʦʨʯʘʪʦʡ Pleuronectes quadrituberculatus ʢʘʤʙʘʣ. ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʧʝʨʚʦʛʦ ʚʠʜʘ ʜʦʩʪʠʛʘʪʁ ʨʘʟʤʝʨʦʚ  62 ʩʤ ʠ 2400 ʛ (ʪʘʙʣʠʮʘ). P. quadrituberculatus ʠʤʝʝʪ 

ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 60 ʩʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʤʘʩʩʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ, ʚ ʫʣʦʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʳʙʳ ʚʝʩʦʤ ʦʢʦʣʦ 3500 ʛ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʵʪʠʭ ʢʘʤʙʘʣ ʚ ʨʘʡʦʥʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʨʘʥʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʟʢʦʟʫʙʦʡ 

ʧʘʣʪʫʩʦʚʠʜʥʦʡ Hippoglossoides elassodon (ʄʦʠʩʝʝʚ, 1953; ʆʨʣʦʚ ʠ ʜʨ., 2010; ɸʥʪʦʥʦʚ, 2011; 

ʆʨʣʦʚ, ʊʦʢʨʘʥʦʚ, 2014). 

 

 ʊʘʙʣʠʮʘ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʤʙʘʣ ʚ ʪʨʘʣʦʚʦ-

ʩʥʶʨʨʝʚʦʜʥʳʭ ʫʣʦʚʘʭ ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ 

 
ɺʠʜ n M Min Max ɹʦʣʴʰʠʥʩʪʚʦ ʨʳʙ % 

ɼʣʠʥʘ, ʩʤ 

Lepidopsetta  polyxystra 228 963 29,7 6,0 62,0 22,0ï38,0 90,1 

Hippoglossoides elassodon 28 908 29,4 5,0 51,0 18,0ï42,0 97,3 

Pleuronectes  quadrituberculatus 11 635 33,5 15,0 60,0 22,0ï46,0 94,2 

Limanda  aspera 17 292 28,0 12,0 47,0 20,0ï36,0 94,2 

Platichthys stellatus 4 190 30,1 19,0 54,0 22,0ï42,0 96,2 

L. sakhalinensis 2 378 19,6 9,0 34,0 12,0ï27,0 95,6 

Myzopsetta proboscidea 282 26,4 15,0 38,0 17,0ï36,0 97,2 

 ʄʘʩʩʘ, ʛ 

Lepidopsetta  polyxystra 31 498 583,6 10,0 2400,0 100ī600 84,6 

Hippoglossoides elassodon 2 241 422,6 18,0 1300,0 110ī650 85,6 

Pleuronectes  quadrituberculatus 986 840,0 85,0 3440,0 240ī1200 83,8 

Limanda  aspera 1 092 464,4 60,0 1635,0 120ī500 85,4 

Platichthys stellatus 79 285,8 110,0 1766,0 140ī310 88,6 

L. sakhalinensis 118 110,7 25,0 215,0 30ī190 89,0 

ʇʨʠʤʝʯʘʥʠʝ: n ð ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ; ʄ ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; Min ð ʤʠʥʠʤʫʤ; Max ð ʤʘʢʩʠʤʫʤ; % ð 

ʜʦʣʷ ʨʳʙ ʜʘʥʥʦʛʦ ʨʘʟʤʝʨʥʦʛʦ, ʚʝʩʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

  
ʅʘʠʙʦʣʝʝ ʤʝʣʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚʘ ʦʢʘʟʘʣʠʩʴ ʭʦʙʦʪʥʘʷ Myzopsetta 

proboscidea ʠ ʩʘʭʘʣʠʥʩʢʘʷ Limanda sakhalinensis ʢʘʤʙʘʣʳ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʣʘ 40 

ʩʤ. ɺʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʪʦʨʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʪʘʢʞʝ ʥʝʚʳʩʦʢʠ ð ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʘʩʩʘ ʨʳʙ ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʣʘ 200 ʛ. ʉʚʝʜʝʥʠʷʤʠ ʦ ʧʨʝʜʝʣʴʥʦʡ ʤʘʩʩʝ M. proboscidea ʤʳ ʥʝ 

ʨʘʩʧʦʣʘʛʘʝʤ, ʦʜʥʘʢʦ, ʧʦ ʜʘʥʥʳʤ ʈ.ʈ. ʖʩʫʧʦʚʘ (2013), ʦʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 523 ʛ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʳʝ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʫʣʦʚʘʭ 

ʚʩʝ 7 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʤʠ 

ʦʩʦʙʷʤʠ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 80ï90%. 

ʇʦ ʩʚʝʜʝʥʠʷʤ ʈ.ʉ. ɿʦʪʠʥʦʡ ʠ ɸ.ʀ. ɿʦʪʠʥʘ (1967), ʫ ʨʳʙ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ 

ʥʝʣʠʥʝʡʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʠ ʜʣʠʥʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʠʭ ʨʦʩʪ. ʈʘʥʝʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ (ʄʦʠʩʝʝʚ, 1953), ʯʪʦ ʫ ʢʘʤʙʘʣ ʚ ʮʝʣʦʤ ʦʥ ʦʜʠʥʘʢʦʚ. ʆʜʥʘʢʦ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʨʘʟʤʝʨʳ ʦʩʦʙʝʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʢʘʢ ʨʘʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʷʭ ʚ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ. ʇʨʠ ʵʪʦʤ ʧʦʯʪʠ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

(ʨʠʩʫʥʦʢ ɸïɻ, ɽ) ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (R
2
) ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʘ ʩʪʝʧʝʥʥʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ b ʧʨʝʚʳʰʘʣ ʟʥʘʯʝʥʠʝ 3,0, ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʨʳʙ (Froese, 2006). 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʟʚʝʟʜʯʘʪʘʷ ʢʘʤʙʘʣʘ Platichthys stellatus, ʜʣʷ ʢʦʪʦʨʦʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ  

ʦʢʘʟʘʣʩʷ ʥʠʞʝ 3,0 (ʨʠʩʫʥʦʢ ɼ). ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʨʘʩʯʝʪ ʩʜʝʣʘʥ ʥʘ ʤʘʪʝʨʠʘʣʝ ʠʟ 

ʤʝʣʢʠʭ ʨʳʙ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ, ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, ʥʝ ʧʨʝʚʳʰʘʶʪ 35 ʩʤ, ʪʘʢ ʢʘʢ 

ʜʘʥʥʳʤʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ  ʤʳ ʥʝ ʨʘʩʧʦʣʘʛʘʝʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʳʡ ʨʘʟʤʝʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳ 

ʧʦ ʤʘʩʩʝ. ɼʘʥʥʳʡ ʬʘʢʪ ʙʳʣ ʦʪʤʝʯʝʥ (ʐʚʝʮʦʚ, 1975; ʌʘʜʝʝʚ, 1986) ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʠʭ 

ʘʨʝʘʣʘ. ʅʝ ʠʩʢʣʶʯʘʝʤ, ʯʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʣʠʯʠʡ ʚ ʨʦʩʪʝ ʙʠʦʤʘʩʩʳ ʢʘʞʜʦʛʦ 

ʠʟ ʚʠʜʦʚ ʢʘʤʙʘʣ. 

ɺ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ ʥʘʠʙʦʣʴʰʠʤʠ ʪʝʤʧʘʤʠ ʥʘʨʘʩʪʘʥʠʷ ʤʘʩʩʳ ʩ ʜʣʠʥʦʡ 

ʦʙʣʘʜʘʶʪ L.  polyxystra, H.  elassodon ʠ P.  quadrituberculatus (ʨʠʩʫʥʦʢ ɸïɺ). ʅʘʯʠʥʘʷ ʩ 40 ʩʤ, 

ʠʭ ʚʝʩ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1200ï1500 ʛ ʠ ʙʦʣʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʚʝʩʦʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʜʨʫʛʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʠʜʳ. 
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ʈʠʩʫʥʦʢ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʣʠʥʦʡ ʠ ʤʘʩʩʦʡ ʫ ʢʘʤʙʘʣ ʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʤʳʩʣʦʚʳʭ ʫʣʦʚʦʚ ʠ ʫʯʝʪʥʳʭ ʩʲʝʤʦʢ: ɸ ð ʩʝʚʝʨʥʘʷ ʜʚʫʭʣʠʥʝʡʥʘʷ (n = 1694 ʵʢʟ.), 

ɹ ð ʫʟʢʦʟʫʙʘʷ ʧʘʣʪʫʩʦʚʠʜʥʘʷ (n = 1466 ʵʢʟ.), ɺ ð ʯʝʪʳʨʝʭʙʫʛʦʨʯʘʪʘʷ (n = 985 ʵʢʟ.), ɻ ð 

ʞʝʣʪʦʧʝʨʘʷ (n = 1132 ʵʢʟ.), ɼ ð ʟʚʝʟʜʯʘʪʘʷ (n = 79 ʵʢʟ.), ɽ ð ʩʘʭʘʣʠʥʩʢʘʷ (n = 118 ʵʢʟ.) 
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ɺʦʟʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʣʦʜʠ ʢʝʪʳ 

Oncorhynchus keta ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ ʦʩʦʙʝʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
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1
, ʅ.ɺ. ʂʦʩʪʠʮʳʥʘ

1
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ʌɻɸʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè (çʇɻʅʀʋè), ʛ. ʇʝʨʤʴ 
2
ʍʘʙʘʨʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʍʘʙʘʨʦʚʩʢʅʀʈʆè), ʛ. ʍʘʙʘʨʦʚʩʢ 

E-mail: lemmingsonhuke69@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʘ ʤʠʦʤʝʨʦʚ ʠ ʣʫʯʝʡ ʚ ʩʧʠʥʥʦʤ ʠ ʘʥʘʣʴʥʦʤ 

ʧʣʘʚʥʠʢʘʭ ʤʦʣʦʜʠ ʘʤʫʨʩʢʦʡ ʢʝʪʳ ʟʘʚʦʜʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʩʯʝʪʥʳʝ ʧʨʠʟʥʘʢʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ ʢʝʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʪʘ, ʟʘʚʦʜʩʢʘʷ ʤʦʣʦʜʴ, ʩʯʝʪʥʳʝ ʧʨʠʟʥʘʢʠ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ - ʵʪʦ ʨʝʩʫʨʩʳ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦ ʠʟʳʤʘʝʤʳʝ ʯʝʣʦʚʝʢʦʤ ʠʟ ʧʨʠʨʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʪʘʜ ʤʥʦʛʠʭ ʨʳʙ. ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʵʪʠʭ ʨʳʙ ï 

ʚʦʩʧʦʣʥʷʪʴ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʚʳʧʫʩʢʘʷ ʟʘʚʦʜʩʢʫʶ ʤʦʣʦʜʴ ʚ 

ʚʦʜʦʝʤʳ, ʜʣʷ ʯʝʛʦ ʩʝʛʦʜʥʷ ʩʦʟʜʘʶʪʩʷ ʨʳʙʦʚʦʜʥʳʝ ʟʘʚʦʜʳ. 

ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʨʳʙʟʘʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʩʣʦʚʳʡ 

ʚʦʟʚʨʘʪ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʯʝʥʠʝ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ (ɿʘʧʦʨʦʞʝʮ, ɿʘʧʦʨʦʞʝʮ, 

2011; ɿʫʝʚ, ɿʫʝʚʘ, 2015; ʇʦʧʦʚʘ, ʏʝʙʘʥʦʚ, 2007). ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʫʢʘʟʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʝʯʝʥʠʷ, ʘ ʧʨʠ ʤʘʩʩʦʚʦʤ ʤʝʯʝʥʠʠ - 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ (ʈʘʩʪʷʛʘʝʚʘ, 2013).  

ɸʤʫʨʩʢʘʷ ʦʩʝʥʥʷʷ ʢʝʪʘ ð ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʧʨʦʤʳʩʣʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʤʫʨ, ʧʦʵʪʦʤʫ 

ʠʟʫʯʝʥʠʝ ʝʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʪʨʘʙʦʪʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ 

ʘʤʫʨʩʢʦʡ ʦʩʝʥʥʝʡ ʢʝʪʳ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɿʘʢʣʘʜʢʘ ʤʝʪʘʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫ 

ʨʳʙ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ: ʯʝʤ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʨʘʩʪʝʪ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʣʦʜʴ ʨʳʙ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʪʘʤʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʤʝʥʴʰʝ (ʍʦʚʘʥʩʢʠʡ, 1992). ʊʝʤʧʝʨʘʪʫʨʘ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʢʝʪʳ 

ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ ʚʳʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʜʦʝʤʝ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʦʪʣʠʯʠʷ ʟʘʚʦʜʩʢʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʣʦʜʠ ʢʝʪʳ ʧʦ 

ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʤʠʦʤʝʨʦʚ ʠ ʣʫʯʝʡ ʚ ʘʥʘʣʴʥʦʤ ʠ ʩʧʠʥʥʦʤ ʧʣʘʚʥʠʢʘʭ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʤʦʣʦʜʴ ʢʝʪʳ ʩ ɻʫʨʩʢʦʛʦ ʠ 

ʋʜʠʥʩʢʦʛʦ ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 30 ʤʣʥ. ʵʢʟʝʤʧʣʷʨʦʚ ʤʦʣʦʜʠ ʢʝʪʳ ʚ ʛʦʜ. ʄʦʣʦʜʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʦʣʫʯʝʥʘ ʥʘ ʨʝʢʝ ɻʫʨ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɸʤʫʨ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʚ 

ʧʨʦʛʨʘʤʤʝ PAST, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʊ-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ. 
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ʈʠʩʫʥʦʢ. ʉʨʘʚʥʝʥʠʝ ʩʯʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʣʦʜʠ ʢʝʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ɸ ï ʧʦ ʯʠʩʣʫ ʤʠʦʤʝʨʦʚ, ɹ ï ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʫʯʝʡ ʚ ʩʧʠʥʥʦʤ, ɺ ï 

ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʫʯʝʡ ʚ ʘʥʘʣʴʥʦʤ ʧʣʘʚʥʠʢʝ (* - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ). 

 

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʤʠʦʤʝʨʦʚ, ʣʫʯʝʡ ʚ ʩʧʠʥʥʦʤ ʠ ʘʥʘʣʴʥʦʤ ʧʣʘʚʥʠʢʘʭ ʧʦʢʘʟʘʣ 

ʩʣʝʜʫʶʱʠʝ ʦʪʣʠʯʠʷ: ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʩʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʤʝʯʝʥʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʫ ʤʦʣʦʜʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʚʳʨʘʱʝʥʥʳʤʠ ʤʘʣʴʢʘʤʠ ʢʝʪʳ.  ʋ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʙʦʠʭ ʣʦʩʦʩʝʚʳʭ 

ʟʘʚʦʜʘʭ, ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʦʤʝʨʦʚ, ʣʫʯʝʡ ʚ ʩʧʠʥʥʦʤ ʠ 

ʘʥʘʣʴʥʦʤ ʧʣʘʚʥʠʢʘʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʤʫʨʩʢʦʡ ʢʝʪʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʦʟʚʨʘʪʘ ʨʳʙʳ, ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ. 
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ɺʳʨʘʞʘʝʤ ʦʛʨʦʤʥʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʍʘʙʘʨʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ 

çɺʅʀʈʆè ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʫʪʦʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʠʛʨʘʮʠʡ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ 2022 ʛ. ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 
 

ɺ.ʀ. ʇʦʣʷʥʠʯʢʦ, ɸ.ɸ. ʉʦʤʦʚ 

 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʊʀʅʈʆè), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʫʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2022 ʛ. ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʣʦʩʦʩʝʡ, ʨʘʩʩʤʦʪʨʝʥʳ ʠʭ 

ʩʫʪʦʯʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʤʠʛʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʠʭʦʦʢʝʘʥʩʢʠʝ ʣʦʩʦʩʠ, ʥʝʨʢʘ, ʢʝʪʘ, ʛʠʜʨʦʘʢʫʩʪʠʢʘ, ʵʭʦʣʦʪ, ʯʠʩʣʝʥʥʦʩʪʴ, 

ʙʠʦʤʘʩʩʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʤʠʛʨʘʮʠʠ. 

 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʫʯʝʪ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʭʦʠʥʪʝʛʨʘʮʠ-

ʦʥʥʳʤ ʪʨʘʣʦʚʦ-ʘʢʫʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʲʸʤʢʝ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʉɿʊʆ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩʦ 2 ʧʦ 21 ʤʘʨʪʘ 2022 ʛ. 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʛʘʣʩʦʚʳʡ ʤʘʨʰʨʫʪ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʪʨʘʣʦʚʳʭ ʩʪʘʥʮʠʡ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 8-750 ʤ. 

ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʵʭʦʣʦʪʘ SIMRAD EK-60 ʥʘ ʯʘʩʪʦʪʘʭ 38 ʠ 120 ʢɻʮ.  

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʭʦʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ Access ʠ 

ʧʨʦʛʨʘʤʤʫ ʤʥʦʛʦʚʠʜʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʵʭʦʛʨʘʤʤ SALTSE (ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2021). ʆʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ, ʩ ʫʯʝʪʦʤ ʘʢʫʩʪʠʯʝʩʢʦʡ çʤʝʨʪʚʦʡ ʟʦʥʳè ʘʥʪʝʥʥʳ ʵʭʦʣʦʪʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʣʦʝ 8-100 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʣʦʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʛʣʫʙʠʥʦʡ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥ (5 ʤ) ʠ ʨʘʟʤʝʨʦʤ çʙʣʠʞʥʝʡ ʟʦʥʳè ʘʥʪʝʥʥʳ (ʧʦʨʷʜʢʘ 3 ʤ). 

ʆʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʣʦʩʦʩʝʡ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʘ ʢʘʨʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʥʘ ʨʠʩʫʥʢʝ 1. ʇʦʩʢʦʣʴʢʫ, ʩʣʦʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 8 ʤ, ʛʜʝ, ʚʦʟʤʦʞʥʦ, 

ʦʙʠʪʘʝʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʩʦʩʝʡ, ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʵʭʦʣʦʪʦʤ, ʦʮʝʥʢʠ ʥʦʩʷʪ 

ʧʨʠʙʣʠʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

ʊʘʙʣʠʮʘ 1. ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ 

ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜ ʉɿʊʆ ʚ ʤʘʨʪʝ 2022 ʛ. 

 

ɺʠʜʳ 
ʏʠʩʣʝʥʥʦʩʪʴ, ʤʣʥ. ʵʢʟ. ɹʠʦʤʘʩʩʘ, ʪʳʩ. ʪ. 

8-30 ʤ 30-100 ʤ 8-100 ʤ 8-30 ʤ 30-100 ʤ 8-100 ʤ 

Oncorhynchus gorbuscha 2,10 2,61 4,70 0,32 0,50 0,81 

Oncorhynchus keta (<30 ʩʤ) 2,31 131 4,22 0,35 0,28 0,63 

Oncorhynchus keta (ʥʝʧʦʣʦʚ.) 6,04 4,74 10,79 5,60 4,10 9,70 

Oncorhynchus nerka (<30 ʩʤ) 12,48 21,76 34,24 2,41 4,01 6,42 

Oncorhynchus nerka (ʥʝʧʦʣʦʚ.) 29,49 9,70 39,19 17,29 6,11 24,11 

Oncorhynchus kisutch 6,18 3,12 9,30 2,63 1,34 3,98 

Oncorhynchus tschawytscha 

(ʥʝʧʦʣ.) 1,17 0,11 1,35 1,43 0,23 1,65 

 

ʅʝʨʢʘ. ɺ ʤʘʨʪʝ 2022 ʛ. ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʉɿʊʆ ʠʟ ʚʩʝʭ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʥʝʨʢʘ ʙʳʣʘ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ (70,8 % ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʭ 
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ʣʦʩʦʩʝʡ). ʅʝʨʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʴʶ 1-ʛʦ ʤʦʨʩʢʦʛʦ ʛʦʜʘ (ʥʝʨʢʘ <30 ʩʤ) ʠ ʦʩʦʙʷʤʠ 

ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ (ʥʝʨʢʘ >30 ʩʤ). ʇʦ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʝʨʢʘ (>30 ʩʤ) 

ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʩʲʝʤʢʠ, ʦʙʨʘʟʦʚʳʚʘʷ ʩʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ. 

ʉʢʦʧʣʝʥʠʷ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ ʥʝʨʢʠ (>30 ʩʤ) ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʙʦʣʝʝ 0,7 

ʪʳʩ. ʵʢʟ./ʢʤ
2
) ʥʘʭʦʜʠʣʠʩʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʠʩʫʥʦʢ 1).   

ʆʩʥʦʚʥʳʝ ʩʢʦʧʣʝʥʠʷ ʤʦʣʦʜʠ ʥʝʨʢʠ 1-ʛʦ ʤʦʨʩʢʦʛʦ ʛʦʜʘ (<30 ʩʤ) ʥʘʭʦʜʠʣʠʩʴ ʚʦʩʪʦʯʥʝʝ 

168Á ʟ.ʜ. ʆʙʰʠʨʥʦʝ ʷʜʨʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʩʦʙʝʡ ʥʝʨʢʠ <30 ʩʤ (ʙʦʣʝʝ 0,7 ʪʳʩ. 

ʵʢʟ./ʢʤ
2
) ʥʘʭʦʜʠʣʦʩʴ ʫ ʛʨʘʥʠʮʳ ʀɿʉ ʉʐɸ ʤʝʞʜʫ 165Á ʠ 167Á ʟ.ʜ. ɼʨʫʛʦʡ ʣʦʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʦʧʣʝʥʠʡ (0,3-0,5 ʪʳʩ. ʵʢʟ./ʢʤ
2
) ʥʘʭʦʜʠʣʩʷ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʥʝʨʢʠ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 22 ʜʦ 58 ʩʤ 

(Lʩʨ= 33,4 ʩʤ) (ʈʠʩʫʥʦʢ 2). ʆʩʥʦʚʫ ʤʦʣʦʜʠ ʥʝʨʢʠ (<30 ʩʤ) ʬʦʨʤʠʨʦʚʘʣʠ ʦʩʦʙʠ ʨʘʟʤʝʨʦʤ 25-

29 ʩʤ (42,3% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 19,3% ʙʠʦʤʘʩʩʳ), ʘ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ ï ʦʩʦʙʠ ʨʘʟʤʝʨʦʤ 

37-44 ʩʤ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 36% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 55,9% ʙʠʦʤʘʩʩʳ ʦʪ ʚʩʝʡ ʫʯʪʝʥʥʦʡ ʥʝʨʢʠ. ʆʙʱʘʷ 

ʦʮʝʥʢʘ ʚʩʝʡ ʥʝʨʢʠ ʩʦʩʪʘʚʠʣʘ 73,44 ʤʣʥ. ʵʢʟ. ʠ 30,53 ʪʳʩ. ʪ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ (ʪʳʩ. 

ʵʢʟ./ʢʤ
2
) ʚ ʚʝʨʭʥʝʡ ʵʧʠʧʝʣʘʛʠʘʣʠ (8-100 ʤ) ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜ ʉɿʊʆ ʚ ʤʘʨʪʝ 2022 ʛ. 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʧʦ ʨʘʟʤʝʨʥʦʤʫ 

ʨʷʜʫ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʉɿʊʆ ʚ ʤʘʨʪʝ 2022 ʛ. 

 

ʂʝʪʘ. ɺ ʨʘʡʦʥʝ ʩʲʝʤʢʠ ʢʝʪʘ ʟʘʥʠʤʘʣʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ (14,5 %) ʠ 

ʙʠʦʤʘʩʩʝ (21,8 %) ʩʨʝʜʠ ʣʦʩʦʩʝʚʳʭ ʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʢʘʢ ʠ ʥʝʨʢʘ, ʤʦʣʦʜʴʶ 1-ʛʦ ʤʦʨʩʢʦʛʦ 

ʛʦʜʘ (ʢʝʪʘ <30 ʩʤ) ʠ ʦʩʦʙʷʤʠ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ (ʢʝʪʘ >30 ʩʤ). ɼʣʠʥʘ ʢʝʪʳ ʧʦ ʨʘʡʦʥʫ 

ʨʘʙʦʪ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 22 ʜʦ 58 ʩʤ (Lʩʨ= 39,2 ʩʤ), ʧʨʠʯʝʤ ʜʦʣʷ ʢʝʪʳ <30 ʩʤ 

ʩʦʩʪʘʚʠʣʘ 28,1 % ʦʪ ʚʩʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʝʪʳ (ʈʠʩʫʥʦʢ 2). ʂʝʪʘ (>30 ʩʤ) ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʩʲʝʤʢʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ (ʤʝʥʝʝ 0,2 ʪʳʩ. 

ʵʢʟ./ʢʤ
2
). ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ (0,2-0,3 ʪʳʩ. ʵʢʟ./ʢʤ

2
) ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ ʤʦʣʦʜʠ ʢʝʪʳ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʩʲʝʤʢʠ ʤʝʞʜʫ 161Á ʠ 163Á ʟ.ʜ. ʄʦʣʦʜʴ ʢʝʪʳ 1-ʛʦ 

ʤʦʨʩʢʦʛʦ ʛʦʜʘ (ʢʝʪʘ <30ʩʤ) ʚʩʪʨʝʯʘʣʘʩʴ ʨʝʞʝ ʠ ʦʙʨʘʟʦʚʳʚʘʣʘ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʤʘʣʦʡ 

ʧʣʦʪʥʦʩʪʠ ʚ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʗʜʨʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʩʢʦʧʣʝʥʠʡ ʥʘʭʦʜʠʣʦʩʴ ʚ ʪʝʭ ʞʝ ʛʨʘʥʠʮʘʭ, ʛʜʝ ʠ ʢʝʪʘ (>30 ʩʤ). ʆʮʝʥʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʡ ʢʝʪʳ ʩʦʩʪʘʚʠʣʘ 15,01 ʤʣʥ. ʵʢʟ., ʘ ʙʠʦʤʘʩʩʘ 10,33 ʪʳʩ. ʪ.  

ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ (ʛʦʨʙʫʰʘ, ʢʠʞʫʯ ʠ ʯʘʚʳʯʘ) ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʘʢʚʘʪʦʨʠʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ ʠ ʩʦʩʪʘʚʠʣʠ ʩʫʤʤʘʨʥʦ 14,8 % ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʭ ʣʦʩʦʩʝʚʳʭ 

ʨʳʙ. ʆʮʝʥʢʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ (ʩʣʦʡ 8-100 ʤ) ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ 

ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʉɿʊʆ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʤʘʨʪʝ 2022 ʛ. 

ʩʦʩʪʘʚʠʣʠ 103,8 ʤʣʥ. ʵʢʟ. ʠ 47,32 ʪʳʩ. ʪ. ʇʨʠ ʵʪʦʤ ʚ ʩʣʦʝ ʦʪ 8 ʜʦ 30 ʤ ʙʳʣʦ ʫʯʪʝʥʦ 59,77 ʤʣʥ. 

ʵʢʟ. ʠ 30,03ʪʳʩ. ʪ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʤʠʛʨʘʮʠʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʩʫʪʦʯʥʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʤʘʢʨʦʧʣʘʥʢʪʦʥʘ ʠ ʤʝʣʢʠʭ ʤʝʟʦʧʝʣʘʛʠʯʝʩʢʠʭ ʨʳʙ ʠ ʢʘʣʴʤʘʨʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʦʙʲʝʢʪʘʤʠ ʠʭ ʧʠʪʘʥʠʷ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʚʝʨʰʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ, ʜʠʘʧʘʟʦʥ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʠʛʨʘʮʠʡ 

ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʩʦʩʝʡ, ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥ ʧʨʝʜʝʣʘʤʠ ʚʝʨʭʥʝʛʦ ʪʝʨʤʠʯʝʩʢʠ 

ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʛʦ ʩʣʦʷ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʜʠʘʧʘʟʦʥ ʦʙʠʪʘʥʠʷ ʣʦʩʦʩʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʝʚʳʰʘʝʪ 50 ʤ, ʥʦ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʩʦʙʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʵʪʦʛʦ ʩʣʦʷ, ʤʦʛʫʪ ʦʧʫʩʢʘʪʴʩʷ ʠ ʥʠʞʝ ï ʥʘ ʛʣʫʙʠʥʫ ʚʧʣʦʪʴ ʜʦ 100 ʤ. 

ʆʙʱʘʷ ʢʘʨʪʠʥʘ ʩʫʪʦʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʠʛʨʘʮʠʡ ʚʩʝʭ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ. ɺ ʪʝʤʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ ʚ ʩʣʦʝ 0-20 ʤ ʦʙʠʪʘʣʦ 52 % ʚʩʝʭ ʣʦʩʦʩʝʡ, ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 20 ʜʦ 50 ʤ ʥʘʭʦʜʠʣʦʩʴ 14,5 % 

ʨʳʙ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʜʥʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʦʩʦʩʝʡ ʦʧʫʩʢʘʣʘʩʴ ʚ ʥʠʞʥʠʝ ʩʣʦʠ, ʠ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦ 20 ʤ ʦʩʪʘʚʘʣʦʩʴ 15,5 % ʨʳʙ. ɺ ʛʦʨʠʟʦʥʪʝ 20-50 ʤ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ 72,9 % ʦʩʦʙʝʡ ʨʳʙ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʛʣʫʙʠʥʘ ʦʙʠʪʘʥʠʷ ʚʩʝʭ ʣʦʩʦʩʝʡ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 10,9 ʤ ï ʥʦʯʴʶ ʜʦ 22,2 ʤ ï ʜʥʝʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʣʦʩʦʩʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʪʦʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʠʛʨʘʮʠʡ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʰʠʨʦʚʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʤʘʨʪʝ 2022 ʛ. ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʦʚ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 5,2 ʤ ï ʫ ʥʝʨʢʠ, 

ʜʦ 17,5 ʤ ï ʫ ʛʦʨʙʫʰʠ. ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʙʠʦʣʦʛʠʠ ʚʠʜʦʚ ʣʦʩʦʩʝʡ ʠ ʠʭ ʧʦʚʝʜʝʥʠʝʤ. 
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ʈʠʩʫʥʦʢ 2. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʩʚʝʪʣʦʝ ʠ ʪʝʤʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ ʚ ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʉɿʊʆ ʚ ʤʘʨʪʝ 2022 ʛ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʘʣʦʚʳʭ ʫʣʦʚʦʚ ʠ ʬʦʥʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʩʫʪʦʯʥʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʧʝʨʠʦʜ ʠʭ ʟʠʤʦʚʢʠ ʚ 

ʧʨʠʘʣʝʫʪʩʢʠʭ ʚʦʜʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʂʫʟʥʝʮʦʚ ʄ.ʖ., ʋʙʘʨʯʫʢ ʀ.ɸ., ʇʦʣʷʥʠʯʢʦ ɺ.ʀ., ʉʳʨʦʚʘʪʢʠʥ ɽ.ɺ. 2021. ʇʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʤʥʦʛʦʚʠʜʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʥʳʭ ʩʲʸʤʦʢ // ʊʨʫʜʳ ɺʅʀʈʆ 183: 174-190. 
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ʋɼʂ 597.4/.5; 639.2/.3 

 

ʀʭʪʠʦʬʘʫʥʘ ɻʠʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2010-2022 ʛʛ.) 
 

ɻ.ɸ. ʈʦʤʘʥʝʥʢʦ
1,2
, ʀ.ʖ. ʊʝʨʷʝʚʘ

1 

 
1
ɸʣʪʘʡʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çɸʣʪʘʡʅʀʈʆè), ʛ. ɹʘʨʥʘʫʣ 

2
ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝè, ʛ. ɹʘʨʥʘʫʣ 

E-mail: geo403@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɻʠʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʢʨʫʧʥʝʡʰʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʶʛʦ-ʟʘ-

ʧʘʜʥʦʡ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ɻʠʣʸʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʩʥʦʚʥʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʩʪʘʜʦ ʨʳʙ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʷʪʴʶ ʚʠʜʘʤʠ ï ʧʣʦʪʚʦʡ Rutilus rutilus (Linnaeus, 1758), ʨʝʯʥʳʤ ʦʢʫʥʝʤ ʈʝrʩʘ fluviatilis 

Linnaeus, 1758, ʦʙʳʢʥʦʚʝʥʥʦʡ ʱʫʢʦʡ Esox lucius Linnaeus, 1758, ʩʝʨʝʙʨʷʥʳʤ ʢʘʨʘʩʝʤ 

Carassius auratus (Linnaeus, 1758) ʠ ʷʟʝʤ Leuciscus idus (Linnaeus, 1758). ʉʘʟʘʥ Cyprinus 

carpio Linnaeus, 1759, ʣʠʥʴ Tinʩa tinʩa (Linnaeus, 1758), ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ Aristichthys 

nobilis (Richardson, 1846), ʧʝʩʢʘʨʴ Gobio gobio (Linnaeus, 1758), ʫʢʣʝʡʢʘ Albumus albumus 

(Linnaeus, 1758), ʝʣʝʮ Leuciscus leuciscus (Linnaeus, 1758), ʦʙʳʢʥʦʚʝʥʥʳʡ (ʨʝʯʥʦʡ) ʛʦʣʴʷʥ 

Phoxinus phoxinus (Linnaeus, 1758), ʩʠʙʠʨʩʢʠʡ ʭʘʨʠʫʩ Thymallus arcticus (Pallas, 1776), 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʪʘʡʤʝʥʴ Hucho taimen (Pallas, 1773), ʥʘʣʠʤ Lota lota (Linnaeus, 1758), 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʝʨʰ Gymnocephalus cernuus (Linnaeus, 1758) ʥʝ ʠʤʝʶʪ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʀʭʪʠʦʬʘʫʥʘ ɻʠʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩʦ ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʣʦʞʘ ʚʦʜʦʝʤʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 

ʥʘʯʘʣʝ 1980-ʭ ʛʛ. ʆʜʥʘʢʦ ʚ 2021 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʦʚ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʦʪʤʝʯʝʥ ʥʦʚʳʡ ʜʣʷ ʠʭʪʠʦʬʘʫʥʳ ʚʠʜ ï ʩʣʫʯʘʡʥʳʡ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʚʩʝʣʝʥʝʮ ʩ ʚʳʩʦʢʠʤ 

ʢʦʨʤʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʱʠʡ ʧʠʱʝʚʳʝ ʨʝʩʫʨʩʳ ʨʫʩʣʦʚʳʭ ʠ 

ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʸʤʦʚ ɺʝʨʭʥʝʦʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ï ʫʢʣʝʡʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʭʪʠʦʬʘʫʥʘ, ɻʠʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʣʦʪʚʘ, ʨʝʯʥʦʡ ʦʢʫʥʴ, 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ, ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ, ʫʢʣʝʡʢʘ. 

 

ɻʠʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʦʨʫʞʝʥʦ ʥʘ ʨʝʢʝ ɸʣʝʡ, ʚ ʥʘʯʘʣʝ ʝʛʦ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ, ʠ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʦʤ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʣʦʪʠʥʘ ʩ ʚʦʜʦʧʨʦʧʫʩʢʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʩ. ɻʠʣʝʚʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʃʦʢʪʝʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʊʨʝʪʴʷʢʦʚʩʢʦʤ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʚʦʜʦʝʤʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʪʦʢʘ ʨ. 

ɸʣʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʦʚ ʶʛʦ-ʟʘʧʘʜʘ ʢʨʘʷ ʠ ʥʫʞʜ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʦʣʝʚʳʝ ʩʝʟʦʥʳ 2021-2022 ʛʛ. ʥʘ ɻʠʣʸʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʝ ʃʦʢʪʝʚʩʢʦʛʦ ʠ ʊʨʝʪʴʷʢʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʣʪʘʡʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè (2010-2022 ʛʛ). 

ʉʙʦʨ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʪʢʝ ʩʪʘʥʮʠʡ. ɼʣʷ 

ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʙʫ ʦʪʣʘʚʣʠʚʘʣʠ ʨʘʟʥʦʷʯʝʡʥʳʤʠ ʩʪʘʚʥʳʤʠ ʩʝʪʷʤʠ (ʷʯʝʷ 8 ï 

70 ʤʤ). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʠʭʪʠʦʣʦʛʠʠ ʤʝʪʦʜʠʢʠ (ʇʨʘʚʜʠʥ, 

1966; ʈʝʰʝʪʥʠʢʦʚ, ʇʦʧʦʚʘ, 2015).  

ʀʭʪʠʦʬʘʫʥʘ ɻʠʣʸʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 16 ʚʠʜʦʚ, ʦʥʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʠʟ ʨʳʙ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɸʣʝʡ ʠ ʚʠʜʦʚ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ (ʄʠʭʘʡʣʦʚ, 2015; ʥʘʰʠ 

ʜʘʥʥʳʝ).  

ɺ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʃ.ʉ. ɹʝʨʛʘ (1948, 1949ʘ, 1949ʙ) 

ʨ. ɸʣʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʦʤʫ ʫʯʘʩʪʢʫ ʣʝʜʦʚʠʪʦʤʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʛʦʣʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʠʭʪʠʦʤʘʩʩʳ ɻʠʣʸʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
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ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʨʝʘʣʴʥʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ 8 ʚʠʜʦʚ 

ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ E. lucius Linnaeus, 1758, ʧʣʦʪʚʘ R. rutilus (Linnaeus, 1758), ʷʟʴ L .idus 

(Linnaeus, 1758), ʝʣʝʮ L.  leuciscus (Linnaeus, 1758)), ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ C. auratus (Linnaeus, 

1758), ʧʝʩʢʘʨʴ G. gobio (Linnaeus, 1758), ʨʝʯʥʦʡ ʦʢʫʥʴ P. fluviatilis Linnaeus, 1758, 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʸʨʰ G. cernuus (Linnaeus, 1758). ʈʳʙʳ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ɺʪʦʨʳʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʙʦʨʝʘʣʴʥʳʡ ʧʨʝʜʛʦʨʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 4 ʚʠʜʘ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʪʘʡʤʝʥʴ H. taimen (Pallas, 1773), 

ʩʠʙʠʨʩʢʠʡ ʭʘʨʠʫʩ T. arcticus (Pallas, 1776)), ʦʙʳʢʥʦʚʝʥʥʳʡ ʛʦʣʴʷʥ P. phoxinus (Linnaeus, 

1758) ʠ ʫʢʣʝʡʢʘ A. albumus (Linnaeus, 1758)). ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʝʪʠʯʥʦ-

ʨʘʚʥʠʥʥʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʣʠʥʴ T. tinca (Linnaeus, 1758), ʩʘʟʘʥ C. carpio 

Linnaeus, 1758. ʆʜʥʠʤ ʚʠʜʦʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʘʨʢʪʠʯʝʩʢʠʡ 

ʧʨʝʩʥʦʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ (ʥʘʣʠʤ L. lota (Linnaeus, 1758)) ʠ ʢʠʪʘʡʩʢʦ-ʨʘʚʥʠʥʥʳʡ (ʧʸʩʪʨʳʡ 

ʪʦʣʩʪʦʣʦʙʠʢ H. nobilis (Richardson, 1846)). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ɻʠʣʸʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʦʩʥʦʚʥʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʩʪʘʜʦ ʨʳʙ (I) ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʷʪʴʶ ʚʠʜʘʤʠ: ʧʣʦʪʚʦʡ, ʨʝʯʥʳʤ ʦʢʫʥʝʤ, 

ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʝʤ, ʦʙʳʢʥʦʚʝʥʥʦʡ ʱʫʢʦʡ ʠ ʷʟʝʤ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʥʝ 

ʠʤʝʶʪ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ (II). 

R. rutilus (Linnaeus, 1758) ï ʧʣʦʪʚʘ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ. ɼʦʤʠʥʘʥʪʥʳʡ 

ʧʨʦʤʳʩʣʦʚʳʡ ʚʠʜ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢʞʝ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʦ ʧʦ ʠʭʪʠʦʤʘʩʩʝ ʠ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʙʲʝʢʪ ʩʧʦʨʪʠʚʥʦʛʦ ʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʣʦʚʘ. ɺ 2021-2022 ʛʛ. ʩʪʘʜʦ 

ʧʣʦʪʚʳ ʚ ʫʣʦʚʘʭ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʴʶ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʦʪ 1+ ʜʦ 7+ ʣʝʪ ʩ 

ʧʨʦʤʳʩʣʦʚʦʡ ʜʣʠʥʦʡ ʦʪ 70 ʜʦ 250 ʤʤ ʠ ʤʘʩʩʦʡ ʦʪ 1 ʜʦ 370 ʛ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʷʚʣʷʣʠʩʴ 2+ -4+ ʣʝʪʢʠ. ʇʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʣʦʪʚʘ ʜʦʩʪʠʛʘʝʪ ʚ 2-3 ʛʦʜʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʚ 

ʫʣʦʚʘʭ ʙʳʣʦ ʙʣʠʟʢʦ 1:1. ɸʙʩʦʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 45,0-46,0 ʪʳʩ. 

ʠʢʨʠʥʦʢ.  

