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ɸʅʆʊɸʎɯʗ 

ʃʷʰʝʥʢʦ ɸ.ɺ. ɹʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.17 çɻʽʜʨʦʙʽʦʣʦʛʽʷè (03 ï ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ). ï ɯʥʩʪʠʪʫʪ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2021. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ 

ʜʝʣʴʪʠ, ʜʦʩʣʽʜʞʝʥ ̔ʦʩʥʦʚʥʽ ʪʠʧʠ ʩʫʢʮʝʩʽʡ ʧʦʥʠʟʟʽ ɼʫʥʘʶ, ʘ ʪʘʢʦʞ ʧʨʦʷʚʠ ʢʨʘʡʦʚʦʛʦ 

ʝʬʝʢʪʫ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʤʧʣʝʢʩʥʫ ʢʦʥʮʝʧʮʽʶ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʨʦʟʚʠʪʢʫ ʪʘ ʚʟʘʻʤʦʜʽʾ ʫʛʨʫʧʦʚʘʥʴ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʘʩʘʜʠ ʪʝʦʨʽʾ ʩʫʢʮʝʩʽʡ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ 

ʚʠʩʫʥʝʥʥʷ. 

ɹʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʚ ʨʦʟʫʤʽʥʥʽ ɺʈɼ [28]: ñʙʝʟʭʨʝʙʝʪʥʽ 

ʪʚʘʨʠʥʠ, ʱʦ ʞʠʚʫʪʴ ʧʨʦʪʷʛʦʤ ʭʦʯʘ ʙ ʯʘʩʪʠʥʠ ʩʚʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘ (ʯʠ ʚ) 

ʙʝʥʪʦʩʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʨʽʯʦʢ, ʦʟʝʨʘʭ, ʧʝʨʝʭʽʜʥʠʭ ʚʦʜʘʭ ʘʙʦ ʧʨʠʙʝʨʝʞʥʠʭ ʚʦʜʘʭò, ʪʘʢ 

ʽ ʚ ʨʦʟʫʤʽʥʥʽ ʢʣʘʩʠʯʥʦʾ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʢʦʣʠ ñʤʘʢʨʦʟʦʦʙʝʥʪʦʩʦʤ, ʘʙʦ ʜʦʥʥʦʶ ʯʠ 

ʙʝʥʪʠʯʥʦʶ ʤʘʢʨʦʬʘʫʥʦʶ ʥʘʟʠʚʘʶʪʴ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ ʟʘʚʙʽʣʴʰʢʠ 5 ʤʤ, ʱʦ 

ʞʠʚʫʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʚ ʪʦʚʱʽ ʩʫʙʩʪʨʘʪʽʚ (ʫ ʙʝʥʪʘʣʽ) ʚʦʜʦʡʤ ʨʽʟʥʦʛʦ ʪʠʧʫò [119]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʨʤʽʥ ñʙʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽò ʻ ʫʟʘʛʘʣʴʥʶʶʯʠʤ, ʘ ʡʦʛʦ ʩʢʣʘʜʦʚʠʤʠ 

ʻ: 1) ʜʦʥʥʽ ʙʝʟʭʨʝʙʝʪʥʽ, 2) ʙʝʟʭʨʝʙʝʪʥʽ ʦʨʛʘʥʽʟʤʠ ʝʧʽʬʘʫʥʠ, ʪʘ 3) ʙʝʟʭʨʝʙʝʪʥʽ 

ʦʨʛʘʥʽʟʤʠ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘ ʧʝʨʽʦʜ 1948 ʧʦ 2018 ʨʦʢʠ ʪʘ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʧʝʨʽʦʜ 1982 ʧʦ 2018 ʨʦʢʠ ʚʧʝʨʰʝ ʫʢʣʘʜʝʥʦ ʟʘʛʘʣʴʥʠʡ 

ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ ʟ 

ʥʘʚʝʜʝʥʥʷʤ ʷʢ ʩʫʯʘʩʥʠʭ ʥʘʟʚ ʚʠʜʽʚ, ʪʘʢ ʽ ʾʭ ʩʠʥʦʥʽʤʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 891 ʚʠʜ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ 2 ʧʽʜʮʘʨʩʪʚ, 9 ʪʠʧʽʚ, 14 ʢʣʘʩʽʚ, 55 ʨʷʜʽʚ ʪʘ 172 ʨʦʜʠʥ ʪʚʘʨʠʥ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ ʜʽʣʷʥʮʽ ï 720, ʘ ʥʘ ʨʫʤʫʥʩʴʢʽʡ ï 510 ʚʠʜʽʚ ʙʝʟʭʨʝʙʝʪʥʠʭ.  
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ʆʨʠʛʽʥʘʣʴʥʽ ʟʙʦʨʠ ʟʘ ʧʝʨʽʦʜ 2004ï2018 ʨʨ. ʜʣʷ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʥʠʟʟʷ 

ɼʫʥʘʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ ʩʢʣʘʣʠ ʧʝʨʝʣʽʢ ʟ 488 ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʷʢ ʚ ʜʝʣʴʪʽ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ ʚ ʾʾ ʯʘʩʪʠʥʘʭ ʟʘʨʝʻʩʪʨʦʚʘʥʘ 

ʩʝʨʝʜ ʢʦʤʘʭ, ʟʦʢʨʝʤʘ ʣʠʯʠʥʦʢ Chironomidae, ʘ ʪʘʢʦʞ Oligochaeta ʪʘ Gastropoda. 

ɸʥʘʣʽʟ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ ʙʽʦʪʦʧʽʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ (ʜʦʥʥʠʭ, ʬʽʪʦʬʽʣʴʥʠʭ ʪʘ ʝʧʽʬʘʫʥʠ) ʧʦʢʘʟʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʜʫʘʣʽʩʪʠʯʥʦʩʪʽ ʾʭ ʚʠʚʯʝʥʥʷ: ʧʨʘʚʦʤʦʯʥʽʩʪʴ ʨʦʟʛʣʷʜʫ ʽʥʪʝʛʨʘʣʴʥʦ, ʷʢ 

ʮʽʣʽʩʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ, ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦ, ʷʢ ʩʘʤʦʩʪʽʡʥʠʭ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ. 

ʌʽʟʽʦʥʦʤʽʢʫ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ Oligochaeta, 

ʨʘʢʦʧʦʜʽʙʥʠʭ ʽ ʣʠʯʠʥʦʢ Chironomidae, ʘ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ ï Insecta ʽ Mollusca. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʝʢʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ 

ɼʫʥʘʶ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʯʽʾ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʥʘʡʙʽʣʴʰʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʽʤʥʦʨʝʦʬʽʣʴʥʽ ʚʠʜʠ ï 19%, ʣʽʤʥʦʬʽʣʴʥʽ ï 18% ʪʘ 

ʨʝʦʣʽʤʥʦʬʽʣʴʥʽ ï 14%. ʈʝʦʬʽʣʴʥʠʭ ʚʠʜʽʚ ï 10%, ʘ ʣʽʤʥʦʙʽʦʥʪʠ ʩʢʣʘʜʘʶʪʴ ʣʠʰʝ 2% 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ. ɼʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʠʜʽʚ ʪʝʯʽʷ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ 

(ʽʥʜʠʬʝʨʝʥʪʥʽ), ʘʙʦ ʞ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʱʦʜʦ ʮʴʦʛʦ ʬʘʢʪʦʨʫ ʥʝ ʚʠʟʥʘʯʝʥʦ. ɺ 

ʩʪʨʫʢʪʫʨʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʠʜʠ ï 43%. ɻʽʧʦʛʘʣʠʥʥʽ ʪʘ ʛʽʧʦ-ʤʝʟʦʛʘʣʠʥʥʽ ʚʠʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ï 18% ʽ 10% ʚʽʜʧʦʚʽʜʥʦ. ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 10% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ. 

ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʘʙʦʨʠʛʝʥʥʠʤʠ ʚʠʜʘʤʠ ʜʝʣʴʪʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʪʘ ʤʝʰʢʘʥʮʽʚ ʧʘʣʝʦʘʨʢʪʠʯʥʦʾ ʽ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ 

ʦʙʣʘʩʪʝʡ. ɺʩʽ ʽʥʰʽ ʚʠʜʠ ʻ ʪʫʪ ʚʠʜʘʤʠ-ʚʩʝʣʝʥʮʷʤʠ. ʇʘʣʝʘʨʢʪʠʯʥʘ ʬʘʫʥʘ ʥʘʡʙʽʣʴʰ 

ʙʘʛʘʪʘ ʪʘʢʩʦʥʘʤʠ ï 510 ʚʠʜʽʚ, ʚʢʣʶʯʘʻ ʚʩʽ ʚʠʜʠ Insecta, ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ 

Gastropoda ʪʘ Oligochaeta. ɺ ʜʝʣʴʪʽ ʪʘʢʦʞ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 85 ʚʠʜʽʚ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ 

ʬʘʫʥʠ ʪʘ 90 ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ. ʏʘʩʪʢʘ ʚʠʜʽʚ-ʯʫʞʠʥʮʽʚ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 2%. 

ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʩʚʽʜʦʮʪʚʘʤʠ ʪʘ ʚʣʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʦʯʠʥʘʶʯʠ ʟ 40-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʝʨʝʜ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 



4 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 17 ʚʠʜʽʚ-ʯʫʞʠʥʮʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʦʢʘʣʽʟʘʮʽʷ ʧʝʨʝʚʘʞʥʦʾ 

ʙʽʣʴʰʦʩʪʽ ʧʝʨʰʠʭ ʟʥʘʭʽʜʦʢ ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʝʨʝʜʥʽʤ ʢʨʘʻʤ ʜʝʣʴʪʠ ï ʟʦʥʦʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʧʨʫʛʠ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʪʘ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ 

ʚʠʚʽʣʴʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ. 

ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ 

ʦʩʥʦʚʥʠʤ ʪʠʧʘʤ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ (ʧʨʽʩʥʦʚʦʜʥʽ ʪʘ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʽ ʟʘʪʦʢʠ ʪʘ 

ʨʫʢʘʚʠ) ʪʘ ʦʩʥʦʚʥʠʤ ʩʫʙʩʪʨʘʪʘʤ (ʧʽʩʢʠ, ʟʘʤʫʣʝʥʽ ʧʽʩʢʠ, ʩʽʨʽ ʪʘ ʯʦʨʥʽ ʤʫʣʠ, ʨʽʟʥʽ 

ʝʢʦʣʦʛʽʯʥʽ ʪʠʧʠ ʟʘʨʦʩʪʝʡ ʤʘʢʨʦʬʽʪʽʚ). ɿʘʛʘʣʦʤ ʚʠʜʽʣʝʥʦ 14 ʫʛʨʫʧʦʚʘʥʴ ʬʽʪʦʬʽʣʴʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ 29 ʜʦʥʥʠʭ. ʅʘʡʙʽʣʴʰʠʤ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚ ʜʝʣʴʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʜʦʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʩʽʨʠʭ ʤʫʣʽʚ, ʘ ʥʘ ʫʟʤʦʨôʾ ï ʧʽʩʢʽʚ. ɼʣʷ 

ʬʽʪʦʬʽʣʴʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʝʨʝʜ 

ʤʘʢʨʦʬʽʪʽʚ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ ʫ ʚʦʜʦʡʤʘʭ ʪʘ ʩʝʨʝʜ ʟʤʽʰʘʥʠʭ ʟʘʨʦʩʪʝʡ ʧʦʚʽʪʨʷʥʦ-

ʚʦʜʥʦʾ ʪʘ ʟʘʥʫʨʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʚʦʜʦʪʦʢʘʭ. ʅʘʡʙʽʣʴʰʽ ʯʠʩʝʣʴʥʦʩʪʽ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʧʽʩʢʘʭ ʨʫʢʘʚʽʚ ʪʘ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ ʟʘʥʫʨʝʥʠʭ ʨʦʩʣʠʥ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ, ʥʘʡʤʝʥʰʽ ʙʽʦʤʘʩʠ ï ʩʝʨʝʜ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʭ ʨʦʩʣʠʥ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʪʘ ʥʘ ʯʦʨʥʠʭ ʤʫʣʘʭ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢ. 

ʇʦʢʘʟʘʥʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʜʨʠʬʪʫ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ʬʦʨʤʫʚʘʥʥʽ ʫʛʨʫʧʦʚʘʥʴ 

ʧʝʨʝʜʥʴʦʛʦ ʢʨʘʶ ʜʝʣʴʪʠ, ʚʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʨʠʬʪʫ 

ʚ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ (33%) ʽ ʚ ʚʽʜʢʨʠʪʠʭ ʧʨʠʙʝʨʝʞʥʠʭ ʘʢʚʘʪʦʨʽʷʭ (44%) ʫʟʤʦʨôʷ. 

ɺʧʝʨʰʝ ʦʧʠʩʘʥʦ ʩʫʢʮʝʩʽʾ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʢʮʝʩʽʾ ʫʛʨʫʧʦʚʘʥʴ ʟʘʪʦʢ 

ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʤʦʨʩʴʢʦʤʫ ʢʨʘʶ ʜʝʣʴʪʠ ʨʘʟʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʚʦʜʦʡʤ, ʟʘ ʯʘʩ 

ʝʚʦʣʶʮʽʾ ʫʛʨʫʧʦʚʘʥʥʷ ʧʨʦʭʦʜʷʪʴ ʧʝʚʥʽ ʩʪʘʜʽʾ (ʧʦʯʘʪʢʦʚʘ, ʜʝʢʽʣʴʢʘ ʧʨʦʤʽʞʥʠʭ 

ʩʝʨʽʘʣʴʥʠʭ, ʧʝʨʝʜʢʣʽʤʘʢʩʥʘ, ʢʣʽʤʘʢʩʥʘ), ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʤʽʥʦʶ ʾʭ ʜʦʤʽʥʘʥʪʽʚ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʧʝʚʥʠʭ 

ʩʪʘʜʽʡ ʟʘʣʝʞʠʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʽ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ ʚʽʜ 

ʜʝʩʷʪʢʽʚ ʜʦ ʩʦʪʝʥʴ ʨʦʢʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʻ ʩʝʨʝʜʥʽ (ʩʝʨʽʘʣʴʥʽ) 

ʩʪʘʜʽʾ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʦʩʠʣʝʥʥʷ ʽʟʦʣʷʮʽʾ ʚʦʜʦʡʤ ʧʨʠ ʜʦʩʪʘʪʥʴʦ 
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ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʚʦʜʦʦʙʤʽʥʫ; ʜʣʷ ʢʽʥʮʝʚʠʭ (ʧʝʨʝʜʢʣʽʤʘʢʩʥʠʭ ʪʘ ʢʣʽʤʘʢʩʥʠʭ) ʩʪʘʜʽʡ 

ʽʟ ʩʠʣʴʥʠʤ ʟʘʨʦʩʪʘʥʥʷʤ ʪʘ ʟʘʤʫʣʝʥʥʷʤ ʚʽʜʟʥʘʯʝʥʝ ʧʝʚʥʝ ʩʧʨʦʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʫʛʨʫʧʦʚʘʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʫʛʨʫʧʦʚʘʥʴ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʩʽʭ ʪʠʧʽʚ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʪʷʛʦʤ ʩʫʢʮʝʩʽʾ ʭʘʨʘʢʪʝʨʥʘ ʢʫʧʦʣʦʧʦʜʽʙʥʘ ʜʠʥʘʤʽʢʘ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʩʝʨʝʜʠʥʥʠʭ ʩʪʘʜʽʷʭ. ʂʫʧʦʣʦʧʦʜʽʙʥʘ 

ʜʠʥʘʤʽʢʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʛʨʫʧʦʚʘʥʴ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʘ 

ʚʧʨʦʜʦʚʞ ʩʫʢʮʝʩʽʾ ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤ ʪʘ ʚʦʜʦʪʦʢʽʚ, ʘ ʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ 

ʚʦʜʦʡʤʘʭ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʣʽʥʽʡʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʜʦ 

ʢʣʽʤʘʢʩʥʠʭ ʩʪʘʜʽʡ. ɼʣʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ ʪʘ ʽʥʜʝʢʩʫ ʐʝʥʥʦʥʘ ʚ ʨʫʢʘʚʘʭ ʚʽʜʟʥʘʯʝʥʦ ʣʽʥʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʜʦ ʢʣʽʤʘʢʩʥʠʭ ʩʪʘʜʽʡ, ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʜʠʥʘʤʽʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʜʠʥʘʤʽʮʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʬʽʪʦʬʽʣʴʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ʚʦʜʦʡʤʘʭ ʟʨʦʩʪʘʻ ʚʧʨʦʜʦʚʞ ʩʫʢʮʝʩʽʾ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʥʘ ʟʨʽʣʠʭ ʩʪʘʜʽʷʭ, ʘ ʚ ʚʦʜʦʪʦʢʘʭ ï ʟʤʽʥʶʻʪʴʩʷ ʢʫʧʦʣʦʧʦʜʽʙʥʦ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʥʘ 

ʩʝʨʝʜʠʥʥʠʭ ʩʪʘʜʽʷʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʢʮʝʩʽʷ ʣʠʤʘʥʫ ʉʘʩʠʢ ʚʠʟʥʘʯʘʣʘʩʴ ʟʚôʷʟʢʦʤ ʽʟ ʤʦʨʝʤ: ʧʨʠ 

ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʜʦʡʤʘ ʧʦʚʽʣʴʥʦ ʧʝʨʝʪʚʦʨʶʚʘʣʘʩʴ ʫ ʛʽʧʝʨʩʦʣʦʥʝ ʛʥʠʶʯʝ ʙʦʣʦʪʦ, 

ʘ ʚʽʜʢʨʠʪʪʷ ʧʨʦʨʘʥʽʚ ʟʜʽʡʩʥʶʚʘʣʦ ʚʽʜʪʚʦʨʶʶʯʠʡ ʚʧʣʠʚ ʤʦʨʷ  ̔ ʝʢʦʩʠʩʪʝʤʘ 

ʧʦʚʝʨʪʘʣʘʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽ ʩʪʘʜʽʾ. ʉʪʚʦʨʝʥʥʷ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʧʨʠʟʚʝʣʦ ʜʦ 

ʥʠʱʽʚʥʦʾ ʨʫʡʥʘʮʽʾ ʧʨʠʨʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʣʠʤʘʥʫ; ʧʽʩʣʷ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʧʦʯʘʚʩʷ ʥʦʚʠʡ ʝʪʘʧ ʽʩʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʠʡ ʪʨʠʚʘʻ ʽ ʧʦ 

ʩʴʦʛʦʜʥʽ. ɼʣʷ ʜʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʣʽʥʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʧʨʦʪʷʛʦʤ ʩʫʢʮʝʩʽʾ ʮʽʻʾ ʚʦʜʦʡʤʠ ʪʘ ʢʫʧʦʣʦʧʦʜʽʙʥʽ 

ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʢʽʥʮʽ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ.  

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʢʦʥʦʤʽʨʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʩʫʢʮʝʩʽʾ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ 

ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʨʦʪʠʜʽʾ ʬʘʢʪʦʨʽʚ ʘʙʽʦʪʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʪʦʧʽʯʥʝ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ; ʘ ʟʘ ʾʭ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʚʧʣʠʚʽʚ ʤʦʞʣʠʚʝ ʧʦʚʝʨʥʝʥʥʷ 

ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʧʦʧʝʨʝʜʥʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ï ʚʠʥʠʢʥʝʥʥʷ, ʪʘʢ ʟʚʘʥʦʾ, ʟʚʦʨʦʪʥʦʾ ʧʝʪʣʽ 

ʩʫʢʮʝʩʽʾ, ʷʢʘ ʚʽʜʟʥʘʯʝʥʘ ʥʘʤʠ ʚ ʟʘʪʦʮʽ ʇʦʪʘʧʽʚ ʂʫʪ. ʇʦʢʘʟʘʥʦ ʷʚʠʱʝ ʧʨʦʩʪʦʨʦʚʦ-
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ʯʘʩʦʚʦʛʦ ʢʦʥʪʠʥʫʫʤʫ ʩʫʢʮʝʩʽʡ, ʢʦʣʠ ʚ ʦʜʥʽʡ ʚʦʜʦʡʤʽ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʩʷ ʯʘʩʦʚʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʜʽʡ ʾʾ ʨʦʟʚʠʪʢʫ, ʚʽʜ ʨʘʥʥʽʭ, ʧʽʦʥʝʨʥʠʭ, ʜʦ ʧʝʨʝʜʢʣʽʤʘʢʩʥʠʭ ʪʘ 

ʢʣʽʤʘʢʩʥʠʭ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʢʨʘʡʦʚʽ ʝʬʝʢʪʠ ʚ ʧʝʨʝʭʽʜʥʠʭ ʟʦʥʘʭ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʪʨʴʦʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ: 

ʫʛʨʫʧʦʚʘʥʴ ʦʢʨʝʤʠʭ ʙʽʦʪʦʧʽʚ, ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʪʘ ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʢʦʥʪʘʢʪʽʚ ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʪʦʢʽʚ ʪʘ ʧʨʽʩʥʦʚʦʜʥʠʭ ʽ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʚʦʜʦʡʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʢʨʘʡʦʚʽ ʝʬʝʢʪʠ, ʚʠʨʘʞʝʥʽ ʫ ʟʙʽʣʴʰʝʥʥʽ ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʷʢ ʜʣʷ ʙʝʥʪʦʩʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ ʜʣʷ ʾʭ 

ʩʢʣʘʜʦʚʠʭ (ʬʽʪʦʬʽʣʴʥʠʭ ʪʘ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ). ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ 

ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ï ̫ʚʠʱʝ ʟʘʢʦʥʦʤʽʨʥʝ, ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʷʢ ʦʙô̒ ʢʪʠʚʥʦʶ, 

ʪʘʢ ʽ ʩʫʙô̒ ʢʪʠʚʥʦʶ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʘʜʝʢʚʘʪʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʚʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʴ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʧʝʨʝʭʽʜʥʦʾ 

ʟʦʥʠ ʧʦʤʽʞ ʥʠʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʫʪʚʦʨʝʥʥʷ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʥʦʚʦʛʦ ʩʪʘʣʦʛʦ ʙʽʦʪʦʧʫ, ʚʽʜʤʽʥʥʦʛʦ ʟʘ ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ 

ʚʽʜ ʪʘʢʠʭ ʫ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ, ʚ ʷʢʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ (ʩʧʝʮʠʬʽʯʥʠʭ) ʚʠʜʽʚ, ʚʽʜʩʫʪʥʽʭ ʚ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ. ʏʘʩʪʢʘ 

ʪʘʢʠʭ ʚʠʜʽʚ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʪʘʥʦʚʠʣʘ 8ï40% ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʜʦ ʪʘʢʦʛʦ ʚ 

ʫʛʨʫʧʦʚʘʥʥʷʭ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʠʣʫ ʧʨʦʷʚʫ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʨʦʟʚʠʪʢʫ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ ɼʫʥʘʶ, ʦʩʥʦʚʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʷʢʦʾ ʻ 1) ʧʨʠʨʦʜʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʣʴʪʠ ʥʘ ʧʝʨʝʪʠʥʽ ʪʨʴʦʭ 

ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʚʧʘʜʽʥʥʽ ʧʦʪʫʞʥʦʾ ʩʣʘʙʢʦ ʟʘʨʝʛʫʣʴʦʚʘʥʦʾ ʨʽʯʢʠ ʫ 

ʚʥʫʪʨʽʰʥʻ, ʩʠʣʴʥʦ ʦʧʨʽʩʥʝʥʝ ʽ ʤʘʣʦʧʨʠʧʣʠʚʥʝ ʤʦʨʝ, ʨʝʬʫʛʽʫʤ ʬʘʫʥʠ ʧʦʧʝʨʝʜʥʽʭ 

ʝʧʦʭ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʬʦʨʤʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʪʨʴʦʭ 

ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʣʘʩʪʝʡ; 2) ʥʘʷʚʥʽʩʪʴ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʪʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʾ 

ʛʽʜʨʦʛʨʘʬʽʯʥʦ ʾ ʤʝʨʝʞ,̔ ʧʨʝʜʩʪʘʚʣʝʥʦ ʾ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʦʚʝʨʭʥʝʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜ; 3) ʨʦʟʤʘʾʪʪʷ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʪʘ 



7 

ʰʠʨʠʥʘ ʜʽʘʧʘʟʦʥʽʚ ʾʭ ʧʨʦʷʚʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʝ ʙʽʦʪʦʧʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ; 4) 

ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʨʠʨʦʜʥʽʭ ʧʨʦʮʝʩʽʚ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʡ ʢʦʥʪʠʥʫʫʤ ʝʢʦʣʦʛʽʯʥʠʭ ʩʫʢʮʝʩʽʡ ʪʘ ʧʦʚʥʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʾʭ ʩʪʘʜʽʡ.  

ʄʝʨʝʞʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʽʦʪʦʧʽʚ, ʱʦ ʛʨʘʥʠʯʘʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʪʘ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʩʧʨʠʯʠʥʷʻ ʩʠʩʪʝʤʥʠʡ (ʝʤʝʨʜʞʝʥʪʥʠʡ) ʝʬʝʢʪ ʟ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʙʽʦʪʦʧʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʦʧʫʣʷʮʽʡ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ, 

ʘʣʝ ʡ ʥʦʚʠʭ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʚʠʜʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʢʨʘʡʦʚʠʡ ʝʬʝʢʪ 

ʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ, ʧʦʥʠʟʟʷ ɼʫʥʘʶ, ʩʪʨʫʢʪʫʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʨʫʧʦʚʘʥʴ, ʩʫʢʮʝʩʽʷ, ʢʨʘʡʦʚʠʡ ʝʬʝʢʪ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ. 

ABSTRACT 

Liashenko A. Benthic invertebrates of the lower Danube. ï Manuscript. 

Thesis for the degree of Doctor of Biological Sciences in the specialty 03.00.17 

ñHydrobiologyò (03 ï Biological Sciences). ï Institute of Hydrobiology of the NAS of 

Ukraine, Kyiv, 2021. 

The regularities of taxonomic composition formation and quantitative 

characteristics of benthic invertebrates in various delta water bodies are considered, the 

main types of lower Danube water bodies succession are studied, as well as the 

manifestations of the edge effect in the communities interactions at different levels of 

their organization. The complex concept of benthic invertebrate communities structure 

formation, evolution and interaction in transitional waters of the lower Danube is 

suggested, and the fundamental principles of the successions theory of various water 

objects types of the extension delta are substantiated. 

Benthic invertebrates are considered both in the sense of WFD [28]: "invertebrates 

living for at least part of their life cycle on (or in) benthic substrates of rivers, lakes, 

transitional waters or coastal waters", and in the understanding of classic hydrobiology 

when ñmacrozoobenthos, or benthic macrofauna are called invertebrates 5 mm in size, 

living on the surface and in the thickness of substrates (in benthos) of different type 

reservoirsò [119]. Thus, the term ñbenthic invertebratesò is a generalization, and its 
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components are: 1) benthic invertebrates, 2) invertebrates of epifauna, and 3) 

invertebrates of phytophilous fauna. 

The list of the lower Danube benthic invertebrate species of Ukraine and Romania 

with both modern names of species and their synonyms is concluded for the first time as 

a result of literature analysis for the period 1948 to 2018 and own research for the period 

1982 to 2018. The list of species includes 891 species, belonging to 2 subkingdoms, 9 

types, 14 classes, 55 orders and 172 families of animals, including 720 invertebrate 

species of the Ukrainian area and 510 of the Romanian area. 

The original collection for the period 2004ï2018 for lower Danube water bodies of 

the Ukraine and Romania compiled a list of 488 benthic invertebrate species. The largest 

number of species, both in the delta as a whole and in its parts, has been recorded among 

insects, including the larvae of Chironomidae, as well as Oligochaeta and Gastropoda. 

The analysis of the component composition and structure features of benthic 

invertebratesô biotope components (benthic, phytophilous and epiphauna) showed the 

possibility of dualistic study: the right to consider integrally, as a whole group, and 

differentially, as independent individual components. The physiognomy of benthic 

invertebrates is primarily determined by the composition of Oligochaeta, crustaceans and 

larvae of Chironomidae. And the physiognomy of phytophilous fauna ï by Insecta and 

Mollusca. 

The ecological structure of benthic invertebrates in the lower reaches of the Danube 

was studied for the first time. In relation to the flow velocity in the Kiliya delta 

limnoreophilous 19%, limnophilous 18% and rheolimnophilous 14% species are the most 

represented. Rheophilic species constitute 10%, and limnobionts make up only 2% of the 

total species composition. For all other species, the flow velocity is indifferent, or their 

ecological status in relation to this factor is not determined. In relation to the water salinity 

hypo-oligogalin species predominate in the composition of benthic invertebrates making 

up 43%. Hypogalin species, as well as species that can withstand significant salinization 

(hypo-mesogalin) are much smaller in number ï 18% and 10%, respectively. The total 

number of brackish water and marine species does not exceed 10% of the total species 

richness of benthic invertebrates. 
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By origin, the aboriginal species of the delta should be considered as 

representatives of the Ponto-Caspian fauna and the inhabitants of the Palearctic and 

Boreo-Atlantic regions. All other species are alien species here. Palearctic fauna is the 

richest in taxa ï consisting of 510 species, including all species of Insecta, the vast 

majority of Gastropoda and Oligochaeta. The delta also has 85 species of Boreo-Atlantic 

fauna and 90 representatives of the Ponto-Caspian fauna. The part of intruder species does 

not exceed 2%. 

According to literature and using own materials, it has been shown, that since the 

1940s 17 alien species have been registered among benthic invertebrates. It was found 

that the vast majority of the first findings was associated with the front edge of the delta 

ï a zone of environmental stress, where there is a high dynamic of hydrochemical and 

hydrological processes and, consequently, reduction of competition and release of 

ecological niches is possible. 

The main types of benthic invertebrate communities are described accordingly to 

the main types of delta water bodies (freshwater and brackish waters and sleeves) and the 

main substrates (sands, silted sands, gray and black silt, various ecological types of 

macrophyte thickets). 14 communities of phytophilous invertebrates and 29 communities 

of benthic invertebrates were identified. The greatest species richness in the delta was 

inherent to benthic communities of gray mules. The greatest species richness on the coast 

was inherent to communities of gray sands. For phytophilous communities, the maximum 

species richness in reservoirs was registered among macrophytes with floating leaves; 

and in watercourses - among mixed thickets of air-water and submerged vegetation. The 

largest numbers of benthic invertebrates are registered on the sands of branches and in 

communities of submerged plants of brackish water bays; the lowest biomass are 

registered among air-water plants of brackish water bays and on black silt of freshwater 

bays. 

The key role of invertebrate drift in the communities formation of the delta front 

edge is shown. A significant representation of invertebrate drift in freshwater bays (33%) 

and in open coastal waters (44%) of the coast is established. 
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The successions of benthic invertebrate communities of the main water bodies 

types of the extension delta are described for the first time. It is established that the 

successions of bay communities begin on the sea edge of the delta together with the 

formation of new reservoirs. During the evolution of the benthic invertebrate 

communities there are certain stages (initial, several intermediate serial, pre-climacteric 

and climacteric), which are determined by changes in community dominants and its 

structural and functional characteristics. It is shown that the duration of certain stages 

depends primarily on the hydrological regime and can vary from tens to hundreds of 

years. 

It is shown that the most diverse in composition are the middle (serial) stages of 

community succession developing during insulation strengthening of reservoirs at a 

sufficiently high level of water exchange. For the final (pre-climacteric and climacteric) 

stages with strong overgrowth and siltation a certain simplification of the communitiesô 

structure is noted. It has been established that the benthic invertebrate communities in all 

types of water bodies during succession are characterized by a dome-like quantitative 

indicators dynamics with maximal values in the middle stages. Dome-like dynamics of 

quantitative indicators of phytophilous fauna communities was also shown during the 

succession of freshwater reservoirs and watercourses, otherwise a linear decrease in 

indicators from the initial to climacteric stages was registered in brackish water bodies. 

The species richness of benthic invertebrates in brackish bays and the Shannon index in 

the branches shows a linear increase from the initial to climacteric stages, in other cases 

the dynamics corresponds to the dynamics of quantitative indicators. The species richness 

of phytophilous invertebrates in reservoirs increases during succession with maximum 

values at mature stages, and in watercourses it shows dome-like dynamics with maxima 

at intermediate stages. 

It has been established that the succession of the Sasyk estuary was determined by 

its connection with the sea: in its absence, the reservoir slowly turned into a hypersaline 

rotting swamp, and the discovery of burrows were returning the ecosystem to previous 

stages. The creation of the Sasyk Reservoir led to the devastating destruction of the 

estuary natural ecosystem. After the artificially created ecological catastrophe a new stage 
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of the ecosystem's existence has begun, which continues to this day. The Sasyk 

Reservoir`s benthic communities are characterized by a linear increase in species richness 

during the succession of this reservoir and by dome-shaped changes in quantitative 

indicators with peaks in the late 80s of the twentieth century. 

It has been shown for the first time that the natural passage of succession in water 

bodies of the extension delta occurs in the conditions of counteraction of abiotic 

environment factors, which have a destructive effect on biotope and, as a consequence, 

biological diversity; and under their catastrophic influences, it is possible for the 

communities to return to the previous stages of development ï the emergence of the so-

called reverse loop of succession, which we noted in Potapiv Kut Bay. The phenomenon 

of spatio-temporal continuum of successions is shown, when in one reservoir the whole 

temporal sequence of its development stages, from early, pioneer, to pre-climacteric and 

climacteric is traced. 

For the first time, edge effects in transitional zones of different type water bodies 

contacting communities were studied at three hierarchical levels of their organization: 

communities of separate biotopes, hydrobiocenoses and ecosystems at different types of 

contacts between freshwater watercourses and freshwater and brackish reservoirs. It is 

established that in the Danube delta the edge effects, expressed in the increase of species 

richness, are observed both for benthic communities in general and for their components 

(phytophilous and benthic invertebrates). It is shown that the occurrence of the edge effect 

is a natural phenomenon, its absence can be both objective and subjective due to the use 

of inadequate methodological approaches to the selection of materials and defining the 

boundaries of contact communities and the transition zone between them. 

It is established that the mechanism of edge effect occurrence passes through the 

formation of a new sustainable habitat in the contact zone. This habitat differs in terms of 

existence from those in contact assemblages, which creates conditions for the existence 

of additional (specific) species absent in contact assemblages. The share of such species 

in benthic invertebrate groups was 8ï40% of the total species richness. The ratio of the 

number of species in the transition zone to that in the contacting communities 

characterizes the strength of the edge effect manifestation. 
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The concept of biodiversity formation, structure and functioning of benthic 

invertebrate communities of the Danube Delta is proposed. The main factors of which are 

1) the natural delta location at the intersection of three zoogeographical regions and the 

confluence of a powerful poorly regulated river into the inland, highly desalinated, low 

tide sea; refugium of previous epochs fauna, due to which species richness is formed by 

representatives of three zoogeographical regions; 2) the presence of a full-scale and well-

developed hydrographic network, represented by a wide range of continental surface 

water bodies; 3) the diversity of key environmental factors and the ranges breadth of their 

manifestations, which leads to high biotope diversity; 4) the dynamics of natural 

processes of the extension delta, which determines the spatio-temporal continuum of 

ecological successions and the completeness of their stages representation. 

The network of different biotopes bordering and intersecting each other causes a 

systemic (emergent) effect on the formation of new biotopes, suitable for the existence of 

not only populations of contacting communities, but also a new, specific species, 

determining the edge effect and enhancing overall biodiversity of extension delta. 

Keywords: benthic invertebrates, lower reaches of the Danube, structural 

characteristics of communities, succession, edge effect, biodiversity. 
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ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

46. ʆʢʩʠʶʢ ʆ.ʇ., ɿʠʤʙʘʣʝʚʩʢʘʷ ʃ.ʅ., ʇʨʦʪʘʩʦʚ ɸ.ɸ., ʇʣʠʛʠʥ ʖ.ɺ., 

ʃʷʰʝʥʢʦ ɸ.ɺ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʋʢʨʘʠʥʳ ʧʦ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʙʝʥʪʦʩ, ʧʝʨʠʬʠʪʦʥ ʠ ʟʦʦʬʠʪʦʩ. ɻʠʜʨʦʙʠʦʣ. 

ʞʫʨʥ. 1994. ʊ. 30. ˉ 4. ʩ. 31 ï 35. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʣʘʙʦʨʘʪʦʨʥʘ ʦʙʨʦʙʢʘ ʧʨʦʙ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

47. ʍʘʨʯʝʥʢʦ ʊ.ɸ., ʃʷʰʝʥʢʦ ɸ.ɺ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʜʫʥʘʡʩʢʦʡ ʚʦʜʳ ʧʦ 

ʩʘʧʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ. 1993. ʊ. 20. ˉ 4. ʉ. 514 ï 519. 

(ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʣʘʙʦʨʘʪʦʨʥʘ ʦʙʨʦʙʢʘ ʧʨʦʙ 

ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ 

ʩʪʘʪʪʽ).  

48. ʃʷʰʝʥʢʦ ɸ.ɺ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʦʙʱʝʩʪʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 

ʫʢʨʘʠʥʩʢʦʡ ʯʘʩʪʠ ʥʠʟʦʚʠʡ ɼʫʥʘʷ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮ. ʧʝʜ. ʫʥʽʚʝʨ. 

ʉʝʨʽʷ: ʙʽʦʣʦʛʽʷ. ʉʧʝʮʽʘʣʴʥʠʡ ʚʠʧʫʩʢ: ɻʽʜʨʦʝʢʦʣʦʛʽʷ. 2005. ˉ3 (26). ʉ. 268ï271. 

49. ʍʘʨʯʝʥʢʦʊ.ɸ., ʃʷʰʝʥʢʦ ɸ.ɺ., ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ʂ.ɭ. ʆʮʽʥʢʘ 

ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʩʢʣʘʜʫ ʮʝʥʦʟʽʚ ʝʩʪʫʘʨʽʾʚ ʋʢʨʘʾʥʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʫ. ʇʨʠʨʦʜʥʠʯʠʡ ʘʣʴʤʘʥʘʭ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2006. ɺʠʧ. 8. ʉ. 

273ï282. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

50. ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ʂ.ɭ., ʃʷʰʝʥʢʦ ɸ.ɺ. ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʫʢʘʚʽʚ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʽʪʦʬʽʣʴʥʦʾ 

ʬʘʫʥʠ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮ. ʧʝʜ. ʫʥʽʚʝʨ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʷ. 2008. ˉ 3 

(37). ʉ. 62ï65. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

51. ʃʷʰʝʥʢʦ ɸ.ɺ., ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ʂ.ɽ., ʄʘʢʦʚʩʢʠʡ ɺ.ɺ. ʅʘʭʦʜʢʘ 

ʜʨʝʡʩʩʝʥʳ ʙʫʛʩʢʦʡ Dreissena bugensis ʚ ʂʠʣʠʡʩʢʦʡ ʜʝʣʴʪʝ ɼʫʥʘʷ (ʋʢʨʘʠʥʘ). ɺʝʩʪʥ. 
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ʟʦʦʣʦʛʠʠ. 2009. ʊ.43. ˉ 1. ʉ. 92. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ 

ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

52. ʉʘʥʞʘʢ ʖ.ʆ., ʃʷʰʝʥʢʦ ɸ.ɺ. ʕʧʠʬʘʫʥʘ ʟʘʪʦʧʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ 

ʚʦʜʦʪʦʢʦʚ ʂʠʣʠʡʩʢʦʡ ʜʝʣʴʪʳ ɼʫʥʘʷ. ʇʨʠʨʦʜʥʠʯʠʡ ɸʣʴʤʘʥʘʭ. 2009. ˉ 9 (12). ʉ. 

185-193. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

53. ʃʷʰʝʥʢʦ ɸ.ɺ., ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ɽ.ɽ., ʄʘʢʦʚʩʢʠʡ ɺ.ɺ., ʉʘʥʞʘʢ ʖ.ʆ., 

ʇʨʦʮʝʧʦʚʘ ɺ.ʅ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʉʘʩʳʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʈʠʙʦʛʦʩʧʦʜʘʨʩʴʢʘ ʥʘʫʢʘ 

ʋʢʨʘʾʥʠ. 2010. ˉ 2. ʉ. 60-66. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

54. ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ɽ.ɽ., ʃʷʰʝʥʢʦ ɸ.ɺ., ʄʘʨʯʝʥʢʦ ʀ.ʉ. ɺʣʠʷʥʠʝ 

ʩʦʣʝʥʦʩʪʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʟʦʦʧʣʘʥʢʪʦʥʘ ʘʢʚʘʪʦʨʠʡ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʂʠʣʠʡʩʢʦʡ ʜʝʣʴʪʳ 

ɼʫʥʘʷ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮ. ʧʝʜ. ʫʥʽʚʝʨ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʷ. 2015. ˉ 

3ï4 (64). ʉ. 251ï255. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

ʇʘʪʝʥʪʠ ʽ ʘʚʪʦʨʩʴʢʽ ʩʚʽʜʦʮʪʚʘ 

55. ʇʘʪ. ʂʄ ˉ 61226 ʋʢʨʘʾʥʘ ʐʢʨʝʙʦʢ ʢʦʨʦʙʯʘʩʪʠʡ ʧʝʨʠʬʽʪʠʯʥʠʡ / ɸ.ɺ. 

ʃʷʰʝʥʢʦ, ʉ.ʄ ʄʘʣʠʥʘ, ʖ.ʆ. ʉʘʥʞʘʢ; ʦʧʫʙʣ. 11.07.2011. ɹʶʣ. ʇʨʦʤʠʩʣʦʚʘ 

ʚʣʘʩʥʽʩʪʴ ˉ 13.  

56. ʇʘʪ. ɺ. ˉ 101701 ʋʢʨʘʾʥʘ ʉʧʦʩʽʙ ʙʽʦʽʥʜʠʢʘʮʽʾ ʷʢʦʩʪʽ ʚʦʜ / ɸ.ɺ. 

ʃʷʰʝʥʢʦ, ʂ.ɭ. ɿʦʨʽʥʘ-ʉʘʭʘʨʦʚʘ; ʦʧʫʙʣ. 25.04.2013. ɹʶʣ. ʇʨʦʤʠʩʣʦʚʘ ʚʣʘʩʥʽʩʪʴ 

ˉÁ8. 

57. ɸ.ʩ. ˉ 82747. ʋʢʨʘʾʥʘ. ʊʚʽʨ ʥʘʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ñBiotMetrixò / ʖ.ʄ. 

ɺʦʣʽʢʦʚ, ɸ.ɺ. ʃʷʰʝʥʢʦ; ʟʘʷʚʣ. 12.11.2018; ʦʧʫʙʣ. 25.01.2019. ɹʶʣ. ˉ 51. 

ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ  

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

58. ʍʘʨʯʝʥʢʦ ʊ.ɸ., ʃʷʰʝʥʢʦ ɸ.ɺ. ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ, ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

ɹʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʉʘʩʳʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʩʣʦʚʠʷʭ ʝʛʦ 
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ʦʧʨʝʩʥʝʥʠʷ. ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1990. ʉ. 157-186. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʣʘʙʦʨʘʪʦʨʥʘ ʦʙʨʦʙʢʘ ʧʨʦʙ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ, ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʤʦʥʦʛʨʘʬʽʾ) 

59. Kharchenko T.A., Liashenko A.V. Macrozoobenthos. Black Sea Biological 

Diversity. Ukrainian national report. Black Sea Environmental Series. V.7. New York: 

United Nations Publications, 1998. P. 53-58. (ʋʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʤʦʥʦʛʨʘʬʽʾ) 

60. ʍʘʨʯʝʥʢʦ ʊ.ɸ., ʃʷʰʝʥʢʦ ɸ.ɺ., ɿʦʨʠʥʘ-ʉʘʭʘʨʦʚʘ ɽ.ɽ., ʄʘʢʦʚʩʢʠʡ ɺ.ɺ., 

ʐʘʣʘʝʚʘ ɸ.ɺ., ɺʦʣʠʢʦʚ ʖ.ʅ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʦʦʮʝʥʦʟʦʚ ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ (ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ) ɸ. ʋʢʨʘʠʥʩʢʘʷ ʯʘʩʪʴ ʥʠʟʦʚʠʡ 

ɼʫʥʘʷ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠʟʤʝʥʝʥʥʳʭ 

ʛʠʜʨʦʵʢʦʩʠʩʪʝʤ ʋʢʨʘʠʥʳ. ʂʠʝʚ: ʀɻɹ ʅɸʅ ʋʢʨʘʠʥʳ, 2005. ʉ. 104-140. (ʋʯʘʩʪʴ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʣʘʙʦʨʘʪʦʨʥʘ ʦʙʨʦʙʢʘ ʧʨʦʙ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ, 

ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʤʦʥʦʛʨʘʬʽʾ). 

61. ʃʷʰʝʥʢʦ ɸ.ɺ. ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ. ʄʝʪʦʜʠ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɹʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ï ʦʜʥʝ ʟ ʦʩʥʦʚʥʠʭ ʙʽʦʪʠʯʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʠʜʦʚʠʤ ʽ ʪʘʢʩʦʥʦʤʽʯʥʠʤ ʙʘʛʘʪʩʪʚʦʤ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʽ ʤʘʻ ʚʘʞʣʠʚʝ ʝʢʦʩʠʩʪʝʤʥʝ ʪʘ ʽʥʜʠʢʘʪʦʨʥʝ ʟʥʘʯʝʥʥʷ. ʇʨʦʜʦʚʞʫʶʯʠ 

ʜʫʤʢʫ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʮʽʚ [9, 87, 57, 183, 217, 245], ʚʦʥʦ ʻ ʮʽʣʽʩʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ 

ʝʣʝʤʝʥʪʦʤ, ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʚʥʫʪʨʽʰʥʴʦʚʦʜʦʡʤʥʠʭ ʧʨʦʮʝʩʘʭ ʪʘ ʤʘʻ ʪʽʩʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟ ʽʥʰʠʤʠ ʙʽʦʪʠʯʥʠʤʠ ʪʘ ʘʙʽʦʪʠʯʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ, ʻ ʪʠʤ ʙʽʦʣʦʛʽʯʥʠʤ 

ʦʙôʻʢʪʦʤ, ʷʢʠʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʤʝʭʘʥʽʟʤʽʚ, ʩʫʪʥʦʩʪʝʡ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ.  

ɼʝʣʴʪʘ ɼʫʥʘʶ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʨʝʛʽʦʥ, ʱʦ ʤʘʻ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʫ ʪʘ ʻʚʨʦʧʝʡʩʴʢʫ 

ʟʥʘʯʫʱʽʩʪʴ, ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʧʨʠʨʦʜʥʠʡ ʦʙôʻʢʪ, ʫʥʽʢʘʣʴʥʘ ʯʘʩʪʠʥʘ ʞʠʪʪʻʚʦʛʦ ʧʦʢʨʠʚʫ 

ʧʣʘʥʝʪʠ, ʨʝʬʫʛʽʫʤ ʜʨʝʚʥʴʦʾ ʨʝʣʽʢʪʦʚʦʾ ʬʘʫʥʠ ʤʽʦʮʝʥʦʚʦʛʦ ʉʘʨʤʘʪʩʢɹʦʛʦ ʤʦʨʷ. 

ʎʽʥʥʽʩʪʴ ʜʝʣʴʪʠ ɼʫʥʘʶ ʚʽʜʟʥʘʯʝʥʘ ʙʘʛʘʪʴʤʘ ʜʦʢʫʤʝʥʪʘʤʠ [29, 88, 170-175] ʽ, 

ʟʦʢʨʝʤʘ, ʾʾ ʨʫʤʫʥʩʴʢʘ ʯʘʩʪʠʥʘ ʚʥʝʩʝʥʘ ʜʦ ʧʝʨʝʣʽʢʫ ɺʩʝʩʚʽʪʥʴʦʾ ʩʧʘʜʱʠʥʠ ʖʅɽʉʂʆ 

[409]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪ. ʩʪʦʩʫʚʘʣʠʩʷ 

ʬʘʫʥʽʩʪʠʯʥʠʭ ʦʧʠʩʽʚ [61, 120, 153, 154, 253, 276, 359], ʫ ʧʦʜʘʣʴʰʦʤʫ ʫʚʘʛʘ 

ʥʘʫʢʦʚʮʽʚ ʙʫʣʘ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʥʘ ʢʽʣʴʢʽʩʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʦʦʮʝʥʦʟʽʚ 

ʫ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʽ ʚʠʟʥʘʯʝʥʥ̔  ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʨʝʣʽʢʪʦʚʦʾ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ [114, 133, 165], ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʦʢʨʝʤʠʭ 

ʜʦʤʽʥʫʶʯʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʪʘ ʾʭ ʨʦʣʽ ʫ ʧʨʦʮʝʩʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʪʘ 

ʝʥʝʨʛʽʾ, ʚʠʚʯʝʥʥʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʦʦʮʝʥʦʟʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

[12, 37, 217, 265-267, 320, 402].  

ɿʚʘʞʘʶʯʠ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʩʚʽʪʫ, 

ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʡ ʫʥʽʢʘʣʴʥʽ, ʷʢʠʤʠ ʙʘʛʘʪʝ ʧʦʥʠʟʟʷ ɼʫʥʘʶ, ʥʘʛʘʣʴʥʠʤʠ ʜʣʷ ʨʝʛʽʦʥʫ ʩʪʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʜʠʥʘʤʽʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, 

ʧʨʦʥʠʢʥʝʥʥʶ ʚʠʜʽʚ-ʯʫʞʠʥʮʽʚ, ʜʦʩʣʽʜʞʝʥʥʶ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʘʙʦʨʠʛʝʥʥʦʾ ʬʘʫʥʠ, ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ, ʨʽʜʢʽʩʥʠʭ ʪʘ ʟʥʠʢʘʶʯʠʭ 
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ʚʠʜʽʚ, ʚʠʟʥʘʯʝʥʥʶ ʯʠʥʥʠʢʽʚ ʽ ʥʘʧʨʷʤʢʽʚ ʧʨʠʨʦʜʥʠʭ ʩʫʢʮʝʩʽʡ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ 

ʬʽʟʽʦʥʦʤʽʢʠ ʪʘ ʧʨʦʜʫʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ 

ʜʠʥʘʤʽʯʥʦʾ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʩʣʽʜʞʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʝʨʝʭʽʜʥʠʭ ʟʦʥ, ʝʢʦʪʦʥʫ ʨʽʯʢʘïʤʦʨʝ ʪʘ ʝʢʦʪʦʥʽʚ 

ʥʠʞʯʦʛʦ ʧʦʨʷʜʢʫ, ʚʟʘʻʤʦʜʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʪʘ ʧʨʦʷʚʽʚ ʢʨʘʡʦʚʦʛʦ 

ʝʬʝʢʪʫ ʪʦʱʦ [16, 39, 383]. 

ʇʦʥʠʟʟʷ ʪʘ ʜʝʣʴʪʘ ɼʫʥʘʶ, ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ ʤʽʞ ʨʽʯʢʦʶ ʪʘ ʤʦʨʝʤ, ʟʦʥʘ ʢʦʥʪʘʢʪʫ 

ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʙʽʦʪʠʯʥʠʭ ʩʠʩʪʝʤ (ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʝʢʦʩʠʩʪʝʤ, 

ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ, ʫʛʨʫʧʦʚʘʥʴ, ʧʦʧʫʣʷʮʽʡ), ʷʢ ʟʦʩʝʨʝʜʞʝʥʥʷ ʚʠʩʦʢʦʛʦ ʙʽʦʪʦʧʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʚʠʩʦʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʧʨʫʛʠ (ʟʦʥʘ ʢʨʠʪʠʯʥʦʾ 

ʩʦʣʦʥʦʩʪʽ, ʩʠʩʪʝʤʘʪʠʯʥʽ ʧʦʚʽʥʽ, ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ) ʟ ʽʥʰʦʛʦ, 

ʩʪʘʣʠ ʟʨʫʯʥʦʶ ʧʨʠʨʦʜʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʚʠʚʯʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʙʝʥʪʦʩʥʽ 

ʙʝʟʭʨʝʙʝʪʥʽ, ʙʫʜʫʯʽ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʯʠʩʴ ʟʥʘʯʥʠʤ ʪʘʢʩʦʥʦʤʽʯʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʥʘʜʘʣʠ 

ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʤʝʭʘʥʽʟʤʽʚ, ʩʫʪʥʦʩʪʝʡ ʮʠʭ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʠʭ ʪʝʤ ɯʥʩʪʠʪʫʪʫ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ: 

çʄʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʝʨʝʭʽʜʥʠʭ 

ʚʦʜ ʧʦʥʠʟʟʷ ɼʫʥʘʶè (2016ï2020 ʨʨ.) ï ̄  01160U002117 (ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʪʝʤʠ), 

çɽʢʦʣʦʛʽʯʥʽ ʩʫʢʮʝʩʽʾ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʜʝʣʴʪʠ ɼʫʥʘʶè, (2011ï2015 ʨʨ.) ï 

ˉÁ0111U001016 (ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʪʝʤʠ), çʉʘʥʽʪʘʨʥʦ-ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ 

ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟ ʥʘʩʣʽʜʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʾ ʝʢʦʽʥʜʠʢʘʮʽʾè (2006ï2010 ʨʨ.) ï ˉÜ0106U002146, 

ʢʦʥʢʫʨʩʥʦʾ ʪʝʤʘʪʠʢʠ: çʈʦʟʨʦʙʢʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʛʽʜʨʦʝʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽè (2001ï2005 

ʨʨ.) ï ˉÜ0101U004990; çɹʽʦʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ, ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʜʦʢʘʟ ʮʽʣʽʩʥʦʩʪʽ 

ʝʢʦʩʠʩʪʝʤʠ ʝʢʦʪʦʥʥʦʛʦ ʪʠʧʫè (2003ï2006 ʨʨ.) ï ˉ 0103U008376, çʆʮʽʥʢʘ ʩʪʘʥʫ 
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ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʥʘ ʦʩʥʦʚʽ ʙʽʦʤʘʨʢʝʨʽʚ, ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷè (2007ï2010 ʨʨ.) ï ˉ 0107U000792, çɹʽʦʨʝʩʫʨʩʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʛʠʨʣʦʚʠʭ ʜʽʣʷʥʦʢ ʨʽʯʦʢ, ʣʠʤʘʥʽʚ ʪʘ ʽʥʰʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʰʝʣʴʬʦʚʦʾ ʟʦʥʠ ɸʟʦʚʩʴʢʦʛʦ ʪʘ ʏʦʨʥʦʛʦ ʤʦʨʽʚè (2007ï2009 ʨʨ.) ï ˉ 0108U007203, 

çɺʠʚʯʝʥʥʷ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ ʪʘ ʷʢʦʩʪʽ ʚʦʜ ʜʝʣʴʪʦʚʠʭ ʜʽʣʷʥʦʢ ʨʽʯʦʢ, ʝʩʪʫʘʨʽʾʚ, 

ʣʠʤʘʥʽʚ ʪʘ ʽʥʰʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʽ ʨʦʟʨʦʙʢʘ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʙʽʦʨʝʩʫʨʩʥʦʛʦ ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫè (2010ï2012 ʨʨ.) ï ˉ 0110U006703, çɺʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʧʨʦʛʥʦʟ ʟʤʽʥ ʨʽʟʥʦʤʘʥʽʪʪʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʤʦʜʝʣʴʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʠʚ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜ 

ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫè (2013 ʨ.) ï ˉ 0113U002795, çʄʦʥʽʪʦʨʠʥʛ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ ɺʦʜʥʦʾ ʈʘʤʢʦʚʦʾ ɼʠʨʝʢʪʠʚʠ ɭʉè (2014 ʨ.) ï 

ˉÁ0114U006195, çʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜ 

ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʽʚ ɺʦʜʥʦʾ ʈʘʤʢʦʚʦʾ 

ɼʠʨʝʢʪʠʚʠ ɭʉè (2015 ʨ.) ï ̄  0115U004098; ʛʦʩʧʜʦʛʦʚʽʨʥʠʭ ʨʦʙʽʪ: çʈʦʟʨʦʙʢʘ ʩʭʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʙʽʦʨʝʩʫʨʩʽʚ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʟʚôʷʟʢʫ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʝʢʪʫ ʚʝʣʠʢʦʪʦʥʥʘʞʥʦʛʦ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʚ ʧʦʥʠʟʟʽ ʨʽʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠè (2005 ʨ.) ï 0105U005465, çʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘ 2006 ʨʽʢ ʚ 

ʘʩʧʝʢʪʽ ʟʘʚʜʘʥʴ ʧʨʦʛʨʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ 

ɻʉʍ ɼʫʥʘʡ-ʏʦʨʥʝ ʤʦʨʝè (2006ï2007 ʨʨ.) ï 0106U011942, çɻʽʜʨʦʙʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡ-

ʏʦʨʥʝ ʤʦʨʝè (2007 ʨ.) ï 01007U010107, çɻʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡ-

ʏʦʨʥʝ ʤʦʨʝè (2008 ʨ.) ï 0108U007501, çɻʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ɻʉʍ ɼʫʥʘʡ-

ʏʦʨʥʝ ʤʦʨʝ, ʨʽʯʢʦʚʘ ʯʘʩʪʠʥʘè (2009 ʨ.) ï 0110U001012, çʂʦʤʧʣʝʢʩʥʝ ʝʢʩʧʝʜʠʮʽʡʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʨʘʩʠ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡ-ʏʦʨʥʝ ʤʦʨʝ ʧʦ 

ʛʠʨʣʫ ɹʠʩʪʨʠʡ ʪʘ ʧʨʠʣʝʛʣʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ 2010 ʨ.è (2010ï2011 ʨʨ.) ï 

0110U000830; ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʛʨʘʥʪʽʚ: EU Tacis CBC (TSPF 0302/044) 
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çʊʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʽʜʥʠʭ ʟʦʥʘʭ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʪʘ 

ʅʠʞʥʴʦʤʫ ʇʨʫʪʽè (çTransboundary cooperation in the nature protected areas in Danube 

delta and Lower Prutè) (1998 ʨ.), ʤʽʞʥʘʨʦʜʥʠʡ ʰʚʝʡʮʘʨʩʴʢʦ-ʨʫʤʫʥʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ 

ʧʨʦʝʢʪ çʆʮʽʥʢʘ ʚʧʣʠʚʫ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ɼʫʥʘʡʩʴʢʦʾ ʜʝʣʴʪʠè (çAssessing the impact of environmental change on aquatic 

ecosystems in the Danube Delta (ECAQUDAN)è) (2006ï2008 ʨʨ.) ï ˉ 0107U000132 

(ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ ʚʽʜ ʢʨʘʾʥʠ), ʧʨʦʝʢʪ EPA (ʉʐɸ) ʪʘ STCU (ʋʢʨʘʾʥʘ) çʈʦʟʨʦʙʢʘ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʚ ʣʠʤʘʥʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠè (çDevelopment and Application of 

Diagnostic Tools for Identifying Causes of Environmental Impairments in the Estuarine 

Systems of Ukraineè) (2006ï2009 ʨʨ.) ï ˉ ʈ-277 (ʢʝʨʽʚʥʠʢ ʚʽʜ ʽʥʩʪʠʪʫʪʫ), ʧʨʦʝʢʪ 

EPA (ʉʐɸ) ʪʘ STCU (ʋʢʨʘʾʥʘ) çʈʦʟʨʦʙʢʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʣʠʤʘʥʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠè (çDevelopment and application of Diagnostic Tools for 

Identifying Causes of Environmental Impairments in the Estuarine Systems of Ukraineè) 

(2009-2010 ʨʨ.) ï ˉ ʈ-277ʘ (ʢʝʨʽʚʥʠʢ ʚʽʜ ʽʥʩʪʠʪʫʪʫ), ʧʨʦʝʢʪ EPA (ʉʐɸ) ʪʘ STCU 

(ʋʢʨʘʾʥʘ) çʈʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʘ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʦʚʠʭ ʪʘ 

ʟʚʠʯʘʡʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʪʘ ʨʠʙʘʭ ʨʽʯʦʢ ʪʘ ʣʠʤʘʥʽʚ ʋʢʨʘʾʥʠè 

(çDistributions, Concentrations and Health Effects of Emerging and Conventional 

Contaminants in the Riverine and Estuarine Surface Waters and Fishes of Ukraineè) 

(2011ï2012 ʨʨ.) ï ˉ ʈ-500 (ʢʝʨʽʚʥʠʢ ʚʽʜ ʢʨʘʾʥʠ), ʧʨʦʝʢʪ ICPDR ʪʘ ENVSEC 

çʉʧʽʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʦʮʽʥʢʘ ʪʘ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʝʣʴʪʦʶ ɼʫʥʘʶè (çJoint environmental monitoring, 

assessment and exchange of information for integrated management of the Danube delta 

regionè) (2010ï2014 ʨʨ.), ʫʢʨʘʾʥʦ-ʨʫʤʫʥʩʴʢʠʡ ʧʨʦʝʢʪ ʚ ʨʘʤʢʘʭ ʤʽʞʘʢʘʜʝʤʽʯʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ çʆʮʽʥʢʘ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʚʘʟʽʡʥʠʭ 

ʯʫʞʦʨʽʜʥʠʭ ʚʠʜʽʚ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʜʝʣʴʪʠ ɼʫʥʘʶ ʪʘ ʜʝʣʴʪʠ ʡʦʛʦ ʂʽʣʽʡʩʴʢʦʛʦ 

ʨʫʢʘʚʘè (çAssessment of habitat quality and presence of invasive alien species in aquatic 

ecosystems of the Danube Delta and Kylia Deltaè (2016ï2017 ʨʨ.) (ʢʝʨʽʚʥʠʢ ʚʽʜ 
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ʽʥʩʪʠʪʫʪʫ), ʧʨʦʝʢʪ WWF çAssessment of the Ermakov and Small Tataru islands 

rehabilitationè çʆʮʽʥʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʪʨʦʚʽʚ ɭʨʤʘʢʦʚ ʪʘ ʄʘʣʠʡ ʊʘʪʘʨʫè (2018 ʨ.). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʩʪʘʥʦʚʠʪʠ ʤʝʭʘʥʽʟʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʪʘ ʥʘ 

ʮʽʡ ʦʩʥʦʚʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʘʩʘʜʠ ʪʝʦʨʽʾ ʩʫʢʮʝʩʽʡ ʨʽʟʥʦʪʠʧʥʠʭ 

ʚʦʜʦʡʤ ʚ ʜʝʣʴʪʽ ʚʠʩʫʥʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

ü ʜʦʩʣʽʜʠʪʠ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ, ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʬʘʫʥʽʩʪʠʯʥʫ ʩʪʨʫʢʪʫʨʠ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʥʠʟʟʷ ɼʫʥʘʶ; 

ü ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʪʦʧʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ; 

ü ʜʦʩʣʽʜʠʪʠ ʫʛʨʫʧʦʚʘʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʠʧʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ 

ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ɼʫʥʘʶ; 

ü ʟôʷʩʫʚʘʪʠ ʨʦʣʴ ʜʨʠʬʪʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʤʦʨʩʴʢʦʛʦ ʢʨʘʶ ʜʝʣʴʪʠ; 

ü ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʡ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ɼʫʥʘʶ; 

ü ʜʦʩʣʽʜʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʠʯʠʥʠ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ 

ʨʽʟʥʦʪʠʧʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʟʦʥ; 

ü ʦʙˇʨʫʥʪʫʚʘʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʘʩʘʜʠ ʪʝʦʨʽʾ ʩʫʢʮʝʩʽʡ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ; 

ü ʨʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʮʽʶ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʨʦʟʚʠʪʢʫ ʪʘ ʚʟʘʻʤʦʜʽʾ 

ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʫʛʨʫʧʦʚʘʥʴ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʪʘ ʨʦʟʚʠʪʢʫ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ 

ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʢʨʘʾʥʘʭ ɭʉ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʽʜʙʦʨʫ, ʢʘʤʝʨʘʣʴʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʨʠʛʽʥʘʣʴʥʽ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʠ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ [2, 161]. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʙʫʣʦ ʧʦʨʫʰʝʥʦ ʙʽʦʝʪʠʯʥʽ ʥʦʨʤʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ. ʅʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟʫ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʩʢʣʘʜʘʻ 

891 ʚʠʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ ʜʽʣʷʥʮʽ ï 720, ʘ ʨʫʤʫʥʩʴʢʽʡ ï 510. ɿʘ 

ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʟʙʦʨʘʤʠ (2004ï2018 ʨʨ.) ʫ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʘʭ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 488 ʚʠʜʽʚ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ 

ɼʫʥʘʶ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʯʽʾ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʥʘʡʙʽʣʴʰʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʽʤʥʦʨʝʦʬʽʣʴʥʽ (19%), ʣʽʤʥʦʬʽʣʴʥʽ (18%) ʪʘ ʨʝʦʣʽʤʥʦʬʽʣʴʥʽ 

(14%) ʚʠʜʠ, ʨʝʦʬʽʣʴʥʠʭ ʚʠʜʽʚ ï 10%, ʘ ʣʽʤʥʦʙʽʦʥʪʠ ʩʢʣʘʜʘʶʪʴ 2% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ. ɺ ʩʪʨʫʢʪʫʨʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʛʽʧʦ-

ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʠʜʠ (43%), ʯʘʩʪʢʘ ʛʽʧʦʛʘʣʠʥʥʠʭ ʪʘ ʛʽʧʦ-ʤʝʟʦʛʘʣʠʥʥʠʭ ʚʠʜʽʚ 

ʩʪʘʥʦʚʠʪʴ 18% ʽ 10% ʚʽʜʧʦʚʽʜʥʦ, ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ 

ʚʠʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 10%. 

