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ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ ɹʋʂɺɽ ʋ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆʄ ʊɽʉʊʋ 

 

ʇʨʦʰʠʨʝʥʠ ʨʝʟʠʤʝ  

  

ʇʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ ʙʫʢʚʝ ʥʘ ɻʦʯʫ ʦʩʥʦʚʘʥ ʿʝ ʨʘʜʠ ʧʨʦʮʝʥʝ ʩʪʝʧʝʥʘ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʠ ʘʜʘʧʪʠʚʥʝ ʩʧʦʩʦʙʥʦʩʪʠ 14 ʩʨʧʩʢʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ. ʋʿʝʜʥʦ ʧʨʝʜʩʪʘʚˀʘ ʚʠʜ ex situ ʢʦʥʟʝʨʚʘʮʠʿʝ ʛʝʥʦʬʦʥʜʘ ʦʚʝ ʚʨʩʪʝ,  

ʢʦʿʘ ʿʝ, ʫ ʢʦʥʪʝʢʩʪʫ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ, ʿ ʝʜʥʘ ʦʜ ʥʘʿʫʛʨʦʞʝʥʠʿʠʭ ʚʨʩʪʘ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ. 

ʆʜʘʙʠʨ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʟʘ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʠʟʚʨʰʝʥ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʧʨʝʪʭʦʜʥʠʭ ʩʘʟʥʘˁʘ ʦ ʨʝʛʠʦʥʠʤʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ. ʇʨʦʚʝʥʠʿʝʥʠʮʠʿʝ ʩʫ 

ʦʜʘʙʨʘʥʝ ʠʟ ʨʝʛʠʦʥʘ 31 (ɺʦʿʚʦʜʠʥʘ): ʌʨʫʰʢʘ ʛʦʨʘ (ʌɻ); ʨʝʛʠʦʥʘ 32 (ʮʝʥʪʨʘʣʥʘ ʠ ʟʘʧʘʜʥʘ 

ʉʨʙʠʿʘ): ɹʦʨʘˁʘ (ɹʈ), ɱʝʣʦʚʘ ʛʦʨʘ (ɱɻ), ɱʘʚʦʨ (ɱɺ), ʈʫʜʥʠʢ (ʈʋ), ɻʦʯ (ɻʏ) ʠ ɱʘʩʪʨʝʙʘʮ (ɱɹ) 

ʠ ʨʝʛʠʦʥʘ 33 (ʠʩʪʦʯʥʘ ʠ ʿʫʞʥʘ ʉʨʙʠʿʘ): ʉʝʚʝʨʥʠ ʂʫʯʘʿ (ʉʂ), ɱʫʞʥʠ ʂʫʯʘʿ (ɱʂ), ɹʝˀʘʥʠʮʘ 

(ɹɽ), ɹʨʝʟʦʚʠʮʘ (ɹɿ), ʉʪʘʨʘ ʧʣʘʥʠʥʘ (ʉʇ), ʂʫʢʘʚʠʮʘ (ʂʋ) ʠ ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ (ʂɿ). 

ʉʝʤʝ ʿʝ ʩʘʢʫʧˀʝʥʦ ʫ ʿʝʩʝʥ 2020. ʛʦʜʠʥʝ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʦʩʥʦʚʘʥʘ ʜʚʘ ʪʝʩʪʘ 

ʧʦʪʦʤʩʪʚʘ:  ʧʨʚʠ ʫ ʨʘʩʘʜʥʠʢʫ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ (ʐʌ) ʠ ʜʨʫʛʠ ʫ ʨʘʩʘʜʥʠʢʫ 

ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ (ʀʐ), ʦʙʘ ʥʘ ʦʢʫ˂ʥʠʮʠ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ. ʇʨʚʠ 

ʪʝʩʪ ʧʦʪʦʤʩʪʚʘ ʦʩʥʦʚʘʥ ʿʝ ʦʜ 11 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ: ʌʨʫʰʢʘ ʛʦʨʘ, ɹʦʨʘˁʘ, ɱʝʣʦʚʘ ʛʦʨʘ, 

ɱʘʚʦʨ, ʈʫʜʥʠʢ, ɻʦʯ, ɱʘʩʪʨʝʙʘʮ, ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʫʞʥʠ ʂʫʯʘʿ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠ ʂʫʢʘʚʠʮʘ. 

ɼʨʫʛʠ ʪʝʩʪ ʧʦʪʦʤʩʪʚʘ ʦʩʥʦʚʘʥ ʿʝ, ʪʘʢʦʹʝ, ʦʜ 11 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ: ʂʫʢʘʚʠʮʘ, ʈʫʜʥʠʢ, ɻʦʯ, 

ɹʝˀʘʥʠʮʘ, ʂʘʟʘʥ-ɿʝʣʝʥʠʯʿʝ, ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʝʣʦʚʘ ʛʦʨʘ, ɱʘʩʪʨʝʙʘʮ, ɱʘʚʦʨ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ 

ʠ ɹʨʝʟʦʚʠʮʘ. ʋ ʦʙʘ ʪʝʩʪʘ ʧʦʪʦʤʩʪʚʘ ʟʘʩʪʫʧˁʝʥʦ ʿʝ 8 ʠʩʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ, ʜʦʢ ʿʝ ʫ ʩʚʘʢʦʤ 

ʦʜ ˁʠʭ ʙʠʣʦ ʿʦʰ ʧʦ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, ʫʢʫʧʥʦ 14 ʨʘʟʣʠʯʠʪʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ.  

ʇʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ ʥʘ ɻʦʯʫ ʦʩʥʦʚʘʥ ʿʝ ʥʘ ʜʚʝ ʦʜʚʦʿʝʥʝ ʧʦʚʨʰʠʥʝ, ʢʦʿʝ ʩʫ 

ʥʘʩʧʨʘʤʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, ʘ ʜʝʣʠ ʠʭ ʰʫʤʩʢʠ ʧʫʪ. ʋʢʫʧʥʦ ʩʫ ʚʝʣʠʯʠʥʝ ʦʢʦ 2 ha, ʫ ʦʢʚʠʨʫ 

ɻʘʟʜʠʥʩʢʝ ʿʝʜʠʥʠʮʝ Ăɻʦʯ-ɻʚʦʟʜʘʮ ɸò. ʊʝʩʪ ʿʝ ʦʩʥʦʚʘʥ ʠ ʙʠ˂ʝ ʧʨʘ˂ʝʥ ʢʘʦ ʜʚʝ ʮʝʣʠʥʝ/ʜʝʣʘ. 

ʇʨʚʠ ʜʝʦ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ (ʐʌ) ʦʩʥʦʚʘʥ ʿʝ ʦʜ ʩʘʜʥʠʮʘ ʛʦʣʦʛ ʢʦʨʝʥʘ, ʩʪʘʨʦʩʪʠ 3+0, 

ʠʟ ʧʨʚʦʛ ʪʝʩʪʘ ʧʦʪʦʤʩʪʚʘ, ʫ ʿʝʩʝʥ 2023. ʛʦʜʠʥʝ. ʋʢʫʧʥʦ ʿʝ ʧʦʩʘʹʝʥʦ 850 ʩʘʜʥʠʮʘ. ɼʨʫʛʠ 

ʜʝʦ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ (ʀʐ) ʦʩʥʦʚʘʥ ʿʝ ʫ ʧʨʦʣʝ˂ʝ 2024. ʛʦʜʠʥʝ, ʦʜ ʩʘʜʥʠʮʘ ʛʦʣʦʛ 

ʢʦʨʝʥʘ, ʩʪʘʨʦʩʪʠ 3+0, ʠʟ ʜʨʫʛʦʛ ʪʝʩʪʘ  ʢʦʿʠ ʿʝ ʦʩʥʦʚʘʥ ʫ ʨʘʩʘʜʥʠʢʫ ʀʥʩʪʠʪʫʪʘʟʘ 

ʰʫʤʘʨʩʪʚʦ. ʋ ʜʨʫʛʦʤ ʜʝʣʫ ʫʢʫʧʥʦ ʿʝ ʧʦʩʘʹʝʥʦ 737 ʩʘʜʥʠʮʘ.  

ʋ ʮʠˀʫ ʫʧʦʟʥʘʚʘˁʘ ʢʣʠʤʘʪʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ 

ʣʦʢʘʣʠʪʝʪʘ ʥʘ ʢʦʤʝ ʿʝ ʦʩʥʦʚʘʥ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ, ʫʨʘʹʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʢʣʠʤʘʪʩʢʠʭ 



 

 

ʫʩʣʦʚʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ  ʠʩʪʦʨʠʿʩʢʠʤ ʧʦʜʘʮʠʤʘ ʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ 

ʠ ʧʘʜʘʚʠʥʘʤʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʠ ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ, ʫ ʧʝʨʠʦʜʫ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ, 

ʢʘʦ ʠ ʢʣʠʤʘʪʩʢʝ ʧʨʦʿʝʢʮʠʿʝ ʜʦ ʢʨʘʿʘ 21. ʚʝʢʘ, ʙʘʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʝʤʠʩʠʦʥʠʤ 

ʩʮʝʥʘʨʠʿʠʤʘ (RCP4.5 ʠ RCP8.5). ɿʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʝ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʦʩʥʦʚʥʝ ʢʣʠʤʘʪʩʢʝ 

ʚʝʣʠʯʠʥʝ: ʩʨʝʜˁʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, 

ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʠ ʧʘʜʘʚʠʥʝ ʠ ʦʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʬʠʟʠʯʢʝ ʧʨʦʤʝʥˀʠʚʝ 

ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ ʩʪʘˁʝ ʢʣʠʤʝ. ʇʦʨʝʜ ʢʣʠʤʘʪʩʢʠʭ ʚʝʣʠʯʠʥʘ, ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʠ ʢʣʠʤʘʪʩʢʠ 

ʠʥʜʝʢʩʠ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʟʚʝʜʝʥʝ ʚʝʣʠʯʠʥʝ ʠ ʧʦʤʘʞʫ ʜʘ ʩʝ ʙʦˀʝ ʨʘʟʫʤʝʿʫ ʢʣʠʤʘʪʩʢʠ 

ʫʩʣʦʚʠ ʠʩʪʨʘʞʠʚʘʥʦʛ ʣʦʢʘʣʠʪʝʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʩʪʫʜʠʿʝ ʫʪʠʮʘʿʘ, ʨʘˁʠʚʦʩʪʠ ʠʣʠ ʧʨʦʮʝʥʝ 

ʨʠʟʠʢʘ. 

ɿʘ ʧʨʘ˂ʝˁʝ ʢʣʠʤʘʪʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʦʩʥʦʚʘʥʦʤ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʤ ʪʝʩʪʫ 

ʜʠʟʘʿʥʠʨʘʥʘ ʿʝ ʠ ʧʦʩʪʘʚˀʝʥʘ ʩʝʥʟʦʨʥʘ ʩʪʘʥʠʮʘ, ʥʘ ʣʦʢʘʮʠʿʠ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ, ʢʦʿʘ 

˂ʝ ʧʨʫʞʘʪʠ ʧʦʜʘʪʢʝ ʦ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʚʣʘʟʠ ʫ ʟʝʤˀʠʰʪʫ ʠ ʚʘʟʜʫʭʫ, ʢʘʦ ʠ ʚʨʝʜʥʦʩʪʠʤʘ 

ʠʥʩʦʣʘʮʠʿʝ. ʉʚʠ ʧʘʨʘʤʝʪʨʠ ˂ʝ ʙʠʪʠ ʧʨʘ˂ʝʥʠ ʫ ʟʦʥʠ ʨʘʩʪʘ ʠ ʨʘʟʚʦʿʘ ʥʘʜʟʝʤʥʦʛ ʠ ʧʦʜʟʝʤʥʦʛ 

ʜʝʣʘ ʫ ʪʨʦʯʘʩʦʚʥʠʤ ʠʥʪʝʨʚʘʣʠʤʘ. ʉʝʥʟʦʨʥʘ ʩʪʘʥʠʮʘ ʿʝ ʩʤʦʦʜʨʞʠʚʘ ʠ ʫ ʩʤʠʩʣʫ ʥʘʧʘʿʘˁʘ 

ʢʦʨʠʩʪʠ ʢʦʤʙʠʥʦʚʘʥʦ ʥʘʧʘʿʘˁʝ ʩʦʣʘʨʥʦʤ ʝʥʝʨʛʠʿʦʤ ʠ ʙʘʪʝʨʠʿʦʤ, ʘ ʦʯʠʪʘʚʘˁʝ ʧʦʜʘʪʘʢʘ 

ʿʝ ʜʘˀʠʥʩʢʦ.  

ʂʘʦ ʦʩʥʦʚʘ ʟʘ ʧʨʦʮʝʥʫ ʧʨʦʠʟʚʦʜʥʦʛ ʠ ʘʜʘʧʨʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʤʘ ʨʘʟʣʠʯʠʪʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ, ʫ ʢʘʩʥʦ ʧʨʦʣʝ˂ʝ 2024. ʛʦʜʠʥʝ, ʦʙʘʚˀʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʧʨʠʿʝʤʘ 

ʩʘʜʥʠʮʘ ʠ ʘʥʘʣʠʟʘ ʤʦʨʬʦʣʦʰʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʚʠʩʠʥʝ ʠ ʧʨʝʯʥʠʢʘ ʫ ʢʦʨʝʥʦʚʦʤ ʚʨʘʪʫ) 

ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʜʘˀʝ ʧʨʘ˂ʝˁʝ. ʋ ʿʝʩʝʥ 2024. ʛʦʜʠʥʝ, ʦʙʘʚˀʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʧʨʝʞʠʚˀʘʚʘˁʘ 

ʩʘʜʥʠʮʘ ʥʘ ʥʠʚʦʫ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ ʤʦʨʬʦʣʦʰʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʜʥʠʮʘ ʥʘ ʢʨʘʿʫ ʧʨʚʦʛ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʨʘʟʚʦʿʘ ʩʘʜʥʠʮʘ ʥʘ ʪʝʨʝʥʫ. 

ɿʘʧʦʯʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʧʨʘ˂ʝˁʝʤ ʢʣʠʤʘʪʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʣʦʢʘʣʠʪʝʪʘ ʥʘ ʢʦʤʝ ʿʝ ʦʩʥʦʚʘʥ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ, ʪʨʝʙʘ ʥʘʩʪʘʚʠʪʠ ʫ ʥʘʨʝʜʥʦʿ ʛʦʜʠʥʠ 

ʢʘʢʦ ʙʠ ʩʝ ʜʦʰʣʦ ʜʦ ʨʝʘʣʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʧʨʝʞʠʚˀʘʚʘˁʫ ʠ ʤʦʨʬʦʣʦʰʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʘʜʥʠʮʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ, ʯʠʿʠ ʘʜʘʧʪʠʚʥʠ ʠ ʧʨʦʠʟʚʦʜʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʪʨʝʙʘ ʘʥʘʣʠʟʠʨʘʪʠ ʫ ʥʘʨʝʜʥʠʤ ʛʦʜʠʥʘʤʘ.   

 

 

 

 

 

 

 

 



 

 

 

 

ʉɸɼʈɾɸɱ  

 

 
ʉʇʀʉɸʂ ʉʃʀʂɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ ........................................................................................................      i 

ʉʇʀʉɸʂ ʊɸɹɽʃɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ .......................................................................................................      i 

                ʉʇʀʉɸʂ ʌʆʊʆ-ʊɸɹʃʀʎɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ ..........................................................................................      iii  

ʉʇʀʉɸʂ ɻʈɸʌʀʂʆʅɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ ................................................................................................      iii  

ʉʇʀʉɸʂ ʂɸʈʊʀ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ .........................................................................................................      iv 

 

 

1. ʋɺʆɼ ...................................................................................................................................................... 1 

 1.1. ʇʈʆɺɽʅʀɱɽʅʀʏʅʀ ʊɽʉʊʆɺʀ ɹʋʂɺɽ .................................................................................................. 2 

2. ʆʉʅʀɺɸɳɽ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ .................................................................................... 4 

 2.1. ʆɼɸɹʀʈ ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ................................................................................................................. 4 

 2.2. ʊɽʍʅʆʃʆɻʀɱɸ ʇʈʆʀɿɺʆɼɳɽ ʉɸɼʅʀʎɸ, ʇʈʀʇʈɽʄɸ ʊɽʈɽʅɸ ʀ ʊʈɸʅʉʇʆʈʊ ʉɸɼʅʀʎɸ .................... 7 

 2.3. ʆʉʅʀɺɸɳɽ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ ɹʋʂɺɽ ʅɸ ɻʆʏʋ .................................................................. 10 

3. ʂʃʀʄɸʊʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʆɼɸɹʈɸʅʀʍ ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ ʀ ʃʆʂɸʃʀʊɽʊɸ 

ʅɸ ʂʆʄɽ ɱɽ ʆʉʅʆɺɸʅ ʇʈʆɺɽʅʀɱɽʅʀʏʅʀ ʊɽʉʊ .................................................................... 
17 

 3.1. ʉʈɽɼɳɸ ʊɽʄʇɽʈɸʊʋʈɸ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) ......................................... 21 

 3.2. ʄɸʂʉʀʄɸʃʅɸ ʊɽʄʇɽʈɸʊʋʈɸ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) ............................... 23 

 3.3. ʄʀʅʀʄɸʃʅɸ ʊɽʄʇɽʈɸʊʋʈɸ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) ................................. 25 

 3.4. ʉʋʄʀʈɸʅɽ ʇɸɼɸɺʀʅɽ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) .......................................... 27 

 3.5. ʉʋʄʀʈɸʅɽ ʇɸɼɸɺʀʅɽ ʊʆʂʆʄ ɿʀʄʉʂʆɻ ʇɽʈʀʆɼɸ (1950-2020) ..................................................... 29 

 3.6. ɽʃɽʅɹɽʈɻʆɺ ʂʃʀʄɸʊʉʂʀ ʀʅɼɽʂʉ ɿɸ ʇɽʈʀʆɼ 1950-2020 ............................................................... 31 

 3.6.1. ʇʨʦʤʝʥʘ ɽʣʝʥʙʝʨʛʦʚʦʛ ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʧʦ rcp45 ʢʣʠʤʘʪʩʢʦʤ ʩʮʝʥʘʨʠʿʫ ................ 33 

