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1 

çʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʀ ɿɸʇʆɺɽɼʅʆɽ ɼɽʃʆè 

çENVIRONMENT PROTECTION AND NATURE RESERVE MANAGEMENTè 

 
ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

 
çʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʘʧʦʚʝʜʥʦʝ ʜʝʣʦè ï ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
(ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè).  
ʊʝʤʘʪʠʢʘ ʠʟʜʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʘʩʧʝʢʪʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʷ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʤʝʨʳ ʦʭʨʘʥʳ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢ-
ʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʞʫʨʥʘʣʝ ʫʜʝʣʷʝʪʩʷ ʦʭʨʘʥʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʘʨʢʪʠʯʝʩʢʠʭ 
ʵʢʦʩʠʩʪʝʤ; ʚʦʧʨʦʩʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) 
ʩʪʨʘʥʳ; ʠʩʩʣʝʜʦʚʘʥʠʷʤ  ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʨʝʜ-
ʢʠʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʧʦʜʜʝʨʞʢʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʝʢʪʦʚ; ʧʨʦ-
ʙʣʝʤʘʤ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʣʠʢʚʠʜʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ-
ʪʨʝʙʣʝʥʠʷ, ʫʩʪʨʘʥʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ  ʚʥʝʜʨʝʥʠʷʤ 
ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ 
ʨʘʟʚʠʪʠʝ ʠ ʧʝʨʝʭʦʜ ʥʘ çʟʝʣʝʥʫʶ ʵʢʦʥʦʤʠʢʫè, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝ-
ʥʝʥʠʡ ʢʣʠʤʘʪʘ. 
ɺ ʞʫʨʥʘʣʝ ʧʫʙʣʠʢʫʶʪʩʷ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʧʦ ʥʘʫʯʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 1.5.15. ʕʢʦ-
ʣʦʛʠʷ; 1.5.12. ɿʦʦʣʦʛʠʷ; 1.6.18. ʅʘʫʢʘ ʦʙ ʘʪʤʦʩʬʝʨʝ ʠ ʢʣʠʤʘʪʝ; 2.10.2. ʕʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 5.2.3. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠ ʦʪʨʘʩʣʝʚʘʷ ʵʢʦʥʦʤʠʢʘ. 
 
ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʈʦʩʢʦʤʥʘʜʟʦʨ).  
ʀʟʜʘʝʪʩʷ ʩ 2020 ʛʦʜʘ. 
 
ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʕʃ ˉ ʌʉ77-73680 ʦʪ 14.09.2016 ʛʦʜʘ. 
ISSN 2712-8695 (ʵʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ). 
 
ɺʢʣʶʯʝʥ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ). 
ʇʫʙʣʠʢʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʰʣʠ ʧʨʦʮʝʜʫʨʫ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʦʛʦ  
ʦʪʙʦʨʘ. ʂʘʪʝʛʦʨʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ç16+è. 
 
 
ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

É ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʘ ʧʫʙʣʠʢʘʮʠʠ  

  ʧʨʠʥʘʜʣʝʞʘʪ ʘʚʪʦʨʘʤ ʠ ʨʝʜʘʢʮʠʠ ʞʫʨʥʘʣʘ 
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ʉɺɽɼɽʅʀʗ ʆ ʉʆʉʊɸɺɽ ʈɽɼɸʂʎʀʆʅʅʆɻʆ ʉʆɺɽʊɸ 

ʀ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀʀ ɾʋʈʅɸʃɸ 
çʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʀ ɿɸʇʆɺɽɼʅʆɽ ɼɽʃʆè 

 
ʇʈɽɼʉɽɼɸʊɽʃʔ ʈɽɼɸʂʎʀʆʅʅʆɻʆ ʉʆɺɽʊɸ ʀ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀʀ 
 

 

ɿʘʢʦʥʜʳʨʠʥ ɸʣʝʢʩʘʥʜʨ ɽʚʛʝʥʴʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʢʘʥʜʠʜʘʪ 

ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʯʣʝʥ ʆʙʱʝʩʪʚʝʥʥʦʡ ʧʘʣʘʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʠʨʝʢʪʦʨ 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: 

ʃʠʧʠʥʘ ʉʚʝʪʣʘʥʘ ɸʨʪʫʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅʀʊʋ ʄʀʉʠʉ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ɺʩʝʨʦʩ-
ʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʩʦʚʝʪʥʠʢ ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʉʦʣʦʚʴʷʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʖʅɽʉʂʆ, ʘʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʥʘʫʯ-
ʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
ɹʝʣʠʢʦʚ ʉʪʘʥʠʩʣʘʚ ɽʛʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʩʣʫʞʝʥʥʳʡ 

ʵʢʦʣʦʛ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ  
ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ  

ʵʢʦʩʠʩʪʝʤ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ɹʫʪʦʚʩʢʠʡ ʈʫʩʣʘʥ ʆʣʝʛʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʥʘʯʘʣʴ-
ʥʠʢ ʦʪʜʝʣʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ɹʝʣʦʫʩʦʚʘ ɸʥʥʘ ɺʘʜʠʤʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦ-

ʨʘʪʦʨʠʝʡ çʂʨʘʩʥʘʷ ʢʥʠʛʘè ʌɻɹʋ çɺʅʀʀ çʕʢʦʣʦʛʠʷè, ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-
ʨʘʮʠʷ. 
ʂʦʯʥʦʚ ʖʨʠʡ ʄʠʭʘʡʣʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʵʢʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ  
ʠ ʧʨʠʨʦʜʳ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʡ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦ-
ʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

ʅʘʟʳʨʦʚʘ ʈʝʛʠʥʘ ʀʣʴʛʠʟʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯ-
ʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʉʦʨʦʢʠʥ ɸʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ 
ʦʪʜʝʣʘ ʣʘʙʦʨʘʪʦʨʠʠ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝè ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩ-

ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʐʘʤʰʠʥ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢ 

ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡ-
ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
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ʈɽɼɸʂʎʀʆʅʅʓʁ ʉʆɺɽʊ: 

ɸʟʘʨʦʚ ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥ-
ʥʳʡ ʵʢʦʣʦʛ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝ-
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʛʦʨʦʜʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ.  
ɺʠʥʦʛʨʘʜʦʚ ɺʘʩʠʣʠʡ ʖʨʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡ-
ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ɻʠʙʘʜʫʣʣʠʥ ʈʘʜʠʢ ɿʠʬʘʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ 
ɺʆ ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ  
ʌʝʜʝʨʘʮʠʷ. 
ɼʫʙʘʪʦʣʦʚ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʩʠ-
ʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 
ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʨʠʘʤʫʨʴʝè, ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩ-
ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ɿʚʦʨʳʢʠʥʘ ʖʣʠʷ ɺʠʢʪʦʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʄʝʞʜʫ-
ʥʘʨʦʜʥʳʡ ʠʥʩʪʠʪʫʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʜʠʧʣʦʤʘʪʠʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄɻʀʄʆ 
ʄʀɼ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʀʚʘʥʦʚ ɸʨʢʘʜʠʡ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʏʣʝʥ-
ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʏʣʝʥ ʦʪʜʝʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʥʘʫʢ ʈɸʅ, ʏʣʝʥ ʩʝʢʮʠʠ ʟʦʦʪʝʭʥʠʠ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ 
ʌʝʜʝʨʘʮʠʷ. 
ʂʦʯʠʝʚʘ ɾʘʥʥʘ ɻʝʨʩʘʥʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝ-
ʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ɻɸʆʋ ɺʇʆ çʖʛʦ-
ʆʩʝʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʖʆɻʋ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʖʆʅʀʀ ʠʤ. ɿ. ɺʘʥʝʝʚʘ, ʛ. ʎʭʠʥʚʘʣ, ʈʝʩʧʫʙʣʠʢʘ ʖʞʥʘʷ ʆʩʝʪʠʷ. 
ʅʠʢʦʣʘʝʚ ɺʘʣʝʨʠʡ ʀʚʘʥʦʚʠʯ ð ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʚʝʜʫ-
ʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻʋ ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɺʘʣʜʘʡʩʢʠʡè, ʛ. ɺʘʣʜʘʡ, ʈʦʩ-
ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʆʱʝʧʢʦʚʘ ɸʥʥʘ ɿʘʣʴʤʘʥʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʦʚʝʪʥʠʢ ʜʠʨʝʢʪʦʨʘ 
ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè; ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʇʝʪʨʦʚ ʀʚʘʥ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ 
ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʙʠʟʥʝʩʘ ʌʠʥʘʥʩʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʇʨʘʚʠ-
ʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʇʦʣʠʪʦʚ ɼʤʠʪʨʠʡ ɺʣʘʜʠʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 
ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛʣʘʚʥʳʡ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʛʝʥʝʪʠʢʠ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅ,  
ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʈʘʚʢʠʥ ɽʚʛʝʥʠʡ ʉʦʣʦʤʦʥʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜ-
ʨʳ ʦʭʦʪʦʚʝʜʝʥʠʷ ʠ ʙʠʦʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʟʘʦʯʥʦ-
ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʈʦʤʘʥʦʚ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ ð ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘ-
ʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʙʠʦʛʝʦʛʨʘʬʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʈʦʩʣʷʢʦʚ ʇʘʚʝʣ ɺʘʩʠʣʴʝʚʠʯ ð ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩ-
ʩʦʨ ʢʘʬʝʜʨ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢè ʠ 
çʀʥʞʝʥʝʨʥʘʷ ʵʢʦʣʦʛʠʷ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘè ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ çʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè (ʅʀʋ çʄʕʀè), ʛ. ʄʦʩʢʚʘ, ʈʦʩ-
ʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
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ʉʘʤʙʫʨʩʢʠʡ ɻʝʦʨʛʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 
ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʈʕɸè; ʈʦʩʩʠʡʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 
ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ; ʧʨʦʬʝʩʩʦʨ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʉʤʠʨʥʦʚʘ ʆʣʴʛʘ ʆʣʝʛʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʜʠʨʝʢʪʦʨʘ ɸʅʆ ɼʇʆ çʀʥʩʪʠʪʫʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫ-
ʞʘʱʠʭè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

ʉʪʦʷʥʦʚʘ ʀʥʥʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʜʠʨʝʢʪʦʨ ʮʝʥʪʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ 
ʢʦʥʲʶʥʢʪʫʨʳ ʩʳʨʴʝʚʳʭ ʨʳʥʢʦʚ, ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʉʀʉè, ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
ʊʝʪʝʣʴʤʠʥ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʡ ʵʢʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

ʐʝʥʬʝʣʴʜ ɹʦʨʠʩ ɽʚʛʝʥʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʩʦʚʝʪʥʠʢ 

ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ 

ʃʠʧʠʥʘ ʉʚʝʪʣʘʥʘ ɸʨʪʫʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅʀʊʋ ʄʀʉʠʉ, 
ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ɺʩʝʨʦʩ-
ʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʩʦʚʝʪʥʠʢ ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
 
ʆʊɺɽʊʉʊɺɽʅʅʓʁ ʈɽɼɸʂʊʆʈ 
 
ʐʘʨʛʘʪʦʚʘ ɿʦʷ ʀʚʘʥʦʚʥʘ ï ʩʦʚʝʪʥʠʢ ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè. 
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ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ééé.321 

 ʃʠʧʠʥʘ ʉ.ɸ., ʂʫʟʥʝʮʦʚʘ ɽ.ɺ.  

ʄʠʨʦʚʦʡ ʦʧʳʪ çʟʝʣʸʥʦʛʦè ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ éééé.éé.329 
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ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ, ʘʚʪʦʨʳ ʠ ʯʠʪʘʪʝʣʠ! 

 

 
ʉ ʚʳʭʦʜʦʤ ʦʯʝʨʝʜʥʦʛʦ ʥʦʤʝʨʘ çʆʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʘʧʦʚʝʜʥʦʝ ʜʝʣʦè ʧʨʦʜʦʣ-

ʞʘʝʤ ʦʙʲʝʜʠʥʷʪʴ ʥʘʫʢʫ, ʧʨʘʢʪʠʢʫ ʠ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺʝʜʫʱʠʝ ʤʘ-

ʪʝʨʠʘʣʳ ʧʦʩʚʷʱʝʥʳ ʨʘʟʚʠʪʠʶ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘ-

ʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ: ɺ.ʖ. ʀʣʴʷʰʝʥʢʦ 

ʧʨʝʜʣʘʛʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʨʠʝʥʪʠʨʳ ʠ ʠʥʩʪʠ-

ʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʘ ʈ.ʀ. ʅʘʟʳʨʦʚʘ ʠ 

ɼ.ʄ. ʆʯʘʛʦʚ ʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷ-

ʥʠʷ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ  

ʥʘ 2025 ʛʦʜ. 

ʆʙʲʸʤʥʳʡ ʨʘʟʜʝʣ çɿʦʦʣʦʛʠʷè ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʘʪʴʷʤʠ ʧʦ ʦʨʥʠʪʦʣʦʛʠʠ 

ï ʠʟʫʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʪʠʮ, ʤʠʛʨʘʮʠʡ, ʩʦʩʪʦʷʥʠʷ ʛʥʝʟʜʦʚʳʭ ʠ ʟʠʤʫʶʱʠʭ 

ʧʦʧʫʣʷʮʠʡ ʠ ʚʣʠʷʥʠʶ ʣʘʥʜʰʘʬʪʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳ  

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤ ʠ ʚʳʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʭʨʘʥʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʪʘʪʴʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʰʝʜʰʝʡ 4ï7 ʬʝʚʨʘʣʷ 

2026 ʛʦʜʘ ʚ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʝ, ʥʘ ʙʘʟʝ ɹʘʣʪʠʡʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʀ. ʂʘʥʪʘ, ʍIII ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ ʢʫʣʠʢʘʤ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ çʀʟʫʯʝʥʠʝ ʠ ʦʭʨʘʥʘ ʢʫʣʠʢʦʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè.  

ʈʫʙʨʠʢʘ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʚʢʣʶʯʘʝʪ ʧʨʠʢʣʘʜʥʳʝ ʨʘʙʦʪʳ ʤʘʛʠʩʪʨʘʥʪʦʚ ʧʦʜ 

ʥʘʯʘʣʦʤ ʠʭ ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʉʝʚʝʨʥʦʛʦ 

ʤʦʨʩʢʦʛʦ ʧʫʪʠ (ʉ.ɸ. ʃʠʧʠʥʘ ʠ ʇ.ɸ. ʈʳʩʘʢʦʚʘ) ʠ ʧʦ ʤʠʨʦʚʦʤʫ ʦʧʳʪʫ çʟʝʣʸʥʦʛʦè 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʉ.ɸ. ʃʠʧʠʥʘ ʠ ɽ.ɺ. ʂʫʟʥʝʮʦʚʘ), ʧʦʣʝʟʥʳʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʦʝʢʪʳ.ʆʙʟʦʨ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʪʘʪʴʝ 

ʉʪʨʠʛʫʥʢʦʚʘ ʄ.ɼ. 

ʅʘʜʝʶʩʴ, ʤʘʪʝʨʠʘʣʳ ʥʦʤʝʨʘ ʧʦʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʠʜʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʣʷ ʫʯʸʥʳʭ, ʧʨʘʢʪʠʢʦʚ, ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɹʣʘʛʦʜʘʨʶ 

ʘʚʪʦʨʦʚ ʠ ʨʝʮʝʥʟʝʥʪʦʚ ʟʘ ʚʢʣʘʜ ʠ ʧʨʠʛʣʘʰʘʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ð 

ʧʨʠʩʳʣʘʡʪʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʦʡ ʧʨʘʢʪʠʢʠ. 

 

ʉ ʫʚʘʞʝʥʠʝʤ,  
ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ ʃʠʧʠʥʘ ʉ.ɸ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤ ʢ 
ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪ-
ʤʦʩʬʝʨʫ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʙʦʟʥʘʯʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ ʠ ʠʭ 
ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥ-
ʪʳ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʘʢʪʫʘʣʴʥʳʡ 
ʧʝʨʝʯʝʥʴ ʜʦʧʫʱʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʠʢ. ʆʙʦʟʥʘʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʤʝʪʦʜʠʢ.  
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Abstract.  The article is devoted to organizational and methodological approaches to the 
development and verification of methods for calculating emissions of pollutants into the 
atmosphere from stationary sources. The scope of the techniques and their role in the 
atmospheric quality management system are outlined. The main elements of the meth-
odology for the development and verification of methods are presented. The current list 
of approved methods is analyzed. Promising directions for improving the computational 
and analytical functionality of the methods are outlined.  
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çʅʘʫʢʘ ʨʝʟʶʤʠʨʫʝʪʩʷ ʚ ʤʝʪʦʜʝè 
ɻ. ɻʝʛʝʣʴ 

ɺʚʝʜʝʥʠʝ 
ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷʤʠ ï ʦʜʥʘ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʟʘʜʘʯ ʚ ʩʚʷʟʠ 
ʩ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʫʩʠʣʝʥʠʝʤ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʛʦʨʦʜʘʭ ʠ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫ-
ʤʷ ʩʧʦʩʦʙʘʤʠ: ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʩʝʭ ʚʠʜʦʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 
ʧʨʦʚʦʜʠʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦ-
ʩʘʭ. ʈʘʩʯʝʪʥʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʚʳʙʨʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʨʠ 
ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ, ʦʙʫʩʣʦʚ-
ʣʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠʣʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨ-
ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ  
ʩ 1980-ʭ ʛʦʜʦʚ, ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, 
ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. 

ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʮʝʣʴ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
(ʩ ʦʧʠʩʘʥʠʝʤ ʠ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ), ʬʦʨʤʫʣʳ ʠ ʘʣʛʦʨʠʪʤʳ (ʩ ʦʧʠʩʘʥʠʝʤ ʧʝʨʝ-
ʤʝʥʥʳʭ ʠ ʧʘʨʘʤʝʪʨʦʚ), ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʧʨʠʤʝʨʳ ʨʘʩʯʝ-
ʪʦʚ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. ʄʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 
ʪʝʦʨʠʝʡ ʠ ʧʨʘʢʪʠʢʦʡ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʠʥʩʪʨʫʢʮʠʶ. ɺʝʨʠʬʠ-
ʢʘʮʠʷ ʤʝʪʦʜʠʢʠ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʫʜʦʩʪʦʚʝʨʝʥʠʷ 
ʝʸ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʪʦʯʥʦʩʪʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ, ʫʩʪʘʥʦʚʠʪʴ 
ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

https://orcid.org/0009-0003-4036-102X2
https://orcid.org/0009-0009-3147-4333
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴʶ ʥʦʨ-
ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʚʳʙʨʦʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʬʬʝʢ-
ʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ 
ʪʨʝʙʦʚʘʥʠʷʤʠ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʦʡ ʚʩʝ-
ʩʪʦʨʦʥʥʝʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʨʦʝʢʪʦʚ ʤʝʪʦʜʠʢ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʢʘʢ ʧʨʝʦʜʦʣʝʪʴ 
ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʥʝʜʦʩʪʘʪʢʫ ʜʦʧʫʱʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʠʢ, ʪʘʢ 
ʠ ʪʝʥʜʝʥʮʠʶ ʦʪʢʣʦʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʦʝʢʪʦʚ ʤʝʪʦʜʠʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʵʢʩʧʝʨʪʠʟʳ, ʧʨʦʚʦʜʠʤʦʡ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè. ʇʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʡ, ʢʘʢ ʧʨʘ-
ʚʠʣʦ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟ-
ʤʝʨʝʥʠʡ, ʥʝʢʦʨʨʝʢʪʥʳʭ ʤʝʪʦʜʘʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʘʩʯʝʪʥʦʛʦ ʘʣ-
ʛʦʨʠʪʤʘ ʤʝʪʦʜʠʢʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʤʝʪʦʜʠʢʠ ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʝ ʠʥʩʪʨʫʢʪʠʚ-
ʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥ-
ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʩʫʱʝʩʪʚʫ-
ʶʱʠʭ ʧʦʜʭʦʜʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ɺ ʩʚʝʪʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʦʟʨʘʩʪʘʶʱʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ (ʉʊʆ) ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʦʮʝʥʢʠ ʚʳʙʨʦʩʦʚ. ʈʘʟʚʠʪʠʝ ʩʪʘʥ-
ʜʘʨʪʠʟʘʮʠʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʘʩʪʘʶʱʝʡ ʜʠʥʘʤʠʢʦʡ, ʦʪʢʨʳʚʘʷ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʯʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʧʨʦʮʝʩʩʳ ʠ ʩʠʩʪʝʤʫ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʘʧʝ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, 
ʘʜʘʧʪʠʨʫʷ ʤʝʪʦʜʠʢʠ ʢ ʩʧʝʮʠʬʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. ɺ ʵʪʦʤ 
ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦʥʠʟʘʮʠʠ ʥʦʨʤ 
ʠ ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩ-
ʢʣʶʯʘʷ ʣʶʙʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ. 

ʄʝʪʦʜʠʢʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʳ 
ʄʝʪʦʜʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʢʘʢ ʜʣʷ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʦʪ ʥʝʦʨʛʘʥʠʟʦ-

ʚʘʥʥʳʭ, ʪʘʢ ʠ ʦʪ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪ-
ʩʫʪʩʪʚʠʝʤ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʳ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʤʝʪʦʜʠʢ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦ-
ʩʬʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʩ ʠʭ ʧʦʤʦʱʴʶ.  
ɺ ʈʦʩʩʠʠ ʚʳʙʨʦʩʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʝʦʙ-
ʣʘʜʘʶʪ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ, ʦʙʱʠʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶ-

ʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 2024 ʛ. ʧʦ ʩʪʨʘʥʝ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 0,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2023 ʛ. ʠ ʩʦʩʪʘʚʠʣ 22 074,6 ʪʳʩ. ʪ. ɺʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʘʮʠʦʥʘʨ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 2024 ʛ. ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 2023 ʛ. ʥʘ 0,8% ʠ 

ʜʦʩʪʠʛʣʠ 17 092,2 ʪʳʩ. ʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 77,5% ʦʪ ʦʙʱʝʛʦ ʚʘʣʦʚʦʛʦ ʚʳʙʨʦ-

ʩʘ. ʅʘʠʙʦʣʝʝ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʚʳʙʨʦʩʳ ʚʥʦʩʷʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ 6758,7 ʪʳʩ. ʪ, ʜʦʣʷ  

ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʚʩʝʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 39,54%), ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʛʘʟʦʤ ʠ ʧʘʨʦʤ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʶ ʚʦʟʜʫʭʘ 

(3154,5 ʪʳʩ. ʪ ï 18,5%), ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ (1165,3 ʪʳʩ. ʪ ï 6,8%) [1, 2]. 

ʋʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʣʦ-

ʚʳʤ ʦʙʲʝʤʦʤ ʝʛʦ ʚʳʙʨʦʩʦʚ, ʥʦ ʠ ʩʦʟʜʘʚʘʝʤʳʤʠ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ 

ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʦʪ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ 

ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʦʪ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʨʨʝʢʪʥʳʤʠ ʨʘʩ-
ʯʝʪʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-
ʮʝʜʫʨ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʳ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʟʥʘʯʠʤʦʩʪʴ ʤʝʪʦʜʠʢ ʚ ʨʝʰʝʥʠʠ 
ʟʘʜʘʯ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʥʦʨʤʠʨʦʚʘʥʠʷ, ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦ-
ʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨ-
ʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʪʨʘʥʝ, ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʯʥʷ ʤʝʪʦʜʠʢ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʇʝʨʝʯʝʥʴ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ  

(ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 
(ʜʘʣʝʝ ï ʇʝʨʝʯʝʥʴ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ), ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ 
ʈʦʩʩʠʠ ʦʪ 31.07.2018 ˉ 341, ʚʢʣʶʯʝʥʦ ʚʩʝʛʦ 137 ʤʝʪʦʜʠʢ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʝʛʘʣʠʟʦʚʘʥʥʳʭ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʠʥ-
ʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʩʣʝʚʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ (ʩʤ. ʨʠʩ. 1), ʥʘʠʙʦʣʝʝ ʤʝʪʦʜʠʯʝʩʢʠ 
ʦʙʝʩʧʝʯʝʥʳ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʨʘʩʣʠ: ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʝʛʘʟʦʚʘʷ), ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ, ʯʝʨʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ. 

 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ  
ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

Figure 1.  Distribution of methods for calculating pollutant emissions by industry 
 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʚʪʦʨʩʢʠʤ ʧʨʘʚʦʤ: 
ʪʦʣʴʢʦ 33% ʤʝʪʦʜʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ.  

ʉʦʛʣʘʩʥʦ ɻʨʘʞʜʘʥʩʢʦʤʫ ʢʦʜʝʢʩʫ ʈʌ ʯ.4, ʩʪ. 1259, ʧ. 5, ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʝ 
ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʠʜʝʠ, ʢʦʥʮʝʧʮʠʠ, ʧʨʠʥʮʠʧʳ, ʤʝʪʦʜʳ, ʩʧʦʩʦʙʳ, ʨʝʰʝʥʠʷ 
ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʣʠ ʠʥʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ 
ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ), ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝ-
ʥʠʷ, ʠʣʣʶʩʪʨʘʮʠʠ, ʩʭʝʤʳ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʳʭ 
ʦʪʨʘʞʝʥʘ ʤʝʪʦʜʠʢʘ. ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʱʠʱʘʝʪ ʥʝ ʩʫʪʴ ʤʳʩʣʠ, 
ʘ ʝʸ ʬʦʨʤʫ, ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ, ʘ ʠʤʝʥʥʦ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʣʦʚʝʩʥʦʝ ʦʧʠ-
ʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ï ʠʟʦʙʨʘʞʝʥʠʷ. ɼʠʘʛʨʘʤʤʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ (ʩʤ. ʨʠʩ. 2), ʜʝʤʦʥʩʪʨʠʨʫʝʪ: ʪʦʣʴʢʦ 33% ʤʝʪʦʜʠʢ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʚʝʜʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ, %. 

Figure 2. Information about the possibility of distributing the calculation method, %. 
 
ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 
ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʥʥʠʝ ʤʝʪʦʜʠʢʠ ʠʟ ʩʦʩʪʘʚʘ ʇʝʨʝʯʥʷ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 

ʜʘʪʠʨʫʶʪʩʷ 1985 ʛʦʜʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ (ʟʘ ʧʦʩʣʝʜʥʠʝ 

10 ʣʝʪ) ʥʝ ʧʨʝʚʳʰʘʝʪ 17%. ʊʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʦʟʜʘ-

ʥʠʝʤ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠ ʪʝʢʫʱʠʤ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʢʣʘʜʦʤ ʪʨʝʙʫʝʪ ʧʝ-

ʨʝʩʤʦʪʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ, ʥʦ ʬʦʨʤʘʣʴʥʦ 

ʜʝʡʩʪʚʫʶʱʠʭ, ʨʘʩʯʝʪʥʳʭ ʘʣʛʦʨʠʪʤʘʭ. 
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ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠʤ 
ʦʙʲʝʤʦʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʙʫʩʣʦʚʣʝʥʳ, ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʠʢ. ʕʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʚ ʮʝʣʦʤ ʨʷʜʝ 
ʨʘʙʦʪ [6-8] ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʘʢ-
ʪʫʘʣʠʟʘʮʠʶ ʩʪʘʨʳʭ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʠʢ [9]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʜʝʨʞʘʥʠʷ ʇʝʨʝʯʥʷ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ 
ʥʘʣʠʯʠʷ ʤʝʪʦʜʠʢ, ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʥʳʥʝ ʥʝ ʩʫʱʝʩʪʚʫʶ-
ʱʠʤ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʮʝʜʫʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʘʢʪʫʘʣʠ-
ʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʠʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝ-
ʨʦʚ ʷʚʣʷʶʪʩʷ çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʚ ʢʦʪʣʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 30 ʪ/ʯè, ʚʢʣʶʯʝʥ-
ʥʳʝ ʚ ʇʝʨʝʯʝʥʴ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʧʦʜ ˉ 117. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʇʝʨʝʯʥʷ 
ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʦʧʨʷʞʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʤ ʩʣʫʞʙʘʤ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʣʝ-
ʛʠʪʠʤʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʠʚʦʜʠʪ ʧʨʝʜʧʨʠʷʪʠʝ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ 
ʚʟʳʩʢʘʥʠʷʤ  

ʂʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ 
ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʤʝʪʦʜʠʢʘ, ʩʬʦʨʤʫʣʠʨʦʚʘ-

ʥʳ ʚ ʇʨʘʚʠʣʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ 

(ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, 

ʫʪʚʝʨʞʜʸʥʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

21.05.2025 ˉ 692 (ʜʘʣʝʝ ï ʇʨʘʚʠʣʘ ˉ 692), ʢʦʪʦʨʳʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʶʪ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ ʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʢʠ, ʥʠ ʜʝʪʘʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʝʘʣʠʟʘʮʠʷ ʝʜʠʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢ ʩʥʠʟʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʥʝʜʦʨʘʙʦʪʦʢ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 

(ʩʤ. ʨʠʩ. 3) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩ-

ʥʦʚʘʥʘ ʠ ʨʘʮʠʦʥʘʣʴʥʘ [17].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʩʯʝʪʥʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʙʨʦʩʦʚ ʛʘʟʦʚʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʛʘʟʦʦʙ-

ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʳʙʨʦʩʝ ʠ 

ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʳʙʨʦʩʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [13], ʚʳʙʨʦʩ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʘʨʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʠ ʭʨʘʥʝʥʠʠ ʠʭ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʘ ʠ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʛʘʟʦʚʦʟʜʫʰ-

ʥʦʡ ʩʤʝʩʠ ʧʦ ʬʦʨʤʫʣʝ (1) [13]: 

 

-  6Ͻ# ʛ/ʩ                                                      (1) 

 

ʛʜʝ: M ï ʚʳʙʨʦʩ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʘʨʝʥʠʷ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʠ ʭʨʘʥʝʥʠʠ ʠʭ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʛ/ʩ; 

V ï ʦʙʲʝʤ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ ʚʦ ʚʨʝʤʷ ʝʛʦ ʟʘʢʘʯʢʠ, ʤ3/c; 

ʉ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʳʙʨʦʩʘʭ, ʛ/ʤ3. 
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*ʧʦʜ ʘʵʨʦʟʦʣʝʤ ʧʦʥʠʤʘʝʪʩʷ ʘʵʨʦʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʜʠʩʧʝʨʩʥʘʷ ʩʨʝʜʘ - ʛʘʟ,  
ʘ ʜʠʩʧʝʨʩʥʘʷ ʬʘʟʘ - ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ. 

*An aerosol is an aerodispersed system where the dispersed medium is a gas and the 
dispersed phase is solid particles. 

ʈʠʩʫʥʦʢ 3. ɸʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ 
Figure 3. Algorithm for developing and verifying methods 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠʟ ʥʝʦʨʛʘʥʠʟʦ-
ʚʘʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝ-
ʣʳʡ ʨʷʜ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʊʘʢ, ʧʨʠ ʨʘʩʯʝʪʝ ʚʘʣʦʚʦʛʦ ʚʳʙʨʦʩʘ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʇ ʧʨʠ ʧʝʨʝʩʳʧʢʝ ʤʘʪʝ-
ʨʠʘʣʘ, ʧʦʛʨʫʟʢʝ ʤʘʪʝʨʠʘʣʘ ʚ ʦʪʢʨʳʪʳʝ ʚʘʛʦʥʳ, ʧʦʣʫʚʘʛʦʥʳ, ʟʘʛʨʫʟʢʝ ʤʘʪʝʨʠʘʣʘ 
ʛʨʝʡʬʝʨʦʤ ʚ ʙʫʥʢʝʨ, ʩʩʳʧʢʝ ʤʘʪʝʨʠʘʣʘ ʦʪʢʨʳʪʦʡ ʩʪʨʫʝʡ ʚ ʩʢʣʘʜ ʚʳʙʨʦʩʳ ʦʧʨʝ-
ʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʬʦʨʤʫʣʝ (2) [14]: 

 
˜ ˗˗˗˗˗˗˗˗  ˏ'    ̓Ⱦ̄ ̏̅                                     (2) 

 
ʛʜʝ: ʇ ï ʚʘʣʦʚʳʡ ʚʳʙʨʦʩ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʪ/ʛʦʜ; 
ʂ1 ï ʚʝʩʦʚʘʷ ʜʦʣʷ ʧʳʣʝʚʦʡ ʬʨʘʢʮʠʠ ʚ ʤʘʪʝʨʠʘʣʝ; 
ʂ2 ï ʜʦʣʷ ʧʳʣʠ (ʦʪ ʚʩʝʡ ʚʝʩʦʚʦʡ ʧʳʣʠ), ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʘʵʨʦʟʦʣʴ; 
ʂ3 ïʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʤʝʩʪʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ; 
ʂ4 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ, ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ 
ʫʟʣʘ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ;  
K5 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ; 
ʂ7 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʨʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ; 
K8 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʪʠʧʘ ʛʨʝʡʬʝʨʘ;  
ʂ9 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʤʦʱʥʦʤ ʟʘʣʧʦʚʦʤ ʩʙʨʦʩʝ ʤʘʪʝʨʠʘʣʘ 
ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʘʚʪʦʩʘʤʦʩʚʘʣʘ;  
ɺ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʳʩʦʪʫ ʧʝʨʝʩʳʧʢʠ; 
G ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, 
ʪ/ʛʦʜ. 
ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [18] ʧʨʠ ʦʮʝʥʢʝ 

ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠʩʧʦʣʴʟʫʶʪ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
(ʬʦʨʤʫʣʘ 3): 

˙̃ ̜̅  σȟφ  ̠ Ͻ ˟ Ͻ ρπ       ̓Ⱦ̄ ̏̅                                      (3) 

ʛʜʝ: ʄʚʳʜ ï ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʦʚ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʠʭ ʞʠʜʢʦʩʪʝʡ 
(ʉʆɾ) ʟʘ ʛʦʜ, ʪ/ʛʦʜ. 
ʂ ï ʫʜʝʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ ʧʳʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʛ/ʩ; 
ʊ ï ʬʘʢʪʠʯʝʩʢʠʡ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʘʩ. 

ʆʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 
ʤʝʪʦʜʠʢ 
ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʤʝʪʦʜʠʢʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʣʘʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 4 çʛè ʇʨʘʚʠʣ, ʨʘʟʨʘʙʦʪʯʠʢ 
ʦʙʷʟʘʥ ʧʨʝʜʩʪʘʚʠʪʴ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʦʭʚʘʪʳʚʘʶ-
ʱʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ ʩʚʝʜʝʥʠʷ ʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʳʙʨʦʩʦʚ, 
ʚʢʣʶʯʘʷ ʩʦʦʨʫʞʝʥʠʷ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʫʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʠʢ ʚʳʷʚʠʣ ʚʝʩʴʤʘ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʫʶ ʧʨʦʙʣʝʤʫ: ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʙʣʘ-
ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʳ ʙʝʟʫʩʣʦʚʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘ-
ʥʠʷʤ. ʕʪʦʪ ʧʨʦʙʝʣ ʩʪʘʚʠʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʝʨʝʜ ʜʠʣʝʤʤʦʡ ʚʳʙʦʨʘ, ʚʳʥʫʞʜʘʷ ʠʭ 
ʧʨʠʙʝʛʘʪʴ ʢ ʜʦʧʫʱʝʥʠʷʤ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʥʝʢʦʨʨʝʢʪʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ [6]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʫʥʠʬʠʢʘʮʠʷ ʠ ʩʪʨʦʛʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ 
ʬʦʨʤʫʣʠʨʦʚʦʢ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʨʝʢʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 
ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʠʢʠ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʦʙʦʨʫʜʦ-
ʚʘʥʠʶ. 
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ʇʨʘʚʠʣʘ ʧʨʝʜʧʠʩʳʚʘʶʪ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʘʣ-

ʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ, ʩʘʤ ʘʣʛʦʨʠʪʤ ʠ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ. ʂʨʘʪʢʦʩʪʴ ʠʟʣʦʞʝ-

ʥʠʷ ʧʫʥʢʪʦʚ ʇʨʘʚʠʣ ʧʨʠʚʦʜʠʪ ʢ ʩʫʙʲʝʢʪʠʚʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ʤʝʪʦʜʠʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦ-

ʜʠʢʠ, ʘ ʥʝ ʨʘʩʯʝʪʥʳʡ ʘʣʛʦʨʠʪʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʝʨʥʳʤ. ʊʘʢʞʝ 

ʦʰʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʜʦʧʫ-

ʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʥʠ ʥʘʫʯʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʅʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʠʷʥʠʝ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ ʦʙʦʩʥʦʚʳʚʘʶ-

ʱʝʡ ʯʘʩʪʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤʠ-ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʤʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʧʦʣʥʷʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘ-

ʙʦʪʢʦʡ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴ-

ʢʦ ʧʦʚʳʩʠʪ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʜʠʪʴ ʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ [15, 16]. 

ʆʩʦʙʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʦʪ 

ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʥʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʟʘʤʝʨʘʤʠ ʧʦʨʦʡ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʘʚʠʣʘ ʜʦʧʫʩʢʘʶʪ ʨʘʩ-

ʯʝʪʳ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳ-

ʙʨʦʩʦʚ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪ ʧʨʦʮʝʩʩʳ ʨʘʩʩʝʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʚʳ-

ʙʨʦʩʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦ 

ʦʬʠʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʄʈʈ-2017. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʣʝʛʠʪʠʤʥʳʡ ʩʧʦʩʦʙ ʚʝʨʠʬʠʢʘʮʠʠ 

ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʳ ʠʣʠ ʥʝʚʦʟʤʦʞʥʳ [17]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʶʤʠʨʫʷ, ʚʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ: 

1. ʋʪʦʯʥʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ ʜʣʷ ʩʣʫʯʘ-

ʝʚ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ. 

2. ʋʪʦʯʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʤʝʪʦʜʠʢ, ʜʦʧʫ-

ʱʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ. 

3. ʈʝʛʫʣʷʨʥʘʷ ʨʝʚʠʟʠʷ ʤʝʪʦʜʠʢ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʦ-

ʤʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʤʘʪʝʨʠʘʣʘʤ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʵʢʩʧʝʨʪʦʚ. 

5. ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢ ʚ ʬʦʨʤʝ ʉʊʆ. 

6. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʤʝʪʦʜʠʢ ʚ ʩʘʤʦʦʙʫʯʘʝʤʳʝ ʧʨʝʜʠʢʪʠʚʥʳʝ 

ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʨʦʩʘʤʠ.  

7. ʋʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʩʯʝʪʥʦʡ ʦʮʝʥʢʠ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
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ʀʃʀ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ʆɹʒɽʂʊʆɺ ʂɸʇʀʊɸʃʔʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 
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ɸʥʥʦʪʘʮʠʷ. ɺʚʠʜʫ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʥʦʩʘ ʦʙʲʝʢʪʦʚ ʢʘ-
ʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦ-
ʩʦʚ ʮʝʤʝʥʪʥʦʡ, ʙʝʪʦʥʥʦʡ ʠ ʧʨʦʯʝʡ ʧʳʣʠ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ 
ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʜʘʥʥʳʡ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʫʛʨʦʟʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, 
ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝ-
ʤʦʥʪʫ ʠʣʠ ʩʥʦʩʫ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦʪʦʤʫ, ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʚʦʝ-
ʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ.  
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʙʶʜʞʝʪ-
ʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʣʘʟʝʨʥʳʭ ʜʘʪʯʠʢʦʚ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 
ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ ʚʙʣʠʟʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. 
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Abstract.  Due to the ongoing technological processes of demolition of capital construc-
tion facilities, a large number of emissions of cement, concrete and other dust of various 
fractions are released into the atmosphere. In the current dense urban environment, this 
fact is a threat to the health of people living near the sites of reconstruction, major re-
pairs or demolition of real estate. Therefore, timely monitoring of concentrations of pollu-
tants in the atmosphere is extremely important. This paper considers the possibility of 
using low-budget autonomous laser sensors for measuring the concentration of fine 
dust particles near a construction site as one of the tools for timely detection of excess 
permissible concentrations of solid particles in the atmospheric air. 
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ɺʚʝʜʝʥʠʝ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʜʥʳʭ 

ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʨʘʙʦʪʘʭ [1, 2] ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫ-
ʶʱʠʝ ʪʨʠ: ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʦʩʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʈʦʩʛʠʜʨʦ-
ʤʝʪʘ, ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ ʩʪʘʮʠ-
ʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ ʥʘ ʠʩ-
ʪʦʯʥʠʢʘʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ 
ʧʦʤʦʱʠ ʤʘʣʦʙʶʜʞʝʪʥʳʭ ʣʘʟʝʨʥʳʭ ʜʘʪʯʠʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ 
ʧʦ ʩʥʦʩʫ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʭʦʜʷʱʝʡʩʷ 
ʚ ʧʣʦʪʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ. 

ʈʘʙʦʪʳ ʧʦ ʩʥʦʩʫ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-
ʙʦʡ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʮʝʤʝʥʪʘ, ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʚʳʜʝʣʷʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ, ʦʢʘʟʳʚʘʶʱʝʡ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 
ʯʝʣʦʚʝʢʘ [3, 4].  

ʆʙʲʝʢʪʳ ʪʠʧʦʚʦʡ ʤʘʩʩʦʚʦʡ ʞʠʣʦʡ ʩʝʨʠʠ ʟʘʩʪʨʦʡʢʠ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟ-
ʜʝʣʠʡ ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ.  
ʂ ʧʨʠʤʝʨʫ, ʞʠʣʦʡ ʬʦʥʜ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʥʘ ʦʜʥʫ ʪʨʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʩʨʝʜʥʝʵʪʘʞʥʳʭ 
ʞʠʣʳʭ ʜʦʤʦʚ ʪʠʧʦʚʦʡ ʩʝʨʠʠ 1953-1963 ʛʦʜʦʚ ʧʦʩʪʨʦʡʢʠ. ʇʨʠʯʠʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʜʘʥʥʦʛʦ ʬʘʢʪʘ ʦʧʠʩʘʥʳ ʚ ʘʚʪʦʨʩʢʠʭ ʨʘʙʦʪʘʭ [5, 6]. ʄʘʩʩʦʚʳʡ ʚʳʚʦʜ ʪʘʢʠʭ ʦʙʲʝʢ-
ʪʦʚ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥ-
ʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʠʣʠ ʩʥʦʩʫ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʮʝʤʝʥʪ-
ʥʦʡ ʧʳʣʠ ʨʘʟʣʠʯʥʦʡ ʬʨʘʢʮʠʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ɺ ʨʘʙʦʪʝ [7] ʧʨʦʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʧʳʣʝʚʳʭ ʚʳʙʨʦʩʦʚ 

ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʧʦ ʩʥʦʩʫ ʟʜʘ-
ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʪʠʧʦʚʳʭ ʩʝʨʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʩ-
ʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʳʣʝʚʳʭ ʦʪʭʦʜʦʚ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ 
ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʞʝ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʦʙʠʣʴʥʦʝ ʚʳʜʝ-
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ʣʝʥʠʝ ʧʳʣʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʛʨʫʟʢʠ ʣʦʤʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 
ʩʧʝʮʪʨʘʥʩʧʦʨʪ. ʇʨʦʮʝʩʩ ʧʦʛʨʫʟʢʠ ʣʦʤʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʦʙʨʘʞʝʥ ʥʘ 
ʨʠʩʫʥʢʝ (ʩʤ. ʨʠʩ.1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ɺʳʜʝʣʷʝʤʘʷ ʧʳʣʴ ʧʨʠ ʧʦʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ ʣʦʤʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
Figure 1. Dust released during loading of scrap building materials 

 

ʀʩʪʦʯʥʠʢ: [8]. 

 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘ ʩʪʨʦʠ-
ʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦ ʩʥʦʩʫ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʧʣʦʪʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʣʦʙʶʜʞʝʪʥʳʝ ʣʘ-
ʟʝʨʥʳʝ ʜʘʪʯʠʢʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʫʜʘʣʝʥʠʶ ʦʪ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩʤʦʛʫʪ ʧʦʷʚ-
ʣʷʪʴʩʷ ʥʦʚʳʝ ʬʘʢʪʦʨʳ, ʤʝʥʷʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʚʝʨʜʳʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘ-
ʩʪʠʮ ʧʳʣʠ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪ-
ʥʝʩʪʠ ʛʦʨʦʜʩʢʫʶ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʫʶ ʩʝʪʴ. ɺ ʨʘʙʦʪʘʭ [9, 10] ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʧʳʣʠ PM10 ʠ PM2.5 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʠʷ 
ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʨʘʜʠʫʩ 
ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʨʘʩʩʪʦʷʥʠʝʤ ʨʘʚʥʳʤ ʜʘʣʴʥʦʩʪʠ ʦʩʝ-
ʜʘʥʠʷ ʯʘʩʪʠʮ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ [11, 12]. ʇʨʠ ʵʪʦʤ, ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʪʘʢʠʭ ʤʝʪʝʦʫʩʣʦʚʠʡ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝ-
ʨʘʪʫʨʘ, ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʝʪ ʢʘʢ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, 
ʪʘʢ ʠ ʫʤʝʥʴʰʘʪʴʩʷ. 

 ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʙʶʜʞʝʪʥʳʭ ʣʘʟʝʨʥʳʭ 
ʜʘʪʯʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʜʦʙʥʳʝ 
ʩʝʥʩʦʨʳ ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʚʠʜʝ ʧʦʷʚʣʝʥʠʷ çʙʝʣʦʛʦ ʰʫʤʘè ʚ ʨʝʟʫʣʴʪʘʪʘʭ 
ʠʟʤʝʨʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʩʨʝʜʳ ʠ ʠʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʥʝʜʦʩʪʘ-
ʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʥʠʚʝʣʠʨʦʚʘʥ ʧʨʦʚʝʜʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʣʘʟʝʨʥʳʭ ʜʘʪʯʠʢʦʚ ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʪ ʟʘʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʚʠʜʫ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 
ʬʘʢʪʦʨʦʚ [7, 13ï18]. ɺ ʨʘʙʦʪʘʭ [7, 13] ʧʨʝʜʣʦʞʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 
ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʚʝʨʜʳʭ 
ʯʘʩʪʠʮ ʚ ʚʦʟʜʫʭʝ, ʧʨʠ ʧʦʤʦʱʠ ʣʘʟʝʨʥʳʭ ʜʘʪʯʠʢʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʘʚʪʦʨʩʢʦʡ 
ʨʘʙʦʪʝ [19] ʘʣʛʦʨʠʪʤ ʦʩʨʝʜʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦ-ʨʘʟʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʘʣʦʙʶʜʞʝʪʥʦʛʦ ʣʘʟʝʨʥʦ-
ʛʦ ʜʘʪʯʠʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʣʘʟʝʨʥʳʤ ʜʘʪʯʠʢʦʤ, ʙʳʣ 
ʚʟʷʪ ʧʝʨʠʦʜ ʩ 13 ʧʦ 19 ʥʦʷʙʨʷ 2025 ʛʦʜʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʞʠʣʦʤ ʨʘʡ-
ʦʥʝ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʦʛʦ ʜʘʪʯʠ-
ʢʘ SDS011 [20]. ɿʘʩʪʨʦʡʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʦʵʪʘʞʥʳʤʠ ʞʠʣʳʤʠ ʠ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʠʨʧʠʯʥʳʤʠ. ʂ ʟʜʘʥʠʷʤ ʧʨʠʤʳʢʘʝʪ 
ʨʘʟʚʠʪʘʷ ʛʦʨʦʜʩʢʘʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 1000 
ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʯʘʩ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʠʜʫ ʤʝʪʝʦʫʩʣʦʚʠʡ, ʠʟʤʝʨʝʥʠʷ ʚ ʫʢʘ-
ʟʘʥʥʳʝ ʜʘʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-
ʜʫʭʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʫʚʝʣʠʯʠʚʘʶʱʠʤ ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 
ʟʘ ʩʯʝʪ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʣʢʦʜʠʩ-
ʧʝʨʩʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ (ʩʤ. ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ PM10 ʠ PM2.5 ʚ ʞʠʣʦʡ ʟʦʥʝ 

Figure 2.  Graph of PM10 and PM2.5 solid particle concentrations in a residential area 
 

ʀʩʪʦʯʥʠʢ: [20] 

 
ɿʘʢʣʶʯʝʥʠʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʣʦʙʶʜʞʝʪʥʳʝ ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʪʚʝʨʜʳʭ 
ʯʘʩʪʠʮ ʧʳʣʠ ʨʘʟʣʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩ ʢʘʨʪʝʨʥʳʤʠ ʛʘʟʘʤʠ ʧʦʨʰ-

ʥʝʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ. ɺ ʪʝʢʫʱʠʡ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ ʬʠʣʴʪʨʘʮʠʠ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ ʩ ʥʘʢʦʧʣʝʥʠ-

ʝʤ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʘʩʣʦʦʪʜʝʣʠʪʝʣʝ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʠʪʝʣʴʥʳʭ 

ʩʪʝʥʜʦʚʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʛʨʫʧʧʫ ʬʘʢ-

ʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʘ 

ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʊʆ ʚ ʥʦʚʳʭ 

ʜʚʠʛʘʪʝʣʷʭ ʂʘʤɸɿ 910.ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʧʦ-

ʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʤʩʷ ʛʨʫʟʦʦʙʦʨʦʪʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʢʪʫʘʣʴʥʳʤ ʚ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʷʚʣʷ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʚ ʧʦʣʥʦʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʘʚʪʦʤʦʙʠ-

ʣʷʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʊʆ) ʦʪ ʚʝʣʠ-

ʯʠʥʳ ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʝʡ  

ʂʘʤɸɿ 910. 
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Abstract.  The problem of harmful emissions from crankcase gases in piston engines 
has been around for over half a century. Currently, crankcase blow-by gas filtration sys-
tems with accumulation of hazardous substances in oil separators are applied. Based 
on the results of long-term bench and operation tests, it is necessary to determine a 
group of factors influencing increase in crankcase blow-by gas emissions and determi-
nation of engine oil change intervals in order to extend the maintenance intervals of the 
new KAMAZ-910 engines. In today's competitive economic environment, with ever-
increasing cargo turnover and a wide range of vehicles made by various manufacturers, 
decrease in the total cost of vehicle ownership within the entire life cycle and, as a re-
sult, increase in the economic and environmental efficiency of commercial activity on the 
whole are currently relevant. The purpose of the studies is determination of the mainte-
nance intervals dependence on the amount of crankcase blow-by gas emissions based 
on scientific substantiation and experimental research, and improvement of environmen-
tal parameters of KAMAZ-910 engines. 
 
