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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 ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʤʝʨʳ ʦʭʨʘʥʳ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ 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 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʧʦʜʜʝʨʞʢʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʝʢʪʦʚ; 

ʧʨʦʙʣʝʤʘʤ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʣʠʢʚʠʜʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʫʩʪʨʘʥʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʚʥʝʜʨʝʥʠʷʤ 

ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʧʝʨʝʭʦʜ ʥʘ çʟʝʣʝʥʫʶ ʵʢʦʥʦʤʠʢʫè, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 

 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʈʦʩʢʦʤʥʘʜʟʦʨ).  

ʀʟʜʘʝʪʩʷ ʩ 2020 ʛʦʜʘ. 
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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 
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ʉɺɽɼɽʅʀʗ ʆ ʉʆʉʊɸɺɽ ʈɽɼɸʂʎʀʆʅʅʆɻʆ ʉʆɺɽʊɸ 

ʀ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀʀ ɾʋʈʅɸʃɸ 

çʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʀ ɿɸʇʆɺɽɼʅʆɽ ɼɽʃʆè 

 

 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ 

ʇʫʪʷʪʠʥ ɼʘʥʠʠʣ ʇʝʪʨʦʚʠʯ ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʠ ʨʝʜʘʢʮʠ-

ʦʥʥʦʡ ʢʦʣʣʝʛʠʠ, ʜʠʨʝʢʪʦʨ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫ-

ʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ. 

 

ʉʆʉʊɸɺ ʈɽɼɸʂʎʀʆʅʅʆɻʆ ʉʆɺɽʊɸ ʀ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀ 

ʇʨʦʩʝʢʠʥ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʎʝʥʪʨʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè, 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɸʟʘʨʦʚ ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʛʦʨʦʜʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. 

ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɹʝʣʠʢʦʚ ʉʪʘʥʠʩʣʘʚ ɽʛʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè,  

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɹʫʪʦʚʩʢʠʡ ʈʫʩʣʘʥ ʆʣʝʛʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʡ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ; 

ɼʫʙʘʪʦʣʦʚ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʩʠ-

ʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘ-

ʮʠʷ; ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʨʠʘʤʫʨʴʝè, ʛ. ʍʘʙʘʨʦʚʩʢ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɽʣʘʝʚ ʕʨʜʵʥʠ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɹʫʨʪ̫-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɼ. ɹʘʥʟʘʨʦʚʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʟʦʦ-

ʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ, ʛ. ʋʣʘʥ-ʋʜʵ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ɽʨʛʠʥʘ ɽʣʝʥʘ ʀʚʘʥʦʚʥʘ ï ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʊʘʚʨʠʯʝʩʢʦʡ ʘʢʘʜʝ-

ʤʠʠ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʛ. ʄʦʩʢʚʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʂʘʨʧʦʚ ɺʘʣʝʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢ-

ʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝ-

ʚʝʨʮʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʂʦʯʥʦʚ ʖʨʠʡ ʄʠʭʘʡʣʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʵʢʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝ-

ʢʘ ʠ ʧʨʠʨʦʜʳ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʡ ʌɻɹʋ çɺʅʀʀ 

ʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 
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ʅʘʟʳʨʦʚʘ ʈʝʛʠʥʘ ʀʣʴʛʠʟʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè,  

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʈʘʚʢʠʥ ɽʚʛʝʥʠʡ ʉʦʣʦʤʦʥʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʦʭʦʪʦʚʝʜʝʥʠʷ ʠ ʙʠʦʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʟʘʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʈʦʤʘʥʦʚ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʢʘʬʝʜʨʘ ʙʠʦʛʝʦʛʨʘʬʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʉʘʤʙʫʨʩʢʠʡ ɻʝʦʨʛʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʛʦ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʈʕɸè; ʈʦʩʩʠʡʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ; ʧʨʦʬʝʩʩʦʨ; ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ;  

ʉʦʨʦʢʠʥ ɸʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʦʪʜʝʣʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʊʝʪʝʣʴʤʠʥ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʡ ʵʢʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʐʘʤʰʠʥ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; 

ʗʢʦʚʣʝʚ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʮʝʥʢʠ ʧʦʯʚ ʄʦʩʢʦʚʩʢʦʛʦ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝ-

ʨʘʮʠʷ. 



ȷɔɊɋɖɌɆɓɎɋ/  
Content  

 

 

4 

ʉʆɼɽʈɾɸʅʀɽ 

 
ɿʆʆʃʆɻʀʗ  ɹʝʣʠʢʦʚ ʉ.ɽ., ɻʥʝʜʝʥʢʦ ɸ.ɽ., ʇʣʦʪʥʠʮʢʘʷ ɼ.ɸ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʧʨʠʛʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʣʷ ʟʘʣʝʛʘʥʠʷ ʚ ʙʝʨʣʦʛʠ 
ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ 
ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ ééééééééé..é 005 

 ʆʯʘʛʦʚ ɼ.ʄ., ɹʣʘʛʦʚʠʜʦʚ ɸ.ʂ., ʅʘʟʳʨʦʚʘ ʈ.ʀ.,  
ʅʘʫʤʢʠʥ ɸ.ɸ., ɻʦʣʳʙʠʥʘ ɸ.ɺ., ʄʦʰʥʷʛʘ ʆ.ɺ.,  
ɽʣʤʘʥʦʚ ʉ.ɸ. 
ʆ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ  
ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ɹʘʡʢʘʣʴʩʢʦʡ  
ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʯʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ  
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ) ééé..é 013 

 ɻʨʝʢʦʚ ʆ.ɸ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʚ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 
ʣʦʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 
ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ éééééééééééé..éé 036 

 ʇʫʛʘʯʸʚʘ ɽ.ɽ.  
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ  
ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ  
çɺʘʩʶʛʘʥʩʢʠʡè éééééééééé.éééééééé 046 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ 
ɹɽɿʆʇɸʉʅʆʉʊʔ 

ɹʫʪʦʚʩʢʠʡ ʈ.ʆ. 
ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ  
ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ: ʩʮʝʥʘʨʠʠ ʙʫʜʫʱʝʛʦ ééé...é 055 

 ʄʘʪʶʭʠʥ ʂ.ɸ., ʂʠʩʝʣʝʚʘ ʅ.ʀ., ɻʦʨʜʝʝʚ ɺ.ɹ. 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʙʨʦʩʫ ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ  
ʚ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  
ʟʘ 2021 ʛʦʜ éééééééééééééé..ééé.éé. 073 

ʕʂʆʃʆɻʀʗ ɹʫʙʥʦʚ ʇ.ɺ. 
ʆʙʟʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ɽʜʠʥʦʛʦ  
ʧʘʨʪʥʝʨʩʪʚʘ ʆʆʅ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ  
ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ  
ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ  
ʚʥʠʤʘʥʠʷ ʢ ʧʨʦʙʣʝʤʝ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ éééé.é 083 

ɸʊʄʆʉʌɽʈɸ  
ʀ ʂʃʀʄɸʊ 

ʂʦʯʥʦʚ ʖ.ʄ.  
ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ  
ɿʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ  
ʚʳʙʨʦʩʦʚ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ éééééééé..éé 096 

 ʆʚʦʜʢʦʚ ʄ.ɺ., ʂʦʯʥʦʚ ʖ.ʄ. 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ  
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ,  
ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ  
çʏʠʩʪʳʡ ʚʦʟʜʫʭè ééééééééééééééééé.. 124 

ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʄʆʃʆɼʓʍ  
ʋʏɽʅʓʍ 

ʏʫʧʨʦʚ ʄ.ɼ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ 
ʢʦʤʧʣʝʢʩʳ ɸʨʢʪʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ 
ʌʨʘʥʮʘ-ʀʦʩʠʬʘ éééééééééééé.éééé..é. 146 



ȭɔɔɑɔɉɎɥ/ 
Zoology  
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ [574.3:599.742.22]001.891.7 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ  

ʇʆʊɽʅʎʀɸʃʔʅʆ ʇʈʀɻʆɼʅʓʍ ʄɽʉʊʆʆɹʀʊɸʅʀʁ  

ɼʃʗ ɿɸʃɽɻɸʅʀʗ ɺ ɹɽʈʃʆɻʀ ʈɸɿʄʅʆɾɸʖʑʀʍʉʗ  

ʉɸʄʆʂ ɹɽʃʆɻʆ ʄɽɼɺɽɼʗ  

ʅɸ ɸʈʍʀʇɽʃɸɻɽ ʉɽɺɽʈʅɸʗ ɿɽʄʃʗ 

 

ʉʪʘʥʠʩʣʘʚ ɽʛʦʨʦʚʠʯ ɹʝʣʠʢʦʚ1,  

ɸʥʛʝʣʠʥʘ ɽʚʛʝʥʴʝʚʥʘ ɻʥʝʜʝʥʢʦ2,  

ɼʘʨʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʇʣʦʪʥʠʮʢʘʷ3 

 
1,3 ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ;  
2 ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 
 

1 s.belikov@vniiecology.ru, https://orcid.org/0000-0002-1995-8919 
2 gnedenko.a.e@igras.ru,, https://orcid.org/0000-0002-2060-9070 
3 d.chernyshova@vniiecology.ru, https://orcid.org/0000-0002-9706-1744 

 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ 

ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʷʚʣʷʝʪʩʷ ʘʚʠʘ- ʠʣʠ ʥʘʟʝʤʥʳʝ ʫʯʝʪʳ ʨʦʜʦʚʳʭ ʙʝʨʣʦʛ. ʕʪʦ 

ʚʝʩʴʤʘ ʩʣʦʞʥʦʝ ʧʦ ʣʦʛʠʩʪʠʢʝ ʠ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʤʝʨʦʧʨʠʷʪʠʝ. ɼʣʷ ʨʝ-

ʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʧʦʣʝʚʳʭ ʨʘ-

ʙʦʪ ʚʳʷʚʠʪʴ ʫʯʘʩʪʢʠ, ʧʦʣʥʦʩʪʴʶ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ, ʪ. ʝ. 

ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʥʘʩʪʦ-

ʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʨʭʠʧʝʣʘʛʫ ʉʝʚʝʨʥʘʷ 

ɿʝʤʣʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʝ ʤʝʩʪʦ- 
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Abstract. One of the methods for estimating the number of breeding female polar 
bears is air or land surveys of birth dens. This is a very complex event in terms of lo-
gistics and financial costs. To solve the problems that arise in this case, it is recom-
mended to identify areas that are completely unsuitable for arranging dens before the 
start of field work, i.e., carry out preliminary zoning of the territory. For this purpose, 
modeling and mapping of potentially suitable dens for the Severnaya Zemlya archi-
pelago was used in this work. 
 
Keywords: methodological approaches, potentially suitable habitats, dens, polar bear 
females, the Severnaya Zemlya archipelago. 
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ɺʚʝʜʝʥʠʝ 
ʆʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʛʣʷʜʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʝʝ ʩʦʩʪʦʷʥʠʷ. ʆʜ-
ʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʦʚʝʨʥʳʭ ʠ 
ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʯʠʩʣʘ ʨʦʜʦʚʳʭ ʙʝʨʣʦʛ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʚʠʜʘ ʠʟʚʝʩʪʥʘ ʧʨʦ-
ʧʦʨʮʠʷ ʯʠʩʣʘ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫ-
ʣʷʮʠʠ. ʈʘʩʯʝʪʳ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʠʚʝʜʝʥʳ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦ-
ʪʝ ʉ.ɽ. ɹʝʣʠʢʦʚʘ [1]. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʠʤʝʶʪʩʷ ʪʨʠ ʤʝʪʦʜʘ ʫʯʝʪʘ ʙʝʨʣʦʛ 
ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ: 1) ʥʘʟʝʤʥʳʡ ʫʯʝʪ; 2) ʘʚʠʘʫʯʝʪ; 3) ʢʦʤʙʠʥʘʮʠʷ ʥʘʟʝʤʥʦʛʦ ʫʯʝʪʘ 
ʠ ʘʚʠʘʫʯʝʪʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʫʯʝʪʘ ʙʝʨ-
ʣʦʛ, ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʝʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʟʝʤʥʦʛʦ ʫʯʝʪʘ ʙʝʨʣʦʛ ʚʦʟʤʦʞʥʦ 
ʪʦʣʴʢʦ ʥʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʫʧʧʳ ʠʤʝʶʱʠʭ ʭʦʨʦʰʠʡ 
ʦʧʳʪ ʫʯʝʪʯʠʢʦʚ, ʛʦʪʦʚʳʭ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʩʢʨʳʪʠʷ ʠ 
ʧʦʢʠʜʘʥʠʷ ʙʝʨʣʦʛ, ʪ. ʝ. ʦʢʦʣʦ 1,5 ʤʝʩʷʮʝʚ. ʇʨʠ ʵʪʦʤ ʛʨʫʧʧʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʴʥʳʝ ʨʘʡʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴʩʷ ʨʘʙʦʪʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʚʠʘʦʙʩʣʝʜʦʚʘʥʠʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥʳ ʩ ʥʘʟʝʤʥʳʤʠ ʫʯʝʪʘʤʠ, ʪ. ʝ. ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʨʝʪʠʡ ʤʝ-
ʪʦʜ ʫʯʝʪʘ ʙʝʨʣʦʛ) ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʤʘʨʰʨʫʪʥʳʭ ʧʦʣʝʪʦʚ ʫʯʘʩʪʢʠ, ʧʦʣ-
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ʥʦʩʪʴʶ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʣʶ-
ʙʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʫʯʸʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʡʦʥʠʨʦʚʘ-
ʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʫʯʸʪʘ ʙʝʨʣʦʛ ʙʝʣʦʛʦ 
ʤʝʜʚʝʜʷ ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ ʦʙʦʩʥʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʜʘʥʥʘʷ 
ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʦʯʘʛʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ ʣʘʧʪʝʚ-
ʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʢʨʘʡʥʝ ʤʘʣʦʠʟʫʯʝʥʘ. ʍʦʪʷ ʚ 1991 ʛ. ʧʨʠ ʫʯʘ-
ʩʪʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʳʝ ʨʦʩʩʠʡʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, ʥʦ ʦʥʠ ʥʝ ʚʢʣʶʯʘʣʠ ʚʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʫ ʯʠʩʣʝʥ-
ʥʦʩʪʠ ʙʝʨʣʦʛ ʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʩʝʟʦʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʙʝʣʳʭ ʤʝʜ-
ʚʝʜʝʡ.   

ʅʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʧʝʨʝʤʝʱʝʥʠʡ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 
ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʷʪʴʶ ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ ʩʘʤʢʘʤʠ, ʧʦʤʝʯʝʥʥʳʤʠ ʚ 
ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʚʝʩʥʦʡ 1991 ʛʦʜʘ [2, 3]. ʀʟ ʵʪʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʤʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ʊʦʣʴʢʦ ʦʜʥʘ ʩʘʤʢʘ ʚʳʰʣʘ ʟʘ ʧʨʝʜʝʣʳ ʂʘʨ-
ʩʢʦʛʦ ʤʦʨʷ. ɺʥʘʯʘʣʝ ʦʥʘ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʟʘ-
ʪʝʤ ʚʝʨʥʫʣʘʩʴ ʢ ʚʦʩʪʦʯʥʦʡ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʚʙʣʠʟʠ ʤʳʩʘ ʏʝ-
ʣʶʩʢʠʥ, ʛʜʝ ʨʘʜʠʦʦʰʝʡʥʠʢ ʧʝʨʝʩʪʘʣ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣʳ (ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʄʘʨʰʨʫʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʩʘʤʦʢ, ʧʦʤʝʯʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʤʠ  
ʨʘʜʠʦʦʰʝʡʥʠʢʘʤʠ ʚ 1991 ʛ. 

 

Figure 1. Routes of movement of females marked with satellite radio collars in 1991 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ  
ɺ ʩʦʩʪʘʚ ʘʨʭ. ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ, ʨʘʟʜʝʣʷʶʱʝʛʦ ʂʘʨʩʢʦʝ ʤʦʨʝ ʠ ʤʦʨʝ ʃʘʧ-

ʪʝʚʳʭ, ʚʭʦʜʷʪ ʯʝʪʳʨʝ ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʘ (ɹʦʣʴʰʝʚʠʢ, ʆʢʪʷʙʨʴʩʢʦʡ ʈʝʚʦʣʶʮʠʠ, 
ʂʦʤʩʦʤʦʣʝʮ, ʇʠʦʥʝʨ) ʠ ʨʷʜ ʤʝʣʢʠʭ ʦʩʪʨʦʚʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 36777 ʢʚ. ʢʤ.  
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ʅʘ ʉʝʚʝʨʥʦʡ ɿʝʤʣʝ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʨʝʣʴʝʬʘ ï ʧʣʘʪʦ, ʚʦʟʚʳ-
ʰʝʥʥʘʷ ʠ ʥʠʟʤʝʥʥʘʷ ʨʘʚʥʠʥʳ, ʢʦʪʦʨʳʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʣʴʰʠʭ ʦʩʪʨʦ-
ʚʦʚ ʧʝʨʝʢʨʳʪʳ ʣʝʜʥʠʢʦʚʳʤʠ ʱʠʪʘʤʠ ʠ ʢʫʧʦʣʘʤʠ [4]. ɺʦʟʚʳʰʝʥʥʘʷ ʨʘʚʥʠʥʘ ʜʦ-
ʩʪʠʛʘʝʪ ʧʨʠʤʝʨʥʦ 200 ʤ ʚʳʩʦʪʳ; ʥʠʟʤʝʥʥʘʷ ï 100ï120 ʤ. ʄʘʣʳʝ ʦʩʪʨʦʚʘ ʦʙʳʯ-
ʥʦ ʥʝ ʧʦʜʥʠʤʘʶʪʩʷ ʚʳʰʝ 30ï40 ʤ. ʍʦʪʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ 
ʦʯʝʥʴ ʚʝʣʠʢʘ, ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʝʸ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʘ ʜʣʷ ʫʩʪʨʦʡ-
ʩʪʚʘ ʙʝʨʣʦʛ ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ ʩʘʤʢʘʤʠ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ. ɺʳʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦʟʚʦʣʠʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 
ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʵʢʩ-
ʪʨʘʧʦʣʠʨʦʚʘʥʳ ʥʘ ʨʘʡʦʥʳ, ʥʝ ʦʭʚʘʯʝʥʥʳʝ ʫʯʸʪʘʤʠ. 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʦʩʪʨʦʚʘ ʘʨʭʠʧʝʣʘʛʘ ʩʣʫʞʘʪ ʦʜʥʠʤ ʠʟ ʤʝʩʪ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ ʣʘʧʪʝʚʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʪʦ-
ʨʦʡ ʠʤʝʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʜʘʥʥʳʭ. ɺ ʭʦʜʝ ʘʚʠʘʦʙʩʣʝʜʦʚʘʥʠʷ ʘʨʭʠʧʝʣʘʛʘ, ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʚ ʘʧʨʝʣʝ 1982 ʛ., ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 7 ʙʝʨʣʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ï ʥʘ  
ʦ. ɹʦʣʴʰʝʚʠʢ ʠ 4 ï ʥʘ ʦ. ʆʢʪʷʙʨʴʩʢʦʡ ʈʝʚʦʣʶʮʠʠ [5]. ʅʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʭ 
ʯʠʩʣʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʫʯʝʪʳ ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʠ ʢ ʪʦʤʫ ʞʝ  
ʥʝ ʦʭʚʘʪʠʣʠ ʚʝʩʴ ʧʝʨʠʦʜ ʚʩʢʨʳʪʠʷ ʠ ʧʦʢʠʜʘʥʠʷ ʙʝʨʣʦʛ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʯʠʩʣʦ 
ʝʞʝʛʦʜʥʦ ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʉʝʚʝʨʥʦʡ ɿʝʤʣʝ ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʙʣʠʟʢʦ ʢ 30ï40. 
ʄʝʩʪʘ ʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʧʦ-
ʙʝʨʝʞʴʷ, ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʦʚ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ [6]. 
ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʜʫʢʪʠʚʥʳʝ (ʵʤʧʠʨʠ-
ʯʝʩʢʠʝ) ʤʝʪʦʜʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʢʘʭ ʥʘʙʣʶʜʝʥʠʷ. ɽʩʣʠ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ 
ʥʝʤʥʦʛʦ ʠʣʠ ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʝʜʫʢʪʠʚʥʳʝ (ʵʢʩʧʝʨʪʥʳʝ) ʤʝʪʦʜʳ, 
ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʦʙʱʝʥʥʳʭ ʟʥʘʥʠʷʭ ʦ ʩʚʷʟʷʭ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘ-
ʥʠʡ ʥʘ ʘʨʭ. ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʩʘʤʢʘʤʠ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʨʦʜʦʚʳʭ 
ʙʝʨʣʦʛ ʙʦʣʝʝ ʧʦʜʭʦʜʷʪ ʤʝʪʦʜʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʪʘʢ ʢʘʢ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʘʢʪʫʘʣʴ-
ʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ ʙʝʨʣʦʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 
ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ 
ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʪʦʯʢʘʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʝʪʝʦʧʘʨʘ-
ʤʝʪʨʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʙʣʘʩʪʝʡ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ 
ʙʝʨʣʦʛ [6]. ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘ-
ʨʘʢʪʝʨʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʘʣʝʛʘʥʠʷ ʙʝ-
ʣʳʭ ʤʝʜʚʝʜʝʡ ʚ ʙʝʨʣʦʛʠ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʘʞʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʨʣʦʛ, ʚʳ-
ʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ [7ï9]: 

- ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ, 

- ʢʨʠʚʠʟʥʘ ʩʢʣʦʥʦʚ (ʚʳʧʫʢʣʦʩʪʴ/ʚʦʛʥʫʪʦʩʪʴ), 

- ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʢʣʦʥʦʚ, 

- ʥʘʣʠʯʠʝ ʣʝʜʥʠʢʦʚ. 
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ɹʝʨʣʦʛʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʪʝʭ ʫʯʘʩʪ-
ʢʘʭ ʩʫʰʠ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʥʷʪʳ ʣʝʜʥʠʢʦʤ. ɽʛʦ ʥʘʣʠʯʠʝ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ 
ʬʘʢʪʦʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʨʣʦʛ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʦʙʫʩʪʨʦʡʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʣʝʜʥʠʢʘ ʥʝʚʦʟʤʦʞʥʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʯʘʩʪʢʠ ʣʝʜʥʠʢʦʚ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 
ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʤʠʤʦ ʣʝʜʥʠʢʦʚ, ʢ ʥʝʧʨʠʛʦʜʥʳʤ ʫʯʘʩʪʢʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʢʨʫʪʳʝ ʩʢʣʦ-
ʥʳ. ʉʘʤʢʠ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʨʣʦʛ ʩʢʣʦʥʳ ʢʨʫʪʠʟ-
ʥʦʡ ʜʦ 50Á, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʙʨʝʞʥʳʤ ʩʢʣʦʥʘʤ ʠ ʙʦʨʪʘʤ ʜʦʣʠʥ ʚʦʜʦʪʦʢʦʚ [7, 
10]. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʤʦʨʷ ɹʦʬʦʨʪʘ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠ-
ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʠʙʨʝʞʥʳʭ ʩʢʣʦʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʫ-
ʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ, ʚ 48Á [10], ʦʜʥʘʢʦ ʩʣʫʯʘʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ ʥʘ ʪʘʢʠʭ ʢʨʫ-
ʪʳʭ ʩʢʣʦʥʘʭ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ 
ʜʘʥʥrʤ ʣʠʪʝʨʘʪʫʨʳ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʢʨʫʪʠʟʥʳ 
10Áï 30Á [8, 11], ʠ ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʝ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 
ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʦʥ ʙʳʣ ʧʨʠʥʷʪ ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩ-
ʧʦʣʴʟʫʝʤʳʡ. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ 

ʚʳʜʝʣʷʶʪ ʢʘʢ ʠʤʝʶʱʠʝ ʟʥʘʯʝʥʠʝ: ʭʘʨʘʢʪʝʨ ʩʫʙʩʪʨʘʪʘ, ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 
ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ʧʦʙʝʨʝʞʴʷ ʠ ʵʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʦʚ [12, 13]. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʵʪʠ ʬʘʢʪʦʨʳ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʭʘʨʘʢ-
ʪʝʨʝ ʩʫʙʩʪʨʘʪʘ ʥʝʪ, ʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠʤʝʝʪ ʩʢʫʜʥʳʡ ʠ ʨʘʟʨʝʞʝʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ, ʚ ʦʩʥʦʚʥʦʤ ʝʛʦ ʩʦʩʪʘʚʣʷʶʪ ʤʭʠ ʠ ʣʠʰʘʡʥʠʢʠ, ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ, ʠ ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʟʥʘ-
ʯʠʤʳʡ. ʕʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ, ʧʦʩʢʦʣʴʢʫ ʩʪʨʦʛʦʡ ʧʨʠʫʨʦʯʝʥʥʦ-

ʩʪʠ ʙʝʨʣʦʛ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʩʘʤʦʢ ʢ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʷʤʠ ʥʝ ʚʳʷʚʣʝʥʦ, ʛʦʨʘʟʜʦ ʙ·ʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʩʢʣʦʥʘ ʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʥʝʛʘ ʚ ʧʝʨʠʦʜ ʟʘʣʝʛʘʥʠʷ ʚ ʙʝʨʣʦʛʠ [6]. ʍʦʪʷ ʦʩʪʨʦʚʘ ʘʨʭʠʧʝ-

ʣʘʛʘ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʭ ʪʝʨʨʠʪʦʨʠʠ 
ʧʦʢʨʳʪʘ ʣʝʜʥʠʢʘʤʠ, ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ʧʦʙʝʨʝʞʴʷ ʥʝ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʧʝʨʝʯʝʥʴ ʟʥʘʯʠʤʳʭ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ. 
ʇʦʩʢʦʣʴʢʫ ʩʨʝʜʠ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ, ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʨʝʣʴʝʬʘ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʦ ʥʸʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 
ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ArcticDEM [13] ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ  

5 ʤʝʪʨʦʚ ʥʘ ʧʠʢʩʝʣʴ. ArcticDEM ï ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ, ʜʘʶʱʠʡ ʜʦʩʪʫʧ ʢ ʚʳʩʦʢʦʢʘ-
ʯʝʩʪʚʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ɸʨʢʪʠʢʠ, ʩʦʟʜʘʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʦʧʪʠʯʝʩʢʠʭ ʩʪʝʨʝʦʧʘʨ ʩʧʫʪʥʠʢʦʚ DigitalGlobe (Worldview-1, Worldview-2 ʠ 
Worldview-3) [14].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʘʟʫ ʪʨʝʭ ʧʦʣʷʨʥʦ-ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʜʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʧʦʢʨʳʚʘʪʴ ʚʩʶ ʧʣʦʱʘʜʴ ʩʫʰʠ ʢ ʩʝʚʝʨʫ ʦʪ 
60Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ [13]. ʅʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʙʳʣʠ ʧʦʜʛʦ-

ʪʦʚʣʝʥʳ ʢʘʨʪʳ ʢʨʫʪʠʟʥʳ, ʢʨʠʚʠʟʥʳ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʢʣʦʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 
ʣʝʜʥʠʢʦʚ ʠ ʢʦʥʪʫʨʘʭ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʝʙ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ OpenStreetMap, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʩʚʦʙʦʜʥʳʝ ʛʝʦ-
ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 
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ʆʮʝʥʢʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʫʩʪʨʦʡ-
ʩʪʚʘ ʙʝʨʣʦʛ 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʦʙʣʘʩʪʝʡ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ, 
ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʚʳʜʝʣʝʥʥʳʭ ʨʘʥʝʝ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ. ʆʥʘ 
ʙʳʣʘ ʨʘʥʞʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚ: 

¶ 1 ï ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

¶ 0 ï ʫʩʣʦʚʥʦ ʧʨʠʛʦʜʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

¶ -1 ï ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʥʝ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʨʦʚʳʝ ʙʘʣʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʲʝʜʠ-

ʥʷʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ArcGIS 10.7 ʠ ʧʨʠʚʦʜʠʣʠʩʴ ʢ ʩʫʤʤʘʨʥʦʡ ʦʮʝʥʢʝ. 
ʂʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ 
ʥʘʠʙʦʣʴʰʠʡ ʙʘʣʣ ʧʦ ʚʩʝʤ ʪʨʸʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 
ʦʙʱʘʷ ʢʘʨʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʝʥʳ ʫʯʘʩʪʢʠ ʧʦʙʝʨʝʞʴʷ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠ-
ʛʦʜʥʳʝ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ (ʨʠʩ. 2). 

 

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʦ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ  
ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ 

 

Figure 2. Distribution of areas by suitability for the arrangement of dens 
in the archipelago of Severnaya Zemlya 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 



ȭɔɔɑɔɉɎɥ/ 
Zoology  

 

 

 
11 

ɿʘʢʣʶʯʝʥʠʝ 
ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʙʫ-

ʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪ-
ʩʷ ʦʩʪʨʦʚ ɹʦʣʴʰʝʚʠʢ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘʷ ʩʝʪʴ 
ʜʦʣʠʥ, ʩʢʣʦʥʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 
ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʘʞʥʦ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʝʨʣʦʛ ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ 
ʩʘʤʢʘʤʠ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ. ʊʘʢʞʝ ʵʪʦʪ ʦʩʪʨʦʚ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʯʪʦ ʪʘʢʞʝ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤ ʩʨʝʜʠ ʜʨʫʛʠʭ 
ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ. 
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ʆ ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʆʉʊʀ ʉɽʊʀ  

ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ  ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ  

ɺ ɻʈɸʅʀʎɸʍ ɹɸʁʂɸʃʔʉʂʆʁ ʇʈʀʈʆɼʅʆʁ ʊɽʈʈʀʊʆʈʀʀ  

ɺ ʏɸʉʊʀ ʉʆʍʈɸʅɽʅʀʗ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ  

(ʆʈʅʀʊʆʃʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ) 

 

ɼʤʠʪʨʠʡ ʄʠʭʘʡʣʦʚʠʯ ʆʯʘʛʦʚ1, ɸʣʝʢʩʝʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ɹʣʘʛʦʚʠʜʦʚ2,  

ʈʝʛʠʥʘ ʀʣʴʛʠʟʦʚʥʘ ʅʘʟʳʨʦʚʘ3, ɸʥʜʨʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʅʘʫʤʢʠʥ4,  
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʘ ʦʮʝʥʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʧʪʠʮ ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ɹʇʊ). ʇʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʠ (ʧʪʠʮʳ) ʥʘ ʆʆʇʊ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʛʨʘʥʠʮʘʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʚʭʦʜʷʱʠʭ ʚ ɹʇʊ. ʉʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʢʪʫʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʩʦʩʪʦ-

ʷʥʠʶ ʠ ʪʝʢʫʱʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʝʪʠ ʆʆʇʊ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ. 
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ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠ-
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ON THE REPRESENTATIVENESS OF THE NETWORK  
OF PROTECTED AREAS WITHIN THE BOUNDARIES OF THE BAIKAL  

NATURAL TERRITORY IN TERMS OF BIODIVERSITY CONSERVATION  
(ORNITHOLOGICAL ASPECT) 
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Abstract. An assessment of the representativeness of the territorial protection of rare 
bird species within the Baikal Natural Territory (BNT) is given. An analysis was made 
of the current state of the objects of the Red Book of Russia (birds) in protected areas 
of federal level, as well as within the boundaries of the subjects of the Russian Fed-
eration included in the BNT. Up-to-date information on the state and current changes 
in the network of protected areas within the boundaries of the BNT has been collected 
and analyzed. 
 

Keywords: Baikal Natural Territory (BNT), biological diversity, Red Book of Russia 
(animals), protected area (PA), rare bird species, BNT ecological zone. 
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ɺʚʝʜʝʥʠʝ 
ɹʘʡʢʘʣʴʩʢʘʷ ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ (ʜʘʣʝʝ ï ɹʇʊ) ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 

386,16 ʪʳʩ. ʢʤ2, ʯʪʦ ʩʨʘʚʥʠʤʦ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ɻʝʨʤʘʥʠʠ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʦʟʝ-
ʨʦ ɹʘʡʢʘʣ, ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʦʟʝʨʫ ʚʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ, ʝʛʦ ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ 
ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʦʟʝʨʫ ɹʘʡʢʘʣ 
ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʥʝʤʫ ʪʝʨʨʠ-
ʪʦʨʠʷ ʰʠʨʠʥʦʡ ʜʦ 200 ʢʤ ʥʘ ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ʥʝʛʦ [1]. ɺ ʛʨʘʥʠʮʘʭ ɹʇʊ 
ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ [1, 2]:  

1) ʮʝʥʪʨʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʦʥʘ (ʜʘʣʝʝ ï ʎʕɿ) ï ʪʝʨʨʠʪʦʨʠʷ, ʢʦʪʦʨʘʷ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʟʝʨʦ ɹʘʡʢʘʣ ʩ ʦʩʪʨʦʚʘʤʠ, ʧʨʠʣʝʛʘʶʱʫʶ ʢ ʦʟʝʨʫ ʚʦʜʦʦʭʨʘʥʥʫʶ 
ʟʦʥʫ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ;  
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2) ʙʫʬʝʨʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʦʥʘ (ʜʘʣʝʝ ï ɹʕɿ) ï ʪʝʨʨʠʪʦʨʠʷ ʟʘ ʧʨʝʜʝ-
ʣʘʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚʦʜʦʩʙʦʨʥʫʶ ʧʣʦ-
ʱʘʜʴ ʦʟʝʨʘ ɹʘʡʢʘʣ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ;  

3) ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʦʥʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʣʠʷʥʠʷ (ʜʘʣʝʝ ï ʕɿɸɺ) ï ʪʝʨʨʠ-
ʪʦʨʠʷ ʚʥʝ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʦʟʝʨʘ ɹʘʡʢʘʣ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʰʠʨʠʥʦʡ ʜʦ 200 ʢʤ ʥʘ ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ʥʝʛʦ, ʥʘ ʢʦʪʦʨʦʡ 
ʨʘʩʧʦʣʦʞʝʥʳ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘ-
ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʥʠʢʘʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʦʟʝʨʘ ɹʘʡʢʘʣ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ  
ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ [1ï3], ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʜʘʣʝʝ ï 
ʆʆʇʊ) ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʣʘʥʜ-
ʰʘʬʪʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ.   

ʎʝʣʴʶ ʨʘʙʦʪʳ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʣʫ-
ʞʠʣʘ ʦʮʝʥʢʘ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʆʆʇʊ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ 
ʄʥʦʛʦʣʝʪʥʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩʝʪʠ ʆʆʇʊ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè ʧʦ ʟʘʜʘʥʠʶ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʜʝ-
ʤʦʥʩʪʨʠʨʫʝʪ ʝʸ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʝʞʝʛʦʜʥʫʶ ʜʠʥʘʤʠʢʫ. ʕʪʦ ʩʚʷʟʘʥʦ,  
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ, ʫʪʦʯʥʝʥʠʝʤ ʛʨʘʥʠʮ, ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʩʦ-
ʟʜʘʥʠʝʤ ʥʦʚʳʭ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʣʷ 
ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ ʆʆʇʊ ɹʇʊ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶ-
ʱʠʝ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ 
ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1ï3]; ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʩʫʙʲʝʢʪʦʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [4ï7]; ʢʘʜʘʩʪʨʦʚʳʝ ʜʝʣʘ 13 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
[8]; ʦʪʯʝʪʳ ʜʠʨʝʢʪʦʨʦʚ ʌɻɹʋ, ʚ ʯʴʝʤ ʚʝʜʝʥʠʠ ʥʘʭʦʜʷʪʩʷ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ; ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʝʪʝʡ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘ-
ʯʝʥʠʷ, ʝʞʝʛʦʜʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʄʠʥ-
ʧʨʠʨʦʜʳ ʈʦʩʩʠʠ; ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʧʨʦʬʠʣʴʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 
ʤʘʪʝʨʠʘʣʳ [9ï18]; ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè ʠ ʃʝʪʦʧʠʩʠ ʧʨʠ-
ʨʦʜʳ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʨʘʥʠ-
ʮʘʭ ɹʇʊ, ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʦʩʳ ʧʦ ʫʪʦʯʥʝʥʠʶ ʩʪʘʪʫʩʘ ʠ ʛʨʘ-
ʥʠʮ ʆʆʇʊ.  

ɸʥʘʣʠʟ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʝʪʠ ʆʆʇʊ ʚ ʯʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʩʧʠʩʢʘ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ï  
ʂʂ ʈʌ), ʦʪʤʝʯʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ, ʠ ʩʧʠʩʢʦʚ ʚʠʜʦʚ ʧʪʠʮ ʂʂ ʈʌ, ʚʩʪʨʝʯʝʥʥʳʭ 
ʥʘ 13 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ɹʇʊ 
ɺ ʧʨʝʜʝʣʘʭ ɹʇʊ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.10.2022 ʛ. ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʨʘʩʧʦʣʘʛʘʣʦʩʴ 13 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ, 117 ï ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 2 ï ʤʝʩʪʥʦʛʦ 
ʟʥʘʯʝʥʠʷ. ʀʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 48 517 ʢʤ2, ʠʣʠ 12,6 % ʦʪ ʧʣʦʱʘʜʠ ɹʇʊ 
(ʟʘ ʧʣʦʱʘʜʴ ɹʇʊ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʤʳ ʧʨʠʥʠʤʘʝʤ ʮʠʬʨʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʤ ʜʦʢʣʘʜʝ çʆ ʩʦʩʪʦʷʥʠʠ ʦʟʝʨʘ ɹʘʡʢʘʣ ʠ ʤʝʨʘʭ ʧʦ ʝʛʦ ʦʭʨʘʥʝ ʚ 2021 ʛʦ-
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ʜʫè [10], ï 386,16 ʪʳʩ. ʢʤ2). ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʥʘʣʦ-
ʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 12,96 %. 

ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ 
ɺ ʛʨʘʥʠʮʘʭ ɹʇʊ ʨʘʩʧʦʣʦʞʝʥʦ (ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ) 13 ʆʆʇʊ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ: 5 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, 4 ʥʘʮʠʦʥʘʣʴ-
ʥʳʭ ʧʘʨʢʘ ʠ 4 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʘ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʚ ʧʨʝ-
ʜʝʣʘʭ ɹʇʊ 31 859 ʢʤ2. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 8,3 % ʦʪ ʧʣʦʱʘʜʠ ɹʇʊ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ 
ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 3,23 %. ɼʣʷ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʟʦʥ ɹʇʊ ʧʦʢʨʳʪʠʝ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʁ -
ʱʠʤ ʦʙʨʘʟʦʤ: ʎʕɿ ï 19,6 %; ɹʕɿ ï 6,4 %; ʕɿɸɺ ï 0,6 %. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 3 ʙʠʦʩʬʝʨʥʳʭ, 
ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʩ 1916 (ɹʘʨʛʫʟʠʥʩʢʠʡ) ʧʦ 1992 (ɼʞʝʨʛʠʥʩʢʠʡ) ʛʦʜʳ. 
ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʩ 1986 (ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʠ ʇʨʠʙʘʡ-
ʢʘʣʴʩʢʠʡ) ʧʦ 2014 (ʏʠʢʦʡ) ʛʦʜʳ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʨʛʘʥʠʟʦ-
ʚʘʥʳ ʚ ʧʝʨʠʦʜ ʩ 1966 (ɸʣʪʘʯʝʡʩʢʠʡ) ʧʦ 1995 (ʂʨʘʩʥʳʡ ʗʨ) ʛʦʜʳ. ɼʝʪʘʣʴʥʘʷ ʠʥ-
ʬʦʨʤʘʮʠʷ ʦ 13 ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʪʘʙʣ. 1. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʘʥʠʮʳ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʭ ʆʆʇʊ ʦʧʠʩʳʚʘʶʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʢʘʪʘʣʦʛʦʚ ʢʦʦʨʜʠʥʘʪ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʆʆʇʊ ʥʘ ʫʯʝʪ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ 
(ʜʘʣʝʝ ï ɽɻʈʅ) [4]. ʀʟ 13 ʬʝʜʝʨʘʣʴʥʳʭ ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ, 
ʪʦʣʴʢʦ 5 ʠʤʝʶʪ ʫʪʚʝʨʞʜʝʥʥʦʝ ʧʨʠʢʘʟʘʤʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʢʦʦʨʜʠʥʘʪʥʦʝ 
ʦʧʠʩʘʥʠʝ ʛʨʘʥʠʮ, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʆʆʇʊ ʛʨʘʥʠʮʳ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ ʪʝʢʩʪʦʚʦʡ 
ʬʦʨʤʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʣʷ ʚʩʝʭ ʆʆʇʊ ʧʨʦʚʝʜʝʥʳ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, 
ʠ ʠʭ ʛʨʘʥʠʮʳ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʫʯʝʪ ʚ ɽɻʈʅ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʢ ʟʦʥʳ ʠ ʪʝʨʨʠʪʦʨʠʠ.  

ɺʩʝ ʬʝʜʝʨʘʣʴʥʳʝ ʆʆʇʊ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ ʠ ʠʤʝʶʪ ʪʦʯʥʦ 
ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 
ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʨʷʜʘ ʆʆʇʊ ʢʦʦʨʜʠʥʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʘ-
ʥʠʮ ʥʝ ʫʪʚʝʨʞʜʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ, ʘ ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʚ ʤʘʪʝʨʠʘʣʘʭ ʟʝʤʣʝ-
ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ ʆʆʇʊ. 
 
ʊʘʙʣʠʮʘ 1. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʘ-
ʥʠʮʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 
 

Table 1. Specially protected natural territories of federal significance within the boundaries of 
the Baikal Natural Territory 

 

ʧ/ʧ ʆʆʇʊ ʈʝʛʠʦʥ ʄʫʥʠʮʠʧʘʣʴ-
ʥʳʡ ʨʘʡʦʥ 

ʇʣʦʱʘʜʴ, 
ʛʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚ 
ʛʨʘʥʠʮʘʭ 
ɹʇʊ 

ɻʦʜ  
ʩʦʟʜʘ-
ʥʠʷ* 

ʕʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʟʦʥʘ 
ɹʇʊ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ 
1 ɹʘʡʢʘʣʦ- 

ʃʝʥʩʢʠʡ** 
ʀʨʢʫʪʩʢʘʷ 
ʦʙʣʘʩʪʴ 

ʆʣʴʭʦʥʩʢʠʡ, 
ʂʘʯʫʛʩʢʠʡ 

659 919 1986 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 

2 ɹʘʡʢʘʣʴ-
ʩʢʠʡ** 

ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʂʘʙʘʥʩʢʠʡ, 
ɼʞʠʜʠʥʩʢʠʡ, 
ʉʝʣʝʥʛʠʥʩʢʠʡ 

167 871 1969 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 
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3 ɹʘʨʛʫʟʠʥ-
ʩʢʠʡ 

ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʉʝʚʝʨʦʙʘʡʢʘʣʴ-
ʩʢʠʡ 

366 873 1916 ɹʫʬʝʨʥʘ ̫

4 ɼʞʝʨʛʠʥʩʢʠʡ ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʂʫʨʫʤʢʘʥʩʢʠʡ 238 088 1992 ɹʫʬʝʨʥʘʷ 

5 ʉʦʭʦʥʜʠʥ-
ʩʢʠʡ 

ɿʘʙʘʡ-
ʢʘʣʴʩʢʠʡ 
ʢʨʘʡ 

ʂʳʨʠʥʩʢʠʡ, 
ʂʨʘʩʥʦʯʠʢʦʡ-
ʩʢʠʡ 

210 988 
(42 811) 

1974 ɹʫʬʝʨʥʘʷ 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ 
1 ɿʘʙʘʡʢʘʣʴ-

ʩʢʠʡ** 
ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ɹʘʨʛʫʟʠʥʩʢʠʡ 269 002 1986 ʎʝʥʪʨʘʣɹ -
ʥʘʷ 

2 ʇʨʠʙʘʡʢʘʣʴ-
ʩʢʠʡ** 

ʀʨʢʫʪʩʢʘʷ 
ʦʙʣʘʩʪʴ 

ʆʣʴʭʦʥʩʢʠʡ, 
ʀʨʢʫʪʩʢʠʡ, 
ʉʣʶʜʷʥʩʢʠʡ 

417 297 1986 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 

3 ʊʫʥʢʠʥʩʢʠʡ ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʊʫʥʢʠʥʩʢʠʡ 1 183 662 
(108 660) 

1991 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 

4 ʏʠʢʦʡ*** ɿʘʙʘʡ-
ʢʘʣʴʩʢʠʡ 
ʢʨʘʡ 

ʂʨʘʩʥʦʯʠʢʦʡ-
ʩʢʠʡ 

666 468 2014 ɹʫʬʝʨʥʘʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ 
1 ɸʣʪʘʯʝʡʩʢʠʡ ʈʝʩʧʫʙ-

ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʄʫʭʦʨʰʠʙʠʨ-
ʩʢʠʡ 

78 374 1966/1982 ɹʫʬʝʨʥʘʷ 

2 ʂʨʘʩʥʳʡ ʗʨ ʀʨʢʫʪʩʢʘʷ 
ʦʙʣʘʩʪʴ 

ʕʭʠʨʠʪ-
ɹʫʣʘʛʘʪʩʢʠʡ 

49 120 1995/2000 ɸʪʤʦʩʬʝʨ-
ʥʦʛʦ ʚʣʠʷ-
ʥʠʷ 

3 ʌʨʦʣʠʭʠʥ-
ʩʢʠʡ** 

ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʉʝʚʝʨʦʙʘʡʢʘʣʴ-
ʩʢʠʡ 

109 200 1967/1988 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 

4 ʂʘʙʘʥʩʢʠʡ ʈʝʩʧʫʙ-
ʣʠʢʘ ɹʫ-
ʨʷʪʠʷ 

ʂʘʙʘʥʩʢʠʡ 12 255 1967/1974 ʎʝʥʪʨʘʣʴ-
ʥʘʷ 

 

* ɺ ʟʥʘʤʝʥʘʪʝʣʝ ʫʢʘʟʘʥ ʛʦʜ ʧʨʠʜʘʥʠʷ ʆʆʇʊ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʢʘʢ ʨʝʛʠ-
ʦʥʘʣʴʥʘʷ, ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ.  
** ɺ 2012 ʛ. ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʦʜʣʝʤʦʨʴʝè, ʚʢʣʶʯʘʶʱʝʝ ɹʘʡ-
ʢʘʣʴʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʠ ʌʨʦʣʠʭʠʥʩʢʠʡ ʟʘʢʘʟʥʠʢ,  
ʚ 2013 ʛ. ʦʨʛʘʥʠʟʦʚʘʥʦ ʌɻɹʋ çɿʘʧʦʚʝʜʥʦʝ ʇʨʠʙʘʡʢʘʣʴʝè, ʚʢʣʶʯʘʶʱʝʝ ʇʨʠʙʘʡʢʘʣʴ-
ʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, ɹʘʡʢʘʣʦ-ʃʝʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 
*** ɺ 2014 ʛ. ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʏʠʢʦʡè ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʦʰʣʘ ʪʝʨʨʠ-
ʪʦʨʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çɹʫʨʢʘʣʴʩʢʠʡè. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ʈʝʜʢʠʝ ʦʭʨʘʥʷʝʤʳʝ ʪʘʢʩʦʥʳ ʧʪʠʮ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʃʝʪʦʧʠʩʠ ʧʨʠʨʦʜʳ, 

ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʧʦʢʘʟʘʣ, 
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ʯʪʦ ʤʥʦʛʦʣʝʪʥʠʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘʠʙʦʣʝʝ ʨʝ-
ʧʨʝʟʝʥʪʘʪʠʚʝʥ ʚ ʯʘʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʪʠʮʘʤʠ [16ï19]. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʦʩʪʦʷ-
ʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ ʙʳʣʠ ʚʳʙʨʘʥʳ 
ʨʝʜʢʠʝ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ ʧʪʠʮ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʂʂ ʈʌ [4], ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ ɹʇʊ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 
ɺʅʀʀ çʕʢʦʣʦʛʠʷè ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 
ɹʇʊ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʪʨʝʯ ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʞʠʚʦʪ-
ʥʳʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʂ ʈʌ, ʘ ʪʘʢʞʝ ʢʘʜʘʩʪʨʦʚʳʝ ʤʘʪʝʨʠʘʣʳ 13 ʆʆʇʊ ʬʝʜʝ-
ʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ ʢʘʜʘʩʪʨʦʚʳʡ ʧʝʨʠʦʜ 2017ï2020 ʛʛ. [8]. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠ-
ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

ʊʘʢʩʦʥʳ ʂʂ ʈʌ ʚ ʂʨʘʩʥʳʭ ʢʥʠʛʘʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ 
ʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ (ʧʪʠʮʳ)è ʧʨʝʜʩʪʘʚʣʝʥʳ 42 ʦʙʲʝʢʪʘʤʠ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ï 
ʢʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ Pelecanus crispus, ʢʦʣʧʠʮʘ Platalea leucorodia, ʯʝʨʥʳʡ ʘʠʩʪ 
Ciconia nigra, ʢʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ Branta ruficollis, ʧʠʩʢʫʣʴʢʘ Anser erythropus, 
ʛʦʨʥʳʡ ʛʫʩʴ A. indicus, ʩʫʭʦʥʦʩ A. cygnoides, ʩʝʨʳʡ ʛʫʩʴ A. anser, ʩʠʙʠʨʩʢʠʡ ʪʘ-
ʝʞʥʳʡ ʛʫʤʝʥʥʠʢ A. fabalis middendorffii, ʢʘʩʘʪʢʘ Anas falcate, ʤʘʥʜʘʨʠʥʢʘ Aix 
galericulata, ʩʢʦʧʘ Pandion haliaetus, ʩʪʝʧʥʦʡ ʣʫʥʴ Circus macrourus, ʩʪʝʧʥʦʡ 
ʦʨʝʣ ï Aquila nipalensis, ʙʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ ï A. clanga, ʦʨʝʣ-ʤʦʛʠʣʴʥʠʢ  
A. heliaca (ʧʦʧʫʣʷʮʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ), ʙʝʨʢʫʪ A. chrysaetos, ʦʨʣʘʥ-
ʜʦʣʛʦʭʚʦʩʪ Haliaeetus leucoryphus, ʦʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ H. albicilla, ʯʝʨʥʳʡ ʛʨʠʬ 
Aegypius monachus, ʙʦʨʦʜʘʯ Gypaetus barbatus, ʢʨʝʯʝʪ  Falco rusticolus, ʙʘʣʦ-
ʙʘʥ F. cherrug, ʩʘʧʩʘʥ F. peregrinus ï ʚʩʝ ʧʦʜʚʠʜʳ, ʢʨʦʤʝ ʥʦʤʠʥʘʪʠʚʥʦʛʦ  
(F. p. peregrinus) ʠ ʧʦʧʫʣʷʮʠʠ ʥʦʤʠʥʘʪʠʚʥʦʛʦ ʧʦʜʚʠʜʘ, ʦʙʠʪʘʶʱʠʝ ʥʘ ɹʇʊ, ʢʦʙ-
ʯʠʢ F. vespertinus, ʩʪʝʧʥʘʷ ʧʫʩʪʝʣʴʛʘ F. naumanni, ʩʪʝʨʭ Grus leucogeranus (ʚʦ-
ʩʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ), ʜʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ G. vipio, ʯʝʨʥʳʡ ʞʫʨʘʚʣʴ G. monacha, 
ʞʫʨʘʚʣʴ-ʢʨʘʩʘʚʢʘ Anthropoides virgo, ʜʨʦʬʘ Otis tarda (ʚʦʩʪʦʯʥʳʡ ʧʦʜʚʠʜ ï  
O. t. dybowski), ʭʨʫʩʪʘʥ Eudromias morinellus, ʰʠʣʦʢʣʶʚʢʘ Recurvirostra avosetta, 
ʩʪʝʧʥʦʡ ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ Numenius arquata suschkini, ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 
ʢʨʦʥʰʥʝʧ N. madagascariensis, ʩʪʝʧʥʦʡ ʩʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ N. phaeopus 
alboaxillari, ʘʟʠʘʪʩʢʠʡ ʙʝʢʘʩʦʚʠʜʥʳʡ ʚʝʨʝʪʝʥʥʠʢ Limnodromus semipalmatus, 
ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ Larus ichthyaetus, ʯʝʛʨʘʚʘ Hydroprogne caspia, ʬʠʣʠʥ 
Bubo bubo, ʤʦʥʛʦʣʴʩʢʠʡ ʞʘʚʦʨʦʥʦʢ Melanocorypha mongolica, ʜʫʙʨʦʚʥʠʢ 
Emberiza aureola.  

ɺ ʯʠʩʣʦ ʵʪʠʭ 42 ʪʘʢʩʦʥʦʚ ʠʟ ʂʂ ʈʌ ʚʢʣʶʯʝʥʳ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʥʠʪʦ-
ʬʘʫʥʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʝʩʝʥʳ 
ʭʦʪʷ ʙʳ ʚ ʦʜʥʫ ʠʟ ʪʨʝʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʂʨʘʩʥʳʭ ʢʥʠʛ ʠ ʦʪʤʝʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 
[6ï8].  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʘʢʩʦ-
ʥʦʚ ʧʪʠʮ ʦʪʤʝʯʝʥʦ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ ï 37; ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʪʨʝʯʝʥʦ 
36 ʪʘʢʩʦʥʦʚ, ʘ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ï 34.  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʩʠʪʫʘʮʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴʶ ʨʝʜʢʠʭ ʦʭʨʘ-
ʥʷʝʤʳʭ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɹʇʊ ʤʳ ʠʩʧʦʣʴʟʫʝʤ 
ʵʪʠ 42 ʪʘʢʩʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʂʂ ʈʌ (ʧʪʠ-
ʮʳ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʥʘ ʆʆʇʊ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ.  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ (34) ʨʝʜʢʠʭ ʦʭʨʘʥʷ-
ʝʤʳʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʦʪʤʝʯʝʥʦ ʚ ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʥʘʮʠ-
ʦʥʘʣʴʥʦʤ ʧʘʨʢʝ; ʚ ɹʘʡʢʘʣʦ-ʃʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʚʩʪʨʝʯʝʥʦ 27 ʪʘʢʩʦʥʦʚ, ʚ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʢʘʟʥʠʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʨʘʩʥʳʡ ʗʨè ï 6.  
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ʊʘʙʣ. 3 çʊʘʢʩʦʥʳ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2020), ʦʪʤʝʯʝʥ-
ʥʳʝ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 
(ʧʪʠʮʳ)è, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʥʘ ʬʝʜʝʨʘʣʴ-
ʥʦʤ ʫʨʦʚʥʝ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ï ʧʦ 9 ï ʦʪʤʝʯʝʥʦ ʚ ʉʦʭʦʥʜʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 
ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʚ ʥʝʜʘʚʥʦ ʩʦʟʜʘʥʥʦʤ (2014 ʛ.) ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 
çʏʠʢʦʡè.  

ʊʘʙʣ. 4 çʊʘʢʩʦʥʳ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2020), ʦʪʤʝʯʝʥ-
ʥʳʝ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 
(ʧʪʠʮʳ)è ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʠʩʣʝ ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ 
ʫʨʦʚʥʝ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʚ 8 ʆʆʇʊ ʈʝʩʧʫʙʣʠʢʠ. ʆʪ 25 ʜʦ 32 ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ 
ʪʘʢʩʦʥʦʚ ʦʪʤʝʯʝʥʦ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ çɿʘʙʘʡʢʘʣʴʩʢʠʡè (28) ʠ çʊʫʥʢʠʥ-
ʩʢʠʡè (32), ʘ ʪʘʢʞʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ çɹʘʡʢʘʣʴʩʢʠʡè 
(28) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʢʘʟʥʠʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʘʙʘʥ-
ʩʢʠʡè (25). ɿʘʤʝʪʥʦ ʤʝʥʴʰʝ, ʦʪ 12 ʜʦ 18 ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʘʢʩʦʥʦʚ ʧʪʠʮ, ʦʪ-
ʤʝʯʝʥʦ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ çɹʘʨʛʫʟʠʥʩʢʠʡè (18) ʠ 
çɼʞʝʨʛʠʥʩʢʠʡè (13), ʘ ʪʘʢʞʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʘʭ ʬʝʜʝ-
ʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çɸʣʪʘʯʝʡʩʢʠʡè (14) ʠ çʌʨʦʣʠʭʠʥʩʢʠʡè (12). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʘʢʢʫʤʫʣʠʨʫʶʪ ʜʝʡ-
ʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʱʠʝ: ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫ-
ʯʝʥʥʦʩʪʴ ʆʆʇʊ, ʩʦʩʪʦʷʥʠʝ ʦʭʨʘʥʳ ʠ ʙʠʦʪʦʧʠʯʝʩʢʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠ-
ʪʦʨʠʠ ʜʣʷ ʜʘʥʥʳʭ ʪʘʢʩʦʥʦʚ ʧʪʠʮ. 