 3.6.2. ʇʨʦʤʝʥʘ ɽʣʝʥʙʝʨʛʦʚʦʛ ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʧʦ rcp85 ʢʣʠʤʘʪʩʢʦʤ ʩʮʝʥʘʨʠʿʫ ................ 35 

 3.7. ʂʃʀʄɸʊʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ ʅɸ ɻʆʏʋ ............................................. 37 

4. ɸɼɸʇʊʀɺʅʀ ʀ ʇʈʆʀɿɺʆɼʅʀ ʇʆʊɽʅʎʀɱɸʃ ʈɸɿʃʀʏʀʊʀʍ ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ ɹʋʂɺɽ 

ʋ ʇʈɺʆɱ ɻʆɼʀʅʀ ................................................................................................................................ 
38 

 4.1. ʇʈʀɱɽʄ ʀ ʇʈɽɾʀɺɲɸɺɸɳɽ ʉɸɼʅʀʎɸ ʋ ʇʈɺʆɱ ɻʆɼʀʅʀ ʅɸʂʆʅ ʉɸɼɳɽ .......................................... 40 

 4.2. ɺʈɽɼʅʆʉʊʀ ɺʀʉʀʅɸ ʀ ʇʈɽʏʅʀʂɸ ʋ ʇʈɺʆɱ ɻʆɼʀʅʀ ʆʉʅʀɺɸɳɸ ʊɽʉʊɸ ʅɸʂʆʅ ʉɸɼɳɽ.................. 43 

 4.2.1. ɺʨʝʜʥʦʩʪʠ ʚʠʩʠʥʘ ʠ ʚʠʩʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ ............................................................................ 45 

 4.2.2. ɺʨʝʜʥʦʩʪʠ ʧʨʝʯʥʠʢʘ ʠ ʜʝʙˀʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ ..................................................................... 52 

 4.2.3. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʘʨʦʚʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ .......................................................................... 57 

5. ɼʋɻʆʈʆʏʅʀ ʄʆʅʀʊʆʈʀʅɻ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ ɹʋʂɺɽ ʀ ɳɽɻʆɺ ɿʅɸʏɸɱ ...... 65 

6. ʃʀʊɽʈɸʊʋʈɸ .......................................................................................................................................  70 

7. ʇʈʀʃʆɿʀ ............................................................................................................................................... 73 

 

 
 
 
 
 
 
 
 
 



 

 

 



i 

 

ʉʇʀʉɸʂ ʉʃʀʂɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ  

 

ʉʣʠʢʘ 2.1. ɼʝʬʠʥʠʩʘʥʠ ʨʝʛʠʦʥʠ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʧʨʝʤʘ ʀʚʝʪʠ˂ ʠ ʩʘʨ., 2019 

ʉʣʠʢʘ 2.2. ʉʘʜʥʠʮʝ ʙʫʢʚʝ ʫ ʪʝʩʪʫ ʧʦʪʦʤʩʪʚʘ ʫ ʨʘʩʘʜʥʠʢʫ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ 

ʉʣʠʢʘ 2.3. ʆʙʝʣʝʞʝʥʝ ʩʘʜʥʠʮʝ ʙʫʢʚʝ, ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ɻʦʯ, ʫ ʨʘʩʘʜʥʠʢʫ 

ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ 

ʉʣʠʢʘ 2.4. ʉʘʜʥʠʮʝ ʩʘʜʥʠʮʝ ʧʦʚʝʟʘʥʝ ʫ ʩʥʦʧʦʚʝ ʠ ʩʧʘʢʦʚʘʥʝ ʫ ʢʝʩʝ 

ʉʣʠʢʘ 2.5. ʀʥʬʦʪʘʙʣʘ ʅʘʩʪʘʚʥʝ ʙʘʟʝ Ăɻʦʯò 

ʉʣʠʢʘ 2.6. ʇʨʠʧʨʝʤʘ ʧʨʚʝ ʧʦʚʨʰʠʥʝ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 21/ʩ (ʿʝʩʝʥ 2023. ʛʦʜʠʥʝ) 

ʉʣʠʢʘ 2.7. ʇʨʠʧʨʝʤʘ ʜʨʫʛʝ ʧʦʚʨʰʠʥʝ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 23/b 

ʉʣʠʢʘ 2.8. ʋʯʝʩʥʠʮʠ ʫ ʦʩʥʠʚʘˁʫ ʧʨʚʦʛ ʜʝʣʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ ʥʘ ɻʦʯʫ 

(ʥʦʚʝʤʙʘʨ, 2023. ʛʦʜʠʥʝ) 

ʉʣʠʢʘ 2.9. ʋʯʝʩʥʠʮʠ ʫ ʦʩʥʠʚʘˁʫ ʩʘʜˁʝ ʫ ʦʢʚʠʨʫ ʜʨʫʛʦʛ ʜʝʣʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ 

(ʥʦʚʝʤʙʘʨ, 2023. ʛʦʜʠʥʝ) 

ʉʣʠʢʘ 2.10. ʇʦʩʪʘʚˀʝʥʠ ʰʪʠʪʥʠʮʠ ʦʜ ʬʘʩʘʜʥʝ ʤʨʝʞʠʮʝ 

ʉʣʠʢʘ 2.11. ʆʰʪʝ˂ʝˁʘ ʥʘ ʣʠʩʪʫ ʠʟʘʟʚʘʥʘ ʧʦʩʪʘʚˀʘˁʝʤ ʰʪʠʪʥʠʢʘ 

ʉʣʠʢʘ 4.1. ʅʝʧʨʘʚʠʣʥʦ ʧʦʩʘʹʝʥʘ ʩʘʜʥʠʮʘ 

ʉʣʠʢʘ 5.1. ɼʝʦ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʪʠʤʘ ʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʤ ʪʝʩʪʫ ʙʫʢʚʝ ʥʘ ɻʦʯʫ (ʿʫʥ, 2022.) 

ʉʣʠʢʘ 5.2. ʉʝʥʟʦʨʥʘ ʩʪʘʥʠʮʘ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʪʝʨʝʥʫ 

 

ʉʇʀʉɸʂ ʊɸɹɽʃɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ 

 

ʊʘʙʝʣʘ 3.1. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [ ] ʠʟʤʝʹʫ ʩʨʝʜˁʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʨʝʜˁʝʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2020 

ʊʘʙʝʣʘ 3.2. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [ᴈȾ̅̆̋́̅̉] ʟʘ ʩʨʝʜˁʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ ʧʝʨʠʦʜʘ 

(1951-1980, 1971-2000, 1991-2020) 

ʊʘʙʝʣʘ 3.3. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [ ] ʠʟʤʝʹʫ ʤʘʢʩʠʤʘʣʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʨʝʜˁʝʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2020 

ʊʘʙʝʣʘ 3.4. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [ᴈȾ̅̆̋́̅̉] ʟʘ ʤʘʢʩʠʤʘʣʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ 

ʧʝʨʠʦʜʘ (1951-1980, 1971-2000, 1991-2020) 

ʊʘʙʝʣʘ 3.5. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [ ] ʠʟʤʝʹʫ ʤʠʥʠʤʘʣʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʨʝʜˁʝʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2020 

ʊʘʙʝʣʘ 3.6. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [ /ʜʝʢʘʜʠ] ʟʘ ʤʠʥʠʤʘʣʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ 

ʧʝʨʠʦʜʘ (1951-1980, 1971-2000, 1991-2020) 

ʊʘʙʝʣʘ 3.7. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [%] ʠʟʤʝʹʫ ʧʘʜʘʚʠʥʘ 

ʩʫʤʠʨʘʥʠʭ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ (ʧʝʨʠʦʜ 1950-2020) 

ʊʘʙʝʣʘ 3.8. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [mm/ʜʝʢʘʜʠ] ʟʘ ʧʘʜʘʚʠʥʝ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ ʧʝʨʠʦʜʘ (1951-1980, 

1971-2000, 1991-2020) 

ʊʘʙʝʣʘ 3.9. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [%] ʠʟʤʝʹʫ ʧʘʜʘʚʠʥʘ 

ʩʫʤʠʨʘʥʠʭ ʟʘ ʟʠʤʩʢʠ ʧʝʨʠʦʜ (ʧʝʨʠʦʜ 1950-2020) 
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ʊʘʙʝʣʘ 3.10. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [mm/ʜʝʢʘʜʠ] ʟʘ ʧʘʜʘʚʠʥʝ ʪʦʢʦʤ 

ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ ʧʝʨʠʦʜʘ (1951-1980, 1971-

2000, 1991-2020) 

ʊʘʙʝʣʘ 3.11. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ɽʣʝʥʙʝʨʛʦʚʦʛ 

ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʟʘ ʧʝʨʠʦʜ 1950-2020 

ʊʘʙʝʣʘ 3.12. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [1Ⱦ̅̆̋́̅́] ʟʘ ɽʣʝʥʙʝʨʛʦʚ 

ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ ʧʝʨʠʦʜʘ (1951-1980, 

1971-2000, 1991-2020) 

ʊʘʙʝʣʘ 3.13. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ɽʣʝʥʙʝʨʛʦʚʦʛ 

ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʟʘ ʧʝʨʠʦʜ 1950-2020 ʠ rcp45 ʢʣʠʤʘʪʩʢʠ ʩʮʝʥʘʨʠʦ 

ʊʘʙʝʣʘ 3.14. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [1/ʜʝʢʘʜʘ] ʟʘ ɽʣʝʥʙʝʨʛʦʚ ʢʣʠʤʘʪʩʢʠ 

ʠʥʜʝʢʩ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʟʘ ʪʨʠ ʧʝʨʠʦʜʘ (2011-2040, 2041-2070, 2071-2100) 

ʊʘʙʝʣʘ 3.15. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ɽʣʝʥʙʝʨʛʦʚʦʛ 

ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʟʘ ʧʝʨʠʦʜ 2020-2100 ʠ rcp85 ʢʣʠʤʘʪʩʢʠ ʩʮʝʥʘʨʠʦ 

ʊʘʙʝʣʘ 3.16. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [1Ⱦ̅̆̋́̅́] ʟʘ ɽʣʝʥʙʝʨʛʦʚ 

ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʟʘ ʪʨʠ ʧʝʨʠʦʜʘ (2011-2040, 2041-2070, 2071-

2100) 

ʊʘʙʝʣʘ 4.1. ʇʨʠʿʝʤ ʠ ʧʨʝʞʠʚˀʘʚʘˁʝ ʩʘʜʥʠʮʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʥʘʢʦʥ ʩʘʜˁʝ 

ʊʘʙʝʣʘ 4.2. ɱʝʜʥʦʬʘʢʪʦʨʠʿʘʣʥʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʩʘʜʥʠʮʝ ʐʌ ʠ ʀʐ 

ʊʘʙʝʣʘ 4.3. ʆʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ ʟʘ ʚʠʩʠʥʝ ʠ ʧʨʝʯʥʠʢʝ ʐʌ ʠ 

ʀʐ ʩʘʜʥʠʮʘ ʫ ʿʫʥʫ ʠ ʦʢʪʦʙʨʫ 2024. ʛʦʜʠʥʝ  

ʊʘʙʝʣʘ 4.4. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʚʠʩʠʥʘ ʩʘʜʥʠʮʘ ʐʌ ʫ ʿʫʥʫ 2024. 

ʛʦʜʠʥʝ  

ʊʘʙʝʣʘ 4.5. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʚʠʩʠʥʘ ʩʘʜʥʠʮʘ ʀʐ ʫ ʿʫʥʫ 2024. 

ʛʦʜʠʥʝ  

ʊʘʙʝʣʘ 4.6. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʚʠʩʠʥʘ ʩʘʜʥʠʮʘ ʐʌ ʫ ʦʢʪʦʙʨʫ 

2024. ʛʦʜʠʥʝ 

ʊʘʙʝʣʘ 4.7. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʚʠʩʠʥʘ ʩʘʜʥʠʮʘ ʀʐ ʫ ʦʢʪʦʙʨʫ 

2024. ʛʦʜʠʥʝ 

ʊʘʙʝʣʘ 4.8. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʿʝʜʥʦʛʦʜʠʰˁʝʛ ʚʠʩʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ 

ʩʘʜʥʠʮʘ ʐʌ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʦʜ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ  

ʊʘʙʝʣʘ 4.9. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʿʝʜʥʦʛʦʜʠʰˁʝʛ ʚʠʩʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ 

ʩʘʜʥʠʮʘ ʀʐ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʦʜ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ  

ʊʘʙʝʣʘ 4.10. ɱʝʜʥʦʬʘʢʪʦʨʠʿʘʣʥʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʤʝʨʝʥʝ ʚʠʩʠʥʝ ʩʘʜʥʠʮʘ 

ʠʩʪʨʘʞʠʚʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ 

ʊʘʙʝʣʘ 4.11. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʧʨʝʯʥʠʢʘ ʩʘʜʥʠʮʘ ʐʌ ʫ ʿʫʥʫ 

2024. ʛʦʜʠʥʝ 

ʊʘʙʝʣʘ 4.12. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʧʨʝʯʥʠʢʘ ʩʘʜʥʠʮʘ ʀʐ ʫ ʿʫʥʫ 

2024. ʛʦʜʠʥʝ  

ʊʘʙʝʣʘ 4.13. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʧʨʝʯʥʠʢʘ ʩʘʜʥʠʮʘ ʐʌ ʫ 

ʦʢʪʦʙʨʫ 2024. ʛʦʜʠʥʝ 

ʊʘʙʝʣʘ 4.14. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʥʠʭ ʧʨʝʯʥʠʢʘ ʩʘʜʥʠʮʘ ʀʐ ʫ 

ʦʢʪʦʙʨʫ 2024. ʛʦʜʠʥʝ 

ʊʘʙʝʣʘ 4.15. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʿʝʜʥʦʛʦʜʠʰˁʝʛ ʜʝʙˀʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ 

ʩʘʜʥʠʮʘ ʐʌ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʦʜ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ  
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ʊʘʙʝʣʘ 4.16. ʆʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʿʝʜʥʦʛʦʜʠʰˁʝʛ ʜʝʙˀʠʥʩʢʦʛ ʧʨʠʨʘʩʪʘ 

ʩʘʜʥʠʮʘ ʀʐ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʦʜ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ  

ʊʘʙʝʣʘ 4.17. ɱʝʜʥʦʬʘʢʪʦʨʠʿʘʣʥʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʤʝʨʝʥʝ ʧʨʝʯʥʠʢʝ ʠʩʪʨʘʞʠʚʘʥʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ 

ʊʘʙʝʣʘ 4.18. ʈʝʟʫʣʪʘʪʠ ʪʝʩʪʘ ʥʘʿʤʘˁʝ ʩʣʠʯʥʦʩʪʠ ʟʘ ʩʚʝ ʧʘʨʦʚʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ: FG ï 

ʌʨʫʰʢʘ ʛʦʨʘ, BR ï ɹʦʨʘˁʘ, BZ ï ɹʨʝʟʦʚʠʮʘ, BE ï ɹʝˀʘʥʠʮʘ, GĻ ï ɻʦʯ, JB ï ɱʘʩʪʨʝʙʘʮ, 

JG ï ɱʝʣʦʚʘ ʛʦʨʘ, JV ï ɱʘʚʦʨ, JK ï ɱʫʞʥʠ ʂʫʯʘʿ, KU ï ʂʫʢʘʚʠʮʘ, RU ï ʈʫʜʥʠʢ, SK ï 

ʉʝʚʝʨʥʠ ʂʫʯʘʿ, SP ï ʉʪʘʨʘ ʧʣʘʥʠʥʘ, KZ ï ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ, ʠ ʥʘʯʠʥʘ ʧʨʦʠʟʚʦʜˁʝ ʩʘʜʥʠʮʘ: 

ĠF ï ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ ʠʣʠ IĠ ï ʀʥʩʪʠʪʫʪ ʟʘ ʰʫʤʘʨʩʪʚʦ; * ʦʟʥʘʯʘʚʘ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʟʘ ʥʠʚʦ ʟʥʘʯʘʿʥʦʩʪʠ 95% 

 

ʉʇʀʉɸʂ ʌʆʊʆ-ʊɸɹʃʀʎɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ 

 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 2.1. ʇʨʠʧʨʝʤʘ ʪʝʨʝʥʘ ʟʘ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ: ʫʧʦʪʨʝʙʘ 

ʪʨʘʢʪʦʨʘ ʟʘ ʠʟʚʣʘʯʝˁʝ ʪʨʫʧʘʮʘ (ɸ), ʩʪʘʙʣʘ ʜʦʟʥʘʯʝʥʘ ʟʘ ʩʝʯʫ (ɹ), ʠʟʛʣʝʜ ʪʝʨʝʥʘ ʧʦʩʣʝ ʩʝʯʝ 

(ɺ), ʧʨʠʧʨʝʤˀʝʥʦ ʟʝʤˀʠʰʪʝ (ɻ) ʠ ʦʜʣʦʞʝʥʠ ʪʨʫʧʮʠ ʥʘ ʰʫʤʩʢʦʤ ʧʫʪʫ (ɼ) 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 2.2. ʈʘʟʤʝʨʘʚʘˁʝ ʨʝʜʦʚʘ ʠ ʨʘʟʚʣʘʯʝˁʝ ʢʘʥʘʧʘ (ɸ-ɻ), ʠʩʪʨʘʩʠʨʘʥʘ ʧʨʚʘ 

ʧʦʚʨʰʠʥʘ (ɼ), ʠʩʪʨʘʩʠʨʘʥʘ ʜʨʫʛʘ ʧʦʚʨʰʠʥʘ (ɫ) 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 4.1. ʄʝʨʝˁʝ ʧʨʝʯʥʠʢʘ (ɸ) ʠ ʚʠʩʠʥʘ (ɹ) ʩʘʜʥʠʮʘ 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 4.2. ʇʦʿʘʚʘ ʩʫʭʦʚʨʭʦʩʪʠ ʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʥʘ ʩʘʜʥʠʮʘʤʘ 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 4.3. ʂʨʘʚʝ ʥʘ ʧʦʚʨʰʠʥʠ ʪʝʩʪʘ (ɸ), ʦʰʪʝ˂ʝˁʘ ʢʦʿʘ ʩʫ ʫʟʨʦʢʦʚʘʣʝ ʢʨʘʚʝ (ɹ) 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 5.1. ʇʦʩʪʘʚˀʘˁʝ ʩʝʥʟʦʨʥʝ ʩʪʘʥʠʮʝ ʥʘ ʪʝʨʝʥʫ: ʧʦʩʪʘʚˀʘˁʝ ʥʦʩʘʯʘ (ɸ), 

ʧʦʩʪʘʚˀʘˁʝ ʮʝʥʪʨʘʣʝ ʢʫʪʠʿʝ (ɹ), ʧʦʩʪʘʚˀʘˁʝ ʥʦʩʘʯʘ ʟʘ ʩʦʣʘʨʥʫ ˂ʝʣʠʿʫ (ɺ), ʤʦʥʪʠʨʘʥʠ 

ʩʦʣʘʨʥʘ ˂ʝʣʠʿʘ ʠ ʮʝʥʪʨʘʣʥʘ ʢʫʪʠʿʘ (ɻ), ʧʦʩʪʘʚˀʝʥʠ ʩʝʥʟʦʨʠ ʟʘ ʠʥʩʦʣʘʮʠʿʫ, ʪʝʤʧʝʨʘʪʫʨʫ 

ʠ ʚʘʞʥʦʩʪ ʚʘʟʜʫʭʘ (ɼ) ʠ ʧʦʩʪʘʚˀʘˁʝ ʩʝʥʟʦʨʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʛʫ ʟʝʤˀʠʰʪʘ (ɫ) 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 5.2. ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʤʝʨʝˁʘ: ʩʘʜʨʞʘʿʘ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ (ɸ), 

ʪʝʤʧʝʨʘʪʫʨʝ ʟʝʤˀʠʰʪʘ (ɹ), ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ (ɺ), ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ (ɻ), ʠʥʩʦʣʘʮʠʿʝ  

(ɼ) ʠ ʩʘʜʨʞʘʿʘ ʫʛˀʝʥʜʠʦʢʩʠʜʘ ʫ ʚʘʟʜʫʭʫ (ɫ) 

 

ʉʇʀʉɸʂ ɻʈɸʌʀʂʆʅɸ ʋ ʊɽʂʉʊʋ ʇʆ ʇʆɻʃɸɺɲʀʄɸ 

 

ɻʨʘʬʠʢʦʥ 2.1. ɺʠʩʠʥʢʠ ʨʘʩʧʦʨʝʜ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ 

ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ [m] ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ   

ɻʨʘʬʠʢʦʥ 3.1. ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ [ ], ʦʩʨʝʜˁʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ( 1950. ʜʦ 

2020. ʛʦʜʠʥʝ.)  

