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ʊʦʤʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɺɻɹʆ 
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ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʡ 85-ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ  

ʢʘʬʝʜʨʳ ʠʭʪʠʦʣʦʛʠʠ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʊɻʋ  

(ʊʦʤʩʢ, 22ï24 ʥʦʷʙʨʷ 2016 ʛ.).  
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ɺ.ʀ. ʈʦʤʘʥʦʚ (ʦʪʚ. ʨʝʜʘʢʪʦʨ), ʀ.ɹ. ɹʘʙʢʠʥʘ, ɸ.ɺ. ʉʠʤʘʢʦʚʘ, ɽ.ɹ. ɸʙʨʘʤʦʚʘ, ʖ.ʉ. ʅʠʢʫʣʠʥʘ.  
 

 

 

 

 

ɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʉʠʙʠʨʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʤʘʪʝʨʠʘʣʳ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʡ 85-ʣʝʪʠʶ ʩʦ 

ʜʥʷ ʦʩʥʦʚʘʥʠʷ ʢʘʬʝʜʨʳ ʠʭʪʠʦʣʦʛʠʠ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʊɻʋ (ʊʦʤʩʢ, 22ï24 ʥʦʷʙʨʷ 

2016 ʛ.). ï ʊʦʤʩʢ, 2016. 136 ʩ. 
 

 

 

 

 

ʉʪʘʪʴʠ ʧʝʯʘʪʘʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ɺ ʩʙʦʨʥʠʢʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʉʠʙʠʨʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷè 

(ʊʦʤʩʢ, 22ï24 ʥʦʷʙʨʷ 2016 ʛ.). ʂʦʥʬʝʨʝʥʮʠʷ ʧʦʩʚʷʱʝʥʘ 85-ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ ʢʘʬʝʜʨʳ 

ʠʭʪʠʦʣʦʛʠʠ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʊɻʋ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʛʠʜʨʦʙʠʦʣʦʛʠʠ, 

ʠʭʪʠʦʣʦʛʠʠ, ʠʭʪʠʦʧʘʨʘʟʠʪʦʣʦʛʠʠ, ʨʳʙʦʚʦʜʩʪʚʘ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʙʩʫʞʜʘʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʚʦʜ ʚ ʚʦʜʦʝʤʘʭ ʈʦʩʩʠʠ. 

ʀʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʛʠʜʨʦʙʠʦʣʦʛʦʚ, ʠʭʪʠʦʣʦʛʦʚ, ʠʭʪʠʦʧʘʨʘʟʠʪʦʣʦʛʦʚ, 

ʨʳʙʦʚʦʜʦʚ, ʚʦʜʥʳʭ ʵʢʦʣʦʛʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, ʘʩʧʠʨʘʥʪʘʤ ʠ ʩʪʫʜʝʥʪʘʤ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ò ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2016 
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ʉʆɼɽʈɾɸʅʀɽ 

ɹʘʙʢʠʥʘ ʀ.ɹ., ʉʫʩʣʷʝʚ ɺ.ɺ., ɹʣʦʭʠʥ ɸ.ʅ., ʈʝʰʝʪʥʠʢʦʚʘ ʉ.ʅ., ɹʘʙʢʠʥ ɸ.ʄ., ʀʥʪʝʨʝʩʦʚʘ ɽ.ɸ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʩʪʝʨʣʷʜʠ Acipenser ruthenus L. ʩʨʝʜʥʝʡ ʆʙʠ é.   6 

  

ɹʝʟʛʘʯʠʥʘ ʊ.ɺ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʙʦʣʝʟʥʠ ʨʳʙ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ éééééééééééééé.   9 

  

ɹʦʛʜʘʥʦʚ ɺ.ɼ., ɻʦʩʴʢʦʚʘ ʆ.ɸ. ɼʠʥʘʤʠʢʘ ʩʪʨʫʢʪʫʨʳ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʖʨʠʙʝʡ 

(ʧʦʣʫʦʩʪʨʦʚ ʗʤʘʣ) éééééééééééééééééééééééééé.  12 

  

ɹʫʜʠʥ ʖ.ɺ. ʈʳʙʳ ʠ ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʍʘʪʘʥʛʠ éééééééééééé.. 15 

  

ɺʝʩʥʠʥʘ ʃ.ɺ. ɹʠʦʪʘ ʛʠʧʝʨʛʘʣʠʥʥʳʭ ʦʟʝʨ ʚ ʫʩʣʦʚʠʷʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ ééééé. 18 

  
ɺʝʩʥʠʥʘ ʃ.ɺ. ʇʦʧʫʣʷʮʠʷ ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ Artemia Leach, 1819 ʚ ʛʣʫʙʦʢʦʚʦʜʥʦʤ ʦʟʝʨʝ 

ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ éééééééééééééééééééé 23 

  
ɺʠʟʝʨ ɸʄ., ɺʠʟʝʨ ʃ.ʉ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʵʢʦʣʦʛʠʷ ʠʥʚʘʟʠʡʥʦʛʦ ʚʠʜʘ ʤʦʣʣʶʩʢʘ 

Viviparus viviparus L. ʚ ʚʝʨʭʥʝʡ ʆʙʠ ééééééééééééééééééé 28 

  
ɻʦʣʫʙʮʦʚ ɸ.ʉ., ɾʫʨʘʚʣʝʚ ɺ.ɹ., ʃʦʤʘʢʠʥ ʉ.ʃ., ʉʘʪʶʢʦʚ ʉ.ʅ., ʏʝʨʝʥʢʦʚ ʉ.ɽ. ʆ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʢʣʝʡʢʠ Alburnus alburnus, ʚʝʨʭʦʚʢʠ Leucaspius 
delineatus ʠ ʨʦʪʘʥʘ Perccottus glenii ʚ ʩʠʩʪʝʤʝ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʆɹʀ éééé.. 31 

  
ɻʦʩʴʢʦʚʘ ʆ.ɸ., ɻʘʚʨʠʣʦʚ ɸ.ʃ. ʇʝʣʷʜʴ Coregonus peled (Gmelin, 1789) ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʖʨʠʙʝʡ 

(ʧʦʣʫʦʩʪʨʦʚ ʗʤʘʣ) éééééééééééééééééééééééééé. 34 

  
ɼʦʣʛʠʥ ɺ.ʅ., ʄʘʩʣʝʥʥʠʢʦʚ  ʇ.ɺ. ʇʨʝʩʥʦʚʦʜʥʘʷ ʤʘʣʘʢʦʬʘʫʥʘ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤ éééééé 37 

  

ɼʳʣʜʠʥ ʖ.ɺ., ʈʦʤʘʥʦʚ ɺ.ʀ., ʆʨʣʦʚ ɸ.ʄ. ʉʦʚʨʝʤʝʥʥʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʠʭʪʠʦʬʘʫʥʳ ʧʨʝʩʥʳʭ ʠ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜ ʈʦʩʩʠʠ ʠ ʩʠʩʪʝʤʘ ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʨʝʚʠʟʠʠ 2004ï

2016 ʛʛ. ééééééééééééééééééééééééééééééé 41 

  
ɼʴʷʢʦʚʩʢʘʷ ɽ.ʕ., ɹʘʙʝʥʢʦ ʄ.ʅ., ʇʠʱʝʥʢʦ ɽ.ɺ., ʄʦʨʫʟʠ ʀ.ɺ., ʂʨʦʧʘʯʝʚ ɼ.ɺ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʱʫʢʠ ʨ. ʂʦʣʪʳʨʘʢ ʊʦʛʫʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ éééééééééééééééééééééééé 50 

  

ɾʫʨʘʚʣʝʚ ɺ.ɹ., ʃʦʤʘʢʠʥ ʉ.ʃ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʝʩʢʘʨʷ 

ʨ. ʇʝʩʯʘʥʘʷ (ʙʘʩʩʝʡʥ ʚʝʨʭʥʝʡ ʆʙʠ) ééééééééééééééééééé. 53 

  

ɿʘʙʝʣʠʥ ɺ.ʀ., ɿʘʠʢʘ ɺ.ɺ. ɺʦʜʥʳʝ ʠ ʦʢʦʣʦʚʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʙʘʩʩʝʡʥʘ ʈɽʂʀ ʋʶʢ ʊʫʨʘʥʩʢʦʡ 

ʤʝʞʛʦʨʥʦʡ ʢʦʪʣʦʚʠʥʳ (ʊʫʚʘ) éééééééééééééééééééééé 57 

  

ɿʘʜʝʣʸʥʦʚ ɺ.ɸ., ʇʦʣʷʝʚʘ ʂ.ɺ., ʐʘʜʨʠʥ ɽ.ʅ., ʄʘʪʘʩʦʚ ɺ.ɺ., ʈʦʤʘʥʦʚ ɺ.ʀ., ʅʠʢʫʣʠʥʘ ʖ.ʉ. 

ɺʘʣʝʢ Prosopium cylindraceum ʥʝʢʦʪʦʨʳʭ ʦʟʝʨ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ ééééééé.. 59 

  
ɿʫʝʚ ʀ.ɺ., ʂʣʦʯʘʥ ʂ.ʅ., ʋʨʙʘʥʦʚʠʯ ɺ.ʅ. ʅʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʦʣʴʷʥʘ 

ʏʝʢʘʥʦʚʩʢʦʛʦ Phoxinus czekanowskii ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɽʥʠʩʝʡ éééééééé... 63 

  
ʂʦʣʝʩʦʚ ʅ.ɸ., ʈʦʩʪʦʚʮʝʚ ɸ.ɸ. ʆ ʧʦʧʫʣʷʮʠʠ ʪʘʡʤʝʥʷ (Hucho taimen) ʨʝʢʠ ʊʦʤʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʚ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ééééééééééééééééééééééééé 64 

  

ʂʫʟʤʝʥʢʠʥ ɼ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʜʦʪʦʢʘʭ 

ʥʠʟʢʦʛʦʨʠʡ ɸʣʪʘʷ ʠ ʉʘʣʘʠʨʘ éééééééééééééééééééééé. 67 

  
ʂʫʭʘʨʝʥʢʦ ɻ.ɺ., ʉʫʨʢʦʚ ɼ.ɸ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʨʝʢʠ ɹʘʨʥʘʫʣʢʘ 

(ʙʘʩʩʝʡʥ ʚʝʨʭʥʝʡ ʆʙʠ) ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ɹʘʨʥʘʫʣʘ éééééééééééééé. 70 

  
ʃʘʟʫʪʦ ɽ.ɺ., ʌʦʨʠʥʘ ʖ.ʖ. ʇʘʨʘʟʠʪʳ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʂʘʯʠ 

(ʙʘʩʩʝʡʥ ʨʝʢʠ ɽʥʠʩʝʡ) ééééééééééééééééééééééééé 72 
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ʃʝʦʥʦʚʘ ɻ.ɸ., ʄʘʣʴʮʝʚ ɸ.ɽ., ɹʦʙʨʦʚ ɺ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʠʦʘʢʢʫʤʫʣʷʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʢʨʦʬʠʪʥʳʭ ʦʟʝʨʘʭ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ   75 

  

ʃʫʛʘʩʴʢʦʚ ɸ.ɺ., ʉʢʚʦʨʮʦʚ ɺ.ʅ., ʎʫʨʠʭʠʥ ɽ.ɸ. ʀʭʪʠʦʬʘʫʥʘ  ʠ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʥʥʳʭ ʨʳʙ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɽʨʦʦ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʦʙʳʯʘ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ ʠ ʪ.ʜ. (Pikitch et al., 

2005).  

ɺ ʆʙʩʢʦʤ ʙʘʩʩʝʡʥʝ ʩʪʝʨʣʷʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʪ ʧʨʝʜʛʦʨʠʡ ɸʣʪʘʷ (ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ɹʠʠ ʠ 

ʂʘʪʫʥʠ) ʜʦ ʆʙʩʢʦʡ ʛʫʙʳ. ɺ ʧʨʝʜʝʣʘʭ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥʘ ʦʙʠʪʘʝʪ ʚ ʨ. ʆʙʠ ʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʘʭ: 

ʏʫʣʳʤ, ʂʝʪʴ, ʊʳʤ, ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʜʨʫʛʠʭ ʨʝʢ: ʊʦʤʴ, ʇʘʨʘʙʝʣʴ, 

ɺʘʩʶʛʘʥ, ʂʠʷ ʠ ʜʨ. ʅʘ ʥʘʛʫʣ ʟʘʭʦʜʠʪ ʚ ʨʝʯʥʳʝ ʧʨʦʪʦʢʠ, ʢʫʨʴʠ, ʧʦʡʤʝʥʥʳʝ ʦʟʝʨʘ. ʉʦʚʝʨʰʘʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʝʟʦʥʥʳʝ ʥʝʨʝʩʪʦʚʳʝ ʠ ʥʘʛʫʣʴʥʳʝ ʤʠʛʨʘʮʠʠ, ʦʩʝʥʴʶ ʩʦʙʠʨʘʝʪʩʷ ʢ ʤʝʩʪʘʤ ʟʠʤʦʚʢʠ ʠ 

ʟʘʣʝʛʘʝʪ ʥʘ ʷʤʘʭ, ʯʘʩʪʦ ʚʤʝʩʪʝ ʩ ʦʩʝʪʨʦʤ. ʀʟ ʟʘʤʦʨʥʦʡ ʟʦʥʳ ʩʪʝʨʣʷʜʴ ʚʳʭʦʜʠʪ ʥʘ ʟʠʤʦʚʢʫ ʚ ʨʘʡʦʥʳ 

ʚʳʰʝ ʫʩʪʴʷ ʨ. ʇʘʨʘʙʝʣʴ. ɺʝʩʥʦʡ ʩ ʧʦʜʲʝʤʦʤ ʚʦʜʳ ʚ ʨʝʢʘʭ ʩʧʫʩʢʘʝʪʩʷ ʚʥʠʟ, ʠʥʦʛʜʘ ʚ ʧʦʣʦʚʦʜʴʝ 

ʚʳʭʦʜʠʪ ʥʘ ʧʦʡʤʫ (ʀʦʛʘʥʟʝʥ, 1946). ɼʣʷ ʩʪʝʨʣʷʜʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʭʘʨʘʢʪʝʨʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʀʦʛʘʥʟʝʥ, 1946; ɸʤʩʪʠʩʣʘʚʩʢʠʡ, 1976; 

ʋʩʳʥʠʥ, 1978; 1986; ɾʫʨʘʚʣʝʚ, 2000; ʂʠʨʠʯʝʥʢʦ, 2012), ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ɹ.ɻ. ʀʦʛʘʥʟʝʥʦʤ (1946) 

ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʧʦʧʫʣʷʮʠʠ ʩʪʝʨʣʷʜʠ: ʚʝʨʭʥʝʦʙʩʢʘʷ, ʩʨʝʜʥʝʦʙʩʢʘʷ ʠ ʠʨʪʳʰʩʢʘʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʩʨʝʜʥʝʦʙʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ (ʇʦʧʢʦʚ, 2011). 

ɺ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʡ ʆʙʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʝʞʝʛʦʜʥʳʭ ʫʯʝʪʦʚ ʧʨʦʤʳʩʣʦʚʳʭ 

ʫʣʦʚʦʚ (ʩ ʩʝʨʝʜʠʥʳ 30-ʭ ʛʦʜʦʚ) ʥʘʙʣʶʜʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʳʝ  ʢʦʣʝʙʘʥʠʷ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʩʪʝʨʣʷʜʠ 

(ʚʳʣʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʨʘʟʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 58 ʨʘʟ), ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʘʜʝʥʠʶ ʫʣʦʚʦʚ ʩ 

ʢʦʥʮʘ 60-ʭ ʛʦʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚʳʣʦʚ ʩʪʝʨʣʷʜʠ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʨʝʜʢʦ ʧʨʝʚʳʰʘʣ 5 ʪ ʚ 

ʛʦʜ (ʀʦʛʘʥʟʝʥ, 1946; ɽʥʴʰʠʥʘ, 1976; ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ é, 1991; ɻʫʥʜʨʠʟʝʨ, 1997; ʆʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝé, 2009; ʄʘʪʝʨʠʘʣʳ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝé, 2016). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʍʍ ʚʝʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʜʚʘ 

ʧʠʢʘ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʵʪʦʛʦ ʚʠʜʘ. ʇʝʨʚʳʡ ʩʚʷʟʘʥ ʩ ʛʦʜʘʤʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʢʦʛʜʘ 

ʚʳʣʦʚ ʩʪʝʨʣʷʜʠ ʜʦʩʪʠʛʘʣ 137,6 ʪ (ʚ 1942 ʛ). ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚ ʮʝʣʦʤ ʚʦʟʨʦʩʣʠ ʫʣʦʚʳ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʨʳʙ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʩʪʝʨʣʷʜʠ ʚ ʦʙʱʝʤ ʚʳʣʦʚʝ ʚ ʵʪʠ ʛʦʜʳ 

(ʨʠʩʫʥʦʢ). 

 
ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʫʣʦʚʘ ʩʪʝʨʣʷʜʠ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʯʘʣʦ ʚʪʦʨʦʛʦ ʧʠʢʘ ʦʪʤʝʯʝʥʦ ʚ 1950 ʛ., ʚ ʛʦʜ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ, 

ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʚʳʣʦʚʘ ʩʪʝʨʣʷʜʠ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʣʝʚʦʝʥʥʳʤʠ 

ʛʦʜʘʤʠ. ɺʳʩʦʢʠʝ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɻʕʉ ʠ ʧʦʯʪʠ 10 ʣʝʪ ʧʦʩʣʝ ʚʚʦʜʘ ʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʦ, 
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ʧʦʩʣʫʞʠʣ ʩʢʘʪ ʯʘʩʪʠ ʚʝʨʭʥʝʦʙʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʚʳʟʚʘʥʥʳʡ ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʚ ʉʨʝʜʥʶʶ ʆʙʴ, ʯʪʦ 

ʠ ʜʘʣʦ ʟʜʝʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʣʦʚʦʚ ʩʪʝʨʣʷʜʠ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʣʦʚʘ.  

ɿʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨ. ʆʙʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʧʨʠʚʝʣʦ ʢ 

ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʤʘʝ ʠ ʠʶʥʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʜʝʪ ʘʢʢʫʤʫʣʷʮʠʷ ʧʨʠʪʦʢʘ ʚʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʉʘʚʢʠʥ, 2000). ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʠʤʝʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʨʣʷʜʠ ï ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʛʦʜʳ ʩ ʥʠʟʢʠʤ ʠ ʤʘʣʦʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦʣʦʚʦʜʴʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʩʪʝʨʣʷʜʠ ʚ ʨ. ʆʙʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ (ʉʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚé, 1975). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʩʪʝʨʣʷʜʠ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʩʪʦʢʘ ʚ 

ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ (ɺʝʱʝʚ, 1982). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʝʨʝʣʦʚ ʥʘ ʬʦʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʆʙʠ, ʧʦʚʣʝʢʰʝʛʦ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʨʣʷʜʠ, ʧʨʠʚʝʣ ʢ ʛʫʙʠʪʝʣʴʥʦʤʫ ʧʦʜʨʳʚʫ ʝʝ ʯʠʩʣʝʥʥʦʩʪʠ.  

ʅʘʯʠʥʘʷ ʩ 1969 ʛ. ʚʳʣʦʚ ʩʪʝʨʣʷʜʠ ʩʪʘʣ ʨʝʟʢʦ ʩʥʠʞʘʪʴʩʷ, ʢʘʢ ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʪʘʢ ʠ ʝʝ 

ʜʦʣʷ ʚ ʦʙʱʠʭ ʫʣʦʚʘʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ (2006ï2015 ʛʛ.) ʧʦ ʜʘʥʥʳʤ ɺʝʨʭʥʝʦʙʩʢʦʛʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ ʚʳʣʦʚ ʩʪʝʨʣʷʜʠ ʩʦʩʪʘʚʣʷʣ ʦʪ 2,5 ʜʦ 5,8 ʪ (ʚ ʩʨʝʜʥʝʤ 

4,2 ʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʘʤʠ ʩʪʘʙʠʣʴʥʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʫʯʝʪʦʤ ʫʣʦʚʦʚ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʣʦʙʘʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʨʝʜʫ 

(ʪ.ʝ. ʚ ʜʦʚʦʝʥʥʳʝ ʠ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ), ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʚʳʣʦʚʘ 

ʩʪʝʨʣʷʜʠ ʚ ʉʨʝʜʥʝʡ ʆʙʠ ʚ 12 ʨʘʟ (ʧʝʨʠʦʜʳ ʧʠʢʦʚ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ). 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ ʩʪʝʨʣʷʜʠ ʉʨʝʜʥʝʡ ʆʙʠ, ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʣʦʚʦʚ ʧʣʘʚʥʳʭ ʩʝʪʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2014ï2015 ʛʛ., ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘ ʜʦʣʷ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʩ ʨʘʟʤʝʨʘʤʠ ʜʦ 30 ʩʤ ʠ ʚʧʝʨʚʳʝ ʩʦʟʨʝʚʘʶʱʠʭ ʨʳʙ ʩ ʨʘʟʤʝʨʘʤʠ 31ï35 ʩʤ 

(ʪʘʙʣ. 1). ʊʝʤʧ ʨʦʩʪʘ ʩʪʝʨʣʷʜʠ ʉʨʝʜʥʝʡ ʆʙʠ ʥʝ ʦʜʠʥʘʢʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʥʦ ʚ ʮʝʣʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 35 

ʣʝʪ ʠʟʤʝʥʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 1. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʪʝʨʣʷʜʠ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ (ʉʨʝʜʥʷʷ ʆʙʴ, 2014ï2015 ʛʛ.) 

ɻʦʜ 
ʇʘʨʘ-

ʤʝʪʨ 

ʈʘʟʤʝʨʥʳʡ ʨʷʜ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʨʳʙʳ, ʩʤ 

11ï15 16ï20 21ï25 26ï30 31ï35 36ï40 41ï45 46ï50 51ï55 

2014 ʛ. 
% ï 1,6 15,5 37,2 31,8 10,9 2,3 ï 0,8 

ʵʢʟ. ï 2 20 48 41 14 3 ï 1 

2015 ʛ. 
% 0,3 10,6 31,3 24,8 22,9 7,6 2,2 0,3 ï 

ʵʢʟ. 1 39 115 91 84 28 8 1 ï 

ʊʘʙʣʠʮʘ 2. ɼʣʠʥʘ ʪʝʣʘ ʩʪʝʨʣʷʜʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʚ ʫʣʦʚʘʭ ʉʨʝʜʥʝʡ ʆʙʠ 

ɻʦʜ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

ʀʩʪʦʯʥʠʢ 
1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ 

1989 ʛ. ï 29,3 32,9 35 36,8 38 39,5 42 46 ï ʇʦʧʢʦʚ, 2011 

2008-2009 ʛʛ. ï ï ï 32 35,5 36,8 37,4 38,5 39,8 ï ʇʦʧʢʦʚ, 2011 

2014-2015 ʛʛ.* 
16,1 

2 

24,1 

36 

28,2 

103 

32,3 

102 

37, 6 

22 

39,3 

10 

40,9 

2 
ï ï 

52,5 

1 
ʅʘʰʠ ʜʘʥʥʳʝ 

ʇʨʠʤʝʯʘʥʠʝ: * ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ 

ʉʪʝʨʣʷʜʴ, ʦʪʣʦʚʣʝʥʥʘʷ ʚ 2014 ʛ. ʥʘ ʆʩʴʢʠʥʩʢʦʤ ʥʝʨʝʩʪʠʣʠʱʝ (ʨ. ʆʙʴ, ʐʝʛʘʨʩʢʠʡ ʨʘʡʦʥʝ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ) ʠʤʝʣʘ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʠʡ ʪʝʤʧ ʨʦʩʪʘ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ (ʇʦʧʢʦʚ, 2011). ʉʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʧʦ ʛʦʜʘʤ ʩʦʩʪʘʚʠʣ 3,5 ʩʤ. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʥʝʨʝʩʪʠʣʠʱʘ ʚ ʫʣʦʚʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʢʘʢ ʧʦʣʦʚʦʟʨʝʣʳʝ, ʪʘʢ ʠ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ. ʉʨʝʜʠ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʨʳʙ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʙʳʣʦ 1:1, ʩʨʝʜʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʮʳ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ ï 1,7:1. ɼʦʣʷ ʥʝʨʝʩʪʫʶʱʠʭ ʩʘʤʦʢ ʥʘ ʥʝʨʝʩʪʠʣʠʱʝ ʚ 2014 ʛ. ʩʦʩʪʘʚʠʣʘ 14%, ʯʪʦ 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ 1930-ʝ ʛʦʜʳ (25%) ʠ 1960-ʝ (16%), ʦʜʥʘʢʦ ʚʳʰʝ, ʯʝʤ ʚ 2008ï2009 ʛʛ. (10%) 

(ʇʦʧʢʦʚ, 2011). 

ʉ ʮʝʣʴʶ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʝʨʣʷʜʠ ʇʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ (2014) ʫʚʝʣʠʯʝʥʘ ʧʨʦʤʳʩʣʦʚʘʷ ʜʣʠʥʘ ʩʪʝʨʣʷʜʠ ʜʦ 36 ʩʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦʣʷ ʨʳʙ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʣʘ ʚ 2014 ʛ. ʚʩʝʛʦ 14,0%, ʘ ʚ 2015 ʛ., 

10,1%. 
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ɿʥʘʷ ʚʝʣʠʯʠʥʫ ʦʬʠʮʠʘʣʴʥʦʛʦ ʚʳʣʦʚʘ ʩʪʝʨʣʷʜʠ ʚ 2015 ʛ. ï 4,3 ʪ ʠ ʧʨʠʥʠʤʘʷ ʟʘ ʨʘʟʤʝʨ ʠʟʲʷʪʠʷ 

ʧʨʦʤʳʩʣʦʤ 40% ʦʪ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ (ɻʫʥʜʨʠʟʝʨ, 1997), ʨʘʩʯʝʪʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʩʪʝʨʣʷʜʠ 

ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʡ ʆʙʠ ʩʦʩʪʘʚʣʷʝʪ 10,7 ʪ, ʘ, ʩ ʫʯʝʪʦʤ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʨʳʙ 

ʧʨʦʤʳʩʣʦʚʳʭ ʠ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʟʤʝʨʦʚ, ʙʠʦʤʘʩʩʘ ʩʪʝʨʣʷʜʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 105,6 ʪ. 

ʕʪʠ ʨʘʩʯʝʪʳ ʠʤʝʶʪ ʣʠʰʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʠʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ 

ʥʘ ʵʪʫ ʨʳʙʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʥʘ çʙʝʩʭʦʟʥʳʭè ʫʯʘʩʪʢʘʭ ʝʝ ʘʨʝʘʣʘ 

ʧʦʚʳʰʘʶʪ ʦʙʲʝʤ ʥʝʫʯʪʝʥʥʦʛʦ ʠʟʲʷʪʠʷ, ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ 

ʩʪʝʨʣʷʜʠ ʚ ʮʝʣʦʤ ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ. ʇʦ ʫʢʘʟʘʥʥʳʤ ʧʨʠʯʠʥʘʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʚʳʣʦʚ ʩʪʝʨʣʷʜʠ ʚ 

2013ï2015 ʛʛ. ʩ ʫʯʝʪʦʤ ʥʝʫʯʪʝʥʥʦʛʦ ʠ ʙʨʘʢʦʥʴʝʨʩʢʦʛʦ ʣʦʚʘ ʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ ʩʪʘʪʠʩʪʠʢʠ 

ʧʨʦʤʳʩʣʘ ʚ 2ï3 ʨʘʟʘ ʚʳʰʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʫʯʝʪʘ ʚʩʝʭ 

ʚʠʜʦʚ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠ ʙʨʘʢʦʥʴʝʨʩʢʦʛʦ ʠʟʲʷʪʠʷ ʵʪʦʛʦ ʮʝʥʥʦʛʦ ʚʠʜʘ ʦʙʩʢʦʡ ʠʭʪʠʦʬʘʫʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʧʫʣʷʮʠʷ ʩʪʝʨʣʷʜʠ ʉʨʝʜʥʝʡ ʆʙʠ ʚ ʧʦʩʣʝʜʥʠʝ 2ï3 ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʦʡ, ʥʦ ʠʤʝʝʪ ʚʝʩʴʤʘ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. ɼʣʷ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʳʙ ï ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʟʠʤʦʚʢʠ 

ï ʧʫʪʝʤ ʩʪʨʦʛʦʡ ʦʭʨʘʥʳ ʥʝʨʝʩʪʠʣʠʱ ʠ ʟʠʤʦʚʘʣʴʥʳʭ ʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ 

ʥʝʟʘʢʦʥʥʳʡ, ʥʝʩʦʦʙʱʘʝʤʳʡ ʠ ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʦʤʳʩʝʣ (ʅʅʅ-ʧʨʦʤʳʩʝʣ) ʚ ʤʝʩʪʘʭ ʥʘʛʫʣʘ ʠ 

ʤʠʛʨʘʮʠʡ ʩʪʝʨʣʷʜʠ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʝʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ.  
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ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʤʘʨʠʢʫʣʴʪʫʨr  ʚʩʝ ʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʀʟ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ  ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʚʠʙʨʠʦʟʫ ʠ ʡʝʨʩʠʥʠʦʟʫ. 

ɺʠʙʨʠʦʟ ï ʦʧʘʩʥʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʨʳʙ ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʧʨʝʩʥʦʡ, ʩʦʣʦʥʦʚʘʪʦʡ ʠ 

ʤʦʨʩʢʦʡ ʚʦʜʝ, ʢʦʪʦʨʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

ɺʦʟʙʫʜʠʪʝʣʝʤ ʚʠʙʨʠʦʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʞʛʫʪʠʢʦʚʘʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʙʘʢʪʝʨʠʷ ï Vibrio anguillarum, 

ʥʝ ʦʙʨʘʟʫʶʱʘʷ ʩʧʦʨ ʠ ʥʝ ʢʘʧʩʫʣʠʨʫʶʱʘʷʩʷ, ʬʘʢʫʣʴʪʘʪʠʚʥʦʡ ʘʥʘʵʨʦʙ; ʧʨʦʜʫʮʠʨʫʶʱʘʷ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʠ ʪʦʢʩʠʥʳ. ʆʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ NaCl ʜʣʷ V. ʘnguillarum 

ʩʦʩʪʘʚʣʷʶʪ 1,5ï3,5%. ʂʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʥʠʞʝ 0,07% ʠ ʚʳʰʝ 8,5% ʣʝʪʘʣʴʥʳ ʜʣʷ ʵʪʦʛʦ 

ʚʠʙʨʠʦʥʘ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 19
Ü
ï20

Ü 
C. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 37
Ü 
ʉ ʠ ʚʳʰʝ ʚʦʟʙʫʜʠʪʝʣʴ ʚʠʙʨʠʦʟʘ  ʧʦʛʠʙʘʝʪ. ɺʠʙʨʠʦʟ ʫ ʨʳʙ ʚʧʝʨʚʳʝ ʙʳʣ ʦʪʤʝʯʝʥ 

ʚ ɹʘʣʪʠʡʩʢʦʤ ʠ ʉʝʚʝʨʥʳʭ ʤʦʨʷʭ ʫ ʙʝʨʝʛʦʚ ʐʚʝʮʠʠ, ʇʦʣʴʰʠ, ɻʝʨʤʘʥʠʠ, ɻʦʣʣʘʥʜʠʠ. ɽʤʫ ʧʦʜʚʝʨʞʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʨʩʢʠʭ ʨʳʙ: ʢʘʤʙʘʣʦʚʳʝ, ʪʨʝʩʢʦʚʳʝ, ʣʦʩʦʩʝʚʳʝ (ɻʨʠʮʠʥʷʢ ʠ ʜʨ., 2008). 

ɺʧʝʨʚʳʝ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫ ʫʛʨʝʡ ʚ 1909 ʛ. (Bergmann, 1909). ɺʦʟʙʫʜʠʪʝʣʴ 

ʚʠʙʨʠʦʟʘ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʢʘʤʙʘʣʳ Pseudopleuronectes americanus ʠʟ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ɸʪʣʘʥʪʠʢʠ. 

(Lelin et al, 1972). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʙʨʠʦʟ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʳʙ ʢʘʢ ʚ ʤʦʨʩʢʦʡ ʪʘʢ ʠ 

ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʚ ʅʠʜʝʨʣʘʥʜʘʭ, ʀʩʧʘʥʠʠ, ʅʦʨʚʝʛʠʠ, ʌʨʘʥʮʠʠ, ʐʚʝʮʠʠ, ɻʝʨʤʘʥʠʠ (Haenen et al., 

2014). ɺ ʈʦʩʩʠʠ ʚʠʙʨʠʦʟ ʚʩʪʨʝʯʘʣʩʷ ʫ ʣʦʩʦʩʝʚʳʭ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʤʦʨʩʢʦʡ ʠ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜʘʭ, ʘ 

ʪʘʢʞʝ ʫ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ (ʖʭʠʤʝʥʢʦ ʠ ʜʨ., 1987; ɹʝʟʛʘʯʠʥʘ ʠ ʜʨ. 1995, 1995). 

ɺ 2001 ʛ. ʚʦʟʙʫʜʠʪʝʣʴ ʚʠʙʨʠʦʟʘ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʚ ʩʘʜʢʘʭ ʚ ɹʝʣʦʤ 

ʤʦʨʝ ʚ ʬʦʨʝʣʝʚʦʤ ʭʦʟʷʡʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ (ɹʝʟʛʘʯʠʥʘ, ʂʦʟʠʮʢʠʡ, 2002; ɹʝʟʛʘʯʠʥʘ, 2003; 

Bezgachina, 2003). 

ɺ 1996ï2004 ʛʛ. ʥʘ ʂʘʤʯʘʪʢʝ ʥʘ ɺʠʣʶʡʩʢʦʤ ʣʦʩʦʩʝʚʦʤ ʨʳʙʦʚʦʜʥʦʤ ʟʘʚʦʜʝ ʫ ʤʦʣʦʜʠ ʢʠʞʫʯʘ 

ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ ʰʪʘʤʤʘ V. ʘnguillarum (ʋʩʪʠʤʝʥʢʦ, 2008). ɺ 2006 ʛ. ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʩʧʳʰʢʘ ʚʠʙʨʠʦʟʘ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʚ ʩʘʜʢʘʭ ʚ ɹʝʣʦʤ ʤʦʨʝ ʚ ʉʇʂ 

ʈʂ çɻʨʠʜʠʥʦè ʚ ʂʝʤʩʢʦʤ ʨʘʡʦʥʝ, ʧʦʩ. ʇʦʥʴʛʦʤʘ (ɼʨʦʰʥʝʚ ʠ ʜʨ., 2012). ɺ 2007 ʛ. ʥʘ ʂʘʤʯʘʪʢʝ 

ʚʠʙʨʠʦʟ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ ʛʦʨʙʫʰʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʂʘʨʘʛʠʥʩʢʦʤ ʟʘʣʠʚʝ, ʚ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʘ ʚ 2010 ʛ. ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ ʫ ʩʝʚʝʨʥʦʡ ʜʚʫʭʣʠʥʝʡʥʦʡ ʠ ʞʝʣʪʦʨʦʪʦʡ 

ʢʘʤʙʘʣʳ (ʉʝʨʛʠʝʥʢʦ ʠ ʜʨ., 2008; ɹʦʯʢʦʚʘ ʠ ʜʨ, 2011). ʊʘʢʞʝ ɺʅʀʈʆ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩ 1980-ʭ ʛʦʜʦʚ 

ʚʳʜʝʣʷʣʦ ʢʫʣʴʪʫʨ rʰʪʘʤʤʦʚ V. ʘnguillarum ʢʘʢ ʠʟ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʪʘʢ ʠ ʠʟ ʤʠʜʠʡ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ (ɹʝʟʛʘʯʠʥʘ 2006; 2007, 2015). ɺ 2015 ʛ. ʢʫʣʴʪʫʨʳ 

ʰʪʘʤʤʦʚ V. ʘnguillarum ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʯʝʨʥʦʤʦʨʩʢʦʡ ʤʠʜʠʠ Mytilus galloprovincialis ʚ ʦʜʥʦʤ ʠʟ 

ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʣʠʤʘʥʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʇʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʚʨʝʜ ʚʠʙʨʠʦʟ ʣʦʩʦʩʝʚʳʤ ʨʳʙʘʤ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʚ ʩʘʜʢʘʭ, ʤʦʛʫʪ 

ʜʦʩʪʠʛʘʪʴ 70,0ï100,0%, ʩʤʝʨʪʥʦʩʪʴ ʨʳʙ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 4,0 ʜʦ 50,0% (ʄʠʨʟʦʝʚʘ, 

2000). ʋ ʤʦʣʦʜʠ ʨʳʙ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʜʦʩʪʨʘʷ ʬʦʨʤʘ ʚʠʙʨʠʦʟʘ. ʆʥʘ ʧʝʨʝʩʪʘʝʪ ʧʠʪʘʪʴʩʷ, ʪʝʤʥʝʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ, ʥʘʩʪʫʧʘʝʪ ʙʳʩʪʨʘʷ ʛʠʙʝʣʴ. ʇʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʪʝʣʝ 

ʨʳʙʳ ʧʦʜʢʦʞʥʳʝ ʬʫʨʫʥʢʫʣʳ, ʥʘʧʦʣʥʝʥʥʳʝ  ʢʨʦʚʷʥʠʩʪʦʡ ʞʠʜʢʦʩʪʴʶ. ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʚʩʢʨʳʪʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ, ʥʝʢʨʦʟ ʧʦʯʝʢ, ʧʝʯʝʥʠ ʠ ʩʝʨʜʮʘ. ɼʠʘʛʥʦʟ ʥʘ ʚʠʙʨʠʦʟ  

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ (ʉʙʦʨʥʠʢ  ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʦʨʴʙʝ é, 1998). 

ɺʅʀʈʆ ʠ ɺɻʅʂʀ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠ ʠʩʧʳʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ: ʙʠʚʘʣʝʥʪʥʳʝ ʠ 

ʤʦʥʦʚʘʣʝʥʪʥʳʝ  ʘʛʛʣ ʪʁʠʥʠʨʫʶʱʠʝ ʢʨʦʣʠʯʴʠ ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʢʫʣʴʪʫʨʳ ʰʪʘʤʤʘ 

V. anguillarum; ʘʥʪʠʛʝʥ ʜʣʷ ʨʝʘʢʮʠʠ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ (ʈʀɼ), ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ ʘʥʪʠʛʝʥ ʜʣʷ ʨʝʘʢʮʠʠ 

ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ); ʀʌɸ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ V. anguillarum. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
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ʚʠʙʨʠʦʟʘ ʧʨʠʤʝʥʷʶʪ ʚʘʢʮʠʥʳ ʠʟ ʛʦʤʦʣʦʛʠʯʥʳʭ ʢʫʣʴʪʫʨ  ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʚ ʉʐɸ, ʅʦʨʚʝʛʠʠ, 

ʌʨʘʥʮʠʠ, ʀʩʧʘʥʠʠ, ʂʘʥʘʜʝ, ɸʚʩʪʨʘʣʠʠ, ɸʥʛʣʠʠ, ʌʠʥʣʷʥʜʠʠ, ʗʧʦʥʠʠ, ɻʝʨʤʘʥʠʠ. 

ɺʅʀʈʆ, ɺɻʅʂʀ ʠ ʑʝʣʢʦʚʩʢʠʤ ʙʠʦʢʦʤʙʠʥʘʪʦʤ  ʚ ʈʦʩʩʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʝʘʢʪʦʨʥʳʤ ʤʝʪʦʜʦʤ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʙʠʚʘʣʝʥʪʥʘʷ  ʚʘʢʮʠʥʘ ʠʟ ʢʫʣʴʪʫʨ ʰʪʘʤʤʦʚ V. anguillarum, ʚʳʜʝʣʝʥʥʳʭ 

ʚ ʏʝʨʥʦʤʦʨʩʢʦʤ ʠ ɹʘʣʪʠʡʩʢʦʤ ʨʝʛʠʦʥʘʭ (ʧʘʪʝʥʪʳ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2284830 ʠ ˉ 2284831 ʦʪ 10 

ʦʢʪʷʙʨʷ 2006 ʛ.). ʆʥʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʬʦʨʝʣʝʚʳʭ ʭʦʟʷʡʩʪʚʘʭ 

ʩʪʨʘʥʳ (ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʦʨʴʙʝ é, 1999). ɹʳʣ ʠʟʛʦʪʦʚʣʝʥ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ ʘʥʪʠʛʝʥ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ  ʚʠʙʨʠʦʟʘ ʨʳʙ ʚ ʈʅɻɸ (ʧʘʪʝʥʪ ˉ 2295974 ʦʪ 27.03.2007; 

ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʦʨʴʙʝ é, 1999). ʉʦʪʨʫʜʥʠʢʘʤʠ ɺʀʕɺ  ʨʘʟʨʘʙʦʪʳʚʘʝʪʩʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ 

ʚʠʙʨʠʦʟʘ ʠʟ ʢʫʣʴʪʫʨʳ ʰʪʘʤʤʘ V. anguillarum, ʚʳʜʝʣʝʥʥʦʡ ʦʪ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠ̫  

(ɼʨʦʥhʝʚ ʠ ʜʨ., 2012). ʊʘʢʞʝ ʜʣʷ ʣʝʯʝʥʠʷ ʨʳʙ ʧʨʦʪʠʚ ʚʠʙʨʠʦʟʘ ʧʨʠʤʝʥʷʶʪ ʬʫʨʘʟʦʣʠʜʦʥ, 

ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ, ʣʝʚʦʤʠʮʝʪʠʥ (ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʦʨʴʙʝ é, 1998). 

ʁʝʨʩʠʥʠʦʟ ʷʚʣʷʝʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʥʘʥʦʩʷʱʠʤ ʫʨʦʥ ʨʳʙʥʳʤ ʭʦʟʷʡʩʪʚʘʤ ʟʘ 

ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʠʙʝʣʠ ʨʳʙ ʠ ʧʦʨʯʠ ʝʝ ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʡʝʨʩʠʥʠʦʟʘ ʷʚʣʷʝʪʩʷ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʙʘʢʪʝʨʠʷ Yersinia ruckeri ʩʝʤ. Enterobacteriaceae, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʢʠʰʝʯʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʨʳʙ (Enteric redmouth disease ERM) ʠ ʠʟʚʝʩʪʥʦ ʪʘʢʞʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʢʨʘʩʥʳʡ ʨʦʪè. 

ɿʘʙʦʣʝʚʘʥʠʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 1950 ʛ. ʚ ʉʐɸ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ 

ʧʦ ʚʩʝʡ ɸʤʝʨʠʢʝ. ɺ 1981 ʛ. ʡʝʨʩʠʥʠʦʟ ʧʦʷʚʠʣʩʷ ʚʦ ʌʨʘʥʮʠʠ ʠ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʩʪʨʘʥʝ, ʘ 

ʟʘʪʝʤ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ʄʠʨʟʦʝʚʘ, 2002). ɿʘʙʦʣʝʚʘʥʠʝ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʀʪʘʣʠʠ, ɸʥʛʣʠʠ, ɻʝʨʤʘʥʠʠ, ʅʦʨʚʝʛʠʠ, ʥʘ ɹʣʠʞʥʝʤ ʚʦʩʪʦʢʝ, ʚ ɸʟʠʠ, ʚ ɸʚʩʪʨʘʣʠʠ, ʖʞʥʦʡ ɸʤʝʨʠʢʝ 

(ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ, 2014). ʁʝʨʩʠʥʠʦʟ ʚ ʦʩʥʦʚʥʦʤ ʧʦʨʘʞʘʝʪ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʚ ʧʨʝʩʥʳʭ ʚʦʜʘʭ (ʥʝʨʢʫ, 

ʯʘʚʳʯʫ, ʢʠʞʫʯʘ, ʛʦʨʙʫʰʫ, ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʣʦʩʦʩʷ, ʘʤʝʨʠʢʘʥʩʢʫʶ ʧʘʣʠʶ ʠ ʦʩʦʙʝʥʥʦ ʨʘʜʫʞʥʫʶ 

ʬʦʨʝʣʴ (ʄʠʨʟʦʝʚʘ, 2002). ɺʦʟʙʫʜʠʪʝʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʫ ʩʠʛʘ, ʙʦʣʴʰʝʨʦʪʦʛʦ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʢʫʥʷ, ʦʩʝʪʨʘ, ʞʠʨʥʦʛʦʣʦʚʦʛʦ ʛʦʣʴʷʥʘ, ʦʢʫʥʷ, ʨʘʢʦʚ (ɻʨʠʮʠʥʢ̫ ʠ ʜʨ., 2008). 

ɿʘʙʦʣʝʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʫ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, ʪʶʨʙʦ, ʣʘʚʨʘʢʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ 

ʤʦʨʩʢʠʭ ʬʝʨʤʘʭ (ʄʠʨʟʦʝʚʘ, 2002). ɿʘʨʘʞʝʥʠʝ ʨʳʙ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ ʚʦʜʫ ʠ ʵʢʩʢʨʝʤʝʥʪʳ 

ʠʥʚʘʟʠʨʦʚʘʥʥʦʡ ʨʳʙʳ (Sirvas-Cornej, Sanchez-Robinet, Pena-Dominguez, 2011). ɿʘʙʦʣʝʚʘʥʠʝ ʚʳʟʳʚʘʝʪ 

ʧʦʢʨʘʩʥʝʥʠʝ  ʯʝʣʶʩʪʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʨʘʟʨʫʰʝʥʠʝʤ ʠ ʢʨʦʚʦʪʝʯʝʥʠʝʤ ʠʟ ʥʠʭ. ʋ ʟʘʙʦʣʝʚʰʠʭ ʨʳʙ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʛʝʤʦʨʨʘʛʠʠ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʥʘ ʞʘʙʨʘʭ, ʙʨʶʰʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫ ʘʥʫʩʘ ʠ ʦʩʥʦʚʘʥʠʷ 

ʧʣʘʚʥʠʢʦʚ. ʋ ʨʳʙ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʵʢʟʦʬʪʘʣʴʤ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʣʝʧʦʪʝ. ʆʥʘ ʧʝʨʝʩʪʘʝʪ ʧʠʪʘʪʴʩʷ, 

ʜʝʨʞʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʨʘʞʝʥʠʷ ʞʘʙʝʨʥʳʭ ʢʨʳʰʝʢ ʥʘʙʣʶʜʘʝʪʩʷ 

ʢʨʦʚʦʪʝʯʝʥʠʝ. ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʫ ʟʘʙʦʣʝʚʰʠʭ ʨʳʙ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʝʤʠʷ 

ʙʨʶʰʠʥʳ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʉʝʣʝʟʝʥʢʘ, ʧʝʯʝʥʴ, ʧʦʯʢʠ ʫʚʝʣʠʯʝʥʳ. ɹʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʚ ʤʦʣʥʠʝʥʦʩʥʦʡ 

ʦʩʪʨʦʡ, ʧʦʜʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʭ (ʄʠʨʟʦʝʚʘ, 2000). ʇʨʠ ʦʩʪʨʦʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʘʷ ʛʠʙʝʣʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙ. ʆʙʳʯʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ. 

ʍʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ, ʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʤʝʩʷʮʝʚ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʪʦʨʥʳʝ ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʷ (Vigneulle, 1997). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩ 2010 ʛ. ʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠ.̫ ɿʘ ʩʯʝʪ ʤʘʩʩʦʚʦʡ 

ʛʠʙʝʣʠ ʠ ʧʦʨʯʠ ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʥʦʩʠʪ ʪʷʞʝʣʳʡ ʫʨʦʥ ʨʳʙʦʚʦʜʥʳʤ 

ʭʦʟʷʡʩʪʚʘʤ. ʊʘʢʞʝ Y. ruckeri ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʦʪ ʱʫʢʠ, ʫʛʨʷ, ʢʘʨʧʘ, ʧʣʦʪʚʳ, ʦʩʝʪʨʦʚ, ʥʘʣʠʤʘ (ɿʘʚʴʷʣʦʚʘ 

ʠ ʜʨ., 2015). ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʏʘʩʪʦ ʙʝʩʢʦʥʪʨʦʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ 

ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ (ɿʘʚʴʷʣʦʚʘ, ɹʦʛʜʘʥʦʚʘ, ʐʝʧʝʪʦʚ, 

2014).  ɼʠʘʛʥʦʟ ʥʘ ʡʝʨʩʠʥʠʦʟ  ʩʪʘʚʷʪ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʪʘʥʦʚʢʠ 

ʙʠʦʧʨʦʙʳ (ʉʙʦʨʥʠʢ ʠʥʩʪʨʫʢʮʠʡʧʦ ʙʦʨʴʙʝ é, 1999). ɺ ʈʦʩʩʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʡʝʨʩʠʥʠʦʟʘ 

ʨʘʟʨʘʙʦʪʘʥ ʀʌɸ (ɼʨʦʰʥʝʚ ʠ ʜʨ., 2015). ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʙʫʜʠʪʝʣʷ ʡʝʨʩʠʥʠʦʟʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʇʎʈ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ 

(ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2014; ɿʘʚʴʷʣʦʚʘ ʠ ʜʨ., 2014, ɿʘʚʴʷʣʦʚʘ ʠ ʜʨ., 2015). 

ʇʝʨʦʨʘʣʴʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʡʝʨʩʠʥʠʦʟʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʝʚʝʨʥʦʡ 

ʀʨʣʘʥʜʠʠ, ʚ ɻʨʝʮʠʠ (Gould, 2002). ɺ ʈʦʩʩʠʠ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʡʝʨʩʠʥʠʦʟʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʀʕɺ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʡʝʨʩʠʥʠʦʟʘ ʦʩʥʦʚʘʥʘ  ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʚ 

ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʩʪʨʦʛʦʤ ʚʳʧʦʣʥʝʥʠʠ ʨʳʙʦʚʦʜʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ  ʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʪʝʨʘʧʠʠ (ɻʨʠʮʠʥʷʢ ʠ ʜʨ., 2008). 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ  ʚʦʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʫ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. 
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ɼʀʅɸʄʀʂɸ ʉʊʈʋʂʊʋʈʓ ʈʓɹʅʆɻʆ ʅɸʉɽʃɽʅʀʗ   

ɹɸʉʉɽʁʅɸ ʈɽʂʀ ʖʈʀɹɽʁ (ʇʆʃʋʆʉʊʈʆɺ ʗʄɸʃ) 

ɺ.ɼ. ɹʦʛʜʘʥʦʚ, ʆ.ɸ. ɻʦʩʴʢʦʚʘ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ;  

ʝ-mail: bogdanov@ipae.uran.ru 

 ʈʳʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ï ʢʦʥʝʯʥʦʝ ʪʨʦʬʠʯʝʩʢʦʝ ʟʚʝʥʦ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʨʝʩ ʢ 

ʠʟʫʯʝʥʠʶ ʝʛʦ ʜʠʥʘʤʠʢʠ, ʚʠʜʦʚʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʝʘʢʮʠʠ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʩʚʦʝʥʠʷ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʉʠʙʠʨʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʠ ʠʭ ʨʳʙʥʳʭ 

ʨʝʩʫʨʩʦʚ.  