 
ʊʘʙʣʠʮʘ 2. ʊʘʢʩʦʥʳ ʂʂ ʈʌ (2020), ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ  
 

Table 2. Taxa of the CC of the Russian Federation (2020) noted in the protected areas of 
federal significance of the Irkutsk region 

 

ʧ/ʧ ɺʠʜ 
ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ  
ʢʘʪʝʛʦʨʠʷ ʚʠʜʘ 

ɿʘʧʦʚʝʜʥʠʢ  
çɹʘʡʢʘʣʦ-
ʃʝʥʩʢʠʡè 

ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ 
ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʢ 

ɿʘʢʘʟʥʠʢ  
çʂʨʘʩʥʳʡ 
ʗʨè 

1 
ʂʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ 
Pelecanus crispus 

3 
 

+ 

 
2 
ʂʦʣʧʠʮʘ Platalea 
leucorodia 

2 
 

+ 

 
3 
ʏʝʨʥʳʡ ʘʠʩʪ ï Ciconia 
nigra 

3 + + + 

4 
ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ 
Branta ruficollis 

3 + 

  
5 
ʇʠʩʢʫʣʴʢʘ Anser 
erythropus 

2 + + 

 
6 
ɻʦʨʥʳʡ ʛʫʩʴ Anser 
indicus 

2 
 

+ 

 7 ʉʫʭʦʥʦʩ Anser cygnoides 1 
 

+ 
 8 ʉʝʨʳʡ ʛʫʩʴ Anser anser 2 

 
  

9 
ɻʫʤʝʥʥʠʢ Anser fabalis 
(ʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʳʡ ʛʫ-
ʤʝʥʥʠʢ A. f. middendorffii) 

2 + + 

 10 ʂʘʩʘʪʢʘ Anas falcata 2 + 
  

11 
ʄʘʥʜʘʨʠʥʢʘ  
Aix galericulata 

5 
 

+ 
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12 ʉʢʦʧʘ Pandion haliaetus 3 + + 
 

13 
ʉʪʝʧʥʦʡ ʣʫʥʴ Circus 
macrourus 

3 
 

  
14 
ʉʪʝʧʥʦʡ ʦʨʝʣ Aquila 
nipalensis 

2 
 

+ 

 
15 
ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ 
Aquila clanga 

2 + + 

 
16 
ʆʨʝʣ-ʤʦʛʠʣʴʥʠʢ Aquila 
heliaca (ʧʦʧʫʣʷʮʠʷ ɹʘʡ-
ʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ) 

1 + + 

 17 ɹʝʨʢʫʪ Aquila chrysaetos 3 + + + 

18 
ʆʨʣʘʥ-ʜʦʣʛʦʭʚʦʩʪ 
Haliaeetus leucoryphus 

2 + + 

 
19 
ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ 
Haliaeetus albicilla 

5 + + 

 
20 
ʏʝʨʥʳʡ ʛʨʠʬ Aegypius 
monachus 

2 + + 

 
21 
ɹʦʨʦʜʘʯ Gypaetus 
barbatus 

3 
 

  22 ʂʨʝʯʝʪ Falco rusticolus 2 + + 
 23 ɹʘʣʦʙʘʥ Falco cherrug 1 + + 
 

24 

ʉʘʧʩʘʥ Falco peregrinus 
(ʚʩʝ ʜʨʫʛʠʝ ʧʦʜʚʠʜʳ ʠ 
ʦʩʪʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ 
ʥʦʤʠʥʘʪʠʚʥʦʛʦ ʧʦʜʚʠʜʘ) 

3 + + 

 25 ʂʦʙʯʠʢ Falco vespertinus 3 + 
  

26 
ʉʪʝʧʥʘʷ ʧʫʩʪʝʣʴʛʘ Falco 
naumanni 

3 + 

  
27 
ʉʪʝʨʭ Grus leucogeranus 
(ʚʦʩʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ) 

2 
 

+ 

 
28 
ɼʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ Grus 
vipio 

1 
 

+ 

 
29 
ʏʝʨʥʳʡ ʞʫʨʘʚʣʴ Grus 
monacha 

5 + + 

 
30 
ɾʫʨʘʚʣʴ-ʢʨʘʩʘʚʢʘ 
Anthropoides virgo 

2 + + + 

31 
ɼʨʦʬʘ Otis tarda 
(ʚʦʩʪʦʯʥʳʡ ʧ/ʚʠʜ  
O. t. dybowskii) 

1 + + 

 
32 
ʍʨʫʩʪʘʥ Eudromias 
morinellus 

4 + + + 

33 
ʐʠʣʦʢʣʶʚʢʘ 
Recurvirostra avosetta 

3 
 

+ 

 

34 

ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ 
Numenius arquata 
(ʩʪʝʧʥʦʡ ʙʦʣʴʰʦʡ 
ʢʨʦʥʰʥʝʧ N. a. suschkini) 

2 + + 

 
35 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 
ʢʨʦʥʰʥʝʧ N/ 
madagascariensis 

2 + + 

 
36 
ʉʪʝʧʥʦʡ ʩʨʝʜʥʠʡ 
ʢʨʦʥʰʥʝʧ Numenius 
phaeopus alboaxillaris 

1 
 

+ 
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37 
ɸʟʠʘʪʩʢʠʡ ʙʝʢʘʩʦʚʠʜʥʳʡ 
ʚʝʨʝʪʝʥʥʠʢ Limnodromus 
semipalmatus 

2 + + 

 
38 
ʏʝʨʥʦʛʦʣʦʚʳʡ  
ʭʦʭʦʪʫʥ Larus ichthyaetus 

5 
 

+ 

 
39 
ʏʝʛʨʘʚʘ Hydroprogne 
caspia 

3 + + 

 40 ʌʠʣʠʥ Bubo bubo 3 + + + 

41 
ʄʦʥʛʦʣʴʩʢʠʡ  
ʞʘʚʦʨʦʥʦʢ 
Melanocorypha mongolica 

3 
 

  
42 
ɼʫʙʨʦʚʥʠʢ Emberiza 
aureola 

2 + + + 

ʀʊʆɻʆ  27 34 6 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
. 

ʊʘʙʣʠʮʘ 3. ʊʘʢʩʦʥʳ ʂʂ ʈʌ (2020), ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ (ʧʪʠʮʳ) 
 

Table 3. Taxa of the CC of the Russian Federation (2020) noted in the protected areas of 
federal significance of the Trans-Baikal Territory within the BPT (birds) 

 

ʧ/
ʧ 

ɺʠʜ 
ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ 
ʢʘʪʝʛʦʨʠʷ ʚʠʜʘ 

ʉʦʭʦʥʜʠʥʩʢʠʡ 
ʟʘʧʦʚʝʜʥʠʢ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ 
çʏʠʢʦʡè 

1 
ʂʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ 
Pelecanus crispus 

3 
  

2 
ʂʦʣʧʠʮʘ Platalea 
leucorodia 

2 
  

3 
ʏʝʨʥʳʡ ʘʠʩʪ  
Ciconia nigra 

3 + + 

4 
ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ 
Branta ruficollis 

3 
  

5 
ʇʠʩʢʫʣʴʢʘ  
Anser erythropus 

2 
  

6 
ɻʦʨʥʳʡ ʛʫʩʴ  
A. indicus 

2 
  

7 
ʉʫʭʦʥʦʩ  
A.cygnnoides 

1 
  

8 ʉʝʨʳʡ ʛʫʩʴ A. anser 2 
  

9 

ɻʫʤʝʥʥʠʢ A. fabalis 
(ʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʳʡ 
ʛʫʤʝʥʥʠʢ  
A. f. middendorffii) 

2 + 
 

10 ʂʘʩʘʪʢʘ Anas falcata 2 + 
 

11 
ʄʘʥʜʘʨʠʥʢʘ Aix 
galericulata 

5 
 

+ 

12 
ʉʢʦʧʘ Pandion 
haliaetus 

3 
 

+ 

13 
ʉʪʝʧʥʦʡ ʣʫʥʴ  
Circus macrourus 

3 
  

14 
ʉʪʝʧʥʦʡ ʦʨʝʣ  
Aquila nipalensis 

2 
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15 
ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ 
Aquila clanga 

2 
  

16 

ʆʨʝʣ-ʤʦʛʠʣʴʥʠʢ  
Aquila heliaca  
(ʧʦʧʫʣʷʮʠʷ ɹʘʡʢʘʣʴ-
ʩʢʦʛʦ ʨʝʛʠʦʥʘ) 

1 
  

17 
ɹʝʨʢʫʪ Aquila 
chrysaetos 

3 + + 

18 
ʆʨʣʘʥ-ʜʦʣʛʦʭʚʦʩʪ 
Haliaeetus leucoryphus 

2 
  

19 
ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ 
Haliaeetus albicilla 

5 + + 

20 
ʏʝʨʥʳʡ ʛʨʠʬ Aegypius 
monachus 

2 + 
 

21 
ɹʦʨʦʜʘʯ Gypaetus 
barbatus 

3 
  

22 ʂʨʝʯʝʪ Falco rusticolus 2 
  

23 ɹʘʣʦʙʘʥ Falco cherrug 1 
  

24 

ʉʘʧʩʘʥ Falco 
peregrinus (ʚʩʝ ʜʨʫʛʠʝ 
ʧʦʜʚʠʜʳ ʠ ʦʩʪʘʣʴʥʳʝ 
ʧʦʧʫʣʷʮʠʠ ʥʦʤʠʥʘʪʠʚ-
ʥʦʛʦ ʧʦʜʚʠʜʘ) 

3 
 

+ 

25 
ʂʦʙʯʠʢ Falco 
vespertinus 

3 
  

26 
ʉʪʝʧʥʘʷ ʧʫʩʪʝʣʴʛʘ 
Falco naumanni 

3 
  

27 
ʉʪʝʨʭ Grus 
leucogeranus 
(ʚʦʩʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ) 

2 
  

28 
ɼʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ  
Grus vipio 

1 
  

29 
ʏʝʨʥʳʡ ʞʫʨʘʚʣʴ  

Grus monacha 
5 + 

 

30 
ɾʫʨʘʚʣʴ-ʢʨʘʩʘʚʢʘ 
Anthropoides virgo 

2 
 

+ 

31 

ɼʨʦʬʘ Otis tarda 

(ʚʦʩʪʦʯʥʳʡ ʧ/ʚʠʜ  
O. t. dybowskii) 

1 
  

32 
ʍʨʫʩʪʘʥ  

Eudromias morinellus 
4 

  

33 
ʐʠʣʦʢʣʶʚʢʘ 

Recurvirostra avosetta 
3 

  

34 

ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ 
Numenius arquata 

(ʩʪʝʧʥʦʡ ʙʦʣʴʰʦʡ 
ʢʨʦʥʰʥʝʧ N. a. 

suschkini) 

2 + 
 

35 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 
ʢʨʦʥʰʥʝʧ Numenius 

madagascariensis 

2 
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36 

ʉʪʝʧʥʦʡ ʩʨʝʜʥʠʡ 

ʢʨʦʥʰʥʝʧ Numenius 

phaeopus alboaxillaris 

1 
  

37 

ɸʟʠʘʪʩʢʠʡ ʙʝʢʘʩʦʚʠʜ-

ʥʳʡ ʚʝʨʝʪʝʥʥʠʢ 

Limnodromus 
semipalmatus 

2 
  

38 

ʏʝʨʥʦʛʦʣʦʚʳʡ  

ʭʦʭʦʪʫʥ  
Larus ichthyaetus 

5 
  

39 
ʏʝʛʨʘʚʘ Hydroprogne 

caspia 
3 

  

40 
ʌʠʣʠʥ  

Bubo bubo 
3 + + 

41 

ʄʦʥʛʦʣʴʩʢʠʡ  
ʞʘʚʦʨʦʥʦʢ 

Melanocorypha 

mongolica 

3 
 

+ 

42 
ɼʫʙʨʦʚʥʠʢ  

Emberiza aureola 
2 

  

ʀʊʆɻʆ  9 9 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʊʘʙʣʠʮʘ 4. ʊʘʢʩʦʥʳ ʂʂ ʈʌ (2020), ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ (ʧʪʠʮʳ) 
 

Table 4. Taxa of the CC of the Russian Federation (2020) marked on the protected areas of 
federal significance of the Republic of Buryatia within the BPT (birds) 
 

ʧ/ʧ ɺʠʜ 

ʇ
ʨ
ʠ
ʨ
ʦ
ʜ
ʦ
ʦ
ʭ
ʨ
ʘ
ʥ
ʥ
ʘ
ʷ
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ʘ
ʪ
ʝ
ʛ
ʦ
ʨ
ʠ
ʷ
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ʠ
ʜ
ʘ
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ʣ
ʴ
ʩ
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ʟ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ

 

ʟ
ʘ
ʧ
ʦ
ʚ
ʝ
ʜ
ʥ
ʠ
ʢ

 

ɿ
ʘ
ʧ
ʦ
ʚ
ʝ
ʜ
ʥ
ʠ
ʢ

 

ç
ɼ
ʞ
ʝ
ʨ
ʛ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ
è
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ʘ
ʙ
ʘ
ʡ
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ʣ
ʴ
ʩ
ʢ
ʠ
ʡ
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ʘ
ʮ
ʠ
ʦ
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ʴ
ʥ
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ʡ
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ʘ
ʨ
ʢ
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ʘ
ʮ
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ʦ
ʥ
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ʴ
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ʳ
ʡ
 
ʧ
ʘ
ʨ
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ç
ʊ
ʫ
ʥ
ʢ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ
è

 

ɿ
ʘ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ

 

ç
ɸ
ʣ
ʪ
ʘ
ʯ
ʝ
ʡ
ʩ
ʢ
ʠ
ʡ
è

 

ɿ
ʘ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
 

 

ç
ʂ
ʘ
ʙ
ʘ
ʥ
ʩ
ʢ
ʠ
ʡ
è

 

ɿ
ʘ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ

 

ç
ʌ
ʨ
ʦ
ʣ
ʠ
ʭ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ
è

 

1 
ʂʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ 
Pelecanus crispus 

3 
    

+ 
   

2 
ʂʦʣʧʠʮʘ Platalea 
leucorodia 

2 + 
  

+ + 
 

+ 
 

3 
ʏʝʨʥʳʡ ʘʠʩʪ Ciconia 
nigra 

3 + + + + + + + + 

4 
ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ 
Branta ruficollis 

3 
 

+ 
      

5 
ʇʠʩʢʫʣʴʢʘ Anser 
erythropus 

2 
    

+ 
   

6 
ɻʦʨʥʳʡ ʛʫʩʴ Anser 
indicus 

2 + 
  

+ + 
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7 
ʉʫʭʦʥʦʩ  

Anser cygnoides 
1 

   
+ + 

 
+ 

 

8 
ʉʝʨʳʡ ʛʫʩʴ  

Anser annser 
2 

      
+ 

 

9 

ɻʫʤʝʥʥʠʢ  

Anser fabalis  

(ʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʳʡ 

ʛʫʤʝʥʥʠʢ  

A. f. middendorffii) 

2 + 
  

+ + + + + 

10 
ʂʘʩʘʪʢʘ  

Anas falcata 
2 + + 

 
+ + + + + 

11 
ʄʘʥʜʘʨʠʥʢʘ  

Aix galericulata 
5 + 

   
+ 

   

12 
ʉʢʦʧʘ  

Pandion haliaetus 
3 + + + + + 

  
+ 

13 
ʉʪʝʧʥʦʡ ʣʫʥʴ  

Circus macrourus 
3 

        

14 
ʉʪʝʧʥʦʡ ʦʨʝʣ 

 Aquila nipalensis 
2 + 

   
+ + + 

 

15 
ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ 

Aquila clanga 
2 + + + + + + + 

 

16 

ʆʨʝʣ-ʤʦʛʠʣʴʥʠʢ 

Aquila heliaca  

(ʧʦʧʫʣʷʮʠʷ ɹʘʡʢʘʣʴ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ) 

1 + + + 
 

+ 
 

+ 
 

17 
ɹʝʨʢʫʪ  

Aquila chrysaetos 
3 + + + + + + + + 

18 

ʆʨʣʘʥ-ʜʦʣʛʦʭʚʦʩʪ 

Haliaeetus 

leucoryphus 

2 + 
  

+ + 
   

19 
ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ 

Haliaeetus albicilla 
5 + + + + + + + + 

20 
ʏʝʨʥʳʡ ʛʨʠʬ 

Aegypius monachus 
2 + 

   
+ + 

  

21 
ɹʦʨʦʜʘʯ  

Gypaetus barbatus 
3 

   
+ + 

   

22 
ʂʨʝʯʝʪ 

 Falco rusticolus 
2 + + + + + 

 
+ 

 

23 
ɹʘʣʦʙʘʥ  

Falco cherrug 
1 + 

 
+ + + 

 
+ 

 

24 

ʉʘʧʩʘʥ  

Falco peregrinus  

(ʚʩʝ ʜʨʫʛʠʝ ʧʦʜʚʠʜʳ 

ʠ ʦʩʪʘʣʴʥʳʝ ʧʦʧʫʣʷ-

ʮʠʠ ʥʦʤʠʥʘʪʠʚʥʦʛʦ 

ʧʦʜʚʠʜʘ) 

3 + + + + + 
 

+ + 

25 
ʂʦʙʯʠʢ  

Falco vespertinus 
3 + 

  
+ + 

   

26 
ʉʪʝʧʥʘʷ ʧʫʩʪʝʣʴʛʘ 

Falco naumanni 
3 

   
+ + + 
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27 

ʉʪʝʨʭ Grus 

leucogeranus 

(ʚʦʩʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ) 

2 
        

28 
ɼʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ 

Grus vipio 
1 

    
+ 

   

29 
ʏʝʨʥʳʡ ʞʫʨʘʚʣʴ 
Grus monacha 

5 
 

+ + + 
  

+ 
 

30 
ɾʫʨʘʚʣʴ-ʢʨʘʩʘʚʢʘ 

Anthropoides virgo 
2 + + 

  
+ + + 

 

31 
ɼʨʦʬʘ Otis tarda  
(ʚʦʩʪʦʯʥʳʡ ʧʦʜʚʠʜ  

O. t. dybowskii) 

1 
 

+ + + + + 
  

32 
ʍʨʫʩʪʘʥ Eudromias 
morinellus 

4 + + 
 

+ + 
 

+ + 

33 
ʐʠʣʦʢʣʶʚʢʘ 
Recurvirostra avosetta 

3 + 
  

+ 
  

+ 
 

34 

ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ 

Numenius arquata 
(ʩʪʝʧʥʦʡ ʙʦʣʴʰʦʡ 

ʢʨʦʥʰʥʝʧ N. a. 

suschkini) 

2 + 
  

+ + + + + 

35 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʢʨʦʥʰʥʝʧ  

Numenius 
madagascariensis 

2 + + + + 
  

+ 
 

36 

ʉʪʝʧʥʦʡ ʩʨʝʜʥʠʡ 

ʢʨʦʥʰʥʝʧ Numenius 
phaeopus alboaxillaris 

1 
    

+ 
 

+ 
 

37 

ɸʟʠʘʪʩʢʠʡ ʙʝʢʘʩʦ-

ʚʠʜʥʳʡ ʚʝʨʝʪʝʥʥʠʢ 
Limnodromus 

semipalmatus 

2 + 
  

+ + 
 

+ 
 

38 
ʏʝʨʥʦʛʦʣʦʚʳʡ  
ʭʦʭʦʪʫʥ Larus 

ichthyaetus 

5 
      

+ 
 

39 
ʏʝʛʨʘʚʘ Hydroprogne 
caspia 

3 + + 
 

+ 
  

+ + 

40 ʌʠʣʠʥ Bubo bubo 3 + + + + + 
  

+ 

41 
ʄʦʥʛʦʣʴʩʢʠʡ ʞʘʚʦ-
ʨʦʥʦʢ Melanocorypha 

mongolica 

3 + 
  

+ 
 

+ 
  

42 
ɼʫʙʨʦʚʥʠʢ Emberiza 
aureola 

2 + + 
 

+ + + + + 

ʀʊʆɻʆ  28 18 13 28 32 14 25 12 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʈʠʩ. 1ï3 ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʠʪʫʘʮʠʶ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʯʠʩʣʘ ʨʝʜʢʠʭ ʦʭʨʘ-
ʥʷʝʤʳʭ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ ʤʝʞʜʫ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʨʝʭ ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ.  
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ʈʠʩʫʥʦʢ 1. ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ (ʧʪʠʮʳ) ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 

 

Figure 1. The number of taxa of the CC RF (birds) in protected areas of federal  
significance Irkutsk region within the BPT 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 
 

 
 

ʈʠʩʫʥʦʢ 2. ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ (ʧʪʠʮʳ) ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 

 

Figure 2. The number of taxa of the CC RF (birds) in protected areas of federal significance 
Trans - Baikal Territory within the BPT 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ʈʠʩʫʥʦʢ 3. ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ (ʧʪʠʮʳ) ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ 

 

Figure 3. The number of taxa of the CC RF (birds) in protected areas of federal  
significance The Republic of Buryatia within the BPT 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʇʦ ɹʇʊ ʚ ʮʝʣʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʠʟ ʂʂ ʈʌ ʦʪʤʝʯʝʥʦ  

ʚ ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ (34) ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʣʠʟʢʠʝ ʟʥʘ-

ʯʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ çʊʫʥʢʠʥʩʢʠʡè (32), çɿʘʙʘʡ-

ʢʘʣʴʩʢʠʡè (28) ʠ ʟʘʧʦʚʝʜʥʠʢʝ çɹʘʡʢʘʣʴʩʢʠʡè (28) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ, ʘ ʪʘʢʞʝ ʚ ɹʘʡʢʘʣʦ-ʃʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙ-

ʣʘʩʪʠ (27).  

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ ʫʢʘʟʘʥʳ ʜʣʷ ʟʘʢʘʟʥʠʢʘ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʨʘʩʥʳʡ ʗʨè (6) ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʚʫʭ ʆʆʇʊ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ: ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ çʉʦʭʦʥʜʠʥʩʢʠʡè (9) ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʏʠʢʦʡè (9), ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ çɼʞʝʨʛʠʥʩʢʠʡè (13) ʠ 

ʟʘʢʘʟʥʠʢʘ çʌʨʦʣʠʭʠʥʩʢʠʡè (12) ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ. 

ʃʠʰʴ ʦʜʠʥ ʚʠʜ ʧʪʠʮ ʠʟ 42 ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ, ʚʩʪʨʝʯʠ ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ, ʥʝ ʦʪʤʝʯʝʥ ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  

ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ. ʕʪʦ ʩʪʝʧʥʦʡ ʣʫʥʴ Circus macrourus (ʫʢʘʟʘʥ ʜʣʷ ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ) [8]. 

ʉʚʝʜʝʥʠʷ ʦ ʩʚʷʟʠ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ (2020) ʩ ʧʣʦʱʘʜʴʶ ʆʆʇʊ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 5.   
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ʊʘʙʣʠʮʘ 5. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ  
ʂʂ ʈʌ (2020) ʥʘ ɹʇʊ  
 

Table 5. The ratio of the area of protected areas of federal significance and the number of 
taxa of the CC RF (2020) on the BPT 

 

ʅʘʟʚʘʥʠʝ ʆʆʇʊ ʇʣʦʱʘʜʴ 
ʆʆʇʊ, ʛʘ 

ɼʦʣʷ  
ʦʪ ʧʣʦʱʘʜʠ 
ɹʇʊ, % 

ʏʠʩʣʦ  
ʪʘʢʩʦʥʦʚ  
ʂʂ ʈʌ 

ɼʦʣʷ ʦʪ  
ʪʘʢʩʦʥʦʚ ʧʪʠʮ 
ʂʂ ʈʌ ɹʇʊ, % 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ 

ɹʘʡʢʘʣʦ-ʃʝʥʩʢʠʡ 659 919 1,71 27 64 

ɹʘʡʢʘʣʴʩʢʠʡ 167 871 0,43 28 67 

ɹʘʨʛʫʟʠʥʩʢʠʡ 366 873 0,95 18 43 

ɼʞʝʨʛʠʥʩʢʠʡ 238 088 0,62 13 31 

ʉʦʭʦʥʜʠʥʩʢʠʡ 210 988 0,55 9 21 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ 269 002 0,70 28 67 

ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ 417 297 1,08 34 81 

ʊʫʥʢʠʥʩʢʠʡ 1 183 662 3,07 32 76 

ʏʠʢʦʡ 666 468 1,73 9 21 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ 

ɸʣʪʘʯʝʡʩʢʠʡ 78 374 0,20 14 33 

ʂʘʙʘʥʩʢʠʡ 12 255 0,03 25 60 

ʂʨʘʩʥʳʡ ʗʨ 49 120 0,13 6 14 

ʌʨʦʣʠʭʠʥʩʢʠʡ 109 200 0,28 12 29 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʀʜʝʷ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʆʆʇʊ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝ-

ʛʠʦʥʫ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʆʆʇʊ ʜʦʣʞʥʦ ʩʦʧʨʦ-
ʚʦʞʜʘʪʴʩʷ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʥʝʡ ʚʠʜʦʚ (ʨʠʩ. 4).  

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʣʠ (%) ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʂʂ ʈʌ ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʣʦʱʘʜʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

 

Figure 4. Distribution of the share (%) of bird taxa of the CC RF within the BPT depending 
on the area of protected areas of federal significance 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʡ ʬʘʢʪʦʨ ï ʥʘʩʳʱʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ-
ʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʀʟ ʨʠʩ. 4 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʵʪʦʤʫ ʬʘʢʪʦʨʫ ʆʆʇʊ ʚ ʨʝʛʠʦʥʝ 
ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦ-
ʩʪʴʶ ʚʠʜʦʚ ʧʪʠʮ ʠʟ ʂʂ ʈʌ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʜʦ 400 ʛʘ.  

ʋʩʧʝʭ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʪʝʤ, 
ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʘ ʜʦʣʷ ʚʟʷʪʳʭ ʧʦʜ ʦʭʨʘʥʫ ʢʣʶʯʝʚʳʭ ʜʣʷ ʥʝʛʦ ʙʠʦʪʦʧʦʚ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 7 ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 27 ʠʟ 42 ʚʠʜʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ ʯʝʪʳʨʝʭ ʆʆʇʊ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʜʝʞʥʦʩʪʴ ʩʦʭʨʘʥʝ-
ʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚ ʨʝʛʠʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘ. ʅʘ ʪʨʝʭ ʠ ʤʝʥʝʝ ʪʝʨʨʠʪʦʨʠʷʭ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 10 ʚʠʜʦʚ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʦʢʘʟʘʣʘʩʴ, ʚʝʨʦʷʪʥʦ, ʩʣʫʯʘʡʥʳʤʠ ʟʘ-
ʣʝʪʘʤʠ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʩʪʝʧʥʦʛʦ ʣʫʥʷ, ʩʪʝʨʭʘ ʠ ʢʫʜʨʷʚʦʛʦ ʧʝʣʠʢʘʥʘ. ʆʪʥʦʩʠʪʝʣʴ-
ʥʦ ʤʘʣʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɺʩʝ ʚʠʜʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʪʨʝʭ, ʜʚʫʭ ʠʣʠ ʦʜʥʦʡ ʆʆʇʊ, ʢʨʦʤʝ ʙʦ-
ʨʦʜʘʯʘ ʠ ʩʪʝʧʥʦʛʦ ʣʫʥʷ, ʷʚʣʷʶʪʩʷ ʦʙʠʪʘʪʝʣʷʤʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ. ʄʥʦʛʠʝ 
ʠʟ ʪʘʢʠʭ ʫʛʦʜʠʡ ʚʟʷʪʳ ʧʦʜ ʦʩʦʙʫʶ ʦʭʨʘʥʫ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʪʘʙʣ. 6),  
ʥʦ ʨʝʛʫʣʷʨʥʳʝ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʠʭ ʥʝ ʧʨʦʚʦ-
ʜʷʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʆʆʇʊ ʢ ʶʛʫ ʦʪ ʊʫʥʢʠʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨ-
ʢʘ, ʚ ʠʩʪʦʢʘʭ ʨ. ɼʞʠʜʘ, ʘ ʵʪʦ ʢʘʢ ʨʘʟ ʪʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʛʜʝ ʚʝʩʴʤʘ ʚʝʨʦ-
ʷʪʥʦ ʦʙʠʪʘʥʠʝ ʙʦʨʦʜʘʯʘ ʠ ʩʪʝʧʥʦʛʦ ʣʫʥʷ.  

 
ʊʘʙʣʠʮʘ 6. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ,  
ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 
 

Table 6. State nature reserves of regional significance, including wetlands of high  
environmental significance 

 

ʉʫʙʲʝʢʪ ʈʌ ʅʘʟʚʘʥʠʝ ʟʘʢʘʟʥʠʢʘ 
ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ  ʊʫʢʦʣʦʥʴ 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 
ɹʦʨʛʦʡʩʢʠʡ, ʊʫʛʥʫʡʩʢʠʡ, ʕʥʭʘʣʫʢʩʢʠʡ,  
ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ, ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʠʡ,  

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʀʚʘʥʦ-ɸʨʘʭʣʝʡʩʢʠʡ 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʇʦʚʳʰʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʟʘʢʘʟ-

ʥʠʢʦʚ ʜʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ  
ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ɼʦʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʆʆʇʊ ʥʝʙʦʣʴʰʠʤʠ, ʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʤʠ ʢʣʘʩʪʝʨʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʥʘʜʸʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚ  
ʂʂ ʈʌ.  

 
ʊʘʙʣʠʮʘ 7. ʇʨʠʩʫʪʩʪʚʠʝ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ (2020) ʥʘ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɹʇʊ 
 

Table 7. The presence of taxa of the CC RF (2020) in protected areas of federal significance 
BPT 

 

ʧ/ʧ ɺʠʜ 
ʇʨʠʨʦʜʦʦʭʨʘʥ-
ʥʘʷ ʢʘʪʝʛʦʨʠʷ 

ʏʠʩʣʦ  
ʆʆʇʊ 

ɼʦʣʷ (%) ʦʪ ʯʠʩʣʘ 
ʚʩʝʭ ʆʆʇʊ (13) 

1 
ʂʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ 

Pelecanus crispus 
3 

 
15 

2 ʂʦʣʧʠʮʘ Platalea leucorodia 2 5 38 

3 ʏʝʨʥʳʡ ʘʠʩʪ Ciconia nigra 3 13 100 
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30 

4 
ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ  

Branta ruficollis 
3 2 15 

5 ʇʠʩʢʫʣʴʢʘ Anser erythropus 2 3 23 

6 ɻʦʨʥʳʡ ʛʫʩʴ Anser indicus 2 4 31 

7 ʉʫʭʦʥʦʩ Anser cygnoides 1 4 31 

8 ʉʝʨʳʡ ʛʫʩʴ Anser aner 2 1 8 

9 

ɻʫʤʝʥʥʠʢ Anser fabalis  

(ʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʳʡ  
ʛʫʤʝʥʥʠʢ  A. f. middendorffii) 

2 9 69 

10 ʂʘʩʘʪʢʘ Anas falcata 2 9 69 

11 ʄʘʥʜʘʨʠʥʢʘ Aix galericulata 5 4 31 

12 ʉʢʦʧʘ Pandion haliaetus 3 9 69 

13 
ʉʪʝʧʥʦʡ ʣʫʥʴ  

Circus macrourus 
3 0 0 

14 
ʉʪʝʧʥʦʡ ʦʨʝʣ  
Aquila nipalensis 

2 5 38 

15 
ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ  

Aquila clanga 
2 9 69 

16 

ʆʨʝʣ-ʤʦʛʠʣʴʥʠʢ  

Aquila heliaca (ʧʦʧʫʣʷʮʠʷ  

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ) 

1 7 54 

17 ɹʝʨʢʫʪ Aquila chrysaetos 3 13 100 

18 
ʆʨʣʘʥ-ʜʦʣʛʦʭʚʦʩʪ 

Haliaeetus leucoryphus 
2 5 38 

19 
ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ Haliaeetus 

albicilla 
5 12 92 

20 
ʏʝʨʥʳʡ ʛʨʠʬ  
Aegypius monachus 

2 6 46 

21 ɹʦʨʦʜʘʯ Gypaetus barbatus 3 2 15 

22 ʂʨʝʯʝʪ Falco rusticolus 2 8 62 

23 ɹʘʣʦʙʘʥ Falco cherrug 1 7 54 

24 

ʉʘʧʩʘʥ Falco peregrinus 

(ʚʩʝ ʜʨʫʛʠʝ ʧʦʜʚʠʜʳ ʠ 

ʦʩʪʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ  
ʥʦʤʠʥʘʪʠʚʥʦʛʦ ʧʦʜʚʠʜʘ) 

3 10 77 

25 ʂʦʙʯʠʢ Falco vespertinus 3 4 31 

26 
ʉʪʝʧʥʘʷ ʧʫʩʪʝʣʴʛʘ  
Falco naumanni 

3 4 31 

27 
ʉʪʝʨʭ Grus leucogeranus 

(ʚʦʩʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ) 
2 1 8 

28 
ɼʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ  
Grus vipio 

1 2 15 

29 
ʏʝʨʥʳʡ ʞʫʨʘʚʣʴ  

Grus moʪacha 
5 7 54 

30 
ɾʫʨʘʚʣʴ-ʢʨʘʩʘʚʢʘ 

Anthropoides virgo 
2 9 69 

31 
ɼʨʦʬʘ Otis tarda (ʚʦʩʪʦʯ-
ʥʳʡ ʧ/ʚʠʜ O. t. dybowskii) 

1 7 54 

32 
ʍʨʫʩʪʘʥ Eudromias 

morinellus 
4 9 69 
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33 
ʐʠʣʦʢʣʶʚʢʘ  
Recurvirostra avosetta 

3 4 31 

34 

ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ 
Numenius arquata 
(ʩʪʝʧʥʦʡ ʙʦʣʴʰʦʡ ʢʨʦʥʰ-
ʥʝʧ N. a. suschkini) 

2 9 69 

35 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ  
ʢʨʦʥʰʥʝʧ Numenius 
madagascariensis 

2 7 54 

36 
ʉʪʝʧʥʦʡ ʩʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ 
Numenius phaeopus 
alboaxillaris 

1 3 28 

37 
ɸʟʠʘʪʩʢʠʡ ʙʝʢʘʩʦʚʠʜʥʳʡ 
ʚʝʨʝʪʝʥʥʠʢ Limnodromus 
semipalmatus 

2 6 46 

38 
ʏʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ 
Larus ichthyaetus 

5 2 15 

39 ʏʝʛʨʘʚʘ Hydroprogne caspia 3 7 54 

40 ʌʠʣʠʥ Bubo bubo 3 11 85 

41 
ʄʦʥʛʦʣʴʩʢʠʡ ʞʘʚʦʨʦʥʦʢ 
Melanocorypha mongolica 

3 4 31 

42 ɼʫʙʨʦʚʥʠʢ Emberiza aureola 2 10 77 
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Figure 5. Presence of taxa of the CC RF on protected areas of federal significance BPT 
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ʥʠʷè (17 ʪʘʢʩʦʥʦʚ) ʠ 3-ʡ çʨʝʜʢʠʝè (14 ʪʘʢʩʦʥʦʚ) ʢʘʪʝʛʦʨʠʷʤ ʂʂ ʈʌ (ʞʠʚʦʪʥʳʝ). 
ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʘʢʩʦʥʳ 1-ʡ çʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩ-
ʯʝʟʥʦʚʝʥʠʷè (6 ʪʘʢʩʦʥʦʚ) ʠ 5-ʡ çʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷè 
(4 ʪʘʢʩʦʥʘ) ʢʘʪʝʛʦʨʠʡ. ʅʘʠʤʝʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʩʦʥʳ, ʦʪʥʝʩʝʥʥʳʝ ʢ 4-ʡ ʢʘʪʝ-
ʛʦʨʠʠ ʂʂ ʈʌ çʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʩʪʘʪʫʩʫè (1 ʚʠʜ ï ʭʨʫʩʪʘʥ).  

 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ, ʦʩʚʝʱʝʥʥʦʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʦʮʝʥʠʪʴ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʝʪʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʨʨʠʪʦʨʠʠ.  

ʅʘ ʤʦʜʝʣʴʥʦʡ ʛʨʫʧʧʝ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ (ʪʘʢʩʦʥʳ ʧʪʠʮ, ʚʢʣʶʯʝʥʥʳʭ  
ʚ ʂʂ ʈʌ) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  
ʚ ʧʨʝʜʝʣʘʭ ɹʇʊ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʧʪʠʮ ʂʂ ʈʌ ʦʪʤʝʯʝʥʦ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙ-
ʣʘʩʪʠ ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ: 34 ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʘʢʩʦʥʘ ʦʪʤʝʯʝʥʳ ʚ ʇʨʠ-
ʙʘʡʢʘʣʴʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ; ʙʣʠʟʢʠʝ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʥʘʯʝʥʠʷ ï  
ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ çʊʫʥʢʠʥʩʢʠʡè (32), çɿʘʙʘʡʢʘʣʴʩʢʠʡè (28) ʠ ɻʇɿ çɹʘʡ-
ʢʘʣʴʩʢʠʡè (28), ʘ ʪʘʢʞʝ ʚ ɹʘʡʢʘʣʦ-ʃʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (27). ʄʠʥʠʤʘʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ ʚʳʷʚʣʝʥʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦ-
ʚʝʜʥʠʢʘʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʘʭ ʬʝ-
ʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷ-
ʪʠʷ: ʚ ʟʘʢʘʟʥʠʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʨʘʩʥʳʡ ʗʨè ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ (6), 
ʚ ʜʚʫʭ ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ï ɻʇɿ çʉʦʭʦʥʜʠʥʩʢʠʡè (9)  
ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʏʠʢʦʡè (9), ʘ ʪʘʢʞʝ ʚ ɻʇɿ çɼʞʝʨʛʠʥʩʢʠʡè (13) ʠ ʟʘʢʘʟ-
ʥʠʢʝ çʌʨʦʣʠʭʠʥʩʢʠʡè ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ (12). 

ʀʟ 42 ʧʪʠʮ ï ʪʘʢʩʦʥʦʚ ʂʂ ʈʌ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ɹʇʊ, ʣʠʰʴ ʦʜʠʥ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʴ ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʘʢʩʦʥʦʚ ï ʩʪʝʧʥʦʡ ʣʫʥʴ (ʂʂ ʈʌ, ʢʘʪʝʛʦʨʠʷ 3) ʥʝ ʦʪ-
ʤʝʯʝʥ ʚ ʛʨʘʥʠʮʘʭ ʥʠ ʦʜʥʦʡ ʠʟ 13 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʠʩʪʝʤʫ ʆʆʇʊ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦ-
ʧʦʣʥʠʪʴ ʆʆʇʊ-ʢʣʘʩʪʝʨʘʤʠ, ʠʤʝʶʱʠʤʠ ʫʟʢʫʶ ʮʝʣʝʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʩʦ-
ʭʨʘʥʝʥʠʝ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʪʦʧʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 
ʨʝʜʢʦʛʦ ʦʭʨʘʥʷʝʤʦʛʦ ʚʠʜʘ. ʕʪʠ ʢʣʘʩʪʝʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʣʦʱʘʜʴ  
ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ. ʀʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠ-
ʥʠʪʴ ʦʙʱʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʨʝʛʫʣʷʨʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ 
ʦʭʨʘʥʷʝʤʦʛʦ ʚʠʜʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʫʞʘʪ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 
ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʮʝʥʥʳʭ ʧʨʠ-
ʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ɹʇʊ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʄʠʥʧʨʠʨʦ-
ʜʳ ʈʦʩʩʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʡ, ʵʢʦʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ  
ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ɹʇʊ.  
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ɺʚʝʜʝʥʠʝ 
ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ (ʩʤ. ʨʠʩ.1) ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʣʘʜʘʶʱʝʡ ʩʣʦʞʥʳʤʠ ʧʨʠʨʦʜ-
ʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [1]. ɿʠʤʘ ʟʜʝʩʴ ʤʷʛʢʘʷ, ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʩʥʝʛʦʧʘ-
ʜʘʤʠ ʠ ʚʳʩʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ʃʝʪʦ ʢʦʨʦʪʢʦʝ, ʜʦʞʜʣʠʚʦʝ ʠ ʪʸʧʣʦʝ. ɺ ʩʝ-
ʚʝʨʥʦʡ ʯʘʩʪʠ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʚʘʶʪ ʨʝʜʢʦ ʠ ʜʣʷʪʩʷ ʥʝ ʙʦʣʝʝ 
ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ. 

ɻʠʜʨʦʛʨʘʬʠʷ ʂʘʨʝʣʠʠ ʦʯʝʥʴ ʙʦʛʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ 
ʚʢʣʶʯʘʶʪ ʦʢʦʣʦ 27 000 ʨʝʢ ʠ ʦʢʦʣʦ 60 000 ʦʟʸʨ. ʂʨʫʧʥʝʡʰʠʝ ʦʟʝʨʘ ï ʃʘʜʦʞʩʢʦʝ 
ʠ ʆʥʝʞʩʢʦʝ. ʆʙʠʣʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʯʠʩʪʦʡ ʧʨʠʨʦʜʥʦʡ ʚʦʜʦʡ ʩʦʟʜʘʶʪ ʙʣʘʛʦ-
ʧʨʠʷʪʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʥʦ ʟʘʪʨʫʜʥʷʶʪ ʤʠʛʨʘʮʠʶ ʢʨʫʧ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʦʭʦʪʥʠʯʴʠʭ ʭʦʟʷʡʩʪʚ ʨʝʩʧʫʙʣʠʢʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ 

Figure 1. Territory of the Republic of Karelia 
ʀʩʪʦʯʥʠʢ: [1]. 
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ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʣʝʩʘ ʧʣʦʱʘʜʴʶ 148 000 ʢʤĮ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 85 % ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʅʘ ʩʝʚʝʨʝ ï ʵʪʦ ʩʦʩʥʦʚʳʝ ʛʨʫʧʧʠʨʦʚ-

ʢʠ, ʘ ʶʞʥʝʝ ʩʤʝʰʘʥʥʳʝ ʭʚʦʡʥʳʝ ʣʝʩʘ ï ʩʦʩʥʦʚʳʝ ʠ ʝʣʦʚʳʝ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʚʠʜʳ ʙʝʨʸʟʳ, ʦʩʠʥʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʠʚ.r ʇʦʚʩʝʤʝʩʪʥʦ  

ʚ ʧʦʜʣʝʩʢʝ ʠ ʥʘ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʪʫʪ ʪʨʘʚʷʥʠʩʪʳʝ ʷʛʦʜʥʠʢʠ: 

ʙʨʫʩʥʠʢʘ, ʯʝʨʥʠʢʘ, ʤʦʨʦʰʢʘ, ʛʦʣʫʙʠʢʘ, ʢʣʶʢʚʘ, ʤʘʣʠʥʘ, ʥʘ ʶʛʝ ï ʟʝʤʣʷʥʠʢʘ ʠ ʩʤʦ-

ʨʦʜʠʥʘ. ɺ ʣʝʩʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʤʦʞʞʝʚʝʣʴʥʠʢ, ʯʝʨʸʤʫʭʘ, ʢʨʫʰʠʥʘ, ʠʟʨʝʜʢʘ ʢʘʣʠʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚ ʠʟʦʙʠʣʠʠ ʨʘʩʪʫʪ ʨʘʟʥʳʝ ʚʠʜʳ ʛʨʠʙʦʚ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  

ʦ ʙʦʛʘʪʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʜʣʷ ʣʦʩʷ. 
 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʂʘʢ ʢʨʫʧʥʝʡʰʠʡ ʜʝʥʜʨʦʬʘʛ, ʣʦʩʴ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʚʠʜʦʚʦʤ ʩʦ-

ʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ, ʠ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ 4ï6 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ ʩʚʦʡ-

ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʥʝ ʧʦʜʘʚʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦ-

ʚʦʢ. ʆʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʜʦ 8ï12 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ, ʣʦʩʴ ʥʘʯʠ-

ʥʘʝʪ ʧʦʜʘʚʣʷʪʴ ʠʭ ʨʘʟʚʠʪʠʝ, ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʣʝʩʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝ-

ʣʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʟʠʤʥʝʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʫʯʝʪʘ (ɿʄʋ), ʩʨʦʢʠ, ʫʩʣʦʚʠʷ, 

ʧʦʨʷʜʦʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʢʦʪʦʨʦʛʦ ʠʟʣʦʞʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʄʝʪʦ-

ʜʠʢʝ ʄʇʈ ʈʌ [3]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʣʦʩʝʡ ʚ ʫʛʦʜʴʷʭ ʨʝʛʠʦʥʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  
 

              Nru = Dru Ĭ Qru,       (1) 
 

ʛʜʝ r ï ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ; u ï ʢʘʪʝʛʦʨʠʷ ʫʛʦʜʠʡ; Nruï ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʝʡ 
ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʫʛʦʜʠʡ; Dru ï ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʣʦʩʝʡ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʫʛʦʜʠʡ, ʦʩʦʙʝʡ/1000 ʛʘ; Qru ï ʧʣʦʱʘʜʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʡ ʢʘʪʝʛʦʨʠʠ ʫʛʦʜʠʡ, ʪʳʩ. ʛʘ. 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʣʦʩʝʡ ʚ ʫʛʦʜʴʷʭ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 
 

           Dru = Aru Ĭ K,               (2) 
 

ʛʜʝ ɸruï ʧʦʢʘʟʘʪʝʣʴ ʫʯʝʪʘ ʣʦʩʷ; K ï ʧʝʨʝʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʫʯʠʪʳʚʘʝ-
ʤʦʛʦ ʚʠʜʘ ʟʚʝʨʝʡ [1]. 

ʇʦʢʘʟʘʪʝʣʴ ʫʯʝʪʘ ʣʦʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʫʛʦʜʠʡ ʦʧʨʝʜʝʣʷʣʩʷ 
ʧʦ ʬʦʨʤʫʣʝ: 

 

 
       (3) 

ʛʜʝ Xru ï ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʩʣʝʜʦʚ ʣʦʩʝʡ ʚ ʝʜʠʥʠʮʘʭ; Lru ï ʜʣʠʥʘ ʫʯʝʪʥʳʭ 
ʤʘʨʰʨʫʪʦʚ, ʢʤ; Mrïʯʠʩʣʦ ʫʯʝʪʥʳʭ ʤʘʨʰʨʫʪʦʚ; ʍruj ï ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʩʣʝʜʦʚ; 
Lruj ï ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʜʣʠʥʘ ʯʘʩʪʠ j ʫʯʝʪʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʢʤ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʧʦʢʘʟʘʪʝʣʷ ʫʯʝʪʘ ʣʦ-
ʩʷ ʚ ʫʛʦʜʴʷʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ:  

 

 
                     

(4) 

https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D1%8C%D1%85%D0%B0_%D1%81%D0%B5%D1%80%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BE%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%83%D0%B1%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D1%8E%D0%BA%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0_%D0%BE%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0_%D0%BE%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
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ʛʜʝ ʉAru ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ; ɸruj ï ʧʦʢʘʟʘʪʝʣʴ ʫʯʝʪʘ ʫʯʠ-
ʪʳʚʘʝʤʦʛʦ ʚʠʜʘ ʟʚʝʨʝʡ ʜʣʷ ʯʘʩʪʠ j ʫʯʝʪʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʧʨʦʭʦʜʷʱʝʡ  
ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʫʛʦʜʠʡ; Mr ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʪʥʳʭ ʤʘʨʰʨʫʪʦʚ;  
ʍruj ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʠʡ ʩʣʝʜʦʚ; Lruj  ï ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʜʣʠʥʘ ʯʘʩʪʠ j 
ʫʯʝʪʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʢʤ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʷʜʝ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʦʪʤʝʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ ʠ ʝʝ ʩʥʠʞʝʥʠʝ 

ʚ ʮʝʣʦʤ ʧʦ ʨʝʛʠʦʥʫ (ʩʤ. ʪʘʙʣ. 1, ʩʤ. ʨʠʩ. 2) [4]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʣʠʙʦ ʧʦʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʡ ʣʦʩʷ, ʣʠʙʦ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʳ.       

 
ʊʘʙʣʠʮʘ 1. ɼʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ (ʪʳʩ. ʦʩʦʙʝʡ) ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ. 
 

Table 1. Data on the number of moose (thousand individuals) in the Republic of Karelia. 
 

ɺʠʜ  
ʞʠʚʦʪʥʦʛʦ 

2017 2018 2019 2020 2021 

ʃʦʩʴ 
 

19,48 19,45 20,87 18,83 17,605 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [4]. 

 
ɹ·ʣʴʰʘʷ ʯʘʩʪʴ ʨʝʛʠʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ, ʦʜʥʘʢʦ 

ʫʩʣʦʚʠʷ ʢʦʣʝʙʣʶʪʩʷ ʦʪ ʩʨʝʜʥʠʭ ʜʦ ʭʦʨʦʰʠʭ. 
 

 
 

ʈʠʩʫʥʦʢ 2.  ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʣʦʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʧʦ ʛʦʜʘʤ 
 

Figure 2. Number of moose population in the Republic of Karelia by year 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [4]. 
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ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʦʭʦʪʥʠʯʴʠʭ ʭʦʟʷʡʩʪʚ ʨʝʛʠʦʥʘ, ʩʘʤʘʷ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ 
ʣʦʩʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʉʝʛʝʞʩʢʦʤ ʨʘʡʦʥʝ (Ò 1,4 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ); ʯʫʪʴ ʚʳʰʝ ï  
ʚ ʃʦʫʭʩʢʦʤ ʠ ɹʝʣʦʤʦʨʩʢʦʤ ʨʘʡʦʥʘʭ (1,5ï2,4 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ); ʩʨʝʜʥʷʷ ʜʣʷ 
ʨʝʛʠʦʥʘ ʧʣʦʪʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʚ ʄʝʜʚʝʞʴʝʛʦʨʩʢʦʤ ʠ ʂʘʣʝʚʘʣʴʩʢʦʤ ʨʘʡʦʥʘʭ 
(2,5ï3,3 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʠ ï 3,5ï4,4 ʦʩʦʙʝʡ ʥʘ 1 000 ʛʘ ʦʪʤʝʯʝʥʳ 
ʚ ʇʫʜʦʞʩʢʦʤ, ʉʦʨʪʘʚʘʣʴʩʢʦʤ, ʂʦʥʜʦʧʦʞʩʢʦʤ ʠ ʆʣʦʥʝʮʢʠʡ ʨʘʡʦʥʘʭ. ɸ ʩʘʤʘʷ 
ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʃʘʭʜʝʥʧʦʭʩʢʦʤ ʨʘʡʦʥʝ (Ó 4,5 ʦʩʦʙʝʡ ʥʘ 
1 000 ʛʘ) [4]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʦʪʤʝʯʘʝʪʩʷ 
ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʝʟʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʦʩʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ 
ʫʯʝʪʘ, ʪ. ʢ. ʟʘʜʘʯʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʣʦʩʝʡ, ʚ ʢʦʥʝʯʥʦʤ 
ʠʪʦʛʝ, ʧʝʨʝʭʦʜʠʪ ʠʟ ʨʘʟʨʷʜʘ ʯʘʩʪʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʢʘʪʝʛʦʨʠʶ 
ʦʩʥʦʚʥʳʭ ï ʩʠʩʪʝʤʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʷʤʠ ʣʦʩʷ ʟʘʜʘʯ, ʚ ʧʨʝʜʝʣʘʭ 
ʚʩʝʛʦ ʘʨʝʘʣʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 1 271,8 ʢʤ (ʚʢʣʶʯʘʷ 1 091,7 ʢʤ ʩʦʙʩʪʚʝʥʥʦ ʩʫʭʦʧʫʪʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, 60,3 ʢʤ ʨʝʯʥʦʡ ʠ 119,8 ʢʤ ʦʟʸʨʥʦʡ) ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ ʛʨʘʥʠʯʠʪ  
ʩ ʌʠʥʣʷʥʜʠʝʡ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ ʥʝʜʨʫʞʝʩʪʚʝʥʥʫʶ ʢ ʈʦʩʩʠʠ 
ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ, ʦʛʨʘʥʠʯʠʚʘʷ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʬʝʨʝ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʠ ʩʦʟʜʘʚʘʷ 
ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʟʘʯʘʩʪʫʶ 
ʧʨʠʚʦʜʷʱʠʝ ʢ ʠʭ ʛʠʙʝʣʠ. ʂʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʝʣʦʨʫʩʩʢʦ-ʣʠʪʦʚʩʢʦʡ ʛʨʘʥʠʮʝ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 3. ɿʘʙʦʨ ʥʘ ʙʝʣʦʨʫʩʩʢʦ-ʧʦʣʴʩʢʦʡ ʛʨʘʥʠʮʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 186 ʢʤ [6]. 

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʝʦʜʦʣʝʚʘʷ ʢʦʣʶʯʫʶ ʧʨʦʚʦʣʦʢʫ, ʣʦʩʴ ʧʦʣʫʯʠʣ ʩʤʝʨʪʝʣʴʥʳʝ ʨʘʥʳ. 
 ɹʝʣʦʨʫʩʩʢʦ-ʣʠʪʦʚʩʢʘʷ ʛʨʘʥʠʮʘ, ʩʝʥʪʷʙʨʴ 2021 ʛ. 

Figure 3. Overcoming the barbed wire, the moose received fatal wounds.  
Belarusian-lithuanian border, September 2021 

ʀʩʪʦʯʥʠʢ: [5]. 



ȭɔɔɑɔɉɎɥ/ 
Zoology  

 

 

 
41 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʛʨʘʮʠʦʥ-
ʥʳʝ ʧʫʪʠ ʣʦʩʷ ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʞʫʪ ʧʦʜʦʙʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, 
ʩʦʟʜʘʚʘʝʤʳʝ ʬʠʥʩʢʦʡ ʩʪʦʨʦʥʦʡ ʥʘ ʛʨʘʥʠʮʝ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ.  

ʉʣʦʞʥʳʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʤʥʦʞʝʩʪʚʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʨʘʡʥʝ ʥʠʟ-
ʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʜʦʨʦʛ ʂʘʨʝʣʠʠ ʜʝʣʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʩʪʘ ʨʝʛʠʦʥʘ 
ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤ ʦʭʦʪʭʦʟʷʡʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ɿʄʋ. ʕʪʦ ʚʳ-
ʥʫʞʜʘʝʪ ʧʨʠʤʝʥʷʪʴ ʜʨʫʛʠʝ, ʨʘʟʨʝʰʝʥʥʳʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ. 

ʉʝʛʦʜʥʷ ʜʣʷ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʝʡ ʠ ʜʨʫʛʠʭ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʪʘʣʠ 
ʧʨʠʤʝʥʷʪʴ ʘʚʠʘʫʯʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʝʪʦʜʠʢʦʡ [7] ʝʛʦ ʧʨʦʚʦʜʷʪ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ɹʇʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʩʝʤʝʡʩʪʚʘ 
ZALA. ʄʫʣʴʪʠʢʦʧʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ, ʠʭ ʧʨʠ-
ʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʘʚʠʘʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʦ [8]. 

ɺ ʩʦʩʪʘʚ ʙʦʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʤʦʛʫʪ 
ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ: ʘʧʧʘʨʘʪʫʨʘ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 
ʩʢʘʥʠʨʦʚʘʥʠʷ, ʬʦʪʦ-, ʚʠʜʝʦ- ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʪʦʣʴʢʦ ʬʦʪʦʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʚʠʘʫʯʝʪʘ ʩʪʘʥʦʚʷʪʩʷ ʘʵʨʦʬʦʪʦ-
ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 
ʫʯʠʪʳʚʘʝʤʳʭ ʞʠʚʦʪʥʳʭ (ʩʤ. ʨʠʩ. 4). 

 

 

ʈʠʩʫʥʦʢ 4. ɸʵʨʦʬʦʪʦʩʥʠʤʦʢ ʪʨʝʭ ʣʦʩʝʡ, ʩʜʝʣʘʥʥʳʡ ɹʇʃɸ çSupercamè 
ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʬʝʚʨʘʣʴ 2013 ʛ. 

Figure 4. Aerial view of three moose taken by the UAV çSupercamè Ryazan region,  
February 2013 

ʀʩʪʦʯʥʠʢ: [9]. 

 
ʇʫʪʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ, 

ʚʦʟʨʘʩʪ, ʧʦʣ ʞʠʚʦʪʥʳʭ ʩ ʪʦʯʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ. ʆʜʥʘʢʦ ʧʨʠ ʜʝ-
ʰʠʬʨʦʚʘʥʠʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ [9]: 

ï ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜ ʞʠʚʦʪʥʦʛʦ. ʅʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 
ʦʪʣʠʯʠʪʴ ʥʝʦʜʫʰʝʚʣʝʥʥʳʡ ʦʙʲʝʢʪ ʦʪ ʞʠʚʦʪʥʦʛʦ;  
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ï ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʦʪʦʩʥʠʤʢʦʚ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴ, ʪ. ʢ. ʩʪʚʦʣʳ ʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʜʘʞʝ ʙʝʟ ʣʠʩʪʴʝʚ ʨʘʟʤʳʚʘʶʪ ʢʦʥʪʫ-
ʨʳ ʞʠʚʦʪʥʦʛʦ, ʘ ʭʚʦʷ ʤʦʞʝʪ ʟʘʪʝʥʷʪʴ ʚʝʩʴ ʢʦʨʧʫʩ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʝʛʦ ʯʘʩʪʴ; 

ï ʥʘ ʢʘʯʝʩʪʚʦ ʩʲʝʤʢʠ ʚʣʠʷʝʪ ʦʩʚʝʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʘ ʪʝʥʠ, ʦʪʙʨʘʩʳ-

ʚʘʝʤʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʠʩʢʘʞʘʶʪ ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ.  
ʇʦʵʪʦʤʫ ʩʲʝʤʢʫ ʞʝʣʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʦʣʥʮʘ, ʧʨʠ ʣʝʛ-

ʢʦʡ ʜʳʤʢʝ ʠʣʠ ʥʝʧʣʦʪʥʦʡ ʩʨʝʜʥʝʡ ʦʙʣʘʯʥʦʩʪʠ. 
ɺ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʦʪʠʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʬʦʪʦ- ʠ 

ʪʝʧʣʦʚʠʟʠʦʥʥʦʛʦ), ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʩʪʨʦʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʝʣʘʩʴ ʩʲʝʤʢʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ.  
ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳ-
ʰʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʥʘ ʬʦʥʝ ʦʩʪʳʚʘʶʱʝʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
[10], ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ (ʩʤ. ʨʠʩ. 5). 