ɻʨʘʬʠʢʦʥ 3.2. ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ [ ], ʦʩʨʝʜˁʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ, ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 

ɻʨʘʬʠʢʦʥ 3.3. ʄʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ [ ], ʦʩʨʝʜˁʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ, ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʣʦʢʘʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 

ɻʨʘʬʠʢʦʥ 3.4. ʇʘʜʘʚʠʥʝ [mm], ʩʫʤʠʨʘʥʝ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ, ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʣʦʢʘʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ. 

ɻʨʘʬʠʢʦʥ 3.5. ʇʘʜʘʚʠʥʝ [mm], ʩʫʤʠʨʘʥʝ ʪʦʢʦʤ ʟʠʤʝ, ʟʘ ʨʘʟʣʠʯʠʪʝ ʣʦʢʘʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ 

ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 

ɻʨʘʬʠʢʦʥ 3.6. ɽʣʝʥʙʝʨʛʦʚ ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ 

ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 
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ɻʨʘʬʠʢʦʥ 3.7. ʇʨʦʤʝʥʘ ɽʣʝʥʙʝʨʛʦʚʦʛ ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʬʝʨʝʥʪʥʠ 

ʢʣʠʤʘʪʩʢʠ ʧʝʨʠʦʜ 1971-2000 ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ ʣʝʛʝʥʜʠ, ʫ 

ʧʝʨʠʦʜʫ ʦʜ 1951. ʜʦ 2020. ʛʦʜʠʥʝ ʧʦ rcp45 ʢʣʠʤʘʪʩʢʦʤ ʩʮʝʥʘʨʠʿʫ 

ɻʨʘʬʠʢʦʥ 3.8. ʇʨʦʤʝʥʘ ɽʣʝʥʙʝʨʛʦʚʦʛ ʢʣʠʤʘʪʩʢʦʛ ʠʥʜʝʢʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʬʝʨʝʥʪʥʠ 

ʢʣʠʤʘʪʩʢʠ ʧʝʨʠʦʜ 1971-2000 ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, ʫ ʧʝʨʠʦʜʫ ʦʜ 1951. ʜʦ 2020. 

ʛʦʜʠʥʝ ʧʦ rcp85 ʢʣʠʤʘʪʩʢʦʤ ʩʮʝʥʘʨʠʿʫ 

ɻʨʘʬʠʢʦʥ 4.1. ʇʨʠʿʝʤ ʠ ʧʨʦʮʝʥʘʪ ʦʣʠʩʪʘʣʠʭ ʩʘʜʥʠʮʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʥʘʢʦʥ ʩʘʜˁʝ 

ɻʨʘʬʠʢʦʥ 4.2. ʇʨʠʿʝʤ ʩʘʜʥʠʮʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʥʘʢʦʥ ʩʘʜˁʝ 

ɻʨʘʬʠʢʦʥ 4.3. ʋʢʫʧʘʥ ʧʨʦʮʝʥʘʪ ʧʨʝʞʠʚˀʘʚʘˁʘ ʩʘʜʥʠʮʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʥʘʢʦʥ ʩʘʜˁʝ 

ɻʨʘʬʠʢʦʥ 4.4. ʇʨʝʞʠʚˀʘʚʘˁʝ ʩʘʜʥʠʮʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʥʘʢʦʥ 

ʩʘʜˁʝ 

ɻʨʘʬʠʢʦʥ 4.5. ʇʨʦʮʝʥʘʪ ʦʰʪʝ˂ʝʥʠʭ ʧʨʝʞʠʚʝʣʠʭ ʩʘʜʥʠʮʘ ʠ ʧʨʦʮʝʥʪʫʘʣʥʠ ʦʜʥʦʩ 

ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʦʰʪʝ˂ʝˁʘ  
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ʂʘʨʪʘ 2.1. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ 

ʂʘʨʪʘ 2.2. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʠʩʪʨʘʞʠʚʘʥʠʭ ʧʨʦʚʝʥʿʝʥʮʠʿʘ ʧʨʝʤʘ ʨʝʜʝʬʠʥʠʩʘʥʠʤ 

ʨʝʛʠʦʥʠʤʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ  

ʂʘʨʪʘ 3.1. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʣʦʢʘʮʠʿʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ ʦʩʥʦʚʘʥʦʛ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ 

ʪʝʩʪʘ 
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1. ʋɺʆɼ 

 

ɹʫʢʚʘ (Fagus sylvatica L.) ʿʝ ʥʘʿʨʘʩʧʨʦʩʪʘˁʝʥʠʿʘ ʠ ʩʘ ʝʢʦʥʦʤʩʢʦʛ ʘʩʧʝʢʪʘ 

ʥʘʿʟʥʘʯʘʿʥʠʿʘ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʫ ʉʨʙʠʿʠ ʠ ɽʚʨʦʧʠ. ʋʿʝʜʥʦ, ʪʦ ʿʝ ʚʨʩʪʘ ʩʘ ʥʘʿʰʠʨʠʤ ʚʠʩʠʥʩʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝʤ (ʦʜ 40 ʜʦ 2100 m ʥ.ʚ.), ʰʪʦ ʧʨʦʠʟʠʣʘʟʠ ʠʟ ʰʠʨʦʢʝ ʝʢʦʣʦʰʢʝ ʘʤʧʣʠʪʫʜʝ 

ʫ ʦʜʥʦʩʫ ʥʘ ʢʣʠʤʘʪʩʢʝ (ʩʚʝʪʣʦʩʪ ʠ ʪʦʧʣʦʪʫ) ʠ ʝʜʘʬʩʢʝ ʬʘʢʪʦʨʝ (ʛʝʦʣʦʰʢʫ ʧʦʜʣʦʛʫ ʠ 

ʪʠʧʦʚʝ ʟʝʤˀʠʰʪʘ), ʘ ʥʝʰʪʦ ʥʠʞʫ ʘʤʧʣʠʪʫʜʫ ʫ ʦʜʥʦʩʫ ʥʘ ʚʣʘʞʥʦʩʪ ʩʪʘʥʠʰʪʘ.  

ʆʯʝʢʠʚʘʥʝ ʢʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ, ʢʦʿʝ ˂ʝ ʩʝ ʫ ʫʤʝʨʝʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʥʦʿ ʢʣʠʤʘʪʩʢʦʿ 

ʟʦʥʠ ʤʘʥʠʬʝʩʪʦʚʘʪʠ ʢʨʦʟ ʠʥʪʝʥʟʠʚʠʨʘˁʝ ʠ ʜʫʞʠʥʫ ʪʨʘʿʘˁʘ ʩʫʰʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ 

ʧʝʨʠʦʜʘ, ʠʤʘ˂ʝ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʙʫʢʚʫ, ʢʦʿʘ ʿʝ ʧʦʟʥʘʪʘ ʢʘʦ ʚʨʩʪʘ ʦʩʝʪˀʠʚʘ ʥʘ ʩʫʰʫ. 

ɼʘʥʘʩ ʿʝ ʛʦʪʦʚʦ ʠʟʚʝʩʥʦ ʜʘ ˂ʝ ʫʯʝʩʪʘʣʝ ʣʝʪˁʝ ʩʫʰʝ ʚʦʜʠʪʠ ʢʘ ʧʦʚʝ˂ʘʥʦʿ ʫʛʨʦʞʝʥʦʩʪʠ 

ʧʦʿʝʜʠʥʠʭ ʝʢʦʩʠʩʪʝʤʘ ʙʫʢʚʝ ʫʥʫʪʘʨ ʧʦʩʪʦʿʝ˂ʝʛ ʘʨʝʘʣʘ, ʧʨʠ ʯʝʤʫ ʧʦʿʝʜʠʥʝ ʧʨʦʮʝʥʝ 

ʧʨʝʜʚʠʹʘʿʫ ʜʘ ˂ʝ ʫʩʣʝʜ ʦʚʘʢʚʠʭ ʧʨʦʤʝʥʘ ʜʦ˂ʠ ʜʦ ʨʝʜʫʢʮʠʿʝ ʧʨʠʨʦʜʥʦʛ ʘʨʝʘʣʘ ʚʨʩʪʝ ʫ 

ʧʦʿʝʜʠʥʠʤ ʢʨʘʿʝʚʠʤʘ.  

ʇʦʣʘʟʝ˂ʠ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʩʮʝʥʘʨʠʿʘ, ʧʨʝʜʚʠʹʘ ʩʝ ʜʘ ˂ʝ ʜʦ˂ʠ ʜʦ ʨʝʜʫʢʮʠʿʝ 

ʧʨʠʨʦʜʥʦʛ ʘʨʝʘʣʘ ʙʫʢʚʝ, ʧʨʠ ʯʝʤʫ ˂ʝ ʥʘʿʫʛʨʦʞʝʥʠʿʘ ʙʠʪʠ ʩʪʘʥʠʰʪʘ ʥʘ ʥʠʞʠʤ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ, ʫ ʿʫʞʥʠʤ ʠ ʿʫʛʦʠʩʪʦʯʥʠʤ ʜʝʣʦʚʠʤʘ ʘʨʝʘʣʘ, ʛʜʝ ˂ʝ ʩʝ ʩʤʘˁʝˁʝ 

ʧʘʜʘʚʠʥʘ, ʘ ʧʦʚʝ˂ʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ ʥʘʿʚʠʰʝ ʠʩʧʦˀʠʪʠ. 

ʀʩʪʦʚʨʝʤʝʥʦ, ʫʩʣʦʚʠ ʫ ʩʝʚʝʨʥʠʤ ʠ ʩʝʚʝʨʦʠʩʪʦʯʥʠʤ ʜʝʣʦʚʠʤʘ ʘʨʝʘʣʘ ˂ʝ ʧʦʩʪʘʪʠ 

ʧʦʛʦʜʥʠʿʠ ʟʘ ʙʫʢʦʚʝ ʝʢʦʩʠʩʪʝʤʝ (von Wuehlisch, 2004). 

ʇʨʦʮʝʥʘ ʛʝʥʝʪʠʯʢʝ ʨʘʟʥʦʚʨʩʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʙʫʢʚʝ ʧʨʝʜʤʝʪ ʩʫ 

ʨʘʟʣʠʯʠʪʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ, ʦʩʥʦʚʘʥʠʭ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʟʝʤˀʘʤʘ. ʋ ʉʨʙʠʿʠ ʩʫ, ʜʦ ʩʘʜʘ, ʦʩʥʦʚʘʥʘ ʜʚʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʘ ʪʝʩʪʘ ʙʫʢʚʝ, ʥʘ 

ʣʦʢʘʣʠʪʝʪʠʤʘ ɼʝʙʝʣʠ ʃʫʛ (ʠʩʪʦʯʥʘ ʉʨʙʠʿʘ) ʠ ʌʨʫʰʢʘ ʛʦʨʘ (ʩʝʚʝʨʥʘ ʉʨʙʠʿʘ), ʢʘʦ ʜʝʦ 

ʤʨʝʞʝ ʝʚʨʦʧʩʢʠʭ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ. ʋ ʦʚʠʤ ʪʝʩʪʦʚʠʤʘ ʿʝ ʟʘʩʪʫʧˀʝʥʦ ʫʢʫʧʥʦ 5 

ʩʨʧʩʢʠʭ ʧʨʦʚʝʥʠʿʝʥʮʿʘ (ʌʨʫʰʢʘ ʛʦʨʘ, ʂʦʧʘʦʥʠʢ, ɸʚʘʣʘ, ɹʦʨʘˁʘ ʠ ʎʝʨ), ʢʦʿʝ ʥʝ 

ʦʙʫʭʚʘʪʘʿʫ ʮʝʣʦʢʫʧʘʥ ʘʨʝʘʣ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ, ʫʩʣʝʜ ʯʝʛʘ ʩʝ ʿʘʚʠʣʘ ʧʦʪʨʝʙʘ ʟʘ ʦʩʥʚʘˁʝʤ 

ʪʨʝ˂ʝʛ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ, ʫ ʢʦʤʝ ʙʠ ʩʝ ʪʝʩʪʠʨʘʦ ʘʜʘʧʪʠʚʥʠ ʠ 

ʧʨʦʠʟʚʦʜʥʠ ʧʦʪʝʥʮʠʿʘʣ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʧʦʨʝʢʣʦʤ ʠʟ ʉʨʙʠʿʝ.  

ʆʚʫ ʧʦʪʨʝʙʫ ʧʨʝʧʦʟʥʘʣʦ ʿʝ ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʰʫʤʘʨʩʪʚʘ ʠ 

ʚʦʜʦʧʨʠʚʨʝʜʝ - ʋʧʨʘʚʘ ʟʘ ʰʫʤʝ ʠ ʬʠʥʘʥʩʠʿʩʢʠ ʧʦʜʨʞʘʣʦ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ 

ʨʝʘʣʠʟʦʚʘʥʘ ʫ ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ Ăʇʨʦʮʝʥʘ ʘʜʘʧʪʠʚʥʦʛ ʠ ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʨʧʩʢʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʤ ʪʝʩʪʫò.  
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ʋ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʦʿʝʢʪʘ ʿʝ ʫʯʝʩʪʚʦʚʘʦ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʪʠʤ:  

1. ʜʨ ʄʠʨʿʘʥʘ ʐʠʿʘʯʠ˂-ʅʠʢʦʣʠ˂, ʨʝʜ. ʧʨʦʬ. ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - 

ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ, ʨʫʢʦʚʦʜʠʣʘʮ ʧʨʦʿʝʢʪʘ  

2. ʜʨ ɺʣʘʜʘʥ ʀʚʝʪʠ˂, ʨʝʜ. ʧʨʦʬ. ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʐʫʤʘʨʩʢʦʛ 

ʬʘʢʫʣʪʝʪʘ  

3. ʜʨ ɼʨʘʛʠʮʘ ɺʠʣʦʪʠ˂, ʨʝʜ. ʧʨʦʬ. ʫ ʧʝʥʟʠʿʠ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - 

ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ  

4. ʜʨ ʄʘʨʠʥʘ ʅʦʥʠ˂, ʚʘʥʨ. ʧʨʦʬ. ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʐʫʤʘʨʩʢʦʛ 

ʬʘʢʫʣʪʝʪʘ  

5. ʜʨ ɱʦʚʘʥʘ ɼʝʚʝʪʘʢʦʚʠ˂, ʚʘʥʨ. ʧʨʦʬ. ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʐʫʤʘʨʩʢʦʛ 

ʬʘʢʫʣʪʝʪʘ 

6. ʀʚʦʥʘ ʂʝʨʢʝʟ-ɱʘʥʢʦʚʠ˂, ʤʘʩʪʝʨ ʠʥʞʝˁʝʨ ʰʫʤʘʨʩʪʚʘ, ʠʩʪʨʘʞʠʚʘʯ ʩʘʨʘʜʥʠʢ 

(ʜʦʢʪʦʨʘʥʜ) ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ 

7. ʜʨ ɺʣʘʜʘʥ ʇʦʧʦʚʠ˂, ʥʘʫʯʥʠ ʩʘʚʝʪʥʠʢ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ, ɹʝʦʛʨʘʜ 

8. ʜʨ ɸʣʝʢʩʘʥʜʘʨ ʃʫʯʠ˂,  ʥʘʫʯʥʠ ʩʘʚʝʪʥʠʢ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ, ɹʝʦʛʨʘʜ 

9. ʌʠʣʠʧ ʄʘʢʩʠʤʦʚʠ˂, ʤʘʩʪʝʨ ʠʥʞʝˁʝʨ ʰʫʤʘʨʩʪʚʘ, ʠʩʪʨʘʞʠʚʘʯ ʧʨʠʧʨʘʚʥʠʢ 

(ʜʦʢʪʦʨʘʥʜ) ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʀʥʩʪʠʪʫʪʘ ʟʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ  

10. ʀʨʠʜʘ ʃʘʟʠ˂, ʠʩʪʨʘʞʠʚʘʯ ʩʘʨʘʜʥʠʢ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ - ʌʠʟʠʯʢʦʛ 

ʬʘʢʫʣʪʝʪʘ 

11. ʜʠʧʣ. ʠʥʞ. ɺʝʣʘ ɱʘʥʢʦʚ, , ʩʪʨʫʯʥʠ ʩʘʨʘʜʥʠʢ ʫ ʧʝʥʟʠʿʠ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ 

