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RCP ï (ʘʥʛʣ. Representative Concentration Pathways) ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʪʨʘʻʢʪʦʨʽʾ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ 

SU ï (ʘʥʛʣ. Summer Days Index) ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ Tmax > 25ÁC 

ʋɸɸʅ ï ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʘʛʨʘʨʥʠʭ ʥʘʫʢ 

ɺʄʆ ï ɺʩʝʩʚʽʪʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ (ʘʥʛʣ. WMO ï World 

Meteorological Organization) 

ɺɺʇ ï ɺʘʣʦʚʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʜʫʢʪ 

ʆʆʅ ï ʆʨʛʘʥʽʟʘʮʽʷ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ 

ʇɻ ï ʧʘʨʥʠʢʦʚʠʡ ʛʘʟ (GHG ï Greenhouse Gases) 

ɭʉ ï ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 

ɸʇɽʅɸ 3 ï ʧʨʦʻʢʪ ʤʽʞʥʘʨʦʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ çʇʦʩʠʣʝʥʥʷ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʫ ʩʬʝʨʘʭ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʪʠʜʽʾ ʢʣʽʤʘʪʠʯʥʠʤ ʟʤʽʥʘʤ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚè ʷʢʠʡ 

ʚʧʨʦʚʘʜʞʫʻ ʇʨʝʜʩʪʘʚʥʠʮʪʚʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚ ʋʢʨʘʾʥʽ 

ʈʂʄ ï ʨʝʛʽʦʥʘʣʴʥʘ ʢʣʽʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

NASA ï National Aeronautics and Space Administration (ʅʘʮʽʦʥʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʟ ʘʝʨʦʥʘʚʪʠʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ï ʘʛʝʥʪʩʪʚʦ ʫʨʷʜʫ ʉʐɸ) 

ENSO ï El Ni¶o-Southern Oscillation (ɽʣʴ-ʅʽʥʴʡʦ ï ʇʽʚʜʝʥʥʝ ʢʦʣʠʚʘʥʥʷ) 

FWI ï Fire-Weather Index (ʽʥʜʝʢʩ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ) 

JRC ï Joint Research Center (ʆʙôʻʜʥʘʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ ɭʚʨʦʢʦʤʽʩʽʾ) 

LISCOAST ï Large Scale Integrated Sea-level and Coastal Assessment Tool 

(https://data.jrc.ec.europa.eu/collection/liscoast) ɯʥʩʪʨʫʤʝʥʪ ʚʝʣʠʢʦʛʦ ʤʘʩʰʪʘʙʫ 

ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʤʦʨʷ ʪʘ ʧʨʠʙʝʨʝʞʥʠʭ ʟʦʥ.  

https://data.jrc.ec.europa.eu/collection/liscoast
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ʉʌɽʈɸ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɸ ʇʈʀɿʅɸʏɽʅʅʗ 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʟʚʽʪ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʜʘʣʽ ï ɿʚʽʪ) ʤʽʩʪʠʪʴ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʥʘ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʮʽʥʢʫ ʟʘʛʨʦʟ ʪʘ ʨʠʟʠʢʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

(ʟʦʥʘʣʴʥʦʤʫ) ʪʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʫ ʯʫʪʣʠʚʦʩʪʽ ʡ ʚʨʘʟʣʠʚʽʩʪʴ, 

ʟʦʢʨʝʤʘ ʫ ʛʘʣʫʟʷʭ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʋ ʤʝʞʘʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʦʟʢʨʠʪʦ ʩʫʪʴ ʨʠʟʠʢʽʚ, ʾʭ ʧʦʪʝʥʮʽʡʥʠʡ ʚʣʠʚ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʟʘʭʦʜʠ ʘʜʘʧʪʘʮʽʾ. 

ɿʘʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʻ ʜʠʥʘʤʽʯʥʠʤʠ ʡ ʤʦʞʫʪʴ ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʚ ʨʘʟʽ ʧʦʚʪʦʨʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽ ʚʨʘʟʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʷʚʣʝʥʠʭ ʟʤʽʥ, 

ʷʢ ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʭ ï ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟʚʽʪʫ ʟʜʽʡʩʥʝʥʦ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʫʥʢʪʫ 1 

ʯʘʩʪʠʥʠ ʜʨʫʛʦʾ ʩʪʘʪʪʽ 13 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʾ 

ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠè ʪʘ ʧʫʥʢʪʫ 22 ʮʽʣʽ 3 çɸʜʘʧʪʘʮʽʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʦʧʽʨʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫè 

ʆʧʝʨʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝʘʣʽʟʘʮʽʾ ʫ  

2024ï2026 ʨʦʢʘʭ ʉʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30 ʪʨʘʚʥʷ 2024 ʨʦʢʫ ̄  483-ʨ. 

ɿʚʽʪ ʤʽʩʪʠʪʴ ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʘ ʪʘʢʦʞ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ 

ʚʨʘʟʣʠʚʦʩʪʽ, ʨʠʟʠʢʽʚ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʽʰʝʥʴ: 

- ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʘʛʨʦʟ ʽ ʨʠʟʠʢʽʚ, ʪʘ ʾʭ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʨʦʮʝʩʫ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʚʨʦʞʘʡʥʦʩʪʽ, ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ ʪʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʩʫʨʩʽʚ; 

- ʦʮʽʥʢʘ ʤʘʡʙʫʪʥʽʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʘʛʨʦʟ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟ 

ʧʦʤʽʨʥʠʤ (RCP 4.5) ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ (RCP 8.5) ʧʦʪʝʧʣʽʥʥʷ; 

- ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʝʡ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʣʦʢʘʣʴʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʯʠʥʥʠʢʽʚ; 

- ʧʽʜʭʦʜʠ ʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ; 

-  ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʟʘʭʦʜʠ ʟ ʘʜʘʧʪʘʮʽʾ ʽ ʧʦʤôʷʢʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʩʠʣʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ.  

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ɿʚʽʪʽ, ʚʠʟʥʘʯʝʥʽ 

ʟʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 
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(ʜʝʨʞʘʚʥʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ), ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʝʢʦʣʦʛʽʾ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ. 

1. ɺʉʊʋʇ 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʪʨʘʜʠʮʽʡʥʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʚʦʭ 

ʧʨʦʚʽʜʥʠʭ ʧʽʜʩʝʢʪʦʨʘʭ ï ʨʦʩʣʠʥʥʠʮʪʚʽ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʽ. ʆʬʽʮʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ɼʝʨʞʩʪʘʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʚ 2023 ʨʦʮʽ ʥʘ ʧʨʦʜʫʢʮʽʶ ʨʦʩʣʠʥʥʠʮʪʚʘ ʧʨʠʧʘʜʘʣʦ 

81,1% ʚʘʣʦʚʦʾ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʫ ʧʦʩʪʽʡʥʠʭ ʮʽʥʘʭ 2021 ʨʦʢʫ), ʪʦʜʽ ʷʢ ʥʘ 

ʪʚʘʨʠʥʥʠʮʪʚʦ ï 18,9 %1.  

ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʞʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʫʤʦʚʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʟʘ ʦʩʪʘʥʥʽ ʰʽʩʪʴ ʜʝʩʷʪʠʣʽʪʴ ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʪʘʣʘ ʥʘ 0,4ï0,6 ÁC ʟʘ ʜʝʩʷʪʠʣʽʪʪʷ, ʘ ʩʧʝʢʦʪʥʽ ʜʥʽ, 

ʧʦʩʫʭʠ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʩʝʟʦʥʥʠʭ ʦʧʘʜʽʚ ʩʪʘʶʪʴ ʯʘʩʪʽʰʠʤʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʚʜʥʽ 

ʪʘ ʩʭʦʜʽ ʢʨʘʾʥʠ2. ɺ ʩʝʢʪʦʨʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ˇʨʫʥʪʽʚ ʽ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʝʨʦʟʽʾ, 

ʱʦ ʟʫʤʦʚʣʶʻ ʢʦʣʠʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʦʜʨʘʟʫ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʝʢʩʧʦʨʪʥʦʤʫ 

ʧʦʪʝʥʮʽʘʣʽ ʪʘ ʜʦʭʦʜʘʭ ʘʛʨʘʨʽʾʚ. ʉʘʤʝ ʪʦʤʫ ʉʪʨʘʪʝʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʦ 2035 ʨʦʢʫ ʪʘ ʾʾ 

ʦʧʝʨʘʮʽʡʥʠʡ ʧʣʘʥ ʥʘ  

2024ï2026 ʨʦʢʘʭ, ʟʘʪʚʝʨʜʞʝʥʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ʚʽʜ 30 ʪʨʘʚʥʷ 2024 ʨʦʢʫ 

 ̄483-ʨ3, ʚʠʤʘʛʘʶʪʴ ʜʣʷ ʚʩʽʭ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ, ʽ ʥʘʩʘʤʧʝʨʝʜ ʘʛʨʘʨʥʦʛʦ, 

ʧʦʯʘʪʠ ʟ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽ ʚʨʘʟʣʠʚʦʩʪʽ ʷʢ ʪʦʯʢʠ ʚʽʜʣʽʢʫ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʇʝʨʰʘ ˇʨʫʥʪʦʚʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʙʫʣʘ 

ʥʘʜʘʥʘ ʫ ʟʚʽʪʽ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ çUkraine: Building Climate Resilience in 

Agriculture and Forestryè (2021)4, ʚ ʷʢʦʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʽ ʩʘʤʽ ʨʝʛʽʦʥʘʣʴʥʽ 

ʢʣʽʤʘʪʠʯʥʽ ʧʨʦʻʢʮʽʾ Euro-CORDEX/CMIP5, ʱʦ ʡ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʆʜʥʘʢ 

ʡʦʛʦ ʬʦʢʫʩ ʦʙʤʝʞʫʚʘʚʩʷ ʙʽʦʬʽʟʠʯʥʠʤ ʚʧʣʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʧʘʜʽʚ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧôʷʪʠ ʢʣʶʯʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʦʢʨʝʤʘ, ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʜʦ 2050 

ʨʦʢʫ ʤʦʜʝʣʶʚʘʣʠʩʷ ʩʝʨʝʜʥʽ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʥʷʰʥʠʢʫ ʜʦ -

23% ʽ -21%, ʪʦʜʽ ʷʢ ʧʰʝʥʠʮʷ ʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʦʪʝʥʮʽʘʣ ʟʨʦʩʪʘʥʥʷ. ɹʽʦʬʽʟʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʦʙʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ, ʦʧʘʜʠ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʘ 

ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʠʚʫ, 

 
1 https://www.ukrstat.gov.ua/druk/publicat/kat_u/2023/zb/11/year_23_e.pdf  
2 https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Ukraine.pdf  
3https://www.kmu.gov.ua/npas/pro-skhvalennia-stratehii-formuvannia-ta-realizatsii-derzhavnoi-polityky-u-sferi-

zminy-klimatu-na-period-t300524  
4https://documents.worldbank.org/en/publication/documents-

reports/documentdetail/893671643276478711/ukraine-building-climate-resilience-in-agriculture-and-forestry  

https://www.ukrstat.gov.ua/druk/publicat/kat_u/2023/zb/11/year_23_e.pdf
https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Ukraine.pdf
https://www.kmu.gov.ua/npas/pro-skhvalennia-stratehii-formuvannia-ta-realizatsii-derzhavnoi-polityky-u-sferi-zminy-klimatu-na-period-t300524
https://www.kmu.gov.ua/npas/pro-skhvalennia-stratehii-formuvannia-ta-realizatsii-derzhavnoi-polityky-u-sferi-zminy-klimatu-na-period-t300524
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/893671643276478711/ukraine-building-climate-resilience-in-agriculture-and-forestry
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/893671643276478711/ukraine-building-climate-resilience-in-agriculture-and-forestry
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ʩʫʤʘʨʥʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʧôʷʪʠ ʢʫʣʴʪʫʨ, ʱʦ ʨʦʟʛʣʷʜʘʣʠʩʷ, ʤʦʞʝ ʟʨʦʩʪʠ ʥʘ 

29% ʜʦ 2030 ʽ ʥʘ 56% ʜʦ 2050 ʧʦʨʽʚʥʷʥʦ ʟ 2010 ʨʦʢʦʤ. 

ɺʦʜʥʦʯʘʩ ʫ ʟʚʽʪʽ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʥʝʱʦʜʘʚʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʄʽʞʫʨʷʜʦʚʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʟʽ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ (IPCC, 2022) ʜʦ ʦʮʽʥʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʏʠʥʥʠʢʽʚ ʂʣʽʤʘʪʠʯʥʦʛʦ ɺʧʣʠʚʫ (ʏʂɺ, Climatic Impact Drivers, CID), ʘ ʦʪʞʝ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʢʦʤʧʣʝʢʩʥʽ ʢʘʪʝʛʦʨʽʾ ʟʘʛʨʦʟ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ (ʪʝʧʣʦʚʽ 

ʭʚʠʣʽ, ʧʦʩʫʭʠ, ʟʣʠʚʠ, ʩʠʣʴʥʠʡ ʚʽʪʝʨ ʪʦʱʦ) ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ 

ʩʧʣʘʥʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʚʠʜʠ ʟʘʭʦʜʽʚ ʟ ʘʜʘʧʪʘʮʽʾ. ʊʦʤʫ ʥʠʥʽʰʥʽʡ ʜʦʢʫʤʝʥʪ 

ʣʦʛʽʯʥʦ ʧʨʦʜʦʚʞʫʻ ʧʦʧʝʨʝʜʥʶ ʨʦʙʦʪʫ, ʽʥʪʝʛʨʫʶʯʠ ʏʂɺ-ʤʝʪʦʜʦʣʦʛʽʶ ʄɻɽɿʂ 

ʪʘ ʨʦʟʰʠʨʶʶʯʠ ʘʥʘʣʽʟ ʜʦ ʧʦʚʥʦʾ ʬʦʨʤʫʣʠ ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʽʥʜʝʢʩʫ 

ʚʨʘʟʣʠʚʦʩʪʽ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʩʘʤʝ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʜʦ ʢʦʞʥʦʛʦ ʟ 32 ʏʂɺ ʫ 

ʧôʷʪʠ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʷʭ: ʩʧʝʢʘ ʪʘ ʭʦʣʦʜ, ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʦʩʫʰʣʠʚʽʩʪʴ, ʩʥʽʛ, 

ʚʽʪʝʨ ʪʘ ʧʨʠʙʝʨʝʞʥʽ. 

ʈʦʩʣʠʥʥʠʮʪʚʦ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʋʢʨʘʾʥʽ. ɺʦʥʦ ʬʦʨʤʫʻ ʧʨʦʜʦʚʦʣʴʯʫ, ʝʢʦʥʦʤʽʯʥʫ, ʝʢʦʣʦʛʽʯʥʫ ʡ ʝʥʝʨʛʝʪʠʯʥʫ 

ʙʝʟʧʝʢʠ, ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʛʘʣʫʟʝʡ, ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʡ. ɺ ʋʢʨʘʾʥʽ ʘʛʨʘʨʥʠʡ 

ʩʝʢʪʦʨ ʟʘʙʝʟʧʝʯʫʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 16% ɺɺʇ ʽ ʙʣʠʟʴʢʦ 40% ʝʢʩʧʦʨʪʥʠʭ 

ʥʘʜʭʦʜʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʚʧʨʦʜʦʚʞ 2021 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ ʙʽʣʴʰʝ 

100 ʤʣʥ ʪ ʟʝʨʥʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʙʦʨʫ 

ʚʨʦʞʘʶ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʢʫʢʫʨʫʜʟʘ, ʦʟʠʤʘ ʧʰʝʥʠʮʷ, ʩʦʥʷʰʥʠʢ, ʷʯʤʽʥʴ ʽ 

ʨʽʧʘʢ, ʋʢʨʘʾʥʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʚʽʜ 3,5% (ʢʫʢʫʨʫʜʟʘ) ʜʦ 30,5% (ʩʦʥʷʰʥʠʢ) 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʢʨʘʾʥʽ ʩʪʘʙʽʣʴʥʦ ʚʭʦʜʠʪʠ 

ʜʦ ʪʦʧ-10 ʩʚʽʪʦʚʠʭ ʝʢʩʧʦʨʪʝʨʽʚ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʜʫʢʮʽʾ5.  

ʇʽʩʣʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢ ʚ ʋʢʨʘʾʥʫ ʚ 

ʣʶʪʦʤʫ 2022 ʨʦʢʫ ʙʫʣʦ ʩʫʪʪʻʚʦ ʟʥʠʞʝʥʦ ʦʙôʻʤ ʚʠʨʦʱʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʊʘʢ, ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʧʽʚʜʥʽ ʪʘ 

ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʥʝ ʙʫʣʠ ʟʘʩʽʷʥʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʚ ɼʦʥʝʮʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʠʡ, 

ʃʫʛʘʥʩʴʢʠʡ ʪʘ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʄʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʙʫʣʠ ʚʠʤʫʰʝʥʦ 

ʟʤʝʥʰʝʥʽ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʨʦʢʦʤ, ʥʘʡʙʽʣʴʰʝ ʚ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʪʘ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʘ ʩʘʤʝ ʚ 1,5 ʪʘ 2,15 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʘ 

ʟʘʭʦʜʽ ʢʨʘʾʥʠ ʟʨʦʩʣʘ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʤʘʡʞʝ ʥʘ 30%. ʊʠʤ ʥʝ ʤʝʥʰ, ʦʩʢʽʣʴʢʠ ʮʽ 

ʧʣʦʱʽ ʧʦʨʽʚʥʷʥʦ ʥʝʟʥʘʯʥʽ, ʪʘʢʝ ʟʨʦʩʪʘʥʥʷ ʥʝ ʚʧʣʠʥʫʣʦ ʚʽʜʯʫʪʥʦ ʥʘ ʟʘʛʘʣʴʥʠʡ 

ʚʘʣʦʚʠʡ ʟʙʽʨ.  

 
5 https://www.fas.usda.gov/sites/default/files/2022-04/Ukraine-Factsheet-April2022.pdf 

https://www.fas.usda.gov/sites/default/files/2022-04/Ukraine-Factsheet-April2022.pdf
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ʋ 2023 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ 

ʧʦʩʽʚʽʚ ʷʯʤʝʥʶ ʚʽʜ 3% ʜʦ 34% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ. ɿʘʟʥʘʯʝʥʘ ʦʮʽʥʢʘ ʥʝ 

ʚʨʘʭʦʚʫʻ ʜʘʥʽ ʧʦ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʝ ʚʥʘʩʣʽʜʦʢ ʦʢʫʧʘʮʽʾ ʚʽʜʙʫʣʦʩʷ 

ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʫ 30 ʨʘʟʽʚ. ɺʦʜʥʦʯʘʩ ʥʘ ʟʘʭʦʜʽ ʢʨʘʾʥʠ, ʧʝʨʝʚʘʞʥʦ ʫ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʨʦʩʪʘʥʥʷ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ:  

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ, ʧʨʠʨʽʩʪ ʩʢʣʘʚ ʚʽʜ 12% ʜʦ ʤʘʡʞʝ 40%. ʇʨʦʪʝ ʾʭʥʷ 

ʯʘʩʪʢʘ ʫ ʚʘʣʦʚʦʤʫ ʟʙʦʨʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʥʘʯʥʦʶ. ʋ 2024 ʨʦʮʽ ʚʜʘʣʦʩʷ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʟʘ 

ʦʢʨʝʤʠʤʠ ʟ ʥʠʭ, ʟʦʢʨʝʤʘ ʩʦʻʶ, ʜʦʩʷʛʥʫʪʦ ʩʫʪʪʻʚʦʛʦ ʧʨʠʨʦʩʪʫ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʧʽʚʜʥʽ ʪʘ ʩʭʦʜʽ ʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʫ 

ʩʚʽʪʽ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2024 ʨʦʢʫ ʜʦʣʷ ʋʢʨʘʾʥʠ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʦʙôʻʤʽ ʚʠʨʦʙʥʠʮʪʚʘ  

ʩʦʥʷʰʥʠʢʫ, ʨʘʧʩʫ, ʷʯʤʝʥʶ, ʧʰʝʥʠʮʽ ʪʘ ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʣʘ, ʚʽʜʧʦʚʽʜʥʦ, 

24,7%, 4,2%, 3,7%, 2,8% ʪʘ 2,2%6. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʢʨʘʾʥʩʴʢʝ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʽ ʨʦʩʣʠʥʥʠʮʪʚʦ ʟʦʢʨʝʤʘ, ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʷʢ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ, ʪʘʢ ʽ ʚ ʨʝʛʽʦʥʘʣʴʥʽʡ ʪʘ ʛʣʦʙʘʣʴʥʽʡ 

ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʟʘ ʚʠʜʘʤʠ 

ʢʫʣʴʪʫʨ ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ ʩʢʣʘʜʘʣʘ: 26,2% ï ʟʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ; 

ʪʝʭʥʽʯʥʽ ï 22,5 %; 1% ï ʦʚʦʯʽ; ʜʦ 4% ï ʧʣʦʜʦʚʽ ʪʘ ʢʦʨʤʦʚʽ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ 

ʟʘʙʝʟʧʝʯʫʚʘʚʩʷ ʷʢ ʥʘʷʚʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʧʦʧʠʪʦʤ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ. ʇʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ ʧʦʩʽʜʘʻ ʚʠʨʦʱʫʚʘʥʥʷ 

ʟʝʨʥʦʚʠʭ. ɿʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʟʘʡʤʘʶʪʴ 45ï50% ʟʘʛʘʣʴʥʦʾ ʧʦʩʽʚʥʦʾ 

ʧʣʦʱʽ. ʇʦ ʧʣʦʱʘʤ ʧʦʩʽʚʽʚ ʦʩʥʦʚʥʠʤʠ ʟʝʨʥʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʻ ʧʰʝʥʠʮʷ, ʞʠʪʦ, 

ʪʨʠʪʠʢʘʣʝ, ʷʯʤʽʥʴ, ʦʚʝʩ, ʧʨʦʩʦ, ʢʫʢʫʨʫʜʟʘ, ʩʦʨʛʦ. 