 

 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ (ʩʣʝʚʘ) ʠ ʬʦʪʦʩʲʝʤʢʠ ʣʦʩʝʡ 
ʙʦʨʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʜʠʨʠʞʘʙʣʷ Au-30. ʅʦʛʠʥʩʢʦʝ ʦʭʦʪʭʦʟʷʡʩʪʚʦ.  
2009 ʛ., ʬʝʚʨʘʣʴ. ɺʨʝʤʷ ʩʲʝʤʢʠ ï 12:10. ɺʳʩʦʪʘ ʩʲʝʤʢʠ ï 250 ʤ. 

 

Figure 5. The results of simultaneous thermal imaging (left) and photographing of moose  
by the onboard complex of the airship Au-30. Noginsk hunting farm. 2009,  

February. The shooting time is 12:10. Shooting height ï 250 m. 
 

ʀʩʪʦʯʥʠʢ: [10]. 

 
ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʬʦʪʦ- ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʩʲʝʤʢʠ 

ʣʦʩʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʶ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʥʘ 
ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪʘʭ.  

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ ʠ ʧʦ-
ʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʘʢʠʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠ-
ʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24.08.2019 ˉ 1087 ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 
ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝ-
ʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʙʤʝʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲ-
ʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʩ-
ʧʨʠʷʪʠʷ ʩʠʩʪʝʤʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ.   
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ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʘʚʠʘʮʠʦʥʥʳʭ ʠ ʢʦʩ-
ʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʫʯʝ-
ʪʘ ʧʦʟʚʦʣʠʪ ʦʙʦʙʱʘʪʴ (ʠʥʪʝʛʨʠʨʦʚʘʪʴ) ʜʘʥʥʳʝ ʦʪ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘ-
ʮʠʠ ʥʘ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʠʭ ʢ ʝʜʠʥʦʤʫ ʚʨʝʤʝʥʠ ʠ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ. ʊʘʢʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 
ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʬʦʪʦʧʣʘʥʦʚ (ʮʠʬʨʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦ-
ʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʩʪʥʦʩʪʠ),  

ʉ ʧʦʤʦʱʴʶ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 3D ʠʣʠ ʜʘʞʝ 4D ʠʥʪʝʨʘʢ-
ʪʠʚʥʳʝ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ) ʩʪʝʨʝʦʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ [11] ʠ ʵʬʬʝʢ-
ʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʪʝʨ-
ʘʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʚʳʩʦʢʠʤ (4ʂ) 
ʨʘʟʨʝʰʝʥʠʝʤ (ʩʤ. ʨʠʩ. 6). 

 
ʈʠʩʫʥʦʢ 6. ʌʨʘʛʤʝʥʪ ɻʀʉ-ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʦʪʦʙʨʘʞʝʥʥʳʡ 

 ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʩʝʥʩʦʨʥʦʤ ʩʪʦʣʝ 

Figure 6. A fragment of a GIS model of the terrain displayed  
on an interactive touch table 

ʀʩʪʦʯʥʠʢ: [11]. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʦʨʤʦʟʷʪ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦ ʩʫʪʠ, ʝʜʠʥ-
ʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʰʠʨʦʢʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʠ ʫʯʝʪʝ ʦʭʦʪʥʠʯʴʠʭ ʨʝʩʫʨʩʦʚ 
ʩʣʫʞʘʪ ʘʚʪʦʥʦʤʥʳʝ ʧʨʠʝʤʥʠʢʠ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ (ɻʃʆʅɸʉʉ, GPS), ʢʦʪʦ-
ʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʪʨʫʜʥʠʢʠ ʦʭʦʪʥʠʯʴʠʭ ʭʦʟʷʡʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ɿʄʋ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʫʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ  

ʂʘʨʝʣʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚʩʝ ʨʘʟʨʝʰʝʥʥʳʝ ʩʧʦʩʦʙʳ ʫʯʝʪʘ, ʚ ʪʦʤ ʯʠʩ-
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ʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʠʘʮʠʦʥʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʘʚʠʘʫʯʝʪ ʩ ʧʦ-
ʤʦʱʴʶ ɹʇʃɸ. 

2. ʇʦʚʳʰʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʦʭʦʪʥʠ-
ʯʴʠʭ ʞʠʚʦʪʥʳʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ. 

3. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʩʪʝʧʝʥʠ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʪʘ ʦʭʦʪʥʠʯʴʠʭ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦ-
ʜʠʤʦ ʰʠʨʦʢʦ ʚʥʝʜʨʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ.  
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ɺʚʝʜʝʥʠʝ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɺʘʩʶʛʘʥʩʢʠʡè ʩʦʟʜʘʥ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 16.12.2017 ˉ1563 [1]. ʇʦ-

ʣʦʞʝʥʠʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ çɺʘʩʶʛʘʥʩʢʠʡè ʫʪʚʝʨʞʜʝ-

ʥʦ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʦʪ 04.08.2020 ˉ 562, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʠ ʨʝʞʠʤ ʦʩʦʙʦʡ 

ʦʭʨʘʥʳ [2]. ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʠ ʋʙʠʥʩʢʦʛʦ ʨʘʡ-

ʦʥʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɹʘʢʯʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʧʦʚʝʜʥʠʢ çɺʘʩʶʛʘʥʩʢʠʡè ʧʣʦʱʘʜʴʶ 614 803 ʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʣʦʩʪ-

ʥʫʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ ʤʦʜʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɺʘʩʶʛʘʥʩʢʦʛʦ ʙʦʣʦʪʘ ʠ 

ʚʩʝʡ ʦʛʨʦʤʥʦʡ ʟʘʙʦʣʦʯʝʥʥʦʡ ʯʘʩʪʠ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ 

ʤʝʞʜʫʨʝʯʴʝ ʆʙʠ ʠ ʀʨʪʳʰʘ. ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʩʦʩʪʘʚʣʷ-

ʝʪ 5,44 ʤʣʥ ʛʘ [3]. 

ɼʣʷ ʚʩʝʛʦ ɺʘʩʶʛʘʥʩʢʦʛʦ ʙʦʣʦʪʘ ʩʚʦʡʩʪʚʝʥʥʘ ʩʣʦʞʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʧʨʠʨʦʜʥʳʭ ʧʦʜʟʦʥ: ʶʞʥʦʡ ʪʘʡʛʠ ʠ 

ʧʦʜʪʘʝʞʥʳʭ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ (ʦʩʠʥʦʚʦ-ʙʝʨʸʟʦʚʳʭ) ʣʝʩʦʚ; ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʚʫʭ ʙʦʣʦʪʥʳʭ ʧʨʦʚʠʥʮʠʡ ï ʶʞʥʦʪʘʝʞʥʦʡ (ʦʣʠʛʦʪʨʦʬʥʳʭ, ʩʦʩʥʦʚʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ, ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ, ʤʝʟʦʪʨʦʬʥʳʭ, ʵʚʪʨʦʬʥʳʭ ʩʦʩ-

ʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʭ, ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʭ ʙʦʣʦʪ) ʠ ʧʦʜʪʘʝʞʥʦʡ (ʚɻ-

ʪʨʦʬʥʳʭ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʭ ʙʦʣʦʪ) [4].  

ɿʘʧʦʚʝʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪ-

ʢʠ ʠ ʦʢʨʫʞʘʶʱʠʝ ʠʭ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʩʧʣʦʰʥʳʝ ʙʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʨʘʟ-

ʥʦʦʙʨʘʟʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʦʟʚʦʥʦʯ-

ʥʳʭ ʚʠʜʦʚ ʬʘʫʥʳ. 

ʉʨʝʜʠ ʢʨʦʚʦʩʦʩʫʱʠʭ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 28 ʚʠʜʦʚ 

ʤʦʰʝʢ, 31 ʚʠʜ ʤʦʢʨʝʮʦʚ, 27 ʚʠʜʦʚ ʢʦʤʘʨʦʚ ʠ 35 ʚʠʜʦʚ ʩʣʝʧʥʝʡ; ʦʩʪʘʣʴʥʳʝ ʙʝʩ-

ʧʦʟʚʦʥʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʧʨʠʤʝʨʥʦ, 1 200 ʚʠʜʘʤʠ [5].  

ʅʘ ʵʪʘʧʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʩʪʘʚ ʬʘ-

ʫʥʳ ʧʨʝʜʩʪʘʚʣʝʥ 220 ʚʠʜʘʤʠ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʯʝʪʳʨʸʭ ʢʣʘʩʩʦʚ: ʟʝʤʥʦ-

ʚʦʜʥʳʝ, ʧʨʝʩʤʳʢʘʶʱʠʝʩʷ, ʧʪʠʮʳ, ʤʣʝʢʦʧʠʪʘʶʱʠʝ [6, 7]. ʅʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʧʪʠʮ ï 161 ʚʠʜ ʠʟ 15 ʦʪʨʷʜʦʚ. ʄʣʝʢʦ-

ʧʠʪʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 52 ʚʠʜʘʤʠ, 6 ʦʪʨʷʜʘʤʠ; ʟʝʤʥʦʚʦʜʥʳʝ ï ʧʦ 2 ʚʠʜʘ ʠʟ 

ʜʚʫʭ ʦʪʨʷʜʦʚ; ʧʨʝʩʤʳʢʘʶʱʠʝʩʷ ï 3 ʚʠʜʘ ʠʟ ʦʜʥʦʛʦ ʦʪʨʷʜʘ.  

44 ʚʠʜʘ ʬʘʫʥʳ, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʠʣʠ ʠʤʝʶʱʫʶ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʤʝʯʝʥʳ ʚ 

ʂʨʘʩʥʦʤ ʩʧʠʩʢʝ ʄʉʆʇ, ʂʨʘʩʥʳʭ ʢʥʠʛʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʊʦʤʩʢʦʡ ʠ ʅʦ-

ʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ (ʩʤ. ʪʘʙʣ.1). ɺ ʵʪʦʤ ʧʝʨʝʯʥʝ 1 ʚʠʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʘʩʩ 

ʟʝʤʥʦʚʦʜʥʳʝ, 1 ʚʠʜ ï ʧʨʝʩʤʳʢʘʶʱʠʝʩʷ, 37 ʚʠʜʦʚ ï ʧʪʠʮʳ, 5 ʚʠʜʦʚ ï ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʝ, ʢʦʪʦʨʳʝ ʦʭʨʘʥʷʶʪʩʷ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 
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ʊʘʙʣʠʮʘ 1. ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ  
çɺʘʩʶʛʘʥʩʢʠʡè. 

Table 1. Rare and endangered species of animals on the territory of the Vasyugansky  
Nature Reserve. 

 

ˉ 
ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

ʉʪʘʪʫʩ ʚʠʜʘ (ʢʘʪʝʛʦʨʠʷ) 

ʂʨʘʩʥʳʡ 
ʩʧʠʩʦʢ 
ʄʉʆʇ 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ 
ʈʌ 

ʂʨʘʩʥʘʷ 
ʢʥʠʛʘ  
ʊʦʤʩʢʦʡ 
ʦʙʣʘʩʪʠ 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ 
ʅʦʚʦʩʠʙʠʨʩʢʦʡ 
ʦʙʣʘʩʪʠ 

1 2 3   

ʂʣʘʩʩ ɿʝʤʥʦʚʦʜʥʳʝ ï Amphibia 

ʆʪʨʷʜ ʍʚʦʩʪʘʪʳʝ ʟʝʤʥʦʚʦʜʥʳʝ ï Caudata 
1 ʆʙʳʢʥʦʚʝʥʥʳʡ ʪʨʠʪʦʥ (Lis-

sotriton vulgaris) 
LC    6  

ʂʣʘʩʩ ʇʨʝʩʤʳʢʘʶʱʠʝʩʷ ï Reptilia 
ʆʪʨʷʜ ʗʱʝʨʠʮʳ ï Sauria 

2 ʇʨʳʪʢʘʷ ʷʱʝʨʠʮʘ (Lacerta 
agilis)  

LC    6  

ʂʣʘʩʩ ʇʪʠʮʳ ï Aves 
ʆʪʨʷʜ ɻʘʛʘʨʦʦʙʨʘʟʥʳʝ ï Gaviiformes 

3 ʏʝʨʥʦʟʦʙʘʷ ʛʘʛʘʨʘ (Gavia 
arctica) 

LC 2 ʀ III  3 

ʆʪʨʷʜ ɸʠʩʪʦʦʙʨʘʟʥʳʝ ï Ciconiiformes 

4 ʏʸʨʥʳʡ ʘʠʩʪ (Ciconia nigra) LC MD 3 ʋ III 3 2 
5 ʉʝʨʘʷ ʮʘʧʣʷ (Ardea cinerea) LC    6  

ʆʪʨʷʜ ɻʫʩʝʦʙʨʘʟʥʳʝ ï Anseriformes 

6 ɻʫʤʝʥʥʠʢ (Anser fabalis) ï 
ʟʘʧʘʜʥʳʡ ʣʝʩʥʦʡ ʛʫʤʝʥʥʠʢ 
 (Anser f.  fabalis) 

LC  
2 

 
ʀ 

 
II 

 3 

7 ʃʝʙʝʜʴ-ʢʣʠʢʫʥ (Cygnus  
Cygnus) 

LC    6  

8 ʉʝʨʳʡ ʛʫʩʴ (Anser anser) LC 2 ʀ II 3  
9 ʆʙʳʢʥʦʚʝʥʥʳʡ ʪʫʨʧʘʥ 

(Melanitta fusca) 
VU     2 

ʆʪʨʷʜ ʉʦʢʦʣʦʦʙʨʘʟʥʳʝ ï Falconiformes 

10 ɹʘʣʦʙʘʥ (Falco cherrug) EN 1 ʂʈ I  3 

11 ʃʫʛʦʚʦʡ ʣʫʥʴ (Circus pygar-
gus) 

LC     4 

12 ʉʪʝʧʥʦʡ ʣʫʥʴ (Circus 
macrourus) 

NT 3 ʋ III 2 3 

13 ʆʙʳʢʥʦʚʝʥʥʳʡ ʦʩʦʝʜ  
(Pernis apivorus) 

LC    4  

14 ɹʝʨʢʫʪ (Aquila chrysaetos) LC 3 ʋ III 3 2 

15 ɹʦʣʴʰʦʡ ʧʦʜʦʨʣʠʢ (Aquila 
clanga) 

VU 2 ʀ III 2 3 

16 ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ 
(Haliaeetus albicilla) 

LC 5 ʅʆ III 5 2 

17 ʉʢʦʧʘ (Pandion haliaetus) LC 3 ʋ III 3 3 

18 ʉʘʧʩʘʥ (Falco peregrinus) LC 3 ʋ III 2 3 
19 ʂʦʙʯʠʢ (Falco vespertinus) VU 3 ʋ III  3 

20 ɼʝʨʙʥʠʢ (Falco columbarius) LC    4 4 
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ʆʪʨʷʜ ʂʫʨʦʦʙʨʘʟʥʳʝ ï Galliformes 

21 ɹʝʣʘʷ ʢʫʨʦʧʘʪʢʘ (Lagopus 
lagopus) ï ɹʦʣʴʰʘʷ ʙʝʣʘʷ 
ʢʫʨʦʧʘʪʢʘ (L. l. major) 

LC  
 

2 

 
 
ʋ 

 
 

III 

 2 

ʆʪʨʷʜ ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ ï Gruiformes  

22 ʉʪʝʨʭ (Grus leucogeranus) ï 
ɿʘʧʘʜʥʘʷ ʧʦʧʫʣʷʮʠʷ  

CR 1 ʂʈ I 1 1 

23 ʉʝʨʳʡ ʞʫʨʘʚʣʴ (Grus grus)  LC    4  

ʆʪʨʷʜ ʈʞʘʥʢʦʦʙʨʘʟʥʳʝ ï Charadriiformes 

24 ʊʦʥʢʦʢʣʶʚʳʡ ʢʨʦʥʰʥʝʧ 
(Numenius tenuirostris ) 

CR 1 ʂʈ III 1 1 

25 ɹʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ 
(Numenius arquata)  

NT    6 2 

26 ʉʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ 
(Numenius phaeopus) 

LC    6  

27 ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ 
(Limosa limosa) 

NT    3  

ʆʪʨʷʜ ʉʦʚʦʦʙʨʘʟʥʳʝ ï Strigiformes  

28 ɹʝʣʘʷ (ʧʦʣʷʨʥʘʷ) ʩʦʚʘ 
(Nyctea scandiaca)  

    6 3 

29 ʌʠʣʠʥ (Bubo bubo)  LC 3 ʋ III 2 2 

30 ɹʦʨʦʜʘʪʘʷ ʥʝʷʩʳʪʴ (Strix 
nebulosa) 

LC    3 3 

31 ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʥʝʷʩʳʪʴ 
(Strix uralensis) 

LC     4 

32 ʗʩʪʨʝʙʠʥʘʷ ʩʦʚʘ (Surnia ulula) LC     4 

33 ɺʦʨʦʙʴʠʥʳʡ ʩʳʯ 
 (Glaucidium passerinum) 

LC     4 

ʆʪʨʷʜ ʈʘʢʰʝʦʙʨʘʟʥʳʝ ï Coraciiformes  

34 ʆʙʳʢʥʦʚʝʥʥʳʡ ʟʠʤʦʨʦʜʦʢ 
(Alcedo atthis) 

LC    6  

ʆʪʨʷʜ ʋʜʦʜʦʦʙʨʘʟʥʳʝ ï Upupiformes  

35 ʋʜʦʜ (Upupa epops) LC    6  

ʆʪʨʷʜ ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ ï Passeriformes 

36 ɺʝʨʪʣʷʚʘʷ ʢʘʤʳʰʝʚʢʘ 
(Acrocephalus paludicola) 

VU 1 ʂʈ III 4 1 

37 ɼʫʙʨʦʚʥʠʢ (Emberiza 
aureola) 

CR 2 ʂʈ  II  2 

38 ʆʚʩʷʥʢʘ-ʨʝʤʝʟ (Emberiza 
rustica 

 2 ʋ III  3 

39 Cʝʨʳʡ ʩʦʨʦʢʦʧʫʪ (Lanius 
excubitor) 

LC    4 4 

ʂʣʘʩʩ ʄʣʝʢʦʧʠʪʘʶʱʠʝ ï Mammalia 

ʆʪʨʷʜ ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï Eulipotyphia 

40 ʈʫʩʩʢʘʷ ʚʳʭʫʭʦʣʴ 
(Desmana moschata) 

EN 1 ʀ I 2  

ʆʪʨʷʜ ʈʫʢʦʢʨʳʣʳʝ ï Chiroptera 

41 ɹʫʨʳʡ ʫʰʘʥ (Plecotus 
auritus) 

LC    4  

ʆʪʨʷʜ ʍʠʱʥʳʝ ï Carnivora 

42 ʈʝʯʥʘʷ ʚʳʜʨʘ (Lutra lutra) NT LD     3 
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ʆʪʨʷʜ ʇʘʨʥʦʢʦʧʳʪʥʳʝ ï Artiodactyla 

43 ʉʝʚʝʨʥʳʡ ʦʣʝʥʴ (Rangifer 
tarandus) ï ʉʠʙʠʨʩʢʠʡ ʣʝʩ-
ʥʦʡ ʦʣʝʥʴ ( R. t. valentinae) 

VU 1 ʂʈ I  3 

44 ʉʠʙʠʨʩʢʘʷ ʢʦʩʫʣʷ 
(Capreolus pygargus) 

LC    3  

 

ʇʨʠʤʝʯʘʥʠʝ: 
ɺ ʪʘʙʣʠʮʝ ʦʙʦʟʥʘʯʝʥʳ ʢʘʪʝʛʦʨʠʠ ʚʠʜʦʚ ʂʨʘʩʥʦʛʦ ʩʧʠʩʢʘ ʄʉʆʇ:  
LC ï ʚʳʟʳʚʘʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ ʦʧʘʩʝʥʠʝ,  
NT ï ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʫʛʨʦʞʘʝʤʦʤʫ,  
VU ï ʫʷʟʚʠʤʳʝ,  
EN ï ʠʩʯʝʟʘʶʱʠʝ,  
CR ï ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʨʘʥʠ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ;  
LD ï ʚʠʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʩʪʦʱʸʥ,  
MD ï ʚʠʜ ʫʤʝʨʝʥʥʦ ʠʩʪʦʱʸʥ. 
ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʊʦʤʩʢʦʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ:  
1 ï ʢʘʪʝʛʦʨʠʠ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ: 0 ï ʚʝʨʦʷʪʥʦ ʠʩʯʝʟ-

ʥʫʚʰʠʝ, 1 ï ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, 2 ï ʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʠ/ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, 3 ï ʨʝʜʢʠʝ, 4 ï ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʩʪʘʪʫʩʫ, 5 ï ʚʦʩʩʪʘʥʘʚ-
ʣʠʚʘʝʤʳʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ; 

2 ï ʢʘʪʝʛʦʨʠʠ ʩʪʘʪʫʩʘ ʫʛʨʦʟʳ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʠʭ ʠʭ ʩʦʩʪʦʷʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ: ʂʈ ï ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʢʨʠʪʠ-
ʯʝʩʢʦʡ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ (CR ï Critically Endangered); ʀ ï ʠʩʯʝʟʘʶʱʠʝ (EN ï 
Endangered); ʋ ï ʫʷʟʚʠʤʳʝ (VU ï Vulnerable); ʅʆ ï ʚʳʟʳʚʘʶʱʠʝ ʥʘʠʤʝʥʴʰʠʝ ʦʧʘʩʝʥʠʷ 
(LC ï Least Concern);  

3 ï ʢʘʪʝʛʦʨʠʠ ʩʪʝʧʝʥʠ ʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʧʨʠ-
ʥʷʪʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ (ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ): I ʧʨʠʦʨʠʪʝʪ ï ʪʨʝʙʫʝʪʩʷ ʥʝʟʘ-
ʤʝʜʣʠʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝ-
ʛʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ/ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ʨʝʠʥʪʨʦʜʫʢʮʠʠ) ʦʙʲʝʢʪʘ ʞʠ-
ʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ; II ʧʨʠʦʨʠʪʝʪ ï ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʦʜʥʦʛʦ ʠʣʠ 
ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʦʙʲʝʢʪʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ; III ʧʨʠ-
ʦʨʠʪʝʪ ï ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʭ ʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʭʨʘʥʳ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ. 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ: 6 ï ʚʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ çʧʘʤʷʪʥʠʢʘʤ ʧʨʠʨʦʜʳè. 
 

Note: 
The table shows the categories of species on the IUCN Red List: 
LC ï causing the least concern,  
NT ï in a state close to threatened,  
VU ï vulnerable,  
EN ï disappearing,  
CR ï on the verge of complete extinction;  
LD ï the species is largely depleted,  
MD ï the species is moderately depleted. 
The Red Book of the Russian Federation, Tomsk and Novosibirsk regions: 1 ï cate-

gories of the rarity status of wildlife objects: 0 ï probably extinct, 1 ï endangered, 2 ï declin-
ing in number and/or distribution, 3 ï rare, 4 ï uncertain in status, 5 ï recoverable and re-
covering; 2 ï categories of the endangered status of wildlife objects that characterize their 
condition in their natural habitat: CR ï Critically Endangered; I ï endangered; Y ï vulnerable 
(VU ï Vulnerable); BUT ï causing the least concern (LC ï Least Concern); 
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3 ï categories of the degree and priority of environmental measures taken and 
planned for adoption (environmental status): I priority ï immediate adoption of comprehen-
sive measures is required, including the development and implementation of a conservation 
strategy and/or a program for the restoration (reintroduction) of an animal world object and 
action plans; II priority ï the implementation of one or more special measures is required III 
priority ï there are enough general measures provided for by regulatory legal acts of the 
Russian Federation in the field of environmental protection, organization, protection and use 
of specially protected natural territories and protection and use of wildlife and its habitat, for 
the preservation of objects of animal or plant life listed in the Red Book of the Russian Fed-
eration.  

Red Book of the Tomsk region: 6 ï types related to "natural monuments". 
 

ʀʩʪʦʯʥʠʢ: [6ï12]. 

 
ɺ ʩʚʷʟʠ ʩ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʚʙʣʠʟʠ ʶʞʥʦʡ ʧʝʨʠʬʝʨʠʠ ʪʝʤʥʦʭʚʦʡʥʦ-ʪʘʝʞʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ, ɺʘ-
ʩʶʛʘʥʩʢʦʝ ʙʦʣʦʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʫʙʝʞ (ʧʝʨʝʭʦʜʥʫʶ 
ʧʦʣʦʩʫ) ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠ, ʦʩʦʙʝʥʥʦ, ʧʪʠʮ [5]. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 
ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʨʝʘʣʴʥʳʝ ʪʘʝʞʥʳʝ ʚʠʜʳ, ʶʞʥʝʝ 
ʠʭ ʩʤʝʥʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʤʦʨʘʣʴʥʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʠ 
ʵʪʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʝʨʝʜʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʘʤʝ-
ʱʘʶʪ ʜʨʫʛ ʜʨʫʛʘ (ʚʠʢʘʨʠʨʫʶʪ) ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʤʝʞʥʳʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʘʭ 
ʠʣʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʦʦʙʱʝʩʪʚ.  

ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʣʶʯʝʚʳʭ ʟʦʥʘʭ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʚ ʧʝʨʠʦʜʳ ʤʠʛʨʘʮʠʡ, ʛʥʝʟʜʦʚʘʥʠʷ, ʣʠʥʴʢʠ, 
ʦʪʜʳʭʘ ʠ ʢʦʨʤʸʞʢʠ ʥʘ ʧʨʦʣʸʪʝ. ʅʘʜ ɺʘʩʶʛʘʥʩʢʠʤ ʙʦʣʦʪʦʤ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʛʫʩʝʡ ʠ ʫʪʦʢ ʠʟ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʶʛʘ ɿʘʧʘʜ-
ʥʦʡ ʉʠʙʠʨʠ ʢ ʉʨʝʜʥʝʤʫ ʇʨʠʦʙʴʶ [5, 13, 14]. ʆʜʥʘ ʠʟ ʧʨʦʣʝʪʥʳʭ ʪʨʘʩʩ ʧʝʨʝʩʝ-
ʢʘʝʪ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ ʚ ʩʝʚʝʨʥʦʤ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʅʘ ɺʘʩʶʛʘʥʩʢʦʤ ʙʦʣʦʪʝ, ʚʢʣʶʯʘʷ ʧʨʠʣʝʛʘʶʱʠʝ ʠʣʠ ʟʘʭʦʜʷʱʠʝ ʚ ʥʝʛʦ 
ʚʜʦʣʴ ʥʝʙʦʣʴʰʠʭ ʨʝʢ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 35 ʚʠʜʦʚ ʧʪʠʮ (ʩʤ. 
ʪʘʙʣ.1), ʦʪʤʝʯʝʥʥʳʭ ʚ ʂʨʘʩʥʦʤ ʩʧʠʩʢʝ ʄʉʆʇ [9]. ʀʟ ʥʠʭ ʩʪʝʨʭ (Grus 
leucogeranus), ʜʫʙʨʦʚʥʠʢ (Emberiza aureola) ʠ ʪʦʥʢʦʢʣʶʚʳʡ ʢʨʦʥʰʥʝʧ (Numenius 
tenuirostris) ʠʤʝʶʪ ʢʘʪʝʛʦʨʠʶ ʚʠʜʦʚ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʩʯʝʟʥʦʚʝ-
ʥʠʷ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ. 

ʊʦʥʢʦʢʣʶʚʳʡ ʢʨʦʥʰʥʝʧ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʝʜʢʠʭ ʚʠʜʦʚ ʧʪʠʮ ʤʠʨʘ ʠ ʨʝʜ-
ʯʘʡʰʘʷ ʧʪʠʮʘ ɿʘʧʘʜʥʦʡ ʇʘʣʝʘʨʢʪʠʢʠ [15, 16]. ʇʦʩʣʝʜʥʠʡ ʨʘʟ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥ-
ʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ ʚʠʜʝ ʢʫʣʠʢʘ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ  
ʚ 1913 ʛ. (ʛ. ʊʦʤʩʢ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘ ʛʦʨʦʜʩʢʦʤ ʙʘʟʘʨʝ [17]), ʚ 1914 ʛ. [18] ʠ  
1924 ʛ. [16] (ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʊʘʨʘ). ʉ ʪʝʭ ʧʦʨ ʧʨʦʰʣʦ ʧʦʯʪʠ 100 
ʣʝʪ, ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʘʭ ʛʥʝʟʜʦʚʘʥʠʷ, ʬʘʢʪʘʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠʣʠ ʜʦʙʳʯʠ 
ʵʪʠʭ ʧʪʠʮ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʥʝ ʧʦʩʪʫʧʘʣʦ.  

ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʪʦʥʢʦʢʣʶʚʦʛʦ ʢʨʦʥʰʥʝʧʘ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 40 100 ʦʩʦʙʝʡ [16]. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʦʯʝʥʴ 
ʦʩʪʦʨʦʞʥʘʷ ʧʪʠʮʘ ʧʨʦʜʦʣʞʘʝʪ ʛʥʝʟʜʠʪʴʩʷ ʥʘ ʪʨʘʚʷʥʠʩʪʳʭ ʧʨʠʛʦʨʢʘʭ ʠʣʠ ʥʝ-
ʙʦʣʴʰʠʭ ʩʫʭʠʭ ʦʩʪʨʦʚʘʭ ʩʨʝʜʠ ʙʝʟʙʨʝʞʥʳʭ ʙʦʣʦʪ.  

ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʢʣʶʯʸʥ 21 ʚʠʜ (ʧʦʜʚʠʜ) ʧʪʠʮ, 
ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [10]; 25 ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʊʦʤʩʢʦʡ ʦʙ-
ʣʘʩʪʠ [11]; 28 ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ [12] (ʩʤ. ʪʘʙʣ. 1). 
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ɹʘʣʦʙʘʥ (Falco cherrug), ʙʝʨʢʫʪ (Aquila chrysaetos) ʠ ʩʘʧʩʘʥ (Falco pere-
grinus) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʟʷʪʳ ʧʦʜ ʦʭʨʘʥʫ ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ, ʢʘʢ ʦʩʦʙʦ ʮʝʥʥʳʝ 
ʚʠʜʳ [19]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ñɺʘʩʶʛʘʥʩʢʠʡòè 
ʧʨʦʜʦʣʞʘʝʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʝ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 
ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʞʠʤʘ ʦʭʨʘʥʳ ʠʣʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʦ-
ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [20]. ʄʳ ʧʨʠʛʣʘʰʘʝʤ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʩʦʪʨʫʜʥʠ-
ʯʝʩʪʚʫ ʫʯʝʥʳʭ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʠʟʫʯʝʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 
ʢʨʫʧʥʝʡʰʝʤ ʟʘʙʦʣʦʯʝʥʥʦʤ ʨʝʛʠʦʥʝ ʤʠʨʘ. 
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ɺʚʝʜʝʥʠʝ 

ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʵʢʦʩʠʩʪʝʤʥʳʤ 

ʫʩʣʫʛʘʤ (ʄʇɹʕʋ) ʩʦʟʜʘʥʘ ʖʅɽʇ ʚ 2012 ʛ. ʠ ʷʚʣʷʝʪʩʷ ʚʩʝʤʠʨʥʦʡ ʥʘʫʯʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ï ʠʟʫʯʝʥʠʝ ʣʫʯʰʠʭ ʠʟ ʠʤʝʶʱʠʭʩʷ 

ʧʨʘʢʪʠʢ ʜʣʷ ʧʨʠʥʷʪʠʷ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ, ʙʠʟʥʝʩʦʤ ʠ ʜʘʞʝ ʦʪʜʝʣʴʥʳʤʠ ʛʨʘʞʜʘʥʘ-

ʤʠ. ɺ ʩʦʩʪʘʚʝ ʄʇɹʕʋ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ ʨʘʙʦʪʘʝʪ ʨʷʜ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʵʢʩʧʝʨʪʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʜʦʢʣʘʜʳ ʧʦ ʚʘʞʥʝʡʰʠʤ ʤʠʨʦʚʳʤ ʧʨʦʙʣʝ-

ʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʵʢʦ-

ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. 

ɺ 2015ï2018 ʛʛ. ʵʢʩʧʝʨʪʳ ʄʇɹʕʋ ʨʘʟʨʘʙʦʪʘʣʠ ʝʜʠʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [1, 2] ʠ ʧʨʦʚʝʣʠ ʨʷʜ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʮʝʥʦʢ  

ʩʦʩʪʦʷʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʠʥ- 

ʪʝʟʠʨʦʚʘʥʳ ʚ ɻʣʦʙʘʣʴʥʳʡ ʜʦʢʣʘʜ ʧʦ ʦʮʝʥʢʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦ- 

ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʄʇɹʕʋ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʥʘ 7-ʦʤ ʇʣʝʥʫʤʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʇʘ-

ʨʠʞ, ʤʘʡ 2019 ʛ.) [3, 4]. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚ ɽʚʨʦʧʝ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʡ ʈʝʛʠʦʥʘʣʴʥʦʡ 

ʦʮʝʥʢʠ [5, 6]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɹʫʜʫʱʝʝ ʜʣʷ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʠ 

ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʦʩʣʘʙʣʝʥʠʷ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʪʨʝʙʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʥʘʣʦʛʦʚʳʝ ʨʝʬʦʨʤʳ ʚ ʨʝ-

ʛʠʦʥʝ. ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ɺɺʇ. ʅʘʧʨʠ-

ʤʝʨ, ʩ 2000 ʛ. ʦʙʲʝʤ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʫʚʝʣʠ-

ʯʠʚʘʣʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ï ʯʣʝʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʚʝʜʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʦʩʪ [5, 6]. ʆʜʥʘʢʦ 

ʵʪʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʫʩʠʣʠʚʘʝʪ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʱʠʝ ʫʪʨʘʪʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʠʟʤʝʥʝʥʠʷ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʜʦʙʳʯʫ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʷʚʣʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʯʫʞʝʨʦʜ-

ʥʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 1). 

ʆʩʦʟʥʘʥʠʝ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʚʝʣʦ ʢ ʥʝʢʦʪʦ-

ʨʳʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʨʝʛʠʦʥʝ, ʚʢʣʶʯʘʷ ʧʨʠʥʷʪʠʝ ʩʦʛʣʘʰʝ-

ʥʠʷ ʧʦ ʢʣʠʤʘʪʫ ʠ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʦ-

ʣʠʪʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʧʨʝʜʣʘʛʘʶʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʚʟʘ-

ʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʠ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʶʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʥʘʣʦʛʦʚʳʝ ʨʝʬʦʨʤʳ ʥʘ ʛʣʦʙʘʣʴ-

ʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʨʝʛʠʦʥʝ ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝ-

ʥʠʶ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʝʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʨʘʟʥʳʝ ʚʠʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʙʩʠʜʠʡ, 
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ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʝʨʝʭʦʜʫ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. ʅʦ-

ʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʢʣʶʯʘʶʱʠʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʘ-

ʥʷʪʦʩʪʴ ʠ ʨʘʚʝʥʩʪʚʦ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʣʘʙʣʝʥʠʶ ʵʪʦʡ ʚʟʘ-

ʠʤʦʩʚʷʟʠ [5, 6]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʮʝʥʘʨʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ  

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʰʝʩʪʠ ʘʨʭʝʪʠʧʘʤ, ʢʦʪʦʨʳʝ ʦʧʠʩʳ- 

ʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʨʦʷʪʥʳʝ ʙʫʜʫʱʠʝ ʩʠʪʫʘʮʠʠ ʜʣʷ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ [5, 6]:  

ï ʀʥʝʨʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʰʣʦʡ ʠ ʥʳ-

ʥʝʰʥʝʡ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʢʦʩʚʝʥʥʳʭ ʠ ʧʨʷʤʳʭ ʬʘʢʪʦʨʦʚ.  

ï ʉʮʝʥʘʨʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʠʟʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʛʣʦʙʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʧʨʝʦʙʣʘʜʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʦʚ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ.  

ï ʉʮʝʥʘʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʦʩʪ ʠʟʦʣʷʮʠʠ 

ʩʪʨʘʥ ʚ ʤʠʨʝ ʠ ʨʦʩʪ ʨʘʟʣʠʯʠʡ ʚ ʜʦʭʦʜʘʭ ʤʝʞʜʫ ʙʦʛʘʪʳʤʠ ʠ ʤʘʣʦʠʤʫʱʠʤʠ ʩʣʦ-

ʷʤʠ; ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʙʣʝʤ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʥʘʩʠʣʠʝʤ ʠ ʪʝʨʨʦʨʠʟʤʦʤ; ʚʳʩʦʢʠʝ 

ʪʦʨʛʦʚʳʝ ʙʘʨʴʝʨʳ.  

ï ʉʮʝʥʘʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʜʘʯʫ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʤʝʩʪʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʥʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʩʚʝʜʦʤʣʝʥʥʳʭ ʛʨʘʞʜʘʥ. ʇʨʝʦʙʣʘʜʘʝʪ ʠʥʠʮʠʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʦʜʥʘʢʦ ʩʣʘʙʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʦ ʟʘʪʨʫʜʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ.  

ï ʉʮʝʥʘʨʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʚʳʰʝ-

ʥʠʝ ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʜʠʨʝʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʘʭ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʝ 

ʥʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ.  

ï ʉʮʝʥʘʨʠʡ ʥʝʨʘʚʝʥʩʪʚʘ ʧʨʦʛʥʦʟʠʨʫʝʪ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʚ ʨʫʢʘʭ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʜʝʣʦʚʦʡ ʵʣʠʪʳ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʟʝʣʝʥʳʝ ʪʝʭʥʦʣʦʛʠʠ [5, 6]. 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʝʞʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʜʣʷ ʬʘʢʪʦʨʦʚ ʜʦ ʠ ʧʦʩʣʝ 

2030 ʛ. (ʩʦʛʣʘʩʥʦ ʠʥʝʨʮʠʦʥʥʳʤ ʩʮʝʥʘʨʠʷʤ) ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʚʩʝʤʝʩʪ-

ʥʦʤʫ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʮʝʥʘʨʠʠ ʙʫʜʫʱʝʛʦ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠ-

ʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʥʥʦ-

ʩʪʝʡ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʝʩʧʝʯʘʪ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʵʪʠʭ ʮʝ-

ʣʝʡ. ʕʢʩʧʝʨʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʫʩʣʫʛ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʙʫʜʫʱʝʛʦ ʜʣʷ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ. ɺʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʳ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ (ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʘ 1. ʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʥʷʪʳʭ ʚ ʨʘʤ-
ʢʘʭ ʰʝʩʪʠ ʘʨʭʝʪʠʧʦʚ ʩʮʝʥʘʨʠʝʚ, ʥʘ ʧʝʨʠʦʜ ʜʦ 2100 ʛ.*  

Table 1. Trends of changes for direct and indirect factors adopted within the framework of six 
archetypes of scenarios for the period up to 2100* 

 
*ʉʪʨʝʣʢʘʤʠ ʚ ʪʘʙʣʠʮʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʪʝʥʜʝʥʮʠʠ 
ʜʣʷ ʬʘʢʪʦʨʦʚ ʚʦ ʚʩʝʭ ʩʮʝʥʘʨʠʷʭ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʘʨʭʝʪʠʧʝ. ʎʚʝʪʦʤ ʦʙʦʟʥʘ-
ʯʘʝʪʩʷ ʦʮʝʥʢʘ ʵʢʩʧʝʨʪʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʥʜʝʥʮʠʠ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʙʝʩ-
ʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. 
*The arrows in the table display an expert assessment of the magnitude of the trend 
for factors in all scenarios present in the archetype. The color indicates the experts' 
assessment of the impact of the trend on biodiversity and the contribution provided by 
nature for the benefit of man. 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 
ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʮʝʥʘʨʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʠʣʠ ʨʝʛʠʦʥʘʤʠ, ʙʫʜʫʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʤʷʛʯʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ. ʅʘʠʙʦʣʝʝ 
ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʭʦʜʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʙʫʜʫʱʝʤʫ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʜʦʣ-
ʛʦʩʨʦʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʩʚʝʱʝ-
ʥʠʷ, ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʤʥʦʛʦʩʪʦʨʦʥʥʝʤ ʫʨʦʚʥʝ. ʕʪʠ 
ʩʮʝʥʘʨʠʠ ʧʨʦʧʘʛʘʥʜʠʨʫʶʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʤʝʨʦʧʨʠʷʪʠʷ, ʜʦʙʨʦʚʦʣʴʥʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʦʮʠʘʣʴʥʳʤʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʙʣʶʜʝ-
ʥʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ. ʀʤʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ ʠ 
ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʮʝʥʥʦʩʪʝʡ ʩ ʫʯʝʪʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʚ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɼʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʠʤʝʨ, ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʵʢʦʩʠʩʪʝʤʥʳʝ ʧʦʜʭʦʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʣʠ ʩʦʚʤʝʩʪ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ ʵʪʠʤ ʨʝʰʝʥʠʷʤ ʠ ʧʦʜʛʦʪʦ-
ʚʠʪʴ ʜʣʷ ʥʠʭ ʦʩʥʦʚʫ (ʨʠʩ. 1) [5, 6].  
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ʈʠʩʫʥʦʢ 1. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʙʫʜʫʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʙʝʩʧʝʯʠʚʘʝ-
ʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʩʦʛʣʘʩʥʦ ʰʝʩʪʠ 
ʘʨʭʝʪʠʧʘʤ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2100 ʛ.* 

Figure 1. Projected future impacts on biodiversity, nature's contribution to human well-being 
and decent quality of life according to six archetypes of scenarios for Europe and Central 

Asia for the period up to 2100* 

*ʅʘʧʨʘʚʣʝʥʥʳʝ ʚʚʝʨʭ ʩʪʨʝʣʢʠ ʥʘ ʟʝʣʝʥʦʤ ʬʦʥʝ ʦʙʦʟʥʘʯʘʶʪ ʫʩʠʣʝʥʠʝ; ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʳʝ ʩʪʨʝʣʢʠ ʥʘ ʬʠʦʣʝʪʦʚʦʤ ʬʦʥʝ ʦʙʦʟʥʘʯʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʝʥʜʝʥʮʠʠ; 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʚʥʠʟ ʩʪʨʝʣʢʠ ʥʘ ʦʨʘʥʞʝʚʦʤ ʬʦʥʝ ʦʙʦʟʥʘʯʘʶʪ ʦʩʣʘʙʣʝʥʠʝ. ʋʪʦʣ-
ʱʝʥʥʳʝ ʩʪʨʝʣʢʠ ʦʪʨʘʞʘʶʪ ʥʘʣʠʯʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, 
ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʝʩʷʪʠ ʠ ʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʘʨʭʝʪʠʧʘ ʩʮʝʥʘʨʠʝʚ; ʪʦʥ-
ʢʠʝ ʩʪʨʝʣʢʠ ʦʙʦʟʥʘʯʘʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʣʷ ʤʝʥʝʝ ʯʝʤ ʜʝʩʷʪʠ ʧʦʢʘʟʘʪʝʣʝʡ  [5, 6].  
 

*Upward arrows on a green background indicate strengthening; horizontal arrows on 
a purple background indicate trend stability; downward arrows on an orange back-
ground indicate weakening. Thickened arrows reflect the presence of confirmations in 
literary sources based on ten or more indicators for each scenario archetype; thin ar-
rows indicate confirmations for less than ten indicators [5, 6]. 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʉʮʝʥʘʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʠʟʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʩʣʘʙʣʝʥʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʥʦ ʢ ʫʩʠʣʝ-
ʥʠʶ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. ʉʮʝʥʘʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥ-
ʮʠʠ ʚʝʜʫʪ ʢ ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʝʩ-
ʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺ ʦʙʦʠʭ ʩʮʝʥʘʨʠʷʭ ʨʘʟʚʠʪʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʠʤʝʶʱʠʡ ʨʳʥʦʯʥʫʶ ʩʪʦʠ-
ʤʦʩʪʴ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʠʧʳ ʚʢʣʘʜʘ ʙʝʟ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʅʘʧʨʠ-
ʤʝʨ, ʩʮʝʥʘʨʠʠ ʜʣʷ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʦʨʠʪʝʪ ʦʪ-
ʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʟʘ ʩʯʝʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʠʣʠ 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʛʫʣʷʮʠʦʥʥʦʛʦ 
ʚʢʣʘʜʘ ʵʢʦʩʠʩʪʝʤ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘ-
ʟʦʤ, ʩʮʝʥʘʨʠʠ ʜʣʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 
ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʶ, ʧʨʠʚʦʜʷʪ ʢ ʘʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʧʨʠ 
ʩʦʢʨʘʱʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ʠ ʢʫʣʴʪʫʨʥʦʡ ʠʣʠ ʨʝʢʨʝʘʮʠ-
ʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ [5, 6].  

ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʮʝʥʘʨʠʠ (ʥʘʧʨʠʤʝʨ, ʛʣʦʙʘʣʴʥʦʝ 
ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ) ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ 
ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʠʥʠʤʠʟʠʨʫ-
ʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʕʪʠ ʩʮʝʥʘʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʦʩʪ ʙʦʣʴʰʠʥ-
ʩʪʚʘ ʪʠʧʦʚ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʝ 
ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʦʜʥʘʢʦ ʠʭ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʦʜʥʦʟʥʘʯ-
ʥʳ. ɺ ʵʪʠʭ ʩʮʝʥʘʨʠʷʭ ʚʦʟʥʠʢʘʶʪ ʢʦʤʧʨʦʤʠʩʩʥʳʝ ʨʝʰʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʪʘʢʠʝ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ 
ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʦʪ ʫʚʝʣʠʯʝ-
ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʧʘʭʦʪ-
ʥʳʭ ʟʝʤʣʷʭ, ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ).  

ɺʦʟʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʠʥʝʨʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ 
ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʮʝʣʦʤ, ʵʪʠ ʩʮʝʥʘʨʠʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʙʦʣʝʝ ʧʦʟʠʪʠʚ-
ʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ 
ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʮʝʥʘʨʠʷʤʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʠʟʤʘ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʦʜʥʘʢʦ ʦʥʠ ʠʤʝʶʪ ʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʯʝʤ ʩʮʝʥʘʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 
ʛʣʦʙʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʮʝʥʘʨʠʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘ-
ʪʘ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʨʤʦʚ ʠ ʙʠʦ-
ʵʥʝʨʛʠʠ ʚ ʩʝʚʝʨʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ, ʥʦ ʠ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʚ ʝʛʦ ʶʞʥʦʡ ʯʘʩʪʠ. 
ʉʦʛʣʘʩʥʦ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʛʥʦʟʘʤ, ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʦʪʜʝʣʴʥʳʭ 
ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ ʦʞʠʜʘʝʪʩʷ ʩʝ-
ʨʴʝʟʥʘʷ ʥʝʭʚʘʪʢʘ ʚʦʜʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʝʨʴʝʟʥʳʤ ʢʦʥʬʣʠʢʪʘʤ ʤʝʞʜʫ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ [5].  

ʅʘʧʨʠʤʝʨ, ʩʮʝʥʘʨʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 
ʠʟʤʝʥʝʥʠʝ ʧʠʱʝʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʘ, ʠʟʤʝʥʝʥʠʷ 
ʚ ʧʦʚʝʜʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʦʜʳ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʩʫʱʝʩʪʚ-
ʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʠ ʚʦʜ-
ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʙʠʦʨʘʟʥʦʦʙ-
ʨʘʟʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʤ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʝ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦ-
ʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʉʮʝʥʘʨʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʘʢʪʠʚʥʫʶ ʤʝʞʜʫʥʘʨʦʜ-
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ʥʫʶ ʠʣʠ ʪʨʘʥʩʛʨʘʥʠʯʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ ʤʝʞʜʫ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʧʨʠʚʝʜʫʪ ʢ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡ-
ʯʠʚʳʤ ʨʝʰʝʥʠʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʨʝʛʠʦʥʘʭ.  

ɺʦ ʤʥʦʛʠʭ ʩʮʝʥʘʨʠʷʭ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ. 
ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚʦ ʤʥʦʛʦʤ ʦʧʠʨʘʝʪʩʷ ʥʘ 
ʉʧʝʮʠʘʣʴʥʳʡ ʜʦʢʣʘʜ ʦ ʩʮʝʥʘʨʠʷʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʙʨʦʩʦʚ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥ-
ʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫ-
ʯʘʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ (ʜʦ 2100 ʛ.) 
(ʨʠʩ. 2).  

ɺ ʩʮʝʥʘʨʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʠ ʠʥʚʘʟʠʚʥʳʤ ʯʫʞʝʨʦʜʥʳʤ ʚʠʜʘʤ. ʀʟʤʝʥʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 
ʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʷʤʦʛʦ ʬʘʢʪʦʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʩ-
ʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʩʮʝʥʘʨʠʷʭ ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩʜʝʣʘʥ ʥʘ ʧʦʩʣʝʜ-
ʩʪʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʩʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʣʠʪʠʢʝ ʩʦʮʠʘʣʴʥʳʭ 
ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʵʢʦʥʦʤʠʢʠ) ʜʣʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʪʘʢʦʚʦʛʦ [5, 6].  

 

 

ʈʠʩʫʥʦʢ 2. ʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ,  
ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ,  

ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʘʨʭʝʪʠʧʦʚ ʩʮʝʥʘʨʠʝʚ. ʈʝʛʠʦʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ  
ʨʘʟʜʝʣʝʥ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ (ʩʝʚʝʨʥʫʶ, ʘʪʣʘʥʪʠʯʝʩʢʫʶ, ʘʣʴʧʠʡʩʢʫʶ ʠ ʶʞʥʫʶ)  

ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Figure 2. Trends of change for factors affecting biodiversity, nature's contribution to human welfare 
and decent quality of life, which are present in most archetypes of scenarios.  

The Western European region is divided into four parts (northern, Atlantic, Alpine  
and southern) due to the availability of more research 

 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ɼʦʨʦʞʥʳʝ ʢʘʨʪʳ 
ɼʦʨʦʞʥʳʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʦʨʦʞʥʳʝ ʢʘʨʪʳ 
ʜʝʣʘʶʪ ʫʧʦʨ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ (ʠʟʤʝʥʝʥʠʷʭ ʧʦ-
ʚʝʜʝʥʠʷ) ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʩʚʝʱʝʥʠʷ, ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ 
ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʫʯʘʩʪʠʷ. ʕʪʠ ʜʦʨʦʞʥʳʝ ʢʘʨʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ 
ʧʨʠʨʦʜʦʡ ʨʝʛʫʣʷʮʠʦʥʥʳʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʭ ʮʝʥʥʦʩʪʝʡ. ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʪʠʧʘ ʜʦʨʦʞʥʳʭ ʢʘʨʪ. ɺ ʜʚʫʭ ʩʣʫʯʘʷʭ ʥʝ ʦʩʧʘ-
ʨʠʚʘʝʪʩʷ ʧʘʨʘʜʠʛʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (çʟʝʣʝʥʘʷè ʵʢʦʥʦʤʠʢʘ ʠ ʥʠʟʢʦʫʛʣʝ-
ʨʦʜʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ). ʆʥʠ ʚʢʣʶʯʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷʤʠ, ʙʝʨʝʞʥʳʤ ʦʙʨʘʱʝʥʠʝʤ ʩ ʟʝʤʝʣʴʥʳʤʠ ʥʘʜʝʣʘʤʠ ʠʣʠ ʠʭ 
ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʠ ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʚʥʝʜʨʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 
ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʕʪʠ ʜʦʨʦʞʥʳʝ ʢʘʨʪʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʠʟʙʝ-
ʞʘʪʴ ʧʨʦʙʣʝʤ ʠ, ʚʦʟʤʦʞʥʦ, ʥʝ ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʙʫʜʫʱʝʝ.  

ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʦʧʠʩʳʚʘʝʪ ʨʘʜʠʢʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠʥ-
ʥʦʚʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʝʩʪʥʦʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʛʦ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʢʣʘʜʘ ʧʨʠʨʦʜʳ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ 
ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. ɺ ʥʠʭ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʤʝʩʪʥʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, 
çʟʝʣʝʥʦʡè ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʛʦʨʦʜʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʠʷ.  

ɼʣʷ ʜʦʨʦʞʥʳʭ ʢʘʨʪ ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʝʨʝʭʦʜ ʢ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʤ ʮʝʥʥʦʩʪʷʤ, ʦʙʨʘʟʫ ʞʠʟʥʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʤʫ ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ, ʥʝ-
ʧʨʝʨʳʚʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʢʦ-
ʪʦʨʳʭ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʩʦʯʝʪʘʶʪʩʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷ-
ʤʠ. ʕʪʠ ʜʦʨʦʞʥʳʝ ʢʘʨʪʳ ʧʦʩʪʨʦʝʥʳ ʥʘ ʩʦʮʠʘʣʴʥʳʭ ʠ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʬʦʨʤʘ-
ʮʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʰʠʨʦʢʦʤ ʫʯʘʩʪʠʠ ʚ ʧʨʦʮʝʩʩʘʭ, 
ʜʝʡʩʪʚʠʷʭ ʦʙʱʠʥ ʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʷʭ. ʄʝʨʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʘʤʢʘʭ 
ʚʩʝʭ ʜʦʨʦʞʥʳʭ ʢʘʨʪ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ. ʅʘʧʨʠʤʝʨ, ʢʨʘʪʢʦʩʨʦʯʥʳʝ, ʧʦ-
ʵʪʘʧʥʳʝ ʤʝʨʳ ʚ ʨʘʤʢʘʭ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʠ ʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʡ ʤʦʛʫʪ ʧʦʜʛʦʪʦʚʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʫʪʝʡ ʧʝʨʝʭʦʜʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʙʦʣʝʝ 
ʛʣʫʙʦʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʨʘʟʣʠʯʠʷ, ʚʩʝ ʜʦʨʦʞʥʳʝ 
ʢʘʨʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʫʘʣʠ-
ʟʘʮʠʶ, ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ, ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʩʪʴ, ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʚʳʰʝʥʠʷ 
ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ, ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʧʦʦʱʨʝʥʠʝ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʧʨʦʮʝʩʩʘ 
ʫʧʨʘʚʣʝʥʠʷ [5, 6].  

ɸʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ 2030 ʛ. (ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ 
ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ) ʠ ʜʦ 2100 ʛ. ʩʦʭʨʘʥʝʥʠʝ 
ʧʨʦʰʣʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʜʣʷ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʮʝʥʘʨʠʷʤʠ) ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʜʦ-
ʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ. ʅʘʧʨʦʪʠʚ, ʜʣʷ ʩʮʝʥʘʨʠʝʚ, ʚ 
ʢʦʪʦʨʳʭ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ 
ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʥʥʦʩʪʝʡ, 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʮʝʣʝʡ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 
ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʷ ʠʥʝʨʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ɽʚʨʦʧʝ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʠʞʝʥʠʷ 4 ʠʟ 
17 ʮʝʣʝʡ) ʠ ɸʡʪʠʥʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣ-
ʥʝʥʠʷ 8 ʠʟ 20 ʟʘʜʘʯ) ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʮʝʥʘʨʠʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʠʟʤʘ ʧʦʟʚʦʣʷʪ ʨʝʛʠʦʥʫ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ 8 ʮʝʣʝʡ, ʥʦ 
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ʚʳʧʦʣʥʠʪʴ ʪʦʣʴʢʦ 4 ʠʟ 20 ɸʡʪʠʥʩʢʠʭ ʟʘʜʘʯ. ʉʮʝʥʘʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, 
ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʧʦʟʚʦʣʷʪ ʨʝʛʠʦʥʫ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ ʣʠʰʴ ʜʚʫʭ ʮʝʣʝʡ ʠ ʚʳ-
ʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʟʘʜʘʯʠ (ʫʩʪʘʥʦʚʣʝʥʦ, ʥʦ ʥʝ ʦʢʦʥʯʘʪʝʣʴʥʦ). ʉ ʜʨʫʛʦʡ ʩʪʦ-
ʨʦʥʳ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʮʝʥʘʨʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʷʪ ʨʝʛʠʦʥʫ ʦʙʝʩʧʝ-
ʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʮʝʣʝʡ (14) ʠ ʟʘʜʘʯ (14) [5, 6].  

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 
ɸʟʠʠ  

ɺʢʣʶʯʝʥʠʝ ʪʝʤʘʪʠʢʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠ-
ʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝ-
ʣʦʚʝʢʘ ʚ ʧʦʣʠʪʠʢʫ, ʧʣʘʥʳ, ʧʨʦʛʨʘʤʤʳ, ʩʪʨʘʪʝʛʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʭ ʠ ʯʘʩʪʥʳʭ ʩʫʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʠʥʠʮʠʘʪʠʚʥʳʭ, 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʜʝʡ-
ʩʪʚʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦ 
ʦʮʝʥʢʘʤ, ʵʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 80 % ʥʘʟʝʤʥʳʭ ʠ ʤʦʨʩʢʠʭ 
ʵʢʦʩʠʩʪʝʤ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫ-
ʪʳʡ ʧʨʦʛʨʝʩʩ ʚ ʘʢʪʫʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʟʦʨʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʠ 
ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʤʥʦʛʠʭ ʫʨʦʚʥʷʭ, ʨʝʘʣʠʟʘʮʠʷ 
ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ ʤʦʞʝʪ ʚʝʩʪʠʩʴ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ (ʪʘʙʣ. 2) [5, 6].  

ɸʢʪʫʘʣʠʟʘʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʧʦʣʠʪʠʢʫ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
ʩʝʢʪʦʨʘ ʠ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʙʠʦʨʘʟ-
ʥʦʦʙʨʘʟʠʷ ʠʣʠ ʦʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ (ʪʘʙʣ. 2). 

ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʠ-
ʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʚ ʧʦʣʠʪʠʢʝ ʠ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝ-
ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʦ-ʧʝʨʚʳʭ, ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ 
ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʫʢʨʝʧʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʫʯʘʩʪʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ 
ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; ʚʦ-ʚʪʦʨʳʭ, ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ 
ʮʝʣʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʧʦʪʨʝʙ-
ʥʦʩʪʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʭ ʮʝʥʥʦʩʪʝʡ ʧʨʠʨʦʜʳ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ; ʠ,  
ʚ-ʪʨʝʪʴʠʭ, ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʦʯʝʪʘʥʠʷ ʤʝʨ ʧʦʣʠʪʠʢʠ ʚ ʧʦʜ-
ʜʝʨʞʢʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʜʝʡʩʪʚʝʥʥʦʡ ʠ ʩʧʨʘʚʝʜʣʠʚʦʡ ʧʦʣʠʪʠʢʠ ʠ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʠʥʪʝʨʝʩʘʭ ʧʨʠʨʦʜʳ ʠ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [5, 6].  

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʙʦʣʝʝ ʧʣʘʥʦʤʝʨʥʦʛʦ ʫʯʝʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ 
ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʧʨʠʥʠʤʘʶ-
ʱʠʤʠ ʨʝʰʝʥʠʷ. ʄʝʨʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʦʜʥʦʤ ʩʝʢʪʦʨʝ, ʤʦʛʫʪ ʟʘʪʨʘʛʠʚʘʪʴ ʠ ʜʨʫ-
ʛʠʝ ʩʝʢʪʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʢʦʤʧʨʦʤʠʩʩʳ ʨʝʜʢʦ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ, 
ʚʳʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʣʠʪʠʢʠ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 
ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʩʝʢʪʦʨʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ 
ʫʩʪʦʡʯʠʚʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʦʝ 
ʭʦʟʷʡʩʪʚʦ, ʨʳʙʦʣʦʚʩʪʚʦ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʘ, ʦʙ-
ʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʝʢʪʦʨ ʫʩʣʫʛ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ 
ʯʝʣʦʚʝʢʘ ʠ ʠʩʪʦʯʥʠʢʠ ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʠ ʤʝʩʪʥʳʭ 
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ʦʙʱʠʥ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ɽʜʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʩʧʦʩʦʙʦʚ ʭʦ-
ʟʷʡʩʪʚʦʚʘʥʠʷ, ʜʨʫʛʠʝ ʤʝʥʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʵʪʦʛʦ ʠʣʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ 
ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 
ʩʦʶʟʘ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʨʝʥʥʳʭ ʠ ʤʝʩʪʥʳʭ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ ʤʘʣʳʭ ʠ ʯʘʩʪʠʯʥʦ 
ʥʘʪʫʨʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ, ʠʤʝ-
ʶʱʠʭ ʚʳʩʦʢʫʶ ʧʨʠʨʦʜʥʫʶ ʮʝʥʥʦʩʪʴ [5, 6].  

 
ʊʘʙʣʠʮʘ 2. ɺʘʨʠʘʥʪʳ ʧʦʣʠʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʩʪʦʡ-
ʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝ-
ʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 
 

Table 2. Policy options and opportunities for actualizing the conservation and sustainable 
use of biodiversity and the sustainable provision of nature-provided contributions to human 
well-being in Europe and Central Asia 
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*ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʣʷ ʩʝʤʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʩ ʦʧʦʨʦʡ ʥʘ ʪʨʠ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘ ʘʢʪʫʘʣʠʟʘʮʠʠ. ɼʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 
ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʩʪʦ-
ʨʦʥʥʝʛʦ ʫʯʝʪʘ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʝ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʠ ʥʘ 
ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʯʝʪʘ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ 
ʚ ʩʝʢʪʦʨʝ ʧʨʠʨʦʜʦʦʭʨʘʥʳ. ɺ ʪʘʙʣʠʮʝ ʦʙʦʙʱʘʶʪʩʷ ʪʝ ʚʘʨʠʘʥʪʳ ʜʣʷ ʧʦʣʠʪʠʢʠ ʠ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʝʢʪʦʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʚʩʝʭ ʩʝʢʪʦʨʦʚ. ʊʘʙʣʠʮʘ 
ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʠʨʝʢʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʫʙʨʝʛʠʦʥʘʭ ʢʘʢ ʧʘʤʷʪʢʘ ʧʨʠ ʚʳʷʚʣʝ-
ʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʜʣʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ 
ʝʱʝ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʫʙʨʝʛʠʦʥʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 
ʫʣʫʯʰʝʥʠʷ, ʧʨʘʚʦʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʢʘʢ 
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ʠʥʩʪʨʫʤʝʥʪ ʧʦʣʠʪʠʢʠ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʠ ʩʫʙʨʝʛʠʦʥʘʭ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʨʦʣʴ ʚ ʢʘʯʝ-
ʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʯʝʪʘʥʠʡ ʤʝʨ ʧʦʣʠʪʠʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʫʙʨʝʛʠʦʥʘʭ ʯʘʩʪʠʯʥʦ ʚʥʝʜʨʝʥʳ 
ʩʦʮʠʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʣʠ ʫʣʫʯʰʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʨʘʟʚʠʪʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʪʝʛʦʨʠʷ ʧʨʘʚʦʟʘʱʠʪʥʳʭ ʧʦʜʭʦʜʦʚ 
ʠ ʥʦʨʤ ʦʙʳʯʥʦʛʦ ʧʨʘʚʘ, ʯʪʦ    ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘ-
ʥʠʝ ʢ ʟʥʘʥʠʷʤ ʠ ʧʨʘʢʪʠʢʝ ʢʦʨʝʥʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʠʭ ʧʨʠʟʥʘʥʠʝ. 
 

*The options and possibilities of actualization for seven political and economic sectors based 
on three key stages of actualization are presented. The data indicate a positive effect for bio-
diversity and nature protection as a result of the comprehensive consideration of this issue in 
environmental policy in all sectors and a positive effect for the contribution provided by nature 
for the benefit of man, as a result of the comprehensive consideration of this issue in all sec-
tors of the economy, as well as in the environmental sector. The table summarizes those poli-
cy options and opportunities based on sectoral analysis that are relevant for all sectors. The 
table can be used by decision makers in the subregions as a reminder when identifying poten-
tial for improvement and for new policy tools that are not yet being applied in the subregion. 
While there is room for further improvement, legal and regulatory instruments are most widely 
used as a policy tool in all sectors and subregions, which underscores their role as a basis for 
policy combinations. Social and information tools have been partially implemented in some 
subregions. In addition, there are significant opportunities for the use of new or improved eco-
nomic and financial instruments. The category of human rights approaches and norms of cus-
tomary law is least developed and used, which indicates gaps in knowledge or insufficient at-
tention to or recognition of the knowledge and practices of indigenous and local populations. 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [5, 6]. 

 
ʇʝʨʝʭʦʜʫ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʥʘʣʦʛʦʚʘʷ ʨʝʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʩʪʠʤʫʣʦʚ, ʧʫʪʝʤ ʧʝʨʝ-
ʦʨʠʝʥʪʘʮʠʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 
ʚʢʣʁʯʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʥʘʣʦʛʦʚʳʤ ʚʦʧʨʦ-
ʩʘʤ ʥʘ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʠ ʧʫʪʝʤ ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʈʘʟʨʘʙʦʪʢʘ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʨʦʣʠ ʚ ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʧʦʣʠʪʠʢʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʩʤʷʛʯʝʥʠʶ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʧʨʦʪʠʚʦʨʝʯʘʱʠʤʠ ʜʨʫʛ ʜʨʫʛʫ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʮʝ-
ʣʷʤʠ ʠ ʢʦʤʧʨʦʤʠʩʩʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʠʮʠʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 
ʤʝʪʦʜʦʣʦʛʠʡ ʜʣʷ ʫʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʢʨʠʪʝʨʠʝʚ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ ʥʘ 
ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʫʯʘʩʪʠʷ ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʘʥʘʣʠʟʫ ʢʦʤʧʨʦʤʠʩʩʦʚ ʠ ʠʥʪʝ-
ʛʨʘʮʠʠ ʧʦʣʠʪʠʢʠ.  

ʍʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʳʡ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʢʦʤ-
ʧʣʝʢʩ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣʠʪʠʢʠ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʬʬʝʢ-
ʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ 
ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. ɼʘʣʴʥʝʡʰʠʝ ʫʩʠʣʠʷ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʚʦʟʘʱʠʪʥʳʭ ʧʦʜʭʦʜʦʚ (ʪʘʙʣ. 2). ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦ-
ʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʢʦʤʧʣʝʢʩʦʚ ʤʝʨ ʧʦʣʠʪʠʢʠ, 
ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʚʚʠʜʫ, ʥʘʧʨʠʤʝʨ, ʥʝʭʚʘʪʢʠ ʢʘʜʨʦ-
ʚʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʠʣʠ 
ʥʘʣʠʯʠʷ ʢʦʨʨʫʧʮʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʘʚʦʚʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʨʘʪʠʬʠʢʘʮʠʷ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 
ʩʦʛʣʘʰʝʥʠʡ ʩʣʫʞʘʪ ʤʦʱʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 
ʠ ʩʫʙʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ.  

ɼʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʈʘʤʦʯʥʘʷ ʜʠʨʝʢʪʠ-
ʚʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ ʚʦʜʝ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝ-
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ʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʭʦʪʷ ʠʥʪʝʛʨʘʮʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʥʦ-
ʚʘʪʦʨʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʝʧʦʣʥʦʮʝʥʥʦʡ ʠ ʥʝʵʬʬʝʢʪʠʚ-
ʥʦʡ, ʝʩʣʠ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʳ ʩʦʭʨʘʥʷʶʪ ʠʤʝʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʮʝʜʫʨʳ, ʥʝ 
ʜʝʣʝʛʠʨʫʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʘʤ, ʚʝʜʘʶʱʠʤ ʚʦʜʦʩʙʦʨʥʳʤʠ 
ʙʘʩʩʝʡʥʘʤʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʩʪʨʘʥʘʭ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ 
ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ, ʪʘʢʠʭ ʢʘʢ ʋʢʨʘʠʥʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʙʱʠʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ 
ʩʦ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ɸʜʨʝʩʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 
ʠ ʛʦʨʦʜʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʥʘ ʫʨʦʚʥʝ ʩʝʢʪʦʨʦʚ ʠ ʤʘʩʰʪʘʙʦʚ, 
ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠ-
ʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʛʦʨʦʜʩʢʠʭ 
ʞʠʪʝʣʝʡ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʦʧʦʣʥʷʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʠ 
ʜʨʫʛʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʳʛʦʜʘʤʠ ʠ ʠʟ-
ʜʝʨʞʢʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʠ ʨʝʛʠʦʥʦʚ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝ-
ʩʪʚʫʶʱʝʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʝʨ ʤʦ-
ʛʫʪ ʧʦʤʦʯʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʪʨʘʪʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʘʮʠʶ ʵʢʦʩʠʩʪʝʤ 
(ʪʘʙʣ. 2). ʇʦʩʢʦʣʴʢʫ ʨʳʥʢʠ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ 
ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʟʚʘʥʳ ʠʟʤʝʥʠʪʴ 
ʤʦʜʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʨʘʞʜʘʥ 
ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʩ ʧʦʤʦʱʴʶ ʩʪʠʤʫʣʦʚ ʠ ʩʜʝʨʞʠ-
ʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʮʝʥʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʣʦʛʠ, 
ʩʙʦʨʳ ʠ ʧʦʰʣʠʥʳ ʫʜʦʨʦʞʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʝʛʨʘʜʘʮʠʶ 
ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚʳʥʫʞʜʘʷ ʪʝʤ ʩʘʤʳʤ ʟʘʛʨʷʟʥʷʶʱʠʡ ʩʫʙʲʝʢʪ ʟʘ ʵʪʦ ʧʣʘʪʠʪʴ, ʘ 
ʧʣʘʪʝʞʠ ʟʘ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ ʠʣʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʳʧʣʘʪʳ ʩʣʫʞʘʪ ʚʦʟʥʘ-
ʛʨʘʞʜʝʥʠʝʤ ʟʘ ʧʦʚʝʜʝʥʠʝ, ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦ-
ʪʦʨʦʝ ʚ ʠʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʥʝʚʳʛʦʜʥʳʤ ʠʣʠ ʥʝʜʦʩʪʫʧʥʳʤ. ʇʝʨʝʦʮʝʥʢʘ ʨʦʣʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʭ ʩʫʙʩʠʜʠʡ ʚ ʩʝʢʪʦʨʘʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʨʳʙʦʣʦʚʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ), 
ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʨʘʟʫʤʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʥʘ ʮʝʣʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦ-
ʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʢʣʶʯʘʶʪ ʤʝʭʘʥʠʟʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 
ʙʘʥʢʦʚʩʢʠʝ ʫʩʣʫʛʠ ʜʣʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʙʶʜ-
ʞʝʪʥʳʝ ʪʨʘʥʩʬʝʨʪʳ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʮʝʣʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 
ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ [5, 6].  

ʉʦʮʠʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʘʶʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʦʟʚʦʣʷʶʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʦ-
ʚʝʜʝʥʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʤʝʩʪʥʦʤ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ, 
ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʚʳʨʘʙʦʪʢʝ ʦʙʱʝʡ ʧʦʣʠ-
ʪʠʢʠ (ʪʘʙʣ. 2).  

ɹʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʩʚʝʱʝʥʠʶ ʚ 
ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʜʝʣʦʚʳʭ ʢʨʫʛʦʚ ʠ ʫʩʪʦʡʯʠ-
ʚʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʫʧʢʘʤ ʚʳʨʦʩʣʘ ʨʳʥʦʯʥʘʷ ʜʦʣʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʪʦʚʘʨʦʚ. ʇʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʝʥ ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟ-
ʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥ ʚ ʩʪʨʘʥʘʭ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠ-
ʢʦʡ (ʪʘʙʣ. 2). ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝ-
ʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ ʧʫʪʝʤ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʤ-
ʧʘʥʠʡ, ʧʦʦʱʨʷʶʱʠʭ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ, ʥʝ ʥʘʥʦʩʷʱʠʝ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʝ. ʇʨʘʚʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʩʦʜʝʡʩʪʚʠʝ 
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ʩʦ ʩʪʦʨʦʥʳ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʠ 
ʧʨʘʚ ʯʝʣʦʚʝʢʘ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʘʚʘ, ʥʦʨʤʳ, ʩʪʘʥ-
ʜʘʨʪʳ ʠ ʧʨʠʥʮʠʧʳ ʚ ʧʦʣʠʪʠʢʫ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʦʮʝʥʢʫ ʠ ʧʨʝʜ-
ʣʘʛʘʶʪ ʩʧʦʩʦʙʳ ʜʣʷ ʫʚʷʟʢʠ ʚʦʧʨʦʩʦʚ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦ ʩʪʘʥʜʘʨ-
ʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ [5, 6].  

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʰʝʥʠʷ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ 
ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʠʟʥʘʥʠʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʠ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʧʨʘʚ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʘʟ-
ʥʦʦʙʨʘʟʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʚ ɽʚʨʦʧʝ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 
ɸʟʠʠ (ʪʘʙʣ. 2). ʇʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ 
ʠʥʪʝʛʨʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʙʣʘʛʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʩʠʣ ʠ ʩʦʜʝʡʩʪʚʠʷ ʩʦʟʜʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ. ɼʣʷ ʚʩʝʭ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʭ 
ʩʦʯʝʪʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʧʦʣʠʪʠʢʠ ʵʢʦʩʠʩʪʝʤʥʳʝ ʧʦʜʭʦʜʳ, ʥʘʧʨʠʤʝʨ, ʫʩʧʝʰ-
ʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʦʨʚʝʞʩʢʦʡ ʩʠʩʪʝʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʥ-
ʮʝʧʮʠʷ ʵʢʦʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʦʧʘʛʘʥʜʠʨʫʝʤʘʷ ɽʚʨʦʧʝʡʩʢʠʤ ʩʦʶʟʦʤ, ʠʣʠ 
ʠʜʝʷ ʵʢʦʥʦʤʠʢʠ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪ-
ʥʦʰʝʥʠʷ ʢ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʤʝʩʪʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 
ʚʦʧʨʦʩʦʚ [5, 6].  

ɺ ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʫʯʘʩʪʚʫʝʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʩʫʙʲʝʢʪʦʚ ʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʕʪʦ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ 
ʫʩʣʦʚʠʠ ʪʱʘʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʮʝʥʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʚʝʥʩʪʚʘ. 

 ʆʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ ʫʩʠʣʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
ɺ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠ ʚʩʝ ʯʘʱʝ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʟʥʘʝʪʩʷ ʨʦʣʴ ʤʥʦʛʦʩʫʙʲʝʢʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜ-
ʩʪʚʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʜʠʨʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʢʘʩʘʶʱʠʭ-
ʩʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, 
ʚʩʝ ʯʘʱʝ ʜʝʣʝʛʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʝʥʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʭ ʧʘʨʪʥʝʨʩʪʚ, ʤʝʭʘ-
ʥʠʟʤʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʞʝ ʯʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʚʦʚʣʝʢʘʝʪ  
ʚ ɻʪʦʪ ʧʨʦʮʝʩʩ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʂ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʘʱʠʪʘ 
ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʦʙ ʦʭʨʘʥʝ ʚʩʝʤʠʨʥʦʛʦ ʢʫʣʴʪʫʨʥʦ-
ʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙ-
ʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ (ʖʅɽʉʂʆ), ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʣʘʥʜʰʘʬ-
ʪʘʭ, ʘ ʪʘʢʞʝ ʣʘʥʜʰʘʬʪʥʳʭ ʟʘʢʘʟʥʠʢʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 
[5, 6]. 

ɺ ʠʥʪʝʨʝʩʘʭ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʫʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʱʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠ ʤʦʥʠʪʦʨʠʥʛ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ, 
ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʢʦʪʦʨʳʭ ʩ ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ ʙʳʩʪ-
ʨʳʤʠ ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʷʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʝʨʝʭʦʜʘ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʠʭ, 
ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʦʮʝʩʩʦʚ ʢ ʧʨʦʮʝʩʩʘʤ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʨʝʜʧʦʣʘ-
ʛʘʶʱʠʤ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ɽʱʝ ʦʜʥʠʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʭʘ ʵʪʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪ-
ʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʦʙʠʣʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦ-
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ʚʘʥʠʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʨʷʜʫ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʤʝ-
ʭʘʥʠʟʤʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʙʶʜʞʝʪʥʳʝ ʪʨʘʥʩʬʝʨ-
ʪʳ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʥʚʝ-
ʩʪʠʨʦʚʘʥʠʶ ʩʨʝʜʩʪʚ ʚ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 
ʧʦʜʛʦʪʦʚʢʫ, ʩʦʟʜʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʩʚʝʱʝʥʠʝ, ʚʦʚʣʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 
ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʦʩʦʙʦ ʦʩʪʨʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʫʙʨʝʛʠʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ 
ɸʟʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʙʘʣʢʘʥʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ. ɼʣʷ ʪʦ-
ʛʦ ʯʪʦʙʳ ʙʫʜʫʱʠʝ ʦʮʝʥʢʠ ʜʘʣʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠ-
ʥʘʤʠʢʝ ʧʨʠʨʦʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʝʶ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʪʨʝʙʫʝʪʩʷ 
ʚʦʩʧʦʣʥʠʪʴ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ [5, 6]. ɺ ʯʘʩʪʥʦʩʪʠ:  

ï ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʠ ʢʦʤ-
ʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ 
ʧʨʠʨʦʜʦʡ ʚʢʣʘʜʘ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʦ-
ʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʮʝʥʥʦʩʪʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 
ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʣʶʜʴʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʦʝ ʧʦʥʠʤʘ-
ʥʠʝ ʤʦʛʣʠ ʙʳ ʩʦʚʤʝʩʪʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʢʦʨʝʥʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ 
ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʨʩʢʠʭ ʵʢʦ-
ʩʠʩʪʝʤʘʭ; 

ï ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ 
ʢʦʨʝʥʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʦʣʠʪʠʯʝ-
ʩʢʠʝ ʨʘʤʢʠ ʠ ʠʥʠʮʠʘʪʠʚʳ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʠʥʝʨʛʠʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʟʥʘʥʠʡ. 
ʕʪʠ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʩʝʢʪʦʨʦʚ, 
ʠʤʝʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ, ʪʘʢʠʭ ʢʘʢ ʩʝʣʴʩʢʦʝ 
ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʨʳʙʦʣʦʚʩʪʚʦ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ;  

ï ʧʨʦʙʝʣʳ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʝʝ ʪʝʥʜʝʥʮʠʡ ʢʘʩʘ-
ʶʪʩʷ ʤʘʩʰʪʘʙʦʚ ʠ ʩʪʝʧʝʥʠ ʥʝʥʘʨʫʰʝʥʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʷ 
ʜʝʣ ʠ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚ ʚʦ ʚʩʝʤ ʨʝʛʠʦʥʝ, ʠ ʦʩʦʙʝʥʥʦ ʚ 
ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʠʙʦʚ, ʥʝʩʦʩʫʜʠ-
ʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʠ ʩʦ-
ʜʝʨʞʘʱʠʭʩʷ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʥʜʝʥ-
ʮʠʡ ʜʣʷ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʄʦʥʠʪʦʨʠʥʛ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʚʠʜʦʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʢʘʩʢʘʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʠʟʤʝʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʢʨʠʪʠʯʝʩʢʠʭ ʤʦ-
ʤʝʥʪʦʚ;  

ï ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʤʠ ʩʦʯʝʪʘʥʠʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʪ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘ-
ʟʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠ-
ʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ 
ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʘʜʝʨʞʢʝ ʚʦ ʚʨʝʤʝʥʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ 
ʧʨʦʙʝʣʳ ʚ ʧʦʥʠʤʘʥʠʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 
ʬʘʢʪʦʨʘʤʠ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʦʩʦʙʝʥʥʦ ʚ ʪʦʤ, ʯʪʦ ʢʘ-
ʩʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʠ ʧʣʘʥʝʪʘʨʥʳʭ ʛʨʘʥʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʧʨʦʙʝʣʳ 
ʚ ʧʦʥʠʤʘʥʠʠ ʚʣʠʷʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʦʩʦʙʝʥʥʦ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʦʡ 
ʪʦʨʛʦʚʣʠ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʠ ʠʥʚʘʟʠʚʥʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ; 
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ï ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʮʝʥʘʨʠʝʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ʉʮʝʥʘʨʠʠ ʨʝʜʢʦ ʫʯʠʪʳʚʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦ-
ʨʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩ-
ʧʝʯʠʚʘʝʤʳʡ ʧʨʠʨʦʜʦʡ ʚʢʣʘʜ ʥʘ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʡʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʙʝʣ ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʩʠ-
ʥʝʨʛʠʠ ʠ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʵʢʦʩʠ-
ʩʪʝʤʥʳʭ ʫʩʣʫʛ ʠ ʜʦʩʪʦʡʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʘʨʭʝʪʠʧʘʭ ʩʮʝʥʘʨʠʝʚ ʠ 
ʚ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ;  

ï ʧʨʦʙʝʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʠ ʩʨʦʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʳʭ ʢʘʨʪ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʙʫʜʫʱʝʛʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʢʘʨʪ 
ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʯʘʩʪʫʶ ʥʝ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʤʦʜʝ-
ʣʝʡ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʜʨʦʙʥʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʮʝʣʝʡ ʠ ʜʝʡʩʪʚʠʡ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʨʦʤʠʩʩ-
ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʝʩʪʥʳʭ ʠʣʠ ʩʝʢʪʦʨʘʣʴʥʳʭ ʨʝʰʝʥʠʡ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʘʪʴ ʩʦʯʝʪʘʥʠʷ ʪʠʧʠʯʥʳʭ ʜʦʨʦʞʥʳʭ ʢʘʨʪ ʚ ʚʠʜʝ ʵʪʘʧʦʚ ʧʝʨʝ-
ʭʦʜʘ ʚ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʮʝʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʨʘʟʨʘʙʦʪʢʫ ʩʮʝʥʘʨʠʝʚ 
ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ ʫʯʘʩʪʠʷ.  

 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʛʨʘʤ-

ʤʳ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʧʦʟʚʦʣʠʣʠ ʧʨʠ-
ʦʩʪʘʥʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɹʦʣʝʝ ʨʘ-
ʮʠʦʥʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʠ ʩʥʠʞʝʥʠʝ ʵʚʪʨʦʬʠʢʘʮʠʠ ʧʨʠ-
ʚʝʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʧʘʩʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʳʙ, ʥʘʧʨʠʤʝʨ, ʚ ʉʝʚʝʨʥʦʤ ʤʦʨʝ. 
ʅʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʠʙʝʨʠʡʩʢʘʷ 
ʨʳʩʴ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʙʠʟʦʥ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʩʩʪʘʥʦʚʠʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʫʩʠʣʠʷʤ ʧʦ ʠʭ ʩʦʭʨʘʥʝʥʠʶ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʛʨʝʩʩ, ʜʦʩʪʠʛʥʫʪʳʡ ʚ ʫʣʫʯʰʝʥʠʠ 
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Abstract. The article reviews the results of the work of the çVNII Ecologyè on the de-

velopment of analytical materials and the preparation of the draft annual report on the 
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The main results of the analysis of statistical data are given. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ çʂʦʥʚʝʥʮʠʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ ʩʙʨʦʩʘʤʠ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚè (ʦʪ 29 ʜʝʢʘʙʨʷ 

1972 ʛ.) [1], ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʧʝʨʝʜʘʝʪ ʚ ʉʝʢʨʝʪʘʨʠʘʪ ʂʦʥʚʝʥʮʠʠ 

ʝʞʝʛʦʜʥʳʡ ʦʪʯʝʪ ʦ ʩʙʨʦʩʘʭ ʚ ʤʦʨʝ ʩ ʮʝʣʴʶ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ. ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʦʪ ʦʪʯʝʪ ʩʦʜʝʨʞʠʪ 

ʩʚʝʜʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦ ʜʘʤʧʠʥʛʝ ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʚ ʭʦʜʝ ʨʘʙʦʪ ʧʦ 

ʜʥʦʫʛʣʫʙʣʝʥʠʶ. ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʟʘʥʠʤʘʝʪʩʷ 

ʥʘʫʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʦʛʦ ʦʪʯʝʪʘ. ʕʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʙʦʪʫ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʦ 

ʛʨʫʥʪʘʭ, ʩʢʣʘʜʠʨʫʝʤʳʭ ʚ ʤʦʨʝ; ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʝʪʘ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʝ ʠ ʝʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ; ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ 

ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ ʛʨʫʥʪʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʧʫʙʣʠʢʫʝʤʳʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʤʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ (ʀʄʆ).  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ 2021 ʛʦʜʫ 

çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʳʙʦʨʫ ʤʝʩʪ ʜʣʷ ʩʙʨʦʩʘ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʦʨʝ 

ʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʪʘʢʠʭ ʤʝʩʪè [2]. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʤʧʠʥʛʘ ʛʨʫʥʪʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʘ ʩʣʘʙʦ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʨʷʜʦʤ ʘʚʪʦʨʦʚ [3, 4]. ʆʜʥʠʤ ʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʚʝʨʩʠʠ ʜʘʥʥʦʛʦ ʈʫʢʦʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ, 

ʦʤʳʚʘʶʱʠʭ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ, ʩʣʦʞʠʚʰʫʶʩʷ ʧʨʘʢʪʠʢʫ ʩʢʣʘʜʠʨʦʚʘʥʠʷ 

ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʚ ʭʦʜʝ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɼʘʣʝʝ, ʚ ʩʪʘʪʴʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʟʘ 2017-2021 ʛʦʜʳ ʦ ʜʘʤʧʠʥʛʝ 

ʛʨʫʥʪʦʚ ʚ ʤʦʨʷ, ʦʤʳʚʘʶʱʠʝ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ, ʠ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʘʥʘʣʠʟʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ 2021 ʛʦʜʫ ʩʙʨʦʩʳ ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ 

ʜʥʦʫʛʣʫʙʣʝʥʠʶ, ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 45 ʨʘʟʨʝʰʝʥʠʷʤ, ʠʟ ʥʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  

ʚ 2021 ʛʦʜʫ ʙʳʣʦ ʚʳʜʘʥʦ 17, ʦʩʪʘʣʴʥʳʝ ï ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ (ʩʤ. ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʣʩʷ  
ʜʘʤʧʠʥʛ ʛʨʫʥʪʦʚ ʚ 2017ï2021 ʛʦʜʘʭ 

Figure 1. The number of permits issued for dumping of soils in 2017ï2021 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʦʚ ʩʙʨʦʩʦʚ ʛʨʫʥʪʦʚ ʧʦ ʚʳʜʘʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʷʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɹʘʣʪʠʡʩʢʦʝ ʠ ʏʝʨʥʦʝ ʤʦʨʷ (ʧʦ 9 ʰʪ.) (ʩʤ. ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʨʝʰʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʙʨʦʩ, 

ʧʦ ʤʦʨʷʤ ʚ 2021 ʛʦʜʫ 

Figure 2. Distribution of the number of permits for which dumping was carried out by seas  
in 2021 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ʉʫʤʤʘʨʥʳʝ ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ ʛʨʫʥʪʦʚ ʚ 2021 ʛʦʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ ʠ ʩʦʩʪʘʚʠʣʠ 64 311 877,54 ʤ3, ʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2017ï2019 ʛʦʜʘʤʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ (ʩʤ. ʨʠʩ. 3). 

 

 

ʈʠʩʫʥʦʢ 3. ʉʫʤʤʘʨʥʳʝ ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ ʚ 2021 ʛʦʜʫ  

(ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2017ï2020 ʛʛ.) 

Figure 3. Total discharge volumes in 2021 (compared to 2017ï2020) 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʩʙʨʦʩʦʚ ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʚ 2021 ʛʦʜʫ (ʢʘʢ ʠ  

ʚ ʧʨʝʜʳʜʫʱʝʤ, 2020 ʛʦʜʫ) ʥʘ ʂʘʨʩʢʦʝ ʤʦʨʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 47% ʦʪ ʩʫʤʤʘʨʥʳʭ 

ʦʙʲʝʤʦʚ.  

ɻʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʤʧʠʥʛʘ ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʛʨʫʥʪʳ, 

ʠʟʚʣʝʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʜʥʦʫʛʣʫʙʣʝʥʠʶ ʧʦ ʚʳʜʘʥʥʳʤ ʚ 2021 

ʛʦʜʫ ʨʘʟʨʝʰʝʥʠʷʤ: 240ʄ, 247ʄ, 254ʄ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʊʝʨʤʠʥʘʣʘ ʩʞʠʞʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ çʋʪʨʝʥʥʠʡè), 241ʄ 

(ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʘ çʄʦʨʩʢʦʡ ʢʘʥʘʣè (ʩʫʜʦʭʦʜʥʳʡ ʧʦʜʭʦʜʥʦʡ ʢʘʥʘʣ ʚ 

ʆʙʩʢʦʡ ʛʫʙʝ ʂʘʨʩʢʦʛʦ ʤʦʨʷ). 

ʊʘʢʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2021 ʛʦʜʫ ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʣʩʷ ʜʘʤʧʠʥʛ 

ʛʨʫʥʪʦʚ ʚ ʨʝʛʠʦʥ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ ʧʦ ʤʦʨʷʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4 . 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʩʙʨʦʩʦʚ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ  
10 994 426,98 ʤ3, ʯʪʦ ʧʦʯʪʠ ʚʜʚʦʝ ʚʳʰʝ ʦʙʲʝʤʦʚ 2020 ʛʦʜʘ (ʩʤ. ʨʠʩ. 5).    
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ʈʠʩʫʥʦʢ 4. ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʤʦʨʷ, ʦʤʳʚʘʶʱʠʭ  
ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʟʘ 2021 ʛʦʜ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

 

Figure 4. The volume of discharges into the seas washing the Russian Federation  
for 2021 as a percentage 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 
 

 

ʈʠʩʫʥʦʢ 5. ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʚ 2017ï2021 ʛʛ., ʤ3 

 

Figure 5. The volume of discharges into the Baltic Sea in 2017ï2021, m3 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʜʘʤʧʠʥʛ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʚʥʦʩʷʪ ʛʨʫʥʪʳ, 
ʠʟʚʣʝʯʝʥʥʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʪʦʨʛʦʚʳʡ ʪʝʨʤʠʥʘʣ 
çʋʩʪʴ-ʃʫʛʘè (ʨʘʟʨʝʰʝʥʠʝ 227ʄ, ʚʳʜʘʥʦ ʚ 2021 ʛʦʜʫ ʥʘ 3 ʛʦʜʘ). 
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ɺ 2020 ʛʦʜʫ ʩʙʨʦʩʳ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ɹʝʣʦʝ ʤʦʨʝ ʥʝ 
ʧʨʦʠʟʚʦʜʠʣʠʩʴ. ɺ 2021 ʛʦʜʫ ʦʙʲʝʤ ʜʘʤʧʠʥʛʘ ʛʨʫʥʪʦʚ ʚ ɹʝʣʦʤ ʤʦʨʝ ʩʦʩʪʘʚʠʣ 
2 320 100,90 ʤ3, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ 
ʨʝʛʠʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017ï2019 ʛʦʜʘʤʠ (ʩʤ. ʨʠʩ. 6).  

 

 
ʈʠʩʫʥʦʢ 6.  ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ɹʝʣʦʝ ʤʦʨʝ ʚ 2017ï2021 ʛʛ., ʤ3 

 

Figure 6. Volumes of discharges into the White Sea in 2017ï2021, m3 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʦʙʲʝʤ ʩʙʨʦʩʦʚ ʚ 2021 ʛʦʜʫ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʦʙʲʝʤʫ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣ 23 707,50 ʤ3 (ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʲʝʤʘʤʠ ʜʘʤʧʠʥʛʘ 
ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʜʨʫʛʠʭ ʤʦʨʷʭ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʦʡ).  
ɺ 2017ï2019 ʛʦʜʘʭ ʜʘʤʧʠʥʛ ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʵʪʦʤ ʤʦʨʝ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʩʙʨʦʩʦʚ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ  
30 040 117,00 ʤ3, ʯʪʦ ʥʘ 8 ʤʣʥ.ʤ3 ʤʝʥʴʰʝ, ʯʝʤ ʚ 2020 ʛʦʜʫ, ʥʦ ʚ 2 ʨʘʟʘ ʚʳʰʝ 
ʫʨʦʚʥʷ 2019 ʛʦʜʘ (ʨʠʩ. 7). ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʥʦʩʷʪ ʨʘʙʦʪʳ ʧʦ 
ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʜʦʥʥʦʛʦ ʛʨʫʥʪʘ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ, ʧʦ ʚʳʜʘʥʥʳʤ 
ʨʘʟʨʝʰʝʥʠʷʤ 210ʄ ʠ 213ʄ. ʕʪʦ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 
ʪʝʨʤʠʥʘʣʘ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ 
çʋʪʨʝʥʥʠʡè ʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ çʄʦʨʩʢʦʛʦ ʢʘʥʘʣʘè (ʩʫʜʦʭʦʜʥʦʛʦ ʧʦʜʭʦʜʥʦʛʦ 
ʢʘʥʘʣʘ ʚ ʆʙʩʢʦʡ ʛʫʙʝ ʂʘʨʩʢʦʛʦ ʤʦʨʷ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩʫʥʦʢ 7. ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ ʚ 2017-2021 ʛʛ., ʤ3 

 

Figure 7. Volumes of discharges into the Kara Sea in 2017-2021, m3 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ɺ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʦʪʤʝʯʝʥ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ ʦʙʲʝʤʦʚ 
ʜʘʤʧʠʥʛʘ ʛʨʫʥʪʘ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ. ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʩʙʨʦʩʦʚ 
ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 7 588 230,00 ʤ3. ɿʘ ʧʨʦʰʝʜʰʠʝ ʧʷʪʴ 
ʣʝʪ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ ʛʨʫʥʪʦʚ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 2019 ʛʦʜ,  
ʥʦ ʚ ʮʝʣʦʤ ʝʛʦ ʢʦʣʝʙʘʥʠʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ (ʨʠʩ. 8). 

 
ʈʠʩʫʥʦʢ 8. ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʚ 2017-2021 ʛʛ., ʤ3 

 

Figure 8. Volumes of discharges into the Caspian Sea in 2017-2021, m3 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ɿʘʭʦʨʦʥʝʥʠʝ ʜʦʥʥʦʛʦ ʛʨʫʥʪʘ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ 

ʜʥʦʫʛʣʫʙʣʝʥʠʶ, ʚ 2021 ʛʦʜʫ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʠ ʥʘ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʘʢʚʘʪʦʨʠʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʚʧʝʨʚʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ɺʩʝʛʦ ʥʘ 
ʧʦʜʚʦʜʥʳʝ ʦʪʚʘʣʳ ʛʨʫʥʪʘ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ 7 223 432,00 ʤ3 
ʛʨʫʥʪʘ ʧʦ 4 ʚʳʜʘʥʥʳʤ ʨʘʟʨʝʰʝʥʠʷʤ (ʜʚʘ ʠʟ ʥʠʭ ʙʳʣʠ ʚʳʜʘʥʳ ʨʘʥʝʝ, ʥʦ ʨʘʙʦʪʳ 
ʧʨʦʚʝʜʝʥʳ ʪʦʣʴʢʦ ʚ 2021 ʛʦʜʫ). 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʩʙʨʦʩʦʚ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 4 155 
314,69 ʤ3. ʕʪʦ ʟʥʘʯʝʥʠʝ ʥʘ 35% ʚʳʰʝ, ʯʝʤ ʚ 2018ï2020 ʛʦʜʘʭ, ʠ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʠʨʘʚʥʝʥʦ ʢ ʫʨʦʚʥʶ 2017 ʛʦʜʘ (ʨʠʩ. 9).   

 
ʈʠʩʫʥʦʢ 9.  ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʚ 2017-2021 ʛʛ., ʤ3 

 

Figure 9. Volumes of discharges into the Black Sea in 2017-2021, m3 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʩʙʨʦʩʦʚ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ  
847 542,47 ʤ3 (ʨʠʩ. 10). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʧʨʠʤʝʨʥʦ ʚ 
10 ʨʘʟ) ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʩʙʨʘʩʳʚʘʝʤʳʭ ʛʨʫʥʪʦʚ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ, ʚʩʣʝʜʩʪʚʠʝ 
ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʝʛʦ ʘʢʚʘʪʦʨʠʠ. 

 

ʈʠʩʫʥʦʢ 10. ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʚ 2017-2021 ʛʛ., ʚ ʤ3 
 

Figure 10. Volumes of discharges into the Sea of Japan in 2017-2021, in m3 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʟʘ 2021 ʛʦʜ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʚʳʜʘʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʩʙʨʦʩ ʠ ʩʫʤʤʘʨʥʳʭ ʦʙʲʝʤʦʚ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ 
ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ, ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ 
ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ. ʅʘʠʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, 
ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʂʘʨʩʢʦʝ ʤʦʨʝ. 
 
ʊʘʙʣʠʮʘ 1. ʆʙʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʘʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʩʙʨʦʩ ʠ ʦʙʲʝʤʦʚ 
ʜʘʤʧʠʥʛʘ ʛʨʫʥʪʦʚ ʚ 2021 ʛʦʜʫ 
 

Table 1. General statistics on the number of permits issued for dumping and the volume of 
dumping of soils in 2021 

 

ʄʦʨʝ 
ʂʦʣʠʯʝʩʪʚʦ 
ʨʘʟʨʝʰʝʥʠʡ 

ʆʙʲʝʤʳ ʩʙʨʦʩʦʚ, ʤ3 

ɸʟʦʚʩʢʦʝ 5 964 021,00 

ɹʘʣʪʠʡʩʢʦʝ 9 10 994 426,98 

ɹʝʣʦʝ 2 2 320 100,90 

ɹʘʨʝʥʮʝʚʦ 1 23 707,50 

ʂʘʨʩʢʦʝ 5 30 040 117,00 

ʆʭʦʪʩʢʦʝ ʠ ʊʠʭʠʡ ʦʢʝʘʥ 4 7 223 432,00 

ʂʘʩʧʠʡʩʢʦʝ 2 7 588 230,00 

ʏʝʨʥʦʝ  9 4 155 314,69 

ʗʧʦʥʩʢʦʝ 5 847 542,47 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ʊʘʙʣʠʮʘ 2. ɸʥʘʣʠʟ ʪʨʝʥʜʦʚ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ ʚ ʤʦʨʷ, ʦʤʳʚʘʶʱʠʝ ʈʦʩʩʠʡ-
ʩʢʫʶ ʌʝʜʝʨʘʮʠʶ, ʚ 2017ï2021 ʛʛ. 

 

Table 2. Analysis of trends in changes in the volume of discharges into the seas surrounding 
the Russian Federation in 2017ï2021. 

 

ʄʦʨʝ ʊʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ 

ɸʟʦʚʩʢʦʝ 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ (ʚ ʪʨʠ ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 2019ï2020 ʛʦ-
ʜʦʚ) 

ɹʘʣʪʠʡʩʢʦʝ ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ; ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 2020 ʛʦʜʘ   

ɹʝʣʦʝ  
ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 2019 ʛʦʜʘ  
ɺ 2020 ʛʦʜʫ ʨʘʙʦʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʂʘʨʩʢʦʝ ʉʥʠʞʝʥʠʝ (ʥʘ 8 ʤʣʥ. ʤ3 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ) 

ʂʘʩʧʠʡʩʢʦʝ  ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ  

ʏʝʨʥʦʝ ʋʚʝʣʠʯʝʥʠʝ ʥʘ 35% 

ʗʧʦʥʩʢʦʝ  ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ (ʚ 9,7 ʨʘʟ) ʦʪʥʦʩʠʪʝʣʴʥʦ 2020 ʛʦʜʘ 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʚ 2021 ʛʦʜʫ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʨʝʥʜ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʩʢʣʘʜʠʨʫʝʤʳʭ ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ, ʚʦ ʚʩʝʭ ʤʦʨʷʭ, 
ʢʨʦʤʝ ʗʧʦʥʩʢʦʛʦ, ʂʘʨʩʢʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 
(ʥʘ 50%) ʦʪʤʝʯʝʥ ʚ ɹʝʣʦʤ ʠ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʷʭ. 

 
ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ. 
ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʚʩʝ ʩʙʨʦʩʳ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʤʦʨʩʢʠʝ ʚʦʜʳ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʤʦʨʝ ʠ ʘʢʚʘʪʦʨʠʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʩʦʚʝʨʰʝʥʥʳʝ ʚ 2021 ʛʦʜʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʟʘʭʦʨʦʥʝʥʠʷ 
ʛʨʫʥʪʘ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʨʘʙʦʪ ʧʦ ʜʥʦʫʛʣʫʙʣʝʥʠʶ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʟʨʝʰʝʥʠʡ, 
ʚʳʜʘʥʥʳʭ ʚ 2021 ʛʦʜʫ ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ ʛʨʫʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ï ʚ 2021 ʛʦʜʫ ʩʙʨʦʩʳ ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ 
ʜʥʦʫʛʣʫʙʣʝʥʠʶ, ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʧʦ 45 ʨʘʟʨʝʰʝʥʠʷʤ, ʠʟ ʥʠʭ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 2021 ʛʦʜʫ ʙʳʣʦ ʚʳʜʘʥʦ 17-ʦʩʪʘʣʴʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ 2020 ʛʦʜʫ ʩʙʨʦʩʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 31 ʨʘʟʨʝʰʝʥʠʶ [5]; 

ï ʩʫʤʤʘʨʥʳʝ ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ ʛʨʫʥʪʦʚ ʚ 2021 ʛʦʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʩʥʠʟʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ ʠ ʩʦʩʪʘʚʠʣʠ 64 311 877,54 ʤ3 (ʚ 2020 ʛʦʜʫ 
ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʯʫʪʴ ʙʦʣʝʝ 65 ʤʣʥ ʤ3). ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, 
ʯʪʦ ʦʙʲʝʤʳ ʜʘʤʧʠʥʛʘ ʛʨʫʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʧʨʠ ʜʥʦʫʛʣʫʙʣʝʥʠʠ, ʚ ʤʦʨʷ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘ ʧʨʦʰʝʜʰʠʝ ʧʷʪʴ ʣʝʪ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 
ʦʜʥʦʤ ʫʨʦʚʥʝ; 

ï ʧʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʥʪʦʚ ʚ 2021 ʛʦʜʫ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ, 
ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ (47% ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʦʚ 
ʩʢʣʘʜʠʨʫʝʤʳʭ ʛʨʫʥʪʦʚ ʧʦ ʤʦʨʷʤ ʚ 2021 ʛʦʜʫ). 

ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʷʟʘʥ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʤʠʥʘʣʘ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ 
ʢʦʥʜʝʥʩʘʪʘ çʋʪʨʝʥʥʠʡè ʠ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ çʄʦʨʩʢʦʛʦ ʢʘʥʘʣʘè (ʩʫʜʦʭʦʜʥʳʡ 
ʧʦʜʭʦʜʥʦʡ ʢʘʥʘʣ ʚ ʆʙʩʢʦʡ ʛʫʙʝ ʂʘʨʩʢʦʛʦ ʤʦʨʷ). ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚ 2020 ʛʦʜʫ 
ʤʦʞʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ ʦ ʪʝʥʜʝʥʮʠʠ ʚʦʟʨʘʩʪʘʥʠʷ ʦʙʲʝʤʦʚ ʩʢʣʘʜʠʨʫʝʤʳʭ ʛʨʫʥʪʦʚ 
ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʪʦ ʚ 2021 ʛʦʜʫ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ 
ʛʨʫʥʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʟʘʭʦʨʦʥʝʥʠʶ ʥʘ ʧʦʜʚʦʜʥʳʭ ʦʪʚʘʣʘʭ. 
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ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʦʪʚʘʣʦʚ ʛʨʫʥʪʘ ʚ 2021 ʛʦʜʫ 
ʧʨʝʚʳʰʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝ ʚʳʷʚʠʣʠ. 

ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʪʯʝʪʥʦʩʪʠ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ 
ʦ ʩʙʨʦʩʘʭ ʛʨʫʥʪʦʚ ʚ ʤʦʨʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʦʣʞʘʪʴ. 
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Abstract. The article provides an overview of the training course developed by the 
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ɺʚʝʜʝʥʠʝ 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʫʨʩʝ ʠ ʫʯʝʙʥʦʡ ʧʣʘʪʬʦʨʤʝ  

ɽʜʠʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʆʆʅ ʧʦ ʦʙʫʯʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 
(ʘʥʛʣ. ʩʦʢʨ. UN CC: Learn) ï ʵʪʦ ʩʦʚʤʝʩʪʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʙʦʣʝʝ 30 ʤʥʦʛʦʩʪʦʨʦʥ-

ʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʩʪʨʘʥʘʤ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʢʘʢ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ çʢʣʠʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠè, 

ʪʦ ʝʩʪʴ ʟʥʘʥʠʡ ʩʦʦʙʱʝʩʪʚ ʠ ʩʪʨʘʥ ʦ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠ-

ʤʘʪʘ, ʪʘʢ ʠ ʨʘʟʚʠʪʠʷ ʧʨʠʢʣʘʜʥʳʭ ʥʘʚʳʢʦʚ. UN CC: Learn ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʯʝʙʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʣʶ-

ʜʷʤ, ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʥʷʪʴ, ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʧʦʚʳʩʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ʈʘ-

ʙʦʪʘ UN CC: Learn ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʐʚʝʡʮʘʨʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʨʘʟ-

ʚʠʪʠʶ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ (ʘʥʛʣ. ʩʦʢʨ. SDC). ʇʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ UN CC: Learn ʷʚ-

ʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʩʚʦʙʦʜʥʦʡ ʜʣʷ ʜʦʩʪʫʧʘ ʧʣʘʪʬʦʨʤʦʡ  

ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʦʙʤʝʥʫ ʟʥʘʥʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʵʥʪʫʟʠʘʩʪʦʚ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ [1]. 

ɺ 2019 ʛʦʜʫ ʂʦʥʬʝʨʝʥʮʠʷ ʉʪʦʨʦʥ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʢʦʥʪʨʦʣʝ ʟʘ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʧʝʨʝʚʦʟʢʦʡ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʫʜʘʣʝʥʠʝʤ ʥʘ ʩʚʦʝʤ 14-ʤ 

ʩʦʚʝʱʘʥʠʠ ʠ ɸʩʩʘʤʙʣʝʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ (ʖʅɽɸ) ʥʘ ʩʚʦʝʡ ʯʝʪʚʝʨʪʦʡ ʩʝʩʩʠʠ ʩ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴʶ ʦʪʤʝʪʠʣʠ, ʯʪʦ 

ʚʳʩʦʢʠʝ ʠ ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʝʘʥʦʚ ʤʦʨʩʢʠʤ ʤʫʩʦʨʦʤ, 

ʚʢʣʶʯʘʷ ʧʣʘʩʪʠʢʦʚʳʡ ʤʫʩʦʨ ʠ ʤʠʢʨʦʧʣʘʩʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʫʶ ʥʘ 

ʤʦʨʩʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʩʠʩʪʝʤʳ, ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʠʚʦʪʥʳʭ ʠ ʦʙʱʝʩʪʚʘ, 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʧʨʦʞʠʚʘʥʠʷ, ʨʳʙʦʣʦʚʩʪʚʦ, ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ, ʦʪʜʳʭ, ʪʫ-

ʨʠʟʤ ʠ ʵʢʦʥʦʤʠʢʫ. 

ʂʦʥʬʝʨʝʥʮʠʷ ʉʪʦʨʦʥ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʣʘ, ʯʪʦ ʨʘ-

ʙʦʪʘ ʚ ʨʘʤʢʘʭ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʤʦʞʝʪ ʠ ʙʫʜʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝ-

ʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʚʳʩʦʢʠʭ ʠ ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʭ ʫʨʦʚʥʝʡ ʤʦʨʩʢʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ 

ʤʫʩʦʨʘ ʠ ʤʠʢʨʦʧʣʘʩʪʠʢʦʚ ʧʫʪʝʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-

ʭʦʜʦʚ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ. ɺ ʟʥʘʢʦʚʦʤ ʨʝʰʝʥʠʠ BC-14/12 [2] ʂʦʥʬʝʨʝʥʮʠʷ ʉʪʦ-

ʨʦʥ ʧʨʠʥʷʣʘ ʧʦʧʨʘʚʢʠ ʢ ʧʨʠʣʦʞʝʥʠʷʤ II, VIII ʠ IX (ʇʦʧʨʘʚʢʠ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ 

ʦʪʭʦʜʘʤ), ʯʪʦ ʜʝʣʘʝʪ ɹʘʟʝʣʴʩʢʫʶ ʢʦʥʚʝʥʮʠʶ ʝʜʠʥʩʪʚʝʥʥʳʤ ʛʣʦʙʘʣʴʥʳʤ ʶʨʠ-
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ʜʠʯʝʩʢʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʢʦʥʢʨʝʪʥʦ ʢʘʩʘʝʪʩʷ ʧʣʘʩʪʠʢʦʚʳʭ 

ʦʪʭʦʜʦʚ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘ ʢʦʪʦʨʳʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʠ ʚʳʜʝʣʝʥʥʳʝ ʮʝʥʪʨʳ (ʘʥʛʣ. Focal 
Points) ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ, ʢʦʤʧʝʪʝʥʪʥʳʝ ʦʨʛʘʥʳ (ʘʥʛʣ. Competent Authori-
ties) ʠ ʜʨʫʛʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʤʦʛʣʠ ʙʳ ʧʦʣʦʞʠʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʦʥʠʤʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʰʘʛʦʚ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʭʩʷ ʠʥʩʪʨʫʤʝʥ-
ʪʦʚ ʠ ʨʫʢʦʚʦʜʷʱʠʭ ʫʢʘʟʘʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ, ʤʠʥʠʤʠʟʘʮʠʠ, 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʧʝ-
ʨʝʚʦʟʢʦʡ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. ʂʫʨʩ çʇʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ ʠ ɹʘʟʝʣʴʩʢʘʷ ʢʦʥ-
ʚʝʥʮʠʷè (ʘʥʛʣ. Plastic Waste and The Basel Convention) ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ 
ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ [3]. 

ɺ ʢʫʨʩʝ ʦʙʲʷʩʥʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʦʣʦʞʝʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ, ʧʨʠ 
ʵʪʦʤ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʘʭ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʢʦʥʚʝʥʮʠʠ: 

ī ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-
ʭʦʜʦʚ; 

ī ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʘʥʛʣ. Environmentally 
Sound Management/ESM) ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ; ʠ 

ī ʢʦʥʪʨʦʣʴ ʟʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʧʝʨʝʚʦʟʢʦʡ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. 
ʍʦʪʷ ɹʘʟʝʣʴʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʘʩʥʳʭ ʠ ʜʨʫʛʠʭ 

ʦʪʭʦʜʦʚ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʢʫʨʩʝ ʫʜʝʣʷʝʪʩʷ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ ʠ ʧʦʧʨʘʚ-
ʢʘʤ ʧʦ ʥʠʤ. 

ʂʫʨʩ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʉʝʢʨʝʪʘʨʠʘʪʦʤ ɹʘʟʝʣʴʩʢʦʡ, ʈʦʪʪʝʨʜʘʤʩʢʦʡ ʠ ʉʪʦʢ-
ʛʦʣʴʤʩʢʦʡ ʢʦʥʚʝʥʮʠʡ (ʉʝʢʨʝʪʘʨʠʘʪ ɹʈʉ) ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʋʯʝʙʥʳʤ ʠ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ (ʖʅʀʊɸʈ) 
ʠ ʬʠʥʘʥʩʠʨʦʚʘʣʩʷ ʯʝʨʝʟ ɻʣʦʙʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ (ɽʉ) ʧʦ 
ʦʙʱʝʩʪʚʝʥʥʳʤ ʙʣʘʛʘʤ ʠ ʚʳʟʦʚʘʤ (ʘʥʛʣ. ʩʦʢʨ. GPGC). 

 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʎʝʣʴ ʢʫʨʩʘ ï ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʠ ʚʳʜʝʣʝʥʥʳʤ ʮʝʥʪʨʘʤ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥ-
ʚʝʥʮʠʠ ʠ ʢʦʤʧʝʪʝʥʪʥʳʤ ʦʨʛʘʥʘʤ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤ ʘʫʜʠʪʦʨʠʷʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 
ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʦʧʨʘʚʦʢ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ ʚ ʦʪ-
ʥʦʰʝʥʠʠ ʰʘʛʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʴʶ ʢʫʨʩʘ ʷʚʣʷ-
ʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʣʫʯʰʝʥʠʠ ʧʦʥʠʤʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤʠ 
ʠ ʚʳʜʝʣʝʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʣʠʮʘʤʠ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ʠ ʨʫʢʦʚʦʜʷʱʠʭ ʫʢʘʟʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠ/ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟ-
ʨʘʙʦʪʢʠ/ʦʙʥʦʚʣʝʥʠʷ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 
ī ʂʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʠ ʚʳʜʝʣʝʥʥʳʝ ʮʝʥʪʨʳ ʠ ʢʦʤʧʝʪʝʥʪʥʳʝ ʦʨʛʘʥʳ ɹʘ-

ʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ; 
ī ʃʠʮʘ, ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʠʪʠʢʫ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʳʝ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʥʦʨʤʘ-
ʪʠʚʥʳʭ ʨʘʤʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ;  
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ī ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʳ ʠ ʨʘʙʦʪʥʠʢʠ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʠʥʠʮʠʘʪʠʚʘʭ ʠ ʜʝʡʩʪʚʠʷʭ ʧʦ ʙʦʨʴʙʝ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦ- 

ʜʘʤʠ. 

ʂʫʨʩ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʮʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ: 

ī ʩʫʙʲʝʢʪʦʚ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʦʪ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʝʡ ʠ ʨʦʟʥʠʯʥʳʭ ʪʦʨʛʦʚʮʝʚ ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʧʦ 

ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ; 

ī ʦʨʛʘʥʠʟʘʮʠʡ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʨʝ-

ʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʧʣʘʩʪʠʢʦʤ; ʠ 

ī ʣʶʙʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʥʠʷ-

ʤʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. 

ʂʫʨʩ ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʨʘʥʝʝ ʠʤʝʚʰʠʭʩʷ 

ʟʥʘʥʠʡ ʦ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʘʭ. ʆʥ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʫʯʘʱʝʤʫʩʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʛʠʙʢʦʩʪʠ ʚ ʚʳʙʦʨʝ 

ʤʦʜʫʣʝʡ, ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. 