ï ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ 

12. ʜʠʧʣ. ʠʥʞ. ʀʛʦʨ ʏʫʢʘʥʦʚʠ˂, ʫʧʨʘʚʥʠʢ, ʩʝʢʪʦʨ ʟʘ ʰʫʤʝ ʠ ʰʫʤʘʨʩʪʚʦ ʅɹ Ăɻʦʯñ, 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ ï ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ 

 

 

1.1. ʇʈʆɺɽʅʀɱɽʅʀʏʅʀ ʊɽʉʊʆɺʀ ɹʋʂɺɽ 

 

ʇʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪʦʚʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʠʜ ex situ ʢʦʥʟʝʨʚʘʮʠʿʝ ʛʝʥʦʬʦʥʜʘ, ʫ 

ʢʦʿʠʤʘ ʩʝ ʚʨʰʠ ʧʨʦʮʝʥʘ ʩʪʝʧʝʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʠ ʘʜʘʧʪʠʚʥʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʢʝ ʚʨʩʪʝ ʜʨʚʝ˂ʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʩʨʝʜʠʥʝ. Eriksson ʠ Ekberg (2001) 

ʥʘʚʦʜʝ ʜʚʘ ʮʠˀʘ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʝ ʪʝʩʪʦʚʝ: (1) ʧʨʠʤʘʨʥʠ, 

ʯʠʿʘ ʿʝ ʛʣʘʚʥʘ ʩʚʨʭʘ ʧʨʠʤʝʥˀʠʚʦʩʪ ʫ ʧʨʘʢʪʠʯʥʝ ʩʚʨʭʝ, ʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʠʜʝʥʪʠʬʠʢʦʚʘˁʘ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʢʦʿʝ ʜʘʿʫ ʥʘʿʙʦˀʝ ʧʨʦʠʟʚʦʜʥʝ ʨʝʟʫʣʪʘʪʝ ʥʘ ʜʘʪʦʤ ʩʪʘʥʠʰʪʫ ʠ (2) ʥʘʫʯʥʠ, 

ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʠʩʪʨʘʞʠʚʘˁʝ ʘʜʘʧʪʘʮʠʿʝ ʢʦʿʘ ʩʝ ʦʜʚʠʿʘ ʢʘʦ ʠ ʩʪʘʥʠʰʥʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ 

ʥʘ ʪʫ ʘʜʘʧʪʘʮʠʿʫ ʫʪʠʯʫ. ʇʨʦʚʝʥʠʿʝʥʠʯʥʝ ʪʝʩʪʦʚʝ ʙʠ ʪʨʝʙʘʣʦ ʦʩʥʠʚʘʪʠ ʥʘ ʚʠʰʝ 

ʨʘʟʣʠʯʠʪʠʭ ʣʦʢʘʣʠʪʝʪʘ, ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʦ ʧʫʥ ʧʦʪʝʥʮʠʿʘʣ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʢʦʿʠ ʿʝ 

ʧʦʩʣʝʜʠʮʘ ʠʥʪʝʨʘʢʮʠʿʝ Ăʧʨʦʚʝʥʠʿʝʥʮʠʿʘ Ĭ ʣʦʢʘʣʠʪʝʪò. ɳʠʭʦʚʦ ʦʩʥʠʚʘˁʝ ʠʤʘ ʥʘʨʦʯʠʪ 
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ʟʥʘʯʘʿ ʢʦʜ ʚʨʩʪʘ ʩʘ ʚʝʣʠʢʠʤ ʘʨʝʘʣʦʤ ʠ ʠʟʨʘʞʝʥʠʤ ʛʝʥʝʪʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ, ʢʘʦ ʰʪʦ ʿʝ 

ʙʫʢʚʘ.  

ʇʨʚʠ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪʦʚʠ ʙʫʢʚʝ ʦʩʥʦʚʘʥʠ ʩʫ ʫ ɹʦʪʘʥʠʯʢʦʿ ʙʘʰʪʠ ʫ ʄʠʥʜʝʥʫ 

ʫ ʅʝʤʘʯʢʦʿ 1877. ʛʦʜʠʥʝ ʦʜ ʫʢʫʧʥʦ 123 ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʘʩʪʠ ʦʚʝ ʟʝʤˀʝ 

(Kienitz, 1886). ɿʘʪʠʤ ʿʝ ʦʩʥʦʚʘʥ ʪʝʩʪ ʢʦʿʠ ʿʝ ʧʦʨʝʜʠʦ ʰʚʘʿʮʘʨʩʢʝ ʠ ʜʘʥʩʢʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ 

(Engler, 1909). ʂʘʩʥʠʿʝ ʩʝ ʩʣʠʯʥʠ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪʦʚʠ ʦʩʥʠʚʘʿʫ ʠ ʫ ʜʨʫʛʠʤ ʝʚʨʦʧʩʢʠʤ 

ʟʝʤˀʘʤʘ, ʢʘʦ ʰʪʦ ʩʫ ɹʝʣʛʠʿʘ, ɼʘʥʩʢʘ ʠ ʌʨʘʥʮʫʩʢʘ (Vidakoviĺ, Krstiniĺ 1985). 

ʋ ʉʨʙʠʿʠ, ʧʨʚʠ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪʦʚʠ ʙʫʢʚʝ ʦʩʥʦʚʘʥʠ ʩʫ 2007. ʛʦʜʠʥʝ, ʫ ʦʢʚʠʨʫ 

ʤʨʝʞʝ ʝʚʨʦʧʩʢʠʭ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ. ʄʨʝʞʘ ʿʝ ʦʩʥʠʚʘʥʘ ʫ ʰʝʩʪ ʮʠʢʣʫʩʘ: 1986.; 

1987.; 1988.; 1995.; 1998. ʠ 2007. ʛʦʜʠʥʝ (von Wuehlisch, 2004). ɻʣʘʚʥʠ ʨʘʟʣʦʛ ʟʘ ʦʩʥʠʚʘˁʝ 

ʦʚʠʭ ʪʝʩʪʦʚʘ ʙʠʣʘ ʿʝ ʥʘʨʘʩʪʘʿʫ˂ʘ ʧʦʪʨʝʙʘ ʟʘ ʩʝʤʝʥʦʤ ʙʫʢʚʝ ʫ ʮʝʥʪʨʘʣʥʦʿ ɽʚʨʦʧʠ, ʪʦʢʦʤ 

ʩʝʜʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ. ʂʘʢʦ ʩʝ ʫ ʪʦ ʚʨʝʤʝ ʩʝʤʝ, ʫʛʣʘʚʥʦʤ, ʫʚʦʟʠʣʦ ʠʟ 

ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ, ʿʘʚʠʣʘ ʩʝ ʧʦʪʨʝʙʘ ʟʘ ʪʝʩʪʠʨʘˁʝʤ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʧʨʦʠʟʚʝʜʝʥʦʛ ʠʟ 

ʦʚʦʛ ʩʝʤʝʥʘ. ʋʙʨʟʦ ʩʝ ʩʭʚʘʪʠʣʦ ʜʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʩʘʤʦ ʪʝʩʪʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʟʘʩʝʙʥʠʭ 

ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ, ʥʝʛʦ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫʩʪʘʥʦʚʠʪʠ ʤʨʝʞʫ ʪʝʩʪʦʚʘ ʫ ʢʦʿʠʤʘ ʙʠ ʩʝ 

ʠʩʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʪʝʩʪʠʨʘʣʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʩʨʝʜʠʥʝ. ʇʨʠʣʠʢʦʤ ʧʦʩʣʝʜˁʝ 

ʩʝʨʠʿʝ ʝʚʨʦʧʩʢʠʭ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ ʠʟ 2007. ʛʦʜʠʥʝ, ʦʩʥʦʚʘʥʦ ʿʝ ʫʢʫʧʥʦ 7 

ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ: ʧʦ ʜʚʘ ʫ ʉʨʙʠʿʠ ʠ ʅʝʤʘʯʢʦʿ ʠ ʧʦ ʿʝʜʘʥ ʫ ʍʨʚʘʪʩʢʦʿ, ɹʦʩʥʠ ʠ 

ʍʝʨʮʝʛʦʚʠʥʠ ʠ ʀʪʘʣʠʿʠ. ʋ ˁʠʤʘ ʿ ʝ ʟʘʩʪʫʧˀʝʥʦ 20 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠʟ ʙʘʣʢʘʥʩʢʦʛ ʨʝʛʠʦʥʘ: 

ʉʨʙʠʿʘ, ʍʨʚʘʪʩʢʘ, ɹʦʩʥʘ ʠ ʍʝʨʮʝʛʦʚʠʥʘ ʠ 12 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠʟ ʨʝʛʠʦʥʘ ʟʘʧʘʜʥʝ ʠ 

ʮʝʥʪʨʘʣʥʝ ɽʚʨʦʧʝ: ʐʚʘʿʮʘʨʩʢʘ, ʅʝʤʘʯʢʘ, ɸʫʩʪʨʠʿʘ, ʀʪʘʣʠʿʘ, ʄʘʹʘʨʩʢʘ ʠ ʈʫʤʫʥʠʿʘ. 

ʊʝʩʪʦʚʠ ʩʫ ʢʦʥʮʠʧʠʨʘʥʠ ʪʘʢʦ ʜʘ ʿʝ 15 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʟʘʩʪʫʧˁʝʥʦ ʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʤ 

ʪʝʩʪʦʚʠʤʘ ʥʘ ʩʚʠʤ ʣʦʢʘʣʠʪʝʪʠʤʘ (von Wuehlisch et al., 2010).  

ʆʜ ʤʦʤʝʥʪʘ ʦʩʥʠʚʘˁʘ ʜʦ ʜʘʥʘʩ, ʫ ʦʢʚʠʨʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ ʙʫʢʚʝ ʫ 

ʉʨʙʠʿʠ, ʩʧʨʦʚʝʜʝʥʘ ʩʫ ʨʘʟʣʠʯʠʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʫ ʮʠˀʫ ʧʨʦʮʝʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ, ʧʨʠʤʝʥʦʤ ʤʦʨʬʦʣʦʰʢʠʭ, ʘʥʘʪʦʤʩʢʠʭ, ʬʠʟʠʦʣʦʰʢʠʭ 

ʠ ʤʦʣʝʢʫʣʘʨʥʠʭ ʤʘʨʢʝʨʘ (ʐʠʿʘʯʠ˂-ʅʠʢʦʣʠ˂ et al., 2009; Ġijaļiĺ-Nikoliĺ et al., 2012, 2013; 

Stojniĺ et al., 2010 ʘ,b,c,d; 2011; 2012; ʉʪʦʿʥʠ˂, 2013; von Wuehlisch, et al., 2010; Ļortan et 

al., 2019; Noniĺ et al., 2019; Jovanoviĺ et al., 2024). ʇʦʩʝʙʘʥ ʟʥʘʯʘʿ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʘʣʠʟʦʚʘʥʠʭ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʧʨʦʿʝʢʪʘ ʦʛʣʝʜʘ ʩʝ ʫ ʢʦʥʪʠʥʫʠʪʝʪʫ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘʧʦʯʝʪʠʭ 

2007. ʛʦʜʠʥʝ, ʦʩʥʠʚʘˁʝʤ ʧʨʚʠʭ ʧʨʦʚʝʥʠʿʝʥʠʯʥʠʭ ʪʝʩʪʦʚʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ, ʫ ʢʦʿʠʤʘ ʿʝ 

ʚʨʰʝʥʦ ʪʝʩʪʠʨʘˁʝ ʘʜʘʧʪʠʚʥʦʛ ʠ ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ 5 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠʟ ʉʨʙʠʿʝ.  

ʇʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ ʙʫʢʚʝ ʥʘ ɻʦʯʫ ˂ʝ ʧʨʝʜʩʪʘʚˀʘʪʠ ʦʩʥʦʚʫ ʟʘ ʧʨʦʮʝʥʫ 

ʧʨʦʠʟʚʦʜʥʦʛ ʠ ʘʜʘʧʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ 14 ʩʨʧʩʢʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ, ʢʘʦ ʠ ʚʠʜ ex situ 



4 

 

ʢʦʥʟʝʨʚʘʮʠʿʝ ʜʝʣʘ ʛʝʥʦʬʦʥʜʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ. ɳʝʛʦʚʠʤ ʦʩʥʠʚʘˁʝʤ ʦʙʫʭʚʘ˂ʝʥ ʿʝ ʛʦʪʦʚʦ 

ʮʝʦ ʘʨʝʘʣ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ ʠ ʩʪʚʦʨʝʥʘ ʿʝ ʧʦʣʘʟʥʘ ʦʩʥʦʚʘ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. 

2. ʆʉʅʀɺɸɳɽ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ  
 

ʊʦʢʦʤ ʠʟʚʦʹʝˁʘ ʪʝʨʝʥʩʢʦʛ ʜʝʣʘ ʦʚʦʛ ʧʨʦʿʝʢʪʘ, ʦʙʘʚˀʝʥʝ ʩʫ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʧʨʠʧʨʝʤʫ ʠ ʪʨʘʥʩʧʦʨʪ ʩʘʜʥʠʮʘ, ʧʨʠʧʨʝʤʫ ʧʦʚʨʰʠʥʝ, ʬʦʨʤʠʨʘˁʝ ʰʝʤʝ ʩʘʜˁʝ 

ʠ ʩʘʤʫ ʩʘʜˁʫ. ʉʚʝ ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘʿʝʜʥʦ ʯʠʥʝ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ. 

 

2.1. ʆɼɸɹʀʈ ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ 

 

ʆʜʘʙʠʨ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʟʘ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʠʟʚʨʰʝʥ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʧʨʝʪʭʦʜʥʠʭ ʩʘʟʥʘˁʘ ʦ ʨʝʛʠʦʥʠʤʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ (Ivetiĺ, 2009). ʀʚʝʪʠ˂ ʠ 

ʩʘʨ. (2019) ʩʫ ʠʟʚʨʰʠʣʠ ʨʝʚʠʟʠʿʫ ʨʝʛʠʦʥʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʥʘ ʧʦʜʨʫʯʿʫ ʉʨʙʠʿʝ ʫ 

ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ Ăʈʝʚʠʟʠʿʘ ʨʝʛʠʦʥʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠñ ʠ ʜʝʬʠʥʠʩʘʣʠ ʪʨʠ 

ʨʝʛʠʦʥʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ: 31 ï ɺʦʿʚʦʜʠʥʘ, 32 ï ʎʝʥʪʨʘʣʥʘ ʠ ʟʘʧʘʜʥʘ 

ʉʨʙʠʿʘ, ʠ 33 ï ʀʩʪʦʯʥʘ ʠ ʿʫʞʥʘ ʉʨʙʠʿʘ (ʩʣʠʢʘ 2.1). 

 

ʉʣʠʢʘ 2.1. ɼʝʬʠʥʠʩʘʥʠ ʨʝʛʠʦʥʠ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʧʨʝʤʘ ʀʚʝʪʠ˂ ʠ ʩʘʨ., 2019 

 

 
ʃʝʛʝʥʜʘ: 31 ï ɺʦʿʚʦʜʠʥʘ (ʧʣʘʚʦ), 32 ï ʮʝʥʪʨʘʣʥʘ ʠ ʟʘʧʘʜʥʘ ʉʨʙʠʿʘ (ʟʝʣʝʥʦ), ʠ 33 ï ʠʩʪʦʯʥʘ ʠ ʿʫʞʥʘ ʉʨʙʠʿʘ (ʞʫʪʦ) 

 

ʉʘʜʥʠʮʝ ʟʘ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ ʚʦʜʝ ʧʦʨʝʢʣʦ ʠʟ 14 ʧʨʠʨʦʜʥʠʭ 

ʧʦʧʫʣʘʮʠʿʘ ʩʘ ʧʦʜʨʫʯʿʘ ʉʨʙʠʿʝ (ʢʘʨʪʘ 2.1): ʌʨʫʰʢʘ ʛʦʨʘ, ɹʦʨʘˁʘ, ɱʝʣʦʚʘ ʛʦʨʘ, ɱʘʚʦʨ, 
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ʈʫʜʥʠʢ, ɻʦʯ, ɱʘʩʪʨʝʙʘʮ, ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʫʞʥʠ ʂʫʯʘʿ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʂʫʢʘʚʠʮʘ, 

ɹʝˀʘʥʠʮʘ, ʂʘʟʘʥ-ɿʝʣʝʥʠʯʿʝ ʠ ɹʨʝʟʦʚʠʮʘ.  

 

ʂʘʨʪʘ 2.1. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ 
 

 

 

ʇʨʦʩʝʯʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ (ʧʦʧʫʣʘʮʠʿʘ) ʢʨʝ˂ʝ ʩʝ ʦʜ 

360 m (ʌʨʫʰʢʘ ʛʦʨʘ) ʜʦ 1230 m (ɱʘʚʦʨ) (ʛʨʘʬʠʢʦʥ 2.1). ʆʜʘʙʨʘʥʝ ʧʦʧʫʣʘʮʠʿʝ ʧʨʠʧʘʜʘʿʫ 

ʜʚʝʤʘ ʧʦʜʩʚʝʟʘʤʘ ï ʙʨʜʩʢʠʤ (ʩʫʙʤʦʥʪʘʥʠʤ) ʧʨʠʧʘʥʦʥʩʢʠʤ ʰʫʤʘʤʘ ʙʫʢʚʝ (Helleboro 

odori-Fagenion moesiacae Soó et Borhidi 1960., syn.: Fagenion moesiacae submontanum B. 

Jovanoviĺ 1976.) ʠ ʧʣʘʥʠʥʩʢʠʤ ʰʫʤʘʤʘ ʙʫʢʚʝ (Asperulo-Fagenion moesiacae Knapp 1944., 

syn.: Fagenion moesiacae montanum B. Jovanoviĺ 1976).  