ɼʦʩʣʽʜʞʝʥʦ ʩʪʨʫʢʪʫʨʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʚʠʜʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʘʙʦʨʠʛʝʥʥʠʤʠ ʚʠʜʘʤʠ ʜʝʣʴʪʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ (12% ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ) ʪʘ ʤʝʰʢʘʥʮʽʚ ʧʘʣʝʘʨʢʪʠʯʥʦʾ 

(72%) ʽ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ (12%) ʦʙʣʘʩʪʝʡ. ɺʩʽ ʽʥʰʽ ʚʠʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʯʫʞʦʨʽʜʥʠʭ 

ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʾʭ ʯʘʩʪʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 2%. 

ɺʧʝʨʰʝ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʥʘʭʽʜʢʠ ʚʠʜʽʚ-ʯʫʞʠʥʮʽʚ: 

ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ Corbicula fluminea (O.F. M¿ller, 1774) ʽ Corbicula fluminalis 

(Muller, 1774), ʯʝʨʝʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ Ferrissia californica (Rowell, 1863) ʽ 

Potamopyrgus antipodarum (Gray, 1843), ʛʽʜʨʦʾʜʥʦʛʦ ʧʦʣʽʧʫ Garveia franciscana 

(Torrey, 1902) ʪʘ ʤʦʭʫʚʘʪʢʠ Lophopodella carteri (Hyatt, 1866), ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢʘ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʨʝʣʽʢʪʦʚʦʾ ʬʘʫʥʠ ï ʧôʷʚʢʠ Archaeobdella esmonti Grimm. 
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ɺʧʝʨʰʝ ʦʧʠʩʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʩʫʢʮʝʩʽʾ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ, ʥʘ ʧʨʠʢʣʘʜʽ ʩʫʢʮʝʩʽʾ ʛʽʜʨʦʙʽʦʮʝʥʦʟʫ ʟʘʪʦʢʠ ʇʦʪʘʧʽʚ ʂʫʪ 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʷʚʠʱʝ ʟʚʦʨʦʪʥʦʾ ʧʝʪʣʽ ʩʫʢʮʝʩʽʾ, ʢʦʣʠ ʟʘ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʚʧʣʠʚʽʚ 

ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʣʠʚʝ ʧʦʚʝʨʥʝʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʧʦʧʝʨʝʜʥʽ ʩʪʘʜʽʾ 

ʨʦʟʚʠʪʢʫ. 

ɼʦʩʣʽʜʞʝʥʦ ʢʨʘʡʦʚʽ ʝʬʝʢʪʠ ʚ ʧʝʨʝʭʽʜʥʠʭ ʟʦʥʘʭ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʦʥʪʘʢʪʽʚ ʥʘ ʪʨʴʦʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʫʛʨʫʧʦʚʘʥʴ: 

ʙʽʦʪʦʧʽʚ, ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʪʘ ʝʢʦʩʠʩʪʝʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ 

ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʥʘ ʛʨʘʥʠʮʷʭ ʢʦʥʪʘʢʪʫʶʯʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʥʦʚʦʛʦ ʩʪʘʣʦʛʦ ʙʽʦʪʦʧʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʽʩʥʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

(ʩʧʝʮʠʬʽʯʥʠʭ) ʚʠʜʽʚ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ. ʏʘʩʪʢʘ ʪʘʢʠʭ ʚʠʜʽʚ 

ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʪʘʥʦʚʠʣʘ 8ï40% ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ. 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʩʠʣʫ ʧʨʦʷʚʫ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ʯʝʨʝʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʜʦ ʪʘʢʦʛʦ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ, ʱʦ 

ʢʦʥʪʘʢʪʫʶʪʴ. 

ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʘʩʘʜʠ ʪʝʦʨʽʾ ʩʫʢʮʝʩʽʡ ʨʽʟʥʦʪʠʧʥʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʟʘʢʦʥʦʤʽʨʥʦʤʫ ʧʨʦʭʦʜʞʝʥʥʽ ʚ 

ʫʤʦʚʘʭ ʧʨʦʪʠʜʽʾ ʯʠʥʥʠʢʘʤ ʘʙʽʦʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʪʦʧʽʯʥʝ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʠʢʦʥʘʥʥʽ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ çʂʦʤʧʣʝʢʩʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡïʏʦʨʥʝ ʤʦʨʝè.  

ʄʘʪʝʨʽʘʣʠ ʱʦʜʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʨʽʩʥʦʚʦʜʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʧʨʠ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʚʽʜʥʦʚʣʝʥʥʷ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʪʘ 

ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʡʦʛʦ ʤʽʥʽʤʽʟʘʮʽʾ ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤ ʪʘ ʚʦʜʦʪʦʢʽʚ ʫ ʟʦʥʽ ʚʧʣʠʚʫ 

ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡïʏʦʨʥʝ ʤʦʨʝ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʩʫʢʮʝʩʽʾ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʷʢʦʩʪʽ ʚʦʜ, ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ, 

ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʨʝʩʫʨʩʽʚ ʚ ʫʤʦʚʘʭ ʥʘʚʽʛʘʮʽʾ ʚ 

ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ɼʫʥʘʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʫʚʽʡʰʣʠ ʜʦ ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʤʦʥʽʪʦʨʠʥʛʫ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʙʽʦʨʝʩʫʨʩʽʚ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʪʘ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ ʫʚʽʡʰʣʠ ʚ ñʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʽʥʩʪʨʫʢʮʽʶ ʱʦʜʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʚ ʙʽʦʩʬʝʨʥʠʭ ʨʝʟʝʨʚʘʪʘʭ ʋʢʨʘʾʥʠ (ʥʘ 

ʧʨʠʢʣʘʜʽ ɼʫʥʘʡʩʴʢʦʛʦ ʙʽʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ)ò [183], ʫ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʫ [119], ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ ʟʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [141] ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʷʢʦʩʪʽ ʚʦʜ [160]. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʘʭ ʽ ʛʨʘʥʪʘʭ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʦʮʽʥʢʘʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʩʪʘʥ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʝʣʴʪʠ ʪʘ 

ʷʢʽʩʪʴ ʾʾ ʚʦʜ, ʟʙʝʨʝʞʝʥʥʶ ʾʾ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʦʨʠʛʽʥʘʣʴʥʠʡ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢ [161] ʪʘ ʧʨʦʛʨʘʤʘ çBiotMetricsè 

[2] ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʽʦʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ ʚʦʜ ʪʘ ʩʪʘʥʫ ʾʭʥʽʭ ʝʢʦʩʠʩʪʝʤ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʦʙˇʨʫʥʪʫʚʘʚ ʪʝʤʫ, ʤʝʪʫ 

ʽ ʟʘʚʜʘʥʥʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʨʦʟʨʦʙʠʚ ʦʨʠʛʽʥʘʣʴʥʽ ʪʘ ʟʘʩʚʦʾʚ  ̔ʚʠʢʦʨʠʩʪʘʚ ʥʝʦʙʭʽʜʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʨʘʭʫʥʢʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʧʨʦʚʽʚ ʚʽʜʙʽʨ ʪʘ ʢʘʤʝʨʘʣʴʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʙ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʜʽʡʩʥʠʚ 

ʤʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʟʘʛʘʣʴʥʠʚ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʦʪʨʠʤʘʥʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʩʬʦʨʤʫʣʶʚʘʚ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʪʘ ʚʠʩʥʦʚʢʠ, ʦʩʦʙʠʩʪʦ ʪʘ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʧʽʜʛʦʪʫʚʘʚ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʦʩʥʦʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʇʨʘʚʘ ʩʧʽʚʘʚʪʦʨʽʚ ʧʫʙʣʽʢʘʮʽʾ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 

ʜʠʩʝʨʪʘʮʽʾ ʥʝ ʧʦʨʫʰʝʥʽ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ɯ, ɯɯ ʪʘ VIII ʟôʾ ʟʜʘʭ 

ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 1993, 1997, 2019), ʥʘ 30-̔ ʡ, 31-̔ ʡ, 32-

ʽʡ, 34-̔ ʡ, 35-̔ ʡ, 36-̔ ʡ, 37-̔ ʡ, 38-̔ ʡ ʪʘ 39-̔ ʡ ʢʦʥʬʝʨʝʥʮʽʷʭ ʄʽʞʥʘʨʦʜʥʦʾ ʘʩʦʮʽʘʮʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ɼʫʥʘʶ (International Association for Danube Research (IAD)) (ɿʫʦʩ, 
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ʐʚʝʡʮʘʨʽʷ, 1994; ɹʘʡʷ, ʋʛʦʨʱʠʥʘ, 1996; ɺʽʜʝʥʴ, ɸʚʩʪʨʽʷ, 1997; ʊʫʣʴʯʘ, ʈʫʤʫʥʽʷ, 

2002; ʅʦʚʽ ʉʘʜ, ʉʝʨʙʽʷ, 2004; ɺʽʜʝʥʴ, ɸʚʩʪʨʽʷ, 2006; ʂʠʰʠʥʽʚ, ʄʦʣʜʦʚʘ, 2008; 

ɼʨʝʟʜʝʥ, ʅʽʤʝʯʯʠʥʘ, 2010; ʉʝʥʪʝʥʜʨʝ, ʋʛʦʨʱʠʥʘ, 2012); ʥʘ 18-ʤʫ ʪʘ 19-ʤʫ 

ʅʘʮ̔ʦʥʘʣʴʥʠʭ ʤʘʣʘʢʦʣʦʛʽʯʥʠʭ ʩʝʤʽʥʘʨʘʭ (ʐʝʮʠʥ, ʇʦʣʴʱʘ, 2002; ʉʣʫʮʴʢ, ʇʦʣʴʱʘ, 

2003); ʥʘ ʖʚʽʣʝʡʥʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽ,ʾ ʧʨʠʩʚʷʯʝʥʽʡ 70-ʨʽʯʯʶ ʫʪʚʦʨʝʥʥʷ 

ʆʜʝʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʆʜʝʩʘ, 2002); ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʧʨʠʩʚʷʯʝʥʽʡ 80-ʨʽʯʯʫ ʂʘʥʽʚʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ (ʂʘʥʽʚ, 2003); ʥʘ 

ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʠʜʨʦʙʠʦʣʦʛʠʠ. ʇʝʨʩʧʝʢʪʠʚʳ, 

ʧʫʪʠ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡè (ʍʝʨʩʦʥ, 2006); ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʥʠʪʦʨʠʥʛ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʨʝʜè (ʉʠʤʬʝʨʦʧʦʣʴ, 2008); 

ʥʘ ʄʽʞʥʘʨʦʞʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çEnvironmental Research and Mitigation of Water 

Pollution in Romania and in the Lower Danube Regionè (ɹʫʭʘʨʝʩʪ, ʈʫʤʫʥʽʷ, 2008); ʥʘ 

ɯV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ 

ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷè (ʍʘʨʢʽʚ, 2008); ʥʘ 19th Annual Meeting çProtecting ecosystem 

health: facing the challenge of a globally changing environment. SETAC Europeè 

(Gºteborg, 2009); ʥʘ ɯɯɯ ʄʞ̔ʥʘʨʦʜʥʡ̔ ʢʦʥʬʝʨʝʥʮʽʾ çʇʝʨʩʧʝʢʪʠʚʳ, ʧʫʪʠ ʠ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʡè (ʍʝʨʩʦʥ, 2012), ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 95-ʪʠ 

ʨʽʯʥʦʤʫ ʶʚʽʣʝʶ ʘʢʘʜʝʤʽʢʘ ʅɸʅ ʋʢʨʘʾʥʠ ʖʚʝʥʘʣʽʷ ʇʝʪʨʦʚʠʯʘ ɿʘʡʮʝʚʘ 

çɼʦʩʷʛʥʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷè (ʆʜʝʩʘ, 2019); ʥʘ 28 ʢʦʥʬʝʨʝʥʮʽʾ ʇʨʠʜʫʥʘʡʩʴʢʠʭ ʢʨʘʾʥ çOn hydrological 

forecasting and hydrological bases ʦf water managementè (ʂʠʾʚ, 2019). 

ʇʫʙʣʽʢʘʮʽʾ: ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜʦʙʨʘʞʝʥʦ ʚ 62 

ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʽʟ ʥʠʭ 8 ʢʦʣʝʢʪʠʚʥʠʭ ʤʦʥʦʛʨʘʬʽʡ, 41 ʨʦʙʦʪʘ ï ʫ 

ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ Web of Science Core Collection 

ʪʘ/ʘʙʦ Scopus, ʟ ʷʢʠʭ 3 ʩʪʘʪʪʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʞʫʨʥʘʣʽ 1-ʛʦ ʢʚʘʨʪʠʣʶ (Marine 

Pollution Bulletin), 1 ʩʪʘʪʪʷ ï ʚ ʞʫʨʥʘʣʽ 2-ʛʦ ʢʚʘʨʪʠʣʶ (Aquatic Invasions) ʪʘ 16 

ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ 3-ʛʦ ʢʚʘʨʪʠʣʶ (Acta Zoologica Bulgarica, Hydrobiol. Journal). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʚʦʩʴʤʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 4 

ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 499 ʩʪʦʨʽʥʢʘʭ, ʽʟ ʥʠʭ 278 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 
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77 ʨʠʩʫʥʢʽʚ ʪʘ 74 ʪʘʙʣʠʮʴ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʥʘʨʘʭʦʚʫʻ 420 

ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 41 ʩʪʦʨʽʥʮʽ, ʜʦʜʘʪʢʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 121 ʩʪʦʨʽʥʮʽ. 

ʇʦʜʷʢʘ. ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ ʥʘʫʢʦʚʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ, ʯʣʝʥʫ-

ʢʦʨʝʩʧʦʥʜʝʥʪʫ, ʜ.ʙ.ʥ., ʧʨʦʬʝʩʦʨʫ ʉ.ʆ.Üɸʬʘʥʘʩʴʻʚʫ, ʜ.ʙ.ʥ. ʛʦʣʦʚʥʦʤʫ ʥʘʫʢʦʚʦʤʫ 

ʩʧʽʚʨʦʙʽʪʥʠʢʫ ɺ.ɯ. ʖʨʠʰʠʥʮʶ, ʪʘ ʢ.ʙ.ʥ. ʂ.ɭ.Áɿʦʨʽʥʽʡ-ʉʘʭʘʨʦʚʽʡ ʟʘ ʜʦʧʦʤʦʛʫ ʚ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʦʬʦʨʤʣʝʥʥʽ ʨʦʙʦʪʠ ʪʘ ʟʘ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ. 
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ʈʆɿɼɯʃ 1 ɽʊɸʇʀ ʌʆʈʄʋɺɸʅʅʗ ɼɽʃʔʊʀ ɼʋʅɸʖ ʊɸ ɯʉʊʆʈɯʗ 

ɼʆʉʃɯɼɾɽʅʔ ɹɽʅʊʆʉʅʀʍ ɹɽɿʍʈɽɹɽʊʅʀʍ ɺ ʈɽɻɯʆʅɯ 

1.1 ɽʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʜʝʣʴʪʠ ɼʫʥʘʶ 

ɼʣʷ ʮʽʣʽʩʥʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʬʝʥʦʤʝʥʽʚ ʧʦʥʠʟʟʷ ɼʫʥʘʶ, 

ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʝ ʤʦʞʣʠʚʦ ʦʤʠʥʫʪʠ ʧʠʪʘʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʜʝʣʴʪʠ ʨʽʯʢʠ, ʾʾ ʨʦʟʚʠʪʢʫ 

ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ. ʇʦʯʘʪʦʢ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʛʽʦʥʫ ʥʘʧʝʚʥʝ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘ ʢʽʥʝʮʴ 19-ʛʦ ʩʪʦʣʽʪʪʷ, ʟ ʪʦʛʦ ʯʘʩʫ ʽ ʜʦʪʝʧʝʨ ʥʝ ʚʱʫʭʘʻ ʽʥʪʝʨʝʩ 

ʥʘʫʢʦʚʮʽʚ ʜʦ ʛʝʦʣʦʛʽʯʥʠʭ ʪʘʻʤʥʠʮʴ ʨʝʛʽʦʥʫ, ʽ ʭʦʯʘ ʚʞʝ ʦʧʫʙʣʽʢʦʚʘʥʽ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʥʝ ʚʠʚʯʝʥʦʛʦ ʥʝ ʩʪʘʻ ʤʝʥʰʝ. ɹʘʛʘʪʦ ʬʘʢʪʽʚ ʽ ʷʚʠʱ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʜʝʣʴʪʠ ɼʫʥʘʶ, ʽ ʧʦ ʩʴʦʛʦʜʥʽ ʥʝ ʦʪʨʠʤʘʣʠ ʟʘʜʦʚʽʣʴʥʠʭ ʧʦʷʩʥʝʥʴ, 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʥʝ ʟʘʚʞʜʠ ʫʟʛʦʜʞʝʥʽ. ɿʜʘʻʪʴʩʷ ʥʝʤʦʞʣʠʚʠʤ 

ʦʭʦʧʠʪʠ ʚʝʩʴ ʦʙʩʷʛ ʣʽʪʝʨʘʪʫʨʥʠʭ ʩʚʽʜʦʮʪʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʮʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ, ʪʦʤʫ ʪʫʪ 

ʤʠ ʟʫʧʠʥʷʻʤʦʩʴ ʣʠʰʝ ʥʘ ʘʥʘʣʽʟʽ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʣʘʜʝʥʠʭ ʪʽʣʴʢʠ ʚ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʨʦʙʣʝʥʠʭ ʥʠʞʯʝ ʫʟʘʛʘʣʴʥʝʥʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʘʛʦʤʽ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʴ ʥʘʰʦʾ ʨʦʙʦʪʠ [35, 46, 90, 97, 122-

124, 126, 128, 129, 137, 162, 188, 234]. 

ʌʦʨʤʫʚʘʥʥʷ ʜʝʣʴʪʠ ʨʦʟʧʦʯʘʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʨʠʙʣʠʟʥʦ 2,6 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ. ʋ ʚʝʣʠʢʽʡ ʤʦʨʩʴʢʽʡ ʟʘʪʦʮʽ ʦʙʤʝʞʝʥʽʡ ʢʦʨʽʥʥʠʤʠ 

ʙʝʨʝʛʘʤʠ (ɼʦʙʨʫʜʞʩʢɹʝ ʪʘ ɹʫʜʞʘʢʩʢɹʝ ʧʣʘʪʘ) ʦʩʽʜʘʣʠ ʪʘ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʧʨʠʥʝʩʝʥʽ 

ʨʯ̔ʢʦʶ ʟʘʚʠʩʽ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʥʘʥʦʩʽʚ ʪʘ ʟʘʚʠʩʽ ʻ ʭʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪ ʁʩʪʦʢʫ ɼʫʥʘʶ. ɿ ʪʦʛʦ ʯʘʩʫ ʨʦʟʚʠʪʦʢ ʜʝʣʴʪʠ ʪʘ ʣʽʥʽʶ ʾʾ ʢʦʨʜʦʥʽʚ 

ʦʙʫʤʦʚʣʶʚʘʣʘ ʥʠʟʢʘ ʪʨʘʥʩʛʨʝʩʽʡ ʪʘ ʨʝʛʨʝʩʽʡ, ʱʦ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʣʠ ʾʾ ʦʙʨʠʩʠ. ʄʦʨʝ 

ʧʽʜʽʡʤʘʣʦʩʷ ʜʦ ʩʫʯʘʩʥʦʛʦ ʛʠʨʣʘ ʉʽʨʝʪʘ (ʚ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʾ ʪʨʘʥʩʛʨʝʩʽʾ) ʪʘ 

ʚʽʜʩʪʫʧʘʣʦ ʩʭʽʜʥʽʰʝ ʥʠʥʽʰʥʴʦʾ ʛʨʘʥʠʮʽ (ʚ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʾ ʨʝʛʨʝʩʽʾ), ɼʫʥʘʡ 

ʧʨʦʩʫʚʘʚʩʷ ʥʘ ʩʭʽʜ ʧʦ ʤʽʨʽ ʥʘʧʦʚʥʝʥʥʷ ʤʦʨʩʴʢʦʾ ʟʘʪʦʢʠ ʧʨʠʚʥʝʩʝʥʠʤ ʨʽʯʢʦʶ 

ʤʘʪʝʨʽʘʣʦʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʜʝʣʴʪʠ ʧʨʦʭʦʜʠʣʦ ʡ ʧʨʦʭʦʜʠʪʴ ʥʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʨʩʴʢʠʭ ʧʨʠʧʣʠʚʽʚ, ʥʝʚʝʣʠʢʠʭ 

ʛʣʠʙʠʥ ʚ ʟʦʥʽ ʤʦʨʩʴʢʠʭ ʛʠʨʣ ʪʘ ʥʘʷʚʥʦʩʪʽ ʫʟʜʦʚʞ ʙʝʨʝʛʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘʥʦʩʽʚ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʜʦ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ. ʌʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʜʝʣʴʪʠ ʡʤʦʚʽʨʥʦ 
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ʧʦʯʘʣʦʩʷ 5000ï6000 ʨʦʢʽʚ ʪʦʤʫ ʚ ʧʝʨʽʦʜ ʦʩʪʘʥʥʴʦʾ ʟʥʘʯʥʦʾ ʪʨʘʥʩʛʨʝʩʽʾ: ʧʦʤʽʞ 

ʢʦʨʽʥʥʠʤʠ ʙʝʨʝʛʘʤʠ ʟʘʪʦʢʠ ʜʦ ʷʢʦʾ ʚʧʘʜʘʚ ɼʫʥʘʡ, ʫʪʚʦʨʠʣʘʩʷ ʧʦʪʫʞʥʘ ʤʦʨʩʴʢʘ 

ʢʦʩʘ, ʟʘʪʦʢʘ ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʟʘʧʦʚʥʶʚʘʪʠʩʴ ʨʽʯʢʦʚʠʤʠ ʥʘʥʦʩʘʤʠ ʪʘ ʟʘʚʠʩʷʤʠ, ʘ 

ʨʯ̔ʢʘ ʬʦʨʤʫʚʘʪʠ ʢʨʽʟʴ ʥʠʭ ʧʨʦʭʦʜʠ ʨʫʢʘʚʘ-ʛʠʨʣʘ, ʨʦʟʧʦʯʘʣʘʩʷ ʪʘʢ ʟʚʘʥʘ ñʣʘʛʫʥʥʘ 

ʩʪʘʜʽʷò, ʜʝʣʴʪʘ ʚʠʧʦʚʥʝʥʥʷ. 

ʉʧʦʯʘʪʢʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʝ ʦʜʥʝ ʛʠʨʣʦ (ʧʦʧʝʨʝʜʥʠʢ ɻʝʦʨʛʽʻʚʩʴʢʦʛʦ ʨʫʢʘʚʘ), 

ʷʢʠʤ ʦʩʥʦʚʥʠʡ ʧʦʪʽʢ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʪʘʤ ʘʢʪʠʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʥʦʩʽʚ ʪʘ ʟʘʚʠʩʽ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʽʣʴʥʽʡ ʪʝʯʽʾ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʧʽʚʥʽʯʥʽʰʝ (ʚʠʱʝ) ʫʪʚʦʨʶʻʪʴʩʷ ʜʨʫʛʠʡ ʨʫʢʘʚ (ʧʦʧʝʨʝʜʥʠʢ ʉʫʣʠʥʩʴʢʦʛʦ 

ʨʫʢʘʚʘ), ʷʢʠʡ ʙʝʨʝ ʥʘ ʩʝʙʝ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚʦʜʥʦʛʦ ʩʪʦʢʫ. ʈʦʣʴ ʫ ʨʦʟʧʦʜʽʣʽ ʩʪʦʢʫ 

ʮʠʤʠ ʨʫʢʘʚʘʤʠ ʟʤʽʥʁʚʘʣʘʩɹ ʘʞ ʜʦ ʫʪʚʦʨʝʥʥʷ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ. ɼʦʧʦʢʠ ɼʫʥʘʡ 

ʽʩʥʫʚʘʚ ʫ ʣʘʛʫʥʥʽʡ ʩʪʘʜʽʾ, ʟʘʧʦʚʥʶʚʘʚ ʥʘʥʦʩʘʤʠ ʚʝʣʠʢʫ ʜʝʧʨʝʩʽʶ (ʣʘʛʫʥʫ ʊʫʣʴʯʘ), 

ʪʦʙʪʦ ʪʝʨʠʪʦʨʽʶ, ʷʢʫ ʟʘʨʘʟ ʟʘʡʤʘʻ ʩʫʯʘʩʥʘ ʜʝʣʴʪʘ, ʡʦʛʦ ʨʫʢʘʚʘ ʚʽʜʥʦʩʥʦ ʚʽʣʴʥʦ 

ʧʝʨʝʤʽʱʫʚʘʣʠʩʷ ʚ ʾʾ ʤʝʞʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʪʚʦʨʝʥʠʭ ʨʽʯʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʧʝʨʝʰʢʦʜ ʽ ʟʤʽʥʶʚʘʣʠ ʩʚʦʶ ʧʦʪʫʞʥʩ̔ʪɹ. 

ʅʘʩʪʫʧʥʦʶ ʩʪʘʜʽʻʶ ʨʦʟʚʠʪʢʫ ʜʝʣʴʪʠ ʙʫʣʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʂʽʣ̔ʡʩʴʢʦʛʦ ʨʫʢʘʚʘ (ʦʨʽʻʥʪʦʚʥʦ ʍɯɯïʍɯɯɯ ʩʪʦʨʽʯʯʷ), ʷʢʠʡ ʧʨʠʡʤʘʚ ʜʦ 70% ʚʦʜʥʦʛʦ 

ʩʪʦʢʫ ɼʫʥʘʶ. ʇʨʠʯʠʥʠ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʪʦʯʥʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ, ʮʝ ʤʦʛʣʦ ʙʫʪʠ ʫ 

ʟʚôʷʟʢʫ ʟ ʦʧʫʩʢʘʥʥʷʤ ɹʫʜʞʘʢʩʴʢʦʛʦ ʧʣʦʩʢʦʛʽʨ'ʷ, ʘʙʦ ʧʽʜʥʷʪʪʷʤ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ 

ʜʝʣʴʪʠ, ʘʙʦ ʩʫʪʪʻʚʠʤ ʦʧʦʨʦʤ ʧʦʪʦʢʘʤ ʽʥʰʠʭ ʦʩʥʦʚʥʠʭ ʨʫʢʘʚʽʚ, ʪʦʱʦ. ɺ ʤʽʩʮʽ 

ʙʽʬʫʨʢʘʮʽʾ (ɯʟʤʘʾʣʴʩʴʢʠʡ ʏʘʪʘʣ) ʦʩʥʦʚʥʝ ʨʫʩʣʦ ɼʫʥʘʶ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 

ʊʫʣʴʯʠʥʩʴʢʠʡ ʪʘ ʂʽʣʽʡʩʴʢʠʡ ʨʫʢʘʚʠ. ʆʩʪʘʥʥʽʡ ʩʧʦʯʘʪʢʫ ʧʨʷʤʫʚʘʚ ʥʘ ʧʽʚʥʽʯ ʜʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʘʡʦʥʽ ʤ. ɯʟʤʘʾʣ ʢʦʨʽʥʥʠʭ ʧʦʨʜ̔ ɹʫʜʞʘʢʩʴʢʦʛʦ ʧʣʘʪʦ, ʚʟʜʦʚʞ 

ʛʨʘʥʠʮʴ ʷʢʦʛʦ ʨʫʢʘʚ ʟʚʝʨʥʫʚ ʥʘ ʩʭʽʜ, ʽ ʥʠʞʯʝ ɯʟʤʘʾʣʘ, ʧʨʦʨʚʘʚʰʠ ʛʨʷʜʫ ʉʪʽʧʦʢ, 

ʧʦʪʨʘʧʠʚ ʫ ʂʽʣʽʡʩʴʢʝ ʦʟʝʨʦ, ʟʘʧʦʚʥʠʚ ʡʦʛʦ ʩʚʦʾʤʠ ʥʘʥʦʩʘʤʠ ʪʘ ʟʘʚʠʩʷʤʠ ʪʘ 

ʩʬʦʨʤʫʚʘʚ ʪʫʪ ʩʚʦʶ ʧʝʨʰʫ ʜʝʣʴʪʫ. ɰʾ ʩʭʽʜʥʠʡ ʢʦʨʜʦʥ ʙʫʚ ʦʢʨʝʩʣʝʥʠʡ ʂʽʣʽʡʩʴʢʦʶ 

ʛʨʷʜʦʶ. ɿʘ ʂʽʣʽʡʩʴʢʦʶ ʛʨʷʜʦʶ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʝ ɺʠʣʢʽʚʩʴʢʝ ʦʟʝʨʦ, ʚʽʜʦʢʨʝʤʣʝʥʝ 

ʚʽʜ ʤʦʨʷ ɾʝʙʨʠʷʥʩʴʢʦʶ ʛʨʷʜʦʶ. ʉʘʤʝ ʪʫʪ ʚʠʥʠʢʣʘ ʜʨʫʛʘ ʜʝʣʴʪʘ ɼʫʥʘʶ. ɺʽʨʦʛʽʜʥʦ 

ʦʟʝʨʘ ʩʧʦʣʫʯʘʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʤʦʨʝʤ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ 
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ʽʩʥʫʚʘʥʥʷ ʱʝ ʚ ʍɯɯ ʩʪʦʨʽʯʯʽ ʥʘ ʤʽʩʮʽ ʩʫʯʘʩʥʦʛʦ ɯʟʤʘʾʣʘ ʜʨʝʚʥʴʦʾ ɻʝʥʫʝʟʴʢʦʾ ʬʦʨʪʝʮʽ, 

ʷʢʘ ʟʘ ʣʦʛʽʢʦʶ ʤʘʣʘ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʙʝʨʝʟʽ ʚʦʜʦʡʤʠ, ʱʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʤʦʨʝʤ. 

ʆʙʠʜʚʽ ʚʥʫʪʨʽʰʥʽ ʜʝʣʴʪʠ ʧʨʦʡʰʣʠ ʟʘʢʦʥʦʤʽʨʥʽ ʬʘʟʠ ʬʦʨʤʫʚʘʥʥʷ ʜʝʣʴʪ 

ʚʠʧʦʚʥʝʥʥʷ ʪʘ ʫ ʩʝʨʝʜʠʥʽ ʍVɯɯɯ ʩʪʦʨʽʯʯʷ ʨʽʯʢʦʚʽ ʥʘʥʦʩʠ ʢʨʽʟʴ ʧʨʦʪʦʢʫ (ʧʨʦʨʘʥ) 

ʧʦʯʘʣʠ ʥʘʜʭʦʜʠʪʠ ʚ ʤʦʨʝ. ʇʦʯʘʣʦʩʴ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ ʜʝʣʴʪʠ ï ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʩʪʦʢʫ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ (ʜʦ 70ï72% ʩʪʦʢʫ ɼʫʥʘʶ) 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XIX ʩʪʦʣʽʪʪʷ, ʚ ʧʨʦʪʠʚʘʛʫ ʟʤʝʥʰʝʥʥʶ 

ʩʫʤʽʞʥʦʛʦ ʊʫʣʴʯʠʥʩʴʢʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʩʪʦʢʫ ʉʫʣʠʥʩʴʢʦʛʦ ʨʫʢʘʚʘ 

ʟʘʣʠʰʘʣʘʩʴ ʩʪʘʙʽʣʴʥʦʶ, ʘ ɻʝʦʨʛʽʾʚʩʴʢʦʛʦ ʟʥʠʞʫʚʘʣʘʩʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʘʩʰʪʘʙʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʉʫʣʠʥʩʴʢʦʤʫ ʨʫʢʘʚʽ ʫ 1868ï1902 ʨʨ. ʡʦʛʦ 

ʜʦʚʞʠʥʘ ʙʫʣʘ ʩʠʣʴʥʦ ʩʢʦʨʦʯʝʥʘ, ʘ ʛʣʠʙʠʥʘ ʟʙʽʣʴʰʝʥʘ. ʎʝ ʚʠʢʣʠʢʘʣʦ ʜʦʚʦʣʽ ʨʽʟʢʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʩʪʦʢʫ ʉʫʣʠʥʩʴʢʦʛʦ ʨʫʢʘʚʘ, ʘ ʨʘʟʦʤ ʟ ʥʠʤ ʽ ʊʫʣʴʯʠʥʩʴʢʦʛʦ, ʟʘ 

ʨʘʭʫʥʦʢ ʂʽʣʽʡʩʴʢʦʛʦ. ʇʦʚʽʣʴʥʝ ʟʥʠʞʝʥʥʷ ʚʦʜʥʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ ʨʦʟʧʦʯʘʣʦʩʷ ʚ 

ʧʝʨʰʦʤʫ ʜʝʩʷʪʠʨʽʯʯʽ ʍʍ ʩʪʦʨʽʯʯʷ ʪʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʦ ʩʴʦʛʦʜʥʽ, ʪʦʙʪʦ ʚʞʝ ʙʽʣʴʰ 

ʥʽʞ ʩʪʦ ʨʦʢʽʚ; 

ɼʦʜʘʪʢʦʚʠʤ ʽʤʧʫʣʴʩʦʤ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʦʜʥʦʩʪʽ ʚʦʜʦʪʦʢʽʚ ʚ ʨʫʤʫʥʩʴʢʽʡ 

ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ ʩʪʘʣʠ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʨʦʙʦʪʠ ʚ ɻʝʦʨʛʽʾʚʩʴʢʦʤʫ ʨʫʢʘʚʽ 1981ï1992 ʨʨ. 

(ʩʧʨʷʤʣʝʥʥʷ ʡʦʛʦ ʟʘʚʝʨʪʽʚ ʪʘ ʨʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ ʜʦʚʞʠʥʠ), ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʦʢʫ ʊʫʣʴʯʠʥʩʴʢʦʛʦ ʨʫʢʘʚʘ ʪʘ ʟʤʝʥʰʝʥʥʷ ï ʂʽʣʽʡʩʴʢʦʛʦ. 

ʑʝ ʦʜʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʩʧʨʠʷʻ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʩʪʦʢʫ, ʻ ʩʧʦʨʫʜʞʝʥʥʷ ʚ ʤʽʩʮʽ 

ʙʽʬʫʨʢʘʮʽʾ ɼʫʥʘʶ (ɯʟʤʘʾʣʴʩʴʢʠʡ ʏʘʪʘʣ) ʩʪʨʫʤʝʥʝʩʧʨʷʤʦʚʫʶʯʦ ʾ ʜʘʤʙʠ, ʷʢʘ 

"ʚʽʜʙʠʚʘʻ" ʧʦʪʽʢ ʥʘ ʢʦʨʠʩʪʴ ʊʫʣʴʯʠʥʩʴʢʦʛʦ ʨʫʢʘʚʘ. ʗʢ ʥʘʩʣʽʜʦʢ ʮʠʭ ʜʽʡ ʩʪʽʢ 

ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʧʦʩʪʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ (ʜʦ 52% ʫ 2001ï2003 ʨʨ.), ̔  ʟʘ ʧʨʦʛʥʦʟʘʤʠ 

ʤʦʞʣʠʚʝ ʽ ʧʦʜʘʣʴʰʝ ʡʦʛʦ ʧʘʜʽʥʥʷ ʜʦ 47% [232]. 

ʇʝʨʝʭʦʧʠʚʰʠ ʦʩʥʦʚʥʠʡ ʩʪʽʢ ʥʘ ʩʝʙʝ, ʂʽʣʽʡʩʴʢʽʡ ʨʫʢʘʚ ʜʦ ʩʝʨʝʜʠʥʠ ʍɯʍ 

ʩʪʦʨʽʯʯʷ ʟʦʩʝʨʝʜʞʫʚʘʚ ʜʦ 72% ʩʪʦʢʫ ʪʘ ʥʘʥʦʩʽʚ, ʚʠʥʦʩ ʦʩʪʘʥʥʽʭ ʪʘ ʟʘʚʠʩʽ ʥʘ 

ʧʝʨʝʜʛʠʨʣʦʚʝ ʫʟʤʦʨôʷ ʩʧʨʠʷʚ ʰʚʠʜʢʦʤʫ ʨʦʩʪʫ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʽʜʦʤʦ [35], ʱʦ ʫ 

ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʤʦʨʩʴʢʘ ʜʝʣʴʪʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʧʨʦʡʰʣʘ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, 

ʢʽʣʴʢʽʩʪʴ ʨʫʢʘʚʽʚ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 56 ʫ 1889 ʨ. ʜʦ 12 ʩʫʯʘʩʥʠʭ. ɿ ʧʦʯʘʪʢʫ ʍʍ 

ʩʪʦʨʽʯʯʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʩʪʦʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʽʣʴʢʦʩʪʽ ʥʘʥʦʩʽʚ ʪʘ ʟʘʚʠʩʽ ʟ 
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ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ, ʱʦ ʧʦʟʥʘʯʠʣʦʩʴ ʥʘ ʡʦʛʦ ñʙʫʜʽʚʝʣʴʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽò. 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʣʦʨʫʢʘʚʥʽʩʪʶ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʨʦʩʪʫ ʪʝʨʠʪʦʨʽʾ ʤʦʨʩʴʢʦʾ ʜʝʣʴʪʠ [35], ʚ̔ ʜʙʫʣʦʩ ɹʚʽʜʤʠʨʘʥʥʷ ʙʘʛʘʪʴʦʭ ʨʫʢʘʚʽʚ, ʾʭ 

ʦʙʤʽʣʽʥʥʷ, ʟʘʨʦʩʪʘʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʧʣʘʚʥʽ. ʋ ʤʘʣʦʨʫʢʘʚʥʽʡ ʜʝʣʴʪʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʟʘʪʦʢ, ʚʽʜʧʦʚʽʜʥʦ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʦʤʫ [114] ʪʘ 

ʂ.ʂ. ɿʝʨʦʚʫ [64] ʤʦʨʩʴʢʽ ʟʘʪʦʢʠ ʚʠʥʠʢʘʣʠ ʫʟʜʦʚʞ ʟʦʚʥʽʰʥʴʦʛʦ ʢʨʘʶ ʜʝʣʴʪʠ ʧʦʤʽʞ 

ʜʚʦʤʘ ʨʫʢʘʚʘʤʠ, ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʥʦʩʫ ʟʘʚʠʩʽ ʪʘ ʥʘʥʦʩʽʚ ʧʨʠʨʫʩʣʦʚʽ 

ʜʽʣʷʥʢʠ ʚʠʩʫʚʘʣʠʩʷ ʥʘ ʫʟʤʦʨôʷ ʰʚʠʜʰʝ ʥʽʞ ʜʽʣʷʥʢʠ ʤʽʞ ʨʫʢʘʚʘʤʠ, ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ 

ʧʨʠʡʤʘʣʘ ʫʚʽʛʥʫʪʫ ʬʦʨʤʫ, ʜʘʣʽ ʧʦʧʝʨʝʜʫ ʟʘʪʦʢ ʧʦʩʪʫʧʦʚʦ ʥʘʨʦʩʪʘʣʠ ʧʽʱʘʥʽ ʙʘʨʠ, 

ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʟʘʪʦʢʫ ʚʽʜ ʤʦʨʷ. ɿʽ ʩʢʦʨʦʯʝʥʥʷʤ ʩʪʦʢʫ ʟ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʘʪʦʢ ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ, ʟʘʨʘʟ ʩʧʦʯʘʪʢʫ ʧʘʨʘʣʝʣʴʥʦ 

ʫʟʙʝʨʝʞʞʶ ʧʽʜʽʡʤʘʻʪʴʩʷ ʧʽʱʘʥʠʡ ʙʘʨ, ʘ ʥʘʜʘʣʽ ʥʘ ʧʦʚʝʨʭʥʶ ʚʞʝ ʚʠʭʦʜʷʪʴ ʨʫʩʣʦʚʽ 

ʜʽʣʷʥʢʠ, ʪʦʙʪʦ ʟʤʽʥʶʻʪʴʩʷ ʨʦʣʴ ʛʠʨʣʦʚʠʭ ʪʘ ʫʟʜʦʚʞʙʝʨʝʛʦʚʠʭ ʥʘʥʦʩʽʚ [127]. ʅʘ 

ʥʘʰʠʭ ʦʯʘʭ ʧʨʦʡʰʣʦ ʚʠʥʠʢʥʝʥʥʷ, ʥʘ ʧʦʯʘʪʢʫ ʥʫʣʴʦʚʠʭ ʨʦʢʽʚ ʢʦʩʠ ʇʪʘʰʠʥʦʾ, ʱʦ 

ʚʜ̔ʦʢʨʝʤʠʣʘ ʟʘʪʦʢʫ ɹʠʩʪʨʠʡ ʂʫʪ ʧʦʤʽʞ ʨʫʢʘʚʘʤʠ ɹʠʩʪʨʠʡ ʪʘ ɺʦʩʪʦʯʥʠʡ, ʪʘ ʾʾ 

ʧʦʩʪʫʧʦʚʝ ʟʤʠʢʘʥʥʷ ʟ ʙʝʨʝʛʦʚʦʶ ʣʽʥʽʻʶ, ʩʴʦʛʦʜʥʽ ʟʘʪʦʢʘ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʥʠʟʢʫ 

ʫʦʩʦʙʣʝʥʠʭ ʦʟʝʨʝʮʴ, ʷʢʽ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʯʘʩʽ ʚʽʨʦʛʽʜʥʦ ʧʝʨʝʪʚʦʨʷʪʴʩʷ ʚ ʧʣʘʚʥʽ. 

ʇʨʦʪʝ ʟʦʚʥʽʰʥʷ, ʘʙʦ ʤʦʨʩʴʢʘ ʜʝʣʴʪʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ï ʥʘʡʤʦʣʦʜʰʘ ʟʘ 

ʚʽʢʦʤ, ʨʦʟʪʘʰʦʚʘʥʘ ʥʠʞʯʝ ʤ. ɺʠʣʢʦʚʝ, ʟʘ ɺʠʣʢʽʚʩʴʢʠʤ ʧʝʨʝʢʘʪʦʤ, ʣʠʰʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦʶ ʜʽʣʷʥʢʦʶ, ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ, ʚʚʘʞʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʦʶ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʤʫ, ʨʝʢʨʝʘʮʽʡʥʦʤʫ ʧʣʘʥʽ, ʻ 

ʧʝʨʣʠʥʦʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʇʨʠʜʫʥʘʚôʷ ʽ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʙôʻʢʪʽʚ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʫʥʘʡʩʴʢʦʾ ʜʝʣʴʪʠ ʧʽʜʢʨʝʩʣʶ, 

ʱʦ ʥʘʚʽʪʴ ʚʨʘʭʦʚʫʶʯʠ ʾʾ ʜʦʚʦʣʽ ʜʠʥʘʤʽʯʥʝ ʫʪʚʦʨʝʥʥʷ, ʥʝʚʝʣʠʢʘ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʯʘʩʪʠʥʘ (ʟʦʚʥʽʰʥʷ ʜʝʣʴʪʘ ʂʽʣʽʡʩʢʦʛʦ ʨʫʢʘʚʘ) ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ, ʙʦ ʻ ʜʝʣʴʪʦʶ 

ʚʠʩʫʥʝʥʥʷ, ʜʝ ʧʨʦʮʝʩʠ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʪʘ ʥʘʟʝʤʥʠʭ ʦʙôʻʢʪʽʚ, ʧʣʘʚʥʝʚʦ-

ʣʽʪʦʨʘʣʴʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʽʦʪʦʧʽʚ, ʪʦʱʦ, ʧʨʦʭʦʜʷʪʴ ʥʘʙʘʛʘʪʦ 

ʘʢʪʠʚʥʽʰʝ. ʇʨʘʢʪʠʯʥʦ ʧʝʨʝʜ ʦʯʠʤʘ ʩʧʦʩʪʝʨʽʛʘʯʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷ, 

ʨʦʟʚʠʪʦʢ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʜʘʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ 
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ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʾʭ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʬʦʨʤʫʚʘʥʥʷ, 

ʝʚʦʣʶʮʽʶ ʪʘ ʚʟʘʻʤʦʜʽʶ ʙʽʦʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʰʣʷʭʠ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʣʦʛʦ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʷʢ 

ʥʝʚʽʜôʻʤʥʦʾ ʩʢʣʘʜʦʚʦʾ ʮʴʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʢʫʪʦʯʢʫ ʧʨʠʨʦʜʠ. ɿʘʫʚʘʞʫ, ʱʦ ʽ ʚ 

ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ, ʙʫʣʠ  ̔ʻ ʜʽʣʷʥʢʠ ʜʝʣʴʪʠ ʚʠʩʫʥʝʥʥʷ, ʟʘʨʘʟ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʜʝʣʴʪʽ ɻʝʦʨʛʽʾʚʩʴʢʦʛʦ ʨʫʢʘʚʘ, ʚʽʨʦʛʽʜʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʩʪʦʢʫ ʾʭ 

ʤʘʩʰʪʘʙʠ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠʩʷ. 

1.2 ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ 

ɺʠʚʯʝʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʛʠʨʣʦʚʦʾ ʜʽʣʷʥʢʠ ɼʫʥʘʶ, ʾʾ ʜʝʣʴʪʠ ʪʘ 

ʩʫʤʽʞʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʻ ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ: ʧʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ 

ʦʧʠʩʫ ʤʦʣʶʩʢʽʚ, ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʥʽʤʝʮʴʢʠʤʠ ʪʘ ʬʨʘʥʮʫʟʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʫ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʠ ʍɯʍ ʩʪʦʨʽʯʯʷ [268, 284]. ʇʦʜʘʣʴʰʽ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʥʮʷ ʍɯʍ ï ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʴ [61, 120, 153, 154] ʤʘʣʠ ʬʘʫʥʽʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʥʘʜʘʣʠ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ ʪʘʢʩʦʥʦʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʝʚʥʠʭ 

ʛʨʫʧ ʙʝʟʭʨʝʙʝʪʥʠʭ. ʆʣʝʢʩʽʡ ʆʩʪʨʦʫʤʦʚ [153, 154] ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ɼʫʥʘʶ, ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ, ʨʫʢʘʚʽʚ ʟʦʚʥʽʰʥʴʦʾ ʜʝʣʴʪʠ 

ɹʽʣʛʦʨʦʜʩʴʢʦʛʦ, ʇʦʣʫʥʦʯʥʦʛʦ, ʆʯʘʢʽʚʩʴʢʦʛʦ, ɸʥʢʫʜʽʥʦʚʘ ʪʘ ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʚʦʜʦʡʤ 

ʚʢʘʟʫʚʘʚ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʪʫʪ ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʝʣʽʢʪʦʚʦʾ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ 

ʬʘʫʥʠ, ʽ, ʟʦʢʨʝʤʘ, ʥʘ ʾʭ ʧʝʨʝʚʘʞʘʥʥʷ ʥʘ ʥʘʡʙʽʣʴʰ ʦʧʨʽʩʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʤʦʨʷ. ɺ 

ʨʦʙʦʪʽ ɺ.ʂ. ʉʦʚʽʥʩʴʢʦʛʦ [193] ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʦʥʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʝʨʝʚʘʞʥʦ ʨʘʢʦʧʦʜʽʙʥʠʭ. ɺ 1907 ʨʦʮʽ ʉ.ɸ.Áɿʝʨʥʦʚʠʤ ʧʨʦʚʝʜʝʥʘ 

ʝʢʩʧʝʜʠʮʽʷ ʚʽʜ ʤʦʨʷ ʜʦ ʣʠʤʘʥʫ ʗʣʧʫʛ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʟʽʙʨʘʥʘ ʯʠʩʝʣʴʥʘ ʢʦʣʝʢʮʽʷ 

ʤʦʣʶʩʢʽʚ [61], ʷʢʘ ʥʘʜʘʣʽ ʙʫʣʘ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʂ.ʁ. ʄʽʣʘʰʝʚʠʯʝʤ [120]: 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʙʦʨʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʣʠʰʝ ʥʘ ʜʚʦʭ ʩʪʘʥʮʽʷʭ (ʥʘ ʚʠʭʦʜʽ ʚ 

ʤʦʨʝ ʙʽʣʷ ʢʦʨʜʦʥʫ ɺʦʣʯʝʢ ʪʘ ʫ ʎʘʨʛʦʨʦʜʩʴʢʦʤʫ ʛʠʨʣʽ) ʟʘʛʘʣʴʥʠʡ ʧʝʨʝʣʽʢ ʩʢʣʘʣʠ 39 

ʚʠʜʽʚ ʤʦʣʶʩʢʽʚ. 

ʈʫʤʫʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʦʚʠʭ ʦʟʝʨ ʟʘʩʥʦʚʥʠʢʘ ʨʫʤʫʥʩʴʢʦʾ ʣʽʤʥʦʣʦʛʽʾ ɻʨʠʛʦʨʽʷ ɸʥʪʽʧʠ 

(Grigore Antipa), ʟʘʛʘʣʦʤ ʽʭʪʽʦʣʦʛʘ ʪʘ ʧʨʦʜʫʢʮʽʦʥʽʩʪʘ [284], ʷʢʠʡ ʥʘ ʟʣʘʤʽ ʍɯʍ ʪʘ 
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ʍʍ ʩʪʦʣʽʪʴ ʨʦʟʧʦʯʘʚ ʜʦʩʣʽʜʞʝʥʥʷ ʛʠʨʣʦʚʦʾ ʯʘʩʪʠʥʠ ɼʫʥʘʶ ʷʢ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʧʦʪʝʨʧʘʣʠ ʚʽʜ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʚʝʥʝʡ ʪʘ ʧʽʜʪʦʧʣʝʥʴ. ʋ 20-ʭ ʨʦʢʘʭ XX ʩʪʦʨʽʯʯʷ 

ʥʽʤʝʮʴʢʠʡ ʚʯʝʥʠʡ H. Spandl [397] ʟʨʦʙʠʚ ʦʧʠʩ ʙʽʣʴʰ ʥʽʞ 200 ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ ɼʫʥʘʶ. ʅʘʜʘʣʽ, ʚʢʣʶʯʥʦ ʧʦ 40-ʚ̔  ʨʦʢʠ ʬʘʫʥʽʩʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʨʫʤʫʥʩʴʢʽ ʩʧʝʮʽʘʣʽʩʪʠ [253, 274, 359]. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʩʠʣʠ ʧʝʨʝʚʘʞʥʦ ʬʘʫʥʽʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʦʢʨʝʤʠʭ ʛʨʫʧ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʧʝʨʰʠʤʠ ʫʟʘʛʘʣʴʥʝʥʥʷʤʠ ʱʦʜʦ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʝʣʴʪʠ ʪʘ ʾʾ ʫʟʤʦʨôʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ I. ɹʦʨʯʘ [260, 262].  

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽ ʢʦʤʧʣʝʢʩʥʽ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ 

ʜʽʣʷʥʮʽ ɼʫʥʘʶ ʪʘ ʚʝʣʠʢʠʭ ʦʟʝʨʘʭ ʛʠʨʣʦʚʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ 

ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɯʥʩʪʠʪʫʪʫ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʫ 1946 ʨʦʮʽ, ʦʜʨʘʟʫ ʧʽʩʣʷ 

ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʘ ʫ 1955 ʨʦʮʽ ʚʠʡʰʣʘ ʤʦʥʦʛʨʘʬʽʷ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʦʛʦ [114] 

ʫʟʘʛʘʣʴʥʶʶʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ 

ʜʝʣʴʪʽ ʜʦʥʥʠʭ, ʧʨʠʜʦʥʥʠʭ ʪʘ ʧʣʘʥʢʪʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʚ ʷʢʽʡ ʚ ʧʝʨʰʝ ʙʫʣʠ 

ʥʘʚʝʜʝʥʽ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʥʘʜʘʥʽ ʜʦʢʣʘʜʥʽ ʦʧʠʩʠ ʾʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʚ ʫ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʪʘ ʙʽʦʪʦʧʘʭ 

ʪʦʱʦ. ɺ ʨʦʙʦʪʽ ʧʦʨʫʰʝʥʽ ʧʠʪʘʥʥʷ ʛʝʥʝʟʠʩʫ ʜʝʣʴʪʠ ɼʫʥʘʶ ʽ ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʣʠʤʘʥʽʚ, 

ʦʧʠʩʘʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʥʘʚʝʜʝʥʦ ʾʭ ʧʝʨʝʣʽʢ, ʱʦ ʩʢʣʘʜʘʚ 412 ʚʠʜʽʚ. 

ɿʚʘʞʘʶʯʠ, ʱʦ ʤʘʪʝʨʽʘʣʠ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʦʛʦ ʙʫʣʠ ʟʽʙʨʘʥʽ ʤʘʡʞʝ 70 ʨʦʢʽʚ ʪʦʤʫ, ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, ʷʢʠʡ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʨʽʯʢʠ ʙʝʟ ʩʫʪʪʻʚʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʾʭ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʙʘʟʫ ʧʦʨʽʚʥʷʥʥʷ, 

ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʨʝʬʝʨʝʥʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʢʦʩʠʩʪʝʤ ʚ ʨʦʟʫʤʽʥʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ 

ɺʦʜʥʦʾ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ [28]. ɿ ʪʦʛʦ ʯʘʩʫ ʽ ʧʦ ʩʴʦʛʦʜʥʽ ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʥʝ 

ʧʨʠʧʠʥʷʻ ʩʠʩʪʝʤʘʪʠʯʥʽ ʚʩʝʙʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɼʫʥʘʶ.  

ʋʞʝ ʥʘʧʨʠʢʽʥʮʽ 50-ʠʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʠʭʦʜʠʪʴ ʤʦʥʦʛʨʘʬʽʯʥʘ ʟʙʽʨʢʘ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʢʨʘʾʥʩʴʢʦʾ ʜʽʣʷʥʢʠ ɼʫʥʘʶ, ʾʾ ʜʝʣʴʪʠ ʪʘ 

ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʣʠʤʘʥʽʚ, ʧʨʦʚʝʜʝʥʠʭ ɯʥʩʪʠʪʫʪʦʤ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʫ 1946ï1950 ʪʘ 1958ï

1959 ʨʦʢʘʭ, ʚ ʷʢʽʡ ʜʚʘ ʨʦʟʜʽʣʠ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

[143]. ɺ ʮʝʡ ʞʝ ʯʘʩ ʚʠʭʦʜʠʪʴ ʤʦʥʦʛʨʘʬʽʷ ʌ.ɼ.Üʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʦʛʦ [130] ʟ 
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ʜʦʢʣʘʜʥʠʤ ʘʥʘʣʽʟʦʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʚ 

ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ ʙʘʩʝʡʥʽ, ʥʘʨʘʟʽ ʡ ʫ ʧʦʥʠʟʟʽ ɼʫʥʘʶ. ʋ 60-ʭ ʨʦʢʘʭ ʍʍ 

ʩʪʦʨʽʯʯʷ ʜʦ ʚʠʚʯʝʥʥʷ ʬʘʫʥʠ ʜʝʣʴʪʠ ɼʫʥʘʶ ʜʦʣʫʯʘʣʠʩʴ ʩʧʝʮʽʘʣʽʩʪʠ ɿʦʦʣʦʛʽʯʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʈɸʅ ʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ: ʅ.ʇ. ʌʽʥʦʛʝʥʦʚʘ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʟʙʦʨʽʚ 

ʖ.ʄ.Áʄʘʨʢʦʚʩʴʢʦʛʦ ʪʘ ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʣʘ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʚʨʽʚ, ʧʦʜʘʥʠʡ ʥʝʶ ʧʝʨʝʣʽʢ ʩʪʘʥʦʚʠʣʠ 48 

ʚʠʜʽʚ [212, 213]. 

ʗʢʽʩʥʦ ʥʦʚʠʡ ʝʪʘʧ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʽ ɼʫʥʘʶ ʥʘʩʪʘʚ ʧʽʩʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚ 1956 ʨ. ʄʽʞʥʘʨʦʜʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ɼʫʥʘʶ (Internationale 

Arbeitsgevinschafl Donauforschung ï IAD). ɼʦ ʥʝʾ ʫʚʽʡʰʣʠ ʚʩʽ ʧʨʠʜʫʥʘʡʩʴʢʽ ʜʝʨʞʘʚʠ 

ʪʦʛʦ ʯʘʩʫ: ʌʈʅ, ɸʚʩʪʨʽʷ, ʏʝʭʦʩʣʦʚʘʯʯʠʥʘ, ʋʛʦʨʱʠʥʘ, ʖʛʦʩʣʘʚʽʷ, ɹʦʣʛʘʨʽʷ, 

ʈʫʤʫʥʽʷ, ʉʈʉʈ, ʘ ʪʘʢʦʞ ʐʚʝʡʮʘʨʽʷ, ʪʝʨʠʪʦʨʽʶ ʷʢʦʾ ʦʭʦʧʣʶʻ ʙʘʩʝʡʥ ʛʦʣʦʚʥʦʾ 

ʚʝʨʭʥʴʦʾ ʧʨʠʪʦʢʠ ɼʫʥʘʶ ï ʨ. ɯʥʥ. ɿʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ IAD ʩʪʘʚ ʤʦʞʣʠʚʠʡ 

ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʦʙʤʽʥ ʥʘʫʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʧʦʯʘʪʦʢ ʧʦʩʪʽʡʥʦʛʦ 

(ʦʜʠʥ ʨʘʟ ʥʘ 2 ʨʦʢʠ) ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. ʇʽʜ ʝʛʽʜʦʶ 

IAD ʙʫʣʠ ʚʠʜʘʥʽ ʷʢ ʟʙʽʨʥʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ ʪʘ ʪʝʟʠ ʢʦʥʬʝʨʝʥʮʽʡ, ʪʘʢ ʽ 

ʢʦʤʧʣʝʢʩʥʽ ʤʦʥʦʛʨʘʬʽʾ ʪʘ ʟʙʽʨʥʠʢʠ ʩʪʘʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʥʘ ʪʦʡ ʧʝʨʽʦʜ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: 

"ʃʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʫʥʘʷ" [95], "ʃʠʤʥʦʣʦʛʠʷ ɹʦʣʛʘʨʩʢʦʛʦ ʫʯʘʩʪʢʘ 

ʨʝʢʠ ɼʫʥʘʡ" [96], ï ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʨʦʚʽʜʥʦʛʦ 

ʛʽʙʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʟʘʡʤʘʣʠ ʚ ʥʠʭ ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝ [132, 184]. ʊʨʠ 

ʤʽʞʥʘʨʦʜʥʽ ʢʦʥʬʝʨʝʥʮʽʾ IAD ʧʨʦʡʰʣʠ ʫ 1967, 1977, 1991 ʨʨ. ʚ ʂʠʻʚʽ ʚ ɯʥʩʪʠʪʫʪʽ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ. 

ʈʫʤʫʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʟʘʟʥʘʯʘʶʪʴ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ IAD ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ɼʫʥʘʾ 

ʤʽʞʥʘʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ [284], ʥʘʨʘʟʽ ʙʫʣʠ ʧʨʦʜʦʚʞʝʥʽ ʡ ʜʦʩʣʽʜʞʝʥʥʷ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʨʦʙʦʪʠ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʪʘ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ ʯʘʩʦʤ ʚʩʝ 

ʙʽʣʴʰʝ ʥʘʙʫʚʘʶʪʴ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ [263, 270, 300-304, 372-378]. ɿ 

ʩʝʨʝʜʠʥʠ 70-ʭ ʧʝʨʝʚʘʞʥʘ ʫʚʘʛʘ ʚ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʚʠʚʯʝʥʥʽ ʫʛʨʫʧʦʚʘʥʴ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, 



48 

ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʦʢʨʝʤʠʭ ʜʦʤʽʥʫʶʯʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ, ʾʭ ʨʦʣʽ ʚ 

ʧʨʦʮʝʩʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾ [264-267, 320, 402].  

ʅʘʧʨʠʢʽʥʮʽ 60-ʭ ï ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʫʥʠ ʜʦʥʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʽ ʚ ʋʢʨʘʾʥʽ: ʚʠʭʦʜʷʪʴ ʨʦʙʦʪʠ ʃ.ʄ.Üɿʠʤʙʘʣʝʚʩʴʢʦʾ [65, 

66], ʧʨʠʩʚʷʯʝʥʽ ʙʝʟʭʨʝʙʝʪʥʠʤ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ, ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʤʦʥʦʛʨʘʬʽʷ 

ɺ.ɺ. ʇʦʣʽʱʫʢʘ "ɻiʜʨʦʬʘʫʥʘ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ" [165], ʧʦʙʫʜʦʚʘʥʘ ʷʢ 

ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ, ʪʘʢ ʽ ʚʟʷʪʠʭ ʟ ʙʘʛʘʪʴʦʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʟ, ʥʘʧʝʚʥʝ, ʥʘʡʧʦʚʥʽʰʠʤ ʥʘ ʪʦʡ ʯʘʩ ʧʝʨʝʣʽʢʦʤ ʚʦʜʥʠʭ ʪʘ ʙʽʣʷ ʚʦʜʥʠʭ 

ʪʚʘʨʠʥ; ʾʭ ʟʘʛʘʣʴʥʠʡ (ʨʘʟʦʤ ʟ ʟʦʦʧʣʘʥʢʪʦʥʦʤ) ʧʝʨʝʣʽʢ ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ 3 ʪʠʩ. ʚʠʜʽʚ. 

ɸʚʪʦʨʦʤ ʥʘʜʘʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʛʽʜʨʦʬʘʫʥʠ ʧʦʥʠʟʟʷ ɼʫʥʘʶ, 

ʧʨʦʚʝʜʝʥʦ ʨʘʡʦʥʫʚʘʥʥʷ ʟʘ ʩʢʣʘʜʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʦʢʨʝʤʠʭ ʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ, ʧʦʢʘʟʘʥʽ 

ʨʝʘʢʮʽʾ ʥʘ ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʭʦʨʦʥʠ 

ʛʽʜʨʦʙʽʦʥʪʽʚ. ʇʽʟʥʽʰʝ ɺ.ɺ. ʇʦʣʽʱʫʢ ʪʘ ɯ.ɻ.Üɻʘʨʘʩʝʚʠʯ [166] ʦʧʫʙʣʽʢʫʚʘʣʠ ʱʝ ʦʜʥʫ 

ʨʦʙʦʪʫ, ʜʝ ʧʨʠʚʝʜʝʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʬʘʫʥʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʠʟʢʠ ʚʦʜʦʡʤ 

ʙʘʩʝʡʥʫ ɼʫʥʘʶ ʚ ʡʦʛʦ ʥʠʞʥʽʡ ʪʝʯʽʾ. 

ʂʦʤʧʣʝʢʩʥʽ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʥʦʟʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, 

ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʯʘʩʪʽ ʚ ʧʨʦʮʝʩʘʭ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜ, ʷʢ ʯʘʩʪʠʥʠ ʢʦʤʧʣʝʢʩʥʠʭ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʫʟʘʛʘʣʴʥʶʶʯʦʾ 

ʥʘ ʪʦʡ ʧʝʨʽʦʜ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʇʨʠʜʫʥʘʚôʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ 80-ʭï90-ʭ ʛʛ. ʍʍ ʩʪʦʣʽʪʪʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʛʽʜʨʦʙʽʦʣʦʛʘ ʜ.ʙ.ʥ., ʧʨʦʬ. ʊ.ɸ. ʍʘʨʯʝʥʢʦ, ʟʘ ʾʭ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʡʰʣʘ ʥʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ, ʟʦʢʨʝʤʘ ʡ ʫʟʘʛʘʣʴʥʶʶʯʘ ʤʦʥʦʛʨʘʬʽʷ 

ñɻʠʜʨʦʵʢʦʣʦʛʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ɼʫʥʘʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʚʦʜʦʸʤʦʚò [37].  

