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ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʪʴʠ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜ-
ʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʡ 90-ʣʝʪʠʶ ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ɹʫʨʷʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ çʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʨʝʰʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤè, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʣʘ 6ï7 ʦʢʪʷʙʨʷ 2022 ʛ. 
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ʨʦʜʦʣʴʟʦʚʘʥʠʠ ʜʦ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪ rʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʦʚʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢ-
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ʇʈɽɼʀʉʃʆɺʀɽ 
 

 

 

ʘʢʫʣʴʪʝʪʫ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 2022 ʛ. ʠʩʧʦʣ-

ʥʠʣʦʩʴ 90 ʣʝʪ. ʉʚʦʶ ʠʩʪʦʨʠʶ ʬʘʢʫʣʴʪʝʪ ʥʘʯʘʣ ʩ 10 ʷʥʚʘʨʷ 1932 ʛ., 

ʢʦʛʜʘ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʬʘʢʫʣʴʪʝʪ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʥʘ ʙʘʟʝ ʜʚʫʭ ʢʘʬʝʜʨ: 

ʙʦʪʘʥʠʢʠ ʠ ʭʠʤʠʠ. ɺ ʪʝʯʝʥʠʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʘʢʫʣʴʪʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʷʣ 

ʩʚʦʸ ʥʘʟʚʘʥʠʝ: 1954ï1956 ð ʙʠʦʣʦʛʠʯʝʩʢʠʡ, 1957ï1992 ð ʙʠʦʣʦʛʦ-ʭʠʤʠʯʝʩʢʠʡ, 

1992 ð ʝʩʪʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, 1999 ð ʙʠʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʘ ʩ 

2015 ð ʬʘʢʫʣʴʪʝʪ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʉʝʛʦʜʥʷ ʬʘʢʫʣʴʪʝʪ 

ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʜʠʮʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʦʣʝʪ-

ʥʝʡ ʩʚʦʝʡ ʠʩʪʦʨʠʠ. 

ɺ ʩʪʨʫʢʪʫʨʫ ʬʘʢʫʣʴʪʝʪʘ ʚʭʦʜʷʪ 4 ʢʘʬʝʜʨʳ (ʙʦʪʘʥʠʢʠ, ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ, 

ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ), 4 ʥʘʫʯʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʠ (ʃʘʙʦʨʘʪʦʨʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʅʘʫʯʥʳʡ 

ʛʝʨʙʘʨʠʡ, ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠ ʋʯʝʙʥʦ-ʦʧʳʪʥʳʡ ʣʝʩʭʦʟ). ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʨʘʙʦʪʘʝʪ 

42 ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ 8 ʜʦʢʪʦʨʦʚ ʥʘʫʢ (ʠʟ ʥʠʭ 5 ʩʦʚʤʝʩʪʠʪʝʣʝʡ), 28 ʢʘʥ-

ʜʠʜʘʪʦʚ ʥʘʫʢ (ʠʟ ʥʠʭ 6 ʩʦʚʤʝʩʪʠʪʝʣʝʡ), 6 ʥʝʦʩʪʝʧʝʥʝʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʬʘʢʫʣʴʪʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʦʚ ʧʦ 10 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤ-

ʤʘʤ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʤʘʛʠʩʪʨʘʪʫʨʳ ʠ ʘʩʧʠʨʘʥʪʫʨʳ. 

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ 3 ʥʘʫʯʥʳʝ ʰʢʦʣʳ:  

¶ ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ɹ. ɹ. ʅʘʤʟʘʣʦʚʘ (ʕʢʦʣʦʛʠʷ ʠ ʛʝʦʛʨʘʬʠʷ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʠ);  

¶ ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ. ʎ. ɿ. ɼʦʨʞʠʝʚʘ (ʅʘʟʝʤʥʳʝ ʞʠʚʦʪʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʟʦ-
ʥʘʣʴʥʦʡ ʵʢʦʪʦʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɺʥʫʪʨʝʥʥʝʡ ɸʟʠʠ: ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʣʦʛʠʷ ʠ 

ʦʭʨʘʥʘ);  

¶ ʜ-ʨʘ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ. ɹ. ɹ. ɻʦʤʙʦʝʚʘ (ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
ʧʨʦʙʣʝʤ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʘʡʦ-

ʥʘʭ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʠ ɺʥʫʪʨʝʥʥʝʡ ɸʟʠʠ, ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ).  

ʌʘʢʫʣʴʪʝʪ ʧʨʦʚʦʜʠʪ ʨʷʜ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ, 

ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʦʚ ʠ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ.  

ʊʨʘʜʠʮʠʦʥʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʢʦʥʬʝʨʝʥʮʠʷ çʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʝʰʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤè  

ɺ 2022 ʛ. ʚ ʶʙʠʣʝʡʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʌʘʢʫʣʴʪʝʪʘ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤ-

ʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʚ ʦʯʥʦʤ ʠ ʟʘʦʯʥʦʤ ʬʦʨʤʘʪʝ ʙʦʣʝʝ 70 ʫʯʝʥʳʭ. 

ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʫʯʘʩʪʥʠʢʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʰʢʦʣ, ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʠ 

ʣʘʙʦʨʘʪʦʨʠʡ: ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ (ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ.ɼ.ɹʘʥʟʘʨʦʚʘ, ɹʘʡʢʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʆ ʈɸʅ, ʀʥʩʪʠʪʫʪ 

ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ, ɹʘʡʢʘʣʴʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ 

çɺʅʀʈʆè, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʦʜʣʝʤʦʨʴʝè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʊʫʥʢʠʥ-

ʩʢʠʡè, ʄɸʆʋ ʉʆʐ ˉ 38 ʛ. ʋʣʘʥ-ʋʜʵ, ʎʝʥʪʨ ʜʦʧʦʙʨʘʟʦʚʘʥʠʷ (ʧʦʩ. ɹʘʛʜʘʨʠʥ)), 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ (ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɼʘʫʨʩʢʠʡè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 

çɸʣʭʘʥʘʡè), ʈʝʩʧʫʙʣʠʢʠ ʊʫʚʘ (ʊʫʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʀʨ-

ʌ 
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ʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ (ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦ-

ʥʘʣɹʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʠʙʠʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʬʠ-

ʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʉʆ ʈɸʅ), ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ (ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʌʠʣʠʘʣ ʌɻɹʋ çʎʝʥʪʨ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠè), ʛ. ʄʦʩʢʚʘ (ʄʦʩʢʦʚʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʄɺɸ ʠʤʝʥʠ 

ʂ. ʀ. ʉʢʨʷʙʠʥʘ), ʛ. ʇʩʢʦʚʘ (ʇʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʝ ʫʯʘʩʪʥʠʢʠ ð ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ (ʊʘʰʢʝʥʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, 

ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ) ʠ ʄʦʥʛʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʦʙʨʘʟʦʚʘʥʠʷ (ʛ. ʋʣʘʥ-ɹʘʪʦʨ, ʄʦʥʛʦʣʠʷ). 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʙʣʝʤʘʪʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝ-

ʰʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʦʙʱʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʠ ʜʨ. ɺ ʨʘʙʦʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ: ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʣʦʨʝ ʠ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ, ʬʘʫʥʝ, ʵʢʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʠʥʪʨʦʜʫʢ-

ʮʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʣʴʟʦʚʘʥʠʠ ʜʦ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʙʦʪʝ ʩ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʦʚʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʮʠʬʨʦʚʳʤʠ ʢʘʨʪʘʤʠ. ɿʘʯʘ-

ʩʪʫʶ ʤʘʪʝʨʠʘʣʳ ʥʦʩʷʪ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʪʘʢʦʚʘ ʠ ʮʝʣʴ ʢʦʥʬʝʨʝʥ-

ʮʠʠ ð ʚʳʨʘʙʘʪʳʚʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʧʦ ʨʝʰʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦ-

ʙʣʝʤ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ ʚ ʨʝʛʠʦʥʝ.  

ʋʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʫʯʝʥʳʭ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ, ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʩʪʨʘʥ ð ʄʦʥʛʦʣʠʠ ʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʢʠ, ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʶ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʣʷ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʠ ʦʭʨʘʥʳ, ʧʦʟʚʦʣʷʝʪ ʫʢʨʝʧʣʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʚʷʟʠ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʢʦʥʪʘʢʪʳ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʫʯʘʩʪʥʠʢʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʠ 

ʧʦʞʝʣʘʪʴ ʫʩʧʝʭʦʚ ʚ ʨʘʙʦʪʝ, ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʜʘʣʴʥʝʡʰʠʭ ʠʥʪʝʨʝʩʥʳʭ ʧʨʦʝʢʪʦʚ. 

 

ʉ ʫʚʘʞʝʥʠʝʤ,  

ɽ. ʄ. ʇʳʞʠʢʦʚʘ, 

ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʝʢʘʥ ʌɹɻʠɿ                                         
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ɹʆʊɸʅʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 
 

 

 
ʋɼʂ 631.48(571.54) 

 

ʉʊɽʇɽʅʔ ʀ ʍʀʄʀɿʄ ɿɸʉʆʃɽʅʀʗ ʇʆʏɺ, ʌʆʈʄʀʈʋʖʑʀʍʉʗ 

ɺ ɿʆʅɽ ɺʃʀʗʅʀʗ ʈɸɿɻʈʋɾɸʖʑʀʍʉʗ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ 

(ʉɽʃɽʅɻʀʅʉʂʆɽ ʉʈɽɼʅɽɻʆʈʔɽ, ʋʊɸ-ɹʋʃɸɻʉʂʀɽ ʀʉʊʆʏʅʀʂʀ) 

 

É ɸʶʰʠʥʘ ʊʫʷʥʘ ɸʶʰʠʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

ʈʦʩʩʠʷ, 670047, ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʘʭʴʷʥʦʚʦʡ, 6 

tuyana2602@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ ʜʦʣʠʥʳ ʠʩʪʦʯʥʠʢʦʚ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠ-

ʯʠʝ ʦʪ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʧʦʯʚ. ʉʚʦʝʦʙʨʘʟʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ ʘʟʦʥʘʣʴʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ, ʣʫʛʦʚʳʝ, ʛʘʣʦʤʦʨʬʥʳʝ). ʇʦʯʚʳ ʟʘʩʦʣʝʥʳ, ʦʪʤʝʯʝʥʳ ʧʦʜʪʠʧʳ ʢʚʘ-

ʟʠʛʣʝʝʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʩʦʣʦʥʮʝʚʘʪʳʝ.  

 ʇʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʧʦ ʚʦʟʨʘʩʪʘ-

ʥʠʶ: ʦʯʝʥʴ ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ (ʯʝʨʥʦʟʝʤʳ ʩʦʣʦʥʮʝʚʘʪʳʝ, ʛʫʤʫʩʦʚʦ-ʢʚʘʟʠʛʣʝʝʚʳʝ ʧʦʯ-

ʚʳ), ʩʨʝʜʥʝ ʟʘʩʦʣʝʥʥʳʝ (ʧʝʨʝʛʥʦʡʥʦ-ʪʝʤʥʦʛʫʤʫʩʦʚʳʝ ʢʚʘʟʠʛʣʝʝʚʳʝ ʧʦʯʚʳ), ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ (ʩʦʣʦʥʯʘʢʠ). ʇʨʦʬʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʦʥʦʚ 

ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. Aʢʢʫʤʫʣʷʮʠʷ ʩʦʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ: ʥʘ ʠʩʧʘʨʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʘʭ ʚ ʩʦʣʝʚʳʭ ʢʦʨʢʘʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʭ, ʛʣʫʙʠʥʥʳʭ ʩʣʦʷʭ. ʇʦ ʭʠʤʠʟʤʫ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʘʥʘ-

ʣʦʛʠʯʥʳ ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʣʝʥʛʠʥʩʢʦʝ ʩʨʝʜʥʝʛʦʨʴʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʟʘʩʦʣʝʥʥʳʝ 

ʧʦʯʚʳ, ʪʠʧ ʟʘʩʦʣʝʥʠʷ. 
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Abstract.  It has been established that soils of the Uta-Bulag spring valley differ significant-

ly as compared to zonal steppe soils. Singularity is manifested in the ecological and geo-

graphical structure of the soil cover, and intrazonal soil complex appearing (meadow-

marshy, meadow, halomorphic). Soils are saline, subtypes of quasi-gleic, calcareous, solo-

netzic are noted. 

Studied soils form the following ascending order in accordance to the degree of salinity: 

very slightly saline (chernozems solonetzic and humus-quasi-gleic soils), medium saline 

(turf-dark-humus quasi-gleic soils), highly saline throughout the profile (solonchaks). The 

profile distribution of ions in the soil solution has a different character. Salts are accumulat-

ed at different depths: on evaporation barriers in salt crusts, surface horizons, and deep lay-
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ers. In terms of salinity chemistry, soils are largely similar to the composition of mineral wa-

ters of the Uta-Bulag spring. 

Keywords: Selenga middle mountains, mineral springs, saline soils, type of salinity. 

 

ɺ ʤʝʟʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥʘʭ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʠ ʠʭ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʳʭʦʜʳ ʭʦʣʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩ-

ʥʳʭ ʨʘʜʦʥʦʚʳʭ ʚʦʜ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʷʪʠʠ ʠʭ ʦʢʦʣʦ 35 ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ. ɺʳʭʦʜʳ ʠʩʪʦʯʥʠ-

ʢʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʣʦʤʘʤ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤʳ 

[5], ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩʚʝ-

ʜʝʥʠʷ ʦ ʧʦʯʚʘʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʦʢʦʣʦ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳ ʠ ʨʘʟʨʦʟʥʝʥʳ, ʝʩʪʴ ʦʪʜʝʣʴʥʳʝ ʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ [2].  

ʎʝʣʴ ʨʘʙʦʪʳ ð ʠʟʫʯʠʪʴ ʧʦʯʚʳ ʜʦʣʠʥʳ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ, ʫʩʪʘʥʦʚʠʪʴ ʩʪʝ-

ʧʝʥʴ ʠ ʭʠʤʠʟʤ ʠʭ ʟʘʩʦʣʝʥʠʷ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʯʚʳ ʅʠʞʥʝ-ʆʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ (ʉʝʣʝʥʛʠʥʩʢʦʝ 

ʩʨʝʜʥʝʛʦʨʴʝ). ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʉʝʣʝʥʛʠʥʩʢʦʡ ʛʠʜʨʦʤʠʥʝ-

ʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʭʣʘʜʥʳʭ ʥʝʛʘʟʠʨʫʶʱʠʭ ʨʘʜʦʥʦʚʳʭ ʚʦʜ, ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʤʫ ʢʣʘʩʩʫ [3]. ʈʘʟʛʨʫʟʢʘ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʛʨʘʥʠʪʦʚ, ʱʝʣʦʯʥʳʭ ʠ ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʳʭ ʙʘʟʘʣʴʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ, 

ʢʘʨʙʦʥʘʪʠʪʦʚ. ʂʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 200ï300 ʤʤ, ʠʩʧʘʨʷʝʤʦʩʪʴ ʜʦ 650 ʤʤ. ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ ʚʳʧʦʣʥʝʥʳ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʩʦʩʪʘʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ð ʠʟ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 1:5 [1], ʢʣʘʩʩʠʬʠʢʘʮʠʦʥ-

ʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʯʚ ʜʘʥʦ ʧʦ ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʯʚ ʈʦʩʩʠʠ [4]. 

ʇʦʯʚʝʥʥʳʡ ʬʦʥ ʩʦʩʪʘʚʣʷʶʪ ʟʦʥʘʣʴʥʳʝ ʩʪʝʧʥʳʝ ʧʦʯʚʳ: ʣʠʪʦʟʝʤʳ ʩʚʝʪʣʦʛʫʤʫʩʦ-

ʚʳʝ, ʩʚʝʪʣʦʛʫʤʫʩʦʚʳʝ, ʩʚʝʪʣʦʛʫʤʫʩʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ [6].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʯʚʳ ʜʦʣʠʥʳ ʠʩʪʦʯʥʠʢʦʚ ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʧʦʯʚ. ʉʚʦʝʦʙʨʘʟʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚ, ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ ʘʟʦʥʘʣʴʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ, ʣʫʛʦʚʳʝ, ʛʘʣʦʤʦʨʬʥʳʝ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝ-

ʥʝʥʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ. 

ʅʘ ʬʦʥʝ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʚʝʪʣʦʛʫʤʫʩʦʚʳʤ ʧʦʯʚʘʤ ʩʪʝʧʥʳʭ ʮʝʥʦʟʦʚ ʚʳʜʝʣʷʶʪʩʷ 

ʧʷʪʥʘ ʚʣʘʛʦʣʶʙʠʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦ- ʠ ʤʝʟʦʧʦʥʠʞʝʥʠʡ ʥʘ ʛʫʤʫʩʦʚʦ-

ʢʚʘʟʠʛʣʝʝʚʳʭ ʠ ʧʝʨʝʛʥʦʡʥʦ-ʪʝʤʥʦʛʫʤʫʩʦʚʳʭ ʧʦʯʚʘʭ, ʜʘʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤʫ ʦʪʜʝʣʫ. ʅʘ ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʘʭ ʚ ʜʥʠʱʝ ʢʦʪʣʦʚʠʥ 

ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʛʫʤʫʩʦʚʦʛʦ ʦʪʜʝʣʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʨʝʜʥʝʤʦʱʥʳʝ ʠ ʤʘʣʦʤʦʱʥʳʝ. ʅʘ ʚʦʛʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʥʠʱʘ ʢʦʪʣʦʚʠʥ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʷʪʥʘ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʣʦʥʯʘʢʘʭ, ʦʪʜʝʣ ʛʘʣʦʤʦʨʬ-

ʥʳʝ. ʉʨʝʜʠ ʧʦʯʚ ʦʪʤʝʯʝʥʳ ʧʦʜʪʠʧʳ ʢʚʘʟʠʛʣʝʝʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʟʘʩʦʣʝʥʥʳʝ, ʩʦ-

ʣʦʥʮʝʚʘʪʳʝ. ɺʩʝ ʧʦʯʚʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʯʚ ʅʠʞ-

ʥʝ-ʆʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʟʫʯʝʥʥʳʝ ʧʦʯʚʳ ʨʘʥʞʠʨʦʚʘʣʠʩʴ 

ʥʘ ʦʩʥʦʚʥʳʝ ʢʣʘʩʪʝʨʳ: ʥʝʟʘʩʦʣʝʥʥʳʝ (ʟʦʥʘʣʴʥʳʝ ʩʪʝʧʥʳʝ ʧʦʯʚʳ), ʩʣʘʙʦʟʘʩʦʣʝʥ-

ʥʳʝ ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ; ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ.  ʇʨʦʬʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʦʥʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʘʢʢʫʤʫʣʷʮʠʷ ʩʦʣʝʡ ʧʨʦ-
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ʠʩʭʦʜʠʪ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ: ʥʘ ʠʩʧʘʨʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʘʭ ʚ ʩʦʣʝʚʳʭ ʢʦʨʢʘʭ, ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʛʣʫʙʠʥʥʳʭ ʩʣʦʷʭ. 

ɿʦʥʘʣʴʥʳʝ ʩʚʝʪʣʦʛʫʤʫʩʦʚʳʝ ʧʦʯʚʳ ʥʝʟʘʩʦʣʝʥʥʳʝ. ʇʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʠʩ-

ʩʣʝʜʫʝʤʳʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ: ʢ ʦʯʝʥʴ ʩʣʘʙʦ ʟʘ-

ʩʦʣʝʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʯʝʨʥʦʟʝʤʳ ʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,154-0,196%, ʟʜʝʩʴ ʘʢʢʫʤʫʣʷʮʠʷ ʩʦʣʝʡ ʦʪʤʝʯʝʥʘ ʚ ʢʘʨʙʦʥʘʪ-

ʥʳʭ ʠ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʂ ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʛʫʤʫʩʦʚʦ-

ʢʚʘʟʠʛʣʝʝʚʳʝ ʧʦʯʚʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʝʡ 0,142-0,274%. ʂ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʟʘʩʦ-

ʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʧʝʨʝʛʥʦʡʥʦ-ʪʝʤʥʦʛʫʤʫʩʦʚʳʝ ʢʚʘʟʠʛʣʝʝʚʳʝ ʧʦʯʚʳ, ʧʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ ʩʦʣʝʡ ʨʘʚʝʥ 0,120-0,374%. ʉʦʣʦʥʯʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥ-

ʥʳʤ ʧʦ ʚʩʝʤʫ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ, ʚ ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,954-

2,538%. ʕʪʠ ʧʦʯʚʳ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʚ ʩʦʣʝʚʳʭ ʢʦʨʢʘʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ.  

ʊʠʧ ʭʠʤʠʟʤʘ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚ ʧʦ ʢʘʪʠʦʥʘʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʛʥʠʝʚʦ-

ʥʘʪʨʠʝʚʳʡ (44%) ʠ ʥʘʪʨʠʝʚʳʡ (41%). ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʘʥʠʦʥʦʚ ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ 

ʪʠʧʘ: ʩʫʣʴʬʘʪʥʳʡ (7,5%), ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ (30%), ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ 

(15 %) ʠ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩʫʣʴʬʘʪʥʦʛʦ, ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʩʦʜʳ (46%). ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦʯʚ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʝʟʦʟʦʡʩʢʠʭ 

ʢʦʪʣʦʚʠʥ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ. ʅʘ ʟʘʙʦʣʦʯʝʥʥʦʤ ʧʦʥʠʞʝʥʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯ-

ʚʳ ʩ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʤ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʤ ʪʠʧʦʤ ʟʘʩʦʣʝʥʠʷ. ʅʘ ʧʦʚʳ-

ʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʩ ʭʣʦʨʠʜʥʦ-ʩʦʜʦʚʳʤ ʪʠʧʦʤ ʟʘ-

ʩʦʣʝʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʛʘʣʦʤʦʨʬʥʦʛʦ ʢʦʥʪʫʨʘ ʚ ʤʝʩʪʘʭ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʦʣʝ-

ʚʳʤʠ ʢʦʨʢʘʤʠ ʠ ʠʟʨʝʞʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʩ ʩʫʣʴʬʘʪʥʦ-

ʩʦʜʦʚʳʤ ʠ ʭʣʦʨʠʜʥʦ-ʩʦʜʦʚʳʤ ʪʠʧʦʤ ʟʘʩʦʣʝʥʠʷ. ʊʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʣʦʥʯʘʢʠ 

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʪʠʧʘ ʟʘʩʦʣʝʥʠʷ.  

 

 
 

ʈʠʩ 1. ɸʢʢʫʤʫʣʷʮʠʷ ʠ ʩʦʩʪʘʚ ʩʦʣʝʡ 
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ɺʦ ʚʩʝʭ ʧʦʯʚʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʪʠʦʥʦʚ ʥʘʪʨʠʷ, ʘ ʚ ʩʦʣʦʥʯʘʢʘʭ ʝʛʦ 

ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 60%. ɸʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʦʣʦʥʯʘʢʦʚ ʦʪʣʠʯʘʝʪʩʷ: ʚ ʢʚʘʟʠʛ-

ʣʝʝʚʳʭ ʩʦʣʦʥʯʘʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʩʫʣʴʬʘʪʥʦ-ʩʦʜʦʚʦʝ ʟʘʩʦʣʝʥʠʝ, ʚ ʪʠʧʠʯʥʳʭ ʩʦʣʦʥ-

ʯʘʢʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʘʥʠʦʥʳ ʩʝʨʳ ʠ ʭʣʦʨʘ, ʟʘʩʦʣʝʥʠʝ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʝ. ʈʘʟ-

ʥʳʡ ʭʠʤʠʟʤ ʩʦʣʦʥʯʘʢʦʚ ʩʚʷʟʳʚʘʝʤ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʜ ʦʪʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʣʠ-

ʚʘʶʱʠʭʩʷ ʠʟ ʨʘʟʥʳʭ ʪʨʝʱʠʥ. ʆʯʝʚʠʜʥʦ, ʨʘʟʛʨʫʟʢʘ ʚʦʜ ʠʩʪʦʯʥʠʢʘ 15 (ʟʦʥʘ ʚʣʠʷ-

ʥʠʷ ʨ.9) ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʪʘʢʞʝ ʟʜʝʩʴ ʚʦʟ-

ʤʦʞʥʦ ʨʘʩʪʚʦʨʝʥʠʝ ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ (ʙʣʠʟʦʩʪʴ ʢʘʨʙʦʥʘʪʠʪʦʚ), ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʝʨʳ. ʀʤʝʝʪ ʤʝʩʪʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʝʥʷʝʪ-

ʩ ̫ʧʦʩʪʦʷʥʥʦ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʥʘʩʳʱʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʜʝʙʠʪ ʠʩʪʦʯʥʠʢʦʚ, 

ʚʥʫʪʨʠʧʨʦʬʠʣʴʥʘʷ ʨʘʟʛʨʫʟʢʘ, ʥʘʣʠʯʠʝ ʩʝʟʦʥʥʦʡ ʤʝʨʟʣʦʪʳ. 

  ɺʳʚʦʜʳ.   ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ, ʥʘʭʦʜʷʱʠ-

ʝʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ, ʷʚʣʷʶʪʩʷ ʟʘʩʦʣʝʥʥʳʤʠ. 

ʇʨʦʮʝʩʩʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʢʟʦ-

ʛʝʥʥʳʭ (ʠʩʧʘʨʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʚ ʚʝʩʝʥʥʝ-ʨʘʥʥʝʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʟʠʤ-

ʥʝʝ ʚʳʤʦʨʘʞʠʚʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ) ʠ ʵʥʜʦʛʝʥʥʳʭ (ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʩʦ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʚʦʜʘ-

ʤʠ) ʬʘʢʪʦʨʦʚ. ʇʦ ʭʠʤʠʟʤʫ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʘʥʘʣʦʛʠʯʥʳ 

ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ.  
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 581.95 

 

GYPSOPHILA SAMBUKII SCHISCHK. ʅɸ ɼʆʃʆʄʀʊʆɺʓʍ ɺʓʍʆɼɸʍ  

ɹɸʉʉɽʁʅɸ ʨ. ʄɸʃʓʁ ɸʄɸʃɸʊ (ʉɽɺɽʈʅʆɽ ɿɸɹɸʁʂɸʃʔɽ) 

 

É ɹʘʨʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ, 

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ 

670000 ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʤʦʣʠʥʘ, 24ʘ 

baranova.siaa@yandex.ru  

 

ɸʥʥʦʪʘʮʠʷ. Gypsophila sambukii ð ʚʠʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ. 

ɺ ɹʘʫʥʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʦʚʳʝ ʪʦʯʢʠ ʤʝʩʪʦʥʘʭʦʞ-

ʜʝʥʠʷ ʚʠʜʘ, ʨʘʥʝʝ ʥʝ ʦʧʠʩʘʥʥʳʝ. ɼʦ ʥʘʭʦʜʦʢ ʚ ɹʫʨʷʪʠʠ ʙʳʣʘ ʚʩʝʛʦ ʦʜʥʘ ʠʟʚʝʩʪʥʘʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʚʠʜʘ, ʦʧʠʩʘʥʥʘʷ ʠʟ ʫʨʦʯʠʱʘ çʂʳʟʳʣ-ʍʘʷè. ʈʘʡʦʥ ʠʟʫʯʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʦʩʪʴʶ ʚʚʠʜʫ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʩʫʨʦʚʦʩʪʠ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʩʚʷʟʠ ʩ ʚʳʭʦʜʘʤʠ ʜʦʣʦʤʠʪʦʚʳʭ ʧʦʨʦʜ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʥʳʡ ʘʨʝʘʣ, ʩʪʝʥʦʙʠʦʥʪʥʦʩʪʴ, ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʨʝʣʠʢʪʘʤʠ ð ʜʘʸʪ ʥʘʤ ʧʨʘʚʦ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʪʴ ʚʩʝ ʩʦʦʙʱʝʩʪʚʘ ʩ Oxytropis triphylla ʠ Gypsophilla sambukii ʢʘʢ ʨʝʣʠʢ-

ʪʦʚʳʝ ʠ ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʡ ʦʭʨʘʥʳ.  

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʣʦʤʠʪʳ, ʂʘʯʠʤ ʉʘʤʙʫʢʠ, ʉʝʚʝʨʥʦʝ ɿʘʙʘʡʢʘʣʴʝ, ʄʘʣʳʡ ɸʤʘʣʘʪ. 

 

GYPSOPHILA SAMBUKII SCHISCHK. ON THE DOLOMITE OUTCROPS 

OF THE MALY AMALAT RIVER BASIN (NORTHERN TRANSBAIKALIA)  

 

Anastasia A. Baranova 

Student, 

Buryat State University 

24ʘ, Smolin str., Ulan-Ude, 670000, Russia  

E-mail: baranova.siaa@yandex.ru 

 

Abstract.  Gypsophila sambukii is a species that is of interest to study. In the Bauntovsky 

district of the Republic of Buryatia, new locations of the species, previously not described, 

were noted. Prior to the findings, there was only one known large population of the species 

in Buryatia, described from the çKyzyl-Khayaè tract. The study area is characterized by lit-

tle-studied due to the remoteness from the main highways and the severity of the climate, as 

well as the uniqueness of species diversity due to the outcrops of dolomite rocks. When 

studying plant communities, it was found out that the limited range, stenobiont, small popu-

lation, as well as growing in plant communities with relics, also gives us the right to indicate 

all communities with Oxytropis triphylla and Gypsophilla sambukii as relict and requiring 

special protection. 

Keywords: dolomites, Gypsophila sambukii, Northern Transbaikalia, Small Amalat. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʣʦ-

ʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ ʛʨʫʧʧʳ ʚ 2019ï

2021 ʛʛ. ʚ ɹʘʫʥʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. ʈʘʡʦʥ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʦʩʪʴʶ ʚʚʠʜʫ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠ-

ʩʪʨʘʣʝʡ ʠ ʩʫʨʦʚʦʩʪʠ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ʩʚʷʟʠ ʩ ʚʳʭʦʜʘʤʠ ʜʦʣʦʤʠʪʦʚʳʭ ʧʦʨʦʜ [ʇʳʞʠʢʦʚʘ ʠ ʜʨ., 2020]. 
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ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʄʘʣʦ-ɸʤʘʣʘʪʩʢʘʷ ʚʧʘʜʠʥʘ ʜʦʣʠʥʘ ʨ. ʄʘʣʳʡ ɸʤʘʣʘʪ, 

ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʚʳʭʦʜʳ ʧʦʨʦʜ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʟʚʝʩʪʥʷ-

ʢʦʚʳʝ ʩʫʙʩʪʨʘʪʳ ʛ. ɹʝʣʘʷ ʚ ʜʦʣʠʥʝ ʨʫʯʴʷ ɹʝʨʝʟʦʚʳʡ. ɻʦʨʘ ɹʝʣʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ɹʝʨʝʟʦʚʩʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʩʩʠʚ, ʩʣʦʞʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʦʨʦʯʝʥʩʢʦʡ ʩʚʠʪʳ. ʕʪʦʪ ʤʘʩʩʠʚ ʩʦʜʝʨʞʠʪ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʘʨʴʝʨʥʳʝ 

ʨʠʬʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ ʨʠʬʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʢʫʧʦʣʦ-

ʚʠʜʥʳʝ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʯʠʩʪʦ ʢʘʨʙʦʥʘʪʥʳʡ ʩʦʩʪʘʚ ʠ ʦʨʛʘʥʦʛʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ð 

ʢʦʨʘʣʣʳ, ʦʙʣʦʤʦʯʥʝʳ ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʨ. [ʆʩʠʧʦʚ, 2005].  

Gypsophilla sambukii Schischk. ð ʚʠʜ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʠʟʚʝʩʪʥʷʢʦʚʳʤ ʩʫʙ-

ʩʪʨʘʪʘʤ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʦʤ ʠʟʫʯʝʥʠʷ (ʨʠʩ. 1). ʄʝʟʦ-ʢʩʝʨʦʬʠʪʥʳʡ ʛʦʨʥʳʡ ʚʠʜ, 

ʢʘʣʴʮʝʬʠʣ. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 3 ʩʫʙʲʝʢʪʦʚ ʈʌ ʩʦ ʩʪʘʪʫʩʦʤ 4 (I) ð ʨʝʜʢʠʡ 

ʚʠʜ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʘʪʫʩʦʤ. ɺʤʝʩʪʝ ʩ Oxytropis triphylla ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʦʩ-

ʥʦʚʥʦʤ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (ʩʢʘʣʘʭ ʠ ʦʩʳʧʷʭ). ɺʠʜ ʠʤʝʝʪ ʚʦʩʪʦʯʥʦʩʠ-

ʙʠʨʩʢʠʡ ʘʨʝʘʣ. ɹʳʣ ʚʩʪʨʝʯʝʥ ʥʘʤʠ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʳʧʷʭ ʠ ʩʢʘʣʘʭ. 

ɺʠʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʚʳʩʦʪʦʡ ʜʦ 20 ʩʤ, ʩ ʛʦʣʳʤʠ 

ʩʪʝʙʣʷʤʠ. ʇʦʙʝʛʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʝʩʪʴ ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ. ʉʪʝʙʣʠ 

ʚʦʩʭʦʜʷʱʠʝ, ʚ ʩʦʮʚʝʪʠʷʭ ð ʚʝʪʚʠʩʪʳʝ. ʃʠʩʪʴʷ ʣʠʥʝʡʥʳʝ, ʦʩʪʨʦʚʘʪʳʝ. ʎʚʝʪʢʠ ʚ 

ʱʠʪʢʦʚʠʜʥʳʭ ʤʝʪʝʣʢʘʭ, ʮʚʝʪʦʥʦʩʳ ʜʦ 5 ʩʤ ʜʣʠʥʥʦʡ. ʃʝʧʝʩʪʢʠ ʨʦʟʦʚʦ-

ʬʠʦʣʝʪʦʚʳʝ, ʜʣʠʥʥʝʝ ʯʘʰʝʯʢʠ. ʀʟʥʘʯʘʣʴʥʦ ʚʠʜ ʙʳʣ ʦʧʠʩʘʥ ʠʟ ʉʠʙʠʨʠ [ʉʦʩʫʜʠ-

ʩʪʳʝ ʨʘʩʪʝʥʠʷ ʩʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, 1995].  

 

 
 

ʈʠʩ. 1. Gypsophilla sambukii 

 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʘʨʝʘʣ, ʩʪʝʥʦʙʠʥʪʥʦʩʪʴ, ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʨʝʣʠʢʪʘʤʠ ð ʜʘʸʪ ʥʘʤ ʧʨʘʚʦ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʪʴ ʚʩʝ ʩʦʦʙʱʝʩʪʚʘ ʩ Oxytropis triphylla ʠ Gypsophilla sambukii ʢʘʢ ʨʝʣʠʢ-

ʪʦʚʳʝ ʠ ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʡ ʦʭʨʘʥʳ.  

ɼʦ ʥʘʭʦʜʦʢ ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʚ ɹʫʨʷʪʠʠ, ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʦʜʥʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʥʘ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʫʨʦʯʠʱʘ çʂʳʩʳʣ-

ʍʘʷè, ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʄʘʡʤʝʯʠ. ʆʩʪʘʣʴʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʜʠʥʦʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ. Gypsophilla sambukii Schischk. ð ʩʝʚʝʨʦʘʟʠʘʪʩʢʠʡ 

ʚʠʜ (ʨʠʩ. 2). 
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ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʚʠʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʜʚʫʭ ʥʦʚʳʭ ʪʦʯʢʘʭ: 

1. ɹʘʫʥʪʦʚʩʢʠʡ ʨʘʡʦʥ, ʣʝʚʳʡ ʙʝʨʝʛ ʨ. ɹʘʛʜʘʨʠʥ, ʩʢʣʦʥ ʛ. ʆʨʦʯʝʥʢʘ (54Á29ǋ4ǌ 
ʩ.ʰ., 113Á35ǋ27.3ǌ  ʚ.ʜ., 959  ʤ ʥʘʜ ʫʨ.  ʤ.); 

2. ɹʘʫʥʪʦʚʩʢʠʡ ʨʘʡʦʥ, ʫʨʦʯʠʱʝ ɹʘʛʜʘʭʘʣʠ, ʛ. ɹʝʣʘʷ (54Á26ǋ28ǌ ʩ.ʰ., 

113Á13ǋ39ǌ ʚ.ʜ., 1273 ʤ ʥʘʜ ʫʨ. ʤ.) [ʇʳʞʠʢʦʚʘ ʠ ʜʨ., 2021]. 

 
ʈʠʩ. 2. ʂʘʨʪʘ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ Gypsophilla sambukii 

 

Gypsophilla sambukii Schischk., Oxytropis triphylla (Pall.) Pers. ð ʚʠʜʳ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʠ 2019-2021ʛ. ʠ ʦʪʤʝʯʝʥʳ ʚ ʦʧʠʩʘʥʠ-

ʷʭ. ʊʘʢ ʢʘʢ ʚʠʜʳ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʝʥʳ ʚ ʩʦʩʪʘʚʝ ʩʭʦʞʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙ-

ʱʝʩʪʚ, ʪʦ ʥʘʤʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ (ʪʘʙʣ. 1). ʕʜʠʬʠʢʘʪʦʨʘʤʠ ʧʦʯʪʠ 

ʚʦ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚʘʭ ʷʚʣʷʶʪʩʷ Dryas sumneviczii ʠ Kobresia filifolia. ʀʥʦʛʜʘ ʜʦ-

ʤʠʥʘʥʪʘʤʠ ʚʳʩʪʫʧʘʶʪ Carex rupestris, C. pediformis  ʠ Tofieldia coccinea. 

 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʤʝʨʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʩʦʦʙʱʝʩʪʚ  

ʩ Gypsophilla sambukii ʠ Oxytropis triphylla 

 
3 N 54.43858 

E 113.230576 

ʕʢʩʧʦʟʠʮʠʷ ʚʦʩʪʦʯʥʘʷ. ʋʛʦʣ ʥʘʢʣʦ-

ʥʘ200. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ. ʑʝʙ-

ʥʠʩʪʦ-ʢʘʤʝʥʠʩʪʳʡ ʩʢʣʦʥ. ɺʘʣʫʥʳ 

50%, ʛʨʘʚʠʡ 20%, ʧʝʩʦʢ 15%. ʆʇʇ 

15%. 

ʂoʙʨʝʟʠʝʚʦ-ʦʩʦʢʦʚʦ-ʜʨʠʘʜʦʚʳʡ ʢʘ-

ʤʝʥʠʩʪʳʡ ʩʢʣʦʥ. H=1197 

 

Carex rupestris (ʦʧʨʝʜʝʣʠ-

ʣʘ ʀ. ʅ. ʐʝʭʦʚʮʦʚʘ) 

Dryas sumneviczii   

Salix fuscescens (+) 

Kobresia filifolia (+) 

Saxifraga oppositifolia (+) 

Paraquilegia microphylla 

(+) 

Androsace bungeana (+) 

Gypsophilla sambukii (+) 

Betula montana (+) 

Oxytropis triphylla (+) 

Lichenes ʝʜʠʥʠʯʥʦ 
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4 N 54.43858 

E 113.2303 

ʆʩʪʘʥʮʳ, ʛʣʳʙʳ. ʆʇʇ 25% 

ʊʦʬʬʝʣʴʜʠʝʚʦ-ʜʨʠʘʜʦʚʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ. H=1209 

 

Tofieldia coccinea (1) 

Dryas sumneviczii (2)  

Kobresia filifolia (+) 

Carex rupestris (+) 

Saxifraga oppositifolia (+) 

Androsace incana  (r) 

Oxytropis triphylla (r) 

Gypsophilla sambukii (+) 

Paraquilegia microphylla 

(r) 

Salix saxatilis (r) 

Xanthoria parietina ʝʜʠ-

ʥʠʯʥʦ 

5 N 54.438417 

E 113.229283 

ʕʢʩʧʦʟʠʮʠʷ ʚʦʩʪʦʯʥʘʷ. ʋʛʦʣ ʥʘʢʣʦʥʘ 

200. ʇʨʠʚʝʨʰʠʥʥʘʷ ʯʘʩʪʴ. ʅʝʙʦʣʴ-

ʰʦʡ ʮʠʨʢ ð ʨʝʣʴʝʬ ʚʳʧʫʢʣʳʡ. ɼʨʠ-

ʘʜʦʚʦ-ʦʩʦʢʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʂʘʤʝʥʠ-

ʩʪʦ ð ʱʝʙʥʠʩʪʳʡ ʩʢʣʦʥ.  

ʄʝʣʢʠʝ ʚʘʣʫʥʳ 10ʭ12 ʩʤ ð 40%. 

ʇʝʩʦʢ ð 20%. ʆʇʇ 40%. H=1249 

 

Dryas sumneviczii (2)  

Kobresia filifolia (1) 

Carex rupestris (1) 

Polygala tenuifolia (+) 

Saussurea shanginiana (+) 

Gypsophilla sambukii (+) 

Phlojodicarpus sibirica (+) 

Patrinia sibirica (+) 

Oxytropis triphylla (+) 

Androsace incana (+) 

Stellaria cherleriae (+) 

Silene chamarensis (+) 

Paraquilegia mcrophylla 

(+) 

Dendranthema  zawadskii 

(r) 

Saxifraga oppositifolia (r) 

Xanthoria parietina ʝʜʠ-
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ʇʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

180000, ʛ. ʇʩʢʦʚ, ʧʣ. ʃʝʥʠʥʘ, ʜ. 1 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʪʫʱʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʠʜʨʦʩʬʝʨʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝ-

ʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʌʠʪʦʧʣʘʥʢʪʦʥ ð ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨ ʂʘʣʘʮʢʦʝ ʠ ʃʝʩʠʮʢʦʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

2021ï2022 ʛʛ. ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ ʜʦ-

ʤʠʥʠʨʦʚʘʣʠ ʦʪʜʝʣʳ Bacillariophyta ʠ Chlorophyta. ɿʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʣʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʦʪʜʝʣʦʚ Cyanobacteria ʠ Ochrophyta. ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʚʝʩʝʥ-

ʥʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʝ ʂʘʣʘʮʢʦʝ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʟʝʨʝ ʃʝʩʠʮʢʦʝ 

ʚ ʦʙʘ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʳ ʚʦʜʦʨʦʩ-

ʣʝʡ ʦʟʝʨ. ɺ ʂʘʣʘʮʢʦʤ ʦʟʝʨʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ 

Coelastrum ʠ Didymocystis ʠʟ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, Aphanocapsa ʠ Microcystis ʠʟ ʮʠʘ-

ʥʦʙʘʢʪʝʨʠʡ. ɺ ʃʝʩʠʮʢʦʤ ʦʟʝʨʝ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʯʠʩʣʝʥʥʦʩʪʴ ʚʥʦʩʠʣʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʨʦʜʦʚ Snowella ʠ Aphanocapsa ʠʟ ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ Kephyrion ʠʟ ʟʦʣʦʪʠ-

ʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʉʦʛʣʘʩʥʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʠʥʜʝʢʩʘʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʪʦ-

ʧʣʘʥʢʪʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʟʝʨ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʙʠʦʮʝʥʦʟʳ ʩ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʤʘʩʩʘ, ʠʥʜʝʢʩʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʬʠ-

ʪʦʧʣʘʥʢʪʦʥ, ʯʠʩʣʝʥʥʦʩʪʴ. 
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Abstract. Increasing anthropogenic load on the hydrosphere contributes to the reduction of 

the biodiversity of aquatic organisms. Phytoplankton is an important component of aquatic 

ecosystems, whose species composition and quantitative indicators can characterize the eco-

logical state of the aquatic ecosystem as a whole. The article presents the results of studies 

of the phytoplankton of lakes Kalatskoe and Lesitskoe in the spring of 2021-2022. In terms 

of the number of species, the phylums Bacillariophyta and Chlorophyta dominated in the 

phytoplankton communities of the lakes. A significant contribution was made by representa-

tives of the Cyanobacteria and Ochrophyta phylums. The indicators of abundance and bio-

mass of spring phytoplankton in Lake Kalatskoye were significantly higher than in Lake Le-

sitskoye. Species of algae of lakes dominating on number are established. Representatives of 

the genera Coelastrum and Didymocystis from green algae, Aphanocapsa and Microcystis 

from ʉyanobacteria predominated in Kalatskoe Lake. In Lake Lesitskoye, representatives of 

the genera Snowella and Aphanocapsa from ʉyanobacteria, as well as Kephyrion from 

Chrysophyceae, made the greatest contribution to the abundance. According to the calculat-

ed indices of species diversity, the phytoplankton communities of the lakes were character-

ized as biocenoses with an average level of species diversity. 

Keywords: biomass, biodiversity indices, taxonomic composition, phytoplankton, abun-

dance. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʦʦʙʱʝʩʪʚ ʠ ʤʦʞʝʪ ʦʪʨʘ-

ʞʘʪʴ ʩʪʝʧʝʥʴ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʣʠ ʥʘʨʫʰʝʥʥʦʩʪʠ (ɹʘʨʠʥʦʚʘ ʠ ʜʨ., 2006; ʇʠʘʥʢʘ, 

1981). ʋʚʝʣʠʯʠʚʘʶʱʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʠʜʨʦʩʬʝʨʫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʠʦʪʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦ-

ʩʠʩʪʝʤʳ.  

ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʧʣʘʥʢʪʦʥʥʳʝ ʚʦʜʦʨʦʩʣʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʧʝʨʚʠʯʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʣʝʞʘ-

ʱʠʝ ʚ ʦʩʥʦʚʝ ʪʨʦʬʠʯʝʩʢʦʡ ʧʠʨʘʤʠʜʳ. ʇʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʧʣʘʥʢʪʦʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʢʘʯʝʩʪʚʝ ʚʦʜʳ ʠ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [ʊʝʨʝʥʴʢʦ, 2001].  

ɺ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 3700 ʦʟʝʨ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʥʝ 

ʠʟʫʯʝʥʳ. ʉʨʝʜʠ ʥʠʭ ð ʦʟʝʨʘ ʂʘʣʘʮʢʦʝ ʠ ʃʝʩʠʮʢʦʝ ʇʝʯʦʨʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʝʛʠʦ-

ʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʦʙʱʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʧʦʣʫʯʝʥʠʶ ʜʘʥʥʳʭ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ [ɼʨʦʟʜʝʥʢʦ ʠ ʜʨ., 2022].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʜʚʫʭ ʦʟʝʨ ʇʝʯʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʘʝ 2021 ʠ 2022 ʛʛ. ʥʘ ʦʟʝʨʘʭ ʂʘʣʘʮʢʦʝ ʠ ʃʝʩʠʮ-

ʢʦʝ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʙʘʩʩʝʡʥʫ ʇʩʢʦʚʩʢʦʛʦ ʦʟʝʨʘ. ʄʝʪʦʜʠʢʘ ʦʪʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʙ ʦʧʠʩʘʥʳ ʨʘʥʝʝ [ɼʨʦʟʜʝʥʢʦ, 2018]. ɸʥʘʣʠʟ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʚʢʣʶʯʘʣ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʠʜʦʚʦʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʦʮʝʥʠʚʘʣʠ, ʧʨʠʤʝʥʷʷ ʠʥʜʝʢʩʳ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ, ʚʳʨʘʚ-

ʥʝʥʥʦʩʪʠ ʇʠʝʣʫ, ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʉʠʤʧʩʦʥʘ ʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ. 

ɺ ʤʘʝ 2021 ʛ. ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʂʘʣʘʮʢʦʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝ-

ʥʦ 47 ʪʘʢʩʦʥʦʚ ʨʘʥʛʦʤ ʥʠʞʝ ʨʦʜʘ ʠʟ 8 ʦʪʜʝʣʦʚ, ʦʟ. ʃʝʩʠʮʢʦʛʦ ð 37 ʚʠʜʦʚʳʭ ʪʘʢ-
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ʩʦʥʦʚ ʠʟ 6 ʦʪʜʝʣʦʚ (ʨʠʩ. 1). ɺʝʩʥʦʡ 2022 ʛ. ʚ ʦʟ. ʂʘʣʘʮʢʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝ-

ʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʜʦ 61 ʚʠʜʦʚʦʛʦ ʪʘʢʩʦʥʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʚʠ-

ʜʦʚ ʚ ʦʟ. ʃʝʩʠʮʢʦʝ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʧʨʦʰʣʦʛʦʜʥʠʤʠ ʜʘʥʥʳʤʠ. ʌʣʦʨʠʩʪʠʯʝ-

ʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʣʘʥʢʪʦʥʥʦʡ ʘʣʴʛʦʬʣʦʨʳ ʚ ʦʙʦʠʭ ʦʟʝʨʘʭ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʩʪʘʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʜʝʣʦʚ Bacillariophyta, Chlorophyta ʠ Cyanobacteria. 

ɺ ʦʟ. ʃʝʩʠʮʢʦʤ ʪʘʢʞʝ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʚʠʜʦʚʦʤ ʙʦʛʘʪʩʪʚʝ ʠʛʨʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʪʜʝʣʘ Ochrophyta. 

 

 
 

ʈʠʩ. 1. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ 

 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʳʣʠ ʟʘʤʝʪʥʦ ʚʳʰʝ ʚ ʦʟ. ʂʘʣʘʮ-

ʢʦʝ. ʊʘʢ, ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʤʘʝ 2021 ʛ. ʩʦʩʪʘʚʣʷʣʘ 2,7 ʤʣʥ ʢʣ./ʣ, 

ʙʠʦʤʘʩʩʘ ð 193,2 ʤʢʛ/ʣ, ʘ ʚ 2022 ʛ. ð 1,5 ʤʣʥ ʢʣ./ʣ ʠ 250,3 ʤʢʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 1). ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ 2022 ʛ. ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʦʟʝʨʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʥʝʞʝʣʠ ʚ 2021 ʛ.  

ɺ ʃʝʩʠʮʢʦʤ ʦʟʝʨʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʳʣʠ 

ʟʘʤʝʪʥʦ ʥʠʞʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʦʙʘ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘʭʦʜʠʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʘ ʙʠʦʤʘʩʩʘ ʚ 2022 ʛ. ʙʳʣʘ ʚ 5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ 2021 ʛ., 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʢʣʝʪʦʢ ʚʩʪʨʝʯʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ 

 

ʆʟʝʨʘ 
ʏʠʩʣʦ ɺɺʊ, 

ʘʙʩ 

ʆʩʥʦʚʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 
N, ʪʳʩ. ʢʣ./ʣ ɺ, ʤʢʛ/ʣ 

 ʄʘʡ, 2021 

ʂʘʣʘʮʢʦʝ 47 Chl-B-Cyan 2744,0 193,2 

ʃʝʩʠʮʢʦʝ 37 B-Chl-Cyan-O 165,8 14,2 

 ʄʘʡ, 2022 

ʂʘʣʘʮʢʦʝ 61 B-Chl-Cyan 1496,0 250,3 

ʃʝʩʠʮʢʦʝ 38 B-Chl-O-Cyan 179,0 75,8 

ʇʨʠʤʝʯʘʥʠʝ: ɺɺʊ ð ʚʠʜʦʚʳʝ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥʳ, N ð ʯʠʩʣʝʥʥʦʩʪʴ, ɺ ð ʙʠʦʤʘʩ-

ʩʘ, Chl ð Chlorophyta, B ð Bacillaryophyta, Cyan ð Cyanobacteria, O ð Ochrophyta 

 

ɺ ʦʟ. ʂʘʣʘʮʢʦʝ ʚ 2021 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʯʠʩʣʝʥʥʦʩʪʴ ʚʥʦʩʠʣʠ ʟʝʣʝʥʘʷ 

ʚʦʜʦʨʦʩʣʴ Coelastrum microporum Nªgeli in A. Braun (21,6 %), ʮʠʘʥʦʙʘʢʪʝʨʠʠ 

Aphanocapsa delicatissima W.West & G.S.West (14,6 %) ʠ Microcystis sp. (11,7 %), 

ʘ ʚ 2022 ʛ. ð ʟʝʣʝʥʘʷ ʚʦʜʦʨʦʩʣʴ Didymocystis planctonica Korshikov ʠ ʮʠʘʥʦʙʘʢ-

ʪʝʨʠʷ A. delicatissima (37,4 %). ɺ ʃʝʩʠʮʢʦʤ ʦʟʝʨʝ ʚ 2021 ʛ. ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʤʠ-

ʥʠʨʦʚʘʣʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʣʠ Snowella 

lacustris (Chodat) Kom§rek & Hind§k (26,3 %) ʠ A. delicatissima (21,9 %), ʘ ʚ 2022 

ʛ. ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʟʦʣʦʪʠʩʪʳʝ ʚʦʜʦʨʦʩʣʠ Kephyrion rubri-claustri W. Conrad 

(40,2 %) ʠ Kephyrion doliolum Conrad (19,6 %). 

ɸʥʘʣʠʟ Ŭ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥ-

ʜʝʢʩʦʚ ʐʝʥʥʦʥʘ, ʉʠʤʧʩʦʥʘ, ʄʘʨʛʘʣʝʬʘ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ (ʪʘʙʣ. 2).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʦʪʤʝʯʘʣʦʩʴ ʚ ʦʟ. ʂʘʣʘʮʢʦʝ ʚ 2021 ʛ. 

(ʅ = 2,72), ʤʠʥʠʤʘʣʴʥʦʝ ð ʚ ʦʟ. ʃʝʩʠʮʢʦʝ ʚ 2022 ʛ. (ʅ = 2,27). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʟ. ʂʘ-

ʣʘʮʢʦʝ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʳ.  

 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

 

ʆʟʝʨʘ 
ʀʥʜʝʢʩʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʅ C Mg ɽ 

 ʄʘʡ, 2021 

ʂʘʣʘʮʢʦʝ 2,72 0,10 3,17 0,71 

ʃʝʩʠʮʢʦʝ 2,52 0,14 3,08 0,70 

 ʄʘʡ, 2022 

ʂʘʣʘʮʢʦʝ 2,64 0,17 4,29 0,64 

ʃʝʩʠʮʢʦʝ 2,27 0,21 3,14 0,62 

ʇʨʠʤʝʯʘʥʠʝ: ʛʜʝ H ð ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ, C ð ʠʥʜʝʢʩ ʉʠʤʧʩʦʥʘ, Mg ð ʠʥʜʝʢʩ ʄʘʨʛʘʣʝ-

ʬʘ, E ð ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ 

 

ʀʥʜʝʢʩ ʉʠʤʧʩʦʥʘ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʚʠʜʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʦʟ. ʂʘʣʘʮʢʦʝ ʠʥʜʝʢʩ ʠʟʤʝʥʷʣʩʷ ʦʪ 0,10 ʚ 

2021 ʛ. ʜʦ 0,17 ʚ 2022 ʛ., ʚ ʦʟ. ʃʝʩʠʮʢʦʝ ð ʦʪ 0,14 ʜʦ 0,21 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 
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2). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʝʤ ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʬʠ-

ʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʟʝʨ ʚ 2021 ʛ.  

ʇʦ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʘ ʄʘʨʛʘʣʝʬʘ ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʦʟ. ʂʘʣʘʮʢʦʝ ʚ 2022 ʛ. (d = 4,29), ʥʘʠʤʝʥʴʰʠʤ ð ʦʟ. ʃʝʩʠʮʢʦʝ ʚ 2021 ʛ. 

(d = 3,08). ɺ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʟʝʨʘ ʢʘʢ ʘʢʚʘ-

ʪʦʨʠʠ ʩʦ ʩʨʝʜʥʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ. 

ʀʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʨʘʚʥʦʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʚʠʜʦʚ 

ʚ ʩʦʦʙʱʝʩʪʚʝ. ɿʥʘʯʝʥʠʷ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʜʣʷ ʚʩʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ ʠ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

(0,62-0,71), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʜʦʤʠʥʘʥʪʦʚ (ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʦʚʘʪʴ). 

ɺ ʮʝʣʦʤ, ʧʦʢʘʟʘʪʝʣʠ Ŭ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʝ ʩʦʦʙ-

ʱʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʟʝʨ ʢʘʢ ʙʠʦʮʝʥʦʟʳ ʩ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʚʠʜʦʚʦʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʠ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʣʘʩʴ ʙʠʦʣʦʛʠʷ ʩʝʤʷʥ ʨʝʜʢʦʛʦ ʛʠʜʨʦʬʠʪʘ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ 

(Euryale ferox Salisb., Nymphaeaceae) ʜʣʷ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ʠ ʨʘʩʩʝʣʝʥʠʷ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʝʤʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʠʜʘ, ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʚʦʟʤʦʞʥʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ ʥʝʛʦ ʢʘʢ ʫ ʦʜʥʦ-ʜʚʫʣʝʪʥʠʢʘ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʝʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʚ ʙʠʦʪʝ ʨʝʛʠʦʥʘ. ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚ ʧʦʡʤʝ ʨ. ɹʠʢʠʥ, 

ʢʨʫʧʥʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʋʩʩʫʨʠ. ʇʨʦʚʦʜʠʣʩʷ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʙʱʝʧʨʠʥʷ-

ʪʦʡ ʤʝʪʦʜʠʢʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʝʤʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʚʠʜʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦ ʤʥʦʛʦʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʢʦʷ ʩʝʤʷʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ. ɼʣʷ 

ʚʳʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʠʤ ʥʝʦʙʭʦʜʠʤʘ ʭʦʣʦʜʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʤʠʥʫʩ 5 ʚ ʦʧʳʪʝ ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʪʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʝʤʷʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Euryale ferox, ʧʦʢʦʡ ʩʝʤʷʥ, ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. 
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Abstract. The biology of the seeds of a rare hydrophyte Euryale ferox Salisb., Nymphaeace-

ae was studied with the aim of growing it in culture and settling in the natural environment. 

Studies of the seed renewal of the species, the only possible way for it as a one-biennial, are 

relevant for its conservation in the biota of the region. The material was collected in a natu-

ral environment in the floodplain of the river Bikin, a large tributary of the river Ussuri. 

A laboratory experiment was carried out according to the generally accepted method. It was 

revealed that the seed renewal of the species is largely due to the peculiarities of seed dor-

mancy, characterized by a morphophysiological type. To exit the dormant state, they need 
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cold stratification. Negative temperatures down to minus 5 in the experiment did not affect 

the viability of stratified seeds. 

Keywords: Euryale ferox, seed dormancy, seed germination. 

 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʦʩʪʘʥʦʚʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʦʨʘʱʠʚʘʥʠʶ 

ʩʝʤʷʥ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ (Euryale ferox Salisb., Nymphaeaceae) ʢʘʢ ʨʝʜʢʦʛʦ 

ʛʠʜʨʦʬʠʪʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ʚ ʛʦʨʦʜʝ ʍʘʙʘʨʦʚʩʢ (ʅʠʞʥʝʝ ʇʨʠʘʤʫʨʴʝ), ʘ ʪʘʢʞʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ. ʇʦʧʦʣʥʝʥʠʝ ʧʨʠ-

ʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚʳʨʘʱʝʥʥʳʤʠ ʚ ʢʫʣʴʪʫʨʝ ʤʦʣʦʜʳʤʠ ʩʝʷʥʮʘʤʠ ʚʧʦʣʥʝ ʨʝʘʣʴ-

ʥʘʷ ʟʘʜʘʯʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝ-

ʥʠʡ. 

ʕʚʨʠʘʣʘ ʫʩʪʨʘʰʘʶʱʘʷ ʟʥʘʯʠʪʩʷ ʚ ʩʧʠʩʢʝ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ [ʂʨʘʩʥʘʷ ʢʥʠʛʘé, 2008]. ʈʝʜʢʦʩʪʴ ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ ʩʚʷʟʘʥʘ ʩʦ ʤʥʦʛʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʜʨʝʚʥʝʛʦ ʶʞʥʦʘʟʠʘʪʩʢʦʛʦ ʩʫʙʪʨʦ-

ʧʠʯʝʩʢʦʛʦ ʨʦʜʘ (ʎʚʝʣʝʚ, 1987). ɺ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ (ʂʠʪʘʡ, ʧ-ʦʚ ʂʦʨʝʷ, ʗʧʦʥʠʷ), ʚʢʣʶʯʘʷ ʶʛ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʈʦʩʩʠʠ, ʘʨʝʘʣ ʚʠʜʘ ʥʦʩʠʪ ʨʝʣʠʢʪʦʚʳʡ ʭʘʨʘʢʪʝʨ (Ohwi, 1965; Lee, 1996; 

www.efloras.org). ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʝʛʦ ʘʨʝʘʣʘ ʧʨʦʭʦʜʠʪ ʧʦ ʜʦʣʠʥʝ ʉʨʝʜʥʝʛʦ 

ʇʨʠʘʤʫʨʴʷ [ʈʫʙʮʦʚʘ, 2009]. ʉʚʦʝʦʙʨʘʟʠʝ ʙʠʦʤʦʨʬʦʣʦʛʠʠ ʚʠʜʘ ð ʦʜʥʦ-

ʜʚʫʣʝʪʥʷʷ ʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʪʦʛʜʘ, ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʠʤʬʝʡʥʳʭ 

ʤʥʦʛʦʣʝʪʥʠʢʠ [ʊʘʭʪʘʜʞʷʥ, 1987; ɹʝʟʜʝʣʝʚʳ, 2006]. ʆʪʩʫʪʩʪʚʠʝ ʦʨʛʘʥʦʚ ʚʝʛʝʪʘ-

ʪʠʚʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʩʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʧʝʨʝʟʠʤʦʚʳʚʘʥʠʝ ʚ ʧʨʦʤʝʨʟʘ-

ʶʱʠʭʩʷ ʜʦ ʜʥʘ ʚʦʜʦʝʤʘʭ ʦʪʥʦʩʷʪʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʫʷʟʚʠʤʦʩʪʠ ʧʦʧʫ-

ʣʷʮʠʡ ʚʠʜʘ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ. ʂ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʨʝʜʢʦʩʪʠ 

ʚʠʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ɸʤʫʨʘ, ʚʳʟʳʚʘʶʱʝʝ 

ʥʘʨʫʰʝʥʠʷ ʚʩʝʭ ʧʦʡʤʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʤʝʣʢʦʚʦʜʥʳʝ ʩʪʘʨʠʮʳ ʠ ʟʘʚʦʜʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʜʣʷ ʵʚʨʠʘʣʳ.  

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ ʧʣʦʜʳ ð 

ʤʥʦʛʦʣʠʩʪʦʚʢʠ, ʩʝʤʝʥʘ ʩ ʤʘʣʝʥʴʢʠʤ ʟʘʨʦʜʳʰʝʤ, ʩʢʫʜʥʳʤ ʵʥʜʦʩʧʝʨʤʦʤ ʠ ʦʙʠʣʴ-

ʥʳʤ ʧʝʨʠʩʧʝʨʤʦʤ ʩ ʘʨʠʣʣʫʩʦʤ. ʂʦʞʫʨʘ ʩʝʤʷʥ ʩ ʢʨʳʰʝʯʢʦʡ [ʊʘʭʪʘʜʞʷʥ, 1987]. 

ʅʝʠʟʚʝʩʪʥʳʤ ʦʩʪʘʝʪʩʷ ʪʠʧ ʧʦʢʦʷ ʩʝʤʷʥ ʫ ʵʚʨʠʘʣʳ. ʀʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʦʷ 

ʩʝʤʷʥ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʠʤʬʝʡʥʳʭ (ʅʠʢʦʣʘʝʚʘ ʠ ʜʨ., 1985, 1999). ʋ Nu-

phar adventum (Soland.) R.Br. ʩʝʤʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʪʠʧʦʤ ʧʦʢʦʷ. ʇʦʢʦʡ ʩʥʠʤʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ 

ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʩʚʝʪʫ. ʋ N. luteum (L.) Smith. ʪʠʧ ʧʦʢʦʷ ʩʝʤʷʥ ʧʨʝʜʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ. ɺʦʟʤʦʞʥʦ, ʧʦʢʦʡ ʩʥʠʤʘʝʪʩʷ ʭʦʣʦʜʥʦʡ ʩʪʨʘ-

ʪʠʬʠʢʘʮʠʝʡ. ʋ Nymphaea alba L. ʩʝʤʝʥʘ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʥʝʛʣʫʙʦʢʠʤ ʪʠʧʦʤ ʧʦʢʦʷ. ʇʨʦʨʘʩʪʘʥʠʝ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʩʚʝʪʦʤ. ʋ Nym-

phaea lotus L. ʪʠʧ ʧʦʢʦʷ ʩʝʤʷʥ ð ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ, ʥʝʛʣʫʙʦʢʠʡ. ʇʨʦʨʘʩ-

ʪʘʥʠʝ ʩʚʝʪʦʟʘʚʠʩʠʤʦʝ. ʉʝʤʝʥʘ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʠʤʝʶʪ ʟʘʨʦʜʳʰ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʦʢʦʷ. 

ɸʚʪʦʨʳ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʨʘʞʝʥ-

ʥʳʤʠ ʩʝʟʦʥʘʤʠ ʛʦʜʘ, ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʧʦʟʚʦ-

ʣʷʶʱʠʤʠ ʨʘʩʪʝʥʠʷʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʆʩʦʙʝʥʥʦ-

ʩʪʴʶ ʠʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʢʦʷ, ʢʦʪʦʨʘʷ ʩʥʠ-

ʤʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʭʦʣʦʜʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ ʥʘʟʝʤʥʳʭ ʚʠʜʦʚ, 

ʪʘʢ ʠ ʦʙʠʪʘʶʱʠʭ ʚ ʚʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦ-
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ʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʩʝʤʷʥ ʫ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ ʦʙʣʘʜʘʶʪ ʥʘʫʯʥʦʡ ʥʦʚʠʟ-

ʥʦʶ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʠʶʣʴ 

ʤʝʩʷʮʳ 2022 ʛʦʜʘ.  ʄʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʚ ʤʝʩʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʆʨʝʥʙʫʨʛʩʢʦʛʦ (ɹʠʢʠʥʩʢʠʡ ʨ-ʥ ʍʘʙʘʨʦʚʩʢʦʛʦ 

ʢʨʘʷ). ʂʦʦʨʜʠʥʘʪʳ: 46ʦ47¡20±N, 134ʦ14¡50±E. ɿʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʢʨʫʧʥʦʝ ʦʟʝʨʦ ʩ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 55,8 ʢʤĮ. ʍʦʣʦʜʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʪʦʣ-

ʱʝʡ ʚʦʜʳ 10 ʩʤ, ʚʟʷʪʦʡ ʠʟ ʦʟʝʨʘ ð ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʧʫʣʷʮʠʠ. ʉʪʝʢʣʷʥʥʳʝ 

ʩʦʩʫʜʳ ʩ ʩʝʤʝʥʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢ, ʛʜʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʣʶʩ 2ï5 ʛʨʘʜʫʩʦʚ. ʏʘʩʪʴ ʩʝʤʷʥ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʧʦʜʚʝʨʛʘʣʠ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʚ ʚʦ-

ʜʝ (ʪʝʤʧʝʨʘʪʫʨʘ ʤʠʥʫʩ 2ï4).  ɺ ʚʘʨʠʘʥʪʝ ʩ ʪʝʧʣʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ ʩʝʤʝʥʘ ʚʳ-

ʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 15ï20 ʧʦʜ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ. ʇʨʦ-

ʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʧʦʩʣʝ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜ ʩʣʦʝʤ ʚʦʜʳ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʧʣʶʩ 15ï20 ʛʨʘʜʫʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʪʦʯʢʝ ʩʙʦʨʘ. ʕʚʨʠʘʣʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʚʜʦʣʴ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʦʟʝʨʘ, ʦʙʨʘʟʫʷ ʩʧʣʦʰʥʳʝ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʟʘʨʦʩʣʠ. ɺ ʤʦʤʝʥʪ 

ʧʦʩʝʱʝʥʠʷ ʚʦʜʦʝʤʘ (7 ʩʝʥʪʷʙʨʷ) ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʡ ð ʧʣʦʜʫʱʠʝ. ʅʘ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦ 7ï12 (20) ʧʣʦʜʦʚ ʢʨʫʧʥʳʭ ʧʦ ʨʘʟʤʝʨʫ ʠ ʚʳʩʪʫʧʘʶʱʠʭ ʠʟ 

ʚʦʜʳ ʧʦʯʪʠ ʥʘʧʦʣʦʚʠʥʫ. ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʩʪʝʥʠʠ ʠʤʝʶʪʩʷ ʤʝʣʢʠʝ ʧʣʦʜʳ, ʨʘʩʧʦʣʘ-

ʛʘʶʱʠʝʩʷ ʧʦʜ ʚʦʜʦʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʩʳʭʘʶʱʝʡʩʷ ʦʪʤʝʣʠ ʫ ʨʘʩʪʝʥʠʡ ʵʚʨʠ-

ʘʣʳ ʦʪʤʠʨʘʶʪ ʣʠʩʪʴʷ, ʠ ʧʣʦʜʳ ʧʦʣʥʦʩʪʴʶ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ. ʇʣʦ-

ʜʳ ʥʘʯʠʥʘʶʪ ʨʘʩʢʨʳʚʘʪʴʩʷ. ʆʢʦʣʦʧʣʦʜʥʠʢ ʟʘʛʥʠʚʘʝʪ, ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʠʦʣʝ-

ʪʦʚʦʛʦ ʮʚʝʪʘ ʩʝʤʝʥʘ ʣʝʞʘʪ ʥʘ ʛʨʫʥʪʝ ʥʘʧʦʜʦʙʠʝ ʙʫʩʠʥʦʢ. ʉʫʜʷ ʧʦ ʧʨʝʦʙʣʘʜʘʥʠʶ 

ʧʣʦʜʫʱʠʭ ʦʩʦʙʝʡ, ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ ʵʚʨʠʘʣʳ ʟʜʝʩʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ.  

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ 

ʚʦʜʦʝʤʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: Ceratophyllum demersum L. (ʦʙʠʣʴʥʦ), Trapa 

maximowiczii Korsh. (ʠʟʨʝʜʢʘ), Potamogeton maakianus A. Benn. (ʠʟʨʝʜʢʘ), Po-

tamogeton berchtoldii Fieb. (ʨʝʜʢʦ), Hydrilla verticillata (L.  f.) Rich. (ʨʝʜʢʦ), Sagit-

taria natans Pall. (ʨʝʜʢʦ), Utricularia vulgaris L. (ʨʝʜʢʦ), Trapella sinensis Oliv. 