 

ɻʨʘʬʠʢʦʥ 2.1. ɺʠʩʠʥʢʠ ʨʘʩʧʦʨʝʜ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ 

ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ [m] ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ   
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ʇʨʝʤʘ ʨʝʜʝʬʠʥʠʩʘʥʠʤ ʨʝʛʠʦʥʠʤʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ, ʦʜʘʙʨʘʥʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ 

ʧʨʠʧʘʜʘʿʫ ʩʣʝʜʝ˂ʠʤ ʨʝʛʠʦʥʠʤʘ (ʢʘʨʪʘ 2.2):  

- ʈʝʛʠʦʥ 31 (ɺʦʿʚʦʜʠʥʘ): ʌʨʫʰʢʘ ʛʦʨʘ (ʌɻ); 

- ʈʝʛʠʦʥ 32 (ʮʝʥʪʨʘʣʥʘ ʠ ʟʘʧʘʜʥʘ ʉʨʙʠʿʘ): ɹʦʨʘˁʘ (ɹʈ), ɱʝʣʦʚʘ ʛʦʨʘ (ɱɻ), ɱʘʚʦʨ 

(ɱɺ), ʈʫʜʥʠʢ (ʈʋ), ɻʦʯ (ɻʏ), ɱʘʩʪʨʝʙʘʮ (ɱɹ); 

- ʈʝʛʠʦʥ 33 (ʠʩʪʦʯʥʘ ʠ ʿʫʞʥʘ ʉʨʙʠʿʘ): ʉʝʚʝʨʥʠ ʂʫʯʘʿ (ʉʂ), ɱʫʞʥʠ ʂʫʯʘʿ (ɱʂ), 

ɹʝˀʘʥʠʮʘ (ɹɽ), ɹʨʝʟʦʚʠʮʘ (ɹɿ), ʉʪʘʨʘ ʧʣʘʥʠʥʘ (ʉʇ), ʂʫʢʘʚʠʮʘ (ʂʋ), ʂʘʟʘʥ 

ɿʝʣʝʥʠʯʿʝ (ʂɿ). 

 

ʂʘʨʪʘ 2.2. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʠʩʪʨʘʞʠʚʘʥʠʭ ʧʨʦʚʝʥʿʝʥʮʠʿʘ  

ʧʨʝʤʘ ʨʝʜʝʬʠʥʠʩʘʥʠʤ ʨʝʛʠʦʥʠʤʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ 
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2.2. ʊɽʍʅʆʃʆɻʀɱɸ ʇʈʆʀɿɺʆɼɳɽ ʉɸɼʅʀʎɸ, ʇʈʀʇʈɽʄɸ ʊɽʈɽʅɸ ʀ ʊʈɸʅʉʇʆʈʊ ʉɸɼʅʀʎɸ 

 

ʉʝʤʝ ʿʝ ʩʘʢʫʧˀʝʥʦ ʫ ʿʝʩʝʥ 2020. ʛʦʜʠʥʝ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʦʩʥʦʚʘʥʘ ʜʚʘ ʪʝʩʪʘ : ʧʨʚʠ ʫ 

ʨʘʩʘʜʥʠʢʫ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ (ʐʌ) ʠ ʜʨʫʛʠ ʫ ʨʘʩʘʜʥʠʢʫ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ 

(ʀʐ), ʦʙʘ ʥʘ ʦʢʫ˂ʥʠʮʠ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʨʘʜʠ ʣʘʢʰʝʛ ʧʨʘ˂ʝˁʘ ʨʘʟʚʦʿʘ 

ʙʠˀʘʢʘ ʫ ʿʫʚʝʥʠʣʥʦʿ ʝʪʘʧʠ ʨʘʟʚʠ˂ʘ.  

ʇʨʚʠ ʪʝʩʪ  (ʐʌ) ʦʩʥʦʚʘʥ ʿʝ ʦʜ 11 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ: ʌʨʫʰʢʘ ʛʦʨʘ, ɹʦʨʘˁʘ, ɱʝʣʦʚʘ 

ʛʦʨʘ, ɱʘʚʦʨ, ʈʫʜʥʠʢ, ɻʦʯ, ɱʘʩʪʨʝʙʘʮ, ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʫʞʥʠ ʂʫʯʘʿ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠ 

ʂʫʢʘʚʠʮʘ. ɼʨʫʛʠ ʪʝʩʪ  (ʀʐ) ʦʩʥʦʚʘʥ ʿʝ, ʪʘʢʦʹʝ, ʦʜ 11 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ: ʂʫʢʘʚʠʮʘ, ʈʫʜʥʠʢ, 

ɻʦʯ, ɹʝˀʘʥʠʮʘ, ʂʘʟʘʥ-ɿʝʣʝʥʠʯʿʝ, ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʝʣʦʚʘ ɻʦʨʘ, ɱʘʩʪʨʝʙʘʮ, ɱʘʚʦʨ, ʉʪʘʨʘ 

ʧʣʘʥʠʥʘ ʠ ɹʨʝʟʦʚʠʮʘ. ʋ ʦʙʘ ʪʝʩʪʘ  ʟʘʩʪʫʧˁʝʥʦ ʿʝ 8 ʠʩʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ, ʜʦʢ ʿʝ ʫ ʩʚʘʢʦʤ 

ʦʜ ˁʠʭ ʙʠʣʦ ʿʦʰ ʧʦ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʫ ʧʨʦʠʟʚʝʜʝʥʝ ʩʘʜʥʠʮʝ 

ʧʦʨʝʢʣʦʤ ʠʟ 14 ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ. 

ʋʩʣʦʚʠ ʩʨʝʜʠʥʝ ʦʚʘ ʜʚʘ ʪʝʩʪʘ ʨʘʟʣʠʢʫʿʫ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʫ ʧʦʛʣʝʜʫ ʩʫʧʩʪʨʘʪʘ ʠ 

ʢʦʣʠʯʠʥʝ ʩʚʝʪʣʦʩʪʠ, ʰʪʦ ʩʝ ʦʜʨʘʟʠʣʦ ʥʘ ʨʘʩʪ ʠ ʨʘʟʚʠ˂ʝ ʩʘʜʥʠʮʘ. ʋ ʨʘʩʘʜʥʠʢʫ ʐʫʤʘʨʩʢʦʛ 

ʬʘʢʫʣʪʝʪʘ ʩʘʜʥʠʮʝ ʩʫ ʟʘʣʠʚʘʥʝ ʫʧʦʪʨʝʙʦʤ ʩʠʩʪʝʤʘ Ăʢʘʧ ʧʦ ʢʘʧñ, ʘʣʠ ʿʝ ʟʝʤˀʠʰʪʝ ʩʣʘʙʦ 

ʜʦ ʫʤʝʨʝʥʦ ʘʣʢʘʣʥʦ ʫʟ ʧʨʠʩʫʩʪʚʦ ʢʘʨʙʦʥʘʪʘ (ʅʦʥʠ˂, 2016) ʠ ʜʦʩʪʘ ʟʙʠʿʝʥʦ, ʰʪʦ ʿʝ 

ʫʪʠʮʘʣʦ ʥʘ ʦʪʝʞʘʥʠ ʨʘʟʚʦʿ ʢʦʨʝʥʦʚʦʛ ʩʠʩʪʝʤʘ. ʃʝʿʘ ʫ ʢʦʿʦʿ ʩʫ ʧʨʦʠʟʚʝʜʝʥʝ ʩʘʜʥʠʮʝ ʙʫʢʚʝ 

ʿʝ ʧʦʪʧʫʥʦ ʦʩʫʥʯʘʥʘ (ʩʣʠʢʘ 2.2).  

ʉʘʜʥʠʮʝ ʠʟ ʪʝʩʪʘ  ʀʐ ʨʘʩʣʝ ʩʫ ʫ ʩʫʧʩʪʨʘʪʫ ʢʦʿʠ ʿʝ ʤʝʰʘʚʠʥʘ ʭʫʤʫʩʘ ʠ ʪʨʝʩʝʪʘ, 

ʟʥʘʪʥʦ ʨʘʩʪʨʝʩʠʪʠʿʠ, ʰʪʦ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʚʝ˂ʫ ʬʠʙʨʦʟʥʦʩʪ ʢʦʨʝʥʘ. ʈʘʟʣʠʢʝ ʤʝʹʫ 

ʩʘʜʥʠʮʘʤʘ, ʥʝʚʝʟʘʥʦ ʟʘ ʧʦʨʝʢʣʦ ʩʝʤʝʥʘ,  ʪʝʩʪʠʨʘʥʝ ʩʫ ʿʝʜʥʦʬʘʢʪʦʨʩʢʦʤ ʘʥʘʣʠʟʦʤ 

ʚʘʨʠʿʘʥʩʝ, ʢʦʿʦʤ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ, ʟʙʦʛ ʯʝʛʘ ʩʫ ʫ 

ʜʘˀʠʤ ʘʥʘʣʠʟʘʤʘ ʧʦʩʤʘʪʨʘʥʝ ʢʘʦ ʦʜʚʦʿʝʥʠ ʢʣʘʩʪʝʨʠ ʐʌ ʠ ʀʐ..  

ʇʨʠʣʠʢʦʤ ʚʘʹʝˁʘ ʩʘʜʥʠʮʘ, ʩʚʝ ʩʘʜʥʠʮʝ ʢʦʿʝ ʩʫ ʝʚʝʥʪʫʘʣʥʦ ʦʰʪʝ˂ʝʥʝ ʧʨʠʣʠʢʦʤ 

ʤʘʥʠʧʫʣʘʮʠʿʝ ʩʫ ʦʜʙʘʯʝʥʝ. ʊʘʢʦʹʝ, ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʿʝ ʧʦʩʚʝ˂ʝʥʘ ʦʙʝʣʝʞʘʚʘˁʫ ʩʘʜʥʠʮʘ. 

ʉʚʘʢʘ ʩʘʜʥʠʮʘ ʿʝ ʦʙʝʣʝʞʝʥʘ ʪʨʘʯʠʮʦʤ ʥʘ ʢʦʿʦʿ ʿʝ ʧʝʨʤʘʥʝʥʪʥʠʤ ʤʘʨʢʝʨʦʤ ʥʘʧʠʩʘʥʘ 

ʦʟʥʘʢʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʢʦʿʦʿ ʧʨʠʧʘʜʘ (ʩʣʠʢʘ 2.3). 
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ʉʣʠʢʘ 2.2. ʉʘʜʥʠʮʝ ʙʫʢʚʝ ʫ ʪʝʩʪʫ  ʫ ʨʘʩʘʜʥʠʢʫ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ (ʐʌ) 
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ʉʣʠʢʘ 2.3. ʆʙʝʣʝʞʝʥʝ ʩʘʜʥʠʮʝ ʙʫʢʚʝ, ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ɻʦʯ,  

ʫ ʨʘʩʘʜʥʠʢʫ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ (ʀʐ) 

 

 
 

ʉʚʝ ʩʘʜʥʠʮʝ ʩʫ ʧʨʝ ʪʨʘʥʩʧʦʨʪʘ ʧʦʚʝʟʘʥʝ ʫ ʿʝʜʥʘʢʝ ʩʥʦʧʦʚʝ ʠ ʢʦʨʝʥ ʿʝ ʟʘʰʪʠ˂ʝʥ 

PVC ʢʝʩʘʤʘ. ʋ ʩʚʘʢʫ ʢʝʩʫ ʿʝ ʜʦʜʘʪʦ ʧʦ ʤʘʣʦ ʟʝʤˀʝ ʧʦʤʝʰʘʥʝ ʩʘ ʚʦʜʦʤ ʢʘʢʦ ʙʠ ʩʝ 

ʩʧʨʝʯʠʣʦ ʠʩʫʰʠʚʘˁʝ ʢʦʨʝʥʘ (ʩʣʠʢʘ 2.4). ʉʘʜʥʠʮʝ ʩʫ ʪʨʘʥʩʧʦʨʪʦʚʘʥʝ ʥʘ ɻʦʯ ʜʘʥ ʧʨʝ 

ʩʘʜˁʝ. 

 

ʉʣʠʢʘ 2.4. ʉʘʜʥʠʮʝ ʧʦʚʝʟʘʥʝ ʫ ʩʥʦʧʦʚʝ ʠ ʩʧʘʢʦʚʘʥʝ ʫ ʢʝʩʝ 
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2.3. ʆʉʅʀɺɸɳɽ ʇʈʆɺɽʅʀɱɽʅʀʏʅʆɻ ʊɽʉʊɸ ɹʋʂɺɽ ʅɸ ɻʆʏʋ 

            

ʇʨʦʚʝʥʠʿʝʥʠʯʥʠ ʪʝʩʪ ʥʘ ɻʦʯʫ ʦʩʥʦʚʘʥ ʿʝ ʥʘ ʜʚʝ ʦʜʚʦʿʝʥʝ ʧʦʚʨʰʠʥʝ, ʢʦʿʝ ʩʫ 

ʥʘʩʧʨʘʤʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, ʘ ʜʝʣʠ ʠʭ ʰʫʤʩʢʠ ʧʫʪ. ʊʝʩʪ ʿʝ ʦʩʥʦʚʘʥ ʫ ʦʢʚʠʨʫ ʅʘʩʪʘʚʥʝ ʙʘʟʝ 

Ăɻʦʯñ ʢʦʿʦʤ ʫʧʨʘʚˀʘ ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ (ʩʣʠʢʘ 2.5). ʋʢʫʧʥʦ 

ʩʫ ʚʝʣʠʯʠʥʝ ʦʢʦ 2 ha, ʫ ʦʢʚʠʨʫ ɻʘʟʜʠʥʩʢʝ ʿʝʜʠʥʠʮʝ Ăɻʦʯ-ɻʚʦʟʜʘʮ ɸò. ʇʨʠʧʨʝʤʘ ʪʝʨʝʥʘ 

ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʿʝ ʫʢʣʘˁʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʩʪʘʙʘʣʘ ʩʘ ʧʦʚʨʰʠʥʝ, ʠʟʚʣʘʯʝˁʝ ʠʩʪʠʭ ʠ ʧʦʪʧʫʥʦ 

ʫʢʣʘˁʘˁʝ ʧʦʩʪʦʿʝ˂ʝ ʚʝʛʝʪʘʮʠʿʝ (ʬʦʪʦ-ʪʘʙʣʠʮʘ 2.1).  

 

ʉʣʠʢʘ 2.5. ʀʥʬʦʪʘʙʣʘ ʅʘʩʪʘʚʥʝ ʙʘʟʝ Ăɻʦʯò 

  

 

 

ʇʨʚʘ ʧʦʚʨʰʠʥʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʩʝ ʥʘʣʘʟʠ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 21, ʦʜʩʝʢʘ Ăcò 

(ʩʣʠʢʘ 2.6). ʇʨʝʤʘ ʰʫʤʩʢʦ-ʧʨʠʚʨʝʜʥʦʿ ʦʩʥʦʚʠ, ʦʚʘʿ ʦʜʩʝʢ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʨʤʦʤ ʪʝʨʝʥʫ, 

ʥʘʛʠʙʘ  11°-15°, ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ 1040-1190 m ʠ ʝʢʩʧʦʟʠʮʠʿʝ ʩʝʚʝʨ-ʩʝʚʝʨʦʟʘʧʘʜ. 

ɿʘʩʪʫʧˀʝʥ ʿʝ ʪʠʧ ʰʫʤʝ ʙʫʢʚʝ ʠ ʿʝʣʝ (Abieti-Fagetum typicum) ʥʘ ʩʨʝʜˁʝ ʜʫʙʦʢʠʤ ʢʠʩʝʣʠʤ 

ʩʤʝʹʠʤ ʟʝʤˀʠʰʪʠʤʘ ʥʘ ʛʨʘʥʦʜʠʦʨʠʪʠʤʘ ʠ ʢʚʘʨʮʠʦʨʠʪʠʤʘ. ʋ ʩʘʩʪʦʿʠʥʩʢʦʤ ʩʤʠʩʣʫ, ʫ 

ʦʚʦʤ ʦʜʩʝʢʫ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʚʠʩʦʢʘ ʧʨʝʙʠʨʥʘ ʰʫʤʘ ʙʫʢʚʝ ʠ ʿʝʣʝ ʫ ʦʧʪʠʤʘʣʥʦʿ ʬʘʟʠ. ʇʦʨʝʜ 

ʙʫʢʚʝ ʠ ʿʝʣʝ, ʫ ʦʢʚʠʨʫ ʦʜʩʝʢʘ ʩʝ ʿʘʚˀʘʿʫ ʠ ʦʙʠʯʥʠ ʿʘʚʦʨ, ʧʣʘʥʠʥʩʢʠ ʙʨʝʩʪ ʠ ʢʨʫʧʥʦʩʣʠʩʥʘ 

ʣʠʧʘ. 
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ʌʦʪʦ-ʪʘʙʣʠʮʘ 2.1. ʇʨʠʧʨʝʤʘ ʪʝʨʝʥʘ ʟʘ ʦʩʥʠʚʘˁʝ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ: ʫʧʦʪʨʝʙʘ 

ʪʨʘʢʪʦʨʘ ʟʘ ʠʟʚʣʘʯʝˁʝ ʪʨʫʧʘʮʘ (ɸ), ʩʪʘʙʣʘ ʜʦʟʥʘʯʝʥʘ ʟʘ ʩʝʯʫ (ɹ), ʠʟʛʣʝʜ ʪʝʨʝʥʘ ʧʦʩʣʝ ʩʝʯʝ 

(ɺ), ʧʨʠʧʨʝʤˀʝʥʦ ʟʝʤˀʠʰʪʝ (ɻ) ʠ ʦʜʣʦʞʝʥʠ ʪʨʫʧʮʠ ʥʘ ʰʫʤʩʢʦʤ ʧʫʪʫ (ɼ) 
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ʉʣʠʢʘ 2.6. ʇʨʠʧʨʝʤʘ ʧʨʚʝ ʧʦʚʨʰʠʥʝ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 21/ʩ (ʿʝʩʝʥ 2023. ʛʦʜʠʥʝ) 

 

 
 

ɼʨʫʛʘ ʧʦʚʨʰʠʥʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʦʩʥʦʚʘʥ ʿʝ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 23, ʦʜʩʝʢʘ 

Ăbò (ʩʣʠʢʘ 2.7). ʇʨʝʤʘ ʰʫʤʩʢʦ-ʧʨʠʚʨʝʜʥʦʿ ʦʩʥʦʚʠ, ʦʜʩʝʢ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʨʤʦʤ ʪʝʨʝʥʫ, 

ʥʘʛʠʙʘ 11°-15°, ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ 1090-1190 m ʠ ʝʢʩʧʦʟʠʮʠʿʝ ʿʫʛ-ʿʫʛʦʟʘʧʘʜ. ɿʘʩʪʫʧˀʝʥ 

ʿʝ ʪʠʧ ʰʫʤʝ ʙʫʢʚʝ ʠ ʿʝʣʝ (Abieti-Fagetum typicum) ʥʘ ʩʨʝʜˁʝ ʜʫʙʦʢʠʤ ʢʠʩʝʣʠʤ ʩʤʝʹʠʤ 

ʟʝʤˀʠʰʪʠʤʘ ʥʘ ʛʨʘʥʦʜʠʦʨʠʪʠʤʘ ʠ ʢʚʘʨʮʠʦʨʠʪʠʤʘ. ʋ ʩʘʩʪʦʿʠʥʩʢʦʤ ʩʤʠʩʣʫ, ʠ ʫ ʦʚʦʤ 

ʦʜʩʝʢʫ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʚʠʩʦʢʘ ʧʨʝʙʠʨʥʘ ʰʫʤʘ ʙʫʢʚʝ ʠ ʿʝʣʝ ʫ ʦʧʪʠʤʘʣʥʦʿ ʬʘʟʠ. ʇʦʨʝʜ ʙʫʢʚʝ 

ʠ ʿʝʣʝ, ʫ ʦʢʚʠʨʫ ʦʜʩʝʢʘ ʿʘʚˀʘʿʫ ʩʝ ʠ ʦʙʠʯʥʠ ʿʘʚʦʨ, ʧʣʘʥʠʥʩʢʠ ʙʨʝʩʪ ʠ ʦʩʪʘʣʠ ʪʚʨʜʠ 

ʣʠʰ˂ʘʨʠ.  