Keywords:  atmosphere pollution, atmosphere contamination, automobile transport, mo-
tor vehicles, crankcase blow-by gases, particulate matters, hazardous cancerogenic 
substances, polycyclic aromatic hydrocarbons (PAH) 
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ɺʚʝʜʝʥʠʝ 
ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ, ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ (ʜʘʣʝʝ ï ʂɻ) ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʣʠʪʨʘʞʫ 

ʜʚʠʛʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʧʨʠʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʧʦ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʂɻ, ʘ ʟʘʪʝʤ ʧʦʚʳʰʝ-

ʥʠʝ ʠʭ ʚʳʙʨʦʩʦʚ ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ (ʩʤ. ʨʠʩ.1) [1].  

ʅʝ ʩʣʫʯʘʡʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʢʘ (IARC) ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʣʦ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʚʳʟʳʚʘʶʱʠʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʯʝʣʦʚʝʢʘ [2].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʢʘʨʪʝʨʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʜʚʠʛʘʪʝʣʷ ʂʘʤɸɿ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʘʚʣʝʥʠʷ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʥʘʢʦʧʣʝʥʠʷ ʤʘʩʣʘ, ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʚ ʤʘʩʣʦʦʪʜʝʣʠʪʝʣʝ (ʩʤ. ʨʠʩ. 2) [3]. 
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ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʦʚ, ʧʨʦʨʳʚʘʶʱʠʭʩʷ ʚ ʢʘʨʪʝʨ ɼɺʉ  

ʦʪ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʝʡ 
Figure 1.  Dependence of amount of gases blowing by into ICE crankcase on vehicle mileage 

ʀʩʪʦʯʥʠʢ: [1].     
 

 

 
 

ʈʠʩʫʥʦʢ 2. ʋʚʝʣʠʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ  
ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʂɻ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʨʘʩʭʦʜʘ ʂɻ  

ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɼɺʉ 
Figure 2 . Increase in condensed oil accumulation and increase in crankcase blow-by gas  

pressure depending on increasing crankcase blow-by gas flow during long-term ICE operation 

ʀʩʪʦʯʥʠʢ: [3]. 
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ɺ ʪʘʢʠʭ ʦʪʨʘʙʦʪʘʚʰʠʭ ʨʘʟʥʳʝ ʩʨʦʢʠ ʤʘʩʣʘ ʥʘ ʜʚʠʛʘʪʝʣʷʭ ʂʘʤɸɿ, ʙʳʣʦ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 16 ʚʠʜʦʚ ʧʦʣʠ-
ʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʜʘʣʝʝïʇɸʋ) (ʩʤ. ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʇɸʋ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʚ ʤʢʛ/ʤʣ 
Table 1. PAH determination results in the studied samples in ɛg/ml 

 

ʉʚʝʞʝʝ 

ʤʘʩʣʦ  

ʃʫʢʦʡʣ 

27/25 

(60977) 

32/25 

(76408) 

263/25 

(102000) 

169/25 

(124591) 

ʅʘʟʚʘʥʠʝ 
ʉʦʜʝʨʞʘ-

ʥʠʝ, ʤʢʛ/ʤʣ 

ʉʦʜʝʨʞʘ-

ʥʠʝ, ʤʢʛ/ʤʣ 

ʉʦʜʝʨʞʘ-

ʥʠʝ, ʤʢʛ/ʤʣ 

ʉʦʜʝʨʞʘ-

ʥʠʝ, ʤʢʛ/ʤʣ 

ʉʦʜʝʨʞʘ-

ʥʠʝ, ʤʢʛ/ʤʣ 

ʥʘʬʪʘʣʠʥ <0.023 0.13Ñ0.04 0.22Ñ0.06 0.21Ñ0.06 0.45Ñ0.13 

2-ʤʝʪʠʣʥʘʬʪʘʣʠʥ 0.15Ñ0.05 0.19Ñ0.06 0.64Ñ0.17 0.57Ñ0.17 1.3Ñ0.4 

ʘʮʝʥʘʬʪʠʣʝʥ <0.023 0.078Ñ0.023 0.086Ñ0.026 0.13Ñ0.04 0.11Ñ0.03 

ʘʮʝʥʘʬʪʝʥ <0.023 0.037Ñ0.011 0.061Ñ0.018 0.041Ñ0.012 0.14Ñ0.04 

ʬʣʫʦʨʝʥ 0.033Ñ0.010 0.18Ñ0.05 0.47Ñ0.14 0.48Ñ0.14 1.1Ñ0.32 

ʬʝʥʘʥʪʨʝʥ 0.33Ñ0.10 0.92Ñ0.27 2.5Ñ0.8 2.8Ñ0.8 4.0Ñ1.2 

ʘʥʪʨʘʮʝʥ 0.037Ñ0.011 0.19Ñ0.06 0.14Ñ0.04 0.18Ñ0.05 0.18Ñ0.05 

ʬʣʫʦʨʘʥʪʝʥ 0.034Ñ0.010 0.42Ñ0.13 0.48Ñ0.14 0.80Ñ0.24 0.90Ñ0.27 

ʧʠʨʝʥ 0.054Ñ0.016 1.1Ñ0.3 2.0Ñ0.6 3.2Ñ1.0 6.2Ñ1.9 

ʙʝʥʟ(ʘ)ʘʥʪʨʘʮʝʥ <0.023 <0.023 <0.023 <0.023 <0.023 

ʭʨʠʟʝʥ 0.73Ñ0.22 0.95Ñ0.28 1.5Ñ0.5 2.1Ñ0.6 5.8Ñ1.8 

ʙʝʥʟ(b)ʬʣʫʦʨʘʥʪʝʥ 0.42Ñ0.13 2.9Ñ0.9 1.4Ñ0.4 1.4Ñ0.4 2.0Ñ0.6 

ʙʝʥʟ(k)ʬʣʫʦʨʘʥʪʝʥ <0.023 4.6Ñ1.4 5.3Ñ1.6 7.8Ñ2.3 9.2Ñ2.8 

ʙʝʥʟ(a)ʧʠʨʝʥ 0.88Ñ0.26 1.1Ñ0.3 1.2Ñ0.3 1.6Ñ0.16 2.6Ñ0.8 

ʜʠʙʝʥ-

ʟʦ(ʘ,h)ʘʥʪʨʘʮʝʥ 
0.92Ñ0.28 1.9Ñ0.6 2.2Ñ0.7 2.3Ñ0.7 2.6Ñ0.8 

ʙʝʥʟ[ghi]ʧʝʨʠʣʝʥ 0.26Ñ0.08 0.41Ñ0.12 0.42Ñ0.09 0.47Ñ0.11 0.49Ñ0.11 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʇɸʋ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʦʣʝʢʫʣ ʫʛʣʝʨʦʜʘ ʚ ʤʢʛ/ʤʣ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʦʜʝʨ-
ʞʘʪʴʩʷ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʪʦʙʨʘʥʥʳʭ 
ʧʨʦʙʘʭ ʤʘʩʝʣ, ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʩʦʜʝʨʞʘʥʠʷ ʇɸʋ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʩʣʫʞʙʳ (ʨʘʙʦʪʳ) ʤʘʩʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠ-
ʣʝʡ ʩ ʫʯʝʪʦʤ ʩʪʘʥʜʘʨʪʥʦʡ ʝʤʢʦʩʪʠ 30 ʣʠʪʨʦʚ ʤʘʩʝʣ ʚ ʧʦʜʜʦʥʝ ɼɺʉ ʂʘʤɸɿ-54901 
(ʩʤ. ʨʠʩ. 3). 

ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ ʨʝʘʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʚʩʝʭ ʇɸʋ, ʚʣʠʷʶʱʠʭ ʩ ʨʦʩʪʦʤ 
ʧʨʦʙʝʛʘ (ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʤʘʩʣʘ) ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʨʝʥʠʷ ʤʘʩʣʘ ʧʦ ʝʛʦ ʦʩʥʦʚʥʳʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʇɸʋ ʚ 
ʦʪʨʘʙʦʪʘʚʰʠʭ ʤʘʩʣʘʭ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 50 ʜʦ 70%. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʙʝʞʜʘʶʪ ʚ ʪʦʤ, ʯʪʦ ʧʘʨʳ ʤʘʩʣʘ, ʩʦʜʝʨʞʘ-
ʱʠʝ ʇɸʋ ʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʘʭ, ʩʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ ʚ ʩʝʧʘʨʘʪʦʨʝ, ʥʝ ʜʦʣʞʥʳ ʚʦʟ-
ʚʨʘʱʘʪʴʩʷ ʦʙʨʘʪʥʦ ʚ ʤʘʩʣʷʥʳʡ ʙʘʢ, ʢʘʢ ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʩʝʛʦʜʥʷ ɼɺʉ (ʩʤ. ʨʠʩ. 4), ʘ ʜʦʣʞʥʳ ʩʦʙʠʨʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʝʤ-
ʢʦʩʪʠ (ʩʤ. ʨʠʩ. 5), ʨʷʜʦʤ ʩ ʩʝʧʘʨʘʪʦʨʦʤ, ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʠ, ʯʪʦʙʳ 
ʦʥʠ ʥʝ ʤʦʛʣʠ ʫʭʫʜʰʘʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ ʤʘʩʣʘ, ʩʥʠʞʘʷ ʩʨʦʢ ʨʘ-
ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ɼɺʉ.   
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ʈʠʩʫʥʦʢ 3. ɺʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʇɸʋ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʩʣʫʞʙʳ ʤʘʩʣʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʝʡ ʂʘʤɸɿ-54901 ʚ 30 ʣʠʪʨʦʚʦʡ ʝʤʢʦʩʪʠ ʤʘʩʝʣ  
ʚ ʧʦʜʜʦʥʝ ɼɺʉ ʂʘʤɸɿ-54901 

Figure 3.  Increase in PAH content in 30-liter oil vessel in KAMAZ-54901 ICE pan along with 
increase in oil service life depending on KAMAZ-54901 vehicle mileage 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 

        
.                            

ʈʠʩʫʥʦʢ 4. ʉʦʚʨʝʤʝʥʥʦʝ ʤʝʩʪʦ ʫʜʘʣʝʥʠʷ 
ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ ʦʙʨʘʪʥʦ  
ʚ ʧʦʜʜʦʥ ʫʢʘʟʘʥʦ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ 

Figure  4. The current place for condensed oil 
removal back to the pan is indicated with the 

red arrow 
ʀʩʪʦʯʥʠʢ: [7]          

ʈʠʩʫʥʦʢ 5. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʩʣʦʦʪʜʝʣʠ-
ʪʝʣʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʨʘʥʠʢ ʜʣʷ 

ʩʣʠʚʘ ʦʧʘʩʥʦʛʦ ʦʩʪʘʪʢʘ ʤʘʩʣʘ, 
ʘ ʥʝ ʩʣʠʚʘʪʴ ʝʛʦ ʚ ʧʦʜʜʦʥ  

Figure 5.  In a modern oil separator,  
it is necessary to install a valve to drain the 
hazardous oil residue, rather than pouring it 

into a pan 
ʀʩʪʦʯʥʠʢ: [7] 
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ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʜʦ 2000ï
2500ʦʉ) ʠ ʜʘʚʣʝʥʠʷ (ʜʦ 80-100 ʙʘʨʨ) ʚ ʂʉ, ʧʨʠʚʦʜʷʪ ʢ ʩʛʦʨʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 
ʢʨʦʤʢʠ ʧʣʝʥʢʠ ʤʘʩʣʘ ʚ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʝ ʧʦʨʰʥʷ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠ-
ʷʶʪ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʤʘʩʣʘ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ-
ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ) ʠ ʥʘʢʦʧʣʝʥʠʷ ʠʭ ʚ ʤʘʩʣʘʭ ʢʘʨʪʝʨʥʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ. 

ɼʘʣʴʥʝʡʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʤʠ-
ʥʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʂɻ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 
ʨʠʩʫʥʢʝ 1, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫʜʝʣʴʥʳʡ ʚʳʙʨʦʩ ʂɻ ʥʘ 1 ʣʠʪʨ ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ ɼɺʉ 
(ʩʤ. ʪʘʙʣ. 2). 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʝʣʠʯʠʥʘ ʚʳʙʨʦʩʦʚ ʂɻ ʟʘ 
ʦʜʠʥ ʭʦʜ ʧʦʨʰʥʷ, ʨʘʟʜʝʣʠʚ ʵʪʠ ʦʙʲʝʤʳ ʂɻ ʥʘ ʥʦʤʠʥʘʣʴʥʳʝ ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʝʡ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʩʨʝʜʥʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʂɻ ʥʘ ʫʩʨʝʜʥʝʥʥʦʤ ʫʨʦʚʥʝ, ʧʨʠʤʝʨʥʦ, 2 ʤʤ3 
ʟʘ ʦʜʠʥ ʭʦʜ ʧʦʨʰʥʷ. 
 
ʊʘʙʣʠʮʘ 2. ʋʜʝʣʴʥʳʡ ʚʳʙʨʦʩ ʂɻ 
Table 2. Specific Emission of KG 

 ɼɺʉ, 
ʣʠʪʨʘʞ 

ʅʦʤʠ-
ʥʘʣʴʥʳʝ 
ʦʙʦʨʦʪʳ, 

 ʚ ʤʠʥ. 

ʄʠʥʠ-
ʤʘʣʴʥʳʡ 
ʚʳʙʨʦʩ 
ʂɻ, ʚ 
ʤ3/ʯʘʩ 

ʋʜʝʣʴʥʳʡ ʚʳʙʨʦʩ 
ʂɻ ʥʘ 1 ʣʠʪʨ ʦʙʲʝʤʘ 

ɼɺʉ ʚ ʯʘʩ 

ʋʜʝʣʴʥʳʡ ʚʳʙʨʦʩ ʂɻ 
 ʥʘ 1 ʭʦʜ ʧʦʨʰʥʷ 

1,5  5000 1,6 1,06 0,00021 ʤʤ3 

2,5 5000 2,1 0,84 0,00017 ʤʤ3 

6,0 2200 2,8 0,46 0,00021 ʤʤ3 

11,0 2200 4,0 0,36 0,00017 ʤʤ3 

 
ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʝ-

ʤʝʡʩʪʚʘ ʂʘʤɸɿ ʈ6, ʫʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʚ, ʙʳʣ ʟʘʷʚ-
ʣʝʥ ʥʦʚʳʡ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʥʝ ʤʝʥʝʝ  
150 ʪʳʩ. ʢʤ. ʊʘʢʦʡ ʩʨʦʢ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ (ʚ 3 ʨʘʟʘ) ʙʦʣʴʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʨʘʥʝʝ ʚʳʧʫʩʢʘʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ ʂʘʤɸɿ. 

ɻʣʘʚʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʩʝʣ ʩʯʠʪʘʶʪʩʷ ʱʝʣʦʯʥʦʝ 
ʯʠʩʣʦ, ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʚʷʟʢʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʳ, ʤʘʩʩʦʚʘʷ 
ʜʦʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʠʟʥʦʩʘ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʫʶ ʧʨʦʙʣʝʤʫ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘ-
ʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦ-
ʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ) ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʠʟʥʦʩʫ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ, ʚ ʧʨʦʮʝʩʩʝ ʜʣʠ-
ʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï ʚʧʣʦʪʴ ʜʦ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. 

ʇʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʚʪʦʤʦʙʠʣʷ ʚʘʞʥʳʤ ʷʚʣʷ-
ʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʠ: ʝʛʦ ʩʦʟʜʘʥʠʷ; ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ; ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʠ. 

ʆʩʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʩʧʳʪʘʥʠʡ) ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʜʦʧʫʩʢʘ 
ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʎʝʥ-
ʪʨʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʦʧʣʠʚ ʠ ʤʘʩʝʣ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʇɸʆ çʂɸ-
ʄɸɿè (ʎʃʊʠʄ ʅʊʎ ʇɸʆ çʂɸʄɸɿè).  

ʆʙʲʝʢʪʘʤʠ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʘʨʢʠ ʤʘʩʝʣ: 
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1) ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʪʷʞʝʣʦʥʘʛʨʫʞʝʥ-
ʥʳʭ ʚʳʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥʳʭ ʜʠʟʝʣʝʡ ʂɸʄɸɿ ʈ6; 

2)  Lukoil Avantgarde Professional ACEA E4/E7 SAE 5W-30 (5W-30) ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʆʆʆ çʃʃʂïʀʥʪʝʨʥʝʰʥʣè (ʈʦʩʩʠʷ); 

3) Gazpromneft Diesel Ultra SAE 5W-30 API CI-4 (ʜʘʣʝʝ Ultra 5W-30) ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʆʆʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʉʄè (ʈʦʩʩʠʷ). 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʷʜʥʳʭ 6-ʮʠʣʠʥʜʨʦʚʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ 
ʂɸʄɸɿ 910 ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 11,95 ʣ, ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 450 ʜʦ 550 ʣ.ʩ. 
ʠ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʂɸʄɸɿ ʤʦʜʝʣʝʡ 5490, 54901, 6580, 65208.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 
ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʥʘ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʜʚʠʛʘʪʝʣʴ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 83 %,  
ʘ ʥʘ ʜʨʫʛʠʝ ʘʛʨʝʛʘʪʳ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʷ ï 17 %. ɼʦʣʷ ʟʘʪʨʘʪ, ʟʘʚʠʩʷʱʠʭ ʦʪ 
ʧʝʨʠʦʜʠʯʥʦʩʪʠ (ʧʨʦʙʝʛʘ), ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 85,3 %, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴï14,7 % ï 
ʦʪ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ.  

ɺʳʧʦʣʥʝʥʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 
ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʊʆ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 5490 NEO (ʚ ʮʝʥʘʭ 2022 ʛ., ʛʦʜʦʚʦʡ 
ʧʨʦʙʝʛ 200 ʪʳʩ. ʢʤ, 3 ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ) ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 50000 
ʢʤ ʜʦ 100000 ʢʤ) ʠ ʮʝʥʳ 1 ʣʠʪʨʘ ʤʘʩʣʘ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 300 ʜʦ 700 ʨʫʙ.).  

ʇʨʠʥʷʪʦ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʮʝʥʘ ʦʩʪʘʣʴʥʳʭ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʪʦʷʥ-
ʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʪʨʝʭʤʝʨʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʩʤ. ʨʠʩ. 6). 

 
ʈʠʩʫʥʦʢ 6.  ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʊʆ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 

5490 NEO ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʮʝʥʳ 1 ʣʠʪʨʘ ʤʘʩʣʘ 
Figure 6.   Diagram of dependence of specific costs for KAMAZ 5490 NEO vehicle 

maintenance on intervals and price of 1 liter of oil 
ʀʩʪʦʯʥʠʢ: [4,5].  

 
ʈʘʥʝʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʂʘʤɸɿ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ çʞʸʩʪʢʦʩʪʠè ʨʘʙʦʪʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝ-
ʥʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʸʤʢʦʩʪʠ ʤʘʩʣʷʥʦʛʦ ʢʘʨʪʝʨʘ) ʥʘ ʩʨʦʢ ʝʛʦ ʟʘʤʝʥʳ ʜʣʷ ʦʜʠ-
ʥʘʢʦʚʳʭ ʤʘʨʦʢ ʤʘʩʝʣ [4, 5]. 
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ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʱʝʣʦʯʥʦʛʦ ʯʠʩʣʘ (ʜʘʣʝʝïɺʑʏ) ʦʪ ʥʘʨʘ-
ʙʦʪʢʠ ʧʨʠ ʨʘʟʥʦʡ çʞʸʩʪʢʦʩʪʠè ʨʘʙʦʪʳ (ʩʤ. ʨʠʩ.7). ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ï  
ʟʘ 200 ʤʦʪʦʯʘʩʦʚ ï çʩʪʘʨʝʝʪè ʤʘʩʣʦ ʩ ʤʝʥʴʰʝʡ ʸʤʢʦʩʪʴʶ ʤʘʩʣʷʥʦʛʦ ʢʘʨʪʝʨʘ:  
ʩ Gʤ=25,5 ʢʛ ï ɺʑʏ=43%, ʩ Gʤ=34 ʢʛ ï ɺʑʏ=18%, ʩ Gʤ=42,5 ʢʛ ï ɺʑʏ=15%.  

 

 

ʈʠʩʫʥʦʢ 7.  ɿʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʱʝʣʦʯʥʦʛʦ ʯʠʩʣʘ ʤʦʪʦʨʥʦʛʦ 
ʤʘʩʣʘ Mobil Delvac MX Extra SAE 10W-40 API CI- 4/CG-4 ʦʪ ʥʘʨʘʙʦʪʢʠ ʚ ʜʚʠʛʘʪʝʣʝ ʂɸ-
ʄɸɿ-740.64-420 ʧʨʠ ʨʘʟʥʦʡ çʞʸʩʪʢʦʩʪʠè ʨʘʙʦʪʳ ʚ ʤʦʪʦʯʘʩʘʭ ʠ ʧʦ ʸʤʢʦʩʪʠ ʤʘʩʣʷʥʦʛʦ 

ʢʘʨʪʝʨʘ, Vʤ 
Figure 7.   Dependencies of relative value of decrease in Mobil Delvac MX Extra SAE 10W-40 

API CI- 4/CG-4 engine oil base number on operating time in KAMAZ-740.64-420 engine  
at different operating "severity levels" in machine hours and oil casing capacity, Vo 

 

ʀʩʪʦʯʥʠʢ: [4, 5]. 
 

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ  
ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʚʝʜʝʥʠʝʤ ʥʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɼɺʉ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ: ʥʝʦʙʭʦʜʠ-
ʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʚʳʙʨʦʩʦʚ (ʨʘʩʭʦʜʘ) ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʳʡ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ ʠ 
ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʜʝʪʘʣʝʡ [6]. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 
1. ɻʣʘʚʥʳʤ ʥʘʫʯʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʝʨʰʝʥʠʷ, ʧʦʯʪʠ 60-ʣʝʪʥʝʡ ʧʨʦʙʣʝ-
ʤʳ, ʣʠʢʚʠʜʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚʝʩʴʤʘ ʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝ-
ʥʠʷ ʛʦʨʦʜʦʚ, ʚʳʙʨʦʩʘʤʠ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, 
ʚʳʟʳʚʘʶʱʠʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʝʣ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʧʳʪʥʦʛʦ ʤʘʩʣʦʦʪʜʝʣʠʪʝʣʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (ʥʝ 
ʥʠʞʝ 98%) ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʂɻ ʜʦ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʥʘ 
ʫʨʦʚʥʝ ʥʝ ʙʦʣʝʝ 360 ʣ/ʤʠʥ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʝʟ-
ʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʂɻ ï ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ, ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʤʘʩʣʘ 
ʚ ʤʘʩʣʦʦʪʜʝʣʠʪʝʣʴ. ɺʦʟʚʨʘʪ ʤʘʩʣʘ ʠʟ ʤʘʩʣʦʦʪʜʝʣʠʪʝʣʷ ʚ ʤʘʩʣʷʥʳʡ ʢʘʨʪʝʨ ʚ ʪʘʢʠʭ 
ʫʩʣʦʚʠʷʭ ʥʝʜʦʧʫʩʪʠʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʪʘʨʝʥʠʶ ʤʘʩʣʘ. 
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3. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʪʝʥʮʠʘʣ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʟʘʤʝʥʳ ʤʦ-
ʪʦʨʥʦʛʦ ʤʘʩʣʘ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʙʘʟʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʤʦʪʦʨʥʦʤʫ ʤʘʩʣʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʣʷ ʥʦʚʦʛʦ ʩʝʤʝʡʩʪʚʘ ʜʚʠʛʘʪʝʣʷ ʂɸʄɸɿ-
910 ʧʨʦʝʢʪʥʳʡ ʫʚʝʣʠʯʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʊʆ ï150 ʪʳʩ. ʢʤ.  

4. ʋʯʠʪʳʚʘʷ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, 
ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʚʠʛʘʪʝʣʝʡ ʠ ʘʚʪʦʤʦ-
ʙʠʣʝʡ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʤʝʨ: 

ʘ) ʆʧʨʝʜʝʣʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ, ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ, ʧʦ ʦʙʲʝʤʫ ʨʘ-
ʙʦʯʝʛʦ ʣʠʪʨʘʞʘ, ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ ʚʳʙʨʦʩʦʚ ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʩʣʫʞʙʳ; 

ʙ) ʋʩʪʘʥʦʚʠʪʴ ʥʘ ʧʘʥʝʣʠ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʴʥʳʝ ʜʘʪʯʠʢʠ ʪʝʢʫʱʝʛʦ ʨʘʩʭʦʜʘ 
ʢʘʨʪʝʨʥʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʟʨʘʯʥʫʶ ʝʤʢʦʩʪʴ ʜʣʷ ʩʙʦʨʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʝ-
ʧʘʨʘʪʦʨʦʤ ʤʘʩʣʘ ʩ ʢʨʘʥʦʤ ʜʣʷ ʩʣʠʚʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʵʪʦʡ ʦʧʘʩʥʦʡ ʩʤʝʩʠ. 

5. ʀʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʝʣʠʯʠʥʳ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʛʦ ʩʨʦʢʘ ʟʘʤʝʥʳ ʤʘʩʣʘ, ʚʦʟʤʦʞʥʦ ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʤʘʨʢʫ 
ʤʘʩʣʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʜʥʦʢʨʘʪʥʦʝ ʟʘ ʛʦʜ ʊʆ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ: 
Gazpromneft Diesel Ultra 5W-30 ï ʜʦ 150 ʪʳʩ. ʢʤ., Lukoil Avantgarde Professional 
5Wï30 ï ʦʪ 150 ʜʦ 250 ʪʳʩ. ʢʤ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʘʩʣʘ ʧʨʠ ʊʆ ʧʦʟʚʦ-
ʣʠʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʤʘʩʣʦ ʥʘ 20-40 %, ʥʘ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 5-20%, 
ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘ 4-14 %.  
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ɺ ʈɸʄʂɸʍ ʀʅʀʎʀɸʊʀɺʓ çʏʀʉʊʓɽ ʈɽʂʀè 

 
ʉʚʝʪʣʘʥʘ ɸʨʪʫʨʦʚʥʘ ʃʠʧʠʥʘ1,2

, ɸʧʠ ʉʘʠʜʦʚʥʘ ʉʘʠʜʦʚʘ1
 

 

1ʌɹɻʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʝʨʩʧʝʢʪʠʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ð ʯʣʝʥʦʚ 
ɹʈʀʂʉ, ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè. ʅʘ ʦʩ-
ʥʦʚʝ ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠ ʘʥʘʣʠʟʘ ʧʝʨʝʜʦʚʦʛʦ ʤʝʞʜʫ-
ʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʬʬʝʢʪʠʚ-
ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʦʭʚʘʪʳʚʘʶʪ ʢʣʶʯʝʚʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʚʥʝʜʨʝʥʠʝ 
ʧʝʨʝʜʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝ-
ʛʨʘʜʠʨʦʚʘʚʰʠʭ ʨʝʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʜʠʘʣʦʛʘ ʠ 
ʫʩʠʣʝʥʠʝ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʠʦʨʠʪʝ-
ʪʦʚ ʢʘʞʜʦʡ ʠʟ ʜʝʩʷʪʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʈʀʂʉ. ʇʨʝʜʣʦʞʝʥʳ ʢʦʥʢʨʝʪʥʳʝ, ʘʜʘʧʪʠʨʦ-
ʚʘʥʥʳʝ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʨʳ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ʆʙʦʩʥʦʚʘʥʘ 
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ʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʠ ʦʪʯʝʪʥʦʩʪʠ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʠʮʠʘʪʠʚʳ. 
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Abstract. This article presents a comprehensive analysis of the current state and stra-
tegic prospects of environmental cooperation among BRICS member states, with a fo-
cus on the implementation of the "Clean Rivers" initiative. Based on the latest scientific 
data, expert assessments, and analysis of best international practices, scientifically-
methodological recommendations for the effective implementation of this initiative have 
been developed. The recommendations cover key areas: improving water quality moni-
toring systems, implementing advanced innovative purification technologies, compre-
hensive restoration of degraded river ecosystems, developing scientific research dia-
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ronmental challenges and fundamental environmental protection priorities of each of the 
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ɺʚʝʜʝʥʠʝ 
ʇʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʨʠʪʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦ-
ʚʩʝʤʝʩʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʜʝʡʩʪʚʠʡ. 
ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʬʦʨʤʘʪʘ ɹʈʀʂʉ, 
ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ ʥʘʯʘʣʝ 2024 ʛʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʫʚʝ-
ʣʠʯʠʣʦʩʴ ʩ ʧʷʪʠ ʜʦ ʜʝʩʷʪʠ ʛʦʩʫʜʘʨʩʪʚ. ʂ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ (ɹʨʘʟʠʣʠʷ, 
ʈʦʩʩʠʷ, ʀʥʜʠʷ, ʂʠʪʘʡ, ʖɸʈ) ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ɽʛʠʧʝʪ, ʀʨʘʥ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, 
ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ ʠ ʀʥʜʦʥʝʟʠʷ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʚ ʩʪʨʘʥʘʭ ʫʯʘʩʪʥʠʮʘʭ, ʪʘʢ ʠ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦ-
ʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩ-
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ʧʝʯʝʥʠʝ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʶʱʠʭʩʷ  
ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ  
ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ.  
ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ çʏʠʩʪʳʝ ʨʝʢʠè ʧʨʠʟʚʘʥʘ ʩʪʘʪʴ ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʤ 
ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʩʠʣʠʡ ʛʦʩʫʜʘʨʩʪʚ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʥʘʩʫʱʥʦʡ ʧʨʦ-
ʙʣʝʤʳ. 

ʅʘʩʪʦʷʱʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʮʝʣʴʶ ʢʦʤ-
ʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʜʭʦʜʦʚ ʢ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʜʦʚʳʭ ʨʦʩʩʠʡʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʫ-ʭʘʫ ʥʘ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ, ʘ ʪʘʢʞʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʧʣʘʪʬʦʨʤʳ 
çʇʣʘʪʬʦʨʤʘ ɹʕʉʊè ʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʢʘ 
ɹʈʀʂʉ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

1. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè 
ʀʥʠʮʠʘʪʠʚʘ çʏʠʩʪʳʝ ʨʝʢʠè ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ ʧʨʝʩʣʝʜʫʝʪ ʨʷʜ ʦʩʥʦʚʦʧʦʣʘ-

ʛʘʶʱʠʭ ʮʝʣʝʡ, ʢʣʶʯʝʚʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ʂʘʯʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ: ʉʪʨʝʤʣʝʥʠʝ ʢ ʜʦʩʪʠʞʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʜʦʧʫʩʪʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘ-

ʯʝʩʪʚʘ ʚʦʜ ʚ ʨʝʢʘʭ ʠ ʚʦʜʦʝʤʘʭ ʩʪʨʘʥ ɹʈʀʂʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʚʪʦʨʠʪʝʪʥʳʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (ʥʘʧʨʠʤʝʨ, ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ï ɺʆɿ [1]). 

¶ ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: ɸʢ-

ʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʯʠʩʪʢʫ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

¶ ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ: ʆʨ-

ʛʘʥʠʟʘʮʠʷ ʠ ʘʢʪʠʚʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ-ʫʯʘʩʪʥʠʮʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʝʪʘʣʴʥʦʡ ʢʘʨ-

ʪʠʥʳ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

¶ ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʛʨʘʤʦʪʥʦʩʪʠ: ʎʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʫʣʴʪʫʨʳ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ 

ʧʨʦʛʨʘʤʤ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʯʥʷ ʤʝʨʦʧʨʠʷʪʠʡ [2], ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʥʳʭ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 

¶ ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ: 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʝʜʠʥʳʤ ʤʝʪʦʜʠʢʘʤ. 

¶ ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ: ʇʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ. 

¶ ʂʦʤʧʣʝʢʩʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ: ɸʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

¶ ʈʘʟʚʠʪʠʝ ʧʘʨʪʥʝʨʩʪʚʘ: ʐʠʨʦʢʦʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʝʩʪ-

ʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ.  



ȶɋɉɎɔɓɆɑɢɓɆɥ Ɏ ɔɘɖɆɗɑɋɈɆɥ ɣɐɔɓɔɒɎɐɆ/  

Regional and sectoral economics  
 

41 

2. ʉʧʝʮʠʬʠʢʘ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʠ ʘʢʪʫʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ 
ʈʘʩʰʠʨʝʥʥʳʡ ʩʦʩʪʘʚ ɹʈʀʂʉ ʦʙʲʝʜʠʥʷʝʪ ʩʪʨʘʥʳ ʩ ʢʦʣʦʩʩʘʣʴʥʳʤ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʤʥʦʛʦʫʢʣʘʜʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩ ʫʥʠʢʘʣʴʥʳʤ ʩʧʝʢʪʨʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʳʭ ʨʝ-
ʩʫʨʩʦʚ: 

¶ ɹʨʘʟʠʣʠʷ: ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʰʠʨʥʳʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ (ɸʤʘʟʦʥʢʘ, ʇʘʨʘʥʘ) 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
ʇʨʦʙʣʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʧʝʩʪʠʮʠ-
ʜʳ, ʘʛʨʦʭʠʤʠʢʘʪʳ) ʠ ʥʝʣʝʛʘʣʴʥʦʡ ʜʦʙʳʯʠ ʮʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ [3]. 

¶ ʈʦʩʩʠʷ: ʦʙʣʘʜʘʷ ʢʨʫʧʥʝʡʰʠʤʠ ʚ ʤʠʨʝ ʟʘʧʘʩʘʤʠ ʧʨʝʩʥʦʡ ʚʦʜʳ (ʦʟʝʨʦ 
ɹʘʡʢʘʣ, ʨʝʢʘ ɺʦʣʛʘ ʠ ʜʨ.), ʩʪʨʘʥʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʨʦʛʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʨʘʥʦʚʳʭ ʨʫʜʥʠʢʦʚ. ʆʩʦʙʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʘʷʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʦʜʥʳʭ ʵʢʦʩʠ-
ʩʪʝʤ [4]. 

¶ ʀʥʜʠʷ: ʠʥʪʝʥʩʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʘʨʪʝʨʠʠ, ʪʘ-
ʢʠʝ ʢʘʢ ʨʝʢʠ ɻʘʥʛ ʠ ʗʤʫʥʘ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʩʙʨʦʩʦʤ 

ʥʝʦʯʠʱʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. [5] 
¶ ʂʠʪʘʡ: ʨʝʘʣʠʟʫʶʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʫʣʫʯʰʝ-

ʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜʳ (ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ çʏʠʩʪʳʝ ʨʝʢʠè), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʨʴ-

ʙʘ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ ʠ ʜʝʬʠʮʠʪʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʦʙʣʝ-
ʤʦʡ ʦʩʪʘʶʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ [6]. 

¶ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʖɸʈ): ʩʪʨʘʥʘ ʠʩʧʳʪʳʚʘʝʪ ʦʩʪʨʳʡ 
ʜʝʬʠʮʠʪ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʯʠ-
ʩʪʦʡ ʚʦʜʝ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ [7]. 
¶ ɽʛʠʧʝʪ: ʛʦʩʫʜʘʨʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʜ 

ʨʝʢʠ ʅʠʣ, ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. ʆʩʪʨʦ 

ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ [8]. 
¶ ʀʨʘʥ: ʫʩʣʦʚʠʷ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʪʨʝʙʫʶʪ ʧʨʝʜʝʣʴʥʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʝʬʠʮʠʪʦʤ ʚʦʜʳ ʠ 
ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ [9]. 

¶ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ: ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʦʜʥʘʢʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʟʦʚʘʤʠ, ʩʚʷ-
ʟʘʥʥʳʤʠ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʦʪʭʦʜʘʤʠ. 

¶ ʆʙʲʝʜʠʥʸʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ (ʆɸʕ): ʨʝʘʣʠʟʫʶʪʩʷ ʘʤʙʠʮʠʦʟʥʳʝ 
ʧʨʦʝʢʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬ-
ʪʦʚ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ 

ʧʨʝʩʥʦʡ ʠ ʦʧʨʝʩʥʝʥʥʦʡ ʚʦʜʳ. 
¶ ʀʥʜʦʥʝʟʠʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʙʳʪʦʚʳʤʠ ʩʪʦʢʘʤʠ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ. ɺʳ-
ʨʫʙʢʘ ʣʝʩʦʚ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʡ ʚʦʜʥʳʡ ʙʘ-
ʣʘʥʩ ʩʪʨʘʥʳ [10]. 

ʋʯʠʪʳʚʘʷ ʩʪʦʣʴ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʛʝʦʛʨʘʬʠʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ 
ɹʈʀʂʉ+, ʤʝʪʦʜʦʣʦʛʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 
ʪʦʣʴʢʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘʭ, ʥʦ ʠ ʘʜʘʧʪʠʚʥʦʡ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʩʧʝʮʠʬʠʢʫ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 
ʪʘʢ ʠ ʩʠʩʪʝʤ ʦʪʯʝʪʥʦʩʪʠ.  
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3. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ 
çʏʠʩʪʳʝ ʨʝʢʠè 
ʂʦʤʧʣʝʢʩʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʢ-

ʪʠʚʠʟʘʮʠʶ ʫʩʠʣʠʡ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 
1) ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ: 
¶ ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ: ʩʦʟʜʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʙʘ-
ʟʠʨʫʶʱʝʡʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʩʝʨʠʷ ISO 14000) [11]. 
ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʚʝ-
ʨʠʬʠʢʘʮʠʶ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ (ɼɿɿ) ʜʣʷ ʦʧʝʨʘ-
ʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʦʚ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠ-

ʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʩʝʥʩʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ (IoT) ʜʣʷ ʥʝʧʨʝ-
ʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʜʣʷ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [12]. 
¶ ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ, ʦʙ-

ʱʝʜʦʩʪʫʧʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (çɹʈʀʂʉ-ʈɽʂʀè) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙ-

ʤʝʥʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ 
ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ ʚʩʝʭ. 

2) ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ: 
¶ ɸʥʘʣʠʟ ʠ ʘʜʘʧʪʘʮʠʷ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ: ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʘʜʘʧʪʘʮʠʷ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʢʣʶʯʘʷ ʤʝʤʙʨʘʥ-
ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ [13] ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-
ʩʢʠʝ ʤʝʪʦʜʳ. 

¶ ʎʠʢʣʠʯʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʠʦʨʠʪʝʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʘ-
ʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʝʮʠʢʣʠʥʛ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ. 
¶ ʇʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ: ʠʥʠʮʠʠ-

ʨʦʚʘʥʠʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʠ ʚʘʣʠʜʘʮʠʠ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʝʘʣʴʥʳʭ ʟʥʘʯʠʤʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʩ ʦʙʷʟʘʪʝʣʴ-
ʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. 

3) ʂʦʤʧʣʝʢʩʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ 
ʵʢʦʩʠʩʪʝʤ: 

¶ ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ: ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠ-
ʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʨʦʟʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. 

¶ ʈʝʘʙʠʣʠʪʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ: ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘ-

ʙʦʪ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʨʫʩʝʣ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 
ʥʘʩʳʱʝʥʠʶ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ. 

¶ ʇʦʜʜʝʨʞʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: ʫʩʠʣʝʥʠʝ ʤʝʨ ʧʦ ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʭʨʘʥʝ-

ʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʦʭʨʘ-
ʥʷʝʤʳʭ ʚʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

4) ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙ-
ʤʝʥ ʧʝʨʝʜʦʚʳʤ ʦʧʳʪʦʤ: 
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¶ ʉʦʚʤʝʩʪʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 
(ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʌʦʥʜ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʈʀʂʉ) ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʩ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ ʫʯʝʥʳʭ ʠ ʵʢʩʧʝʨʪʦʚ ʠʟ ʚʩʝʭ 

ʩʪʨʘʥ ɹʈʀʂʉ. 
¶ ʈʝʛʫʣʷʨʥʳʡ ʦʙʤʝʥ ʟʥʘʥʠʷʤʠ: ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʦʚ ʠ ʚʝʙʠʥʘʨʦʚ (ʥʘ ʙʘʟʝ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ï 
ʈʋɼʅ ʠʣʠ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄɻʋ) ʜʣʷ ʦʙʤʝʥʘ ʘʢʪʫʘʣʴ-

ʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʣʫʯʰʠʤʠ ʧʨʘʢʪʠʢʘʤʠ. 
¶ ʇʫʙʣʠʢʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ: ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʧʫʙʣʠ-

ʢʘʮʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʚʪʦʨʠʪʝʪʥʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 
ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ çɹʝʣʦʤ ʩʧʠʩʢʝè), ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʧʦʩʦʙʠʷʭ ʠ ʩʙʦʨʥʠʢʘʭ ʤʘʪʝʨʠʘʣʦʚ. 

5) ʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʠʥʠʮʠʘʪʠʚ: 

¶ ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ: ʨʘʟʨʘʙʦʪʢʘ ʠ 
ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʥʘ ʨʫʩʩʢʦʤ, 

ʘʥʛʣʠʡʩʢʦʤ, ʧʦʨʪʫʛʘʣʴʩʢʦʤ, ʢʠʪʘʡʩʢʦʤ, ʭʠʥʜʠ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ ɹʈʀʂʉ) ʜʣʷ ʨʘʟ-
ʣʠʯʥʳʭ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ, ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʠ ʰʠʨʦʢʫʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. 
¶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʤʧʘʥʠʠ: ʟʘʧʫʩʢ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʘʤʧʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʘʢʘʥʘʣʦʚ ʩʪʨʘʥ ɹʈʀʂʉ ʜʣʷ ʩʠ-

ʩʪʝʤʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 
¶ ɺʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ: ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ ʯʝʨʝʟ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʚʦʣʦʥʪʝʨʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 
(ʥʘʧʨʠʤʝʨ, çʏʠʩʪʳʝ ʠʛʨʳè [14]), ʧʨʦʚʝʜʝʥʠʝ ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʣʫʰʘʥʠʡ ʠ 
ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ.  

4. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠ-
ʮʠʘʪʠʚʳ 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʠ 
ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʭʦʜʘ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ 
ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI) ʠ ʤʝʭʘʥʠʟʤʳ: 

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI): 
¶ ʉʥʠʞʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ: ʜʦʩʪʠʞʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʣʶʯʝʚʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦ-
ʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ɹʇʂ5, ʍʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ʍʇʂ, ʩʦʜʝʨ-
ʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ) ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ [15]. 

¶ ʇʣʦʱʘʜʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ: ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ ʠ ʨʝʯʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

¶ ʆʙʲʝʤ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ: ʨʦʩʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʦʯʠʱʝʥʥʳʭ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

¶ ʋʨʦʚʝʥʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ: ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʦʣʦʥʪʝʨʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʢʮʠʷʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ 
ʠʥʠʮʠʘʪʠʚʘʭ. 

¶ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʚ-
ʤʝʩʪʥʳʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʘʪʝʥʪʦʚ. 

ʄʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ: 
¶ ʈʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ: ʧʨʦʚʝʜʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʘʫʜʠʪʦʚ ʨʝʘʣʠʟʫʝʤʳʭ 

ʧʨʦʝʢʪʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ. 
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¶ ʇʨʦʟʨʘʯʥʘʷ ʦʪʯʝʪʥʦʩʪʴ: ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦ ʭʦʜʝ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ ʯʝʨʝʟ ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ çʇʣʘʪ-
ʬʦʨʤʝ ɹʕʉʊè ʠ ʦʬʠʮʠʘʣʴʥʦʤ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʢʘ ɹʈʀʂʉ. 

5. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʵʪʘʧʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ 
ʨʝʢʠè ʩ ʧʨʠʤʝʨʘʤʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 
ʋʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʪʨʝʙʫʝʪ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠ-

ʨʦʚʘʥʥʦʛʦ, ʧʦʵʪʘʧʥʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤ ʠ ʧʨʠʦʨʠʪʝʪʘʤ ʢʘʞʜʦʡ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ. 

ʇʣʘʥ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ: 
¶ ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ (2026 ʛ.): 
o ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʚ ʢʘʞʜʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝ. 
o ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʟʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʢʣʶʯʝʚʳʭ 

ʨʝʯʥʳʭ ʩʠʩʪʝʤ. 
o ʈʘʟʨʘʙʦʪʢʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ. 
o ɿʘʧʫʩʢ ʠ ʧʝʨʚʠʯʥʦʝ ʥʘʧʦʣʥʝʥʠʝ çʇʣʘʪʬʦʨʤʳ ɹʕʉʊè ʠ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʢʘ ɹʈʀʂʉ. 
¶ ʇʠʣʦʪʥʳʡ ʵʪʘʧ (2026ï2028 ʛʛ.): 
o ɿʘʧʫʩʢ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʶ ʵʢʦʩʠʩʪʝʤ ʥʘ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 
o ɸʧʨʦʙʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʯʠʩʪʢʠ. 
o ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʚʳʭ ʩʦʚʤʝʩʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
o ʇʨʠʤʝʨ ʧʨʦʝʢʪʘ: ɺ ʈʦʩʩʠʠ ï ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʋʨʘʣʘ. ɺ ʀʥʜʠʠ ï ʧʨʦʝʢʪ ʧʦ ʢʦʤ-
ʧʣʝʢʩʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʯʘʩʪʢʦʚ ʨʝʢʠ ɻʘʥʛ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʠʥʞʝʥʝʨʥʳʭ 
ʤʝʪʦʜʦʚ.  

¶ ʕʪʘʧ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (2029ï2032 ʛʛ.): 
o ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʧʝʰʥʳʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
o ʀʥʪʝʛʨʘʮʠʷ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ. 
o ʇʦʣʥʦʮʝʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ çʇʣʘʪʬʦʨʤʳ ɹʕʉʊè ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ. 
o ʇʨʠʤʝʨ ʧʨʦʝʢʪʘ: ɺ ʂʠʪʘʝ ï ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ çʏʠʩʪʳʝ ʨʝʢʠè ʥʘ 

ʥʦʚʳʝ ʙʘʩʩʝʡʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʠʣʦʪʥʳʭ ʦʙʲʝʢʪʘʭ. ɺ 
ɹʨʘʟʠʣʠʠ ï ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʇʘʨʘʥʘ. 

¶ ʀʪʦʛʦʚʳʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʵʪʘʧ (2033 ʛ. ʠ ʜʘʣʝʝ): 
o ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè 

ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ. 
o ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʩʪʨʘʪʝʛʠʡ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ. 
o ʇʣʘʥʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʰʘʛʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ. 
ʅʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ ʚ ʨʝʛʠʦʥʝ ɹʈʀʂʉ.  
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6. ɺʦʟʤʦʞʥʳʝ ʧʨʠʤʝʨʳ ʧʨʦʝʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ 
ʨʝʢʠè 
ʋʩʧʝʭ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧ-

ʪʠʨʦʚʘʪʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʢ ʫʥʠʢʘʣʴʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʨʝʰʘʪʴ ʣʦ-
ʢʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʨʳ ʢʦʥ-
ʢʨʝʪʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 
ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ. 

¶ ɹʨʘʟʠʣʠʷ. ʇʨʦʝʢʪ çAmazʦnia Limpaè 
o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʯ-

ʥʳʭ ʙʘʩʩʝʡʥʦʚ ɸʤʘʟʦʥʢʠ, ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʦʡ ʠ ʫʷʟʚʠʤʦʡ ʧʨʝʩʥʦʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝ-
ʤʳ ʧʣʘʥʝʪʳ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʦ-
ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʩʪʥʳʭ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʠ ʤʠʢʦʨʠʟʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʥʦʚ ʠ ʟʘʛʨʷʟ-
ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 
ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʩʲʝʜʦʙʥʳʝ ʧʣʝʥʢʠ) ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ ʚ ʚʠʜʝ ʧʣʘʩʪʠʢʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʦʙʫ-
ʯʝʥʠʝ ʤʝʩʪʥʳʭ ʦʙʱʠʥ ʤʝʪʦʜʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, 
ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʘʢʪʠʚʥʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʘʤʠ ʠ ʛʨʠʙʘʤʠ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʘʥʘʣʦʛʦʚ 
ʧʣʘʩʪʠʢʘ. [17] 

¶ ʈʦʩʩʠʷ. ʇʨʦʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ çɹʘʡʢʘʣ - XXIè 
o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʝʨʝʜʦʚʳʭ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʭʨʘʥʳ ʫʥʠʢʘʣʴʥʦʛʦ ʦʟʝʨʘ ɹʘʡʢʘʣ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚʥʝʜʨʝʥʠʝ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʨʪʘ-
ʪʠʚʥʳʭ ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʀʀ-ʘʥʘʣʠʟʘʪʦʨʘʭ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ 
ʚʝʜʫʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. 
ɸʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʤʘʩʰʪʘʙʥʳʭ ʚʦʣʦʥʪʝʨʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʦʯʠʩʪ-
ʢʝ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʜʨʦ-
ʥʦʚ) ʜʣʷ ʪʦʯʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʦʯʘʛʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʦʚʦʜʷʪʩʷ ʛʣʫʙʦʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ɹʘʡʢʘʣʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʜʚʠʥʫʪʦʛʦ ʮʝʠʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʥʪʝʛʨʘʮʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʀʀ ʠ ʛʝʦʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠʤʝʥʝʥʠʝ ʜʨʦʥʦʚ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʘʫʜʠʪʘ, ʚʳʩʦʢʦʪʦʯʥʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. [18]  

¶ ʀʥʜʠʷ. ʇʨʦʝʢʪ çGanga Clean Projectè 
o ʉʫʪʴ ʧʨʦʝʢʪʘ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪ-

ʩʷ ʤʦʙʠʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʩʪʘʥʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʠʥʝʨʛʠʶ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ 
ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ (TiO2) ʠ ʤʝʪʦʜʦʚ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. ʈʝʰʝ-
ʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʚ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢʘʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫ-
ʘʣʴʥʦ ʜʣʷ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʀʥʜʠʠ. ʉʦʟʜʘʥʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 
çWaterWatchè, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʯʝʩʪʚʝ ʚʦʜʳ, 
ʥʦ ʠ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʙʦʨ ʜʘʥʥʳʭ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʢʨʘʫʜʩʦʨ-
ʩʠʥʛʘ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʘʤʧʘʥʠʠ ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʯʝʪʘʷ ʪʨʘʜʠ-
ʮʠʦʥʥʳʝ ʬʦʨʤʳ ʢʫʣʴʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʪʝʘʪʨʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ) ʩ ʩʦʚʨʝʤʝʥ-
ʥʳʤʠ ʠʤʤʝʨʩʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (VR). 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʈʘʟʨʘʙʦʪʢʘ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ (ʬʦʪʦʢʘʪʘʣʠʟ + 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ), ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʥʪʝ-

ʛʨʘʮʠʷ ʢʫʣʴʪʫʨʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. [19] 
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¶ ʂʠʪʘʡ. ʇʨʦʝʢʪ çYangtze River Bluesè 

o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʚ ʨʝʢʝ ʗʥʮʟʳ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʝʪʠ çʫʤʥʳʭè ʜʘʪʯʠʢʦʚ ʠ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɸʢʪʠʚʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʜʠʢʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʙʨʦʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ɺʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ ʤʦʱʥʳʭ ʧʨʠʨʦʜʥʳʭ ʙʠʦʬʠʣʴʪʨʦʚ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʇʨʠʤʝʥʝʥʠʝ IoT ʠ Big Data ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʤʙʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ, 

ʵʢʦʠʥʞʝʥʝʨʥʳʝ ʧʦʜʭʦʜʳ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. [20]  

¶ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʖɸʈ). ʈʘʟʨʘʙʦʪʢʘ ʣʦʢʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ 

o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʯʠ-

ʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ, ʣʦʢʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ, ʦʩʥʘʱʝʥʥʳʭ ʩʠʩʪʝʤʘʤʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

(ʋʌ) ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ 

ʦʪʜʘʣʝʥʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʩʦʟʜʘʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʘʥʠʪʘʨʥʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫ-

ʨʳ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʜʣʷ ʯʝʛʦ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪʩʷ ʣʠ-

ʜʝʨʳ ʤʝʩʪʥʳʭ ʦʙʱʠʥ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʠ  

ʋʌ-ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʤʦʙʠʣʴʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʩʦʮʠʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ [20]  

¶ ɽʛʠʧʝʪ. ʇʨʦʝʢʪ ʧʦ ʦʯʠʩʪʢʝ ʚʦʜ ʅʠʣʘ 

o ʉʫʪʴ ʧʨʦʝʢʪʘ. ɽʛʠʧʝʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʘʭ ʩʦ ʩʪʨʘ-

ʥʘʤʠ ʙʘʩʩʝʡʥʘ ʅʠʣʘ (ʕʬʠʦʧʠʷ- ʯʣʝʥ ɹʈʀʂʉ, ʋʛʘʥʜʘ, ʊʘʥʟʘʥʠʷ ʠ ʜʨʫʛʠʝ). ʇʨʦʝʢʪ 

ʩʪʘʚʠʪ ʮʝʣʴʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʦʨʝʘʢʪʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʦ ʦʪʦʙʨʘʥ-

ʥʳʭ ʤʝʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʈʝʘʣʠʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ ʢʨʠʪʠʯʝʩʢʦʡ 

ʚʘʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʠʣʘ. ʀʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝ-

ʨʝʟ ʩʝʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʝʘʢʪʦʨʦʚ ʩ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʤʝʩʪʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ-

ʤʠ, ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʘʤʧʘʥʠʠ [21]. 

