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ʈɽʌɽʈɸʊ 

ʅʠʡʩʣʵʣ ʭʦʪʳʥ ʦʡʨ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʜʘʨʭʘʥ ʮʘʘʟʘʪ ʛʘʟʘʨ ʙʦʣʦʥ ʥʦʛʦʦʥ ʙװʩʵʜ 

(ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʛ ʪʦʡʨʩʦʥ 50 ʢʤ-ʠʡʥ ʨʘʜʠʫʩʪ) ʟʵʨʣʵʛ ʭᴇʭʪʥʠʡ ʪʘʨʭʘʮ ʙʘʡʨʰʠʣ, 

ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʪʵʜʛʵʵʨʪ ʭװʥʠʡ ʟװʛʵʵʩ ʫʯʠʨʯ 

ʙʫʡ ʘʶʫʣ ʵʨʩʜʵʣʠʡʛ װʥʵʣʵʥ, ʭʘʤʛʘʘʣʣʳʥ ʟʦʭʠʩʪʦʡ ʘʨʛʘ ʭʵʤʞʵʵ ʟᴇʚʣᴇʤʞװװʜʠʡʛ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ. ʕʥʵ ʭװʨʵʵʥʜ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʩʫʫʨʰʣʳʥ ʙװʩʪʵʡ 

ʘʣʩʣʘʛʜʘʭ ʙʘʡʜʣʘʘʨʘʘ ʷʣʛʘʘʪʘʡ 3 ʪʘʣʙʘʡʜ ʥʠʡʪʜʵʵ 72 ʘʚʪʦʤʘʪ ʢʘʤʝʨʳʛ ʞʠʣ 

ʙװʨʠʡʥ  5-8 ʩʘʨʫʫʜʘʜ ʙʘʡʨʰʫʫʣʞ ʥʠʡʪ 53918 ʘʤʴʪʥʳ ʟʫʨʛʘʥ ʤʵʜʵʵʣʵʣ, ʥʦʛʦʦʥ 

ʙװʩʵʜ ʊʦʣʛʦʡʪʳʥ ɻʭ, ʉʵʣʙʵ ʛʦʣʳʥ ʵʭ, ʋʣʠʘʩʪʘʡʥ ʵʭ ʛʵʩʵʥ 3 ʪʘʣʙʘʡʜ ʥʠʡʪ 47 

ʘʚʪʦʤʘʪ ʢʘʤʝʨʳʛ 2023 ʦʥʳ 10-ʨ ʩʘʨʘʘʩ 2024 ʦʥʳ 10-ʨ ʩʘʨ ʭװʨʪʵʣ ʙװʪʵʥ ʞʠʣʠʡʥ 

ʪʫʨʰʠʜ ʙʘʡʨʰʫʫʣʞ ʥʠʡʪ 13974 ʟʫʨʛʘʥ ʤʵʜʵʵʣʵʣ ʙװʨʜװװʣʵʚ.  

ʊʫʩ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʦʪʳʥ ʦʡʨ ʉʵʣʙʵ, ʋʣʠʘʩʪʘʡ ʛʦʣʳʥ ʵʭʵʥʜ ɹʘʜʘʥʛʘ ʭװʜʵʨ, ʭװʨʵʥ 

ʙʘʘʚʛʘʡ, ʤʦʣʮʦʛ ʭʘʥʜʛʘʡ, ʰʠʣװװʩ ʤʠʡ, ʥʦʭʦʡ ʟʵʵʭ ʟʵʨʵʛ ʘʤʴʪʜʳʥ ʙʘʡʨʰʠʣ 

ʙװʨʪʛʵʛʜʩʵʥʠʡʛ ʟʫʨʛʘʘʨ ʘʥʭ ʫʜʘʘ ʙʘʨʠʤʪʞʫʫʣʘʚ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʢʘʤʝʨʳʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ 18 ʟװʡʣ ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ ʙװʨʪʛʵʛʜʩʵʥ ʙᴇʛᴇᴇʜ ʦʡʜ ʪʘʨʭʩʘʥ ʟװʡʣ 

ʘʤʴʪʜʘʘʩ ʛʘʜʥʘ ʪʘʣ ʭʵʵʨʠʡʥ ʟװʡʣװװʜ ʙʦʣʦʭ ʤʘʥʫʫʣ ʤʠʡ, ʜʘʛʫʫʨ ʟʘʨʘʘ, ʤʦʥʛʦʣ 

ʪʘʨʚʘʛʘ, ʭʷʨʩ װʥʵʛ ʟʵʨʵʛ ʟװʡʣװװʜ ʥʵʤʵʛʜʵʞ ʙʫʡ ʦʥʮʣʦʛʪʦʡ ʙʦʣ, ʭʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ 

16 ʟװʡʣ ʭᴇʭʪᴇʥ ʘʤʴʪʜʘʜ ʙװʨʪʛʵʛʜʩʵʥʵʵʩ ʭʦʚʦʨ, ʥʵʥ ʭʦʚʦʨ ʘʤʴʪʘʜ ʙʦʣʦʭ  ʭᴇʚʯʠʡʥ 

ʭװʨʵʥ ʙʘʘʚʛʘʡ, ʭװʜʵʨ, ʭʘʥʜʛʘʡ, ʟʵʵʭ, ʦʡʥ ʙʫʣʛʘ ʟʵʨʵʛ ʟװʡʣװװʜ ʦʨʞ ʙʫʡʛʘʘʨʘʘ 

ʦʥʮʣʦʛʪʦʡ ʙʘʡʥʘ. ʆʡʥ ʪʫʨʫʫʪʥʳ ʦʨʦʡʥ ʟʘʡʥ ʪʘʨʭʘʣʪ, ʠʜʵʚʭʠʡʥ ʭʵʚ ʤʘʷʛʪ ʛʵʨʠʡʥ 

ʤʘʣʘʘʩ װʭʵʨ ʭʘʤʛʠʡʥ ʥᴇʣᴇᴇʪʵʡ, װʭʵʨ ʙʘʡʛʘʘ ʛʘʟʨʘʘʩ ʙʫʛʘ ʜʘʡʞʜʘʛ ʙʘʡʥʘ.  

ʍװʥʠʡ ʥᴇʣᴇᴇ ʠʭʪʵʡ ʘʤʴʜʨʘʭ ʦʨʯʥʦʦʩ ʩʫʫʩʘʨ ʟʵʨʵʛ ʞʠʞʠʛ ʤʘʭʯʠʜ ʟʘʡʣʩʭʠʡʜʵʛ, 

ʪʵʜʛʵʵʨ ʥʫʪʘʛʪ ʤʘʭʯʜʳʥ ʵʨʩʜʵʣ ʙʘʛʘ ʫʯʨʘʘʩ ʭʵʨʵʤ ʠʣװװ  ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʨʰʠʞ, 

ʠʜʵʚʭʪʵʡ ʙʘʡʜʘʛ ʙʘʡʥʘ. ʆʡʪ ʥʫʪʘʛʪ ʭʵʨʵʤ ʙʦʣʦʥ  ʤʘʥʫʫʣ ʤʠʡʥ ᴇʜʨʠʡʥ ʠʜʵʚʭ 

ʠʣװװʪʵʡ ʜʘʚʭʮʘʞ ʙʘʡʥʘ. 

ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʅװʭʪʠʡʥ ʘʤʘʥʜ ʷʥʛʠʨ ʷʤʘʘʥʜ ʩʘʥʩʨʳʥ ʜʦʭʠʦʣʦʣʪ ʭװʟװװʚʯ ʟװװʞ 

ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʩʫʜʘʣʞ װʟʵʭʵʜ 4,7 ʢʤ2 ʪʘʣʙʘʡʜ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʨʰʩʘʥ ʙʘʡʥʘ. 

ɿʫʩʣʘʥʛʠʡʥ ʙװʩʵʜ ʙʘʨʠʭ ʭʘʰʘʘʥʳ ʩʪʘʥʜʘʨʪ, ʵʢʦʣʦʛʠʡʥ ʢʦʨʠʜʦʨ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʥ 

ʠʨʛʵʜʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʘʥʭʘʘʨʫʫʣʘʭ װװʜʥʵʵʩ ʙʘʘʚʛʘʡ ʙװʭʠʡ ʙʘʡʨʰʣʫʫʜʘʜ 

ʘʥʭʘʘʨʫʫʣʘʭ ʩʘʤʙʘʨ ʙʘʡʛʫʫʣʘʭ, ʟʘʨʠʤ ʙװʩʵʜ ʤʘʣ ʦʨʫʫʣʘʭʳʛ ʭʦʨʠʛʣʦʭ, 

ʩʘʤʘʨʯʜʳʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʭʷʟʛʘʘʨʣʘʭ ʭʷʥʘʣʪ ʯʠʛʣʵʣʵʵʨ ʟᴇʚʣᴇʤʞ ᴇʛʯ ʥʠʡʩʣʵʣʠʡʥ 
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ʊװʣʭװװʨ װʛ: ʭʦʪ, ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ, ɹʦʛʜʭʘʥ ʫʫʣ, ʟʫʩʣʘʥ, ʘʚʪʦʤʘʪ ʢʘʤʝʨ, ʭʵʨʵʤ, 

ʞʠʞʠʛ ʤʘʭʯʠʜ, ʦʡʥ ʪʫʨʫʫʪʘʥ 
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ʍʘʨʠʫʮʘʥ ʛװʡʮʵʪʛʵʩʵʥ ʥʵʛʞ: ʍᴇʭʪʥʠʡ ʵʢʦʣʦʛʠʡʥ ʣʘʙʦʨʘʪʦʨʠ 

ɻװʡʮʵʪʛʵʛʯʠʜ:  

ʗ.ɸʜʲʷʘ / ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪʵʨʛװװʣʵʭ ʘʞʠʣʪʘʥ, ʜʦʢʪʦʨ (ScD)  

ʕ.ʋʥʜʨʘʭʙʘʷʨ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʜʦʢʪʦʨ (PhD)/  

ʄ.ɹʘʷʨʘʘ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʜʦʢʪʦʨ (PhD)/ 

ɻ.ʅʘʨʘʥʙʘʘʪʘʨ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ/ 

ʉ.ɹʘʪʜʦʨʞ / ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ / 

ʅ.ɹʘʪʪʦʛʪʦʭ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ / 

ɼ.ɼʵʣʛʵʨʯʠʤʵʛ/ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ/ 

ʕ.ʕʥʭʤʘʘ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ / 

ɹ.ʋʣʘʤ-ᴆʨʥᴇʭ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ / 

ɼ.ʕʥʭʙʠʣʵʛ/ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ / 

ɻ.ɻʘʥʪʫʣʛʘ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ /  

ʃ.ɸʥʭʙʘʷʨ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʜ ʘʞʠʣʪʘʥ, ʤʘʛʠʩʪʨ /   

ɹ.ɸʟ-ʕʨʜʵʥʵ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʘʜʣʘʛʘʞʠʛʯ ʘʞʠʣʪʘʥ, ʙʘʢʘʣʘʚʨ/ 

ʉ.ʄᴇʥʭʙʘʷʨ /ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʘʜʣʘʛʘʞʠʛʯ ʘʞʠʣʪʘʥ, ʙʘʢʘʣʘʚʨ/ 
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ʆʈʐʀʃ 
 

ʄʦʥʛʦʣ ʦʨʦʥʜ ʙʦʣʞ ʙʫʡ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʦʣʦʥ ʥʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇᴇʩ 

ʫʣʙʘʘʣʘʥ ʫʣʘʤʞʣʘʣʪ ʥװװʜʵʣʯʠʥ ʩʦʸʣʦʦʩ ʭʦʪʳʥ ʭʵʚ ʤʘʷʛʪ ʰʠʣʞʠʭ ʥʴ ʠʭʩʵʞ (ʥʠʡʪ 

ʭװʥ ʘʤʳʥ 50% ʦʨʯʠʤ ʙʫʶʫ 2023 ʦʥʳ ʥʠʡʩʣʵʣʠʡʥ ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵʣʣʵʵʨ 1,640,000 

ʭװʥ  ʥʠʡʩʣʵʣ ʭʦʪʦʜ  ʩʫʫʨʴʰʩʘʥ), ʭʦʪ ʤʘʰ ʭʫʨʜʪʘʡ ʪʵʣʞ, ʭʘʷʘ ʜʵʨʣʵʭ ʙʘʡʛʘʣʠʡʥ 

ʘʤʴʜʨʘʭ ʦʨʯʠʥ ʨʫʫ ʪװʨʵʭ ʙʦʣʦʚ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʥʠʡʩʣʵʣ ʭʦʪʳʥ ʩʫʫʨʴʰʣʳʥ ʙװʩ ʨװװ ʟʵʨʣʵʛ ʘʤʴʪʘʜ ʦʨʞ ʠʨʵʭ 

ʪʦʭʠʦʣʜʣʳʥ ʜʘʚʪʘʤʞ ʥʵʤʵʛʜʵʭ ʙʦʣʩʦʥ. ᴆʚᴇʣʞʠʣʪ ʭװʥʜʵʨʯ, ʮʘʩʘʥ ʙװʨʭװװʣ ʪʦʛʪʦʥ, 

ʠʜʵʰ ʪʵʞʵʵʣʛװʡ ʙʦʣʩʦʥ 2015 ʙʦʣʦʥ 2020 ʦʥʫʫʜʘʜ ʭʦʪʳʥ ʙʘʨʫʫʥ ʟʘʭ 22-ʳʥ ʪʦʚʯʦʦ, 

ʍʘʥ ʫʫʣ, ʉʦʥʛʠʥʦʭʘʡʨʭʘʥ ʜװװʨʛʠʡʥ ʥʫʪʘʛʪ ʮʘʛʘʘʥ ʟʵʵʨ ʦʣʥʦʦʨʦʦ ʥװװʜʵʣʣʵʥ ʦʨʞ 

ʠʨʵʭ ʪʦʭʠʦʣʜʣʫʫʜ ʛʘʨʩʘʥ. ʊװװʥʯʣʵʥ ʭʘʣʠʫʥ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, ʮʘʛʘʘʥ ʟʵʵʨ ʟʵʨʵʛ 

ᴇʚʩᴇʥ ʪʵʞʵʵʣʪ ʪʫʨʫʫʪʘʥ ʘʤʴʪʘʜ ᴇʚʩ ʪʵʞʵʵʣ ʤʫʫʜʩʘʥ װʝʜ ʊʫʫʣ ʛʦʣʳʥ ʰʫʛʫʡ, 

ʮʵʮʵʨʣʵʛʪ ʭװʨʵʵʣʵʥ ʦʨʯʠʤʜ ʘʞʠʛʣʘʛʜʘʭ ʙʦʣʦʚ. ʍʦʪʞʠʣʪ ʩʫʫʨʴʰʠʣ ʪʵʣʞ ʙʫʡ 

ʭʦʣʙʦʦʪʦʡ ʟʵʨʣʵʛʰʩʵʥ ʥʦʭʦʜ ʦʣʥʦʦʨʦʦ ʩװʨʵʛʣʵʥ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, 

ʷʥʛʠʨ ʙʘʨʴʞ ʠʜʵʭ, ʟʵʨʣʵʛ ʯʦʥʦ ʘʚʪʦ ʟʘʤʪʘʡ ʦʡʨʭʦʥ ʪʘʘʨʘʣʜʘʭ, ʯʦʥʦ ʙʦʣʦʥ ʙʫʩʜ 

ʘʤʴʪʘʜ ʭʘʤʫʫʨʯ װʭʵʭ, ʟʘʨʠʤ ʭʦʚʦʨ ʩʦʥʠʥ ʵʨʵʵʥ ʭװʨʥʵ ʟʵʨʵʛ ʘʤʴʪʘʜ ʍʘʥ ʫʫʣ 

ʜװװʨʛʠʡʥ ʟʘʨʠʤ ʭʦʪʭʦʥʳ ʭʦʛʠʡʥ ʮʵʛ ʦʨʯʠʤʜ ʙװʨʪʛʵʛʜʩʵʥ ʪʦʭʠʦʣʜʣʫʫʜ ʛʘʨʩʘʥ 

ʙʦʣʥʦ. ʕʜʛʵʵʨ ʙװʭʵʥ ʥʴ ʪʵʜʛʵʵʨʠʡʥ ʘʤʴʜʨʘʭ ʦʨʯʠʥʜ ʭװʥʠʡʛ ʟװʛʵʵʩ װʟװװʣʵʭ ʥᴇʣᴇᴇ 

ʠʭʵʩʩʵʥʵʵʩ װװʜʵʣʪʵʡ ʪʫʣ ʭװʥ ʙʦʣʦʥ ʟʵʨʣʵʛ ʘʤʴʪʜʳʥ ʭʦʦʨʦʥʜʦʭ ʟᴇʨʯʠʣʪ ʭʘʨʠʣʮʘʘʛ 

ʪʦʜʨʫʫʣʞ, ʪװװʥʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ ʪᴇʣᴇʚʣᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʅʠʡʩʣʵʣʠʡʥ ʠʨʛʵʜ ʦʣʦʥ ʥʠʡʪ ʭʘʷʘ ʥʠʡʣʵʥ ʙʘʡʭ ʙʘʡʛʘʣʠʡʥ ʪʦʛʪʦʮ, ʜʘʨʭʘʥ ʮʘʘʟʘʪ 

ʛʘʟʘʨ ʥʫʪʛʫʫʜʘʜ ʘʷʣʘʥ ʘʣʭʘʭ ʷʚʮʜʘʘ ʪʘʘʨʘʣʜʘʭ ʟʵʨʣʵʛ ʘʤʴʪʥʳʛ ʪʘʥʴʞ ʤʵʜʵʭ 

ʤʵʜʣʵʛ, ʪʵʜʛʵʵʨʠʡʥ ʘʤʴʜʨʘʭ ʦʨʯʥʳʛ ʩװʡʪʛʵʭʛװʡ ʙʦʭʠʨʜʫʫʣʘʭʛװʡ, ʵʢʦʣʦʛʠʡʥ 

ʙʦʣʦʚʩʨʦʣʳʛ ʜʵʵʰʣװװʣʵʭ ʥʴ ʯʫʭʘʣ ʶʤ. ʆʨʯʠʥ ʮʘʛʪ citizen science ʭʵʤʵʵʭ  ʠʨʛʵʜ, 

ʵʨʜʵʤʪʵʥ ʩʫʜʣʘʘʯʠʜ ʭʘʤʪʨʘʥ ʟʵʨʣʵʛ ʘʤʴʪʜʳʛ ʘʞʠʛʣʘʥ ʙװʨʪʛʵʞ, ʤʵʜʵʵʣʵʣ 

ʮʫʛʣʫʫʣʘʥ ʙʦʣʦʚʩʨʫʫʣʞ, ʪʵʜʛʵʵʨʠʡʥ ʭʘʤʛʘʘʣʘʣʜ ʭʫʚʴ ʥʵʤʨʵʵ ʦʨʫʫʣʜʘʛ  ʭʘʤʪʳʥ 

ʯʘʨʤʘʡʣʪ ʜʵʣʭʠʡʥ ʪʦʤʦʦʭʦʥ ʭʦʪʫʫʜʘʜ ʜʵʣʛʵʨʯ ʙʘʡʛʘʘʛ ʰʫʚʫʫ ʘʞʠʛʣʘʭ 

ʩʦʥʠʨʭʦʛʯʜʳʥ ʙװʣʛʠʡʥ ʘʜʠʣ ʭᴇʛʞװװʣʞ, ʦʣʦʥ ʥʠʡʪʠʡʥ ʪʫʩʣʘʣʮʘʘʛ ʘʚʯ ʯʘʜʚʘʣ 

ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʣʳʥ ʘʞʠʣʜ ʠʭʵʵʭʵʥ ʜʵʤʪʵʡ ʙʘʡʭ ʙʦʣʥʦ.  
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ɹʦʛʜʭʘʥ ʫʫʣ ʙʦʣʦʥ ʭʦʪ ʦʨʯʤʳʥ ʟʵʨʣʵʛ ʭᴇʭʪᴇʥ ʘʤʴʪʜʳʛ ʩʫʜʘʣʩʘʥ ʪʦʡʤ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪ ʤʘʥʘʡ ʫʣʩʳʥ ʥʠʡʩʣʵʣ ʙᴇʛᴇᴇʜ ʊʫʫʣ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ʉʵʣʙʵ, 

ʋʣʠʘʩʪʘʡ, ɼʫʥʜ ʛʦʣʳʥ ʩʘʚ ʥʫʪʘʛʪ ɹʦʛʜʭʘʥ, ʉʦʥʛʠʥʦ, ʏʠʥʛʵʣʪʵʡ, ɹʘʷʥʟװʨʭ ʜᴇʨʚᴇʥ 

ʫʫʣʳʥ ʜʫʥʜ ʟװװʥʵʵʩ ʙʘʨʫʫʥ ʪʠʡʰ  ʩʫʥʘʞ ʪʦʛʪʩʦʥ. ʕʜʛʵʵʨʵʵʩ ɹʦʛʜʭʘʥ ʫʫʣ ʥʴ ʵʨʪ 

ʮʘʛʘʘʩ ʜʘʨʭʣʘʛʜʩʘʥ ʙʘʡʛʘʣʠʡʥ װʟʵʩʛʵʣʵʥ ʪᴇʛʩ, ʘʥ ʘʚ ʠʭʪʵʡ ʥʫʪʘʛ ʶʤ. ɹʦʛʜʭʘʥ 

ʫʫʣʘʥʜ ʭʘʣʠʫʥ ʙʫʛʳʥ ʩʫʜʘʣʛʘʘʛ 1960-ʘʘʜ  ʦʥʦʦʩ ʙʫʛʳʥ ʘʞ ʘʭʫʡ ʙʘʡʛʫʫʣʘʭʪʘʡ 

ʟʵʨʵʛʮʵʥ ʠʜʵʚʭʪʵʡ ʩʫʜʘʣʞ ʠʨʩʵʥ ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ ʩʫʜʣʘʘʯ ʉ. ɼʫʣʘʤʮʵʨʵʥ 1964-

1965 ʦʥʫʫʜʘʜ ɹʦʛʜ ʫʫʣʳʥ ʭʘʣʠʫʥ ʙʫʛʳʥ ʙʠʦʣʦʛʠ, ʵʢʦʣʦʛʠʡʥ ʭʘʛʘʩ ʩʫʫʨʠʥ 

ʩʫʜʘʣʛʘʘʛ ʵʭʣװװʣʞ ʪʦʦ ʥʷʛʪʰʠʣ, װʨʞʠʣ ʪᴇʣʣᴇʣʪ, ʛʫʫʞʠʣʪ, ʩװʨʵʛʣʵʣ, ʭʦʥʦʛʠʡʥ 

ʠʜʵʚʭ, ʪʵʞʵʵʣ, ᴇʚʯʣᴇʣ ʟʵʨʛʠʡʛ ʟʵʨʛʠʡʛ ʩʫʜʘʣʞ ʙʘʡʚ. ʊʫʭʘʡʣʙʘʣ ʙʫʛʳʥ ʪʦʦ ʥʷʛʪʰʠʣ 

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ 1965 ʦʥʜ 2000 ʛʘʨʫʡ (1000 ʛʘ-ʜ 55 ʙʦʜʛʘʣʴ), 1977 ʦʥʜ 3000 ʦʨʯʠʤ 

(1000 ʛʘ-ʜ 90 ʙʦʜʛʘʣʴ) ʭװʨʯ ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʥʷʛʪʰʠʣʪʘʡ 

ʥʫʪʘʛ ʙʘʡʩʘʥ ʥʴ ʜʘʨʭʘʥ ʭʘʤʛʘʘʣʘʣʪ, ʪʫʩʛʘʘʨʣʘʛʜʩʘʥ ʥᴇʭʮᴇʣʪʵʡ ʭʦʣʙʦʦʪʦʡʛ 

ʜʫʨʜʘʞ, ʪʵʨ װʝʜ 1971/72 ʦʥʳ ᴇʚᴇʣ ʟʦʣʙʠʥ ʥʦʭʦʜ ʪʘʚʘʥ ʫʜʘʘ ʙʫʛʘ ʩʦʛʦʦ ʙʘʨʴʩʘʥ 

ʪʦʭʠʦʣʜʦʣ, ʠʭ ʮʘʩʪʘʡ ᴇʚᴇʣ ʙʫʛʘ ʪʵʞʵʵʣʛװʡʜʵʥ ʫʨʘʛʰʘʘ 30-60 ʢʤ ʟʘʡʜ ʛװʡʭ, 

ɹʘʷʥʟװʨʭ ʫʫʣ ʨʫʫ ʛʘʨʘʭ ʟʘʤʜʘʘ ʛʘʣʪ ʪʵʨʛʵʥʜ ʜʘʡʨʫʫʣʘʭ ʪʦʭʠʦʣʜʣʫʫʜ, ʅʘʡʨʘʤʜʘʣ  

ʧʘʨʢ, ʊʫʫʣʳʥ ʰʫʛʫʡʛʘʘʨ ʵʣʙʵʛ װʟʵʛʜʜʵʛ ʙʘʡʩʘʥ ʪʫʭʘʡ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʜʘʛ 

(ɼʫʣʘʤʮʵʨʵʥ ʥʘʨ, 1989). 

ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʘʤʴʪʥʳ ʘʡʤʛʠʡʥ ʥʵʛ ʰʠʥʵ ʪᴇʣᴇᴇʣᴇʛʯ ʥʴ ʷʥʛʠʨ ʷʤʘʘ ʶʤ. ɹʦʛʜʭʘʥ 

ʫʫʣʳʥ ʊװʨʛʵʥʠʡ ʘʤʥʳ ɻʫʨʚʘʥ ʸʨʚʦʥ, ʅװʭʪʠʡʥ ʘʤʘʥʜ 1985 ʦʥʳ 5-ʨ ʩʘʨʜ ᴆʤʥᴇʛʦʚʴ 

ʘʡʤʛʠʡʥ ɼʫʥʜʩʘʡʭʘʥ ʫʫʣʥʘʘʩ  15 ʪʦʣʛʦʡ (5 ʪʵʭ, 8 ʵʤʵʛʞ, 2 ʠʰʠʛ) ʷʥʛʠʨ ʷʤʘʘ ʙʘʨʴʞ 

ʥʫʪʘʛʰʫʫʣʞʵʵ. 2014 ʦʥʳ ʟʫʥ, ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʜ ʠʭʵʥʭ 

ʭʫʛʘʮʘʘʥʜ ʅװʭʪ ʘʤʥʳ ʭʦʡʪ ʪʘʣʳʥ ʫʫʣ ʈʘʰʘʘʥʳ ʘʤʘʥʜ ʜ.ʪ.ʜ. 1550-1850 ʤ ᴇʥʜᴇʨʪ, 

ʥʠʡʪ 6-7 ʢʤ2 ʪʘʣʙʘʡ ʙװʭʠʡ ʟʫʨʚʘʩ ʵʥʛʵʨʪ ʪʦʛʪʤʦʣ ʙʘʡʨʰʠʭ 2 ʩװʨʵʛ (4 ʠʰʠʛ, 10 

ʙʦʨʣʦʥ, 9 ʪʦʣʛʦʡ ʪʵʭ, 11 ʪʦʣʛʦʡ ʵʤʵʛʞ) ʥʠʡʪ 34 ʪʦʣʛʦʡ ʷʥʛʠʨ ʷʤʘʘ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʚ 

(Aʜʲʷʘ, ʉʫʨʘʥ, 2014). 

ʅʫʪʘʛʰʫʫʣʩʘʥ ʷʥʛʠʨ ʷʤʘʘ ᴇʜʛᴇᴇ ʘʤʞʠʣʪʪʘʡ ᴇʩᴇʞ װʨʞʠʥ 184 ʭװʨʪʵʣʭ ʪʦʦ ʪʦʣʛʦʡʜ 

ʭװʨʩʵʥ (ɸʤʴʪʘʥ ʘʩʨʘʣʪ ʍʍʂ, ʪʘʡʣʘʥ ʤʵʜʵʵ-2023) ʙᴇʛᴇᴇʜ ʩװװʣʠʡʥ 2 ʞʠʣʜ ʪʫʩ 

ʫʫʣʥʘʘʩ ʙʘʨʴʞ ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ɹʫʣʛʘʥ ʫʫʣʘʥʜ 2023-2024 ʦʥʫʫʜʘʜ ʥʠʡʪʜʵʵ 28 

ʙʦʜʛʘʣʴ, ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ  ɾʘʨʛʘʣʘʥʪ ʩʫʤʳʥ ɾʘʨʛʘʣʘʥʪ ʭʘʡʨʭʘʥ, ʀʜʵʨ ʛʦʣʳʥ 

ʦʨʯʠʤʜ 2023 ʦʥʜ 10 ʙʦʜʛʘʣʴ ʷʥʛʠʨ ʷʤʘʘʛ ʟᴇᴇʚᴇʨʣᴇʥ ʥʫʪʘʛʰʫʫʣʩʘʥ ʙʘʡʥʘ. ɹʦʛʜʭʘʥ 
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ʫʫʣʘʥʜ ʭװʨʵʥ ʙʘʘʚʛʘʡ, ʭʘʥʜʛʘʡ, ʥʦʭʦʡ ʟʵʵʭ, ʩʦʭʦʨ ʥʦʤʠʥ ʟʵʨʵʛ ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ 

ʜʘʡʞʠʞ ʘʣʛʘ ʙʦʣʩʦʥ (ʐʘʨ ʥʘʨ, 2008) ʙᴇʛᴇᴇʜ ʮᴇᴇʥ ʙʘʜʘʥʛʘ ʭװʜʵʨ ʙʘʡʛʘʘ ʵʩʵʭ ʥʴ 

ʵʨʛʵʣʟʵʵʪʵʡ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ʩװװʣʜ 2018-2020 ʦʥʫʫʜʘʜ ɹʦʛʜ ʭʘʥ ʫʫʣʳʥ ʟʘʨʠʤ 

ʘʤʘʥʜ ʮᴇᴇʥ  ʪʦʦʥʳ  ʘʚʪʦʤʘʪ ʢʘʤʝʨ ʙʘʡʨʰʫʫʣʞ ʭᴇʭʪʥʠʡ ʟװʡʣ ʘʤʴʪʜʳʥ ʪʦʭʠʦʣʜʦʮ, 

ʙʘʡʨʰʣʳʛ ʙװʨʪʛʵʞ ʙʘʡʩʘʥ (ɻʘʥʪʫʣʛʘ, ɸʥʭʙʘʷʨ, 2021).  

ʊʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʘʡ ʫʯʨʘʘʩ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʜʘʨʭʘʥ ʮʘʘʟʘʪ ʛʘʟʘʨʪ ʫʨʛʘʤʘʣ, ʘʥ 

ʘʤʴʪʥʳ ʩʫʜʘʣʛʘʘ ʮᴇᴇʥ  ʙʦʣʦʚʯ ʭʠʡʛʜʜʵʛ, ʛʵʪʵʣ  ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʛװʡ ʭʦʪʳʥ 

ʥʦʛʦʦʥ ʙװʩʵʜ ʭʵʥ ʯ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʘʭʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʩװװʣʜ 

ʥʠʡʩʣʵʣʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʛʘʟʨʳʥ ʟʘʭʠʘʣʛʘʘʨ ʭʦʪ ʦʨʯʤʳʥ ʭᴇʭʪᴇʥ ʘʤʴʪʜʳʥ 

ʟװʡʣʠʡʥ ʙװʨʜʣʠʡʛ ʛʘʨʛʘʩʥʘʘʩ (ɿʫʣʙʘʷʨ ʥʘʨ, 2021) ᴇᴇʨ ʘʞʠʣ ʙʘʡʭʛװʡ ʙʘʡʥʘ. ʀʡʤʜ 

ʙʠʜʥʠʡʛ ʪʦʡʨʦʥ ʭװʨʵʵʣʞ ʙʫʡ ʙʘʡʛʘʣʠʡʥ ʦʨʯʠʥʜ ʷʤʘʨ ʟװʡʣʠʡʥ ʟʵʨʣʵʛ ʘʤʴʪʘʜ 

ʙʘʡʨʰʠʞ ʙʘʡʛʘʘʛ ʢʘʤʝʨ ʙʘʡʨʰʫʫʣʞ ʙʘʨʠʤʪʞʫʫʣʘʥ ʟʦʭʠʭ װʡʣ ʘʞʠʣʣʘʛʘʘʛ 

ʭʵʨʵʛʞװװʣʩʥʵʵʨ ʪʵʜʥʠʡ װʨʞʠʥ ᴇʩᴇʭ ʥᴇʭʮᴇʣ ʙʦʣʦʣʮʦʦʛ ʭʘʜʛʘʣʞ, ʘʤɹʜʨʘʭ ʦʨʯʥʳʛ 

ʭʘʤʛʘʘʣʞ װʣʜʵʭ ʙʦʣʦʤʞ ʙװʨʜʵʭ ʙʦʣʦʤʞʪʦʡ.  
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ʉʋɼɸʃɻɸɸʅʓ ɿʆʈʀʃɻʆ 
 
ʅʠʡʩʣʵʣ ʭʦʪʳʥ ʦʡʨ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʜʘʨʭʘʥ ʮʘʘʟʘʪ ʛʘʟʘʨ ʙʦʣʦʥ ʙʫʩʘʜ ʥʦʛʦʦʥ 

ʙװʩʠʡʥ ʥʫʪʘʛʪ (ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʛ ʪʦʡʨʩʦʥ 50 ʢʤ-ʠʡʥ ʪʦʡʨʦʛʪ) ʙʘʡʛʘʣʠʡʥ 

ʵʢʦʩʠʩʪʝʤʠʡʥ ʪʵʥʮʚʵʨʪ ʙʘʡʜʘʣ, ʪװװʥ ʜʦʪʨʦʦ ʟʵʨʣʵʛ ʭᴇʭʪʥʠʡ ʪʘʨʭʘʮ ʙʘʡʨʰʠʣ, 

ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʪʵʜʛʵʵʨʪ ʭװʥʠʡ ʟװʛʵʵʩ ʫʯʠʨʯ 

ʙʫʡ ʘʶʫʣ ʵʨʩʜʵʣʠʡʛ ʩʫʜʣʘʥ װʥʵʣʞ, ʭʘʤʛʘʘʣʣʳʥ ʟʦʭʠʩʪʦʡ ʘʨʛʘ ʭʵʤʞʵʵ 

ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʵʥʵ ʩʵʜʵʚʪ ʘʞʠʣ ʯʠʛʣʵʥʵ. 

ʉʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʪʫʫʜ: 

¶ ɼʘʨʭʘʥ ʮʘʘʟʘʪ ɹʦʛʜʭʘʥ ʫʫʣ ʙʦʣʦʥ ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʘʜ ʦʨʦʦʛװʡ ʭʦʪʳʥ 

ʥʦʛʦʦʥ ʙװʩʠʡʥ ʦʡʪ ʥʫʪʘʛʪ ʘʚʪʦʤʘʪ ʢʘʤʝʨ ʙʘʡʨʰʫʫʣʞ, ʟʵʨʣʵʛ ʭᴇʭʪᴇʥ 

ʘʤʴʪʜʳʥ ʟװʡʣʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ʪʘʨʭʘʮ,  ʥʷʛʪʰʠʣ, ʘʤʴʜʨʘʭ ʦʨʯʥʳ 

ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ 

¶ ʊװʛʵʵʤʵʣ ʟװʡʣ ʘʤʴʪʜʳʥ ʭʦʥʦʛʠʡʥ ʠʜʵʚʭ, ʙʫʩʘʜ ʟװʡʣװװʜʪʵʡ ʦʨʦʥ ʟʘʡʥ ʙʦʣʦʥ 

ʮʘʛ  ʭʫʛʘʮʘʘʥʳ ʜʘʚʭʮʘʣ, ᴇʨʩᴇʣʜᴇᴇʥ ʙʠʡ ʵʩʵʭʠʡʛ ʪʦʜʨʫʫʣʘʭ 

¶ ɸʤʴʜʨʘʭ ʦʨʯʠʥʜ ʭװʥʠʡ ʟװʛʵʵʩ ʫʯʨʫʫʣʞ ʙʫʡ ʘʶʫʣ ʵʨʩʜʵʣʠʡʥ ʭʵʣʙʵʨװװʜʠʡʛ 

ʪʦʛʪʦʦʭ, ʘʤʴʜʨʘʭ ʦʨʯʠʥ ʙʦʣʦʥ ʟʵʨʣʵʛ ʭᴇʭʪᴇʥ ʘʤʴʪʜʳʥ ʭʘʤʛʘʘʣʘʭ 

ʟᴇʚʣᴇʤʞװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ 
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ʉʋɼɸʃɻɸɸʅʓ ʊɸʃɹɸʁ, ɸʈɻɸ ɿתʁ 
 
ʂʘʤʝʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ 

ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʜʘʨʭʘʥ ʮʘʘʟʘʪ ʛʘʟʘʨʪ 3*8 ʢʤ ʭʵʤʞʵʵʪʵʡ 3 ʪʘʣʙʘʡʜ ʪʫʩ ʙװʨ 24 

ʢʘʤʝʨʳʛ ʩʘʥʘʤʩʘʨʛװʡ ʩʦʥʛʦʛʜʩʦʥ ʘʤʴʜʨʘʭ ʦʨʯʠʥʜ (Bushnell Core Low Glow Trail 

Camera), ʥʠʡʪ 72 ʢʘʤʝʨʳʛ 2022-2024 ʦʥʫʫʜʘʜ 4-ʘʘʩ 8-ʨ ʩʘʨʫʫʜʳʥ ʭʦʦʨʦʥʜ 

ʪʦʛʪʤʦʣ ʙʘʡʨʰʫʫʣʞ ʟʵʨʣʵʛ ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ, ʭװʥʠʡ ʥᴇʣᴇᴇ, ʛʵʨʠʡʥ ʤʘʣ ʙʵʣʯʵʵʨʣʵʣʪ 

ʟʵʨʵʛ ʭʦʣʙʦʛʜʦʭ ʟʫʨʛʘʥ ʤʵʜʵʵʣʣװװʜʠʡʛ ʮʫʛʣʫʫʣʘʚ. ʊʘʣʙʘʡ ʪʫʩ ʙװʨʠʡʥ 24 ʢʘʤʝʨʳʛ 

ʥʵʛ ʩʫʫʨʠʥʜ (station) (ʥʠʡʪ 12 ʩʫʫʨʠʥ) ʭʦʦʨʦʥʜʦʦ 100 ʤʝʪʨʠʡʥ ʟʘʡʪʘʡʛʘʘʨ 2 

ʢʘʤʝʨʳʛ ʵʩʨʵʛ ʟװʛ ʨװװ ʭʘʨʫʫʣʞ ʙʘʡʨʰʫʫʣʩʘʥ ʥʴ ʘʤʴʪʘʜ ʙװʨʪʛʵʭ ʤʘʛʘʜʣʘʣʳʛ 

ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʣʛʦʪʦʡ (Mortelliti et al, 2022). ʂʘʤʝʨʳʥ ʪʦʭʠʨʛʦʦʛ ʛʠʙʨʠʜ (ʟʫʨʘʛ 

ʙʦʣʦʥ ʚʠʜʝʦ) ʛʦʨʠʤ, ᴇʨʛᴇʥ ᴇʥʮʛᴇᴇʨ, ʟʫʨʛʠʡʥ ʭʵʤʞʵʵʛ 8 ʧʠʢʩʝʣ, 2 ʟʫʨʘʛ ʜʘʨʘʭ, 

ʚʠʜʝʦʛ 1208 ʭ 720 ʥʷʛʪʨʘʣʳʥ ʬʦʨʤʘʪ, ʚʠʜʝʦʥʳ ʫʨʪ 10 ʩʝʢʫʥʜ, ʭʦʦʨʦʥʜʳʥ ʟʘʡ 30 

ʩʝʢʫʥʜʠʡʥ ʭװʣʵʵʭ ʛʦʨʠʤʜ, 24 ʮʘʛʠʡʥ ʪʫʨʰ ʘʞʠʣʣʘʭ ʙʘʡʜʣʘʘʨ, ʭʘʤʛʘʘʣʘʣʪʳʥ 

ʪᴇʤᴇʨ ʭʘʡʨʮʘʛʪ ʭʠʡʞ,  ʘʤʴʪʥʳ ʫʣ ʤᴇʨ ʞʠʤ ʙװʭʠʡ ʮʵʛʠʡʥ ʦʡʨʦʣʮʦʦ ʛʘʟʨʘʘʩ 50 ʩʤ 

ᴇʥʜᴇʨʪ ʤʦʜʦʥʜ ʬʘʡʪʦʥ (Phyton) ʟʘʛʚʘʨʳʥ ʮʦʦʞ ʙʦʣʦʥ ʦʦʩʨʦʦʨ ʜʘʚʭʘʨ ʙʵʭʵʣʩʵʥ 

ʙʦʣʥʦ (1-ʨ ʟʫʨʘʛ).   
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1-ʨ ʟʫʨʘʛ. ʂʘʤʝʨʳʛ ʙʵʭʵʣʩʵʥ ʙʘʡʜʘʣ, ɸ-ʢʘʤʝʨʳʥ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ, ʘʤʴʜʨʘʭ 

ʦʨʯʥʳ ʩʦʥʛʦʣʪ, ɹ-ʢʘʤʝʨʳʥ ʜʫʛʘʘʨ, ʪʘʚʴʩʘʥ ʮʘʛ ʭʫʛʘʮʘʘ, ɺ-ʭʫʣʛʘʡʜ ʘʣʜʘʭʘʘʩ 

ʩʵʨʛʠʡʣʩʵʥ ʘʥʭʘʘʨʫʫʣʛʘ.  
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2-ʨ ʟʫʨʘʛ. ʍЊʜЊʣʛЊЊʥ ʤʵʜʨʵʛʯ ʘʚʪʦʤʘʪ ʢʘʤʝʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʛ 

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʩʦʥʛʦʥ ʙʘʡʨʰʫʫʣʩʘʥ ʥʴ  

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ  2022-2024 ʦʥʫʫʜʘʜ  ʦʥʜ  ʭװʥʠʡ ʥᴇʣᴇᴇʣᴇʣ ʠʭʪʵʡ ʊװʨʛʵʥ ʘʤ, 

ʥᴇʣᴇᴇʣᴇʣ ʜʫʥʜ ʟʵʨʵʛ ʍװʨʵʣʪʦʛʦʦʪ, ʏʫʣʫʫʪ, ʥᴇʣᴇᴇ ʙʘʛʘʪʘʡ ɿװװʥ ʜʵʣʛʵʨ, ᴆʛᴇᴇʤᴇʨ 

ʘʤʥʫʫʜʘʜ 3 ʪʘʣʙʘʡʜ ʥʠʡʪ 72 ʢʘʤʝʨʪ ʙʘʡʨʰʫʫʣʩʘʥ (2-ʨ ʟʫʨʘʛ).  

ʍʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ 2022 ʦʥʳ ᴇʚᴇʣ 12-ʨ ʩʘʨʘʘʩ 2023 4-ʨ ʩʘʨ ʜʫʫʩʪʘʣ ʭʫʛʘʮʘʘʥʜ 

ʭʦʡʜ ʭʵʩʛʠʡʥ ʋʣʠʘʩʪʘʡʥ ʵʭʵʥʜ  Hunting trail camera HC 800M ʟʘʛʚʘʨʳʥ 6 ʰʠʨʭʵʛ 

ʘʚʪʦʤʘʪ ʢʘʤʝʨ, ɻʦʨʭʠ ʪʵʨʵʣʞʠʡʥ ɹʘʡʮʘʜ 6 ʰʠʨʭʵʛ, ʉʵʣʙʠʡʥ ʵʭʵʥʜ 8 ʰʠʨʭʵʛ, 

ɹʘʨʫʫʥ ʩʘʣʘʘʥʳ ʊʦʣʛʦʡʪʳʥ ʜʘʚʘʘ ʦʨʯʠʤʜ 10 ʰʠʨʭʵʛ ʘʚʪʦʤʘʪ ʢʘʤʝʨʫʫʜʳʛ ʭװʡʪʵʥʜ 

ʘʞʠʣʣʘʭ ʯʘʜʣʘʘʨʘʘ 2 ʪᴇʨʣʠʡʥ ʙʘʪʘʨʝʡʪʘʡʛʘʘʨ (Energizer ʙʦʣʦʥ Camellion) 

ʙʘʡʨʰʫʫʣʞ ʫʨʴʜʯʠʣʩʘʥ ʪʘʥʜʘʣʪ ʩʫʜʘʣʛʘʘʛ ʛװʡʮʵʪʛʵʩʵʥ.  ʕʜʛʵʵʨ ʢʘʤʝʨʫʫʜ ʭװʡʪʥʠʡ 

ʫʣʠʨʘʣʜ ʟᴇʚʭᴇʥ 3-7 ʭʦʥʦʛ, ʟʘʨʠʤ ʥʴ ʜʵʵʜ ʪʘʣ 14 ʭʦʥʦʛ ʘʞʠʣʣʘʩʘʥ ʙʘʡʚ. ʍʘʚʘʨ ʥʴ 

4-5-ʨ ʩʘʨʫʫʜʘʜ ʪʫʭʘʡʥ ʮʵʛװװʜʵʜ ʜʫʣʘʘʥ ʦʨʦʭ װʝʜ ʙʘʪʘʨʝʡ ʰʠʥʵʵʨ ʮʵʥʵʛʣʵʞ 

 ʣʩʵʥ ʙʦʣʦʚʯ ʤᴇʥ ʣ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʘʞʠʣʣʘʞ ʙʘʪʘʨʝʡʛʘʘ  ʭʫʨʜʘʥװװʨʛʵʣʞʣװ

ʜʫʫʩʛʘʞ ʙʘʡʩʘʥ ʙʦʣʥʦ. ʀʡʤʵʵʩ ʘʤʴʪʥʳ ʫʣ ʤᴇʨ ʙװʭʠʡ ʮʵʛװװʜʵʜ ɹʦʛʜ ʫʫʣʘʥʜ 

ʪʘʚʴʩʘʥʪʘʡ ʠʞʠʣ ʟʘʛʚʘʨʳʥ ʙʘʪʘʨʝʡʥ ʭʵʨʵʛʣʵʵ ʘʨʘʡ ʙʘʛʘ ʢʘʤʝʨʳʛ (Bushnell trail 

camer) ʩʦʥʛʦʥ ʫʨʪ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʙʦʣʥʦ (3-ʨ ʟʫʨʘʛ). ʂʘʤʝʨʳʥ ʪʦʭʠʨʛʦʦʛ 

ʟᴇʚʭᴇʥ ʟʫʨʘʛ ʘʚʘʭ ʛʦʨʠʤʜ, ʥʵʛ ʫʜʘʘʜ 3 ʟʫʨʘʛ, 30 ʩʝʢʫʥʜʠʡʥ ʭװʣʵʵʣʪ, 8 ʟʫʨʛʠʡʥ 

ʭʵʤʞʵʵʛ 8 ʧʠʭʝʣ, 24 ʮʘʛʠʡʥ ʪʫʨʰʠʜ ʘʞʠʣʣʘʭʘʘʨ ʪʦʭʠʨʫʫʣʩʘʥ.  ʂʘʤʝʨ ʪʘʚʴʩʘʥ ʙװʭ 
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ʥʫʪʘʛʪ ʙʦʨ ʛᴇʨᴇᴇʩ ʙʦʣʦʥ ʙʫʩʘʜ ʭᴇʭʪᴇʥ ʘʤʴʪʜʳʥ ʫʣ ʤᴇʨ, ʭʵʚʪʵʨ, ʟʘʨʠʤ ʛʘʟʨʫʫʜʘʜ 

ʜʫʫ ʘʚʠʘ ʥʴ ʩʦʥʩʦʛʜʦʞ ʙʘʡʚ. ʍʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ ʩʦʥʛʦʩʦʥ 3 ʪʘʣʙʘʡʜ (ʋʣʠʘʩʪʘʡʥ 

ʵʭ, ʉʵʣʙʠʡʥ ʵʭ, ʊʦʣʛʦʡʪʳʥ ʜʘʚʘʘ) ʥʠʡʪ 47  ʢʘʤʝʨʳʛ 2023 ʦʥʳ 10-ʨ ʩʘʨʘʘʩ 2024 

ʦʥʳ 10-ʨ ʩʘʨ ʭװʨʪʵʣ 4 ʫʣʠʨʘʣ ʜʘʤʥʫʫʣʘʥ ʙʘʡʨʰʫʫʣʘʚ (3-ʨ ʟʫʨʘʛ).  