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ ʫhʤʩʢʦ-ʧʨʠʚʨʝʜʥʝ ʦʩʥʦʚʝ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʦʙʝ 

ʧʦʚʨʰʠʥʝ ʚʨʣʦ ʩʣʠʯʥʠʭ ʫʩʣʦʚʘ, ʩ ʪʠʤ ʜʘ ʩʝ ʨʘʟʣʠʢʫʿʫ ʧʨʝʤʘ ʝʢʩʧʦʟʠʮʠʿʠ.  
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ʉʣʠʢʘ 2.7. ʇʨʠʧʨʝʤʘ ʜʨʫʛʝ ʧʦʚʨʰʠʥʝ ʫ ʦʢʚʠʨʫ ʦʜʝˀʝˁʘ 23/b 

 

 

 

ʇʨʝ ʩʘʤʝ ʩʘʜˁ ʝ, ʪʝʨʝʥ ʿʝ ʠʩʪʨʘʩʠʨʘʥ ʨʘʟʚʣʘʯʝˁʝʤ ʢʘʥʘʧʘ (ʬʦʪʦ-ʪʘʙʣʠʮʘ 2.2) ʫ 

ʮʠˀʫ ʬʦʨʤʠʨʘˁʘ ʨʝʜʦʚʘ. ʅʘ ʦʙʝ ʧʦʚʨʰʠʥʝ ʩʘʜˁʘ ʿʝ ʦʙʘʚˀʝʥʘ ʨʫʯʥʦ, ʢʦʧʘˁʝʤ ʩʘʜʥʠʭ 

ʿʘʤʘ. ʈʘʟʤʘʢ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʫ ʨʝʜʫ ʿʝ ʙʠʦ 1,5 m, ʢʘʦ ʠ ʨʘʟʤʘʢ ʠʟʤʝʹʫ ʨʝʜʦʚʘ.  

ʇʨʚʠ ʜʝʦ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʦʩʥʦʚʘʥ ʿʝ ʦʜ ʩʘʜʥʠʮʘ ʛʦʣʦʛ ʢʦʨʝʥʘ, ʩʪʘʨʦʩʪʠ 

3+0, ʠʟ ʧʨʚʦʛ ʨʘʩʘʜʥʠʯʢʦʛ ʪʝʩʪʘ (ʐʌ), ʫ ʿʝʩʝʥ 2023. ʛʦʜʠʥʝ. ʋʢʫʧʥʦ ʿʝ ʧʦʩʘʹʝʥʦ 850 

ʩʘʜʥʠʮʘ. ʋ ʩʘʜˁʠ ʩʫ, ʧʦʨʝʜ ʪʠʤʘ ʩʘ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ, ʫʯʝʩʪʚʦʚʘʣʠ ʠ ʫʯʝʥʠʮʠ 

ʩʨʝʜˁʝ ʐʫʤʘʨʩʢʝ ʰʢʦʣʝ ʠʟ ʂʨʘˀʝʚʘ, ʟʘʿʝʜʥʦ ʩʘ ʩʚʦʿʠʤ ʧʨʦʬʝʩʦʨʠʤʘ (ʩʣʠʢʘ 2.8).  

ɼʨʫʛʠ ʜʝʦ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʦʩʥʦʚʘʥ ʿʝ ʫ ʧʨʦʣʝ˂ʝ 2024. ʛʦʜʠʥʝ, ʦʜ ʩʘʜʥʠʮʘ 

ʛʦʣʦʛ ʢʦʨʝʥʘ, ʩʪʘʨʦʩʪʠ 3+0, ʠʟ ʜʨʫʛʦʛ ʨʘʩʘʜʥʠʯʢʦʛ ʪʝʩʪʘ  (ʀʐ). ʋ ʜʨʫʛʦʤ ʜʝʣʫ ʫʢʫʧʥʦ ʿʝ 

ʧʦʩʘʹʝʥʦ 737 ʩʘʜʥʠʮʘ. ʉʘʜˁʫ ʩʫ ʦʙʘʚʠʣʠ ʟʘʧʦʩʣʝʥʠ ʠʟ ʅʘʩʪʘʚʥʝ ʙʘʟʝ Ăɻʦʯò (ʩʣʠʢʘ 2.9). 

 

 

 

 



14 

 

ʌʦʪʦ-ʪʘʙʣʠʮʘ 2.2. ʈʘʟʤʝʨʘʚʘˁʝ ʨʝʜʦʚʘ ʠ ʨʘʟʚʣʘʯʝˁʝ ʢʘʥʘʧʘ (ɸ-ɻ), ʠʩʪʨʘʩʠʨʘʥʘ ʧʨʚʘ 

ʧʦʚʨʰʠʥʘ (ɼ), ʠʩʪʨʘʩʠʨʘʥʘ ʜʨʫʛʘ ʧʦʚʨʰʠʥʘ (ɫ) 
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ʉʣʠʢʘ 2.8. ʋʯʝʩʥʠʮʠ ʫ ʦʩʥʠʚʘˁʫ ʧʨʚʦʛ ʜʝʣʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ ʥʘ ɻʦʯʫ 

(ʥʦʚʝʤʙʘʨ, 2023. ʛʦʜʠʥʝ) 
 

 
 

ʉʣʠʢʘ 2.9. ʋʯʝʩʥʠʮʠ ʫ ʦʩʥʠʚʘˁʫ ʩʘʜˁʝ ʫ ʦʢʚʠʨʫ ʜʨʫʛʦʛ ʜʝʣʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ 

(ʥʦʚʝʤʙʘʨ, 2023. ʛʦʜʠʥʝ) 

 

 
 

ʋʢʫʧʥʦ ʿʝ ʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʤ ʪʝʩʪʫ, ʥʘ ʦʙʝ ʧʦʚʨʰʠʥʝ, ʧʦʩʘʹʝʥʦ 1587 ʩʘʜʥʠʮʘ, 14 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʩʤʠʩʣʫ, ʜʚʘ ʜʝʣʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ 

ʪʝʩʪʘ (ʐʌ ʠ ʀʐ) ˂ʝ ʩʝ ʪʨʝʪʠʨʘʪʠ ʢʘʦ ʜʚʘ ʦʜʚʦʿʝʥʘ ʧʦʥʘʚˀʘˁʘ, ʘʣʠ ˂ʝ ʘʜʘʧʪʠʚʥʠ ʠ 

ʧʨʦʠʟʚʦʜʥʠ ʧʦʪʝʥʮʠʿʘʣ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʠʪʠ ʧʦʩʤʘʪʨʘʥ ʟʘ ʩʚʘʢʫ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʫ ʦʙʿʝʜʠˁʝʥʦ ʟʘ ʦʙʘ ʜʝʣʘ ʪʝʩʪʘ, ʘ ʨʘʟʣʠʯʠʪʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʝʭʥʦʣʦʛʠʿʝ 

ʧʨʦʠʟʚʦʜˁʝ ʩʘʜʥʠʮʘ. ʋ ʪʦʤ ʢʦʥʪʝʢʩʪʫ, ʥʘʧʨʘʚˀʝʥʝ ʩʫ ʰʝʤʝ ʩʘʜˁʝ ʢʦʿʝ ʟʘʜʦʚʦˀʘʚʘʿʫ 

ʦʩʥʦʚʥʝ ʧʨʠʥʮʠʧʝ ʧʦʩʪʘʚˀʘˁʘ ʪʝʨʝʥʩʢʠʭ ʦʛʣʝʜʘ. ʉʚʘʢʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʿʝ ʧʦʥʦʚˀʝʥʘ ʙʘʨ 

ʜʚʘ ʧʫʪʘ ʫ ʦʢʚʠʨʫ ʪʝʩʪʘ, ʯʠʤʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʩʤʘˁʝ ʫʪʠʮʘʿʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ 

(ʧʨʠʣʦʟʠ 7.1 ʠ 7.2).  
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ʅʘʢʦʥ ʩʘʜˁʝ ʧʨʚʝ ʧʦʚʨʰʠʥʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʫ ʧʦʩʪʘʚˀʝʥʠ ʰʪʠʪʥʠʮʠ 

ʥʘʧʨʘʚˀʝʥʠ ʦʜ ʬʘʩʘʜʥʝ ʤʨʝʞʠʮʝ ʢʦʿʘ ʿʝ ʨʝʣʘʪʠʚʥʦ ʿʝʬʪʠʥʘ, ʘ ʤʦʞʝ ʜʘ ʧʦʩʣʫʞʠ ʟʘ 

ʬʦʨʤʠʨʘˁʝ ʰʪʠʪʥʠʢʘ. ʐʪʠʪʥʠʮʠ ʩʫ ʧʦʩʪʘʚˀʝʥʠ ʧʨʠʣʠʢʦʤ ʿʝʩʝˁʝ ʩʘʜˁʝ (ʩʣʠʢʘ 2.10). 

ʘʣʠ ʩʫ ʩʝ ʥʘ ʪʝʨʝʥʫ ʧʦʢʘʟʘʣʠ ʢʘʦ ʥʝʜʦʚʦˀʥʦ ʜʦʙʨʦ ʨʝʰʝˁʝ. ʅʘʿʚʝ˂ʠ ʥʝʜʦʩʪʘʪʘʢ ʰʪʠʪʥʠʢʘ 

ʿʝ ʰʪʦ ʦʰʪʝ˂ʫʿʫ ʤʣʘʜʝ ʣʠʩʪʦʚʝ ʠ ʧʫʧʦˀʢʝ (ʩʣʠʢʘ 2.11), ʘ ʧʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʫʩʧʦʨʘʚʘʿʫ 

ʧʫʧˀʝˁʝ ʠ ʣʠʩʪʘˁʝ, ʟʙʦʛ ʩʤʘˁʝʥʝ ʩʫʥʯʝʚʝ ʩʚʝʪʣʦʩʪʠ ʫʥʫʪʘʨ ʰʪʠʪʥʠʢʘ.  

ʋ ʮʠˀʫ ʦʙʝʟʙʝʹʠʚʘˁʘ ʦʧʪʠʤʘʣʥʠʭ ʫʩʣʦʚʘ ʨʘʩʪʘ ʩʘʜʥʠʮʘ ʢʦʣʝʛʝ ʠʟ ʅʘʩʪʘʚʥʝ ʙʘʟʝ 

Ăɻʦʯñ ʩʫ ʜʚʘ ʧʫʪʘ, ʪʦʢʦʤ 2024. ʛʦʜʠʥʝ, ʠʟʚʨʰʠʣʠ ʤʝʭʘʥʠʯʢʦ ʫʢʣʘˁʘˁʝ ʧʨʠʟʝʤʥʝ 

ʚʝʛʝʪʘʮʠʿʝ ʩʘ  ʦʙʝ ʧʦʚʨʰʠʥʝ. 

 

ʉʣʠʢʘ 2.10. ʇʦʩʪʘʚˀʝʥʠ ʰʪʠʪʥʠʮʠ ʦʜ ʬʘʩʘʜʥʝ ʤʨʝʞʠʮʝ 

 

 
 

ʉʣʠʢʘ 2.11. ʆʰʪʝ˂ʝˁʘ ʥʘ ʣʠʩʪʫ ʠʟʘʟʚʘʥʘ ʧʦʩʪʘʚˀʘˁʝʤ ʰʪʠʪʥʠʢʘ 
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3. ʂʃʀʄɸʊʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʆɼɸɹʈɸʅʀʍ ʇʈʆɺɽʅʀɱɽʅʎʀɱɸ ʀ 

ʃʆʂɸʃʀʊɽʊɸ ʅɸ ʂʆʄɽ ɱɽ ʆʉʅʆɺɸʅ ʇʈʆɺɽʅʀɱɽʅʀʏʅʀ ʊɽʉʊ  

 

ʂʘʦ ʦʩʥʦʚʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʘʜʘʧʪʠʚʥʦʛ ʠ ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʨʘʟʣʠʯʠʪʠʭ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʙʫʢʚʝ ʫ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʤ ʪʝʩʪʫ ʢʦʿʠ ʿʝ ʦʩʥʦʚʘʥ ʥʘ ɻʦʯʫ ʫʨʘʹʝʥʘ ʿʝ 

ʘʥʘʣʠʟʘ ʢʣʠʤʘʪʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʜʘʙʨʘʥʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ ʣʦʢʘʣʠʪʝʪʘ ʥʘ ʢʦʤʝ ʿʝ 

ʪʝʩʪ ʦʩʥʦʚʘʥ. ɸʥʘʣʠʟʝ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʠʩʪʦʨʠʿʩʢʠʤ ʧʦʜʘʮʠʤʘ ʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʠ ʧʘʜʘʚʠʥʘʤʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʠ ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ, ʫ ʧʝʨʠʦʜʫ 

ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ, ʢʘʦ ʠ ʢʣʠʤʘʪʩʢʝ ʧʨʦʿʝʢʮʠʿʝ ʜʦ ʢʨʘʿʘ 21. ʚʝʢʘ, ʙʘʟʠʨʘʥʝ ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʝʤʠʩʠʦʥʠʤ ʩʮʝʥʘʨʠʿʠʤʘ (RCP4.5 ʠ RCP8.5).  

ɿʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʝ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʦʩʥʦʚʥʝ ʢʣʠʤʘʪʩʢʝ ʚʝʣʠʯʠʥʝ: ʩʨʝʜˁʘ ʜʥʝʚʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʠ ʧʘʜʘʚʠʥʝ ʠ ʦʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʬʠʟʠʯʢʝ ʧʨʦʤʝʥˀʠʚʝ ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ ʩʪʘˁʝ ʢʣʠʤʝ. 

ʇʦʨʝʜ ʢʣʠʤʘʪʩʢʠʭ ʚʝʣʠʯʠʥʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʠ ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩʠ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʠʟʚʝʜʝʥʝ ʚʝʣʠʯʠʥʝ ʠ ʧʦʤʘʞʫ ʜʘ ʩʝ ʙʦˀʝ ʨʘʟʫʤʝʿʫ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʠʩʪʨʘʞʠʚʘʥʦʛ 

ʣʦʢʘʣʠʪʝʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʩʪʫʜʠʿʝ ʫʪʠʮʘʿʘ, ʨʘˁʠʚʦʩʪʠ ʠʣʠ ʧʨʦʮʝʥʫ ʨʠʟʠʢʘ, ʿʝʨ ʫʢʘʟʫʿʫ ʥʘ 

ʤʦʛʫ˂ʫ ʧʨʦʤʝʥʫ ʫ ʠʥʪʝʟʠʪʝʪʫ ʠ ʫʯʝʩʪʘʣʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʜʦʛʘʹʘʿʘ (ʯʝʩʪʦ ʝʢʩʪʨʝʤʥʠʭ). 

ɽʣʝʥʙʝʨʛʦʚ ʠʥʜʝʢʩ ʿʝ ʦʜʘʙʨʘʥ ʢʘʦ ʨʝʣʝʚʘʥʪʘʥ ʟʘ ʘʥʘʣʠʟʫ ʢʣʠʤʝ ʠ ʩʪʫʜʠʿʫ ʫʪʠʮʘʿʘ 

ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʥʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ. ɽʣʝʥʙʝʨʛʦʚ ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩ 

ʦʤʦʛʫ˂ʘʚʘ ʧʨʦʮʝʥʫ ʧʦʛʦʜʥʦʩʪʠ ʫʩʣʦʚʘ ʟʘ ʨʘʟʚʦʿ ʙʫʢʦʚʠʭ ʰʫʤʘ. ʆʚʘʿ ʠʥʜʝʢʩ ʧʨʫʞʘ ʫʚʠʜ 

ʫ ʙʠʦʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʢʦʣʠʢʦ ʩʫ ʢʣʠʤʘʪʩʢʝ 

ʧʨʦʤʝʥʝ ʚʝ˂ ʫʪʠʮʘʣʝ ʥʘ ʝʢʦʩʠʩʪʝʤʝ ʙʫʢʦʚʠʭ ʰʫʤʘ, ʢʘʦ ʠ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʙʫʜʫ˂ʝ ʧʨʦʤʝʥʝ 

ʫ ʩʪʨʫʢʪʫʨʠ ʠ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ ʦʚʠʭ ʰʫʤʘ. 

ʇʦʜʘʮʠ ʢʦʨʠʰ˂ʝʥʠ ʫ ʘʥʘʣʠʟʠ ʧʨʝʫʟʝʪʠ ʩʫ ʩʘ ʚʝʙ-ʧʦʨʪʘʣʘ ɼʠʛʠʪʘʣʥʠ ʘʪʣʘʩ ʢʣʠʤʝ 

ʉʨʙʠʿʝ (https://atlas-klime.eko.gov.rs), ʢʦʿʠ ʿʝ ʥʘʧʨʘʚˀʝʥ ʫ ʩʚʨʭʫ ʘʥʘʣʠʟʝ ʢʣʠʤʘʪʩʢʠʭ 

ʧʨʦʤʝʥʘ ʠ ʫʪʠʮʘʿʘ ʟʘ ʧʦʪʨʝʙʝ ʧʣʘʥʠʨʘˁʘ ʘʜʘʧʪʘʮʠʿʝ ʦʜ ʥʘʮʠʦʥʘʣʥʦʛ ʜʦ ʣʦʢʘʣʥʦʛ ʥʠʚʦʘ.  