(ʨʝʜʢʦ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʜʥʘʷ ʛʣʘʜʴ ʦʟʝʨʘ ʩʚʦʙʦʜʥʘ ʦʪ ʜʨʫʛʠʭ, ʢʨʦʤʝ 

ʵʚʨʠʘʣʳ, ʘʵʨʦʛʠʜʘʪʦʬʠʪʦʚ. ʇʨʝʦʙʣʘʜʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʧʦʛʨʫʞʝʥʥʳʭ ʤʘʢʨʦʛʠʜʨʦ-

ʬʠʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ ʟʘʨʘʩʪʘʥʠʷ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣʠ ʩʥʷʪʳ ʫ ʨʘʩʪʝʥʠʡ ʠʟ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ 

 
ʇʨʠʟʥʘʢ ʇʘʨʘʤʝʪʨʳ 

ʏʠʩʣʦ ʧʣʦʜʦʚ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ, ʰʪ. 7ï12 

ʈʘʟʤʝʨʳ ʢʨʫʧʥʳʭ ʧʣʦʜʦʚ, ʚʳʩʦʪʘ/ʜʠʘʤʝʪʨ, ʩʤ 8,5/5,5 

ʈʘʟʤʝʨʳ ʤʝʣʢʠʭ ʧʣʦʜʦʚ,  ʚʳʩʦʪʘ/ʜʠʘʤʝʪʨ, ʩʤ 3,8/2,6 

ʏʠʩʣʦ ʩʝʤʷʥ ʦʜʥʦʛʦ ʧʣʦʜʘ, ʰʪ. 66ï 69 

ɼʠʘʤʝʪʨ  ʢʨʫʧʥʳʭ ʩʝʤʷʥ, ʤʤ 12,3 

ɼʠʘʤʝʪʨ ʤʝʣʢʠʭ ʩʝʤʷʥ, ʤʤ 7,5 

ʄʘʩʩʘ  ʢʨʫʧʥʦʛʦ ʩʝʤʝʥʠ, ʤʛ 920 

ʄʘʩʩʘ ʤʝʣʢʦʛʦ ʩʝʤʝʥʠ, ʤʛ 

ʈʘʟʤʝʨʳ ʟʘʨʦʜʳʰʘ 
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ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ ʦʜʠʥ ʧʣʦʜ. ʉʝ-

ʤʝʥʘ ʦʪʣʠʯʘʶʪʩʷ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʦʡ ʧʦ ʚʝʩʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʘ ʣʝʜ ʧʨʠʩʫʪʩʪʚʫ-

ʝʪ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʤʝʩʷʮʝʚ ð ʩ ʧʦʣʦʚʠʥʳ ʥʦʷʙʨʷ ʜʦ ʧʦʣʦʚʠʥʳ ʘʧʨʝʣʷ, ʥʘ ʤʝʣʢʦ-

ʚʦʜʴʝ ʚʦʜʘ ʧʨʦʤʝʨʟʘʝʪ ʜʦ ʜʥʘ ʠ ʚʦʟʤʦʞʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʝʤʝʥʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟ-

ʜʝʡʩʪʚʠʶ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ ʪʘʢʞʝ ʚʢʣʶʯʘʣʘ ʚʘʨʠʘʥʪʳ ʩʪʨʘʪʠʬʠʢʘ-

ʮʠʠ ʩ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝʤ ʩʝʤʷʥ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 2, ʩʝʤʝʥʘ, ʥʘʭʦ-

ʜʠʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, ʥʝ 

ʧʨʦʨʘʩʪʘʣʠ. ʂʘʢ ʧʦʩʣʝ ʭʦʣʦʜʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʷʪʠ ʤʝʩʷʮʝʚ, ʪʘʢ ʠ ʧʦʩʣʝ ʧʨʦ-

ʤʦʨʘʞʠʚʘʥʠʷ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ 1ï2 ʤʝʩʷʮʘ, ʩʝʤʝʥʘ ʧʦʜ ʩʣʦʝʤ ʚʦʜʳ 10 

ʩʤ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ +20 ʛʨʘʜʫʩʦʚ ʥʘʯʠʥʘʣʠ ʧʨʦʨʘʩʪʘʪʴ ʥʘ 7ï9 ʩʫʪʢʠ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘʨʦʜʳʰʠ ʚʳʨʦʩʣʠ ʜʦ ʟʨʝʣʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʰʣʠ ʠʟ ʩʦʩʪʦʷ-

ʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʏʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʦʨʦʩʪʢʠ ʩ 1ï5 ʢʦʨ-

ʥʷʤʠ ʜʣʠʥʦʡ ʜʦ 30 ʤʤ ʠ ʪʨʝʤʷ ʣʠʩʪʴʷʤʠ. ɼʣʠʥʘ ʯʝʨʝʰʢʦʚ ʣʠʩʪʴʝʚ ʜʦ 45 ʤʤ. ʃʠ-

ʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʢʦʧʴʝʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʜʣʠʥʦʡ 30ï35 ʤʤ ʠ ʰʠʨʠʥʦʡ ʜʦ 10ï12 

ʤʤ. 

 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʭʦʣʦʜʥʦʡ ʠ ʪʝʧʣʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ 

 
ˉ 

ʧ/ʧ 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, 

ʛʨʘʜ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, 

ʤʝʩ. 

ʇʨʦʨʦʩʣʦ ʩʝʤʷʥ, 

% 

1 ʦʪ +2  ʜʦ   +5 5 78 

2 ʦʪ +2  ʜʦ +5 

ʦʪ ï2   ʜʦ ï4 

3 

2 

80 

3 ʦʪ +2  ʜʦ  +5 

ʦʪ +2  ʜʦ  ï4 

4 

1 

75 

4 ʦʪ +15 ʜʦ  +20 5 0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʠʧ ʧʦʢʦʷ ʩʝʤʷʥ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʘʢ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ: ʩʝʤʝʥʘ ʠʤʝʶʪ ʥʝʜʦʨʘʟʚʠʪʳʡ (1/5 ʜʣʠʥʳ ʩʝʤʝʥʠ) 

ʟʘʨʦʜʳʰ ʠ ʜʣʷ ʚʳʭʦʜʘ ʩʝʤʷʥ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʪʨʝʙʫʝʪʩʷ ʭʦʣʦʜʥʘʷ ʩʪʨʘʪʠʬʠ-

ʢʘʮʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʛʣʫʙʠʥʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʢʦʷ 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ  ʚʩʝ ʞʝ ʧʦʟʚʦʣʷ-

ʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʚʨʠʘʣʳ ʫʩʪʨʘʰʘʶʱʝʡ 

ʧʷʪʠʤʝʩʷʯʥʫʶ ʭʦʣʦʜʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʧʦʜ ʚʦʜʦʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ +2 ʜʦ +5 

ʛʨʘʜʫʩʦʚ). ʇʨʦʤʦʨʘʞʠʚʘʥʠʝ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʠʭ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
ʋɼʂ 631.48(571.54)  

 

ʀʅɼʀʂɸʊʆʈʅɸʗ ʈʆʃʔ ɻɸʃʆɻɽʅʆɺ  

ɺ ʇʆʏɺɸʍ ʅʀɾʅɽʆʈʆʅɻʆʁʉʂʆʁ ʂʆʊʃʆɺʀʅʓ  

(ʅɸ ʇʈʀʄɽʈɽ ɸʂʊʀɺʅʆʉʊʀ ʌʊʆʈɸ) 

 

É ɾʘʤʙʘʣʦʚʘ ɸʥʥʘ ɼʘʰʠʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ  

ʈʦʩʩʠʷ, 670047, ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʘʭʴʷʥʦʚʦʡ, 6 

zhambalova_ann@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ ʬʪʦʨʘ (aF) ʥʘ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʦʣʠʛʦʥʘʭ 

ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʄʦʜʝʣʴʥʳʝ ʧʦʣʠʛʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʘʤʠ ʟʦʥʘʣʴ-

ʥʳʭ ʩʪʝʧʝʡ (ɺʆʂ-1,2, 10 ʠ ʆʈ-1-18). ɺ ʪʨʘʥʩʝʢʪ ˉ 1 ʚʢʣʶʯʝʥʳ ʧʦʯʚʳ, ʠʩʧʳʪʳʚʘʶ-

ʱʠʝ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʋʪʘ-ɹʫʣʘʛ (ɺʆʈʂ-3, 4, 6, 5), ʪʨʘʥ-

ʩʝʢʪ ˉ2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʯʚʘʤʠ ʟʦʥʳ ʚʣʠʷʥʠʷ 15-ʛʦ ʠʩʪʦʯʥʠʢʘ. ʇʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠʦʥʦʚ ʬʪʦʨʘ ʚ ʧʦʯʚʘʭ ʟʘʣʦʞʝʥʥʳʭ ʪʨʘʥʩʝʢʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʯʚʘʤʠ ʟʦʥʘʣʴʥʳʭ 

ʩʪʝʧʝʡ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʣʠʷʥʠʝ ʨʘʟʛʨʫʟʢʠ ʚʦʜ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʚʥʦʩʘ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʩʦʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʘʷ ʢʦʪʣʦʚʠʥʘ, ʘʢʪʠʚʥʦʩʪʴ ʬʪʦʨʘ, ʤʠʥʝʨʘʣʠʟʦʚʘʥ-

ʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

 

INDICATING ROLE OF HALOGENS IN SOILS  

OF NIZHNEORONGOY BASIN 

(ON EXAMPLE OF FLUORIDE ION ACTIVITY) 

 

Anna D. Zhambalova 
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6 Sakhyanovoy St., Ulan-Ude 670047, Russia 
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Abstract.  The activity of fluoride ion (aF) on different soil polygons within the Nizh-

neorongoy depression was studied. Model polygons are represented by soils of zonal 

steppes. Transect 1 includes soils affected by the most Uta-Bulag mineral springs. Soils of 

the zone of 15th spring were joined to the Transect 2. Increased activity of fluoride ions in 

the soils of transects as compared to zonal steppe soils may indicate that mineral water dis-

charge as an additional input of these element and serves as the indicator of salinity. 

Keywords: Nizhneorongoy depression, fluoride ion activity, mineral springs. 

 

ʇʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʠʦʥʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ 

ʠʦʥʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ.  ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦ-

ʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʠ ʵʢʩʧʨʝʩʩʥʦʩʪʴ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʣʝʡ ʠʟʫʯʘʝʤʳʭ ʠʦʥʦʚ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʜʠʘʛʥʦʩʪʠʢʦʡ 

ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ [ʍʠʪʨʦʚ, 1990]. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦ-

ʩʪʠ ʠʦʥʦʚ ʬʪʦʨʘ ʚ ʧʦʯʚʘʭ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚ ʚ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʫʤʝʨʝʥʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʟ-

ʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʨʘʟʛʨʫʟʢʦʡ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʭ ʚʦʜ ʚ ʚʠʜʝ ʩʦʣʝʥʥʳʭ 
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ʦʟʝʨ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ ʙʘʩʩʝʡʥʘé, 2015]. ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʚʥʦʩ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʚʦʜʘʤʠ ʨʘʩʪʚʦʨʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦ-

ʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʘʚ ʩʦʣʝʡ ʚ ʧʨʦʬʠʣʝ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʯʚ [ɾʘʤʙʘʣʦʚʘ, 2018].  

ɺ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʟʛʨʫʟʢʘ ʭʦʣʦʜʥʳʭ ʨʘʜʦʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʋʪʘ-ɹʫʣʘʛ, ʢʦʪʦʨʳʝ ʦʪʥʝʩʝʥʳ ʢ ʭʘʣʶʪʠʥʩʢʦʤʫ ʪʠʧʫ ʧʦ ʠʩʪʦʯʥʠʢʫ 

ʍʘʣʶʪʳ. ʉʘʤ ʵʪʦʪ ʠʩʪʦʯʥʠʢ, ʩʦʛʣʘʩʥʦ ʊʦʤʩʢʦʛʦ ʅʀʀ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʪʴʝʡ ʙʘʣʴ-

ʥʝʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ (ʃʠʧʦʚʩʢʠʡ ʪʠʧ) ʠ ʦʪʣʠʯʘʝʪʩʷ 

ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʩʪʴʶ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʤ ʩʦʩʪʘʚʦʤ, 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʜʦʩʪʠʛʘʝʪ 150 ʵʤʘʥ (555 ɹʢ).  [ʋʣʴʟʝʪʫʚʘ, ʍʘʭʠʥʦʚ, 

2011]. ʋʪʘ-ɹʫʣʘʛ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʦʪʜʝʣʷʶʱʝʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʟʘʤʳʢʘʥʠʝ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʤʝʞ-

ʛʦʨʥʦʡ ʚʧʘʜʠʥʳ. ɺʳʭʦʜʳ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ 

ʨʘʟʛʨʫʟʢʫ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 70 ʤ ʩ ʦʜʠʥʥʘʜʮʘʪʴʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʤʘʣʦʜʝʙʠʪ-

ʥʳʤʠ ʚʳʭʦʜʘʤʠ. ʆʩʥʦʚʥʳʝ ʚʳʭʦʜʳ (1ï11 ʠʩʪʦʯʥʠʢʦʚ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʧʦʜ ʩʢʣʦ-

ʥʦʤ ʥʘ ʚʳʩʦʪʝ 10-15 ʤ, ʩʣʦʞʝʥʥʳʤ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʘʣʷʢʠʪʦʧʦʜʦʙʥʳʤʠ ʛʨʘʥʠ-

ʪʘʤʠ. ʉʪʦʢ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦ ʮʝʥʪʨʫ ʚʦʨʦʥʢʠ ʚ ʣʦʞʙʠʥʝ ʰʠʨʠʥʦʡ ʜʦ 5 ʤ, ʚʨʝʟʘʥ-

ʥʦʡ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʛʦʨʥʦʛʦ ʰʣʝʡʬʘ ʥʘ 3-4 ʤ [ɿʘʤʘʥʘ, 2014]. ʂʨʦʤʝ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚʙʣʠʟʠ ʜʨʫʛ ʜʨʫʛʘ 11 ʚʳʭʦʜʦʚ, ʦʧʠʩʘʥʳ ʝʱʝ 7 ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʟ-

ʛʨʫʞʘʶʪʩʷ ʚ ʜʦʣʠʥʝ ʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʙʘʣʴʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʮʝʣʷʭ.  ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʩʪʦʯʥʠʢʘ ʋʪʘ-ɹʫʣʘʛ ʪʠʧʠʯʝʥ ʜʣʷ ʨʦʜʦʥʦʚʳʭ 

ʚʦʜ ɿʘʙʘʡʢʘʣʴʷ. ʇʦ ʘʥʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ, ʢʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ 

ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ. ʀʟ ʛʘʣʦʛʝʥʦʚ ʚ ʚʦʜʘʭ ʠʩ-

ʪʦʯʥʠʢʘ ʦʪʤʝʯʝʥʘ ʘʥʦʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʪʦʨʘ (ɿʘʤʘʥʘ, 2014). 

ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 12 ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ. ʄʦʜʝʣʴʥʳʝ 

ʧʦʣʠʛʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʘʤʠ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʝʡ (ɺʆʈʂ-1,2, 10 ʠ ʆʈ-1-18) ʠ 

ʧʦʯʚʘʤʠ ʟʦʥ ʨʘʟʛʨʫʟʢʠ 1-14 (ɺʆʈʂ-3,4,5,6) ʠʩʪʦʯʥʠʢʦʚ ʠ 15 (ɺʆʈʂ-

7,8,9). ɸʢʪʠʚʥʦʩʪʠ ʠʦʥʦʚ F ð ʠʟʤʝʨʷʣʠ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʕʃʀʉ 

[ʂʨʫʧʩʢʠʡ ʠ ʜʨ., 1967] (ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʯʚʘ: ʚʦʜʘ = 1:0,3). ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʯʚ.  ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʯʚ ʧʨʠʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʯʚ ʈʦʩ-

ʩʠʠè (2004) ʠ çʇʦʣʝʚʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ ʧʦʯʚ ʈʦʩʩʠʠè (2008). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ.  ʅʘ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʘʭ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦ-

ʚʠʥʳ ʚʳʷʚʠʣʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦʯʚ ʩ ʫʢʦʨʦʯʝʥʥʳʤ ʩʣʘʙʦʨʘʟʚʠʪʳʤ ʧʨʦʬʠʣʝʤ. ʆʩ-

ʥʦʚʥʳʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʪʣʦʛʫʤʫʩʦʚʘʷ ʘʢʢʫ-

ʤʫʣʷʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʦʢʘʨʙʦʥʝʯʝʥʥʦʩʪʴ ʧʨʦʬʠʣʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥ-

ʥʦʡ ʩʨʝʜʳ ʥʝʡʪʨʘʣʴʥʘʷ (ʨʠʩ. 1). ʉʪʝʧʥʳʝ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʬʪʦʨʘ. ɿʜʝʩʴ aF ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,08ï0,93 ʤʤʦʣʴ/ʣ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʩʚʝʪʣʦʛʫʤʫʩʦʚʦʡ ʩʦʣʦʥʯʘʢʦʚʘʪʦʡ ʧʦʯʚʳ 

(ɺʆʈʂ-2), ʛʜʝ aF ʩʦʩʪʘʚʣʷʝʪ 1,95 ʤʤʦʣʴ/ʣ (ʨʠʩ. 1).  

ʀʟʫʯʝʥʥʳʝ ʧʦʯʚʳ ʪʨʘʥʩʝʢʪ ˉ 1, 2 ʠʤʝʶʪ ʱʝʣʦʯʥʫʶ ʠ ʩʠʣʴʥʦ ʱʝʣʦʯʥʫʶ ʨʝ-

ʘʢʮʠʶ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʢʘʨʙʦʥʘʯʝʥʥʳʤ ʧʨʦʬʠʣʝʤ, ʧʝʨʝʛʥʦʡʥʦ-

ʪʝʤʥʦʛʫʤʫʩʦʚʦʡ ʘʢʢʫʤʫʣʷʮʠʝʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʚʘʟʠʛ-

ʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ. ʅʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʜʥʠʱʘ 

ʢʦʪʣʦʚʠʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʛʘʣʦʤʦʨʬʥʦʛʦ ʦʪʜʝʣʘ (ʨʠʩ. 1).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʘʢʪʠʚʥʦʩʪʴ ʛʘʣʦʛʝʥʘ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʦʯʚʘʭ ʜʘʥʥʳʭ 

ʪʨʘʥʩʝʢʪ. ɸʢʪʠʚʥʦʩʪʴ ʬʪʦʨʘ ʚ ʧʦʯʚʘʭ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʠʟʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 1,15ï4,07 ʤʤʦʣʴ/ʣ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 
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ʠʟ ʠʥʪʝʨʚʘʣʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʘʩʦʣʝʥʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʩ ʚʳʩʦʢʠʤ ʨʅ. ʇʦ ʰʢʘʣʝ 

ʏʝʜʜʦʢʘ ʩʠʣʘ ʩʚʷʟʠ ʨʅ ʩ ʘF ʩʦʩʪʘʚʣʷʝʪ 0,66 ð ʟʘʤʝʪʥʘʷ ʪʝʩʥʦʪʘ ʩʚʷʟʠ. 

 
ʉʪʝʧʥʳʝ ʫʯʘʩʪʢʠ 

ɺʆʈʂ-10 ɺʆʈʂ-1 ɺʆʈʂ-2 ʆʨ-1-18 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. ʫʨ.ʤ. 

N 51Á35ᾳ35.7ᾴ 

E107Á 06ᾳ 17.4ᾴ 

ʅ=652 ʤ.ʥ. ʫʨ.ʤ 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. ʫʨ.ʤ 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. ʫʨ.ʤ 

    ʃʠʪʦʟʝʤ 

ʩʚʝʪʣʦʛʫʤʫʩʦʚʳʡ 

ʉʚʝʪʣʦʛʫʤʫʩʦʚʘʷ ʉʚʝʪʦʛʫʤʫʩʦʚʘʷ 

ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ 

ʉʚʝʪʣʦʛʫʤʫʩʦʚʘʷ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦ-

ʢʘʨʙʦʥʘʪʥʘʷ ʩʦʣʦʥʮʝʚʘʪʘʷ 

ʊʨʘʥʩʝʢʪ ˉ 1 

ɺʆʈʂ-3 ɺʆʈʂ-4 ʆʈ-2-18 ɺʆʈʂ-6 ɺʆʈʂ-5  

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. 

ʫʨ.ʤ. 

N 51Á35ᾳ35.7ᾴ 

E107Á 06ᾳ 17.4ᾴ 

ʅ=652 ʤ.ʥ. ʫʨ.ʤ 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. 

ʫʨ.ʤ 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. 

ʫʨ.ʤ 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 39.4ᾴ 

ʅ=722 ʤ.ʥ. 

ʫʨ.ʤ 

     ɻʫʤʫʩʦʚʦ-

ʢʚʘʟʠʛʣʝʝʚʘʷ 

ʢʘʨʙʦʥʘʪʥʘʷ 

ʇʝʨʝʛʥʦʡʥʦ-

ʪʝʤʥʦʛʫʤʫʩʦʚʘʷ 

ʢʚʘʟʠʛʣʝʝʚʘʷ 

ʢʘʨʙʦʥʘʪʥʘʷ 

ʟʘʩʦʣʝʥʥʘʷ 

ʏʝʨʥʦʟʝʤ ʢʚʘ-

ʟʠʛʣʝʝʚʳʡ ʩʦ-

ʣʦʥʮʝʚʘʪʳʡ 

ʷʟʳʢʦʚʘʪʳʡ 

ʏʝʨʥʦʟʝʤ ʩʦ-

ʣʦʥʮʝʚʘʪʳʡ 

ʷʟʳʢʦʚʘʪʳʡ 

ʉʦʣʦʥʯʘʢ ʢʚʘ-

ʟʠʛʣʝʝʚʳʡ ʢʘʨ-

ʙʦʥʘʪʥʳʡ 

 ʊʨʘʥʩʝʢʪ ˉ2 

ɺʆʈʂ-7 ɺʆʈʂ-8 ɺʆʈʂ-9 

N 51Á37ᾳ30.9ᾴ 

E107Á 07ᾳ 43.8ᾴ 

ʅ=670 ʤ.ʥ. ʫʨ.ʤ. 

N 51Á37ᾳ 20.6ᾴ 

E107Á 08ᾳ 45.5ᾴ 

ʅ=654 ʤ.ʥ. ʫʨ.ʤ 

N 51Á 37ᾳ 11.3ᾴ 

E107Á 09ᾳ 01.3ᾴ 

ʅ=648 ʤ.ʥ. ʫʨ.ʤ 

   ʇʝʨʝʛʥʦʡʥʦ-

ʪʝʤʥʦʛʫʤʫʩʦʚʘʷ ʢʚʘʟʠʛʣʝʝ-

ʚʘʷ ʤʠʮʝʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ 

ʟʘʩʦʣʝʥʥʘʷ 

ɻʫʤʫʩʦʚʦ-ʢʚʘʟʠʛʣʝʝʚʘʷ ʢʘʨʙʦ-

ʥʘʪʥʘʷ ʟʘʩʦʣʝʥʥʘʷ 

ʉʦʣʦʥʯʘʢ ʪʠʧʠʯʥʳʡ 

 

ʈʠʩ. 1. ɸʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ aF, ʤʤʦʣʴ/ʣ ʠ ʨʅ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʪʦʨʘ ʧʦʯʚ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʨʘʟʣʦʤʦʚ ʂʫʯʠʛʝʨʩʢʠʭ ʛʠʜʨʦʪʝʨʤ (ɹʘʨʛʫʟʠʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ), ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʦʯʚʳ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ (0,01ï2,0 

ʤʤʦʣʴ/ʣ), ʠ ʩʨʝʜʥʝʡ (2,0 ʜʦ 5,0 ʤʤʦʣʴ/ʣ) ʘʢʪʠʚʥʦʩʪʴʶ ʠʦʥʦʚ ʬʪʦʨʘ (ɾʘʤʙʘʣʦʚʘ, 

2019). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʧʦʯʚʳ ʪʨʘʥʩʝʢʪ ˉ 1 ʠ 2 ʠʩʧʳʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠʩ-

ʪʦʯʥʠʢʘ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʚʥʦʩʘ ʬʪʦʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ʈʝʟ-

ʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʪʦʨʘ ʚ ʧʦʯʚʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʩʦʣʝ-

ʥʠʷ ʛʦʨʠʟʦʥʪʘ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ ʧʦ ʪʝʤʝ çʕʚʦʣʶʮʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʵʢʦʣʦʛʦ-

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʨʦʣʴ ʧʦʯʚ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʠʟʘʮʠʠ ʠ ʦʧʫ-

ʩʪʳʥʠʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠè 

 ̄ɸɸɸɸïɸ17ï117011810038ï7; ʌɸʅʆ 0337ï2016ï0005. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘʪʫʨʘʣʠʩʪʦʚ ʩ 

ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʦʡ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʘʪʠʢʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʦʧʠʩʘʥʳ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚʩʝ ʣʶʙʠʪʝʣʠ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʊʘʢ ʞʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʫʪʝʤ ʦʟʥʘʢʦʤʣʝʥʠʷ ʥʘʩʝ-

ʣʝʥʠʷ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ iNaturalist, ʧʨʠʚʦʜʷʪʩʷ ʝʸ ʦʩʥʦʚʥʳʝ ʧʣʶ-

ʩʳ ʠ ʤʠʥʫʩʳ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʚʠʞʝʥʠʷ ʥʘʪʫʨʘʣʠʩʪʦʚ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: iNaturalist, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ, ʩʠʩʪʝʤʘʪʠʢʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ 

 

POPULARIZATION OF BIOLOGICAL SCIENCES BY INVOLVING  

THE POPULATION IN RESEARCH ACTIVITIES 

 

Maxim V. Kazakov 

Researcher at the Laboratory of Physiologically Active Substances  

and Phyto-engeneering 

Baikal Institute of Nature Management, Siberian Branch,  

Russian Academy of Sciences (BINM SB RAS) 

6, Sakhyanova str., Ulan-Ude, 670047, Russia 

nochir@mail.ru 

 

Daba G. Chimitov 

Candidate of Sciences (Biology), Junior Researcher of the Laboratory  

of Floristics and Geobotany 

Institute of General and Experimental Biology, Siberian Branch,  

Russian Academy of Sciences (IGEB SB RAS) 

6, Sakhyanova str., Ulan-Ude, 670047, Russia 

dabac@mail.ru 

 

Abstract.  The article gives examples of successful cooperation between naturalists and offi-

cial science in the field of taxonomy of living organisms and describes some projects in 

which all lovers of wildlife can take part. The issues of popularization of biological sciences 

by familiarizing the population with the modern digital platform iNaturalist are also consid-

ered, its main pros and cons are given. The article also describes the prospects for the devel-

opment of the movement of naturalists in Russia. 
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ɺʩʝʦʙʱʠʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʟʘʪʨʦʥʫʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʬʝ-

ʨʳ ʥʘʰʝʡ ʞʠʟʥʠ, ʠʩʢʣʶʯʝʥʠʝʤ ʥʝ ʩʪʘʣʦ ʠ ʣʶʙʠʪʝʣʴʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʠʨʦ-

ʜʦʡ. ɽʩʣʠ ʚ 80-ʝ ʠʣʠ 90-ʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʪʫʨʘʣʠʩʪʦʚ-ʣʶʙʠʪʝʣʝʡ ʯʘʩʪʦ ʦʩʪʘʚʘʣʠʩʴ 

ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʠʣʠ ʣʠʰʴ ʠʟʨʝʜʢʘ ʧʫʙʣʠʢʦʚʘ-

ʣʠʩʴ ʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʪʦ ʩʝʡʯʘʩ ʦʛʨʦʤʥʳʡ ʧʣʘʩʪ ʥʘʙʣʶʜʝʥʠʡ 

ʚʳʧʣʝʩʢʠʚʘʝʪʩʷ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʚ ʚʠʜʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʬʦʪʦʛʨʘʬʠʡ ʠ ʚʠʜʝʦ-

ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʮʝʥʥʳʤ ʤʘʪʝʨʠ-

ʘʣʦʤ ʜʣʷ ʫʯʝʥʳʭ-ʙʠʦʣʦʛʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʪʘʢʞʝ 

ʠʭ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʪʫʨʘʣʠʩʪʦʚ 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʨʷʜ ʬʘʢʪʦʚ.  ʉʦʚʝʨʰʝʥʥʦ ʥʝʜʘʚʥʦ, ʩʠʣʘʤʠ ʣʶʙʠʪʝʣʝʡ ʧʨʠ ʧʦʜ-

ʜʝʨʞʢʝ ʩʦʪʨʫʜʥʠʢʘ ʂʘʣʠʬʦʨʥʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ (ʉʐɸ) ʚ 

ʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʣʠʬʦʨʥʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʚʠʜʘ 

ʩʢʦʨʧʠʦʥʦʚ ʠʟ ʨʦʜʘ Paruroctonus. ʆʪʢʨʳʪʠʝ ʵʪʠʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʩʪʘʣʦ ʚʦʟʤʦʞ-

ʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ iNaturalist (https://www.inaturalist.org/), 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʩʠʣʳ ʥʘʪʫʨʘʣʠʩʪʦʚ-ʣʶʙʠʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ [7]. ʅʦ-

ʚʳʡ ʚʠʜ ʛʨʠʙʦʚ Morchella kaibabensis Beug, TA Clem. ʠ TJ Baroni ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʦʙʳʯʥʳʤ ʛʨʠʙʥʠʢʦʤ ʊʝʨʨʠ ʂʣʠʤʝʥʪʩ ʚʦʟʣʝ ʩʚʦʝʛʦ ʜʦʤʘ ʚ ɸʨʠʟʦʥʝ. ʅʝʙʝʟʨʘʟʣʠ-

ʯʠʝ ʠ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʞʝʥʱʠʥʳ ʧʦʟʚʦʣʠʣʦ ʧʦʧʦʣʥʠʪʴ ʪʘʢʩʦʥʦʤʠʶ ʥʘʩʪʦʷʱʠʭ 

ʩʤʦʨʯʢʦʚ (Morchella) ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʞʝ ʥʝʙʝʟʨʘʟʣʠʯʥʳʭ ʫʯʝʥʳʭ [5]. ʕʤʠʣʠʦ 

ʈʦʣʘʥ ʩ 1980 ʛʦʜʘ ʦʧʨʝʜʝʣʠʣ ʧʦʯʪʠ 1500 ʥʦʚʳʭ ʚʠʜʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʤʦʣʣʶʩʢʦʚ), 

ʧʨʠ ʵʪʦʤ ʦʥ ʧʝʜʠʘʪʨ ʥʘ ʧʝʥʩʠʠ ʠ ʢʦʣʣʝʢʮʠʦʥʝʨ ʨʘʢʫʰʝʢ, ʨʘʙʦʪʘʝʪ ʫ ʩʝʙʷ ʜʦʤʘ ʚ 

ʀʩʧʘʥʠʠ ʠ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪ ʤʦʱʥʳʝ ʤʠʢʨʦʩʢʦʧʳ ʚ ʙʣʠʞʘʡʰʝʤ ʫʥʠʚʝʨʩʠʪʝʪʝ  

[3]. ʇʦʧʫʣʷʮʠʷ ʥʝʙʦʣʴʰʠʭ ʤʫʪʦʚʯʘʪʳʭ ʧʦʛʦʥʠʡ (Isotria medeoloides (Pursh) Raf.) 

ʚ ɺʝʨʤʦʥʪʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʦʪʩʪʘʚʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʦʨʘʥʞʝʨʝʝʡ, ʢʦʪʦʨʳʡ 

ʨʘʟʤʝʩʪʠʣ ʬʦʪʦʛʨʘʬʠʠ ʦʨʭʠʜʝʠ ʥʘ iNaturalist. ɿʘʪʝʤ ʦʪʤʝʯʝʥʥʫʶ ʪʦʯʢʫ ʧʦʩʝʪʠʣʠ 

ʩʧʝʮʠʘʣʠʩʪʳ ɼʝʧʘʨʪʘʤʝʥʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʳ ɺʝʨʤʦʥʪʘ ʠ 

ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʤʫʪʦʚʯʘʪʘʷ ʧʦʛʦʥʠʷ [4]. 

ʇʨʦʝʢʪʳ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʢʨʳʪʠʝʤ ʥʦʚʳʭ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʥʦ 

ʦʪ ʵʪʦʛʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʝ ʪʘʢ ʞʝ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪ ʧʦʤʦʱʴ ʦʙʳʯʥʳʭ ʦʙʳʚʘʪʝ-

ʣʝʡ. ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ Tea Bag Index (TBI), 

ʚʘʤ ʧʦʥʘʜʦʙʷʪʩʷ: 

ʆʜʠʥ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʘʢʝʪʠʢ ʟʝʣʝʥʦʛʦ ʯʘʷ Lipton Green tea; 

ʆʜʠʥ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʘʢʝʪʠʢ ʯʘʷ ʨʦʡʙʫʰ Lipton Rooibos; 

ɺʝʩʳ, ʠʟʤʝʨʷʶʱʠʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʦʪʳʭ (0,01). 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʟʚʝʩʠʪʴ ʠ ʟʘʢʦʧʘʪʴ ʦʙʘ ʧʘʢʝʪʠʢʘ ʚ ʦʪʜʝʣʴʥʳʭ ʷʤʢʘʭ 8 ʩʤ 

ʛʣʫʙʠʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʟʘʪʝʤ ʦʪʢʦʧʘʪʴ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ, 

ʚʳʩʫʰʠʪʴ ʠ ʩʥʦʚʘ ʚʟʚʝʩʠʪʴ. ɿʘʪʝʤ ʚʩʝ ʜʘʥʥʳʝ ʟʘʥʝʩʪʠ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʬʦʨʤʫ ʦʪ-

ʧʨʘʚʠʪʴ ʫʯʝʥʳʤ. ɺ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʯʘʩʪʦ ʠʟʤʝʨʷʶʪ 

ʩ ʧʦʤʦʱʴʶ ʤʝʰʦʯʢʦʚ ʠʟ ʥʝʡʣʦʥʦʚʦʡ ʩʝʪʢʠ ʩ ʦʪʤʝʨʰʠʤʠ ʯʘʩʪʷʤʠ ʨʘʩʪʝʥʠʡ. ʄʝ-

ʰʦʯʢʠ ʚʟʚʝʰʠʚʘʶʪ ʠ ʟʘʢʘʧʳʚʘʶʪ ʚ ʧʦʯʚʫ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ, ʟʘʪʝʤ ʠʭ ʚʳʢʘʧʳ-

ʚʘʶʪ ʠ ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ. ʇʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʚʝʱʝʩʪʚʘ ʨʘʟʣʦ-

ʞʠʣʦʩʴ, ʠ ʵʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ ʥʘ ʧʣʘʥʝʪʝ [1]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʤʦʞʥʦ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʜʦʙʥʳʭ ʨʦʩ-

ʩʠʡʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʣʠʙʦ ʣʶʙʠʪʝʣʷʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʙʥʘʨʫʞʝʥʠʶ ʨʝʜʢʠʭ ʚʠ-
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ʜʦʚ.  ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʚʝʜʫʪʩʷ. ʆʙʳʯʥʳʡ ʰʦʬʝʨ ʣʝʩʦʚʦʟʘ, ʢ ʧʨʠʤʝʨʫ, ʤʦʞʝʪ 

ʦʩʪʘʥʦʚʠʪʴʩʷ, ʟʘʤʝʪʠʚ ʥʝʦʙʳʯʥʦʝ ʨʘʩʪʝʥʠʝ, ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʝʛʦ, ʥʦ ʟʘʪʝʤ ʦʥ 

ʧʦʧʨʦʩʪʫ ʥʝ ʙʫʜʝʪ ʟʥʘʪʴ, ʢʫʜʘ ʨʘʟʤʝʩʪʠʪʴ ʩʥʠʤʦʢ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʦ ʰʢʦʣʘ ʶʥʥʘʪʩʪʚʘ (ʶʥʥʘʪ ð ʶʥʳʡ ʥʘʪʫ-

ʨʘʣʠʩʪ), ʟʘʣʦʞʝʥʥʘʷ ʝʱʸ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʝ ʚʨʝʤʝʥʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ 

ʜʘʚʥʦ ʟʘʙʨʦʰʝʥʘ, ʠ ʧʦʧʳʪʢʠ ʝʸ ʚʦʟʨʦʜʠʪʴ ʥʝ ʩʦʚʩʝʤ ʧʨʦʜʫʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʥʘ ʧʦ-

ʜʦʙʥʫʶ ʬʘʢʫʣʴʪʘʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦʧʨʦʩʪʫ ʥʝ ʦʩʪʘʝʪʩʷ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʡ 

ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʩʝʡʯʘʩ ʥʝ 

ʫʤʝʶʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʠʪʝʣʷʤʠ, ʠ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʙʠʦʣʦʛʠʠ ʥʝ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʦʙʫʯʝʥʠʝ ʵʪʦʤʫ. ʏʪʦ ʫʞ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʪʘʧʘʭ 

ʦʣʠʤʧʠʘʜʳ ʨʝʙʷʪʘ ʚʧʝʨʚʳʝ ʚʠʜʷʪ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ ʠʣʠ ʞʠʚʦʪʥʳʭ ʠ ʘʙʩʦ-

ʣʶʪʥʦ ʥʝ ʫʤʝʶʪ ʩ ʥʠʤ ʦʙʨʘʱʘʪʴʩʷ. ʆʪʩʶʜʘ ʠ ʩʢʫʜʥʳʝ ʟʥʘʥʠʷ ʦ ʚʠʜʦʚʦʤ ʨʘʟʥʦ-

ʦʙʨʘʟʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʣʠ ʨʝʛʠʦʥʘ. ʂʦʥʝʯʥʦ, ʚ ʢʨʫʧʥʳʭ ʰʢʦʣʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʩ ʶʥʳʤʠ ʥʘʪʫʨʘʣʠʩʪʘʤʠ ʚ ʧʣʘʥʝ ʠʭ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʩʠʩʪʝʤʘʪʠ-

ʢʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʚ 

ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʜʘʞʝ ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʨʝʙʷʪʘ ʯʘʩʪʦ ʥʘʪʳʢʘʶʪʩʷ 

ʥʘ ʙʘʥʘʣʴʥʫʶ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʫʯʠʪʝʣʝʡ ʣʠʙʦ ʥʝʭʚʘʪʢʫ ʣʠʪʝʨʘʪʫʨʳ ʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ (ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ ʠ ʛʘʜʞʝʪʘʤ, ʦʪʩʫʪʩʪʚʫʶʪ ʙʠʥʦʢʫʣʷʨʳ, ʤʠʢʨʦ-

ʩʢʦʧʳ ʠ ʦʧʨʝʜʝʣʠʪʝʣʠ) 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ:  

1. ʅʘʙʣʶʜʝʥʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʠʨʦʜʝ ʥʘʪʫʨʘʣʠʩʪʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ ʠ 

ʧʦʩʣʝʜʫʶʱʘʷ ʠʭ ʬʠʢʩʘʮʠʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚ-

ʣʷʪʴ ʜʦ ʵʪʦʛʦ ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ, ʘ ʪʘʢʞʝ ʝʱʸ ʥʝʦʪ-

ʢʨʳʪʳʭ ʚʠʜʦʚ;  

2. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʙʘʥʘʣʴʥʦʛʦ ʣʶʙʦʧʳʪʩʪʚʘ ʦʙʳʚʘʪʝʣʝʡ ʢ 

ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʠʭ ʚʦʚʣʝʯʝʥʠʝ ʚ ʛʣʦʙʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ 

ʥʘ ʧʦʜʦʙʠʝ TBI; 3. ɺ ʈʦʩʩʠʠ ʧʨʘʢʪʠʢʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʠʨʦʜʦʡ ʠ ʚʳʷʚʣʝʥʠʷ ʨʝʜ-

ʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʣʶʙʠʪʝʣʷʤʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɽʚ-

ʨʦʧʦʡ ʠ ʉʐɸ. 

 

ʇʣʘʪʬʦʨʤʘ iNaturalist 

ʂʘʢ ʠʩʧʨʘʚʠʪʴ ʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ? ɺʳʰʝ ʫʞʝ ʰʣʘ ʨʝʯʴ ʦ ʙʘʟʝ 

ʜʘʥʥʳʭ iNaturalist (ʗ ð ʅʘʪʫʨʘʣʠʩʪ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʦʪʦ, ʚʠʜʝʦ ʠʣʠ ʘʫʜʠʦ-ʥʘʙʣʶʜʝʥʠʝ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ GPS, ʥʦ ʠ 

ʟʘʢʨʝʧʣʷʪʴ ʟʘ ʥʘʙʣʶʜʘʪʝʣʝʤ ʘʚʪʦʨʩʢʦʝ ʧʨʘʚʦ. ɸʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ ʚ Play Market ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʛʣʦʙʘʣʴʥʳʤ ʢʘʨʤʘʥʥʳʤ ʘʪʣʘʩʦʤ-

ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʛʨʠʙʦʚ, ʣʠʰʘʡʥʠʢʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ. 

ʅʝʡʨʦʩʝʪʴ, ʩʧʦʩʦʙʥʘʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚ 60ï70% ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʪʴ ʨʘʩʪʝʥʠʝ 

(ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ) ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ, ʧʦʣʫʯʠʚ-

ʰʘʷ ʥʘʟʚʘʥʠʝ çʧʨʦʝʢʪ Visipediaè ʷʚʣʷʝʪʩʷ ʜʝʪʠʱʝʤ ʇʴʝʪʨʦ ʇʝʨʦʥʘ ð ʧʨʦʬʝʩʩʦ-

ʨʘ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʇʘʩʘʜʝʥʝ 

[6]. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʬʦʪʦ ʦʨʛʘʥʠʟʤ ʦʧʨʝʜʝʣʝʥ ʥʝʡʨʦʩʝʪʴʶ ʥʝ-

ʚʝʨʥʦ, ʚʢʣʶʯʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʢʨʘʫʜʩʦʨʩʠʥʛʘ (ʧʨʠʚʣʝʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʙʦʪʘʥʠʢʘʤ, ʦʨʥʠʪʦʣʦʛʘʤ, ʣʠʭʝʥʦʣʦ-

ʛʘʤ, ʵʥʪʦʤʦʣʦʛʘʤ ʠ ʪ. ʜ. ʧʦʜʪʚʝʨʜʠʪʴ ʣʠʙʦ ʦʧʨʦʚʝʨʛʥʫʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʝ-

ʥʠʷ, ʘ ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʝʪ ʣʠʙʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʥʘʟʚʘʥʠʝʤ ʪʘʢʩʦʥʘ, 

ʣʠʙʦ ʥʝʪ. ʇʨʠ ʵʪʦʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʠ ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʙʫʢʚʘʣʴʥʦ ʯʝʨʝʟ ʧʘʨʫ ʩʝʢʫʥʜ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ 
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ʥʘʙʣʶʜʝʥʠʷ, ʭʦʪʷ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʦʙʥʦʝ ʦʙʱʝʥʠʝ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ 

ʩʧʝʮʠʘʣʠʩʪʘ ʙʳʣʦ ʙʳ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ɸʚʪʦʨʫ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ 

ʣʠʯʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʯʪʦ ʪʘʢ ʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷ-

ʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʜʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ çʩʦʮʩʝʪʴʶ ʜʣʷ ʙʠʦʣʦ-

ʛʦʚè, ʪʘʢ ʢʘʢ ʦʙʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʝʸ ʯʘʩʪʴʶ. 

ʂʦʥʝʯʥʦ, ʧʦʜʦʙʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩʪʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʝʥʳʤʠ ʜʣʷ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ɿʝʤʥʦʛʦ ʐʘʨʘ. ʊʘʢ ʞʝ, ʩ ʧʦ-

ʤʦʱʴʶ iNaturalist ʠ ʙʘʟʳ Global Biodiversity Information Facility ʤʦʞʥʦ ʚʧʦʣʥʝ 

ʪʦʯʥʦ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʘʨʝʘʣʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʠ ʧʦʩʪʦʷʥʥʦ ʝʸ ʦʙʥʦʚʣʷʪʴ. ʋʜʦʙ-

ʥʳʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʚʳʛʨʫʟʢʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʦʜʥʠʤ ʬʘʡʣʦʤ (ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ Excel) ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ Google Maps. 

 

 
 

ʈʠʩ. 1. ʊʦʯʝʯʥʘʷ ʢʘʨʪʘ ʘʨʝʘʣʘ Thymus baicalensis Serg.,  

ʧʦʣʫʯʝʥʥʘʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʥʘʙʣʶʜʝʥʠʡ iNaturalist (ʢʨʘʩʥʳʝ ʪʦʯʢʠ)  

ʠ Global Biodiversity Information Facility (ʩʠʥʠʝ ʪʦʯʢʠ),  

ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ ʥʘ çGoogle ʄʦʠ ʢʘʨʪʳè 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʟʘʛʨʫʞʘʝʤʦʛʦ ʩʥʠʤʢʘ ʣʠʙʦ ʬʘʡʣʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʝʛʦ ʩʚʦʡ-

ʩʪʚʘʤʠ: ʜʘʪʦʡ, ʢʦʦʨʜʠʥʘʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦ-

ʛʦ ʬʘʡʣ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ. ɿʘʛʨʫʟʠʪʴ ʚ ʙʘʟʫ ʧʦʩʪʦʨʦʥʥʝʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʢʘʯʘʥ-

ʥʦʝ ʠʟ ʀʥʪʝʨʥʝʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʭʦʪʷ ʦʧʨʝʜʝʣʠʪʴ ʪʦ, ʯʪʦ ʥʘ ʥʝʤ ʥʘʭʦ-

ʜʠʪʩʷ, iNaturalist ʚʧʦʣʥʝ ʧʦʟʚʦʣʷʝʪ. ʊʘʢ ʞʝ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʪʦʣʴʢʦ ʣʠʰʴ ʥʘʙʣʶʜʘʪʝʣʝʤ, ʜʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʝʱʸ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʣʫʯʰʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ. 

ɺ ʧʨʠʥʮʠʧʝ, ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʘʡʪʘ ʚʧʦʣʥʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʫʪʝʤ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʧʨʦʝʢʪʳ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʜʦʙʥʦʤ ʩʧʠʩʢʝ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʷ 

(ʢʘʢ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʢʦʥʩʧʝʢʪʝ ʬʣʦʨʳ) ʩ ʫʢʘʟʘʥʠʝʤ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ, ʬʘʟʳ ʚʝ-

ʛʝʪʘʮʠʠ, ʞʠʟʥʝʥʥʦʩʪʠ, ʥʦ ʠ ʬʦʪʦʛʨʘʬʠʠ ð ʧʨʦʚʝʨʷʝʤʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʤʥʦʛʠʭ ʩʪʨʘʥ ʄʠʨʘ ʠ ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʯʥʦʡ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʪʘʢʩʦʥʘ ð ʫʢʘʟʘʪʴ ʥʘ ʦʰʠʙʢʫ. 
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ʅʘ ʧʣʘʪʬʦʨʤʝ iNaturalist ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʨʫʧʥʝʡʰʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦ-

ʝʢʪ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʘʢ ʫʯʝʥʳʭ, ʪʘʢ ʠ ʣʶʙʠʪʝʣʝʡ-ʥʘʪʫʨʘʣʠʩʪʦʚ ʈʦʩʩʠʠ: çʌʣʦʨʘ 

ʈʦʩʩʠʠ ʠ ʂʨʳʤʘè, ʥʘʩʯʠʪʳʚʘʶʱʠʡ ʫʞʝ ʙʦʣʝʝ 2 ʤʠʣʣʠʦʥʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʢʦʣʦ 

8 ʪʳʩʷʯ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ [8]. ʂ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ ʧʦʜʢʣʶʯʘʶʪʩʷ ʚʩʸ 

ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʧʦʤʦʛʘʷ ʠʟʫʯʘʪʴ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʤ 

ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʤ ʠ çʣʠʮʦʤè ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʠ 

ʢʫʨʘʪʦʨ ʛʝʨʙʘʨʠʷ ʄɻʋ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɸʣʝʢʩʝʡ ʇʝʪʨʦʚʠʯ ʉʝʨʝʛʠʥ. 

ʊʘʢ ʞʝ ʩʪʦʠʪ ʧʝʨʝʯʠʩʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʢʦʥʢʫʨʩʳ ʠ ʧʨʦʝʢʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʠ ʩʦ-

ʟʜʘʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʘʪʬʦʨʤʳ. ʂʦʥʢʫʨʩ çɹʝʣʳʝ ʧʷʪʥʘè 

2022 ʛ., ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ 

ʧʣʘʥʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ: ʗʢʫʪʠʠ, ʅʝʥʝʮʢʦʛʦ ɸʆ, ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʏʫʢʦʪʩʢʦʡ 

ɸʆ, ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ; ʢʦʥʢʫʨʩ çʌʣʦʨʘ ʠ ʌʘʫʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠè; ʢʦʥʢʫʨʩ 

çʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʝʥʠʡ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ-2021-2022è; ʥʝʜʘʚʥʦ ʧʨʦʰʝʜʰʠʡ 

ʢʦʥʢʫʨʩ, ʧʦʩʚʷʱʝʥʥʳʡ ɼʥʶ ɹʘʡʢʘʣʘ-2022 (ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʦ); ʧʦʩʪʦʷʥʥʳʝ 

ʂʫʙʢʠ çʌʣʦʨʳ ʈʦʩʩʠʠè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʧʨʠʚʣʝʢʘʶʱʠʝ ʙʦʪʘʥʠʢʦʚ ʠ ʟʦʦʣʦʛʦʚ ʚʩʝʡ ʩʪʨʘʥʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʣʘʪʬʦʨʤʳ. ʇʝʨʚʳʝ ʠʟ ʥʠʭ ʚʳʪʝ-

ʢʘʶʪ, ʢʘʢ ʙʳ ʫʜʠʚʠʪʝʣʴʥʦ ʵʪʦ ʥʝ ʟʚʫʯʘʣʦ, ʠʟ ʝʸ ʜʦʩʪʦʠʥʩʪʚ. ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ-

ʙʠʦʣʦʛʠ ʠ ʫʯʘʱʠʝʩʷ ʰʢʦʣ ʩʝʡʯʘʩ ʧʦʣʴʟʫʶʪʩʷ iNaturalist, ʧʨʘʢʪʠʯʝʩʢʠ ʠʛʥʦʨʠʨʫʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʝʥʠʷ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ (ʧʨʠ 

ʧʦʤʦʱʠ ʙʫʤʘʞʥʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ). ɸ ʵʪʦʪ ʩʧʦʩʦʙ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʟʚʦʣʷʝʪ ʟʘʦʩʪ-

ʨʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʷʚʥʳʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ (ʬʦʨʤʘ ʦʧʫʰʝʥʠʷ, ʩʪʨʦ-

ʝʥʠʝ ʮʚʝʪʢʘ) ʠ ʟʘʧʦʤʥʠʪʴ ʠʭ; ʚʦ-ʚʪʦʨʳʭ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʦʤʠʥʘʪʴ ʠ ʫʩʚʘʠ-

ʚʘʪʴ ʤʘʩʩʫ ʙʦʪʘʥʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʪʦʤʠʝʡ ʠ ʤʦʨʬʦʣʦʛʠʝʡ ʨʘʩ-

ʪʝʥʠʡ; ʚ-ʪʨʝʪʴʠʭ, ʜʘʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ. ʃʫʯʰʠʤ 

ʩʧʦʩʦʙʦʤ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ð ʠʟʥʘʯʘʣʴʥʦ ʞʝʣʘʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʘʩʪʝ-

ʥʠʝ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʘ ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʠʚʘʪʴ ʩ ʙʘʟʦʡ 

iNaturalist ʠ ʤʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʉʣʝʜʫʶʱʠʡ ʥʝʜʦʩʪʘʪʦʢ ð ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʧʨʠ 

ʧʦʤʦʱʠ ʧʣʘʪʬʦʨʤʳ, ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʝʨʝʧʨʦʚʝʨʢʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʩʪʦʠʪ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʝʨʴʸʟʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʝ ʚʩʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʅʝʚʝʨʥʦʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʘʧʧʘʨʘʪʫʨʳ, ʣʠʙʦ ʩʘʤ ʥʘʙʣʶʜʘʪʝʣʴ ʚʚʦʜʠʪ ʢʨʘʡʥʝ ʦʰʠʙʦʯʥʳʝ ʜʘʥʥʳʝ 

çʧʨʠʙʣʠʟʠʪʝʣʴʥʦè ʠʣʠ çʥʘʫʛʘʜè, ʟʘʙʳʚ ʧʦʩʪʘʚʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠ ʬʦʪʦʛʨʘʬʠʨʦ-

ʚʘʥʠʠ, ʣʠʙʦ ʟʘʛʨʫʟʢʝ ʚ ʙʘʟʫ. 

ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʥʦʝ ʧʦʣʘʛʘʥʠʝ ʥʘ ʤʘʰʠʥʥʦʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʚ ʩʣʫʯʘʝ ʩʦ ʩʣʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʤʠ ʚʠʜʘʤʠ (ʩʝʤʝʡʩʪʚʘ Poaceae, Cyper-

aceae, ʘ ʚ ʩʣʫʯʘʝ ʩ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ð ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʩʦʥʦʚ) ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʩʧʦʣʝʟʥʦ. ʄʘʢʩʠʤʘʣʴʥʦ ʥʘ ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʟʜʝʩʴ ð ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʝʤʝʡʩʪʚʘ, ʦʪʨʷʜʘ ʠʣʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʨʦʜʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʥʘʪʫʨʘʣʠʩʪʘ, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʦʙʩʫʞʜʘʝʤʫʶ ʧʣʘʪʬʦʨʤʫ ʪʘʢ ʚʘʞʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʢʨʦʬʦʪʦʛʨʘʬʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʠʢʨʦ-ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʦʧʫʰʝʥʠʝ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʙʨʳʰʝʢ ʥʘ ʩʪʝʙʣʝ ʠ ʣʠʩʪʴʷʭ, ʚʦʟʤʦʞʥʦ, 

ʩʪʨʦʝʥʠʝ ʮʚʝʪʢʘ ʠʣʠ ʧʣʦʜʦʚ. ɹʝʟʫʩʣʦʚʥʦ, ʩ ʨʦʩʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩ-

ʩʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʫʧʘʪʴ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʩʤʘʨʪʬʦʥʳ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʪʠʢʦʡ 
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ʚʦʟʨʘʩʪʝʪ, ʥʦ ʩʝʡʯʘʩ, ʥʘʪʫʨʘʣʠʩʪʫ ʩʪʦʠʪ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʧʨʠʣʠʯʥʦʤ ʢʘʯʝʩʪʚʝ ʟʘ-

ʛʨʫʞʘʝʤʳʭ ʩʥʠʤʢʦʚ, ʘʫʜʠʦ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʤ 

ʫʜʦʚʦʣʴʩʪʚʠʝʤ. 

ʉʪʦʠʪ ʪʘʢ ʞʝ ʢʦʩʥʫʪʴʩʷ ʚʦʧʨʦʩʘ ʨʘʩʢʨʳʪʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶ-

ʱʠʭ ʚʠʜʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ð ʵʪʦ ʙʝʟʫʩʣʦʚʥʦ ʧʣʶʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʷʪʴ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʫʯʸʥʳʤ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ð ʧʦʷʚʣʷʝʪʩʷ ʨʠʩʢ ʨʘʩ-

ʢʨʳʪʠʷ ʢʦʦʨʜʠʥʘʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ, ʟʘʛʦʪʘʚʣʠʚʘʶʱʠʤʠ ʨʝʜʢʠʝ 

ʜʠʢʦʨʦʩʳ, ʢ ʧʨʠʤʝʨʫ ʩʦʣʦʜʢʫ ʫʨʘʣʴʩʢʫʶ, ʩʘʧʦʞʥʠʢʦʚʠʶ ʨʘʩʪʦʧʳʨʝʥʥʫʶ ʠ ʪ. ʜ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʜʦʙʥʦʝ ʨʝʰʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʜʣʷ 

çʟʘʧʫʪʳʚʘʥʠʷ ʩʣʝʜʘè (ʧʣʘʪʬʦʨʤʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ), ʥʦ ʥʝʦʩʚʝʜʦʤʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʠ ʩʣʫʯʘʡʥʦ ʤʦʛʫʪ ʥʘʚʨʝʜʠʪʴ ʚʠʜʫ, ʩʘʤʠ ʪʦʛʦ ʥʝ ʧʦʜʦʟʨʝʚʘʷ, ʧʨʦʩʪʦ ʫʢʘʟʘʚ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚ ʥʘʙʣʶʜʝʥʠʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʚʷʟʠ ʩʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʥʝʩʧʦʢʦʡʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʝʡ, ʤʥʦʛʠʝ ʩʚʷʟʠ ʩ ʈʦʩʩʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʫʯʥʳʝ, ʙʳʣʠ ʧʨʝʨʚʘʥʳ. ʆʩʪʘʝʪ-

ʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ iNaturalist ʥʝ ʙʫʜʝʪ ʩʚʝʨʥʫʪʘ ʚ ʈʌ, 

ʣʠʙʦ ʙʫʜʝʪ ʩʦʟʜʘʥ ʜʦʩʪʦʡʥʳʡ ʝʛʦ ʘʥʘʣʦʛ, ʪʘʢ ʢʘʢ ʦʛʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʦʪʣʠʯʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʣʘʥʜʰʘʬʪʦʚ ʩ ʙʝʩʢʦʥʝʯʥʳ-

ʤʠ ʚʘʨʠʘʮʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʦʙʠʪʘʶʱʠʭ ʚ ʥʠʭ ʞʠʚʦʪʥʳʭ, ʜʣʷ ʠʟʫ-

ʯʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʙʥʘʷ ʧʣʘʪʬʦʨʤʘ. 

ɺʳʚʦʜʳ 

ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʦʙʲʝʤʘ ʩʪʘʪʴʠ ʤʳ ʥʝ ʨʘʩʩʤʦʪʨʝʣʠ ʪʘʢʠʝ ʨʫʩʩʢʦʷʟʳʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʢʘʢ Plantarium, ɼʝʧʦʟʠʪʘʨʠʡ ʞʠʚʳʭ ʩʠʩʪʝʤ çʅʦʝʚ ʢʦʚʯʝʛè (ʄɻʋ), ʘ 

ʪʘʢʞʝ ɹʠʙʣʠʦʪʝʢʫ çʌʣʦʨʘ ʠ ʌʘʫʥʘè (ɹʠʙʣʠʦʪʝʢʘ ʐʠʧʫʥʦʚʘ), ʥʘʨʷʜʫ ʩ ʧʨʦʝʢʪʦʤ 

ʇʴʝʪʨʦ ʇʝʨʦʥʘ, ʩʣʫʞʘʱʠʝ ʠʥʪʝʨʝʩʘʤ ʥʘʪʫʨʘʣʠʩʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʅʦ ʦʙʱʘʷ 

ʩʫʪʴ ʷʩʥʘ ð ʜʘʞʝ ʧʦʣʴʟʫʷʩʴ ʣʠʰʴ iNaturalist ʣʶʙʦʤʫ ʞʝʣʘʶʱʝʤʫ ʤʦʞʥʦ ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʘʭ. ʂʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʛʠʝ 

ʩʘʡʪʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ, ʢʦʪʦʨʳʤʠ ʣʶʙʠʪʝʣʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʪʘʢ 

ʞʝ ʩʚʦʙʦʜʥʦ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʚ ʩʣʫʯʘʝ ʚʣʘʜʝʥʠʷ ʵʪʠʤʠ-ʩʘʤʳʤʠ ʷʟʳʢʘʤʠ. ʏʪʦ 

ʞʝ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʘ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʢ ʙʦʪʘʥʠʢʝ, ʟʦʦʣʦʛʠʠ, 

ʤʠʢʦʣʦʛʠʠ, ʣʠʭʝʥʦʣʦʛʠʠ, ʙʨʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʦ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʡʯʘʩ ʜʣʷ ʵʪʦʛʦ (ʢʘʢ 

ʤʳ ʚʠʜʠʤ) ʩʫʱʝʩʪʚʫʶʪ. ɼʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʧʨʠ ʩʝʙʝ ʩʤʘʨʪʬʦʥ ʩ ʭʦʨʦʰʝʡ ʢʘʤʝʨʦʡ 

ʠ ʜʦʩʪʫʧʦʤ ʚ ʀʥʪʝʨʥʝʪ, ʯʪʦʙʳ ʩʦʚʝʨʰʘʪʴ ʥʝʙʦʣʴʰʠʝ ʦʪʢʨʳʪʠʷ ʧʦʯʪʠ ʢʘʞʜʳʡ 

ʜʝʥʴ. 

ʉ ʨʦʩʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʂʇʂ, 

ʢʦʠʤʠ ʠ ʷʚʣʷʶʪʩʷ ʩʝʡʯʘʩ ʩʤʘʨʪʬʦʥʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʥʘʙʣʶʜʝʥʠʡ ʙʫʜʝʪ ʨʘʩʪʠ. ʅʝʜʘʣʝʢ ʪʦʪ ʯʘʩ, ʢʦʛʜʘ ʘʥʘʣʠʟ ɼʅʂ ʤʦʞʝʪ ʙʫʜʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʚ ʧʘʨʫ ʩʝʢʫʥʜ ʧʨʠ ʧʦʤʦʱʠ ʪʦʛʦ ʞʝ ʩʤʘʨʪʬʦʥʘ [2], ʯʪʦ ʩʜʝʣʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʞʠʚʦʛʦ ʥʘ ɿʝʤʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʛʨʘʥʠʯ-

ʥʳʤʠ. 

ʆʙʷʟʘʥʥʦʩʪʴ ʞʝ ʥʘʩ ʢʘʢ ʫʯʝʥʳʭ, ʫʯʠʪʝʣʝʡ ð ʧʨʦʧʘʛʘʥʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʧʨʦʩʪʳʭ ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ 

ʦʙʫʯʝʥʠʝ ʠʭ ʥʘʯʘʣʴʥʳʤ ʣʠʙʦ ʧʨʦʜʚʠʥʫʪʳʤ ʥʘʚʳʢʘʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʫʪʝʤ ʟʥʘʢʦʤʩʪʚʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʘʤʠ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɹʀʇ ʉʆ ʈɸʅ 

(ʧʨʦʝʢʪ ˉ FWSU-2021-0010), ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪ ʄʅʆʎ "ɹʘʡʢʘʣ", ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ ɹʀʇ ʉʆ ʈɸʅ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʢʘʣʴʮʝ-

ʬʠʪʥʦʡ ʬʣʦʨʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʄʘʣʳʡ ɸʤʘʣʘʪ. ɺ ʦʩʥʦʚʫ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʣʝʛʣʠ ʘʚʪʦʨ-

ʩʢʠʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 2019-2021 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʥʘʫʯʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʝʜʠʮʠʠ. 

ɸʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʇʨʠ ʘʥʘʣʠʟʝ ʬʣʦʨ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʷʚʣʷ-

ʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢ ʫʚʣʘʞʥʝʥʠʶ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦʢʘ-

ʟʘʣ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʣʦʨʳ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʠʚʰʠʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚʠʜʦʚ ʤʝʟʦʢʩʝʨʦʬʠʣʴʥʦʡ ʩʪʨʫʢʪʫ-

ʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʦʙʥʘʞʝʥʠʷ, ʬʣʦʨʘ, ʄʘʣʳʡ ɸʤʘʣʘʪ. 

 

ECOLOGICAL STRUCTURE OF CALCIFYTIC FLORA  

OF THE MALY AMALAT  RIVER BASIN 

 

 Ekaterina A. Kozina 

Undergraduate 

Buryat State University 

24ʘ, Smolin str., Ulan-Ude, 670000, Russia 

kozina_ekaterina_03@mail.ru 

 

Abstract. The article analyzes data on the ecological structure of the calcifytic flora of the 

MalyAmalat River basin. The research is based on the author's field research of 2019-2021 

as part of a scientific complex expedition. The adaptation of plants to various environmental 

conditions has been formed over millions of years. In the analysis of flora, one of the main 

environmental factors is the attitude to moisture. the analysis of the ecological structure 

proved the correspondence of the flora to the modern natural and geographical conditions of 

the study area, which led to the significant participation of mesoxerophilic structure species. 

Keywords: ecology, limestone outcrops, flora, Small Amalat. 

 

ɺ ʦʩʥʦʚʫ ʩʪʘʪʴʠ ʣʝʛʣʠ ʘʚʪʦʨʩʢʠʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 2019ï2021 ʛʛ. ʚ ʩʦʩʪʘ-

ʚʝ ʥʘʫʯʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ ɹɻʋ.  ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ 2003ï2006 ʛʛ., 

ʩʦʙʨʘʥʥʳʝ ɽ. ʄ. ʇʳʞʠʢʦʚʦʡ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʥʘʫʯʥʦʤ ʛʝʨʙʘʨʠʠ ɹʫʨʷʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ, ʩʦ-

ʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʡ 2016ï2022 ʛʛ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʦʙʥʘʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ (ʜʦʣʠʥʘ ʨ. 

ʄʘʣʳʡ ɸʤʘʣʘʪ). ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʘʣʴʮʝʬʠʪʥʦʡ ʬʣʦʨʳ ʥʘ 4 ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʘʭ: ʛʦʨʘ ɹʝʣʘʷ (54.439261 ʩ.ʰ. 113.227184 ʚ.ʜ.) ʠ ʛ. ʆʨʦʯʝʥʢʘ) (54.296 ʩ.ʰ., 

113.35322 ʚ.ʜ.) ʚ ʜʦʣʠʥʝ ʨ.ɹʘʛʜʘʨʠʥʢʘ; ʛʦʨʘ ʀʟʚʝʩʪʢʘ ʚ ʜʦʣʠʥʝ ʨ. ɸʫʥʠʢ) 
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(54.26333 ʩ.ʰ., 113.25565 ʚ.ʜ.), ʛʦʨʘ ɹʝʣʘʷ (ʫʨʦʯʠʱʝ ɹʘʛʜʘʭʘʣʠ ʚ ʜʦʣʠʥʝ ʨ. ʊʦʯʝʨ) 

(54Ü25ǋ0.2ǌ ʩ.ʰ., 113Ü15ǋ26.6ǌ ʚ.ʜ.), ʠʟʚʝʩʪʢʦʚʘʷ ʩʦʧʢʘ ʚ ʫʨʦʯʠʱʝ ɼʦʣʛʘʥʩʢʘʷ ʗʤʘ 

(ʜʦʣʠʥʘ ʨʫʯʴʷ ɼʦʣʛʘʥ) (54.2865 ʩ.ʰ., 113.47579 ʚ.ʜ.). 

ʊʘʢʠʝ ʦʙʥʘʞʝʥʠʷ ʢʘʣʴʮʠʝʚʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩ-

ʢʦʛʦʨʴʷ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʥʛʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ 

ʧʨʠʨʦʜʳ (ʥʘʧʨʠʤʝʨ, ʛ. ɹʝʣʘʷ ʚ ʢʥʠʛʝ ʀʤʝʪʭʝʥʦʚʘ ɸ.ɹ. [2018]). ɺ ʨʘʙʦʪʝ 

ɽ. ʄ. ʇʳʞʠʢʦʚʦʡ ʠ ʜʨ. ʫʢʘʟʘʥʦ ʯʪʦ çʠʟʚʝʩʪʥʷʢʦʚʳʝ ʦʙʥʘʞʝʥʠʷ ʚ ʫʨʦʯʠʱʝ ɹʘʛʜʘ-

ʨʠʥ, ʦʩʦʙʝʥʥʦ ʧʦʨʘʟʠʪʝʣʴʥʳ ʚ ʫʩʣʦʚʠʷʭ ɹʘʡʢʘʣʴʩʢʦʛʦ ʩʚʦʜʦʚʦʛʦ ʧʦʜʥʷʪʠʷ ʚʦ ʚʪʦ-

ʨʠʯʥʦ ʚʦʟʨʦʞʜʝʥʥʳʭ ʛʦʨʘʭ ɸʥʛʘʨʠʜʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʤʘʩʩʠʚʦʚ ʦʙʫʩʣʦʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʴʶ ʪʘʢʦ-

ʛʦ ʨʦʜʘ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ ʣʝʪè 

[ʇʳʞʠʢʦʚʘ, 2004]. ɼʣʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʤʦʟʘʠʯʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʙʥʘʞʝʥʠʡ. 

 

 
 

ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʙʥʘʞʝʥʠʡ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʣʳʡ ɸʤʘʣʘʪ: 

1. ð ʛ. ʆʨʦʯʝʥʢʘ;  2. ð ʫʨʦʯʠʱʝ ɼʦʣʛʘʥʩʢʘʷ ʗʤʘ; 3. ð ʛ. ʀʟʚʝʩʪʢʘ;  

4. ð ʛ. ɹʝʣʘʷ; 5. ð ʛ. ɹʝʣʘʷ 

 

ʂʘʣʴʮʝʬʠʪʥʘʷ ʬʣʦʨʘ ʥʘ ʪʘʢʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʷʚʣʷʝʪʩʷ ʦʪʨʘ-

ʞʝʥʠʝʤ çʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷʭ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ ʣʝʪ [ʇʳʞʠʢʦʚʘ ʠ ʜʨ., 2020]. ɺ ʪʘʢʠʭ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʥʘ ʧʦʯʚʘʭ ʙʦʛʘʪʳʭ ʠʟʚʝʩʪʴʶ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʣʴʮʝ-

ʬʠʣʴʥʳʝ ʚʠʜʳ [ɹʘʨʘʥʦʚʘ, 2021]. ʊʘʢʠʝ ʚʠʜʳ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʩʫʙʩʪʨʘʪʫ 

(ʪʚʝʨʜʳʡ ʤʦʥʦʣʠʪʥʳʡ ʠʣʠ ʩʳʧʫʯʠʡ, ʱʝʙʥʠʩʪʳʡ, ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʜʚʠ-

ʞʝʥʠʠ), ʢ ʧʨʦʚʘʣʴʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ, ʢ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʢ ʤʦʟʘ-

ʠʯʥʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʢʣʦʥʦʚ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʋ ʨʘʩʪʝʥʠʡ-

ʢʘʣʴʮʝʬʠʪʦʚ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʪʘʢʠʤ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 162 ʚʠʜʘ ʠʟ 47 ʩʝʤʝʡʩʪʚ ʬʣʦ-

ʨʳ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʙʥʘʞʝʥʠʡ. ʅʘ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʢʘʣʴʮʝʬʠʪʥʦʡ ʬʣʦʨʳ ʠ ʦʙʦʛʘ-

ʱʝʥʠʝ ʝʸ ʘʨʢʪʦ-ʘʣʴʧʠʡʩʢʠʤʠ ʚʠʜʘʤʠ ʫʢʘʟʳʚʘʝʪ ʚʳʩʦʢʘʷ ʜʦʣʷ ʫʯʘʩʪʠʷ ʦʙʣʠʛʘʪ-

ʥʳʭ ʢʘʣʴʮʝʬʠʣʦʚ (ʙʦʣʝʝ 30 ʚʠʜʦʚ), ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ Festuca 
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hubsugulica Serg., Festuca komarovii Krivot., Zigadenus sibiricus (L.) A. Gray, 

Cypripedium macranthos Sw., Salix nummularia Andersson, Salix fuscescens Turcz., 

Gypsophila sambukii Schischk., Paraquilegia microphylla Hutch., Dryas sumneviczii 

Serg., Oxytropis triphylla (Pall.) Pers. ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʫʚʣʘʞʥʝʥʠʷ. ʕʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʣʴʮʝʬʠʪʥʦʡ ʬʣʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʇʨʦʚʝʜʝʥʥʳʡ 

ʥʘʤʠ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʫʩʠʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʢʩʝʨʦʤʦʨʬʠʟʤʘ. ɼʣʷ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ  

ʭʘʨʘʢʪʝʨʥʦ  ʫʤʝʥʴʰʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʨʦʩʪ ʯʠʩʣʘ ʩʣʦʝʚ ʧʘʣʠʩʘʜʥʦʡ ʪʢʘʥʠ 

ʠ ʯʠʩʣʘ ʫʩʪʴʠʮ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʱʥʦʡ ʩʠʩʪʝʤʘ ʤʝʞʢʣʝʪʥʠʢʦʚ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʛʘʟʦʦʙʤʝʥʘ, ʯʪʦ ʠʤʝʝʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ, ʩʥʠʞʘʶʱʠʭ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʛʘʟʦʚ [ʂʦʟʠʥʘ, 2019.] ɻʨʫʧʧʘ ʵʫʢʩʝ-

ʨʦʬʠʪʦʚ (7% ð (Eremogone capillaris (Poir.) Fenzl, Alyssum microphyllum (C.A. 

Mey.) Steud., Androsace incana Lam., Leontopodium leontopodioides (Willd.) Beau-

verd, Artemisia frigida Willd. ʠ ʜʨ.)) ʠ ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ (16% ð Woodsia glabella R. 

Br., Melica turczaninowiana Ohwi, Lilium pumilum Delile, Pulsatilla turczaninovii 

Krylov, Serg., Berberis sibirica Pall. ʠ ʜʨ.) ʦʙʠʣʴʥʘ ʙʣʘʛʦʜʘʨʷ ʩʫʨʦʚʦʤʫ ʢʣʠʤʘʪʫ, 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ, ʥʘʣʠʯʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʩʫʭʠʭ ʧʦʯʚ. 

 

 
ʈʠʩ. 2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʣʦʨʳ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʣʳʡ ɸʤʘʣʘʪ 

(ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɻɼ ð ʛʠʜʨʦʬʠʪʳ, ɻʌ ð ʛʠʛʨʦʬʠʪʳ, ɻʄ ð ʛʠʛʨʦʤʝʟʦʬʠʪʳ,  

ʄɻ ð ʤʝʟʦʛʠʛʨʦʬʠʪʳ, ʕʄ ð ʵʫʤʝʟʦʬʠʪʳ, ʄʂ ð ʤʝʟʦʢʩʝʨʦʬʠʪʳ,  

ʂʄ ð ʢʩʝʨʦʤʝʟʦʬʠʪʳ, ʕʂ ð ʵʫʢʩʝʨʦʬʠʪʳ) 

 

ɼʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʜʘʞʝ 

ʙʦʣʴʰʫʶ ʢʩʝʨʦʤʦʨʬʥʦʩʪʴ, ʯʝʤ ʜʝʬʠʮʠʪ ʚʣʘʛʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʩʝʨʦʤʦʨʬʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, ʚʳʟʚʘʥʥʘʷ ʜʝʬʠʮʠʪʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʧʦʯʚʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʝʡʥʦʤʦʨʬʦʟ, ʚ ʥʝʢʦʪʦʨʳʭ ʯʝʨʪʘʭ ʠʤʝʶʱʠʡ ʩʭʦʜʩʪʚʦ ʩ 

ʢʩʝʨʦʤʦʨʬʦʟʦʤ [ɻʦʨʳʰʠʥʘ, 1979]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʂ. ʕʩʘʫ [1980] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʫʩʠʣʠʚʘʝʪʩʷ ʩʫʢʢʫʣʝʥʪʥʦʩʪʴ.  

ʂʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʚʳʩʦʢʘ ʜʦʣʷ ʫʯʘʩʪʠʷ ʛʨʫʧʧʳ ʚʠʜʦʚ ʤʝʟʦʬʠʣʴʥʦʡ 

ʵʢʦʣʦʛʠʠ (ʵʫʤʝʟʦʬʠʪʳ (34 % ð ʉarex schmidtii Meinsh., Smilacina trifolia (L.) 
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Desf., Cardamine pratensis L., Aegopodium alpestre Ledeb., Halenia corniculata (L.) 

Cornaz ʠ ʜʨ.) ʠ   ʢʩʝʨʦʤʝʟʦʬʠʪʳ (20% -( Sorbaria sorbifolia (L.) A. Braun, Astraga-

lus membranaceus (Fisch. Ex Link) Bunge, Potentilla norvegica L., Castilleja rubra 

(Drobow) Rebrist. ʠ ʜʨ.). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʭʦʨʦʰʝʡ ʫʚʣʘʞʥʸʥʥʦʩʪʴʶ ʧʦʯʚ ʩʝʚʝʨ-

ʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢʞʝ ʥʘʤʠ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʧʦʜʥʦʞʠʷ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʯʪʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʣʘʛʦʟʘ-

ʨʷʜʢʫ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ.   

ɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʲʷʩʥʷʶʪ ʥʘʣʠʯʠʝ ʛʠʛʨʦʬʠʣʴʥʳʭ ʚʠʜʦʚ (ʤʝʟʦ-

ʛʠʛʨʦʬʠʪʦʚ (4% ð (Ledum palustre L., Chrysosplenium sibiricum (Ser. Ex DC.) 

A. P. Khokhr., Glyceria triflora (Korsh.) Kom., Stellaria longifolia H.L. Muhl. Ex 

Willd. , Pedicularis interioroides (Hulten) A. P. Khokhr. ʠ ʜʨ.) ʠ ʛʠʛʨʦʬʠʪʦʚ 8% ð 

Equisetum hyemale L., Carex appendiculata Kuk., Carex limosa L., Aconitum 

macrorhynchum Turcz. Ex Ledeb.), ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥʘ ʢ ʙʝʨʝʛʘʤ 

ʨʝʢ ʠ ʩʪʘʨʠʮ, ʟʘʙʦʣʦʯʝʥʥʳʤ ʣʫʛʘʤ, ʝʨʥʠʢʘʤ, ʙʦʣʦʪʘʤ. 

ʈʘʩʪʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʙʥʘʞʝʥʠʡ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʩʝʙʝ ʪʝ ʞʝ ʚʣʠʷʥʠʷ ʩʨʝʜʳ, 

ʯʪʦ ʠ ʨʘʩʪʝʥʠʷ ʚʳʩʦʢʦʛʦʨʠʡ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ-

ʢʘʟʘʣ ʨʝʣʠʢʪʦʚʦʩʪʴ ʢʘʣʴʮʝʬʠʪʥʦʡ ʬʣʦʨʳ ʚ ʫʩʣʦʚʠʷʭ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʣʳʡ ɸʤʘʣʘʪ  

ʠ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʵʣʝʤʝʥʪʦʚ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ. ʀʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʛʝʥʦʬʦʥʜ. ʎʝʥʪʨʘʤʠ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ 

ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ. ʎʝʣʴʶ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩ-

ʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʠʭ ʚ ʢʫʣʴʪʫʨʫ ʠ 

ʧʦʩʣʝʜʫʶʱʘʷ ʨʝʠʥʪʨʦʜʫʢʮʠʷ ʚ ʥʘʨʫʰʝʥʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʡ. ɺ ɹʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ 

ʉʠʙʠʨʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʥʫʪʳ ʙʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝ-

ʟʘʶʱʠʭ ʚʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ, ʠʥʪʨʦʜʫʢʮʠʷ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ 

ʩʘʜʘʭ ʉʠʙʠʨʠ, ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʨʝʠʥʪʨʦʜʫʢʮʠʷ. 
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 Abstract. The problem of biodiversity conservation is one of the priority problems of mod-

ern biology. The introduction of rare and endangered plant species makes it possible to pre-

serve their biodiversity and gene pool. Botanical gardens are the centers of introduction of 

rare and endangered plant species. The purpose of the introduction of rare and endangered 

plant species in the Botanical Gardens is their introduction into culture and subsequent rein-

troduction into disturbed habitats. In the Botanical Gardens of Siberia in recent years, great 

success has been achieved in the introduction of rare and endangered plant species.  

Keywords: Biodiversity. Botanical gardens. Introduction to the Botanical Gardens of Sibe-

ria. Rare and endangered plant species. Reintroduction. 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ.  ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʛʝʥʦʬʦʥʜʘ  ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʮʝʥʥʦʡ ʯʘʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦ-

ʛʦ  ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʨʷʜʫ ʩ ʤʝʨʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥ-

ʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʚ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʘʪʘʭ, ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʪʨʦʜʫʢʮʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚ ɹʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ. ʀʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ 

ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʚ ɹʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ   ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝʪ ʠʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʚʝʜʝʥʠʝ ʠʭ ʚ 
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ʢʫʣʴʪʫʨʫ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʫʶʱʘʷ ʨʝʠʥʪʨʦʜʫʢʮʠʷ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʨʫ-

ʰʝʥʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʡ. 

 ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʠʭ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ  ʪʝʤʧʦʚ ʦʥʪʦʛʝʥʝʟʘ ʠ ʨʘʟʤʥʦʞʝ-

ʥʠʷ  ʜʣʷ ʚʚʝʜʝʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʫ ʠ ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʠʛʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʜʢʦʩʪʠ ʚʠʜʘ, ʮʝʣʠ ʠʥʪʨʦʜʫʢʮʠʠ ʤʦʛʫʪ ʥʦʩʠʪʴ ʨʘʟʥʳʡ ʭʘ-

ʨʘʢʪʝʨ. 

 ɽʩʣʠ ʜʘʥʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ 1 ʛʨʫʧʧʝ ʨʝʜʢʦʩʪʠ, ʪ.ʝ. ʢ ʚʠʜʘʤ, ʙʣʘʛʦʧʦʣʫʯ-

ʥʳʤ ʚ ʧʨʠʨʦʜʝ, ʥʦ ʩʦʢʨʘʱʘʶʱʠʤʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, ʥʘʧʨʠʤʝʨ, ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʤ ʠʣʠ  ʧʠʱʝʚʳʤ ʨʘʩʪʝʥʠʷʤ, ʪʦ  ʠʭ ʠʥʪʨʦʜʫʢʮʠʷ ʠ ʚʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʜʣʷ 

ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ  ʚʳʨʘʱʠʚʘʥʠʷ , ʧʦʟʚʦʣʠʪ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʚʠʜʳ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ  ʨʦʜʠʦʣʘ ʨʦʟʦʚʘʷ, ʧʠʦʥ ʫʢʣʦʥʷʶʱʠʡʩʷ,  ʩʦʣʦʜʢʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ, 

ʨʘʧʦʥʪʠʢ ʩʘʬʣʦʨʦʚʠʜʥʳʡ ʠ ʜʨ.  

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʘʣʝʦʵʥʜʝʤʠʢʠ, ʘʚʪʦʭʪʦʥʥʳʝ ʨʝʣʠʢʪʳ. ʆʥʠ ʟʘʥʠ-

ʤʘʶʪ ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ɽʩʣʠ 

ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʠʟʤʝʥʷʪʩʷ, ʪʦ ʪʘʢʠʝ ʚʠʜʳ ʩ ʫʟʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʠʰʘʤʠ, ʢʘʢ 

ʚʝʪʨʝʥʠʮʘ ʙʘʡʢʘʣʴʩʢʘʷ,  ʙʨʫʥʥʝʨʘ ʩʠʙʠʨʩʢʘʷ, ʘʣʴʬʨʝʜʠʷ ʧʦʥʠʢʘʶʱʘʷ, ʤʦʛʫʪ ʠʩ-

ʯʝʟʥʫʪʴ. ʎʝʣʴ ʠʥʪʨʦʜʫʢʮʠʠ: ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚʠʜʳ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʘʨʝʘʣʘ, ʢʘʢ ʦʩʪʘʪʢʠ ʧʨʝʜʳʜʫʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʧʦʭ, ʥʦ ʠʩʯʝʟʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʎʝʣʴʶ ʠʥʪʨʦʜʫʢʮʠʠ ʪʘʢʠʭ ʚʠʜʦʚ, ʢʘʢ ʨʘʧʦʥʪʠʢ 

ʩʝʨʧʫʭʦʚʠʜʥʳʡ, ʯʦʟʝʥʠʷ ʪʦʣʦʢʥʷʥʢʦʣʠʩʪʥʘʷ, ʢʦʣʦʢʦʣʴʯʠʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ, ʷʚ-

ʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ. 

ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ  ʤʦʣʦʜʳʝ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʧʣʘʥʝ ʚʠʜʳ. ʆʥʠ ʫʟ-

ʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ,  ʚ ʧʨʠʨʦʜʝ  ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ: ʟʤʝʝʛʦ-

ʣʦʚʥʠʢ ɹʫʥʛʝ, ʦʩʪʨʦʣʦʜʦʯʥʠʢ ʉʘʧʦʞʥʠʢʦʚʘ, ʘʩʪʨʘʛʘʣ ʏʫʡʩʢʠʡ. ʎʝʣʴ ʠʥʪʨʦʜʫʢ-

ʮʠʠ ʨʘʩʪʝʥʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ð ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ. 

ɺ ʧʷʪʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʣʦʢʘʣʴʥʦ ʠʩʯʝʟʘʶʪ ʠʟ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʠ 

ʘʨʝʘʣʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʮʝʣʴ 

ʠʥʪʨʦʜʫʢʮʠʠ ð ʵʪʦ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ. 

 ɺʠʜʳ, ʵʢʦʪʦʧ, ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥ, ʚʭʦʜʷʪ ʚ ʰʝʩʪʫʶ ʛʨʫʧʧʫ. ʎʝʣʷ-

ʤʠ  ʠʥʪʨʦʜʫʢʮʠʠ ʪʘʢʠʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ  ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ     

ʚʚʝʜʝʥʠʝ ʠʭ ʚ ʢʫʣʴʪʫʨʫ ʩ ʧʦʩʣʝʜʫʶʱʝʡ   ʨʝʠʥʪʨʦʜʫʢʮʠʝʡ ʚ ʥʘʨʫʰʝʥʥʳʝ ʤʝʩʪʘ 

ʦʙʠʪʘʥʠʡ. ʈʝʠʥʪʨʦʜʫʢʮʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʥʘʨʫʰʝʥʥʳʝ ʤʝʩʪʘ ʦʙʠ-

ʪʘʥʠʷ  ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ   ʨʘʩʪʝʥʠʡ,  ʢʦʪʦʨʳʝ  ʙʳʣʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʳ 

ʠ ʚʚʝʜʝʥʳ ʚ ʢʫʣʴʪʫʨʫ  ʚ ɹʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ. 

ɺ ʫʩʣʦʚʠʷʭ ɹʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʯʘʩʪʦ ʩʦʟʜʘʶʪʩʷ ʢʦʣʣʝʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘ-

ʶʱʠʭ ʨʘʩʪʝʥʠʡ. ʆʥʠ  ʷʚʣʷʶʪʩʷ ʙʘʟʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʛʝʥʦʬʦʥʜʘ, ʩʣʫʞʘʪ  ʦʩ-

ʥʦʚʦʡ ʜʣʷ ʨʝʠʥʪʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴ-

ʩʢʫʶ ʬʫʥʢʮʠʠ.  

ʆʩʦʙʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩ-

ʪʝʥʠʡ ʚ ʉʠʙʠʨʠ.  ʉʦʚʨʝʤʝʥʥʘʷ ʬʣʦʨʘ ʉʠʙʠʨʠ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 4200 ʚʠʜʦʚ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʚʠʜʦʚ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʥʝʩʝʥʥʳʭ 

ʚ ʨʦʩʩʠʡʩʢʠʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʂʨʘʩʥʳʝ ʢʥʠʛʠ. ʎʝʥʪʨʘʤʠ  ʠʥʪʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʉʠʙʠʨʠ: ʎʝʥʪʨʘʣʴʥʳʡ ʉʠʙʠʨʩʢʠʡ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʉʠʙʠʨ-

ʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʊʦʤʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ, ɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʀʨʢʫʪʩʢʦ-

ʛʦ ʠ ʗʢʫʪʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʦʚ. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪʘ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʚ ʵʪʠʭ 

ʮʝʥʪʨʘʭ ʜʦʩʪʠʛʣʘ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ. ɺ  ʎʝʥʪʨʘʣʴʥʦʤ ʉʠʙʠʨʩʢʦʤ ɹʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ  ʚ 1965  ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂ. ɸ. ʉʦʙʦʣʝʚʩʢʦʡ  (ʠʩʧʦʣʥʠʪʝʣʴ ɻ.ʇ. ʉʝʤʝʥʦ-

ʚʘ)  ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ.  ʀʪʦʛʠ  ʠʥʪʨʦʜʫʢʮʠʠ:  52 ʩʝʤʝʡ-

ʩʪʚʘ, 188 ʨʦʜʦʚ, 227 ʚʠʜʦʚ ʠ 346 ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 29 ʚʠ-

ʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʌ, 92 ʚʠʜʘ ʚʭʦʜʷʪ ʚ ʉʧʠʩʦʢ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶ-

ʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʉʠʙʠʨʠ, 157 ʚʠʜʦʚ ð ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʂʨʘʩʥʳʝ ʂʥʠʛʠ, 33 

ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʘʤʠ.  

ɺ  ʊʦʤʩʢʦʤ ʉʠʙʠʨʩʢʦʤ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʩ ʨʘʙʦʪʳ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ 

ʚʝʜʫʪʩʷ  ʩ 1973 ʛʦʜʘ,  ʠ ʢ 2016 ʛʦʜʫ ʙʳʣʦ  ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʦ ʦʢʦʣʦ 335  ʚʠʜʦʚ ʨʘʩ-

ʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 33 ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʣʠ ʠ ʚʚʝʣʠ ʚ 

ʢʫʣʴʪʫʨʫ 14 ʚʠʜʦʚ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʣʦʨʳ ʠ 18 ʠʥʦʛʦ-

ʨʦʜʥʝʡ. ɺ ʗʢʫʪʩʢʦʤ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ, ʥʘʯʠʥʘʷ ʩ 1997 ʛʦʜʘ, ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʧʨʦʰʣʠ 63 ʚʠʜʘ, ʠʟ ʢʦʪʦʨʳʭ  12 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʘʤʠ ʗʢʫʪʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ? ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʨʦʜʫʢʮʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ  ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʘʢ ʢʘʢ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘ-

ʥʷʝʪ ʛʝʥʦʬʦʥʜ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʣʷ  ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʨʝʜʢʠʭ ʠ ʠʩ-

ʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʥʘʨʫʰʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʜʘʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ 

ʧʘʨʢʝ ɸʣʭʘʥʘʡ ʟʘ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2022 ʛ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 

ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʯʝʪ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʨʘʩʪʝʥʠʡ ʢʫ-

ʩʪʘʨʥʠʢʦʚʦʛʦ ʠ ʪʨʘʚʷʥʠʩʪʦʛʦ ʷʨʫʩʦʚ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʳʧʘʜʝ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʧʨʝʦʙʣʘʜʘʝʪ ʦʩʠʥʘ, ʦʥʘ ʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʦʩʪʘʚʝ ʧʦʜʨʦʩʪʘ. ʊʨʘʚʷ-

ʥʠʩʪʳʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʠʤ ʩʦʩʪʦ-

ʷʥʠʝʤ ʠ ʙʦʛʘʪʩʪʚʦʤ ʚʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʤʦʥʠʪʦʨʠʥʛ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, ɸʣʭʘʥʘʡ, ʧʨʦʙ-

ʥʘʷ ʧʣʦʱʘʜʴ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ.  
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Abstract.  The article analyzes the data on the state of vegetation in the Alkhanay National 

Park for the period 2007-2022. Researching was carried out on the test grounds which were 

laid to assess the state. Aspenis dominated in natural losson the test ground. Also aspenis 

main species in undergrowth. Grass and shrub layers on the test ground are characterized by 

good condition and species richness. 

Keywords: vegetation, monitoring, National park, Alkhanai, test grounds, species composi-

tion. 

 

ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʟʥʘʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ. ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʳʷʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ɸʣʭʘʥʘʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʝ 

[ʇʨʝʜʙʘʡʢʘʣʴʝé, 1965]. ʉʨʝʜʥʝʛʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʪʳʢʝ 

ʜʚʫʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ð ɼʘʫʨʩʢʦʛʦ ʠ ʆʥʦʥ-ɸʨʛʫʥʩʢʦʛʦ, ʚ ʦʙʱʠʭ 

ʛʨʘʥʠʮʘʭ ʩʦʚʧʘʜʘʶʱʠʭ ʩ ɼʘʫʨʩʢʠʤ ʩʚʦʜʦʚʳʤ ʧʦʜʥʷʪʠʝʤ ʠ ɸʛʠʥʩʢʦʡ ʧʣʠʪʦʡ. 

ʉʨʝʜʥʠʝ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ 1000ï1200 ʤ. [6] ʇʦ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʝʛʦ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ɼʘʫʨʠʠ ʗʙʣʦʥʦʚʦʡ, ʧʨʦʚʠʥʮʠʠ 

ɼʘʫʨʩʢʦʡ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ɼʘʫʨʦ-ʄʘʥʴʯʞʫʨʩʢʦʡ ʦʙʣʘʩʪʠ  

(ɻʘʣʘʥʠʥ, ɹʝʣʠʢʦʚʠʯ, 2006). 

 ʇʦʩʪʦʷʥʥʘʷ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʢʘ  (ʇʇ), ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʋʙʞʦʛʦʝ. ʂʣʠʤʘʪ ʵʪʦʛʦ ʨʘʡʦʥʘ ʨʝʟʢʦ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʡ, ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʦʪ ï1,2Á ʜʦ ï1,8Áʉ. ʄʥʦ-

ʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 20 ʜʦ 30 ʤ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 

0,0Á ʜʦ ï0,5Áʉ, ʦʩʪʨʦʚʥʦʛʦ ʪʠʧʘ [ʂʘʨʪʫʰʠʥ, 1967]. 

ʈʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ (ʜʘʣʝʝ ʇʇ) 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ɸʣʭʘʥʘʡ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʨʘʟ ʚ 

5 ʣʝʪ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘʣʦʞʝʥʦ 12 ʇʇ. 

21 ʠʶʥʷ 2022 ʛ. ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ  ʇʇ 9, 

ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ.  

ʇʇ 9 ʥʘʭʦʜʠʪʩʷ  ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʝ ʚ ʧʨʝʜʝʣʘʭ ʥʠʞʥʝʛʦ ʣʝʩʥʦʛʦ ʧʦʷʩʘ (ɹʝ-

ʣʠʢʦʚʠʯ ʠ ʜʨ., 2009). ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 50Á 48ǋ 445ǋǋ  ʩ.ʰ.,  113Á 024ǋ 

083ǋ ʚ.ʜ., ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ  933 ʤ ʥʘʜ ʫʨʦʚʥʝʤ  ʤʦʨʷ. ʇʇ ʟʘʥʠʤʘʝʪ ʥʠʟʢʫʶ 

ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʫ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʋʙʞʦʛʦʝ, ʤʝʟʦʨʝʣʴʝʬ ʩʣʝʛʢʘ ʧʦʢʘʪʳʡ ʢ 

ʨʫʩʣʫ, ʤʠʢʨʦʨʝʣʴʝʬ ð  ʥʝʨʦʚʥʳʡ, ʩ ʙʫʛʨʘʤʠ ʥʘ ʧʨʠʢʦʤʣʝʚʳʭ ʚʦʟʚʳʰʝʥʠʷʭ ʠ 

ʧʦʥʠʞʝʥʠʷʤʠ ʛʣʫʙʠʥʦʡ ʜʦ 1,5 ʤ.  ʇʦʯʚʳ ʙʫʨʳʝ ʣʝʩʥʳʝ, ʩʣʘʙʦʦʧʦʜʟʦʣʝʥʥʳʝ, 

ʩʨʝʜʥʝʤʦʱʥʳʝ, ʩ ʚʳʭʦʜʘʤʠ ʛʘʣʝʯʥʠʢʦʚ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ.  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʇʇ ʫʯʠʪʳʚʘʣʠʩʴ: ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʢʨʫʞʝʥʠʝ, 

ʧʦʜʣʝʩʦʢ, ʥʘʜʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠ ʜʨ.  ʇʣʦʱʘʜʴ ʇʇ 625 ʢʚ.ʤ., 

ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 25 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ  ʧʦ 25 ʢʚ ʤ., ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʫʯʝʪ. ʋ ʨʘʩʪʝʥʠʡ ʦʮʝʥʠʚʘʣʠʩʴ ʦʙʠʣʠʝ ʧʦ 5 ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʞʠʟʥʝʥʥʦʩʪʴ, ʬʝʥʦ-

ʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ  ʧʦ ɹ. ɸ. ɹʳʢʦʚʫ (1957). ʋ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠʩʴ  ʦʙ-

ʭʚʘʪ ʩʪʚʦʣʘ, ʬʘʫʪʥʦʩʪʴ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʧʣʦʱʘʜʢʝ ʇʇ 9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʨʫʩ-

ʣʦʚʳʤ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʦʩʠʥʦʚʳʤ ʨʷʙʠʥʥʦʣʠʩʪʥʠʢʦʚʳʤ ʣʝʩʦʤ. ʉʦʩʪʘʚ ʣʝʩʘ 1 ʷʨʫʩ 

6ʃ4ʆʩ + ɹʧ, 2 ʷʨʫʩ 5ʆʩ5ʃ +ɹʧ. ɿʘ ʧʦʩʣʝʜʥʠʡ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʧʦʤʝʥʷʣʩʷ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ 1 ʷʨʫʩʘ 20 ʤ, 2 ʷʨʫʩʘ 18ʤ. ɼʦʤʠʥʠʨʫʶʪ  

Larix gmelinii, Betula plathyphylla, Populus tremula, ʝʜʠʥʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ Padus 
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avium. ʇʦʣʥʦʪʘ 0,5, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ 0,7.  ɺʩʝʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 124  ʧʨʦʥʫʤʝʨʦ-

ʚʘʥʥʳʭ ʚ  ʧʨʝʜʳʜʫʱʝʝ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʜʝʨʝʚʘ. ɼʘʥʥʳʝ ʟʘ 2007, 2013, 2022ʛ ʧʨʠ-

ʚʝʜʝʥʳ  ʠʟ ʦʪʯʝʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ  ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ   

[ʄʦʥʠʪʦʨʠʥʛ é, 2017]. 

ʊʘʙʣʠʮʘ 1 

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ  ʇʇɸ 9 

 
ʇʦʨʦʜʘ 2007 ʛ. ɺʳʧʘʣʦ ʆʩʪʘʣʦʩʴ  

ʚ 2022 ʛ. 

ʇʦʜʨʦʩʪ 

2013 ʛ. 2017 ʛ. 2022 ʛ. 

ɹʝʨʝʟʘ  

ʧʣʦʩʢʦʣʠʩʪʥʘʷ 
55 15 5 - 35 21 

ʆʩʠʥʘ  99 24 10 11 54 136 

ʃʠʩʪʚʝʥʥʠʮʘ 

ʜʘʫʨʩʢʘʷ 
38 1 1 2 34 3 

ʉʦʩʥʘ  

ʦʙʳʢʥʦʚʝʥʥʘʷ  
1 - - - 1 - 

ʀʪʦʛʦ  193 40 16 13 124 160 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝʛʦ ʚʳʧʘʣʦ ʟʘ 15 ʣʝʪ 69 ʜʝʨʝʚʴʝʚ, ʠʟ ʥʠʭ ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʴ (45) ʦʩʠʥʳ. ɺʳʧʘʜʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʨʳʝ ʜʝʨʝʚʴʷ ʩ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪ-

ʨʦʤ ʩʪʚʦʣʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʚʠʟʠʠ ʇʇ-9 ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2022 ʛ. ʚʳʷʚʣʝʥʦ ʚʳʧʘ-

ʜʝʥʠʝ 13 ʜʝʨʝʚʴʝʚ. ɸʥʘʣʠʟ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ: ʠʟ ʪʨʠʥʘʜʮʘʪʠ 

ʚʳʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʦʜʠʥʥʘʜʮʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʠʥʦʡ (Populus tremula) ʠ ʣʠʰʴ 

ʜʚʘ ʜʝʨʝʚʘ ð ʣʠʩʪʚʝʥʥʠʮʘ ɻʤʝʣʠʥʘ (Larix gmelinii). 5 ʜʝʨʝʚʴʝʚ ʦʙʨʘʟʦʚʳʚʘʣʠ 

ʧʦʜʨʦʩʪ, 5 ʜʝʨʝʚʴʝʚ ð 2 ʷʨʫʩ ʠ 3 ʜʝʨʝʚʘ ð 1 ʷʨʫʩ. 11 ʜʝʨʝʚʴʝʚ ʠʟ 13 ʚʳʧʘʚʰʠʭ 

ʜʝʨʝʚʴʝʚ ʧʨʠ ʨʝʚʠʟʠʠ 2017 ʛʦʜʘ ʙʳʣʠ ʬʘʫʪʥʳʤʠ (ʢʘʧ, ʦʙʛʦʨʝʚʰʘʷ ʢʦʨʘ, ʜʫʧʣʦ, 

ʩʫʭʦʩʪʦʡ). ʅʘʠʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʚʳʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʙʳʣ ʫ ʦʩʠʥʳ  

(245 ʤʤ), ʥʘʠʙʦʣʴʰʠʡ ð ʫ ʣʠʩʪʚʝʥʥʠʮʳ (1790 ʤʤ). ʉʨʝʜʥʷʷ ʦʢʨʫʞʥʦʩʪʴ ʚʳʧʘʚ-

ʰʠʭ ʩ 2017 ʧʦ 2022 ʛ. ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʣʘ 681,4 ʤʤ.   

ʇʨʠ ʨʝʚʠʟʠʠ 2022 ʛʦʜʘ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʝʥ ʧʦʜʨʦʩʪ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʥʘ ʇʇ ʦʙʥʘʨʫʞʝʥʦ ʫ ʦʩʠʥʳ (136 ʦʩʦʙʝʡ) ʨʘʟ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʩʦʪʦʡ ʦʪ 0,3 ʜʦ 11 ʤ.  ʠ ʙʝʨʝʟʳ (21 ʦʩʦʙʴ) ʚʳʩʦʪʦʡ 2ï10 ʤ. ʇʦʜ-

ʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ. 

 ɺ ʩʦʦʙʱʝʩʪʚʝ ʭʦʨʦʰʦ   ʚʳʨʘʞʝʥ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʜʦʤʠʥʠʨʫʶʪ Sorbaria sorbifolia, Rosa acicularis, Spiraea media, Ribes spi-

catum. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʢʫʩʪʘʨʥʠʢʦʚ 1ï1,3 ʤ.  

ʇʦ ʜʘʥʥʳʤ ʦʪ 02.06.2017 [ʄʦʥʠʪʦʨʠʥʛé, 2017] ʥʘ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʥʦʡ ʧʣʦ-

ʱʘʜʢʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 26 ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

21.06.2022 ʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 47 ʚʠʜʦʚ (ʪʘʙʣ. 1), ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʪʦʮʝ-

ʥʦʟ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʦʩʠʥʦʚʦʛʦ ʨʷʙʠʥʥʦʣʠʩʪʥʠʢʦʚʦʛʦ ʣʝʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʛʘʪʳʤ.  

ʊʘʙʣʠʮʘ 2 

ɺʠʜʦʚʦʡ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʇʇɸ-9  

(21 ʠʶʥʷ 2022 ʛ.) 

 
ˉ ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ 23 Maianthemum bifolium 

1.  Larix gmelimii 24 Aconitum rubicundum 

2.  Betula platyphylla 25 Rubus saxatilis 
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3.  Populus tremula 26 Atragene sibirica 

4.  Pinus sylvestris 27 Cirsium serratuloides 

 ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ 28 Geranium transbaicalicum 

5.  Sorbaria sorbifolia 29 Paris verticillata 

6.  Spiraea media 30 Viola acuminata 

7.  Rosa acicularis 31 Artemisia mongolica 

8.  Ribes spicatum 32 Vicia unijuga 

9.  Rubus matsumuranus 33 Sanguisorba officinalis 

10.  Swida alba 34 Iris laevigata 

11.  Pentaphylloides fruticosa 35 Vicia nervata 

 ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ  ʷʨʫʩ 36 Polemonium caeruleum 

12.  Thalictrum petaloideum 37 Aconitum septentrionale 

13.  Equisetum pratense 38 Pyrola asarifolia 

14.  Cacalia hastata 39 Actaea erythrocarpa 

15.  Filipendula palmata 40 Hemerocallis minor 

16.  Calamagrostis langsdorffii 41 Ligularia sibirica 

17.  Carex macroura 42 Trollius asiaticus 

18.  Galium boreale 43 Veratrum lobelianum 

19.  Fragaria orientalis 44 Geranium sibiricum 

20.  Artemisia tanacetifolia 45 Chamaenerion angustifolium 

21.  Lathyrus humilis 46 Vicia venosa 

22.  Polygonatum odoratum 47 Bistorta officinalis 
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ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

672039 ʛ. ʏʠʪʘ, ʫʣʠʮʘ ɸʣʝʢʩʘʥʜʨʦ-ɿʘʚʦʜʩʢʘʷ, 30 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʤʥʦʛʦ-

ʣʝʪʥʝʛʦ ʤʦʥʦʢʘʨʧʠʢʘ Saposhnikovia divaricata, ʫ ʢʦʪʦʨʦʛʦ ʥʝʟʘʢʦʥʥʘʷ ʟʘʛʦʪʦʚʢʘ ʢʦʨ-

ʥʝʚʦʛʦ ʩʳʨʴʷ ʜʦʩʪʠʛʘʝʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʦʚ. ɺʧʝʨʚʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʥʛʦʜʳ, ʏʠʪʳ, ʆʣʝʥʛʫʷ, ʋʨʫʣʴʛʠ, ʅʘʨʳʥʘ ʚ ʏʠ-

ʪʠʥʩʢʦʤ ʠ ʂʘʨʳʤʩʢʦʤ ʨʘʡʦʥʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ 104 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ S. divaricata 

ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ 64, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 62% ʠ ʙʳʣʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʘʣʝʞʘʤ ʩʨʝʜʥʠʭ ʠ ʧʦʟʜ-

ʥʠʭ ʩʪʘʜʠʡ ʟʘʨʘʩʪʘʥʠʷ ʥʘ ʤʝʩʪʝ ʨʘʩʧʘʭʘʥʥʳʭ ʩʪʝʧʝʡ; ʥʘ ʟʘʣʝʞʘʭ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʥʝ 

ʚʩʪʨʝʯʘʣʘʩʴ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʩ ʥʠʟʢʠʤ ʠ ʦʯʝʥʴ ʥʠʟʢʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠ ʦʙʠ-

ʣʠʝʤ ʥʘ ʟʘʣʝʞʘʭ ʩ ʧʦʯʚʘʤʠ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦ-

ʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʩʦʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Artemisia leucophylla, 

Potentilla acervata, Poa angustifolia s.l.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Saposhnikovia divaricata, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʟʘʣʝʞʠ. 
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Abstract. Information is given on the distribution of the perennial monocarpic species 

Saposhnikovia divaricata in Zabaikalsky kray where illegal harvesting of root raw materials 

reaches catastrophic proportions. Abandoned fields in the valleys of Ingoda, Chita, Olengui, 

Urulga, Naryn rivers in Chitinsky and Karymsky districts were surveyed for the first time. 

The studies showed that, S. divaricata was found in 64 of 104 surveyed fallows, what is 

62%, and was associated with fallows of the middle and late stages of overgrowth on the 

place of plowed steppes; at early stages fallows S. divaricata was not found. S. divaricata 

grows with low and very low projective cover and abundance at fallows with light soils in 

small-turf grass-forb communities, mostly often with codominance of Artemisia leucophyl-

la, Potentilla acervata, Poa angustifolia s.l. 

Keywords: Saposhnikovia divaricata, Zabaikalsky kray, fallows. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʫʩʪʦʡʯʠ-

ʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʠ ʦʙʲʝʤʦʚ ʟʘʛʦʪʦʚʦʢ ʩʳʨʴʷ ʨʘʩʪʝʥʠʡ, ʰʠʨʦ-

ʢʦ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʚ ʤʝʜʠʮʠʥʝ 

ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʂʠʪʘʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ Saposhnikovia 

divaricata (Turcz.) Schischk., ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʥʝʟʘʢʦʥʥʦʛʦ ʵʢʩʧʦʨʪʘ ʟʘ 

ʛʨʘʥʠʮʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʂʠʪʘʡ ʠ ʄʦʥʛʦʣʠʶ. 

ʅʘʯʠʥʘʷ ʩ 2016 ʛʦʜʘ, ʚ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ 

ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʥʘʯʘʣʦ ʧʨʦʚʦʜʠʪʴ ʟʘʛʦʪʦʚʢʫ ʢʦʨʥʝʡ S. divaricata, ʦʙʲʝʤʳ ʢʦ-

ʪʦʨʦʡ ʜʦʩʪʠʛʣʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʦʚ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʟʘʛʦʪʦʚʢʘ ʩʳ-

ʨʴʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʥʘ ʟʘʣʝʞʘʭ, ʧʫʪʝʤ ʚʳʢʘʧʳʚʘʥʠʷ ʢʦʨʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʚʳʚʦʟʦʤ ʚ ʂʠʪʘʡ ʠ 

ʄʦʥʛʦʣʠʶ. ʇʦʵʪʦʤʫ S. divaricata ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɿʘʙʘʡʢʘʣʴʩʢʦ-

ʛʦ ʢʨʘʷ (2017) [1] ʠ, ʢʘʢ ʚʠʜ, ʧʦʜʣʝʞʘʱʠʡ ʦʭʨʘʥʝ, ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʚʦʦʯʝʨʝʜʥʦʤ 

ʠʟʫʯʝʥʠʠ ʝʝ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʦʭʨʘ-

ʥʳ. 
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Saposhnikovia Schischk. ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʥʳʤ ʨʦʜʦʤ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯ-

ʥʦʡ ɸʟʠʠ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ, S. divaricata ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʛʦ-

ʣʠʠ, ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ, ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʨʝʘʣ ʚʠʜʘ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯ-

ʥʦʡ ʉʠʙʠʨʠ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʪʘʢʠʝ ʨʝʛʠ-

ʦʥʳ ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʍʘʙʘʨʦʚʩʢʠʡ ʠ 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʷ [3]. ɺ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧ-

ʥʳʭ ʨʘʡʦʥʘʭ ɼʘʫʨʠʠ ʗʙʣʦʥʦʚʦʡ, ɼʘʫʨʠʠ ɸʨʛʫʥʩʢʦʡ ʠ ɼʘʫʨʠʠ ʆʥʦʥʩʢʦʡ ʚ ʩʪʝʧ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʥʘ ʧʘʰʥʷʭ [4].  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ S. divaricata ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦ-

ʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʷ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʜʘ [2]. S. divaricata ʥʝ 

ʚʢʣʶʯʝʥʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʬʘʨʤʘʢʦʧʝʶ, ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʝʸ ʩʳʨʴʷ ʚ ʈʦʩʩʠʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ. ʇʦʵʪʦʤʫ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʩʳ-

ʨʴʷ ʠ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʡ S. divaricata ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʄʝʞʜʫ ʪʝʤ, ʠʤʝʥʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʨʝʩʫʨʩʦʚ 

ʚʠʜʘ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ S. divaricata ʥʝ ʠʟʫʯʘʣʘʩʴ ʢʘʢ ʨʝʩʫʨʩʥʳʡ 

ʚʠʜ, ʧʦʵʪʦʤʫ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʝ ʵʢʦʣʦʛʠʠ ʠ ʜʘʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʨʝ-

ʛʠʦʥʝ ʦʯʝʥʴ ʤʘʣʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ S. divaricata ʷʚʣʷʝʪʩʷ ʤʦʥʦʢʘʨʧʠʢʦʤ, ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʝ-

ʤʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʚʝʛʝʪʘʪʠʚʥʦ ʥʝ ʨʘʟʤʥʦʞʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʟʘʧʘʩʳ S. divaricata ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʱʝʥʳ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʣʦʰʥʦʡ ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʦʯʥʳʭ 

ʦʩʦʙʝʡ ʚʠʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʢʘʧʳʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʵʨʦʟʠʠ ʧʦʯʚʳ ʠ ʨʘʟʨʫʰʝ-

ʥʠʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʮʝʣʦʤ.  

ɺ ʠʶʥʝ 2022 ʛʦʜʘ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʏʠʪʠʥʩʢʦʤ ʠ 

ʂʘʨʳʤʩʢʦʤ ʨʘʡʦʥʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. ʕʪʠ ʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝ-

ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʪʘʝʞʥʦʛʦ ʠ ʣʝʩʦʩʪʝʧʥʦʛʦ ʧʦʷʩʦʚ. ʉʪʝ-

ʧʠ ʦʙʨʘʟʫʶʪ ʟʜʝʩʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʚ ʰʠʨʦʢʠʭ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ (ʀʥʛʦʜʘ, 

ʏʠʪʘ) ʠ ʤʥʦʞʝʩʪʚʦ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʧʦ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʚʘʝʤʳʤ ʩʢʣʦʥʘʤ ʩʦ-

ʧʦʢ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʨʫʧʥʳʭ ʩʪʝʧʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʏʠʪʠʥʩʢʦʤ ʠ ʂʘʨʳʤʩʢʦʤ ʨʘʡʦ-

ʥʘʭ ʙʳʣʠ ʨʘʩʧʘʭʘʥʳ, ʢʦʝ-ʛʜʝ ʧʘʰʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʤʝʩʪʝ ʩʚʝʜʝʥʥʳʭ ʣʝʩʦʚ, 

ʦʢʨʫʞʘʚʰʠʭ ʩʪʝʧʠ. ɿʘʣʝʞʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʞʥʠʤ ʠ ʩʨʝʜʥʠʤ ʯʘʩʪʷʤ ʩʢʣʦʥʦʚ 

ʚʩʝʭ ʵʢʩʧʦʟʠʮʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʛʠʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʝ ʧʘʰ-

ʥʠ ʟʘʙʨʦʰʝʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʢʦʣʦ 30 ʣʝʪ. 

ʅʘʤʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 104 ʟʘʣʝʞʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʥʛʦʜʳ, ʏʠʪʳ, ʆʣʝʥʛʫʷ, 

ʋʨʫʣʴʛʠ, ʅʘʨʳʥʘ, ʘ ʪʘʢʞʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʙʦʣʝʝ ʤʝʣʢʠʤ ʧʨʠʪʦʢʘʤ ʀʥʛʦʜʳ 

(ʨʠʩ. 1). ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʣʥʦʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩ ʬʠʢʩʘʮʠʝʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʧʦʤʦʱʠ GPS.  

ʇʦʟʜʥʠʝ ʩʪʘʜʠʠ ʟʘʨʘʩʪʘʥʠʷ ʟʘʣʝʞʝʡ ʟʘʚʠʩʷʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʢʦʨʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʘʭʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʟʘʣʝʞʝʡ ʪʦʣʴʢʦ ʪʨʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʤʝʩʪʝ ʨʘʩʧʘʭʘʥʥʳʭ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ, ʦʩʪʘʣʴ-

ʥʳʝ ð ʥʘ ʤʝʩʪʝ ʩʪʝʧʝʡ ʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʯʘʩʪʠʯʥʦ ʥʘ ʤʝʩʪʝ ʣʝʩʦʚ, ʦʢʨʫʞʘʚ-

ʰʠʭ ʩʪʝʧʥʳʝ ʫʯʘʩʪʢʠ. ʊʨʠ ʯʝʪʚʝʨʪʠ ʠʟʫʯʝʥʥʳʭ ʟʘʣʝʞʝʡ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʛʦʩ-

ʧʦʜʩʪʚʘ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ (Poa attenuata Trin. s.l., Cleistogenes squarrosa 
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(Trin.) Keng.) ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʘʟʥʦʪʨʘʚʴʷ ð ʢʘʢ ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʛʦ (Potentilla 

acervata Sojak, Lespedeza juncea (L.fil.) Pers.), ʪʘʢ ʠ ʢʦʨʥʝʚʠʱʥʦʛʦ (Artemisia leu-

cophylla  (Turcz. ex Ledeb.) C.B. Clarke , Vicia amoena Fisch.). ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʧʦ 

ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʯʠʩʣʦ ʚʠʜʦʚ, ʷʨʫʩ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ) ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʟʘʣʝʞʘʭ ʫʞʝ 

ʩʭʦʜʥʳ ʩ ʮʝʣʠʥʥʳʤʠ ʩʪʝʧʷʤʠ, ʦʜʥʘʢʦ ʥʝʦʙʳʯʥʦ ʚʳʩʦʢʠʤ ʜʣʷ ʮʝʣʠʥʥʳʭ ʩʪʝʧʝʡ 

ʦʙʠʣʠʝʤ ʚʳʜʝʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ: Potentilla acervata, Vicia amoena, Artemisia 

leucophylla, ʠ ʚ ʥʝʙʦʣʴʰʦʤ ʦʙʠʣʠʠ ʝʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩ ʨʘʥ-

ʥʠʭ ʩʪʘʜʠʡ ʩʫʢʮʝʩʩʠʠ (Medicago falcata L., M. sativa L., Calistegia americana 

(Sims) Daniels ʠ ʜʨ.). ʅʝʩʢʦʣʴʢʦ ʟʘʣʝʞʝʡ, ʚʩʪʨʝʯʝʥʥʳʭ ʥʘʤʠ, ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʙʫ-

ʨʴʷʥʠʩʪʦʡ ʠʣʠ ʢʦʨʥʝʚʠʱʥʦ-ʙʫʨʴʷʥʠʩʪʦʡ ʩʪʘʜʠʷʭ, ʘ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦ-

ʙʦʡ ʚʪʦʨʠʯʥʫʶ ʩʪʝʧʴ, ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʫʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʨʘʥʥʝʩʫʢ-

ʮʝʩʩʠʦʥʥʳʝ ʚʠʜʳ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʦʧʦʨʮʠʠ ʚ ʦʙʠʣʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʝʱʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʚ ʮʝʣʠʥʥʳʭ ʩʪʝʧʷʭ. 

 

 
 

ʈʠʩ. 1. ʊʦʯʢʠ, ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʚ ʏʠʪʠʥʩʢʦʤ ʠ ʂʘʨʳʤʩʢʦʤ ʨʘʡʦʥʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ  

ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ Saposhnikovia divaricata ʚ ʥʠʭ 

 

ʀʟ 104 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ S. divaricata ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ 64, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

62%. ʉʨʝʜʠ ʥʠʭ ʪʨʠ ʯʝʪʚʝʨʪʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦʡ ʩʪʘʜʠʠ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʥʠʭ ʩʦʜʦʤʠʥʠʨʦʚʘʣʠ 

ʪʨʠ ʚʠʜʘ: Artemisia leucophylla, Potentilla acervata ʠ Poa attenuata s.l. ʆʢʦʣʦ ʯʝʪ-

ʚʝʨʪʠ ʟʘʣʝʞʝʡ ʩ S. divaricata ʙʳʣʠ ʥʘ ʩʪʘʜʠʠ, ʧʝʨʝʭʦʜʥʦʡ ʢʦ ʚʪʦʨʠʯʥʦʡ ʩʪʝʧʠ. ʅʘ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʣʝʞʘʭ ʨʘʥʥʠʭ ʩʪʘʜʠʡ: ʙʫʨʴʷʥʠʩʪʦʡ ʠ ʢʦʨʥʝʚʠʱʥʦ-

ʙʫʨʴʷʥʠʩʪʦʡ ï S.divaricata ʥʘʤʠ ʦʪʤʝʯʝʥʘ ʥʝ ʙʳʣʘ.  

ʇʦʯʚʳ ʟʘʣʝʞʝʡ ʩ S. divaricata ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʣʝʛʢʠʝ: ʣʝʛʢʦʩʫ-

ʛʣʠʥʠʩʪʳʝ, ʧʝʩʯʘʥʳʝ, ʩʫʧʝʩʯʘʥʳʝ, ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ 
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ʩʪʝʧʝʥʴʶ ʢʘʤʝʥʠʩʪʦʩʪʠ ʠ ʱʝʙʥʠʩʪʦʩʪʠ ï ʜʦ 20% ʢʘʤʥʝʡ ʠʣʠ ʱʝʙʥʷ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʆʙʠʣʠʝ ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ S. divaricata ʥʘ ʟʘʣʝʞʘʭ ʏʠʪʠʥʩʢʦʛʦ ʠ ʂʘ-

ʨʳʤʩʢʦʛʦ ʨʘʡʦʥʦʚ ʥʝʙʦʣʴʰʦʝ, ʯʘʱʝ ʚʩʝʛʦ ʤʝʥʝʝ 1% ʩ ʦʙʠʣʠʝʤ sol, ʨʝʞʝ un ʧʦ 

ʰʢʘʣʝ ɼʨʫʜʝ; ʜʚʘʞʜʳ ʥʘʤ ʚʩʪʨʝʪʠʣʠʩʴ ʟʘʣʝʞʠ ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 

S. divaricata 2% ʠ ʦʜʠʥ ʨʘʟ ï 3%. 

ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʠʩʫʪʩʪʚʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ S. divaricata ʥʘ ʟʘʣʝʞʘʭ 

ʥʝ ʜʦ ʢʦʥʮʘ ʷʩʥʳ. ʅʝ ʚʩʝʛʜʘ ʵʪʦʪ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʟʘʣʝʞʘʭ, ʠʤʝʶʱʠʭ ʪʝ ʞʝ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪʦʪ ʞʝ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, 

ʯʪʦ ʠ ʟʘʣʝʞʠ ʩ ʝʛʦ ʫʯʘʩʪʠʝʤ. ʆʜʥʦʟʥʘʯʥʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʪʩʫʪʩʪʚʠʝ S. 

divaricata ʥʘ ʟʘʣʝʞʘʭ, ʦʢʨʫʞʝʥʥʳʭ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʣʝʩʦʤ, ʙʝʟ ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʫʯʘʩʪʢʦʚ ʩʪʝʧʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʙʳ ʠʩʪʦʯʥʠʢʦʤ ʩʝʤʷʥ. ʊʘʢʠʝ ʟʘʣʝʞʠ ʚʩʪʨʝʯʘ-

ʣʠʩʴ, ʥʘʧʨʠʤʝʨ, ʚ ʜʦʣʠʥʝ ʨ. ʏʠʪʘ ʦʢʦʣʦ ʩ. ɹʫʨʛʝʥʴ, ʘ ʪʘʢʞʝ ʚ ʚʝʨʭʦʚʴʷʭ ʧʨʘʚʳʭ 

ʧʨʠʪʦʢʦʚ ʨ. ʀʥʛʦʜʘ ʧʦ ʶʞʥʦʤʫ ʤʘʢʨʦʩʢʣʦʥʫ ɼʘʫʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. 

ʅʦʚʦʜʦʨʦʥʠʥʩʢʦʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, S. divaricata ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ 62% ʟʘʣʝʞʝʡ ʏʠʪʠʥʩʢʦʛʦ ʠ 

ʂʘʨʳʤʩʢʦʛʦ ʨʘʡʦʥʦʚ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ, ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʟʘʣʝʞʘʤ ʩʨʝʜʥʠʭ ʠ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʟʘʨʘʩʪʘʥʠʷ ʥʘ ʤʝʩʪʝ ʩʪʝʧʝʡ, ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ. 

S. divaricata ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʟʘʣʝʞʘʭ ʚ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʦʯʪʠ ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʠʟʢʦʝ ʠ ʦʯʝʥʴ ʥʠʟʢʦʝ ʦʙʠʣʠʝ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʩʨʝʜʩʪʚʘ ʛʨʘʥʪʘ ʈʅʌ ʧʦ ʧʨʦʝʢʪʫ ˉ 22-24-20080 ʦʪ 

25.03.2022 çʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ 

ʦʮʝʥʢʘ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʘʧʦʞʥʠʢʦ-

ʚʠʠ ʨʘʩʪʦʧʳʨʝʥʥʦʡ (Saposhnikovia divaricata (Turcz.) Schischk)è. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 582.52(575.1)  

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ  

ʂʈɸʉʅʆʂʅʀɾʅʆɻʆ ʈɽɼʂʆɻʆ ʕʅɼɽʄʀʏʅʆɻʆ IRIS ORCHIOIDES  

CARRIĈRE (IRIDACEAE ) ɺ ʋʉʃʆɺʀʗʍ ʊɸʐʂɽʅʊʉʂʆʁ ʆɹʃɸʉʊʀ 

(ʋɿɹɽʂʀʉʊɸʅ) 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʨʘʩʥʦʢʥʠʞʥʦʛʦ ʵʥʜʝ-

ʤʠʯʥʦʛʦ ʚʠʜʘ Iris orchioides ʥʘ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ɿʘʧʘʜʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʪʤʝʯʝʥʦ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʠ (Juniperus turkestanica, Elaeagnus 

orientalis, Pistacia vera, Ephedra equisetina, Vicia gracilior, Rochelia disperma, Ranunculus 

linera, Elytrigia trichophora, Phleum paniculatum, Phlomoides speciosa ʠ ʜʨ.). ʅʘʣʠʯʠʝ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʜʠʬʠʢʘʪʦʨʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʤʘʣʦʡ ʧʦʧʫʣʷʮʠʠ Iris orchioides ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʇʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʘ Iris orchioides ʚ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʊʘʰʢʝʥʪʩʢʘʷ ʦʙ-

ʣʘʩʪʴ, ʧʦʩʝʣʦʢ ʂʫʤʫʰʢʦʥ), ʚʠʜʠʤʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʚʳʧʘʩʦʤ ʩʢʦʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʝʨʳ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘ-

ʚʝ ʜʘʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʝʩʩʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Iris orchioides, ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʨʝʜʢʠʡ, ʬʠ-

ʪʦʮʝʥʦʣʦʛʠʷ, ʵʥʜʝʤ.  
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Abstract. The article presents data on the distribution of the red book endemic species Iris 

orchioides on the mixed-grass and shrub community of the Western Tien Shan of the North-

eastern slope of the Kuramʘ Ridge. The occurrence of some species in only one area was 

noted (Juniperus turkestanica, Elaeagnus orientalis, Pistacia vera, Ephedra equisetina, Vicia 

gracilior, Rochelia disperma, Ranunculus linera, Elytrigia trichophora, Phleum paniculatum, 

Phlomoides speciosa etc.). Also, the presence of numerous edifiers of trees and shrubs in the 

community indicates a small population of Iris orchioides in the studied communities. It 

should also be noted the reduction of vegetation coverage on the upper belts of the moun-

tain. The reason for the decrease in the number of Iris orchioides species in the studied terri-

tory (Tashkent region, Kumushkon settlement) is probably due to the influence of anthropo-
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genic factors and livestock grazing, and in the future, it is necessary to apply reintroduction 

measures to preserve and restore this species. The diversity of adventitious species in the 

composition of these associations indicates the presence of various forms of anthropogenic 

pressure on the territory. 

Keywords: Iris orchioides, Red Book of the Republic of Uzbekistan, rare, phytocenology, 

endemic.  

 

ɺʚʝʜʝʥʠʝ. ɿʘ ʠʩʪʦʨʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʤʥʦʛʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʙʝʟ-

ʚʦʟʚʨʘʪʥʦ ʠʩʯʝʟʣʠ ʩ ʣʠʮʘ ɿʝʤʣʠ, ʤʥʦʛʠʝ ʩʪʘʣʠ ʨʝʜʢʠʤʠ, ʠʤʝʶʪʩʷ ʚʠʜʳ, ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʀ ʯʪʦ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ: ʚʠʜʳ ʠʩʯʝʟʘʶʪ ʠ ʩʦʢʨʘ-

ʱʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʩ ʥʘʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ. ʂʘʞʜʳʡ ʜʝʩʷʪʳʡ ʚʠʜ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʛʠʙʥʝʪ ʢʘʢʦʡ-

ʣʠʙʦ ʚʠʜ. ʂʘʞʜʳʡ ʚʠʜ ʨʘʩʪʝʥʠʷ ʥʘ ɿʝʤʣʝ ʫʥʠʢʘʣʝʥ ʠ ʥʝʧʦʚʪʦʨʠʤ. ʋʪʨʘʪʘ ʣʶʙʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʟʥʘʯʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʫʛʨʦʟʫ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʥʘʨʫʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɸ ʨʝʜʢʠʝ ʚʠʜʳ ð 

ʵʪʦ ʢʘʢ ʨʘʟ ʪʝ ʚʠʜʳ, ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʯʝʟʥʦʚʝʥʠʷ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ 

(https://revolution.allbest.ru/biology/00752625_0.html).  

Iridaceae Juss. (ʠʨʠʩʦʚʳʝ) ð ʙʦʣʴʰʦʝ ʩʝʤʝʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʦʢʦʣʦ 1800 

ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 75ï80 ʨʦʜʘʤ. ɸʨʝʘʣ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʦʯʝʥʴ ʚʝʣʠʢ: ʦʥ 

ʦʭʚʘʪʳʚʘʝʪ ʧʦʯʪʠ ʚʩʶ ʩʫʰʫ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʠʩʢʣʶʯʘʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ɸʨʢʪʠʢʠ, 

ʢʨʘʡʥʠʡ ʩʝʚʝʨ ʪʘʝʞʥʦʡ ʟʦʥʳ ɽʚʨʘʟʠʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʧʫʩʪʳʥʠ ʠ ʫʯʘʩʪʢʠ ʨʘʚ-

ʥʠʥʥʳʭ ʪʨʦʧʠʢʦʚ ʩ ʜʦʞʜʝʚʳʤʠ ʣʝʩʘʤʠ [ʎʚʝʣʝʚ, 1982]. ʈʦʜ Iris L. ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʧʦʣʠʤʦʨʬʥʳʤ ʚ ʦʜʥʦʠʤʝʥʥʦʤ ʩʝʤʝʡʩʪʚʝ ʩ ʙʦʣʝʝ 200 ʚʠʜʘʤʠ (ʊʘʭʪʘʜʞʷʥ, 1982). 

ɺʦ ʬʣʦʨʝ ʋʟʙʝʢʠʩʪʘʥʘ (ɺʚʝʜʝʥʩʢʠʡ, 1941) ʵʪʦʪ ʨʦʜ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 30 ʚʠʜʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ 6 [Iris winkleri Regel, I. magnifica (Vved.) F. O. Khass. & Rakhimova,  

I. orchioides Carrī re, I. hippolyti (Vved.) Kamelin, I. svetlanae (Vved.) F.O. Khass.,  

I. victoris F.O. Khass. et al.] ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʋʟ [ʈʘʭʠʤʦʚʘ, 2019].  

Yang Y., Chen J., Zhang D. ʠ ʜʨ. (2013) ʠʟʫʯʘʣʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʠʜʦʚ Iris; ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ: ʢʘʨʠʦʪʠ-

ʧʘʤ ʚʠʜʦʚ ʨʦʜʘ Iris ʠʟ ʬʣʦʨʳ ʋʢʨʘʠʥʳ [Twardovska et al., 2014]; ʨʝʛʫʣʷʪʦʨʥʦʡ 

ʨʦʣʠ ʬʝʥʦʣʦʚ ʚ ʨʘʟʚʠʪʠʠ ʮʚʝʪʢʦʚ ʫ ʨʦʜʘ Iris [Ahmad, Tahir, 2016]; ʙʠʦʣʦʛʠʠ ʨʝʜ-

ʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Iris L. ʚ ʢʫʣʴʪʫʨʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʖʞʥʦʤ 

ʋʨʘʣʝ (Kryukova et al., 2020); ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʥʝ-

ʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ Iris L. ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ [Rakhimova et al., 

2020]; ʤʦʨʬʦʣʦʛʠʠ ʩʝʤʷʥ ʨʦʜʘ Iris (Iridaceae) ʠʟ ʈʦʩʩʠʠ (Alexeeva, 2020); ʜʠʢʦ-

ʨʘʩʪʫʱʠʤ ʚʠʜʘʤ ʨʦʜʘ Iris L. [Petrenko et al., 2020]; ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʘʙʦʨʠʛʝʥʥʳʭ 

ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Iris L. ʚ ʖʞʥʦʤ ʋʨʘʣʝ [Beksheneva et al., 

2021]; ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʚʠʜʘʤ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʠʟ ʩʝʤʝʡʩʪʚʘ Iridaceae, 

Stemonaceae, Dioscoreaceae, Agavaceae, Palmae, Pandanaceae ʠ Hypoxidaceae [Ye 

et al., 2021]; ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʤʥʦʛʦʣʝʪʥʠʢʦʚ ʨʦʜʘ Iris L. ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʠ [Tsandekova et al., 2021]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʘʩʥʦʢʥʠʞʥʦʛʦ 

ʨʝʜʢʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ Iris orchioides Carrī re (Iridaceae) ʚ ʫʩʣʦʚʠʷʭ ʊʘʰʢʝʥʪ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ Iris orchioides 

Carrī re ð ʤʥʦʛʦʣʝʪʥʝʝ ʢʣʫʙʥʝʣʫʢʦʚʠʯʥʦʝ ʨʘʩʪʝʥʠʝ, ʨʝʜʢʠʡ ʵʥʜʝʤʠʢ ɿʘʧʘʜʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʩʦ ʩʪʘʪʫʩʦʤ 3, ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ (ʈʘ-

ʭʠʤʦʚʘ, 2019). ʃʫʢʦʚʠʮʘ 2 ʩʤ ʪʦʣʱʠʥʳ. ʂʦʨʥʠ ʰʥʫʨʦʚʠʜʥʳʝ, ʤʘʣʦ ʫʪʦʣʱʝʥʥʳʝ. 

ʉʪʝʙʝʣʴ 10-30 ʩʤ ʚʳʩʦʪʳ, ʩ ʨʘʩʩʪʘʚʣʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ; ʤʝʞʜʦʫʟʣʠʷ ʟʘʤʝʪʥʳ, ʧʦ 
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ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʢʦʥʮʝ ʮʚʝʪʝʥʠʷ. ʃʠʩʪʴʷ ʩʚʝʪʣʦ ʟʝʣʝʥʳʝ, ʩʝʨʧʦʚʠʜʥʳʝ, ʧʦ ʢʨʘʶ 

ʦʢʘʡʤʣʝʥʥʳʝ, ʰʝʨʦʭʦʚʘʪʳʝ, ʢ ʚʝʨʭʫʰʢʝ ʧʦʩʪʝʧʝʥʥʦ ʩʫʞʝʥʥʳʝ; ʥʠʞʥʠʝ 2-5 ʩʤ 

ʰʠʨʠʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʛʣʠʥʠʩʪʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʚ ʧʨʝʜʛʦʨʴʷʭ ʚ 

ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʧʦʷʩʘʭ ʛʦʨ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ɸʨʝʘʣ: ʉʨʝʜ-

ʥʷʷ ɸʟʠʷ (ɿʘʧ. ʊʷʥʴ-ʐʘʥʴ). ʋʟʙʝʢʠʩʪʘʥ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʫʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʣʦʱʘʜʠ 

100 ʤ2 ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (1980). ʅʘʟʚʘʥʠʷ ʨʘʩ-

ʪʝʥʠʡ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʥʠʭ ʜʘʥʥʳʭ S.K. Czerepanov (1995). ɾʠʟ-

ʥʝʥʥʳʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ñʌʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘò 

(1941). ʆʙʠʣʠʝ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʧʦ ʰʢʘʣʝ P. Drude (1904). 

ɼʘʥʥʳʡ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʭʨʝʙʪʘʭ ʂʫʨʘʤʘ ʠ ɿʘ-

ʧʘʜʥʦʤ ʊʷʥʴʰʘʥʝ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʧʫʣʷʮʠʷ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʶ ʏʘʪʢʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʋʛʘʤ-

ʏʘʪʢʘʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʠʜʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʥʘ 2-ʭ ʭʨʝʙʪʘʭ, ʨʝʟʢʦ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʥʳʭ ʟʦʥ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʊʦ ʝʩʪʴ, ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʝʨʝʚʴʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʠʞʥʷʷ ʟʦʥʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʤʥʦ-

ʛʦʣʝʪʥʠʤʠ ʪʨʘʚʷʥʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʨʘʙʦʪ 

ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ 

Iris L. ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. ɺ ʤʦʥʦʛʨʘʬʠʠ ñʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʋʟʙʝʢʠ-

ʩʪʘʥʘò [ɸʣʣʘʥʘʟʘʨʦʚʘ ʠ ʜʨ., 1976, 1984] ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ-ʛʝʦʙʦʪʘʥʠʢʘʤʠ 

ʦʧʠʩʘʥʦ ʘʩʩʦʮʠʘʮʠʠ ʩ ʫʯʘʩʪʠʷʤʠ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʩʦ-

ʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʚʠʜʦʚ Iris alberti, I. orchioides, I. svetlanae, I. maracandica, I. 

hippolyti ʠ I. magnifica ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʨʘʥʝʝ ʥʠʢʝʤ ʥʝ ʠʟʫʯʝʥʦ.  

ʅʘʤʠ ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʨʘʩʥʦʢʥʠʞ-

ʥʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ Iris orchioides ʥʘ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (ɿʘʧʘʜʥʳʡ ʊʷʥʴ-ʐʘʥʴ, ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʂʫ-

ʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʇʘʨʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʣʝʚʦʤ ʙʝʨʝʛʫ ʇʘʨʢʝʥʪʩʘʷ) 2018-2021 ʛʛ. 

ʀʩʩʣʝʜʦʚʘʥʳ 4 ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʤʝʨʦʤ 30ʭ30. ɺʳʩʦʪʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʜʦʩʪʠʛʘʝʪ ʦʪ 1256 ʜʦ 1329 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɼʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʣʠʯʘʶʪʩʷ 

ʧʦ ʩʦʩʪʘʚʫ ʧʦʯʚʳ: ʧʦʯʚʘ ʧʝʨʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ð ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʘʷ, ʩʝʨʦʟʝʤ; 

ʧʦʯʚʘ ʚʪʦʨʦʛʦ ð ʯʝʨʥʦʟʝʤ, ʨʝʞʝ ʢʘʤʝʥʠʩʪʘʷ; ʧʦʯʚʘ ʪʨʝʪʴʝʛʦ ð ʯʝʨʥʦʟʝʤ, ʨʝʞʝ 

ʢʘʤʝʥʠʩʪʘʷ; ʯʝʪʚʝʨʪʦʛʦ ð ʯʝʨʥʦʟʝʤ, ʨʝʞʝ ʢʘʤʝʥʠʩʪʘʷ. ʆʪʤʝʯʝʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʩʦʩʪʘʚʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 4-ʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 4-ʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʙʱʘʷ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʧʦʯʚʳ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴʶ ʩʦʩʪʘʚʣʷʝʪ 70-80 %, ʘʩʧʝʢʪ ʚ ʟʝʣʝʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʟ ʥʠʭ ʜʝʨʝʚʴʷ ʠ ʢʫ-

ʩʪʘʨʥʠʢʠ ʩʦʩʪʘʚʣʷʶʪ 40-50%, ʦʩʪʘʣʴʥʳʝ ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ, 

ʪʘʢʞʝ ʵʬʝʤʝʨʳ ʩʦʩʪʘʚʠʣʠ 30%. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʵʜʠʬʠ-

ʢʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ: Crataegus turkestanica, Malus sieversii, Prunus divaricatʘ, Cratae-

gus pontica,Acer semenovii; ʘ ʚ ʨʦʣʠ ʩʦʵʜʠʬʠʢʘʪʦʨʘ ʚʳʩʪʫʧʘʶʪ: Lonicera 

altmannii, Lonicera nummulariifolia, Rosa kokanica, Rosa fedtschenkoana, Cerasus 

erythrocarpa, Spiraea hypericifolia, Cotoneaster multiflora; ʜʦʤʠʥʘʥʪʘʤʠ ʩʦʦʙʱʝʩʪʚ 

ʷʚʣʷʶʪʩʷ ð Glysyrrhiza glabra, Hypericum scabrum, Poa bulbʦsa, Ziziphora pedicel-

lata,Cousinia radians, Bromus danthoniae. ɺ ʢʘʯʝʩʪʚʝ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʚʩʪʨʝʪʠ-

ʣʠʩʴ Acroptilon repens, Achillea biebersteini, Eremurus regelii, Haplophyllum perfo-

ratum, Plantago lanceolata, Prangos pabularia, Phlomoides speciosa, Verbascum son-

garicum, Ceratocephalus testiculatatus. ʗʨʫʩʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ, ʚʳ-
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ʜʝʣʷʝʪʩʷ 4 ʷʨʫʩʘ. ʇʝʨʚʳʡ ʷʨʫʩ ð ʚʳʩʦʪʦʡ 3-6 ʤ, ʩʦʩʪʘʚʣʷʶʪ: Crataegus turke-

stanica, Malus sieversii, ɸcer semenovii; ʚʪʦʨʦʡ ʷʨʫʩ ð ʚʳʩʦʪʦʡ 1,5-2 ʤ, ʩʦʩʪʘʚʣʷ-

ʶʪ: Rosa kokanica, Rosa fedtschenkoana, Ceracus erythrocarpa, Spiraea hypericifolia, 

Cotoneaster multiflora; ʪʨʝʪʠʡ ʷʨʫʩ ð ʚʳʩʦʪʦʡ 60-100 ʩʤ ð ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦ-

ʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ: Acroptilon repens, Achillea biebersteini, Hypericum sca-

brum, Hypericum perforatum, Hordeum bulbosum, Origanum tytthanthum, Poa 

bulbʦsa, Ziziphora pedicellata, Cousinia radians, Bromus danthoniae, Glysyrrhiza gla-

bra, Poa bulbosa. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʝʪʚʝʨʪʦʤʫ ʷʨʫʩʫ. 