ʈ. fluviatilis Linnaeus, 1758 ï ʨʝʯʥʦʡ ʦʢʫʥʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ-ʩʫʙʜʦʤʠʥʘʥʪʦʤ. ʈʘʩʧʨʦʩʪʨʘʥʸʥ ʧʦ ʘʢʚʘʪʦʨʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʷʭ ʧʦ ʚʦʜʦʸʤʫ. ɺ 2021-2022 ʛʛ. ʩʪʘʜʦ ʨʝʯʥʦʛʦ ʦʢʫʥʷ 

ɻʠʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʣʦʚʘʭ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʦʩʝʤʴʶ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʦʪ 

0+ ʜʦ 7+ ʣʝʪ ʩ ʧʨʦʤʳʩʣʦʚʦʡ ʜʣʠʥʦʡ ʦʪ 70 ʜʦ 370 ʤʤ ʠ ʤʘʩʩʦʡ ʦʪ 4 ʜʦ 1310 ʛ. ʅʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʚʣʷʣʠʩʴ 1+ -3+-ʣʝʪʢʠ. 

E. lucius Linnaeus, 1758 ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʥʝ ʠʤʝʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦ 

ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʷʭ ʧʦ ʚʦʜʦʸʤʫ 

ʩʢʦʧʣʝʥʠʷ ʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘʭ. ɺ 2021-2022 ʛʛ. ʩʪʘʜʦ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʦʙʷʤʠ ʯʝʪʳʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʦʪ 1+ ʜʦ 4+ ʣʝʪ ʩ ʧʨʦʤʳʩʣʦʚʦʡ 

ʜʣʠʥʦʡ ʦʪ 190 ʜʦ 465 ʤʤ ʠ ʤʘʩʩʦʡ ʜʦ 500 ʛ., ʧʨʠʯʝʤ ʧʨʝʦʙʣʘʜʘʣʠ ʯʝʪʳʨʝʭʣʝʪʢʠ. 

C. auratus (Linnaeus, 1758) ï ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ, 

ʘʢʢʣʠʤʘʪʠʟʘʥʪ (ʘʤʫʨʩʢʘʷ ʬʦʨʤʘ). ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʘʢʚʘʪʦʨʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ. ɺ 2021-2022 ʛʛ. ʧʨʦʤʳʩʣʦʚʦʝ ʩʪʘʜʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʴʶ 

ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ (1+ - 7+). ɺ ʫʣʦʚʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʦʩʦʙʠ 3+ ʠ 4+ ʣʝʪ ʩʦ ʩʨʝʜʥʝʡ 

ʧʨʦʤʳʩʣʦʚʦʡ ʜʣʠʥʦʡ 240,0 ʤʤ ʠ ʤʘʩʩʦʡ 570,0 ʛ. 

L. idus (Linnaeus, 1758) ï ʷʟʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʱʝ 

ʚʩʝʛʦ ʚʠʜ ʠʜʸʪ ʧʨʠʣʦʚʦʤ ʚʦ ʚʨʝʤʷ ʧʨʦʤʳʩʣʘ ʧʣʦʪʚʳ ʠ ʨʝʯʥʦʛʦ ʦʢʫʥʷ. ʗʟʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʦ 

ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʤ 

ʛʨʫʧʧʘʤ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʚʠʜ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 3-6-ʣʝʪʥʠʤʠ ʦʩʦʙʷʤʠ ʩ ʧʨʦʤʳʩʣʦʚʦʡ 

ʜʣʠʥʦʡ ʜʦ 350 ʤʤ ʠ ʤʘʩʩʦʡ ʜʦ 1 ʢʛ. 

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʪʤʝʯʝʥʳ ʦʩʦʙʠ ʯʝʪʳʨʝʭ ʣʝʪ.  

II. C. carpio Linnaeus, 1759 ï ʩʘʟʘʥ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ, ʘʢʢʣʠʤʘʪʠʟʘʥʪ. 

ɺʩʝʣʝʥ ʚ 1980-ʭ ʛʛ., ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. 

T. tinʩa (Linnaeus, 1758) ï ʣʠʥʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʣʠʤʥʦʬʠʣ. ɺʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ. 
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A. nobilis (Richardson, 1846) ï ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ, 

ʘʢʢʣʠʤʘʪʠʟʘʥʪ. ɺʩʝʣʝʥ ʚ 1980-ʭ ʛʛ., ʚʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ, ʪʦʣʴʢʦ ʩʪʘʨʳʝ ʦʩʦʙʠ. 

G. gobio (Linnaeus, 1758) ï ʧʝʩʢʘʨʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ. ʆʪʤʝʯʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

A. albumus (Linnaeus, 1758) ï ʫʢʣʝʡʢʘ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ, ʘʢʢʣʠʤʘʪʠʟʘʥʪ. 

ɺʧʝʨʚʳʝ ʦʪʤʝʯʝʥʘ ʚ 2021 ʛʦʜʫ, ʚ 2022 ʛ. ʚʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ. ʋʢʣʝʡʢʘ ʩʯʠʪʘʝʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʚʩʝʣʝʥʮʝʤ ʠ ʧʦʷʚʣʝʥʠʝ ʝʸ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʨʳʙ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ 

ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʚʠʜ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʢʦʨʤʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʧʠʱʝʚʳʝ ʨʝʩʫʨʩʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ɺʝʨʭʦʚʠʡ ʆʙʠ [4].  

L. leuciscus (Linnaeus, 1758) ï ʝʣʝʮ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ 

ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. 

P. phoxinus (Linnaeus, 1758) ï ʦʙʳʢʥʦʚʝʥʥʳʡ (ʨʝʯʥʦʡ) ʛʦʣʴʷʥ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-

ʣʠʤʥʦʬʠʣ. ɺʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ. 

T. arcticus (Pallas, 1776) ï ʩʠʙʠʨʩʢʠʡ ʭʘʨʠʫʩ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦ-ʣʠʤʥʦʬʠʣ. ʆʪʤʝʯʝʥ 

ʪʦʣʴʢʦ ʚ ʚʝʨʭʦʚʴʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

H. taimen (Pallas, 1773) ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʪʘʡʤʝʥʴ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ. ɺʩʪʨʝʯʘʝʪʩʷ 

ʝʜʠʥʠʯʥʦ ʚ ʫʣʦʚʘʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

L. lota (Linnaeus, 1758) ï ʥʘʣʠʤ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʨʫʩʣʝ ʨʝʢʠ 

ɸʣʝʡ, ʨʝʜʦʢ. 

G. cernuus (Linnaeus, 1758) ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʝʨʰ. ʇʨʝʩʥʦʚʦʜʥʳʡ, ʨʝʦʬʠʣ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺʠʜ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ. 

ʀʭʪʠʦʬʘʫʥʘ ɻʠʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦ 

ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʣʦʞʘ ʚʦʜʦʝʤʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠʟ ʤʝʩʪʥʳʭ ʨʝʯʥʳʭ 

ʚʠʜʦʚ-ʘʙʦʨʠʛʝʥʦʚ ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʷʚʠʚʰʠʡʩʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʚʩʝʣʝʥʝʮ ï ʫʢʣʝʡʢʘ ʚʳʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʦʧʘʩʝʥʠʷ ʚ ʚʦʧʨʦʩʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤʳ. ʉʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ɸ.ɺ. ʉʤʝʪʘʥʠʥʘ, ʈ.ʂ. ʂʘʪʘʝʚ 

 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʅʠʞʝʛʦʨʦʜʅʀʈʆè), ʛ. ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʚʳʣʦʚʘ, ʚʠʜʦʚʦʡ ʠ ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʦʪʣʦʚʣʝʥʥʳʭ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʩʝʱʝʥʠʡ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʫʜʠʷʭ ʣʦʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʶʙʠʪʝʣʴʩʢʦʝ ʨʳʙʦʣʦʚʩʪʚʦ, ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʳʣʦʚ, ʚʦʜʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

 

ʃʶʙʠʪʝʣʴʩʢʦʝ ʨʳʙʦʣʦʚʩʪʚʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ ʚ ʧʣʘʥʝ ʩʫʪʦʯʥʳʭ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ 

ʠ ʨʘʟʤʝʨʦʚ ʜʦʙʳʚʘʝʤʳʭ ʨʳʙ, ʟʘʯʘʩʪʫʶ ʨʳʙʘʣʢʘ ʚʝʜʝʪʩʷ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ, ʧʨʠ ʦʮʝʥʢʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʟʘʯʘʩʪʫʶ ʫʧʫʩʢʘʝʪʩʷ, ʘ 

ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʤʳʩʣʦʚʳʡ, ʢʚʦʪʠʨʫʝʤʳʡ, ʣʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚ ʨʘʤʢʘʭ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʛʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʟʘʧʘʩʳ ʚʦʜʥʳʭ 

ʙʠʦʨʝʩʫʨʩʦʚ.  

ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʠ ʠʭ ʫʣʦʚʘʭ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʚ 2020-2022 ʛʛ.  

ʆʮʝʥʢʘ ʧʦʩʝʱʘʝʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

(ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ..., 1979) ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʋʯʝʪ ʚʝʣʩʷ ʢʘʢ ʚ ʙʫʜʥʠʝ, ʪʘʢ ʠ ʚ 

ʚʳʭʦʜʥʳʝ ʜʥʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʚʦʜʦʝʤʘ ʦʧʨʝʜʝʣʷʣʦʩʴ, ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʛʦ 

ʯʠʩʣʘ ʨʳʙʦʣʦʚʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʜʥʠʭ ʠ ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʚ ʤʝʩʷʮʝ. 

ɼʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʚʠʜʦʚʦʤ ʠ ʨʘʟʤʝʨʥʦʤ ʩʦʩʪʘʚʝ ʫʣʦʚʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʦʚʣʠ 

ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʩʥʘʩʪʷʭ, ʧʨʦʚʦʜʠʣʩʷ ʘʥʢʝʪʥʳʡ ʦʧʨʦʩ. ʆʙʱʠʡ ʦʙʲʝʤ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʠʣ 1065 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʨʝʥʥʳʭ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʳʙ ï 10,0 ʪʳʩ. ʵʢʟ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ..., 1979), ʩ ʫʯʝʪʦʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʫʣʘʚʣʠʚʘʝʤʦʩʪʠ ʚʠʜʦʚ ʦʪʜʝʣʴʥʳʤʠ ʦʨʫʜʠʷʤʠ ʣʦʚʘ (ɺʘʥʜʳʰʝʚʘ ʠ ʜʨ., 2015). 

ʏʘʩʪʦʪʘ ʧʦʩʝʱʝʥʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʫʯʘʩʪʢʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘʚʠʩʠʪ 

ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʩʝʟʦʥ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʜʝʥʴ ʥʝʜʝʣʠ. ɺ ʮʝʣʦʤ 

ʟʘ ʛʦʜ, ʧʦʩʝʱʘʝʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʙʫʜʥʠʝ 

ï 443 ʠ 220 ʯʝʣʦʚʝʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-ʥʦʷʙʨʴ) ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʫʪʢʠ 

ʚʦʜʦʝʤ ʧʦʩʝʱʘʣʦ ʦʪ 245 ʜʦ 525 ʯʝʣʦʚʝʢ (ʩʨʝʜʥʝʝ 435) ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ ʠ 140-350 ʯʝʣʦʚʝʢʘ 

(ʩʨʝʜʥʝʝ  223)  ʚ ʙʫʜʥʠʝ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʜʝʢʘʙʨʴ-ʘʧʨʝʣʴ) ʚ ʚʳʭʦʜʥʳʝ ʦʪʤʝʯʘʣʦʩʴ 330-700 

ʯʝʣʦʚʝʢ (ʩʨʝʜʥʝʝ 458), ʚ ʙʫʜʥʠʝ ï 140-300 (ʩʨʝʜʥʝʝ 217).  

ɺ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʠʢ ʧʦʩʝʱʘʝʤʦʩʪʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ 

ʤʘʡ (10,6-12,7 ʪʳʩ. ʯʝʣʦʚʝʢ) ʠ ʩʥʠʞʝʥʠʝ ʚ ʧʝʨʠʦʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʡ ʚ ʬʝʚʨʘʣʝ 

(5,6 ʪʳʩ. ʯʝʣʦʚʝʢ) ʠ ʥʦʷʙʨʝ (3,4 ʪʳʩ. ʯʝʣʦʚʝʢ). ʉ ʠʶʥʷ ʧʦ ʦʢʪʷʙʨʴ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʦʣʦʚʦʚ-

ʣʶʙʠʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦ ï 7,9-9,7 ʪʳʩ. ʯʝʣʦʚʝʢ, ʢʘʢ ʠ ʚ ʜʝʢʘʙʨʝ-ʷʥʚʘʨʝ (7,0-8,3 ʪʳʩ. 

ʯʝʣʦʚʝʢ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʦʣʦʚʦʚ, ʧʦʩʝʪʠʚʰʠʭ ʏʝʙʦʢʩʘʨʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 102,3 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʟ 
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ʥʠʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 38,4, ʚ ʣʝʪʥʠʡ ï 63,9 ʪʳʩ. ʯʝʣʦʚʝʢ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʦʚʘ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 6,0 ʯʘʩʦʚ. 

ɸʥʘʣʠʟ ʘʥʢʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʣʦʚʣʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʣʦʚ ʥʘ ʤʦʨʤʳʰʢʫ (61,5%), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʣʦʚ 

ʥʘ ʙʣʝʩʥʫ, ʞʝʨʣʠʮʳ ʠ çʪʶʣʴʢʫè (ʊʘʙʣʠʮʘ 1). ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʳʙʦʣʦʚʘʤʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʠʥʥʠʥʛ (43,1%) ʠ ʜʦʥʥʳʝ ʩʥʘʩʪʠ (34,9%). 

 

ʊʘʙʣʠʮʘ 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʫʜʠʡ ʣʦʚʘ ʣʶʙʠʪʝʣʷʤʠ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ 

ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020-2022 ʛʛ. 

 
ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʃʝʪʥʠʡ ʧʝʨʠʦʜ 

ɺʠʜ ʣʦʚʘ ɼʦʣʷ, % ɺʠʜ ʣʦʚʘ ɼʦʣʷ, % 

ɹʣʝʩʥʘ ʟʠʤʥʷʷ 14,9 ɼʦʥʥʘʷ 34,9 

ɾʝʨʣʠʮʳ 14,1 ʂʚʦʢ 2,4 

ʄʦʨʤʳʰʢʘ 61,5 ʇʦʧʣʘʚʦʯʥʘʷ 19,7 

"ʊʶʣʴʢʘ" 9,4 ʉʧʠʥʥʠʥʛ 43,1 

 

ʉʦʩʪʘʚ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘʩʯʠʪʳʚʘʝʪ ʜʦ 20 ʚʠʜʦʚ ʨʳʙ, ʠʟ ʢʦʪʦʨʳʭ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʝʪʩʷ 14 (ʊʘʙʣʠʮʘ 2). ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ, ʦʜʥʘʢʦ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʣʝʱʘ Abramis brama L., ʦʢʫʥʷ Perca 

fluviatilis L., ʩʦʤʘ Silurus glanis L., ʩʫʜʘʢʘ Sander lucioperca L., ʫʢʣʝʠ Alburnus alburnus L. ʠ 

ʱʫʢʠ Esox lucius L.  ʚʳʰʝ ʚ ʧʝʨʠʦʜ ʣʝʪʥʝʛʦ ʣʦʚʘ.  

 

ʊʘʙʣʠʮʘ 2. ʈʘʟʤʝʨʥʦ-ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺʠʜʳ ʨʳʙ 

ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʃʝʪʥʠʡ ʧʝʨʠʦʜ 

ʈʘʟʤʝʨʳ, ʩʤ ʄʝʥʝʝ ʜʦʧʫʩʪʠʤʳʭ 

ʚʝʣʠʯʠʥ,% 

ʈʘʟʤʝʨʳ, ʩʤ ʄʝʥʝʝ ʜʦʧʫʩʪʠʤʳʭ 

ʚʝʣʠʯʠʥ,% ɼʠʘʧʘʟʦʥ ʉʨʝʜʥʝʝ ɼʠʘʧʘʟʦʥ ʉʨʝʜʥʝʝ 

ɹʝʣʦʛʣʘʟʢʘ 9-23 15,4   10-25 15,4   

ɹʝʨʰ 17-41 27,5   15-40 28,4   

ɻʦʣʘʚʣʴ       10-48 21,7 59,2 

ɻʫʩʪʝʨʘ 10-29 15,4   9-29 15,5   

ɽʨ h 6-15 10,4   6-14 10,7   

ɾʝʨʝʭ       11-65 33,1 51,2 

ʂʘʨʘʩʴ       11-37 17,2   

ʂʨʘʩʥʦʧʝʨʢʘ 12-19 14,8   10-22 16,2   

ʃʝ ɦ 13-45 23,7 47,5 13-49 31,6 7,1 

ʅʘʣʠʤ 25-45 37,8 60,0 28-45 35,2 57,1 

ʆʢʫʥʴ 5-35 15,2   8-34 18,3   

ʇʣʦʪʚʘ 7-28 14,8   8-27 15,6   

ʉʘʟʘʥ       40 40,0   

ʉʠʥʝʮ       17-32 23,0   

ʉʦʤ 98 98,0   65-210 124,0 13,3 

ʉʫʜʘʢ 17-60 40,5 40,2 20-85 44,4 27,0 

ʋʢʣʝʷ 7-13 10,7   8-16 12,8   

ʏʝʭʦʥʴ       14-40 22,9   

ʑʫʢʘ 32-100 51,3   22-110 56,3 6,1 

ʗʟʴ 15-32 22,1   15-44 24,2   

 

ɿʘʯʘʩʪʫʶ ʜʣʠʥʘ ʪʝʣʘ ʦʪʜʝʣʴʥʳʭ ʨʳʙ ʚ ʫʣʦʚʘʭ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚʝʣʠʯʠʥʘʤ (ʇʨʠʢʘʟ é, 2014), ʧʨʠ ʵʪʦʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʦʣʷ ʜʘʥʥʳʭ ʦʩʦʙʝʡ ʚʳʰʝ. ʊʘʢ ʜʣʷ 

ʣʝʱʘ Abramis brama L., ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ ʢ ʚʳʣʦʚʫ 25 ʩʤ, ʜʦʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʝʥʝʝ 

ʨʘʟʨʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ çʟʠʤʦʡè ï 47,5%, çʣʝʪʦʤè ï 7,1%. ɼʣʷ ʩʫʜʘʢʘ (40 ʩʤ) 

40,2% ʦʩʦʙʝʡ ʧʨʠ ʟʠʤʥʝʤ ʣʦʚʝ ʠ 27,0% ʧʨʠ ʣʝʪʥʝʤ ʣʦʚʝ ʥʝ ʜʦʩʪʠʛʘʶʪ ʧʨʦʤʳʩʣʦʚʳʭ 

ʨʘʟʤʝʨʦʚ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʨʦʤʝʨʝʥʥʳʭ ʨʳʙ ʚ ʫʣʦʚʘʭ ʙr ʣʠ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʠʥʳ ʪʝʣʘ 

ʜʣʷ ʪʘʢʠʭ ʚʠʜʦʚ ʢʘʢ ʥʘʣʠʤ Lota lota L. (40 ʩʤ), ʞʝʨʝʭ Aspius aspius L. (40 ʩʤ) ʠ ʛʦʣʘʚʣʴ 
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Squalius cephalus L. (20 ʩʤ). ɺ ʪʦʞʝ ʚʨʝʤʷ, ʥʝʢʦʪʦʨʳʤʠ ʨʳʙʦʣʦʚʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʦʩʦʙʠ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʨʝʰʝʥʥʳʤ ʨʘʟʤʝʨʘʤ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʫʣʦʚʦʚ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʠʤʝʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ ʣʝʱʘ Abramis 

brama L. (28,9%), ʱʫʢʘ Esox lucius L. (18,9%), ʩʫʜʘʢ Sander lucioperca L. (11,1%), ʧʣʦʪʚʘ 

Rutilus rutilus L. (9,1%), ʩʦʤ Silurus glanis L. (7,2%), ʦʢʫʥʴ Perca fluviatilis L. (5,9%), ʛʫʩʪʝʨʘ 

Blicca bjoerkna L. (5,0%) ʠ ʙʝʨʰ Sander volgensis Gmelin (4,3%) (ʈʠʩʫʥʦʢ). ʉʫʤʤʘʨʥʦ ʜʘʥʥʳʝ 

8 ʚʠʜʦʚ ʟʘʥʠʤʘʶʪ 90,4% ʦʙʱʝʛʦ ʚʳʣʦʚʘ.  