ʎʝʣʠ ʦʙʫʯʝʥʠʷ 

ʎʝʣʴ ʢʫʨʩʘ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʯʘʩʪʥʠʢʘʤ ʧʦʜʨʦʙʥʳʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʘ ʩʢʦʨʝʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʦʙʟʦʨ. ɺ ʥʝʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɹʘ-

ʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ, ʯʪʦʙʳ ʫʯʘʱʠʡʩʷ ʤʦʛ ʟʥʘʪʴ, ʢʦʛʜʘ ʠ ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʘ ʩʣʫʰʘʪʝʣʠ ʩʤʦʛʫʪ: 

ī ʦʙʦʙʱʠʪʴ ʢʣʶʯʝʚʳʝ ʪʝʥʜʝʥʮʠʠ, ʧʨʦʙʣʝʤʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʦʙʨʘʱʝʥʠʝʤ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚ-

ʥʷʭ; 

ī ʦʙʩʫʜʠʪʴ ɹʘʟʝʣʴʩʢʫʶ ʢʦʥʚʝʥʮʠʶ ʠ ʝʝ ʢʣʶʯʝʚʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʂʦʥʬʝʨʝʥʮʠʠ ʉʪʦʨʦʥ ʠ ʝʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ; 

ī ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-

ʭʦʜʦʚ ʠ ʢʘʢ ʩ ʥʠʤʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥ-

ʚʝʥʮʠʝʡ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʦʚʳʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ; 

ī ʚʳʙʠʨʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʩʚʝʜʝʥʠʷ ʢ 

ʤʠʥʠʤʫʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʷʭ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʥʘʜʣʝʞʘʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ; 

ī ʨʘʟʲʷʩʥʠʪʴ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥ-

ʚʝʥʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʩʦʛʣʘʩʠʷ (ʇʆʉ) ʠ ʧʦʧʨʘʚʦʢ ʢ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ;  

ī ʦʙʲʷʩʥʠʪʴ ʢʣʶʯʝʚʳʝ ʰʘʛʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ 

ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʙʦʨʴʙʝ ʩ ʥʠʤ. 
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ʄʝʪʦʜʦʣʦʛʠʷ 
ʂʫʨʩ ʤʦʞʥʦ ʧʨʦʡʪʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ. ʆʥ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʨʘʩʧʠʩʘ-

ʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʣʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ. ʊʨʠ ʤʦʜʫʣʷ ʢʫʨʩʘ ʷʚʣʷ-
ʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʡʜʝʥʳ ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. ɼʣʷ ʪʝʭ,  
ʫ ʢʦʛʦ ʥʝʪ ʠʣʠ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʚ ʟʘʜʘʥʥʦʤ ʧʦʨʷʜʢʝ. ɹʦʣʝʝ ʦʧʳʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʚʦʟʤʦʞʥʦ, 
ʧʦʞʝʣʘʶʪ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʤʦʜʫʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʯʪʦʙʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʫʛʣʫʙʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʪʝʤʝ. 
ʋʯʘʩʪʥʠʢʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ ʚʦʩʝʤʴ ʫʨʦʢʦʚ, ʧʣʶʩ 

ʚʚʦʜʥʳʡ ʫʨʦʢ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʥʠʭ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʥʦʧʢʠ, ʛʦʨʷʯʠʝ ʪʦʯʢʠ, ʚʢʣʘʜʢʠ, 
ʬʣʠʧ-ʢʘʨʪʦʯʢʠ, ʚʠʜʝʦ ʠ ʪ.ʜ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʫʨʦʢʘ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʥʘʡʜʫʪ ʟʘʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʣʶ-
ʯʝʚʳʭ ʢʦʥʮʝʧʮʠʷʭ. ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ, ʧʦʤʠʤʦ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 
ʫʨʦʢʦʚ, ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʨʦʡʪʠ ʢʦʨʦʪʢʫʶ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ, ʥʘʧʨʠʤʝʨ,  

ʩ ʧʦʤʦʱʴʶ ʚʦʧʨʦʩʦʚ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʚʳʙʦʨʦʤ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ 
ʂʫʨʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪ 

ʜʚʫʭ ʜʦ ʪʨʝʭ ʫʨʦʢʦʚ. 
ʄʆɼʋʃʔ 1: ʇʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ ʠ ɹʘʟʝʣʴʩʢʘʷ ʢʦʥʚʝʥʮʠʷ 
ɺɺʆɼʅʓʁ ʋʈʆʂ: ʇʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ 
ɺʚʦʜʥʳʡ ʫʨʦʢ ʟʥʘʢʦʤʠʪ ʩʣʫʰʘʪʝʣʷ ʩ ʢʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳ-

ʤʠ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʚʢʣʶʯʘʷ ʪʝʥʜʝʥʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʨʘʟʦʚʘ-
ʥʠʠ ʦʪʭʦʜʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʠʩʪʦʯʥʠʢʠ, ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪ-
ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʣʘʩʪʠʢʦʚʳʤʠ 
ʦʪʭʦʜʘʤʠ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʙʨʘʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘ-
ʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʳ ʫʢʘʟʘʥʠʷ ʥʘ 
ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʚʚʝʜʝʥʠʷ ʫʯʘʩʪʥʠʢʠ ʩʤʦʛʫʪ: 
ī ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʘʩʰʪʘʙʳ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-

ʭʦʜʦʚ; 
ī ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠ-

ʤʘʪʘ;  
ī ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ  

ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ. 
 

ʋʈʆʂ 1: ʏʪʦ ʪʘʢʦʝ ɹʘʟʝʣʴʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʠ ʧʦʯʝʤʫ ʦʥʘ ʠʤʝʝʪ ʟʥʘʯʝ-
ʥʠʝ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʜʳʩʪʦʨʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ [4], ʚʢʣʶʯʘʷ 
ʧʨʦʙʣʝʤʫ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʦʧʘʩʥʳʭ ʠ ʜʨʫʛʠʭ ʦʪʭʦʜʦʚ. ʅʘ ʫʨʦʢʝ ʪʘʢʞʝ ʦʙʲʷʩ-
ʥʷʶʪʩʷ ʮʝʣʠ ʢʦʥʚʝʥʮʠʠ, ʢʣʶʯʝʚʳʝ ʧʦʣʦʞʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʦʮʝʩʩʳ. ɺ ʥʝʤ ʩʦ-
ʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʤʝ ʠ ʧʦʪʦʢʘʭ ʦʪʭʦʜʦʚ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʢʦʥʚʝʥʮʠʝʡ. 
ɺ ʥʝʤ ʪʘʢʞʝ ʢʨʘʪʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʥʝʨʛʠʟʤ ʩ ʈʦʪʪʝʨʜʘʤʩʢʦʡ ʠ ʉʪʦʢʛʦʣʴʤ-
ʩʢʦʡ ʢʦʥʚʝʥʮʠʷʤʠ [5, 6], ʘ ʪʘʢʞʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʧʨʠʨʦʜʦ-
ʦʭʨʘʥʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ɹʘʤʘʢʩʢʘʷ ʢʦʥʚʝʥʮʠʷ [7]. 
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ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 
ī ʦʙʲʷʩʥʠʪʴ, ʢʘʢʠʝ ʚʠʜʳ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʧʦʜʧʘʜʘʪʴ ʠʣʠ  

ʥʝ ʧʦʜʧʘʜʘʪʴ ʧʦʜ ʧʨʦʮʝʜʫʨʫ ʇʆʉ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦ ʚʥʝʜʨʝʥʠʶ ʢʣʶʯʝʚʳʭ 

ʧʦʣʦʞʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʧʨʘʚʦʢ ʢ ʧʣʘ-

ʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ;  

ī ʥʘʟʚʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʧʨʠʥʷʪʳʝ ʂʉ ʠ ʉʪʦʨʦʥʘʤʠ. 

ʋʈʆʂ 2: ʂʘʢʦʚʳ ʧʦʧʨʘʚʢʠ ʢ ʟʘʢʦʥʫ ʦ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʘʭ? 

ʕʪʦʪ ʫʨʦʢ ʧʦʟʥʘʢʦʤʠʪ ʫʯʘʱʠʭʩʷ ʩ ʧʦʧʨʘʚʢʘʤʠ ʢ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ, 

ʧʨʠʥʷʪʳʤʠ ʨʝʰʝʥʠʝʤ BC-14/12 ʚ 2019 ʛʦʜʫ. ɺ ʥʝʤ ʨʘʟʲʷʩʥʷʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʦʧʨʘʚʦʢ ʢ ɿʘʢʦʥʫ ʦ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝ-

ʜʫʨʳ ʇʆʉ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʫʨʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʜʨʫʛʠʭ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʤʝʨ, ʧʨʠʥʷʪʳʭ ʂʉ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʰʝʥʠʷ BC-14/13, ʪʘʢʞʝ ʧʨʠʥʷʪʦʛʦ ʥʘ 14-

ʤ ʟʘʩʝʜʘʥʠʠ ʚ 2019 ʛʦʜʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʙʳʣʦ ʩʦʟʜʘ-

ʥʦ ʇʘʨʪʥʝʨʩʪʚʦ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ (ʘʥʛʣ. ʩʦʢʨ. ï 

PWP) [8]. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ (ʵʪʦ ʧʦʚʪʦʨ ʠʟ ʋʈʆʂɸ 1): 

ī ʦʙʲʷʩʥʠʪʴ, ʢʘʢʠʝ ʚʠʜʳ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʧʦʜʧʘʜʘʪʴ ʠʣʠ ʥʝ 

ʧʦʜʧʘʜʘʪʴ ʧʦʜ ʧʨʦʮʝʜʫʨʫ ʇʆʉ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦ ʚʥʝʜʨʝʥʠʶ ʢʣʶʯʝʚʳʭ 

ʧʦʣʦʞʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʧʨʘʚʦʢ ʢ ʧʣʘ-

ʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ;  

ī ʥʘʟʚʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʧʨʠʥʷʪʳʝ ʂʉ ʠ ʉʪʦʨʦʥʘʤʠ. 

ʋʈʆʂ 3: ʂʘʢʠʝ ʧʨʘʚʦʚʳʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝʦʙʭʦʜʠʤʳ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʘʚʦʚʳʭ 

ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ. 

ɺ ʥʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʚʘʞʥʦʩʪʴ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʨʦʣʴ ʚʥʝʰʥʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ  

ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʜʜʝʨʞʢʠ ʉʪʦʨʦʥʘʤ. ʅʘ ʫʨʦʢʝ ʧʨʠʚʦ-

ʜʷʪʩʷ ʧʨʠʤʝʨʳ ʫʞʝ ʧʨʠʥʷʪʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʨ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʘ ʥʘ ʧʦʧʨʘʚʢʠ  

ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ ʠ ʠʭ ʚʥʝʜʨʝʥʠʶ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʀʩʧʦʣʴʟʫʝ-

ʤʳʡ ʧʦʜʭʦʜ ʟʘʚʠʩʠʪ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʙʱʝʡ ʧʨʘʚʦ-

ʚʦʡ/ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʰʘʛʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɹʘ-

ʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

ī ʦʙʲʷʩʥʠʪʴ ʚʘʞʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ; ʠ 

ī ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʘʚʦʚʳʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʳʭ ʨʘʤʦʢ. 



ɃɐɔɑɔɉɎɥ/  
Ecology  

 

 

 
89 

ʄʆɼʋʃʔ 2: ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʤʠʥʠʤʠʟʘʮʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ-
ʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ 

ʋʈʆʂ 4: ʂʘʢ ʤʳ ʤʦʞʝʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʦʙʨʘʟʦʚʘʥʠʝ 
ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʝʨʘʨʭʠʷ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʨʘʟʲʷʩ-
ʥʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ 
ʦʪʭʦʜʘʤʠ ʫ ʠʩʪʦʯʥʠʢʘ. 

 

 

ʈʠʩʫʥʦʢ 1. ʀʝʨʘʨʭʠʷ ʦʙʨʘʱʝʥʠʷ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʧʨʠʤʝʥʷʝʤʘʷ  
ʚ ʨʘʤʢʘʭ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ  

Figure 1. Hierarchy of plastic waste management applied in the framework  
of the implementation of the Basel Convention  

ʀʩʪʦʯʥʠʢ: [3]. 

 
ɺ ʥʝʤ ʦʩʚʝʱʘʶʪʩʷ ʮʝʣʠ ʠ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʜʝʣʝ-
ʥʠʝ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʜʠʟʘʡʥ, ʘ ʪʘʢʞʝ ʩʚʷʟʠ ʩ ʤʝʨʘʤʠ ʉʪʦʢʛʦʣʴʤ-
ʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʝ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʠʤʝ-
ʨʘʤʠ. 

ʏʪʦʙʳ ʫʯʘʩʪʥʠʢʠ ʤʦʛʣʠ ʧʨʠʤʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʢ ʢʦʥʢʨʝʪʥʳʤ 
ʥʘʮʠʦʥʘʣʴʥʳʤ ʠ/ʠʣʠ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʚ ʫʨʦʢʝ ʦʙʲʷʩʥʷʝʪʩʷ, ʢʘʢʠʝ ʩʪʨʘʪʝʛʠʠ 
ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ, ʧʦʜʭʦʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʢʪʦʨʘ ʠ ʫʯʘʩʪʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-
ʥʳʭ ʩʪʦʨʦʥ. 
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ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʙʲʷʩʥʠʪʴ ʠʝʨʘʨʭʠʶ ʦʪʭʦʜʦʚ ʠ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʘ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʚʘʨʠʘʥʪʳ ʧʦʣʠʪʠʢʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦ-

ʜʦʚ ʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ; ʠ 

ī ʦʧʠʩʘʪʴ ʢʣʶʯʝʚʳʝ ʰʘʛʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʋʈʆʂ 5: ʂʘʢ ʤʳ ʤʦʞʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʣʘʩʪʠʢʦ-

ʚʳʤʠ ʦʪʭʦʜʘʤʠ? 

ʕʪʦʪ ʫʨʦʢ ʫʛʣʫʙʣʷʝʪ ʧʦʥʠʤʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʝʛʦ ʢʨʠʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ. ʋʯʘʩʪʥʠʢʠ ʫʟʥʘʶʪ ʦʙ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʧʦʦʱʨʝʥʠʷ, ʦʙʣʝʛʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʥʮʠʧʦʚ, ʧʦʣʠʪʠʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʢʦʥʝʮ, ʚ ʫʨʦʢʝ ʦʩʚʝʱʘ-

ʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʦʛʦ, ʯʪʦʙʳ ʣʶʙʘʷ 

ʪʨʘʥʩʛʨʘʥʠʯʥʘʷ ʧʝʨʝʚʦʟʢʘ ʦʧʘʩʥʳʭ ʠ ʜʨʫʛʠʭ ʦʪʭʦʜʦʚ ʧʨʠʚʦʜʠʣʘ ʢ ʠʭ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ ʧʝʨʝʚʦʟʢʠ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʧʠʩʘʪʴ ʨʘʤʢʠ ʠ ʵʣʝʤʝʥʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ; 

ī ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʮʠʦʥʘʣʴʥʦ-

ʛʦ ʨʝʝʩʪʨʘ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ;  

ī ʦʧʠʩʘʪʴ ʢʣʶʯʝʚʳʝ ʰʘʛʠ ʧʦ ʦʮʝʥʢʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʣʘ-

ʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʚʥʝʜʨʝʥʠʶ ʧʦʣʠʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ 

ʦʪʭʦʜʦʚ. 

ʄʆɼʋʃʔ 3: ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʝʨʝʚʦʟʢʠ ʠ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʧʣʘʩʪʠʢʦ-

ʚʳʭ ʦʪʭʦʜʦʚ 

ʋʈʆʂ 6: ʂʘʢ ʤʳ ʤʦʞʝʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʣʘ-

ʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʦʙʲʷʩʥʷʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʪʨʘʥʩʛʨʘ-

ʥʠʯʥʦʡ ʧʝʨʝʚʦʟʢʝ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. ɺ ʥʝʤ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʵʪʘʧʳ ʧʨʦʮʝʜʫʨʳ ʇʆʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʨʦʣʴ 10 ʢʦʤʧʝ-

ʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ. ʆʩʚʝʱʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ɿʘʧʨʝʪʠʪʝʣʴʥʦʡ 

ʧʦʧʨʘʚʢʠ (ʘʥʛʣ. Ban Amendment). ɺ ʫʨʦʢʝ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʧʝʨʝʚʦʟʢʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɿʘʧʨʝʪʠʪʝʣʴʥʦʡ ʧʦʧʨʘʚʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʧʨʝ-

ʪʘʭ ʥʘ ʠʤʧʦʨʪ/ʵʢʩʧʦʨʪ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʣʷʮʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʛʠʦʥʘʣʴʥʳ-

ʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ɹʘʤʘʢʩʢʘʷ ʢʦʥʚʝʥʮʠʷ. ʆʪ-

ʜʝʣʴʥʦ ʦʪʤʝʪʠʤ ʜʘʥʥʳʡ ʫʨʦʢ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥʥʳʭ ʠ ʮʝʥʥʳʭ ʚʦ 

ʚʩʝʤ ʢʫʨʩʝ. ʉʣʦʞʥʦʩʪʴ ʠ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʫʨʦʢʘ, ʥʠʚʝʣʠ-

ʨʦʚʘʥʘ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʥʘʛʣʷʜʥʦʩʪʴʶ ʝʛʦ ʧʦʜʘʯʠ.  
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ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʙʲʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʜʫʨʳ ʇʆʉ, ʫʩʣʦʚʠʷ ʪʨʘʥʩʛʨʘ-

ʥʠʯʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʇʆʉ ʜʣʷ ʮʝʣʝʡ ʧʨʘʚʦʧʨʠʤʝʥʝ-

ʥʠʷ ʠ ʪʦ, ʢʘʢ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ; 

ī ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʦʢʫʤʝʥʪʳ ʠ ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞ-

ʜʘʪʴ ʪʨʘʥʩʛʨʘʥʠʯʥʫʶ ʧʝʨʝʚʦʟʢʫ ʦʪʭʦʜʦʚ;  

ī ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɿʘʧʨʝʪʠʪʝʣʴʥʘʷ ʧʦʧʨʘʚʢʘ ʠ ʢʘʢ 

ʦʥʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʨʝʛʫʣʠʨʫʶʱʠʝ ʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʧʨʝʪʳ ʥʘ ʠʤʧʦʨʪ/ʵʢʩʧʦʨʪ, 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ 

ʧʝʨʝʚʦʟʢʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. 

ʋʈʆʂ 7: ʂʘʢ ʤʳ ʤʦʞʝʤ ʙʦʨʦʪʴʩʷ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪ-

ʭʦʜʦʚ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʦʧʠʩʳʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ 

ʢʦʥʪʨʦʣʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʠ 

ʙʦʨʴʙʳ ʩ ʥʠʤ, ʚʢʣʶʯʘʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʨʝʞʜʝʥʠʡ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦ-

ʙʣʶʜʝʥʠʷ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ. ɺ ʥʝʤ ʦʙʲʷʩʥʷʝʪʩʷ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʧʝʨʝʚʦʟʢʠ 

ʩʯʠʪʘʶʪʩʷ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʠ ʢʘʢ ʩ ʥʠʤ ʙʦʨʦʪʴʩʷ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʜʫʨʳ ʚʦʟ-

ʚʨʘʪʘ. ʊʘʢʞʝ ʦʙʲʷʩʥʷʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʝʚ ʥʝʟʘʢʦʥʥʦʛʦ 

ʦʙʦʨʦʪʘ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʧʠʩʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ; 

ī ʦʙʩʫʜʠʪʴ ʧʨʦʮʝʜʫʨʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʦʙ-

ʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ; ʠ 

ī ʦʧʠʩʘʪʴ, ʢʘʢ ʤʦʞʥʦ ʥʘʣʘʜʠʪʴ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

ʋʈʆʂ 8: ʂʘʢʦʚʘ ʨʦʣʴ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʙʦʨʴʙʝ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦ-

ʪʦʤ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ? 

ɺ ʵʪʦʤ ʫʨʦʢʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʰʘʛʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʠʥʜʠʢʘʪʦʨʦʚ ʨʠʩʢʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʚʝʨʦʢ. ɺ ʥʝʤ ʦʙʲʷʩʥʷʝʪʩʷ, ʢʘʢ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʣʘʩʪʠʢʦ-

ʚʳʝ ʦʪʭʦʜʳ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʠ ʦʪʙʦʨ ʧʨʦʙ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʢʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʜʦʩʤʦʪʨʘ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʫʨʦʢʘ ʫʯʘʩʪʥʠʢ ʩʤʦʞʝʪ: 

ī ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʙʦʨʴʙʳ 

ʩ ʚʦʟʤʦʞʥʳʤʠ ʥʝʟʘʢʦʥʥʳʤʠ ʧʦʩʪʘʚʢʘʤʠ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ; 

ī ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʝʨʝ-

ʚʦʟʦʢ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ;  

ī ʦʙʲʷʩʥʠʪʴ ʪʘʤʦʞʝʥʥʳʝ ʢʦʜʳ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ. 

ʉʝʨʪʠʬʠʢʘʮʠʷ 

ɿʘ ʫʩʧʝʰʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʢʫʨʩʘ ʩʣʫʰʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʝʨʪʠʬʠʢʘʪ. ʏʪʦʙʳ 

ʟʘʚʝʨʰʠʪʴ ʢʫʨʩ, ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʚʩʝ ʪʨʠ ʤʦʜʫʣʷ ʠ ʚʳʧʦʣʥʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʪʝʩʪ ʧʦ ʢʘʞʜʦʤʫ ʤʦʜʫʣʶ, ʥʘʙʨʘʚ ʥʝ ʤʝʥʝʝ 70% ʙʘʣʣʦʚ ʠ ʩʜʝʣʘʚ ʥʝ 

ʙʦʣʝʝ ʪʨʝʭ ʧʦʧʳʪʦʢ.  
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ʈʠʩʫʥʦʢ 2. ʉʝʨʪʠʬʠʢʘʪ ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ çʇʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ  
ʠ ɹʘʟʝʣʴʩʢʘʷ ʢʦʥʚʝʥʮʠʷè  

Figure 2. Certificate of successful completion of the course çPlastic waste and the Basel 
Conventionè 

 

ʀʩʪʦʯʥʠʢ: ʠʟ ʣʠʯʥʦʛʦ ʘʨʭʠʚʘ ʘʚʪʦʨʘ. 

 
ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʫʯʘʱʠʡʩʷ ʪʘʢʞʝ ʥʘʛʨʘʞʜʘʝʪʩʷ ʟʥʘʯʢʦʤ, ʢʦ-

ʪʦʨʳʡ, ʚʧʨʦʯʝʤ, ʘʢʪʫʘʣʝʥ ʣʠʰʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʤʢʘʭ ʦʙʫʯʘʶʱʝʡ ʧʣʘʪ-
ʬʦʨʤʳ. 

ʋʯʝʙʥʳʝ ʨʝʩʫʨʩʳ 
ʏʪʦʙʳ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʢʫʨʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʨʷʜ 

ʫʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʘʢʪʠʚʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʨʦʢʠ, ʚʠʜʝʦʨʦ-
ʣʠʢʠ, ʫʯʝʙʥʳʝ ʞʫʨʥʘʣʳ, ʚʠʢʪʦʨʠʥʳ ʠ ʚʥʝʰʥʠʝ ʨʝʩʫʨʩʳ. 

ɺʠʜʝʦʧʨʝʟʝʥʪʘʮʠʠ 
ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝʦʬʦʨʤʘʪʝ. ʕʪʦ ʢʨʘʪʢʘʷ ʧʨʝ-

ʟʝʥʪʘʮʠʷ ʦʩʚʝʱʘʝʤʦʛʦ ʚʦʧʨʦʩʘ ʚ ʬʦʨʤʝ ʚʳʩʪʫʧʣʝʥʠʷ ʵʢʩʧʝʨʪʘ ʧʦ ʧʨʝʜʤʝʪʫ 
ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʚʠʜʝʦ. ɺʠʜʝʦʨʦʣʠʢʠ ʟʥʘʢʦʤʷʪ ʫʯʘʱʝʛʦʩʷ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʤʦʜʫʣʷ, ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʠ ʚʳʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧ-
ʮʠʠ ʠ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʩʫʞʜʘʪʴʩʷ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʫʨʦʢʠ 
ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʫʨʦʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʯʘʱʝʤʫʩʷ ʢʦʥʪʝʥʪ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 2ï3 ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ, ʠ ʩʦʜʝʨʞʘʪ ʨʷʜ ʠʥʪʝʨʘʢʪʠʚ-
ʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥʠ ʥʘʧʨʘʚʣʷʶʪ ʫʯʘʱʝʛʦʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ ʠ ʢʣʶʯʝʚʳʤ 
ʧʦʩʳʣʘʤ ʫʨʦʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʂʘʞʜʳʡ ʫʨʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦ-
ʞʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ, ʢʥʦʧʢʠ 
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ʥʘʚʠʛʘʮʠʠ, ʛʦʨʷʯʠʝ ʪʦʯʢʠ, ʚʢʣʘʜʢʠ, ʢʘʨʪʦʯʢʠ, ʚʠʜʝʦʨʦʣʠʢʠ, ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦ-
ʩʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʪ. ʜ. 

ʋʯʝʙʥʳʝ ʞʫʨʥʘʣʳ 
ʋʯʝʙʥʳʝ ʞʫʨʥʘʣʳ ï ʵʪʦ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʠʥʪʝʨʘʢʪʠʚ-

ʥʳʝ ʫʨʦʢʠ ʠ ʩʦʜʝʨʞʘʪ ʪʦʪ ʞʝ ʢʦʥʪʝʥʪ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʬʦʨʤʘʪʝ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʡ 
ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. 

ʇʨʦʚʝʨʢʘ ʥʘ ʧʦʥʠʤʘʥʠʝ 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʩʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʠ 
ʟʘʢʨʝʧʣʝʥʠʷ ʟʥʘʥʠʡ ʫʯʘʱʝʛʦʩʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʪʝʤ. 
ʀʪʦʛʦʚʳʝ ʪʝʩʪʳ 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʘ. ʏʪʦʙʳ ʟʘʚʝʨ-

ʰʠʪʴ ʤʦʜʫʣʴ, ʧʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʫʨʦ-
ʢʘʤʠ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʫʩʧʝʰʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʪʝʩʪʘ. 

ʊʝʩʪ ʦʮʝʥʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʤʦʜʫʣʶ. ʂʘʞʜʳʡ  
ʪʝʩʪ ʤʦʞʥʦ ʧʦʚʪʦʨʠʪʴ ʤʘʢʩʠʤʫʤ ʪʨʠ ʨʘʟʘ. ɿʘ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ, ʥʘʙʨʘʚʰʝʛʦ 
ʥʝ ʤʝʥʝʝ 70% ʙʘʣʣʦʚ, ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʟʥʘʯʦʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʥʢʨʝʪʥʳʤ 

ʤʦʜʫʣʝʤ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʝʭ ʪʝʩʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʪʨʝʭ ʟʥʘʯ-
ʢʦʚ ʦʥʠ ʤʦʛʫʪ ʟʘʛʨʫʟʠʪʴ ʩʝʨʪʠʬʠʢʘʪ ʦʙ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʠʟ ʨʘʟʜʝʣʘ çʉʝʨʪʠʬʠ-
ʢʘʮʠʷè. 

 
ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʠʤ ʧʨʝʜʣʦʞʠʪʴ ʚʩʝʤ, ʢʦʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʘʷ ʚ ʩʪʘʪʴʝ ʠʥʬʦʨʤʘʮʠʷ, ʣʠʯʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʫʨʩʦʤ ʠ ʧʨʦʡʪʠ ʝʛʦ  
ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʳʡ ʢʫʨʩ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʡʥʳʤ ʦʙʨʘʟ-

ʮʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʪʠʚʠʨʦʚʘʪʴ ʠ ʧʨʠʚʣʝʢʘʪʴ ʢʘʢ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʪʘʢ  

ʠ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʙʦʨʴʙʝ  
ʩ ʧʨʦʙʣʝʤʦʡ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʠʤʝʥʥʦ ʩ ʮʝ-
ʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʘʥʥʦʤ ʪʨʝʥʠ-

ʨʦʚʦʯʥʦʤ ʢʫʨʩʝ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ɹʘʟʝʣʴ-
ʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʠ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ɺʦʩʪʦʯʥʦ-
ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʩʪʨʘʥ ʉʅɻ) (ʈʎɹʂ ʈʦʩʩʠʷ). ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʘʥʥʦʤ ʢʫʨʩʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʪʴʝʛʦ ʩʦ-
ʚʝʱʘʥʠʷ ʇʘʨʪʥʝʨʩʪʚʘ ɹʘʟʝʣʴʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ, ʧʨʦ-

ʰʝʜʰʝʛʦ 23ï25 ʥʦʷʙʨʷ 2022 ʛʦʜʘ (ʇʫʥʪʘ-ʜʝʣʴ-ʕʩʪʝ, ʋʨʫʛʚʘʡ), ʚ ʢʦʪʦʨʦʤ  
ʘʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʢʘʯʝʩʪʚʝ ʯʣʝʥʘ ʇʘʨʪʥʝʨʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʈʎɹʂ 
ʈʦʩʩʠʷ [9]. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʧʫʱʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʚʦ-
ʜʘ ʢʫʨʩʘ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ. ʇʦʵʪʦʤʫ ʢʣʶʯʝʚʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʳ ʚʠʜʠʤ 

ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʯʘʩʪʠ  
ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʦʙʳʯʥʳʭ ʛʨʘʞʜʘʥ, ʚʦʟʤʦʞʥʦ, ʥʝ ʪʦʣʴʢʦ  
ʢ ʢʫʨʩʫ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ, ʥʦ ʠ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ ʚ ʮʝʣʦʤ, 

ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʜʦʣʞʥʦ ʧʦʚʳʩʠʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ 
ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʳʟʦʚʦʚ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʠʨʦʜʳ ʠ ʟʜʦ- 

ʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ, ʛʣʘʚʥʦʝ, ʦ ʚʦʟʤʦʞʥʳʭ ʧʫʪʷʭ ʨʝʰʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʵʪʠʭ 
ʚʳʟʦʚʦʚ. 
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ʈʠʩʫʥʦʢ 3. ʋʯʘʩʪʥʠʢʠ ʩʦʚʝʱʘʥʠʷ PWP-3 (23-25 ʥʦʷʙʨʷ 2023, ʛ. ʇʫʥʪʘ-ʜʝʣʴ-ʕʩʪʝ, ʋʨʫʛʚʘʡ)  

Figure 3. Participants of the PWP-3 meeting (November 23-25, 2023, Punta del Este, Uruguay)  

ʀʩʪʦʯʥʠʢ: ʠʟ ʣʠʯʥʦʛʦ ʘʨʭʠʚʘ ʘʚʪʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʦʙʲʝʢʪʦʚ ʤʝʪʘʣʣʫʨʛʠʠ ʚ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʳʙʨʦʩʦʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʝʜ-
ʣʦʞʝʥ ʤʝʪʦʜ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʟʣʠʯʥʳʭ  

ʧʦ ʫʨʦʚʥʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 
ʚʳʙʨʦʩʘʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦ-

ʩʦʚ ʠ ʚʝʣʠʯʠʥʳ ʧʨʠʚʝʜʝʥʥʳʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʦ-

ʪʦʥʥʘʞʥʳʭ ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ. ʈʘʩ-
ʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʯʠʩʪʢʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʘʙʦ-

ʪʳ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ.  
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Abstract. In his article, the author, by way of example of metallurgy plants,  

analyzes the influence of multicomponent pollutant emissions on environment,  

and assesses their quality and quantity content. A method is proposed for assessing 

the contribution to atmospheric air pollution of ingredients contained in the emis-

sions of multicomponent gases that differ in the level of environmental impact.  

Specific indicators of emissions and reported emission values of multicomponent 

emissions are estimated on the example of Russian large-capacity arc electric  

steel furnaces. The features of purification of multicomponent emissions are con-

sidered on the example of the operation of gas purification systems of electr ic arc 

furnaces. 
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ɺʚʝʜʝʥʠʝ 

ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʨʘʩʪʝʥʠʡ 

ʠ ʞʠʚʦʪʥʳʭ. ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʛʦʨʦʜʘʭ ʠ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ 74% ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʢʘʢ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʚ ʮʝʣʦʤ, ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʠʩʪʦʯʥʠʢʠ ʢʦʪʦʨʦʛʦ ï ʦʙʲʝʢʪʳ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘʥʦʩʷʪ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ (ɿɺ), ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʄʠʥʧʨʠʨʦʜʳ 

ʈʦʩʩʠʠ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʜʦʢʣʘʜʝ çʆ ʩʦʩʪʦʷʥʠʠ ʠ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2021 ʛʦʜʫè [1], ʦʙʱʠʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ɿɺ) ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣ 22 300 ʪʳʩ. 

ʪʦʥʥ, ʠʟ ʢʦʪʦʨʳʭ 17 208 ʪʳʩ. ʪʦʥʥ (77,17% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ) ʩʦʩʪʘʚʠʣʠ ʚʳʙʨʦʩʳ 

ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʧʨʝʜʧʨʠʷʪʠʡ ʛʨʫʧʧʳ çʦʙʨʘʙʘ-

ʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘè ʧʨʠʭʦʜʠʪʩʷ 3 679 ʪʳʩ. ʪʦʥʥ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 21,4% ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʝʜʧʨʠʷʪʠʷ ʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʠʟ ʪʝʭ, ʯʪʦ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ çʦʙʨʘʙʘʪʳ-

ʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘè. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 31.12.2020 ˉ 

2398 ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ ʦʙʲʝʢʪʘʤ I ʠʣʠ II ʢʘʪʝʛʦʨʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2]. 

ʏʪʦʙʳ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʮʝʥʪʨʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʘʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 19.04.2017  ˉ 176 çʆ 

ʩʪʨʘʪʝʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2025 ʛʦʜʘè [3], ʦʪ 07.05.2018 ˉ 204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 
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ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè [4] ʠ ʦʪ 

21.07.2020 ˉ 474 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè [5], ʚ ʦʢʪʷʙʨʝ 2018 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè ʩʪʘʨʪʦʚʘʣ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʏʠʩʪʳʡ 

ʚʦʟʜʫʭè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

(ɿɺ), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺ ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ çɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚè, ʙʳʣʠ ʚʢʣʶʯʝʥʳ 12 ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʩʪʨʘʥʳ 

(ɹʨʘʪʩʢ, ʂʨʘʩʥʦʷʨʩʢ, ʃʠʧʝʮʢ, ʄʘʛʥʠʪʦʛʦʨʩʢ, ʄʝʜʥʦʛʦʨʩʢ, ʅʠʞʥʠʡ ʊʘʛʠʣ, 

ʅʦʚʦʢʫʟʥʝʮʢ, ʅʦʨʠʣʴʩʢ, ʆʤʩʢ, ʏʝʣʷʙʠʥʩʢ, ʏʝʨʝʧʦʚʝʮ ʠ ʏʠʪʘ), ʞʠʪʝʣʠ ʢʦʪʦʨʳʭ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʢʩʠʯʥʳʭ ʠ ʜʫʨʥʦʧʘʭʥʫʱʠʭ ʛʘʟʦʚ ʠ 

ʩʪʨʘʜʘʶʪ ʦʪ ʩʤʦʛʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 26.07.2019 ˉ 195 çʆ 

ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè (ʜʘʣʝʝ ï 

 ʌɿ ʦʪ 26.07.2019 ˉ195-ʌɿ) [6] ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ 

ʚʳʙʨʦʩʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʣʘʥʦʚ ʩʦʢʨʘʱʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʪʘʢ ʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʮʝʣʦʤ (ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè.  

ɺ 2020ï2024 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʛʦʨʦʜʘ: 

ɹʨʘʪʩʢ, ʂʨʘʩʥʦʷʨʩʢ, ʃʠʧʝʮʢ, ʄʘʛʥʠʪʦʛʦʨʩʢ, ʄʝʜʥʦʛʦʨʩʢ, ʅʠʞʥʠʡ ʊʘʛʠʣ, 

ʅʦʚʦʢʫʟʥʝʮʢ, ʅʦʨʠʣʴʩʢ, ʆʤʩʢ, ʏʝʣʷʙʠʥʩʢ, ʏʝʨʝʧʦʚʝʮ ʠ ʏʠʪʘ.  

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʟʘ ʧʝʨʠʦʜ ʩ 1 ʩʝʥʪʷʙʨʷ 2023 ʛ. ʜʦ 1 ʜʝʢʘʙʨʷ 2030 ʛ. 

ʚʜʚʦʝ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʳʙʨʦʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 2020 ʛʦʜʘ.  

ʉʠʩʪʝʤʘ ʢʚʦʪʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʦʙʦʛʦ ʧʦʨʷʜʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʫʯʝʪʦʤ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ 

ʧʦʜ ʮʝʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦʥʠʤʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʛʣʘʩʥʦ ʌɿ ʦʪ 26.07.2019  

ˉ195-ʌɿ [6].  

ɺ 2022 ʛ. ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʵʪʠʭ 

ʧʣʘʥʘʭ, ʨʘʟʤʝʱʝʥʘ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʦʝʢʪʥʳʤ ʦʬʠʩʦʤ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè [7]. ʆʙʦʙʱʝʥʥʳʝ ʮʝʣʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 12 ʛʦʨʦʜʦʚ-ʫʯʘʩʪʥʠʢʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʏʠʩʪʳʡ ʚʦʟʜʫʭè 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1.  
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Table 1. Target indicators of 12 participating cities of the Federal Clean Air Project 

 

ɻʦʨʦʜʘ 

ɼʦʣʷ ʚʳʙʨʦʩʦʚ (ʧʦ ʩʝʢʪʦʨʘʤ), % ʎʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 
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 ʆʙʲʝʤ ʚʘʣʦʚʳʭ 

ʚʳʙʨʦʩʦʚ, 

 ʪʳʩ. ʪʦʥʥ 

ʉʥʠʞʝʥʠʝ  

ʚʘʣʦʚʳʭ  

ʚʳʙʨʦʩʦʚ  

ʢ 2024 ʛ., 

ʚ 2017 ʚ 2024 
ʪʳʩ. 

ʪʦʥʥ 
% 

ɹʨʘʪʩʢ 64 14 13 9 128,84 99,50 29,34 22,77 

ʂʨʘʩʥʦʷʨʩʢ 64 14 13 9 140,76 111,82 28,94 20,56 

ʅʦʨʠʣʴʩʢ 64 14 13 9 1863,99 968,39 895,60 48,05 

ʅʦʚʦʢʫʟʥʝʮʢ 64 14 13 9 345,02 259,21 85,81 24,87 

ʏʠʪʘ 64 14 13 9 67,32 47,54 19,78 29,38 

ʏʝʣʷʙʠʥʩʢ 64 14 13 9 210,81 115,07 95,74 45,42 

ʄʘʛʥʠʪʦʛʦʨʩʢ 64 14 13 9 230,23 172,14 58,09 25,23 

ʃʠʧʝʮʢ 64 14 13 9 287,67 
277,46 

226,47*
)
 

10,21 

61,20*
)
 

3,55 

21,27*
)
 

ʄʝʜʥʦʛʦʨʩʢ 64 14 13 9 7,63 5,74 1,89 24,77 

ʅʠʞʥʠʡ ʊʘʛʠʣ 64 14 13 9 228,40 202,81 25,59 11,20 

ʆʤʩʢ 64 14 13 9 216,91 162,01 54,90 25,31 

ʏʝʨʝʧʦʚʝʮ 64 14 13 9 319,17 205,35 113,82 35,66 

 

ʇʨʠʤʝʯʘʥʠʝ: *) ʛʦʜ ʜʦʩʪʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ï 2026 ʛ. 
Note: *) the year of achievement of the indicators is 2026. 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 
ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 07.07.2022 ˉ 1852-ʨ [8] ʚ 

ʦʙʥʦʚʣʸʥʥʳʡ ʧʝʨʝʯʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʦʰʣʠ ʝʱʸ 29 
ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʩ ʚʳʩʦʢʠʤ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʤ 
ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ: ɸʙʘʢʘʥ, ɸʥʛʘʨʩʢ, ɸʩʪʨʘʭʘʥʴ, ɸʯʠʥʩʢ, 
ɹʘʨʥʘʫʣ, ɻʫʩʠʥʦʦʟʸʨʩʢ, ɿʠʤʘ, ʀʨʢʫʪʩʢ, ʀʩʢʠʪʠʤ, ʂʝʤʝʨʦʚʦ, ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-
ɸʤʫʨʝ, ʂʫʨʛʘʥ, ʃʝʩʦʩʠʙʠʨʩʢ, ʄʘʭʘʯʢʘʣʘ, ʂʳʟʳʣ, ʄʠʥʫʩʠʥʩʢ, ʅʦʚʦʯʝʨʢʘʩʩʢ, 
ʇʝʪʨʦʚʩʢ-ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʉʚʠʨʩʢ, ʉʝʣʝʥʛʠʥʩʢ, ʋʣʘʥ-ʋʜʵ, 
ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ, ʋʩʩʫʨʠʡʩʢ, ʏʝʛʜʦʤʳʥ, ʏʝʨʝʤʭʦʚʦ, ʏʝʨʥʦʛʦʨʩʢ, ʐʝʣʝʭʦʚ, 
ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʬʝʜʝʨʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʠʜʝʪ 
ʨʘʙʦʪʘ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 12 ʛʦʨʦʜʘʭ.  
ɺ ʢʘʞʜʦʤ ʛʦʨʦʜʝ ʧʨʦʚʝʜʝʥʳ ʩʚʦʜʥʳʝ ʨʘʩʯʝʪʳ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʫʪʚʝʨʞʜʝʥʳ 
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ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 
(ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʝʯʥʶ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʠʟ ʛʦʨʦʜʦʚ-
ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ, ʫʪʚʝʨʞʜʝʥʳ 
ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24 ʜʝʢʘʙʨʷ 2019 ʛ. ˉ 1792 [9]. ʉʦʛʣʘʩʥʦ 
ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ʘ) ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʜʦ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢ-

ʪʘ çʕʢʦʣʦʛʠʷè; 

ʙ) ʩʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʦʪ ʫʨʦʚʥʷ 2017 ʛʦʜʘ; 

ʚ) ʫʤʝʥʴʰʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝ-

ʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

ʛ) ʜʦʩʪʠʞʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʚʢʣʘʜʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʩʪʝʧʝʥʠ ʚʢʣʘʜʘ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ; 

ʜ) ʨʝʘʣʠʟʘʮʠʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʜʦʩʪʠʞʝ-

ʥʠʷ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦ-

ʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ɿɺ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ  

ʩʨʝʜʫ. 

ʆʙʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʦʪʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʯʝʪʳʨʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

1) ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ,  

2) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, 

3) ʧʣʘʥʠʨʦʚʦʯʥʳʝ, 

4) ʢʦʥʪʨʦʣʴʥʦ-ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ. 

ʉʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʤʝʥʴʰʝʥʠʝ 

ʚʨʝʜʘ, ʥʘʥʦʩʠʤʦʛʦ ʘʪʤʦʩʬʝʨʥʦʤʫ ʚʦʟʜʫʭʫ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʳʜʝ-

ʣʷʝʤʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʫʪʝʤ ʠʭ ʫʣʘʚʣʠʚʘʥʠʷ ʠʣʠ ʩʥʠ-

ʞʝʥʠʷ ʫʨʦʚʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ï ʧʨʠʤʝʥʝʥʠʝ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʠ ʛʘʟʦʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʇɻʋ) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʝʡ ʫʣʦʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɿɺ, 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʇɻʋ ʘʧʧʘʨʘʪʦʚ ʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ  

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʣʘʚʣʠʚʘʥʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦ-

ʩʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʫʧʣʦʪʥʝʥʠʷ ʛʘʟʦʦʪʚʦʜʷʱʝʛʦ ʪʨʘʢʪʘ ʠ ʠʩʪʦʯʥʠʢʦʚ ʚʳʜʝʣʝʥʠʷ 

ʛʘʟʦʚ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚʳʙʨʦʩʦʚ ɿɺ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʭ ʫʣʘʚʣʠʚʘʥʠʷ, 

ï ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ, ʚʳʙʨʘʩʳʚʘʶʱʠʭ ʟʘʛʨʷʟʥʝʥʥʳʝ ʛʘʟʳ ʚ ʘʪʤʦ-

ʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩ ʮʝʣʴʶ ʠʭ ʨʘʟʙʘʚʣʝʥʠʷ ʠʣʠ ʨʘʩʩʝʠʚʘʥʠʷ ʧʫʪʝʤ ʩʦʦʨʫʞʝʥʠʷ 
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ʜʳʤʦʚʳʭ ʪʨʫʙ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʚʳʩʦʪʳ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ ʧʨʠ ʵʪʦʤ ʥʝ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʇʨʠ ʫʪʠʣʠʟʘʮʠʠ ʫʣʦʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ ʜʚʘ ʚʠʜʘ ʵʬʬʝʢʪʘ: 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʦʠʪ ʚ ʩʥʠʞʝʥʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʦʟʥʠʢʘʝʪ ʙʣʘ-

ʛʦʜʘʨʷ ʫʪʠʣʠʟʘʮʠʠ ʫʣʦʚʣʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʊʘʢ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʥʦʡ  

ʢʠʩʣʦʪʳ ʠʟ ʚʳʩʦʢʦʩʝʨʥʠʩʪʳʭ ʛʘʟʦʚ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ  

ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʝʝ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ (ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʳ),  

ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʫʜʝʣʴ-

ʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʛʦʜʦʚʫʶ ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʯʠʩʪʢʠ, 

ʥʝʚʝʨʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʣʠʰʴ ʧʨʠʤʝʥʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ. ʂʘʢ ʦʪʤʝʯʘʣ ʧʨʦʬʝʩʩʦʨ ɺ. ʇ. ʎʳʤʙʘʣ1, çʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝʣʴ-

ʟʷ ʨʝʰʠʪʴ, ʧʨʠʩʪʨʘʠʚʘʷ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʢ ʩʪʘʨʳʤ ʘʛʨʝʛʘʪʘʤ ʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤè.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʥʴʰʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʠ ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʯʠʩʪʢʫ ʛʘʟʦʚ ʠʣʠ ʚʦ-

ʦʙʱʝ ʦʪ ʥʝʝ ʦʪʢʘʟʘʪʴʩʷ.  

ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ï ʩʦʟʜʘʥʠʝ ʥʝʧʨʝʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ï ʟʘʤʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʥʦʚʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʢʥʫʪʳʭ ʮʠʢʣʘʭ; 

ï ʟʘʤʝʥʘ ʤʝʩʪʥʳʭ ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʪʝʧʣʦ; 

ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʯʠʱʝʥʠʝ ʪʦʧʣʠʚʘ ʠ ʩʳʨʴʷ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ; 

ï ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, ʟʘʤʝʥʘ ʫʛʣʷ ʠ ʤʘʟʫʪʘ 

ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ; 

ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ, ʦʯʠʱʘʶʱʠʭ ʝʛʦ ʦʪ ʧʨʠ-

ʤʝʩʝʡ ʜʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

ï ʟʘʤʝʥʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʤʝʥʘ ʩʫʭʠʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʧʳʣʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʢʨʳʤʠ; 

ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨ. 

ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʚʷʟʘʥʳ ʩ ʤʝʩʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲ-

ʝʢʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆʅɺ). ʆʙʳʯʥʦ ʵʪʠ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʢʘʢ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʢʠʭ ʜʳʤʦʚʳʭ ʪʨʫʙ, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʫʤʝʥʴʰʝ-

ʥʠʶ ʚʳʙʨʦʩʦʚ ɿɺ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʥʦ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʠʭ ʥʝʛʘ-

ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪʳ ʦʩʦʙʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  

                                                           
1 ʎʳʤʙʘʣ ɺʘʣʝʥʪʠʥ ʇʘʚʣʦʚʠʯ (1933ï2021) ï ʧʨʦʬʝʩʩʦʨ ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 
ʈʌ, ʧʦʯʸʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʂʫʟʙʘʩʩʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ ʚʳʩʰʝʡ ʰʢʦʣʳ. 
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(ʞʠʣʘʷ ʟʦʥʘ, ʆʆʇʊ, ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʠ ʪ. ʧ.). ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʵʪʦʡ  

ʛʨʫʧʧʳ: 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʚʦʢʨʫʛ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ; 

ï ʧʨʘʚʠʣʴʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʘ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʤʝʩʪ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʦʚ; 

ï ʚʳʙʦʨ ʧʦʜ ʟʘʩʪʨʦʡʢʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʨʦʚʥʦʛʦ ʚʦʟʚʳ-

ʰʝʥʥʦʛʦ ʤʝʩʪʘ, ʭʦʨʦʰʦ ʧʨʦʜʫʚʘʝʤʦʛʦ ʚʝʪʨʘʤʠ; 

ï ʨʘʮʠʦʥʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʮʝʭʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʦʙʭʦʜ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

ï ʚʳʥʦʩ ʥʘʠʙʦʣʝʝ çʛʨʷʟʥʳʭè ʧʨʦʠʟʚʦʜʩʪʚ ʟʘ ʯʝʨʪʫ ʛʦʨʦʜʘ;  

ï ʦʟʝʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ  

ʠ ʜʨ. 

ʂʦʥʪʨʦʣʴʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʙʣʶ-

ʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣɹ ʩʪʚʘ ʚ ʯʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʈʦʩʧʨʠ-

ʨʦʜʥʘʜʟʦʨʘ ʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʡʜʝʥʳ ʧʝʨʚʳʝ ʵʪʘʧʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʈʦʩʧʦʪʨʝʙʥʘ-

ʜʟʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʜ-

ʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʦʨʠʪʝʪ-

ʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʚʩʝʭ 12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʉʦʛʣʘʩʥʦ ʌɿ ʦʪ 26.07.2019 ˉ 195-ʌɿ [6], ʢ ʧʨʠʦʨʠʪʝʪʥʳʤ ʦʪʥʝʩʝʥʳ ɿɺ, ʚʳʙʨʦ-

ʩʳ ʢʦʪʦʨʳʭ ʚʣʠʷʶʪ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 10.01.2002 ˉ7-

ʌɿ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʜʘʣʝʝ ï ʌɿ ʦʪ 10.01.2002 ˉ 7-ʌɿ) [10], 

çʨʫʢʦʚʦʜʩʪʚʦ, ʩʦʙʩʪʚʝʥʥʠʢʠ ʢʚʦʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʩ ʫʯʝʪʦʤ ʚʳʙʨʦʩʦʚ, ʚʳʷʚ-

ʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩ ʫʢʘʟʘʥʠʝʤ ʩʨʦ-

ʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʧʨʝʜʝʣʷʶʪ ʩʫʤʤʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷè. 

ʉʚʦʜʥʳʝ ʨʘʩʯʝʪʳ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ, ʧʨʦʚʝʜʝʥʥʳʝ ʜʣʷ 12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦ-

ʚʘʥʠʶ, ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ ʢʚʦʪʠʨʫʝ-

ʤʳʝ ʦʙʲʝʢʪʳ ʵʪʠʭ ʛʦʨʦʜʦʚ. ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʩʚʝʜʝʥʠʷ  

ʦ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʢʘʞʜʦʛʦ ʠʟ 

12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 2 ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʛʦʨʦʜʘ, ʚʥʝʩʝʥʥʳʝ ʚ ʧʝ-

ʨʝʯʝʥʴ 12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ, ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʘʤ ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʥʠʭ ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. ʇʦʵʪʦʤʫ, ʜʘʞʝ  

ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʚʦʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚ ʵʪʠʭ ʛʦʨʦʜʘʭ ʥʝʚʝʣʠʢʦ, 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʤʝʩʪʘʭ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʠ 

ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ.  
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ʊʘʙʣʠʮʘ 2. ʇʝʨʝʯʝʥʴ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ 12 ʛʦʨʦ-
ʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ. 
 

Table 2. List of priority pollutants for the territories of 12 cities participating in the experiment 
on emission quotas. 