ʋ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʪʠʣʘʩʴ ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʢʨʘʩʥʦʢ-

ʥʠʞʥʦʛʦ ʨʝʜʢʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ ʨʘʩʪʝʥʠʷ Iris orchioides, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 

30-35 ʩʤ. ɼʘʥʥʳʡ ʚʠʜ ʦʪʤʝʯʝʥ ʚ ʩʦʩʪʦʷʥʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 5-6 ʰʪʫʢ. 

ʀʟ ʥʠʭ 3 â ʚ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʘʟʝ; 3 â ʧʨʦʜʦʣʞʘʣʠ ʚʝʛʝʪʠʨʦʚʘʪʴ. ʇʨʠʯʠʥʦʡ ʨʝʟʢʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʷʚʣʷʝʪʩʷ ʚʳʧʘʩ ʩʢʦʪʘ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʙʣʠʟʠ ʝʸ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʟʦʥʳ ʦʪʜʳʭʘ. 3 ʛʦʜʘ ʪʦʤʫ ʥʘʟʘʜ (2019) 

ʥʘ ʵʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʦʪʤʝʯʝʥ 18-20 ʵʢʟʝʤʧʣʷʨʦʚ Iris orchioides.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʨʘʩ-

ʥʦʢʥʠʞʥʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ Iris orchioides ʥʘ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʤ ʩʦ-

ʦʙʱʝʩʪʚʝ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʂʫʨʘʤʠʥʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʆʪʤʝʯʝʥʦ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʠ (Ju-

niperus turkestanica, Elaeagnus orientalis, Pistacia vera, Ephedra equisetina, Vicia gra-

cilior, Rochelia disperma, Ranunculus linera, Elytrigia trichophora, Phleum panicula-

tum, Phlomoides speciosa ʠ ʜʨ.). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʷ ʧʦʢʨʳʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʝʨʭʥʠʭ ʧʦʷʩʘʭ ʛʦʨʳ. ʇʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʘ 

Juno orchioides ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚʳʧʘʩʦʤ ʩʢʦʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʝʨʳ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʜ-

ʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʜʘʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʬʦʨʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʥʘʣʠʯʠʝ ʚ ʩʦʦʙ-

ʱʝʩʪʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʜʠʬʠʢʘʪʦʨʦʚ ð ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʤʘʣʦʡ ʧʦʧʫʣʷʮʠʠ Juno orchioides ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʇʨʠʯʠ-

ʥʦʡ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʘ Juno orchioides ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩʝʣʦʢ ʂʫʤʫʰʢʦʥ), ʚʠʜʠʤʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʯʨʝʟʤʝʨʥʳʤ ʚʳʧʘʩʦʤ ʩʢʦʪʘ.  
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ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦ-

ʣʝʥʥʳʭ ʧʦʯʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ). 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ʥʠʟʢʠʭ ʟʘʤʢʥʫʪʳʭ ʠ ʩʣʘʙʦʧʨʦʪʦʯʥʳʭ 

ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʟʜʝʩʴ ʦʩʣʦʞʥʝʥ ʦʪʢʨʳʪʳʤ ʠ ʧʦʜʧʦʯʚʝʥʥʳʤ ʚʳʢʣʠʥʠʚʘʥʠʝʤ ʤʠʥʝ-

ʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʢʦʪʣʦʚʠʥʳ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʛʘʣʦʤʦʨʬʥʳʭ ʧʦʯʚ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʘʣʠʯʠʝʤ ʜʘʤʙ-ʚʘʣʦʚ, ʚʳʭʦʜʷʱʠʭ ʩ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʧʝʨʝʛʦʨʘʞʠʚʘʶʱʠʭ ʚʧʘʜʠʥʫ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʤʦʜʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʠʧʦʜʥʷʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʡ ʠ ʨʘʩʯʣʝʥʝʥʘ ʚʳʭʦʜʷʱʠʤʠ ʩ ʭʨʝʙʪʦʚ ʧʨʦ-

ʪʷʞʝʥʥʳʤʠ ʚʘʣʘʤʠ. ɿʘʩʦʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʛʘʣʦʤʦʨʬʥʳʝ ʣʘʥʜʰʘʬʪʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʪʦʣʴʢʦ ʢ ʧʝʨʠʬʝʨʠʠ ʦʟʝʨ, ʟʘʤʢʥʫʪʳʤ ʠ ʩʣʘʙʦʧʨʦʪʦʯ-

ʥʳʤ ʧʦʥʠʞʝʥʠʷʤ. 
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Abstract.  The patterns of the spatial distribution of saline soils in the northern part of the 

Nizhneorongoy hollow (Republic of Buryatia) have been established. The classical mecha-

nism of salt accumulation in low closed and low-flow relief elements is complicated by 

open and subsurface wedging of mineralized waters and the geomorphological structure of 

the hollow. The largest share of halomorphic soils is located in the upper part of the hollow, 
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which is associated with a large number of mineral springs and the presence of dams- ridge 

coming out of the surrounding mountain frame and blocking the depression. The middle part 

of the model site is raised relative to the upper one and is dissected by extended ridges com-

ing out of the ridges. Salinization of the soil cover in this area has not been revealed. In the 

lower part of the model area, halomorphic landscapes have a limited distribution and are 

confined only to the periphery of lakes, closed and low-flow depressions. 

Keywords: saline soils, spatial distribution, Nizhneorongoy basin. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʦʪʤʝʯʘʝʪʩʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʠ ʬʘ-

ʫʥʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [ʂʦʤʧʣʝʢʩʥʘʷ é, 2015], 

ʦʙʦʩʥʦʚʘʥʦ ʚʳʜʝʣʝʥʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʣʘʥʜʰʘʬʪʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ [ʆʨʛʘʥʠʟʘʮʠʷ é, 2018; ʕʢʦʣʦʛʠʯʝʩʢʠʡ é, 2015; ɽʣʘʝʚ ʠ ʜʨ., 

2016, 2017]. ʇʦʯʚʘ, ʚʳʩʪʫʧʘʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʪʨʘʞʝʥʠʶ ʬʘʢʪʦ-

ʨʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳ [ʊʘʨʛʫʣʴʷʥ, ʉʦʢʦʣʦʚ, 1978; Jenny, 1994; Sparks, 2003] 

ʠ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʘ 

[ʂʦʟʣʦʚʩʢʠʡ, ɻʦʨʷʯʢʠʥ, 2008]. ʉʚʝʜʝʥʠʷ ʦ ʧʦʯʚʘʭ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

ʠʤʝʶʪ ʦʧʠʩʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴ-

ʢʦ ʧʦ ʧʦʯʚʘʤ ʧʨʠʦʟʝʨʥʳʭ ʫʯʘʩʪʢʦʚ ʥʠʞʥʝʛʦ ʩʝʛʤʝʥʪʘ ʢʦʪʣʦʚʠʥʳ [ʍʫʪʘʢʦʚʘ, 

ʋʙʫʛʫʥʦʚʘ, 2014; Ayushina, Ubugunov, 2017].  ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʚʳʷʚʣʝʥʥʳʝ 

ʧʨʠ ʜʝʪʘʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʢʦʩʤʦʩʥʠʤʢʦʚ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. ʆʨʦʥʛʦʡʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʆʨʭʦʥ-

ʉʝʣʝʥʛʠʥʩʢʦʤ ʩʨʝʜʥʝʛʦʨʴʝ. ʆʥʘ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, 

ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʝʣʝʥʠʷ ʝʝ ʥʘ ɺʝʨʭʥʝ- ʠ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʫʶ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

(ʨʠʩ. 1). ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʫʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʤʣʷʝʪʩʷ ʭʨʝʙʪʦʤ ʍʘʤʘʨ-

ɼʘʙʘʥ, ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ð ʦʪʨʦʛʘʤʠ ɻʘʥʟʫʨʠʥʩʢʦʛʦ ʢʨʷʞʘ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 1. ʈʝʣʴʝʬ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (a):  

1 ð ʩʭʝʤʘʪʠʯʥʘʷ ʛʨʘʥʠʮʘ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 2 ð ʛʝʦʤʦʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ (ɸ-ɺ) 

ʧʦ ʦʩʠ ʠ ʬʨʘʛʤʝʥʪʫ ʙʦʨʪʘ ʚʧʘʜʠʥʳ; ʩ ð ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ɸ-ɺ) 
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ʈʠʩ. 2. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʣʘʥʜʰʘʬʪʳ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ:  

ʘ ð ʢʦʩʤʦʩʥʠʤʦʢ; b ʠ c ð ʧʨʠʤʝʨʳ ʟʘʩʦʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

 

ʆʩʥʦʚʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ð ʵʪʦ ʧʘʣʝʦʟʦʡʩʢʠʝ ʛʨʘʥʠʪʳ, ʛʨʘʥʦʜʠʦʨʠʪʳ ʠ ʱʝ-

ʣʦʯʥʳʝ ʩʠʣʠʢʘʪʥʳʝ ʧʦʨʦʜʳ ʢʘʨʙʦʥʘʪʠʪʦʚ ʠ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ. ɺʦʟʨʘʩʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʪʣʦʚʠʥʳ ð ʤʝʟʦʟʦʡʩʢʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʝʝ ʷʚʣʷʝʪʩʷ ʧʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʆʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʨʝʱʠ-

ʥʦʚʘʪʦʩʪʴ ʧʦʨʦʜ. ɺ ʤʝʩʪʘʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʨʫʟʢʘ ʪʨʝʱʠʥ-

ʥʦ-ʞʠʣʴʥʳʭ ʚʦʜ ʚ ʚʠʜʝ ʦʟʝʨ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ 

ʢʣʘʩʩʘ [ɿʘʤʘʥʘ, 2014]. ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʵʪʘ ʪʝʨʨʠʪʦ-

ʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʉʝʣʝʥʛʠʥʩʢʦ-ʍʠʣʦʢʩʢʦʡ ʦʩʪʝʧʥʝʥʥʦ-ʩʨʝʜʥʝʛʦʨʥʦʡ ʧʨʦʚʠʥʮʠʠ 

ʖʞʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ. ʂʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ, 

ʣʫʛʦʚʳʭ ʨʘʚʥʠʥ ʠ ʛʦʨʥʦʡ ʩʪʝʧʠ. ɿʦʥʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʩʪʝʧʝʡ ʩʦʯʝʪʘʶʪʩʷ ʩ ʣʫʛʦ-

ʚʳʤʠ, ʛʘʣʦʬʠʪʥʳʤʠ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ [ʕʢʦʣʦʛʠʯʝʩʢʠʡé, 2015].  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ. ɺ 2018ï2022 ʛʛ. ʙʳʣʦ ʟʘ-

ʣʦʞʝʥʦ 19 ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʠ 30 ʧʨʠʢʦʧʦʢ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘ-

ʪʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʥʠʢʦʚ GPS. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚʳʷʚʣʷʣʠ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ, ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʨʘʙʦʪ, ʧʫʪʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʛʘʣʦʤʦʨʬʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.  

ʅʘ ʦʪʤʳʚʢʝ ʨʝʣʴʝʬʘ (ʨʠʩ. 3) ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʥʝʦʜʥʦʨʦʜʥʦʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʨʠʩ. 3, I) ʦʪʤʝʯʘʶʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʳʝ ʧʣʦʱʘʜʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʩʦʣʝʡ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʚr ʭʦʜʘʤ, ʧʫʪʷʤ ʩʪʦʢʘ ʦʪʢʨʳʪʳʭ ʠ ʩʢʨʳʪʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʤʝʩʪʘʤ 

ʘʢʢʫʤʫʣʷʮʠʠ ʚʣʘʛʠ ʚ ʩʣʘʙʦʧʨʦʪʦʯʥʳʭ ʧʦʥʠʞʝʥʠʷʭ. ʅʠʞʝ ʧʦ ʨʝʣʴʝʬʫ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʟʘʪʨʫʜʥʝʥʠʝ ʩʪʦʢʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʜʘʤʙʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳ-

ʤʠ ʚʘʣʘʤʠ-ʦʪʨʦʛʘʤʠ, ʦʪʭʦʜʷʱʠʤʠ ʦʪ ʭʨʝʙʪʘ ʍʘʤʘʨ-ɼʘʙʘʥ ʠ ɻʘʥʟʫʨʠʥʩʢʦʛʦ ʢʨʷ-

ʞʘ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʫʟʢʠʡ ʧʨʦʭʦʜ ʚ ʚʠʜʝ çʙʫʪʳʣʦʯʥʦʛʦ ʛʦʨʣʳʰʢʘè, 

ʚ ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʨʫʟʢʘ ʚʣʘʛʠ ʩʦ ʚʩʝʛʦ ʚʳʰʝʣʝʞʘʱʝʛʦ ʚʦʜʦʩʙʦʨʘ. 
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ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʜʦʪʦʢʘ ʧʝʨʝʜ çʛʦʨʣʳʰʢʦʤè ʚ ʧʦʯʚʝʥʥʦʤ 

ʧʦʢʨʦʚʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʢʦʥʪʫʨʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠʧʦʜʥʷʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʷ ʝʛʦ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʦʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ (ʨʠʩ. 3, ʟʦʥʘ II). ʉʢʣʘʜʢʠ ʨʝʣʴʝʬʘ ʧʨʦ-

ʪʷʛʠʚʘʶʪʩʷ ʦʪ ʦʜʥʦʛʦ ʙʦʨʪʘ ʢʦʪʣʦʚʠʥʳ ʜʦ ʜʨʫʛʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʘʣʴʚʝʛ ʥʘ ʜʘʥ-

ʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʟʤʝʡʢʠ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʟʘ-

ʤʢʥʫʪʳʝ ʢʦʪʣʦʚʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʪʘʣʴʚʝʛʫ, ʥʦ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʚ ʥʠʭ ʥʝ 

ʚʳʷʚʣʝʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʣʝʡ ʠʟ ʚʝʨʭʥʝʡ ʯʘ-

ʩʪʠ ʢʦʪʣʦʚʠʥʳ ʠ ʨʘʟʛʨʫʟʦʢ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʚ ʜʘʥʥʦʡ ʟʦʥʝ. 

 

 
 
ʈʠʩ. 3. ʋʯʘʩʪʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʅʠʞʥʝʦʨʦʥʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʝ  

(1 ð ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʩʪʦʢʘ;  

2 ð ʘʨʝʘʣʳ ʟʘʩʦʣʝʥʠʷ) ʠ ʫʩʣʦʚʥʳʝ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʣʦʤʦʨʬʥʳʭ ʣʘʥʜʰʘʬʪʦʚ:  

I ð ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʩʦʣʝʥʠʷ; II  ð ʟʦʥʘ ʧʦʧʝʨʝʯʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʢʦʪʣʦʚʠʥʳ  

ʙʝʟ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ; III  ð ʟʦʥʘ ʣʦʢʘʣʴʥʦʛʦ ʦʩʪʨʦʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  

ʛʘʣʦʤʦʨʬʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʧʝʨʠʬʝʨʠʠ ʦʟʝʨ, ʟʘʤʢʥʫʪʳʭ ʠ ʩʣʘʙʦʧʨʦʪʦʯʥʳʭ ʧʦʥʠʞʝʥʠʡ 

 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ (ʨʠʩ. 3, ʟʦʥʘ III) ʟʘʩʦʣʝʥʠʝ ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʦ ʠ ʣʦ-

ʢʘʣʴʥʦ, ʦʩʪʨʦʚʢʘʤʠ ʠʣʠ ʢʦʣʴʮʘʤʠ ʚʦʢʨʫʛ ʦʟʝʨ ʠ ʟʘʤʢʥʫʪʳʭ ʧʦʥʠʞʝʥʠʡ. ʄʠʛʨʘ-

ʮʠʷ ʩʦʣʝʡ ʧʦ ʚʨʝʤʝʥʥʳʤ ʚʦʜʦʪʦʢʘʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʅʝʢʦʪʦʨʳʝ ʧʦʥʠʞʝʥʠʷ ʦʪʜʘ-

ʣʝʥʳ ʦʪ ʦʙʱʝʛʦ ʪʘʣʴʚʝʛʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʩʦʣʝʥʳ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʦʥʪʫʨʳ ʟʘ-
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ʩʦʣʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʘʤʳʭ ʥʠʟʢʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʅʠʞʥʝʦʨʦʥ-

ʛʦʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ð ʧʦ ʙʝʨʝʛʘʤ ʦʟ. ɹʝʣʦʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ɸʨʝʘʣʳ ʩ ʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʝ 

ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʣʦʤʦʨʬʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʛʨʫʟʢʘ ʛʣʫʙʠʥʥʳʭ ʩʣʘʙʦ-

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʫʩʣʦʚʠʷ ʠʭ ʚʦʜʥʦʡ ʤʠʛʨʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʘʟʛʨʫʟʦʢ ʚʦʜ ʦʪʤʝʯʘʝʪ-

ʩ̫  ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠ ʤʝʣʢʦʘʨʝʘʣʴʥʳʝ ʢʦʥ-

ʪʫʨʘ ʛʘʣʦʤʦʨʬʥʳʭ ʧʦʯʚ. ʅʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʬʠʢʩʠʨʫʝʪʩʷ ʚ 

ʨʘʡʦʥʝ ʩʠʣʴʥʦʛʦ ʩʫʞʝʥʠʷ ʩʪʦʢʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚʘʣʘʤʠ-ʜʘʤʙʘʤʠ, ʚʳʭʦʜʷʱʠʤʠ ʠʟ 

ʦʢʨʫʞʘʶʱʠʭ ʭʨʝʙʪʦʚ.  

ʅʘ ʩʨʝʜʥʝʤ ʫʯʘʩʪʢʝ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʦʣʝʥʠʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʝʩʤʦʪ-

ʨʷ ʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʠʭ ʩ ʚʝʨʭʥʝʡ ʟʘʩʦʣʝʥʥʦʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ ʠ 

ʥʘʣʠʯʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ çʣʦʚʫʰʝʢè ð ʟʘʤʢʥʫʪʳʭ ʧʦʥʠʞʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʚʜʦʣʴ ʪʘʣʴʚʝʛʘ. 

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʳ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʳ, ʨʘʟʨʦʟʥʝʥʳ ʠ ʣʦʢʘ-

ʣʠʟʦʚʘʥʳ ʚ ʧʨʠʦʟʝʨʥʳʭ ʧʦʥʠʞʝʥʠʷʭ. ʀʩʪʦʯʥʠʢʦʤ ʠʭ ʩʦʣʝʚʦʛʦ ʧʠʪʘʥʠʷ, ʚʝʨʦʷʪ-

ʥʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʘʷ (ʧʦʜʚʦʜʥʘʷ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʘʷ) ʨʘʟʛʨʫʟʢʘ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʚʦʜ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ ʧʦ ʪʝʤʝ çʕʚʦʣʶʮʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʵʢʦʣʦʛʦ-

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʨʦʣʴ ʧʦʯʚ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʠʟʘʮʠʠ ʠ ʦʧʫ-

ʩʪʳʥʠʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠè ˉ 

ɸɸɸɸïɸ17ï117011810038ï7; ʌɸʅʆ 0337ï2016ï0005. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʥʦʚʳʭ ʪʦʯʝʢ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʦʚ ʢʦʧʝʝʯʥʠʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʫʪʝʤ ʢ ʨʘʟʚʠʪʠʶ  

ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʨʦʜʘ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʅʘʤʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʦʚʳʝ ʪʦʯʢʠ Hedysarum 

dasycarpum Turcz. ʠʣʠ ʢʦʧʝʝʯʥʠʢʘ ʰʝʨʩʪʠʩʪʦʧʣʦʜʥʦʛʦ ʚ ʫʩʪʴʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʨʝʢʠ ʋʘ-

ʢʠʪ ɹʘʫʥʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ (ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʘʨʝ-

ʘʣʘ ʵʪʦʛʦ ʚʠʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Hedysarum dasycarpum, ʨʝʢʘ ʋʘʢʠʪ, ɹʘʫʥʪʦʚʩʢʠʡ ʨʘʡʦʥ, ʘʨʝʘʣ, ʚʠʜ. 

 

HEDYSARUM DASYCARPUM TURCZ. AT THE MONTH  

OF THE UAKIT RRIVER (YUZHNO-MUISKY RIDGE) 

 

Marina L. Shishmareva 

Student 

Buryat State University 

24a, Smolin str., Ulan-Ude, 670000, Russia 

shishmarevamarina201720162002@gmail.com 

 

Abstract. Research on finding new growth points promising for the study and introduction 

of Hedysarum species can become a path to the development domestic pharmacy. Repre-

sentatives of this genus have a high content of biologically active substances with pronounc-

es pharmacological activity. We have registered new growth points of Hedysarum 

dasycarpum Turcz. at the month of the Uakit high-mountain river in the Bauntovsky district 

(Yuzhno-muisky ridge), which is southern boundary of this species.  

Keywords: Hedysarum dasycarpum, Uakit river, Bauntovsky district, areal, species. 

 

Hedysarum dasycarpum Turcz. ð ʄʥʦʛʦʣʝʪʥʠʡ ʣʝʪʥʝʟʝʣʝʥʳʡ ʪʨʘʚʷʥʠʩʪʳʡ 

ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʡ ʧʣʦʪʥʦʜʝʨʥʦʚʠʥʥʳʡ ʧʦʣʠʢʘʨʧʠʢ ʩ ʫʜʣʠʥʝʥʥʳʤ ʧʨʠʧʦʜʥʠʤʘ-

ʶʱʠʤʩʷ ʧʦʙʝʛʦʤ. ʆʥ ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʝʬʠʪʥʳʤ ʠ ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʤ ʚʠʜʦʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʣʠʩʪʚʝʥʠʯʥʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʟʘ-

ʨʦʩʣʷʭ ʙʝʨʝʟʳ, ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʷʭ, ʧʦ ʛʘʣʝʯʥʠʢʘʤ, 

ʱʝʙʥʠʩʪʳʤ ʧʦʣʫʜʝʨʥʦʚʘʥʳʤ ʠ ʧʝʩʯʘʥʳʤ ʩʢʣʦʥʘʤ ʚ ʜʨʠʘʜʦʚʳʭ ʪʫʥʜʨʘʭ [2, 3]. 

ʕʪʦ ʥʝʚʳʩʦʢʠʝ ʨʘʩʪʝʥʠʷ (20ï50 ʩʤ. ʚʳʩ.), ʩ ʧʨʷʤʦʩʪʦʷʯʠʤʠ ʠʣʠ ʚʦʩʭʦʜʷʱʠʤʠ 

ʩʪʝʙʣʷʤʠ, ʥʝʨʝʜʢʦ ʬʠʦʣʝʪʦʚʦ ʦʢʨʘʰʝʥʥʳʤʠ, ʧʨʠʞʘʪʦ-ʚʦʣʦʩʠʩʪʳʤʠ. ʃʠʩʪʦʯʢʠ 

ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʚ ʯʠʩʣʝ 4ï5 ʧʘʨ, 

ʪʦʣʴʢʦ ʩʥʠʟʫ ʙ. ʤ. ʦʧʫʰʝʥʥʳʝ. ʎʚʝʪʢʠ ʨʦʟʦʚʳʝ, ʨʦʟʦʚʦ-ʣʠʣʦʚʳʝ, ʦʙʳʯʥʦ ʚ ʨʳʭ-

ʣʳʭ ʫʢʦʨʦʯʝʥʥʳʭ ʢʠʩʪʷʭ. ɿʫʙʮʳ ʯʘʰʝʯʢʠ ʣʘʥʮʝʪʥʳʝ ʪʦʥʢʦʟʘʦʩʪʨʝʥʥʳʝ ʨʘʚʥʳ 

ʠʣʠ ʚ 1,5ï2 ʨʘʟʘ ʜʣʠʥʥʝʝ ʪʨʫʙʢʠ. ʏʣʝʥʠʢʠ ʙʦʙʦʚ ʚ ʯʠʩʣʝ 2ï5, ʦʢʨʫʛʣʦ-
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ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʫʪʦʣʱʝʥʥʳʤʠ ʞʠʣʢʘʤʠ, ʠʥʦʛʜʘ ʧʦʢʨʳʪʳ ʤʘʣʦ-

ʯʠʩʣʝʥʥʳʤʠ ʰʠʧʠʢʦʚʠʜʥʳʤʠ ʙʫʛʦʨʢʘʤʠ, ʙ.ʯ. ʚʦʣʦʩʠʩʪʳʝ (ʨʠʩ. 1) [2]. 

 

 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʨʝʘʣʘ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ [1, 2, 3] ʠ ʘʢʪʠʚʥʦ ʧʦʧʦʣʥʷʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

çʂʦʣʣʝʢʮʠʷ ɻʝʨʙʘʨʠʡ ʄɻʋè [4, 5, 6]. ʀ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ: 

1)ɺ ʧʦʷʩʥʦ-ʟʦʥʘʣʴʥʦʤ ʜʝʣʝʥʠʠ Hedysarum dasycarpum ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʦʨʥʦʡ 

ʦʙʱʝʧʦʷʩʥʦʡ, ʩʦʙʩʪʚʝʥʥʦ ʤʦʥʪʘʥʥʦʡ ʛʨʫʧʧʝ ʨʘʩʪʝʥʠʡ [1].  

2)ʋʯʠʪʳʚʘʷ ʭʦʨʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʠʣʠ ʞʝ ʦʙʱʠʡ ʘʨʝʘʣ ʨʘʩʪʝʥʠʡ,  ʙʳʣʦ ʟʘ-

ʤʝʯʝʥʦ, ʯʪʦ ʚ 1979 ʛ. ʜʘʥʥʳʝ ʦ ʢʦʧʝʝʯʥʠʢʝ ʰʝʨʩʪʠʩʪʦʧʣʦʜʥʦʤ ʧʦʟʚʦʣʷʣʠ ʚʳʜʝ-

ʣʠʪʴ ʪʦʣʴʢʦ 3 ʫʩʣʦʚʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘ ʩʝʚʝʨʦʘʟʠʘʪʩʢʦʡ ʛʨʫʧʧʳ, ʘ 

ʠʤʝʥʥʦ ʇʣʘʪʦ ʟʘʧʘʜʥʦʝ (ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ ʥʘ ʟʘʧʘʜʝ ʀʨʢʫʪʩʢʦʡ ʦʙ-

ʣʘʩʪʠ), ʅʘʛʦʨʴʝ ʙʘʡʢʘʣʴʩʢʦʝ (ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʩʪʘʥʦʚʦʛʦ ʥʘʛʦʨʴʷ, ʚʢʣʶʯʘʷ ʶʛ ʉʝ-

ʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ ʥʘʛʦʨʴʷ), ʅʘʛʦʨʴʝ ʩʪʘʥʦʚʦʝ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʉʪʘʥʦʚʦʛʦ ʥʘʛʦ-

ʨʴʷ) [1, 2].  

3) ʏʝʨʝʟ 5 ʣʝʪ (1984), ʥʦʚʳʝ ʥʘʭʦʜʢʠ ʨʘʩʰʠʨʠʣʠ ʘʨʝʘʣ ʢʦʧʝʝʯʥʠʢʘ, ʚʢʣʶʯʠʚ-

ʰʝʛʦ  ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʝ 2 ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘ ð ʇʣʘʪʦ ʚʦʩʪʦʯʥʦʝ (ʉʨʝʜ-

ʥʝʩʠʙʠʨʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ ʥʘ ʚʦʩʪʦʢʝ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ð ʙʘʩʩʝʡʥ ʚʝʨʭʦʚʴʷ ʃʝ-

ʥʳ), ʅʘʛʦʨʴʝ ʧʘʪʦʤʩʢʦʝ (ʇʘʪʦʤʩʢʦʝ ʥʘʛʦʨʴʝ ʠ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʦʛʦ ʥʘʛʦʨʴʷ) [2, 3]. 

4)ɼʘʥʥʳʝ ʦ Hedysarum dasycarpum ʩ ʫʯʸʪʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʨʘʡʦʥʦʚ ʩ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʤ ʚʳʜʝʣʘʤʠ ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʦʙʰʠʨʥʫʶ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ, ʭʦʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʘʷ [2] (ʨʠʩ. 2). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʇʣʘʥʪʘʨʠʫʤ ʠ iNaturalist, ɼʝʧʦʟʠʪʘ-

ʨʠʫʤ ʄɻʋ, ʚʝʜʫʪ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʚʥʝʩʝʥʠʝ ʚ ʨʝʝʩʪʨ ʚʠʜʦʚ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝ-

ʞʠʤʝ. ɸʨʝʘʣ Hedysarum dasycarpum Turcz. ʩʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ çɸʪʣʘʩʘ ʬʣʦʨʳ 

ʈʦʩʩʠʠè ʮʠʬʨʦʚʦʛʦ ʛʝʨʙʘʨʠʷ ʄɻʋ ʯʠʩʣʦ ʪʦʯʝʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 343 ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʘ. (ʈʠʩ. 3) 

ʅʘʰʘ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʘ ʫʩʪʴʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʨʝʢʠ ʋʘʢʠʪ ɹʘ-

ʫʥʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʷʚʣʷʶʱʝʡʩʷ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʎʠʧʳ ʠ ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʃʝʥ-

ʩʢʦʤʫ ʙʘʩʩʝʡʥʦʚʦʤʫ ʦʢʨʫʛʫ. ʈʝʢʘ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʧʦʜ ʦʜʥʠʤ ʠʟ ʧʠʢʦʚ ʖʞʥʦ-

ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʚʠʪʠʝʤ ʤʥʦʛʦ-
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ʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʧʦʵʪʦʤʫ ʢʣʠʤʘʪ ð ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʩʫʨʦʚʦʡ ʟʠʤʦʡ, ʢʦʨʦʪʢʠʤ ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʨʝʟʢʠʤʠ ʩʫʪʦʯʥʳʤʠ ʠ ʩʝʟʦʥʥʳʤʠ ʢʦ-

ʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ.  

 

 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Hedysarum dasycarpum ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʳʩʦʪʝ ʦʪ 1117 ʜʦ 

1603 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ (ʦʩʦʢʦʚʦ-ʢʘʙʨʝʟʠʝʚʦʝ 

ʩʦʦʙʱʝʩʪʚʦ, ʠʚʥʷʢ, ʣʠʩʪʚʝʥʠʯʥʦʝ ʨʝʜʢʦʣʝʩʴʝ, ʟʘʢʫʩʪʘʨʝʥʥʳʡ ʟʣʘʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʡ ʣʫʛ, ʛʦʨʝʣʳʡ ʟʣʘʢʦʚʳʡ ʣʠʩʪʚʝʥʠʯʥʠʢ) ʧʦ ʟʘʢʫʩʪʘʨʝʥʥʳʤ ʚʳʩʦʢʠʤ 

ʧʦʡʤʘʤ, ʟʘʨʦʩʰʠʤ ʛʘʣʝʯʥʠʢʘʤ, ʜʦʣʦʤʠʪʦʚʦʤʫ ʩʢʣʦʥʫ. ɺ ʬʠʪʦʮʝʥʦʟʘʭ, ʥʝ ʦʪʣʠ-

ʯʘʶʱʠʭʩʷ ʩʭʦʜʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 25 ʜʦ 70% ʜʦʤʠʥʘʥʪʥʳʤ ʚʠʜʦʤ ʂʦʧʝʝʯʥʠʢ ʰʝʨʩʪʠʩʪʦʧʣʦʜʥʳʡ ʥʝ 

ʷʚʣʷʝʪʩʷ, ʚʘʨʴʠʨʫʷ ʚ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ ʦʪ 1 ʜʦ 3-ʭ %. ɺʩʝʛʦ ʙʳʣʦ ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʦ 5 ʪʦʯʝʢ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʦʧʝʝʯʥʠʢʘ ʰʝʨʩʪʠʩʪʦʧʣʦʜʥʦʛʦ ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʜʠ-

ʮʠʠ ʩ 2 ʧʦ 13 ʠʶʣʷ 2021 ʛʦʜʘ. (ʈʠʩ. 4) 

ʀʥʪʨʦʜʫʢʮʠʷ Hedysarum dasycarpum ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʚ ʗʢʫʪʩʢʦʤ ʙʦʪʘʥʠʯʝ-

ʩʢʦʤ ʩʘʜʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʡ 

ʚʠʜ ʚ ʠʥʪʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʫʩʪʦʯʠʚ ʠ ʦʙʣʘʜʘʝʪ ʜʝʢʦʨʘʪʠʚʥʳʤʠ, ʢʦʨʤʦʚʳʤʠ ʠ ʤʝ-

ʜʦʥʦʩʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʳʷʚʣʝʥʠʝ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʪʘʢ 

ʢʘʢ ʤʥʦʛʠʝ ʙʣʠʟʢʠʝ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʢ ʦʬʠʮʠʘʣʴʥʦ ʚʢʣʶʯʝʥʥʳʤ ʚ ʨʝʝʩʪʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʝ ʩʭʦʞʠʝ ʘʨʝʘʣʳ, ʚ ʠʜʝʥʪʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʩʠ ʢ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʤʫ ʩʳʨʴʶ.  
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ʣʦʜʥʷʢʘ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʚʟʨʦʩʣʦʡ ʦʩʦ-

ʙʠ ʩ ʨʝʘʣʠʟʫʶʱʝʡʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʤʝʪʘʙʦʣʠʪ ʎʠʪʦʭʨʦʤ ʉ, ʦʙʣʘʜʘʶʱʠʡ ʰʠʨʦʢʠʤ ʩʧʝʢ-

ʪʨʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ, ʦʙʤʝʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʨʘʥʝʝ 

ʜʦʢʘʟʘʥʥʳʭ ʪʦʣʴʢʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦ-

ʚʝʢʝ [6]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʵʤʙʨʠʦʥʘʭ ʢʫʨ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʟʘʷʚʣʝʥʥʦʛʦ ʙʠʦʩʪʠʤʫʣʷ-

ʪʦʨʘ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʠ 

ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠʥʢʫʙʘʮʠʠ.  
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Summary. Some industrial poultry farms, for a number of reasons, use eggs from the old 

poultry (over 65 weeks) for incubation. It is known that these are characterized by low incu-

bation quality, which causes multifaceted disorders of bird embryogenesis, determining the 

receipt of defective young with unsatisfactory viability, and subsequently an adult with not 

fully realized productivity and reproduction. In this regard, the team of authors decided to 

use a transovarially biostimulator, a natural metabolite of Cytochrome C, which has a wide 

range of antioxidant, metabolism-stimulating and antihypoxic properties previously proven 

only in studies on some laboratory animals and humans [6]. As a result of the experiments 

conducted on chicken embryos of the meat productivity direction, using aqueous solutions 

of the claimed biostimulator, it was confirmed that all of the above properties take place and 

their implementation causes an increase in the qualitative and quantitative results of incuba-

tion. 

Keywords: antihypoxant, lipoperoxidation, old poultry, Cytochrome C, egg. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʦʛʜʘ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʧʪʠʮʝʬʘʙʨʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʠʥ-

ʢʫʙʘʮʠʶ ʷʡʮʘ ʦʪ ʩʪʘʨʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ (ʩʚʳʰʝ 65 ʥʝʜʝʣʴ) [2].  ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʪʘʢʦʚʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʯʝʩʪʚʘ, ʘ ʚʳʚʝʜʝʥʥʳʡ 

ʤʦʣʦʜʥʷʢ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʠʟʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʴʶ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʫʙʳʪʦʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʵʤ-

ʙʨʠʦʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʷʡʮʝ ʥʠʟʢʦʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚ-

ʪʦʨʦʚ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʝʩʪʝʩʪʚʝʥʥʳʡ ʤʝʪʘʙʦʣʠʪ ʎʠʪʦʭʨʦʤ ʉ, ʦʙʣʘʜʘʶʱʠʡ ʩʧʝʢ-

ʪʨʦʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʷʚʣʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʨʦʚ ʣʶʙʦʡ ʵʪʠʦʣʦʛʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ [5,6]. ʅʘʨʷ-

ʜʫ ʩ ʵʪʠʤ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʟʚʝʥʦʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝ-

ʧʠ, ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʦʡ ʜʣʷ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. 

ʕʪʦʪ ʬʘʢʪ ʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʤʝʥʦʩʪʠʤʫʣʠʨʫʶ-

ʱʠʭ ʩʚʦʡʩʪʚ ʫ ʤʝʪʘʙʦʣʠʪʘ [5]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦ ʜʘʥʥʳʤ ʇʦʥʫʢʘʣʠʥʦʡ ɽ.ɺ. ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ [6]. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʛʠʧʦʢʩʠʷ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʷʠʮ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʘʪʷʛʠʚʘʝʪʩʷ ʠ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʪʷʛʦʱʝʥʘ ʘʥʦʤʘʣʴʥʦ ʠʥʪʝʥ-

ʩʠʚʥʳʤʠ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʪʷʞʝʣʳʤʠ ʛʠʧʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ, ʤʥʦʛʦʧʣʘʥʦʚʦ ʥʘʨʫʰʘʷ ʵʤʙʨʠʦʛʝʥʝʟ ʦʩʦʙʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ 

ʨʘʙʦʪʳ ʙʳʣʦ: ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ, ʦʙʤʝʥʦʩʪʠʤʫ-

ʣʠʨʫʶʱʠʭ ʠ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʎʠʪʦʭʨʦʤ C ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚ ʠʥʢʫʙʘʮʠʶ ʷʠʮ ʦʪ ʩʪʘʨʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʌɻɹʅʋ ʌʅʎ 

çɺʅʀʊʀʇè ʈɸʅ ʥʘ ʧʷʪʠ ʧʘʨʪʠʷʭ ʷʠʮ ʢʫʨ ʢʨʦʩʩʘ çʉʤʝʥʘ 9è, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 70-

ʪʠ ʥʝʜʝʣʴʥʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ, ʚ ʢʘʞʜʦʡ ʧʦ 252 ʰʪʫʢʠ. ʏʝʪʳʨʝ ʦʧʳʪʥʳʝ 

ʛʨʫʧʧʳ ʧʝʨʝʜ ʠʥʢʫʙʘʮʠʝʡ ʦʜʥʦʢʨʘʪʥʦ ʦʨʦʰʘʣʠ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʙʠʦʩʪʠʤʫ-

ʣʷʪʦʨʘ ʎʠʪʦʭʨʦʤ ʉ ʚ ʜʦʧʫʩʪʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʣʷ ʧʨʝʜʳʥʢʫʙʘʮʠ-

ʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ [3]; ʢʦʥʪʨʦʣʴ ʦʩʪʘʚʘʣʩʷ ʠʥʪʘʢʪʥʳʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝ ʷʡʮʘ ʧʦʜʙʠʨʘʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩ ʫʯʸʪʦʤ ʚʨʝʤʝʥʠ 

ʩʥʝʩʝʥʠʷ, ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʠ ʤʘʩʩʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʘʩʪʚʦʨʦʚ ʎʠʪʦʭʨʦʤʘ ʉ ʦʢʘʟʘʣʘ 
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ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʙʨʠʦʥʘʣʴʥʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ ʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ʣʫʯʰʝʡ) 

ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ: ʚʳʚʦʜʠʤʦʩʪʴ ʷʠʮ ʥʘ 11,4% (p<0,001) ʠ ʚʳʚʦʜ 

ʮʳʧʣʷʪ ʥʘ 14,7% (p<0,001), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʷʚʣʝʥʥʦʝ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠ-

ʞʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʢʘʪʝʛʦʨʠʡ ʦʪʭʦʜʦʚ ʠʥʢʫʙʘʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʬʠʢʩʠʨʦʚʘʣʠ ʧʦ ʪʝʤ ʠʟ 

ʥʠʭ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʦʙʫʩʣʦʚʣʝʥʳ ʦʪʷʛʦʱʘʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʦʨʦʚ ʚ 

ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʠʥʢʫʙʘʮʠʠ ʛʠʧʦʢʩʠʝʡ, ʘ ʠʤʝʥʥʦ ʧʦ ʣʦʞʥʦʤʫ çʥʝʦʧʣʦʜʫè ʚ 1,7 

ʨʘʟʘ, çʢʨʦʚʷʥʳʤ ʢʦʣʴʮʘʤè ʚ 2,2 ʨʘʟʘ (p<0,05), çʟʘʤʝʨʰʠʤè 1,6 ʨʘʟʘ (p<0,05) ʠ 

çʟʘʜʦʭʣʠʢʘʤè ʚ 1,06 ʨʘʟʘ. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʤʠ ʜʦ-

ʚʝʩʪʠ ʠʭ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʢʨʦʩʩʘ ʥʝ ʫʜʘʣʦʩʴ, ʦʜ-

ʥʘʢʦ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

 ʇʦʚʳʰʝʥʠʝ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʣʫʯʝʥʠʝʤ 

ʤʦʣʦʜʥʷʢʘ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʘʣʴʥʘʷ 

ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʣʫʯʰʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʰʢʘʣʘʤ çʇʘʩʛʘʨè ʠ çʆʧʪʠ-

ʩʪʘʨʪè ʠʤʝʣʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ð 1,6 (ʨ<0,05) ʠ 1,4(ʨ<0,01).  

 ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʧʦʟʠʪʠʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʥʠʞʝʥʠʝʤ ʘʥʦʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ. ʊʘʢ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʙʳʣʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʙʦʪʘʭ 

ʆʢʦʚʠʪʦʛʦ ʉ. ɺ. ʠ ʩʦʘʚʪʦʨʦʚ (2012) [5], ʥʦ ʠ ʟʘ ʩʯʸʪ ʩʪʠʤʫʣʷʮʠʠ ʜʨʫʛʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʜʘʥʥʳʤʠ ʠ ʚʳʨʘʟʠ-

ʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʡ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʆɸɸ) ʥʘ 11%. ɺʳʰʝ-

ʫʢʘʟʘʥʥʦʝ ʦʧʨʝʜʝʣʠʣʦ ʩʥʠʞʝʥʠʝ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʥʘ 20% (p<0,01) 

ʠ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ (ʆʐ) ʥʘ 25% (p<0,001). 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʣʘʙʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʦʙʫʩʣʦ-

ʚʠʣʦ ʩʪʠʤʫʣʷʮʠʶ ʮʝʥʪʨʘʣʴʥʳʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʛʣʝʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ Ŭ-ʘʤʠʣʘʟʳ ʥʘ 11 % 

(ʨ<0,01), ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘ 7%, ʧʠʨʦʚʠʥʦʛʨʘʜʥʘʷ ʢʠʩʣʦʪʘ (ʇɺʂ) 

ʥʘ 14%, ʧʨʠ ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ (ʃɼɻ) ʥʘ 25% (ʨ<0,001). 

ʕʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʜʦʣʠ ʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʘʥʘʵʨʦʙʥʦʛʦ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘ-

ʥʠʟʤʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ.  

 ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚʳʨʘʟʠʣʦʩʴ ʚ 

ʚʦʟʨʘʩʪʘʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 1,5% ʠ ʘʣʴʙʫʤʠʥʦʚ ʥʘ 10% ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʞʠʚʦʡ 

ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 14%, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ɻʦʨʷʯʢʦʚʩʢʠʡ, ɸ. 

ʄ. ʷʚʣʷʝʪʩʷ ʧʦʟʠʪʠʚʥʳʤ ʷʚʣʝʥʠʝʤ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʮʳʧʣʷʪ [1]. 

 ɸʥʘʣʠʟʠʨʫʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʵʤʙʨʠʦʛʝʥʝʟ ʢʫʨ ʧʦʩʣʝ ʪʨʘʥʩʦʚʘʨʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʘ çʎʠʪʦʭʨʦʤʘ ʉè ʧʨʦʪʝʢʘʣ ʢʦʤʬʦʨʪʥʝʝ, ʥʝʞʝʣʠ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ, ʧʨʠ ʧʦ-

ʚʳʰʝʥʠʠ ʠʭ ʢʘʯʝʩʪʚʘ. ʋʢʘʟʘʥʥʦʝ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʘʣʠʟʘʮʠʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʳʭ, ʦʙʤʝʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ, ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʣʣʝʢ-

ʪʠʚʦʤ ʘʚʪʦʨʦʚ ʤʝʪʘʙʦʣʠʪʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʤʦʥʠʪʦʨʠʥʛʘ ʛʥʝʟʜʦʚʳʭ ʢʦʣʦʥʠʡ ʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʡʢʘʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʙʦʣʴʰʦʛʦ ʙʘʢʣʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʠʚʳʨʢʫʡʩʢʦ-

ʛʦ ʟʘʣʠʚʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (ʦʟ. ɹʘʡʢʘʣ), ʥʘʯʠʥʘʷ ʩ 2015 ʛ. ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ 2021/2022 ʛʛ. ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʪʠʮ ʚ 2021 ʛ. ʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 2022 ʛ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʥʦʚʥʦʡ ʠ ʩʘʤʦʡ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʦʡ ʢʦʣʦʥʠʝʡ (ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚ 2021 ʛ. ð 4000 ʦʩ., ʚ 2022 ʛ. ð 3600 

ʦʩ.) ʦʩʪʘʝʪʩʷ ʙʘʢʣʘʥʴʝ ʧʦʩʝʣʝʥʠʝ ʥʘ ʦ. ɻʦʣʳʡ (ʄʘʣʳʡ ʂʳʣʪʳʛʝʡ). ʉʝʚʝʨʥʝʝ ʚʧʣʦʪʴ ʜʦ 

ʫʩʪʴʷ ʨʨ. ʂʠʯʝʨʘ ʠ ɺʝʨʭʥʷʷ ɸʥʛʘʨʘ ʛʥʝʟʜʦʚʳʭ ʢʦʣʦʥʠʡ ʙʦʣʴʰʦʛʦ ʙʘʢʣʘʥʘ ʥʝ ʦʙʥʘʨʫ-

ʞʝʥʦ. ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ 

ʚ ʏʠʚʳʨʢʫʡʩʢʦʤ ʟʘʣʠʚʝ ʦʟ. ɹʘʡʢʘʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʦʡ ʙʘʢʣʘʥ, ʯʠʩʣʝʥʥʦʩʪʴ, ʏʠʚʳʨʢʫʡʩʢʠʡ ʟʘʣʠʚ, ʦʟʝʨʦ ɹʘʡʢʘʣ. 

 

THE NUMBER OF GREAT CORMORANT IN THE CHIVYRKUYSKY BAY  

(LAKE BAIKAL): THE RESULTS OF ACCOUNTING FOR 2021/2022 

 

Alexander A. Ananin 

Head of science department FSE ñZapovednoye Podlemoryeò, Doctor of Science 

44, Komsomolskaya St., ap. 64, Ulan Ude, 670045, Russia 

ananin@pdmr.ru 

 

Erdeni N. Yelaev 

Doctor of Science, Professor 

Buryat State University 

24ʘ, Smolin str., Ulan-Ude, 670000, Russia 

elaev967@yandex.ru 

 

 



73 

Irina A. Aiurzanaeva 

Educator FSE ñZapovednoe Podlemoryeò, Biology student at BSU 

44, Komsomolskaya St., ap. 64, Ulan Ude, 670045, Russia 

aurzanaeva@gmail.com 

 

Abstract.  In paper the materials of monitoring, starting from 2015 till now, of the Baikalian 

population of the Great Cormorant breeding colonies and number on the territory of the 

Chivyrkuy Bay of the Transbaikalian National Park (Baikal Lake) to present. The results of 

the 2021/2022 accounting showed the maximum number of birds in 2021 and a decrease in 

the number in 2022. Nevertheless, the main and most numerous colony (with a total popula-

tion of 4,000 in 2021, 3,600 in 2022) remains the Cormorant settlement on the Goly (Maly 

Kyltygey) island. Northward up to the Kichera  and Upper Angara river Delta the Great 

Cormorant breeding colonies were not found. In general, we can talk about stabilization at a 

high level of the number in the Chivyrkuysky Bay (Baikal Lake). 

Keywords: Great Cormorant, population dynamics, Chivyrkuysky Bay, Baikal Lake. 

 

ɺʦʧʨʦʩʳ ʠʩʪʦʨʠʠ ʦʙʠʪʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʙʘʢʣʘʥʘ 

(Phalacrocorax carbo L.) ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʡ ʵʢʩʧʘʥ-

ʩʠʠ ʚ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ XXI  ʚʝʢʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘʤʠ ʨʘʥʝʝ [3, 4].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ ʥʘʯʘʣʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʦʟ. ɹʘʡʢʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʏʠʚʳʨʢʫʡʩʢʦʤ ʟʘʣʠʚʝ. 

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʛʥʝʟʜʦʚʳʭ ʢʦʣʦʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʚʝ-

ʜʫʪʩʷ ʟʜʝʩʴ ʝʞʝʛʦʜʥʦ ʩ 2015 ʛ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʨʘʩʩʝʣʝʥʠʷ ʙʘʢʣʘʥʘ, ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ. ʊʘʢ, ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʏʠʚʳʨʢʫʡʩʢʦʤ ʟʘʣʠʚʝ ʧʝʨʚʳʝ ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʙʦʣʴʰʦʛʦ ʙʘʢʣʘʥʘ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ 2002 ʛ. ɺ 2004 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʛʥʝʟʜʦʚʘʥʠʝ ʙʘʢʣʘʥʦʚ ʥʘ ʦ-ʚʝ 

ʆʤʫʣʝʚʳʡ ʢʘʤʝʰʝʢ. ʕʪʦ ʙʳʣʦ ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘ ɹʘʡʢʘʣʝ, ʛʜʝ ʙʘʢʣʘʥʳ ʟʘʛʥʝʟʜʠ-

ʣʠʩʴ ʧʦʩʣʝ ʧʦʣʫʚʝʢʦʚʦʛʦ ʦʪʩʫʪʩʪʚʠʷ. ɺ ʠʶʥʝ 2006 ʛ. ʥʘ ʦʩʪʨʦʚʘʭ ʏʠʚʳʨʢʫʡʩʢʦʛʦ 

ʟʘʣʠʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦ. ʆʤʫʣʝʚʳʡ ʠ ʂʫʨʙʫʣʠʢʩʢʠʡ ʢʘʤʫʰʢʠ, ɻʦʣʳʡ ʩʦʪʨʫʜʥʠ-

ʢʘʤʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʚʦ ʚʨʝʤʷ ʫʯʝʪʦʚ ʙʳʣʦ 

ʥʘʩʯʠʪʘʥʦ ʦʢʦʣʦ 30 ʙʘʢʣʘʥʦʚ, ʫʞʝ ʟʠʤʦʡ ʜʝʪʘʣʴʥʳʡ ʦʩʤʦʪʨ ʣʝʪʥʠʭ ʢʦʣʦʥʠʡ ʦ. 

ʆʤʫʣʝʚʳʡ ʢʘʤʫʰʝʢ ʚʳʷʚʠʣ ʜʚʘ ʪʠʧʠʯʥʳʭ, ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʙʘʢʣʘʥʴʠʭ 

ʛʥʝʟʜʘ [1]. ʇʦʩʢʦʣʴʢʫ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʥʘʯʘʣʘ ʨʘʩʪʠ ʩ 2015 ʛ. ʦʨʥʠʪʦʣʦʛʘʤʠ 

çɿʘʧʦʚʝʜʥʦʛʦ ʇʦʜʣʝʤʦʨʴʷè ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʩʣʝʞʝʥʠʝ ʟʘ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʧʪʠʮ ʠ ʜʠʥʘʤʠʢʦʡ ʠʭ ʛʥʝʟʜʦʚʳʭ ʢʦʣʦʥʠʡ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʙʣʠʮʘ 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʙʘʢʣʘʥʘ ʚ ʛʥʝʟʜʦʚʳʭ ʢʦʣʦʥʠʷʭ  

ʏʠʚʳʨʢʫʡʩʢʦʛʦ ʟʘʣʠʚʘ (ʦʟ. ɹʘʡʢʘʣ) 2015ï2022 ʛʛ. 
 

ˉ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʢʦʣʦʥʠʠ 

2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ. 

1 ʦ. ɹʝʣʳʡ ʢʘʤʝʥʴ  

(ʆʤʫʣʝʚʳʡ ʢʘʤʝʰʝʢ) 

180 190 190 240 240 200 120 75 

2 ʦ. ɻʦʣʳʡ (ʄʘʣʳʡ 

ʂʳʣʪʳʛʝʡ) 

3100 3300 3000 3081 3000 3040 3470 3510 

3 ʦ. ʂʫʨʙʫʣʠʢʩʢʠʡ  

ʂʘʤʝʰʝʢ (ʇʦʢʦʡʥʠʮ-

ʢʠʡ ʢʘʤʝʥʴ) 

120 100 128 95 78 165 55 5 

4 ʄʳʩ ʆʥʛʦʢʦʥʩʢʠʡ 0 0 0 0 490 0 400 0 

ʂʦʣʠʯʝʩʪʚʦ ʛʥʝʟʜ, ʚʩʝʛʦ 3400 3590 3318 3416 3808 3405 4045 3590 
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ɺ 2021 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʣʘʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʧʠʢʘ ð 

ʯʫʪʴ ʙʦʣʝʝ 4000 ʧʪʠʮ. ʋʯʝʪʳ ʛʥʝʟʜʷʱʠʭʩʷ ʙʘʢʣʘʥʦʚ ʚ 2022 ʛ. ʚʳʷʚʠʣʠ ʩʣʝʜʫʶ-

ʱʫʶ ʢʘʨʪʠʥʫ: ʥʘ ʦ. ɹʝʣʳʡ ʂʘʤʝʥʴ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 75 ʛʥʝʟʜ, ʥʘ ʦ. ʂʘʤʝʰʝʢ 

ʂʫʨʙʫʣʠʢʩʢʠʡ ð 5 ʛʥʝʟʜ (ʪʦʣʴʢʦ ʥʘ ʜʝʨʝʚʴʷʭ), ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʝʩʪʘ ʟʘʥʷʪʳ ʤʦʥ-

ʛʦʣʴʩʢʦʡ ʯʘʡʢʦʡ, ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʠʣʘ ʙʘʢʣʘʥʦʚ ʠʟ ʵʪʦʡ ʢʦʣʦʥʠʠ.  

ʅʘ ʦ. ɻʦʣʳʡ ʂʳʣʪʳʛʝʡ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʤʝʨʥʦ 3510 ʛʥʝʟʜ (1390 ð ʥʘ ʜʝʨʝʚʴʷʭ, 

471 ð ʥʘ ʟʝʤʣʝ ʧʦ ʦʧʫʰʢʝ ʟʘʩʦʭʰʝʛʦ ʣʝʩʘ, ʦʢʦʣʦ 1650 ð ʥʘ ʩʢʘʣʴʥʳʭ ʦʙʨʳʚʘʭ). 

ʅʘ ʤʳʩʝ ʆʥʛʦʢʦʥʩʢʠʡ ʢʦʣʦʥʠʷ ʥʝ ʦʙʨʘʟʦʚʘʣʘʩʴ. ʇʦ ʩʘʤʳʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ 

ʧʦʜʩʯʝʪʘʤ ʚʩʝʛʦ ʚ ʏʠʚʳʨʢʫʡʩʢʦʤ ʟʘʣʠʚʝ ʚ 2022 ʛ. ʛʥʝʟʜʠʣʦʩʴ ʦʢʦʣʦ 3600 ʧʘʨ ʙʘ-

ʢʣʘʥʦʚ. ʅʝʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ, ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ ʦʢʦʣʦ 2500-3000 ʦʩ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢ ʩʝʚʝʨʫ ʜʦ ʫʩʪʴʷ ʨʨ. ʂʠʯʝʨʘ ʠ ɺʝʨʭʥʷʷ ɸʥʛʘʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʌʨʦʣʠʭʠʥʩʢʦʤ ʟʘʢʘʟʥʠʢʝ ʢʦʣʦʥʠʡ ʙʘʢʣʘʥʦʚ ʥʝ ʦʙ-

ʥʘʨʫʞʝʥʦ. 

ʂʦʨʤʦʚʳʝ ʧʦʣʝʪʳ ʧʪʠʮ ʚʜʦʣʴ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʡʢʘʣʘ ʥʘ ʩʝʚʝʨ 

ʦʪ ʫʩʪʴʷ ʨ. ɹ. ʏʠʚʳʨʢʫʡ ʧʨʦʜʦʣʞʘʣʠʩʴ ʚ 2022 ʛ., ʥʦ ʫʞʝ ʥʝ ʙʳʣʠ ʩʪʦʣʴ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ, ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ɹʣʫʞʜʘʶʱʠʝ ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ ʩʪʘʠ ʥʝ ʧʨʝʚʳ-

ʰʘʣʠ 200-300 ʦʩʦʙʝʡ. ʊʦʛʜʘ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʯʠʩʣʦ ʧʪʠʮ ʚ ʩʪʘʝ ʜʦʭʦʜʠʣʦ 

ʜʦ ʦʜʥʦʡ ʪʳʩʷʯʠ ʠ ʙʦʣʝʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʏʠʚʳʨʢʫʡʩʢʦʤ ʟʘʣʠʚʝ ʙʘʢʣʘʥʦʚ ʚʦʦʙʱʝ ʤʥʦʛʦ, ʥʦ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʤʝʜʣʠʣʩʷ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʛʥʝʟʜʦʚʳʝ ʢʦʣʦʥʠʠ 

ʦʧʫʩʪʝʣʠ. ʉʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʦʩʪʘʝʪʩʷ ʧʦʩʝʣʝʥʠʝ ʥʘ ʦ. ɻʦʣʳʡ (ʄʘʣʳʡ 

ʂʳʣʪʳʛʝʡ) [2]. 
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ɸʥʥʦʪʘʮʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʬʦʨʝʣʝʚʦʜʩʪʚʘ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦ-

ʜʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʳʙʳ ʚ ʩʘʜʢʘʭ ʚ ʦʪʢʨʳʪʦʤ ʚʦʜʦʸʤʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʨʦʚʳʝ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʨʳʙʳ ʭʦʣʦʜʦʣʶʙʠʚʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ɼʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʬʦʨʝʣʝʚʦ-

ʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʩʦʙʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʘʪʦʣʦʛʠʠ. ʂʦʤʧʣʝʢʩ-

ʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʟʦʦʣʦʛʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝ-

ʪʦʜʳ, ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʷ çʙʦʣʝʟʥʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳè ð Flavo-

bacterium psychrophilum. ɺ ʧʦʠʩʢʘʭ ʩʧʦʩʦʙʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ, ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʧʦʜʙʦʨ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (MIC) ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʘʢʚʘʨʠʫʤʠʩʪʠʢʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʬʦʨʝʣʠ 

ʚʦ ʠʟʙʝʞʘʥʠʝ ʵʧʠʟʦʦʪʠʠ. 
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Abstract. A unique feature of trout breeding in the Irkutsk region is the year-round keeping 

of fish in cages in open water, despite the harsh climatic conditions. Low water temperature 

is a favorable factor for infection of fish with cold-loving microflora. Trout individuals with 

signs of pathology were selected for our research from a farm on the river Angara. An inte-

grated approach, including zoological, microbiological and molecular methods, facilitated 

the identification of the "cold water disease" causative agent ð Flavobacterium psychrophi-

lum. In pursuit of a way to prevent the development of infection, the selection of the mini-

mum inhibitory concentration (MIC) of antibiotics used in veterinary medicine and aquaris-

tics was carried out. This study showed the necessity of monitoring the general condition of 

fish and trout disease prevention for avoiding epizootics. 

Keywords: antibiotics, cold water disease (CWD), Flavobacterium, trout 

 

ɺʚʝʜʝʥʠʝ. ʌʦʨʝʣʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʨʘʟʚʠʪʠʷ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ [1]. ɺʳʨʘʱʠʚʘʥʠʝ ʣʦʩʦʩʸʚʳʭ ʨʳʙ ʚ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʧʦ ʥʘʯʘʣʫ ʥʦʩʠʣʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʥʳʝ ʚʦʜʦʝʤʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʨʳʙʦʨʘʟʚʝʜʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʠ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʢʣʶʯʘʷ ʦʪʩʫʪʩʪʚʠʝ ʣʝʪʥʝʛʦ ʧʨʦʛʨʝʚʘ ʚʦʜʳ. ʀʨʢʫʪʩʢʘʷ ʬʦʨʝʣʴ 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʥʘ 

ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʧʠʟʦʦʪʠʡ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʬʦʥʝ ʦʩʣʘʙʣʝʥʥʦʛʦ ʠʤʤʫ-

ʥʠʪʝʪʘ ʧʦʜʚʝʨʞʝʥʘ ʟʘʙʦʣʝʚʘʥʠʷʤ ʚʳʟʚʘʥʥʳʤʠ ʤʝʩʪʥʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʭʦʣʦʜʦ-

ʣʶʙʠʚʦʡ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʬʦʨʝʣʠ, ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʘʜʢʦʚʳʭ ʭʦʟʷʡʩʪʚ ʥʘ ʨ. ɸʥʛʘʨʘ, ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʥʳʭ ʦʩʦʙʝʡ, ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʠ ʦʮʝʥʢʘ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫʩʣʦʚ-

ʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʙʦʨ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʘʚʛʫʩʪʝ 2021 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʙʦʨ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʬʦʨʝʣʝʚʦʤ ʭʦʟʷʡʩʪʚʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʨ. ɸʥʛʘʨʘ, ʀʨʢʫʪ-

ʩʢʘʷ ʦʙʣʘʩʪʴ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʩʘʜʢʦʚ ʚʳʣʦʚʣʝʥʘ ʬʦʨʝʣʴ Oncorhynchus mykiss 

ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ (2+). ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʪʙʦʨʘ ʧʨʦʙ ʨʳʙʫ ʫʩʳʧʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʵʤʫʣʴʩʠʠ ʛʚʦʟʜʠʯʥʦʛʦ ʤʘʩʣʘ (0.1 ʤʣ/ʣ) ʠ ʠʟʤʝʨʷʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ɿʘʪʝʤ ʨʳʙʫ ʚʩʢʨʳʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʧʨʠʟʥʘʢʦʚ ʠʭʪʠʦʧʘʪʦʣʦʛʠʡ. ʋ ʯʘʩʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ, ʜʘʣʝʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʘʢ çʙʦʣʴʥʳʝ, ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʠʣʠ ʛʠ-

ʧʝʨʧʣʘʟʠʶ ʩʧʠʥʥʳʭ, ʙʨʶʰʥʳʭ ʠ ʭʚʦʩʪʦʚʳʭ ʧʣʘʚʥʠʢʦʚ, ʩʫʭʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʚʦʩʧʘʣʝʥʠʝ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʠʟʤʝʥʝʥʠʝ ʠ ʷʟ-

ʚʳ ʦʪʨʦʩʪʢʦʚ ʧʠʣʦʨʠʯʝʩʢʠʭ ʧʨʠʜʘʪʢʦʚ (ʈʠʩ.1). ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠʟʥʘ-

ʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʚʦʩʧʘʣʝʥʠʝ ʘʥʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩ ʚʳʧʘʜʝʥʠʝ ʧʨʷʤʦʡ 

ʢʠʰʢʠ.  

 

 
 
ʈʠʩ. 1. ɺʦʩʧʘʣʝʥʠʝ ʟʘʜʥʝʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʠ ʠʟʲʷʟʚʣʝʥʠʝ ʧʠʣʦʨʠʯʝʩʢʠʭ ʧʨʠʜʘʪʢʦʚ  

ʫ ʬʦʨʝʣʠ ʠʟ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ 

 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʬʦʨʝʣʠ ʠʟ ʨ. ɸʥʛʘʨʘ 

ʆʙʱʫʶ ɼʅʂ ʠʟ ʦʙʨʘʟʮʦʚ ʨʳʙ ʠʟ ʨ. ɸʥʛʘʨʘ ʚʳʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ 

DiaGene (ɼʠʘ-ʄ, ʈʦʩʩʠʷ) ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʪʢʘʥʝʡ ʘʥʘʣʴʥʦʛʦ ʩʬʠʥʢʪʝʨʘ.  

ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʠʧʝʨʚʘʨʠʘʙʝʣʴʥʦʛʦ V3-V4 ʫʯʘʩʪʢʘ ʛʝʥʘ 16S ʨʠʙʦʩʦʤʘʣʴʥʦʡ 

ʈʅʂ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʤʝʩʴ 8 ʧʨʘʡʤʝʨʦʚ. ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʠʧʝʨʚʘʨʠʘʙʝʣʴʥʦʛʦ 

ITS2 ʫʯʘʩʪʢʘ ʛʝʥʘ 16S ʨʈʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʨʘʡʤʝʨʳ: ʧʨʷʤʦʡ 

NR_5.8SR ð 

TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGATCTCGATGAAGAACGC

AGCG, ʦʙʨʘʪʥʳʡ NR_ITS4R ð 

GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGCATCCTCCGCTTATTG

ATATGC.ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ Illumina MiSeq. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ QIIME 

1.9.1, ʚʢʣʶʯʘʶʱʝʛʦ ʦʙʲʝʜʠʥʝʥʠʠ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʧʨʦʯʪʝʥʠʡ, ʫʜʘʣʝʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʬʠʣʴʪʨʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʥʠʟʢʠʤʠ ʧʦ-
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ʢʘʟʘʪʝʣʷʤʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʯʪʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ (ʢʘʯʝʩʪʚʦ ʤʝʥʝʝ 

Q30), ʬʠʣʴʪʨʘʮʠʠ ʭʠʤʝʨʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʯʪʝʥʠʡ ʥʘ 

ʨʝʬʝʨʝʥʩʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 16S ʨʈʅʂ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʝʡ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ Silva ʚʝʨʩʠʠ 

132 ʠ Unite v8. ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʪʘʢʩʠʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 

(ʆʊɽ) ʩ ʦʪʢʨʳʪʳʤ ʨʝʬʝʨʝʥʩʦʤ (Open-reference OTU), ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʨʦʛ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 97%. ʊʦʯʥʘʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʦʩʥʦʚʥʳʭ OTU 

Flavobacterium ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʦʠʩʢʘ BLAST ʧʦ NCBI nr.  

ʀʟʦʣʷʮʠʷ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ in vitro 

ɺ ʠʶʣʝ 2022 ʛʦʜʘ ʫ ʨʳʙ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʤʘʟʢʠ ʠʟ ʦʙʣʘ-

ʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʘʥʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʠ ʧʦʩʝʷʥʳ ʥʘ ʪʚʝʨʜʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

TYES [6]. ʂʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʯʘʰʢʝ ʇʝʪʨʠ 48 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 15ÁC. ɼʘʣʝʝ ʢʦʣʦʥʠʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ Flavobacterium 

sp.) ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʞʠʜʢʫʶ ʩʨʝʜʫ TYES, ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ 48 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-

ʨʝ 15ÁC. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʦʤ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʦʢʨʘʰʝʥʳ ʧʦ ɻʨʘʤʫ [3]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ ʟʜʦʨʦʚʳʭ ʨʳʙ 

ʄʦʣʦʜʴ ʬʦʨʝʣʠ (70-100 ʛ) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʟʘʚʦʜʘ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʨʳʙ ʚ ʛ. 

ʂʨʘʩʥʦʷʨʩʢ ʠ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʨʠʘʣʴʥʦʡ ʅʀʀ ɹʠʦʣʦʛʠʠ ʀɻʋ ʚ 300 ʣ 

ʘʢʚʘʨʠʫʤʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʘʵʨʘʮʠʝʡ ʧʨʠ 10Áʉ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ. ʊʨʠ ʦʩʦʙʠ 

ʚʟʨʦʩʣʦʡ ʬʦʨʝʣʠ ʠʟ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʤʝʩʪʠʣʠ 

ʚ ʩʦʩʝʜʥʠʡ 300 ʣ ʘʢʚʘʨʠʫʤ ʩ ʦʙʱʠʤ ʚʦʜʦʦʙʤʝʥʦʤ. ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʚ ʘʢʚʘ-

ʨʠʫʤʝ ʩ ʤʦʣʦʜʴʶ ʬʦʨʝʣʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʚʝ ʦʩʦʙʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʘʟʚʠʚʰʝʡʩʷ 

ʧʘʪʦʣʦʛʠʠ (ʚʟʜʫʪʳʡ ʢʠʰʝʯʥʠʢ, ʚʳʧʷʯʠʚʘʥʠʝ ʘʥʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʢʦʞʥʳʝ ʧʦʨʘ-

ʞʝʥʠʷ). ɼʘʥʥʳʭ ʦʩʦʙʝʡ ʫʤʝʨʪʚʠʣʠ ʚ ʩʫʩʧʝʥʟʠʠ ʛʚʦʟʜʠʯʥʦʛʦ ʤʘʩʣʘ, ʚʟʷʣʠ ʫ ʥʠʭ 

ʤʘʟʢʠ ʩ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʣʘʚʥʠʢʦʚ ʠ ʢʦʞʠ ʠ ʩʜʝʣʘʣʠ ʧʦʩʝʚʳ ʩ ʢʦʞʠ ʥʘ 

ʪʚʝʨʜʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ TYES ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʫʣʴʪʠʚʘʮʠʝʡ ʧʨʠ 15Áʉ ʚ ʪʝ-

ʯʝʥʠʝ 48 ʯʘʩʦʚ. ʆʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ ʢ ʧʨʦ-

ʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ in vitro ʥʘ ʪʚʝʨʜʦʡ ʩʨʝʜʝ TYES ʧʦ 

ʤʝʪʦʜʫ ʧʦʜʙʦʨʘ ʥʘʠʤʝʥʴʰʝʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [5]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʄʝʪʘʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ ʚʦʩʧʘʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʘʥʘʣʴʥʦʛʦ ʩʬʠʥʢʪʝʨʘ ʚʳʷʚʠʣ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʤʠʢʨʦʬʣʦʨʝ ʙʦʣʴʥʳʭ ʬʦʨʝʣʝʡ ʠʟ ʨ. ɸʥʛʘʨʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

Flavobacterium psychrophilum, ʭʦʣʦʜʦʣʶʙʠʚʦʡ ʙʘʢʪʝʨʠʠ, ʚʦʟʙʫʜʠʪʝʣʷ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʦʡ çʙʦʣʝʟʥʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳè (Cold-Water Disease) [7]. ʇʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʦʪʝʢʘʣʦ ʥʝ ʪʠʧʠʯʥʦ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʦʞʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʠ ʥʝʢʨʦʟ ʪʢʘʥʝʡ, ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʜʣʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʩʝʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʠʟ ʢʠʰʝʯʥʠʢʘ ʙʦʣʴʥʳʭ ʨʳʙ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʫʣʴʪʠʚʘʮʠʝʡ 

ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (15Áʉ) ʚʳʷʚʠʣ ʨʘʟʨʘʩʪʘʥʠʝ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ ʞʝʣʪʦʛʦ 

ʮʚʝʪʘ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʪʠʧʠʯʥʦʡ ʜʣʷ Flavobacterium psychrophilum. 