ɺ ʋʢʨʘʾʥʽ ʥʘʡʯʘʩʪʽʰʝ ʢʫʣʴʪʠʚʫʶʪʴ ʦʟʠʤʫ ʧʰʝʥʠʮʶ, ʷʨʦʾ ʚʠʨʦʱʫʶʪʴ 

ʟʥʘʯʥʦ ʤʝʥʰʝ. ʆʩʥʦʚʥʽ ʨʘʡʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʝʧʦʚʽʡ ʪʘ 

ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ, ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʘʭ. ʋ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘʩʽʚʘʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 23% ʨʽʣʣʽ. ɺʘʣʦʚʠʡ ʟʙʽʨ ʫ 2024 ʨʦʮʽ ʩʢʣʘʚ 2,8% 

ʩʚʽʪʦʚʦʛʦ (8-ʤʝ ʤʽʩʮʝ ʫ ʩʚʽʪʽ ʪʘ 2-ʛʝ ʚ ɭʚʨʦʧʽ, ʧʽʩʣʷ ʌʨʘʥʮʽʾ).  

ɼʨʫʛʦʶ ʚʘʞʣʠʚʦʶ ʟʣʘʢʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʷʯʤʽʥʴ, ʷʢʠʡ ʨʘʭʫʻʪʴʩʷ ʦʜʥʽʻʶ 

ʟ ʥʝʚʠʙʘʛʣʠʚʠʭ ʢʫʣʴʪʫʨ, ʩʢʦʨʦʩʪʠʛʣʠʡ, ʧʦʩʫʭʦʩʪʽʡʢʠʡ, ʟ ʥʝʚʝʣʠʢʠʤ 

ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ (60-90 ʜʥʽʚ). ɿʘʚʜʷʢʠ ʮʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʦʩʽʚʠ ʡʦʛʦ 

ʨʦʟʤʽʱʝʥʽ ʚ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʩʪʝʧʫ ʪʘ ʣʽʩʦʩʪʝʧʫ, ʚ ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʽ ʛʽʨʩʴʢʠʭ 

 
6 https://www.statista.com/statistics/1379651/ukraine-global-agricultural-production-share-by-product/ 
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ʨʘʡʦʥʘʭ ʂʘʨʧʘʪ. ʋ ʨʦʢʠ ʚʠʤʝʨʟʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʷʯʤʽʥʴ ʚʠʩʽʚʘʶʪʴ ʟʘʤʽʩʪʴ 

ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʩʽʚʽʚ.  

ʃʽʜʝʨʦʤ ʩʝʨʝʜ ʟʝʨʥʦʬʫʨʘʞʥʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʻ ʢʫʢʫʨʫʜʟʘ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʪʝʧʣʦ ʪʘ ʜʦʩʠʪʴ ʷʢʽʩʥʠʭ ˇʨʫʥʪʽʚ. ʂʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʫ 

ʩʪʝʧʦʚʽʡ ʟʦʥʽ. ʋ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʚʨʦʞʘʡʥʽʩʪʴ > 60 ʮ/ʛʘ ʽ ʚʝʣʠʢʽ 

ʧʣʦʱʽ ʧʦʩʽʚʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ, ʱʦ ʩʢʣʘʚ ʚ 

2024 ʨʦʮʽ 2,2% ʚʽʜ ʩʚʽʪʦʚʦʛʦ (6-ʪʝ ʤʽʩʮʝ ʫ ʩʚʽʪʽ ʪʘ 1-ʰʝ ʚ ɭʚʨʦʧʽ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʠʙʣʠʟʥʦ 23% ʝʢʩʧʦʨʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʽʚ. 

ɼʦ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʽʜʥʦʩʷʪʴʩʷ ʢʚʘʩʦʣʷ, ʩʦʷ ʪʘ ʛʦʨʦʭ, ʚʦʥʠ ʻ 

ʚʘʞʣʠʚʠʤʠ ʧʨʦʜʦʚʦʣʴʯʠʤʠ ʽ ʢʦʨʤʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɰʭ ʧʦʩʽʚʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ 

ʇʦʣʽʩʩʽ ʪʘ ʚ ʣʽʩʦʩʪʝʧʫ. ʆʩʥʦʚʥʦʶ ʟʝʨʥʦʙʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʩʦ.̫ ʎʝ 

ʚʦʣʦʛʦʣʶʙʥʘ, ʚʠʤʦʛʣʠʚʘ ʜʦ ˇʨʫʥʪʽʚ, ʥʝʪʝʨʧʠʤʘ ʜʦ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʢʫʣʴʪʫʨʘ. 

ɿʘ ʦʩʪʘʥʥʽ 25 ʨʦʢʽʚ ʧʣʦʱʽ ʾʾ ʧʦʩʽʚʽʚ ʟʙʽʣʴʰʠʣʠʩʷ ʫ 20 ʨʘʟʽʚ, ʽ ʪʽʣʴʢʠ ʟʘ ʦʩʪʘʥʥʽ 

3 ʨʦʢʠ ʚ ʧʽʚʪʦʨʠ ʨʘʟʠ.  

ɺ ʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ ʩʦʶ ʚʠʨʦʱʫʶʪʴ ʥʘ ʟʨʦʰʫʚʘʣʴʥʠʭ ˇʨʫʥʪʘʭ, 

ʦʩʦʙʣʠʚʦ ʫ ʏʝʨʢʘʩʴʢʽʡ ʽ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺʘʣʦʚʠʡ ʟʙʽʨ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 

1% ʛʣʦʙʘʣʴʥʦʛʦ ʟʙʦʨʫ ʫ ʩʚʽʪʽ (9-ʪʝ ʤʽʩʮʝ ʫ ʩʚʽʪʽ ʪʘ 1-ʰʝ ʚ ɭʚʨʦʧʽ). ʆʩʥʦʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʾ ï ʮʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʣʽʾ ʪʘ ʷʢ ʟʘʤʽʥʥʠʢ ʪʚʘʨʠʥʥʦʛʦ ʙʽʣʢʘ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʋʢʨʘʾʥʽ ʻ ʩʦʥʷʰʥʠʢ, ʨʽʧʘʢ ʪʘ 

ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʭʘʨʯʦʚʦʾ ʪʘ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʦʩʽʚʠ ʩʦʥʷʰʥʠʢʫ ʟʘʡʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 22% ʫʩʽʭ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʚ ʋʢʨʘʾʥʽ, ʡʦʛʦ ʚʠʨʦʱʫʶʪʴ ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʪʘ ʥʘ ʧʽʚʜʥʽ ʣʽʩʦʩʪʝʧʫ, ʥʘ 

ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʘʭ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʠʡ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʋʢʨʘʾʥʘ ʟʘʙʝʟʧʝʯʫʻ 28% ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (2-ʛʝ ʤʽʩʮʝ ʫ ʩʚʽʪʽ). 

ɼʨʫʛʦʶ ʟʘ ʚʘʞʣʠʚʽʩʪʶ ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʨʽʧʘʢ, ʡʦʛʦ ʧʣʦʱʽ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ ʽ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʷ 1,7% ʨʽʣʣʽ. ʎʝ ʚʦʣʦʛʦʣʶʙʥʘ ʪʘ 

ʪʝʧʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʷʢʘ ʚʠʨʦʱʫʻʪʴʩʷ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ: ʫ 

ʍʤʝʣʴʥʠʮʴʢʽʡ, ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʈʽʧʘʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʣʽʾ ʪʘ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʦʛʦ 

ʙʽʦʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʢʦʨʤʽʚ ʜʣʷ ʩʢʦʪʘʨʩʪʚʘ. ɼʦʩʠʪʴ ʚʘʞʣʠʚʦʶ 

ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ. ɺʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʾ ʧʨʘʮʝ- ʪʘ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʽʚ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ɺʦʥʘ ʢʫʣʴʪʠʚʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ, ʾʾ ʧʣʦʱʽ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 1,1% ʨʽʣʣʽ, ʧʦʣʦʚʠʥʘ ʮʠʭ 

ʧʣʦʱ ʧʨʠʧʘʜʘʻ ʥʘ ɺʽʥʥʠʮʴʢʫ, ʍʤʝʣʴʥʠʮʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʫ 

ʦʙʣʘʩʪʽ. ɺ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʽʣʴʰʝ 450 ʮ/ʛʘ 
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ʽ ʟʘ ʚʘʣʦʚʠʤ ʟʙʦʨʦʤ ʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʤʽʩʮʝ ʫ ʜʨʫʛʦʾ ʜʝʩʷʪʮʽ ʤʘʶʯʽ 1,9 ʤʣʥ ʪ (2024 

ʨ.) ʪʘ 3-ʪʻ ʚ ɭʚʨʦʧʽ (ʧʽʩʣʷ ʌʨʘʥʮʽʾ ʪʘ ʅʽʤʝʯʯʠʥʠ). 

ʇʦʩʽʚʠ ʢʘʨʪʦʧʣʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ ʽ 

ʟʘʡʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 5% ʨʽʣʣʽ, ʚʨʦʞʘʡʥʽʩʪʴ ʥʘ ʜʘʥʠʡ ʯʘʩ ʩʢʣʘʜʘʻ 161 ʮ/ʛʘ. ʎʝ 

ʜʦʩʠʪʴ ʥʝʚʠʙʘʛʣʠʚʘ ʨʦʩʣʠʥʘ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʪʦʤʫ ʢʫʣʴʪʠʚʫʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʇʦʣʽʩʩʽ 

ʪʘ ʇʨʠʢʘʨʧʘʪʪʽ. ɺʘʣʦʚʠʡ ʟʙʽʨ ʩʪʘʥʦʚʠʪʴ 6% ʩʚʽʪʦʚʦʛʦ (1-ʰʝ ʤʽʩʮʝ ʚ ɭʚʨʦʧʽ ʪʘ 

4-ʪʝ ʫ ʩʚʽʪʽ). 

ɺʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʽʚ ʤʘʻ ʟʜʝʙʽʣʴʰʦʛʦ ʘʟʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘʡʙʽʣʴʰʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʩʽʚʽʚ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʚʢʦʣʦ ʚʝʣʠʢʠʭ ʤʽʩʪ ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʩʚʽʞʦʶ 

ʧʨʦʜʫʢʮʽʻʶ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʧʦʤʽʜʦʨʠ, ʦʛʽʨʢʠ, ʮʠʙʫʣʷ, ʩʪʦʣʦʚʽ ʙʫʨʷʢʠ 

ʪʦʱʦ. ɼʦ ʙʘʰʪʘʥʥʠʭ ʢʫʣʴʪʫʨ ʥʘʣʝʞʘʪʴ ʢʘʚʫʥʠ, ʜʠʥʽ, ʛʘʨʙʫʟʠ. ʊʘʢ, ʥʘ ʇʦʣʽʩʩʽ 

ʚʠʨʦʱʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʦʛʽʨʢʠ, ʤʦʨʢʚʫ, ʩʪʦʣʦʚʠʡ ʙʫʨʷʢ, ʢʘʧʫʩʪʫ, ʫ ʃʽʩʦʩʪʝʧʫ ï 

ʦʛʽʨʢʠ, ʧʦʤʽʜʦʨʠ, ʮʠʙʫʣʶ, ʫ ʉʪʝʧʫ ï ʧʦʤʽʜʦʨʠ, ʧʝʨʝʮʴ, ʙʘʢʣʘʞʘʥʠ. ɿʘ ʚʘʣʦʚʠʤ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʦʚʦʯʝʚʦʾ ʪʘ ʙʘʰʪʘʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʋʢʨʘʾʥʘ ʻ 

ʦʜʥʠʤ ʟʽ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ. 

ɺʘʞʣʠʚʠʤʠ ʛʘʣʫʟʷʤʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʻ ʩʘʜʽʚʥʠʮʪʚʦ ʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ. 

ʅʘʡʙʽʣʴʰʽ ʟʘ ʧʣʦʱʝʶ ʥʘʩʘʜʞʝʥʥʷ ʷʙʣʫʥʴ ʽ ʛʨʫʰ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʃʽʩʦʩʪʝʧʫ ʽ ʚ 

ʇʦʣʽʩʩʽ, ʚʠʰʝʥʴ, ʩʣʠʚ, ʘʙʨʠʢʦʩʽʚ, ʯʝʨʝʰʝʥʴ, ʧʝʨʩʠʢʽʚ, ʛʦʨʽʭʽʚ ï ʫ ʩʪʝʧʦʚʦʾ ʟʦʥʽ. 

ɺ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʯʝʨʝʰʥʽ, ʛʦʨʽʭʠ, ʘʙʨʠʢʦʩʠ ʡ ʽʥʰʽ 

ʧʣʦʜʦʚʽ ʜʝʨʝʚʘ ʨʦʩʪʫʪʴ ʫ ʚʠʩʘʜʞʝʥʠʭ ʣʽʩʦʩʤʫʛʘʭ, ʫʟʜʦʚʞ ʘʚʪʦʰʣʷʭʽʚ, ʫ ʣʽʩʘʭ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʢʽʣʴʢʽʩʪʴ ʥʘʩʘʜʞʝʥʴ ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ ʟʨʦʩʣʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘʚʢʦʣʦ ʤʽʩʪ. ɺʝʣʠʢʽ ʧʣʘʥʪʘʮʽʾ ʚʠʥʦʛʨʘʜʫ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʧʽʚʜʥʽ ʢʨʘʾʥʠ ʡ ʥʘ ɿʘʢʘʨʧʘʪʪʽ. ɹʣʠʟʴʢʦ 80% ʧʣʦʱ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʟʦʩʝʨʝʜʞʝʥʦ 

ʚ ʍʝʨʩʦʥʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʦʢʫʧʦʚʘʥʦʤʫ ʂʨʠʤʫ. 

ʇʝʨʝʜ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʚʪʦʨʛʥʝʥʥʷʤ ʚ ʋʢʨʘʾʥʫ, ʩʪʘʥʦʤ ʥʘ 01.01.2022 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʠ 41310,9 ʪʠʩ. ʛʘ (68,5% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ), ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰʝ 90% ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʦʩʽʚʽʚ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ ʋʢʨʘʾʥʽ 

ʟʦʩʝʨʝʜʞʝʥʦ ʙʣʠʟʴʢʦ 25% ʥʘʡʨʦʜʶʯʽʰʠʭ ʯʦʨʥʦʟʝʤʽʚ ʫ ʩʚʽʪʽ, ʷʢʽ ʚ ʫʤʦʚʘʭ 

ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʥʘʜʘʣʠ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʘʤ ʟʥʘʯʥʽ ʧʨʠʨʦʜʥʽ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʡ ʫʥʽʢʘʣʴʥʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʧʦʪʝʥʮʽʘʣ. ʆʜʥʘʢ, 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʱʦ ʧʦʯʘʣʠʩʷ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʨʽʯʯʷ, ʧʦʯʘʣʠ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʩʣʠʥʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ.  

ɿʘ ʦʩʪʘʥʥʽ 20ï25 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʧʦʩʫʰʣʠʚʠʡ ʷʚʠʱ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʴ, 

ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʚ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ, ʘ ʡ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʩʭʽʜʥʠʭ. ɿ 2000 

ʨʦʢʫ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʨʠʚʘʣʽ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ, 
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ʷʢʽ ʙʫʣʠ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʤʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʤʘʣʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ʊʘʢ, 

ʧʦʩʫʭʘ 2003 ʨʦʢʫ ʩʢʦʨʦʪʠʣʘ ʚʘʣʦʚʠʡ ʟʙʽʨ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʜʦ 22 ʤʣʥ ʪ ʽ ʧʦʚʥʽʩʪʶ 

ʫʥʝʤʦʞʣʠʚʠʣʘ ʝʢʩʧʦʨʪ (ʪʦʛʦ ʨʦʢʫ ʟʝʨʥʦ ʥʘʚʽʪʴ ʜʦʚʝʣʦʩʷ ʽʤʧʦʨʪʫʚʘʪʠ). 

ɿʥʘʯʥʠʭ ʟʙʠʪʢʽʚ ʘʛʨʦʩʝʢʪʦʨʫ ʟʘʚʜʘʣʘ ʡ ʧʦʩʫʭʘ 2007 ʨʦʢʫ, ʢʦʣʠ ʥʘʚʝʩʥʽ ʥʝʩʪʘʯʫ 

ʚʦʣʦʛʠ ʬʽʢʩʫʚʘʣʠ ʥʘ ӏ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʽʜʤʽʯʘʣʠʩʷ 

ʟʥʘʯʥʽ ʧʦʩʫʰʣʠʚʽ ʷʚʠʱʘ, ʟʦʢʨʝʤʘ ʚ 2010, 2015, 2017, 2019ï2020. ʋ ʟʚôʷʟʢʫ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʠʤʢʫ ʟʥʠʢʘʻ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʱʦ ʧʨʠʚʝʣʦ, 

ʥʘʧʨʠʢʣʘʜ ʫ 2020 ʨʦʮʽ ʜʦ ʟʘʛʠʙʝʣʽ 568,2 ʪʠʩʷʯ ʛʝʢʪʘʨ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ, 

ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ (Buono, 2021; Lazareva, 2021; Nalau & 

Verrall, 2021). ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʘʡʞʝ ʢʦʞʥʠʡ ʨʽʢ 

ʪʦʡ ʯʠ ʽʥʰʠʡ ʨʝʛʽʦʥ ʧʦʪʝʨʧʘʻ ʚʽʜ ʧʦʩʫʭʠ ʘʙʦ ʽʥʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʷʚʠʱ. 

ʅʘʧʨʠʢʣʘʜ, ʚ 2024 ʨʦʮʽ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ ʟ ʣʠʧʥʷ ʧʦ ʚʝʨʝʩʝʥʴ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ ʦʧʘʜʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʤʘʡʞʝ ʚ ʜʚʘ 

ʨʘʟʠ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʰʠʨʝʥʥʷ ʥʘ ʧʽʚʥʽʯʥʽ ʪʘ ʟʘʭʽʜʥʽ ʨʘʡʦʥʠ, ʘ ʚʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, ʪʦ ʚʧʣʠʚ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʚʝʩʴ ʩʧʝʢʪʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ. 

ʊʚʘʨʠʥʥʠʮʪʚʦ ï ʮʝ ʛʘʣʫʟʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ 

ʨʦʟʚʝʜʝʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ɺ ʋʢʨʘʾʥʽ 

ʪʚʘʨʠʥʥʠʮʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʢʽʣʴʢʦʤʘ ʥʘʧʨʷʤʢʘʤʠ, ʘ ʩʘʤʝ: ʩʢʦʪʘʨʩʪʚʦʤ 

(ʨʦʟʚʝʜʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ), ʩʚʠʥʘʨʩʪʚʦʤ, 

ʚʽʚʯʘʨʩʪʚʦʤ, ʢʦʥʷʨʩʪʚʦʤ, ʢʦʟʽʚʥʠʮʪʚʦʤ ʪʘ ʽʥʰʠʤʠ, ʤʝʥʰʠʤʠ ʟʘ ʦʙʩʷʛʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʘʯʠʤʽʩʪʶ ʥʘʧʨʷʤʢʘʤʠ. ʊʚʘʨʠʥʥʠʮʪʚʦ, ʽ ʟʦʢʨʝʤʘ ʩʢʦʪʘʨʩʪʚʦ, 

ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʬʫʥʢʮʽʾ, ʘ ʩʘʤʝ:  

ǒ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʶʜʝʡ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ;  

ǒ ʜʘʶʪʴ ʩʠʨʦʚʠʥʫ ʜʣʷ ʭʘʨʯʦʚʦʾ, ʪʝʢʩʪʠʣʴʥʦʾ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ;  

ǒ ʥʘʜʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; 

ǒ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʷʛʣʦʚʦʶ ʩʠʣʦʶ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʜʦʤʽʥʫʻ ʩʘʤʝ ʩʢʦʪʘʨʩʪʚʦ: 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (10,6%) ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ (5,7%) 

ʨʘʟʦʤ ʬʦʨʤʫʚʘʣʠ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʜʘʥʠʤʠ 

çʉʪʘʪʠʩʪʠʯʥʦʛʦ ʱʦʨʽʯʥʠʢʘ ʋʢʨʘʾʥʠ ï 2023è7, ʧʽʜʪʚʝʨʜʞʫʶʯʠ ʡʦʛʦ ʚʘʛʦʤʫ 

ʨʦʣʴ ʫ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʩʽʡʩʴʢʠʤ 

ʚʪʦʨʛʥʝʥʥʷʤ ʪʘ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ, ʱʦ ʪʨʠʚʘʶʪʴ, ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʩʝʢʪʦʨ 

ʋʢʨʘʾʥʠ ʟʘʟʥʘʚ ʧʨʷʤʠʭ ʟʙʠʪʢʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ 8,7 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ, ʥʝʧʨʷʤʽ 

ʞ ʟʙʠʪʢʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 40,3 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ.  

ɿʘ ʜʘʥʠʤʠ ʌɸʆ ʯʝʨʝʟ ʚʽʡʥʫ, ʟʦʢʨʝʤʘ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

 
7 https://www.ukrstat.gov.ua/druk/publicat/kat_u/2023/zb/11/year_23_e.pdf 
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ʧʦʛʦʣʽʚôʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʘ ʟʙʠʪʢʠ ʥʘ ʢʽʥʝʮʴ 2024 ʨʦʢʫ ʦʮʽʥʶʶʪʴʩʷ 

ʚ 0,98 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ8. 

ʇʦʛʦʣʽʚôʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʚ ʩʢʦʪʘʨʩʪʚʽ ʫ ʚʩʽʭ ʢʘʪʝʛʦʨʽʷʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʥʘ ʩʽʯʝʥʴ 2024 ʨʦʢʫ ʩʪʘʥʦʚʠʣʦ 2233,6 ʪʠʩ. ʛʦʣʽʚ, ʱʦ ʥʘ 3,3% 

ʤʝʥʰʝ, ʥʽʞ ʫ ʩʽʯʥʽ 2023 ʨʦʢʫ. ʈʦʟʧʦʜʽʣ ʧʦʛʦʣʽʚôʷ ʥʘʩʪʫʧʥʠʡ: 71% ʟʦʩʝʨʝʜʞʝʥʦ 

ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ, ʘ 29% ï ʚ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʭ9. 

ʋ ʟʚôʷʟʢʫ ʟ ʜʦʤʽʥʫʶʯʦʶ ʨʦʣʣʶ ʩʢʦʪʘʨʩʪʚʘ ʫ ʪʚʘʨʠʥʥʠʮʴʢʽʡ ʛʘʣʫʟʽ 

ʋʢʨʘʾʥʠ, ʩʘʤʝ ʜʣʷ ʮʽʻʾ ʧʽʜʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʧʦʪʨʽʙʥʦ ʫ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʨʦʟʛʣʷʜʘʚʩʷ ʪʽʣʴʢʠ ʩʪʽʡʣʦʚʦ-ʧʘʩʦʚʠʱʥʠʡ ʪʠʧ ʫʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ, ʧʨʠ ʷʢʦʤʫ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʝ ʙʽʣʴʰ 

ʟʥʘʯʠʤʠʤ ʽ ʥʘʚʽʪʴ ʚʠʨʽʰʘʣʴʥʠʤ. ʋ ʮʴʦʤʫ ʟʚʽʪʽ ʪʝʨʤʽʥ çʪʚʘʨʠʥʥʠʮʪʚʦè 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʫ ʟʥʘʯʝʥʥʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ 

(ʩʢʦʪʘʨʩʪʚʦ), ʷʢ ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʪʘ ʨʝʩʫʨʩʥʦ ʯʫʪʣʠʚʦʾ ʧʽʜʛʘʣʫʟʽ ʫ 

ʢʦʥʪʝʢʩʪʽ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɯʥʰʽ ʥʘʧʨʷʤʠ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʤʝʞʘʭ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʷ. 

ɺʽʜʦʤʦ, ʱʦ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʞʝ ʩʧʨʠʯʠʥʷʶʪʴ ʽ ʯʠʥʠʪʠʤʫʪʴ ʥʘʜʘʣʽ 

ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʠʤ ʻ ʝʢʩʧʝʨʪʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʶ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʟʦʢʨʝʤʘ ʽ ʥʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

ʇʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʙʘʟʫʚʘʣʠʩʷ ʫ ʮʽʣʦʤʫ ʥʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ10 ʟ ʧʝʚʥʠʤʠ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʪʘ ʦʥʦʚʣʝʥʥʷʤʠ, ʷʢʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ 

ʉʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʪʨʴʦʭ ʧʽʣʦʪʥʠʭ ʦʙʣʘʩʪʝʡ ʚ ʧʨʦʻʢʪʽ ɭʉ 

ɸʇɽʅɸ 3, ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʝʟʝʥʪʦʚʘʥʦ, ʦʙʛʦʚʦʨʝʥʦ ʫ ʬʘʭʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ 

ʧʦʛʦʜʞʝʥʦ ʄʽʥʜʦʚʢʽʣʣʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʧʝʨʰʦʤʫ ʚʝʙʽʥʘʨʽ 08 ʩʽʯʥʷ 2025 ʨʦʢʫ. 

ʉʫʪʪʻʚʠʤ ʜʣʷ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ, 

ʝʢʦʩʠʩʪʝʤʠ ʯʠ ʘʢʪʠʚʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʮʴʦʛʦ 

ʦʙôʻʢʪʫ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ, ʜʦ ʷʢʦʛʦ ʩʠʩʪʝʤʘ 

ʘʙʦ ʦʙôʻʢʪ ʟʘʟʥʘʻ ʥʝʛʘʪʠʚʥʦʛʦ (ʯʠ ʩʧʨʠʷʪʣʠʚʦʛʦ) ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʏʫʪʣʠʚʽʩʪʴ ʻ ʚʣʘʩʪʠʚʽʩʪʶ ʩʘʤʝ ʦʙôʻʢʪʘ ʽ ʪʦʤʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

 
8 https://kse.ua/wp-content/uploads/2023/09/June_Damages_UKR_-Report.pdf 
9 https://avm-ua.org/uk/post/tendencia-skorocenna-pogoliva-vrh-v-grudni-2 
10 https://mepr.gov.ua/wp-content/uploads/2023/06/386nd1.pdf 
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ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʨʘʟʣʠʚʦʩʪʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ 

ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʢʦʥʢʨʝʪʥʽʡ ʤʽʩʮʝʚʦʩʪʽ. ɺ ʜʘʥʽʡ ʦʮʽʥʮʽ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʽ ʨʠʟʠʢʽʚ ʨʦʟʛʣʷʜʘʣʠʩʷ ʣʠʰʝ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ 

ʯʫʪʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʰʣʷʭʦʤ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʯʝʨʝʟ 

ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʧʨʦʧʦʨʮʽʡʥʽ ʩʘʤʝ ʥʝʛʘʪʠʚʥʽʡ ʨʝʘʢʮʽʾ 

ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ ʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʥʘ ʪʽ ʯʠ ʽʥʰʽ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʪʝ, ʱʦ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʯʠʩʣʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʠʟʠʢʽʚ, ʷʢʽ ʥʝʩʝ ʟ ʩʦʙʦʶ ʟʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʜʣʷ 

ʛʘʣʫʟʽ. ɺ ʝʢʩʧʝʨʪʥʽʡ ʦʮʽʥʮʽ ʜʣʷ ʛʘʣʫʟʝʡ ʚʨʘʭʦʚʫʚʘʚʩʷ ʚʧʣʠʚ ʟʤʽʥʠ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʩʪʘʥ ʧʦʩʽʚʽʚ ʦʩʥʦʚʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ, ʤʦʞʣʠʚʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʛʦʣʽʚôʷ, ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʆʮʽʥʶʚʘʚʩʷ ʪʘʢʦʞ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʷʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ.  

ɿʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʶʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ, ʱʦ ʙʫʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ɽʢʩʧʝʨʪʥʦʶ 

ʛʨʫʧʦʶ ETCCDI11 (Expert Team on Climate Change Detection and Indices), ʷʢʘ 

ʧʨʘʮʶʚʘʣʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ World Climate Research Program12 

ɿʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʤʘʡʙʫʪʥʽʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʧʝʨʽʦʜʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʧʨʦʻʢʮʽʡ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟ ʘʥʩʘʤʙʣʶ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

(ʈʂʄ) ʧʨʦʻʢʪʫ EURO-CORDEX ʜʣʷ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ 

ʊʨʘʻʢʪʦʨʽʡ ʂʦʥʮʝʥʪʨʘʮʽʡ (Representative Concentration Pathways) RCP 4.5 ʪʘ 

RCP 8.5. ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʜʫʨʫ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʨʝʛʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʚʚʘʞʘʶʪʴʩʷ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʻʢʮʽʡ ʦʩʥʦʚʥʠʭ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭʥʽʭ ʪʨʝʥʜʽʚ.  

  

 
11 https://www.wcrp-climate.org/etccdi  
12 https://www.wcrp-climate.org/  

https://www.wcrp-climate.org/etccdi
https://www.wcrp-climate.org/


 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

2. ɺʇʃʀɺ ɿʄɯʅʀ ʂʃɯʄɸʊʋ ʅɸ ʉɯʃʔʉʔʂɽ ɻʆʉʇʆɼɸʈʉʊɺʆ 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʻʜʥʘʥʥʷ ʮʽʣʦʾ ʥʠʟʢʠ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʩʝʨʝʜʥʴʦʾ ʛʣʦʙʘʣʴʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ, 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʦʢʝʘʥʫ. ʅʘʩʣʽʜʢʘʤʠ ʪʘʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʻ 

ʪʘʥʝʥʥʷ ʤʦʨʩʴʢʦʾ ʢʨʠʛʠ ʽ ʣʴʦʜʦʚʠʢʽʚ ʧʦʣʷʨʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʚʠʩʦʢʦʛʽʨʴ, 

ʟʤʝʥʰʝʥʥʷ ʩʝʟʦʥʥʦʛʦ ʩʥʽʛʫ ʽ ʣʴʦʜʦʚʠʭ ʷʚʠʱ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʚʦʜʦʡʤʘʭ, ʧʽʜʥʷʪʪʷ 

ʨʽʚʥʷ ʉʚʽʪʦʚʦʛʦ ʆʢʝʘʥʫ ʽʟ ʡʦʛʦ ʟʘʢʠʩʣʝʥʥʷʤ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ ʽ 

ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ: 

ʭʚʠʣʴ ʩʧʝʢʠ ʽ ʤʦʨʦʟʫ, ʧʦʩʫʭ, ʧʦʚʝʥʝʡ, ʧʘʚʦʜʢʽʚ, ʫʨʘʛʘʥʽʚ, ʧʽʜʪʦʧʣʝʥʴ ʪʦʱʦ. 

ʂʣʽʤʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʟʘʚʞʜʠ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ ʟʤʽʥʠ ʪʘ ʢʦʣʠʚʘʥʥʷ ʩʪʘʥʫ, 

ʘʣʝ ʚ ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ, ʢʦʣʠ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘʜʭʦʜʷʪʴ 

ʚʝʣʠʢʽ ʦʙôʻʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʧʨʦʜʫʢʪʽʚ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ ʪʘ 

ʽʥʰʽ ʟʘʙʨʫʜʥʶʶʯʽ ʜʦʤʽʰʢʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʦʨʶʚʘʥʥʷ ʟʥʘʯʥʠʭ 

ʧʣʦʱ ʟʝʤʝʣʴ, ʟʥʘʯʥʘ ʚʠʨʫʙʢʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ, ʪʘʢʽ ʟʤʽʥʠ 

ʧʨʠʩʢʦʨʠʣʠʩʷ ʪʘ ʟʙʽʣʴʰʠʚʩʷ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʝʢʦʩʠʩʪʝʤʠ.  

ʋ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʜʦʢʫʤʝʥʪʘʭ ʄʽʞʫʨʷʜʦʚʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ 

ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʄɻɽɿʂ, IPCC) ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʩʫʯʘʩʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʧʝʨʝʚʘʞʥʦ ʦʙʫʤʦʚʣʝʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʚʧʣʠʚ ʷʢʠʭ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʟʥʘʯʥʦ ʧʦʩʠʣʶʻʪʴʩʷ. ʅʘ ʦʩʥʦʚʽ 6-ʛʦ ʦʮʽʥʦʯʥʦʛʦ ʟʚʽʪʫ ʄɻɽɿʂ (2021): 

ʛʣʦʙʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʙʫʣʘ ʥʘ 1,09 [0,95ï1,20] ÁC ʚʠʱʦʶ ʚ 

2011ï2020 ʨʦʢʘʭ, ʥʽʞ ʫ 1850ï1900 ʨʦʢʘʭ, ʧʨʠ ʮʴʦʤʫ ʥʘʜ ʩʫʭʦʜʦʣʦʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʮʽʥʝʥʦ ʚ 1,59 [1,34ï1,83]ÁC13. ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ, ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʚʝʨʭʥʽ 

ʦʢʝʘʥʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʦʩʪʘʥʥʽ 

ʧʨʠʥʘʡʤʥʽ ʧʽʚʪʦʨʘ ʩʪʦʣʽʪʪʷ.  

ʋ 6-ʤʫ ʦʮʽʥʦʯʥʦʤʫ ʟʚʽʪʽ ʄɻɽɿʂ ʧʽʜʢʨʝʩʣʝʥʦ, ʱʦ ʦʢʨʽʤ ʟʤʽʥʠ ʪʝʨʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʯʘʩʪʦʪʘ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ, ʨʦʟʚʠʪʢʫ ʙʣʦʢʫʶʯʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʩʪʠʭʽʡʥʠʭ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʥʠʢʠ NASA 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʧʦʩʫʭʠ, ʷʢʽ ʨʘʥʽʰʝ ʤʦʛʣʠ ʚʽʜʙʫʚʘʪʠʩʷ 

 
13 https://www.ipcc.ch/report/ar6/wg1/ 
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ʣʠʰʝ ʨʘʟ ʥʘ 10 ʨʦʢʽʚ, ʪʝʧʝʨ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ 70% ʯʘʩʪʽʰʝ; ʪʦʜʽ ʷʢ ʟʣʠʚʠ, ʷʢʽ 

ʨʘʥʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʨʘʟ ʥʘ 10 ʨʦʢʽʚ, ʪʝʧʝʨ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ 30 % ʯʘʩʪʽʰʝ14. 

ʅʘʧʨʷʤʢʠ ʽ ʪʝʤʧʠ ʟʘʟʥʘʯʝʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ɺʩʝʩʚʽʪʥʴʦʾ ʄʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʆʨʛʘʥʽʟʘʮʽʾ (ɺʄʆ), 

ʛʣʦʙʘʣʴʥʘ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ 2024 ʨʽʢ ʙʫʣʘ ʥʘ 1,54ÁC (ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʦʭʠʙʢʦʶ ʫ Ñ0,13ÁC) ʚʠʱʦʶ ʟʘ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʨʽʚʝʥʴ 1850-

1900. ɻʣʦʙʘʣʴʥʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 2024 ʨʦʢʫ ʩʢʣʘʣʘ +11,5Áʉ, ʱʦ ʥʘ 

2,4Áʉ ʚʠʱʝ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ ʪʘ ʥʘ 0,7Áʉ ʚʠʱʝ ʟʘ 2023 ʨʽʢ. ɺʟʘʛʘʣʽ, 2024 ʨʽʢ 

ʚʠʟʥʘʥʠʡ ʥʘʡʪʝʧʣʽʰʠʤ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʫ ɭʚʨʦʧʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʻ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʣʦʙʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʪʘ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ15. 

ʆʩʪʘʥʥʽʡ 2024 ʨʽʢ ʫ ʂʠʻʚʽ, ʷʢ ʽ ʫ ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ʟʘ ʜʘʥʠʤʠ 

ʟʘ ʚʝʩʴ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʚ ʪʘʢʦʞ ʥʘʡʪʝʧʣʽʰʠʤ (ʟʘ ʜʘʥʠʤʠ 

ʎʝʥʪʨʘʣʴʥʦʾ ʛʝʦʬʽʟʠʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ16 ʪʘ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ17).  

ʋ 2024 ʨʦʮʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʫ ʚʩʽ ʡʦʛʦ ʤʽʩʷʮʽ. ʅʘʡʙʽʣʴʰʽ ʧʦʟʠʪʠʚʥʽ ʩʝʨʝʜʥʽ ʤʽʩʷʯʥʽ ʘʥʦʤʘʣʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʚ ʂʠʻʚʽ ʫ ʣʶʪʦʤʫ ʽ ʚʝʨʝʩʥʽ: 5,2Áʉ ʪʘ 5,7Áʉ ʚʽʜʧʦʚʽʜʥʦ. ʆʧʘʜʽʚ ʫ ʂʠʻʚʽ ʚʠʧʘʣʦ 

642 ʤʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 104% ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ. ʆʜʥʘʢ ʫ ʯʘʩʽ ʚʦʥʠ 

ʨʦʟʧʦʜʽʣʠʣʠʩʴ ʜʫʞʝ ʥʝʨʽʚʥʦʤʽʨʥʦ: ʤʘʡʞʝ ʧʦ ʜʚʽ ʤʽʩʷʯʥʽ ʥʦʨʤʠ ʫ ʢʚʽʪʥʽ ʪʘ 

ʯʝʨʚʥʽ ʽ ʣʠʰʝ 23% ʪʘ 36%  

ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʪʨʘʚʥʽ ʪʘ ʚʝʨʝʩʥʽ. ʊʦʙʪʦ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʫ ʩʫʯʘʩʥʦʤʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʬʽʢʩʫʶʪʴʩʷ 

ʩʪʽʡʢʽ ʪʨʝʥʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʧʘʜʽʚ ʫ 

ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ ʚʠʧʘʜʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʟ ʦʧʘʜʘʤʠ ʟ ʧʦʜʦʚʞʝʥʥʷʤ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ. 

2.1. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʢʣʽʤʘʪʫ ʋʢʨʘʾʥʠ 

ʉʫʯʘʩʥʠʡ ʢʣʽʤʘʪ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ (85%) ʻ ʧʦʤʽʨʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ, ʘʙʦ çʭʦʣʦʜʥʠʤè, ʟʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʢʣʽʤʘʪʫ ʂʦʧʧʝʥʘ-

ɻʝʡʛʝʨʘ. ʋ ʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʚʢʣʶʯʥʦ ʽʟ ʟʦʥʦʶ 

ʙʝʟ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʟ ʪʝʧʣʠʤ ʣʽʪʦʤ (Dfb), ʱʦ ʦʭʦʧʣʶʻ ʧʦʥʘʜ 70% ʪʝʨʠʪʦʨʽʾ 

ʥʘ ʟʘʭʦʜʽ, ʧʽʚʥʦʯʽ ʪʘ ʫ ʮʝʥʪʨʽ ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʫ ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ, ʽ ʚʽʜʧʦʚʽʜʘʻ 

ʣʽʩʦʚʠʤ ʽ ʣʽʩʦʩʪʝʧʦʚʠʤ ʟʦʥʘʤ. ɿʦʥʘ ʚʦʣʦʛʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʟ 

 
14 Rodell, M., Li, B. Changing intensity of hydroclimatic extreme events revealed by GRACE and GRACE-FO. 

Nat Water 1, 241ï248 (2023). https://doi.org/10.1038/s44221-023-00040-5 
15https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-

industrial-level  
16 http://cgo-sreznevskyi.kyiv.ua/uk/  
17 https://www.meteo.gov.ua  
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ʞʘʨʢʠʤ ʣʽʪʦʤ (Dfa) ʦʭʦʧʣʶʻ ʧʦʥʘʜ 14% ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ 

ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʪʝʧʫ.  

ɿʦʥʘ ʭʦʣʦʜʥʦʛʦ ʥʘʧʽʚʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ (BSk) ʚʽʜʧʦʚʽʜʘʻ ʧʽʚʜʝʥʥʦʤʫ ʩʪʝʧʫ 

ʽ ʟʘʡʤʘʻ ʧʦʥʘʜ 14% ʧʽʚʜʥʷ, ʚʢʣʶʯʘʶʯʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʂʨʠʤʩʴʢʦʛʦ 

ʧʽʚʦʩʪʨʦʚʘ. 

ʂʣʽʤʘʪ ʋʢʨʘʾʥʠ ʩʫʪʪʻʚʦ ʟʤʽʥʠʚʩʷ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ, ʽ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʨʦʩʪʘʻ ʚʩʝ ʰʚʠʜʰʝ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ. ɿ ʢʽʥʮʷ 1990-ʭ ʨʦʢʽʚ ʩʝʨʝʜʥʷ ʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʙʽʣʴʥʦ ʚʠʱʘ, ʥʽʞ ʫ ʧʝʨʽʦʜ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ 1961ï

1990. ɿ 2007 ʨʦʢʫ ʚʦʥʘ ʧʝʨʝʚʠʱʠʣʘ ʥʦʨʤʫ ʥʘ 1,5Áʉ. ʆʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ, 

ʦʩʦʙʣʠʚʦ ʨʦʢʠ ʟ 2015 ʨʦʢʫ, ʙʫʣʠ ʥʘʡʪʝʧʣʽʰʠʤʠ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ 

ʇʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ ʟʘʛʘʣʦʤ.  

ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʧʝʨʝʚʠʱʫʚʘʣʦ 2,0Áʉ (2,2Áʉ ʫ 2007, 2,3Áʉ ʫ 2015, 2,7Áʉ ʫ 2019).  

ɺʽʜʤʽʯʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʙʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʡʙʽʣʴʰʝ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ï ʚʣʽʪʢʫ. ʊʘʢʽ 

ʟʤʽʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʭʦʣʦʜʥʦʾ ʧʦʨʠ ʨʦʢʫ, ʢʽʣʴʢʦʩʪʽ 

ʤʦʨʦʟʥʠʭ ʜʥʽʚ ʽ ʩʫʚʦʨʦʩʪʽ ʟʠʤ. ɺʦʜʥʦʯʘʩ ʟʤʽʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ 

ʪʘ ʩʧʝʢʦʪʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʪʥʽʭ ʜʥʽʚ. 

ɿʤʽʥʠʚʩʷ ʽ ʨʝʞʠʤ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʚ ʋʢʨʘʾʥʽ: ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʟʤʽʥʠʣʘʩʷ, ʘʣʝ ʚʽʜʙʫʚʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʤʽʞ ʩʝʟʦʥʘʤʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʦʩʝʥʠ, ʟʤʝʥʰʝʥʥʷ ʚʟʠʤʢʫ, ʱʝ 

ʙʽʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʚʣʽʪʢʫ.  

ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʠʣʘʩʷ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʧʘʜʽʚ ʪʘ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫ ʜʦʙʦʚʠʭ 

ʟʥʘʯʝʥʥʷʭ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʝ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʧʨʠʟʚʝʣʠ 

ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ. ɿʘ ʦʩʪʘʥʥʽ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʩʫʭ ʟʨʦʩʣʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʤʘʡʞʝ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, ʟ ʥʝʙʝʟʧʝʯʥʦʶ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʪʦʨʝʥʥʷ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʫ ʇʦʣʽʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, 

ʘ ʪʘʢʦʞ ʚʠʥʠʢʥʝʥʥʷ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʫ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʃʽʩʦʩʪʝʧʫ, ʪʦʙʪʦ ʚ 

ʪʠʭ ʨʝʛʽʦʥʘʭ, ʷʢʽ ʨʘʥʽʰʝ ʚʽʜʥʦʩʠʣʠʩʷ ʜʦ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʻ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʫʯʘʩʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʬʝʥʦʣʦʛʽʯʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ: ʟʤʽʥʠ ʧʦʯʘʪʢʫ, ʟʘʢʽʥʯʝʥʥʷ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʟ 

ʩʝʨʝʜʥʽʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʠʱʠʤʠ ʟʘ 0ʦʉ (ʪʝʧʣʠʡ ʧʝʨʽʦʜ), 5ʦʉ (ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ), 10ʦʉ (ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ) ʽ ʙʽʣʴʰʝ 250 ʉ (ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ),  

ʘ ʪʘʢʦʞ ʩʫʤʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ ʟʘ 5ʦʉ /10ʦʉ ʽ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ 
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ʢʦʝʬʽʮʽʻʥʪ ʉʝʣʷʥʽʥʦʚʘ (ɻʊʂʉ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ ʙʘʟʠ E-OBS ʚʝʨʩʽʾ 20.0 ʟʘ ʧʝʨʽʦʜ 1991ï

2010, ʷʢʽ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʦʧʝʨʝʜʥʽʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ ɺʄʆ 

1961ï1990 ʜʣʷ ʦʮʽʥʢʠ ʬʘʢʪʠʯʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ.  

2.2. ʊʝʧʣʠʡ ʧʝʨʽʦʜ (t> 0Áʉ) 

ʊʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʚ ʋʢʨʘʾʥʽ ʚ ʧʝʨʽʦʜ 1961ï1990 ʟʨʦʩʪʘʻ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ (220ï240 ʜʥʽʚ) ʥʘ ʧʽʚʜʝʥʴ ʪʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ (320ï340 ʜʥʽʚ), 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʾ ʟʘ ʨʽʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ 

ʧʨʷʤʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʨʠʩ. 2.1.). ʐʠʨʦʪʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʨʫʰʫʚʘʚʩʷ ʥʘ ʟʘʭʦʜʽ 

ʢʨʘʾʥʠ, ʜʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʟʥʘʯʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʟʘ ʚʠʥʷʪʢʦʤ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʅʘ ɿʘʢʘʨʧʘʪʪʽ ʪʝʧʣʠʡ ʩʝʟʦʥ ʪʨʠʚʘʚ 

320ï340 ʜʥʽʚ, ʩʪʽʣʴʢʠ ʞ, ʷʢ ʽ ʚ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʇʦʨʫʰʝʥʥʷ 

ʰʠʨʦʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ ɸʪʣʘʥʪʠʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʘʪʤʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʮʠʭ ʨʝʛʽʦʥʘʭ. ʊʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʠʥʫʣʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʧʝʨʽʦʜʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 1991ï2010 ʟʤʽʥʠʣʘʩʴ 

ʚʽʜʥʦʩʥʦ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ (1961ï1990). ʎʽ ʟʤʽʥʠ ʙʫʣʠ ʥʝʦʜʥʘʢʦʚʽ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ: ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʚʽʡ ʟʦʥʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ, ʜʦ 20 ʜʥʽʚ, ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʝ ʫ ʇʨʠʢʘʨʧʘʪʪʽ ʪʘ ʥʘ 

ʧʽʚʥʦʯʽ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʽ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʇʨʦʪʝ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ 

ʪʘ ʩʪʝʧʦʚʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ ʟʤʽʥʠ ʙʫʣʠ ʥʝʟʥʘʯʥʠʤʠ, ʘ ʚ ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ɸʈ ʂʨʠʤ ʚʽʜʤʽʯʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʝʧʣʦʛʦ 

ʩʝʟʦʥʫ (ʨʠʩ. 2.1).  
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ʈʠʩʫʥʦʢ 2.1. ï ʊʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʜʘʥʠʤʠ E-OBS 

 

 

ʊʘʢʽ ʟʤʽʥʠ ʩʧʨʠʷʶʪʴ ʚʠʨʦʱʫʚʘʥʥʶ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʤʘʡʞʝ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʟʘ ʨʘʭʫʥʦʢ 

ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʝʨʽʦʜʫ ʚʽʜôʻʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ. 

2.3. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (t> 5Áʉ) 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʘʥʛʣ. growing season length, GSL) ʻ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʪʘʢʠʭ ʩʝʢʪʦʨʽʚ ʷʢ ʩʽʣʴʩʴʢʝ ʪʘ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʠʟʥʘʯʘʻ ʪʨʠʚʘʣʽʩʪʴ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʎʝʡ 

ʧʦʢʘʟʥʠʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʫ ʜʥʷʭ ʟʘ ʜʘʥʠʤʠ ʧʨʦ ʩʝʨʝʜʥʶ ʜʦʙʦʚʫ ʧʨʠʟʝʤʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʦʯʠʥʘʻʪʴʩʷ/ʟʘʢʽʥʯʫʻʪʴʩʷ ʜʦ/ʧʽʩʣʷ 

1 ʣʠʧʥʷ ʜʣʷ ʧʽʚʥʽʯʥʦʾ/ʧʽʚʜʝʥʥʦʾ ʧʽʚʢʫʣʽ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʥʘʡʤʥʽ 

6 ʧʦʩʣʽʜʦʚʥʠʭ ʜʥʽʚ ʜʦʨʽʚʥʶʻ ʘʙʦ ʚʠʱʝ ʟʘ 5ÁC, ʘ ʟʘʢʽʥʯʫʻʪʴʩʷ/ʧʦʯʠʥʘʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʢʦʣʠ ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 6 ʜʥʽʚ ʽ ʙʽʣʴʰʝ 
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ʟʥʠʞʫʻʪʴʩʷ/ʟʨʦʩʪʘʻ ʟʘ ʮʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʧʽʩʣʷ/ʜʦ 1 ʣʠʧʥʷ ʜʣʷ 

ʧʽʚʥʽʯʥʦʾ/ʧʽʚʜʝʥʥʦʾ ʧʽʚʢʫʣʽ. 

ɼʣʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʤʠʥʫʣʦʤʫ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʞ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʡ ʜʣʷ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ: ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʴ ʽ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ 200 ʜʦ 290 ʜʥʽʚ ʽ ʙʽʣʴʰʝ (ʨʠʩ. 

2.2). ʈʘʥʥʽʡ ʧʦʯʘʪʦʢ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʟʫʤʦʚʣʶʻ ʨʘʥʥʻ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ 

ʨʦʩʣʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. ɿʨʦʩʪʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʩʝʟʦʥʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʘʡʞʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʘ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʠʤʠ ʚʦʥʠ ʙʫʣʠ ʫ ʧʽʚʜʝʥʥʠʭ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʪʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ, ʜʝ ʩʷʛʘʣʠ  

ʚʽʜ 7 ʜʦ 14 ʜʥʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʤʘʪʠʯʥʦʶ ʥʦʨʤʦʶ (1961ï1990).  

ʈʘʥʥʻ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ, ʢʦʣʠ 

ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʧʽʩʣʷ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʽ ʮʝ ʟʘʢʣʘʜʘʻ 

ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. ʍʘʨʘʢʪʝʨʥʠʡ ʧʨʠʢʣʘʜ, ʫʤʦʚʠ, ʱʦ 

ʙʫʣʠ ʫ 2024 ʨʦʮʽ, ʢʦʣʠ ʚʽʜʙʫʣʦʩʷ ʽʥʪʝʥʩʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʠʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʦʯʘʪʦʢ-ʩʝʨʝʜʠʥʫ ʢʚʽʪʥʷ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʷʛʘʣʠ 20ÁC ʽ ʮʝ 

ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʥʝ 

ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ, ʭʦʯʘ ʧʦʧʝʨʝʜʥʽ 

ʧʨʦʛʥʦʟʠ ʜʘʚʘʣʠ ʟʥʠʞʝʥʥʷ 

ʤʘʡʞʝ ʥʘ 20%. 
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ʈʠʩʫʥʦʢ 2.2. ï ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʜʘʥʠʤʠ E-OBS 

ʈʘʥʥʽʡ ʧʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʩʫʤʠ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ. ɿʘ ʤʠʥʫʣʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ (1961ï

1990) ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ ʟʥʘʯʥʠʡ ʨʦʟʢʠʜ ʟʥʘʯʝʥʴ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʚʘʨʽʶʻ 

ʚ ʤʝʞʘʭ 857ï2915Áʉ (ʨʠʩ. 2.3). ʄʽʥʽʤʘʣʴʥʽ ʥʘʢʦʧʠʯʝʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʯʘʶʪʴʩʷ 

ʫ ʚʠʩʦʢʦʛʽʨ'ʾ ʂʘʨʧʘʪ, ʜʝ ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ 857Áʉ. ʎʷ ʩʫʤʘ ʫ ʛʦʨʘʭ ʟʥʘʯʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʪʥʦʾ ʧʦʷʩʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ: ʚʽʜ 900 ʜʦ 1900 ʥʘ ʚʝʨʰʠʥʘʭ ʪʘ ʩʭʠʣʘʭ ʛʽʨ, ʪʦʜʽ ʷʢ ʧʝʨʝʜ 

ʂʘʨʧʘʪʘʤʠ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʢʣʘʜʘʻ ʜʦ 2000Áʉ (ʯʘʩʪʢʦʚʦ 

ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ). ʅʘ ɿʘʢʘʨʧʘʪʪʽ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʙʽʣʴʰʘ ʽ ʩʷʛʘʣʘ 2400Áʉ. 
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ʈʠʩʫʥʦʢ 2.3. ï ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʠʱʝ 5Áʉ ʟʘ ʜʘʥʠʤʠ E-OBS 

ɺ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ʟʘʭʦʜʫ ʪʘ ʧʽʚʥʦʯʽ ʋʢʨʘʾʥʠ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʫ ʮʽʣʦʤʫ ʩʢʣʘʜʘʶʪʴ ʫ ʤʝʞʘʭ 1900ï2000Áʉ. ʅʠʞʯʽ 

ʟʥʘʯʝʥʥʷ ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɺʦʣʠʥʩʴʢʦʾ, ʯʘʩʪʢʦʚʦ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʪʦʜʽ ʷʢ ʚʠʱʽ ʜʣʷ ʈʽʚʥʝʥʩʴʢʦʾ ʽ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʊʘʢʦʞ ʧʦʜʽʙʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʠʱʝ 5Áʉ ʟ ʩʫʤʦʶ ʧʨʠʙʣʠʟʥʦ  

1900ï2000Áʉ ʦʭʦʧʣʶʶʪʴ ʧʽʚʥʽʯ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʪʦʙʪʦ, 

ʇʦʣʽʩʩʷ. ʇʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʧʽʚʜʝʥʴ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

ʩʫʤʘʨʥʽ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʨʦʩʪʘʶʪʴ. ʇʝʨʝʚʘʞʥʦ ʫ ʣʽʩʦʩʪʝʧʫ 

ʮʽ ʟʥʘʯʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʟ 2000Áʉ ʥʘ ʧʽʚʥʦʯʽ ʜʦ 2300Áʉ ʥʘ ʧʽʚʜʥʽ. ʉʶʜʠ ʥʘʣʝʞʠʪʴ 

ɺʽʥʥʠʮʴʢʘ, ʧʽʚʜʝʥʴ ʂʠʾʚʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʏʝʨʢʘʩʴʢʘ, 

ʇʦʣʪʘʚʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ. ʊʦʜʽ ʷʢ ʫ ʩʪʝʧʫ ʟʥʘʯʝʥʥʷ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʽʜ 
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2300Áʉ ʥʘ ʧʽʚʥʽʯʥʽʡ ʤʝʞʽ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʥʘ ʧʝʨʝʚʘʞʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ 2300ï

2600Áʉ (ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʝʡ) ʟʘ ʚʠʥʷʪʢʦʤ ʩʭʦʜʫ ʪʘ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʩʪʝʧʫ, ʜʝ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 2200Áʉ ʽ ʚʠʱʝ, ʢʫʜʠ 

ʚʭʦʜʠʪʴ ʧʽʚʜʝʥʴ ʍʘʨʢʽʚʩʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ. ʅʘ ʫʟʙʝʨʝʞʞʽ 

ʤʦʨʽʚ ʮʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 2500ï2600Áʉ ʽ ʚʠʱʝ. ʉʶʜʠ ʥʘʣʝʞʠʪʴ ʧʽʚʜʝʥʴ 

ʆʜʝʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʪʘ ʚʩʷ 

ɸʈ ʂʨʠʤ. ʉʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʷʛʘʻ ʥʘʡʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʚʠʱʝ 

2800Áʉ ʟ ʤʘʢʩʠʤʫʤʦʤ 2915Áʉ ʫ ʨʘʡʦʥʽ ɸʢ-ʄʦʥʘʡʩʴʢʦʛʦ ʧʝʨʝʰʠʡʢʫ ʪʘ 

ʂʝʨʯʝʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʃʠʰʝ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʩʢʣʘʜʘʣʘ 1500ï1600Áʉ.  

ɿʘ ʩʫʯʘʩʥʠʡ ʙʘʟʦʚʠʡ ʧʝʨʽʦʜ ʜʚʘʜʮʷʪʠ ʨʦʢʽʚ (1991ï2010), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʢʣʽʤʘʪʠʯʥʠʤ (1961ï1990), ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʟʨʦʩʣʠ ʪʘ ʚʘʨʽʶʶʪʴ ʫ ʤʝʞʘʭ 1028Áʉ ʫ ʚʠʩʦʢʦʛʽʨ'ʾ ʂʘʨʧʘʪ 

ʜʦ 3074Áʉ ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ, ʫ ʨʘʡʦʥʽ ɸʢ-ʄʦʥʘʡʩʴʢʦʛʦ ʧʝʨʝʰʠʡʢʫ ʪʘ 

ʂʝʨʯʝʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ (ʨʠʩ. 2.3). ʊʦʙʪʦ, ʩʫʤʠ ʥʘʢʦʧʠʯʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʟʨʦʩʣʠ ʥʘ 83,5ï223,5Áʉ. ʅʘʡʙʽʣʴʰʠʤʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ 

ʪʘ ʧʽʚʜʥʷ ʩʪʝʧʫ (ʆʜʝʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʽ, ʂʝʨʯʝʥʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ ɸʈ 

ʂʨʠʤ), ʘ ʪʘʢʦʞ ʇʦʣʽʩʩʷ ï ɺʦʣʠʥʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ, 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɿʘ ʙʘʟʦʚʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ (1991ï2010) ʥʘʡʥʠʞʯʽ 

ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʛʽʨʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʂʘʨʧʘʪ, ʜʝ ʤʽʥʽʤʫʤ ʩʪʘʥʦʚʠʪʴ 1028Áʉ. ʋ ʮʽʣʦʤʫ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ 

ʨʝʣʴʻʬʫ ʪʘ ʨʽʟʥʫ ʚʠʩʦʪʫ, ʟʥʘʯʝʥʥʷ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ 

ʟʥʘʯʥʦ ʚʘʨʽʶʶʪʴ ʚʽʜ 1028Áʉ ʜʦ 2100Áʉ ʥʘ ʩʭʠʣʘʭ ʪʘ ʫ ʤʝʞʘʭ 2200Áʉ ʧʝʨʝʜ 

ʩʭʽʜʥʠʤʠ (ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ) ʪʘ ʟʘʭʽʜʥʠʤʠ 

ʩʭʠʣʘʤʠ ʂʘʨʧʘʪ (ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ). ʊʦʜʽ ʷʢ ʥʘ ʨʽʚʥʠʥʥʦʤʫ ɿʘʢʘʨʧʘʪʪʽ ʪʘʢʽ 

ʩʫʤʠ ʩʪʘʥʦʚʣʷʪʴ 2500Áʉ ʽ ʚʠʱʝ.  

ʅʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ ʪʘ ʫ ʇʦʣʽʩʩʽ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʮʽʣʦʤʫ 

ʩʪʘʥʦʚʠʪʴ ʫ ʤʝʞʘʭ 2000ï2200Áʉ. ʉʶʜʠ ʚʭʦʜʷʪʴ ʨʽʚʥʠʥʥʘ ʯʘʩʪʠʥʘ ʃʴʚʽʚʩʴʢʦʾ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʘ 

ʪʘʢʦʞ ʧʽʚʥʽʯ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʝʣʴʻʬʦʤ, ʪʦʤʫ ʥʘ ʟʘʭʦʜʽ, ʫ ʛʦʨʘʭ, ʟʥʘʯʝʥʥʷ 

ʚʘʨʽʶʶʪʴ ʚʽʜ 1100Áʉ ʜʦ 2300Áʉ ʽ ʚʠʱʝ ʥʘ ʨʽʚʥʠʥʥʽʡ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ.  

ʇʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʩʭʽʜ ʪʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ, ʧʽʚʜʝʥʴ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʟʨʦʩʪʘʻ. ʅʘ ʧʽʚʥʦʯʽ ʣʽʩʦʩʪʝʧʫ ʚʦʥʘ ʩʢʣʘʜʘʻ 2200ï2300Áʉ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʽʚʥʦʯʽ ɺʽʥʥʠʮʴʢʦʾ ʪʘ ʂʠʾʚʩʴʢʦʾ, ʧʽʚʜʥʷ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʊʦʜʽ ʷʢ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʧʽʚʜʝʥʴ 2300ï2500Áʉ, ʱʦ 

ʦʭʦʧʣʶʻ ʧʽʚʜʝʥʴ ɺʽʥʥʠʮʴʢʦʾ, ʏʝʨʢʘʩʴʢʫ, ʇʦʣʪʘʚʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʽ. ʊʦʜʽ 

ʷʢ ʫ ʩʪʝʧʫ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʘʢʫʤʫʣʴʦʚʘʥʠʭ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 
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ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʘ ʩʭʦʜʽ, ʜʝ ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ 2300Áʉ ʽ ʚʠʱʝ (ʧʽʚʜʝʥʴ ʍʘʨʢʽʚʩʴʢʦʾ, 

ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ).  

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʪʘ ʧʽʚʜʥʽ ʩʪʝʧʫ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʩʪʘʥʦʚʣʷʪʴ 2500ï2700Áʉ ʽ ʚʠʱʝ ʥʘ ʫʟʙʝʨʝʞʞʽ ʤʦʨʽʚ, 

ʟʦʢʨʝʤʘ, ʜʣʷ ʆʜʝʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ 

ʦʙʣʘʩʪʝʡ, ʘ ʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 2800Áʉ ʽ ʚʠʱʝ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʩʫʤ 

ʥʘʢʦʧʠʯʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚ ʨʘʡʦʥʽ ʂʝʨʯʝʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʪʘ 

ʩʷʛʘʪʠʤʫʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ 3074Áʉ. ʃʠʰʝ ʫ ʚʠʩʦʢʦʛʽʨ'ʾ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʩʫʤʘ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 5Áʉ ʩʢʣʘʜʘʻ 1700Áʉ. 

ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʡʞʝ ʧʦ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʷʻ ʚʠʨʦʱʫʚʘʪʠ ʧʦ ʜʚʘ ʚʨʦʞʘʾ ʥʘ ʦʜʥʦʤʫ ʧʦʣʽ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ, ʷʢ 

ʟʝʨʥʦʚʠʭ, ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʽ ʦʚʦʯʽʚ. ʋʩʧʽʰʥʝ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʧʨʦʤʽʞʥʠʭ ʧʦʩʽʚʘʭ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʜʚʘ ʚʨʦʞʘʾ ʟʘ ʨʽʢ ʥʘ ʦʜʥʽʡ ʧʣʦʱʽ, ʥʘʩʘʤʧʝʨʝʜ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʙʝʟʤʦʨʦʟʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ, ʪʝʧʣʦʚʦʛʦ ʽ 

ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʽʚ ʨʦʢʫ. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʧʦʪʽʢ ʝʥʝʨʛʽʾ 

ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ, ʘʥʘʣʦʛʽʯʥʦ ʟʨʦʩʪʘʻ ʽ 

ʪʨʠʚʘʣʽʩʪʴ ʥʝʚʠʢʦʨʠʩʪʘʥʦʛʦ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʯʘʩʫ ʦʩʥʦʚʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʩʽʚʦʟʤʽʥ, ʦʩʢʽʣʴʢʠ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʥʘ ʧʽʚʜʝʥʴ ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ 

ʧʨʠʩʢʦʨʶʻ ʚʝʛʝʪʘʮʽʶ, ʪʦʙʪʦ ʰʚʠʜʰʝ ʜʦʩʷʛʘʻ ʢʦʨʤʦʚʦʾ ʯʠ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ. ʎʝ 

ʜʘʻ ʟʤʦʛʫ ʚʠʨʦʱʫʚʘʪʠ ʜʚʘ ʚʨʦʞʘʾ ʟʘ ʨʽʢ ʫ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ. ɭ ʜʦʩʪʘʪʥʴʦ 

ʪʘʢʠʭ ʧʨʠʢʣʘʜʽʚ ʥʘ ʧʽʚʜʥʽ ʪʘ ʚ ʂʨʠʤʫ (ʜʦ 2014 ʨʦʢʫ): ʙʘʛʘʪʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɸʈ ʂʨʠʤ ʧʽʩʣʷ ʦʟʠʤʦʛʦ ʷʯʤʝʥʶ, 

ʚʠʨʦʱʝʥʦʛʦ ʥʘ ʟʝʨʥʦ, ʚʠʩʽʚʘʣʠ ʩʦʶ, ʫʨʦʞʘʡ ʧʝʨʰʦʾ ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʠʚ 45ï60 

ʮ/ʛʘ, ʘ ʥʘʩʽʥʥʷ ʜʨʫʛʦʾ ʢʫʣʴʪʫʨʠ ï 15ï25 ʮ/ʛʘ.  