¶ ʀʨʘʥ. ʇʨʦʝʢʪ çWastewater Reuseè 

o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʩʬʦʢʫʩʠʨʦʚʘʥ ʥʘ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʪʝʭʥʦʣʦ-

ʛʠʠ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʘʟʠʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʠʱʝʥʥʦʡ ʩʪʦʯʥʦʡ ʚʦʜʳ. 

ɺʥʝʜʨʷʶʪʩʷ ʩʠʩʪʝʤʳ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʩʥʳʝ ʠʩʪʦʯʥʠʢʠ. ɺʝʜʫʪʩʷ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʣʦʢʘʣʴʥʳʡ ʤʠʢ-

ʨʦʢʣʠʤʘʪ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʦʘʟʠʩʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢ-

ʣʠʥʛʘ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʣʠʷʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʣʠʤʘʪ [21].  
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¶ ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ. ʇʨʦʝʢʪ çAquaTech KSAè 
o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʧʨʝʩʥʝʥʠʷ 
ʤʦʨʩʢʦʡ ʚʦʜʳ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ (RO), ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʜʠ-
ʩʪʠʣʣʷʮʠʠ (MED) ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʧʘʨʘ (MVC). ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ 
ʧʠʪʘʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʉʦʟʜʘʝʪʩʷ ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʪʨʘʥʳ. 
ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʩʦʚʤʝʩʪʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦ-
ʚʳʭ ʧʦʢʦʣʝʥʠʡ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʛʨʷʟ-
ʥʠʪʝʣʝʡ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʥʪʝʛʨʘʮʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ 
ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʧʨʝʩʥʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 
ʨʝʩʫʨʩʘʤʠ, ʨʘʟʨʘʙʦʪʢʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ. [22] 

¶ ʆʙʲʝʜʠʥʸʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ (ʆɸʕ). ʇʨʦʝʢʪ çDesert Waters 

Revivalè 
o ʉʫʪʴ ʧʨʦʝʢʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʥʦʛʦ ʢʣʠʤʘʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʩʠʩʪʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 
ʦʟʝʣʝʥʝʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʤʦʨʩʢʘʷ ʚʦʜʘ. ʀʩ-
ʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʣʫʞʘʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯ-
ʥʠʢʠ (ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ). ʈʝʘʣʠʟʫʶʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʢʘʤʧʘʥʠʠ ʧʦ ʚʦʚʣʝʯʝʥʠʶ 

ʥʘʩʝʣʝʥʠʷ ʚ ʦʭʨʘʥʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ 
ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʄʀ [23]. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʄʘʩʰʪʘʙʥʳʝ ʵʢʦʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʫʩʪʳʥʥʳʭ 
ʨʝʛʠʦʥʦʚ, ʠʥʪʝʛʨʘʮʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʠ ʦʯʠʩʪʢʠ. 

¶ ʀʥʜʦʥʝʟʠʷ. ʇʨʦʝʢʪ çAqua Indonesia 2030è 
o ʉʫʪʴ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ 

ʠ ʦʯʠʩʪʢʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʫʷʟʚʠʤʳʭ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ. ʋʜʝʣʷ-

ʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-
ʭʦʜʦʚ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʧʦʧʘʜʘʥʠʝ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ 

ʠʥʠʮʠʘʪʠʚʳ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʤʘʥʛʨʦʚʳʭ ʣʝʩʦʚ, ʢʦʪʦʨʳʝ 
ʚʳʧʦʣʥʷʶʪ ʜʚʦʡʥʫʶ ʬʫʥʢʮʠʶ: ʟʘʱʠʪʫ ʧʦʙʝʨʝʞʠʡ ʦʪ ʵʨʦʟʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝ-
ʩʪʚʘ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ. 

o ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʂʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ (ʩʙʦʨ ʠ 
ʦʯʠʩʪʢʘ ʩʪʦʢʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ), ʵʢʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʟʘ-

ʱʠʪʝ ʧʦʙʝʨʝʞʠʡ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʘʥʛʨʦʚʳʭ ʣʝʩʦʚ).  

7. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʚ ʮʝ-

ʣʷʭ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ çʏʠʩʪʳʝ ʨʝʢʠè ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ ʧʨʝʜʣʘʛʘ-
ʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ: 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʪʨʫʢʪʫʨʘ: ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ çʏʠ-
ʩʪʳʤ ʨʝʢʘʤè (ʄʈɻ çʏʠʩʪʳʝ ʨʝʢʠ ɹʈʀʂʉè) 

¶ ʉʦʩʪʘʚ: ʛʨʫʧʧʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠ ʚʢʣʶʯʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ: 

o ʇʨʦʬʠʣʴʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ (ʦʪʨʘʩʣʠ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʥʳʭ ʨʝ-
ʩʫʨʩʦʚ, ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ) ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʈʀʂʉ+. 

o ɺʝʜʫʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ. 
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o ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʬʠʣʴʥʳʭ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ (ʅʇʆ). 

o ʂʣʶʯʝʚʳʭ ʠʛʨʦʢʦʚ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʚʦʜʦʦʯʠʩʪʢʫ, ʤʦʥʠ-
ʪʦʨʠʥʛ ʠ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʡ. 

¶ ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʄʈɻ çʏʠʩʪʳʝ ʨʝʢʠ ɹʈʀʂʉè: 
o ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ, ʫʥʠʬʠʢʘʮʠʷ ʠ ʨʝʛʫʣʷʨʥʘʷ 

ʘʢʪʫʘʣʠʟʘʮʠʷ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʠʩʪʝ-
ʤʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʣʫʯʰʝʤ ʤʠʨʦʚʦʤ ʦʧʳʪʝ ʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

o ʂʦʦʨʜʠʥʘʮʠʷ ʦʙʤʝʥʘ: ʩʦʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʦʤʫ ʦʙʤʝʥʫ ʦʧʳʪʦʤ, ʣʫʯʰʠʤʠ 
ʧʨʘʢʪʠʢʘʤʠ, ʥʘʫʯʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ-
ʫʯʘʩʪʥʠʮʘʤʠ. 

o ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʦʚ, ʚʝʙʠʥʘʨʦʚ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

o ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: ʢʫʨʠʨʦʚʘʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʢʦʥʪʝʥʪʦʤ 
ʢʣʶʯʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ ï çʇʣʘʪʬʦʨʤʳ ɹʕʉʊè ʠ ʦʬʠʮʠʘʣʴʥʦʛʦ 
ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʝʢʘ ɹʈʀʂʉ. 

o ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʙʫʜʫʱʝʤʫ 
ʨʘʟʚʠʪʠʶ ʠʥʠʮʠʘʪʠʚʳ, ʚʢʣʶʯʘʷ ʨʘʩʰʠʨʝʥʠʝ ʟʦʥ ʦʭʚʘʪʘ, ʫʛʣʫʙʣʝʥʠʝ ʪʝʤʘʪʠʢʠ ʠ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʟʦʥʪʠʯʥʳʭ ʧʨʦʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ, çɹʈʀʂʉ-ʏʠʩʪʳʝ ʆʢʝʘʥʳè, 
çɹʈʀʂʉ-ʋʧʨʘʚʣʝʥʠʝ ʉʪʦʯʥʳʤʠ ɺʦʜʘʤʠè). 

o ʇʨʦʜʚʠʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ: ʩʠʩʪʝʤʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʦʜʭʦ-
ʜʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʦʫ-ʭʘʫ ʥʘ ʤʝʞʜʫʥʘʨʦʜ-
ʥʳʝ ʨʳʥʢʠ ʯʝʨʝʟ ʢʘʥʘʣʳ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

o ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʨʦʝʢʪʘʤ: ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʘʣʠʟʘ-
ʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʤʥʦʛʦʩʪʦʨʦʥʥʠʤ ʠ/ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʨʦʝʢʪʘʤ, 
ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʝʰʝʥʠʝ ʦʙʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʠ ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʨʝ-
ʠʤʫʱʝʩʪʚ ʨʦʩʩʠʡʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

o ʂʦʥʪʨʦʣʴ ʠ ʦʪʯʝʪʥʦʩʪʴ: ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʭʦʜʘ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʦʚ, ʩʙʦʨ ʦʪʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʚʦʜʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ  
ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʝʞʝʛʦʜʥʳʭ ʩʘʤʤʠʪʘʭ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ  
ɹʈʀʂʉ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ çʏʠʩʪʳʝ ʨʝʢʠè ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ ʚʳʩʪʫʧʘʝʪ  
ʢʘʢ ʤʦʱʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ [24]. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʥʘʫʯʥʦ-
ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʠʤʝʨʳ ʚʦʟʤʦʞʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʝʜʣʦʞʝ-
ʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʬʦʨʤʠʨʫʶʪ ʮʝʣʦʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʘʤʙʠʮʠʦʟʥʦʡ ʟʘʜʘʯʠ. 
ɻʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʝʨʝʜʦʚʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ (ʚʢʣʶʯʘʷ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ), ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʝ ʚʦʚʣʝʯʝʥʠʝ 
ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʝʭʘ. ʈʝʘʣʠʟʘʮʠʷ 
ʠʥʠʮʠʘʪʠʚʳ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʢʘ-
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ʀʥʬʦʨʤʘʮʠʷ ʨʙ ʘʚʪʦʨʘʭ: 
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ɺʚʝʜʝʥʠʝ 
ɼʫʧʝʣʴ Gallinago media (Latham, 1787) ˈ ʨʝʜʢʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʚʠʜ, 

ʟʘʥʝʩʸʥʥʳʡ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʩ ʢʘʪʝʛʦʨʠʝʡ 3 VU [1]. ʉʚʝʜʝʥʠʡ ʧʦ 
ʙʠʦʣʦʛʠʠ ʵʪʠʭ ʨʝʜʢʠʭ ʚ ʨʝʛʠʦʥʝ ʧʪʠʮ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʪʝʨ-
ʨʠʪʦʨʠʠ ʠ ʩʢʨʳʪʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʢʨʘʡʥʝ ʤʘʣʦ, ʠ ʚʩʝ ʦʥʠ ʦʙʦʙʱʝʥʳ ʚ ʥʝʩʢʦʣʴ-
ʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ [2ï8]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʳ ʦʙʨʘʱʘʣʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʘʥ-
ʥʳʡ ʚʠʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʦ-
ʩʪʦʷʥʥʳʭ ʪʦʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʣʦʥʝʮʢʦʛʦ ʨ-ʥʘ ʂʘʨʝʣʠʠ. ɺ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʝʜʝʥʳ 
ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʢʘ ʠ ʠʭ ʨʘʟʤʝʨʥʳʭ ʠ ʚʝ-
ʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʩʪʨʝʯʘʭ ʜʫʧʝʣʷ ʚ ʜʨʫʛʠʭ ʨʘʡ-
ʦʥʘʭ ʂʘʨʝʣʠʠ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 
ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ ʪʦʢʦʚ ʜʫʧʝʣʷ ʤʳ ʧʨʦʚʦʜʠʣʠ ʚ 2021 ʠ 2023 ʛʛ. ʚ 

ʫʛʦʜʴʷʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʚ ʆʣʦʥʝʮʢʦʤ ʨ-ʥʝ ʂʘʨʝʣʠʠ ʠ ʚ 2021ï2025 ʛʛ. ʚ ʧʦʜʭʦʜʷ-
ʱʠʭ ʜʣʷ ʥʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟ-
ʥʠʢʘ çʂʠʞʩʢʠʡè ʚ ʄʝʜʚʝʞʴʝʛʦʨʩʢʦʤ ʨʘʡʦʥʝ ʂʘʨʝʣʠʠ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʧʦʠʩʢʦʚ ʚ ʆʣʦʥʝʮʢʦʤ ʨʘʡʦʥʝ ʧʦʩʣʫʞʠʣʠ ʧʫʙʣʠʢʘʮʠʠ ʢʦʣʣʝʛ  
ʩ ʦʧʠʩʘʥʠʝʤ ʥʘʭʦʜʦʢ ʪʦʢʦʚ ʵʪʠʭ ʧʪʠʮ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʆʣʦʥʮʘ ʚ 1996ï2006 ʛʛ. [5, 
9], ʘ ʪʘʢʞʝ ʫʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ ɸ.ɺ. ʂʦʥʜʨʘʪʴʝʚʘ ʠ ʗ. ʂʦʥʪʠʦʢʦʨʧʠ ʦʙ ʠʭ ʧʨʠʤʝʨ-
ʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʊʦʢʫʶʱʠʭ ʧʪʠʮ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʥʘ ʙʨʦʰʝʥʥʳʭ ʧʦ-
ʣʷʭ ɸʆ çʇʣʝʤʩʦʚʭʦʟ çʄʝʛʨʝʛʘè ʙʣʠʟ ʧʦʡʤʳ ʨ. ʂʫʢʘʩ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʪʫʘ-
ʮʠʠ ʥʘ ʵʪʦʤ ʪʦʢʫ ʚ ʛʦʜ ʝʛʦ ʥʘʭʦʜʢʠ ʧʨʠʚʝʜʝʥʦ ʨʘʥʝʝ [7]. ɺ ʂʠʞʩʢʦʤ ʟʘʢʘʟʥʠʢʝ ʜʫ-
ʧʝʣʝʡ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʣʠʰʴ ʥʘ ʦ. ʂʝʨʢʦʩʪʨʦʚ ʩ ʟʘʨʘʩʪʘʶʱʠʤʠ ʣʫʛʘʤʠ.  

ʉ 2021 ʧʦ 2025 ʛ. ʥʘ ʪʦʢʫ ʚ ʆʣʦʥʝʮʢʦʤ ʨ-ʥʝ ʝʞʝʛʦʜʥʦ ʫʯʠʪʳʚʘʣʠ ʧʪʠʮ, ʦʪ-
ʣʘʚʣʠʚʘʣʠ ʠʭ ʩʝʪʷʤʠ ʠ ʤʝʪʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʦʣʴʮʘʤʠ. ɼʣʷ ʦʪʣʦʚʘ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʦʪ 4 ʜʦ 8 ʧʘʫʪʠʥʥʳʭ ʩʝʪʝʡ (ʨʘʟʤʝʨ 8Ĭ2,5 ʤ, ʷʯʝʷ 28 ʤʤ), ʠʭ ʚʳʩʪʘʚʣʷʣʠ ʚ ʮʝʥ-
ʪʨʝ ʠ ʧʦ ʧʝʨʠʬʝʨʠʠ ʪʦʢʘ ʧʝʨʝʜ ʟʘʢʘʪʦʤ, ʦʙʳʯʥʦ ʢ 19ï21 ʯ, ʠ ʵʢʩʧʦʥʠʨʦʚʘʣʠ ʦʪ 2 
ʜʦ 7 ʯ. ʉʝʪʠ ʧʨʦʚʝʨʷʣʠ ʢʘʞʜʳʝ 30-40 ʤʠʥ, ʧʦʡʤʘʥʥʳʭ ʧʪʠʮ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠ ʚʳ-
ʧʫʩʢʘʣʠ ʚ 400 ʤ ʦʪ ʤʝʩʪʘ ʦʪʣʦʚʘ.  

ʋ ʧʦʡʤʘʥʥʳʭ ʜʫʧʝʣʝʡ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʞʠʨʦʚʳʝ ʟʘʧʘʩʳ, ʤʳʰʝʯʥʳʡ 
ʠʥʜʝʢʩ, ʨʘʟʤʝʨʳ ʢʣʦʘʢʘʣʴʥʦʛʦ ʚʳʩʪʫʧʘ ʠ ʙʨʘʣʠ ʦʙʳʯʥʳʝ ʧʨʦʤʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʫʣʠʢʘʤʠ [10ï12]. ʃʠʥʝʡʢʦʡ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʢʨʳʣʘ ʠ ʭʚʦʩʪʘ, ʰʪʘʥ-
ʛʝʥʮʠʨʢʫʣʝʤ ˈ ʜʣʠʥʫ ʢʣʶʚʘ ʦʪ ʚʝʨʰʠʥʳ ʜʦ ʛʨʘʥʠʮʳ ʦʧʝʨʝʥʠʷ ʣʙʘ, ʜʣʠʥʫ ʛʦʣʦʚʳ 
(ʛʦʣʦʚʘ + ʢʣʶʚ) ʦʪ ʢʦʥʯʠʢʘ ʢʣʶʚʘ ʜʦ ʟʘʪʳʣʢʘ, ʜʣʠʥʫ ʮʝʚʢʠ, ʘ ʪʘʢʞʝ ʜʣʠʥʫ ʙʝʣʦʛʦ 
ʧʷʪʥʘ ʥʘ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʦʧʘʭʘʣʘ 8 ʨʫʣʝʚʦʛʦ ʧʝʨʘ. ɺʟʚʝʰʠʚʘʣʠ ʧʪʠʮ ʥʘ ʧʨʫʞʠʥ-
ʥʳʭ ʚʝʩʘʭ Pesola ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʛ. 

ʀʟ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ [10, 
12ï14] ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʟʘʪʳʣʢʘ ʜʦ ʢʦʥʯʠʢʘ ʢʣʶʚʘ (ʛʦʣʦʚʘ+ʢʣʶʚ). 
ʇʦ ʜʘʥʥʳʤ ʜʦʙʳʯʠ ʜʫʧʝʣʝʡ ʥʘ ʘʬʨʠʢʘʥʩʢʠʭ ʟʠʤʦʚʢʘʭ, 94,8% ʧʪʠʮ ʩ ʜʣʠʥʦʡ ʛʦʣʦ-
ʚʳ ʙʦʣʝʝ 96 ʤʤ ʙʳʣʠ ʩʘʤʢʘʤʠ, ʘ ʦʩʦʙʠ ʩ ʜʣʠʥʦʡ ʛʦʣʦʚʳ 95 ʤʤ ʠ ʤʝʥʝʝ ʚ 99,2% 
ʩʣʫʯʘʝʚ ʙʳʣʠ ʩʘʤʮʘʤʠ [15]. ɿʥʘʯʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʧʝʨʝʢʨʳʚʘʶʪʩʷ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ 
ʧʪʠʮ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʘ ʦʪʣʦʚʣʝʥʥʳʭ ʧʪʠʮ ʤʳ ʦʙʨʘʱʘʣʠ 
ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʚʝʩ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʢʣʦʘʢʘʣʴʥʦʛʦ ʚʳʩʪʫʧʘ ʠ ʨʘʟʤʝʨ ʙʝʣʳʭ ʧʷ-
ʪʝʥ ʥʘ ʨʫʣʝʚʳʭ ʧʝʨʴʷʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ɺ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʠ ʦʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʛʫʣʷʨʥʳʭ ʚʩʪʨʝʯ 

ʜʫʧʝʣʝʡ ʠ ʠʭ ʥʝʤʥʦʛʠʭ ʪʦʢʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʶʞʥʝʝ 62Áʩ. ʰ. ʠ ʦʛʨʘʥʠʯʝʥʘ ʥʝʩʢʦʣʴ-

https://ru.wikipedia.org/wiki/%D0%9B%D1%8D%D1%82%D1%8D%D0%BC,_%D0%94%D0%B6%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/1787_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
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ʢʠʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʆʣʦʥʝʮʢʦʛʦ, ʉʦʨ-
ʪʘʚʘʣʴʩʢʦʛʦ, ʇʨʠʦʥʝʞʩʢʦʛʦ ʠ ʄʝʜʚʝʞʴʝʛʦʨʩʢʦʛʦ ʨ-ʥʦʚ ʙʣʠʟ ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞ-
ʩʢʦʛʦ ʦʟʸʨ. ʆʪʜʝʣʴʥʳʝ ʚʩʪʨʝʯʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʨʝʛʫʣʷʨʥʦʛʦ 
ʛʥʝʟʜʦʚʘʥʠʷ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʦ 65Áʩ. ʰ. [6]. ɻʥʸʟʜ ʜʫʧʝʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙ-
ʣʠʢʠ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʦ. ɹʣʠʞʘʡʰʠʝ ʤʝʩʪʘ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʚ 21 
ʚʝʢʝ ʥʘʡʜʝʥʳ ʠʭ ʛʥʝʟʜʘ ʠ ʚʳʚʦʜʢʠ ˈ ʫʩʪʴʝ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʠ ʧʦʡʤʘ ʨ. ʇʠʥʝʛʠ 
ʙʣʠʟ ʦʜʥʦʠʤʸʥʥʦʛʦ ʧʦʩʸʣʢʘ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. [16ï17], ʘ ʪʘʢʞʝ ʦʢʨʝʩʪʥʦʩʪʠ 
ʛ. ʀʤʘʪʨʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʌʠʥʣʷʥʜʠʠ [18]. 

ʊʦʢ ʚ ʆʣʦʥʝʮʢʦʤ ʨ-ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1996 ʛ. ʚʦ ʚʨʝʤʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʧʦʠʩʢʦʚ ʜʫʧʝʣʝʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʠʥʩʢʠʤʠ ʢʦʣʣʝʛʘʤʠ ʩ ʧʦʤʦʱʴʶ ɺ.ɹ. ɿʠ-
ʤʠʥʘ. ʇʨʠ ʧʝʨʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 5 ʤʘʷ 1996 ʛ. ʪʘʤ ʪʦʢʦʚʘʣʠ 3 ʩʘʤʮʘ, ʧʨʠ ʧʦʚʪʦʨ-
ʥʳʭ ʧʦʩʝʱʝʥʠʷʭ 9 ʠ 10 ʤʘʷ 2003 ʛ. ˈ 3 ʠ 4 ʩʘʤʮʘ [5]. ʇʨʠ ʧʨʦʚʝʨʢʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 
ʧʦʣʝʡ 2 ʤʘʷ 2006 ʛ. ɸ.ɺ. ʂʦʥʜʨʘʪʴʝʚ ʠ ʍ. ʂʨʶʢʝʥʙʝʨʛ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʨʸʭ ʪʦ-
ʢʫʶʱʠʭ ʩʘʤʮʦʚ [9].  

ʄʳ ʚʧʝʨʚʳʝ ʧʦʩʝʪʠʣʠ ʵʪʠ ʧʦʣʷ ʚʝʯʝʨʦʤ 14 ʤʘʷ 2021 ʛ. ʅʘ ʫʯʘʩʪʢʝ, ʫʢʘʟʘʥ-
ʥʦʤ ɸ.ɺ. ʂʦʥʜʨʘʪʴʝʚʳʤ, ʧʪʠʮ ʥʝ ʦʢʘʟʘʣʦʩʴ, ʥʦ ʚ 200 ʤ ʦʪ ʥʝʛʦ ʪʦʢʦʚʘʣʦ ʥʝ ʤʝʥʝʝ 
7 ʩʘʤʮʦʚ. ʇʪʠʮʳ ʩʦʙʠʨʘʣʠʩʴ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 0,15 ʛʘ ʥʘ ʧʦʣʝ ʩ ʚʳʨʦʞʜʘʶʱʠ-
ʤʠʩʷ ʧʦʩʝʚʘʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʢʦʪʦʨʳʝ ʦʩʪʘʚʘʣʠʩʴ ʥʝ ʚʳʢʦʰʝʥʥʳʤʠ ʩ ʧʨʝʜʳ-
ʜʫʱʠʭ ʩʝʟʦʥʦʚ. ʋʯʘʩʪʦʢ ʙʳʣ ʩʠʣʴʥʦ ʟʘʢʦʯʢʦʚʘʥ ʠ ʧʦʢʨʳʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ (20ï
25 ʩʤ) ʜʣʷ ʚʝʩʥʳ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʝʜʠʥʘʤʠ ʠ ʚʳ-
ʪʦʧʪʘʥʥʳʤʠ ʧʷʪʥʘʤʠ. ʇʦ ʝʛʦ ʧʝʨʠʬʝʨʠʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʜʢʠʝ ʢʫʩʪʳ ʠʚʳ ʠ ʢʫʨʪʠʥʳ 
ʤʦʣʦʜʳʭ ʙʝʨʸʟ ʚʳʩʦʪʦʡ ʜʦ 5ï6 ʤ [7]. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥ ʥʘʭʦʜʠʣʩʷ ʜʦ ʦʩʝʥʠ 
2022 ʛ., ʢʦʛʜʘ ʥʘ ʧʦʣʷʭ ʥʘʯʘʣʠʩʴ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʚʩʝ ʢʫʩʪʳ ʠ ʜʝʨʝʚʴʷ ʙʳʣʠ ʚʳʢʦʨʯʝʚʘʥʳ. ɺʝʩʥʦʡ 
2023 ʛ. ʪʘʤ ʧʨʦʜʦʣʞʘʣʘ ʨʘʙʦʪʘʪʴ ʪʝʭʥʠʢʘ, ʘ ʤʝʩʪʦ ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʛʨʫʙʦ 
ʚʩʧʘʭʘʥʥʦʝ ʧʦʣʝ, ʦʢʘʡʤʣʸʥʥʦʝ ʫʛʣʫʙʣʝʥʥʳʤʠ ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʢʘʥʘʚʘʤʠ. ʉʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʵʪʠʭ ʧʦʣʷʭ ʥʝ ʚʳʨʘʱʠʚʘʣʠ, ʥʦ ʣʝʪʦʤ 2023 ʛ. ʠʭ ʧʝ-
ʨʝʧʘʭʘʣʠ ʠ ʚʳʨʦʚʥʷʣʠ. ʂ ʚʝʩʥʝ 2024 ʛ. ʤʝʩʪʦ ʪʦʢʘ ʧʦʢʨʳʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʨʘ-
ʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʨʦʧʣʝʰʠʥʘʤʠ ʠ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ ʚʳ-
ʛʣʷʜʝʣʦ ʠ 2025 ʛ.  

ɺ ʨʘʟʥʳʝ ʛʦʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2023 ʛ., ʧʪʠʮʳ ʪʦʢʦʚʘʣʠ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 
ʪʦʯʢʝ, ʘ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 8 ʜʦ 15 ʦʩʦʙʝʡ (ʩʤ. ʪʘʙʣ. 1). ɺ 2023 ʛ. 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʪʠʮ ʪʘʤ ʥʝ ʙʳʣʦ, ʥʦ ʚʝʯʝʨʦʤ 15 ʤʘʷ ʧʦʙʣʠʟʦʩʪʠ ʙʳʣʠ ʩʣʳʰʥʳ ʛʦ-
ʣʦʩʘ ʜʚʫʭ ʦʜʠʥʦʯʥʳʭ ʩʘʤʮʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʫʧʝʣʝʡ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʧʦ-
ʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʧʪʠʮʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʢʘʢ ʧʦʩʪʦʷʥʥʳʝ ʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʳʝ [19, 20]. ʆʙʩʣʝʜʦʚʘʥʥʳʡ ʪʦʢ, ʢʦʪʦʨʳʡ 
ʠʟʚʝʩʪʝʥ ʩ 1996 ʛ., ʦʯʝʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ, ʭʦʪʷ ʧʪʠʮʳ ʠ ʧʝʨʝʤʝʩʪʠʣʠʩʴ 
ʥʘ 200 ʤ ʥʘ ʥʦʚʳʡ ʫʯʘʩʪʦʢ ʧʦʣʝʡ. ʉʫʜʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʯʸʪʦʚ ʚ 1996ï2006 ʛʛ. ʠ 
2021ï2025 ʛʛ., ʯʠʩʣʦ ʧʪʠʮ ʥʘ ʪʦʢʫ ʚʳʨʦʩʣʦ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʦʩʪ ʣʦ-
ʢʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʥʦ ʵʪʦʤʫ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʪʩʫʪʩʪʚʠʝ ʧʪʠʮ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ 
ʧʦʣʝʡ, ʛʜʝ ʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʬʠʥʩʢʠʝ ʢʦʣʣʝʛʠ ʚ 1996ï2003 ʛʛ. [5]. ʉʢʦʨʝʝ ʚʩʝʛʦ, 
ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʪʦʢʫ ʩʚʷʟʘʥ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʚ ʦʢʨʝʩʪ-
ʥʦʩʪʷʭ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʥʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚʳʥʫʞʜʘʶʱʝʤ ʧʪʠʮ ʧʦʢʠʜʘʪʴ ʧʨʝʞʥʠʝ 
ʤʝʩʪʘ ʪʦʢʦʚʘʥʠʷ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʵʪʦʛʦ 
ʫʯʘʩʪʢʘʭ.  

ɺ 2021 ʛ. ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʪʦʢ ʜʫʧʝʣʝʡ ʥʘ ʦʩʪʨʦʚʝ ʂʝʨʢ ʚ ʂʠʞʩʢʠʭ ʰʭʝʨʘʭ 
ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ʄʝʜʚʝʞʴʝʛʦʨʩʢʠʡ ʨ-ʥ). ɺʝʯʝʨʦʤ 4 ʠʶʥʷ ʥʘ ʵʪʦʤ ʦʩʪʨʦʚʝ ʪʦʢʦ-
ʚʘʣʦ 6 ʩʘʤʮʦʚ ʥʘ ʫʯʘʩʪʢʝ ʩʠʣʴʥʦ ʟʘʢʦʯʢʦʚʘʥʥʦʛʦ ʣʫʛʘ, ʥʝ ʚʳʢʘʰʠʚʘʚʰʝʛʦʩʷ ʙʦ-
ʣʝʝ 20 ʣʝʪ. ɺ 2022 ʛ. ʧʪʠʮ ʪʘʤ ʥʝ ʙʳʣʦ, ʥʦ ʧʦʟʞʝ ʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʝʞʝʛʦʜʥʦ: 
4.06.2023 ˈ 2 ʦʩʦʙʠ, 4.06.2024 ˈ 1 ʦʩʦʙʴ ʠ 2.06.2025 ˈ 4 ʦʩʦʙʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
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ʜʣʷ ʜʫʧʝʣʝʡ ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪ ʪʦʢʦʚʘʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʘ ʨʘʩ-
ʪʠʪʝʣʴʥʦʩʪʠ [20, 21]. ʉʫʜʷ ʧʦ ʥʝʫʩʪʦʡʯʠʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ, ʜʘʥʥʳʡ ʪʦʢ ʤʦʞʝʪ 
ʙʳʪʴ ʚʨʝʤʝʥʥʳʤ, ʠ ʚʝʨʦʷʪʥʦ, ʧʨʝʢʨʘʪʠʪ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʢʦʛʜʘ ʚ ʭʦʜʝ ʧʨʦ-
ʜʦʣʞʘʶʱʝʛʦʩʷ ʟʘʙʫʨʴʷʥʠʚʘʥʠʷ ʥʘ ʣʫʛʫ ʥʝ ʦʩʪʘʥʝʪʩʷ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʪʠʮ ʫʯʘʩʪ-
ʢʦʚ. 

 
ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʫʧʝʣʝʡ ʥʘ ʪʦʢʫ ʚ ʆʣʦʥʝʮʢʦʤ ʨ-ʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝ-
ʣʠʷ ʚ 2021ï2025 ʛʛ. 
Table 1.  Dynamics of the number of great snipes at the lek in the Olonetsky district of the Re-
public of Karelia in 2021ï2025. 

ɻʦʜ / Year 

ɼʘʪʘ ʫʯʝʪʘ,  
ʦʪʣʦʚʘ / Date  
of registration, 

capture  

ʏʠʩʣʦ ʪʦʢʫʶʱʠʭ 
ʩʘʤʮʦʚ / Number of 

mating males  

ʆʪʣʦʚʣʝʥʦ / Caught 

ʉʘʤʮʦʚ / 
Males 

ʉʘʤʦʢ /  
Females  

2021 25 ʠ 27.05 14-15 8 0 

2022 23.05 8-10 5 1 

2023 15.05 2 0 0 

2024 14 ʠ 26.05 13-15 12 2 
2025 21.05 8 5 2 

ɺʩʝʛʦ / 
Total 

  30 5 

 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 
ʅʘ ʪʦʢʫ ʚ ʆʣʦʥʝʮʢʦʤ ʨʘʡʦʥʝ ʦʪʣʦʚʠʣʠ ʠ ʧʦʤʝʪʠʣʠ 5 ʩʘʤʦʢ ʠ 24 ʩʘʤʮʘ (5 ʠʟ 

ʥʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2ï3 ʩʝʟʦʥʦʚ). ʈʘʟʤʝʨʥʳʝ ʠ ʚʝʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ ʵʪʠʭ ʧʪʠʮ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʩʤ. ʪʘʙʣ. 2).  

 
ʊʘʙʣʠʮʘ 2. ʈʘʟʤʝʨʳ ʠ ʚʝʩ ʜʫʧʝʣʝʡ, ʦʪʣʦʚʣʝʥʥʳʭ ʚ ʆʣʦʥʝʮʢʦʤ ʨ-ʥʝ ʂʘʨʝʣʠʠ ʚ ʤʘʝ 2021-
2025 ʛʛ. 
Table 2.  Sizes and weights of great snipes caught in the Olonetsky district of Karelia in May 
2021-2025. 

ʇʦʢʘʟʘʪʝʣʴ /  
Indicator  

ʉʘʤʮʳ / Males n = 24 ʉʘʤʢʠ / Females n = 5 

Min Max M m Min Max M m 

ʂʣʶʚ (ʤʤ) /Bill 
(mm) 55,80 64,50 60,6 0,44 62 66 64,4 0,89 
ɻʦʣʦʚʘ+ʢʣʶʚ (ʤʤ) 
/ Head + beak 
(mm) 89 95,6 93,3 0,41 97 

100,
4 98,5 0,74 

ʎʝʚʢʘ (ʤʤ) / 
Tarsus (mm) 35,0 40,2 38,8 0,24 38,9 40,6 39,8 0,40 
ʂʨʳʣʦ (ʤʤ) / Wing 
(mm) 141 153 146,2 0,70 145 156 148,8 2,22 
ʍʚʦʩʪ (ʤʤ) / Tail 
(mm) 54,0 67,0 57,3 0,60 51 56 54,4 1,04 
ɹʝʣʦʝ ʥʘ 8 ʨʫʣʝ-
ʚʦʤ (ʤʤ) / White 
on 8 steering (mm) 16 26 19,9 0,65 11 22 18,8 2,22 
ɺʝʩ (ʛ) / Weight (g) 142 180 155,5 1,72 160 195 184,2 7,44 

 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 
 

ʉʨʘʚʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʫʧʝʣʝʡ ʠʟ ʂʘʨʝʣʠʠ ʩ ʪʘʢʦʚʳ-
ʤʠ ʠʟ ʅʦʨʚʝʛʠʠ ʠ ʕʩʪʦʥʠʠ [10,11] ʧʦʜʪʚʝʨʜʠʣʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘ-
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ʥʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʠ ʟʘ 2021 ʛ. [7]. ʇʦ ʨʘʟʤʝʨʘʤ 
ʩʘʤʮʳ ʠʟ ʂʘʨʝʣʠʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʪʠʮ ʅʦʨʚʝʛʠʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨ-
ʚʝʞʩʢʠʤʠ ʢʘʨʝʣʴʩʢʠʝ ʧʪʠʮʳ ʠʤʝʶʪ ʙʦʣʝʝ ʜʣʠʥʥʫʶ ʮʝʚʢʫ (t = 5,9; p <0,001) ʠ ʫʩʪʫ-
ʧʘʶʪ ʠʤ ʧʦ ʜʣʠʥʝ ʢʨʳʣʘ (t = 3,3; p <0,001) ʠ ʜʣʠʥʝ ʢʣʶʚʘ (t = 3,5; p <0,001), ʭʦʪʷ 
ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʧʨʦʤʝʨʫ çʛʦʣʦʚʘ + ʢʣʶʚè (t = 1,9; p> 0,05). ʈʘʟʤʝʨ ʙʝ-
ʣʦʛʦ ʧʷʪʥʘ ʥʘ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʨʫʞʥʦʛʦ ʦʧʘʭʘʣʘ 8 ʨʫʣʝʚʦʛʦ ʧʝʨʘ ʢʘʨʝʣʴʩʢʠʭ 
ʧʪʠʮ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʪʠʮ ʠʟ ʅʦʨʚʝʛʠʠ (t = 4,3; p <0,001), ʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʩʘʤʮʦʚ ʠʟ ʕʩʪʦʥʠʠ (t = 2,6; p <0,05).  

ʉʘʤʢʠ, ʦʪʣʦʚʣʝʥʥʳʝ ʚ ʂʘʨʝʣʠʠ, ʪʘʢʞʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʪʠʮ ʠʟ ʅʦʨʚʝʛʠʠ ʧʦ 
ʜʣʠʥʝ ʮʝʚʢʠ (t = 2,6; p <0,05), ʢʣʶʚʘ (t=4; p <0,001) ʠ ʛʦʣʦʚʳ ʩ ʢʣʶʚʦʤ (t = 2,8;  
p <0,01). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʙʝʣʦʛʦ ʧʷʪʥʘ ʥʘ ʥʘʨʫʞʥʦʤ ʨʫʣʝʚʦʤ ʧʝʨʝ ʢʘʨʝʣʴʩʢʠʭ ʧʪʠʮ 

ʥʘ 4,1 ʤʤ ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʩʘʤʦʢ ʠʟ ʅʦʨʚʝʛʠʠ, ʥʦ ʚ ʩʚʷʟʠ 
ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ ʨʘʟʣʠʯʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝ ʟʥʘʯʠʤʳʤʠ (t = 1,8;  

p <0,1).  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ʠ ʚʝʩʦʚ ʧʪʠʮ ʂʘʨʝʣʠʠ ʠ ʕʩʪʦʥʠʠ ʥʠ ʫ ʩʘʤʮʦʚ, ʥʠ ʫ 
ʩʘʤʦʢ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʉʭʦʜʩʪʚʦ ʠʭ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʡ ɽʚʨʦʧʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʛʝʥʝʪʠʯʝʩʢʠ-

ʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [22]. 
ɿʘʢʣʶʯʝʥʠʝ 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʣʦʥʝʮʢʦʛʦ ʨʘʡʦʥʘ ʂʘʨʝʣʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ 

ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʜʫʧʝʣʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʩ 1996 ʛ. ʉʫʜʷ ʧʦ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʝʛʦ ʤʦʞʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʠʥʬʦʨʤʘ-

ʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʜʫʧʝʣʷ ʚ ʂʘʨʝʣʠʠ ʚʠʜʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ 
ʧʝʨʝʜʘʪʯʠʢʦʚ. ʅʝʙʦʣʴʰʦʡ ʪʦʢ ʥʘ ʦʩʪʨʦʚʝ ʂʝʨʢ ʚ ʂʠʞʩʢʠʭ ʰʭʝʨʘʭ ʆʥʝʞʩʢʦʛʦ ʦʟʝ-

ʨʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʨʝʤʝʥʥʳʡ, ʠ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʳʤ. 
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Abstract  Data on winter sightings of 22 species of waders in Dagestan Republic are 
presented, which significantly supplement the known the information about wintering of 
this group of birds in the south of the European part of Russia. The information obtained 
during the middle-winter counts in 2003-2025 is summarized, according to the results of 
which the list of reliably recorded waders wintering in Dagestan was supplemented with 
nine species. In the last 10 years, there has been an increase in the number of wintering 
waderôs species, and in some species, increase of their numbers as well. 
 

Keywords:  waders, wintering species, middle-winter counts, Dagestan Republic 
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ɺʚʝʜʝʥʠʝ 
ɺ ʧʦʩʣʝʜʥʝʡ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʩʚʦʜʢʝ ʧʦ ʧʪʠʮʘʤ ʖʞʥʦʡ ʈʦʩʩʠʠ [1], ʠʤʝʶʪʩʷ 

ʧʨʷʤʳʝ ʠ ʩʘʤʳʝ ʦʙʱʠʝ ʫʢʘʟʘʥʠʷ ʥʘ ʟʠʤʦʚʢʫ ʚ ɼʘʛʝʩʪʘʥʝ ʪʦʣʴʢʦ ʜʣʷ 11 ʚʠʜʦʚ ʢʫ-
ʣʠʢʦʚ, ʧʨʠʯʸʤ ʚ ʦʩʥʦʚʥʦʤ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʘʰʠ ʧʫʙʣʠʢʘʮʠʠ. ʇʨʠʚʝʜʸʥ-
ʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʵʪʦʪ ʩʧʠʩʦʢ, 
ʘ ʪʘʢʞʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʙʠʦʣʦʛʠʠ ʢʫʣʠʢʦʚ, ʟʠʤʫʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 
ʄʘʪʝʨʠʘʣʳ ʧʦʣʫʯʝʥʳ ʚʦ ʚʨʝʤʷ ʝʞʝʛʦʜʥʳʭ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʚʦʜʦʧʣʘ-

ʚʘʶʱʠʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ, ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 
ʨʘʥʝʝ [2ï13]. ʋʯʸʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʷʥʚʘʨʝ 2003ï2025 ʛʛ., ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2009 ʠ 
2011 ʛʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʘʙʦʪʘʥ 21 ʟʠʤʥʠʡ ʩʝʟʦʥ. ɺ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ ʫʯʸʪʘʤʠ 
ʙʳʣʠ ʦʭʚʘʯʝʥʳ 70% ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɼʘʛʝʩʪʘʥʘ ʠ ʟʘʣʠʚʦʚ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, 
ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʟʠʤʦʚʢʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ ʚʥʫʪ-
ʨʝʥʥʠʝ ʚʦʜʦʝʤʳ; ʟʠʤʫʶʱʠʝ ʢʫʣʠʢʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 23 ʤʝʩʪʘʭ ʩʪʘʮʠʦ-
ʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʩʤ. ʨʠʩ. 1, ʪʘʙʣ. 1); ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ (ʯʝʨʥʳʰ, ʙʝʢʘʩ ʠ ʚʘʣʴ-
ʜʰʥʝʧ) ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʝʱʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʚʥʝ ʫʢʘʟʘʥʥʳʭ ʤʝʩʪ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʈʝʟʫʣʴʪʘʪʳ 
ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʟʠʤʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ɼʘʛʝʩʪʘʥʝ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 22 

ʚʠʜʘ ʢʫʣʠʢʦʚ (ʩʤ. ʪʘʙʣ. 2), ʧʦʚʠʜʦʚʳʝ ʦʯʝʨʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ. ʊʘʢʩʦʥʦ-
ʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʨʫʩʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʨʘʩʧʦʣʦ-
ʞʝʥʠʷ ʧʨʠʥʷʪʳ ʥʘʤʠ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʩʧʠʩʢʫ ɽ.ɸ. ʂʦʙʣʠʢʘ ʠ ɺ.ʖ. ɸʨʭʠʧʦʚʘ 
[14]. 

ʍʦʜʫʣʦʯʥʠʢ Himantopus himantopus (Linnaeus, 1758). ɽʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟ 
ʦʪʤʝʯʝʥ ʟʠʤʦʡ 2024 ʛ. ˈ ʦʜʥʘ ʧʪʠʮʘ 18 ʷʥʚʘʨʷ ʜʝʨʞʘʣʘʩʴ ʥʘ ʨʘʟʣʠʚʝ ʘʨʪʝʟʠʘʥʘ 
ʈʘʢʫʰʝʯʥʳʡ ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ. ʆʥʘ ʚʳʛʣʷʜʝʣʘ ʚʧʦʣʥʝ ʟʜʦʨʦʚʦʡ, 
ʘʢʪʠʚʥʦ ʢʦʨʤʠʣʘʩʴ ʠ ʧʝʨʝʣʝʪʘʣʘ. 

ʐʠʣʦʢʣʶʚʢʘ Recurvirostra avosetta (Linnaeus, 1758). ʈʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ 
ʦʙʳʯʥʳʡ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʥʦ ʣʦʢʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ 
ʚʠʜ. ɺ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʝʥʠʡ ʰʠʣʦʢʣʶʚʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʦʜʠʥ 
ʨʘʟ ʚ 2003 ʛ., ʪʦʛʜʘ 9 ʷʥʚʘʨʷ ʜʚʝ ʧʪʠʮʳ ʜʝʨʞʘʣʠʩʴ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ). ʅʘʯʠʥʘʷ ʩ 
2013 ʛ. ʨʝʛʫʣʷʨʥʦʩʪʴ ʚʩʪʨʝʯ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʟʠʤʫʶʱʠʭ ʧʪʠʮ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʘʤʠ ʠʤʝʥʥʦ ʚ 
ʪʦʤ ʛʦʜʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʟʠʤʦʚʢʠ ʰʠʣʦʢʣʶʚʦʢ ʤʝʩʪʘ ʥʘ ʉʝʚʝʨʥʦʤ ɸʛʨʘʭʘʥʝ ˈ 
ʤʝʣʢʦʚʦʜʠʡ ʟʘʣʠʚʘ ʂʘʨʘʤʫʨʟʘ ʠ ʧʦʙʝʨʝʞʴʷ ɸʛʨʘʭʘʥʩʢʦʛʦ ʧ-ʦʚʘ ʩʦ ʩʪʦʨʦʥʳ ʦ. ʏʝ-
ʯʝʥʴ. ʉ 2018 ʛ. ʰʠʣʦʢʣʶʚʢʠ ʟʠʤʫʶʪ ʪʘʤ ʝʞʝʛʦʜʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 45 ʜʦ 3381 ʦʩʦ-
ʙʝʡ; ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʰʸʣʩʷ ʥʘ 2021 ʠ 2022 ʛʛ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʠʮʘ 
ʚ ʯʠʩʣʝ ʫʯʪʸʥʥʳʭ ʧʪʠʮ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʯʠʩʣʝʥ-
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ʥʦʩʪʠ, ʥʦ ʠ ʩ ʚʦʟʤʦʞʥʳʤ ʥʝʜʦʫʯʸʪʦʤ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʠʟ-ʟʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ 
ʤʝʩʪ ʩʢʦʧʣʝʥʠʡ. ʅʘʯʠʥʘʷ ʩ 2014 ʛ. ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʨʝʛʫʣʷʨʥʦ ʠ ʚ ʤʝʥʴʰʝʤ ʯʠʩʣʝ 
ʰʠʣʦʢʣʶʚʦʢ ʥʘʙʣʶʜʘʣʠ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ (224 ʦʩ. ʚ 2022 ʛ.), ʥʘ 
ʊʫʨʘʣʠʥʩʢʠʭ ʦʟʸʨʘʭ (58 ʚ 2014 ʛ., 3 ʚ 2019, 18 ʦʩ. ʚ 2024 ʛ.) ʠ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) 
(6 ʚ 2014 ʛ., 7 ʚ 2023, 3 ʚ 2025 ʛ.). 

ʏʠʙʠʩ Vanellus vanellus (Linnaeus, 1758). ɺʠʜ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ ʠ ʰʠʨʦ-
ʢʦ ʟʠʤʫʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ɺ ʮʝʣʦʤ ʯʠʙʠʩ ʤʘʣʦʯʠʩʣʝʥ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʝ 
ʛʦʜʳ ʚʧʦʣʥʝ ʦʙʳʯʝʥ. ʏʘʱʝ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʦʪʤʝʣʝʡ ʠ ʧʨʠʙʨʝʞʥʳʭ ʣʫʛʦʚ ʚʥʫʪʨʝʥ-
ʥʠʭ ʚʦʜʦʸʤʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʠ ʥʘ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʴʷʭ. ɿʘ ʛʦʜʳ ʟʠʤʥʠʭ 
ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥ ʚ 12 ʤʝʩʪʘʭ. ʅʘʠʙʦʣʝʝ ʨʝʛʫʣʷʨʥʦ ˈ 7 ʟʠʤʥʠʭ ʩʝʟʦʥʦʚ ˈ 
ʥʘʙʣʶʜʘʣʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ, 5 ʣʝʪ ˈ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ), ʪʨʠ ʛʦʜʘ ˈ ʥʘ ʉʝʚʝʨ-
ʥʦʤ ɸʛʨʘʭʘʥʝ, ʧʦ ʜʚʘ ʛʦʜʘ ˈ ʥʘ ʖʞʥʦʤ ɸʛʨʘʭʘʥʝ, ʥʘ ʊʝʤʠʨʛʦʡʩʢʠʭ ʠ ʊʫʨʘʣʠʥʩʢʠʭ 
ʦʟʸʨʘʭ; ʥʘʢʦʥʝʮ, ʯʠʙʠʩ ʙʳʣ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʚ ʦʜʠʥ ʟʠʤʥʠʡ ʩʝʟʦʥ ʥʘ ʄʘʥʳʯʩʢʠʭ ʠ 
ɸʯʠʢʦʣʴʩʢʠʭ ʦʟʸʨʘʭ, ʚ ʖʨʢʦʚʩʢʦʤ ʨʳʙʭʦʟʝ, ʚ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʝ, ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 
ʄʝʭʪʝʙ ʠ ʚ ɹʫʡʥʘʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. ɿʠʤʦʡ ʜʝʨʞʠʪʩʷ ʢʘʢ ʧʦʦʜʠʥʦʯʢʝ, ʪʘʢ ʠ ʛʨʫʧʧʘʤʠ 
ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʦʩʦʙʝʡ; ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʩʪʘʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʖʞʥʦʤ ɼʘ-
ʛʝʩʪʘʥʝ ˈ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) 100 ʠ 108 ʦʩ. ʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ 74 ʧʪʠʮʳ. 