ʇʨʠ ʵʪʦʤ ʧʦʤʝʱʝʥʠʝ ʟʜʦʨʦʚʦʡ ʤʦʣʦʜʠ ʬʦʨʝʣʠ ʚ ʚʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʩʦ-

ʜʝʨʞʘʣʠʙʦʣʴʥʳʭ ʨʳʙ ʠʟ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʫ ʥʝʢʦʪʦʨʳʭ 

ʦʩʦʙʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʪʠʧʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʬʣʘʚʦʙʘʢʪʝʨʠʦʟʘ, ʪʘʢʠʤʠ ʢʘʢ ʙʝʣʝ-

ʩʘʷ ʦʢʨʘʩʢʘ, ʤʘʩʩʠʚʥʳʝ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ ʠ ʧʦʪʝʨʷ ʯʝʰʫʠ (ʈʠʩ.2ʘ,ʙ).  

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʧʨʝʧʘʨʘʪʳ ʤʘʟʢʦʚ ʢʦʞʠ ʟʘʙʦʣʝʚʰʝʡ ʤʦʣʦʜʠ 

ʨʳʙ ʚʳʷʚʠʣʠ ʚʳʩʦʢʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ   ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʧʘʣʦʯʢʘʤʠ (ʈʠʩ.2ʛ). ʇʦʩʝʚ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚʳʷʚʠʣ ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʣʦʥʠʡ 
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ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʪʠʧʠʯʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ  Flavobacterium sp. (ʈʠʩ.2ʚ) ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Flavobacterium [2].  

 

 
ʈʠʩ. 2. ʄʦʣʦʜʴ ʬʦʨʝʣʠ ʟʘʨʘʞʝʥʥʘʷ Flavobacterium psychrophilum  

ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩ ʬʦʨʝʣʴʶ ʩ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ ʘ) ʦʙʱʠʡ ʚʠʜ,  

ʙ) ʢʦʞʥʳʝ ʧʦʨʘʞʝʥʠʷ ʠ ʯʘʩʪʠʯʥʳʡ ʥʝʢʨʦʟ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ,  

ʚ) ʢʦʣʦʥʠʠ Flavobacterium sp. ʛ) ʧʘʣʦʯʢʘ Flavobacterium sp. (ʧʦʩʝʚ ʩ ʢʦʞʠ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʣʘ 

ʥʘʤ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʫ ʬʦʨʝʣʠ ʠʟ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨ. ɸʥʛʘʨʘ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ çʙʦʣʝʟʥʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳè ð F. psychrophilum. 

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ ʩ ʮʝ-

ʣʴʶ ʧʦʜʙʦʨʘ ʚʦʟʤʦʞʥʦʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʣʝʯʝʥʠʷ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʜʙʦʨ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (MIC) ʘʥʪʠʙʠʦʪʠʢʦʚ (ʨʠʩ. 3) [5]. 

 

 
ʈʠʩ. 3. ʆʮʝʥʢʘ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʨʦʩʪ F.  

psychrophilum; ʘ) ʆʢʩʠʪʝʪʨʘʮʠʢʣʠʥ; ʙ) ɸʧʨʘʤʠʮʠʥ; ʩ) ʂʘʥʘʤʠʮʠʥ;  

ʂ+ ð ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʥʦ ʙʝʟ ʘʥʪʠʙʠʦʪʠʢʘ,  

ʂ- ð  ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ, ʙʝʟ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʙʝʟ ʘʥʪʠʙʠʦʪʠʢʘ;  

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ mg/ml 



80 

 ɹʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʘʥ-

ʪʠʙʠʦʪʠʢʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʣʘʚʦʙʘʢʪʝʨʠʦʟʘ [4] 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʢʘʥʘʤʠʮʠʥ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʘʢʚʘʨʠ-

ʫʤʠʩʪʠʢʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʘʢʪʝʨʠʡ, ʠ ʘʧʨʘʤʠʮʠʥ ð ʘʥʪʠ-

ʙʠʦʪʠʢ ʰʠʨʦʢʦʛʦ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʰʪʘʤʤʘ F. psychrophilum ʦʪʩʫʪʩʪʚʫʝʪ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʯʪʦ 

ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʘʥʪʠʙʠʦʪʠʢʦʤ ʜʣʷ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʟʚʘʥʥʦʛʦ ʜʘʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩ. 3). 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʳʙʦʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʜʦʝʤʘ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʦʩʦʩʝʚʳʝ ʨʳʙʳ ʷʚʣʷʶʪʩʷ ʭʦʣʦʜʦʣʶʙʠʚʳʤʠ, ʩʣʠʰʢʦʤ ʥʠʟʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʧʠʪʘʥʠʷ, ʟʘʤʝʜʣʝʥʠʶ 

ʨʦʩʪʘ ʨʳʙ ʠ ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʭʦʣʦʜʦʣʶʙʠ-

ʚʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ, ʤʦʞʝʪ ʥʘʯʘʪʴ ʟʘʭʚʘʪʳ-

ʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʳ ʨʳʙ, ʧʝʨʝʭʦʜʷ ʠʟ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʚ ʧʘʪʦʛʝʥʥʫʶ. ʄʳ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʝʣʝʚʳʝ ʭʦʟʷʡʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨ. ɸʥʛʘʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ 

ʢʦʪʦʨʦʡ ʥʝ ʧʨʦʛʨʝʚʘʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʘʢʦʡ ʧʨʦʙʣʝʤʦʡ ʢʘʢ çʙʦ-

ʣʝʟʥʴ ʭʦʣʦʜʥʦʡ ʚʦʜʳè, ʚʳʟʚʘʥʥʦʡ ʚʦʟʙʫʜʠʪʝʣʝʤ F. psychrophilum. ʄʳ ʧʦʜʦʙʨʘʣʠ 

ʜʝʡʩʪʚʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʝʯʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʘʢ ʢʘʢ ʧʘʪʦʛʝʥʥʦʩʪʴ ʜʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʵʢʦʣʦʛʠʝʡ, ʚ ʫʩʣʦʚʠʷʭ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨ. 

ɸʥʛʘʨʘ ʣʝʯʝʥʠʝ ʨʳʙ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʴ ʚʨʝʤʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦ-

ʙʣʝʤʳ. ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʜʘʥʥʦʛʦ ʚʦʜʦʝʤʘ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʷʚʣʷ-

ʝʪʩʷ ʩʝʣʝʢʮʠʷ ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʧʦʧʫʣʷʮʠʡ ʨʳʙ ʠʣʠ ʠʭ ʚʘʢʮʠʥʘʮʠʷ ʦʪ ʩʧʝʮʠʬʠʯʥʳʭ 

ʤʝʩʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʬʦ-

ʨʝʣʠ  ʚʦ ʠʟʙʝʞʘʥʠʝ ʵʧʠʟʦʦʪʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʨʳʚʫ ʟʜʦʨʦʚʴʷ ʧʦʧʫʣʷʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʦʨʯʝ ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʨʳʙʦʭʦʟʷʡʩʪʚ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ (ʧʨʦʝʢʪ ˉ 20-66-

47012) ʩʦʚʤʝʩʪʥʦ ʩ ʀʨʢʫʪʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. 
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʩʝʟʦʥʥʳʭ ʛʨʫʧʧ ʢʦʣʦʚʨʘʪʦʢ ʚ ʧʝʣʘʛʠʘʣʠ ʖʞʥʦʛʦ ɹʘʡʢʘʣʘ ʚ ʩʣʦʝ 0-50 ʤ ʚ 2020 ʛ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ, ʝʞʝʥʝ-

ʜʝʣʴʥʳʭ ʩʙʦʨʦʚ ʧʨʦʙ ʩʝʪʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʘ 2020 ʛʦʜ. ʉʪʘʥʮʠʷ ʦʪʙʦʨʘ ʧʨʦʙ 

(ʊʦʯʢʘ ˉ 1) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ɹʘʡʢʘʣʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,7 

ʢʤ ʦʪ ʙʝʨʝʛʘ (51Ü52'48'' ʩ.ʰ.; 105Ü05'02'' ʚ.ʜ.) ʥʘʜ ʛʣʫʙʠʥʦʡ ʦʢʦʣʦ 800 ʤ ʧʨʦʪʠʚ 

ʙʠʦʩʪʘʥʮʠʠ ʅʀʀ ʙʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʀɻʋè (ʧʦʩ. ɹʦʣʴʰʠʝ ʂʦʪʳ). ʆʨʫʜʠʝʤ 
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ʣʦʚʘ ʩʣʫʞʠʣʘ ʧʣʘʥʢʪʦʥʥʘʷ ʩʝʪʴ ɼʞʝʜʠ [8]. ʆʙʣʘʚʣʠʚʘʣʠ ʩʣʦʡ 0-50 ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʬʨʘʢʮʠʷʤ: 50-25, 25-10, 10-0 ʤ. 

ʂʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [9]. ʉʫʤʤʘʨ-

ʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʦʮʝʥʠʚʘʣʠ ʚ ʪʳʩ. ʵʢʟ. ʤ2. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʨʠʥʷʪʳʝ ʚ ʙʘʡʢʘʣʦʚʝʜʝʥʠʠ ʦʧʨʝʜʝʣʠʪʝʣʠ [1]. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠ-

ʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʄ.ʄ. ʂʦʞʦʚʫ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʩʦʩʪʘʚ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʛʨʫʧʧʳ ʚ 2020 ʛ. ʚʭʦʜʠʣʠ ʯʝʪʳʨʝ ʚʠʜʘ ʢʦʣʦʚʨʘʪʦʢ: 

Kellicottia longispina Kellicot, 1879, Keratella quadrata Muller, 1786, Keratella 

cochlearis Gosse, 1851 ʠ Filinia terminalis Plate, 1886. ʇʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨ-

ʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʢʘʢ ʠ ʚ 2017-2018 ʛʛ. [4] ʧʨʝʦʙʣʘʜʘʣʘ K. quadrata (223,88Ñ3,99 

ʪʳʩ. ʵʢʟ. ʤ2). 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʦ ʪʨʠ ʧʠʢʘ (ʨʠʩ. 1 ɸ). ʄʘʢʩʠ-

ʤʘʣʴʥʳʡ ʦʙʱʠʡ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʦʩʝʥʴʶ (7246,33Ñ48,26 

ʪʳʩ. ʵʢʟ. ʤ2) ʪʘʢ ʞʝ, ʢʘʢ ʚ 2017 ʠ 2019 ʛʛ. [4] ʄʝʥʴʰʠʝ ʤʘʢʩʠʤʫʤʳ ʯʠʩʣʝʥʥʦʩʪʠ 

ʦʪʤʝʯʘʣʠʩʴ ʧʦʟʜʥʠʤ ʣʝʪʦʤ. 
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ʈʠʩ. 1. ɸ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʛʨʫʧʧʳ ʚ 2020 ʛ.; 

ɹ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʣʦʷ 0-50 ʤ ʚ 2020 ʛ. 

 

ʇʝʨʠʦʜ ʨʘʥʥʝʛʦ ʣʝʪʘ 2020 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ, ʦʙʱʠʝ ʩʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʫʛʣʦ-

ʛʦʜʠʯʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʥʝʚʳʩʦʢʠʝ. ʇʦʟʜʥʠʤ ʣʝʪʦʤ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʚʦʜʳ (ʨʠʩ. 2 ɹ), ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʩʝʟʦʥ ʥʘʙʣʶʜʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʢʦʣʦʚʨʘʪʦʢ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 679,62Ñ298,22 ʪʳʩ. ʵʢʟ. ʤ2, 

ʯʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2018 ʛ., ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤ-

ʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2019 ʛ. [4]. 

ʃʝʪʥʝ-ʦʩʝʥʥʷʷ ʛʨʫʧʧʘ ʢʦʣʦʚʨʘʪʦʢ ʚ 2020 ʛ. ʥʘʩʯʠʪʳʚʘʝʪ ʩʝʤʥʘʜʮʘʪʴ ʚʠʜʦʚ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʙʦʛʘʪʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʯʝʤ ʚ 2017ï2019 ʛʛ. [4]. ʇʦ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʩʫʤʤʘʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʣʠʜʠʨʫʝʪ Synchaeta stylata Wierzejski, 

1893 (136,24Ñ2,67 ʪʳʩ. ʵʢʟ. ʤ2), ʚ 2017-2019 ʛʛ. ʜʘʥʥʳʡ ʚʠʜ ʪʘʢʞʝ ʷʚʣʷʣʩʷ ʧʨʝʦʙ-

ʣʘʜʘʶʱʠʤ [4]. 

ɺ ʜʠʥʘʤʠʢʝ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʢʦʣʦʚʨʘʪʦʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʨʠ ʤʘʢʩʠʤʫʤʘ ʯʠʩ-

ʣʝʥʥʦʩʪʠ (ʨʠʩ. 2 ɸ). ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʠʢ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

(5641,65Ñ60,62 ʪʳʩ. ʵʢʟ. ʤ2) ʧʨʠʰʝʣʩʷ ʥʘ ʦʩʝʥʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʳʯʥʦ ʠʭ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʪʦ [2, 4]. ɼʚʝ ʜʨʫʛʠʝ ʚʩʧʳʰʢʠ ʪʝʧʣʦʣʶʙʠʚʦʡ 

ʛʨʫʧʧʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʦʟʜʥʠʤ ʣʝʪʦʤ ʠ ʪʘʢʞʝ ʦʩʝʥʴʶ. 
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ʈʠʩ. 2. ɸ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʢʦʣʦʚʨʘʪʦʢ ʚ 2020 ʛ.; 

ɹ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʣʦʷ 0-50 ʤ ʚ-2020 ʛ. 

 

ɺ 2020 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ ʧʦʟʜʥʠʤ ʣʝʪʦʤ 

(ʨʠʩ. 2 ɹ), ʘ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʢʦʣʦʚʨʘʪʢʠ ʜʦʩʪʠʛʘʶʪ ʥʘʠʙʦʣʴʰʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 

399,64Ñ233,74 ʪʳʩ. ʵʢʟ. ʤ2, ʯʪʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ ʛʦʜʘ [4]. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʝʡ ʛʨʫʧʧʳ ʚ 2020 ʛ. ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʚʷʪʴʶ ʚʠʜʘʤʠ 

ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ 2017-2019 ʛʛ. [4]. ʂʦʤʧʣʝʢʩ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ 

ʢʦʣʦʚʨʘʪʦʢ ʧʦʧʦʣʥʠʣʩʷ ʚʠʜʘʤʠ Synchaeta prominula Kutikova & Vassiljeva, 1982, 

Synchaeta sp. sp. ʉʨʝʜʠ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʢʦʣʦʚʨʘʪʦʢ ʧʨʝʦʙʣʘʜʘʝʪ Notholca inter-

media Voronkov, 1917, ʢʘʢ ʠ ʚ 2017-2019 ʛʛ. [3, 4]. ɽʸ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 384,25Ñ130,86 ʪʳʩ. ʵʢʟ. ʤ2, ʘ ʜʦʣʷ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʳ ð 

94,7%. 

ɺ 2020 ʛ. ʧʝʨʚʘʷ ʢʨʫʧʥʘʷ ʚʩʧʳʰʢʘ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝ-

ʚʝʩʝʥʥʝʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʦʟʜʥʝʡ ʚʝʩʥʳ (ʨʠʩ. 3 ɸ), ʢʦʛʜʘ ʥʘʩʪʫʧʘ-

ʝʪ ʧʝʨʠʦʜ ʛʦʤʦʪʝʨʤʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 3,6-4 ÁC (ʨʠʩ. 3 ɹ). ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 

ʜʘʥʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʩʷ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ ʛʦʜʘ [4]. ɺʪʦʨʦʡ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦ-

ʢʠʡ ʦʙʱʠʡ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (2050,45Ñ77,81 ʪʳʩ. ʵʢʟ. ʤ2) ʦʪʤʝʯʘʝʪʩʷ ʨʘʥ-

ʥʠʤ ʣʝʪʦʤ, ʯʪʦ ʧʦʟʞʝ, ʯʝʤ ʚ 2017ï2019 ʛʛ. [4]. 

 

 
ɸ ɹ 

ʈʠʩ. 3. ɸ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ ʢʦʣʦʚʨʘʪʦʢ ʚ 2020 ʛ.;  

ɹ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʣʦʷ 0-50 ʤ ʚ 2020 ʛ. 
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ɺ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʝʡ ʛʨʫʧʧʳ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʤʤʘʨʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʡ ʚʝʩʥʳ (ʨʠʩ. 3 ɸ). 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʘʜ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ ʬʦʥʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʢʨʳʪʳʭ ʚʦʜ ɹʘʡʢʘʣʘ. ʅʠʟʢʘʷ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚ 

2020 ʛ. ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ ʚʠʜʦʚ. ʇʦ-

ʭʦʞʠʝ ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʚ ʦʟ. ʇʣʝʱʝʝʚʦ ʚ 2014ï2016 ʛʛ. [5]. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ ʢʦʣʦʚʨʘʪʦʢ ʚ 2020 ʛ. 

(405,87Ñ136,69 ʪʳʩ. ʵʢʟ. ʤ2) ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. 

(23,43Ñ6,72 ʪʳʩ. ʵʢʟ. ʤ2) [4]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʨʝʜʠ ʪʨʝʭ ʩʝʟʦʥʥʳʭ ʛʨʫʧʧ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʩʫʤʤʘʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝ-

ʚʘʣʠʨʫʶʪ ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʢʦʣʦʚʨʘʪʢʠ. ʅʘʠʤʝʥʴʰʠʡ ʚʢʣʘʜ ʚ ʯʠʩʣʝʥʥʦʩʪʴ ʚʥʦʩʠʪ 

ʣʝʪʥʝ-ʦʩʝʥʥʷʷ ʛʨʫʧʧʘ, ʥʦ ʝʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʯʪʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʟʠʤ-

ʥʝ-ʚʝʩʝʥʥʠʤʠ ʢʦʣʦʚʨʘʪʢʘʤʠ. ɺ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʥʘʠʤʝʥʴʰʠʡ ʚʢʣʘʜ ʚ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʚʥʦʩʠʣʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʷʷ ʛʨʫʧʧʘ. 

ɼʣʷ 2020 ʛ. ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʣʦʚʨʘʪʦʢ. ɼʘʥʥʳʡ 

ʛʦʜ ʧʨʠʤʝʯʘʪʝʣʝʥ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚ ʧʝʣʘʛʠʘʣʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʝʡ 

ʛʨʫʧʧʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ N. intermedia. ʃʝʪʥʝ-ʦʩʝʥʥʠʝ ʢʦʣʦʚʨʘʪʢʠ ʪʘʢʞʝ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʚʨʝʤʝʥʝʤ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʫʤʘ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʦʜʜʝʨʞʘʥʦ ʧʨʦʝʢʪʘʤʠ ˉ FZZE-2020-0023 ʠ 

ˉ FZZE-2020-0026 ʄʠʥʠʩʪʝʨʩʪʚʘ ɺʳʩʰʝʛʦ ʆʙʨʘʟʦʚʘʥʠʷ ʠ ʅʘʫʢʠ ʈʌ, ʌʦʥʜʦʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʢʣʘʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ çʆʟʝʨʦ ɹʘʡ-

ʢʘʣè ˉ 02-3/34. 
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ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ 

ʈʦʩʩʠʷ, 670000 ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʤʦʣʠʥʘ, 24ʘ 

 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʯʘʩʪʠʝ ʜʚʫʭ ʚʠʜʦʚ ʩʦʨʦʢ ð ʛʦʣʫʙʦʡ (Cyanop-

ica cyanus) ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pica pica) ð ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ. ɺ ʩʪʨʫʢ-

ʪʫʨʝ ʥʘʩʝʣʝʥʠʷ ʚʨʘʥʦʚʳʭ ʩʦʨʦʢʠ, ʚʤʝʩʪʝ ʩ ʯʝʨʥʦʡ ʚʦʨʦʥʦʡ, ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ, ʦʩʚʘʠʚʘʷ ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦʪʨʘʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʫʨʙʦʣʘʥʜʰʘʬ-

ʪ rð ʦʪ ʚʦʙʨʘʥʥʳʭ ʣʝʩʥʳʭ ʠ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦ ʧʦʣʥʦʩʪʴʶ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠ-

ʣʳʭ ʢʚʘʨʪʘʣʦʚ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʵʪʠ ʚʠʜʳ 

ʚʨʘʥʦʚʳʭ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʛʦʨʦʜʩʢʠʤ ʣʘʥʜʰʘʬʪʘʤ. ʂ ʘʜʘʧʪʘʮʠʷʤ 

ʩʦʨʦʢ ʢ ʫʨʙʦʣʘʥʜʰʘʬʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʝʝ ʨʘʥʝʝ ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʛʦʨʦʜʝ, ʧʦʩʪʨʦʡʢʫ 

ʛʥʝʟʜ ʥʘ ʜʝʨʝʚʴʷʭ, ʥʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʦʡʤʘʪʝʨʠ-

ʘʣʘ ʛʥʝʟʜ, ʜʠʩʪʘʥʮʠʠ ʚʩʧʫʛʠʚʘʥʠʷ, ʧʠʱʝʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʧʨʠʚʳʢʘʥʠʝ ʢ ʰʫʤʦʚʳʤ 

ʟʘʛʨʷʟʥʝʥʠʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʦʢʘ, ʛʦʣʫʙʘʷ ʩʦʨʦʢʘ, ʛʦʨʦʜ ʋʣʘʥ-ʋʜʵ. 
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Abstract.  The paper considers the participation of two species ð Azure-winged (Cyanopica 

cyanus) and Black-billed  (Pica pica) Magpies ð in the bird population of the Ulan-Ude 

city. In the Ravens population structure Magpies, together with the Carrion Crow (Corvus 

corone), occupy leading positions, settling weakly and strongly anthropogenically trans-

formed urban landscapes ð from harvested forest and steppe areas to fully urbanized resi-

dential quarters and industrial enterprises. It is noted that these species quite successfully 

adapt to urban landscapes. The adaptations of magpies to urban landscapes include earlier 
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nesting in the city, the construction of nests on trees that do not occur in natural conditions, 

changing the building material of nests, the distance of scaring, food preferences, getting 

used to noise pollution of the anthropogenic environment. 

Keywords: Black-billed Magpie, Azure-winged Magpie, Ulan-Ude city. 

ʉʦʨʦʢʠ (Cyanopica cyanus Pall.; Pica pica L.), ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ʩʝʤʝʡʩʪʚʘ ɺʨʘʥʦʚʳʝ, ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʧʪʠʯʴʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʩʝʪʝʡ) ʛʦʨʦʜʩʢʠʭ ʵʢʦ-

ʩʠʩʪʝʤ, ʩʦʩʪʘʚʣʷʷ ʛʨʫʧʧʫ ʦʜʥʠʭ ʠʟ ʩʘʤʳʭ ʦʙʳʯʥʳʭ, ʤʝʩʪʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, 

ʦʩʝʜʣʳʭ ʚʠʜʦʚ ʧʪʠʮ ɿʘʙʘʡʢʘʣʴʷ, ʫʩʧʝʰʥʦ ʦʩʚʦʠʚʰʠʭ ʫʨʙʦʮʝʥʦʟʳ ʚ ʫʨʙʦʣʘʥʜ-

ʰʘʬʪʘʭ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ. ʕʪʠ ʧʪʠʮʳ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝ-

ʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʜʘʚʥʦ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʙʫʨʷʪʩʢʠʭ 

ʦʨʥʠʪʦʣʦʛʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ʎ. ɿ. ɼʦʨʞʠʝʚʘ (ʩʤ. ʦʙʟʦʨ: [1]).  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʨʦʣʠ ʩʦʨʦʢ ʠ 

ʚʨʘʥʦʚʳʭ ʧʪʠʮ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ɿʘʙʘʡʢʘʣʴʷ, ʚ ʪ.ʯ. ʚ ʫʨʙʦ-

ʣʘʥʜʰʘʬʪʘʭ. ʕʪʠ ʧʪʠʮʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦ-

ʤʳʭ, ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʩʝʣʝʥʠʶ ʨʷʜʘ ʨʘʩʪʝʥʠʡ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥ-

ʪʦʤ ʙʠʦʮʝʥʦʟʦʚ, ʧʦʝʜʘʷ ʯʘʩʪʴ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ, ʨʘʟ-

ʥʦʩʷ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [7, 8]. ɻʦʨʦʜ ʋʣʘʥ-ʋʜʵ, ʢʘʢ ʘʨʝʥʘ ʠʟʫʯʝʥʠʷ ʩʠʙʠʨ-

ʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚʨʘʥʦʚʳʭ, ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʦʡ ʤʦʜʝʣʴʶ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʚʠʜʦʚʦʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʧʪʠʮ ʵʪʦʡ ʛʨʫʧʧʳ [2]. ʅʘ ʝʛʦ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʳ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦ-

ʠʩʭʦʜʷʱʠʝ ʚ ʞʠʟʥʠ ʵʪʠʭ ʧʪʠʮ ʚ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʨʝʜʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʦʢʘʭ ʛʥʝʟʜʦʚʘʥʠʷ, ʨʘʟʤʝʱʝʥʠʠ ʛʥʝʟʜ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʛʥʝʟʜ, ʜʠʩʪʘʥʮʠʷ ʚʩʧʫʛʠʚʘʥʠʷ ʠ ʜʨ. [3, 

10]. ʆʜʥʘʢʦ, ʧʨʦʙʣʝʤʘ ʚʨʘʥʦʚʳʭ ʧʪʠʮ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʮʝʣʦʤ, ʠʟʫʯʝʥʠʝ 

ʙʠʦʣʦʛʠʠ (ʵʢʦʣʦʛʠʠ) ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʨʦʣʠ ʩʦʨʦʢ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʥʠʪʦʥʘʩʝʣʝʥʠʷ 

ʫʨʙʦʮʝʥʦʟʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ, ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʪʝʤʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ.  

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘ ʩʢʨʦʤʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶ-

ʜʝʥʠʡ ʠ ʫʯʝʪʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʦʢ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʨʝʜʳʜʫʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

(1982ï2022 ʛʛ.). ʅʘʰ ʤʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʥʘ 5 ʧʦʩʪʦʷʥʥʳʭ ʫʯʝʪʥʳʭ ʤʘʨʰʨʫʪʘʭ, ʧʨʦ-

ʣʦʞʝʥʥʳʭ ʯʝʨʝʟ ʪʠʧʠʯʥʳʝ ʫʯʘʩʪʢʠ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʯʝʣʦ-

ʚʝʢʦʤ ʣʘʥʜʰʘʬʪʦʚ ʚ ʨʷʜʫ ʦʪ ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʭ ʣʝʩʥʳʭ ʠʣʠ ʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʜʦ ʧʦʣʥʦʩʪʴʶ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ. ʄʘʨʰʨʫʪʳ 

ʩʦʩʪʘʚʣʷʣʠ ʦʪ 2 ʜʦ 4 ʢʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʰʠʨʠʥʦʡ ʫʯʝʪʥʦʡ ʧʦʣʦʩʳ. ʇʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʫʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ [4], ʘʜʘʧʪʠʨʫʷ ʠʭ ʢ ʢʦʥ-

ʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʨʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʟʫʘʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʙʠ-

ʥʦʢʣʷ, ʩ ʢʨʘʪʥʦʩʪʴʶ 8ʭ24, ʧʦʣʝʚʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ. ʌʦʪʦʩʲʝʤʢʘ ʚʝʣʘʩʴ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ.  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʝʥʠʡ ʫʯʝʪʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʨʘʟ-

ʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʦʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʛʦʨʦʜʘ (ʟʦʥʳ ʞʠʣʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ð ʩʪʘʨʦʡ, ʤʥʦʛʦʵʪʘʞʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʟʦʥʳ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʦʥʳ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʚʦʜʦʝʤʦʚ ʠ ʠʭ ʧʦʙʝʨʝʞʴʷ, 

ʟʦʥʳ ʚʦʙʨʘʥʥʳʭ ʠ ʠʤ ʧʦʜʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʩʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤʫ  

ʉ. ʃ. ʉʘʥʜʘʢʦʚʦʡ [10] ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ ʛʦʨʦʜʘ.  
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ʉʪʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴ-

ʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘ-

ʢʝʪʘ Statistica 12.0 ʠ ʇʆ Microsoft Excel 2019 ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ɻ. ʌ. ʃʘ-

ʢʠʥʘ [6].  

ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʫʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʧʦʯʪʠ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɺʨʘʥʦʚʳʭ ʦʪʤʝ-

ʯʝʥʳ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʉʦʨʦʢʠ ʧʨʠ ʵʪʦʤ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ (ʧʦ-

ʩʣʝ ʯʝʨʥʦʡ ʚʦʨʦʥʳ) ʧʦʣʦʞʝʥʠʝ ʧʦ ʦʙʠʣʠʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ (ʨʠʩ.).  

 

 
 

ʈʠʩ. ɺʠʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʚʨʘʥʦʚʳʭ ʧʪʠʮ ʛ. ʋʣʘʥ-ʋʜʵ, ʚ % 

 

ʊʘʙʣʠʮʘ 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʨʘʥʦʚʳʭ ʚ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʛ. ʋʣʘʥ-ʋʜʵ  

(1982ï2022 ʛʛ.) 

 
ˉ 

ʧ/ʧ 

ɺʠʜʳ ʧʪʠʮ ʍʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ  

 

1982ï1996 

ʛʛ.* 

1999ï2009 

ʛʛ.** 

2000ï2017 

ʛʛ.*** 

1 ʂʫʢʰʘ ð Perisoreus in-

faustus L. 

- - ɿʘʣ ʈʈʈ 

2 ʉʦʡʢʘ ð Garrulus 

glandarius L. 

- ʕ ɿʘʣ ʈʈ 

3 ɻʦʣʫʙʘʷ ʩʦʨʦʢʘ ð Cy-

anopica cyanus Pall. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

4 ʉʦʨʦʢʘ ð Pica pica L. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

5 ʂʝʜʨʦʚʢʘ ð Nucifraga 

caryocatactes L. 

- ʕ (?-ʘʚʪ.) - - 

6 ʂʣʫʰʠʮʘ ð Pyrrhocorax 

pyrrhocorax L. 

- ʇ (?-ʘʚʪ.) - - 

7 ɼʘʫʨʩʢʘʷ ʛʘʣʢʘ ð Corvus 

dauuricus Pall. 

ɻʥ (ɿʠʤ) ʇ ɻʥ (ɿʠʤ) ʈ 

8 ɻʨʘʯ ð C. frugilegus L. - ʇ  ʇʨ ʈʈ 

9 ʏʝʨʥʘʷ ʚʦʨʦʥʘ ð C. coro-

ne L. 

ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʉʉ 

10 ɺʦʨʦʥ ð C. corax L. ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʈʈ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʭʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ð ɻʥ (ʆʩ) ð ʛʥʝʟʜʷʱʠʡʩʷ, ʦʩʝʜʣʳʡ; ɻʥ 

(ɿʠʤ) ð ʛʥʝʟʜʷʱʠʡʩʷ, ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʠ ʟʠʤʫʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ; ʇʨ ð ʧʨʦʣʝʪʥʳʡ; 
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ɿʘʣ ð ʟʘʣʝʪʥʳʡ;  ʇ ð ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʩʪʦʷʥʥʦ; ʕ ð ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ; ʕ 

(?-ʘʚʪ.) ð ʭʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ʧʦʩʪʘʚʣʝʥ ʧʦʜ ʩʦʤʥʝʥʠʝ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ; ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ð ʉʉ ð ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ; ʉ ð ʦʙʳʯʥʳʡ; ʈ ð ʤʘʣʦʯʠʩʣʝʥʥʳʡ; ʈʈ ð 

ʨʝʜʢʠʡ; ʈʈʈ ð ʦʯʝʥʴ ʨʝʜʢʠʡ. * ð ʧʦ: ɽʰʝʝʚ, ɽʣʘʝʚ, 1991; ** ð ʧʦ: ʉʘʥʜʘʢʦʚʘ, 2008; 

***  ð ʧʦ: ʜʘʥʥʳʤ ɽʣʘʝʚʘ, ʏʫʪʫʤʦʚʘ. 

ʊʘʢ, ʛʥʝʟʜʦʚʳʝ ʢʦʣʦʥʠʠ ʛʦʣʫʙʳʭ ʩʦʨʦʢ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʋʣʘʥ-ʋʜʵ ʨʘʟʤʝʱʘ-

ʶʪʩʷ ʚ ʧʦʡʤʝ ʨ. ʉʝʣʝʥʛʠ ʩ ʛʫʩʪʳʤʠ ʟʘʨʦʩʣʷʤʠ ʜʨʝʚʦʚʠʜʥʦʡ ʠʚʳ, ʯʝʨʝʤʫʭʠ, ʷʙ-

ʣʦʥʴ, ʰʠʧʦʚʥʠʢʘ, ʠʣʴʤʘ, ʪʦʧʦʣʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦ ʙʝʨʝʛʘʤ 

ʨʝʢ, ʥʘ ʦʩʪʨʦʚʘʭ, ʚ ʜʨʝʚʝʩʥʳʭ ʧʦʩʘʜʢʘʭ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʛʦʨʦʜʘ (ʮʝʥʪʨʘʣʴʥʘʷ 

ʫʣʠʮʘ ʛ. ʋʣʘʥ-ʋʜʵ ʜʦ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ çɸʨʙʘʪè, ʪʝʨʨʠʪʦʨʠʷ ɹʫʨʷʪʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʩʦʭʨʘʥʠʣʘʩʴ ʢʦʣʦʥʠʷ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ɹʫ-

ʨʷʪʩʢʦʡ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ (ʩʝʡʯʘʩ 

ɼʅʊ ʠ ʉʅʊ). ʆʙʳʯʥʦ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʝʚʳʩʦʢʘʷ ʠʟ-ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʨʘʯʥʳʭ ʧʘʨ ʩ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ ʥʘ 

ʛʥʝʟʜʦʚʴʷ ʠ ʥʘʯʘʣʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ (0,2ï4,4 ʦʩ/10 ʛʘ), ʚ ʣʝʪʥʠʡ ʧʝʨʠ-

ʦʜ ʦʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 1,3 ʚ ʨʘʡʦʥʘʭ ʜʘʯʥʳʭ ʧʦʩʝʣʢʦʚ ʜʦ 8,1 ʦʩ/10 ʛʘ ʚ ʟʦʥʝ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ð ʦʪ 1,9 ʚ ʨʘʡʦʥʘʭ ʤʘʣʦʵʪʘʞʥʳʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʩʪʨʦʝʥʠʡ ʜʦ 21,8 ʦʩ/10 ʛʘ ʚ ʚʦʙʨʘʥʥʳʭ (ʧʦʡʤʝʥʥʳʭ) ʣʝʩʘʭ [10].   

ʆʙʳʢʥʦʚʝʥʥʘʷ ʩʦʨʦʢʘ ʥʘʩʝʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʛʫʩʪʳʝ ʟʘʨʦʩʣʠ ʠʚ, ʯʝʨʝʤʫʭ, 

ʷʙʣʦʥʴ ʚ ʧʦʡʤʝ ʨ. ʉʝʣʝʥʛʠ, ʙʝʨʝʟʦʚʳʝ ʨʦʱʠ, ʦʧʫʰʢʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʦʩʪʨʦʚʥʳʝ 

ʫʯʘʩʪʢʠ ʣʝʩʘ ʩʨʝʜʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʧʦ ʦʢʨʘʠʥʘʤ ʛʦʨʦʜʘ. ʇʣʦʪʥʦ ʟʘʩʝʣʷʝʪ ʪʠʧʠʯʥʳʝ 

ʜʣʷ ʥʝʝ ʙʠʦʪʦʧʳ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʋʣʘʥ-ʋʜʵ. ɺ ʩʘʤʦʤ 

ʛʦʨʦʜʝ ʛʥʝʟʜʠʪʩʷ ʚ ʣʝʩʦʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ, ʥʘ ʜʝʨʝʚʴʷʭ ʠ ʢʫʩʪʘʨʥʠʢʘʭ ʧʨʠʜʦʨʦʞʥʳʭ 

ʣʝʩʦʧʦʣʦʩ, ʚ ʩʘʜʘʭ ʠ ʧʘʨʢʘʭ. ʕʪʦʪ ʚʠʜ ʦʪʤʝʯʝʥ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʩʣʘʙʦ- ʠ ʩʠʣʴʥʦ-

ʠʟʤʝʥʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʣʦʪʥʦʩʪʴ ʝʸ ʥʘʩʝʣʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʚʝʩʥʦʡ ʦʪ 

1,2 ʚ ʩʪʘʨʳʭ ʤʥʦʛʦʵʪʘʞʢʘʭ ʜʦ 31,9 ʦʩ/10 ʛʘ ʥʘ ʥʘʙʝʨʝʞʥʳʭ, ʣʝʪʦʤ ð ʦʪ 2,5 ʚ ʚʦ-

ʙʨʘʥʥʳʭ ʩʪʝʧʷʭ ʜʦ 10,0 ʦʩ/10 ʛʘ ʚ ʨʘʡʦʥʘʭ ʤʘʣʦʵʪʘʞʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʪʨʦʝ-

ʥʠʡ, ʟʠʤʦʡ ð ʦʪ 1,9 ʚ ʨʘʡʦʥʘʭ ʜʘʯʥʳʭ ʧʦʩʝʣʢʦʚ ʜʦ 16,2 ʦʩ/10 ʛʘ ʚ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ 

[10]. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʫ ʛʦʣʫʙʦʡ ʩʦʨʦʢʠ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʚʦ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʥʝʚʳʩʦʢʘʷ, ʚ ʧʦʩʣʝʛʥʝʟʜʦʚʦʡ ʠ 

ʦʩʝʥʥʠʡ ʢʦʯʝʚʦʡ ʧʝʨʠʦʜʳ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʨʦʢʠ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʩʦʨʦʢʠ ʤʫʩʦʨʥʳʝ ʙʘʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʥʘʭʦʜʷʱʠ-

ʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʩʢʚʝʨʦʚ ʠ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ.  

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʵ ʩʦʨʦʢʠ ð ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʝ 

ʧʪʠʮʳ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʨʦʢ ʦʙʦʠʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦ-

ʚʳʰʝʥʥʦʡ ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʨʝʛʫʣʷʨʥʳʭ ʩʫʪʦʯʥʳʭ ʪʨʦʬʠʯʝʩʢʠʭ 

ʢʦʯʝʚʦʢ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʛʦʨʦʜʘ. ʉ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʦʨʦʢʘʤ ʧʨʠʭʦ-

ʜʠʪʩʷ ʤʠʛʨʠʨʦʚʘʪʴ ʠʟ ʦʢʨʘʠʥ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʩʪʷʛʠʚʘʪʴʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛʦʨʦ-

ʜʘ, ʚ ʩʪʘʨʳʝ ʞʠʣʳʝ ʧʦʩʪʨʦʡʢʠ, ʢʦʪʦʨʳʝ ʠʟʦʙʠʣʫʶʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʳʤʠ ʢʦʨʤʘʤʠ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʦʨʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʛʦʨʦ-

ʜʘ. ʄʝʩʪʘʤʠ ʟʠʤʥʠʭ ʥʦʯʝʚʦʢ ʦʙʳʢʥʦʚʝʥʥʳʭ ʩʦʨʦʢ ʷʚʣʷʶʪʩʷ ʠʚʦʚʳʝ ʟʘʨʦʩʣʠ 

ʥʘʙʝʨʝʞʥʦʡ ʨʨ. ʉʝʣʝʥʛʠ ʠ ʋʜʳ, ʜʘʯʥʳʝ ʧʦʩʝʣʢʠ ɺʝʨʭʥʝʡ ɹʝʨʝʟʦʚʢʠ, ʧʘʨʢʠ ʠ 

ʩʢʚʝʨʳ ʛʦʨʦʜʘ [5, 9]. 

ɺ ʮʝʣʦʤ, ʵʪʠ ʚʠʜʳ ʚʨʘʥʦʚʳʭ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʛʦʨʦʜʩʢʠʤ 

ʣʘʥʜʰʘʬʪʘʤ. ʂ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʩʦʨʦʢ ʢ ʫʨʙʦʣʘʥʜʰʘʬʪʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʙʦʣʝʝ ʨʘʥʝʝ ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʛʦʨʦʜʝ, ʧʦʩʪʨʦʡʢʫ ʛʥʝʟʜ ʥʘ ʜʝʨʝʚʴʷʭ, ʥʝ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʦʡʤʘʪʝʨʠʘʣʘ ʛʥʝʟʜ, ʜʠ-
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ʩʪʘʥʮʠʠ ʚʩʧʫʛʠʚʘʥʠʷ, ʧʠʱʝʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʧʨʠʚʳʢʘʥʠʝ ʢ ʰʫʤʦʚʳʤ ʟʘʛʨʷʟʥʝ-

ʥʠʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ (ʥʘʭʦʜʢʠ ʛʥʝʟʜ ʚʙʣʠʟʠ ʰʢʦʣ, ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʚʜʦʣʴ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ).  
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ɸʥʥʦʪʘʮʠʷ.   

ɺ ʢʫʨʩʝ çʕʢʦʣʦʛʠʠè ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ, ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʀʭ ʠʟʤʝʥʝʥʠʝ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ 

ʠʟʫʯʠʪʴ ʜʘʞʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ, ʥʦ ʧʦʣʥʦ-

ʮʝʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʥʘʛʣʷʜʥʦ ʫʙʝ-

ʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʪʠʮ) ð ʭʦʨʦʰʠʡ ʠʥʜʠʢʘʪʦʨ ʩʦ-

ʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʭʦʜʝ ʵʢʩʢʫʨʩʠʡ ʚʳʷʚʣʷʶʪʩʷ ʜʦʣʷ ʧʣʦʱʘʜʝʡ, ʠʟʤʝ-

ʥʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʋʣʘʥ-ʋʜʵ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʙʨʘʪʴ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʜʦʩʪʫʧʥʳʭ ʤʦʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʣʦ-

ʞʠʪʴ ʫʯʝʪʥʳʝ ʤʘʨʰʨʫʪʳ, ð ʵʪʦ ʧʨʠʛʦʨʦʜʥʳʝ (ʜʘʯʥʳʝ) ʧʦʩʝʣʝʥʠʷ, ʧʘʨʢʠ ʠ ʞʠʣʳʝ 

ʢʚʘʨʪʘʣʳ. ɼʣʷ ʧʨʠʤʝʨʘ ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʦʚ. 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ 

(ʪʨʘʥʩʬʦʨʤʘʮʠʠ), ʫʧʨʦʱʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ, ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦ ʥʦʚʦʝ ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ, ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʨʥʠʪʦʮʝʥʦʟʦʚ. 
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Abstract. In the university course of "Ecology", such population indicators as the number 

and density of animal populations are considered in sufficient detail. Their change depend-

ing on the intensity of the impact of certain anthropogenic factors can be studied even in ur-

ban conditions by organizing a shortïterm, but quite full-fledged field study, as a result of 

which students can clearly see that the population of animals (in particular, birds) is a good 

indicator of the state of urban ecosystems. During the excursions, the proportion of areas 

changed by human economic activity and population density are revealed. To study these 

indicators on the territory of the city (in this case, UlanïUde), it is advisable to choose a 

number of the following available model sites on which accounting routes can be laid ð 
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these are suburban settlements, parks and residential quarters. For example, the paper pre-

sents the results of our route accounting. Changes occurring due to anthropogenic load lead 

to disruption (transformation), simplification of the species composition and population of 

birds, a qualitatively new bird population is formed, which differs from natural ornithoceno-

ses. 

Keywords: ecology, population, species composition, population density, birds, Ulan-Ude 

city. 

 

ʆʩʥʦʚʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʝʛʦ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʂ ʜʨʫʛʠʤ ʚʘʞʥʝʡʰʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʦʪʥʦʩʷʪʩʷ ʜʦʤʠʥʘʥʪʥʦʩʪʴ, ʷʨʫʩʥʦʩʪʴ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʦʬʠ-

ʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ [7, 11]. ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʩʧʝʮʠʘʣʴʥʦ ʠʟʫʯʘʶʪ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʟʦʦʣʦʛʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʩʪʝʡʰʠʝ ʫʯʝʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳ-

ʷʚʠʪʴ ʩʘʤʳʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʦʛʫʪ ʧʨʦʚʝʩʪʠ ʩʪʫ-

ʜʝʥʪʳ, ʠʤʝʶʱʠʝ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ.  

ʅʠʞʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-

ʙʠʦʣʦʛʦʚ (ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ), ʠʟʫʯʘʶʱʠʭ ʵʢʦʣʦʛʠʶ ʚ ʮʠʢʣʝ ʝʩʪʝʩʪʚʝʥ-

ʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ: ʦʙʱʘʷ ʵʢʦʣʦʛʠʷ, ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʵʢʦʣʦʛʠʠ, ʙʠʦ-

ʵʢʦʣʦʛʠʷ, ʛʝʦʵʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʵʢʦʣʦʛʠʷ ʛʦʨʦʜʘ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʜʘʧʪʘʮʠʠ) ʚ ʰʢʦʣʘʭ, ʮʝʥʪʨʘʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʮʝʷʭ, ʛʠʤʥʘʟʠʷʭ, ʢʦʣʣʝʜʞʘʭ.  

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʵʢʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʦʚʝʜʝʥʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ, ʥʦ ʚʧʦʣʥʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʥʘʫʯʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʥʘʛʣʷʜʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʪʠʮ) ð ʭʦʨʦʰʠʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʵʪʦʤ ʩʣʫʞʘʪ ʜʦʣʷ ʧʣʦʱʘʜʝʡ, 

ʠʟʤʝʥʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʋʣʘʥ-ʋʜʵ) 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʣʦʞʠʪʴ ʫʯʝʪʥʳʝ 

ʤʘʨʰʨʫʪʳ. ɺ ʛ. ʋʣʘʥ-ʋʜʵ ʵʪʦ ʧʨʠʛʦʨʦʜʥʳʝ (ʜʘʯʥʳʝ) ʧʦʩʝʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ɹʦʛʦ-

ʨʦʜʩʢʠʡ, ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʩʪʨʦʚʘ, ʘʵʨʦʧʦʨʪ ʛ. ʋʣʘʥ-ʋʜʵ ʠ ʜʨ.), ʢʨʫʧʥʳʝ ʮʝʥ-

ʪʨʘʣʴʥʳʝ ʧʘʨʢʠ (ʥʘʧʨʠʤʝʨ, ʧʘʨʢ ʠʤ. ʆʨʝʰʢʦʚʘ, ʧʘʨʢ ʠʤ. ɾʘʥʘʝʚʘ (ʧʦʩ. ɸʚʠʘʟʘ-

ʚʦʜ), çʖʙʠʣʝʡʥʳʡè) ʠ ʞʠʣʳʝ ʢʚʘʨʪʘʣʳ. ɽʩʣʠ ʞʝ ʚ ʛʦʨʦʜʝ ʥʝʪ ʧʘʨʢʦʚ, ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʫʯʝʪʥʳʡ ʤʘʨʰʨʫʪ ʚ ʧʨʠʛʦʨʦʜʥʦʤ ʣʝʩʫ, ʧʦ ʫʣʠʮʘʤ ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ 

ʧʦ ʢʨʫʧʥʦʤʫ ʦʟʝʣʝʥʝʥʥʦʤʫ ʢʣʘʜʙʠʱʫ. ɼʣʠʥʘ ʤʘʨʰʨʫʪʘ ʥʘ ʢʘʞʜʦʤ ʚʳʙʨʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ (ʞʝʣʘʪʝʣʴʥʦ ʥʝ ʤʝʥʝʝ 3 ʢʤ). 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʤʘʨʰʨʫʪʘ ð ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʯʘʩʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʝʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʢʘʞʜʦʤ ʚʳʙʨʘʥʥʦʤ ʙʠʦʪʦʧʝ ʦʙʱʘʷ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʫʯʝʪʥʳʭ ʨʘʙʦʪ ð 1ï3 ʜʥʷ. ʅʘ ʢʘʞʜʦʤ ʤʘʨʰʨʫʪʝ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ 

ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʦʚʦʜʷʪ ʫʯʝʪʳ ʚʩʪʨʝʪʠʚ-

ʰʠʭʩʷ ʦʩʦʙʝʡ ʚʩʝʭ ʚʠʜʦʚ ʧʪʠʮ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʘʫʜʠʪʦʨ-

ʥʘʷ ʧʦʜʛʦʪʦʚʢʘ (ʠʟʫʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʧʪʠʮ ʧʦ ʧʦʣʝʚʳʤ ʦʧʨʝʜʝʣʠʪʝʣʷʤ [5, 

8, 10], ʘ ʪʘʢʞʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʛʦʣʦʩʦʚ ʧʪʠʮ [1, 6]). ʋʯʝʪʳ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʥʥʠʝ 

ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʢʦʛʜʘ ʧʪʠʮʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʢʘʢ ʚʠʟʫʘʣʴʥʦ, 

ʪʘʢ ʠ ʧʦ ʛʦʣʦʩʘʤ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ (ʘ ʟʘʪʝʤ ʩʫʤʤʠʨʫʝʪʩʷ) ʯʠʩʣʦ ʚʩʝʭ ʦʩʦ-

ʙʝʡ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʇʨʠ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪ-

ʩ̫  ʧʦʣʦʩʘ ʦʙʥʘʨʫʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ɽʝ ʰʠʨʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʭʘ-

ʨʘʢʪʝʨʘ ʧʦʚʝʜʝʥʠʷ ʧʪʠʮʳ, ʩʪʝʧʝʥʠ ʩʣʳʰʠʤʦʩʪʠ ʝʝ ʛʦʣʦʩʘ. ʊʘʢ, ʥʘ ʩʪʝʧʥʳʭ 
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ʫʯʘʩʪʢʘʭ ʫʯʝʪ ʚʦʨʦʙʴʠʥʳʭ ʦʙʳʯʥʦ ʚʝʜʝʪʩʷ ʚ 50- (ʧʦ 25 ʤ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʫʯʝʪ-

ʯʠʢʘ), 100-ʤʝʪʨʦʚʦʡ ʧʦʣʦʩʝ. ɺ ʧʦʣʦʩʝ 300 ʤ ʠ ʙʦʣʝʝ ʫʯʠʪʳʚʘʶʪʩʷ ʢʨʫʧʥʳʝ ʧʪʠ-

ʮ  rð ʞʫʨʘʚʣʠ, ʮʘʧʣʠ, ʜʥʝʚʥʳʝ ʭʠʱʥʠʢʠ, ʢʨʫʧʥʳʝ ʢʫʣʠʢʠ ʠ ʜʨ. ʇʨʠ ʧʦʜʩʯʝʪʘʭ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʘ (ʚ ʜʦʣʷʭ), ʠʣʠ ʧʦʣʥʦʪʘ ʫʯʝʪʘ (ʚ %). 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘ-

ʣʴʷ [4], ʩʦʩʪʘʚʣʷʶʪ: ʜʣʷ ʣʝʩʥʳʭ ʧʝʚʯʠʭ ʧʪʠʮ ʘʢʪʠʚʥʦʩʪʴ ð 0,7 ʠ ʧʦʣʥʦʪʘ ʫʯʝ-

ʪʘ ð 65ï75%. ɿʘʪʝʤ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʇʦ-

ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʤʘʨʰʨʫʪʫ ʩʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʫ, ʘ ʧʦʪʦʤ ʥʘʩʝʣʝʥʠʝ 

ʧʪʠʮ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʩʨʘʚʥʠʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʯʠʩʣʦ ʚʠʜʦʚ, 

ʚʩʪʨʝʯʝʥʥʳʭ ʥʘ ʤʘʨʰʨʫʪʝ, ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ, ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠ-

ʜʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʪʠʮ ʧʦ ʪʨʦʬʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʪʠʮ ʧʦ ʤʝʩʪʘʤ 

ʛʥʝʟʜʦʚʘʥʠʷ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʦʚ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʣʘʥ-ʋʜʵ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʘ. 

 

ʊʘʙʣʠʮʘ 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʭʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ  

ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʬʘʫʥʳ ʛ. ʋʣʘʥ-ʋʜʵ (1982ï2022) 

 
ˉ 

ʧ/ʧ 

ɺʠʜʳ ʧʪʠʮ ʍʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ  

 

1982ï

1996 

ʛʛ.* 

1999ï 

2009 

ʛʛ.** 

2000ï 

2017 

ʛʛ.*** 

1 ɹʦʣʴʰʦʡ ʙʘʢʣʘʥ ð Phalacrocorax 

carbo L. 

- - ʇʨ ʈʈ 

2 ʉʝʨʘʷ ʮʘʧʣʷ ð Ardea cinerea L. - ʕ ʃʝʪ ʈʈ 

3 ɻʦʨʥʳʡ ʛʫʩʴ ð Eulabeia indica 

Lath. 

- - ʇʨ  ʈʈʈ 

4 ʃʝʙʝʜʴ-ʢʣʠʢʫʥ ð Cygnus cygnus 

L. 

- - ʇʨ ʈʈʈ 

5 ʆʛʘʨʴ ð Tadorna ferruginea Pall. ɻʥ? ʇ ɻʥ? ʈʈ 

6 ʂʨʷʢʚʘ ð Anas platyrhynchos L. ɻʥ ʕ ɻʥ ʈʈ 

7 ʏʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ ð A. crecca L. ɻʥ ʕ ɻʥ ʈʈ 

8 ʉʝʨʘʷ ʫʪʢʘ ð A. strepera L. ɻʥ? ʕ ʇʨ ʈʈ 

9 ʏʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ ð A. querquedula 

L. 

ɻʥ? - ɻʥ? ʈʈʈ 

10 ʆʙʳʢʥʦʚʝʥʥʳʡ ʛʦʛʦʣʴ ð Bucepha-

la clangula L. 

- - ɿʠʤ1 ʈʈ 

11 ɹʦʣʴʰʦʡ ʢʨʦʭʘʣʴ ð M. merganser 

L. 

- - ɿʠʤ1 ʈʈʈ 

12 ʏʝʨʥʳʡ ʢʦʨʰʫʥ ð Milvus migrans 

Bodd. 

ɻʥ? ʇ  ɻʥ ʈʈ 

13 ʇʦʣʝʚʦʡ ʣʫʥʴ ð Circus cyaneus L. - ʕ ɿʘʣ ʈʈʈ 

14 ʊʝʪʝʨʝʚʷʪʥʠʢ ð Accipiter gentilis 

L. 

- ʇ ɿʠʤ ʈʈʈ 

15 ʇʝʨʝʧʝʣʷʪʥʠʢ ð A. nisus L. ɻʥ ʇ ɻʥ 

(ɿʠʤ) 

ʈʈ 

16 ɿʠʤʥʷʢ ð Buteo lagopus Pont. ɿʠʤ ʕ ɿʠʤ ʈʈʈ 

17 ʄʦʭʥʦʥʦʛʠʡ ʢʫʨʛʘʥʥʠʢ ð B. hemi-

lasius Temm. 

- ʇ ɿʠʤ ʈʈʈ 
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18 ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ ð Haliaeetus al-

bicilla L. 

- - ʇʨ ʈʈʈ 

19 ʉʘʧʩʘʥ ð Falco peregrinus Tunst. - ʕ (?-

ʘʚʪ.) 

- - 

20 ʏʝʛʣʦʢ ð F. subbuteo L. ɻʥ ʇ ɻʥ 

(ɿʠʤ) 

ʈʈ 

21 ɼʝʨʙʥʠʢ ð F. columbarius L. ɻʥ 

(ɿʠʤ) 

ʕ ɻʥ? 

(ɿʠʤ) 

ʈʈʈ 

22 ʂʦʙʯʠʢ ð F. vespertinus L. ɿʘʣ (?-

ʘʚʪ.) 

- - - 

23 ɸʤʫʨʩʢʠʡ ʢʦʙʯʠʢ ð F. amurensis 

Radde 

ɻʥ ʕ ɻʥ? ʈʈʈ 

24 ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʫʩʪʝʣʴʛʘ ð F. tin-

nunculus L. 

ɻʥ  ʇ ɻʥ 

(ɿʠʤ) 

ʈ 

25 ʈʷʙʯʠʢ ð Tetrastes bonasia L. - ʕ ɻʥ? 

(ʆʩ) 

ʈʈʈ 

26 ɹʦʨʦʜʘʪʘʷ ʢʫʨʦʧʘʪʢʘ ð Perdix 

dauuricae Pall. 

ɻʥ (ʆʩ) ʇ ɻʥ? 

(ʆʩ) 

ʈʈ 

27 ʇʝʨʝʧʝʣ ð Coturnix coturnix L. ɻʥ? - - ʈʈʈ 

28 ʉʝʨʳʡ ʞʫʨʘʚʣʴ ð Grus grus L. - - ɻʥ2 ʈʈ 

29 ʂʘʥʘʜʩʢʠʡ ʞʫʨʘʚʣʴ ð G. canaden-

sis L. 

- - ɿʘʣ2 ʈʈʈ 

30 ɼʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ ð G. vipio Pall. - - ɿʘʣ2 ʈʈʈ 

31 ʏʝʨʥʳʡ ʞʫʨʘʚʣʴ ð G. monacha 

Temm. 

- - ɿʘʣ2 ʈʈʈ 

32 ʂʨʘʩʘʚʢʘ ð Anthropoides virgo L. - - ɻʥ2 ʈʈ 

33 ʃʳʩʫʭʘ ð Fulica atra L. - ʇ ʇʨ ʈʈʈ 

34 ɼʨʦʬʘ ð Otis tarda L. - - ɿʘʣ ʈʈʈ 

35 ʄʘʣʳʡ ʟʫʝʢ ð Charadrius dubius 

Scop. 

ɻʥ ʇ ɻʥ ʈʈ 

36 ʏʠʙʠʩ ð Vanellus vanellus L. ɻʥ ʇ ɻʥ ʈʈ 

37 ʏʝʨʥʳʰ ð Tringa ochropus L. - - - - 

38 ʌʠʬʠ ð T. glareola L. ɻʥ ʕ ɻʥ ʈʈ 

39 ʇʦʨʫʯʝʡʥʠʢ ð T. stagnatilis 

Bechst. 

ɻʥ ʕ ɻʥ? ʈʈʈ 

40 ʇʝʨʝʚʦʟʯʠʢ ð Actitis hypoleucos L. ɻʥ ʇ ɻʥ ʈ 

41 ʆʟʝʨʥʘʷ ʯʘʡʢʘ ð Larus ridibundus 

L. 

- ʕ ʇʨ ɻʥ? ʈ 

42 ʍʦʭʦʪʫʥʴʷ ð L. cachinans Pall. -  ʕ ʇʨ 

(ʃʝʪ) 

ʈ 

43 ʉʠʟʘʷ ʯʘʡʢʘ ð L. canus L. - ʇ ʇʨ 

(ʃʝʪ) 

ʉ 

44 ɹʝʣʦʢʨʳʣʘʷ ʢʨʘʯʢʘ ð Chlidonias leu-

copterus Temm. 

- - ʇʨ ʈʈ 

45 ʏʝʛʨʘʚʘ ð Hydroprogne caspia Pall. - - ɿʘʣ2 ʈʈʈ 

46 ʈʝʯʥʘʷ ʢʨʘʯʢʘ ð Sterna hirundo L. - ʇ ʇʨ ɻʥ? ʉ 

 47 ʉʠʟʳʡ ʛʦʣʫʙʴ ð Columba livia 

Gmel. 

ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʉʉ 

48 ʉʢʘʣʠʩʪʳʡ ʛʦʣʫʙʴ ð C. rupestris 

Pall. 

ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʉ 

49 ɹʦʣʴʰʘʷ ʛʦʨʣʠʮʘ ð Streptopelia ɻʥ ʕ  ɻʥ  ʉ 
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orientalis Lath. 

50 ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʫʢʫʰʢʘ ð C. cano-

rus L.  

ɻʥ ʕ  ɻʥ  ʉ 

51 ɻʣʫʭʘʷ ʢʫʢʫʰʢʘ ð C. saturatus 

Blyth. 

ɻʥ ʕ  ɻʥ  ʈ 

52 ɹʝʣʘʷ ʩʦʚʘ ð Nyctea scandiaca L. ɿʠʤ ʕ  ɿʠʤ ʈʈʈ 

53 ʋʰʘʩʪʘʷ ʩʦʚʘ ð Asio otus L. ɻʥ (ʆʩ) ʕ  ɻʥ (ʆʩ) ʈ 

54 ɼʦʤʦʚʳʡ ʩʳʯ ð Athene noctua 

Scop. 

- ʕ - ʈʈʈ 

55 ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʦʟʦʜʦʡ ð C. eu-

ropaeus L. 

- ʕ - ʈʈʈ 

56 ɹʝʣʦʧʦʷʩʥʳʡ ʩʪʨʠʞ ð Apus 

pacificus Lath. 

- ʇ ɻʥ  ʉ 

57 ʋʜʦʜ ð Upupa epops L. ɻʥ ʇ ɻʥ  ʈʈ 

58 ɺʝʨʪʠʰʝʡʢʘ ð Junx torquilla L. ɻʥ ʕ ɻʥ ʈʈʈ 

59 ʉʝʜʦʡ ʜʷʪʝʣ ð Picus canus Gmel. - ʕ ɻʥ? 

(ʆʩ) 

ʈʈʈ 

60 ɾʝʣʥʘ ð Dryocopus martius L. - ʕ ɿʘʣ ʈʈʈ 

61 ʇʝʩʪʨʳʡ ʜʷʪʝʣ ð Dendrocopos 

major L. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

62 ɹʝʣʦʩʧʠʥʥʳʡ ʜʷʪʝʣ ð D. leucotos 

Bechst. 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʈʈʈ 

63 ʄʘʣʳʡ ʜʷʪʝʣ ð D. minor L. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʈʈʈ 

64 ɹʝʨʝʛʦʚʘʷ ʣʘʩʪʦʯʢʘ ð Riparia ri-

paria L. 

ɻʥ ʇ ɻʥ ʈʈ 

65 ɹʣʝʜʥʘʷ ʣʘʩʪʦʯʢʘ ð R. diluta Shar. 

et Wyatt 

- ʇ (?-

ʘʚʪ.) 

-  - 

66 ɼʝʨʝʚʝʥʩʢʘʷ ʣʘʩʪʦʯʢʘ ð Hirundo 

rustica L. 

ɻʥ ʇ ɻʥ  ʉʉ 

67 ʈʳʞʝʧʦʷʩʥʠʯʥʘʷ ʣʘʩʪʦʯʢʘ ð H. 

daurica L. 

- ʇ ɻʥ? ʈʈʈ 

68 ɺʦʨʦʥʦʢ ð Delichon urbica L. ɻʥ ʇ ɻʥ ʉ 

69 ʈʦʛʘʪʳʡ ʞʘʚʦʨʦʥʦʢ ð Eremophila 

alpestris L. 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʉ 

70 ʇʦʣʝʚʦʡ ʞʘʚʦʨʦʥʦʢ ð Alauda 

arvensis L. 

ɻʥ ʕ ɻʥ  ʉʉ 

71 ʉʪʝʧʥʦʡ ʢʦʥʝʢ ð Anthus richardi 

Vieill.  

ɻʥ ʇ ɻʥ? ʉ 

72 ʇʷʪʥʠʩʪʳʡ ʢʦʥʝʢ ð A. hodgsoni 

Rich. 

ɻʥ ʕ ɻʥ ʉ 

73 ɾʝʣʪʘʷ ʪʨʷʩʦʛʫʟʢʘ ð Motacilla 

flava L. 

- ʕ ʇʨ ʈ 

74 ɿʝʣʝʥʦʛʦʣʦʚʘʷ ʪʨʷʩʦʛʫʟʢʘ ð ʄ. 

taivana Sw. 

- - ʇʨ ʈʈʈ 

75 ɾʝʣʪʦʛʦʣʦʚʘʷ ʪʨʷʩʦʛʫʟʢʘ ð M. 

citreola Pall. 

ɻʥ? ʕ ʇʨ ʈ 

76 ɻʦʨʥʘʷ ʪʨʷʩʦʛʫʟʢʘ ð M. cinerea 

Tunst. 

ɻʥ ʇ ɻʥ ʈ 

77 ɹʝʣʘʷ ʪʨʷʩʦʛʫʟʢʘ ð M. alba L. ɻʥ ʇ ɻʥ ʉʉ 

78 ʉʠʙʠʨʩʢʠʡ ʞʫʣʘʥ ð Lanius cris-

tatus L. 

- ʇ ɻʥ ʈ 

79 ʉʝʨʳʡ ʩʦʨʦʢʦʧʫʪ ð L. excubitor L.  ɿʠʤ ʕ ɿʠʤ ʈʈʈ 
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80 ʉʝʨʳʡ ʩʢʚʦʨʝʮ ð Sturnus cinera-

ceus Temm. 

- - ʇʨ ʈʈʈ 

81 ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʢʚʦʨʝʮ ð S. vul-

garis L. 

- ʇ ʇʨ ʈʈʈ 

82 ʂʫʢʰʘ ð Perisoreus infaustus L. - - ɿʘʣ ʈʈʈ 

83 ʉʦʡʢʘ ð Garrulus glandarius L. - ʕ ɿʘʣ ʈʈ 

84 ɻʦʣʫʙʘʷ ʩʦʨʦʢʘ ð Cyanopica cy-

anus Pall. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

85 ʉʦʨʦʢʘ ð Pica pica L. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

86 ʂʝʜʨʦʚʢʘ ð Nucifraga caryocat-

actes L. 

- ʕ (?-

ʘʚʪ.) 

- - 

87 ʂʣʫʰʠʮʘ ð Pyrrhocorax pyr-

rhocorax L. 

- ʇ (?-

ʘʚʪ.) 

- - 

88 ɼʘʫʨʩʢʘʷ ʛʘʣʢʘ ð Corvus dauuricus 

Pall. 

ɻʥ 

(ɿʠʤ) 

ʇ ɻʥ 

(ɿʠʤ) 

ʈ 

89 ɻʨʘʯ ð C. frugilegus L. - ʇ  ʇʨ ʈʈ 

90 ʏʝʨʥʘʷ ʚʦʨʦʥʘ ð C. corone L. ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʉʉ 

91 ɺʦʨʦʥ ð C. corax L. ɻʥ (ʆʩ) ʇ  ɻʥ (ʆʩ) ʈʈ 

92 ʉʚʠʨʠʩʪʝʣʴ ð Bombicilla garrulus 

L. 

ɿʠʤ ʇ  ɿʠʤ ʉʉ 

93 ʉʝʨʘʷ ʩʣʘʚʢʘ ð Sylvia communis 

Lath. 

ɻʥ ʕ  ɻʥ ʉ 

94 ʉʣʘʚʢʘ-ʟʘʚʠʨʫʰʢʘ ð S. curruca L. ɻʥ ʇ  ɻʥ ʉ 

95 ʇʝʥʦʯʢʘ-ʪʝʥʴʢʦʚʢʘ ð Phyloscopus 

collibita Vieill. 

- - - - 

96 ʇʝʥʦʯʢʘ-ʪʘʣʦʚʢʘ ð Ph. borealis 

Blas. 

ɻʥ? ʕ ʇʨ ʉ 

97 ɿʝʣʝʥʘʷ ʧʝʥʦʯʢʘ ð Ph. trochiloides 

Sund. 

ɻʥ? ʕ ʇʨ ʉ 

98 ʇʝʥʦʯʢʘ-ʟʘʨʥʠʯʢʘ ð Ph. inornatus 

Blyth. 

ɻʥ? ʕ ʇʨ ʈʈ 

99 ʂʦʨʦʣʴʢʦʚʘʷ ʧʝʥʦʯʢʘ ð Ph. pro-

regulus Pall. 

ɻʥ? ʕ ʇʨ ʈʈʈ 

100 ɹʫʨʘʷ ʧʝʥʦʯʢʘ ð Ph. fuscatus 

Blyth. 

ɻʥ ʇ ɻʥ ʉ 

101 ʊʦʣʩʪʦʢʣʶʚʘʷ ʧʝʥʦʯʢʘ ð Ph. 

schwarzi Radde 

- - ɻʥ? ʈʈ 

102 ʄʘʣʘʷ ʤʫʭʦʣʦʚʢʘ ð F. parva 

Bechst. 

- ʕ ʇʨ ʈʈ 

103 ʉʝʨʘʷ ʤʫʭʦʣʦʚʢʘ ð Muscicapa 

striata Pall. 

- ʕ (?-

ʘʚʪ.) 

- - 

104 ʏʝʨʥʦʛʦʣʦʚʳʡ ʯʝʢʘʥ ð Saxicola 

torquata L. 

- - ɻʥ ʈʈ 

105 ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʘʤʝʥʢʘ ð Oenanthe 

oenanthe L. 

ɻʥ ʇ ɻʥ ʉ 

106 ʂʘʤʝʥʢʘ-ʧʣʝʰʘʥʢʘ ð O. pleschan-

ka Lep. 

ɻʥ ʇ ɻʥ ʈ 

107 ʂʘʤʝʥʢʘ-ʧʣʷʩʫʥʴʷ ð O. isabellina 

Temm. 

ɻʥ ʕ ɻʥ ʉ 

108 ʆʙʳʢʥʦʚʝʥʥʘʷ ʛʦʨʠʭʚʦʩʪʢʘ ð 

Phoenicurus phoenicurus L. 

ɻʥ ʇ ɻʥ ʈ 

109 ʂʨʘʩʥʦʩʧʠʥʥʘʷ ʛʦʨʠʭʚʦʩʪʢʘ ð Ph. - ʕ (?- - - 
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eruthronotus Eversm. ʘʚʪ.) 

110 ʉʠʙʠʨʩʢʘʷ ʛʦʨʠʭʚʦʩʪʢʘ ð Ph. au-

roreus Pall. 

ɻʥ ʇ ɻʥ ʉ 

111 ʉʦʣʦʚʝʡ-ʢʨʘʩʥʦʰʝʡʢʘ ð Luscinia 

calliope Pall. 