ɿ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʷ ʨʦʟʧʦʯʘʚ ʩʚʦʶ ʥʘʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ 

ʚ ɯʥʩʪʠʪʫʪʽ ʛʽʜʨʦʙʽʦʣʦʛʽʾ, ʤʦʾ ʧʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ ɼʫʥʘʻʤ, ʧʝʨʰʘ 

ʝʢʩʧʝʜʠʮʽʷ ʫ ʜʘʣʝʢʦʤʫ 1982 ʨʦʮʽ ʙʫʣʘ ʩʘʤʝ ʥʘ ʇʨʠʜʫʥʘʚôʷ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʚʽʜʦʤʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʚ ʃʶʜʤʠʣʠ ɺʘʩʠʣʽʚʥʠ ʐʝʚʮʦʚʦʾ, ʊʘʨʘʩʘ 

ɸʥʜʨʽʡʦʚʠʯʘ ʍʘʨʯʝʥʢʘ, ʆʣʴʛʠ ʇʝʪʨʽʚʥʠ ʆʢʩʽʶʢ, ɻʘʣʠʥʠ ʄʠʢʦʣʘʾʚʥʠ ʆʣʽʡʥʠʢ ʚ 

ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʘ ʛʦʩʧʜʦʛʦʚʽʨʥʦʾ ʪʝʤʘʪʠʢʠ ʤʥʦʶ 
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ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʧʠʪʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʾʭ ʫʯʘʩʪʽ ʚ 

ʧʨʦʮʝʩʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʙʽʦʧʝʨʝʰʢʦʜ, ʙʽʦʽʥʜʠʢʘʮʽ ʾ

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʚʦʜ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʭʦʜʠʪʴ ʥʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ [4, 

140, 142, 222, 223, 310-312, 321, 335, 336, 384].  

ʋ 1988 ʨʦʮʽ ɯʥʩʪʠʪʫʪʦʤ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʟʘ ʫʯʘʩʪʽ ʪʘ ʧʽʜʪʨʠʤʮʽ IAD ʙʫʣʘ 

ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʝʨʰʘ ʤʽʞʥʘʨʦʜʥʘ ʝʢʩʧʝʜʠʮʽʷ, ʱʦ ʧʨʦʚʝʣʘ ʦʙʩʪʝʞʝʥʥʷ ɼʫʥʘʶ ʥʘ 

ʜʽʣʷʥʮʽ ʧʨʦʪʷʞʥʽʩʪʶ 2000 ʢʤ ʚʽʜ ʤ. ɺʠʣʢʦʚʝ ʜʦ ʤ. ɺʽʜʥʷ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʭʦʜʠʪʴ ʥʠʟʢʘ ʧʫʙʣʽʢʘʮʽʡ, ʟʦʢʨʝʤʘ ʡ ʫʟʘʛʘʣʴʥʶʶʯʘ ʤʦʥʦʛʨʘʬʽʷ 

ñɻʠʜʨʦʵʢʦʣʦʛʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ɼʫʥʘʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʚʦʜʦʸʤʦʚò [37], 

ʚʠʭʦʜʷʪʴ ʩʧʽʣʴʥʽ ʧʫʙʣʽʢʘʮʽʾ ʟ ʢʦʣʝʛʘʤʠ ʟ ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʢʨʘʾʥ, ʷʢ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʚʠʜʘʥʥʷʭ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ. ʅʘʧʝʚʥʝ, ʤʘʪʝʨʽʘʣʠ ʦʪʨʠʤʘʥʽ ʚ ʪʦʡ ʧʝʨʽʦʜ ʩʴʦʛʦʜʥʽ ʚʞʝ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʠʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʣʠʟʴʢʫ ʨʝʪʨʦʩʧʝʢʪʠʚʫ, ʧʝʨʽʦʜ 

ʥʘʡʙʽʣʴʰʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʨʽʯʢʠ ʪʘ ʾʾ ʜʝʣʴʪʠ. 

ʅʝʤʦʞʣʠʚʦ ʦʙʽʡʪʠ ʫʚʘʛʦʶ ʤʦʥʦʛʨʘʬʽʶ ɺ.ɺ. ʇʦʣʽʱʫʢʘ ʪʘ ɺ.ɺ. ʐʪʝʧʠ 

ñɯʩʪʦʨʠʯʥʘ ʙʽʦʛʝʦʛʨʘʬʽʷ ɼʫʥʘʶ ʘʙʦ ʅʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʴʦʛʦʜʝʥʥʷ ʫ ʩʚʽʪʣʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʝʣʠʢʦʾ ʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʢʠò[167]. ʂʥʠʛʘ ʧʨʠʩʚʷʯʝʥʘ ɼʫʥʘʶ, ʽʩʪʦʨʽʾ 

ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʟ ʘʥʪʠʯʥʠʭ ʯʘʩʽʚ ʧʦ ʩʴʦʛʦʜʝʥʥʷ, ʘʚʪʦʨʠ ʪʦʨʢʘʶʪʴʩʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʧʨʦʙʣʝʤ, ʷʢ ʩʢʘʟʘʥʦ ʚ ʘʥʦʪʘʮʽʾ ñʧʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʝ ʙʘʯʝʥʥʷ ʜʦʣʽ ʣʶʜʩʴʢʦʾ 

ʮʠʚʽʣʽʟʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʽʩʪʦʨʽʻʶ ɿʝʤʣʽ ʽ ʟ ʯʠʥʥʠʢʘʤʠ ʢʦʩʤʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷò, ʪʝʩʪ-ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʦ ɼʫʥʘʡ ʪʘ ʡʦʛʦ ʙʘʩʝʡʥ. ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʤʦʻʾ ʨʦʙʦʪʠ ʤʦʥʦʛʨʘʬʽʷ ʦʢʨʽʤ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʠʪʘʥʴ ʩʪʦʩʦʚʥʦ 

ʦʩʪʘʥʥʽʭ ʪʠʩʷʯʦʣʽʪʴ ʝʚʦʣʶʮʽʾ ʨʽʯʢʠ ʮʽʢʘʚʘ ʬʘʫʥʽʩʪʠʯʥʠʤʠ ʪʘ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤʠ 

ʩʚʽʜʦʮʪʚʘʤʠ, ʟʦʢʨʝʤʘ ʩʪʦʩʦʚʥʦ ʬʘʫʥʠ ʪʨʝʪʠʥʥʠʭ ʨʝʣʽʢʪʽʚ ʪʘ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ 

(ñʩʘʨʤʘʪʩʴʢʦʾò) ʬʘʫʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʨʠʙ. 

ʆʢʨʝʤʦ ʪʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʧʨʷʤʦʢ ʨʦʙʦʪ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʣʠʤʘʥʫ ʉʘʩʠʢ ʪʘ ʉʘʩʠʮʢɹʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʫ ʟʚôʷʟʢʫ ʟ ʟʘʧʣʘʥʦʚʘʥʠʤ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʤ ʛʽʜʨʦʙʫʜʽʚʥʠʮʪʚʦʤ ʥʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ ï ʩʧʦʨʫʜʞʝʥʥʷʤ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ɼʫʥʘʡïɼʥʽʧʨʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʜʫʥʘʡʩʴʢʦʶ ʚʦʜʦʶ ʜʣʷ ʟʨʦʰʫʚʘʥʥʷ ʪʘ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʥʠʟʢʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʄʦʨʩʴʢʠʡ ʣʠʤʘʥ ʉʘʩʠʢ ʧʝʨʝʪʚʦʨʝʥʠʡ 
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ʥʘ ʧʨʽʩʥʦʚʦʜʥʫ ʚʦʜʦʡʤʫ ʤʘʚ ʩʪʘʪʠ ʧʝʨʰʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ ʥʘ ʰʣʷʭʫ ʜʫʥʘʡʩʴʢʠʭ 

ʚʦʜ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɹʫʛʩʴʢʠʡ ʣʠʤʘʥ. ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʦʯʦʣʠʚ 

ʨʦʙʦʪʠ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʽ ʚʨʝʰʪʽ ʜʦʚʽʚ ʝʢʦʣʦʛʽʯʥʫ ʥʝʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʪʘ 

ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʝʢʪʫ. ʉʝʨʝʜ ʽʥʰʠʭ ʧʫʙʣʽʢʘʮʽʡ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʤʦʥʦʛʨʘʬʽʶ 

ñɹʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʉʘʩʳʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʩʣʦʚʠʷʭ ʝʛʦ 

ʦʧʨʝʩʥʝʥʠʷò [12], ʚʠʢʦʥʘʥʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʩʠʩʪʝʤʠ 

ʣʠʤʘʥʫ ʪʘ ʚʦʜʦʩʭʦʚʠʱʘ, ʜʝ ʜʦʢʣʘʜʥʦ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʘʙʽʦʪʠʯʥʦʛʦ (ʛʽʜʨʦʣʦʛʽʯʥʽ 

ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ) ʪʘ ʙʽʦʪʠʯʥʦʛʦ (ʚʠʱʘ ʚʦʜʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʧʣʘʥʢʪʦʥ, ʙʝʥʪʦʩ, 

ʽʭʪʽʦʬʘʫʥʘ) ʙʣʦʢʽʚ ʝʢʦʩʠʩʪʝʤʠ. ɺʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʥʫʪʨʽʰʥʴʦ ʚʦʜʦʻʤʥʠʤ 

ʧʨʦʮʝʩʘʤ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜ, ʙʽʦʧʨʦʜʫʢʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚʠʟʥʘʯʝʥʘ 

ʨʦʣʴ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʦʪʠ ʪʘ ʥʘ ʙʘʟʽ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʥʘ ʨʽʟʥʠʭ ʪʨʦʬʽʯʥʠʭ 

ʨʽʚʥʷʭ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʙʘʣʘʥʩʦʚʘ ʤʦʜʝʣʴ ʝʢʦʩʠʩʪʝʤʠ ʚʦʜʦʩʭʦʚʠʱʘ. ʇʦʙʫʜʫʚʘʚʰʠ 

ʧʨʽʩʥʦʚʦʜʥʫ ʚʦʜʦʡʤʫ ʥʘ ʤʽʩʮʽ ʩʦʣʦʥʦʛʦ (ʘ ʯʘʩʦʤ ʽ ʛʽʧʝʨʩʦʣʦʥʦʛʦ) ʣʠʤʘʥʫ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ (ʯʠ ʥʝʜʦʮʽʣʴʥʽʩʪʴ) ʩʘʤʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʣʶʜʠʥʘ 

ʟʘʧʫʩʪʠʣʘ ʜʝʢʽʣʴʢʘ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʢʘʚʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʫʯʘʩʥʦʾ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʠ (ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʪʘ ʛʽʜʨʦʝʢʦʣʦʛʽʾ), ʱʦ ʥʝ ʤʦʛʣʠ ʧʨʦʡʪʠ ʧʦʟʘ 

ʫʚʘʛʦʶ ʜʦʩʣʽʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʝʚʦʣʶʮʽʾ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭʥʽʭ 

ʫʛʨʫʧʦʚʘʥʴ, ñʧʽʦʥʝʨʥʠʭò ʪʘ ʢʣʽʤʘʢʩʥʠʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ, ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʪʘ 

ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʪʠ ʪʦʱʦ. ʈʘʟʦʤ ʟ ʽʥʰʠʤʠ ʬʘʭʽʚʮʷʤʠ ʥʘʤ ʧʦʱʘʩʪʠʣʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʝʢʦʩʠʩʪʝʤʫ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʟ ʧʝʨʰʠʭ ʨʦʢʽʚ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʽ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʦʾ ʚʠʱʝ ʤʦʥʦʛʨʘʬʽʾ, ʚʠʡʰʣʘ 

ʥʠʟʢʘ ʨʦʙʽʪ [108, 326-328, 354]. 

ɿ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʟʫʩʠʣʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʥʘʨʘʟʽ ʡ ɯʥʩʪʠʪʫʪʫ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʢʣʠʢʘʤ ʯʘʩʫ, ʟʫʤʦʚʣʝʥʠʭ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʩʚʽʪʫ ʪʘ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʽ ʪʦʤʫ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʠʪʘʥʥʷ ʨʝʚʽʟʽʾ 

ʟʘʛʘʣʴʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʥʠʟʟʷ ʪʘ ʜʝʣʴʪʠ ɼʫʥʘʶ, ʧʨʦʥʠʢʥʝʥʥʶ 

ʚʠʜʽʚ-ʯʫʞʠʥʮʽʚ, ʜʦʩʣʽʜʞʝʥʥʶ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʘʙʦʨʠʛʝʥʥʦʾ ʬʘʫʥʠ, 

ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ, ʨʽʜʢʽʩʥʠʭ ʪʘ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ, ʟôʷʩʫʚʘʥʥʶ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʤʝʪʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʾʭ ʩʪʘʥʦʤ, ʷʢʽʩʪʶ ʚʦʜ ʪʘ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʚʠʟʥʘʯʝʥʥʶ ʯʠʥʥʠʢʽʚ ʽ ʥʘʧʨʷʤʢʽʚ 
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ʧʨʠʨʦʜʥʠʭ ʩʫʢʮʝʩʽʡ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʶ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʥʦʤʽʢʠ ʪʘ ʧʨʦʜʫʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʾ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʜʦʩʣʽʜʞʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʝʨʝʭʽʜʥʠʭ ʟʦʥ, 

ʝʢʦʪʦʥʫ ʨʽʯʢʘïʤʦʨʝ ʪʘ ʝʢʦʪʦʥʽʚ ʥʠʞʯʦʛʦ ʧʦʨʷʜʢʫ, ʚʟʘʻʤʦʜʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʪʘ ʧʨʦʷʚʽʚ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ ʪʦʱʦ. ʇʦʥʠʟʟʷ ʪʘ ʜʝʣʴʪʘ ɼʫʥʘʶ, 

ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ ʤʽʞ ʨʽʯʢʦʶ ʪʘ ʤʦʨʝʤ, ʟʦʥʘ ʢʦʥʪʘʢʪʫ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʙʽʦʪʠʯʥʠʭ ʩʠʩʪʝʤ 

(ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʝʢʦʩʠʩʪʝʤ, ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ, ʫʛʨʫʧʦʚʘʥʴ, ʧʦʧʫʣʷʮʽʡ), ʷʢ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʚʠʩʦʢʦʛʦ ʙʽʦʪʦʧʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʚʠʩʦʢʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʧʨʫʛʠ (ʟʦʥʘ ʢʨʠʪʠʯʥʦʾ ʩʦʣʦʥʦʩʪʽ, ʩʠʩʪʝʤʘʪʠʯʥʽ ʧʦʚʽʥʴ, ʰʠʨʦʢʽ 

ʜʽʘʧʘʟʦʥʠ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ) ʟ ʽʥʰʦʛʦ, ʩʪʘʣʠ ʟʨʫʯʥʦʶ ʧʨʠʨʦʜʥʦʶ ʣʘʙʦʨʘʪʦʨʽʷ 

ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʚʠʡʰʣʠ ʨʦʙʦʪʠ ʟʘ ʤʦʻʶ ʫʯʘʩʪʶ [72-74, 103, 105, 109, 107, 189, 190, 226-228, 251, 

287, 313, 317, 322-325, 329-331, 337-339, 341, 342, 346-348, 382, 388, 390, 412-415, 

418-420]. 

ɻʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘʛʘʣʦʤ ʪʘ ʬʘʫʥʠ ʾʾ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʦʢʨʝʤʘ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʽ ʥʘʰʠʤʠ ʨʫʤʫʥʩʴʢʠʤʠ ʢʦʣʝʛʘʤʠ: ʚ 

ʤ.Üʉʫʣʠʥʘ ʧʨʘʮʶʻ ʙʽʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ ʙʫʭʘʨʝʩʪʩʴʢʦʛʦ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʈʫʤʫʥʩʴʢʦʾ 

ɸʢʘʜʝʤʽʾ ʥʘʫʢ, ʘ ʚ ʤ. ʊʫʣʴʯʘ ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʚʠʪʢʫ 

ɼʝʣʴʪʠ ɼʫʥʘʶ. ʆʙʠʜʚʽ ʫʩʪʘʥʦʚʠ ʤʘʶʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʩʫʯʘʩʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʨʦʙʦʪʠ. ɺ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʪʘ ʫʯʘʩʪʽ ʚ 

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʥʘʤ ʧʦʱʘʩʪʠʣʦ ʧʦʙʫʚʘʪʠ ʚ ʦʙʦʭ ʟʘʢʣʘʜʘʭ. ʉʝʨʝʜ ʽʥʰʠʭ 

ʨʦʙʽʪ ʨʫʤʫʥʩʴʢʠʭ ʢʦʣʝʛ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʽʜʟʥʘʯʠʪʠ 

ʫʟʘʛʘʣʴʥʶʶʯʫ ʤʦʥʦʛʨʘʬʽʶ Danube Delta Genesis and Biodiversity [284], ʩʢʣʘʜʝʥʫ ʟ 

16 ʛʣʘʚ, ʥʘʧʦʚʥʝʥʥʷ ʷʢʠʭ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʘʙʽʦʪʠʯʥʦʛʦ (ʛʝʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʝʦ- ʪʘ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ), ʪʘʢ ʽ ʙʽʦʪʠʯʥʦʛʦ (ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ 

ʪʠʧʽʚ ʝʢʦʩʠʩʪʝʤ, ʬʽʪʦʧʣʘʥʢʪʦʥ ʪʘ ʡʦʛʦ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ, ʚʦʜʥʽ ʤʘʢʨʦʬʽʪʠ, 
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ʟʦʦʧʣʘʥʢʪʦʥ ʪʘ ʡʦʛʦ ʧʨʦʜʫʢʮʽʷ ʚ ʦʟʝʨʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʜʦʥʥʽ ʽ ʬʽʪʦʬʽʣʴʥʽ 

ʙʝʟʭʨʝʙʝʪʥʽ ʜʝʣʴʪʠ ʪʘ ʤʘʣʦʝɦʪʠʥʦʢʚʽ ʯʝʨʚʠ ʣʝʥʪʠʯʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ 

ʽʭʪʽʦʬʘʫʥʘ, ʦʨʥʽʪʦʬʘʫʥʘ ʪʦʱʦ) ʙʣʦʢʽʚ ʝʢʦʩʠʩʪʝʤʠ ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ. 

ɿʘʛʘʣʦʤ ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʫʟʘʛʘʣʴʥʶʶʯʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʝʢʪʠʚʫ ʘʚʪʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʦʩʦʙʠʩʪʽ ʪʦʯʢʠ ʟʦʨʫ ʩʪʦʩʦʚʥʦ ʽʩʥʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʣʴʪʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʦʙôʻʜʥʘʥʝ ʟʘʛʘʣʴʥʦʶ ʪʫʨʙʦʪʦʶ ʟʘ ʥʘʩʣʽʜʢʠ ʧʽʜʚʠʱʝʥʥʷ ʝʚʪʨʦʬʽʢʘʮʽʾ ʚʦʜ, 

ʩʧʨʠʯʠʥʝʥʽ ʣʶʜʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʧʦʰʫʢʘʤʠ ʰʣʷʭʽʚ ʧʦʢʨʘʱʘʥʥʷ ʩʠʪʫʘʮʽʾ. 

ʇʽʩʣʷ ʚʠʭʦʜʫ ɺʦʜʥʦʾ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ 

2000/60/ɭʉ [28] ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʥʘʫʢʦʚʮʽʚ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʦʜʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʦʟʥʘʯʝʥʠʭ ʾʾ ʧʦʣʦʞʝʥʥʷʤʠ, ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʜʦʙʨʦʾ ʷʢʦʩʪʽ 

ʚʦʜ ʽ ʙʝʟʧʝʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʦʢ, ʱʦ ʜʦ ʪʦʛʦ ʞ ʚʽʜʧʦʚʽʜʘʻ ʤʽʞʥʘʨʦʜʥʠʤ 

ʟʦʙʦʚôʷʟʘʥʥʷʤ ʋʢʨʘʾʥʠ, ʚʥʫʪʨʽʰʥʴʦʜʝʨʞʘʚʥʠʤ ʧʦʪʨʝʙʘʤ, ʚʠʤʦʛʘʤ ʪʘ ʩʧʦʜʽʚʘʥʥʷʤ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ʊʦʤʫ, ʩʝʨʝʜ ʽʥʰʠʭ, ʟ ʧʦʟʠʮʽʡ ʚʦʜʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ, ʘʧʨʦʙʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʧʨʘʢʪʠʢʫ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʋʢʨʘʾʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ (ʧʦʪʝʥʮʽʘʣʫ) ʛʽʜʨʦʝʢʦʩʠʩʪʝʤ (ʚʦʜʥʠʭ ʪʽʣ), ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ɺʈɼ, ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʽʜʭʦʜʘʭ. ɼʦ ʪʦʛʦ ʞ ʫʢʨʘʾʥʩʴʢʽ ʛʽʜʨʦʙʽʦʣʦʛʠ, 

ʟʦʢʨʝʤʘ ʬʘʭʽʚʮʽ ɯʥʩʪʠʪʫʪʫ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʩʪʘʚʣʷʪʴ ʟʘʜʘʯʽ ʱʦʜʦ 

ʢʦʨʠʛʫʚʘʥʥʷ ʨʝʬʝʨʝʥʮʽʡʥʠʭ ʟʥʘʯʝʥʴ ʜʝʩʢʨʠʧʪʦʨʽʚ ʥʘ ʚʝʣʠʯʠʥʠ ʧʦʨʫʰʝʥʴ 

ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʨʦʙʮʽ 

ʟʘʭʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʴʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʨʽʯʢʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʉʴʦʛʦʜʥʽ, ʢʦʣʠ ʋʢʨʘʾʥʘ ʚʧʝʚʥʝʥʦ ʚʟʷʣʘ ʢʫʨʩ ʥʘ ʻʚʨʦʧʝʡʩʴʢʫ 

ʽʥʪʝʛʨʘʮʽʶ, ʩʧʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʟ ʢʨʘʾʥʘʤʠ ɭʉ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʩʪʘʣʦ 

ʧʠʪʘʥʥʷ ʚʟʘʻʤʦ ʧʦʨʦʟʫʤʽʥʥʷ ʟ ʥʘʫʢʦʚʮʷʤʠ ʪʘ ʜʝʨʞʘʚʮʷʤʠ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ. ɿ ʧʦʯʘʪʢʫ 

ʍʍɯ ʩʪʦʣʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ɼʫʥʘʶ, ʘʣʝ 

ʧʝʨʝʤʦʚʠʥʠ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙôʻʜʥʘʥʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʜʽʣʷʥʦʢ ʙʘʛʘʪʦ ʨʦʢʽʚ ʽʜʫʪʴ ʙʝʟ ʨʝʟʫʣʴʪʘʪʫ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʡʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʫʣʘ ʡ ʟʘʣʠʰʘʻʪʴʩʷ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʧʦʣʦʞʝʥʴ 
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ɼʠʨʝʢʪʠʚʠ 2000/60/ɭʉ, ʫʩʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ɭʚʨʦʧʝʡʩʴʢʦʶ 

ʩʪʨʘʪʝʛʽʻʶ, ʚʠʢʣʘʜʝʥʦʶ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ (ʚʦʜʥʠʭ ʪʽʣ) ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʠ 

ʙʽʦʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ ʪʘʢʦʞ ʛʽʜʨʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʭʽʤʽʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ, ʚ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ, ʧʽʜʪʨʠʤʫʶʯʠʭ ʙʽʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʫ. 

ɺ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʤʠ, ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʬʘʭʽʚʮʷʤʠ, ʦʧʫʙʣʽʢʦʚʘʥʘ ʥʠʟʢʘ 

ʨʦʙʽʪ: [72, 109, 183, 226, 246-248, 271, 272, 323, 338, 340, 383-387].  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ɼʫʥʘʾ ʚʧʨʦʜʦʚʞ 20-ʛʦ ʩʪʦʨʽʯʯʷ ʊ.ɸ. 

ʍʘʨʯʝʥʢʦ [37] ʧʨʦʧʦʥʫʚʘʚ ʨʦʟʧʦʜʽʣʠʪʠ ʾʭ ʥʘ ʪʨʠ ʝʪʘʧʠ, ʩʴʦʛʦʜʥʽ ʤʠ ʚʚʘʞʘʻʤʦ ʟʘ 

ʜʦʮʽʣʴʥʝ ʜʦʜʘʪʠ ʡ ʯʝʪʚʝʨʪʠʡ ʪʘ ʧôʷʪʠʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ. 

ɯ ʝʪʘʧ ð ʜʦ 40-ʭ ʨʦʢʽʚ ʚʢʣʶʯʥʦ. ʉʠʩʪʝʤʘʪʠʢʦ-ʬʘʫʥʽʩʪʠʯʥʠʡ, ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʝʨʚʠʥʥʦʛʦ ʟʦʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢʽʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ɯɯ ʝʪʘʧ ð ʟ ʢʽʥʮʷ 40-ʭ ʨʦʢʽʚ ʜʦ ʧʦʯʘʪʢʫ 70-ʭ ʨʨ. ð ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʨʦʟʧʦʯʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʦʦʮʝʥʦʟʽʚ. 

ɯɯɯ ʝʪʘʧ ð ʟ 70-ʭ ʨʦʢʽʚ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ð ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʡ, ʧʦʚôʷʟʘʥʠʡ ʟ 

ʢʦʤʧʣʝʢʩʥʠʤ ʚʠʚʯʝʥʥʷʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʦʦʮʝʥʦʟʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʚʜʘʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʱʦʜʦ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʘʤʠ ʫ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. 

IV ʝʪʘʧ ð ʟ ʢʽʥʮʷ 20-ʛʦðʧʦʯʘʪʢʫ 21-ʛʦ ʩʪʦʣʽʪʪʷ. ʇʦʩʪʫʧʦʚʝ ʧʝʨʝʚʘʞʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ (ʤʠʩʣʝʥʥʷ) ʥʘʜ ʝʢʦʥʦʤʽʯʥʠʤ, ʨʦʟʫʤʽʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʙʘʩʝʡʥʦʚʠʡ ʧʨʠʥʮʠʧ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʧʨʽʦʨʠʪʝʪ ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʦʯʘʪʦʢ ʫʥʽʬʽʢʘʮʽʾ ʤʝʪʦʜʠʯʥʦʾ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʩʠʩʪʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʽʜʭʦʜʽʚ.  

V ʝʪʘʧ ð ʟʘʨʦʜʞʫʻʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʮʝ ʨʦʟʚʠʪʦʢ çɹʽʦʽʥʜʠʢʘʮʽʡʥʦʾ 

ʛʽʜʨʦʝʢʦʣʦʛʽʾè ï ʥʘʧʨʷʤʫ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʯʣʝʥʦʤ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʧʨʦʬʝʩʦʨʦʤ ʉ.ʆ. ɸʬʘʥʘʩʴʻʚʠʤ ʽ ʻ ʩʠʥʪʝʟʦʤ ʩʘʥʽʪʘʨʥʦʾ ʛʽʜʨʦʙʽʦʣʦʛʽʾ, 

ʪʝʦʨʝʪʠʯʥʦʾ ʛʽʜʨʦʝʢʦʣʦʛʽʾ, ʬʘʫʥʽʩʪʠʢʠ, ʬʣʦʨʠʩʪʠʢʠ ʪʘ ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʘ, 
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ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʚʥʫʪʨʽʰʥʽʭ ʚʦʜʘʭ, ʘ ʪʘʢʦʞ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʙʽʦʣʦʛʽʯʥʽ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʽʩʪʦʨʽʶ ʚʠʚʯʝʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʛʠʨʣʦʚʦʾ ʯʘʩʪʠʥʠ 

ɼʫʥʘʶ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʢʘʟʘʪʠ ʧʨʦ ʧʦʨʷʜʢʫ ʧʽʚʪʦʨʘ ʩʪʦʨʽʯʥʠʡ ʧʝʨʽʦʜ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟʘ ʫʯʘʩʪʶ ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ 

(ʧʝʨʝʚʘʞʥʦ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʨʫʤʫʥʩʴʢʠʭ); ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʢʦʧʠʯʝʥʠʡ ʙʘʛʘʪʠʡ 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʨʠʥʮʠʧʦʚʦ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʷʭ, ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʦʩʪʦʨʦʥʥʽ, ʥʘʨʘʟʽ ʡ ʧʦʨʽʚʥʷʣʴʥʽ, ʘʥʘʣʽʟʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʫ ʙʘʛʘʪʦʨʽʯʥʦʤʫ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʧʣʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢ ʙʘʟʫ ʧʦʨʽʚʥʷʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʝʪʘʣʦʥʥʠʭ ʟʥʘʯʝʥʴ ʨʝʬʝʨʝʥʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯʢʠ, ʦʮʽʥʢʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʚʦʜʥʠʭ ʪʽʣ 

ʪʦʱʦ. 
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ʈʆɿɼɯʃ 2 ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

ʇʦʥʷʪʪʷ ʙʝʥʪʦʩʥ ̔ʙʝʟʭʨʝʙʝʪʥ,̔ ʘʙʦ ʤʘʢʨʦʬʘʫʥʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʤʠ 

ʨʦʟʛʣʷʜʘʻʤʦ ʷʢ ʚ ʨʦʟʫʤʽʥʥʽ ɺʈɼ [28]: ñʙʝʟʭʨʝʙʝʪʥʽ ʪʚʘʨʠʥʠ, ʱʦ ʞʠʚʫʪʴ ʧʨʦʪʷʛʦʤ 

ʭʦʯʘ ʙ ʯʘʩʪʠʥʠ ʩʚʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘ (ʯʠ ʚ) ʙʝʥʪʦʩʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʨʽʯʦʢ, ʦʟʝʨ, 

ʧʝʨʝʭʽʜʥʠʭ ʘʙʦ ʧʨʠʙʝʨʝʞʥʠʭ ʚʦʜʘʭò, ʪʘʢ ʽ ʚ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʢʣʘʩʠʯʥʦʾ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ, ʢʦʣʠ ʧʽʜ ʙʝʥʪʠʯʥʦʶ ʤʘʢʨʦʬʘʫʥʦʶ ʨʦʟʫʤʽʶʪʴ ʪʚʘʨʠʥ ʟʘʚʙʽʣʴʰʢʠ 5 

ʤʤ, ʱʦ ʚʽʣʴʥʦ ʞʠʚʫʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʤʽʥʥʷ, ʨʦʩʣʠʥ ʘʙʦ ʽʥʰʠʭ ʟʘʥʫʨʝʥʠʭ ʧʽʜ ʚʦʜʫ 

ʧʨʝʜʤʝʪʽʚ, ʘʙʦ ʞ ʪʘʢʠʭ, ʱʦ ʘʢʪʠʚʥʦ ʟʘʨʠʚʘʶʪʴʩʷ ʫ ʪʦʚʱʫ ˇʨʫʥʪʫ [54, 56, 57, 210]. 

ʇʨʠ ʙʽʣʴʰ ʩʪʨʦʛʦʤʫ ʧʽʜʭʦʜʽ ʦʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʦʨʛʘʥʽʟʤʠ ʟʦʦʙʝʥʪʦʩʫ (ʪʚʘʨʠʥ, ʱʦ 

ʞʠʚʫʪʴ ʫ ʪʦʚʱʽ ˇʨʫʥʪʫ), ʝʧʽʬʘʫʥʠ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ (ʪʚʘʨʠʥ, ʱʦ ʞʠʚʽʪʴ ʥʘ 

ʩʫʙʩʪʨʘʪʘʭ ʧʽʜʥʷʪʠʭ ʥʘʜ ʜʦʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʫ ʚʦʜʥʫ ʪʦʚʱʫ) ʪʘ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ 

(ʪʚʘʨʠʥ, ʱʦ ʞʠʚʫʪʴ ʚ ʟʘʨʦʩʪʷʭ ʨʦʩʣʠʥ) [87, 119]. ʄʠ ʚ ʩʚʦʾʡ ʨʦʙʦʪʽ ʜʦʪʨʠʤʫʻʤʦʩʷ 

ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʪʝʨʤʽʥʽʚ ʙʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ, ʘ ʪʘʢʦʞ ʷʢ ʾʭ ʩʢʣʘʜʦʚʽ: 1) ʜʦʥʥʽ 

ʙʝʟʭʨʝʙʝʪʥʽ, 2) ʙʝʟʭʨʝʙʝʪʥʽ ʦʨʛʘʥʽʟʤʠ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ ʪʘ 3)Áʙʝʟʭʨʝʙʝʪʥʽ 

ʦʨʛʘʥʽʟʤʠ ʝʧʽʬʘʫʥʠ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʮʽʣʽ ʪʘ ʟʘʜʘʯʽ ʨʦʙʦʪʠ, ʫʛʨʫʧʦʚʘʥʥʷ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʦʟʛʣʷʜʘʣʠʩʴ ʥʘʤʠ, ʷʢ ʥʘʩʝʣʝʥʥʷ ʧʝʚʥʠʭ ʙʽʦʪʦʧʽʚ, ʛʨʘʥʠʮʽ ʷʢʠʭ 

ʚʽʜʥʦʩʥʦ ʟʨʦʟʫʤʽʣʽ, ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʘʷʚʥʽʩʪʶ ʜʦʤʽʥʘʥʪʽʚ ʟʘ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [56]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ʘʢʚʘʪʦʨʽʷʭ ʧʦʥʠʟʟʷ 

ɼʫʥʘʁ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʛʠʨʣʦʚʫ ʦʙʣʘʩʪʴ ʨʽʯʢʠ ʚʽʜ ʤ. ʈʝʥʽ ʜʦ ʚʧʘʜʽʥʥʷ ʨʫʢʘʚʽʚ ʚ 

ʏʦʨʥʝ ʤʦʨʝ, ʘ ʪʘʢʦʞ ʉʘʩʠʮʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ, ʧʦʻʜʥʘʥʝ ʟ ʂʽʣʽʡʩʴʢʠʤ ʨʫʢʘʚʦʤ 

ʢʘʥʘʣʦʤ ɼʫʥʘʡ-ʉʘʩʠʢ (ʨʠʩ. 2.1). ɺ ʛʠʨʣʦʚʽʡ ʦʙʣʘʩʪʽ ɼʫʥʘʶ ʜʦʩʣʽʜʞʝʥʽ ʜʚʽ ʜʽʣʷʥʢʠ 

ï ʦʩʥʦʚʥʝ ʨʫʩʣʦ (ʚʽʜ ʤ. ʈʝʥʽ ʜʦ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʏʘʪʘʣʫ) ʪʘ ʜʝʣʴʪʘ ʨʽʯʢʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ʚ ʜʝʣʴʪʽ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʦʩʥʦʚʥʽ ʨʫʢʘʚʠ (ʂʽʣʽʡʩʴʢʠʡ, ʊʫʣʴʯʠʥʩʴʢʠʡ, ʉʫʣʠʥʩʴʢʠʡ 

ʪʘ ɻʝʦʨʛʽʾʚʩʴʢʠʡ), ʘ ʪʘʢʦʞ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚʥʫʪʨʽʰʥʴʦʾ (ʉʫʣʠʥʩʴʢʦ)ʾ ʪʘ 

ʟʦʚʥʽʰʥʴʦʾ (ʤʦʨʩʴʢʦʾ) ʜʝʣʴʪʠ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ (ʂʽʣʽʡʩʴʢʦʾ), ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ 

ʥʠʞʯʝ ʤ.ɺʠʣʢʦʚʝ.  
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ʈʠʩ. 2.1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʟʽ ʩʪʘʥʮʽʷʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. 



ʄʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʠ ʚʣʘʩʥʽ ʟʙʦʨʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʘ 

ʧʝʨʽʦʜ ʟ 1982 ʧʦ 2018 ʨʨ. ʪʘ ʣʽʪʝʨʘʪʫʨʥʽ ʩʚʽʜʦʮʪʚʘ, ʚ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʧʝʨʝʣʽʢʠ ʚʠʜʽʚ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ (ʚ ʜʦʜʘʪʢʘʭ ʘʙʦ ʚ ʪʝʢʩʪʽ) ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ 

ʟ 1948 ʧʦ 2018 ʨʨ.  

ʈʫʩʣʦʚʘ ʯʘʩʪʠʥʘ ɼʫʥʘʶ ʪʘ ʦʩʥʦʚʥʽ ʨʫʢʘʚʠ ʜʝʣʴʪʠ ʜʦʩʣʽʜʞʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʚʧʨʦʜʦʚʞ 2004ï2005 ʨʦʢʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ñɻʽʜʨʦʙʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ɼʫʥʘʡ-

ʏʦʨʥʝ ʤʦʨʝò ʪʘ ʚ 2011 ʨ. ʧʨʠ ʫʯʘʩʪʽ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʫʢʨʘʾʥʦ-ʨʫʤʫʥʦ-ʤʦʣʜʘʚʩʴʢʦʤʫ 

ʧʨʦ̒ʢʪ̔ ñʉʧʽʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʦʮʽʥʢʘ ʪʘ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʦʤ ʜʝʣʴʪʠ ɼʫʥʘʶò (Joint environmental monitoring, 

assessment and exchange of information for integrated management of the Danube delta 

region). ʂʨʽʤ ʪʦʛʦ, ʢʽʥʮʝʚʘ ʜʽʣʷʥʢʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ (ʙʽʣʷ ʤ. ɺʠʣʢʦʚʝ) ʜʝʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʝʥʘ ʧʨʦʪʷʛʦʤ 2004ï2008 ʨʨ. ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʷʜʫ ʙʶʜʞʝʪʥʠʭ ʪʘ ʛʦʩʧʜʦʛʦʚʽʨ 

ʥʠʭ ʪʝʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪʠ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʇʝʨʰʠʡ 

ʦʭʦʧʣʶʻ ʜʝʪʘʣʴʥʽ ʧʦʩʝʟʦʥʥʽ ʚʠʾʟʜʠ 2006 ʪʘ 2007 ʨʦʢʽʚ ʥʘ ʦʟʝʨʘ ʄʘʪʠʮʷ, ʄʝʨʛʝʡ ʪʘ 

ʄʘʣʠʡ ʄʝʨʛʝʡ ʟ ʧʨʠʣʝʛʣʠʤʠ ʚʦʜʦʪʦʢʘʤʠ (ʨʫʢʘʚʠ ʃʦʧʘʪʥʘ ʪʘ ʉʫʣʽʤʘʥʢʘ ʽ ʢʘʥʘʣ 

ʉʫʝʮʴʢʠʡ) ʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʰʚʝʡʮʘʨʩʴʢʦ-ʨʫʤʫʥʩʴʢʦ-

ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʨʦʝʢʪʫ çʆʮʽʥʢʘ ʚʧʣʠʚʫ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ ɼʫʥʘʡʩʴʢʦʾ ʜʝʣʴʪʠè (The international swiss-romanian-ukrainian project 

"Assessing the impact of environmental change on aquatic ecosystems in the Danube 

Delta (ECAQUDAN)ò (2006ï2008 ʨʨ.). ɼʨʫʛʠʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʪʦʨʥʦ 

ʦʭʦʧʣʶʻ ʦʟʝʨʘ ʄʘʪʠʮʷ ʽ ʄʝʨʛʝʡ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʦʟʝʨʘ ɹʘʙʠʥʝ, ʈʦʰʫ ʪʘ ʇʫʶ ʽ 

ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚʣʽʪʢʫ 2017 ʨʦʢʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʫʢʨʘʾʥʦ-ʨʫʤʫʥʩʴʢʦʛʦ ʧʨʦʻʢʪʫ 

çʆʮʽʥʢʘ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʚʘʟʽʡʥʠʭ ʯʫʞʦʨʽʜʥʠʭ ʚʠʜʽʚ 

ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʜʝʣʴʪʠ ɼʫʥʘʶ ʪʘ ʜʝʣʴʪʠ ʡʦʛʦ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘè 

(international romanian-ukrainian project ñAssessment of habitat quality and presence of 

invasive alien species in aquatic ecosystems of the Danube Delta and Kylia Deltaò (2016ï

2017 ʨʨ.). 
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ɼʣʷ ʧʨʦʚʝʜʝʥʽ ʨʝʚʽʟʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʞʝʨʝʣʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʫʪʦ ʟʦʦʣʦʛʽʯʥʘ ʣʽʪʝʨʘʪʫʨʘ ʩʪʦʩʦʚʥʦ ʧʝʚʥʠʭ ʛʨʫʧ ʦʨʛʘʥʽʟʤʽʚ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʘʩʴ. ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 40-ʭï60-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʫʢʨʘʾʥʩʴʢʽʡ 

ʯʘʩʪʠʥʽ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʦʙʦʪʠ ʄ.ʖ. ʄʘʨʢʦʚʩʴʢʦʛʦ [114], 

ɻ.ʆ. ʆʣʽʚʘʨʽ [143], ʃ.ʄ. ɿʠʤʙʘʣʝʚʩʴʢʦʾ [65, 66] ʪʘ ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165] (ʟ ʧʝʨʝʣʽʢʫ 

ʚʠʜʽʚ ʦʩʪʘʥʥʴʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʣʠʰʝ ʪʘʢʩʦʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʥʘʡʜʝʥʽ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ); ʟʘ ʧʝʨʽʦʜ ʟ 70ï90-ʭ ʨʨ. ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʚʟʷʪʘ ʟ ʨʦʙʽʪ ʊ.ɻ. ʄʦʨʦʟ [133], ʊ.ɸ. ʍʘʨʯʝʥʢʘ [216], ʊ.ɸ. ʍʘʨʯʝʥʢʘ ʪʘ ɸ.ɺ. 

ʃʷʰʝʥʢʘ [221], ɻ.ɸ. ɽʪʠʥʛʦʚʦʾ [242], ʉ.ʆ.Áɸʬʘʥʘʩʴʻʚʘ ʪʘ ʁ.ɯ. ʋʟʫʥʦʚʘ [244], ʘ 

ʪʘʢʦʞ ʟ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ çɹʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ɼʫʥʘʡʩʴʢʦʛʦ ʙʽʦʩʬʝʨʥʦʛʦ 

ʟʘʧʦʚʽʜʥʠʢʘ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷè [16]. 

ɯʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ 

ʚ 1950ï1986 ʨʨ. ʟʘʣʫʯʝʥʦ ʟ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ çDanube delta. Genesis and 

Biodiversityè [284], ʘ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ï ʟ ʤʦʥʦʛʨʘʬʽʾ çHydrobiocenoses of the 

transboundary sections of the Ukrainian and Romanian parts of the Danube deltaè [109].  

ʅʘʤʠ ʚ̔ ʜʙʽʨ ʧʨʦʙ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʽʚ 

ʙʽʦʪʦʧʽʚ: ˇʨʫʥʪʠ, ʨʽʟʥʦʪʠʧʥʽ ʟʘʨʦʩʪʽ ʤʘʢʨʦʬʽʪʽʚ ʪʘ ʪʚʝʨʜʽ ʩʫʙʩʪʨʘʪʠ. ɺʽʜʧʦʚʽʜʥʦ 

ʙʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ʨʦʟʜʽʣʷʣʠ ʥʘ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ: ʜʦʥʥʽ ʙʝʟʭʨʝʙʝʪʥʽ, ʬʽʪʦʬʽʣʴʥʽ 

ʙʝʟʭʨʝʙʝʪʥʽ ʪʘ ʙʝʟʭʨʝʙʝʪʥʽ ʝʧʽʬʘʫʥʠ. ɺʽʜʙʽʨ ʧʨʦʙ, ʬʽʢʩʘʮʽʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʷʢ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [119], 

ʪʘʢ ʽ ʦʨʠʛʽʥʘʣʴʥʠʤʠ [161], ʘ ʪʘʢʦʞ ʟʘ ʩʭʝʤʦʶ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ɸQEM 

[351], ʘʣʝ ʙʝʟ ʫʩʝʨʝʜʥʝʥʥʷ ʧʨʦʙ, ʘ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʨʦʙʠ ʟ ʢʦʞʥʦʛʦ ʤʽʢʨʦʙʽʦʪʦʧʫ 

ʦʢʨʝʤʦ.  

ʇʨʦʙʠ ʬʽʪʦʬʽʣʴʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʽʜʙʠʨʘʣʠʩʴ ʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ 

ʚʽʜʧʦʚʽʜʥʦʶ ʤʝʪʦʜʠʢʦʶ [67, 70, 71] ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʤʘʢʨʦʬʽʪʽʚ. 

ʇʝʨʝʨʘʭʫʥʦʢ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʙʽʦʤʘʩʠ ʬʽʪʦʬʽʣʴʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʽʜʙʫʚʘʚʩʷ ʥʘ 1 ʢʛ 

ʩʠʨʦʾ ʚʘʛʠ ʨʦʩʣʠʥ. 

ɽʧʽʬʘʫʥʫ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ ʚʽʜʙʠʨʘʣʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʫʙʩʪʨʘʪʽʚ (ʢʘʤôʷʥʠʭ 

ʚʽʜʩʠʧʦʢ, ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʥʫʨʝʥʦʾ ʜʝʨʝʚʠʥʠ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʰʢʨʝʙʢʘ ʟ ʜʦʚʞʠʥʦʶ ʨʽʞʫʯʦʾ ʧʦʚʝʨʭʥʽ ʣʝʟʘ 5 ʩʤ [177], ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʢʨʝʙʢʘ ʦʨʠʛʽʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ [161]. ɿ ʜʨʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʦʨʛʘʥʽʟʤʠ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʱʽʪʢʠ ʘʙʦ ʩʢʘʣʴʧʝʣʷ. 

ʇʝʨʝʨʘʭʫʥʦʢ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʙʽʦʤʘʩʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ 1 ʤ2 ʪʚʝʨʜʦʾ 

ʧʦʚʝʨʭʥʽ ʩʫʙʩʪʨʘʪʫ. ʇʣʦʱʽ ʦʙʨʦʩʪʘʥʴ ʩʫʙʩʪʨʘʪʽʚ ʽʟ ʩʢʣʘʜʥʦʶ ʨʝʣʴʻʬʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʨʦʟʙʠʪʪʷ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʨʘʭʫʚʘʥʥʷʤ ʥʘ 1 ʤ2 [178]. 

ɿʙʦʨʠ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʠʢʦʥʘʥʽ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [119]. ʂ̔ ʣʴʢʽʩʥʽ ʧʨʦʙʠ ʚʽʜʙʠʨʘʣʠ ʜʥʦʯʝʨʧʘʢʘʤʠ 

ʇʝʪʝʨʩʝʥʘ (ʤʘʣʘ (0,10ʭ0,10 ʤ2) ʪʘ ʩʝʨʝʜʥʷ (0,15ʭ0,15 ʤ2) ʤʦʜʠʬʽʢʘʮʽʾ) ʘʙʦ ʉɼʏ-100, 

ʥʘ ʤʽʣʠʥʘʭ ï ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʦʤ ï ʙʽʦʮʝʥʦʤʝʪʨʦʤ [224], ʘ ʪʘʢʦʞ, ʜʣʷ 

ʚʝʣʠʢʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʘʛʠ, ʷʢʫ ʧʨʦʪʷʛʫʚʘʣʠ ʧʦ ˇʨʫʥʪʫ ʧʝʚʥʫ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʨʽʚ. ʂʨ̔ʤ ʪʦʛʦ ʥʘ ʤʽʣʢʦʚʦʜʜ ̔ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚʽʜʙʽʨ ʷʢʽʩʥʠʭ ʧʨʦʙ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʘʯʢʘ (Kick-net). ɿ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʜʽʣʷʥʦʢ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ʪʘ 

ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʚ 2004ï2005 ʨʨ. ʧʨʦʙʠ ʚʽʜʙʠʨʘʣʠ ʟ ʙʦʨʪʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ 

ʩʫʜʥʘ çʎʠʢʣʦʥè ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʥʦʯʝʨʧʘʢʘ ʇʝʪʝʨʩʝʥʘ (ʚʝʣʠʢʘ (1,0ʍ1,0 ʤ2) 

ʤʦʜʠʬʽʢʘʮʽʷ), ʘ ʚ 2007 ʨʦʮʽ (ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ɼʫʥʘ ʁJoint 

Danube Survey ï 2 (JDS-2) ï ʧʥʝʚʤʘʪʠʯʥʠʤ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʦʤ ʝʨʣʽʬʪ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻ ʚʽʜʙʽʨ ʧʨʦʙ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʰʣʷʭʦʤ ʟʘʩʤʦʢʪʫʚʘʥʥʷ ˇʨʫʥʪʫ ʟ 

ʧʝʚʥʦʾ ʧʣʦʱʽ. 

ʅʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʩʪʘʥʮʽʡ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʦʧʠʩ ʙʽʦʪʦʧʽʚ, 

ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʦʟʯʠʥʝʥʦʛʦ ʫ ʚʦʜʽ ʢʠʩʥʶ (ʦʢʩʠʤʝʪʨ çɸɾɸ-101Mè), ʨʅ 

(ʨʅ-ʤʝʪʨ çʨʅ-301è), ʪʝʤʧʝʨʘʪʫʨʫ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʽʶ NaCl ʪʘ 

ʩʦʣʦʥʽʩʪʴ ʚʦʜʠ (ʢʦʥʜʫʢʪʦʤʝʪʨ ζHANNA HI 9835è), ʘ ʪʘʢʦʞ ʧʨʦʟʦʨʽʩʪʴ ʟʘ ʜʠʩʢʦʤ 

ʉʝʢʢʽ. 

ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʽʟʥʠʭ 

ʜʽʣʷʥʦʢ ʪʘ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʘʪʝʨʽʘʣʠ ʚʽʜʽʙʨʘʥʽ ʟ 

ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʽ ʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ɼʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʫ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʨʽʟʥʠʭ ʙʽʦʪʦʧʽʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʦʙʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, 

ʚʽʜʽʙʨʘʥʽ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ 2008 ʨʦʢʫ ʚ ʨʫʢʘʚʘʭ (ɺʦʩʪʦʯʥʠʡ, ʎʠʛʘʥʢʘ, 
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ɹʠʩʪʨʠʡ, ʆʯʘʢʚ̔ʩɹʢʠʡ) ʪʘ ʟʘʪʦʢʘʭ (ɹʠʩʪʨʠʡ ʂʫʪ, ʇʦʪʘʧʚ̔ ʂʫʪ, ɼʝʣʶʢʚ̔ ʂʫʪ ̔ 

ɸʥʘʥʴʢʥ̔ ʂʫʪ) ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʢʣʘʜʫ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʪʘ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪ ɼʫʥʘʶ ʚʠʢʦʨʠʩʪʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʧʦʩʝʟʦʥʥʠʭ ʟʙʦʨʽʚ 2006ï2008 ʨʦʢʽʚ. 

ɼʨʠʬʪ ʦʨʛʘʥʽʟʤʽʚ ʚʠʚʯʘʚʩʷ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʠʭ ʩʝʟʦʥʽʚ (ʚʝʩʥʘ, ʣʽʪʦ, ʦʩʽʥʴ) 

2010ï2011 ʨʦʢʽʚ ʥʘ ʨʫʢʘʚʘʭ ɹʠʩʪʨʠʡ ʪʘ ɺʦʩʪʦʯʥʠʡ ʪʘ ʚ ʨʦʟʪʘʰʦʚʘʥʽʡ ʤʽʞ ʾʭ 

ʛʠʨʣʘʤʠ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ ʽ ʧʝʨʝʜʛʠʨʣʦʚʦʤʫ ʫʟʤʦʨôʾ. ʇʨʦʙʠ ʜʨʠʬʪʫ ʚʽʜʙʠʨʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʝʥʪʦʤʝʪʨʘ ʃʝʚʘʥʜʠʥʦʚʘ [18] ʟ ʧʣʦʱʝʶ ʣʦʚʯʦʾ ʧʦʚʝʨʭʥʽ 0,049 ʤ2 ʥʘ 

ʯʦʪʠʨʴʦʭ ʜʽʣʷʥʢʘʭ ʜʝʣʴʪʠ (ʚʠʪʦʢʠ ʪʘ ʛʠʨʣʘ ʨʫʢʘʚʽʚ) (ʨʠʩ. 2.2) ʟ ʜʚʦʭ ʛʦʨʠʟʦʥʪʽʚ: 

ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʪʘ 1/2 ʛʣʠʙʠʥʠ. ʏʘʩ ʝʢʩʧʦʟʠʮʽʾ ʩʢʣʘʜʘʚ 3 ʭʚ. ʇʘʨʘʣʝʣʴʥʦ ʥʘ 

ʫʟʤʦʨôʾ ʪʘ ʚ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. 

 

ʈʠʩ. 2.2. ʂʘʨʪʘ ʩʭʝʤʘ ʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʜʨʠʬʪʫ ʙʝʟʭʨʝʙʝʪʥʠʭ ( - ʧʨʦʙʠ 

ʜʨʠʬʪʫ,  - ʧʨʦʙʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ). 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʠʬʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʝʨʝʜʥʽ 

ʰʚʠʜʢʦʩʪʽ ʚʦʜʠ ʚ ʨʫʢʘʚʘʭ ɹʠʩʪʨʠʡ ʪʘ ɺʦʩʪʦʯʥʠʡ (1,09 ʤ/ʩ, 0,81 ʤ/ʩ). ɿʘ ʯʘʩ 

ʝʢʩʧʦʟʠʮʽʾ ʜʨʠʬʪʦʚʦʾ ʧʘʩʪʢʠ ʚ ʨʫʢʘʚʽ ɹʠʩʪʨʠʡ ʧʨʦʡʰʣʦ 9,61 ʣ ʚʦʜʠ, ʘ ʧʦ ʨʫʢʘʚʫ 

ɺʦʩʪʦʯʥʠʡ ï 7,14 ʣ.  

ɿʘʛʘʣʦʤ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 2217 ʧʨʦʙ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟ ʷʢʠʭ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ï 1259 ï ʩʢʣʘʜʘʣʠ ʟʨʘʟʢʠ ʜʦʥʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʘ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ, ʝʧʽʬʘʫʥʠ ʽ ʜʨʠʬʪʫ 652, 247 ʪʘ 59 ʧʨʦʙ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʜʽʙʨʘʥʠʭ ʛʽʜʨʦʙʦʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʥʦʢʫʣʷʨʽʚ 

ʄɹʉ-9, ʄɹʉ-10, ʄɹʉ-11 ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ Nikon Eclipse E200 ʟ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʟʥʘʯʥʠʢʽʚ [102, 115, 145-152, 230]. ʊʘʢʩʦʥʠ, ʷʢʽ ʥʝ 

ʚʠʟʥʘʯʝʥʽ ʜʦ ʨʽʚʥʷ ʚʠʜʫ ʽ ʤʘʶʪʴ ʧʦʟʥʘʯʢʫ sp. (ʘʙʦ ssp.), ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʷʢ ʦʜʠʥ ʚʠʜ. 

ʊʘʢʩʦʥʦʤʽʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʦʚʝʜʝʥʘ 

ʩʘʤʦʩʪʽʡʥʦ (ʚʩʽ ʛʨʫʧʠ), ʘ ʪʘʢʦʞ ʟʘ ʫʯʘʩʪʶ ʂ.ɭ. ɿʦʨʽʥʦʾ-ʉʘʭʘʨʦʚʦʾ (ʬʽʪʦʬʽʣʴʥʽ 

ʙʝʟʭʨʝʙʝʪʥʽ), ʖ.ʆ. ʉʘʥʞʘʢʘ (ʝʧʽʬʘʫʥʘ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ) ʪʘ ɺ.ɺ. ʄʘʢʦʚʩʴʢʦʛʦ 

(ʜʦʥʥʽ ʙʝʟʭʨʝʙʝʪʥʽ). ʊʘʢʩʦʥʦʤʽʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʟʦʦʧʣʘʥʢʪʦʩʪʦʢʫ ʧʨʦʚʦʜʠʣʘ 

ɯ.ʉ.Áʄʘʨʯʝʥʢʦ, ʬʽʪʦʧʣʘʥʢʪʦʩʪʦʢʫ ï ʢ.ʙ.ʥ. ɽ.ʐ. ʂʦʟʽʡʯʫʢ.  

ɹʽʦʤʘʩʫ ʚʠʟʥʘʯʘʣʠ ʟʚʘʞʫʚʘʥʥʷʤ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛʘʭ ʟ 

ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ ʜʦ 0,0001 ʛ, ʘ ʯʠʩʝʣʴʥʽʩʪʴ ï ʧʽʜʨʘʭʫʥʢʘʤʠ ʦʢʨʝʤʠʭ ʝʢʟʝʤʧʣʷʨʽʚ 

ʚʠʟʥʘʯʝʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ. ʏʠʩʝʣʴʥʽʩʪʴ ʪʘ ʙʽʦʤʘʩʫ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʝʧʽʬʘʫʥʠ ʧʝʨʝʨʘʭʦʚʫʚʘʣʠ ʥʘ 1 ʤ2 ʧʦʚʝʨʭʥʽ, ʘ ʬʽʪʦʬʽʣʴʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ï ʥʘ 1 ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʨʦʩʣʠʥ.  

ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʠʥʦʥʽʤʽʢʦʶ ʧʨʠʚʝʜʝʥʦ ʜʦ 

ʩʫʯʘʩʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʝʨʝʣʽʢʽʚ:  

ï Fauna Europaea ï ʙʘʟʘ ʜʘʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʟʚ ʽ ʨʦʟʧʦʜʽʣʫ ʚʩʽʭ ʞʠʚʠʭ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʥʘʟʝʤʥʠʭ ʽ ʧʨʽʩʥʦʚʦʜʥʠʭ ʪʚʘʨʠʥ ɭʚʨʦʧʠ, ʩʪʘʥʜʘʨʪʥʝ ʜʞʝʨʝʣʦ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʥʘʟʚ ʪʚʘʨʠʥ ʚ ʤʝʞʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʚʽʜʥʠʢʽʚ ʚʠʜʽʚ (PESI), ʷʢʘ ʩʪʚʦʨʝʥʘ ʟʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʈʘʜʠ 

ɭʚʨʦʧʠ ʪʘ ʢʦʦʨʜʠʥʫʻʪʴʩʷ ʄʫʟʝʻʤ ʧʨʠʨʦʜʥʦʾ ʽʩʪʦʨʽʾ ʚ ɹʝʨʣʽʥʽ (Museum f¿r 

Naturkunde in Berlin) [285];  

ï WoRMS ï ʚʩʝʩʚʽʪʥʽʡ ʨʝʻʩʪʨ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ, ʷʢʠʡ ʤʽʩʪʠʪʴ 480 931 ʥʘʟʚʠ 

ʚʠʜʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʥʦʥʽʤʠ), ʬʽʥʘʥʩʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ʦʨʛʘʥʽʟʦʚʘʥʠʡ 

ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʄʦʨʩʴʢʠʤ ʽʥʩʪʠʪʫʪʦʤ ʌʣʘʥʜʨʽʾ (VLIZ) ʚ ʤ. ʆʩʪʝʥʜʝ, ɹʝʣʴʛʽʷ 

[410]. 

ʈʝʻʩʪʨ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʘʥʠʡ, ʷʢ ʜʦʧʦʤʽʞʥʠʡ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʧʝʨʝʜʥʴʦʛʦ ʢʨʘʶ ʜʝʣʴʪʠ ʪʘ ʧʝʨʝʭʽʜʥʠʭ ʚʦʜʘʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʦʾ ʬʘʫʥʠ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʥʦʚʥʽʡ ʙʘʟʽ 

Fauna Europaea. 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ ʚʠʜʽʚ ʜʦ ʧʝʚʥʦʛʦ ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʱʦʜʦ ʡʦʛʦ ʘʨʝʘʣʫ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ 
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ʟʦʦʛʝʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ ʣʽʪʦʨʘʣʴʥʠʭ ʚʦʜ 

ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʗ.ɯ. ʉʪʘʨʦʙʦʛʘʪʦʚʠʤ [199] ʪʘ G. De Lattin [286], ʫʟʘʛʘʣʴʥʝʥʝ ʚ ʨʦʙʦʪʽ 

ɯ.ʂ ʃʦʧʘʪʽʥʘ [98].  

ɸʥʘʣʽʟ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʦ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʟʚʝʜʝʥʥʷʤʠ ʌ.ɼ. ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʦʛʦ [130], ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165, 

167] ʪʘ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219] ʧʽʩʣʷ ʾʭ ʜʝʪʘʣʴʥʦʾ ʨʝʚʽʟʽʾ. ɸʥʘʣʽʟ ʧʨʠʩʫʪʥʦʩʪʽ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʚʦʜʦʡʤʘʭ ʪʘ ʚʦʜʦʪʦʢʘʭ ʂʽʣʽʡʩʴʢʦʾ 

ʜʝʣʴʪʠ ɼʫʥʘʶ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʟʚʝʜʝʥʥʷʤʠ [16, 

37, 67, 93, 133, 165, 242], ʘ ʪʘʢʦʞ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 2003ï2010 

ʨʦʢʽʚ [71, 321, 339, 344], ʚ ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʦʟʝʨʘʭ-ʣʠʤʘʥʘʭ ï ʟʘ ʚʽʜʦʤʠʤʠ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ [30, 31, 114, 144, 165], ʚ ʉʘʩʠʮʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱ ̔ï ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 1986ï1987 ʨʨ. [12] ʪʘ 2008-2009 ʨʨ. [108, 349]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʦʜ ʟʘ ʩʦʣʦʥʽʩʪʶ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ɺʈɼ [28]: 

ʛʽʧʦʛʘʣʠʥʥʽ ʚʦʜʠï < 0,5 (ă); ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʦʜʠï 0,5ï5,0 ă; ʤʝʟʦʛʘʣʠʥʥʽ ʚʦʜʠ ï 5,0ï

18,0 ă; ʧʦʣʽʛʘʣʠʥʥʽ ʚʦʜʠ ï 18,0-30,0 ă; ʝʫʛʘʣʠʥʥʽ ʚʦʜʠ > 30,0 ă. 

ʆʮʽʥʢʫ ʩʪʨʫʢʪʫʨʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʚʠʜʽʚ ʜʦ 

ʩʦʣʦʥʦʩʪʽ, ʪʠʧʦʤ ʞʠʚʣʝʥʥʷ ʪʘ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʯʽʾ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ 

ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʙʽʦʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ çASTERICS 4.0è [351]. 

ʊʘʢ, ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʮʽʡ ʙʘʟʽ, ʥʘʚʝʜʝʥʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʤʝʰʢʘʪʠ ʫ ʚʦʜʘʭ ʟ ʧʝʚʥʦʶ ʩʦʣʦʥʽʩʪʶ ʟʘ 10-ʪʠ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ʊʘʢʠʡ ʘʥʘʣʽʟ 

ʧʨʦʚʝʜʝʥʠʡ ʜʣʷ ʤʦʣʶʩʢʽʚ, ʯʝʨʚʽʚ, ʢʦʤʘʭ ʪʘ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʷʢʽ 

ʤʝʰʢʘʶʪʴ ʫ ʚʦʜʦʡʤʘʭ ʪʘ ʚʦʜʦʪʦʢʘʭ ɭʚʨʦʧʠ. ʆʜʥʘʢ, ʜʣʷ ʯʘʩʪʠʥʠ ʚʠʜʽʚ (ʟʦʢʨʝʤʘ 

ʨʘʢʦʧʦʜʽʙʥʽ), ʷʢʽ ʻ ʤʝʰʢʘʥʮʷʤʠ ʝʩʪʫʘʨʥʠʭ ʜʽʣʷʥʦʢ ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ 

ʚʽʜʩʫʪʥʷ ʽ ʜʣʷ ʥʠʭ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ [150, 151]. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʩʽ ʚʠʜʠ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ 

ʛʨʫʧʠ: ʛʽʧʦʛʘʣʠʥʥʽ, ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʽ, ʛʽʧʦ-ʤʝʟʦʛʘʣʠʥʥʽ, ʛʽʧʦ-ʧʦʣʽʛʘʣʠʥʥʽ, ʛʽʧʦ-

ʝʫʛʘʣʠʥʥʽ, ʦʣʽʛʦ-ʤʝʟʦʛʘʣʠʥʥʽ, ʦʣʽʛʦ-ʧʦʣʽʛʘʣʠʥʥʽ, ʦʣʽʛʦ-ʝʫʛʘʣʠʥʥʽ, ʤʝʟʦ-

ʧʦʣʽʛʘʣʠʥʥʽ, ʤʝʟʦ-ʝʫʛʘʣʠʥʥʽ, ʧʦʣʽ-ʝʫʛʘʣʠʥʥʽ.  