 

3-ʨ ʟʫʨʘʛ. ʍʦʪʳʥ ʥʦʛʦʦʥ ʙϾʩʵʜ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʥʫʫʜʳʛ ɹʘʨʫʫʥ ʩʘʣʘʘ, 

ʪʦʣʛʦʡʪʳʥ ʵʭ, ʉʵʣʙʵ ʛʦʣʳʥ ʵʭ ʀʭ ʙʘʷʥ, ʋʣʠʘʩʪʘʡʥ ʘʤʥʳ ʵʭ ʍʦʡʜ ʙʘʷʥ ʛʦʣ 

ʛʵʩʵʥ ʛʘʟʨʫʫʜʘʜ ʩʦʥʛʦʩʦʥ. 

 

ɹװʪʵʥ ʞʠʣʠʡʛ ʭʘʤʘʨʩʘʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 141490 ʟʫʨʛʘʥ ʤʵʜʵʵʣʵʣ ʘʚʩʥʘʘʩ 13974 

ʟʫʨʘʛʪ ʘʤʴʪʘʥ ʪʵʤʜʵʛʣʵʛʜʵʞ, 127516 ʟʫʨʘʛʪ ʘʤʴʪʘʥ ʪʵʤʜʵʛʣʵʛʜʵʵʛװʡ ʭʦʦʩʦʥ ʜװʨʩ 

ʙʘʡʚ.  

ʎʫʛʣʘʨʩʘʥ  ʟʫʨʛʘʥ ʤʵʜʵʵʣʣװװʜʠʡʛ access ʜʵʵʨ ʩʫʫʨʠʣʩʘʥ Cpw Photo Warehouse 

ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʘʥʛʠʣʘʥ ʷʣʛʘʚ (Ivan and Newkirk, 2016).    

ʍʘʣʠʫʥ ʙʫʛʘ (Cervus canadensis), ʙʦʨ ʛᴇʨᴇᴇʩ (Capreolus pygargus), ʟʵʨʣʵʛ ʛʘʭʘʡ 

(Sus scrofa) ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣ (װʭʵʨ, ʘʜʫʫ), ʞʠʞʠʛ ʤʘʭʯʠʜ ʙʦʣʦʥ ʠʜʵʰ ʙʦʣʦʛʯ 
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ʘʤʴʪʘʜ,  ʙʦʣʦʥ ʭװʤװװʩʠʡʥ ʭᴇʣ ʭᴇʜᴇʣʛᴇᴇʥ, װʡʣʜʣʠʡʥ  ʜʘʚʭʮʘʣʳʥ ʪװʚʰʠʥ ʩʫʜʣʘʭʳʥ 

ʪʫʣʜ ʙʠʜ ʜʘʚʭʮʘʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ æ -ʠʡʛ ʪʦʦʮʦʦʣʩʦʥ (Ridout and Linkie, 2009). 

ʕʥʵ ʥʴ ʭʦʸʨ ʟװʡʣʠʡʥ ᴇʜʨʠʡʥ ʠʜʵʚʭʠʡʥ Kernel ʥʷʛʪʰʠʣʳʥ ʤʘʛʘʜʣʘʣʳʥ ʜʦʦʨʭ 

ʥʠʡʪʣʵʛ ʪʘʣʙʘʡ ʛʵʞ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ (æ = 0 ʥʴ ʜʘʚʭʮʘʘʛװʡ, æ = 1 ʥʴ ʙװʨʵʥ 

ʜʘʚʭʘʮʩʘʥ  ʭʘʨʫʫʣʥʘ; Frey et al., 2017; Schmid and Schmidt, 2006).  ɿʫʨʘʛ, 

ʙʠʯʣʵʛʠʡʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʥʵʛʞ ʜʵʭ ʪʫʩʛʘʘʨ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ ʪװװʚʵʨʣʵʣʪʠʡʥ 

ʥʵʛ ʩʫʫʨʠʥʜ 30 ʤʠʥʫʪʳʥ ʜʦʪʦʨ ʠʞʠʣ ʟװʡʣ ʜʵʵʨ ʘʚʘʛʜʩʘʥ ʟʫʨʛʫʫʜʳʛ ᴇʛᴇʛʜʣᴇᴇʩ 

ʭʘʩʘʞ, ʥʵʛ װʡʣ ʷʚʮ ʛʵʞ װʟʩʵʥ (Durán-Antonio et al., 2020; Ridout and Linkie, 2009). 

R ʧʨʦʛʨʘʤʤʳʥ ʙʘʛʮ ʙʦʣʦʭ camtrapR (Niedballa et al., 2016) ʘʰʠʛʣʘʥ ᴇʜʨʠʡʥ 

ʠʜʵʚʭʠʡʥ ʬʫʥʢʮװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʜʘʚʭʮʘʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ȹ^4 ʪʦʦʮʦʦʣʦʛʯ 

(Ridout and Linkie, 2009) ʘʰʠʛʣʘʥ ʛװʡʮʵʪʛʵʚ. ʍʵʜʠʡʛʵʵʨ ʠʜʵʚʭʠʡʥ ʜʘʚʭʮʘʣʳʥ 

ʪװʚʰʠʥ ʩʦʥʛʦʭ ʩʪʘʥʜʘʨʪ ʙʘʡʭʛװʡ ʯ ʙʠʜ ʜʘʚʭʮʘʣʳʥ ʪװʚʰʠʥʛʵʵʨ ʷʣʛʘʘʪʘʡ ʜʘʨʘʘʭ 

ʛʫʨʚʘʥ ʪװʚʰʠʥʛ  ʙʘʛʘ (æ < 50%), ʜʫʥʜ (50-75%). ), ᴇʥʜᴇʨ (ȹ > 75 %) ʭʵʤʵʵʥ ʜʘʛʘʞ 

ʤᴇʨʜᴇʚ ( Monterroso et al., 2014). ɹʠʜ ʪװʨ ʢʘʤʝʨʳʥ ᴇʛᴇʛʜʣʠʡʛ ʨʘʜʠʘʥ ʙʦʣʛʦʥ 

ʭʫʚʠʨʛʘʞ, ᴇʜʨʠʡʥ ʠʜʵʚʭ ʥʴ ʭʘʨʴʮʫʫʣʞ ʙʫʡ ʭʦʸʨ ʟװʡʣʠʡʥ (ʙʫʛʘ-ʤʘʣ, ʙʦʨ ʛᴇʨᴇᴇʩ-

ʤʘʣ) ʭʫʚʴʜ ʷʣʛʘʘʛװʡ ʛʵʩʵʥ ʪʵʛ ʪʘʘʤʘʛʣʘʣʳʛ װʥʵʣʵʭʠʡʥ ʪʫʣʜ ʞʠʛʜ ʥʵʛʵʥ ʪᴇʨʣʠʡʥ 

ʙʘʡʜʣʳʥ (W) Mardia-Watson-Wheeler ʪʝʩʪʠʡʛ ʘʰʠʛʣʘʩʘʥ (Tasdan and Yeniay, 

2014). 24 ʮʘʛʠʡʥ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ, ʞʠʣ ʙװʨ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, ʟʵʨʣʵʛ ʛʘʭʘʡ, ʤʘʣ, 

ʭװʤװװʩʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʠʡʥ ʠʥʜʝʢʩʠʡʛ (RAI) ʪʦʦʮʦʦʣʩʦʥ. ɹʠʜ ʪʵʜʛʵʵʨʠʡʥ 

ʫʪʛʳʛ ʭʦʩʦʣʩʦʥ t-ʪʝʩʪʪʵʡ ʭʘʨʴʮʫʫʣʩʘʥ. ɿʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ RAI ʙʦʣʦʥ װʭʵʨ, 

ʘʜʫʫ, ʭװʤװװʩʠʡʥ RAI ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʩʫʜʣʘʭ ʰʫʛʘʤʘʥ ʟʘʛʚʘʨʫʫʜʳʛ 

ʩʫʫʨʠʣʫʫʣʩʘʥ. ɹʦʨ ʛᴇʨᴇᴇʩʥʠʡ ʭʫʚʴʜ ʙʦʣʦʤʞʠʪ ᴇʨʩᴇʣʜᴇᴇʥ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ װʟʵʭʵʵʨ 

ʙʫʛʳʥ RAI-ʠʡʥ ʥᴇʣᴇᴇʛ ʰʘʣʛʘʩʘʥ. ɹװʭ ʟʘʛʚʘʨʪ ʞʠʣʠʡʛ ʙʠʝ ʜʘʘʩʘʥ ʭʫʚʴʩʘʛʯ ʙʦʣʛʦʥ 

ʪʫʨʰʠʞ װʟʩʵʥ. ɿʘʛʚʘʨʳʥ װʣʜʵʛʜʣʠʡʛ ʟʘʛʚʘʨʳʥ ʪʘʘʤʘʛʣʘʣ, ʪʦʭʠʨʦʤʞʪʦʡ ʵʩʵʭʠʡʛ 

ʩʫʜʣʘʭʘʜ ʘʰʠʛʣʘʩʘʥ. ɿʵʨʣʵʛ ʛʘʭʘʡʥ RAI ʥʴ ʷʟʛʫʫʨ ʜʦʨ ʢʚʘʜʨʘʪ ʙʦʣʦʥ 

ᴇᴇʨʯʣᴇʛʜʩᴇʥ. 

ʍʵʨʤʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ 

ɹʘʨʘʘʥ ʭʵʨʵʤ ʙʦʣʦʥ ʪװװʛʵʵʨ ʭʦʦʣʣʦʭ ʞʠʞʠʛ ʤʘʭʯʜʳʥ ʵʢʦʣʦʛʠʡʥ ʭʘʨʠʣʮʘʘʛ 

ʩʫʜʣʘʭʜʘʘ ʜʵʵʨʭ ʢʘʤʝʨʳʥ ᴇʛᴇʛʜʣᴇᴇʩ ʛʘʜʥʘ ʭװʥʠʡ ʥᴇʣᴇᴇ ʠʭʪʵʡ ʄʘʥʟʫʰʠʨʳʥ ʘʤ 

ʙʦʣʦʥ ʥᴇʣᴇᴇ ʙʘʛʘʪʘʡ ɸʡʨʛʠʡʥ ʘʤʘʥʜ ʩʫʜʘʣʛʘʘʥʳ ʭʦʸʨ ʞʠʞʠʛ ʪʘʣʙʘʡ ʩʦʥʛʦʥ 

ʘʞʠʣʣʘʩʘʥ.  ʕʜʛʵʵʨ ʘʤʘʥʜ ʪʫʩ ʙװʨ  ʭʦʦʨʦʥʜʦʦ 100 ʤʝʪʨʠʡʥ ʟʘʡʪʘʡ 400 ʭ 400 

ʤʝʪʨʠʡʥ ʭʵʤʞʵʵʪʵʡ ʪʘʣʙʘʡʛ ʙʘʡʛʫʫʣʩʘʥ ʙʘ ʥʠʡʪ 25 ʮʵʛʪ 30 ʭ 8 ʩʤ-ʥ ʭʵʤʞʵʵʪʵʡ 
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PVC ʭʫʚʘʥʮʘʨ ʭʦʦʣʦʡʛ ʤʦʜʦʥʜ ʙʘʡʨʰʫʫʣʘʥ ʩʘʤʘʨ, ʞʠʤʩ ʟʵʨʛʵʵʨ ᴇʛᴇᴇʰ ʙʵʣʪʛʵʥ 

ʭʠʡʩʵʥ. ɹʘʡʨʰʫʫʣʩʘʥ ᴇʛᴇᴇʰʥʠʡ ʵʩʨʵʛ ʪʘʣʳʥ ʤʦʜʦʥʜ ʘʚʪʦʤʘʪ ʢʘʤʝʨ ʙʘʡʨʰʫʫʣʘʥ 

ʙʘʨʘʘʥ ʭɻ ʨʤʠʡʥ ʫʨʭʠʥʜ ʠʨʵʭ ʭʫʛʘʮʘʘʛ ʘʞʠʛʣʘʩʘʥ. ɸʚʪʦʤʘʪ ʢʘʤʝʨ ʙʦʣʦʥ ᴇʛᴇᴇʰʪʵʡ 

ʭʫʚʘʥʮʘʨ ʭʦʦʣʦʡʛ ʭװʥʠʡ ʮʵʵʞʥʠʡ ʪװʚʰʠʥ ʜɻ ʭ ᴇʥʜᴇʨʪ ʤʦʜʦʥʜ  ʙʘʡʨʰʫʫʣʘʥ 2022 

ʦʥʳ 4-ʵʵʩ 5-ʨ ʩʘʨʫʫʜʘʜ ʘʞʠʣʣʫʫʣʩʘʥ. ᴆʛᴇᴇʰʪʵʡ ʭʦʦʣʦʡʛ ʙʘʡʨʣʫʫʣʩʥʘʘʩ 7-8 

ʭʦʥʦʛʠʡʥ ʜʘʨʘʘ ᴇʛᴇᴇʰʠʡʛ ʜʘʭʠʥ ʩʵʨʛʵʵʞ ʙʘʡʚ. ᴆʛᴇᴇʰʥʠʡ ʭʦʦʣʦʡʜ ʩʫʫʩʘʨ (Martes 

sp) ʠʨʞ ʙʘʡʩʘʥ ʪʫʣ ʩʫʫʩʘʨ ʠʨʵʭʵʵʩ ᴇʤʥᴇʭ ʙʦʣʦʥ ʠʨʩʥʵʵʩ ʭʦʡʰ ʭʵʨʵʤ  ʠʨʩʵʥ 

ʭʫʛʘʮʘʘʛ ʪʦʦʮʩʦʥ. ʍʫʚʘʥʮʘʨ ʭʦʦʣʦʡʜ ʭʘʤʛʠʡʥ ʘʥʭ ʩʫʫʩʘʨ ʠʨʩʵʥ ʭʦʦʣʦʡʥʫʫʜʳʛ 

ʭʘʩʘʞ ʪʦʦʮʩʦʥ. ʍʵʨʤʠʡʥ ʪʦʦ ʙʦʣʦʥ ʩʫʫʩʨʳʥ ʠʣʨʵʭ ʭʫʛʘʮʘʘʛ ʭװʥʠʡ ʥᴇʣᴇᴇ ʠʭʪʵʡ 

ʙʦʣʦʥ ʙʘʛʘʪʘʡ ʪʘʣʙʘʡ ʪʫʩ ʙװʨʵʵʨ chi-square test-ʵʵʨ ʰʘʣʛʘʩʘʥ. ʉʫʫʩʘʨ 

ʙװʨʪʛʵʛʜʩʵʥ ᴇʛᴇᴇʰʥʠʡ ʭʦʦʣʦʡʜ ʙʘʨʘʘʥ ʭʵʨʤʠʡʥ ʠʣʵʨʮʠʡʛ ʩʫʫʩʘʨ ʠʨʩʵʥ 

ʭʫʛʘʮʘʘʪʘʡ ʭʘʨʴʮʫʫʣʘʥ װʥʵʣʵʭʜʵʵ Kruskal-Wallis test ʘʰʠʛʣʘʩʘʥ. 

ʏʦʥʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ  

ʏʦʥʦ ʙʦʣʦʥ ʟʵʨʣʵʛʰʩʵʥ  ʥʦʭʜʳʥ ʙʘʡʨʰʣʳʛ ʙװʨʪʛʵʭʠʡʥ ʪʫʣʜ ʙʠʜ ʘʚʪʦʤʘʪ ʢʘʤʝʨʳʥ 

ʩʫʜʘʣʛʘʘʥʳ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʩʘʥ. ɸʤʴʜʨʘʭ ʦʨʯʥʳ ʭʫʚʴʩʘʛʯʜʳʥ ʦʨʦʥ ʟʘʡʥ 

ʰʠʥʞʠʣʛʵʵʛ QGIS ʧʨʦʛʨʘʤ ʭʘʥʛʘʤʞʠʡʥ 3.22.0 ʭʫʚʠʣʙʘʨʘʘʨ (QGIS Development 

Team 2022) ʛװʡʮʵʪʛʵʩʵʥ. ʂʘʤʝʨ ʙװʨʠʡʥ ʵʨʛʵʥ ʪʦʡʨʦʥʜ 500 ʤ ʨʘʜʠʫʩʪʘʡ ʜʫʛʫʡ 

ʙʫʬʝʨ װװʩʛʵʥ, ESRI 2020 ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʟʫʨʘʛʣʘʣʜ ʪʫʣʛʫʫʨʣʘʥ ʦʡʥ, ᴇʚʩᴇᴇʨ 

ʭʫʯʠʛʜʩʘʥ, ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʘʨ ʙʦʣʦʥ ʪʘʨʠʘʣʘʥʛʠʡʥ ʛʘʟʨʫʫʜʪʘʡ ʭʦʣʙʦʦʪʦʡ ʵʢʦʣʦʛʠʡʥ 

ʭʫʚʴʩʘʛʯʜʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʕʥʵ ʥʴ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ɼʎɻ-ʪ ʯʦʥʦ ʙʦʣʦʥ ʟʵʨʣʵʛʰʩʵʥ 

ʥʦʭʜʳʥ ʵʣʙʵʛʰʠʣʜ ʭʘʤʛʠʡʥ ʠʭʵʵʨ ʥᴇʣᴇᴇʣʞ ʙʫʡ ʛʘʟʨʳʥ ʙװʨʭʵʚʯʠʡʥ ʪᴇʨʣʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʟʦʨʠʣʛʦʪʦʡ ʙʘʡʚ. ʏʦʥʳʥ ʵʣʙʵʛʰʣʠʡʥ ʫʣʠʨʣʳʥ ʭʘʥʜʣʘʛʳʛ 2022-2023 

ʦʥʫʫʜʘʜ ʭʦʸʨ ʞʠʣʠʡʥ ʪʫʨʰ ɹʦʛʜ ʭʘʥ ʫʫʣʳʥ ʭʵʤʞʵʵʥʜ ʪʦʦʮʦʦʣʩʦʥ. װתʥʠʡʛ 

ʛװʡʮʵʪʛʵʭʜʵʵ ᴇʛᴇʛʜʣʠʡʛ ʥʵʛʪʛʵʥ, ʫʣʠʨʣʳʥ ʪʫʩ ʙװʨʠʡʥ ʵʣʙʵʛʰʣʠʡʥ ʟʘʛʚʘʨ ʘʰʠʛʣʘʞ, 

ʪʫʩ ʙװʨʠʡʛ ʪʫʩʜʘʘ ʮʵʛ ʭʵʤʵʵʥ װʟʩʵʥ. ɹʠʜ ʵʣʙʵʛʰʣʠʡʥ ʠʥʜʝʢʩʠʡʛ ʪʦʦʮʦʭʜʦʦ ʈʦʡʣ 

ʙʦʣʦʥ ʅʠʢʦʣʩ (2003)-ʠʡʥ ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʩʘʥ. ʕʣʙʵʛʰʣʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ 

ʪʘʡʣʙʘʨʣʘʭʳʥ ʪʫʣʜ ʙʠʜ ʯʦʥʳʥ ʧʦʧʫʣʷʮʠʜ ʥᴇʣᴇᴇʣʞ ʙʦʣʦʭ ʭʫʚʴʩʘʛʯʜʳʛ ʰʘʣʛʘʩʘʥ 

 ,ʥʜ ʦʨʦʥ ʟʘʡʥ ʰʠʥʞ ʯʘʥʘʨ (ʦʡʥ ʪʘʣʙʘʡ, ᴇʥʜᴇʨ, ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʨʫʫʜʘʘʩ ʭʦʣ ʟʘʡ)װװ

ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ʭװʨʪʵʵʤʞ (ʙʦʨ ʛᴇʨᴇᴇʩ ʙʦʣʦʥ ʙʫʛʳʥ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʠʣ), ʙʦʣʦʥ 

ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣᴇʣ (ʤʘʣ ʘʤʴʪʘʥ, ʭװʥ ʙʦʣʦʥ ʢʘʤʝʨʪ ᴇʨʪʩᴇʥ ʥʦʭʜʳʥ 

ʪʦʦ ʟʵʨʵʛ ʭʘʨʴʮʘʥʛʫʡ ʠʥʜʝʢʩ) ʦʨʥʦ.  
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ʄʵʨʵʛʯʜʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʨʛʘ ʟϾʡ 

ʄʵʨʵʛʯʜʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭװʥʠʡ ʥᴇʣᴇᴇʣᴇʣ ʠʭʪʵʡ ʄʘʥʟʫʰʠʨʳʥ ʘʤ ( ʩʫʜʘʣʛʘʘʥʳ ñɸò 

ʪʘʣʙʘʡ, 47Á 45' ʭʦʡʜ, 107Á 00' ɼ) ʙʦʣʦʥ ʥᴇʣᴇᴇʣᴇʣ ʙʘʛʘʪʘʡ ɹʘʨʫʫʥʜʵʣʛʵʨ ("ɹ" 

ʪʘʣʙʘʡ, 47Á 46' ʟװװʥ, 106Á 57' ɼ) ʭʵʤʵʵʭ ʭʦʸʨ ᴇᴇʨ ʘʤʥʳ ʦʡʪ ʙʦʣʦʥ ʭᴇʥʜʠʡʜ 

ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʩʦʥʛʦʞ ʛװʡʮʵʪʛʵʩʵʥ. ʍʦʸʨ ʭᴇʥʜʠʡʜ ʙʠʜ ʭʦʸʨ ʩʫʜʘʣʛʘʘʥʳ 

ʪʘʣʙʘʡʛ ʩʦʥʛʦʩʦʥ: ʥʵʛ ʥʴ ʫʫʣʳʥ ʵʥʛʵʨ ʜʵʭ ʦʡ ʤʦʜʪʦʡ ʛʘʟʘʨ (ʦʡʨʦʣʮʦʦʛʦʦʨ 1800 ʤ 

ʜ.ʪʜ), ʥᴇʛᴇᴇ ʥʴ ʭʦʸʨ ʟʵʨʛʵʣʜʵʵʭ ʥʘʣʫʫ (ʦʡʨʦʣʮʦʦʛʦʦʨ 1700 ʤ.) ʭʦʦʨʦʥʜʦʭ ʭᴇʥʜʠʡʥ 

ʸʨʦʦʣ ʜʘʭʴ ʛʦʨʭʠʪʦʡ ʟʵʨʵʛʮʵʵ ʫʨʩʜʘʛ. ʆʡʪ ʭʵʩʵʛ ʥʴ ʉʠʙʠʨʠʡʥ ʛʘʮʫʫʨ (Picea 

obovata), ʉʠʙʠʨʠʡʥ ʰʠʥʵʩ (Larix sibirica), ʭʫʩ (Betula platyphylla ʙʘ B. rotundifolia) 

ʟʵʨʵʛ ʤʦʜʪʦʡ, ʩװװʜʵʨ ʠʭʪʵʡ, ʥʘʤʭʘʥ ʜʵʚʩʛʵʨ ʫʨʛʘʤʘʣʪʘʡ. ʍᴇʥʜʠʡ ʥʴ ʙʫʪ ʩᴇᴇʛ, 

ᴇʚʩʣᴇʛ ʫʨʛʘʤʘʣʪʘʡ ʟʘʨʠʤ ʛʘʟʘʨ ʥʴ ʭʵʩʵʛ ʭʵʩʵʛ ʛʘʮʫʫʨ ʫʨʛʘʩʘʥ ʙʘʡʥʘ.  ʉʫʜʘʣʛʘʘʥʳ 

ʭʦʸʨ ʪʘʣʙʘʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡ ʥʴ ʄʘʥʟʫʰʠʨʳʥ ʭᴇʥʜʠʡʜ 1020 ʤ, ɹʘʨʫʫʥʜʵʣʛʵʨʠʡʥ 

ʭᴇʥʜʠʡʜ 600 ʤ ʙʘʡʥʘ.  