ɻʥ ʕ ɻʥ  ʈʈ 

112 ʉʠʥʠʡ ʩʦʣʦʚʝʡ ð L. cyane Pall. ɻʥ ʕ  ɻʥ ʈʈ 

113 ʂʨʘʩʥʦʟʦʙʳʡ ʜʨʦʟʜ ð T. ruficollis 

Pall. 

- ʕ ʇʨ ʈʈ 

114 ʏʝʨʥʦʟʦʙʳʡ ʜʨʦʟʜ ð T. atrogularis 

Jar. 

- ʕ ʇʨ ʈʈ 

115 ɼʨʦʟʜ ʅʘʫʤʘʥʥʘ ð T. naumanni 

Temm. 

- ʕ ʇʨ ʈʈʈ 

116 ɹʫʨʳʡ ʜʨʦʟʜ ð T. eunomus Temm. - ʕ ʇʨ ʈʈ 

117 ʈʷʙʠʥʥʠʢ ð T. pilaris L. ɻʥ 

(ɿʠʤ) 

ʕ ɻʥ 

(ɿʠʤ) 

ʈʈ 

118 ɹʝʣʦʙʨʦʚʠʢ ð T. iliacus L. - ʕ ʇʨ ʈʈʈ 

119 ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʩʠʥʠʮʘ ð Aegitha-

los caudatus L. 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʈʈ 

120 ʆʙʳʢʥʦʚʝʥʥʳʡ ʨʝʤʝʟ ð Remiz 

pendulinus L. 

ɻʥ  ʕ ɻʥ ʈʈʈ 

121 ʏʝʨʥʦʛʦʣʦʚʘʷ ʛʘʠʯʢʘ ð Parus pal-

ustris L. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʈʈ 

122 ɹʫʨʦʛʦʣʦʚʘʷ ʛʘʠʯʢʘ ð P. montanus 

Bald. 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʉ 

123 ʄʦʩʢʦʚʢʘ ð P. ater L. ɻʥ? 

(ʆʩ) 

ʇ ɻʥ? 

(ʆʩ) 

ʈʈ 

124 ɹʝʣʘʷ ʣʘʟʦʨʝʚʢʘ ð P. cyanus Pall. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʈʈ 

125 ɹʦʣʴʰʘʷ ʩʠʥʠʮʘ ð P. major L. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

126 ʆʙʳʢʥʦʚʝʥʥʳʡ ʧʦʧʦʣʟʝʥʴ ð Sitta 

europaea L. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

127 ʆʙʳʢʥʦʚʝʥʥʘʷ ʧʠʱʫʭʘ ð Certhia 

familiaris L. 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʈʈʈ 

128 ɼʦʤʦʚʳʡ ʚʦʨʦʙʝʡ ð Passer domes-

ticus L. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉʉ 

129 ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ ð P. montanus L. ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉʉ 

130 ɺʴʶʨʦʢ ð Fringilla montifringilla 

L. 

- ʕ (?-

ʘʚʪ.)  

- - 

131 ʏʝʨʥʦʛʦʣʦʚʳʡ ʱʝʛʦʣ ð Carduelis 

carduelis L. 

- - ɿʘʣ ʈʈʈ 

132 ʆʙʳʢʥʦʚʝʥʥʘʷ ʯʝʯʝʪʢʘ ð Acanthis 

flammea L. 

ɿʠʤ  ʇ ɿʠʤ ʉ 

133 ʇʝʧʝʣʴʥʘʷ ʯʝʯʝʪʢʘ ð A. horne-

manni Holb. 

ɿʠʤ  ʕ ɿʠʤ ʈʈ 

134 ʆʙʳʢʥʦʚʝʥʥʘʷ ʯʝʯʝʚʠʮʘ ð Carpo-

dacus erytrinus Pall. 

ɻʥ ʇ ɻʥ ʉ 

135 ʉʠʙʠʨʩʢʘʷ ʯʝʯʝʚʠʮʘ ð C. roseus 

Pall. 

- ʕ (?-

ʘʚʪ.)  

- - 

136 ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʯʝʯʝʚʠʮʘ ð Uragus 

sibiricus Pall. 

ɻʥ (ʆʩ) ʇ ɻʥ (ʆʩ) ʉ 

137 ʆʙʳʢʥʦʚʝʥʥʳʡ ʢʣʝʩʪ ð Loxia 

curvirostra L. 

- ʕ ɿʠʤ ʈʈʈ 

138 ɹʝʣʦʢʨʳʣʳʡ ʢʣʝʩʪ ð L. leucoptera - ʕ ɿʠʤ ʈʈʈ 
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Gm. 

139 ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʥʝʛʠʨʴ ð Pyrrhu-

la pyrrhula L. 

- ʇ ɿʠʤ ʈʈ 

140 ʉʝʨʳʡ ʩʥʝʛʠʨʴ ð P. cineracea Cab. - ʕ ɿʠʤ ʈʈʈ 

141 ʆʙʳʢʥʦʚʝʥʥʳʡ ʜʫʙʦʥʦʩ ð Coc-

cothraustes coccothraustes L. 

- ʇ (?-

ʘʚʪ.) 

ɿʠʤ ʈʈʈ 

142 ɹʝʣʦʰʘʧʦʯʥʘʷ ʦʚʩʷʥʢʘ ð Ember-

iza leucocephala Gm. 

ɻʥ ʇ ɻʥ ʉ 

143 ʆʚʩʷʥʢʘ ɻʦʜʣʝʚʩʢʦʛʦ ð E. 

godlewskii Tacz. 

- ʕ ɿʠʤ ʈʈ 

144 ʂʨʘʩʥʦʫʭʘʷ ʦʚʩʷʥʢʘ ð E. cioides 

Brandt 

ɻʥ (ʆʩ) ʕ ɻʥ (ʆʩ) ʈʈ 

145 ʆʚʩʷʥʢʘ-ʨʝʤʝʟ ð E. rustica Pall. ʇʨ ʕ ʇʨ ʈʈ 

146 ʆʚʩʷʥʢʘ-ʢʨʦʰʢʘ ð E. pusilla Pall. ʇʨ ʕ ʇʨ ʈʈ 

147 ʉʝʜʦʛʦʣʦʚʘʷ ʦʚʩʷʥʢʘ ð E. spodo-

cephala Pall. 

ɻʥ ʇ ɻʥ ʈ 

148 ɼʫʙʨʦʚʥʠʢ ð E. aureola Pall.  ɻʥ ʕ ɻʥ ʈʈ 

149 ʇʦʜʦʨʦʞʥʠʢ ð Calcarius lapponi-

cus Brandt 

- ʕ ʇʨ 

(ɿʠʤ) 

ʉ 

150 ʇʫʥʦʯʢʘ ð Plectrophenax nivalis L. - ʕ ɿʠʤ ʈʈ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ:  ʭʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ð ɻʥ ð ʛʥʝʟʜʷʱʠʡʩʷ; ɻʥ? ð ʚʝʨʦʷʪʥʦ 

ʛʥʝʟʜʷʱʠʡʩʷ; ɻʥ2 ð ʛʥʝʟʜʷʱʠʡʩʷ (ʧʦ ʜʘʥʥʳʤ ʦʨʥʠʪʦʣʦʛʘ ʎ.ʎ. ʏʫʪʫʤʦʚʘ); ɻʥ (ɿʠʤ) ð 

ʛʥʝʟʜʷʱʠʡʩʷ, ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʠ ʟʠʤʫʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ; ɻʥ (ʆʩ) ð ʛʥʝʟʜʷʱʠʡʩʷ, 

ʦʩʝʜʣʳʡ; ʃʝʪ ð ʣʝʪʫʶʱʠʡ; ʇʨ ð ʧʨʦʣʝʪʥʳʡ; ʇʨ (ɻʥ) ð ʧʨʦʣʝʪʥʳʡ ʥʘ ʙʦʣʴʰʝʡ ʪʝʨʨʠ-

ʪʦʨʠʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʛʥʝʟʜʷʱʠʡʩʷ; ʇʨ ɻʥ? ð ʧʨʦʣʝʪʥʳʡ ʥʘ ʙʦʣʴʰʝʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʝʨʦʷʪʥʦ ʛʥʝʟʜʷʱʠʡʩʷ; ʇʨ (ɿʠʤ) ð ʧʨʦʣʝʪʥʳʡ, ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʠʥʦʛʜʘ ʟʠʤʫʶʪ; ʇʨ 

(ʃʝʪ) ð ʧʨʦʣʝʪʥʳʡ, ʤʝʩʪʘʤʠ ʣʝʪʫʶʱʠʡ; ɿʠʤ ð ʟʠʤʫʶʱʠʡ; ɿʠʤ1 ð ʟʠʤʫʶʱʠʡ ʥʘ ɻʫʩʠ-

ʥʦʤ ʦʟʝʨʝ ʚ ʨʘʡʦʥʝ ɻʈʕʉ (ʧʦ ʜʘʥʥʳʤ ʕ.ʅ. ɽʣʘʝʚʘ); ɿʘʣ ð ʟʘʣʝʪʥʳʡ;? ð ʭʘʨʘʢʪʝʨ ʧʨʝʙʳ-

ʚʘʥʠʷ ʥʝ ʚʳʷʩʥʝʥ;  ʇ ïʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʩʪʦʷʥʥʦ; ʕ ð ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ; ʕ 

(?-ʘʚʪ.) ð ʭʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ʧʦʩʪʘʚʣʝʥ ʧʦʜ ʩʦʤʥʝʥʠʝ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ; ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʯʠʩʣʝʥʥʦʩʪ ɹð ʉʉ ð ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ; ʉ ð ʦʙʳʯʥʳʡ; ʈ ð ʤʘʣʦʯʠʩʣʝʥʥʳʡ; ʈʈ ð 

ʨʝʜʢʠʡ; ʈʈʈ ð ʦʯʝʥʴ ʨʝʜʢʠʡ.* ð ʧʦ: ɽʰʝʝʚ, ɽʣʘʝʚ, 1991; ** ð ʧʦ: ʉʘʥʜʘʢʦʚʘ, 2008; 

***  ð ʧʦ: ʜʘʥʥʳʤ ɽʣʘʝʚʘ, ʏʫʪʫʤʦʚʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ., ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʬʘʫʥʳ ʛ. ʋʣʘʥ-ʋʜʵ ʚʢʣʶʯʘʝʪ 150 

ʚʠʜʦʚ: ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʫ ʣʝʪʥʠʭ ʛʦʨʦʜʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ ʠ ʧʦʩʪʦʷʥʥʦ ʛʥʝʟʜʷʱʠʭ-

ʩʷ ð 85, ʠʣʠ 56,6% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ; ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʝʱʘʶʱʠʝ, ʚʢʣʶʯʘʷ ʟʘ-

ʣʝʪʥʳʭ, ʧʨʦʣʝʪʥʳʭ ʠ ʟʠʤʫʶʱʠʭ ʧʪʠʮ, ð 53, ʠʣʠ 35,3%. ɿʘʣʝʪʥʳʭ ʚʠʜʦʚ ʚ ʋʣʘʥ-

ʋʜʵ ð 12 (8,1% ʦʪ ʚʩʝʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʨʥʠʪʦʬʘʫʥʳ ʛʦʨʦʜʘ). ʅʘʠʙʦʣʝʝ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʦʪʨʷʜʘʤʠ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʷʚʣʷʶʪʩʷ Passeriformes (85 

ʛʥʝʟʜʷʱʠʭʩʷ ʚʠʜʦʚ; 56,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ), Falconiformes (13; 8,6%), 

Charadrioformes (12; 8,0%), Anseriformes (9; 3,9%) ʠ Piciformes (6; 4,0%). ʅʘ 

ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚ ʧʨʝʦʙʣʘʜʘʶʪ Muscicapidae (17 ʛʥʝʟʜʷʱʠʭʩʷ ʚʠʜʦʚ; 11,3%), 

Silviidae ʠ Emberizidae (ʧʦ 9; 3,9%), Motacillidae (7; 5,4%), Paridae (ʧʦ 6; 4,0%).  

ʗʜʨʦ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʩʦʩʪʘʚʣʷʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʠʥʘʥʪʨʦʧʥʳʝ ʚʠʜʳ ʠ ʧʪʠʮʳ, 

ʫʞʝ ʦʩʚʦʠʚʰʠʝ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠ ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ (ʩʝ-

ʣʠʪʝʙʥʳʝ) ʣʘʥʜʰʘʬʪʳ. ʕʪʦ Columba livia ʠ C. rupestris, Passer domesticus ʠ P. 

montanus, Pica pica, Corvus corone, Motacilla alba. ɼʨʫʛʠʝ ʧʪʠʮʳ ʛʥʝʟʜʷʪʩʷ ʠ 

ʢʦʨʤʷʪʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ, çʚʦʙʨʘʥʥʳʭè ʠ ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ, ʠʩʧʦʣʴ-

ʟʫʷ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʀʟ ʵʪʦʡ ʛʨʫʧʧʳ ʪʠʧʠʯʥʳ Falco tinnuncu-

lus, Dendrocopus major, D. leucotos ʠ D. minor, Phoenicurus auroreus, Parus monta-
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nus ʠ P. major, Carpodacus erythrinus ʠ ʜʨ. ʆʙʠʣʠʝ ʧʦʩʣʝʜʥʠʭ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʤʝʨʘʤʠ ʠ ʩʦʭʨʘʥʥʦʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʣʠʢʘ ʧʦʜʦʙʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. ɼʘʥ-

ʥʘʷ ʛʨʫʧʧʘ ʧʪʠʮ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʛʦʨʦʜʘʭ ʥʝʧʦʩʪʦʷʥʥʦ ʠ ʝʝ ʩʦʩʪʘʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʤʝ-

ʥʷʝʪʩʷ, ʯʪʦ ʠ ʜʝʣʘʝʪ ʝʝ ʠʥʜʠʢʘʪʦʨʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʵʢʩʢʫʨʩʠʡ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ 

ʧʪʠʮ, ʤʝʪʦʜʠʢʦʡ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ. ɹʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʤʝʨʳ 

ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʬʘʫʥʫ ʠ ʥʘʩʝʣʝʥʠʝ 

ʧʪʠʮ: ʩʦʢʨʘʱʘʝʪʩʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʚ ʮʝʣʦʤ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʦʨʥʠʪʦʮʝʥʦʟʘ 

(ʩʤ. ʪʘʙʣ.). ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʦʭʨʘʥʝ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʧʪʠʮ.  
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414056, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ɸʩʪʨʘʭʘʥʴ, ʫʣ. ʊʘʪʠʱʝʚʘ, ʜ.16 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʟʦʪʬʠʢʩʘʮʠʠ 12 ʢʦʣʣʝʢ-

ʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʨʠʟʦʩʬʝʨʥʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ ʥʘ ʧʣʦʪʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ 12 ʰʪʘʤʤʦʚ ð 5 ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʘʟʦʪʬʠʢ-

ʩʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʨʦʤʝ ʪʦʛʦ 2 ʢʫʣʴʪʫʨʳ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʧʨʦʷʚʠʣʠ ʩʝʙʷ, ʢʘʢ ʘʢ-

ʪʠʚʥʳʝ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʪʦʨʳ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʬʦʩʬʦʨʦʤ, ʠ 

ʝʱʸ 2 ʢʫʣʴʪʫʨʳ ʦʢʘʟʘʣʠʩʴ ʩʧʦʩʦʙʥʳ ʢ ʨʘʩʪʚʦʨʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʟʦʪʬʠʢʩʘʮʠʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʝʣʴʥʦʡ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʝʪʦʜ ʅʝʩʩʣʝʨʘ, ʬʦʩʬʘʪ-

ʤʦʙʠʣʠʟʘʮʠʷ. 
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Summary. In this study, the intensity of nitrogen fixation of 12 collection cultures of rhizo-

sphere nitrogen-fixing microorganisms was studied and their ability to mobilize organic and 

inorganic phosphates on dense nutrient media was assessed. It was shown that out of 12 

strains, 5 showed high nitrogenïfixing activity, in addition, 2 cultures of nitrogen fixers 

showed themselves as active phosphate mobilizers on a nutrient medium with inorganic 

phosphorus, and 2 more cultures were capable of dissolving organic phosphates. 
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ɺʩʸ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʷʚʣʷʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʦ ʧʦʣʝʟʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʩʚʦʡʩʪʚ. ɺʳʜʝʣʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʜʦʙʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʦʟʘʜʘʯʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʢʫʣʴʪʫʨ ʦʯʝʥʴ ʰʠʨʦʢʘ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʜʝʰʸʚʳʭ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʫʜʦʙʨʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ [2]. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣ-

ʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ, ʚʳʷʚʣʝʥʠʝ ʫ ʥʠʭ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʢ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦ 

ʦʙʦʠʤ ʧʨʠʟʥʘʢʘʤ ʢʫʣʴʪʫʨ. 

ʆʙʲʝʢʪʘʤʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 12 ʰʪʘʤʤʦʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʨʠʟʦ-

ʩʬʝʨʥʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʳ 

ʛʨʫʰʠ, ʩʤʦʨʦʜʠʥʳ ʠ ʷʙʣʦʥʠ. ɼʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʠʣʴ-

ʥʦʤʫ ʩʣʠʟʝʦʙʨʘʟʦʚʘʥʠʶ, ʧʠʛʤʝʥʪʘʮʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʧʩʫʣ ʠ/ʠʣʠ 

ʮʠʩʪ. ʐʪʘʤʤʳ ʭʨʘʥʷʪʩʷ ʠ ʭʦʨʦʰʦ ʥʘʢʘʧʣʠʚʘʶʪ ʙʠʦʤʘʩʩʫ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ 

ʕʰʙʠ. 

ɸʟʦʪʬʠʢʩʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʅʝʩʩʣʝʨʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ NH4
+ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʂʘʞʜʫʶ ʦʧʳʪ-

ʥʫʶ ʢʫʣʴʪʫʨʫ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24 Áʉ ʚ 15 ʤʣ 

ʞʠʜʢʦʡ ʩʨʝʜʳ ʕʰʙʠ. ʂʦʥʪʨʦʣʴ ð ʯʠʩʪʘʷ ʧʨʦʙʠʨʢʘ ʩ ʥʝʟʘʩʝʷʥʥʦʡ ʞʠʜʢʦʡ ʩʨʝʜʦʡ 

ʕʰʙʠ [4, 5]. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 6 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦ-

ʩʪʠ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ. ʆʪʦʙʨʘʥʥʫʶ ʞʠʜʢʦʩʪʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 8 ʤʠʥ 

ʧʨʠ 10 000 ʦʙ/ʤʠʥ (ʊ=20 Áʉ). ɼʘʣʝʝ ʧʦ 4 ʤʣ ʧʦʣʫʯʝʥʥʦʡ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 

ʧʝʨʝʥʝʩʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʙʠʨʢʠ, ʟʘʪʝʤ ʚ ʢʘʞʜʫʶ ʧʦʦʯʝʨʸʜʥʦ ʜʦʙʘʚʠʣʠ ʧʦ 2 ʤʣ 

50 %-ʛʦ ʨʘʩʪʚʦʨʘ ʩʝʛʥʝʪʦʚʦʡ ʩʦʣʠ ʠ 1 ʤʣ ʨʝʘʢʪʠʚʘ ʅʝʩʩʣʝʨʘ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʞʸʣʪʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʦʚʝʣʠ ʟʘʤʝʨ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 410 ʥʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʞʠʜʢʘʷ ʩʨʝʜʘ 

ʕʰʙʠ ʩ ʜʦʙʘʚʣʝʥʥʳʤʠ ʨʝʘʢʪʠʚʘʤʠ) [6]. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʢʘʪʠʦʥʦʚ ʘʤʤʦʥʠʷ ʨʘʩʩʯʠʪʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʛʨʘ-

ʬʠʢ. ʇʦʣʫʯʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʝʨʝʩʯʠʪʘʣʠ ʥʘ 1 ʤʣʥ ʢʣʝʪʦʢ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʪʘʢʞʝ ʚʝʣʠ ʧʦʜʩʯʸʪ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʚ 1 ʤʣ ʩʨʝʜʳ ʧʦ ʤʝʪʦʜʫ ɺʠʥʦʛʨʘʜʩʢʦʛʦ-

ɹʨʠʜʘ [4, 5]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʠʦʥʦʚ NH4
+ ʚ ʩʨʝʜʝ ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʢʣʝʪʦʢ ʚʳʨʘʟʠʣʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ (ʨʠʩ. 1). 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4] ʩʦʦʙʱʘʝʪ ʦʙ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʰʪʘʤʤʦʚ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,605-5,486 ʤʛ/ʣ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪ 

3Ŀ106 ʜʦ 7,6Ŀ106 ʢʣ/ʤʣ ʜʣʷ ʘʥʘʣʦʛʠʯʥʦ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʦʧʦʩʪʘʚʣʝ-

ʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 5 ʠʟ 12 ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤ-

ʤʦʚ, ʘ ʠʤʝʥʥʦ ʢʫʣʴʪʫʨ: ɸɹʉ-24, ʖʗ-13, ɻʈ-1, ʂɸ-10 ʠ ʇɸ-7. 
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ʈʠʩ. 1 ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʪʠʦʥʦʚ ʘʤʤʦʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ  

ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʚ ʩʨʝʜʝ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 7 ʩʫʪʦʢ 

 

ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ 1 ʠʩʧʳʪʫʝʤʘʷ ʢʫʣʴʪʫʨʘ ð ʂɸ-31 ʧʦʢʘʟʘʣʘ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ 

ʅʝʩʩʣʝʨʘ, ʥʝʩʤʦʪʨʷ ʜʘʞʝ ʥʘ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʦʙʨʘʟʫʶʪ ʩʦʝʜʠʥʝʥʠʷ ʘʤʤʦʥʠʷ ʠʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʜʝʨʞʘ-

ʱʠʝʩʷ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʥʦ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘʤʠ 

ʤʝʪʦʜʦʤ [1]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ʚʳʷʚʣʷʣʠ ʯʘʰʝʯʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʥʝʦʨʛʘʥʠʯʝʩʢʠ-

ʤʠ ʬʦʩʬʘʪʘʤʠ (ʩʨʝʜʘ ʄʫʨʦʤʮʝʚʘ) ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʬʦʩʬʘʪʘʤʠ (ʩʨʝʜʘ ʄʝʥʢʠ-

ʥʦʡ). ʀʩʩʣʝʜʫʝʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʩʝʚʘʣʠ ʫʢʦʣʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʣʦʪ-

ʥʳʝ ʩʨʝʜʳ. ɿʘʩʝʷʥʥʳʝ ʯʘʰʢʠ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-

ʨʝ 24 Üʉ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʂʦʵʬʬʠʮʠʝʥʪ ʫʜʝʣʴʥʦʡ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ 

(ʂr = ʨʘʜʠʫʩ ʟʦʥʳ ʨʘʩʪʚʦʨʝʥʠʷ Ca3(PO4)2 / ʨʘʜʠʫʩ ʢʦʣʦʥʠʠ) ʧʦ ʤʝʪʦʜʠʢʝ ʄʘʣʠ-

ʥʦʚʩʢʦʡ [2]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 2 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

 
ˉ ʂʫʣʴʪʫʨʘ Kr (ʥʝʦʨʛ. ʈ) Kr (ʦʨʛ. ʈ) 

1 ʂɸ-31 6,38 0,72 

2 ʇɸ-7 0,69 0,17 

3 ʖʗ-4 0,25 0,18 

4 ʇɸ-20 0,17 0 

5 ʂɸ-10 0,17 0,17 

6 ʖʗ-13 0 2,64 

7 ɸɹʉ-24 0 0,35 

8 ɸɹʉ-25 0 0,03 

9 ʉʄ-19 0 0,03 

10 ɸɹʉ-27 0 0 

11 ɻʉʄ-19 0 0 
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12 ɻʈ-1 0 0 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʪʘʙʣʠʮʳ, 5 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ (ʂɸ-31, ʇɸ7, ʖʗ-4, 

ʇɸ-20 ʠ ʂɸ-10) ʧʨʦʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ, 

ʦʙʨʘʟʦʚʘʚ ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ. ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʢʫʣʴʪʫʨʘ ð ʂɸ-31 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʨʝʟʫʣʴʪʘʪ Kr=6,38 (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ); ʦʜʥʘ ʢʫʣʴ-

ʪʫʨʘ ð ʇɸ-7 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʨʝʟʫʣʴʪʘʪ Kr=0,69 (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʬʦʩʬʘʪʨʘʩ-

ʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ). ʇʨʦʯʠʝ 3 ʢʫʣʴʪʫʨʳ ʧʦʢʘʟʘʣʠ ʥʠʟʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʚʦʨʷʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʩʬʘʪʳ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 8 ʠʟ 13 ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʧʨʦʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʙʠʣʠʟʘ-

ʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ, ʦʙʨʘʟʫʷ ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ. ʆʜʥʘʢʦ, ʪʦʣʴʢʦ ʦʜʥʘ ʧʦʢʘ-

ʟʘʣʘ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ (ʖʗ-13, Kr=2,64) ʠ 

ʝʱʸ ʦʜʥʘ ð ʩʨʝʜʥʠʡ (ʂɸ-31, Kr=0,72). ɺʩʝ ʧʨʦʯʠʝ ʰʪʘʤʤʳ ʧʨʦʷʚʠʣʠ ʥʠʟʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʨʘʟʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ Kr, ʜʘʞʝ ʪʝ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʟʦʥ ʛʠʜʨʦʣʠʟʘ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ (Kr=0), ʭʦʨʦʰʦ 

ʥʘʢʘʧʣʠʚʘʣʠ ʙʠʦʤʘʩʩʫ ʥʘ ʦʙʝʠʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʣʦʪʥʳʭ ʩʨʝʜʘʭ, ʘ ʧʦʪʦʤʫ ʥʝʣʴʟʷ 

ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʳʚʦʜʘ, ʯʪʦ ʜʘʥʥʳʝ ʚʥʝʰʥʝ ʥʝʘʢʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʥʝ ʦʙʣʘ-

ʜʘʶʪ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʦʟʤʦʞʥʦ, ʚ ʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʬʦʩʬʘʪʦʚ ʫ ʵʪʠʭ ʢʫʣʴʪʫʨ ʠʜʸʪ ʧʦ ʠʥʳʤ ʩʮʝʥʘʨʠ-

ʷʤ, ʥʝ ʧʨʠʚʦʜʷʱʠʤ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥ ʨʘʩʪʚʦʨʝʥʠʷ ʬʦʩʬʘʪʦʚ ʥʘ ʧʣʦʪʥʳʭ ʩʨʝʜʘʭ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʬʦʩʬʘʪʨʘʩʪʚʦʨʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʦʙʠʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ [1, 2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʟ 12 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 5 ʰʪʘʤʤʦʚ ʧʦʢʘʟʘʣʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ; 2 ʰʪʘʤʤʘ ð ʦʢʘʟʘʣʠʩʴ ʩʧʦʩʦʙʥʳ ʢ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ ʠ ʝʱʸ 2 ʰʪʘʤʤʘ ð ʦʨʛʘʥʠʯʝʩʢʠʭ; 

ʢʨʦʤʝ ʪʦʛʦ, 2 ʰʪʘʤʤʘ ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 

ʘʟʦʪʬʠʢʩʘʮʠʶ, ʪʘʢ ʠ ʥʘ ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʮʠʶ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʙʦʣʝʝ ʨʘʟ-

ʚʸʨʥʫʪʳʭ ʠ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʜʣʷ ʫʧʨʦʱʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ E. verrucosus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʘʡʢʘʣ, ʘʤʬʠʧʦʜʳ, ʵʥʜʝʤʠʢʠ, ʘʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ.  
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Abstract: Analysis of transcriptomes of living organisms is an important task in both basic 

and applied research. This work is devoted to the creation of a tool (web-application) capa-

ble of simplifying the analysis of transcriptome data for Baikal endemic amphipods. In this 

work, we created a single database of transcriptomes of the Baikal endemic species Eulim-

nogammarus verrucosus (Gerstfeldt, 1858) and a related database with the expression levels 

of individual genes of E. verrucosus in different environmental conditions. As the final step, 

a publicly available web application for simplified analysis of E. verrucosus gene expression 

was prepared. 

Keywords: Baikal, amphipods, endemics, expression analysis, web application.  

 

ʆʟʝʨʦ ɹʘʡʢʘʣ ð ɻ ʪʦ ʦʜʥʦ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʦʟʝʨ ʥʘ ʧʣʘʥʝʪʝ ʩ ʫʥʠʢʘʣʴʥʳʤ ʢʦʤ-

ʧʣʝʢʩʦʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʦ ʚʩʝʤ ʛʣʫʙʠʥʘʤ ʦʟʝʨʘ, ʥʠʟʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ 

ʪʘʢʞʝ ʥʠʟʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ɼʣʠʪʝʣʴʥʘʷ ʵʚʦʣʶʮʠʷ ʙʘʡʢʘʣʴʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʤʦʛʣʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘ-

ʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʫ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʛʨʫʧʧ ʙʘʡʢʘʣʴʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʷʚʣʷʶʪʩʷ ʘʤʬʠʧʦʜʳ. ɺ ɹʘʡʢʘʣʝ ʘʤʬʠʧʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ ʯʝʤ 350 ʚʠʜʘʤʠ ʠ ʧʦʜʚʠʜʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥ 99% 

ʵʥʜʝʤʠʟʤ (ʊʘʭʪʝʝʚ, 2015).  

ʀʟʫʯʝʥʠʝ ʙʘʡʢʘʣʴʩʢʠʭ ʘʤʬʠʧʦʜ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʠ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʚʘʞʥʦ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʘʤʬʠʧʦʜ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʚʣʠʷʥʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʙʘʡʢʘʣʴʩʢʠʭ 

ʘʤʬʠʧʦʜ (Shatilina et al., 2019). ʊʘʢʞʝ, ʧʨʦʚʦʜʠʣʠ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʦ-
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ʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʪʨʘʥʩʢʨʠʧʪʦʤ ʘʤʬʠʧʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝ-

ʥʦʚ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (Drozdova et al., 2019). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʦ ʦʮʝʥʝʥʦ 

ʚʣʠʷʥʠʝ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʙʘʡʢʘʣʴʩʢʠʭ ʘʤʬʠʧʦʜ (Lipaeva et al., 2021). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʙʘʡʢʘʣʴʩʢʠʭ ʘʤʬʠ-

ʧʦʜ. ʊʘʢ, ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʤʬʠʧʦʜ 

ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʠʩʢ ʬʝʨʤʝʥʪʦʚ ʩ ʥʠʟʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʘʪʘʣʠʟʘ. ɹʝʣʢʦʚʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ 

ʩ ʧʦʜʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʫʚʝ-

ʣʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ 

ʵʥʝʨʛʠʠ ʥʘ ʘʢʪʠʚʘʮʠʶ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ (Struvay & Feller, 2012). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʤʬʠʧʦʜ, ʨʘʚʥʦ ʢʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʥʦʤʦʚ ʠ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ ʘʤʬʠʧʦʜ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʫʜʦʙ-

ʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ ʙʘʡ-

ʢʘʣʴʩʢʠʭ ʘʤʬʠʧʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʚ ʥʠʭ ʛʦʤʦʣʦʛʦʚ ʪʨʘʥʩʢʨʠʧʪʦʚ ʠ ʙʝʣ-

ʢʦʚ, ʯʴʠ ʬʫʥʢʮʠʠ ʠʟʚʝʩʪʥʳ ʫ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʢʩʧʨʝʩʩʠʠ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʜʦʙʥʳʡ ʘʥʘʣʠʟ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʨʘʟʨʦʟʥʝʥʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʦʠʥʬʦʨʤʘ-

ʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʛʦʤʦʣʦʛʦʚ ʪʨʘʥʩʢʨʠʧʪʦʚ ʠ ʙʝʣʢʦʚ ʘʤʬʠʧʦʜ 

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʬʫʥʢʮʠʝʡ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʮʝʣʴʶ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʉʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʫʶ ʙʘʟʫ ʜʦʩʪʫʧʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝ-

ʤʠʯʥʳʭ ʘʤʬʠʧʦʜ Eulimnogammarus verrucosus. 

2) ʇʦʜʛʦʪʦʚʠʪʴ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʦʪʜʝʣʴʥʳʭ 

ʛʝʥʦʚ E. verrucosus ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

3) ʇʦʜʛʦʪʦʚʠʪʴ ʦʙʱʝʜʦʩʪʫʧʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʦʠʩʢʘ ʛʦʤʦʣʦʛʦʚ ʪʨʘʥ-

ʩʢʨʠʧʪʦʚ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʝʜʠʥʦʡ ʙʘʟʝ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ. 

ɹʘʟʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʜʘʥʥʳʭ E. verrucosus ʙʳʣʘ ʩʦʟʜʘʥʘ ʠʟ ʠʟʚʝʩʪʥʳʭ ʯʪʝ-

ʥʠʡ, ʚʟʷʪʳʭ ʠʟ NCBI (GEQC00000000.1, GHHK00000000.1, GIUX00000000.1, 

GJDV00000000.1). ɼʣʷ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʠʟʙʳʪʦʯʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʚ, ʩʦʙʨʘʥʥʳʝ ʢʦʥ-

ʪʠʥʛʠ ʙʳʣʠ ʢʣʘʩʪʝʨʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ cd-hit-est (Li & Godzik, 

2006). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʘʥʩʢʨʠʧʪʦʤʳ E. verrucosus, ɻ ʢʩʧʦʥʠ-

ʨʦʚʘʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʊʘʢ, ʚ ʩʪʘʪʴʝ (Shatilina et al., 2019) ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʢʨʠʧʪʦʤʝ E. verrucosus ʧʨʠ ʠʭ ʵʢʩʧʦʟʠʮʠʠ ʚ ʨʘʩ-

ʪʚʦʨʘʭ ʬʝʥʘʥʪʨʝʥʘ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1 ʤʛ/ʣ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʌʘʢ-

ʪʠʯʝʩʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɺʕɾʍ, ʩʦʩʪʘʚʠʣʠ ʦʪ 472 ʜʦ 

630 ʤʢʛ/ʣ ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʦʟʠʮʠʠ (0 ʯʘʩʦʚ) ʠ ʦʪ 28 ʜʦ 331 ʤʢʛ/ʣ ʯʝʨʝʟ 24 ʯʘʩʘ 

(Shatilina et al., 2019). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ɼʨʦʟʜʦʚʦʡ ʇ.ɹ. ʩ ʩʦʘʚʪʦʨʘʤʠ 

(Drozdova et al., 2019), ʦʮʝʥʠʚʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʪʨʘʥʩʢʨʠʧʪʦʤ E. verrucosus. ʇʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʪʨʘʥʩʢʨʠʧʪʦʤʘ ʘʤʬʠ-

ʧʦʜ, ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʧʨʠ 24,8 Ñ 0,7 ÁC ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦ-

ʚʳʤʠ ʫ ʦʩʦʙʝʡ, ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 6 Ñ 1 ÁC (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) 

(Drozdova et al., 2019). ɺ ʨʘʙʦʪʝ (Lipaeva et al., 2021) ɻ ʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ 

https://www.ncbi.nlm.nih.gov/nuccore/GEQC00000000.1
https://www.ncbi.nlm.nih.gov/nuccore/GEQC00000000.1
https://www.ncbi.nlm.nih.gov/nuccore/GIUX00000000.1
https://www.ncbi.nlm.nih.gov/nuccore/GIUX00000000.1
https://www.ncbi.nlm.nih.gov/nuccore/GJDV00000000.1
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E. verrucosus ʦʮʝʥʠʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʨʝʜʳ, ʘ ʠʤʝʥʥʦ ʧʨʠ 

6 ʠ 1,5 ÁC.  

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʥʦ ʥʘ ʙʘʟʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R ʩ ʧʦʤʦʱʴʶ ʧʘʢʝ-

ʪʘ Shiny (https://shiny.rstudio.com/). ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ 4 ʚʢʣʘʜʢʠ çBlastè, 

çFastaè, çTable of Genesè, çExpression plotè. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʪʨʘʥʩʢʨʠʧʪʦʤʦʤ E. verrucosus. 

ʅʘ ʩʪʨʘʥʠʮʝ çBlastè (ʈʠʩ. 1A) ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʠʩʢ ʪʨʘʥ-

ʩʢʨʠʧʪʦʚ ʠʣʠ ʙʝʣʢʦʚ ʘʤʬʠʧʦʜ, ʩʭʦʞʠʭ ʩ ʟʘʜʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʷʤʠ. ɺʢʣʘʜʢʘ çFastaè  (ʈʠʩ. 1ɹ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʠʩʢʦʤʦʛʦ ʛʦʤʦʣʦʛʘ ʠ ʩʦʟʜʘʪʴ ʬʘʡʣ ʬʦʨʤʘʪʘ .fasta. ʉʪʨʘʥʠʮʘ 3, çTable of Genesè  

(ʈʠʩ. 1ɺ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʠʩʢ ʪʨʘʥʩʢʨʠʧʪʘ ʠʣʠ ʪʨʘʥʩʢʨʠʧʪʦʚ ʢʘʢ ʧʦ ID ʛʝʥʘ, ʪʘʢ ʠ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʫʶ ʢʦʜʠʨʫʝʪ ʵʪʦʪ ʛʝʥ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ. 

ʇʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʠʪʴ ʦʪʬʠʣʴʪʨʦʚʘʥ-

ʥʫʶ ʪʘʙʣʠʮʫ ʚ ʬʦʨʤʘʪʘʭ .csv ʠ .xlsx. ʉʪʨʘʥʠʮʘ çExpression plotè  (ʈʠʩ. 1ɻ) ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʢʦʥʢʨʝʪʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʚ E. ver-

rucosus. ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʚ ʧʦʣʷ ʧʦʠʩʢʘ ID 

ʛʝʥʘ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʣʝʢʫʣʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʠʘʛʨʘʤ-

ʤʳ ʨʘʟʤʘʭʘ (boxplot) ʩ ʫʨʦʚʥʷʤʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ E. verrucosus. 

 

 
 

ʈʠʩ. 1. ɺʢʣʘʜʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 
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ɼʘʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʙʱʝʜʦʩʪʫʧʥʳʤ 

(https://github.com/MutinAndrei/Visualization-of-expression-and-blast-in-shiny). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʨʘʩʰʠʨʠʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʜʦʧʦʣʥʷʷ ʝʸ 

ʪʨʘʥʩʢʨʠʧʪʦʤʘʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʜʨʫʛʠʤ ʫʯʸʥʳʤ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʀɻʋ ˉ 091-22-318 
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ʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʝʤʘ ð ʦʟ. ʄʦʣʦ-

ʜʝʞʥʦʝ ʚ ʛ. ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ ʠ ʚ ʟʘʣʠʚʝ ʀʨʢʫʪʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚʨʝʤʝʥʥʦʝ ʦʟʝ-

ʨʦ) ʚ ʛ. ʀʨʢʫʪʩʢ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʚʦʜʦʝʤʦʚ, ʥʝ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʤʫ ʦʩʚʝʱʝʥʠʶ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʙʦʣʴʰʠʝ ʦʟʝʨʘ ˉ 14 ʠ ˉ 15 ʥʝʜʘʣʝʢʦ ʦʪ ʧʦʩ. 

ɹʦʣʴʰʠʝ ʂʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʧʦ-

ʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʦʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʘʣʳʭ ʛʦʨʦʜʩʢʠʭ ʦʟʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʙʠʦʣʦʛʠʷ, ʟʦʦʧʣʘʥʢʪʦʥ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʩʚʝʪʦʚʦʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ, ʩʪʨʝʩʩ 
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Abstract. Light pollution is one of the most pressing environmental problems, as it can af-

fect the entire biocenosis of small lakes. The purpose of our work was to study the effect of 

light pollution on the hydrobionts of small lakes in the Irkutsk region. Two freshwater urban 

reservoirs were selected ð the lake Molodezhnoye in Usolye-Sibirskoye and in the bay of 

the Irkutsk reservoir (temporary lake) in Irkutsk. Small lakes No. 14 and No. 15 near the vil-

lage Bolshiye Koty were chosen as control reservoirs that are not exposed to artificial light-

ing. The results obtained show that light pollution can affect the circadian rhythms of organ-

isms of aquatic ecosystems, especially the hydrobionts of small urban lakes. 

Keywords: hydrobiology, light pollution, oxygen consumption, stress, zooplankton. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫ-

ʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʝʩʴ ʙʠʦʮʝ-

ʥʦʟ ʤʘʣʳʭ ʦʟʸʨ, ʚʢʣʶʯʘʷ ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʨʳʙ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʢʨʘʡʥʝ ʟʘʚʠʩʠʤʘ ʦʪ ʩʤʝʥʳ ʜʥʷ ʠ ʥʦʯʠ, ʘ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 
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ʵʪʠʭ ʬʘʟ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ [1, 2, 3, 6]. ɺʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʘʢʞʝ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʨʳʙ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʠʱʝʚʦʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ 

ʢʨʫʧʥʳʭ ʚʦʜʦʸʤʘʭ [3, 4, 5], ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʝʪʦʚʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʜ-

ʚʝʨʞʝʥʳ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʆʜʥʘʢʦ, ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʧʨʦʙʣʝʤʫ ʚʣʠʷʥʠʷ ʩʚʝʪʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠʤʝʥʥʦ ʤʘʣʳʭ ʦʟʸʨ, ʧʦʩʢʦʣʴʢʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ 

ʚʣʠʷʝʪ ʥʘ ʙʦʣʴʰʫʶ ʠʭ ʯʘʩʪʴ ʠʣʠ ʥʘ ʚʩʸ ʦʟʝʨʦ ʚ ʮʝʣʦʤ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʨʝʰʠʣʠ 

ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʥʝ-

ʙʦʣʴʰʠʭ ʦʟʸʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ.  

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʫʶ ʦʧʫʩʢʘʣʠ ʥʘ 15 ʤʠʥʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʦʸʤ, ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʘʷ ʩʝ-

ʨʠʷ ʚʠʜʝʦʟʘʧʠʩʝʡ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʆʪʙʦʨ ʧʨʦʙ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʦ-

ʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʝʪʠ ɼʞʝʜʠ, ʘ ʪʘʢʞʝ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩ-

ʧʝʨʠʤʝʥʪ ʩ ʛʦʣʴʷʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʠʪʘʶʪ ʚ ʜʘʥʥʳʭ ʚʦʜʦʸʤʘʭ. ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʟʫʯʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʘʤʠ ʢʠʩʣʦʨʦʜʘ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ, ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 30 ʣʢ. 

ʆʙʨʘʙʦʪʢʘ ʧʨʦʙ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦʢʘʟʘʣʘ ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʥʦʯʥʳʭ ʤʠʛʨʘʮʠʷʭ: ʣʠʯʠʥʢʠ ʢʦʤʘʨʦʚ, ʭʠʨʦʥʦʤʠʜʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ Amphipoda, 

Cladocera, Cyclopoida, Harpacticoida ʠ ʠʭ ʥʘʫʧʣʠʫʩʳ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʚʦʜʦʝʤʘʭ 

ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʳ ʧʨʦʷʚʣʷʣʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʚʝʱʝʥʠʷ, ʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʩʢʠʭ ʦʟʝʨʘʭ ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʦʪʤʝʯʘʣʘʩʴ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. 

ɼʘʥʥʳʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʧʦʤʦʛʣʠ ʩʨʘʚʥʠʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʛʠʜʨʦ-

ʙʠʦʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʝʤʘʭ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ (ʚ ʛʦʨʦʜʩʢʠʭ 

ʚʦʜʦʝʤʘʭ) ʠ ʚ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ (ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʦʟʝʨʘʭ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʠ-

ʜʝʦʤʘʪʝʨʠʘʣʘ ʤʳ ʧʦʣʫʯʠʣʠ ʢʨʘʡʥʝ ʥʠʟʢʫʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ ʚ ʦʟ. ʄʦ-

ʣʦʜʝʞʥʦʝ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʟʝʨʝ ˉ14, ʥʘʧʨʦʪʠʚ, ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʤʠʛʨʘʮʠ-

ʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʨʳʙ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʙ ʚ ʦʟʝʨʝ 

ˉ14 ʩʦʩʪʘʚʠʣʘ 24 ʵʢʟ./ʩʪʦʧ-ʢʘʜʨ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚʙʣʠʟʠ ʦʟ. ʄʦʣʦʜʝʞʥʦʝ ʩʦʩʪʘʚʠʣʘ 

0.5-0.7 ʣʶʢʩʘ (ʠʩʪʦʯʥʠʢ ʩ çʪʝʧʣʳʤè ʩʚʝʪʦʤ) ʠ 0.8-1.2 ʣʶʢʩʘ (ʠʩʪʦʯʥʠʢ ʩ çʭʦʣʦʜ-

ʥʳʤè ʩʚʝʪʦʤ). ɺʙʣʠʟʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʘʣʠʚʘ (ʚʨʝʤʝʥʥʦʛʦ ʦʟʝʨʘ) ʫʨʦʚʝʥʴ ʩʚʝʪʦʚʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʠʣ 1,2 ʣʶʢʩ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩ çʭʦʣʦʜʥʳʤè ʩʚʝʪʦʤ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʜʝʣʘʥʳ ʟʘʤʝʨʳ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʨʳʙʘʤʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ (ʨʠʩ. 1). ɺ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʫ ʨʳʙ ʚ ʨʘʟ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʝʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʥʘʠʙʦ-

ʣʝʝ ʚʳʨʘʞʝʥʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʥʝʚʥʦʝ ʠ ʥʦʯʥʦʝ ʚʨʝ-

ʤʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʫ ʨʳʙ ʧʨʠ ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʙʝʟ 

ʩʚʝʪʘ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʢʨʠ-

ʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʷ ɼʘʥʥʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʪʘʙʣʠʮʝ 2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩ. 1. ʋʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʛʦʣʴʷʥʘʤʠ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʦʛʦ ʪʠʧʘ ʦʩʚʝʱʝʥʠʷ 

ʊʘʙʣʠʮʘ 1  

ʋʨʦʚʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (p) ʧʨʠ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʷʭ  

ʜʘʥʥʳʭ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʨʳʙʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ  

ʄʘʥʥʘ-ʋʠʪʥʠ ʠ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ɹʦʥʬʝʨʨʦʥʠ 

 

 
ɼʝʥʴ ʅʦʯʴ ʙ/ʩ ʅʦʯʴ ʩʦ ʩʚʝʪʦʤ 

ɼʝʥʴ 
 

0,01828 0,5564 

ʅʦʯʴ ʙ/ʩ 0,01828 
 

0,04303 

ʅʦʯʴ ʩʦ ʩʚʝʪʦʤ 0,5564 0,04303 
 

 

ʊʘʙʣʠʮʘ 2 

ʋʨʦʚʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (p) ʧʨʠ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʷʭ  

ʜʘʥʥʳʭ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʨʳʙʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ  

ɼʘʥʥʘ ʠ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ɹʦʥʬʝʨʨʦʥʠ 

 

 
ɼʝʥʴ ʅʦʯʴ ʙ/ʩ ʅʦʯʴ ʩʦ ʩʚʝʪʦʤ 

ɼʝʥʴ 
 

0,01552 0,5736 

ʅʦʯʴ ʙ/ʩ 0,01552 
 

0,04465 

ʅʦʯʴ ʩʦ ʩʚʝʪʦʤ 0,5736 0,04465 
 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʛʦ-

ʨʦʜʩʢʠʭ ʦʟʝʨʘʭ ʚʦ ʚʨʝʤʷ ʜʥʝʚʥʦʛʦ ʧʨʦʙʦʦʪʙʦʨʘ ʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʦʟʝʨʘʭ. ɺʠʜʝʦʤʘʪʝʨʠʘʣ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʜʠʥʘʤʠʢʫ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʦʜʦʝʤʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʦʨʦʜʩʢʦʤ ʦʟʝʨʝ ʦʪʤʝʯʘ-

ʣʘʩʴ ʢʨʘʡʥʝ ʥʠʟʢʘʷ ʤʠʛʨʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʨʳʙʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝ-

ʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʨʳʙʘʤʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʜʥʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ 
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ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ 

ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʦʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʘʣʳʭ ʛʦʨʦʜʩʢʠʭ ʦʟʝʨ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʆʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

çʀʨʢʫʪʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

çʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦèè, ʘ ʪʘʢʞʝ ʩʧʦʥʩʠʨʫʶʱʝʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʆʆʆ çʀʨʢʫʪʩʢʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷè. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʝʘʪʦʟ ʧʝʯʝʥʠ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʨʝʜʠ ʛʝʧʘʪʦʟʦʚ ʫ ʞʠʚʦʪ-

ʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʚʦʮʠʨʫʝʪ ʧʘʩʩʠʚʥʳʡ, ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ. ʆʩʪʨʘʷ ʬʦʨʤʘ ʩʪʝʘʪʦʟʘ ʧʝʯʝʥʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʦʯʝʥʴ ʙʳʩʪʨʦ, ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʧʝʯʝʥʦʯʥʦʡ ʢʦʤʝ 

ʠ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. ʇʦʵʪʦʤʫ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʫʯʝʪʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʙʫʜʝʪ ʠʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʪʝʨʘʧʠʠ. ʀʥʪʝʨʧʨʝʪʠʨʫʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʦʙʘʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʤʳ ʩʣʝʣʘʣʠ ʚʳʚʦʜ ʦ ʧʦʚʳʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʬʠʣʷ ʧʝʯʝʥʦʯʥʳʭ ʧʘʪʦʣʦʛʠʡ: ʘʢʪʠʚʥʦʩʪʠ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʛʘʤʤʘʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʳ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ. ʂ ʪʦʤʫ ʞʝ, ʥʘʙʣʶʜʘʣʠ ʣʘʢʪʦʘʮʠʜʦʟ, ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʶ, 

ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʶ, ʛʠʧʦʫʨʠʢʝʤʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʘʪʦʟ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʝʯʝʥʴ. 
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Annotation. Liver steatosis is the most common among hepatoses in animals. Most often, 

this disease provokes a passive, sedentary lifestyle of animals and improper nutrition. The 

acute form of liver steatosis develops very quickly, can turn into a chronic form or lead to a 

hepatic coma and death. Therefore, early diagnosis, taking into account biochemical param-

eters, will be important for timely therapy. Interpreting the biochemical parameters of the 

blood of dogs in comparison with those of the control group, we concluded that the main bi-

ochemical parameters of the profile of hepatic pathologies increased: activity of alanine 

aminotransferase, aspartate aminotransferase, alkaline phosphatase, gammaglutamyltrans-

peptidase, lipoprotein concentrations. In addition, lactic acidosis, hypoproteinemia, hypoal-

buminemia, hypouricemia were observed. 

Keywords: steatosis, biochemical parameters, liver. 

 

ʉʪʝʘʪʦʟ ʧʝʯʝʥʠ ð ʧʘʪʦʣʦʛʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʠʟʙʳʪʦʯʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʣʠʧʠʜʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʝʯʝʥʠ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʣʠʧʠʜʦʚ ʩ ʢʦʨʤʦʤ, ʦʩʦ-

ʙʝʥʥʦ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʢʦʨʤʦʚ. ʇʝʨʚʠʯʥʳʡ ʣʠʧʠʜʦʟ ʯʘʱʝ ʚʩʝʛʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʩʦʙʘʢ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʤʦʮʠʦʥʦʤ ʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʞʠʨʝʥʠʷ. ɺʪʦ-

ʨʠʯʥʳʡ ʣʠʧʠʜʦʟ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʘʥʢʨʝʘʪʠʪʘ, ʧʘʪʦʣʦʛʠʡ ʞʝʣʯ-

ʥʦʛʦ ʧʫʟʳʨʷ, ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ [1, 2]. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʦʙʘʢʠ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʣʠʧʠʜʦʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʠʤʝʝʪ ʩʪʝʨʪʳʡ, ʥʝʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʥʝʰʥʝ ʟʘʙʦʣʝʚʰʠʝ ʩʦ-

ʙʘʢʠ ʚʳʛʣʷʜʝʣʠ ʚʷʣʳʤʠ, ʘʧʘʪʠʯʥʳʤʠ, ʯʘʩʪʦ ʦʪʢʘʟʳʚʘʣʠʩʴ ʦʪ ʢʦʨʤʘ, ʥʘʙʣʶʜʘʣʠʩʴ 

ʟʘʧʦʨʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʙʳʣʘ ʚ ʥʦʨʤʝ. ʋ ʪʨʝʪʠ ʦʧʳʪʥʳʭ ʩʦʙʘʢ ʥʘʙʣʶʜʘʣʘʩʴ 

ʞʝʣʪʫʰʥʦʩʪʴ (ʠʢʪʝʨʠʯʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ) [1, 2].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʦʙʘʢʘʭ (ʢʘʚʢʘʟʩʢʘʷ ʦʚʯʘʨʢʘ, 7 ʣʝʪ, 10 ʛʦ-

ʣʦʚ) ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʣʠʧʠʜʦʟʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟʘʪʦʨ StatFax 1904, ʮʝʥʪʨʠʬʫʛʘ. ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʦʙʘʢ ʧʨʠ ʩʪʝʘʪʦʟʝ ʧʝʯʝʥʠ 

 
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʅʦʨʤʘ 

ɻʣʶʢʦʟʘ 3,45 Ñ 0,40 ʤʤʦʣʴ/ʣ 3,8-6,5 ʤʦʣʴ/ʣ 

ʃʘʢʪʘʪ 6,94 Ñ 0,02 ʤʤʦʣʴ/ʣ 4,4-6,5 ʤʦʣʴ/ʣ 

ʆʙʰʠʡ ʙʝʣʦʢ 64,32 Ñ 5,18 ʛ/ʣ 55,0-73 ʛ/ʣ 

ɸʣʴʙʫʤʠʥ 26,12 Ñ 2,41 ʛ/ʣ 28,0-40,00 ʛ/ʣ 

ʄʦʯʝʚʠʥʘ 3,22 Ñ 0,05 ʤʤʦʣʴ/ʣ 3,6-8,5 ʤʤʦʣʴ/ʣ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ 68,42 Ñ 3,11 ʤʢʤʦʣʴ/ʣ 35,7-77,3  ʤʢʤʦʣʴ/ʣ                                                 

ʊʨʠʛʣʠʮʝʨʠʜʳ 1,93 Ñ 0,03  ʤʤʦʣ/ʣ  0,45-1,27 ʤʤʦʣ/ʣ 

ʍʦʣʝʩʪʝʨʠʥ 12,92 Ñ 0,07  ʤʤʦʣʴ/ʣ 1,95-3,78 ʤʤʦʣʴ/ʣ 

ʆʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 8,71 Ñ 0,12 ʤʢʤʦʣʴ/ʣ 3,4-12 ʤʢʤʦʣʴ/ʣ 

ʇʨʷʤʦʡ ʙʠʣʠʨʫʙʠʥ 1,51 Ñ 0,30 ʤʢʤʦʣʴ/ʣ 0,0-1,5 ʤʢʤʦʣʴ/ʣ 

ʂʨʝʘʪʠʥʠʥ  102,73 Ñ 2,33 ʤʢʤʦʣʴ/ʣ 62,0-106,0 ʤʢʤʦʣʴ/ʣ 

ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ   102,51 Ñ 2,35 ɽʜ/ʣ 7,7-23,5  ɽʜ/ʣ 

ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ   97,42 Ñ 3,28 ɽʜ/ʣ 7,2-17,3 ɽʜ/ʣ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʝʩʘ  0,95 1,33 

◓-ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ   11,02 Ñ 1,20 ɽʜ/ʣ 1,0-10,0 ɽʜ/ʣ 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ  83,11 Ñ 5,50 ɽʜ/ʣ 10,0-30,0 ɽʜ/ʣ 

Ŭ-ʘʤʠʣʘʟʘ  542,02 Ñ 20,13 ɽʜ/ʣ  409,0-943,0 ɽʜ/ʣ 
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ʂʨʝʘʪʠʥʢʠʥʘʟʘ  77,41 Ñ 0,44 ɽʜ/ʣ  32,0-154,0 ɽʜ/ʣ 

ʇʦ ʧʨʠʯʠʥʝ ʥʘʢʦʧʣʝʥʠʷ ʣʠʧʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʜʝʬʦʨʤʠʨʫʶʪʩʷ 

ʠʣʠ ʨʘʟʨʫʰʘʶʪʩʷ ʤʝʤʙʨʘʥʳ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʠʟʤʝʥʷʝʪʩʷ ʤʝʪʘʙʦʣʠʟʤ: ʩʠʥʪʝʟʠʨʫʝʪ-

ʩʷ ʤʝʥʴʰʝ ʛʣʶʢʦʟʳ ʚ ʧʝʯʝʥʠ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʝʨʤʝʥʪʦʚ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ (ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʝʥʴʰʝ ʛʣʶʢʦʟʳ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ 

ʧʝʯʝʥʠ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʢʨʦʚʴ). ʀʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʝʚʨʘʱʝʥʠʷ ʧʠʨʫʚʘʪʘ ʚ ʛʣʶʢʦʟʫ ʚ 

ʧʝʯʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʮʠʜʦʟ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʣʘʢʪʦʘʮʠʜʦʟ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʠ-

ʨʫʚʘʪʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʣʘʢʪʘʪ). ʊʘʢʞʝ ʭʫʞʝ ʨʘʙʦʪʘʶʪ ʬʝʨʤʝʥʪʳ ʩʠʥʪʝʟʘ ʤʦ-

ʯʝʚʠʥʳ, ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʤʝʥʴʰʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʣʢʦʚ (ʘʣʴʙʫʤʠʥʦʚ, ʘʧʦʧʨʦʪʝʠ-

ʥʦʚ).  
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ɸʥʥʦʪʘʮʠʷ. ʎʠʨʨʦʟ ʧʝʯʝʥʠ ð ʪʷʞʝʣʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʥʝʯʥʘʷ ʩʪʘʜʠʷ ʤʥʦʛʠʭ ʧʘʪʦʣʦ-

ʛʠʡ ʧʝʯʝʥʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʩʪʨʦʡʢʦʡ ʥʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʨʝʥʭʠʤʳ ʠ ʩʦʩʫ-

ʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʬʠʙʨʦʟʦʤ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʮʠʨʨʦʟʝ ʧʝʯʝʥʠ (ʩʨʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘï 

3 ʥʝʜʝʣʠ). ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʳʩ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʘʣʠʟʘʪʦʨʘ StatFax 1904. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʧʦʚʳʰʘʣʠʩʴ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʣʶʢʦʟʳ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʠʥʜʨʦʤʘʤʠ ʮʠʪʦʣʠʟʘ. 

ʭʦʣʝʩʪʘʟʘ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʛʝʧʘʪʦʮʠʪʳ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ. 
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Annotation. Cirrhosis of the liver is a serious disease, the final stage of many liver patholo-

gies. It is characterized by a restructuring of the normal structure of the parenchyma and 
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vascular system of the liver, a decrease in the number of hepatocytes and fibrosis. In this 

work, the task was set to study the biochemical parameters of rat blood serum in experi-

mental toxic cirrhosis of the liver (the duration of the experiment is 3 weeks). Biochemical 

analysis of rat blood serum was performed using a StatFax 1904 analyzer. All the studied 

biochemical parameters in the experimental group increased (with the exception of glucose), 

which is associated with cytolysis syndromes. cholestasis of hepatocytes and metabolic dis-

orders. 

Keywords: biochemical parameters, hepatocytes, liver cirrhosis. 

 

ʎʠʨʨʦʟ ʧʝʯʝʥʠ ð ʭʨʦʥʠʯʝʩʢʦʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʝʯʝʥʠ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʝʝʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʛʝʧʘ-

ʪʦʮʠʪʦʚ, ʥʘʨʘʩʪʘʶʱʠʤ ʬʠʙʨʦʟʦʤ, ʠʟʤʝʥʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʨʝʥʭʠ-

ʤʳ ʠ ʩʦʩʫʜʦʚ ʧʝʯʝʥʠ, ʧʦʷʚʣʝʥʠʝʤ ʫʟʣʦʚ ʨʝʛʝʥʝʨʘʮʠʠ, ʨʘʟʚʠʪʠʝʤ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠ-

ʟʥʘʢʘʤʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʝʛʦ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʠ 

ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʜʦʣʴʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ. ʇʨʦʛʥʦʟ ʙʦʣʴʥʦʛʦ ʩ ʮʠʨʨʦ-

ʟʦʤ ʧʝʯʝʥʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [1, 2]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʳʩ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ 20 ʢʨʳʩʘʭ, ʩʘʤʮʘʭ ʣʠʥʠʠ Wistar ʤʘʩʩʦʡ 170-260 ʛ. ʊʦʢ-

ʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʫʪʝʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 

40%-ʛʦ ʤʘʩʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʘ (ʚ ʪʝʯʝʥʠʝ 3-ʭ ʥʝʜʝʣʴ). ɹʠʦʭʠʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʳʩ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘʪʦʨʘ 

StatFax 1904. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʳʩ ʧʨʠ ʮʠʨʨʦʟʝ ʧʝʯʝʥʠ 

 
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ɻʣʶʢʦʟʘ ʤʤʦʣʴ/ʣ 4, 71 Ñ 0,10 12,05 Ñ 0,51 

ʍʦʣʝʩʪʝʨʠʥ ʤʤʦʣʴ/ʣ 2,48 Ñ 0,11 0,76 Ñ 0,45 

ʊʨʠʛʣʠʮʝʨʠʜʳ ʤʤʦʣʴ/ʣ 0,78 Ñ 0,01 0,42 Ñ 0,23 

ɹʠʣʠʨʫʙʠʥ ʤʤʦʣʴ/ʣ 151,22 Ñ 2,13 8,36 Ñ 0,11 

ʆʙʱʠʡ ʙʝʣʦʢ ʛ/ʣ 68,01 Ñ 4,52 59,02 Ñ 0,24 

ɸʣʴʙʫʤʠʥ ʛ/ʣ 61,57 Ñ 3,24 49,71 Ñ 2.14 

ʄʦʯʝʚʠʥʘ ʤʤʦʣʴ/ʣ 12,20  Ñ 1,02 6,52  Ñ 0,12 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ ʤʢʤʦʣʴ/ʣ 295,12  Ñ 5,57 64,52  Ñ 2.13 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʝʜ/ʣ 225,40  Ñ 2,06 160,02  Ñ 3,62 

ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ʝʜ/ʣ 895,54  Ñ 6,45 51,16  Ñ 2,06 

ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ʝʜ/ʣ 558,24  Ñ 12,72 142,13  Ñ 7,15 

◓-ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ ʝʜ/ʣ 21,13  Ñ 0.15 7,95  Ñ 0,18 

 

ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʘʨʫʰʝ-

ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʠ ʛʣʠʢʦʥʝʦʛʝʥʝʟʘ ʚ ʧʦʨʘʞʝʥʥʳʭ ʛʝʧʘʪʦʮʠʪʘʭ. 

ɺʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʣʠʧʠʜʦʚ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʦʣʘ ʠ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʊʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ ʠ 

ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʛʝʧʘʪʦʮʠʪʳ ʥʝ ʤʦʛʫʪ ʟʘʭʚʘʪʳʚʘʪʴ ʠʟ ʢʨʦʚʠ ʙʠ-

ʣʠʨʫʙʠʥ, ʩ ʯʝʤ ʩʚʷʟʘʥʦ ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʚ ʢʨʦʚʠ. ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ð ʧʨʠʟʥʘʢ ʦʩʪʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ.  ʇʦ 

ɸʃʊ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ. ʊʘʢʦʝ ʞʝ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦ-



119 

ʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ. ʈʝʟʢʠʡ ʩʢʘʯʦʢ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠ ʜʚʫʭ ʬʝʨʤʝʥʪʦʚ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʨʘʞʘʝʪ ʩʠʥʜʨʦʤ ʮʠʪʦʣʠʟʘ ʛʝʧʘʪʦʮʠʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ (ʑʌ) ʠ ◓-ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʳ (ɻɻʊʇ) ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʧʦʨʘʞʝʥʠʠ ʢʣʝʪʦʢ ʢʘʥʘʣʴʮʝʚ ʞʝʣʯʥʳʭ ʭʦʜʦʚ (ʩʠʥʜʨʦʤ ʭʦʣʝʩʪʘʟʘ). 

ʀʩʩʣʝʜʫʝʤʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʮʠʨʨʦʟʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ (ʪʨʠ ʥʝʜʝʣʠ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʨʘʞʝʥʠʠ ʛʝ-

ʧʘʪʦʮʠʪʦʚ ʠ ʥʘʨʫʰʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʆ.ɺ. ʈʳʞʢʦ-
ʚʘ; ʌɻɹʆʋ ɺʆ ʀɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʢʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ. ʀʨʢʫʪʩʢ: 

ʀɻʄʋ ʃ.ɸ, 2021. 64 ʩ.  

2. ʎʠʨʨʦʟʳ ʧʝʯʝʥʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɼ. ʍ. ʂʘʣʠʤʫʣʣʠʥʘ [ʠ ʜʨ.]; ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢ-

ʮʠʝʡ ɸ. ɹ. ɹʘʢʠʨʦʚʘ. ʋʬʘ: ɺʘʛʘʥʪ, 2016. 83 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



120 

 
ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
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ɸʥʥʦʪʘʮʠʷ. ʀʤʧʣʘʥʪʠʨʫʝʤʳʝ ʦʧʪʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʦʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʘʢʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʜʦʨʦʚʴʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʝ, ʥʦ ʠ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʢʣʶʯʘʷ ʘʢʚʘʢʫʣʴʪʫʨʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʣʝʡ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʩʝʥʩʦʨʦʚ ʚ ʦʨʛʘʥʠʟʤʝ Eu-

limnogammarus verrucosus ʠ Danio rerio. ʆʪʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ pH ʚ ʪʢʘʥʷʭ ʥʝʙʦʣʴʰʠʭ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʩʝʥʩʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ.   
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Abstract. Implantable optical sensors are one of the new tools that have the potential to pro-

vide long-term real-time monitoring of various internal physiological parameters. Such an 

opportunity will open new horizons for health control not only in medicine, but also in agri-

culture, including aquaculture. In this work, we analyzed the use of hydrogels as a scaffold 

for implantable sensors in the body of Eulimnogammarus verrucosus and Danio rerio. The 

methods we have worked out have made it possible to carry out long-term monitoring of pH 

in the tissues of small aquatic organisms using implanted sensors for at least a few days. 

Keywords: monitoring, implantable sensors, hydrogels, hydrobionts, pH-sensor. 

 

ʅʝʙʦʣʴʰʠʝ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʠ, ʵʢʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʦʜʦʸʤʦʚ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝ-
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ʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʥʘ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʩʦʙʝʡ ʚ ʘʢʚʘʨʠʫʤʘʭ ʠʣʠ 

ʩʘʜʢʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʛʦ ʦʙʲʸʤʘ. ʆʜʥʘʢʦ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʞʠʚʦʪʥʳʭ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʣʠʰʴ ʦʜʥʦʢʨʘʪʥʳʡ ʦʪʙʦʨ ʚʥʫʪʨʝʥʥʠʭ ʩʨʝʜ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʝʛʦ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʨʱʚʣʝʥʠʷ ʥʦʚʦʡ 

ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʫʚʝ-

ʣʠʯʝʥʠʶ ʪʨʝʙʫʝʤʦʛʦ ʯʠʩʣʘ ʦʩʦʙʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʬʠʢʩʠʨʫʝʤʳʭ 

ʚʨʝʤʝʥʥʳʭ ʪʦʯʝʢ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʤʠʢʨʦʩʝʥʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷ-

ʶʪ ʦʪʣʝʞʠʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʤʫʶ ʚ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʝ 

ʠʣʠ ʪʢʘʥʷʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʨʛʘʥʠʟʤʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʙʳʣʠ ʦʮʝʥʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʣʝʚʳʭ pH-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʥʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥ-

ʛʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ ʠ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʙʘʡʢʘʣʴʩʢʠʡ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ 

ʘʤʬʠʧʦʜ (Amphipoda, Crustacea) Eulimnogammarus verrucosus (Gerstfeldt1858) ʠ 

ʤʦʜʝʣʴʥʳʡ ʚʠʜ ʨʳʙ Danio rerio (Hamilton, 1822). ɸʤʬʠʧʦʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ɹʘʡʢʘʣ (ʙʦʣʝʝ 350 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ, 41 ʨʦʜ ʠ 6 

ʩʝʤʝʡʩʪʚ), ʥʘʩʝʣʷʶʪ ʚʩʝ ʛʣʫʙʠʥʳ ʙʝʥʪʦʩʥʦʡ ʟʦʥʳ ʦʟʝʨʘ (Takhteev et al. 2015) ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʡ ʛʨʫʧʧʳ (ʅʝʤʦʚʘ ʠ ʜʨ. 2012) ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʦʛʦ ʚʦ-

ʜʦʸʤʘ. E. verrucosus ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚʠʜʦʤ ʚ ʣʠʪʦʨʘʣʴʥʦʡ 

ʟʦʥʝ ɹʘʡʢʘʣʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʣʠʪʦʨʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺʠʜ 

ʨʳʙ D. rerio ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʢʦʣʦʛʠʷ ʠ ʠʟʫʯʝʥʠʝ ʧʘʪʦʣʦʛʠʡ 

ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʥʦʯʥʳʭ (Amsterdam et al. 2006). 

ɺ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʤʠʢʨʦ-

ʩʝʥʩʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ pH-ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʢʨʘʩʠʪʝʣʴ SNARF-

1, ʢʦʚʘʣʝʥʪʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʜʝʢʩʪʨʘʥʦʤ (Thermo Fisher Scientific, D3304). SNARF-

1 ʠʥʢʘʧʩʫʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʦʡʥʦʡ ʘʜʩʦʨʙʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ 

ʧʦʣʠʩʪʠʨʦʣʩʫʣʴʬʦʥʘʪʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʧʦʣʠʘʣʣʠʣʘʤʠʥʘ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʨʠʩʪʳʭ ʤʠʢʨʦʷʜʝʨ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ, ʚ ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʙʳʣ ʢʦʧʨʝʮʠʧʠʪʠʦʚʘʥ SNARF-1-ʜʝʢʩʪʨʘʥ (Gurkov et al. 2016). ɿʘʪʝʤ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʠʢʨʦʢʘʧʩʫʣʳ ʠʤʤʦʙʠʣʠʟʦʚʘʣʠ ʚ ʧʦʣʠ-

ʛʠʜʨʦʢʩʠʵʪʠʣʤʝʪʘʢʨʠʣʘʪʥʦʤ (ʇɻʕʄɸ) ʠʣʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ (ʇɸɸ) ʛʠʜʨʦʛʝʣʝ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʝʥʩʦʨʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʦʨʛʘʥʠʟʤʘ.  

ʇʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʘ ʦʪ ʛʠʜʨʦʛʝʣʝʚʦʛʦ ʩʝʥʩʦʨʘ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʄʠʢʤʝʜ-2 (ʃʆʄʆ, ʈʦʩʩʠʷ) ʩ ʧʦʜʢʣʶʯʸʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ 

QE Pro (OceanOptics, ʉʐɸ) (Gurkov et al. 2016). ʇʝʨʝʜ ʠʥʲʝʢʮʠʷʤʠ ʧʨʦʚʦʜʠʣʠ 

ʢʘʣʠʙʨʦʚʢʫ ʧʦʣʫʯʝʥʥʳʭ ʛʠʜʨʦʛʝʣʝʡ ʚ ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʘʭ (ʨʅ 4.5ï8.6). pH ʠʟ-

ʤʝʨʷʣʠ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʚʳʩʦʪʳ ʧʠʢʦʚ ʩʧʝʢʪʨʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʧʨʦʪʦʥʠʨʦʚʘʥʥʦʡ (605 ʥʤ) ʠ ʜʝʧʨʦʪʦʥʠʨʦʚʘʥʥʦʡ (640 ʥʤ) ʬʦʨʤʝ SNARF-1. 

ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʘʤʬʠʧʦʜ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʷʯʝʡʢʝ ʩ ʢʦʥ-

ʪʨʦʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (Gurkov et al. 2016), ʘ ʢ ʨʳʙʘʤ ʧʨʠʤʝʥʷʣʠ ʘʥʝʩʪʝʟʠʶ 

ʛʚʦʟʜʠʯʥʳʤ ʤʘʩʣʦʤ (Borvinskaya et al. 2017).  

ʇʝʨʝʜ ʠʥʲʝʢʮʠʷʤʠ ʛʠʜʨʦʛʝʣʷ ʙʳʣʘ ʠʟʫʯʝʥʘ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʘʤʬʠʧʦʜ 

ʩ ʧʦʤʦʱʴʶ ʥʘʪʠʚʥʳʭ ʢʨʠʦʪʦʤʥʳʭ ʩʨʝʟʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳ-
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ʣʘ ʧʦʜʦʙʨʘʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʝʣʷ ʩ ʜʠʘʤʝʪʨʦʤ 0,3 ʤʤ ʜʣʠʥʦʡ ʦʪ 1 ʜʦ 7 

ʤʤ ʠ ʦʧʪʠʤʘʣʴʥʘʷ ʪʦʯʢʘ ʚʚʝʜʝʥʠʷ ʩʝʥʩʦʨʘ. ɻʝʣʴ ʠʟ ʇɻʕʄɸ ʚʚʦʜʠʣʠ ʚ ʤʳʰʮʫ 5ï

6 ʩʝʛʤʝʥʪʘ ʤʝʟʦʩʦʤʳ ʩ ʧʦʤʦʱʴʶ ʠʛʣʳ ʜʠʘʤʝʪʨʦʤ 0,6 ʤʤ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʣʝʩʢʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʨʰʥʷ (n=10). ɼʣʷ ʘʤʬʠʧʦʜ ʠ ʨʳʙ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʝʣʠ ʩ ʨʘʟʥʦʡ ʧʣʦʪ-

ʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʘ ʠʥʲʝʢʮʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʩʣʫʯʘʝ D. rerio ʛʠʜʨʦʛʝʣʴ ʢʦʣʦʣʠ ʚ ʤʳʰʮʫ ʧʦʜ ʩʧʠʥʥʳʤ 

ʧʣʘʚʥʠʢʦʤ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʦʨʛʘʥʦʚ. ʇʣʦʪʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʪʚʝʨʜʳʝ ʛʝʣʝʚʳʝ ʥʠʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʳʙ ʙʳʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʘʤʦʨʬʥʳʡ ʇɸɸ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (3%) (n=10). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʇɸɸ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʠʥʪʝʟ ʇɻʕʄɸ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʦʥʦʤʝʨʦʚ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ 

ʨʘʙʦʪʫ ʩ ʵʪʠʤ ʛʝʣʝʤ.  

ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʛʠʜʨʦʛʝʣʝʡ ʥʘ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʘʢ ʘʤʬʠʧʦʜ (6 ʥʝʜʝʣʴ), ʪʘʢ ʠ ʨʳʙ (3 ʥʝʜʝʣʠ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʆʪʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-

ʚʝʜʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ pH ʚ ʪʢʘʥʷʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʩʝʥʩʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʠ ʜʘʞʝ ʜʥʝʡ. 

ʋ ʘʤʬʠʧʦʜ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʜʠʘʥʥʳʡ pH ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩʦʭʨʘʥʷʣʩʷ 

ʥʘ ʫʨʦʚʥʝ 8,05, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (Gurkov et al. 2016). ʂ 

ʪʨʸʤ ʯʘʩʘʤ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ ʚ ʤʳʰʮʫ ʨʳʙ pH ʚʥʫʪʨʠ ʛʝʣʝʡ ʜʦʩʪʠʛ ʤʝʜʠʘʥʥʦʛʦ 

ʫʨʦʚʥʷ 7,55 ʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʝʡ ʩʦʭʨʘʥʷʣʩʷ ʥʘ ʫʨʦʚʥʝ 7,4, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ pH 

ʤʝʞʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ D. rerio (ʨʠʩ. 1ʙ) (Borvinskaya et al. 2017). ʆʪʩʫʪʩʪʚʠʝ 

ʟʘʢʠʩʣʝʥʠʷ ʩʨʝʜʳ ʚʥʫʪʨʠ ʛʠʜʨʦʛʝʣʝʚʦʛʦ ʩʝʥʩʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʚʳʨʘʞʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʜʘʥʥʳʝ ʠʤʧʣʘʥʪʳ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʜʚʫʭ ʩʫʪʦʢ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝʥʩʦʨʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʦʨʛʘʥʠʟʤʘ.  

 
 

 
ʈʠʩ. 1. ʀʟʤʝʨʝʥʠʝ pH ʚ ʦʨʛʘʥʠʟʤʝ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ E. verrucosus (ʘ)  

ʠ ʨʳʙ D. rerio (ʙ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʛʝʣʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʢʨʘʩʠʪʝʣʴ SNARF-1. ʏʸʨʥʘʷ ʟʚʝʟʜʘ ʦʙʦʟʥʘʯʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ  

ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ 48 ʯʘʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (p=0,05) 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤʧʣʘʥʪʦʚ ʢ ʠʟʤʝʥʝʥʠʶ pH ʚ ʩʨʝʜʘʭ ʦʨʛʘ-

ʥʠʟʤʘ, ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʣʠ ʛʠʧʝʨʢʘʧʥʠʠ. ʕʢʩʧʦʟʠʮʠʷ ʯʘʩʪʠ ʦʩʦʙʝʡ ʧʨʠ ʧʦʚʳ-

ʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʩ 2-6 ʜʦ 78-97 ʤʛ/ʣ) ʚ ʩʨʝʜʝ ʧʨʠʚʦʜʠʣʘ ʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʩʥʠʞʝʥʠʶ ʤʝʜʠʘʥʥʦʛʦ pH ʚ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʝ ʛʠʜ-

ʨʦʙʠʦʥʪʦʚ ʜʦ ʫʨʦʚʥʷ 7,27 ʫ ʘʤʬʠʧʦʜ ʠ 7,18 ʫ ʨʳʙ (ʨʠʩ.1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʛʠʜʨʦʛʝʣʝʚʳʭ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʩʝʥʩʦʨʦʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʨʷʤʫʶ ʚ ʦʨʛʘʥʠʟʤʝ ʛʠʜʨʦʙʠʦʥʪʦʚ in vivo. ʇʨʝʜʣʘ-

ʛʘʝʤʳʡ ʤʝʪʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʚ ʪʝʯʝʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, 

ʜʚʫʭ ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʤʧʣʘʥʪʦʚ ʚ ʥʝʙʦʣʴʰʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʨʳʙ, ʦʙʣʘʜʘ-

ʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʟʨʘʯʥʳʤʠ ʧʦʢʨʦʚʘʤʠ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʬʦʥʜʘ (ˉ 20-64-46003). 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. Amsterdam A., Hopkins N. Mutagenesis strategies in zebrafish for identifying genes 

involved in development and disease // Trends in Genetics. 2006. Vol. 22. ˉ 9. P. 473ï478. 

2. Parallel in vivo monitoring of pH in gill capillaries and muscles of fishes using micro-

encapsulated biomarkers / E. Borvinskaya, Gurkov A., Shchapova E. [et al.] // Biology Open. 

2017. Vol. 6. ˉ 5. P. 673ï677. 

3. Remote in vivo stress assessment of aquatic animals with microencapsulated bi-

omarkers for environmental monitoring / A. Gurkov, E. Shchapova, D. Bedulina [et al.] // Sci-

entific Reports. 2016. Vol. 6. ˉ 1. P. 36427. 

4. Checklist of the Amphipoda (Crustacea) from continental waters of Russia, with data 

on alien species / V.V. Takhteev, N.A. Berezina, D.A. Sidorov // Arthropoda Selecta. 2015. 

ʊ. 24. ˉ 1. ʉ.335ï370. 

5. ʅʝʤʦʚʘ ʅ. ʅ., ɹʦʛʜʘʥ ɺ. ɺ., ʐʢʣʷʨʝʚʠʯ ɻ. ɸ. ɸʤʬʠʧʦʜʳ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʭʘʨʘʢ-

ʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʘʢʚʘʪʦʨʠʠ ɹʝʣʦʛʦ ʤʦʨʷ // ʋʯʝ-

ʥʳʝ ʟʘʧʠʩʢʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2012. ˉ. 4. ʉ. 7ï12.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



125 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 581.143:579 

 

ʆʎɽʅʂɸ ʈʆʉʊʆʉʊʀʄʋʃʀʈʋʖʑɽʁ ɸʂʊʀɺʅʆʉʊʀ  

ɸɿʆʊʌʀʂʉʀʈʋʖʑʀʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ-ʇʈʆɼʋʎɽʅʊʆɺ ʀʋʂ 

 

É ʖʩʫʧʦʚʘ ɼʠʘʥʘ ʄʵʣʩʦʚʥʘ 

ʤʘʛʠʩʪʨ 1-ʛʦ ʢʫʨʩʘ  

di.yusupova0119@mail.ru 

 

É ʇʘʨʭʦʤʝʥʢʦ ɸʥʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

parhoman@mail.ru 

 

ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

414025, ʛ. ɸʩʪʨʘʭʘʥʴ, ʫʣ.ʊʘʪʠʱʝʚʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʫʯʝʥʘ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 10 

ʰʪʘʤʤʦʚ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʟʘʮʠʷ ʩʝʤʷʥ 

ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʢʫʣʴʪʫʨʘʤʠ 21, 4, 19, 25, 6 ʫʩʠʣʠʚʘʶʪ ʚʩʭʦʞʝʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʤʦʨʬʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʘʢ-

ʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʩʧʦʩʦʙʥʳʝ ʢ ʩʠʥʪʝʟʫ ʠʥʜʦʣʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʦ ʤʝʪʦʜʫ ʉʘʣʴʢʦʚ-

ʩʢʦʛʦ.  
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Abstract. In this study, the growth-stimulating activity of 10 strains of nitrogen-fixing mi-

croorganisms was studied. It is shown that the bacterization of test plant seeds by cultures 

21, 4, 19, 25, 6 enhances germination and development of morphometric indicators com-

pared with the control. The most active cultures capable of synthesizing indolylacetic acid 

by the Salkovsky method have also been established. 

Keywords: growth stimulation, nitrogen-fixing microorganisms, red radish with a white tip, 

indolylacetic acid. 

 

ʆʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʘʟʦʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʘ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʦʯʚʝ ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʝʨʘʣʴʥʳʝ 

ʬʦʨʤʳ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ɿʘ ʩʯʝʪ ʧʨʦʮʝʩʩʦʚ ʘʟʦʪʬʠʢʩʘʮʠʠ ʚ ʧʦʯʚʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩ-
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ʧʘʜ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʚʨʘʱʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʬʠʪʦʛʦʨʤʦʥʘʣʴʥʦʡ ʧʨʠʨʦʜʳ. ʅʘʠʙʦ-

ʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥ ʘʫʢʩʠʥ (ʀʋʂ), 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʥʘʙʫʭʘʥʠʶ ʩʝʤʷʥ ʩ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ.ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʯʝʚʠʜʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʢʫʣʴʪʫʨ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʫʜʦʙʨʝʥʠʡ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ [5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʠʪʴ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʀʋʂ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 10 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʘʟʦʪʬʠʢʩʠʨʫ-

ʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʠʟʦʩʬʝʨʳ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʨʝʜʠʩʘ ʢʨʘʩʥʦʛʦ ʩ ʙʝʣʳʤ 

ʢʦʥʯʠʢʦʤ (Raphanus sativusvar.radicula). 

ʅʘʣʠʯʠʝ ʨʦʩʪʦʩʪʠʤʫʣʷʮʠʠ ʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʟʫʯʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʝʤʷʥ ʨʝʜʠʩʘ ʢʨʘʩʥʦʛʦ ʩ ʙʝʣʳʤ ʢʦʥʯʠʢʦʤ (Raphanus sativusvar.radicula) ʤʝʪʦʜʦʤ 

ʚʣʘʞʥʳʭ ʢʘʤʝʨ. ʂʦʣʣʝʢʮʠʦʥʥʳʝ ʢʫʣʴʪʫʨʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 50 ʤʣ ʞʠʜʢʦʡ ʩʨʝʜʝ 

ʕʰʙʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ L-ʪʨʠʧʪʦʬʘʥʘ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24 ϊC. ʉʝ-

ʤʝʥʘ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʦʙʨʘʙʦʪʘʣʠ ʩʫʩʧʝʥʟʠʝʡ ʢʣʝʪʦʢ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ. ʂʦʥʪʨʦʣʴ ʩʪʝʨʠʣʴʥʘʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. ʂʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

5 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25-27 ϊC. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʘʭ. ʆʪʤʝʯʘ-
ʣʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, % 

 
ʂʫʣʴʪʫʨʘ ʉʨʝʜʥʷʷ ʜʣʠʥʘ 

ʢʦʨʥʷ/ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʧʨʦ-

ʨʦʩʪʢʘ, ʤʤ 

% ʜʣʠʥʳ ʢʦʨʥʷ 

ʦʪ ʢʦʥʪʨʦʣʷ 

% ʜʣʠʥʳ 

ʧʨʦʨʦʩʪʢʘ ʦʪ 

ʢʦʥʪʨʦʣʷ 

% ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ 

1 2 3 4 5 

ʂʦʥʪʨʦʣʴ 18,1/17,6 100 100 96,25 

20.1 50,4/14,3 278,5 81,25 100 

4 44,05/18,4 234,4 104,8 92,5 

19 31,8/8,8 175,7 50 90 

6 30,3/14,35 167,4 81,5 97,5 

25 31,2/17,01 172,5 96,66 98,75 

2 2,8/11,9 15,6 67,8 47,5 

8 7,95/7,4 43,9 42 75 

19 10,2/2,7 56,4 42,76 96,25 

31 4,65 25,69 30,5 95 

20 5,9/8,975 32,6 50,99 98,75 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ ʧʦ-ʨʘʟʥʦʤʫ ʦʢʘʟʳʚʘʶʪ ʨʦʩʪʦʩʪʠʤʫʣʠ-

ʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʩʪ-ʦʙʲʝʢʪʘ. 

ɹʘʢʪʝʨʠʟʘʮʠʷ ʩʝʤʷʥ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʧʷʪʠ ʢʫʣʴʪʫʨʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʘʢʪʠʚʥʦ-

ʤʫ ʨʘʟʚʠʪʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 160-180% ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

(ʨʠʩ. 1).  
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ʈʠʩ. 1 ʈʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʰʪʘʤʤʦʚ ʥʘ ʨʦʩʪ ʢʦʨʥʝʡ 

 

ɺʝʨʦʷʪʥʦ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ʘʫʢʩʠʥʘ) [2,4]. ʇʨʦʮʝʩʩ ʨʦʩʪʦʩʪʠʤʫʣʷʮʠʠ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʤʠ ʘʟʦʪʬʠʢʩʠʨʫʶ-

ʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʢʟʦʛʝʥʥʳʝ ʬʠʪʦʛʦʨʤʦʥʳ ʚʳʟʳʚʘʶʪ 

ʫʩʠʣʝʥʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠ-

ʪʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʨʠʨʦʩʪʫ ʙʠʦʤʘʩʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ [1, 3]. 

ɼʘʣʝʝ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʠʥʪʝʟʫ ʠʥʜʦʣʠʣʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʩʫʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʉʘʣʴʢʦʚʩʢʦʛʦ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʝʣʩʷ ʧʦʜʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ (ʨʠʩ. 2).  

 

 
 

ʈʠʩ. 2 ʏʠʩʣʝʥʥʦʩʪʴ ʢʣ/ʤʣ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʀʋʂ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʤʢʛ/ʤʣ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʫʩʠʘʥʦʚʠʣʠ, ʯʪʦ ʤʘʩʩʫ ʢʫʣʴʪʫʨʳ 

ʥʘʢʘʧʣʠʚʘʶʪ ʦʪ (1,1-8,9) Ā 10ϑ ʢʣ/ʤʣ. ʀʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʭʦʜʘ ʠʥʜʦʣʴʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʀʋʂ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʦ (98-

650) ʤʢʛ/ʤʣ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʷʚ-

ʣʝʥʠʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʦʙʨʘʙʦʪʢʦʡ ʩʫʩʧʝʥʟʠʝʡ ʢʣʝʪʦʢ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʨʦʩʪ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠ 

ʵʢʩʢʨʝʪʠʨʦʚʘʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʬʠʪʦʛʦʨʤʦʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʀʋʂ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʜʝʡʩʪʚʠʝ ʘʫʢʩʠʥʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʚʳʨʘʞʝʥ-

ʥʦʤ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʨʦʩʪʦʩʪʠʤʫʣʠʨʫ-

ʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʫʣʴʪʫʨ ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʝʡ ʚʝʱʝʩʪʚ ʬʠʪʦ-

ʛʦʨʤʦʥʘʣʴʥʦʡ ʧʨʠʨʦʜʳ, ʢʘʢ ʠʥʜʦʣʠʣʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ. 

ʊʘʢʠ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʴʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʢʫʣʴʪʫʨ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʩʪʠ-

ʤʫʣʷʮʠʠ ʨʦʩʪʘ ʨʝʜʠʩʘ ʢʨʘʩʥʦʛʦ ʩ ʙʝʣʳʤ ʢʦʥʯʠʢʦʤ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʢʫʣʴʪʫʨ.  
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ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʥʝʦʙʭʦ-

ʜʠʤ ʫʯʝʪ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʥʘʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʳʪʘ ʨʘʟʚʠʪʳʭ ʟʘʨʫʙʝʞʥʳʭ 
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ʩʪʨʘʥ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʝʟʫʩʣʦʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʩ ʦʧʦʨʦʡ ʥʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ 

ʢ ʨʘʟʣʠʯʥʳʤ ʚʳʟʦʚʘʤ.  

ɺ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʤʥʦʛʦ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʦʚʝʨʰʝʥʥʦ ʷʚʥʳʤ ʷʚʣʷʝʪʩʷ ʵʢʩʧʦʨʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ (ʗʧʦʥʠʷ, 

ʅʦʨʚʝʛʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ) ʠ ʦʪʢʨʳʪʦʩʪʴ ʵʢʦʥʦʤʠʢ ʢ ʠʥʦʩʪʨʘʥʥʦʤʫ ʢʘʧʠʪʘʣʫ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤ (ʖʞʥʘʷ ʂʦʨʝʷ), ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʢʘʢ ʭʦʟʷʡʩʪʚʘ (ʗʧʦʥʠʷ), ʪʘʢ ʠ ʫʩʣʦ-

ʚʠʷ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ (ʖʞʥʘʷ ʂʦʨʝʷ). ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʩʪʘʚʠʪ ʧʨʠʦʨʠʪʝʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ: ʦʨʠʝʥʪʘʮʠʷ 

ʥʘ ʥʘʫʢʦʝʤʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅʀʆʂʈ, ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʅʊʇ, ʧʨʠʦʙʨʝ-

ʪʝʥʠʝ ʥʦʫ-ʭʘʫ, ʧʘʪʝʥʪʦʚ ʠ ʠʥʥʦʚʘʮʠʡ. ʆʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʫʩʠʣʝʥʠʝ ʩʝʪʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʧʦʜʜʝʨʞʢʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʄʉʇ, ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʄʉʇ. ʇʨʠ 

ʚʩʝʡ ʨʘʟʚʠʪʦʩʪʠ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ ʣʠʙʝʨʘʣʠʟʘʮʠʠ, ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ 

ʚʩʝ-ʪʘʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. ɻʦʩʫʜʘʨʩʪʚʘ ʚʝʜʫʪ ʘʢʪʠʚʥʫʶ ʧʦʣʠʪʠʢʫ (ʙʶʜʞʝʪʥʫʶ, ʬʠ-

ʥʘʥʩʦʚʫʶ, ʠʥʥʦʚʘʮʠʦʥʥʫʶ, ʥʘʣʦʛʦʚʫʶ, ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʫʶ, ʘʤʦʨʪʠʟʘʮʠʦʥʥʫʶ, 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ) ʚ ʯʘʩʪʠ ʧʦʜʜʝʨʞʢʠ ʠ ʫʩʠʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ.  

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦ-

ʢʫʶ ʨʦʣʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʢʘʟʘʥʠʷ ʧʦʜʜʝʨʞʢʠ ʠ ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʠʷ ʅʀʆʂʈ. ʊʘʢ, ʚ ʉʐɸ 70-ʭ ʛʛ. XX ʚ. ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ ʨʘʟʨʘʙʦʪʘʣʘ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʛʦʩʧʦʜʜʝʨʞʢʠ ʅʀʆʂʈ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʧʦʣʘʛʘʣʘ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʅʀʆʂʈ (ʙʶʜʞʝʪʥʳʝ ʢʦʥʪʨʘʢʪʳ), ʪʘʢ ʠ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʯʠʥʘʷ ʩ ʪʦʛʦ ʚʨʝʤʝʥʠ 

(ʩ 70-ʳʭ ʛʦʜʦʚ), ʦʩʦʙʫʶ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʣʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʬʦʥʜʳ 

ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʳʜʘʯʝ ʩʫʙʩʠʜʠʡ ʦʨʛʘʥʠʟʘʮʠʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʅʀʆʂʈ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʉʐɸ ʩʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʘ ʥʘ ʨʘʟʚʠʪʠʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʉʐɸ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʠ ʩʪʨʘʥ-

ʣʠʜʝʨʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥʚʝʩʪʠʮʠʡ ʚ ʅʀʆʂʈ [1]. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʥʘ ʅʀʆʂʈ ʚ ʉʐɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʨʦʚʥʫ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤʫ ʠ ʯʘʩʪʥʦʤʫ ʩʝʢʪʦʨʫ. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʥʘ ʅʀʆʂʈ ʩʦʩʪʦʠʪ ʠʟ ʟʘʪʨʘʪ 

ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʦʙʦʨʦʥʥʦʡ ʩʬʝʨʝ, ʟʘʪʨʘʪʳ ʥʘ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʯʠʝ ʟʘʪʨʘʪʳ [2]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʤ ʩʣʝʜʫʶ-

ʱʠʝ ʜʘʥʥʳʝ ʦʙ ʫʜʝʣʴʥʦʡ ʜʦʣʝ ʟʘʥʷʪʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ: ʉʐɸ ð 27 %, 

ʗʧʦʥʠʷ ð 31 %, ʂʘʥʘʜʘ ð 26 %, ʌʨʘʥʮʠʷ ð 32 % [3]. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ɻʝʨʤʘʥʠʠ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ çʰʪʘʥʜʘʨʪʥʘʷè, ʪʦ ʝʩʪʴ 

ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʠ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʪʦʢʘ ʠʥʚʝʩʪʠʮʠʡ, 

ʧʘʪʝʥʪʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʉʪʨʘʪʝʛʠʠ ʩʪʘʣʦ 

ʧʦʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʘʨʪʥʝʨʩʪʚ ʠ ʘʣʴʷʥʩʦʚ.   

ʕʬʬʝʢʪʠʚʥʦʤʫ ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ɻʝʨʤʘ-

ʥʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʦ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʩʣʦʞʠʣʘʩʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʘʷ ʩʨʝʜʘ, ʠʤʝʣʦ ʤʝʩʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʘʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʢʘʯʝ-

ʩʪʚʝʥʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʣʫʯʠʣʘ ʢʦʥʮʝʧʮʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ (ɻʏʇ), ʢʨʘʪʢʦ ʩʫʪʴ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʦʚ 

ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʠ ʨʠʩʢʦʚ ʚ ʨʘʤʢʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʟʘ ʨʫʙʝʞʦʤ ʥʘ ʧʨʘʢʪʠʢʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʬʦʨʤʝ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʪ.ʜ. [4]. 

ʅʘʯʠʥʘʷ ʩ 1980-ʭ ʛʦʜʦʚ ʚ ʗʧʦʥʠʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʪʳ 

ʩʢʦʨʝʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʧʨʦ-

ʰʣʳʭ ʧʝʨʠʦʜʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʜʜʝʨʞʢʘ ʧʨʦʚʝʜʝʥʠʷ ʅʀʆʂʈ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ 

ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠʤʝʨʥʦ ʩ ʢʦʥʮʘ 1990-ʭ ʛʦʜʦʚ ʦʩʦʙʳʡ ʧʨʠʦʨʠʪʝʪ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʧʦʜʜʝʨʞʢʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (ʄʉʇ) ʚ ʬʦʨʤʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ ʛʘʨʘʥ-

ʪʠʡ ʧʦ ʵʢʩʧʦʨʪʥʳʤ ʢʨʝʜʠʪʘʤ.  

ʉ 2000-ʳʭ ʛʦʜʦʚ ʚ ʗʧʦʥʠʠ ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦ-

ʨʘ. ʊʘʢʘʷ ʧʦʜʜʝʨʞʢʘ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʘʢ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʷ ʅʀʆʂʈ, ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʟʘʱʠʪʘ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʂ ʩʝʨʝʜʠʥʝ 2000-ʳʭ ʛʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʘʷ ʚʣʘʩʪʴ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʚʥʝʜʨʷʷ ʢʣʘʩʪʝʨʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʜʜʝʨʞ-

ʢʫ ʢʦʥʩʦʣʠʜʘʮʠʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ. 

ʆʪʩʶʜʘ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ), ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʧʝʨʠʦʜʝ ʚʦ ʌʨʘʥʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʥʦʚʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʘʷ ʌʨʘʥʮʠʷè. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʟʘʥʷʪʴ ʚʝʜʫʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚ ʩʣʝʜʫʶʱʠʭ ʩʝʢʪʦʨʘʭ: çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè, 3D ʧʝ-

ʯʘʪʴ, VR ð ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ. ʜ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʝʨʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʪʘʢʠʝ ʢʘʢ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʛʨʘʤʤ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʘʡʤʦʚ, ʥʘʣʦʛʦʚʳʝ ʧʨʝʬʝʨʝʥʮʠʠ, 

ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʌʨʘʥʮʠʷ ʚʟʷʣʘ ʧʨʠʦʨʠʪʝʪʦʤ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʦʚ ʜʣʷ 9 ʨʳʥʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʛʜʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ 

ʣʠʜʝʨʩʪʚʘ: çʫʤʥʳʡ ʛʦʨʦʜè, çʥʦʚʳʝ ʨʝʩʫʨʩʳè, çʵʢʦ-ʤʦʙʠʣʴʥʦʩʪʴè, ʪʨʘʥʩʧʦʨʪ ʠ 

ʤʝʜʠʮʠʥʘ ʙʫʜʫʱʝʛʦ, ʮʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʩʝʢʪʦʨʝ, ʫʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɺʝʣʠ-

ʢʦʙʨʠʪʘʥʠʶ ʦʪʣʠʯʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʢʦʩʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʫʶ ʩʨʝʜʫ. ɻʦʩʫʜʘʨʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʠʨʫʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʨʝʜʧʨʠ-
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ʥʠʤʘʪʝʣʴʩʢʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʦʨʛʘʥʠ-

ʟʘʮʠʡ. ʇʨʦʤʳʰʣʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʢ ʧʦʣʠʪʠʢʫ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʨʘʚʥʳʭ ʧʨʘʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʠ ʥʦʨʤʘ-

ʪʠʚʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ. ʉ 2017 ʛʦʜʘ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʝʡʩʪʚʫʝʪ ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ: ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʦʚ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʦʧʨʝʜʝʣʝʥʳ ʜʝʢʘʨʙʦʥʠʟʘ-

ʮʠʷ (ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʝ), ʵʢʦʥʦʤʠʢʘ ʜʘʥʥʳʭ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, çʯʠʩʪʳʡ ʨʦʩʪè ʠ ʜʨ. [5]. 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʦʜʜʝʨʞʢʘ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʫʱʝʩʪʚʦʚʘʣʘ ʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʘʢ-

ʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʝʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʳʝ 

ʫʯʠʪʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ çʟʝʣʝʥʳʝè ʪʝʭʥʦʣʦ-

ʛʠʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʉʪʨʘʥʘʤʠ ʫʜʝʣʝʥʦ ʚʥʠ-

ʤʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ, ʦʥʠ ʥʘʮʝʣʝʥʳ ʥʘ ʚʭʦʞʜʝʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʘʣʴʷʥʩʳ, ʢʣʘʩʪʝʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʇʦʤʠʤʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʨʘ-

ʥʳ ʨʝʘʣʠʟʫʶʪ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʥʘʫʢʦʝʤʢʠʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʩ 

ʮʝʣʴʶ ʩʦʟʜʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʫʥʠʢʘʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʧʨʦʜʫʢʮʠʶ ʩ ʚʳʩʦʢʦʡ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʈʝʘʣʠʟʘʮʠʷ ʥʘʤʝʯʝʥʥʳʭ ʧʣʘʥʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦ-

ʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ, ʣʴʛʦʪʠʨʦʚʘʥʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦ-

ʣʠʪʠʢʠ ʩʦʙʣʶʜʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ ʨʘʟʚʠʪʠʷ. ɺ ʜʘʥʥʳʭ ʩʪʨʘʥʘʭ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʫʧʨʘʚʣʝʥʠʝ ʥʘʮʝ-

ʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. ʉ ʧʦʤʦ-

ʱʴʶ ʧʦʜʜʝʨʞʢʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʫʜʘʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʥʘʩʪʦʷʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʪʢʨʳʪʦʩʪʴ 

ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʠʥʥʦʚʘʮʠʡ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʫʣʫʯʰʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʚʭʦ-

ʜʠʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ.  

ɺ ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʷʚʣʷʣʠʩʴ ʩʝʣʝʢʪʠʚʥʳʤʠ ʠ ʧʨʝʜʧʦʣʘʛʘʣʠ ʪʦʯʝʯʥʳʡ 

ʧʨʠʦʨʠʪʝʪ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ. ɺʝʨʪʠʢʘʣʴʥʫʶ ʤʦʜʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʙʦʣʝʝ ʞʝʩʪʢʦʡ ʠ ʦʪʨʘʩʣʝʚʦʡ, ʣʠʙʦ ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʪ-

ʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʧʝʨʝʭʦʜʷʪ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴʶ ʠ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʩʪʴʶ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʦʟʠʮʠʡ ʩʪʨʘʥʳ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  



133 

 
ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɹʀʇ ʉʆ ʈɸʅ 

 ̄122021800169-0.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʳʩʦʝʚ ɽ. ɺ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠ-

ʢʠ. ʄʦʩʢʚʘ: ʀʟʜ-ʚʦ ʄʦʩʢʦʚʩʢ. ʛʫʤ. ʫʥ-ʪʘ, 2012. 160 ʩ.  

2. ʉʢʦʙʝʣʝʚ ɼ. ʆ. ʇʦʣʠʪʠʢʘ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. ɸʧʘʪʠʪʳ, 2021. 306 ʩ. 

3. ɺʝʨʪʘʢʦʚʘ, ʖ. ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ // ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 2012. ˉ 11. ʉ. 73ï79.  

4. ɺʦʣʢʦʚʘ ʅ. ɸ., ʅʘʙʦʡʯʝʥʢʦ ɸ. ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʚ ʵʧʦʭʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠ-

ʢʠ // ɺʝʩʪʥʠʢ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2016. ˉ 2. ʉ. 149ï157. 

5. ɾʠʚʦʪʦʚʩʢʘʷ ɸ. ɻ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʥʘʫʢ. ʄʦʩʢʚʘ, 2020. 161 ʩ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



134 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 644.61/.64(571.54) 

 

ʉɸʅʀʊɸʈʅʆ-ɻʀɻʀɽʅʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ  

ʇʀʊʔɽɺʆɻʆ ɺʆɼʆʉʅɸɹɾɽʅʀʗ ʈɽʉʇʋɹʃʀʂʀ ɹʋʈʗʊʀʗ 

 

É ɹʘʣʴʯʫʛʦʚʘ ɺʘʣʝʨʠʷ ɽʚʛʝʥʴʝʚʥʘ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ 

valeria.balchugowa@yandex.ru 

 

É ɻʨʠʛʦʨʴʝʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

marina.grigoryeva2015@bk.ru 

 

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ 

670000 ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʤʦʣʠʥʘ, 24ʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʠʪʴʝʚʦʛʦ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʫʜʝʣʴʥʳʡ ʚʝʩ, ʩʘ-

ʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʩʪʦʯʥʠʢʠ. 

 

SANITARY AND HYGIENIC CONDITION  

OF DRINKING WATER SUPPLY IN THE REPUBLIC OF BURYATIA 

 

Valeria E. Balchugova 

Student of the Department of Geography and Geoecology 

Buryat State University 

24ʘ, Smolin str., Ulan-Ude, 670000, Russia 

valeria.balchugowa@yandex.ru  

 

Marina A. Grigorieva 

Candidate of Geographical Sciences,  

Buryat State University 

24ʘ, Smolin str., Ulan-Ude, 670000, Russia 

marina.grigoryeva2015@bk.ru  

 

Abstract: This article discusses the problem of poor-quality drinking water supply, analyzes 

the proportion of water samples that do not correspond to sanitary and chemical indicators. 

The main areas with excess of hygienic indicators of chemicals have been identified. 

Keywords: Republic of Buryatia, drinking water supply, specific gravity, sanitary and chem-

ical indicators, sources. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ: ʥʝʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʝ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʘʟʚʦ-

ʜʷʱʠʡ ʩʝʪʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʨʷʜʝ ʚʦʜʦʧʨʦʚʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʯʠʩʪ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʩʣʘʙʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʦʨʛʘʥʠʟʘʮʠʡ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʠʚʘ-
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ʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʟ 256 ʠʩʪʦʯ-

ʥʠʢʦʚ.  

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦ-

ʛʦ ʧʨʦʝʢʪʘ çʏʠʩʪʘʷ ʚʦʜʘè, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2020ʛʛ. ʜʦʣʷ ʠʩʪʦʯ-

ʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 18,4% ʠ ʩʦʩʪʘʚʠʣʘ 42,2% 

(2016 ʛʦʜ- 23,8%) (ʪʘʙʣ. 1). [2] 

ɼʦʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ) 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ, ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2016 ʛʦʜʘ, ʠ ʩʦʩʪʘʚʠʣʘ 66,7%.  

ɼʦʣʷ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 41,6%, ʨʦʩʪ ʩʦʩʪʘʚʠʣ 83,3%. 

 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʮʝʥʪ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ,  

ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ (%) 

 

ʀʩʪʦʯʥʠʢʠ  

ʚʦʜʦʩʥʘʙʞʝʥʠʷ  
2016 2017 2018 2019 2020 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ 

ʢ 2016ʛ., % 

ɺʩʝ ʠʩʪʦʯʥʠʢʠ,  

ʚ ʪʦʤ ʯʠʩʣʝ:  
23,8 23,8 22,6 38,0 42,2 77,3ŷ 

- ʧʦʚʝʨʭʥʦʩʪʥʳʝ  83,3 83,3 83,3 66,7 66,7 -20,0Ź 

- ʧʦʜʟʝʤʥʳʝ  22,7 22,7 21,4 37,4 41,6 83,3ŷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʚ 2020 ʛʦʜʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2016 ʛʦʜʘ ʧʨʦʮʝʥʪ ʧʨʦʙ ʚʦʜʳ, 

ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ, ʫʚʝʣʠʯʠʣʩʷ ʩ 7,1 ʜʦ 10,5% ʠ ʩʥʠʟʠʣʩʷ ʩ 4,3 ʜʦ 0% ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ [1]. 

ɺ ʠʩʪʦʯʥʠʢʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʜʦʣʷ ʧʨʦʙ ʚʦʜʳ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʧʦ ʩʘʥʠʪʘʨʥʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,2 ʨʘʟʘ, ʘ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ð ʚ 3,6 ʨʘʟʘ 

ɺ ʨʷʜʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʦʪʤʝʯʝʥʦ ʥʝʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʚʦʣʳ ʚ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠ-

ʚʘʤ. ʊʘʢ, ʚ ʊʫʥʢʠʥʩʢʦʤ, ʀʚʦʣʛʠʥʩʢʦʤ, ʉʝʣʝʥʛʠʥʩʢʦʤ, ɿʘʠʛʨʘʝʚʩʢʦʤ ʨʘʡʦʥʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʠ ʛ. ʋʣʘʥ-ʋʜʵ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʪʤʝʯʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʧʨʝʚʳʰʘʶʱʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. ʇʨʦʙʳ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʤ, ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ, ʂʘʙʘʥʩʢʦʤ, ɼʞʠʜʠʥʩʢʦʤ, ɿʘʠʛʨʘʝʚʩʢʦʤ, ɿʘʢʘ-

ʤʝʥʩʢʦʤ, ʀʚʦʣʛʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʳ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ (ʨʠʩ. 1, 2.)  
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ʈʠʩ. 1. ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ  

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ 2020 ʛʦʜʫ 

 

 
 
ʈʠʩ. 2. ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ  

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 2020 ʛʦʜʫ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʳ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚ 2020 ʛʦʜʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʮʝʥʪ 

ʧʨʦʙ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʥʠʟʠʣʩʷ ʥʘ 11,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛʦʜʦʤ, ʘ 
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ʧʨʦʮʝʥʪ ʧʨʦʙ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 20,6%. 

ʈʠʩ. 3. ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʧʨʦʙ ʚʦʜʳ ʠʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ  

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ  

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  

ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ (2020 ʛ., %) 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ, ʩʦʛʣʘʩʥʦ, ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʜʘʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 2020 

ʛʦʜʫ ʦʩʥʦʚʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʝ ʩʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ, 

ʷʚʣʷʣʠʩʴ ʥʠʪʨʘʪʳ, ʞʝʣʝʟʦ, ʬʪʦʨ, ʤʘʨʛʘʥʝʮ. ʇʨʝʚʳʰʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʫʢʘʟʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʪʤʝʯʝʥʦ ʚ ʄʫʭʦʨʰʠʙʠʨʩʢʦʤ, ʊʘʨ-

ʙʘʛʘʪʘʡʩʢʦʤ, ʀʚʦʣʛʠʥʩʢʦʤ, ʂʘʙʘʥʩʢʦʤ, ʂʫʨʫʤʢʘʥʩʢʦʤ, ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ, ʉʝʣʝʥ-

ʛʠʥʩʢʦʤ, ʊʫʥʢʠʥʩʢʦʤ, ʍʦʨʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʠ ʛ. ʋʣʘʥ-ʋʜʵ. [3] 

ɺ 2020 ʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʙ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʦʩʣʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ 10-ʪʠ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ 

(ɼʞʠʜʠʥʩʢʠʡ, ɿʘʠʛʨʘʝʚʩʢʠʡ, ɿʘʢʘʤʝʥʩʢʠʡ, ʂʘʙʘʥʩʢʠʡ, ʂʷʭʪʠʥʩʢʠʡ, ʊʘʨʙʘʛʘʪʘʡ-

ʩʢʠʡ, ʀʚʦʣʛʠʥʩʢʠʡ, ʉʝʣʝʥʛʠʥʩʢʠʡ, ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ, ʍʦʨʠʥʩʢʠʡ) ʠ ʚ ʛ. ʋʣʘʥ-

ʋʜʵ. 

ɺ 2020ʛ. 7,3% ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ (72336 ʯʝʣ.) ʫʧʦʪʨʝʙʣʷʣʠ ʧʠʪʴʝʚʫʶ ʚʦʜʫ, 

ʥʝ ʦʪʚʝʯʘʶʱʫʶ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ 9-ʪʠ ʨʘʡʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʮʝʥʪ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, 

ʚʳʰʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʘʣʩʷ ʚ 

ʀʚʦʣʛʠʥʩʢʦʤ ð 23,4%, ɹʘʫʥʪʦʚʩʢʦʤ ð 29,9%, ɽʨʘʚʥʠʥʩʢʦʤ ð 27,4% ʨʘʡʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ.  [1] 

ɺʳʚʦʜ: ʂʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ 

ʥʘʩʝʣʝʥʠʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 
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07.05.2018 ˉ 204 ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦ-

ʝʢʪʘ çʏʠʩʪʘʷ ʚʦʜʘè. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2016 ʛʦʜʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʜʦʣʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʥʘ 13,7% (ʚ 2016ʛ. ð 

6,45%, 2017ʛ. ð 10,8%, 2018ʛ. ð 6,5%; ʚ 2019ʛ. ð 5,7%). ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʦʪ-

ʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ 

ʚʦʜʦʡ, ʦʪʚʝʯʘʶʱʝʡ ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ɽʨʘʚʥʠʥʩʢʦʤ, ʉʝʚʝʨʦʙʘʡʢʘʣʴ-

ʩʢʦʤ, ʂʠʞʠʥʛʠʥʩʢʦʤ, ɿʘʠʛʨʘʝʚʩʢʦʤ, ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ, ʄʫʡʩʢʦʤ, ɹʘʨʛʫʟʠʥʩʢʦʤ 

ʨʘʡʦʥʘʭ ʠ ʚ ʛ.ʋʣʘʥ-ʋʜʵ. [2] 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʜʘʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʢʠ ɺʦʣʛʠ ʟʘ 

ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2022 ʛʛ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ɹʇʂ, ʍʇʂ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʦʮʝʥʠ-

ʚʘʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ (ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ð ʆʄʏ) ð ʩʘʥʠʪʘʨʥʦ-

ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʙʘʢʪʝʨʠʡ. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦ-

ʜʳ ʦʮʝʥʝʥʦ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʨʝʢʘ ɺʦʣʛʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 
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Abstract. The article analyzes data on the ecological state of the Volga River for the period 

from 2021 to 2022. To assess the condition, indicators of BOD, COD and the content of oil 

products were selected; as microbiological indicators, the total number of bacteria (total mi-

crobial number ð TMC) ð a sanitary-indicative group of bacteria ð was evaluated. Dur-

ing the study period, the ecological state of water was assessed as unsatisfactory. 

Keywords: hydrochemical indicators, total microbial number, Volga River, ecological state. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʙʱʝʩʪʚʦ ʚʩʝ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʫʞʥʘ ʣʶ-
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ʜʷʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʙʳʪʫ, ʥʘ ʩʪʨʦʡʢʘʭ, ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ð 

ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʥʘʜʚʠʛʘʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʷʭ. ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʦ-

ʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʩʬʝʨ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦ-

ʚʝʢʘ. ʆʜʥʠʤ ʠʟ ʥʝʧʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ çʫʩʪʦʡʯʠʚʦʛʦè ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʢ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

[4]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʚʦʜʘʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʩʪʫʧʘʝʪ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ð ʚ ɺʦʣʛʦʛʨʘʜʝ, 

ʉʘʨʘʪʦʚʝ, ʉʘʤʘʨʝ, ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ, ʂʘʟʘʥʠ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ɺʦʣʛʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʙʲʝʤ ʠ ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʧʨʝʚʳʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʦʯʠʱʝʥʠʷ; ʚʦʜʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʥʝ ʩʧʨʘʚ-

ʣʷʝʪʩʷ ʩ ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. ʉʪʦʯʥʳʝ ʚʦʜʳ, ʩʙʨʘʩʳʚʘʝʤʳʝ 

ʘʩʪʨʘʭʘʥʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʟʘʛʨʷʟʥʷʶʪ ʥʠʟʦʚʴʷ 

ʨʝʢʠ [3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨ. ɺʦʣʛʘ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ: ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙ ʨʝʢʠ ɺʦʣʛʘ ʧʦ ʛʠʜʨʦʭʠʤʠ-

ʯʝʩʢʠʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʢʠ 

ɺʦʣʛʘ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʧʨʦʙʳ ʨʝʢʠ ɺʦʣʛʘ, ʦʪʦʙʨʘʥʥʳʝ ʚ 

ʪʦʯʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʩʪʨʘʭʘʥʴ. ʪʦʯʢʘ ˉ1 (ʨʝʢʘ ɺʦʣʛʘ, ʂʦʤʩʦ-

ʤʦʣʴʩʢʘʷ ʥʘʙʝʨʝʞʥʘʷ); ˉ2 ð (ʨʝʢʘ ɺʦʣʛʘ, ʉʪʨʝʣʢʘ). ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʷʣʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦ ʦʩʥʦʚʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʪʘʢʠʤ, ʢʘʢ ɹʇʂ, ʍʇʂ ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺ ʧʨʦʙʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦʢʘ-

ʟʘʪʝʣʴ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʚʦʜʝ ʥʝʩʪʘʙʠʣʴʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʚʦʜʝ ʧʫʪʝʤ 

ʛʠʜʨʦʣʠʟʘ, ʦʢʠʩʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ɹʇʂ ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʤʝʨʝ-

ʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʙʝ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ-

ʩʣʝ ʦʪʙʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʦʙʳ. ʀʥʢʫʙʘʮʠʶ ʧʨʦʙʳ ʧʨʦʚʦʜʠʣʠ ʙʝʟ 

ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʩʢʣʷʥʢʝ. ʆʧʨʝʜʝʣʷʣʠ ʍʇʂ ð ʚʝʣʠʯʠʥʫ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʫʶ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʢʠʩʣʷʝ-

ʤʳʭ ʦʜʥʠʤ ʠʟ ʩʠʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʦʢʠʩʣʠʪʝʣʝʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [6]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ çʌʣʶʦʨʘʪ-02-2ʄè [7].  

ɺ ʚʦʜʝ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʧʨʦʪʨʦʬʥʳʭ ʤʝʟʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʦʪʨʘʞʘʶʱʝʡ ʦʙʱʫʶ ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʘʧʨʦʪʨʦʬʥʳʭ ʤʝʟʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʚʳʧʦʣʥʷʣʠ ʤʝʪʦʜʦʤ ʛʣʫʙʠʥʥʦ-

ʛʦ ʧʦʩʝʚʘ ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʚ 2-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʢʦʥʪʨʦʣʷ ʩʪʝʨʠʣʴʥʦʩʪʠ ʧʨʠ 37 Á ʉ ʚ ʪʝʯʝʥʠʝ 1 ʩʫʪʦʢ [5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 17.1.3.07. ï82 ʥʦʨʤʘ ʇɼʂ ʜʣʷ ʚʦʜʳ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 30 ʤʛʆ2/ʜʤ
3 [2]. ɺʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʚ ʦʩʪʘʣʴʥʳʝ ʧʝ-

ʨʠʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʥʘ 2 ʇɼʂ, 3 ʇɼʂ ʠ 4 ʇɼʂ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1  

ʇʦʢʘʟʘʪʝʣʴ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

 
ʉʝʟʦʥ  

       ʇʨʦʙʘ 

ɺʝʩʥʘ 2021 ʃʝʪʦ 2021 ʆʩʝʥʴ 2021 ɿʠʤʘ 2022 ɺʝʩʥʘ 2022 

ʊʦʯʢʘ ˉ1 30 90 60 25 35 

ʊʦʯʢʘ ˉ2 60 60 60 20 40 

 

ʇʦʢʘʟʘʪʝʣʴ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ɹʇʂ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʦʢʠʩʣʝʥʠʝ ʙʘʢʪʝ-

ʨʠʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʟʘʜʘʥʥʦʤ ʦʙʲʝʤʝ ʚʦʜʳ. ʅʦʨʤʘ 

ʇɼʂ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʨʘʚʥʘ 4 ʤʛʆ2/ʜʤ3 

(ʪʘʙʣʠʮʘ 2). ɺʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɹʇʂ5 ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2021 ʛ. ʠ 

ʚʝʩʥʦʡ 2022 ʛ. ʚ ʪʦʯʢʝ ˉ 2, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʩʫʙʩʪʘʥ-

ʮʠʠ ð ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʳ.  

 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʴ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

 
ʉʝʟʦʥ  

       ʇʨʦʙʘ 

ɺʝʩʥʘ 2021 ʃʝʪʦ 2021 ʆʩʝʥʴ 2021 ɿʠʤʘ 2022 ɺʝʩʥʘ 2022 

ʊʦʯʢʘ ˉ1 4 8 4 2 6 

ʊʦʯʢʘ ˉ2 4 8 4 2 8 

 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʚʦʜʦʝʤʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʌʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʙʦʣʝʝ ʚʩʝʛʦ ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʪʦʡ ʚʝʣʠʯʠ-

ʥʳ ʚ ʨʝʞʠʤʝ online. ʇʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʅ 2.1.5.1315-03 ʥʦʨʤʘ ʇɼʂ ʜʣʷ ʚʦʜʳ ʚʦʜ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,3 ʤʛ/ʜʤ3 [7]. ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʦʪ ʥʦʨʤʳ ʚʳʷʚʣʝʥʦ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ 2021 ʛ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3  

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

 
ʉʝʟʦʥ  

       ʇʨʦʙʘ 

ɺʝʩʥʘ 2021 ʃʝʪʦ 2021 ʆʩʝʥʴ 2021 ɿʠʤʘ 2022 ɺʝʩʥʘ 2022 

ʊʦʯʢʘ ˉ1 0,3 1,2 1,2 0,2 0,4 

ʊʦʯʢʘ ˉ2 0,6 0,9 0,9 0,1 0,8 

 

ʆʙʱʘʷ ʤʠʢʨʦʙʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʆʄʏ) ʚʳʷʚʣʷʝʪ ʙʘʢʪʝʨʠʠ, ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʩʧʦʩʦʙʥʳʝ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʟʜʦʨʦʚʴʶ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨ-

ʤʘʪʠʚʝʥ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʘʷ ʆʄʏ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠ-

ʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʬʝʢʘʣʠʷʭ) ʠ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 

ʘʟʦʪʘ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩ. 1. ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʧʨʦʙ ʚʦʜʳ ʨ. ɺʦʣʛʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 17.1.3.07ï82 ʧʨʦʙʳ ʚʦʜʳ ʚ ʟʠʤʥʠʡ ʧʝ-

ʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢʦ 3-ʝʤʫ ʢʣʘʩʩʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʫʤʝʨʝʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʳʝè; ʚ ʚʝʩʝʥʥʠʡ, ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʳ ʚʦʜʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4ïʛʦ ʢʣʘʩʩʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ çʟʘʛʨʷʟʥʝʥʥʳʝè.  

ʇʦʵʪʦʤʫ, ʠʟʫʯʘʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ɺʦʣʛʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ɸʩʪʨʘʭʘʥʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʘʤ 

ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ɺʦʣʛʠ ʪʨʝʙʫʝʪ ʤʘʩʰʪʘʙʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʚ ʛʦʨʦʜʘʭ. ɽʩʣʠ 

ʵʪʦ ʩʜʝʣʘʪʴ ʭʦʪʷ ʙʳ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʉʘʤʘʨʘ, ɸʩʪ-

ʨʘʭʘʥʴ, ʂʘʟʘʥʴ, ʉʘʨʘʪʦʚ ʠ ɺʦʣʛʦʛʨʘʜ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʧʘ-

ʜʘʶʱʠʭ ʚ ʨʝʢʫ, ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʚʜʚʦʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʪʨʦ-

ʚʝ ʆʣʴʭʦʥ. ʇʝʨʚʘʷ ʵʪʦ ʧʨʦʙʣʝʤʘ ʩ ʤʫʩʦʨʦʤ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ 

ʪʫʨʠʟʤʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʪʘʢʠʝ 

ʢʘʢ: ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʝʡʥʝʨʦʚ, ʚʳʚʦʟ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʨʘʙʦʪʘ ʚʦʣʦʥʪʝʨʦʚ ʧʦ 

ʫʙʦʨʢʝ ʤʫʩʦʨʘ ʥʘ ʦʩʪʨʦʚʝ. ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʮʠʦ-

ʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʟʘʧʨʝʱʝʥʦ ʚʦʟʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʩʪʨʦʡʢʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʩʪʨʦ-

ʚʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʘ. ɻʨʠʥʧʠʩ ʚʳʷʩʥʠʣ, ʢʘʢ ʣʶʜʠ ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʞʠʜʢʠʭ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʢʘʢʦʡ ʚʨʝʜ ʵʪʦ ʥʘʥʦʩʠʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʆʣʴʭʦʥʘ ʠ ʦʟʝʨʘ ɹʘʡ-

ʢʘʣ. ʊʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜʳ, ʦʩʪʨʦʚ ʆʣʴʭʦʥ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʙʣʝʤʳ. 
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Abstract. This article discusses two environmental problems on the island of Olkhon. The 

first is the problem with garbage, which arose as a result of active tourism. The measures 

aimed at solving this issue are considered, such as the installation of containers, the removal 

of solid household waste and the work of volunteers to clean up garbage on the island. The 

second problem is related to the fact that the construction of any capital construction pro-

jects is prohibited in the territories of national parks. As a result, the construction of sewage 

and sewage treatment plants on the island is quite problematic. Greenpeace has found out 
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how people get rid of liquid household waste and what harm it does to the environment of 

Olkhon and Lake Baikal. It is also considered what has been done to solve this problem. 

Keywords: environmental problems, olkhon island, sewage treatment plants, waste 

 

ʆʩʪʨʦʚ ʆʣʴʭʦʥ ʥʝ ʨʘʟ ʫʧʦʤʠʥʘʣʩʷ ʚ ʧʣʘʥʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʤʝʩʪʦ, ʩʧʦʩʦʙʥʦʝ ʧʦʜʥʷʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ ʛʨʘʥʠʮʳ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʟʘʢʨʳʚʘʶʪʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠ-

ʯʠʥʘʤ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ. ʊʘʢ ʠ ʥʘ ʦʩʪʨʦʚ ʆʣʴʭʦʥ ʧʨʠʙʳ-

ʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ. ʅʘ ʦʩʪʨʦʚ ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʜʚʫʤʷ ʧʫʪʷʤʠ. 

ʅʘ ʧʘʨʦʤʘʭ, ʢʦʪʦʨʳʝ ʚʤʝʱʘʶʪ ʜʦ 30 ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʨʝʡʩʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 15-30 ʤʠʥʫʪ. ʀ ʥʘ ʩʘʤʦʣʝʪʝ, ʨʝʡʩʳ ʢʦʪʦʨʦʛʦ ʩ 31 ʦʢʪʷʙʨʷ 2022 ʛʦʜʘ ʠ 

ʜʦ ʢʦʥʮʘ ʛʦʜʘ ʨʝʡʩʳ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʝʞʝʜʥʝʚʥʦ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʝʢʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʦʩʪʨʦʚ ʧʨʠ-

ʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʪʦʣʴʢʦ ʚ 2019 ʛʦʜʫ ʦʩʪʨʦʚ ʧʦʩʝʪʠʣʦ ʙʦʣʝʝ 

140 ʪʳʩʷʯ ʪʫʨʠʩʪʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʚʦʧʣʦʱʝʥʠʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʚ ʞʠʟʥʴ ʚʦʟʥʠʢʘʝʪ 

ʤʥʦʛʦ ʥʶʘʥʩʦʚ ʚ ʚʠʜʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  

ʊʫʨʠʩʪʳ, ʢʨʦʤʝ ʧʦʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘ, ʦʩʪʘʚʣʷʶʪ ʧʦʩʣʝ ʩʝʙʷ ʛʦʨʳ ʤʫ-

ʩʦʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʚʦʟʠʪʴ. ɿʜʝʩʴ ʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʩʦʩʪʳʢʦʚʢʘ ʧʣʘʥʦʚ 

ʧʨʦʝʢʪʦʚ ʠ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʥʘ ʦʩʪʨʦʚʝ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʦʩʪʨʦʚ ʆʣʴʭʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʦʩʦʙʦʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ, ʩʢʣʘ-

ʜʠʨʦʚʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʟʘʧʨʝʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʝʨʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, 

ʚʦʟʥʠʢʰʫʶ ʥʘ ʦʩʪʨʦʚʝ. 

ɺ ʦʜʥʦʡ ʠʟ ʩʪʘʪʝʡ ʥʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʙʳʣʦ ʠʥʪʝʨʚʴʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ 

ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. ɺʦʪ, ʯʪʦ ʦʥ ʩʦʦʙʱʘʝʪ. ɾʠʪʝʣʷʤ ʦʩʪʨʦʚʘ ʧʨʠʭʦʜʠʪʩʷ ʚʳʚʦʟʠʪʴ 

ʤʫʩʦʨ ʟʘ 160 ʢʠʣʦʤʝʪʨʦʚ, ʯʪʦ ʥʝ ʚʳʛʦʜʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʙʶʜʞʝʪʝ. ʇʦʵʪʦʤʫ 

ʞʠʪʝʣʠ ʠʜʫʪ ʥʘ ʭʠʪʨʦʩʪʴ, ʥʦʯʘʤʠ ʚʳʚʦʟʷʪ ʤʫʩʦʨ ʥʘ ʥʝʟʘʢʦʥʥʳʝ ʩʚʘʣʢʠ ʠʣʠ ʩʞʠ-

ʛʘʶʪ ʝʛʦ ʚ ʙʦʯʢʘʭ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʤʝʪʦʜ ʫʪʠʣʠʟʘʮʠʠ ʧʦʜ ʟʘʧʨʝʪʦʤ ʠ ʛʨʦʟʠʪ ʩʝʨʴ-

ʝʟʥʳʤʠ ʰʪʨʘʬʘʤʠ. [2]  

ɺ 2021 ʛʦʜʫ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʤʫʩʦʨʦʤ ʥʘ 

ʦʩʪʨʦʚʝ. ɺʦʣʦʥʪʝʨʳ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʛʦ ʬʦʥʜʘ çʇʦʜʘʨʠ ʧʣʘʥʝʪʝ ʞʠʟʥʴè ʧʨʝʦʙ-

ʨʘʟʠʣʠ ʤʳʩ ɹʫʨʭʘʥ. ʇʨʠ ʧʦʤʦʱʠ ʛʨʘʥʪʦʚʳʭ ʜʝʥʝʛ ʦʥʠ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ. ɼʦʙʨʦʚʦʣʴʮʳ ʦʙʫʩʪʨʦʠʣʠ ʪʝʨʨʠʪʦ-

ʨʠʶ, ʧʦʩʪʘʚʠʣʠ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ.  

 

 
 

ʈʠʩ. 1. ʂʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʤʫʩʦʨʘ ʥʘ ʤʳʩʝ ɹʫʨʭʘʥ 
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ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʩʪʦʷʣʠ ʦʥʠ ʥʝ ʜʦʣʛʠʡ ʩʨʦʢ. ʋʞʝ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ ʵʪʠ ʢʦʥ-

ʪʝʡʥʝʨʳ ʫʙʨʘʣʠ. ʇʨʠʯʠʥʦʡ ʩʪʘʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʛʦ ʤʫʩʦʨʘ. 

ʍʦʪʷ ʚʳʝʤʢʫ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʯʝʪʚʝʨʛʘ ʧʦ ʚʦʩʢʨʝʩʝʥʴʝ, ʢʦʛʜʘ ʙʦʣʴʰʝ ʚʩʝ-

ʛʦ ʪʫʨʠʩʪʦʚ ʥʘ ʦʩʪʨʦʚʝ, ʵʪʦ ʚʩʝ ʞʝ ʥʝ ʩʨʘʙʦʪʘʣʦ. ʃʶʜʠ ʟʘʚʘʣʠʚʘʣʠ ʚʩʝ ʤʫʩʦʨʦʤ 

ʤʛʥʦʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʠʣʴʥʦ ʩʦʨʪʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʫʤʝʶʪ ʥʝ ʤʥʦʛʠʝ. ʂʦʥ-

ʪʝʡʥʝʨʳ ʯʘʩʪʦ ʧʨʦʩʪʦ ʟʘʚʘʣʠʚʘʶʪ ʨʘʟʥʳʤ ʤʫʩʦʨʦʤ, ʣʠʙʦ ʢʠʜʘʶʪ ʝʛʦ ʨʷʜʦʤ. ɺʦ-

ʣʦʥʪʝʨʳ ʥʝ ʨʘʟ ʥʘʚʦʜʠʣʠ ʧʦʨʷʜʦʢ, ʥʦ ʵʪʦ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ.  

ʆʩʪʨʦʚ ʆʣʴʭʦʥ ð ʵʪʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ ʧʨʠʨʦʜʥʘʷ ʟʦʥʘ, ʛʜʝ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʟʘʧʨʝʱʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙ ʵʪʦʤ ʛʣʘʩʠʪ 

ʩʪʘʪʴʷ 9 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 33-ʌɿ "ʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʷʭ". ʅʘ ʵʪʠʭ ʟʝʤʣʷʭ ʥʝʣʴʟʷ ʚʦʟʚʦʜʠʪʴ ʞʠʣʳʝ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ, ʜʘ ʠ ʚʦʦʙʱʝ ʟʘʧʨʝʱʝʥʦ ʣʶʙʦʝ ʢʘʧʠʪʝʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʇʦʩʪʨʦʠʪʴ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʦʩʪʨʦʚʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ɹʘʡʢʘʣʘ ʩʪʨʘʜʘʝʪ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʢʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʜʢʠʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʚʳʚʦʟʷʪʩʷ ʩ ʦʩʪʨʦʚʘ, ʦʜʥʘʢʦ, ʢʘʢ ʠ ʢʫʜʘ 

ʠʭ ʚʳʚʦʟʷʪ ð ʜʦʩʪʦʚʝʨʥʦ ʩʢʘʟʘʪʴ ʪʨʫʜʥʦ. ɺ ʪʫʨʩʝʟʦʥ ʥʘʩʝʣʝʥʠʝ ʥʘ ʦʩʪʨʦʚʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʳ, ʟʘ ʩʫʪʢʠ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʠʩʯʠʩʣʷʝʪʩʷ ʩʦʪʥʷʤʠ ʪʳʩʷʯ ʣʠʪʨʦʚ. ʀ 

ʚʩʝ ʵʪʠ ʦʪʭʦʜʳ ʧʦʧʘʜʘʶʪ ʚ ɹʘʡʢʘʣ, ʚʤʝʩʪʝ ʩ ʭʠʤʠʝʡ, ʢʦʪʦʨʘʷ ʥʘʥʦʩʠʪ ʚʨʝʜ ʵʢʦʩʠ-

ʩʪʝʤʝ ʦʟʝʨʘ. 

ɺ ʬʝʚʨʘʣʝ 2022 ʛʦʜʘ ʨʦʩʩʠʡʩʢʠʡ ɻʨʠʥʧʠʩ ʧʦʩʝʪʠʣ ʦʟʝʨʦ ɹʘʡʢʘʣ, ʯʪʦʙ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʟʝʨʘ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʥʘ ʦʩʪʨʦʚʝ ʥʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʙʘʟ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʩʪʳʝ ʚʳʛʨʝʙʥʳʝ 

ʷʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʦʯʥʳʝ ʚʦʜʳ ʯʝʨʝʟ ʛʨʫʥʪ ʧʦʧʘʜʘʶʪ ʚ ʦʟʝʨʦ ɹʘʡʢʘʣ. ʅʘ ʦʩʪʨʦʚʝ 

ʩʫʱʝʩʪʚʫʶʪ ʮʝʣʳʝ ʨʝʟʝʨʚʫʘʨʳ, ʚ ʢʦʪʦʨʳʝ ʩʚʦʟʷʪʩʷ ʚʩʝ ʦʪʭʦʜʳ ʚ ʧʝʨʠʦʜ ʤʝʞʩʝ-

ʟʦʥʴʷ, ʢʦʛʜʘ ʧʝʨʝʧʨʘʚʘ ʩ ʦʩʪʨʦʚʘ ʥʝʚʦʟʤʦʞʥʘ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʧʘʜʝʪ ʚ ʦʟʝʨʦ. 

[3]. 

 

 
 

ʈʠʩ. 2. ʈʝʟʝʨʚʫʘʨʳ ʥʘ ʦʩʪʨʦʚʝ ʆʣʴʭʦʥ 

 

ʂʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʩʦ-

ʩʪʘʚ ʥʘʮʧʘʨʢʘ ʦʰʠʙʦʯʥʦ ʚʦʰʣʠ ʥʝʧʨʠʨʦʜʦʮʝʥʥʳʝ ʫʯʘʩʪʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩ 

çɿʘʧʦʚʝʜʥʳʤ ʇʨʠʙʘʡʢʘʣʴʝʤè ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʦ ʚʳʜʝʣʝʥʠʠ ʟʝ-

ʤʝʣʴ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ʅʘ ʦʩʪʨʦʚʝ ʝʩʪʴ ʠ ʩʪʘʨʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʫʞʝ ʥʝ 

ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʚʦʝʡ ʟʘʜʘʯʝʡ ʠ ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝ-
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ʙʦʚʘʥʠʷʤ. ɼʘʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʥʦʚʣʝʥʠʠ, ʯʪʦʙ ʠ 

ʜʘʣʴʰʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʫʶ ʯʠʩʪʢʫ ʩʪʦʢʦʚ.  

ɺʝʩʥʦʡ 2022 ʛʦʜʘ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦ-ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʨʦʢʣʘʜʢʘ ʚʦʜʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʳʜʝʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʢʦʣʦ 60 ʛʘ ʙʫʜʝʪ ʦʪʚʝʜʝ-

ʥʦ ʧʦʜ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʧʦʩʝʣʢʝ ʍʫʞʠʨ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʢʘʥʘʣʠʟʘʮʠʷ 

ʤʦʱʥʦʩʪʴʶ 800 ʢʫʙʦʤʝʪʨʦʚ ʚ ʩʫʪʢʠ, ʪʘʢ ʞʝ ʚ ʧʣʘʥʘʭ ʧʦʣʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʯʘʩʪʥʳʭ 

ʪʫʘʣʝʪʦʚ. [1] 
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ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʮʝʥʪ  

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ  
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ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʟʜʘʥʠʝʤ ʚʝʪʨʦʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪ-

ʨʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʬʘʢʪʦʨʳ ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʫʩʪʘʥʦʚʢʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ. ʇʨʠʚʝʜʸʥ 

ʨʷʜ ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʘʷ ʚʳʛʦʜʘ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ, ɽʨʘʚʥʠʥʩʢʦʛʦ, ʂʘʙʘʥ-

ʩʢʦʛʦ ʠ ɹʫʨʛʫʟʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ, ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʴ-

ʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚʝʪʨʦ-
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ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫ-

ʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝ ʪʘʢ ʰʠʨʦ-
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ʢʦ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʠʟ-ʟʘ ʚʳʛʦʜʥʦʩʪʠ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʟʢʦʤ ʨʠʩʢʝ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʝ [1]. 

ʆʜʥʠ ʩʧʝʮʠʘʣʠʩʪʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʳ ʩʤʦʞʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧ-

ʣʠʚʘ ʫʞʝ ʯʝʨʝʟ ʪʨʠʜʮʘʪʴ ʣʝʪ, ʜʨʫʛʠʝ  ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʥʝ ʚʦʟʤʦʞʥʦ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʧʨʝʜʦʩʪʘʪʦʯʥʦ. ʅʦ ʩʘʤʘʷ ʯʠʩʪʘʷ ʠ ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʘʷ ʟʝʣʸʥʘʷ ʵʥʝʨʛʠʷ, ʩʯʠʪʘʝʪʩʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ.  

ɺʝʪʨʦʵʥʝʨʛʝʪʠʢʘ ð ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʠ ʦʪʥʦʩʠʪ-

ʩʷ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚʠʜʘʤ ʵʥʝʨʛʠʠ. ʉʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʠʥʝ-

ʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʤʝʭʘʥʠʯʝʩʢʫʶ, 

ʪʝʧʣʦʚʫʶ ʠ ʚ ʣʶʙʫʶ ʜʨʫʛʫʶ ʬʦʨʤʫ ʵʥʝʨʛʠʠ ʫʜʦʙʥʫʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝ-

ʢʦʤ [2]. 

ɼʦʙʳʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘʤʠ ʢʘʢ ʧʨʘʚʠʣʦ ʩʚʷʟʳʚʘʶʪ ʩ 3-ʤʷ 

ʬʘʢʪʦʨʘʤʠ: 

1) ʉʪʦʠʤʦʩʪʴ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʘʥʮʠʡ;  

2) ʊʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʠ ʣʦʛʠʯʝʩʢʠ ʚʳʩʪʨʦʝʥʥʘʷ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʢʠ ʢʦʤʧʦʥʝʥʪʦʚ;  

3) ɺʝʪʨʦʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʢʦʪʦʨʦʡ ʩʦʟʜʘʸʪʩʷ ʦʙʲʝʢʪ. 

ʆʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, 

ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʤʝʩʪʘ ʜʣʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ.  ʇʦʵʪʦʤʫ ʚʩʝʛʜʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʘʣʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʅʘʠʣʫʯʰʠʤ ʤʝʩʪʦʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʩʯʠʪʘʝʪʩʷ 

ʚʦʟʚʳʰʝʥʥʳʝ ʠ ʨʘʚʥʠʥʥʳʝ ʫʯʘʩʪʢʠ, ʙʣʠʟʢʠʝ ʢ ʧʦʙʝʨʝʞʴʷʤ ʨʝʢ ʠ ʦʟʝʨ.  