ɿʦʣʦʪʠʩʪʘʷ ʨʞʘʥʢʘ Pluvialis apricaria (Linnaeus, 1758). ɺʠʜʠʤʦ, ʢʨʘʡʥʝ 
ʥʝʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ ʚʠʜ ʩ ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘ ʩʯʸʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʩʪʘʡ. ʅʘ ʤʝʩʪʘʭ 
ʟʠʤʦʚʢʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʦʙʰʠʨʥʳʭ ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʭ ʦʪʤʝʣʝʡ ʦʟʸʨ ʠ ʧʨʠʣʝʛʘʶ-
ʱʠʭ ʩʪʝʧʝʡ. ɺʧʝʨʚʳʝ ʟʦʣʦʪʠʩʪʳʝ ʨʞʘʥʢʠ ʦʪʤʝʯʝʥʳ ʚ 2023 ʛ., ʢʦʛʜʘ 23 ʷʥʚʘʨʷ 
ʩʪʘʷ ʠʟ 67 ʧʪʠʮ ʚʩʪʨʝʯʝʥʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɿʝʣʝʥʦʤʦʨʩʢʘ (ʄʘʥʘʩʩʢʦʝ ʚʟʤʦʨʴʝ),ʠ 
ʪʨʠ ʩʪʘʠ ʠʟ 43, 8 ʠ 99 ʧʪʠʮ ʦʪʜʳʭʘʣʠ ʥʘ ʙʝʨʝʛʘʭ ʦʟ. ɹʦʣʴʰʦʝ ʊʫʨʘʣʠ. ɺ 2025 ʛ. 9 
ʷʥʚʘʨʷ ʩʪʘʷ ʠʟ ʧʨʠʤʝʨʥʦ 300 ʦʩʦʙʝʡ ʚʥʦʚʴ ʜʝʨʞʘʣʘʩʴ ʥʘ ʦʪʤʝʣʷʭ ʦʟ. ɹʦʣʴʰʦʝ 
ʊʫʨʘʣʠ, ʘ 18 ʷʥʚʘʨʷ ʛʨʫʧʧʫ ʠʟ 55 ʧʪʠʮ ʥʘʙʣʶʜʘʣʠ ʫ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʩʪʘ ʚʩʪʨʝʯ ʢʫʣʠʢʦʚ ʚ ɼʘʛʝʩʪʘʥʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ,  
ʥʫʤʝʨʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʥʦʤʝʨʘʤ ʚ ʪʘʙʣ. 1. 

Figure 1. Meeting places of waders in Dagestan in winter the numbering  
of sites corresponds to their numbers in ʪable 1. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
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ʊʘʙʣʠʮʘ 1. ʄʝʩʪʘ ʚʩʪʨʝʯ ʢʫʣʠʢʦʚ ʚ ɼʘʛʝʩʪʘʥʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 
Table 1. Meeting places of waders in Dagestan in winter 

ˉˉ  ʄʝʩʪʦ / Place 

ʏʠʩʣʦ ʟʠʤʥʠʭ 
ʩʝʟʦʥʦʚ /  
Number  

 of winter  
seasons  

ʏʠʩʣʦ ʩʝʟʦʥʦʚ 
ʩ ʢʫʣʠʢʘʤʠ / 
Number of 

seasons with 
waders  

ʏʠʩʣʦ 
ʚʠʜʦʚ / 

Number of 
species  

ʏʠʩʣʦ 
ʦʩʦʙʝʡ / 

Number of 
birds  

1 ʄʘʥʳʯʩʢʠʝ ʦʟʸʨʘ 12 2 2 41 

2 ʂʠʟʠʢʝʡʩʢʠʝ ʦʟʸʨʘ 14 1 1 2 

3 ʂʠʟʣʷʨʩʢʠʡ ʟʘʣʠʚ 16 6 7 355 

4 ʖʨʢʦʚʩʢʠʡ ʨʳʙʭʦʟ 7 5 5 24 

5 ʂʘʨʘʢʦʣʴʩʢʠʝ ʦʟʸʨʘ 9 2 1 11 

6 ʂʨʘʡʥʦʚʩʢʦʝ ʚʟʤʦʨʴʝ 12 3 3 25 

7 ʉʝʚʝʨʥʳʡ ɸʛʨʘʭʘʥ 15 10 11 11810 

8 ɸʯʠʢʦʣʴʩʢʠʝ ʦʟʸʨʘ 12 2 4 17 

9 ʖʞʥʳʡ ɸʛʨʘʭʘʥ 13 6 3 31 

10 ʉʫʣʘʢʩʢʘʷ ʙʫʭʪʘ 17 14 9 350 

11 ʊʝʤʠʨʛʦʡʩʢʠʝ ʦʟʸʨʘ 12 8 4 104 

12 ʏʠʨʶʨʪʦʚʩʢʦʝ ʚʜʭʨ. 13 3 4 21 

13 ɹʫʡʥʘʢʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 6 1 1 1 

14 ɼʦʣʠʥʘ ʨ. ʐʫʨʘ-ʆʟʝʥʴ 21 5 4 10 

15 ʄʘʭʘʯʢʘʣʠʥʩʢʦʝ ʚʟʤʦʨʴʝ 16 5 2 67 

16 ʂʘʩʧʠʡʩʢʦʝ ʚʟʤʦʨʴʝ 2 1 2 7 

17 ʊʫʨʘʣʠʥʩʢʠʝ ʦʟʸʨʘ 18 12 12 674 

18 ʄʘʥʘʩʩʢʦʝ ʚʟʤʦʨʴʝ 11 1 1 67 

19 ʀʟʙʝʨʙʘʰʩʢʦʝ ʚʟʤʦʨʴʝ 12 2 3 31 

20 ʂʘʷʢʝʥʪʩʢʦʝ ʚʟʤʦʨʴʝ 13 4 3 8 

21 ʆʟ.ɸʜʞʠ (ʇʘʧʘʩ) 17 13 11 449 

22 ɼʝʨʙʝʥʪʩʢʦʝ ʚʟʤʦʨʴʝ 14 4 4 8 

23 ɼʝʣʴʪʘ ʠ ʫʩʪʴʝ ʨ. ʉʘʤʫʨ 21 19 12 481 
  ɺʩʝʛʦ 21 20 22 14594 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ʊʘʙʣʠʮʘ 2. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʫʣʠʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-
ʥʳʭ ʥʘ ʟʠʤʦʚʢʝ ʚ ɼʘʛʝʩʪʘʥʝ ʚ 2003ï2025 ʛʦʜʘʭ. 
Table 2. Species composition, years of observations and numbers of waders recorded during 
wintering in Dagestan in 2003ï2025. 

ˉˉ  ɺʠʜ / Species 

ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʡ (ʯʠʩʣʦ 
ʤʝʩʪ ʚʩʪʨʝʯ / ʯʠʩʣʦ ʦʩʦʙʝʡ) / 
Years of observations (number 

of meeting sites / number of 
individuals)  

ʏʠʩʣʦ 
ʣʝʪ / 

Number 
of years  

ʏʠʩʣʦ 
ʤʝʩʪ / 

Number 
of sites  

ʏʠʩʣʦ 
ʚʩʪʨʝʯ 

(%) / 
Number 
of meet-
ings (%)  

ʏʠʩʣʦ 
ʦʩʦʙʝʡ 

(%) /  
Number of 
individuals  

(%) 

1 ʍʦʜʫʣʦʯʥʠʢ 2024 (1/ 1) 1 1 
1 

(0,35) 
1 

(0,007) 

2 ʐʠʣʦʢʣʶʚʢʘ 

2003 (1/2), 2013 (1/300), 
2014 (2/64), 2018 (1/362), 
2019 (2/811), 2020 (1/45), 
2021 (1/2650), 2022, 
(2/3605), 2023 (2/712), 2024 
(2/78), 2025 (2/820) 

11 4 
17 
(6) 

9449 
(64,6) 
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ˉˉ  ɺʠʜ / Species 

ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʡ (ʯʠʩʣʦ 
ʤʝʩʪ ʚʩʪʨʝʯ / ʯʠʩʣʦ ʦʩʦʙʝʡ) / 
Years of observations (number 

of meeting sites / number of 
individuals)  

ʏʠʩʣʦ 
ʣʝʪ / 

Number 
of years  

ʏʠʩʣʦ 
ʤʝʩʪ / 

Number 
of sites  

ʏʠʩʣʦ 
ʚʩʪʨʝʯ 

(%) / 
Number 
of meet-
ings (%)  

ʏʠʩʣʦ 
ʦʩʦʙʝʡ 

(%) /  
Number of 
individuals  

(%) 

3 ʏʠʙʠʩ 

2003 (1/1), 2004 (1/6), 2005 
(1/1), 2006 (2/64), 2007 
(2/5), 2010 (1/32), 2017 
(2/5), 2018 (3/54), 2019 
(3/108), 2020 (1/17), 2021 
(1/32), 2022 (2/77), 2023 
(3/27), 2024 (2/7), 2025 
(2/141) 

15 12 
27 

(9,5) 
577 
(3,9) 

4 
ɿʦʣʦʪʠʩʪʘʷ 
ʨʞʘʥʢʘ 

2023 (2/217), 2025 (2/355) 2 3 
6 

(2,1) 
572 
(3,9) 

5 ɻʘʣʩʪʫʯʥʠʢ 
2003 (1/2), 2020 (1/28), 
2022 (1/4), 2023 (1/2), 2024 
(2/11), 2025 (1/1) 

6 5 
7 

(2,5) 
48 

(0,3) 

6 ʄʘʣʳʡ ʟʫʝʢ 2005 (2/8)/ 2018 (1/24) 2 3 
3 

(1,1) 
32 

(0,2) 

7 ʄʦʨʩʢʦʡ ʟʫʝʢ 2024 (1/7) 1 1 
1 

(0,35) 
7 

(0,05) 

8 ɺʘʣʴʜʰʥʝʧ 
2005 (1/2), 2006 (2/10), 
2008 (2/3), 2018 (2/2), 2023 
(3/4), 2024 (2/4), 2025 (1/1) 

7 7 
13 

(4,6) 
26 

(0,18) 

9 ɻʘʨʰʥʝʧ 2006 (1/2), 2023 (1/2) 2 2 
2 

(0,7) 
4 

(0,03) 

10 ɹʝʢʘʩ 

2003 (1/6), 2004 (7/42), 
2005 (6/63), 2006 (8/54), 
2007 (7/26), 2008 (1/3), 
2010 (2/41), 2012 (1/2), 
2014 (2/24), 2016 (1/30), 
2017 (1/20), 2018 (3/105), 
2019 (1/2), 2020 (6/55), 
2021 (6/35), 2022 (4/28), 
2023 (2/16), 2024 (4/16), 
2025 (5/43) 

19 19 
68 

(23,9) 
611 

(4,18) 

11 
ɹʦʣʴʰʦʡ ʚʝ-
ʨʝʪʝʥʥʠʢ 

2003 (1/9), 2004 (2/10), 
2008 (1/3), 2018 (1/17), 
2021 (1/668), 2022 (2/400), 
2023 (1/6) 2024 (2/7), 2025 
(1/1) 

9 5 
12 

(4,2) 
1121 
(7,66) 

12 
ɹʦʣʴʰʦʡ 
ʢʨʦʥʰʥʝʧ 

2004 (1/11), 2006 (1/1), 
2007 (2/9), 2013 (2/207), 
2014 (2/9), 2016 (1/3), 2017 
(1/28), 2018 (1/203), 2019 
(1/63), 2020 (2/116), 2021 
(3/531), 2022 (4/408), 2023 
(2/50), 2024 (4/99), 2025 
(3/16) 

15 8 
30 

(10,5) 
1754 

(11,99) 

13 ʑʸʛʦʣʴ 2019 (1/8), 2022 (1/9) 2 1 
2 

(0,7) 
17 

(0,12) 

14 ʊʨʘʚʥʠʢ 

2003 (1/2), 2014 (1/1), 2021 
(1/3), 2023 (1/1), 2024 
(4/19) 

5 5 
8 

(2,8) 
26 

(0,18) 
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ˉˉ  ɺʠʜ / Species 

ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʡ (ʯʠʩʣʦ 
ʤʝʩʪ ʚʩʪʨʝʯ / ʯʠʩʣʦ ʦʩʦʙʝʡ) / 
Years of observations (number 

of meeting sites / number of 
individuals)  

ʏʠʩʣʦ 
ʣʝʪ / 

Number 
of years  

ʏʠʩʣʦ 
ʤʝʩʪ / 

Number 
of sites  

ʏʠʩʣʦ 
ʚʩʪʨʝʯ 

(%) / 
Number 
of meet-
ings (%)  

ʏʠʩʣʦ 
ʦʩʦʙʝʡ 

(%) /  
Number of 
individuals  

(%) 

15 
ɹʦʣʴʰʦʡ 
ʫʣʠʪ 

2004 (1/1), 2019 (2/4), 2020 
(1/3), 2021 (2/4), 2022 (1/2), 
2023 (1/2), 2024 (2/8) 

7 5 
10 

(3,5) 
24 

(0,16) 

16 ʏʝʨʥʳʰ 

2003 (2/3), 2004 (5/9), 2005 
(5/26), 2006 (4/8), 2007 
(4/6), 2012 (1/2), 2014 (2/3), 
2016 (1/1), 2017 (1/2), 2018 
(3/10), 2019 (5/10), 2020 
(5/9), 2021 (4/9), 2022 (3/6), 
2023 (3/5), 2024 (6/9), 2025 
(3/13) 

17 18 
56 

(19,6) 
131 
(0,9) 

17 ʌʠʬʠ 2013 (1/1), 2019 (1/6) 2 2 
2 

(0,7) 
7 

(0,05) 

18 ʇʝʨʝʚʦʟʯʠʢ 2019 (1/2), 2024 (1/1) 2 2 
2 

(0,7) 
3 

(0,02) 

19 ʂʘʤʥʝʰʘʨʢʘ 2024 (1/2), 2025 (1/1) 2 2 
2 

(0,7) 
3 

(0,02) 

20 ʏʝʨʥʦʟʦʙʠʢ 
2005 (1/6), 2018 (2/61), 
2020 (2/32), 2021 (2/24), 
2022 (3/58), 2024 (3/36) 

6 9 
13 

(4,6) 
217 

(1,48) 

21 ʇʝʩʯʘʥʢʘ 2005 (1/1) 1 1 
1 

(0,35) 
1 

(0,007) 

22 ʊʫʨʫʭʪʘʥ 2018 (1/3), 2024 (1/1) 2 2 
2 

(0,7) 
4 

(0,03) 

 ɺʩʝʛʦ     285 
(100) 

14635 
(100) 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ɻʘʣʩʪʫʯʥʠʢ Charadrius hiaticula (Linnaeus, 1758). ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝ-
ʨʠʦʜ ʵʪʦʪ ʵʧʠʟʦʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʡ ʚʠʜ ʩʪʘʣ ʚʩʪʨʝʯʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ, ʚ 
ʮʝʣʦʤ ʧʨʦʜʦʣʞʘʷ ʦʩʪʘʚʘʪʴʩʷ ʨʝʜʢʠʤ. ʇʨʠʜʝʨʞʠʚʘʝʪʩʷ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ʩ ʭʦ-
ʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʧʝʩʯʘʥʳʤʠ ʢʦʩʘʤʠ. ʇʦʩʣʝ ʚʩʪʨʝʯʠ ʚ ʷʥʚʘʨʝ 2003 ʛ. ʜʚʫʭ ʧʪʠʮ ʚ 
ʜʝʣʴʪʝ ʨ. ʉʘʤʫʨ ʛʘʣʩʪʫʯʥʠʢʦʚ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʦʪʤʝʯʘʣʠ. ʅʦ ʥʘʯʠʥʘʷ ʩ 2020 ʛ. 
ʷʥʚʘʨʩʢʠʝ ʚʩʪʨʝʯʠ ʩʪʘʣʠ ʨʝʛʫʣʷʨʥʳʤʠ. ʉʪʘʷ ʠʟ 28 ʧʪʠʮ ʜʝʨʞʘʣʘʩʴ ʚ 2020 ʛ. ʥʘ 
ʉʝʚʝʨʥʦʤ ɸʛʨʘʭʘʥʝ. ɺ 2022 ʛ. ʛʨʫʧʧʘ ʠʟ 4 ʦʩʦʙʝʡ ʚʩʪʨʝʯʝʥʘ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝ-
ʞʴʝ ʫ ʛ. ʂʘʩʧʠʡʩʢʘ. ɺ 2023 ʛ. ʜʚʫʭ ʧʪʠʮ ʥʘʙʣʶʜʘʣʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ ʚ ʫʩʪʴʝ ʨʫʯʴ-
ʸʚ, ʚʧʘʜʘʶʱʠʭ ʚ ʤʦʨʝ. ɺ 2024 ʛ. ʛʘʣʩʪʫʯʥʠʢʠ ʦʪʤʝʯʝʥʳ ʚ ʜʚʫʭ ʪʦʯʢʘʭ: 9 ʦʩ. ʢʦʨ-
ʤʠʣʠʩʴ ʥʘ ʦʙʰʠʨʥʳʭ ʧʝʩʯʘʥʳʭ ʢʦʩʘʭ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʳ, ʜʚʝ ʧʪʠʮʳ ʚʩʪʨʝʯʝʥʳ ʥʘ 
ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʫ ɼʝʨʙʝʥʪʘ. ɺ 2025 ʛ. ʦʜʥʘ ʧʪʠʮʘ ʙʳʣʘ ʚʥʦʚʴ ʚʩʪʨʝʯʝʥʘ ʥʘ 
ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ. 

ʄʘʣʳʡ ʟʫʸʢ Charadrius dubius Scopoli, 1786. ʆʯʝʥʴ ʨʝʜʢʠʡ ʠ, ʚʠʜʠʤʦ, ʩʣʫ-
ʯʘʡʥʦ ʟʠʤʫʶʱʠʡ ʚʠʜ. ʀʟʚʝʩʪʥʦ ʚʩʝʛʦ ʪʨʠ ʚʩʪʨʝʯʠ, ʜʚʝ ʠʟ ʥʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 
2005 ʛ.: 6 ʧʪʠʮ ʜʝʨʞʘʣʠʩʴ ʥʘ ʊʫʨʘʣʠʥʩʢʠʭ ʦʟʸʨʘʭ ʠ ʝʱʸ ʜʚʫʭ ʥʘʙʣʶʜʘʣʠ ʥʘ ʦʟ. 
ɸʜʞʠ (ʇʘʧʘʩ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʘʣʳʝ ʟʫʡʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʣʠʰʴ ʚ 2018 ʛ., ʢʦʛʜʘ 
ʥʘ ʠʣʠʩʪʦʤ ʜʥʝ ʧʦʣʫʩʧʫʱʝʥʥʦʛʦ ʧʨʫʜʘ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ ʢʦʨʤʠʣʦʩʴ 24 ʧʪʠʮʳ.  

ʄʦʨʩʢʦʡ ʟʫʸʢ Charadrius alexandrines (Linnaeus, 1758). ʅʘ ʟʠʤʦʚʢʝ ʚ ɼʘʛʝ-
ʩʪʘʥʝ ʵʪʦʪ ʚʠʜ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʚ 2024 ʛ. ˈ ʛʨʫʧʧʘ ʠʟ 7 ʧʪʠʮ 21 ʷʥʚʘʨʷ ʢʦʨʤʠʣʘʩʴ 
ʥʘ ʦʙʰʠʨʥʳʭ ʧʝʩʯʘʥʳʭ ʢʦʩʘʭ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʳ. ʇʪʠʮʳ ʜʝʨʞʘʣʠʩʴ ʚʤʝʩʪʝ ʩ ʛʘʣ-
ʩʪʫʯʥʠʢʘʤʠ ʠ ʯʝʨʥʦʟʦʙʠʢʘʤʠ. 

https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8,_%D0%94%D0%B6%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B8_%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/1786_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5


ȴɛɖɆɓɆ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ Ɏ ɍɆɕɔɈɋɊɓɔɋ Ɋɋɑɔ. 202 6 . ȸɔɒ 7. ɷ 1 . 

Environment protection and nature reserve management. 202 6 . Vol . 7 . Ls . 1.  

 

66 

ɺʘʣʴʜʰʥʝʧ Scolopax rusticola Linnaeus, 1758. ʇʦ ʜʘʥʥʳʤ ʫʯʸʪʦʚ, ʵʪʦ ʨʝʜ-
ʢʠʡ, ʥʝʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ ʚʠʜ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚʘʣʴʜʰʥʝʧ, ʚʝʨʦʷʪʥʦ, ʥʝ ʪʘʢ ʨʝ-
ʜʦʢ, ʠ ʝʛʦ ʟʠʤʦʚʢʘ ʚ ɼʘʛʝʩʪʘʥʝ ʠʤʝʝʪ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʰ ʥʝʜʦʫʯʸʪ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʩʣʘʙʦ ʩʚʷʟʘʥ ʩ ʚʦʜʥʦ-
ʙʦʣʦʪʥʳʤʠ ʫʛʦʜʴʷʤʠ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʨʝʜʥʝ-ʟʠʤʥʠʝ ʫʯʸʪʳ. ɺ ʟʠʤ-
ʥʝʝ ʚʨʝʤʷ ʚʘʣʴʜʰʥʝʧ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-
ʩʪʴʶ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʧʦ ʦʧʫʰʢʘʤ ʣʝʩʦʚ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʚʥʠʥʥʦʡ, ʥʦ ʠ ʚ 
ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʟʘʯʘʩʪʫʶ ʟʠʤʦʡ ʦʪʩʫʪʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. 
ʇʦ ʣʝʩʥʳʤ ʩʢʣʦʥʘʤ ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʛʦʨʳ ʜʦ 1000 ʤ. ʋʢʘʟʘʥʥʫʶ ʩʧʝʮʠʬʠʢʫ ʚ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʯʠʩʣʦ ʥʘʰʠʭ ʨʝʛʠʩʪʨʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʊʘʢ, ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ ʧʪʠʮʳ ʦʪʤʝʯʝʥʳ 5 ʨʘʟ (ʚ 2008 ʛ. ʜʚʝ ʦʩʦ-
ʙʠ; ʚ 2018, 2023 ʠ 2025 ʛʛ. ˈ ʧʦ ʦʜʥʦʡ ʠ ʚ 2024 ʛ. ˈ ʪʨʠ). ɺ ʧʦʡʤʝ ʨ. ʐʫʨʘ-ʆʟʝʥʴ 
ʚʘʣʴʜʰʥʝʧʦʚ ʥʘʙʣʶʜʘʣʠ 3 ʨʘʟʘ (ʚ 2018 ʠ 2024 ʛʛ. ˈ ʧʦ ʦʜʥʦʡ ʧʪʠʮʝ ʠ ʚ 2023 ʛ. ˈ 
ʜʚʝ ʦʩʦʙʠ). ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʣʦʢʘʮʠʷʭ ʚʩʪʨʝʯʠ ʙʳʣʠ ʦʜʥʦʢʨʘʪʥʳʤʠ: ʚ 2005 ʛ. ʚ 
ʨʘʡʦʥʝ ʄʘʭʘʯʢʘʣʠʥʩʢʦʛʦ ʚʟʤʦʨʴʷ (1 ʧʪʠʮʘ), ʚ 2006 ʛ. ʫ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʳ (ʛʨʫʧʧʘ ʠʟ 
8 ʧʪʠʮ) ʠ ʫ ʏʠʨʶʨʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (2), ʚ 2008 ʛ. ʚ ʨʘʡʦʥʝ ɼʝʨʙʝʥʪʩʢʦʛʦ 
ʚʟʤʦʨʴʷ (1) ʠ ʚ 2023 ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɸʨʢʘʩ (1 ʧʪʠʮʘ). 

ɻʘʨʰʥʝʧ Lymnocryptes minimus (Br¿nnich, 1764). ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦ 
ʨʝʜʢʠʡ ʠ ʥʝʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ ʚʠʜ. ɿʘ ʧʝʨʠʦʜ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥ ʚʩʝʛʦ ʜʚʘʞʜʳ. ʇʦ ʜʚʝ ʧʪʠʮʳ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ 25 ʷʥʚʘʨʷ 2006 ʛ. ʥʘ ʧʦʙʝʨʝ-
ʞʴʝ ʏʠʨʶʨʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 19 ʷʥʚʘʨʷ 2023 ʛ. ʥʘ ʩʳʨʳʭ ʣʫʛʘʭ ʫʨʦʯʠʱʘ 
ʂʦʥʥʳʡ ʂʫʣʪʫʢ ʥʘ ʉʝʚʝʨʥʦʤ ɸʛʨʘʭʘʥʝ. ʉʣʦʞʥʦʩʪʠ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʛʘʨʰʥʝʧʘ ʚʦ 
ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʛʦ ʨʝ-
ʘʣʴʥʦʡ ʨʝʜʢʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʟʠʤʦʚʢʠ. 

ɹʝʢʘʩ Gallinago gallinago (Linnaeus, 1758). ʅʘʠʙʦʣʝʝ ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ 
(ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ 19 ʠʟ 21 ʩʝʟʦʥʘ ʥʘʙʣʶʜʝʥʠʡ) ʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʡ (ʦʪʤʝʯʝʥ ʚ 19 ʤʝʩʪʘʭ) ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʚʠʜ. ɺ ʮʝʣʦʤ ʤʘʣʦ-
ʯʠʩʣʝʥ ʠ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ˈ ʦʙʳʯʝʥ. ɼʣʷ ʢʦʨʤʸʞʢʠ ʠ ʦʪʜʳʭʘ ʧʨʝʜʧʦʯʠʪʘ-
ʝʪ ʚʣʘʞʥʳʝ ʣʫʛʘ ʧʦ ʦʢʨʘʠʥʘʤ ʦʟʸʨ, ʢʘʥʘʣʦʚ, ʘʨʪʝʟʠʘʥʦʚ, ʘ ʪʘʢʞʝ ʠʣʠʩʪʳʝ ʜʥʠʱʘ 
ʩʧʫʱʝʥʥʳʭ ʨʳʙʦʨʘʟʚʦʜʥʳʭ ʧʨʫʜʦʚ. ɺʩʪʨʝʯʘʝʪʩʷ ʦʥ ʠ ʥʘ ʧʨʠʤʦʨʩʢʠʭ ʣʫʛʘʭ. ɺ ʨʘʟ-
ʥʳʝ ʛʦʜʳ ʫʯʠʪʳʚʘʣʠ ʦʪ 2 ʜʦ 105 ʦʩʦʙʝʡ. ʏʘʱʝ ʜʝʨʞʠʪʩʷ ʧʦʦʜʠʥʦʯʢʝ ʠʣʠ ʛʨʫʧʧʘ-
ʤʠ ʧʦ 2ï3 ʦʩ., ʥʦ ʦʪʤʝʯʘʣʠ ʠ ʧʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʪʠʮ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ʊʨʘʜʠ-
ʮʠʦʥʥʳʤ ʤʝʩʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʦʚʦʡ ʟʠʤʦʚʢʠ ʙʝʢʘʩʘ ʷʚʣʷʶʪʩʷ ʧʨʫʜʳ ʚ ʜʝʣʴʪʝ 
ʉʘʤʫʨʘ. ɼʦ 2018 ʛ. ʙʝʢʘʩʦʚ ʦʯʝʥʴ ʨʝʜʢʦ ʥʘʙʣʶʜʘʣʠ ʩʝʚʝʨʥʝʝ ʨ. ʊʝʨʝʢ, ʦʜʥʘʢʦ ʚ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʘʤ ʦʥ ʪʘʢʞʝ ʩʪʘʣ ʟʠʤʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦ, ʚʧʣʦʪʴ ʜʦ ʩʝʚʝʨʥʦʡ ʛʨʘ-
ʥʠʮʳ ɼʘʛʝʩʪʘʥʘ. ʇʦ ʛʦʜʘʤ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ, ʥʦ ʚ ʮʝʣʦʤ, ʢʘʢ ʟʘ ʧʦʩʣʝʜʥʝʝ 
ʜʝʩʷʪʠʣʝʪʠʝ, ʪʘʢ ʠ ʟʘ ʧʨʝʜʳʜʫʱʝʝ, ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ. 

ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ Limosa limosa (Linnaeus, 1758). ʅʘ ʧʨʦʪʷʞʝʥʠʠ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ ʙʳʣ ʨʝʜʢʠʤ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʤ 
ʠ ʜʦʩʪʘʪʦʯʥʦ ʣʦʢʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʟʠʤʥʠʝ 
ʚʩʪʨʝʯʠ ʩʪʘʣʠ ʥʦʩʠʪʴ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ 2021 ʠ 2022 ʛʛ. ʙʦʣʴʰʦʡ ʚʝ-
ʨʝʪʝʥʥʠʢ ʙʳʣ ʜʘʞʝ ʦʙʳʯʝʥ ˈ ʫʯʪʝʥʦ 668 ʠ 400 ʦʩ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʥʦʚʥʳʤʠ 
ʤʝʩʪʘʤʠ ʟʠʤʦʚʢʠ ʩʣʫʞʘʪ ʤʝʣʢʦʚʦʜʴʷ ʟʘʣʠʚʘ ʂʘʨʘʤʫʨʟʘ ˈ 17 ʧʪʠʮ ʫʯʪʝʥʦ ʚ  
2017 ʛ., 668 ˈ ʚ 2021 ʛ., 331 ˈ ʚ 2022 ʛ. ʠ 5 ʦʩʦʙʝʡ ʚ 2024 ʛ.. ʊʘʢʞʝ ʚ ʪʝʯʝʥʠʝ ʯʝ-
ʪʳʨʸʭ ʟʠʤʥʠʭ ʩʝʟʦʥʦʚ ʧʪʠʮ ʦʪʤʝʯʘʣʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ ˈ ʧʦ 9 ʧʪʠʮ ʚ 2003 ʠ  
2004 ʛʛ., 3 ʠ 6 ˈ ʚ 2008 ʠ 2023 ʛʛ.. ɼʚʘʞʜʳ ʦʜʠʥʦʯʥʳʭ ʚʝʨʝʪʝʥʥʠʢʦʚ ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) ˈ ʚ 2004 ʠ 2025 ʛʛ., ʦʜʥʦʢʨʘʪʥʦ ˈ ʥʘ ʦʪʤʝʣʷʭ ʂʠʟʣʷʨ-
ʩʢʦʛʦ ʟʘʣʠʚʘ ˈ 69 ʧʪʠʮ ʚ 2022 ʛ., ʠ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʳ ˈ 2 ʧʪʠʮʳ ʚ 2024 ʛ. 

ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ Numenius arquata (Linnaeus, 1758). ʈʝʛʫʣʷʨʥʦ ʟʠʤʫʶ-
ʱʠʡ ʚʠʜ ʩʦ ʩʧʦʨʘʜʠʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʝʨʞʠʪʩʷ ʥʘ 
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ʦʙʰʠʨʥʳʭ ʤʝʣʢʦʚʦʜʴʷʭ ʠ ʦʪʤʝʣʷʭ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦ ʛʦʜʘʤ 
ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ. ɺ ʮʝʣʦʤ ʚʠʜ ʤʘʣʦʯʠʩʣʝʥʥʳʡ, ʦʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ 
ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʨʝʜʢʠʤ, ʪʘʢ ʠ ʦʙʳʯʥʳʤ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʢʦʛʜʘ ʢʨʦʥʰ-
ʥʝʧʳ ʦʪʤʝʯʘʶʪʩʷ ʝʞʝʛʦʜʥʦ, ʚ ʨʘʟʥʳʝ ʟʠʤʥʠʝ ʩʝʟʦʥʳ ʥʘʩʯʠʪʳʚʘʣʠ ʦʪ 3 (2016 ʛ.) 
ʜʦ 531 (2021 ʛ.) ʧʪʠʮʳ. ɺ ʧʨʝʜʳʜʫʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʵʪʠ ʢʫʣʠʢʠ ʟʠʤʦʚʘʣʠ ʤʝʥʝʝ 
ʨʝʛʫʣʷʨʥʦ ʠ ʩ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ˈ ʦʪ 1 (2006 ʛ.) ʜʦ 207 (2013 ʛ.) 
ʦʩʦʙʝʡ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ ʩʨʝʜʠ ʢʫʣʠʢʦʚ, ʢʦʪʦʨʳʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʝʨʞʠʪʩʷ 
ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ɼʘʛʝʩʪʘʥʘ. ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ ʠ ʚ 
ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʟʠʤʫʝʪ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʉʝʚʝʨʥʦʛʦ ɸʛʨʘʭʘʥʘ ˈ ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʣʩʷ 9 ʩʝʟʦʥʦʚ ʯʠʩʣʦʤ ʦʪ 2 ʜʦ 514 ʦʩ., ʩʢʦʧʣʝʥʠʝ ʠʟ 280 ʧʪʠʮ ʜʝʨʞʘʣʦʩʴ ʪʘʤ 
ʪʘʢʞʝ 20 ʜʝʢʘʙʨʷ 2017 ʛ. [15] ˈ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʳ ˈ 13 ʩʝʟʦʥʦʚ, 
ʦʪ 1 ʜʦ 64 ʦʩʦʙʝʡ. ɼʚʘʞʜʳ ʦʪʤʝʯʝʥ ʚ ʂʠʟʣʷʨʩʢʦʤ ʟʘʣʠʚʝ ˈ 9 ʧʪʠʮ ʚ 2021 ʛ. ʠ 3 ˈ 
ʚ 2025 ʛ.) ʠ ʥʘ ʂʨʘʡʥʦʚʩʢʦʤ ʚʟʤʦʨʴʝ ˈ 8 ʧʪʠʮ ʚ 2022 ʛ. ʠ 11 ˈ ʚ 2025 ʛ.). ʆʜʥʦ-
ʢʨʘʪʥʦ ʥʘʙʣʶʜʘʣʠ ʥʘ ɸʯʠʢʦʣʴʩʢʠʭ ʦʟʝʨʘʭ ˈ 1 ʧʪʠʮʘ ʚ 2024 ʛ., ʥʘ ʖʞʥʦʤ ɸʛʨʘ-
ʭʘʥʝ ˈ 6 ʧʪʠʮ ʚ 2022 ʛ., ʥʘ ʊʝʤʠʨʛʦʡʩʢʠʭ ˈ 6 ʧʪʠʮ ʚ 2007 ʛ., ʠ ʥʘ ʊʫʨʘʣʠʥʩʢʠʭ ˈ 
2 ʧʪʠʮʳ ʚ 2024 ʛ. ʦʟʸʨʘʭ. 

ʑʸʛʦʣʴ Tringa erythropus (Pallas, 1764). ʈʝʜʢʠʡ, ʵʧʠʟʦʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʡ 
ʚʠʜ. ɺʦ ʚʨʝʤʷ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʝʛʦ ʜʚʘʞʜʳ ʦʪʤʝʯʘʣʠ ʪʦʣʴʢʦ ʥʘ ʦʪʤʝʣʷʭ ʟʘ-
ʣʠʚʘ ʂʘʨʘʤʫʨʟʘ ˈ 8 ʧʪʠʮ 19 ʷʥʚʘʨʷ 2019 ʛ. ʠ 2 ʛʨʫʧʧʳ ʠʟ 6 ʠ 3 ʧʪʠʮ ˈ 15 ʷʥʚʘʨʷ 
2022 ʛ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʤ ʞʝ ʚ ʨʘʡʦʥʝ ʢʦʨʜʦʥʘ ʏʘʢʘʥʥʳʡ ʦʜʥʫ ʧʪʠʮʫ ʚʠʜʝʣʠ 24 ʜʝ-
ʢʘʙʨʷ 2013 ʛ. [16]. 

ʊʨʘʚʥʠʢ Tringa tetanus (Linnaeus, 1758). ʈʝʜʢʠʡ, ʠʟʨʝʜʢʘ ʟʠʤʫʶʱʠʡ ʚʠʜ ʩ 
ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ʇʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʰʸʣʩʷ ʥʘ 2024 ʛ., ʢʦʛʜʘ ʚ ʯʝ-
ʪʳʨʸʭ ʤʝʩʪʘʭ ʙʳʣʦ ʩʫʤʤʘʨʥʦ ʫʯʪʝʥʦ 19 ʦʩʦʙʝʡ; ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʛʨʫʧʧʘ ʠʟ 13 ʧʪʠʮ 
ʢʦʨʤʠʣʘʩʴ ʚʤʝʩʪʝ ʩ ʙʦʣʴʰʠʤʠ ʫʣʠʪʘʤʠ 23 ʷʥʚʘʨʷ ʥʘ ʦʪʤʝʣʷʭ ʦʟ. ɹʦʣʴʰʦʝ ʊʫʨʘ-
ʣʠ. ɺ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʪʨʘʚʥʠʢʦʚ ʦʪʤʝʯʘʣʠ ʣʠʰʴ ʦʜʥʦʢʨʘʪʥʦ ʧʦ 1ï3 ʦʩʦʙʝʡ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʜʚʝ ʧʪʠʮʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʧʨʫʜʘʭ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ 4 ʷʥʚʘʨʷ 
2003 ʛ., ʧʦ ʦʜʥʦʡ ˈ 28 ʷʥʚʘʨʷ 2014 ʛ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) ʠ 19 ʷʥʚʘʨʷ 2023 ʛ. ʚ ʟʘ-
ʣʠʚʝ ʂʘʨʘʤʫʨʟʘ ʠ ʪʨʠ ʦʩʦʙʠ ˈ 16 ʷʥʚʘʨʷ 2021 ʛ. ʥʘ ʦʪʤʝʣʷʭ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ. 

ɹʦʣʴʰʦʡ ʫʣʠʪ Tringa nebularia (Gunnerus, 1767). ʉʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʠʡ, 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʡ ʠ ʣʦʢʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ. ʇʨʠʜʝʨʞʠʚʘʝʪʩʷ 
ʤʝʣʢʦʚʦʜʠʡ ʠ ʦʪʤʝʣʝʡ ʤʦʨʩʢʠʭ ʟʘʣʠʚʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʸʤʦʚ. ʏʘʱʝ ʦʪʤʝʯʘʝʪ-
ʩʷ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ɼʘʛʝʩʪʘʥʘ, ʯʝʤ ʥʘ ʶʛʝ ʨʝʩʧʫʙʣʠʢʠ. ɼʦ 2019 ʛ. ʚʠʜ ʙʳʣ ʟʘ-
ʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʥʘʞʜʳ ˈ 3 ʷʥʚʘʨʷ 2004 ʛ. ʦʜʥʘ ʧʪʠʮʘ ʜʝʨʞʘʣʘʩʴ ʥʘ ʧʦ-
ʣʫʩʧʫʱʝʥʥʳʭ ʧʨʫʜʘʭ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ. ʅʘʯʠʥʘʷ ʩ 2019 ʛ. ʟʠʤʫʝʪ ʨʝʛʫʣʷʨʥʦ (ʥʝ 
ʙʳʣ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʚ 2025 ʛ.), ʥʦ ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʏʘʱʝ ʚʩʝʛʦ 
ʙʦʣʴʰʠʭ ʫʣʠʪʦʚ ʥʘʙʣʶʜʘʣʠ ʥʘ ʉʝʚʝʨʥʦʤ ɸʛʨʘʭʘʥʝ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ ʠ ʦʪʤʝʣʷʭ ʟʘ-
ʣʠʚʘ ʂʘʨʘʤʫʨʟʘ ˈ ʧʦ ʪʨʠ ʧʪʠʮʳ ʚ 2019, 2020 ʠ 2021 ʛʛ. ʠ ʜʚʫʭ ʦʩʦʙʝʡ ʚ 2023 ʛ. ʅʘ 
ʦʪʤʝʣʷʭ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ ʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 16 ʷʥʚʘʨʷ 2021 ʛ. (ʦʜʥʫ ʦʩ.) ʠ 18 
ʷʥʚʘʨʷ 2022 ʛ. (ʜʚʝ ʧʪʠʮʳ). ɻʨʫʧʧʘ ʠʟ 6 ʙʦʣʴʰʠʭ ʫʣʠʪʦʚ 23 ʷʥʚʘʨʷ 2024 ʛ. ʢʦʨʤʠ-
ʣʘʩʴ ʚʤʝʩʪʝ ʩ ʪʨʘʚʥʠʢʘʤʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʦʣʴʰʦʝ ʊʫʨʘʣʠ. ɺ ʖʞʥʦʤ ɼʘʛʝ-
ʩʪʘʥʝ, ʢʨʦʤʝ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʚʩʪʨʝʯʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ, ʜʚʘʞʜʳ ʦʪʤʝʯʘʣʠ ʥʘ ʦʟ. 
ɸʜʞʠ (ʇʘʧʘʩ) ˈ ʦʜʥʘ ʧʪʠʮʘ 27 ʷʥʚʘʨʷ 2019 ʛ. ʠ ʜʚʝ ˈ 15 ʷʥʚʘʨʷ 2024 ʛ. 

ʏʝʨʥʳʰ Tringa ochropus Linnaeus, 1758. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, 
ʥʦ ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʡ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʧʦ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝ-
ʩʪʘʥʘ ʚʠʜ. ʏʝʨʥʳʰʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 17 ʟʠʤʥʠʭ ʩʝʟʦʥʘʭ ʚ 18 ʤʝʩʪʘʭ, ʚʦ ʤʥʦʛʠʭ 
ʠʟ ʥʠʭ, ʥʝʦʜʥʦʢʨʘʪʥʦ). ɺ ʛʦʜʳ, ʢʦʛʜʘ ʯʝʨʥʳʰ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ, ʫʯʠʪʳʚʘʣʠ ʦʪ 1 ʜʦ 
26 ʦʩ. ʏʘʱʝ ʚʩʝʛʦ ʯʝʨʥʳʰʝʡ ʥʘʙʣʶʜʘʣʠ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ (14 ʟʠʤʥʠʭ ʩʝʟʦʥʦʚ) ʠ 
ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) (10 ʩʝʟʦʥʦʚ). ɺ ʦʩʥʦʚʥʦʤ ʜʝʨʞʠʪʩʷ ʧʦ 1ï3 ʦʩʦʙʠ, ʨʝʞʝ ˈ ʙʦ-
ʣʝʝ ʢʨʫʧʥʳʤʠ ʛʨʫʧʧʘʤʠ ʜʦ 14 ʧʪʠʮ. ɺ ʚʳʙʦʨʝ ʤʝʩʪ ʢʦʨʤʝʞʢʠ ʧʣʘʩʪʠʯʥʳ ʠ ʤʦʛʫʪ 

https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D1%81,_%D0%9F%D0%B5%D1%82%D0%B5%D1%80_%D0%A1%D0%B8%D0%BC%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/1764
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ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʥʘ ʥʝʟʘʤʝʨʟʰʠʭ ʢʘʥʘʣʘʭ, ʨʫʯʴʷʭ, ʧʨʫʜʘʭ, ʦʟʸʨʘʭ ʠ ʥʘ ʤʦʨʩʢʦʤ 
ʧʦʙʝʨʝʞʴʝ. 

ʌʠʬʠ Tringa glareola Linnaeus, 1758. ʆʯʝʥʴ ʨʝʜʢʠʡ, ʩʣʫʯʘʡʥʦ ʟʠʤʫʶʱʠʡ 
ʚʠʜ, ʦʪʤʝʯʝʥʥʳʡ ʥʘʤʠ ʚʩʝʛʦ ʜʚʘʞʜʳ. ʆʜʥʫ ʧʪʠʮʫ ʥʘʙʣʶʜʘʣʠ ʥʘ ʦʟ. ɹʦʣʴʰʦʝ ʊʫ-
ʨʘʣʠ 29 ʷʥʚʘʨʷ 2013 ʛ. ʠ ʛʨʫʧʧʫ ʠʟ 6 ʦʩʦʙʝʡ ˈ ʥʘ ʩʧʫʱʝʥʥʳʭ ʧʨʫʜʘʭ ʚ ʜʝʣʴʪʝ ʉʘ-
ʤʫʨʘ 24ï25 ʷʥʚʘʨʷ 2019 ʛ. ʄʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʦʜʥʦʛʦ ʢʫʣʠʢʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴ-
ʥʦ ʬʠʬʠ, ʦʪʤʝʪʠʣʠ ʪʘʢʞʝ 20 ʜʝʢʘʙʨʷ 2017 ʛ. ʚʦʟʣʝ ʢʦʨʜʦʥʘ ʏʘʢʘʥʥʳʡ ʥʘ ʉʝʚʝʨ-
ʥʦʤ ɸʛʨʘʭʘʥʝ [15]. 

ʇʝʨʝʚʦʟʯʠʢ Actitis hipoleucos (Linnaeus, 1758). ʆʯʝʥʴ ʨʝʜʢʠʡ, ʩʣʫʯʘʡʥʦ ʟʠ-
ʤʫʶʱʠʡ ʚʠʜ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʠʟʚʝʩʪʥʳ ʜʚʝ ʚʩʪʨʝʯʠ, ʦʪʤʝʯʝʥʥʳʝ ʚ 
ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ɺ 2019 ʛ. ʜʚʝ ʧʪʠʮʳ 15 ʷʥʚʘʨʷ ʜʝʨʞʘʣʠʩʴ ʥʘ ʢʘʥʘʣʝ ʚ 
ʖʨʢʦʚʩʢʦʤ ʨʳʙʭʦʟʝ. ɺ 2024 ʛ. ʦʜʠʥ ʧʝʨʝʚʦʟʯʠʢ ʚʩʪʨʝʯʝʥ 22 ʷʥʚʘʨʷ ʥʘ ʨ. ʐʫʨʘ-
ʆʟʝʥʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʘʨʭʘʥʘ ʉʘʨʳʢʫʤ. 

ʂʘʤʥʝʰʘʨʢʘ Arenaria interpres (Linnaeus, 1758). ɺʠʜ ʦʪʤʝʯʝʥ ʣʠʰʴ ʚ ʜʚʘ 
ʧʦʩʣʝʜʥʠʭ ʟʠʤʥʠʭ ʩʝʟʦʥʘ. ɺ 2024 ʛ. ʜʚʝ ʧʪʠʮʳ 15 ʷʥʚʘʨʷ ʜʝʨʞʘʣʠʩʴ ʥʘ ʦʙʥʘʞʠʚ-
ʰʠʭʩʷ ʤʦʨʩʢʠʭ ʩʢʘʣʠʩʪʳʭ ʛʨʷʜʘʭ ʫ ʛ. ʀʟʙʝʨʙʘʰ. ɺ 2025 ʛ. ʆʜʥʫ ʢʘʤʥʝʰʘʨʢʫ ʚʠʜʝ-
ʣʠ 18 ʷʥʚʘʨʷ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʦʙʥʘʞʝʥʠʷʭ ʂʘʷʢʝʥʪʩʢʦʛʦ ʚʟʤʦʨʴʷ. 

ʏʝʨʥʦʟʦʙʠʢ Calidris alpina (Linnaeus, 1758). ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ, ʥʦ ʜʦʚʦʣʴ-
ʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ. ʆʪʤʝʯʝʥ ʚ 9 ʪʦʯʢʘʭ ˈ ʦʪ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ 
ʜʦ ʜʝʣʴʪʳ ʉʘʤʫʨʘ. ɼʣʷ ʢʦʨʤʸʞʢʠ ʠ ʦʪʜʳʭʘ ʚʳʙʠʨʘʝʪ ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʝ ʦʪʤʝʣʠ 
ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʸʤʦʚ ʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʧʣʷʞʝʡ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ɼʦ 
2018 ʛ. ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʚʩʪʨʝʯʘ ˈ 5 ʷʥʚʘʨʷ 2005 ʛ. ʛʨʫʧʧʘ ʠʟ 6 ʧʪʠʮ ʜʝʨʞʘ-
ʣʘʩʴ ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ). ʉ 2018 ʛ. ʟʠʤʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʯʝʨʥʦʟʦʙʠʢʦʚ ʩʪʘʣʠ ʥʦ-
ʩʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʪʠʮʳ ʜʝʨʞʘʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʩʪʘʷʤʠ ʦʪ 3 
ʜʦ 60 ʦʩʦʙʝʡ. ʉʫʤʤʘʨʥʦ ʚ ʛʦʜʳ ʧʨʠʩʫʪʩʪʚʠʷ ʚʠʜʘ ʫʯʠʪʳʚʘʣʠ ʦʪ 24 ʜʦ 61 ʦʩʦʙʠ. 
ɿʘ ʧʦʩʣʝʜʥʠʝ 8 ʣʝʪ ʝʛʦ ʪʨʠʞʜʳ ʦʪʤʝʯʘʣʠ ʥʘ ʉʝʚʝʨʥʦʤ ɸʛʨʘʭʘʥʝ ʚ ʟʘʣʠʚʝ ʂʘʨʘ-
ʤʫʨʟʘ, ʧʦ ʜʚʘ ʨʘʟʘ ˈ ʚ ʉʫʣʘʢʩʢʦʡ ʙʫʭʪʝ ʠ ʥʘ ʦʟ. ɹʦʣʴʰʦʝ ʊʫʨʘʣʠ, ʠ ʧʦ ʦʜʥʦʤʫ 
ʨʘʟʫ ˈ ʥʘ ʦʪʤʝʣʷʭ ʂʦʯʫʙʝʝʚʩʢʦʡ ʙʦʨʦʟʜʠʥʳ ʚ ʂʠʟʣʷʨʩʢʦʤ ʟʘʣʠʚʝ, ʥʘ ʩʧʫʱʝʥʥʳʭ 
ʧʨʫʜʘʭ ʖʨʢʦʚʩʢʦʛʦ ʨʳʙʭʦʟʘ, ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʫ ʂʘʩʧʠʡʩʢʘ ʠ ʀʟʙʝʨʙʘʰʘ ʠ 
ʥʘ ʩʧʫʱʝʥʥʦʤ ʧʨʫʜʫ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ. 

ʇʝʩʯʘʥʢʘ Calidris alba (Pallas, 1764). ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ 
ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʩʪʨʝʯʘ ʚ 2005 ʛ., ʢʦʛʜʘ ʦʜʠʥʦʯʥʘʷ ʧʪʠʮʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 5 ʷʥʚʘʨʷ 
ʥʘ ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ). 