ɾʠʞʠʛ ʭᴇʭʪᴇʥ ʘʤʴʪʜʳʛ 2023 ʦʥʳ 5-ʨ ʩʘʨʘʘʩ 7-ʨ ʩʘʨ ʭװʨʪʵʣ 3 ʩʘʨ ʜʘʨʘʘʣʘʥ ʥʠʡʪ 

4 ʫʜʘʘ ʪʫʩ ʙװʨ 3 ᴇʜᴇʨ, 3 ʰᴇʥʠʡʥ ʭʫʛʘʮʘʘʪʘʡ ʙʘʨʠʣʪ ʭʠʡʞ ʩʫʜʣʘʚ. ʆʡ ʜʦʪʦʨ 90ʭ30 

ʤʝʪʨʠʡʥ ʭʵʤʞʵʵʪʵʡ ʪʘʣʙʘʡʥ ʪʦʨʣʦʛ ʩʦʥʛʦʥ ʥʠʡʪ 40 ʘʤʴʜ ʙʘʨʠʛʯ, ʭᴇʥʜʠʡʥ ʸʨʦʦʣʜ 

390 ʤ ʫʨʪ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʜʘʛʫʫ 40 ʘʤʴʜ ʙʘʨʠʛʯ, ɹ ʪʘʣʙʘʡʥ ʵʭʥʠʡ ʫʜʘʘʛʠʡʥ 

ʙʘʨʠʣʪʳʛ  ʟᴇʚʭᴇʥ ʦʡʜ ʪʦʨʣʦʛ (ʛʨʠʜ) ʙʘʡʜʣʘʘʨ ʘʤʴʜ ʙʘʨʠʛʯ ʙʘʡʨʣʫʫʣʩʘʥ. ɸʤʴʜ 

ʙʘʨʠʛʯʠʡʛ ᴇᴇʨ ʭʦʦʨʦʥʜ ʥʴ 10 ʤʝʪʨʠʡʥ ʟʘʡʪʘʡʛʘʘʨ, ʥװʭʥʠʡ ʘʤʴʜʨʘʣʪʘʡ  ʞʠʞʠʛ 

ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ ʤʘʭʯʠʥ ʘʤʴʪʜʘʘʩ ʭʘʤʛʘʘʣʘʥ ʭʘʜ, ʫʥʘʩʘʥ ʤʦʜʥʳ ʠʨʤʵʛʵʵʨ ʰʠʣʞʠʞ 

ʛװʡʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ ʪʫʣ (Amori et al., 2008; Macdonald, 2010) 1 ʤ-ʠʡʥ ʟʘʡʜ 

ʩʫʜʣʘʘʯ ᴇᴇʨʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʛʵʞ ʩʦʥʛʦʩʦʥ ʛʘʟʘʨʪ ʙʘʡʨʰʫʫʣʩʘʥ.  

ɸʤʴʜ ʙʘʨʠʛʯʠʡʛ ᴇʜᴇʨʪ 2-3 ʫʜʘʘ ʥʘʨ ʤʘʥʜʩʘʥʳ ʜʘʨʘʘ, ʥʘʨ ʞʘʨʛʘʭʘʘʩ ᴇʤʥᴇ ʥʵʛ 

ʫʜʘʘ, ᴇʜʨʠʡʥ ʜʫʥʜʫʫʨ ʟᴇʚʭᴇʥ ʭʵʪ ʭʘʣʫʫʥ ʙʦʣʦʭ (27ÜC-ʘʘʩ ʜʵʵʰ) ʵʩʚʵʣ ʭװʤװװʩ ʷʚʞ 

ᴇʥʛᴇʨʩᴇʥ װʡʤװװʣʩʵʥ ʙʘʡʞ ʙʦʣʟʦʰʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʥʵʤʵʣʪʵʵʨ ʰʘʣʛʘʞ ʙʘʡʚ 

(Mazzamuto et al., 2018).  ʐʝʨʤʘʥ ʟʘʛʚʘʨʳʥ ʘʤʴʜ ʙʘʨʠʛʯ (7.5 Ĭ 9 ʭ 23 ʩʤ HB 110 

Sherman Traps Inc. Tallahassee, Florida USA) ʘʰʠʛʣʘʥ ʙʘʨʴʩʘʥ. ɾʠʞʠʛ ʭᴇʭʪᴇʥ 

ʘʤʴʪʜʳʛ ʠʣװװ ʩʘʡʥ ʠʣʨװװʣʵʭ, ʪʘʪʘʭʳʥ ʪʫʣʜ ʰʘʨ ʙʫʜʘʘ, ʥʘʨʘʥʮʵʮʛʠʡʥ װʨ, 

ʦʚʲʸʦʩʥʳ װʨʠʡʛ ʠʞʠʣ ʭʵʤʞʵʵʛʵʵʨ ʩʘʤʨʳʥ ʪʦʩʪʦʡ ʭʦʣʴʞ ᴇʛᴇᴇʰʠʥʜ ʭʵʨʵʛʣʵʩʵʥ. 

ʉʵʨװװʥ ʙʦʣʦʭ װʝʜ ʙʫʶʫ ʪʝʤʧʝʨʘʪʫʨ 18Á C-ʘʘʩ ʙʘʛʘ ʙʘʡʭ ʪᴇʣᴇʚʪʵʡ װʝʜ ʧʦʣʠʵʩʪʨ 

ʤʘʪʝʨʠʘʣʪʘʡ ʜʵʚʩʛʵʨʠʡʛ (4 x 4 ʩʤ) ʘʤʴ ʙʘʨʠʛʯʠʜ ʭʠʡʞ ʙʘʡʚ. ʊʝʤʧʝʨʘʪʫʨ 7 ʭʵʤʵʵʩ 
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ʙʘʛʘ ʙʘʡʭ ʪᴇʣᴇʚʪʵʡ ʰᴇʥᴇ ʭʘʚʭʘʥʜ ʥʵʤʵʣʪ ᴇʛᴇᴇʰ ʪʘʚʴʩʘʥ. ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ 

<5.5°C-ʘʘʩ ʙʘʛʘ ʙʦʣʦʥ ʙʦʨʦʦ  ʭʫʨ ʪʫʥʘʜʘʩ ʦʨʦʭ >20% ʤʘʛʘʜʣʘʣʪʘʡ ʵʩʚʵʣ ʰװװʜʵʨ 

   .ʡװʝʜ ʙʘʨʠʣʪ ʭʠʡʛʵʵʛװ ʩʵʭ (ʞʠʰʵʵ ʥʴ: ʯʠʡʛʰʠʣ >75%, ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʘʤʛʠʡʥ ʙʘʛʘ)װװ

ʕʭʥʠʡ ʙʘʨʠʣʪʳʥ װʝʜ ʘʤʴʪʘʥ ʙװʨʠʡʛ ʘʤʴʜ ʙʘʨʠʛʯʘʘʩ ʟᴇᴇʣᴇʥ ʛʘʨʛʘʞ ʥʵʚʪ ʭʘʨʘʛʜʘʭ  

ʛʷʣʛʘʨ ʫʫʪʘʥʜ ʭʠʡʞ, ʪᴇʨᴇʣ ʟװʡʣʠʡʥ ʪװʚʰʠʥʜ ʭʷʣʙʘʨʭʘʥ ʪʘʥʠʥ ʷʣʛʘʞ, 100 ʛ (Ñ 1 ʛ) 

ʵʩʚʵʣ 300 ʛ (Ñ 2 ʛʨ) ʧʝʩʦʣʘ (Pesola) ʧװʨʰʠʥ ʞʠʥʛ ʘʰʠʛʣʘʥ ʞʠʥʣʵʚ. ɸʤʴʪʥʳʛ 

ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʦʣʛʦʞ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ ʵʨʭʠʡ, ʜʦʣʦʦʚʦʨ ʭʫʨʫʫʥʳ 

ʭʦʦʨʦʥʜ ʭװʟװװʥʠʡ ʘʨʴʩʳʛ ʙʘʨʴʞ ʛʷʣʛʘʨ ʫʫʪʥʘʘʩ ʛʘʨʛʘʚ. ʕʥʵ װʝʜ ʤʦʨʬʦʣʦʛʠʡʥ 

ʭʵʤʞʠʣʪʠʡʛ ʰʫʛʘʤ (Ñ 1 ʤʤ) ʘʰʠʛʣʘʥ ʙʠʝʠʡʥ ʫʨʪ, ʩװװʣʥʠʡ ʫʨʪ, ʪʘʚʭʘʡʥ ʫʨʪ 

ʪʵʤʜʵʛʣʵʚ. ɹʘʪʩʘʡʭʘʥ ʥʘʨʳʥ (2022)  ʪʦʜʦʨʭʦʡʣʦʭ ʙʠʯʠʛ ʘʰʠʛʣʘʥ ʤʦʨʬʦʣʦʛʠʡʥ 

 ʨʞʣʠʡʥ ʙʦʣʦʥת .ʡʣʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥװʥʜʵʩʣʵʥ ʪᴇʨᴇʣ ʟװ ʣʵʣʪ, ʭʵʤʞʠʣʪ ʜʵʵʨװװʟװ

ʥᴇʭᴇʥ װʨʞʠʭװʡʥ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʛʘʜʘʘʜ ʙʵʣʵʛ ʵʨʭʪʵʥʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʜʦʨʭʦʡʣʦʚ: 

ʵʨʵʛʯʥʠʡ  װʨʞʣʠʡʥ ʠʜʵʚʭʠʡʛ ʪᴇʤʩʛʠʡʥ ʪʦʤʦʨʩʦʥ ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʜʘʛ ʙʦʣ ʵʤ 

ʙʦʜʛʘʣʠʡʛ ʭᴇʭ, װʨʞʣʠʡʥ ʵʨʭʪʥʠʡ ʭᴇᴇʩᴇʥ  ʙʘʡʜʘʣ, ʭʵʵʣʪʵʡ, ʭᴇʭװװʣ ʛʵʭ ʤʵʪ 

ʘʥʛʠʣʜʘʛ.  ɸʥʭʥʳ ʙʘʨʠʭ װʝʜ ʟװʡʣ ʪʫʩ ʙװʨʠʡʥ ʙʦʜʛʘʣʠʫʜʘʜ  ʥʫʨʫʫʥ ʭʵʩʵʛʪ װʩ 

ʭʘʡʯʣʘʥ  ʭʦʨʛװʡ, ʷʤʘʨ ʥʵʛʵʥ ʘʶʫʣʪʘʡ ʙʦʜʠʩʛװʡ ʤʘʨʢʝʨ ᴇʥʛᴇʪ  ʙʫʜʛʘʘʨ ʭʵʚʣʠʡ 

ʭʵʩʵʛʪ ʙʫʜʘʭ ʭʦʩʣʫʫʣʘʥ ʪʵʤʜʵʛʣʵʚ (Fine Tip, Fine Science Tools, Heidelberg, 

ɻʝʨʤʘʥ; 4-ʨ ʟʫʨʘʛ). 

 

4-ʨ ʟʫʨʘʛ. ʄʵʨʵʛʯ ʘʤʴʪʜʳʛ ʘ- װʩʠʡʛ ʭʘʡʯʠʣʩʘʥ, ʙ- ʙʫʜʘʞ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʜʘʣ. 
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ɾʠʨʭʠʡʛ ʤʝʪʘʣʣ ʜʫʛʘʘʨʪʘʡ ʯʠʭʥʠʡ ʵʵʤʛʵʵʨ ʪʵʤʜʵʛʣʵʩʵʥ (Monel 1005 1L1 National 

Band and Tag Co, Newport, Kentucky, USA). ɹʘʨʴʞ ʪʵʤʜʵʛʣʵʩʥʠʡ ʜʘʨʘʘ 

ʙʦʜʛʘʣʠʫʜʳʛ ʙʘʨʴʩʘʥ ʛʘʟʘʨʪ ʥʴ ʩʫʣʣʘʚ. 

ɸʤʴʪʥʳʛ ʙʘʨʠʭ-ʪʵʤʜʵʛʣʵʭ-ʜʘʭʠʥ ʙʘʨʠʭ ʟʘʤʘʘʨ ʘʤʴʜ ʛʵʞ ʤʵʜʵʛʜʵʞ ʙʫʡ ʘʤʴʪʜʳʥ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʪʦʦʛ (MNA, Krebs, 1999) ʘʰʠʛʣʘʥ ʧʦʧʫʣʷʮʠʡʥ ʭʵʤʞʵʵʛ װʥʵʣʵʭ 

ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʙʘʨʠʣʪ ʙװʨʜ ʙʘʨʠʛʜʩʘʥ ʘʤʴʪʜʳʥ ʪʦʦʛ ʪʫʭʘʡʥ ʙʘʨʠʣʪʘʘʩ 

ᴇʤʥᴇ ʙʦʣʦʥ ʜʘʨʘʘ ʥʴ ʙʘʨʠʛʜʩʘʥ ʘʤʴʪʜʳʥ ʪʦʦʥ ʜʵʵʨ ʥʵʤʩʵʥ װʟװװʣʵʣʪ ʠʥʜʝʢʩ ʶʤ 

(Krebs, 1966; Pocock et al., 2004). ʊװװʛʵʵʨ ʯ ʟʦʛʩʦʭʛװʡ, ʜʘʭʠʥ ʙʘʨʠʭ ʭʵʤʠʡʥ 

ʭʵʣʙʵʣʟʣʵʵʩ (ʞʠʰʵʵʣʙʵʣ, ʪʫʭʘʡʥ ʭװʥʠʡ ʭʫʚʠʡʥ ʦʥʮʣʦʛʦʦʩ ʰʘʣʪʛʘʘʣʩʘʥ) ʙʦʜʠʪ 

ʧʦʧʫʣʷʮʠʡʥ ʭʵʤʞʵʵʛ ʤʵʜʵʛʜʵʭװʡʮ ʜʫʪʫʫ װʥʵʣʜʵʛ (ʕʬʬʦʨʜ, 1992)  ʭʵʜʠʡ ʯ ʙʘʡʥʛʘ 

ʙʘʨʠʛʜʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ ʪʫʣ ʦʣʦʥ ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ ʜʵʵʨ ʠʭʵʚʯʣʵʥ ʘʰʠʛʣʘʛʜʜʘʛ 

(Jolly & Dickson, 1982). ɹʠʜ ᴇʜᴇʨ ʪʫʪʤʳʥ ᴇʛᴇʛʜʣᴇᴇʨ ʭʘʤʛʠʡʥ ʙʘʛʘ ʪʦʦ ʭʵʤʞʵʵ 

(MNA)-ʛ ʘʰʠʛʣʘʥ ʧʦʧʫʣʷʮʠʡʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʦʣʩʦʥ. ɹʠʜ ʵʭʣʵʵʜ R ʙʘʛʮʳʥ 

ʩʪʘʪʠʩʪʠʢ v 4.2.3, Poisson  ʪʘʨʭʘʣʪʪʘʡ ʝʨᴇʥʭʠʡ ʰʫʛʘʤʘʥ ʟʘʛʚʘʨ (GLM) ʘʰʠʛʣʘʥ 

ʥʠʡʪ ʵʣʙʵʛʰʠʣʜ ʙʫʡ ʷʣʛʘʘʛ ʰʘʣʛʘʞ װʟʩʵʥ. ɹʠʜ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯ ʙʦʣʛʦʥ MNA-ʛ 

ʘʰʠʛʣʘʩʘʥ ʙʦʣ ʟװʡʣ, ʜʠʟʘʡʥ (ʛʨʠʜ, ʰʫʛʘʤʘʥ ʪʨʘʥʩʝʢʪ), ʪʘʣʙʘʡ (A, B), ʙʘʨʠʭ װʝ (1-

ʵʵʩ 4) -ʠʡʛ ʪʦʛʪʤʦʣ ʥᴇʣᴇᴇʣᴇʣ ʙʦʣʛʦʥ ʘʰʠʛʣʘʩʘʥ. ɿװʡʣ ʪʫʩ ʙװʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 

ʜʠʟʘʡʥ, ʪʘʣʙʘʡ, ʙʘʨʠʭ װʝʪʵʡ  ʭʘʨʠʣʮʘʭ ʭʘʨʠʣʮʘʘʛ ʤᴇʥ ʪʦʛʪʤʦʣ ʵʬʬʝʢʪ ʙʦʣʛʦʥ 

ʥʵʤʩʵʥ. ʀʭʵʥʭ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʥ ʭʘʤʘʘʨʣʳʥ ʭʦʣʙʦʛʜʦʣ ʯʫʭʘʣ ʙʠʰ ʛʘʨʯ 

ʙʘʡʩʘʥ ʪʫʣ ʵʮʩʠʡʥ ʟʘʛʚʘʨʪ ʙװʭ ʜʘʥ ʭʫʚʴʩʘʛʯ ʙʦʣʦʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʠʡʥ 

ʟװʡʣ*ʜʠʟʘʡʥʳʛ ʦʨʫʫʣʩʘʥ. ʍʦʩʦʣʩʦʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ lsmeans ʙʘʛʮʳʛ (Lenth, 2022) 

ʘʰʠʛʣʘʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʜᴇʨʚᴇʣʞʠʥ ʜʫʥʜʘʞ (DLSM) ʭʦʦʨʦʥʜʳʥ ʷʣʛʘʘʥ ʜʵʵʨ 

 ʜʠʡʥ ʭʫʚʴʜ ʂʘʧʣʘʥ-ʄʝʡʝʨʠʡʥװװʡʣװʡʮʵʪʛʵʚ.  ʍʘʤʛʠʡʥ ʠʭ ʙʘʨʠʛʜʩʘʥ ʟװʥʜʵʩʣʵʥ ʛװ

ʤʵʥʜ װʣʜʵʭ ʤʫʨʫʡʛʘʘʨ ʤʵʥʜ װʣʜʵʣʪʠʡʛ ʪʦʦʮʦʦʣʩʦʥ (Kaplan and Meier, 1958). 

ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ, ʩʫʜʘʣʛʘʘʥʳ ʜʠʟʘʡʥ ʟʘʛʚʘʨ, ʭװʡʩʵʵʩ ʭʘʤʘʘʨʘʥ ʪʵʜʛʵʵʨʠʡʥ 

ʭʦʦʨʦʥʜ ʤʵʥʜ װʣʜʵʭ ʙʘʡʜʣʳʥ ʷʣʛʘʘʛ ʰʘʣʛʘʭʳʥ ʪʫʣʜ ʙʠʜ R ʙʘʛʮ Survival v 3.5-7 

(Therneau & Grambsch, 2023) ʘʰʠʛʣʘʥ ʧʨʦʧʦʨʮʠʦʥʘʣʴ ʘʶʫʣʳʥ ʨʝʛʨʝʩʩ 

(Proportional Hazard Regression) (ʂʦʢʩ, 1972) ʭʠʡʩʵʥ. ɻʫʨʚʘʥ ᴇᴇʨ ʟװʡʣʠʡʥ ʤʵʥʜ 

 ʣʜʵʭ ʤʘʛʘʜʣʘʣʳʛ ʭʘʨʴʮʫʫʣʘʭʳʥ ʪʫʣʜ ʨ-ʫʪʛʳʛ ɹʦʥʬʝʨʦʥʠ ʪʦʭʠʨʫʫʣʩʘʥ Wilcoxonװ

Rank Sum Tests-ʳʛ ʘʰʠʛʣʘʩʘʥ. ʍʵʜʠʡʛʵʵʨ 3 ʭʦʥʦʛʠʡʥ ʪʫʨʰ ʥʵʛ ʫʜʘʘ ʙʘʨʠʛʜʩʘʥ ʯ 

ʙʘʨʠʛʜʩʘʥ ʘʤʴʪʜʳʛ ʙʘʨʠʭ ʙװʭ ʭʫʛʘʮʘʘʥʜ (3 ᴇʜᴇʨ) ʘʤʴʜ ʙʘʡʩʘʥ ʛʵʞ װʟʜʵʛ. 

ʄʵʨʵʛʯʜʠʡʥ ʟװʡʣװװʜʵʜ ʙʠʝʠʡʥ ʞʠʥ, ʠʭ ʙʠʝ,  ʩװװʣ,  ʪʘʚʭʘʡʥ ʫʨʪʳʥ ʭʵʤʞʵʵʩʠʡʛ 
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ʘʚʩʘʥ. ɹװʭ ʩʪʘʪʠʩʪʠʢ ʰʠʥʞʠʣʛʵʵʛ R ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʠʡʥ 4.2.3 ʭʫʚʠʣʙʘʨ (R Core 

Team 2023) ʘʰʠʛʣʘʥ ʭʠʡʩʵʥ. 