ʊʘʢʦʹʝ, ʧʦʜʘʮʠ ʩʘ ʦʚʝ ʧʣʘʪʬʦʨʤʝ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʢʘʦ ʙʘʟʘ ʟʘ ʩʘʩʪʘʚˀʘˁʝ ʇʨʦʛʨʘʤʘ 

ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʥʘ ʠʟʤʝˁʝʥʝ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʟʘ 2023-2030 ʩʘ ɸʢʮʠʦʥʠʤ ʧʣʘʥʦʤ ʟʘ 2024-

2026, ʫʩʚʦʿʝʥʦʛ ʢʨʘʿʝʤ 2023. ʛʦʜʠʥʝ ʥʘ ʩʝʜʥʠʮʠ ɺʣʘʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ.  

ɸʥʘʣʠʟʘ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʿʝ ʨʘʹʝʥʘ ʟʘ ʧʝʨʠʦʜ 1950-2020 ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, ʩʘ ʜʦʜʘʪʥʦʤ ʘʥʘʣʠʟʦʤ ʪʨʝʥʜʘ ʤʝʪʦʜʦʤ ʣʠʥʝʘʨʥʝ ʨʝʛʨʝʩʠʿʝ ʟʘ ʧʝʨʠʦʜʝ 

1951-1980, 1971-2000 ʠ 1991-2020. ʇʦʜʘʮʠ ʥʘ ʚʝʙ-ʧʦʨʪʘʣʫ ɼʠʛʠʪʘʣʥʠ ʘʪʣʘʩ ʢʣʠʤʝ 

ʉʨʙʠʿʝ ʩʫ ʙʘʟʠʨʘʥʠ ʥʘ E-OBS ʝʚʨʦʧʩʢʦʿ ʙʘʟʠ ʧʦʜʘʪʘʢʘ ʩʘ ʧʨʦʩʪʦʨʥʠʤ ʨʘʟʣʘʛʘˁʝʤ 0.11Ј 

(~12 km).  
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ɺʝʨʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʪʝʪʘ ʦʚʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʥʘ ʦʩʥʦʚʫ ʜʨʫʛʠʭ ʨʘʩʧʦʣʦʞʠʚʠʭ 

ʦʩʤʘʪʨʘˁʘ ʫ ʉʨʙʠʿʠ ʧʦʪʚʨʹʫʿʝ ʢʚʘʣʠʪʝʪ ʦʚʠʭ ʧʦʜʘʪʘʢʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʘʥ ʝʚʨʦʧʩʢʠ 

ʩʝʪ ʧʦʜʘʪʘʢʘ ʟʘ ʘʥʘʣʠʟʫ ʦʩʤʦʪʨʝʥʠʭ ʧʨʦʤʝʥʘ ʢʣʠʤʝ (ɫʫʨʹʝʚʠ˂ ʠ ʂʨʞʠ˂, 2013). 

ɸʥʘʣʠʟʘ ʧʨʝʜʠʢʮʠʿʝ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʫʨʘʹʝʥʘ ʿ ʝ ʟʘ ʧʝʨʠʦʜ ʜʦ 2100. ʛʦʜʠʥʝ, ʩʘ 

ʜʦʜʘʪʥʦʤ ʘʥʘʣʠʟʦʤ ʪʨʝʥʜʘ ʤʝʪʦʜʦʤ ʣʠʥʝʘʨʥʝ ʨʝʛʨʝʩʠʿʝ ʟʘ ʧʝʨʠʦʜʝ 2011-2040, 2041-2070 

ʠ 2071-2100. ʋʪʠʮʘʿ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʥʘ ʙʫʢʦʚʝ ʩʘʩʪʦʿʠʥʝ ʿʝ 

ʧʨʝʜʩʪʘʚˀʝʥ ɽʣʝʥʙʝʨʛʦʚʠʤ ʠʥʜʝʢʩʦʤ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʫ ʪʦʤ ʠʥʜʝʢʩʫ ʫʨʘʯʫʥʘʪʝ ʧʨʦʤʝʥʝ 

ʫ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʧʘʜʘʚʠʥʘʤʘ. ʈʘʯʫʥʘʪʘ ʿʝ ʛʦʜʠʰˁʘ ʧʨʦʤʝʥʘ ɽʣʝʥʙʝʨʛʦʚʦʛ ʠʥʜʝʢʩʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʢʣʠʤʘʪʘʪʩʢʠ ʧʝʨʠʦʜ 1971-2000, ʪʦ ʿʝʩʪ ʧʦʨʝʹʝʥʠ ʩʫ ʢʣʠʤʘʪʩʢʠ 

ʫʩʣʦʚʠ ʢʦʿʠ ʩʫ ʚʣʘʜʘʣʠ ʫ 20. ʚʝʢʫ ʩʘ ʫʩʣʦʚʠʤʘ ʫ ʩʢʦʨʠʿʦʿ ʧʨʦʰʣʦʩʪʠ ʠ ʙʫʜʫ˂ʠʤ 

ʢʣʠʤʘʪʩʢʠʤ ʧʝʨʠʦʜʠʤʘ. ʇʝʨʠʦʜʠ ʟʘ ʢʦʿʝ ʿʝ ʨʘʹʝʥʘ ʣʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ ʩʫ ʠʟʘʙʨʘʥʠ ʢʘʦ 

ʧʨʝʜʩʪʘʚʥʠʮʠ ʢʣʠʤʝ ʫ ʙʣʠʩʢʦʿ ʙʫʜʫ˂ʥʦʩʪʠ (2011-2040), ʩʨʝʜʠʥʠ ʚʝʢʘ (2041-2070) ʠ ʢʨʘʿʘ 

ʚʝʢʘ (2071-2100). ɸʥʘʣʠʟʘ ʿʝ ʨʘʹʝʥʘ ʟʘ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʩʮʝʥʘʨʠʿʘ ʝʤʠʩʠʿʘ ʩʘ ʝʬʝʢʪʦʤ 

ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ: RCP4.5 ʠ RCP8.5. ʇʨʝʤʘ ʩʮʝʥʘʨʠʿʫ RCP8.5, ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʛʘʩʦʚʘ ʩʘ 

ʝʬʝʢʪʦʤ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ, ʧʦʩʝʙʥʦ CO2, ʥʘʩʪʘʚʠ˂ʝ ʜʘ ʨʘʩʪʫ ʜʦ ʢʨʘʿʘ ʦʚʦʛ ʚʝʢʘ. ɿʙʦʛ ʪʦʛʘ 

ʩʝ ʦʚʘʿ ʩʮʝʥʘʨʠʦ ʥʘʟʠʚʘ ʩʮʝʥʘʨʠʿʝʤ ʙʝʟ ʫʙʣʘʞʘʚʘˁʘ ʠʣʠ ʤʠʪʠʛʘʮʠʿʝ, ʦʜʥʦʩʥʦ 

Ăʧʝʩʠʤʠʩʪʠʯʢʠʤ ʩʮʝʥʘʨʠʿʝʤò, ʘ ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʠ ʝʥʛʣʝʩʢʠ ʠʟʨʘʟ Ăbusiness ʘs ussualò. 

ʉʫʧʨʦʪʥʦ ʪʦʤʝ, ʩʮʝʥʘʨʠʦ RCP4.5 ʧʨʝʜʚʠʹʘ ʩʪʘʙʠʣʠʟʘʮʠʿʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʛʘʩʦʚʘ ʩʘ 

ʝʬʝʢʪʦʤ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ ʩʨʝʜʠʥʦʤ ʦʚʦʛ ʚʝʢʘ, ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ ʩʤʘˁʝˁʝ ʘʥʪʨʦʧʦʛʝʥʠʭ 

ʝʤʠʩʠʿʘ ʦʚʠʭ ʛʘʩʦʚʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ. ʆʚʘʿ ʩʮʝʥʘʨʠʦ ʩʝ ʥʘʟʠʚʘ ʩʮʝʥʘʨʠʿʝʤ ʩʘ ʫʙʣʘʞʘʚʘˁʝʤ 

ʠʣʠ ʤʠʪʠʛʘʮʠʿʦʤ, ʦʜʥʦʩʥʦ Ăʦʧʪʠʤʠʩʪʠʯʢʠʤ ʩʮʝʥʘʨʠʿʝʤò. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʛʘʩʦʚʘ ʩʝ ʧʨʝʤʘ 

ʦʚʘ ʜʚʘ ʩʮʝʥʘʨʠʿʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʟʥʘʯʘʿʥʦ ʜʦ ʧʦʣʦʚʠʥʝ ʦʚʦʛ ʚʝʢʘ, ʧʘ ʩʫ ʠ ʦʯʝʢʠʚʘʥʝ ʧʨʦʤʝʥʝ 

ʢʣʠʤʝ ʩʣʠʯʥʝ ʟʘ ʪʘʿ ʧʝʨʠʦʜ. ʊʝʢ ʢʨʘʿʝʤ XXI ʚʝʢʘ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʧʦʩʪʘʿʫ 

ʟʥʘʯʘʿʥʝ ʠ ʫʪʠʯʫ ʥʘ ʚʝ˂ʝ ʧʨʦʤʝʥʝ ʢʣʠʤʘʪʩʢʠʭ ʚʝʣʠʯʠʥʘ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʠʟʙʦʨ ʩʮʝʥʘʨʠʿʘ 

ʢˀʫʯʘʥ ʟʘ ʘʥʘʣʠʟʝ ʧʨʦʤʝʥʘ ʫ ʜʘˀʦʿ ʙʫʜʫ˂ʥʦʩʪʠ, ʜʦʢ ʟʘ ʧʝʨʠʦʜ ʙʣʠʞʝ ʙʫʜʫ˂ʥʦʩʪʠ ʦʚʘʿ 

ʠʟʙʦʨ ʥʠʿʝ ʪʦʣʠʢʦ ʟʥʘʯʘʿʘʥ ʠ ʚʠʜˀʠʚ. 

ʇʦʜʘʮʠ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʿʝʢʮʠʿʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʥʘ ʚʝʙ-ʧʦʨʪʘʣʫ ɼʠʛʠʪʘʣʥʠ ʘʪʣʘʩ 

ʢʣʠʤʝ ʉʨʙʠʿʝ  ʩʫ ʙʘʟʠʨʘʥʠ ʥʘ EURO-CORDEX ʙʘʟʠ ʧʦʜʘʪʘʢʘ ʩʘ ʧʨʦʩʪʦʨʥʠʤ ʨʘʟʣʘʛʘˁʝʤ 

0.11Ј (~12 km). ʆʚʘ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʜʘʮʠʤʘ ʢʦʿʝ ʿʝ ʦʙʝʟʙʝʜʠʣʘ CORDEX 

ʠʥʠʮʠʿʘʪʠʚʘ ʉʚʝʪʩʢʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʢʣʠʤʝ. ʈʝʟʫʣʪʘʪʠ ʢʣʠʤʘʪʩʢʠʭ ʤʦʜʝʣʘ ʩʫ 

ʦʙʨʘʹʝʥʠ ʥʘ ʥʘʯʠʥ ʜʘ ʿʝ ˁʠʭʦʚʘ ʛʨʝʰʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʤʦʪʨʝʥʝ ʫʩʣʦʚʝ ʫ ʧʨʦʰʣʦʩʪʠ 

ʤʠʥʠʤʠʟʦʚʘʥʘ ʠ ʦʚʘʿ ʤʝʪʦʜ ʩʝ ʫ ʩʪʨʫʯʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʥʘʟʠʚʘ ʙʠʘʩ ʢʦʨʝʢʮʠʿʘ (eng. bias 

correction/adjustment).  
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ʀʟ ʦʚʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʠʟʘʙʨʘʥʦ ʿʝ 8 ʨʝʛʠʦʥʘʣʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʤʦʜʝʣʘ ʢʦʿʠ ʥʘʿʙʦˀʝ 

ʤʦʛʫ˂ʝ ʧʨʦʜʫʢʫʿʫ ʛʣʘʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʫ ʉʨʙʠʿʠ. ɿʘ ʚʠʰʝ ʜʝʪʘˀʘ 

ʦ ʤʦʜʝʣʠʤʘ ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʤʫʣʪʠ-ʤʦʜʝʣʩʢʦʿ ʘʥʘʣʠʟʠ ʧʦʛʣʝʜʘʪʠ ʥʘ ʚʝʙ-ʧʣʘʪʬʦʨʤʠ 

ɼʠʛʠʪʘʣʥʠ ʘʪʣʘʩ ʢʣʠʤʝ ʉʨʙʠʿʝ. ʂʦʨʠʰ˂ʝˁʝ ʨʝʟʫʣʪʘʪʘ ʘʥʩʘʤʙʣʘ ʢʣʠʤʘʪʩʢʠʭ ʤʦʜʝʣʘ 

ʧʨʝʜʩʪʘʚˀʘ ʤʝʪʦʜ ʤʠʥʠʤʠʟʘʮʠʿʝ ʛʨʝʰʢʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʦʜʝʣʘ ʿʝʨ ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʠʩʫʿʝ 

ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʤʦʛʫ˂ʝ ʙʫʜʫ˂ʝ ʩʪʘˁʝ ʢʣʠʤʝ.  

ɻʣʘʚʥʠ ʮʠˀ ʘʥʘʣʠʟʝ ʢʣʠʤʘʪʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʿ ʝ ʧʦʨʝʹʝˁʝ ʢʣʠʤʝ ʥʘ ʣʦʢʘʮʠʿʘʤʘ 

ʩʘʢʫʧˀʘˁʘ ʩʝʤʝʥʘ ʟʘ ʧʦʪʨʝʙʝ ʦʩʥʠʚʘˁʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʙʫʢʚʝ ʥʘ ɻʦʯʫ 

(ʧʨʦʚʝʥʠʿʝʥʮʠʿʘʤʘ: ʌʨʫʰʢʘ ʛʦʨʘ, ɹʦʨʘˁʘ, ɱʝʣʦʚʘ ʛʦʨʘ, ɱʘʚʦʨ, ʈʫʜʥʠʢ, ɻʦʯ, ɱʘʩʪʨʝʙʘʮ, 

ʉʝʚʝʨʥʠ ʂʫʯʘʿ, ɱʫʞʥʠ ʂʫʯʘʿ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʂʫʢʘʚʠʮʘ, ɹʝˀʘʥʠʮʘ, ʂʘʟʘʥ-ɿʝʣʝʥʠʯʿʝ ʠ 

ɹʨʝʟʦʚʠʮʘ) ʩʘ ʢʣʠʤʦʤ ʥʘ ʣʦʢʘʮʠʿʠ ʦʩʥʠʚʘˁʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ (ʢʘʨʪʘ 3.1). ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʦʩʪʦʨʥʦ ʨʘʟʣʘʛʘˁʝ ʦʩʤʦʪʨʝʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʨʝʟʫʣʪʘʪʘ ʨʝʛʠʦʥʘʣʥʠʭ 

ʢʣʠʤʘʪʩʢʠʭ ʤʦʜʝʣʘ 12 km x 12 km, ʣʦʢʘʣʠʪʝʪʠ ʚʝʟʘʥʠ ʟʘ ɻʦʯ ʧʦʩʤʘʪʨʘʥʠ ʩʫ ʟʘʿʝʜʥʦ ʢʘʦ 

ʿʝʜʘʥ ʣʦʢʘʣʠʪʝʪ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʤʘʣʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʦʢʘʣʠʪʝʪʘ.  

ʇʦʜʘʮʠ ʩʫ ʘʥʘʣʟʠʨʘʥʠ ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʛʦʜʠʥʝ ʜʦ 2020. ʛʦʜʠʥʝ. ʉʨʝʜˁʘ, 

ʤʠʥʠʤʘʣʥʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʨʘʯʫʥʘʪʝ ʩʫ ʢʘʦ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ (ʦʜ 1. ʤʘʨʪʘ ʜʦ 1. ʥʦʚʝʤʙʨʘ). ʇʘʜʘʚʠʥʝ ʩʫ ʩʫʤʠʨʘʥʝ ʦʜʚʦʿʝʥʦ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʠ ʟʘ ʟʠʤʩʢʠ ʧʝʨʠʦʜ (ʥʦʚʝʤʙʘʨ, ʜʝʮʝʤʙʘʨ, ʿʘʥʫʘʨ ʠ ʬʝʙʨʫʘʨ). ʊʘʢʦʹʝ, 

ɽʣʝʥʙʝʨʛʦʚ ʢʣʠʤʘʪʩʢʠ ʠʥʜʝʢʩ ʿʝ ʘʥʘʣʠʟʠʨʘʥ ʟʘ ʧʨʦʰʣʠ ʢʣʠʤʘʪʩʢʠ ʧʝʨʠʦʜ (1950ï2020) ʠ 

ʟʘ ʙʫʜʫ˂ʠ ʧʝʨʠʦʜ ʜʦ 2100. ʛʦʜʠʥʝ. ʋ ʉʨʙʠʿʠ ʠ ʨʝʛʠʦʥʫ ʧʨʠʤʝʥʘ ʦʚʦʛ ʠʥʜʝʢʩʘ ʿʝ 

ʫʦʙʠʯʘʿʝʥʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʦʩʝʪˀʠʚʦʩʪʠ ʙʫʢʦʚʠʭ (ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʤʘˁʝ ʦʜ 20) ʠ 

ʤʝʰʘʥʦ ʙʫʢʦʚʦ-ʭʨʘʩʪʦʚʝ ʩʘʩʪʦʿʠʥʝ (ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʠʟʤʝʹʫ 20 ʠ 30) ʥʘ ʢʣʠʤʘʪʩʢʝ 

ʫʩʣʦʚʝ ʠ ʥʘ ʜʠʨʝʢʪʘʥ ʥʘʯʠʥ ʜʘʿʝ ʚʝʟʫ ʠʟʤʝʹʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ ʙʫʢʚʝ ʠ ʢʣʠʤʝ. 