ʊʫʨʫʭʪʘʥ Philomachus pugnax (Linnaeus, 1758). ʂʨʘʡʥʝ ʨʝʜʢʠʡ ʠ ʩʣʫʯʘʡʥʦ 
ʟʠʤʫʶʱʠʡ ʚʠʜ. ʀʟʚʝʩʪʥʳ ʚʩʝʛʦ ʜʚʝ ʟʠʤʥʠʝ ʚʩʪʨʝʯʠ. ɺ 2018 ʛ. ʛʨʫʧʧʘ ʠʟ 3 ʪʫʨʫʭʪʘ-
ʥʦʚ 15 ʷʥʚʘʨʷ ʢʦʨʤʠʣʘʩʴ ʥʘ ʠʣʠʩʪʦʤ ʜʥʝ ʧʨʫʜʘ ʚ ʜʝʣʴʪʝ ʉʘʤʫʨʘ. ɺ 2024 ʛ. ʦʜʥʘ 
ʧʪʠʮʘ 23 ʷʥʚʘʨʷ ʜʝʨʞʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʪʨʘʚʥʠʢʘʤʠ ʠ ʙʦʣʴʰʠʤʠ ʫʣʠʪʘʤʠ ʥʘ ʦʪʤʝ-
ʣʷʭ ʦʟ. ɹʦʣʴʰʦʝ ʊʫʨʘʣʠ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʆʙʩʫʞʜʝʥʠʝ 
ʀʟ 23 ʚʠʜʦʚ ʢʫʣʠʢʦʚ, ʟʠʤʥʠʝ ʚʩʪʨʝʯʠ ʢʦʪʦʨʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ, ʜʦ ʥʘʯʘʣʘ ʚ 2003 ʛ. ʥʘʰʠʭ ʩʨʝʜʥʝʟʠʤʥʠʭ 
ʫʯʸʪʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʫʢʘʟʘʥʠʷ ʥʘ ʚʩʪʨʝʯʠ 14 ʚʠʜʦʚ ˈ ʰʠʣʦʢʣʶʚʢʠ, ʭʦʜʫʣʦʯ-
ʥʠʢʘ, ʯʠʙʠʩʘ, ʚʘʣʴʜʰʥʝʧʘ, ʛʘʨʰʥʝʧʘ, ʙʝʢʘʩʘ, ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ, ʩʨʝʜʥʝʛʦ 
ʢʨʦʥʰʥʝʧʘ Numenius phaeopus (Linnaeus, 1758), ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ, ʯʝʨʥʳʰʘ, 
ʧʝʨʝʚʦʟʯʠʢʘ, ʙʦʣʴʰʦʛʦ ʫʣʠʪʘ, ʪʨʘʚʥʠʢʘ, ʪʫʨʫʭʪʘʥʘ [1, 17ï20]. ʅʘʢʦʥʝʮ, ʚ ʩʚʦʜʢʝ 
ɺ.ʇ. ɹʝʣʠʢʘ [1] ʝʱʸ 4 ʚʠʜʘ (ʤʘʣʳʡ ʟʫʸʢ, ʱʸʛʦʣʴ, ʬʠʬʠ, ʯʝʨʥʦʟʦʙʠʢ) ʧʨʠʚʦʜʷʪʩʷ 
ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʘʰʠ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʫʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝ-
ʟʫʣʴʪʘʪʳ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ. ʅʘʤʠ ʚʦ ʚʨʝʤʷ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʦʪʤʝʯʝʥʳ 22 
ʚʠʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʠʩʦʢ ʜʦʩʪʦʚʝʨʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʠʤʫʶʱʠʭ ʚ ɼʘʛʝ-

https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D1%81,_%D0%9F%D0%B5%D1%82%D0%B5%D1%80_%D0%A1%D0%B8%D0%BC%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/1764
https://ru.wikipedia.org/wiki/Linnaeus
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758
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ʩʪʘʥʝ ʢʫʣʠʢʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʚ 2003ï2025 ʛʦʜʘʭ ʙʳʣ ʜʦ-
ʧʦʣʥʝʥ 9 ʚʠʜʘʤʠ ˈ ʟʦʣʦʪʠʩʪʦʡ ʨʞʘʥʢʦʡ, ʛʘʣʩʪʫʯʥʠʢʦʤ, ʤʘʣʳʤ ʠ ʤʦʨʩʢʠʤ ʟʫʡʢʘ-
ʤʠ, ʱʸʛʦʣʝʤ, ʬʠʬʠ, ʢʘʤʥʝʰʘʨʢʦʡ, ʯʝʨʥʦʟʦʙʠʢʦʤ ʠ ʧʝʩʯʘʥʢʦʡ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ, 
ʧʨʝʙʳʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʧʦʜʪʚʝʨʜʠʪʴ ˈ ʩʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ, ʢʦʪʦʨʳʡ 
(1 ʧʪʠʮʘ) ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʫʩʪʴʝ ʨ. ʉʘʤʫʨ ɺ.ʊ. ɹʫʪʴʝʚʳʤ ʚʦ ʚʨʝʤʷ ʟʠʤʥʠʭ ʵʢʩʧʝʜʠ-
ʮʠʡ ʚ 1987ï1990 ʛʛ. [17]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʚʩʝʭ ʮʠʪʠʨʦʚʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʧʨʠʚʦʜʷʪʩʷ ʩʣʠʰʢʦʤ 
ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʜʘʥʥʳʝ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʢʘʢ ʥʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʧʦʵʪʦʤʫ ʠʭ 
ʩʣʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ɺ ʧʨʠʚʦʜʠʤʦʤ ʥʠʞʝ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʳ ʥʘʰʠʭ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ.  

ʇʦ ʨʝʛʫʣʷʨʥʦʩʪʠ ʟʠʤʦʚʢʠ ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʥʘʤʠ ʚʠʜʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟ-
ʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʝ (ʦʪʤʝʯʘʣʠʩʴ ʚ ʙʦʣʝʝ 10 ʚʩʝʭ ʫʯʸʪʥʳʭ 
ʩʝʟʦʥʦʚ) ˈ 5 ʚʠʜʦʚ (ʰʠʣʦʢʣʶʚʢʘ, ʯʠʙʠʩ, ʙʝʢʘʩ, ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ ʠ ʯʝʨʥʳʰ), 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʝ (ʦʪʤʝʯʝʥʳ ʦʪ 5 ʜʦ 10 ʩʝʟʦʥʦʚ) ˈ 6 ʚʠʜʦʚ (ʛʘʣʩʪʫʯʥʠʢ, 
ʚʘʣʴʜʰʥʝʧ, ʙʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ, ʪʨʘʚʥʠʢ, ʙʦʣʴʰʦʡ ʫʣʠʪ ʠ ʯʝʨʥʦʟʦʙʠʢ) ʠ ʵʧʠʟʦ-
ʜʠʯʝʩʢʠ ʟʠʤʫʶʱʠʝ (ʦʪʤʝʯʝʥʳ ʚ 1ï4 ʩʝʟʦʥʘʭ) ˈ 11 ʚʠʜʦʚ (ʟʦʣʦʪʠʩʪʘʷ ʨʞʘʥʢʘ, ʤʘ-
ʣʳʡ ʟʫʸʢ, ʤʦʨʩʢʦʡ ʟʫʝʢ, ʢʘʤʥʝʰʘʨʢʘ, ʭʦʜʫʣʦʯʥʠʢ, ʬʠʬʠ, ʱʝʛʦʣʴ, ʧʝʨʝʚʦʟʯʠʢ, ʧʝʩ-
ʯʘʥʢʘ, ʪʫʨʫʭʪʘʥ ʠ ʛʘʨʰʥʝʧ). ʆʪʤʝʪʠʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʪʨʝʯ ʛʘʣʩʪʫʯʥʠʢʘ, 
ʙʦʣʴʰʦʛʦ ʫʣʠʪʘ ʠ ʯʝʨʥʦʟʦʙʠʢʘ, ʘ ʪʘʢʞʝ ʧʝʨʚʳʝ ʨʝʛʠʩʪʨʘʮʠʠ ʱʸʛʦʣʷ, ʧʝʨʝʚʦʟʯʠʢʘ 
ʠ ʪʫʨʫʭʪʘʥʘ ʧʨʦʠʟʦʰʣʠ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʟʠʤʦʡ ʚʧʝʨʚʳʝ 
ʦʪʤʝʯʝʥʳ ʟʦʣʦʪʠʩʪʘʷ ʨʞʘʥʢʘ, ʤʦʨʩʢʦʡ ʟʫʝʢ, ʢʘʤʥʝʰʘʨʢʘ ʠ ʭʦʜʫʣʦʯʥʠʢ. ʀʟ ʚʠʜʦʚ, 
ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʟʠʤʦʚʢʝ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ, ʧʦʟʜ-
ʥʝʝ ʥʝ ʚʩʪʨʝʯʝʥʘ ʣʠʰʴ ʩʣʫʯʘʡʥʦ ʟʠʤʦʚʘʚʰʘʷ ʧʝʩʯʘʥʢʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʚ 2003ï2025 ʛʛ. ʚʠʜʦʚ ʙʳʣʠ ʦʯʝʥʴ ʨʝʜʢʠ ʚ 
ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʫʯʠʪʳʚʘʣʠ ʤʝʥʝʝ 1 ʦʩʦʙʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ) ˈ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 
ʭʦʜʫʣʦʯʥʠʢ, ʤʦʨʩʢʦʡ ʟʫʸʢ, ʛʘʨʰʥʝʧ, ʱʸʛʦʣʴ, ʬʠʬʠ, ʧʝʨʝʚʦʟʯʠʢ, ʢʘʤʥʝʰʘʨʢʘ, ʧʝʩ-
ʯʘʥʢʘ, ʪʫʨʫʭʪʘʥ. ʂ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʠʭ (ʫʯʠʪʳʚʘʣʠ ʦʪ 1 ʜʦ 10 ʦʩʦʙʝʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 
ʩʝʟʦʥ) ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʛʘʣʩʪʫʯʥʠʢʘ, ʤʘʣʦʛʦ ʟʫʡʢʘ, ʚʘʣʴʜʰʥʝʧʘ, ʪʨʘʚʥʠʢʘ, ʙʦʣʴʰʦ-
ʛʦ ʫʣʠʪʘ, ʯʝʨʥʳʰʘ; ʢ ʢʘʪʝʛʦʨʠʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ (ʦʪ 10,1 ʜʦ 100 ʦʩʦʙʝʡ) ˈ ʯʠʙʠʩʘ, 
ʟʦʣʦʪʠʩʪʫʶ ʨʞʘʥʢʫ, ʙʝʢʘʩʘ, ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ, ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ, ʯʝʨʥʦ-
ʟʦʙʠʢʘ; ʦʙʳʯʥʳʤ ʟʠʤʫʶʱʠʤ ʚʠʜʦʤ (ʙʦʣʝʝ 100 ʦʩʦʙʝʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ) ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ ʣʠʰʴ ʰʠʣʦʢʣʶʚʢʫ. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʤʝʥʷʶʱʠʝʩʷ ʧʦ ʛʦʜʘʤ ʟʠʤʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʝʥʦʣʦ-
ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʨʦʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʸʤʘʭ) ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝ-
ʥʝʥʠʶ ʢʦʨʤʦʚʳʭ ʫʩʣʦʚʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʯʠʩʣʝʥʥʦʩʪʠ ʟʠʤʫʶʱʠʭ ʢʫʣʠʢʦʚ. ʉʨʝ-
ʜʠ ʨʝʛʫʣʷʨʥʦ ʟʠʤʫʶʱʠʭ ʚʠʜʦʚ, ʥʘʠʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʤʝʞʛʦʜʦʚʳʤ ʢʦʣʝʙʘʥʠʷʤ 
(ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ) ʚ ʛʦʜʳ ʧʨʠʩʫʪʩʪʚʠʷ ʙʳʣʘ ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʙʠʩʘ, ʙʝʢʘ-
ʩʘ ʠ ʯʝʨʥʳʰʘ. ɼʣʷ ʰʠʣʦʢʣʶʚʢʠ ʠ ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 
ʦʪʤʝʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʨʠʯʸʤ ʥʘʠʙʦʣʝʝ ʯʸʪʢʦ ʦʥ ʟʘʤʝʪʝʥ ʚ 
ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʯʪʸʥʥʳʭ ʟʘ ʦʜʠʥ ʩʝʟʦʥ ʢʫʣʠʢʦʚ ʠʟʤʝ-
ʥʠʣʘʩʴ ʩ 4ï508 (ʚ ʩʨʝʜʥʝʤ 109) ʦʩʦʙʝʡ ʚ 2003ï2014 ʛʛ. ʜʦ 34ï4597 (ʚ ʩʨʝʜʥʝʤ 
1354) ʦʩʦʙʝʡ ʚ 2016ï2025 ʛʛ. (ʩʤ. ʨʠʩ. 2ɸ). 

ʄʝʞʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʟʠʤʦʚʢʠ ʩʢʘʟʳʚʘʶʪʩʷ ʠ ʥʘ ʚʠʜʦʚʦʤ ʙʦʛʘʪ-
ʩʪʚʝ ʟʠʤʫʶʱʠʭ ʢʫʣʠʢʦʚ. ɺ 2003ï2014 ʛʛ. ʦʪʤʝʯʘʣʠ ʦʪ 2 ʜʦ 7 (ʚ ʩʨʝʜʥʝʤ 4,4) ʚʠʜʦʚ 
ʟʘ ʩʝʟʦʥ, ʘ ʚ 2016ï2025 ʛʛ. ˈ ʦʪ 3 ʜʦ 16 (ʚ ʩʨʝʜʥʝʤ 9,1) ʚʠʜʦʚ (ʩʤ. ʨʠʩ. 2ɹ). ʆʪ-
ʩʫʪʩʪʚʠʝ ʢʫʣʠʢʦʚ ʚ ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʘʭ ʚ 2015 ʛ. [13] ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 
ʩ ʪʝʤ, ʯʪʦ ʧʦʣʥʦʮʝʥʥʳʝ ʫʯʸʪʳ ʚ ʪʦʤ ʩʝʟʦʥʝ ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ ˈ ʙʳʣʠ ʦʙʩʣʝ-
ʜʦʚʘʥʳ ʪʦʣʴʢʦ ʬʝʜʝʨʘʣʴʥʳʝ ʆʆʇʊ (ʂʠʟʣʷʨʩʢʠʡ ʟʘʣʠʚ, ɸʛʨʘʭʘʥʩʢʠʡ ʠ ʉʘʤʫʨʩʢʠʡ 
ʟʘʢʘʟʥʠʢʠ) ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʯʝʤ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʫʪʸʤ ʦʙ-
ʣʸʪʦʚ ʥʘ ʩʘʤʦʣʸʪʝ ʠ ʥʝ ʚʩʝʛʜʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʘ ʦʩʦʙʝʡ (ɸ) ʠ ʯʠʩʣʘ ʚʠʜʦʚ (ɹ) ʢʫʣʠʢʦʚ ʚ ɼʘʛʝʩʪʘʥʝ ʚʦ ʚʨʝʤʷ 

ʩʨʝʜʥʝʟʠʤʥʠʭ ʫʯʸʪʦʚ ʚ 2003ï2025 ʛʛ. 
Figure 2.  Dynamics of the number of individuals (ɸ) and the number of species (ɹ) of waders 

in Dagestan during the middle-winter counts in 2003-2025. 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
 

ʇʦ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʟʠʤʫʶʱʠʭ ʚ ɼʘʛʝʩʪʘʥʝ ʢʫʣʠʢʦʚ ʚʳʜʝʣʷʣʩʷ ʉʝ-
ʚʝʨʥʳʡ ɸʛʨʘʭʘʥ (ʩʤ. ʪʘʙʣ. 1). ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʠʜʦʚʦʛʦ 
ʨʘʟʥʦʦʙʨʘʟʠʷ (11 ʚʠʜʦʚ) ʠ ʯʠʩʣʝʥʥʦʩʪʠ (11810 ʦʩʦʙʝʡ) ʩʫʤʤʘʨʥʦ ʟʘ 2003ï2025 
ʛʛ., ʧʠʢ ʧʨʠʰʸʣʩʷ ʥʘ 2022 ʛ., ʢʦʛʜʘ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʟʜʝʩʴ ʥʘʙʣʶʜʘʣʠ 4120 ʦʩʦʙʝʡ 
7 ʚʠʜʦʚ ʢʫʣʠʢʦʚ. ɺʘʞʥʳʤʠ ʤʝʩʪʘʤʠ ʟʠʤʦʚʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʠ 
ʪʘʢʞʝ ʊʫʨʘʣʠʥʩʢʠʝ ʦʟʝʨʘ (12 ʚʠʜʦʚ ʠ 674 ʦʩʦʙʠ), ʜʝʣʴʪʘ ʉʘʤʫʨʘ (12 ʚʠʜʦʚ ʠ 481 
ʦʩʦʙʴ), ʦʟ. ɸʜʞʠ (ʇʘʧʘʩ) (11 ʚʠʜʦʚ ʠ 449 ʦʩʦʙʝʡ), ʉʫʣʘʢʩʢʘʷ ʙʫʭʪʘ (9 ʚʠʜʦʚ ʠ 350 
ʦʩʦʙʝʡ) ʠ ʂʠʟʣʷʨʩʢʠʡ ʟʘʣʠʚ (7 ʚʠʜʦʚ ʠ 355 ʦʩʦʙʝʡ). 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʈʘʙʦʪʘ ʧʦ ʩʨʝʜʥʝʟʠʤʥʠʤ ʫʯʸʪʘʤ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠ ʦʢʦ-
ʣʦʚʦʜʥʳʭ ʧʪʠʮ ʚ ɼʘʛʝʩʪʘʥʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʦʚʘʣʘʩʴ Wetlands International 
(2003ï2008 ʛʛ.), ʌʅʀʎ çʆʭʦʪʘè (2013ï2025 ʛʛ.), ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ 
ʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉˉ 1022040700480-0-1.6.15 ʠ 1022061500263-4-
1.6.20 ʀʇʕʕ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ. ʆʩʥʦʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ 
ʥʘʰʝʡ ʨʘʙʦʪʝ ʦʢʘʟʳʚʘʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʧʝʢʪʦʨʘ ʌɻɹʋ çɻʦʩ-
ʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɼʘʛʝʩʪʘʥʩʢʠʡè. ʇʦʤʠʤʦ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʚ ʨʘʟʥʳʝ ʛʦ-
ʜʳ ʚ ʫʯʸʪʘʭ ʫʯʘʩʪʚʦʚʘʣʠ ʍ.ʅ. ʀʩʤʘʠʣʦʚ, ɸ.ʀ. ʄʘʮʳʥʘ, ɸ.ɻ. ʇʝʨʝʚʦʟʦʚ, 
ɸ.ɹ. ʇʭʠʪʠʢʦʚ, ʄ.ʉ. ʈʦʜʠʦʥʦʚ, ɺ.ɺ. ʈʦʤʘʥʦʚ, ɼ.ɻ. ʉʤʠʨʥʦʚ, ɸ.ɺ. ʉʦʣʦʭʘ ʠ ʄ.ɸ 
ʐʚʝʜʢʦ. ɺʳʨʘʞʘʝʤ ʠʩʢʨʝʥʥʶʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʚʩʝʤ ʫʢʘʟʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ 
ʣʠʮʘʤ. 
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Abstract. The analysis of available data on major cities in Tatarstan and the conducted 
research allowed us to identify the species composition and locations of wader concen-
trations during the autumn migration. The article presents current data on the distribu-
tion and behavior of waders in anthropogenically transformed habitats in the Republic of 
Tatarstan. The situation with waders in the city of Kazan and its immediate surroundings 
during the autumn migration is analyzed separately. 
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ɺʚʝʜʝʥʠʝ 
ʅʝʩʤʦʪʨʷ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʙʨʝʞʥʳʭ ʙʠʦʪʦʧʦʚ ʚ ʊʘ-

ʪʘʨʩʪʘʥʝ ʠ ʜʝʡʩʪʚʫʶʱʠʡ ʪʘʤ ʬʘʢʪʦʨ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʚʦʜʦʸʤʳ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʚʦʩ-
ʪʨʝʙʦʚʘʥʥʳʤʠ ʫ ʢʫʣʠʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʪʘʢʠʭ ʢʨʫʧ-
ʥʳʭ ʛʦʨʦʜʦʚ ʊʘʪʘʨʩʪʘʥʘ, ʢʘʢ ʂʘʟʘʥʴ, ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ɽʣʘʙʫʛʘ ʠ ʅʠʞʥʝʢʘʤʩʢ 
ʚ 2002ï2021 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 21 ʚʠʜʘ ʢʫʣʠʢʦʚ, 7 ʠʟ ʢʦʪʦʨʳʭ ʛʥʝʟʜʷʪʩʷ,  
13 ˈ ʧʨʦʣʸʪʥʳʝ, 1 ˈ ʟʘʣʸʪʥʳʡ [1]. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2020ï2025 ʛʛ. 
ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʧʝʩʯʘʥʳʝ ʥʘʩʳʧʠ ʚ ʘʢʚʘʪʦʨʠʠ ɺʦʣʛʠ ʚ ʧʦʩʸʣʢʝ ɿʘʡʤʠʱʝ,  
ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʉʘʨʘʡ-ʏʝʢʫʨʯʘ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɸʪʘʙʘʝʚʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʙʳʚʘʥʠʝ ʝʱʸ 8 ʚʠʜʦʚ ʢʫʣʠʢʦʚ [3].  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 
ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʊʘʪʘʨʩʪʘʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 2002ï2025 ʛʛ. [1, 2]. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʠʦʜ ʩ 5 ʩʝʥʪʷʙʨʷ ʧʦ 5 ʦʢʪʷʙʨʷ 2025 ʛ. ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʂʘʟʘʥʴ 
ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʧʨʦʚʝʜʝʥʦ 11 ʤʘʨʰʨʫʪʥʳʭ ʫʯʸʪʦʚ ʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʣʦʩʝ. 
ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʧʦ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʢ ʂʘʟʘʥʢʘ ʠ ɺʦʣʛʘ 
ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 21 ʢʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ 2002ï2025 ʛʛ. ʚ ʊʘʪʘʨʩʪʘʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʙʳʚʘʥʠʝ 29 
ʚʠʜʦʚ ʢʫʣʠʢʦʚ (ʩʤ. ʪʘʙʣ. 1), ʠʟ ʥʠʭ 21 ˈ ʧʨʦʣʸʪʥʳʝ, 7 ˈ ʛʥʝʟʜʷʪʩʷ, ʘ ʦʜʠʥ ˈ ʰʠ-
ʣʦʢʣʶʚʢʘ Recurvirostra avosetta (Linnaeus, 1758) ˈ ʟʘʣʸʪʥʳʡ [1]. ɻʥʝʟʜʷʱʠʭʩʷ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ ʢʫʣʠʢʦʚ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ ʚ ʧʝʨʠʦʜʳ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʡ. 
ɹʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ Numenius arquata (Linnaeus, 1758) ʠ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ 
Limosa limosa (Linnaeus, 1758) ʚʠʜʝʣʠ ʪʦʣʴʢʦ ʥʘ ʦʢʨʘʠʥʘʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʠ ʧʘʩʪʙʠʱʘʭ [2]. 

 
ʊʘʙʣʠʮʘ 1. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʫʣʠʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, 2002-2025 ʛʛ. 
Table 1 . Species composition of waders in the Republic of Tatarstan, 2002-2025. 

ɺʠʜ / Species ʉʪʘʪʫʩ ʀʩʪʦʯʥʠʢ 

1.ʂʫʣʠʢ-ʩʦʨʦʢʘ Haematopus ostralegus (Linnaeus, 1758) ʛʥʝʟʜʠʪʩʷ [2] 

2.ʐʠʣʦʢʣʶʚʢʘ Recurvirostra avosetta (Linnaeus, 1758) ʟʘʣʸʪ [1] 

3.ʏʠʙʠʩ Vanellus vanellus (Linnaeus, 1758) ʛʥʝʟʜʠʪʩʷ [2] 

4.ɿʦʣʦʪʠʩʪʘʷ ʨʞʘʥʢʘ Pluvialis apricaria (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

5.ʊʫʣʝʩ Pluvialis squatarola (Linnaeus, 1758) ʧʨʦʣʸʪ [3] 

6.ɻʘʣʩʪʫʯʥʠʢ Charadrius hiaticula (Linnaeus, 1758) ʧʨʦʣʸʪ [3] 

7.ʄʘʣʳʡ ʟʫʝʢ Charadrius dubius (Scopoli, 1786) ʛʥʝʟʜʠʪʩʷ [2] 

8.ɺʘʣʴʜʰʥʝʧ Scolopax rusticola (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

9.ɻʘʨʰʥʝʧ Lymnocryptes minimus (Br¿nnich, 1764) ʧʨʦʣʸʪ [2] 
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10.ɹʝʢʘʩ Gallinago gallinago (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

11.ɼʫʧʝʣʴ Gallinago media (Latham, 1787) ʧʨʦʣʸʪ [2] 

12.ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ Limosa limosa (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

13.ʄʘʣʳʡ ʚʝʨʝʪʝʥʥʠʢ Limosa lapponica (Linnaeus, 1758) ʧʨʦʣʸʪ [3] 

14.ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ Numenius arquata (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

15.ʊʨʘʚʥʠʢ Tringa totanus (Linnaeus, 1758) ʛʥʝʟʜʠʪʩʷ [2] 

16.ʇʦʨʫʯʝʡʥʠʢ Tringa stagnatilis (Bechstein, 1803) ʧʨʦʣʸʪ [2] 

17.ɹʦʣʴʰʦʡ ʫʣʠʪ Tringa nebularia (Gunnerus, 1767) ʧʨʦʣʸʪ [2] 

18.ʏʝʨʥʳʰ Tringa ochropus (Linnaeus, 1758) ʛʥʝʟʜʠʪʩʷ [2] 

19.ʌʠʬʠ Tringa glareola (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

20.ʇʝʨʝʚʦʟʯʠʢ Actitis hypoleucos (Linnaeus, 1758) ʛʥʝʟʜʠʪʩʷ [2] 

21.ʄʦʨʦʜʫʥʢʘ Xenus cinereus (G¿ldenstªdt, 1775) ʛʥʝʟʜʠʪʩʷ [2] 

22.ʂʨʫʛʣʦʥʦʩʳʡ ʧʣʘʚʫʥʯʠʢ Phalaropus lobatus (Linnaeus, 
1758) 

ʧʨʦʣʸʪ [3] 

23.ʂʫʣʠʢ-ʚʦʨʦʙʝʡ Calidris minuta (Leisler, 1812) ʧʨʦʣʸʪ [2] 

24.ɹʝʣʦʭʚʦʩʪʳʡ ʧʝʩʦʯʥʠʢ Calidris temminckii (Leisler, 1812) ʧʨʦʣʸʪ [3] 

25.ʂʨʘʩʥʦʟʦʙʠʢ Calidris ferruginea (Pontoppidan, 1763) ʧʨʦʣʸʪ [3] 

26.ʏʝʨʥʦʟʦʙʠʢ Calidris alpina (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

27.ʇʝʩʯʘʥʢʘ Calidris alba (Pallas, 1764) ʧʨʦʣʸʪ [3] 

28.ʊʫʨʫʭʪʘʥ Philomachus pugnax (Linnaeus, 1758) ʧʨʦʣʸʪ [2] 

29.ɻʨʷʟʦʚʠʢ Calidris falcinellus (Pontoppidan, 1763) ʧʨʦʣʸʪ [3] 

 
ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 

 
ʉ ʥʘʯʘʣʘ ʩʝʥʪʷʙʨʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ 2025 ʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ 

ʤʘʨʰʨʫʪʥʳʭ ʫʯʸʪʦʚ ʥʘ ʧʷʪʠ ʫʯʘʩʪʢʘʭ ʨʝʢ ɺʦʣʛʘ ʠ ʂʘʟʘʥʢʘ ʚ ʧʨʝʜʝʣʘʭ ʛ. ʂʘʟʘʥʠ 
(ʩʤ. ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʫʯʘʩʪʢʦʚ, 05.09ï05.10.2025.  
Figure 1.  Location of monitoring sites, 05.09ï05.10.2025. Source:  

Figure compiled by the authors 
ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʦʚ. 
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ʋʯʘʩʪʦʢ ˉ 1 ˈ ʫʯʘʩʪʦʢ ʨ. ʂʘʟʘʥʢʠ ʦʪ ʂʠʨʦʚʩʢʦʡ ʜʘʤʙʳ ʜʦ ʧʨʦʩʧʝʢʪʘ ʗʤʘ-
ʰʝʚʘ ʚ ʦʩʥʦʚʥʦʤ ʩ ʦʩʚʦʝʥʥʳʤ ʧʦʙʝʨʝʞʴʝʤ ʠ ʥʝʙʦʣʴʰʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʥʝʦʩʚʦ-
ʝʥʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʙʝʨʝʛʘ, ʥʘʧʨʠʤʝʨ ʫ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ çʈʫʩʩʢʦ-ʅʝʤʝʮʢʘʷ 
ʐʚʝʡʮʘʨʠʷè. ɺʩʝʛʦ ʦʪʤʝʯʝʥʦ 5 ʚʠʜʦʚ ʢʫʣʠʢʦʚ: ʛʘʣʩʪʫʯʥʠʢ, ʢʫʣʠʢ-ʚʦʨʦʙʝʡ, ʙʝʣʦ-
ʭʚʦʩʪʳʡ ʧʝʩʦʯʥʠʢ, ʧʝʨʝʚʦʟʯʠʢ, ʪʫʨʫʭʪʘʥ. ʇʪʠʮʳ ʜʝʨʞʘʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ 
(ʛʘʣʩʪʫʯʥʠʢ ï 4 ʦʩʦʙʝʡ, ʢʫʣʠʢ-ʚʦʨʦʙʝʡ ï 10, ʙʝʣʦʭʚʦʩʪʳʡ ʧʝʩʦʯʥʠʢ ʠ ʧʝʨʝʚʦʟʯʠʢ ï 
ʧʦ 2 ʦʩʦʙʠ) ʥʘ ʧʝʩʯʘʥʦʤ ʙʝʨʝʛʫ ʠ ʧʨʠʙʨʝʞʥʳʭ ʢʦʩʘʭ ʧʦ ʩʦʩʝʜʩʪʚʫ ʩ ʯʘʡʢʘʤʠ. 
ɽʜʠʥʩʪʚʝʥʥʳʡ ʦʪʤʝʯʝʥʥʳʡ ʤʦʣʦʜʦʡ ʪʫʨʫʭʪʘʥ ʚʸʣ ʩʝʙʷ ʥʝʦʙʳʯʥʦ: ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʧʣʦʪʥʫʶ ʧʦʜʭʦʜʠʣ ʢ ʨʳʙʘʢʘʤ, ʙʫʜʪʦ ʚʳʧʨʘʰʠʚʘʷ ʢʦʨʤ, ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʣʝʪʘʣ ʚ 
ʩʪʘʝ ʛʦʣʫʙʝʡ. 

ʋʯʘʩʪʦʢ ˉ 2 ˈ ʧ-ʦʚ ʃʦʢʦʤʦʪʠʚ ʠ ʦ-ʚ ɺʦʨʦʥʠʡ ʂʫʩʪ ʚ ʫʩʪʴʝ ʂʘʟʘʥʢʠ ʩ ʧʝʩ-
ʯʘʥʳʤʠ, ʤʝʩʪʘʤʠ ʟʘʨʦʩʰʠʤʠ ʪʨʘʚʦʡ ʙʝʨʝʛʘʤʠ. ʅʘ ʦʩʪʨʦʚʝ ʦʪʤʝʯʝʥʳ 3 ʛʘʣʩʪʫʯʥʠ-
ʢʘ ʠ ʩʪʘʡʢʘ ʠʟ 10 ʣʝʪʷʱʠʭ ʯʝʨʥʦʟʦʙʠʢʦʚ. 

ʋʯʘʩʪʦʢ ˉ3 ˈ ʠʟʣʫʯʠʥʘ ʨ. ʂʘʟʘʥʢʠ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚʩʣʝʜʩʪʚʠʝ ʟʘʩʪʨʦʡʢʠ 
ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʂʫʣʠʢʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʋʯʘʩʪʦʢ ˉ4 ˈ ʧʝʩʯʘʥʳʡ ʙʝʨʝʛ ɺʦʣʛʠ ʫ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ çɼʫʙʢʠè; ʦʪʤʝʯʝ-
ʥʳ ʪʦʣʴʢʦ ʩʣʝʜʳ ʢʫʣʠʢʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʘʣʩʪʫʯʥʠʢʘ. 

ʋʯʘʩʪʦʢ ˉ 5 ˈ ʚʦʜʦʸʤʳ ʩʨʝʜʠ ʧʝʩʯʘʥʳʭ ʥʘʩʳʧʝʡ ʫ ʧ. ɿʘʡʤʠʱʝ. ʂʫʣʠʢʦʚ 
ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʩʦ ʩʣʝʜʘʤʠ. ʆʜʥʘ ʠʟ ʛʨʫʧʧ ʩʣʝʜʦʚ, 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʭʦʜʫʣʦʯʥʠʢʫ. ʆʩʪʘʣʴʥʳʝ, ʚʝʨʦʷʪʥʦ, ʦʩʪʘʚʣʝʥʳ 
ʧʝʨʝʚʦʟʯʠʢʦʤ ʠʣʠ ʧʝʩʦʯʥʠʢʘʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʩʝʱʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʸʤʦʚ 

ʢʫʣʠʢʘʤʠ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʧʨʦʣʸʪʥʳʭ 
ʢʫʣʠʢʦʚ ʤʝʩʪʦʤ ʚ ʂʘʟʘʥʠ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ ʨ. ʂʘʟʘʥʢʠ, ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʫʩʪʴʶ. 
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Abstract . Study of southward migration of waders took place in the area of mouth of 
Bolshaya Vorovskaya River in 2014ï2025. Registration of flying past flocks of waders 
was one of the direction of our investigations. It was important for species, which usually 
almost do not stopped on the mudflats ï Pacific Golden Plover, Greenshank, Gray Tat-
tler, Wood Sandpiper, Terek Sandpiper, Common Sandpiper, Far-eastern Curlew. 
Graphs of migration based for average counting data of 2014ï2025 submitted. 
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ɺʚʝʜʝʥʠʝ 
ɺʧʝʨʚʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʯʸʪʳ ʧʨʦʣʝʪʘʶʱʠʭ ʤʠʤʦ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʧʫʥʢʪʘ 

ʢʫʣʠʢʦʚ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʡ 
ʩʪʘʪʴʠ ʚ 2002 ʠ 2003 ʛʛ. ʚ ʫʩʪʴʝ ʨ. ʇʝʥʞʠʥʘ, ʇʝʥʞʠʥʩʢʘʷ ʛʫʙʘ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ. 
ʈʘʙʦʪʳ ʦʭʚʘʪʠʣʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʝʨʠʦʜʘ ʤʠʛʨʘʮʠʠ ˈ ʩ ʥʘʯʘʣʘ ʠʶʣʷ ʜʦ ʥʘʯʘʣʘ 
ʩʝʥʪʷʙʨʷ. ɺ ʪʦʤ ʯʠʩʣʝ ʦʥʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ ʤʠʛʨʘʮʠʠ ʠ ʝʸ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ ʚʠʜʦʚ, ʦʙʳʯʥʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ ʥʘ ʛʨʷʟʝʚʳʭ ʦʪʤʝʣʷʭ 
[1ï4]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ ʩʪʘʣʠ ʧʨʦʜʦʣʞʝʥʠʝʤ ʵʪʠʭ ʨʘ-
ʙʦʪ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʘʚʪʦʨʘʤ, ʧʦʜʦʙʥʳʝ ʫʯʸʪʳ ʣʝʪʷʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ 
ʩʫʪʦʢ, ʢʫʣʠʢʦʚ ʥʠʢʪʦ ʙʦʣʝʝ ʥʝ ʚʳʧʦʣʥʷʝʪ ʥʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʥʠ ʚ ʤʠʨʝ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 
ʀʟʫʯʝʥʠʝ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ ʢʫʣʠʢʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʚʳʧʦʣʥʷʣʦʩʴ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚ 2014ï2025 ʛʛ. ɺ ʥʝʢʦʪʦʨʳʝ 
ʛʦʜʳ ʚ ʨʘʙʦʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʨʦʩʩʠʡʩʢʠʝ ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʢʦʣʣʝʛʠ ʠʟ ɺʝʣʠʢʦ-
ʙʨʠʪʘʥʠʠ, ʗʧʦʥʠʠ ʠ ʂʠʪʘʷ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ ʂʘʤɻʋ ʠʤ. ɺʠʪʫʩʘ ɹʝʨʠʥʛʘ ʠ ʀʚɻʋ. 
ʇʦʣʝʚʦʡ ʣʘʛʝʨʴ ʠ ʧʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʟ ʩ. ʋʩʪʴʝʚʦʛʦ ʉʦʙʦʣʝʚ-
ʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʥʘ ʤʦʨʩʢʦʡ ʢʦʩʝ, ʦʪʜʝʣʷʶʱʝʡ ʶʞʥʫʶ ʯʘʩʪʴ ʧʨʠ-
ʫʩʪʴʝʚʦʛʦ ʣʠʤʘʥʘ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ ʦʪ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (54Ü11 ʩ. ʰ.; 155Ü49' 
ʚ. ʜ.). ʃʠʤʘʥ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 40 ʢʤ ʠ ʰʠʨʠʥʫ 0,5ï1,5 ʢʤ.  

ʈʘʙʦʪʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ˈ ʫʯʸʪʳ 
ʧʪʠʮ, ʢʦʨʤʷʱʠʭʩʷ ʥʘ ʧʝʩʯʘʥʦ-ʛʨʷʟʝʚʳʭ ʦʪʤʝʣʷʭ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʣʠʤʘʥʘ ʜʣʠʥʥʦʡ 
ʦʢʦʣʦ 5 ʢʤ. ɺʩʝʛʦ ʚ 2014ï2020 ʛʛ. ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 198 ʫʯʸʪʦʚ. ɺʳʧʦʣʥʷʣʦʩʴ 
ʢʦʣʴʮʝʚʘʥʠʝ ʠ ʤʝʯʝʥʠʝ ʢʫʣʠʢʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʧʦʡʤʘʥʦ ʦʢʦʣʦ 17 ʪʳʩ. 
ʧʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʛʠʩʪʨʘʮʠʷ ʢʫʣʠʢʦʚ ʩ ʤʝʪʢʘʤʠ, ʧʨʠʢʨʝʧʣʸʥʥʳʤʠ ʢ ʥʠʤ ʚ ʜʨʫʛʠʭ 
ʨʝʛʠʦʥʘʭ ʠ ʩʪʨʘʥʘʭ [1ï3]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʫʯʸʪ ʢʫʣʠʢʦʚ, ʧʨʦʣʝʪʘ-
ʶʱʠʭ ʨʘʡʦʥ ʨʘʙʦʪʳ ʚ ʦʩʥʦʚʥʦʤ ʙʝʟ ʦʩʪʘʥʦʚʢʠ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʧʦʯʪʠ ʥʝ ʠʩʧʦʣʴ-
ʟʫʶʪ ʛʨʷʟʝʚʳʝ ʠ ʧʝʩʯʘʥʳʝ ʦʪʤʝʣʠ ʥʘ ʧʨʠʫʩʪʴʝʚʦʤ ʣʠʤʘʥʝ ʜʣʷ ʦʪʜʳʭʘ ʠ ʢʦʨʤʝʞ-
ʢʠ. ʆʥʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʥʘ ʙʝʨʝʛʘʭ ʨʝʢ, 
ʪʨʘʚʷʥʳʭ ʙʦʣʦʪʘʭ ʣʠʙʦ ʚ ʷʛʦʜʥʳʭ ʪʫʥʜʨʘʭ. 

ʕʪʠ ʚʠʜʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʦʪʤʝʣʷʭ ʣʠʙʦ ʙʝʨʝʛʘʭ ʣʠʤʘʥʘ ʝʜʠʥʠʯʥʳʤʠ 
ʦʩʦʙʷʤʠ, ʣʠʙʦ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ ʤʠʛʨʘʮʠʦʥʥʦʡ ʘʢ-
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ʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʫʯʸʪ ʧʨʦʣʝʪʘʶʱʠʭ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 
ʇʦʣʫʯʠʪʴ ʘʜʝʢʚʘʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʪʘʢʠʤ ʫʯʸʪʘʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. 
ʆʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳ ʠ ʪʦʯʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʯʸʪʘʤʠ ʥʘ ʦʪʤʝʣʷʭ. ɼʘʞʝ ʚ 
ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʟʘʤʝʪʠʪʴ ʥʝʙʦʣʴʰʫʶ ʧʨʦʣʝʪʘʶʱʫʶ ʩʪʘʡʢʫ ʠ ʧʦʜʩʯʠʪʘʪʴ 
ʯʠʩʣʦ ʧʪʠʮ ʚ ʥʝʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʠʚ ʠʭ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʙʳʚʘʝʪ ʩʣʦʞʥʦ. 
ʇʦʵʪʦʤʫ ʫʯʸʪ ʚʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʛʦʣʦʩʘʤ. ʈʝʘʣʴʥʦʝ ʯʠʩʣʦ ʧʨʦʣʝʪʝʚʰʠʭ 
ʧʪʠʮ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʯʠʩʣʦ ʫʯʪʸʥʥʳʭ. ʕʪʦ ʩʪʘʥʦʚʠʣʦʩʴ ʧʦʥʷʪʥʦ, ʢʦʛʜʘ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʷʤ ʫʜʘʚʘʣʦʩʴ ʫʚʠʜʝʪʴ ʠ ʪʦʯʥʦ ʧʦʜʩʯʠʪʘʪʴ ʧʪʠʮ ʚ ʩʪʘʷʭ ʫʞʝ ʧʦʩʣʝ ʪʦʛʦ, 
ʢʘʢ ʙʳʣʘ ʩʜʝʣʘʥʘ ʦʮʝʥʢʘ ʠʭ ʯʠʩʣʘ ʧʦ ʛʦʣʦʩʘʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ, ʥʦ ʧʦʣʫʯʠʪʴ ʧʦʜʦʙ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʨʠʚʦʜʠʤʳʝ ʚ 
ʩʪʘʪʴʝ ʛʨʘʬʠʢʠ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʨʝʜʥʝʥʠʷ ʫʯʸʪʥʳʭ ʜʘʥʥʳʭ ʟʘ ʥʝʩʢʦʣʴʢʦ 
ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʇʨʦʣʝʪʝʚʰʠʭ ʩʠʙʠʨʩʢʠʭ ʧʝʧʝʣʴʥʳʭ ʫʣʠʪʦʚ Heteroscelus brevipes (Vieillot, 

1816) ʟʘ ʘʚʛʫʩʪ ʫʯʪʝʥʦ ʜʦ 480 ʦʩʦʙʝʡ, ʤʦʨʦʜʫʥʦʢ Xenus cinereus (G¿ldenstªdt, 
1775) ˈ ʜʦ 230, ʬʠʬʠ Tringa glareola Linnaeus, 1758 ˈ ʜʦ 180, ʙʦʣʴʰʠʭ ʫʣʠʪʦʚ 
Tringa nebularia (Gunnerus, 1767) ˈ ʜʦ 170, ʧʝʨʝʚʦʟʯʠʢʦʚ Actitis hypoleucos 
(Linnaeus, 1758) ˈ ʜʦ 110, ʙʫʨʦʢʨʳʣʳʭ ʨʞʘʥʦʢ (Pluvialis fulva (Gmelin, 1789) ˈ ʜʦ 
80, ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʢʨʦʥʰʥʝʧʦʚ (Numenius madagascariensis (Linnaeus, 1766) ˈ 
ʜʦ 80, ʪʫʣʝʩʦʚ (Pluvialis squatarola (Linnaeus, 1758) ˈ ʜʦ 40 ʦʩʦʙʝʡ. ɺʦ ʤʥʦʛʠʭ 
ʩʣʫʯʘʷʭ, ʧʨʦʣʝʪʘʶʱʠʭ ʢʫʣʠʢʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʧʦ ʛʦʣʦʩʫ, ʜʝʣʘʷ ʧʨʠ ʵʪʦʤ 
ʤʠʥʠʤʘʣʴʥʳʝ ʦʮʝʥʢʠ. ɺʝʩʪʠ ʫʯʝʪ ʚʩʝ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʣʴʥʦʝ ʯʠʩʣʦ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʚ ʨʘʡʦʥʝ ʧʨʦʚʦʜʠʤʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʪʠʮ ʵʪʠʭ ʚʠʜʦʚ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ.  

ɹʫʨʦʢʨʳʣʘʷ ʨʞʘʥʢʘ ï ʦʙʳʯʥʳʡ ʧʨʦʣʸʪʥʳʡ ʚʠʜ, ʚ ʧʝʨʠʦʜ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʠ-
ʛʨʘʮʠʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʫʭʠʭ ʷʛʦʜʥʳʭ ʪʫʥʜʨʘʭ. ʆʪʤʝʯʝʥʳ ʥʝʙʦʣʴ-
ʰʠʝ ʩʪʘʡʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʘʚʛʫʩʪʘ (ʩʤ. ʨʠʩ. 1). ʅʘ ʂʘʤʯʘʪʢʝ 
ʧʨʦʣʸʪ ʙʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʚ ʪʝʯʝʥʠʝ ʩʝʥʪʷʙʨʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʙʫʨʦʢʨʳʣʦʡ ʨʞʘʥʢʠ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ, 

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure 1.  Migration activity of Pacific Golden Plover in the mouth of Bolshaya Vorovskaya  

River, average data for 2014ï2025. 
 

ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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ɹʦʣʴʰʦʡ ʫʣʠʪ ʣʝʪʠʪ ʥʘ ʶʛ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝ-
ʨʝʛʘ ʧʦʦʜʠʥʦʯʢʝ ʠ ʤʝʣʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʠʛʨʘʮʠʠ ʧʨʦʭʦʜʠʪ ʚʦ ʚʪʦ-
ʨʦʡ ʧʦʣʦʚʠʥʝ ʘʚʛʫʩʪʘ. ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʫʜʘʚʘʣʦʩʴ ʫʯʠʪʳʚʘʪʴ ʜʝʩʷʪʢʠ ʧʪʠʮ:  
40 ʦʩʦʙʝʡ 24 ʘʚʛʫʩʪʘ 2014 ʛ., 58 ʦʩʦʙʝʡ 23 ʘʚʛʫʩʪʘ 2016 ʛ., 43 ʦʩʦʙʠ 16 ʘʚʛʫʩʪʘ 
2017 ʛ., 45 ʦʩʦʙʝʡ 22 ʘʚʛʫʩʪʘ 2018 ʛ. (ʩʤ. ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʙʦʣʴʰʦʛʦ ʫʣʠʪʘ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ, 

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure 2.  Migration activity of Greenshank in the mouth of Bolshaya Vorovskaya River,  

average data for 2014ï2025. 
 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 

 
ʌʠʬʠ ʧʨʦʣʝʪʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʦʯʥʳʝ ʯʘʩʳ. ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ-

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʪʠʮ, ʚʝʨʦʷʪʥʦ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ, ʤʠʛʨʠʨʫʝʪ ʚ ʩʝʨʝʜʠʥʝ ʠʶʣʷ. ɿʘ-
ʪʝʤ, ʧʦʩʣʝ ʧʝʨʝʨʳʚʘ, ʩ ʢʦʥʮʘ I ʧʦ ʥʘʯʘʣʦ III ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʧʨʦʭʦʜʠʪ ʦʩʥʦʚʥʘʷ 
ʯʘʩʪʴ ʤʠʛʨʘʮʠʠ ʤʦʣʦʜʸʞʠ (ʩʤ. ʨʠʩ. 3), ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʠ ʚ ʩʝʥʪʷʙʨʝ ʵʪʦʪ ʚʠʜ ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

 

 
ʈʠʩʫʥʦʢ 3. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʬʠʬʠ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ,  

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure  3. Migration activity of Wood Sandpiper in the mouth of Bolshaya Vorovskaya River, 

average data for 2014ï2025. 
 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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ʋ ʩʠʙʠʨʩʢʦʛʦ ʧʝʧʝʣʴʥʦʛʦ ʫʣʠʪʘ ʙʦʣʴʰʠʥʩʪʚʦ ʧʪʠʮ ʧʨʦʣʝʪʘʣʦ ʚʦ ʚʪʦʨʦʡ ʧʦ-
ʣʦʚʠʥʝ ʠʶʣʷ, ʚʝʨʦʷʪʥʦ ʵʪʦ ʙʳʣʠ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ. ɺ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʤʠʛʨʠʨʫʶʪ ʤʦ-
ʣʦʜʳʝ, ʠʭ ʙʳʣʦ ʚ ʮʝʣʦʤ ʤʝʥʴʰʝ (ʩʤ. ʨʠʩ. 4). ɿʘʤʝʪʥʦʝ ʯʠʩʣʦ ʵʪʠʭ ʢʫʣʠʢʦʚ ʧʨʦ-
ʜʦʣʞʘʣʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʚ ʪʝʯʝʥʠʝ ʩʝʥʪʷʙʨʷ. 

 

 
ʈʠʩʫʥʦʢ 4. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʩʠʙʠʨʩʢʦʛʦ ʧʝʧʝʣʴʥʦʛʦ ʫʣʠʪʘ ʚ ʫʩʪʴʝ  

ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ, ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure 4.   Migration activity of Grey Tattler in the mouth of Bolshaya Vorovskaya River,  

average data for 2014ï2025. 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 

 
ʇʝʨʝʚʦʟʯʠʢ ʪʘʢʞʝ ʧʨʦʣʝʪʘʝʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʦʯʥʳʝ ʯʘʩʳ. ʂʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʂʘʤʯʘʪʢʠ, ʤʠʛʨʘʮʠʷ ʩʪʘʨʪʫʝʪ ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʪʝʤʥʦʪʳ, ʘ 
ʩʨʝʜʠ ʥʦʯʠ ʛʦʣʦʩʘ ʣʝʪʷʱʠʭ ʧʪʠʮ ʩʣʳʰʥʳ ʨʝʜʢʦ. ʇʦ ʩʨʝʜʥʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘ-
ʟʘʪʝʣʷʤ, ʫ ʧʝʨʝʚʦʟʯʠʢʘ ʦʪʤʝʪʝʥʳ 2 ʤʠʛʨʘʮʠʦʥʥʳʭ ʚʦʣʥʳ (ʩʤ. ʨʠʩ. 5). ʇʝʨʚʳʡ 
ʤʘʢʩʠʤʫʤ ʙʳʚʘʝʪ ʩ ʩʝʨʝʜʠʥʳ III ʜʝʢʘʜʳ ʠʶʣʷ ʜʦ ʩʝʨʝʜʠʥʳ I ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ. ɺʝ-
ʨʦʷʪʥʦ, ʚ ʵʪʦ ʚʨʝʤʷ ʤʠʛʨʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ. ɺʪʦʨʦʡ ʧʠʢ 
ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ III ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ, ʢʦʛʜʘ ʣʝʪʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʣʦʜʳʝ 
ʧʝʨʝʚʦʟʯʠʢʠ. ɺ ʩʝʥʪʷʙʨʝ ʟʘʤʝʪʥʦʡ ʤʠʛʨʘʮʠʠ ʫʞʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

  

 
ʈʠʩʫʥʦʢ 5. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʧʝʨʝʚʦʟʯʠʢʘ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ,  

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure  5. Migration activity of Common Sandpiper in the mouth of Bolshaya Vorovskaya River, 

average data for 2014ï2025. 
 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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ʄʦʨʦʜʫʥʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʥʦ ʤʠʛʨʠʨʫʶʱʠʤ ʚʠʜʘʤ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 
ʚʟʨʦʩʣʳʝ ʧʪʠʮʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʪʷʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʣʷ, ʘ ʘʢʪʠʚʥʘʷ 
ʤʠʛʨʘʮʠʷ ʤʦʣʦʜʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ IïII ʜʝʢʘʜʘʭ ʘʚʛʫʩʪʘ (ʩʤ. ʨʠʩ. 6). ɺ ʩʝʥʪʷʙʨʝ ʵʪʦʪ 
ʚʠʜ ʦʪʤʝʯʘʝʪʩʷ ʨʝʜʢʦ. 