ʋ ʜʦʩʣʽʜʘʭ ɯʥʩʪʠʪʫʪʫ ʢʫʢʫʨʫʜʟʠ ʋɸɸʅ ʧʽʩʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʥʘ ʟʝʨʥʦ ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ ʙʣʠʟʴʢʦ 60 ʮ/ʛʘ ʚʠʨʦʱʫʚʘʣʠ ʛʨʝʯʢʫ, ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ ʷʢʦʾ 

ʩʪʘʥʦʚʠʚ  

15ï20 ʮ/ʛʘ. ʉʫʤʘʨʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʶ ʽ ʧʽʩʣʷʞʥʠʚʥʦʛʦ ʧʨʦʩʘ ʥʘ 

ʧʦʣʠʚʥʠʭ ʟʝʤʣʷʭ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʮ/ʛʘ. ʍʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʦʟʠʤʦʛʦ ʷʯʤʝʥʶ ʽ ʧʽʩʣʷʞʥʠʚʥʦʾ 

ʢʫʢʫʨʫʜʟʠ, ʩʫʤʘʨʥʠʡ ʫʨʦʞʘʡ ʩʪʘʥʦʚʠʪʴ 87,5 ʮ/ʛʘ ʟʝʨʥʘ. ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ 

ʨʝʩʫʨʩʠ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʧʣʦʱʽ ʜʚʘ 

ʚʨʦʞʘʾ ʦʣʽʡʥʠʭ ʽ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. ʅʘ ʧʨʘʢʪʠʮʽ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʩʝʙʝ 

ʧʦʻʜʥʘʥʥʷ ʦʟʠʤʦʛʦ ʨʽʧʘʢʘ ʥʘ ʥʘʩʽʥʥʷ ʽ ʩʦʥʷʰʥʠʢʘ, ʦʟʠʤʦʛʦ ʨʽʧʘʢʘ ʽ ʩʦʾ. ʋʨʦʞʘʡ 

ʦʟʠʤʦʛʦ ʨʽʧʘʢʘ ʜʦʩʷʛʘʚ 35, ʘ ʩʦʥʷʰʥʠʢʘ ï ʧʦʥʘʜ 25 ʮ/ʛʘ; ʫʨʦʞʘʡ ʩʦʾ ï 20ï25 

ʮ/ʛʘ.  
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2.4. ʇʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ (t > 10ÁC) 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ʫ 1991ï2010 ʨʦʢʘʭ ʥʘ ʟʥʘʯʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʘ ʧʝʨʝʚʘʞʥʦ 160-180 ʜʥʽʚ. ʅʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ ï 180ï

200,  

ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ʪʘ ʚ ʦʢʨʝʤʠʭ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʂʨʠʤʩʴʢʦʛʦ 

ʧʽʚʦʩʪʨʦʚʘ 200ï220 ʜʥʽʚ. ɺʠʥʷʪʢʦʤ ʙʫʣʠ ʣʠʰʝ ʢʨʘʡʥʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʨʘʡʦʥʠ 

ʪʘ ʋʢʨʘʾʥʩʴʢʽ ʂʘʨʧʘʪʠ, ʜʝ ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 140 ʜʦ 70 ʜʥʽʚ (ʟ 

ʤʽʥʽʤʫʤʦʤ ʥʘ ʚʠʩʦʢʦʛʽʨôʾ). ʇʨʦʪʷʛʦʤ 1991ï2010 ʨʦʢʽʚ ʪʨʠʚʘʣʽʩʪʴ ʘʢʪʠʚʥʦʾ 

ʚʝʛʝʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʤʽʥʠʣʘʩʴ, ʧʦʨʽʚʥʷʥʦ ʟ 1961ï1990, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʚʥʽʯʥʦʤʫ 

ʟʘʭʦʜʽ ʢʨʘʾʥʠ, ʜʝ ʟʨʦʩʣʘ ʥʘ 10 ʜʥʽʚ ʽ ʙʽʣʴʰʝ. ʇʦʯʘʪʦʢ ʧʝʨʽʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʙʽʣʴʰʝ 10ÁC ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʘʪ ʩʽʚʙʠ ʷʨʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʙʽʣʴʰ ʨʘʥʥʽ ʜʘʪʠ ʩʽʚʙʠ ʜʦʟʚʦʣʷʻ ʨʦʩʣʠʥʘʤ ʟʙʽʣʴʰʠʪʠ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

ʽ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʽʚ.  

ɿʘ ʨʘʭʫʥʦʢ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʠʱʝ 10ÁC, ʷʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʫ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʦʶ ʜʣʷ ʪʝʧʣʦʣʶʙʥʠʭ ʨʦʩʣʠʥ. 

ɹʘʟʦʚʠʡ ʽʩʪʦʨʠʯʥʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ 1961ï1990 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʤʦʶ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ, ʱʦ ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 228ï1724Áʉ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʠʩʦʢʦʛʽʨ'ʷ ʂʘʨʧʘʪ, 

ʪʦʜʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ, ʘ ʩʘʤʝ ɸʢ-ʄʦʥʘʡʩʴʢʦʤʫ ʧʝʨʝʰʠʡʢʫ 

ʪʘ ʂʝʨʯʝʥʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ ɸʈ ʂʨʠʤ (ʨʠʩ. 2.4). 

ʋ ʛʽʨʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʂʘʨʧʘʪ ʟʥʘʯʝʥʥʷ ʩʫʤʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 

10Áʉ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 228Áʉ ʜʦ 900Áʉ ʥʘ ʩʭʠʣʘʭ. ʋ ʇʝʨʝʜʢʘʨʧʘʪʪʽ ʪʘ ʚ ʮʽʣʦʤʫ 

ʥʘ ʟʘʭʦʜʽ, ʘ ʪʘʢʦʞ ʇʦʣʽʩʩʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ  

900ï1000Áʉ. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, ʘ ʪʘʢʦʞ ʚʩʽʻʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ, ɺʦʣʠʥʩʴʢʦʾ, 

ʈʽʚʥʝʥʩʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ, ʘ ʪʘʢʦʞ ʢʨʘʡʥʴʦʾ ʧʽʚʥʦʯʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ.  

ʅʘ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʪʷ ʮʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 1100ï1400Áʉ, ʘ ʚ 

ʏʝʨʥʽʚʝʮʴʢʽʡ 1000ï1200Áʉ. ʊʦʜʽ ʷʢ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʩʭʽʜ ʪʘ ʧʽʚʜʝʥʴ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʩʫʤ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ. ʋ ʮʽʡ ʯʘʩʪʠʥʽ 

ʇʦʣʽʩʩʷ, ʜʣʷ ʂʠʾʚʩʴʢʦʾ ʪʘ ʧʝʨʝʚʘʞʥʦʾ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 1000ï1200Áʉ.  

ʋ ʣʽʩʦʩʪʝʧʫ ʮʽ ʟʥʘʯʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʪʘ ʢʦʣʠʚʘʶʪʴʩʷ ʫ ʤʝʞʘʭ 1100ï1200Áʉ 

ʥʘ ʧʽʚʥʦʯʽ ʪʘ 1300Áʉ ʥʘ ʧʽʚʜʥʽ. ʉʶʜʠ ʥʘʣʝʞʠʪʴ ɺʽʥʥʠʮʴʢʘ, ʧʽʚʜʝʥʴ ʂʠʾʚʩʴʢʦʾ, 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʏʝʨʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʯʘʩʪʢʦʚʦ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʧʽʚʥʽʯ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʩʪʝʧʫ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ ʟʥʘʯʥʦ ʚʘʨʽʶʻ ʚʽʜ 1300Áʉ ʜʦ 1600Áʉ ʽ ʚʠʱʝ ʥʘ ʩʭʽʜʥʦʤʫ 
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ʫʟʙʝʨʝʞʞʽ ʂʨʠʤʫ.  

ʋ ʩʪʝʧʫ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʭʦʜʽ, ʜʣʷ ʟʥʘʯʝʥʴ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 

10Áʉ ʭʘʨʘʢʪʝʨʥʽ ʚʘʨʽʘʮʽʾ ʚʽʜ 1300Áʉ ʜʦ1400Áʉ (ʩʭʽʜ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ʧʽʚʜʝʥʴ 

ʍʘʨʢʽʚʩʴʢʦʾ, ʚʩʷ ɼʦʥʝʮʴʢʘ ʪʘ ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ), ʪʦʙʪʦ, ʻ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʭʽʜʥʠʤ. ʊʦʜʽ ʷʢ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʜʦ ʤʦʨʩʴʢʦʛʦ ʫʟʙʝʨʝʞʞʷ ʚʦʥʠ 

ʟʨʦʩʪʘʶʪʴ ʜʦ 1400-1500Áʉ ʽ ʚʠʱʝ ʪʘ ʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 1724Áʉ. 

ʃʠʰʝ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʤʽʥʽʤʘʣʴʥʘ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʠʱʝ 10Áʉ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 800Áʉ (ʨʠʩ. 2.4.).  

 

ʈʠʩʫʥʦʢ 2.4. ï ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʠʱʝ 10Áʉ ʟʘ ʜʘʥʠʤʠ E-OBS. 

ɿʘ ʩʫʯʘʩʥʠʡ ʙʘʟʦʚʠʡ ʧʝʨʽʦʜ ʜʚʘʜʮʷʪʠ ʨʦʢʽʚ (1991ï2010), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʢʣʽʤʘʪʠʯʥʠʤ (1961ï1990), ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ ʟʨʦʩʣʠ ʥʘ 70,0ï182,3Áʉ. ʅʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ 

ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʪʘ ʧʽʚʜʥʷ ʩʪʝʧʫ (ʆʜʝʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʽ,  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ɸʢ-ʄʦʥʘʡʩʴʢʠʡ ʧʝʨʝʰʠʡʦʢ, ʂʝʨʯʝʥʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ ɸʈ ʂʨʠʤ), ʘ ʪʘʢʦʞ ʇʦʣʽʩʩʽ 

ï ɺʦʣʠʥʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɿʘ ʙʘʟʦʚʠʡ 

ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ (1991ï2010) ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ ʩʪʘʥʦʚʣʷʪʴ 347Áʉ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʂʘʨʧʘʪ, ʘ 

ʤʘʢʩʠʤʫʤ 1858Áʉ ʥʘ ʧʽʚʜʥʽ ʂʨʠʤʫ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʛʽʨʩʴʢʦʛʦ ʨʝʣʴʻʬʫ ʪʘ 

ʧʝʨʝʧʘʜʠ ʚʠʩʦʪ ʟʫʤʦʚʣʶʶʪʴ ʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʠʱʝ 10Áʉ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʤʽʥʽʤʘʣʴʥʦ 347Áʉ ʪʘ ʜʦ 1000Áʉ ʷʢ ʥʘ ʟʘʭʽʜʥʠʭ, ʪʘʢ ʽ 

ʩʭʽʜʥʠʭ ʩʭʠʣʘʭ ʂʘʨʧʘʪ. ʊʦʜʽ ʷʢ ʥʘ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʪʷ ʪʘʢʽ ʩʫʤʠ 

ʩʪʘʥʦʚʣʷʪʴ 1400ï1500Áʉ ʽ ʚʠʱʝ. ʋ ʮʽʣʦʤʫ ʥʘ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ʟʘʭʦʜʫ ʋʢʨʘʾʥʠ 

(ʨʽʚʥʠʥʥʘ ʯʘʩʪʠʥʘ ʃʴʚʽʚʩʴʢʦʾ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ,  

ʚʩʷ ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ), ʘ ʪʘʢʦʞ ʇʦʣʽʩʩʷ 

(ɺʦʣʠʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʧʽʚʥʽʯ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ) ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʮʽʣʦʤʫ ʩʪʘʥʦʚʠʪʴ ʫ ʤʝʞʘʭ 1100ï

1200Áʉ. 

ʋ ʥʘʧʨʷʤʢʫ ʥʘ ʧʽʚʜʝʥʴ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʨʦʩʪʘʻ. ʅʘ 

ʧʽʚʥʽʯʥʽʡ ʤʝʞʽ ʣʽʩʦʩʪʝʧʫ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 1200Áʉ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʽʚʥʦʯʽ 

ɺʽʥʥʠʮʴʢʦʾ, ʧʽʚʥʦʯʽ ʂʠʾʚʩʴʢʦʾ ʪʘ ʧʽʚʜʥʷ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʊʦʜʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘ ʧʽʚʜʥʽ ʩʷʛʘʣʠ ʜʦ 1500Áʉ. ʊʘʢʽ ʩʫʤʠ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʤʝʞʘʭ ʦʭʦʧʣʶʶʪʴ ʧʽʚʜʝʥʴ ɺʽʥʥʠʮʴʢʦʾ, ʏʝʨʢʘʩʴʢʫ, 

ʇʦʣʪʘʚʩʴʢʫ, ʯʘʩʪʢʦʚʦ ʂʽʨʦʚʦʛʨʘʜʩʴʢʫ ʪʘ ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ. ɼʣʷ ʩʪʝʧʫ 

ʟʥʘʯʝʥʥʷ ʚʘʨʽʶʶʪʴ ʚʽʜ 1400Áʉ ʜʦ 1600Áʉ ʽ ʚʠʱʝ ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ. ʅʘ ʩʭʦʜʽ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʜʝʱʦ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ɼʦʥʝʮʴʢʦʾ, ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ɿʥʘʯʝʥʥʷ 1600Áʉ ʽ ʚʠʱʝ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ ʪʘ ʚʟʜʦʚʞ ʤʦʨʩʴʢʦʾ 

ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʩʫʤ ʥʘʢʦʧʠʯʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʫ ʂʨʠʤʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 1858Áʉ. ʊʦʜʽ ʷʢ ʫ 

ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ ʤʽʥʽʤʘʣʴʥʘ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʢʣʘʜʘʻ 800Áʉ. 

ʉʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʠ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10Áʉ ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʪʠ ʧʣʦʱʽ ʪʘ ʘʨʝʘʣ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘʢʠʭ ʪʝʧʣʦʣʶʙʥʠʭ ʨʦʩʣʠʥ 

ʷʢ ʢʫʢʫʨʫʜʟʘ ʪʘ ʩʦʷ. ʅʘ ʨʠʩ. 2.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʢ ʟʤʽʥʠ ʧʣʦʱ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʧʦ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʟ 2000 ʨʦʢʫ. ʄʘʡʞʝ ʧʦ ʚʩʽʭ ʦʙʣʘʩʪʷʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʝʥʜ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʦʩʽʚʽʚ ʟ 2000 ʨʦʢʫ, ʦʩʦʙʣʠʚʦ ʮʝ 

ʧʦʤʽʪʥʦ ʧʦ ʧʽʚʥʽʯʥʠʭ ʽ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ. 
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ʈʠʩʫʥʦʢ 2.5. ï ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʣʦʱ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʥʘ ʦʙʣʘʩʥʦʤʫ 

ʨʽʚʥʽ ʟ 2000 ʨʦʢʫ 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʦ ʧʦʩʽʚʘʭ ʩʦʾ, ʢʦʣʠ ʟ 2000 ʨʦʢʫ 

ʧʣʦʱʽ ʧʦ ʢʨʘʾʥʽ ʟʙʽʣʴʰʠʣʠʩʷ ʤʘʡʞʝ ʚ 40 ʨʘʟʽʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʜʥʠʤ ʽʟ 

ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʦʩʽʚʽʚ ʻ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʩʫʪʪʻʚʝ 

ʧʦʪʝʧʣʽʥʥʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʙʽʣʴʰʝ 10Áʉ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʮʠʭ ʨʦʩʣʠʥʠ. 

2.5. ɽʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʻ ʧʦʪʝʧʣʽʥʥʷ, ʽ ʷʢʱʦ ʤʦʚʘ ʡʜʝ 

ʧʨʦ ʟʘʛʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦ ʮʝ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘ 

ʨʦʩʣʠʥʥʠʮʪʚʦ, ʘʣʝ ʚʦʥʦ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʪʨʝʤʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʣʽʪʢʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ɼʣʷ ʦʮʽʥʢʠ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʣʽʪʥʽʭ ʜʥʽʚ, ʪʦʙʪʦ ʜʥʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʙʽʣʴʰʝ 25Áʉ (SU). ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʘʻ 

ʜʦʜʘʪʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʪʨʝʥʜʠ ʢʽʣʴʢʦʩʪʽ ʣʽʪʥʽʭ ʜʥʽʚ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ 

ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʪʨʝʥʜʽʚ SU ʤʘʻ ʚʠʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨ ʽʟ ʟʦʥʘʤʠ ʟʥʠʞʝʥʠʭ 

ʟʥʘʯʝʥʴ ʥʘ ʩʭʦʜʽ ʪʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʪʘ ʤʽʥʽʤʫʤʘʤʠ ʫ ʂʘʨʧʘʪʘʭ. ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʢʽʣʴʢʦʩʪʽ ʣʽʪʥʽʭ ʜʥʽʚ ʩʢʣʘʜʘʻ 2,84 ʜʥʽʚ/10 ʨʦʢʽʚ ʪʘ ʚʘʨʽʶʻʪʴʩʷ 

ʫ ʤʝʞʘʭ ʚʽʜ 2,38 ʜʦ 5,00 ʜʥʽʚ/10 ʨʦʢʽʚ.  

ʋ ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʚʠʱʽ ʪʨʝʥʜʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

3,13 ʜʥʽʚ/10 ʨʦʢʽʚ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʽʥʜʝʢʩʫ SU ʚʠʷʚʣʝʥʦ ʫ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 3,37 ʜʥʽʚ/10 ʨʦʢʽʚ. ʋ ʂʠʾʚʩʴʢʽʡ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʽʡ 
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ʦʙʣʘʩʪʷʭ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 3,14 ʪʘ 3,09 ʜʥʽʚ/10 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʄʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʫ 2,86 ʜʥʽʚ/10 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ.  

ʋ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʩʪʘʥʦʚʣʷʪʴ 2,07 ʜʥʽʚ/10 

ʨʦʢʽʚ, ʱʦ ʻ ʥʘʡʥʠʞʯʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘ ʨʝʛʽʦʥʘʤʠ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ï 

ʫ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʩʪʘʥʦʚʠʪʴ 2,35 ʜʥʽʚ/10 ʨʦʢʽʚ. 

ʋ ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ʫ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʠʞʯʽ: 1,99 ʪʘ 1,88 

ʜʥʽʚ/10 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʩʝʨʝʜʥʽ ʪʨʝʥʜʠ SU ʩʪʘʥʦʚʣʷʪʴ 

2,85 ʜʥʽʚ/10 ʨʦʢʽʚ.  

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 3,46 ʜʥʽʚ/10 ʨʦʢʽʚ ʪʘ 

ʫ ʂʨʠʤʫ ï 3,33 ʜʥʽʚ/10 ʨʦʢʽʚ. ʋ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʝʨʝʜʥʽ ʪʨʝʥʜʠ SU 

ʜʦʨʽʚʥʶʶʪʴ 2,94 ʜʥʽʚ/10 ʨʦʢʽʚ, ʘ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʪʘ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ: 2,50 

ʪʘ 2,25 ʜʥʽʚ/10 ʨʦʢʽʚ. ʋ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʽʥʜʝʢʩʫ SU 

ʩʪʘʥʦʚʣʷʪʴ 3,08 ʜʥʽʚ/10 ʨʦʢʽʚ. 

ʅʘʡʙʽʣʴʰʽ ʚʝʣʠʯʠʥʠ ʪʨʝʥʜʽʚ ï ʫ ɺʦʣʠʥʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ ʪʘ ʏʝʨʥʽʚʝʮʴʢʽʡ 

ʦʙʣʘʩʪʷʭ: 3,24, 3,14 ʪʘ 3,18 ʜʥʽʚ/10 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʈʽʚʥʝʥʩʴʢʽʡ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ ʤʝʥʰʽ ʡ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 3,02 ʜʦ 3,09 ʜʥʽʚ/10 ʨʦʢʽʚ. ʄʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ SU ï ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 2,85 ʜʥʽʚ/10 ʨʦʢʽʚ. ʋ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ 2,80 ʜʥʽʚ/10 

ʨʦʢʽʚ.  