ʂʦʨʠʰ˂ʝʥ ʿʝ ʫ ɼʨʫʛʦʤ ʠʟʚʝʰʪʘʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʧʨʝʤʘ ʆʢʚʠʨʥʦʿ ʢʦʥʚʝʥʮʠʿʠ 

ʋʿʝʜʠˁʝʥʠʭ ʥʘʮʠʿʘ ʦ ʧʨʦʤʝʥʠ ʢʣʠʤʝ. 
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ʂʘʨʪʘ 3.1. ʇʨʦʩʪʦʨʥʠ ʨʘʩʧʦʨʝʜ ʣʦʢʘʮʠʿʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ ʦʩʥʦʚʘʥʦʛ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ 
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ʇʨʝʤʘ ʨʘʜʫ ɽʣʝʥʙʝʨʛ (2009), ʭʨʘʩʪʦʚʠ ʧʦʩʪʘʿʫ ʢʦʥʢʫʨʝʥʪʥʠʿʝ ʚʨʩʪʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʙʫʢʚʦʤ ʧʨʠ ʫʩʣʦʚʠʤʘ ʩʨʝʜˁʠʭ ʿʫʣʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝ˂ʠʭ ʦʜ 18ᴈ ʠ ʛʦʜʠʰˁʠʭ ʧʘʜʘʚʠʥʘ 

ʤʘˁʠʭ ʦʜ 600 mm. ʉʪʦʛʘ, ʚʨʝʜʥʦʩʪʠ ɽʣʝʥʙʝʨʛʦʚʦʛ ʠʥʜʝʢʩʘ ʢʦʿʝ ʩʫ ʤʘˁʝ ʦʜ 30 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʛʦʜʥʝ ʙʠʦʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʟʘ ʙʫʢʚʫ. ʇʨʠʢʘʟʘʥ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʣʠʤʘʪʩʢʠʭ ʚʝʣʠʯʠʥʘ ʟʘʙʝʣʝʞʝʥʠʭ ʣʘ ʣʦʢʘʣʠʪʝʪʫ 

ʦʩʥʠʚʘˁʘ ʧʨʦʚʝʥʠʿʝʥʠʯʥʦʛ ʪʝʩʪʘ ʠ ʣʦʢʘʮʠʿʘ ʧʦʨʝʢʣʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ.  

ʇʠʨʩʦʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʿʝ ʜʝʬʠʥʠʩʘʥ ʩʣʝʜʝ˂ʠʤ ʠʟʨʘʟʦʤ:  

R=
В Ӷ Ӷ

 

ʛʜʝ ʩʫ  Ὢ ʠ ὶ ʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʙʣʠ ʫ ʢʦʨʘʢʫ ʫ ʚʨʝʤʝʥʫ ʯʠʿʘ ʩʝ ʿʘʯʠʥʘ ʠ ʧʨʘʚʘʮ ʚʝʟʝ 

ʠʩʧʠʪʫʿʝ, N ʿʝ ʫʢʫʧʘʥ ʙʨʦʿ ʢʦʨʘʢʘ ʫ ʚʨʝʤʝʥʫ, ʘ ὪӶ, ὶӶ ȟ„ ʠ „ ʩʫ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʠ 

ʩʪʘʥʜʘʨʜʥʝ ʜʝʚʠʿʘʮʠʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʚʘʨʠʿʘʙʣʠ, ʨʝʩʧʝʢʪʠʚʥʦ. ʇʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʦʜʨʝʹʝʥʝ ʢʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥˀʠʚʝ ʠʣʠ ʠʥʜʝʢʩʘ ʥʘ ʣʦʢʘʮʠʿʠ ʧʦʨʝʢʣʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʠ ʠʩʪʝ 

ʧʨʦʤʝʥˀʠʚʝ ʠʣʠ ʠʥʜʝʢʩʘ ʥʘ ʣʦʢʘʮʠʿʠ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ ʧʨʦʮʝˁʫʿʝ ʧʨʦʩʝʯʥʦ ʦʜʩʪʫʧʘˁʝ 

ʢʣʠʤʝ ʪʦʢʦʤ ʦʜʨʝʹʝʥʦʛ ʜʫʞʝʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ. ʋ ʩʣʫʯʘʿʫ ʧʘʜʘʚʠʥʘ, ʧʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ 

ʿʝ ʨʘʯʫʥʘʪʘ ʫ ʿʝʜʠʥʠʮʘʤʘ %. 

ʉʪʦʛʘ, ʫʟ ʧʦʤʦ˂ ʜʚʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʚʝʣʠʯʠʥʝ ʧʦʧʫʪ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ ʢʣʠʤʝ ʠʟʤʝʹʫ ʫʨʘʹʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʠ ʧʦʨʝʹʝˁʝ ʢʣʠʤʘʪʩʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ.  

 

3.1. ʉʈɽɼɳɸ ʊɽʄʇɽʈɸʊʋʈɸ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) 

 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ ʚʘʨʠʨʘ 

ʫ ʦʧʩʝʛʫ ʦʜ 8ᴈ ʜʦ 17ᴈ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ (ʛʨʘʬʠʢʦʥ 3.1). ʊʝʤʧʝʨʘʪʫʨʝ ʥʘ 

ɻʦʯʫ ʩʫ ʫ ʧʨʦʩʝʢʫ ʟʘ ʚʠʰʝ ʦʜ 1  ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʥʘ ʌʨʫʰʢʦʿ ʛʦʨʠ, 

ʉʝʚʝʨʥʦʤ ʂʫʯʘʿʫ, ʂʫʢʘʚʠʮʠ, ɱʘʩʪʨʝʧʮʫ ʠ ʈʫʜʥʠʢʫ. ʅʘʿʚʝ˂ʘ ʨʘʟʣʠʢʘ ʿʝ ʠʟʤʝʹʫ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʌʨʫʰʢʦʿ ʛʦʨʠ ʠ ɻʦʯʫ ʠ ʠʟʥʦʩʠ 2,31ᴈ. ɹʦʨʘˁʘ ʠ ɱʝʣʦʚʘ ʛʦʨʘ ʠʤʘʿʫ ʚʠʰʝ 

ʚʨʝʜʥʦʩʪʠ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʜ ɻʦʯʘ ʟʘ 0,90ᴈ ʠ 0,77ᴈ, 

ʨʝʩʧʝʢʪʠʚʥʦ. ʆʚʝ ʨʘʟʣʠʢʝ ʫʢʘʟʫʿʫ ʥʘ ʭʣʘʜʥʠʿʫ ʢʣʠʤʫ ʥʘ ɻʦʯʫ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ 

ʧʝʨʠʦʜʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʚʝʜʝʥʝ ʣʦʢʘʮʠʿʝ. ʅʠʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ 

ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ɻʦʯʫ ʩʫ ʫʦʯʝʥʝ ʥʘ ɱʘʚʦʨʫ, ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʠ ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ ʩʘ 

ʧʨʦʩʝʯʥʦʤ ʨʘʟʣʠʢʦʤ ʦʜ -2,20ᴈ, -1,91ᴈ ʠ -1,47ᴈ, ʨʝʩʧʝʢʪʠʚʥʦ. ɹʨʝʟʦʚʠʮʘ, ɹʝˀʘʥʠʮʘ ʠ 

ɱʫʞʥʠ ʂʫʯʘʿ ʠʤʘʿʫ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʢʦʿʝ ʩʫ ʥʘʿʩʣʠʯʥʠʿʝ 

ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʥʘ ɻʦʯʫ.  
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ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʠʩʘʥʦʩʪ  ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʘ ʣʦʢʘʮʠʿʘʤʘ ʧʦʨʝʢʣʘ ʧʨʦʚʝʥʠʿʝʥʮʠʿʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʣʦʢʘʮʠʿʠ ʦʩʥʠʚʘˁʘ ʪʝʩʪʘ (ɻʦʯ) 

(ʪʘʙʝʣʘ 3.1). 

 

ɻʨʘʬʠʢʦʥ 3.1. ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ [ ], ʦʩʨʝʜˁʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ( 1950. ʜʦ 

2020. ʛʦʜʠʥʝ.)  

 

ʊʘʙʝʣʘ 3.1. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [ ] ʠʟʤʝʹʫ ʩʨʝʜˁʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʨʝʜˁʝʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2020 

 

ʇʨʦʚʝʥʠʿʝʥʮʠʿʘ ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʈʘʟʣʠʢʘ 

ɹʨʝʟʦʚʠʮʘ 0,99 0,07 

ʈʫʜʥʠʢ 0,99 1,04 

ʌʨʫʰʢʘ ʛʦʨʘ 0,96 2,31 

ʉʝʚʝʨʥʠ ʂʫʯʘʿ 0,96 1,58 

ɱʫʞʥʠ ʂʫʯʘʿ 0,99 -0,56 

ɱʘʚʦʨ 0,99 -2,20 

ɱʘʩʪʨʝʙʘʮ 1,00 1,14 

ʂʫʢʘʚʠʮʘ 0,97 1,44 

ɱʝʣʦʚʘ ʛʦʨʘ 0,98 0,77 

ɹʦʨʘˁʘ 0,98 0,90 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ 0,97 -1,91 

ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ 0,97 -1,47 

ɹʝˀʘʥʠʮʘ 0,99 -0,35 

 
ʂʦʝʬʠʮʠʿʝʥʪʝ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ (ʪʘʙʝʣʘ 3.2), ʫʢʘʫʿʫ ʥʘ ʪʨʝʥʜ ʧʦʨʘʩʪʘ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 1980. ʛʦʜʠʥʝ. ɼʘʪʠ ʪʨʝʥʜʦʚʠ ʩʫ ʩʣʠʯʥʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, h ʪʦ 

ʫʢʘʟʫʿʝ ʥʘ ʛʣʦʙʘʣʥʠ ʫʪʠʮʘʿ ʟʘʛʨʝʚʘˁʘ. ʄʝʹʫʪʠʤ, ʪʨʝʥʜ ʨʘʩʪʘ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ɻʦʯʫ ʿʝ 

ʥʘʿʤʘˁʝ ʠʟʨʘʞʝʥ (0,59 ᴈȾ̅ ̆̋́̅̉ ʟʘ 1991-2020) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʣʦʢʘʮʠʿʘʤʘ ʯʠʿʠ 

ʿʝ ʧʦʨʘʩʪ ʚʝ˂ʠ ʠ ʜʦʩʪʠʞʝ ʚʨʝʜʥʦʩʪʠ ʠ ʜʦ 0,87ᴈȾ̅ ̆̋́̅̉ (ʉʪʘʨʘ ʧʣʘʥʠʥʘ).  
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ʊʘʙʝʣʘ 3.2. ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ [ᴈȾ̅̆̋́̅̉] ʟʘ ʩʨʝʜˁʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠ ʟʘ ʪʨʠ ʚʨʝʤʝʥʩʢʘ ʧʝʨʠʦʜʘ 

(1951-1980, 1971-2000, 1991-2020) 

 

ʃʦʢʘʮʠʿʘ 
ʃʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ 

1951-1980 

ʃʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ 

1971-2000 

ʃʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ 

1991-2020 

ɻʦʯ -0,50 0,47 0,59 

ɹʨʝʟʦʚʠʮʘ -0,65 0,52 0,70 

ʈʫʜʥʠʢ -0,45 0,51 0,66 

ʌʨʫʰʢʘ ʛʦʨʘ -0,32 0,40 0,72 

ʉʝʚʝʨʥʠ ʂʫʯʘʿ -0,79 0,48 0,70 

ɱʫʞʥʠ ʂʫʯʘʿ -0,67 0,54 0,70 

ɱʘʚʦʨ -0,48 0,53 0,64 

ɱʘʩʪʨʝʙʘʮ -0,54 0,48 0,60 

ʂʫʢʘʚʠʮʘ -0,63 0,39 0,65 

ɱʝʣʦʚʘ ʛʦʨʘ -0,37 0,52 0,62 

ɹʦʨʘˁʘ -0,38 0,51 0,63 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ -0,65 0,43 0,87 

ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ -0,61 0,40 0,79 

ɹʝˀʘʥʠʮʘ -0,69 0,54 0,70 

 
3.2. ʄɸʂʉʀʄɸʃʅɸ ʊɽʄʇɽʈɸʊʋʈɸ ʊʆʂʆʄ ɺɽɻɽʊɸʎʀʆʅʆɻ ʇɽʈʀʆɼɸ (1950-2020) 

 

ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 

ʚʘʨʠʨʘ ʫ ʦʧʩʝʛʫ ʦʜ 14ᴈ ʜʦ 23ᴈ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ (ʛʨʘʬʠʢʦʥ 3.2). ʇʨʦʤʝʥʘ 

ʤʘʢʩʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʫ ʧʨʦʩʝʢʫ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ, ʩʣʠʯʥʘ ʿʝ ʢʘʦ ʧʨʦʤʝʥʘ 

ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ ʧʝʨʠʦʜ 1950-2020. ʊʝʤʧʝʨʘʪʫʨʝ ʥʘ ɻʦʯʫ ʩʫ ʫ ʧʨʦʩʝʢʫ, ʟʘ ʚʠʰʝ ʦʜ 

1ᴈ, ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʤʘʢʩʠʤʘʣʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʥʘ ʌʨʫʰʢʦʿ ʛʦʨʠ, ʂʫʢʘʚʠʮʠ, 

ʉʝʚʝʨʥʦʤ ʂʫʯʘʿʫ, ɱʘʩʪʨʝʧʮʫ, ɹʦʨʘˁʠ ʠ ʈʫʜʥʠʢʫ. ʅʘʿʚʝ˂ʘ ʨʘʟʣʠʢʘ ʿʝ ʠʟʤʝʹʫ ʤʘʢʩʠʤʘʣʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʌʨʫʰʢʦʿ ʛʦʨʠ ʠ ɻʦʯʫ ʠ ʠʟʥʦʩʠ 2,56ᴈ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʩʨʝʜˁʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʘʤʦ ɹʨʝʟʦʚʠʮʘ ʠ ɱʝʣʦʚʘ ʛʦʨʘ ʠʤʘʿʫ ʩʣʠʯʥʝ ʤʘʢʩʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʢʘʦ ʥʘ 

ɻʦʯʫ (ʧʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ -0,20ᴈ ʠ +0,64ᴈ, ʨʝʩʧʝʢʪʠʚʥʦ), ʜʦʢ ɹʝˀʘʥʠʮʘ ʠ ɱʫʞʥʠ ʂʫʯʘʿ 

ʠʤʘʿʫ ʤʘʢʩʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʟʥʘʪʥʦ ʥʠʞʝ ʥʝʛʦ ʥʘ ɻʦʯʫ, -0,89ᴈ ʠ -1,12ᴈ, ʨʝʩʧʝʢʪʠʚʥʦ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʥʠʞʝ ʤʘʢʩʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʜ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ɻʦʯʫ ʫʦʯʝʥʝ ʩʫ ʥʘ ɱʘʚʦʨʫ, ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʠ ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ ʩʘ 

ʧʨʦʩʝʯʥʦʤ ʨʘʟʣʠʢʦʤ ʦʜ -2,25ᴈ, -2,15ᴈ ʠ -1,45ᴈ, ʨʝʩʧʝʢʪʠʚʥʦ. ʆʚʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʠʞʠʭ ʤʘʢʩʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ɻʦʯ ʧʨʠʩʫʪʥʘ ʿʝ ʠ ʢʦʜ ʧʨʦʤʝʥʝ ʩʨʝʜˁʝ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʠʩʘʥʦʩʪ (ʪʘʙʝʣʘ 3.3).  
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ɻʨʘʬʠʢʦʥ 3.2. ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ [ ], ʦʩʨʝʜˁʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ, ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ ʣʝʛʝʥʜʠ, ʟʘ ʧʝʨʠʦʜ ʦʜ 1950. ʜʦ 2020. ʛʦʜʠʥʝ 

 

ɼʘʪʠ ʪʨʝʥʜʦʚʠ ʩʫ ʩʣʠʯʥʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʚʝʥʠʿʝʥʮʠʿʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʛʣʦʙʘʣʥʠ 

ʫʪʠʮʘʿ ʟʘʛʨʝʚʘˁʘ. ʄʝʹʫʪʠʤ, ʪʨʝʥʜ ʨʘʩʪʘ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ɻʦʯʫ ʿʝ ʥʘʿʤʘˁʝ ʠʟʨʘʞʝʥ (0,61 

ᴈȾ̅ ̆̋́̅̉ ʟʘ 1991-2020) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʣʦʢʘʮʠʿʘʤʘ ʯʠʿʠ ʿʝ ʧʦʨʘʩʪ ʚʝ˂ʠ ʠ ʜʦʩʪʠʞʝ 

ʚʨʝʜʥʦʩʪʠ ʠ ʜʦ 0,75ᴈȾ̅ ̆̋́̅̉ (ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠ ɱʘʚʦʨ). ʆʚʝ ʛʣʘʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʫ 

ʜʦʙʠʿʝʥʝ ʠ ʧʨʠ ʘʥʘʣʠʟʠ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ. 

 

ʊʘʙʝʣʘ 3.3. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ʧʨʦʩʝʯʥʝ ʨʘʟʣʠʢʝ [ ] ʠʟʤʝʹʫ ʤʘʢʩʠʤʘʣʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʨʝʜˁʝʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2020 

 

ʇʨʦʚʝʥʠʿʝʥʮʠʿʘ ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʈʘʟʣʠʢʘ 

ɹʨʝʟʦʚʠʮʘ 0,97 -0,20 

ʈʫʜʥʠʢ 0,99 0,92 

ʌʨʫʰʢʘ ʛʦʨʘ 0,95 2 ,56 

ʉʝʚʝʨʥʠ ʂʫʯʘʿ 0,96 1,45 

ɱʫʞʥʠ ʂʫʯʘʿ 0,95 -1,12 

ɱʘʚʦʨ 0,97 -2,25 

ɱʘʩʪʨʝʙʘʮ 1,00 1,44 

ʂʫʢʘʚʠʮʘ 0,98 2,10 

ɱʝʣʦʚʘ ʛʦʨʘ 0,95 0,64 

ɹʦʨʘˁʘ 0,95 1,15 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ 0,97 -2 ,15 

ʂʘʟʘʥ ɿʝʣʝʥʠʯʿʝ 0,97 -1,45 

ɹʝˀʘʥʠʮʘ 0,96 -0,89 

 

ʂʦʝʬʠʮʠʿʝʥʪʠ ʧʨʘʚʮʘ ʿʝʜʥʘʯʠʥʝ ʪʨʝʥʜʘ, ʫʢʘʟʫʿʫ ʥʘ ʪʨʝʥʜ ʧʦʨʘʩʪʘ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 

1980. ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 3.4). 

 

 

 

 