ʖʨʠʙʝʡ ï ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʨʝʢʘ ʗʤʘʣʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 462,5 ʢʤ, ʦʙʨʘʟʫʝʪʩʷ ʩʣʠʷʥʠʝʤ ʨʝʢ 

ʃʝʚʳʡ ʠ ʇʨʘʚʳʡ ʖʨʠʙʝʡ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʢʨʫʧʥʳʭ ʦʟʝʨ ʉʨʝʜʥʝʛʦ ʗʤʘʣʘ ʗʨʘʪʦ 1-ʝ ʠ ʗʨʘʪʦ 2-ʝ (ʠʭ 

ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 247 ʢʤ
2
 ʠ 154 ʢʤ

2
), ʚʧʘʜʘʝʪ ʚ ʖʨʠʙʝʡʩʢʠʡ ʟʘʣʠʚ ɹʘʡʜʘʨʘʮʢʦʡ 

ʛʫʙʳ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʦʙʠʪʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʮʝʥʥʳʭ ʣʦʩʦʩʝʚʳʭ ʠ ʩʠʛʦʚʳʭ ʨʳʙ, ʠʟʜʘʚʥʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʤʳʩʣʦʤ (ʇʨʠʨʦʜʘ ʗʤʘʣʘ, 1995). ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 1990-ʭ ʛʦʜʘʭ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʘʨʢʪʠʯʝʩʢʦʛʦ ʛʦʣʴʮʘ ʠ ʨʷʜʘ ʧʦʧʫʣʷʮʠʡ ʩʠʛʦʚʳʭ ʨʳʙ ʩʥʠʟʠʣʘʩʴ ʜʦ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ɹʦʛʜʘʥʦʚ ʠ ʜʨ., 2000; ɻʦʩʴʢʦʚʘ, ɻʘʚʨʠʣʦʚ, 2006). ʆ ʨʝʟʢʦʤ ʧʘʜʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʮʝʥʥʳʭ ʨʳʙ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʝʢʨʘʱʝʥʠʝ  ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ ʢʨʫʧʥʳʭ 

ʦʟʝʨʘʭ ʗʤʘʣʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʠʩʪʦʢʘʭ ʨ. ʖʨʠʙʝʡ), ʢʦʪʦʨʳʡ ʩʪʘʣ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤ ʠʟ-ʟʘ 

ʧʦʜʨʳʚʘ ʟʘʧʘʩʦʚ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʩʠʪʫʘʮʠʠ ʚ ʪʦʤ, ʯʪʦ ʦʩʢʫʜʝʥʠʝ ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʠʟʦʰʣʦ ʚ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʪʨʦʥʫʪʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʝʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨ. ʖʨʠʙʝʡ ʧʝʨʝʩʝʢʘʝʪ 

ʪʨʘʩʩʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ çʆʙʩʢʘʷ-ɹʦʚʘʥʝʥʢʦʚʦè. ɺ 2009 ʛ. ʥʘ ʪʨʘʩʩʝ ʩʦʦʨʫʞʝʥ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʚ 

ɿʘʧʦʣʷʨʴʝ ʤʦʩʪ (4 ʢʤ) ʥʘ 110 ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʧʦʨʘʭ ʯʝʨʝʟ ʨ. ʖʨʠʙʝʡ, ʢʦʪʦʨʳʡ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʩ 

ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʚ ʧʦʡʤʝ ʠ ʠʟʙʝʞʘʪʴ ʥʘʨʫʰʝʥʠʷ 

ʙʝʨʝʛʦʚ. ʉʦʭʨʘʥʷʶʪʩʷ ʧʫʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʯʝʚʦʢ ʦʣʝʥʝʚʦʜʦʚ. ʊʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʖʨʠʙʝʡ 

ʚʢʣʶʯʝʥʘ ʚ ʩʦʩʪʘʚ ʆʆʇʊ (ʖʞʥʦ-ʗʤʘʣʴʩʢʠʡ ʫʯʘʩʪʦʢ ʗʤʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʘʟʥʠʢʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʝʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 3676300 ʛʘ). ʆʭʨʘʥʷʝʤʳʤʠ ʚʠʜʘʤʠ ʨʳʙ ʥʘ 

mailto:bogdanov@ipae.uran.ru
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ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʷʚʣʷʶʪʩʷ ʘʨʢʪʠʯʝʩʢʠʡ ʛʦʣʝʮ, ʤʫʢʩʫʥ, ʯʠʨ ʠ ʩʠʛ-ʧʳʞʴʷʥ (ʣʦʚ ʟʘʧʨʝʱʝʥ ʩ 1 

ʩʝʥʪʷʙʨʷ ʧʦ 5 ʥʦʷʙʨʷ). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʖʨʠʙʝʡ ʥʘʯʘʣʠʩʴ ʚ 1990 ʛ. ʜʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʩʩʳ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1997, 2004, 2015 ʛʛ. ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʳ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʝʝ ʠʟʤʝʥʝʥʠʡ ʧʦ ʛʦʜʘʤ ʚ 

ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʘʭ (ʦʟʝʨʘ, ʩʦʨʳ ʠ ʨʫʩʣʦ)   ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʝʨʭʦʚʴʷ ʠ ʥʠʟʦʚʴʷ ʨʝʢʠ. 

ʇʦʡʤʝʥʥʦʝ ʦʟʝʨʦ ʇʦʥʪʵʡʪʦ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʨʝʢʦʡ ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ, ʦʩʪʘʣʴʥʳʝ ʦʟʝʨʘ ʧʦʩʪʦʷʥʥʦ 

ʩʦʦʙʱʘʶʪʩʷ ʩ ʨʝʯʥʳʤ ʨʫʩʣʦʤ. 

ɺ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʚ 1997 ʛ. ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ  ʧʨʝʜʩʪʘʚʣʝʥ ʰʝʩʪʴʶ ʚʠʜʘʤʠ. ʆʢʦʣʦ ʪʨʝʪʠ 

ʫʣʦʚʘ ʩʦʩʪʘʚʣʷʣ ʩʠʛ-ʧʳʞʴʷʥ, ʚʪʦʨʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʙʳʣʘ ʱʫʢʘ (26 %), ʝʡ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʣʘ ʧʝʣʷʜʴ 

(23 %). ɼʦʣʷ ʯʠʨʘ ʩʦʩʪʘʚʣʷʣʘ 15,4 %.  ʅʘʠʙʦʣʝʝ ʨʝʜʢʠʤʠ ʙʳʣʠ ʤʫʢʩʫʥ ʠ ʥʘʣʠʤ. ɺ ʠʶʥʝ-ʠʶʣʝ 2015 ʛ. 

ʚʳʷʚʣʝʥʦ 5 ʚʠʜʦʚ, ʧʨʠʯʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʟʘ 1997 ʛ., ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ 

ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʩʠʛʘ-ʧʳʞʴʷʥʘ ʥʝ ʚʩʪʨʝʯʘʣʩʷ ʤʫʢʩʫʥ, ʨʝʟʢʦ ʫʧʘʣʘ ʜʦʣʷ ʯʠʨʘ (ʜʦ 3ï5 %), ʟʘʤʝʪʥʦ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʱʫʢʠ (ʧʦʩʣʝ ʥʝʨʝʩʪʘ ʤʠʛʨʠʨʦʚʘʚʰʝʡ ʚ ʠʶʣʝ ʥʘ ʥʘʛʫʣ ʚ ʜʨʫʛʠʝ 

ʫʯʘʩʪʢʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ). ɺ 2015 ʛ. ʚʧʝʨʚʳʝ ʦʪʤʝʪʠʣʠ ʝʣʴʮʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ. ɺʦʟʤʦʞʥʦ, ʠʜʝʪ 

ʧʨʦʮʝʩʩ ʨʘʩʩʝʣʝʥʠʷ ʵʪʦʛʦ ʙʦʨʝʘʣʴʥʦʛʦ ʚʠʜʘ (ʕʢʦʣʦʛʠʷ ʨʳʙ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, 2006) ʠʟ 

ʗʨʘʪʠʥʩʢʠʭ ʦʟʝʨ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ. 1). ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʫʣʦʚʦʚ ʚ ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʘʭ ʚʝʨʭʦʚʴʝʚ ʨʝʢʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʚʳʣʦʚʘ ʥʘ 

ʧʨʦʤʳʩʣʦʚʦʝ ʫʩʠʣʠʝ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʡʤʘʥʥʳʭ ʨʳʙ ʚ ʩʝʪʴ ʜʣʠʥʦʡ 30 ʤ ʟʘ ʦʜʥʠ ʩʫʪʢʠ) (ʪʘʙʣ. 1, 2).  
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ɼʦʣʷ ʚʠʜʘ

ʉʠʛ-ʧʳʞʴʷʥʇʝʣʷʜ ʏɹʠʨ ʄʫʢʩʫʥʑʫʢʘ ʅʘʣʠʤɽʣʝʮ
 

ʈʠʩ. 1. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʖʨʠʙʝʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ  

ʉʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʠʛ-ʧʳʞʴʷʥ. ʉ ʛʦʜʘʤʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

ʜʦʣʷ ʧʝʣʷʜʠ (ʩ 0,6 ʜʦ 19,2%). ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʠʨʘ ʚ ʫʣʦʚʘʭ ʠʟʤʝʥʠʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʦʣʠ ʤʫʢʩʫʥʘ ʠ ʨʷʧʫʰʢʠ ʙʳʣʠ ʥʝʚʳʩʦʢʠʤʠ, ʥʦ ʩ ʛʦʜʘʤʠ ʩʥʠʟʠʣʠʩʴ. 

ʊʘʙʣʠʮʘ 1. ʋʣʦʚʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʖʨʠʙʝʡ, ʵʢʟ./ʩʝʪʴ ʚ ʩʫʪʢʠ, 1997 ʛ. 

ʉʪʘʥʮʠʠ ʏʠʨ 
ʉʠʛ-

ʧʳʞʴʷʥ 
ʇʝʣʷʜʴ ʑʫʢʘ ʅʘʣʠʤ ʄʫʢʩʫʥ 

ʉʨ. ʚʳʣʦʚ  

ʧʦ  ʩʪʘʥʮʠʠ 

ʀʩʪʦʢʠ ʨ. ʖʨʠʙʝʡ 1,0 1,0 0 2,1 0,3 0 0,73 

ʈ. ʃʝʚʳʡ ʖʨʠʙʝʡ 10,2 6,9 5,7 7,8 0 0,4 5,17 

ʈ. ʇʨʘʚʳʡ ʖʨʠʙʝʡ 0,5 0,5 0,5 1,0 0 0 0,42 

ʆʟ. ʖʥʪʦ 1,6 6,4 6,4 0 0 0 2,4 

ʇʨʦʪʦʢʘ ʄʷʜʳʶʥ 1,5 8,4 4,4 3,2 0 0 2,92 

ʉʨ. ʚʳʣʦʚ ʧʦ ʚʠʜʫ 2,96 4,64 3,4 2,82 0,06 0,08 2,33 

ʊʘʙʣʠʮʘ 2. ʋʣʦʚʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʖʨʠʙʝʡ, ʵʢʟ./ʩʝʪʴ ʚ ʩʫʪʢʠ, 2015 ʛ. 

ʉʪʘʥʮʠʠ ʏʠʨ 
ʉʠʛ-

ʧʳʞʴʷʥ 
ʇʝʣʷʜʴ ʑʫʢʘ ɽʣʝʮ 

ʉʨ. ʚʳʣʦʚ 

ʧʦ  ʩʪʘʥʮʠʠ 

ʈ. ʃʝʚʳʡ ʖʨʠʙʝʡ 0 2,2 0 0 0 0,44 

ʆʟ. ʗʨʘʪʦ 2-ʝ 1,6 10,8 6,2 4,6 0 4,64 

ʆʟ. ʊʵʪʦʪʦ 1,1 5,3 5,9 9,1 0 4,28 

ʈ. ʖʨʠʙʝʡ 0 0 0 0 0 0 

ʂʫʨʴʷ (ʨ. ʖʨʠʙʝʡ) 0 2,3 0,8 9,1 2,3 2,9 

ʉʨ. ʚʳʣʦʚ ʧʦ   ʚʠʜʫ  0,54 4,12 2,58 4,56 0,46 2,45 
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ɺ 2015 ʛ., ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʙʳʣ ʩʠʛ-ʧʳʞʴʷʥ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

1997 ʛ. ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ ʯʠʨʘ, ʩʪʘʣʦ ʤʝʥʴʰʝ ʧʝʣʷʜʠ, ʥʦ ʚʳʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʱʫʢʠ, ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʧʦʷʚʠʣʩʷ ʝʣʝʮ. ɺ 1997 ʛ. ʙʦʣʴʰʝ ʨʳʙʳ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʚ ʨʫʩʣʝ ʨʝʢʠ ʃʝʚʳʡ ʖʨʠʙʝʡ, ʚ 

2015 ʛ. ï ʚ ʦʟʝʨʘʭ, ʧʨʠʯʝʤ ʩʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʚʳʣʦʚ ʥʘ ʦʜʥʦ ʧʨʦʤʳʩʣʦʚʦʝ ʫʩʠʣʠʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ 

ʥʠʟʢʠʡ ʠ ʟʘ ʨʷʜ ʣʝʪ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʩʷ (2,33ï2,45 ʵʢʟ./ʩʝʪʴ ʚ ʩʫʪʢʠ).  

ɺ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʨʷʜʦʤ ʚʠʜʦʚ 

ï ʦʪ 9 ʜʦ 12 ʚ ʨʘʟʥʳʝ ʛʦʜʳ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ ʚ ʫʣʦʚʘʭ ʚ ʥʠʟʦʚʴʷʭ ʨ. ʖʨʠʙʝʡ, % 

ɺʠʜ ʨʳʙʳ 
1990 ʛ.  

(ʠʶʣʴ-ʦʢʪʷʙʨʴ) 

2004 ʛ. 

(ʠʶʣʴ) 

2015 ʛ. 

(ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ) 

ɻʦʨʙʫʰʘ 0 0 1,7 

ɸʨʢʪʠʯʝʩʢʠʡ ʛʦʣʝʮ  0,6 0 0 

ʉʠʛ-ʧʳʞʴʷʥ 58,4 21,7 45,8 

ʇʝʣʷʜʴ 0,6 11,4 19,2 

ʏʠʨ 14,6 16,3 13,0 

ʄʫʢʩʫʥ 4,3 2,4 1,5 

ʈʷʧʫʰʢʘ ʩʠʙʠʨʩʢʘʷ 5,4 0,3 1,7 

ʊʫʛʫʥ 0 0,3 0 

ʆʤʫʣʴ 0,1 0 0 

ʂʦʨʶʰʢʘ 5,1 0 0 

ʑʫʢʘ 6,1 17,2 6,2 

ʅʘʣʠʤ 3,0 0,3 3,8 

ɪʨ h 0,5 0 0,3 

ɽʣʝʮ 1,3 30,1 6,7 

ʀʩʩʣʝʜʦʚʘʥʦ, ʵʢʟ. 982 332 583 

ɺ 2004 ʛ. ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʱʫʢʠ ʠ ʝʣʴʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛ., ʚ 2015 ʛ. ʦʥʘ ʚʥʦʚʴ 

ʫʤʝʥʴʰʠʣʘʩʴ. ɺ 2000-ʝ ʛʦʜʳ ʠʩʯʝʟ ʠʟ ʫʣʦʚʦʚ ʘʨʢʪʠʯʝʩʢʠʡ ʛʦʣʝʮ, ʧʦʷʚʠʣʩʷ ʜʨʫʛʦʡ ʚʠʜ ʣʦʩʦʩʝʚʳʭ ʨʳʙ 

ï ʛʦʨʙʫʰʘ (ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʈʦʩʩʠʠ), ʥʦ ʝʝ ʟʘʭʦʜʳ ʚ ʨ. ʖʨʠʙʝʡ ʥʝ ʝʞʝʛʦʜʥʳ, 

ʠ ʦʥʘ ʤʘʣʦʯʠʩʣʝʥʥʘ. ʆʪʩʫʪʩʪʚʠʝ ʢʦʨʶʰʢʠ ʚ 2000-ʝ ʛʦʜʳ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʥʘʯʘʣʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʛʜʘ ʦʪʥʝʨʝʩʪʠʚʰʘʷʩʷ ʢʦʨʶʰʢʘ ʩʢʘʪʳʚʘʝʪʩʷ ʥʘ ʥʘʛʫʣ ʚ ʖʨʠʙʝʡʩʢʠʡ ʟʘʣʠʚ. ʊʫʛʫʥ, 

ʦʤʫʣʴ ʠ ʝʨʰ ʙʳʣʠ ʩʘʤʳʤʠ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʚʠʜʘʤʠ. ɺ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʨʳʙ 

ʦʪʣʠʯʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʩʝʟʦʥʥʳʤʠ ʤʠʛʨʘʮʠʷʤʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʥʘʛʫʣ ʚ ʧʝʨʠʦʜ 

ʧʘʚʦʜʢʘ (ʨʠʩ. 2).  

ɺ ʦʟ. ʇʦʥʪʵʡʪʦ, ʠʤʝʶʱʠʤ ʩʚʷʟʴ ʩ ʨʝʢʦʡ ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ, ʚ 1990 ʛ. ʜʦʤʠʥʠʨʦʚʘʣ ʯʠʨ. 

ɺ 2004 ʛ. ʧʦʩʣʝ ʟʠʤʥʝʛʦ ʟʘʤʦʨʘ ʦʟʝʨʦ ʙʳʣʦ ʙʝʟʨʳʙʥʳʤ ʠ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʥʝ ʟʘʣʠʚʘʣʦʩʴ, ʚ 

2015 ʛ. ʚʦʜʦʝʤ ʠʩʧʦʣʴʟʦʚʘʣʘ ʜʣʷ ʥʘʛʫʣʘ   ʧʝʣʷʜʴ. ʆʩʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʟʝʨʘ ʧʦʩʪʦʷʥʥʦ 

ʩʦʦʙʱʘʶʪʩʷ ʩ ʨʝʯʥʳʤ ʨʫʩʣʦʤ. ɺ 1990 ʛ. ʚ ʦʟʝʨʝ ʚ ʫʩʪʴʝ ʧʨʦʪʦʢʠ ʉʦʭʦʥʪʦʩʝ ʚʩʪʨʝʯʘʣʘʩʴ ʪʦʣʴʢʦ 

ʧʝʣʷʜʴ. ɺ ʦʟ. ʊʵʪʦʪʦ, ʗʨʦʢʘʪʦ ʠ ʉʘʨʘʶʨʘʭʘʪʦ ʧʨʝʦʙʣʘʜʘʣ ʩʠʛ-ʧʳʞʴʷʥ, ʤʝʥʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʳʣʠ 

ʯʠʨ ʠʣʠ ʧʝʣʷʜʴ, ʘ ʚ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʚʦʜʦʝʤʘʭ ʥʘʛʫʣʠʚʘʣʩʷ ʪʫʛʫʥ (ɻʘʚʨʠʣʦʚ, 2010). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ  ʧʦʩʪʦʷʥʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʣʦʚʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʖʨʠʙʝʡ ʚ ʪʝʯʝʥʠʝ  ʨʷʜʘ ʣʝʪ ʧʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɺʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʯʠʨʘ, ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʤʫʢʩʫʥ, ʥʝ ʦʙʥʘʨʫʞʝʥ 

ʘʨʢʪʠʯʝʩʢʠʡ ʛʦʣʝʮ, ʦʪʤʝʯʝʥ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʠʜ ï ʛʦʨʙʫʰʘ. ʀʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʨʳʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʚʦʜʦʝʤʦʚ ʜʣʷ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʦʩʪ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʧʨʦʩʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʮʝʥʥʫʶ ʨʳʙʫ ʚ ʩʚʷʟʠ ʩ ʦʩʚʦʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʪʨʘʥʟʠʪʦʤ ʠʭ ʧʝʨʩʦʥʘʣʘ ʧʦ ʪʨʘʩʩʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ʂʦʩʚʝʥʥʦ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ  ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʠʛʘ-ʧʳʞʴʷʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʠʛʦʚʳʭ ʨʳʙ, ʘ ʪʘʢʞʝ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʱʫʢʠ ʠ 

ʝʣʴʮʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ. ʅʘʰʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʧʫʣʷʮʠʡ 

ʩʠʛʦʚʳʭ ʨʳʙ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʖʨʠʙʝʡ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ ʧʦʡʤʝʥʥʳʝ ʠ ʚʝʨʭʦʚʳʝ ʦʟʝʨʘ (ʗʨʘʪʦ 1-

ʝ ʠ ʗʨʘʪʦ 2-ʝ), ʘ ʪʘʢʞʝ ʟʘʣʠʚʳ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ. 
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ʉʦʭʦʥʪʦʩʸ

1990 ʛ.  ɼʦʣʷ ʚʠʜʘ

ʏʠʨʉʠʛ-ʧʳʞʴʷʥʇʝʣʷʜʄɹʫʢʩʫʥʑʫʢʘʊʫʛʫʥ 

ʈʠʩ.  2.  ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ  ʨʳʙ ʚ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʖʨʠʙʝʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʇʨʦʛʨʘʤʤʘʤ ʋʨʆ ʈɸʅ, ʧʨʦʝʢʪʳ  ˉ 15-15-4-28 ʠ 15-12-4-28. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʦʛʜʘʥʦʚ ɺ.ɼ., ɹʦʛʜʘʥʦʚʘ ɽ.ʅ., ɻʦʩʴʢʦʚʘ ʆ.ɸ., ʄʝʣʴʥʠʯʝʥʢʦ ʀ.ʇ. 2000. ʈʝʪʨʦʩʧʝʢʪʠʚʘ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʗʤʘʣʝ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ "ɽʢʘʪʝʨʠʥʙʫʨʛ", 2000, 88 ʩ.  

ɻʘʚʨʠʣʦʚ ɸ.ʃ. 2010. ʄʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʛʫʥʘ ʨʝʢʠ ʖʨʠʙʝʡ (ɿʘʧʘʜʥʳʡ ʗʤʘʣ) // ʄʘʪʝʨ. 

ʄʝʞʜʫʥʘʨʦʜ. ʅʘʫʯ.-ʧʨʦʠʟʚ. ʉʦʚʝʱ. çɹʠʦʣʦʛʠʷ, ʙʠʦʪʝʭʥʠʢʘ ʨʘʟʚʝʜʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʩʠʛʦʚʳʭ ʨʳʙè. 

ʊʶʤʝʥʴ: ɻʦʩʨʳʙʮʝʥʪʨ. ʉ. 97ï101. 

ɻʘʚʨʠʣʦʚ ɸ.ʃ., ɻʦʩʴʢʦʚʘ ʆ.ɸ. 2006. ʂ ʠʟʫʯʝʥʠʶ ʠʭʪʠʦʬʘʫʥʳ ʨ. ʖʨʠʙʝʡ (ʙʘʩʩʝʡʥ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ) // ɹʠʦʪʘ 

ʗʤʘʣʘ ʠ ʧʨʦʙʣʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ / ʅʘʫʯ. ʚʝʩʪʥʠʢ. ʉʘʣʝʭʘʨʜ. ɺʳʧ. 1 (38). ʉ. 99-103. 

ʇʨʠʨʦʜʘ ʗʤʘʣʘ.1995 / ʆʪʚ. ʨʝʜ. ʃ.ʅ. ɼʦʙʨʠʥʩʢʠʡ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋʀʌ ʅʘʫʢʘ, 439 ʩ.  

ʕʢʦʣʦʛʠʷ ʨʳʙ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 2006 / ʇʦʜ ʥʘʫʯ. ʨʝʜ. ɼ.ʉ. ʇʘʚʣʦʚʘ, ɸ.ɼ. ʄʦʯʝʢʘ. ʄ.: ʊʦʚ-ʚʦ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ ʂʄʂ, 596 ʩ.  

  

 

ʈʓɹʓ ʀ ʈʓɹʅʓʁ ʇʈʆʄʓʉɽʃ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ʍɸʊɸʅɻʀ 

ʖ.ɺ. ɹʫʜʠʥ  

ʌɻɹʅʋ çʅʀʀ ʵʢʦʣʦʛʠʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚè, ʛ. ʂʨʘʩʥʦʷʨʩʢ; 

nii_erv@mail.ru, budin0510@mail.ru 

ʈʝʢʘ ʍʘʪʘʥʛʘ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʤʦʨʷ ʃʘʧʪʝʚʳʭ. ɼʣʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 227 ʢʤ, ʦʙʨʘʟʦʚʘʥʘ 

ʩʣʠʷʥʠʝʤ ʨʝʢ ʍʝʪʳ (604 ʢʤ) ʠ ʂʦʪʫʷ (1409 ʢʤ). ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ 364 ʪʳʩ. 

ʢʤ
2
. ʈʝʯʥʘʷ ʩʝʪʴ ʙʘʩʩʝʡʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ. (ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈ, 1964). 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʠ ʦʙʠʪʘʝʪ 35 ʚʠʜʦʚ ʨʳʙ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 14 ʩʝʤʝʡʩʪʚʘʤ (ʃʫʢʴʷʥʯʠʢʦʚ, 

1967). ʇʨʦʤʳʩʣʦʚʘʷ ʠʭʪʠʦʬʘʫʥʘ ʙʘʩʩʝʡʥʘ ʚʢʣʶʯʘʝʪ ʛʦʣʴʮʦʚ, ʭʘʨʠʫʩʘ, ʩʠʛʦʚʳʭ (ʦʤʫʣʴ, ʩʠʛ, ʤʫʢʩʫʥ, 

ʯʠʨ, ʧʝʣʷʜʴ, ʨʷʧʫʰʢʘ, ʪʫʛʫʥ), ʢʦʨʶʰʢʫ, ʥʘʣʠʤʘ, ʱʫʢʫ, ʦʢʫʥʷ. 

ʉʠʛʦʚʳʝ ï ʩʘʤʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʚʳʰʝ 80% 
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ʦʙʱʝʛʦ ʚʳʣʦʚʘ ʧʦ ʙʘʩʩʝʡʥʫ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1980-ʭ ʛʦʜʦʚ ʫʣʦʚʳ ʩʠʛʦʚʳʭ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 691 ʜʦ 

1165 ʪ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʜʦʙʳʯʘ ʩʦʩʪʘʚʣʷʣʘ 915 ʪ. ʉ 1992 ʧʦ 2006 ʛʛ. ʚʳʣʦʚ ʩʠʛʦʚʳʭ ʝʞʝʛʦʜʥʦ 

ʩʥʠʞʘʣʩʷ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʙʳʯʘ ʦʪʤʝʯʝʥʘ ʚ 1998 ʛ. ï 239 ʪ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʣʦʚʳ ʥʘʯʘʣʠ 

ʚʦʟʨʘʩʪʘʪʴ, ʚ 2015 ʛ. ʧʦ ʜʘʥʥʳʤ ʧʨʦʤʳʩʣʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʜʦʙʳʪʦ 447 ʪ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʤʳʩʣʘ ʦʩʥʦʚʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʚ 

ʙʘʩʩʝʡʥʝ. 

ʉʠʛ-ʧʳʞʴʷʥ ï Coregonus lavaretus pidschian (Gmelin, 1789). ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʍʘʪʘʥʛʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʦʟʸʨʥʦʡ, ʦʟʸʨʥʦ-ʨʝʯʥʦʡ ʠ ʨʝʯʥʦʡ (ʨ. ʇʦʧʠʛʘʡ) ʬʦʨʤʘʤʠ. ʇʨʦʤʳʩʝʣ ʚʝʜʸʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʜʦ 60% ʫʣʦʚʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʝʢʠ. ɼʦʙʳʯʘ ʩʠʛʘ ʜʦ 1990-ʭ ʛʦʜʦʚ 

ʩʦʩʪʘʚʣʷʣʘ 60ï100 ʪ. ɺ 1991-2014 ʛʛ. ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʣʦʚ ï ʦʪ 26 ʜʦ 57 ʪ. ɺ 2015 ʛ. ʚʳʣʦʚʣʝʥʦ 50 ʪ 

ʩʠʛʘ, ʠʟ ʥʠʭ 23 ʪ ï ʚ ʨʝʢʘʭ ʠ 27 ʪ ï ʚ ʦʟʸʨʘʭ.  

ʄʫʢʩʫʥ ï Coregonus muksun (Pallas, 1814). ʗʚʣʷʝʪʩʷ ʧʦʣʫʧʨʦʭʦʜʥʳʤ ʚʠʜʦʤ, ʦʙʠʪʘʝʪ ʚ 

ʍʘʪʘʥʛʩʢʦʤ ʟʘʣʠʚʝ, ʛʫʙʝ ʠ ʜʝʣʴʪʝ, ʥʘ ʥʝʨʝʩʪ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʨ. ʍʝʪʘ ʠ ʠʩʪʦʢ ʨ. ʍʘʪʘʥʛʘ. ɺʳʣʦʚ ʤʫʢʩʫʥʘ 

ʚ 80-ʭ ʛʦʜʘʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 43 ʜʦ 117 ʪ. ʉ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʠ ʚʧʣʦʪʴ ʜʦ 2011 ʛ. ʚʳʣʦʚ ʤʫʢʩʫʥʘ ʥʝ 

ʧʨʝʚʳʰʘʣ 46 ʪ ʚ ʛʦʜ. ʉ 2012 ʧʦ 2014 ʛʛ. ʝʛʦ ʜʦʙʳʯʘ ʨʘʩʪʸʪ ʠ ʜʦʩʪʠʛʘʝʪ 59 ʪ, ʘ ʚ 2015 ʛ. ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʚʳʣʦʚʘ ʜʦ 51 ʪ.  

ʇʝʣʷʜʴ ï Coregonus peled (Gmelin, 1789). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʦʟʸʨʥʦ-ʨʝʯʥʦʡ ʚʠʜ. ɺ 1986-

1990 ʛʛ. ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʧʝʣʷʜʠ ʦʪ 18 ʜʦ 44 ʪ. ʆʢʦʣʦ 2/3 ʜʦʙʳʯʠ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʦʟʸʨʘ. ɺ 1991-2010 ʛʛ. 

ʫʣʦʚʳ ʧʝʣʷʜʠ ʩʥʠʟʠʣʠʩʴ ʠ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 1 ʜʦ 12 ʪ ʚ ʛʦʜ. ɺ 2011ï2014 ʛʛ. ʜʦʙʳʯʘ ʨʳʙʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʦʩʣʘ ï ʦʪ 16 ʜʦ 19 ʪ. ʋʯʪʸʥʥʳʡ ʚʳʣʦʚ ʚ 2015 ʛ. ï 16 ʪ.  

ʏʠʨ ï Coregonus nasus (Pallas, 1776). ɺ ʙʘʩʩʝʡʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʦʙʠʪʘʝʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʧʦʡʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʢʦʚʳʭ ʦʟʸʨʘʭ ʣʝʚʦʙʝʨʝʞʴʷ ʨʝʢ ʍʘʪʘʥʛʠ ʠ ʍʝʪʘ. ɺ 1980-ʭ ʛʦʜʘʭ 

ʚʳʣʦʚ ʝʛʦ ʢʦʣʝʙʘʣʩʷ ʦʪ 60 ʜʦ 100 ʪ. ɺ 1991-2010 ʛʛ. ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʦʚʘ, ʦʩʦʙʝʥʥʦ 

ʚ ʦʟʸʨʘʭ, ʧʨʦʤʳʩʝʣ ʨʳʙʳ ʩʥʠʟʠʣʩʷ ʜʦ 12 ʪ (1998 ʠ 2004 ʛʛ.), ʚ 2003 ʛ. ʯʠʨ ʚ ʫʣʦʚʘʭ ʥʝ ʫʯʠʪʳʚʘʣʩʷ. 

ɺ 2011-2014 ʛʛ. ʜʦʙʳʯʘ ʯʠʨʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 47 ʜʦ 62 ʪ. ɺ 2015 ʛ. ʚʳʣʦʚʣʝʥʦ 58 ʪ, ʠʟ ʥʠʭ 12 ʪ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʝʢʠ.  

ʈʷʧʫʰʢʘ ï Coregonus sardinella (Valenciennes, 1848). ʉʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ 

ʚʠʜ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 50ï70% ʚʩʝʡ ʜʦʙʳʯʠ. ɺ 1980-ʭ ʛʦʜʘʭ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʦʪ 440 

ʜʦ 938 ʪ. ɺ 1991-2014 ʛʛ. ʜʦʙʳʚʘʣʦʩʴ ʦʪ 121 ʜʦ 426 ʪ. ɺ 2015 ʛ. ʫʯʪʸʥʥʳʡ ʚʳʣʦʚ ʨʷʧʫʰʢʠ ʩʦʩʪʘʚʠʣ 

269 ʪ, ʠʟ ʥʠʭ ʚ ʨʝʢʘʭ ï 261 ʪ, ʚ ʦʟʸʨʘʭ ï 8 ʪ. 

ʊʫʛʫʥ ï Coregonus tugun (Pallas, 1814). ʆʙʠʪʘʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʨʝʢʝ ʍʝʪʘ. ɺ 1970-80-ʭ ʛʦʜʘʭ 

ʫʣʦʚʳ ʪʫʛʫʥʘ ʥʝ ʧʨʝʚʳʰʘʣʠ 2 ʪ, ʚ ʙʦʣʝʝ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ï 3ï6 ʪ. ʉ 1990-ʭ ʛʦʜʦʚ ʧʦ 2012 ʛ. ʜʦʙʳʯʘ 

ʨʳʙʳ ʩʪʘʪʠʩʪʠʢʦʡ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ. ɺ 2013ï2015 ʛʛ. ʚʳʣʦʚʣʝʥʦ ï ʧʦ 0,5 ʪ. 

ʆʤʫʣʴ ï Coregonus autumnalis (Pallas, 1776). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʦʣʫʧʨʦʭʦʜʥʦʡ ʚʠʜ, ʚ ʫʣʦʚʘʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʧʨʠʣʦʚ ʢ ʜʨʫʛʠʤ ʚʠʜʘʤ ʨʳʙ. ɺ 1970-80-ʭ ʛʦʜʘʭ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʜʦ 15 ʪ. ɺ 1996-

2000 ʛʛ. ʦʤʫʣʴ ʚ ʧʨʦʤʳʩʣʝ ʥʝ ʦʪʤʝʯʘʣʩʷ. ɺ 2001-2014 ʛʛ. ʚʳʣʦʚ ʨʳʙʳ ʥʝ ʧʨʝʚʳʰʘʣ 0,5ï3 ʪ. ɺ 2015 ʛ. 

ʚʳʣʦʚʣʝʥʦ 1,7 ʪ. 

ɻʦʣʴʮʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʢʪʠʯʝʩʢʠʤ ʛʦʣʴʮʦʤ ï Salvelinus alpinus 

(Linnaeus, 1758), ʙʦʛʘʥʠʜʩʢʠʤ ʛʦʣʴʮʦʤ ï Salvelinus boganidae (Berg, 1926) ʠ ʝʩʩʝʡʩʢʦʡ ʧʘʣʠʝʡ ï 

Salvelinus tolmachoffi (Berg, 1926). ʇʨʦʤʳʩʣʦʚʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʵʪʠ ʚʠʜʳ ʥʝ ʨʘʟʜʝʣʷʶʪʩʷ. ɺ 1986ï

2012 ʛʛ. ʫʣʦʚʳ ʛʦʣʴʮʦʚ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 8 ʜʦ 22 ʪ. ɺ 2013-2015 ʛ. ʚʳʣʦʚ ʛʦʣʴʮʦʚ ï ʦʪ 2,0 ʜʦ 10,5 ʪ.  

ʍʘʨʠʫʩ ï Thymallus arcticus (Pallas, 1776). ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʨ. ʍʝʪʘ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʦʟʸʨʘʭ. ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʜʦʙʳʚʘʝʪʩʷ ʢʘʢ ʧʨʠʣʦʚ ʢ ʜʨʫʛʠʤ ʨʳʙʘʤ. ʋʣʦʚʳ ʚ 

ʙʘʩʩʝʡʥʝ ʥʝʙʦʣʴʰʠʝ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 2ï6 ʪ. 

ʂʦʨʶʰʢʘ ï Osmerus mordax (Mitchill, 1815). ɼʦʙʳʚʘʝʪʩʷ ʚ ʍʘʪʘʥʛʩʢʦʡ ʛʫʙʝ ʟʠʤʦʡ ʚ ʩʣʦʞʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺʝʣʠʯʠʥʘ ʜʦʙʳʯʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʤʳʩʣʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʮʝʥʪʥʝʨʦʚ ʜʦ 12 ʪ. ɺ 1991-1995 ʛʛ. 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 1 ʪ. ʉ 1996 ʧʦ 2000 ʛʛ. ʠ ʚ 2003 ʛ. ʢʦʨʶʰʢʘ ʚ ʫʣʦʚʘʭ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ. 

ɺ 2001-2014 ʛ. ʝʸ ʜʦʙʳʚʘʣʠ ʦʪ 0,5 ʪ ʜʦ 3,5 ʪ. ɺ 2015 ʛ. ʢʦʨʶʰʢʠ ʙʳʣʦ ʚʳʣʦʚʣʝʥʦ 3,0 ʪ. 

ʅʘʣʠʤ ï Lota lota (Linnaeus, 1758). ɼʦʙʳʚʘʣʩʷ ʢʘʢ ʧʨʠʣʦʚ ʢ ʩʠʛʦʚʳʤ ʨʳʙʘʤ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʤʳʩʝʣ ʥʝ ʚʝʣʩʷ. ɺ 1986-1990 ʛʛ. ʫʣʦʚʳ ʥʘʣʠʤʘ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 60 ʜʦ 140 ʪ. 

ɺ 1991-2014 ʛʛ. ʥʘʣʠʤʘ ʜʦʙʳʚʘʣʠ ʦʪ 1 ʜʦ 52 ʪ. ɺ 2015 ʛ. ʚʳʣʦʚ ʥʘʣʠʤʘ ʩʦʩʪʘʚʠʣ 27 ʪ.  

ʑʫʢʘ ï Esox lucius (Linnʘʝus, 1758). ɺʳʣʘʚʣʠʚʘʝʪʩʷ ʚ ʨʝʢʘʭ ʠ ʦʟʸʨʘʭ ʙʘʩʩʝʡʥʘ. ɺ 1986-1990 ʛʛ. 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 74 ʪ, ʜʦ 60% ʜʦʙʳʯʠ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʦʟʸʨʘ. ʉ 1991 ʧʦ 2014 ʛʛ. ʫʣʦʚʳ 

ʱʫʢʠ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 2 ʜʦ 43 ʪ. ɺ 2015 ʛ. ʚʳʣʦʚʠʣʠ ʱʫʢʠ 39 ʪ, ʠʟ ʥʠʭ 17 ʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʟʸʨʘ.  

ʆʢʫʥʴ ï Perca fluviatilis (Linnaeus, 1758). ʆʙʠʪʘʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʸʤʘʭ. ɺʳʣʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʤʳʩʣʘ ʚ ʧʨʠʜʘʪʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʪ. 
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ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʤʳʩʣʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʠ ʜʘʪʠʨʫʶʪʩʷ ʥʘʯʘʣʦʤ XIX  ʚʝʢʘ (ɹʝʨʛ, 

1926). ɺ ʙʘʩʩʝʡʥʝ ʜʦ 1936 ʛ. ʧʨʦʤʳʩʝʣ ʨʳʙʳ ʥʦʩʠʣ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʷ 

ʚʳʣʦʚʣʝʥʥʘʷ ʨʳʙʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʣʠʯʥʳʭ ʥʫʞʜ (ʣʠʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ, ʟʘʛʦʪʦʚʢʘ ʥʘ ʟʠʤʫ ʨʳʙʳ, 

ʧʨʦʢʦʨʤ ʩʦʙʘʢ, ʧʨʠʚʘʜʘ ʧʫʰʥʳʭ ʟʚʝʨʝʡ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʚʧʣʦʪʴ ʜʦ 1942 ʛ., ʟʘʢʫʧ ʨʳʙʳ ʫ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦ ʋʧʨʘʚʣʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ. ɼʘʣʝʝ ʩ 1942 ʠ ʜʦ 1994 ʛʛ. 

ʜʦʙʳʯʝʡ ʨʳʙʳ ʟʘʥʠʤʘʣʠʩʴ ʍʘʪʘʥʛʩʢʠʡ ʨʳʙʦʟʘʚʦʜ, ʩʦʚʭʦʟʳ ʊʘʡʤʳʨʩʢʦʛʦ ɸʆ ʠ ʨʳʙʦʟʘʛʦʪʦʚʠʪʝʣʠ 

ʕʚʝʥʢʠʡʩʢʦʛʦ ɸʆ. ɺ ʧʨʦʤʳʩʣʝ ʨʳʙʳ ʧʨʠʤʝʥʷʣʠ ʟʘʢʠʜʥʳʝ ʥʝʚʦʜʘ ʜʣʠʥʦʡ 350ï450 ʤ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʥʪʷʙʨʝ, ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʛʦ ʭʦʜʘ ʨʷʧʫʰʢʠ (ʦʢʦʣʦ 45 

ʥʝʚʦʜʦʚ). ʉʝʪʥʦʡ ʣʦʚ ʚʸʣʩʷ ʧʦʯʪʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʢʘʢ ʚ ʨʝʢʘʭ, ʪʘʢ ʠ ʚ ʦʟʸʨʘʭ. ʇʦ ʜʘʥʥʳʤ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʜʦʙʳʯʠ ʨʳʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʨʝʜʥʝʤ 3,5-4,0 ʪʳʩ. ʰʪ. ʩʝʪʝʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʨʳʙʘʢʦʚ, ʟʘʥʷʪʳʭ ʧʨʦʤʳʩʣʦʤ ʨʳʙʳ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 200-240 ʯʝʣʦʚʝʢ, ʚ 

ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʛʦ ʭʦʜʘ ʩʠʛʦʚʳʭ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʜʦ 360ï400 (ɹʦʛʜʘʥʦʚ, ɹʦʛʜʘʥʦʚʘ, 2003). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʤʳʩʣʝ ʨʳʙʳ ʧʨʠʤʝʥʷʶʪ ʟʘʢʠʜʥʳʝ ʥʝʚʦʜʘ ʜʣʠʥʦʡ 50ï300 ʤ, ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 15 ʰʪ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʨʘʟʚʠʪʦʛʦ ʧʨʦʤʳʩʣʘ (1986-1990 ʛʛ.) ʚ 

3ï3,5 ʨʘʟʘ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʚʳʩʪʘʚʣʷʝʤʳʭ ʩʝʪʝʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,9ï1,2 ʪʳʩ. ʰʪʫʢ. ʂʦʣʠʯʝʩʪʚʦ ʨʳʙʘʢʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʤʳʩʣʝ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

ɺ 1986-1990 ʛʛ. ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʜʦʙʳʯʘ ʩʦʩʪʘʚʠʣʘ 1138 ʪ. ʉ ʥʘʯʘʣʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʠ ʩ ʟʘʢʨʳʪʠʝʤ ʍʘʪʘʥʛʩʢʦʛʦ ʨʳʙʦʟʘʚʦʜʘ (1994 ʛ.) ʜʦʙʳʯʘ ʨʳʙʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʣʘʩʴ. ʉ 1991 ʧʦ 2010 ʛʛ. ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʚʳʣʦʚ ʥʝ ʧʨʝʚʳʰʘʣ 567 ʪ. ɺ 2015 ʛ. ʦʙʲʸʤ ʜʦʙʳʯʠ 

(ʚʳʣʦʚʘ) ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʝ ʩʦʩʪʘʚʠʣ 529 ʪ: ʠʟ ʥʠʭ ʚ ʨʝʢʘʭ ï 396 ʪ, ʚ ʦʟʸʨʘʭ ï 133 ʪ.  

ʆʙʲʸʤ ʚʳʣʦʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʧʷʪʠʣʝʪʠʝ ʫʣʦʚʘʤʠ ʨʷʧʫʰʢʠ 

(51%), ʤʫʢʩʫʥʘ, ʯʠʨʘ ʠ ʩʠʛʘ ï ʧʦ 10%, ʥʘʣʠʤʘ ʠ ʱʫʢʠ ï ʧʦ 8%. ɼʦʣʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ (ʛʦʣʴʮʳ, 

ʭʘʨʠʫʩ, ʧʝʣʷʜʴ, ʦʤʫʣʴ, ʢʦʨʶʰʢʘ, ʦʢʫʥʴ) ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʣʘ 3%. ʆʩʥʦʚʥʦʡ ʧʨʦʤʳʩʝʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ 

ʨʝʯʥʦʡ ʩʠʩʪʝʤʝ ʙʘʩʩʝʡʥʘ. ʆʪʤʝʯʘʝʪʩʷ 2 ʧʠʢʘ ʫʣʦʚʦʚ: ʧʝʨʚʳʡ (ʦʢʦʣʦ 20% ʚʳʣʦʚʘ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʥʘʛʫʣʴʥʳʝ ʤʠʛʨʘʮʠʠ ʨʳʙ ʚ ʠʶʥʝ-ʠʶʣʝ, ʚʪʦʨʦʡ ï ʥʘ ʥʝʨʝʩʪʦʚʳʝ ʤʠʛʨʘʮʠʠ ʠ ʩʢʘʪ ʧʦʩʣʝ ʥʝʨʝʩʪʘ ʚ 

ʘʚʛʫʩʪʝ-ʥʦʷʙʨʝ (ʦʢʦʣʦ 80%). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʨʳʙʘʢʠ ʩʦʚʤʝʱʘʶʪ ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ ʩ ʜʦʙʳʯʝʡ 

ʧʫʰʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʉ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʟʸʨʘʭ, ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ ʚ ʨ. ʂʦʪʫʡ ʠ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ 

ʍʘʪʘʥʛʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ ʨ. ʍʝʪʘ ʚʳʣʦʚ ʨʳʙʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 60ï80 ʢʤ. ɺ ʨ. ʍʘʪʘʥʛʝ ʦʪʣʦʚ ʨʳʙʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʜʝʪʩʷ ʥʘ 100 ʢʠʣʦʤʝʪʨʦʚʦʤ 

ʫʯʘʩʪʢʝ ʦʪ ʠʩʪʦʢʘ. ɺ ʧʝʨʠʦʜ ʧʨʝʜʥʝʨʝʩʪʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʠ ʩʢʘʪʘ ʨʳʙʳ ʦʨʛʘʥʠʟʦʚʘʥ ʧʨʦʤʳʩʣʦʚʳʡ ʣʦʚ 

ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ (40ï60 ʢʤ ʦʪ ʫʩʪʴʷ), ʚ ʜʝʣʴʪʝ ʠ ʛʫʙʝ. ʇʨʦʤʳʩʣʦʚʳʝ ʫʩʠʣʠʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʣʦʚʘ, ʚʦ ʚʨʝʤʷ ʥʝʨʝʩʪʦʚʦʛʦ ʭʦʜʘ ʩʠʛʦʚʳʭ ʨʳʙ ʠ ʚʠʜʦʚ ʨʳʙ, ʧʦʣʴʟʫʶʱʠʭʩʷ 

ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ (ʢʦʨʶʰʢʘ, ʭʘʨʠʫʩ, ʦʢʫʥʴ). ɺʩʷ ʚʳʣʦʚʣʝʥʥʘʷ ʨʳʙʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʦʤʳʩʣʦʚʦʡ 

ʩʪʘʪʠʩʪʠʢʦʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦʟʨʦʩʣʘ çʫʪʝʯʢʘè ʮʝʥʥʳʭ ʚʠʜʦʚ ʠʟ ʫʣʦʚʦʚ, ʜʘ ʠ ʚ ʮʝʣʦʤ ʫʯʝʪ 

ʚʳʣʦʚʣʝʥʥʦʡ ʨʳʙʳ ʚʝʜʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ.  

ɼʦ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʦʙʳʯʘ ʨʳʙʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʯʥʦʡ 

ʩʠʩʪʝʤʝ ʙʘʩʩʝʡʥʘ ʍʘʪʘʥʛʠ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʤʳʩʝʣ ʚʝʣʩʷ ʚ ʦʟʸʨʘʭ ɽʩʩʝʡ, ʇʦʨʪʥʷʛʠʥʦ, ʃʘʙʘʟ, ʊʦʥʩʢʦʝ, 

ʂʫʥʛʘʩʘʣʘʭ, ɸʨʳʣʘʭ, ʇʦʜʭʨʝʙʝʪʥʦʝ, ʍʘʨʛʳ (ʃʫʢʴʷʥʯʠʢʦʚ, 1967). 

ʅʘ ʩʤʝʥʫ ʦʪʣʘʞʝʥʥʦʡ ʚ ʍʍ ʚʝʢʝ ʩʠʩʪʝʤʝ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʳ 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʍʘʪʘʥʛʩʢʠʤ ʨʳʙʦʟʘʚʦʜʦʤ ʧʨʠʰʣʠ ʤʝʣʢʠʝ ʨʳʙʦʜʦʙʳʚʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʦʨʝʥʥʳʝ 

ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʥʘʨʦʜʳ ʩʝʚʝʨʘ ʥʘʯʘʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴʩʷ ʚ ʧʨʦʤʳʩʣʦʚʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʘʨʪʝʣʠ 

(ʇʉɸ), ʩʦʩʝʜʩʢʦ-ʨʦʜʦʚʳʝ ʦʙʱʠʥʳ (ʉʈʆ), ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʩʝʜʩʢʠʝ ʦʙʱʠʥʳ (ʊʉʇ) ʠ ʧʨʦʯʠʝ 

ʦʙʲʝʜʠʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʘʪʘʥʛʠ ʚʳʣʦʚʦʤ ʨʳʙʳ ʟʘʥʠʤʘʶʪʩʷ ʦʢʦʣʦ 40 

ʧʨʦʤʳʩʣʦʚʳʭ ʙʨʠʛʘʜ. 

ʉ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʧʨʦʤʳʩʝʣ ʥʘ ʦʟʸʨʘʭ ʚʝʜʝʪʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʨʘʩʭʦʜʘʤʠ (ʚʝʨʪʦʣʝʪ) ʧʦ ʜʦʩʪʘʚʢʝ ʨʳʙʘʢʦʚ ʥʘ 

ʧʨʦʤʳʩʣʦʚʳʝ ʫʯʘʩʪʢʠ ʠ ʚʳʚʦʟʫ ʜʦʙʳʪʦʡ ʨʳʙʳ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʠʢʦʚ (ʨʳʙʦʟʘʛʦʪʦʚʠʪʝʣʝʡ) ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʜʦʙʳʪʦʡ ʨʳʙʳ ʦʛʨʘʥʠʯʝʥʳ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʤʳʩʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ.  

ɼʣʷ ʤʥʦʛʠʭ ʨʳʙʦʜʦʙʳʪʯʠʢʦʚ ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʏʘʩʪʦ ʦʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʤʝʩʪʦʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʦʙʳʪʦʡ ʨʳʙʳ 

(ʤʝʨʟʣʦʪʥʠʢʘʤʠ), ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʝʸ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ 

ʨʳʙʦʟʘʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʢʨʘʪʠʣʦʩʴ ʩʥʘʙʞʝʥʠʝ ʨʳʙʦʟʘʛʦʪʦʚʠʪʝʣʝʡ ʩʝʪʝʩʥʘʩʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʨʦʤʳʩʣʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʦʙʳʯʠ ʨʳʙʳ ʚ ʙʘʩʩʝʡʥʝ ʍʘʪʘʥʛʠ ʥʝʪ. ʅʠʟʢʠʡ 

https://ru.wiktionary.org/wiki/%D1%8D%D0%BF%D0%B8%D0%B7%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9


18 

 

ʚʳʣʦʚ ʦʙʫʩʣʦʚʣʝʥ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʤʳʩʣʘ. ʇʨʦʤʳʩʝʣ ʚʦʜʥʳʭ 

ʙʠʦʨʝʩʫʨʩʦʚ ʦʩʚʘʠʚʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 65%, ʜʣʷ ʧʦʣʥʦʛʦ ʦʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʙʳʚʘʝʤʦʡ ʨʳʙʦʡ. 
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ʃ.ɺ. ɺʝʩʥʠʥʘ 

ɸʣʪʘʡʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɻʦʩʨʳʙʮʝʥʪʨè, ʛ. ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ; 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʬʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ ʚʦʟʨʘʩʪʘʝʪ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʭ ʩʦʩʪʦʷʥʠʶ, ʦʭʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʠʧʝʨʛʘʣʠʥʥʳʤ ʚʦʜʦʝʤʘʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʊʝʨʨʠʪʦʨʠʷ ʢʨʘʷ ʙʦʛʘʪʘ ʦʟʝʨʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ï ʧʨʝʩʥʳʝ, ʠ ʪʦʣʴʢʦ ʦʢʦʣʦ 10% ʠʤʝʶʪ 

ʩʦʣʦʥʦʚʘʪʫʶ ʠ ʩʦʣʝʥʫʶ ʚʦʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʦʟʝʨ ʚ ʢʨʘʝ, ʠʭ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʦ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦ, ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʥʦʨʤ (ɺʝʩʥʠʥʘ ʠ ʜʨ., 1999), ʢʦʪʦʨʳʤ ʫʛʨʦʞʘʝʪ 

ʟʘʛʨʷʟʥʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʤʠ ʩʪʦʢʘʤʠ, ʩʪʦʢʘʤʠ ʩ ʧʦʣʝʡ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ, ʦʪʛʦʥʦʚ ʠ 

ʜʨ.  

ʉʨʝʜʠ ʦʟʝʨ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʛʠʧʝʨʛʘʣʠʥʥʳʝ ʚʦʜʦʝʤʳ ʂʫʣʫʥʜʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ. ʇʦ ʫʨʦʚʥʶ ʧʨʦʜʫʮʠʨʫʝʤʦʡ ʙʠʦʤʘʩʩʳ, ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʢʦʧʣʝʥʠʶ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʥʠ ʥʝ ʠʤʝʶʪ ʩʝʙʝ ʨʘʚʥʳʭ ʩʨʝʜʠ ʦʜʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʦʚ ʈʦʩʩʠʠ (ɺʝʩʥʠʥʘ ʠ 

ʜʨ., 1999).  

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ʚ ʛʠʧʝʨʛʘʣʠʥʥʳʭ ʦʟʝʨʘʭ ʷʚʣʷʶʪʩʷ ʮʠʩʪʳ 

ʛʘʣʦʬʠʣʴʥʦʛʦ ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ ʘʨʪʝʤʠʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʙʠʦʨʝʩʫʨʩʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨʪʦʚʦʛʦ ʢʦʨʤʘ ʜʣʷ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʝ 

ʟʘʧʘʩʳ ʮʠʩʪ ʘʨʪʝʤʠʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʛʠʧʝʨʛʘʣʠʥʥʳʭ ʚʦʜʦʝʤʘʭ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʙʠʦʨʝʩʫʨʩ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, ʪʘʢ ʠ ʚ ʵʢʩʧʦʨʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʉʦʛʣʘʩʥʦ ʇʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ548 

ʦʪ 16.10.2012 ʘʨʪʝʤʠʷ (ʥʘ ʩʪʘʜʠʠ ʮʠʩʪ) ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʫ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ. 

ʆʟʝʨʘ ʂʫʣʫʥʜʠʥʩʢʦʝ, ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʦʜʦʝʤʦʚ ʜʣʷ 

ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʘʨʪʝʤʠʠ (ʥʘ ʩʪʘʜʠʠ ʮʠʩʪ). ɽʞʝʛʦʜʥʳʡ ʟʘʧʘʩ ʙʠʦʨʝʩʫʨʩʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 700 ʜʦ 2500 ʪ 

ʠ ʦʪ 600 ʜʦ 1300 ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʠʧʝʨʛʘʣʠʥʥʳʝ ʦʟʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʦʙʰʠʨʥʳʭ ʚʥʫʪʨʠʤʘʪʝʨʠʢʦʚʳʭ ʧʦʥʠʞʝʥʠʷʭ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʠʪʩʷ ʩʦʣʝʩʙʦʨʥʳʤ ʙʘʩʩʝʡʥʦʤ. 

ʂʨʫʧʥʳʝ ʛʠʧʝʨʛʘʣʠʥʥʳʝ ʦʟʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʠʩʧʘʨʝʥʠʷ ʥʘʜ ʦʩʘʜʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʘʩʫʰʣʠʚʦʩʪʴʶ, ʞʘʨʢʠʤ ʩʫʭʠʤ ʣʝʪʦʤ, ʠʥʦʛʜʘ ʩ ʘʥʦʤʘʣʠʷʤʠ, ʠ ʯʘʩʪʳʤʠ ʚʝʪʨʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. 

ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʫ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʧʦʧʫʣʷʮʠʠ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʦʢʘʟʳʚʘʶʪ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʝ ʚʝʪʨʘ. 

ɺʝʪʨʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʝʨʝʤʝʰʠʚʘʥʠʶ ʠ 

ʧʝʨʝʤʝʱʝʥʠʶ ʚʦʜʥʳʭ ʤʘʩʩ ʩ ʚʦʜʥʳʤʠ ʙʠʦʨʝʩʫʨʩʘʤʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʝ ʚʝʪʨʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʮʠʩʪ ʘʨʪʝʤʠʠ. ʅʘʭʦʜʷʩʴ ʚʦ ʚʟʚʝʰʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʚʦʜʳ, ʮʠʩʪʳ ʠ ʩʢʦʨʣʫʧʘ  ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʦʥʥʦʛʦ ʪʝʯʝʥʠʷ 

ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʫʶ ʧʨʠʙʨʝʞʥʫʶ ʧʦʣʦʩʫ ʠ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʥʘ ʥʝʡ ʚ ʛʨʘʥʠʮʘʭ  

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʩʠʣʳ ʚʝʪʨʘ ʩʢʦʧʣʝʥʠʷ ʮʠʩʪ ʠ ʩʢʦʨʣʫʧʳ ʚʥʦʚʴ ʩ 

ʧʨʠʣʝʛʘʶʱʝʡ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ ʩʤʳʚʘʶʪʩʷ ʚ ʚʦʜʫ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ. ʅʘʠʙʦʣʝʝ 
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ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʚ ʚʦʜʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ʜʦ 10 ʤ/ʩ (ɺʝʩʥʠʥʘ, 2002ʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʪʨʘ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʙʨʘʪʥʳʡ ʩʤʳʚ 

ʩʢʦʧʣʝʥʠʡ ʮʠʩʪ, ʩʢʦʨʣʫʧʳ ʠ ʦʪʤʠʨʘʶʱʝʡ ʦʨʛʘʥʠʢʠ ʚ ʦʟʝʨʦ, ʧʨʦʚʦʮʠʨʫʷ ʧʨʦʮʝʩʩʳ ʚʪʦʨʠʯʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

ɿʘ ʧʝʨʠʦʜ 2000ï2014 ʛʛ. ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʚʦʜʝ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 31,0 

ʜʦ 188,0 ʛ/ʣ. ɿʘʢʦʥʦʤʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ï ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʝʩʥʦʡ 

ʧʦʩʣʝ ʪʘʷʥʠʷ ʩʥʝʛʘ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʠ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. ʆʜʥʘʢʦ, ʚ 2014 ʛ. ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʦʪʤʝʯʘʣʠʩʴ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʚ 

ʩʚʷʟʠ ʩ ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 59,2ï150,7 ʛ/ʣ (ʨʠʩ. 1). ɿʘʤʝʪʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʚ ʚʦʜʝ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʦʙʲʷʩʥʝʥʠʝʤ 

ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʩʯʠʪʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʨʝʜʦʚʘʥʠʝ ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʧʝʨʠʦʜʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ, 2000-2014ʛʛ. 

ɹʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʨʘʯʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʝʛʦ ʬʠʪʦʤʘʩʩʳ ʜʣʷ ʧʠʪʘʥʠʷ ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʚʣʠʷʥʠʝʤ ʦʧʨʝʩʥʷʶʱʝʛʦ ʬʘʢʪʦʨʘ ʥʘ ʙʠʦʪʫ ʦʟʝʨʦ ʂʫʣʫʥʜʠʥʩʢʦʝ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʦʩʪʘʚ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʱʝʥʠʝ 

ʤʘʢʨʦʬʠʪʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʜʦʝʤʘ ʠ ʧʦʜʯʠʥʷʝʪʩʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʥʠʶ ʙʠʦʩʪʦʢʘ ʨʨ. ʂʫʣʫʥʜʘ ʠ ʉʫʝʪʢʘ.  

ʇʦ ʜʘʥʥʳʤ ʃ.ɺ. ɺʝʩʥʠʥʦʡ (2002ʙ) ʟʘʨʦʩʪʘʝʤʦʩʪʴ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ ʂʫʣʫʥʜʠʥʩʢʦʝ ʛʠʜʨʦʬʠʪʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 30%, ʛʝʣʦʬʠʪʘʤʠ ï 4%, ʩ ʬʠʪʦʤʘʩʩʦʡ 0,2 ʠ 1,0 ʢʛ/ʤ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʘʢʨʦʬʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 87,4 ʪĬ10
3
. ʊʘʢʘʷ ʠʭ ʙʠʦʤʘʩʩʘ, ʦʙʨʘʟʫʷ ʙʦʨʜʶʨʥʳʡ ʪʠʧ ʟʘʨʘʩʪʘʥʠʷ, ʠʛʨʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʙʦʨʘ ʘʨʪʝʤʠʠ (ʥʘ ʩʪʘʜʠʠ ʮʠʩʪ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʩʪʳ, ʟʘʙʠʚʘʷʩʴ ʚ ʤʘʢʨʦʬʠʪʳ, ʦʩʪʘʶʪʩʷ çʦʙʨʘʩʪʘʪʝʣʷʤʠè ʥʘ ʠʭ ʬʠʪʦʤʘʩʩʝ 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʚʦʜʳ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʠʟ ʥʠʭ ʦʙʨʘʟʫʝʪʩʷ ʩʢʦʨʣʫʧʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʘʜʢʦʚ ʠ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʦʛʦ ʚʦʣʥʦʙʦʷ ʚʥʦʚʴ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ ʦʟʝʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʙʦʨ ʘʨʪʝʤʠʠ (ʥʘ ʩʪʘʜʠʠ ʮʠʩʪ) ʚʜʦʣʴ ʫʨʝʟʘ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʵʪʠʭ ʟʘʨʦʩʣʝʡ, ʘ 

ʪʘʢʞʝ ʧʦ ʧʝʨʠʤʝʪʨʫ ʫʯʘʩʪʢʘ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɿʘ ʧʝʨʠʦʜ 2001ï2014 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʙʥʘʨʫʞʝʥʳ ʚʦʜʦʨʦʩʣʠ ʠʟ 7 ʦʪʜʝʣʦʚ. ɺ 2001 

ʠ 2006 ʛʛ. ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ ʚʦʜʦʨʦʩʣʝʡ ʧʣʘʥʢʪʦʥʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʚ 2002ï

2005 ʛʛ. ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. ɺ 2007 ʛ. ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʦʩʪʠʛʘʣʠ ʟʝʣʝʥʳʝ ʠ ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. 

ʆʩʪʘʣʴʥʳʝ ʦʪʜʝʣʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʚʠʜʦʤ. ɺ 2008 ʛ. ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 13 ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʠʟ 4 ʦʪʜʝʣʦʚ; ʚ 2009 ʛ. ï 25 ʚʠʜʦʚ ʠʟ 6 ʦʪʜʝʣʦʚ; ʚ 2010ï2011 ʛʛ. ï 26 ʠ 

18 ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ 5 ʦʪʜʝʣʦʚ; ʚ 2012 ʛ ʙʳʣ ʚʳʷʚʣʝʥ 21 ʚʠʜ ʚʦʜʦʨʦʩʣʝʡ ʠʟ 4 

ʦʪʜʝʣʦʚ. ʏʠʩʣʦ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ  2013 ʛ., ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʥʦ ʥʝ ʚʳʭʦʜʠʣʦ ʟʘ ʧʨʠʩʫʱʠʝ 

ʵʪʦʤʫ ʚʦʜʦʝʤʫ ʧʨʝʜʝʣʳ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ. ɺ ʮʝʣʦʤ, ʩʦʩʪʘʚ ʠ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟ. 

ʂʫʣʫʥʜʠʥʩʢʦʝ ʚ 2014 ʛ., ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʚʦʜʦʝʤʦʚ ʩ ʚʳʩʦʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ ï ʥʝʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʳʩʦʢʦʝ ʦʙʠʣʠʝ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʛʦ-ʜʚʫʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ, ʯʘʱʝ ʠʟ ʦʪʜʝʣʘ ʩʠʥʝʟʝʣʝʥʳʭ. 



20 

 

ʆʩʦʙʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʢʘʟʳʚʘʶʪ ʩʢʦʧʣʝʥʠʷ ʥʠʪʯʘʪʦʡ ʚʦʜʦʨʦʩʣʠ Cladophora ʠ 

ʝʝ ʩʧʦʨ ʥʘ ʩʦʩʪʦʷʥʠʝ ʙʠʦʪʳ ʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʝʝ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. ʉʢʦʧʣʝʥʠʷ 

ʥʠʪʯʘʪʦʡ ʚʦʜʦʨʦʩʣʠ ʠ ʝʝ ʩʧʦʨ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʷʪʴ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ. 

ʀʟ-ʟʘ ʢʨʠʪʠʯʝʩʢʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, ʛʘʣʦʬʠʣʴʥʳʡ ʨʘʯʦʢ 

ʘʨʪʝʤʠʷ (Artemia Leach, 1819) ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʠʧʝʨʛʘʣʠʥʥʳʭ ʦʟʝʨ ʚ ʤʦʥʦʢʫʣʴʪʫʨʝ. 

ʆʜʥʘʢʦ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʤʝʯʘʣʠʩʴ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʚʠʜʳ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʣʦʚʨʘʪʦʢ, ʚʝʩʣʦʥʦʛʠʭ ʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ɺʧʝʨʚʳʝ ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 2002 ʛ., ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ 

(0,04ï0,08 ʪʳʩ. ʵʢʟ./ʤ
3
). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ (2003ï2006 ʛʛ.) ʯʠʩʣʝʥʥʦʩʪʴ  ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʚʝʩʣʦʥʦʛʠʭ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,25 (2005 ʛ.) ʜʦ 32,1 (2004 ʛ.) ʪʳʩ. ʵʢʟ./ʤ
3
. ʅʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʝʩʣʦʥʦʛʠʭ ʜʦʩʪʠʛʘʣʘ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ, ʩʦʩʪʘʚʣʷʷ ʚ 2005 ʛ. ï 466,0 ʪʳʩ. ʵʢʟ./ʤ
3
 (16.08). 

ʀʟ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʜʦʤʠʥʠʨʦʚʘʣ Cletocamptus retrogressus Shmankevich. 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ ʠ ʮʠʩʪ ʘʨʪʝʤʠʠ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ ʦ 

ʜʦʩʪʦʚʝʨʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ 

(ʥʘʫʧʣʠʘʣʴʥʘʷ, ʶʚʝʥʠʣʴʥʘʷ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ (ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ) ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ (r = 0,25ï0,42). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʝʜʚʟʨʦʩʣʳʭ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ (r = 0,30). ʇʨʷʤʦʝ ʚʣʠʷʥʠʝ ʩ ʜʦʩʪʦʚʝʨʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʦʢʘʟʳʚʘʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʘʤʦʢ (r = 0,31), ʠ 

ʦʙʨʘʪʥʦʝ ï ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʯʢʘ ʥʘʫʧʣʠʘʣʴʥʳʭ ʩʪʘʜʠʡ (r = ï0,27) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ (r = ï0,25 ï ï0,28). 

ʊʘʙʣʠʮʘ 1. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ ʠ ʮʠʩʪ ʘʨʪʝʤʠʠ ʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ  

ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ (n=68, P=0,05) 
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ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʫʧʣʠʡ 
1,00 0,29 -0,07 -0,08 -0,04 -0,02 0,13 0,25 -0,27 -0,07 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʶʚʝʥʠʣʴʥʳʭ  
1,00 0,02 -0,10 -0,06 -0,02 0,30 0,42 -0,01 0,17 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʧʨʝʜʚʟʨʦʩʣʳʭ   
1,00 0,03 -0,04 -0,01 -0,12 -0,11 0,19 0,30 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʩʘʤʦʢ    
1,00 0,30 -0,02 -0,14 0,06 0,31 0,30 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʩʘʤʮʦʚ     
1,00 -0,02 0,11 0,09 0,05 0,03 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʮʠʩʪ 
     1,00 -0,10 -0,08 0,20 0,20 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ      
 1,00 0,85 -0,28 -0,003 

ɹʠʦʤʘʩʩʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ      
 

 
1,00 -0,25 0,12 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ 

ʚʦʜʳ      
 

  
1,00 0,004 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ      
 

   
1,00 

ʇʨʠʤʝʯʘʥʠʝ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʅʘ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʨʘʯʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʘʨʪʝʤʠʠ ʚʳʨʘʞʘʝʪʩʷ ʧʨʷʤʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (ɺʝʩʥʠʥʘ, 2002ʘ):  

y = 5,60 x Ñ 6,25 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʨʘʚʥʳʤ 0,678 (ʧʨʠ P=0,01).  

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ ʠ ʩʨʝʜʥʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʨʘʯʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ:   

y = ï0,53 x Ñ 88,96 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʨʘʚʥʳʤ ï0,841 (P=0,01). 
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ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ 2002ï2013 ʛʛ. ʧʦʧʫʣʷʮʠʷ ʨʘʯʢʘ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ, ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʥʦ 

ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʜʝʬʠʮʠʪʝ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʝʣʳ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʦʪ 25 ʜʦ 30% (2002 ʛ.); ʦʪ 

15 ʜʦ 20% (2006 ʛ.) ʠ ʦʪ 18 ʜʦ 28% (2007 ʛ.).  

ɼʣʷ ʦʟʝʨʘ ʂʫʣʫʥʜʠʥʩʢʦʝ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ 3ï4 ʛʝʥʝʨʘʮʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʝʨʚʳʝ ʥʘʫʧʣʠʠ ʚ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ. ʆʙʳʯʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʩ 13 ʧʦ 

25 ʘʧʨʝʣʷ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ 

ʨʘʯʢʦʚ, ʩʨʝʜʠ ʦʩʪʘʚʰʠʭʩʷ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʩʤʝʨʪʥʦʩʪʴ (ɻʠʣʷʨʦʚ, 1990). ʅʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʞʘʙʨʦʥʦʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ (ɺʦʨʦʥʦʚ, 1974, 1982; 

ʀʚʘʥʦʚʘ, 1983). ʇʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʦʪʤʝʯʘʶʪʩʷ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ. ʆʩʥʦʚʥʦʡ ʧʠʢ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʪʥʠʝ ʤʝʩʷʮʳ (ʠʶʥʴ ï ʘʚʛʫʩʪ). ʂʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʠ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳ (ʪʘʙʣ. 2). ʇʦʧʫʣʷʮʠʷ ʘʨʪʝʤʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʚ 

ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ, 2007ï2014 ʛʛ. (ʪʳʩ. ʵʢʟ./ʤ
3
) 

ɻʦʜ ʅʘʫʧʣʠʠ ʖʚʝʥʠʣʴʥʳʝ ʇʨʝʜʚʟʨʦʩʣʳʝ 
ʇʦʣʦʚʦʟʨʝʣʳʝ ʗʡʮʘ (ʣʝʪʥʠʝ, 

ʜʠʘʧʘʫʟʠʨʫʶʱʠʝ) ǀ ǁ 

2007 53,45Ñ33,07 10,63Ñ10,14 2,96Ñ0,87 1,02Ñ0,79 - 61,38Ñ6,41 

2008 0,61Ñ0,57 0,72Ñ0,62 0,57Ñ0,47 3,62Ñ3,51 - 249,63Ñ128,57 

2009 3,41Ñ1,29 7,40Ñ5,44 4,37Ñ2,72 0,80Ñ0,56 - 501,23Ñ279,45 

2010 15,57Ñ8,43 16,67Ñ10,59 0,41Ñ0,18 0,20Ñ0,12 - 255,19Ñ97,76 

2011 18,72Ñ12,89 20,19Ñ16,32 2,95Ñ1,46 0,87Ñ0,25 0,01Ñ0,003 393,44Ñ113,19 

2012 122,78Ñ94,10 32,70Ñ24,38 1,64Ñ0,67 3,82Ñ1,58 0,02Ñ0,01 262,92Ñ70,15 

2013 7,89Ñ4,50 6,04Ñ2,38 8,39Ñ2,64 0,30Ñ0,05 - 91,47Ñ12,60 

2014 0,94Ñ0,50 11,31Ñ10,87 11,13Ñ10,18 0,92Ñ0,38 0,01Ñ0,002 65,99Ñ15,28 

ɺ ʤʘʝ 2014 ʛ. ʚ ʨʘʧʝ ʦʟʝʨʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʦʩʦʙʠ ʥʘʫʧʣʠʘʣʴʥʦʡ ʩʪʘʜʠʠ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʫʧʣʠʡ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʝʜʠʥʠʯʥʦ ʦʪ 0 ʜʦ 3,25 ʪʳʩ. ʵʢʟ./ʤ
3
. ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 47,2 ʜʦ 186,0 ʪʳʩ. ʵʢʟ./ʤ
3
. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʠʶʥʷ ʥʘʙʣʶʜʘʣʩʷ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ. ʇʦʧʫʣʷʮʠʷ ʩʦʩʪʦʷʣʘ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʦʩʦʙʝʡ ʶʚʝʥʠʣʴʥʦʡ 

(54,5%) ʠ ʧʨʝʜʚʟʨʦʩʣʦʡ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ (43,0%) (ʨʠʩ. 2). ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ 

ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 0,8 ʪʳʩ. ʵʢʟ./ʤ
3
 ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʜʦ 2,5 ï ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ.  

ɺʪʦʨʘʷ ʛʝʥʝʨʘʮʠʷ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. ɼʦʩʪʠʞʝʥʠʝ ʧʦʣʦʚʦʡ 

ʟʨʝʣʦʩʪʠ ʨʘʯʢʦʚ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʦʪʤʝʯʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ. ɺ ʠʶʣʝ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʘʨʪʝʤʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʫʧʣʠʘʣʴʥʳʤʠ ʦʩʦʙʷʤʠ ʩʦ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

3,16Ñ0,47 ʪʳʩ. ʵʢʟ./ʤ
3
. ʏʠʩʣʝʥʥʦʩʪʴ ʶʚʝʥʠʣʴʥʳʭ ʠ ʧʨʝʜʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ ï 

2,21Ñ0,31 ʠ 3,77Ñ0,37 ʪʳʩ. ʵʢʟ./ʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʩʘʤʢʘʤʠ ʩʦ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ï 2,17Ñ0,23 ʪʳʩ. ʵʢʟ./ʤ
3
. ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʜʠʩʧʝʨʩʥʦ ʚ ʚʦʜʝ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʘʥʮʠʷʤ ʩʦʩʪʘʚʣʷʣʘ 95,83Ñ7,03 ʪʳʩ. ʵʢʟ./ʤ
3
. 

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʨʘʯʢʘ ʘʨʪʝʤʠʠ  

ʚ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ, ʠʶʥʴ 2014 ʛ. 

ɺ ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʯʢʦʚ. ʅʘʫʧʣʠʠ ʠ ʧʨʝʜʚʟʨʦʩʣʳʝ 

ʦʩʦʙʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʶʚʝʥʠʣʴʥʳʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ɺ ʧʦʣʦʚʦʡ 
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ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʩʘʤʢʠ, ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 0,75Ñ0,25 ʪʳʩ. 

ʵʢʟ./ʤ
3
. ɺ ʩʝʥʪʷʙʨʝ ʠ ʦʢʪʷʙʨʝ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʦʷʣʘ ʠʟ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ, 

ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʘʤʦʢ, ʩʦ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 0,79Ñ0,17 ʠ 0,03Ñ0,02 ʪʳʩ. ʵʢʟ./ʤ
3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʫʧʣʠʡ ʚ ʩʝʥʪʷʙʨʝ ʩʦʩʪʘʚʣʷʣʘ 0,04Ñ0,01 ʪʳʩ. ʵʢʟ./ʤ
3
, ʚ ʦʢʪʷʙʨʝ 

ʥʘʫʧʣʠʠ ʦʪʤʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ. ʖʚʝʥʠʣʴʥʳʝ ʠ ʧʨʝʜʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ. ɺʜʦʣʴ 

ʫʨʝʟʘ ʚʦʜʳ ʥʘʙʣʶʜʘʣʘʩʴ ʯʘʩʪʠʯʥʘʷ ʵʣʠʤʠʥʘʮʠʷ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʜʠʩʧʝʨʩʥʦ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʥʘʩʯʠʪʳʚʘʣʦ ʚ ʩʨʝʜʥʝʤ 76,61Ñ15,02 (ʩʝʥʪʷʙʨʴ) ʠ 42,09Ñ8,33 (ʦʢʪʷʙʨʴ) ʪʳʩ. 

ʵʢʟ./ʤ
3
.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʧʫʣʷʮʠʷ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ï 

4 ʛʝʥʝʨʘʮʠʷʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʘʞʜʦʡ ʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 50 ï 60 ʜʥʝʡ, ʪʦ ʝʩʪʴ 

ʘʨʪʝʤʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʨʦʪʢʦʮʠʢʣʦʚʳʤ ʚʦʜʥʳʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʵʣʠʤʠʥʘʮʠʠ ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ, ʨʘʯʢʠ çʧʨʠʙʠʚʘʶʪʩʷè ʢ ʙʝʨʝʛʫ ʠ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʥʘ 

ʧʨʠʣʝʛʘʶʱʫʶ ʧʨʠʙʨʝʞʥʫʶ ʧʦʣʦʩʫ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ, ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʶʱʠʭ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʮʠʩʪʳ, ʚʳʩʚʦʙʦʞʜʝʥʥʳʝ ʠʟ-ʧʦʜ ʛʥʝʪʘ ʩʦʣʠ, ʚʳʙʨʦʰʝʥʥʳʝ ʠʟ ʷʡʮʝʚʦʡ ʩʫʤʢʠ ʨʘʯʢʘ ʠ ʚʦʟʚʨʘʱʝʥʥʳʝ ʚ 

ʚʦʜʦʝʤ ʩ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʝʪʨʘ. 

ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʩʥʦʚʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʨʘʟʫʶʪ ʮʠʩʪʳ, ʚʳʩʚʦʙʦʞʜʝʥʥʳʝ ʠʟ-ʧʦʜ ʛʥʝʪʘ 

ʩʦʣʝʚʳʭ ʦʩʘʞʜʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʦʝʤʘ ʪʘʣʳʤʠ ʚʦʜʘʤʠ, ʠʣʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʠʣʴʥʳʭ 

ʦʩʘʜʢʦʚ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ. 

ʆʜʥʘʢʦ, ʢ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʠ ʮʠʩʪʳ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʢʦʠʚʰʠʝʩʷ ʥʘ ʜʥʝ ʚʦʜʦʝʤʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʢʦʨʣʫʧʳ ʠ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʚ ʦʟʝʨʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʚʠʩʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ 

ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʜʠʘʧʘʫʟʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʩʥʦʚʫ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʮʠʩʪʳ, ʚʳʩʚʦʙʦʞʜʝʥʥʳʝ ʠʟ ʷʡʮʝʚʳʭ 

ʤʝʰʢʦʚ ʨʘʯʢʘ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʣʝʪʥʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʪʦʥʢʦʩʢʦʨʣʫʧʦʚʳʭ ʣʝʪʥʠʭ ʷʠʮ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʮʠʩʪʳ 

ʘʨʪʝʤʠʠ ʦʩʝʥʥʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʘʚʛʫʩʪïʦʢʪʷʙʨʴ). ʉʦʜʝʨʞʘʥʠʝ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʩʢʦʨʣʫʧʳ ʚ 

ʪʘʢʠʭ ʮʠʩʪʘʭ ʤʠʥʠʤʘʣʴʥʦʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʷʡʮʝʚʦʡ ʩʫʤʢʠ ʘʨʪʝʤʠʠ ʥʝ ʧʦʩʪʦʷʥʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʢʘʢ 

ʟʘ ʨʷʜ ʣʝʪ, ʪʘʢ ʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʣʝʙʘʥʠʠ ʜʦʣʠ 

ʩʘʤʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʷʡʮʝʚʦʡ ʩʫʤʢʝ ʮʠʩʪʳ, ʦʪ 10 ʜʦ 80 % (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʧʣʦʜʦʚʠʪʦʩʪʠ ʞʘʙʨʦʥʦʛʦʛʦ  ʨʘʯʢʘ ʚ ʦʟ. ʂʫʣʫʥʜʠʥʩʢʦʝ, 2008-2014 ʛʛ. 

 

ɻʦʜ 
ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʇʣʦʜʦʚʠʪʦʩʪʴ, 

ʵʢʟ./ʦʩʦʙʴ 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʦʢ, % 

(ʩʘʤʢʘ : ʩʘʤʝʮ), % ʩ ʮʠʩʪʘʤʠ ʩ ʣʝʪʥʠʤʠ ʷʡʮʘʤʠ ʩ ʥʘʫʧʣʠʷʤʠ 

2008 100:00 47,47 68 32 0 

2009 100:00 24,5 4 96 0 

2010 100:00 22,4 10 73,3 16,7 

2011 100:00 62,4 80 20 0 

2012 99,9:0,1 42,3Ñ18,2 70,5Ñ12,5 17,5Ñ7,9 7,0Ñ3,4 

2013 100:00 38,3Ñ7,1 71,3Ñ17,2 25,0Ñ13,5 3,7Ñ3,7 

2014 99,9:0,1 39,7Ñ17,8 55,1Ñ2,5 32,0Ñ2,8 12,7Ñ0,7 

ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʮʠʩʪʳ ʘʨʪʝʤʠʠ, ʧʦʧʘʚʰʠʝ ʚ ʚʦʜʦʝʤ ʧʫʪʝʤ ʩʤʳʚʘʥʠʷ ʚʦʣʥʦ-

ʥʘʛʦʥʥʳʤʠ ʚʝʪʨʘʤʠ ʧʦʩʣʝʜʥʠʭ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ. ɺʳʙʨʦʰʝʥʥʳʝ ʥʘ ʧʨʠʙʨʝʞʥʫʶ 

ʧʦʣʦʩʫ ʮʠʩʪʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʦʚʳʰʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʩʥʳʭ ʚʦʜ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʢʦʪʦʨʳʝ ʛʫʙʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʵʤʙʨʠʦʥʘ. ɺ.ʇ. ʉʦʣʦʚʦʚ (1990) 

ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʙʝʨʝʛʦʚʳʭ ʚʳʙʨʦʩʘʭ ʧʦʩʣʝ ʫʤʝʨʝʥʥʦʛʦ ʚʦʣʥʝʥʠʷ ʯʠʩʪʦʪʘ ʩʳʨʴʷ ʜʦʩʪʠʛʘʝʪ 49,3 %, ʘ 

ʧʦʩʣʝ ʰʪʦʨʤʦʚʦʛʦ ʚʳʙʨʦʩʘ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 19,0%. ʉʙʦʨ ʮʠʩʪ ʩ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʠʩʪʦʪʫ ʧʦʨʷʜʢʘ 73,0ï75,0 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʪʨʦʚ ʚ 

ʚʦʜʦʝʤ ʩ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ ʧʨʠʚʥʦʩʷʪʩʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʤʝʨʪʚʦʛʦ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʨʝʟʢʦ ʩʥʠʞʘʶʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ. 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʮʠʩʪ, ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʶʱʠʭ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʢʦʣʝʙʘʣʠʩʴ 

ʦʪ 61,4 (ʚ 2007 ʛ) ʜʦ 501,2 (ʚ 2009 ʛ) ʪʳʩ. ʵʢʟ./ʤ
3
. ɺ ʤʘʝ 2014 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʪʦʣʱʝ ʚʦʜʳ, ʢʦʣʝʙʘʣʘʩʴ ʦʪ 47,2 ʜʦ 186,0 ʪʳʩ. ʢɻʟ./ʤ
3
. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ ʯʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ (ʣʝʪʥʠʭ 

ʠ ʜʠʘʧʘʫʟʠʨʫʶʱʠʭ) ʢʦʣʝʙʘʣʘʩʴ ʦʪ 18,0 ʜʦ 25,5 ʪʳʩ. ʵʢʟ./ʤ
3
, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 22,50Ñ2,21 ʪʳʩ. 

ʵʢʟ./ʤ
3
. ɺ ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ, 

ʜʦ 39,63Ñ3,36 ʪʳʩ. ʵʢʟ./ʤ
3
. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʮʠʩʪ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʜʦ 

76,61Ñ15,02 ʚ ʩʝʥʪʷʙʨʝ ʠ ʜʦ 42,09Ñ8,33 ʪʳʩ. ʵʢʟ./ʤ
3
. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʮʠʩʪ 
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ʩʦʩʪʘʚʣʷʣʦ 65,9Ñ15,3 ʪʳʩ. ʵʢʟ./ʤ
3
 ʚ ʦʢʪʷʙʨʝ.  

ʇʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʙ ʮʠʩʪ ʨʘʯʢʘ 

Artemia Leach, 1819: ʯʠʩʪʦʪʘ (ʥʘʧʨʠʤʝʨ, ʬʨʘʢʮʠʷ ʮʠʩʪ ʩ ʥʘʨʫʰʝʥʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ, ʧʨʦʮʝʥʪ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʫʩʪʳʝ ʦʙʦʣʦʯʢʠ, ʬʨʘʛʤʝʥʪʳ ʦʙʦʣʦʯʝʢ, ʧʝʩʦʢ ʠ/ʠʣʠ ʜʨʫʛʠʝ ʦʩʪʘʪʢʠ); 

ʙʠʦʤʝʪʨʠʷ ʮʠʩʪ ʠ ʥʘʫʧʣʠʫʩʦʚ (ʜʠʘʤʝʪʨ ʮʠʩʪ, ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʥʘʫʧʣʠʫʩʦʚ); ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ 

ʥʘʫʧʣʠʫʩʦʚ ʜʣʷ ʣʠʯʠʥʦʢ ʨʳʙ ʠ ʨʘʢʦʦʙʨʘʟʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ); ʟʘʛʨʷʟʥʝʥʠʝ 

ʮʠʩʪ ʠ, ʚʦʟʤʦʞʥʦ, ʥʘʫʧʣʠʫʩʦʚ ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ 

ʧʝʩʪʠʮʠʜʳ; ʠʥʢʫʙʠʨʫʝʤʦʩʪʴ (ʚʳʚʦʜʠʤʦʩʪʴ) ʮʠʩʪ. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʘ ʧʦʩʣʝʜʥʷʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʷʤʦ ʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʡ 

ʧʠʱʠ (ʥʘʫʧʣʠʫʩʦʚ), ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʩʪ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʚʝʜʝʥʠʷ. 

ɺʳʢʣʝʚ (ʚʳʚʦʜʠʤʦʩʪʴ) ʜʠʘʧʘʫʟʠʨʫʶʱʠʭ ʮʠʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʢʘʯʝʩʪʚʦ. ʅʘʨʷʜʫ ʩ ʚʘʞʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʚʳʭ ʥʘʫʧʣʠʫʩʦʚ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʥʝʤʘʣʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʝ 

ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʮʠʩʪ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɼʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʘʨʪʝʤʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʤʝʪʨʠʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (Mayer, 2002; Mura et al., 

2005). 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʘʨʪʝʤʠʠ ʦʟʝʨʘ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʘʨʘʤʝʪʨʳ. ʋ ʩʘʤʮʦʚ ʬʨʦʥʪʘʣʴʥʳʝ 

ʙʫʛʦʨʢʠ ʥʘ ʭʚʘʪʘʪʝʣʴʥʳʭ ʘʥʪʝʥʥʘʭ ʠʤʝʶʪ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ (Mura, 1990). ʅʘ ʦʚʠʩʘʢʘʭ ʩʘʤʦʢ 

ʠʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʬʨʦʥʪʘʣʴʥʳʝ ʚʳʨʦʩʪʳ. ʆʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩ ʜʨʫʛʠʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɺʝʩʥʠʥʘ, 

ʇʝʨʤʷʢʦʚʘ, 2012). ʀʟʫʯʘʝʤʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʢʘʟʘʣʠʩʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʩ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʢʘʟʘʪʴʩʷ ʢʘʢ ʥʘ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʪʘʢ ʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʯʢʘ ʘʨʪʝʤʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʝ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩ ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ. ʍʘʨʘʢʪʝʨ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ ʦʙʱʠʭ ʚʳʚʦʜʦʚ: 

- ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʱʝʪʠʥʦʢ ʥʘ ʬʫʨʢʝ ʚʧʣʦʪʴ ʜʦ 

ʧʦʣʥʦʡ ʠʭ ʨʝʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʩʘʤʦʡ ʬʫʨʢʠ; 

- ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʘʙʜʦʤʝʥʘ ʢ ʜʣʠʥʝ ʪʝʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʥʘʯʝʥʠʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ; 
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- ʤʝʞʜʫ ʜʣʠʥʦʡ ʪʝʣʘ ʨʘʯʢʘ ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʢʦʨʨʝʣʷʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ; 

- ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʰʠʨʠʥʘ ʘʙʜʦʤʝʥʘ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʣʘʟʘʤʠ, ʜʠʘʤʝʪʨ ʛʣʘʟ, 

ʜʣʠʥʘ ʧʝʨʚʦʡ ʘʥʪʝʥʥʳ ʠ ʰʠʨʠʥʘ ʛʦʣʦʚʳ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ  ʩ ʚʝʣʠʯʠʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ; 

- ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʜʣʠʥʳ ʪʝʣʘ ʠ ʜʣʠʥʳ ʘʙʜʦʤʝʥʘ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʛʣʘʩʫʶʪʩʷ ʢʘʢ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (Ernani, 1994), ʪʘʢ ʠ 

ʩ ʥʘʰʠʤʠ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʉʪʫʜʝʥʠʢʠʥʘ, 1986). 

ɼʣʷ ʘʨʪʝʤʠʠ ʭʘʨʘʢʪʝʨʥʳ ʢʦʣʝʙʘʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʞʝ ʜʣʷ ʦʙʦʝʧʦʣʳʭ ʧʦʧʫʣʷʮʠʡ ʭʘʨʘʢʪʝʨʝʥ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ. ʇʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ ʠ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʢ ʦʩʥʦʚʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ, ʦʪʥʦʩʷʪʩʷ ʜʣʠʥʘ ʪʝʣʘ, ʰʠʨʠʥʘ ʛʦʣʦʚʳ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʣʘʟʘʤʠ, 

ʜʠʘʤʝʪʨ ʛʣʘʟʘ, ʜʣʠʥʘ ʘʥʪʝʥʥʳ, ʜʣʠʥʘ ʬʫʨʢʠ (ʉʪʫʜʝʥʠʢʠʥʘ, 1986; Asem, Rastegar-Pouyani, 2007; Asem 

et al., 2010). 

ʈʘʟʚʠʪʠʝ ʘʨʪʝʤʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʤʝʥʦʡ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʥʝʰʥʠʤ ʚʠʜʦʤ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʘʨʪʝʤʠʠ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʝʝ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʚ ʧʝʨʚʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ. ʅʘʠʙʦʣʝʝ ʚʘʨʠʘʙʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʷʚʣʷʶʪʩʷ ʤʘʩʩʘ ʠ ʜʣʠʥʘ ʪʝʣʘ, ʜʣʠʥʘ ʬʫʨʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʱʝʪʠʥʦʢ ʥʘ ʝʝ 

ʣʦʧʘʩʪʷʭ. ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʚʳʨʘʞʝʥ ʩʣʝʜʫʶʱʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʜʣʠʥʘ ʪʝʣʘ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʣʘʟʘʤʠ, ʜʣʠʥʘ ʘʥʪʝʥʥʳ, ʜʠʘʤʝʪʨ ʛʣʘʟʘ. ʄʝʞʜʫ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʦʙʥʘʨʫʞʝʥʘ ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ. ʄʝʞʜʫ ʤʘʩʩʦʡ ʠ ʜʣʠʥʦʡ ʪʝʣʘ ʫ ʦʙʦʠʭ ʧʦʣʦʚ ʩʫʱʝʩʪʚʫʝʪ 

ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʪʝʣʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʣʠʥʦʡ 

ʮʝʬʘʣʦʪʦʨʘʢʩʘ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʛʣʘʟʘʤʠ. ʋ ʩʘʤʦʢ ʤʘʩʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʷʡʮʝʚʦʛʦ ʤʝʰʢʘ (ɺʝʩʥʠʥʘ, ʇʝʨʤʷʢʦʚʘ, 2012; ɺʝʩʥʠʥʘ, 2015).  

ɺ 2015 ʛ. ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʧʨʦʚʦʜʠʣʩʷ 

ʚ ʧʝʨʠʦʜ ʠʶʥʷ ï ʩʝʥʪʷʙʨʷ. ʋʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʨʬʳ ʚ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ ʦʢʘʟʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 

10,10Ñ0,22 ʤʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʣʝʪ. ɼʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ ʚ ʘʚʛʫʩʪʝ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 10,70Ñ0,39 ʤʤ, ʚ ʩʝʥʪʷʙʨʝ ʜʣʠʥʘ ʪʝʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 10,60Ñ0,42 ʤʤ. 

ɺ ʦʟʝʨʝ ʂʫʣʫʥʜʠʥʩʢʦʝ ʚ 2014 ʛ. ʚ ʧʝʨʠʦʜ ʠʶʣʷ-ʩʝʥʪʷʙʨʷ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʧʨʠʟʥʘʢʦʚ ʤʦʨʬʳ ʦʢʘʟʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 

10,09Ñ0,10 ʤʤ. ɼʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ ʚ ʘʚʛʫʩʪʝ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 6,55 ʜʦ 13,2 ʤʤ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 

9,99Ñ0,27, ʚ ʩʝʥʪʷʙʨʝ ʜʣʠʥʘ ʪʝʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 8,85Ñ0,31 ʤʤ. 

ʈʘʯʦʢ ʘʨʪʝʤʠʠ ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ ʨʝʜʢʠʭ ʩʘʤʮʦʚ (Abatzopoulos et al., 2002). ɿʘ 

ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʣʝʥʳʭ ʦʟʝʨ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 

ʦʟʝʨʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʦʢ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʩʘʤʮʦʚ (10,2) ʥʘʙʣʶʜʘʣʩʷ ʚ 

2007 ʛ. ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʣʝʪ ʵʪʘ ʚʝʣʠʯʠʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 5 % 

(ɺʝʩʥʠʥʘ, ʈʦʥʞʠʥʘ, 2008; ʈʦʥʞʠʥʘ, 2009; ɺʝʩʥʠʥʘ ʠ ʜʨ., 2011). 

ɺ 2015 ʛ. ʩʘʤʮʳ ʚ ʧʨʦʙʘʭ ʥʝ ʦʪʤʝʯʘʣʠʩʴ. ʇʦ ʜʘʥʥʳʤ ɻ.ɸ. ʎʘʨʝʚʦʡ (2004), ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ 

ʥʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʘ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪʜʝʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʚʰʠʭʩʷ ʙʠʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʦʧʠʩʳʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʘʤʢʠ ʦʪʢʣʘʜʳʚʘʣʠ ʪʦʥʢʦʩʢʦʨʣʫʧʦʚʳʝ, ʠʣʠ ʣʝʪʥʠʝ ʷʡʮʘ, 

ʪʦʣʩʪʦʩʢʦʨʣʫʧʦʚʳʝ ʜʠʘʧʘʫʟʠʨʫʶʱʠʝ ʷʡʮʘ, ʠʣʠ ʮʠʩʪʳ, ʠʣʠ ʦʪʨʦʞʜʘʣʠ ʞʠʚʳʭ ʥʘʫʧʣʠʡ 

(ʞʠʚʦʨʦʞʜʝʥʠʝ). ʅʘʯʠʥʘʷ ʩ ʘʚʛʫʩʪʘ, ʜʦʣʷ ʩʘʤʦʢ, ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʮʠʩʪʘʤʠ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 

ɺ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ ʚ ʦʚʠʩʘʢʘʭ ʩʘʤʦʢ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʮʠʩʪʳ (72,0 %); ʣʝʪʥʝʝ ʷʡʮʦ ʦʪʤʝʯʘʣʦʩʴ 

ʫ 20,0 %. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʥʘʠʙʦʣʴʰʘʷ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʨʪʝʤʠʠ ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ, 2015 ʛ. 

ʄʝʩʷʮ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʧʦʣʦʚ 

(ʩʘʤʢʘ : ʩʘʤʝʮ), % 

ʇʣʦʜʦʚʠʪʦʩʪʴ, 

ʵʢʟ./ʦʩʦʙʴ 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʦʢ, % 

ʩ ʮʠʩʪʘʤʠ 
ʩ ʣʝʪʥʠʤʠ 

ʷʡʮʘʤʠ 

ʩ 

ʥʘʫʧʣʠʷʤʠ 

ʀʶʥʴ 100 27,60 28,00 76,00 0,00 

ʀʶʣʴ 100 21,55 16,00 72,00 28,00 

ɸʚʛʫʩʪ 100 16,00 66,67 30,00 13,33 

ʉʝʥʪʷʙʨʴ 100 40,44 72,00 20,00 0,00 
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ʇʨʠ ʘʥʘʣʠʟʝ ʢʦʨʨʝʣʷʮʠʠ ʧʦʷʚʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʤʥʦʞʝʥʠʷ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʷʟʠ. 

ɼʦʣʷ ʞʠʚʦʨʦʞʜʝʥʠʷ ʩʦʧʨʷʞʝʥʘ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ) 

ʠ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʥʘʫʧʣʠʡ ʚ ʦʚʠʩʘʢʝ ʩʘʤʢʠ ʤʝʥʴʰʝ, ʯʝʤ 

ʪʦʥʢʦʩʢʦʨʣʫʧʦʚʳʭ ʷʠʮ. ʈʘʟʤʥʦʞʝʥʠʝ ʣʝʪʥʠʤʠ ʷʡʮʘʤʠ ʠ ʮʠʩʪʦʥʦʰʝʥʠʝ ʢʦʨʨʝʣʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʦ ʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʘʟʤʥʦʞʝʥʠʷ ʮʠʩʪʘʤʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʮʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʪʦ ʝʩʪʴ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

(ɺʝʩʥʠʥʘ, ʇʝʨʤʷʢʦʚʘ, 2012). 

ʈʘʟʤʝʨʳ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʘʨʪʝʤʠʠ, ʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠʭ ʜʣʠʥ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ (ʍʤʝʣʝʚʘ, 1988). ʏʠʩʣʦ ʢʣʘʜʦʢ ʟʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʘʨʪʝʤʠʠ ʚ 

2015 ʛ. ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 3 (ʘʚʛʫʩʪ) ʜʦ 8 (ʩʝʥʪʷʙʨʴ). 

ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʩ 1977 ʛ., ʪʦ ʝʩʪʴ ʩ ʤʦʤʝʥʪʘ 

ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʛʠʧʝʨʛʘʣʠʥʥʳʤ ʦʟʝʨʘʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʝʥ, ʠ 

ʚ ʩʚʦʝʡ ʜʠʥʘʤʠʢʝ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʙʠʪʘʥʠʷ 

ʛʘʣʦʬʠʣʘ (ɸʥʜʝʨʩʦʥ, 1985), ʘ ʧʦ ʜʠʥʘʤʠʢʝ ʟʘʛʦʪʦʚʢʠ ï ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʤʳʩʣʘ (ʉʪʫʜʝʥʠʢʠʥʘ, 

ʅʦʚʦʩʝʣʦʚ, 1980; ʉʪʫʜʝʥʠʢʠʥʘ, 1986, 1990; ʉʦʣʦʚʦʚ, ʉʪʫʜʝʥʠʢʠʥʘ, 1992; ʉʪʫʜʝʥʠʢʠʥʘ, ʉʦʣʦʚʦʚ, 

1999; ʗʩʶʯʝʥʷ, 2002). ɿʘ ʫʢʘʟʘʥʥʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʯʢʦʚ (ʙʝʟ ʚʳʜʝʣʝʥʠʷ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ) ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,31 (2004 ʛ.) ï 48,04 ʪʳʩ. ʵʢʟ./ʤ
3
 (2002 ʛ.). ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʦʚ ʦʪʤʝʯʝʥʘ ʚ 1991ï1992, 1998ï2000, ʚ 2002, 2006 ʠ 2007 ʛʛ., ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ 1993ï

1994 ʠ 2004 ʛʛ. (ʈʦʥʞʠʥʘ, 2009). 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʮʠʡ ʨʘʯʢʘ. ʊʝʤʧʝʨʘʪʫʨʘ 0,5-ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʨʘʧʳ ʚ ʦʟʝʨʝ 

ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʧʦʜʥʠʤʘʝʪʩʷ ʩ ï8 ʜʦ +10
ʦ 
ʉ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʥʝʜʝʣʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ï3,0
ʦ 
ʉ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʥʘʫʧʣʠʫʩʳ (ɺʝʩʥʠʥʘ, 2010). ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ 

ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʚ ʦʟʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ ï ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʤʘʷ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʞʠʟʥʠ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʨʘʯʢʦʚ, ʩʨʝʜʠ ʦʩʪʘʚʰʠʭʩʷ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ 

ʩʤʝʨʪʥʦʩʪʴ (ɻʠʣʷʨʦʚ, 1990). ʅʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʞʘʙʨʦʥʦʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ (ɺʦʨʦʥʦʚ, 1974, 1982; ʀʚʘʥʦʚʘ, 1983). ʇʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʦʪʤʝʯʘʶʪʩʷ ʩ 

ʩʝʨʝʜʠʥʳ ʠʶʥʷ. ʆʩʥʦʚʥʳʝ ʧʠʢʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʥʴ ʠ ʩʝʥʪʷʙʨʴ. ɼʣʷ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʦʟʝʨʘ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʪʨʝʭ ï ʯʝʪʳʨʝʭ ʛʝʥʝʨʘʮʠʡ. 

ɺʪʦʨʘʷ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʝʥʝʨʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩ çʧʝʨʝʢʨʳʚʘʥʠʝʤè ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʚʳʷʚʣʝʥʠʝ ʠʭ ʯʝʪʢʠʭ ʛʨʘʥʠʮ. ɺʪʦʨʘʷ ʛʝʥʝʨʘʮʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ï ʢʦʥʮʝ ʠʶʥʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʜʦ ʥʘʯʘʣʘ ï ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ. ʅʘʯʘʣʦ ʪʨʝʪʴʝʡ ʛʝʥʝʨʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ï ʢʦʥʝʮ ʠʶʣʷ, 

ʵʣʠʤʠʥʘʮʠʷ ʦʩʦʙʝʡ ʦʧʠʩʳʚʘʝʤʦʡ ʛʝʥʝʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʩʝʥʪʷʙʨʷ. ʈʘʟʚʠʪʠʝ 

ʯʝʪʚʝʨʪʦʡ ʛʝʥʝʨʘʮʠʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʅʘʯʘʣʦ ʝʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ, ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʦʩʦʙʠ ʜʦʩʪʠʛʘʶʪ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ï ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ (ʪʘʙʣ. 2). ʈʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʠ 

ʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʘʨʪʝʤʠʠ ʟʘʚʠʩʷʪ ʦʪ ʩʨʦʢʦʚ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʤʦʛʫʪ 

ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ. 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʘʨʪʝʤʠʠ  

ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ,ʭ̀Ñm, 2009ï2014 ʛʛ. (ʪʳʩ. ʵʢʟ./ʤ
3
) 

ɻʦʜ ʅʘʫʧʣʠʠ ʖʚʝʥʠʣʴʥʳʝ ʇʨʝʜʚʟʨʦʩʣʳʝ 
ʇʦʣʦʚʦʟʨʝʣʳʝ ʗʡʮʘ (ʣʝʪʥʠʝ, 

ʜʠʘʧʘʫʟʠʨʫʶʱʠʝ) ǀ ǁ 

2009 116,81Ñ13,30 89,08Ñ14,94 1,53Ñ0,21 2,81Ñ0,27 0,10Ñ0,04 108,06Ñ19,77 

2010 769,66Ñ89,27 0,53Ñ0,23 2,19Ñ0,30 13,54Ñ1,40 0,07Ñ0,01 208,04Ñ24,93 

2011 285,02Ñ33,91 0,76Ñ0,15 17,15Ñ3,89 14,39Ñ1,84 0,09Ñ0,02 337,90Ñ42,55 

2012 5,31Ñ1,97 1,95Ñ1,34 0,6Ñ0,15 1,66Ñ1,09 0,01Ñ0,001 111,27Ñ85,78 

2013 116,37Ñ25,26 15,93Ñ3,95 16,45Ñ2,80 9,62Ñ1,04 0,05Ñ0,01 333,64Ñ41,67 

2014 1,94Ñ0,83 1,25Ñ0,66 0,072Ñ0,04 0,37Ñ0,20 0,005Ñ0,002 8,29Ñ2,20 

ɺ ʘʧʨʝʣʝ 2015 ʛ. ʚ ʨʘʧʝ ʦʟʝʨʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘʫʧʣʠʫʩʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ 

ʥʘʫʧʣʠʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 8,44 ʜʦ 402,7 ʪʳʩ. ʵʢʟ./ʤ
3
, ʦʩʥʦʚʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ ortonauplii. ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʧʦ 

ʩʪʘʥʮʠʷʤ ʦʪ 66,4 ʜʦ 198,3 ʪʳʩ. ʵʢʟ./ʤ
3
. ɺ ʤʘʝ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʫʧʣʠʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʯʢʘ ʘʨʪʝʤʠʠ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,02 ʜʦ 1,4 ʪʳʩ. ʵʢʟ./ʤ
3
. ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 23,4 ʜʦ 80,2 ʪʳʩ. 

ʵʢʟ./ʤ
3
. ʇʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʠʶʥʝ (ʪʘʙʣ. 3). ʏʠʩʣʝʥʥʦʩʪʴ ʷʠʮ (ʣʝʪʥʠʭ ʠ 
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ʜʠʘʧʘʫʟʠʨʫʶʱʠʭ) ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 0,21 ʜʦ 6,38 ʪʳʩ. ʵʢʟ./ʤ
3
, ʥʘʠʙʦʣʴʰʘʷ ʠʭ ʧʣʦʪʥʦʩʪʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ.  

ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʩʪʘʜʠʡ ʨʘʯʢʘ ʘʨʪʝʤʠʠ  

ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ,ʭ̀Ñm, 2015 ʛ. (ʪʳʩ. ʵʢʟ./ʤ
3
) 

ɼʘʪʘ ʅʘʫʧʣʠʠ ʖʚʝʥʠʣʴʥʳʝ ʇʨʝʜʚʟʨʦʩʣʳʝ 
ʇʦʣʦʚʦʟʨʝʣʳʝ ʗʡʮʘ (ʣʝʪʥʠʝ, 

ʜʠʘʧʘʫʟʠʨʫʶʱʠʝ) ǀ ǁ 

23.04.15 75,40Ñ25,40 ï ï ï ï 124,50Ñ3,92 

27.05.15 0,80Ñ0,10 11,40Ñ1,20 3,44Ñ0,44 ï ï 47,30Ñ1,57 

24.06.15 0,04Ñ0,002 4,60Ñ0,10 5,17Ñ0,03 12,53Ñ1,04 ï 26,30Ñ0,44 

21.07.15 17,70Ñ5,40 3,60Ñ0,30 2,15Ñ0,04 8,40Ñ0,33 ï 160,00Ñ3,68 

11.08.15 3,50Ñ0,30 0,16Ñ0,009 0,07Ñ0,01 6,27Ñ0,08 ï 161,60Ñ3,60 

12.09.15 0,10Ñ0,04 0,25Ñ0,07 0,12Ñ0,04 9,19Ñ0,11 ï 136,00Ñ2,61 

ɺ ʠʶʣʝ 2015 ʛ. ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʦʩʦʙʠ ʚʩʝʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 1). 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʫʧʣʠʡ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ ʦʪ 2,07 ʜʦ 25,11 ʪʳʩ. ʵʢʟ./ʤ
3
. ʇʦʣʦʚʦʟʨʝʣʳʝ ʩʘʤʢʠ 

ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʠ ʛʣʫʙʠʥʘʭ (1,0-9,0ʤ), ʥʘʠʙʦʣʴʰʘʷ ʠʭ ʧʣʦʪʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 

ʛʣʫʙʠʥʝ 4,0ï8,0 ʤ. ʏʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 160,00Ñ3,68 ʪʳʩ. ʵʢʟ./ʤ
3
.  

 

ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʨʘʯʢʘ ʘʨʪʝʤʠʠ  

ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ, ʠʶʣʴ 2015 ʛ. 

ɺ ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʪʨʝʪʴʝʡ ʛʝʥʝʨʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʩʣʦʝ 0ï2,0 ʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ 

ʫʤʝʥʴʰʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʤʝʩʷʮʝʤ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 6,27Ñ0,08 ʪʳʩ. ʵʢʟ./ʤ
3
 

(ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʨʘʯʢʘ ʘʨʪʝʤʠʠ  

ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ, ʘʚʛʫʩʪ 2015 ʛ. 

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʠ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʪʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʘʨʪʝʤʠʠ. ɺ ʩʝʥʪʷʙʨʝ ʩʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʯʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 9,19Ñ0,11 ʪʳʩ. ʵʢʟ./ʤ
3
. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʮʠʩʪ ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʩʝʥʪʷʙʨʝ ï 136,00Ñ2,61 ʪʳʩ. ʵʢʟ./ʤ
3
. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2015 ʛʦʜʘ ʚ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʧʫʣʷʮʠʠ ʩʘʤʮʳ ʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ. 
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ɺ ʮʝʣʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2015 ʛ. 

ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʛʦʜʦʤ (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3. ʂʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʦʚ ʘʨʪʝʤʠʠ ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ, 2015 ʛ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ 

ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ ʘʨʪʝʤʠʠ ʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ 

ʥʘʫʧʣʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʘʤʦʢ (r=0,67, pÒ0,05). ʂʨʦʤʝ ʪʦʛʦ, ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ 

ʨʘʯʢʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (r ï ʦʪ 0,48 ʜʦ 0,92, pÒ0,05). ʇʣʦʪʥʦʩʪʴ ʥʘʫʧʣʠʡ 

ʩʦʧʨʷʞʝʥʘ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ (r=-0,84 ʠ r=0,54 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ pÒ0,05). 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʦʩʦʙʝʡ ʧʨʝʜʚʟʨʦʩʣʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ (ʩʘʤʢʠ ï r=0,71, ʩʘʤʮʳ ï r=0,63, pÒ0,05).  

ʂʘʢ ʦʧʠʩʳʚʘʣʦʩʴ ʚʳʰʝ, ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʯʢʦʚ ʠ ʮʠʩʪ 
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(ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʥʘʪʫʨʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʘʟʘʥ, ʣʝʱ ʠ ʩʫʜʘʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʱ ʠ 

ʩʫʜʘʢ ʦʩʚʦʠʣʠ ʚʝʩʴ ʦʙʩʢʦʡ ʙʘʩʩʝʡʥ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʘʤ ʜʦʤʠʥʘʥʪʘʤ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʆʙʠ ʠ ʝʝ 

ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ.  

ɸʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʩ ʢʦʨʤʦʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʳʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʠ ʟʘʚʝʨʰʠʣʠʩʴ ʚ 1980 ʛ. ɼʦʥʥʘʷ ʬʘʫʥʘ ʨ. ʆʙʠ ʧʦʧʦʣʥʠʣʘʩʴ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤʠ 

ʤʠʟʠʜʘʤʠ Neomisis intermedia (Czern) ʠ ʜʚʫʤʷ ʚʠʜʘʤʠ ʙʘʡʢʘʣʴʩʢʠʭ ʛʘʤʤʘʨʠʜ Gmelinoides fasciatus 

(Stebb.) ʠ Micruropus possolskii (Sow.), ʢʦʪʦʨʳʝ ʟʘʥʷʣʠ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʵʢʦʩʠʩʪʝʤʝ ʚʦʜʦʝʤʘ ʠ 

ʚʦʰʣʠ ʚ ʧʠʪʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʳʙ (ɺʠʟʝʨ, 2007). 

ʇʨʝʢʨʘʱʝʥʠʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʝ ʩʪʘʣʦ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʚ ʙʘʩʩʝʡʥ ʨ. ʆʙʠ. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʳʡ 

ʧʨʠʪʦʢ ʚʩʝʣʝʥʮʝʚ ʠʟ ʤʘʣʦʮʝʥʥʳʭ ʠ ʠʥʚʘʟʠʡʥʳʭ ʚʠʜʦʚ ʨʳʙ: ʚʝʨʭʦʚʢʠ, ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʦʨʤʳ 

ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ, ʢʦʣʶʰʢʠ, ʨʦʪʘʥʘ-ʛʦʣʦʚʝʰʢʠ ʠ ʫʢʣʝʡʢʠ. ʀʟ ʧʨʦʤʳʩʣʦʚʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʥʠʢ ʨʝʯʥʦʡ ʨʘʢ.  

ɺʩʝ ʵʪʠ ʚʩʝʣʝʥʮʳ ʚʪʦʨʦʡ ʚʦʣʥʳ ʥʝ ʠʤʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʦ ʥʝ ʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʭʪʠʦʬʘʫʥʳ ʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, 

ʘ ʪʘʢʞʝ ʥʘ ʨʳʙʦʧʨʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʝʤʘ. ɹʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦ ʩʝʙʷ ʧʨʦʷʚʠʣ ʤʦʣʣʶʩʢ ʠʟ ʝʚʨʦʧʝʡʩʢʦʡ 

ʬʘʫʥʳ ï ʨʝʯʥʘʷ ʞʠʚʦʨʦʜʢʘ Viviparus viviparus L. ʕʪʦʪ ʚʩʝʣʝʥʝʮ ʧʦʷʚʣʷʝʪʩʷ ʚ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ. ʉ 2003 ʛ. ʦʥ ʥʘʯʠʥʘʝʪ ʦʢʘʟʳʚʘʪʴ ʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʟʚʠʪʠʝ ʜʦʥʥʦʡ ʬʘʫʥʳ. ʆʯʘʛʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʵʚʨʠʙʠʦʥʪʥʦʛʦ ʚʠʜʘ ʩʪʘʥʦʚʠʪʩʷ ʩʨʝʜʥʷʷ 

ʟʦʥʘ. ɽʝ ʧʨʦʪʦʯʥʘʷ ʘʢʚʘʪʦʨʠʷ ʩ ʧʣʦʪʥʳʤʠ ʛʨʫʥʪʘʤʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʪʦʛʦ 

ʨʝʦʬʠʣʴʥʦʛʦ ʤʦʣʣʶʩʢʘ, ʧʦʵʪʦʤʫ ʦʥ ʙʳʩʪʨʦ ʟʘʩʝʣʠʣ ʚʩʶ ʨʫʩʣʦʚʫʶ ʟʦʥʫ ʩ ʛʣʫʙʠʥʘʤʠ 5ï12 ʤ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʚʩʝʣʝʥʮʘ ʫʞʝ ʚ 2004 ʛ. ʩʦʩʪʘʚʣʷʝʪ 2020 ʵʢʟ./ʤ
2
 ʠ 1719,85 ʛ/ʤ

2
, ʧʨʠ ʤʘʢʩʠʤʫʤʝ 

ʜʦ 6000 ʵʢʟ./ʤ
2
 ʠ 5687,0 ʛ/ʤ

2
. ʏʫʞʝʨʦʜʥʳʝ ʤʦʣʣʶʩʢʠ, ʦʙʠʪʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʠ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʢʨʳʚʘʷ ʝʛʦ ʩʧʣʦʰʥʳʤ ʢʦʚʨʦʤ, ʚʳʩʪʫʧʘʶʪ ʪʨʦʬʠʯʝʩʢʠʤ ʠ ʙʠʦʪʦʧʠʯʝʩʢʠʤ ʢʦʥʢʫʨʝʥʪʦʤ 

ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ, ʢʦʪʦʨʳʡ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ. ʀʩʭʦʜʥʘʷ ʙʝʥʪʦʬʘʫʥʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ (ɺʠʟʝʨ, 2010).  

ʂ 2010 ʛ. ʚʩʝʣʝʥʮʳ ʦʩʚʦʠʣʠ ʫʞʝ ʚʩʶ ʨʫʩʣʦʚʫʶ ʯʘʩʪʴ ʩʨʝʜʥʝʡ ʟʦʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 76 ʢʤ, ʛʜʝ ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʝʝ 99,9 % ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʙʝʥʪʦʩʘ (ʪʘʙʣ. 1). ɹʳʩʪʨʦʝ 

ʦʩʚʦʝʥʠʝ ʦʙʰʠʨʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩʚʷʟʘʥʦ ʩ ʧʦʜʚʠʞʥʦʩʪʴʶ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʩʧʣʳʚʘʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʚʝʪʨʦʚʳʭ ʠ ʩʪʦʢʦʚʳʭ 

ʪʝʯʝʥʠʡ. 

ʊʘʙʣʠʮʘ 1. ɹʠʦʤʘʩʩʘ ʜʦʥʥʦʡ ʬʘʫʥʳ ʩʨʝʜʥʝʡ ʟʦʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʛ/ʤ
2
  

ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ 

ʆʨʛʘʥʠʟʤʳ 1986ï2002 ʛʛ. 2003ï2010 ʛʛ. 2011ï2015 ʛʛ. 

ɸʙʦʨʠʛʝʥʥʳʡ 

ʟʦʦʙʝʥʪʦʩ 
7,871Ñ1,940 0,360Ñ0,063 0,524Ñ0,159 

ɻʘʤʤʘʨʠʜʳ 1,494Ñ0,633 0,464Ñ0,385 0,067Ñ0,024 

ʄʠʟʠʜʳ 8,964Ñ3,150 6,703Ñ2,348 3,830Ñ1,121 

ɺʠʚʠʧʘʨʫʩ ï 1154,202Ñ162,866 862,238Ñ539,221 

ʅʘ ʤʝʩʪʘʭ ʩʚʦʝʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Viviparus ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʘʙʦʨʠʛʝʥʥʦʛʦ 

ʙʝʥʪʦʩʘ, ʢʦʪʦʨʳʡ ʬʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ ʥʘ ʘʢʚʘʪʦʨʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ, ʠʟ ʝʛʦ ʩʦʩʪʘʚʘ 

ʚʳʧʘʜʘʶʪ ʦʣʠʛʦʭʝʪʳ, ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ. ʉʘʤʠ ʚʩʝʣʝʥʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʨʦʬʠʯʝʩʢʠʡ ʪʫʧʠʢ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʳʙʘʤʠ ʚ ʧʠʱʫ ʠʟ-ʟʘ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʯʥʦʡ 

ʨʘʢʦʚʠʥʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʥʝʢʪʦʙʝʥʪʠʯʝʩʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʢʦʪʦʨʳʝ ʤʝʥʝʝ ʩʚʷʟʘʥʳ 

ʩ ʜʦʥʥʳʤʠ ʛʨʫʥʪʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠʭʪʠʦʬʘʫʥʳ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʘʙʦʨʠʛʝʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ.  

ɺ 2011ï2015 ʛʛ. ʤʦʣʣʶʩʢʠ ʩʦʭʨʘʥʷʶʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʜʦʥʥʦʡ ʬʘʫʥʝ ʩʨʝʜʥʝʡ 

ʟʦʥʳ. ʅʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʩʚʷʟʘʥʦ ʩ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʘʤʦʡ ʞʠʚʦʨʦʜʢʠ, ʪʘʢ ʢʘʢ ʩ 

2009 ʛ. ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʪʝʯʝʥʠʷ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʳʝ ʙʠʦʪʦʧʳ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʫʥʪʦʚ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʘ ʨʦʩʩʳʧʷʤʠ ʨʘʢʦʚʠʥ ʤʝʨʪʚʳʭ ʤʦʣʣʶʩʢʦʚ. ʕʪʠ ʙʠʦʪʦʧʳ 

ʦʙʳʯʥʦ ʠʟʙʝʛʘʶʪʩʷ ʘʙʦʨʠʛʝʥʥʦʡ ʬʘʫʥʦʡ. ʇʦʢʠʜʘʝʪ ʠʭ ʠ Viviparus.  

ɺʥʝʜʨʝʥʠʶ ʤʦʣʣʶʩʢʘ ʚ ʜʦʥʥʳʝ ʙʠʦʮʝʥʦʟʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʦʢʘʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʦʥʥʦʡ ʬʘʫʥʳ.  ʇʦʩʣʝ ʨʘʟʤʥʦʞʝʥʠʷ, ʝʱʝ ʚ ʤʘʝ, ʦʥʠ ʧʦʢʠʜʘʶʪ ʧʨʠʙʨʝʞʥʫʶ 

ʣʠʪʦʨʘʣʴ ʩ ʛʣʫʙʠʥʘʤʠ ʤʝʥʝʝ 2 ʤ. ʇʘʜʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ, ʜʘʞʝ ʥʠʞʝ ʫʨʦʚʥʷ 



30 

 

ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ, ʞʠʚʦʨʦʜʢʠ ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʝʨʝʞʠʚʘʶʪ ʟʘʨʳʚʰʠʩʴ ʚ ʟʘʠʣʝʥʥʳʡ ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 

30 ʩʤ. ɻʠʙʝʣʴ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ. ɺ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʩʣʝ 

ʩʭʦʜʘ ʣʴʜʘ ʠ ʦʪʪʘʠʚʘʥʠʷ ʛʨʫʥʪʘ ʜʦ ʧʨʠʭʦʜʘ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ, ʦʥʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ, 

ʥʝ ʛʠʙʥʫʪ ʦʪ ʚʳʩʳʭʘʥʠʷ, ʘ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʦ ʚʣʘʞʥʦʤʫ ʛʨʫʥʪʫ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʫʨʝʟʫ ʚʦʜʳ. 

ʄʦʣʣʶʩʢʠ ʚ ʟʦʥʝ ʚʨʝʤʝʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠ ʥʘ ʦʙʚʦʜʥʝʥʥʳʝ ʧʦʥʠʞʝʥʠʷ ʜʥʘ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʰʘʥʩʳ ʥʘ ʚʳʞʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɹʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʚ 

2008 ʛ.  ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʣʘ  42,39 ʢʛ. 

ɺ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʩ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʪʦʢʦʚʳʭ ʪʝʯʝʥʠʡ ʦʥʠ ʫʩʧʝʰʥʝʝ ʦʩʚʘʠʚʘʶʪ 

ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʡ. ʀʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ ʚʦʜʥʦʩʪʴʶ 2010 ʛ. ʩʚʷʟʘʥʦ ʠʭ ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʚ ʨʫʩʣʦʚʦʡ 

ʯʘʩʪʠ ʀʨʤʝʥʩʢʦʛʦ ʧʣʝʩʘ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ  ʚʠʚʠʧʘʨʫʩʘ ʥʘ ʵʪʦʡ ʯʘʩʪʠ ʦʟʝʨʦʚʠʜʥʦʡ ʟʦʥʳ ʩʳʛʨʘʣ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʆʩʥʦʚʥʳʤ ʦʯʘʛʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʞʠʚʦʨʦʜʢʠ ʩ 2005 ʛ. ʩʪʘʥʦʚʠʪʩʷ ʘʢʚʘʪʦʨʠʷ 

ʚ ʨʘʡʦʥʝ ʩ. ɹʝʨʝʛʦʚʦʝ, ʥʘ ʫʯʘʩʪʢʝ ʨʘʟʛʨʫʟʢʠ ʠ ʦʪʩʪʦʷ ʨʳʙʦʣʦʚʝʮʢʠʭ ʩʫʜʦʚ. ʉ ʠʶʥʷ ʧʦ ʦʢʪʷʙʨʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʤʦʣʣʶʩʢ ʨʝʛʫʣʷʨʥʦ ʧʦʧʘʜʘʣ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʙʦʨʢʠ ʪʨʘʣʦʚ ʠ 

ʫʙʦʨʢʠ ʧʘʣʫʙ. 

ʇʦʣʥʦʝ ʦʩʚʦʝʥʠʝ ʀʨʤʝʥʩʢʦʛʦ ʧʣʝʩʘ ʧʨʦʠʟʦʰʣʦ ʚ 2013 ʛ. ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ  ʤʦʣʣʶʩʢʦʚ 

ʧʦʚʳʩʠʣʘʩʴ ʜʦ 862,238Ñ539,221 ʛ/ʤ
2
, ʘ ʙʠʦʤʘʩʩʘ ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ, ʥʘʧʨʦʪʠʚ, ʩʥʠʟʠʣʘʩʴ ʩ 8,213 

ʜʦ 0,576 ʛ/ʤ
2
. 

ɺ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʧʨʦʪʦʯʥʦʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (2014ï2015 ʛʛ.) ʤʦʣʣʶʩʢ 

ʧʨʦʥʠʢ ʠ ʥʘ ʟʘʚʝʨʰʘʶʱʠʡ ʫʯʘʩʪʦʢ ʦʟʝʨʦʚʠʜʥʦʡ ʟʦʥʳ ï ʇʨʠʧʣʦʪʠʥʥʳʡ ʧʣʝʩ. ɺ 2015 ʛ. ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʟʘʪʦʧʣʝʥʥʳʤ ʨʫʩʣʦʤ ʆʙʠ, ʧʨʠ ʥʠʟʢʦʡ ʙʠʦʤʘʩʩʝ 0,16ï1,0 ʛ/ʤ
2
. 

ʋʩʣʦʚʠʷ ʚʝʨʭʥʝʡ ʟʦʥʳ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʯʥʳʤ. ɺʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʩʝʣʝʥʮʘ. ʆʙʰʠʨʥʘʷ ʧʦʡʤʘ ʤʝʣʢʦʚʦʜʥʘ ʠ ʦʙʩʳʭʘʝʪ ʥʘ ʜʣʠʪʝʣʴʥʳʝ 

ʩʨʦʢʠ. ɺʩʝʣʝʥʝʮ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʝʞʝʛʦʜʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ. 

ɺ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʩ ʙʠʦʤʘʩʩʦʡ 4,118ï

25,133 ʛ/ʤ
2
. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝʣʝʥʝʮ ʦʩʚʦʠʣ ʦʢʦʣʦ 78 % (136 ʢʤ) ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʧʨʦʜʚʠʥʫʚʰʠʩʴ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʤʝʩʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ 38 ʢʤ ʚʚʝʨʭ ʠ 88 ʢʤ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ. ɼʦ 

2013 ʛ. ʤʦʣʣʶʩʢ ʦʢʘʟʳʚʘʣ ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʪʘʢ ʢʘʢ 

ʦʙʠʪʘʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʡ ʟʦʥʝ ʚʦʜʦʝʤʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 23 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʤʘʩʩʳ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠʟ ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ ʠ 

ʤʠʟʠʜ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʚʥʝʜʨʝʥʠʶ 

ʚʠʚʠʧʘʨʫʩʘ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2. ɹʠʦʤʘʩʩʘ ʜʦʥʥʦʡ ʬʘʫʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʛ/ʤ
2
 

ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ 

ʆʨʛʘʥʠʟʤʳ 1986ï2002 ʛʛ. 2003ï2012 ʛʛ. 2013ï2015 ʛʛ. 

ɸʙʦʨʠʛʝʥʥʳʡ 

ʟʦʦʙʝʥʪʦʩ 
4,533Ñ0,573 4,528Ñ0,472 3,960Ñ0,660 

ɻʘʤʤʘʨʠʜʳ 2,461Ñ0,422 0,913Ñ0,551 0,397Ñ0,115 

ʄʠʟʠʜʳ 8,527Ñ2,229 7,120Ñ1,693 4,526Ñ1,537 

ɺʠʚʠʧʘʨʫʩ ï 170,208Ñ21,114 447,906Ñ266,881 

ʉ ʦʩʚʦʝʥʠʝʤ ʀʨʤʝʥʩʢʦʛʦ ʧʣʝʩʘ ʘʢʚʘʪʦʨʠʷ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʣʣʶʩʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 45% ʧʣʦʱʘʜʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʤʦʚʦʡ ʙʘʟʳ (0,5ï0,6 ʛ/ʤ
2
) ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʠʜʘ  ʣʝʱʘ, 

ʵʬʬʝʢʪʠʚʥʳʡ ʥʘʛʫʣ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʠʦʤʘʩʩʝ ʙʝʥʪʦʩʘ ʥʝ ʥʠʞʝ 4 ʛ/ʤ
2
 (ɾʝʣʪʝʥʢʦʚʘ, ʂʦʛʘʥ, 

1985). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʢʦʨʤʦʚʦʛʦ ʙʝʥʪʦʩʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 2013ï2014 ʛʛ. ʩʥʠʞʘʝʪʩʷ ʜʦ 3,960 ʛ/ʤ
2
, 

ʠ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʛʫʣʘ ʙʝʥʪʦʩʦʷʜʥʳʭ ʨʳʙ ʩʦʭʨʘʥʷʶʪʩʷ ʣʠʰʴ ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ ʠ ʧʨʠʧʣʦʪʠʥʥʦʤ ʧʣʝʩʝ. 

ɺ ʚʦʜʦʝʤʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ɼʥʝʧʨʘ ʠ ɺʦʣʛʠ ʙʠʦʤʘʩʩʘ ʨʝʯʥʦʡ 

ʞʠʚʦʨʦʜʢʠ ʪʘʢ ʞʝ ʜʦʩʪʠʛʘʝʪ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ (365ï1162 ʛ/ʤ
2 
ʠ ʙʦʣʝʝ), ʥʦ ʢʘʢ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʡ ʚʠʜ 

ʦʥʘ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʥʘ ʣʦʢʘʣʴʥʳʭ ʧʨʦʪʦʯʥʳʭ ʙʠʦʪʦʧʘʭ ʚ ʟʘʨʦʩʣʷʭ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝ 

ʧʦʜʘʚʣʷʝʪ  ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʛʨʫʧʧ ʙʝʥʪʦʩʘ ʥʘ ʦʩʥʦʚʥʳʭ ʘʢʚʘʪʦʨʠʷʭ. ɺ ʛʣʫʙʦʢʦʚʦʜʥʦʡ  ʟʦʥʝ ʦʥʠ 

ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʧʦʢʠʜʘʶʪ ʤʝʣʢʦʚʦʜʴʷ ʦʩʝʥʴʶ ʩ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʜʳ (ɿʠʤʙʘʣʝʚʩʢʘʷ ʠ ʜʨ. 

1979; ʀʩʪʦʤʠʥʘ, 2008). 

ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʢʦʣʦʛʠʷ ʚʩʝʣʝʥʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ, ʤʦʣʣʶʩʢ 

ʫʪʨʘʯʠʚʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʤʝʣʢʦʚʦʜʴʷʤʠ ʠ ʟʘʨʦʩʣʷʤʠ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 
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ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʦʪ ʥʝʧʨʦʪʦʯʥʦʡ ʧʦʡʤʳ ʜʦ ʟʘʪʦʧʣʝʥʥʦʛʦ ʨʫʩʣʘ ʆʙʠ, ʛʜʝ ʟʘʩʝʣʷʝʪ ʠʣʠʩʪʳʝ ʛʨʫʥʪʳ ʥʘ 

ʛʣʫʙʠʥʝ 15ï16 ʤ. ʇʦʵʪʦʤʫ ʥʠ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ, ʥʠ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʩʪʦʢʦʚʦʛʦ ʪʝʯʝʥʠʷ ʥʝ ʩʪʘʥʫʪ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʣʥʦʛʦ ʦʩʚʦʝʥʠʷ ʟʘʚʝʨʰʘʶʱʝʛʦ ʫʯʘʩʪʢʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʨʠʧʣʦʪʠʥʥʦʛʦ ʧʣʝʩʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʦʪʢʦʨʤʘ ʙʝʥʪʦʩʦʷʜʥʳʭ ʨʳʙ ʫʭʫʜʰʘʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ 

ʘʢʚʘʪʦʨʠʠ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʜʦ ʟʘʚʝʨʰʝʥʠʷ 3 ʬʘʟʳ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʚʩʝʣʝʥʮʘ ï 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ (ʂʘʨʧʝʚʠʯ, 1975). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʟʠʪʩʷ ʠ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʩʦʙʝʥʥʦ ʚ ʛʦʜʳ ʩ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʝʢʪʦʙʝʥʪʦʩʥʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ɺ ʨʘʩʩʝʣʝʥʠʠ ʤʦʣʣʶʩʢʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʝʨʦʷʪʥʦ, 

ʧʨʝʦʙʣʘʜʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʆʙʠʪʘʷ ʚ ʧʦʡʤʝʥʥʳʭ ʠ ʤʝʣʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ ɽʚʨʦʧʳ, ʤʦʣʣʶʩʢ 

ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʠʭ ʚʳʩʳʭʘʥʠʶ ʠ ʧʨʦʤʝʨʟʘʥʠʶ ʠ ʩʧʦʩʦʙʝʥ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʪʴʩʷ ʙʝʟ ʚʦʜʳ ʠ 

ʧʝʨʝʞʠʚʘʪʴ ʟʠʤʫ ʚ ʟʘʤʝʨʟʰʝʤ ʩʦʩʪʦʷʥʠʠ (ɾʘʜʠʥ, 1952). ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʝʥ ʝʛʦ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʡ 

ʧʝʨʝʥʦʩ ʩʫʜʘʤʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠ ʤʘʣʦʤʝʨʥʳʤʠ ʩʫʜʘʤʠ ʨʳʙʘʢʦʚ ʣʶʙʠʪʝʣʝʡ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ  ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢ 2014 ʛ. ʤʦʱʥʦʡ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʨʦʜʢʠ ʚ ʗʨʝʥʩʢʦʡ ʧʨʦʪʦʢʝ 

ʨ. ʆʙʠ ʚ 27 ʢʤ ʥʠʞʝ ʧʣʦʪʠʥʳ ɻʕʉ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʩʪʘ ʟʠʤʥʝʛʦ ʦʪʩʪʦʷ ʨʝʯʥʦʛʦ ʬʣʦʪʘ, ʘ ʪʘʢ 

ʞʝ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ. ɺ 2015 ʛ. ʞʠʚʦʨʦʜʢʠ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʫʭ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʜʫ ʠʟ ʵʪʦʡ ʧʨʦʪʦʢʠ, ʪʘʢ ʢʘʢ ʧʨʝʦʜʦʣʝʚʘʶʪ ʩʦʨʦʟʘʱʠʪʥʳʝ 

ʠ ʨʳʙʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʦʟʜʘʶʪ ʧʦʩʝʣʝʥʠʷ ʚ ʚʦʜʦʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʠʟʙʝʞʥʦ, ʧʨʦʠʟʦʡʜʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ 

ʚʠʜʘ ʧʦ ʦʙʩʢʦʡ ʩʠʩʪʝʤʝ, ʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚ 

ʚʝʨʭʦʚʴʷʭ ʆʙʠ ʠ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʠʟʦʚʴʷʭ ʙʘʩʩʝʡʥʘ. 
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(ʧʦʯʪʠ ʪʨʝʪʴ) ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʭʪʠʦʬʘʫʥʳ ʦʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʙʘʩʩʝʡʥʘʭ ʜʨʫʛʠʭ ʚʝʣʠʢʠʭ ʩʠʙʠʨʩʢʠʭ ʨʝʢ ʵʪʘ ʜʦʣʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 20% (ʇʦʧʦʚ, 2009). 

ʇʦʷʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ ʚʝʨʭʦʚʢʠ Leucaspius delineatus (Heckel, 1843) 

ʜʘʪʠʨʫʝʪʩʷ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʦʡ 1960-ʭ (ʂʨʠʚʦʱʝʢʦʚ, 1973), ʫʢʣʝʡʢʠ Alburnus alburnus (Linnaeus, 1758) 

ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʦʡ 1970-ʭ (ɻʫʥʜʨʠʟʝʨ ʠ ʜʨ., 1984), ʘ ʨʦʪʘʥʘ Perccottus glenii Dybowski, 1877 ï 

ʥʘʯʘʣʦʤ 1990-ʭ ʛʦʜʦʚ (ɻʫʥʜʨʠʟʝʨ ʠ ʜʨ., 2000; ʈʝʰʝʪʥʠʢʦʚ, 2009). ʈʘʡʦʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʩʝʣʝʥʠʷ 

ʵʪʠʭ ʚʠʜʦʚ ʚ ʩʠʩʪʝʤʫ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ ʠ ʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʆʙʴ-ʀʨʪʳʰʩʢʦʤ 

ʙʘʩʩʝʡʥʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʦʙʟʦʨʝ ɽ.ɸ. ʀʥʪʝʨʝʩʦʚʦʡ (2016). 

ɼʦ ʩʠʭ ʧʦʨ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʦʚ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ ʚ ʩʠʩʪʝʤʝ 

ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ. ʊʘʢ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ ʧʦʷʚʣʝʥʠʝ ʚʝʨʭʦʚʢʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚ 1999 ʛʦʜʫ 

(ɺʝʩʥʠʥʘ ʠ ʜʨ., 1999), ʘ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ 2001 ʛʦʜʫ (ɻʦʣʫʙʮʦʚ, ʄʘʣʢʦʚ, 2007), ʨʦʪʘʥʘ ʚ 

ʧʦʡʤʝ ɺʝʨʭʥʝʡ ʆʙʠ ʫ ɹʘʨʥʘʫʣʘ ʚ 2003 ʛʦʜʫ (ɾʫʨʘʚʣʝʚ ʠ ʜʨ., 2006) ʠ ʫʢʣʝʡʢʠ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʚ 2012 ʛʦʜʫ (ɾʫʨʘʚʣʝʚ, ʀʥʦʟʝʤʮʝʚ, 2012). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʙʘʩʩʝʡʥʝ ʉʨʝʜʥʝʡ ʠ ɺʝʨʭʥʝʡ ʆʙʠ ʚ 2014ï2015 ʛʛ. ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʠʭ ʪʨʝʭ ʚʠʜʦʚ ʚ 

ʨʷʜʝ ʚʦʜʦʝʤʦʚ, ʣʝʞʘʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʡʦʥʦʚ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʯʝʨʯʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ (ʈʝʰʝʪʥʠʢʦʚ, ʇʝʪʣʠʥʘ, 2007; ʈʝʰʝʪʥʠʢʦʚ, 2009; ɾʫʨʘʚʣʝʚ ʠ ʜʨ., 2010; ɾʫʨʘʚʣʝʚ, 

ʀʥʦʟʝʤʮʝʚ, 2012; ʀʥʪʝʨʝʩʦʚʘ, 2012, 2016; ʀʥʪʝʨʝʩʦʚʘ, ʍʘʢʠʤʦʚ, 2015). ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʪʦʯʝʯʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʫʢʣʝʡʢʠ, ʚʝʨʭʦʚʢʠ ʠ ʨʦʪʘʥʘ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʦʚ ʵʪʠʭ ʚʠʜʦʚ ʚ ʩʠʩʪʝʤʝ ʉʨʝʜʥʝʡ ʠ 

ɺʝʨʭʥʝʡ ʆʙʠ. 

ʇʦʩʣʝʜʥʠʝ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʝʨʭʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʠ 

ʉʨʝʜʥʝʡ ʆʙʠ ʧʨʠʚʦʜʠʪ ʀʥʪʝʨʝʩʦʚʘ (2012, 2016). ʉʦʛʣʘʩʥʦ ʝʝ ʜʘʥʥʳʤ ʶʞʥʘʷ ʛʨʘʥʠʮʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʨʦʭʦʜʠʪ ʯʫʪʴ ʶʞʥʝʝ ʩʣʠʷʥʠʷ ɹʠʠ ʠ ʂʘʪʫʥʠ, ʘ ʢʨʘʡʥʝʡ 

ʩʝʚʝʨʥʦʡ ʪʦʯʢʦʡ ʥʘʭʦʜʦʢ ʵʪʦʛʦ ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʦʟ. ʄʘʥʘʪʢʘ (57Á21ǋ ʩ.ʰ., 84Á05ǋ ʚ.ʜ.). ɺ 2015 

ʛʦʜʫ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʚʝʨʭʦʚʢʫ ʚ ʩʠʩʪʝʤʘʭ ʪʨʝʭ ʣʝʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ ɺʝʨʭʥʝʡ ʆʙʠ ï ɸʣʝʷ, ʏʘʨʳʰʘ 

ʠ ʇʝʩʯʘʥʦʡ ï ʧʦ-ʚʠʜʠʤʦʤʫ ʥʝʩʢʦʣʴʢʦ ʶʞʥʝʝ ʛʨʘʥʠʮʳ, ʦʙʦʟʥʘʯʝʥʥʦʡ ɽ.ɸ. ʀʥʪʝʨʝʩʦʚʦʡ, ʠ ʦʯʝʚʠʜʥʦ 

ʶʞʥʝʝ ʪʦʯʝʢ ʝʝ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʭʦʜʦʢ ʵʪʦʛʦ ʚʠʜʘ (ʀʥʪʝʨʝʩʦʚʘ, 2012; ʨʠʩ. 1). ɺ ʙʘʩʩʝʡʥʝ ʨ. ɸʣʝʷ 

ʚʝʨʭʦʚʢʘ ʦʙʥʘʨʫʞʝʥʘ ʥʘʤʠ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʩʪʘʨʠʮʝ (ʤʝʩʪʥʦʝ ʥʘʟʚʘʥʠʝ ï ʄʠʣʠʮʝʡʩʢʘʷ) ʵʪʦʡ ʨʝʢʠ 

(51Á57ǋ ʩ.ʰ., 81Á51ǋ ʚ.ʜ.) ʫ ʩʝʣʘ ʇʦʩʧʝʣʠʭʘ (ʇʦʩʧʝʣʠʭʠʥʩʢʠʡ ʨ-ʦʥ). ɺ ʙʘʩʩʝʡʥʝ ʏʘʨʳʰʘ ï ʚ 

ʐʠʧʫʥʦʚʩʢʦʤ ʧʨʫʜʫ (51Á44ǋ ʩ.ʰ., 83Á15ǋ ʚ.ʜ.) ʥʘ ʨ. ɺʳʜʨʠʭʘ, ʧʨʠʪʦʢʝ ʨ. ʄʘʨʘʣʠʭʘ, ʷʚʣʷʶʱʝʡʩʷ 

ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʏʘʨʳʰʘ, ʫ ʩʝʣʘ ʅʦʚʦʰʠʧʫʥʦʚʦ (ʂʨʘʩʥʦʱʝʢʦʚʩʢʠʡ ʨ-ʦʥ). ɺ ʙʘʩʩʝʡʥʝ ʇʝʩʯʘʥʦʡ ï ʚ 

ʧʨʫʜʫ-ʦʪʩʪʦʡʥʠʢʝ (51Á60ǋ ʩ.ʰ., 84Á57ǋ ʚ.ʜ.) ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ɹʝʣʦʢʫʨʠʭʘ. ɹʦʣʝʝ ʨʘʥʥʠʤʠ ʠ ʙʦʣʝʝ 

ʩʝʚʝʨʥʳʤʠ (ʪʦ ʝʩʪʴ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʟʘʚʝʜʦʤʦ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ, ʦʯʝʨʯʝʥʥʦʛʦ ɽ.ɸ. ʀʥʪʝʨʝʩʦʚʦʡ) 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʦʯʢʠ ʥʘʰʠʭ ʥʘʭʦʜʦʢ ʚʝʨʭʦʚʢʠ: ʨ. ʌʫʥʪʦʚʢʘ (53Á15ǋ ʩ.ʰ., 82Á43ǋ ʚ.ʜ.), ʧʨʠʪʦʢ 

ʨ. ʂʘʩʤʘʣʘ, ʷʚʣʷʶʱʝʡʩʷ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ ʆʙʠ, ʫ ʩʝʣʘ ʇʘʚʣʦʚʩʢ (ʇʘʚʣʦʚʩʢʠʡ ʨ-ʥ); ʨ. ɿʠʤʠʥʢʘ 

(52Á33ǋ ʩ.ʰ., 83Á09ǋ ʚ.ʜ.), ʧʨʠʪʦʢ ʨ. ɸʣʝʡ, ʫ ʧʦʩʝʣʢʘ ʂʠʨʦʚʩʢʠʡ (ʊʦʧʯʠʭʠʥʩʢʠʡ ʨ-ʦʥ); ʨ. ʏʠʩʪʶʥʴʢʘ 

(52Á40ǋ ʩ.ʰ., 83Á11ǋ ʚ.ʜ.), ʧʨʠʪʦʢ ʨ. ɸʣʝʡ, ʫ ʩʝʣʘ ʏʠʩʪʶʥʴʢʘ (ʊʦʧʯʠʭʠʥʩʢʠʡ ʨ-ʦʥ); ʠ ʨ. ʍʘʨʘʙʘ 

(53Á19ǋ ʩ.ʰ., 85Á25ǋ ʚ.ʜ.), ʧʨʠʪʦʢ ʨ. ʏʫʤʳʰ, ʫ ʩʝʣʘ ʆʢʪʷʙʨʴʩʢʠʡ (ʂʳʪʤʘʥʦʚʩʢʠʡ ʨ-ʦʥ). ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʝʚʝʨʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʭʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʉʨʝʜʥʝʡ ʆʙʠ, ʪʦ ʵʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ 

ʟʘʪʦʧʣʷʝʤʦʤ ʚ ʧʦʣʦʚʦʜʴʝ ʢʦʧʘʥʥʦʤ ʧʨʫʜʫ (58Á43ǋ ʩ.ʰ., 81Á30ǋ ʚ.ʜ.) ʚ ʩʝʣʝ ʇʘʨʘʙʝʣʴ ʫ ʜʦʤʘ ˉ 1 ʚ 

ʇʨʠʩʪʘʥʩʢʦʤ ʧʝʨʝʫʣʢʝ (ʇʘʨʘʙʝʣʴʩʢʠʡ ʨ-ʦʥ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ). 

ɺ ʥʝʜʘʚʥʝʡ ʧʫʙʣʠʢʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʢʣʝʡʢʠ ʚ ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ 

ʆʙʠ, ʀʥʪʝʨʝʩʦʚʘ ʠ ʍʘʢʠʤʦʚ (2015, ʩ. 225) ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʭʦʜʢʘʭ ʵʪʦʛʦ ʚʠʜʘ ʚ 

ʙʘʩʩʝʡʥʝ ʆʙʠ ʚʳʰʝ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪè. ʇʦʤʠʤʦ ʜʘʥʥʳʭ, 

ʧʨʠʚʝʜʝʥʥʳʭ ɾʫʨʘʚʣʝʚʳʤ ʠ ʀʥʦʟʝʤʮʝʚʳʤ (2012), ʦ ʥʘʭʦʞʜʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʚ 2012 ʛʦʜʫ ʚ ʧʨʦʪʦʢʝ 

ʆʙʠ ʌʝʜʫʣʦʚʩʢʘʷ ʚʙʣʠʟʠ ʫʩʪʴʷ ʨ. ʇʦʚʘʣʠʭʠ, ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʆʙʠ, ʥʘ 5 ʢʤ ʥʠʞʝ ɹʘʨʥʘʫʣʘ, ʫ ʥʘʩ 

ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʙʦʣʝʝ ʶʞʥʳʭ ʥʘʭʦʜʢʘʭ 2015 ʛʦʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. ɺ ʨ. ɸʣʝʡ 

(50Á58ǋ ʩ.ʰ., 81Á58ǋ ʚ.ʜ.) ʫʢʣʝʡʢʘ ʦʙʥʘʨʫʞʝʥʘ ʧʨʠʤʝʨʥʦ ʥʘ 3 ʢʤ ʚʳʰʝ ʩʝʣʘ ʉʪʘʨʦʘʣʝʡʩʢʦʝ 

(ʊʨʝʪʴʷʢʦʚʩʢʠʡ ʨ-ʦʥ). ɺ ʙʘʩʩʝʡʥʝ ʏʘʨʳʰʘ ï ʚ ʨ. ɺʳʜʨʠʭʘ ʥʠʞʝ ʧʣʦʪʠʥʳ ʐʠʧʫʥʦʚʩʢʦʛʦ ʧʨʫʜʘ 

(51Á43ǋ ʩ.ʰ., 83Á14ǋ ʚ.ʜ.), ʧʨʠʪʦʢʝ ʨ. ʄʘʨʘʣʠʭʘ, ʫ ʩʝʣʘ ʅʦʚʦʰʠʧʫʥʦʚʦ (ʂʨʘʩʥʦʱʝʢʦʚʩʢʠʡ ʨ-ʦʥ), ʘ 

ʪʘʢʞʝ ʚ ʩʘʤʦʡ ʨ. ʄʘʨʘʣʠʭʘ (51Á35ǋ ʩ.ʰ., 82Á57ǋ ʚ.ʜ.) ʤʝʞʜʫ ʩʝʣʘʤʠ ʄʘʨʘʣʠʭʘ ʠ ʂʫʡʙʳʰʝʚʦ 

(ʂʨʘʩʥʦʱʝʢʦʚʩʢʠʡ ʨ-ʦʥ). ɺ ʨ. ʇʝʩʯʘʥʘʷ (52Á04ǋ ʩ.ʰ., 84Á06ǋ ʚ.ʜ.) ï ʥʘ 0.5 ʢʤ ʚʳʰʝ ʩʝʣʘ ʉʳʯʝʚʢʘ 

(ʉʤʦʣʝʥʩʢʠʡ ʨ-ʦʥ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʚʠʜ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʥʠʢ ʚʳʩʦʢʦ ʚ ʩʠʩʪʝʤʫ ʣʝʚʳʭ 

ʧʨʠʪʦʢʦʚ ʆʙʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʚʝʨʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʢʣʝʡʢʠ ʚ ʩʠʩʪʝʤʝ 

ʉʨʝʜʥʝʡ ʆʙʠ ɽ.ɸ. ʀʥʪʝʨʝʩʦʚʘ ʠ ʈ.ʄ. ʍʘʢʠʤʦʚ (2015) ʫʢʘʟʳʚʘʶʪ ʦʟ. ʄʘʥʘʪʢʘ, ʠ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ 

ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʤʳ ʥʝ ʠʤʝʝʤ. 
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ʆʙʦʙʱʘʷ ʜʘʥʥʳʝ ʧʦ ʘʨʝʘʣʫ ʨʦʪʘʥʘ ʚ ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ, ʈʝʰʝʪʥʠʢʦʚ ʠ ʇʝʪʣʠʥʘ 

(2007; ʩ. 553, ʨʠʩ. 2) ʫʢʘʟʳʚʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʶʞʥʦʛʦ ʧʨʝʜʝʣʘ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʡʤʝʥʥʳʝ ʚʦʜʦʝʤʳ 

ɺʝʨʭʥʝʡ ʆʙʠ ʶʞʥʝʝ ɹʘʨʥʘʫʣʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʝʚʝʨʥʦʛʦ ï ʦʟʝʨʦ ʚ ʧʦʡʤʝ ʆʙʠ (59Á08ǋ ʩ.ʰ., 80Á58ǋ ʚ.ʜ.) ʫ 

ʧʦʩ. ʂʘʨʛʘʩʦʢ (ʂʘʨʛʘʩʦʢʩʢʠʡ ʨ-ʦʥ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ). ɾʫʨʘʚʣʝʚ ʩ ʩʦʘʚʪʦʨʘʤʠ (2010; ʨʠʩ. 49) ʧʨʦʚʦʜʷʪ 

ʶʞʥʫʶ ʛʨʘʥʠʮʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʦ ʧʦʡʤʝʥʥʳʤ ʚʦʜʦʝʤʘʤ ʆʙʠ ʚ 

ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʚ ʥʝʸ ʏʘʨʳʰʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʨʦʩʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʦʪʘʥʘ ʚ ʢʨʘʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʚʠʥʫʣʘʩʴ ʢ ʶʛʫ, ʧʦʩʢʦʣʴʢʫ ʫ 

ʥʘʩ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʚ ʧʨʫʜʫ ʥʘ ʨ. ɹʝʨʝʟʦʚʢʘ (51Á51ǋ ʩ.ʰ., 82Á58ǋ ʚ.ʜ.) ʚ 

ʩ. ɹʝʨʝʟʦʚʢʘ (18 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʍʘʨʣʦʚʦ ʂʨʘʩʥʦʱʝʢʦʚʩʢʦʛʦ ʨ-ʦʥʘ). ʂʨʦʤʝ ʪʦʛʦ, ʚ 2015 ʛʦʜʫ 

ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʨʦʪʘʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʡʤʳ ʆʙʠ (ʚ ʝʸ ʧʨʘʚʦʙʝʨʝʞʴʝ) ʚ ʦʟ. ʉʠʜʦʨʦʚʦ (53Á06ǋ ʩ.ʰ., 

84Á04ǋ ʚ.ʜ.) ʥʘ 5 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʜ. ʉʦʩʥʦʚʢʘ (ʇʝʨʚʦʤʘʡʩʢʠʡ ʨ-ʦʥ). ɺ ʵʪʦʪ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʚʦʜʦʸʤ 

ʨʦʪʘʥ, ʧʦ ʥʘʜʝʞʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʦʪ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʙʳʣ ʥʝʜʘʚʥʦ ʟʘʥʝʩʝʥ ʯʝʣʦʚʝʢʦʤ. 

ʈʘʥʝʝ ʨʦʪʘʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ ʧʨʠʪʦʢʘʭ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɸʣʝʡ: ʚ ʨʨ. ɿʠʤʠʥʢʘ ʠ ʏʠʩʪʶʥʴʢʘ, 

ʫʧʦʤʠʥʘʚʰʠʭʩʷ ʚʳʰʝ. 

ɺ ʩʠʩʪʝʤʝ ʉʨʝʜʥʝʡ ʆʙʠ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʦʪʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʦʜʚʠʥʫʪʘ ʢ 

ʩʝʚʝʨʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʝʚʰʠʤʠʩʷ ʜʘʥʥʳʤʠ (ʈʝʰʝʪʥʠʢʦʚ, ʇʝʪʣʠʥʘ, 2007; ʈʝʰʝʪʥʠʢʦʚ, 2009). 

ɺ 2014 ʛ. ʵʪʦʪ ʚʠʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ ʧʦʡʤʝʥʥʦʤ ʦʟʝʨʝ ʣʝʚʦʙʝʨʝʞʴʷ ʆʙʠ (60Á37ǋ ʩ.ʰ., 77Á38ǋ ʚ.ʜ.) 

ʚ 12 ʢʤ ʶʞʥʝʝ ʛ. ʉʪʨʝʞʝʚʦʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʦʪʘʥʘ ʚ ʩʠʩʪʝʤʝ ʀʨʪʳʰʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɻʦʨʥʦʩʣʠʥʢʠʥʦ ʋʚʘʪʩʢʦʛʦ ʨ-ʦʥʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʈʝʰʝʪʥʠʢʦʚ, ʏʠʙʠʣʝʚ, 2009; ʏʝʤʘʛʠʥ, 2014), ʚʝʨʦʷʪʥʦ, ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʶʞʥʝʝ, ʯʝʤ ʚ ʩʠʩʪʝʤʝ 

ʉʨʝʜʥʝʡ ʆʙʠ, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦ ʥʝʟʘʚʠʩʠʤʦʤ ʚʩʝʣʝʥʠʠ ʨʦʪʘʥʘ ʚ ʟʘʧʘʜʥʫʶ ʠ 

ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʀʥʪʝʨʝʩʦʚʘ, 2016). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʟʘʤʝʪʠʤ, ʯʪʦ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʦʞʠʜʘʪʴ (ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʪʝʢʫʱʫʶ 

ʜʠʥʘʤʠʢʫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ) ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʦʚ ʚʩʝʭ ʪʨʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ ʚ 

ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ ʢʘʢ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʘʢ ʠ ʚ ʚʝʨʭʥʠʝ ʫʯʘʩʪʢʠ ʙʘʩʩʝʡʥʘ. 

ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʜʘʥʥʳʝ ʦ ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʙʫʜʫʪ ʥʫʞʜʘʪʴʩʷ ʚ ʦʙʥʦʚʣʝʥʠʠ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʧʝʥʩʠʦʥʝʨʘʤ ʅ.ʇ. ɻʨʠʚʝ (ʩ. ʇʘʨʘʙʝʣʴ) ʠ ɺ.ɽ. ʏʠʢʦʜʘʥʦʚʫ 

(ʩ. ʂʨʘʩʥʦʱʝʢʦʚʦ) ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪ 15-29-02772). 
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ʀʨʪʳʰʘ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ˉ 11 (ʯʘʩʪʴ 12). ʉ. 2656ï2660. 

 

 

 

ʇɽʃʗɼʔ COREGONUS PELED (GMELIN, 1789) ɺ ɹɸʉʉɽʁʅɽ  

ʈɽʂʀ ʖʈʀɹɽʁ (ʇʆʃʋʆʉʊʈʆɺ ʗʄɸʃ) 

ʆ.ɸ. ɻʦʩʴʢʦʚʘ, ɸ.ʃ. ɻʘʚʨʠʣʦʚ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʆ ʈɸʅ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ;  
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ʇʝʣʷʜʴ ï ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ ʈʦʩʩʠʠ, ʦʙʠʪʘʝʪ ʚ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ ʦʪ ʄʝʟʝʥʠ ʥʘ ʟʘʧʘʜʝ ʜʦ ʂʦʣʳʤʳ 

ʥʘ ʚʦʩʪʦʢʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʭʦʜʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʨʘʩʩʝʣʝʥ ʚ ɽʚʨʘʟʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩʥʦʚʦʜʥʘʷ ʨʳʙʘ, ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʘʙʦ 

ʦʩʦʣʦʥʝʥʥʳʭ ʚʦʜʘʭ, ʦʙʨʘʟʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ (ʨʝʯʥʘʷ, ʦʟʝʨʥʘʷ, ʦʟʝʨʥʦ-ʨʝʯʥʘʷ) (ʈʝʰʝʪʥʠʢʦʚ ʠ 

ʜʨ., 1989). ɺ ʚʦʜʦʝʤʘʭ ʧ-ʦʚʘ ʗʤʘʣ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʟʝʨʥʦ-ʨʝʯʥʘʷ ʬʦʨʤʘ (ʇʨʠʨʦʜʘ ʗʤʘʣʘ, 

1995; ɹʦʛʜʘʥʦʚ ʠ ʜʨ., 2000). ʆʙʠʪʘʶʱʘʷ ʚ ʷʤʘʣʴʩʢʠʭ ʧʨʠʪʦʢʘʭ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ ʧʝʣʷʜʴ ʤʘʣʦ 

ʠʟʫʯʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʳʙʘʤʠ ʠʟ ʙʘʩʩʝʡʥʘ ʆʙʩʢʦʡ ʛʫʙʳ. ʈ. ʖʨʠʙʝʡ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 462,5 ʢʤ, 

ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʚʦʜʦʪʦʢ ʧʦʣʫʦʩʪʨʦʚʘ, ʦʙʨʘʟʫʝʪʩʷ ʩʣʠʷʥʠʝʤ ʨʝʢ ʃʝʚʳʡ ʠ ʇʨʘʚʳʡ ʖʨʠʙʝʡ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʢʨʫʧʥʳʭ ʦʟʝʨ ʉʨʝʜʥʝʛʦ ʗʤʘʣʘ ʗʨʘʪʦ 1-ʝ ʠ ʗʨʘʪʦ 2-ʝ (ʠʭ ʧʣʦʱʘʜʴ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

247 ʢʤ
2
 ʠ 154 ʢʤ

2
), ʚʧʘʜʘʝʪ ʚ ʖʨʠʙʝʡʩʢʠʡ ʟʘʣʠʚ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʠ 

ʧʝʣʷʜʠ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʥʘʯʘʣʠʩʴ ʚ 1990 ʛ. ʚ ʩʚʷʟʠ ʩ ʧʣʘʥʠʨʫʝʤʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʪʨʘʩʩʳ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ çʆʙʩʢʘʷ-ɹʦʚʘʥʝʥʢʦʚʦè, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʧʨʦʭʦʜʠʪʴ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʠ 

ʧʝʨʝʩʝʢʘʪʴ ʝʝ ʨʫʩʣʦ ʤʦʩʪʦʚʳʤ ʧʝʨʝʭʦʜʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʣʦʩʴ ʚ 1997, 2004, 

2015 ʛʛ. ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛʠ. 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʖʨʠʙʝʡ ʧʝʣʷʜʴ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪ ʚʝʨʭʦʚʴʝʚ ʜʦ ʥʠʟʦʚʴʝʚ, ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʦʟʝʨʘʭ (ʜʦ 100 % ʚ ʫʣʦʚʝ), ʠʤʝʶʱʠʭ ʩʚʷʟʴ ʩ ʨʝʢʦʡ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʝʝ ʥʘʛʫʣ ʠ ʟʠʤʦʚʢʘ. 

ʊʘʢ, ʚ ʦʟʝʨʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ (ʫ ʧʨʦʪʦʢʠ ʉʦʭʦʥʪʦʩʝ) ʣʝʪʦʤ 1990 ʛ. ʠʟ ʩʠʛʦʚʳʭ ʨʳʙ ʚʩʪʨʝʯʘʣʘʩʴ 

ʪʦʣʴʢʦ ʧʝʣʷʜʴ. ɺ 1997 ʛ. ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʚ ʦʟ. ʗʨʘʪʦ 1-ʝ ʠ ʗʨʘʪʦ-2 ʜʦ ʪʨʝʪʠ ʫʣʦʚʦʚ 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʧʝʣʷʜʴ (ɹʦʛʜʘʥʦʚ ʠ ʜʨ., 2000). ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʚ 2015 ʛ. ʚ ʦʟ. ʇʦʥʪʝʡʪʦ, ʧʦʩʣʝ 

ʟʘʤʦʨʘ 2004 ʛ. ʠʩʯʝʟ ʨʘʥʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʯʠʨ, ʥʦ ʧʦʷʚʠʣʘʩʴ ʧʝʣʷʜʴ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 

ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ ʣʝʪʦʤ ʧʝʣʷʜʴ ʚʳʭʦʜʠʪ ʚ ʨʫʩʣʦ ʨʝʢʠ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʨʦʪʦʢʘʤ ʥʘ ʦʪʢʦʨʤ ʚ 

ʜʨʫʛʠʝ ʚʦʜʦʝʤʳ. ʃʝʪʥʠʡ ʥʘʛʫʣ ʧʨʠʫʨʦʯʝʥ ʢ ʤʝʣʢʦʚʦʜʴʷʤ. ʇʝʣʷʜʴ ʧʠʪʘʝʪʩʷ ʧʣʘʥʢʪʦʥʥʳʤʠ 

ʨʘʢʦʦʙʨʘʟʥʳʤʠ, ʚ ʪʫʥʜʨʦʚʳʭ ʦʟʝʨʘʭ ʠʥʦʛʜʘ ʭʠʱʥʠʯʘʝʪ, ʧʦʝʜʘʷ ʤʦʣʦʜʴ ʢʦʣʶʰʢʠ. ʅʝʨʝʩʪʦʚʘʷ 

ʤʠʛʨʘʮʠʷ ʧʝʣʷʜʠ ʧʨʦʪʝʢʘʝʪ ʦʙʳʯʥʦ ʚ ʩʝʥʪʷʙʨʝ-ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ. ɼʣʷ ʥʝʨʝʩʪʘ ʨʳʙʳ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʦʪʦʯʥʳʝ ʥʝʧʨʦʤʝʨʟʘʶʱʠʝ ʦʟʝʨʘ ʠʣʠ ʦʟʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʢʦʡ (ɻʘʚʨʠʣʦʚ, ɻʦʩʴʢʦʚʘ, 

2006). 

 ɺ ʥʘʰʠʭ ʫʣʦʚʘʭ ʧʝʣʷʜʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʨʘʩʪʥʳʤ ʨʷʜʦʤ ʦʪ 0+ ʜʦ 13+ ʣʝʪ (ʨʠʩ. 1 ɸ, ɹ). 

ɺ 2000-ʝ ʛʦʜʳ ʨʳʙʳ ʩʪʘʨʰʝ 11+ ʣʝʪ ʥʝ ʦʪʤʝʯʘʣʠʩʴ. ɺ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ ʜʦʣʷ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʦʡ 

ʧʝʣʷʜʠ ʩʦʢʨʘʪʠʣʘʩʴ, ʘ ʚ 2015 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʫʤʝʥʴʰʠʣʦʩʴ ï ʨʳʙʳ ʩʪʘʨʰʝ ʩʝʤʠ ʣʝʪ, 

ʩʦʩʪʘʚʣʷʚʰʠʝ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʩʩʳ ʜʦ 45 % ʫʣʦʚʦʚ, ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ. ʕʪʦ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʩʩʝ ʟʠʤʥʝʛʦ ʚʳʣʦʚʘ, ʠʟʳʤʘʶʱʝʛʦ ʢʨʫʧʥʳʭ ʨʳʙ ʥʘ ʦʟʝʨʘʭ, ʚ ʧʝʨʠʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʨʝʯʥʳʭ ʫʣʦʚʘʭ ʜʦʣʷ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʳʭ ʨʳʙ ʚ 2000-ʭ ʛʦʜʘʭ ʪʘʢʞʝ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ ʠ 

ʩʦʩʪʘʚʣʷʣʘ 12ï14 %.  

ʄʘʩʩʘ ʪʝʣʘ ʧʝʣʷʜʠ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʦʜʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʘʭ, ʢʘʢ ʫ ʨʳʙ ʠʟ ʦʟʝʨ 

(ʨʠʩ. 2 ɸ, ʪʘʢ ʠ ʠʟ ʨʝʢʠ ʨʠʩ. 2. ɹ). 

ɺ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʛʦʜ ʤʘʩʩʘ ʪʝʣʘ ʦʜʥʦʚʦʟʨʘʩʪʥʦʡ ʧʝʣʷʜʠ ʚ ʦʟʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʫ ʨʳʙ ʠʟ 

ʨʝʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʫʣʘ ʜʣʷ ʧʝʣʷʜʠ ʚ ʧʦʡʤʝ. ɺ 2015 ʛ. 

ʤʘʩʩʘ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʨʳʙ ʚ ʦʟʝʨʘʭ ʙʳʣʘ ʥʘ 60ï100 ʛ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʝʣʷʜʠ ʠʟ ʨʫʩʣʘ ʨʝʢʠ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʣʷ ʧʝʣʷʜʠ ʠʟ ʨ. ʄʦʨʜʳʷʭʠ (ɹʦʛʜʘʥʦʚ, ʄʝʣʴʥʠʯʝʥʢʦ, 1995).  

  ʉʝʛʦʣʝʪʢʠ ʧʝʣʷʜʠ, ʧʦʡʤʘʥʥʳʝ 23 ʠʶʣʷ 1990 ʛ., ʙʳʣʠ ʜʣʠʥʦʡ 4,4ï4,6 ʩʤ ʠ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 0,84ï

1,03 ʛ. ʈʳʙʳ ʚ ʚʦʟʨʘʩʪʝ 1+ ʣʝʪ ʚʳʨʘʩʪʘʶʪ ʜʦ 16,4 ʩʤ ʚ ʜʣʠʥʫ, ʘ ʚ 13+ʣʝʪ (ʧʨʝʜʝʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʢʘʢ 

ʩʦʦʙʱʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ (ʈʳʙʳ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ ʈʦʩʩʠʠ é, 2010) ʜʦʩʪʠʛʘʶʪ 47 ʩʤ ʠ 1670 ʛ.). ʈʦʩʪ ʨʳʙ 

ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʘʤʝʜʣʝʥʥʳʡ (ʈʝʰʝʪʥʠʢʦʚ ʠ ʜʨ., 1989). 
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ʈʠʩ. 1. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʧʝʣʷʜʠ ʚ ʦʟʝʨʘʭ ʧʦʡʤʳ (ɸ) ʠ ʨʫʩʣʝ  

ʨ. ʖʨʠʙʝʡ (ɹ) ʚ ʨʘʟʥʳʝ ʛʦʜʳ 
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ʈʠʩ. 2. ʄʘʩʩʘ ʪʝʣʘ  ʧʝʣʷʜʠ ʚ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ (ɸ)  

ʠ ʨʫʩʣʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ (ɹ) ʨ. ʖʨʠʙʝʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 
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ɺ ʤʘʣʦʢʦʨʤʥʳʭ ʦʟʝʨʘʭ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʨʝʢʦʡ ʥʝ ʢʘʞʜʳʡ ʛʦʜ, ʧʝʣʷʜʴ ʩʪʘʥʦʚʠʪʩʷ ʪʫʛʦʨʦʩʣʦʡ, 

ʪʘʢ ʢʘʢ ʥʝ ʤʦʞʝʪ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʧʦ ʨʝʯʥʦʤʫ ʨʫʩʣʫ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦ ʢʦʨʤʥʳʝ ʦʟʝʨʘ. ʊʘʢ, ʜʣʠʥʘ ʪʝʣʘ 

ʪʫʛʦʨʦʩʣʦʡ ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʝʡ ʨʳʙʳ ʩʦʩʪʘʚʠʣʘ 34,5 ʩʤ, ʘ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ ʰʝʩʪʠʣʝʪʥʝʡ ʦʩʦʙʠ ï 38 ʩʤ. 

ɺ ʩʚʷʟʠ ʩ ʫʩʣʦʚʠʷʤʠ ʨʦʩʪʘ ʚ ʨʘʟʥʳʭ ʚʦʜʦʝʤʘʭ ʦʜʥʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦ ʛʦʜʘʤ 

ʩʦʟʨʝʚʘʥʠʝ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʞʝʪ ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʥʘ 2 ï 3 ʛʦʜʘ, ʥʘʯʠʥʘʷʩʴ ʚ 4+ ʣʝʪ.  ʅʝʨʝʩʪ ʧʝʣʷʜʠ 

ʥʝ ʝʞʝʛʦʜʥʳʡ. ɺ 2015 ʛ. ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʤʠʛʨʠʨʫʶʱʠʝ ʥʘ ʥʝʨʝʩʪ, ʚ ʨʝʢʝ ʙʳʣʠ 

ʝʜʠʥʠʯʥʳ, ʘ ʚ ʨʷʜʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ ʚʝʨʭʦʚʴʝʚ, ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʠ ʥʠʟʦʚʴʝʚ ʨʝʢʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʇʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʫ ʧʝʣʷʜʠ ʠʟ ʨ. ʖʨʠʙʝʡ 4 ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʝʝ ʧʠʪʘʥʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʥʢʪʦʥʥʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʧʝʣʷʜʴ ʙʳʣʘ ʥʘ 80 % ʧʦʨʘʞʝʥʘ 

ʧʣʝʨʦʮʝʨʢʦʠʜʘʤʠ ʮʝʩʪʦʜʳ Diphyllobothrium ditremum. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʩʦʙʝʡ, 

ʥʘʛʫʣʠʚʘʶʱʠʭʩʷ ʚ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʨʳʙ ʠʟ ʨʝʢʠ. ʉʨʝʜʥʷʷ 

ʧʦʨʘʞʝʥʥʦʩʪʴ ʨʳʙ ʚ ʨʝʢʘʭ ʩʦʩʪʘʚʣʷʣʘ 4,2 ʣʠʯʠʥʢʠ ʮʝʩʪʦʜʳ, ʘ ʚ ʦʟʝʨʘʭ (ʦʟʝʨʦ ʚ ʫʩʪʴʝ ʧʨʦʪʦʢʠ 

ʉʦʭʦʥʪʦʩʸ) ʙʳʣʘ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 27,8 ʣʠʯʠʥʢʠ ʥʘ ʦʩʦʙʴ. ʅʘʣʠʯʠʝ ʫ 20 % ʨʳʙ ʚ 

ʧʣʘʚʘʪʝʣʴʥʦʤ ʧʫʟʳʨʝ ʧʨʝʩʥʦʚʦʜʥʦʡ ʥʝʤʘʪʦʜʳ Cystidicola farionis ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʝʣʷʜʴ 

ʧʦʪʨʝʙʣʷʝʪ ʥʘʨʷʜʫ ʩ ʧʣʘʥʢʪʦʥʦʤ ʥʝʢʪʦʙʝʥʪʦʩʥʳʝ ʦʨʛʘʥʠʟʤʳ (ʘʤʬʠʧʦʜʳ Monoporeia affinis). ʉʨʝʜʠ 

ʧʘʪʦʛʝʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʧʝʣʷʜʠ ʚʳʷʚʣʝʥʳ ʣʠʯʠʥʢʠ Ichthyocotylurus erraticus, ʚʳʟʳʚʘʶʱʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ ʩʝʨʜʮʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʠʭʪʠʦʢʦʪʠʣʶʨʫʩʘ ʫ ʨʳʙ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʖʨʠʙʝʡ ʤʘʣʘ ʠ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʦʤʫ ʩʥʠʞʝʥʠʶ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʣʷʜʴ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʖʨʠʙʝʡ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʠ ʚ ʥʠʟʦʚʴʷʭ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʫʣʦʚʘʭ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʩʠʛʫ-

ʧʳʞʴʷʥʫ, ʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ï ʩʠʛʫ-ʧʳʞʴʷʥʫ ʠ ʱʫʢʝ. ʇʝʣʷʜʴ ʨ. ʖʨʠʙʝʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʟʝʨʥʦ-

ʨʝʯʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʨʫʩʣʫ ʠ ʧʨʦʪʦʢʘʤ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʠʱʝʚʳʝ ʨʝʩʫʨʩʳ ʨʘʟʥʳʭ ʦʟʝʨ ʚ ʧʝʨʠʦʜ ʥʘʛʫʣʘ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ ʥʝʨʝʩʪʘ.  

ʋʩʣʦʚʠʷ ʨʦʩʪʘ ʧʝʣʷʜʠ ʚ ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʘʭ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʛʦʜ ʦʪ ʛʦʜʘ, ʟʘʚʠʩʷʪ ʦʪ ʩʚʷʟʠ 

ʦʟʝʨ ʩ ʨʝʢʦʡ (ʧʦʩʪʦʷʥʥʘʷ, ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ ʠʣʠ ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ). ɺ ʦʟʝʨʘʭ ʦʜʥʦʚʦʟʨʘʩʪʥʘʷ ʧʝʣʷʜʴ 

ʚ ʮʝʣʦʤ ʢʨʫʧʥʝʝ, ʯʝʤ ʚ ʨʝʢʝ, ʥʦ ʚ ʤʘʣʦʢʦʨʤʥʳʭ ʦʟʝʨʘʭ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʠʟʢʠʤ 

ʧʘʚʦʜʢʦʤ ʦʪ ʨʫʩʣʘ, ʩʪʘʥʦʚʠʪʩʷ ʪʫʛʦʨʦʩʣʦʡ.  

ʇʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʧʝʣʷʜʠ ʨʘʩʪʷʥʫʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʧʝʣʷʜʠ ʟʘ 

ʧʝʨʠʦʜ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʦʤʦʣʦʞʝʥʠʷ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʚ ʦʟʝʨʘʭ. 

ʀʟʤʝʥʝʥʠʷʤ ʚ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʢʨʫʧʥʫʶ 

ʨʳʙʫ ʚ ʩʚʷʟʠ ʩ ʦʩʚʦʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ ʉʨʝʜʥʝʛʦ ʗʤʘʣʘ. ʇʨʠ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʚʩʝʛʜʘ ʤʝʩʪʥʳʡ ʧʨʦʤʳʩʝʣ ʥʝ ʧʨʠʚʦʜʠʣ ʢ ʩʝʨʴʝʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ ʧʝʣʷʜʠ, ʪʦʛʜʘ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʘʩʩʳ ʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʷ ʨʘʩʰʠʨʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʳʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʨʳʙ, ʠ ʥʘʛʨʫʟʢʘ ʧʨʦʤʳʩʣʘ ʥʘ ʟʠʤʫʶʱʫʶ ʚ ʦʟʝʨʘʭ ʧʝʣʷʜʴ 

ʩʪʘʣʘ ʯʨʝʟʤʝʨʥʦʡ.  

ɺ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʙ ʥʝ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʥʝ ʜʦʙʳʚʘʶʪʩʷ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ. 

ʆ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʥʦʡ ʨʳʙʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʇʨʦʛʨʘʤʤʘʤ ʋʨʆ ʈɸʅ, ʧʨʦʝʢʪʳ  ˉ 15-15-4-28 ʠ 15-12-4-28. 
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ɺ.ʅ. ɼʦʣʛʠʥ, ʇ.ɺ. ʄʘʩʣʝʥʥʠʢʦʚ 

ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ; dolgin@tspu.edu.ru 

ʈʝʢʘ ʏʫʣʳʤ, ʢʘʢ ʧʨʘʚʦʙʝʨʝʞʥʳʡ ʧʨʠʪʦʢ, ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʩʨʝʜʥʝʡ ʆʙʠ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ 

ʦ ʧʨʝʩʥʦʚʦʜʥʦʡ ʤʘʣʘʢʦʬʘʫʥʝ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʝ ɹ.ɻ. ʀʦʛʘʥʟʝʥʘ ʠ ɽ.ɸ. ʅʦʚʠʢʦʚʘ 

[1], ʚ ʢʦʪʦʨʦʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʝʢʠ, ʘʚʪʦʨʘʤʠ 

ʫʢʘʟʳʚʘʝʪʩʷ 29 ʚʠʜʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ: Colletopterum piscinale, Colletopterum anatinum, 

Sphaerium corneum, S. levinodis, Nucleocyclas radiata, Paramusculium inflatum, Parasphaerium rectidens, 

Amesoda falsinucleus, Musculium creplini, Pisidium amnicum, Lacustrina dilatata, Tetragonocyclas milium, 

Henslowiana  henslowana, Euglesa casertana, Pseudeupera subtruncata, Bithynia tentaculata,  

Opisthorchophorus hispanicus, Lymnaea stagnalis, L. auricularia, L. ovata, L. peregra, L. palustris, Physa 

fontinalis, Planorbarius corneus, Anisus vortex, A. contortus, A. albus, Cincinna piscinalis, ʉ. sibirica. 

ʇʦʟʜʥʝʝ ɽ.ɸ. ʅʦʚʠʢʦʚ [2, 3], ʧʨʦʚʦʜʷ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨ. 

ʏʫʣʳʤ, ʜʦʧʦʣʥʷʝʪ ʢ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʧʨʝʩʥʦʚʦʜʥʳʤ ʤʦʣʣʶʩʢʘʤ ʝʱʝ 21 ʚʠʜ: 

Colletopterum ponderosum, Amesoda asiatica, Parasphaerium nitidum, Henslowiana suecica, 

Pulchelleuglesa pulchella, Hiberneuglesa hibernica, Cingulipisidium nitidum, Roseana borealis, 

R. globularis, Cyclocalyx scholtzi, Cincinna pulchella, C. brevicla, C. confusa, C. aliena, Acroloxus 

lacustris, Lymnaea truncatula, L.torquilla, Aplexa hypnorum, Anisus johanseni, A. stroemi, A. Acronicus. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʝʩʥʦʚʦʜʥʘʷ ʤʘʣʘʢʦʬʘʫʥʘ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ 

ʨ. ʏʫʣʳʤ ʦʧʨʝʜʝʣʷʣʘʩʴ 50 ʚʠʜʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ 11 ʩʝʤʝʡʩʪʚʘʤ: Unionidae, Sphaeriidae, Pisidiidae, 

Euglesidae, Valvatidae, Bithyniidae, Acroloxidae, Lymnaeidae, Physidae, Bulinidae, Planorbidae. ʕʪʠ 

ʩʚʝʜʝʥʠʷ ʩʦʭʨʘʥʷʣʠʩʴ ʦʢʦʣʦ 40 ʣʝʪ. 

ʅʘʯʠʥʘʷ ʩ 2011 ʠ ʧʦ 2014 ʛʛ. ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʝʩʥʦʚʦʜʥʦʡ ʤʘʣʘʢʦʬʘʫʥʳ ʚ ʚʦʜʦʝʤʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʫʣʳʤ [4ï6]. ɿʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ: ʨʫʩʣʦ ʩʨʝʜʥʝʛʦ  ʠ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʏʫʣʳʤ ʦʪ ʫʩʪʴʷ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɹʦʣʴʰʦʡ ʂʝʤʯʫʛ ʜʦ ʫʩʪʴʷ ʨ. ʋʣʫ-ʖʣ, ʫʩʪʴʝʚʳʝ ʫʯʘʩʪʢʠ ʠ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ 

ʝʛʦ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʏʠʯʢʘ-ʖʣ, ʋʣʫ-ʖʣ, ʋʨʶʧ, ʏʝʪʴ, ʂʠʷ, ʗʷ ʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʣʝʚʦ- ʠ 

ʧʨʘʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ, ʨʘʟʥʦʪʠʧʥʳʝ ʧʨʠʜʘʪʦʯʥʳʝ ʚʦʜʦʝʤʳ ʨʝʢ, ʧʦʡʤʝʥʥʳʝ ʦʟʝʨʘ ʊʠʛʦʣʜʘ, ɸʣʶʩʴ, 

ʂʘʡʙʘʜʫʚ, ʈʫʙʝʞʠʥʩʢʦʝ ʠ ʜʨ. ʠ ʙʦʣʦʪʥʳʝ ʚʦʜʦʝʤʳ (ɹʦʣʦʪʦ ʃʫʯʘʡ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 99 ʚʠʜʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʤʦʣʣʶʩʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 49 ʚʠʜʦʚ ʚʧʝʨʚʳʝ ʫʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ 35 ʚʠʜʦʚ 

ʚʧʝʨʚʳʝ ʦʪʤʝʯʘʶʪʩʷ ʜʣʷ ʙʘʩʩʝʡʥʘ ʩʨʝʜʥʝʡ ʆʙʠ ʠ 5 ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʝʥʳ ʪʦʣʴʢʦ ʚ ʙʘʩʩʝʡʥʝ 

ʏʫʣʳʤʘ, ʜʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʙʠʦʪʦʧʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʩʥʦʚʦʜʥʳʭ  

ʤʦʣʣʶʩʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʫʣʳʤ 

 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 
ʊʠʧʳ ʚʦʜʦʝʤʦʚ 

ʈɺ ʇɺ ʇʆ 
1 2 3 4 5 

Bivalvia    

ʉʝʤʝʡʩʪʚʦ Unionidae    

1 Colletopterum ponderosum (Pfeiffer) + + + 

2 C. anatinum (L.) + + - 

3 C. piscinale (Nilsson) + + - 

 ʉʝʤʝʡʩʪʚʦ Sphaeriidae    

4 Musculium johanseni Tscher. **  + + + 

5 M. creplini (Dunker) + + + 

6 Paramusculium inflatum (Midd.) + + + 

7 Rivicoliana rivicola (Lamarck) **  + + - 

8 Amesoda transversalis (West.) *  + + + 

9 A. asiatica (West.) + + + 

10 A. falsinucleus Nov. in Star. - + - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

1 2 3 4 5 

11 Nucleocyclas radiata (West.) - + + 

12 Sphaerium corneum (L.) - + + 

13 S. levinodis West. - + + 

14 S. westerlundi Cless. in West. **  - + + 

15 Parasphaerium rectidens (Star. et Str.) - + + 

16 P. nitidum Cless. in West. - - + 

ʉʝʤʝʡʩʪʚʦ Pisidiidae    

17 Pisidium amnicum (Muell.) + + + 

18 P. inflatum (Moehlfeld in Porro) ***  + + + 

ʉʝʤʝʡʩʪʚʦ Euglesidae    

19 Lacustrina dilatata (West.) - + + 

20 Tetragonocyclas baudoniana (Cessac) **  - + + 

21 T. milium (Held) - + + 

22 T. tetragona (Normand) **  - + + 

23 Henslowiana henslowana (Sheppard) - + + 

24 H. polonica (Anistr. et Star.) ***  - + + 

25 H. suecica (Cless. in West.) - + + 

26 H. supina (Schmidt) *  - + + 

27 Pulchelleuglesa acuticostata (Star. et Korn.) **  - - + 

28 P. pulchella (Jenyns) - + + 

29 Euglesa ponderosa (Stelfox) **  - + + 

30 E. casertana (Poli) - + + 

31 Roseana borealis (Cless. in West.) - + + 

32 R. globularis (Cless. in West.) + + + 

33 Pseudeupera mucronata (Cless. in West.) *  - + + 

34 P. rotundotrigona (Kriv.)  **  - + + 

35 P. subtruncata (Malm) - + + 

36 Cyclocalyx cor (Star. et Str.) **  - + + 

37 C. lapponicus (Cless., in West.) *  - - + 

38 C. obtusalis (C. Pf.) *  - + + 

39 C. scholtzi (Clessin) - + + 

40 C. hinzi (Kuiper) **  - - + 

41 C. johanseni (Dolg. et Korn.) **  - - + 

42 Hiberneuglesa hibernica (West.) - - + 

43 Cingulipisidium depressinitidum (Anistr.) **  - + + 

44 C. nitidum (Jenyns) - + + 

Gastropoda    

ʉʝʤʝʡʩʪʚʦ Valvatidae    

45 ʉincinna klinensis (Milachevitch) **  + + + 

46 ʉ. depressa (C. Pf.) *  - + + 

47 ʉ. pulchella (Studer) - + + 

48 C. piscinalis (Mueller) - - + 

49 C. sibirica (Midd.) - + + 

50 C. frigida (West.) **  - + + 

51 C. brevicula (Kozhov) - - + 

52 C. confusa (West.) + + + 

53 C. aliena (West.) + + + 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

1 2 3 4 5 

ʉʝʤʝʡʩʪʚʦ Bithyniidae    

54 Bithynia curta (Garnier) **  - + + 

55 B. tentaculata (L.) - - + 

56 Opisthorchophorus troscheli (Paasch) *  - + + 

57 O. abacumovae Andreeva et Star. **  - + + 

58 O. hispanicus (Servain) - + + 

59 O. valvatoides Beriozkina et Star. **  - + + 

60 Boreoelona sibirica (West.) **  - - + 

61 B. contortrix (Lindh.) **  - - + 

ʉʝʤʝʡʩʪʚʦ Acroloxidae    

62 Acroloxus lacustris (L.) - + + 

63 A. baicalensis Kozhov***  - + + 

ʉʝʤʝʡʩʪʚʦ Lymnaeidae    

64 Lymnaea fragilis (L.) *  - + + 

65 L. stagnalis (L.) - + + 

66 L. truncatula (Muell.) - + + 

67 L. sibirica (West.) **  - + + 

68 L. terebra terebra (West.) **  - - + 

69 L. archangelica Kruglov et Star. **  - - + 

70 L. palustris (Muell.) - + + 

71 L. atra zebrella (B. Dybowski) *  - - + 

72 L. auricularia (Linnaeus) - - + 

73 L. tumida (Heeld) *  + + + 

74 L. ovata (Draparnaud) - - + 

75 L. torquila (West.) - + + 

76 L. jacutica Star. et Str. **  - - + 

77 L. dolgini Gundr. et Star. **  - - + 

78 L. napasica Krug. et Star. *  - - + 

79 L. zazurnensis Mozley**  - + + 

80 L. lagotis (Schr.) *  - + + 

81 L. peregra (Mueller) - + + 

ʉʝʤʝʡʩʪʚʦ Physidae    

82 Aplexa hypnorum (L.) - - + 

83 Physa fontinalis (L.) - - + 

84 Ph. adversa (Costa) **  - - + 

ʉʝʤʝʡʩʪʚʦ Bulinidae    

85 Planorbarius corneus (L.) - - + 

ʉʝʤʝʡʩʪʚʦ Planorbidae    

86 Armiger crista (L.) **  - - + 

87 Segmentina distinguenda (Gredler) **  - - + 

88 S. clessini (Westerlund) **  - - + 

89 Polypylis sibirica Star. et Str. ***  - - + 

90 Planorbis planorbis (L.) *  - - + 

91 Anisus johanseni (Mozley) - - + 

92 A. vortex (L.) - - + 

93 A. leucostoma (Millet)  *  - - + 

94 A. contortus (L.) - - + 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 

1 2 3 4 5 

95 A. stroemi (West.) - - + 

96 A. draparnaldi (Sheppard) **  - - + 

97 A. acronicus (Ferussac) - - + 

98 A. albus (Mueller) - - + 

99 A. sibiricus (Dunker) **  - - + 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 15 63 95 

ʇʨʠʤʝʯʘʥʠʝ. ʈɺ ï ʨʝʯʥʳʝ ʚʦʜʦʝʤʳ; ʇɺ ï ʧʨʠʜʘʪʦʯʥʳʝ ʚʦʜʦʝʤʳ ʨʝʢ; ʇʆ ï ʧʦʡʤʝʥʥʳʝ ʦʟʝʨʘ.  

*     ï ʚʠʜʳ, ʚʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʤʳʝ ʜʣʷ ʏʫʣʳʤʘ; 

**   ï ʚʠʜʳ, ʚʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʤʳʝ ʜʣʷ ʙʘʩʩʝʡʥʘ ʩʨʝʜʥʝʡ ʆʙʠ; 

*** ï ʚʠʜʳ, ʚʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʤʳʝ ʜʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʣʘʢʦʬʘʫʥʳ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʟʘʣʠ 

ʩʠʙʠʨʩʢʠʝ ʤʘʣʘʢʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʶʜʘ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ 24 ʚʠʜʘ (24,2 %) 

ʤʦʣʣʶʩʢʦʚ: Musculium johanseni (Tscher.), Paramusculium inflatum (Midd.), Amesoda falsinucleus Nov. 

et Star., Sphaerium levinodis West., Parasphaerium nitidum (Cless. in West.), Pseudeupera mucronata 

(Cless. in West.), Cyclocalyx cor (Star. et Str.), C. johanseni (Dolg. et Korn.),  ʉincinna sibirica (Midd.), 

C. brevicula (Kozhov), C. aliena (West.),  C. confusa (West.), Opisthorchophorus abacumovae Andr. et 

Star., Boreoelona sibirica (West.), B. contortrix (Lindh.), Acroloxus baicalensis Kozhov, Polypylis sibirica 

Star. et Str., Lymnaea terebra terebra (West.), L. jacutica Star. et Str., L. sibirica (West.), L. zazurnensis 

Mozley, L. dolgini Gundr. et Star., L. napasica Krug. et Star., Anisus johanseni (Mozley) [7].  

ʊʘʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʘʣʘʢʦʬʘʫʥʳ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʣʳʤ ʩʚʷʟʘʥʦ ʩ ʜʨʝʚʥʠʡ ʩʪʦʢʦʤ 

ʇʨʘ-ʏʫʣʳʤʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʚʦʝʦʙʨʘʟʥʳʤ ʶʞʥʳʤ ʢʦʨʠʜʦʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʤʦʣʣʶʩʢʦʚ ʤʝʞʜʫ ʟʘʧʘʜʦʤ ʠ ʚʦʩʪʦʢʦʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʟʠʠ [8]. 
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Abstract. Current global environmental issues also include biodiversity crisis, both in the individual biological units 
(species), and the stability and resilience in whole groups (populations, biota, biocoenoses/communities/assemblages, 
etc.). Without both the regular reviews on biological diversity at the species level and modern classification systems 
(below the scientific classification of fish species in Russia, including English version, is presented by the authors), it is 
impossible to effectively protect, conserve, manage and to wisely use of biological resources in the Russian Federation. 
Thus, to monitor the biological units and to assess their conservation status, it firstly is necessary to gather data on the 
native fauna on the respective natural/ecological system which can be the individual region, country, island, mountain 
range, river or other watercourse, sea, etc. Furthermore, based on the data analysis of the native species in a region, 
introduced species impacts on the local fish fauna as well those of human activities, commercial fish stock dynamics, 
climate, evolution, geological changes and many other important aspects can be demonstrated within the time (the 
historical) period. Based on research in the waters of Russia and adjacent territories in 2004-2016, there currently are at 
least 1,992 fish species in 5 classes, 45 orders, 220 families and 77 subfamilies there: of them, there are more than 750 
freshwater, brackish water and anadromous fish species.  Russian freshwater and brackish water fish harbour 3 classes, 
25 orders, 93 families and 35 subfamilies. There is an evidence for 631 species, while 86 species display disputable 
taxonomic status or very likely inhabit the Russian Federation. The number of the introduced species (so-called exotic 
species), which have never been native to any Russian region is 42. Therefore, the total number of all the categories 
amounts to 759 species across the whole country. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʩʪʘʚʠʪʩʷ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ, ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ (ʚʠʜ), ʪʘʢ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʮʝʣʳʭ ʛʨʫʧʧ (ʧʦʧʫʣʷʮʠʠ, ʙʠʦʪʳ, ʙʠʦʮʝʥʦʟʳ ʠ ʜʨ.). ɹʝʟ 
ʦʪʜʝʣʴʥʳʭ ʦʙʦʙʱʘʶʱʠʭ ʨʝʚʠʟʠʡ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
(ʥʠʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʝʝ ʧʨʝʜʩʪʘʚʣʷʝʤ ʧʦ ʪʝʢʩʪʫ), ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʮʝʥʥʦ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʙʦʛʘʪʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢ, 
ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ, ʧʨʠʜʘʚʘʪʴ ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʨʘʩʧʦʣʘʛʘʪʴ ʜʘʥʥʳʤʠ ʦ ʥʘʪʠʚʥʦʡ ʬʘʫʥʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʝʣʴʥʦ 
ʚʟʷʪʳʡ ʨʝʛʠʦʥ, ʛʦʩʫʜʘʨʩʪʚʦ, ʦʩʪʨʦʚ, ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʨʝʢʘ, ʤʦʨʝ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 
ʥʘʪʠʚʥʳʭ ʚʠʜʘʭ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʛʠʦʥʝ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʚʨʝʤʝʥʥʦʤ (ʠʩʪʦʨʠʯʝʩʢʦʤ) ʦʪʨʝʟʢʝ, ʚʣʠʷʥʠʝ 
ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʥʘ ʤʝʩʪʥʫʶ ʠʭʪʠʦʬʘʫʥʫ, ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʠʥʘʤʠʢʫ 
ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʧʘʩʦʚ, ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ, ʵʚʦʣʶʮʠʶ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʥʝ ʤʝʥʝ ʚʘʞʥʳʭ 
ʘʩʧʝʢʪʦʚ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʘʰʠʭ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʧʝʨʠʦʜ ʩ 2004 ʜʦ 2016 ʛʛ., ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ, ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʤʝʥʝʝ 1992 ʚʠʜʦʚ ʚ 5 
ʢʣʘʩʩʘʭ, 45 ʦʪʨʷʜʘʭ, 220 ʩʝʤʝʡʩʪʚʘʭ ʠ 77 ʧʦʜʩʝʤʝʡʩʪʚʘʭ, ʛʜʝ ʥʘ ʜʦʣʶ ʧʨʝʩʥʦʚʦʜʥʳʭ, ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ 
ʧʨʦʭʦʜʥʳʭ ʨʳʙ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 750 ʚʠʜʦʚ. ʇʨʝʩʥʦʚʦʜʥʘʷ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʠʭʪʠʦʬʘʫʥʘ ʈʦʩʩʠʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ 3 ʢʣʘʩʩʘ, 25 ʦʪʨʷʜʦʚ, 93 ʩʝʤʝʡʩʪʚ ʠ 35 ʧʦʜʩʝʤʝʡʩʪʚ. ʀʟ ʥʠʭ ʜʦʩʪʦʚʝʨʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 631 ʚʠʜ, 
ʩʦ ʩʧʦʨʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʠʣʠ ʥʘʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ ï 86, ʯʠʩʣʦ ʚʠʜʦʚ-
ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʠ ʥʘʪʠʚʥʳʤʠ ʜʣʷ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ï 42. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 
ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʘʚʣʷʝʪ 759. 

ɺʚʝʜʝʥʠʝ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ï ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʤʠʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʉʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ ʥʘ ʤʘʪʝʨʠʢʝ ɽʚʨʘʟʠʷ, ʧʦ ʋʨʘʣʴʩʢʦʤʫ ʭʨʝʙʪʫ ʨʘʟʜʝʣʝʥʘ ʥʘ ʝʚʨʦʧʝʡʩʢʫʶ (ɺʦʩʪʦʯʥʘʷ 

ɽʚʨʦʧʘ) ʠ ʘʟʠʘʪʩʢʫʶ (ʉʝʚʝʨʥʘʷ ʠ ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ) ʯʘʩʪʠ. ʆʤʳʚʘʝʪʩʷ 12 ʤʦʨʷʤʠ: ɹʘʣʪʠʡʩʢʠʤ, 

ʏʝʨʥʳʤ, ɸʟʦʚʩʢʠʤ, ɹʘʨʝʥʮʝʚʳʤ, ɹʝʣʳʤ, ʂʘʨʩʢʠʤ, ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʨʤ, ʏʫʢʦʪʩʢʠʤ, 

ɹʝʨʠʥʛʦʚʳʤ, ʆʭʦʪʩʢʠʤ ʠ ʗʧʦʥʩʢʠʤ (ʚʢʣʶʯʘʷ ʚʥʫʪʨʝʥʥʝʝ ʩʦʣʦʥʦʚʘʪʦʝ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ), 
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ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʪʨʝʤ ʦʢʝʘʥʘʤ ï ɸʪʣʘʥʪʠʯʝʩʢʠʤ, ʉʝʚʝʨʥʳʤ ʃʝʜʦʚʠʪʳʤ ʠ ʊʠʭʠʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʘʤʦʝ ʛʣʫʙʦʢʦʝ ʧʨʝʩʥʦʚʦʜʥʦʝ ʦʟʝʨʦ ɹʘʡʢʘʣ (6-ʝ ʧʦ ʧʣʦʱʘʜʠ ʚ ʤʠʨʝ), ʘ ʪʘʢʞʝ ʪʘʢʠʝ 

ʢʨʫʧʥʳʝ ʦʟʝʨʘ ʢʘʢ ʊʘʡʤʳʨ, ʃʘʜʦʞʩʢʦʝ, ʆʥʝʞʩʢʦʝ, ʍʘʥʢʘ ʠ ʨʷʜ ʜʨʫʛʠʭ. ʉʘʤʘʷ ʜʣʠʥʥʘʷ ʨʝʢʘ ʈʦʩʩʠʠ ï 

ʆʙʴ (ʚʤʝʩʪʝ ʩ ʝʝ ʧʨʠʪʦʢʦʤ ʀʨʪʳʰ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʰʝʩʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ), ʘ ʪʘʢʞʝ ʠ 

ʜʨʫʛʠʝ ʥʝ ʤʝʥʝʝ ʢʨʫʧʥʳʝ ʨʝʢʠ ɸʤʫʨ, ʃʝʥʘ, ɽʥʠʩʝʡ, ɺʦʣʛʘ, ʋʨʘʣ, ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ, ʇʝʯʦʨʘ ʠ ʪ.ʜ. ʇʨʠ 

ʵʪʦʤ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3 ʤʣʥ., ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʠ ʪʳʩʷʯʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. ɹʦʛʘʪʘ ʈʦʩʩʠʷ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʤʠ 

ʣʘʛʫʥʘʤʠ. ʊʘʢ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʉʝʚʝʨʥʘʷ ʇʘʮʠʬʠʢʘ), ʧʦʩʣʝʜʥʠʝ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʥʘ ʦ. ʉʘʭʘʣʠʥ. 

ʄʦʨʷ ɹʘʣʪʠʡʩʢʦʝ (ʩʦʣʝʥʦʩʪʴ ʦʪ 2 ă ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʜʦ 9 ă ʫ ʙʝʨʝʛʦʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʙʝʟ ʫʯʝʪʘ ʛʣʫʙʠʥʳ, ʛʜʝ ʩʦʣʝʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ), ʏʝʨʥʦʝ (17ï

18 ă, ʩʦʣʝʥʦʩʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ), ɸʟʦʚʩʢʦʝ (11ï13 ă) ʠ ʂʘʩʧʠʡʩʢʦʝ (11 ă) 

ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʩʦʣʝʥʦʩʪʴʶ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʤʝʩʪʘʭ 

ʚʧʘʜʝʥʠʷ ʢʨʫʧʥʳʭ ʨʝʢ ʩʦʣʝʥʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ ʜʦ 0.5ï3 ă. ʇʨʠ ʵʪʦʤ ʩʦʣʝʥʦʩʪʴ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʦʪ ʠ ʢʣʠʤʘʪʘ ʜʦʩʪʠʛʘʝʪ 32ï36 ă. 

ʇʝʨʚʳʝ ʦʙʦʙʱʝʥʥʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʚʩʝʡ ʠʭʪʠʦʬʘʫʥʝ ʈʦʩʩʠʠ (ʚ ʧʨʦʰʣʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ), ʢʘʢ ʜʣʷ ʧʨʝʩʥʦʚʦʜʥʦʡ, ʪʘʢ ʠ ʤʦʨʩʢʦʡ, ʧʦʷʚʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇ.ʉ. ʇʘʣʣʘʩʘ (Pallas, 1814), ʟʘʪʝʤ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʩʧʫʩʪʷ ʧʦʯʪʠ 100 ʣʝʪ ɺ.ʀ. ɻʨʘʮʠʘʥʦʚʳʤ (1907). 

ʀʟ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʤʦʥʦʛʨʘʬʠʶ ɺ.ʀ. ʈʦʤʘʥʦʚʘ (2015), ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʚʝʜʝʥʠʷ, ʢʘʢ ʦ ʤʦʨʩʢʠʭ, ʪʘʢ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙʘʭ ʈʌ (1450 ʚʠʜʦʚ ʚ 4 ʢʣʘʩʩʘʭ, 42 ʦʪʨʷʜʘʭ, 190 

ʩʝʤʝʡʩʪʚʘʭ ʠ 652 ʨʦʜʘʭ) ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʢʨʘʪʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢʦ ʚʩʝʡ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʘʣʣʘʩʘ (Pallas, 1814) ʠ 

ɻʨʘʮʠʘʥʦʚʘ (1907). ɺ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʦʥʦʛʨʘʬʠʡ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ ʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʙʝʟ 

ʫʯʝʪʘ ʠʩʪʠʥʥʦ ʤʦʨʩʢʠʭ ʨʳʙ, ʚ ʨʘʙʦʪʘʭ ʃ.ʉ. ɹʝʨʛʘ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʦʙʦʙʱʝʥʥʳʝ ʠʤ ʞʝ ʚ ʩʚʦʠʭ 

ʪʨʝʭ ʢʘʧʠʪʘʣʴʥʳʭ ʩʚʦʜʢʘʭ (1948, 1949ʘ, 1949ʙ). ɼʣʷ ʈʦʩʩʠʠ ʩ ʝʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʚ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʖ.ʉ. ʈʝʰʝʪʥʠʢʦʚʘ (1998, 2003) ʠ ʅ.ɻ. ɹʦʛʫʮʢʦʡ ʠ 

ɸ.ʄ. ʅʘʩʝʢʠ (2004). ʅʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʧʨʝʩʥʦʚʦʜʥʳʭ, ʩʦʣʦʥʦʚʘʪʳʭ ʠ ʧʨʦʭʦʜʥʳʭ 

ʨʳʙ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʘʭ ʤʦʨʩʢʦʡ ʠʭʪʠʦʬʘʫʥʳ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʩʪʨʘʥ ʅ.ɺ. ʇʘʨʠʥʘ ʠ ʝʛʦ ʢʦʣʣʝʛ (Parin, 2001, 2003; Parin et al., 2002; Evseenko, 2003; Vasil'eva, 2003; 

Fedorov, 2004), ʚʢʣʶʯʘʷ ʤʦʥʦʛʨʘʬʠʶ (Parin et al., 2014), ʢʦʪʦʨʫʶ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ, ʟʘʚʝʨʰʠʣʠ ʝʛʦ 

ʢʦʣʣʝʛʠ  ʉ.ɸ. ɽʚʩʝʝʥʢʦ ʠ ɽ.ɼ. ɺʘʩʠʣʴʝʚʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʧʫʙʣʠʢʘʮʠʶ ɺ.ʉ. ʐʠʰʢʠʥʘ ʠ 

ɼ.ʉ. ʇʘʚʣʦʚʘ (2012), ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʝʜʝʥʠʷ ʧʦ 387 ʧʨʝʩʥʦʚʦʜʥʳʤ ʚʠʜʘʤ, 

ʦʧʠʩʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ (ʚʢʣʶʯʘʷ ʙʳʚʰʠʝ ʨʝʩʧʫʙʣʠʢʠ 

ʉʉʉʈ) ʟʘ ʧʦʩʣʝʜʥʠʝ 250 ʣʝʪ. 

ɺ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʫʜʘʭ ɹʝʨʛʘ (1948, 1949ʘ, 1949ʙ) ʧʦ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʝ ʉʉʉʈ 

ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 375 ʚʠʜʘʭ ʨʳʙ ʠ ʨʳʙʦʦʙʨʘʟʥʳʭ. ʇʦ ʜʘʥʥʳʤ ʖ.ʉ. ʈʝʰʝʪʥʠʢʦʚʘ (1998) ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʘʭ ʈʦʩʩʠʠ (ʚʢʣʶʯʘʷ ʤʦʨʩʢʠʭ ʨʳʙ ï ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʝʢ) 

ʦʪʤʝʯʝʥ 351 ʚʠʜ ʚ 17 ʦʪʨʷʜʘʭ, 47 ʩʝʤʝʡʩʪʚʘʭ ʠ 178 ʨʦʜʘʭ. ɺ ʝʛʦ ʞʝ çɸʪʣʘʩ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ...è 

(ʈʝʰʝʪʥʠʢʦʚ, 2003) ʫʢʘʟʳʚʘʝʪʩʷ ʣʠʰʴ 293 ʚʠʜʘ ʚ 13 ʦʪʨʷʜʘʭ, 33 ʩʝʤʝʡʩʪʚʘʭ ʠ 138 ʨʦʜʘʭ. ʋʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʢʨʫʛʣʦʨʦʪʳʭ éè ʟʘ 1998 ʛʦʜ, ʩʚʷʟʘʥʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʚ çɸʪʣʘʩè ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʠ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ 

ʧʨʝʩʥʦʡ ʚʦʜʝ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʨʝʚʠʟʠʠ ɹʦʛʫʮʢʦʡ ʠ ʅʘʩʝʢʠ (2004) ʩʧʠʩʦʢ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʈʦʩʩʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 486 ʚʠʜ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 18 ʦʪʨʷʜʘʤ, 43 

ʩʝʤʝʡʩʪʚʘʤ ʠ 175 ʨʦʜʘʤ. 

 ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʠ ʠ ʨʷʜ ʠʭʪʠʦʣʦʛʦʚ ʠʟ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʨʘʟʥʳʭ 

ʩʪʨʘʥ ʤʠʨʘ (ʈʦʩʩʠʷ, ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʗʧʦʥʠʷ, ʉʐɸ ʠ ʜʨ.) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ (ʩ 2004 

ʛʦʜʘ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʣʥʫʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʨʝʚʠʟʠʶ 

ʠʭʪʠʦʬʘʫʥʳ ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʚʦʜ ʢʘʢ ʤʦʨʩʢʠʭ, ʪʘʢ ʠ ʧʨʝʩʥʳʭ. ʊʘʢ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ ʚʩʷ ʠʭʪʠʦʬʘʫʥʘ (ʢʘʢ ʤʦʨʩʢʘʷ, ʪʘʢ ʠ ʧʨʝʩʥʦʚʦʜʥʘʷ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ 

ʤʝʥʝʝ ʯʝʤ 1992 ʚʠʜʘʤʠ ʚ 5 ʢʣʘʩʩʘʭ, 45 ʦʪʨʷʜʘʭ, 220 ʩʝʤʝʡʩʪʚʘʭ ʠ 77 ʧʦʜʩʝʤʝʡʩʪʚʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ 

ʜʦʣʶ ʧʨʝʩʥʦʚʦʜʥʳʭ, ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ ʧʨʦʭʦʜʥʳʭ ʨʳʙ ʧʨʠʭʦʜʠʪʩʷ ʩʚʳʰʝ 750 ʚʠʜʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʩʣʝʜʥʠʤʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʈʝʰʝʪʥʠʢʦʚ, 

1998; ɹʦʛʫʮʢʘʷ, ʅʘʩʝʢʘ, 2004), ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥ r351 ʠ 486 ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʚʷʟʘʥʦ ʦʪʯʘʩʪʠ ʩ 

ʵʢʦʣʦʛʠʝʡ ʮʝʣʦʛʦ ʨʷʜʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʳʙ, ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʨʩʢʠʤ 
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ʚʠʜʘʤ. ʆʜʥʘʢʦ ʦʪʥʝʩʝʥʠʝ ʢ çʠʩʢʣʶʯʠʪʝʣʴʥʦè ʤʦʨʩʢʠʤ ʨʳʙʘʤ ʚʠʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ, ʚ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʦʙ ʠʭ 

ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʟʥʘʢʦʤʩʪʚʝ ʩ ʠʥʦʩʪʨʘʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ, ʧʨʘʚʠʣʴʥʝʝ ʦʙ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʛʦʚʦʨʠʪʴ, ʢʘʢ ʦ ʚʠʜʘʭ, ʧʨʦʚʦʜʷʱʠʭ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʚ ʠʩʪʠʥʥʦ ʤʦʨʩʢʠʭ ʚʦʜʘʭ. ʊʘʢ ʠʭ ʯʘʩʪʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʫʩʪʴʷʭ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ, 

ʩʦʣʦʥʦʚʘʪʳʭ ʣʘʛʫʥʘʭ ʠ ʦʟʝʨʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʤʦʨʩʢʠʤ ʘʢʚʘʪʦʨʠʷʤ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʮʝʣʳʡ 

ʨʷʜ ʚʠʜʦʚ ʦʪ ʘʢʫʣ, ʟʘʭʦʜʷʱʠʭ ʚʩʣʝʜ ʟʘ ʢʦʩʷʢʘʤʠ ʣʦʩʦʩʝʚʳʭ ʚ ʥʠʞʥʠʝ ʪʝʯʝʥʠʷ ʢʨʫʧʥʳʭ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʨʝʢ, ʜʦ ʩʦʙʘʢ-ʨʳʙ ʨʦʜʘ Takifugu (Dyldin, 2015; Dyldin, Orlov, 2016a, 2017b; Dyldin et 

al., 2016). ʇʦʩʣʝʜʥʠʝ ʚʝʜʫʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʙʨʝʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʩ ʦʙʠʪʘʥʠʝʤ ʚ ʩʦʣʦʥʦʚʘʪʳʭ 

ʚʦʜʘʭ, ʦʪʤʝʯʘʶʪʩʷ ʠ ʚ ʫʩʪʴʷ ʨʝʢ, ʦʙʳʯʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʟʘʭʦʜ ʚ ʨʝʢʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʝʜʫʪ ʦʙʨʘʟ ʞʠʟʥʠ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʘʥʘʜʨʦʤʥʳʤ ʚʠʜʘʤ, ʪʦ ʝʩʪʴ ʟʘʭʦʜʷʪ ʠʟ ʤʦʨʷ ʜʣʷ 

ʥʝʨʝʩʪʘ ʚ ʨʝʢʠ (Dyldin et al., 2016; Dyldin, Orlov, 2017b). ʆʜʥʘʢʦ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʚʦʜʢʘʭ 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʥʦʛʨʘʬʠʠ ɹʝʨʛʘ 

(1949ʙ), ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʣʠʰʴ ʦʙ ʦʜʥʦʤ ʚʠʜʝ), ʜʘʥʥʳʝ ʦʙ ʵʪʦʡ ʫʜʠʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ 

ʨʳʙ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʝʰʝʪʥʠʢʦʚ, 1998, 2003; ɹʦʛʫʮʢʘʷ, ʅʘʩʝʢʘ, 2004). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʦʜ Takifugu ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ Tetraodontiformes ʚʝʩʴʤʘ ʦʧʘʩʥʳ (ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʩʦʜʝʨʞʘʪ ʚ ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʠ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʪʝʣʘ ʦʧʘʩʥʳʡ ʷʜ 

ʪʝʪʨʦʜʦʪʦʢʩʠʥ), ʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ (ʧʦ ʥʝ ʟʥʘʥʠʶ, ʤʝʩʪʥʳʤʠ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ) ʯʘʩʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ. 

ʇʨʠʤʝʨʦʤ ʥʝʜʦʫʯʝʪʘ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʫʩʪʴʷʭ ʨʝʢ ʠ ʩʦʣʦʥʦʚʘʪʳʭ 

ʣʘʛʫʥʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠ ʩʝʨʠʷ ʨʝʚʠʟʠʦʥʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ 

ʠʭʪʠʦʬʘʫʥʝ ʦ. ʉʘʭʘʣʠʥ (Dyldin, Orlov, 2016a, 2016b, 2017ʘ, 2017b). ʊʘʢ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ 

ʨʳʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ʦʩʪʨʦʚʘ (ʚʢʣʶʯʘʷ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʨʳʙ) ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 89 ʚʠʜʦʚ (ʉʘʬʨʦʥʦʚ, 

ʅʠʢʠʬʦʨʦʚ, 2003; Pietsch et al., 2012). ʀʩʧʦʣʴʟʫʷ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢʦʣʣʝʛ ʠʟ ʗʧʦʥʠʠ), ʘʨʭʠʚʦʚ, ʣʠʯʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʦʪʯʝʪʦʚ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʬʦʥʜʦʚʳʭ 

ʢʘʪʘʣʦʛʦʚ ɿʀʅ ʈɸʅ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʩʥʦʚʦʜʥʘʷ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʠʭʪʠʦʬʘʫʥʘ ʉʘʭʘʣʠʥʘ ʚʢʣʶʯʘʝʪ 

ʥʝ ʤʝʥʝʝ 175 ʚʠʜʦʚ (ʠ ʵʪʦ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ). 

ɺʦ-ʚʪʦʨʳʭ, ʫʚʝʣʠʯʝʥʠʝ ʩʧʠʩʢʘ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʈʦʩʩʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʦʙʫʩʣʦʚʣʝʥ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʩʠʩʪʝʤʘʪʠʢʝ ʨʳʙ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʟʦʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ (ICZN) (Kottelat, 

2006, 2012, 2013; Kottelat et al., 2005; Kottelat, Freyhof, 2007; Mendel et al., 2008; Bogutskaya, Coad, 

2009; Kalous et al., 2012; ɹʦʛʫʮʢʘʷ ʠ ʜʨ., 2013; Orr et al., 2015; ʠ ʜʨ.). ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ 

ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʧʦʨʦʡ ʥʘʤʝʨʝʥʥʦ ʠʛʥʦʨʠʨʫʶʪʩʷ, ʯʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʠʩʪʠʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʚʠʜʘ ʠʣʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠʤʝʨʦʤ ʦʧʠʩʘʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʜʘʚʥʷʷ ʨʘʙʦʪʘ ʆʨʨʘ ʠ ʝʛʦ ʢʦʣʣʝʛ (Orr et al., 2015), ʚ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʝʥʠʷ ʤʫʟʝʡʥʳʭ ʢʦʣʣʝʢʮʠʡ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʧʝʩʯʘʥʢʘ Ammodytes hexapterus Pallas, 1814, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʪ 

ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʜʦ ʗʧʦʥʠʠ ʷʚʣʷʝʪʩʷ ʩʙʦʨʥʳʤ ʪʘʢʩʦʥʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

Ammodytes heian Orr, Wildes et Kai, 2015, A. hexapterus Pallas, 1814, A. japonicus Duncker et Mohr, 1939 

(ʚ ʧʨʦʰʣʦʤ ʙʳʣ ʫʢʘʟʘʥ ʚ ʩʠʥʦʥʠʤʠʠ ʩ A. hexapterus) ʠ Ammodytes personatus Girard, 1856, ʘ ʫ ʙʝʨʝʛʦʚ 

ʉʘʭʘʣʠʥʘ ʚʟʘʤʝʥ ʨʘʥʝʝ ʫʢʘʟʳʚʘʚʰʝʛʦʩʷ ʦʜʥʦʛʦ ʚʠʜʘ (A. hexapterus) ʩʝʡʯʘʩ ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ 3. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʥʝʜʘʚʥʷʷ ʨʝʚʠʟʠʷ ʨʦʜʘ Takifugu (Dyldin et al., 2016), ʚ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʟʝʤʧʣʷʨʦʚ ɿʦʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʫʟʝʷ ʧʨʠʨʦʜʳ ʠ ʥʘʫʢʠ (ʊʦʢʠʦ, ʗʧʦʥʠʷ), ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʷʜ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʚ 

ʧʨʦʰʣʦʤ ʙʳʣ ʥʝʚʝʨʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ, ʠ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʝʜʤʝʪʦʤ ʧʫʪʘʥʠʮʳ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʂʨʦʤʝ-ʪʦʛʦ, ʩʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʈʌ ʧʦʧʦʣʥʠʣʩʷ ʥʦʚʳʤ 

ʚʠʜʦʤ Takifugu snyderi (Temminck et Schlegel, 1850), ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ Takifugu 

vermicularis (Temminck et Schlegel, 1850), ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʩʣʝʜʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʢʣʶʯʝʥ ʠʟ ʩʦʩʪʘʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʭʪʠʦʬʘʫʥʳ (Dyldin et al., 2016).  

ʏʘʩʪʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʦʚʦʜʫ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ 

ʚʦʧʨʦʩʦʚ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʥʦʥʠʤʠʠ, ʚʳʜʝʣʝʥʠʝ ʥʝʦʪʠʧʦʚ ʠ ʜʨ.), ʚʦʟʥʠʢʘʝʪ ʥʝʩʦʛʣʘʩʠʝ ʠʣʠ 

ʥʝʧʨʠʥʷʪʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʨʫʛʠʭ ʫʯʸʥʳʭ. ʆʜʥʘʢʦ ʚ ʧʦʜʦʙʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʚʳʩʢʘʟʳʚʘʶʪʩʷ ʣʠʯʥʳʝ 

(ʩʫʙʲʝʢʪʠʚʥʦʝ) ʤʥʝʥʠʷ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʨʠʚʝʜʝʥʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ 
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ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʧʝʨʝʩʤʦʪʨʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʧʨʝʩʣʝʜʫʶʱʠʝ ʩʚʦʝʡ ʮʝʣʴʶ ʨʝʚʠʟʠʶ ʪʝʢʫʱʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʦʧʨʝʜʸʣʝʥʥʦʛʦ ʚʠʜʘ ʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ 

ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʙʘʟʫ, ʚʢʣʶʯʘʶʱʫʶ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʦʚʳʭ (ʩʦʙʩʪʚʝʥʥʳʭ) ʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ (ʚʢʣʶʯʘʷ ʪʠʧʦʚʫʶ ʩʝʨʠʶ) ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʪʨʝʪʴʠʭ, ʥʝʜʦʫʯʸʪ ʚʠʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ 

ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʸʞʥʳʭ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʢʣʶʯʝʡ ʠ ʪʘʙʣʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʠʭʪʠʦʬʘʫʥʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʝʤʣʝʤʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʧʨʝʜʝʣʠʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʜʸʞʥʦ ʚ ʧʦʣʝʚʳʭ 

ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʳʙ ʜʦ ʚʠʜʦʚʦʛʦ ʫʨʦʚʥʷ. ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʪʘʢʦʡ 

ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʠʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʚ ʩʦʩʪʘʚ ʦʜʥʦʛʦ ʚʠʜʘ 

ʚʢʣʶʯʘʝʪʩʷ ʨʷʜ ʥʦʚʳʭ ʠʣʠ ʩʣʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ, ʚʢʣʶʯʘʷ ʠʭ ʧʦʜʚʠʜʳ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Gobiidae ï Gymnogobius castaneus (O'Shaughnessy, 1875), 

G. urotaenia (Hilgendorf, 1879), G. macrognathos (Bleeker, 1860), Luciogobius guttatus Gill , 1859, 

Rhinogobius brunneus (Temminck et Schlegel, 1845) ʠ ʜʨ., Salmonidae ï Coregonus lavaretus (Linnaeus, 

1758), Thymallus arcticus (Pallas, 1776), Salmo trutta Linnaeus, 1758, Salvelinus alpinus (Linnaeus, 1758), 

Salvelinus curilus (Pallas, 1814) ʠ ʜʨ., Cyprinidae ï Alburnoides bipunctatus (Bloch, 1782), Carassius 

auratus (Linnaeus, 1758), Gobio gobio (Linnaeus 1758), Leuciscus baicalensis (Dybowski, 1874), Phoxinus 

phoxinus (Linnaeus, 1758) ʠ ʜʨ., Gasterosteidae ï Gasterosteus aculeatus Linnaeus, 1758, Pungitius 

pungitius (Linnaeus, 1758).  

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʬʬʝʢʪ çʧʦʚʪʦʨʝʥʠʡè. ʕʪʦ ʧʦ ʩʫʱʝʩʪʚʫ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʙʦʣʝʟʥʝʥʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʭʪʠʦʣʦʛʠʠ, ʢʦʛʜʘ ʚʩʣʝʜ ʟʘ ʦʜʥʠʤ 

ʘʚʪʦʨʦʤ ʧʦʨʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ, ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ, ʜʨʫʛʠʝ ʘʚʪʦʨʳ 

ʫʢʘʟʳʚʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʥʘʫʯʥʦʝ ʥʘʟʚʘʥʠʝ, ʧʦʜ ʢʦʪʦʨʳʤ çʩʢʨʳʚʘʝʪʩʷè ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʚʠʜ ʠʣʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʥʦʚʳʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, Pholis ornata (Girard, 1854) ï ʨʘʟʫʢʨʘʰʝʥʥʳʡ 

ʤʘʩʣʶʢ, ʢʦʪʦʨʳʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, 

ʚʢʣʶʯʘʷ ʆʭʦʪʩʢʦʝ ʠ ʗʧʦʥʩʢʦʝ ʤʦʨʷ (Fedorov, 2004; Radchenko et al. 2010). ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʜʨʫʛʠʤ 

ʜʘʥʥʳʤ (Yatsu, 1985; Nakabo, 2002; Mecklenburg, 2003; Love et al., 2005) ʝʛʦ ʧʨʝʜʝʣʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ 

(ʂʘʥʘʜʘ) ʜʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʂʘʣʠʬʦʨʥʠʠ, ʉʐɸ. ʉʦʙʩʪʚʝʥʥʦ ʚ ʗʧʦʥʩʢʦʤ ʠ ʆʭʦʪʩʢʦʤ ʤʦʨʷʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʜʨʫʛʦʡ ʙʣʠʟʢʠʡ ʚʠʜ Pholis nea Peden et Hughes, 1984 ï ʭʦʢʢʘʡʜʩʢʠʡ ʤʘʩʣʶʢ, ʘ ʪʘʢʞʝ ʠ 

ʜʨʫʛʠʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʤʘʩʣʶʢʦʚ. ɼʨʫʛʦʡ ʚʠʜ Glossogobius olivaceus (Temminck et Schlegel, 

1845) ï ʦʣʠʚʢʦʚʳʡ ʛʣʦʩʩʦʛʦʙʠʫʩ, ʢʦʪʦʨʳʡ ʩ ʩʝʨʝʜʠʥʳ 1970-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ (ʃʠʥʜʙʝʨʛ, 

ʂʨʘʩʶʢʦʚʘ, 1975; ʇʠʥʯʫʢ, 1978, 1992; ʉʦʢʦʣʦʚʩʢʘʷ ʠ ʜʨ., 1998) ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ (Parin et al., 

2014) ʦʰʠʙʦʯʥʦ ʫʢʘʟʳʚʘʶʪ ʜʣʷ ʚʦʜ ʈʦʩʩʠʠ (ʉʘʭʘʣʠʥ ʠ ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʪʘʢʦʡ 

ʚʠʜ ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ ʥʠʢʦʛʜʘ ʥʝ ʦʪʤʝʯʘʣʩʷ (Dyldin, Orlov, 2017b). ʇʨʠ ʵʪʦʤ ʟʘʯʘʩʪʫʶ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ çʪʨʫʜʥʦè ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʝ ʚʠʜʳ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ), ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʦʰʠʙʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʘʢʩʦʥʘ ʚ ʥʘʰʠʭ ʚʦʜʘʭ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ  ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʬʦʪʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʢʟʝʤʧʣʷʨʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ. 

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʦʪʜʝʣʴʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʚʩʝʭ ʚʳʩʰʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʣʦʥʦʚʘʪʳʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜʘʭ 

ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʩʪʨʘʥ. 

ʉʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʩʰʠʭ ʪʘʢʩʦʥʦʚ ʨʳʙʦʦʙʨʘʟʥʳʭ ʠ ʨʳʙ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ  

ʚ ʧʨʝʩʥʳʭ ʠ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜʘʭ ʈʦʩʩʠʠ* 

The classification system of higher taxa of fish and fish-like, presented in fresh  

and brackish waters of Russia* 

Class: Petromyzonti ï ʄʠʥʦʛʠ / Lampreys 

Order:  Petromyzontiformes Berg, 1940 ï ʄʠʥʦʛʦʦʙʨʘʟʥʳʝ / Lampreys  

Family:  Petromyzontidae Bonaparte, 1831 ï ʄʠʥʦʛʦʚʳʝ / Northern lampreys (10 / 1)**  

Class: Elasmobranchii ï ʇʣʘʩʪʠʥʦʞʘʙʝʨʥʳʝ ʨʳʙʳ / Sharks and batoids 

Order: Lamniformes Garman, 1885 ï ʃʘʤʥʦʦʙʨʘʟʥʳʝ / Mackerel sharks  

Family: Lamnidae Bonaparte, 1835 ï ʃʘʤʥʦʚʳʝ / Mackerel sharks (2) 

Order: Carcharhiniformes Garman, 1913 ï ʂʘʨʭʘʨʠʥʦʦʙʨʘʟʥʳʝ / Ground sharks  

Family: Carcharhinidae Jordan et Evermann, 1896 ï ʉʝʨʳʝ ʘʢʫʣʳ / Requiem sharks (2) 

Family: Sphyrnidae Bonaparte, 1840 ï ʄʦʣʦʪʦʛʦʣʦʚʳʝ ʘʢʫʣʳ / Hammerhead sharks (1) 
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Order: Rajiformes M¿ller et Henle, 1841 ï ʉʢʘʪʦʦʙʨʘʟʥʳʝ / Skates  

Family: Rajidae de Blainville, 1816 ï ʈʦʤʙʦʚʳʝ ʩʢʘʪʳ / Skates (1) 

Order: Myliobatiformes Compagno, 1973 ï ʆʨʣʷʢʦʚʳʝ ʩʢʘʪʳ / Stingray  

Family: Dasyatidae Jordan et Gilbert, 1879 ï ʍʚʦʩʪʦʢʦʣʦʚʳʝ / Whiptail stingrays (2) 

Class: Actinopterygii ï ʃʫʯʝʧʸʨʳʝ / Ray-finned fishes 

Order: Acipenseriformes Berg, 1940 ï ʆʩʝʪʨʦʦʙʨʘʟʥʳʝ / Sturgeons  

Family: Acipenseridae Bonaparte, 1831 ï ʆʩʝʪʨʦʚʳʝ / Sturgeons (12 / 2 // 4) 

(i) Family: Polyodontidae Bonaparte, 1835 ï ɺʝʩʣʦʥʦʩʳʝ / Paddlefishes ( // 1) 

Order:  Elopiformes Gosline, 1960 ï ʊʘʨʧʦʥʦʦʙʨʘʟʥʳʝ / Tenpounders  

Family:  Megalopidae Jordan et Gilbert, 1883 ï ʊʘʨʧʦʥʦʚʳʝ / Tarpons (1) 

Order: Anguilliformes Berg, 1940 ï ʋʛʨʝʦʙʨʘʟʥʳʝ / Eels  

Family: Anguillidae Rafinesque, 1810 ï ʋʛʨʝʚʳʝ, ʠʣʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʫʛʨʠ / Freshwater eels (1)  

Family: Muraenesocidae Kaup, 1859 ï ʑʫʢʦʨʳʣʳʝ ʫʛʨʠ / Pike congers (1) 

Order : Clupeiformes Bleeker, 1859 ï ʉʝʣʴʜʝʦʙʨʘʟʥʳʝ / Herrings  

Family: Clupeidae Cuvier, 1816 ï ʉʝʣʴʜʝʚʳʝ / Herrings (25 / 3 // 1) 

Family:  Engraulidae Gill, 1861 ï ɸʥʯʦʫʩʦʚʳʝ / Anchovies (2) 

Family:  Pristigasteridae Bleeker, 1872 ï ʇʠʣʦʙʨʶʭʠʝ ʩʝʣʴʜʠ / Longfin herrings (1) 

Order:  Cypriniformes Bleeker, 1859 ï ʂʘʨʧʦʦʙʨʘʟʥʳʝ / Carps  

*** Family:  Cyprinidae Rafinesque, 1815 ï ʂʘʨʧʦʚʳʝ / Carps (126 / 21 // 7) 

Family:  Cobitidae Swainson, 1838 ï ɺʴʶʥʦʚʳʝ / Loaches  

Subfamily:  Botiinae Berg, 1940 ï ɹʦʮʠʝʚʳʝ / Botiine loaches (1) 

Subfamily: Cobitinae Swainson, 1838 ï ɺʴʶʥʦʚʳʝ / Loaches (13 / 7 // 1) 

Family: Nemacheilidae Regan, 1911 ï ɻʦʣʴʮʦʚʳʝ / Stone loaches or nemacheilid loaches (11 / 2) 

Family: Catostomidae Agassiz, 1850 ï ʏʫʢʫʯʘʥʦʚʳʝ / Suckers (1 / 0 // 3)  

Order:  Siluriformes Cuvier, 1816 ï ʉʦʤʦʦʙʨʘʟʥʳʝ / Catfishes  

(i) Family : Ictaluridae Gill, 1861 ï ʂʦʰʢʠ-ʩʦʤʳ, ʠʣʠ ʢʦʰʘʯʴʠ ʩʦʤʳ / North American catfishes 

(// 3) 

Family: Bagridae Bleeker, 1858 ï ʂʦʩʘʪʢʦʚʳʝ / Bagrid catfishes (3 / 4)  

Family: Siluridae Rafinesque, 1815 ï ʉʦʤʦʚʳʝ / Sheatfishes (3) 

(i) Family : Clariidae Bonaparte, 1845 ï ʂʣʘʨʠʝʚʳʝ / Airbreathing catfishes (// 3)  

Order:  Esociformes Rafinesque, 1810  ï ʑʫʢʦʦʙʨʘʟʥʳʝ / Pikes  

Family: Esocidae Rafinesque, 1815 ï ʑʫʢʦʚʳʝ / Pikes (2) 

Family:  Umbridae Bonaparte, 1845 ï ʋʤʙʨʦʚʳʝ / Mudminnows (3) 

Order:  Osmeriformes ï ʂʦʨʶʰʢʦʦʙʨʘʟʥʳʝ / Smelts  

Family: Osmeridae Regan, 1913 ï ʂʦʨʶʰʢʦʚʳʝ / Smelts (6 / 2) 

(i) Family: Plecoglossidae Bleeker, 1859 ï ɸʶʚʳʝ / Ayu fishes (// 1) 

Family:  Salangidae Bleeker, 1859 ï ʉʘʣʘʥʢʩʦʚʳʝ / Icefishes, noodlefishes (1 / 0 // 1) 

Order:  Salmoniformes Rafinesque, 1810 ï ʃʦʩʦʩʝʦʙʨʘʟʥʳʝ / Salmons or trouts  

Family:  Salmonidae ? Jarocki, 1822 ï Salmons or trouts  

Subfamily:  Coregoninae Bonaparte, 1845 ï ʉʠʛʦʚʳʝ  / Whitefishes  (33 / 1) 

Subfamily: Thymallinae Gill, 1885 ï ʍʘʨʠʫʩʦʚʳʝ / Graylings (14 / 2) 

Subfamily: Salmoninae ? Jarocki, 1822 ï ʃʦʩʦʩʝʚʳʝ / Salmons (35 / 8 // 3) 

Order:  Gadiformes Rafinesque, 1810 ï ʊʨʝʩʢʦʦʙʨʘʟʥʳʝ / Cods  

Family:  Gadidae Rafinesque, 1810 ï ʊʨʝʩʢʦʚʳʝ / Cods (6 / 8) 

Family:  Lotidae Bonaparte, 1835 ï ʅʘʣʠʤʦʚʳʝ / Burbots (3) 

Order:  Ophidiiformes Berg, 1937 ï ʆʰʠʙʥʝʦʙʨʘʟʥʳʝ / Cusk-eels  

Family:  Ophidiidae Rafinesque, 1810 ï ʆʰʠʙʥʝʚʳʝ / Cusk-eels (1) 

Subfamily: Ophidiinae Rafinesque, 1810 ï ʆʰʠʙʥʝʚʳʝ / Cusk-eels 

Order:  Gobiesociformes Gill, 1872 ï ʇʨʠʩʦʩʢʦʦʙʨʘʟʥʳʝ / ʉlingfishes  

Family:  Gobiesocidae Bleeker, 1859 ï ʇʨʠʩʦʩʢʦʚʳʝ / Clingfishes (1) 

Subfamily: Gobiesocinae Bleeker, 1859 ï ʇʨʠʩʦʩʢʦʚʳʝ / Clingfishes 

Order:  Atheriniformes Rosen, 1964 ï ɸʪʝʨʠʥʦʦʙʨʘʟʥʳʝ / Silversides  

Family:  Atherinidae Risso, 1827 ï ɸʪʝʨʠʥʦʚʳʝ / Silversides (4 / 1) 

Subfamily: Atherininae Risso, 1827 ï ɸʪʝʨʠʥʦʚʳʝ / Silversides 

(i) Order:  Cyprinodontiformes Berg, 1940 ï ʂʘʨʧʦʟʫʙʦʦʙʨʘʟʥʳʝ / Killifishes (// 2)  

(i) Family:  Poeciliidae Bonaparte, 1831 ï ʇʝʮʠʣʠʝʚʳʝ / Livebearers  

(i) Subfamily: Poeciliinae Bonaparte, 1831 ï ʇʝʮʠʣʠʝʚʳʝ / Livebearers 
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Order:  Beloniformes Berg, 1937 ï ʉʘʨʛʘʥʦʦʙʨʘʟʥʳʝ / Needlefishes  

Family:  Scomberesocidae ï ʉʢʫʤʙʨʝʱʫʢʦʚʳʝ, ʠʣʠ ʤʘʢʨʝʣʝʱʫʢʦʚʳʝ / Sauries (1) 

Family:  Belonidae Bonaparte, 1835 ï ʉʘʨʛʘʥʦʚʳʝ  / Needlefishes (2) 

Family:  Hemiramphidae Gill, 1859  ï ʇʦʣʫʨʳʣʦʚʳʝ / Halfbeaks (1) 

Subfamily: Hemiramphinae Gill, 1859 ï ʇʦʣʫʨʳʣʦʚʳʝ / Halfbeaks 

(i) Family:  Adrianichthyidae Weber, 1913 ï ɸʜʨʠʘʥʠʭʪʦʚʳʝ / Ricefishes (// 1) 

(i) Subfamily:  Oryziinae Myers, 1938 ï ʆʨʠʟʠʝʚʳʝ / Medakas 

Order:  Gasterosteiformes Gill, 1872 ï ʂʦʣʶʰʢʦʦʙʨʘʟʥʳʝ / Sticklebacks 

Family:  Hypoptychidae Steindachner, 1880 ï ʂʦʨʦʪʢʦʧʸʨʳʝ ʧʝʩʯʘʥʢʠ / Sand eels (1) 

Family: Gasterosteidae Bonaparte, 1831 ï ʂʦʣʶʰʢʦʚʳʝ / Sticklebacks (8 / 2) 

Order:  Syngnathiformes Berg, 1940 ï ʀʛʣʦʦʙʨʘʟʥʳʝ / Pipefishes  

Family:  Syngnathidae Bonaparte, 1831 ï ʀʛʣʦʚʳʝ / Pipefishes (12 / 1) 

Subfamily: Syngnathinae Bonaparte, 1831 ï ʀʛʣʦʚʳʝ / Pipefishes  

Subfamily: Hippocampinae Bonaparte, 1835 ï ʄʦʨʩʢʠʝ ʢʦʥʴʢʠ / Seahorses 

Order:  Scorpaeniformes Bloch, 1789 ï ʉʢʦʨʧʝʥʦʦʙʨʘʟʥʳʝ / Mail-cheeked fishes  

Family:  Sebastidae Kaup, 1873 ï ʄʦʨʩʢʠʝ ʦʢʫʥʠ / Rockfishes (1) 

Subfamily: Sebastinae Kaup, 1873 ï ʄʦʨʩʢʠʝ ʦʢʫʥʠ / Rockfishes 

Family:  Hexagrammidae Jordan, 1888 ï ʊʝʨʧʫʛʦʚʳʝ / Greenlings (4) 

Subfamily: Hexagramminae Jordan, 1888 ï ʊʝʨʧʫʛʦʚʳʝ / Greenlings  

Subfamily: Pleurogramminae Rutenberg, 1954 ï ʆʜʥʦʧʝʨʳʝ ʪʝʨʧʫʛʠ / Atka mackerels 

Family:  Scorpaenidae Risso, 1827 ï ʉʢʦʨʧʝʥʦʚʳʝ / Scorpionfishes (2) 

Subfamily: Scorpaeninae Risso, 1827 ï ʉʢʦʨʧʝʥʦʚʳʝ / Scorpionfishes 

Family:  Triglidae Rafinesque, 1815 ï ʊʨʠʛʣʦʚʳʝ, ʠʣʠ ʤʦʨʩʢʠʝ ʧʝʪʫʭʠ / Searobins or gurnards 

(2) 

Family:  Cottidae Bonaparte, 1831 ï ʈʦʛʘʪʢʦʚʳʝ / Sculpins (30 / 3) 

Family:  Cottocomephoridae Berg, 1906 ï ɾʝʣʪʦʢʨʳʣʢʦʚʳʝ / Baikal sculpins (8) 

Family:  Comephoridae Berg, 1906 ï ɻʦʣʦʤʷʥʢʦʚʳʝ / Baikal oilfishes (2) 

Family:  Abyssocottidae Berg, 1907 ï ɻʣʫʙʠʥʥʳʝ ʰʠʨʦʢʦʣʦʙʢʠ / Deepwater Baikal sculpins (24) 

Family:  Hemitripteridae Gill, 1865 ï ɺʦʣʦʩʘʪʳʝ ʨʦʛʘʪʢʠ, ʠʣʠ ʚʦʣʦʩʘʪʢʦʚʳʝ / Searavens or 

sailfin sculpins (3)  

Family:  Agonidae Swainson, 1839 ï ʃʠʩʠʯʢʦʚʳʝ / Poachers (3) 

Subfamily: Brachyopsinae Jordan et Evermann, 1898 ï ɹʨʘʭʠʦʧʩʦʚʳʝ / Brachyopsins 

Family: Cyclopteridae Bonaparte, 1831 ï ʇʠʥʘʛʦʨʦʚʳʝ, ʠʣʠ ʢʨʫʛʣʦʧʝʨʳʝ / Lumpfishes or 

lumpsuckers (1) 

Family:  Liparidae Gill, 1861 ï ʃʠʧʘʨʦʚʳʝ, ʠʣʠ ʤʦʨʩʢʠʝ ʩʣʠʟʥʠ / Snailfishes (5) 

Order:  Perciformes Rafinesque, 1810 ï ʆʢʫʥʝʦʙʨʘʟʥʳʝ / Perches  

Family: Percichthyidae Jordan et Eigenmann, 1890 ï ʇʝʨʮʠʭʪʦʚʳʝ / Temperate perchs (1) 

Family:  Lateolabracidae Springer et Raasch, 1995 ï ɸʟʠʘʪʩʢʠʝ ʤʦʨʩʢʠʝ ʦʢʫʥʠ / Asian 

seaperches (1) 

Family:  Moronidae Jordan et Evermann, 1896 ï ʄʦʨʦʥʦʚʳʝ, ʠʣʠ ʣʘʚʨʘʢʦʚʳʝ / Temperate basses 

(1 / 0 // 1) 

Family: Serranidae ï ʉʝʨʨʘʥʦʚʳʝ, ʠʣʠ ʢʘʤʝʥʥʳʝ ʦʢʫʥʠ / Sea basses (1) 

Subfamily: Serraninae ï ʉʝʨʨʘʥʦʚʳʝ / Sea basses 

(i) Family:  Centrarchidae Bleeker, 1859 ï ʎʝʥʪʨʘʨʭʦʚʳʝ / Sunfishes (// 2) 

Family:  Percidae Rafinesque, 1815 ï ʆʢʫʥʝʚʳʝ / Perches (7 / 2) 

Subfamily: Percinae Rafinesque, 1815 ï ʆʢʫʥʝʧʦʜʦʙʥʳʝ / Perches  

Subfamily: Luciopercinae Jordan et Evermann, 1896 ï ʉʫʜʘʢʦʧʦʜʦʙʥʳʝ / Pike perches 

Family:  Pomatomidae Gill, 1863 ï ʃʫʬʘʨʝʚʳʝ / Bluefishes (1) 

Family:  Carangidae Rafinesque, 1815 ï ʉʪʘʚʨʠʜʦʚʳʝ, ʠʣʠ ʢʘʨʘʥʛʦʚʳʝ / Amberjacks, jacks, 

pompanos or trevallies (4) 

Family:  Lobotidae Gill, 1861 ï ʃʦʙʦʪʦʚʳʝ, ʪʨʝʭʭʚʦʩʪʢʦʚʳʝ / Tripletails (1) 

Family: Sparidae Rafinesque, 1818 ï ʉʧʘʨʦʚʳʝ, ʤʦʨʩʢʠʝ ʢʘʨʘʩʠ / Porgies or sea breams (7 / 4) 

Family: Centracanthidae Gill, 1893 ï ʉʤʘʨʠʜʦʚʳʝ / Picarels (1 / 1) 

Family: Sciaenidae Cuvier, 1829 ï ɻʦʨʙʳʣʝʚʳʝ / Drums (2 /1) 

Family: Mullidae Rafinesque, 1815 ï ʉʫʣʪʘʥʢʦʚʳʝ / Goatfishes (1) 

Family:  Mugilidae Jarocki, 1822 ï ʂʝʬʘʣʝʚʳʝ / Mullets (6) 

(i) Family:  Cichlidae Bonaparte, 1835 ï ʎʠʭʣʦʚʳʝ / Cichlids (// 8) 



47 

 

Family: Pomacentridae Bonaparte, 1831 ï ʇʦʤʘʮʝʥʪʨʦʚʳʝ / Damselfishes (1)  

Family:  Labridae Cuvier, 1816 ï ɻʫʙʘʥʦʚʳʝ / Wrasses (4) 

Family:  Zoarcidae Swainson, 1839 ï ɹʝʣʴʜʶʛʦʚʳʝ / Eelpouts (6) 

Subfamily: Gymnelinae Gill, 1863 ï ɻʠʤʥʝʣʦʚʳʝ / Naked eelpouts  

Subfamily: Lycodinae Gill, 1861 ï ʃʠʢʦʜʦʚʳʝ / Wolf eelpouts  

Subfamily: Zoarcinae Andriashev, 1939 ï ɹʝʣʴʜʶʛʦʚʳʝ / Eelpouts  

Subfamily: Neozoarcinae Jordan et Snyder, 1902 ï ʅʝʦʟʦʘʨʮʝʚʳʝ / Neozoarcins or new 

eelpouts 

Family:  Stichaeidae Gill, 1864 ï ʉʪʠʭʝʝʚʳʝ / Pricklebacks, shannies (3) 

Subfamily: Stichaeinae Gill, 1864 ï ʉʪʠʭʝʝʚʳʝ / Pricklebacks  

Subfamily: Opisthocentrinae Jordan et Evermann, 1898 ï ʆʧʠʩʪʦʮʝʥʪʨʦʚʳʝ / 

Opisthocentrins  

Subfamily: Lumpeninae Jordan et Evermann, 1898 ï ʃʶʤʧʝʥʦʚʳʝ/  Lumpenins 

Family:  Cryptacanthodidae Gill, 1861 ï ʂʨʠʚʦʨʦʪʳʝ / Wrymouths (1) 

Family:  Pholidae Gill, 1893 ï ʄʘʩʣʶʢʦʚʳʝ / Gunnels (5 / 1) 

Family:  Trichodontidae Bleeker, 1859 ï ɺʦʣʦʩʦʟʫʙʳʝ / Sandfishes (2) 

Family:  Ammodytidae Bonaparte, 1835 ï ʇʝʩʯʘʥʢʦʚʳʝ / Sand lances (5 / 1) 

Family:  Trachinidae Rafinesque, 1815 ï ʄʦʨʩʢʠʝ ʜʨʘʢʦʥʯʠʢʠ, ʠʣʠ ʨʳʙʳ-ʟʤʝʡʢʠ / Weeverfishes 

(1) 

Family:  Uranoscopidae Bonaparte, 1831 ï ɿʚʝʟʜʦʯʝʪʦʚʳʝ, ʠʣʠ ʤʦʨʩʢʠʝ ʢʦʨʦʚʢʠ / Stargazers (1) 

Family:  Blenniidae Rafinesque, 1810 ï ʉʦʙʘʯʢʦʚʳʝ / Combtooth blennies (5) 

Subfamily: Salariinae Gill, 1859 ï ʉʘʣʘʨʦʚʳʝ / Salaries 

Family:  Callionymidae Bonaparte, 1831 ï ʃʠʨʦʚʳʝ, ʠʣʠ ʤʦʨʩʢʠʝ ʤʳʰʠ / Dragonets (4) 

Family:  Odontobutidae Hoese et Gill, 1993 ï ɻʦʣʦʚʝʰʢʦʚʳʝ / Freshwater sleepers (2) 

Family:  Gobiidae Cuvier, 1816 ï ɹʳʯʢʦʚʳʝ / Gobies (78 / 10 // 1) 

Subfamily: Gobionellinae Bleeker, 1874 ï Gobionellins  

Subfamily: Amblyopinae G¿nther, 1861 ï Amblyopins  

Subfamily: Gobiinae Cuvier, 1816 ï ɹʳʯʢʦʚʳʝ / Gobies 

Family: Scatophagidae Gill, 1883 ï ɸʨʛʫʩʦʚʳʝ / Scats (1) 

Family:  Scombridae Rafinesque, 1815 ï ʉʢʫʤʙʨʠʝʚʳʝ / Mackerels or tunas (5 / 1) 

Subfamily: Scombrinae Rafinesque, 1815 ï ʉʢʫʤʙʨʠʝʚʳʝ / Scombrids  

Family:  Osphronemidae van der Hoeven, 1832 ï ɻʫʨʘʤʠʝʚʳʝ / Gouramies or labyrinthfishes (1) 

Subfamily: Macropodusinae Hoedeman, 1948 ï ʄʘʢʨʦʧʦʜʦʚʳʝ / Macropods 

Family:  Channidae Fowler, 1934 ï ɿʤʝʝʛʦʣʦʚʳʝ / Snakeheads (1) 

Order:  Pleuronectiformes Bleeker, 1859 ï ʂʘʤʙʘʣʦʦʙʨʘʟʥʳʝ / Flatfishes  

Family:  Scophthalmidae Chabanaud, 1933 ï ʉʢʦʬʪʘʣʴʤʦʚʳʝ / Turbots (3) 

Family:  Paralichthyidae Regan, 1910 ï ʇʘʨʘʣʠʭʪʦʚʳʝ / Sand flounders (1) 

Family:  Bothidae Smitt, 1892 ï ɹʦʪʫʩʦʚʳʝ / Lefteye flounders (1) 

Family:  Pleuronectidae Rafinesque, 1815 ï ʂʘʤʙʘʣʦʚʳʝ / Righteye flounders or soles (21) 

Subfamily: Pleuronectinae Rafinesque, 1815 ï ʂʘʤʙʘʣʦʚʳʝ / Pleuronectins 

 Family:  Soleidae Bonaparte, 1833 ï ʉʦʣʝʚʳʝ / Soles (1 / 1) 

Order:  Tetraodontiformes Berg, 1937 ï ʀʛʣʦʙʨʶʭʦʦʙʨʘʟʥʳʝ / Plectognaths 

Family:  Monacanthidae ï ɽʜʠʥʦʨʦʛʦʚʳʝ / Filefishes (1) 

Family:  Tetraodontidae Bonaparte, 1831 ï ʀʛʣʦʙʨʶʭʠʝ, ʠʣʠ ʨʳʙʳ-ʩʦʙʘʢʠ / Puffers or toadfishes 

(8) 

*  ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʥʷʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ c van der Laan et al. (2014) ʠ Eschmeyer, Fong (2015), 

ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ;  

the classification is given in accordance with van der Laan et al. (2014) and Eschmeyer, Fong 

(2015) with some modifications; 

** ʚ ʩʢʦʙʢʘʭ ç()è ʦʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ, ʟʘ ʦʜʠʥʘʨʥʦʡ ʯʝʨʪʦʡ ç/è ʯʠʩʣʦ ʩʧʦʨʥʳʭ ʠʣʠ ʜʦʩʪʦʚʝʨʥʦ 

(ʜʦʢʫʤʝʥʪʘʣʴʥʦ) ʥʝ ʦʪʤʝʯʝʥʥʳʭ ʜʣʷ ʚʦʜ ʈʦʩʩʠʠ, ʟʘ ʜʚʦʡʥʦʡ ʯʝʨʪʦʡ ç//è ʯʠʩʣʦ ʚʠʜʦʚ-

ʠʥʪʨʦʜʫʮʝʥʪʦʚ; 

in brackets "()" we indicated the total number of species, after the line / the number of controversial 

species or for the species is not marked for the Russian waters, but the availability of which is very 

likely and after the double line // is the number of exotic (introduced) species; 

*** ʜʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʟʛʣʷʜʦʚ ʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʦ ʧʦʜʩʝʤʝʡʩʪʚ ʚ ʩʦʩʪʘʚʝ 

ʩʝʤʝʡʩʪʚʘ ʢʘʨʧʦʚʳʭ Cyprinidae ʤʳ ʥʝ ʚʳʜʝʣʷʝʤ ʧʦʜʩʝʤʝʡʩʪʚ, ʘ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
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ʢʘʨʧʦʚʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ, ʘʥʘʣʦʛʠʯʥʦ ʧʫʙʣʠʢʘʮʠʠ ʂʦʪʪʝʣʘ (Kottelat, 

2013). ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ (Eschmeyer, Fong, 2015) ʚ ʩʦʩʪʘʚʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʝʤʝʡʩʪʚʘ: Acheilognathinae, 

Cultrinae, Cyprininae, Barbinae, Labeoninae, Squaliobarbinae, Tincinae, Xenocypridinae, 

Gobioninae, Leuciscinae, Danioninae, Alburninae, Leptobarbinae ʠ Oxygastrinae. 

to some stabilization of systematic views on the scope of new families or subfamilies within the 

family Cyprinidae, we previously did not define the subfamilies, and all members of this family are 

listed in alphabetical order, such as in the work by Kottelat (2013).  However, for example 

Eschmeyer, Fong (2015) have specified of the following subfamilies: Acheilognathinae, Cultrinae, 

Cyprininae, Barbinae, Labeoninae, Squaliobarbinae, Tincinae, Xenocypridinae, Gobioninae, 

Leuciscinae, Danioninae, Alburninae, Leptobarbinae and Oxygastrinae. 

ʉʠʤʚʦʣʦʤ ç(i)è ʦʙʦʟʥʘʯʝʥʳ ʚʠʜʳ-ʠʥʪʨʦʜʫʮʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʪʠʚʥʦʡ 

ʠʭʪʠʦʬʘʫʥʝ ʚ ʧʨʝʜʝʣʘʭ ʈʌ. 

Symbol ç(i)è indicates invasive species that do not represent native fishes for the Russian 

Federation. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ ʧʨʝʩʥʦʚʦʜʥʦʡ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 3 

ʢʣʘʩʩʘʤʠ, 25 ʦʪʨʷʜʘʤʠ 93 ʩʝʤʝʡʩʪʚʘʤʠ ʠ 35 ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ.  

ʏʠʩʣʦ ʜʦʩʪʦʚʝʨʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 631, ʯʠʩʣʦ ʩʦ 

ʩʧʦʨʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʠʣʠ ʥʘʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ ʚ ʚʦʜʘʭ ʈʦʩʩʠʠ ï 86. 

ʏʠʩʣʦ ʚʠʜʦʚ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʢʘʢ ʥʘʪʫʨʘʣʠʟʦʚʘʚʰʠʝʩʷ, ʪʘʢ ʠ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ, ʥʝ ʩʜʝʣʘʚʰʠʝ 

ʵʪʦʛʦ (ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʘʢʚʘʢʫʣʴʪʫʨʳ) ʜʦʩʪʠʛʘʝʪ 42. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 

ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 759. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ʩʘʤʦʡ ʘʚʪʦʨʠʪʝʪʥʦʡ ʚʩʝʤʠʨʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

(Eschmeyer, Fong, 2016), ʚʩʷ ʤʠʨʦʚʘʷ ʠʭʪʠʦʬʘʫʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 33926 ʚʘʣʠʜʥʳʭ ʚʠʜʘ. ʆʙʱʝʝ ʯʠʩʣʦ 

ʚʠʜʦʚ ʨʳʙ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʧʨʠ ʵʪʦʤ (1992 ʚʠʜʘ), ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 6% ʦʪ ʯʠʩʣʘ ʠʟʚʝʩʪʥʳʭ 

ʥʘ ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʚʦʜʢʠ (L®v°que et al., 2008), ʦʙʱʝʝ ʯʠʩʣʦ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 15062, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʠʭʪʠʦʬʘʫʥʫ ʧʨʝʩʥʳʭ ʠ 

ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜ (759 ʚʠʜʦʚ) ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 5%. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʘʷ  ʯʘʩʪʴ ʨʳʙʥʦʡ ʠ ʥʝʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʘʢʚʘʢʫʣʴʪʫʨʫ. ɺ ʨʝʰʝʥʠʷʭ ʚʳʝʟʜʥʦʛʦ ʟʘʩʝʜʘʥʠʷ ʂʦʣʣʝʛʠʠ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ çʆ ʩʦʩʪʦʷʥʠʠ ʠ ʤʝʨʘʭ 

ʧʦ ʨʘʟʚʠʪʠʶ ʩ/ʭ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʈʌè ɸʩʩʦʮʠʘʮʠʷ çʈʦʩʨʳʙʭʦʟè ʦʨʛʘʥʠʟʦʚʘʣʘ ʠ ʦʩʫʱʝʩʪʚʠʣʘ ʩʙʦʨ 

ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʟʨʘʙʦʪʢʫ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʩ/ʭ ʨʳʙʦʚʦʜʩʪʚʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2014 ʛʦʜʘ. 

ʎʝʣʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ ʚ ʩ/ʭ ʨʳʙʦʚʦʜʩʪʚʝ ʠ 

ʜʦʚʝʜʝʥʠʝ ʦʙʲʝʤʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚ 2014 ʛʦʜʫ ʜʦ 200 ʪʳʩ. ʪ, ʢ 2020 ʛ. ï ʜʦ 270 ʪʳʩ. ʪ [20] 

ɼʦʩʪʠʛʥʫʪʴ ʧʣʘʥʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʚʦʚʣʝʯʝʥʠʝ ʨʳʙʦʚʦʜʥʳʭ ʧʣʦʱʘʜʝʡ, ʥʦ ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʚʳʰʝʥʠʝ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ/ʭ ʧʨʫʜʦʚ, ʦʟʝʨ ʠ ʚʦʜʦʝʤʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʝʥʠʷ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʦʝʤʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʩʝʣʝʥʠʷ ʜʦʙʘʚʦʯʥʳʭ ʢʫʣʴʪʫʨ ʨʳʙ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʱʫʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Esox lucius Linnaeus). 

       ɺ ɽʚʨʘʟʠʠ ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ ï E. lucius L. ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʙʘʩʩʝʡʥʝ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ [1, 12]. ʆʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʱʫʢʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʚʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. ʌʠʣʝʡʥʘʷ ʯʘʩʪʴ ʱʫʢʠ ʩʦʩʪʘʚʣʷʝʪ 60 %, ʘ ʤʷʩʦ ʩʦʜʝʨʞʠʪ 19 % ʙʝʣʢʘ ʠ 

0,5 % ʞʠʨʘ. ʇʦ ʩʚʦʠʤ ʧʠʱʝʚʳʤ ʢʘʯʝʩʪʚʘʤ ʤʷʩʦ ʱʫʢʠ ʩʯʠʪʘʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʘ ʨʫʙʝʞʦʤ (ʌʨʘʥʮʠʷ, ʉʐɸ, ɻʝʨʤʘʥʠʷ, 

ʏʝʭʠ,̫ ʉʣʦʚʘʢʠʷ ʠ ʜʨ.). ʈʘʟʚʝʜʝʥʠʝʤ ʱʫʢʠ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʚ ɹʝʣʦʨʫʩʠʠ. 

ʆʜʥʘʢʦ, ʤʘʩʰʪʘʙʳ ʝʝ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʨʫʜʘʭ ʧʦʢʘ ʥʝʚʝʣʠʢʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʫʜʦʚʳʤʠ 

ʭʦʟʷʡʩʪʚʘʤʠ ʨʝʩʧʫʙʣʠʢʠ ʚʳʨʘʱʠʚʘʣʦʩʴ ʚʩʝʛʦ ʦʢʦʣʦ 12,5 ʜʦ 79,0 ʪʦʥʥ. 

ʑʫʢʘ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʝʣʠʦʨʘʪʦʨʦʤ ʚʦʜʦʝʤʘ [14]. ʆʯʠʱʘʝʪ ʥʘʛʫʣʴʥʳʝ ʧʨʫʜʳ, ʦʟʝʨʘ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪ ʙʦʣʴʥʦʡ ʠ ʩʦʨʥʦʡ ʨʳʙʳ, ʪʝʤ ʩʘʤʳʤ çʦʟʜʦʨʘʚʣʠʚʘʝʪ ʚʦʜʦʝʤè ʠ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ 

ʧʠʪʘʥʠʷ ʨʦʩʪʘ ʮʝʥʥʳʭ ʤʠʨʥʳʭ ʨʳʙ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʦʚ ʱʫʢʘ ʷʚʣʷʝʪʩʷ ʘʙʦʨʠʛʝʥʥʳʤ ʚʠʜʦʤ, 

ʦʜʥʘʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ [2, 4, 15].  

 ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʧʫʣʷʮʠʝʡ. 

ʋʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʙʠʪʘʝʪ ʨʳʙʘ, ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʦʝʥʠʠ ʩʘʤʦʡ ʦʩʦʙʠ.  

 ɸʙʩʦʣʶʪʥʦ ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ,  ʥʦ ʯʝʤ ʙʣʠʞʝ ʧʦʢʘʟʘʪʝʣʴ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʙʣʠʞʝ ʢ ʥʫʣʶ, ʪʝʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʜʣʷ ʚʠʜʘ [5, 9]. ʕʪʦʪ 

ʧʨʠʥʮʠʧ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʙʠʦʠʥʜʠʢʘʮʠʠ [11, 23]. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʘʟʥʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ï ʙʘʢʪʝʨʠʠ, ʨʘʩʪʝʥʠʷ, 

ʛʨʠʙʳ, ʨʳʙʳ [22]. ʈʳʙʘ, ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ, ʫʜʦʙʥʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [7, 10]. ʕʪʦʪ ʦʙʲʝʢʪ ʣʝʛʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ.  

 ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʠʩʧʦʣʴʟʫʶʪ  ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʠʩʧʦʣʴʟʫʶʪ ʬʦʥʦʚʳʝ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʠʜʳ ʨʳʙ [19]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ï ʧʣʦʪʚʘ, ʣʝʱ, ʢʘʨʘʩʴ [6, 8, 17]. ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ, ʥʦ ʠ ʚ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʳʨʘʱʠʚʘʝʤʳʝ ʚʠʜʳ [18, 21].  

 ʅʘʤʠ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ  ʧʦʧʫʣʷʮʠʠ ʱʫʢʠ 

ʧʨʫʜʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ  ʨ.  ʂʦʣʪʳʨʘʢ ʊʦʛʫʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʱʫʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʦʙʱʘʷ ʠ ʘʙʩʦʣʶʪʥʘʷ 

ʜʣʠʥʘ ʪʝʣʘ, ʚʳʩʦʪʘ ʪʝʣʘ, ʪʦʣʱʠʥʘ ʪʝʣʘ, ʤʘʩʩʘ ʪʝʣʘ [13]. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ [16] ʩ ʧʦʤʦʱʴʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʠʶʣʝ 2015 ʛ. ʆʪʣʦʚ ʧʨʦʙ 

ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʩʭʦʜʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʩʝʛʦ ʙʳʣʦ ʧʨʦʤʝʨʝʥʦ 53 ʨʳʙʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʘʩʠʤʤʝʪʨʠʠ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʯʠʩʣʦ ʣʫʯʝʡ 

ʚ ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʘʭ, ʯʠʩʣʦ ʣʫʯʝʡ ʚ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭ) [3]. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʘʩʠʤʤʝʪʨʠʠ (ʄd) 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ ʜʣʷ ʜʚʫʭ ʩʪʦʨʦʥ ʪʝʣʘ.  

ʄd =Ɇ dL-R / N, ʛʜʝ dL-R ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʝʤ ʧʨʠʟʥʘʢʘ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʘʭ ʪʝʣʘ 

ʫ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ, N ï ʯʠʩʣʦ ʦʩʦʙʝʡ ʚ ʚʳʙʦʨʢʝ.  

ʂʨʦʤʝ ʵʪʦʛʦ ʚʳʩʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʧʣʘʚʥʠʢʦʚ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʪʝʣʘ ʜʣʷ ʨʘʟʥʳʭ ʚʳʙʦʨʦʢ. ʇʦʢʘʟʘʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ ʚʳʯʠʩʣʷʣʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ:  

ůd
2
 = Ɇ D

2
 / (N ï 1), ʛʜʝ D = dL-R- ʄd . 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʷʪʠʙʘʣʣʴʥʫʶ 

ʦʮʝʥʢʫ, ʛʜʝ ʧʝʨʚʳʡ ʙʘʣʣ ʰʢʘʣʳ ï ʫʩʣʦʚʥʘʷ ʥʦʨʤʘ [6]. ʊʘʢʘʷ ʰʢʘʣʘ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʮʝʥʢʠ ʤʥʦʛʠʭ 

ʚʠʜʦʚ ʨʳʙ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʤʘʩʩʘ ʱʫʢʠ  ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʘʜʫ ʙʝʟ ʫʯʝʪʘ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 546,98 ʛ, ʧʨʠ ʦʙʱʝʡ ʜʣʠʥʝ ʪʝʣʘ 

44,37 ʩʤ, ʘʙʩʦʣʶʪʥʦʡ ʜʣʠʥʝ ʪʝʣʘ 38,39 ʩʤ, ʜʣʠʥʝ ʛʦʣʦʚʳ 12,17 ʩʤ,  ʚʳʩʦʪʝ 6,84 ʩʤ, ʰʠʨʠʥʝ 3,57 ʩʤ, 

ʦʙʭʚʘʪʝ ʪʝʣʘ 17,05 ʩʤ (ʪʘʙʣ. 1).                                                                                                          

ʊʘʙʣʠʮʘ 1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʱʫʢʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʘʜʫ 

ʇʦʢʘʟʘʪʝʣʴ 
ʄʘʩʩʘ 

ʪʝʣʘ, ʛ  

ʆʙʱʘʷ ʜʣʠʥʘ 

ʪʝʣʘ, ʩʤ 

ɸʙʩʦʣʶʪʥʘʷ 

ʜʣʠʥʘ ʪʝʣʘ, ʩʤ 

ɼʣʠʥʘ 

ʛʦʣʦʚʳ, ʩʤ 

ɺʳʩʦʪʘ 

ʪʝʣʘ, ʩʤ 

ʊʦʣʱʠʥʘ 

ʪʝʣʘ, ʩʤ 

M 546,98 44,37 38,39 12,17 6,84 3,57 

Ñm 38,9 0,91 0,82 0,24 0,16 0,10 

Ñs 283,21 6,63 5,94 1,78 1,19 0,66 

Cv, % 51,78 14,95 15,47 14,62 17,38 18,60 

 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʘʩʩʠʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʥʘ ʚʦʜʦʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 43 % (ʪʘʙʣ. 2). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢʦʡ ʠʟ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʥʝʝ ʚʩʝʛʦ ʧʦʜʚʝʨʞʝʥ ʘʩʠʤʤʝʪʨʠʠ, ʥʘʤʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʯʠʩʣʦ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʟʥʘʢʫ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʯʠʩʣʦ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ 

ʦʪʤʝʯʝʥʦ ʧʦ ʯʠʩʣʫ ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠ (ʨʠʩʫʥʦʢ), ʥʘʠʤʝʥʴʰʝʝ ï ʯʠʩʣʦ ʣʫʯʝʡ ʚ ʙʨʶʰʥʳʭ 

ʧʣʘʚʥʠʢʘʭ.                

ʊʘʙʣʠʮʘ 2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʋʯʠʪʳʚʘʝʤʳʡ 

ʧʨʠʟʥʘʢ 

ʇʦʢʘʟʘʪʝʣʴ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ (ůd
2 
) 

ʏʠʩʣʦ ʨʳʙ / 

% ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ 

ʆʙʱʝʝ   ʯʠʩʣʦ 

ʚʳʙʦʨʢʠ 

ʏʠʩʣʦ ʣʫʯʝʡ ʚ 

ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʘʭ 
0,25 23/43 53 

ʏʠʩʣʦ ʣʫʯʝʡ ʚ 

ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭ 
0,18 23/43 53 

ʏʠʩʣʦ ʯʝʰʫʡ ʚ 

ʙʦʢʦʚʦʡ ʣʠʥʠʠ 
1,09 23/43 53 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2015 ʛ. ʤʝʥʝʝ ʚʩʝʛʦ ʙʳʣ 

ʧʦʜʚʝʨʞʝʥ ʘʩʠʤʤʝʪʨʠʠ ʧʨʠʟʥʘʢ  çʯʠʩʣʦ ʣʫʯʝʡ ʚ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭè ʠ ʩʦʩʪʘʚʠʣʦ 5 ʦʩʦʙʝʡ. ʇʨʠʟʥʘʢ 

çʯʠʩʣʦ ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠè ʦʢʘʟʘʣʩʷ ʥʘʧʨʦʪʠʚ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʘʩʠʤʤʝʪʨʠʠ ï  ʯʠʩʣʦ ʦʩʦʙʝʡ 

ʩ ʘʩʠʤʤʝʪʨʠʝʡ ʩʦʩʪʘʚʠʣʦ 18 ʦʩʦʙʝʡ (ʨʠʩʫʥʦʢ).    
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ʈʠʩʫʥʦʢ. ʏʠʩʣʦ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʜʦʣʷ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʩʦʙʝʡ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ ï 16%, ʜʦʣʷ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʧʦ ʜʚʫʤ ʧʨʠʟʥʘʢʘʤ ï 24% . 

ʊʘʙʣʠʮʘ 3. ɼʦʣʷ ʘʩʩʠʤʝʪʨʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʚ %) ʫ ʱʫʢʠ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʦʚ 

ʇʨʠʟʥʘʢʠ 

ɼʦʣʷ ʦʩʦʙʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʩʦʙʝʡ ʧʦ 1 ʧʨʠʟʥʘʢʘʤ 

ɼʦʣʷ ʦʩʦʙʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʩʦʙʝʡ ʧʦ 2 ʧʨʠʟʥʘʢʘʤ 

ɼʦʣʷ ʦʩʦʙʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʩʦʙʝʡ ʧʦ 3 ʧʨʠʟʥʘʢʘʤ 

16 24 3 

ɺʳʚʦʜʳ 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʱʫʢʠ  ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʩʪʘʜʫ ʙʝʟ ʫʯʝʪʘ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 546,98 ʛ, ʧʨʠ ʦʙʱʝʡ ʜʣʠʥʝ ʪʝʣʘ 44,37 ʩʤ, ʘʙʩʦʣʶʪʥʦʡ ʜʣʠʥʝ 

ʪʝʣʘ 38,39 ʩʤ, ʜʣʠʥʝ ʛʦʣʦʚʳ 12,17 ʩʤ,  ʚʳʩʦʪʝ 6,84 ʩʤ, ʰʠʨʠʥʝ 3,57 ʩʤ, ʦʙʭʚʘʪʝ ʪʝʣʘ 17,05 ʩʤ.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʘʩʩʠʤʝʪʨʠʯʥʳʭ ʦʩʦʙʝʡ ʥʘ ʚʦʜʦʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 43% (23 ʦʩʦʙʠ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʱʫʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʠʟʫʯʘʝʤʦʤ ʚʦʜʦʝʤʝ.           

3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2015 ʛ. ʤʝʥʝʝ ʚʩʝʛʦ ʙʳʣ ʧʦʜʚʝʨʞʝʥ 

ʘʩʠʤʤʝʪʨʠʠ ʧʨʠʟʥʘʢ çʯʠʩʣʦ ʣʫʯʝʡ ʚ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʘʭè ʠ ʩʦʩʪʘʚʠʣʦ 5 ʦʩʦʙʝʡ. ʇʨʠʟʥʘʢ çʯʠʩʣʦ 

ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠè ʦʢʘʟʘʣʩʷ ʥʘʧʨʦʪʠʚ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʘʩʠʤʤʝʪʨʠʠ ï  ʯʠʩʣʦ ʨʳʙ ʩ 

ʘʩʠʤʤʝʪʨʠʝʡ ʩʦʩʪʘʚʠʣʦ 18 ʦʩʦʙʝʡ.  
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ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʝʩʢʘʨʴ ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʝʚʨʦʘʟʠʘʪʩʢʠʡ ʚʠʜ ʩ ʨʘʟʦʨʚʘʥʥʳʤ 

ʘʨʝʘʣʦʤ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ɽʚʨʦʧʝ, ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʝʡ ɸʟʠʠ, ʉʠʙʠʨʠ (ʙʘʩʩʝʡʥ ʆʙʠ ʠ ɽʥʠʩʝʷ) ʠ ʥʘ 

ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ (ʙʘʩʩʝʡʥ ɸʤʫʨʘ). ɺʳʩʦʢʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʠʜʘ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʪʨʘʞʘʣʘʩʴ ʚ ʚʳʜʝʣʝʥʠʠ ʜʦ 20 ʧʦʜʚʠʜʦʚ (ɹʝʨʛ, 1949; 

Naceka, 1996; Parin, 2001), ʠʟ ʢʦʪʦʨʳʭ ʚ ʈʦʩʩʠʠ ʚʳʜʝʣʷʣʠ ʪʨʠ ï Gobio gobio gobio (Linnaeus, 1758) ï 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʝʩʢʘʨʴ, G. g. cynocephalus Dybowski, 1869 ï ʩʠʙʠʨʩʢʠʡ ʧʝʩʢʘʨʴ ʠ G. g. lepidolaemus 

Kessler, 1872 ï ʪʫʨʢʝʩʪʘʥʩʢʠʡ ʠʣʠ ʪʝʨʩʢʠʡ ʧʝʩʢʘʨʴ (ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ, 1998). ʇʦʟʜʥʝʝ 

ɹʦʛʫʮʢʘʷ ʠ ʅʘʩʝʢʘ (2004) ʧʨʝʜʣʦʞʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʙʠʨʩʢʦʛʦ ʧʝʩʢʘʨʷ ʠʟ ʙʘʩʩʝʡʥʘ ɸʤʫʨʘ ʚ ʨʘʥʛʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʠʜʘ G. cynocephalus. ɺʘʩʠʣʴʝʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2004) ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʜʘ G. gobio ʥʘ ʚʦʩʪʦʢ ʦʛʨʘʥʠʯʝʥʦ ʙʘʩʩʝʡʥʦʤ ɺʦʣʛʠ. ʇʦʵʪʦʤʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʢʘ ʧʝʩʢʘʨʝʡ 

ʉʠʙʠʨʠ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ, ʘ ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ï ʚ 

ʫʪʦʯʥʝʥʠʠ (ɻʦʣʫʙʮʦʚ, ʄʘʣʢʦʚ, 2007). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʀʭʪʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 18ï19 ʘʚʛʫʩʪʘ 2015 ʛ. ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʇʝʩʯʘʥʘʷ ʫ ʩ. ʉʳʯʝʚʢʘ ʠ ʝʝ ʧʨʠʪʦʢʘ ʨ. ɼʘʥʠʣʦʚʢʘ ʥʠʞʝ ʜʝʨ. ɼʘʥʠʣʦʚʢʘ ʚ 

ʉʤʦʣʝʥʩʢʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʙ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʨʠʩʪʠʯʝʩʢʠʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʚʝʞʝʤ ʤʘʪʝʨʠʘʣʝ ʤʝʪʦʜʘʤʠ ʫʥʠʚʘʨʠʘʥʪʥʦʛʦ ʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʦʚ. ʇʨʦʤʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʤ ʦʜʥʠʤ ʦʧʝʨʘʪʦʨʦʤ. 

ɺʟʚʝʰʠʚʘʥʠʝ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ DS 16 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʛ. ʂʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ ʚʳʙʦʨʦʢ ʧʝʩʢʘʨʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ ʘʨʝʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚʟʚʝʰʝʥʥʳʤ ʧʘʨʥʦ-ʛʨʫʧʧʦʚʳʤ 

ʤʝʪʦʜʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʨ ʜʠʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʨʝʣʷʮʠʶ ʇʠʨʩʦʥʘ (ʇʝʩʝʥʢʦ, 1982). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ STATICTICA 5.0. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʳʙʦʨʦʢ ʧʝʩʢʘʨʷ ʠʟ ʨ. ʇʝʩʯʘʥʦʡ ʠ ʝʝ ʧʨʠʪʦʢʘ ʨ. 

ɼʘʥʠʣʦʚʢʘ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʤʝʨʠʩʪʠʯʝʩʢʠʤ ʠ ʧʣʘʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʝ ʚʳʷʚʣʝʥʦ ʠ 

ʚʳʙʦʨʢʠ ʦʙʲʝʜʠʥʝʥʳ. ʄʝʨʠʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʝʩʢʘʨʷ D III  6ï7; A IIïIII  6; P I 13ï15; V II  6ï7; ʯʠʩʣʦ 

ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠ 38ï43, ʚ ʩʨʝʜʥʝʤ 40,5; ʞʘʙʝʨʥʳʭ ʪʳʯʠʥʦʢ ʥʘ 1-ʦʡ ʜʫʛʝ 6ï10, ʚ ʩʨʝʜʥʝʤ 8; 

ʯʠʩʣʦ ʧʷʪʝʥ ʥʘ ʪʝʣʝ 7ï10, ʯʘʱʝ 8ï9; ʯʠʩʣʦ ʧʦʟʚʦʥʢʦʚ 38ï41, ʦʙʳʯʥʦ 39ï40. ʌʦʨʤʫʣʘ ʛʣʦʪʦʯʥʳʭ ʟʫʙʦʚ 

3.5ï5.3. ʊʝʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʝ, ʨʦʪ ʥʠʞʥʠʡ. ʈʳʣʦ ʜʣʠʥʥʦʝ, ʧʦʯʪʠ ʚʜʚʦʝ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ 

ʛʣʘʟʘ. ʋʩʠʢ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʩʝʨʝʜʠʥʳ ʛʣʘʟʘ. ɺ ʧʨʦʮʝʥʪʘʭ ʜʣʠʥʳ ʪʝʣʘ ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 

19,0 %, ʥʘʠʤʝʥʴʰʘʷ ï 8,7 %; ʜʣʠʥʘ ʛʦʣʦʚʳ ï 25,2 % (ʪʘʙʣʠʮʘ). ʀʟ ʤʝʨʠʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʠʤʝʥʝʝ 

ʚʘʨʠʘʙʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʧʦʟʚʦʥʢʦʚ, ʥʘʠʙʦʣʝʝ ï ʯʠʩʣʦ ʞʘʙʝʨʥʳʭ ʪʳʯʠʥʦʢ ʠ ʯʠʩʣʦ ʧʷʪʝʥ ʥʘ 
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ʙʦʢʘʭ ʪʝʣʘ. ʀʟ ʧʣʘʩʪʠʯʝʩʢʠʭ ï ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʧʦʨʮʠʠ 

ʛʦʣʦʚʥʦʛʦ ʦʪʜʝʣʘ: ʜʣʠʥʘ ʨʳʣʘ, ʜʠʘʤʝʪʨ ʛʣʘʟʘ, ʜʣʠʥʘ ʫʩʠʢʘ, ʰʠʨʠʥʘ ʣʙʘ.  

ɼʦʩʪʦʚʝʨʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʩʚʷʟʠ (ʧʨʠ p<0,01) ʦʪʤʝʯʝʥʳ ʤʝʞʜʫ ʜʣʠʥʦʡ 

ʨʳʣʘ ʠ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʦʣʦʚʥʦʛʦ ʦʪʜʝʣʘ: ʰʠʨʠʥʦʡ ʣʙʘ (r=0,82), ʜʣʠʥʦʡ ʫʩʠʢʘ (r=0,81) ʠ 

ʚʳʩʦʪʦʡ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ (r=0,79). 

ʊʘʙʣʠʮʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʩʢʘʨʷ ʙʘʩʩʝʡʥʘ ʨ. ʇʝʩʯʘʥʘʷ (n= 65) 

ʇʨʠʟʥʘʢ Lim MÑm Ñů Cv As 

L 71ï126 ï ï ï ï 

l 58ï108 ï ï ï ï 

Q 2,3ï17,0 ï ï ï ï 

q 2,0ï15,4 ï ï ï ï 

D 6ï7 6,97Ñ0,02 0,17 2,4 -5,56 

P 13ï15 14,0Ñ0,04 0,32 2,3 -0,30 

V 6ï7 6,97Ñ0,02 0,17 2,4 -5,56 

L.l. 38ï43 40,5Ñ0,14 1,12 2,8 -0,06 

Sp.br. 6ï10 8,0Ñ0,15 1,19 14,8 -0,14 

pt 7ï10 8,4Ñ0,10 0,77 9,1 +0,18 

vt 38ï41 39,9Ñ0,06 0,46 1,2 -1,47 

ʚ % ʜʣʠʥʳ ʪʝʣʘ 

H 15,4ï22,0 19,0Ñ0,16 1,29 6,8 -0,08 

h 7,2ï9,5 8,7Ñ0,06 0,45 5,2 -0,71 

pl 16,1ï24,4 20,4Ñ0,18 1,44 7,1 +0,16 

aD 44,1ï51,0 48,1Ñ0,19 1,55 3,2 -0,46 

pD 36,4ï43,9 41,6Ñ0,15 1,22 2,9 -1,45 

aP 22,9ï28,6 26,5Ñ0,12 1,00 3,8 -0,39 

aV 47,7ï54,2 50,9Ñ0,18 1,49 2,9 -0,03 

aA 66,1ï74,4 71,4Ñ0,21 1,66 2,3 -0,85 

PV 21,3ï30,3 24,9Ñ0,18 1,42 5,7 +0,99 

VA 18,6ï24,1 21,7Ñ0,14 1,13 5,2 -0,46 

lD 10,0ï14,0 12,1Ñ0,11 0,87 7,2 -0,15 

hD 13,3ï18,5 16,0Ñ0,12 0,97 6,1 -0,39 

lA 5,6ï9,5 7,6Ñ0,11 0,86 11,3 -0,13 

hA 9,8ï13,8 11,9Ñ0,11 0,91 7,6 -0,30 

lP 16,7ï22,5 19,4Ñ0,14 1,17 6,0 +0,11 

lV 12,7ï18,7 15,6Ñ0,14 1,11 7,1 -0,20 

C 22,9ï28,0 25,2Ñ0,11 0,88 3,5 +0,24 

ʚ % ʜʣʠʥʳ ʛʦʣʦʚʳ 

r 23,2ï52,4 34,5Ñ0,69 5,53 16,1 +0,39 

O 11,6ï26,2 20,0Ñ0,33 2,69 13,5 -0,32 

pO 26,5ï44,4 34,3Ñ0,49 3,99 11,6 +0,11 

io 15,5ï32,3 25,2Ñ0,44 3,54 14,1 -0,27 

ʫ 11,6ï31,4 20,4Ñ0,50 4,05 19,8 +0,41 

hC 34,8ï69,9 47,9Ñ0,88 7,11 14,8 +0,27 

ʇʨʠʤʝʯʘʥʠʝ. L ï ʘʙʩʦʣʶʪʥʘʷ ʜʣʠʥʘ, ʤʤ; l ï ʜʣʠʥʘ ʪʝʣʘ, ʤʤ; Q ï ʤʘʩʩʘ, ʛ; q ï ʤʘʩʩʘ ʙʝʟ ʚʥʫʪʨʝʥʥʦʩʪʝʡ, ʛ; 

D ï ʯʠʩʣʦ ʚʝʪʚʠʩʪʳʭ ʣʫʯʝʡ ʚ ʩʧʠʥʦʤ; P ï ʯʠʩʣʦ ʚʝʪʚʠʩʪʳʭ ʣʫʯʝʡ ʚ ʛʨʫʜʥʦʤ: Vï ʯʠʩʣʦ ʚʝʪʚʠʩʪʳʭ ʣʫʯʝʡ ʚ 

ʙʨʶʰʥʦʤ ʧʣʘʚʥʠʢʘʭ; L.l. ï ʯʠʩʣʦ ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠ; Sp.br. ï ʯʠʩʣʦ ʪʳʯʠʥʦʢ ʥʘ 1-ʦʡ ʞʘʙʝʨʥʦʡ ʜʫʛʝ; 

pt ï ʯʠʩʣʦ ʧʷʪʝʥ ʥʘ ʙʦʢʘʭ ʪʝʣʘ; vt ï ʯʠʩʣʦ ʧʦʟʚʦʥʢʦʚ (ʙʝʟ ʧʝʨʚʦʛʦ ʟʘʯʘʪʦʯʥʦʛʦ ʠ ʫʨʦʩʪʠʣʷ); H ï 

ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ; h ï ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ; pl ï ʜʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ; aD ï ʘʥʪʝʜʦʨʟʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ; pD ï ʧʦʩʪʜʦʨʟʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; aP ï ʘʥʪʝʧʝʢʪʦʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; aV ï ʘʥʪʝʚʝʥʪʨʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ; aA ï ʘʥʪʝʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; PV ï ʧʝʢʪʦʚʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; VA ï ʚʝʥʪʨʦʘʥʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ; lD ï ʜʣʠʥʘ ʦʩʥʦʚʘʥʠʷ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ; hD ï ʚʳʩʦʪʘ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ; lA ï ʜʣʠʥʘ 

ʦʩʥʦʚʘʥʠʷ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ; hA ï ʚʳʩʦʪʘ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ; lP ï ʜʣʠʥʘ ʛʨʫʜʥʦʛʦ ʧʣʘʚʥʠʢʘ; lV ï 

ʜʣʠʥʘ ʙʨʶʰʥʦʛʦ ʧʣʘʚʥʠʢʘ; C ï ʜʣʠʥʘ ʛʦʣʦʚʳ; r ï ʜʣʠʥʘ ʨʳʣʘ; ʆ ï ʜʠʘʤʝʪʨ ʛʣʘʟʘ; pO ï ʟʘʛʣʘʟʥʠʯʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ; io ï ʰʠʨʠʥʘ ʣʙʘ; ʫ ïʜʣʠʥʘ ʫʩʠʢʘ; hC ï ʚʳʩʦʪʘ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ; lim ï ʧʨʝʜʝʣʳ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʟʥʘʢʘ; MÑm ï ʩʨʝʜʥʝʝ ʠ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ; ů ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; Cv ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, 

As ï ʘʩʩʠʤʝʪʨʠʷ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʦʧʨʦʩ ʦ ʢʦʣʠʯʝʩʪʚʝ ʪʳʯʠʥʦʢ ʥʘ ʧʝʨʚʦʡ ʞʘʙʝʨʥʦʡ ʜʫʛʝ. 

ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʫ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʝʩʢʘʨʷ ʠʭ ʯʠʩʣʦ 2ï6 (ʂʦʨʝʷ), ʯʘʱʝ ʥʝ ʙʦʣʝʝ 4 ʠʣʠ ʦʥʠ 
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ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʦʩʩʠʷ) (ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ é, 1998; ɸʪʣʘʩ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ .., 

2002; ʈʳʙʳ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ .., 2010). ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠʭ ʯʠʩʣʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6 ʜʦ 10, ʦʥʠ ʢʦʨʦʪʢʠʝ, 

ʙʫʛʦʨʢʦʚʠʜʥʳʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʞʘʙʝʨʥʦʡ ʜʫʛʠ (ʨʠʩ. 1). ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ (ɾʫʢʦʚ, 1965; ʉʤʠʨʥʦʚ, 1971) ʫ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʝʩʢʘʨʷ ʠʟ ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ɼʥʝʧʨʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʞʘʙʝʨʥʳʝ ʪʳʯʠʥʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 7 ʜʦ 14.  

        
ʈʠʩ. 1. ɾʘʙʝʨʥʳʝ ʪʳʯʠʥʢʠ ʥʘ ʧʝʨʚʦʡ ʣʝʚʦʡ ʞʘʙʝʨʥʦʡ ʜʫʛʝ ʧʝʩʢʘʨʷ ʨ. ʇʝʩʯʘʥʘʷ  

ʇʨʠʤʝʯʘʥʠʝ. ʌʦʪʦ ʜʫʛʠ ʚ ʚʦʜʝ (ʩʣʝʚʘ) ʠ ʬʦʪʦ ʜʫʛʠ ʦʙʩʫʰʝʥʥʦʡ ʚ ʯʘʰʢʝ ʇʝʪʨʠ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦ 6 ʚʳʙʦʨʢʘʤ ʧʝʩʢʘʨʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʘʨʝʘʣʘ: 

ʙʘʩʩʝʡʥ ʉʨʝʜʥʝʛʦ ɼʥʝʧʨʘ (ʋʢʨʘʠʥʘ), ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʡ ʆʙʠ ʠ ɺʝʨʭʥʝʛʦ ɽʥʠʩʝʷ (ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ), 

ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʛʦ ɸʤʫʨʘ (ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʜʠʥ ʤʝʨʠʩʪʠʯʝʩʢʠʡ 

ʧʨʠʟʥʘʢ (ʯʠʩʣʦ ʯʝʰʫʡ ʚ ʙʦʢʦʚʦʡ ʣʠʥʠʠ) ʠ 17 ʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ 

ʚʳʙʦʨʦʢ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʚʨʦʧʝʡʩʢʦ-

ʩʠʙʠʨʩʢʠʝ ʠ ʘʤʫʨʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʧʝʩʢʘʨʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʘʢʩʦʥʘʤʠ ʧʦʜʚʠʜʦʚʦʛʦ ʠ ʚʠʜʦʚʦʛʦ 

ʫʨʦʚʥʝʡ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʚʳʙʦʨʦʢ ʧʝʩʢʘʨʝʡ ʨ. Gobio  

ʠʟ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʘʨʝʘʣʘ 

ʇʨʠʤʝʯʘʥʠʝ. 1 ï ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨ. ɼʥʝʧʨ (ʉʤʠʨʥʦʚ, 1971); 2 ï ʨ. ʇʝʩʯʘʥʘʷ (ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʡ 

ʆʙʠ, ʥʘʰʠ ʜʘʥʥʳʝ); 3 ï ʨ. ʂʘʯʘ (ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʛʦ ɽʥʠʩʝʷ, ʇʝʪʨʦʚʘ, ɿʫʝʚ, 2011); 4 ï ʨ. ʀʥʛʦʜʘ 

(ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʛʦ ɸʤʫʨʘ, ʅʠʢʦʣʴʩʢʠʡ, 1956); 5 ï ʚʝʨʭʥʝʝ ʪʝʯʝʥʠʝ ʨ. ɸʤʫʨ (ʅʠʢʦʣʴʩʢʠʡ, 

1956); 6 ï ʦʟ. ɹʘʣʴʟʠʥʩʢʦʝ (ʙʘʩʩʝʡʥ ʨ. ʀʥʛʦʜʘ, ʅʠʢʦʣʴʩʢʠʡ, 1956). 
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ʇʝʨʚʳʡ ʢʣʘʩʪʝʨ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʙʦʨʢʘʤʠ ʧʝʩʢʘʨʝʡ ʠʟ ʙʘʩʩʝʡʥʦʚ ɼʥʝʧʨʘ, ʆʙʠ ʠ 

ɽʥʠʩʝʷ, ʢʦʪʦʨʳʡ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʧʦʜʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʠʜʫ Gobio gobio ï ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʧʝʩʢʘʨʴ. ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʦʙʨʘʟʫʶʪ ʚʳʙʦʨʢʠ ʧʝʩʢʘʨʝʡ ʠʟ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʛʦ ɸʤʫʨʘ: ʨ. ʀʥʛʦʜʘ (ʧʨʠʪʦʢ ʨ. ʐʠʣʢʠ) 

ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ɸʤʫʨʘ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʫ ʛ. ʏʠʪʘ. ʅʠʢʦʣʴʩʢʠʡ (1956) ʧʝʩʢʘʨʝʡ ʠʟ ʨ. ʀʥʛʦʜʘ ʦʪʥʦʩʠʣ ʢ 

ʧʦʜʚʠʜʫ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʝʩʢʘʨʷ Gobio gobio cynocephalus ï ʩʠʙʠʨʩʢʠʡ ʧʝʩʢʘʨʴ, ʘ ʠʟ ʨ. ɸʤʫʨ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʚʠʜʫ Gobio albipinatus tenuicorpus ï ʜʣʠʥʥʦʫʩʳʡ (ʙʝʣʦʧʝʨʳʡ) ʘʤʫʨʩʢʠʡ ʧʝʩʢʘʨʴ, ʚʠʜʦʚʦʡ 

ʩʪʘʪʫʩ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʧʘʨʠʚʘʝʪʩʷ. ʅʘʢʦʥʝʮ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʢʣʘʩʪʝʨʦʤ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʙʦʨʢʘ ʧʝʩʢʘʨʝʡ ʠʟ ʦʟ. ɹʘʣʴʟʠʥʩʢʦʛʦ (ʙʘʩʩʝʡʥ ʨ. ʀʥʛʦʜʘ), ʚʳʜʝʣʝʥʥʘʷ ʅʠʢʦʣʴʩʢʠʤ (1956) ʢʘʢ 

Gobio soldatovi tungussicus ï ʣʝʥʩʢʠʡ ʧʝʩʢʘʨʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʝʥʥʳʡ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ Gobio 

soldatovi ï ʧʝʩʢʘʨʴ ʉʦʣʜʘʪʦʚʘ (ɸʪʣʘʩ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ é, 2002; ʈʳʙʳ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ é, 2010).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʧʫʣʷʮʠʡ ʧʝʩʢʘʨʝʡ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʫʟʢʦʤ ʘʨʝʘʣʝ (ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʛʦ ɸʤʫʨʘ) ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʦʧʫʣʷʮʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 4 ʪʳʩ. ʢʤ. 

ɺʳʚʦʜʳ 

1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʩʢʘʨʷ ʠʟ ʙʘʩʩʝʡʥʘ ʨ. ʇʝʩʯʘʥʦʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʘ Gobio gobio (ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʝʩʢʘʨʴ), ʦʪʣʠʯʘʷʩʴ ʙʦʣʴʰʝʡ ʚʘʨʠʘʮʠʝʡ ʯʠʩʣʘ 

ʪʳʯʠʥʦʢ ʥʘ ʞʘʙʝʨʥʦʡ ʜʫʛʝ (6ï10). 
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ʊʋʈɸʅʉʂʆʁ ʄɽɾɻʆʈʅʆʁ ʂʆʊʃʆɺʀʅʓ (ʊʋɺɸ) 

ɺ.ʀ. ɿʘʙʝʣʠʥ, ɺ.ɺ. ɿʘʠʢʘ 

ʊʫʚʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ  

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʆ ʈɸʅ; odonta@mail.ru 

ʊʫʨʘʥʩʢʘʷ ʤʝʞʛʦʨʥʘʷ ʢʦʪʣʦʚʠʥʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ɿʘʧʘʜʥʦ-ʉʘʷʥʩʢʦʤʫ ʛʦʨʥʦʤʫ ʨʘʡʦʥʫ, 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢ ʩʝʚʝʨʫ ʦʪ ʢʨʫʧʥʦʡ ʎʝʥʪʨʘʣʴʥʦ-ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʠ, ʙʫʜʫʯʠ ʦʪʜʝʣʸʥʥʦʡ ʦʪ 

ʧʦʩʣʝʜʥʝʡ ʋʶʢʩʢʠʤ ʭʨʝʙʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ. 

ʆʥʘ ʠʤʝʝʪ ʬʦʨʤʫ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʦʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʙʣʠʟʰʠʨʦʪʥʦʡ ʜʦʣʠʥʳ ʛʣʘʚʥʦʛʦ ʚʦʜʦʪʦʢʘ ʨʘʡʦʥʘ ð ʨʝʢʠ ʋʶʢ. ʇʨʦʩʪʠʨʘʥʠʝ ʢʦʪʣʦʚʠʥʳ ʚ ʜʣʠʥʫ 

ʩʦʩʪʘʚʣʷʝʪ 107 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 54 ʢʤ. ʉ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʘ ʢʦʪʣʦʚʠʥʫ ʦʛʨʘʥʠʯʠʚʘʝʪ ʂʫʨʪʫʰʠʙʠʥʩʢʠʡ 

ʭʨʝʙʝʪ, ʩ ʶʛʘ ð ʝʛʦ ʚʦʩʪʦʯʥʦʝ ʦʪʚʝʪʚʣʝʥʠʝ ʭʨʝʙʝʪ ɹʫʨʘ (ʋʶʢʩʢʠʡ). ɼʥʠʱʝ ʢʦʪʣʦʚʠʥʳ ʥʘʢʣʦʥʝʥʦ ʥʘ 

ʚʦʩʪʦʢ; ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʪʣʦʚʠʥʘ ʫʟʢʦʡ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʴʶ ʨ. ʋʶʢ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʜʦʣʠʥʫ 

ʨ. ɹʠʡ-ʍʝʤ (ɹʦʣʴʰʦʡ ɽʥʠʩʝʡ). ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʝʸ ʪʝʨʨʠʪʦʨʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʇʠʡ-ʍʝʤʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʩ ʮʝʥʪʨʦʤ ï ʛʦʨʦʜʦʤ ʊʫʨʘʥʦʤ (5,7 ʪʳʩ. ʞʠʪʝʣʝʡ), ʜʝʩʷʪʢʦʤ ʧʦʩʸʣʢʦʚ 

ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ ʠ ʩʦʪʥʝʡ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʩʪʦʷʥʦʢ ʩʢʦʪʦʚʦʜʦʚ (6,8 ʪʳʩ. ʞʠʪʝʣʝʡ). ʆʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʢʠ ð ʘʛʨʘʨʥʦʝ: ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʢʦʪʦʚʦʜʩʪʚʦ ʠ, ʚ ʟʘʤʝʪʥʳʭ ʦʙʲʸʤʘʭ ð 

ʟʝʤʣʝʜʝʣʠʝ, ʢʦʪʦʨʦʝ ʝʱʸ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʙʳʣʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʠ ʟʘʥʠʤʘʣʦ ʧʦʜ ʧʘʰʥʷʤʠ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. ʊʫʨʘʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʠʟʦʙʠʣʫʝʪ ʢʫʨʛʘʥʘʤʠ ʠ ʠʟʚʝʩʪʥʘ ʫʥʠʢʘʣʴʥʳʤʠ ʤʠʨʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʭʦʜʢʘʤʠ ʩʢʠʬʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʜʥʘ ʢʦʪʣʦʚʠʥʳ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 690ï950 ʤ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 820 ʤ, ʯʪʦ ʥʘ 200 ʤ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʶʛʫ ʎʝʥʪʨʘʣʴʥʦ-ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ɼʥʦ ʊʫʨʘʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʩʣʦʞʝʥʦ ʩʣʘʙʦʚʦʣʥʠʩʪʳʤ ʨʝʣʴʝʬʦʤ ʩ ʦʪʜʝʣʴʥʳʤʠ ʦʩʪʨʦʚʥʳʤʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʠ ʠʤʝʝʪ ʰʠʨʠʥʫ ʜʦʣʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʨʝʜʝʣʘʭ 3ï15 ʢʤ. ʇʦ ʢʨʘʷʤ ʦʥʘ 

ʦʙʨʘʤʣʷʝʪʩʷ ʵʣʶʚʠʘʣʴʥʦïʜʝʣʶʚʠʘʣʴʥʳʤʠ ʰʣʝʡʬʘʤʠ ʠ ʢʦʥʫʩʘʤʠ ʚʳʥʦʩʘ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʘ ʚ 

ʨʷʜʝ ʤʝʩʪ ʨʫʩʣʘ ʨʝʢ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʠʟʢʠʤʠ ʪʝʨʨʘʩʘʤʠ. ɺ ʢʦʪʣʦʚʠʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʦʪʢʨʳʪʳʝ 

ʣʘʥʜʰʘʬʪʳ: ʩʪʝʧʥʳʝ ʠ ʣʫʛʦʚʳʝ ð ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʋʶʢ, ʩʳʨʳʝ ʣʫʛʘ ʠ ʙʦʣʦʪʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʦʟʸʨʢʘʤʠ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʥʝ ʜʦʣʠʥʳ ʠ ʚʜʦʣʴ ʝʸ ʧʨʘʚʦʛʦ ʙʦʨʪʘ. ʂʫʨʪʫʰʠʙʠʥʩʢʠʡ ʭʨʝʙʝʪ, 

ʩʪʦʷʱʠʡ ʥʘ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ, ʥʝ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʠʭ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʪ (1400ï1600 ʤ) ʠ ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦ 600 ʤʤ ʚ ʛʦʜ ʚ ʛʦʨʘʭ ʠ ʜʦ 300 ʤʤ ʥʘ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʊʫʨʘʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʄʝʥʝʝ 

ʟʘʩʫʰʣʠʚʳʡ, ʯʝʤ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʪʦʷʥʥʳʡ ʩʪʦʢ ʨ. ʋʶʢ 12ï20 ʤį/ʩʝʢ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 2975 ʢʤĮ ʝʸ ʙʘʩʩʝʡʥʘ. 

ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʨ. ʋʶʢ ʩʦʩʪʘʚʣʷʝʪ 126 ʢʤ. ʃʝʚʳʤʠ ʝʸ ʧʨʠʪʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʫʯʴʸʚ ʠ 

ʥʝʙʦʣʴʰʠʝ ʨʝʯʢʠ ʊʘʨʣʘʛ, ʊʫʨʘʥ ʠ ʄʝʟʝʣʴ. ʉʧʨʘʚʘ ʋʶʢ ʧʨʠʥʠʤʘʝʪ ʚʦʩʝʤʴ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ð ʊʫʥʫʢ ʠ ɸʨʟʘʢ. ɺʩʝ ʧʨʠʪʦʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʘʸʞʥʦʛʦ ʧʦʷʩʘ, 

ʦʯʝʨʯʠʚʘʝʤʦʛʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʛʦʨʠʟʦʥʪʘʣʴʶ 1000 ʤ.  

ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʨ. ʋʶʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʝʛʦ ʨʫʩʣʘ ʦʪ ʠʩʪʦʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ 1750 ʤ (ʧʘʜʝʥʠʝ ʚ ʤ/ʢʤ ʨʫʩʣʘ 37,5), ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʳʤ ʝʛʦ 

ʚʳʨʘʚʥʠʚʘʥʠʝʤ (ʧʘʜʝʥʠʝ 5) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ (0,8) ʥʘ ʠʥʪʝʨʚʘʣʝ, ʛʜʝ ʨʝʢʘ 

ʤʝʘʥʜʨʠʨʫʝʪ ʚ ʰʠʨʦʢʦʡ ʟʘʙʦʣʦʯʝʥʥʦʡ ʧʦʡʤʝ ʩ ʦʙʠʣʠʝʤ ʧʨʦʪʦʢ ʠ ʥʝʙʦʣʴʰʠʭ ʦʟʸʨ. ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʫʢʣʦʥʳ ʨʝʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (5), ʜʦʣʠʥʘ ʩʫʞʘʝʪʩʷ ʠ ʥʘ ʦʪʤʝʪʢʝ 680 ʤ ʋʶʢ ʚʧʘʜʘʝʪ ʚ ʨ. ɹʠʡ-ʍʝʤ 

(ɹʦʣʴʰʦʡ ɽʥʠʩʝʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ ʨ. ʋʶʢ ʧʨʠ ʧʦʣʥʦʤ ʝʸ ʧʘʜʝʥʠʠ ʚ 1070 ʤ 

ʦʪʯʸʪʣʠʚʦ ʧʨʦʷʚʣʝʥʳ ʪʨʠ ʟʦʥʳ ð ʢʨʝʥʘʣʴ, ʨʠʪʨʘʣʴ ʠ ʧʦʪʦʤʘʣʴ (Illies, Botosaneanu, 1963), 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʯʥʦʤʫ ʢʦʥʪʠʥʫʫʤʫ (Vannote et al.,1980). ʂʨʝʥʘʣʴ ð ʚʝʨʭʥʷʷ ʢʨʫʪʘʷ ʟʘʪʘʸʞʝʥʥʘʷ 

ʟʦʥʘ ʩ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 1750ï1000 ʤ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 20 ʢʤ. ʈʠʪʨʘʣʴ ð ʩʨʝʜʥʷʷ ʟʦʥʘ, ʚʥʘʯʘʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʪʘʷ, ʟʘʪʝʤ ʩʣʘʙʦ ʥʘʢʣʦʥʥʘʷ ʥʘ ʚʳʩʦʪʘʭ 1000ï800 ʤ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ, ʩʠʣʴʥʦ 

ʦʙʚʦʜʥʸʥʥʘʷ (80 ʢʤ). ʇʦʪʘʤʘʣʴ ð ʥʠʞʥʷʷ ʧʨʠʫʩʪʴʝʚʘʷ ʟʦʥʘ ʦʩʪʝʧʥʸʥʥʘʷ ʩ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 

800ï680 ʤ (26 ʢʤ). ʇʦʣʦʞʝʥʠʝ ʵʪʠʭ ʟʦʥ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʟʚʠʪʠʝʤ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʦʣʱ, 

ʩʣʘʛʘʶʱʠʭ ʢʦʪʣʦʚʠʥʫ: ʚʝʨʭʥʷʷ ð ʩ ʚʳʭʦʜʘʤʠ ʢʝʤʙʨʠʡʩʢʦ-ʦʨʜʦʚʠʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʫʬʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʩʨʝʜʥʷʷ ð ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʠʞʥʝʜʝʚʦʥʩʢʠʭ ʵʬʬʫʟʠʚʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʝʥʜʝʡʩʢʦʡ ʩʚʠʪʳ, ʥʠʞʥʷʷ ð ʩ ʨʘʟʚʠʪʠʝʤ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨ. ʋʶʢ ʧʝʩʪʨʦʮʚʝʪʥʳʭ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʛʨʫʙʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʥʠʤ ʥʘʭʦʜʠʪʩʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʚʝʨʭʦʚʴʷʭ ʨ. ʋʶʢ ʩʢʣʦʥʳ ʂʫʨʪʫʰʠʙʠʥʩʢʦʛʦ ʠ ʋʶʢʩʢʦʛʦ ʭʨʝʙʪʦʚ 

ʧʦʢʨʳʪʳ ʛʦʨʥʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʦʡ ʩ ʫʯʘʩʪʠʝʤ ʢʝʜʨʘ ʧʦ ʚʝʨʭʘʤ ʛʦʨ ʠ ʝʣʴʥʠʢʦʚ ʚ ʜʦʣʠʥʝ. ʉʨʝʜʥʷʷ 

ʰʠʨʦʢʘʷ ʧʦʡʤʝʥʥʘʷ ʯʘʩʪʴ ʜʦʣʠʥʳ ʋʶʢʘ, ʛʜʝ ʨʘʟʚʠʪʳ ʤʦʢʨʳʝ ʣʫʛʘ ʩ ʟʘʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ, 
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ʦʙʨʘʤʣʷʝʪʩʷ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʦʡ, ʧʦʢʨʳʪʦʡ ʩʦʣʦʥʮʝʚʘʪʳʤʠ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ 

ʧʦʯʚʘʤʠ ʠ ʩʦʣʦʥʮʘʤʠ, ʘ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʨʝʢʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ð ʪʦʥʢʦʥʦʛʦʚʦ-

ʪʠʧʯʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʪʸʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ. ʅʠʞʥʠʡ ʦʪʨʝʟʦʢ ʜʦʣʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʨʝʜʠ ʩʪʝʧʝʡ ʧʦʡʤʝʥʥʳʭ ʙʝʨʸʟʦʚʦ-ʪʦʧʦʣʸʚʳʭ ʣʝʩʦʚ ʩ ʙʦʛʘʪʳʤ ʧʦʜʩʝʜʦʤ 

ʠʟ ʢʘʨʘʛʘʥʳ, ʠʚʳ, ʯʝʨʸʤʫʭʠ, ʩʤʦʨʦʜʠʥʳ ʠ ʜʨʫʛʠʭ ʢʫʩʪʘʨʥʠʢʦʚ.  

ɹʘʩʩʝʡʥ ʨʝʢʠ ʋʶʢ ʠʥʪʝʨʝʩʝʥ ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ ʚʦʜʥʳʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʘʩʩʝʡʥʘ 

ʨ. ʋʶʢ ʚ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʩʪʫʧʝʥʝʡ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʪʥʠʝ ʬʘʫʥʳ ʜʚʫʭ ʛʨʫʧʧ ʪʨʦʬʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʭ ʞʠʚʦʪʥʳʭ: ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʠʪʘʶʱʠʭʩʷ ʠʤʠ ʧʪʠʮ. ɺ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ ʜʘʥʥʳʝ 

ʩʦʙʨʘʥʥʳʝ ʚ ʠʶʥʝ ʤʝʩʷʮʝ 2013 ʛ. ʠ 2016 ʛ. ɺʦʜʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʘʤʬʠʙʠʦʥʪʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠʟ ʦʪʨʷʜʦʚ ʚʝʩʥʷʥʦʢ, ʧʦʜʝʥʦʢ, ʨʫʯʝʡʥʠʢʦʚ ʠ ʜʚʫʢʨʳʣʠʭ. ʀʭ ʣʠʯʠʥʢʠ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʩʦʙʠʨʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʝʙʢʘ, ʘ ʚʟʨʦʩʣʳʝ, ʢʨʳʣʘʪʳʝ ʥʘʩʝʢʦʤʳʝ ʩʦʙʠʨʘʣʠʩʴ ʦʙʢʘʰʠʚʘʥʠʝʤ 

ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ. ɺʩʝʛʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʋʶʢ 52 

ʪʘʢʩʦʥʘ, ʠʟ ʢʦʪʦʨʳʭ 15 ʚʠʜʦʚ ʚʝʩʥʷʥʦʢ, 14 ʚʠʜʦʚ ʨʫʯʝʡʥʠʢʦʚ, 11 ʚʠʜʦʚ ʧʦʜʝʥʦʢ ʠ 5 ʚʠʜʦʚ ʩʪʨʝʢʦʟ. 

ɺʠʜʳ ʜʚʫʢʨʳʣʳʭ ʝʱʝ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 3 ʩʝʤʝʡʩʪʚʘʤ: ʭʠʨʦʥʦʤʠʜ, ʤʦʰʝʢ ʠ ʢʦʤʘʨʦʚ 

ʜʦʣʛʦʥʦʞʝʢ. 

ʂʨʝʥʘʣʴ ð ʛʦʨʥʦʪʘʸʞʥʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʥʦʡ 

ʩʨʝʜʳ (9 ʛʨʘʜʫʩʦʚ ʚ ʩʨʝʜʠʥʝ ʠʶʥʷ 2016 ʛ.) ʠ ʨʘʟʚʠʪʠʝʤ ʚʩʝʛʦ 11 ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ ʚʩʝʭ 4 

ʦʪʨʷʜʦʚ ʥʘʩʝʢʦʤʳʭ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʵʪʠʭ 

ʥʘʩʝʢʦʤʳʭ ð ʩʚʦʝʦʙʨʘʟʥʳʡ çʜʝʪʩʢʠʡ ʩʘʜè ʦʪʢʫʜʘ ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʨʘʩʩʝʣʝʥʠʝ ʧʦ 

ʚʩʝʤʫ ʙʘʩʩʝʡʥʫ ʨʝʢʠ, ʯʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʣʷ ʶʞʥʳʭ ʨʝʢ ʊʫʚʳ (ɿʘʠʢʘ, ʄʦʣʦʜʮʦʚ, 2013). ɺʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ ʥʝʚʝʣʠʢʦ: ʧʨʝʦʙʣʘʜʘʝʪ ʛʦʨʥʘʷ ʪʨʷʩʦʛʫʟʢʘ, ʟʘʤʝʪʥʦ ʨʝʞʝ ʠ ʚ ʩʘʤʳʭ ʚʝʨʭʦʚʴʷʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʣʷʧʢʘ, ʘ ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʨʫʩʣʘ ʨʝʢʠ ð ʢʫʣʠʢ ʧʝʨʝʚʦʟʯʠʢ ʠ ʚʦʟʣʝ 

ʩʪʦʷʯʠʭ ʚʦʜ ð ʢʫʣʠʢ ʯʝʨʥʳʰ. 

ʈʠʪʨʘʣʴ ð ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ ʩʪʫʧʝʥʴ ʠʟʦʙʠʣʫʝʪ ʫʞʝ 35 ʚʠʜʘʤʠ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʭʠʨʦʥʦʤʠʜʳ ʠʟ ʦʪʨʷʜʘ ʜʚʫʢʨʳʣʳʭ ʠ ʨʫʯʝʡʥʠʢʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʨʝʢʝ ʠ ʧʨʦʪʦʢʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʥʘʯʝʥʠʷʤʠ ʚ 14Ü ʉ, ʚ ʩʪʦʷʯʠʭ ʚʦʜʘʭ (ʩʪʘʨʠʮʘʭ, ʣʫʞʘʭ, ʦʟʸʨʢʘʭ) ʜʦʩʪʠʛʘʝʪ 16Ü ʉ. ʆʙʠʣʠʝ ʚʦʜʥʳʭ ʧʪʠʮ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ. ɼʦʤʠʥʠʨʫʶʪ ʢʨʷʢʚʘ, ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ, ʰʠʨʦʢʦʥʦʩʢʘ, 

ʢʨʘʩʥʦʛʦʣʦʚʘʷ ʯʝʨʥʝʪʴ, ʙʦʣʴʰʘʷ ʧʦʛʘʥʢʘ ʠ ʣʳʩʫʭʘ. ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʯʝʨʥʦʰʝʡʥʘʷ ʠ ʢʨʘʩʥʦʰʝʡʥʘʷ 

ʧʦʛʘʥʢʠ, ʦʛʘʨʴ, ʩʝʨʘʷ ʫʪʢʘ, ʩʚʠʷʟʴ, ʰʠʣʦʭʚʦʩʪʴ, ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ, ʭʦʭʣʘʪʘʷ ʯʝʨʥʝʪʴ, ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʛʦʛʦʣʴ, ʦʟʸʨʥʘʷ ʯʘʡʢʘ ʠ ʨʝʯʥʘʷ ʢʨʘʯʢʘ. ɼʣʷ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ, ʦʙʳʯʥʦ ʟʘʙʦʣʦʯʝʥʥʦʡ ʠ ʟʘʨʦʩʰʝʡ 

ʦʩʦʢʦʡ ʠ ʪʨʦʩʪʥʠʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳ ʩʝʨʘʷ ʮʘʧʣʷ ʠ ʧʦʛʦʥʳʰ-ʢʨʦʰʢʘ; ʥʘʙʣʶʜʘʣʠʩʴ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʚʳʧʴ 

ʠ ʧʘʩʪʫʰʦʢ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʠ ʧʦ ʦʢʨʘʠʥʘʤ ʣʫʞ ʥʘʭʦʜʷʪ ʩʝʙʝ ʧʨʦʧʠʪʘʥʠʝ ʩʨʝʜʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʬʠʬʠ, 

ʪʨʘʚʥʠʢ, ʧʦʨʫʯʝʡʥʠʢ, ʘ ʥʘ ʩʳʨʳʭ ʣʫʛʘʭ ð ʯʠʙʠʩ, ʯʸʨʥʳʡ ʘʠʩʪ, ʩʝʨʳʡ ʞʫʨʘʚʣʴ, ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ, 

ʢʦʨʦʩʪʝʣʴ,  ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʘʟʠʘʪʩʢʠʡ ʙʝʢʘʩʳ. ɼʣʷ ʧʦʣʦʛʠʭ ʛʘʣʝʯʥʳʭ ʙʝʨʝʛʦʚ, ʧʝʩʯʘʥʳʭ ʢʦʩ ʠ 

ʥʠʟʢʠʭ ʦʪʢʨʳʪʳʭ ʦʩʪʨʦʚʦʚ ʭʘʨʘʢʪʝʨʝʥ ʤʘʣʳʡ ʟʫʝʢ. ɺʦ ʚʨʝʤʷ ʚʳʧʣʦʜʘ ʚʟʨʦʩʣʳʭ ʢʨʳʣʘʪʳʭ ʬʦʨʤ 

ʧʦʜʝʥʦʢ, ʚʝʩʥʷʥʦʢ ʠ ʨʫʯʝʡʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʘʩʩʦʚʦʤ ʚʳʣʝʪʝ, ʠʤʠ ʧʠʪʘʶʪʩʷ ʤʘʩʢʠʨʦʚʘʥʥʘʷ ʠ 

ʞʸʣʪʘʷ ʪʨʷʩʦʛʫʟʢʠ, ʙʝʨʝʛʦʚʘʷ, ʜʝʨʝʚʝʥʩʢʘʷ ʠ ʛʦʨʦʜʩʢʘʷ ʣʘʩʪʦʯʢʠ ʠ ʜʘʞʝ ʩʪʨʠʞʠ ð ʯʸʨʥʳʡ ʠ 

ʙʝʣʦʧʦʷʩʥʳʡ.   

ʇʦʪʘʤʘʣʴ ð ʣʝʩʦʧʦʡʤʝʥʥʘʷ ʦʩʪʝʧʥʸʥʥʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʯʝʥʠʝʤ ʨ. ʋʶʢ ʧʦ ʦʜʥʦʤʫ 

ʨʫʩʣʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 1 ʤ/ʩʝʢ., ʛʣʫʙʠʥʘʤʠ ʦʢʦʣʦ 1ï2 ʤʝʪʨʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 18ï20Ü ʉ. ɿʜʝʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 2 ʚʠʜʘʤʠ ʚʝʩʥʷʥʦʢ ʠ 3 ʚʠʜʘʤʠ 

ʨʫʯʝʡʥʠʢʦʚ, ʪʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ ʧʪʠʮ, ʚ ʧʠʪʘʥʠʠ ʢʦʪʦʨʳʭ ʟʘʤʝʪʥʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ 

ʚʦʜʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ð ʧʝʨʝʚʦʟʯʠʢ, ʛʦʨʥʘʷ ʠ ʤʘʩʢʠʨʦʚʘʥʥʘʷ ʪʨʷʩʦʛʫʟʢʠ, ʙʦʣʴʰʦʡ ʢʨʦʭʘʣʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʋʶʢ  ʭʘʨʘʢʪʝʨʥʦʡ ʷʚʣʷʝʪʩʷ ʯʝʪʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʚʦʜʥʳʤʠ ʧʪʠʮʘʤʠ: ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʪʝʭ ʠ ʜʨʫʛʠʭ ʚ ʚʝʨʭʦʚʴʷʭ ʠ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʨʝʜʥʝʡ, ʨʠʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʶ, ʣʠʥʝʡʥʳʡ ʠ ʚʝʩʦʚʦʡ ʨʦʩʪ, ʩʦʟʨʝʚʘʥʠʝ ʠ 

ʧʣʦʜʦʚʠʪʦʩʪʴ, ʧʘʨʘʟʠʪʦʬʘʫʥʫ ʩʠʛʘ-ʚʘʣʴʢʘ ʠʟ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ (ʙʘʩʩʝʡʥ ʨ. ʍʘʥʪʘʡʢʠ; ɽʥʠʩʝʡ) ʠ 

ʉʦʙʘʯʴʝ (ʙʘʩʩʝʡʥ ʨ. ʇʷʩʠʥʳ).   

ɺʘʣʝʢ Prosopium cylindraceum (Pennant, 1784) ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʳʙ ʩʝʤʝʡʩʪʚʘ ʩʠʛʦʚʳʭ 

Coregonidae. ɿʘʥʠʤʘʷ ʦʙʰʠʨʥʳʡ ʘʨʝʘʣ ʚ ɸʟʠʠ, ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝ ʦʙʨʘʟʫʝʪ ʠ ʠʟʫʯʝʥ ʧʦʢʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʦʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʫʣʦʚʘʭ ʥʝ ʠʛʨʘʝʪ ʠ ʧʨʦʤʳʩʣʦʚʦʡ 

ʩʪʘʪʠʩʪʠʢʦʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʷʩʘ ʚʘʣʴʢʘ ʚʝʩʴʤʘ ʚʳʩʦʢʘ (ʂʘʡʟʝʨ, 

ʂʘʡʟʝʨ, 2013). ɿʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʘʤʠ ʝʛʦ ʘʨʝʘʣʘ ʩʣʫʞʘʪ ʧʨʘʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ 

ɽʥʠʩʝʷ (ɹʝʨʛ, 1948; ʈʦʤʘʥʦʚ, 1988, 2003, 2004, 2005, 2013; ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷé, 

2012; ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ, 2014; ɿʘʜʝʣʝʥʦʚ, 2015 ʠ ʜʨ.).  

ɺ ʅʦʨʠʣʦ-ʇʷʩʠʥʩʢʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ʦʙʠʪʘʝʪ ʧʦʚʩʝʤʝʩʪʥʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʇʷʩʠʥʩʢʦʛʦ 

ʟʘʣʠʚʘ, ʦʩʦʙʝʥʥʦ ʤʥʦʛʦʯʠʩʣʝʥʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ (ʆʩʪʨʦʫʤʦʚ, 1937; ʆʣʴʰʘʥʩʢʘʷ, 1965; 

ʂʨʘʩʠʢʦʚʘ, 1968; ɹʝʙʷʢʦʚ, 1975; ʇʘʚʣʦʚ ʠ ʜʨ., 1999; ʄʘʢʩʠʤʦʚ, 2004; ʈʦʤʘʥʦʚ, 2004, 2005; ɿʘʜʝʣʝʥʦʚ, 

2015). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ʇʷʩʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚʘʣʴʢʦʚ ʚ ʪʦʤ ʤʝʩʪʝ, ʢʫʜʘ 

ʚʧʘʜʘʝʪ ʨ. ʉʝʚʝʨʥʘʷ (ʈʦʤʘʥʦʚ, ʈʷʙʦʚʘ, 2003). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʧʦʩʣʫʞʠʣʠ ʧʦʣʝʚʳʝ ʩʙʦʨʳ ʩʠʛʘ-ʚʘʣʴʢʘ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2013ï2015 ʛʛ. ʚ ʦʟʝʨʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ ï ʂʫʪʘʨʘʤʘʢʘʥ (ʙʘʩʩʝʡʥ 

ʨ. ʍʘʥʪʘʡʢʠ; ɽʥʠʩʝʡ) ʠ ʉʦʙʘʯʴʝ (ʙʘʩʩʝʡʥ ʨ. ʇʷʩʠʥʳ). ʈʳʙʫ ʦʪʣʘʚʣʠʚʘʣʠ ʩʪʘʚʥʳʤʠ ʩʝʪʷʤʠ ʩ ʷʯʝʸʡ 18ï

40 ʤʤ. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʇʨʘʚʜʠʥ, 1966; ɹʳʭʦʚʩʢʘʷ-

ʇʘʚʣʦʚʩʢʘʷ, 1985). ɺʩʝʛʦ ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʦ 33 ʵʢʟ. ʠʟ ʦʟ. ʉʦʙʘʯʴʝʛʦ, ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʨʘʩʪʘ ʠ ʨʦʩʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 78 ʵʢʟ. ʚʘʣʴʢʘ ʠʟ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʠ 303 ʵʢʟ. ï ʠʟ 

ʦʟ. ʉʦʙʘʯʴʝʛʦ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ (ʀɸʇ, ʀʆʇ) ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʫ 22 ʵʢʟ. ʨʳʙʳ ʠʟ 

ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʠ 62 ʵʢʟ. ï ʠʟ ʦʟ. ʉʦʙʘʯʴʝʛʦ. ʄʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʙʨʘʙʦʪʘʥʳ 13 ʵʢʟ. ʚʘʣʴʢʘ ʠʟ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʠ 18 ʵʢʟ. ï ʠʟ ʦʟ. ʉʦʙʘʯʴʝ. ɼʣʠʥʘ ʨʳʙʳ ʧʨʠʚʝʜʝʥʘ ʧʦ 

ʉʤʠʪʪʫ.  

ɺ ʦʟʝʨʘʭ ʂʫʪʘʨʘʤʘʢʘʥ ʠ ʉʦʙʘʯʴʝ ʚʘʣʝʢ ʦʙʳʯʝʥ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʝʤʦʚ, ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ 

ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 3ï5 ʤ. ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʶʪʩʷ ʚ 

ʧʨʠʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʠ ʨʫʯʴʝʚ.   

ʄʝʨʠʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʘʣʴʢʦʚ ʠʟ ʦʟ. ʉʦʙʘʯʴʝʛʦ ʩʣʝʜʫʶʱʠʝ: D IIIïV 9ï12 (11,67Ñ0,11); P I 

13ï15 (14,18Ñ0,09); V II  8ï11 (9,76Ñ0,12); A IIIïIV  9ï12 (10,06Ñ0,13); Sp.br. 17ï21 (18,70Ñ0,18); 

L.l. 88ï103 (95,79Ñ0,68). ʇʣʘʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʘʣʴʢʘ ʠʟ ʦʟ. ʉʦʙʘʯʴʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1.  

ʇʨʝʜʝʣʴʥʳʡ ʥʘʙʣʶʜʝʥʥʳʡ ʚʦʟʨʘʩʪ ʚ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ (ʩʠʩʪʝʤʘ ʨ. ʍʘʥʪʘʡʢʠ) ʩʦʩʪʘʚʠʣ 9+ ʣʝʪ, ʚ 

ʦʟ. ʉʦʙʘʯʴʝʤ ï 11+. ʄʘʢʩʠʤʘʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ, ʦʪʣʦʚʣʝʥʥʳʝ ʚ ʦʟ. ʉʦʙʘʯʴʝʤ ʜʦʩʪʠʛʘʣʠ 382 ʤʤ ʜʣʠʥʳ 

ʧʦ ʉʤʠʪʪʫ ʠ 580 ʛ ʤʘʩʩʳ, ʚ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ï 375 ʤʤ ʜʣʠʥʳ ʧʦ ʉʤʠʪʪʫ ʠ 581 ʛ ʤʘʩʩʳ (ʪʘʙʣ. 2, 3). 

ɿʘʤʝʪʥʦʡ ʨʘʟʥʠʮʳ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ ʨʦʩʪʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʘʠʙʦʣʴʰʠʝ ʧʨʠʨʦʩʪʳ ʤʘʩʩʳ 

ʪʝʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʚʘʣʴʢʘ ʠʟ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʠ ʉʦʙʘʯʴʝ ʚ ʚʦʟʨʘʩʪʝ 6+ ʣʝʪ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ɺ.ɸ. ʂʨʘʩʠʢʦʚʦʡ (1968) (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʙʦʨʦʚ 1958ï1959 ʛʛ.) ʚʘʣʝʢ ʠʟ ʦʟ. 

ʉʦʙʘʯʴʝ ʦʙʣʘʜʘʣ ʣʫʯʰʠʤ ʨʦʩʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʰʠʤʠ ʩʙʦʨʘʤʠ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʦʤ 

ʚʦʟʨʘʩʪʥʦʤ ʩʦʩʪʘʚʝ. ʆʯʝʚʠʜʥʦ, ʫʭʫʜʰʝʥʠʝ ʨʦʩʪʘ ʩʚʷʟʘʥʦ ʩ çʟʘʧʫʩʢʦʤè ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʘʣʴʢʘ ʚ ʦʟʝʨʘʭ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ ʚ 1990ï2000-ʭ ʛʦʜʘʭ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨʘʭ ʚʘʣʝʢ ʝʜʠʥʠʯʥʦ ʩʦʟʨʝʚʘʶʪ ʥʘ 6 ʛʦʜʫ, ʚ ʤʘʩʩʝ ï ʥʘ 1ï2 ʛʦʜʘ ʧʦʟʜʥʝʝ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʣʠʥʳ ʥʝ ʤʝʥʝʝ 315ï320 ʤʤ ʠ ʤʘʩʩʳ ʙʦʣʝʝ 300 ʛ.  

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ (ʀɸʇ) ʚʘʣʴʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,79ï12,85 ʪʳʩ. ʠʢʨʠʥʦʢ ʠ ʟʘʚʠʩʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪ ʨʘʟʤʝʨʦʚ ʩʘʤʦʢ (ʪʘʙʣ. 4, 5). 

ʋ ʩʘʤʦʢ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʧʫʩʢʠ ʥʝʨʝʩʪʦʚʦʛʦ ʩʝʟʦʥʘ (ʂʨʘʩʠʢʦʚʘ, 1968; ʈʦʤʘʥʦʚ, 2004). 

ʄʝʞʜʫ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʠ ʚʦʟʨʘʩʪʦʤ ʫ ʚʘʣʴʢʘ ʦʪʤʝʯʘʝʪʩʷ ʩʠʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ï 

0,98; ʤʝʞʜʫ ʜʣʠʥʦʡ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ï 0,98, ʠ ʥʘʢʦʥʝʮ, ʤʝʞʜʫ ʤʘʩʩʦʡ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ï 0,99. 
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ʊʘʙʣʠʮʘ 1. ʇʣʘʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʠʛʘ-ʚʘʣʴʢʘ ʦʟ. ʉʦʙʘʯʴʝʛʦ (33 ʵʢʟ.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 2. ʈʘʟʤʝʨʳ ʚʘʣʴʢʘ ʚ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ, 2013 ʛ. 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 
ʇʦʣ 

ɼʣʠʥʘ ʧʦ ʉʤʠʪʪʫ, ʤʤ ʄʘʩʩʘ, ʛ ʂʦʣʠʯʝʩʪʚʦ, 

ʵʢʟ. Lim 
 

x̀Ñm Lim 
 

x̀ Ñm 

1+ 
ʩʘʤʮʳ 166ï203 181Ñ11 42ï64 50Ñ7 3  
ʩʘʤʢʠ ï ï ï ï ï 

2+ 
ʩʘʤʮʳ ï 228 ï 94 1 

ʩʘʤʢʠ ï 260 ï 160 1 

4+ 
ʩʘʤʮʳ ï 303 ï 215 1 
ʩʘʤʢʠ 300ï318 306Ñ6 210ï296 245Ñ26 3 

5+ 
ʩʘʤʮʳ 277ï340 313Ñ8 209ï298 262Ñ14 6 
ʩʘʤʢʠ 315ï357 334Ñ6 235ï331 288Ñ17 6 

6+ 
ʩʘʤʮʳ 310ï365 335Ñ6 228ï430 327Ñ24 7 

ʩʘʤʢʠ 315ï357 344Ñ3 255ï436 383Ñ13 15 

7+ 
ʩʘʤʮʳ 295ï323 311Ñ6 229ï300 268Ñ16 4 

ʩʘʤʢʠ 320ï360 346Ñ3 308ï460 372Ñ11 15 

8+ 
ʩʘʤʮʳ 320ï367 348Ñ11 280ï450 364Ñ40 4 
ʩʘʤʢʠ 315ï393 353Ñ9 285ï581 399Ñ38 9 

9+ 
ʩʘʤʮʳ ï ï ï ï ï 
ʩʘʤʢʠ 370ï395 386Ñ8 440ï530 470Ñ30 3 

 

 

ʇʨʠʟʥʘʢʠ min max ʭ̀ Ñ m Ñ ů 

ɼʣʠʥʘ ʧʦ ʉʤʠʪʪʫ, ʤʤ 279 412 343,09 5,12 29,42 

 ɺ % ʦʪ ʜʣʠʥʳ ʧʦ ʉʤʠʪʪʫ 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ 13,98 18,24 16,41 0,20 1,12 

ʅʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʪʝʣʘ 10,07 12,15 11,14 0,09 0,49 

ɼʣʠʥʘ ʛʦʣʦʚʳ 14,89 16,38 15,91 0,06 0,37 

ɼʣʠʥʘ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ 13,68 17,20 15,75 0,13 0,77 

ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ 5,04 5,99 5,41 0,04 0,24 

ɸʥʪʝʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 68,87 73,46 70,69 0,17 0,97 

ɸʥʪʝʚʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 42,42 46,51 44,51 0,19 1,08 

ɸʥʪʝʜʦʨʟʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 39,07 42,72 40,63 0,15 0,84 

ɸʥʪʝʧʝʢʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 15,09 17,94 16,47 0,11 0,65 

ʇʝʢʪʨʦʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 54,16 57,73 55,92 0,13 0,76 

ʇʝʢʪʨʦʚʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 27,68 30,77 29,19 0,13 0,77 

ɺʝʥʪʨʦʘʥʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 26,01 29,45 27,55 0,17 0,96 

ɼʣʠʥʘ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ 10,75 12,64 11,48 0,08 0,44 

ɺʳʩʦʪʘ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ 10,33 12,39 11,32 0,10 0,57 

ɼʣʠʥʘ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ 6,81 9,67 8,35 0,10 0,55 

ɺʳʩʦʪʘ  ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ 8,09 12,09 10,32 0,19 1,07 

ɼʣʠʥʘ ʛʨʫʜʥʦʛʦ ʧʣʘʚʥʠʢʘ 12,15 14,37 13,14 0,09 0,54 

ɼʣʠʥʘ ʙʨʶʰʥʦʛʦ ʧʣʘʚʥʠʢʘ 10,63 13,86 12,01 0,14 0,78 

ɺ % ʦʪ ʜʣʠʥʳ ʛʦʣʦʚʳ 

ɼʣʠʥʘ ʨʳʣʘ 23,21 29,09 26,17 0,26 1,52 

ɼʠʘʤʝʪʨ ʛʣʘʟʘ 16,36 21,37 19,01 0,21 1,23 

ɿʘʛʣʘʟʥʠʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 50,91 58,18 54,49 0,33 1,87 

ʊʦʣʱʠʥʘ ʛʦʣʦʚʳ 36,00 44,44 39,98 0,35 2,01 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟʘ 36,36 45,60 40,52 0,37 2,10 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ ʥʘ ʫʨʦʚʥʝ ʟʘʪʳʣʢʘ 52,94 63,64 58,55 0,46 2,62 

ʐʠʨʠʥʘ ʣʙʘ 23,47 29,41 26,32 0,25 1,44 
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ʊʘʙʣʠʮʘ 3. ʈʘʟʤʝʨʳ ʚʘʣʴʢʘ ʚ ʦʟ. ʉʦʙʘʯʴʝ, 2015 ʛ. 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 
ʇʦʣ 

ɼʣʠʥʘ ʧʦ ʉʤʠʪʪʫ, 

ʤʤ 
ʄʘʩʩʘ, ʛ ʂʦʣ-ʚʦ, 

ʵʢʟ. 
Lim 

 

x̀Ñm Lim 
 

x̀Ñm 

1+ 
ʩʘʤʮʳ 166ï203 181Ñ11 42ï64 50Ñ7 3 

ʩʘʤʢʠ ï ï ï ï ï 

2+ 
ʩʘʤʮʳ 159ï195 179Ñ7,88 33ï68 50,8Ñ7,25 4 

ʩʘʤʢʠ ï 194 ï 63 1 

3+ 
ʩʘʤʮʳ 205ï245 224Ñ1,33 75ï127 95Ñ1,9 45 

ʩʘʤʢʠ 213ï251 229Ñ1,65 81ï136 101Ñ2,33 35 

4+ 
ʩʘʤʮʳ 236ï273 251Ñ3,58 109ï175 135Ñ6,19 10 

ʩʘʤʢʠ 234ï268 247Ñ4,08 104ï179 236Ñ8,67 8 

5+ 
ʩʘʤʮʳ 256ï298 276Ñ6,31 139ï247 189Ñ15,8 7 

ʩʘʤʢʠ 261ï318 282Ñ4,08 151ï294 198Ñ11,3 15 

6+ 
ʩʘʤʮʳ 290ï350 320Ñ4,99 214ï355 296Ñ12,2 12 

ʩʘʤʢʠ 290ï340 318Ñ3,4 220ï377 289Ñ11,3 22 

7+ 
ʩʘʤʮʳ 320ï368 340Ñ2,28 290ï510 360Ñ8,15 32 

ʩʘʤʢʠ 310ï369 339Ñ1,98 263ï463 360Ñ6,62 36 

8+ 
ʩʘʤʮʳ 323ï380 353Ñ2,4 315ï590 420Ñ12,2 33 

ʩʘʤʢʠ 327ï385 354Ñ3,03 304ï535 417Ñ12,6 21 

9+ 
ʩʘʤʮʳ 338ï379 358Ñ3,6 350ï543 442Ñ14,1 11 

ʩʘʤʢʠ 346ï367 355Ñ4,6 342ï459 387Ñ25,2 4 

10+ 
ʩʘʤʮʳ 363ï382 373Ñ10 530ï570 550Ñ20 2 

ʩʘʤʢʠ ï 364 ï 477 1 

11+ 
ʩʘʤʮʳ ï 392 ï 573 1 

ʩʘʤʢʠ ï ï ï ï ï 

ʊʘʙʣʠʮʘ 4. ʇʣʦʜʦʚʠʪʦʩʪʴ ʚʘʣʴʢʘ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ, 2013 ʛ. 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʀɸʇ, ʠʢʨʠʥʦʢ ʀʆʇ, ʠʢʨʠʥʦʢ/ʛ ʂʦʣ-ʚʦ, 

ʵʢʟ. Lim 
 

x̀Ñm Lim 
 

x̀Ñm 

5+ ï 3348 10,11 ï 1 

6+ 1790ï5179 3664Ñ320 4,98ï11,78 9,02Ñ0,68 11 

7+ 2140ï3500 2735Ñ280 6,03ï8,41 7,16Ñ0,44 5 

8+ 1875ï5090 3910Ñ600 6,25ï9,50 8,4Ñ0,58 5 

ʊʘʙʣʠʮʘ 5. ʇʣʦʜʦʚʠʪʦʩʪʴ ʚʘʣʴʢʘ, ʦʟ. ʉʦʙʘʯʴʝ, 2015 ʛ. 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʀɸʇ, ʠʢʨʠʥʦʢ ʀʆʇ, ʠʢʨʠʥʦʢ/ʛ ʂʦʣ-ʚʦ, 

ʵʢʟ. 
Lim x̀Ñm Lim x̀Ñm 

6+ 1365ï2935 2230Ñ345 4,77ï9,59 7,33Ñ0,98 5 

7+ 2011ï6018 4270Ñ277 5,75ï18,63 11,6Ñ0,79 20 

8+ 2552ï9949 5410Ñ340 7,47ï20,77 12,6Ñ0,58 26 

9+ 4034ï7331 5630Ñ328 9,27ï16,59 12,3Ñ0,78 8 

10+ 7257ï7510 7383Ñ127 12,73ï14,17 13,5Ñ0,72 2 

11+ ï 7700 ï 13,5 1 

 

ʇʦʣʥʦʤʫ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʨʳʙʳ ʠʟ ʦʟ. ʉʦʙʘʯʴʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

3+ ʜʦ 11+ ʣʝʪ, ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʪʝʣʘ 327Ñ16 ʤʤ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ï 347Ñ39 ʛ. ɺ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ 

ʘʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʫ ʨʳʙ ʚ ʚʦʟʨʘʩʪʝ 5+ï8+ ʣʝʪ ʩʦ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʪʝʣʘ 358Ñ5 ʤʤ ʠ ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ ï 373Ñ16 ʛ. ɺʩʝʛʦ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 13 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

7 ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ (ʪʘʙʣ. 6).  

ʇʘʨʘʟʠʪʦʬʘʫʥʘ ʚʘʣʴʢʘ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʩʦʩʪʦʠʪ ʠʟ 10 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ (ʤʦʥʦʛʝʥʝʠ, ʮʝʩʪʦʜʳ, 

ʪʨʝʤʘʪʦʜʳ, ʩʢʨʝʙʥʠ, ʨʘʢʦʦʙʨʘʟʥʳʝ, ʧʠʷʚʢʠ). ɺʠʜʦʤ-ʜʦʤʠʥʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʢʨʝʙʝʥʴ N. (N.) tumidus ʩ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ 100 % (ʀʆ = 10 ʵʢʟ.), ʩʫʙʜʦʤʠʥʘʥʪʦʤ ï ʪʨʝʤʘʪʦʜʘ C. farionis (ʕʀ = 61 %; 

ʀʆ = 8 ʵʢʟ.). 
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ʊʘʙʣʠʮʘ 6. ʇʘʨʘʟʠʪʦʬʘʫʥʘ ʚʘʣʴʢʘ ʦʟʝʨ ʉʦʙʘʯʴʝ ʠ ʂʫʪʘʨʘʤʘʢʘʥ, 2014, 2015 ʛ. 

ɺʠʜ ʧʘʨʘʟʠʪʘ 
ʆʟ. ʉʦʙʘʯʴʝ ʆʟ. ʂʫʪʘʨʘʤʘʢʘʥ 

ʕʀ, % ʀʆ, ʵʢʟ. ʕʀ, % ʀʆ, ʵʢʟ. 

Discocotyle sagittata (Leuckart, 1842) 5,5 0,05 15,4 0,1 

Cyathocephalus truncatus (Pallas, 1781) ï ï 7,7 0,1 

Proteocephalus longicollis (Zeder, 1800) ï ï 15,4 0,9 

Triaenophorus nodulosus (Pallas, 1781) (pl.) ï ï 7,7 0,1 

Crepidostomum farionis (Muller, 1780) Luhe, 1909 ï ï 61,5 8,3 

C. metoecus (Braun, 1900) 5,5 0,1 ï ï 

Diplostomum sp. 5,5 0,05 ï ï 

Tylodelphys clavata (Nordmann, 1832) (met.) ï ï 15,4 0,8 

Cystidicola farionis Fischer, 1798 11,1 2,0 7,7 2,5 

Neoechinorhynchus (N.) tumidus Van Cleave et 

Bangham, 1949 
ï ï 100,0 10,1 

Salmincola coregonorum (Kessler, 1868) 33,3 0,7 ï ï 

Salmincola sp. ï ï 7,7 0,08 

Acanthobdella peledina Grube, 1851 ï ï 7,7 0,08 

ʋ ʚʘʣʴʢʘ ʦʟ. ʉʦʙʘʯʴʝ ʦʙʥʘʨʫʞʝʥʦ 5 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ (ʤʦʥʦʛʝʥʝʠ, ʪʨʝʤʘʪʦʜʳ, ʥʝʤʘʪʦʜʳ, 

ʨʘʢʦʦʙʨʘʟʥʳʝ). ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ ʵʪʠʤʠ ʚʠʜʘʤʠ ʥʝʚʳʩʦʢʠʝ, ʚ ʦʩʥʦʚʥʦʤ ʦʪ 5 ʜʦ 11 %. 

ʅʘʠʙʦʣʴʰʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (33 %) ʦʪʤʝʯʝʥʘ ʫ ʨʘʢʦʦʙʨʘʟʥʦʛʦ S. coregonorum.  

ʄʝʞʜʫ ʧʘʨʘʟʠʪʦʬʘʫʥʘʤʠ ʚʘʣʴʢʘ ʜʚʫʭ ʦʟʝʨ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʦʝ ʩʭʦʜʩʪʚʦ (ʠʥʜʝʢʩ ɾʘʢʢʘʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 15 %). ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʚʘʣʴʢʘ ʦʟ. ʉʦʙʘʯʴʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʮʝʩʪʦʜ ʠ ʩʢʨʝʙʥʝʡ.  

ɺʳʚʦʜʳ. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʚʘʣʴʢʘ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ ʧʨʝʜʩʪʘʚʣʝʥ ʨʳʙʘʤʠ ʚ ʚʦʟʨʘʩʪʝ 1+ï9+, ʚ 

ʦʟ. ʉʦʙʘʯʴʝ ï 1+ï11+ ʣʝʪ. ʈʘʟʤʝʨʳ ʚʘʣʴʢʘ ʚ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʙʣʠʟʢʠ, ʧʨʠ ʵʪʦʤ 

ʟʘʤʝʪʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʨʦʩʪʝ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɿʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʚʘʣʴʢʘ ʚ ʦʙʦʠʭ ʚʦʜʦʝʤʘʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 1365 ʜʦ 7700 

ʠʢʨʠʥʦʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ: ʦʪ 4,98 ʜʦ 20,77 ʠʢʨʠʥʦʢ ʥʘ ʛʨʘʤʤ  ʦʙʱʝʡ ʤʘʩʩʳ ʪʝʣʘ.  

ɺʩʝʛʦ ʫ ʚʘʣʴʢʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ ʦʙʥʘʨʫʞʝʥʦ 13 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ, ʠʟ ʥʠʭ 5 ʚʠʜʦʚ 

ʦʙʥʘʨʫʞʝʥʦ ʫ ʨʳʙ ʠʟ ʦʟ. ʉʦʙʘʯʴʝ, 10 ï ʠʟ ʦʟ. ʂʫʪʘʨʘʤʘʢʘʥ. ʅʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ 

ʤʝʞʜʫ ʧʘʨʘʟʠʪʦʬʘʫʥʘʤʠ ʚʘʣʴʢʦʚ. 
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ʅʆɺʓɽ ʉɺɽɼɽʅʀʗ ʆ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʀ ɻʆʃʔʗʅɸ ʏɽʂɸʅʆɺʉʂʆɻʆ  

PHOXINUS CZEKANOWSKII ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɽʅʀʉɽʁ  

ʀ.ɺ. ɿʫʝʚ, ʂ.ʅ. ʂʣʦʯʘʥ, ɺ.ʅ. ʋʨʙʘʥʦʚʠʯ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ; 

zuev.sfu@gmail.com 

 ɻʦʣʴʷʥ ʏʝʢʘʥʦʚʩʢʦʛʦ ï ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʚʠʜʦʚ ʨʦʜʘ Phoxinus, ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʇʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ é, 2016).  ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʨʝʘʣ, 

ʧʨʦʩʪʠʨʘʶʱʠʡʩʷ ʚ ɸʟʠʠ ʦʪ ʨ. ʂʘʨʳ ʜʦ ʚʦʜʦʝʤʦʚ ʂʦʣʳʤʦ-ʀʥʜʠʛʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʚʠʜʘ ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʦʡ. ʊʘʢ, ʧʦʠʩʢʦʚʘʷ ʧʣʘʪʬʦʨʤʘ Web of Science ʚʳʜʘʝʪ ʚʩʝʛʦ 3 

ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʛʦʣʴʷʥʫ ʏʝʢʘʥʦʚʩʢʦʤʫ  ʟʘ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2016 ʛʦʜ:  ʧʦ ʬʠʣʦʛʝʥʠʠ ʛʦʣʴʷʥʦʚ (Ito et 

al., 2002; Sakai et al., 2006) ʠ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ ʠʭ ʩʝʡʩʤʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ (Fujita, Hosoya, 

2005). ɹʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦʩʚʷʱʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʬʠʢʩʘʮʠʠ ʚʠʜʘ ʚ 

ʩʦʩʪʘʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʫʥ.   

 ɺ 2000ï2006 ʛʛ. ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʭ ʚʠʜʦʚ ʛʦʣʴʷʥʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɽʥʠʩʝʷ ʠ 

ʇʷʩʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʬʘʢʪ ʦʙʠʪʘʥʠʷ ʛʦʣʴʷʥʘ ʏʝʢʘʥʦʚʩʢʦʛʦ ʚ ʚʦʜʦʝʤʘʭ ʇʣʘʪʦ ʇʫʪʦʨʘʥʘ 

(ʨʠʩʫʥʦʢ; ʪʦʯʢʠ 1ï8), ʘ ʪʘʢʞʝ ʤʝʞʜʫʨʝʯʴʷ ʇʦʜʢʘʤʝʥʥʦʡ ʊʫʥʛʫʩʢʠ ʠ ɸʥʛʘʨʳ (ʨʠʩʫʥʦʢ; ʪʦʯʢʠ 9ï11) 

(ɿʫʝʚ ʠ ʜʨ., 2006). ɹʦʣʝʝ ʶʞʥʘʷ ʥʘʭʦʜʢʘ ʚʠʜʘ ʚ ʙʘʩʩʝʡʥʝ ɽʥʠʩʝʷ ʙʳʣʘ ʩʜʝʣʘʥʘ ʨʘʥʝʝ ʚ ʨ. ɹʦʛʫʥʘʡ, 

ʧʨʘʚʦʙʝʨʝʞʥʦʤ ʧʨʠʪʦʢʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʏʫʧʨʦʚ, ɼʘʚʳʜʦʚ, 2000; ʨʠʩʫʥʦʢ, ʪʦʯʢʘ 14). ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʢʘʟʘʥʥʦʝ ɸ.ɺ. ʇʦʜʣʝʩʥʳʤ (1958) ʤʥʝʥʠʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʦʣʴʷʥʘ ʏʝʢʘʥʦʚʩʢʦʛʦ ʦʪ ʄʠʥʫʩʠʥʩʢʘ 

ʜʦ ɼʫʜʠʥʢʠ (53
Ü
ï69

Ü
 ʩ.ʰ.), ʝʛʦ ʨʝʘʣʴʥʳʝ ʥʘʭʦʜʢʠ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ɽʥʠʩʝʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2013ï2016 ʛʛ. ʥʘʤʠ ʚʧʝʨʚʳʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʠʜʘ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʷ, ʧʨʠ ʵʪʦʤ ʪʦʯʢʠ ʚ ʨʘʡʦʥʝ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ 

ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʶʞʥʳʤʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʚ ʮʝʣʦʤ. 

ʊʦʯʢʠ 12 ʠ 13 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʦʜʦʝʤʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʟʘʧʨʫʜʦʡ ʨʝʢ ʉʘʚʠʥʘ (ʦʟ. ʇʦʟʠʪʠʚʥʦʝ) ʠ ɹʦʙʨʦʚʢʘ (ʦʟ. ʄʝʣʢʦʝ) ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʪʨʘʩʩʦʡ ʂʨʘʩʥʦʷʨʩʢ ï ɽʥʠʩʝʡʩʢ (ʨʠʩʫʥʦʢ).  ʇʣʦʱʘʜʴ ʦʟʝʨʘ ʇʦʟʠʪʠʚʥʦʛʦ ʦʢʦʣʦ 0,3 ʢʤ
2
, ʛʣʫʙʠʥʘ ʦʢʦʣʦ 

2ï3 ʤ, pH ï 8,31, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ 1 ʤ. ʀʭʪʠʦʬʘʫʥʘ, ʧʦʤʠʤʦ ʛʦʣʴʷʥʘ ʏʝʢʘʥʦʚʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʝʨʭʦʚʢʦʡ, ʩʠʙʠʨʩʢʠʤ ʛʦʣʴʮʦʤ, ʦʙʳʢʥʦʚʝʥʥʳʤ ʠ ʩʝʨʝʙʨʷʥʳʤ ʢʘʨʘʩʷʤʠ.  ʆʟʝʨʦ ʄʝʣʢʦʝ ʠʤʝʝʪ 

ʧʣʦʱʘʜʴ ʦʢʦʣʦ 0,1 ʢʤ
2
, ʛʣʫʙʠʥʫ 1ï1,5 ʤ, pH ï 7,5, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ 0,3 ʤ. ʉʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ï 

ʛʦʣʴʷʥ ʏʝʢʘʥʦʚʩʢʦʛʦ, ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ, ʩʠʙʠʨʩʢʠʡ ʛʦʣʝʮ. 

ɺ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ (ʨʠʩʫʥʦʢ; ʪʦʯʢʘ 15) ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʛʦʣʴʷʥʘ ʏʝʢʘʥʦʚʩʢʦʛʦ: ʚ ʨʝʢʝ ɹʫʛʘʯ ʠ ʚ ʥʝʙʦʣʴʰʦʤ ʚʦʜʦʝʤʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʝʨʝʤʫʰʢʘ, ʛʜʝ ʦʥ ʙʳʣ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ ʨʳʙ.    

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʘʨʝʘʣʝ ʚʠʜʘ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ 

(ʇʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝé, 2016) ʠ ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʝʥʠʝ ɸ.ɺ. ʇʦʜʣʝʩʥʦʛʦ (1958) ʦ 

ʛʨʘʥʠʮʘʭ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ɽʥʠʩʝʷ. 
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1 ï ʨ. ʅʦʨʠʣʴʩʢʘʷ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

2  ï ʨ. ʂʝʨʘʠʨʙʵ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

3 ï ʦʟ. ɻʣʫʙʦʢʦʝ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

4 ï ʨ. ʊʫʢʫʣʘʥʜʘ  (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

5 ï ʨ. ʍʘʥʪʘʡʢʘ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

6 ï ʨ. ʏʝʨʥʘʷ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

7 ï ʨ. ɻʦʨʙʠʘʯʠʥ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

8 ï ʨ. ʕʥʜʵ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

9 ï ʨ. ɹʦʣʴʰʦʡ ʇʠʪ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

10 ï ʨ. ɹʦʣʴʰʦʡ ʇʠʪ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

11 ï ʨ. ʋʜʝʨʝʡ (ɿʫʝʚ ʠ ʜʨ., 2006) 

 

12 ï ʨ. ʉʘʚʠʥʘ (ʥʘʰʠ ʜʘʥʥʳʝ) 

 

13 ï ʨ. ɹʦʙʨʦʚʢʘ (ʥʘʰʠ ʜʘʥʥʳʝ) 

 

14 ï ʨ. ɹʦʛʫʥʘʡ (ʏʫʧʨʦʚ, ɼʘʚʳʜʦʚ, 2000) 

 

15 ï ʨ. ɹʫʛʘʯ / ʨ. ʏʝʨʝʤʫʰʢʘ 

(ʥʘʰʠ ʜʘʥʥʳʝ) 
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ʇʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ ʈʦʩʩʠʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʀʇʕʕ ʈɸʅ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 
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2
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