Ѕ 
ͨ ͨ
˴ͦ͒ 
-͍͍ ͊

˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͎͊ͪ͘Ύͤ͘ΎΌ΅͔͎ͦ  
͍͔΅͔͍ͫͭ͊ 

˴͊ͫͫ͡ 
ͦͨ͊ͫ-
͙ͤͦͫͭ 

-͍͍ ͊

˽͔͔ͪ;͔ͤΈ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͎͊ͪ͘Ύͤ͘ΎΌ΅͙ͻ ͍͔΅͔͍ͫͭ ͨͦ ͎ͦͪͦ͒͊ͣϝ 

ˣ
ͪ
͊
ͭ
ͫ
͟

 

˴
ͪ
͊
ͫ
ͤ
ͦ
Ύ
ͪ

ͫ
 ͟

˶
͙
ͨ
͔
ͼ
͟

 

˸
͊
͎
ͤ
͙
ͭ
ͦ
͎
ͦ
ͪ
ͫ
͟

 

˸
͔
͒
ͤ
ͦ
͎
ͦ
ͪ
ͫ
͟

 

˹
͙
͗
ͤ
͙
͚
 
́
͊
͎
͙
͡

 

˹
ͦ
͍
ͦ
͟
ͯ
͘
ͤ
͔
ͼ
͟

 

˹
ͦ
ͪ
͙
͡
Έ
ͫ
͟

 

˻
ͣ
ͫ
͟

 

̉
͔
͡
Ύ
͋
͙
ͤ
ͫ
͟

 

̉
͔
ͪ
͔
ͨ
ͦ
͍
͔
ͼ

 

̉
͙
ͭ
͊

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 0101 
͙͒ˢ͡Ό͙͙͚ͣͤ ͙͙ͭͪͦͫ͒͟ ό͍ ͔͔ͨͪͫ;͔͔ͭΣ  
ͤ͊ ͊͡Ό͙͙͚ͣͤύ ώˢƭіhїϐ 

2   ˨  ͊ ˨  ͊      ˨  ͊   

2 0110 ͒ ͙ˤ͙͚͊ͤ͊͒ ͔͙ͨͤͭͦͫ͒͟ όͨ·͡Έύ [hљ±іϐ 1      ˨  ͊       

3 0123 
͙͒ˬ͔͔ͦ͘͡ ͙͙ͭͪͦͫ͒͟ ό͔͔͗͊͘͡ ͙ͦͫ͒͟ύ  
ό͍ ͔͔ͨͪͫ;͔͔ͭΣ ͤ͊ ͔͔͗ͦ͘͡ύ ώC͔іhїΣ CŜhϐ  

3   ˨  ͊ ˨  ͊  ˨  ͊    ˨  ͊ ˨  ͊  

4 0133 
˴͙͚͊͒ͣ ͙ͦͫ͒͟ ό͍ ͔͔ͨͪͫΣ ͤ͊ ͙͚͊͒ͣ͟ύ 
[CdO] 

1          ˨  ͊   

5 0143 
˸͎͔͊ͪ͊ͤͼ ͙ ͔͎ͦ ͔͙͔͙ͫͦ͒ͤͤΎ ό͍ ͔͔ͨͪͫ;͔π
͔ͭ ͤ͊ ͎͔ͣ͊ͪ͊ͤͼ όIV) ͦ ͙ͫ͒͟ύ ώMn] 

2  ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊   ˨  ͊ ˨  ͊  

6 0146 ˸ ͔͒Έ ͙ͦͫ͒͟ ό͍ ͔͔ͨͪͫ;͔͔ͭ ͤ͊ ͔ͣ͒Έύ ώCuO] 2   ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊  ˨  ͊   

7 0150 ˹ ͙͚͊ͭͪ ͎͙͙͒ͪͦͫ͒͟ [NaOH] ς  ˨  ͊        ˨  ͊  ˨  ͊

8 0164 ˹ ͙͔͟͡Έ ͙ͦͫ͒͟ ό͍ ͔ͨͪͫ;Σ ͤ͊ ͙͔ͤ͟͡Έύ ώNiO] 2  ˨  ͊ ˨  ͊ ˨  ͊    ˨  ͊  ˨  ͊ ˨  ͊  

9 0166 ˹ ͙͔͟͡Έ ͫͯ͡Έͺ͊ͭ ό͍ ͔ͨͪΣͤ͊ ͙͔ͤ͟͡Έύ ώbƛ{hј 1        ˨  ͊     

10 0183 ˾ ͭͯͭΈ [Hg] 1          ˨  ͊   

11 0184 
˿͍͙͔ͤͼ ͙ ͔͎ͦ ͔͎͙ͤͦͪ͊ͤ;͔͙͔ͫ͟ ͔ͫͦ͒Φ  
ό͍ ͔͔ͨͪͫ;͔͔ͭΣ ͤ͊ ͍͙͔ͫͤͼύ ώb˾] 

1     ˨  ͊   ˨  ͊  ˨  ͊   

12 0203 
̆ͪͦͣ ό͍ ͔͔ͨͪͫ;Σ ͤ͊ ͻͪͦͣ͊ όVIύ ͙ͦͫ͒͟ύ 
[Cr

+6
 

1 ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨͊  ˨  ͊  

13 0205 ̇ ͙ͤ͟ ͫͯ͡Έͺ͊ͭ ό͍ ͔͔ͨͪͫ;Σ ͤ͊ ͼ͙ͤ͟ύ ώ½ƴ{јϐ 2          ˨  ͊   

14 0301 s ͦͭ͘ ͙͙͒ͦͫ͒͟ [bhі] 3 ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊

15 0303 s ͙ͣͣ͊͟ [bIї] 4    ˨  ͊   ˨  ͊      

16 0304 s ͦͭ͘ όII) ͦ ͙ͫ͒͟ [NO] 3 ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊  ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊

17 0314 s ͙ͪͫͤ [AǎIї] 2          ˨  ͊   

18 0322 ˿ ͔ͪͤ͊Ύ ͙ͫͦͭ͊͟͡ όͨͦ ͔͔ͣͦͯ͟͡͡Σ H2SO4)  2     ˨  ͊   ˨  ͊  ˨  ͊ ˨  ͊  

19 0325 
˸·΄ΈΎ͟Σ ͔͎͙ͤͦͪ͊ͤ;͔͙͔ͫ͟ ͔͙͔ͫͦ͒ͤͤΦ 
[As] 

1     ˨  ͊     ˨  ͊   

20 0328 ̂ ͎͔ͪͦ͒͡ ώ˿ϐ 3 ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊  ˨  ͊   ˨  ͊

21 0330 ˿ ͔ͪ͊ ͙͙͒ͦͫ͒͟ ώ{hіϐ 3 ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊

22 0333 ˨ ͙͎͙͒ͪͦͫͯ͡Έͺ͙͒ [Iі{] 2   ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊

23 0337 ̂ ͎͔ͪͦ͒͊͡ ͙ͦͫ͒͟ [˿ ]˻ 4    ˨  ͊  ˨  ͊  ˨  ͊  ˨  ͊  ˨  ͊

24 0342 
͙̅ͭͦͪͫͭ·͔ ͎͊ͦͦ͋ͪ͊ͤ͘͘·͔ ͔͙͔͙ͫͦ͒ͤͤΎ  
ό͍ ͔͔ͨͪͫ;͔͔ͭ ͤ͊ ͺͭͦͪύ ώFH] 

2 ˨  ͊ ˨  ͊           

25 0344 
͙̅ͭͦͪͫͭ·͔ ͔͎͙ͤͦͪ͊ͤ;͔͙͔ͫ͟ ͨͦ͡ͻͦ 
͍͙ͪ͊ͫͭͦͪͣ·͔ ώˢƭCїΣ /ŀCΣ bŀї!ƭCњϐ) 

2 ˨  ͊            

26 0349 ̆ ͦͪ͡ [/ƭі] 2 ˨  ͊            

27 0378 ̆ ͦͪ͡ ͙͙͒ͦͫ͒͟ [/ƭhі] ς ˨  ͊            

28 0415 
˿͔ͣͫΈ ͔͔ͨͪ͒͡Έͤ·ͻ ͎͔͍͍ͯͦ͒ͦͪͦ͒ͦ͡  

1˿ 4˹- 5˿ 1˹2 
4          ˨  ͊   

29 0602 x ͔ͤͦ͘͡ [C6H6] 2 ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊

30 0616 
˨͙͔͙͔ͣͭ͋ͤͦ͘͡͡ ό͔ͫͣͫΈ ͦ-Σ ͣ-Σ ͨ- ͙ ͔ͦͣ͘π
͍ͪͦύ ώ/ќIѕє] 

3   ˨  ͊       ˨  ͊   

31 0703 x ͔ͤ͘ό͊ύ͙͔ͨͪͤ ώ/ієIѕі] 1 ˨  ͊ ˨  ͊  ˨  ͊  ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊

32 0708 ˹ ͊ͺ͙ͭ͊ͤ͡ [/ѕєIќ] 4   ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊    ˨  ͊  

33 0882 ́ ͔ͭͪ͊ͻͦͪ͡Ή͙͔ͭͤ͡ [/і/ƭј] 2   ˨  ͊         ˨  ͊
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

34 0902 ́ ͙ͪͻͦͪ͡Ή͙͔ͭͤ͡ [/іI/ƭї] 3          ˨  ͊   

35 1014 ˥ ͙͙͔͒ͪͦͫ͋ͤͦ͘͟͡ [/њIњhі] ς    ˨  ͊      ˨  ͊   

36 1077 ̇ ͙͎͔ͦͫ͊ͤͦ͟͟͡͡ [/њIѕіh] 3   ˨  ͊          

37 1217 
˨͙͙͔ͦͭ͋ͤͦ͘͟͡͡-1,2-͙͒͊ͪ͋ͦͤ͊ͭ͟ 
[/іјIїќhј 

ς      ˨  ͊       

38 1301 ˽ ͪͦͨ-2-͔ͤ-1-͊͡Έ ώ/їIјh] 2  ˨  ͊ ˨  ͊   ˨  ͊    ˨  ͊  ˨  ͊

39 1325 ̅ ͦͪͣ͊͡Έ͔͎͙͒͒ [/Iіh] 2  ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊    ˨  ͊ ˨  ͊

40 2001 ˽ ͪͦͨ-2-͔͙͙ͤͤͭͪ͡ ώ/їIїb] 2   ˨  ͊          

41 2732 ˴ ͔͙ͪͦͫͤ ς   ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊  

42 2750 ˿ ͦ͡Έ͍͔ͤͭ ͤ͊ͺͭ͊ ς          ˨  ͊   

43 2754 
ˢ͊ͤ͟͡· ˿мн-19 ό͍ ͔͔ͨͪͫ;͔͔ͭ ͤ͊ ˿ύ  
[/ѕі-ѕњIіњ-јє] 

4          ˨  ͊   

44 2902 ʕ ͍͔͘΄͔ͤͤ·͔ ͍͔΅͔͍ͫͭ͊ 3 ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊ ˨  ͊  ˨  ͊  ˨  ͊  ˨  ͊

45 2907 
˽·͡Έ ͔͎͙ͤͦͪ͊ͤ;͔ͫ͊͟ΎΣ ͔͙͔ͫͦ͒ͪ͗͊ͤ 
͍͙͙͒ͯͦͫ͟ ͔͙ͪͣͤ͟Ύ ͔͔͋ͦ͡ тл҈ 

3   ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊   

46 2908 
˽·͡Έ ͔͎͙ͤͦͪ͊ͤ;͔ͫ͊͟ΎΣ ͔͙͔ͫͦ͒ͪ͗͊ͤ 
͍͙͙͒ͯͦͫ͟ ͔͙ͪͣͤ͟Ύ тл-20% 

3 ˨  ͊ ˨  ͊  ˨  ͊ ˨  ͊     ˨  ͊ ˨  ͊ ˨  ͊

47 2909 
˽·͡Έ ͔͎͙ͤͦͪ͊ͤ;͔ͫ͊͟ΎΣ ͔͙͔ͫͦ͒ͪ͗͊ͤ 
͍͙͙͒ͯͦͫ͟ ͔͙ͪͣͤ͟Ύ ͔͔͔ͣͤ нл҈ 

3 ˨  ͊ ˨  ͊ ˨  ͊   ˨  ͊    ˨  ͊ ˨  ͊  

48 2926 
͎̂ͦ͡Έͤ͊Ύ ͦ͊͘͡ ͔ͭͨͦ͡Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙͚ 
όͫ ͫͦ͒Σ ͙͙ͦͫ͟ ͊͟͡Έͼ͙Ύ ор-пр҈Σ ͙͔͒ͫͨͪͫ-
ͤͦͫͭΈΌ ͒ͦ о ͣͣ͟ ͙ ͙͔ͤ͗ ͔ͤ ͔͔͔ͣͤ фт҈ύ 

2          ˨  ͊   

49 2930 ˽ ·͡Έ ͙͍͊͋ͪ͊ͤ͊͘Ύ ς     ˨  ͊     ˨  ͊   

50 2931 
˽·͡Έ ͔͔͊ͫ͋ͫͭͦͫͦ͒ͪ͗͊΅͊Ύ όͫ ͫͦ͒Σ ͻ͙ͪͦ͘π
͙͔ͭ͊ͫ͋ͫͭ͊͡ ͒ͦ мл҈ύ όͨͦ ͔͊ͫ͋ͫͭͯύ 

1    ˨  ͊      ˨  ͊   

51 2934 ˽ ·͡Έ ͙͍͊ͣͤͦͨ͊ͫͭͦ͡ ς     ˨  ͊        

52 2936 ˽ ·͡Έ ͔͍͔͒ͪͫͤ͊Ύ ς ˨  ͊           ˨  ͊

53 2937 ˽ ·͡Έ ͔͍ͪͤͦ͊͘Ύ 3            ˨  ͊

54 3714 

˭ͦ͊͡ ͎͔͚ͯ͡ ˽͍͎ͦ͒ͣͦͫͦͤͦͦ͟Σ ˽͔;͔͎ͪͫͦͦ͟Σ 
˴͔ͯͤ͘ͼ͎ͦͦ͟Σ ˨͔ͦͤͼ͎ͦͦ͟Σ ͙͎̏͋͊ͫͭͯͫͦͦ͘͟͟Σ 
͙ͣ͊ͪ͟ ˣм ˣ͔͍͎͊͋͊ͫͦͦ͟ ͙ ́Ό͡Έ͎͎͊ͤͫͦͦ͟ 
͔͔͙͚ͣͫͭͦͪͦ͗͒ͤ όͫ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ Si˻ 2 
͍ͫ·΄͔ нл ͒ͦ тл҈ύ 

ς       ˨  ͊  ˨  ͊   ˨  ͊

55 3748 
˿͙ͣͦͫͭ͡·͔ ͍͔΅͔͍ͫͭ͊ ό͍͎ͦͦͤ͘· ͔ͨ͊͟ύ ͍ 
͍͔ͫͦͫͭ͊ Ή͔͙͚ͭͪͦͤͦ͘͟͡͡ ͨ·͙͡ ͍·͍͋ͪͦͫͦ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͊͡Ό͙͙ͣͤΎ 

1 ˨  ͊            

56 2953 
˽·͡Έ ͺ͔͍ͤͦͨ͊ͫͭͦ͡ ͔ͪͦ͘͡Έ͎ͤͦͦ ͙ͭͨ͊  
ό̏н-330-лнΤ̂н-301-07) 

ς     ˨  ͊        

˴ͦ͡-͍ͦ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͎͊ͪ͘Ύͤ͘ΎΌ΅͙ͻ ͍͔΅͔͍ͫͭ   16 15 22 23 13 21 14 11 10 36 16 17 

˴ͦ͡-͍ͦ ͍͙͔ͦͭͪͯͣ͟·ͻ ͦ͋Ά͔͍ͭͦ͟  37 33 37 30 10 32 26 7 145 71 21 38 
 

ʇʨʠʤʝʯʘʥʠʷ:  
ɼʘ ï ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʧʠʩʢʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦ ʛʦʨʦʜʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ:  

  ɼʘ ï ʚʝʱʝʩʪʚʦ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʇɼʂ,  ɼʘ  ï ʚʝʱʝʩʪʚʦ, ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʧʨʝʚʳ-

ʰʘʚʰʝʝ ʇɼʂ. 
Notes:  
Yes ï pollutants included in the priority lists by city, including:               ï a substance that 
does not exceed the MPC,               ï  a substance that exceeded the MPC in previous years. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʧʝʨʚʳʭ ʠʩʧʦʣʴʟʫʶʪ ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ (ʪʦʥʥ ʚ ʛʦʜ ï ʪ/ʛʦʜ), ʤʘʢʩʠʤʘʣʴʥʳʝ 
ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ (ʛʨʘʤʤ ʚ ʩʝʢʫʥʜʫ ï ʛ/ʩ), ʘ ʪʘʢʞʝ ʫʜʝʣʴʥʳʝ ʚʳʙʨʦʩʳ, ʦʪʥʝʩʝʥ-
ʥʳʝ ʢ ʝʜʠʥʠʮʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʪ/ʝʜ.) ʠʣʠ ʢ ʝʜʠʥʠʮʝ ʨʘʩʭʦʜʫʝʤʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ, ʪʦʧʣʠʚʘ, ʵʥʝʨʛʠʠ.  

Yes 

Yes 
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ʂ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʙʨʦʩʦʚ ʦʪʥʦʩʷʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʤʧʦ-

ʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʟʘ 2020 ʛ., ʠʟ 16,925 ʤʣʥ ʪʦʥʥ ɿɺ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʠʣʠ 

ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʩʦʩʪʘʚʠʣʠ ʚʳʙʨʦʩʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʛʨʷʟʥʠ-

ʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ (ʤʣʥ ʪʦʥʥ): ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ï 1,567; ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʞʠʜʢʠʝ 

ʚʝʱʝʩʪʚʘ ï 15,358, ʠʟ ʥʠʭ ʦʩʦʙʦ ʚʳʜʝʣʷʶʪ ʜʠʦʢʩʠʜ ʩʝʨʳ ï 3,594, ʦʢʩʠʜʳ ʘʟʦʪʘ 

(ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ NO2) ï 1,261, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ï 4,817, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦ-

ʝʜʠʥʝʥʠʷ (ʃʆʉ) ï 1,261, ʧʨʦʯʠʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ï 4,425 [11].  

ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʨʠʘʣʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʮʝʥʢʫ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʳʙʨʦʩʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ I ʢʣʘʩʩʘ ʦʧʘʩʥʦ-

ʩʪʠ, ʘ ʠʤʝʥʥʦ: ʨʪʫʪʠ (ʤʝʪʘʣʣʠʯʝʩʢʦʡ), ʩʚʠʥʮʘ ʠ ʝʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʚʠʥʝʮ), ʭʨʦʤʘ 6-ʚʘʣʝʥʪʥʦʛʦ, ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ (3,4-ʙʝʥʟʧʠʨʝʥ),  

ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚ II ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ï ʤʘʨʛʘʥʮʘ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ, ʤʝʜʠ ʦʢʩʠʜʘ, 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʬʝʥʦʣʘ, ʬʪʦʨʠʩʪʳʭ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʈʘʩʯʝʪʳ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦ-

ʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʢʚʦʪʠʨʫʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʵʪʠʭ ʛʦʨʦʜʦʚ, ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ 

ʧʝʨʝʯʝʥʴ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʪʘʙʣ. 2, ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʦʨʠʪʝʪʥʳʭ ɿɺ ʧʦ ʛʦʨʦʜʘʤ ï ʫʯʘʩʪʥʠʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʦ ʦʪ 10 ʜʦ 22 ʠʥʛʨʝʜʠʝʥʪʦʚ. 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ɿɺ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʦʡ ʚʳʙʨʦʩʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʣʠʙʦ ʤʘʩʩʦʚʳʤʠ ʜʦʣʷʤʠ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ɿɺ, 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʦʛʨʘʥʠʯʝʥʥʫʶ ʛʨʫʧʧʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʘʨʢʝʨʥʳʭ ʚʝʱʝʩʪʚè, ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʢʣʘʜʳ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʦʚ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʥʝʚʝʣʠʢʘ,  

ʘ ʫʨʦʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʌɻɹʋ ɺʅʀʀ çʕʢʦʣʦʛʠʷè ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

[12, 13, 14], ʧʦʟʚʦʣʠʣʠ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʳ-

ʙʨʦʩʦʚ ɿɺ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʤʝʪʘʣʣʫʨʛʠʷ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʫʯʝʪʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʳʙʨʦʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʫʯʝʪʦʤ ʪʦʢʩʠʯʥʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʚʳʙʨʦʩʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ-

ʚʝʜʝʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫ-
ʭʘ ʄʇʨ, (ʇʨ.ʪ/ʛʦʜ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʧʨʠʚʝʜʝʥʥʳʭ 

ʤʘʩʩ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʩʤʝʩʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʄʇʨ.i, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʨʠ-

ʚʝʜʝʥʥʳʭ ʪʦʥʥʘʭ (ʇʨ.ʪ) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʛʦʜ 

(ʇʨ.ʪ/ʛʦʜ): 

ä
=

=

=
ni

i

iʄʄ
1

 ʇʨ.ʇʨ. , ʇʨ.ʪ/ʛʦʜ, (1) 

ʛʜʝ n ï ʯʠʩʣʦ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʄʇʨ.i ï ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ 
i-ʪʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʚʳʙʨʦʩʘ, ʇʨ.ʪ/ʛʦʜ. 
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ʇʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ i-ʪʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʦʛʦ ʚʳʙʨʦʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

     iʇʨi ʂMʄ .ʇʨ.i Ö= , ʇʨ.ʪ/ʛʦʜ, (2) 

ʛʜʝ ʄi ï ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʪ/ʛʦʜ;  

ʂʇʨ.i ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝ-

ʨʳ i-ʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʦʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝ-

ʨʳ i-ʤ ʚʝʱʝʩʪʚʦʤ, ʧʦʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʝʛʦ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʝʥʴʰʝ ʠʣʠ ʙʦʣʴʰʝ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʱʝ-

ʩʪʚʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 

iʉʉʋʉʉiʇʨ ʇɼʂʇɼʂʂ ... = , (3) 

ʛʜʝ ʇɼʂʉʉ.ʋ ï ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʇɼʂ ʫʩʣʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʛ/ʤ
3; ʇɼʂʉʉ.i ï ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʘʷ ʇɼʂ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʤʛ/ʤ3. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʘ ʜʦʧʫ-

ʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

(ʇɼʂʉʉ). ɽʩʣʠ ʞʝ ʜʣʷ ʚʝʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʤʘʢ-

ʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂʄʈ) ʠʣʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʙʝʟʦʧʘʩʥʳʡ 

ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ (ʆɹʋɺ), ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʇɼʂʉʉ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠ-

ʥʫ 0,1Ŀʇɼʂʄʈ ʠʣʠ 0,1Ŀʆɹʋɺ. ɺ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʇɼʂʉʉ ʋ ʫʩʣʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʜʠʦʢʩʠʜʘ 

ʩʝʨʳ, ʨʘʚʥʳʡ 0,05 ʤʛ/ʤ3, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ (ʀɿɸ) [15, 16]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʚʤʝʩʪʦ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ï ʚʘʣʦʚʦʛʦ 

ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʄ (ʪ/ʛʦʜ) ï ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʠʚʝʜʝʥʥʳʡ 

ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ ʄʇʨ, (ʇʨ.ʪ/ʛʦʜ), ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ 

(1), (2) ʠ (3) ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʝʩʪʴ ʘʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚʩʝʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʚʳʙʨʦʩʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʘ ʂʇʨ., ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʄʇʨ. (ʇʨ.ʪ/ʛʦʜ) ʢ ʚʝʣʠʯʠʥʝ ʚʘ-

ʣʦʚʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʦʙʲʝʢʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʄ (ʪ/ʛʦʜ): 

ʂʇʨ = ʄʇʨ/ʄ. (4) 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚʤʝʩʪʦ ʚʘʣʦʚʳʭ ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ, ʢʛ/ʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ 

ʬʦʨʤʫʣʝ (4) ʚʤʝʩʪʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʝʣʴʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ, ʠʤʝʶ-

ʱʠʡ ʨʘʟʤʝʨʥʦʩʪʴ ʇʨ.ʢʛ/ʪ. ʇʨʠʤʝʥʝʥʠʝ ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʨʠ ʦʮʝʥʢʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 
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ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʤʝʨʦʚ ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʥʦʛʦʢʦʤ-
ʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʥʳʥʝ 
ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè) ï ʢʦʤʙʠʥʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʳʡ ʚʳʩʦ-
ʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦʣʥʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʮʠʢ-
ʣʘ, ʚʳʙʨʦʩʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʅʠʞ-
ʥʝʤ ʊʘʛʠʣʝ, ʦʜʥʦʤ ʠʟ 12 ʛʦʨʦʜʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 
ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʦʚʦʜʠʤʦʛʦ 
ʩʣʫʞʙʘʤʠ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʅʠʞʥʠʡ ʊʘʛʠʣ ʦʪʥʦʩʠʪʩʷ ʢ ʛʦʨʦʜʘʤ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ [17]. ɺ ʚʳʙʨʦʩʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦʛʦ ʛʦʨʦʜʘ, 
ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʪʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ɿɺ, ʘ ʠʤʝʥʥʦ: ʬʦʨʤʘʣʴʜʝʛʠʜ, 
ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʜʠʦʢʩʠʜ ʘʟʦʪʘ, ʦʢʩʠʜ ʘʟʦʪʘ, ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʤʝʩʴʶ ʚʟʚʝ-
ʰʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʵʪʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʚʳʙʨʦʩʘʭ  
ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè ʥʝʚʝʣʠʢʘ ʠ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʈʦʩʩʪʘʪʘ, ʥʘʯʠʥʘʷ  
ʩ 2008 ʛ. [11] ʚʳʙʨʦʩʳ ʩʦʩʪʘʚʣʷʝʪ: ʬʦʨʤʘʣʴʜʝʛʠʜ ï 0,677 ʛ/ʛʦʜ (0,001 %  
ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ), ʙʝʥʟ(ʘ)ʧʠʨʝʥ ï 0,073 (8,1Ŀ10-5 %), ʜʠʦʢʩʠʜ ʘʟʦʪʘ ï 
8463,039 (9,447 %), ʦʢʩʠʜ ʘʟʦʪʘ ï 3808,022 (4,251 %). ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ  
ʚʳʙʨʦʩʦʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ï 
10988,178 ʪ/ʛʦʜ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 12,27 % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ʢʦʤʙʠʥʘʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 
ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ 
ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʝʞʝʛʦʜʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʙʦʨʥʠʢʘʭ ʈʦʩ-
ʩʪʘʪʘ ʩ 2008 ʛ. [11] ʠ ʩʪʘʪʴʝ [13]. ɺ ʮʝʣʦʤ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʧʨʠʷ-
ʪʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʳʙʨʘʩʳʚʘʝʪʩʷ (ʧʦʩʣʝ ʦʯʠʩʪʢʠ) ʙʦʣʝʝ 100 ʥʘʠʤʝʥʦ-
ʚʘʥʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 89,6 ʪʳʩ. ʪ/ʛʦʜ, ʘ ʨʘʩʩʯʠʪʘʥʥʳʝ ʚʝʣʠ-
ʯʠʥʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʢʣʘʜ ʦʪ-
ʜʝʣʴʥʳʭ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʠ ʢʦʤʙʠ-
ʥʘʪʫ ʚ ʮʝʣʦʤ, ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʤʘʩʩʦʚʳʭ ʠ ʩʦʩʪʘʚʠʣ 44,1 ʪr ʩ. 
ʇʨ.ʪ/ʛʦʜ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚ ʮʝʣʦʤ 
ʧʦ ʢʦʤʙʠʥʘʪʫ ʦʢʘʟʘʣʩʷ ʥʝʚʳʩʦʢʠʤ ʠ ʩʦʩʪʘʚʠʣ ʂʇʨ = 0,492, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
ʥʘʣʠʯʠʝʤ ʚ ʚʳʙʨʦʩʘʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʦʪʦʢʩʠʯʥʦʛʦ ʫʛʣʝʨʦʜʘ ʦʢʩʠ-
ʜʘ (ʉʆ) ʠ ʩʥʠʞʝʥʠʝʤ ʜʦʣʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʵʬ-
ʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. ɼʦʣʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ 
ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʳʙʨʦʩʘʭ ʚ ʤʠʟʝʨʥʳʭ ʜʦʣʷʭ, ʩ ʫʯʝʪʦʤ ʠʭ ʥʝʛʘ-
ʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʝ ʟʘʤʝʪʥʦ ʚʦʟ-
ʨʦʩʣʠ. ʊʘʢ, ʚ ʦʙʱʝʤ ʚʳʙʨʦʩʝ ʢʦʤʙʠʥʘʪʘ, ʜʦʣʷ ʚʦʜʦʨʦʜʘ ʮʠʘʥʠʩʪʦʛʦ ʦʪ 0,23 % 
(ʧʦ ʤʘʩʩʝ) ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 2,34 % (ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʝ), ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʦʪ 
8,1Ŀ10-5 % (ʧʦ ʤʘʩʩʝ) ʜʦ 8,281 % (ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʝ), ʥʘʬʪʘʣʠʥʘ ʦʪ 0,073 % 
(ʧʦ ʤʘʩʩʝ) ʜʦ 10,6 % (ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʝ) [13]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳ-
ʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʚʩʝʤʫ ʢʦʤʙʠʥʘʪʫ ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè ʠ ʨʘʩ-
ʩʯʠʪʘʥʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʚʝʜʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʦ ʦʩʥʦʚʥʳʤ 
ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʘʙʦʪʳ 
ʧʨʝʜʧʨʠʷʪʠʷ ʚ 2008 ʛ. [11,13, 14].  

ʂʘʢ ʚʠʜʠʤ, ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳ ʚʳʙʨʦʩʳ ʩʪʘʣʝʧʣʘ-
ʚʠʣʴʥʦʛʦ ʠ ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʣʠ-
ʯʠʝʤ ʚ ʚʳʙʨʦʩʘʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ. ɺʳʙʨʦʩʳ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʮʝʭʘ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1, 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʂʇʨ. = 0,242, ʯʪʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʤʘʨʪʝʥʦʚʩʢʦʛʦ ʮʝʭʘ 
(ʂʇʨ.= 0,614). ʊʘʢʘʷ ʨʘʟʥʠʮʘ ʦʙʲʷʩʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʚʳʙʨʦʩʘʭ ʧʳʣʠ ʤʘʨʪʝ-
ʥʦʚʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 
(ʣʝʛʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ) ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʦʥʚʝʨʪʝʨʥʦʤ ʮʝʭʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʦʡ ʛʘʟʦʚ ʦʪ ʧʳʣʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ  
ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè (ʧʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ ʚ 2008 ʛ.). 

Figure 1. Structure of emissions of pollutants into the atmospheric air according to the main 
divisions of JSC EVRAZ NTMK (according to the data of work in 2008). 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 
ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ 2020 ʛʦʜ  [11, 13] ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʆɸʆ çɽɺʈɸɿ  
ʅʊʄʂè ʧʦʩʣʝ 2008 ʛʦʜʘ.  ʂʦʤʧʣʝʢʩ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟ ʢʦ-
ʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʠʣʩʷ ʦʪʢʘʟ ʦʪ ʤʘʨʪʝʥʦʚʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʚ 
ʧʦʣʴʟʫ ʢʦʥʚʝʨʪʝʨʥʦʛʦ, ʧʨʠʚʝʣ ʢ ʩʥʠʞʝʥʠʶ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʩ 89,6 ʪ/ʛʦʜ ʚ 2008 ʛ. ʜʦ 65,1 ʪʳʩ. ʪ/ʛʦʜ ʚ 2020 ʛ.  ʇʨʠ 
ʵʪʦʤ ʧʨʦʠʟʦʰʣʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʚʘʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ, ʥʦ ʠ, ʢʘʢ 
ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʠʩʴ ʧʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʚʳ-
ʙʨʦʩʦʚ, ʪʦ ʝʩʪʴ ʫʤʝʥʴʰʠʣʦʩʴ ʦʙʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ 
ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ.  
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ʆʪʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʛʦ, ʯʝʤ ʢʦʥʚʝʨʪʝʨʥʳʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ, ʥʝ 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳ-
ʙʨʦʩʦʚ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ 
ʚʢʣʘʜʘ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʦʚ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [12ï15, 18] ʜʘʥʥʳʝ ʦ ʩʦʩʪʘ-
ʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʜʫʛʦʚʳʭ ʩʪʘʣʝ-
ʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ (ɼʉʇ), ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʆʙʦʙʱʝʥʥʳʝ 
ʜʘʥʥʳʝ ʧʦ ʫʜʝʣʴʥʳʤ ʤʘʩʩʦʚʳʤ ʠ ʫʜʝʣʴʥʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʙʨʦʩʦʚ 
ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3. ʆʙʦʙʱʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʳʭ ʤʘʩʩʦʚʳʭ ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʩʩʦʚʳʭ 
ʚʳʙʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ. 
 

Table 3. Generalized indicators of specific mass and reduced mass emissions of modern 
large-tonnage chipboard. 
 

ˉ 

ʧ/ʧ 

ɿʘʛʨʷʟʥʷʶʱʝʝ  

ʚʝʱʝʩʪʚʦ * 

ɺʳʙʨʦʩʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ɼʉʇ 
ɺʳʙʨʦʩʳ ɼʉʇ ** 

ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʚ ʇɻʋ 

ʋʜʝʣʴʥʳʝ  

ʤʘʩʩʦʚʳʝ  

ʚʳʙʨʦʩʳ 

ʇʨʠʚʝʜʝʥʥʳʝ 

ʫʜʝʣʴʥʳʝ  

ʤʘʩʩʦʚʳʝ  

ʚʳʙʨʦʩʳ 

ʋʜʝʣʴʥʳʝ 

 ʤʘʩʩʦʚʳʝ  

ʚʳʙʨʦʩʳ 

ʇʨʠʚʝʜʝʥʥʳʝ 

ʫʜʝʣʴʥʳʝ 

 ʤʘʩʩʦʚʳʝ  

ʚʳʙʨʦʩʳ 

ʢʛ/ʪ % ʇʨ, ʢʛ/ʪ 
ʇʨ,  

% 
ʢʛ/ʪ % ʇʨ, ʢʛ/ʪ 

ʇʨ,  

% 

1 ɸʣʶʤʠʥʠʷ ʦʢʩʠʜ  0,224 0,67 1,118 1,14 0,005 0,06 0,022 0,54 

2 ɺʘʥʘʜʠʷ ʧʝʥʪʦʢʩʠʜ 0,004 0,01 0,110 0,11 8,8ɽ-5 0,001 0,002 0,05 

3 ʊʠʪʘʥʘ ʜʠʦʢʩʠʜ 0,030 0,09 0,030 0,03 0,001 0,01 0,001 0,02 

4 ɾʝʣʝʟʘ ʦʢʩʠʜ 14,814 44,41 18,518 18,82 0,296 3,93 0,370 8,92 

5 ʂʘʣʴʮʠʷ ʦʢʩʠʜ 1,509 4,52 2,514 2,56 0,030 0,40 0,050 1,21 

6 ʄʘʛʥʠʷ ʦʢʩʠʜ 0,864 2,59 0,864 0,88 0,017 0,23 0,017 0,42 

7 ʄʘʨʛʘʥʝʮ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 0,799 2,39 39,930 40,57 0,016 0,21 0,799 19,24 

8 ʄʝʜʠ ʦʢʩʠʜ 0,040 0,12 0,992 1,01 0,001 0,01 0,020 0,48 

9 ʅʠʢʝʣʴ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 0,001 0,004 0,059 0,06 2,4ɽ-5 3ɽ-4 1,2ɽ-4 0,003 

10 ʆʣʦʚʘ ʜʠʦʢʩʠʜ 0,010 0,03 0,024 0,02 1,9ɽ-4 0,003 4,8ɽ-4 0,01 

11 ʉʚʠʥʝʮ ʠ ʝʛʦ ʥʝʦʨʛ, ʩʦʝʜ, 0,116 0,35 19,365 19,68 0,002 0,03 0,387 9,33 

12 ʍʨʦʤ (VI) 0,128 0,38 4,251 4,32 0,003 0,03 0,085 2,05 

13 ʎʠʥʢʘ ʦʢʩʠʜ 0,780 2,34 0,780 0,79 0,016 0,21 0,016 0,38 

14 ʍʨʦʤʘ (III) ʩʦʝʜʠʥʝʥʠʷ 0,030 0,0 1,481 1,51 0,001 0,01 0,030 0,71 

15 ɸʟʦʪʘ ʜʠʦʢʩʠʜ 0,358 1,07 0,179 0,18 0,358 4,75 0,179 4,31 

16 ɸʟʦʪʘ ʦʢʩʠʜ 0,039 0,12 0,049 0,05 0,039 0,52 0,049 1,18 

17 ɺʦʜʦʨʦʜ ʮʠʘʥʠʩʪʳʡ (ʎʠʘʥʠʜ) 0,002 0,01 0,012 0,01 0,002 0,03 0,012 0,29 

18 ʂʨʝʤʥʠʷ ʜʠʦʢʩʠʜ ʘʤʦʨʬʥʳʡ 0,138 0,41 3,454 3,51 0,003 0,04 0,007 0,17 

19 ʋʛʣʝʨʦʜ ʯʝʨʥʳʡ (ʉʘʞʘ) 0,240 0,72 0,240 0,24 0,005 0,06 0,005 0,12 

20 ʉʝʨʳ ʜʠʦʢʩʠʜ 0,226 0,68 0,226 0,23 0,226 3,00 0,226 5,45 

21 ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 6,390 19,16 0,109 0,11 6,390 84,70 0,109 2,62 
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22 ʌʪʦʨʠʩʪʳʝ ʛʘʟʦʦʙʨ, ʩʦʝʜʠʥʝʥ 0,002 0,01 0,017 0,02 0,002 0,02 0,017 0,41 

23 ʌʪʦʨʠʜʳ ʥʝʦʨʛ, ʧʣʦʭʦʨʘʩʪʚʦʨ, 0,101 0,30 0,168 0,17 0,002 0,037 0,003 0,08 

24 ɹʝʥʟ(ʘ)ʧʠʨʝʥ 1,9ɽ-5 5,7E-5 0,950 0,97 1,9ɽ-5 5,0E-6 0,950 22,89 

25 ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 5,914 17,76 1,971 2,00 0,118 1,57 0,039 0,95 

26 ʇʳʣʴ ʥʝʦʨʛʘʥʠʯ,: 70-20 % SiO2  0,295 0,88 0,148 0,15 0,006 0,08 0,003 0,07 

27 ʇʳʣʴ ʥʝʦʨʛ,: ʤʝʥʝʝ 20% SiO2 0,309 0,93 0,103 0,11 0,006 0,08 0,002 0,05 

28 ɼʠʦʢʩʠʥʳ ʠ ʬʫʨʘʥʳ (PCDD/F) 7,5ɽ-9 2,3E-8 0,750 0,76 7,5ɽ-9 1,0E-7 0,750 18,07 

ɺʩʝʛʦ ʪʚʝʨʜʳʝ 26,343 78,96 97,819 99,40 0,527 6,98 3,559 85,74 

ɺʩʝʛʦ ʞʠʜʢʠʝ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ 7,018 21,04 0,592 0,60 7,018 93,02 0,592 14,26 

ɺʳʙʨʦʩʳ ɺʩʝʛʦ 33,361 100 98,411 100 7,545 100 4,151 100 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ 
ʂʇʨ. = 2,95 ʂʇʨ. = 0,55 

 

ʇʨʠʤʝʯʘʥʠʝ: * ʉʠʥʠʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʞʠʜʢʠʝ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ 
ʚʝʱʝʩʪʚʘ 
** ʇʨʠʥʷʪʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʚ ʇɻʋ ï 98 %. 
 

Note: * Liquid and gaseous pollutants are highlighted in blue  
** The accepted efficiency of dust collection in CCGT is 98 %. 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 3, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳ-

ʙʨʘʩʳʚʘʝʤʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʤʠ ɼʉʇ, ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʜʦ 28 ʠʥʛʨʝʜʠʝʥʪʦʚ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʦ ʦʯʠʩʪʢʠ 78,96% ʩʦʩʪʘʚ-

ʣʷʝʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʧʳʣʴ. ɼʦʣʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʳʙʨʦʩʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 
21,04% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ɿɺ. ʇʦʩʣʝ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ ʚ ʧʳʣʝʛʘʟʦʦʯʠʩʪʥʦʡ 
ʫʩʪʘʥʦʚʢʝ (ʇɻʋ) ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 98% ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳ-

ʙʨʦʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. ʄʘʩʩʦʚʳʝ ʜʦʣʠ ʪʚʝʨʜʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʙʨʦ-
ʩʦʚ ʚ ʩʨʝʜʥʝʤ ʩʥʠʞʘʶʪʩʷ ʜʦ 6,98%, ʘ ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʚʳʙʨʦʩʦʚ ʞʠʜʢʠʭ ʠ ʛʘʟʦ-

ʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʦʟʨʘʩʪʘʶʪ ʜʦ 93,02%. 
ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ 

ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ) ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʙʨʦʩʦʚ ʤʘʨʪʝʥʦʚʩʢʦʛʦ ʠ ʢʦʥ-
ʚʝʨʪʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚ (ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʆɸʆ çɽɺʈɸɿ ʅʊʄʂè) ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ 
ɼʉʇ (ʪʘʙʣ. 3).  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʳʣʝʛʘʟʦʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ (ʇɻʋ) ʩʧʦʩʦʙʥʳ ʫʣʘʚʣʠʚʘʪʴ 

ʧʳʣʴ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 98% ʠ ʚʳʰʝ. ɺʟʘʠʤʦʩʚʷʟʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚ-

ʣʠʚʘʥʠʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ, 
ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 3, ʚʠʜʥʘ ʠʟ ʭʦʜʘ 
ʢʨʠʚʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 2. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʢʨʠʚʦʡ 5 (ʨʠʩ. 2) ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞ-

ʥʳʭ ɼʉʇ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʨʠ ʚʘʨʠʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʚ ʠʥ-
ʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 99%. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2, ʧʨʠ ʩʨʝʜʥʝʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ 98% ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʂʇʨ, = 0,55 

ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ ʂʇʨ, = 0,40 ʧʨʠ ʨʦʩʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ  

ʜʦ 99 %. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ɼʉʇ (ʂʇʨ, = 0,55), ʧʦʣʫʯʝʥʥʳʡ 
ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʙʦʣʝʝ 98%, ʦʢʘʟʘʣʩʷ ʤʝʥʴʰʝ ʢʦʵʬʬʠʮʠ-
ʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ʤʘʨʪʝʥʦʚʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʇʨ, = 0,614 
(ʨʠʩ. 1), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʦʨʛʘʥʠʟʦ-
ʚʘʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ɼʉʇ.  
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ ɼʉʇ ʦʢʘʟʘʣʠʩʴ 
ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚ-
ʣʷʶʪ ʂʇʨ, = 0,242 (ʨʠʩ. 1). ʊʘʢʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʘ, ʛʣʘʚʥʳʤ 
ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝʤ ʚ ʚʳʙʨʦʩʘʭ ɼʉʇ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʪʦʢʩʠʯ-
ʥʳʭ ɿɺ, ʢʘʢ ʪʚʝʨʜʳʭ, ʪʘʢ ʠ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ  
ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ 

Figure 2. The effect of dust collection efficiency on the indicators of multicomponent  
emissions of large-tonnage chipboard 

 
1 ï ʩʫʤʤʘʨʥʳʝ ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʚʳʙʨʦʩʳ, ʢʛ/ʪ; 2 ï ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʚʳ-
ʙʨʦʩʳ ʩʫʤʤʳ ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʛ/ʪ; 3 ï ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʚʳ-
ʙʨʦʩʳ ʩʫʤʤʳ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʛ/ʪ; 4 ï ʩʫʤʤʘʨ-
ʥʳʝ ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʤʘʩʩʦʚʳʝ ʚʳʙʨʦʩʳ, ʇʨ. ʢʛ/ʪ; 5 ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʦʚ. 
 

1 ï total specific mass emissions, kg/t; 2 ï specific mass emissions of the sum of sol-
id pollutants, kg/t; 3 ï specific mass emissions of the sum of liquid and gaseous pollu-
tants, kg/t; 4 ï total specific reduced mass emissions, Etc. kg/t; 5 ï integral reduction 
coefficient mass emissions. 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 
ʦʮʝʥʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʙʨʦʩʦʚ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦ-
ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʥʦʩʠʪ ʚʳʩʦʢʦʪʦʢʩʠʯʥʘʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʧʳʣʴ. ʕʪʦ ʧʦʜ-
ʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʫʪʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ.  

ʇʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞ-
ʥʳʭ ɼʉʇ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʳ-
ʣʝʫʣʘʚʣʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʫʢʘʚʥʳʝ ʬʠʣʴʪʨʳ, 
ʩʧʦʩʦʙʥʳʝ ʦʯʠʱʘʪʴ ʛʘʟʳ ʜʦ ʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ 5ï10 ʤʛ/ʤ3 ʠ ʤʝʥʝʝ. 
ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʪʴ ʟʘʜʘʯʫ 
ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʣʦʚʣʝʥʥʫʶ 
ʧʳʣʴ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʝʝ ʮʠʥʢʘ, ʩʚʠʥʮʘ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɺ ʦʪʭʦʜʷʱʠʭ ʛʘʟʘʭ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ɼʉʇ ʚ ʤʠʢʨʦʩʢʦ-
ʧʠʯʝʩʢʠʭ ʤʘʩʩʦʚʳʭ ʜʦʣʷʭ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʨʭʪʦʢʩʠʯʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ. ʆʙʦʙʱʝ-
ʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ, 
ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʘʭ [15, 18] ʠ ʜʨ., ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ ʚʳʙʨʦ-
ʩʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʦʙʦʙʱʘʶʱʝʡ ʪʘʙʣ. 3, ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ɿɺ, 
ʪʘʢʠʭ ʢʘʢ ʮʠʘʥʠʜʳ (HCN), ʫʛʣʝʨʦʜ (ʩʘʞʘ), ʧʘʨʳ ʤʘʩʝʣ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ ʠ ʜʠʦʢʩʠʥʳ 
ʠ ʬʫʨʘʥʳ (PCDD/F) ʠ ʜʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʪʭʦʜʷʱʠʭ ʛʘʟʘʭ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯ-
ʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ɼʉʇ ʩʦʜʝʨʞʘʪʩʷ:  

 ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʠʦʢʩʠʥʳ ʠ ʬʫʨʘʥʳ 
(PCDD/F), ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 7,5 ʤʢʛ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ [18], ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-
ʧʝʥʠ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʣʴʥʦʛʦ ʣʦʤʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʝʛʦ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦʤ ʧʦʜʦʛʨʝʚʝ; 

 ʩʪʦʡʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ (ʉʆɿ), ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠʭʣʦʨʠʨʦ-
ʚʘʥʥʳʝ ʙʠʬʝʥʠʣʳ (ʈʉɺ), ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 0,56 ʤʢʛ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ [19, 20]; 

 ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (PAH), ʚ ʯʘʩʪʥʦʩʪʠ, 
ʥʘʬʪʘʣʠʥ ʠ ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 19 ʛ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ [18]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʚʳʙʨʦʩʦʚ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ 
ʚʝʱʝʩʪʚ, ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʝʩʴʤʘ ʟʥʘʯʠ-
ʪʝʣʝʥ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 3 ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʢʨʫʧʥʦʪʦʥ-
ʥʘʞʥʳʭ ɼʉʇ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʜʦʣʠ ʤʘʩʩʦʚʳʭ ʚʳʙʨʦʩʦʚ ʭʣʦ-
ʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʦʢʩʠʥʦʚ ʠ ʬʫʨʘʥʦʚ (PCDD/F), ʧʦ-
ʩʣʝ ʧʝʨʝʩʯʝʪʘ ʚ ʧʨʠʚʝʜʝʥʥʳʝ ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʚʳʙʨʦʩʦʚ ʚʦʟʨʘʩʪʘʶʪ ʜʦ 18,07% 
ʦʪ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ, ʘ ʜʦʣʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ï  
ʜʦ 22,88%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʘʜ ʚʳʙʨʦʩʦʚ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʤʘʣʳʝ ʤʘʩʩʦʚʳʝ ʜʦʣʠ, ʧʨʝʚʳʰʘʝʪ 
40% ʦʪ ʦʙʱʝʡ ʜʦʣʠ ʫʜʝʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʚ ʛʦʨʦʜʘʭ ʩ ʨʘʟʚʠʪʳʤ ʤʝʪʘʣʣʫʨ-
ʛʠʯʝʩʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʝʩʪʴ ʟʦʥʳ ʩ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ 
ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ (ʇɼʂ) [16, 17]. ʊʘʢ, ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʧʨʠ-
ʟʝʤʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʇɼʂ ʧʦ ʙʝʥʟ(ʘ)ʧʠʨʝʥʫ ʠ ʬʝʥʦʣʫ (ʪʘʙʣ. 2). 
ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʫ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ɿɺ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʩʪʘʮʠʦ-
ʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʧʫʪʝʤ 
ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʛʘʟʦʚ, ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʤʝʪʦʜʳ ʧʳʣʝʫʣʘʚ-
ʣʠʚʘʥʠʷ, ʥʦ ʠ ʧʨʠʤʝʥʷʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʚʳʙʨʦʩʘʤʠ ʞʠʜʢʠʭ ʠ 
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ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ɿɺ, ʚʢʣʶʯʘʷ ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʜʠʦʢ-
ʩʠʥʳ, ʬʫʨʘʥʳ (PCDD/PCDF) ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʛʘʟʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝ-
ʯʝʡ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʫʣʘʚʣʠʚʘʥʠʝ ʢʘʢ ʧʳʣʠ, ʪʘʢ ʠ ʛʘʟʦʚ, ʠ 
ʧʨʠ ʵʪʦʤ ʥʝ ʠʤʝʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ, 
ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʪʴ 
ʚʝʨʦʷʪʥʦʩʪʴ ʚʟʨʳʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ 
ʢʦʥʩʪʨʫʢʮʠʡ ʩʠʩʪʝʤ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ. ɼʣʷ 
ʧʨʠʤʝʨʘ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʘʥʘʣʠʟʝ ʩʠʩʪʝʤ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ɼʉʇ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʙʦʨʦʪʴʩʷ ʩ ʚʳ-
ʙʨʦʩʘʤʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ.  

ʆʪʭʦʜʷʱʠʝ ʦʪ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ ʟʘʛʨʷʟʥʝʥʥʳʝ ʛʘʟʳ ʧʨʠʥʷ-
ʪʦ ʜʝʣʠʪʴ ʥʘ ʧʝʨʚʠʯʥʳʝ ï ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ (ʦʪʦʙʨʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 
ʧʝʯʠ) ʠ ʚʪʦʨʠʯʥʳʝ ï ʥʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ. ʅʘ ʜʦʣʶ ʧʝʨʚʠʯʥʳʝ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʚ 
ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 95% ʦʪ ʦʙʱʝʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʚʳʙʨʦʩʦʚ ɼʉʇ.  

ʉʠʩʪʝʤʳ ʦʪʚʦʜʘ ʛʘʟʦʚ ʦʪ ʧʝʯʠ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ:  
ï ʜʣʷ ʦʪʚʦʜʘ ʛʘʟʦʚ, ʧʦʢʠʥʫʚʰʠʭ ʧʝʯʴ;  
ï ʜʣʷ ʦʪʚʦʜʘ ʩ ʦʪʩʦʩʦʤ ʛʘʟʦʚ ʠʟ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʯʝʡ;  
ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʛʘʟʦʚ.  
ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ 

ʧʝʨʚʠʯʥʳʝ ʚʳʙʨʦʩʳ ʦʪʙʠʨʘʶʪʩʷ ʠʟ ʯʝʪʚʝʨʪʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚ ʩʚʦʜʝ ʩ ʧʘʪʨʫʙʢʦʤ 
ʜʣʷ ʛʘʟʦʦʪʩʦʩʘ. ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ ʛʘʟʦʚ, 
ʦʪʭʦʜʷʱʠʭ ʦʪ ɼʉʇ, ʩ ʯʝʪʚʝʨʪʳʤ ʦʪʚʝʨʩʪʠʝʤ ʚ ʩʚʦʜʝ ʜʣʷ ʦʪʩʦʩʘ ʧʝʨʚʠʯʥʳʭ ʛʘ-
ʟʦʚ ʠʟ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʯʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝ-
ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ (ʚʪʦʨʠʯʥʳʭ) ʚʳʙʨʦʩʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʚʘʨʠʘʥʪʳ 
ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ ʛʘʟʦʚ, ʢʦʛʜʘ ɼʉʇ ʦʙʦʨʫʜʦʚʘʥʘ ʧʘʪʨʫʙʢʦʤ ʥʘʜ ʯʝʪʚʝʨʪʳʤ ʦʪ-
ʚʝʨʩʪʠʝʤ ʚ ʩʚʦʜʝ, ʘ ʪʘʢʞʝ: 

ï ʚʳʪʷʞʥʳʤ ʟʦʥʪʦʤ (ʨʠʩ 3. ɸ);  
ï ʰʫʤʦʧʳʣʝʟʘʱʠʪʥʳʤ ʢʦʞʫʭʦʤ (ʨʠʩ. 3. ɹ); 
ï ʦʪʚʦʜʦʤ ʯʝʨʝʟ ʬʦʥʘʨʴ ʮʝʭʘ (ʨʠʩ. 3. ɺ).  

 

 

ʈʠʩʫʥʦʢ 3. ʉʠʩʪʝʤʳ ʫʜʘʣʝʥʠʷ ʚʳʙʨʦʩʦʚ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ 

Figure 3. Systems for removing emissions from modern large-tonnage chipboard 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʅʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 4), ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʤʘʪʝʨʠʘʣʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨ-
ʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʦʚ ʧʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʚʳʙʨʦʩʘʤ ʠ ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʡ1 ʧʨʠ-
ʚʝʜʝʥʳ ʧʨʦʮʝʥʪʥʳʝ ʜʦʣʠ ʩʠʩʪʝʤ ʫʣʘʚʣʠʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘ-
ʚʠʣʴʥʳʭ ʧʝʯʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʘʥʘʭ ɽʉ [19]. ɼʠʘʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʚʳ-
ʙʦʨʢʝ ʠʟ 51 ɼʉʇ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ ʫʣʘʚ-
ʣʠʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʠʟ ʯʝʪʚʝʨʪʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚ ʩʚʦʜʝ ʧʝʯʠ ʩ ʦʙʱʠʤ  
ʩ ʥʠʤ ʫʜʘʣʝʥʠʝʤ ʚʪʦʨʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʣʠʙʦ ʠʟ ʟʜʘʥʠʷ ʮʝʭʘ (13 ʰʪ.), ʣʠʙʦ ʯʝʨʝʟ 
ʰʫʤʦʧʳʣʝʟʘʱʠʪʥʳʡ ʢʦʞʫʭ (8 ʰʪ.), ʣʠʙʦ ʯʝʨʝʟ ʚʳʪʷʞʥʳʝ ʟʦʥʪʳ (22 ʰʪ.). ʀʟ 51 
ʜʫʛʦʚʦʡ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʡ ʧʝʯʠ ʩʝʤʴ (ʩʪʘʨʳʭ ʧʝʯʝʡ) ʚʩʝ ʝʱʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ  
ʩ ʫʣʘʚʣʠʚʘʥʠʝʤ ʠʟ ʯʝʪʚʝʨʪʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚ ʩʚʦʜʝ [19].  

 

 
 

ʈʠʩʫʥʦʢ 4. ʇʨʦʮʝʥʪʥʳʝ ʜʦʣʠ ʩʠʩʪʝʤ ʫʣʘʚʣʠʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ 
ʧʝʯʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʘʥʘʭ ɽʉ [19] 

 

Figure 4. Percentages of emission capture systems of arc steelmaking furnaces used in EU 
countries [19] 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [1]. 

 
 

ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʤʦʞʥʦ 
ʩʫʜʠʪʴ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʦʪʚʦʜʘ ʥʘ ʦʯʠʩʪʢʫ ʚʪʦʨʠʯʥʳʭ ʚʳʙʨʦʩʦʚ, 
ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʨʘʟʜʝʣʢʝ ʣʦʤʘ, ʟʘʛʨʫʟʢʝ ʠ ʚʳʧʫʩʢʝ ʧʣʘʚʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ 
ʚʳʙʨʦʩʘʭ ʠʟ ʧʝʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʜʳʤʘ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ, ʭʦʪʷ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʡ 
ʤʝʪʦʜ ʣʦʢʘʣʠʟʘʮʠʠ ʚʪʦʨʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ï ʧʨʠʤʝʥʝʥʠʝ ʚʳʪʷʞʥʦʛʦ ʟʦʥʪʘ, ʦʙʳʯ-
ʥʦ ʨʘʟʤʝʱʘʝʤʦʛʦ ʚʳʰʝ ʧʝʯʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʯʠ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʟʜʘʥʠ-
ʷʭ ʩ ʟʘʢʨʳʪʳʤʠ ʚʝʨʭʥʠʤʠ ʯʘʩʪʷʤʠ ʠ ʤʦʱʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʦʩʘ ʚ ʨʘʡʦʥʝ ʢʨʳʰʠ. 
ʏʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʪʚʦʜʘ ʜʳʤʘ ʠ ʩʠʩʪʝʤʳ 
ʫʢʨʳʪʠʷ (ʢʘʤʠʥʘ), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3 ɹ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 
ʩʪʝʧʝʥʠ ʦʪʚʦʜʘ ʦʢʦʣʦ 98 % ʦʪ ʧʝʨʚʠʯʥʳʭ ʚʳʙʨʦʩʦʚ.  
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ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʚʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚʳʙʨʦʩʦʚ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠ ʚʳ-
ʧʫʩʢʝ ʧʣʘʚʢʠ (ʚʪʦʨʠʯʥʳʝ ʚʳʙʨʦʩʳ), ʭʦʪʷ ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ 
ʯʠʩʣʘ ʢʘʤʠʥʦʚ. ʉʦʯʝʪʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʪʚʦʜʘ ʠ ʦʙʚʷʟʢʠ 
ʢʦʞʫʭʘ ʧʝʯʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʘʞʝ ʫʨʦʚʥʠ ʦʪʚʦʜʘ ʦʪ 97 ʜʦ 100% ʦʪ ʦʙʱʠʭ 
ʚʳʙʨʦʩʦʚ ʧʳʣʠ. ʇʨʠ ʦʙʱʝʤ ʦʪʩʦʩʝ ʠʟ ʟʜʘʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʦʪʚʦʜ 
100% ʚʳʙʨʦʩʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʟʜʘʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʧʝʯʠ ʨʘʩʭʦʜ 
ʛʘʟʦʚ ʚ ʩʠʩʪʝʤʝ ʦʪʩʦʩʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ 1 ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʚ ʯʘʩ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠ-
ʩʪʝʤʳ ʦʪʚʦʜʘ ʛʘʟʦʚ, ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʨʫʙʝʞʥʳʤ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥ-
ʥʘʞʥʳʭ ɼʉʇ ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʝʯʠ, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʳ ʠʭ ʦʯʠʩʪʢʠ 
ʥʫʞʥʦ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ. ʇʨʘʚʠʣʴʥʳʡ ʫʯʝʪ 
ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʝʯʠ ʛʘʟʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 
ʦʯʠʩʪʢʠ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʳʙʨʦʩʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ 
ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʝ ʙʝʟʦʪ-
ʭʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʣʥʦʡ ʠʣʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʳʨʴʷ. ʇʦʵʪʦʤʫ 
ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʯʠʩʪʢʘ ʚʳʙʨʦʩʦʚ ʦʩʪʘʝʪʩʷ ʧʦʢʘ 
ʦʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʦ ʟʘʱʠʪʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʠ ʝʝ 
ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʉʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʦʪ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʵʣʝʢʪʨʦʜʫʛʦʚʳʭ ʧʝʯʝʡ ï ʧʨʠʤʝʥʝʥʠʝ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʯʪʦ ʦʯʝʥʴ 
ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʚʩʝʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʚʢʣʶʯʘʷ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯ-
ʥʳʝ, ʥʘʧʨʠʤʝʨ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʘ ʪʘʢʞʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʪʘ-
ʢʠʝ ʢʘʢ PCDD/F, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʩʦʨʙʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. 

ʇʦʪʦʢ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʚʳʙʨʦʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʠ-
ʩʪʝʤ ʫʜʘʣʝʥʠʷ. ʆʙʲʝʤʳ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʯʠʩʪʢʫ ʛʘʟʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ 
ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,6 ʜʦ 1,4 ʤʣʥ ʤ3/ʯ. ɼʣʷ ʢʨʫʧʥʳʭ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ 
ʦʙʳʯʥʦ ʪʨʝʙʫʶʪʩʷ ʚ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʮʝʭʘʭ, ʚʳʙʠʨʘʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʩ 
ʪʨʫʙʯʘʪʳʤʠ ʬʠʣʴʪʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʢʦʣʦ 6 ʤ ʜʣʠʥʦʡ ʠ ʦʢʦʣʦ 200 ʤʤ ʜʠʘ-
ʤʝʪʨʦʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʘʭ ʫʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚʦʟʜʫʭʘ ʥʘ 
ʪʢʘʥʴ ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ 1 ʜʦ 1,3 ʤ3/(ʤʠʥĿʤ2) 
ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ.  