ʇʦʜʽʙʥʠʤ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʦʣʦʥʦʩʪʽ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ 

ʟʜʘʪʥʦʩʪʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʤʝʰʢʘʪʠ ʚ ʙʽʦʪʦʧʘʭ ʟ ʨʽʟʥʦʶ ʪʝʯʽʻʶ. ɺ 
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ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʝʥʽ ʩʽʤ ʛʨʫʧ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ: ʨʝʦʙʽʦʥʪʠ, 

ʨʝʦʬʽʣʠ, ʨʝʦʣʽʤʥʦʬʽʣʠ, ʣʽʤʥʦʙʽʦʥʪʠ, ʣʽʤʥʦʬʽʣʠ, ʣʽʤʥʦʨʝʦʬʽʣʠ, ʽʥʜʠʬʝʨʝʥʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʚ ʜʦʜʘʪʢʫ ɹ. 

ɿʘ ʧʝʨʝʚʘʞʘʶʯʠʤ ʪʠʧʦʤ ʞʠʚʣʝʥʥʷ ʚʠʜʽʣʝʥʽ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʙʝʟʭʨʝʙʝʪʥʠʭ: 

ʰʢʨʝʙʘʯʽ, ʤʽʥʝʨʠ, ʧʦʜʨʽʙʥʶʚʘʯʽ, ʟʙʠʨʘʯʽ, ʘʢʪʠʚʥʽ ʬʽʣʴʪʨʘʪʦʨʠ, ʧʘʩʠʚʥʽ 

ʬʽʣʴʪʨʘʪʦʨʠ, ʭʠʞʘʢʠ ʽ ʧʘʨʘʟʠʪʠ.  

ɺʠʜʽʣʝʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʦʚʦʜʠʣʦʩʴ ʰʣʷʭʦʤ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʽʚ, ʷʢʽ 

ʟʥʘʡʜʝʥʦ ʥʘ ʧʝʚʥʦʤʫ ʩʫʙʩʪʨʘʪʽ (ʪʠʧ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʝʢʦʣʦʛʽʯʥʠʡ ʪʠʧ ʟʘʨʦʩʪʝʡ) ʫ 

ʚʦʜʦʪʦʮʽ ʘʙʦ ʚʦʜʦʡʤʽ, ʘʙʦ ʚ ʤʝʞʘʭ ʯʘʩʪʠʥʠ ʯʠ ʮʽʣʦʛʦ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ (ʨʫʢʘʚ, ʟʘʪʦʢʘ 

ʘʙʦ ʾʭ ʯʘʩʪʠʥʘ). ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʚʠʜʽʣʝʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʪʦʧʫ ʪʘ 

ʦʢʨʝʩʣʝʥʥʷ ʡʦʛʦ ʛʨʘʥʠʮ,ɹ ʟʦʢʨʝʤʘ ʟʘ ʤʘʢʨʦʦʙôʻʢʪʘʤʠ (ʚʠʜʘʤʠ ʤʘʢʨʦʬʽʪʽʚ, ʪʠʧʦʤ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʧʝʨʝʚʘʞʘʶʯʠʤ ʪʠʧʦʤ ˇʨʫʥʪʽʚ, ʚʦʜʥʠʤ ʦʙôʻʢʪʦʤ ʟʘʛʘʣʦʤ, ʘʙʦ ʡʦʛʦ 

ʯʘʩʪʠʥʦʶ). ɼʘʣ ̔ ʫ ʚʠʟʥʘʯʝʥʠʭ ʢʦʨʜʦʥʘʭ ʚʽʜʙʠʨʘʣʘʩʴ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ, 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʜʦʤʽʥʘʥʪʠ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʪʘ ʙʽʦʤʘʩʦʶ 

ʽ ʥʘʧʨʠʢʽʥʮʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʘʟʠʚʘʣʠ (ʢʣʘʩʠʬʽʢʫʚʘʣʠ) ʟʘ ʜʦʤʽʥʘʥʪʘʤʠ ʽʟ ʚʢʘʟʽʚʢʦʶ 

ʧʝʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʙʽʦʪʦʧʫ, ʚʦʜʥʦʛʦ ʦʙ'ʻʢʪʫ ʯʠ ʝʢʦʩʠʩʪʝʤʠ ʚʟʘʛʘʣʽ.  

ʈʦʟʨʘʭʫʥʢʠ ʽʥʜʝʢʩʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʐʝʥʥʦʥʘ ʪʘ ʧʦʜʽʙʥʦʩʪʽ ʟʘ 

ʉʝʨʝʥʩʝʥʦʤ, ʘ ʪʘʢʦʞ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʫ ʧʘʢʝʪʽ ʘʥʘʣʽʟʫ BiodiversityPro 

2.0. ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʣʘʩʪʝʨʥʠʭ ʜʝʥʜʨʦʛʨʘʤ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʦʚʥʦʛʦ ʟʚô̫ ʟʢʫ 

(Complete-linkage clustering). 

ʆʙʣʽʢ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

ʘʥʘʣʽʟʫ Microsoft Exel-2010, ʪʘ ʦʨʠʛʽʥʘʣʴʥʦ ʾʢʦʤʧôʶʪʝʨʥʦ ʾʧʨʦʛʨʘʤʠ BiotMetrix [2]. 

ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ [91]. 
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ʈʆɿɼɯʃ 3 ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼʆʉʃɯɼɾɽʅʀʍ ɺʆɼʅʀʍ 

ʆɹôɭʂʊɯɺ 

ɸʢʚʘʪʦʨʽʾ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʛʣʠʙʠʥʘʤʠ (ʟʘ ʥʘʰʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 5ï7 ʤ, ʧʦʜʝʢʫʜʠ ʜʦ 10ï12 ʤ) ʪʘ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʤʽʣʢʦʚʦʜʜ.̫ ɺʠʱʘ ʚʦʜʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʢʦ: ʧʝʨʝʚʘʞʥʦ ʦʢʨʝʤʠʤʠ 

ʨʦʟʨʽʜʞʝʥʠʤʠ ʧʣʷʤʘʤʠ Phragmites australis (Cav.) Trin. ex Steud. ʅʘ ʙʝʨʝʟʽ ʤʘʩʦʚʦ 

ʨʦʟʚʠʚʘʣʠʩʴ Cyperus glomeratus L., ʟ ʚʠʩʦʪʦʶ ʧʘʛʦʥʽʚ ʙʽʣʴʰʝ 1 ʤ ʪʘ ʚʝʨʙʠ (Salix alba 

L., S. triandra L.), ʢʦʨʝʥʽ ʷʢʠʭ ʫʪʚʦʨʶʚʘʣʠ çʤʘʥʛʨʦʚʽ ʟʘʨʦʩʪʽè, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʽʚ ʚʦʜʠ (ʥʝ ʤʝʥʰʝ 4 ʤ) ʽ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʚʦʜʥʠʭ ʤʘʢʨʦʬʽʪʽʚ. ɼʦʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʽʨʠʤʠ 

ʛʣʠʥʠʩʪʠʤʠ ʤʫʣʘʤʠ ʘʙʦ ʯʠʩʪʠʤʠ ʛʣʠʥʘʤʠ [109].  

ɺʝʨʰʠʥʘ ʜʝʣʴʪʠ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʷ ʤʠʩʫ ɯʟʤʘʾʣʴʩʴʢʠʡ ʏʘʪʘʣ, ʜʝ ʦʩʥʦʚʥʝ ʨʽʯʠʱʝ 

ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ ʜʚʘ ʨʫʢʘʚʠ ʊʫʣʴʯʠʥʩʴʢʠʡ (ʨʫʤʫʥʩʴʢʠʡ) ʪʘ ʂʽʣʽʡʩʴʢʽʡ, ʧʦ ʷʢʦʤʫ 

ʧʨʦʭʦʜʠʪʴ ʢʦʨʜʦʥ ʧʦʤʽʞ ʢʨʘʾʥʘʤʠ, ʜʦʚʞʠʥʘ ʦʩʪʘʥʥʴʦʛʦ ʜʦ ʚʧʘʜʽʥʥʷ ʚ ʏʦʨʥʝ ʤʦʨʝ 

ʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʢʫ 116 ʢʤ.  

ʊʫʣʴʯʠʥʩʴʢʠʡ, ʉʫʣʠʥʩʴʢʠʡ ʪʘ ɻʝʦʨʛʽʾʚʩʴʢʠʡ ʨʫʢʘʚʠ ʚʠʚʯʘʣʠ ʧʝʨʝʚʘʞʥʦ ʚ 

ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ, ʚ ʂʽʣʽʡʩʴʢʦʤʫ ʨʫʢʘʚʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʷʢ ʧʨʠʙʝʨʝʞʥʽ, ʪʘʢ ʽ 

ʛʣʠʙʦʢʦʚʦʜʥʽ ʜʽʣʷʥʢʠ. 

ʊʫʣʴʯʠʥʩʴʢʠʡ ʨʫʢʘʚ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 17 ʢʤ [35], ʤʘʻ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʽ 

ʙʝʨʝʛʠ ʟ ʜʦʤʽʰʢʘʤʠ ʛʘʣʴʢʠ, ʧʨʠʙʝʨʝʞʥʘ ʯʘʩʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʣʠʙʠʥʘʤʠ ʜʦ 

2,5 ʤ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤʠ ʱʽʣʴʥʠʤʠ ʤʫʣʘʤʠ. ʉʝʨʝʜ ʚʠʱʦʾ ʚʦʜʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚʽʜʤʽʯʝʥʽ ʟʘʥʫʨʝʥʽ ʪʘ ʚʽʣʴʥʦʧʣʘʚʘʶʯʽ ʤʘʢʨʦʬʽʪʠ (ʨʜʝʩʥʠʢ 

ʛʨʝʙʽʥʯʘʩʪʠʡ Stuckenia pectinata (L.) Bºerner, ʥʠʪʯʘʩʪʽ ʚʦʜʦʨʦʩʪʽ ʨ. Cladophora, 

ʟʘʚʠʪʢʘ ʨʽʟʥʦʢʦʨʝʥʝʚʘ Spirodela polyrhiza (L.) Schleid, ʢʫʰʠʨ ʟʘʥʫʨʝʥʠʡ 

Ceratophyllum demersum L., ʚʦʜʦʧʝʨʠʮʷ ʢʦʣʦʩʠʩʪʘ Myriophyllum spicatum L.) 

ʉʫʣʠʥʩʴʢʠʡ ʨʫʢʘʚ ʟʘʟʥʘʚ ʩʫʪʪʻʚʦʾ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʡʦʛʦ ʙʝʨʝʛʠ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʫʢʨʽʧʣʝʥʽ, ʪʦʤʫ ʙʽʣʴʰʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʻ ʰʪʫʯʥʠʤ ʢʘʥʘʣʦʤ 

ʟʘʚʜʦʚʞʢʠ 76 ʢʤ, ʰʠʨʠʥʦʶ 130ï160 ʤ ʽ ʟʘʚʛʣʠʙʰʢʠ 7ï7,5 ʤ [35, 233]. ʅʘ 

ʧʨʠʙʝʨʝʞʥʠʭ ʜʽʣʷʥʢʘ ʛʣʠʙʠʥʠ ʚʘʨʽʶʶʪʴ ʚʽʜ 0,5 ʤ ʜʦ 2,5 ʤ. ʅʘ ʤʽʣʢʦʚʦʜʜʽ 
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ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʠʱʘ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ʇʦʚʽʪʨʷʥʦ-ʚʦʜʥʽ ʤʘʢʨʦʬʽʪʠ (ʦʯʝʨʝʪ 

ʟʚʠʯʘʡʥʠʡ Phragmites australis (Cav.) Trin. ex Steud., ʨʦʛʽʟ ʚʫʟʴʢʦʣʠʩʪʠʡ Typha 

angustifolia L., ʾʞʘʯʘ ʛʦʣʽʚʢʘ ʧʨʷʤʘ Sparganium erectum L. ʪʘ ʩʪʨʽʣʠʮʷ ʟʚʠʯʘʡʥʘ 

Sagittaria sagittifolia L.) ʫʪʚʦʨʶʶʪʴ ʱʽʣʴʥʽ ʧʨʠʙʝʨʝʞʥʽ ʧʦʣʦʩʠ ʤʦʥʦ- ʪʘ ʟʤʽʰʘʥʠʭ 

ʟʘʨʦʩʪʝʡ, ʚʟʜʦʚʞ ʷʢʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʧʣʷʤʠ ʨʦʩʣʠʥ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ 

(ʣʘʪʘʪʪʷ ʙʽʣʝ Nymphaea alba L., ʛʣʝʯʠʢʠ ʞʦʚʪʽ Nuphar lutea (L.) Smith, ʚʦʜʷʥʠʡ ʛʦʨʽʭ 

Trapa natans L., ʨʜʝʩʥʠʢ ʧʣʘʚʘʶʯʠʡ Potamogeton natans L.), ʚʽʣʴʥʦʧʣʘʚʘʶʯʠʭ 

ʤʘʢʨʦʬʽʪʽʚ (ʢʫʰʠʨʽ ʟʘʥʫʨʝʥʠʡ ʪʘ ʧʽʜʚʦʜʥʠʡ Ceratophyllum demersum L. ʽ C. 

submersum L., ʨʷʩʢʘ ʪʨʠʙʦʨʦʟʝʥʯʘʩʪʘ Lemna trisulca L., ʚʦʜʷʥʠʡ ʨʽʟʘʢ ʘʣʦʻʚʠʜʥʠʡ 

Stratiotes aloides L.) ʪʘ ʟʘʥʫʨʝʥʠʭ ʨʦʩʣʠʥ (ʚʦʜʦʧʝʨʠʮʽ ʢʦʣʦʩʠʩʪʘ ʪʘ ʢʽʣʴʯʘʩʪʘ 

Myriophyllum spicatum L. ʽ M. verticillatum L., ʨʽʟʫʭʘ ʤʦʨʩʴʢʘ Najas marina L., 

ʨʜʝʩʥʠʢʠ ʛʨʝʙʽʥʯʘʩʪʠʡ ʽ ʧʨʦʥʠʟʘʥʦʣʠʩʪʠʡ S. pectinata ʽ Potamogeton perfoliatus L., 

ʭʘʨʦʚʽ ʚʦʜʦʨʦʩʪʽ) [109].  

ɻʝʦʨʛʽʾʚʩʴʢʠʡ ʨʫʢʘʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʟʚʠʚʠʩʪʽʩʪʶ ʪʘ ʨʘʟʦʤ ʟ 

ʤʝʘʥʜʨʘʤʠ ʡʦʛʦ ʜʦʚʞʠʥʘ ʩʢʣʘʜʘʻ 77 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ï 550 ʤ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ï 26 ʤ [35]. ɻʣʠʙʠʥʘ ʥʘ ʧʨʠʙʝʨʝʞʥʠʭ ʜʽʣʷʥʢʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 

2,0 ʤ, ʜʥʦ ʚʢʨʠʪʝ ʩʽʨʠʤʠ ʤʫʣʘʤʠ. ɺʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʪʷʛʥʝʪʴʩʷ ʧʦʣʦʩʘ 

ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (P. australis, T. angustifolia ʪʘ ʩʫʩʘʢ ʟʚʠʯʘʡʥʠʡ 

Butomus umbellatus L.), ʧʝʨʝʜ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʣʷʤʠ ʚʽʣʴʥʦʧʣʘʚʘʶʯʠʭ ʪʘ 

ʚʢʦʨʽʥʝʥʠʭ ʤʘʢʨʦʬʽʪʽʚ (T. natans, P. natans, ʞʘʙʫʨʥʠʢ ʟʚʠʯʘʡʥʠʡ Hydrocharis 

morsus-ranae L., ʨʷʩʢʘ ʤʘʣʘ Lemna minor L., ʩʘʣʴʚʽʥʽʷ ʧʣʘʚʘʶʯʘ Salvinia natans (L.) 

All. , S. polyrhiza, C. demersum, C. submersum, N. marina, M. spicatum, S. pectinata, P. 

perfoliatus), ʘ ʪʘʢʦʞ ʚʘʣʽʩʥʝʨʽʷ ʩʧʽʨʘʣʴʥʘ Vallisneria spiralis L. [109]. 

ʂʽʣʽʡʩʴʢʠʡ ʨʫʢʘʚ ʪʷʛʥʝʪʴʩʷ 116 ʢʤ ʚʽʜ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʏʘʪʘʣʫ ʜʦ ʏʦʨʥʦʛʦ ʤʦʨʷ, 

ʢʫʜʠ ʚʧʘʜʘʻ ʩʚʦʻʶ ʜʝʣʴʪʦʶ ʟ ʩʠʩʪʝʤʦʶ ʨʫʢʘʚʽʚ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʚʦʜʦʪʦʢʫ ï 1,2 ʢʤ, ʘ ʛʣʠʙʠʥʠ ʩʷʛʘʶʪʴ 50 ʤ. ʇʨʠʙʝʨʝʞʥʽ 

ʜʽʣʷʥʢʠ ʫʪʚʦʨʶʶʪʴ ʥʝʰʠʨʦʢʫ ʟʦʥʫ ʤʽʣʢʦʚʦʜʜʷ ʛʣʠʙʠʥʦʶ ʜʦ 2,0 ʤ, ʷʢʘ ʧʝʨʝʚʘʞʥʦ 

ʟʘʡʥʷʪʘ ʚʠʱʦʶ ʚʦʜʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʋ ʩʢʣʘʜʽ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʭ ʤʘʢʨʦʬʽʪʽʚ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ (P. australis, T. angustifolia, G. maxima ʪʘ B. umbellatus), ʧʦʤʽʞ ʷʢʦʶ 

ʪʨʘʧʣʷʶʪʴʩʷ ʨʦʩʣʠʥʠ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ (P. natans), ʧʣʘʚʘʶʯʽ (S. natans, S. 
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polyrhiza, C. demersum) ʪʘ ʟʘʥʫʨʝʥʽ ʚʢʦʨʽʥʝʥʽ (S. pectinatus ʪʘ P. perfoliatus) 

ʤʘʢʨʦʬʽʪʠ. ʗʢʱʦ ʤʽʣʢʦʚʦʜʥʽ ʟʦʥʘ ʨʫʢʘʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʽʨʠʤʠ ʤʫʣʘʤʠ ʨʽʟʥʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʪʦ ʛʣʠʙʦʢʦʚʦʜʥʽ ʜʽʣʷʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʱʽʣʴʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ 

ʜʦʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʘʙʦ ʧʨʦʤʠʪʠʤʠ ʧʽʩʢʘʤʠ.  

ʉʫʣʠʥʩʴʢʘ ʜʝʣʴʪʘ ɼʫʥʘʶ (ʘʙʦ ʜʝʣʴʪʘ ʉʫʣʠʥʩʴʢʦʛʦ ʨʫʢʘʚʘ) ʫʪʚʦʨʠʣʘʩʴ ʙʽʣʴʰʝ 

ʷʢ 2,5 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʠʩʪʝʤʠ ʚʦʜʦʪʦʢʽʚ (ʧʨʠʨʦʜʥʽʭ 

ʨʫʢʘʚʽʚ ʪʘ ʰʪʫʯʥʠʭ ʢʘʥʘʣʽʚ) ʽ ʦʟʝʨ, ʷʢʽ ʻ ʟʘʣʠʰʢʘʤʠ ʜʝʧʨʝʩʽʡ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʥʽʤʘʥʥʷ ʪʘ ʦʧʫʩʢʘʥʥʷ ʯʘʩʪʠʥ ʩʫʭʦʜʦʣʫ [36, 284]. ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʽ 

ʨʫʢʘʚʠ ʪʘ ʢʘʥʘʣʠ, ʷʢʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʦʜʦʪʦʢʘʤʠ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ, ʤʝʥʰ ʛʣʠʙʦʢʽ, 

ʥʝ ʪʘʢʽ ʰʠʨʦʢʽ ʽ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟʘʨʦʩʪʘʥʥʷ, ʪʘ ʦʟʝʨʘ, ʱʦ ʟʘ ʛʝʥʝʟʠʩʦʤ ʻ 

ʟʘʣʠʰʢʘʤʠ ʜʝʧʨʝʩʽʡ [284]. 

ɼʦʩʣʽʜʞʝʥʽ ʚʦʜʦʪʦʢʠ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪʠ ʧʝʨʝʚʘʞʥʦ ʥʝʰʠʨʦʢʽ (10ï15 ʤ) ʟ 

ʩʝʨʝʜʥʴʦʶ ʛʣʠʙʠʥʦʶ 2 ʤ ʪʘ ʩʣʘʙʢʦʶ ʰʚʠʜʢʽʩʪʶ ʪʝʯʽʾ 0,1ï0,3 ʤ/ʩ (ʪʘʙʣ. 3.1). ɼʦʥʥʽ 

ʚʽʜʢʣʘʜʠ ʚ ʨʫʢʘʚʽ ʃʦʧʘʪʥʘ ʪʘ ʢʘʥʘʣʽ ʉʫʝʮʴʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʨʠʯʥʝʚʠʤʠ ʨʠʭʣʠʤʠ 

ʤʫʣʘʤʠ, ʘ ʚ ʨʫʢʘʚʽ ʉʫʣʽʤʘʥʢʘ ï ʯʝʨʝʧʘʰʥʠʢʦʤ. ɺ ʩʝʨʝʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʟ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʚʦʜʦʦʙʤʽʥʫ ʫ ʚʥʫʪʨʽʰʥʴʦ ʜʝʣʴʪʦʚʠʭ ʚʦʜʦʡʤʘʭ ʮʽ ʚʦʜʦʪʦʢʠ ʙʫʣʦ 

ʧʨʦʯʠʱʝʥʦ ʪʘ ʧʦʛʣʠʙʣʝʥʦ. ʇʣʦʱʘ ʟʘʨʦʩʪʘʥʥʷ ʚ ʨʫʢʘʚʽ ʃʦʧʘʪʥʘ ʪʘ ʉʫʝʮʴʢʦʤʫ 

ʢʘʥʘʣʽ ʩʷʛʘʻ 60 %, ʘ ʚ ʨʫʢʘʚʽ ʉʫʣʽʤʘʥʢʘ ï ʥʝ ʧʝʨʝʚʠʱʫʻ 5%.  

ʊʘʙʣʠʮʷ 3.1 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʪʦʢʽʚ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ (ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ) 

ʇʦʢʘʟʥʠʢ 
ɺʦʜʦʪʦʢʠ 

ʨʫʢ. ʃʦʧʘʪʥʘ ʢʘʥ. ʉʫʝʮʴʢʠʡ ʨʫʢ. ʉʫʣʽʤʘʥʢʘ 

ɼʦʚʞʠʥʘ, ʢʤ 15 1,8 6,69 

ʐʠʨʠʥʘ, ʢʤ 0,05 0,02 0,01 

ɻʣʠʙʠʥʘ, ʤ 1,8-2,4 1,6-3,2 1,5-3,1 

ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ, ʤ/ʩ 0,1-0,3 0,1-0,3 0,1-0,3 

ɼʦʥʥʽ ʚʽʜʢʣʘʜʠ ʢʦʨʠʯʥʝʚʠʡ ʤʫʣ ʯʝʨʝʧʘʰʥʠʢ 

ʇʣʦʱʘ ʟʘʨʦʩʪʘʥʥʥʷ, % ʜʦ 65% ʜʦ 60% 1% 

 

ʉʝʨʝʜ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʭ ʤʘʢʨʦʬʽʪʽʚ ʚ ʨʫʢʘʚʽ ʃʦʧʘʪʥʘ ʜʦʤʽʥʫʶʪʴ P. australis, 

T. angustifolia ʪʘ Typha latifolia L. ʇʝʨʝʜ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ 
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ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʷʩ ʟʘʥʫʨʝʥʠʭ ʪʘ ʚʽʣʴʥʦʧʣʘʚʘʶʯʠʭ ʤʘʢʨʦʬʽʪʽʚ, ʘ ʪʘʢʦʞ ʨʦʩʣʠʥ ʟ 

ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ (N. alba, N. lutea, H. morsus-ranae, T. natans, C. demersum, S. 

aloides) [109]. ʈʦʩʣʠʥʥʽʩʪʴ ʉʫʝʮʴʢʦʛʦ ʢʘʥʘʣʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʟʜʦʚʞʙʝʨʝʛʦʚʠʤʠ 

ʟʘʨʦʩʪʷʤʠ ʦʯʝʨʝʪʫ ʪʘ ʨʦʛʦʟʽʚ, ʫʟʜʦʚʞ ʷʢʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʥʫʨʝʥʘ ʨʦʩʣʠʥʥʽʩʪʴ (C. 

demersum) ʪʘ ʧʣʷʤʠ N. lutea ʽ N. alba. ʈʫʢʘʚ ʉʫʣʽʤʘʥʢʘ ʟʘʨʦʩʪʘʻ ʩʣʘʙʢʦ, ʫ ʟʚôʷʟʢʫ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʟʦʥʠ ʤʽʣʢʦʚʦʜʜ.̫ ʈʦʩʣʠʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʯʝʨʝʪʦʤ ʩʝʨʝʜ ʷʢʦʛʦ 

ʧʝʨʽʦʜʠʯʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ M. spicatum ʪʘ C. demersum.  

ʅʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʽ ʚʦʜʦʡʤʠ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪʠ (ʦʟʝʨʘ ʄʘʪʠʮʷ, 

ʄʝʨʛʝʡ ʪʘ ʄʘʣʠʡ ʄʝʨʛʝʡ) ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ  ̒ʦʟʝʨʘʤʠ ʦʜʥʦʡʤʝʥʥʦʾ ʜʝʧʨʝʩʽʾ ʪʘ 

ʜʨʝʥʫʶʪʴʩʷ ʨʫʢʘʚʦʤ ʃʦʧʘʪʥʘ [284]. ɼʥʦ ʾʭ ʥʠʞʯʝ ʨʽʚʥʷ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʛʣʠʙʠʥʘ 

ʩʷʛʘʻ 2,4ï3,2 ʤ (ʪʘʙʣ. 3.2). ʅʘʡʙʽʣʴʰʠʤ ʩʝʨʝʜ ʮʠʭ ʚʦʜʦʡʤ ʻ ʦʟ. ʄʝʨʛʝʡ (10,58 ʢʤ2), 

ʥʘʡʤʝʥʰʠʤ ï ʦʟ. ʄʘʣʠʡ ʄʝʨʛʝʡ (1,43 ʢʤ2), ʷʢʝ ʟôʻʜʥʘʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʯʝʨʝʟ ʰʠʨʦʢʫ 

ʪʘ ʢʦʨʦʪʢʫ ʧʨʦʪʦʢʫ. ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʦʟʝʨ ʧʦʣʷʛʘʻ ʚ ʭʘʨʘʢʪʝʨʽ ʟʘʨʦʩʪʘʥʥʷ. 

ʗʢʱʦ ʚ ʦʟ. ʄʘʪʠʮʷ, ʱʦ ʥʘʡʤʝʥʰ ʟʘʨʦʩʣʝ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʦʾ ʛʨʫʧʠ ʚʦʜʦʡʤ 

(ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ 10%), ʧʝʨʝʚʘʞʘʻ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʫʪʚʦʨʶʻ ʣʠʰʝ 

ʦʜʠʥ ʩʫʮʽʣʴʥʠʡ ʧʦʷʩ ʥʘʚʢʨʫʛʠ ʚʩʴʦʛʦ ʦʟʝʨʘ, ʪʦ ʚ ʦʟ. ʄʝʨʛʝʡ, ʜʝ ʧʣʦʱʘ ʟʘʨʦʩʪʘʥʥʷ 

ʜʦʩʷʛʘʻ 75 % ʚ ʨʽʟʥʽ ʟʘ ʛʽʜʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʝʨʝʚʘʞʘʶʪʴ ʘʙʦ 

ʟʘʥʫʨʝʥʽ ʨʦʩʣʠʥʠ, ʘʙʦ ʤʘʢʨʦʬʽʪʠ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʜʨʫʛʠʡ ʪʘ 

ʪʨʝʪʽʡ ʧʦʷʩ ʨʦʩʣʠʥʥʦʩʪʽ. ɺ ʦʟ. ʄʘʣʠʡ ʄʝʨʛʝʡ, ʥʘʡʙʽʣʴʰ ʟʘʨʦʩʣʦʤʫ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʦʡʤ, ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʝʯʠʢʠ ʞʦʚʪʽ ʪʘ ʣʘʪʘʪʪʷ ʙʽʣʝ, ʘ ʪʘʢʦʞ ʜʦʩʠʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʢʫʨʪʠʥʠ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ. 

ʆʟʝʨʘ ɹʘʙʠʥʝ, ʈʦʰʫ ʪʘ ʇʫʶ ʚ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ (ʯʝʨʚʝʥʴ 2017 ʨ.) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʟʥʘʯʥʠʤ ʟʘʨʦʩʪʘʥʥʷʤ (ʜʦ 75ï85%), ʟʥʘʯʥʠʤʠ ʛʣʠʙʠʥʘʤʠ (1,7ï

2,8 ʤ), ʧʝʨʝʚʘʞʘʥʥʷʤ ʢʦʨʠʯʥʝʚʠʭ ʘʙʦ ʩʽʨʠʭ ʤʫʣʽʚ ʫ ʩʢʣʘʜʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʜʠʚ. 

ʪʘʙʣ. 2.2). ɺ ʦʟʝʨʘʭ ʜʦʤʽʥʫʚʘʣʠ ʟʘʥʫʨʝʥʽ ʤʘʢʨʦʬʽʪʠ: ʚ ʦʟʝʨʽ ɹʘʙʠʥʝ ï Ceratophyllum 

submersum L.  ̔Chara vulgaris L., ʘ ʚ ʦʟʝʨʘʭ ʚ ʦʟʝʨʽ ʈʦʰʫ ʪʘ ʇʫʶ ï Potamogeton 

crispus Linnaeus. 

ʇʝʨʝʜʥʷ, ʘʙʦ ʤʦʨʩʴʢʘ ʜʝʣʴʪʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ (ʘʙʦ ʂʽʣʽʡʩʴʢʘ ʜʝʣʴʪʘ) 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʤ. ɺʠʣʢʦʚʝ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʻʜʥʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʚʦʜʦʪʦʢʽʚ ʪʘ ʚʦʜʦʡʤ. ɹʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ʜʦʩʣʽʜʞʝʥʽ ʚ ʚʦʩʴʤʠ ʨʫʢʘʚʘʭ: 
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ʂʽʣʽʡʩʴʢʦʤʫ, ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʦʤʫ, ʆʯʘʢʽʚʩʴʢʦʤʫ, ɹʽʣʛʦʨʦʜʩʴʢʦʤʫ, ɹʠʩʪʨʦʤʫ, 

ɺʦʩʪʦʯʥʦʤʫ, ʎʠʛʘʥʮʽ ʪʘ ʆʪʥʦʞʥʦʤʫ. ɰʭ ʛʽʜʨʦʣʦʛʦ-ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.3. 

ʊʘʙʣʠʮʷ 3.2 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʡʤ ʉʫʣʠʥʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ (ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 2006ï2007 ʪʘ 2017 ʨʨ. ʪʘ [293]) 

ʇʦʢʘʟʥʠʢ 

ɺʦʜʦʡʤʠ 

ʦʟ. 

ʄʘʪʠʮʷ 

ʦʟ. 

ʄʝʨʛʝʡ 

ʦʟ. 

ʄʘʣʠʡ 

ʄʝʨʛʝʡ 

ʦʟ. 

ɹʘʙʠʥʝ 

ʦʟ. 

ʈʦʰʫ 
ʦʟ. ʇʫʶ 

ʇʣʦʱʘ, ʢʤ3 6,24 10,58 1,43 3,40 13,30 8,25 

ɻʣʠʙʠʥʘ, ʤ 1,2-3,2 0,7-2,5 0,6-2,4 1,7-1,8 2,1-2,6 2,3-2,8 

ɼʦʥʥʽ ʚʽʜʢʣʘʜʠ ʢʦʨʠʯʥʝʚʠʡ ʤʫʣ ʩʽʨʠʡ ʤʫʣ 

ʇʣʦʱʘ 

ʟʘʨʦʩʪʘʥʥʥʷ, % 
30% ʜʦ 70% ʜʦ 90% ʜʦ 80% ʜʦ 85% ʜʦ 75% 

 

ʊʘʙʣʠʮʷ 3.3  

ɻʽʜʨʦʣʦʛʦ-ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʢʘʚʽʚ ʜʝʣʴʪʠ (ʟʘ [35, 238] ʪʘ 

ʚʣʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ). 

ʈʫʢʘʚ ʜʝʣʴʪʠ ʐʠʨʠʥʘ, ʤ 

(ʤʝʞʝʥʴ-

ʧʦʚʽʥʴ) 

ɻʣʠʙʠʥʘ, ʤ 

(ʤʝʞʝʥʴ-ʧʦʚʽʥʴ) 

ʉʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ, 

ʤ/ʩ 

ʂʽʣʽʡʩʴʢʠʡ (ʤ. ɺʠʣʢʦʚʝ) 596-609 7,8-8,2 1,06 

ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʠʡ 275-700 4,2-9,6 1,00 

ɹʠʩʪʨʠʡ 180-187 7,7-7,9 1,09 

ʆʯʘʢʽʚʩʴʢʠʡ 187-244 3,8-6,1 0,88 

ɺʦʩʪʦʯʥʠʡ 66-72 4,0-4,1 0,81 

ʎʠʛʘʥʢʘ 51-55 5,3-5,6 0,74 

ɹʽʣʛʦʨʦʜʩʴʢʠʡ 45-50 3,0-3,3 0,36 

ʆʪʥʦʞʥʠʡ 5 1,50 0 

 

ʈʫʢʘʚ ɹʠʩʪʨʠʡ (ʨʘʥʽʰʝ ʅʦʚʦʩʪʘʤʙʫʣʴʩʴʢʠʡ) ï ʦʜʠʥ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʚʦʜʦʪʦʢʽʚ, 

ʷʢ ʥʝʚʝʣʠʢʫ ʧʨʦʪʦʢʫ ʤʽʞ ʦʩʪʨʦʚʘʤʠ ʉʪʘʤʙʫʣʴʩʴʢʠʡ ʽ ʂʫʙʘʥʩʴʢʠʡ ʡʦʛʦ ʚʽʜʟʥʘʯʝʥʦ 
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ʥʘ ʢʘʨʪʽ ʱʝ 1856 ʨ. [400], ʟ 1894 ʨʦʢʫ ʚʽʥ ʧʦʯʘʚ ʥʘʨʦʱʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ, ʘ ʟʘʨʘʟ ʥʠʤ 

ʧʨʦʭʦʜʠʪʴ 36,6% ʟʘʛʘʣʴʥʦʛʦ ʩʪʦʢʫ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ [35]. 

ʈʫʢʘʚ ʆʯʘʢʽʚʩʴʢʠʡ ʜʦ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪ. ʤʘʚ ʨʦʟʛʘʣʫʞʝʥʫ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ 

ʚʦʜʦʪʦʢʽʚ. ʅʘ ʧʦʯʘʪʦʢ ʍʍɯ ʩʪ. ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʚʽʜʤʝʨʣʘ ̔  ʟʘʨʘʟ ʨʫʢʘʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʪʘʜʽʾ ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʪʫʭʘʥʥʷ [35].  

ʈʫʢʘʚ ɺʦʩʪʦʯʥʠʡ ʫʪʚʦʨʠʚʩʷ ʚ ʢʽʥʮʽ ʍɯʍ ʩʪ. ʷʢ ʧʨʦʪʦʢʘ ʤʽʞ ʦ. ʂʫʙʘʥʩʴʢʠʡ ʪʘ 

ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʦʩʪʨʦʚʘʤʠ. ɼʦ ʢʽʥʮʷ ʍʍ ʩʪ. ʥʘʣʝʞʘʚ ʜʦ ʨʫʢʘʚʽʚ, ʱʦ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʥʘ ʧʝʨʽʦʜ ʢʦʣʠ ʡʦʛʦ ʛʠʨʣʦʚʫ ʯʘʩʪʠʥʫ ʧʝʨʝʛʦʨʦʜʠʣʘ ʢʦʩʘ 

ʦ. ʇʪʘʰʠʥʠʡ ʙʫʚ ʚ ʩʪʘʜʽʾ ʟʘʪʫʭʘʥʥʷ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʽʩʣʷ ʧʨʦʨʠʚʫ ʢʦʩʠ ʟʥʦʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ ʘʢʪʠʚʘʮʽʾ. 

ʈʫʢʘʚ ʎʠʛʘʥʢʘ ʩʬʦʨʤʫʚʘʚʩʷ ʫ 80-ʭ ʨʦʢʘʭ ʍʍ ʩʪ. ʽ ʷʚʣʷʚ ʩʦʙʦʶ ʥʝʰʠʨʦʢʠʡ 

ʚʦʜʦʪʽʢ, ʱʦ ʟôʻʜʥʫʚʘʚ ʨʫʢʘʚ ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʠʡ ʪʘ ʟʘʪʦʢʫ ʎʠʛʘʥʩʴʢʠʡ ʂʫʪ. ɿʘʨʘʟ 

ʟʘʪʦʢʘ ʧʦʚʥʽʩʪʶ ʚʽʜʤʝʞʦʚʘʥʘ ʚʽʜ ʤʦʨʷ ʪʘ ʧʝʨʝʪʚʦʨʠʣʘʩʴ ʥʘ ʚʥʫʪʨʽʰʥʴʦ ʜʝʣʴʪʦʚʫ 

ʚʦʜʦʡʤʫ, ʘ ʨʫʢʘʚ ʎʠʛʘʥʢʘ ʚʧʘʜʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʦʨʝ.  

ʈʫʢʘʚ ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʤ. ɺʠʣʢʦʚʝ, ʥʘʣʝʞʠʪʴ ʜʦ ʚʦʜʦʪʦʢʽʚ, ʷʢʽ 

ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ [35], ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʈʫʢʘʚ ʆʪʥʦʞʥʠʡ ʽʩʥʫʚʘʚ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍɯʍ ʩʪ. ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 

ʍʍ ʩʪ. [35], ʟʘʨʘʟ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʩʪʘʨʠʮ ʁʫ ʚʠʛʣʷʜʽ ʯʝʨʝʜʠ ʚʦʜʦʡʤ ʚʢʨʠʪʠʭ 

ʩʘʣʴʚʽʥʽʻʶ ʧʣʘʚʘʶʯʦʶ.  

ʆʩʥʦʚʥʽ ʛʽʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ 

ʜʦʩʣʽʜʞʝʥʠʭ ʨʫʢʘʚʽʚ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.4. 

ɿʚʘʞʘʶʯʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʚ ʪʝʧʣʽ ʧʝʨʽʦʜʠ ʨʦʢʫ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʟʤʽʥʶʚʘʣʠʩʴ ʚʽʜ 19,10ʉ ʜʦ 24,20ʉ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʅ ʟʤʽʥʶʚʘʣʠʩʴ ʚʽʜ 7,35 ʜʦ 8,28 ʦʜʠʥʠʮʴ. ʅʘʡʙʽʣʴʰʽ ʤʝʞʽ 

ʢʦʣʠʚʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʥʘ ʜʽʣʷʥʢʘʭ ʚʠʪʦʢʫ ʨʫʢʘʚʽʚ ɺʦʩʪʦʯʥʠʡ 

ʪʘ ʎʠʛʘʥʢʘ, ʘ ʪʘʢʦʞ ʚ ʛʠʨʣʽ ʨʫʢʘʚʘ ɹʠʩʪʨʠʡ. 
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ʊʘʙʣʠʮʷ 3.4  

ʆʩʥʦʚʥʽ ʛʽʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʝʨʝʞʥʠʭ ʜʽʣʷʥʦʢ ʨʫʢʘʚʽʚ (2007ï2018 ʨʨ.) (ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥ)ɹ. 

ʈʫʢʘʚ ɼʽʣʷʥʢʘ 

ɻʽʜʨʦʬʽʟʠʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

t, 0C ʨʅ ʝʅ, ɛS 
ʉʦʣʦʥʽʩʪʴ, 

ă 
NaCl, % ʆ2, ʤʛ/ʣ 

ʧʝʨʝʚʘʞʘʶʯʠʡ 

ʪʠʧ ˇʨʫʥʪʫ 

ʂʽʣʽʡʩʴʢʠʡ ʤ. ɺʠʣʢʦʚʝ 20,6Ñ5,0 7,86Ñ0,27 432Ñ60 0,22Ñ0,03 0,9Ñ0,1 8,88Ñ2,6 ʩʽʨʠʡ ʤʫʣ 

ʉʪʘʨʦʩʪʘʤ-

ʙʫʣʴʩʴʢʠʡ 

ʚʠʱʝ ʨʫʢ. 

ɹʠʩʪʨʠʡ 
18,9Ñ5,6 7,79Ñ0,56 396Ñ29 0,20Ñ0,02 0,8Ñ0,1 10,04Ñ2,2 

ʩʽʨʠʡ ʤʫʣ, 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

ʥʠʞʯʝ ʨʫʢ. 

ɹʠʩʪʨʠʡ 
18,7Ñ5,4 7,88Ñ0,46 399Ñ30 0,20Ñ0,01 0,8Ñ0,1 10,04Ñ2,1 

ʩʽʨʠʡ ʤʫʣ, 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

ɹʠʩʪʨʠʡ 

10 ʢʤ 20,5Ñ5,0 7,78Ñ0,66 408Ñ46 0,21Ñ0,02 0,8Ñ0,1 8,32Ñ2,1 ʩʽʨʠʡ ʤʫʣ 

2 ʢʤ 
20,5Ñ5,1 7,92Ñ0,71 546Ñ281 0,30Ñ0,17 1,1Ñ0,5 8,40Ñ2,4 

ʧʽʩʦʢ,ʟʘʤʫʣʝʥʠʡ 

ʧʽʩʦʢ 

ʆʯʘʢʽʚʩʴʢʠʡ 
17 ʢʤ 20,6Ñ5,4 7,89Ñ0,42 420Ñ42 0,21Ñ0,02 0,8Ñ0,1 8,92Ñ2,3 ʩʽʨʠʡ ʤʫʣ 

6 ʢʤ 21,0Ñ5,4 8,10Ñ0,51 430Ñ55 0,22Ñ0,03 0,8Ñ0,1 9,55Ñ3,0 ʩʽʨʠʡ ʤʫʣ 

ɺʦʩʪʦʯʥʠʡ 

ʚʠʪʦʢ 20,4Ñ5,0 7,73Ñ0,88 411Ñ50 0,21Ñ0,02 0,8Ñ0,1 9,19Ñ2,6 ʩʽʨʠʡ ʤʫʣ 

ʛʠʨʣʦ 
21,1Ñ4,9 7,96Ñ0,62 435Ñ93 0,25Ñ0,10 0,9Ñ0,2 8,31Ñ2,3 

ʧʽʩʦʢ, 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

ʎʠʛʘʥʢʘ 
ʚʠʪʦʢ 19,3Ñ6,4 8,06Ñ0,74 454Ñ128 0,23Ñ0,08 0,9Ñ0,2 10,14Ñ2,1 ʩʽʨʠʡ ʤʫʣ 

ʛʠʨʣʦ 19,1Ñ5,8 7,86Ñ0,63 426Ñ51 0,21Ñ0,02 0,8Ñ0,1 9,71Ñ1,3 ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

ɹʽʣʛʦʨʦʜʩʴʢʠʡ 
10 ʢʤ 20,0Ñ4,1 8,28Ñ0,82 432Ñ65 0,22Ñ0,03 0,9Ñ0,2 7,78Ñ3,3 ʩʽʨʠʡ ʤʫʣ 

ʨʦʟʚʠʣʢʘ 22,6Ñ3,0 7,76Ñ0,36 670Ñ119 0,35Ñ0,03 1,2Ñ0,3 5,59Ñ2,1 ʩʽʨʠʡ ʤʫʣ 

ʆʪʥʦʞʥʠʡ 
ʩʝʨʝʜʠʥʘ 

24,2Ñ4,0 7,35Ñ1,08 418Ñ2 0,22Ñ0,001 0,8Ñ0,1 7,05Ñ1,0 
ʩʽʨʠʡ ʤʫʣ, 

ʯʦʨʥʠʡ ʤʫʣ 
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ɿʥʘʯʝʥʥʷ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʨʫʢʘʚʽʚ 

ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʠʩʴ, ʦʜʥʘʢ ʚ ʛʠʨʣʽ ʨʫʢʘʚʘ ɹʠʩʪʨʠʡ ʪʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʫʢ. 

ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʠ ʜʝʱʦ ʚʠʱʠʤʠ, ʪʘʢʦʞ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʩʝʟʦʥʥʦʤʫ ʘʩʧʝʢʪʽ, ʱʦ 

ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʧʣʠʚʦʤ ʩʦʣʦʥʠʭ ʚʦʜ ʥʘ ʮʽ ʜʽʣʷʥʢʠ. 

ʇʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʥʘ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ 

ʩʪʘʥʦʚʠʣʠ 0,21ï0,23ă ʽ ʪʽʣʴʢʠ ʚ ʛʠʨʣʽ ʨʫʢʘʚʘ ɹʠʩʪʨʠʡ, ʘ ʪʘʢʦʞ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʨʫʢʘʚʘ ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʚʠʱʝ ʚʠʱʽ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʚʝʣʠʯʠʥ: 0,30ï0,35ă.  

ɺʤʽʩʪ NaCl ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 0,8ï0,9 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʩʦʣʝʡ ʥʘ 

ʙʽʣʴʰʦʩʪʽ ʟ ʜʽʣʷʥʦʢ ʚʦʜʦʪʦʢʽʚ, ʽ ʣʠʰʝ ʚ ʛʠʨʣʽ ʨʫʢʘʚʘ ɹʠʩʪʨʠʡ ʽ ʥʘ ʨʦʟʛʘʣʫʞʝʥʥʽ 

ʨʫʢʘʚʘ ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʮʝ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 1,1ï1,2%.  

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʫ ʚʦʜʽ ʢʠʩʥʶ ʚ ʨʫʢʘʚʘʭ ʩʪʘʥʦʚʠʣʠ 5,59ï

10,14Áʤʛ/ʣ, ʥʘ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʚʦʥʠ ʟʤʽʥʶʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 8ï9Áʤʛ/ʣ. 

ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʫʢʘʚʘ 

ɹ̔ ʣʛʦʨʦʜʩʴʢʠʡ ʪʘ ʚ ʨʫʢʘʚʽ ʆʪʥʦʞʥʠʡ. 

ɿʘʛʘʣʦʤ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʚ ʨʫʢʘʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʦʪʠʨʤʘ ʪʠʧʘʤʠ: ʯʠʩʪʽ ʧʽʩʢʠ, 

ʟʘʤʫʣʝʥʽ ʧʽʩʢʠ, ʩʽʨʽ ʤʫʣʠ ʪʘ ʯʦʨʥʽ ʤʫʣʠ. ʉʽʨʽʡ ʤʫʣʠ ï ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ˇʨʫʥʪʫ 

ʫ ʚʦʜʦʪʦʢʘʭ ʜʝʣʴʪʠ, ʟʫʩʪʨʽʯʘʚʩʷ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʚ ʨʽʟʥʠʭ ʨʫʢʘʚʘʭ. ɿʘʤʫʣʝʥʽ 

ʧʽʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʛʠʨʣʦʚʽʡ ʯʘʩʪʠʥʽ ʨʫʢʘʚʽʚ ɹʠʩʪʨʠʡ, ɺʦʩʪʦʯʥʠʡ ʪʘ ʎʠʛʘʥʢʘ, ʘ 

ʪʘʢʦʞ ʚ ʨʫʢʘʚʽ ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʠʡ. ʏʠʩʪʽ ʧʽʩʢʠ ʪʘ ʯʦʨʥʽ ʤʫʣʠ ï ʥʘʡʤʝʥʰ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʠʧʠ ˇʨʫʥʪʽʚ ʫ ʚʦʜʦʪʦʢʘʭ. ʇʝʨʰʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʚʠʭʦʜʘʭ ʨʫʢʘʚʽʚ 

ɹʠʩʪʨʠʡ ʪʘ ɺʦʩʪʦʯʥʠʡ ʚ ʤʦʨʝ, ʘ ʜʨʫʛʽ ï ʚ ʟʘʪʫʭʘʶʯʠʭ ʨʫʢʘʚʘʭ (ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʪʘ 

ʆʪʥʦʞʥʠʡ), ʚ ʤʽʩʮʷʭ ʟ ʦʙʤʝʞʝʥʦʶ ʧʨʦʪʦʯʥʽʩʪʶ ʽ ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʤʘʢʨʦʬʽʪʽʚ. 

ʄʘʢʨʦʬʽʪʠ ʨʫʢʘʚʽʚ ʜʝʣʴʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʤʠ 

ʨʦʩʣʠʥʘʤʠ, ʟ ʧʦʩʣʘʙʣʝʥʥʷʤ ʪʝʯʽʾ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚʘʶʪʴ ʟʘʥʫʨʝʥʽ ʬʦʨʤʠ, ʘ ʚ ʩʪʘʨʠʮʽ ï 

ʚʽʣʴʥʦʧʣʘʚʘʶʯʘ ʨʦʩʣʠʥʥʽʩʪʴ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʦʩʣʽʜʞʝʥʠʭ 

ʤʘʢʨʦʬʽʪʽʚ ʥʘʚʝʜʝʥʠʡ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʬʽʪʦʬʽʣʴʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʦʜʦʪʦʢʽʚ 

ʜʝʣʴʪʠ. 

ʇʨʽʩʥʦʚʦʜʥʽ ʟʘʪʦʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚʦʜʦʡʤʘʤʠ, ʷʢʽ ʚ ʨʽʟʥʠʡ ʯʘʩ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʤʦʨʷ. ɺ ʢʽʥʮʽ ʍʍ ʩʪ. ʧʦʯʘʣʦʩʴ 
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ʫʪʚʦʨʝʥʥʷ ʟʘʪʦʢʠ ɸʥʘʥʴʢʽʥ ʂʫʪ. ʇʦʩʪʫʧʦʚʝ ʥʘʨʦʩʪʘʥʥʷ ʧʽʱʘʥʦʾ ʢʦʩʠ ʟ ʯʘʩʦʤ 

ʧʦʚʥʽʩʪʶ ʚʽʜʦʢʨʝʤʠʣʦ ʚʦʜʦʡʤʫ ʚʽʜ ʤʦʨʷ. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʣʘʩ ̫ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʪʦʢ ɼʝʣʶʢʽʚ ʂʫʪ ʪʘ ʇʦʪʘʧʽʚ ʂʫʪ, ʘʣʝ ʾʭ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʦʟʧʦʯʘʣʦʩʷ 

ʧʽʟʥʽʰʝ ʽ ʟʘʨʘʟ ʮ ̔ʧʝʨʝʚʘʞʥʦ ʧʨʽʩʥʦʚʦʜʥʽ ʟʘʪʦʢʠ ʧʝʨʽʦʜʠʯʥʦ ʤʘʶʪʴ ʟʚ'ʷʟʦʢ ʽʟ ʤʦʨʝʤ. 

ʅʘʡʤʦʣʦʜʰʦʶ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʦʡʤ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ̒  ʟʘʪʦʢʘ ɹʠʩʪʨʠʡ ʂʫʪ, 

ʨʦʟʚʠʪʦʢ ʷʢʦ ʾʨʦʟʧʦʯʘʚʩʷ ʟ ʤʦʤʝʥʪʫ ʧʽʜʥʷʪʪʷ ʇʪʘʰʠʥʦ ʾʢʦʩʠ ʚ 1990Áʨ. ʪʘ ʧʨʦʭʦʜʠʚ 

ʚʧʨʦʜʦʚʞ ʤʘʡʞʝ 30-ʪʠ ʨʦʢʽʚ ʫ ʥʘʩ ʥʘ ʦʯʘʭ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʦʜʦʡʤʘ ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʣʘʩʷ ʚ ʨʦʟʤʽʨʘʭ, ʨʦʟʜʽʣʠʣʘʩʴ ʥʘ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ, ʥʘʡʢʨʘʱʝ ʟ ʷʢʠʭ, 

ʟʙʝʨʝʛʣʠʩʷ ʤʽʩʮʷ ʟôʻʜʥʘʥʥʷ ʟ ʨʫʢʘʚʘʤʠ ɹʠʩʪʨʠʡ ʪʘ ɺʦʩʪʦʯʥʠʡ, ʪʦʜʽ ʷʢ ʮʝʥʪʨʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʧʝʨʝʪʚʦʨʠʣʘʩʴ ʥʘ ʥʠʟʢʫ ʥʝʚʝʣʠʯʢʠʭ ʙʝʟʩʪʽʯʥʠʭ ʤʽʣʢʠʭ ʦʟʝʨ, ʷʢʽ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʚ ʧʣʘʚʥʽ ʪʘ ʩʫʭʦʜʽʣ. 

ɿʘʪʦʢʘ ʇʦʪʘʧʽʚ ʂʫʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ. ʄʽʞ 1972 ʽ 

1980 ʨʨ. ʚʽʜʙʫʣʦʩʷ ʙʣʦʢʫʚʘʥʥʷ ʟʘʪʦʢʠ ʢʦʩʦʶ ʜʦʚʞʠʥʦʶ 4 ʢʤ [35], ʷʢʘ ʚʧʨʦʜʦʚʞ 30-

ʪʠ ʨʦʢʽʚ ʟʘʭʠʱʘʣʘ ʚʦʜʦʡʤʫ ʚʽʜ ʤʦʨʷ ʪʘ ʩʧʨʠʷʣʘ ʾʾ ʦʧʨʽʩʥʝʥʥʶ. ɸʣʝ ʧʽʩʣʷ ʰʪʦʨʤʫ 

2010 ʨ. ʚ ʧʝʨʝʩʠʧʫ ʫʪʚʦʨʠʣʘʩʴ ʧʨʦʤʦʾʥʘ ʯʝʨʝʟ ʷʢʫ ʩʦʣʦʥʽ ʚʦʜʠ ʟʥʦʚ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ 

ʚʦʜʦʡʤʠ. 

ɿʘʪʦʢʘ ɼʝʣʶʢʽʚ ʂʫʪ ʥʘ ʢʘʨʪʘʭ 1898 ʽ 1948 ʨʨ. ʟʦʙʨʘʞʝʥʘ hʠʨʦʢʦ ʚʽʜʢʨʠʪʦ  ʁ

ʽʟ ʩʪʦʨʦʥʠ ʤʦʨʷ. ɯʟʦʣʷʮʽʷ ʟʘʪʦʢʠ ʨʦʟʧʦʯʘʣʘʩʷ ʚ 50ï60-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ,  ̔

ʟʘʨʘʟ ʚʦʜʦʡʤʘ ʩʧʦʣʫʯʘʻʪʴʩʷ ʣʠʰʝ ʟ ʨʫʢʘʚʦʤ ɸʥʢʫʜʠʥʚ̔. 

ɯʟʦʣʷʮʽʷ ʟʘʪʦʢʠ ɸʥʘʥʴʢʽʥ ʂʫʪ ʧʦʯʘʣʘʩʷ ʚ 40-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʟʘʨʘʟ 

ʚʦʜʦʡʤʘ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʤʦʨʷ ʪʘ ʤʘʻ ʟôʻʜʥʘʥʥʷ ʧʨʦʪʦʢʘʤʠ ʟ ʨʫʢʘʚʘʤʠ ɺʦʩʪʦʯʥʠʡ 

ʪʘ ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʠʤ. 

ɿʘʛʘʣʦʤ ʝʚʦʣʶʮʽʷ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʩʪʘʙʽʣʽʟʘʮʽʻʶ 

ʩʦʣʴʦʚʦʛʦ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱ ʟʘʨʦʩʪʘʥʥʷ, 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʤʫʣʫ ʪʘ ʜʝʪʨʠʪʫ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʆʩʪʘʥʥʽ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ ʧʽʩʢʽʚ 

ʫ ʥʘʡʙʽʣʴʰ ʤʦʨʠʩʪʠʭ ʘʢʚʘʪʦʨʽʷʭ ʜʦ ʯʦʨʥʠʭ ʜʝʪʨʠʪʥʠʭ ʤʫʣʽʚ ʫ ʥʘʡʙʽʣʴʰ ʚʽʜʜʽʣʝʥʠʭ 

ʚʽʜ ʤʦʨʷ ʪʘ ʩʪʘʨʰʠʭ ʟʘ ʚʽʢʦʤ ʜʽʣʷʥʢʘʭ.  

ɻ̔ ʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.5. 
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ʊʘʙʣʠʮʷ 3.5  

ɻ̔ ʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥ)ɹ 

ʇʦʢʘʟʥʠʢʠ  
ʇʨʽʩʥʦʚʦʜʥʽ ʟʘʪʦʢʠ 

ɹʠʩʪʨʠʡ ʂʫʪ ʇʦʪʘʧʽʚ ʂʫʪ ɼʝʣʶʢʽʚ ʂʫʪ ɸʥʘʥʴʢʽʥ ʂʫʪ 

t,0C 21,6Ñ6,0 22,3Ñ5,8 20,6Ñ5,1 20,0Ñ4,7 

ʨʅ 8,02Ñ0,3 7,89Ñ0,6 7,63Ñ0,7 7,94Ñ0,5 

ʝʅ, mS 1,36Ñ0,9 1,12Ñ0,4 0,61Ñ0,1 0,51Ñ0,1 

ʉʦʣʦʥʽʩʪʴ, ă 1,00Ñ1,3 0,49Ñ0,3 0,34Ñ0,2 0,28Ñ0,1 

NaCl, % 2,63Ñ4,4 1,85Ñ1,2 1,21Ñ0,9 1,02Ñ0,3 

ʆ2, ʤʛ/ʣ 9,38Ñ1,2 10,41Ñ2,9 8,22Ñ3,2 6,63Ñ3,7 

ʪʠʧ ˇʨʫʥʪʫ 

ʧʽʩʦʢ, 

ʟʘʤʫʣʝʥʠʡ 

ʧʽʩʦʢ, ʩʽʨʠʡ 

ʤʫʣ 

ʩʽʨʠʡ ʤʫʣ, 

ʯʦʨʥʠʡ ʤʫʣ 

ʩʽʨʠʡ ʤʫʣ, 

ʯʦʨʥʠʡ ʤʫʣ 
ʯʦʨʥʠʡ ʤʫʣ 

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʽʩʥʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ ʚ ʧʝʨʽʦʜʠ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʠʱʦʶ ʘʙʦ ʜʦʨʽʚʥʶʚʘʣʘ 200ʉ. ɰʾ ʢʦʣʠʚʘʥʥʷ ʟʤʝʥʰʫʚʘʣʠʩʴ ʧʦ ʤʽʨʽ 

ʽʟʦʣʷʮʽʾ ʟʘʪʦʢʠ ʚʽʜ ʤʦʨʷ.  

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʅ ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 7,24ï8,02 ʦʜʠʥʠʮʴ, ʽ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʡʪʨʘʣʴʥʫ ʪʘ ʩʣʘʙʢʦ ʣʫʞʥʫ ʨʝʘʢʮʽʶ ʚʦʜʠ ʚ ʟʘʪʦʢʘʭ. 

ʇʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʱʠʤʠ ʙʫʣʠ ʚ ʥʘʧʽʚʽʟʦʣʴʦʚʘʥʠʭ ʟʘʪʦʢʘʭ 

ɹʠʩʪʨʠʡ ʂʫʪ ʪʘ ʇʦʪʘʧʽʚ ʂʫʪ, ʙʽʣʴʰʠʤ ʚ ʮʠʭ ʚʦʜʦʡʤʘʭ ʙʫʚ ʽ ʜʽʘʧʘʟʦʥ ʾʭ ʢʦʣʠʚʘʥʥʷ.  

ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʠ ʤʘʡʞʝ ʚ ʫʩʽʭ ʟʘʪʦʢʘʭ ʩʚʽʜʯʠʣʘ ʧʨʦ ʧʨʽʩʥʠʡ ʢʣʘʩ 

ʚʦʜ ʮʠʭ ʚʦʜʦʡʤ. ɺ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʯʫʚʘʚʩʷ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 

ʤʦʨʩʴʢʠʭ ʚʦʜ, ʱʦ ʧʽʜʚʠʱʠʣʦ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʩʦʣʦʥʦʩʪʽ ʜʦ 1,00ă 

(ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʦʜʠ). ɼʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʟʘʪʦʢʘʭ ʇʦʪʘʧʽʚ ʂʫʪ ʪʘ 

ɼʝʣʶʢʽʚ ʂʫʪ ʩʷʛʘʚ ʥʠʞʥʽʭ ʤʝʞ ʦʣʽʛʦʛʘʣʠʥʥʠʭ ʚʦʜ. ɺ ʟʘʪʦʮ ̔ɸʥʘʥʴʢʽʥ ʂʫʪ ʢʣʘʩ ʚʦʜʠ 

ʥʝ ʤʽʥʷʚʩʷ ï ʧʨʽʩʥʽ ʚʦʜʠ.  

ɸʥʘʣʦʛʽʯʥʦ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟʤʽʥʶʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ NaCl ʫ ʚʦʜʽ ʟʘʪʦʢ. 

ʊʘʢ, ʚ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ ʪʘ ʇʦʪʘʧʽʚ ʂʫʪ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʙʽʣʴʰʝ 1,5%, ʚ ʽʥʰʠʭ ʚʦʜʦʡʤʘʭ ï ʤʝʥʰʝ ʽ ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ 1%. 
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ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ ʚʦʜʽ ʟʘʪʦʢ ʟʘʤʦʨʥʠʭ ʷʚʠʱ ʥʘʤʠ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ. ɿʘʛʘʣʦʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘʙʫʚʘʚ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʟʥʘʯʝʥʴ ʽ ʢʦʣʠʚʘʚʩʷ ʚ ʥʝʟʥʘʯʥʠʭ ʤʝʞʘʭ. 

ʊʠʧ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʽʟʦʣʷʮʽʾ ʟʘʪʦʢʠ ʚʽʜ ʤʦʨʷ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʚʠʱʦʾ ʚʦʜʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʩʽ ʧʨʽʩʥʦʚʦʜʥʽ ʟʘʪʦʢʠ ʜʦʩʠʪʴ ʜʦʙʨʝ 

ʟʘʨʦʩʪʘʶʪʴ ʤʘʢʨʦʬʽʪʘʤʠ, ʪʦʤʫ ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚʦʜʦʡʤ ʧʝʨʝʚʘʞʘʶʪʴ ʯʦʨʥʽ 

ʜʝʪʨʠʪʥʽ ʤʫʣʠ. ʃʠʰʝ ʚ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ (ʦʩʦʙʣʠʚʦ ʚ ʾʾ ʯʘʩʪʠʥʽ ʚʽʜ ʨʫʢʘʚʘ 

ɹʠʩʪʨʠʡ) ʟʘʚʜʷʢʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʧʨʦʤʠʚʘʥʥʶ ʚʦʜʘʤʠ ʤʦʨʷ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʤʫʣʝʥʠʤʠ ʧʽʩʢʘʤʠ, ʘ ʧʨʠʣʝʛʣʽ ʜʦ ʇʪʘʰʠʥʦʾ ʢʦʩʠ ʜʽʣʷʥʢʠ 

ʧʝʨʽʦʜʠʯʥʦ ʤʽʩʪʷʪʴ ʯʠʩʪʽ ʧʨʦʤʠʪʽ ʧʽʩʢʠ. 

ɿʘʪʦʢʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ 

ʨʦʩʣʠʥʥʦʩʪʽ. ɺʩʽ ʚʦʜʦʡʤʠ ʟʽ ʩʪʦʨʦʥʠ ʜʝʣʴʪʠ ʦʪʦʯʝʥʽ ʦʯʝʨʝʪʷʥʠʤʠ ʧʣʘʚʥʷʤʠ, 

ʧʝʨʝʭʽʜ ʤʽʞ ʷʢʠʤʠ ʪʘ ʧʨʠʙʝʨʝʞʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʟʘʪʦʢ ʥʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ. ɺ ʟʘʪʦʮʽ 

ɹʠʩʪʨʠʡ ʂʫʪ ʧʝʨʝʚʘʞʘʣʘ ʟʘʥʫʨʝʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʚ ʟʘʪʦʮʽ ʇʦʪʘʧʽʚ ʂʫʪ ï ʟʘʥʫʨʝʥʽ 

ʤʘʢʨʦʬʽʪʠ ʙʫʣʠ ʧʦʻʜʥʘʥʽ ʟ ʨʦʩʣʠʥʘʤʠ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ (ʟʦʢʨʝʤʘ ʚʦʜʷʥʠʡ ʛʦʨʽʭ 

Trapa natans L.). ɺʦʜʥʝ ʧʣʝʩʦ ʟʘʪʦʢʠ ɼʝʣʶʢʽʚ ʂʫʪ ʚʢʨʠʪʝ ʚʦʜʷʥʠʤ ʛʦʨʽʭʦʤ T.Ánatans 

(ʨʦʩʣʠʥʠ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ), ʘ ʤʽʩʮʝ ʟôʻʜʥʘʥʥʷ ʟʘʪʦʢʠ ʟ ʨʫʢʘʚʦʤ ɸʥʢʫʜʠʥʽʚ 

ʱʽʣʴʥʦ ʟʘʨʦʩʪʘʻ ʾʞʘʯʦʶ ʛʦʣʽʚʢʦʶ ʧʨʷʤʦʶ Sparganium erectum L. ɺ ʟʘʪʦʮʽ ɸʥʘʥʴʢʽʥ 

ʂʫʪ ʧʝʨʝʚʘʞʘʣʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ (ʣʘʪʘʪʪʷ ʙʽʣʝ Nymphaea alba L., 

ʛʣʝʯʠʢʠ ʞʦʚʪʽ Nuphar lutea (L.) Smith ʪʘ ʚʦʜʷʥʠʡ ʛʦʨʽʭ ʧʣʘʚʘʶʯʠʡ T. natans). 

ɼʦ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ʥʘʣʝʞʘʪʴ ʚʦʜʦʡʤʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʾʾ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ: ʟʘʪʦʢʠ ɹʘʜʽʢʘ ʂʫʪ, ʉʦʣʦʥʠʡ ʂʫʪ ʪʘ ʐʘʙʦʰ ʂʫʪ, 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʨʦʟʧʦʯʘʣʦʩʷ ʫ ʍɯʍ ʩʪ. ɰʭ ʨʦʟʚʠʪʦʢ ʚʽʜʙʫʚʘʚʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ, 

ʥʽʞ ʧʨʽʩʥʦʚʦʜʥʠʭ, ʘ ʽʟʦʣʷʮʽʷ ʚʽʜ ʤʦʨʷ ʥʽʢʦʣʠ ʥʝ ʙʫʣʘ ʧʦʚʥʦʶ, ʦʩʪʨʦʚʠ (ʧʝʨʝʩʠʧʠ), 

ʷʢʽ ʫʪʚʦʨʶʚʘʣʠʩʴ ʧʝʨʝʜ ʟʘʪʦʢʘʤʠ, ʟ ʯʘʩʦʤ ʨʫʡʥʫʚʘʣʠʩ.̫ ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʮʠʭ 

ʚʦʜʦʡʤ ʻ ʩʣʘʙʢʝ ʦʧʨʽʩʥʝʥʥʷ. ʈʫʢʘʚ ɹʽʣʛʦʨʦʜʩʴʢʠʡ, ʷʢʠʡ ʜʚʦʤʘ ʧʨʦʪʦʢʘʤʠ ʚʧʘʜʘʻ ʚ 

ʟʘʪʦʢʠ ɹʘʜʽʢʘ ʂʫʪ ʪʘ ʉʦʣʦʥʠʡ ʂʫʪ ʥʘʣʝʞʠʪʴ ʜʦ ʟʘʪʫʭʘʶʯʠʭ ʨʫʢʘʚʽʚ ʜʝʣʴʪʠ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʦʜʥʠʤ ʩʪʦʢʦʤ. ʈʫʢʘʚ ʐʘʙʦʰ, ʷʢʠʡ ʦʧʨʽʩʥʶʚʘʚ ʟʘʪʦʢʫ ʐʘʙʦʰ ʂʫʪ, 

ʟʥʠʢ ʱʝ ʚ ʩʝʨʝʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɻʽʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʬʽʟʠʯʥʽ ʫʤʦʚʠ ʮʠʭ 

ʚʦʜʦʡʤʘʭ ʥʝʦʜʥʦʨʽʜʥʽ, ʦʢʨʝʤʽ ʾʭ ʜʽʣʷʥʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʟʘ ʩʦʣʴʦʚʠʤ ʩʢʣʘʜʦʤ ʚʦʜ, 
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ʪʘʢ ʽ ʟʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʨʝʞʠʤʦʤ. ʅʘʡʙʽʣʴʰ ʥʝʩʪʘʙʽʣʴʥ ̔ ʧʦʢʘʟʥʠʢʠ ï ʚ 

ʧʨʠʤʦʨʩʴʢʠʭ ʯʘʩʪʠʥʘʭ ʟʘʪʦʢ. ɺʛʣʠʙ ʢʦʞʥʦʾ ʟʘʪʦʢʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ 

ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, ʘʣʝ ʥʘ ʨʝʞʠʤ ʩʦʣʦʥʦʩʪʽ ʚʧʣʠʚʘʻ ʥʘʷʚʥʽʩʪʴ ʪʘ ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ ʨʫʢʘʚʘ 

ʜʝʣʴʪʠ.  

ɿʘʪʦʢʘ ʐʘʙʦʰ ʢʫʪ ʜʦ 50-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʦʧʨʽʩʥʶʚʘʣʘʩʴ ʨʫʢʘʚʦʤ ʐʘʙʦʰ ʟʘ 

ʨʘʭʫʥʦʢ ʯʦʛʦ ʩʦʣʦʥʽʩʪʴ ʚʦʜʠ ʫ 1948 ʨ. ʩʷʛʘʣʘ ʜʦ 3ă [64, 114]. ɿ ʧʝʨʝʩʠʭʘʥʥʷʤ 

ʨʫʢʘʚʘ ʐʘʙʦʰ ʩʦʣʦʥʽʩʪʴ ʟʘʪʦʢʠ ʧʽʜʚʠʱʠʣʘʩʷ ʽ ʟʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʦʥʘ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 2,7ï12,0ă, ʩʪʘʥʦʚʣʷʯʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

7,25ă. 

ɿʘʪʦʢʠ ʉʦʣʦʥʠʡ ʂʫʪ ʪʘ ɹʘʜ̔ʢʘ ʂʫʪ (ʇʝʨʝʙʦʾʥʘ) ʫʪʚʦʨʠʣʠʩʴ ʚ ʤʽʩʮʽ ʚʧʘʜʽʥʥʷ 

ʨʫʢʘʚʘ ɹʽʣʛʦʨʦʜʩʴʢʠʡ ʚ ɾʝʙʨʠʷʥʩʴʢʫ ʙʫʭʪʫ ʽ ʚʝʩʴ ʯʘʩ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʦʧʨʽʩʥʶʶʪʴʩʷ ʨʫʢʘʚʦʤ. ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥ ̔ʟʘʪʦʢʠ 

ʉʦʣʦʥʠʡ ʂʫʪ ʩʦʣʦʥʽʩʪʴ ʤʦʞʝ ʩʷʛʘʪʠ 0,2ă, ʪʦʜʽ ʷʢ ʫ ʚʝʨʰʠʥʽ ʽ ʫ ʧʨʠʤʦʨʩʴʢʽʡ 

ʯʘʩʪʠʥ ̔ï 8,8ă. 

ɿʘʪʦʢʘ ɹʘʜʢ̔ʘ ʂʫʪ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʟʘʪʦʥʠ (ʚʽʜʨʦʛʠ), ʱʦ ʧʦʯʘʣʠ ʫʪʚʦʨʶʚʘʪʠʩʷ 

ʟ 40-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ. ɺ 70-ʭ ʨʦʢʘʭ ʾʭ ʙʫʣʦ ʜʚʘ, ʫ 80-ʭ ï ʪʨʠ, ʘ ʟʘ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ï ʚʞʝ ʧôʷʪʴ.  

ɻʽʜʨʦʣʦʛʦ-ʛʽʜʨʦʬʽʟʠʯʥʽ ʫʤʦʚʠ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʪʦʢ ʟʘʣʝʞʘʣʠ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʚʽʜ ʚʧʣʠʚʫ ʤʦʨʷ ʪʘ ʧʨʽʩʥʠʭ ʚʦʜ ʨʫʢʘʚʽʚ ʜʝʣʴʪʠ (ʪʘʙʣ. 3.6). ʊʘʢ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʚʦʜʠ ʟʘ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ, ʜʝʱʦ ʚʠʱʦʶ ʩʝʨʝʜʥʴʦʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʥʘ ʤʦʨʠʩʪʠʭ ʜʽʣʷʥʢʘʭ ʟʘʪʦʢʠ ɹʘʜʽʢʘ ʂʫʪ, ʘ ʥʘ ʨʝʰʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 

ʘʢʚʘʪʦʨʽʡ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʟʤʽʥʶʚʘʣʠʩʴ ʚʽʜ 210ʉ ʜʦ 250ʉ.  

ɿʥʘʯʝʥʥʷ ʨʅ ʚʦʜʠ ʟʤʽʥʶʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 8,06ï9,41 ʦʜʠʥʠʮʴ. ʅʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʥʘʡʙʽʣʴʰ ʤʦʨʠʩʪʠʭ ʟʘʪʦʥʘʭ ʟʘʪʦʢʠ ɹʘʜʽʢʘ ʂʫʪ, ʷʢʽ ʙʫʣʠ 

ʤʽʣʢʦʚʦʜʥʽ, ʜʦʙʨʝ ʧʨʦʛʨʽʚʘʣʠʩʷ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ 

ʤʘʢʨʦʬʽʪʽʚ ʽ ʚʦʜʦʨʦʩʪʝʡ. ɺ ʟʘʪʦʢʘʭ ʐʘʙʦʰ ʂʫʪ ʪʘ ʉʦʣʦʥʠʡ ʂʫʪ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʅ ʚʽʜ ʧʨʠʤʦʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʡʤʠ ʜʦ 

ʚʝʨʰʠʥʠ, ʘ ʚ ʟʘʪʦʮʽ ɹʘʜʽʢʘ ʂʫʪ ï ʥʘʚʧʘʢʠ ʚʽʜ ʚʝʨʰʠʥʠ ʜʦ ʤʦʨʷ. 
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ʊʘʙʣʠʮʷ 3.6  

ɻ̔ ʜʨʦʬʽʟʠʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥ)ɹ 

ɿʘʪʦʢʘ ɼʽʣʷʥʢʘ ɻʽʜʨʦʬʽʟʠʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

t, 0C ʨʅ ʝʅ, mS ʉʦʣʦʥʽʩʪʴ, 

ă 

NaCl, % ʆ2, ʤʛ/ʣ ʧʝʨʝʚʘʞʘʶʯʠʡ 

ʪʠʧ ˇʨʫʥʪʫ 

ʐʘʙʦʰ 

ʂʫʪ 

ʧʨʠʤʦʨʩʴʢʘ ʯʘʩʪʠʥʘ 22,4Ñ5,7 8,06 11,2Ñ8,3 6,52Ñ4,1 25,0Ñ15,5 9,71Ñ3,1 ʧʽʩʦʢ + ʨʘʢʫʰʥʷʢ  

ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 24,6Ñ4,6 8,35Ñ0,3 13,7Ñ9,9 7,27Ñ4,4 26,8Ñ18,3 8,90Ñ3,4 ʩʽʨʠʡ ʤʫʣ 

ʚʝʨʰʠʥʘ 25,4Ñ5,6 8,46Ñ0,6 14,7Ñ9,8 7,34Ñ5,0 29,9Ñ17,1 7,05Ñ3,4 
ʩʽʨʠʡ ʤʫʣ, ʯʦʨʥʠʡ 

ʤʫʣ 

ʉʦʣʦʥʠʡ 

ʂʫʪ 
ʧʨʠʤʦʨʩʴʢʘ ʯʘʩʪʠʥʘ 21,2Ñ6,0 8,32Ñ0,3 9,2Ñ5,2 5,47Ñ2,30 19,7Ñ9,3 9,73Ñ2,9 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

+ ʨʘʢʫʰʥʷʢ 

ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 21,9Ñ6,0 8,38Ñ0,5 7,7Ñ6,0 4,44Ñ2,7 15,1Ñ11,7 8,61Ñ3,1 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

+ ʨʘʢʫʰʥʷʢ, ʩʽʨʠʡ 

ʤʫʣ 

ʚʝʨʰʠʥʘ 25,4Ñ5,6 8,48Ñ0,5 8,1Ñ6,0 4,88Ñ2,9 18,7Ñ11,2 8,84Ñ2,8 
ʩʽʨʠʡ ʤʫʣ, ʯʦʨʥʠʡ 

ʤʫʣ 

ɹʘʜʽʢʘ 

ʂʫʪ 

ʤʦʨʩʴʢʘ ʯʘʩʪʠʥʘ (V ʟʘʪʦʥ) 28,8Ñ4,0 9,41Ñ0,6 10,8Ñ7,4 5,88Ñ4,4 19,8Ñ13,0 6,00 ʧʽʩʦʢ + ʨʘʢʫʰʥʷʢ 

ʧʨʠʤʦʨʩʴʢʘ ʯʘʩʪʠʥʘ (IV 

ʟʘʪʦʥ) 
26,0Ñ2,7 9,24Ñ0,4 9,7Ñ5,8 4,95Ñ2,9 19,1Ñ11,2 8,17Ñ0,7 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

+ ʨʘʢʫʰʥʷʢ 

ʩʝʨʝʜʠʥʥʦ-ʧʨʠʤʦʨʩʴʢʘ 

ʯʘʩʪʠʥʘ (ɯɯɯ ʟʘʪʦʥ) 
22,5Ñ5,5 8,39Ñ0,3 7,7Ñ2,7 3,64Ñ1,3 14,4Ñ4,2 7,67Ñ3,6 

ʟʘʤʫʣʝʥʠʡ ʧʽʩʦʢ 

+ ʨʘʢʫʰʥʷʢ 

ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ (ɯɯ ʟʘʪʦʥ) 21,3Ñ5,7 8,22Ñ0,2 7,4Ñ5,5 3,79Ñ2,9 14,6Ñ11,0 8,73Ñ2,0 ʩʽʨʠʡ ʤʫʣ 

ʚʝʨʰʠʥʘ (ɯ ʟʘʪʦʥ) 21,4Ñ5,8 8,18Ñ0,6 5,4Ñ3,7 2,78Ñ1,9 7,9Ñ5,0 8,19Ñ3,6 
ʩʽʨʠʡ ʤʫʣ, ʯʦʨʥʠʡ 

ʤʫʣ 
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ɽʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 5,4 

ʜʦ 14,7 mS, ʥʘʡʚʠʱʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢ ʩʷʛʘʚ ʚ ʟʘʪʦʮʽ ʐʘʙʦʰ ʂʫʪ (11,2ï14,7 mS), 

ʮʷ ʞ ʟʘʪʦʢʘ ʚʽʜʨʽʟʥʷʣʘʩʴ ʽ ʥʘʡʙʽʣʴʰʠʤʠ ʤʝʞʘʤʠ ʡʦʛʦ ʢʦʣʠʚʘʥʥʷ. ɺ ʟʘʪʦʮʽ ɹʘʜʽʢʘ 

ʂʫʪ ʚʝʣʠʯʠʥʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʟʥʠʞʫʚʘʣʠʩʴ ʚʽʜ ʤʦʨʷ ʜʦ ʚʝʨʰʠʥʠ, ʚ ʟʘʪʦʮʽ 

ʐʘʙʦʰ ʂʫʪ ï ʥʘʚʧʘʢʠ ʧʽʜʚʠʱʫʚʘʣʠʩʴ. ɺ ʟʘʪʦʮʽ ʉʦʣʦʥʠʡ ʂʫʪ ʥʘʡʤʝʥʰʽ ʚʝʣʠʯʠʥʠ 

ʝʅ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʩʝʨʝʜʠʥʥʽʡ ʜʽʣʷʥʮʽ, ʘ ʙʽʣʷ ʤʦʨʷ ʪʘ ʫ ʚʝʨʰʠʥʽ ï ʜʝʱʦ ʚʠʱʽ. 

ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʘʢʚʘʪʦʨʽʡ 

ʥʘʣʝʞʘʣʠ ʧʝʨʝʚʘʞʥʦ ʜʦ ɓ-ʤʝʟʦʛʘʣʠʥʥʠʭ ʚʦʜ, ʘ ʧʨʠʤʦʨʩʴʢʽ ʜʽʣʷʥʢʠ ʟʘʪʦʢ ɹʘʜʽʢʘ ʂʫʪ 

ʪʘ ʉʦʣʦʥʠʡ ʂʫʪ ʪʘ ʚʩʷ ʟʘʪʦʢʘ ʐʘʙʦʰ ʂʫʪ ï ʜʦ Ŭ-ʤʝʟʦʛʘʣʠʥʥʠʭ. ʅʘʡʙʽʣʴʰʽ ʟʤʽʥʠ 

ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʟʘʪʦʮʽ ʐʘʙʦʰ ʂʫʪ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ NaCl ʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʨʽʢ ʚʽʜ 7,9 ʜʦ 29,9%. ʅʘʡʚʠʱʽ ʾʾ ʟʥʘʯʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʟʘʪʦʮʽ ʐʘʙʦʰ ʂʫʪ (25,0ï

29,9%), ʘ ʤʽʥʽʤʫʤʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʚʝʨʰʠʥʽ ʟʘʪʦʢʠ ɹʘʜʽʢʘ ʢʫʪ (7,9%). 

ɼʽʘʧʘʟʦʥ ʟʤʽʥʠ ʚʤʽʩʪʫ ʨʦʟʯʠʥʥʦʛʦ ʢʠʩʥʶ ʫ ʚʦʜʽ ʙʫʚ ʜʦʩʠʪʴ ʚʫʟʴʢʠʤ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 6,0ï9,7ʤʛ ʆ2/ʣ. ɿʘʤʦʨʥʠʭ ʷʚʠʱ ʤʠ ʧʽʜ ʯʘʩ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ.  

ɸʥʘʣʽʟ ʪʠʧʽʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʢʘʟʫʻ ʧʦʷʚʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʟʘʤʫʣʝʥʥʷ ʚʽʜ 

ʧʨʠʤʦʨʩʴʢʠʭ ʜʽʣʷʥʦʢ ʟʘʪʦʢ ʜʦ ʾʭ ʚʝʨʰʠʥ. ʎʝ ʧʦʚôʷʟʘʥʦ ʷʢ ʟ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʪʘʢ ʽ ʟ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʚʝʨʰʠʥʠ ʥʘʡʙʽʣʴʰ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʤʦʨʷ ʜʽʣʷʥʢʠ 

ʟʘʪʦʢ). ʇʽʩʢʠ ʟʘʚʞʜʠ ʤʘʣʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʨʘʢʫʰʥʷʢʘ. 

ʈʦʩʣʠʥʥʽʩʪʴ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʥʘʙʘʛʘʪʦ ʙʽʜʥʽʰʘ, ʥʽʞ ʧʨʽʩʥʦʚʦʜʥʠʭ. 

ʄʘʢʨʦʬʽʪʠ ʟ ʧʣʘʚʘʶʯʠʤ ʣʠʩʪʷʤ (ʚʦʜʷʥʠʡ ʛʦʨʽʭ T.natans) ʟʫʩʪʨʽʯʘʣʠʩʷ ʣʠʰʝ ʚ 

ʤʽʩʮʷʭ ʥʘʡʙʽʣʴʰʦʛʦ ʦʧʨʽʩʥʝʥʥʷ ʚʦʜʦʡʤ. ʅʘ ʧʨʠʤʦʨʩʴʢʠʭ ʜʽʣʷʥʢʘʭ ʧʝʨʝʚʘʞʘʣʠ 

ʟʘʥʫʨʝʥʽ ʤʘʢʨʦʬʽʪʠ (ʢʘʤʢʘ Zostera sp., Zannichellia palustris L., Stuckenia pectinata 

(L.) Bºerner, ʤʦʨʩʴʢʽ ʤʘʢʨʦʚʦʜʦʨʦʩʪʽ). ɺ ʩʝʨʝʜʠʥʥʠʭ ʯʘʩʪʠʥʘʭ ʪʘ ʫ ʚʝʨʰʠʥʘʭ ʟʘʪʦʢʠ 

ʩʝʨʝʜ ʟʘʥʫʨʝʥʠʭ ʤʘʢʨʦʬʽʪʽʚ ʜʦʤʽʥʫʚʘʣʘ ʚʦʜʦʧʝʨʠʮʷ ʢʦʣʦʩʠʩʪʘ Myriophyllum 

spicatum L. ʇʦʚʽʪʨʷʥʦ-ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʦʯʝʨʝʪʦʤ 

ʟʚʠʯʘʡʥʠʤ Phragmites australis (Cav.) Trin. ex Steud., ʨʦʛʦʟʘʤʠ ʪʘ ʙʫʣʴʙʦʢʦʤʠʰʝʤ 

ʧʨʠʤʦʨʩʴʢʠʤ Bolboschoenus maritimus (L.) Palla. 
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ɼʝʣʴʪʘ ɼʫʥʘʶ ï ʪʠʧʦʚʘ ʜʝʣʴʪʘ-ʚʠʩʫʥʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʧʝʨʝʜʛʠʨʣʦʚʠʤ 

ʫʟʤʦʨôʷʤ ï ʘʚʘʥʜʝʣʴʪʦʶ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʣʴʪ-

ʚʠʧʦʚʥʝʥʥʷ ʝʩʪʫʘʨʥʦʛʦ ʪʠʧʫ, ʧʝʨʝʭʽʜ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʫʢʘʚʽʚ ʚ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʤʦʨʷ [234]. ɺ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʷʜ ʚʠʟʥʘʯʝʥʴ 

ʧʦʥʷʪʪʷ çʘʚʘʥʜʝʣʴʪʘè: ʷʢ ʚʠʩʪʫʧʘʶʯʦʾ ʚ ʤʦʨʝ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ [134], ʘʙʦ ʧʽʜʚʦʜʥʦʾ 

ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ [34], ʦʩʪʨʽʚʥʘ ʯʘʩʪʠʥʘ, ʙʫʬʝʨʥʘ ʟʦʥʘ ʤʽʞ ʛʠʨʣʦʚʦʶ ʜʽʣʷʥʢʦʶ ʜʝʣʴʪʠ 

ʪʘ ʤʦʨʝʤ [42], ʧʨʦʜʦʚʞʝʥʥʷʤ ʜʝʣʴʪʠ. ɸʚʘʥʜʝʣʴʪʫ ʨʦʟʫʤʽʶʪʴ ʷʢ ʧʝʨʝʜʛʠʨʣʦʚʝ 

ʫʟʤʦʨôʷ, ʚʠʢʣʶʯʘʶʯʠ ʨʫʢʘʚʘ (ʛʠʨʣʘ), ʱʦ ʚʧʘʜʘʶʪʴ ʚ ʤʦʨʝ. ɼʦ ʩʢʣʘʜʫ ʜʝʣʴʪʠ ʥʝ 

ʤʦʞʣʠʚʦ ʟʘʣʫʯʘʪʠ çʩʫʤʽʞʥʫ ʤʽʣʢʦʚʦʜʥʫ ʯʘʩʪʠʥʫ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʤʦʨʷ ï 

ʧʝʨʝʜʛʠʨʣʦʚʝ ʫʟʤʦʨôʷè [125], ʷʢʝ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʘʚʘʥʜʝʣʴʪʦʶ. 

ɼʝʣʴʪʘ ɼʫʥʘʶ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʝʨʝʜʥʽʤ, ʤʦʨʩʴʢʠʤ ʢʨʘʻʤ, ʥʠʞʥʴʦʶ ʛʨʘʥʠʮʝʶ 

ʜʝʣʴʪʠ ʨʽʯʢʠ [77], ʷʢʠʡ ʚʢʣʶʯʘʻ ʟʘʪʦʢʠ ʪʘ ʛʠʨʣʘ ʨʫʢʘʚʽʚ, ʘ ʘʚʘʥʜʝʣʴʪʘ (ʧʝʨʝʜ 

ʜʝʣʴʪʦʶ) ï ʥʝ ʻ ʯʘʩʪʠʥʦʶ ʜʝʣʴʪʠ, ʮʝ ʘʢʚʘʪʦʨʽʷ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚʽʜ ʧʦʙʝʨʝʞʞʷ 

ʤʦʨʷ ʜʦ ʟʦʥʠ ʧʝʨʝʚʘʞʘʥʥʷ ʤʦʨʩʴʢʠʭ ʚʦʜ, ʾʾ ʧʨʦʪʷʞʥʽʩʪʴ ʚʽʜ ʙʝʨʝʛʘ ʜʦ ʤʦʨʷ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ. ʎʝ ʟʦʥʘ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʨʽʯʢʦʚʠʭ ʪʘ ʤʦʨʩʴʢʠʭ 

ʚʦʜ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɻʝʦʭʽʤʽʯʥʫ ʤʝʞʫ ʨʽʯʢʘ-ʤʦʨʝ ʧʨʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʩʪʦʢʫ ɼʫʥʘʶ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʟʦʭʘʣʽʥʘ 6ă, ʱʦ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʻ ʟʽ ʰʧʠʣʝʤ ʜʘʤʙʠ ʧʽʜʭʽʜʥʦʛʦ ʢʘʥʘʣʫ 

ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ (ʇʂ ɻʉʍ) ʧʦ ʨʫʢʘʚʫ ɹʠʩʪʨʠʡ [10]; ʛʣʠʙʠʥʠ ʪʫʪ 

ʩʷʛʘʶʪʴ 5ï6 ʤ. ʅʘ ʽʟʦʙʘʪʫ 6 ʤ, ʷʢ ʤʦʨʩʴʢʦʛʦ ʢʨʘʶ ʘʚʘʥʜʝʣʴʪʠ ɺʦʣʛʠ, ʚʢʘʟʫʻ ɺ.ɺ. 

ɻʨʦʤʦʚ [42], ʘ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʾ ʟʦʥʠ ʧʨʠʙʝʨʝʞʥʠʭ ʤʽʣʢʦʚʦʜʜ,̫ ʜʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʢʨʘʡʦʚʠʡ ʝʬʝʢʪ çʟʛʫʱʝʥʥʷ ʞʠʪʪʷè ʪʘʢʦʞ ʦʙʤʝʞʝʥʠʡ ʮʠʤʠ 

ʛʣʠʙʠʥʘʤʠ, ɹ.ɻ. ɸʣʝʢʩʘʥʜʨʦʚ ʪʘ ʖ.ʇ. ɿʘʡʮʝʚ [3]. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʦʚʞʠʥʘ 

ʧʽʜʭʽʜʥʦʛʦ ʢʘʥʘʣʫ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 3 ʢʤ, ʥʝ ʤʝʥʰʦʶ ʻ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʽ ʰʠʨʠʥʘ 

ʘʚʘʥʜʝʣʴʪʠ. ɺ ʩʝʨʝʜʠʥʽ 50-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʠʡ [114], 

ʦʮʽʥʶʶʯʠ ʰʠʨʠʥʫ ʧʝʨʝʜʛʠʨʣʦʚʦʛʦ ʫʟʤʦʨôʷ (ʘʚʘʥʜʝʣʴʪʠ) ʟʘ ʧʽʱʘʥʠʤʠ ʙʘʨʘʤʠ ʪʘ 

ʣʽʥʽʻʶ ʟʚʘʣʫ ʛʣʠʙʠʥ, ʚʢʘʟʫʚʘʚ ʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ 1 ʜʦ 4 ʢʤ. 

ɸʚʘʥʜʝʣʴʪʠ ʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ɼʫʥʘʶ, ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʦʨʜʦʥʘʭ 

ʝʢʦʩʠʩʪʝʤ ʨʽʯʢʠ ʽ ʤʦʨʷ, ʚ ʝʢʦʪʦʥʽ, ʷʢʠʡ ʟʛʽʜʥʦ ʢʣʘʩʠʯʥʠʤ ʫʷʚʣʝʥʥʷʤ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ ʝʢʦʩʠʩʪʝʤʘʭ, ʱʦ ʡʦʛʦ ʫʪʚʦʨʶʶʪʴ. [10, 13, 138, 215, 
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309]. ɹʝʟʫʤʦʚʥʦ, ʝʢʦʪʦʥ ɼʫʥʘʡïʏʦʨʥʝ ʤʦʨʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʘʚʘʥʜʝʣʴʪʦʶ, 

ʩʶʜʠ ʚʭʦʜʷʪʴ ʽ ʤʦʨʩʴʢʽ ʘʢʚʘʪʦʨʽʾ, ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʝʣʴʪʘ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ 

ʚʟʘʻʤʦʜʽʾ ʟʦʥʠ ʨʽʯʢʘ-ʤʦʨʝ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʙʣʠʟʴʢʦ 60 ʢʤ, ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʖ. ʆʜʫʤʘ [138] ʧʨʦ ʙʽʣʴʰ ʚʫʟʴʢʫ ʪʝʨʠʪʦʨʽʶ ʩʘʤʦʛʦ ʝʢʦʪʦʥʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʨʠʪʦʨʽʷʤʠ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʫʟʤʦʨôʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʪʨʴʦʭ ʡʦʛʦ ʜʽʣʷʥʢʘʭ: ʤʽʣʢʦʚʦʜʜʷ 

ɾʝʙʨʠʷʥʩʴʢʦ ʾʙʫʭʪʠ, ʇʂ ɻʉʍ ʪʘ ʥʘ ʧʝʨʝʜʛʠʨʣʦʚʦʤʫ ʫʟʤʦʨôʾ ʤʽʞ ʨʫʢʘʚʘʤʠ ɹʠʩʪʨʠʡ 

ʪʘ ʎʠʛʘʥʢʘ (ʜʠʚ. ʨʠʩ. 2.1), ʦʩʥʦʚʥʽ ʛʽʜʨʦʬʽʟʠʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.7. 

ʊʘʙʣʠʮʷ 3.7 

ɻ̔ ʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʣʷʥʦʢ ʫʟʤʦʨôʷ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ 

ɼʫʥʘʶ 

ʇʦʢʘʟʥʠʢʠ  

ɼʽʣʷʥʢʠ ʫʟʤʦʨôʷ 

ʤʽʣʢʦʚʦʜʜʷ 

ɾʝʙʨʠʷʥʩʴʢʦʾ ʙʫʭʪʠ 
ʇʂ ɻʉʍ 

ʧʝʨʝʜʛʠʨʣʦʚʝ 

ʫʟʤʦʨôʷ 

t, 0C 23,6Ñ5,0 22,1Ñ5,1 22,0Ñ4,4 

ʨʅ 8,33Ñ0,7 8,09Ñ0,4 8,02Ñ2,4 

ʝʅ, mS 10,91Ñ8,4 2,58Ñ4,7 1,07Ñ2,5 

ʉʦʣʦʥʽʩʪʴ, ă 7,95Ñ3,5 1,60Ñ2,4 1,50Ñ3,4 

NaCl, % 21,42Ñ16,3 6,07Ñ8,8 5,13Ñ7,3 

ʆ2, ʤʛ/ʣ 8,84Ñ2,3 9,29Ñ3,0 7,32Ñ3,7 

ʪʠʧ ˇʨʫʥʪʫ ʧʽʩʦʢ 
ʧʽʩʦʢ, ʟʘʤʫʣʝʥʠʡ 

ʧʽʩʦʢ, ʩʽʨʠʡ ʤʫʣ 

ʧʽʩʦʢ, ʟʘʤʫʣʝʥʠʡ 

ʧʽʩʦʢ 

ʋʟʤʦʨôʷ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘ ʧʝʨʝʚʘʞʘʶʯʦʶ ʩʦʣʦʥʽʩʪʶ ʚʦʜ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʤʝʟʦʛʘʣʠʥʥʫ ʯʘʩʪʠʥʫ (ʤʽʣʢʦʚʦʜʜʷ ɾʝʙʨʠʷʥʩʴʢʦʾ ʙʫʭʪʠ ʧʝʨʝʜ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʤʠ 

ʟʘʪʦʢʘʤʠ) ʪʘ ʦʣʽʛʦʛʘʣʠʥʥʫ ʯʘʩʪʠʥʫ (ʤʽʣʢʦʚʦʜʜʷ ʧʝʨʝʜ ʛʠʨʣʘʤʠ ʨʫʢʘʚʽʚ). ʗʢ ʚʠʜʥʦ ʟ 

ʥʘʟʚʠ, ʧʝʨʰʘ ʜʽʣʷʥʢʘ ʟʘʟʥʘʻ ʥʝʟʥʘʯʥʦʛʦ ʦʧʨʽʩʥʝʥʥʷ, ʘ ʜʨʫʛʘ ï ʥʘʚʧʘʢʠ ʤʦʞʝ ʩʠʣʴʥʦ 

ʦʧʨʽʩʥʶʚʘʪʠʩʴ ʟʘʚʜʷʢʠ ʚʠʥʦʩʫ ʨʽʯʢʦʚʠʭ ʚʦʜ ʟ ʨʫʢʘʚʽʚ ʜʝʣʴʪʠ. ɼʦ ʜʨʫʛʦʾ ʜʽʣʷʥʢʠ 

ʥʘʣʝʞʠʪʴ ʽ ʤʦʜʠʬʽʢʦʚʘʥʝ ʫʟʤʦʨôʷ ʧʝʨʝʜ ʛʠʨʣʦʤ ɹʠʩʪʨʠʡ, ʜʝ ʧʦʙʫʜʦʚʘʥʘ ʜʘʤʙʘ ʇʂ 

ɻʉʍ. ɼʘʤʙʘ ʟʽ ʩʪʦʨʦʥʠ ʚʠʭʦʜʫ ʨʫʢʘʚʘ ʟʘʭʠʱʘʻ ʜʽʣʷʥʢʫ ʩʫʜʥʦʚʦʛʦ ʭʦʜʫ ʚʽʜ ʧʽʱʘʥʠʭ 
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ʥʘʥʦʩʽʚ ʟʽ ʩʪʦʨʦʥʠ ʤʦʨʷ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ʧʝʨʝʜʛʠʨʣʦʚʦʾ ʢʦʩʠ ʚʟʜʦʚʞ 

ʚʠʭʦʜʫ ʨʫʢʘʚʘ ɹʠʩʪʨʠʡ. 

ʊʠʧʦʚʠʤʠ ʜʦʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʷʢ ʤʝʟʦʛʘʣʠʥʥʦʛʦ, ʪʘʢ ʽ ʦʣʽʛʦʛʘʣʠʥʥʦʛʦ 

ʫʟʤʦʨôʷ ʻ ʯʠʩʪʽ ʧʽʩʢʠ. ʉʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʾ ʜʘʤʙʠ ʩʧʨʠʷʣʦ ʧʦʷʚʽ ʘʢʚʘʪʦʨʽʡ, ʜʝ 

ʟʥʠʞʫʚʘʚʩʷ ʭʚʠʣʴʦʚʠʡ ʚʧʣʠʚ ʥʘ ʜʦʥʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʽ ʚʽʜʙʫʚʘʣʦʩʴ ʾʭ ʟʘʤʫʣʝʥʥʷ. ʅʘ 

ʪʘʢʠʭ ʜʽʣʷʥʢʘʭ ʚ ʇʂ ɻʉʍ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʘ ʥʘʡʙʣʠʞʯʠʭ ʜʦ ʨʫʢʘʚʘ ʘʢʚʘʪʦʨʽʷʭ) 

ʧʽʩʢʠ ʯʘʩʪʢʦʚʦ ʟʘʤʫʣʶʶʪʴʩʷ ʘʙʦ ʞ ʟʦʚʩʽʤ ʚʢʨʠʚʘʶʪʴʩʷ ʪʦʚʩʪʠʤ ʰʘʨʦʤ ʩʽʨʦʛʦ 

ʨʠʭʣʦʛʦ ʤʫʣʫ.  

ɿʘʛʘʣʦʤ ʚ ʘʚʘʥʜʝʣʴʪʽ ʧʝʨʝʚʘʞʘʣʠ ʧʽʱʘʥʽ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ, ʘʣʝ ʯʠʩʪʠʡ ʧʽʩʦʢ 

ʧʨʠʪʘʤʘʥʥʠʡ ʟʜʝʙʽʣʴʰʦʛʦ ʜʽʣʷʥʢʘʤ ʧʝʨʝʜʛʠʨʣʦʚʦʛʦ ʫʟʤʦʨôʷ. ɺ ɾʝʙʨʠʷʥʩʴʢʽʡ ʙʫʭʪʽ 

ʜʦ ʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ʜʦʜʘʻʪʴʩʷ ʨʘʢʫʰʥʷʢ, ʘ ʚ ʇʂ ɻʉʍ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʦʩʘʜʞʝʥʥʷ ʟʘʚʠʩʣʠʭ ʫ ʜʫʥʘʡʩʴʢʽʡ ʚʦʜʽ ʯʘʩʪʦʯʦʢ, ʧʝʨʝʚʘʞʘʶʪʴ ʟʘʤʫʣʝʥ ̔ʧʽʩʢʠ. 

ʉʘʩʠʮʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʦʯʠʥʘʶʯʠ ʟ 1986 ʨʦʢʫ, ʦʩʥʦʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʣʘʜʝʥʽ ʚ ʥʠʟʮʽ ʧʫʙʣʽʢʘʮʽʡ [12, 108, 326-328, 352]. ɺʦʜʦʩʭʦʚʠʱʝ 

ʩʧʦʨʫʜʞʝʥʝ ʚ ʣʦʞʽ ʩʪʘʨʦʚʠʥʥʦʛʦ ʣʠʤʘʥʫ ʉʘʩʠʢ, ʱʦ ʥʘʣʝʞʘʚ ʜʦ ʛʨʫʧʠ ʣʠʤʘʥʦ-ʣʘʛʫʥ 

ɼʫʥʘʡ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʤʽʞʨʽʯʯʷ. ʋʪʚʦʨʝʥʥʷ ʣʠʤʘʥʽʚ ʧʦʚôʷʟʘʥʦ ʟ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʦʧʫʩʢʘʥʥʷʤʠ ʩʫʭʦʜʦʣʫ ʪʘ ʪʨʘʥʩʛʨʝʩʽʷʤʠ ʤʦʨʷ ʚ ʧʨʠʛʠʨʣʦʚʠʭ ʟʦʥʘʭ ʨʽʯʦʢ ʚ ʢʽʥʮʽ 

ʧʣʽʦʮʝʥʫ ï ʧʦʯʘʪʢʫ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʦʪʷʛʦʤ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʟʥʘʯʥʠʤʠ ʛʣʷʮʠʦʝʚʩʪʘʪʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʪʘ 

ʏʦʨʥʦʛʦ ʤʦʨʷ, ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ ʦʩʪʘʥʥʴʦʛʦ ʟʘʟʥʘʣʘ ʟʥʘʯʥʠʭ ʟʤʽʥ. ɺ ʧʝʨʽʦʜʠ ʚʽʜʩʪʫʧʫ 

ʤʦʨʷ, ʨʽʯʢʠ ʧʨʦʢʣʘʜʘʣʠ ʩʚʦʾ ʨʫʩʣʘ, ʚʨʽʟʘʶʯʠʩʴ ʚ ʟʝʤʣʶ, ʷʢʘ ʟʚʽʣʴʥʷʣʘʩʴ ʟ-ʧʽʜ ʚʦʜʠ. 

ɸ ʚ ʧʝʨʽʦʜʠ ʥʘʩʪʫʧʫ ʤʦʨʷ, ʡʦʛʦ ʚʦʜʠ ʟʘʪʦʧʣʶʚʘʣʠ ʥʠʟʠʥʠ ʪʘ ʧʨʠʙʝʨʝʞʞʷ ʨʽʯʦʢ, 

ʫʪʚʦʨʶʶʯʠ ʣʠʤʘʥʠ [121, 181, 191]. ɰʭ ʦʙʨʠʩʠ ʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʦʩʪʘʥʥʽʤʠ 

ʩʪʦʣʽʪʪʷʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʨʫʯ ʨʦʟʪʘʰʦʚʘʥʠʭ ʣʠʤʘʥʽʚ ʊʫʟʣʦʚʩʴʢʦʾ ʛʨʫʧʠ, ʷʢʽ 

ʥʽʢʦʣʠ ʥʝ ʤʘʣʠ ʟʥʘʯʥʦʛʦ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʪʘ ʟʘ ʩʚʦʻʶ ʣʘʛʫʥʥʦʶ ʬʦʨʤʦʶ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʪʦʪʦʞʥʝʥʥʽ ʟ ʢʦʣʠʰʥʽʤʠ ʜʦʣʠʥʘʤʠ ʨʽʯʦʢ, ʱʦ ʚ ʥʠʭ ʚʧʘʜʘʣʠ, ʉʘʩʠʢ ʫʪʚʦʨʠʚʩʷ 

ʰʣʷʭʦʤ ʟʘʪʦʧʣʝʥʥʷ ʜʦʣʠʥʠ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ [94]. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʦʜʦʡʤʘ 

ʙʫʣʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʤʦʨʷ ʧʽʱʘʥʠʤ ʧʝʨʝʩʠʧʦʤ. ʁʦʛʦ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʨʦʨʘʥʽʚ 

ʚʠʟʥʘʯʘʣʠ ʟʚ'ʷʟʦʢ ʣʠʤʘʥʫ ʟ ʤʦʨʝʤ, ʷʢʠʡ ʙʫʚ ʨʽʟʥʠʤ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʘʞ ʜʦ 1978 ʨʦʢʫ. 
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ʃʠʤʘʥ ʙʫʚ ʷʢ ʚʽʜʢʨʠʪʠʤ, ʪʘʢ ʽ ʟʘʢʨʠʪʠʤ, ʘ ʦʙʨʠʩʠ, ʙʣʠʟʴʢʽ ʜʦ ʩʫʯʘʩʥʠʭ, ʚʦʜʦʡʤʘ 

ʦʪʨʠʤʘʣʘ ʚ 80-ʭ ʨʦʢʘʭ ʍɯʍÁʩʪʦʣʽʪʪʷ [181]. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ, ʧʨʦʜʫʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʚʘʨʠʥʥʠʡ ʪʘ ʨʦʩʣʠʥʥʠʡ ʩʚʽʪ ʉʘʩʠʢʫ ʽ, ʚ ʢʽʥʮʽ-ʢʽʥʮʽʚ, ʡʦʛʦ ʮʽʥʥʽʩʪʴ 

ʜʣʷ ʣʶʜʠʥʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫʪʠʣʽʪʘʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ 

ʩʦʣʦʥʽʩʪʴ ʡʦʛʦ ʚʦʜ. ʗʢʽʩʪʴ ʚʦʜ ʣʠʤʘʥʫ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ 

ʟʥʘʯʥʦʶ ʜʠʥʘʤʽʯʥʽʩʪʶ, ʷʢ ʚ ʯʘʩʽ, ʪʘʢ ʽ ʚ ʧʨʦʩʪʦʨʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʾʭ ʬʦʨʤʫʚʘʥʥʷʤ ʟ 

ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ: ʤʦʨʷ, ʨʽʯʦʢ, ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʨʦʚʠʭ ʚʦʜ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʭʦʯ ʽ ʝʧʽʟʦʜʠʯʥʠʤʠ ʜʦ ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ, ʘʣʝ ʪʘʢʠʤʠ, ʱʦ ʜʘʶʪʴ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʦʣʦʥʽʩʪʴ ʚʦʜ, ʩʢʣʘʜ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʟʘʛʘʣʴʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʣʠʤʘʥʽʚ ʧʦʯʠʥʘʶʯʠ ʟ 20-ʭ 

ʨʦʢʽʚ ʍɯʍ ʩʪʦʨʽʯʯʷ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʣʠʤʘʥʠ ʽʥʦʜʽ 

ʜʝʩʷʪʠʨʽʯʯʷʤʠ ʥʝ ʤʘʣʠ ʟʚôʷʟʢʫ ʟ ʤʦʨʝʤ ʪʘ ʙʫʣʠ ʦʙʤʝʞʝʥʽ ʚ ʧʨʽʩʥʦʤʫ ʩʪʦʮʽ ʟʘʚʜʷʢʠ 

ʧʝʨʝʢʨʠʪʪʶ ʨʽʯʦʢ, ʱʦ ʚ ʥʠʭ ʚʧʘʜʘʣʠ, ʪʘ ʚʽʜʚʦʜʫ ʨʽʯʢʦʚʠʭ ʚʦʜ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ [20, 23, 24, 181, 185]. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʚʤʽʩʪ ʩʦʣʝʡ ʚ ʚʦʜʽ ʣʠʤʘʥʫ ʉʘʩʠʢ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʧʝʨʽʦʜ 

ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. ʊʘʢ, ɻ. ʃʝʧʰʠ [319], ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʤʘʪʝʨʽʘʣʠ 

ɻ.Áɻʝʣʴʤʝʨʩʦʥʘ, ʥʘʚʦʜʠʪʴ ʚʝʣʠʯʠʥʫ ʩʦʣʦʥʦʩʪʽ ʫ ʩʝʨʧʥʽ 1851 ʨʨ. 295 ʛ/ʣ, ʘ 

ʄ.ʉ.Áɹʫʨʥʘʰʝʚ ʪʘ ɺ.ʉ.Áʏʝʧʫʨʥʦʚ [22] ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʪʦʛʦ ʞ ʘʚʪʦʨʘ ʥʘʚʦʜʷʪʴ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʩʥʦʚʥʠʭ ʩʦʣʝʡ ʚ ʣʠʤʘʥʽ: NaCl ï 117,6 ʛ/ʣ, CaCl2 ï 66,3 ʛ/ʣ, MgCl2 ï 

38,9 ʛ/ʣ, MgSO4 ï 57,8 ʛ/ʣ CaSO4 ï 20,3 ʛ/ʣ. ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʚ ʧʝʨʽʦʜ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʞʠʪʪʷ ʚ ʣʠʤʘʥʽ ʙʫʣʦ ʚʽʜʩʫʪʥʻ, ʉʘʩʠʢ ʙʫʚ ʛʽʧʝʨʩʦʣʦʥʦʶ ʚʦʜʦʡʤʦʶ ʟ 

ʩʠʣʴʥʠʤ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʜʨʫʛʘ ʥʘʟʚʘ ʂʫʥʜʫʢ (ʟ 

ʪʶʨʩʴʢʦʛʦ çʩʤʝʨʜʶʯʠʡè). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʄ.ʐ. ʈʦʟʝʥʛʫʨʜ [181] ʜʣʷ 1851 ʨʦʢʫ 

ʥʘʚʦʜʠʪʴ ʤʽʥʝʨʘʣʽʟʘʮʽʶ 45 ʛ/ʣ. ʎʽʢʘʚʦ, ʱʦ ʪʘʢʽ ʨʦʟʙʽʞʥʦʩʪʽ ʜʽʡʩʥʦ ʤʦʛʣʠ ʙʫʪʠ ʪʘ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʤʽʥʣʠʚʦʩʪʽ ʩʦʣʦʥʦʩʪʽ ʧʦ ʘʢʚʘʪʦʨʽʾ ʚʦʜʦʡʤʠ. ʅʝʤʘʻ ʷʩʥʦʩʪʽ ̔  ʟ ʤʽʩʮʷʤʠ 

ʚʽʜʙʦʨʫ ʧʨʦʙ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʪʘʢ ʽ ʯʘʩʦʤ (ʩʝʟʦʥʦʤ) ʩʧʦʩʪʝʨʝʞʝʥʴ. ɺʥʘʩʣʽʜʦʢ 

ʜʽʾ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ (ʥʘʜʭʦʜʞʝʥʥʷ ʨʽʯʢʦʚʠʭ ʚʦʜ ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʦʾ ʧʦʚʝʥʽ, ʤʦʨʩʴʢʠʭ ï 

ʧʽʜ ʯʘʩ ʰʪʦʨʤʽʚ) ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʣʠʤʘʥʫ ʤʦʛʣʠ ʬʦʨʤʫʚʘʪʠʩʷ ʚʦʜʠ ʨʽʟʥʦʾ 
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ʩʦʣʦʥʦʩʪʽ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ʊʘʢʫ ʩʠʪʫʘʮʽʶ, ʭʦʯ ʽ ʚ ʤʝʥʰʽʡ ʤʽʨʽ, ʤʦʞʥʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʽ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚʦʜʦʩʭʦʚʠʱʘ [12, 52].  

ɿ 1830 ʧʦ 1840 ʨʦʢʠ ʚ ʊʫʟʣʦʚʩʴʢʠʭ ʣʠʤʘʥʘʭ ʪʘ ʚ ʣʠʤʘʥʽ ʉʘʩʠʢ ʜʦʙʫʚʘʣʠ ʩʽʣʴ. 

ɿ 1850 ʨʦʢʫ ʚʥʘʩʣʽʜʦʢ ʰʪʦʨʤʦʚʠʭ ʧʨʦʨʠʚʽʚ ʧʝʨʝʩʠʧʫ ʘʙʦ ʰʣʷʭʦʤ ʧʨʦʨʠʚʫ ʰʪʫʯʥʠʭ 

ʢʘʥʘʣʽʚ ʟʚ'ʷʟʦʢ ʟ ʤʦʨʝʤ ʚ ʣʠʤʘʥʽ ʉʘʩʠʢ ʪʘ ʽʥʰʠʭ ʣʠʤʘʥʘʭ ʊʫʟʣʦʚʩʴʢʦʾ ʛʨʫʧʠ 

ʧʝʨʽʦʜʠʯʥʦ ʧʦʥʦʚʣʶʚʘʚʩʷ (1850, 1875, 1888 ʨʨ.) [181], ʱʦ ʰʢʦʜʠʣʦ ʩʦʣʝʫʪʚʦʨʝʥʥʶ 

ʫ ʚʦʜʦʡʤʘʭ ʽ ʛʘʣʫʟʴ ʤʘʣʘ ʚʝʣʠʢʽ ʟʙʠʪʢʠ. ʊʘʢ, ʟʘ ʦʧʠʩʦʤ ɭ.ʉ.Áɹʫʨʢʩʝʨʘ [20], ʩʦʣʷʥʠʡ 

ʧʨʦʤʠʩʝʣ ʙʫʚ ʧʦʰʠʨʝʥʠʡ ʥʘ ʣʠʤʘʥʘʭ ʊʫʟʣʦʚʩʴʢʦʾ ʛʨʫʧʠ ʜʦ 1850 ʨʦʢʫ, ʚ 

ʧʦʜʘʣʴʰʦʤʫ ï ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʚʩʷ ʽ ʜʦ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʟʘʣʠʰʠʚʩʷ ʣʠʰʝ ʥʘ ʣʠʤʘʥʽ 

ʐʘʛʘʥʠ. ɿ 1875 ʨʦʢʫ ʫʪʚʦʨʠʚʩʷ ʧʨʦʨʠʚ ʚ ʢʦʩʽ, ʷʢʘ ʚʽʜʜʽʣʷʣʘ ʣʠʤʘʥ ʉʘʩʠʢ ʚʽʜ ʤʦʨʷ, 

ʽ ʜʦʙʫʚʘʥʥʷ ʩʦʣʽ ʚ ʥʴʦʤʫ ʧʨʠʡʰʣʦʩʴ ʟʫʧʠʥʠʪʠ [20]. ʅʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʫ ʣʠʤʘʥʫ ʉʘʩʠʢ 

ʟ ʤʦʨʝʤ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʦʟʚʠʪʦʢ ʚ ʥʴʦʤʫ ʙʽʦʪʠ ʪʘ ʨʠʙʥʦʛʦ ʧʨʦʤʠʩʣʫ, ʘ ʡʦʛʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ï ʧʨʦʤʠʩʝʣ ʩʦʣʽ; ʣʽʢʘʨʩʴʢʽ ʛʨʷʟʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʞ ʜʦ ʦʧʨʽʩʥʝʥʥʷ 

ʣʠʤʘʥʫ.  

ɼʠʥʘʤʽʢʫ ʟʤʽʥʠ ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʣʠʤʘʥʫ ʉʘʩʠʢ ʪʘ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.8. 

ʊʘʙʣʠʮʷ 3.8  

ɿʤʽʥʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ (ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ) ʚ ʣʠʤʘʥʽ Cʘʩʠʢ ʪʘ ʉʘʩʠʮʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʽ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʡ ʧʝʨʽʦʜ (ʟʘ [12, 21, 49, 52, 181, 319, 368] ʪʘ 

ʚʣʘʩʥʠʤʠ ʜʘʥʠʤʠ). 

ʇʦʢʘʟʥʠʢʠ, 

ʛ/ʣ 

ʨʦʢʠ 

1851 1924 1956 1978ï1979 1986 2009ï2018 

ɿʘʛʘʣʴʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ 
295,0 28,15 14,60 15,40 1,30 1,10 

Cl- 142,1 15,62 8,08 8,16 0,37 0,31 

SO4
2- 60,57 2,13 0,97 1,56 0,26 0,23 

Na++ʂ+ 46,63 8,82 ï 4,64 0,30 ï 

Mg2+ 21,49 1,11 ï 0,60 0,06 0,01 

Ca2+ 5,97 0,33 ï 0,23 0,06 0,05 
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ʉʦʣʦʥʽʩʪʴ ʣʠʤʘʥʫ ʉʘʩʠʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ ʍɯʍ ʩʪ. ʪʘ ʜʦ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ 

ʍʍ ʩʪ. ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʣʘ ʩʦʣʦʥʦʩʪʽ ʧʨʠʣʝʛʣʦʛʦ ʤʦʨʷ, ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʯʠʩʴ 

ʚ ʧʝʨʽʦʜʠ ʡʦʛʦ ʽʟʦʣʷʮʽʾ ʚʽʜ ʤʦʨʷ, ʪʘ ʟʤʽʥʶʶʯʠʩʴ ʚ ʮʽʣʦʤʫ ʚ ʤʝʞʘʭ 12,0ï28,0 ʛ/ʣ [21, 

368]. ʇʦʯʠʥʘʶʯʠ ʟ 1958 ʨʦʢʫ ʟʚ'ʷʟʦʢ ʣʠʤʘʥʫ ʟ ʤʦʨʝʤ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʚʘʚʩʷ ʯʝʨʝʟ 

ʂʫʥʜʫʢʩʴʢʫ ʧʨʦʨʚʫ, ʷʢʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʝʩʠʧʫ, ʽ 

ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʠ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 2,0 ʛ/ʣ ʚ ʚʝʨʰʠʥʽ ʣʠʤʘʥʫ ʜʦ 18,0 ʛ/ʣ ʚ 

ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʤʦʨʷ ʜʽʣʷʥʢʘʭ. ɻʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʣʠʤʘʥʫ ʚʠʟʥʘʯʘʚ 

ʡʦʛʦ ʟʚ'ʷʟʦʢ ʟ ʤʦʨʝʤ: ʢʦʣʠ ʫʪʚʦʨʶʚʘʣʠʩʴ ʰʠʨʦʢʽ ʧʨʦʨʘʥʠ, ʚʦʜʘ ʟʘ ʩʢʣʘʜʦʤ ʙʫʣʘ 

ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʤʦʨʩʴʢʦʾ, ʘ ʚ ʧʝʨʽʦʜʠ ʦʙʤʝʞʝʥʦʛʦ ʟʚôʷʟʢʫ ï ʢʽʣʴʢʽʩʪʴ ʩʦʣʝʡ 

ʟʙʽʣʴʰʫʚʘʣʦʩʴ [49, 52, 181]. 

ʅʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʣʠʤʘʥʫ ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʚʘʣʠ 

ʚʧʣʠʚ ʨʽʯʢʠ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ. ʈʽʯʢʘ ʂʦʛʠʣʴʥʠʢ ʤʘʻ ʧʨʦʪʷʞʥʽʩʪʴ 243 ʢʤ (149 ʢʤ 

ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ) ʪʘ ʧʣʦʱʫ ʚʦʜʦʟʙʦʨʫ 3910 ʢʤ3 ʽ ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ, 

ʨʯ̔ʢʘ ʉʘʨʘʪʘ (119/112 ʢʤ ʽ 1230 ʢʤ2) ï ʜʦ ʤʘʣʠʭ [119, 169]. ɼʦ ʩʝʨʝʜʠʥʠ ʍɯʍ ʩʪʦʣʽʪʪʷ 

ʦʙʠʜʚʽ ʨʽʯʢʠ ʙʫʣʠ ʜʦʩʠʪʴ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʪʘ ʥʘʚʽʪʴ ʧʨʠʜʘʪʥʠʤʠ ʜʦ ʧʝʨʝʚʝʟʝʥʥʷ 

ʚʘʥʪʘʞʽʚ, ʚ ʧʦʜʘʣʴʰʦʤʫ, ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

(ʨʦʟʦʨʝʥʥʷ ʩʭʠʣʽʚ, ʜʦʣʠʥ, ʚʠʧʘʩ ʭʫʜʦʙʠ ʽ ʪ.ʽʥ.) ʚʽʜʙʫʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʾʭ ʦʙʤʽʣʽʥʥʷ, 

ʩʪʘʣʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʪʠʯʥʽ ʧʝʨʝʩʠʭʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ 

ʤʘʣʦʚʦʜʥʠʭ ʨʦʢʽʚ [23, 24]. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʂʦʛʠʣʴʥʠʢʘ ʚ 60-ʭï70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 1,7ï6,0 ʛ/ʣ, ʉʘʨʘʪʠ ï 1,0ï4,4 ʛ/ʣ [52]. ʈʦʟʤʽʨ ʚʦʜʥʦʛʦ 

ʩʪʦʢʫ ʦʙʦʭ ʨʽʯʦʢ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʠʤʘʥʫ ʉʘʩʠʢ ʫ ʚʦʜʦʩʭʦʚʠʱʝ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 

50ï52 ʤʣʥ. ʢʤ3 [12]. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʚʦʜʠ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʟʨʦʰʝʥʥʷ, ̔  ʜʨʝʥʘʞʥʽ ʚʦʜʠ ʟ ʧʦʣʽʚ ʩʪʘʣʠ ʧʦʩʪʫʧʘʪʠ ʥʘʟʘʜ ʚ ʨʽʯʢʠ, ʾʭ ʩʪʽʢ ʟʙʽʣʴʰʠʚʩʷ 

ʫʜʚʽʯʽ (126 ʤʣʥ. ʤ3) [207], ʘ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʥʘʚʽʪʴ ʫ 5 ʨʘʟʽʚ [12]. ʇʽʩʣʷ 

90-ʭ ʨʦʢʽʚ ʍʍ ʩʪ., ʢʦʣʠ ʦʙôʻʤʠ ʥʘ ʟʨʦʰʝʥʥʷ ʩʢʦʨʦʪʠʣʠʩʷ, ʘ ʩʢʠʜʘʥʥʷ ʚʦʜʠ ʚ ʤʦʨʝ 

ʟʤʝʥʰʠʣʦʩʴ ʜʦ ʩʘʤʦʪʦʢʫ, ʚʦʜʥʠʡ ʩʪʽʢ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ ʪʝʞ ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʚʩʷ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʦʜʥʠʭ ʘʚʪʦʨʽʚ [207] ʮʷ ʚʝʣʠʯʠʥʘ ʟʥʠʟʠʣʘʩʴ ʧʨʘʢʪʠʯʥʦ 

ʜʦ ʥʫʣʷ, ʟ ʯʠʤ ʜʦʩʠʪʴ ʚʘʞʢʦ ʧʦʛʦʜʠʪʠʩʴ. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ [239], ʚʽʜʥʦʩʥʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʧʨʽʩʥʦʾ ʚʦʜʠ ʟʽ ʩʪʦʢʦʤ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ ʧʨʘʢʪʠʯʥʦ ʥʝ 
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ʟʤʽʥʠʣʦʩʴ ʽ ʩʢʣʘʜʘʻ 6ï19%, ʧʨʠʪʦʤʫ ʱʦ ʘʙʩʦʣʶʪʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʚʦʜʦʩʭʦʚʠʱʝ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʚʠʨʦʩʣʦ ʤʘʡʞʝ ʫʜʚʽʯʽ (69,8 ʠ 113,6 ʤʣʥ. ʤ3/ʨʽʢ).  

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠʩʴ ʧʽʜʚʠʱʝʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ (ʜʦ 2,4 ʛ/ʜʤ3) ʪʘ ʩʫʣʴʬʘʪʥʦ-

ʥʘʪʨʽʻʚʠʤ ʪʠʧʦʤ, ʚʦʜʠ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ ʟʥʠʞʫʚʘʣʠ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʫ 

ʚʝʨʰʠʥʽ ʣʠʤʘʥʫ ʪʘ ʧʽʜʚʠʱʫʚʘʣʠ ʫ ʚʝʨʰʠʥʽ ʚʦʜʦʩʭʦʚʠʱʘ [12, 52, 116] ʽ, ʢʨʽʤ ʪʦʛʦ, 

ʨʘʟʦʤ ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʽʢʫʚʘʣʴʥʠʭ ʛʨʷʟʝʡ.  

ɼʦʣʶ ʉʘʩʠʢʘ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʠ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʧʣʘʥʠ ʢʝʨʽʚʥʠʮʪʚʘ 

ʨʘʜʷʥʩʴʢʦʛʦ ʩʦʶʟʫ, ʷʢʽ ʚʠʟʥʘʯʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ 

ʧʦʩʫʰʣʠʚʠʭ ʨʘʡʦʥʽʚ ʧʽʚʜʥʷ ʢʨʘʾʥʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʶ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʧʣʘʥʫʚʘʣʦʩʴ ʩʪʚʦʨʝʥʥʷ ʚʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ɺɻʂ) ɼʫʥʘʡïɼʥʽʧʨʦ ʟ ʙʫʜʽʚʥʠʮʪʚʦʤ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ɼʫʥʘʡï

ɼʥʽʩʪʝʨïɼʥʽʧʨʦ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʚ ʟôʻʜʥʘʪʠ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʣʠʤʘʥʠ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʚ ʧʨʽʩʥʦʚʦʜʥʽ ʚʦʜʦʩʭʦʚʠʱʘ [39]. ɿ 1978 ʨʦʢʫ ʨʦʟʧʦʯʘʣʦʩʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʠʤʘʥʫ ʉʘʩʠʢ ʚ ʪʨʘʥʟʠʪʥʝ ʚʦʜʦʩʭʦʚʠʱʝ, ʚʦʜʦʡʤʫ-ʥʘʢʦʧʠʯʫʚʘʯ 

ʧʨʽʩʥʠʭ ʚʦʜ ɼʫʥʘʡ-ɼʥʽʩʪʨʦʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ɼɼɿʉ), ʧʝʨʰʝ ʧʦ ʪʨʘʩʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʫʥʘʡʩʴʢʠʭ ʚʦʜ. ɹʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʜʘʤʙʘ, ʷʢʘ ʚʽʜʜʽʣʷʣʘ ʉʘʩʠʢ ʚʽʜ 

ʤʦʨʷ, ʽ ʢʘʥʘʣ, ʷʢʠʡ ʟôʻʜʥʫʚʘʚ ʧʽʚʜʝʥʥʫ ʯʘʩʪʠʥʫ ʣʠʤʘʥʫ ʟ ɼʫʥʘʻʤ. ɺ 1979 ʨ. ʧʦʯʘʣʘʩʷ 

ʚʽʜʢʘʯʢʘ ʩʦʣʦʥʦʾ ʚʦʜʠ ʚ ʤʦʨʝ, ʘ ʚ ʩʽʯʥʽ 1980 ʨ. ʚ ʉʘʩʠʢ ʩʘʤʦʧʣʠʚʦʤ ʧʫʩʪʠʣʠ 

ʜʫʥʘʡʩʴʢʫ ʚʦʜʫ. 