 

 
ʈʠʩʫʥʦʢ 6. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʤʦʨʦʜʫʥʢʠ ʚ ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ,  

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure  6. Migration activity of Terek Sandpiper in the mouth of Bolshaya Vorovskaya River, 

average data for 2014ï2025. 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʢʨʦʥʰʥʝʧʦʚ ˈ ʜʦ 16ï18 ʧʘʨ ˈ 
ʛʥʝʟʜʠʪʩʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʟʘʙʦʣʦʯʝʥʥʦʡ ʪʫʥʜʨʳ ʥʘʧʨʦʪʠʚ 
ʧʫʥʢʪʘ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʢ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʵʪʠ ʧʪʠʮʳ, ʢʘʢ ʚʟʨʦʩ-
ʣʳʝ, ʪʘʢ ʠ ʤʦʣʦʜʳʝ, ʫʞʝ ʦʪʣʝʪʘʶʪ. ʄʳ ʦʪʤʝʯʘʝʤ ʥʝ ʠʥʪʝʥʩʠʚʥʫʶ, ʥʦ ʟʘʤʝʪʥʫʶ 
ʪʨʘʥʟʠʪʥʫʶ ʤʠʛʨʘʮʠʶ ʵʪʦʛʦ ʚʠʜʘ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ I ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ (ʩʤ. ʨʠʩ. 
7). ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʢʨʦʥʰʥʝʧʳ ʣʝʪʷʪ ʦʙʳʯʥʦ ʛʨʫʧʧʘʤʠ ʧʦ 2ï4, ʨʝʜʢʦ ˈʜʦ 6 
ʦʩʦʙʝʡ. ʉʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚʟʨʦʩʣʳʝ, ʪʘʢ ʠ ʤʦʣʦʜʳʝ ʧʪʠʮʳ, ʦʥʠ ʨʘʟʣʠ-
ʯʘʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʧʦ ʛʦʣʦʩʫ. ʆʯʝʥʴ ʧʦʭʦʞʝ, ʯʪʦ ʤʠʛʨʘʮʠʷ ʧʨʦʭʦʜʠʪ ʩʝʤʝʡ-
ʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʫ ʚʩʝʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʢʨʦʥʰʥʝʧʦʚ, 
ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʫʣʠʢʦʚ, ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʦʝ ˈ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ. 
ɿʘʤʝʪʠʤ, ʯʪʦ ʙʝʨʝʛ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʧʦʣʫʦʩʪʨʦʚʘ ʠʜʸʪ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. 

 

 
ʈʠʩʫʥʦʢ 7. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʢʨʦʥʰʥʝʧʘ ʚ ʫʩʪʴʝ  

ʨ. ɹʦʣʴʰʦʡ ɺʦʨʦʚʩʢʦʡ, ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 2014ï2025 ʛʛ. 
Figure 6.  Migration activity of Far-eastern Curlew in the mouth of Bolshaya Vorovskaya River, 

average data for 2014ï2025. 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 
ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ ʦʮʝʥʢʠ ʯʠʩʣʘ ʧʨʦʣʝʪʝʚʰʠʭ ʙʝʢʘ-

ʩʦʚ Gallinago gallinago (Linnaeus, 1758) ʠ ʜʣʠʥʥʦʧʘʣʳʭ ʧʝʩʦʯʥʠʢʦʚ Calidris 
subminuta (Middendorff, 1853). ʄʠʛʨʘʮʠʷ ʵʪʠʭ ʚʠʜʦʚ ʧʨʦʭʦʜʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 
ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʠʥʦʛʜʘ ʧʨʦʣʸʪ ʙʳʚʘʝʪ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 
ʥʦʯʠ. ʇʪʠʮʳ ʫʣʝʪʘʶʪ ʚ ʤʦʨʝ ʚ ʩʪʦʨʦʥʫ ʉʘʭʘʣʠʥʘ. ɺ ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʤʠʛʨʘ-
ʮʠʷ ʜʣʠʥʥʦʧʘʣʳʭ ʧʝʩʦʯʥʠʢʦʚ ʙʳʚʘʝʪ ʦʯʝʥʴ ʘʢʪʠʚʥʦʡ ʠ ʠʜʸʪ ʚʩʶ ʥʦʯʴ. ɺ ʧʨʝʜʝʣʘʭ 
ʩʣʳʰʠʤʦʩʪʠ ʦʪ ʥʘʰʝʛʦ ʣʘʛʝʨʷ (ʥʝ ʙʦʣʝʝ 100 ʤ, ʪʘʢ ʢʘʢ ʛʦʣʦʩ ʫ ʵʪʦʛʦ ʚʠʜʘ ʪʠʭʠʡ) ʚ 
ʩʫʤʤʝ ʟʘ ʥʦʯʴ ʠʥʦʛʜʘ ʧʨʦʣʝʪʘʶʪ ʩʦʪʥʠ ʧʪʠʮ. 

ʄʠʛʨʘʮʠʷ ʩʨʝʜʥʝʛʦ ʢʨʦʥʰʥʝʧʘ Numenius phaeopus (Linnaeus, 1758) ʚ ʠʩ-
ʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ ʠʤʝʝʪ ʦʩʦʙʳʡ ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʢʦʥʮʝ ʠʶʣʷ ï 
ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʘʚʛʫʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʪʠʭ ʢʫʣʠʢʦʚ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʷʛʦʜ-
ʥʳʭ ʪʫʥʜʨʘʭ ʢ ʟʘʧʘʜʫ ʦʪ ʥʘʰʝʛʦ ʣʘʛʝʨʷ ʚ ʧʨʝʜʝʣʘʭ 5-ʢʠʣʦʤʝʪʨʦʚʦʡ ʧʦʣʦʩʳ ʦʪ ʙʝ-
ʨʝʛʘ ʤʦʨʷ. ʂʦʛʜʘ ʦʪʣʠʚʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʩʨʝʜʥʠʝ ʢʨʦʥʰʥʝʧʳ 
ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʩʯʘʥʦ-ʛʨʷʟʝʚʳʝ ʦʪʤʝʣʠ ʢʘʢ ʤʝʩʪʦ ʥʦʯʸʚʢʠ. ɺ ʪʘʢʦʝ ʚʨʝʤʷ, 
ʧʨʘʚʜʘ ʥʝ ʝʞʝʛʦʜʥʦ, ʚ ʥʘʰ ʫʯʸʪ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʧʦʧʘʜʘʣʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ 
ʧʪʠʮ ʵʪʦʛʦ ʚʠʜʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʨʦʥʰʥʝʧʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʥʘ 
ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʘʷ ʪʨʘʥʟʠʪʥʘʷ ʤʠʛʨʘʮʠʷ, ʢʦʛʜʘ ʩʪʘʠ ʣʝʪʷʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦ-
ʪʝ ʚ ʶʞʥʦʤ (ʚʜʦʣʴ ʙʝʨʝʛʘ ʤʦʨʷ) ʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ (ʚ ʩʪʦʨʦʥʫ ʉʘʭʘʣʠʥʘ) ʥʘʧʨʘʚ-
ʣʝʥʠʷʭ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʧʨʦʣʸʪ ʧʨʦʭʦʜʠʣ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ 
ʩʫʪʦʢ, ʚ ʜʨʫʛʠʝ ˈ ʜʥʸʤ. ɺ ʧʠʢ ʧʨʦʣʸʪʘ ʩʪʘʠ ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʦʩʦʙʝʡ. 
ʉʘʤʘʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ 
25 ʘʚʛʫʩʪʘ 2014 ʛ., ʢʦʛʜʘ ʟʘ 5 ʯ ʧʨʦʣʝʪʝʣʦ ʙʦʣʝʝ 28 ʪʳʩ. ʩʨʝʜʥʠʭ ʢʨʦʥʰʥʝʧʦʚ. 
ʇʪʠʮʳ ʣʝʪʝʣʠ ʙʦʣʴʰʠʤʠ ʩʪʘʷʤʠ, ʢʘʞʜʘʷ ʠʟ 30 ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʪʘʡ ʚʢʣʶʯʘʣʘ 
ʦʪ 500 ʜʦ 1100 ʧʪʠʮ [1ï3]. 
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Abstract.  The protection of the Common Ringed Plover (Charadrius hiaticula L.) popu-

lation on the Baltic Sea coast in the Kaliningrad region is being discussed. The species' 

nesting sites are degrading under the influence of natural and anthropogenic factors.  

Effective protection measures have not been developed yet. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʩʚʦʝʥʠʷ ʧʦʙʝ-

ʨʝʞʴʷ. ʊʦʪʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʤʝʥʷʝʪʩʷ 

ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʧʪʠʮ. ʆʜʥʠʤ ʠʟ ʥʝʚʦʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʛʘʣʩʪʫʯʥʠʢ 

ʉharadrius hiaticula L. ˈ ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ ʧʨʠʙʨʝʞʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʋʞʝ ʩ 30-ʭ ʛʦʜʦʚ ʍʍ ʚ. ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ, ʥʘ ʦʩʪʨʦʚʘʭ ʤʦʨʩʢʦʛʦ ʢʘʥʘʣʘ, ʚ ʫʩʪʴʝ ʨ. ʇʨʝʛʦʣʠ, ʚ ʜʝʣʴʪʝ 

ʨ. ʅʝʤʘʥ [1]. ʄʥʦʛʦʣʝʪʥʠʝ ʩʠʩʪʝʤʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʠʤʝʶʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʚʠʜʘ ʥʘ ʯʘʩʪʠ ʛʝʨʤʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɺʦʩʪʦʯʥʘʷ 

ʇʨʫʩʩʠʷ, ʩʪʘʚʰʝʡ ʧʦʟʜʥʝʝ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʴʶ ʈʌ. 

ɻʘʣʩʪʫʯʥʠʢ ʢʘʢ ʨʝʜʢʠʡ ʚʠʜ ʠ ʙʠʦʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʠʭ ʧʣʷʞʝʡ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʝ ʨʘʟ ʧʨʠʚʣʝʢʘʣ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ 

ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ [2ï11]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʍʍ ʚ. 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʠʩʢʫ ʥʦʚʳʭ ʤʝʩʪ ʛʥʝʟ-

ʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ, ʘ ʩ 2011 ʧʦ 2025 ʛ. ʧʨʦʚʦʜʠʣʠ ʩʠʩʪʝʤʥʳʡ ʝʞʝʛʦʜʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʚʦ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʜʦʚ, ʟʘʥʝʩʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ [8, 12]. ʇʨʠ ʪʦʪʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ 

(ʤʦʨʩʢʠʭ ʧʣʷʞʝʡ, ʦʩʪʨʦʚʦʚ ʚ ʟʘʣʠʚʘʭ ʠ ʨʫʩʣʘʭ ʨʝʢ, ʧʨʠʙʨʝʞʥʳʭ ʣʫʛʦʚ ʩ ʨʝʜʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ) ʧʨʦʚʦʜʠʣʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʛʥʸʟʜ, ʚʳʚʦʜʢʦʚ ʠ ʙʝʩʧʦʢʦʷʱʠʭʩʷ ʧʘʨ 

ʩ ʨʝʘʢʮʠʝʡ ʦʪʚʦʜʘ ʦʪ ʛʥʝʟʜʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝ-

ʥʠʠ ʩʦʩʪʦʷʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʨʝʛʠʦʥʝ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʛʘʣʩʪʫʯʥʠʢ ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʢʘʢ ʩʪʝʥʦʪʦʧʥʳʡ ʚʠʜ. ɿʘ ʨʝʜʯʘʡʰʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʦʥ ʛʥʝʟʜʠʪʩʷ ʥʘ ʯʠʩʪʳʭ 

ʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʧʣʷʞʘʭ ʧʦʙʝʨʝʞʴʷ ʤʦʨʷ ʠ ʟʘʣʠʚʦʚ (ʩʤ. ʨʠʩ. 1ï2). 

ʉʣʫʯʘʠ ʛʥʝʟʜʦʚʘʥʠʷ ʧʦ ʙʝʨʝʛʘʤ ʧʝʩʯʘʥʳʭ ʢʘʨʴʝʨʦʚ ʠ ʨʝʢ ʝʜʠʥʠʯʥʳ. 
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ʈʠʩʫʥʦʢ 1. ɻʥʝʟʜʦ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʯʠʩʪʦʤ ʧʝʩʯʘʥʦʤ ʧʣʷʞʝ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ, 28.05.2017. 

Figure 1.  Nest of the Common Ringed Plover on a clear sandy beach of the Curonian Spit, 
May 28, 2017. 

 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻʨʠʰʘʥʦʚʘ ɻ.ɺ. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʥʝʟʜʦ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦʤ ʧʣʷʞʝ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ, 11.06.2009. 
Figure 2.   Nest of the Common Ringed Plover on a sandy-pebble beach of the Curonian Spit, 

May 28, 2017. 
 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻʨʠʰʘʥʦʚʘ ɻ.ɺ. 

 
ʀʟ 148 ʢʤ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʛʨʘʥʠʮʘʭ ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʢʣʶʯʝʚʳʤʠ ʤʝʩʪʘʤʠ ʛʥʝʟʜʦʚʘʥʠʷ ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʶʪʩʷ ʂʫʨʰ-

ʩʢʘʷ ʢʦʩʘ ʠ ʫʯʘʩʪʦʢ ʧʦʙʝʨʝʞʴʷ ʉʘʤʙʠʡʩʢʦʛʦ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ) ʧʦʣʫʦʩʪʨʦʚʘ 

ʚʜʦʣʴ ʧʦʩʸʣʢʦʚ ʉʠʥʷʚʠʥʦ-ʗʥʪʘʨʥʳʡ-ʇʦʢʨʦʚʩʢʦʝ-ʇʦʚʘʨʦʚʢʘ. 
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ʂʫʨʰʩʢʘʷ ʢʦʩʘ 

ʆʩʥʦʚʥʦʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʢʦʩʝ ˈ ʧʣʷʞ ʰʠʨʠʥʦʡ ʜʦ 60ï90 ʤ, 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 49 ʢʤ. ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʍʍ ʚ. ʦʪ-

ʤʝʯʘʣʠ ʛʥʝʟʜʦʚʘʥʠʝ ʫ ʧʦʩ. ʈʦʩʩʠʪʪʝʥ (ʥʝʤ. Rossitten ˈ ʩʦʚʨ. ʧʦʩ. ʈʳʙʘʯʠʡ), ʛʜʝ ʚ 

1915 ʛ. ʤʝʩʪʘʤʠ ʦʥ ʙʳʣ çʤʥʦʛʦʯʠʩʣʝʥʥʳʡè, ʥʦ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʩʷ ʢʘʢ çéʨʝʜʢʠʡé ʛʥʝʟʜʠʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʧʘʨʳéè. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ 1936ï1939 ʛʛ. ʫ ʧʦʩ. ʇʠʣʣʢʦʧʧʝʥ (ʥʝʤ. Pillkoppen, ʩʦʚʨ. ˈ 

ʧʦʩ. ʄʦʨʩʢʦʝ) ˈ 9ï16 ʧʘʨ [1]. 

ʉʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʜʦʚʦʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʜʘʥʥʳʤʠ ʥʘʰʠʭ ʫʯʸʪʦʚ ʜʣʷ 

ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦ ʟʘʩʝʣʸʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʩʳ ʙʣʠʟ ʧʦʩ. ʄʦʨʩʢʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1930-ʤʠ ʛʦʜʘʤʠ ʢ 2003ï2010 ʛʛ. 

ʩʦʢʨʘʪʠʣʘʩʴ ʩ 1,4ï2,3 ʧʘʨʳ/ʢʤ ʜʦ 0,1ï0,7 ʧʘʨ/ʢʤ ʤʦʨʩʢʦʛʦ ʧʣʷʞʘ. ʇʦ ʜʘʥʥʳʤ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2025 ʛ. ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʩʳ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 30 ʢʤ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʜʦ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʦʩ. ʈʳʙʘʯʠʡ ʩʦʩʪʘʚʣʷʣʘ 0,1ï0,23 ʧʘʨʳ/ʢʤ ʤʦʨʩʢʦʛʦ ʧʣʷʞʘ ʧʨʠ 

ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ 5,67Ñ1,45 (Lim 3ï8) 

ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (ʩʤ. ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ  

ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 30 ʢʤ. 
Figure 3.   Population dynamics of the Common Ringed Plover in a controlled  

section of the Curonian Spit coast, 30 km long. 
 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 
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ʇʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 
ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʝʥʠʶ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʤʘ-

ʪʝʨʠʢʦʚʳʡ ʫʯʘʩʪʦʢ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʥʘ ʉʘʤʙʠʡʩʢʦʤ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ) ʧʦʣʫ-
ʦʩʪʨʦʚʝ ʤʝʞʜʫ ʧʦʩ. ʉʠʥʷʚʠʥʦ ʠ ʧʦʩ. ʇʦʚʘʨʦʚʢʘ, ʛʜʝ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ 
ʫʯʘʩʪʢʝ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 10 ʢʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 3,73 Ñ1,22 (Lim 1ï
6) ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (ʩʤ. ʨʠʩ. 4).  

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ  
ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 10 ʢʤ. 

Figure 4. Population dynamics of the Common Ringed Plover in a 10-km-long  
controlled section of the Sambian Peninsula coast. 

 
ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 

 
ʇʨʦʰʣʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʣʦʢʘʣʴʥʳʝ ʥʘʭʦʜʢʠ 
ɺ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʛʘʣʩʪʫʯʥʠʢ ʟʘʩʝʣʷʣ ʦʩʪʨʦʚ ʤʝʞʜʫ ʤʦʨʩʢʠʤ ʢʘʥʘʣʦʤ ʠ 

ʘʢʚʘʪʦʨʠʝʡ ɺʠʩʣʠʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʛʜʝ ʚ 1932 ʛ. ʛʥʝʟʜʠʣʠʩʴ 8 ʧʘʨ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 
ʛʥʝʟʜʦʚʘʥʠʷ 0,4 ʧʘʨʳ ʥʘ 1 ʛʘ, ʘ ʚ 1933 ʛ. ˈ 15 ʧʘʨ (0,8 ʧʘʨʳ ʥʘ 1 ʛʘ). ʅʦ ʫʞʝ ʚ 
1935 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 2-ʭ ʧʘʨ, ʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʛʘʣʩʪʫʯʥʠʢ ʧʝ-
ʨʝʩʪʘʣ ʪʘʤ ʛʥʝʟʜʠʪʴʩʷ ʠʟ-ʟʘ ʟʘʨʘʩʪʘʥʠʷ ʦʩʪʨʦʚʘ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [1]. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʦʩʪʨʦʚ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʚʳʩʦ-
ʢʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʝ ʧʨʠʛʦʜʝʥ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʚʠʜʘ. 

ɽʱʸ ʦʜʥʠʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʢʫʣʠʢʦʚ ʙʳʣʠ ʙʝʨʝʛʘ ʨ. ʇʨʝʛʦʣʠ ʚ ʛʘʚʘʥʷʭ ʧʦʨ-
ʪʘ ʂʝʥʠʛʩʙʝʨʛ, ʛʜʝ ʚ 1929ï1935 ʛʛ. ʩʦʚʤʝʩʪʥʦ ʛʥʝʟʜʠʣʠʩʴ ʛʘʣʩʪʫʯʥʠʢ ʠ ʤʘʣʳʡ ʟʫʸʢ 
(ʜʦ 20ï25 ʧʘʨ ʦʙʦʠʭ ʚʠʜʦʚ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʪʠʮʳ ʦʩʪʘʚʠʣʠ ʵʪʠ ʤʝʩʪʦʦʙʠ-
ʪʘʥʠʷ ʧʦʩʣʝ ʟʘʨʘʩʪʘʥʠʷ ʠʭ ʚʳʩʦʢʦʪʨʘʚʴʝʤ [1]. 

ɺ ʠʥʳʭ ʤʝʩʪʘʭ ʛʥʝʟʜʦʚʘʥʠʝ ʛʘʣʩʪʫʯʥʠʢʘ ʙʳʣʦ ʢʨʘʡʥʝ ʨʝʜʢʠʤ ʠ ʥʝʨʝʛʫʣʷʨ-
ʥʳʤ. ʇʦ 1ï2 ʧʘʨʳ ʛʥʝʟʜʠʣʠʩʴ ʥʘ ʥʘʤʳʚʥʳʭ ʦʩʪʨʦʚʘʭ ʚ ʫʩʪʴʝ ʨ. ʉʝʚʝʨʥʦʡ 
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(ʉʢʠʨʚʠʪʝ) ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʚ 1932, 1935 [1], 1986, 1988ï1989 ʛʛ. ʇʦ ʦʜʥʦʡ ʧʘʨʝ 
ʛʥʝʟʜʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʷʱʝʡʩʷ ɹʘʣʪɸʕʉ ʚ 2016 ʛ. ʠ ʫ ʢʨʫʧʥʦʛʦ ʧʝʩʯʘʥʦʛʦ 
ʢʘʨʴʝʨʘ ʙʣʠʟ ʛ. ʅʝʤʘʥʘ ʚ 2020 ʛ. ɺ ʮʝʣʦʤ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʛʘʣʩʪʫʯ-
ʥʠʢʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ 15ï20 ʣʝʪ ʩʦʩʪʘʚʣʷʣʘ ʝʞʝʛʦʜʥʦ 7ï
14 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʧʝʨʠʦʜ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 100 ʣʝʪ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʩʦʢʨʘʪʠʣʘʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʸʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ (ʦʩʪʨʦʚʘ ʤʦʨʩʢʦʛʦ ʢʘʥʘʣʘ) ʠʣʠ ʠʥʪʝʥʩʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʧʦʨʪʦʚʳʝ ʟʦʥʳ). ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʜʝʩʷʪʠʣʝʪʠ-

ʷʤʠ ʍʍ ʚ. ʩʥʠʟʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʚ 3-4 ʨʘʟʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʩʥʦʚʥʳʭ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷʭ ˈ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʠ ʉʘʤʙʠʡʩʢʦʤ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ) ʧʦʣʫʦʩʪʨʦʚʝ ˈ  

ʣʦʢʘʣʴʥʳʝ ʛʥʝʟʜʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚʳʛʣʷʜʷʪ ʜʠ-

ʥʘʤʠʯʝʩʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ, ʥʦ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʩʫʤʤʘʨʥʦʡ ʯʠʩʣʝʥʥʦ-

ʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʥʝʟʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʧʨʠʤʝʨʥʦ ʚ ʪʨʠ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʝʜʥʝʡ ʃʠʪʚʳ, ʙʣʠʟʢʦʡ ʧʦ 

ʙʠʦʪʦʧʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɺ ʃʠʪʚʝ ʛʥʝʟʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 20ï 

40 ʧʘʨ [13] ð ʵʪʦ ʧʦʯʪʠ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʫʜʘʣʸʥʥʦʡ ʦʪ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝ-

ʞʠʡ ɹʝʣʘʨʫʩʠ, ʛʜʝ ʛʘʣʩʪʫʯʥʠʢ ʚ ʦʩʥʦʚʥʦʤ ʛʥʝʟʜʠʪʩʷ ʚ ʧʦʡʤʘʭ ʨʝʢ [14]. ʇʨʠʥʠʤʘʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʥʝ ʚʳʛʣʷʜʠʪ ʫʛʨʦʞʘʶʱʝʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚʠʜ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝ-

ʛʠʦʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʰʠʨʥʳʝ ʤʦʨʩʢʠʝ ʧʦʙʝʨʝʞʴʷ. ʋʯʠʪʳʚʘʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʤʝʩʪʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʚʦʝʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʛʘʣʩʪʫʯʥʠʢʦʤ ʤʝʩʪʥʳʭ ʧʦʡʤʝʥʥʳʭ ʙʠʦʪʦʧʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʫ ʫʚʝʣʠ-

ʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʨʩʢʠʝ ʧʣʷʞʠ, ʩʫʜʴʙʘ ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ ʚʳʟʳʚʘ-

ʝʪ ʦʙʦʩʥʦʚʘʥʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ. 

ʌʘʢʪʦʨʳ ʫʛʨʦʟʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʚʳʞʠʚʘʥʠʷ 

ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʤʥʦʛʦʣʝʪʥʝʛʦ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦ-

ʧʫʣʷʮʠʠ ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʨʝʛʠʦʥʝ ʢʨʦʝʪʩʷ ʚ ʫʭʫʜʰʝʥʠʠ ʛʥʝʟʜʦʚʳʭ ʙʠʦʪʦʧʦʚ. ʉʪʝʥʦ-

ʪʦʧʥʦʩʪʴ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʜʠʥʘʤʠʢʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʠ ʧʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ (ʂʘ-

ʣʠʥʠʥʛʨʘʜʩʢʦʛʦ) ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʦʩʥʦʚʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ 

ʛʘʣʩʪʫʯʥʠʢʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʜʜʝʨʞʘʥʠʝ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʣʦʢʘʣʴ-

ʥʳʭ ʛʥʝʟʜʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʩʦʩʪʦʷʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʥʘ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʝ-

ʜʫʱʠʭ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘʟʦʚʸʤ ʩʣʝʜʫʶʱʠʝ. 

1. ɿʘʨʘʩʪʘʥʠʝ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɿʘʨʘʩʪʘʥʠʝ ʯʘʩʪʠ ʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʧʣʷʞʝʡ (ʨʠʩ. 5), ʘ ʪʘʢʞʝ 

ʟʘʤʝʱʝʥʠʝ ʨʘʟʨʝʞʝʥʥʦʛʦ ʥʠʟʢʦʪʨʘʚʴʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʠ ʧʣʦʪʥʳʤ ʚʳʩʦʢʦʪʨʘʚʴʝʤ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʙʝʨʝʞʠʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ [13; 15].  

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʪʨʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ: 

ï ʦʩʪʨʦʚʘ ʤʦʨʩʢʦʛʦ ʢʘʥʘʣʘ (ʧʦʩʣʝ 1935 ʛ.); 

ï ʧʦʨʪʦʚʳʝ ʛʘʚʘʥʠ (ʧʦʩʣʝ 1935 ʛ.);  

ï ʧʝʩʯʘʥʳʝ ʥʘʤʳʚʥʳʝ ʦʩʪʨʦʚʘ ʚ ʨʫʩʣʝ ʨ. ʉʢʠʨʚʠʪʝ (ʨ. ʉʝʚʝʨʥʘʷ, ʶʞʥʳʡ 

ʨʫʢʘʚ ʅʝʤʘʥʘ), ʛʜʝ ʚ 1986ï1989 ʛʛ. ʦʙʥʘʨʫʞʠʚʘʣʠ ʧʦ 1ï2 ʛʥʝʟʜʘ, ʘ ʧʦʟʜʥʝʝ ʩʣʫʯʘʠ 

ʛʥʝʟʜʦʚʘʥʠʷ ʥʝʠʟʚʝʩʪʥʳ. 
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ʈʠʩʫʥʦʢ 5. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʟʘʨʘʩʪʘʥʠʷ ʧʣʷʞʘ ʫ ʧʦʩ. ʇʦʢʨʦʚʩʢʦʝ ʙʣʠʟ ʤʝʩʪ  
ʢʘʨʴʝʨʥʦʡ ʜʦʙʳʯʠ ʷʥʪʘʨʷ, ʠʶʥʴ 2009 ʛ. 

Figure 5. The initial stage of beach overgrowth near the Pokrovskoye village,  
near amber quarries, June 2009. 

 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻʨʠʰʘʥʦʚʘ ɻ.ɺ. 

 
ʈʦʩʪ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʌʘʢʪʦʨ ʙʝʩʧʦʢʦʡʩʪʚʘ  

ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʦʩʪʦʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤʠ ʚ ʢʦʥʮʝ  

ʍʍ ʚ. [16]. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʛʘʣʩʪʫʯʥʠʢ ʥʝʛʘʪʠʚʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʷʞʝʡ, ʝʩʣʠ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʰʠʨʠʥʳ ʩʦʯʝʪʘʝʪʩʷ ʩ ʩʦʢʨʘʱʝ-

ʥʠʝʤ ʠʭ ʦʙʱʝʡ ʧʣʦʱʘʜʠ [7]. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʵʪʠʭ, ʚʠʜʠʤʦ ʢʣʶʯʝʚʳʭ, ʧʘʨʘʤʝʪʨʦʚ 

ʛʥʝʟʜʦʚʦʛʦ ʙʠʦʪʦʧʘ ʛʘʣʩʪʫʯʥʠʢ ʩʧʦʩʦʙʝʥ çʤʠʨʠʪʴʩʷè ʩ ʨʦʩʪʦʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʜʦʣʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʙʠʦʪʦʧʳ, ʦʜʥʘʢʦ 

ʫʩʧʝʰʥʦʩʪʴ ʛʥʝʟʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦʡ (ʧʣʷʞʠ ʫ ʧʦʩ. ʗʥʪʘʨʥʳʡ).  

ʅʘʧʨʠʤʝʨ, ʚ 2010ï2011 ʛʛ. ʛʠʙʝʣʴ ʧʝʨʚʳʭ ʢʣʘʜʦʢ ʥʘ ʠʥʪʝʥʩʠʚʥʦ ʦʩʚʘʠʚʘʝ-

ʤʦʤ ʫʯʘʩʪʢʝ ʧʣʷʞʘ ʚ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʥʝʟʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʩʦʩʪʘʚʠʣʘ 

100%. ʇʦʟʜʥʝʝ ʦʪʤʝʯʝʥʳ ʧʦʧʳʪʢʠ ʛʥʝʟʜʦʚʘʥʠʷ ʩʨʝʜʠ ʨʝʜʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʫʨʝʟʘ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʧʦʜ ʭʘʦʪʠʯʥʦ ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʧʦ 

ʧʣʷʞʫ ʩʫʭʠʤʠ ʚʝʪʢʘʤʠ ʠ ʢʦʨʥʷʤʠ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ Hippophae rhamnoides 

L. (ʩʤ. ʨʠʩ. 6). 
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ʈʠʩʫʥʦʢ 6. ɻʥʝʟʜʦ ʛʘʣʩʪʫʯʥʠʢʘ, ʩʢʨʳʪʦʝ ʩʨʝʜʠ ʩʫʭʠʭ ʚʝʪʚʝʡ ʠ ʢʦʨʥʝʡ ʦʙʣʝʧʠʭʠ, 

12.05.2011 
Figure 6.  Nest of the Common Ringed Plover, hidden among the dry branches  

and roots of sea buckthorn, 12.05.2011 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻʨʠʰʘʥʦʚʘ ɻ.ɺ. 
 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 
ʄʦʨʩʢʠʝ ʧʝʩʯʘʥʳʝ ʧʣʷʞʠ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʜʦ ʦʩʥʦʚʘʥʠʷ ʘʚʘʥʜʶʥʳ ʨʘʟʨʫʰʘ-

ʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʥʩʧʦʨʪʘ ï ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʢʚʘʜʨʦʮʠʢʣʦʚ. ʅʘʠʙʦʣʝʝ 
ʩʠʣʴʥʦ ʩʪʨʘʜʘʶʪ ʧʣʷʞʠ ʉʘʤʙʠʡʩʢʦʛʦ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ) ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ ʫʯʘʩʪʢʝ 
ʦʪ ʧʦʩ. ʉʠʥʷʚʠʥʦ ʜʦ ʧʦʩ. ʇʦʚʘʨʦʚʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʠ ʟʘʨʝ-
ʛʠʩʪʨʠʨʦʚʘʥʳ ʛʥʸʟʜʘ ʩ ʢʣʘʜʢʘʤʠ, ʨʘʟʜʘʚʣʝʥʥʳʝ ʢʦʣʝʩʘʤʠ ʢʚʘʜʨʦʮʠʢʣʦʚ ʠ ʘʚʪʦ-
ʤʦʙʠʣʝʡ. ʅʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʷʞʝʡ ʚ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 
ʛʥʝʟʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʝʪ 90ï100% (ʩʤ. ʨʠʩ. 7). 

 
ʈʠʩʫʥʦʢ 7. ʋʯʘʩʪʦʢ ʥʘʨʫʰʝʥʥʦʛʦ ʧʣʷʞʘ ʚ ʤʝʩʪʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʥʝʟʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ 

ʥʘ ʉʘʤʙʠʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, 12.05.2011. 
Figure 7.  Disturbed beach in the traditional nesting area of the Common Ringed Plover on the 

Sambian Peninsula, 12.05.2011. 
 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻʨʠʰʘʥʦʚʘ ɻ.ɺ. 
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ʍʠʱʥʠʢʠ 
ʀʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʧʣʷʞʝʡ ʫʩʠʣʠʚʘʝʪ ʚʣʠʷʥʠʝ ʭʠʱʥʠʯʝʩʪʚʘ. ɺ ʤʝʩʪʘʭ 

ʛʥʝʟʜʦʚʘʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʨʘʩʪʸʪ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʙʘʢ, ʢʘʢ ʥʘ ʚʳʛʫʣʝ, ʪʘʢ ʠ ʙʝʟʥʘʜ-
ʟʦʨʥʳʭ. ʈʦʩʪ ʯʠʩʣʘ ʚʨʘʥʦʚʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʩʝʨʦʡ ʚʦʨʦʥʳ Corvus cornix L., ʦʙʫ-
ʩʣʦʚʣʝʥ ʦʙʠʣʠʝʤ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ, ʦʩʪʘʚʣʝʥʥʳʤʠ ʦʪʜʳʭʘʶʱʠ-
ʤʠ. ɺ ʩʫʤʝʨʝʯʥʦʝ ʚʨʝʤʷ ʧʣʷʞʠ ʯʘʩʪʦ ʧʦʩʝʱʘʝʪ ʦʙʳʢʥʦʚʝʥʥʘʷ ʣʠʩʠʮʘ Vulpes 
vulpes L.. 

ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʣʷʞʝʡ 
ʅʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʧʦʙʝʨʝʞʴʷ ʠʜʝʪ ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʧʝʩʯʘʥʳʭ ʧʣʷʞʝʡ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʰʪʦʨʤʦʚ. ʉʦʦʨʫʞʝʥʠʝ ʚʜʦʣʴʙʝʨʝʛʦʚʳʭ ʩʪʝʥ ʠ ʚʦʣʥʦʛʘʩʠʪʝʣʝʡ ʠʟ 
ʙʝʪʦʥʥʳʭ ʦʧʦʷʩʦʢ, ʪʝʪʨʘʧʦʜʦʚ, ʘʚʪʦʧʦʢʨʳʰʝʢ, ʩʪʝʥ ʠʟ ʛʘʙʠʦʥʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬ-
ʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʦʡ ʧʣʷʞʝʡ, ʘ ʥʘʦʙʦʨʦʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʤʳʚʫ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʪʦʣʴʢʦ ʢʦʨʝʥʥʦʡ ʙʝʨʝʛ 
ʠ ʩʢʣʦʥ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʫʜʝʨʞʘʪʴ ʧʝʩʯʘʥʳʝ ʧʣʷʞʠ [17]. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʝʨʩʧʝʢʪʠʚʳ ʩʦʭʨʘʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 
ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʢʨʘʡʥʝ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʘʣʩʪʫʯʥʠ-

ʢʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʣʠʯʠʝʤ ʰʠʨʦʢʠʭ ʧʨʠʤʦʨʩʢʠʭ ʧʝʩʯʘʥʳʭ ʧʣʷ-
ʞʝʡ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʆʩʚʦʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝ-
ʩʪʦʦʙʠʪʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʦʣʠʥʳ ʨʝʢ, ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʧʨʠʨʝʯʥʳʭ ʚʜʦʣʴʙʝʨʝʛʦʚʳʭ ʙʠʦʪʦʧʦʚ ʜʣʷ ʛʥʝʟʜʦ-
ʚʘʥʠʷ ʚʠʜʘ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʰʠʨʠʥʘ ʧʣʷʞʝʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʠʟ-ʟʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʩʢʘ ʧʦʜ ʚʣʠʷ-
ʥʠʝʤ ʚʜʦʣʴʙʝʨʝʛʦʚʳʭ ʪʝʯʝʥʠʡ. ʋʩʢʦʨʷʶʪ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʧʦ-
ʚʳʰʝʥʠʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [17]. ʕʪʦ ʚʝʜʸʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʢʦʥʬʣʠʢʪʘ 
ʤʝʞʜʫ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝ-
ʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʙʝʨʝʛʦʚ.  

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʧʣʷʞʥʦʛʦ ʦʪʜʳʭʘ, ʧʨʠʚʦʜʠʪ ʧʨʠʦʨʠʪʝʪʫ 
ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʢʫʨʦʨʪʥʳʭ ʛʦʨʦʜʦʚ ʉʚʝʪʣʦʛʦʨʩʢʘ, 
ʇʠʦʥʝʨʩʢʦʛʦ, ɿʝʣʝʥʦʛʨʘʜʩʢʘ. ʋʜʝʨʞʘʥʠʝ ʧʝʩʢʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʛʦ ʨʦʜʘ ʤʝʭʘʥʠ-
ʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʚʝʜʸʪ ʢ ʝʛʦ ʜʝʬʠʮʠʪʫ ʚ ʜʨʫʛʦʤ. ɿʘʱʠʱʸʥʥʳʝ 
ʪʦʣʴʢʦ ʘʚʘʥʜʶʥʦʡ ʧʣʷʞʠ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʙʫʜʫʪ ʠʩʧʳʪʳʚʘʪʴ ʥʝʜʦʩʪʘʪʦʢ ʧʝʩʢʘ ʠ 
ʨʘʟʨʫʰʘʪʴʩʷ ʙʳʩʪʨʝʝ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 
ʛʘʣʩʪʫʯʥʠʢʘ. 

ʇʦʜ ʫʛʨʦʟʦʡ ʨʘʟʨʫʰʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʠ ʢʣʶʯʝʚʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʛʘʣʩʪʫʯ-
ʥʠʢʘ ʥʘ ʉʘʤʙʠʡʩʢʦʤ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ) ʧʦʣʫʦʩʪʨʦʚʝ (ʫʯʘʩʪʦʢ ʧʦʙʝʨʝʞʴʷ ʦʪ ʧʦʩ. 
ʉʠʥʷʚʠʥʦ ʯʝʨʝʟ ʧʦʩ. ʗʥʪʘʨʥʳʡ ʠ ʇʦʢʨʦʚʩʢʦʝ ʜʦ ʧʦʩ. ʇʦʚʘʨʦʚʢʘ), ʛʜʝ ʧʣʘʥʠʨʫʝʪʩʷ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʢʫʨʦʨʪʘ çɹʝʣʘʷ ʜʶʥʘè. ʋʞʝ ʚ ʥʘʯʘʣʝ ʨʝʘ-
ʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʤʘʩʰʪʘʙʥʘʷ ʟʘʩʪʨʦʡʢʘ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ʅʘ 
ʧʝʨʚʦʡ ʣʠʥʠʠ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʚʦʩʝʤʴ ʧʷʪʠʟʚʸʟʜʦʯʥʳʭ ʦʪʝʣʝʡ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ [18], ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʸʪ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʛʥʝʟʜʦʧʨʠʛʦʜʥʳʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ. 

ʄʳ ʥʝ ʨʘʟ ʧʦʜʯʸʨʢʠʚʘʣʠ ʨʦʣʴ ʛʘʣʩʪʫʯʥʠʢʘ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ 
ʧʨʠʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ [4-9]. ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫ-
ʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʴʶ, ʨʝʢʨʝʘʮʠʝʡ ʥʘ ʧʨʠʤʦʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʪʘʙʠʣʴʥʳʝ ʛʥʝʟʜʦʚʳʝ ʧʦʩʝʣʝʥʠʷ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ɹʘʣʪʠʡʩʢʦʤ ʧʦʙʝʨʝʞʴʝ 
ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʙʘʣʘʥʩʝ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 
(ʧʣʦʱʘʜʴ ʠ ʰʠʨʠʥʘ ʧʣʷʞʘ, ʫʨʦʚʝʥʴ ʝʛʦ ʦʪʢʨʳʪʦʩʪʠ/ʟʘʨʘʩʪʘʥʠʷ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
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ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 
ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʧʦʢʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʥʪʝʨʝʩʳ ʟʘʱʠ-
ʪʳ ʫʥʠʢʘʣʴʥʳʭ ʧʣʷʞʝʡ ʨʘʜʠ ʥʝʙʦʣʴʰʦʡ ʣʦʢʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʛʥʝʟʜʷʱʝʛʦʩʷ ʢʫʣʠ-
ʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʤʦʛʫʪ ʩʦʧʝʨʥʠʯʘʪʴ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʢʫ-
ʨʦʨʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʛʥʦʟ ʧʦ ʜʠʥʘʤʠʢʝ ʩʦʩʪʦʷʥʠʷ ʧʣʷʞʝʡ ɹʘʣʪʠʢʠ ʚ ʂʘʣʠʥʠʥ-
ʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ. ʅʘʙʣʶʜʘʝʤʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ  
ʚʝʜʫʪ ʢ ʧʦʜʲʸʤʫ ʫʨʦʚʥʷ ʤʦʨʷ. ʈʘʟʤʳʚ ʙʝʨʝʛʦʚ ʙʫʜʝʪ ʫʩʠʣʠʚʘʪʴʩʷ, ʘ ʣʠʥʠʷ  
ʙʝʨʝʛʘ ˈ ʦʪʩʪʫʧʘʪʴ. ʄʦʨʩʢʠʝ ʧʣʷʞʠ ʩʦʭʨʘʥʷʪʩʷ, ʥʦ ʩʪʘʥʫʪ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ 
ʠ ʫʟʢʠʤʠ ð ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 10ï15 ʤʝʪʨʦʚ [17]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʤʳʝ 
ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʙʝʨʝʞʴʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ ʜʝʣʘ-
ʶʪ ʚʝʩʴʤʘ ʨʝʘʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʫ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʘʨʝʘ-
ʣʘ ʛʥʝʟʜʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ 
ʤʦʨʷ. 
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Abstract.  In 2016ï2025, a study was conducted of a nesting Lapwing population on the 

outskirts of Moscow, on the site of the former Tushino Airfield, where a stadium, other 

sports facilities, and residential areas have been built in the last decade. The number of 

nesting lapwing pairs varied from 7 to 16 in different years. In 2025, the nesting density 

was 7.8 pairs/10 hectares, with a breeding success rate of 83.9%. The birds nested in 

small, short-grass meadow areas, in recently plowed areas designated for housing con-

struction, and in parking lots not used daily. The studied lapwing population exhibits 

characteristics typical of urban bird populations: a wide range of nesting habitats, a 

higher urban population density compared to non-urban populations, an extended 

breeding season, and tolerance of human presence. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʩʝ ʙʦʣʴʰʝ ʚʠʜʦʚ ʧʪʠʮ ʫʩʧʝʰʥʦ ʢʦʣʦʥʠʟʠʨʫʝʪ 

ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʤʠʨʠʪʴʩʷ ʩ ʩʦʩʝʜʩʪʚʦʤ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʢʫʣʠʢʠ, 

ʢʦʪʦʨʳʝ ʦʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪ-

ʜʝʣʴʥʳʝ ʚʠʜʳ ʩʤʦʛʣʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʦʙʠʪʘʥʠʶ ʚ ʠʟʤʝʥʸʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʤʝ-

ʩʪʦʦʙʠʪʘʥʠʷʭ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ˈ ʯʠʙʠʩ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ 

ʇʘʣʝʘʨʢʪʠʢʝ ʠ ʛʥʝʟʜʠʪʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. 

ʏʠʙʠʩ ʠʟʚʝʩʪʝʥ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ɽʚʨʦʧʳ, ʥʘʧʨʠʤʝʨ, ʚ 

ɹʝʨʣʠʥʝ, ɹʨʶʩʩʝʣʝ, ɺʘʨʰʘʚʝ, ɻʘʤʙʫʨʛʝ, ʃʶʙʣʠʥʝ, ʉʦʬʠʠ [1ï6]. 

ʏʠʙʠʩ ʪʘʢʞʝ ʛʥʝʟʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʄʦʩʢʚʳ, ʛʜʝ ʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʠʪ-

ʩʷ ʥʘ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘ ʘʚʠʘʧʦʣʷʭ 

ʩ ʥʝʚʳʩʦʢʦʡ ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [7]. ɺ ʛʨʘʥʠʮʘʭ ʄʦʩʢʚʳ ʜʦ 2012 ʛ. ʛʥʝʟʜʠ-

ʣʦʩʴ ʥʝ ʤʝʥʝʝ 75 ʧʘʨ ʯʠʙʠʩʦʚ, ʘ ʢʨʦʤʝ ʪʦʛʦ ˈ ʥʝ ʤʝʥʝʝ 30 ʧʘʨ ʚ ʊʨʦʠʮʢʦʤ ʠ ʅʦ-

ʚʦʤʦʩʢʦʚʩʢʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʢʨʫʛʘʭ [8]. ɺ 2020 ʛ. ʥʘ ʧʦʣʷʭ ʈɻɸʋ-ʄʉʍɸ ʠʤʝ-

ʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ʛʥʝʟʜʠʣʘʩʴ 31 ʧʘʨʘ ʯʠʙʠʩʦʚ [9]. 

ɻʥʝʟʜʦʚʘʥʠʝ ʯʠʙʠʩʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʚʰʝʤ ʩ 1931 ʜʦ 2014 ʛ. ʊʫʰʠʥʩʢʦʤ 

ʘʵʨʦʧʦʣʝ (ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʜʨʦʤʝ) ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʄʦʩʢʚʳ [7]. ɺʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʠʟʜʘʥʠʷʭ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʄʦʩʢʚʳ [8, 10] ʚ ʧʝʨʝʯʥʝ 

ʤʝʩʪ, ʛʜʝ ʯʠʙʠʩ ʛʥʝʟʜʠʪʩʷ, ʊʫʰʠʥʩʢʦʝ ʘʚʠʘʧʦʣʝ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ, ʭʦʪʷ, ʩʫʜʷ ʧʦ 

ʚʩʝʤʫ, ʚʠʜ ʧʨʦʜʦʣʞʘʣ ʪʘʤ ʝʞʝʛʦʜʥʦ ʛʥʝʟʜʠʪʴʩʷ. ʅʘʰʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʵʪʦʪ ʢʫʣʠʢ ʧʨʦʜʦʣʞʘʝʪ ʪʘʤ ʛʥʝʟʜʠʪʴʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [11]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ 

ʚ ʄʦʩʢʚʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʆʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʳʚʰʝʤ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʄʦʩʢʚʳ (ʨʘʡʦʥ ʇʦʢʨʦʚʩʢʦʝ-ʉʪʨʝʰʥʝʚʦ, 55Á49ǋ06ǌ ʩ. ʰ., 37Á25ǋ36ǌ ʚ. ʜ.). 

ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2021 ʛ. ʧʝʨʠʦʜʠʯʝʩʢʠ, ʘ ʩ 2022 ʧʦ 2025 ʛ. ˈ ʝʞʝ-

ʛʦʜʥʦ. 

ɺ 2006 ʛ. ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʄʦʩʢʚʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʜʨʦʤʘ ʩʪʘʜʠʦʥʘ ʜʣʷ ʬʫʪʙʦʣʴʥʦʛʦ ʢʣʫʙʘ çʉʧʘʨʪʘʢè, ʠ ʚ 2014 ʛ. 
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ʩʪʘʜʠʦʥ çʉʧʘʨʪʘʢè (ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ çʃʫʢʦʡʣ ɸʨʝʥʘè), ʙʳʣ ʚʚʝʜʸʥ ʚ ʵʢʩʧʣʫʘʪʘ-

ʮʠʶ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʩʪʘʜʠʦʥʫ ʚ 2014 ʛ. ʙʳʣʘ ʦʪʢʨʳʪʘ 

ʨʘʥʝʝ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʘʷ ʩʪʘʥʮʠʷ ʤʝʪʨʦ çʉʧʘʨʪʘʢè. ɺ 2015 ʛ. ʙʳʣʦ ʨʝʰʝʥʦ ʩʦ-

ʟʜʘʪʴ ʥʘ ʤʝʩʪʝ ʘʵʨʦʜʨʦʤʘ ʞʠʣʦʡ ʨʘʡʦʥ, ʠ ʚ 2019 ʛ. ʙʳʣ ʚʦʟʚʝʜʸʥ ʛʦʨʦʜ-

ʤʠʢʨʦʨʘʡʦʥ ʊʫʰʠʥʦ-2018 [12]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʊʫʰʠʥʩʢʦʛʦ 

ʘʵʨʦʧʦʣʷ ʟʘʩʪʨʦʝʥʘ, ʚʜʦʣʴ ʨʝʢʠ ʩʦʟʜʘʥ ʵʢʦʧʘʨʢ çPrimaveraè, ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʄʦʩʢʚʳ-ʨʝʢʠ. 

ʏʠʩʣʦ ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʯʠʩʣʫ ʪʦʢʫʶʱʠʭ ʩʘʤʮʦʚ, ʙʝʩʧʦ-
ʢʦʷʱʠʭʩʷ ʧʪʠʮ (ʠʣʠ ʧʘʨ) ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʡʜʝʥʥʳʭ ʛʥʸʟʜ. ɼʘʪʫ ʠʣʠ ʜʝʢʘʜʫ ʧʦʷʚ-
ʣʝʥʠʷ ʧʝʨʚʦʛʦ ʷʡʮʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʜʘʪʘʤ ʦʪʢʣʘʜʢʠ ʧʦʩʣʝʜʫʶʱʠʭ ʷʠʮ ʠʣʠ ʧʦ ʜʘ-
ʪʘʤ ʚʳʣʫʧʣʝʥʠʷ ʧʪʝʥʮʦʚ. ʈʘʩʯʸʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ R version 4.4.1 [13]. 

ɺʩʝʛʦ ʚ 2023 ʛ. ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 2 ʛʥʝʟʜʘ, ʘ ʚ 2025 ʛ. ˈ 13 ʛʥʸʟʜ, ʦʩʤʦʪʨʝ-
ʥʦ 10 ʛʥʸʟʜ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʟʤʝʱʝʥʠʝ ʫʯʘʩʪʢʦʚ 1, 2, 3ʘ, 3ʙ, 3ʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʊʫʰʠʥʩʢʦʛʦ 
ʘʵʨʦʧʦʣʷ ʚ ʄʦʩʢʚʝ. ʉʧʫʪʥʠʢʦʚʘʷ ʢʘʨʪʘ ArcGis 

Figure 1.  Location of plots 1, 2, 3a, 3ʙ, and 3ʚ on the former Tushino airfield in Moscow. 
ArcGIS satellite map. 

ʀʩʪʦʯʥʠʢ: https://cogisdemo.dataeast.com/portal/basemaps/russia_2 
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ʈʠʩʫʥʦʢ 2. ʈʘʟʤʝʱʝʥʠʝ ʫʯʘʩʪʢʘ 4 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʊʫʰʠʥʩʢʦʛʦ ʘʵʨʦʧʦʣʷ  
ʚ ʄʦʩʢʚʝ. ʉʧʫʪʥʠʢʦʚʘʷ ʢʘʨʪʘ ArcGis 

Figure 2. Location of plot 4 on the former Tushino Airfield in Moscow. ArcGIS satellite map. 
 