ʊʠʧʠʯʥʳʤ ʬʠʣʴʪʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ɼʉʇ ʩʣʫʞʠʪ ʠʩ-
ʢʨʦʙʝʟʦʧʘʩʥʳʡ ʧʦʣʠʵʬʠʨ ʠʣʠ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ ʩ ʧʦʢʨʳʪʠʝʤ ʠʟ ʠʛʣʦʧʨʦ-
ʙʠʚʥʦʛʦ ʧʦʣʦʪʥʘ. ʆʜʥʘʢʦ ʜʣʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʨʫʢʘʚʥʦʛʦ ʬʠʣʴʪʨʘ ʚʘʞʥʦ 
ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʧʘʜʘʥʠʝ ʨʘʩʢʘʣʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʬʠʣʴʪʨʫʶʱʫʶ ʩʨʝʜʫ, ʯʪʦʙʳ 
ʦʥʠ ʥʝ ʧʨʦʞʠʛʘʣʠ ʚ ʥʝʡ ʦʪʚʝʨʩʪʠʡ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʦ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʚ 
ʛʘʟʦʭʦʜʘʭ ʥʝʦʯʠʱʝʥʥʦʛʦ ʛʘʟʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʩʢʨʦʫʣʦʚʠʪʝʣʠ ï ʧʳʣʝʫʣʘʚʣʠʚʘ-
ʶɦ ʠʝ ʢʘʤʝʨʳ ʠʣʠ ʮʠʢʣʦʥʳ. ɼʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 
ʧʨʠʤʝʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʧʫʣʴʩʥʫʶ ʨʝʛʝʥʝʨʘʮʠʶ. ɻʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥ-
ʥʳʝ ʠ ʭʦʨʦʰʦ ʦʙʩʣʫʞʠʚʘʝʤʳʝ ʨʫʢʘʚʥʳʝ ʬʠʣʴʪʨʳ ʠʤʝʶʪ ʦʩʪʘʪʦʯʥʳʝ ʚʳʙʨʦʩʳ 
ʤʝʥʴʰʝ 5 ʤʛ/ʥʤ3 (ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʦʛʜʘ ʜʣʷ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ɼʉʇ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢ-
ʪʨʦʬʠʣʴʪʨʳ, ʥʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ, ʯʝʤ ʫ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ.  
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 3 ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ ʚʳʙʨʦʩʘʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠ-
ʜʘ ʫʛʣʝʨʦʜʘ (ʉʆ), ʘ ʪʘʢʞʝ ʩʘʞʠ (ʉ), ʚʦʜʦʨʦʜʘ (ʅ2) ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʉʅ) ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʞʠʛʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʘʟʦʚ ʢʘʢ ʚ ʨʘ-
ʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʯʠ, ʪʘʢ ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʝ. ʀʟ-ʟʘ ʵʪʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠ-
ʙʝʛʘʪʴ ʢ ʜʦʞʠʛʘʥʠʶ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʤʝʨʘʭ ʩʛʦʨʘʥʠʷ, ʢʦʪʦʨʳʝ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʉʆ, ʅ2, ʉ ʠ ʫʛʣʝ-
ʚʦʜʦʨʦʜʦʚ (ʉʅ), ʦʩʪʘʶʱʠʭʩʷ ʚ ʦʪʭʦʜʷʱʠʭ ʛʘʟʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʨʝʘʢʮʠʡ (ʚʟʨʳʚʦʚ) ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʦʯʠʩʪʢʠ ʛʘʟʦʚ. ɺʦ 
ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʜʦʞʠʛʘʥʠʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘ-
ʥʠʷ ʩʥʠʞʘʝʪ ʚʳʙʨʦʩʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 
ʈɸʅ, ʈʉɺ ʠʣʠ PCDD/F.  

ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝ-
ʣʝʡ ï ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʜʦʞʠʛʘʥʠʝ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦ-
ʣʝʝ 1 200 ʦC ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʦʞʠʛʘʥʠʷ (ʙʦʣʝʝ 2 ʉ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʉʆ, ʉ, ʅ2 ʠ ʉʅ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʞʠʛʘʥʠʝ 
ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʦʢʩʠʥʦʚ ʠ ʬʫʨʘʥʦʚ PCDD/F. 
ʊʝʧʣʦ, ʦʙʨʘʟʫʶʱʝʝʩʷ ʧʨʠ ʜʦʞʠʛʘʥʠʠ, ʦʙʳʯʥʦ ʥʝ ʫʪʠʣʠʟʠʨʫʝʪʩʷ. 

ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʦʪʚʦʜʘ ʠ ʜʦʞʠʛʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʘʟʦʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ 
ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ɼʉʇ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʳʩʪʨʳʤ ʦʭʣʘʞʜʝʥʠʝʤ 
[20] ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5. ʊʘʢʠʝ ʩʭʝʤʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘ ʨʫʙʝ-
ʞʦʤ ʠ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʪʦʥ-
ʥʘʞʥʳʭ ʧʝʯʝʡ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʟʘʚʦʜʘʭ (ɺʦʣʞʩʢʦʤ ʪʨʫʙʥʦʤ ʟʘʚʦʜʝ, ɺʦʣʛʦ-
ʛʨʘʜʩʢʦʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʢʦʤʙʠʥʘʪʝ çʂʨʘʩʥʳʡ ʆʢʪʷʙʨʴè ʠ ʜʨ.). 

 

 

ʈʠʩʫʥʦʢ 5. ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʜʦʞʠʛʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʘʟʦʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ ɼʉʇ 

Figure 5. Typical scheme of afterburning of process gases leaving the chipboard 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʦʚʦʛʦ ʩʠʥʪʝʟʘ PCDD/F ʧʦʩʣʝ ʜʦʞʠʛʘʥʠʷ ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ (ʟʘʢʘʣʢʫ) ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ (ʢʘʢ ʤʦʞʥʦ ʙʳʩʪ-
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ʨʝʝ). ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩ ʧʦʤʦʱʴʶ ʚʧʨʳʩʢʘ ʚʦʜʳ ʚ 
ʦʭʣʘʞʜʘʶʱʫʶ ʙʘʰʥʶ. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʣʘʚʢʠ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʤʘ-
ʣʦʵʬʬʝʢʪʠʚʥʘ: ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ ʜʦʞʠʛʘʥʠʷ, ʚ 
ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʧʨʦʮʝʩʩʘ ʧʣʘʚʣʝʥʠʷ ʚ ɼʉʇ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ 
ʥʘʛʨʫʟʢʘ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚ ʧʝʯʠ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʦ-
ʚʠʷ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ PCDD/F. 

ʉʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʉʆɿ) ʜʦʩʪʠʛʘ-
ʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ ʧʦʪʦʢ ʫʜʘʣʷʝʤʳʭ ʛʘʟʦʚ ʘʜʩʦʨʙʝʥʪʦʚ [20], ʥʘʧʨʠʤʝʨ, ʧʳʣʝ-
ʚʠʜʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, ʧʳʣʝʚʠʜʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ, ʫʛʣʷ 
ʩ ʠʟʚʝʩʪʴʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 20é150 ʤʛ/ʥʤ3 ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. ʈʘʟʤʝʨ ʯʘʩʪʠʮ ʧʳʣʝ-
ʚʠʜʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʠ ʵʪʦʤ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0 ʜʦ 0,4 ʤʤ.  
ʇʦʩʣʝ ʨʘʟʤʦʣʘ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 25 
ʤʢʤ. ʇʳʣʴ ʢ ʤʝʩʪʫ ʚʜʫʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚʦʟʜʫʭʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙ-
ʮʠʠ ʚ ʨʫʢʘʚʥʦʤ ʬʠʣʴʪʨʝ ʢʦʥʮʝʥʪʨʘʮʠʷ PCDD/F, ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [20], 
ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʚ 6ï10 ʨʘʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-
ʜʫʭʘ ʦʪ ʚʳʙʨʦʩʦʚ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ, ʚʧʨʦʯʝʤ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣ-
ʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ, ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʥʝ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ ɼʉʇ ʦʪʣʠʯʘʶʪʩʷ 
ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤʠ 
ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʥʘ ʚʳʧʣʘʚʢʫ ʩʪʘʣʠ, ʥʦ ʠ ʫʣʫʯʰʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ. ɻʣʘʚʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʩʥʘʱʝʥ-
ʥʳʭ ʩʘʤʳʤʠ ʩʦʚʝʨʰʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʙʨʦʩʘʤʠ ʚʨʝʜ-
ʥʳʭ ʚʝʱʝʩʪʚ ʥʫʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʝʟʦʪʭʦʜʥʳʭ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘ-
ʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʟʘʤʢʥʫʪʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʮʠʢʣʘʤʠ, ʠʩʢʣʶʯʘʶʱʠʤʠ 
ʠʣʠ ʨʝʟʢʦ ʩʥʠʞʘʶʱʠʤʠ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʆʜʠʥ ʠʟ 
ʚʘʞʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ɼʉʇ ï ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʪʝʧʣʘ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦ-
ʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 140 ʢɺʪĿʯ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ. ʕʪʦ ʩʪʘʣʦ ʧʨʠʟʥʘʥʥʳʤ 
ʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ɼʉʇ.  

ʆʜʠʥ ʠʟ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ 
ʪʝʧʣʘ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʣʦʤʘ ʜʦ 800 1 000Áʉ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʩʠʩʪʝʤ ʣʦʤ ʧʝʨʝʜ ʧʣʘʚʣʝʥʠʝʤ ʚ ɼʉʇ ʫʜʘʝʪʩʷ ʧʦ-
ʜʦʛʨʝʚʘʪʴ ʜʦ 300ï400 ʉ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠʤʝʨʥʦ  
ʥʘ 100 ʢɺʪĿʯ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ. ʊʘʢʦʡ ʧʦʜʦʛʨʝʚ ʚʳʧʦʣʥʷʝʪʩʷ ʣʠʙʦ ʚ ʤʫʣʴʜʝ, ʣʠʙʦ 
ʚ ʟʘʛʨʫʟʦʯʥʦʡ ʰʘʭʪʝ (ʰʘʭʪʥʦʡ ʧʝʯʠ), ʣʠʙʦ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʩʠ-
ʩʪʝʤʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʣʦʤʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʫʶ ʪʦʧʣʠʚʥʫʶ ʵʥʝʨʛʠʶ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʦʛʨʝʚʘ. 

ɼʣʷ ʧʦʜʦʛʨʝʚʘ ʣʦʤʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʰʘʭʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ɺ 1988 ʛ. 
ʥʝʤʝʮʢʘʷ ʢʦʤʧʘʥʠʷ Fuchs Systemtechnik GmbH (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ SIEMENS 
VAI Metals Technologies) ʥʘʯʘʣʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʫ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʟʘʛʨʫʟʢʦʡ ʣʦʤʘ ʚ ʰʘʭʪʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʩʚʦʜʝ ʥʦʚʦʡ ɼʉʇ. ɼʘʣʴʥʝʡʰʝʡ ʤʦ-
ʜʠʬʠʢʘʮʠʝʡ ʩʪʘʣʘ ʧʝʯʴ ʩ ʜʚʦʡʥʦʡ ʰʘʭʪʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ 
ʰʘʭʪʥʳʭ ʧʝʯʝʡ (ʩʭʝʤʘ ʩ ʜʚʫʤʷ ʢʦʨʧʫʩʘʤʠ), ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ ʜʨʫʛ 
ʩ ʜʨʫʛʦʤ ʠ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʦʜʥʠʤ ʥʘʙʦʨʦʤ ʵʣʝʢʪʨʦʜʦʜʝʨʞʘʪʝʣʝʡ. ʃʦʤ ʯʘʩʪʠʯʥʦ 
ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʦʪʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ, ʯʘʩʪʠʯʥʦ ï ʛʦʨʝʣʢʘʤʠ ʚ ʙʦʢʦʚʳʭ ʩʪʝʥʘʭ. 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [19], ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʯʠʪʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ 
ʰʘʭʪʥʦʡ ʧʝʯʠ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʧʦʜʦʛʨʝʚ 100% ʣʦʤʘ. ʇʝʨʚʘʷ ʢʦʨʟʠʥʘ ʩ ʣʦʤʦʤ ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʨʘʬʠ-
ʥʠʨʦʚʘʥʠʷ ʧʨʝʜʳʜʫʱʝʡ ʧʣʘʚʢʠ, ʘ ʚʪʦʨʘʷ ï ʚ ʪʝʯʝʥʠʝ ʧʣʘʚʣʝʥʠʷ ʧʝʨʚʦʡ ʢʦʨʟʠ-
ʥʳ. ʇʝʨʚʘʷ ʪʘʢʘʷ ʰʘʭʪʥʘʷ ʧʝʯʴ ʙʳʣʘ ʧʫʱʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1994 ʛ. ʚ ʛ. ʄʦʥ-
ʪʝʨʨʝʝ (ʄʝʢʩʠʢʘ). ʀʩʧʦʣʴʟʫʷ ʦʪʭʦʜʷʱʠʝ ʛʘʟʳ ʧʝʯʠ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ʥʘʛʨʝʚʘ, 
ʣʦʤ ʤʦʞʥʦ ʧʦʜʦʛʨʝʚʘʪʴ ʧʨʠʤʝʨʥʦ ʜʦ 1 000 ʉ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʣʘʚʣʝʥʠʷ ʚ ʢʦʨ-
ʧʫʩʝ ʧʝʯʠ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʵʥʝʨʛʠʶ ʠ ʟʘʪʨʘʪʳ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ 
ʩʥʠʞʝʥʠʠ ʚʨʝʤʝʥʠ ʦʪ ʧʣʘʚʢʠ ʜʦ ʧʣʘʚʢʠ.  

ʊʝʭʥʦʣʦʛʠʷ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʰʘʭʪʥʦʛʦ ʧʦʜʦʛʨʝʚʘ SIEMENS YAI ʙr -
ʣʘ ʧʨʠʤʝʥʝʥʘ ʚ ʷʥʚʘʨʝ 2008 ʛ. ʥʘ ʟʘʚʦʜʝ ʰʚʝʡʮʘʨʩʢʦʡ ʢʦʤʧʘʥʠʠ Stahl Gerlaf-
ingen ʩ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʛʨʫʟʢʠ ʚ ʰʘʭʪʫ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʣʫʯʰʝ-
ʥʠʶ ʧʦʜʦʛʨʝʚʘ ʣʦʤʘ. ʉʨʝʜʥʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʵʪʦʡ ʩʠ-
ʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 10 ʢɺʪĿʯ/ʪ ʞʠʜʢʦʡ ʩʪʘʣʠ. 

ʉ 2000 ʛ. ʧʦʧʫʣʷʨʥʳʤʠ ʩʪʘʣʠ ʩʠʩʪʝʤʳ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʜʦʛʨʝʚʦʤ ʣʦʤʘ ʠ 
ʟʘʛʨʫʟʢʦʡ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ CONSTEEL (ʈʠʩ. 6). ɺ ʪʘʢʠʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ 
ʘʛʨʝʛʘʪʘʭ ʣʦʤ ʟʘʛʨʫʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʨʘʥʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʥʚʝʡʝʨʥʫʶ 
ʣʝʥʪʫ. ɺ ʩʝʢʮʠʠ ʧʦʜʦʛʨʝʚʘ ʣʦʤʫ ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʧʦʢʠʜʘʶ-
ʱʠʭ ʧʝʯʴ. ʇʦʜʘʯʘ ʣʦʤʘ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʜʣʷ ʧʦʜʚʦʜʠʤʦʡ ʢ ɼʉʇ ʤʦʱʥʦʩʪʠ. ɿʘ-
ʛʨʫʟʢʘ ʧʣʘʚʠʪʩʷ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʚʘʥʥʫ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʥʘʛʨʝʚʘʷʩʴ ʟʘ ʩʯʝʪ 
ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʫʛ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʦʠʩʭʦʜʷ-
ʱʠʭ ʚ ʨʘʩʧʣʘʚʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ ʟʘʛʨʫʟʢʠ ʩʚʝʨʭʫ ʚ ɼʉʇ, ʢʦʛʜʘ ʨʘʩʧʣʘʚ 
ʧʦʣʫʯʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʪʝʧʣʦ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ. ɺʘʥʥʘ ʚʩʝʛʜʘ ʧʦʢʨʳʪʘ 
ʚʩʧʝʥʝʥʥʳʤ ʰʣʘʢʦʤ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʠʨʫʝ-
ʤʦʛʦ ʚʜʫʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 6. ʉʭʝʤʘ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʧʦʜʦʛʨʝʚʦʤ ʣʦʤʘ ʦʪʭʦʜʷʱʠʤʠ 
ʛʘʟʘʤʠ ʩʠʩʪʝʤʳ CONSTELL [20] 

Figure 6. Diagram of an electric steelmaking unit with scrap heating by exhaust gases of the 
CONSTELL system [20] 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [2]. 
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ɺ ʩʧʨʘʚʦʯʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʦ ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʜʣʷ ʯʝʨ-
ʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ɽʚʨʦʩʦʶʟʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ɽʚʨʦʧʝʡʩʢʠʤ ʧʘʨʣʘʤʝʥʪʦʤ ʠ ʉʦ-
ʚʝʪʦʤ ʧʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʚʳʙʨʦʩʘʤ ʠ ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʨʠʚʝʜʝʥ ʧʝʨʝ-
ʯʝʥʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʨʘʟʥʳʭ 
ʩʪʨʘʥʘʭ2 [19, 20]: 

 ʜʚʫʭʢʦʨʧʫʩʥʘʷ ʰʘʭʪʥʘʷ ʧʝʯʴ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʧʦʜʦʛʨʝʚʦʤ ʚ ʰʘʭʪʝ 
ʢʦʤʧʘʥʠʠ ASW ʚ ʛ. ʄʦʥʪʨʦ (ʌʨʘʥʮʠʷ); 

 ʜʚʝ ʰʘʭʪʥʳʝ ʧʝʯʠ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ ʠ ʦʜʥʘ ʰʘʭʪʥʘʷ ʧʝʯʴ 
ʚ ʛ. ʏʞʘʥʮʟʷʛʘʥ (ʂʠʪʘʡʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ); 

 ʪʨʠ ʰʘʭʪʥʳʝ ʧʝʯʠ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ ʥʘ ʟʘʚʦʜʝ çʉʝʚʝʨ-
ʩʪʘʣʴè ʚ ʛ. ʏʝʨʝʧʦʚʝʮ (ʈʦʩʩʠʷ); 

 ʜʚʝ ʰʘʭʪʥʳʝ ʧʝʯʠ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ ʚ ʛ. ɸʣʠʘʛʘ (ʊʫʨʮʠʷ); 
 ʰʘʭʪʥʘʷ ʧʝʯʴ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ ʢʦʤʧʘʥʠʠ StahlGerla-

fingen, (ʐʚʝʡʮʘʨʠʷ); 
 ʰʘʭʪʥʘʷ ʧʝʯʴ ʩ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʧʘʣʴʮʘʤʠ ʢʦʤʧʘʥʠʠ SUEZSteel (ɽʛʠ-

ʧʝʪ); 
 ʫʩʪʘʥʦʚʢʘ CONSTEEL ʢʦʤʧʘʥʠʠ TSW ʚ ʛ. ʊʨʠʨ (ɻʝʨʤʘʥʠʷ); 
 ʫʩʪʘʥʦʚʢʘ CONSTEEL ʢʦʤʧʘʥʠʠ Celsa ʚ ʛ. ʄʫ-ʠ-ʈʘʥʘ (ʅʦʨʚʝʛʠʷ); 
 ʫʩʪʘʥʦʚʢʘ CONSTEEL ʢʦʤʧʘʥʠʠ ORIMartin, ʛ. ɹʨʝʰʠʘ (ʀʪʘʣʠʷ); 
 ʫʩʪʘʥʦʚʢʘ CONSTEEL ʢʦʤʧʘʥʠʠ AcciaierieArvedi, ʛ. ʂʨʝʤʦʥʘ (ʀʪʘʣʠʷ); 
 ʫʩʪʘʥʦʚʢʘ CONSTEEL ʢʦʤʧʘʥʠʠ Sovel Hellenic Steel Company 

(ɻʨʝʮʠʷ). 
ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ɽʚʨʦʧʝʡʩʢʠʤ ʧʘʨʣʘʤʝʥʪʦʤ ʠ ʉʦ-

ʚʝʪʘʤʠ ʧʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʚʳʙʨʦʩʘʤ ʠ ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʡ, ʥʘ ʷʥʚʘʨʴ 2009 
ʛ., ʚʦ ʚʩʝʤ ʤʠʨʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ 31 ʰʘʭʪʥʘʷ ʧʝʯʴ ʠ 35 ʥʝʧʨʝʨʳʚʥʦ ʨʘʙʦʪʘ-
ʶʱʠʭ ʩʠʩʪʝʤ CONSTEEL, ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʪʘʜʠʠ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ [19, 20]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʯʠʩʣʦ ʪʘʢʠʭ ʘʛʨʝʛʘʪʦʚ 
ʠʟʤʝʥʠʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʚ ʥʘʰʝʡ ʚ ʩʪʨʘʥʝ ʘʥʘʣʦʛʦʚ ʥʝ ʧʦʷʚʠʣʦʩʴ ʩʦʚʩʝʤ. 

 
ɿʘʢʣʶʯʝʥʠʝ 
ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʙʨʦʩʦʚ ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ 
ʚʳʙʨʦʩʦʚ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪ-
ʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʳʙʨʦʩʘʭ ʤʥʦ-
ʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚ ʠʣʠ ʠʭ ʩʤʝʩʝʡ. ʇʨʠ ʦʮʝʥʢʝ ʚʢʣʘʜʘ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦ-
ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚʤʝʩʪʦ ʤʘʩʩʦʚʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ ʚʳʙʨʦʩʦʚ, ʥʝ ʫʯʠʪʳʚʘʶʱʝʛʦ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ɿɺ, ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ ï ʧʨʠ-
ʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ (ʇʨ.ʪ/ʛʦʜ). 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ɼʉʇ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʦʯʠʩʪ-
ʢʠ ʛʘʟʦʚ ɼʉʇ ʦʪ ʧʳʣʠ ʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʥʘ ʥʝʡ ʚʝʱʝʩʪʚ ʦʧʨʘʚʜʘʥʦ ʧʨʠʤʝʥʝ-
ʥʠʝ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʥʝ ʤʝʥʝʝ 98ï99%, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʩʪʘʪʦʯʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʠ ʤʝʥʝʝ 5ï10 ʤʛ/ʤ3. 

ʆʮʝʥʠʚʘʷ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩʚʝʨʭʪʦʢʩʠʯʥʳʤʠ 
ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʘʩʩʦʚʳʭ ʜʦʣʷʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʚʳ-
ʙʨʦʩʘʭ ɼʉʇ, ï ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʠʦʢʩʠʥʦʚ ʠ ʬʫʨʘ-
ʥʦʚ (PCDD/F); ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʉʆɿ), ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠ-
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ʭʣʦʨʠʨʦʚʘʥʥʳʭ ʙʠʬʝʥʠʣʦʚ (ʈʉɺ); ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦ-
ʨʦʜʦʚ (PAH), ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʬʪʘʣʠʥʘ, ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ï ʘʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, 
ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʣʳʝ ʤʘʩʩʦʚʳʝ ʜʦʣʠ, ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦ-
ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʝʚʳ-
ʰʘʝʪ 40% ʦʪ ʦʙʱʝʡ ʜʦʣʠ ʫʜʝʣʴʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ɼʉʇ.  

ʇʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʚʳʙʨʦʩʦʚ 
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ, ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʩʠʩʪʝʤʳ ʦʪʚʦʜʘ ʠ ʦʯʠʩʪʢʠ 
ʛʘʟʦʚ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-
ʩʪʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʘʱʝʥʥʳʝ ʩʘʤʳʤʠ ʥʘʜʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʳ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʙʨʦʩʘʤʠ 
ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʫʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʙʝʟʦʪʭʦʜʥʳʝ, ʨʝʩʫʨʩʥʦ- ʠ ʵʥʝʨ-
ʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ ʟʘʤʢʥʫʪʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 
ʮʠʢʣʘʤʠ, ʠʩʢʣʶʯʘʶʱʠʤʠ ʠʣʠ ʨʝʟʢʦ ʩʥʠʞʘʶʱʠʤʠ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. 
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ʦʮʝʥʦʯʥʳʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳ-
ʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠʟ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝ-
ʥʠʷ ʇʨʦʝʢʪʘ çʇʦʨʷʜʦʢ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫ-
ʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤè, ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʚʳʙʨʦʩʳ, ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ 
ʚʝʱʝʩʪʚʘ, ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ, ʩʚʦʜʥʳʝ ʨʘʩʯʝʪʳ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ 
ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 
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Annotation. The article discusses proposals for further improvement of the 
methodological support of the experiment on emission quotas conducted within the 
framework of the Federal project "Clean Air". The importance of the task of assessing 
the environmental efficiency of air protection measures provided for by the 
comprehensive plans of the constituent entities of the Russian Federation is indicated. 
The authors present a calculation and evaluation algorithm of actions developed by the 
authors, uniform for all territories of the experiment, and criteria for justifying the 
confirmation of the performance of work from the complex plans. The main provisions 
of the draft Procedure for justifying the confirmation of the performance of work on air 
protection measures financed from the federal budget are considered. 
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ɺʚʝʜʝʥʠʝ 
ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʦʜʥʘ 

ʠʟ ʛʣʘʚʥʳʭ ʫʛʨʦʟ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ɿʘʜʘʯʘ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 19 ʘʧʨʝʣʷ 2017 ʛ. ˉ 176 [1] 
ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʪʨʘʪʝʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʟʞʝ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 07.05.2018 
ˉ 204 [2], ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ï ʩʥʠʞʝʥʠʝ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶ-
ʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʢ 2024 ʛ ʥʘ 20%, ʘ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 
21.07.2020  ˉ 474 [3] ʧʦʩʪʘʚʣʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ï ʜʦ 2030 ʛʦʜʘ ʩʥʠ-
ʟʠʪʴ ʚ ʜʚʘ ʨʘʟʘ ʚʳʙʨʦʩʳ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 
çʕʢʦʣʦʛʠʷè ʚ 2018 ʛʦʜʫ ʩʪʘʨʪʦʚʘʣ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʏʠʩʪʳʡ ʚʦʟʜʫʭè 
(ʜʘʣʝʝ ï ʌʇʏɺ), ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʘʨʜʠʥʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʥʝ ʤʝʥʝʝ 
20% ʜʦ 2024 (2026) ʛʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ (ʆɿɺ), ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚ ʜʚʘ ʨʘʟʘ ʢ 2030 ʛʦʜʫ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 26.07.2019 
ˉ 195-ʌɿ "ʆ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ" (ʜʘʣʝʝ ï 
ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 26.07.2019 ˉ 195-ʌɿ) [4], ʚ 12 ʛʦʨʦʜʘʭ (ɹʨʘʪʩʢ, 
ʂʨʘʩʥʦʷʨʩʢ, ʃʠʧʝʮʢ, ʄʘʛʥʠʪʦʛʦʨʩʢ, ʄʝʜʥʦʛʦʨʩʢ, ʅʠʞʥʠʡ ʊʘʛʠʣ, ʅʦʚʦʢʫʟʥʝʮʢ, 
ʅʦʨʠʣʴʩʢ, ʆʤʩʢ, ʏʝʣʷʙʠʥʩʢ, ʏʝʨʝʧʦʚʝʮ, ʏʠʪʘ) ʩ 2019 ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ 
ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 
ʚʦʟʜʫʭ (ʜʘʣʝʝ ï ʵʢʩʧʝʨʠʤʝʥʪ). ʂ ʪʝʨʨʠʪʦʨʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʟʞʝ, 
ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 07.07.2022 ˉ 1852-ʨ1[5], ʙʳʣʠ ʜʦʧʦʣʥʠ- 

                                                           
1ʕʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 1 ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ ʧʦ  
31 ʜʝʢʘʙʨʷ 2030 ʛʦʜʘ.  

https://login.consultant.ru/link/?req=doc&base=LAW&n=421390&dst=100015&field=134&date=15.12.2022
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ʪʝʣʴʥʦ ʦʪʥʝʩʝʥʳ 29 ʛʦʨʦʜʦʚ: ɸʙʘʢʘʥ, ɸʥʛʘʨʩʢ, ɸʩʪʨʘʭʘʥʴ, ɸʯʠʥʩʢ, ɹʘʨʥʘʫʣ, 
ɻʫʩʠʥʦʦʟʸʨʩʢ, ɿʠʤʘ, ʀʨʢʫʪʩʢ, ʀʩʢʠʪʠʤ, ʂʝʤʝʨʦʚʦ, ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ, ʂʫʨʛʘʥ, 
ʃʝʩʦʩʠʙʠʨʩʢ, ʄʘʭʘʯʢʘʣʘ, ʂʳʟʳʣ, ʄʠʥʫʩʠʥʩʢ, ʅʦʚʦʯʝʨʢʘʩʩʢ, ʇʝʪʨʦʚʩʢ-
ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʉʚʠʨʩʢ, ʉʝʣʝʥʛʠʥʩʢ, ʋʣʘʥ-ʋʜʵ, ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ, 
ʋʩʩʫʨʠʡʩʢ, ʏʝʛʜʦʤʳʥ, ʏʝʨʝʤʭʦʚʦ, ʏʝʨʥʦʛʦʨʩʢ, ʐʝʣʝʭʦʚ, ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ.  
ʇʦ ʧʦʨʫʯʝʥʠʶ ɿʘʤʝʩʪʠʪʝʣʷ ʧʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ɺ.ɺ. ɸʙʨʘ ʤʯʝʥʢʦ         Ӣ       ʵʪʦʪ ʩʧʠʩʦʢ ʙʳʣ ʜʦʧʦʣʥʝʥ ʛʦʨʦʜʘʤʠ ʉʘʣʘʚʘʪ ʠ ʉʪʝʨʣʠʪʘʤʘʢ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʌʇʏɺ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ, ʧʨʦʚʦʜʠʤʦʛʦ ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʛʦʨʦʜʘʭ ï ʫʯʘʩʪʥʠʢʘʭ 
ʧʨʦʝʢʪʘ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ï ʢʚʦʪ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʌʇʏɺ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʜʘʣʝʝ ï ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʛʦ-
ʨʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʘʨʜʠʥʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʞʠʪʝʣʝʡ ʚ ʛʦʨʦʜʘʭ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘ-
ʥʦʚ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ 
ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛʦʨʦʜʦʚ.  

ʂʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʚʢʣʶʯʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʦʨʛʘʥʘʤʠ ʠʩ-
ʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʧʨʦ-
ʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ ʢʦʪʦʨʳʭ ʥʘʥʦʩʠʪʩʷ ʩʫʱʝ-
ʩʪʚʝʥʥʳʡ ʚʨʝʜ ʘʪʤʦʩʬʝʨʥʦʤʫ ʚʦʟʜʫʭʫ ʛʦʨʦʜʦʚ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ 
ʚʢʣʶʯʝʥʳ: 

ï ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʛʦʜʘʤ ʩ 2018 ʛ. ʧʦ 2024 ʛ. 
(ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦ 2026 ʛ.); 

ï ʧʝʨʝʯʝʥʴ ʧʣʘʥʦʚ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʬʠ-
ʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʥʠʞʝʥʠʷ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳ-
ʙʨʦʩʦʚ, ʪʘʢ ʠ ʚʝʣʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ; 

ï ʧʣʘʥʳ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʛʦʜʘʤ ʨʝʘʣʠʟʘʮʠʠ; 
ï ʦʙʲʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʛʦʜʘʤ ʨʝʘʣʠʟʘʮʠʠ. 
ʉʨʝʜʠ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʧʨʦʚʦʜʠ-

ʤʳʭ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ (ʦʩʥʦʚʥʳʝ):  
ï ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʦʙʲ-

ʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʚʦʜʫ ʪʨʘʥʩ-
ʧʦʨʪʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ, ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʧʘʨʢʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘ-
ʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʜʦʨʦʞʥʦʡ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʨʝʜʩʪʚʘʤʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ï ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʦʪ ʦʙʲʝʢʪʦʚ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠ-
ʢʠ, ʘ ʪʘʢʞʝ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʜʚʫʤ ʢʣʶʯʝʚʳʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʜʝʡʩʪʚʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ 
ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʝʨʝʚʦʜ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʯʘʩʪʥʦ-
ʛʦ ʩʝʢʪʦʨʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʚʠʜ ʪʦʧʣʠʚʘ ï ʧʨʠʨʦʜʥʳʡ ʛʘʟ; 

ï ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ (ʦʟʝʣʝʥʝʥʠʶ) ʪʝʨʨʠʪʦʨʠʡ. 
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ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʘʭ (ʦʪ ʙʦʣʝʝ 50 ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʤʳʰ-
ʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ) ʧʨʦʚʦʜʷʪ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʡ. ʀʥʚʝ-
ʩʪʠʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʧʳʣʝʛʘʟʦʚʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ (ʟʘʛʨʷʟ-
ʥʝʥʠʷ) ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʩʙʦ-
ʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʣʫ-
ʯʘʠ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʥʘ 
ʫʨʦʚʥʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʜʣʷ 12-ʪʠ ʧʠʣʦʪʥʳʭ ʛʦʨʦʜʦʚ. ʆʙʦʙʱʝʥʥʳʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 
ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 2 , 
ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1. ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ 12 
ʛʦʨʦʜʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʏʠʩʪʳʡ ʚʦʟʜʫʭè 
 

Table 1. Reduction of emissions of pollutants into the atmospheric air in 12 cities of the ex-
periment conducted within the framework of the federal project "Clean Air" 

 

ɻʦʨʦʜ 

ʏʠʩʣʝʥ-
ʥʦʩʪʴ  

ʥʘʩʝʣʝʥʠʷ, 
ʯʝʣ. 

ʆʙʲʝʤ ʚʳʙʨʦʩʦʚ 
ʥʘ 2017 ʛ., 
ʪʳʩ. ʪʦʥʥ 

ʂʦʣ-ʚʦ 
ʤʝʨʦʧʨʠ-
ʷʪʠʡ ʧʦ 
ʩʥʠʞʝ-
ʥʠʶ ʚʳ-
ʙʨʦʩʦʚ 

ʉʦʢʨʘʱʝʥʠʝ ʚʳ-
ʙʨʦʩʦʚ ʢ 2026 ʛ. ʦʪ 
ʫʨʦʚʥʷ 2017 ʛ., % 

ɼʦʩʪʠʛʥʫʪʳʡ  
(ʥʘ ʤʘʡ 2023 ʛ.) 
ʫʨʦʚʝʥʴ ʩʥʠʞʝ-
ʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ 

ʦʙʲʝʤʘ  
ʚʳʙʨʦʩʦʚ  

ʉʦʚʦʢʫʧ-
ʥʳʡ  
ʦʙʲʝʤ 
ʚʳʙʨʦʩʦʚ 

ʚ ʪʦʤ 
ʯʠʩʣʝ 
ʆɿɺ 

ʉʦʚʦʢʫʧ-
ʥʳʡ  
ʦʙʲʝʤ 
ʚr ʙʨʦʩʦʚ 

ʚ ʪʦʤ 
ʯʠʩʣʝ 
ʆɿɺ ʪʳʩ. ʪʦʥʥ % 

ɹʨʘʪʩʢ 226 300 128 841 48 909 26 22,77*
1)

 10,84 ʥ/ʜ - 

ʂʨʘʩʥʦʷʨʩʢ 1 103 023 140,760 70,96 68 22,06 22,00 9,82  

ʃʠʧʝʮʢ 510 439 287,671 58,317 68 21,27 20,20 6,56  

ʄʘʛʥʠʪʦ-
ʛʦʨʩʢ 

413 253 209,220 202,710 27 25,23 20,02*
1))

 11,19  

ʄʝʜʥʦʛʦʨʩʢ 24 321 8,410 6,68 16 24,77*
1))

 23,34*
1))

 0,94  

ʅʠʞʥʠʡ  
ʊʘʛʠʣ 

344 656 228,40 191,03 69 20,89 23,08 9,68  

ʅʦʚʦʢʫʟʥʝʮʢ 544 583 358,19 90,64 46 25,06 60,47 13,39  

ʅʦʨʠʣʴʩʢ 182 701 1863,99 1851,55 2 48,00*
1)

 47,70*
1)

 0*
3)

 0 

ʆʤʩʢ 1 139 897 250,38 152,64 97 25,37*
1)

 22,83 2,47  

ʏʝʣʷʙʠʥʩʢ 1 187 960 283,1 276,64 60 45,49*
2)

 25,77*
2)

 22,26  

ʏʝʨʝʧʦʚʝʮ 312 091 388,4 85,3 64 35,66*
1)

 29,41*
1)

 22,26  

ʏʠʪʘ 350 861 75,48 74,75 42 31,.08*
1)

 28,38*
1)

 6,27  

ʇʨʠʤʝʯʘʥʠʷ:  
*1) ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʢʦʥʝʮ 2024 ʛʦʜʘ; 
*2) ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʢʦʥʝʮ 2025ʛʦʜʘ; 
*3) ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘʯʘʪʴ ʚ 2023 ʛʦʜʫ. 

                                                           
2 ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ: https://www.mnr.gov.ru/activity/clean-air/ 

https://www.mnr.gov.ru/activity/clean-air/
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Notes:  
*1) the figures are for the end of 2024;  
*2) indicators are given for the end of 2025;  
*3) Emissions reduction is planned to begin in 2023. 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ [2]. 
 

ɹʣʘʛʦʜʘʨʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʦʚ ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʙʦʣʝʝ 
ʵʢʦʣʦʛʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʨʘʥʩʧʦʨʪʦʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 
ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʙʨʦ-
ʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʷʪʩʷ.  

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦ-
ʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʢʣʶʯʸʥʥʳʝ ʚ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʨʛʘʥʘʤʠ 
ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʬʠʥʘʥʩʠʨʫ-
ʶʪʩʷ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ (ʚ ʨʘʤʢʘʭ ʌʇʏɺ) ʠʣʠ ʠʟ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ 
ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʘ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 
ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʠʟ ʚʥʝʙʶʜʞʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

ʆʙʲʝʤʳ ʠ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ 
ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʥʘ ʧʝʨʠ-
ʦʜ ʜʦ ʢʦʥʮʘ 2024 ʛ. (ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʦʚ ʜʦ 2026 ʛ.), ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 
ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ 12-ʪʠ ʧʠʣʦʪʥʳʭ ʛʦʨʦʜʦʚ, ʚʳʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʬʠ-
ʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʆʙʲʝʤʳ ʠ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʥʘ  
ʚʳʧʦʣʥʝʥʠʝ ʂʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʜʦ ʢʦʥʮʘ 2024 ʛ.  

Table 2. Volumes and sources of financial support planned for the implementation of  
Comprehensive Emission Reduction Action Plans by the end of 2024 

ˉ 
ʧ/ʧ 

ɻʦʨʦʜʘ  
ʫʯʘʩʪʥʠʢʠ  
ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʆʙʲʝʤ ʠ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 
ʤʣʥ ʨʫʙ. 

ʉʥʠʞʝʥʠʝ  
ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ 
ʚʳʙʨʦʩʦʚ ʢ 2024 ʛ.  

(2026 ʛ.) 

ʌʝʜʝʨʘʣʴʥʳʡ 
ʙʶʜʞʝʪ 
(ʚ ʨʘʤʢʘʭ 
ʌʇʏɺ)*

)
 

ʂʦʥʩʦʣʠʜʠʨʦ-
ʚʘʥʥʳʡ ʙʶʜʞʝʪ 
ʩʫʙʲʝʢʪʘ  
ʈʦʩʩʠʡʩʢʦʡ  
ʌʝʜʝʨʘʮʠʠ 

ɺʥʝʙʶʜ- 
ʞʝʪʥʳʝ  
ʠʩʪʦʯʥʠʢʠ 

ʊʳʩ.  
ʪʦʥʥ 

%  
ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ 
2017 ʛʦʜʫ 

1 ɹʨʷʥʩʢ 5571,223 658,546 20318,650 29,340 22,77 

2 ʂʨʘʩʥʦʷʨʩʢ 25475,738 158,299 44487,900 28,935 20,56 

3 ʃʠʧʝʮʢ 1300,000 - 148764,829 61,193*
)
 21,27 

4 ʄʘʛʥʠʪʦʛʦʨʩʢ 2370,000 423,750 71603,618 58,090*
)
 25,23 

5 ʄʝʜʥʦʛʦʨʩʢ 84,200 - 1724,061 1,889 24,77 

6 ʅʠʞʥʠʡ ʊʘʛʠʣ 3337,127 56,674 3817,260 25,587 11,20 

7 ʅʦʚʦʢʫʟʥʝʮʢ 6599,962 - 27612,803 85,809 25,06 

8 ʅʦʨʠʣʴʩʢ - - 274528,195 895,647  48,00 

9 ʆʤʩʢ 3113,000 - 145438,300 54,575*
)
 25,62 

10 ʏʝʣʷʙʠʥʩʢ 1914,000 100,200 20852,361 95,902*
)
 45,49 

11 ʏʝʨʝʧʦʚʝʮ 1722,000 1353,181 52287,500 113,819 35,66 

12 ʏʠʪʘ 9191,092 48,069 150,819 19,775 29,38 

 ɺʉɽɻʆ 60678,342 2798,719 811586,296 1470,561  

ʇʨʠʤʝʯʘʥʠʝ:*) ʅʘ ʢʦʥʝʮ 2026 ʛ. 
Note:*) At the end of 2026. 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ [2]. 
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ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʬʠʥʘʥ-
ʩʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ (811, 586 ʤʣʨʜ. ʨʫʙ. ʩʫʤʤʘʨ-
ʥʦ ʧʦ 12-ʪʠ ʛʦʨʦʜʘʤ ʫʯʘʩʪʥʠʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ), ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʥʝʙʶʜʞʝʪʥʳʝ 
ʠʥʚʝʩʪʠʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 93,08 % ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʘ-
ʣʠʟʘʮʠʶ ʌʇʏɺ. ʀʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʫʪʚʝʨʞʜʝʥʥʳʭ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ, ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʌʇʏɺ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʚʳʜʝʣʠʪʴ 60, 678 ʤʣʨʜ. 
ʨʫʙ., ʯʪʦ ʩʦʩʪʘʚʠʣʦ 6,6% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ. ʇʦʵʪʦʤʫ, ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʪʯʝʪʦʚ 
ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʤʠ 
ʧʣʘʥʘʤʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʪʯʝʪʳ ʠ ʦ ʨʘʩʭʦʜʦʚʘʥʠʠ ʚʳʜʝʣʝʥʥʳʭ 
ʥʘ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ.  

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘ-
ʟʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ 
ʤʝʨʦʧʨʠʷʪʠʷʤ ʠʟ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ:  

ï çʇʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ, ʚʢʣʶʯʘʷ ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʶè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩ-
ʩʠʠ ʦʪ 29.11.2019 ˉ 813; 

ï çʇʨʘʚʠʣʘ ʢʚʦʪʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʟʘ ʠʩʢʣʶ-
ʯʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ) ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʨʠʢʘ-
ʟʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʪ 29.11.2019 ˉ 814 [6];  

ï çʊʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʝʯʥʶ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 
24.12.2019 ˉ 1792 [7]; 

ï çʇʨʘʚʠʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʳʭ ʤʝʞʙʶʜʞʝʪʥʳʭ 
ʪʨʘʥʩʬʝʨʪʦʚ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʚ ʮʝʣʷʭ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʨʘʩʭʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʧʨʦʝʢʪʦʚ ʧʦ ʩʥʠʞʝʥʠʶ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 
ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 
ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʣʘʥʘʤʠ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 
ʚʦʟʜʫʭ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʮʝ-
ʣʝʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʏʠʩʪʳʡ ʚʦʟʜʫʭè ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷèè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʌ ʦʪ 05.12.2019 ˉ 1600 [8]; 

ï ʇʨʘʚʠʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʇʨʠʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʪ 17.12.2018 ˉ 667 [9]. 

ʂʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ, ʷʚʣʷʶʱʠʝʩʷ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ 
ʦʩʥʦʚʦʡ ʌʇʏɺ, ʬʦʨʤʠʨʫʶʪ ʮʝʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ. ʆʜʥʘʢʦ 
ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ 
ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʢ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ, ʪʘʢ ʠ 
ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʦʪʯʝʪʦʚ ʦ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ, ʥʝ ʦʧʨʝʜʝʣʝʥʳ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʜʠʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 
ʧʣʘʥʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʟʘʷʚʢʘʤ ʠ ʦʪʯʝʪʘʤ ʦʙ ʠʭ ʚʳʧʦʣʥʝʥʠʠ 
ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. ʋʢʘʟʘʥʥʳʡ ʧʨʦʙʝʣ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ 
ʦʙʝʩʧʝʯʝʥʠʠ ʌʇʏɺ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥ.  
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ʇʦʵʪʦʤʫ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 2022 ʛʦʜ  
(ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ ʨʝʝʩʪʨʦʚʦʡ ʟʘʧʠʩʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʟʘʜʘʥʠʠ 
730000ʌ.99.1.ɹɺ16ɸɸ02001), ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʳʤ 
ʫʯʨʝʞʜʝʥʠʝʤ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʭʨʘʥʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè) ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʵʢʩʧʝʨʪʥʦ-
ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ (ʜʘʣʝʝ ʕɸʈ) ï çʈʘʟʨʘʙʦʪʢʘ ʧʦʨʷʜʢʘ ʦʙʦʩʥʦʚʘʥʠʷ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, 
ʬʠʥʘʥʩʠʨʫʝʤʳʤ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʟʘʢʣʶʯʝʥʠʡ ʧʦ 
ʟʘʷʚʢʘʤ ʠ ʦʪʯʝʪʘʤ ʦʙ ʠʭ ʚʳʧʦʣʥʝʥʠʠè. ʎʝʣʴʶ ʕɸʈ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʜʣʷ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ 
ʚ ʨʘʤʢʘʭ ʌʇʏɺ, ʧʦʨʷʜʢʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʩʨʝʜʩʪʚ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 
ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʟʘʷʚʢʘʤ ʠ ʦʪʯʝʪʘʤ ʦʙ ʠʭ ʚʳʧʦʣʥʝʥʠʠ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʕɸʈ, ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ 
ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦʨʷʜʦʢ ʧʨʦʮʝʜʫʨ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʥʘʜʣʝʞʘʱʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʨʝʘʣʠʟʫ-
ʝʤrʤ ʚ ʨʘʤʢʘʭ ʌʇʏɺ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʠ ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʟʘʷʚʢʘʤ ʠ ʦʪʯʝʪʘʤ ʦʙ 
ʠʭ ʚʳʧʦʣʥʝʥʠʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʧʦʨʷʜʢʘ, ʨʝʛʣʘ-
ʤʝʥʪʠʨʫʶʱʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ (ʜʘʣʝʝ ʇʦʨʷʜʦʢ), ʷʚʣʷ-
ʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ï ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʫʨʦʚʥʝʡ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʘʢʪʘ ʚʳʧʦʣʥʝʥʠʷ, ʣʠʙʦ ʥʝʚʳʧʦʣʥʝ-
ʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʭ ʧʨʦʚʝʜʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʟʨʘʙʦʪʘ-
ʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʧʨʦʚʦ-
ʜʠʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦ-
ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʊʘʢ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ 
ʥʘ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʙʣʝʤ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʥʝʨʛʦ-
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʚ ʢʦʪʦʨʳʭ, ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-
ʜʫʭʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʬʝʩʩʦʨ ʄɻʋ ɹʠʪʶʢʦʚʘ ɺ.ʈ. ʚ ɽʞʝʛʦʜʥʠʢʝ ʈʦʩʩʠʡʩʢʦʛʦ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [10] ʦʙʦʩʥʦʚʘʣʘ ʩʠʩʪʝʤʫ ʠʥʜʠʢʘʪʦʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦ-
ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʮʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʤʝʪʦʜʠ-
ʢʘ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ, ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʘʤʦʝ ʦʯʝʚʠʜʥʦʝ 
ʠʟ ʢʦʪʦʨʳʭ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ʉʘʤʦʝ ʮʝʥʥʦʝ, ʯʝʤ ʤʦʞʥʦ ʚʦʩʧʦʣʴ-
ʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʚ ʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʤʦʚ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʪʘ-
ʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʪ/ʛʦʜ), ʯʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʈʦʩʩʪʘʪ, ʥʦ ʠ ʦʙʲʝʤʦʚ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
(ʫʩʣʦʚʥʳʭ ʪʦʥʥ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʢʣʘʜ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʛʨʷʟ-
ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ. ʆʜ-
ʥʘʢʦ, ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʠ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʘʷ ʙʘʟʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, 
ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʘʣʝʝ. 
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ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 12 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 
04.05.1999 ˉ 96-ʌɿ çʆʙ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè (ʜʘʣʝʝ ï- ʌɿ ʦʪ 
04.05.1999 ̄  96-ʌɿ) [11], ʥʦʨʤʘʪʠʚʳ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 
ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ: 

-  ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʚʳʙʨʦʩʳ; 

-  ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʘʪʠʚʳ ʚʨʝʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 
ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ; 

-  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʚʳʙʨʦʩʦʚ; 

-  ʪʝʭʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʚʳʙʨʦʩʦʚ. 
ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʥʜʠʢʘʪʦʨʳ (ʢʨʠʪʝʨʠʠ) ʚ ʬʦʨʤʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʠ ʧʨʘʚʠʣ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʧʦʣʥʦʤʦʯʠʷ 
ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʉʘʥʇʠʅ 1.2.368-21 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠ-
ʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦ-
ʚʝʢʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷè ʫʪʚʝʨʞʜʝʥʥʳʭ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʣʘʚʥʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʌ ʦʪ 28.01.2021 ˉ 2 [12], ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʠ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝ-
ʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʘʪ-
ʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʙʣʶʜʝʥʠʝ ʢʦ-
ʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 
ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʧʨʦʞʠʚʘʥʠʷ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝ ʠʤʝʶʱʠʭ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʇɼʂ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʙʝʟʦʧʘʩʥʳʝ 
ʫʨʦʚʥʠ ʚʦʟʜʝʡʩʪʚʠʷ (ʆɹʋɺ), ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ ʠʭ ʜʝʡ-
ʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʚ 
ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦ-
ʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʳʤ.  

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ 
ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʟʘʣʦʞʝʥʳ 
ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʪʘʣ ʈɼ 52.04.667-
2005 ï çɼʦʢʫʤʝʥʪʳ ʦ ʩʦʩʪʦʷʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʛʦʨʦʜʘʭ ʜʣʷ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ. ʆʙʱʠʝ ʪʨʝʙʦ-
ʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʧʦʩʪʨʦʝʥʠʶ, ʠʟʣʦʞʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶè [13]. ɺ ʵʪʦʤ ʨʫʢʦʚʦ-
ʜʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ: 

- ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʤʝʩʠ ʚ ʘʪʤʦʩʬʝʨʝ qʩʨ, ʤʛ/ʤ
3 (ʤʢʛ/ ʤ3); 

- ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ů, ʤʛ/ʤ (ʤʢʛ/ ʤ3);  
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʤʝʩʠ qʤ, ʤʛ/ ʤ

3 (ʤʢʛ/ ʤ3). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʦʟʜʫʭʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʢʘʢ ʚʳʩʦʢʦʛʦ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ 
ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʪʨʝʭ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦ-
ʛʦ ʚʦʟʜʫʭʘ, ʚʚʝʜʝʥʥʳʭ ʈʦʩʛʠʜʨʦʤʝʪʦʤ: 

ï ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʜʝʢʩ (ʜʘʣʝʝ ï ʉʀ) ï ʥʘʠʙʦʣʴʰʘʷ ʠʟʤʝʨʝʥʥʘʷ ʧʦ ʜʘʥ-
ʥʳʤ ʚʩʝʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷ-
ʶʱʝʛʦ ʚʝʱʝʩʪʚʘ (qʤ) ʚ ʜʦʣʷʭ ʇɼʂ, ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ:  
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ï ʥʘʠʙʦʣʴʰʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ (ʜʘʣʝʝ ï ʅʇ) ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 
ʥʘʠʙʦʣʴʰʝʝ ʠʟ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʧʦ ʜʘʥʥʳʤ ʠʟ-
ʤʝʨʝʥʠʡ ʥʘ ʚʩʝʭ ʧʦʩʪʘʭ (ʩʪʘʥʮʠʷʭ) ʟʘ ʦʜʥʦʡ ʧʨʠʤʝʩʴʶ, ʠʣʠ ʥʘ ʚʩʝʭ ʧʦʩʪʘʭ 
(ʩʪʘʥʮʠʷʭ) ʟʘ ʚʩʝʤʠ ʧʨʠʤʝʩʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘ ʤʝʩʷʮ ʠʣʠ ʛʦʜ.  

ï ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ (ʜʘʣʝʝ ï ʀɿɸ) ï ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝ-
ʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʜʝʣʝʥʥʳʝ ʥʘ ʇɼʂ ʠ ʧʨʠʚʝʜʝʥʥʳʝ  
ʢ ʚʨʝʜʥʦʩʪʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-
ʩʬʝʨʳ ʨʷʜʦʤ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï ʠʥʜʝʢʩ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ (ʀɿɸ).  

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʥʘ ʧʦʩʪʘʭ ʥʘʙʣʶʜʝʥʠʷ ʈʦʩʛʠʜʨʦ-
ʤʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʩʣʦʞʥʦ ʫʚʷʟʘʪʴ ʩ ʧʦʢʘʟʘʪʝʣʷ-
ʤʠ ʚʳʙʨʦʩʦʚ ʦʪ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʝ ʛʦʨʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ ʢʨʠʪʝʨʠʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʚʝʨʠʬʠ-
ʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ɿɺ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʢʨʠʪʝʨʠʝʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝ-
ʨʝ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠ-
ʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʧʫʥʢʪʘʤ 3.ʘ-3.ʜ 
ʪʨʝʙʦʚʘʥʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24.12.2019 
ˉ 1792 [7]: 

ʇʦʵʪʦʤʫ, ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ ʌɻɹʋ çɺʅʀʀ 
ʕʢʦʣʦʛʠʷè ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʫʯʝʪʦʤ ʪʦʢʩʠʯʥʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʭʦʜʷʱʠʭ ʚ ʩʦ-
ʩʪʘʚ ʚʳʙʨʦʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʨʘʙʦʪʝ [14], ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʄʇʨ.ʉ (ʇʨ. ʪ/ʛʦʜ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 
ʩʫʤʤʫ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʩʩ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ i, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʚʳʙʨʘ-
ʩʳʚʘʝʤʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʄʇʨ.i, ʠʟʤʝʨʷʝʤʳʭ 
ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʪʦʥʥʘʭ (ʇʨ. ʪ) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ  
ʚ ʛʦʜ (ʇʨ. ʪ/ʛʦʜ): 

ä
=

=

=
ni

i

iʄʄ
1

 ʇʨ.ʇʨ.ʉ , ʇʨ. ʪ/ʛʦʜ, (1) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʇʨʠʚʝʜʝʥʥʫʶ ʤʘʩʩʫ ʢʦʥʢʨʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ 
ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʄʇʨ.i ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʩʩʦ-
ʚʳʡ ʚʳʙʨʦʩ i -ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʄi ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ, ʫʯʠ-
ʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ i-ʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʂʇʨ.i, 
ʧʦ ʬʦʨʤʫʣʝ: 

iʇʨi ʂMʄ .ʇʨ.i Ö= , ʇʨ. ʪ/ʛʦʜ, (2) 

ʛʜʝ ʄi ï ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʪ/ʛʦʜ. 
ʋʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ i-ʛʦ ʟʘʛʨʷʟʥʷʶ-

ʱʝʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʩʨʘʚʥʝʥʠʝʤ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʣʷ ʵʪʠʭ ʚʝ-
ʱʝʩʪʚ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʇɼʂ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ, 
ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ i-ʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʦʤ 
ʂʇʨ.i, ʧʦʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘ-
ʶʱʫʶ ʩʨʝʜʫ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʤʝʥʴʰʝ ʠʣʠ ʙʦʣʴʰʝ ʫʨʦʚʥʷ ʚʦʟʜʝʡ-
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ʩʪʚʠʷ ʚʝʱʝʩʪʚʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʧʦ 
ʬʦʨʤʫʣʝ: 

iʉʉʋʉʉiʇʨ ʇɼʂʇɼʂʂ ... = , (3) 

ʛʜʝ ʇɼʂʉʉ ʋ ð ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʇɼʂ ʫʩʣʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʛ/ʤ3; ʇɼʂʉʉ i ï ʩʨʝʜ-
ʥʝʩʫʪʦʯʥʘʷ ʇɼʂ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʤʛ/ʤ3. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʘ ʇɼʂ 
ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ (ʇɼʂʉʉ). ɽʩʣʠ ʞʝ ʜʣʷ ʚʝ-
ʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ (ʇɼʂʄʈ) ʠʣʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʙʝʟʦʧʘʩʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ 
(ʆɹʋɺ), ʪʦ ʜʣʷ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʚʤʝʩʪʦ ʇɼʂʉʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠ-
ʯʠʥʫ 0,1Ŀʇɼʂʄʈ ʠʣʠ 0,1Ŀʆɹʋɺ. ɺ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʇɼʂʉʉ ʜʠʦʢʩʠʜʘ ʩʝʨʳ 
(ʇɼʂʉʉ SO2 = 0,05 ʤʛ/ʤ3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ ʚʤʝʩʪʝ ʩ ʧʨʠʤʝʥʷʝʤʳʤ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ï 
ʩʫʤʤʘʨʥʳʡ ʚʘʣʦʚʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ ʄʉ (ʪ/ʛʦʜ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘ-
ʪʝʣʴ - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ ʄʇʨ.ʉ. (ʇʨ. ʪ/ʛʦʜ), ʨʘʩʩʯʠ-
ʪʳʚʘʝʤʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ (1), (2), (3) ʠ ʧʦʟʚʦʣʷ-
ʶʱʠʡ ʫʯʝʩʪʴ ʘʛʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʩʝʭ ʠʥʛʨʝʜʠʝʥ-
ʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɸ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʚʥʷ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʚʳʙʨʦʩʘ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʝʜʣʦʞʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʤʘʩʩʳ ʚʳʙʨʦʩʘ ʂʇʨ., ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦ-
ʙʦʡ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ 
ʄʇʨ.ʉ. (ʇʨ. ʪ/ʛʦʜ) ʢ ʚʝʣʠʯʠʥʝ ʚʘʣʦʚʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʦʙʲʝʢʪʘ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʄʉ (ʪ/ʛʦʜ): 

ʂʇʨ = ʄʇʨ.ʉ/ʄʉ, (4) 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ʫʨʦʚʥʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʤʝʩʪʦ ʚʘʣʦʚʳʭ ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ, (ʢʛ/ʪ), 
ʘ ʚʤʝʩʪʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʧʦʥʷʪʠʝ ʫʜʝʣʴʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ, ʠʤʝʶ-
ʱʠʡ ʨʘʟʤʝʨʥʦʩʪʴ (ʇʨ. ʢʛ/ʪ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ 
ʚʦʟʜʫʭ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟ-
ʜʫʭ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ 
ʨʘʟʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ. 

ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 
ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʣʦʞʝʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ 4 ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʘ (ʢʨʠʪʝʨʠʷ), ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʯʠʩʣʦ ʪʘʢʠʭ ʢʨʠʪʝʨʠʝʚ ʤʦʛʫʪ ʙʳʪʴ 
ʚʢʣʶʯʝʥʳ: 

ɸ.) ʄi ï ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 
ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʛʦ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʝʱʝʩʪʚʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝ-
ʤʝʥʠ, ʪ/ʛʦʜ.  

ʄʘʩʩʦʚʳʡ ʚʳʙʨʦʩ ʢʘʞʜʦʛʦ ɿɺ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʠ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʩʪʦʯʥʠ-
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ʢʦʚ ʚʳʙʨʦʩʦʚ ʩʫʙʲʝʢʪʘ ʈʌ ʧʦ ʜʘʥʥʳʤ ʥʘ 2017 ʛʦʜ ʠ ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʘ ʛʦʜ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ.  

ɺ ʩʣʫʯʘʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ï ʩʦʚʦʢʫʧʥʳʡ 

ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ (ʄʉ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

ὓ В ὓ , ʪ/ʛʦʜ, (5) 

ʛʜʝ ʄi, ï ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, (ʪ/ʛʦʜ), 

n ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʛʨʝʜʠʝʥʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. 

ɹ.) ʄʇʨ.i ï ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʛʦ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʟʘ-

ʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨ-

ʥʳʡ ʚʦʟʜʫʭ ʵʪʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ, (ʇʨ.ʪ/ʛʦʜ). ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ 

ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪʜʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʨʘʩʩʯʠ-

ʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (2) ʠ (3) ʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ὓ ̃ Ȣ̑ ὓ Ͻπȟυππ̃ˑ˗ϳ  , ʇʨ.ʪ/ʛʦʜ, (6) 

ʛʜʝ ʇɼʂi  ï ʇɼʂ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʤʛ/ʤ3, 

0,500 ï ʇɼʂ ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ, (ʤʛ/ʤ3). 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʩʪʦʯʥʠ-

ʢʦʚ ʚʳʙʨʦʩʦʚ ʩʫʙʲʝʢʪʘ ʈʌ ʧʦ ʜʘʥʥʳʤ ʥʘ 2017 ʛ. ʠ ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʘ ʛʦʜ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ.  

ɺ ʩʣʫʯʘʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ - ʩʦʚʦʢʫʧ-

ʥʳʡ (ʠʥʪʝʛʨʘʣʴʥʳʡ) ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳ-

ʚʘʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ὓ̃ Ȣ̑ В ὓ̃ Ȣ̑, ʇʨ. ʪ/ʛʦʜ, (7) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʛʨʝʜʠʝʥʪʦʚ (ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ) ʚ ʩʤʝʩʠ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʳʭ ʚʳʙʨʦʩʦʚ. 

ɺ.) ʉʨʘʚʥʝʥʠʝ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʇɼʂ ʜʣʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯ-

ʢʘʭ ʥʘ ʦʩʥʦʚʝ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʚʢʣʘʜʦʚ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʫʨʦʚʥʷ, ʟʘʜʝʢʣʘʨʠʨʦ-

ʚʘʥʥʦʛʦ ʚ ʧʣʘʥʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ.  

ɻ.) ɿʇʨ.m ï ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʟʘʪʨʘʪʳ ʥʘ ʚʝ-

ʣʠʯʠʥʫ ʩʦʢʨʘʱʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʚʳʙʨʦʩʘ ʜʣʷ ʢʘʞʜʦʛʦ m-ʛʦ ʚʦʟʜʫ-

ʭʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, (ʪʳʩ.ʨʫʙ./ʇʨ.ʪ).  

ʇʦʢʘʟʘʪʝʣʴ ɿʇʨ.m ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ɿʇʨ. m = ɿm/ʄʇʨ.ʉ., ʪʳʩ. ʨʫʙ/ʇʨ.ʪ, (8) 

ʛʜʝ ɿm ï ʟʘʪʨʘʪʳ ʧʦ ʦʪʜʝʣʴʥʦʤʫ m-ʤʫ ʠʟ ʚʦʟʜʫʭʦʦʭʨʘʥʥʦʤʫ ʤʝʨʦʧʨʠʷʪʠʶ,  

(ʪʳʩ. ʨʫʙ.);  

ʄʇʨ.ʉ ï ʩʦʚʦʢʫʧʥʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩʦʚ i-ʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝ-

ʩʪʚʘ, (ʇʨ. ʪ/ʛʦʜ). 
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ɼ.) ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 
ʆʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʠʪ-

ʩʷ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʫʩʨʝʜʥʝʥʥʳʭ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʛʦʨʦʜʘ ʟʥʘʯʝ-
ʥʠʡ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʞʜʦʛʦ i-ʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʉi.c.2017 (ʜʦʣʠ ʇɼʂi), ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ 2017 ʛʦʜʘ, ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ [15, 16] ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʟʝʤ-
ʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʉi.ʩ.ʬ  (ʜʦʣʠ ʇɼʂi), ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʤʝ-
ʨʦʧʨʠʷʪʠʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʫʥʢʪʘʭ ɸ, ɹ, ɺ ʠ ɻ, 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʧʫʥʢʪʫ 3 ʪʨʝ-
ʙʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʪʨʘʪʠʚʰʠʤ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ, ʥʦ ʥʝ ʫʪʨʘʪʠʚʰʠʤ, ʧʦ 
ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʤʝʪʦʜʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʌ ʦʪ 24.12.2019 ˉ 1792 [7], ʘ ʠʤʝʥʥʦ:  

ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʥʢʪʫ 3.ʘ. çʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 
ʚʳʙʨʦʩʦʚ ɿɺ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʟʥʘʯʝʥʠʷʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ "ʏʠʩʪʳʡ ʚʦʟʜʫʭ" ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 
"ʕʢʦʣʦʛʠʷ"è ʪʨʝʙʦʚʘʥʠʡ [7] ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʢʨʠʪʝʨʠʡ, ʫʢʘʟʘʥʥʳʡ ʚ 
ʧʫʥʢʪʝ ɸ; 

ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʥʢʪʫ 3.ʙ. çʩʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ 
ʦʪ ʫʨʦʚʥʷ 2017 ʛʦʜʘè ʪʨʝʙʦʚʘʥʠʡ [7] ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʢʨʠʪʝʨʠʠ, 
ʫʢʘʟʘʥʥʳʝ ʚ ʧʫʥʢʪʘʭ ɸ ʠ ɹ; 

ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʥʢʪʫ 3.ʚ. çʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 
ʧʨʝʚʳʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʦ-
ʟʜʘʶʪ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘè ʪʨʝʙʦʚʘʥʠʡ 
[7] ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʢʨʠʪʝʨʠʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʫʥʢʪʘʭ ɸ, ɹ ʠ ɼ; 

ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʥʢʪʫ 3.ʛ. çʜʦʩʪʠʞʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʚʢʣʘʜʦʚ ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʦ-
ʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ ʚʢʣʘʜʘ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʥʝʛʘʪʠʚʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 
ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝè ʪʨʝʙʦʚʘʥʠʡ [7] ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʢʨʠʪʝʨʠʡ, 
ʫʢʘʟʘʥʥʳʡ ʚ ʧʫʥʢʪʘʭ ɺ ʠ ɼ; 

ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʥʢʪʫ 3.ʜ. çʨʝʘʣʠʟʘʮʠʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʜʦʩʪʠʞʝʥʠʷ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘ-
ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʩʥʠʞʝʥʠʷ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʦʙʲʝʢʪʘ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè ʪʨʝʙʦ-
ʚʘʥʠʡ [7] ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʢʨʠʪʝʨʠʡ, ʫʢʘʟʘʥʥʳʡ ʚ ʧʫʥʢʪʝ ɻ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʴ 
ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʨʘʟ-
ʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 
ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦʢʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʣʝʛʠʪʠʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ 
ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠ-
ʤʘʪʴ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ, ʩʦʛʣʘʩʥʦ [16], 
ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʯʝʨʝʟ ʦʮʝʥʢʫ ʩʥʠʞʝʥʠʷ 
ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘ-
ʙʦʪ ʧʦ ʢʚʦʪʠʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʚʦʪ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʘʩʘʶʱʘʷ-
ʩʷ ʚʚʝʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ 
ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʣʷ ʩʦʟʜʘ-
ʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ (ʢʦʥʮʝʥʪʨʘʮʠʡ) ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʷʜ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ 
ʢʨʠʪʝʨʠʝʚ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʜʣʝʞʘʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦ-
ʧʨʠʷʪʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʝʜʠʥʦ-
ʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʨʝʘʣʠʟʘʮʠʠ ʌʇʏɺ ʠ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʮʝʣʴ ʫʢʘ-
ʟʘʥʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʝʜʠʥʘʷ ï ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʨʠʪʝʨʠʠ ʫʯʠʪʳʚʘʶʪ ʩʣʝʜʫʶ-
ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʬʠʥʘʥ-
ʩʠʨʫʝʤʳʭ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ: 

-  ʩʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪ-
ʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʫʨʦʚʥʷ 2017 ʛʦʜʘ ï ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ, ʫʢʘʟʘʥʥʳʡ  
ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʘʭ; 

-  ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ï ʢʘʢ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʥʘ ʤʦʤʝʥʪ ʫʪʚʝʨʞʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘ-
ʥʦʚ ʠ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʟʘʷʚʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʝʥʥʳʭ 
ʚ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʘ) ʟʘʢʫʧʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ, ʦʙʥʦʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 
ʧʫʪʝʤ ʟʘʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʠʟʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʙ) ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʪʨʦʣʣʝʡʙʫʩʥʳʝ ʣʠʥʠʠ, 
ʪʨʘʤʚʘʡʥʳʝ ʧʫʪʠ, ʪʷʛʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘ-
ʥʠʝ, ʢʦʥʪʘʢʪʥʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʩʝʪʠ, ʪʨʘʤʚʘʡʥʳʝ ʠ ʪʨʦʣʣʝʡʙʫʩʥʳʝ ʜʝʧʦ); 

ʚ) ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʨʦʩʩʠʡʩʢʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʤ ʪʦʧʣʠʚʝ, ʦʙʥʦʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ 
ʩʦʩʪʘʚʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʫʪʝʤ ʟʘʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
ʥʠʟʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʤ ʪʦʧʣʠʚʝ; 

ʛ) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 
ʩʝʪʝʡ ʚ ʮʝʣʷʭ ʛʘʟʠʬʠʢʘʮʠʠ ʞʠʣʳʭ ʜʦʤʦʚ, ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʡ, ʟʜʘʥʠʡ ʨʘʟ-
ʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

ʜ) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʢʣʶʯʘʷ 
ʪʝʧʣʦʪʨʘʩʩʳ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʪʜʝʣʴʥʳʭ 
ʦʙʲʝʢʪʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʮʝʣʷʭ ʧʝʨʝʚʦʜʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ; 

ʝ) ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝʤ ʪʘʢʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʫʩʪʘʥʦʚʢʘʤʠ ʦʯʠʩʪʢʠ ʛʘʟʘ; 

ʞ) ʧʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʩ ʧʝʯʥʳʤ ʦʪʦʧʣʝʥʠʝʤ, ʥʝ 
ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʘʚʘʨʠʡʥʦʤʫ ʞʠʣʴʶ ʠ ʥʝ ʨʘʩʩʝʣʷʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʧʨʦʝʢʪʘ çɾʠʣʴʝ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘè; 

ʟ) ʦʟʝʣʝʥʝʥʠʝ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʦʩʝʣʝʥʠʡ ʠʣʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ; 
ʠ) ʧʝʨʝʚʦʜ ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʡ ʩ ʫʛʦʣʴʥʦʛʦ ʠʣʠ ʧʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ 

ʥʘ ʛʘʟʦʚʦʝ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ, ʚʢʣʶʯʘʷ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʫʩʪʘ-
ʥʦʚʢʫ, ʤʦʥʪʘʞ ʚʥʫʪʨʠʜʦʤʦʚʦʛʦ ʛʘʟʦʚʦʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ (ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ) ʛʘʟʦʠʩʧʦʣʴʟʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦ-
ʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢ ʩʝʪʷʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

ʢ) ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʡ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʚʦʜʘ ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʡ ʥʘ ʵʣʝʢʪʨʠ-
ʯʝʩʢʦʝ ʦʪʦʧʣʝʥʠʝ, ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʩʪʘʚʣʷʝ-
ʤʦʡ ʜʣʷ ʪʘʢʠʭ ʜʦʤʦʚʣʘʜʝʥʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘ-
ʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫ-
ʩʤʦʪʨʝʥʘ ʧʨʦʛʨʘʤʤʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʚ ʩʨʦʢ ʧʦ 31.12. 2024; 

ʣ) ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦ-
ʜʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʜʦʣʷ ʚʳ-
ʙʨʦʩʦʚ ʦʪ ʢʦʪʦʨʳʭ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 5 ʧʨʦʮʝʥʪʦʚ ʩʦʚʦʢʫʧʥʦʛʦ ʛʦʜʦʚʦʛʦ 
ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʧʦ ʧʦʩʝʣʝʥʠʶ 
ʠʣʠ ʛʦʨʦʜʩʢʦʤʫ ʦʢʨʫʛʫ. 

ʆʙʷʟʘʥʥʦʩʪʴ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʮʝʥʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-
ʚʝʜʝʥʥʳʭ ʩʫʙʲʝʢʪʦʤ ʈʌ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʬʝ-
ʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 05.12.2019 
ˉ1600 [8] ʚʦʟʣʦʞʝʥʘ ʥʘ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ. ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʟʘ-
ʜʘʯ ʘʚʪʦʨʘʤʠ ʕɸʈ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʜʦʢʫʤʝʥʪʘ çʇʦʨʷʜʦʢ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʬʠʥʘʥʩʠʨʫʝ-
ʤʳʤ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ 
ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦ-
ʧʨʠʷʪʠʷʤ, ʨʝʘʣʠʟʫʝʤʳʤ ʚ ʨʘʤʢʘʭ ʌʇʏɺ.  

ʇʦʨʷʜʢʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʜʦʩʪʘʪʦʯʥʦ-
ʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʦʩʪʦʷ-
ʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʦʨʷʜʦʢ ʚʢʣʶʯʘʝʪ: 

ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ï ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʌʇʏɺ ʠ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʢʚʦʪʠ-
ʨʦʚʘʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ; 

ï ʘʣʛʦʨʠʪʤ ʧʦʜʛʦʪʦʚʢʠ ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʟʘʷʚʢʘʤ ʠ ʦʪʯʝʪʘʤ ʦ ʚʳʧʦʣʥʝʥʠʠ 
ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʩʫʙʲʝʢʪʘʤʠ ʈʌ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 
ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʬʠʥʘʥʩʠʨʫʝʤʳʤ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʙʶʜʞʝʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʇʦʨʷʜʦʢ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥ-
ʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ: 

ɹʣʦʢ 1.  ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʫʙʲʝʢʪ ʈʌ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ: 

ï ʦʪʯʝʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ 
ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ; 

ï ʟʘʷʚʢʫ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ; 
ï ʢʦʤʧʣʝʢʪ ʦʙʦʩʥʦʚʳʚʘʶʱʠʭ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʝʨʝʯʝʥʴ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ ʧʨʦʝʢʪʝ ʇʦʨʷʜʢʘ. 
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ɹʣʦʢ 2.  ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʥʘ ʧʨʝʜʤʝʪ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 
ʟʘʷʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 
ʧʨʠʚʣʝʢʘʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʚʳʧʦʣʥʷʶʱʝʝ ʨʘʙʦʪʳ  
ʧʦ ʚʝʜʝʥʠʶ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʠ 
ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ (ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʛʦ ʚʠʜʠʪʩʷ ʌɻɹʋ çɺʅʀʀ ʕʢʦʣʦʛʠʷè).  

 
ʈʠʩʫʥʦʢ 1. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ  
ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ  

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʬʠʥʘʥʩʠʨʫʝʤʳʤ ʠʟ ʩʨʝʜʩʪʚ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

 

Figure 1. Flowchart of the algorithm for the sequence of calculation-analytical and  
administrative-organizational procedures for substantiating and confirming the performance 

of work on air protection measures funded from the federal budget 
 

ʀʩʪʦʯʥʠʢ:  ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
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ɹʣʦʢ 3.  ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʥʘʟʥʘʯʝʥʥʦʝ ʧʨʠ-

ʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʪʠʟʫ ʤʘʪʝʨʠʘʣʦʚ ʦ ʚʳʧʦʣʥʝʥʠʠ 

ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʂʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʘʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʦ-

ʩʪʠʛʥʫʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʣʘʥʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʟʘ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʰʝʥʠʡ ʣʫʯʰʠʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʘʥʘʣʦʛʘʤ ʥʘ ʦʩʥʦʚʝ ʠʤʝ-

ʶʱʠʭʩʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʅɼʊ. ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝ-

ʨʝʭʦʜʠʤ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʦʮʝʥʢʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʟʘ-

ʤʝʯʘʥʠʷ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʦʨʛʘʥ ʧʦʜʘʚʰʠʡ ʟʘʷʚʢʫ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʪʟʳʚʘ ʥʘ ʦʪ-

ʯʝʪ ʧʦ ʤʝʨʦʧʨʠʷʪʠʷʤ. 

ɼʘʣʝʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʨʝʜʤʝʪʦʤ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ: 

ï ʧʨʦʚʝʨʢʘ ʧʨʷʤʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʥʘ ʠʩʪʦʯʥʠʢʘʭ ʚʳʙʨʦʩʦʚ (çʥʘ ʪʨʫʙʝè) ʠ ʦʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ 

ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʦʪ ʫʨʦʚʥʷ 2017 ʛʦʜʘ)  

ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ; 

ï ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʟʝʤʣʝè, ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʇɿɺ) ʚ ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʪʦʯʢʘʭ. 

ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʠʢ, ʩʥʠʞʝʥʠʝ ʩʦʚʦ-

ʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ 

ʫʨʦʚʥʷ 2017 ʛʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

ʂʩ.ʩʦʚ=ʄʂʧ/(ʄʬʘʢʪ), (9) 

ʛʜʝ ʂʩ.ʩʦʚ ï ʢʨʠʪʝʨʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʚʦʢʫʧʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩ ʦʪ ʫʨʦʚʥʷ 2017 

ʛʦʜʘ;  

ʄʂʧ ï ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʚ 

ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʪ/ʛʦʜ. ʇʨʠʥʠʤʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʘ; 

ʄʬʘʢʪ ï ʬʘʢʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ, ʧʦʜ-

ʪʚʝʨʞʜʸʥʥʘʷ ʨʘʩʯʸʪʘʤʠ, ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʟʜʫ-

ʭʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, (ʪ/ʛʦʜ); 

ʄʬʘʢʪ ʫʯʠʪʳʚʘʝʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝ-

ʨʦʧʨʠʷʪʠʷ. ʂ ʢʦʩʚʝʥʥʳʤ ʚʳʙʨʦʩʘʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚʳʙʨʦʩʳ ʦʪ ʚʦʟʨʦʩʰʝʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʥʘ ʦʙʲʝʢʪʘʭ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʤ 

ʤʝʨʦʧʨʠʷʪʠʡ) ʠ ʚʳʙʨʦʩʳ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠ 

ʨʘʩʯʝʪʘʭ ʄʬʘʢʪ ʫʯʠʪʳʚʘʶʪʩʷ ʚʳʙʨʦʩʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʥʘ ʨʝʞʠʤʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ. 



ȴɛɖɆɓɆ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ Ɏ ɍɆɕɔɈɋɊɓɔɋ Ɋɋɑɔ. 2023. ȸɔɒ 4. ɷ 3. 

Environment protection and nature reserve management. 2023. Vol . 4. Ls . 3  

 
 

140 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ ʦʢʘʞʝʪʩʷ ʂʩ.ʩʦʚ Ò 1, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ 
ʩʦʚʦʢʫʧʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʟʘʣʦʞʝʥʥʘʷ  
ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʝ, ʜʦʩʪʠʛʥʫʪʘ (ʦʙʦʟʥʘʯʝʥʦ çɼʘè ʥʘ ʨʠʩ. 1), ʘ ʤʝʨʦʧʨʠʷʪʠʝ  
ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ. ɽʩʣʠ ʞʝ ʦʢʘʞʝʪʩʷ ʂʩ.ʩʦʚ > 1, ʵʪʦ ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʦʚʦʢʫʧʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, 
ʟʘʣʦʞʝʥʥʘʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʝ ʥʝ ʜʦʩʪʠʛʥʫʪʘ (ʦʙʦʟʥʘʯʝʥʦ çʅʝʪè ʥʘ ʨʠʩ. 1),  
ʘ ʤʝʨʦʧʨʠʷʪʠʝ, ʚ ʵʪʦʡ ʯʘʩʪʠ, ʩʯʠʪʘʝʪʩʷ ʥʝʚʳʧʦʣʥʝʥʥʳʤ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʬʝ-
ʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʩʚʦʜʥʳʝ ʨʘʩʯʝʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-
ʩʬʝʨʳ [15, 16]. ʆʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 
ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʞʜʦʛʦ ʠʟ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʇɿɺ) ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ, ʪʘʢ ʥʘʟʳʚʘ-
ʝʤʳʝ çʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʟʝʤʣʝè.  

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩʦʚʦʢʫʧʥʳʤ ʚʳʙʨʦ-
ʩʦʤ ʛʨʫʧʧʳ ʇɿɺ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʩʣʝʜʫʶʱʝʡ 
ʬʦʨʤʫʣʝ: 

ʂʉʋɿ = ʉʧ / ʉʬ, (10) 

ʛʜʝ ʂʉʋɿ ï ʢʨʠʪʝʨʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʨʫʧʧʦʡ ʇɿɺ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠ-
ʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʡ 2017 ʛʦʜʘ ʠ ʜʘʥʥʳʤ ʥʘ ʤʦʤʝʥʪ ʧʦʩʣʝ ʚʳʧʦʣ-
ʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ; 
ʉʧ ï ʩʦʚʦʢʫʧʥʘʷ ʧʨʠʟʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʪ ʛʨʫʧʧʳ 
ʇɿɺ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ʥʘ ʦʩ-
ʥʦʚʝ ʜʘʥʥʳʭ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, 
ʫʩʨʝʜʥʝʥʥʘʷ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʛʦʨʦʜʘ, (ʤʛ/ʤ3); 
ʉʬ ï ʩʦʚʦʢʫʧʥʘʷ ʧʨʠʟʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʪ ʛʨʫʧʧʳ 
ʇɿɺ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ʥʘ 
ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʥʢʨʝʪʥʦ-
ʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʩʨʝʜʥʝʥʥʘʷ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʛʦʨʦʜʘ, (ʤʛ/ʤ3).  

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʩʦʚʦʢʫʧʥʦʡ ʧʨʠʟʝʤʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʪ ʛʨʫʧʧʳ ʇɿɺ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʚʦʜʥʳʭ 
ʨʘʩʯʝʪʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ (ʉʬ), ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʧʨʷʤʳʝ ʠ 
ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʂ ʢʦʩʚʝʥʥʳʤ ʚʳ-
ʙʨʦʩʘʤ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʷʪʩʷ ʚʳʙʨʦʩʳ ʦʪ ʚʦʟʨʦʩʰʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʨʘʙʦʪʢʫ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʥʘ ʦʙʲʝʢʪʘʭ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʤ ʤʝʨʦʧʨʠʷʪʠʡ) ʠ ʚʳ-
ʙʨʦʩʳ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɽʩʣʠ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ ʢʨʠʪʝʨʠʡ ʂʉʋɿ ʦʢʘʞʝʪʩʷ ʂʉʋɿ Ò 1, ʵʪʦ ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʚʳʙʨʦʩʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʟʘ-
ʣʦʞʝʥʥʦʛʦ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʝ ʜʦʩʪʠʛʥʫʪʘ (ʦʙʦʟʥʘʯʝʥʦ çɼʘè ʥʘ ʨʠʩ. 1), ʘ ʤʝ-
ʨʦʧʨʠʷʪʠʝ, ʚ ʵʪʦʡ ʯʘʩʪʠ, ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ. ɽʩʣʠ ʞʝ ʦʢʘʞʝʪʩʷ ʂʉʋɿ > 1, 
ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʚʳʙʨʦʩʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝ-
ʨʦʧʨʠʷʪʠʷ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʝ ʥʝ ʜʦʩʪʠʛʥʫʪʘ (ʦʙʦʟʥʘʯʝʥʦ çʅʝʪè 
ʥʘ ʨʠʩ. 1), ʘ ʤʝʨʦʧʨʠʷʪʠʝ ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʥʝʚʳʧʦʣʥʝʥʥʳʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʚ ʩʦʩʪʘʚ 
ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ: 
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ï ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ 
ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʘʭ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ (ʇʅɿ ʈʦʩʛʠʜʨʦʤʝʪʘ). ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 
ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʬʘʢʪ ʧʨʝ-
ʚʳʰʝʥʠʷ ʇɼʂ ʚʳʙʨʦʩʦʚ ʤʘʨʢʝʨʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ; 

ï ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʙʨʦʩʦʚ, ʧʨʦʚʦ-
ʜʠʤʳʡ ʩʦʛʣʘʩʥʦ ʧʦʨʫʯʝʥʠʶ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 14.12.2021 ʇʨ-2519, ʧ.3, ɸ.1. ɼʣʷ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʘ-
ʪʦʯʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʬʘʢʪ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʜʦ ʪʨʝʙʫʝʤʦʛʦ 
ʟʥʘʯʝʥʠʷ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝ-
ʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʦʩʦʚ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦ-
ʚʘʥʠʷ ʩʨʝʜʩʪʚ ʥʘ ʢʘʞʜʫʶ ʪʦʥʥʫ ʩʦʢʨʘʱʝʥʥʦʛʦ ʩʦʚʦʢʫʧʥʦʛʦ ʚʳʙʨʦʩʘ (ʨʫʙ./ʇʨ. 
ʪʦʥʥ). 

ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳ-
ʙʨʦʩʦʚ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʇʊʆ ʋʅɺʆʉ, ʇʊʂ çɻʦʩʢʦʥʪʨʦʣʴè 
ʠ ʜʨ.). 

ɹʣʦʢ 4. ʇʦʜʛʦʪʦʚʢʘ ʟʘʢʣʶʯʝʥʠʷ.  
ʆʧʠʩʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ: 
ï ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. ɼʦʩʪʠʛʥʫʪʘ ʥʝʦʙʭʦʜʠʤʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ï ʄʦʪʠʚʠʨʦʚʘʥʥʳʡ ʦʪʢʘʟ. ɿʘʷʚʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɿʘʢʣʶʯʝʥʠʝ ʛʦʪʦʚʠʪʩʷ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʥʝʜʦ-
ʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ ʩʫʙʲʝʢʪʦʤ ʈʌ 
ʧʨʠ ʦʮʝʥʢʝ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. 

ï ʄʦʪʠʚʠʨʦʚʘʥʥʳʡ ʦʪʢʘʟ. ʅʝ ʜʦʩʪʠʛʥʫʪʘ ʪʨʝʙʫʝʤʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝ-
ʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚʳʧʦʣʥʝʥʳ ʥʝ 
ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 

ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʚʝʜʝʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʟʘʜʝ-
ʢʣʘʨʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʥʘ ʠʩʪʦʯʥʠʢʘʭ, 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 
ʤʝʨʦʧʨʠʷʪʠʝ ʚʳʧʦʣʥʝʥʥʳʤ ʠ ʧʝʨʝʡʪʠ ʢ ʦʬʦʨʤʣʝʥʠʶ ʟʘʢʣʶʯʝʥʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʤʦʪʠʚʠʨʦʚʘʥʥʳʡ ʦʪʢʘʟ ʩ ʟʘʤʝʯʘʥʠʷʤʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ 
ʠʩʪʦʯʥʠʢʘʤ ʚʳʙʨʦʩʦʚ ʠʣʠ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʪʦʯʢʘʤ. 

ɿʘʢʣʶʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ:  
ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʤʝʩʪʦ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ;  
ï ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙ ʆʅɺʆʉ, ʥʘ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 
ï ʘʥʘʣʠʟ ʟʦʥʳ ʚʣʠʷʥʠʷ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʙʣʠʞʘʡʰʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ; 
ï ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʦʩ ʢʦʪʦʨʳʭ ʩʦʢʨʘʱʝʥ, 

ʣʠʢʚʠʜʠʨʦʚʘʥ ʠʣʠ ʧʦʷʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ; 

ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 
ʚʳʙʨʦʩ ʢʦʪʦʨʳʭ ʩʦʢʨʘʱʝʥ, ʣʠʢʚʠʜʠʨʦʚʘʥ ʠʣʠ ʧʦʷʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘ-
ʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ;  
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ï ʨʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʚʳ-
ʧʦʣʥʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ 
ʈʦʩʩʠʠ; 

ï ʦʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʫʨʦʚʥʷ 2017 ʛʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 
ʚʦʟʜʫʭʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ; 

ï ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʦʜ-
ʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ; 

ï ʘʥʘʣʠʟ ʥʘʣʠʯʠʷ ʧʨʝʚʳʰʝʥʠʡ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʥʘ ʢʦʥʪʨʦʣʴ-
ʥʳʭ ʪʦʯʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ;  

ï ʦʮʝʥʢʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʨʢʝʨʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ 
ʪʦʯʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ;  

ï ʚʳʚʦʜʳ (ʟʘʢʣʶʯʝʥʠʝ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ.  
ʋʢʘʟʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʘʢ ʚʠʜʠʪʩʷ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʬʦʨʤʣʝʥʘ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ 
çʇʦʨʷʜʦʢ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʤ 
ʤʝʨʦʧʨʠʷʪʠʷʤ, ʬʠʥʘʥʩʠʨʫʝʤʳʤ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘè, ʫʪʚʝʨ-
ʞʜʝʥʥʦʛʦ ʘʢʪʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʕɸʈ ʧʨʝʜʣʦʞʝʥ ʦʮʝʥʦʯʥʳʡ ʘʣʛʦʨʠʪʤ ʠ ʢʨʠ-

ʪʝʨʠʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦ-
ʩʦʚ ʠʟ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʩʫʙʲʝʢʪʦʚ ʈʌ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʫʭʦʦʭʨʘʥʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʠʣʦʪʥʳʭ ʛʦʨʦʜʦʚ ʌʇʏɺ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ. ʆʩ-
ʥʦʚʥʦʡ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʟʚʘʥʳ 
ʩʪʘʪʴ ʩʚʦʜʥʳʝ ʨʘʩʯʝʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʩʠʩʪʝʤʘ ʢʚʦʪʠʨʦʚʘʥʠʷ ʚʳ-
ʙʨʦʩʦʚ.  
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ʘʨʭʠʧʝʣʘʛʘ ʟʘ 2012ï2020 ʛʦʜʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥ ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 
ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʵʢʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʨʭʠʧʝʣʘʛʘ ʠ ʧʨʦ-
ʚʝʜʝʥ ʦʙʟʦʨ ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ 
ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʕʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ ʧʨʦ-
ʙʣʝʤʫ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʝʝ ʨʝʰʝʥʠʶ.  
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʘʢʦʧʣʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 
ʫʱʝʨʙ, ʦʯʠʩʪʢʘ ʪʝʨʨʠʪʦʨʠʡ, ʣʠʢʚʠʜʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 
 
ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ. ʏʫʧʨʦʚ ʄ.ɼ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤ-
ʧʣʝʢʩʳ ɸʨʢʪʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ. ʆʭʨʘʥʘ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʘʧʦʚʝʜʥʦʝ ʜʝʣʦ. 2023. ʊʦʤ 4. ˉ3. ʉ. 146ï153. 
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Abstract. Consideration of the issues of environmental safety of Arctic natural com-
plexes and the state of the environment in the Franz Josef Land archipelago is the ba-
sis of this article. A brief historical summary of the development of this archipelago is 
presented, a description of the nature of the archipelago and its current state is given. 
Special attention is paid to the study of the program for the elimination of accumulated 
environmental damage on the polluted islands of the Franz Josef Land archipelago. 
The author of the article presents an analysis of the work carried out to clean up the ar-
chipelago in 2012-2020 and prepared a number of proposals for further planning and 
organization of measures to eliminate accumulated environmental damage. The current 
state of the archipelago is considered and the sources of anthropogenic impact, as well 
as the state of soil and surface waters are reviewed. This will further allow a deeper 
understanding of the problem and develop effective measures to solve it. 
 

Keywords: anthropogenic impact, accumulated environmental damage, cleanup of 
territories, elimination of environmental damage. 
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ɺʚʝʜʝʥʠʝ 
ʇʦʩʣʝ ʨʘʟʚʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʤʥʦʛʠʝ ʦʙʲʝʢʪʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ɿʝʤʣʷ 

ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʘ ʠ ʟʘʧʘʩʳ ɻʉʄ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʧʦʜ ʦʪʢʨʳʪʳʤ 
ʥʝʙʦʤ. ɺʳʚʦʟʠʪʴ ʠʭ ʙʳʣʦ ʥʝʢʦʤʫ ï ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʢʘʟʘ-
ʣʠʩʴ ʨʘʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ (ʠ ʧʦʨʷʜʦʢ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣ ʦʨʛʘʥʠʟʘ-
ʮʠʶ ʚʳʚʦʟʘ ʤʫʩʦʨʘ) ʠʣʠ ʥʝ ʠʤʝʣʠ ʩʨʝʜʩʪʚ ʥʘ ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʙʦʨʴʙʫ ʩ ʦʪʭʦʜʘ-
ʤʠ. ɸʢʪʠʚʠʟʘʮʠʷ ʞʠʟʥʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʥʘʯʘʣʘʩʴ ʥʝ ʩ ʫʢʨʝʧʣʝʥʠʷ ʚʦʝʥʥʳʭ ʦʙʲ-
ʝʢʪʦʚ, ʘ ʩ ʩʦʟʜʘʥʠʷ ʚ 1994 ʛʦʜʫ ʘʨʢʪʠʯʝʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʩ ʤʦʨ-
ʩʢʠʤʠ ʠʣʠ ʚʳʭʦʜʷʱʠʤʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʫʯʘʩʪʢʘʤʠ çɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɸʨʢʪʠʢʘ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʅʦ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 
ʦʩʚʦʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʭʨʫʧʢʫʶ ʘʨʢʪʠʯʝ-
ʩʢʫʶ ʧʨʠʨʦʜʫ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʩʪʝʧʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʫʤʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʠʪʠʢʠ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜ-
ʥʳʝ ʢʦʤʧʣʝʢʩʳ ɸʨʢʪʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, ʚʳʷʚ-
ʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘ-
ʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ 
ʦʩʪʨʦʚʘʭ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʦʪʤʝʯʝʥʳ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʟʘ-
ʛʨʷʟʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʳʚʰʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴʶ. ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 
ʛʜʝ ʦʙʠʪʘʶʪ ʪʘʢʠʝ ʨʝʜʢʠʝ ʞʠʚʦʪʥʳʝ ʢʘʢ ʙʝʣʳʡ ʤʝʜʚʝʜʴ, ʧʝʩʝʮ, ʛʨʝʥʣʘʥʜʩʢʠʡ 
ʢʠʪ, ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʤʦʨʞ ʠ ʜʨʫʛʠʝ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʤʝʨʳ ʠ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʦʡ 
ʨʝʞʠʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʦʭʨʘʥʥʳʭ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1) ʀʩʩʣʝʜʦʚʘʪʴ ʠʩʪʦʨʠʶ ʦʩʚʦʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ. 
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2) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʨʭʠʧʝʣʘʛʘ. 
3) ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʢʦʥʮʝʧʮʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʨʝʢʦ-
ʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘ-
ʥʠʟʤʘ ʣʠʢʚʠʜʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʚ ɸʨʢʪʠʢʝ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʟʦʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʂʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʯʝʨʢ ʦʩʚʦʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ ʌʨʘʥʮʘï

ʀʦʩʠʬʘ 
ʀʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʠ ʠʟʫʯʝʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ XIX ï 

ʥʘʯʘʣʦ XX ʚʝʢʦʚ. ɿʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʫʧʥʳʝ ʵʢʩʧʝʜʠʮʠʠ ʩ ʮʝʣʴʶ ʧʦʢʦʨʝʥʠʷ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ. 
ɺʧʣʦʪʴ ʜʦ 1930-ʭ ʛʦʜʦʚ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʘʨʭʠʧʝʣʘʛ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʙʳʣ 
ʦʪʢʨʳʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʜʠʮʠʡ, ʦʪʧʨʘʚʣʷʚʰʠʭʩʷ ʪʫʜʘ, ʙʳ-
ʣʠ ʩʚʷʟʘʥʳ ʩ ʦʭʦʪʦʡ ʥʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʀʟ 150 ʵʢʩʧʝʜʠʮʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 
ʘʨʭʠʧʝʣʘʛʝ, ʪʦʣʴʢʦ 17 ʠʤʝʣʠ ʥʘʫʯʥʳʝ ʮʝʣʠ [1, ʩ. 112]. ʆʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʩʦʩʪʦ-
ʷʣ ʚ ʜʦʙʳʯʝ ʰʢʫʨ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʥʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʨʦʜʳ ʠ 
ʵʢʦʩʠʩʪʝʤʳ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʤʝʩʪʘ.  

ɺ 90-ʭ ʛʦʜʘʭ ʧʨʦʜʦʣʞʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʘʨʭʠʧʝʣʘʛʘ. ʅʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʣʠ ʪʨʠ ʧʦʣʷʨʥʳʝ 
ʩʪʘʥʮʠʠ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʩʦʟʜʘʥʠʶ ʧʦʣʥʦʮʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 
ʢʘʨʪʳ ʘʨʭʠʧʝʣʘʛʘ. ɹʳʣʦ ʠʟʜʘʥʦ ʦʢʦʣʦ 30 ʤʦʨʩʢʠʭ ʢʘʨʪ ʘʢʚʘʪʦʨʠʠ ɿʝʤʣʠ ʌʨʘʥ-
ʮʘ-ʀʦʩʠʬʘ [2, ʩ. 283]. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʢʘʨʪ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʢʚʘʪʦʨʠʠ ʘʨʭʠʧʝʣʘʛʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ ʢ ʘʨʭʠʧʝʣʘʛʫ ʥʝ ʫʛʘʩ. ʅʦ-
ʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʘʨʢʪʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʦʣʦʛʠʠ 
ʧʨʦʜʦʣʞʘʣʠʩʴ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʚʘʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʣʝʜʥʠʢʦʚ ʠ 
ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʤʝʥʝ-
ʥʠʶ ʢʣʠʤʘʪʘ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʘʨʭʠʧʝʣʘʛʘ,  
ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʝʥʠʝ ʤʠʛʨʘʮʠʡ ʧʪʠʮ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [3, ʩ. 121]. 

ʅʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ, ʩʜʝʣʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʨʭʠʧʝʣʘʛʘ, ʠʤʝ-
ʣʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ  
ʚ ɸʨʢʪʠʢʝ. ʆʥʠ ʧʦʤʦʛʣʠ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ ʟʥʘʥʠʷ ʦ ʨʝʛʠʦʥʝ ʠ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʤʝ-
ʩʪʝ ʩ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʦʯʝʥʴ ʫʷʟʚʠʤʳ ʠ 
ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʣʘʥʝ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʫʥʠʢʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʀʩʪʦʯʥʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ, ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ɸʨʢʪʠʢʠ, ʥʘ 

ʦʩʪʨʦʚʘʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʙʦʨʦʥ-
ʥʳʝ ʦʙʲʝʢʪʳ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 
ʫʯʨʝʞʜʝʥʠʷ. ʆʜʥʘʢʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʙʘʟ,  
ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʦʣʷʨʥʳʭ ʩʪʘʥʮʠʡ ʙʳʣʠ ʟʘʢʨʳʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, 
ʥʘ ʦʩʪʨʦʚʘʭ ʦʩʪʘʣʠʩʴ ʟʘʙʨʦʰʝʥʥʳʝ ʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ 
ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  
ʐʣʝʡʬʳ ʩʚʘʣʦʢ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʥʝʧʨʠʛʦʜʥʘʷ ʜʣʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ, ʧʫʩʪʳʝ ʙʦʯʢʠ ʠ ʜʨʫʛʘʷ ʪʘʨʘ, ʘ ʪʘʢʞʝ ʭʨʘʥʝʥʠʝ 
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ɻʉʄ ʚ ʮʠʩʪʝʨʥʘʭ ʠ ʙʦʯʢʘʭ ï ʚʩʝ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠ-
ʤʦ ʨʝʰʠʪʴ [4, ʩ. 22].  

ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʟʘʙʨʦʰʝʥʥʳʭ 
ʦʙʲʝʢʪʦʚ ʚ ʧʦʣʝʟʥʳʝ ʨʝʩʫʨʩʳ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʨʘʙʦʪʳ ʧʦ ʦʯʠʩʪʢʝ ʠ 
ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʨʢʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦ-
ʙʣʝʤʘ ʟʘʙʨʦʰʝʥʥʳʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ɸʨʢʪʠʢʝ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʦʜʭʦʜʘ ʠ ʘʢʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. 
ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʵʪʠ ʦʙʲʝʢʪʳ ʚ ʧʦʣʝʟʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʦʙʝʩʧʝ-
ʯʠʪʴ ʠʭ ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴ-
ʥʫʶ ʧʨʠʨʦʜʫ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ. 

ɸʨʢʪʠʯʝʩʢʠʝ ʧʦʯʚʳ ʘʨʭʠʧʝʣʘʛʘ, ʤʘʣʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʩ ʟʘʤʝʜʣʝʥʥʳʤʠ 
ʧʨʦʮʝʩʩʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʧʨʠ-
ʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʯʚ ʘʨʭʠʧʝʣʘʛʘ 
ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʚ 2ï4 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ ʠ ʥʠʢʝʣʷ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ 
132 ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ. ɺ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ʘʨʭʠʧʝʣʘʛʘ, ʛʜʝ 
ʨʘʟʚʠʪʳ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʪʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʚʳʰʘʝʪ ʚ ʇɼʂ ʚ ʨʷʜʝ 
ʩʣʫʯʘʝʚ ʙʦʣʝʝ ʯʝʤ ʚ 8 ʨʘʟ [5, ʩ. 56].  

ʅʘ ʦʩʪʨʦʚʝ ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ ʚ ʨʘʡʦʥʝ ʧʦʛʨʘʥʟʘʩʪʘʚʳ 49 ʧʨʦʙ ʧʦʯʚʳ 
ʧʦʢʘʟʘʣʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 400 ʛ/ʪ. ɺ ʤʝʩʪʝ ʨʘʟʣʠʚʘ ʜʠ-
ʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 18000 ʛ/ʪ. ʅʘ ʦʩʪʨʦʚʝ ʈʫʜʦʣʴ-
ʬʘ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 22 ʧʨʦʙʘʭ ʧʦʯʚ ʩʦʩʪʘʚʠʣʦ 235 ʛ/ʪ. 
ɽʱʝ ʚ ʜʚʫʭ ʧʨʦʙʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʘʥʦʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 2920 ʛ/ʪ. ʅʘ ʦʩʪʨʦʚʝ  
ɻʫʢʝʨʘ ʚ 54 ʧʨʦʙʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʦ 180 ʛ/ʪ. 
ʅʘ ʦʩʪʨʦʚʝ ɻʦʬʤʘʥʘ, ʛʜʝ ʵʢʩʧʣʫʘʪʘʮʠʷ ʘʵʨʦʜʨʦʤʘ ʜʘʚʥʦ ʧʨʝʢʨʘʱʝʥʘ, ʠʟ  
6 ʧʨʦʙ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʠʣʦ 110 ʠ 180 ʛ/ʪ,  
ʘ ʚ ʦʩʪʘʣʴʥʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3000 ʜʦ 7000 ʛ/ʪ [6, ʩ. 85].  

ʊʘʢ ʢʘʢ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʤʠʛʨʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  
ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʤʦʞʝʪ  
ʧʨʠʚʝʩʪʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʯʚʳ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ. ʕʪʦ 
ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʤʝʩʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʞʠʚʳʭ ʦʨʛʘ-
ʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʴ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-
ʚʝʩʪʠ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʟʝʤʝʣʴ ʠ ʦʯʠʩʪʢʫ ʚʦʜʦʝʤʦʚ ʚ ʦʙʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ. 
ʇʨʦʮʝʩʩʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʝʛʦ 
ʦʙʨʘʙʦʪʢʫ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦ-
ʩʪʠ. ʆʯʠʩʪʢʘ ʚʦʜʦʝʤʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚʢʣʶʯʘʷ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ. 

ɼʣʷ ʧʦʣʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʦʯʠʩʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 
ʧʨʦʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ, ʯʪʦʙʳ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʠ ʣʶʜʝʡ. 

ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʠ ʦʯʠʩʪʢʠ ʚʦʜʦʝʤʦʚ ʚ ʦʙ-
ʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ ʧʦʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʠ ʩʥʠʟʠʪʴ 
ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʨʘʟʥʦ-
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ʦʙʨʘʟʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʨʘʡʦʥʘʭ. 

ʂʦʥʮʝʧʮʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦ-
ʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

ʆʪʭʦʜʳ ï ʵʪʦ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʢʘʞʜʳʡ ʜʝʥʴ. ʆʜʥʘ-
ʢʦ, ʜʣʷ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʯʠʥʘʷ ʩ 
ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʦʨʪʠʨʦʚʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʝʩʩʦ-
ʚʘʥʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʠʭ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʜʣʷ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʢʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʝʢʣʷʥʥʳʝ ʠ ʢʝʨʘʤʠʯʝʩʢʠʝ 
ʬʨʘʢʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʜʨʦʙʣʝʥʳ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʠ ʫʣʫʯʰʠʪʴ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ [7, ʩ. 81]. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ ʛʦʨʶʯʝ-
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʞʠʛʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. 
ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʪʴ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʦ 
ʠ ʧʦʣʫʯʠʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʶʯʝ-
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʥʘ ʤʝʩʪʝ 
ʠʣʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʘ ʤʘʪʝʨʠʢ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ. ʕʪʦ ʜʘʩʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ 
ʧʝʨʝʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʫʩʦʨ, ʨʝʟʠʥʘ, ʜʝʨʝʚʦ, 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʘʣʣ ʠ ʩʪʝʢʣʦ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ - ʠʭ ʩʢʣʘ-
ʜʠʨʦʚʘʥʠʝ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʠʛʦʥʘʭ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʠ ʧʦ-
ʢʨʳʪʠʝ ʩʣʦʝʤ ʛʨʫʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʠʭ ʧʦʧʘʜʘʥʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʧʦʤʠʤʦ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʫ-
ʶʪ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʩʞʠʛʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦ-
ʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʥʝʨʛʠʶ ʠʟ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ ʢʦʤʧʦ-
ʩʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʭʦʜʳ ʨʘʟʣʘʛʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ï ʚʘʞʥʳʝ ʰʘʛʠ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ 
ʧʨʠʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʟʝʤʥʳʡ ʩʣʦʡ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʛʠʜʨʦʩʬʝʨʫ ʠ ʙʠʦʪʦʧʳ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʶʪ ʤʠ-
ʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʚʘʞʥʦ 
ʪʘʢʞʝ ʨʘʟʚʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ,  
ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷ-
ʤʠ ʤʳ ʩʤʦʞʝʤ ʦʙʝʩʧʝʯʠʪʴ ʯʠʩʪʫʶ ʠ ʟʜʦʨʦʚʫʶ ʧʣʘʥʝʪʫ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʚ 2012 ʛʦʜʫ, ʥʘʯʘʣʠʩʴ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 
ʦʯʠʩʪʢʝ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʩʪʨʦʚʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʯʘʣʠʩʴ 
ʨʘʙʦʪʳ, ʙʳʣ ʦʩʪʨʦʚ ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ. ɿʜʝʩʴ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ 
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ʦʯʠʩʪʢʘ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʦʣʝʝ 21 ʪʳʩ. ʪʦʥʥ ʦʪ-
ʭʦʜʦʚ ʪʘʢʠʝ ʢʘʢ: ʤʝʪʘʣʣʦʣʦʤ, ʪʚʝʨʜʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ 
ʦʪʭʦʜʳ ʙʳʣʠ ʫʪʠʣʠʟʠʨʦʚʘʥʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 95 % ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʥʘ  
2017 ʛʦʜ. ʅʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʪʦʣʴʢʦ ʦʯʠʩʪʢʦʡ, ʧʨʦʠʟʦʰʣʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʘʷ ʨʝ-
ʢʫʣʴʪʠʚʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʣʦʱʘʜʴʶ 50 ʛʘ.  

ʆʜʥʘʢʦ ʨʘʙʦʪʳ ʧʦ ʦʯʠʩʪʢʝ ʘʨʭʠʧʝʣʘʛʘ ʥʝ ʦʛʨʘʥʠʯʠʣʠʩʴ ʪʦʣʴʢʦ ʦʩʪʨʦʚʦʤ 

ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ. ɺ 2013 ʛʦʜʫ ʥʘʯʘʣʠʩʴ ʘʥʘʣʦʛʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʦʩʪʨʦʚʝ 
ɻʫʢʝʨʘ, ʚʳʚʝʟʝʥʦ ʚ ʮʝʣʦʤ 1440 ʪʦʥʥ ʦʪʭʦʜʦʚ, ʵʪʦ 70 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛʦ-

ʜʦʤ. ʕʪʦ ʙʳʣʘ ʫʞʝ ʚʪʦʨʘʷ ʦʯʠʩʪʢʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʥʘ ʵʪʦʤ ʦʩʪʨʦʚʝ, ʪʘʢ ʢʘʢ  
ʚ 2012 ʛʦʜʫ ʟʜʝʩʴ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʫʱʝʨʙʘ, ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʤ, ʯʪʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʪʨʦʚʝ ɿʝʤʣʷ ɸʣʝʢ- 

ʩʘʥʜʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʡ ʵʪʘʧ ʦʯʠʩʪʢʠ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ, ʢʦʪʦʨʳʡ ʟʘʥʷʣ 
ʩ 2012 ʧʦ 2013 ʛʦʜ, ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨ-

ʙʘ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʪʝʨʨʠʪʦʨʠʡ. ʋʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘ-
ʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʠ ʚʝʨʥʫʪʴ ʠʭ ʧʨʠʨʦʜʥʦʡ ʢʨʘʩʦʪʝ.  

ɺ ʥʘʯʘʣʝ 2014 ʛʦʜʘ ʥʘʯʘʣʘʩʴ ʚʪʦʨʘʷ ʬʘʟʘ ʧʨʦʛʨʘʤʤʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠʩ-
ʪʦʯʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʩʪʘʜʠʠ ʧʨʦʚʝʜʝʥʘ ʦʯʠʩʪʢʘ ʠ 
ʣʠʢʚʠʜʘʮʠʷ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʪʨʝʭ ʦʩʪʨʦʚʘʭ: ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ, ʍʝʡʩʘ ʠ  

ɻʨʝɻ ʤ-ɹʝʣʣ. ʉʦʪʨʫʜʥʠʢʠ ʙʳʣʠ ʫʩʧʝʰʥʳ ʚ ʩʚʦʠʭ ʫʩʠʣʠʷʭ ʠ ʩʦʙʨʘʣʠ 22,7 ʪʳʩ. 
ʪʦʥʥ (94 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛʦʜʦʤ) ʤʝʪʘʣʣʦʣʦʤʘ, ʥʝʬʪʝʰʣʘʤʦʚ ʠ ʊɹʆ,  

ʘ ʪʘʢʞʝ ʧʨʦʚʝʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʥʘ ʧʣʦʱʘʜʠ 50 ʛʘ. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 2016 ʛʦʜʫ ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʦʯʠʩʪʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʦʩʪʨʦʚʦʚ ɿʌʀ ʥʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘ-

ʟʘʣʦʩʴ ʥʘ ʩʨʦʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ. 
ʆʪʩʫʪʩʪʚʠʝ ʜʘʣʴʥʝʡʰʠʭ ʫʩʠʣʠʡ ʧʦ ʦʯʠʩʪʢʝ ʠ ʣʠʢʚʠʜʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦ-
ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʵʪʠʭ ʦʩʪʨʦʚʦʚ ʠ ʠʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʝʟ ʧʨʠʥʷʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʤʝʨ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʩʦʩʝʜʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʛʨʦʞʘʪʴ 

ʤʝʩʪʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʞʠʚʦʪʥʦʤʫ ʤʠʨʫ.  
ɺ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ 2017 ʛʦʜʘ ʵʢʩʧʝʜʠʮʠʷ ʉʆʇʉ ʧʨʦʚʝʣʘ ʧʦʚʪʦʨʥʦʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʦʥʠʪʦʨʠʥʛʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʩʪ-

ʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ ɿʌʀ. ʕʪʦʪ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣʩʷ ʩ 2017 ʧʦ 2020 ʛʦʜ, 
ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʦʯʠʩʪʢʠ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ [8, ʩ. 27].  

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʯʠʩʪʢʝ ʦʩʪ-
ʨʦʚʦʚ, ʚʢʣʶʯʘʷ ʜʝʤʦʥʪʘʞ ʚʨʝʤʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʤʝʩʪʠʪʴ ʩʬʝʨʫ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ 

ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. 
ʇʦʚʪʦʨʥʦʝ ʤʦʥʠʪʦʨʠʥʛʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʨʠʪʴ ʧʦʣʥʦʪʫ 

ʠ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʦʩʪʨʦʚʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʙʦʪʳ ʙʳʣʠ 
ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞʥʳʡ 
ʰʘʛ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʨʭʠʧʝʣʘʛʘ ɿʌʀ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʪʠʡ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣʩʷ ʩ 2017 ʧʦ 2020 ʛʦʜ, 
ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʦʯʠʩʪʢʠ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ ɿʌʀ ʠ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ.  

ɸʥʘʣʠʟ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʡ ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʣʦ-
ʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 
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ɺ ʮʝʣʦʤ, 90% ʦʪʭʦʜʦʚ ʙʳʣʦ ʫʩʧʝʰʥʦ ʚʳʚʝʟʝʥʦ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʠʪʴ ʫʩʠʣʠʷ ʠ ʟʘʚʝʨʰʠʪʴ ʧʨʦʝʢʪ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʙʦʪ ʧʦ ʣʠʢ-
ʚʠʜʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʚ ɸʨʢʪʠʢʝ 

ɸʨʢʪʠʢʘ, ʩ ʝʝ ʫʥʠʢʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʪʘʣʘ 
ʧʨʝʜʤʝʪʦʤ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ, 
ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 
ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʜʝʡʩʪʚʠʡ. 

1. ʆʮʝʥʢʘ ʤʘʩʰʪʘʙʦʚ ʧʨʦʙʣʝʤʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ. 
ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʦʯ-

ʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ 
ɸʨʢʪʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚ-
ʥʳʝ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦ-
ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ.  

2. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. 
ʈʝʛʫʣʷʨʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ ʧʦʟʚʦʣʷʪ ʧʨʦʚʦʜʠʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʫʷʟʚʠʤʳʭ 
ʵʢʦʩʠʩʪʝʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ, ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡ-
ʰʝʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ɸʨʢʪʠʢʝ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʤʦʥʠʪʦʨʠʥ-

ʛʫ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʯʝʪʝ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ɸʨʢʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

4. ʌʦʥʜʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʙʫʜʫʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. 
ʕʪʠ ʬʦʥʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 
ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʚ 
ʙʫʜʫʱʝʤ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʚ ɸʨʢʪʠʢʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 
ʦʪ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʙʠʟʥʝʩʘ. ʈʘʟʨʘʙʦʪʢʘ 
ʤʝʭʘʥʠʟʤʦʚ ʦʮʝʥʢʠ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʧʨʦʛʨʘʤʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʩʦʟʜʘʥʠʝ ʬʦʥʜʦʚ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 
ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝ-
ʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʊʦʣʴʢʦ ʯʝʨʝʟ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ 
ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʤʳ ʩʤʦʞʝʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦ-
ʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ɸʨʢʪʠʢʠ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛ ɿʌʀ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʘʨʭʠʧʝʣʘʛʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝ-
ʥʠʷ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʫʱʝʨʙʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ, ʥʦ ʦʯʠʩʪʢʘ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʚʝʜʝʥʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-
ʚʝʩʪʠ ʜʦʦʯʠʩʪʢʫ ʘʨʭʠʧʝʣʘʛʘ, ʠʩʧʦʣʴʟʫʷ ʦʧʳʪ ʧʨʦʰʣʳʭ ʣʝʪ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʨʭʠʧʝʣʘʛʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʧʨʦʙʣʝʤʳ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ. ɼʘʥʥʘʷ ʧʨʦ-
ʙʣʝʤʘ ʚʳʷʚʣʝʥʘ ʠʟ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʚʳʷʚʣʝʥʳ 
ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʝʱʝ ʥʝ ʧʨʦ-
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ʚʦʜʠʣʦʩʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʯʚ, ʦʮʝ-
ʥʠʪʴ ʚʳʷʚʣʝʥʥʳʡ ʫʱʝʨʙ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤʠ ʛʦʜʘʤʠ ʠ ʧʦ ʧʦʣʫʯʝʥʥʳʤ 
ʜʘʥʥʳʤ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
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