ɺ ʧʝʨʽʦʜ ʚʽʜʢʘʯʢʠ ʩʦʣʦʥʽʩʪʴ ʚʦʜ ʩʷʛʘʣʘ 20,0 ʛ/ʣ [52], ʙʦ ʥʘ ʾʾ ʚʝʣʠʯʠʥʠ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʤʽʥʽʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʚʦʜʠ, ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʚʘʣʠ ʚʠʩʦʢʦ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ (ʜʦ 75 ʛ/ʣ) ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʪʘ ʟʘʩʦʣʝʥʽ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ. ʇʨʠ ʜʦʩʷʛʥʝʥʽ 

ʨʽʚʥʷ ʚʦʜʠ ï1 ʤ ɹʉ ʜʦ ʣʠʤʘʥʫ ʧʦʯʘʣʘʩʴ ʧʦʜʘʯʘ ʚʦʜʠ ʯʝʨʝʟ ʢʘʥʘʣ. ʇʨʽʩʥʽ ʜʫʥʘʡʩʴʢʽ 

ʚʦʜʠ ʟʤʽʰʫʚʘʣʠʩʴ ʟ ʟʘʣʠʰʢʦʚʠʤʠ ʩʦʣʦʥʠʤʠ ʚʦʜʘʤʠ  ̔ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 1,0 ʜʦ 12,0 ʛ/ʣ. ʇʽʩʣʷ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʨʦʤʠʚʘʥʥʷ 

ʚʦʜʦʩʭʦʚʠʱʘ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʚ 1983 ʨ. ʟʥʠʟʠʚʩʷ ʜʦ 0,3ï2,9 ʛ/ʣ [12, 52]. ɺ 

1984ï1986 ʨʨ. ʮʽ ʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʴ (0,5ï3,2 ʛ/ʣ) [12], ʪʘʢ ʽ ʥʝ 

ʜʦʩʷʛʥʫʚʰʠ ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʽʨʠʛʘʮʽʾ ʥʦʨʤʘʪʠʚʽʚ ʚ 1,0 ʛ/ʣ. ʇʝʚʥʠʡ ʚʧʣʠʚ ʥʘ ʮʝ 

ʟʜʽʡʩʥʶʚʘʚ ʧʨʠʪʦʢ ʚʠʩʦʢʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʜʨʝʥʘʞʥʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 

ʚʦʜ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ 
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ʢʣʘʩʫ ʚʦʜʠ, ʷʢʘ ʥʘʜʭʦʜʠʣʘ ʫ ʚʦʜʦʩʭʦʚʠʱʝ ʟ ɼʫʥʘ ʁʟ ʛʽʜʨʦʢʘʨʙʘʪʥʦ-ʢʘʣʴʮʽʻʚʦʛʦ ʥʘ 

ʭʣʦʨʠʜʥʦ-ʥʘʪʨʽʻʚʠʡ.  

ɿ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʥʘ ʬʦʥʽ ʥʝʟʥʘʯʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ (1,5ï2,5 [25]) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʷʢ ʟʘʛʘʣʴʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ 

ʚʦʜʠ ʚ ʉʘʩʠʮʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʝʞʠʤʫ 

ʩʦʣʦʥʦʩʪʽ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʦʜʘ ʚ ʉʘʩʠʮʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʧʝʨʝʚʘʞʥʦ 

ʩʦʣʦʥʫʚʘʪʘ ɓ-ʤʝʟʦʛʘʣʠʥʥʘ, ʭʣʦʨʠʜʥʦʛʦ ʢʣʘʩʫ [325]. ʎʽ ʚʦʜʠ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʮʽʣʷʭ ʽʨʠʛʘʮʽʾ, ʘʣʝ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʦʪʷʛʦʤ 

ʙʽʣʴʰ ʥʽʞ 30 ʨʦʢʽʚ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʙʽʦʪʠ ʫ ʚʦʜʦʡʤʽ.  

ˆʨʫʥʪʠ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʚʝʨʭʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ 

ʧʝʨʝʚʘʞʥʦ ʟʘʤʫʣʝʥʠʤ ʧʽʩʢʦʤ, ʘ ʚ ʥʠʞʥʽʡ ï ʟʘʤʫʣʝʥʠʤ ʧʽʩʢʦʤ ʪʘ ʨʘʢʫʰʥʷʢʦʤ. ʄʫʣʠ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʣʠʰʝ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʦʜʦʡʤʠ  
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ʈʆɿɼɯʃ 4 ɺʀɼʆɺɽ ɹɸɻɸʊʉʊɺʆ, ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʇʆɼɯʃʋ ʊɸ 

ʉʊʈʋʂʊʋʈʀ ɹɽʅʊʆʉʅʀʍ ɹɽɿʍʈɽɹɽʊʅʀʍ ʈɯɿʅʆʊʀʇʅʀʍ ɺʆɼʅʀʍ 

ʆɹôɭʂʊɯɺ  

4.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ  

ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʪʘ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʦʩʪʘʣʘ 

ʥʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ, ʥʘʨʘʟʽ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦʶ ʚʩʝ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʶʜʩʪʚʘ, 

ʘ ʙʫʜʴ-ʷʢʠʡ ʩʧʝʮʽʘʣʽʩʪ, ʜʦʪʠʯʥʠʡ ʮʘʨʠʥʽ ʝʢʦʣʦʛʽʾ, ʥʝ ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʩʪʽ, ʧʦʨʷʜ ʟ ʪʘʢʠʤʠ ʟʘʛʨʦʟʘʤʠ ʮʠʚʽʣʽʟʘʮʽʾ, 

ʷʢ ʛʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʝʧʽʜʝʤʽʾ, ʥʝʩʪʘʯʘ ʾʞʽ, ʯʠʩʪʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜ, ʩʪʘʻ 

ʩʢʦʨʦʯʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. ɰʾ ʚʠʨʽʰʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʧʨʽʦʨʠʪʝʪʫ ʚʽʜ ʟʙʝʨʝʞʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʜʦ ʦʭʦʨʦʥʠ ʙʽʦʛʝʦʮʝʥʦʟʽʚ 

ʪʘ ʝʢʦʩʠʩʪʝʤ ʟʘʛʘʣʦʤ. ʋʢʨʘʾʥʘ, ʦʙʨʘʚʰʠ ʰʣʷʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ, ʥʝ ʤʦʞʝ ʚʽʜʭʠʣʷʪʠʩʷ 

ʚʽʜ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʦʟʥʘʯʝʥʦʛʦ ʥʠʟʢʦʶ ʢʝʨʽʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ɭʉ. ɰʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʤʘʻ ʜʝʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʝʢʚʘʪʥʦʾ 

ʦʮʽʥʢʠ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʪʘ ʡʦʛʦ ʜʠʥʘʤʽʢʠ ʚ ʨʽʟʥʦʩʪʨʦʢʦʚʽʡ 

ʨʝʪʨʦʩʧʝʢʪʠʚʽ. 

ɹʝʥʪʦʩʥʽ ʙʝʟʭʨʝʙʝʪʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʙʘʛʘʪʩʪʚʦʤ ʪʘʢʩʦʥʽʚ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʪʘ ʾʭ ʨʽʟʥʦʥʘʧʦʚʥʝʥʽʩʪʶ ʚʠʜʘʤʠ, ʧʨʠʩʫʪʥʽʩʪʶ ʘʤʬʽʙʽʦʥʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʚʠʜʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʤʦʞʣʠʚʝ ʣʠʰʝ ʥʘ ʩʪʘʜʽʾ ʽʤʘʛʦ, ʧʨʠʩʫʪʥʽʩʪʶ ʥʠʟʢʠ 

ʪʘʢʩʦʥʽʚ, ʚ ʷʢʠʭ ʚʠʜʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʬʘʭʽʚʮʽʚ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʽʩʥʫʻ ʥʝ ʟʘʚʞʜʠ. ɼʦ ʪʦʛʦ ʞ, ʚ ʛʽʜʨʦʙʽʦʣʦʛʽʾ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʟʦʦʣʦʛʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʝ ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʫʩʽʭ ʦʨʛʘʥʽʟʤʽʚ ʥʝ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʛʽʜʨʦʙʽʦʣʦʛ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʘʮʶʻ ʟ ʜʦʤʽʥʘʥʪʥʠʤʠ (ʩʫʙʜʦʤʽʥʘʥʪʥʠʤʠ) ʚʠʜʘʤʠ. ʎʝ 

ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʫʙʣʽʢʘʮʽʡ ʧʝʨʝʣʽʢʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟ ʧʦʟʥʘʯʢʦʶ sp. 

(ʘʙʦ ssp.) ʥʝ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʠʜʦʚʦʾ (ʨʦʜʦʚʦʾ) ʥʘʟʚʠ, ʘʣʝ ʡ ʧʽʩʣʷ ʪʘʢʩʦʥʽʚ ʚʠʱʦʛʦ ʨʽʚʥʷ, 

ʷʢʽ ʪʦʜʽ ʽʥʚʝʥʪʘʨʠʟʫʶʪʴ, ʷʢ ʦʢʨʝʤʠʡ ʚʠʜ [12, 13, 37, 109], ʱʦ ʩʫʪʪʻʚʦ ʚʠʢʨʠʚʣʷʻ 

ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ, ʚʥʦʩʠʪʴ ʜʦʜʘʪʢʦʚʫ ʧʣʫʪʘʥʠʥʫ. ʎʝ 

ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʟʽʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, 
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʚ ʡʦʛʦ ʯʘʩʦʚʽʡ ʜʠʥʘʤʽʮʽ, ʦʩʦʙʣʠʚʦ 

ʟʚʘʞʘʶʯʠ ʥʘ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʘʪʠʮʽ, ʩʠʥʦʥʽʤʽʮʽ ʥʘʟʚ ʪʦʱʦ. 

ʉʘʤʝ ʟ ʪʘʢʦʶ ʩʠʪʫʘʮʽʻʶ ʤʠ ʩʪʠʢʥʫʣʠʩʷ ʧʨʠ ʩʧʨʦʙʽ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. ʅʘʷʚʥʽʩʪʴ ʛʣʠʙʦʢʦʾ 

ʨʝʪʨʦʩʧʝʢʪʠʚʠ, ʜʦʢʣʘʜʥʠʭ ʧʝʨʝʣʽʢʽʚ ʚʠʜʽʚ ʨʽʟʥʠʭ ʨʦʢʽʚ, ʫʢʣʘʜʝʥʠʭ ʨʽʟʥʠʤʠ 

ʘʚʪʦʨʘʤʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʩʧʨʠʷʣʠ ʚʠʢʦʥʘʥʥʶ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ï 

ʧʦʪʨʝʙʫʚʘʣʠ ʫʥʽʬʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ. ʍʦʯʘ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʥʘʢʦʧʠʯʝʥʠʡ 

ʟʥʘʯʥʠʡ ʜʦʨʦʙʦʢ ʩʪʦʩʦʚʥʦ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʦʜʥʘʢ 

ʩʧʝʮʽʘʣʴʥʽ ʪʘʢʩʦʥʦʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ, ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʩʠʩʪʝʤʘʪʠʢʠ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʦʟʨʦʙʣʝʥʠʤʠ, ʘ ʚʠʟʥʘʯʝʥʥʷ 

ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʨʦʙʦʪʘʭ ʨʽʟʥʠʭ ʨʦʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʟʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ, ʜʣʷ ʦʜʥʠʭ ʡ ʪʠʭ ʩʘʤʠʭ ʪʘʢʩʦʥʽʚ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʥʘʟʚʠ, ʱʦ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʧʦʨʽʚʥʷʣʴʥʽ ʘʥʘʣʽʟʠ. ʉʣʽʜ 

ʟʚʘʞʘʪʠ ʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʧʽʜʭʦʜʘʭ, ʟʦʢʨʝʤʘ ʚ ʤʘʣʘʢʦʣʦʛʽʯʥʠʭ ʨʦʙʦʪʘʭ, 

ʢ̫ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʟʦʦʣʦʛʽʯʥʽʡ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ [5, 

6, 145-152, 197, 198] ʪʘ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽʡ ʣʽʪʝʨʘʪʫʨʽ [191], ʷʢʽ ʧʦʣʷʛʘʶʪʴ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʚ ʢʽʣʴʢʦʩʪʽ ʚʠʟʥʘʥʠʭ ʚʠʜʽʚ ʽ ʨʘʥʟʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʥʘʜʚʠʜʦʚʠʭ ʪʘʢʩʦʥʽʚ [89, 

317]. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʛʣʷʜ ʚʽʜʦʤʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʻʜʠʥʦʛʦ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʛʠʨʣʦʚʦʾ ʜʽʣʷʥʢʠ ɼʫʥʘʶ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʘʤ ʥʝ ʪʽʣʴʢʠ ʘʢʪʫʘʣʴʥʠʤ, ʘ ʢʦʥʯʝ ʥʝʦʙʭʽʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʙʘʟ ʜʘʥʠʭ Fauna Europaea ʪʘ WoRMS ʟ ʥʘʚʝʜʝʥʥʷʤ 

ʷʢ ʩʫʯʘʩʥʠʭ ʥʘʟʚ ʚʠʜʽʚ, ʪʘʢ ʽ ʾʭ ʩʠʥʦʥʽʤʽʚ [285, 410], ʫʢʣʘʜʝʥʦ ʻʜʠʥʠʡ ʧʝʨʝʣʽʢ ʚʠʜʽʚ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥ ̔ʪʘ ʈʫʤʫʥʾ̔ ʟʘ ʧʝʨʽʦʜ 1948 ʧʦ 2018 

ʨʨ. ʟ ʥʘʚʝʜʝʥʥʷʤ ʷʢ ʩʫʯʘʩʥʠʭ ʥʘʟʚ ʚʠʜʽʚ, ʪʘʢ ʽ ʾʭ ʩʠʥʦʥʽʤʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 891 ʚʠʜ 

(ɼʦʜʘʪʦʢ ɸ, ʪʘʙʣ. 4.1).  

ɺʩʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʦʨʛʘʥʽʟʤʠ ʥʘʣʝʞʘʪʴ ʜʦ ʜʚʦʭ ʧʽʜʮʘʨʩʪʚ, ʜʝʚôʷʪʠ ʪʠʧʽʚ, 14 

ʢʣʘʩʽʚ, 55 ʨʷʜʽʚ ʪʘ 172 ʨʦʜʠʥ ʪʚʘʨʠʥ.  
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ʊʘʙʣʠʮʷ 4.1  

ʊʘʢʩʦʥʦʤʽʯʥʝ ʙʘʛʘʪʩʪʚʦ ʤʘʢʨʦʬʘʫʥʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ 

ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥ ʧʦʥʠʟʟʷ ɼʫʥʘ ʁ(1948ï2018 ʨʨ.) 

ʊʘʢʩʦʥʠ 

ʇʦʥʠʟʟʷ ɼʫʥʘ ʁʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ: 

ʨʫʩʣʦ ɼʫʥʘ ʁ ʜʝʣʴʪʘ ɼʫʥʘ ʁ
ʉʘʩʠʮʴʢʝ 

ʚʦʜʦʩʭʦʚʠʱʝ 
ʟʘʛʘʣʦʤ 

Cnidaria 3 7 3 8 

Porifera - 6 3 6 

Entoprocta 1 1 1 1 

ʊurbelaria - 3 - 3 

Bryozoa 1 11 2 12 

Aranʝae 1 1 1 1 

Acari 1 2 1 2 

Bivalvia 4 46 15 48 

Gastropoda 12 76 27 76 

Nematoda 1 1 1 1 

Polychaeta 2 20 3 20 

Aphanoneura - 2 - 2 

Branchiobdellea - 2 - 2 

Oligochaeta 22 106 43 107 

Hirudinea 1 16 9 17 

Corophiidae 6 13 5 13 

Gammaridae 15 41 19 42 

ɯʥʰʽ Amphipoda - 8 2 8 

Isopoda 2 8 1 8 

Cumacea - 14 6 14 

Mysida 2 18 7 18 

Dekapoda 1 12 1 12 

Cirripedia - 1 - 1 

Collembola - 1 - 1 

Odonata 4 44 10 45 

Ephemeroptera 4 22 4 23 

Coleoptera 8 111 10 114 

Hemiptera 4 22 10 24 

Lepidoptera 1 5 1 5 

Megaloptera  - 1 - 1 

Neuroptera - 1 - 1 

Trichoptera 5 57 6 59 

Chironomidae 16 146 50 148 

ɯʥʰʽ Diptera 5 45 12 48 

 ɿʘʛʘʣʦʤ 122 870 253 891 
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ʇʽʜʮʘʨʩʪʚʦ Parazoa ʧʨʝʜʩʪʘʚʣʝʥʝ 6 ʚʠʜʘʤʠ ʪʠʧʫ Porifera, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 

ʟʚʠʯʘʡʥʠʭ ʛʫʙʦʢ (Heteroscleromorpha). ɺʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ 

ʟʫʩʪʨʽʯʘʣʠʩʴ Ephydatia muelleri (Lieberk¿hn), Spongilla lacustris Lammark ʪʘ 

Trochospongiila horrida (Weltner). ɺʩʽ ʽʥʰʽ ʙʝʟʭʨʝʙʝʪʥʽ ʥʘʣʝʞʘʣʠ ʜʦ ʧʽʜʮʘʨʩʪʚʘ 

Eumetazoa. 

ɿ 8 ʪʘʢʩʦʥʽʚ ʪʠʧʫ Cnidaria  ʜʦ ʚʠʜʫ ʚʠʟʥʘʯʝʥʦ 5 (Cordiliphora caspia (Pallas), 

Garveia franciscana (Torrey), Hydra viridissima Pallas, Obelia longissima (Pallas) ʪʘ 

Protohydra leuckarti Greeffʘ), ʘ ʽʥʰʽ ʟʘʟʥʘʯʝʥʽ ʜʦ ʨʽʚʥʷ ʨʦʜʫ ʘʙʦ ʪʠʧʫ.  

ʉʝʨʝʜ 12 ʚʠʜʽʚ ʪʠʧʫ Bryozoa 4 (Amathia embricata Adams, Conopeum seurati 

(Canu), Paludicella articulata (Ehrenberg) ʪʘ Victorella pavida Saville-Kent) ʥʘʣʝʞʘʪʴ 

ʜʦ ʢʣʘʩʫ ʛʦʣʦʨʦʪʠʭ (Gymnolaemata), ʘ 8 (Cristatella mucedo Cuvier, Fredericella 

sultana Blumenbach, Hyalinella punctata (Hancock), Lophopodella carteri (Hyat) ʪʘ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨ. Plumatella) ï ʜʦ ʢʣʘʩʫ ʧʦʢʨʠʪʦʨʦʪʠʭ (Phylactolaemata).  

ɺ ʤʝʞʘʭ ʪʠʧʫ Platyhelminthes ʟʥʘʡʜʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʨʴʦʭ ʨʦʜʽʚ ʽ 

ʚʠʟʥʘʯʝʥʦ 1 ʚʠʜ Dendrocoelum lacteum (M¿ller). 

ɭʜʠʥʠʡ ʚʠʜ ʪʠʧʫ Entoprocta Urnatella gracilis Leydig, ʷʢʠʡ ʟʥʘʭʦʜʠʣʠ ʚ 

ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʱʝ ʚ 50-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ [139], ʧʝʨʽʦʜʠʯʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 

ʨʝʛʽʦʥʽ ʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. 

ʊʠʧ ʄʦʣʶʩʢʠ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʢʣʘʩʘʤʠ ï Bivalvia (48 

ʚʠʜʽʚ) ʪʘ Gastrpoda (76 ʚʠʜʽʚ). 

ʉʝʨʝʜ Bivalvia ʧʦʨʫʯ ʟ ʧʨʽʩʥʦʚʦʜʥʠʤʠ ʬʦʨʤʘʤʠ (ʨʨ. Unio, Anodonta, 

Pseudanodonta, Pisidium, Sphaerium, Musculium) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʠʜʠ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʨʨ. Adacna, Monodacna, Dreissena), ʪʘʢ ʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʦʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʨp. Abra, Parvicardium, ʘ ʪʘʢʦʞ Barnea candida 

(Linnaeus), Cerastoderma edule (Linnaeus), Chamelea gallina (Linnaeus), Donax 

trunculus Linnaeus, Kurtiella bidentata (Montagu), Lentidium mediterraneum (Costa), 

Loripes lacteus (Linnaeus), Lucinella divaricata (Linnaeus), Mya arenaria (Linnaeus), 

Mytilus galloprovincialis Lamarck, Spisula subtruncata (da Costa) ʪʘ Striarca lactea 

(Linnaeus)). ɹ̔ ʣʴʰʽʩʪʴ ʟ ʦʩʪʘʥʥʴʦʾ ʛʨʫʧʠ ʚʠʜʽʚ ʙʫʣʠ ʟʚʠʯʥʠʤʠ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 
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ʍʍ ʩʪ. ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʤʦʨʷ ʜʽʣʷʥʢʘʭ ʜʝʣʴʪʠ, ʘʣʝ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʾʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʫ ʟʘʟʥʘʯʝʥʠʭ ʘʢʚʘʪʦʨʽʷʭ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʘʩʴ. 

ʉʝʨʝʜ Gastropoda ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʤʦʨʩʴʢʠʭ ʬʦʨʤ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʩʝʨʝʜ 

Bivalvia, ʘ ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʦ ʤʦʨʷ ʘʢʚʘʪʦʨʽʷʭ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʽʣʴʢʠ 

Bittium reticulatum (da Costa), Ecrobia ventrosa (Montagu) ʪʘ Hydrobia acuta 

(Draparnaud); ʽʥʰʽ ʤʦʣʶʩʢʠ ʨʦʜʽʚ Hydrobia, Ecrobia, Cerithidium, Epitonium, Retusa 

 ̔ Spiralinella ʥʘʤʠ ʥʝ ʟʥʘʡʜʝʥʽ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʪʠʧʦʚʠʤʠ 

ʤʝʰʢʘʥʮʷʤʠ ʰʝʣʴʬʦʚʦʾ ʟʦʥʠ ʘʢʚʘʪʦʨʽʡ ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʦʛʦ ʇʨʠʯʦʨʥʦʤʦʨôʷ [191]. 

ɺ XXI ʩʪ. ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʽ ʚʠʜʠ Gastropoda Caspiohydrobia 

convexa (Logvinenko & Starobogatov in Golikov & Starobogatov), Clathrocaspia 

knipowitschii (Makarov), Laevicaspia ismailensis (Golikov & Starobogatov), 

Laevicaspia lincta (Milaschewitch). ʇʨʽʩʥʦʚʦʜʥʠʭ Gastropoda ʨʨ. Valvata, Theodoxus, 

Viviparus, Lythogliphus, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʣʝʛʝʥʝʚʠʭ ʤʦʣʶʩʢʽʚ 

(Pulmonata), ʟʥʘʭʦʜʠʣʠ ʚ ʘʢʚʘʪʦʨʽʷʭ ʨʝʛʽʦʥʫ ʚ ʫʩʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʝʨʝʜ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ Annelida ʢʣʘʩ Aphanoneura ʧʨʝʜʩʪʘʚʣʝʥʠʡ 2 ʚʠʜʘʤʠ 

(ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʣʠʰʝ Aeolosoma hemprichii Ehrenberg), ʢʣʘʩ 

Polychaeta ï 20 ʪʘ ʢʣʘʩ Clitellata ï 126 ʚʠʜʘʤʠ. ɺ ʤʝʞʘʭ ʦʩʪʘʥʥʴʦʛʦ ʥʘʡʙʽʣʴʰʠʤ 

ʙʘʛʘʪʩʪʚʦʤ ʚʽʜʨʽʟʥʷʪ̒ʴʩʷ ʧ/ʢʣʘʩ Oligochaeta ï 107 ʚʠʜʽʚ, Branchiobdellea 

ʧʨʝʜʩʪʘʚʣʝʥʽ 2 ʪʘʢʩʦʥʘʤʠ, ʘ Hirudinea ï 17 ʚʠʜʘʤʠ.  

Polychaeta ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ï ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʽ ʬʦʨʤʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ); ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʤʦʨʷ ʘʢʚʘʪʦʨʽʷʭ ʜʝʣʴʪʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʜʝʷʢʽ ʝʚʨʠʛʘʣʠʥʥʽ ʚʠʜʠ. ɿʘʛʘʣʦʤ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 20 ʚʠʜʽʚ ʮʴʦʛʦ ʢʣʘʩʫ. ʏʦʪʠʨʠ ʟ ʥʠʭ (Alitta succinea (Leuckart), 

Hediste diversicolor (O.F. M¿ller), Nephtys hombergii Savigny in Lamarck, Polydora 

limicola Annenkova) ʻ ʧʦʩʪʽʡʥʠʤʠ ʤʝʰʢʘʥʮʷʤʠ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʜʝʣʴʪʠ ʪʘ 

ʛʠʨʣʦʚʠʭ (ʥʘʡʙʽʣʴʰ ʤʦʨʠʩʪʠʭ) ʘʢʚʘʪʦʨʽʡ ʨʫʢʘʚʽʚ, ʱʝ ʜʚʘ ʚʠʜʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ 

ʬʘʫʥʠ (Hypania invalida (Grube) ʪʘ Hypaniola kowalewskii (Grimm)) ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ 

ʥʘ ʚʝʨʭʥʽʭ ʜʽʣʷʥʢʘʭ ʜʝʣʴʪʠ ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʽ, ʘ ʪʘʢʦʞ ʚ ʉʘʩʠʮʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ. 

ɯʥʰʽ ʧʨʝʜʩʪʘʚʥʠʢʠ Polychaeta ʟ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʻ ʪʠʧʦʚʠʤʠ ʤʝʰʢʘʥʮʷʤʠ ʤʦʨʷ, 

ʤʦʞʫʪʴ ʧʝʨʽʦʜʠʯʥʦ ʧʦʪʨʘʧʣʷʪʠ ʚ ʟʙʦʨʠ ʤʘʢʨʦʬʘʫʥʠ ʧʨʠʣʝʛʣʠʭ ʘʢʚʘʪʦʨʽʡ, ʽ, ʷʢ 
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ʧʨʘʚʠʣʦ, ʥʘʤʠ, ʷʢ ʧʨʽʩʥʦʚʦʜʥʠʤʠ ʛʽʜʨʦʙʽʦʣʦʛʘʤʠ, ʜʦ ʨʽʚʥʷ ʚʠʜʫ ʥʝ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ. 

Oligochaeta ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʨʦʜʠʥʦʶ Naididae (ʚ ʜʦʥʥʠʭ ʢʦʤʧʣʝʢʩʘʭ 

Tubificinae, ʘ ʩʝʨʝʜ ʬʘʫʥʠ ʟʘʨʦʩʪʝʡ ï Naidinae). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦ 

ʚʠʜʫ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ ʪʘʢʠʭ ʨʦʜʠʥ ʷʢ Lumbculidae, Lumbricidae ʪa 

Enchitraeidae, ʘ ʪʘʢʦʞ ʜʝʷʢʠʭ ʚʠʜʽʚ ʨʦʜʠʥʠ Naididae ʥʝʜʦʩʪʘʪʥʴʦ ʦʟʥʘʢ ʟʦʚʥʽʰʥʴʦʾ 

ʙʫʜʦʚʠ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʽʜ ʜʦʩʣʽʜʥʠʢʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʩʪʽ ʚʠʟʥʘʯʝʥʠʭ 

ʪʘʢʩʦʥʽʚ. ʊʘʢ, ʫ ʩʫʯʘʩʥʦʤʫ ʩʢʣʘʜʽ ʤʘʢʨʦʬʘʫʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ 

Oligochaeta ʤʘʡʞʝ ʚʜʚʽʯʽ ʤʝʥʰʝ ʥʽʞ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ, ʚʽʜʩʫʪʥʽʡ ʮʽʣʠʡ ʨʷʜ ʚʠʜʽʚ 

ʟ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʦʜʠʥ, ʘʣʝ ʮʝ ʟʦʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ ʾʭ ʟʥʠʢʥʝʥʥʷ ʟ ʘʢʚʘʪʦʨʽʡ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ, ʘʜʞʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚ̔ ʚ ʙʫʣʘ 

ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʜʦ ʥʘʜʚʠʜʦʚʦʛʦ ʨʽʚʥʷ. 

ʇôʷʚʢʠ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʧʨʽʩʥʦʚʦʜʥʦʾ 

ʧʘʣʝʘʨʢʪʠʯʥʦʾ ʬʘʫʥʠ, ʽ ʣʠʰʝ Caspiobdella fadejewi Epshtein, Pisciola fasciata Kollar 

ʽ ʟʥʘʡʜʝʥʘ ʥʘʤʠ ʚʧʝʨʰʝ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ Archaeobdella esmonti Grimm ï 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ [347]. ʗʢ ʽ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ, ʪʘʢ ʽ ʟʘ ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ, ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʮʽʻʾ ʛʨʫʧʠ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 

ʊʠʧ Arthropoda  ʚʢʣʶʯʘʻ ʪʨʠ ʧʽʜʪʠʧʠ. ʇʽʜʪʠʧ Chelicerata ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʻʜʠʥʠʤ ʢʣʘʩʦʤ Arachnida, ʚ ʨʘʤʢʘʭ ʷʢʦʛʦ ʜʦ ʚʠʜʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ Limnesia fulgida 

Koch, ʽʥʰʽ ʢʣʽʱʽ (Acari) ʪʘ ʧʘʚʫʢʠ (Araneae) ʚʽʜʟʥʘʯʝʥʽ ʷʢ sp. 

ʇʽʜʪʠʧ ʈʘʢʦʧʦʜʽʙʥʽ (Crustacea) ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʛʨʫʧ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʽ 5 ʨʷʜʘʤʠ ʢʣʘʩʫ Malacostraca ʪʘ 1 ʨʷʜʦʤ 

ʢʣʘʩʫ Hexanauplia. ɼʦ Hexanauplia ʥʘʣʝʞʠʪʴ ʣʠʰʝ ʦʜʠʥ ʧʨʝʜʩʪʘʚʥʠʢ ʝʚʨʠʛʘʣʠʥʥʠʭ 

ʨʘʢʦʧʦʜʽʙʥʠʭ Amphibalanus improvisus (Darwin), ʷʢʠʡ ʩʷʛʘʻ ʟʥʘʯʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʝʧʽʬʘʫʥʽ ʪʘ ʜʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʪʘ 

ʧʝʨʝʜʛʠʨʣʦʚʦʛʦ ʫʟʤʦʨôʷ.  

ʈʷʜ Dekapoda ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʠʤ ʚʠʜʦʤ ʧʨʽʩʥʦʚʦʜʥʠʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ 

ʨʘʢʽʚ (Pontastacus leptodactylus (Eschscholtz)) ʪʘ 11 ʚʠʜʘʤʠ ʤʦʨʩʴʢʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ, 
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ʩʝʨʝʜ ʷʢʠʭ ʢʨʘʙʠ (ʨʨ. Brachynotus, Carcinus, Liocarcinus ʪʘ Rhithropanopeus), 

ʢʨʝʚʝʪʢʠ (p. Palaemon) ʪʘ ʤʦʨʩʴʢʽ ʨʘʢʠ (Diogenes pugilator (Roux) ʪʘ Upogebia 

pusilla (Petagna)). ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ ʪʘ ʛʠʨʣʦʚʠʭ 

ʜʽʣʷʥʢʘʭ ʨʫʢʘʚʽʚ ʥʘʤʠ ʟʥʘʡʜʝʥʦ ʣʠʰʝ ʢʨʘʙʽʚ Rhithropanopeus harrisii (Gould) ʪʘ 

ʢʨʝʚʝʪʦʢ Palaemon adspersus Rathke ʽ Palaemon elegans Rathke. 

ʈʷʜ Mysida ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ 17 ʚʠʜʘʤʠ ʪʘ ʦʜʥʠʤ ʪʘʢʩʦʥʦʤ, 

ʚʠʟʥʘʯʝʥʠʤ ʜʦ ʨʽʚʥʷ ʨʷʜʫ, ʩʝʨʝʜ ʷʢʠʭ 6 ʤʦʨʩʴʢʠʭ ʪʘ 10 ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʚʠʜʽʚ. 

ʂʨʽʤ ʪʦʛʦ, Diamysis pengoi (Czerniavsky) ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʽʩʥʦʚʦʜʥʠʭ ʧʘʣʝʘʨʢʪʠʯʥʠʭ 

ʨʝʣʽʢʪʽʚ [167]. ɿ ʤʦʨʩʴʢʠʭ ʬʦʨʤ ʫ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʚ ʜʝʣʴʪʽ ʟʥʘʡʜʝʥʦ ʣʠʰʝ Diamysis 

mecznikowi (Czerniavsky) ʪʘ Mesopodopsis slabberi (Van Beneden), ʘ ʩʝʨʝʜ ʧʦʥʪʦ-

ʢʘʩʧʽʡʮʽʚ ï Limnomysis benedeni Czerniavsky, Paramysis (Mesomysis) intermedia 

(Czerniavsky), Paramysis (Metamysis) ullskyi Czerniavsky, Paramysis (Paramysis) 

baeri Czerniavsky, Paramysis (Paramysis) bakuensis G.O. Sars ʪʘ Paramysis 

(Serrapalpisis) lacustris (Czerniavsky).  

ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʨʷʜʦʤ Malacostraca ʻ Amphipoda (63 ʚʠʜʠ), ʩʝʨʝʜ 

ʷʢʠʭ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʟʥʘʡʜʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 8 ʨʦʜʠʥ. ʈʦʜʠʥʠ Talitridae, 

Ampeliscidae, Bathyporeiidae, Crangonyctidae ʪʘ Dexaminidae ï ʪʠʧʦʚʽ ʤʦʨʩʴʢʽ 

ʬʦʨʤʠ, ʪʦʤʫ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʚ ʥʠʭ ʩʢʣʘʜʘʶʪʴ 1ï2 ʚʠʜʠ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʷʢʽ 

ʤʝʰʢʘʶʪʴ ʥʘ ʧʨʠʙʝʨʝʞʥʦʤʫ ʫʟʤʦʨôʾ. Niphargiidae ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʚʠʜʘʤʠ 

ʜʨʝʚʥʴʦʾ ʧʨʽʩʥʦʚʦʜʥʦʾ ʬʘʫʥʠ Niphargus valachicus Dobreanu ʪʘ Niphargus tatrensis 

Wrzesniowsky, ʦʙʠʜʚʘ ʟ ʷʢʠʭ ʟʥʘʡʜʝʥʦ ʚ ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ, ʽ ʣʠʰʝ ʧʝʨʰʠʡ 

ï ʚ ʫʢʨʘʾʥʩʴʢʽʡ [417]. Corophiidae ʧʨʝʜʩʪʘʚʣʝʥʘ 13 ʚʠʜʘʤʠ, ʟ ʷʢʠʭ 7 

(ʨ. Chelicorophium) ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ 6 ï ʪʠʧʦʚʽ 

ʤʦʨʩʴʢʽ ʬʦʨʤʠ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʥʘʡʤʘʩʦʚʽʰʠʤ ʪʘ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ 

Corophium volutator (Pallas), ʽʥʰʽ ʫ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʫ ʚʦʜʦʡʤʘʭ ʪʘ ʚʦʜʦʪʦʢʘʭ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʘʣʝ ʜʦʩʪʘʪʥʴʦ ʤʘʩʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʰʝʣʴʬʽ 

ʏʦʨʥʦʛʦ ʤʦʨʷ [191].  

ʅʘʡʙʽʣʴʰ ʙʘʛʘʪʠʤ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʨʷʜʦʤ ʙʦʢʦʧʣʘʚʽʚ ʻ Gammaridae ï 42 

ʚʠʜʠ. ʋ ʾʭ ʩʢʣʘʜʽ ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢ ʤʦʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʜʽʚ, ʪʘʢ ʽ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʽ ʬʦʨʤʠ. ɿ 5 ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ ʛʘʤʤʘʨʠʜ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 
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ʣʠʰʝ Gammarus aequicauda (Martynov), ʽʥʰʽ ï ʫ ʚʦʜʦʡʤʠ ʪʘ ʚʦʜʦʪʦʢʠ ʜʝʣʴʪʠ ʥʝ 

ʟʘʭʦʜʷʪʴ. ʂʦʤʧʣʝʢʩ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʛʘʤʤʘʨʠʜ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʚʢʣʶʯʘʻ 37 ʚʠʜʽʚ 

ʟ 18 ʨʦʜʽʚ. ʅʘʡʙʽʣʴʰ ʙʘʛʘʪʽ ʥʘ ʚʠʜʠ ʨʦʜʠ Stenogammarus, Echinogammarus ʪʘ 

Dikerogammarus. ɿʘ ʤʠʥʫʣʽ ʨʦʢʠ (ʚʧʨʦʜʦʚʞ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ) ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʛʘʤʤʘʨʠʜ ʟʘʟʥʘʣʘ ʧʝʚʥʠʭ ʟʤʽʥ, ʥʘ ʦʢʨʝʤʽ ʨʦʜʠ ʨʦʟʧʘʣʠʩʴ Pontogammarus ʪʘ 

Niphargoides, ʟʤʽʥʠʣʘʩʴ ʨʦʜʦʚʘ ʥʘʟʚʘ ʫ ʚʠʜʽʚ ʨ. Chaetogammarus ʪʘ ʯʘʩʪʢʦʚʦ ʫ ʚʠʜʽʚ 

ʨ. Gmelina. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʥʫʣʠʤ ʩʪʦʣʽʪʪʷʤ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚʽʜʩʫʪʥʽ ʜʝʷʢʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʛʘʤʤʘʨʠʜ 

(Iphigenella acanthopoda G.O. Sars, Iphigenella andrussowi G.O. Sars, Iphigenella 

shablensis Carausu, Niphargogammarus intermedius (Carausu), Euxinia 

weidemanni (G.O. Sars)), ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʨʽʜʢʽʩʥʠʤʠ ʪʘ ʟʥʠʢʘʶʯʠʤʠ ʽ ʟʘʥʝʩʝʥʽ ʜʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʝʨʝʣʽʢʽʚ ʋʢʨʘʾʥʠ [231].  

ʈʷʜ Isopoda ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʣʠʰʝ 8 ʚʠʜʘʤʠ. ʄʦʨʩʴʢʽ ʨʽʚʥʦʥʦʛʽ ʨʘʢʦʧʦʜʽʙʥʽ 

ʨʦʜʽʚ Eurydice, Idotea, Lekanesphaera ʪʘ Sphaeroma ʻ ʤʝʰʢʘʥʮʷʤʠ 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʜʝʣʴʪʠ, Asellus aquaticus (Linnaeus) ï ʧʨʽʩʥʦʚʦʜʥʠʭ 

ʚʦʜʦʡʤ, ʘ Jaera sarsi Valkanov ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʨʫʢʘʚʘʭ ʪʘ ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʽ ɼʫʥʘʶ. 

ʈʷʜ Cumacea ʟʘʛʘʣʦʤ ʥʘʨʘʭʦʚʫʻ 14 ʚʠʜʽʚ, ʟ ʷʢʠʭ 3 ï ʤʦʨʩʴʢʽ, ʘ ʽʥʰʽ ï 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ. ʂʫʤʦʚʽ ʨʘʢʦʧʦʜʽʙʥʽ ʧʨʠʩʫʪʥʽ ʫ ʨʽʟʥʠʭ 

ʚʦʜʦʡʤʘʭ ʪʘ ʚʦʜʦʪʦʢʘʭ ʜʝʣʴʪʠ ʽ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʽ ʨʽʯʢʠ.  

ʇʽʜʪʠʧ Hexapoda ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʢʣʘʩʘʤʠ: Entognatha ʚʢʣʶʯʘʻ ʦʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ï Podura aquatica LinnÞus, ʘ Insecta ʚʢʣʶʯʘʻ ʜʝʚôʷʪʴ ʨʷʜʽʚ ʽ ʻ 

ʥʘʡʙʘʛʘʪʰʠʤ ʚʠʜʘʤʠ ʢʣʘʩʦʤ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ. 

ʉʝʨʝʜ Odonata ʟʘʨʝʻʩʪʨʦʚʘʥʦ 45 ʚʠʜʽʚ ʟ ʜʚʦʭ ʧʽʜʨʷʜʽʚ. ʈʽʟʥʦʢʨʠʣʽ ʙʘʙʢʠ 

(Anisoptera) ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʜʘʤʠ Aeshna, Anax, Cordulegaster, Cordulia, 

Crocothemis, Gomphus, Leucorrhinia, Libellula, Orthetrum, Somatochlora ʪʘ 

Sympetrum. ʈʽʚʥʦʢʨʠʣʽ ʙʘʙʢʠ (Zygoptera) ʦʙôʻʜʥʫʶʪʴ ʨʦʜʠ Calopteryx, Cercion, 

Coenagrion, Enallagma, Erythromma, Ischnura, Lestes, Platycnemis ʪʘ Sympecma. 

ʇʦʩʪʽʡʥʦ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʝʛʽʦʥʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʩʦʚʽ ʚʠʜʠ 

ʨʦʜʠʥʠ Coenagrionidae, ʘ ʪʘʢʦʞ Anax imperator (Leach), Gomphus flavipes 

Charpentier ʪʘ Gomphus vulgatissimus Linnaeus. 
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ʈʷʜ Ephemeroptera ʧʨʝʜʩʪʘʚʣʝʥʠʡ 23 ʚʠʜʘʤʠ. ʅʘʡʙʘʛʘʪʰʠʤʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʜʠ Caenis ʪʘ Heptagenia, ʦʜʥʘʢ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʦʩʪʘʥʥʴʦʛʦ 

ʥʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʣʠʰʝ Heptagenia coerulans Rostock, ʘ ʟʥʘʭʽʜʢʠ ʽʥʰʠʭ ʚʠʜʽʚ, ʷʢ 

ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Oligoneuriella, Palingenia, Serratella, Electrogena ʪʘ Ephoron, 

ʜʘʪʫʶʪʴʩʷ ʣʠʰʝ ʤʠʥʫʣʠʤ ʩʪʦʣʽʪʪʷʤ. 

ʈʷʜ Coleoptera ï ʜʨʫʛʠʡ ʟʘ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʩʝʨʝʜ ʢʦʤʘʭ ï ʥʘʣʽʯʫʻ 114 

ʥʠʞʯʠʭ ʪʘʢʩʦʥʽʚ, ʙʘʛʘʪʦ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʷʜʫ ʚʠʟʥʘʯʝʥʦ ʣʠʰʝ ʜʦ ʨʽʚʥʷ ʨʦʜʫ 

ʘʙʦ ʨʦʜʠʥʠ. ʉʝʨʝʜ ʟʥʘʡʜʝʥʠʭ ʨʦʜʠʥ ʟʥʘʯʥʠʤ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʣʘʚʫʥʮʝʚʽ (Dytyscidae) ʪʘ ʚʦʜʦʣʶʙʠ (Hydrophilidae) (38 ʪʘ 33 ʚʠʜʠ ʚʽʜʧʦʚʽʜʥʦ). ɿ 

ʨʦʜʠʥ ʞʫʢʽʚ-ʚʝʨʪʷʯʦʢ (Gyrinidae) ʪʘ ʞʫʢʽʚ-ʚʦʜʦʙʨʦʜʦʢ (Hydraenidae) ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʧʦ 7 ʚʠʜʽʚ, ʟ ʞʫʢʽʚ-ʣʠʩʪʦʾʜʽʚ (Chrysomelidae) ï 6 ʚʠʜʽʚ, ʘ ʟ ʞʫʢʽʚ-ʧʣʘʚʫʥʯʠʢʽʚ 

(Haliplidae) ï 4 ʚʠʜʠ. ɯʥʰʽ ʨʦʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 1ï2 ʚʠʜʘʤʠ. ɿʘʛʘʣʴʥʝ ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ʞʫʢʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʁ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚ 2,7 ʨʘʟʠ 

ʤʝʥʰʝ, ʥʽʞ ʚ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ, ʱʦ ʧʦʚôʷʟʘʥʦ ʷʢ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʦʙʣʽʢʫ ʮʠʭ ʢʦʤʘʭ, 

ʪʘʢ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ-

ʢʦʣʝʦʧʪʝʨʦʣʦʛʽʚ. 

ʈʷʜ Hemiptera ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 24 ʚʠʜʘʤʠ, ʟ ʷʢʠʭ 11 ʥʘʣʝʞʠʪʴ 

ʜʦ ʨʦʜʠʥʠ Corixidae. ʊʘʢʦʞ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʦʜʦʡʤʘʭ ʪʘ ʚʦʜʦʪʦʢʘʭ ʜʝʣʴʪʠ 

ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ Gerris (Gerris) argentatus Schummel, 

Mesovelia furcata Mulsant & Rey, Ilyocoris cimicoides (Linnaeus), Nepa cinerea 

Linnaeus, Ranatra (Ranatra) linearis (Linnaeus), Notonecta (Notonecta) glauca 

Linnaeus, Plea minutissima Leach ʪʘ Velia (Plesiovelia) affinis Kolenati.  

ʈʷʜ Trichoptera ʚʢʣʶʯʘʻ 59 ʚʠʜʽʚ ʟ ʪʨʴʦʭ ʧʽʜʨʷʜʽʚ ʪʘ 10 ʨʦʜʠʥ. ʉʝʨʝʜ 

Integripalpia ʥʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʜʠʥʠ Limnephilidae ʪʘ 

Leptoceridae, ʟ ʦʩʪʘʥʥʴʦʾ ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ Leptocerus tineiformis Curtis, 

Mystacides longicornis (Linnaeus) ʪʘ Oecetis furva (Rambur). ʉʝʨʝʜ Annulipalpia 

ʪʠʧʦʚʠʤʠ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʻ Ecnomus tenellus (Rambur) (Ecnomidae), 

Cheumatopsyche lepida (Pictet) ʪʘ Hydropsyche ornatula McLachlan (Hydropsychidae), 

Neureclipsis bimaculata (Linnaeus) ʪʘ Polycentropus flavomaculatus (Pictet) 

(Polycentropodidae). ʊʨʝʪʽʡ ʧʽʜʨʷʜ Spicipalpia ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ï ʥʘʡʤʝʥʰʠʡ, 
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ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʨʦʜʠʥʘʤʠ ï Hydroptilidae (8 ʚʠʜʽʚ) ʪʘ Glossosomatidae (ʟ 

ʻʜʠʥʠʤ ʚʠʜʦʤ Agapetus fuscipes Curtis). 

ɺʦʜʥʽ ʣʠʯʠʥʢʠ Lepidoptera ʜʫʞʝ ʯʘʩʪʦ ʜʦ ʚʠʜʫ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʧʝʨʝʣʽʢʘʭ ʷʢ Lepidoptera sp. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʫ ʚʦʜʦʡʤʘʭ ʪʘ 

ʚʦʜʦʪʦʢʘʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʟʥʘʭʦʜʠʣʠ ʪʘ ʟʥʘʭʦʜʷʪʴ 4 ʚʠʜʠ ʮʠʭ ʢʦʤʘʭ 

Acentria ephemerella (Denis & Schifferm¿ller), Cataclysta lemnata (Linnaeus), 

Nymphula nitidulata (Hufnagel) ʪʘ Parapoynx stratiotata (Linnaeus). 

ʇʝʨʽʦʜʠʯʥʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʟʙʦʨʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʷʜʫ 

Megaloptera (Sialis lutaria F.) ʪʘ Neuroptera (Sisyra nigra (Retzius)), ʧʝʨʰʠʡ ʚʠʜ ʙʫʚ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʣʠʰʝ ʚ ʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʘ ʜʨʫʛʠʡ ï 

ʟʥʘʡʜʝʥʠʡ ʥʘʤʠ ʚ ʂʽʣʽʡʩʴʢʦʤʫ ʨʫʢʘʚʽ. 

ʅʘʡʙʘʛʘʪʰʠʡ ʨʷʜ ʢʦʤʘʭ ï ʜʚʦʢʨʠʣʽ Diptera ï ʤʽʩʪʠʪʴ 196 ʚʠʜʽʚ ʟ 15 ʨʦʜʠʥ, ʘʣʝ 

ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʘ ʣʠʰʝ ʨʦʜʠʥʘ Chironomidae (148 ʚʠʜʽʚ). ɺ ʤʝʞʘʭ ʱʝ ʜʚʦʭ 

ʨʦʜʠʥ (Ceratopogonidae ʪʘ Culicidae) ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʜʦ ʨʽʚʥʷ ʨʦʜʫ, ʘ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʽʥʰʠʭ ʜʚʦʢʨʠʣʠʭ ʷʢ ʧʨʘʚʠʣʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 

ʨʦʜʠʥ.  

ɺ ʨʦʜʠʥʽ Chironomidae ʥʘʡʙʽʣʴʰʝ ʚʠʜʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟ ʧʽʜʨʦʜʠʥʠ 

Chironominae ï 75, ʟ ʷʢʦʾ ʤʘʩʦʚʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Chironomus, 

Cladotanytarsus, Dicrotendipes, Endochironomus, Glyptotendipes, Parachironomus, 

Paratanytarsus, Polypedilum ʪʘ Tanytarsus. ʉʝʨʝʜ 52 ʚʠʜʽʚ Orthocladiinae ʪʠʧʦʚʠʤʠ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʻ Cricotopus, 

Psectrocladius, Corynoneura, Hydrobaenus, Orthocladius ʪʘ Eukiefferiella. 

Tanypodinae ʟʥʘʡʜʝʥʦ 18 ʚʠʜʽʚ ʟ ʨʦʜʽʚ Ablabesmyia, Anatopynia, Clinotanypus, 

Labrundinia, Monopelopia, Procladius, Psectrotanypus, Tanypus ʪʘ Zavrelimyia.  

ʇʨʝʜʩʪʘʚʥʠʢʽʚ Eumetazoa ʪʠʧʫ Nemathelminthes, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʚʠʜʫ ʥʝ 

ʚʠʟʥʘʯʘʶʪʴ ʽ ʟʘʟʥʘʯʘʶʪʴ ʚ ʧʝʨʝʣʽʢʘʭ ʷʢ Nematoda sp. 

ʋʢʣʘʜʝʥʠʡ ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʪʘ ʪʘʢʩʦʥʦʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 

ʛʠʨʣʘ ʇʨʫʪʫ, ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ʽ ʜʝʣʴʪʠ ʟ ʫʩʽʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ 
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ʚʥʫʪʨʽʰʥʴʦ ʜʝʣʴʪʦʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ: ʨʫʢʘʚʽʚ, ʦʟʝʨ, ʢʘʥʘʣʽʚ, ʻʨʠʢʽʚ, ʛʠʨʣ, ʟʘʪʦʢ 

ʪʦʱʦ, ʘ ʪʘʢʦʞ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ.  

ʆʩʥʦʚʥʝ ʨʫʩʣʦ (ʜʽʣʷʥʢʘ ʜʦʚʞʠʥʦʶ 29 ʤʽʣʴ ʜʦ ʙʽʬʫʨʢʘʮʽʾ ɼʫʥʘʶ ʥʘ 

ʊʫʣʴʯʠʥʩʴʢʠʡ ʪʘ ʂʽʣʽʡʩʴʢʠʡ ʨʫʢʘʚʠ) ʚʠʷʚʠʣʦʩʷ ʥʘʡʙʽʜʥʽʰʠʤ ï 122 ʚʠʜʠ, ʱʦ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʡʙʽʣʴʰ ʝʢʩʪʨʝʤʘʣʴʥʽ ʛʽʜʨʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ ʫʤʦʚʠ (ʧʝʨʝʧʘʜʠ 

ʛʣʠʙʠʥ, ʰʚʠʜʢʦʩʪʝʡ ʪʝʯʽʾ, ʨʝʞʠʤ ʧʘʚʦʜʢʽʚ ʪʦʱʦ) ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ. ɼʽʣʷʥʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ Porifera, Cumacea, ʙʽʣʴʰʦʩʪ ̔ʨʦʜʠʥ Amphipoda ʪʘ 

Diptera, ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ ʻ ʡ ʥʘʧʦʚʥʝʥʽʩʪʴ ʽʥʰʠʭ ʪʘʢʩʦʥʽʚ. ʆʜʥʘʢ, ʣʠʰʝ ʪʫʪ ʙʫʣʠ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʦʜʥʦʜʝʥʢʠ Electrogena lateralis (Curtis), ʢʣʦʧʠ Gerris (Gerris) lacustris 

(Linnaeus) ʪʘ ʤʦʰʢʠ Simulium (Simulium) colombaschense (Scopoli), ʘ ʪʘʢʦʞ ʥʝ 

ʚʠʟʥʘʯʝʥʽ ʜʦ ʚʠʜʫ ʛʽʜʨʦʾʜʥʽ ʧʦʣʽʧʠ Moerisia sp. ʪʘ ʤʦʭʫʚʘʪʢʠ Plumatella sp.  

ɺ ʩʠʩʪʝʤʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʟ ʢʘʥʘʣʦʤ ɼʫʥʘʡïʉʘʩʠʢ 

ʪʘ ʛʠʨʣʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ ʨʽʯʦʢ ʂʦʛʠʣʴʥʠʢ ʪʘ ʉʘʨʘʪʘ) ʟʘʛʘʣʦʤ ʥʘʤʠ ʦʧʠʩʘʥʦ 253 

ʚʠʜʠ. ɿʥʘʯʥʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚʠʨʽʟʥʷʣʠʩʷ ʢʦʤʘʭʠ (103 ʚʠʜʠ), ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ ï 55 

ʚʠʜʽʚ ʪʘ ʤʦʣʶʩʢʠ ʡ ʨʘʢʦʧʦʜʽʙʥʽ ï 42 ʪʘ 41 ʚʠʜ ʚʽʜʧʦʚʽʜʥʦ. ʃʠʰʝ ʥʘ ʘʢʚʘʪʦʨʽʷʭ 

ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ Pseudanodonta 

elongata (Holandre), ʧôʷʚʢʠ Glossiphonia verrucata (Fr. Muller), ʣʠʯʠʥʢʠ ʙʘʙʦʢ 

Somatochlora metallica (Vander Linden), ʣʠʯʠʥʢʠ ʚʦʣʦʭʦʢʨʠʣʴʮʽʚ Agapetus fuscipes 

Curtis ʽ Limnephilus flavicornis (Fabricius), ʣʠʯʠʥʢʠ ʢʦʤʘʨʽʚ-ʜʟʚʽʥʮʽʚ Cryptotendipes 

nigronitens (Edwards) ʪʘ Procladius imicola Kieffer. 

ɺ ʦʙôʻʜʥʘʥʦʤʫ ʧʝʨʝʣʽʢʫ ʫʢʨʘʾʥʩʴʢʦ-ʨʫʤʫʥʩʴʢʦʾ ʜʝʣʴʪʠ ʨʽʯʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

870 ʚʠʜʽʚ, ʩʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚʠʨʽʟʥʷʣʠʩʴ Insecta ï 454 ʚʠʜʠ, 

Annelida ï 146 ʚʠʜʽʚ, Mollusca ï 122 ʽ ʉrustacea ï 115. ʈʦʟʤʘʾʪʽʩʪʴ ʤʘʢʨʦʬʘʫʥʠ ʚ 

ʜʝʣʴʪʽ ʟʨʦʟʫʤʽʣʘ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʧʨʠʯʠʥ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘʡʙʽʣʴʰʠʤ 

ʙʽʦʪʦʧʽʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʦʡʤ ʪʘ ʚʦʜʦʪʦʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ.  

ʇʦʨʽʚʥʶʶʯʠ ʨʫʤʫʥʩʴʢʫ ʪʘ ʫʢʨʘʾʥʩʴʢʫ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ (ʪʘʙʣ. 4.2) ʟʘʟʥʘʯʠʤʦ, 

ʱʦ ʟʘʛʘʣʴʥʝ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʦʩʪʘʥʥʴʦʾ ʙʫʣʦ ʚʠʱʠʤ ʚ 1,3 ʨʘʟʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʚʠʱʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʤʘʡʞʝ ʚ ʫʩʽʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ 

ʜʽʣʷʥʮʽ. ɺ ʧʝʨʝʣʽʢʘʭ ʚʠʜʽʚ ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʨʦʜʠʥʠ 
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ʤʦʨʩʴʢʠʭ Amphipoda (Ampeliscidae, Bathyporeiidae), Colembola ʪʘ ʜʝʷʢʽ ʛʨʫʧʠ 

ʢʦʤʘʭ (Neuroptera, Megaloptera, Dixidae, Tabanidae, Tippulidae, Stratiomiidae, 

Psychodidae, Syrphidae, Ptichopterida, Myscidae) (ɼʦʜʘʪʦʢ ɸ), ʱʦ ʻ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, 

ʥʘʩʣʽʜʢʦʤ ʩʣʘʙʢʦʾ ʚʠʚʯʝʥʦʩʪʽ ʮʠʭ ʛʨʫʧ ʧʽʜ ʯʘʩ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʜʣʷ Odonata, Trichoptera, Chironomidae ʪʘ Ephydridae ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ʚ ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ ʙʫʣʦ ʚʠʱʠʤ ʥʽʞ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʘʢʚʘʪʦʨʽʷʭ.  

ʊʘʙʣʠʮʷ 4.2  

ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ ɼʫʥʘʶ ʚ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ* 

ʊʘʢʩʦʥʠ  

ʜʝʣʴʪʘ ɼʫʥʘʶ 

ʨʫʤʫʥʩʴʢʘ ʯʘʩʪʠʥʘ ʫʢʨʘʾʥʩʴʢʘ ʯʘʩʪʠʥʘ 
ʜʝʣʴʪʘ 

ʟʘʛʘʣʦʤ 

1950-

1986 

2006-

2017 

1950-

2017 

1948-

1999 

2004-

2018 

1948-

2018 
1948-2018 

Porifera - 1 1 4 5 6 6 

Cnidaria 2 1 3 5 3 7 7 

Briozoa 1 3 4 5 11 11 11 

ʊurbelaria 3 - 3 - 2 2 3 

Kamptozoa 1 - 1 1 - 1 1 

Mollusca 74 37 82 92 68 106 122 

Annelida 64 48 81 124 75 133 146 

Arachnida 3 2 3 3 2 3 3 

Crustacea 44 24 48 102 68 112 115 

Collembola - - - - 1 1 1 

Insecta 229 116 283 233 214 337 454 

Nematoda - 1 1 1 1 1 1 

 ɿʘʛʘʣʦʤ 421 233 510 570 450 720 870 

* ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʽ ʧʝʨʝʣʽʢʠ ʚʠʜʽʚ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [66, 109, 114, 

133, 143, 165, 216, 221, 242, 244, 247, 284, 324, 339, 340, 341, 343, 347, 348]. 

ɿʘʛʘʣʦʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʨʫʤʫʥʩʴʢʦʾ ʜʽʣʷʥʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 362 ʩʧʽʣʴʥʠʭ 

ʚʠʜʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʱʦ ʩʪʘʥʦʚʠʪʴ 42% ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʜʣʷ ʜʝʣʴʪʠ. ɼʣʷ ʤʦʣʶʩʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 66 ʩʧʽʣʴʥʠʭ ʚʠʜʠ (53%), ʜʣʷ ʢʽʣʴʯʘʩʪʠʭ 

ʯʝʨʚʽʚ ï 68 ʚʠʜʽʚ (47%), ʘ ʜʣʷ ʢʦʤʘʭ ï 168 ʚʠʜʽʚ (ʣʠʰʝ 37%) (ʨʠʩ. 4.1).  

ɿ ʫʩʽʭ ʚʠʜʽʚ ʚ ʜʝʣʴʪʽ 360 (41%) ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʣʠʰʝ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ 

ʜʽʣʷʥʮʽ, ʩʝʨʝʜ ʥʠʭ 40 (34%) ʚʠʜʽʚ ʤʦʣʶʩʢʽʚ, 65 (45%) ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ, 67 ʚʠʜʽʚ 
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(58%) ʨʘʢʦʧʦʜʽʙʥʠʭ ʪʘ 172 ʚʠʜʠ (38%) ʢʦʤʘʭ. ʊʘʢʦʞ ʣʠʰʝ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ 

ʜʝʣʴʪʠ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʛʫʙʦʢ (83%) ʪʘ ʤʦʭʫʚʘʪʦʢ (64%). 

 

ʈʠʩ. 4.1. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽʾ (1948ï2018 ʨʨ.). 

ʃʠʰʝ ʚ ʘʢʚʘʪʦʨʽʷʭ ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ ʙʫʣʦ ʟʥʘʡʜʝʥʦ 148 ʚʠʜʽʚ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʱʦ ʩʪʘʥʦʚʠʪʴ 17% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ 

ʜʝʣʴʪʠ ɼʫʥʘʶ. ʅʘʡʙʽʣʴʰʠʤ ʚʽʜʩʦʪʢʦʤ (25%) ʪʘʢʠʭ ʚʠʜʽʚ ʚʽʜʨʽʟʥʷʣʠʩʴ ʢʦʤʘʭʠ (115 

ʚʠʜʽʚ), ʪʘʢʦʞ ʣʠʰʝ ʚ ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʟʫʩʪʨʽʯʘʣʠʩʴ 16 ʚʠʜʽʚ (13%) ʤʦʣʶʩʢʽʚ, 13 

ʚʠʜʽʚ (9%) ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ ʪʘ ʣʠʰʝ 3 ʚʠʜʠ (Paramysis (Serrapalpisis) lacustris 

tanaitica Martinov, Niphargus tatrensis Wrzesniowsky ʽ Echinogammarus trichiatus 

(Martynov)), ʱʦ ʩʢʣʘʜʘʻ ʣʠʰʝ 3%, ʨʘʢʦʧʦʜʽʙʥʠʭ.  

ʇʦʨʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (2004ï2018 ʨʨ.) ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ (1948ï1999 ʨʨ.) ʧʦʢʘʟʘʣʦ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʷʢ ʥʘ ʨʫʤʫʥʩʴʢʽʡ (ʟ 421 ʜʦ 233 ʚʠʜʽʚ), ʪʘʢ ʽ ʥʘ 

ʫʢʨʘʾʥʩʴʢʽʡ (ʟ 570 ʜʦ 450 ʚʠʜʽʚ) ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ (ʨʠʩ. 4.2). ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʫ ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʩʝʨʝʜ ʤʦʣʶʩʢʽʚ (ʤʘʡʞʝ ʚ 2 

ʨʘʟʠ ʜʣʷ ʯʝʨʝʚʦʥʦʛʠʭ ʽ ʚ 2,1 ʨʘʟʠ ʜʣʷ ʜʚʦʩʪʫʣʢʦʚʠʭ) ʽ ʢʦʤʘʭ (ʥʘʡʙʽʣʴʰʝ ʜʣʷ ʞʫʢʽʚ 

ï ʚ 7 ʨʘʟʽʚ, ʣʠʯʠʥʦʢ ʦʜʥʦʜʝʥʦʢ ï ʚ 3 ʨʘʟʠ, ʣʠʯʠʥʦʢ ʚʦʣʦʭʦʢʨʠʣʴʮʽʚ ï ʚ 2,8 ʨʘʟʠ). 
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ʈʠʩ. 4.2. ʇʦʨʽʚʥʷʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ ɼʫʥʘʶ. 

ɼʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʣʷ Polychaeta (ʚ 1,9 ʨʘʟʠ), Coleoptera (ʚ 1,8 ʨʘʟʠ) ʪʘ Corophiidae ʽ 

Oligochaeta (ʚ 1,7 ʨʘʟʠ ʢʦʞʥʘ ʛʨʫʧʘ). ʆʜʥʘʢ ʩʝʨʝʜ Hemiptera, Trichoptera ʪʘ Diptera 

ʫ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ. ɿʘʛʘʣʦʤ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ Mollusca ʩʢʦʨʦʪʠʣʘʩʴ ʚ 1,3 ʨʘʟʠ, Crustacea ï ʚ 1,5 ʨʘʟʠ, ʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ Insecta ï ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʣʘʩʴ.  

ɿ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʽʥʰʠʭ ʯʘʩʪʠʥ ɼʫʥʘʶ ʥʘʡʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʠʤ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʩʪʨʽʡʩʴʢʦʾ ʜʽʣʷʥʢʠ ʨʽʯʢʠ 

2200ï1850 ʢʤ [358], ʧʨʦʚʝʜʝʥʝ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʷʢ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢ ʽ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʟʦʦʣʦʛʽʯʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʜʝʷʢʽ ʟ 

ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʟʘʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ [357]. ʇʦʨʽʚʥʷʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʮʠʭ ʜʽʣʷʥʦʢ (ʪʘʙʣ. 4.3) ʧʦʢʘʟʘʣʦ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʫ 

ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʢʦʤʘʭ: ʾʭ ʧʝʨʝʚʘʞʘʥʥʷ ʫ ʚʝʨʭʽʚôʷʭ ʩʷʛʘʣʦ 2,8 ʨʘʟʠ ʜʣʷ Diptera, 2,0 

ʜʣʷ Ephemeroptera, 1,8 ʜʣʷ Trichoptera, 1,4 ʜʣʷ Odonata, 1,2 ʜʣʷ Hemiptera ʪʘ 

Coleoptera. ʊʫʪ ʪʘʢʦʞ ʤʝʰʢʘʻ 8 ʚʠʜʽʚ Plecoptera, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ ʧʦʥʠʟʟʽ. ʋ ʚʝʨʭʽʚôʷʭ 
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ɼʫʥʘʶ ʟʘʨʝʻʩʪʨʦʚʘʥʽ Acarina, ʊurbelaria ʪʘ Nematoda, ʷʢʽ ʥʘ ʫʢʨʘʾʥʦ-ʨʫʤʫʥʩʴʢʽʡ 

ʯʘʩʪʠʥʽ ʜʦ ʚʠʜʫ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ, ʪʦʜʽ ʷʢ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʘʚʩʪʨʽʡʩʴʢʦʾ ʜʽʣʷʥʢʠ ʚʦʥʠ 

ʧʽʜʚʠʱʫʶʪʴ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 100 ʪʘʢʩʦʥʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʚʠʚʯʝʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʘʚʩʪʨʽʡʩʴʢʦʾ ʜʽʣʷʥʦʢ 

ʧʨʷʤʝ ʧʦʨʽʚʥʷʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʟʥʘʯʥʦʶ ʪʘ 

ʘʜʝʢʚʘʪʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʠʪʘʥʥʷ, ʜʝ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʚʠʱʝ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʪʘ ʜʝʣʴʪʘ ɼʫʥʘʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʙʽʣʴʰʠʤ 

ʙʘʛʘʪʩʪʚʦʤ ʤʦʣʶʩʢʽʚ ʽ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ (ʚ 1,7 ʨʘʟʠ) ʪʘ ʨʘʢʦʧʦʜʽʙʥʠʭ 

(ʟʘʛʘʣʦʤ ʚ 4,3 ʨʘʟʠ) (ʪʘʙʣ. 4.3).  