ʊʘʨʚʘʛʘʥʳ ʧʦʧʫʣʷʮʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʜʨʦʥ ʘʰʠʛʣʘʭ ʪʫʭʘʡ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʥʠʩʛʵʛʯʛװʡ ʥʠʩʵʭ ʪᴇʭᴇᴇʨᴇʤʞ (ʜʨʦʥ) MavicTM Air 2 (SZ DJI 

Technology Co. Ltd., Shenzhen, China) ʘʰʠʛʣʘʥ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʥ ʜװʨʩʠʡʛ 

ʮʫʛʣʫʫʣʩʘʥ. ʕʛʮ ʭᴇᴇʨᴇʭ, ʙʫʫʭ ʯʘʜʚʘʨʪʘʡ ʵʥʵʭװװ ʜʨʦʥ ʥʴ 570 ʛʨ ʞʠʥʪʵʡ, ʜʵʣʛʵʭʵʜ 

3 ʪʘʣʳʥ ʭʵʤʞʵʵʩ 183Ĭ253Ĭ77 ʤʤ ʭʵʤʞʵʵʪʵʡ, 3500 ʄɸ ʙʘʪʘʨʝʡʥʳ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ, 

40.42 ɺʪ ʮʘʛ ʭװʨʪʵʣ ʯʘʜʘʣʪʘʡ ʙᴇʛᴇᴇʜ ʥʠʩʣʵʛʠʡʥ ʭʘʤʛʠʡʥ ʜʵʵʜ ʭʫʛʘʮʘʘ 34 ʤʠʥʫʪ, 

18.5 ʢʤ ʟʘʡʜ ʥʠʩʵʭ ʙʦʣʦʤʞʪʦʡ. ɼʨʦʥ ʥʴ 1/2 ʠʥʯʠʡʥ CMOS ʤʵʜʨʵʛʯ ʙװʭʠʡ 48 

ʤʝʛʘʧʠʢʩʝʣʠʡʥ ʢʘʤʝʨʪʘʡ (ʬʦʢʫʩʳʥ ʫʨʪ: 24 ʤʤ, ʜʠʘʬʨʘʛʤ: f/2.8, ʬʦʢʫʩʳʥ ʭװʨʵʵ: 1 

ʤ-ʵʵʩ Ð, ISO: 100-1600) ʛʘʟʘʨʟװʡʥ ʣʘʚʣʘʛʘʘ, ʯʠʛ ʙʘʨʠʤʞʘʘʪʘʡ, ʘʚʪʦʤʘʪʞʫʫʣʩʘʥ 

ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʥʦ. ʕʭʥʠʡ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʜʘʨʘʘ DroneDeploy ʧʨʦʛʨʘʤʤ 

ʭʘʥʛʘʤʞʠʡʛ (DroneDeploy, Inc., ʂʘʣʠʬʦʨʥʠ, ɸʅʋ) ʘʰʠʛʣʘʥ ʥʠʩʣʵʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ, 

ʤʘʨʰʨʫʪʳʛ ʛʘʨʛʘʩʘʥ. ɻʘʟʨʳʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 150 ʤ-ʠʡʥ ᴇʥʜᴇʨʪ (Duporge ʥʘʨ, 

2021) ʙʠʜ ʜʨʦʥʳʛ ʙʠʝ ʙʠʝʵʩʵʵ 300 ʤ ʟʘʡʪʘʡ ʰʫʛʘʤʘʥ ʦʛʪʣʦʣʮʦʣ ʜʵʵʨ ʥʠʩʛʵʩʵʥ 

ʙᴇʛᴇᴇʜ ʛʵʨʵʣ ʟʫʨʛʫʫʜ ʥʴ 70%, 60% ʫʨʘʛʰ ʙʦʣʦʥ ʭʘʞʫʫʛʠʡʥ ʜʘʚʭʮʘʣʪʘʡ ʙʘʡʚ. 

ɼʨʦʥʳʛ 2022 ʦʥʳ 5-ʨ ʩʘʨʳʥ 20, 2022 ʦʥʳ 6-ʨ ʩʘʨʳʥ 23-ʥʳ ᴇʜʨװװʜʵʜ ɹʦʛʜ ʫʫʣʳʥ 

ʄʘʥʟʫʰʠʨ, ɿװװʥʜʵʣʛʵʨ, ᴆʛᴇᴇʤᴇʨʠʡʥ ʘʤʥʳ ʭᴇʥʜʠʡʜ ʥʠʩʛʵʞ, ʫʨʛʘʤʘʣʞʠʣʪʳʥ 

ʙʘʡʜʘʣ ᴇᴇʨ ʭʦʸʨ ʭʫʛʘʮʘʘʥʳ (ʥʦʛʦʦ ʫʨʛʘʭʳʥ ᴇʤʥᴇ ʙʦʣʦʥ ʫʨʛʘʩʥʳ ʜʘʨʘʘ) ʦʨʪʦ 

ʟʫʨʛʠʡʛ ʮʫʛʣʫʫʣʘʚ. ʉʫʜʘʣʛʘʘʥʳ ʛʫʨʚʘʥ ʭᴇʥʜʠʡ ʪʫʩ ʙװʨʠʡʥ ʪᴇʣᴇʚʣᴇʩᴇʥ ʥʠʩʣʵʛʠʡʥ 

ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ʥʴ ʪʫʭʘʡʥ ᴇʜʨʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜ, ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʘʘʩ ʭʘʤʘʘʨʘʥ 

ʥʠʩʣʵʛ ʙװʨʠʡʥ ʥʠʡʪ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ 18-23 ʤʠʥʫʪʳʥ ʪʫʨʰ ʜʫʥʜʞʘʘʨ 37 ʛʘ ʙʘʡʚ. 

ʅʅʊ 15 ʢʛ-ʘʘʩ ʙʘʛʘ ʞʠʥʪʵʡ, ʘʛʘʘʨʳʥ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʦʨʯʠʥʜ ʦʨʦʦʛװʡ ʪʫʣ ʩʫʜʘʣʛʘʘ 

ʭʠʡʩʵʥ ʛʘʟʨʫʫʜʘʜ ʜʨʦʥ ʥʠʩʛʵʭʵʜ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨᴇʣ ʰʘʘʨʜʘʛʜʘʘʛװʡ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ 

ʙʠʜ ʩʫʜʘʣʛʘʘʥʜʘʘ ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʨʛʵʥʠʡ ʥʠʩʵʭʠʡʥ 101 ʜװʛʵʵʨ ʜװʨʤʠʡʛ ʤᴇʨʜᴇʞ 

ʘʞʠʣʣʘʩʘʥ. 

ʄʘʥʟʫʰʠʨʳʥ ʘʤʘʥʜ ʙʠʜ 5-ʨ ʩʘʨʜ ʷʚʛʘʥʘʘʨ ʰʫʛʘʤʘʥ ʟʘʤʥʘʣʳʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ, 

ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʙʘʡʛʘʘ ʙװʭ ʥװʭʥʠʡ ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʞ, ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʥʴ (ʠʜʵʚʭʪʵʡ, 

ʠʜʵʚʭʛװʡ) װʥʵʣʵʚ. ʊʦʚʯʭʦʥʜʦʦ ʭʦʸʨ ʭװʥ ʪʘʣʙʘʡʥ ʭʦʸʨ ʪʫʩʜʘʘ ʭʵʩʛʠʡʛ 4 ʤ-ʠʡʥ 

ʟʘʡʪʘʡ ʰʫʛʘʤʘʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʜʘʛʫʫ ʷʚʛʘʥ ʘʣʭʘʞ, Garmin GPSMAPÈ 64sx 

(Garmin Ltd., ʂʘʥʟʘʩ, ɸʅʋ) ʘʰʠʛʣʘʥ ʙװʭ ʥװʭʠʡʛ ʘʥʛʠʣʞ ʙװʨʪʛʵʩʵʥ. ɼʘʨʘʘ ʥʴ ʙʠʜ 
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ʰʫʛʘʤʘʥ ʟʘʤʥʘʣʳʥ ʘʨʛʘʘʨ ʮʫʛʣʫʫʣʩʘʥ ᴇʛᴇʛʜʣװװʜʠʡʛ ʜʨʦʥʳ ʦʨʪʦ ʟʫʨʘʛ ʜʵʵʨʭ 

ᴇʛᴇʛʜᴇʣʪʵʡ ʭʘʨʴʮʫʫʣʘʚ. ʅװʭʥʠʡ ʭʵʣʙʵʨʰʣʵʵʨ ʙװʭ ʥװʭʠʡʛ ʠʜʵʚʭʪʵʡ ʙʘ ʠʜʵʚʭʛװʡ 

ʛʵʞ ʘʥʛʠʣʞ ʙʦʣʥʦ. ʀʜʵʚʭʪʵʡ ʥװʭʥװװʜ ʥʴ ʰʠʥʵʭʵʥ ʤᴇʨ, ʷʣʛʘʜʘʩ ʙװʭʠʡ ʙʘʡʭ ʙʘ 

ʥװʭʥʠʡ ʘʤʩʘʨ ʦʨʯʠʤʜ ʫʨʛʘʤʘʣʞʠʣʪ ʙʘʛʘʪʘʡ ʙʘʨʘʘʥʪʘʥ ʭʘʨʘʛʜʘʞ ʙʘʡʚ. ʀʜʵʚʭʛװʡ 

ʥװʭ ʥʴ ʠʭʵʚʯʣʵʥ ʵʣʩ, ʰʦʨʦʦʛʦʦʨ ʜװװʨʩʵʥ, ʰʠʥʵʭʵʥ ʷʣʛʘʜʘʩ ʭʘʨʘʛʜʘʭʛװʡ, ʭᴇʨʩʥʠʡ 

ʛʘʜʥʘ ʠʯʵʵʥʠʡ ʦʚʦʦʣʛʦ ʙװʭʵʣʜʵʵ ʵʩʚʵʣ ʭʵʩʵʛʯʣʵʥ ʫʨʛʘʤʣʘʘʨ ʙװʨʭʵʛʜʩʵʥ ʙʘʡʜʘʛ. 

ʀʯʵʵ ʥװʭʥװװʜ ʥʴ 1-2 ʦʨʮʪʦʡ ʙᴇʛᴇᴇʜ ʜʫʣʘʘʥʳʛ ʪʦʛʪʤʦʣ ʙʘʡʣʛʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʘʘʩ 

1-3 ʤ-ʠʡʥ ʛװʥʜ ʭʵʜ ʭʵʜʵʥ ʠʯʠʛ ʙװʭʠʡ ʭʵʜʵʥ ʘʨʚʘʥ ʭʦʥʛʠʣʦʦʩ ʙװʨʜʜʵʛ. ʊʘʨʚʘʛʘ 

ʠʯʵʵʥʜ ʦʨʦʭʳʥ ᴇʤʥᴇ ʠʯʵʵʥʠʡ ʥװʭʥʠʡ ʘʤʳʛ ʯʫʣʫʫ, ʭʘʡʨʛʘ, ʭʘʛʜʘʨʩʘʥ ᴇʚʩ ʙʦʣʦʥ 

ʙʫʩʘʜ ʦʨʛʘʥʠʢ ʤʘʪʝʨʠʘʣʪʘʡ ʭʦʣʠʣʜʩʦʥ ʭᴇʨʩᴇᴇʨ ʪʘʛʣʘʞ, 2,5-9,5 ʩʤ ʛװʥʪʵʡ 

"ʪʘʛʣʘʘʩ" װװʩʛʵʜʵʛ. ɿʫʩʘʘʣ ʥװʭ ʥʴ ʠʯʵʵʥʠʡ ʥװʭʥʵʵʩ ʙװʪʮʠʡʥ ʭʫʚʴʜ ʵʥʛʠʡʥ ʙᴇʛᴇᴇʜ 

ʜʫʣʘʘʥ ʭʘʜʛʘʣʘʭ ʯʘʜʚʘʨ ʤʫʫ. ʋʣʠʨʣʳʥ ʯʘʥʘʨʪʘʡ ʵʜʛʵʵʨ ʥװʭʥװװʜ ʥʴ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʵʵ ʙװʨʵʥ ʘʰʠʛʣʘʭ, ʙʵʣʯʠʭ, ʜʘʡʩʥʫʫʜʘʘʩ ʙʠʝʵ ʭʘʤʛʘʘʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ 

10 ʭװʨʪʵʣʭ ʦʨʮʪʦʡ ʙʘʡʜʘʛ. ʂʦʣʦʥʠʡʥ ʟʘʭ ʠʭʵʚʯʣʵʥ 1 ʤ-ʵʵʩ ʠʭʛװʡ ʛװʥʪʵʡ ʙʦʛʠʥʦ 

ʥװʭʥʵʵʩ ʪʦʛʪʜʦʛ ʙᴇʛᴇᴇʜ ʵʥʜ ʪʘʨʚʘʛʘ ʛʵʥʵʪʠʡʥ ʘʶʫʣʳʥ װʝʜ ʦʨʦʛʥʦʥʦ (Adiya, 2007). 
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ʉʋɼɸʃɻɸɸʅʓ תʈ ɼתʅ 
 
ɿװʡʣʠʡʥ ʙʘʷʣʘʛ, ʵʣʙʵʛʰʠʣ, ʪʘʨʭʘʣʪʳʥ ʦʥʮʣʦʛ 

 

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ 2022 ʦʥʜ  72 ʢʘʤʝʨʪ ʥʠʡʪ 186833 ʬʦʪʦ ʟʫʨʘʛ, ʜʫʥʜʞʘʘʨ ʥʵʛ 

ʢʘʤʝʨʪ 2590, ʥʠʡʪ ʘʞʠʣʣʘʩʘʥ ʭʦʥʦʛ 6039, ʜʫʥʜʞʘʘʨ 85 ʭʦʥʦʛ ʘʞʠʣʣʘʩʘʥ, 2023 

ʦʥʜ 72 ʢʘʤʝʨʪ 84232 ʬʦʪʦ ʟʫʨʘʛ, ʜʫʥʜʞʘʘʨ ʥʵʛ ʢʘʤʝʨʪ 1168, ʥʠʡʪ ʘʞʠʣʣʘʩʘʥ 

ʭʦʥʦʛ 5498, ʜʫʥʜʞʘʘʨ 77 ʭʦʥʦʛ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. ʕʥʵ ʭʫʛʘʮʘʘʥʜ ʭᴇʭʪʥʠʡ 18 ʟװʡʣ 

(30808 ʰʠʨʭʵʛ ʟʫʨʘʛ) ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣ (װʭʵʨ, ʘʜʫʫ, ʭʦʥʴ, ʷʤʘʘ, ʩʘʨʣʘʛ), ʭװʥ, 

ʭʦʦʩʦʥ ʟʫʨʘʛ, ʰʫʚʫʫʜʳʛ ʜʦʦʨʭ ʟʫʨʛʠʡʥ ʪʦʦʛʦʦʨ 2022-2023 ʦʥʫʫʜʘʜ ʪʫʩ ʪʫʩ 

ʙװʨʪʛʵʛʜʩʵʥ ʙʘʡʥʘ (1-ʨ ʭװʩʥʵʛʪ). 

ʅʠʡʩʣʵʣ ʭʦʪ ʦʨʯʤʳʥ ʭʦʡʜ ʭʵʩʵʛ ʉʵʣʙʵ ʛʦʣʳʥ ʵʭ (16), ʋʣʠʘʩʪʘʡʥ ʘʤʥʳ ʵʭ (15 ), 

ɹʘʨʫʫʥ, ɿװװʥ ʩʘʣʘʘʥʳ ʵʭʵʥʜ (16) ʭᴇʜᴇʣʛᴇᴇʥ ʤʵʜʨʵʛʯ ʙװʭʠʡ 47 ʘʚʪʦʤʘʪ ʢʘʤʝʨ 

ʙʘʡʨʰʫʫʣʘʥ ʭʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʛ 2023 ʦʥʳ 10 ʩʘʨʘʘʩ 2024 ʦʥʳ 10 ʩʘʨ ʜʫʫʩʪʘʣ 

ʞʠʣʠʡʥ ʪʫʨʰ ʪʘʩʨʘʣʪʛװʡ ʙʘʡʨʰʫʫʣʘʥ 141490 ʟʫʨʛʘʥ ʤʵʜʵʵʣʣʠʡʛ ʮʫʛʣʫʫʣʩʥʘʘʩ 

13974 ʟʫʨʘʛʪ ʘʤʴʪʘʥ ʪʵʤʜʵʛʣʵʛʜʵʞ, 127516 ʟʫʨʘʛʪ ʘʤʴʪʘʥ ʪʵʤʜʵʛʣʵʛʜʵʵʛװʡ ʭʦʦʩʦʥ 

ʜװʨʩ ʙʘʡʚ.  

ɹʦʛʜ ʫʫʣʘʥʜ ʪʘʚʴʩʘʥ ʢʘʤʝʨʫʫʜʘʜ ʩʫʜʘʣʛʘʘʥʳ ʭʫʛʘʮʘʘʥʜ ʥʠʡʪ 18 ʟװʡʣʠʡʥ ʞʠʞʛʵʵʩ 

ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʙʠʝʪʵʡ ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ, ʭʘʨʠʥ ʭʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ ʥʠʡʪ 16 ʟװʡʣ 

ʭᴇʭʪᴇʥ ʘʤʴʪʘʜ ʙװʨʪʛʵʛʜʵʚ.   

1-ʨ ʭװʩʥʵʛʪ. ʍʦʪ ʦʨʯʠʤʜ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʥ ʢʘʤʝʨʫʫʜʘʜ ʙװʨʪʛʵʛʜʩʵʥ ʘʤʴʪʘʜ 

ˉ ɿװʡʣʠʡʥ ʥʵʨ ʃʘʪʠʥ ʥʵʨ ʋʣʠʘʩʪʘʡ ʉʵʣʙʵ ʊʦʣʛʦʡʪ ɹʦʛʜʭʘʥ 
ʫʫʣ 

2023/10-2024/ 8 ʩʘʨ ʭװʨʪʵʣ 2022 2023 

1 ʐʘʨ װʥʵʛ Vulpes vulpes 10   655 757 

2 ʍʷʨʩ װʥʵʛ Vulpes corsac    24 19 

3 ɿʵʨʣʵʛ ʛʘʭʘʡ Sus scrofa 137 67  546 516 

4 ɹʦʨ ʛᴇʨᴇᴇʩ Capreolus 
pygargus 

1907 1152 2262 7236 4656 

5 ʆʡʥ ʙʫʣʛʘ Martes 
zibellina 

48 134 30 2 6 

6 ʍʘʣʠʫʥ ʙʫʛʘ Cervus 
canadensis 

478 392 377 5296 4473 

7 ɹʘʜʘʥʛʘ 
ʭװʜʵʨ 

Moschus 
moschiferus 

163 347    



ʅʀʁʉʃʕʃ ʍʆʊ ʆʈʏʄʓʅ ɿʕʈʃʕɻ ʍЉʍʊʅʀʁ ʕʂʆʃʆɻʀ, ʍɸʄɻɸɸʃɸʃ 

 

 

26 

 

 

8 ʍʘʣʟʜʘʡ 
ʜʦʨʛʦ 

Meles leucurus 
7   13 11 

9 ʐʠʣװװʩ ʤʠʡ Lynx lynx 14 19 14 3  

10 ʅʦʭʦʡ ʟʵʵʭ Gulo gulo 7     

11 ʉʘʘʨʘʣ ʯʦʥʦ Canis lupus 49 15 8 95 95 

12 ɹʘʨʘʘʥ 
ʭʵʨʵʤ 

Sciurus 
vulgaris 

376 1305 57 2031 1477 

13 ʍװʨʵʥ 
ʙʘʘʚʛʘʡ 

Ursus arctos 
23 25    

14 ʄʦʣʮʦʛ 
ʭʘʥʜʛʘʡ 

Alces alces 
 1    

15 ɿʘʤʙʘ ʞʠʨʭ Tamias 
sibiricus 

35 28 15 195 34 

16 ʄʦʥʛʦʣ 
ʪʘʨʚʘʛʘ 

Marmot sibirica 
1   2006 377 

17 ɹʦʨ ʪʫʫʣʘʡ  Lepus tolai 11    11 

18 ʗʥʛʠʨ ʷʤʘʘ Capra sibirica    87 12 

19 ʄʘʥʫʫʣ ʤʠʡ Otocolobus 
manul 

   32 9 

20 ʉʫʫʩʘʨ ʙʫʣʛʘ Martes foina    61 34 

21 ɼʘʛʫʫʨ ʟʘʨʘʘ Mesechinus 
dauuricus 

   17 18 

22 ɸʟʠʡʥ 
ʭʫʣʛʘʥʘ 

Apodemus 
peninsulae 

   4  

 ʅʠʡʪ ʟװʡʣ  16 18 

 ʍװʥ  295 347 187 1120 536 

 ɸʜʫʫ   866 469 124 7716 3551 

 

ʂʘʤʝʨʪ ʙװʨʪʛʵʛʜʩʵʥ ʪᴇʨᴇʣ ʟװʡʣװװʜʠʡʛ ʥʘʨʠʡʚʯʣʘʥ ʘʚʯ װʟʚʵʣ ɹʦʛʜʭʘʥ ʫʫʣ ʙʦʣʦʥ 

ʭʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ ʥʠʡʪʣʵʛ ʪʘʨʭʩʘʥ ʜʘʨʘʘʭ ʘʤʴʪʘʜ ʙʘʡʥʘ. װתʥʜ ʦʡʥ ʪʫʨʫʫʪʥʘʘʩ 

ʟʵʨʣʵʛ ʛʘʭʘʡ, ʭʘʣʠʫʥ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, ʤʘʭʯʜʘʘʩ ʰʠʣװװʩ ʤʠʡ, ʩʘʘʨʘʣ ʯʦʥʦ, ʦʡʥ 

ʙʫʣʛʘ, ʭʘʣʟʜʘʡ ʜʦʨʛʦ, ʰʘʨ װʥʵʛ, ʤʵʨʵʛʯʜʵʵʩ ʙʘʨʘʘʥ ʭʵʨʵʤ, ʟʘʤʙʘ ʞʠʨʭ, ʤʦʥʛʦʣ 

ʪʘʨʚʘʛʘ, ʪʫʫʣʘʡʪʘʡʥʘʘʩ ʯʘʥʜʘʛʘ ʪʫʫʣʘʡ ʪʘʘʨʘʣʜʘʥʘ. ɿᴇʚʭᴇʥ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ 

ʙʘʡʛʘʘ ʦʜʦʦʛʦʦʨ ʙװʨʪʛʵʛʜʩʵʥ ʟװʡʣװװʜ ʛʵʚʵʣ ʷʥʛʠʨ ʷʤʘʘ, ʭʷʨʩ װʥʵʛ,  ʤʘʥʫʫʣ ʤʠʡ, 

ʩʫʫʩʘʨ ʙʫʣʛʘ, ʜʘʛʫʫʨ ʟʘʨʘʘ ʟʵʨʵʛ ʦʡʪ ʙʦʣʦʥ ʫʫʣʘʨʭʘʛ ʪʘʣ ʭʵʵʨʪ ʪʦʭʠʦʣʜʦʭ 

ʟװʡʣװװʜ, ʭʘʨʠʥ ʟᴇʚʭᴇʥ ʭʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʠʡʥ ʦʡʜ ʦʜʦʦʛʦʦʨ ʪʵʤʜʵʛʣʵʩʵʥ ʟװʡʣװװʜʵʜ 

ʙʘʜʘʥʛʘ ʭװʜʵʨ, ʭװʨʵʥ ʙʘʘʚʛʘʡ, ʤʦʣʮʦʛ ʭʘʥʜʛʘʡ, ʥʦʭʦʡ ʟʵʵʭ ʟʵʨʵʛ ʭᴇʚʯ ʪʘʡʛʳʥ 

ʘʤʴʪʘʜ ʙʘʡʥʘ. ʊʫʭʘʡʣʙʘʣ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʪʫʭʘʡʜ ᴇʤʥᴇʜ ʭʵʩʛʵʵʨʵʵ ʪʘʣ ʭʵʵʨʪʵʡ 

ʟʘʣʛʘʭ ʫʯʨʘʘʩ ʪʫʭʘʡʥ ʙװʩʵʵʩ ʘʤʴʪʘʜ ʰʠʣʞʠʥ ʙʘʡʨʰʠʭ ʙʘ ʭʘʨʠʥ ʭʦʪʳʥ  ʥʦʛʦʦʥ ʙװʩ 

ʍʵʥʪʠʡʥ ʥʫʨʫʫʪʘʡ ʟʘʣʛʘʘ ʫʯʠʨ ʦʡʥ ʭᴇʚʯʠʡʥ ʘʤʴʪʘʜ ʰʠʣʞʠʥ ʦʨʞ ʠʨʜʵʛ ʙʦʣʦʭ ʥʴ 
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ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʘʤʴʪʜʳʥ ʟʫʨʛʘʥ ʤʵʜʵʵʣʣʠʡʥ ʪʦʦ 

ʙʫʶʫ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʵʵʨ ʘʚʯ װʟʵʭʵʜ ʟװʡʣ ʘʤʴʪʜʳʥ ɻʟʣʵʭ ʭʫʚʴ ʜʘʨʘʘʭ 

ʙʘʡʜʣʘʘʨ ʙʘʡʥʘ (1-ʨ ʛʨʘʬʠʢ).  

 

1-ʨ ʛʨʘʬʠʢ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʭЊʭʪʥʠʡ ʟϾʡʣ ʘʤʴʪʜʳʥ ʵʟʣʵʭ ʭʫʚʠʡʛ ʜʠʘʛʨʘʤʤ 

ʙʘʡʜʣʘʘʨ ʭʘʨʫʫʣʘʚ.  

ɸʚʪʦʤʘʪ ʢʘʤʝʨʪ ᴇʨʪʩᴇʥ ʥʠʡʪ ʘʤʴʪʜʳʥ ʜʫʥʜ ʙʦʨ ʛᴇʨᴇᴇʩ 45%,  ʭʘʣʠʫʥ ʙʫʛʘ 33%, 

ʙʘʨʘʘʥ ʭʵʨʵʤ, ʤʦʥʛʦʣ ʪʘʨʚʘʛʘ 12%,  ʰʘʨ װʥʵʛ 4%, ʟʵʨʣʵʛ ʛʘʭʘʡ 3%, ʩʘʘʨʘʣ ʯʦʥʦ, 

ʷʥʛʠʨ, ʞʠʨʭ ʪʫʩ ʪʫʩ 10%-ʠʡʛ ʵʟʵʣʞ  ʙʘʡʥʘ. ʐʠʣװװʩ ʤʠʡ ʙʦʛʜ ʭʘʥ ʫʫʣʘʥʜ ʥʵʛ ʣ ʫʜʘʘ 

ʪʵʤʜʵʛʣʵʛʜʩʵʥ ʙʦʣʥʦ (5-ʨ ʟʫʨʘʛ). ʀʭ ʪʵʥʛʵʨʠʡʥ ʘʤʘʥʜ ʰʠʣװװʩ ʤʠʡʥ ʟʘʣʫʫ ʙʦʜʛʘʣʴ 

ʙʘʨʠʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣ ᴇʤʥᴇ 2019 ʦʥʜ ʙװʨʪʛʵʛʜʵʞ ʙʘʡʩʘʥ. ʍʘʣʠʫʥ ʙʫʛʘ, ʟʵʨʣʵʛ 

ʛʘʭʘʡ ʵʣʙʵʛ ʟװʡʣװװʜ ʙᴇʛᴇᴇʜ ʷʥʛʠʨ ʷʤʘʘ ʦʡ ʜʦʪʦʨ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʭʠʡʞ ʊᴇʨ 

ʍʫʨʭʳʥ ʘʤʘʥʜ ʢʘʤʝʨʪ ʙװʨʪʛʵʛʜʵʞ ʙʘʡʚ (7-9-ʨ ʟʫʨʛʫʫʜ). 
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5-ʨ ʟʫʨʘʛ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʰʠʣϾϾʩ ʤʠʡ ʥʵʛ ʣ ʫʜʘʘ ʙϾʨʪʛʵʛʜʵʚ. 

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʵʥʵ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʤʘʥʫʫʣ ʤʠʡ ʘʥʭ ʫʜʘʘ, 2 ʞʠʣʠʡʥ ʪʫʨʰʠʜ  

ʪʘʚʴʩʘʥ ʢʘʤʝʨʫʫʜʘʜ ʙװʨʪʛʵʛʜʩʵʥ ʥʴ ʩʦʥʠʨʭʦʣʪʦʡ װʨ ʜװʥ ʙᴇʛᴇᴇʜ ʜʘʨʘʘʛʠʡʥ ʙװʣʵʛʪ 

ʜʵʣʛʵʨʵʥʛװʡ ᴇʛװװʣʵʭ ʙʦʣʥʦ. ʄʘʥʫʫʣ ʤʠʡ ʙʦʣ ʪʘʣ ʭʵʵʨʪ ʭʘʜ ʘʩʛʘʪʘʡ ʥʘʤ ʫʫʣʩ 

ʙʘʨʘʘʜʘʥ ʞʠʞʠʛ ʤʵʨʵʛʯʜʵʵʨ ʭʦʦʣʣʦʜʦʛ ʙװʨʵʥʭʠʡ ʠʜʵʚʭʪʵʡ ʟװʡʣ ʙʦʣʦʚʯ ʦʡʪ ʥʫʪʘʛʪ 

ʤʦʜʦʥ ʜʫʥʜ ʘʥʭ ʫʜʘʘ ʠʣʨװװʣʵʚ (6-ʨ ʟʫʨʘʛ). 

 

6-ʨ ʟʫʨʘʛ. ʄʘʥʫʫʣ ʤʠʡ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʦʡ ʜʦʪʦʨ ʪʘʘʨʘʣʜʘʥʘ 
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7-ʨ ʟʫʨʘʛ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʭʘʣʠʫʥ ʙʫʛʘ 

 

 

8-ʨ ʟʫʨʘʛ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʟʵʨʣʵʛ ʛʘʭʘʡ 
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9-ʨ ʟʫʨʘʛ. ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʊЊʨ ʍʫʨʭʳʥ ʘʤʘʥʜ ʥ̫ʛʠʨ ʷʤʘʘ 

ʍʦʪʳʥ ʥʦʛʦʦʥ ʙװʩʵʜ ʘʚʪʦʤʘʪ ʢʘʤʝʨʪ ʙװʨʪʛʵʛʜʩʵʥ ʭᴇʭʪʥʠʡ ʟװʡʣ ʘʤʴʪʜʳʥ ʵʣʙʵʛʰʠʣ 

ʜʘʨʘʘʭ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ (2-ʨ ʛʨʘʬʠʢ). 

 

 

2-ʨ ʛʨʘʬʠʢ. ʅʦʛʦʦʥ ʙϾʩʠʡʥ ʦʡʪ ʥʫʪʘʛʪ ʪʘʨʭʩʘʥ ʭЊʭʪЊʥ ʘʤʴʪʜʳʥ 

ʵʣʙʵʛʰʣʠʡʥ ʭʫʚʴ 

˭Ήͪ͡Ή͎ ͎͊ͻ͚͊ 
2%

ˣͦͪ ͎ ͪ ͫ 
54%

͙̆͊ͯͤ͡ ͎͋ͯ͊ 
14%

ˣ͍͎͚͊͊͊ 
1%

ˣ͊ͪ͊͊ͤ 
ͻΉͪΉͣ 
18%

ˣ͎͙͊͒͊ͤ 
ͻ ͒Ήͪ 

8%

˿͊͊ͪ͊͡ ;ͦͤͦ 
1%

˻͚ͤ ͎͋ͯ͊͡ 
2%

ʅʆɻʆʆʅ ɹתʉ
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ʍʦʪʳʥ ʭʦʡʜ ʭʵʩʛʠʡʥ ʊʦʣʛʦʡʪ ɹʘʨʫʫʥ ɿװװʥ ʩʘʣʘʘ, ʅʘʡʨʘʤʜʘʣ ʟʫʩʣʘʥ, ʉʵʣʙʵ ʛʦʣʳʥ 

ʵʭ, ʋʣʠʘʩʪʘʡ ʛʦʣʳʥ ʵʭ ʭʦʡʜ ɹʘʷʥ ʛʦʣ ʦʨʯʤʳʥ ʥʫʪʛʘʘʨ ʥʠʡʪ ʟʫʨʘʛʪ ᴇʨʪʩᴇʥ ʘʤʴʪʜʳʥ 

ʜʫʥʜ ʙʦʨ ʛᴇʨᴇᴇʩ 54%, ʙʘʨʘʘʥ ʭʵʨʵʤ 18%,  ʭʘʣʠʫʥ ʙʫʛʘ 14%, ʙʘʜʘʥʛʘ ʭװʜʵʨ 8%, 

ʟʵʨʣʵʛ ʛʘʭʘʡ 2%, ʦʡʥ ʙʫʣʛʘ 2%, ʩʘʘʨʘʣ ʯʦʥʦ, ʭװʨʵʥ ʙʘʘʚʛʘʡ ʪʫʩ ʪʫʩ 1%-ʛ ʵʟʵʣʞ 

ʙʘʡʥʘ. ʕʜʛʵʵʨ ʟװʡʣװװʜʵʵʩ ʛʘʜʥʘ ʤʦʣʮʦʛ ʭʘʥʜʛʘʡ ʘʥʭ ʫʜʘʘ ʛʘʥʮ ʪʦʭʠʦʣʜʦʣʜ ʉʵʣʙʵ 

ʛʦʣʳʥ ʵʭʵʥʜ ʙװʨʪʛʵʛʜʵʚ (10-ʨ ʟʫʨʘʛ).  

 

10-ʨ ʟʫʨʘʛ. ʉʵʣʙʵ ʛʦʣʳʥ ʵʭʵʥʜ ʤʦʣʮʦʛ ʭʘʥʜʛʘʡ ʢʘʤʝʨʪ ʙϾʨʪʛʵʛʜʵʚ. 

  ʉʵʣʙʵ ʛʦʣʳʥ ʵʭ ʙʦʣʦʥ ʋʣʠʘʩʪʘʡʜ ʪʘʚʠʛʜʩʘʥ ʢʘʤʝʨʫʫʜʘʜ ʄʦʥʛʦʣ ʦʨʥʳ ʘʤʴʪʥʳ 

ʪʫʭʘʡ ʭʫʫʣʴʜ ʥʵʥ ʭʦʚʦʨ ʩʪʘʪʫʩʪʘʡ ʙʘʜʘʥʛʘ ʭװʜʵʨ, ʟʘʩʛʠʡʥ ʪʦʛʪʦʦʣʦʦʨ ʭʦʚʦʨ 

ʘʤʴʪʥʳ ʞʘʛʩʘʘʣʪʘʜ ʦʨʩʦʥ ʭװʨʵʥ ʙʘʘʚʛʘʡ,  ʦʡʥ ʙʫʣʛʘ ʟʵʨʵʛ ʘʤʴʪʘʜ ʙʘʡʨʰʜʘʛ 

ʙʦʣʦʭʳʛ ʘʥʭ ʫʜʘʘ ʵʥʵ ʩʫʜʘʣʛʘʘʛʘʘʨ ʟʫʨʛʠʡʛ ʘʚʯ ʙʘʨʠʤʪʞʫʫʣʘʚ (11-12-ʨ ʟʫʨʛʫʫʜ). 

ɹʘʜʘʥʛʘ ʭװʜʵʨ, ʤʦʣʮʦʛ ʭʘʥʜʛʘʡ, ʥʦʭʦʡ ʟʵʵʭ, ʰʠʣװװʩ ʤʠʡ, ʭʘʣʟʜʘʡ ʜʦʨʛʦ, ʭװʨʵʥ 

ʙʘʘʚʛʘʡ ʘʤʴʪʜʳʥ ʙװʨʪʛʵʛʜʩʵʥ ʙʘʡʨʰʣʫʫʜʳʥ ʟʫʨʛʫʫʜʳʛ ʭʘʚʩʨʘʣʪʘʘʨ ʦʨʫʫʣʘʚ. 

ʊװʛʵʵʤʵʣ ʟװʡʣʠʡʥ ʪᴇʣᴇᴇʣᴇʣ  ʙʦʨ ʛᴇʨᴇᴇʩ, ʯʘʥʜʘʛʘ ʪʫʫʣʘʡ, ʩʘʘʨʘʣ ʯʦʥʦ ʙװʨʪʛʵʛʜʵʞ 

ʙʘʡʚ (15-ʨ ʟʫʨʘʛ).  
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11-ʨ ʟʫʨʘʛ. ʋʣʠʘʩʪʘʡ ʛʦʣʳʥ ʵʭʥʠʡ ʦʡʪ ʥʫʪʘʛʪ ʵʚʰ ʙʘʘʚʛʘʡ ʙʘʤʙʘʨʫʫʰʠʡʥ 

ʭʘʤʪ 

 

12-ʨ ʟʫʨʘʛ. ʉʵʣʙʵ ʛʦʣʳʥ ʵʭʵʥ ʦʡʜ  ʛʠʨʵʛʯʠʥ (ʵʤ ʭװʜʵʨ) ʰʦʚʰʦʦʨʦʡʥ (ʪᴇʣ) ʭʘʤʪ   
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13-ʨ ʟʫʨʘʛ.  ʆʡʥ ʙʫʣʛʘ ɹʘʨʫʫʥ ʩʘʣʘʘʥʳ ʵʭʵʥʜ 

 

14-ʨ ʟʫʨʘʛ. ʅʦʭʦʡ ʟʵʵʭ ʋʣʠʘʩʪʘʡʥ ʵʭʵʥʜ ʙʘʡʨʰʫʫʣʩʘʥ ʢʘʤʝʨʪ ʙϾʨʪʛʵʛʜʵʚ.   
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15-ʨ ʟʫʨʘʛ. ɸ-ɹʘʨʫʫʥ ʩʘʣʘʘʥʜ ʙʦʨ ʛЊʨЊЊʩ, ɹ-ʋʣʠʘʩʪʘʡʥ ʪʘʣʙʘʡʜ ʯʘʥʜʘʛʘ 

ʪʫʫʣʘʡ, ɺ-ʉʵʣʙʠʡʥ ʦʡʜ ʩʘʘʨʘʣ ʯʦʥʦ ʙʠʡ. 

ɸ 

ɹ 

ɺ 
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ʆʡʥ ʪʫʨʫʫʪʘʥ ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣ ʘʤʴʪʜʳʥ ʠʜʵʚʭ, ʦʨʦʥ ʟʘʡʥ ᴇʨʩᴇʣʜᴇᴇʥ 

 

ʆʨʰʠʣ: 

ʍװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ װװʜʵʣʪʵʡ ʙʘʡʛʘʣʠʡʥ ʣʘʥʜʰʘʬʪʳʥ ᴇᴇʨʯʣᴇʣʪ ʥʴ  

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʩʫʜʘʣʛʘʘʥʳ ʛʦʣ ʘʥʭʘʘʨʘʣ ʪʘʪʩʘʘʨ ʠʨʩʵʥ 

(Williams et al., 2020). ʊʫʨʫʫʪʘʥ ʘʤʴʪʘʜ ʪʫʭʘʡʣʙʘʣ ʟʵʨʣʵʛ ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣ 

ʫʨʛʘʤʣʳʥ ʭᴇʜʣᴇʣʟװʡ, ʫʨʛʘʣʪ, ʫʨʛʘʤʘʣʞʠʣʪ, ʪʵʜʛʵʵʨʠʡʥ ʙװʨʵʣʜʵʭװװʥʜ ʥᴇʣᴇᴇʣᴇʭ 

ʟʘʤʘʘʨ ʙʠʦʪʠʢ ʙʦʣʦʥ ʘʙʠʦʪʠʢ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣʞ ʙʘʡʜʘʛ (Bork et al., 2013; Brown 

and Martinsen, 1967; Roberts et al., 2021; Scotter, 1980), ʤᴇʥ ʪװװʥʯʣʵʥ  ʭᴇʨʩ, 

ʘʛʘʘʨʳʥ ʯʘʥʘʨ, ʫʩʥʳ ʥᴇᴇʮᴇʜ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʜᴇʛ (Chenchouni et al., 2025; Donovan 

and Monaghan, 2021; Hooda et al., 2000; Wadud et al., 2024; Zhang et al., 2024). 

ʋʨʛʘʤʘʣʞʠʣʪ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʘʙʠʦʪʠʢ ʙװʨʵʣʜʵʭװװʥ ʭʵʩʵʛʪ ʥᴇʣᴇᴇʣᴇʭʠʡʥ 

ʟʵʨʵʛʮʵʵ ʟʵʨʣʵʛ ʙʦʣʦʥ ʛʵʨʠʡʥ ʪʫʨʫʫʪʘʥ ʘʤʴʪʘʜ ʠʞʠʣ ʘʤʴʜʨʘʭ ʦʨʯʥʳʛ 

ʭʫʚʘʘʣʮʘʭʜʘʘ ʙʠʝ ʙʠʝʪʵʡʛʵʵ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣʜ ʦʨʰʜʦʛ. ɻʵʨʠʡʥ װʭʵʨ 

ʙʵʣʯʵʵʨʣʵʭ ʙʘʡʜʘʣ ʥʴ ʫʫʛʫʫʣ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʧʦʧʫʣʷʮʠʜ ʵʝʨʵʛ ʙʦʣʦʥ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣʜᴇʛ. ʗʣʘʥʛʫʷʘ ʠʜʵʰ  ʪʵʞʵʵʣ ʭʦʤʩʜʦʣʪʦʡ װʝʜ ʥᴇᴇʮʠʡʥ ʪᴇʣᴇᴇʭ ᴇʨʩᴇʣʜᴇᴇʥ 

ʙʦʣ ʟʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣʳʥ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ʭʵʚ ʤʘʷʛ, ʘʤʴʜʨʘʭ 

ʦʨʯʥʳ ʩʦʥʛʦʣʪʦʜ ʥᴇʣᴇᴇʣʥᴇ (Beck and Peek, 2005; Cooper et al., 2008; Hosten et al., 

2007; Scasta et al., 2016; Wallace and Krausman, 1987). װתʥʠʡ ʟʵʨʵʛʮʵʵ, ʟʵʨʣʵʛ 

ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʘʤʴʜʨʘʭ ʦʨʯʠʥʜ ʛʵʨʠʡʥ ʤʘʣ ʙʘʡʭ ʥʴ ʰʫʫʜ ᴇʨʩᴇʣʜᴇᴇʥʜ 

ʭװʨʛʵʭʵʵʩ ʛʘʜʥʘ ʙʵʣʯʵʵʨʣʵʣʪʠʡʛ ʙʦʜʠʪʦʡʛʦʦʨ ʙʫʫʨʫʫʣʘʭ, ʟʘʥ ʪᴇʨʭʠʡʥ ᴇᴇʨʯʣᴇʣʪᴇʜ 

ʦʨʫʫʣʘʭ, ʠʜʵʚʭʠʡʥ ʭʵʚ ʤʘʷʛ ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ ʭװʨʛʵʥʵ (Bissonette and Steinkamp, 

1996; Chaikina and Ruckstuhl, 2006; Horcajada-Sánchez et al., 2019; Perry et al., 

2015; Stewart et al., 2002). ɹʵʣʯʵʵʨʪ ʛʵʨʠʡʥ ʤʘʣ ʙʘʡʨʰʠʭ, ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʥʵʤʵʛʜʵʭ, ʘʤʴʜʨʘʭ ʦʨʯʥʳ ᴇᴇʨʯʣᴇʣʪ ʟʵʨʵʛ ʤʘʣ ʘʞ ʘʭʫʡʪʘʡ ʭʦʣʙʦʦʪʦʡ ᴇᴇʨʯʣᴇʣʪװװʜ 

ʥʴ ʫʫʛʫʫʣ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʟʘʥ ʙʘʡʜʘʣ, ʵʢʦʣʦʛʠʜ ʮʘʘʰʠʜ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ 

(Bork et al., 2013; de Leeuw et al., 2001) ʪᴇʜʠʡʛװʡ ʪʵʜʥʠʡ ʮʘʘʰʜʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ 

ʦʨʰʠʭʫʡʜ  ʩʦʨʠʣʪ ʙʠʡ ʙʦʣʛʦʭ ʵʨʩʜʵʣʪʵʡ (Fuhlendorf and Engle, 2001; Schieltz and 

Rubenstein, 2016). ɿʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʧʦʧʫʣʷʮʠʜ ʤʘʣ ʙʵʣʯʵʵʨʣʵʩʥʵʵʨ 

ʩᴇʨᴇʛ װʨ ʜʘʛʘʚʘʨʪʘʡʛ ʥʦʪʣʦʭ ʭʘʥʛʘʣʪʪʘʡ ʙʘʨʠʤʪʫʫʜ ʙʘʡʜʘʛ ʭʵʜʠʡ ʯ  ʪʦʜʦʨʭʦʡ 

ʭʷʥʘʣʪʪʘʡ ʤʘʣʳʥ ʙʵʣʯʵʵʨʣʵʭ ʥʴ ʟʵʨʣʵʛ ʪʫʨʫʫʪʥʳ ʪʵʞʵʵʣʠʡʥ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ (Anderson and Scherzinger, 1975; Westenskow-Wall et al., 1994). 
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ʊʦʤʦʦʭʦʥ ʘʞ װʡʣʜʚʵʨʠʡʥ ʩʠʩʪʝʤװװʜ ʜʘʚʘʤʛʘʡʣʘʭ ɽʚʨʦʧ, ʍʦʡʜ ɸʤʝʨʠʢʪ ʛʵʨʠʡʥ 

ʤʘʣʳʥ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʛ ʵʨʯʠʤʪʵʡʛʵʵʨ ʩʫʜʘʣʩʘʥ ʙʘʡʭʘʜ 

ʭᴇʛʞʠʞ ʙʫʡ ʙװʩ ʥʫʪʛʠʡʥ ʫʫʛʫʫʣ ʟʵʨʣʵʛ ʘʥ ʘʤʴʪʜʳʥ ʙװʣʛʵʤʜʵʣʜ ʤʘʣ ʘʞ ʘʭʫʡ, 

ʘʥʪʨʦʧʦʛʝʥ ʥᴇʣᴇᴇʣʣʠʡʛ ʩʫʜʣʘʭ ʯʠʛʣʵʣʜ ʙʘʛʘ ʘʥʭʘʘʨʯ ʠʨʩʵʥ. ʕʜʛʵʵʨ ʙװʩ ʥʫʪʘʛʪ 

ʫʣʘʤʞʣʘʣʪ ʤʘʣ ʘʞ ʘʭʫʡ, ʙʘʛʘʭʘʥ ʭʵʤʞʵʵʥʠʡ ʤʘʣʳʥ ʛʘʨʘʣʪʘʡ ʙװʪʵʵʛʜʵʭװװʥ 

 ʡʣʜʚʵʨʣʵʣ ʠʭʵʥʭʜʵʵ ʙʠʦʣʦʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ᴇʚᴇʨʤᴇʮ ʩʦʸʣ, ʵʢʦʣʦʛʠʡʥװ

ʜʠʥʘʤʠʢʪʘʡ ʟʵʨʵʛʮʵʥ ʦʨʰʜʦʛ (Prins, 2000; Soofi et al., 2018). ʆʣʦʥ ʟʫʫʥʳ ʪʫʨʰʠʜ 

ʙʠʡ ʙʦʣʩʦʥ ʥʠʡʛʵʤ-ʵʢʦʣʦʛʠʡʥ ʵʜʛʵʵʨ ʩʠʩʪʝʤ ʥʴ ʫʣʘʤʞʣʘʣʪ ʘʤʴʞʠʨʛʘʘʛ ʜʵʤʞʠʭ, 

ʙʠʦʣʦʛʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʭʘʜʛʘʣʘʭ ʭʦʸʨʳʥ ʥʘʨʠʡʥ ʪʵʥʮʚʵʨʠʡʛ ʠʣʵʨʭʠʡʣʜʵʛ 

(Sharifian et al., 2023). ʆʣʦʥ ʞʠʣʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡʥ ʫʣʘʤʞʣʘʣ ʙʦʣʦʥ ʰʠʥʵʵʨ ʛʘʨʯ 

ʠʨʞ ʙʫʡ ʦʨʯʠʥ װʝʠʡʥ ʵʤʭ ʟʘʤʙʘʨʘʘʛװʡ ʙʘʡʜʣʳʥ ʭʦʦʨʦʥʜʳʥ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʙװʪʵʵʣʜ ʩʫʜʣʘʛʜʘʘʛװʡ ʭʵʚʵʵʨ ʙʘʡʛʘʘ ʥʴ ʠʡʤ ʩʠʩʪʝʤʠʡʛ ʩʫʜʣʘʭʘʜ 

ʥʵʥ ʯʫʭʘʣ ʙʦʣʛʦʞ ʙʘʡʥʘ. 

ɼʵʣʭʠʡʥ ʟʘʨʠʤ ʙװʩ ʥʫʪʘʛʪ ʭװʥ ʪᴇʨᴇʣʭʪʥʠʡ ʩʫʫʨʴʰʣʳʥ װʝʵʩ ʵʭʣʵʥ ʤʘʣ ʘʞ ʘʭʫʡʥ 

ʫʨʪ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʫʣʘʤʞʣʘʣ ʥʴ ʙʘʡʛʘʣʠʡʥ ʵʢʦʩʠʩʪʝʤʪʵʡ ʭʘʤʪ ʟʵʨʵʛʮʵʥ ʭᴇʛʞʠʞ 

ʠʨʩʵʥ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʭᴇʛʞʠʞ ʙʫʡ ʵʜʠʡʥ ʟʘʩʘʛʪʘʡ ʦʨʥʫʫʜ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ʭʫʨʜʘʮʪʘʡ ʭᴇʛʞʠʞ ʙʘʡʛʘʘ ʥʴ ʩʦʨʠʣʪ ʶʤ. ʕʥʵ װʡʣ ʷʚʮʳʥ ʜװʥʜ ʫʣʘʤʞʣʘʣʪ 

ʘʤʴʜʨʘʣʳʥ ʭʵʚ ʤʘʷʛ ʘʣʜʘʛʜʘʭ, ʭʦʪʞʠʣʪ ʠʭʩʵʭ, ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʛ ʭʵʪ ʠʭ ʘʰʠʛʣʘʭ 

ʟʵʨʵʛ ʥʴ ʭʦʡʯ װʝʜʵʵ װʣʜʵʵʭ ʙʘʡʛʘʣʠʡʥ ʵʢʦʩʠʩʪʝʤʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣʜ 

ʟʘʥʘʣʭʠʡʣʞ ʙʦʣʟʦʰʛװʡ ʶʤ (Galvin, 2009). ʗʣʘʥʛʫʷʘ ʤʘʣ ʘʞ ʘʭʫʡ ʭװʥ ʘʤʳʥ ʛʦʣ 

ʦʨʣʦʛʦ ʥʴ ʙʦʣʞ ʠʨʩʵʥ ʄʦʥʛʦʣ ʦʨʥʳ ʭʫʚʴʜ ʦʜʦʦ ʙʵʣʯʵʵʨʪ ʙʫʡ ʤʘʣ ʩװʨʛʠʡʥ ʪʦʦ 

ʦʛʮʦʤ ᴇʩᴇʭ ʥʴ ʘʥʭʘʘʨʘʭ ʘʩʫʫʜʘʣ ʶʤ (1.56 ʩʘʷ ʢʤ2-ʘʘʩ ʜʵʵʰ ʪʘʣʙʘʡʪʘʡ ~3.2 ʩʘʷ 

ʭװʥʜ ~80 ʩʘʷ ʪʦʣʛʦʡ) (ʈʵʛʜʵʣ ʥʘʨ, 2012). ʆʥ ʮʘʛʠʡʥ ʪʫʨʰʠʜ ʙʠʡ ʙʦʣʩʦʥ ʥʘʨʠʡʥ 

ʪʵʥʮʚʵʨʪ ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʭ, ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʵʢʦʩʠʩʪʝʤʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʞ 

ʙʦʣʟʦʰʛװʡ (ɻʘʥʭʫʷʛ ʥʘʨ, 2021), ʷʣʘʥʛʫʷʘ ʤʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡ ʥʵʤʵʛʜʵʞ, ᴇʥʜᴇʨ 

 ʣʯʠʡʥװװʡʣʠʡʛ ʜʵʤʞʠʭ ʟʦʨʠʣʛʦʪʦʡ ʩװʥʣɻʛʵʵʪʵʡ, ʭʦʚʦʨʜʩʦʥ ʙʠʦʣʦʛʠʡʥ ʪᴇʨᴇʣ ʟװ

"ʙʘʡʛʘʣʠʡʥ" ʙװʩ ʥʫʪʛʠʡʛ ʙʵʣʯʵʵʨʪ ʘʰʠʛʣʘʭ ʙʦʣʩʦʥ (Hibert et al., 2010; Prins, 2000; 

Soofi et al., 2018). ʕʜʛʵʵʨ ʥᴇʭʮᴇʣʜ ʤʘʣ ʩװʨʛʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʦʨʦʥ ʥʫʪʛʠʡʥ 

ʙʵʣʯʵʵʨʠʡʥ ʜʘʜʘʣ, ʫʣʠʨʣʳʥ ʯʘʥʘʨʪʘʡ ʥװװʜʵʣ, ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ ʦʡʨ ʦʨʯʤʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙᴇʛᴇᴇʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʙװʪʵʵʣʜ ʙʘʛʘ 

ʩʫʜʣʘʛʜʩʘʥ ʭʵʚʵʵʨ ʙʘʡʥʘ. 
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ʕʥʵ ʩʫʜʘʣʛʘʘʥʜ ʙʠʜ ʫʣʘʤʞʣʘʣʪ ʤʘʣ ʘʞ ʘʭʫʡ, ʦʨʯʠʥ ʮʘʛʪ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʜʘʨʘʤʪʘʡ ʭʘʨʠʣʮʘʥ װʡʣʜʵʣʜ ʦʨʰʠʞ ʙʫʡ  ʄʦʥʛʦʣ ʫʣʩʳʥ ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʪʘʡ 

ʛʘʟʘʨ ʥʫʪʘʛʪ (ɸʜʲʷʘʩװʨʵʥ, 1997; ʄʷʛʤʘʨʩװʨʵʥ, 2000) ʙʦʨ ʛᴇʨᴇᴇʩ (Capreolus 

pygargus), ʭʘʣʠʫʥ ʙʫʛʘ (Cervus canadensis), ʟʵʨʣʵʛ ʛʘʭʘʡ (Sus scrofa) ʟʵʨʵʛ 

ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʦʨʦʥ ʟʘʡ, ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʠʜʵʚʭ ʭʵʤʥʵʣʜ ʯᴇʣᴇᴇʪʵʡ ʭʵʨʵʥ 

ʥװװʜʵʣʣʵʭ ʤʘʣ, ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʣʣʠʡʛ ʩʫʜʣʘʚ.  

 ʥװʨ ʜת

ʍʘʣʠʫʥ ʙʫʛʘ 2022 ʦʥʜ 35 ʩʫʜʘʣʛʘʘʥʳ ʩʫʫʨʠʥʜ (ʪʦʭʠʦʣʜʦʮ = 0.97), 2023 ʦʥʜ 34-ʪ 

(ʪʦʭʠʦʣʜʦʮ = 0.94) ʠʣʵʨʩʵʥ. ɹʦʨ ʛᴇʨᴇᴇʩ 2022, 2023 ʦʥʫʫʜʘʜ ʩʫʜʘʣʛʘʘʥʳ ʙװʭ 

ʩʫʫʨʠʥʜ  ʠʣʵʨʩʵʥ (ʪʦʭʠʦʣʜʦʮ = 1). ɿʵʨʣʵʛ ʛʘʭʘʡʛ 2022 ʦʥʜ 30 ʩʫʜʘʣʛʘʘʥʳ ʩʫʫʨʠʥʜ 

(ʪʦʭʠʦʣʜʦʮ = 0.83), 2023 ʦʥʜ 31 (ʪʦʭʠʦʣʜʦʮ = 0.86) ʠʣʨװװʣʩʵʥ. ɻʵʨʠʡʥ ʤʘʣ 2022 

ʦʥʜ 27 (ʪʦʭʠʦʣʜʦʮ= 0.75), 2023 ʦʥʜ 23 (ʪʦʭʠʦʣʜʦʮ = 0.64) ʩʫʜʘʣʛʘʘʥʳ ʩʫʫʨʠʥʜ 

ʪʦʭʠʦʣʜʩʦʥ,  ʷʤʘʘ, ʭʦʥʴ 2022 ʦʥʜ ʩʫʜʘʣʛʘʘʥʳ ʥʵʛ ʣ ʪʘʣʙʘʡʜ ʛʘʥʮ ʫʜʘʘ 

ʪʦʭʠʦʣʜʩʦʥ. ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʭʘʣʠʫʥ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, ʟʵʨʣʵʛ ʛʘʭʘʡ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ 

ʥʴ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʤʘʣ ʪʘʨʭʩʘʥ ʙʘʡʜʘʣ ʥᴇʣᴇᴇʣᴇʭʛװʡ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʍʘʣʠʫʥ ʙʫʛʘ (4,797 ʜװʨʩ ʙʠʯʣʵʛ) ʙʦʣʦʥ ʙʦʨ ʛᴇʨᴇᴇʩ (8,295 ʜװʨʩ ʙʠʯʣʵʛ) ʭʦʸʫʣʘʘ 

ʙװʨʵʥʭʠʡʥ ʠʜʵʚʭʪʵʡ, װװʨʠʡʥ ʛʵʛʵʵ ʦʨʦʭ ʙʦʣʦʥ װʜʰʠʡʥ ʙװʨʠʡʜ  ʭʘʤʛʠʡʥ ʠʜʵʚʭʪʵʡ 

ʙʘʡʚ. ɿʵʨʣʵʛ ʛʘʭʘʡ (536 ʜװʨʩ ʙʠʯʣʵʛ) ʰᴇʥʠʡʥ ʮʘʛʘʘʨ ʠʜʵʚʭʵʞʜʵʛ. ɻʵʨʠʡʥ ʤʘʣ 

ᴇʜʨʠʡʥ ʪʫʨʰ  ʠʜʵʚʭʪʵʡ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ װʭʵʨ (879 ʜװʨʩ ʙʠʯʣʵʛ) ᴇʜʨʠʡʥ ʜʫʥʜ װʝʜ 

ʠʜʵʚʭʞʠʣ ʙʫʫʨʯ, ʘʜʫʫ (1,799 ʙʠʯʣʵʛ) װװʨ ʮʘʡʭʘʘʩ ʰᴇʥʠʡʥ ʵʭʥʠʡ ʮʘʛ ʭװʨʪʵʣ 

ʠʜʵʚʭʪʵʡ ʙʘʡʚ. ʍװʤװװʩ (921 ʜװʨʩ ʙʠʯʣʵʛ) ᴇʜʨʠʡʥ ʪʫʨʰ ʫʫʣʘʥʜ ʠʜʵʚʭʪʵʡ ʙʘʡʩʘʥ 

ʙᴇʛᴇᴇʜ װʜʵʵʩ ʭʦʡʰ ʠʜ ʠʜʵʚʭʪʵʡ ʙʘʡʩʘʥ (3-ʨ ʛʨʘʬʠʢ). 

ʍʘʣʠʫʥ ʙʫʛʘ ʥʴ ʠʜʵʚʭʠʡʥ ʭʫʚʴʜ ʘʜʫʫʪʘʡ ʭʘʤʛʠʡʥ ʠʭ, װʭʵʨ ʙʦʣʦʥ ʭװʤװװʩʪʵʡ 

ʠʜʵʚʭʠʡʥ ʜʫʥʜ ʟʵʨʵʛ ʜʘʚʭʮʘʣʪʘʡ ʙʘʡʚ. ɹʦʨ ʛᴇʨᴇᴇʩ ʤᴇʥ ʠʜʵʚʭʠʡʥ ʭʫʚʴʜ ʘʜʫʫʪʘʡ 

ʜʘʚʭʮʘʣ ʠʭ, װʭʵʨ ʙʦʣʦʥ ʭװʥʪʵʡ ʜʫʥʜ ʟʵʨʵʛ ʜʘʚʭʮʘʣʪʘʡ ʙʘʡʚ. ɿʵʨʣʵʛ ʛʘʭʘʡ ʥʴ 

ʘʜʫʫʪʘʡ ʜʫʥʜ ʟʵʨʵʛ ʜʘʚʭʮʘʞ, װʭʵʨ ʙʦʣʦʥ ʭװʥʪʵʡ ʙʘʛʘ ʜʘʚʭʮʘʞ ʙʘʡʚ (3-ʨ ʛʨʘʬʠʢ). 

ɿװʡʣʠʡʥ ʭʦʩʣʦʣʫʫʜʳʥ  ʭʦʦʨʦʥʜ ʠʜʵʚʭʠʡʥ ʭʵʚ ʤʘʷʛʘʘʨʘʘ ʙװʛʜ ʷʣʛʘʘʪʘʡ  ʥʴ 

ʤʵʜʵʛʜʵʭװʡʮ ʙʘʡʚ (p <0.0001). 
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3-ʨ ʛʨʘʬʠʢ. ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʟʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʙʦʣʦʥ ʛʵʨʠʡʥ ʤʘʣ ʘʤʴʪʜʳʥ, 

ʭϾʤϾϾʩʠʡʥ Њʜʨʠʡʥ ʠʜʵʚʭʠʡʥ ʭʵʚ ʤʘʷʛʠʡʥ ʜʘʚʭʮʘʣ. ɿϾʡʣʠʡʥ ʭʦʩʣʦʣʫʫʜʳʥ 

ʠʜʵʚʭʪʵʡ ʙʘʡʭ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʜʘʚʭʮʘʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ (æ) ʥʴ ʛʨʘʬʠʢ ʪʫʩ 

ʙϾʨʠʡʥ ʠʣʵʨʭʠʡʣʵʛʜʩʵʥ ʠʜʵʚʭʠʡʛ  ʪʦʦʮʦʦʣʩʦʥ ʤʘʛʘʜʣʘʣʳʥ ʤʫʨʫʡʛʘʘʩ ʜʦʦʛʫʫʨ 

ʙʘʡʭ ʭʘʤʛʠʡʥ ʙʘʛʘ ʪʘʣʙʘʡʛ ʩʘʘʨʘʣ ЊʥʛЊЊʨ  ʠʣʵʨʭʠʡʣʵʚ. ʄʘʨʜʠʘ-ʋʦʪʩʦʥ-

ɺʠʣʝʨʠʡʥ ʥʵʛʵʥ ʪЊʨʣʠʡʥ ʙʘʡʜʣʳʥ ʪʝʩʪ ʜʵʵʨ Ͼʥʜʵʩʣʵʥ ʦʜ*-ʦʦʨ ʠʜʵʚʭʠʡʥ ʭʵʚ 

ʤʘʷʛʠʡʥ ʤʵʜʵʛʜʵʭϾʡʮ ʷʣʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 

ɹʦʨ ʛᴇʨᴇᴇʩ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʠʡʥ ʠʥʜʝʢʩʵʵʨ (RAI) ʭʘʤʛʠʡʥ ʵʣʙʵʛ (RAI: 0.44 Ñ 

0.18), ʜʘʨʘʘ ʥʴ ʭʘʣʠʫʥ ʙʫʛʘ (0.25 Ñ 0.20), ʘʜʫʫ (0.10 Ñ 0.13) (ʙװʛʜ p < 0.05) ʙʘʡʩʘʥ. 

 ʭʵʨ (0.05 Ñ 0.12) ʙʦʣʦʥ ʟʵʨʣʵʛ ʛʘʭʘʡ (0.05 Ñ 0.05) ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʠʡʥת

ʠʥʜʝʢʩʵʵʨ ʭʘʤʛʠʡʥ ʙʘʛʘ ʦʡʨʦʣʮʦʦ ʫʪʛʘʪʘʡ (p = 0.94) ʙʘʡʚ. 

 ʣʵʣʪ ʙʫʫʨʘʭʘʜװװʟװ ʣʵʣʪ ʥʴ ʙʫʛʳʥ ʵʣʙʵʛʰʣʠʡʥװװʟװ ʭʨʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʠʡʥת

(-0.70 ± 0.19, t = -3.71, p = 0.0004) ʥᴇʣᴇᴇʣʩᴇʥ ʙʦʣ ʘʜʫʫʥʳ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʠʣ ʥʴ 

ʙʫʛʳʥ ʵʣʙʵʛʰʣʠʡʥ װʟװװʣʵʣʪ (1.33 Ñ 0.19, t = 6.87, p < 0.0001) ᴇʥʜᴇʨ ʙʘʡʭ,  ʤᴇʥ ʙʦʨ 
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ʛᴇʨᴇᴇʩ (0.54 Ñ 0.26, t = 2.07, p = 0.04) ʵʝʨʵʛ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʚ. ʍװʤװװʩ ʭʘʨʴʮʘʥʛʫʡ 

ʵʣʙʵʛʰʠʣ ʦʣʰʨʦʭ ʪʫʩʘʤ ʙʦʨ ʛᴇʨᴇᴇʩʥʠʡ ʵʣʙʵʛʰʠʣ (-0.21 ± 0.08, t = -2.71, p = 0.009) 

ʙʫʫʨʯ ʙʘʡʚ. ʊʫʭʘʡʥ ʦʨʯʠʥʜ ʙʫʡ װʭʵʨ, ʘʜʫʫ, ʭװʤװװʩʠʡʥ ʵʣʙʵʛʰʣʠʡʥ װʟװװʣʵʣʪ ʟʵʨʣʵʛ 

ʛʘʭʘʡʜ ʥᴇʣᴇᴇʣᴇᴇʛװʡ (ʙװʛʜ p > 0.05) (4-ʨ ʛʨʘʬʠʢ). ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ 

ʟװʡʣװװʜʠʡʥ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʣʠʡʥ װʟװװʣʵʣʪװװʜʠʡʥ  2022-2023 ʦʥʳ ʫʪʛʫʫʜʳʥ 

ʭʦʦʨʦʥʜ ʷʤʘʨ ʯ ʷʣʛʘʘ ʘʞʠʛʣʘʛʜʘʘʛװʡ (ʙװʛʜ p > 0.05). 

 

4-ʨ ʛʨʘʬʠʢ. ɿʵʨʣʵʛ ʪʫʨʫʫʪʘʥ (ʭʘʣʠʫʥ ʙʫʛʘ, ʙʦʨ ʛЊʨЊЊʩ, ʟʵʨʣʵʛ ʛʘʭʘʡ) ʙʦʣʦʥ 

Ͼʭʵʨ (ʘ), ʘʜʫʫ (ʙ), ʭϾʤϾϾʩʠʡʥ (ʚ) ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛ ʙʘʡʜʣʳʥ ʠʥʜʝʢʩ (RAI) 

ʭʦʦʨʦʥʜʳʥ ʰʫʛʘʤʘʥ ʨʝʛʨʝʩʩ. ʆʜ ʪʵʤʜʵʛ ʥʴ ʩʪʘʪʠʩʪʠʢʠʡʥ ʘʯ ʭʦʣʙʦʛʜʣʳʛ 

ʠʣʪʛʵʥʵ (p <0.05) 

ʍʵʣʵʣʮϾϾʣʵʛ 

ʄʦʥʛʦʣ ʦʨʦʥʜ 14 ʟװʡʣʠʡʥ ʟʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʘʜ ʪʘʨʭʩʘʥ ʙʘʡʜʛʘʘʩ 13 ʥʴ ʙװʩ 

ʥʫʪʛʠʡʥ ʘʶʫʣ ʵʨʩʜʵʣʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʟװʡʣʠʡʥ ʭʫʚʴʜ 

ʭʘʤʛʠʡʥ ʥʠʡʪʣʵʛ ʘʶʫʣ ʟʘʥʘʣʭʠʡʣʣʠʡʥ ʥʵʛ ʙʦʣ ʙʵʣʯʵʵʨʠʡʥ ʥᴇᴇʮʠʡʥ ʪᴇʣᴇᴇʭ 

ᴇʨʩᴇʣʜᴇᴇʥʠʡ ʰʘʣʪʛʘʘʥ ʙʦʣʩʦʥ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʫʡ ʤʘʣʳʥ ʪʦʦ ʶʤ (Clark and 

Munkhbat, 2006). ʄʦʥʛʦʣ ʫʣʩʳʥ ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʘʡ ʛʘʟʨʳʥ ʩװʣʞʵʵʥʜ ʥʠʡʪ 

ʥʫʪʛʠʡʥ 21 ʭʫʚʴ, ʪʵʨ ʜʫʥʜʘʘ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʟʵʨʛʵʣʵʣʜ ʙʫʡ ɹʦʛʜʭʘʥ ʫʫʣ ʥʴ 

ʭʘʤʛʘʘʣʣʳʥ ʭʘʤʛʠʡʥ ʠʭ ʟʵʨʵʛʣʵʣʜ ʙʘʡʭ ʸʩʪʦʡ (Wingard and Odgerel, 2001) ɻʵʩʵʥ 

ʭʵʜʠʡ ʯ ʭᴇʨᴇʥʛᴇ ʤᴇʥʛᴇ ʜʫʪʤʘʛ ʙʘʡʜʣʘʘʩ ʙʦʣʞ  ʙʘʡʛʘʣʴ ʦʨʯʥʳ ᴇʥʜᴇʨ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʘʟʨʫʫʜʘʜ ʭװʥʠʡ װʡʣ ʘʞʠʣʣʘʛʘʘ ʜʘʨʘʤʪ ʪʫʣʛʘʨʩʘʘʨ ʙʘʡʥʘ.  

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʛʵʨʠʡʥ ʤʘʣ, ʷʣʘʥʛʫʷʘ ʘʜʫʫ ʠʭ ʙʘʡʨʰʠʭ ʙᴇʛᴇᴇʜ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, 

ʟʵʨʣʵʛ ʛʘʭʘʡ ʟʵʨʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʘʜʪʘʡ ʟʵʨʵʛʮʵʥ ʦʨʰʠʞ ʙʘʡʥʘ (16-ʨ ʟʫʨʘʛ). 

ʊװװʥʯʣʵʥ ʋʣʘʘʥʙʘʘʪʘʨ, ɿʫʫʥʤʦʜ ʭʦʪʪʦʡ ʦʡʨʭʦʥ ʪʫʣ ʫʫʣʘʥʜ ʘʤʨʘʣʪ ʟʫʛʘʘʣʛʘ, 
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ʞʠʣʠʡʥ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʜ ʤʦʜ ʙʵʣʪʛʵʭ, ʙʘʡʛʘʣʠʡʥ ʙʘʷʣʘʛ ʪװװʭ ʟʦʨʠʣʛʦʪʦʡ 

ʭװʤװװʩ ʟʦʨʯʩʦʥʦʦʨ ʟʵʨʣʵʛ ʘʥ ʘʤʴʪʘʜ ʘʤʴʜʨʘʭ ʦʨʯʥʦʦ ʭװʤװװʩʪ ʘʣʜʘʞ, ʷʣʘʥʛʫʷʘ 

ʭʘʚʘʨ, ʟʫʥʳ ʫʣʠʨʘʣʜ װʜʵʵʩ ʭʦʡʰʠʭ ʮʘʛʪ ʭװʤװװʩʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʭʘʤʛʠʡʥ ʠʭ 

ʙʘʡʥʘ. ʋʫʣʘʥʜ ʛʘʣʪ ʟʵʚʩʵʛ ʘʚʯ ʷʚʩʘʥ ʪʦʭʠʦʣʜʦʣʪʦʡ ʥʵʛ ʫʜʘʘ ʪʘʘʨʩʘʥ ʥʴ ʭʫʫʣʴ ʙʫʩ 

ʘʥ ʘʛʥʘʞ ʙʦʣʟʦʰʛװʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

ɿʵʨʣʵʛ ʙʦʣʦʥ ʛʵʨʠʡʥ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʭʦʦʨʦʥʜ ᴇʨʩᴇʣʜᴇᴇʥ ʙʠʡ ʙʦʣʦʭ ʥʴ ʘʤʴʜʨʘʭ 

ʦʨʯʥʳ ʜʘʚʭʮʘʣ, ʟʵʨʵʛʮʵʥ ʙʫʡ ʥʫʪʘʛʪ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ʜʘʚʭʮʘʣ, ʤᴇʥ ʪʵʞʵʵʣʠʡʥ 

ʥᴇᴇʮ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʘʡʜʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡ (de Boer and Prins, 1990). ɹʦʛʜʭʘʥ 

ʫʫʣʘʥʜ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ, ʟʵʨʣʵʛ ʛʘʭʘʡ ᴇʨʛᴇʥ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʛʘʘʛ װʟʚʵʣ ʪʫʩ ʥʫʪʘʛʪ 

ʙʫʡ ʛʵʨʠʡʥ ʤʘʣ, ʭװʥ ʥʴ ʤʘʢʨʦ-ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʪװʚʰʠʥʜ ʦʨʦʥ ʟʘʡʥ ʭʫʚʘʘʛʜʘʣ װװʩʛʵʭ 

ʰʘʣʪʛʘʘʥ ʙʦʣʦʦʛװʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʕʥʵ ʫʫʣʘʥʜ (ɼʫʣʘʤʮʵʨʵʥ, 1967) ᴇʤʥᴇ ʥʴ 

ʤʵʜʵʵʣʩʥʵʵʨ ʙʦʨ ʛᴇʨᴇᴇʩ ʭʘʤʛʠʡʥ ʵʣʙʵʛ ʙʘʡʩʘʥ ʙʦʣ ʭʘʣʠʫʥ ʙʫʛʘ ʥʴ ʤʘʣ, ʟʵʨʣʵʛ 

ʛʘʭʘʡʥʘʘʩ ʠʣװװ ʵʣʙʵʛ ʙʘʡʞʵʵ. ʍʘʣʠʫʥ ʙʫʛʘ 2004 ʦʥʳ ʫʣʩʳʥ ʪʦʦʣʣʦʛʦʦʨ 

ʧʦʧʫʣʷʮʠʡʥ ʭʵʤʞʵʵ 92%-ʘʘʨ ʙʫʫʨʯ, ʦʨʦʥ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʥʵʥ ʭʦʚʦʨʜʩʦʥ 

ʘʥʛʠʣʘʣʜ ʙʘʛʪʩʘʥ (Zahler et al., 2004). ʉʫʜʘʣʛʘʘ ʷʚʫʫʣʩʘʥ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ  ʙʫʛʳʥ 

ʪʦʦ 2000-3000 ʭװʨʯ ʙʘʡʩʘʥ (ʥʷʛʪh ʠʣ: 0,055 ʙʦʜʛʘʣʴ ʛʘ-1) (ɼʫʣʘʤʮʵʨʵʥ, 1967),  ʙʦʨ 

ʛᴇʨᴇᴇʩʥʠʡ ʪʦʦ ʯ ʠʭ ʙʘʡʩʘʥ ʪʫʭʘʡ ʪʵʤʜʵʛʣʵʣ ʙʘʡʜʘʛ (Kozlov, 1924). ʉװװʣʜ ʭʠʡʛʜʩʵʥ 

ʤʦʥʛʦʣ ʦʨʥʳ ʭʘʣʠʫʥ ʙʫʛʳʥ ʪʦʦʣʣʦʛʦ װʥʵʣʛʵʵʛʵʵʨ 1 ʢʤ2-ʜ 0,28 ʙʦʜʛʘʣʴ ʥʷʛʪʰʠʣʪʘʡ, 

ʙʫʛʳʥ ʧʦʧʫʣʷʮ ᴇʩᴇʞ ʙʘʡʛʘʘ ʪʫʭʘʡ ʪʘʡʣʘʥ ʙʠʡ (ʉʘʤ̡̫ ʘ ʥʘʨ, 2022).  

ʊʍɻʅ-ʪ ʛʵʨʠʡʥ װʭʵʨ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʥʴ ʟʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʘʜ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʞ, 

ʠʜʵʰ ʪʵʞʵʵʣʠʡʛ ʭʷʟʛʘʘʨʣʘʭʘʘʩ ʛʘʜʥʘ ʟʘʥ ʪᴇʨʭʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʞ, ʭʦʦʣ ʪʵʞʵʵʣ 

ʭʘʡʭ ʮʘʛ ʭʫʛʘʮʘʘʛ ʙʘʛʘʩʛʘʞ ʙʘʡʜʘʛ. ɿʵʨʣʵʛ ʪʫʨʫʫʪʥʳ ʟװʡʣ ʙװʨ ᴇᴇʨʩʜʠʡʥ ʵʢʦʣʦʛʠʡʥ 

ʦʥʮʣʦʛʪʦʡ ʙᴇʛᴇᴇʜ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ ʛʵʛʵʵ ʦʨʦʭ ʙʦʣʦʥ װʜʰʠʡʥ ʙװʨʠʡʜ ʠʣװװ ʠʜʵʚʭʪʵʡ 

ʙʘʡʜʘʛ ʙʦʣ ʟʵʨʣʵʛ ʛʘʭʘʡ ʰᴇʥʠʡʥ ʮʘʛʘʘʨ ʠʣװװ ʠʜʵʚʭʪʵʡ ʙʘʡʜʘʛ (Bonnot et al., 2020; 

Mori et al., 2021, 2020; Russo et al., 1997; Wang et al., 2024). ɿʵʨʣʵʛ ʪʫʨʫʫʪʘʥ 

ʘʤʴʪʜʳʥ ʠʜʵʚʭʪʵʡ װʭʵʨ ʙʦʣʦʥ ʭװʤװװʩʠʡʥ ʠʜʵʚʭʠʡʥ ʜʘʚʭʮʘʣ ʜʫʥʜ ʟʵʨʵʛ (ʙʫʛʘ, ʙʦʨ 

ʛᴇʨᴇᴇʩ) ʵʩʚʵʣ ʭʦʚʦʨʭʦʥ (ʟʵʨʣʵʛ ʛʘʭʘʡ) ʙʘʡʛʘʘ ʥʴ ʵʜʛʵʵʨ ʟװʡʣװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ 

ʜʘʤ ᴇʨʩᴇʣʜᴇᴇʥ ʙʘʛʘʩʘʞ, ʟʵʨʵʛʮʵʥ ʦʨʰʠʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʜʵʛ (Wang et al., 

2024). ʄʫʣ ʙʫʛʘ (Loft et al., 1993), ʚʘʧʠʪʠ ʙʫʛʘ (Stewart et al., 2002), ʭʘʣʠʫʥ ʙʫʛʘ 

(C. elaphus) (Mattiello et al., 2002) ʥʴ ʪʫʭʘʡʥ ʛʘʟʘʨʪ ʛʵʨʠʡʥ װʭʵʨ ʙʘʡʭ װʝʜ ʟʘʡʣʩʭʠʡʭ 

ʵʩʚʵʣ, ʘʤʴʜʨʘʭ ʦʨʯʥʳʛ ʪװʨ ʭʫʚʘʘʥ ʘʰʠʛʣʘʭ ʟʘʥ ʪᴇʨʭ װʟװװʣʜʵʛ. ɹװʭ ʟװʡʣװװʜ ʛʵʨʠʡʥ 
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ʘʜʫʫʪʘʡ ᴇʜʨʠʡʥ ʪʫʨʰ ʠʜʵʚʭʠʡʥ ʜʘʚʭʮʘʣʪʘʡ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʰᴇʥʠʡʥ ʮʘʛʘʘʨ ʠʜʵʚʭ 

ʙʫʫʨʯʵʵ. 

ʎʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʜʫʥʜ ʟʵʨʛʠʡʥ ʜʘʚʭʮʘʣʪʘʡ ʭʵʜʠʡ ʯ װʭʵʨ ʙʘʡʛʘʘ װʝʜ ʟʵʨʣʵʛ 

ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛʰʠʣ ʝʨᴇʥʭʠʡʜᴇᴇ ʙʫʫʨʯ, ʵʥʵ ʥʴ ʙʫʛʳʥ 

ʵʣʙʵʛʰʠʣʜ ʠʣװװ ʭװʯʪʵʡ ʥᴇʣᴇᴇʣʞ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ. ʍʦʡʜ ɸʤʝʨʠʢʪ ʭʠʡʩʵʥ ʭʵʜ 

ʭʵʜʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ װʭʵʨ ʥʴ  ʙʫʛʘʪʘʡ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ᴇʥʜᴇʨ ʜʘʚʭʮʘʣʪʘʡ, ʄʫʣ ʙʫʛʘ 

(Odocoileus hemionus) ʙʦʣʦʥ ʮʘʛʘʘʥ ʩװװʣʪ ʙʫʛʘʪʘʡ (Chaikina and Ruckstuhl, 2006) 

ʘʨʘʡ ʙʘʛʘ ʜʘʚʭʮʘʣʪʘʡ ʙʘʡʩʘʥ. ʍʘʣʠʫʥ ʙʫʛʘ ʙʦʣʦʥ װʭʵʨ ʥʴ ᴇʚʩʣᴇʛ ʫʨʛʘʤʣʘʘʨ 

ʠʜʵʵʰʣʵʭ ʙʘ ʙʫʛʘ ʥʴ װʭʨʠʡʛ ʙʦʜʚʦʣ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ʩʦʥʛʦʣʪ ʠʣװװ ᴇʨʛᴇʥ ʭװʨʵʵʥʜ 

ʙʘʡʜʘʛ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʙʫʛʘ ʥʴ ʠʭʵʚʯʣʵʥ ᴇʚʩ, ʙʫʪʣʘʛ ʫʨʛʘʤʣʳʛ  ʠʣװװ ʠʜʵʭ, ʠʣװװ ʩʘʡʥ 

ʯʘʥʘʨʳʥ ʫʨʛʘʤʣʳʛ ʩʦʥʛʦʥ ʠʜʵʭʵʜ ʟʦʭʠʦʣʜʩʦʥ ʙʘʡʭʘʜ, װʭʵʨ ʥʴ ʯʘʥʘʨ ʤʫʫʪʘʡ 

ᴇʚʩʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʥ ʰʠʥʛʵʵʭ ʯʘʜʚʘʨ ʩʘʡʪʘʡ ʙʘʡʜʘʛ (Chaikina and Ruckstuhl, 

 ʣʞ ʙʘʡʛʘʘʛװװʟװ ʠʭ ʥᴇʣᴇᴇ װװʭʵʨ ʠʣװ ʛʵʵʨ ɹʦʛʜʭʘʥ ʫʫʣʳʥ ʙʫʛʳʥ ʧʦʧʫʣʷʮʠʜװת .(2006

ʪʘʡʣʙʘʨʣʘʞ ʙʦʣʦʭ ʶʤ. ɹʦʛʜʭʘʥ ʫʫʣ, ʙʦʣʦʥ ʙʫʩʘʜ ʫʫʣʘʥʜ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩʥʠʡ 

ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ ʭʦʜʦʦʜʥʳ ʘʛʫʫʣʘʤʞʘʘʨ ʟʘʜʣʘʥ װʟʵʭʵʜ ʙʫʛʘ װʝʪʵʥ 

ʫʨʛʘʤʣʳʛ, ʙʦʨ ʛᴇʨᴇᴇʩ ᴇʚʩʣᴇʛ ʫʨʛʘʤʣʳʛ ʠʣװװʪʵʡ ʩʦʥʛʦʭ ʙᴇʛᴇᴇʜ ʭʦʦʣ ʪʵʞʵʵʣʠʡʥ 

ʥᴇᴇʮ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʫʣʠʨʘʣʜ ʭʦʦʣ ʪʵʞʵʵʣ ʥʴ ᴇᴇʨʯʣᴇʛʜʜᴇʛ ʙʦʣʦʭʳʛ ʙʘʪʘʣʞʵʵ. 

(ɻʦʤʙʦʩװʨʵʥ, 1996). 

ɻʵʨʠʡʥ ʤʘʣ- ʟʵʨʣʵʛ ʘʤʴʪʜʳʥ ʭʘʨʠʣʮʘʘ ʙʦʣ ʥʠʡʣʤʵʣ ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣ ʙᴇʛᴇᴇʜ 

ʟʘʨʠʤ ʟװʡʣװװʜʵʜ ʪʫʭʘʡʣʙʘʣ ʙʫʛʘ-װʭʨʠʡʥ ʭʫʚʴʜ ʩᴇʨᴇʛ, ʭʘʨʠʥ ʙʫʛʘ-ʛᴇʨᴇᴇʩ ʙʦʣʦʥ 

ʘʜʫʫʥʳ ʭʫʚʴʜ ʵʝʨʵʛ ʥᴇʣᴇᴇʣᴇʣʪʵʡ. ɸʜʫʫ ʠʭʪʵʡ ʙװʩ ʥʫʪʘʛʪ ʙʫʛʘ, ʙʦʨ ʛᴇʨᴇᴇʩ 

ʭʘʨʴʮʘʥʛʫʡ ʵʣʙʵʛ ʙʘʡʚ. ɸʜʫʫ ʙʦʣ ʭʠʚʵʛʯ ʙʫʩ ʙװʜװװʥ ʛʵʜʵʩʥʠʡ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʩʘʡʥ 

ʫʯʨʘʘʩ ʙװʪʵʵʤʞ ʙʘʛʘʪʘʡ װʨʛʵʣʞʠʣʩʵʥ ʘʤʴʜʨʘʭ ʦʨʯʠʥʜ ʯ ʙʵʣʯʵʵʨʣʵʭ ʯʘʜʚʘʨʪʘʡ 

ʙʘʡʭʘʜ ʭʠʚʵʛʯ ʛʵʨʠʡʥ װʭʵʨ ʠʣװװ ʙװʪʵʵʤʞʪʵʡ ʙᴇʛᴇᴇʜ ʙʘʡʥʛʳʥ ʪʵʞʵʵʣ ʰʘʘʨʜʘʞ 

ʙʘʡʜʘʛ (Duncan et al., 1990) ʥʴ  ʠʞʠʣ ʪʵʞʵʵʣʠʡʥ ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘʪʘʡ װʭʵʨ ʙʘ 

ʙʫʛʳʥ ʭʦʦʨʦʥʜ ʰʫʫʜ ᴇʨʩᴇʣʜᴇᴇʥ ʙʠʡ ʙʦʣʛʦʭ ʙʦʣʦʤʞʪʦʡ. ʍʦʡʜ ɸʤʝʨʠʢʪ ʚʘʧʠʪʠ 

ʙʫʛʘ, ʤʫʣ ʙʫʛʘ ʥʴ װʭʵʨʪʵʡ ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʟᴇʨʯʠʣʜ ʦʨʞ ʜʘʡʞʜʘʛ, (Stewart et al., 

2002) ʙʘ ʠʜʵʰ ʪʵʞʵʵʣ ʙʘʛʘʪʘʡ װʝʜ ʟʘʥ ʪᴇʨʭʠʡʥ ᴇᴇʨʯʣᴇʣʪ ʦʨʞ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ 

ʩʪʨʘʪʝʛʠʘʩ ʰʘʣʪʛʘʘʣʞ ᴇʨʩᴇʣʜᴇᴇʥ ʙʦʣʜʦʛ ʙʦʣʦʣʪʦʡ (Clark et al., 2017; Torstenson 

et al., 2006).  ʗʤʘʨ ʯ ʤʝʭʘʥʠʟʤʘʘʩ װʣ ʭʘʤʘʘʨʘʥ ʚʘʧʠʪʠ ʙʫʛʘ ʥʴ ʍʦʡʜ ɸʤʝʨʠʢʠʡʥ 

 ,ʩ ʥʫʪʛʘʘʩ ʠʭʵʚʯʣʵʥ ʟʘʡʣʩʭʠʡʜʵʛ (Chaikina and Ruckstuhlװʭʵʨ ʙʵʣʯʵʵʨʣʵʜʵʛ ʙװ

2006). ʄʦʥʛʦʣʳʥ ʦʡʜ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʦʨʦʥ ʟʘʡʥ ʭʫʚʘʘʛʜʘʣ, ʟʘʡʮʘʥ  ʙʘʡʨʰʠʭ, 
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ʪװװʥʯʣʵʥ  ʧʦʧʫʣʷʮʠʡʥ ʭʘʨʠʣʮʘʥ ᴇᴇʨʯʣᴇʣʪװװʜ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʚ (ɼʫʣʘʤʮʵʨʵʥ, 

1967). 

ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʘʷʣʞ ʟʫʛʘʘʣʘʭ ʙʦʣʦʥ ʙʫʩʘʜ ʭʵʣʙʵʨʵʵʨ  ʭװʥʠʡ ʥᴇʣᴇᴇʣᴇʣ ᴇʩᴇʭʠʡʥ 

ʭʵʨʵʵʨ ʟʵʨʣʵʛ ʪʫʨʫʫʪʘʥ ʘʤʴʪʜʳʥ ʪʦʦ ʪʦʣʛʦʡ ʝʨᴇʥʭʠʡʜᴇᴇ ʙʘʛʘʩʘʭ, ʪʫʭʘʡʣʙʘʣ ʙʦʨ 

ʛᴇʨᴇᴇʩ ʠʣװװʪʵʡ ᴇʨʪᴇʞ ʙʫʡʛ ʪʦʛʪʦʦʚ. ʍװʥʠʡ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʙʦʣʞ ʙʫʛʘ ʥʴ ʟʘʥ ʪᴇʨʭʠʡʥ 

ʭʫʚʴʜ (ʞʠʰʵʵ ʥʴ, ʩʦʥʦʨ ʩʵʨʵʤʞ, ʠʜʵʰʣʵʭ ʙʘʡʜʘʣ, h ʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʭʵʚ ʤʘʷʛ) 

ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʦʣʟʦʰʛװʡ (Bonnot et al., 2013; Coppes et al., 2017; Jayakody et al., 

2008; Jiang et al., 2008; Larson et al., 2016). ʍɻ ʜʠʡʛʵʵʨ ʘʥ ʘʛʥʫʫʨʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ 

ʙװʨʪʛʵʛʜʵʵʛװʡ ʯ, ʭװʥ ʙʘʡʛʘʘ ʥʴ ʤʘʭʯʠʥ ʘʤʴʪʜʳʥ ʥᴇʣᴇᴇʛ ʜʫʫʨʘʡʜʘʛ ʪʫʣ ʪʫʨʫʫʪʘʥ 

ʘʤʴʪʘʜ ʭװʤװװʩʪʵʡ ʰʫʫʜ ʪʫʣʛʘʨʘʭ ʤʘʛʘʜʣʘʣ ᴇʥʜᴇʨʪʵʡ ʛʘʟʨʘʘʩ ʟʘʡʣʩʭʠʡʭʠʡʛ 

ʭʠʯʵʵʜʵʛ (Frid and Dill, 2002; Visscher et al., 2023). ɿʘʡʣʩʭʠʡʭ ʟʘʥ ʪᴇʨʭ ʥʴ 

ʙʵʣʯʵʵʨʣʵʭ, ʠʜʵʰ ʪʵʞʵʵʣ ʭʘʡʭ ʠʜʵʚʭʪʵʡ ʮʘʛ ʭʫʛʘʮʘʘ ʙʫʫʨʫʫʣʞ, ʫʣʤʘʘʨ ʪʫʭʘʡʥ ʙװʩ 

ʥʫʪʘʛʪ ʪʫʭʘʡʥ ʟװʡʣʠʡʥ ʵʣʙʵʛʰʠʣ ʙʫʫʨʘʭʘʜ ʭװʨʛʵʞ ʙʦʣʟʦʰʛװʡ (Jayakody et al., 

2011; Jiang et al., 2007). ʊװװʥʯʣʵʥ ʭװʥ ʙʘʡʛʘʘ ʥʴ ʭʘʣʠʫʥ ʙʫʛʳʛ  ʩʪʨʝʩʩʜװװʣʵʭ, 

 ʣʜʵʛ. ʗʚʛʘʥ ʘʷʣʘʣ ʙʦʣʦʥ ʙʫʩʘʜ ʟʫʛʘʘʣʘʭ ʥʴ ʯʠʤʵʵ ʰʫʫʛʠʘʥװװʟװ ʨʛʵʵʭ ʥᴇʣᴇᴇװ

ʛʘʨʛʘʞ, ʭᴇʣ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʙʘʡʩʥʘʘʨ ʵʜʛʵʵʨ ʛʘʟʨʘʘʩ ʙʫʛʳʛ װʨʛʵʵʞ ʜʘʡʞʠʭ ʥᴇʭʮᴇʣ 

ʙʠʡ ʙʦʣʛʦʜʦʛ. ʍװʥʠʡ ʙʘʡʥʛʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʙʫʛʘʜ ʩʪʨʝʩʩʠʡʥ ʥᴇʣᴇᴇʛ װʟװװʣʞ 

ʫʣʤʘʘʨ ʠʜʵʰʣʵʭ, װʨʞʠʭ, ʘʤʨʘʭ ʟʘʥ ʪᴇʨʭᴇʜ ʥʴ ʩᴇʨʛᴇᴇʨ ʥᴇʣᴇᴇʣʜᴇʛ (Weterings et al., 

2024; Zbyryt et al., 2018). 

ʄʦʥʛʦʣ ʦʨʥʳ ʟʵʨʣʵʛ ʛʘʭʘʡʥ ʧʦʧʫʣʷʮʠʜ ʫʯʠʨʯ ʙʫʡ ʛʦʣ ʘʶʫʣ ʥʴ ʥʫʪʛʠʡʥ ʠʨʛʵʜʠʡʥ  

ʭʵʨʵʛʮʵʵʥʜ ʟʦʨʠʫʣʘʥ ʤʘʭʳʛ ʭʫʫʣʴ ʙʫʩʘʘʨ ʘʛʥʘʭ ʷʚʜʘʣ ʶʤ (Clark and Munkhbat, 

2006). ɿʵʨʣʵʛ ʛʘʭʘʡ ʥʴ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ ʭʘʨʴʮʘʥʛʫʡ ʮᴇᴇʥ ʪʦʦʪʦʡ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ  

ʙʠʜ ʟᴇʚʭᴇʥ ʥʵʛ ʭװʥ ʛʘʣʪ ʟʵʚʩʵʛ ʘʚʯ ʷʚʩʘʥ ʥʴ ʙװʨʪʛʵʛʜʩʵʥʵʵʩ װʟʵʭʵʜ ɹʦʛʜʭʘʥ ʫʫʣʘʥʜ 

ʵʥʵ ʪᴇʨᴇʣ ʟװʡʣʠʡʥ  ʘʛʥʫʫʨʳʥ ʵʨʩʜʵʣ ʙʘʛʘ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ɿʵʨʣʵʛ ʛʘʭʘʡ ʥʴ 

 ʥʠʡװʥ ʘʤ ʠʭʪʵʡ ʛʘʟʨʫʫʜʘʜ ʵʣʙʵʛhʠʣ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʯ, ʰʫʫʜ ʭװʭʵʨ, ʭװ

ʥᴇʣᴇᴇʣᴇʣʜ ᴇʨʪᴇʭ ʥʴ ʙʘʛʘ ʙʘʡʥʘ,  ʦʨʯʥʳ ʷʥʟ ʙװʨʠʡʥ ʥᴇʭʮᴇʣʜ ʜʘʩʘʥ ʟʦʭʠʮʦʭ 

ʯʘʜʚʘʨ, ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ ᴇʨʛᴇʥ ʭװʨʵʵʥʠʡ ʩʦʥʛʦʭ ʯʘʜʚʘʨʳʥ ʘʯʘʘʨ ʤʘʣʪʘʡ ʟʵʨʵʛʮʵʥ 

ʦʨʰʠʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. (Ballari and Barrios-García, 2014; Bosch et al., 2020; Long, 

2003). 
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