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʟʘʥʠʤʘʝʪ 14-ʝ ʤʝʩʪʦ ʧʦ ʧʣʦʱʘʜʠ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, 

ʝʸ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 351 ʪʳʩ. ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ.   ɺ ʣʘʥʜʰʘʬʪʥʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʨʝʩʧʫʙʣʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʘ ʪʘʸʞʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ [3].   

ɺ ʨʝʩʧʫʙʣʠʢʝ ʥʘʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʙʝʨʝʛʦʚʳʭ ʧʣʦʱʘʜʝʡ ʦʟʝʨʘ ɹʘʡʢʘʣ. 

ʆʟʝʨʦ ɹʘʡʢʘʣ ʙʦʛʘʪʦ ʚʝʪʨʦʚʳʤʠ ʧʦʪʦʢʘʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʪʨʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ-

ʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʦʟʝʨʘ, ʝʛʦ ʚʥʫʰʠʪʝʣʴʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ ʠ ʨʝʣʴʝ-

ʬʦʤ.  

ʇʦ ʢʘʨʪʝ ʧʦʨʳʚʘ ʚʝʪʨʦʚ (ʨʠʩ.1) ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʝʪʨʷʥʦʡ ʧʦʪʦʢ ʨʝʩʧʫʙ-

ʣʠʢʠ ʠʜʸʪ ʩʦ ʩʪʦʨʦʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣ.   

 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ ʧʦʨʳʚʘ ʚʝʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ 
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ɺʝʪʨʷʥʦʡ ʧʦʪʦʢ ɹʘʡʢʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʪʨʘʤʠ: ʉʘʨʤʘ, ʂʫʣʪʫʢ, 

ɹʘʨʛʫʟʠʥ ʠ ʉʝʣʝʥʛʘ.  

ʈʝʩʧʫʙʣʠʢʫ ɹʫʨʷʪʠʶ ʤʦʞʥʦ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʪʴ ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʝʡ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʚʝʪʨʦʚʳʭ ʟʦʥʘʭ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʡʦʥʘʤ 1ʘ, 1, 2, 3 ʩʦʛʣʘʩʥʦ ʩʚʦʜʫ ʧʨʘʚʠʣ 

20.13330.2016 (ʊʘʙʣ. 1).   

 

ʊʘʙʣʠʮʘ 1 

ʊʘʙʣʠʮʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʤʝʩʪʥʦʩʪʠ 

 
ɺʝʪʨʦʚʦʡ ʨʘʡʦʥ  Ia I II  III  

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ Wo (ʢʛ/ʩʤ2)  17 23 30 38  

 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʦʚ ʧʦʣʫʯʝʥʥʳʝ ʩ ʨʘʟʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʘʡʦʥʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦ-

ʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʪʘʙʣ.2).   

ʊʘʙʣʠʮʘ 2  

ʉʢʦʨʦʩʪʴ ʚʝʪʨʦʚ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ  

 
ʈʘʩʧʦʣʦʞʝʥʠʝ  

ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

(ʥʘ ʚʳʩʦʪʝ 10 

ʤ) 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ) ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

(ʤ/ʩ) 
ɿʠʤʘ  ɺʝʩʥʘ  ʃʝʪʦ  ʆʩʝʥʴ 

ʋʣʘʥ-ʋʜʵ  2,1  1,5 2,5 2,2 2,0 28 

ɹʫʙʫʰʢʠʥ  

(ʂʘʙʘʥʩʢʠʡ ʨʘʡʦʥ)  

2,7 3,3 2,7 2,3 2,7 19  

ɹʘʛʜʘʨʠʥ  1,2 0,5 1,8 1,3 1,1 20 

ɹʘʨʛʫʟʠʥ  1,2 0,8 1,7 1,3 1,1 29 

ɹʘʫʥʪ  1,2  0,8 1,6 1,1 1,1 22 

ɹʠʯʫʨʘ  1,6 1,0 2,2 1,8 1,4 26 

ɻʦʨʷʯʠʥʩʢ (ʇʨʠ-

ʙʘʡʢʘʣʴʩʢʠʡ ʨʘʡʦʥ)  

2,0 2,1 1,7 1,6 2,4 23 

ɼʘʚʰʘ (ʉʝʚʝʨʦʙʘʡ-

ʢʘʣʴʩʢʠʡ ʨ-ʥ)  

1,8 1,9 1,7 1,4 2,1 24 

ʂʘʙʘʥʩʢ  3,1 3,0 3,5 3,2 2,6 24 

ʂʫʨʫʤʢʘʥ  1,7 0,9 2,4 2,0 1,5 28 

ʂʳʨʝʥ  1,1 0,5 1,5 1,3 0,9 22 

ʂʷʭʪʘ  1,7 1,0 2,4 2,0 1,5 28 

ʄʦʥʜʳ (ʊʫʥʢʠʥ-

ʩʢʠʡ ʨʘʡʦʥ 

1,8 1,6 2,4 1,6 1,7 25 

ʄʫʭʦʨʰʠʙʠʨʴ  1,7 0,7 2,6 2,1 1,6 22 

ʅʠʞʥʝʘʥʛʘʨʩʢ  1,8 1,4 1,9 1,9 1,9 19 

ʅʦʚʦʩʝʣʝʥʛʠʥʩʢ 

(ʉʝʣʝʥʛʠʥʩʢʠʡ ʨʘʡ-

ʦʥ)  

2,5 1,4 3,4 2,9 2,3 34 

ʆʨʣʠʢ  1,1 1,0 1,3 0,9 1,0 17 

ʇʝʪʨʦʧʘʣʦʚʢʘ  1,9 1,2 2,5 2,2 1,8 28 

ʈʦʤʘʥʦʚʢʘ (ɹʘʫʥ-

ʪʦʚʩʢʠʡ ʨʘʡʦʥ) 

1,4 1,1 1,8 1,2 1,4 24 

ʉʦʩʥʦʚʦ-ʆʟʝʨʩʢʦʝ  3,3 2,9 3,7 3,2 3,6 26 
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ʊʘʥʭʦʡ (ʂʘʙʘʥʩʢʠʡ 

ʨʘʡʦʥ) 

1,8 1,8 1,9 1,7 1,9 20 

ʊʫʥʢʘ  1,3 0,6 1,7 1,6 1,2 21 

ʋʘʢʠʪ 1,8 0,8 2,7 2,1 1,7 23 

ʋʩʪʴ ɹʘʨʛʫʟʠʥ (ɹʘʨ-

ʛʫʟʠʥʩʢʠʡ ʨʘʡʦʥ)  

1,7 1,9 1,6 1,4 1,9 20 

ʍʦʨʠʥʩʢ  2,4 2,0 2,7 2,4 2,3 28 

ʎʘʢʠʨ (ɿʘʢʘʤʝʥʩʢʠʡ 

ʨ-ʥ) 

1,2 0,6 1,7 1,5 1,0 24 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʷʪʠʠ ʚʝʪʨʷʥʳʝ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʝʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʠʤ ʚʝʪʨʦʚʳʤ ʧʦ-

ʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʉʝʣʝʥʛʠʥʩʢʠʡ, ɽʨʘʚʥʠʥʩʢʠʡ, ʂʘʙʘʥʩʢʠʡ ʠ ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ʨʘʡ-

ʦʥʳ.  

ʉʝʣʝʥʛʠʥʩʢʠʡ ʨʘʡʦʥ, ʧʦʩʸʣʦʢ ʅʦʚʦʩʝʣʝʥʛʠʥʩʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

ʜʦʩʪʠʛʘʝʪ 34 ʤ/ʩ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʜʦʤʠʥʠʨʫʝʪ ʛʦʨʥʦ-ʩʪʝʧʥʦʡ ʨʝʣʴʝʬ, ʘ ʚ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʫʝʪ ʭʦʣʦʜʥʳʡ ʧʦʧʝʨʝʯʥʳʡ ʚʝʪʝʨ çʉʝʣʝʥʛʘè, ʠʜʫ-

ʱʠʡ ʠʟ ʜʦʣʠʥʳ ʨʝʢʠ ʉʝʣʝʥʛʘ.  ɺʙʣʠʟʠ ʧʦʩʸʣʢʘ ʅʦʚʦʩʝʣʝʥʛʠʥʩʢ ʚ ʦʩʥʦʚʥʦʤ ʩʪʝʧ-

ʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʘ ʧʦʪʦʢ ʚʝʪʨʘ ʜʝʣʘʝʪ ʝʸ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʩʪʨʦʡʢʠ 

ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ.  

ʇʨʠ ʨʘʙʦʪʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʥʠʢʘʶʪ ʚʠʙʨʘʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ, ʧʦʵʪʦʤʫ 

ɺʕʉ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʘ ʦʪ ʞʠʣʳʭ ʧʦʩʝʣʝʥʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʤʝʥʝʝ 300 ʤʝʪ-

ʨʦʚ, ʛʜʝ ʰʫʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 45 ʜɹ. 

ʉʘʤʳʤ ʠʜʝʘʣʴʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʙʫʜʝʪ 

ʧʦʩʸʣʦʢ ʉʦʥʦʚʦ-ʆʟʝʨʩʢʦʝ, ʚ ɽʨʘʚʥʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʶʞʥʦʤ ʙʝ-

ʨʝʛʫ ʉʦʩʥʦʚʦʛʦ ʦʟʝʨʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 26 ʤ/ʩ, ʘ ʩʨʝʜʥʝ-

ʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3-3,5 ʤ/ʩ, ʵʪʘ ʦʪʤʝʪʢʘ ʜʘʸʪ ʥʝʦʙʭʦʜʠʤʫʶ ʩʢʦ-

ʨʦʩʪʴ ʚʝʪʨʘ ʜʣʷ ʨʘʙʦʪʳ ʩʨʝʜʥʠʭ ʚʝʪʨʷʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ.  

ʂʘʢ ʚʠʜʥʦ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦʟʚʦʣʷʶʪ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘʤ ʚʳʨʘ-

ʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ.  ʇʨʠ ʚʩʝʤ ʵʪʦʤ ʚʝʪʨʘ ʜʫʶʪ ʢʨʫʛʣʳʡ ʛʦʜ, 

ʢ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʫ ʵʪʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦʝ ʫʩʠʣʝʥʠʝ ʦʩʝʥʥʠʭ ʚʝʪʨʦʚ.  

ʋʩʪʘʥʦʚʢʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʧʦʜʦʡʜʫʪ ʠ ʜʣʷ ʨʘʡʦʥʦʚ ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ ɹʘʡ-

ʢʘʣʘ. ʅʘʧʨʠʤʝʨ ʩ.ɻʦʨʷʯʠʥʩʢ ʚ ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʨʘʡʦʥʝ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʫ-

ʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ɹʘʡʢʘʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʧʦʙʝʨʝʞʴʝ 

ʦʟʝʨʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʆʥʠ ʤʘʣʦ 

ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʥʝ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ. ʅʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʕʉ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘ-

ʪʨʘʪʳ. 

ʇʨʠ ʟʘʪʨʘʪʘʭ ʥʫʞʥʦ  ʫʯʠʪʳʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ, ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ, ʣʠʥʠʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʩʪʘʥʮʠʠ.  

ʂʦʥʝʯʥʦ ʚʩʝ ʨʘʩʭʦʜʳ ʟʘʚʠʩʷʪ ʦʪ ʤʘʩʰʪʘʙʦʚ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʚʝʪʨʷʥʳʭ ʩʪʘʥ-

ʮʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʪʦʠʤʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʳ 

ʜʦʭʦʜʠʪ ʜʦ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ.    
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ. ʅʘʦʙʦʨʦʪ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʧʦʤʦʱʴ 

ʪʨʘʜʠʮʠʦʥʥʦʡ.  

ɿʘʧʫʩʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʜʦʨʦʞʝ, ʯʝʤ ʟʘʧʫʩʢ ʩʪʘʥʮʠʠ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʩʳʨʴʝ. ʆʜʥʘʢʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʚʝʪʨʷʥʳʭ ʩʪʘʥʮʠʡ ʦʙʭʦʜʠʪʩʷ ʜʝʰʝʚʣʝ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʫʧʘʝʪ ʚʣʦʞʝʥʥʳʝ ʜʝ-

ʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ.  

ɽʩʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ  ʤʘʣʦʡ ʤʦʱ-

ʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʢʘʢ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʦʪ ʢʦʤʧʘʥʠʡ ʉʂɹ ʀʩʢʨʘ, ɿɸʆ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʉʘʧʩʘʥ-1000 ʠ ʉʘʧʩʘʥ-5000 . ʉʪʦʠʤʦʩʪʴ ʪʘʢʠʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʩʦ-

ʩʪʦʚʣʷʝʪ ʧʦʨʷʜʢʦʤ ʦʪ 300-400 ʪʳʩ.ʨʫʙʣʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʫʨʷʪʠʠ ʫʩʠʣʠʚʘʝʪʩʷ ʦʩʝʥʴʶ ʠ ʨʘʥʥʝʡ ʟʠʤʦʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʛʦʜʘ  ʩʚʝʪʦʚʦʡ 

ʜʝʥʴ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʦʯʝ, ʥʘʩʪʫʧʘʶʪ ʭʦʣʦʜʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ.   

ʉʝʛʦʜʥʷ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ɹʫʨʷʪʠʠ ʜʝʡʩʪʚʫʝʪ ʦʜʠʥ ʥʝʙʦʣʴʰʦʡ ʚʝʪʨʦʛʝ-

ʥʝʨʘʪʦʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʩʪʘʥʮʠʠ ʄʳʩʦʚʘʷ.  ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ 

ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʡ, ʦʥ ʚʳ-

ʨʘʙʘʪʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.  

ʊʘʢ ʟʘʯʝʤ ʥʫʞʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ? ʅʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ. ʆʩʦʙʦ ʦʪʜʘʣʸʥʥʳʝ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʥʝ 

ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʝʪʷʤ çɹʫʨʷʪʵʥʝʨʛʦè, ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ.  ʀ ʪʫʪ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ.  

ʇʨʦʜʘʞʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʦʯʝʥʴ ʚʘʞʥʦ ʩ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɸ ʟʥʘʯʝʥʠʷ ʧʦ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʶ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʸʪ ʦʪ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ʉʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ  

ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ, ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ, ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ  
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ð 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʥʝ ʥʝʩʸʪ ʚʨʝʜʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɼʦʙʳʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʵʥʝʨʛʝ-

ʪʠʢʠ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʭʦʜʦʚ ʠ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝ-

ʨʫ. ʈʝʩʧʫʙʣʠʢʫ ɹʫʨʷʪʠʶ ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʝʪʨʷʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʢʘʢ ʤʘʣʳʭ ʤʦʱʥʦʩʪʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʚʝʪ-

ʨʘ ʩʢʦʨʦʩʪʴʶ 2,5 ʤ/ʩ, ʪʘʢ ʠ ʚʳʩʦʢʠʭ ʤʦʱʥʦʩʪʝʡ ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʚʝʪʨʘ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ 3,5 ʤ/ʩ.  ʆʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʠ ʧʦʜʭʦʜʷʪ ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʠ-

ʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤ ʦʟʝʨʘ ɹʘʡʢʘʣ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. ɺ 

ʧʨʦʛʨʘʤʤʝ Quantum GIS ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʠ ʠʟʚʣʝʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʠʭ ʷʨʢʦʩʪʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʫʩʨʝʜʥʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2021 ʛʛ. ʠ ʢʘʨʪʦʩʭʝʤʘ ʜʠʥʘʤʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʦʚʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʥʦʝ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʚʳʨʦʩʣʦ ʠ 

ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʥʘ ʫʚʝʣʠʯʝʥʠʝ, ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʩʠʣʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 
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Abstract. The article considers the dynamics of light pollution of coastal ecosystems of Lake 

Baikal using remote sensing data of the Earth. The Quantum GIS program processed satel-

lite images and extracted their brightness values. Subsequently, the average brightness val-

ues for settlements were calculated, graphs of the average radiation intensity of settlements 

for the period from 1992 to 2021 and a cartographic diagram of the dynamics of light pollu-

tion parameters for the same period were constructed. The results showed that light pollu-

tion concentrated in settlements along the shoreline of Lake Baikal has increased and tends 

to increase, which in turn can lead to an increase in the negative anthropogenic load on 

coastal ecosystems. 

Keywords: Baikal, earth remote sensing data, Light pollution. 

 

ʆʟʝʨʦ ɹʘʡʢʘʣ ð ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ ʩ ʥʝ ʤʝʥʝʝ ʫʥʠʢʘʣʴʥʦʡ 

ʙʠʦʪʦʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʠʟ-ʟʘ ʩʧʝʮʠ-

ʬʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʦʟʝʨʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʥʝʤ (70%), ʦʙʠʪʘʶʪ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ [2].  

ʄʠʣʣʠʦʥʳ ʣʝʪ ʞʠʟʥʴ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ ʩʫʱʝʩʪʚʦʚʘʣʘ ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʦʯ-

ʥʦʛʦ ʩʚʝʪʘ, ʤʥʦʛʠʝ ʦʙʠʪʘʶʱʠʝ ʚ ʥʝʤ ʚʠʜʳ, ʥʝ ʠʤʝʶʪ ʘʜʘʧʪʘʮʠʠ ʢ ʜʘʥʥʦʤʫ ʟʘ-

ʛʨʷʟʥʠʪʝʣʶ. ʀ ʪʘʢ ʢʘʢ ʣʠʪʦʨʘʣʴ ʦʟʝʨʘ ɹʘʡʢʘʣ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʘ, ʦʩʦʙʝʥʥʦ ʟʘʧʘʜ-

ʥʳʡ ʙʝʨʝʛ, ʪʦ ʦʪ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠ-

ʥʠʠ, ʩʪʨʘʜʘʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʪʦʨʘʣʴʥʘʷ ʙʠʦʪʘ.  

ʉʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ð ʵʪʦ ʩʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʚ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʤʝ-

ʩʪʘʭ. ɺ ʦʩʥʦʚʥʦʤ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʥʘʩʝʣʝʥ-

ʥʳʝ ʧʫʥʢʪʳ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ ʫʱʝʨʙʫ ʙʠʦʪʝ: ʥʘʨʫ-

ʰʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʨʫʰʝʥʠʶ ʩʭʝʤʳ ʤʠʛʨʘʮʠʠ ʧʪʠʮ ʠ 

ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ [3, 5]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʥʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʨʠ-

ʙʨʝʞʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣ ʚ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2021 ʛʛ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʦʣʫʯʝ-

ʥʠʝ ʠ ɻʀʉ ʦʙʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʩʭʝʤʳ ʜʠʥʘʤʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʠʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ. 

ɼʘʥʥʳʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʢʦʩʤʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʪʥʳʝ ʩʥʠʤʢʠ 

(DMSR ð OLS Nighttime lights ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2013 ʛʦʜʘ, ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʨʘʚʥʳʤ 0,56 ʢʤ2, ʠ Suomi NPP ʟʘ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2021 ʛʦʜʘ, ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʨʘʚʥʳʤ 0,14 ʢʤ2), ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʪʢʨʳʪʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ U.S. National Oceanic and Atmospheric Administration [6], ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʥʦʯʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʠʜʠʤʦʛʦ ʠ 

ʙʣʠʞʥʝʛʦ ʀʂ ʜʠʘʧʘʟʦʥʘ ʩʧʝʢʪʨʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [1]. ʉʪʦʠʪ ʫʯʝʩʪʴ ʪʦʪ ʤʦ-

ʤʝʥʪ, ʯʪʦ ʜʘʥʥʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪ ʠʟʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʩʚʝʪʦʚʳʭ ʚʦʣʥ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʧʨʠʫʤʝʥʴʰʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ [4].  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʧʨʦ-

ʠʩʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ɻʀʉ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ QGIS ʚʝʨʩʠʠ 

3.22.3.): 

1. ʇʝʨʝʧʨʦʝʮʠʨʦʚʘʥʠʝ ʩʥʠʤʢʦʚ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ WGS84 ʥʘ 

ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ WGS84/UTM zone 48N. 

2. ʆʙʨʝʟʢʘ ʩʥʠʤʢʦʚ ʧʦ ʫʩʣʦʚʥʳʤ ʛʨʘʥʠʮʘʤ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ʂʘʣʠʙʨʦʚʢʘ ʜʘʥʥʳʭ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ. ʊʘʢ ʢʘʢ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʩʧʦʩʦʙ-
ʥʦʩʪʴ DMSR-OLS ʥʠʞʝ, ʪʦ ʢ ʝʛʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʨʘʚʥʦʤʫ 1, ʚʳʯʠʩʣʷ-

ʣʦʩʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Suomi NPP, ʚ ʠʪʦʛʝ ʨʘʚʥʦʝ 0,225.  

4. ʉʦʟʜʘʥʠʝ ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʷ ʩ ʛʨʘʥʠʮʘʤʠ, ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ, ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ. 

5. ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʣʦʱʘʜʠ ʩʚʝʯʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʣʠʥʳ ʟʘ-

ʩʚʝʯʝʥʥʦʡ ʠʤʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ. 

6. ʈʘʩʯʝʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʚʳʙʨʘʥʥʳʭ 
ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʛʨʘʬʠʢʦʚ ʫʩʨʝʜʥʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʦ ʟʥʘ-

ʯʝʥʠʷʤʠ ʤʝʥʝʝ 1 (ʨʠʩ. 1) ʠ ʙʦʣʝʝ 1 (ʨʠʩ. 2), ʘ ʪʘʢʞʝ ʢʘʨʪʦʩʭʝʤʳ (ʨʠʩ. 3), ʦʪʦʙʨʘ-

ʞʘʶʱʝʡ ʧʨʦʮʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʦʩʚʝʱʝʥʥʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʧʣʦʱʘʜʠ 

ʩʚʝʯʝʥʠʷ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ  

ʩʦ ʟʥʘʯʝʥʠʷʤʠʤʝʥʝʝ 1 ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2021 ʛ.  
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1. ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʘʢʪʠʚ-
ʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʢʘʢ ʧʣʦʱʘʜʴ ʩʚʦʝʛʦ ʩʚʝʯʝʥʠʷ, ʪʘʢ ʠ ʜʣʠʥʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʝ-

ʨʝʛʦʚʦʡ ʣʠʥʠʠ ʧʦʜʚʝʨʞʝʥʥʦʡ ʠʭ ʟʘʛʨʷʟʥʝʥʠʶ, ʥʦ ʠʤʝʶʪʩʷ ʠʩʢʣʶʯʝʥʠʷ (ɻʨʝʤʷ-

ʯʠʥʩʢ, ɹʘʙʫʰʢʠʥ, ɺʳʜʨʠʥʦ). 

2. ɼʠʥʘʤʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝ ʣʠʥʝʡʥʘ ʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠʤʝʝʪ ʩʚʦʶ ʣʠʥʠʶ ʨʘʟʚʠʪʠʷ.  

 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ  

ʩʦ ʟʥʘʯʝʥʠʷʤʠʙʦʣʝʝ 1 ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2021 ʛ. 

 

 
 

ʈʠʩ. 3. ʂʘʨʪʦʩʭʝʤʘ ʜʠʥʘʤʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ  

ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2021 ʛ.  
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3. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʢʨʦʤʝ ɸʥʛʘʩʦʣʴʩʢʘʷ, ʟʘ ʧʦʩʣʝʜʥʠʡ 
ʛʦʜ ʧʦʢʘʟʳʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝ-

ʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʝʥʜʝʥʮʠʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟ-

ʣʫʯʝʥʠʷ. 

4. ʆʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʩʚʝʪʦʚʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ 
ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ɹʘʡʢʘʣ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʚʝʪʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ð ʥʦʚʳʡ 

ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʤʥʦʛʠʝ ʚʠʜʳ ʥʝ ʠʤʝʶʪ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʤʫ. ʉʚʝʪʦʚʦʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʚʳʨʦʩʣʦ ʠ 

ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʥʘ ʫʚʝʣʠʯʝʥʠʝ. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʘʢʪʠʚ-

ʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʧʦʪʦʢʦʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʥʝʛʘ-

ʪʠʚʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʵʢʦʩʠʩʪʝʤʳ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ: ʆʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

çʀʨʢʫʪʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

çʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦè, ʘ ʪʘʢʞʝ ʩʧʦʥʩʠʨʫʶʱʝʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʆʆ çʀʨʢʫʪʩʢʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷè 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 528.942(571.54) 

 

ʎʀʌʈʆɺɸʗ ɹʋʈʗʊʀʗ ʅɸ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʂɸʈʊɸʍ 

ʈɽʉʇʋɹʃʀʂʀ 

 

É ʆʣʟʦʝʚ ɹʦʨʠʩ ʅʠʢʦʣʘʝʚʠʯ 
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É ɼʘʤʜʠʥʦʚ ɸʣʜʘʨ ɺʘʣʝʨʴʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʨʝʢʪʦʨ 
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670000 ʛ. ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʤʦʣʠʥʘ, 24ʘ 

 

É ʂʦʪʝʣʴʥʠʢʦʚʘ ʅʘʜʝʞʜʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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É ʇʣʘʩʪʠʥʠʥ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

664074 ʛ. ʀʨʢʫʪʩʢ, ʫʣ. ʃʝʨʤʦʥʪʦʚʘ, 83 

irkplast@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʈʘʩʩʤʦʪʨʝʥ ʙʣʦʢ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ, 

ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʝʝ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʦʝ ʛʝʦʨʝʩʫʨʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʝʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʨʪ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ.  
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Abstract. The main approaches and representation of the creation of a digital georesource 

space of the Republic of Buryatia are described. Digital tools are proposed to implement the 

task of creating a digital georesource space. The block of the tourist and recreational orienta-

tion of the digital georesource space of the republic, which is aimed at analyzing its natural 

and landscape conditions, is considered. 
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ɺ ʀʨʢʫʪʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʥʘ 
ʙʘʟʝ ʢʘʬʝʜʨʳ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ) ʠ ʆʆʆ ʅʋʇʂʎ çʉʠʙʵʢʦʢʘʨ-
ʪʘè ʙʦʣʝʝ 25 ʣʝʪ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 
ʧʨʦʠʟʚʝʜʝʥʠʡ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ (ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʘ ɹʫ-
ʨʷʪʠʷ). ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʪʝʤʘʪʠʢʝ ʢʘʨʪʳ ʠ ʠʭ ʩʝʨʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:  

- ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ; 

- ʧʨʠʨʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ; 

- ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ; 

- ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ; 

- ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʠʝ; 

- ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 
ʄʘʩʰʪʘʙʥʳʝ ʨʷʜʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 1:100 000, 1:200 000 ʠ  

1:1 000 000.  
ɼʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʯ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ 1997-1999 ʛʛ. ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʫʯʝʙʥʳʭ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʚʢʣʶʯʘʶʱʘʷ ʢʘʨʪʳ: ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʧʨʠʨʦʜʦʧʦʣʴ-
ʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ [2]. ɺ 2010 ʛ. ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʙʳʣʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʠ ʩʦʟʜʘʥʘ ʥʦʚʘʷ 
ʉʝʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʤʘʩʰʪʘʙʝ 1:1 000 000. ɺ ʩʦ-
ʩʪʘʚ ʉʝʨʠʠ ʚʭʦʜʷʪ ð ʵʣʝʢʪʨʦʥʥʘʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʵʣʝʢʪʨʦʥʥʘʷ 
ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [3, 4]. 
ʉʝʨʠʷ ʢʘʨʪ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠ ʤʝʪʦʜʠʢ ʪʝʤʘʪʠʯʝ-
ʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʠʩʪʘʥʮʠ-
ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀʨʢʫʪʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʘ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʩ ʧʦʩʣʝʜʫ-
ʶʱʠʤ ʠʟʜʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʪʣʘʩʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʢʘʨ-
ʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 
ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʨʝʩʧʫʙʣʠʢʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʨʝʩʧʫʙʣʠʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ ʢʘʢ ʯʘʩʪʴ ɹʘʡʢʘʣʴʩʢʦʛʦ 
ʨʝʛʠʦʥʘ, ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ [1, 2]. ʆʥʘ ʦʙʣʘʜʘʝʪ ʚʳʛʦʜʥʳʤ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʤʝʞʜʫ ʝʚ-
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ʨʦʧʝʡʩʢʠʤʠ, ʫʨʘʣʴʩʢʠʤʠ, ʩʠʙʠʨʩʢʠʤʠ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʠ, ʘ 
ʪʘʢʞʝ ʚʙʣʠʟʠ ʩ ʄʦʥʛʦʣʠʝʡ ʠ ʂʠʪʘʝʤ. 
ɺ ʧʨʦʛʨʘʤʤʝ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ 

ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ 
ʚʥʝʜʨʝʥʠʝʤ ʚʦ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 
ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʝʩʧʫʙʣʠʢʠ 
 

ʕʪʘʧʳ ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝ-
ʩʢʦʡ ʦʩʥʦʚʳ ʩ ʵʣʝʤʝʥʪʘʤʠ ʣʘʥʜ-
ʰʘʬʪʥʦʛʦ ʩʣʦʷ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʙʣʘʯʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ 

ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ 
ʜʘʥʥʳʭ  

ʎʠʬʨʦʚʘʷ ʙʝʩʧʣʦʪʥʘʷ ʘʵʨʦʩʲʝʤʢʘ, ʣʘʟʝʨʥʦʝ ʩʢʘ-
ʥʠʨʦʚʘʥʠʝ, ʩʢʘʥʝʨʥʘʷ ʠ ʨʘʜʘʨʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 
ʩʲʝʤʢʘ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ɻʀʉ-
ʪʝʭʥʦʣʦʛʠʠ 

ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 
ʩʣʦʝʚ  

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʙʣʘʯʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ 

ʅʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ 
ɻʀʉ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ɻʀʉ-
ʪʝʭʥʦʣʦʛʠʠ 

ʈʘʟʨʘʙʦʪʢʘ ʣʝʛʝʥʜʳ ʮʠʬʨʦʚʦʡ 
ʢʘʨʪʳ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ 

ʇʫʙʣʠʢʘʮʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 
ʩʣʦʝʚ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

 
ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʩ ʵʣʝʤʝʥʪʘʤʠ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʦ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
(ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ) ʢʘʨʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʦʙʥʦʚʣʝʥʠʶ ʣʘʥʜʰʘʬʪʥʳʭ ʚʳʜʝʣʦʚ ʧʦ 
ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ. 
ʕʪʘʧ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʨʝʛʠʦʥʫ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʛʝʦʧʨʠʚʷʟʢʠ ʠ ʚʝʢʪʦʨʠʟʘʮʠʠ ʢʘʨ-
ʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ, ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ. 
ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ. ɻʣʘʚʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʚ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘ ʢʘʨʪʘʭ ʩʠʩʪʝʤʥʦʡ ʩʚʷʟʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʝ 
ʜʠʥʘʤʠʢʠ, ʟʘʚʠʩʠʤʦʡ ʦʪ ʝʝ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ɺʦʟʥʠʢʣʘ ʟʘʜʘʯʘ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʘʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠ-
ʩʪʝʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʦʤ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
ʦʙʩʪʘʥʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʝʝ ʛʝʦʨʝʩʫʨʩʥʦʡ ʦʮʝʥʢʠ ʠ 
ʧʨʦʛʥʦʟʘ. ʆʙʲʝʢʪʘʤʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʪʘʣʠ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʚʳʜʝʣʳ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ð ʦʪ ʙʣʠʟʢʠʭ ʢ ʧʨʠʨʦʜʥʳʤ ʜʦ 
ʠʟʤʝʥʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  
ʅʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ɻʀʉ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
ɺʘʨʠʘʥʪ ʨʘʟʨʘʙʦʪʢʠ ʣʝʛʝʥʜʳ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ 

ʵʪʘʧʘʤ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ, ʪ.ʢ. ʮʠʬʨʦ-
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ʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʚʘʝʤʳʤ ʧʨʦʜʫʢʪʘʤ ʧʦʟʚʦʣʷʶʪ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʚʳ-
ʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʠ ʧʦʣʫʯʠʪʴ ʦʧʠʩʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
ʇʫʙʣʠʢʘʮʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʝʚ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʘʚʠʣʘʭ ʠʟʜʘʥʠʷ ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʛʝʦʧʦʨʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
ʇʦ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʠʤ ʠ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʫʩʣʦʚʠʷʤ ʨʝʩʧʫʙʣʠʢʘ 

ɹʫʨʷʪʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ɿʜʝʩʴ ʜʝʡ-
ʩʪʚʫʝʪ ʦʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ çɹʘʡʢʘʣʴʩʢʘʷ 
ʛʘʚʘʥʴè, ʧʦʟʠʮʠʦʥʠʨʫʶʱʘʷ ʢʘʢ ʮʝʥʪʨ ʪʫʨʠʟʤʘ ʥʘ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʢʣʶʯʝʚʦʝ ʪʫ-
ʨʠʩʪʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʦʙʲʝʢʪ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʤʘʨʰʨʫʪʘ ɺʦʩʪʦʯʥʦʝ ʢʦʣʴʮʦ ʜʣʷ 
ʩʪʨʘʥ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ [3, 4]. 
ɹʣʦʢ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ, 
ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʠʟ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʦʚ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʩʚʦʡʩʪʚ: 

- ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

- ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ; 

- ʵʩʪʝʪʠʯʝʩʢʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʢʦʤʬʦʨʪʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʝʢʨʝʘʮʠ-
ʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. 
ʆʧʨʝʜʝʣʷʶʱʠʤ ʩʣʦʝʤ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ 20 ʨʝʢʨʝʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʧʨʠʥ-
ʮʠʧʫ ʚʳʩʦʪʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʷʩʦʚ:  

- ʚʳʩʦʢʦʛʦʨʥʳʝ (ʛʦʣʴʮʦʚʳʝ ʠ ʧʦʜʛʦʣʴʮʦʚʳʝ); 

- ʩʨʝʜʥʝʛʦʨʥʳʝ (ʛʦʨʥʦ-ʪʘʝʞʥʳʝ, ʪʘʝʞʥʳʝ ʧʣʦʩʢʦʛʦʨʠʡ ʠ ʤʝʞʛʦʨʥʳʭ ʧʦʥʠ-
ʞʝʥʠʡ, ʧʦʜʪʘʝʞʥʳʝ ʠ ʩʪʝʧʥʳʝ); 

- ʧʦʜʛʦʨʥʳʝ ʠ ʛʦʨʥʦ-ʢʦʪʣʦʚʠʥʥʳʝ (ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʠ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ 
ʪʠʧʘ); 

- ʘʟʦʥʘʣʴʥʳʝ (ʜʦʣʠʥʥʳʝ).  
ɺ ʪʘʙʣʠʮʝ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʚʝʜʝ-

ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 
ʥʘʛʨʫʟʢʘʤ, ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʥʘʣʠʯʠʝ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠ-
ʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ) ʠ ʧʦʢʘʟʘʥʘ ʠʭ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʜʝʷ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʛʝʦʨʝʩʫʨʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ 
ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ, ʢʨʘʝʚʝʜʝʥʠʷ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʪʣʘʩʘ ʨʝʩʧʫʙʣʠʢʠ. ʕʪʦ 
ʩʪʘʥʝʪ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʦʩʧʠʪʘʥʠʷ ʫʚʘʞʝʥʠʷ ʠ ʣʶʙʚʠ ʢ ʧʨʠʨʦʜʝ ʠ ʢʫʣʴʪʫʨʝ 
ʨʦʜʥʦʛʦ ʢʨʘʷ, ʨʘʟʚʠʪʠʶ ʩʪʨʝʤʣʝʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʝʛʦ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
1. ɹʘʪʫʝʚ ɸ. ʈ., ʂʦʨʳʪʥʳʡ ʃ.ʄ. ʄʥʦʛʦʫʨʦʚʥʝʚʦʝ ʘʪʣʘʩʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʝ (ʥʘ ʧʨʠʤʝʨʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ) // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 2018. 
ˉ 4. ʉ. 26-37. 

2. ɹʘʪʫʝʚ ɼ.ɸ., ɻʘʛʠʥ ɺ.ɽ., ʆʣʟʦʝʚ ɹ.ʅ., ɹʘʪʫʝʚ ɸ.ʈ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 
ʠ ʘʥʘʣʠʟ ʨʝʩʫʨʩʥʳʭ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ // ɺʝʩʪʥʠʢ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2010. ˉ 1 (41). ʉ. 138-144. 

3. ʂʦʪʝʣʴʥʠʢʦʚʘ ʅ.ɺ., ʆʣʟʦʝʚ ɹ.ʅ. ʉʝʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ 
ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ // ɻʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ. 2012. ˉ 10. ʉ. 22-26. 

4. ʂʦʪʝʣʴʥʠʢʦʚʘ ʅ. ɺ., ʆʣʟʦʝʚ ɹ.ʅ., ʇʣʘʩʪʠʥʠʥ ʃ. ɸ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-
ʛʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʦʡ ʢʘʨʪʳ ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ // ʀʟʚʝʩʪʠʷ ʚʳʩ-
ʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɻʦʨʥʳʡ ʞʫʨʥʘʣ. 2010. ˉ 5. ʉ. 111-115. 



162 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 574:631.4(571.54ï25) 

 

ʀʅɼʀʂɸʊʆʈʓ ɿɸɻʈʗɿʅɽʅʀʗ ʇʆʏɺ ʛ. ʋʃɸʅ-ʋɼʕ 
 

É ʂʦʨʩʫʥʦʚʘ ʎʳʧʠʣʤʘ ɼʘʰʠʮʳʨʝʥʦʚʥʘ 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʉʆ ʈɸʅ 

670047, ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʘʭʴʷʥʦʚʦʡ, 6, ʈʦʩʩʠʷ 

zinakor23@yandex.ru 

 

É ɺʘʣʦʚʘ ɽʣʝʥʘ ʕʨʜʵʤʦʚʥʘ 

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘ 

670000, ʋʣʘʥ-ʋʜʵ, ʫʣ. ʉʤʦʣʠʥʘ, 24ʘ, ʈʦʩʩʠʷ 

elena-valova@yandex.ru 

  

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. 

ʋʣʘʥ-ʋʜʵ. ʊʘʢʞʝ ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʧʦʯʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝ-
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ʪʠʚʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʠʥʜʠʢʘʪʦʨʳ ʠʟʤʝʥʝʥʠʷ ʧʝʜʦʩʬʝʨʳ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʦ ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʌɸ) ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʦʧʨʝʜʝʣʠʣʠ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʪ. ʝ. ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ ʧʦʯʚʘʭ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʘʜʘ çʈʘʥʝʪè ʠ 9-

ʛʦ ʢʠʣʦʤʝʪʨʘ ʉʧʠʨʪʟʘʚʦʜʩʢʦʡ ʪʨʘʩʩʳ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʙʳʣ 

ʥʘʠʚʳʩʰʠʤ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʥʘʠʤʝʥʴʰʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʜʤʠʝʤ ʠ ʩʚʠʥʮʦʤ, ʠ ʥʘʧʨʦʪʠʚ, 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʥʠʟʢʘʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʦʚ. ʉʚʠʥʝʮ, 

ʢʘʜʤʠʡ ʧʦʜʘʚʣʷʣʠ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʦʣʠʟʘ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ. ʈʘʙʦʪʘ ʠʤʝʣʘ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʤʦʥʠʪʦ-

ʨʠʥʛʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʨʘʩʰʠʨʷʝʪ ʥʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʨʘʥʥʠʭ ʥʘʨʫ-

ʰʝʥʥʳʭ ʧʦʯʚ, ʧʨʦʚʝʜʝʥʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʛʠʜʨʦʛʝʥʘʟʥʘʷ, ʧʨʦʪʝʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʯʚʘ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, 

ʟʘʛʨʷʟʥʝʥʠʝ. 
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Abstract: Biological indicators were studied on the territory of Ulan-Ude. Soil samples were 

also taken to determine the gross content of heavy metals (HM), which allowed us to estab-

lish changes in enzymatic activity, to identify indicators of changes in the pedosphere. Lack 

of information on enzymatic activity (FA) of urban soils determined the purpose and objec-

tives of our research, i.e., to determine the TM content of soils and their impact on the activ-

ity of enzymes. It was found that at the studied plots of collective garden "Ranet" and Kilo-

meter 9 of Spirtzavodskoj highway dehydrogenase activity index was the highest where the 

least pollution with cadmium and lead was noted, and on the contrary, the enzyme activity 



163 

was low at the plots with high content of metals. Lead, cadmium inhibited proteolysis pro-

cesses in urbanised soils. The work was of great practical importance as it allowed us to 

identify indicators of the condition of soils prone to pollution. Use of the studied enzymes in 

monitoring of natural environment expands our possibilities on elimination of early dis-

turbed soils, carrying out of nature protection measures. 

Keywords: dehydrogenase, protease activity, soil, heavy metals, pollution. 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦ-

ʢʨʦʚʘ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʊʄ). ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʊʄ ʠ ʫʨʙʘʥʠʟʘʮʠʝʡ ʪʝʨʨʠʪʦ-

ʨʠʡ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʊʄ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʨʫʰʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʤʠʢʨʦʙʦʮʝʥʦʟʘ, ʯʪʦ ʠʟʤʝʥʷʝʪ ʫʨʦʚʝʥʴ ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. 

ʅʘʢʘʧʣʠʚʘʷʩʴ ʚ ʧʝʜʦʩʬʝʨʝ ʠ ʜʦʩʪʠʛʘʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʧʦʜʘʚʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. 

ʀʟʫʯʝʥʠʝ ʠ ʧʦʠʩʢ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʥʘ ʌɸ ʠʟʫʯʘʝʤʳʭ ʧʦʯʚ ʩʪʘʣʦ 

ʥʘʰʝʡ ʮʝʣʴʶ. ɼʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʡ ʤʝʪʦʜ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʠʷ ʜʝʛʠʜʨʦʛʝʥʘʟʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʩʥʠʞʘʣʘʩʴ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʩʝʣʢʦʚ ʅʦʚʘʷ ʂʦʤʫʰʢʘ ʠ ɿʘʨʝʯʥʳʡ; ʧ. ɿʘʙʘʡʢʘʣʴʩʢʠʡ, 

ɺʘʭʤʠʩʪʨʦʚʦ, ʃʳʩʘʷ ʛʦʨʘ; ʧ. ʕʥʝʨʛʝʪʠʢ, ʉʪʝʢʣʦʟʘʚʦʜ, ɺʦʩʪʦʯʥʳʡ, ʆʨʝʰʢʦʚʦ, 

ʩʪʘʥʮʠʷ ɼʠʚʠʟʠʦʥʥʘʷ, ʢʦʣʣʝʢʪʠʚʥʳʡ ʩʘʜ çʊʝʧʣʦʚʠʢè, 2-ʡ ʢʤ. ʉʧʠʨʪʟʘʚʦʜʩʢʦʡ 

ʪʨʘʩʩʳ, ʦʩʪʘʥʦʚʢʘ çʉʪʨʝʣʢʘè, ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʄ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʵʪʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʚʠʥʮʘ ʠ 

ʢʘʜʤʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚʦʟʨʦʩ ð ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʘʜʘ çʈʘʥʝʪè ʠ 9-ʛʦ ʢʤ. ʉʧʠʨʪʟʘʚʦʜʩʢʦʡ ʪʨʘʩʩʳ, ʛʜʝ ʦʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ Cd ʠ Pb. ɸʢʪʠʚʥʦʩʪʴ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ð ʧʦʩʝʣʢʘ ʉʦʢʦʣ, ʛʜʝ ʥʘʡʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʄ. 

ʉʨʝʜʠ ʬʝʨʤʝʥʪʦʚ ʘʟʦʪʥʦʛʦ ʦʙʤʝʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʯʚʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʪʝ-

ʘʟʝ. ʆʥʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʨʘʩʱʝʧʣʝʥʠʷ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʜʦ ʧʝʧ-

ʪʠʜʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʄʳ ʠʟʫʯʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʘʟʳ ʘʧʧʣʠʢʘʮʠʦʥʥʳʤ ʤʝʪʦ-

ʜʦʤ, ʧʦʛʨʫʞʘʷ ʚ ʧʦʯʚʳ ʧʣʘʩʪʠʥʳ, ʧʦʢʨʳʪʳʝ ʞʝʣʘʪʠʥʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʞʝʣʘʪʠʥʦʚʦʛʦ ʩʣʦʷ ʥʘ ʧʣʘʩʪʠʥʘʭ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ 

ʧʦʯʚʫ, ʛʜʝ ʥʘʠʚʳʩʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʝʝ ʦʪ 55% ʜʦ 

51%, ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ, ʥʘ ʧʣʘʩʪʠʥʘʭ ʨʘʩʱʝʧʣʷʣʦʩʴ ʦʪ 73ï82%. 

 ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦ-

ʚʘʥʥʳʭ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʚʣʠʷʶʪ ʥʘ ʬʝʨʤʝʥʪʳ ʘʟʦʪʥʦʛʦ ʦʙʤʝʥʘ ʠ ʦʢʠʩ-

ʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʩʚʠʥʮʦʤ ʠ ʢʘʜʤʠʝʤ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [1]. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦ-

ʛʫʪ ʧʦʟʚʦʣʠʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʌɸ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʚʷʛʠʥʮʝʚ ɼ. ɻ., ʂʫʨʘʢʦʚ ɸ. ɺ., ʋʤʘʨʦʚ ʄ. ʄ., ʌʠʣʠʧʧ ɿ. ʄʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʚʠʥʮʦʤ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʧʦʯʚʳ // ʇʦʯʚʦʚʝʜ. 1997.  ̄9. ʉ.1124ï1131. 
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ɸʥʥʦʪʘʮʠʷ.  

ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʦ-

ʚʳʭ ʨʘʙʦʪ, ʜʘʥʘ ʢʨʘʪʢʘʷ ʧʨʠʨʦʜʥʘʷ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʮʠ-

ʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʊʫʥʢʠʥʩʢʠʡè, ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʘʨʪ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʜʣʷ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʜʘʩʪʨʦʚʦʝ ʜʝʣʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ505-ʌɿ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʷʭè, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʚ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ, ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʠʥʞʝ-

ʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʘʨʪʳ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʊʫʥʢʠʥʩʢʠʡè, ʧʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦ-
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Abstract:The article substantiates the relevance of cartographic and space support of cadas-

tral works, a brief natural and socio-economic characteristic of the Tunkinsky National Park 

is given, the possibilities of using engineering and economic maps and remote sensing data 

for monitoring natural processes and ensuring cadastral works in a specially protected area 

are shown, the cadastral division of the national park is presented, amendments to Federal 

Law ˉ 505-FZ "On Specially Protected Natural Territories" related to the possibility of pri-

vatization and turnover of land in settlements located within the borders of national parks 

are presented. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʢʘʨʪʦʛʨʘʬʦ-ʢʦʩʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʩʫʜʘʨʩʪʚʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-

ʚʝʜʝʥʠʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ. 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ 

(ʆʆʇʊ), ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟʲʷʪʳ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ. ʆʥʠ 

ʩʦʟʜʘʶʪʩʷ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʚʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥʘ, ʢʨʦʤʝ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʊʫʥʢʠʥʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʚ ʖʞʥʦʤ ʇʨʠʙʘʡʢʘʣʴʝ ʚ 40 

ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʟ. ɹʘʡʢʘʣ, ʝʛʦ ʛʨʘʥʠʮʘʤʠ ʷʚʣʷʶʪʩʷ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʝ ʛʨʘʥʠʮʳ ʊʫʥʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʥʘʮ. 

ʧʘʨʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʦʯʝʪʘʥʠ-

ʝʤ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʚʧʘʜʠʥ, ʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʠ 

ʜʦʣʠʥ, ʤʝʩʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʚʳʩʦʪ-

ʥʦʡ ʧʦʷʩʥʦʩʪʠ.  

ʊʫʥʢʠʥʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʩʣʘʙʦ ʨʘʟʚʠʪʳʤ. ʆʩʥʦʚʫ ʭʦʟʷʡʩʪʚʘ ʟʘʥʠʤʘʶʪ ʦʪʨʘʩʣʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʠʤ ʷʚʣʷʝʪʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ; ʧʦʜʯʠ-

ʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʟʝʤʣʝʜʝʣʠʝ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʦ, ʩʙʦʨʳ ʜʠʢʦʨʦʩʦʚ. ʈʘʟʚʠʪʠʶ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʪʘʪʫʩ ʨʘʡʦʥʘ ʢʘʢ ʦʜʥʦʠʤʝʥʥʦʛʦ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʥʝʩʪʘʙʠʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. ɻʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ 

ʵʢʦʥʦʤʠʢʝ ʨʘʡʦʥʘ ʠʛʨʘʝʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ (ʪʫʨʠʟʤ, ʦʪʜʳʭ, ʢʫʨʦʨʪʥʦʝ 

ʣʝʯʝʥʠʝ). 

ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʘʚʪʦʪʨʘʩʩʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʂʫʣʪʫʢ ð ʄʦʥʜʳ (ɸ-

164) ʪʝʨʨʠʪʦʨʠʷ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʚʷʟʴ ʩ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ (ʀʨʢʫʪʩʢ, ʋʣʘʥ-ʋʜʵ) 

ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʝʡ ʉʣʶʜʷʥʢʘ. ɺ ʧʦʛʨʘʥʠʯʥʦʤ ʧʦʩʝʣʢʝ ʄʦʥʜʳ ʬʫʥʢ-

ʮʠʦʥʠʨʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʦʛʨʘʥʠʯʥʳʡ ʧʝʨʝʭʦʜ ʈʦʩʩʠʷ ð ʄʦʥʛʦʣʠʷ (çʄʦʥʜʳ 
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ð ʍʘʥʭè). ɺ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʝʩʪʴ ʧʫʥʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʤʝʜʠʮʠʥʩʢʠʝ ʧʫʥʢʪʳ, ʦʪʜʝʣʝʥʠʷ ʩʚʷʟʠ, ʤʘʛʘʟʠʥʳ, ʚʠʟʠʪʥʳʝ ʮʝʥʪʨʳ ʥʘʮʠʦʥʘʣʴʥʦ-

ʛʦ ʧʘʨʢʘ. ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ɸʨʰʘʥ, 

ʅʠʣʦʚʘ ʇʫʩʪʳʥʴ, ɺʳʰʢʘ ʠʤʝʶʪʩʷ ʩʘʥʘʪʦʨʠʠ, ʛʦʩʪʠʥʠʮʳ, ʛʦʩʪʝʚʳʝ ʜʦʤʘ, ʪʫʨʙʘ-

ʟʳ. ʅʘʩʝʣʝʥʠʝ ʊʫʥʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʥʘʮ. ʧʘʨʢ 

ʩʦʩʪʘʚʣʷʝʪ 20 106 ʯʝʣ. (2020 ʛ.), ʚ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʪʝʨʨʠʪʦʨʠʶ ʥʘʮ. ʧʘʨʢʘ ʧʦ-

ʩʝʱʘʝʪ ʦʢʦʣʦ 265 ʪʳʩ. ʯʝʣ.  

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʙʝʩʧʝʯʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ (ʤʘʩʰʪʘʙʳ 

1:200 000, 1:100 000 ʨʘʟʥʳʭ ʣʝʪ ʠʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʨʘʛʤʝʥʪʳ ʢʘʨʪ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʦʚ), ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ (ʢʘʨʪʘ çʃʘʥʜʰʘʬʪʳ ʶʛʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠ-

ʨʠè, ʤʘʩʰʪʘʙ 1:1500000, ʧʦʜ ʥʘʫʯʥʦʡ ʨʝʜʘʢʮʠʝʡ ɺ.ʉ. ʄʠʭʝʝʚʘ, ɺ.ɸ. ʈʷʰʠʥʘ; ʢʘʨ-

ʪʘ çʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʶʛʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠè, ʤʘʩʰʪʘʙ 1:1500000, ʧʦʜ ʥʘʫʯʥʦʡ 

ʨʝʜʘʢʮʠʝʡ ʨʝʜ. ɸ.ɺ. ɹʝʣʦʚʘ ʠ ʜʨ.; ʢʘʨʪʘ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʶʛʘ ɺʦʩʪʦʯʥʦʡ. 

ʉʠʙʠʨʠè, ʤʘʩʰʪʘʙ 1:1500000, ʧʦʜ ʨʝʜ. ɹ.ɸ. ɹʦʛʦʷʚʣʝʥʩʢʦʛʦ, ɹ.ʄ. ʀʰʤʫʨʘʪʦʚʘ) ʠ 

ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʘʨʪʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʚ ʅʋʇʂʎ çʉʠʙʵʢʦʢʘʨʪʘè ʧʦʜ 

ʥʘʫʯʥʦʡ ʨʝʜʘʢʮʠʝʡ ʃ.ɸ. ʇʣʘʩʪʠʥʠʥʘ (çʇʨʠʨʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʘʨʪʘ ʊʫʥʢʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈɹè, ʤʘʩʰʪʘʙ 1:200 000; çʈʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ çʊʫʥʢʠʥʩʢʠʡè, ʤʘʩʰʪʘʙ 1:200 000; ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʘʨʪʘ 

ʊʫʥʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈɹ, ʤʘʩʰʪʘʙ 1:200 000). 

ʀʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʘʨʪʳ ð ʢʘʨʪʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ ʚ ʤʘʩʰʪʘʙʘʭ ʦʪ 1:50 000 ʜʦ 1:200 000 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʨʘʩʣʝʚʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʠʭ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʥʠʭ: ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ; ʚʠʜʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ, ʚʦʜʥʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʜʨ.); ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪ.ʯ. ʣʝʩʭʦʟʦʚ, ʣʝʩʧʨʦʤʭʦʟʦʚ ʠ ʣʝʩʥʠʯʝʩʪʚ ʠ ʜʨ.); ʛʨʘʥʠʮ 

(ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʢʘʜʘʩʪʨʦʚʳʭ, ʘʨʝʥʜʘʪʦʨʦʚ ʣʝʩʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʨ.). 

ʕʪʠ ʢʘʨʪʳ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʩʭʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ.  

ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠʟ-

ʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʨʘʟʣʠʯʥʦʡ 

ʪʝʤʘʪʠʢʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʦʚ (ʂʌʉ): 

ʘ) ʂʌʉ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʢʘʨʪ; 

ʙ) ʢʦʩʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʂʀ) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʠ ʩʝ-

ʨʠʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ (ʕʂ) ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʜʝʰʠʬʨʠ-

ʨʦʚʘʥʠʷ  ʛʨʘʥʠʮ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʜʝʣʦʚ (ʢʦʥʪʫʨʦʚ); 

ʚ) ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʣʘʥʜʰʘʬʪʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʦʪʨʘʩʣʝʚʳʝ ʢʘʨʪʳ-ʦʩʥʦʚʳ; 

ʛ) ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʬʦʪʦʩʥʠʤʢʠ (ʉʇɿ ʂʌʉ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣ̫ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦ- ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; 
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ʜ) ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʥʠʤʢʦʚ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚ-

ʣʝʥʠʷʭ ʠ ʧʨʦʮʝʩʩʘʭ (ʧʦʞʘʨʘʭ, ʥʘʚʦʜʥʝʥʠʷʭ, ʧʘʚʦʜʢʘʭ ʠ ʜʨ.).  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʘʨʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʥʘʮ. ʧʘʨʢʘ çʊʫʥʢʠʥʩʢʠʡè ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʡ ʮʚʝʪʥʦʡ 

ʢʦʩʤʦʬʦʪʦʩʥʠʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʡ ʘʵʨʦʬʦʪʦʘʧʧʘʨʘʪʦʤ (ɸʌɸ) ʂɸʊʕ-1000 ʚ ʤʘʩ-

ʰʪʘʙʝ 1:270 000 ʚ ʘʚʛʫʩʪʝ 1993 ʛʦʜʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 10-12 ʤʝʪʨʦʚ ʠ ʩʢʘʥʝʨʥʳʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ Landsat -7, ʚʳʧʦʣʥʝʥʥʳʡ ʚ 2017 ʛʦʜʫ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʩ ʫʯʝʪʦʤ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʜʝʰʠʬʨʦ-

ʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʯʝʪʢʠʝ ʦʯʝʨʪʘʥʠʷ, ʣʠʥʝʡʥʳʝ ʛʨʘʥʠʮʳ ʠ ʪ. ʧ.) ʥʘ ʩʥʠʤʢʘʭ ʭʦ-

ʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʛʨʘʥʠʮʳ ʢʦʥʪʫʨʦʚ ʨʘʩʧʘʭʘʥʥʳʭ ʠ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘ-

ʝʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʵʣʝʤʝʥʪʳ ʛʠʜʨʦʛʨʘʬʠʠ, ʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʛʨʘʥʠʮʳ ʧʦʞʘʨʦʚ, ʚʳʨʫʙʦʢ ʠ ʧʣʦʱʘʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʉʨʘʚʥʝʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʜʠ-

ʥʘʤʠʢʫ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: 

- ʚʘʞʥʝʡʰʝʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʩʚʷʟʘʥʦ ʩ ʥʝ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʟʘʙʨʦʰʝʥʥʦʩʪʴʶ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʦʝ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ Landsat -7, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ, 

ʘ ʪʘʢʞʝ ʧʨʝʚʨʘʱʝʥʠʝ ʧʘʰʝʥ ʚ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ; 

- ʟʘʨʘʩʪʘʥʠʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʚ ʦʩʥʦʚʥʦʤ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ) 

ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʦʚ, ʨʘʥʝʝ ʨʘʩʢʦʨʯʝʚʘʥʥʳʭ ʠ ʨʘʩʧʘʭʘʥʥʳʭ ʧʦʜ ʧʦʩʝʚʳ; 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʩʥʠʤʢʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʦʞʘʨʘʤ (ʫʨʦʯʠʱʝ ɹʘʜʘʨʳ, 

ʅʠʢʦʣʴʩʢʠʡ ʩʦʩʥʦʚʳʡ ʣʝʩ), ʚʳʜʝʣʷʶʪʩʷ ʘʨʝʘʣʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʧʦʩʣʝ 

ʧʦʞʘʨʦʚ ʠ ʚʳʨʫʙʦʢ; 

- ʠʟ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ð ʫʩʪʘʥʦʚʣʝʥʘ ʘʢʪʠʚʠʟʘʮʠʷ ʩʝʣʝʚʳʭ ʧʨʦ-

ʮʝʩʩʦʚ, (ʪʘʢ 23 ʠʶʥʷ 2014 ʛʦʜʘ, ʧʨʦʠʟʦʰʝʣ ʤʦʱʥʳʡ ʩʭʦʜ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʶ ʢʫʨʦʨʪʘ ɸʨʰʘʥ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ 

Landsat -7). 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ð ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʚ ʩʦʟʜʘʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʮʝʜʫʨʳ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ð ʩʦʭʨʘʥʝʥʠʝ ʟʝʤʝʣʴ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ ʈʦʩʩʠʠ ð ɻ ʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ, ʛʜʝ ʚ ʧʦʩʪʦ-

ʷʥʥʦʤ ʜʦʩʪʫʧʝ ʩʦʜʝʨʞʠʪʩʷ ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ. 

ʅʘ ʢʘʨʪʝ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʦʙʲʝʢ-

ʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʆʂʉ), ʧʨʦʰʝʜʰʠʝ ʧʨʦʮʝʜʫʨʫ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʞʝʚʘʥʠʷ ʠ ʟʘʥʝʩʝʥʥʳʝ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ. ʇʨʠ ʧʦʤʦʱʠ ʥʘʚʠʛʘʮʠʠ ʧʦ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ ʩʦ ʩʧʫʪʥʠʢʘ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʢʨʫʞʘʶʱʫʶ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʧʨʠʣʝʛʘʶʱʠʝ ʟʝʤʣʠ 

ʠ ʦʙʲʝʢʪʳ. ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 03 ɹʫʨʷʪʩʢʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʦʢʨʫʛʫ, 

ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ 25 ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʡʦʥʦʚ, 16442 ʢʘʜʘʩʪʨʦʚʳʭ ʢʚʘʨʪʘʣʦʚ, 650961 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɻʨʘʥʠʮʳ ʥʘʮ. ʧʘʨʢʘ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʄʉʂ-03. ʇʘʨʘʤʝʪʨʳ 

ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʄʉʂ-03 ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʠ ʚʝʜʝʥʠʷ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʨʘʩʣʝʚʳʭ ʛʝʦ-
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ʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. ʄʉʂ-03 ʨʘʟʙʠʪʘ ʥʘ ʩʝʤʴ ʪʨʝʭʛʨʘʜʫʩʥʳʭ ʟʦʥ, 

ʊʫʥʢʠʥʩʢʠʡ ʢʘʜʘʩʪʨʦʚʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ. ʊʫʥʢʠʥʩʢʦʤʫ ʢʘʜʘʩʪ-

ʨʦʚʦʤʫ ʨʘʡʦʥʫ ʧʨʠʩʚʦʝʥ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ð 03:20, ʚ ʥʝʤ ʥʘʭʦʜʠʪʩʷ: 694 ʢʚʘʨ-

ʪʘʣʘ, 10763 ʆʂʉ, 26178 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ 

ʚ ʛʨʘʥʠʮʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʠʤʝʶʪ ʧʨʘʚ ʥʘ 

ʟʝʤʣʶ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʧʦʣʫʯʘʶʪ ʤʝʥʴʰʠʡ ʜʦʭʦʜ ʦʪ ʩʙʦʨʘ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʠ 

ʨʝʥʪʳ. 

ɺ ʢʦʥʮʝ 2020 ʛʦʜʘ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ505-ʌɿ ʦʪ 30.12.2020 ʛ. çʆʙ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʚʨʘʱʘʶʪ ʚ 

ʛʨʘʞʜʘʥʩʢʠʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚ ʛʨʘʥʠʮʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʧʦʚʝʜʥʠʢʦʚ. ɿʘʢʦʥ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʘ ʥʠʭ ʚ ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʪʝʧʝʨʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʘʤʠ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʞʠʪʝʣʷʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ 

ʚʥʝʩʝʥʳ ʚ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʣʘʜʝʪʴ ʠ ʨʘʩʧʦʨʷ-

ʞʘʪʴʩʷ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʠʭ ʜʦʤʘ, ʟʘʥʠʤʘʪʴʩʷ ʩʘ-

ʜʦʚʦʜʩʪʚʦʤ ʠ ʦʟʝʣʝʥʝʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ. 

ʕʪʠ ʧʦʧʨʘʚʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʠʥʪʝʨʝʩʘʭ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʮ. ʧʘʨʢʘ çʊʫʥʢʠʥʩʢʠʡè. ɺ ʥʠʭ ʯʝʪ-

ʢʦ ʧʨʦʧʠʩʘʥʳ ʧʨʘʚʠʣʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʩʪʨʦʡʢʠ ʠ ʪ.ʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʰʘʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʩʪʦʨʦʥʘ ʚʦʧʨʦʩʘ ʦ ʧʨʦʚʝʜʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʠʜʝʪ 

ʫʪʦʯʥʝʥʠʝ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ɺʥʝʩʝʥʥʳʝ ʧʦʧʨʘʚʢʠ ʥʝ 

ʨʝʰʘʶʪ ʧʦʣʥʦʩʪʴʶ ʚʩʝʭ ʧʨʦʙʣʝʤ, ʥʦ ʜʘʶʪ ʥʘʜʝʞʜʫ ʯʪʦ ʠʥʪʝʨʝʩʳ ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʦ ʚʨʝʤʝʥʝʤ ʚʩʝ ʞʝ ʚʦʟʦʙʣʘʜʘʶʪ ʥʘʜ ʟʘʧʨʝʪʠʪʝʣʴʥʳʤʠ ʧʦʜʭʦʜʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʦʛʨʘʬʦ-ʢʦʩʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʟʘʜʘʯ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʜʣʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʨʦʛʨʘʤʤʝ Quantum GIS ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ SRTM ʠ ʩʦʟʜʘʥʘ 

ʢʘʨʪʦʩʭʝʤʘ ʨʝʣʴʝʬʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʝʸ ʦʩʥʦʚʝ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʝʪʦʜ ʚʧʦʣʥʝ ʧʨʠʛʦʜʝʥ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʤʝʟʦʬʦʨʤʳ. 

 

DESCRIPTION OF MESOFORMS OF RELIEF USING REMOTE SENSING DATA 

ON THE EXAMPLE OF THE VILLAGE OF BOLSHIE KOTY 

 

Zakhar E. Timokhin  

Student of the Faculty of Geography 

Irkutsk State University 

664003 Irkutsk, Karl Marx str., 1 

E-mail: tze2002@yandex.ru   

 

Dmitrii  I. Golubets 

Student of the Faculty of Geography 

Irkutsk State University 

664003 Irkutsk, Karl Marx str., 1 

E-mail: dima.golubets1203@gmail.com 

 

Abstract. In the article, the authors considered the possibility of using remote sensing meth-

ods for geomorphological description of specific conditions. In the Quantum GIS program, 

SRTM data were processed and a relief map of the studied territory was created. Based on 

it, a geomorphological description was compiled and an assessment of the possibility of us-

ing this method was given. The authors came to the conclusion that the method is quite suit-

able, but it is not redundant. 

Keywords: remote sensing, mesoforms. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʦʣʦʛʠʠ, ʜʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʚʩʸ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʣʠ (ɼɿɿ). ɹʣʘʛʦʜʘʨʷ ʪʝʭ-
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ʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ, ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦ-

ʚʘʥʠʷ ʟʝʤʣʠ (ɼɼɿɿ) ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ, ʘ ʩʘʤʠ ʜʘʥʥʳʝ ʚʩʸ  ʪʦʯʥʝʝ. 

ʅʦ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ  ʫʩʣʦʚʠʷʭ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦ-

ʜʘ. ɺ ʨʘʤʢʘʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʤʦʞʝʪ ʷʚ-

ʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ʠʣʠ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʟʘ-

ʪʨʫʜʥʷʶʱʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ.  

ʇʨʠʤʝʨʦʤ ʤʝʩʪʥʦʩʪʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʩʸʣʢʘ 

ɹʦʣʴʰʠʝ ʂʦʪʳ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʇʦʩʸʣʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʜʷʭ ʇʨʠʤʦʨʩʢʦʛʦ 

ʭʨʝʙʪʘ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ɹʘʡʢʘʣ. ɿʜʝʩʴ ʠʤʝʶʪ ʤʝʩʪʦ ʢʘʢ ʵʥʜʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʳʭʦʜʝ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʵʢʟʦʛʝʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʩʢʣʦʥʦʚʳʝ, ʬʣʶʚʠʘʣʴʥʳʝ, ʙʝʨʝʛʦʚʳʝ ʠ ʪ.ʜ. ʉʫʤʤʘ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʦʧʠʩʘʪʴ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʫ, 

ʚʨʝʤʝʥʘʤʠ ʩʣʦʞʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʤʝʪʦʜʦʚ ɼɿɿ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʤʝʟʦʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʡ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʮʝ-

ʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ɿʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʥʘʡʪʠ ɼɼɿɿ ʥʘ 

ʠʥʪʝʨʝʩʫʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ, ʩʦʩʪʘʚʠʪʴ ʦʧʠ-

ʩʘʥʠʝ ʨʝʣʴʝʬʘ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ɼɿɿ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʤʝʪʦʜʘ [4]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʘʥʘʣʠʟ, ʦʧʠʩʘʥʠʝ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʙʳʣʠ ʨʝʰʝʥʳ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ʀʩʧʦʣʴʟʫʷ ʙʘʟʫ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʉʐɸ 

(USGS), ʙʳʣʠ ʩʦʙʨʘʥʳ ɼɼɿɿ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʸʣʢʘ ɹʦʣʴʰʠʝ ʂʦʪʳ ʠ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʝʡ. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ ʤʠʩʩʠʠ SRTM (Shuttle Radar 

Topography Mission) ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʩʪʨ ʨʘʟʤʝʨʦʤ 1201ʭ1201 ʵʣʝʤʝʥʪʦʚ 

(ʧʠʢʩʝʣʝʡ) ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 30ʤ x 30ʤ. ʈʘʜʠʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʟ-

ʨʝʰʝʥʠʝ ʨʘʚʥʦ 16 ʙʠʪʘʤ, ʟʥʘʯʝʥʠʝ ʧʠʢʩʝʣʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ð WGS84. ɼʣʷ ɽʚʨʘʟʠʠ ʚ ʵʪʠʭ ʪʠʧʘʭ 

ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʚ ʧʣʘʥʝ = 8.8ʤ, ʘʙ-

ʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʧʦ ʚʳʩʦʪʝ = 6.2ʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʧʦ ʚʳʩʦʪʝ = 8.7ʤ [1], 

ʯʪʦ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʘʰʝʡ ʮʝʣʠ. 

2. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Quantum GIS, ʚʝʨʩʠʠ 3.26.2, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʜʝʣʝʥʘ ʠʥʪʝʨʝʩʫʶʱʘʷ ʥʘʩ ʪʝʨʨʠʪʦʨʠʷ ʠ ʥʘʣʦʞʝʥ 

ʛʨʘʜʠʝʥʪ ʜʣʷ ʣʫʯʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ [2, 3, 5].  

3. ʉʦʩʪʘʚʣʝʥʘ ʢʘʨʪʦʩʭʝʤʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

4. ʇʨʦʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʤʝʟʦʬʦʨʤ ʨʝʣʴʝʬʘ.  

ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚ ʨʝʣʴʝʬʝ ʚʳʙʨʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʣʦʞʙʠʥʳ (ʨʠʩ. 

1). ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʢʘʨʪʦʩʭʝʤʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʘʣʴʚʝʛʠ.  
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ʈʠʩ. 1. ʂʘʨʪʘ ð ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʢʘʨʪʦʩʭʝʤʫ ʠ ʪʝʦʨʠʶ ʛʝʦʤʦʨʬʦʣʦʛʠʠ [6], ʦʧʠʩʘʪʴ ʚʳʙʨʘʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ð ʧʦʩʸʣʦʢ ɹʦʣʴʰʠʝ ʂʦʪʳ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʯʘʰʝʦʙʨʘʟʥʦʡ ʵʨʦʟʠʦʥʥʦʡ ʢʦʪʣʦʚʠʥʝ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʇʨʠʤʦʨʩʢʠʤ ʭʨʝʙʪʦʤ ʠ ʝʛʦ 