ʊʘʙʣʠʮʷ 4.3  

ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʘʚʩʪʨʽʡʩʴʢʦʾ (2200 ʢʤï1850 ʢʤ) 

[358] ʪʘ ʫʢʨʘʾʥʦ-ʨʫʤʫʥʩʴʢʦʾ ʜʽʣʷʥʦʢ (170 ʢʤï0 ʢʤ) ɼʫʥʘ ʁ
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1.  Porifera 3 6  17 Cumacea ï 14 

2.  Cnidaria 2 8  18 Isopoda 4 8 

3.  Briozoa 8 12  19 Cirripedia ï 1 

4.  ʊurbelaria 25 3  20 Collembola 23 1 

5.  Kamptozoa ï 1  21 Odonata 62 45 

6.  Mollusca 71 124  22 Ephemeroptera 47 23 

7.  Aphanoneura ï 2  23 Plecoptera 8 ï 

8.  Polychaeta 2 20  24 Hemiptera 30 24 

9.  Oligochaeta 63 107  25 Coleoptera 141 114 

10.  Branchiobdellea ï 2  26 Neuroptera 2 1 

11.  Hirudinea 24 17  27 Megaloptera  2 1 

12.  Acarina 32 2  28 Trichoptera 106 59 

13.  Arachnida 1 1  29 Lepidoptera 4 5 

14.  Deʩapoda 5 12  30 Diptera 561 196 

15.  Mysida 1 18  31 Nematoda 48 1 

16.  Amphipoda 17 63   ɿʘʛʘʣʦʤ 1292 891 

ʄʝʞʫʚʘʥʥʷ ʟ ʤʦʨʝʤ ʽ ʧʨʦʥʠʢʥʝʥʥʷ ʝʚʨʠʛʘʣʠʥʥʦʾ ʤʦʨʩʴʢʦʾ ʬʘʫʥʠ ʚ ʜʝʣʴʪʫ 

ʟʫʤʦʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʪʫʪ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ Polychaeta, Deʩapoda ʪʘ Isopoda, 

ʧʨʠʩʫʪʥʽʩʪʴ Cirripedia. ɸ ʙʘʛʘʪʘ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʘ ʬʘʫʥʘ ʚʠʟʥʘʯʠʣʘ ʟʥʘʯʥʝ ʚʠʜʦʚʝ 
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ʙʘʛʘʪʩʪʚʦ Mysida, Amphipoda ʪʘ Cumacea, ʷʢʽ ʜʦʩʪʘʪʥʴʦ ʟʙʽʜʥʝʥʽ, ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ɼʫʥʘʶ. ɿʘʛʘʣʦʤ ʚʽʜʩʦʪʦʢ ʢʦʤʘʭ ʫ ʚʝʨʭʽʚôʷʭ ʟʥʘʯʥʦ ʚʠʱʠʡ ʥʽʞ ʚ 

ʧʦʥʠʟʟʽ, ʘ ʚʽʜʩʦʪʦʢ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʤʦʣʶʩʢʽʚ ʪʘ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ, ʥʘʚʧʘʢʠ ʥʠʞʯʠʡ 

(ʨʠʩ. 4.3). 

 

ʈʠʩ. 4.3. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʨʽʯʦʢ (1 ï Mollusca, 2 ï Annelida, 3 ï Crustacea, 4 ï Insecta, 5 ï ʥ̔ʰʽ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 2004ï2018Áʨʨ. ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʫʤʫʥʽ (ʚʣʘʩʥʽ ʜʘʥʽ) ʟʘʛʘʣʴʥʠʡ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʘʣʽʯʫʻ 488 ʚʠʜʽʚ (ʪʘʙʣ. 4.4). ʅʘʡʙʽʣʴʰʠʤ ʚʠʜʦʚʠʤ 

ʙʘʛʘʪʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʢʦʤʘʭʠ (239 ʚʠʜʽʚ), ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʥʘʡʙʘʛʘʪʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʯʠʥʢʠ Chironomidae (86 ʚʠʜʽʚ). ʉʝʨʝʜ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ (ʟʘʛʘʣʦʤ 80 

ʚʠʜʽʚ) ʥʘʡʙʽʣʴʰʝ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦʤ ʚʽʜʤʽʯʝʥʝ ʜʣʷ Oligochaeta (57 ʚʠʜʽʚ), ʘ ʩʝʨʝʜ 

ʤʦʣʶʩʢʽʚ (72 ʚʠʜʠ) ï Gastropoda (45 ʚʠʜʽʚ), ʘ ʫ ʩʢʣʘʜʽ ʨʘʢʦʧʦʜʽʙʥʠʭ (71 ʚʠʜ) ï 

Amphipoda, ʟʦʢʨʝʤʘ Gammaridae (29 ʚʠʜʽʚ).  

ɺʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʦʢʨʝʤʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʣʦʩʴ. ʊʘʢ, ʥʘʡʤʝʥʰʝ ʚʠʜʽʚ (45), ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʟʘʛʘʣʴʥʠʤ ʚʠʜʦʚʠʤ 

ʙʘʛʘʪʩʪʚʦʤ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʧʦʥʠʟʟʷ ɼʫʥʘʶ, ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʽ ɼʫʥʘʶ. ɿ ʤʽʩʮʷ ʨʦʟʜʽʣʝʥʥʷ ʨʽʯʠʱʘ ʥʘ ʛʦʣʦʚʥʽ ʨʫʢʘʚʠ ʜʝʣʴʪʠ 

(ʂʽʣʽʡʩʴʢʠʡ, ʊʫʣʴʯʠʥʩʴʢʠʡ, ʉʫʣʠʥʩʴʢʠʡ ʪʘ ɻʝʦʨʛʽʻʚʩʴʢʠʡ) ï ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ 

5 14 14 15
27 177

17 17 17
12

11

13 13 15
16

18

75

52 52 49
45 54

11 4 4 5

0%

20%

40%

60%

80%

100%

1946-

2018 ʨʨ.

2004-

2018 ʨʨ.

1988-

2002 ʨʨ.

1998-

2003 ʨʨ.

2200 ʢʤ -

1850 ʢʤ

132 ʢʤ -

0 ʢʤ

. ʨ. ɼʫʥʘʡ ʨ. ɺʦʣʛʘ

ʨ. ɼʫʥʘʡ. ʜʝʣʴʪʠ ʨʽʯʦʢ

1

2

3

4

5



102 

 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ (ʜʠʚ ʪʘʙʣ. 4.4), ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ ʚ ʫʩʽʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʢʦʤʘʭ ʪʘ ʤʦʣʶʩʢʽʚ. ɺ ʜʝʣʴʪʘʭ 

ʂʽʣʽʡʩʴʢʦʛʦ ʪʘ ʉʫʣʠʥʩʴʢʦʛʦ ʨʫʢʘʚʽʚ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʱʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʚ ʮʽʣʦʤʫ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ 477 ʚʠʜʽʚ, ʷʢ ʽ ʚ ʧʦʥʠʟʟʽ 

ɼʫʥʘʶ ʟʘʛʘʣʦʤ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʩʝʨʝʜ ʢʦʤʘʭ (ʟʦʢʨʝʤʘ ʫ 

ʩʢʣʘʜʽ ʣʠʯʠʥʦʢ Chironomidae ʟʥʘʡʜʝʥʦ 84 ʚʠʜʠ).  

ʊʘʙʣʠʮʷ 4.4  

ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ (ʚʣʘʩʥʽ 

ʟʙʦʨʠ ʟʘ ʧʝʨʽʦʜ 2004ï2018 ʨʨ.). 

ʊʘʢʩʦʥʠ  
ʈʫʩʣʦ 

ɼʫʥʘʶ 

ʆʩʥʦʚʥʽ 

ʨʫʢʘʚʠ 

ʜʝʣʴʪʠ 

ʂʽʣʽʡ-

ʩʴʢʘ 

ʜʝʣʴʪʘ 

ʉʫʣʠʥ-

ʩʴʢʘ 

ʜʝʣʴʪʘ 

ɼʝʣʴʪʘ 

ɼʫʥʘʶ 

ʉʘʩʠ-

ʮʴʢʝ 

ʚʦʜʦ-

ʩʭʦʚʠʱʝ 

ʇʦʥʠʟʟʷ 

ɼʫʥʘʁ 

Cnidaria - 3 3 1 3 3 3 

Porifera - 5 2 1 5 3 5 

Entoprocta - - - - - 1 1 

ʊurbelaria - 1 2 - 2 - 2 

Brʫozoa - 5 10 3 11 3 11 

Aranʝae - 1 1 1 1 1 1 

Acari 1 1 1 1 1 1 1 

Bivalvia 3 10 21 7 25 7 27 

Gastropoda 2 23 43 24 45 24 45 

Nematoda - 1 1 1 1 1 1 

Polychaeta 2 2 9 - 9 2 9 

Oligochaeta 13 34 52 35 56 37 57 

Hirudinea - 5 13 9 14 5 14 

Talitridae - - 1 - 1 1 1 

Corophiidae 4 5 7 4 7 5 7 

Niphargiidae - 1 1 1 1 1 1 

Ampeliscidae - - 1 - 1 - 1 

Bathyporeiidae - - 1 - 1 - 1 

Crangonyctidae - - 1 - 1 - 1 

Gammaridae 9 18 26 11 28 19 29 

Isopoda 1 2 6 1 6 1 6 

Cumacea - 2 8 2 9 4 9 

Mysida 1 2 10 3 10 7 10 

Dekapoda - 1 4 - 4 1 4 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.4 

ʊʘʢʩʦʥʠ  
ʈʫʩʣʦ 

ɼʫʥʘʶ 

ʆʩʥʦʚʥʽ 

ʨʫʢʘʚʠ 

ʜʝʣʴʪʠ 

ʂʽʣʽʡʩʴʢʘ 

ʜʝʣʴʪʘ 

ʉʫʣʠʥʩʴʢʘ 

ʜʝʣʴʪʘ 

ɼʝʣʴʪʘ 

ɼʫʥʘʶ 

ʉʘʩʠ-

ʮʴʢʝ 

ʚʦʜʦ-

ʩʭʦʚʠʱʝ 

ʇʦʥʠʟʟʷ 

ɼʫʥʘʶ 

Cirripedia - - 1 - 1 - 1 

Collembola - - 1 - 1 - 1 

Odonata 1 5 19 13 24 8 24 

Ephemeroptera - 3 10 3 10 4 10 

Coleoptera 1 4 31 7 34 10 35 

Hemiptera - 4 17 6 17 10 18 

Lepidoptera - 2 4 2 4 1 4 

Neuroptera - 1 - - 1 - 1 

Trichoptera 1 9 21 13 28 5 29 

Chironomidae 5 39 75 58 84 40 86 

ɯʥʰʽ Diptera 1 6 28 12 31 9 33 

ɿʘʛʘʣʦʤ 45 195 431 219 477 214 488 

        

ʋ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʥʘʜʚʠʜʦʚʠʭ ʪʘʢʩʦʥʽʚ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʜʣʷ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʧʦʤʽʪʥʦʶ ʻ ʚʽʜʤʽʥʥʘ ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ 

ʨʯ̔ʢʠ, ʜʝ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʶ ʜʦʤʽʥʫʶʪʴ ʨʘʢʦʧʦʜʽʙʥʽ ʪʘ ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ (ʨʠʩ. 4.4). 

ʅʘ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʠʜʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʢʦʤʘʭ. ɿʘʛʘʣʦʤ 

ʙʝʥʪʦʩʥ ̔ʙʝʟʭʨʝʙʝʪʥ ̔ʜʝʣʴʪʠ ɼʫʥʘʶ, ʛʠʨʣʦʚʦʾ ʦʙʣʘʩʪʽ ʨʽʯʢʠ ʪʘ ʚʩʴʦʛʦ ʧʦʥʠʟʟʷ ʤʘʶʪʴ 

ʩʭʦʞʫ ʪʘʢʩʦʥʦʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ.  

ʑʦʜʦ ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʜʦʚʦʣʽ ʩʧʽʚʩʪʘʚʥʠʤ ʟ ʥʘʰʠʤ ʚʠʜʘʻʪʴʩʷ ʧʝʨʝʣʽʢ 

ʚʠʜʽʚ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ ɺʦʣʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 14-ʪʠ ʨʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʟ 1988 ʧʦ 2003 ʨʨ.) [136]. ʁʦʛʦ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʮʽʣʴʥʦ ʧʦʨʽʚʥʶʚʘʪʠ 

ʣʠʰʝ ʟ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʦ ʜʝʣʴʪʽ ɼʫʥʘʶ (ʪʘʙʣ. 4.5). ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʝʨʭʽʚôʾʚ ɼʫʥʘʶ, ʜʝʣʴʪʦʚʽ ʜʽʣʷʥʢʠ ʦʙʦʭ ʨʽʯʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʦʜʽʙʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ: ʜʦʤʽʥʫʚʘʥʥʷʤ ʢʦʤʘʭ ʪʘ ʙʣʠʟʴʢʠʤʠ 

ʚʽʜʩʦʪʢʘʤʠ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʦʜʥʘʢ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʦʣʶʩʢʽʚ ʪʘ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ, ʚ ʜʝʣʴʪʽ ɺʦʣʛʠ ʚʽʜʩʦʪʦʢ Mollusca, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʱʠʡ ʟʘ ʚʽʜʩʦʪʦʢ Annelida. 

ɺ ʮʽʣʦʤʫ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʙʽʣʴʰʝ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ (Annelida), ʨʘʢʦʧʦʜʽʙʥʠʭ 

(ʉrustacea) ʪʘ ʢʦʤʘʭ (Insecta), ʷʢ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ, ʪʘʢ ʽ ʪʘʢʩʦʥʽʚ ʚʠʱʦʛʦ ʨʘʥʛʫ. ʅʘ 
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ʧʨʦʪʠʚʘʛʫ ʚ ʜʝʣʴʪʽ ɺʦʣʛʠ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʤʦʣʶʩʢʽʚ, ʟʦʢʨʝʤʘ ʚ ʨʦʜʠʥʘʭ 

Pisidiidae ï ʚ 5 ʨʘʟ, Unionidae ï ʚ 2 ʨʘʟʠ, Lymnaedae ï ʚ 1,5 ʨʘʟʠ.  

 

ʈʠʩ. 4.4. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥʘʭ ʧʦʥʠʟʟʷ ɼʫʥʘ.ʁ 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʫʢʣʘʜʝʥʠʡ ʧʝʨʝʣʽʢ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚ ʋʢʨʘʾʥ ̔ʪʘ ʈʫʤʫʥʾ̔ ʟʘ ʧʝʨʽʦʜ 1948 ʧʦ 2018 ʨʨ. ʟ ʥʘʚʝʜʝʥʥʷʤ ʷʢ 

ʩʫʯʘʩʥʠʭ ʥʘʟʚ ʚʠʜʽʚ, ʪʘʢ ʽ ʾʭ ʩʠʥʦʥʽʤʽʚ, ʩʪʘʥʦʚʠʪʴ 891 ʥʠʞʯʠʡ ʪʘʢʩʦʥ, ʱʦ ʮʽʣʢʦʤ 

ʧʽʜʪʚʝʨʜʞʫʻ ʦʮʽʥʢʠ ʧʦʥʠʟʟʷ ɼʫʥʘʶ, ʷʢ ʦʜʥʽʻʾ ʟ ʥʘʡʙʘʛʘʪʰʠʭ ʘʢʚʘʪʦʨʽʡ ɭʚʨʦʧʠ. 

ʋʥʽʢʘʣʴʥʽ ʫʤʦʚʠ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʘʙʝʟʧʝʯʠʣʠ ʟʙʝʨʝʞʝʥʥʷ 

ʪʫʪ ʚʠʥʷʪʢʦʚʦʛʦ ʙʽʦʪʦʧʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʽʜʥʦʩʥʫ ʥʝʧʦʨʫʰʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ, ʱʦ 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʟʚʠʯʘʡʥʠʭ, ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʭ, ʘʣʝ ʽ ʨʽʜʢʽʩʥʠʭ, ʝʥʜʝʤʽʯʥʠʭ ʪʘ ʨʝʣʽʢʪʦʚʠʭ ʚʠʜʽʚ. 

ʇʨʦʚʝʜʝʥʽ ʧʦʨʽʚʥʷʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʪʘ ʩʪʨʫʢʪʫʨʠ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʧʝʨʝʣʽʢ ʻ ʮʽʣʢʦʤ 

ʩʧʽʚʩʪʘʚʥʠʤ ʟ ʽʥʰʠʤʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʫʟʘʛʘʣʴʥʶʶʯʠʤʠ ʧʝʨʝʣʽʢʘʤʠ, ʟʦʢʨʝʤʘ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ɼʫʥʘʶ ʪʘ ʜʝʣʴʪʠ ɺʦʣʛʠ. ʇʦʨʽʚʥʷʥʥʷ ʷʢ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ, 

ʪʘʢ ʽ ʩʧʽʚʩʪʘʚʥʠʭ ʟʘ ʚʠʚʯʝʥʽʩʪʶ ʪʘʢʩʦʥʽʚ ʚʠʱʦʛʦ ʨʘʥʛʫ ʟʽ ʩʧʠʩʢʦʤ ʚʝʨʭʽʚôʾʚ ɼʫʥʘʶ 

ʪʘ ʜʝʣʴʪʠ ɺʦʣʛʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʙʣʠʞʯʝ 
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ʦʜʥʦʪʠʧʥʽ ʦʙôʻʢʪʠ ʨʽʟʥʠʭ ʨʽʯʦʢ ʥʽʞ ʨʽʟʥʦʪʠʧʥʽ ʦʜʥʽʻʾ. ʋʢʨʘʾʥʩʴʢʘ ʪʘ ʨʫʤʫʥʩʴʢʘ 

ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʪʘ ʚʠʚʯʝʥʽʩʪʴ ʟʘʛʘʣʦʤ ʻ ʮʽʣʢʦʤ ʩʧʽʚʩʪʘʚʥʠʤʠ. 

ʊʘʙʣʠʮʷ 4.5 

ɺʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪ 

ʨ. ɺʦʣʛʘ ʪʘ ʨ. ɼʫʥʘʡ 

ʊʘʢʩʦʥʠ 
ʜʝʣʴʪʘ ʨ. ɺʦʣʛʘ [136] 

(1988ï2002) 

ʜʝʣʴʪʘ ʨ. ɼʫʥʘʡ (ʚʣʘʩʥʽ 

ʤʘʪʝʨʽʘʣʠ) 

(2004ï2018) 

ɿʘ ʨʦʜʠʥʘʤʠ 

Chironomidae 44 84 

Gammaridae 29 28 

Pisidiidae 26 5 

Naididae 21 28 

Lymnaedae 17 11 

Unionidae 13 6 

Planorbidae 9 11 

Tubificidae 9 17 

Dytiscidae 8 12 

Pseudocumidae 7 9 

Valvatidae 5 4 

ɿʘ ʥʘʡʙʽʣʴʰʠʤʠ ʪʘʢʩʦʥʘʤʠ 

Mollusca 88 70 

ʉrustacea 51 70 

Insecta 144 228 

Annelida 39 78 

ɯʥʰʽ ï 30 

ɿɸɻɸʃʆʄ 322 476 

 

ɸʥʘʣʽʟ ʧʝʨʰʦʜʞʝʨʝʣ, ʟʘ ʷʢʠʤʠ ʩʢʣʘʜʝʥʠʡ ʦʪʨʠʤʘʥʠʡ ʩʧʠʩʦʢ, ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʡʦʛʦ ʥʘʧʦʚʥʝʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʝ ʩʪʽʣʴʢʠ ʟʘʚʜʷʢʠ 

ʨʦʟʰʠʨʝʥʥʶ ʛʝʦʛʨʘʬʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʩʢʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʣʠʙʣʝʥʥʷ ʚʠʚʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʅʘʞʘʣʴ ʟʤʽʩʪʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʘʛʘʪʴʦʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʦʢʨʝʤʘ 

ʪʘʢʠʭ ʷʢ ʤʘʣʦʱʝʪʠʥʢʦʚʽ ʯʝʨʚʠ, ʚʦʜʷʥʽ ʞʫʢʠ, ʙʽʣʴʰʽʩʪʴ ʨʦʜʠʥ ʜʚʦʢʨʠʣʠʭ ʪʘ 
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ʬʽʪʦʬʽʣʴʥʘ ʬʘʫʥʘ ʽ ʝʧʽʬʽʫʥʘ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ ʟʘʛʘʣʦʤ, ʙʫʣʠ ʽ ʧʦ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤʠ ʪʘ ʣʦʢʘʣʴʥʠʤʠ. ʅʠʟʢʘ ʪʘʢʩʦʥʽʚ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʦʢʨʝʤʘ ʡ ʚʠʱʦʛʦ ʨʘʥʛʫ, ʷʢ ʪʦ Acarina, ʊurbelaria ʪʘ Nematoda, ʚ 

ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʠʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ, ʘʙʦ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʠʱʠʭ ʪʘʢʩʦʥʽʚ ʚ ʨʽʟʥʠʭ ʧʝʨʝʣʽʢʘʭ ʚʠʢʨʠʚʣʷʻ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʫʩʢʣʘʜʥʶʻ ʧʦʨʽʚʥʷʣʴʥʽ ʘʥʘʣʽʟʠ, ʪʦʤʫ ʧʨʷʤʝ ʧʦʨʽʚʥʷʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʟʥʘʯʥʦʶ ʪʘ ʘʜʝʢʚʘʪʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʠʪʘʥʥʷ 

ʧʨʦ ʪʝ, ʜʝ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʚʠʱʝ. 

4.2 ɽʢʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ  

ʅʝ ʜʦʩʣʽʜʞʝʥʠʤ, ʘʣʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʝ ʙʽʦʪʦʧʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʛʨʘʜʽʻʥʪʽʚ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ, ʚʘʞʣʠʚʠʤ ʽ ʮʽʢʘʚʠʤ ʻ ʧʠʪʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ, ʪʦʙʪʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʜʽʚ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʚʽʜʥʠʤʠ ʟ ʷʢʠʭ 

ʻ ʩʦʣʦʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ. 

ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʦʣʦʥʦʩʪʽ ʚʦʜ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʘʤʠ, 

ʚʽʜʧʦʚʽʜʥʦ [351] ʚʠʟʥʘʯʝʥʦ 12 ʛʨʫʧ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʥʝ ̔ʜʝʥʪʠʬʽʢʦʚʘʥʽ ʜʦ ʚʠʜʫ 

ʦʨʛʘʥʽʟʤʠ ʦʙôʻʜʥʘʥʽ ʚ ʛʨʫʧʫ çʥʝ ʚʠʟʥʘʯʝʥʽè (ʜʦʜʘʪʦʢ ɹ, ʨʠʩ. 4.5). 

 

ʈʠʩ. 4.5. ʉʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʚʠʜʽʚ ʜʦ ʩʦʣʦʥʦʩʪʽ ʚʦʜ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 2004ï2018 ʨʨ.). 
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ʅʘʡʙʽʣʴʰʦʶ ʛʨʫʧʦʶ (187 ʚʠʜʽʚ, 43%) ʙʫʣʠ ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʽ ʚʠʜʠ ï 

ʧʨʽʩʥʦʚʦʜʥʽ ʬʦʨʤʠ, ʷʢʽ ʚʠʪʨʠʤʫʶʪʴ ʦʩʦʣʦʥʝʥʥʷ ʚʦʜ ʜʦ 5,0ă. ʇʦʣʦʚʠʥʫ ʟ ʥʠʭ 

ʩʢʣʘʜʘʣʠ ʢʦʤʘʭʠ (93 ʚʠʜʠ), ʧʨʝʜʩʪʘʚʣʝʥʽ Odonata, Ephemeroptera, Coleoptera, 

Hemiptera, Lepidoptera, Trichoptera, Chironomidae, Ceratopogonidae ʪʘ Stratiomiidae. 

ʉʝʨʝʜ ʤʦʣʶʩʢʽʚ ʜʦ ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʠʭ ʚʠʜʽʚ ʥʘʣʝʞʘʣʠ 26 ʚʠʜʽʚ Gastropoda ʪʘ 10 

ʚʠʜʽʚ Bivalvia (ʜʦʜʘʪʦʢ ɹ). Annelida, ʧʨʝʜʩʪʘʚʣʝʥʽ Oligochaeta ʪʘ Hirudinea, 

ʩʪʘʥʦʚʠʣʠ 15% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʠʜʽʚ ʛʨʫʧʠ. ʋ ʩʢʣʘʜʽ ʨʘʢʦʧʦʜʽʙʥʠʭ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 23 ʚʠʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ Amphipoda (11 ʚʠʜʽʚ), 6 

ʚʠʜʽʚ Mysida, 4 ʚʠʜʠ Cumacea ʪʘ ʧʦ ʦʜʥʦʤʫ ʧʨʝʜʩʪʘʚʥʠʢʫ Isopoda (Asellus aquaticus 

(Linnaeus)) ʪʘ Decapoda (Pontastacus leptodactylus (Eschscholtz)). ʊʘʢʦʞ ʜʦ ʮʽʻʾ ʛʨʫʧʠ 

ʥʘʣʝʞʘʣʠ 3 ʚʠʜʠ ʤʦʭʫʚʘʪʦʢ, 2 ʚʠʜʠ ʛʫʙʦʢ ʪʘ ʧʦ 1 ʚʠʜʫ ʛʽʜʨʦʾʜʥʠʭ ʧʦʣʽʧʽʚ ʽ 

ʚʽʡʯʘʩʪʠʭ ʯʝʨʚʽʚ (ʪʫʨʙʝʣʷʨʽʡ). 

ɻʽʧʦʛʘʣʠʥʥʽ ʚʠʜʠ ï ʤʝʰʢʘʥʮʽ ʚʦʜ ʟ ʩʦʣʦʥʽʩʪʶ ʜʦ 0,5ă ï ʜʨʫʛʘ ʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʶ ʛʨʫʧʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ, ʦʙôʻʜʥʫʻ ʚʠʜʠ, 

ʷʢʽ ʯʫʪʣʠʚʽ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ. ɿʘʛʘʣʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 79 

ʪʘʢʠʭ ʚʠʜʽʚ (ʜʦʜʘʪʦʢ ɹ), ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (62%) ʮʝ ï ʢʦʤʘʭʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ (32 ʚʠʜʠ) ï ʣʠʯʠʥʢʠ Chironomidae. ʋ ʩʢʣʘʜʽ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ 

ʧʝʨʝʚʘʞʘʶʪʴ Oligochaeta (12 ʚʠʜʽʚ), ʪʘʢʦʞ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 3 ʚʠʜʠ Hirudinea. 

ʄʦʣʶʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 11 ʚʠʜʘʤʠ Gastropoda, ʘ ʨʘʢʦʧʦʜʽʙʥʽ ï ʣʠʰʝ 1 ʚʠʜʦʤ 

Gammaridae (Dikerogammarus bispinosus Martynov). ʊʘʢʦʞ ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ 3 

ʚʠʜʠ Bryozoa.  

ɻʽʧʦ-ʤʝʟʦʛʘʣʠʥʥʽ ʚʠʜʠ ʦʙôʻʜʥʫʶʪʴ ʧʨʽʩʥʦʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʠʪʨʠʤʫʶʪʴ 

ʟʥʘʯʥʝ ʦʩʦʣʦʥʝʥʥʷ (ʜʦ 18,0ă), ʽ ʤʦʞʫʪʴ ʞʠʪʠ ʷʢ ʚ ʧʨʽʩʥʠʭ, ʪʘʢ ʽ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ 

ʚʦʜʘʭ. ʋ ʩʢʣʘʜʽ ʮʽʻʾ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʶʪʴ ʨʘʢʦʧʦʜʽʙʥʽ (14 ʚʠʜʽʚ) (ʜʦʜʘʪʦʢ ɹ), ʟʦʢʨʝʤʘ 

Amphipoda ï 11 ʚʠʜʽʚ, Cumacea ï 2 ʚʠʜʠ ʽ Isopoda ï ʦʜʠʥ ʚʠʜ. Annelida ʧʨʝʜʩʪʘʚʣʝʥʽ 

11 ʚʠʜʘʤʠ Oligochaeta ʪʘ 2 ʚʠʜʘʤʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ Polychaeta. ʉʝʨʝʜ ʢʦʤʘʭ 

ʟʥʘʡʜʝʥʦ ʣʠʰʝ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Diptera (Chironomidae ï 11 ʚʠʜʽʚ ʪʘ Stratiomiidae ï 

ʦʜʠʥ ʚʠʜ). ʄʦʣʶʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ Bivalvia ʪʘ Gastropoda (ʧʦ 2 ʚʠʜʠ ʫ ʢʦʞʥʦʤʫ 

ʢʣʘʩ)̔. 
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ɻʽʧʦ-ʧʦʣʽʛʘʣʠʥʥʽ (ʚʠʪʨʠʤʫʶʪʴ ʩʦʣʦʥʽʩʪʴ ʜʦ 30,0ă) ʪʘ ʛʽʧʦ-ʝʫʛʘʣʠʥʥʽ ʚʠʜʠ 

(ʤʦʞʫʪʴ ʤʝʰʢʘʪʠ ʧʨʠ ʩʦʣʦʥʦʩʪʽ ʚʦʜ ʚʠʱʝ 30,0ă) ʦʙôʻʜʥʫʶʪʴ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʞʠʪʠ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʦʣʦʥʦʩʪʽ. ʋ ʩʢʣʘʜʽ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʥʘʡʜʝʥʦ 6 

ʚʠʜʽʚ (5 ʚʠʜʽʚ Amphipoda ʪʘ ʦʜʠʥ ʚʠʜ Oligochaeta (Uncinais uncinata (Ïrsted)), ʘ 

ʜʨʫʛʘ ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʝ ʦʜʥʠʤ ʚʠʜʦʤ ʛʽʜʨʦʾʜʥʠʭ ʧʦʣʽʧʽʚ Cordylophora caspia 

(Pallas) (ʜʦʜʘʪʦʢ ɹ). 

ʆʣʽʛʦ-ʤʝʟʦʛʘʣʠʥʥʽ ʪʘ ʦʣʽʛʦ-ʧʦʣʽʛʘʣʠʥʥʽ ʚʠʜʠ ʩʢʣʘʜʘʶʪʴ ʧʦ 1% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʚʠʜʽʚ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʝʰʢʘʪʠ ʽ 

ʚ ʤʦʨʽ (ʜʽʘʧʘʟʦʥ ʩʦʣʦʥʦʩʪʽ ʚʦʜ ʚʽʜ 0,5ă ʜʦ 18,0ă ʘʙʦ ʜʦ 30,0ă ʚʽʜʧʦʚʽʜʥʦ). ʋ 

ʩʢʣʘʜʽ ʧʝʨʰʦʾ ʟ ʮʠʭ ʛʨʫʧ ʟʥʘʡʜʝʥʦ ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ Bryozoa, Hirudinea, Oligochaeta, 

Gammaridae ʪʘ Mysida (ʜʦʜʘʪʦʢ ɹ). ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʜʨʫʛʦʾ ʩʢʣʘʜʘʶʪʴ 3 ʚʠʜʠ 

Oligochaeta p. Paranais ʪʘ 3 ʚʠʜʠ ʨʘʢʦʧʦʜʽʙʥʠʭ (ʧʦ ʦʜʥʦʤʫ ʩʝʨʝʜ Gammaridae, 

Cumacea ʪʘ Mysida).  

ɻʨʫʧʘ ʦʣʽʛʦ-ʝʫʛʘʣʠʥʥʠʭ ʚʠʜʽʚ (ʤʝʰʢʘʥʮʽ ʚʦʜ ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʽʜ 0,5ă ʜʦ 

>30,0ă) ʦʙôʻʜʥʫʻ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʷʢʽ ʚʠʪʨʠʤʫʶʪʴ ʥʝʟʥʘʯʥʝ 

ʦʧʨʽʩʥʝʥʥʷ. ʉʶʜʠ ʥʘʣʝʞʘʪʴ 2 ʚʠʜʠ Polychaeta, 2 ʚʠʜʠ Amphipoda ʪʘ 2 ʚʠʜʠ 

Decapoda (ʜʦʜʘʪʦʢ ɹ). ʊʘʢʦʞ ʫ ʩʢʣʘʜʽ ʮʽʻʾ ʛʨʫʧʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʤʦʭʫʚʘʪʦʢ Amathia 

imbricata Adams, ʤʽʟʠʜ Mesopodopsis slabberi (Van Beneden), ʚʫʩʦʥʦʛʠʭ ʨʘʢʽʚ 

Amphibalanus improvisus (Darwin) ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʘ Coleoptera Enochrus bicolor 

(Fabricius). 

ɼʦ ʤʝʟʦ-ʧʦʣʽʛʘʣʠʥʥʠʭ (ʩʦʣʦʥʽʩʪʴ ʚʦʜ ʚʽʜ 5,0ă ʜʦ 30,0ă) ʚʠʜʽʚ ʥʘʣʝʞʘʪʴ 

ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ Mytilus galloprovincialis Lamarck ʪʘ ʙʦʢʦʧʣʘʚʠ Gammarus 

aequicauda (Martynov).  

ɼʦ ʤʝʟʦ-ʝʫʛʘʣʠʥʥʠʭ ʚʠʜʽʚ (ʩʦʣʦʥʽʩʪʴ ʚʦʜ ʚʽʜ 5,0ă ʜʦ >30,0ă) ʥʘʣʝʞʘʪʴ 2 

ʚʠʜʠ Isopoda ʪʘ ʦʜʠʥ ʚʠʜ Cumacea Iphinoe maeotica Sowinskyi, ʘ ʪʘʢʦʞ ʤʦʭʫʚʘʪʢʠ 

Conopeum seurati (Canu) ʪʘ ʙʘʛʘʪʦʱʝʪʠʥʢʦʚʽ ʯʝʨʚʠ Polydora limicola Annenkova. 

ʇʦʣʽ-ʝʫʛʘʣʠʥʥʽ ʚʠʜʠ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ 

(ʚʠʪʨʠʤʫʶʪʴ ʩʦʣʦʥʽʩʪʴ ʚʦʜ ʚ ʤʝʞʘʭ 18,0ă ï >30,0ă), ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢʦʾ ʧʦʩʪʽʡʥʦ 

ʤʝʰʢʘʶʪʴ ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʘʥʜʝʣʴʪʠ ʜʽʣʷʥʢʘʭ ʟʘʪʦʢ ʪʘ ʚʦʜʦʪʦʢʽʚ. ɼʦ ʮʴʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚʭʦʜʷʪʴ 16 ʚʠʜʽʚ, ʧʝʨʝʚʘʞʘʶʪʴ ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ (6 ʚʠʜʽʚ), ʪʘʢʦʞ ʧʦ 
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2 ʚʠʜʠ Gastropoda, Polychaeta, Amphipoda ʪʘ Isopoda ʪʘ ʧʦ 1 ʚʠʜʫ Bryozoa 

(Lophopodella carteri (Hyat)) ʽ Decapoda (Palaemon adspersus Rathke).  

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʦʣʦʥʦʩʪʽ ʧʦʢʘʟʘʚ (ʪʘʙʣ. 4.6.), ʱʦ ʢʦʤʘʭʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʛʽʧʦʛʘʣʠʥʥʠʤʠ ʪʘ ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʠʤʠ ʚʠʜʘʤʠ, ʨʘʢʦʧʦʜʽʙʥʽ ʛʽʧʦ-ʦʣʽʛʦ- ʪʘ ʛʽʧʦ-

ʤʝʟʦʛʘʣʠʥʥʠʤʠ ʚʠʜʘʤʠ, ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ ï ʛʽʧʦʛʘʣʠʥʥʠʤʠ, ʛʽʧʦ-ʦʣʽʛʦ- ʪʘ ʛʽʧʦ-

ʤʝʟʦʛʘʣʠʥʥʠʤʠ ʚʠʜʘʤʠ, ʘ ʤʦʣʶʩʢʠ ï ʛʽʧʦʛʘʣʠʥʥʠʤʠ, ʛʽʧʦ-ʦʣʽʛʦ- ʪʘ ʧʦʣʽ-

ʝʫʛʘʣʠʥʥʠʤʠ ʚʠʜʘʤʠ. 

ʊʘʙʣʠʮʷ 4.6 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʦʣʦʥʦʩʪʽ ʚʦʜ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 2004ï2018 ʨʨ.) 

ʊʘʢʩʦʥʠ  

ɽʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʦʣʦʥʦʩʪ̔ ʚʦʜ, % 
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Hydrozoa ï 33 ï ï 33 ï ï ï ï ï ï 33 

Porifera ï 100 ï ï ï ï ï ï ï ï ï ï 

Turbelaria ï 50 ï ï ï ï ï ï ï ï ï 50 

Bryozoa 30 30 ï ï ï 10 ï 10 ï 10 10 ï 

Mollusca 17 56 6 ï ï ï ï ï 2  13 6 

Annelida 20 36 18 1 ï 3 4 3 ï 1 3 11 

Crustacea 1 34 21 7  3 4 9 1 4 7 6 

Colembola ï 100 ï ï ï ï ï ï ï ï ï ï 

Insecta 24 45 5 ς ς ς ς 1 ï ï ï 25 

 

ɽʢʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʪʝʯʽʾ 

ʚʽʜʧʦʚʽʜʥʦ [351] ʩʪʘʥʦʚʣʷʪʴ 7 ʛʨʫʧ ʙʝʟʭʨʝʙʝʪʥʠʭ (ʚ ʛʨʫʧʫ çʥʝ ʚʠʟʥʘʯʝʥʽè ʦʙôʻʜʥʘʥʽ 

ʪʘʢʩʦʥʠ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʜʦ ʥʘʜʚʠʜʦʚʦʛʦ ʨʽʚʥʷ ʪʘ 25 ʚʠʜʽʚ ʤʦʨʩʴʢʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, 

ʧʨʝʬʝʨʝʥʮʽʾ ʷʢʠʭ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʯʽʾ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ). ɺʩʽ ʛʨʫʧʠ, 
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ʦʢʨʽʤ ʨʝʦʙʽʦʥʪʽʚ, ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʜʝʣʴʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʚʦʣʽ ʨʽʚʥʦʤʽʨʥʦ (ʨʠʩ. 

4.6). 

 

ʈʠʩ. 4.6. ʉʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʚʠʜʽʚ ʜʦ ʪʝʯʽʾ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 2004ï2018 ʨʨ.). 

ʉʫʪʪʻʚʠʡ ʚʽʜʩʦʪʦʢ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʪʘʥʦʚʣʷʪʴ ʽʥʜʠʬʝʨʝʥʪʠ, 

ʛʽʜʨʦʙʽʦʥʪʠ ʚ ʞʠʪʪʽ ʷʢʠʭ ʪʝʯʽʷ ʥʝ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ. ɿʘʛʘʣʦʤ ʚʠʟʥʘʯʝʥʦ 57 

ʚʠʜʽʚ ʟ ʮʽʻʾ ʛʨʫʧʠ, ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʟ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʜʦ ʉhironomidae (30 ʚʠʜʽʚ) 

(ʜʦʜʘʪʦʢ ɹ). ʉʝʨʝʜ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚ ʜʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʥʘʣʝʞʘʪʴ 10 ʚʠʜʽʚ 

Oligochaeta ʪʘ 8 ʚʠʜʽʚ Hirudinea. ʄʦʣʶʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 3 ʚʠʜʘʤʠ Gastropoda ʪʘ 

ʜʚʦʩʪʫʣʢʦʚʠʤʠ ʤʦʣʶʩʢʘʤʠ Dreissena polymorpha (Pallas)). ʊʘʢʦʞ ʚ ʮʶ ʛʨʫʧʫ 

ʚʭʦʜʷʪʴ ʚʽʡʯʘʩʪʽ ʯʝʨʚʠ Dendrocoelum lacteum (M¿ller), ʤʦʭʫʚʘʪʢʠ Paludicella 

articulata (Ehrenberg) ʽ Plumatella repens (Linnaeus), ʨʽʚʥʦʥʦʛ ̔ʨʘʢʦʧʦʜʽʙʥ ̔Asellus 

aquaticus (Linnaeus) ʪʘ ʥʦʛʦʭʚʽʩʪʢʠ Podura aquatica LinnÞus.  

ʈʝʦʙʽʦʥʪʠ, ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʞʠʚʫʪʴ ʚ ʧʦʪʦʢʘʭ ʚʦʜʠ ʪʘ ʧʨʠʚôʷʟʘʥʽ ʜʦ ʟʦʥ ʟʽ 

ʟʥʘʯʥʦʶ ʪʝʯʽʻʶ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʰʝ ʜʚʦʤʘ ʚʠʜʘʤʠ (ʯʝʨʝʚʦʥʦʛʠʡ ʤʦʣʶʩʢ Ancylus 

fluviatilis O.F.Muller ʪʘ ʤʘʣʦʱʝʪʠʥʢʦʚʠʡ ʯʝʨʚ Nais behningi Michaelsen), ʘ ʨʝʦʬʽʣʠ, 

ʪʘʢʽ ʱʦ ʞʠʚʫʪʴ ʚ ʧʦʪʦʢʘʭ ʚʦʜʠ ʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʟʦʥʘʤ ʟ ʧʦʤʽʨʥʦʶ ʪʘ ʩʠʣʴʥʦʶ 

ʪʝʯʽʻʶ ï 45 ʚʠʜʘʤʠ (ʜʦʜʘʪʦʢ ɹ), ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ (19) ï ʩʝʨʝʜ 

ʢʦʤʘʭ (Chironomidae ï 8 ʚʠʜʽʚ, Ephemeroptera ʪʘ Trichoptera ï ʧʦ 4 ʚʠʜʠ, Odonata ï 

3 ʚʠʜʠ). ʊʘʢʦʞ ʜʦ ʨʝʦʬʽʣʽʚ ʥʘʣʝʞʘʪʴ 13 ʚʠʜʽʚ ʨʘʢʦʧʦʜʽʙʥʠʭ (11 ï Amphipoda, 
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Isopoda Jaera sarsi Valkanov ʪʘ Decapoda (Pontastacus leptodactylus (Eschscholtz)). ɿ 

7 ʚʠʜʽʚ ʤʦʣʶʩʢʽʚ ʮʽʻʾ ʛʨʫʧʠ 5 ï ʟ ʢʣʘʩʫ Gastropoda ʪʘ 2 ï ʟ Bivalvia. ʈʝʦʬʽʣʴʥʽ 

ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 3 ʚʠʜʘʤʠ Polychaeta, 2 ï Oligochaeta ʽ ʦʜʥʠʤ ï 

Hirudinea. 

ɺʠʜʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʦʪʦʢʘʭ; ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʦʚʽʣʴʥʦ 

ʪʝʢʫʯʠʤ ʚʦʜʘʤ ʪʘ ʣʝʥʪʠʯʥʠʤ ʟʦʥʘʤ, ʘʣʝ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʩʪʦʷʯʠʭ ʚʦʜʘʭ, 

ʥʘʣʝʞʘʪʴ ʜʦ ʨʝʦ-ʣʽʤʥʦʬʽʣʽʚ. ɺ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʚʠʟʥʘʯʝʥʦ 61 ʚʠʜ ʮʽʻʾ ʛʨʫʧʠ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 14% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʠʜʽʚ (ʨʠʩ. 4.6). ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʦ ʫ 

ʩʢʣʘʜʽ ʨʝʦ-ʣʽʤʥʦʬʽʣʴʥʠʭ ʚʠʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʘʢʦʧʦʜʽʙʥʽ ï ʟʘʛʘʣʦʤ 27 ʚʠʜʽʚ, ʟ ʷʢʠʭ 

16 ï Amphipoda, 7 ï Cumacea ʪʘ 3 ï Decapoda. ʉʝʨʝʜ 11 ʚʠʜʽʚ ʤʦʣʶʩʢʽʚ ʮʽʻʾ ʛʨʫʧʠ 

7 ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ Bivalvia ʽ 4 ï ʜʦ ʢʣʘʩʫ Gastropoda. ʊʘʢʦʞ ʟ ʨʝʦʣʽʤʥʦʬʽʣʴʥʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʥʘʡʜʝʥʦ 10 ʚʠʜʽʚ Oligochaeta, 2 ʚʠʜʠ Hydrozoa ʽ ʦʜʠʥ ʚʠʜ Bryozoa.  

ɺʠʜʠ, ʧʝʨʝʚʘʞʥʦ ʟʫʩʪʨʽʯʘʪʁʴʩʷ ʚ ʩʪʦʷʯʠʭ ʚʦʜʘʭ, ʘʣʝ ʨʝʛʫʣʷʨʥʦ ʪʨʘʧʣʷʪʁʴʩʷ 

ʚ ʧʦʚʽʣʴʥʦ ʪʝʢʫʯʠʭ ʧʦʪʦʢʘʭ ï ʣʽʤʥʦ-ʨʝʦʬʽʣʠ ï ʚʠʷʚʠʣʠʩʷ ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʣʝʥʦʶ 

ʛʨʫʧʦʶ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ. ɿʘʛʘʣʦʤ ʚʠʟʥʘʯʝʥʦ 83 ʚʠʜʠ ʮʽʻʾ 

ʛʨʫʧʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 19% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ (ʜʠʚ. ʨʠʩ. 4.6). 

ʅʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ï 29 ï ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʤʘʭʠ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ ʧʦ 7 ʚʠʜʽʚ Heteroptera ʪʘ Trichoptera, 6 ʚʠʜʽʚ ï Coleoptera, 4 ï 

Ephemeroptera, 3 ï Odonata ʪʘ 2 ʚʠʜʠ Chironomidae (ʜʦʜʘʪʦʢ ɹ). ʋ ʩʢʣʘʜʽ Annelida 

ʜʦ ʣʽʤʥʦ-ʨʝʦʬʽʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʣʝʞʘʪʴ 17 ʚʠʜʽʚ Oligochaeta ʪʘ 3 ʚʠʜʠ Hirudinea, 

ʩʝʨʝʜ ʤʦʣʶʩʢʽʚ ï 15 ʚʠʜʽʚ Gastropoda ʪʘ 2 ʚʠʜʠ Bivalvia; ʨʘʢʦʧʦʜʽʙʥʠʭ ï 7 Mysida ʽ 

2 Amphipoda. ʊʘʢʦʞ ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʚʠʟʥʘʯʝʥʦ 6 ʚʠʜʽʚ ʤʦʭʫʚʘʪʦʢ ʪʘ 2 ʚʠʜʠ ʛʫʙʦʢ. 

ʃʽʤʥʦʬʽʣʴʥʽ ʚʠʜʠ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʩʪʦʷʯʠʭ ʚʦʜʘʭ, ʫʥʠʢʘʶʪʴ 

ʪʝʯʽʾ  ̔ʟʨʽʜʢʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʦʚʽʣʴʥʦ ʪʝʢʫʯʠʭ ʧʦʪʦʢʘʭ ï ʜʨʫʛʘ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʶ 

ʛʨʫʧʘ ï ʥʘʣʽʯʫʻ 79 ʚʠʜʽʚ. ʅʘʡʙʽʣʴʰʦʛʦ ʙʘʛʘʪʩʪʚʘ ʩʷʛʘʶʪʴ ʢʦʤʘʭʠ (59 ʚʠʜʽʚ), ʫ ʩʢʣʘʜʽ 

ʷʢʠʭ Chironomidae ʧʨʝʜʩʪʘʚʣʝʥʽ 25 ʚʠʜʘʤʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʪʘʢʦʞ ʧʦ 7 ʚʠʜʽʚ 

Odonata, Heteroptera ʪʘ Trichoptera, 4 ï Coleoptera, ʧʦ 3 ï Lepidoptera  ̔

Ceratopogonidae, 2 ï Stratiomyidae ̔  ʦʜʠʥ ʚʠʜ Ephemeroptera. ʊʘʢʦʞ ʜʦ ʣʽʤʥʦʬʽʣʴʥʠʭ 

ʥʘʣʝʞʘʣʠ 10 ʚʠʜʽʚ ʯʝʨʝʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ, 6 ʚʠʜʽʚ ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ, 3 ʚʠʜʠ 

ʨʽʟʥʦʥʦʛʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ʪʘ ʦʜʠʥ ʚʠʜ ʧôʷʚʦʢ (ʟʦʢʨʝʤʘ Hirudo medicinalis Linnaeus). 
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ʃʽʤʥʦʙʽʦʥʪʠ, ʤʝʰʢʘʶʪʴ ʚʠʢʣʶʯʥʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʯʽʾ, ʧʨʝʜʩʪʘʚʣʝʥʽ 7 

ʚʠʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ 3 ʚʠʜʠ ʙʘʙʦʢ (Aeshna juncea (Linnaeus), Coenagrion lunulatum 

Charpentier, Lestes barbarus (Fabricius)), ʜʚʘ ʚʠʜʠ ʞʫʢʽʚ ʨ. Hydrochara, Stratiomyidae 

Odontomyia ornata (Meigen) ʽ ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ Anisus spirorbis (Linnaeus). 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʪʝʯʽʾ ʧʦʢʘʟʘʚ (ʪʘʙʣ. 4.7.), ʱʦ ʢʦʤʘʭʠ ʧʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʣʽʤʥʦʬʽʣʴʥʠʤʠ ʚʠʜʘʤʠ, ʨʘʢʦʧʦʜʽʙʥʽ ï ʨʝʦ-ʣʽʤʥʦʬʽʣʴʥʠʤʠ, ʤʦʣʶʩʢʠ ï ʧʝʨʝʚʘʞʥʦ 

ʣʽʤʥʦ-ʨʝʦʬʽʣʴʥʠʤʠ, ʘ ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ ï ʣʽʤʥʦ-ʨʝʦʬʽʣʴʥʠʤʠ ʪʘ ʽʥʜʠʬʝʨʝʥʪʥʠʤʠ 

ʚʠʜʘʤʠ (ʪʘʙʣ. 4.7). 

ʊʘʙʣʠʮʷ 4.7 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʪʝʯʽʾ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 2004ï2018 ʨʨ.) 

ʊʘʢʩʦʥʠ 

ɽʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʯʽʾ 
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Hydrozoa ï ï ï 67 ï ï ï 33 

Porifera ï ï ï ï 100 ï ï  

Turbelaria 50 ï ï ï ï ï ï 50 

Bryozoa 20 ï ï 10 60 ï ï 10 

Mollusca 6 2 11 17 27 16 2 20 

Annelida 24 1 8 14 27 9 ï 16 

Crustacea 1 ï 19 40 13 4 ï 21 

Colembola 100 ï ï ï ï ï ï ï 

Insecta 15 ï 9 5 14 29 3 25 
 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʥʘʚʝʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ɼʫʥʘʶ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʽʧʦ-ʦʣʽʛʦʛʘʣʠʥʥʽ ʣʽʤʥʦ-ʨʝʦʬʽʣʴʥʽ ʚʠʜʠ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. 

4.3 ʌʘʫʥʽʩʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ɼʝʣʴʪʘ ɼʫʥʘʶ ï ʢʽʥʮʝʚʘ ʜʽʣʷʥʢʘ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚ̒ʨʦʧʝʡʩʴʢʠʭ ʨʽʯʦʢ, 

ʢʣʘʩʠʯʥʠʡ ʝʢʦʪʦʥ ʨʽʯʢʘïʤʦʨʝ, ʧʝʨʝʭʨʝʩʪʷ ʜʝʢʽʣʴʢʦʭ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʣʘʩʪʝʡ ʪʘ 
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ʤʽʩʮʝ ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʯʫʞʦʨʽʜʥʠʭ 

ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʷʢ ʧʨʽʩʥʦʚʦʜʥʠʭ, ʪʘʢ ʽ ʤʦʨʩʴʢʠʭ). ɿʘ ʧʦʜʽʣʦʤ 

ʗ.ɯ.Áʉʪʘʨʦʙʦʛʘʪʦʚʘ [199] ʪʘ ɯ.ʂ. ʃʦʧʘʪʥ̔ʘ [98] ʚʩʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʦʜʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʚ ʤʝʞʘʭ 9 ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʣʘʩʪʝʡ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢ 

ʪʘʢʦʞ ɹʘʡʢʘʣʴʩʴʢʦʾ ʽ ʊʘʥʛʘʥʴʾʢʩʴʢʦʾ,  ̒ʾʾ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ. ɼʦ ʪʦʛʦ ʞ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʘ ʦʙʣʘʩʪʴ ʬʨʘʛʤʝʥʪʘʨʥʘ, ʽ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʻ ʦʜʥʠʤ ʽʟ ʾʾ ʬʨʘʛʤʝʥʪʽʚ. 

ʅʘ ʤʘʧʽ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʮʝ ʤʘʣʝʥʴʢʘ ʮʷʪʦʯʢʘ ʚ ʧʘʣʝʘʨʢʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɭʚʨʘʟʽʾ, ʷʢʘ ʜʦ ʪʦʛʦ ʞ ʤʝʞʫʻ ʟ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʶ ʦʙʣʘʩʪʶ, ʢʫʜʠ, ʟʘ 

ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʤʦʨʩʴʢʠʭ ʣʽʪʦʨʘʣʴʥʠʭ ʚʦʜ [199, 286] ʚʭʦʜʠʪʴ 

ʏʦʨʥʝ ʤʦʨʝ. ñʆʪʦʯʝʥʘò ʟ ʫʩʽʭ ʙʦʢʽʚ ʟʥʘʯʥʦ ʤʘʩʰʪʘʙʥʽʰʠʤʠ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤʠ 

ʦʙʣʘʩʪʷʤʠ ʚʦʥʘ ʽʩʪʦʨʠʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʾʭ ʙʽʦʪʠ. ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʘʙʦʨʠʛʝʥʥʠʤʠ ʚʠʜʘʤʠ ʪʫʪ ʩʣʽʜ ʚʚʘʞʘʪʠ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ, 

ʪʘʢ ʽ ʤʝʰʢʘʥʮʽʚ ʧʘʣʝʘʨʢʪʠʯʥʦʾ ʪʘ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ ʦʙʣʘʩʪʝʡ. ɺʩʽ ʽʥʰʽ ʚʠʜʠ ʟʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʻ ʪʫʪ ʚʠʜʘʤʠ-ʚʩʝʣʝʥʮʷʤʠ (ʘʙʦ ʯʫʞʠʥʮʷʤʠ). ɸʥʘʣʽʟ ʩʢʣʘʜʫ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʚʠʜʽʚ, ʧʦʢʘʟʘʚ, ʧʨʠʩʫʪʥʽʩʪʴ ʪʫʪ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ 8 ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʨʠ ʟ ʷʢʠʭ ï ̒  ʘʙʦʨʠʛʝʥʥʠʤʠ ʜʣʷ ʜʝʣʴʪʠ, 

ʘ ʽʥʰʽ ï ʯʫʞʦʨʽʜʥʠʤʠ (ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʘʤʠ-ʚʩʝʣʝʥʮʷʤʠ) (ʨʠʩ. 4.7).  

 

ʈʠʩ. 4.7. ʌʘʫʥʽʩʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ. 
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4.3.1 ʇʘʣʝʘʨʢʪʠʯʥʘ ʬʘʫʥʘ  

ʇʘʣʝʘʨʢʪʠʯʥʘ ʬʘʫʥʘ ï ʥʘʡʙʘʛʘʪʰʠʡ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʚ ʂʽʣʽʡʩʴʢʽʡ 

ʜʝʣʴʪʽ. ɿʘʛʘʣʦʤ ʟʘ ʟ 1948 ʧʦ 2018 ʨʨ. ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

510 ʚʠʜʽʚ ʾ ʾ ʚʠʜʽʚ, ʥʘʡʙʽʣʴʰʠʤ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʢʦʤʘʭʠ ï 333 ʚʠʜʠ, ʪʨʝʪʠʥʘ ʟ ʷʢʠʭ ʮʝ ʣʠʯʠʥʢʠ Chironomidae, ʪʘʢʦʞ ʚʠʩʦʢʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʩʝʨʝʜ Coleoptera ï 81 ʚʠʜ (ʨʠʩ. 4.8). ɿʥʘʯʥʠʤ ʚʠʜʦʚʠʤ 

ʙʘʛʘʪʩʪʚʦʤ ʫ ʩʢʣʘʜʽ ʧʘʣʝʘʨʢʪʠʯʥʦʾ ʬʘʫʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʦʜʥʽ ʤʘʣʦʱʝʪʠʥʢʦʚʽ 

ʯʝʨʚʠ (89 ʚʠʜʽʚ) ʽ ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ (43 ʚʠʜʠ). 

 

ʈʠʩ. 4.8. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʘʣʝʘʨʢʪʠʯʥʦʾ 

ʬʘʫʥʠ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ. 

ɿʘʛʘʣʦʤ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʧʘʣʝʘʨʢʪʠʯʥʦʾ ʬʘʫʥʠ 

ʟʤʽʥʶʚʘʚʩʷ ʥʝ ʩʫʪʪʻʚʦ (ʪʘʙʣ. 4.8).  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʚô̫ ʟʘʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʽʟ ʩʪʫʧʝʥʝʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʛʨʫʧ ʛʽʜʨʦʙʽʦʥʪʽʚ: ʪʘʢ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʟʘ ʨʘʭʫʥʦʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ ʚʠʨʦʩʣʦ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʢʦʤʘʭ, 

ʥʘʨʘʟʽ ʣʠʯʠʥʦʢ Chironomidae (ʫ 1,5 ʨʘʟʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ), ʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʚʠʜʽʚ ʧʝʚʥʠʭ ʨʦʜʠʥ ʪʘ ʨʦʜʽʚ 
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ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ ʽ ʞʫʢʽʚ ʪʘ ʟʚʝʜʝʥʥʷ ʾʭ ʜʦ ʨʽʚʥʷ sp., ʟʤʝʥʰʠʣʦ ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ʮʠʭ ʛʨʫʧ ʫ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ.  

ʊʘʙʣʠʮʷ 4.8 

ɼʠʥʘʤʽʢʘ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʘʣʝʘʨʢʪʠʯʥʦʾ ʬʘʫʥʠ ʚ 

ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʊʘʢʩʦʥʠ 

ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʇʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ.* 

40ï60-ʪʽ ʨʨ. 

ʍʍ ʩʪ. 

70ï90-ʪʽ ʨʨ. 

ʍʍ ʩʪ. 
2004ï2018 ʨʨ. 

Bivalvia 8 9 10 

Gastropoda 30 32 35 

Oligochaeta 73 52 49 

Hirudinea 11 11 10 

Odonata 15 18 19 

Ephemeroptera 8 11 10 

Coleoptera 49 18 31 

Heteroptera 14 12 17 

Trichoptera 15 11 21 

Chironomidae 45 55 75 

ɯʥʰʽ Insecta 14 10 28 

ɯʥʰʽ  14 10 15 

 ɿʘʛʘʣʦʤ 296 249 320 
*ʚ ʪʘʙʣ. 4.8, 4.9: 40ï60-ʪʽ ʨʨ. ʍʍ ʩʪ. ï ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ [66, 114, 165]; 70ï90-ʪʽ ʨʨ. ï ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ [16, 37, 133, 242] ʪʘ ʚʣʘʩʥʠʤʠ ʜʘʥʠʤʠ; 1948ï2018 ï ʟʘ ʚʣʘʩʥʠʤʠ ʜʘʥʠʤʠ.  

4.3.2 ɹʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʘ ʬʘʫʥʘ 

ʋ ʩʢʣʘʜʽ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ ʬʘʫʥʠ ʟʘʛʘʣʦʤ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 85 ʚʠʜʽʚ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʦʣʶʩʢʘʤʠ, ʨʘʢʦʧʦʜʽʙʥʠʤʠ ʪʘ ʙʘʛʘʪʦʱʝʪʠʥʢʦʚʠʤʠ 

ʯʝʨʚʠ (ʨʠʩ. 4.9), ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʥʘʜʘʶʪʴ Bivalvia, Polychaeta 

ʪʘ Amphipoda.  

ʇʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʟ 70Á-

ʭ ʨʦʢ̔ʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʥʘʞʘʣʴ, ʮʝʡ ʧʨʦʮʝʩ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʧʦ ʩʴʦʛʦʜʥʽ ʪʘ 

ʚʽʜʟʥʘʯʝʥʠʡ ʫ ʚʩʽʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧʘʭ (ʪʘʙʣ. 4.9). ɿʘʛʘʣʦʤ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ 

ʫ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʘʭ ʜʝʣʴʪʠ ʥʘʤʠ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 55 ʚʠʜʽʚ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ ʬʘʫʥʠ, 

ʷʢʽ ʟʫʩʪʨʽʯʘʣʠʩʴ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʨʘʥʽʰʝ, ʦʜʥʘʢ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʟ ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʚʠʜʽʚ ʻ ʚ ʧʝʨʝʣʽʢʘʭ ʩʢʣʘʜʫ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʠʙʝʨʝʞʥʦʛʦ ʫʟʤʦʨô̫  [191], ʱʦ 
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ʤʦʞʝ ʙʫʪʠ ʧʝʚʥʠʤ ʩʚʽʜʯʝʥʥʷʤ ʟʤʽʥʠ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʜʝʣʴʪʽ, ʷʢʽ 

ʩʪʘʣʠ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʪʫʪ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʠʭ ʚʠʜʽʚ. 

 

ʈʠʩ. 4.9. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ 

ʬʘʫʥʠ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ 

ʊʘʙʣʠʮʷ 4.9 

ɼʠʥʘʤʽʢʘ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʦʾ 

ʬʘʫʥʠ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʊʘʢʩʦʥʠ 

ʇʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

40-60-ʪʽ ʨʨ. 

ʍʍ ʩʪ. 

70-90-ʪʽ ʨʨ. 

ʍʍ ʩʪ. 
2004-2018 ʨʨ. 

Cnidaria 1 1 - 

Bryozoa 1 - 2 

Bivalvia 10 9 5 

Gastropoda 12 3 3 

Polychaeta 10 8 5 

Amphipoda 10 8 5 

Isopoda 5 3 4 

Cumacea 3 1 1 

Mysida 6 5 3 

Dekapoda 8 4 2 

 ɿʘʛʘʣʦʤ 66 42 30 
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ɺ ʜʝʣʴʪʽ ʙʦʨʝʦ-ʘʪʣʘʥʪʠʯʥʘ ʬʘʫʥʘ ʪʷʞʽʻ ʜʦ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʧʽʚʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ. ɿʘ ʧʝʨʽʦʜ ʟ 50-ʭ ʨʦʢʽʚ ʽʟʦʣʷʮʽ ̫ʮʠʭ ʚʦʜʦʡʤ ʚʽʜ ʤʦʨʷ ʧʦʩʠʣʠʣʘʩʴ, ʘʣʝ 

ʜʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʴ ʩʦʣʦʥʦʩʪʽ ʟʘʣʠʰʠʚʩ ̫ʩʪʘʣʠʤ (0,6ï8,0ă ï ʚ 1948ï1950 ʨʨ. [114] 

ʪʘ 0,9ï12,0ă ï ʚ 2004ï2018 ʨʨ. (ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ)), ʪʦʤʫ ʮʝʡ ʬʘʢʪʦʨ ʤʦʞʥʘ 

ʚʠʢʣʶʯʠʪʠ, ʷʢ ʧʨʠʯʠʥʫ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʫʚʘʣʠʩʴ ʧʝʚʥʽ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜ ʚʽʜ çʜʦʙʨʠʭè ʜʦ çʟʘʜʦʚʽʣʴʥʠʭè (ʽ 

ʥʘʚʽʪʴ çʧʦʛʘʥʠʭè) ʚʦʜ [140, 311, 312, 342], ʱʦ ʚʽʨʦʛʽʜʥʦ ʤʦʛʣʦ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʝʟʭʨʝʙʝʪʥʠʭ. 