ɺ ʜʠʥʘʤʠʢʝ ʚʳʣʦʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ. ʊʘʢ ʝʩʣʠ ʦʙʲʝʤʳ 

ʜʦʙʳʯʠ ʱʫʢʠ Esox lucius L., ʩʫʜʘʢʘ Sander lucioperca L., ʦʢʫʥʷ Perca fluviatilis L., ʛʫʩʪʝʨʳ 

Blicca bjoerkna L. ʠ ʙʝʨʰ Sander volgensis Gmelin ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳ ʚʦ ʚʩʝ ʩʝʟʦʥʳ, 

ʪʦ ʚʳʣʦʚ ʣʝʱʘ Abramis brama L. ʣʝʪʦʤ ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʟʠʤʥʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʪʜʝʣʴʥʳʝ 

ʚʠʜʳ ï ʞʝʨʝʭ Aspius aspius L., ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ Carassius gibelio Bloch, ʯʝʭʦʥʴ Pelecus 

cultratus L., ʛʦʣʘʚʣʴ Squalius cephalus L., ʩʘʟʘʥ Cyprinus carpio L. ʠ ʩʠʥʝʮ Ballerus ballerus L. 

ʦʪʤʝʯʝʥʳ ʚ ʫʣʦʚʘʭ ʪʦʣʴʢʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

 

 
 

ʈʠʩʫʥʦʢ. ʆʙʲʝʤʳ ʚʳʣʦʚʘ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʨʘʤʢʘʭ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ 

ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʙʱʠʡ ʚʳʣʦʚ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʥʘ 

ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʛʨʘʥʠʮʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ ʝʞʝʛʦʜʥʦ 195,97 ʪ, ʠʟ ʥʠʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 62,50 ʪ, ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ï 133,47 ʪ. ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʱʝʥʠʡ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʨʝʜʥʠʡ ʚʳʣʦʚ 

ʥʘ ʦʜʥʦʛʦ ʨʳʙʦʣʦʚʘ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣ 1,9 ʢʛ/ʩʫʪʢʠ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 1,6 ʢʛ/ʩʫʪʢʠ, ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ï 2,1 ʢʛ/ʩʫʪʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɺʘʥʜʳʰʝʚʘ ɺ.ɺ., ʄʠʥʠʥ ɸ.ɽ., ʂʘʪʘʝʚ ʈ.ʂ. 2015. ʉʦʩʪʦʷʥʠʝ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ ʠ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ: 

ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉ.-ʇʝʪʝʨʙʫʨʛ: ʌɻɹʅʋ 

çɻʦʩʅʀʆʈʍè, 6-20. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ.1979. ʃ.: ɻʦʩʅʀʆʈʍ, 20 ʩ. 

ʇʨʠʢʘʟ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʦʪ 18.11.2014 ˉ453 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ 

ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ" (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 
ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 08.12.2014 ˉ35097)  
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ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʨʝʩʪʘ ʨʝʯʥʦʛʦ ʦʢʫʥʷ (Perca fluviatilis L.) ʚ 

ʂʫʡʙʳʰʝʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ  

 
ʊ.ɸ. ʊʝʣʝʞʥʠʢʦʚʘ, ʖ.ɸ. ʉʝʚʝʨʦʚ 

 

ʊʘʪʘʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʊʘʪʘʨʩʪʘʥʅʀʈʆè), ʛ. ʂʘʟʘʥʴ 

ɽ-mail: tatarstanniro@vniro.ru; tamara-info@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʚʳʷʚʣʝʥʳ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʥʝʨʝʩʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʨʝʯʥʦʡ ʦʢʫʥʴ, ʂʫʡʙʳʰʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʨʝʩʪʘ. 

 

ʆʢʫʥʴ - ʚʝʩʴʤʘ ʥʝʧʨʠʭʦʪʣʠʚʘʷ ʨʳʙʘ ʢ ʫʩʣʦʚʠʷʤ ʨʘʟʤʥʦʞʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʚʦʜʦʝʤʘʭ ʚʳʩʦʢʘ, ʘ ʧʦʧʫʣʷʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʝʛʦ ʘʨʝʘʣʘ ʠ ʨʘʟʥʦʪʠʧʥʳʭ 

ʚʦʜʦʝʤʘʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʨʝʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʝʯʥʳʭ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ ʤʘʣʦʚʦʜʥʦʩʪʴ 2000-ʭ ʣʝʪ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ (ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʫʨʦʚʝʥʥʦʛʦ 

ʨʝʞʠʤʦʚ) ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʫʥʷ ʠ ʜʘʞʝ 

ʦʙʝʩʧʝʯʠʣʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʝʛʦ ʤʦʣʦʜʠ (ɸʙʘʢʫʤʦʚ ʠ ʜʨ., 2015). 

ɺ ʚʦʜʦʝʤʘʭ ʗʢʫʪʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʢʨʠʥʦʢ ʦʢʫʥʷ ʛʠʙʥʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʪʦʯʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ (ʂʠʨʠʣʣʦʚ, 2002). 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʦʢʫʥʷ ʧʨʦʚʝʣʠ ʚ ʂʫʡʙʳʰʝʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ 70-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ (ʄʘʭʦʪʠʥ, 

1977; ʂʫʟʥʝʮʦʚ, 1978). ɺʳʷʩʥʝʥʦ, ʯʪʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ ʦʢʫʥʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʦʜʳ 

ʩ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʯʠʥʦʢ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʤʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ (ʂʫʟʥʝʮʦʚ, 1978). ɸʚʪʦʨ ʩʚʷʟʳʚʘʝʪ ʵʪʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʫʥʝʤ ʥʝʨʝʩʪʠʣʠʱ ʚ ʚʠʜʝ ʟʘʪʦʧʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʘ ʛʣʫʙʠʥʝ, ʛʜʝ ʫʨʦʚʝʥʴ 

ʚʦʜʳ ʥʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʪʢʣʘʜʢʝ ʠʢʨʳ. 

ɺ.ɸ. ʂʫʟʥʝʮʦʚ (1985) ʪʘʢʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʣʠʷʥʠʝ ʩʦʯʝʪʘʥʠʷ ʬʘʢʪʦʨʦʚ (ʫʨʦʚʥʷ ʚʦʜʳ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ) ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʨʝʩʪʘ ʦʢʫʥʷ ʜʦʩʪʠʛʘʝʪ 42%. ɿʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʩʪʘʜʘ ʦʢʫʥʷ, ʷʚʣʷʝʪʩʷ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ 

ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʥʘ ʵʥʜʦʛʝʥʥʳʡ ʪʠʧ ʧʠʪʘʥʠʷ ʤʦʣʦʜʠ ʦʢʫʥʷ (ʂʫʟʥʝʮʦʚ, 1985). 

ɺ ʵʢʦʩʠʩʪʝʤʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʧʫʩʪʷ ʵʪʠ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʣʠʩʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʜʥʦʡ ʠ ʦʢʦʣʦʚʦʜʥʦʡ ʬʣʦʨʳ ʠ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʫʚʝʣʠʯʠʣʘʩʴ 

ʩʪʝʧʝʥʴ ʟʘʨʘʩʪʘʥʠʷ (ʇʘʧʯʝʥʢʦʚ, 2015), ʧʨʦʠʩʭʦʜʠʪ ʦʙʱʝʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ (ʂʠʨʯʘʢ, 2012; 

ʃʦʛʠʥʦʚ, 2012), ʚ ʚʦʜʥʦʩʪʠ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʤʝʪʠʣʩʷ ʪʨʝʥʜ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ 7,5% (ʉʝʣʝʟʥʝʚ, 2022), ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʣʦ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʨʝʩʪʘ ʦʢʫʥʷ ʠ 

ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʥʝʨʝʩʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè ʚ ʤʘʝ-ʠʶʥʝ 2012ï2020 ʛʛ. ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 12 ʧʦʩʪʦʷʥʥʳʭ ʩʪʘʥʮʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʠʢ (ʇʘʭʦʨʫʢʦʚ, 1980; ʂʫʟʥʝʮʦʚ, 1985). ʆʪʣʦʚ ʣʠʯʠʥʦʢ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʠʭʪʠʦʧʣʘʥʢʪʦʥʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʩʝʪʴʶ ʀʂʉ-50, ʧʫʪʝʤ ʝʝ ʙʫʢʩʠʨʦʚʢʠ ʩ ʤʦʪʦʣʦʜʢʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻ.ɺ. 

ʃʘʢʠʥʫ (1980) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Excel ʠ Statistica. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʣʦʚʦʚ ʝʞʝʛʦʜʥʳʭ ʧʝʣʘʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʄʝʰʠʥʩʢʦʛʦ ʟʘʣʠʚʘ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʣʦʚʘʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 5 ʤʠʥ ʣʦʚʘ ʩʦʩʪʘʚʠʣʘ 8,0Ñ2,4 ʵʢʟ. (CV=83,0%) 

(ʊʘʙʣʠʮʘ 1). ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (2012-2020 ʛʛ.) ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ (14,3 ʵʢʟ./5 ʤʠʥ. ʣʦʚʘ) ʦʪʤʝʯʘʣʦʩʴ ʚ ʤʘʝ 2013 ʛʦʜʘ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚ 

2017 ʛ ʠ ʩʦʩʪʘʚʠʣʦ 2,9 ʵʢʟ./5 ʤʠʥ. ʣʦʚʘ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʦʢʫʥʷ (ʵʢʟ./ʫʩʠʣʠʝ) ʚ ʄʝʰʠʥʩʢʦʤ ʟʘʣʠʚʝ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʚʝʩʝʥʥʠʤ ʤʘʪʝʨʠʘʣʘʤ 2012-2020 ʛʛ. 

 
ɻʦʜ 2012 2013 2014 2015 2016 2017 2018 2019 2020 MÑm 

ʇʝʣʘʛʠʘʣʴ 3,00 14,30 12,15 4,50 3,90 2,90 2,92 -*  20,50 8,0Ñ2,4 

*ʦʙʣʦʚʳ ʣʠʯʠʥʦʢ ʚ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ  ʚ 2019 ʛʦʜʫ ʥʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʮʝʣʦʤ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʜʘʥʥʳʤʠ, ʠʤʝʶʱʠʤʠʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʧʦ ʉʚʠʷʞʩʢʦʤʫ ʟʘʣʠʚʫ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʧʝʨʠʦʜ 1964 ï 1974 ʛʛ. (ʂʫʟʥʝʮʦʚ, 

1978). ɺ ʵʪʠ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʚ ʫʣʦʚʘʭ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 5 ʤʠʥʫʪ ʣʦʚʘ 

ʩʦʩʪʘʚʣʷʣʦ ʦʪ 2,3 ʵʢʟ. ʚ 1974 ʛ ʜʦ 75,0 ʵʢʟ. ʚ 1968 ʛ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 21,0Ñ7,1 ʵʢʟ. 

(CV=112,5%) (ʂʫʟʥʝʮʦʚ, 1978). 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʢʦʣʝʥʠʡ ʦʢʫʥʷ ʯʝʨʝʟ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʚ ʫʣʦʚʘʭ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (2012 ï 2020 

ʛʛ.), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩ 1 ʤʘʷ ʧʦ 1 ʠʶʥʷ) ʟʘ 2012 ï 2020 ʛʛ. 

 

ɻʦʜ 

ʉʨʝʜʥ. 

ʯʠʩʣʝʥʥʦʩʪʴ 

ʣʠʯʠʥʦʢ ʵʢʟ./5 

ʤʠʥ. ʣʦʚʘ 

ʋʨʦʚʝʥʴ ʚʦʜʳ, ʤ ʉʨʦʢʠ  

ʩʪʦʷʥʠʷ 

ʫʨʦʚʥʷ 

(Ñ0,2ʤ), ʩʫʪ. 

ʂʦʣʝʙʘʥʠʝ 

ʫʨʦʚʥʷ, ʤ 

(+/-) 

ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʚ ʤʘʝ, Ü M Min Max  

2012 3,00 53,18 51,59 52,49 24 0,55 15,4 

2013 14,30 52,91 51,97 53,39 20 1,1 14,5 

2014 12,15 52,16 51,4 52,82 9 0,08 16,4 

2015 4,50 52,33 51,77 53,16 23 2,11 16,2 

2016 3,90 53,33 52,86 53,74 16 0,45 16,1 

2017 2,90 52,28 51,61 53,23 13 1,01 12,1 

2018 2,92 52,51 51,3 53,12 10 1,76 14,2 

2020 20,50 53,15 52,51 53,45 13 0,94 15,4 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ 

ʦʢʫʥʷ ʚ ʫʣʦʚʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʘʙʦʡ ʥʝʜʦʩʪʦʚʝʨʥʦʡ (ʧʨʠ p<0,05) ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ r = 0,24. ɺ ʥʝʜʦʩʪʦʚʝʨʥʦʡ, ʩʣʘʙʦʡ ʩʚʷʟʠ 

ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʚʦʜʳ r = 0,19 ʠ ʫʤʝʨʝʥʥʦʡ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʩʚʷʟʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ 

ʚʦʜʳ r = 0,33. ʉʣʘʙʘʷ ʠ ʪʘʢʞʝ ʥʝʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ 

ʦʪʤʝʯʝʥʘ ʩʦ ʩʨʦʢʘʤʠ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ r = -0,22 ʠ ʝʛʦ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʘ r = -0,23. 

ɼʦʩʪʦʚʝʨʥʦ, ʯʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʥʝ ʚʣʠʷʝʪ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʦ ʚʨʝʤʷ 

ʥʝʨʝʩʪʘ ï ʩ ʜʘʥʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʥʘʨʫʞʝʥʘ ʩʣʘʙʘʷ ʩʚʷʟʴ (0,24). 

ɼʘʣʝʝ ʤʝʪʦʜʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ 

ʚʝʣʠʯʠʥʫ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʚ ʫʣʦʚʘʭ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʙʳʣʠ ʚʟʷʪʳ ʚʩʝ ʧʷʪʴ ʬʘʢʪʦʨʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʠʟ ʪʘʙʣʠʮʳ: çʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴè, çʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴè, çʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴè, 

çʩʨʦʢʠ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷè, çʢʦʣʝʙʘʥʠʝ ʫʨʦʚʥʷè. 
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ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʝʪ ʚʠʜ: 

 

N = -29,3698 ï 6,9272ʄmax + 9,5274ʄmin ï 1,5573Mʩʨʝʜ ï 0,4381T + 0,6039L,  
ʛʜʝ N ï ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ, ʵʢʟ./5 ʤʠʥ.ʣʦʚʘ; Mʩʨʝʜ ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʧʝʨʠʦʜ 1 ʤʘʷ-1 ʠʶʥʷ, ʤ; ʄmin ï 

ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʧʝʨʠʦʜ 1 ʤʘʷ-1 ʠʶʥʷ, ʤ; ʄmax - ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʧʝʨʠʦʜ 1 ʤʘʷ-1 ʠʶʥʷ, ʤ; T ï 

ʩʨʦʢʠ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ (Ñ0,2ʤ), ʩʫʪ; L - ʢʦʣʝʙʘʥʠʝ ʫʨʦʚʥʷ ʚ ʧʝʨʠʦʜ 1 ʤʘʷ-1 ʠʶʥʷ, ʤ. 
 

ʉʨʝʜʥʷʷ ʦʰʠʙʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 87%. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ (N) ʦʢʘʟʳʚʘʝʪ ʬʘʢʪʦʨ ʄmin (r = 0,3295). ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ N ʠ ʬʘʢʪʦʨʘʤʠ ʥʝ ʩʠʣʴʥʘʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ RĮ ʤʦʜʝʣʠ ʨʘʚʝʥ 0,2082, ʪ.ʝ. ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ ʪʦʣʴʢʦ 

20% ʚʘʨʠʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʧʦ ʧʨʠʥʷʪʳʤ ʚ ʤʦʜʝʣʠ ʬʘʢʪʦʨʘʤ, ʥʦ ʧʨʠʥʷʪʳʝ ʚ ʤʦʜʝʣʴ 

ʧʘʨʘʤʝʪʨʳ L ʠ T ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʣʝʜʫʶʱʘʷ: ʫʚʝʣʠʯʝʥʠʝ ʄmax ʥʘ 1% ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ N ʚ ʩʨʝʜʥʝʤ ʥʘ 7,0%; ʫʚʝʣʠʯʝʥʠʝ ʄmin ʥʘ 1% ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ N ʚ 

ʩʨʝʜʥʝʤ ʥʘ 9,5%; ʫʚʝʣʠʯʝʥʠʝ Mʩʨʝʜ ʥʘ 1% ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ N ʚ ʩʨʝʜʥʝʤ ʥʘ 1,6%; 

ʫʚʝʣʠʯʝʥʠʝ T ʥʘ 1% ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ N ʚ ʩʨʝʜʥʝʤ ʥʘ 0,4%; ʫʚʝʣʠʯʝʥʠʝ X5 ʥʘ 1% 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ L ʚ ʩʨʝʜʥʝʤ ʥʘ 0,6%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʦʢʫʥʷ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʦʡ 

ʩʚʷʟʠ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʠʟ ʧʷʪʠ ʧʨʠʥʷʪʳʭ ʥʘʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦʜʦʝʤʘ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʦʢʫʥʷ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʠ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʥʝʨʝʩʪʘ ʜʨʫʛʠʭ ʨʳʙ ʛʦʜʳ ï ʧʨʠ ʥʠʟʢʠʭ ʦʪʤʝʪʢʘʭ ʠ ʚʳʩʦʢʠʭ ʢʦʣʝʙʘʥʠʷʭ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʥʝʨʝʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʚʳʩʦʢʘ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʣʠ ʚ 
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ɸʥʥʦʪʘʮʠʷ: ʧʨʦʚʝʜʝʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʦʥʘʜ ʘʣʷʩʢʠʥʩʢʦʛʦ ʰʠʧʦʱʸʢʘ 

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ʇʘʪʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 

ʛʦʥʘʜ ʚʳʷʚʣʝʥʳ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ (0,9 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ 

ʙʣʘʛʦʧʦʣʫʯʠʠ Sebastolobus alascanus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʷʩʢʠʥʩʢʠʡ ʰʠʧʦʱʸʢ, ʨʘʟʤʥʦʞʝʥʠʝ, ʛʠʩʪʦʣʦʛʠʷ, ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʬʝʚʨʘʣʝ-ʘʧʨʝʣʝ 2022 ʛ. ʥʘ ʙʦʨʪʫ 

ʩʨʝʜʥʝʪʦʥʥʘʞʥʦʛʦ ʨʳʙʦʣʦʚʥʦʛʦ ʤʦʨʦʟʠʣʴʥʦʛʦ ʪʨʘʫʣʝʨʘ ʈʊʄ ʇ-0697 çʂʘʤʣʘʡʥè. ʉʫʜʥʦ 

ʨʘʙʦʪʘʣʦ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʨʝʞʠʤʝ ʥʘ ʰʝʣʴʬʝ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ 

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʥʘʜʦ- ʛʘʤʝʪʦʛʝʥʝʟʘ ʘʣʷʩʢʠʥʩʢʦʛʦ ʰʠʧʦʱʝʢʘ 

Sebastolobus alascanus Bean, 1890 ʧʨʦʚʦʜʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʷ ʨʳʙ (ʄʠʢʦʜʠʥʘ ʠ ʜʨ., 2009). 

ɸʣʷʩʢʠʥʩʢʠʡ ʰʠʧʦʱʸʢ ʚʩʪʨʝʯʘʣʩʷ ʚ ʫʣʦʚʘʭ ʥʘ ʛʣʫʙʠʥʘʭ 350-500 ʤ. ʈʘʟʤʝʨʳ ʚ 

ɿʘʧʘʜʥʦ-ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʦʡ ʟʦʥʝ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 29 ʜʦ 62 ʩʤ (ʚ ʩʨʝʜʥʝʤ ï 37ʩʤ). ʄʘʩʩʘ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 240 ʜʦ 1620 ʛ (ʚ ʩʨʝʜʥʝʤ 662 ʛ). 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 1:1, ʧʨʠ ʵʪʦʤ 22,2 % ʩʘʤʦʢ ʠ 77,8 % ʩʘʤʮʦʚ ʙʳʣʠ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʤʠ, ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ III ʦʪʤʝʯʝʥʘ ʫ 22,2 % ʩʘʤʮʦʚ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʘʤʦʢ VI ʠ IX ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʛʦʥʘʜ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 22,2 % ʠ 55,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʦʥʘʜʳ ʰʠʧʦʱʝʢʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʠʤʝʶʱʠʤʠ 

ʜʦʨʩʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʦʩʦʙʝʡ ʩ 

ʥʠʪʝʚʠʜʥʳʤʠ ʛʦʥʘʜʘʤʠ (0,9 %). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʩʘʤʳʤʠ ʤʝʣʢʠʤʠ ʞʝʥʩʢʠʤʠ 

ʧʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ ʙʳʣʠ ʦʦʛʦʥʠʠ, ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʛʠʘʣʠʥʦʚʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, 

ʙʦʣʴʰʠʤ ʦʢʨʫʛʣʳʤ ʷʜʨʦʤ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʤ ʷʜʨʳʰʢʦʤ. ʆʦʛʦʥʠʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʛʦʥʘʜʝ, ʢʘʢ ʧʦ ʦʜʠʥʦʯʢʝ, ʪʘʢ ʠ ʛʨʫʧʧʘʤʠ (ʈʠʩ. 1 ɸ). ʇʨʝʚʠʪʝʣʣʦʛʝʥʥʳʝ 

ʦʦʮʠʪʳ ʠʤʝʣʠ ʟʝʨʥʠʩʪʫʶ ʙʘʟʦʬʠʣʴʥʦ ʦʢʨʘʰʝʥʥʫʶ ʮʠʪʦʧʣʘʟʤʫ, ʢʨʫʧʥʦʝ ʷʜʨʦ, ʚ ʢʦʪʦʨʦʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʷʜʨʳʰʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʧʝʨʠʬʝʨʠʠ ʥʫʢʣʝʦʧʣʘʟʤʳ. ʎʠʪʦʧʣʘʟʤʘ ʦʦʮʠʪʦʚ 

ʬʘʟʳ ʚʘʢʫʦʣʠʟʘʮʠʠ ʩʪʘʥʦʚʠʣʘʩʴ ʤʝʥʝʝ ʙʘʟʦʬʠʣʴʥʦʡ, ʚ ʥʝʡ ʦʪʤʝʯʘʣʠʩʴ ʚʘʢʫʦʣʠ ʨʘʟʥʦʛʦ 

ʨʘʟʤʝʨʘ (ʈʠʩ. 1 ɺ). ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʢʨʫʧʥʳʝ ʚʘʢʫʦʣʠ ʟʘʥʠʤʘʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ 

ʦʙʣʘʩʪʠ ʮʠʪʦʧʣʘʟʤʳ (ʈʠʩ. 1 ɻ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʘʢʫʦʣʠʟʘʮʠʝʡ, ʮʠʪʦʧʣʘʟʤʘ ʟʘʧʦʣʥʷʣʘʩʴ 

ʛʨʘʥʫʣʘʤʠ ʞʝʣʪʢʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʚʘʢʫʦʣʷʤʠ ʠ ʦʢʨʘʰʠʚʘʣʠʩʴ ʵʦʟʠʥʦʬʠʣʴʥʦ 

(ʈʠʩ. 1 ɺ, ɻ). ɺʠʪʝʣʣʦʛʝʥʝʟ ʟʘʢʘʥʯʠʚʘʣʩʷ, ʢʦʛʜʘ ʵʦʟʠʥʦʬʠʣʴʥʦ ʦʢʨʘʰʝʥʥʘʷ ʮʠʪʦʧʣʘʟʤʘ 

ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʘ ʦʢʨʫʛʣʳʤʠ ʛʣʦʙʫʣʘʤʠ ʞʝʣʪʢʘ (ʈʠʩ. 1 ɼ). Zona radiata ʟʨʝʣʳʭ ʦʦʮʠʪʦʚ ʫ 

ʰʠʧʦʱʝʢʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʘʷ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʚʠʜʦʚ ʩ ʧʝʣʘʛʠʯʝʩʢʦʡ ʠʢʨʦʡ (ʈʠʩ. 1 ɼ). 

ɺʳʤʝʪʘʥʥʘʷ ʠʢʨʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Sebastolobus ʦʢʨʫʞʝʥʘ ʞʝʣʝʦʙʨʘʟʥʦʡ ʤʘʩʩʦʡ, 

ʧʣʘʚʘʶʱʝʡ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ (ɻʨʠʛʦʨʴʝʚ, 2020). ʇʦʩʣʝʥʝʨʝʩʪʦʚʳʝ ʷʠʯʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʩʪʦʚʫʣʷʪʦʨʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʪʘʢʞʝ ʚ ʛʦʥʘʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʦʮʠʪʳ ʬʘʟ ʧʨʝʚʠʪʝʣʣʦʛʝʥʝʟʘ ʠ ʥʘʯʘʣʘ ʚʘʢʫʦʣʠʟʘʮʠʠ (ʈʠʩ. 1ɽ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʛʦʥʘʜʘʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʷʜʨʳʰʢʠ ʚ 

ʧʨʝʚʠʪʝʣʣʦʛʝʥʥʳʭ ʦʦʮʠʪʘʭ, ʯʪʦ ʷʚʣʷʣʦʩʴ ʧʨʠʟʥʘʢʦʤ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʨʝʟʦʨʙʮʠʠ ʜʘʥʥʳʭ 
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ʦʦʮʠʪʦʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʭ ʷʜʨʳʰʝʢ ʩʚʷʟʳʚʘʶʪ ʩ ʥʘʣʠʯʠʝʤ ʩʪʨʝʩʩʘ, ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʜʦʩʪʘʪʢʘ ʝʜʳ, ʟʘʛʨʷʟʥʝʥʠʡ, ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʨʳʙ. 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʗʠʯʥʠʢʠ ʰʠʧʦʱʝʢʘ: ɸ, ɹ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ II, ɺ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ II-III, ɻ ï 

ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ III, ɼ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ IV, ɽ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ VI. 1 ï ʦʦʛʦʥʠʠ, 2 ï ʦʦʮʠʪʳ 

ʧʝʨʠʦʜʘ ʧʨʝʚʠʪʝʣʣʦʛʝʥʝʟʘ, 3 ï ʬʘʟʳ ʥʘʯʘʣʘ ʚʘʢʫʦʣʠʟʘʮʠʠ, 4 ï ʬʘʟʳ ʚʘʢʫʦʣʠʟʘʮʠʠ, 5 ï ʬʘʟʳ 

ʥʘʧʦʣʥʝʥʥʦʛʦ ʞʝʣʪʢʦʤ ʦʦʮʠʪʘ, 6 ï ʧʦʩʪʦʚʫʣʷʪʥʳʡ ʬʦʣʣʠʢʫʣ. ʄʘʩʰʪʘʙ 100 ʤʢʤ 

 

ʉʝʤʝʥʥʠʢʠ ʰʠʧʦʱʝʢʘ ʠʤʝʣʠ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ: ʩʧʝʨʤʘʪʦʛʦʥʠʠ ʚ ʣʦʧʘʩʪʷʭ 

ʩʝʤʝʥʥʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʣʘʪʝʨʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ, ʘ ʤʝʜʠʘʣʴʥʳʝ ʨʘʡʦʥʳ 

ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʙʦʣʝʝ ʟʨʝʣʳʤʠ ʤʫʞʩʢʠʤʠ ʧʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʙʳʣʠ 

ʩʧʝʨʤʘʪʦʛʦʥʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʠʭ ʨʘʟʤʝʨʳ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 9 ʜʦ 13 ʤʢʤ. ʆʥʠ ʠʤʝʣʠ 

ʧʨʦʟʨʘʯʥʫʶ ʛʠʘʣʠʥʦʚʫʶ ʮʠʪʦʧʣʘʟʤʫ ʠ ʙʦʣʴʰʦʝ ʮʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʷʜʨʦ, ʜʠʘʤʝʪʨʦʤ 

5-8 ʤʢʤ. ʉʧʝʨʤʘʪʦʮʠʪʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʙʳʣʠ ʤʝʣʴʯʝ, ʠʭ ʨʘʟʤʝʨʳ ʩʦʩʪʘʚʠʣʠ 4-6 ʤʢʤ, 

ʜʠʘʤʝʪʨʳ ʩʧʝʨʤʘʪʦʮʠʪʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʙʳʣʠ 3-4 ʤʢʤ. ʉʧʝʨʤʘʪʠʜʳ ʙʳʣʠ ʜʠʘʤʝʪʨʦʤ 2-3 

ʤʢʤ. ʉʧʝʨʤʘʪʦʟʦʠʜʳ ʠʤʝʣʠ ʢʨʫʛʣʳʝ ʛʦʣʦʚʢʠ ʨʘʟʤʝʨʦʤ 1 ʤʢʤ (ʈʠʩ. 2). 

ɺ ʥʝʟʨʝʣʳʭ ʩʝʤʝʥʥʠʢʘʭ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ II ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʮʠʩʪʳ ʩʦ 

ʩʧʝʨʤʘʪʦʛʦʥʠʷʤʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʛʦʥʘʜʳ ʙʦʣʝʝ ʟʨʝʣʳʝ ʤʫʞʩʢʠʝ ʧʦʣʦʚʳʝ 

ʢʣʝʪʢʠ ʦʢʘʟʳʚʘʣʠʩʴ ʚ ʤʝʜʠʘʣʴʥʳʭ ʨʘʡʦʥʘ, ʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʩʧʝʨʤʘʪʦʛʦʥʠʷʤʠ. ʋ ʰʠʧʦʱʝʢʘ ʦʪʤʝʯʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʦʟʨʝʚʘʥʠʷ 

(ʤʝʡʦʟ ʚ ʩʧʝʨʤʘʪʦʮʠʪʘʭ) ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ). ʊʘʢ, ʚ ʛʦʥʘʜʘʭ 

ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ V ʚʳʷʚʣʝʥʘ ʪʝʢʫʯʘʷ ʩʧʝʨʤʘ ʚ ʩʝʤʷʧʨʦʚʦʜʝ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ ʜʝʣʝʥʠʝ ʩʧʝʨʤʘʪʦʛʦʥʠʝʚ ʠ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 

(ʈʠʩ. 2 ɹ, ɺ). ʇʦ ʜʘʥʥʳʤ ʂʦʡʷ (1994) ʫ ʰʠʧʦʱʝʢʘ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʣʥʦʡ ʵʷʢʫʣʷʮʠʠ ʥʘʯʠʥʘʝʪʩʷ 

ʥʦʚʘʷ ʚʦʣʥʘ ʨʘʟʤʥʦʞʝʥʠʷ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ 2 

ʧʨʦʮʝʩʩʘ ʠʜʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ.  
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ʈʠʩʫʥʦʢ 2. ʉʝʤʝʥʥʠʢʠ ʘʣʷʩʢʠʥʩʢʦʛʦ ʰʠʧʦʱʝʢʘ: ɸ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ II, ɹ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

III, ɺ  ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ V, ʣʘʪʝʨʘʣʴʥʳʡ ʨʘʡʦʥ, ɻ ï ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ V, ʤʝʜʠʘʣʴʥʳʡ ʨʘʡʦʥ. 1 ï 

ʩʧʝʨʤʘʪʦʛʦʥʠʠ, 2 ï ʩʧʝʨʤʘʪʦʮʠʪʳ I ʧʦʨʷʜʢʘ, 3 ï ʩʧʝʨʤʘʪʦʮʠʪʳ II ʧʦʨʷʜʢʘ, 4 ï ʩʧʝʨʤʘʪʠʜʳ, 5 

ï ʩʧʝʨʤʘʪʦʟʦʠʜʳ, 6 ï ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʪʢʘʥʴ, 7 ï ʦʙʦʣʦʯʢʘ ʩʝʤʷʧʨʦʚʦʜʘ. ʄʘʩʰʪʘʙ: 50 ʤʢʤ 

 

ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʩʝʤʝʥʥʠʢʝ ʰʠʧʦʱʝʢʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʚʠʜʘʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʪʠʧʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʧʝʨʤʘʪʦʛʦʥʠʝʚ. ʊʘʢʦʡ ʪʠʧ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʦʚ Atheriniformes, Cyprinodontiformes ʠ Beloniformes, ʫ ʢʦʪʦʨʳʭ 

ʧʝʨʚʠʯʥʳʝ ʩʧʝʨʤʘʪʦʛʦʥʠʠ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʩʝʤʝʥʥʠʢʘ 

(ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2015; Uribe et all, 2014). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ ʘʣʷʩʢʠʥʩʢʦʛʦ ʰʠʧʦʱʸʢʘ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʳʤ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʥʘʜʦ- ʠ ʛʘʤʝʪʦʛʝʥʝʟʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʚ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʣʠ ʥʠʪʝʚʠʜʥʳʝ ʛʦʥʘʜʳ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʤʝʥʝʝ 1 % ʦʪ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ S. alascanus ʚ ʚʦʜʘʭ ʧʦʙʝʨʝʞʴʷ 

ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ. 
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ʦʙʲʝʢʪʘʭ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ (ɺɸʇ) ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

çɺʦʣʛʦʛʨʘʜʅʀʈʆè, ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 2021 ʛʦʜʘ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʦʜʭʦʜʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ 

ʧʦʩʝʱʘʝʤʦʩʪʠ ʨʳʙʦʣʦʚʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʚʦʜʦʝʤʦʚ ʧʦʡʤʳ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠʭ ʫʣʦʚʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʡ ʚʳʣʦʚ ʥʘ ʦʜʥʦʛʦ ʨʳʙʘʢʘ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ 

ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨ ʠ ʤʘʩʩʘ ʪʝʣʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʣʦʚʘ ʨʳʙʘʢʘʤʠ-

ʣʶʙʠʪʝʣʷʤʠ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ɺɹʈ), ʥʘ ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʇʨʘʚʠʣʘʤʠ 

ʨʳʙʦʣʦʚʩʪʚʘ ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʤʳʩʣʦʚʘʷ 

ʤʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʣʶʙʠʪʝʣʴʩʢʦʝ ʨʳʙʦʣʦʚʩʪʚʦ, ʚʦʜʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʇʨʘʚʠʣʘ ʨʳʙʦʣʦʚʩʪʚʘ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ɺɸʇ 

ʙʳʣʠ ʚʳʙʨʘʥʳ 10 ʭʘʨʘʢʪʝʨʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʟʝʨʘ ʠ ʝʨʠʢʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʚ ʛʨʘʥʠʮʘʭ ʉʨʝʜʥʝʘʭʪʫʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʘʙʣʠʮʘ 1.  

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ ʚ ʛʨʘʥʠʮʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ï ʪʝʨʨʠʪʦʨʠʷ ʤʝʞʜʫ 

ʨʝʢʦʡ ɺʦʣʛʦʡ ʠ ʝ± ʨʫʢʘʚʦʤ ɸʭʪʫʙʦʡ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʧʣʦʪʠʥʳ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʜʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʛʨʘʥʠʮʳ ʩ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ (ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 90 ʢʤ ʠ ʰʠʨʠʥʦʡ 

ʧʦʡʤʳ ʦʪ 12 ʜʦ 30 ʢʤ). 

 

ʊʘʙʣʠʮʘ 1. ʇʝʨʝʯʝʥʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʠ ʠʭ ʫʣʦʚʘʭ. 

 
ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʜʦʝʤʘ ʇʣʦʱʘʜʴ, ʛʘ ɹʣʠʞʘʡʰʠʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ 

1 ʝʨʠʢ ɻʥʠʣʦʡ 40 ʧ. ʂʦʣʭʦʟʥʘʷ ɸʭʪʫʙʘ 

2 ʝʨʠʢ ʂʨʠʚʫʰʘ 33 ʭ. ʂʣʝʪʩʢʠʡ 

3 ʝʨʠʢ ʂʘʰʠʨʘ 206 ʭ. ʂʣʝʪʩʢʠʡ 

4 ʝʨʠʢ ɺʝʨʙʣʶʜ 25 ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢ 

5 ʝʨʠʢ ɼʫʜʘʢ 23 ʭ. ʏʘʧʘʝʚʝʮ 

6 ʦʟʝʨʦ ɿʘʧʦʨʥʦʝ 28 ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢ 

7 ʦʟʝʨʦ ʂʣʝʪʩʢʦʝ 44 ʭ. ʂʣʝʪʩʢʠʡ 

8 ʦʟʝʨʦ ʐʠʨʦʢʦʛʦʨʣʦʝ 81 ʧ. ʂʫʡʙʳʰʝʚ 

9 ʦʟʝʨʦ ɼʝʥʝʞʥʦʝ 90 ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢ 

10 ʝʨʠʢ ʇʘʭʦʪʥʳʡ 78 ʧ. ʂʦʣʭʦʟʥʘʷ ɸʭʪʫʙʘ 

ɺʩʝʛʦ 10 648  

 

ʅʘ ʫʢʘʟʘʥʥʳʝ ʚʦʜʦʝʤʳ ʧʦʡʤʳ ʧʨʠʝʟʞʘʶʪ ʨʳʙʘʢʠ-ʣʶʙʠʪʝʣʠ, ʢʘʢ ʠʟ ʛʦʨʦʜʦʚ 

ɺʦʣʛʦʛʨʘʜ ʠ ɺʦʣʞʩʢʠʡ, ʪʘʢ ʠ ʞʠʪʝʣʠ ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʞʝ ʥʘ ʙʝʨʝʛʘʭ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʙʘʟʳ ʠ ʜʦʤʘ ʦʪʜʳʭʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 2021 ʛʦʜʘ, ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ ʠ ʦʪʢʨʳʪʦʡ ʚʦʜʳ.  
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ʆʙʱʠʡ ʚʳʣʦʚ ʨʳʙʘʢʘʤʠ-ʣ ʙʁʠʪʝʣʷʤʠ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

648 ʛʘ ʩʦʩʪʘʚʠʣ 7039,4 ʢʛ, ʩʦ ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ ï 0,73 ʢʛ. ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʫʝʤʳʝ ʚʦʜʦʝʤʳ ʧʦʩʝʪʠʣʠ 9600 ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ. ɼʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʠ ʨʘʟʤʝʨʥʦʤ 

ʩʦʩʪʘʚʝ ʫʣʦʚʦʚ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 2021 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 2-3. 

 

ʊʘʙʣʠʮʘ 2. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʨʳʙʳ ʚ ʚʦʜʦʝʤʘʭ ɺɸʇ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʚ 2021 ʛ. 

 
ɺʠʜʳ ʨʳʙ ɺʳʣʦʚ ʟʘ ʛʦʜ, ʢʛ % 

ʇʣʦʪʚʘ 1985,4 28,20 

ʂʘʨʘʩʴ 1495,8 21,25 

ʑʫʢʘ 671,2 9,54 

ɻʫʩʪʝʨʘ 585,2 8,31 

ʃʝ ɦ 543,1 7,72 

ʆʢʫʥʴ 476,2 6,77 

ʋʢʣʝʡʢʘ 413,7 5,88 

ʂʨʘʩʥʦʧʝʨʢʘ 391,0 5,55 

ʉʘʟʘʥ 294,5 4,18 

ʉʫʜʘʢ 135,7 1,93 

ʉʠʥʝʮ 41,4 0,59 

ɪʨ h 6,0 0,09 

ʀʪʦʛʦ 7039,4 100 

ʂʦʣʠʯʝʩʪʚʦ ʨʳʙʘʢʦʚ 9600 

ɺʳʣʦʚ ʥʘ 1 ʨʳʙʘʢʘ 0,73 

 

ʊʘʙʣʠʮʘ 3. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʥʘ ʚʦʜʦʝʤʘʭ ɺɸʇ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʚ 2021 ʛ. 

 

ɺʠʜʳ ɺɹʈ 

ʄin 

ʜʣʠʥʘ,  

ʩʤ 

ʄax 

ʜʣʠʥʘ, 

ʩʤ 

ʉʨʝʜʥʷʷ 

ʜʣʠʥʘ,  

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʳʙ,  

ʰʪ. 

ʇʨʦʤʳʩʣʦʚʘʷ 

ʤʝʨʘ,  

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʨʳʙ 

ʥʝʧʨʦʤʳʩʣʦʚʦʛʦ 

ʨʘʟʤʝʨʘ, ʰʪ. 

ʃʝ ɦ 8 25 14,2 429 25 428 

ʉʘʟʘʥ 18 40 29,2 27 40 26 

ʉʫʜʘʢ 20 41 28,3 30 40 29 

ʑʫʢʘ 24 64 38,8 72 32 14 

ɻʫʩʪʝʨʘ 8 21 11,4 1023 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ɽʨ h 9 16 12,7 8 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʂʘʨʘʩʴ 10 29 17,6 457 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʂʨʘʩʥʦʧʝʨʢʘ 8 21 12,4 413 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʆʢʫʥʴ 8 28 15,2 327 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʇʣʦʪʚʘ 8 23 13,3 2101 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʉʠʥʝʮ 11 24 17,6 31 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

ʋʢʣʝʡʢʘ 8 15 10,6 1190 ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ  

 

ɺ ʩʦʩʪʘʚʝ ʫʣʦʚʦʚ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʚ 2021 ʛ. ʦʪʤʝʯʝʥʦ 12 ʚʠʜʦʚ ʨʳʙ. ʉʘʤʳʤʠ 

ʤʘʩʩʦʚʳʤʠ ʚʠʜʘʤʠ ʙʳʣʠ ʧʣʦʪʚʘ 28,2 % ʠ ʢʘʨʘʩʴ 21,2 %.   

ʅʘ ʦʩʪʘʣʴʥʳʭ ʨʳʙ ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʭ ʧʨʠʭʦʜʠʪʩʷ, ʧʦ ʚʠʜʘʤ: ʛʫʩʪʝʨʘ 8,3 %, ʣʝʱ 7,7 

%, ʫʢʣʝʡʢʘ 5,8 %, ʢʨʘʩʥʦʧʝʨʢʘ 5,5 %, ʩʘʟʘʥ 4,1 %, ʩʠʥʝʮ 0,59%. ʅʘ ʜʦʣʶ ʭʠʱʥʳʭ ʨʳʙ ʚ 

ʦʙʱʝʤ ʚʳʣʦʚʝ ʧʨʠʭʦʜʠʪʩʷ 18,13 %, ʚ ʪ.ʯ. ʱʫʢʘ 9,5 %, ʦʢʫʥʴ 6,7 %% ʠ ʩʫʜʘʢ 1,93 %.  

ɼʣʷ ʚʠʜʦʚ ʨʳʙ: ʣʝʱ, ʩʫʜʘʢ, ʩʘʟʘʥ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʤʳʩʣʦʚʘʷ ʤʝʨʘ, ʥʦʨʤʘ ʚʳʣʦʚʘ ʨʳʙʘʢʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ, 99 % 

ʚʳʣʦʚʣʝʥʥʳʭ ʨʳʙ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʤʝʨʳ (ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʜʣʷ 

ʚʳʣʦʚʘ, ʪʘʙʣʠʮʘ 3). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʟʠʤʥʝʡ ʠ ʣʝʪʥʝʡ ʨʳʙʥʦʡ ʣʦʚʣʠ 

ʣʶʙʠʪʝʣʷʤʠ ʥʘ ʚʦʜʦʝʤʘʭ ɺɸʇ. 

ʈʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʚ ʧʝʨʠʦʜ ʨʳʙʘʣʢʠ ʩʦ ʣʴʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʜʦʯʢʠ ʟʠʤʥʠʝ 

ʧʦʧʣʘʚʦʯʥʳʝ 18 %, ʤʦʨʤʳʰʝʯʥʳʝ 66 %, ʫʜʦʯʢʠ ʜʣʷ ʙʣʝʩʥʝʥʠʷ 11 % ʠ ʞʝʨʣʠʮʳ 5 %. ɺ 

ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʡ ʣʦʚʘ ʧʦ ʦʪʢʨʳʪʦʡ ʚʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʥʥʳʝ ʠ 
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ʧʦʧʣʦʚʦʯʥʳʝ ʫʜʦʯʢʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 53 % ʠ 38 %) ʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʠʥʥʠʥʛʠ (9 

%). 

ɺ ʧʝʨʠʦʜ ʨʳʙʘʣʢʠ ʩʦ ʣʴʜʘ (ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ, ʤʘʨʪ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 2721,8 ʩʦ ʩʨʝʜʥʠʤ 

ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ ï 0,7 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ ʧʦʩʝʪʠʣʠ 3792 ʨʳʙʘʢʘ-ʣʶʙʠʪʝʣʷ. ʀʟ ʥʠʭ ʚ 

ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ (30 ʜʥʝʡ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 1561,6 ʩʦ ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 

ʨʳʙʘʢʘ ï 0,83 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ ʧʦʩʝʪʠʣʠ 1885 ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ.  ɺ ʙʫʜʥʠʝ ʜʥʠ (50 

ʜʥʝʡ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 1160,2 ʩʦ ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ ï 0,61 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ 

ʧʦʩʝʪʠʣʠ 1907 ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ. 

ɺ ʧʝʨʠʦʜ ʣʦʚʣʠ ʧʦ ʦʪʢʨʳʪʦʡ ʚʦʜʝ (ʩ ʘʧʨʝʣʷ ʧʦ ʥʦʷʙʨʴ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 4317,6 ʩʦ 

ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ ï 0,74 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ ʧʦʩʝʪʠʣʠ 5808 ʨʳʙʘʢʦʚ-

ʣʶʙʠʪʝʣʝʡ. ʀʟ ʥʠʭ ʚ ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ (75 ʜʥʝʡ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 2149,5 ʩʦ 

ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ ï 0,77 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ ʧʦʩʝʪʠʣʠ 2809 ʨʳʙʘʢʦʚ-

ʣʶʙʠʪʝʣʝʡ. ɺ ʙʫʜʥʠʝ ʜʥʠ (151 ʜʝʥʴ) ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 2168,1 ʩʦ ʩʨʝʜʥʠʤ ʚʳʣʦʚʦʤ ʥʘ 1 ʨʳʙʘʢʘ 

ï 0,72 ʢʛ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʦʜʦʝʤ ʧʦʩʝʪʠʣʠ 2999 ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʦʪʤʝʯʝʥʦ 46 ʙʫʜʥʠʭ ʠ 13 ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʩ ʧʣʦʭʦʡ ʧʦʛʦʜʦʡ (ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʦʩʘʜʢʠ ʚ ʚʠʜʝ 

ʜʦʞʜʷ), ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʨʘʩʯʝʪʘʭ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʦʩʪʦʷʥʠʶ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʝʛʦ ʚʣʠʷʥʠʶ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ: 

- ʨʳʙʘʢʘʤʠ ʣʶʙʠʪʝʣʷʤʠ ʚʳʣʘʚʣʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʟʝʤʧʣʷʨʳ ʨʳʙ ʩʫʜʘʢʘ, 

ʣʝʱʘ, ʩʘʟʘʥʘ, ʠ ʱʫʢʠ ʧʦ ʨʘʟʤʝʨʫ ʠʤʝʶʱʠʭ ʜʣʠʥʫ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ ʇʨʘʚʠʣʘʤʠ 

ʨʳʙʦʣʦʚʩʪʚʘ ʢ ʚʳʣʦʚʫ ʣʶʙʠʪʝʣʴʩʢʠʤ ʨʳʙʦʣʦʚʩʪʚʦʤ, ʪ.ʝ. ʥʝʧʦʣʦʚʦʟʨʝʣʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ. 

ɺʳʣʦʚʣʝʥʥʳʝ ʨʳʙʘʢʘʤʠ ʣʶʙʠʪʝʣʷʤʠ ʵʢʟʝʤʧʣʷʨʳ ʨʳʙ ʥʘ 100% ʜʣʷ ʣʝʱʘ, ʩʫʜʘʢʘ, ʩʘʟʘʥʘ, 20% 

ʜʣʷ ʱʫʢʠ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʠʤʝʣʠ ʜʣʠʥʫ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ 

ʇʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʢ ʚʳʣʦʚʫ ʣʶʙʠʪʝʣʴʩʢʠʤ ʨʳʙʦʣʦʚʩʪʚʦʤ ʥʘ ʜʘʥʥʳʭ ʚʦʜʦʝʤʘʭ; 

-ʩʨʝʜʥʠʡ ʚʳʣʦʚ ʥʘ ʨʳʙʦʣʦʚʘ ʟʘ ʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 0,73 ʢʛ. 

(ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ ʚʳʣʦʚ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʨʳʙ ʚ ʨʘʟʤʝʨʝ ï ʦʙʱʠʡ ʩʫʪʦʯʥʳʡ ʚʳʣʦʚ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʳʙ ʥʝ ʙʦʣʝʝ 10 ʢʛ); 

 - ʧʨʦʤʳʩʣʦʚʳʡ ʣʦʚ ʥʘ ʚʦʜʦʝʤʘʭ ɺɸʇ ʚ ʛʨʘʥʠʮʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʚʝʜʝʪʩʷ, 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚʦʟʜʝʡʩʪʚʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʨʳʙʦʣʦʚʩʪʚʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʭ ʟʘʧʘʩʳ.  

- ʧʣʦʪʥʦʩʪʴ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʡ ʟʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ï 1 ʯʝʣ/ʛʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʦʚ.  

- ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʦʚʘ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ï ʜʦ 4 

ʯʘʩʦʚ, ʧʨʠ ʣʦʚʣʝ ʥʘ ʜʦʥʥʫʶ ʫʜʦʯʢʫ, ʜʦ 3 ʯʘʩʦʚ ʥʘ ʧʦʧʣʘʚʦʯʥʳʝ ʫʜʦʯʢʠ ʠ ʜʦ 2 -ʭ ʯʘʩʦʚ ʧʨʠ 

ʣʦʚʣʝ ʥʘ ʩʧʠʥʥʠʥʛ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʡ ʣʦʚʘ ʞʝʨʣʠʮ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʦʚʘ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 10 ʯʘʩʦʚ. ʃʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʜʣʷ ʮʝʣʝʡ ʦʪʜʳʭʘ ʠ 

ʣʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙʘʢʦʚ ʩ ʣʦʜʢʘʤʠ ʠ ʙʝʟ ʣʦʜʦʢ, ʟʘ ʚʝʩʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ï 1:99 %.  

ʅʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ɺɸʇ ʚ ʧʨʝʜʝʣʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʤʳʩʣʦʚʳʡ ʣʦʚ ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ (ʨʳʙʦʣʦʚʥʳʝ ʫʯʘʩʪʢʠ ʥʝ ʦʙʨʘʟʦʚʘʥʳ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʶʙʠʪʝʣʴʩʢʦʝ ʠ 

ʩʧʦʨʪʠʚʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʳʙʦʣʦʚʥʳʭ (ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ) ʫʯʘʩʪʢʘʭ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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, ʆ.ɺ. ɸʥʠʱʝʥʢʦ
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ʉʦʣʦʚʴʝʚ
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1
ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

2
ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

3
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ  

4
ʀʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʞʝʣʯʠ 429 ʦʩʦʙʝʡ ʨʳʙ 21 ʚʠʜʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ 

ʤʦʨʩʢʠʭ ʨʳʙ. ʄʘʢʨʦʵʣʝʤʝʥʪʳ (Ca, K, Mg, Na, P, S) ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ, ʪʠʧʘ ʧʠʪʘʥʠʷ ʠ 

ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʨʳʙʳ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ Cu, Li, ʠ Sr ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʞʝʣʯʠ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʪʦʛʜʘ ʢʘʢ ʫ ʤʦʨʩʢʠʭ ʚ ʞʝʣʯʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʢʘʢ As, Cu, Li, Se ʠ Sr. ʇʨʠ ʵʪʦʤ Bi, Cd, Mo ʠ Tl ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʳʙ ʦʙʦʠʭ ʛʨʫʧʧ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, 

ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʞʝʣʯʠ ʬʘʢʪʦʨʘ çʪʠʧ 

ʧʠʪʘʥʠʷè, ʪʦʛʜʘ ʢʘʢ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʦʢʘʟʳʚʘʣʘ ʟʥʘʯʠʤʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʂ. ʅʘʧʨʦʪʠʚ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʠʣʠ ʩʫʜʠʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʧʨʦʰʝʜʰʝʤ ʩ ʤʦʤʝʥʪʘ 

ʢʦʨʤʣʝʥʠʷ ʨʳʙʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ (As, Ca, Cu, Ga, K, Mg, Sb, Sr, Zn) ʚ 

ʞʝʣʯʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʞʝʣʯʴ, ʪʠʧ ʧʠʪʘʥʠʷ, ʬʠʟʠʦʣʦʛʠʷ ʧʠʱʝʚʘʨʝʥʠʷ, 

ʘʢʢʫʤʫʣʷʮʠʷ ʵʣʝʤʝʥʪʦʚ.  
 

ɾʝʣʯʴ ʨʳʙ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʟʚʦʥʦʯʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʩʝʢʨʝʪ 

ʚʦʜʥʦʡ ʧʨʠʨʦʜʳ, ʩ ʨʘʩʪʚʦʨʝʥʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʩʚʷʟʳʚʘʥʠʷ ʣʠʧʠʜʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʛʠʜʨʦʣʠʟʘ 

ʣʠʧʘʟʦʡ (Boyer, 2013). ɺ ʩʦʩʪʘʚ ʞʝʣʯʠ ʚʭʦʜʷʪ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʙʝʣʢʠ 

(Houten, 2006), ʘ ʪʘʢʞʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʝ ʬʦʨʤʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʫʶ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʩʨʝʜʫ ʢʠʰʝʯʥʠʢʘ (Hunn, 1976), ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʝʛʫʣʠʨʫʝʪ 

ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʵʥʪʝʨʘʣʴʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʳʙ 

(ʞʘʙʨʘʭ, ʤʳʰʮʘʭ ʠ ʧʝʯʝʥʠ) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʧʠʱʝʚʳʤʠ ʧʨʠʚʳʯʢʘʤʠ 

ʚʠʜʘ (Watanabe, 2003) ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʞʝʣʯʠ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʠʱʝʚʳʭ ʦʙʲʝʢʪʦʚ, ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʟʘʥʠʤʘʝʤʦʛʦ ʚʠʜʦʤ, ʠ ʜʨʫʛʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʠʧʦʤ ʧʠʪʘʥʠʷ ʨʳʙʳ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦʙ 

ʵʣʝʤʝʥʪʦʤ ʩʦʩʪʘʚʝ ʞʝʣʯʠ ʨʳʙ, ʢʘʢ ʠ ʦ ʚʣʠʷʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʨʳʙ ʚʝʩʴʤʘ ʬʨʘʛʤʝʥʪʘʨʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ï 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ 

ʨʳʙ. 

ʈʘʡʦʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʩʣʫʞʠʣʠ 4 ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʘ 

(ʦʟ. ʏʘʥʳ, ʦʟ. ʊʝʣʝʮʢʦʝ, ʦʟ. ɹʘʫʥʪ ʠ ʂʘʥʜʘʣʘʢʰʩʢʠʡ ʟʘʣʠʚ (ɹʝʣʦʝ ʤʦʨʝ)), ʛʜʝ ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʘ (2019, 2020, 2021 ʛʛ.) ʠ ʩʝʟʦʥʳ (ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ). 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ 429 ʦʩʦʙʠ 21 ʚʠʜʘ ʧʨʝʩʥʦʚʦʜʥʳʭ (Carassius gibelio, C. 

Carassius, Leuciscus idus, L. leuciscus, Perca fluviatilis, Sander lucioperca, Cyprinus carpio, Esox 

lucius, Rutilus rutilus, Abramis brama, Coregonus lavaretus pidschian, ʉ. l. pravdinellus, C. baunti 
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sp, Cottus gobio, Lota lota ʠ Gymnocephalus cernuus) ʠ ʤʦʨʩʢʠʭ (Gadus morhua marisalbi, 

Eleginus nawaga, Limanda limanda, Myoxocephalus scorpius ʠ Lumpenus fabricii) ʢʦʩʪʠʩʪʳʭ 

ʨʳʙ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʩʥʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss) ʠ 

ʚʨʝʤʝʥʝʤ ʧʨʦʰʝʜʰʝʤ ʩ ʤʦʤʝʥʪʘ ʢʦʨʤʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ (IRTA, ʛ. ʉʘʥʢʘʨʣʠʩ ʜʝ ʣʷ ʈʘʧʠʪʘ, 

ʀʩʧʘʥʠʷ). ʉ ʧʦʤʦʱʴʶ ʵʤʠʩʩʠʦʥʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ, 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 28 ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʚʰʠʭ 6 ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ (Ca, K, Mg, Na, 

P, S) ʠ 22 ʤʠʢʨʦʵʣʝʤʝʥʪʘ (Al, As, Ba, Bi, Cd, Co, Cr, Cu, Fe, Ga, Li, Mn, Mo, Ni, Pb, Sb, Se, Sr, 

Ti, Tl, V, Zn). 

ʋ ʚʩʝʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ ʨʳʙ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʤʘʢʨʦʵʣʝʤʝʥʪʳ (Ca, K, Mg, Na, P, S) ʚ ʞʝʣʯʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʨʝʜʠ 

ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʞʝ ʦʩʪʘʚʘʣʦʩʴ ʩʭʦʞʠʤ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ 

ʨʳʙ (Na>S>Ca=K>Mg=P). ʇʦʜʦʙʥʳʝ ʩʦʦʪʥʦʰʝʥʠ ̫ʢʦʥʮʝʥʪʨʘʮʠʡ (ʢʘʣʴʮʠʷ, ʢʘʣʠʷ ʠ ʤʘʛʥʠʷ) 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʤʦʨʩʢʠʤʠ ʠ 

ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʣʠʷ ʠ 

ʥʘʪʨʠʷ ʚ ʞʝʣʯʠ ʤʦʨʩʢʠʭ ʚʠʜʦʚ (K, 4292.0Ñ376.5 ʠ Na, 52236.8Ñ4555.8 ʤʛ/ʢʛ), ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ (K, 3470.7Ñ149.4 ʠ Na, 

39724.8Ñ1061.5 ʤʛ/ʢʛ). ʈʘʥʝʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʣʠʯʠʡ ʚ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʤʝʞʜʫ ʤʦʨʩʢʠʤʠ ʠ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ ʦʙʥʘʨʫʞʝʥʥʘʷ ʥʘʤʠ ʨʘʟʥʠʮʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʚ ʞʝʣʯʠ ʤʦʨʩʢʠʭ 

ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʤʦʨʩʢʦʡ ʚʦʜʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʩʥʦʚʦʜʥʦʡ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʟʥʘʯʝʥʠʡ, ʢʘʢ ʤʝʞʜʫ, ʪʘʢ ʠ 

ʚʥʫʪʨʠ ʚʠʜʘ. ʉʨʝʜʠ 22 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Cu, Li ʠ Sr ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʞʝʣʯʠ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ. ʊʦʛʜʘ ʢʘʢ, Bi, Mo ʠ Sb ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ 

ʦʩʦʙʝʡ ʤʦʨʩʢʠʭ ʚʠʜʦʚ ʚ ʞʝʣʯʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ As, Cu, Li, Se ʠ Sr, ʪʦʛʜʘ 

ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʠ Bi, Mo ʠ Sd ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ.   

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʚʳʷʚʠʣ 

ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ çʪʠʧ ʧʠʪʘʥʠʷè ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ 

ʭʠʱʥʳʤʠ ʠ ʤʠʨʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʤʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʡ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʧʦʣʥʝʥʥʦʩʪʴʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʯʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʣʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʪʦʨʦʛʦ, ʦʜʥʘʢʦ ʥʝ 

ʧʦʜʯʠʥʷʣʠʩʴ ʟʘʚʠʩʠʤʦʩʪʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɼʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʦʪʠʚ ʚʳʷʚʠʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʥʝʣʠʥʝʡʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʧʨʦʰʝʜʰʠʤ ʩ ʤʦʤʝʥʪʘ ʢʦʨʤʣʝʥʠʷ ʨʳʙʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ 

ʞʝʣʯʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ As, Ca, Cu, Ga, K, Mg, Sb, Sr ʠ Zn. 

ʈʘʙʦʪʘ ʧʦ ʘʥʘʣʠʟʫ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʜʜʝʨʞʘʥʘ ʈʦʩʩʠʡʩʢʠʤ 

ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ, ʧʨʦʝʢʪ ˉ 19-74-10054, ʤʝʪʘʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʧʦʜʜʝʨʞʘʥ ʄʝʛʘʛʨʘʥʪʦʤ ˉ 220-6544-5338. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

Boyer J.L. 2013. Bile Formation and Secretion. Comprehensive Physiology 3(3): 1035-

1078. DOI: 10.1002/cphy.c120027. 

Houten S. 2006. Endocrine functions of bile acids. EMBO Journal 25(7): 1419-1425. DOI: 

10.1038/sj.emboj.7601049. 

Hunn J. 1976. Inorganic Composition of Gallbladder Bile from Freshwater Fishes. 

American Society of Ichthyologists and Herpetologists (ASIH) 3: 602-605. 



150 

 

Ural M., Uysal K., ¢i­ek A., Kºse E., Turan Ko­er M.A., Arca S., Nedim ¥rnek­i G., 

Demirol F. Y¿ce S. 2011. Determination of Trace Element Concentrations in Water, Sediment and 

Fish Species from the Atat¿rk Dam Lake (Euphrates), Turkey. Fresenius Environmental Bulletin 

20(8): 2036-2040. DOI: 10.500.12438/3243.  



151 

 

ʋɼʂ 575.17 

 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʪʝʨʣʷʜʠ (Acipenser ruthenus L., 1758) ɽʚʨʦʧʳ ʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʧʦ ʜʘʥʥʳʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ 
 

ɺ.ɼ. ʑʝʨʙʘʢʦʚʘ, ɸ.ɽ. ɹʘʨʤʠʥʮʝʚʘ, ʅ.ʉ. ʄʶʛʝ 

 

ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʄʦʩʢʚʘ 

E-mail: viktoria.shch@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥ ʧʦʣʠʤʦʨʬʠʟʤ ʫʯʘʩʪʢʘ D-ʧʝʪʣʠ (546 ʧ.ʥ.) 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ (ʜʘʣʝʝ ʤʪ-ɼʅʂ) ʩʪʝʨʣʷʜʠ ʩʦ ʚʩʝʛʦ ʘʨʝʘʣʘ. ʇʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʫ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʩʠʙʠʨʩʢʦʡ ʩʪʝʨʣʷʜʠ, ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʱʠʝ 

ʛʘʧʣʦʪʠʧʳ ʤʝʞʜʫ ʦʙʴ-ʠʨʪʳʰʩʢʦʡ ʠ ʝʥʠʩʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʷʤʠ. ʏʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʦ 

ʙʘʩʩʝʡʥʘʤ ʨʝʢ ʚʥʫʪʨʠ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʥʠʢʘʣʴʥʳʭ ʛʘʧʣʦʪʠʧʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʩʪʝʨʣʷʜʠ ʧʦ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʨʣʷʜʴ, ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

 

ʉʨʝʜʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʦʙʠʪʘʶʱʠʭ ʚ ʚʦʜʦʝʤʘʭ ʠ ʚʦʜʦʪʦʢʘʭ ʈʦʩʩʠʠ, ʩʪʝʨʣʷʜʴ 

(Acipenser ruthenus L., 1758) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ. ʕʪʦ ʧʨʝʩʥʦʚʦʜʥʳʡ 

ʚʠʜ, ʩʦʚʝʨʰʘʶʱʠʡ ʥʝʙʦʣʴʰʠʝ ʧʦʪʘʤʦʜʨʦʤʥʳʝ ʤʠʛʨʘʮʠʠ. ɸʨʝʘʣ ʩʪʝʨʣʷʜʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢ 

ʩʨʝʜʠ ʚʩʝʭ ʦʩʝʪʨʦʚʳʭ: ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʨʫʧʥʳʭ ʨʝʢʘʭ ɸʟʦʚʩʢʦʛʦ, ʏʝʨʥʦʤʦʨʩʢʦʛʦ, 

ʂʘʩʧʠʡʩʢʦʛʦ, ɹʝʣʦʤʦʨʩʢʦʛʦ ʠ ʂʘʨʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ (ɺʦʣʦʩʥʠʢʦʚ, 2017). ʉʪʝʨʣʷʜʴ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʡ ʫʜʘʝʪʩʷ ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʣʫʯʝʥʠʝ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʥʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ (ʜʘʣʝʝ ʆʈɿ) 

ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʤʦʣʦʜʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʚʳʧʫʩʢʘ ʚʦ 

ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʦʝʤʳ ʈʦʩʩʠʠ. ʊʘʢʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʪʝʨʣʷʜʠ.  

ʆʜʥʘʢʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ 

ʩʪʝʨʣʷʜʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ. ʇʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ 

ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʩʪʘʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʧʝʮʠʬʠʯʥʳʝ ʤʘʨʢʝʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʛʨʫʧʧʠʨʦʚʦʢ. ʂʦʥʪʨʦʣʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʩ ʆʈɿ ʤʦʣʦʜʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʪʴ ʝʝ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʍʦʜʦʨʝʚʩʢʘʷ ʠ ʜʨ., 2012). 

ʀʟʫʯʝʥʠʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʨʣʷʜʠ ʩʦ ʚʩʝʛʦ ʘʨʝʘʣʘ ʩʪʘʣʦ ʮʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ. ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʤʪ-ɼʅʂ ʢʘʢ ʜʣʷ 

ʙʦʣʴʰʠʭ ʢʣʘʩʪʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʪʘʢ ʠ ʫʥʠʢʘʣʴʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʧʦʧʫʣʷʮʠʠ ʢʘʞʜʦʡ ʨʝʢʠ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʳʙʦʨʢʘ ʠʟ 1200 ʦʩʦʙʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 16 ʨʝʢʘʤ 

ʧʷʪʠ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʣʥʳʡ ʘʨʝʘʣ ʩʪʝʨʣʷʜʠ.  ʀʟ ʥʝʙʦʣʴʰʠʭ ʬʨʘʛʤʝʥʪʦʚ 

ʧʣʘʚʥʠʢʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʧʨʠʞʠʟʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 96% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ, ʧʨʦʠʟʚʝʜʝʥʦ ʚʳʜʝʣʝʥʠʝ ɼʅʂ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ D-ʧʝʪʣʠ ʩ ʧʨʘʡʤʝʨʘʤʠ DL651 

(ɸTCTTɸɸCɸTCTTCɸGTG) ʠ M13ɸHR3 (TCɸCɸCɸGGɸɸɸCɸG-

CTɸTGɸCɸTɸCCɸTɸɸTGTTTCɸTCTɸCC) (ʄʶʛʝ ʠ ʜʨ., 2008). ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʚʝʜʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ SeqMʘn Version 12.0. (DNɸSTɸR), ʧʦʩʪʨʦʝʥʠʝ 

ʩʝʪʠ ʚ ʧʨʦʛʨʘʤʤʝ PopART.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ 253 ʛʘʧʣʦʪʠʧʘ ʤʪ-ɼʅʂ. ʆʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʤʝʞʜʫ 

ʧʦʧʫʣʷʮʠʷʤʠ ɽʚʨʦʧʳ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʋ ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʝʨʣʷʜʠ 

ʦʧʨʝʜʝʣʝʥʦ 195 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʫ ʩʠʙʠʨʩʢʦʡ 58.  

 

 



152 

 

ʊʘʙʣʠʮʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʷʚʣʝʥʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ. ʇʨʠʚʝʜʝʥʦ ʯʠʩʣʦ 

ʫʥʠʢʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ (ʚ 

ʩʢʦʙʢʘʭ ʧʨʦʮʝʥʪ ʫʥʠʢʘʣʴʥʳʭ ʦʪ ʚʩʝʭ ʛʘʧʣʦʪʠʧʦʚ ʧʦʧʫʣʷʮʠʠ), ʯʠʩʣʦ ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʠ ʯʠʩʣʦ ʚʩʝʭ ʛʘʧʣʦʪʠʧʦʚ ʧʦʧʫʣʷʮʠʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʘʥʘʣʠʟʫ ʤʪɼʅʂ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʩʩʝʣʝʥʠʝ 

ʩʪʝʨʣʷʜʠ ʧʦ ʨʝʯʥʳʤ ʩʠʩʪʝʤʘʤ ɽʚʨʦʧʳ ʠʤʝʝʪ ʜʨʝʚʥʝʝ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʢʦʛʜʘ ʙʘʩʩʝʡʥʳ ʏʝʨʥʦʛʦ, ɸʟʦʚʩʢʦʛʦ ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʝʡ ʠʤʝʣʠ ʦʙʱʫʶ ʘʢʚʘʪʦʨʠʶ, ʪʘʢ ʢʘʢ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʛʘʧʣʦʪʠʧʳ ʥʝ ʠʤʝʶʪ ʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʦ ʙʘʩʩʝʡʥʦʚʦʤʫ ʧʨʠʥʮʠʧʫ. 

ɹʦʣʴʰʘʷ ʜʦʣʷ ʫʥʠʢʘʣʴʥʳʭ ʛʘʧʣʦʪʠʧʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʙʘʩʩʝʡʥʦʚ, 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫʞʝ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʇʦʥʪʦ-ʂʘʩʧʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʦʜʦʝʤʳ. ʆʙʱʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤʠ ï ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ  ʝʱʝ ʚ  ʇʦʥʪʦ-ʂʘʩʧʠʠ ʠ ʧʦʧʘʚʰʠʝ ʚ ʜʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ. 

ʊʘʢʞʝ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ, ʦʙʦʩʦʙʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʣʘʩʪʝʨʦʚ ʙʘʩʩʝʡʥʦʚ ʤʦʨʝʡ 

ʧʦʚʣʠʷʣʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʨʘʩʩʝʣʝʥʠʝ ʨʳʙ ʤʝʞʜʫ ʨʝʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʪʘʢʦʡ ʢʘʢ ʚʳʧʫʩʢ ʤʦʣʦʜʠ ʚ ʤʝʩʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʥʝʨʝʩʪʘ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʙʝʟ ʟʥʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ, 

ʧʨʠʚʝʣʠ ʢ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ 

ʨʘʟʥʳʤ ʙʘʩʩʝʡʥʘʤ. ɽʱʝ ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʣʠʯʠʷ ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʤʪɼʅʂ ʤʝʞʜʫ ʘʟʦʚʦ-

ʯʝʨʥʦʤʦʨʩʢʠʤʠ ʠ ʢʘʩʧʠʡʩʢʠʤʠ ʦʩʦʙʷʤʠ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʙʘʩʩʝʡʥʳ ʩʦʝʜʠʥʝʥʳ 

ɺʦʣʛʦ-ɼʦʥʩʢʠʤ ʢʘʥʘʣʦʤ, ʦʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʚʩʪʨʝʯʝʥʦ ʫʧʦʤʠʥʘʥʠʡ ʦ ʤʠʛʨʘʮʠʠ 

ʩʪʝʨʣʷʜʠ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ ʧʦ ʵʪʦʤʫ ʢʘʥʘʣʫ, ʥʦ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʵʪʠ ʤʠʛʨʘʮʠʠ ʤʦʛʫʪ 

ʧʨʦʠʩʭʦʜʠʪʴ.  

ʅʘ ʧʨʠʤʝʨʝ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ɺʦʣʛʠ ʠ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʥʝʝ, ʤʦʞʝʤ ʚʠʜʝʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʞʝʩʪʢʦʡ 

ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʨʝʢʠ ʥʝʪ, ʠ ʚʦʟʤʦʞʝʥ ʧʦʪʦʢ ʛʝʥʦʚ ʚʥʫʪʨʠ 

ʦʜʥʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʝʨʣʷʜʴ ʤʦʞʝʪ ʤʠʛʨʠʨʦʚʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ɺʦʣʛʠ ʚ ʆʢʫ ʠ ʂʘʤʫ.  

ɺ ʨʘʙʦʪʘʭ (Reinartz et al., 2011; Cvijanovic et al., 2015) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 40 ʛʘʧʣʦʪʠʧʦʚ 

ʤʪɼʅʂ ʜʫʥʘʡʩʢʦʡ ʩʪʝʨʣʷʜʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 14 ʛʘʧʣʦʪʠʧʦʚ. ʅʝ ʪʘʢʦʝ 

ʦʙʰʠʨʥʦʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʨʳʙʳ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʪʦʣʴʢʦ ʚ ʧʨʝʜʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʵʪʦʡ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʨʦʪʷʞʝʥʥʳʭ ʝʚʨʦʧʝʡʩʢʦʡ ʨʝʢʠ.  

ɸʟʦʚʩʢʘʷ ʩʪʝʨʣʷʜʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʝʨʣʷʜʴʶ ʠʟ ʨʝʢʠ ɼʦʥ, ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʩ ʢʘʩʧʠʡʩʢʠʤ ʠ ʯʝʨʥʦʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʜʘʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʩʚʦʡʩʪʚʝʥʥʳ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʛʘʧʣʦʪʠʧʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʝʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʤʠʥʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʩʪʝʨʣʷʜʠ ʚ ʉʝʚʝʨʥʦʡ ɼʚʠʥʝ ʙʣʘʛʦʜʘʨʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ) ï ʤʠʛʨʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʥʦʤʫ ʚ ʪʦ ʚʨʝʤʷ 

ʉʝʚʝʨʥʦʤʫ ɽʢʘʪʝʨʠʥʠʥʩʢʦʤʫ ʢʘʥʘʣʫ ʠʟ ʚʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʂʘʪʘʝʚʘ, 2006). ʕʪʘ ʤʠʛʨʘʮʠʷ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʘʧʣʦʪʠʧʳ, ʥʘʡʜʝʥʥʳʝ ʚ ʙʘʩʩʝʡʥʝ ʉʝʚʝʨʥʦʡ 

ɼʚʠʥʳ, ʪʘʢʞʝ ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʚ ɺʦʣʛʝ ʠ ʝʝ ʧʨʠʪʦʢʘʭ. ʊʦʣʴʢʦ ʦʜʠʥ ʠʟ ʛʘʧʣʦʪʠʧʦʚ, ʰʠʨʦʢʦ 

ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʧʦʧʫʣʷʮʠʠ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʠ ʝʝ ʧʨʠʪʦʢʘ ʨʝʢʠ ʉʫʭʦʥʳ, ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 
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ʚʦʣʞʩʢʦʡ ʩʪʝʨʣʷʜʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʤʫʪʘʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʩʪʝʨʣʷʜʠ ɹʝʣʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʨʦʠʟʦʰʝʜʰʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 200 ʣʝʪ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ ʦʙ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ʙʘʩʩʝʡʥ ɹʝʣʦʛʦ ʤʦʨʷ ʚʦʣʞʩʢʦʡ ʩʪʝʨʣʷʜʠ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʠʪʘʝʪ ʩʪʝʨʣʷʜʴ, ʚʳʷʚʣʝʥʦ 

ʤʠʥʠʤʘʣʴʥʦʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʤʝʥʥʦ ʜʣʷ ʩʪʝʨʣʷʜʠ ʠʟ ʙʝʣʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʠʟ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʥʚʘʟʠʷ 

ʚʠʜʘ ʚ ʨʝʢʠ ʙʝʣʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʦʠʩʭʦʜʠʣʘ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʳʙ, ʪ.ʝ. ʠʤʝʣ ʤʝʩʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʵʬʬʝʢʪ ʦʩʥʦʚʘʪʝʣʷè, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʳʙʦʨʦʢ 

ʩʪʝʨʣʷʜʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʫʞʜ. 

ʋ ʨʳʙ ʂʘʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʦʙʥʘʨʫʞʝʥʘ ʯʝʪʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ: ʦʩʦʙʠ ʦʙ-ɹʠʨʪʳʰʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʝʥʠʩʝʡʩʢʠʤʠ. ʇʨʠ ʵʪʦʤ, ʫ ʦʙʩʢʠʭ ʠ 

ʠʨʪʳʰʩʢʠʭ ʨʳʙ ʯʠʩʣʦ ʦʙʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ï 4, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 13% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʛʘʧʣʦʪʠʧʦʚ ʙʘʩʩʝʡʥʘ.  ʉʪʝʨʣʷʜʴ ʩʠʙʠʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʨʘʟʜʦ ʤʦʣʦʞʝ ʝʚʨʦʧʝʡʩʢʦʡ. 

ɺʝʨʦʷʪʥʦ, ʚʩʝʣʝʥʠʝ ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʝʨʣʷʜʠ ʚ ʙʘʩʩʝʡʥʳ ʩʠʙʠʨʩʢʠʭ ʨʝʢ ʧʨʦʠʟʦʰʣʦ ʪʦʛʜʘ ʞʝ, 

ʢʦʛʜʘ ʠ ʜʨʫʛʠʝ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʝ ʚʠʜʳ ʧʨʦʥʠʢʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʠʙʠʨʠ (ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ 

ʧʘʨʳ ʚʠʜʦʚ ʢʘʢ ʥʝʣʴʤʘ ʠ ʙʝʣʦʨʳʙʠʮʘ). ɺʩʝʣʝʥʠʝ ʩʪʝʨʣʷʜʠ ʚ ʉʠʙʠʨʴ ʦʛʨʘʥʠʯʝʥʦ ʙʘʩʩʝʡʥʦʤ 

ʂʘʨʩʢʦʛʦ ʤʦʨʷ (ʆʙʴ-ʀʨʪʳʰ ʠ ɽʥʠʩʝʡ), ʚʦʩʪʦʯʥʝʝ, ʚ ʨʝʢʠ ʃʝʥʘ,  ʀʥʜʠʛʠʨʢʘ ʠ ʂʦʣʳʤʘ 

ʩʪʝʨʣʷʜʴ ʥʝ ʧʨʦʥʠʢʣʘ. ʕʪʦ ʦʪʣʠʯʘʝʪ ʩʪʝʨʣʷʜʴ ʦʪ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚʦ ʚʩʝ ʢʨʫʧʥʳʝ ʨʝʢʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ: ʦʪ ʆʙʠ ʜʦ ʂʦʣʳʤʳ. ɺʩʝʣʝʥʠʝ 

ʩʪʝʨʣʷʜʠ ʙʳʣʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ, ʚ ʩʠʙʠʨʩʢʠʝ ʨʝʢʠ ʧʦʧʘʣʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʥʝʨʦʜʩʪʚʝʥʥʳʭ 

ʛʘʧʣʦʪʠʧʦʚ ʤʪɼʅʂ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʠʟ ʢʦʪʦʨʳʭ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʦʙʨʘʟʦʚʘʣʠʩʴ ʛʘʧʣʦʪʠʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʠʙʠʨʩʢʦʡ ʩʪʝʨʣʷʜʠ ʠʟ ʨ. ʆʙʴ ʠ ʨ. 

ɽʥʠʩʝʡ. ʇʨʠʯʝʤ, ʚ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʨʝʢ, ʥʘʢʦʧʣʝʥʠʝ ʤʫʪʘʮʠʡ ʰʣʦ ʦʙʦʩʦʙʣʝʥʥʦ, ʠ ʵʪʠ 

ʧʦʧʫʣʷʮʠʠ ʩ ʤʦʤʝʥʪʘ ʦʩʥʦʚʘʥʠʷ ʫʞʝ ʥʝ ʩʤʝʰʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʥʠ ʦʜʥʦʛʦ ʦʙʱʝʛʦ 

ʛʘʧʣʦʪʠʧʘ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

Pobedintseva (2019), ʛʜʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʠʟʦʣʷʮʠʷ ʝʥʠʩʝʡʩʢʦʡ ʠ ʦʙʴ-ʠʨʪʳʰʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɺʦʣʦʩʥʠʢʦʚ ɻ.ʀ. 2017. ʆʙʟʦʨ ʜʘʥʥʳʭ ʧʦ ʙʠʦʣʦʛʠʠ ʩʪʝʨʣʷʜʠ Acipenser ruthenus 

(Linnaeus, 1758) // ɺʝʩʪʥʠʢ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. (64) 

(2017): 67-72.  

ʄʶʛʝ ʅ.ʉ., ɹʘʨʤʠʥʮʝʚʘ ɸ.ɽ., ʈʘʩʪʦʨʛʫʝʚ ʉ.ʄ., ʄʶʛʝ ɺ.ʅ., ɹʘʨʤʠʥʮʝʚ ɺ.ɸ. 2008. 

ʇʦʣʠʤʦʨʬʠʟʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʚʦʩʴʤʠ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ɼʅʂ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ // ɻʝʥʝʪʠʢʘ 44: 1ï7. 

ʂʘʪʘʝʚʘ ʀ.ɺ. ʃʦʚʣʷ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ ʨʳʙ //  ʄ.: ɸʢʚʘʨʠʫʤ-ʇʨʠʥʪ. 2006. 128 ʩ. 

ʍʦʜʦʨʝʚʩʢʘʷ ʈ.ʇ., ʂʘʣʤʳʢʦʚ ɺ.ɸ., ɾʠʣʢʠʥ ɸ.ɸ. 2012. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ 

ʦʩʝʪʨʦʚʳʭ ʢʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʤʝʨʳ ʧʦ ʠʭ ʩʦʭʨʘʥʝʥʠʶ // ɸʩʪʨʘʭʘʥʴ: ɺʝʩʪʥʠʢ 

ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. 1:  

Cvijanovic G., Adnadjevic T., Lenhardt M., Mariĺ S. 2015. New data on sterlet (Acipenser 

ruthenus L.) genetic diversity in the middle and lower Danube sections, based on mitochondrial 

DNA analyses // Genetika 47 (3): 1051-1062. 

Pobedintseva M.A. et al. 2019. Population genetic structure and phylogeography of sterlet 

(Acipenser ruthenus, Acipenseridae) in the Ob and Yenisei river basins // Mitochondrial DNA Part 

A 30 (1): 156-164. 

Reinartz R., Lippold S., Lieckfeldt D., Ludwig A. 2011. Population genetic analyses of 

Acipenser ruthenus as a prerequisite for the conservation of the uppermost Danube population // 

Journal of Applied Ichthyology 27 (2): 477-483. 

  



154 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʢʮʠʷ 

 

ɹʝʥʪʦʩ, ʧʣʘʥʢʪʦʥ, ʧʨʦʤʳʩʣʦʚʳʝ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʠ ʚʦʜʦʨʦʩʣʠ 

 

 

 

 

 

 

 

 

 

 

 

 



155 

 

 

ʋɼʂ 574.5 

 

ɿʦʦʙʝʥʪʦʩ ʢʨʫʧʥʳʭ ʦʟʝʨ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʊ.ɸ. ɹʘʣʘʮʢʘʷ
1,2

 ʃ.ʉ. ɺʠʟʝʨ
2
, ʇ.ʉ. ɹʘʣʘʮʢʠʡ

2
, ɽ.ɺ. ʇʠʱʝʥʢʦ

1
 

 
1
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

2
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

E-mail: sibribniiproekt@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 2020 ʛ. ʀʟʫʯʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʙʝʥʪʦʩʘ, ʢʘʢ 

ʢʦʨʤʦʚʦʛʦ ʨʝʩʫʨʩʘ ʦʟʝʨ ʀʢ ʠ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ. ɺ ʦʟ. ʀʢ  ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʪʘʢʩʦʥʦʚ 

ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʦʪʤʝʯʝʥʦ 9 ʪʘʢʩʦʥʦʚ. ʆʙʱʠʤʠ ʜʣʷ ʦʟʝʨ ʷʚʣʷʣʠʩʴ ʚʠʜʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʝʟʦ- ʠ ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ Ch. gr. plumosus, C. defectus, E. carbonaria, G. 

glaucus, P. choreus, P. ferrugineus, C. salinarius. ʉʨʝʜʥʝʩʝʟʦʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. 

ʀʢ ʜʦʩʪʠʛʘʣʘ ï 747Ñ47 ʵʢʟ./ʤ
2
, ʚ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ï 67Ñ4,6 ʵʢʟ./ʤ

2
. ɹʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. 

ʀʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʩʴ ʩʝʟʦʥ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ ï 25,9Ñ4,21 

ʛ/ʤ
2
, ʚ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʚ ʩʨʝʜʥʝʤ ï 2,62Ñ0,2 ʛ/ʤ

2
. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʦʙʝʥʪʦʩ, ʦʟʝʨʦ ʀʢ, ʦʟʝʨʦ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ, ʯʠʩʣʝʥʥʦʩʪʴ, ʙʠʦʤʘʩʩʘ, 

ʢʦʨʤʥʦʩʪʴ, ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

 

ʇʦ ʜʘʥʥʳʤ A.A Gebruk (2019) ʩʦʦʙʱʝʩʪʚʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʳʝ 

ʬʫʥʢʮʠʠ ʚʦ ʚʩʝʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʠʨʫʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʧʠʱʝʚʳʝ 

ʨʝʩʫʨʩʳ ʜʣʷ ʨʳʙ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʦʟʝʨ. 

ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʀʢ ʠ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ. ʆʥʠ ʩʦʝʜʠʥʝʥʳ ʨʝʢʘʤʠ ʠ ʧʨʦʪʦʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʦʟʝʨʥʫʶ ʩʠʩʪʝʤʫ. ʇʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʦʟʝʨʘ ʀʢ ʩʦʩʪʘʚʣʷʝʪ 

7,1 ʪʳʩ. ʛʘ, ʜʣʠʥʘ ï 12,1 ʢʤ, ʰʠʨʠʥʘ ï 8 ʢʤ ʜʣʠʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ï 33 ʢʤ. ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 

ʦʟʝʨʘ ï 3,5 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 4,5 ʤ, ʜʥʦ ʦʟʝʨʘ ʨʦʚʥʦʝ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʳʤ ʠʣʦʤ, ʚ ʧʨʠʙʨʝʞʥʦʡ ï ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʤʠ 

ʛʨʫʥʪʘʤʠ. ʆʟʝʨʦ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ (22,9 ʪʳʩ. ʛʘ) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʣʝʩʦʚ ʧʣʦʱʘʜʴʶ 12,3 ʪʳʩ. ʛʘ 

(ʉʘʣʪʘʠʤ) ʠ 10,6 ʪʳʩ. ʛʘ (ʊʝʥʠʩ), ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʨʦʪʢʦʡ ʧʨʦʪʦʢʦʡ 

ʰʠʨʠʥʦʡ ʜʦ 2000 ʤ. ʉʨʝʜʥʠʝ ʛʣʫʙʠʥʳ ʩʦʩʪʘʚʣʷʣʠ 2,7 ʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ï 4 ʤ ʦʩʥʦʚʥʦʡ 

ʙʠʦʪʦʧ ʦʟʝʨʘ ï ʠʣ ʩ ʧʝʩʢʦʤ (ɹʘʣʘʮʢʘʷ,2022).  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʙʝʥʪʦʩʘ 

ʦʟʝʨ ʀʢ ʠ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2020 ʛ. ʆʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʟʝʨ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ  ʜʦʥʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ʄʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʳʣ ʩʦʙʨʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛ. ʥʘ ʦʟʝʨʘʭ ʀʢ ʠ ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʟ. ʀʢ  ʥʘʙʣʶʜʘʣʠ ʥʝʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʦʦʙʝʥʪʦʩʘ. ɿʦʦʙʝʥʪʦʩ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʯʠʥʢʘʤʠ ʩʝʤʝʡʩʪʚʘ Chironomidae ï 6 

ʚʠʜʦʚ, ʠ ʣʠʯʠʥʢʘʤʠ ʤʦʢʨʝʮʦʚ ʩʝʤ. Ceratopogonidae ï 1. 

ɺ ʟʦʦʙʝʥʪʦʩʝ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ: ʤʘʣʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ 

(Oligochaeta), ʢʨʫʛʣʳʝ ʯʝʨʚʠ (Nematoda), ʩʝʤʝʡʩʪʚʦ Chironomidae (6 ʚʠʜʦʚ) ʠ Ceratopogonidae 

(1 ʚʠʜ). 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨ ʧʦʢʘʟʘʣ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʚʠʜʦʚʳʭ ʩʦʩʪʘʚʦʚ ʠ ʩʦʩʪʘʚʠʣ 0,8. ʆʙʱʠʤʠ ʜʣʷ ʦʟʝʨ ʷʚʣʷʣʠʩʴ ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʝʟʦ- ʠ 

ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ, Ch. gr. plumosus, C. defectus, E. carbonaria, G. glaucus, P. choreus, P. 

ferrugineus, C. salinarius. 
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ʉʨʝʜʥʝʩʝʟʦʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʀʢ ʜʦʩʪʠʛʘʣʘ ï 747Ñ47 ʵʢʟ./ʤ
2
, ʧʨʠ ʵʪʦʤ   

97,3 % ʟʦʦʙʝʥʪʦʩʘ ʩʦʩʪʘʚʠʣʠ  ʣʠʯʠʥʢʠ Chironomidae. ɺʦ ʚʩʝ ʩʝʟʦʥʳ  ʜʦʤʠʥʠʨʦʚʘʣ ʚʠʜ Ch. gr. 

plumosus, ʩ ʜʦʣʝʡ 92,9 % ʦʪ ʩʨʝʜʥʝʩʝʟʦʥʥʦʡ.  

ʉʨʝʜʥʝʩʝʟʦʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʩʦʩʪʘʚʠʣʘ 67Ñ4,6 ʵʢʟ./ʤ
2
, 

ʯʪʦ, ʚ 11 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʟ.ʀʢ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʙʝʥʪʦʩʘ ʧʨʠʥʘʜʣʝʞʘʣʘ 

ʣʠʯʠʥʢʘʤ Chironomidae (31,3 % ʦʪ ʩʨʝʜʥʝʩʝʟʦʥʥʦʡ). ɺʦ ʚʩʝ ʩʝʟʦʥʳ ʜʦʤʠʥʠʨʦʚʘʣ ʚʠʜ Ch. gr. 

plumosus (72 % ʦʪ ʩʨʝʜʥʝʩʝʟʦʥʥʦʡ).  

ɹʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʀʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʩʴ ʩʝʟʦʥ ʠ ʚ 

ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʣʘ ï 25,9Ñ4,21 ʛ/ʤ
2
. ɼʦʤʠʥʠʨʦʚʘʣʠ ʣʠʯʠʥʢʠ ʩʝʤ. Chironomidae, ʩ ʜʦʣʝʡ 96,5 

% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ. ʉʨʝʜʠ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ ʜʦʤʠʥʠʨʦʚʘʣ  ʚʠʜ Ch. gr. plumosus (98,6 

%).  

ɹʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʙʳʣʘ ʚ 9,8 ʨʘʟ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟ. ʀʢ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʙʠʦʤʘʩʩʫ ʟʦʦʙʝʥʪʦʩʘ, ʢʘʢ ʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʥʦʩʠʣʠ ʣʠʯʠʥʢʠ ʩʝʤ. 

Chironomidae (99 %), ʜʦʣʷ ʢʨʫʛʣʳʭ ʠ ʤʘʣʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ɼʦʤʠʥʠʨʦʚʘʣ ʚʠʜ Ch. gr. plumosus ï 80 % ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ.  

ʇʦ ʩʨʝʜʥʠʤ ʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʀʢ, ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʢʦʨʤʥʳʡ ʚʦʜʦʝʤ (ʇʠʜʛʘʡʢʦ,1968). ʇʦ ʪʨʦʬʠʯʝʩʢʦʤʫ ʩʪʘʪʫʩʫ (ʂʠʪʘʝʚ,2007), ʢ ɓ-

ʵʚʪʨʦʬʥʦʤʫ ʪʠʧʫ ʚʳʩʦʢʦ ʢʣʘʩʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

 ʆʟ. ʉʘʣʪʘʠʤ-ʊʝʥʠʩ, ʧʦ ʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʨʝʜʥʝʢʦʨʤʥʳʤ ʚʦʜʦʝʤʘʤ, ʧʦ ʪʨʦʬʠʯʝʩʢʦʤʫ ʩʪʘʪʫʩʫ  ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʚʦʜʦʝʤʘʤ Ŭ-

ʤʝʟʦʪʨʦʬʥʦʛʦ ʪʠʧʘ, ʪ.ʝ. ʫʤʝʨʝʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʘʣʘʮʢʘʷ ʊ.ɸ., ɺʠʟʝʨ ʃ.ʉ., ɹʘʣʘʮʢʠʡ ʇ.ʉ., ʇʠʱʝʥʢʦ ɽ. ɺ. 2022. ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ 

ʢʨʫʧʥʳʭ ʦʟʝʨ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʳʙʦʚʦʜʩʪʚʦ ʠ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 16(8(199)): 510-522. DOI 

10.33920/sel-09-2208-02.  
ʂʠʪʘʝʚ ʉ.ʇ. 2007. ʆʩʥʦʚʳ ʣʠʤʥʦʣʦʛʠʠ ʜʣʷ ʛʠʜʨʦʙʠʦʣʦʛʦʚ ʠ ʠʭʪʠʦʣʦʛʦʚ. 

ʇʝʪʨʦʟʘʚʦʜʩʢ: ʂʘʨʝʣʴʩʢʠʡ ʥʘʫʯ. ʮʝʥʪʨ ʈɸʅ, 394 ʩ.  

ʄʘʪʚʝʝʚʘ ɽ.ʇ., ʎʘʧʝʥʢʦʚ ɸ.ɺ. 2016. ʉʦʩʪʦʷʥʠʝ ʙʝʥʪʦʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʟʝʨʘʭ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ: ʤʘʪʝʨʠʘʣʳ 4-ʡ ʤʝʞʜʫʥʘʨ. 

ʢʦʥʬ. ï ʅʦʚʦʩʠʙʠʨʩʢ, ʩ. 20ï23. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ 
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ʋɼʂ 639.27 (265.54) 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ ʤʝʨʮʝʥʘʨʠʠ 

ʉʪʠʤʧʩʦʥʘ Mercenaria stimpsoni (Gould,1861) ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ 

(ʗʧʦʥʩʢʦʝ ʤʦʨʝ) 
 

ʈ.ɺ. ɺʣʘʩʝʥʢʦ 

 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (çʊʀʅʈʆè), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

E-mail: rv_vlasenko@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʝʣʝʥʠʡ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ 

ʤʦʣʣʶʩʢʘ ʤʝʨʮʝʥʘʨʠʠ ʉʪʠʤʧʩʦʥʘ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ, ʧʨʠʚʝʜʝʥʳ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʧʣʦʱʘʜʠ, ʦʙʠʣʠʝ ʤʦʣʣʶʩʢʦʚ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ, ʟʘʧʘʩʳ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʨʮʝʥʘʨʠʷ ʉʪʠʤʧʩʦʥʘ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ, ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʴʷ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ, ʟʘʧʘʩʳ.  

 

ʄʝʨʮʝʥʘʨʠʷ ʉʪʠʤʧʩʦʥʘ Mercenaria stimpsoni ï ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʧʨʠʘʟʠʘʪʩʢʠʡ 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʦʙʠʪʘʝʪ ʚ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 45 ʤ, ʩʝʣʷʪʩʷ ʥʘ 

ʧʝʩʯʘʥʦʤ, ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦʤ, ʛʨʘʚʠʡʥʦʤ ʠ ʤʝʣʢʦʛʘʣʝʯʥʦʤ ʛʨʫʥʪʘʭ, ʦʙʳʯʥʦ ʟʘʢʘʧʳʚʘʷʩʴ ʚ ʠʭ 

ʩʘʤʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ. ʇʝʨʚʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʠʣʠʠ ʤʦʣʣʶʩʢʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʘʢʚʘʪʦʨʠʡ ʇʨʠʤʦʨʴʷ ʙʝʟ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʳ ʈʘʟʠʥʳʤ ʚ 1934 ʛ. 

ɹʠʨʶʣʠʥʘ ʚ 1972 ʛ. ʦʧʠʩʘʣʘ ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʤʦʣʣʶʩʢʦʚ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʫʜʘʣʦʩʴ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʠʙʨʝʞʥʳʝ ʘʢʚʘʪʦʨʠʠ, ʠ 

ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʚʠʜʘ (ʉʝʜʦʚʘ ʠ ʜʨ. 2007; ɺʣʘʩʝʥʢʦ ʠ ʜʨ. 

2013; ɺʣʘʩʝʥʢʦ, 2015). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʠʣʠʩʴ, ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʨʦʠʟʚʝʜʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʦʪʜʝʣʴʥʳʭ ʧʦʩʝʣʝʥʠʡ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʦʧʠʩʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ 

ʤʝʨʮʝʥʘʨʠʠ ʉʪʠʤʧʩʦʥʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ ʚʦʜʦʣʘʟʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ 2002-

2021 ʛʛ. ï ʠʥʬʦʨʤʘʮʠʷ ʩ ʙʦʣʝʝ 21 ʪʳʩ. ʩʪʘʥʮʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʣʫʙʠʥʝ 

ʜʦ 20 ʤ. ɺʦʜʦʣʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʈʘʩʯʝʪ ʦʙʱʝʡ 

ʙʠʦʤʘʩʩʳ ʤʦʣʣʶʩʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʘʛʨʘʤʤ ɺʦʨʦʥʦʛʦ (ʧʦʣʠʛʦʥʳ ʊʠʩʩʝʥʘ). 

ʄʝʨʮʝʥʘʨʠʠ ʬʦʨʤʠʨʫʝʪ ʩʢʦʧʣʝʥʠʷ ʚ ʧʨʠʙʦʡʥʳʭ ʥʘʤʳʚʥʳʭ ʠ ʨʘʟʤʳʚʥʳʭ ʧʝʩʯʘʥʳʭ 

ʙʫʭʪʘʭ, ʦʩʦʙʝʥʥʦ ʤʘʩʩʦʚʦ ʤʦʣʣʶʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʨʦʪʷʞʝʥʥʳʭ ʧʨʠʙʦʡʥʳʭ ʙʝʨʝʛʦʚ 

ʨʘʟʥʦʛʦ ʪʠʧʘ. ʆʙʠʪʘʶʪ ʪʘʢʞʝ ʠ ʚ ʟʘʱʠʱʝʥʥʦ-ʟʘʠʣʷʝʤʳʭ ʙʫʭʪʘʭ, ʥʦ ʣʠʰʴ ʫ ʤʳʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʦ 39 ʧʦʩʝʣʝʥʠʡ ʤʝʨʮʝʥʘʨʠʠ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ (13 ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, 26 ʦʪ 

ʤ. ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ). ɺ ʟʘʣʠʚʝ ʤʝʨʮʝʥʘʨʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 1,5-15,0 ʤ, ʧʦ 

ʫʩʨʝʜʥʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘʠʙʦʣʴʰʝʝ ʦʙʠʣʠʝ ʤʦʣʣʶʩʢʦʚ (ʜʦ 1,5 ʵʢʟ./ʤ
2
 ʠ 198,9 ʛ/ʤ

2
) ʦʪʤʝʯʝʥʦ ʚ 

ʜʠʘʧʘʟʦʥʝ 6,0-10,0 ʤ. ʆʪ ʤ. ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ʤʝʨʮʝʥʘʨʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʝʝ 

ʰʠʨʦʢʦʤ ʛʣʫʙʠʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ 1,5 ʜʦ 20 ʤ, ʩ ʥʘʠʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ (ʜʦ 6,6 ʵʢʟ./ʤ
2
 ʠ 

457,5 ʛ/ʤ
2
) ʦʪ 16 ʜʦ 20 ʤ. 

ʈʘʟʣʠʯʠʷ ʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʚʷʟʘʥʳ ʩ ʦʨʦʛʨʘʬʠʝʡ ʧʦʙʝʨʝʞʠʡ. ɺ 

ʟʘʢʨʳʪʳʭ ʙʫʭʪʘʭ ʠ ʟʘʣʠʚʘʭ ʯʘʩʪʦ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʥʦʩʦʤ ʠ ʦʩʝʜʘʥʠʝʤ 

ʪʝʨʨʠʛʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘʠʣʝʥʠʝ ʛʨʫʥʪʦʚ, ʦʙʳʯʥʦ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 10 ʤ, ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʝʨʮʝʥʘʨʠʠ ʚ ʵʪʠ ʤʝʩʪʘ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʩʚʦʡʩʪʚʝʥʥʘ 

ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʠ ʫʯʘʩʪʢʦʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʪʘʢʞʝ ʘʢʚʘʪʦʨʠʷʤ ʢ ʩʝʚʝʨʫ ʜʦ ʙ. ʂʠʝʚʢʘ ʠ 

ʥʝʢʦʪʦʨʳʤ ʟʘʣʠʚʘʤ ʠ ʙʫʭʪʘʤ ʩʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ. ɺ ʨʘʡʦʥʘʭ, ʦʪʢʨʳʪʳʭ ʚʦʣʥʦʚʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʩ ʫʟʢʦʡ ʤʘʪʝʨʠʢʦʚʦʡ ʦʪʤʝʣʴʶ, ʯʘʩʪʦ ʨʝʟʢʠʤ ʧʦʜʚʦʜʥʳʤ ʙʝʨʝʛʦʚʳʤ ʩʢʣʦʥʦʤ 

ʜʠʘʧʘʟʦʥ ʦʙʠʪʘʥʠʷ ʤʦʣʣʶʩʢʦʚ ʩʤʝʱʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ. ʊʘʢʠʤʠ ʨʘʡʦʥʘʤʠ ʠʟʦʙʠʣʫʝʪ 

ʩʝʚʝʨʥʦʝ ʇʨʠʤʦʨʴʝ. 
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ʈʠʩʫʥʦʢ. ʇʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʤʦʣʣʶʩʢʦʚ ʠ ʠʭ 

ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ 

 

ɼʣʷ ʧʦʩʝʣʝʥʠʡ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ (ʧʨʝʜʝʣʳ 8-603 

ʛʘ, ʩʫʤʤʘʨʥʘʷ ï 1534 ʛʘ). ʆʙʳʯʥʦ ʥʝʚʳʩʦʢʦʝ ʦʙʠʣʠʝ (ʧʨʝʜʝʣʳ 0,3-4,0 ʵʢʟ./ʤ
2
 ʧʨʠ 54,1-386,5 

ʛ/ʤ
2
, ʚ ʩʨʝʜʥʝʤ ï 1,6 ʵʢʟ./ʤ

2
 ʠ 227,5 ʛ/ʤ

2
) ʠ ʟʘʧʘʩʳ (ʧʨʝʜʝʣʳ 16-830 ʪ, ʩʫʤʤʘʨʥʳʡ ï 2485 ʪ). 

ʅʘ ʫʯʘʩʪʢʝ ʤ. ʇʦʚʦʨʦʪʥʳʡ ï ʤ. ɿʦʣʦʪʦʡ ʤʝʨʮʝʥʘʨʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦ 

(ʦʙʠʣʠʝ ʚ ʧʨʝʜʝʣʘʭ 0,2-7,6 ʵʢʟ./ʤ
2
 ʧʨʠ 18,9-543,1 ʛ/ʤ

2
, ʚ ʩʨʝʜʥʝʤ ï 3,5 ʵʢʟ./ʤ

2
 ʠ 275 ʛ/ʤ

2
), 






























































































































































































































































































































































































































































































