ʀʩʪʦʯʥʠʢ: https://cogisdemo.dataeast.com/portal/basemaps/russia_2 

 
ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ 2025 ʛ. ʥʘ ʰʝʩʪʠ 

ʫʯʘʩʪʢʘʭ, ʛʜʝ ʛʥʝʟʜʠʣʠʩʴ ʯʠʙʠʩʳ (ʩʤ. ʨʠʩ. 1, 2). 

ʋʯʘʩʪʦʢ ˉ 1 ʧʣʦʱʘʜʴʶ 2,4 ʛʘ ʥʘʭʦʜʠʪʩʷ ʚ 93 ʤ ʦʪ ʚʳʭʦʜʘ ʠʟ ʤʝʪʨʦ çʉʧʘʨ-

ʪʘʢè, ʦʢʨʫʞʸʥ ʜʦʨʦʞʥʳʤʠ ʥʘʩʳʧʷʤʠ ʩ ʘʚʪʦʜʦʨʦʛʘʤʠ ʩʦ ʩʣʘʙʳʤ ʜʚʠʞʝʥʠʝʤ. ɽʱʸ 

ʦʜʥʘ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʘʷ ʜʦʨʦʛʘ, ʢʦʪʦʨʘʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʠ ʨʝʜ-

ʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʰʝʭʦʜʘʤʠ, ʜʝʣʠʪ ʫʯʘʩʪʦʢ ʥʘ ʜʚʝ ʯʘʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʟʝʤʣʷʥʳʤ 

ʥʘʩʳʧʷʤ (ʫʢʣʦʥ ʧʨʠʤʝʨʥʦ 45Á, ʰʠʨʠʥʘ ˈ 5 ʤ) ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʝʢʦʪʦʨʳʝ ʤʝ-

ʩʪʘ ʟʘʪʘʧʣʠʚʘʶʪʩʷ ʪʘʣʦʡ ʚʦʜʦʡ. ɺ 2025 ʛ. ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʦʚ ʜʚʘʞʜʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʩʝʥʦʢʦʰʝʥʠʝ. ʏʠʙʠʩʳ ʛʥʝʟʜʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʧʨʘʚʦʡ (ʚʦʩʪʦʯʥʦʡ) ʯʘ-

ʩʪʠ ʫʯʘʩʪʢʘ, ʣʠʰʸʥʥʦʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʋʯʘʩʪʦʢ ˉ 2 ʧʣʦʱʘʜʴʶ 6,2 ʛʘ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʠʟ ʤʝʪʨʦ ʠ ʞʠ-

ʣʳʤʠ ʜʦʤʘʤʠ ʧʦ ɺʦʣʦʢʦʣʘʤʩʢʦʤʫ ʰʦʩʩʝ; ʦʥ ʦʛʦʨʦʞʝʥ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʚʳʩʦʢʠʤ 

ʥʝʧʨʦʟʨʘʯʥʳʤ ʟʘʙʦʨʦʤ. ɺ 2022 ʛ. ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʛʦʨʦ-

ʜʦʢ ʩʪʨʦʠʪʝʣʝʡ (ʙʳʪʦʚʢʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʭʥʠʢʘ), ʟʘʥʠʤʘʷ ʧʨʠʤʝʨʥʦ 

ʧʦʣʦʚʠʥʫ ʝʛʦ ʧʣʦʱʘʜʠ. ɺ 2023 ʛ. ʛʦʨʦʜʦʢ ʩʪʨʦʠʪʝʣʝʡ ʙʳʣ ʣʠʢʚʠʜʠʨʦʚʘʥ, ʥʦ ʚ 

2025 ʛ. ˈ ʩʥʦʚʘ ʧʦʷʚʠʣʩʷ, ʧʨʘʚʜʘ ʟʘʥʠʤʘʣ ʥʝ ʙʦʣʝʝ 10% ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ. ʆʩ-

ʥʦʚʥʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʟʘʥʷʪʘ ʥʠʟʢʦʪʨʘʚʥʳʤ ʣʫʛʦʤ ʩ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʧʦʥʠʞʝʥʠ-

ʷʤʠ ʚ ʚʦʩʪʦʯʥʦʡ ʝʛʦ ʯʘʩʪʠ. ɺʜʦʣʴ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮ ʫʯʘʩʪʢʘ ʨʘʩʪʫʪ ʜʝ-

ʨʝʚʴʷ ʚʳʩʦʪʦʡ ʜʦ 5 ʤ. ɺ 2023ï2024 ʛʛ. ʫʯʘʩʪʦʢ ʙʳʣ ʟʘʢʨʳʪ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʣʶʜʴʤʠ 

ʠ ʙʳʣ ʧʨʠʛʦʜʝʥ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʦʚ. 
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ʋʯʘʩʪʦʢ ˉ 3ʘ ʧʣʦʱʘʜʴʶ 2,4 ʛʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʤʝʪʨʦ ʠ 
ʟʘʙʦʨʦʤ ʩʪʘʜʠʦʥʘ. ɺ ʮʝʥʪʨʝ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ ʚʳʩʦʢʦʪʨʘʚʴʷ, ʦʩʪʘʚ-
ʰʘʷʩʷ ʯʘʩʪʴ ʟʘʥʷʪʘ ʥʠʟʢʦʪʨʘʚʥʳʤ ʣʫʛʦʤ ʩ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ (ʚ ʘʧʨʝ-
ʣʝ 2025 ʛ.).  

ʋʯʘʩʪʦʢ ˉ 3ʙ ʧʣʦʱʘʜʴʶ 2,4 ʛʘ ʚʢʣʶʯʘʝʪ ʘʚʪʦʩʪʦʷʥʢʫ ʩ ʘʩʬʘʣʴʪʦʚʳʤ ʧʦ-
ʢʨʳʪʠʝʤ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʥʠʟʢʦʪʨʘʚʥʳʝ ʣʫʛʘ ʩ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ. ɸʚ-
ʪʦʩʪʦʷʥʢʘ ʧʦʯʪʠ ʥʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʥʝʡ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ. ʏʘʩʪʴ ʘʚʪʦʩʪʦʷʥʢʠ ʧʦʢʨʳʪʘ ʙʝʪʦʥʥʳʤʠ ʛʘʟʦʥʥʳʤʠ ʨʝʰʸʪʢʘʤʠ, ʧʦʨʦʩʰʠʤʠ 
ʪʨʘʚʦʡ. ʂʦʝ-ʛʜʝ ʘʩʬʘʣʴʪʦʚʦʝ ʧʦʢʨʳʪʠʝ ʟʘʪʦʧʣʝʥʦ, ʘ ʪʘʤ, ʛʜʝ ʘʩʬʘʣʴʪ ʦʪʩʫʪʩʪʚʫ-
ʝʪ, ʨʘʩʪʸʪ ʥʠʟʢʘʷ ʨʝʜʢʘʷ ʪʨʘʚʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʠʤʝʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʚʳʩʦʢʦ-
ʪʨʘʚʴʷ ʠ ʥʝʚʳʩʦʢʦʛʦ ʢʫʩʪʘʨʥʠʢʘ.  

ʋʯʘʩʪʦʢ ˉ 3ʚ ʧʣʦʱʘʜʴʶ 3,0 ʛʘ ˈ ʘʚʪʦʩʪʦʷʥʢʘ ʚʥʫʪʨʠ ʦʛʦʨʦʞʝʥʥʦʡ ʪʝʨʨʠ-
ʪʦʨʠʠ ʩʪʘʜʠʦʥʘ. ɸʩʬʘʣʴʪʦʚʦʝ ʧʦʢʨʳʪʠʝ ʧʝʨʝʤʝʞʘʝʪʩʷ ʫʯʘʩʪʢʘʤʠ ʩ ʙʝʪʦʥʥʳʤʠ 
ʛʘʟʦʥʥʳʤʠ ʨʝʰʝʪʢʘʤʠ, ʧʦʨʦʩʰʠʤʠ ʪʨʘʚʦʡ. ɸʚʪʦʩʪʦʷʥʢʘ ʥʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ, ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʜʥʝʡ ʧʨʦʚʝʜʝʥʠʷ ʢʨʫʧʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʘʜʠʦʥʘ.  

ʋʯʘʩʪʦʢ ˉ 4 ʧʣʦʱʘʜʴʶ 4,1 ʛʘ (ʚ ʘʧʨʝʣʝ 2025 ʛ.) ʜʦ 2023 ʛ. ʙʳʣ ʟʘʥʷʪ ʩʳ-
ʨʳʤ ʤʝʩʪʘʤʠ ʟʘʙʦʣʦʯʝʥʥʳʤ ʚʳʩʦʢʦʪʨʘʚʥʳʤ ʣʫʛʦʤ. ɺ 2023ï2025 ʛʛ. ʫʯʘʩʪʦʢ ʟʘ-
ʩʪʨʘʠʚʘʣʩʷ ʜʦʤʘʤʠ ʠ ʩʧʦʨʪʠʚʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʧʣʦʱʘʜʴ ʤʝʩʪʦʦʙʠ-
ʪʘʥʠʡ, ʛʜʝ ʤʦʛʣʠ ʛʥʝʟʜʠʪʴʩʷ ʯʠʙʠʩʳ, ʢʘʞʜʳʡ ʛʦʜ ʤʝʥʷʣʘʩʴ. ʈʘʩʧʘʰʢʘ ʚʳʩʦʢʦ-
ʪʨʘʚʥʳʭ ʣʫʛʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʚʦʜʠʣʘ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʥʝʟʜʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʙʳʣʠ ʫʪʨʘʯʝʥʳ ʥʘ 
ʵʪʘʧʝ ʟʘʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʘʩʪʦʢ ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʝ ʥʝʨʘʚ-
ʥʳʝ ʯʘʩʪʠ ʫʣʠʮʝʡ ʅʠʢʦʣʘʷ ʆʟʝʨʦʚʘ, ʘ ʩ ʶʛʘ ʦʪʜʝʣʸʥ ʦʪ ʧʘʨʢʘ çPrimaveraè ʇʦ-
ʢʨʦʚʩʢʦʡ ʥʘʙʝʨʝʞʥʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʏʠʩʣʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʛʥʝʟʜʦʚʘʥʠʷ ʠ ʙʠʦʪʦʧʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ 
ɺ 2016ï2017 ʛʛ., ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʵʨʦʧʦʣʷ ʙʳʣʘ ʟʘʥʷʪʘ ʚʳʩʦʢʦʪʨʘʚʥʳʤʠ 

ʣʫʛʘʤʠ, ʯʠʙʠʩʦʚ ʚʠʜʝʣʠ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʳʨʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪʘʭ ʩ ʟʘʣʠʪʳ-
ʤʠ ʫʯʘʩʪʢʘʤʠ ʣʫʛʘ. ɺ 2016 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7 ʧʘʨ, ʚ 2017 ʛ. ˈ 10 ʧʘʨ.  

ɺ 2022ï2025 ʛʛ. ʧʣʦʱʘʜʴ ʣʫʛʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʣʘʩʴ 
ʠʟ-ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. ʆʜʥʘʢʦ ʯʠʙʠʩʳ ʧʨʦʜʦʣʞʘʣʠ ʛʥʝʟʜʠʪʴʩʷ 
ʥʘ ʥʝʟʘʩʪʨʦʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʠʟʢʦʪʨʘʚʥʦʛʦ ʣʫʛʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʳʨʳʭ ʤʘʣʦ-
ʧʦʩʝʱʘʝʤʳʭ ʣʶʜʴʤʠ ʤʝʩʪʘʭ. ʊʘʢʞʝ ʧʪʠʮʳ ʛʥʝʟʜʠʣʠʩʴ ʥʘ ʥʝʜʘʚʥʦ ʨʘʩʧʘʭʘʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ. ɺ 2025 ʛ. ʦʪʤʝʯʝʥʦ ʟʘ-
ʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (ʩʤ. ʪʘʙʣ. 1). ʇʪʠʮʳ ʛʥʝʟʜʠʣʠʩʴ ʥʘ 
ʫʯʘʩʪʢʘʭ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 20,5 ʛʘ, ʘ ʧʣʦʪʥʦʩʪʴ ʛʥʝʟʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 7,8 ʧʘʨ/10 
ʛʘ. ʕʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʦʡʤʝʥʥʳʭ ʧʘʰʥʷʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙ-
ʣʘʩʪʠ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʯʠʙʠʩʘ ʜʦʩʪʠʛʘʝʪ 4ï4,5 ʧʘʨ/10 ʛʘ [14]. 
 
ʊʘʙʣʠʮʘ 1. ʏʠʩʣʦ ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʯʠʙʠʩʘ ʥʘ ʙʳʚʰʝʤ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ ʚ ʄʦʩʢʚʝ  
ʚ 2022-2025 ʛʛ. 
Table 1.  Number of nesting pairs of the Lapwing at the former Tushino airfield in Moscow  
in 2022-2025 
ʅʦʤʝʨ ʫʯʘʩʪʢʘ ɻʦʜ 

2022 2023 2024 2025 
ʋʯʘʩʪʦʢ 1 2 1 2 1 
ʋʯʘʩʪʦʢ 2 1 2 2 2 
ʋʯʘʩʪʦʢ 3ʘ - - 1 1 
ʋʯʘʩʪʦʢ 3ʙ 4 3 3 6 
ʋʯʘʩʪʦʢ 3ʚ - 1 - 2 
ʋʯʘʩʪʦʢ 4 3 4 1 4 
ɺʩʝʛʦ 10 11 9 16 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʘ. 
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ʅʘ ʫʯʘʩʪʢʝ 4 ʜʦ 2023 ʛ. ʯʠʙʠʩʳ ʛʥʝʟʜʠʣʠʩʴ ʥʘ ʩʳʨʦʤ ʫʯʘʩʪʢʝ ʣʫʛʘ ʥʝʜʘʣʝʢʦ 
ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʊʝʥʥʠʩʥʦʛʦ ʮʝʥʪʨʘ ʙʣʠʟ ʇʦʢʨʦʚʩʢʦʡ ʥʘʙʝʨʝʞʥʦʡ. ɺ 2023ï
2024 ʛʛ. ʦʪʜʝʣʴʥʳʝ ʪʦʢʫʶʱʠʝ ʩʘʤʮʳ ʠ ʚʦʣʥʫʶʱʠʝʩʷ ʧʪʠʮʳ ʟʘʤʝʯʝʥʳ ʥʘ ʦʛʦʨʦ-
ʞʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʄʦʩʢʚʳ-ʨʝʢʠ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʘʰ-
ʢʦʡ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʚ 2025 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʙʠʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ʵʢʦʧʘʨʢʘ çPrimaveraè ʯʠʙʠʩʳ ʥʝ ʛʥʝʟʜʷʪʩʷ, ʦʜʥʘʢʦ ʠʟʨʝʜʢʘ ʢʦʨʤʷʪʩʷ ʪʘʤ ʥʘ ʥʠʟ-
ʢʦʪʨʘʚʥʳʭ ʫʯʘʩʪʢʘʭ. 

ɻʥʝʟʜʦʚʘʥʠʝ ʯʠʙʠʩʘ ʙʣʠʟ ʟʦʥ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʟʘʩʝʣʝʥʠʝ ʧʪʠʮʘ-
ʤʠ ʥʝʙʦʣʴʰʠʭ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʥʘʨʫʰʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʚ ʂʘ-
ʣʠʥʠʥʛʨʘʜʝ [15ï17]. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʥʸʟʜ, ʩʨʦʢʠ ʛʥʝʟʜʦʚʘʥʠʷ ʠ ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ 
ɺʧʝʨʚʳʝ ʬʘʢʪʠʯʝʩʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʘ ʥʘ ʊʫʰʠʥʩʢʦʤ 

ʘʵʨʦʧʦʣʝ ʤʳ ʧʦʣʫʯʠʣʠ ʚ 2022 ʛ.: 25 ʤʘʷ ʦʪʤʝʯʝʥʘ ʚʟʨʦʩʣʘʷ ʧʪʠʮʘ ʩ ʯʝʪʳʨʴʤʷ ʧʫ-
ʭʦʚʳʤʠ ʧʪʝʥʮʘʤʠ ʧʨʠʤʝʨʥʦ 5ï8-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɺ 2025 ʛ. ʠʟ 13 ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʥʸʟʜ 10 ˈ ʫʜʘʣʦʩʴ ʦʩʤʦʪʨʝʪʴ (ʪʨʠ ʛʥʝʟʜʘ ʩ 
ʥʘʩʠʞʠʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ ʥʘ ʫʯʘʩʪʢʝ 4 ʦʩʤʦʪʨʝʥʳ ʥʝ ʙʳʣʠ ʠʟ-ʟʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦ-
ʩʪʠ). ʅʘ ʫʯʘʩʪʢʝ 1 ʥʘʡʜʝʥʦ ʦʜʥʦ ʛʥʝʟʜʦ, ʥʘ ʫʯʘʩʪʢʝ 3ʘ ˈ ʦʜʥʦ, ʥʘ ʫʯʘʩʪʢʝ 3ʙ ˈ 8, 
ʥʘ ʫʯʘʩʪʢʝ 3ʚ ˈ ʦʜʥʦ, ʥʘ ʫʯʘʩʪʢʝ 4 ˈ 4 ʛʥʝʟʜʘ. ɺʩʝ ʛʥʸʟʜʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ, 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʫʭʠʭ ʫʯʘʩʪʢʘʭ: ʯʝʪʳʨʝ ˈ ʥʘ ʨʘʩʧʘʭʘʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʣʠʰʸʥʥʳʭ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʨʠ ˈ ʩʨʝʜʠ ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʩʤ. ʨʠʩ. 3), ʜʚʘ ˈ ʩʨʝʜʠ 
ʨʘʟʥʦʪʨʘʚʴʷ, ʜʚʘ ˈ ʥʘ ʙʝʪʦʥʥʳʭ ʛʘʟʦʥʥʳʭ ʨʝʰʸʪʢʘʭ, ʧʦʨʦʩʰʠʭ ʪʨʘʚʦʡ, ʜʚʘ ˈ ʩʨʝ-
ʜʠ ʛʘʣʴʢʠ ʠ ʨʝʜʢʦʡ ʪʨʘʚʳ, ʦʜʥʦ ˈ ʥʘ ʛʦʣʦʡ ʧʦʯʚʝ ʩʨʝʜʠ ʢʫʨʪʠʥ ʪʨʘʚʳ. ʆʜʥʦ ʛʥʝʟʜʦ 
ʨʘʟʤʝʱʘʣʦʩʴ ʥʘ ʚʣʘʞʥʦʡ ʟʝʤʣʝ ʩʨʝʜʠ ʨʘʟʥʦʪʨʘʚʴʷ ʨʷʜʦʤ ʩ ʤʝʣʢʦʚʦʜʴʝʤ. 

 

 
ʈʠʩʫʥʦʢ 3. ɻʥʝʟʜʦ ʯʠʙʠʩʘ ʥʘ ʟʣʘʢʦʚʦʤ ʣʫʛʫ ʥʘ ʫʯʘʩʪʢʝ 3ʙ, 30 ʤʘʨʪʘ 2025 ʛ. 

Figure 3.  Lapwing nest in a cereal meadow in plot 3b, March 30, 2025. 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʘʚʪʦʨʘ. 
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ʏʠʩʣʦ ʷʠʮ ʚ ʢʣʘʜʢʘʭ, ʧʦ ʜʘʥʥʳʤ 2023 ʠ 2025 ʛʛ., ʢʦʣʝʙʘʣʦʩʴ ʦʪ 3 ʜʦ 4  
(ʚ ʩʨʝʜʥʝʤ 3,91, SD = 0,09; CV=7,71%; n=11).  

ʇʨʠʤʝʨʥʳʡ ʩʨʦʢ ʦʪʢʣʘʜʢʠ ʧʝʨʚʦʛʦ ʷʡʮʘ ʦʧʨʝʜʝʣʸʥ ʜʣʷ ʰʝʩʪʠ ʛʥʸʟʜ, ʚ  
2025 ʛ.: III ʜʝʢʘʜʘ ʤʘʨʪʘ ˈ ʦʜʥʦ ʛʥʝʟʜʦ, II ʜʝʢʘʜʘ ʘʧʨʝʣʷ ˈ 4, I ʜʝʢʘʜʘ ʤʘʷ ˈ ʦʜ-
ʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʢʣʘʜʦʢ ʚ I ʜʝʢʘʜʝ ʘʧʨʝʣʷ 2025 ʛ. ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʭʦ-
ʣʦʜʘʥʠʝʤ ʚ ʧʝʨʠʦʜ ʩ 5 ʧʦ 12 ʘʧʨʝʣʷ (ʜʥʸʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ï 1 Áʉ ʜʦ + 7 Áʉ, ʘ ʥʦ-
ʯʴʶ ˈ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʧʦʥʠʞʘʣʘʩʴ ʜʦ ï 3é ï 2 Áʉ), ʢʦʛʜʘ ʚʳʧʘʣ ʩʥʝʛ ʛʣʫʙʠʥʦʡ 
ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ɻʥʝʟʜʦ ʩ ʢʣʘʜʢʦʡ, ʦʙʥʘʨʫʞʝʥʥʦʝ ʚ III ʜʝʢʘʜʝ ʤʘʨʪʘ, 
ʙʳʣʦ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʙʨʦʰʝʥʦ ʧʪʠʮʘʤʠ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʉʨʦʢʠ ʦʪʢʣʘʜʢʠ ʷʠʮ ʥʘ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ɺʠʥʦʛʨʘʜʦʚʩʢʦʡ ʧʦʡʤʝ 
ʧʝʨʚʳʝ ʷʡʮʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 04.04.1983, 12.04.1984, 18.04.1985 [18]. 

ʋʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʯʠʙʠʩʦʚ ʚ 2025 ʛ. ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-
ʢʦʡ ˈ 83,9% (ʩʤ. ʪʘʙʣ. 2).  

 
ʊʘʙʣʠʮʘ 2. ʋʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʯʠʙʠʩʘ ʥʘ ʙʳʚʰʝʤ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ ʚ 2025 ʛ. 
Table 2.  Breeding success of the Lapwing at the former Tushino airfield in 2025. 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʏʠʩʣʦ ʛʥʸʟʜ 8 

ʏʠʩʣʦ ʦʪʣʦʞʝʥʥʳʭ ʷʠʮ 31 

ʏʠʩʣʦ ʷʠʮ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʘ ʛʠʙʝʣʴ ʟʘʨʦʜʳʰʘ, ʠʣʠ ʢʦʪʦʨʳʝ ʥʝ ʙʳ-
ʣʠ ʦʧʣʦʜʦʪʚʦʨʝʥʳ 

1 

ʏʠʩʣʦ ʷʠʮ, ʫʥʠʯʪʦʞʝʥʥʳʭ ʭʠʱʥʠʢʦʤ 4 

ʏʠʩʣʦ ʚʳʣʫʧʠʚʰʠʭʩʷ ʧʪʝʥʮʦʚ 26 

ʋʩʧʝʰʥʦʩʪʴ ʚʳʣʫʧʣʝʥʠʷ, % 83,9 

ʀʩʪʦʯʥʠʢ: ʨʘʙʦʪʘ ʘʚʪʦʨʘ. 

 
ʇʦʭʦʞʘʷ ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʯʠʙʠʩʘ ʨʘʥʝʝ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 71,0ï89,0% [19]. ɺ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ 
ʚʠʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ: ʚ ʃʠʧʝʮʢʝ ˈ 25,8ï51,0% [20], ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣ. ˈ 67,5% 
[21], ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣ. ˈ 38% [22], ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣ. ˈ 22,3% [23], ʥʘ ʋʨʘʣʝ (ʘʛ-
ʨʦʣʘʥʜʰʘʬʪ) ˈ 33,2% [24], ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ ˈ 51,3% [25], ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣ., 
ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ˈ 25,9-69,1% [26], ʚ ʇʨʠʜʥʝʧʨʦʚʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʥʘ ʋʢʨʘ-
ʠʥʝ ˈ 37,7% [27]. 

ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʯʝʣʦʚʝʢʘ 
ɺ ʮʝʣʦʤ ʯʠʙʠʩʳ ʛʥʝʟʜʷʪʩʷ ʥʘ ʤʘʣʦʧʦʩʝʱʘʝʤʳʭ ʣʶʜʴʤʠ ʫʯʘʩʪʢʘʭ. ʆʜʥʘʢʦ 

ʥʘ ʫʯʘʩʪʢʘʭ ˉ3ʙ ʠ ˉ3ʚ ʚ ʜʥʠ ʩʧʦʨʪʠʚʥʳʭ ʤʘʪʯʝʡ ʧʝʨʝʤʝʱʘʣʦʩʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 
ʙʦʣʝʣʴʱʠʢʦʚ, ʘ ʘʚʪʦʩʪʦʷʥʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʊʘʢ ʚ 
2025 ʛ. ʩ 15 ʘʧʨʝʣʷ ʧʦ 15 ʤʘʷ (ʧʝʨʠʦʜ ʥʘʩʠʞʠʚʘʥʠʷ) ʧʨʦʚʝʜʝʥʦ 7 ʬʫʪʙʦʣʴʥʳʭ 
ʤʘʪʯʝʡ. ʆʩʦʙʦ ʚʳʩʦʢʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠʩʧʳʪʳʚʘʣʠ ʧʪʠʮʳ, ʛʥʝʟʜʷʱʠʝʩʷ ʥʘ ʘʚʪʦ-
ʩʪʦʷʥʢʘʭ. ʊʘʤ ʛʥʝʟʜʠʣʠʩʴ ʜʚʝ ʧʘʨʳ, ʠʭ ʛʥʸʟʜʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʙʝʪʦʥʥʳʭ ʛʘʟʦʥ-
ʥʳʭ ʨʝʰʸʪʢʘʭ, ʧʦʨʦʩʰʠʭ ʪʨʘʚʦʡ (ʩʤ. ʨʠʩ. 4). ʄʘʰʠʥʳ ʧʘʨʢʦʚʘʣʠʩʴ ʚ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʛʥʸʟʜ (ʩʤ. ʨʠʩ. 5). ɹʝʩʧʦʢʦʡʩʪʚʦ ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʣʠ ʧʪʠʮʳ ʥʘ 
ʫʯʘʩʪʢʝ ˉ 3ʙ, ʛʥʝʟʜʠʚʰʠʝʩʷ ʥʘ ʣʫʛʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʘʚʪʦʩʪʦʷʥʢʝ (ʩʤ.ʨʠʩ. 6). 
ɻʨʘʥʠʮʝʡ ʣʫʛʘ ʙʳʣʘ ʘʩʬʘʣʴʪʦʚʘʷ ʜʦʨʦʛʘ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʰʢʦʤ ʧʝʨʝʤʝʱʘʣʠʩʴ ʩʦʪ-
ʥʠ ʙʦʣʝʣʴʱʠʢʦʚ ʧʝʨʝʜ ʠ ʧʦʩʣʝ ʤʘʪʯʘ. ɼʚʘ ʩʘʤʳʭ ʙʣʠʟʢʠʭ ʢ ʜʦʨʦʛʝ ʛʥʝʟʜʘ ʨʘʩʧʦ-
ʣʘʛʘʣʠʩʴ ʚ 3,3 ʠ 5,7 ʤ ʦʪ ʥʝʸ. ʋʯʠʪʳʚʘʷ ʰʠʨʠʥʫ ʜʦʨʦʛʠ ʦʪ 6 ʜʦ 15 ʤ, ʘ ʙʦʣʝʣʴʱʠ-
ʢʠ ʰʣʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʮʝʥʪʨʫ ʜʦʨʦʛʠ, ʜʠʩʪʘʥʮʠʷ ʜʦ ʥʘʩʠʞʠʚʘʶʱʠʭ ʧʪʠʮ ʩʦʩʪʘʚ-
ʣʷʣʘ ʧʨʠʤʝʨʥʦ 7-8,8 ʤ, ʧʨʠ ʧʨʦʭʦʜʝ ʙʣʠʞʝ ʢ ʢʨʘʶ ʜʦʨʦʛʠ ʨʘʩʩʪʦʷʥʠʝ ʩʦʢʨʘʱʘ-
ʣʦʩʴ ʜʦ 4-6 ʤ (ʩʤ. ʨʠʩ. 7). ʇʪʠʮʳ, ʛʥʝʟʜʠʚʰʠʝʩʷ ʥʘ ʣʫʛʫ ʫ ʘʚʪʦʩʪʦʷʥʢʠ, ʧʨʠ ʧʨʦʭʦ-
ʜʝ ʙʦʣʝʣʴʱʠʢʦʚ ʦʩʪʘʚʘʣʠʩʴ ʚ ʛʥʸʟʜʘʭ, ʥʘʩʠʞʠʚʘʷ ʢʣʘʜʢʠ, ʠʟʜʘʚʘʷ, ʦʜʥʘʢʦ, ʙʝʩ-
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ʧʦʢʦʡʥʳʝ ʢʨʠʢʠ. ʇʪʠʮʳ, ʛʥʝʟʜʠʚʰʠʝʩʷ ʥʘ ʘʚʪʦʩʪʦʷʥʢʝ, ʚʟʣʝʪʘʣʠ ʩ ʛʥʝʟʜʘ, ʘ ʟʘʪʝʤ 
ʚʦʟʚʨʘʱʘʣʠʩʴ ʪʫʜʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʣʶʜʠ ʧʨʦʭʦʜʠʣʠ ʦʯʝʥʴ ʙʣʠʟʢʦ ʠʣʠ ʨʷʜʦʤ ʧʨʦʝʟ-
ʞʘʣʘ ʤʘʰʠʥʘ. ʇʪʠʮʳ ʥʘʩʠʞʠʚʘʣʠ, ʜʘʞʝ ʝʩʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʩʪʦʷʣʠ ʘʚʪʦ-
ʤʦʙʠʣʠ. ʅʠ ʦʜʥʘ ʢʣʘʜʢʘ ʥʝ ʙʳʣʘ ʙʨʦʰʝʥʘ ʠʟ-ʟʘ ʙʝʩʧʦʢʦʡʩʪʚʘ ʯʝʣʦʚʝʢʦʤ. ɺ ʜʥʠ, 
ʢʦʛʜʘ ʤʘʪʯʝʡ ʥʝ ʙʳʣʦ, ʧʪʠʮʳ ʩʣʝʪʘʣʠ ʩ ʛʥʸʟʜ ʟʘʨʘʥʝʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪ-
ʨʦʚ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʮʦ ʷʚʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʪʠʮ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʯʝʣʦʚʝʢʫ ʚ ʜʥʠ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʯʝʡ. ʇʦʭʦʞʠʭ ʩʣʫʯʘʝʚ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ 
ʦʧʠʩʘʥʦ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʨʝʘʢʮʠʠ ʧʪʠʮ ʥʘ ʧʨʠʙʣʠʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʜʥʠ 
ʤʘʪʯʝʡ ʠ ʚ ʜʥʠ ʙʝʟ ʤʘʪʯʝʡ ʧʦʟʚʦʣʷʝʪ ʯʠʙʠʩʘʤ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʫʶ ʠʥʢʫʙʘʮʠʶ. 
ʅʝʩʦʤʥʝʥʥʦ, ʚ ʧʝʨʠʦʜ ʥʘʩʠʞʠʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʪʠʮ ʥʘ ʛʥʸʟʜʘʭ ʠʟ-ʟʘ 
ʙʝʩʧʦʢʦʡʩʪʚʘ ʧʨʠʚʝʣʦ ʙʳ ʢ ʛʠʙʝʣʠ ʵʤʙʨʠʦʥʦʚ. 

 

 
ʈʠʩʫʥʦʢ 4. ɻʥʝʟʜʦ ʯʠʙʠʩʘ (ʫʢʘʟʘʥʦ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ) ʥʘ ʙʝʪʦʥʥʦʡ ʛʘʟʦʥʥʦʡ ʨʝʰʸʪʢʝ  

ʥʘ ʘʚʪʦʩʪʦʷʥʢʝ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʯʘ, 26 ʘʧʨʝʣʷ 2025 ʛ. 
Figure 4.  Lapwing nest (indicated by the red arrow) on a concrete lawn grid in a parking lot  

on the day of the match, April 26, 2025. 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʊ.ʉ. ɸʥʜʨʝʝʚʘ. 
 

 
ʈʠʩʫʥʦʢ 5. ɺʳʣʫʧʠʚʰʠʝʩʷ ʧʪʝʥʮʳ ʯʠʙʠʩʘ ʚ ʛʥʝʟʜʝ ʥʘ ʙʝʪʦʥʥʦʡ ʛʘʟʦʥʥʦʡ ʨʝʰʝʪʢʝ  

ʥʘ ʘʚʪʦʩʪʦʷʥʢʝ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʯʘ, 15 ʤʘʷ 2025 ʛ. 
Figure 5 . Hatched lapwing chicks in a nest on a concrete grass grid in the parking lot  

on the day of the match, May 15, 2025.  
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʘʚʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 6. ɺʳʣʫʧʠʚʰʠʝʩʷ ʧʪʝʥʮʳ ʯʠʙʠʩʘ ʚ ʛʥʝʟʜʝ ʩʨʝʜʠ ʛʘʣʴʢʠ ʠ ʨʝʜʢʦʡ ʪʨʘʚʳ 

ʫ ʘʚʪʦʩʪʦʷʥʢʠ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʤʘʪʯʘ, 15 ʤʘʷ 2025 ʛ. 
Figure 6 . Hatched lapwing chicks in a nest among pebbles and sparse grass near the car park 

on the day of the match, May 15, 2025. 
 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʘʚʪʦʨʘ. 

 

 
ʈʠʩʫʥʦʢ 7. ɻʥʝʟʜʦ ʯʠʙʠʩʘ ʥʘ ʛʦʣʦʡ ʧʦʯʚʝ ʩʨʝʜʠ ʢʫʨʪʠʥ ʪʨʘʚʳ ʫ ʘʚʪʦʩʪʦʷʥʢʠ  

ʨʷʜʦʤ ʩ ʜʦʨʦʛʦʡ ʩ ʠʜʫʱʠʤʠ ʙʦʣʝʣʴʱʠʢʘʤʠ. ʄʘʣʘʷ ʩʪʨʝʣʢʘ ˈ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʥʝʟʜʘ  
ʜʦ ʢʨʘʷ ʜʦʨʦʛʠ, ʙʦʣʴʰʘʷ ʩʪʨʝʣʢʘ ˈ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʥʝʟʜʘ ʜʦ ʮʝʥʪʨʘ ʜʦʨʦʛʠ,  

26 ʘʧʨʝʣʷ 2025 ʛ. ʅʘ ʤʦʤʝʥʪ ʩʲʝʤʢʠ ʧʪʠʮʘ ʩʠʜʝʣʘ ʚ ʛʥʝʟʜʝ. 
Figure 7.  A lapwing nest on bare ground among clumps of grass near a parking lot next  

to a road with walking fans. The small arrow indicates the distance from the nest to the edge 
of the road; the large arrow indicates the distance from the nest to the center of the road.  

The bird was sitting on the nest at the time of the photo. April 26, 2025. 
 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʘʚʪʦʨʘ. 
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ɺʣʠʷʥʠʝ ʭʠʱʥʠʢʦʚ 
ʂ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʛʥʝʟʜʦʚʳʤ ʭʠʱʥʠʢʘʤ ʯʠʙʠʩʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʨʳʭ ʚʦʨʦʥ 

(Corvus cornix L., 1758) ʠ ʩʦʙʘʢ (Canis familiaris L., 1758). ɺ ʬʝʚʨʘʣʝ 2022 ʛ. ʚ 
ʦʢʨʝʩʪʥʦʩʪʷʭ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʘ ʥʘʡʜʝʥʦ ʚʩʝʛʦ ʦʜʥʦ ʛʥʝʟʜʦ ʩʝʨʦʡ ʚʦʨʦʥʳ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʦʚ ʨʝʛʫʣʷʨʥʦ ʜʝʨʞʠʪʩʷ ʥʝ-
ʩʢʦʣʴʢʦ ʩʝʨʳʭ ʚʦʨʦʥ. ɺ ʤʝʩʪʘʭ, ʛʜʝ ʛʥʝʟʜʷʪʩʷ ʯʠʙʠʩʳ, ʤʳ ʣʠʰʴ ʠʥʦʛʜʘ ʚʠʜʝʣʠ 
ʙʨʦʜʷʯʠʭ ʠ ʛʫʣʷʶʱʠʭ ʩ ʭʦʟʷʝʚʘʤʠ ʩʦʙʘʢ. ɺ ʮʝʣʦʤ ʚʣʠʷʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʭʠʱ-
ʥʠʢʦʚ ʥʘ ʛʥʝʟʜʦʚʘʥʠʝ ʯʠʙʠʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʚʳʩʦʢʠʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʠʙʠʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 
ɼʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʯʠʙʠʩʘ, ʛʥʝʟʜʷʱʝʡʩʷ ʥʘ ʙʳʚʰʝʤ ʊʫʰʠʥʩʢʦʤ ʘʵʨʦʧʦʣʝ, 

ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʛʦʨʦʜʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ 

ʧʪʠʮ [28], ʘ ʠʤʝʥʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʛʦʨʦʜʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʛʦʨʦʜʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʫʜʣʠʥʝʥʠʝ ʩʝ-

ʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ, ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʯʝʣʦʚʝʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʊʫʰʠʥʩʢʦʛʦ ʘʵʨʦʧʦʣʷ ʯʠʙʠʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʛʥʝʟʜʠʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʥʠʟʢʦʪʨʘʚʥʳʭ ʣʫʛʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʥʘ ʨʘʩʧʘ-

ʭʘʥʥʳʭ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ ʩ ʛʘʟʦʥʥʦʡ ʪʨʘ-

ʚʦʡ. ʄʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʦʢʨʫʞʝʥʳ ʧʣʦʪʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʩʧʦʨʪʠʚʥʳʤʠ ʩʦ-

ʦʨʫʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʣʝʩʦʧʘʨʢʦʚʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʙʠʩʘ ʚ 2025 ʛ. ʫʚʝʣʠʯʠʣʘʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʛʥʝʟʜʦʧʨʠʛʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʤʝʩʪʝ ʨʘʩʧʘʭʘʥʥʳʭ ʧʦʜ 

ʟʘʩʪʨʦʡʢʫ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʣʫʛʦʚ. ʋ ʠʟʫʯʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʯʠʙʠʩʘ ʧʨʦʷʚʣʷʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʪʠʮ. 

ɼʘʣʴʥʝʡʰʝʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚʣʝʯʸʪ 

ʫʥʠʯʪʦʞʝʥʠʝ ʣʫʛʦ-ʧʦʣʝʚʳʭ ʫʛʦʜʠʡ, ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʠʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʠ ʧʨʝʢʨʘʱʝʥʠʶ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʘ ʚ ʛʦʨʦʜʘʭ [7, 

29]. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 
ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʊʠʤʦʬʝʶ ɸʥʜʨʝʝʚʫ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʚʝʜʝ-

ʥʠʠ ʥʘʙʣʶʜʝʥʠʡ ʚ 2025 ʛ. 
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Abstract. Long-term changes in the species composition and abundance of nesting 
waders on islands and open meadow habitats in the Russian part of the Neman Delta 
from the 1920ï1930s to the present are demonstrated. The causes of these changes 
are discussed, and the role of natural factors and the impact of human economic activity 
are assessed. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʣʴʪʘ ʅʝʤʘʥʘ ʦʩʪʘʸʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʜʣʷ ʨʝʛʠʦʥʘ 

ʪʝʨʨʠʪʦʨʠʝʡ, ʛʜʝ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʷʶʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʠ ʫʷʟʚʠʤʳʝ 

ʛʥʝʟʜʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʨʷʜʘ ʚʠʜʦʚ ʢʫʣʠʢʦʚ, ʚʳʞʠʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʝʦʯʝʚʠʜʥʳʤ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ.  

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʫʣʠʢʘʤ, ʦʙʠʪʘʶʱʠʤ ʚ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʭ 

ʙʠʦʪʦʧʘʭ ˈ ʥʘ ʦʩʪʨʦʚʘʭ ʚ ʨʫʩʣʘʭ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʠ ʚ ʦʢʨʝʩʪʥʳʭ ʣʫʛʦʧʦʣʝʚʳʭ ʫʛʦ-

ʜʴʷʭ. ʄʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʫʣʠʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʣʝʩʘʭ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ, ʪʘʢ ʢʘʢ 

ʵʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʣʠʰʴ ʚ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟ-

ʤʝʥʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʝʣʴʪʳ ʅʝʤʘʥʘ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʝʣʴʪʘ ʅʝʤʘʥʘ ï ʧʣʦʩʢʘʷ ʘʣʣʶʚʠʘʣʴʥʘʷ ʧʨʠʤʦʨʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʚʦʟʨʘʩ-

ʪʦʤ ʙʦʣʝʝ ʰʝʩʪʠ ʪʳʩʷʯ ʣʝʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʩʣʦʞʥʫʶ ʤʦ-

ʟʘʠʢʫ ʚʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʩʫʰʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʷʜʦʤ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʠ ʯʘʩʪʠʯʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʩʦʩʝʜʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʥʦʚʦ 

ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ ʟʝʤʣʠ [1].  

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʪʚʳ, ʶʞʥʘʷ ˈ ʥʘ ʢʨʘʡ-

ʥʝʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʖʞʥʘʷ ʯʘʩʪʴ ʜʨʝʚʥʝʡ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ 245 

ʢʤ2. ʊʘʤ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʩʣʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝ-

ʩʪʦʦʙʠʪʘʥʠʡ: ʦʪ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʢ ʚʝʨʰʠʥʝ ʜʝʣʴʪʳ ʩʤʝʥʷʶʪ ʜʨʫʛ 

ʜʨʫʛʘ ʧʨʠʤʦʨʩʢʠʝ ʣʫʛʘ, ʥʠʟʠʥʥʳʝ ʠ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ, ʧʣʦʩʢʠʝ ʥʠʟʤʝʥʥʦʩʪʠ, ʧʨʦ-

ʨʝʟʘʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʢʦʚʳʝ ʜʶʥʳ ʠ ʢʦʤʧʣʝʢʩʳ 

ʧʝʨʝʚʝʷʥʥʳʭ ʧʝʩʢʦʚ. ɿʘʙʦʣʦʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʚʳʰʘʝʪ 30%. ʇʨʠʨʦʜʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʜʨʝʚʥʝʡ ʜʝʣʴʪʳ ʟʘ ʤʥʦʛʦʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʝʸ ʦʩʚʦʝʥʠʷ ʧʨʝʪʝʨʧʝʣʠ 

ʢʦʨʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʤ ʩʦʟʜʘʥʘ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʝʣʴ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ 

ʚʦʜʥʳʤ ʙʘʣʘʥʩʦʤ ˈ ʧʦʣʴʜʝʨʳ [2].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ ʚ 1982ï2025 ʛʛ. 

ʇʝʩʯʘʥʳʝ ʦʩʪʨʦʚʘ ʚ ʨʫʩʣʘʭ ʜʝʣʴʪʳ ʦʙʩʣʝʜʦʚʘʣʠ ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʤʘʝ-

ʠʶʥʝ. ɺʩʝʛʦ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʙʳʣʠ ʦʩʪʨʦʚʘ ʥʘ 32-ʢʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ ʅʝʤʘʥʘ, ʥʘ 10-
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ʢʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ ʨ. ʉʝʚʝʨʥʦʡ (ʶʞʥʳʡ ʨʫʢʘʚ ʅʝʤʘʥʘ) ʠ ʦʩʪʨʦʚʘ ʥʘ ʚʳʭʦʜʝ ʨʫʩʣʘ 

ʨ. ʉʝʚʝʨʥʦʡ ʚ ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ. ʅʘ ʢʘʞʜʦʤ ʦʩʪʨʦʚʝ ʧʨʦʚʦʜʠʣʠ ʪʦʪʘʣʴʥʳʡ ʧʦʠʩʢ 

ʛʥʸʟʜ ʠ ʚʳʚʦʜʢʦʚ. ʀʟ-ʟʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʜʝʣʴʪʳ ʠ ʧʝʨʠ-

ʦʜʠʯʝʩʢʦʛʦ ʨʘʟʤʳʚʘ ʦʩʪʨʦʚʦʚ ʝʞʝʛʦʜʥʦ ʙʳʣʦ ʜʦʩʪʫʧʥʦ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʦʪ 11 ʜʦ 

14 ʦʩʪʨʦʚʦʚ ʧʣʦʱʘʜʴʶ ʦʪ 0,0012 ʜʦ 0,03 ʢʤ2. ʉʫʤʤʘʨʥʘʷ ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʥʘ 

ʦʩʪʨʦʚʘʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʣʘ 0,2ï0,3 ʢʤ2. 

ɺ ʣʫʛʦʧʦʣʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʛʥʝʟʜʦʚʘʥʠʷ ʚ ʤʘʨʪʝ-

ʘʧʨʝʣʝ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʥʘ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ ʫʯʘʩʪʢʘʭ. ɼʘʣʝʝ ʚ ʘʧʨʝʣʝ ï ʠʶʥʝ ʚʳʧʦʣʥʷʣʠ 

ʦʙʟʦʨʥʳʝ ʤʘʨʰʨʫʪʥʳʝ ʫʯʸʪʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʦʙʥʘʨʫʞʝʥ-

ʥʳʭ ʛʥʝʟʜʦʚʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʠʣʠ ʧʦʠʩʢ ʛʥʸʟʜ ʠ ʚʳʚʦʜʢʦʚ. ɺʩʝʛʦ 

ʧʦʜ ʨʝʛʫʣʷʨʥʳʤ ʢʦʥʪʨʦʣʝʤ ʥʘʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 100 ʢʤ2 ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ 

ʢʫʣʠʢʦʚ ʣʫʛʦʧʦʣʝʚʳʭ ʫʛʦʜʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʢʫʣʠʢʦʚ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 

100 ʣʝʪ  

ɺ 1920ï1930-ʝ ʛʛ. ʚ ʜʝʣʴʪʝ ʚʝʣʘʩʴ ʘʢʪʠʚʥʘʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʃʫʛʘ ʚʜʦʣʴ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ 

ʧʦʜ ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʩʝʥʦʢʦʩ. ʋʞʝ ʩ XIX ʚ. ʥʘ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʩʪʘʣʦ ʦʢʘʟʳʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘ-

ʥʳ ʦʙʰʠʨʥʳʝ ʧʦʣʴʜʝʨʥʳʝ ʟʝʤʣʠ, ʣʝʞʘʱʠʝ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʦ ʧʣʦʱʘʜʴ ʧʘʩʪʙʠʱʥʳʭ ʠ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʜʘʤʙ ʥʘʧʨʘʚʠʣʦ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʚ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʜʝʣʴʪʳ ʅʝʤʘ-

ʥʘ, ʯʪʦ ʫʩʢʦʨʷʣʦ ʦʙʤʝʣʝʥʠʝ ʫʩʪʴʝʚ ʨʫʢʘʚʦʚ ʜʝʣʴʪʳ [1] ʠ ʩʦʟʜʘʚʘʣʦ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʨʫʩʣʘʭ ʧʝʩʯʘʥʳʭ ʦʩʪʨʦʚʦʚ. 

ʉʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʢʫʣʠʢʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʚ ʛʣʘʚʥʦʤ ʨʫʩʣʝ ʅʝʤʘʥʘ 

ʠ ʝʛʦ ʨʫʢʘʚʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʛʣʘʚʥʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ˈ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʨ. ʅʝʤʘʥ ʚ ʧʝʨʠʦʜ ʩ ʘʧʨʝ-

ʣʷ ʧʦ ʠʶʥʴ.  

ɺ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI ʚ. ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʚʝʩʴʤʘ ʜʠʥʘʤʠʯʥʦʡ. ʅʝʢʦʪʦʨʳʝ ʦʩʪʨʦʚʘ ʚ ʟʘʣʠʚʝ ʠ ʨʫʩʣʝ ʨʝʢʠ ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʪʘʥʦʚʠʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ 

ʠʟ-ʟʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʜʲʸʤʦʚ ʫʨʦʚʥʷ ʚʦʜʳ, ʰʪʦʨʤʦʚʳʭ ʥʘʛʦʥʦʚ ʠ ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʟʤʳʚʘ ʧʝʩʯʘʥʦʛʦ ʪʝʣʘ ʦʩʪʨʦʚʦʚ. 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʦʣʴ ʦʩʪʨʦʚʦʚ ʢʘʢ ʤʝʩʪ ʛʥʝʟʜʦ-

ʚʘʥʠʷ ʢʫʣʠʢʦʚ, ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʥʘ ʥʠʭ ʩʚʦʙʦʜʥʳʭ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʦʚ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘ ʦʩʪʨʦʚʘʭ ʥʝ ʚʝʜʸʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʳʧʘʩ ʩʢʦʪʘ, ʟʘʧʨʝʱʝʥʦ ʠʭ ʧʦʩʝʱʝʥʠʝ ʛʨʘʞʜʘʥʩʢʠʤʠ ʣʠʮʘʤʠ. ʆʩʪʨʦ-

ʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʠʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʟʘʨʘʩʪʘʶʪ ʠʚʥʷʢʦʤ ʠ ʚʳʩʦʢʦ-

ʪʨʘʚʴʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʣʦʱʘʜʴ ʛʥʝʟʜʦʧʨʠʛʦʜʥʳʭ ʜʣʷ ʢʫʣʠʢʦʚ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʢʫʤʫʣʷʮʠʷ ʧʝʩʢʘ ʚ ʨʫʩʣʝ ʅʝʤʘʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʦʩʪʨʦʚʦʚ ʠ ʦʪʤʝʣʝʡ (ʩʤ. ʨʠʩ. 1). 

ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʦʚʳʝ ʦʩʪʨʦʚʘ ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ 

ʟʘʩʝʣʷʶʪʩʷ ʢʫʣʠʢʘʤʠ, ʥʝʨʝʜʢʦ ʚ ʢʦʣʦʥʠʷʭ ʨʝʯʥʦʡ (Sterna hirundo L., 1758) ʠ ʤʘ-

ʣʦʡ (Sternula albifrons (Pallas, 1764) ʢʨʘʯʝʢ. 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5


ȴɛɖɆɓɆ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ Ɏ ɍɆɕɔɈɋɊɓɔɋ Ɋɋɑɔ. 202 6 . ȸɔɒ 7. ɷ 1 . 

Environment protection and nature reserve management. 202 6 . Vol . 7 . Ls . 1.  

 

114 

 
ʈʠʩʫʥʦʢ 1. ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʩʯʘʥʦʛʦ ʦʩʪʨʦʚʘ ʚ ʨʫʩʣʝ  

ʨ. ʅʝʤʘʥ ˈ ʤʝʩʪʘ ʙʫʜʫʱʝʛʦ ʛʥʝʟʜʦʚʘʥʠʷ ʢʨʘʯʝʢ ʠ ʢʫʣʠʢʦʚ 
Figure 1. The initial stage of formation of a sandy island on the Neman Riverbed ˈ  

a future nesting site for terns and waders. 
 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʀ.ʅ. ʃʳʩʘʥʩʢʦʛʦ 

 
ʉʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʢʫʣʠʢʦʚ ʚ ʣʫʛʦʧʦʣʝʚʳʭ ʫʛʦʜʴʷʭ. ɺ 1980ï1990-

ʝ ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʤʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʧʦʩʝʣʝʥʠʡ (ʩʸʣ, ʭʫʪʦʨʦʚ) ʠ ʧʨʝʚʨʘ-
ʱʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠʟ ʤʦʱʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʨʘʥʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʫʛʦʚ ʦʢʘʟʘʣʠʩʴ ʟʘʙʨʦ-
ʰʝʥʥʳʤʠ, ʦʥʠ ʟʘʙʦʣʘʯʠʚʘʣʠʩʴ, ʟʘʨʘʩʪʘʣʠ ʪʨʦʩʪʥʠʢʦʤ ʠ ʢʫʩʪʘʨʥʠʢʦʤ [1], ʩʪʘʥʦ-
ʚʷʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ. ʀʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʦʙʦʨʦʪʘ ʦʢʘʟʘʣʠʩʴ ʚʳʚʝʜʝʥʥʳʤʠ ʚʩʝ ʣʫʛʘ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦ-
ʛʦ ʟʘʣʠʚʘ. 

ʂ 2020-ʤ ʛʛ. ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ ʥʘ ʙʳʚʰʠʭ ʧʘʩʪʙʠʱʥʳʭ ʠ ʩʝʥʦʢʦʩ-
ʥʳʭ ʣʫʛʘʭ ʚʜʦʣʴ ʙʝʨʝʛʦʚ ʨʫʩʝʣ ʜʝʣʴʪʳ ʠ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦ-
ʩʪʴʶ ʫʪʨʘʯʝʥʳ. 

ʂʫʣʠʢʠ ʧʝʨʝʭʦʜʷʪ ʢ ʛʥʝʟʜʦʚʘʥʠʶ ʥʘ ʫʜʘʣʸʥʥʳʭ ʦʪ ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ ʪʝʨʨʠ-
ʪʦʨʠʷʭ, ʛʜʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʦʚʳʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʨʘʥʝʝ ʟʘʙʨʦʰʝʥ- 
ʥʳʭ ʟʝʤʣʷʭ ʙʳʚʰʠʭ ʧʦʣʴʜʝʨʥʳʭ ʣʫʛʦʚ ʧʨʦʚʦʜʠʪʩʷ ʦʩʫʰʠʪʝʣʴʥʘʷ ʤʝʣʠʦʨʘʮʠʷ  
ʠ ʨʘʩʯʠʩʪʢʘ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʟʘʨʦʩʣʝʡ ʚʳʩʦʢʦʪʨʘʚʴʷ, ʪʨʦʩʪʥʠʢʘ (Phragmites 
australis (Cav.) Trin. ex Steud), ʠʚʥʷʢʘ (Salix sp.), ʦʣʴʰʘʥʠʢʘ (Alnus sp.). ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʤʝʩʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʢʫʣʠʢʦʚ.  

ʂʫʣʠʢʠ ʧʝʩʯʘʥʳʭ ʦʩʪʨʦʚʦʚ ʚ ʨʫʩʣʘʭ ʨʝʢ 
ʂʫʣʠʢ-ʩʦʨʦʢʘ Haematopus ostralegus L., 1758. ɺ 1920ï1930-ʝ ʛʛ. ʢʫʣʠʢ-

ʩʦʨʦʢʘ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʥʝ ʛʥʝʟʜʠʣʩʷ. ʇʝʨʚʳʝ ʢʣʘʜʢʠ ʵʪʦʛʦ ʚʠʜʘ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ 
1982ï1985 ʛʛ. ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʝʩʯʘʥʳʭ ʥʘʤʳʚʥʳʭ ʦʩʪʨʦʚʘʭ ʚ 
ʤʝʩʪʝ ʚʧʘʜʝʥʠʷ ʨ. ʉʝʚʝʨʥʦʡ ʚ ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ (ʩʤ. ʨʠʩ. 2). ɺ 1990-ʝ ʛʛ. ʪʘʤ ʥʝʨʝ-
ʛʫʣʷʨʥʦ ʛʥʝʟʜʠʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʧʘʨʳ, ʘ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʛ. ˈ 1ï2 ʧʘʨʳ. ʇʦʩʣʝ 
2010 ʛ. ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʩʤʝʩʪʠʣʠʩʴ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ. ʂʫʣʠʢ-ʩʦʨʦʢʘ ʟʘʩʝʣʷʣ ʦʪ 
1 ʜʦ 4-ʭ ʦʩʪʨʦʚʦʚ ʚ ʨʫʩʣʝ ʅʝʤʘʥʘ (ʩʤ. ʨʠʩ. 3) ʜʦ ʝʛʦ ʨʘʟʚʝʪʚʣʝʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʠʡ 
ʨʫʢʘʚ ˈ ʨ. ʉʝʚʝʨʥʫʶ ʠ ʣʠʪʦʚʩʢʠʡ ˈ ʨ. ɸʪʤʘʪʫ (ʣʠʪ. Atmata). ʉʨʝʜʥʷʷ ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʦʩʪʨʦʚʦʚ ʟʘ ʧʝʨʠʦʜ 2011ï2025 ʛʛ. ʩʦʩʪʘʚʠʣʘ 2,13 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ 
(SD = 1,46; Lim 0ï5, n = 15).  

https://ru.wikipedia.org/wiki/Cav.
https://ru.wikipedia.org/wiki/Trin.
https://ru.wikipedia.org/wiki/Steud.
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ʈʠʩʫʥʦʢ 2. ʄʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʘ-ʩʦʨʦʢʠ ˈ ʧʝʩʯʘʥʳʝ ʥʘʤʳʚʥʳʝ ʦʩʪʨʦʚʘ  

ʚ ʤʝʩʪʝ ʚʧʘʜʝʥʠʷ ʨ. ʉʝʚʝʨʥʦʡ ʚ ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ 
Figure 2.  The nesting site of the Eurasian oystercatcher is the sandy alluvial islands where  

the Severnaya River flows into the Curonian Lagoon 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʀ.ʅ. ʃʳʩʘʥʩʢʦʛʦ 

 

 
ʈʠʩʫʥʦʢ 3. ɻʥʝʟʜʦ ʢʫʣʠʢʘ-ʩʦʨʦʢʠ ʥʘ ʧʝʩʯʘʥʦʤ ʦʩʪʨʦʚʝ ʚ ʨʫʩʣʝ ʅʝʤʘʥʘ, 28.05.2017 
Figure 3. Eurasian Oystercatcher nest on a sandy island in the channel of the Neman, 

28.05.2017 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻ.ɺ. ɻʨʠʰʘʥʦʚʘ. 

 
ʐʠʣʦʢʣʶʚʢʘ Recurvirostra avosetta L., 1758. ɺ 1920ï1930-ʝ ʛʛ. ʰʠʣʦʢʣʶʚʢʘ 

ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʥʝ ʛʥʝʟʜʠʣʘʩʴ. ʅʘʯʠʥʘʷ ʩ 1993 ʛ. ʰʠʣʦʢʣʶʚʢʘ ʥʘʯʘʣʘ ʛʥʝʟʜʠʪʴʩʷ 
ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ, ʛʜʝ ʚ 1990-ʭ ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʛʥʝʟʜʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚ 
ʃʠʪʚʝ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 5 ʜʦ 15 ʧʘʨ [3]. 

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʛʥʝʟʜʦʚʘʥʠʝ ʰʠʣʦʢʣʶʚʢʠ ʚʧʝʨʚʳʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 
ʚ 2002 ʛ., ʢʦʛʜʘ ʚ ʤʘʝ ʥʘ ʦʜʥʦʤ ʠʟ ʧʝʩʯʘʥʳʭ ʦʩʪʨʦʚʦʚ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʙʣʠʟ ʫʩʪʴʷ 
ʨ. ʉʝʚʝʨʥʦʡ ʙʳʣʠ ʥʘʡʜʝʥʳ 3 ʛʥʝʟʜʘ ʰʠʣʦʢʣʶʚʢʠ ʚ ʢʦʣʦʥʠʠ ʨʝʯʥʦʡ ʢʨʘʯʢʠ. ɺ ʦʜʥʦʤ 
ʠʟ ʛʥʸʟʜ ʧʦʚʝʨʭ 4 ʷʠʮ ʰʠʣʦʢʣʶʚʢʠ ʣʝʞʘʣʠ ʪʨʠ ʩʚʝʞʠʭ ʷʡʮʘ ʨʝʯʥʦʡ ʢʨʘʯʢʠ. ʉʤʝ-
ʰʘʥʥʫʶ ʢʣʘʜʢʫ ʥʘʩʠʞʠʚʘʣʘ ʰʠʣʦʢʣʶʚʢʘ. ʇʦʟʜʥʝʝ ʥʘ ʩʦʩʝʜʥʝʤ ʦʩʪʨʦʚʝ ʧʦʷʚʠʣʦʩʴ 
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ʝʱʸ ʦʜʥʦ, ʯʝʪʚʝʨʪʦʝ, ʛʥʝʟʜʦ ʰʠʣʦʢʣʶʚʢʠ ʩ ʢʣʘʜʢʦʡ ʠʟ 4 ʷʠʮ ʠ 18 ʛʥʸʟʜ ʨʝʯʥʦʡ 
ʢʨʘʯʢʠ. ʇʦʷʚʣʝʥʠʝ ʛʥʝʟʜʷʱʠʭʩʷ ʰʠʣʦʢʣʶʚʦʢ ʥʘ ʦʩʪʨʦʚʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʚ 
2002 ʛ. ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚʝʨʦʷʪʥʦ, ʦʯʝʥʴ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ʂʫʨʰʩʢʦʤ ʟʘ-
ʣʠʚʝ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʩʪʨʦʚʘ ʚ ʫʩʪʴʝ ʨ. ʉʝʚʝʨʥʦʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ, ʙʳʩʪʨʦ ʧʦʜʩʳ-
ʭʘʣʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʥʸʟʜ [4]. ʅʝ ʠʩ-
ʢʣʶʯʝʥʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʢʦʣʦʥʠʟʘʮʠʠ ʩʣʫʞʠʣʦ ʧʦʩʝʣʝʥʠʝ ʰʠʣʦʢʣʶʚʦʢ ʚ 15 ʢʤ ʩʝ-
ʚʝʨʥʝʝ ʚ ʃʠʪʚʝ [3]. ɻʥʝʟʜʦʚʘʥʠʝ ʥʘ ʵʪʦʤ ʞʝ ʦʩʪʨʦʚʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʘʢʞʝ 
ʚ 2004 ʛ. ˈ 2 ʛʥʝʟʜʘ, ʚ 2005 ˈ 2 ʛʥʝʟʜʘ, ʠ ʚ 2009 ʛ. ˈ 4 ʛʥʝʟʜʘ. 

ɺ ʨʫʩʣʝ ʅʝʤʘʥʘ ʚ 2007 ʛ. ʛʥʝʟʜʠʣʘʩʴ 1 ʧʘʨʘ, ʚ 2008 ˈ 2 (ʩʤ. ʨʠʩ. 3), ʚ  
2009 ʛ. ˈ 3 ʧʘʨʳ ʰʠʣʦʢʣʶʚʦʢ. ʀʟ-ʟʘ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 2009 ʛ. ʛʥʝʟʜʦʚʘʥʠʝ 
ʙʳʣʦ ʥʝʫʩʧʝʰʥʳʤ. ɺ 2010 ʠ 2011 ʛʛ. ʛʥʸʟʜ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʘ ʚ 2012 ʛ. ʥʘʡʜʝʥʦ ʦʜ-
ʥʦ ʛʥʝʟʜʦ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩ 2013 ʧʦ 2025 ʛʛ. ʰʠʣʦʢʣʶʚʢʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ 
ʅʝʤʘʥʘ ʥʝ ʛʥʝʟʜʠʣʘʩʴ. 

 

 
ʈʠʩʫʥʦʢ 4. ɻʥʝʟʜʦ ʰʠʣʦʢʣʶʚʢʠ ʥʘ ʧʝʩʯʘʥʦʤ ʦʩʪʨʦʚʝ, 7.06.2008. 

Figure 4. Pied Avocet nest on a sandy island, June 7, 2008. 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻ.ɺ. ɻʨʠʰʘʥʦʚʘ. 
 

ɻʘʣʩʪʫʯʥʠʢ Charadrius hiaticula L., 1758. ɺʩʝʛʜʘ ʛʥʝʟʜʠʣʩʷ ʦʯʝʥʴ ʨʝʜʢʦ ʥʘ 
ʧʝʩʯʘʥʳʭ ʦʪʤʝʣʷʭ ʚ ʫʩʪʴʝ ʨ. ʉʝʚʝʨʥʦʡ: ʚ 1932 ʛ. ˈ ʜʚʝ ʧʘʨʳ, ʚ 1935 ʛ. ˈ ʧʨʝʜʧʦ-
ʣʦʞʠʪʝʣʴʥʦ, ʜʚʝ ʧʘʨʳ [5], ʚ 1986ï1989 ʛʛ., ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ˈ 1ï2 ʧʘʨʳ. 
ɺ 2023 ʛ. ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʥʘʡʜʝʥʳ ʦʜʥʦ ʛʥʝʟʜʦ (ʩʤ. ʨʠʩ. 4) ʠ ʧʦ ʜʚʘ ʚʳʚʦʜʢʘ ʥʘ 
ʜʚʫʭ ʦʩʪʨʦʚʘʭ. ɽʜʠʥʠʯʥʳʝ ʧʘʨʳ ʪʘʢʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʜʨʫʛʠʝ ʛʦʜʳ, ʥʦ ʛʥʸʟʜ ʠ 
ʚʳʚʦʜʢʦʚ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ.  

 

 
ʈʠʩʫʥʦʢ 5. ɻʥʝʟʜʦ ʛʘʣʩʪʫʯʥʠʢʘ ʥʘ ʧʝʩʯʘʥʦʤ ʦʩʪʨʦʚʝ, 11.06.2023 

Figure 5. Common Ringed Plover nest on a sandy island, June 11, 2023 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻ.ɺ. ɻʨʠʰʘʥʦʚʘ. 
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ʄʘʣʳʡ ʟʫʸʢ Charadrius dubius Scopoli, 1786. ɺ 1920ï1930-ʝ ʛʛ. ʤʘʣʳʡ ʟʫʸʢ 
ʛʥʝʟʜʠʣʩʷ ʥʘ ʨ. ʅʝʤʘʥ ʚ ʧʦʜʭʦʜʷʱʠʭ ʤʝʩʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʶʜʫ. ɺ ʫʩʪʴʝ 
ʨ. ʉʝʚʝʨʥʦʡ ʚ 1935 ʛ. ʛʥʝʟʜʠʣʦʩʴ 5 ʧʘʨ [5], ʚ 1985, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ˈ 6,  
1991 ʛ. ˈ 2 ʧʘʨʳ. ɽʜʠʥʠʯʥʳʝ ʧʘʨʳ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʥʘ ʦʩʪʨʦʚʘʭ ʚ ʛʣʘʚʥʦʤ ʨʫʩʣʝ 
ʨ. ʅʝʤʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʤʘʣʳʡ ʟʫʸʢ ʧʨʦʜʦʣʞʘʝʪ ʨʝʛʫʣʷʨʥʦ 
ʛʥʝʟʜʠʪʴʩʷ. ɿʘ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2025 ʛʛ. ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʧʝʩʯʘʥʳʭ ʦʩʪʨʦ-
ʚʘʭ ʩʦʩʪʘʚʠʣʘ 3,13 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (SD = 1,78; Lim 0ï7, n = 19).  

ʂʫʣʠʢʠ ʦʪʢʨʳʪʳʭ ʣʫʛʦʧʦʣʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 
ʏʠʙʠʩ Vanellus vanellus L., 1758. ɺ 1920ï1930-ʝ ʛʛ. ʯʠʙʠʩ ʙʳʣ ʦʯʝʥʴ ʯʘʩʪʳʤ 

ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʦʤ ʥʘ ʥʝ ʦʙʣʝʩʸʥʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʅʝʤʘʥʘ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦ-
ʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʛʦʜʘʤ, 
ʥʦ ʦʩʪʘʚʘʣʘʩʴ çʚ ʮʝʣʦʤ ʚʳʩʦʢʦʡè ʥʘ ʧʦʜʭʦʜʷʱʠʭ ʧʦʣʷʭ ʠ ʧʘʩʪʙʠʱʘʭ [5]. ɺ 1980ï
1990-ʝ ʛʛ., ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʯʠʙʠʩ ʧʦʚʩʝʤʝʩʪʥʦ ʛʥʝʟʜʠʣʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʩʳʨʳʭ 
ʣʫʛʦʚʠʥʘʭ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʨʫʩʝʣ ʥʝʙʦʣʴʰʠʭ ʨʝʢ (ɼʘʣʴʥʷʷ, 
ʋʟʢʘʷ, ʈʘʟʣʠʚ ʠ ʜʨ.) ʧʨʠ ʧʣʦʪʥʦʩʪʠ 0,01ï0,03 ʧʘʨ / 1 ʢʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ 
ʣʫʛʘ ʧʣʦʱʘʜʴʶ 0,5 ʢʤ2 ʫ ʧʦʩ. ʄʳʩʦʚʢʘ ʚ ʧʝʨʠʦʜ ʝʛʦ ʨʝʛʫʣʷʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʝ-
ʥʦʢʦʩ, ʚʳʧʘʩ ʩʢʦʪʘ) ʝʞʝʛʦʜʥʦ ʛʥʝʟʜʠʣʠʩʴ 4ï8 ʧʘʨ (8ï16 ʧʘʨ / 1 ʢʤ2). ʉʫʭʠʝ ʣʫʛʦʧʦ-
ʣʝʚʳʝ ʫʛʦʜʴʷ ʜʝʣʴʪʳ ʟʘʩʝʣʷʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 1ï4 ʧʘʨʳ / 1 ʢʤ2.  

ɺ 2006 ʛ. ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʣʫʛʘ ʫ ʧʦʩ. ʄʳʩʦʚʢʘ ʫʯʪʝʥʳ 6 ʧʘʨ ʯʠʙʠʩʦʚ 
(12 ʧʘʨ / 1 ʢʤ2).  ɺ ʜʘʣʴʥʝʡʰʝʤ ʣʫʛ ʧʝʨʝʩʪʘʣ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʩʝʥʦʢʦʩ ʠ 
ʧʘʩʪʙʠʱʝ. ɽʜʠʥʠʯʥʳʝ ʧʘʨʳ ʯʠʙʠʩʦʚ ʧʨʦʜʦʣʞʘʣʠ ʛʥʝʟʜʠʪʴʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʦʣʷ-
ʥʘʭ ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʪʨʦʩʪʥʠʢʘ ʠ ʚʳʩʦʢʦʪʨʘʚʴʷ. ʉʥʠʟʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʙʠʩʘ ʠ 
ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ ʩʳʨʳʭ ʣʫʛʦʚʠʥʘʭ ʚʜʦʣʴ ʨʫʩʝʣ ʥʝʙʦʣʴʰʠʭ ʨʝʢ.  

ɺʥʦʚʴ ʨʘʩʯʠʱʝʥʥʳʝ ʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʩʝʥʦʢʦ-
ʩʳ (ʩʤ. ʨʠʩ. 6), ʦʢʘʟʘʣʠʩʴ ʢʨʘʡʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʯʠʙʠʩʦʚ ʠ ʟʘʩʝʣʷʣʠʩʴ 
ʠʤʠ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘ-
ʙʦʪ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʠʜʘ ʚ ʪʘʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʙʝʟ ʚʠʜʠʤʳʭ ʧʨʠʯʠʥ (ʩʤ. ʨʠʩ. 7). 

ɺ ʮʝʣʦʤ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 
ʯʠʙʠʩ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʷ ʥʘ 
ʠʟʤʝʥʝʥʠʷ ʛʥʝʟʜʦʚʳʭ ʙʠʦʪʦʧʦʚ. ʕʪʦʪ ʚʠʜ ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʙʣʠʟʢʠʝ  
ʢ ʧʨʠʨʦʜʥʳʤ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʢʨʳʪʳʝ 
ʙʠʦʪʦʧʳ ʜʝʣʴʪʳ ʅʝʤʘʥʘ, ʦʩʪʘʚʘʷʩʴ ʟʜʝʩʴ ʩʘʤʳʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʩʨʝʜʠ ʛʥʝʟʜʷʱʠʭʩʷ ʢʫʣʠʢʦʚ. 

 

 
ʈʠʩʫʥʦʢ 6. ʆʙʰʠʨʥʳʡ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʡ ʩʝʥʦʢʦʩʥʳʡ ʣʫʛ ˈ ʤʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʯʠʙʠʩʦʚ, 

21.03.2023. 
Figure 6.  A vast reclaimed hay meadow is a nesting site for lapwings, March 21, 2023. 

 

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ɻ.ɺ. ɻʨʠʰʘʥʦʚʘ. 
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ʈʠʩʫʥʦʢ 7. ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʯʠʙʠʩʘ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ  

ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ 
Figure 7.  Dynamics of the Northern Lapwing population density in control sites  

of the melioration areas 

ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 

 
ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ Numenius arquata L., 1758. ɺ ʥʘʯʘʣʝ ʍʍ ʚ. ʥʘ ʚʦʩʪʦʯ-

ʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʛʥʝʟʜʠʣʦʩʴ ʜʦ 40ï50 ʧʘʨ 
ʙʦʣʴʰʠʭ ʢʨʦʥʰʥʝʧʦʚ, ʥʦ ʫʞʝ ʚ 1930-ʝ ʛʛ. ʚ ʩʚʷʟʠ ʩ ʦʩʫʰʝʥʠʝʤ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫ-
ʛʦʚ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʢʫʣʠʢʦʚ [5]. ɺ 1980ï
1990-ʝ ʛʛ., ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʝʜʠʥʠʯʥʳʝ ʧʘʨʳ ʛʥʝʟʜʠʣʠʩʴ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ  
ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʭʠʭ ʩʝʥʦʢʦʩʥʳʭ ʠ ʧʘʩʪʙʠʱʥʳʭ ʣʫʛʘʭ ʠ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʳʭ.  
ʅʠ ʚ ʦʜʥʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʥʝ ʛʥʝʟʜʠʣʦʩʴ ʙʦʣʝʝ ʜʚʫʭ ʧʘʨ, ʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʚʠʜʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 8ï10 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ. ɺ 2020-ʝ ʛʛ. ʩʦʩʪʦʷʥʠʝ ʚʠʜʘ ʧʨʦʜʦʣ-
ʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʢʨʠʪʠʯʝʩʢʠʤ. ɺ 2011ï2025 ʛʛ. ʚ ʨʝʛʫʣʷʨʥʦ ʦʙʩʣʝʜʫʝʤʳʭ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʭ ʤʝʩʪʘʭ ʛʥʝʟʜʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʠ ʥʝ ʤʝʥʝʝ 50 ʢʤ2 ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ ʩʦʩʪʘʚʠʣʘ 2,07 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (SD = 1,91; Lim 0ï5,  
n= 15).  

ɺ ʧʦʩʣʝʜʥʠʝ ʧʦʣʪʦʨʘ ʜʝʩʷʪʠʣʝʪʠʷ ʛʥʝʟʜʦʚʘʥʠʝ ʝʜʠʥʠʯʥʳʭ ʧʘʨ ʙʦʣʴʰʦʛʦ 
ʢʨʦʥʰʥʝʧʘ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʣʷʭ ʩ ʨʝʜʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʦʟʠʤʳʝ, ʥʦ-
ʚʳʝ ʧʦʣʴʜʝʨʳ) ʩʪʘʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʳʤ. ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ, ʥʘʯʠʥʘʷ ʩ 
2006 ʛ., 1ï2 ʧʘʨʳ ʛʥʝʟʜʠʣʠʩʴ ʥʘ ʦʙʰʠʨʥʳʭ ʧʦʩʝʚʘʭ ʨʘʟʨʝʞʝʥʥʳʭ ʦʟʠʤʳʭ ʩ ʚʳ-
ʤʦʯʢʘʤʠ. ɺ 2016 ʠ 2017 ʛʛ. ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦ 2 ʛʥʝʟʜʷʱʠʝʩʷ ʧʘʨʳ ʥʘ ʫʯʘʩʪʢʝ 
ʚʥʦʚʴ ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʛʦ, ʩʣʘʙʦ ʟʘʨʦʩʰʝʛʦ ʥʠʟʢʦʪʨʘʚʴʝʤ ʧʦʣʴʜʝʨʘ ʧʣʦʱʘʜʴʶ 
4 ʛʘ (ʩʤ. ʨʠʩ. 8). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʧʣʦʪʥʦʛʦ 
ʪʨʘʚʦʩʪʦʷ ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʝ ʩʝʣʠʣʩʷ. ʊʷʛʦʪʝʥʠʝ ʙʦʣʴʰʦʛʦ 
ʢʨʦʥʰʥʝʧʘ ʢ ʣʫʛʦʚʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʩʫʢʮʝʩʩʠʠ ʧʨʝʜ-
ʦʧʨʝʜʝʣʷʝʪ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʛʥʝʟʜʦʚʘʥʠʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʷʟʚʠʤʦʩʪʴ ʵʪʦ-
ʛʦ ʚʠʜʘ ʚ ʤʝʩʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  
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ʈʠʩʫʥʦʢ 8. ʄʝʣʠʦʨʠʨʦʚʘʥʥʳʡ ʣʫʛ ʥʘ ʫʯʘʩʪʢʝ ʧʦʣʴʜʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜ ʩʝʥʦʢʦʩ  
ʠ ʧʘʩʪʙʠʱʝ ˈ ʤʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ ʠ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ, 

21.05.2016. 
Figure 8.  A meliorated meadow on a polder area used for haymaking and pasture ï  

a nesting site for the Eurasian Curlew and Black-tailed Godwit, May 21, 2016. 

ʀʩʪʦʯʥʠʢ: ʌʦʪʦ ʀ.ʅ. ʃʳʩʘʥʩʢʦʛʦ 

 
ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ Limosa limosa L., 1758. ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ ʟʘʩʝʣʠʣ 

ʜʝʣʴʪʫ ʅʝʤʘʥʘ ʣʠʰʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍIʍ ʚ., ʥʦ ʚʩʢʦʨʝ ʫʞʝ ʦʮʝʥʠʚʘʣʩʷ ʢʘʢ 
ʚʠʜ ʩ ʚʳʩʦʢʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ. ɺʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʵʢʩʧʘʥ-
ʩʠʠ ʠ ʧʦʟʠʪʠʚʥʦʡ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʳʣʦ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ 
ʢʫʣʴʪʫʨʥʳʭ ʣʫʛʦʚ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ [5]. ɺ 1980ï1990-ʝ ʛʛ., ʧʦ ʥʘʰʠʤ 
ʜʘʥʥʳʤ, ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ. ʅʘ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʘʩʪʙʠʱʥʦʛʦ ʣʫʛʘ ʧʣʦʱʘʜʴʶ 20 ʛʘ ʚ ʧʝʨʠʦʜ ʩ 1985 ʧʦ 1991 ʛʛ. 
ʯʠʩʣʝʥʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ ʩʥʠʟʠʣʘʩʴ ʩ 7ï9 ʜʦ 1ï2 ʧʘʨ, ʘ ʢ ʩʝʨʝʜʠʥʝ 
1990-ʭ ʛʛ., ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʘʩʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʨʘʩʪʘʥʠʷ ʣʫʛʘ, ʛʥʝʟʜʦ-
ʚʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʧʨʝʢʨʘʪʠʣʦʩʴ. ɺ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʥʝʟʜʦʚʘʥʠʷ 
ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʙʦʣʝʝ 1ï2 ʛʥʝʟ-
ʜʷʱʠʭʩʷ ʧʘʨ, ʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʢ ʢʦʥʮʫ ʍʍ ʚ. ˈ 6ï9 ʧʘʨ. 

ʅʘʯʠʥʘʷ ʩ 2000-ʭ ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʚʝ-
ʨʝʪʝʥʥʠʢʘ ʧʨʠ ʝʸ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʷʭ. ʇʪʠʮʳ ʟʘʩʝʣʷʶʪ ʩʝʥʦ-
ʢʦʩʥʳʝ ʣʫʛʘ ʥʘ ʧʦʣʴʜʝʨʥʳʭ ʟʝʤʣʷʭ, ʧʦʩʝʚʳ ʦʟʠʤʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʥʠʟʠʥʳ ʥʘ 
ʧʦʣʷʭ. ʅʘ ʦʜʥʦʤ ʠʟ ʧʦʣʴʜʝʨʦʚ ʧʣʦʱʘʜʴʶ 4 ʛʘ (ʩʤ.ʨʠʩ. 8) ʚ 2016 ʛ. ʛʥʝʟʜʠʣʠʩʴ 6 
ʧʘʨ, ʦʜʥʘʢʦ ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʝʫʩʧʝʰʥʳʤ. ʆʜʥʘ ʧʘʨʘ ʛʥʝʟʜʠʣʘʩʴ ʥʘ 
ʚʳʤʦʯʢʝ ʩʨʝʜʠ ʧʦʣʷ ʷʨʦʚʦʛʦ ʮʚʝʪʫʱʝʛʦ ʨʘʧʩʘ (Brassica napus L., 1753) ʚʳʩʦʪʦʡ 
30ï50 ʩʤ.  

ɺ ʧʝʨʠʦʜ 2011ï2025 ʛʛ. ʚ ʨʝʛʫʣʷʨʥʦ ʦʙʩʣʝʜʫʝʤʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪʘʭ 
ʛʥʝʟʜʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʠ 50 ʢʤ2 ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ ʩʦ-
ʩʪʘʚʠʣʘ 4,07 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ (SD = 3,63; Lim 0ï11; n = 15). ʃʦʢʘʣʴʥʳʝ ʛʥʝʟʜʦʚʳʝ 
ʛʨʫʧʧʠʨʦʚʢʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʦ 4 ʧʘʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʣʝʪ. 
ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ 
ʩʦʩʪʘʚʣʷʝʪ 9ï11 ʧʘʨ. 
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ʏʝʨʥʦʟʦʙʠʢ Calidris alpina L., 1758. ʋʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ 1920ï1930-ʝ ʛʛ.  
ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʯʝʨʥʦʟʦʙʠʢ ʤʝʩʪʘʤʠ ʥʝ ʦʯʝʥʴ ʨʝʜʢʘʷ ʧʪʠʮʘ [5], ʦʪʥʦʩʠʪʩʷ ʢ ʩʝ-
ʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʵʪʦʪ ʚʠʜ ʙʳʣ ʨʝʜʦʢ, ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ 
ʩʦʩʪʘʚʣʷʣʘ 2ï 3 ʧʘʨʳ [6]. ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʥʝʟʜʦʚʘʥʠʠ ʯʝʨʥʦʟʦʙʠʢʘ ʚ 1980ï1990-
ʝ ʛʛ. ʦʪʩʫʪʩʪʚʫʝʪ. ɺʝʨʦʷʪʥʦ, ʵʪʦʪ ʚʠʜ ʠʩʯʝʟ ʩ ʪʝʨʨʠʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ 
ʅʝʤʘʥʘ ʚ ʧʝʨʚʳʝ ʧʦʩʣʝʚʦʝʥʥʳʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʂʨʘʡʥʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʚ ʧʝʨʠʦʜ 
ʛʥʝʟʜʦʚʘʥʠʷ ʩ ʥʠʟʢʦʪʨʘʚʥʳʤʠ ʧʨʠʤʦʨʩʢʠʤʠ ʣʫʛʘʤʠ, ʯʝʨʥʦʟʦʙʠʢ ʦʢʘʟʘʣʩʷ ʫʷʟʚʠ-
ʤʳʤ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʙʳʩʪʨʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʧʨʘʢʪʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʘʩʘ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʣʫʛʘʭ, ʫʜʘʣʸʥ-
ʥʳʭ ʦʪ ʢʨʫʧʥʳʭ ʧʦʩʸʣʢʦʚ. 

ʊʫʨʫʭʪʘʥ Philomachus pugnax L., 1758. ɺ 1920ï1930-ʝ ʛʛ. ʪʫʨʫʭʪʘʥ ʙʳʣ ʥʝ 
ʨʝʜʢʠʤ ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʦʤ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚ ʜʝʣʴ-
ʪʝ ʅʝʤʘʥʘ. ʆʜʥʘʢʦ ʚ ʧʦʟʞʝ, ʧʦ ʤʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʘʤʙ ʠ ʨʘʩʰʠʨʝʥʠʷ ʤʝʣʠʦʨʘ-
ʮʠʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ. ʆʩʥʦʚʥʳʝ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʪʫ-
ʨʫʭʪʘʥʘ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ [5]. 

ɺ 1980ï1990-ʭ ʛʛ. ʙʝʟʫʧʨʝʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʥʝʟʜʦʚʘʥʠʷ ʪʫʨʫʭʪʘʥʘ ʚ ʚʠʜʝ 
ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʥʸʟʜ ʠ ʚʳʚʦʜʢʦʚ ʥʝ ʧʦʣʫʯʝʥʦ. ʅʝ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʢʨʘʪʢʦ-
ʚʨʝʤʝʥʥʳʝ ʪʦʢʘ ʩ ʫʯʘʩʪʠʝʤ 5ï8 ʩʘʤʮʦʚ. ʇʦʟʜʥʝʝ ʦʯʝʥʴ ʨʝʜʢʦ ʦʪʤʝʯʘʣʠ ʦʪʜʝʣʴʥʳʭ 
ʩʘʤʦʢ ʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʥʝʟʜʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩ ʵʣʝʤʝʥʪʘʤʠ ʙʝʩʧʦʢʦʡʥʦʛʦ ʧʦ-
ʚʝʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʨʘʟʤʥʦʞʝʥʠʝ. ʆʯʝʚʠʜʥʦ, ʚ ʪʝ ʛʦʜʳ ʪʫ-
ʨʫʭʪʘʥ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʛʥʝʟʜʠʣʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʷ ʣʫʛʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʠʜ ʧʦʪʝʨʷʣ ʢʣʶʯʝʚʳʝ ʛʥʝʟʜʦʚʳʝ ʙʠʦʪʦʧʳ. 

ʅʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʪʫʨʫʭʪʘʥʘ ʥʘ ʦʩʥʦʚʥʦʡ 
ʯʘʩʪʠ ʘʨʝʘʣʘ [7] ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʥʝʟʜʦʚʳʭ ʙʠʦʪʦʧʦʚ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 
ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʚ ʩʝʚʝʨʥʦʡ ʝʸ ʯʘʩʪʠ ʪʫʨʫʭʪʘʥ ʦʩʪʘʚʘʣʩʷ ʦʙʳʯʥʳʤ ʛʥʝʟʜʷʱʠʤʩʷ 
ʚʠʜʦʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʦʙʠʣʴʥʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʚʝʩʝʥʥʠʝ ʥʘʚʦʜ-
ʥʝʥʠʷ ʪʘʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʚʦʜʥʝʥʠʷ ʣʫʛʦʚ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʜʣʷ ʪʫʨʫʭʪʘʥʘ. ɺ ʢʦʥʮʝ ʍʍ ʚ. ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ (ʚ ʃʠʪʚʝ) ʛʥʝʟʜʠʣʠʩʴ ʜʦ 
100ï150 ʩʘʤʦʢ ʪʫʨʫʭʪʘʥʘ [3]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚ ʛʥʝʟʜʦʚʘʥʠʷ ʪʫʨʫʭʪʘʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʚ ʧʝʨ-
ʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚ. ʥʝʪ. ʋʢʘʟʘʥʠʝ ʥʘ ʝʜʠʥʠʯʥʦʝ ʛʥʝʟʜʦʚʘʥʠʝ ʪʫʨʫʭʪʘʥʘ ʫ ʨ. 
ʉʝʚʝʨʥʦʡ [6] ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʬʘʢʪʠʯʝʩʢʠ. ʅʘ ʣʝʪʥʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʟʘʪʘʧʣʠ-
ʚʘʝʤʳʭ ʧʦʣʴʜʝʨʘʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʪʫʨʫʭʪʘʥʘ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʥʝʩʪʘʙʠʣʴʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʦʜʥʘʢʦ 
ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʚʳʩʦʢʘʷ ˈ ʜʦ 100ï150 ʛʥʝʟʜʷʱʠʭʩʷ ʩʘʤʦʢ [8]. 

ʊʨʘʚʥʠʢ Tringa totanus L., 1758. ɺ 1920ï1930-ʝ ʛʛ. ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ 
ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʪʨʘʚʥʠʢ ʙʳʣ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ, ʥʦ ʦʙʳʢʥʦʚʝʥʥʳʤ ʛʥʝʟʜʷʱʠʤ-
ʩʷ ʚʠʜʦʤ ʩ ʨʘʩʪʫʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ [5]. ɺ 1980ï1990-ʭ ʛʛ. ʝʜʠʥʠʯʥʳʝ ʧʘʨʳ ʛʥʝʟʜʠ-
ʣʠʩʴ ʥʘ ʩʳʨʳʭ ʣʫʛʘʭ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ ʠ ʢʘʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʘʩʪʙʠʱʘʭ ʫ ʧʦʩʸʣʢʦʚ 
ʇʨʠʯʘʣʳ, ʄʳʩʦʚʢʘ, ʍʨʫʩʪʘʣʴʥʦʝ, ɺʠʰʥʝʚʢʘ. ʊʨʘʚʥʠʢ ʟʘʩʝʣʷʣ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 
ʥʠʟʢʦʪʨʘʚʥʳʭ ʣʫʛʘ ʩ ʫʤʝʨʝʥʥʳʤ ʚʳʧʘʩʦʤ, ʥʦ ʠʟʙʝʛʘʣ ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʟʘ-
ʨʘʩʪʘʶʱʠʭ ʚʳʩʦʢʦʪʨʘʚʴʝʤ. ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʢ ʢʦʥʮʫ ʍʍ ʚ. 
ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʘʚʥʠʢʘ. ʅʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪ-
ʢʘʭ ʣʫʛʦʚ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩ 1985 ʧʦ 1992 ʛ. ʩʦʢʨʘʪʠʣʘʩʴ ʚ 2ï4 ʨʘʟʘ ˈ ʩ 4ï6 
ʜʦ 1ï2 ʧʘʨʳ/1 ʢʤ2, ʘ ʩ 1993 ʛ. ʛʥʝʟʜʦʚʘʥʠʝ ʪʨʘʚʥʠʢʘ ʥʝ ʦʪʤʝʯʘʣʠ. ʂ 2000-ʤ ʛʛ. ʥʘ 
ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʣʦʩʴ ʤʝʩʪ, ʛʜʝ ʪʨʘʚ-
ʥʠʢ ʛʥʝʟʜʠʣʩʷ ʙʳ ʝʞʝʛʦʜʥʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʜʠʥʠʯʥʳʝ ʧʘʨʳ ʩʝʣʠʣʠʩʴ ʥʘ ʥʝʙʦʣʴ-
ʰʠʭ ʩʳʨʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʣʫʛʦʚ 1ï2 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʛʥʝʟʜʦʚʘʥʠʝ ʧʨʝ-
ʢʨʘʱʘʣʦʩʴ. ɺ ʮʝʣʦʤ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʛʘʪʠʚʥʳʡ ʪʨʝʥʜ ʜʠʥʘʤʠ-
ʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʘʚʥʠʢʘ ʚ ʜʝʣʴʪʝ ʅʝʤʘʥʘ. 
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ɿʘʢʣʶʯʝʥʠʝ 
ɽʩʣʠ ʩʦʩʪʦʷʥʠʝ ʛʥʝʟʜʷʱʠʭʩʷ ʛʨʫʧʧʠʨʦʚʦʢ ʢʫʣʠʢʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʚ ʨʫʩʣʘʭ 

ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʚʩʝʛʜʘ ʟʘʚʠʩʝʣʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʧʨʠʨʦʜʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ, ʪʦ ʚ ʣʫʛʦʧʦʣʝʚʳʭ ʫʛʦʜʴʷʭ ˈ ʦʪ ʬʦʨʤʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ (1920ï1930-ʝ ʛʛ.) ʶʞʥʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʚ ʦʩ-
ʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʣʘ ʦʢʫʣʴʪʫʨʝʥʥʳʡ ʣʘʥʜʰʘʬʪ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʦʣʝʡ, ʧʘʩʪʙʠʱ, 
ʩʝʥʦʢʦʩʦʚ ʠ ʛʫʩʪʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʨʘʩʰʠʨʷʣʘʩʴ ʧʣʦʱʘʜʴ ʠʥ-
ʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ, ʧʦʚʩʝʤʝʩʪʥʦ ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʦʩʫʰʠʪʝʣʴʥʦʡ 
ʤʝʣʠʦʨʘʮʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʦʩʣʘ ʯʠʩʣʝʥʥʦʩʪʴ ʯʠʙʠʩʘ, ʪʨʘʚʥʠʢʘ, ʙʦʣʴʰʦʛʦ ʚʝ-
ʨʝʪʝʥʥʠʢʘ, ʢʨʦʤʝ ʪʦʛʦ, ʨʝʛʫʣʷʨʥʦ ʛʥʝʟʜʠʣʠʩʴ ʯʝʨʥʦʟʦʙʠʢ ʠ ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ. 
ʊʦʣʴʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʪʫʨʫʭʪʘʥʘ ʩʥʠʞʘʣʘʩʴ ʠʟ-ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʝʤʝʣʴ [9]. 

ɺ 1970ï1980-ʭ ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʩʝʚʦʚ ʟʣʘʢʦʚʳʭ 
ʠ ʧʝʨʝʚʦʜʘ ʯʘʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʠ ʩʝʥʦʢʦʩʥʳʭ ʣʫʛʦʚ ʚ ʧʦʣʝʚʳʝ ʫʛʦʜʴʷ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʦʢʨʘʪʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʘʚʥʠʢʘ ʠ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ. ɺ ʵʪʠ ʛʦʜʳ ʦʪʤʝʯʝʥʘ 
ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʯʝʨʥʦʟʦʙʠʢʘ ʠ ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ, ʧʦʩʣʝʜʥʠʡ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʪʨʘʪʠʣ ʩʚʷʟʴ ʩ ʘʛʨʦʣʘʥʜʰʘʬʪʦʤ [9]. 

ɺ 1992ï1995 ʛʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʫʙʦʢʦʛʦ ʢʨʠʟʠʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʠ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ [10]. ɿʥʘ-
ʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʝʤʝʣʴ ʧʝʨʝʰʣʘ ʚ ʢʘʪʝʛʦʨʠʶ ʟʘʣʝʞʥʳʭ, ʘ ʧʦ ʩʫʪʠ, ʟʘʙʨʦʰʝʥʥʳʭ. 
ʆʩʪʘʥʦʚʢʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʚʝʣʘ ʢ ʟʘʙʦʣʘʯʠʚʘʥʠʶ ʥʠʟʠʥ. ʇʨʝʢʨʘʱʝʥʠʝ ʩʝ-
ʥʦʢʦʰʝʥʠʷ ʠ ʚʳʧʘʩʘ ʩʢʦʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʘʨʘʩʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʟʝʤʝʣʴ ʚʳʩʦʢʦʪʨʘʚʴʝʤ (ʩʤ. ʨʠʩ. 9), ʪʨʦʩʪʥʠʢʦʤ, ʠʚʥʷʢʦʤ, ʦʣʴʰʘʥʠʢʦʤ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʥʘʯʠʥʘʷ ʩ 1990-ʭ ʛʛ. ʢʫʣʠʢʠ ʣʫʛʦʧʦʣʝʚʳʭ ʫʛʦʜʠʡ ʚ ʦʩʥʦʚʥʦʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʯʠʙʠʩʘ) ʧʝʨʝʰʣʠ ʦʪ ʛʥʝʟʜʦʚʘʥʠʷ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʠ ʩʝʥʦʢʦʩʥʳʭ ʣʫʛʘʭ 
ʢ ʛʥʝʟʜʦʚʘʥʠʶ ʚ ʫʜʘʣʸʥʥʳʭ ʦʪ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʫʯʘʩʪʢʘʭ ʜʝʣʴʪʳ ʅʝʤʘʥʘ. ʊʘʤ, 
ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ 2010 ʛ., ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʘʩʴ ʤʝʣʠʦʨʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘ-
ʥʝʝ ʟʘʨʦʩʰʠʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ (ʩʤ. ʨʠʩ. 10). 

 

 
ʈʠʩʫʥʦʢ 9. ɺʳʩʦʢʦʪʨʘʚʥʳʡ ʟʘʙʦʣʦʯʝʥʥʳʡ ʧʨʠʙʨʝʞʥʳʡ ʣʫʛ ʫ ʧʦʩ. ʄʳʩʦʚʢʘ ˈ  

ʫʪʨʘʯʝʥʥʦʝ ʤʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ, 10.07.2006 ʛ. 
Figure 9.  Tall-grass swampy coastal meadow near the Mysovka village ˈ  

a lost nesting site for waders, July 10, 2006. 
ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʀ.ʅ. ʃʳʩʘʥʩʢʦʛʦ. 
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ʈʠʩʫʥʦʢ 10. ʈʘʟʤʝʱʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʦʚ ʥʘ ʙʳʚʰʠʭ ʧʘʩʪʙʠʱʥʳʭ  
ʠ ʩʝʥʦʢʦʩʥʳʭ ʣʫʛʘʭ ʚ 1980ï1990-ʭ ʛʛ. ʠ ʥʘ ʨʘʥʝʝ ʟʘʙʨʦʰʝʥʥʳʭ, ʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ  

ʧʦʣʴʜʝʨʥʳʭ ʣʫʛʘʭ ʧʦʩʣʝ 2010 ʛ. 

 ʙʳʚʰʠʝ ʧʘʩʪʙʠʱʥʳʝ ʠ ʩʝʥʦʢʦʩʥʳʝ ʣʫʛʘ ʚ 1980ï1990-ʭ ʛʛ.  

 ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʩʣʝ 2010 ʛ. ʧʦʣʴʜʝʨʥʳʝ ʣʫʛʘ. 
Figure 10. Distribution of main nesting sites of waders on former pasture and hay meadows  
in the 1980sï1990s and on previously abandoned but restored polder meadows after 2010. 

Source: Figure compiled by the authors. 

 Former pasture and hay meadows in the 1980sï1990s. 

 Polder meadows restored after 2010. 
 

ʀʩʪʦʯʥʠʢ: ʨʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ. 

 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʣʴʟʷ ʦʮʝʥʠʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʣʘʥʜʰʘʬʪʘ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ʢʘʢ ʦʜʥʦʟʥʘʯʥʦ ʥʝʛʘʪʠʚʥʳʝ, ʩʥʠʞʘʶʱʠʝ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʆʢʫʣʴʪʫʨʠʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʧʨʠ ʨʘʟʫʤʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʫʯʘʩʪ-
ʢʦʚ ʩ ʥʝʪʨʦʥʫʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʫʚʝʣʠʯʠʚʘʝʪ, ʘ ʥʝ ʩʥʠʞʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ. ɺ ʜʝʣʴʪʝ ʅʝʤʘʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝ 
ʤʝʥʝʝ 5ï6 ʥʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʘʡʦ-
ʥʫ ʚ ʝʛʦ ʧʝʨʚʦʟʜʘʥʥʦʤ ʚʠʜʝ [11]. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʜʣʠʪʝʣʴʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 
ʚʦʟʜʝʡʩʪʚʠʶ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʠʟʢʦʪʨʘʚʥʳʝ ʧʦʣʴʜʝʨʥʳʝ ʣʫʛʘ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ 
ʜʣʷ ʨʷʜʘ ʚʠʜʦʚ ʢʫʣʠʢʦʚ (ʩʤ. ʨʠʩ. 11). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʣʴʪʫ ʅʝʤʘ-
ʥʘ ʪʘʤ ʩʦʭʨʘʥʷʝʪʩʷ ʤʘʣʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʝ ʚ ʨʝʛʠʦʥʝ ʧʦ-
ʧʫʣʷʮʠʠ ʙʦʣʴʰʦʛʦ ʢʨʦʥʰʥʝʧʘ ʠ ʙʦʣʴʰʦʛʦ ʚʝʨʝʪʝʥʥʠʢʘ. 

ʇʨʠ ʩʣʦʞʠʚʰʝʤʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʨʫʩʣʘʭ ʅʝʤʘʥʘ ʠ ʝʛʦ ʨʫʢʘʚʦʚ 
ʩʦʭʨʘʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʢʫʣʠʢʘ-ʩʦʨʦʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʥʝʟʜʦʚʦʡ 
ʛʨʫʧʧʠʨʦʚʢʠ ʰʠʣʦʢʣʶʚʢʠ.  
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ʈʠʩʫʥʦʢ 11. ʀʥʪʝʥʩʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʩʝʥʦʢʦʩʥʳʝ ʠ ʧʘʩʪʙʠʱʥʳʝ ʣʫʛʘ  

ʥʘ ʧʦʣʴʜʝʨʥʳʭ ʟʝʤʣʷʭ ʜʝʣʴʪʳ ʅʝʤʘʥʘ ˈ ʩʦʚʨʝʤʝʥʥʳʝ ʛʥʝʟʜʦʚʳʝ ʙʠʦʪʦʧʳ ʢʫʣʠʢʦʚ, 
18.07.2021 ʛ. 

Figure 11. Intensively exploited hayfields and pasture meadows on the polder lands  
of the Neman Delta are the modern nesting biotopes of waders, July 18, 2021. 

  

ʀʩʪʦʯʥʠʢ: ʬʦʪʦ ʀ.ʅ. ʃʳʩʘʥʩʢʦʛʦ 

 
ɺʝʨʦʷʪʥʦ, ʯʝʨʥʦʟʦʙʠʢ ʫʪʨʘʯʝʥ ʢʘʢ ʛʥʝʟʜʷʱʠʡʩʷ ʚʠʜ, ʦʜʥʘʢʦ ʥʝ ʠʩʢʣʶʯʝʥʦ 

ʧʦʷʚʣʝʥʠʝ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʪʫʨʫʭʪʘʥʘ.  

ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʣʴʪʘ ʅʝʤʘʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʦʩʪʘʸʪʩʷ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʫʥʠʢʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʩʧʦʩʦʙʥʦʡ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʫʷʟʚʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 
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Abstract.  An analysis of available literature on the wader fauna of Medny Island (Com-
mander Islands) was conducted. Data on the current state of the wader fauna and the 
nature of their migration to Medny Island are presented. In 2024ï2025, species were 
discovered that had not been recorded there since the last century. It was established 
that the species composition of waders on the island is poorer than that on Bering Is-
land. 
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