4.3.3 ʇʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʘ ʨʝʣʽʢʪʦʚʘ ʬʘʫʥʘ 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʤʘʡʞʝ ʩʪʦʨʽʯʥʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʦʙʽʪ ɺ.ʂ. ʉʦʚʠʥʩʢʴʢʦʛʦ [193], 

ʩʠʩʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʥʘʨʘʟʽ ʱʝ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ 

ʜʫʤʢʠ ʧʨʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʜʦ ʮʴʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ʇʦʣʦʞʝʥʥʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʚʽʜʦʤʦʩʪʝʡ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʝʢʦʣʦʛʽʾ ʪʘ ʙʽʦʣʦʛʽʾ, ʥʘʧʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʩʤʦʧʦʣʽʪʠʟʤʫ, ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʽʥʰʠʭ ʬʘʫʥʽʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʟʤʽʥ ʫ 

ʩʠʩʪʝʤʘʪʠʮʽ. ʋ ʯʦʪʠʨʴʦʭ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʭ ʧʝʨʝʣʽʢʘʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ 

ʙʝʟʭʨʝʙʝʪʥʠʭ [130, 165, 167, 219] ʻ ʚʠʜʠ ʩʫʧʝʨʝʯʣʠʚʦʾ ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʚʠʜʠ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʜʦ ʮʠʭ ʩʧʠʩʢʽʚ ʧʦʤʠʣʢʦʚʦ, ʱʦ, ʚʣʘʩʥʝ, ʽ 

ʩʧʦʥʫʢʘʣʦ ʥʘʩ ʧʨʦʚʝʩʪʠ ʫʪʦʯʥʝʥʥʷ ʩʧʠʩʢʫ ʟʘʜʣʷ, ʟʦʢʨʝʤʘ, ʤʦʞʣʠʚʦʩʪ̔ ʘʜʝʢʚʘʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʘʢʨʦʬʘʫʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ 

[346].  

Hydrozoa (ʛʽʜʨʦʾʜʥʽ ʧʦʣʽʧʠ). ɺ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ 

ʌ.ɼ.Áʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʦʛʦ [130] ʥʘʚʝʜʝʥʠʡ Polypodium hydriforme Ussow, ʱʦʜʦ 

ʷʢʦʛʦ ʚ ʪʝʢʩʪʽ ʨʦʙʦʪʠ ʫʢʘʟʘʥʦ ʘʨʝʘʣ ʚ ʤʝʞʘʭ ʜʝʣʴʪ ɺʦʣʛʠ, ɼʦʥʫ ʪʘ ʚ ʧʦʥʠʟʟʽ ɼʥʽʧʨʘ. 

ɾʦʜʥʦʾ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʾ ʟʥʘʭʽʜʢʠ ʮʴʦʛʦ ʧʦʣʽʧʫ ʚʧʨʦʜʦʚʞ 70-ʪʠ ʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʥʝʤʘʻ, ʡʤʦʚʽʨʥʦ ʮʝʡ ʚʠʜ ʚʽʜʩʫʪʥʽʡ ʚ ʨʝʛʽʦʥʽ. ʊʘʢʦʞ, ʥʘʚʝʜʝʥʠʡ ʫ 

ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʟʚʝʜʝʥʥʷʭ ʚʠʜ Odessia (Moerisia) maeotica (Ostroumoff) ʥʝ ʙʫʚ 

ʚʠʷʚʣʝʥʠʡ ʞʦʜʥʠʤ ʟ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ, ʱʦ ʩʪʘʚʠʪʴ 

ʧʽʜ ʩʫʤʥʽʚʠ ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ ʚ ʨʝʛʽʦʥʽ. 
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Bryozoa (ʤʦʭʫʚʘʪʢʠ). Plumatella emarginata Allmann, ʷʢʘ ʧʨʠʚʝʜʝʥʘ ʫ 

ʟʚʝʜʝʥʥʽ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219], ʥʝ ʻ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʤ ʨʝʣʽʢʪʦʤ, ʘ ʤʘʻ ʚʩʝʩʚʽʪʥʻ 

ʧʦʰʠʨʝʥʥʷ [19, 26, 27]. ʇʨʠʯʦʤʫ, ʮʝ ʥʝ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʤʽʥ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ, ʷʢ, ʥʘʧʨʠʢʣʘʜ ʫ ʤʦʣʶʩʢʽʚ ʨ. Dreissena [217], ʘ ʚʽʜʧʦʚʽʜʘʻ ʽʩʪʦʨʠʯʥʦʤʫ 

ʘʨʝʘʣʫ ʚʠʜʫ. 

Polychaeta (ʙʘʛʘʪʦʱʝʪʠʥʢʦʚʽ ʯʝʨʚʠ). ɺʽʜʥʦʩʥʦ ʧʦʭʦʜʞʝʥʥʷ Manayunkia 

caspica Annenkova ʌ.ɼ. ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʠʡ [130] ʟʘʟʥʘʯʘʚ, ʱʦ ʮʝʡ ʚʠʜ ʥʘʣʝʞʠʪʴ 

ʜʦ ʘʨʢʪʠʯʥʠʭ ʬʦʨʤ. ʆʜʥʘʢ ɺ.ɺ. ʇʦʣʽʱʫʢ [165], ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʧʨʘʮʶ 

ɻ.ɺ.Áʃʦʩʦʚʩʴʢʦʾ [100], ʜʦʜʘʚ ʡʦʛʦ ʜʦ ʧʝʨʝʣʽʢʫ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʘʨʢʪʠʯʥʠʭ ʪʘ ʙʘʣʪʽʡʩʴʢʠʭ ʚʠʜʽʚ ʚ 

ʘʟʦʚʦ-ʯʦʨʥʦʤʦʨʩʴʢʠʡ ʙʘʩʝʡʥ ʧʽʜ ʯʘʩ ʅʦʚʦ-ʂʘʩʧʽʡʩʴʢʦʾ ʪʨʘʥʩʛʨʝʩʽʾ [249], ʱʦ ʜʦʙʨʝ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʛʽʧʦʪʝʟʦʶ, ʷʢʘ ʙʫʣʘ ʨʘʥʽʰʝ ʚʠʢʘʟʘʥʘ ʌ.ɼ.Áʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʠʤ 

[130]. ʗʢ ʧʨʠʢʣʘʜ ʚʠʜʫ, ʱʦ ʟʜʽʡʩʥʠʚ ʪʘʢʝ ʧʨʦʥʠʢʥʝʥʥʷ ʥʠʤ ʥʘʚʝʜʝʥʘ M. caspica 

[130]. ʆʜʥʘʢ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʽʥʰʫ ʪʦʯʢʫ ʟʦʨʫ ʽ, ʷʢ ʽ ʨʘʥʽʰʝ, 

ʚʽʜʥʦʩʷʪʴ M.Ácaspica ʜʦ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʨʝʣʽʢʪʽʚ [258]. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʠʱʝʩʢʘʟʘʥʽ ʧʨʦʪʠʨʽʯʯʷ, ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʣʶʯʠʪʠ ʮʝʡ ʚʠʜ ʟʽ ʩʧʠʩʢʽʚ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

Olygochaeta (ʤʘʣʦɦʝʪʠʥʢʦʚʽ ʯʝʨʚʠ). ʊ.ɸ. ʍʘʨʯʝʥʢʦ [219] ʨʦʟʰʠʨʠʚ ʩʧʠʩʦʢ 

ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ ʫ ʩʢʣʘʜʽ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʟʘ 

ʨʘʭʫʥʦʢ Paranais litoralis (Muller), Nais elinguis Muller ʪʘ Isochaetides michaelseni 

(Lastockin), ʦʜʥʘʢ ʜʦ ʥʴʦʛʦ ʞʦʜʝʥ ʜʦʩʣʽʜʥʠʢ ʮʽ ʦʨʛʘʥʽʟʤʠ ʜʦ ʨʝʣʽʢʪʦʚʦʾ ʬʘʫʥʠ ʥʝ 

ʚʽʜʥʦʩʠʚ. ɹʽʣʴʰʝ ʪʦʛʦ, ʩʫʜʷʯʠ ʟ ʚʠʟʥʘʯʥʠʢʘ ʆ.ɺ.Áʏʝʢʘʥʦʚʩʴʢʦʾ [230], ʚʩʽ ʮʽ ʚʠʜʠ 

ʤʘʶʪʴ ʚʩʝʩʚʽʪʥʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʽ ʂʘʩʧʽʡʩʴʢʝ ʤʦʨʝ, ʱʦ, ʤʘʙʫʪʴ, ʽ 

ʩʧʨʠʯʠʥʠʣʦ ʧʦʤʠʣʢʫ.  

ɺ.ɺ. ʇʦʣʽʱʫʢʦʤ [165] ʚ ʪʝʢʩʪʽ ʤʦʥʦʛʨʘʬʽʾ ʫ ʩʢʣʘʜʽ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ 

Oligochaeta ʜʣʷ ʥʠʞʥʴʦʛʦ ɼʫʥʘʶ ʚʢʘʟʘʥʠʡ Tubifex svirenkoi ʙʝʟ ʟʘʟʥʘʯʝʥʥʷ ʘʚʪʦʨʘ, 

ʦʜʥʘʢ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʥʘʚʝʜʝʥʝ ʽʥʘʢʰʝ ʥʘʧʠʩʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ Tubifex 

swirenkowi Jaroschenko. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʘ ʪʘʢʦʞ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʠʯʝʪʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʜʦ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʩʫʪʥʽ, 

ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʣʶʯʠʪʠ ʡʦʛʦ ʟ ʾʭ ʧʝʨʝʣʽʢʫ.  
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Gastropoda (ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ). ʊ.ɸ. ʍʘʨʯʝʥʢʦ [219] ʚʢʣʶʯʘʻ ʜʦ ʩʢʣʘʜʫ 

ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ Theodoxus danubialis (Pfeiffer). ʆʜʥʘʢ ʚ ʌʘʫʥʽ ʋʢʨʘʾʥʠ [5] 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʘʨʝʘʣ ʮʴʦʛʦ ʚʠʜʫ ʦʙʤʝʞʫʻʪʴʩʷ ʩʝʨʝʜʥʽʡ ɼʫʥʘʻʤ, ʘ ʚʩʽ ʟʥʘʭʽʜʢʠ 

T. danubialis ʚʽʜʦʤʽ ʟʽ ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʚʽʨʦʛʽʜʥʦ, ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʰʦʛʦ ʚʠʜʫ 

T.Ádonasteri Lindcholm, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʬʘʫʥʠ ʇʽʚʥʽʯʥʦ-ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ 

ʧʨʦʚʽʥʮʽʾ ʇʦʥʪʦ-ʂʘʩʧʽʡʩʴʢʦʾ ʩʦʣʦʥʫʚʘʪʦʾ ʦʙʣʘʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʩʪʘʥʥʽʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʘʣʣʦʟʠʤʥʦʾ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʫʩʽʭ 

ʚʠʜʽʚ ʨʦʜʫ Theodoxus ʚ ʜʝʣʴʪʽ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʣʠʰʝ ʜʚʘ ï 

T.Áfluviatilis ʪʘ T.Ádanubialis [55]. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʭʽʜʢʠ T. donasteri, ʘ ʪʘʢʦʞ 

T.Áeuxcinus (Clessin), ʷʢʠʡ ʥʘʚʦʜʠʪʴʩʷ ʚ ʨʦʙʦʪʘʭ ɺ.ɺ. ʇʦʣʽʱʫʢʘ ʪʘ ɺ.ɺ. ʐʝʧʠ [165, 

167] ʽ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219], ʚ ʜʝʣʴʪʽ ʧʦʤʠʣʢʦʚʽ. 

ʑʝ ʌ.ɼ. ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʠʡ [130] ʚʽʜʤʽʯʘʚ, ʱʦ Th. danubialis ʻ 

ʜʫʥʘʡʩʴʢʠʤ ʧʨʽʩʥʦʚʦʜʥʠʤ ʝʥʜʝʤʽʢʦʤ. ɺʽʥ ʪʘʢʦʞ ʚʢʘʟʫʚʘʚ ʥʘ ʪʝ, ʱʦ ʚ ʙʘʩʝʡʥʽ 

ɼʫʥʘʶ ʤʝʰʢʘʻ ʮʽʣʘ ʛʨʫʧʘ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʥʜʝʤʽʯʥʠʭ ʯʝʨʝʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ, ʜʦ 

ʷʢʠʭ, ʢʨʽʤ T. danubialis, ʥʘʣʝʞʘʪʴ Borystenia (Valvata) naticina (Menke), Lithoglyphus 

naticoides (C. Pfeiffer), Esperiana (Fagotia) esperi (F®russac) ̔  Microcolpia daudebartii 

(Prevost) (Fagotia acicularis (Ferussac)), ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʽʷʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʢʘʩʧʽʡʩʴʢʦʾ ʘʚʪʦʭʪʦʥʥʦʾ ʬʘʫʥʠ. ɺ ʌʘʫʥʽ ʋʢʨʘʾʥʠ [5] ʧʨʠ ʦʧʠʩʽ ʧʝʨʰʠʭ ʜʚʦʭ ʚʠʜʽʚ 

ʾʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ ʥʝ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʘ ʜʚʘ ʦʩʪʘʥʥʽʭ ï ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽ. 

ʄ.ʆ. ʉʦʥ [195] ʚʽʜʤʽʯʘʻ, ʱʦ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʪʘ ʧʽʜʚʠʜʽʚ ʨʦʜʽʚ Fagotia, Microcolpia, 

Lithoglyphus ʽ Borystenia ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʽʙʥʽʩʪʴ ʚ ʭʘʨʘʢʪʝʨʽ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʪʘ ʝʢʦʣʦʛʽʾ ʟ ʦʣʽʛʦʛʘʣʠʥʥʠʤʠ ʧʨʽʩʥʦʚʦʜʥʠʤʠ ʝʥʜʝʤʽʢʘʤʠ, ʘʣʝ ʽʩʪʦʨʽʷ ʬʦʨʤʫʚʘʥʥʷ 

ʮʠʭ ʛʨʫʧ ʨʽʟʥʘ, ʪʦʤʫ ʚʢʣʶʯʝʥʥʷ ʮʠʭ ʚʠʜʽʚ ʫ ʩʢʣʘʜ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʨʝʣʽʢʪʦʚʦʾ 

ʬʘʫʥʠ ʻ ʧʦʤʠʣʢʦʚʠʤ. ʂʨʽʤ ʪʦʛʦ, ʗ.ɯ. ʉʪʘʨʦʙʦʛʘʪʦʚ [199] ʚʽʜʥʦʩʠʪʴ ʚʩʽ 

ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʜʠ ʜʦ ɼʫʥʘʡʩʴʢʦ-ɼʦʥʩʴʢʦʾ ʇʨʦʚʽʥʮʽʾ ʇʘʣʝʘʨʢʪʠʯʥʦʾ ʦʙʣʘʩʪʽ. 

ʊʦʤʫ, ʤʠ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʣʶʯʝʥʥʷ ʮʠʭ ʚʠʜʽʚ ʟʽ ʩʢʣʘʜʫ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. 

ɺ ʧʝʨʝʣʽʢʘʭ ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165], ɺ.ɺ. ʇʦʣʽʱʫʢʘ ʪʘ ɺ.ɺ. ʐʝʧʠ [167], ʘ ʪʘʢʦʞ 

ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219] ʥʘʚʝʜʝʥʽ ʚʠʜʠ Hydrobiidae Caspiohydrobia eishcwaldiana (Golic. 

et Starob.) ʪʘ Clathrocaspia logvinenkoi (Golikov & Starobogatov) (Caspia logvinenkoi 
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(Golic. et Starob.)), ʷʢʽ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʴ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ. 

ʆʜʥʘʢ, ʞʦʜʥʠʭ ʜʦʢʫʤʝʥʪʘʣʴʥʠʭ ʩʚʽʜʯʝʥʴ ʮʴʦʤʫ ʥʝ ʽʩʥʫʻ, ʪʦʤʫ ʚʚʘʞʘʻʤʦ ʚʚʝʜʝʥʥʷ 

ʮʠʭ ʜʚʦʭ ʚʠʜʽʚ ʜʦ ʧʝʨʝʣʽʢʫ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʨʝʛʽʦʥʫ ï ʟʘʚʯʘʩʥʠʤ. 

Bivalvia (ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ). ɺ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165] ʥʘʚʝʜʝʥʠʡ ʚʠʜ Hypanis caspia ʙʝʟ ʟʘʟʥʘʯʝʥʥʷ 

ʘʚʪʦʨʘ, ʷʢʠʡ ʟʘ ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʘʪʠʢʦʶ [410] ʻ ʩʠʥʦʥʽʤʦʤ Monodacna caspia 

(Eichwald). ɺ ʟʘʛʘʣʴʥʦʤʫ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʮʝʡ ʚʠʜ ʚʽʜʩʫʪʥʽʡ, ʘʣʝ 

ʥʘʚʝʜʝʥʠʡ ʽʥʰʠʡ (Hypanis caspia grossui Scarlato & Starobogatov), ʷʢʠʡ ʻ ʩʠʥʦʥʽʤʦʤ 

Monodacna pontica Eichwald. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʞʦʜʥʠʤʠ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʽʩʥʫʚʘʥʥʷ Monodacna caspia (Eichwald) ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ ʥʝ 

ʧʽʜʪʚʝʨʜʞʝʥʦ, ʮʝʡ ʚʠʜ ʜʦ ʧʝʨʝʣʽʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʨʝʛʽʦʥʫ, ʡʤʦʚʽʨʥʦ, 

ʧʦʪʨʘʧʠʚ ʧʦʤʠʣʢʦʚʦ. ʑʦʜʦ ʟʘʟʥʘʯʝʥʠʭ ʚ ʧʝʨʝʣʽʢʘʭ ɺ.ɺ.Áʇʦʣʽʱʫʢʘ [165], ɺ.ɺ. 

ʇʦʣʽʱʫʢʘ ʪʘ ɺ.ɺ. ʐʝʧʠ [167] ʽ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219] Hypanis yalpugensis (Borcea), 

Hypanis luciae (Borcea), ʘ ʪʘʢʦʞ ʟʥʘʭʽʜʦʢ ʮʴʦʛʦ ʚʠʜʫ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ, ʟʘʟʥʘʯʠʤʦ, 

ʱʦ ʟʛʽʜʥʦ ʦʩʪʘʥʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʦʥʠ ʻ ʤʦʣʦʜʰʠʤʠ ʩʠʥʦʥʽʤʘʤʠ Monodacna 

colorata (Eichwald) [408]. Hypanis dolosmiana (Borcea) ʻ ʚ ʧʝʨʝʣʽʢʘʭ ɺ.ɺ. ʇʦʣʽʱʫʢʘ 

[165], ɺ.ɺ. ʇʦʣʽʱʫʢʘ ʪʘ ɺ.ɺ.Áʐʝʧʠ [167] ʽ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219], ʦʜʥʘʢ ʟʥʘʭʽʜʢʠ 

ʮʴʦʛʦ ʚʠʜʫ ʚ ʨʝʛʽʦʥʽ ï ʚʽʜʩʫʪʥʽ, ʢʨʽʤ ʪʦʛʦ ʛʦʣʦʪʠʧ ʮʴʦʛʦ ʪʘʢʩʦʥʫ, ʟʛʽʜʥʦ WoRMS 

[410] ʻ ʥʝʷʩʥʠʤ ʘʙʦ ʩʫʤʥʽʚʥʠʤ (nomen dubium), ʪʦʤʫ ʧʨʦʧʦʥʫʻʤʦ ʮʝʡ ʚʠʜ ʜʦ ʡʦʛʦ 

ʘʢʪʫʘʣʴʥʠʭ ʟʥʘʭʽʜʦʢ ʪʘ ʦʧʠʩʫ ʟ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʨʝʛʽʦʥʫ 

ʚʠʢʣʶʯʠʪʠ. 

Crustacea (ʨʘʢʦʧʦʜʽʙʥʽ). ɼʦ ʧʝʨʝʣʽʢʫ ʊ.ɸ. ʍʘʨʯʝʥʢʦ [219] ʙʫʣʦ ʧʦʤʠʣʢʦʚʦ 

ʚʢʣʶʯʝʥʦ Corophium volutator (Pallas), ʷʢʠʡ ʻ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʠʤ ʚʩʝʣʝʥʮʝʤ [14].  

ʋ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʧʝʨʝʣʽʢʘʭ ʜʣʷ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚʢʘʟʘʥʘ ʤʽʟʠʜʘ Hemimysis 

serrata Bacescu, ʦʜʥʘʢ ʥʘʪʫʨʥʠʭ ʟʥʘʭʽʜʦʢ ʮʴʦʛʦ ʨʽʜʢʽʩʥʦʛʦ ʚʠʜʫ [231] ʟʘ ʙʘʛʘʪʦʨʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʙʫʣʦ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʢʣʶʯʠʪʠ H. serrata ʜʦ ʧʝʨʝʣʽʢʫ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʨʝʛʽʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʽ ʩʢʣʘʜʫ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʚʠʢʣʶʯʠʣʠ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: 
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ï ʢʦʩʤʦʧʦʣʽʪʠʯʥʽ: P. emarginata [19, 27], P. litoralis, N. elinguis, I. michaelseni 

[230];  

ï ʩʫʧʝʨʝʯʣʠʚʽ, ʱʦ ʤʘʶʪʴ ʩʫʤʥʽʚʠ ʧʨʦ ʾʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ: M. 

caspiʩa [130, 249],  

ï ʷʢʽ ʧʦʤʠʣʢʦʚʦ ʚʥʝʩʝʥʽ ʜʦ ʧʝʨʝʣʽʢʫ: ʧʨʽʩʥʦʚʦʜʥʠʡ ʜʫʥʘʡʩʢɹʠʡ ʝʥʜʝʤʽʢ 

T. danubialis [130], ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʘ Amphipoda C. volutator [14, 130] ʪʘ ʝʥʜʝʤʽʢ 

ʏʦʨʥʦʛʦ ʤʦʨʷ T. swirenkowi [258] 

ï ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ʧʝʨʝʣʽʢʘʭ, ʘʣʝ ʞʦʜʥʦʛʦ ʨʘʟʫ ʥʝ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʦʥʠʟʟʽ ɼʫʥʘʶ: Polypodium hydriforme Ussow, 

Odessia (Moerisia) maeotica (Ostroumoff), Caspiohydrobia eishcwaldiana (Golic. et 

Starob.) ʪʘ Clathrocaspia logvinenkoi (Golikov & Starobogatov) (Caspia logvinenkoi 

(Golic. et Starob.)), Monodacna caspia (Eichwald), Hypanis dolosmiana (Borcea), 

Hemimysis serrata Bacescu. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʭʦʜʞʝʥʥʷ ʥʠʟʢʠ ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʰʠʨʠʪʠ ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ. 

ʊʘʢ, ʤʦʭʫʚʘʪʢʘ Victorella pavida Saville-Kent, ʙʫʣʘ ʟʘʷʚʣʝʥʘ ʷʢ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʠʡ ʨʝʣʽʢʪ ʌ.ɼ. ʄʦʨʜʫʭʘʻʤ-ɹʦʣʪʦʚʩʴʢʠʤ [130] ʪʘ ʊ.ɸ. ʍʘʨʯʝʥʢʦ [219], 

ʧʨʦʪʝ ɺ.ɺ. ʇʦʣʽʱʫʢ [165] ʚʢʘʟʫʚʘʚ, ʱʦ ʮʝʡ ʚʠʜ ʻ ʢʦʩʤʦʧʦʣʽʪʦʤ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ [26, 27], ʱʦ V. pavida, ʧʦʨʫʯ ʟ Paludicella articulata 

(Ehrenberg) ʥʘʣʝʞʘʪʴ ʜʦ ʤʝʟʦʣʽʤʥʠʯʥʠʭ (ʘʚʪʦʭʪʦʥʥʠʭ) ʚʠʜʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʘʙʦʨʠʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ ʇʦʥʪʦ-ʂʘʩʧʽʡʩʴʢʦʾ ʩʦʣʦʥʫʚʘʪʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ 

ʚʢʣʶʯʝʥʥʷ V.Ápavida, P. articulata, ̫ ʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʟ ʢʽʥʮʷ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʽ ʧʦ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʚ ʧʝʨʝʣʽʢ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ ʧʦʥʠʟʟʷ 

ɼʫʥʘʶ ʻ ʮʽʣʢʦʤ ʜʦʨʝʯʥʠʤ.  

ʊʘʢʦʞ ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʜʦʧʦʚʥʠʣʠ ʧʝʨʝʣʽʢ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ 

ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʚʠʜʘʤʠ, ʷʢʠʭ ʨʝʻʩʪʨʫʚʘʣʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʨʝʛʽʦʥʽ, ʘʣʝ ʷʢʽ ʽʟ ʥʝʟʨʦʟʫʤʽʣʠʭ ʧʨʠʯʠʥ ʥʝ ʙʫʣʠ ʟʘʟʥʘʯʝʥʽ ʫ ʟʘʟʥʘʯʝʥʠʭ ʟʚʝʜʝʥʥʷʭ 

[130, 165, 167, 219]: Gmelinopsis tubercullata G.ʆ. Sars, Volgocuma telmatophora 

Derzhavin, Cystobranchus fasciatus (Kollar), Shablogammarus subnudus (G.O. Sars), 
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Amathillina cristata G.O. Sars, Dikerogammarus bispinosus Martynov, Pseudocuma 

gracile Sars, Echinogammarus trichiatus (Martynov).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʢʨʘʾʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʩʢʣʘʜʘʶʪʴ 90 ʚʠʜʽʚ 

(ʜʦʜʘʪʦʢ ɺ, ʨʠʩ. 4.10), ʟ ʷʢʠʭ ʚ ʜʝʣʴʪʽ ɼʫʥʘʶ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ Hypanis plicata 

(Eichwald) ʪʘ Clessiniola variabilis (Eichwald) (ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʽʣʴʢʠ ʚ ʧʨʠʜʫʥʘʡʩʴʢʠʭ 

ʚʦʜʦʡʤʘʭ). ɺ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʤʘʣʠ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʘʢ, ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʌ.ɼ.Áʄʦʨʜʫʭʘʡ-

ɹʦʣʪʦʚʩʴʢʦʛʦ [130] ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʤʝʰʢʘʚ 61 ʚʠʜ. ɺ.ɺ. 

ʇʦʣʽʱʫʢ [165] ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʚ ʮʝʡ ʧʝʨʝʣʽʢ ʟʘ ʨʘʭʫʥʦʢ Bivalvia, Gastropoda ʠ 

Oligochaeta ʜʦ 86 ʚʠʜʽʚ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʢʦʨʠʛʫʚʘʚʰʠ ʡʦʛʦ ʜʦ 87 ʚʠʜʽʚ [167]. 

ʇʝʨʝʣʽʢ ʊ.ɸ. ʍʘʨʯʝʥʢʘ [219] ʥʘʨʘʭʦʚʫʚʘʚ 90 ʚʠʜʽʚ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʦʛʦ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʪʘʢʘ ʞ ʩʘʤʘ ʮʠʬʨʘ ʽ ʟʘ ʥʘʰʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʭʦʯʘ ʚʥʫʪʨʽʰʥʻ ʡʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ 

ʊ.ɸ. ʍʘʨʯʝʥʢʦ [219]. 

 

ʈʠʩ. 4.10. ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʩʢʣʘʜ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ 

ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʥʠʟʟʷ ɼʫʥʘʶ 
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ɿʤʽʥʠ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ 

ʟʘ ʫʧʦʨʷʜʢʦʚʘʥʠʤ ʧʝʨʝʣʽʢʦʤ ʟʘ ʧʝʨʽʦʜ ʟ ʢʽʥʮʷ 40-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʦ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.10. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʧʨʦʜʦʚʞ 

ʜʦʩʣʽʜʞʝʥʴ ʭʦʯʘ ʡ ʤʘʣʘ ʧʝʚʥʽ ʟʤʽʥʠ, ʟʫʤʦʚʣʝʥʽ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʫʙôʻʢʪʠʚʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʚ ʮʽʣʦʤʫ 

ʜʦʚʦʣʽ ʩʪʘʙʽʣʴʥʘ: 59 ʚʠʜʽʚ ʚ ʢʽʥʮʽ 40-ʭ ʨʦʢʽʚ ʽ 58 ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ. 

ʇʝʚʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ 

ʩʢʣʘʜʫ ʦʢʨʝʤʠʭ ʛʨʫʧ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʩʤ. 

ʪʘʙʣ. 4.10). ʊʘʢ, ʥʘʤʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʤʽʯʝʥ ̔ʣʠʰʝ ʜʚʘ ʚʠʜʠ ʨʦʜʫ Paranais (ʜʠʚ. 

ʜʦʜʘʪʦʢ ɺ), ʜʦ ʪʦʛʦ ʞ ʚ ʥʘʰʠʭ ʟʙʦʨʘʭ ʚʽʜʩʫʪʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨ. Potamothrix.  

ʊʘʙʣʠʮʷ 4.10 

ɹʘʛʘʪʦʨʽʯʥʽ ʟʤʽʥʠ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʜʝʣʴʪʠ ɼʫʥʘʶ. 

ʊʘʢʩʦʥʠ 

ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʇʝʨʽʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

1948-1950 

[114] 

1963-1969 

[67, 165] 

1972-1977 

[133] 

1987-1998 

[16, 37, 219] 

2002ï

2018 

Hydrozoa - 1 - 1 1 

Bryozoa - 1 - 1 2 

Bivalvia 3 3 3 3 3 

Gastropoda 2 2 3 - - 

Polychaeta 2 2 2 2 2 

Oligochaeta 6 - 5 - 2 

Hirudinea - - - 2 3 

Decapoda 1 1 1 - 1 

Mysida 7 5 9 3 6 

Corophiidae 4 2 3 5 6 

Gammaridae 26 16 25 14 23 

Isopoda 1 - 1 1 1 

Cumacea 7 6 8 6 8 

ɿʘʛʘʣʦʤ 59 39 60 38 58 
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ʆʩʪʘʥʥʽ ʟʥʘʭʽʜʢʠ ʯʝʨʝʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ 

ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ ʜʘʪʦʚʘʥʽ 70-ʤʠ ʨʦʢʘʤʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʙʫʣʠ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ Theodoxus pallasi, Caspiohydrobia convexa, Laevicaspia ismailensis  ̔

Laevicaspia lincta. ʄʦʞʣʠʚʦ, ʟʥʠʢʥʝʥʥʷ ʮʠʭ ʤʦʣʶʩʢʽʚ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʩʘʧʨʦʙʥʦʩʪʽ ʚʦʜ, ʙʦ ʟ 80-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʦʥʠʟʟʷ ɼʫʥʘʶ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʧʝʨʝʚʘʞʥʦ ɓ-Ŭ-ʤʝʟʦʩʘʧʨʦʙʥʽ [311, 312], ʪʦʜʽ ʷʢ ʤʦʣʶʩʢʠ 

Caspiohydrobia ʪʘ Laevicaspia ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʦʣʽʛʦ-ɓ-ʤʝʟʦʩʘʧʨʦʙʥʠʤ ʚʦʜʘʤ, 

ʚʦʥʠ ʪʠʧʦʚʽ ʧʩʘʤʦʬʽʣʠ, ʯʫʪʣʠʚʽ ʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ [133]. 

ʇʝʚʥʽ ʟʤʽʥʠ ʚʽʜʟʥʘʯʝʥʽ ʱʦʜʦ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ 

ʧʽʜʨʦʜʠʥʠ Limnocardiinae. ʇʝʨʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʽʤʥʦʢʘʨʜʽʾʥ ʧʦʥʠʟʟʷ ɼʫʥʘʶ 

ʥʘʚʝʜʝʥʽ ʂ.Áʄʽʣʘʰʝʚʠʯʝʤ [120]. ʇʽʟʥʽʰʝ ɼ.Áɹʦʨʯʘ [261] ʦʧʠʩʘʚ ʩʢʣʘʜ ʣʽʤʥʦʢʘʨʜʽʾʥ 

ʨʫʤʫʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ. ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʠʡ [114] ʥʘʚʦʜʠʪʴ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʘʩʪʠʥʠ ʧʦʥʠʟʟʷ ɼʫʥʘʶ ʪʘ ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʚʦʜʦʡʤ ʜʚʘ ʚʠʜʠ ʣʽʤʥʦʢʘʨʜʽʾʥ Hypanis 

(Monodacna) pontica (Eichwald) ʠ Adacna laeviuscula (Eichwald) (Hypanis laeviuscula 

fragilis (Mil.) ), ʧʨʠʯʦʤʫ ʧʝʨʰʠʡ ʜʦʤʽʥʫʚʘʚ ʫ ʩʢʣʘʜʽ ʜʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ 

ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʚʦʜʦʡʤ. ʋ ʚʦʜʦʪʦʢʘʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ ʮʽ ʤʦʣʶʩʢʠ ʥʝ ʤʘʣʠ 

ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʭʦʯʘ ʡ ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʚ ʂʽʣʽʡʩʴʢʦʤʫ, 

ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʦʤʫ, ʆʯʘʢʽʚʩʴʢʦʤʫ ʪʘ ɹʽʣʛʦʨʦʜʩʴʢʦʤʫ ʨʫʢʘʚʘʭ [114]. ɺ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘ ʩʚʽʜʯʝʥʥʷʤʠ ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165] ʚ 60-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ 

ʂʽʣʽʡʩʴʢʽʡ ʜʝʣʴʪʽ (ʟʦʢʨʝʤʘ ʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʚʦʜʦʡʤʘʭ) ʙʫʣʘ ʧʨʠʩʫʪʥʷ 

Monodacna colorata (Eichwald). ɺ ʧʝʨʝʣʽʢʘʭ ʊ.ɻ. ʄʦʨʦʟ [133] ʜʣʷ ʜʝʣʴʪʠ ʥʘʚʦʜʪ̫ʴʩʷ 

ʣʠʰʝ ʚʠʜʠ ʨ. Monodacna, ʘ ʨ. Adacna ï ʚʽʜʩʫʪʥʽʡ.  

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ A. laeviuscula ʚ 

2007 ʨʦʮʽ ʚ ʂʽʣʽʡʩʴʢʦʤʫ ʨʫʢʘʚʽ (21 ʢʤ) ʧʽʜ ʯʘʩ ʜʨʫʛʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʝʢʩʧʝʜʠʮʽʾ (JDSï

2) ʧʦ ʚʠʚʯʝʥʥʶ ɼʫʥʘʶ, ʷʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʽʜ ʝʛʽʜʦʶ ICPDR [308]. 

Dreissena rostriformis bugensis, ʷʢʘ ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʚ 60-ʭ ʨʦʢʘʭ ɺ.ɺ. 

ʇʦʣʽʱʫʢʦʤ [165], ʜʦ 2004 ʨʦʢʫ ʚ ɼʫʥʘʾ ʟʘʬʽʢʩʦʚʘʥʘ ʥʝ ʙʫʣʘ, ʧʦʪʽʤ ʾʾ ʟʥʘʡʰʣʠ ʚ 

ʨʫʤʫʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ [355], ʘ ʧʦʯʠʥʘʶʯʠ ʟ 2008 ʨ., ʚʦʥʘ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʨʠʩʫʪʥʷ ʚ ʥʘʰʠʭ ʟʙʦʨʘʭ ʟ ʜʝʣʴʪʠ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ [344]. 



125 

 

ɼʦʩʠʪʴ ʰʠʨʦʢʦ ʫ ʩʢʣʘʜʽ ʬʘʫʥʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʘʢʦʧʦʜʽʙʥʽ ʨʦʜʠʥʠ Gammaridae, ʦʜʥʘʢ ʟ 33 ʪʘʢʩʦʥʽʚ, ʥʘʚʝʜʝʥʠʭ ʚ ʧʝʨʝʣʽʢʫ, ʪʽʣʴʢʠ 

9 ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 50 ʨʦʢʽʚ: Echinogammarus ischnus, 

Gmelina costata, Dikerogammarus haemobaphes, Dikerogammarus villosus, 

Obesogammarus crassus, Pontogammarus robustoides, Euxinia sarsi, Obesogammarus 

obesus, Euxinia maeoticus. ʇʦʯʠʥʘʶʯʠ ʟ 40-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʜʝʣʴʪʽ 

ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ Cargiophilus baeri ʪʘ Paraniphargoides 

motasi. Gmelinopsis tuberculata ʚʽʜʤʽʯʝʥʠʡ ʣʠʰʝ ʫ 70-ʭ ʨʦʢʘʭ ʍʍ ʩʪ. [133], ʘ 

Iphiginella acanthopoda ʽ Shablogammarus subnudusï ʫ 80-ʭ ʨʦʢʘʭ ʍʍ ʩʪ. [16, 37]. 

ʄʽʟʠʜʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʘʡʙʽʣʴʰʠʤ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚ ʜʝʣʴʪʽ 

ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʚ 70-ʪʽ ʨʦʢʠ, ʪʦʜʽ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 8 ʟ 10 ʚʠʜʽʚ ʮʠʭ 

ʨʘʢʦʧʦʜʽʙʥʠʭ (ʜʠʚ. ʪʘʙʣ. 3.10). ʅʘʤʠ ʚ 2003ï2018 ʟʥʘʡʜʝʥʦ 6 ʟ ʥʠʭ. ʇʦʩʪʽʡʥʦ ʚ 

ʜʝʣʴʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ Limnomysis benedeni ʪʘ Paramysis bakuensis (Paramysis baeri 

bispinosa). ɺʽʜʦʤʦʩʪʽ ʧʨʦ Paramysis baeri ʟʘʟʥʘʯʝʥʽ ʣʠʰʝ ʚ 40-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ [114], ʘ Hemimysis anomala ï ʚ 70-ʭ [133].  

ʊʘʢʦʞ ʫ ʩʢʣʘʜʽ ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 4 ʚʠʜʠ 

ʢʫʤʦʚʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ï Schizorhamphus eudorelloides, Schizorhamphus 

scabriusculus, Pterocuma pectinatum ʪʘ Pseudocuma graciloides, ʪʦʜʽ ʷʢ Caspiocuma 

campylaspoides ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʣʠʰʝ ʚ 60-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ [165], ʘ 

Volgacuma telmatophora ï ʚ 70-ʭ ʨʦʢʘʭ [133]. ɿ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʚ ʜʝʣʴʪʽ Pseudocuma laeve ʪʘ Pseudocuma tenuicauda.  

ɿʥʘʯʥʽ ʟʤʽʥʠ ʫ ʩʢʣʘʜʽ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʨʝʣʽʢʪʦʚʦʾ ʬʘʫʥʠ ʚʽʜʙʫʣʠʩ ̫ ʚ 

ʧʨʠʜʫʥʘʡʩʴʢʠʭ ʣʠʤʘʥʘʭ (ʜʠʚ. ʜʦʜʘʪʦʢ ɺ), ʪʘʢ ʟ 39 ʚʠʜʽʚ ʮʽʻʾ ʛʨʫʧʠ, ʥʘʚʝʜʝʥʠʭ ʚ 

ʨʦʙʦʪʽ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʦʛʦ [114], ʚ 50-ʭï60-ʭ ʨʦʢʘʭ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʣʠʰʝ 24 

[143, 165], ʘ ʚ 90-ʭ ï ʣʠʰʝ 13 [30, 31]. ʆʩʪʘʥʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [30, 31, 48] ʫ ʩʢʣʘʜʽ 

ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʛʽʜʨʦʾʜʥʠʭ ʧʦʣʽʧʽʚ, ʤʘʣʦʱʝʪʠʥʢʦʚʠʭ ʯʝʨʚʽʚ, 

ʯʝʨʝʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ, ʤʽʟʠʜ ʪʘ ʜʝʩʷʪʠʥʦʛʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ. ɿʥʘʯʥʦ ʟʤʝʥʰʠʣʦʩʴ 

ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʦʢʦʧʣʘʚʽʚ (ʟ 12 ʚʠʜʽʚ ʚ 40-ʭ ʨʦʢʘʭ ʜʦ 5 ï ʚ 90-ʭ), ʢʫʤʦʚʠʭ 

ʨʘʢʦʧʦʜʽʙʥʠʭ (ʟ 5 ʜʦ 2) ʪʘ ʢʦʨʦʬʽʾʜ (ʟ 4 ʜʦ 2). ɿʤʽʥʠʚʩʷ ʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʦʥʪʦ-
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ʢʘʩʧʽʡʩʴʢʠʭ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ. ɿ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʚ 90-ʭ ʨʦʢʘʭ 

ʟʫʩʪʨʽʯʘʣʘʩʴ ʣʠʰʝ Dreissena polymorpha. 

ɼʣʷ ʬʘʫʥʠ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʉʘʩʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʫʪʪʻʚʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ, ʾʭ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʟʨʦʩʣʦ ʟ 27 ʜʦ 34 ʚʠʜʽʚ 

(ʜʠʚ. ʜʦʜʘʪʦʢ ɺ). ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ (2008ï2018) ʥʘʤʠ ʥʝ ʟʥʘʡʜʝʥʽ ʨʝʣʽʢʪʦʚʽ ʧôʷʚʢʠ 

Caspiobdella fadejewi, ʤʘʣʦʱʝʪʠʥʢʦʚʽ ʯʝʨʚʠ Potamothrix vejdovskyi, ʯʝʨʝʚʦʥʦʛʽ 

ʤʦʣʶʩʢʠ Theodoxus pallasi, ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ Monodacna pontica ʪʘ Adacna 

laeviuscula, ʤʽʟʠʜʠ Paramysis bakuensis, Paramysis kessleri sarsi ʪʘ Paramysis 

lacustris tanaitica. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʚ 1986ï1987 ʨʨ. ʮʽ ʚʠʜʠ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʭʽʙʘ ʱʦ 

Caspiobdella fadejewi, ʙʫʣʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ, ʘ ʤʦʣʶʩʢʠ 

ʨʨ. Monodacna  ̔Adacna ʚʭʦʜʠʣʠ ʚ ʢʦʤʧʣʝʢʩ ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ [12]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʠʜʠ, ʷʢʽ ʨʘʥʽʰʝ ʪʫʪ ʥʝ ʟʫʩʪʨʽʯʘʣʠʩʴ: ʩʢʣʘʜ ʧʦʥʪʦ-

ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʚʦʜʦʩʭʦʚʠʱʽ ʧʦʧʦʚʥʠʚʩʷ ʤʦʭʫʚʘʪʢʘʤʠ Paludicella 

articulata, ʜʚʦʩʪʫʣʢʦʚʠʤʠ ʤʦʣʶʩʢʘʤʠ Dreissena rostriformis bugensis, ʜʚʦʤʘ ʚʠʜʘʤʠ 

ʢʦʨʦʬʽʾʜ Chelicorophium nobile ʽ C. chelicorne, ʙʦʢʦʧʣʘʚʘʤʠ Echinogammarus 

ischnus, Euxinia sarsi, Euxinia maeoticus, Compactogammarus compactus, 

Pontogammarus abbreviatus ʽ Stenogammarus similis, ʤʽʟʠʜʘʤʠ Limnomysis benedeni, 

Paramysis ullskyi ʪʘ Paramysis intermedia, ʘ ʪʘʢʦʞ ʢʫʤʦʚʠʤʠ ʨʘʢʦʧʦʜʽʙʥʠʤʠ 

Schizorhamphus scabriusculus. ʊʦʤʫ ʚ ʮʽʣʦʤʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʩʪʨʫʢʪʫʨʥʽ 

ʧʝʨʝʙʫʜʦʚʠ, ʬʘʫʥʘ ʙʝʟʭʨʝʙʝʪʥʠʭ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʘʩʠʮʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦʶ ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʥʪʦ-ʢʘʩʧʽʡʩʴʢʦʾ ʬʘʫʥʠ. 

4.3.4 ʏʫʞʦʨʽʜʥʽ ʬʘʫʥʽʩʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ 

ɺʞʝ ʚ ʧʝʨʰʠʭ ʬʘʫʥʽʩʪʠʯʥʠʭ ʦʛʣʷʜʘʭ (ʫʟʘʛʘʣʴʥʝʥʥʷʭ) ʟʥʘʭʦʜʷʪʴʩʷ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʯʫʞʦʨʽʜʥʠʭ ʬʘʫʥ. ʊʘʢ, ʚ ʨʦʙʦʪʽ ʆ. ʆʩʪʨʦʫʤʦʚʘ [154] ʻ ʟʛʘʜʢʠ 

ʧʨʦ ʧʣʘʩʪʠʥʢʠ Balanus (ʩʫʯʘʩʥʘ ʥʘʟʚʘ Amphibalanus improvisus (Darwin) (ʤʦʨʩʴʢʠʡ 

ʞʦʣʫʜʴ) ʩʝʨʝʜ ʟʘʣʠʰʢʽʚ ʤʦʨʩʴʢʦʾ ʬʘʫʥʠ ʥʘ ʜʽʣʷʥʮʽ ɼʫʥʘʶ ʥʠʞʯʝ ʤ.Áʂʽʣʽʷ. 

ʇʨʦʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʝʚʨʠʛʘʣʠʥʥʦʛʦ ʙʦʨʝʦ-ʧʘʮʠʬʽʯʥʦʛʦ ʚʠʜʫ Cirripedia ʚ ʏʦʨʥʝ 

ʤʦʨʝ ʚʽʜʙʫʣʦʩʴ ʚ ʩʝʨʝʜʠʥʽ ʍɯʍ ʩʪ. (1844 ʨ.) [251, 298], ʽ ʟ ʪʦʛʦ ʯʘʩʫ ʮʝʡ ʚʠʜ ʜʦʤʽʥʫʻ 

ʥʘ ʪʚʝʨʜʠʭ ʧʦʚʝʨʭʥʷʭ ʩʫʙʣʽʪʦʨʘʣʽ (ʩʢʘʣʠ, ʢʘʤʽʥʥʷ, ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, 
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ʯʝʨʝʧʘʰʢʠ ʤʦʣʶʩʢʽʚ, ʧʘʥʮʠʨʽ ʢʨʘʙʽʚ) [58]. ʇʦʯʠʥʘʶʯʠ ʟ ʨʦʙʦʪʠ 

ʖ.ʄ.Áʄʘʨʢʦʚʩʴʢʦʛʦ [114], A. improvisus ʻ ʧʦʩʪʽʡʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʝʨʝʣʽʢʫ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ. ɺʧʨʦʜʦʚʞ 

ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʥ ʚʽʜʟʥʘʯʝʥʠʡ ʫ ʩʢʣʘʜʽ ʜʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʝʧʽʬʘʫʥʠ ʪʘ 

ʬʽʪʦʬʽʣʴʥʦʾ ʬʘʫʥʠ ʚ ʟʘʪʦʢʘʭ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʝʣʴʪʠ (ʉʦʣʦʥʠʡ ʂʫʪ, ɹʘʜʢ̔ʘ ʂʫʪ 

(ʇʝʨʝʙʦʾʥʘ), ʐʘʙʦʰ ʂʫʪ), ʚ ʟʘʪʦʮʽ ɹʠʩʪʨʠʡ ʂʫʪ, ʚ ʛʠʨʣʽ ʨʫʢʘʚʘ ʎʠʛʘʥʢʘ ʪʘ ʥʘ ʰʧʠʣʽ 

ʜʘʤʙʠ ʇʂ ɻʉʍ ɼʫʥʘʡ-ʏʦʨʥʝ ʤʦʨʝ. 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ɺ.ɺ. ʇʦʣʽʱʫʢʘ [165] ʚ ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʽ, ʨʫʢʘʚʘʭ ʪʘ 

ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤʘʭ, ʘ ʪʘʢʦʞ ʚ ʻʨʠʢʘʭ ʪʘ ʧʣʘʚʥʝʚʠʭ ʚʦʜʦʡʤʘʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ 

ʙʫʣʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʽʚʥʽʯʥʦ-ʘʤʝʨʠʢʘʥʩʴʢʽ ʜʨʽʙʥʽ ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ 

Haitia (Physa) acuta Draparnard. ɺʩʝʣʝʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʥʘ ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʥʪʠʥʝʥʪ 

ʚʽʜʙʫʣʦʩʴ ʚ 1805 ʨ. [289] (ʮʠʪ. ʧʦ [288, 406]), ʧʽʩʣʷ ʯʦʛʦ ʚʠʜ ʜʫʞʝ ʰʚʠʜʢʦ 

ʨʦʟʧʦʚʩʶʜʠʚʩʷ ʧʦ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʤʫ ʨʝʛʽʦʥʫ, ʘ ʧʽʟʥʽʰʝ, ʙʽʣʴʰ ʧʦʚʽʣʴʥʦ, ʩʪʘʚ 

ʟôʷʚʣʷʪʠʩʴ ʚ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ [288]  

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʧʝʨʰʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ɼʫʥʘ ʁʅ. acuta ʤʝʰʢʘʻ 

ʚʟʜʦʚʞ ʚʩʽʻʾ ʪʝʯʽʾ  ʨʽʯʢʠ [307], ʘʣʝ ʚʧʨʦʜʦʚʞ ʜʨʫʛʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʡʦʛʦ 

ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʣʠʰʝ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ɼʫʥʘ ʁ [307]. ɼʦʩʪʦʚʽʨʥʦ ʚʽʜʦʤʦ ʧʨʦ 

ʧʦʧʫʣʷʮʽʾ ʮʠʭ ʤʦʣʶʩʢʽʚ ʟ ʉʝʨʙʽʾ [380], ɹʦʣʛʘʨʽʾ [403] ʪʘ ʈʫʤʫʥʽʾ [284]. ɺ 90-ʭ ʨʦʢʘʭ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʮʽ ʤʦʣʶʩʢʠ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʣʠʰʝ ʚ ʧʣʘʚʥʝʚʠʭ ʚʦʜʦʡʤʘʭ 

ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ [16]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅ. acuta ʻ ʧʦʩʪʽʡʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʬʘʫʥʠ ʟʘʨʦʩʪʝʡ ʨʫʢʘʚʽʚ (ʆʯʘʢʽʚʩʴʢʠʡ, ɺʦʩʪʦʯʥʠʡ ʪʘ ʂʽʣʽʡʩʴʢʠʡ) ʪʘ 

ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤ (ʟʘʪʦʢ ɹʠʩʪʨʠʡ ʂʫʪ, ɼʝʣʶʢʽʚ ʂʫʪ ʪʘ ʇʦʪʘʧʽʚ ʂʫʪ).  

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚ 40-ʭ ʨʦʢʘʭ ʄ.ʖ. ʄʘʨʢʦʚʩʴʢʠʤ [114] ʧʝʨʰʠʭ 

ʜʝʪʘʣʴʥʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʚ 

ʫʛʨʫʧʦʚʘʥʥʷʭ ʂʽʣʽʡʩʴʢʦʾ ʜʝʣʴʪʠ ɼʫʥʘʶ ʩʠʥʦ-ʽʥʜʽʡʩʴʢʦʛʦ ʚʠʜʫ Oligochaeta 

Branchiura sowerbyi (Beddard) [213], ʚʩʝʣʝʥʥʷ ʷʢʦʛʦ ʥʘ ʚ̒ʨʦʧʝʡʩʴʢʠʡ ʢʦʥʪʠʥʝʥʪ 

ʚʽʜʙʫʣʦʩʴ ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪ. [256]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʥʥʽʭ ʢʦʤʧʣʝʢʩʥʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʙʩʪʝʞʝʥʴ ɼʫʥʘ ʁB. sowerbyi ̒  ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ 

ʚʠʜʽʚ Oligochaeta ʫʟʜʦʚʞ ʚʩʽʻʾ ʨʽʯʢʠ [252]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ B. 

sowerbyi ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʨʫʢʘʚʘʭ ɺʦʩʪʦʯʥʠʡ, ʉʪʘʨʦʩʪʘʤʙʫʣʴʩʴʢʠʡ ʪʘ ʆʯʘʢʽʚʩʴʢʠʡ, 
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ʧʨʦʪʦʮʽ ʚ ʟʘʪʦʢʫ ɸʥʘʥʴʢʽʥ ʂʫʪ, ʟʘʪʦʮʽ ʇʦʪʘʧʽʚ ʂʫʪ ʪʘ ʧʨʦʪʦʢʘʭ ʦ. ɭʨʤʘʢʦʚ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʉʝʨʙʽʾ [365] ʪʘ ɹʦʣʛʘʨʽʾ [295], ʜʝ B. sowerbyi ʻ ʧʝʨʝʚʘʞʥʦ ʤʝʰʢʘʥʮʝʤ 

ʥʦʚʦʫʪʚʦʨʝʥʠʭ, ʘʙʦ ʟʥʘʯʥʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚ ʂʽʣʽʡʩʴʢʽʡ 

ʜʝʣʴʪʽ ʮʝʡ ʚʠʜ ʤʝʰʢʘʻ ʚ ʧʨʠʨʦʜʥʽʭ ʚʦʜʦʡʤʘʭ ʽ ʚʦʜʦʪʦʢʘʭ. 

ʊʦʯʥʠʡ ʧʝʨʽʦʜ ʚʩʝʣʝʥʥʷ ʫ ʂʽʣʽʡʩʴʢʫ ʜʝʣʴʪʫ A. improvisus, B. sowerbyi ʪʘ 

H.Áacuta ʚʩʪʘʥʦʚʠʪʠ ʥʝʤʦʞʣʠʚʦ, ʘʜʞʝ ʮʝ ʚʽʜʙʫʣʦʩʴ ʜʦ ʧʦʯʘʪʢʫ ʨʝʛʫʣʷʨʥʠʭ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʝʛʽʦʥʽ. ʇʝʨʰʽ ʟʥʘʭʽʜʢʠ ʚʠʜʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ, 

ʤʘʶʪʴ ʙʽʣʴʰ ʪʦʯʥʽ ʜʘʪʠ ʧʦʯʘʪʢʫ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʘʢʚʘʪʦʨʽ ʾʜʝʣʴʪʠ ɼʫʥʘʶ. 

ʇʽʚʥʽʯʥʦ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʠʜ ʚʥʫʪʨʽʰʥʴʦʧʦʨʦʰʠʮʝʚʠʭ (Entoprocta) Urnatella 

gracilis (Leidy) ʚʧʝʨʰʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʚ ɼʫʥʘ ʾʚ 1950 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʫʤʫʥʽʾ [254]. 

ɺ ʧʝʨʝʣʽʢʫ ʚʠʜʽʚ ʖ.ʄ. ʄʘʨʢʦʚʩʴʢʦʛʦ [114] U. gracilis ʥʝ ʟʘʟʥʘʯʝʥʠʡ. ɺ ʨʦʙʦʪʽ 

ɻ.ɸ.Áʆʣʽʚʘʨʽ [143] ʚ ʙʝʥʪʦʩʪʦʮʽ ɼʫʥʘ ʁ ʚ 1953 ʨ. ʟʥʘʡʜʝʥʦ U.Ádniestriensis 

Zambriborsch, ʱʦ ʻ ʩʠʥʦʥʽʤʦʤ U. gracilis [58, 85]. ʈʦʟʚʠʪʦʢ ʮʴʦʛʦ ʚʠʜʫ ʚ ʂʽʣʽʡʩʴʢʽʡ 

ʜʝʣʴʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ɺ.ɺ.Áʇʦʣʽʱʫʢʦʤ ʚ 1965 ʨ. ʚ ʧʨʦʪʦʮʽ ʈʠʙʘʮʴʢʠʡ ʞʦʣʦʙʦʢ [165]. 

ɿʘ ʧʝʨʽʦʜ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ U. gracilis ʟʫʩʪʨʽʯʘʣʘʩʴ ʚʩʴʦʛʦ ʜʝʢʽʣʴʢʘ ʨʘʟ ʫ ʩʢʣʘʜʽ 

ʬʘʫʥʠ ʦʙʨʦʩʪʘʥʴ ʢʘʥʘʣʫ ɼʫʥʘʡïʉʘʩʠʢ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʉʘʩʠʮʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʽ. ʍʦʯʘ ʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʙʽʣʴʥʽ ʧʦʧʫʣʷʮʽʾ ʚ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ɼʫʥʘʶ 

U.Ágracilis [333, 366, 406], ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʮʝʡ ʚʠʜ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʧʦʥʠʟʟʽ 

ɼʫʥʘʶ ʟʫʩʪʨʽʯʘʚʩʷ ʝʧʽʟʦʜʠʯʥʦ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʈʫʤʫʥʽʾ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʡʦʛʦ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʚʠʧʘʜʢʦʚʠʭ ʚʠʜʽʚ-ʚʩʝʣʝʥʮʽʚ [393].  

Polydora limicola Annenkova ï ʙʦʨʝʦ-ʧʘʮʠʬʽʯʥʠʡ ʚʠʜ Polychaeta, ʷʢʠʡ ʚʧʝʨʰʝ 

ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʇʨʠʯʦʨʥʦʤʦʨôʾ (ʉʫʭʠʡ ʣʠʤʘʥ) ʚ 1962Áʨ. [100], 

ʚ ʥʘʩʪʫʧʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʨʦʟʩʝʣʠʚʩʷ ʧʦ ʚʩʴʦʤʫ ʤʽʣʢʦʚʦʜʜ  ʁʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʏʦʨʥʦʛʦ ʤʦʨʷ [99]. ʋ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ P. limicola ʭʦʯ ʽ ʥʝ ʫʪʚʦʨʶʻ ʚ ʙʝʥʪʦʩʽ 

ʤʦʨʩʴʢʦʛʦ ʧʦʙʝʨʝʞʞʷ ʚʣʘʩʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʘʣʝ ʻ ʧʦʩʪʽʡʥʠʤ ʽ ʤʘʩʦʚʠʤ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʫʛʨʫʧʦʚʘʥʴ Nereis succinea ʪʘ Mya arenaria [191, 332]. ɼʣʷ 

ʧʨʠʜʫʥʘʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʤʦʨʷ ʥʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʚ 1965 ʨ. ʟʘʟʥʘʯʘʻ 

ɻ.ɺ.Áʃʦʩʦʚʩʴʢʘ [99], ʥʘʞʘʣʴ, ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʫʪʦʯʥʝʥʴ ʩʪʦʩʦʚʥʦ ʣʦʢʘʣʽʟʘʮʽʾ. ɺ 

ɾʝʙʨʠʷʥʩʴʢʽʡ ʙʫʭʪʽ ʮʝʡ ʚʠʜ ʚ ʤʘʪʝʨʽʘʣʘʭ 1988ï1996 ʨʨ. ʟʛʘʜʫʻ ɯ.ɸ.Áʉʠʥʝʛʫʙ [241]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ 1965 ʨ., ʡʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʙʫʭʪʠ 



129 

 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢʘʭ ʜʝʣʴʪʠ ʜʦʩʠʪʴ ʡʤʦʚʽʨʥʘ, ʘʣʝ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʦʤʦʩʪʽ ï 

ʚʽʜʩʫʪʥʽ. ɿʘ ʥʘʰʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ 2010 ʨʦʢʫ, P. limicola ʚ ʥʝʟʥʘʯʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʟʘʪʦʢʘʭ ʐʘʙʦʰ ʂʫʪ, ʉʦʣʦʥʠʡ ʂʫʪ ʪʘ ʊʘʨʘʥʽʚ 

ʂʫʪ.  

Rhitropanopeus harrisii (Maitland) (ʛʦʣʘʥʜʩʴʢʠʡ ʢʨʘʙ) ï ʧʽʚʥʽʯʥʦ-

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʠʜ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʘʜʘʧʪʘʮʽʡʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ [269]. ʇʝʨʰʘ ʟʥʘʭʽʜʢʘ ʮʴʦʛʦ ʢʨʘʙʘ ʚ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʤʫ ʇʨʠʯʦʨʥʦʤʦʨôʾ (ʘ ʩʘʤʝ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɹʫʟʴʢʦʤʫ ʣʠʤʘʥʽ) ʜʘʪʫʻʪʴʩʷ 1939 

ʨ. [110]. ɺ ʜʝʣʴʪʽ ɼʫʥʘ ʁR. harrisii ʟôʷʚʠʚʩʷ ʚ 1950 ʨ. [255], ʘ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ 

ʚʢʘʟʘʥʠʡ ʚ 1965 ʨ. ʜʣʷ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʦʾ ʟʘʪʦʢʠ ʐʘʙʦʰ ʂʫʪ [165]. ʅʘʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ R. harrisii ʻ ʧʦʩʪʽʡʥʠʤ ʽ ʤʘʩʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ 

ʙʝʥʪʦʩʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ (ʉʦʣʦʥʠʡ ʂʫʪ, ʐʘʙʦʰ ʂʫʪ, 

ɹʘʜʽʢʘ ʂʫʪ) ʪʘ ʤʦʞʝ ʧʽʜʥʽʤʘʪʠʩʷ ʚ ʨʫʢʘʚʠ ʜʝʣʴʪʠ (ʆʯʘʢʽʚʩʴʢʠʡ ʪʘ ʎʠʛʘʥʢʘ).  

ɼʚʦʩʪʫʣʢʦʚʠʡ ʝʚʨʠʛʘʣʠʥʥʠʡ ʧʽʚʥʽʯʥʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʤʦʣʶʩʢ Mya arenaria 

ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʩʪʘʨʽʰʠʤ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʤ ʚʩʝʣʝʥʮʝʤ ɭʚʨʦʧʠ, ʧʝʨʰʽ ʟʥʘʭʽʜʢʠ 

ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʱʝ ʜʦʢʦʣʫʤʙʦʚʽʡ ʝʧʦʩʽ (1245ï1295 ʛʛ., ʧʽʚʥʽʯʥʘ ɼʘʥʽʷ) [306, 369]. ɺ 

ʏʦʨʥʦʤʫ ʤʦʨʽ ʚʠʜ ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʦʩʝʥʠ 1966 ʨʦʮʽ ʙʽʣʷ ʤ. ʆʜʝʩʠ [11], 

ʘ ʚ ʧʨʠʜʫʥʘʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ï ɾʝʙʨʠ̫ ʥʩʴʢʘ ʙʫʭʪʘ ï ʥʘʚʝʩʥʽ 1967 ʨ. [59]. ɿʚʘʞʘʶʯʠ 

ʥʘ ʚʽʢ ʟʥʘʡʜʝʥʠʭ ʪʦʜʽ ʤʦʣʶʩʢʽʚ, ʟʘʩʝʣʝʥʥʷ ʾʭ ʫ ʏʦʨʥʝ ʤʦʨʝ ʚʽʜʙʫʣʦʩʴ ʱʝ ʥʘ 10 ʨʦʢʽʚ 

ʨʘʥʽʰʝ [59]. ɼʣʷ ʧʨʠʙʝʨʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫʟʤʦʨôʷ ʪʘ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʠʭ ʟʘʪʦʢ ʮʽ 

ʤʦʣʶʩʢʠ ʚʽʜʤʽʯʘʶʪʴʩʷ, ʷʢ ʜʦʤʽʥʘʥʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ 80Á-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ 

[241, 310]. ʅʘʰʽ ʟʥʘʭʽʜʢʠ ʞʠʚʠʭ M. arenaria ʦʙʤʝʞʫʶʪʴʩʷ ʜʽʣʷʥʢʘʤʠ ʘʚʘʥʜʝʣʴʪʠ 

ʧʝʨʝʜ ʚʠʭʦʜʘʤʠ ʨʫʢʘʚʽʚ (ɹʠʩʪʨʠʡ, ʎʠʛʘʥʢʘ ʪʘ ʇʦʪʘʧʽʚ), ʧʨʦʪʝ ʤʠ ʧʦʩʪʽʡʥʦ 

ʚʽʜʟʥʘʯʘʻʤʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʫʩʪʠʭ ʯʝʨʝʧʘʰʦʢ ʥʘ ʚʭʦʜʘʭ ʚ ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʽ ʟʘʪʦʢʠ 

ʉʦʣʦʥʠʡ ʂʫʪ ʪʘ ʐʘʙʦʰ ʂʫʪ, ʱʦ ʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʮʠʭ ʤʦʣʶʩʢʽʚ ʚ ʧʨʠʣʝʛʣʠʭ ʘʢʚʘʪʦʨʽʷʭ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ M. arenaria ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʚ ˇʨʫʥʪ ʥʘ 40ï50 ʩʤ, ʚʠʩʪʘʚʣʷʶʯʠ ʥʘʟʦʚʥʽ ʪʽʣʴʢʠ 

ʩʠʬʦʥʠ, ʚ ʟʚʠʯʘʡʥʽ ʙʝʥʪʦʩʥʽ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʠ ʚʦʥʘ ʧʦʪʨʘʧʣʷʻ ʥʝ ʯʘʩʪʦ ʽ ʜʣʷ 

ʨʝʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʾʾ ʧʦʧʫʣʷʮʽʾ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʽʜʙʦʨʠ. 