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ï ʫ ɺʽʥʥʠʮʴʢʽʡ ʪʘ ʏʝʨʢʘʩʴʢʽʡ ʦʙʣʘʩʪʷʭ: 3,30 

ʪʘ 3,15 ʜʥʽʚ/10 ʨʦʢʽʚ. ʋ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʪʘ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʩʝʨʝʜʥʽ 

ʪʨʝʥʜʠ ʩʪʘʥʦʚʣʷʪʴ 3,40 ʪʘ 2,73 ʜʥʽʚ/10 ʨʦʢʽʚ. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 2,06 ʜʥʽʚ/10 ʨʦʢʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʋʢʨʘʾʥʽ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʧʦʚʽʪʨʷ ʙʽʣʴʰʝ 25 ʛʨʘʜʫʩʽʚ ʟʙʽʣʴʰʠʣʦʩʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 20. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚʧʣʠʚʘʻ ʽ ʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

ʇʨʠʯʦʤʫ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʩʣʠʥʠ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʢʨʠʪʠʯʥʠʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ. ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʧʨʦʭʦʜʷʪʴ 

ʦʩʥʦʚʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ (ʮʚʽʪʽʥʥʷ, ʟʘʧʠʣʝʥʥʷ), ʪʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʦ 30ï35ÁC ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʠʣʢʫ 

ʢʫʢʫʨʫʜʟʠ, ʨʦʟʤʽʨ ʟʝʨʥʘ ʪʘ, ʟʨʝʰʪʦʶ, ʚʨʦʞʘʡʥʽʩʪʴ. ɼʣʷ ʧʦʩʽʚʽʚ ʩʦʾ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʝʥʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʨʫʯʢʽʚ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʜʣʷ ʧʦʩʽʚʽʚ ʩʦʥʷʰʥʠʢʘ ï ʟʤʝʥʰʫʻʪʴʩʷ ʚʘʛʘ ʟʝʨʥʘ, 

ʘʞ ʜʦ 10% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ > 35ÜC, ʪʘ ʦʣʽʡʥʽʩʪʴ.  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʩʠʪʫʘʮʽʶ, ʱʦ ʚʠʥʠʢʣʘ ʚ ʣʠʧʥʽ-ʩʝʨʧʥʽ 

2010 ʨʦʢʫ, ʢʦʣʠ ʟʘ ʜʘʥʠʤʠ ɻʽʜʨʦʤʝʪʮʝʥʪʨʫ ʋʢʨʘʾʥʠ (ʨʠʩ. 2.6) ʚ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʣʴʰʝ 30ÜC ʜʦ 51 ʜʦʙʠ. ɿʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʦʩʦʙʣʠʚʦ ʧʦʩʪʨʘʞʜʘʣʠ ʧʦʩʽʚʠ ʧʽʟʥʽʭ ʢʫʣʴʪʫʨ ʥʘ ʩʭʦʜʽ 

ʪʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ. 

 

ʈʠʩʫʥʦʢ 2.6. ï ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʣʠʧʥʽ-ʩʝʨʧʥʽ 2010 

ʨʦʢʫ (ʟʚʝʨʭʫ) ʽ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʱʝ 30 ÜC (ʯʝʨʚʦʥʠʤ).  

ɼʘʥʽ ɻʽʜʨʦʤʝʪʮʝʥʪʨʫ ʋʢʨʘʾʥʠ 

2.6. ʇʦʩʫʰʣʠʚʽ ʷʚʠʱʘ 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʝ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ 

ʧʨʠʟʚʝʣʠ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʽ ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʉʝʣʷʥʽʥʦʚʘ (ɻʊʂʉ). ʎʽʡ ʢʦʝʬʽʮʽʻʥʪ ʻ ʧʦʢʘʟʥʠʢʦʤ ʟʚʦʣʦʞʝʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʟʘ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ, ʪʦʙʪʦ ʤʽʞ ʩʪʽʡʢʠʤʠ ʜʘʪʘʤʠ ʧʝʨʝʭʦʜʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʠʱʝ 10 , ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʤʘʻ ʜʝʢʽʣʴʢʘ ʛʨʘʜʘʮʽʡ. ɺʽʥ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ ʪʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 
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ʜʝ ʫ ʯʠʩʣʽʚʥʠʢʫ ʟʙʽʣʴʰʝʥʘ ʫ 10 ʨʘʟʽʚ ʩʫʤʘ ʜʦʙʦʚʠʭ ʦʧʘʜʽʚ ʫ ʤʤ 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ, ʘ ʫ ʟʥʘʤʝʥʥʠʢʫ ï ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʝʨʽʦʜʫ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ, ʪʦʙʪʦ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʽʪʨʷ 

ʚʠʱʝ 10 , ʧʽʜʩʫʤʦʚʘʥʘ ʤʽʞ ʜʘʪʘʤʠ ʩʪʽʡʢʦʛʦ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ 10  ʥʘʚʝʩʥʽ ʪʘ 

ʚʦʩʝʥʠ. ɺʠʜʽʣʷʻʪʴʩʷ ʥʘʩʪʫʧʥʽ ʛʨʘʜʘʮʽʾ ɻʊʂʉ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʚʦʣʦʞʝʥʥʷ: 

ǒ ʚʽʜ 1,8 ʜʦ 6,0 ï ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ; 

ǒ ʚʽʜ 1,2 ʜʦ 1,8 ï ʚʦʣʦʛʽ; 

ǒ ʚʽʜ 1,0 ʜʦ 1,2 ï ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ; 

ǒ ʚʽʜ 0,7 ʜʦ 1,0 ï ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʘʙʦ ʧʦʩʫʰʣʠʚʽ; 

ǒ ʚʽʜ 0,4 ʜʦ 0,7 ï ʜʫʞʝ ʧʦʩʫʰʣʠʚʽ. 

ɿʘ ʽʩʪʦʨʠʯʥʠʡ ʙʘʟʦʚʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ 1961ï1990 ʟʘ ʙʘʟʦʶ 

ʩʧʦʩʪʝʨʝʞʝʥʴ E-OBS ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʤʘʻ ʨʽʟʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʚʦʣʦʞʝʥʥʷ ʧʨʠ 

ʧʨʦʩʫʚʘʥʥʽ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ (ʨʠʩ. 2.7). ɼʦ ʟʦʥʠ 

ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʜʝ ɻʊʂʉ 1,8ï6, ʚʭʦʜʠʪʴ ʚʝʩʴ ʨʝʛʽʦʥ ʂʘʨʧʘʪ. ɼʦ 

ʚʦʣʦʛʦʾ ʟʦʥʠ, ʜʝ ɻʊʂʉ 1,2ï1,8,  

ʚʭʦʜʠʪʴ ʨʽʚʥʠʥʥʘ ʯʘʩʪʠʥʘ ɿʘʢʘʨʧʘʪʪʷ, ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʇʦʣʽʩʩʷ, ʢʫʜʠ ʚʭʦʜʠʪʴ 

ɺʦʣʠʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʯʘʩʪʢʦʚʦ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʽʚʥʽʯ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɼʦ ʮʽʻʾ ʟʦʥʠ ʚʭʦʜʠʪʴ ʪʘʢʦʞ ʟʘʭʽʜ 

ʣʽʩʦʩʪʝʧʫ, ʘ ʩʘʤʝ ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ. ʊʦʜʽ ʷʢ ʟʦʥʘ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ  

ʟ ɻʊʂʉ 1,0ï1,2 ʨʦʟʪʘʰʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʫ ʣʽʩʦʩʪʝʧʫ ʪʘ ʥʘ ʧʽʚʜʥʽ ʇʦʣʽʩʩʷ. ɼʦ 

ʮʽʻʾ ʟʦʥʠ ʚʭʦʜʷʪʴ ʪʘʢʽ ʪʝʨʠʪʦʨʽʾ ʷʢ ʧʽʚʜʝʥʴ ɺʽʥʥʠʮʴʢʦʾ, ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʂʠʾʚʩʴʢʘ, 

ʧʽʚʜʝʥʴ ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʏʝʨʢʘʩʴʢʘ ʪʘ ʧʽʚʥʽʯ ʇʦʣʪʘʚʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ. 

ʊʦʜʽ ʷʢ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʧʽʚʜʝʥʴ, ʜʣʷ ʯʘʩʪʢʦʚʦ ʣʽʩʦʩʪʝʧʫ ʪʘ ʩʪʝʧʫ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʜʦʚʞʫʶʪʴ ʟʤʝʥʰʫʚʘʪʠʩʷ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʚʢʘʟʫʻ ʥʘ 

ʟʨʦʩʪʘʥʥʷ ʧʦʩʫʰʣʠʚʦʩʪʽ. ɼʣʷ ʧʝʨʝʚʘʞʥʦʾ ʪʝʨʠʪʦʨʽʾ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʩʽʻʾ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ, ʍʘʨʢʽʚʩʴʢʦʾ, ʃʫʛʘʥʩʴʢʦʾ, ʧʝʨʝʚʘʞʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ɻʊʂʉ ʩʪʘʥʦʚʠʪʴ 0,7ï

1,0, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ ʘʙʦ ʧʦʩʫʰʣʠʚʫ ʟʦʥʫ. ɻʊʂʉ 0,4ï0,7, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʫʞʝ ʧʦʩʫʰʣʠʚʽʡ ʟʦʥʽ, ʭʘʨʘʢʪʝʨʥʠʡ ʫʟʜʦʚʞ ʤʦʨʩʴʢʦʛʦ 

ʫʟʙʝʨʝʞʞʷ. ʊʦʙʪʦ, ʚʦʥʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʴ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʪʘ ʦʭʦʧʣʶʻ ʚʩʶ ʍʝʨʩʦʥʩʴʢʫ ʦʙʣʘʩʪʴ ʪʘ ɸʈ ʂʨʠʤ, 

ʦʢʨʽʤ ʚʠʩʦʢʦʛʽʨôʷ, ʧʽʚʜʝʥʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ʧʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ɿʘʧʦʨʦʟʴʢʦʾ 

ʪʘ ʧʽʚʜʝʥʴ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʦʜʽ ʷʢ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʜʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʜʦ ʚʦʣʦʛʠʭ ʧʨʠ ʟʨʦʩʪʘʥʥʽ 

ʚʠʩʦʪʠ ʨʝʣʴʻʬʫ. 
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ʈʠʩʫʥʦʢ 2.7. ï ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʉʝʣʷʥʽʥʦʚʘ ʟʘ ʜʘʥʠʤʠ E-OBS 

ʊʦʜʽ ʷʢ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʧʽʚʜʝʥʴ, ʜʣʷ ʯʘʩʪʢʦʚʦ ʣʽʩʦʩʪʝʧʫ ʪʘ ʩʪʝʧʫ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʜʦʚʞʫʶʪʴ ʟʤʝʥʰʫʚʘʪʠʩʷ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʚʢʘʟʫʻ ʥʘ 

ʟʨʦʩʪʘʥʥʷ ʧʦʩʫʰʣʠʚʦʩʪʽ. ɼʣʷ ʧʝʨʝʚʘʞʥʦʾ ʪʝʨʠʪʦʨʽʾ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʩʽʻʾ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ, ʍʘʨʢʽʚʩʴʢʦʾ, ʃʫʛʘʥʩʴʢʦʾ, ʧʝʨʝʚʘʞʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ɻʊʂʉ ʩʪʘʥʦʚʠʪʴ 0,7ï

1,0, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ ʘʙʦ ʧʦʩʫʰʣʠʚʫ ʟʦʥʫ. ɻʊʂʉ 0,4ï0,7, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʫʞʝ ʧʦʩʫʰʣʠʚʽʡ ʟʦʥʽ, ʭʘʨʘʢʪʝʨʥʠʡ ʫʟʜʦʚʞ ʤʦʨʩʴʢʦʛʦ 

ʫʟʙʝʨʝʞʞʷ. ʊʦʙʪʦ, ʚʦʥʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʴ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʪʘ ʦʭʦʧʣʶʻ ʚʩʶ ʍʝʨʩʦʥʩʴʢʫ ʦʙʣʘʩʪʴ ʪʘ ɸʈ ʂʨʠʤ, 

ʦʢʨʽʤ ʚʠʩʦʢʦʛʽʨôʷ, ʧʽʚʜʝʥʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, ʧʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ɿʘʧʦʨʦʟʴʢʦʾ 
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ʪʘ ʧʽʚʜʝʥʴ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʦʜʽ ʷʢ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʜʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʜʦ ʚʦʣʦʛʠʭ ʧʨʠ ʟʨʦʩʪʘʥʥʽ 

ʚʠʩʦʪʠ ʨʝʣʴʻʬʫ. 

ɺ ʥʘʩʪʫʧʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ 1991ï2010 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤ 1961ï1990 ʚʽʜʙʫʣʠʩʷ ʜʝʷʢʽ ʟʤʽʥʠ (ʨʠʩ. 2.8). ʅʘ ʧʽʚʥʦʯʽ 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʟʥʠʢʣʘ ʚʦʣʦʛʘ ʟʦʥʘ (ɻʊʂʉ 1,2ï1,8) ʽ ʥʘ ʾʾ 

ʤʽʩʮʽ ʥʘʷʚʥʘ ʟʦʥʘ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ (ɻʊʂʉ 1,0ï1,2). ɼʝʱʦ ʟʤʽʩʪʠʣʘʩʷ 

ʚʦʣʦʛʘ ʟʦʥʘ ʟ ʟʘʭʦʜʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʥʘ ʟʘʭʽʜ. ʊʘʢʦʞ ʥʘ 

ʧʽʚʜʥʽ ʨʦʟʰʠʨʠʣʘʩʷ ʜʫʞʝ ʧʦʩʫʰʣʠʚʘ ʟʦʥʘ (ɻʊʂʉ 0,4ï0,7), ʷʢʘ ʨʦʟʰʠʨʠʣʘʩʷ ʥʘ 

ʧʽʚʥʽʯ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʦʣʦʚʠʥʫ ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʪʘʢʦʞ ʥʘ ʧʽʚʜʝʥʴ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʪʘ ʚʩʶ ɿʘʧʦʨʽʟʴʢʫ. 

ɿʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʧʦʩʫʰʣʠʚʠʡ ʷʚʠʱ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʦʩʴ, 

ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʚ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ, ʘ ʡ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʩʭʽʜʥʠʭ. ɿʥʘʯʥʽ 

ʧʦʩʫʭʠ ʚʽʜʙʫʚʘʣʠʩʷ ʷʢ ʚ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʽ 20 ʩʪʦʨʽʯʯʷ, ʪʘʢ ʽ ʟ ʧʦʯʘʪʢʫ 2000 ʨʦʢʽʚ. 

ɿʘ ʦʩʪʘʥʥʽ 20ï25 ʨʦʢʽʚ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʨʠʚʘʣʽ 

ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ, ʷʢʽ ʙʫʣʠ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʠʤʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʤʘʣʠ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ. ʊʘʢ, ʧʦʩʫʭʘ 2003 ʨʦʢʫ ʩʢʦʨʦʪʠʣʘ ʚʘʣʦʚʠʡ ʟʙʽʨ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʜʦ 

22 ʤʣʥ ʪ ʽ ʧʦʚʥʽʩʪʶ ʫʥʝʤʦʞʣʠʚʠʣʘ ʝʢʩʧʦʨʪ (ʪʦʛʦ ʨʦʢʫ ʟʝʨʥʦ ʥʘʚʽʪʴ ʜʦʚʝʣʦʩʷ 

ʽʤʧʦʨʪʫʚʘʪʠ).  

ɿʥʘʯʥʠʭ ʟʙʠʪʢʽʚ ʘʛʨʦʩʝʢʪʦʨʫ ʟʘʚʜʘʣʘ ʡ ʧʦʩʫʭʘ 2007 ʨʦʢʫ, ʢʦʣʠ ʥʘʚʝʩʥʽ ʥʝʩʪʘʯʫ 

ʚʦʣʦʛʠ ʬʽʢʩʫʚʘʣʠ ʥʘ ӏ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʤʽʯʘʣʠʩʷ ʟʥʘʯʥʽ 

ʧʦʩʫʰʣʠʚʽ ʷʚʠʱʘ ʚ 2010, 2015, 2017 ʨʦʢʘʭ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʘʡʞʝ 

ʢʦʞʝʥ ʨʽʢ ʪʦʡ ʯʠ ʽʥʰʠʡ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ ʧʦʪʝʨʧʘʻ ʚʽʜ ʧʦʩʫʭʠ, ʥʘʧʨʠʢʣʘʜ, ʚ 2024 

ʨʦʮʽ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ ʟ ʣʠʧʥʷ ʧʦ ʚʝʨʝʩʝʥʴ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʦʧʘʜʠ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʾ. 

ʎʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʰʠʨʝʥʥʷ ʥʘ 

ʧʽʚʥʽʯʥʽ ʪʘ ʟʘʭʽʜʥʽ ʨʘʡʦʥʠ, ʘ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, ʪʦ ʚʧʣʠʚ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʚʝʩʴ ʩʧʝʢʪʨ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ. 

2.7 ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ˇʨʫʥʪʽʚ 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʤʘʻ ʩʝʨʡʦʟʥʠʡ ʽ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ˇʨʫʥʪʽʚ ʚ 

ʋʢʨʘʾʥʽ. ʎʝʡ ʚʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʟʤʽʥʽ ʾʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. ʆʩʢʽʣʴʢʠ 

ʋʢʨʘʾʥʘ ʤʘʻ ʧʦʪʫʞʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʽ ʟʥʘʯʥʽ ʧʣʦʱʽ ʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ, 

ʟʦʢʨʝʤʘ ʯʦʨʥʦʟʝʤʽʚ, ʧʨʦʙʣʝʤʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʻ 

ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ. 
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ɿʛʽʜʥʦ ʟ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʚʮʽʚ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʧʦʩʠʣʶʻ ʜʝʛʨʘʜʘʮʽʡʥʽ 

ʧʨʦʮʝʩʠ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ. ɺ ʋʢʨʘʾʥʽ ʮʽ ʧʨʦʮʝʩʠ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʾ 

ʛʦʩʪʨʦʪʠ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ, ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʚʽʡʩʴʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: 

ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 1,2ï1,5ÁC (ʚ ʦʢʨʝʤʽ ʨʦʢʠ 

ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʝʨʝʚʠʱʫʚʘʣʦ 2,0ÁC), 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʜʝʥʥʠʭ ʽ 

ʮʝʥʪʨʘʣʴʥʠʭ ʨʝʛʽʦʥʘʭ, ʧʦʯʘʩʪʽʰʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ ï ʧʦʩʫʭ, 

ʟʣʠʚ, ʛʨʘʜʦʙʦʾʚ, ʚʝʩʥʷʥʠʭ ʟʘʤʦʨʦʟʢʽʚ. ʋʩʽ ʮʽ ʯʠʥʥʠʢʠ ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʡʦʛʦ ʜʝʛʨʘʜʘʮʽʾ, ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ, ʚʪʨʘʪʫ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ˇʨʫʥʪʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

1. ʇʨʠʩʢʦʨʝʥʘ ʚʪʨʘʪʘ ʛʫʤʫʩʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʘʭ, ʩʧʨʠʷʶʯʠ ʡʦʛʦ ʧʨʠʩʢʦʨʝʥʠʤ ʚʪʨʘʪʘʤ. ɿʘ ʫʤʦʚ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʽ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ˇʨʫʥʪʫ, ʱʦ ʚʝʜʝ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʛʫʤʫʩ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʰʚʠʜʰʝ, ʘ 

ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO ), ʱʦ 

ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʚʫʛʣʝʮʶ ʚ ˇʨʫʥʪʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ. ɼʝʛʨʘʜʦʚʘʥʽ ˇʨʫʥʪʠ 

ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʚôʷʟʫʚʘʪʠ ʚʫʛʣʝʮʴ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʞʝʨʝʣʦʤ, ʘ ʥʝ 

ʧʦʛʣʠʥʘʯʝʤ CO . ʎʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʷʢʠʡ ʧʽʜʩʠʣʶʻ 

ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ. 

ʇʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʽʡʢʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʛʫʤʫʩʫ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè, ʱʦʨʽʯʥʘ 

ʚʪʨʘʪʘ ʛʫʤʫʩʫ ʚ ʯʦʨʥʦʟʝʤʘʭ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,1%, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʫʤʦʚʘʭ ʧʦʩʫʭʠ ʟʥʠʞʫʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʢʦʨʝʥʝʚʠʭ ʟʘʣʠʰʢʽʚ ï ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ˇʨʫʥʪʫ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʤʝʞʫʻ 

ʥʘʜʭʦʜʞʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʧʨʦʮʝʩʽʚ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʪʨʘʪʘ ʛʫʤʫʩʫ ʟʥʠʞʫʻ ʘʛʨʝʛʘʪʥʫ ʩʪʽʡʢʽʩʪʴ ˇʨʫʥʪʫ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤ ʜʦ ʝʨʦʟʽʾ. ɸ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʱʝ ʙʽʣʴʰʝ 
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ʧʦʛʣʠʙʣʶʻ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ: ʚʠʥʠʢʘʻ ʫʱʽʣʴʥʝʥʥʷ, ʪʨʽʱʠʥʠ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʚʦʣʦʛʦʫʪʨʠʤʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ. ʊʘʢʦʞ, ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪ ʛʫʤʫʩʫ ˇʨʫʥʪʠ 

ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʚʫʛʣʝʮʴ, ʱʦ ʥʝ ʣʠʰʝ ʟʥʠʞʫʻ ʾʭ ʨʦʜʶʯʽʩʪʴ, ʘ ʡ 

ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. 

2. ʇʦʛʽʨʰʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʩʧʨʘʚʣʷʻ ʩʫʪʪʻʚʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʦʜʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʽʚ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʠʟʮʽ 

ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʝʨʝʜ ʥʠʭ ï ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʫʪʨʠʤʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʧʦʛʣʠʙʣʝʥʥʷ ʚʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ, ʧʦʨʫʰʝʥʥʷ ʢʘʧʽʣʷʨʥʦʛʦ ʧʽʜʡʦʤʫ 

ʚʦʣʦʛʠ, ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʪʘ ʫʱʽʣʴʥʶʶʯʠʭ ʷʚʠʱ. 

ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʩʧʨʠʯʠʥʷʻ ʭʨʦʥʽʯʥʠʡ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʚ 

ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʟʥʠʞʫʻ ʽʥʬʽʣʴʪʨʘʮʽʶ ʘʪʤʦʩʬʝʨʥʦʾ ʚʦʣʦʛʠ ʫ ʛʣʠʙʰʽ 

ʰʘʨʠ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʦʨʝʥʝʚʦʾ ʟʦʥʠ ʪʘ ʧʦʛʽʨʰʫʻ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʱʽʣʴʥʝʥʥʷ 

ˇʨʫʥʪʽʚ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʦʙʤʝʞʫʻ ʚʦʜʦʦʙʤʽʥ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʽʪʴ ʟʘ 

ʫʤʦʚ ʟʙʝʨʝʞʝʥʥʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʾʭ ʩʪʨʫʢʪʫʨʘ: ʨʽʚʥʦʤʽʨʥʽ 

ʜʦʱʽ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʤʽʥʶʶʪʴʩʷ ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ, ʘʣʝ ʽʥʪʝʥʩʠʚʥʠʤʠ ʟʣʠʚʘʤʠ. 

ʊʘʢʽ ʦʧʘʜʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ï ʚʦʜʘ ʰʚʠʜʢʦ ʩʪʽʢʘʻ 

ʧʦʚʝʨʭʥʝʶ, ʥʝ ʧʨʦʥʠʢʘʶʯʠ ʫ ʛʣʠʙʦʢʽ ʛʦʨʠʟʦʥʪʠ, ʱʦ ʦʙʤʝʞʫʻ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. 

ɿʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʽ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʢʘʧʽʣʷʨʥʦʛʦ ʧʽʜʡʦʤʫ ʚʦʣʦʛʠ ʟ ʥʠʞʥʽʭ ʰʘʨʽʚ ʜʦ 

ʢʦʨʝʥʝʚʦʾ ʟʦʥʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʦ ʥʘ ʣʝʛʢʠʭ ʤʘʣʦʛʫʤʫʩʥʠʭ ˇʨʫʥʪʘʭ, ʜʝ 

ʚʦʣʦʛʘ ʽ ʪʘʢ ʥʝ ʟʘʪʨʠʤʫʻʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɺʦʣʦʛʦʜʝʬʽʮʠʪ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ: ʬʦʨʤʫʶʪʴʩʷ ʪʨʽʱʠʥʠ, ʫʱʽʣʴʥʝʥʥʷ, 

ʟʥʠʞʫʻʪʴʩʷ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ. ʗʢ ʥʘʩʣʽʜʦʢ, ˇʨʫʥʪ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ 

ʘʢʫʤʫʣʶʚʘʪʠ ʡ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ, ʱʦ ʦʙʤʝʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤ. 

ɯʥʪʝʥʩʠʚʥʽ ʢʦʨʦʪʢʦʯʘʩʥʽ ʦʧʘʜʠ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʟʘʩʫʭʠ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʚʦʜʠ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ. 

ɿʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʣʦʛʘ, ʷʢʘ 

ʟʚôʷʟʫʻ ˇʨʫʥʪʦʚʽ ʯʘʩʪʠʥʢʠ, ʟʥʠʢʘʻ, ʨʦʙʣʷʯʠ ʚʝʨʭʥʽʡ ʰʘʨ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤ ʜʦ 

ʚʽʪʨʦʚʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ. 

ɼʦʜʘʪʢʦʚʦ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʥʘʯʥʦ ʧʦʩʠʣʶʻ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʫʩʢʣʘʜʥʶʻ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʦʧʘʜʽʚ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʡʙʽʣʴʰ 
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ʚʠʨʘʞʝʥʠʡ ʫ ʧʽʚʜʝʥʥʠʭ, ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʱʦ ʩʧʨʠʷʻ 

ʚʠʩʫʰʫʚʘʥʥʶ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʚ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ. 

3. ʈʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʚʦʜʥʦʾ ʪʘ 

ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʷʢʽ ʻ ʦʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ ʬʦʨʤ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. ʇʦʩʠʣʝʥʥʷ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʫʤʦʚʣʝʥʝ ʥʠʟʢʦʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʧʘʜʽʚ, ʟʦʢʨʝʤʘ ʫ ʚʠʛʣʷʜʽ 

ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʟʣʠʚ ʽʟ ʛʨʦʟʘʤʠ, ʚʝʜʝ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʪʨʠʚʘʣʠʭ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ. ʊʘʢʽ ʟʣʠʚʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ, ʱʦ ʩʧʨʠʷʻ ʨʫʡʥʫʚʘʥʥʶ ˇʨʫʥʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʤʠʚʘʥʥʶ 

ʥʘʡʨʦʜʶʯʽʰʦʛʦ, ʛʫʤʫʩʦʚʦʛʦ ʰʘʨʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻʪʴʩʷ ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʨʝʣʴʻʬ ʝʨʦʟʽʡʥʦʛʦ ʪʠʧʫ (ʙʦʨʦʟʥʠ, ʷʨʠ), ʱʦ ʱʝ ʙʽʣʴʰʝ ʧʦʛʽʨʰʫʻ ʫʤʦʚʠ 

ʜʣʷ ʨʦʩʣʠʥ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʠʢʣʠʢʘʻ ʪʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʧʦʩʫʭʠ. 

ʇʦʚʝʨʭʥʝʚʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʧʝʨʝʩʠʭʘʶʪʴ ʽ ʩʪʘʶʪʴ ʣʝʛʰʝ ʚʨʘʟʣʠʚʠʤʠ ʜʦ 

ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ.  

ʎʝ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʥʘ ʚʽʜʢʨʠʪʠʭ, ʥʝʟʘʭʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ (ʟʦʢʨʝʤʘ ʩʪʝʨʥʷ, 

ʨʽʣʣʷ ʙʝʟ ʤʫʣʴʯʽ), ʜʝ ˇʨʫʥʪʦʚʽ ʯʘʩʪʠʥʢʠ ʣʝʛʢʦ ʧʽʜʥʽʤʘʶʪʴʩʷ ʚ ʧʦʚʽʪʨʷ ʽ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ. 

ʇʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ï ʚʥʘʩʣʽʜʦʢ ʜʝʛʫʤʽʬʽʢʘʮʽʾ, 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ï 

ʟʥʠʞʫʻ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʦʜʦʫʪʨʠʤʘʥʥʷ ʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʝʨʦʟʽʾ. 

ʊʘʢʠʡ ˇʨʫʥʪ ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʟʚôʷʟʥʽʩʪʴ ʽ ʩʪʘʻ ʚʨʘʟʣʠʚʠʤ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʷʢ ʚʦʜʦʶ, ʪʘʢ ʽ ʚʽʪʨʦʤ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʤʝʥʰʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʝ ʯʘʩʪʦ ʻ 

ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʘʙʦ 

ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʰʘʨʫ ʧʦʟʙʘʚʣʷʻ 

ˇʨʫʥʪ ʧʨʠʨʦʜʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ï ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʡ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʽʢʩʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʯʘʩʪʠʥʦʢ ʽ ʟʤʝʥʰʝʥʥʽ ʩʠʣʠ 

ʚʦʜʥʦʛʦ ʯʠ ʚʽʪʨʦʚʦʛʦ ʚʧʣʠʚʫ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ 

ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè, ʟʘ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ 

ʧʣʦʱʽ, ʫʨʘʞʝʥʽ ʚʦʜʥʦʶ ʪʘ ʚʽʪʨʦʚʦʶ ʝʨʦʟʽʻʶ, ʤʦʞʫʪʴ ʟʨʦʩʪʠ ʥʘ 10ï15% ʫ 

ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʥʘʩʘʤʧʝʨʝʜ ʫ ʩʪʝʧʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ. 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʅʘʩʣʽʜʢʠ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʪʨʘʪ. 

ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ, ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʦʚʦʾ ʙʽʦʪʠ, ʚʪʨʘʪʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʚʪʦʨʠʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʡʤ ʩʫʩʧʝʥʟʽʷʤʠ ʪʘ ʘʛʨʦʭʽʤʽʢʘʪʘʤʠ. ɺʽʜʪʘʢ, ʤʦʥʽʪʦʨʠʥʛ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʘʶʪʴ ʩʪʘʪʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʫʯʘʩʥʦʾ ʧʦʣʽʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

4. ʇʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʟʘʩʦʣʝʥʥʷ ʪʘ ʦʩʦʣʦʥʮʶʚʘʥʥʷ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ, 

ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʟʘʩʦʣʝʥʥʷ ʪʘ ʦʩʦʣʦʥʮʶʚʘʥʥʷ ˇʨʫʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʜʝʥʥʠʭ ʪʘ 

ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ: ʟʘ ʫʤʦʚ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʘ ʘʢʪʠʚʥʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, 

ʩʧʨʠʯʠʥʷʶʯʠ ʧʽʜʥʷʪʪʷ ʢʘʧʽʣʷʨʥʦʛʦ ʧʦʪʦʢʫ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʨʦʟʯʠʥʝʥʽ ʩʦʣʽ ʟ 

ʥʠʞʯʠʭ ʛʦʨʠʟʦʥʪʽʚ ʜʦ ʚʝʨʭʥʽʭ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʯʠ 

ʰʪʫʯʥʦʛʦ ʜʨʝʥʘʞʫ, ʩʦʣʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ, ʟʦʢʨʝʤʘ ʚ ʢʦʨʝʥʝʚʽʡ 

ʟʦʥʽ. 

ɿʤʽʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʥʘʧʨʷʤʢʫ ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ ʫ ˇʨʫʥʪʦʚʦʤʫ 

ʧʨʦʬʽʣʽ, ʩʧʨʠʯʠʥʝʥʝ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʧʦʛʽʨʰʫʶʪʴ ʫʤʦʚʠ ʜʣʷ 

ʚʠʤʠʚʘʥʥʷ ʩʦʣʝʡ ʪʘ ʩʧʨʠʷʶʪʴ ʾʭ ʥʘʛʨʦʤʘʜʞʝʥʥʶ. ʋ ʩʪʝʧʦʚʠʭ ʟʦʥʘʭ ʮʽ ʧʨʦʮʝʩʠ 

ʻ ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʠʤʠ ʯʝʨʝʟ ʧʨʠʨʦʜʥʫ ʧʦʩʫʰʣʠʚʽʩʪʴ ʪʘ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ. 

ʆʙʤʝʞʝʥʝ ʟʚʦʣʦʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʥʠʞʫʻ 

ʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ ˇʨʫʥʪʫ (ʟʦʢʨʝʤʘ ʚʠʤʠʚʘʥʥʷ ʩʦʣʝʡ), 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʩʦʣʝʡ ʫ ʧʨʦʬʽʣʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʚʦʜʦ- ʪʘ ʧʦʚʽʪʨʦʦʙʤʽʥʫ, ʧʦʨʫʰʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʫ. 

ʆʢʨʝʤʫ ʟʘʛʨʦʟʫ ʩʪʘʥʦʚʠʪʴ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʟʨʦʰʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ. ɺ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʪʘʢʽ ʧʨʘʢʪʠʢʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʨʠʰʚʠʜʰʠʪʠ ʨʦʟʚʠʪʦʢ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ, 

ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʆʩʦʣʦʥʮʶʚʘʥʥʷ ˇʨʫʥʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʣʫʞʥʦʩʪʽ, 

ʜʝʛʨʘʜʘʮʽʻʶ ʩʪʨʫʢʪʫʨʠ, ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷʤ ʚʦʜʥʦʛʦ ʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʽʚ ʪʘ ʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʨʦʩʣʠʥ ʽ 

ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ. 
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ɿʘ ʦʮʽʥʢʘʤʠ ɯʥʩʪʠʪʫʪʫ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ ʋʢʨʘʾʥʠ, ʫ 

ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʧʣʦʱʽ ˇʨʫʥʪʽʚ ʽʟ ʧʦʪʝʥʮʽʡʥʠʤ ʨʠʟʠʢʦʤ 

ʟʘʩʦʣʝʥʥʷ ʤʦʞʫʪʴ ʟʨʦʩʪʠ ʥʘ 15ï20% ʜʦ 2050 ʨʦʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢʠ ˇʨʫʥʪʦʚʦʾ 

ʜʝʛʨʘʜʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʟʘʩʦʣʝʥʥʷ ʪʘ ʦʩʦʣʦʥʮʶʚʘʥʥʷ. ʎʝ ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʨʦʰʝʥʥʷʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ. 

5. ʇʦʛʽʨʰʝʥʥʷ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɸʛʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ˇʨʫʥʪʽʚ ï ʩʪʨʫʢʪʫʨʘ, ʱʽʣʴʥʽʩʪʴ, ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ, ʧʦʨʠʩʪʽʩʪʴ ʽ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ï 

ʻ ʢʣʶʯʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʶ ʨʦʜʶʯʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʩʣʠʥʠ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʦʩʪʫ. ʋ ʢʦʥʪʝʢʩʪʽ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʟʥʘʶʪʴ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʧʦʛʦʜʥʠʭ ʷʚʠʱ ʪʘ ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ. 

ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ: ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʠʟʴʢʘ ʚʦʣʦʛʽʩʪʴ 

ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʪʚʝʨʜʦʾ ʢʽʨʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʱʦ ʧʦʛʽʨʰʫʻ 

ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʘʝʨʘʮʽʶ, ʫʩʢʣʘʜʥʶʶʯʠ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʏʘʩʪʽ 

ʯʝʨʛʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʥʷ ʽ ʧʝʨʝʩʠʭʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʘʛʨʝʛʘʪʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʦʜʦ- ʽ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ. 

ʋʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ: ʊʨʠʚʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʘʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ ʥʘ ʧʝʨʝʩʫʰʝʥʠʭ ˇʨʫʥʪʘʭ ʩʧʨʠʯʠʥʷʻ ʫʱʽʣʴʥʝʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʟʤʝʥʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʟʘʩʪʽʡ ʚʦʜʠ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʠʭ 

ʜʦʱʽʚ. ʎʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʜʦʩʪʫʧʥʦʩʪʽ ʢʠʩʥʶ ʜʣʷ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʦʚʦʾ ʙʽʦʪʠ. 

ɿʥʠʞʝʥʥʷ ʚʦʣʦʛʦʫʪʨʠʤʫʚʘʣʴʥʦ ʾʟʜʘʪʥʦʩʪʽ: ʇʦʛʽʨʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ˇʨʫʥʪʫ ʡ ʚʪʨʘʪʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ʟʥʠʞʫʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʥʘʢʦʧʠʯʫʚʘʪʠ ʪʘ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ, ʱʦ ʢʨʠʪʠʯʥʦ ʚ ʧʝʨʽʦʜʠ 

ʚʝʛʝʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʇʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ: ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ 

ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʫʩʢʣʘʜʥʶʶʪʴ 

ʢʘʧʽʣʷʨʥʠʡ ʧʽʜʡʦʤ ʚʦʣʦʛʠ ʜʦ ʢʦʨʝʥʝʚʦʾ ʟʦʥʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʣʝʛʢʠʭ ʪʘ ʧʽʱʘʥʠʭ 

ˇʨʫʥʪʘʭ. 

ɿʤʽʥʘ ʪʝʨʤʦʨʝʞʠʤʫ ˇʨʫʥʪʫ: ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʩʧʨʠʷʻ 

ʰʚʠʜʢʦʤʫ ʧʨʦʛʨʽʚʘʥʥʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʘʣʝ ʪʘʢʦʞ ʧʨʠʰʚʠʜʰʫʻ 
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ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʛʨʽʚʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, 

ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. 

ʊʘʢʽ ʧʨʦʮʝʩʠ ʦʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʽ ʚ ʧʽʚʜʝʥʥʠʭ ʽ ʮʝʥʪʨʘʣʴʥʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ, ʜʝ ʢʣʽʤʘʪʠʯʥʽ ʝʢʩʪʨʝʤʫʤʠ ʟʘʛʨʦʞʫʶʪʴ ʬʽʟʠʯʥʦʤʫ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. 

ʉʠʩʪʝʤʥʝ ʧʦʛʽʨʰʝʥʥʷ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʟʥʠʞʫʻ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ: 

ʙʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ, ʤʫʣʴʯʫʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ. 

6. ʇʦʛʽʨʰʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʝ ʣʠʰʝ ʥʘ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ˇʨʫʥʪʫ, ʘ ʡ ʥʘ ʡʦʛʦ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʨʦʜʶʯʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʽʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʤʽʥ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʟʤʽʥʘʤʠ 

ʢʣʽʤʘʪʫ, ʚʘʨʪʦ ʚʠʦʢʨʝʤʠʪʠ: 

¶ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʤʽʥʶʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ, ʟʤʝʥʰʫʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʨʠʩʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ, ʜʦʱʦʚʠʭ ʯʝʨʚôʷʢʽʚ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ˇʨʫʥʪʦʚʦʾ ʙʽʦʪʠ; 

¶ ʧʦʛʽʨʰʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ: ʚʥʘʩʣʽʜʦʢ ʟʥʝʚʦʜʥʝʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ, 

ʟʨʦʩʪʘʻ ʨʠʟʠʢ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ, ʟʤʽʥʶʻʪʴʩʷ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ 

ʙʘʣʘʥʩ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʦʢʩʠʯʥʽʩʪʴ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

¶ ʧʦʨʫʰʝʥʥʷ ʙʫʬʝʨʥʦʾ ʟʜʘʪʥʦʩʪʽ: ʜʝʛʫʤʽʬʽʢʘʮʽʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟʥʠʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ 

ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ. ʎʝ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʧʦʛʽʨʰʫʻ 

ʝʢʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ; 

¶ ʦʩʣʘʙʣʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʨʫʡʥʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʢʦʣʦʾʜʥʦʾ ʬʨʘʢʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʽʚ 

ʫʪʨʠʤʫʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʨʦʩʪʘʶʪʴ ʚʪʨʘʪʠ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʯʝʨʝʟ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ; 

¶ ʟʤʽʥʘ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ: ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ, 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʢʦʣʠʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʴ ʷʢ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ), ʪʘʢ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ʙʦʨʫ, 

ʮʠʥʢʫ, ʤʘʨʛʘʥʮʶ ʪʦʱʦ), ʱʦ ʫʩʢʣʘʜʥʶʻ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 

7. ɿʤʽʥʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʢʨʫʛʦʦʙʽʛ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʶ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʩʧʨʘʚʣʷʻ ʽʩʪʦʪʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ 

ʘʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʦʚʦʾ ʙʽʦʪʠ. ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, ʟʤʝʥʰʝʥʥʷ ʤʽʢʨʦʙʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʦʩʣʘʙʣʶʻ ˇʨʫʥʪʦʚʫ ʨʦʜʶʯʽʩʪʴ ʽ 

ʟʥʠʞʫʻ ʩʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤ ʜʦ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʦʙʤʝʞʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï 

ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ, ʘʢʪʠʥʦʤʽʮʝʪʽʚ ï ʦʩʦʙʣʠʚʦ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʛʦʨʠʟʦʥʪʘʭ. 

ʇʦʨʫʰʝʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʩʧʨʠʯʠʥʷʻ ʜʠʩʙʘʣʘʥʩ ʫ ˇʨʫʥʪʦʚʽʡ 

ʤʽʢʨʦʙʽʦʪʽ: ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʘʙʦ ʩʪʨʝʩʦʩʪʽʡʢʠʭ ʬʦʨʤ, ʱʦ 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʩʠʤʙʽʦʪʠʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʟʦʢʨʝʤʘ, ʘʟʦʪʬʽʢʩʫʶʯʠʭ 

ʙʘʢʪʝʨʽʡ ʽ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ). 

ʇʨʦʮʝʩʠ ʜʝʛʽʜʨʘʪʘʮʽʾ ʪʘ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ˇʨʫʥʪʽʚ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʽʡ ʘʢʪʠʚʥʦʩʪʽ: ʟʥʠʞʫʻʪʴʩʷ ʜʽʷ ʛʽʜʨʦʣʘʟ, ʦʢʩʠʜʘʟ ʪʘ ʽʥʰʠʭ 

ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʦʞʠʚʥʠʭ ʩʧʦʣʫʢ. ɼʝʬʽʮʠʪ ʚʦʣʦʛʠ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ˇʨʫʥʪʦʚʫ ʤʝʟʦ- ʽ ʤʘʢʨʦʬʘʫʥʫ (ʜʦʱʦʚʽ ʯʝʨʚôʷʢʠ, ʢʣʽʱʽ, ʥʦʛʦʭʚʽʩʪʢʠ), ʱʦ 

ʩʧʨʠʷʻ ʧʦʛʽʨʰʝʥʥʶ ʩʪʨʫʢʪʫʨʠ, ʘʝʨʘʮʽʾ ʡ ʟʘʛʘʣʴʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ˇʨʫʥʪʫ. 

ɺʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʽʢʨʦʙʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ ʩʧʦʚʽʣʴʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʛʫʤʫʩʫ, 

ʱʦ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʛʽʨʰʫʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ 

ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè, ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ʧʽʚʜʝʥʥʦʤʫ ʩʪʝʧʫ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʽʚ ʟʘ ʦʩʪʘʥʥʽ 

ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 25ï40%. 

2.8. ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʨʦʩʣʠʥʥʠʮʪʚʦ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʌɸʆ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʦʧʪʠʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʡʞʝ ʚʩʽ ʢʫʣʴʪʫʨʠ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 15ï20ÁC, 25ï30ÁC, 20ï30ÁC, ʤʦʞʫʪʴ ʚʞʝ ʚʠʨʦʱʫʚʘʪʠʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ (ʊʘʙʣ. 2.1), ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʥʝ 

ʚʠʪʨʠʤʫʶʪʴ ʜʦʚʛʦʛʦ ʧʝʨʽʦʜʫ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 

ʦʩʽʥʥʽʡ ʪʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚ ʋʢʨʘʾʥʽ. 

ʊʘʙʣʠʮʷ 2.1. ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ18 

 
18 https://www.fao.org/4/x5648e/x5648e0e.htm 

https://www.fao.org/4/x5648e/x5648e0e.htm
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ʆʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʫ (ÁC) 

15ï20 25ï30 30ï35 20ï30 25ï35 

ʎʫʢʨʦʚʠʡ ʙʫʨʷʢ 

ʂʚʘʩʦʣʷ 

ʇʰʝʥʠʮʷ 

ʗʯʤʽʥʴ 

ʆʚʝʩ 

ʂʘʨʪʦʧʣʷ 

ɹʦʙʠ 

ʉʦʷ 

ʈʠʩ 

ʂʘʩʩʘʚʘ 

ʉʦʣʦʜʢʘ ʢʘʨʪʦʧʣʷ 

ʗʤʩ 

ɿʝʤʣʷʥʠʡ ʛʦʨʽʭ 

ɹʘʚʦʚʥʘ 

ʊʶʪʶʥ 

ɹʘʥʘʥ 

ʂʦʢʦʩ 

ʉʦʨʛʦ 

ʇʨʦʩʦ 

ʉʝʪʘʨʽʷ 

ʎʫʢʨʦʚʘ ʪʨʦʩʪʠʥʘ 

ʂʫʢʫʨʫʜʟʘ  ʉʠʟʘʣʴ 

ɸʥʘʥʘʩ  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʻ ʫʟʛʦʜʞʝʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʦʩʥʦʚʥʽ ʢʣʽʤʘʪʠʯʥʽ 

ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʻʜʠʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ 

ʙʽʦʬʽʟʠʯʥʽ ʤʦʜʝʣʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ 

ʚʽʜʦʤʠʭ ʢʣʶʯʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʜʦʟʨʽʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (Iqbal ʪʘ ʽʥ., 2009), 

ʟʥʠʞʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ, ʢʦʣʠ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ (Moriondo ʪʘ ʽʥ., 2011), ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʠʡ 

ʩʪʨʝʩ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʚʦʜʠ ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ 

(Lobell et al., 2013a). ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʘ ʨʝʘʢʮʽʷ ʨʦʩʣʠʥ ʥʘ ʦʧʪʠʤʘʣʴʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʘ 

ʚʧʣʠʚ ʪʨʠʚʘʣʠʭ ʧʝʨʽʦʜʽʚ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʦʧʪʠʤʘʣʴʥʫ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʥʝ ʪʘʢ ʜʦʙʨʝ ʚʠʚʯʝʥʦ (Craufurd and Wheeler, 2009).  

ʅʘʧʨʠʢʣʘʜ, ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 32ï34ÁC ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ, 

ʰʚʠʜʢʦ ʧʨʠʩʢʦʨʶʶʪʴ ʩʪʘʨʽʥʥʷ ʧʰʝʥʠʮʽ (Asseng et al., 2011; Lobell et al., 2012). 

ʇʨʦʪʝ ʥʝ ʪʘʢ ʙʘʛʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʘʢʠʡ 

ʝʬʝʢʪ. ɺʽʜʧʦʚʽʜʥʦ, ʧʦʪʨʽʙʝʥ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʡ ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ, ʱʦʙ ʚʽʜʜʽʣʠʪʠ 

ʝʬʝʢʪ ʩʪʘʨʽʥʥʷ ʧʰʝʥʠʮʽ ʚʽʜ, ʥʘʧʨʠʢʣʘʜ, ʧʦʩʫʭʠ, ʪʦʤʫ ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʪʨʠʚʘʣʠʤ ʙʝʟʜʦʱʦʚʠʤ ʧʝʨʽʦʜʦʤ. 

ɹʽʦʬʽʟʠʯʥʽ ʤʦʜʝʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʪʘʢʠʭ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʧʦʣʽʚ ʘʙʦ 

ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ,  

ʘʣʝ ʥʝ ʟʦʚʩʽʤ ʟʨʦʟʫʤʽʣʘ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ, ʜʘʥʽ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (Schlenker and Roberts, 2009) ʽ ʤʦʜʝʣʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʷʚʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 30ÁC ʜʦ 34ÁC ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʥʝʟʘʣʝʞʥʦ  

ʚʽʜ ʢʫʣʴʪʫʨʠ (ʨʠʩ. 2.8). 
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ʈʠʩʫʥʦʢ 2.8. ʅʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ, 

ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʪʘ ʙʘʚʦʚʥʠ (Schlenker and Roberts, 2009) 

ɿʘʛʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʛʦʜʦʶ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʫʣʴʪʫʨʠ ʪʘ ʨʝʛʽʦʥʫ, ʚʽʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʙʘʟʦʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʩʧʦʩʦʙʘʭ 

ʫʧʨʘʚʣʽʥʥʷ (ʘʛʨʦ ʤʝʥʝʜʞʤʝʥʪʫ) ʪʘ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʯʘʩʫ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʢʫʣʴʪʫʨʫ. ɯʥʰʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʫ 

ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ, ʪʘʢʦʞ ʟʘʣʝʞʥʠʡ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʻ ʰʢʽʜʥʠʢʠ, ʪʚʘʨʠʥʠ ʪʘ 

(ʥʝʚʽʨʫʩʥʽ) ʧʘʪʦʛʝʥʠ.  

ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʪʨʘʪʘ ʚʨʦʞʘʶ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʯʝʨʝʟ ʮʝ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʬʽʟʠʯʥʦʛʦ, 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʯʠ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʦʮʽʥʶʻʪʴʩʷ ʚ 18% ʽ 16% ʚʽʜʧʦʚʽʜʥʦ 

(Oerke, 2006), ʘʣʝ ʥʘʡʙʽʣʴʰʽ ʧʦʪʝʥʮʽʡʥʽ ʚʪʨʘʪʠ ʟʘʚʜʘʶʪʴ ʙʫʨôʷʥʠ (34%).  

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʟʤʽʥʠʪʴ ʧʦʪʝʥʮʽʡʥʽ ʚʪʨʘʪʠ ʚʽʜ ʙʘʛʘʪʴʦʭ ʰʢʽʜʥʠʢʽʚ ʽ 

ʭʚʦʨʦʙ, ʦʩʢʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʟʩʫʚʽʚ ʯʝʨʝʟ ʟʤʽʥʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʝʟʦʥʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʨʠʢʣʘʜ, ʜʦ 

ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʚʠʞʠʚʘʥʥʷ ʚʣʽʪʢʫ. ʈʽʜʢʽʩʪʴ ʪʨʠʚʘʣʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʚʦʨʦʙ ʽ 

ʰʢʽʜʥʠʢʽʚ ʨʦʩʣʠʥ ʻ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘʣʝ ʻ ʢʽʣʴʢʘ 

ʧʨʠʢʣʘʜʽʚ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʟ ʧʰʝʥʠʮʝʶ, ʱʦ 

ʪʨʠʚʘʶʪʴ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʩʪʘʥʮʽʾ ʈʦʪʘʤʩʪʝʜʘ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʷʢʽ 

ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʥʘʜ 160 ʨʦʢʽʚ, ʚʠʷʚʠʣʠ ʟʤʽʥʠ ʚ ʣʠʩʪʷʥʠʭ ʧʘʪʦʛʝʥʘʭ ʧʰʝʥʠʮʽ, 

ʧʦʚôʷʟʘʥʽ ʟ ʦʧʘʜʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʚʠʢʠʜʘʤʠ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2) (Bearchell 

ʪʘ ʽʥ., 2005; Shaw ʪʘ ʽʥ., 2008).  

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʠʟʠʢ ʽʨʞʽ ʧʰʝʥʠʮʽ ʨʝʘʛʫʻ ʥʘ El ʅʽʥʴʦ ʪʘ ʇʽʚʜʝʥʥʝ 

ʢʦʣʠʚʘʥʥʷ (ENSO; Scherm and Yang, 1995). ʇʨʦʪʷʛʦʤ ʤʘʡʞʝ 7 ʜʝʩʷʪʠʣʽʪʴ ʫ 

ʌʽʥʣʷʥʜʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʙʽʣʴʰ ʨʘʥʥʽ ʪʘ ʙʽʣʴʰ ʯʘʩʪʽ ʝʧʽʜʝʤʽʾ ʬʽʪʦʬʪʦʨʦʟʫ 

ʢʘʨʪʦʧʣʽ ʪʘ ʙʽʣʴʰ ʯʘʩʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ, ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʩʽʚʦʟʤʽʥʠ (Hannukkala et al., 2007). 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʚʧʣʠʥʝ ʥʘ ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʨʝʘʣ ʧʝʚʥʠʭ 

ʚʠʜʽʚ ʢʦʤʘʭ ʽ ʭʚʦʨʦʙ ʜʣʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
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ʢʫʣʴʪʫʨ. ʅʘʧʨʠʢʣʘʜ, Cannon (1998) ʧʨʠʧʫʩʪʠʚ, ʱʦ ʤʽʛʨʫʶʯʽ ʢʦʤʘʭʠ ʤʦʞʫʪʴ 

ʢʦʣʦʥʽʟʫʚʘʪʠ ʙʽʣʴʰʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʬʘʢʪʦʨʦʤ ʨʦʟʰʠʨʝʥʥʷ ʤʽʛʨʘʮʽʾ ʥʘ ʧʽʚʥʽʯ ʘʛʨʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʚʘʟʠʚʥʠʭ 

ʙʫʨôʷʥʽʚ (Ziska ʪʘ ʽʥ., 2011). ɿʘʛʘʣʦʤ, ʟʜʘʪʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʧʣʠʚ CO2/ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʥʘ ʙʽʦʣʦʛʽʶ ʧʘʪʦʛʝʥʽʚ ʽ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ ʚʨʦʞʘʡʥʦʩʪʽ ʦʙʤʝʞʝʥʘ, 

ʦʩʢʽʣʴʢʠ, ʟʘ ʜʝʷʢʠʤʠ ʚʠʥʷʪʢʘʤʠ (Savary et al., 2011), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ 

ʥʝʜʦʩʪʫʧʥʽ, ʘ ʘʥʘʣʽʟ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʦʢʨʝʤʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʘ ʥʝ ʥʘ 

ʧʦʚʥʦʤʫ ʥʘʙʦʨʽ ʚʘʞʣʠʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ CO2 ʤʦʞʝ 

ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʯʝʨʝʟ ʙʫʨôʷʥʠ ʜʣʷ ʢʫʣʴʪʫʨ ʛʨʫʧʠ C3 (ʩʦʷ, ʧʰʝʥʠʮʷ 

ʪʘ ʨʠʩ). ʆʜʥʘʢ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʨʦʩʣʠʥʠ ʚʠʜʫ C3, 

ʪʘʢ ʽ C4 ʚʠʜʠ ʙʫʨôʷʥʽʚ, ʽ ʽʩʥʫʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʝʘʢʮʽʡ ʮʠʭ ʚʠʜʽʚ ʥʘ ʩʫʯʘʩʥʽ 

ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʽ ʨʽʚʥʽ CO2 (Ziska, 2010). 

2.9. ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʪʚʘʨʠʥʥʠʮʪʚʦ 

ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʶʶʪʴ ʩʢʣʘʜʥʫ ʢʘʨʪʠʥʫ ʧʦʪʦʯʥʠʭ ʽ 

ʤʘʡʙʫʪʥʽʭ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʚʢʘʟʫʶʯʠ ʥʘ ʧʦʚʩʶʜʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʝʢʦʩʠʩʪʝʤ ʽ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʣʘʥʝʪʠ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʮʠʭ ʚʧʣʠʚʽʚ, ʘ ʪʘʢʦʞ 

ʦʢʨʝʩʣʶʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʥʝʛʘʪʠʚʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʩʝʨʝʜ ʷʢʠʭ: 

ʚʪʨʘʪʘ ʚʠʜʽʚ ʽ ʤʘʩʦʚʘ ʟʘʛʠʙʝʣʴ ʥʘʟʝʤʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ, ʜʝʷʢʽ ʟ ʪʠʭ, 

ʱʦ ʚʽʜʙʫʣʠʩʷ, ʻ ʥʝʟʚʦʨʦʪʥʠʤʠ. ʊʘʢʦʞ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʷʢ ʨʦʩʣʠʥʥʠʮʪʚʦ, ʪʘʢ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦ, ʚʽʜʯʫʪʥʠʡ ʚ ʫʩʽʭ 

ʨʝʛʽʦʥʘʭ ʧʣʘʥʝʪʠ. 

ʊʚʘʨʠʥʥʠʮʪʚʦ, ʯʝʨʝʟ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʥʦʶ, ʢʠʰʢʦʚʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʦʥʦ ʩʘʤʝ 

ʩʪʨʘʞʜʘʻ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʽ ʪʦʤʫ ʧʦʪʨʝʙʫʻ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʝʾ19. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʚʞʝ ʚʧʣʠʥʫʣʘ ʥʘ ʪʚʘʨʠʥʥʠʮʪʚʦ, ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ 

ʪʝʧʣʦʚʠʡ ʩʪʨʝʩ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʤʝʨʪʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ, ʪʘʢ ʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʧʘʩʦʚʠʱʘ, ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ 

ʨʦʩʣʠʥ.  

ʋ ʧʝʨʽʦʜ ʟ 1961 ʧʦ 2006 ʨʽʢ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʯʝʨʝʟ ʧʦʩʫʭʠ ʪʘ ʟʤʽʥʠ ʚ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʽ ʧʦʩʫʭ ʦʮʽʥʶʶʪʴʩʷ ʥʘ ʨʽʚʥʽ 25%. ʉʧʦʩʪʝʨʝʞʫʚʘʥʽ ʽ ʧʨʦʛʥʦʟʦʚʘʥʽ 

ʤʘʡʙʫʪʥʽ ʚʧʣʠʚʠ ʥʘ ʧʨʦʜʦʚʦʣʴʯʽ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 5-ʤʫ ʨʦʟʜʽʣʽ ʟʚʽʪʫ 

ʈʦʙʦʯʦʾ ʛʨʫʧʠ II ʄɻɽɿʂ (2022). ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʮʠʪʦʚʘʥʽ ʫ ʟʚʽʪʽ ʨʦʙʦʯʦʾ 

ʛʨʫʧʠ, ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʜʦ ʢʽʥʮʷ ʩʪʦʣʽʪʪʷ ʨʠʟʠʢ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʩʪʨʝʩʫ ʟʨʦʩʪʝ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ʎʝʡ ʚʧʣʠʚ ʙʫʜʝ 

 
19 https://openknowledge.fao.org/server/api/core/bitstreams/b596217c-a6c9-47ad-ab4b-83bd760d291c/content 

https://openknowledge.fao.org/server/api/core/bitstreams/b596217c-a6c9-47ad-ab4b-83bd760d291c/content
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ʟʨʦʩʪʘʪʠ ʚ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʛʣʦʙʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ, ʽ ʄɻɽɿʂ ʧʦʧʝʨʝʜʞʘʻ, ʱʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʚʘʨʠʥʠ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʾʜʷʪʴ ʥʘ 3ï5% ʤʝʥʰʝ ʥʘ ʢʦʞʝʥ ʜʦʜʘʪʢʦʚʠʡ ʛʨʘʜʫʩ ʧʦʪʝʧʣʽʥʥʷ, 

ʱʦ ʰʢʦʜʠʪʴ ʾʭʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʣʦʜʶʯʦʩʪʽ. 

ʍʫʜʦʙʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʨʘʟʣʠʚʦʶ ʜʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄɻɽɿʂ ʟʘʟʥʘʯʘʻ, ʱʦ ʟʦʦʥʦʟʠ ï ʭʚʦʨʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʚʽʜ ʣʶʜʠʥʠ 

ʜʦ ʪʚʘʨʠʥʠ ï ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʽʞ ʧʘʪʦʛʝʥʠ, ʭʘʨʘʢʪʝʨʥʽ 

ʣʠʰʝ ʜʣʷ ʣʶʜʠʥʠ ʘʙʦ ʪʚʘʨʠʥ. ɸʨʝʘʣʠ ʢʦʤʘʭ-ʧʝʨʝʥʦʩʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ ʽʥʰʠʭ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʨʦʟʰʠʨʶʚʘʪʠʤʫʪʴʩʷ ʟ ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ, ʪʦʜʽ ʷʢ ʙʽʣʴʰ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʷʚʠʱʘ, ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʪʘʢʦʞ ʩʧʨʠʷʪʠʤʫʪʴ 

ʧʦʰʠʨʝʥʥʶ ʭʚʦʨʦʙ. 

ɺ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʚʘʨʠʥʥʠʮʪʚʦ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ ʚ 

ʋʢʨʘʾʥʽ ʟʘʟʥʘʶʪʴ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ: 

¶ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʚʽʪʨʷ ʟʘ ʤʽʩʷʮʽ, ʦʩʦʙʣʠʚʦ ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ; 

¶ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʟ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ; 

¶ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ, ʟʦʢʨʝʤʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʝʢʩʪʨʝʤʘʣʴʥʦ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ; 

¶ ʨʽʟʢʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʠʚʘʥʥʷ ʤʽʞ ʩʝʟʦʥʘʤʠ ʪʘ ʚʧʨʦʜʦʚʞ ʦʢʨʝʤʠʭ 

ʤʽʩʷʮʽʚ ʪʘ ʜʥʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʴʦʭ ʢʦʨʤʦʚʠʭ 

ʢʫʣʴʪʫʨ; 

¶ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʩʪʠʭʽʡʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ 

ʨʦʢʫ (ʩʠʣʴʥʽ ʜʦʱʽ, ʛʨʦʟʠ, ʩʤʝʨʯʽ, ʰʢʚʘʣʠ, ʛʨʘʜ); 

¶ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʥʘʢʦʧʠʯʝʥʥʶ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʪʘ ʧʦʛʽʨʰʫʻ ʫʤʦʚʠ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʪʘ ʚʠʧʘʩʫ ʽ ʫʪʨʠʤʘʥʥʶ ʪʚʘʨʠʥ; 

¶ ʟʨʦʩʪʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʠʧʘʜʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟʘ ʦʢʨʝʤʽ 

ʧʝʨʽʦʜʠ ʨʦʢʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʧʠʪʥʦʶ ʚʦʜʦʶ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʽʡʢʦʛʦ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʧʨʠ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʰʢʦʜʞʘʻ ʥʘʢʦʧʠʯʝʥʥʶ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʪʘ ʟʥʠʞʫʻ 

ʚʨʦʞʘʡʥʽʩʪʴ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ; 

¶ ʩʧʨʠʷʪʣʠʚʽʩʪʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ (ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ) ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʪʘ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, 

ʱʦ ʤʦʞʝ ʟʥʠʟʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʚʧʣʠʥʝ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʧʦʛʦʣʽʚôʷ; 

¶ ʟʙʽʣʴʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʱʦ ʧʦʨʫʰʫʻ ʩʪʽʡʢʽʩʪʴ 

ʝʢʦʩʠʩʪʝʤ, ʩʧʨʠʯʠʥʷʻ ʚʪʨʘʪʠ ʚʨʦʞʘʾʚ, ʟʥʠʞʫʻ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʛʘʣʫʟʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʧʽʜʚʠʱʫʻ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʯʠʥʥʠʢʘ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʦʮʽʥʦʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ ʛʘʣʫʟʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʽʪʢʥʝʪʴʩʷ ʟ ʜʦʜʘʪʢʦʚʠʤ ʪʝʧʣʦʚʠʤ ʩʪʨʝʩʦʤ 

(ʥʘʚʘʥʪʘʞʝʥʥʷʤ) ʥʘ ʚʝʣʠʢʫ ʨʦʛʘʪʫ ʭʫʜʦʙʫ, ʷʢʠʡ ʧʦʩʠʣʶʚʘʪʠʤʝʪʴʩʷ ʟ 

ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ. 

ʋ 5-ʤʫ ʨʦʟʜʽʣʽ ʟʚʽʪʫ ʈʦʙʦʯʦʾ ʛʨʫʧʠ II ʄɻɽɿʂ (2022) ʪʘʢʦʞ 

ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʧʨʠ ʧʦʪʝʧʣʽʥʥʽ ʣʠʰʝ ʥʘ 2ÁC ʧʦʛʦʣʽʚ'ʷ ʭʫʜʦʙʠ ʩʢʦʨʦʪʠʪʴʩʷ 

ʥʘ 7ï10% ʜʦ 2050 ʨʦʢʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ 10 ʜʦ 13 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦ 34% ʽʩʥʫʶʯʠʭ ʧʣʦʱ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʢʦʨʤʽʚ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ 

ʩʪʘʥʫʪʴ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʦ ʢʽʥʮʷ ʩʪʦʣʽʪʪʷ ʟʘ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʡʙʽʣʴʰʦʤʫ ʨʠʟʠʢʫ ʧʽʜʜʘʶʪʴʩʷ ʨʝʛʽʦʥʠ, ʜʝ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʡʙʽʣʴʰʽ ʫ ʩʚʽʪʽ ʢʨʘʾʥʠ-ʚʠʨʦʙʥʠʢʠ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʘʢʽ 

ʷʢ ɹʨʘʟʠʣʽʷ, ʂʠʪʘʡ ʪʘ ɯʥʜʽʷ. 

ɿʘ ʥʘʡʙʽʣʴʰ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʟʽ ʩʮʝʥʘʨʽʾʚ ʄɻɽɿʂ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʽʜʚʠʱʝʥʥʶ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 4,3Áʉ, ʪʨʝʪʠʥʘ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʤʦʞʝ ʙʫʪʠ ʚʠʪʽʩʥʝʥʘ ʟʘ ʤʝʞʽ ʙʝʟʧʝʯʥʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ (ɹʂʇ) ʜʦ  

2081ï2100 ʨʦʢʽʚ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʟʚʽʪʽ ʈʦʙʦʯʦʾ ʛʨʫʧʠ II ʄɻɽɿʂ (2022) 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ 10% ʟʝʤʝʣʴ, ʷʢʽ ʥʠʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʽ ʚʝʜʝʥʥʷ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʩʪʘʥʫʪʴ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʮʴʦʛʦ. ʅʘʩʣʽʜʢʠ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʙʫʜʫʪʴ ʱʝ ʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤʠ ʫ ʨʘʟʽ 

ʧʽʜʚʠʱʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʥʘʜ 2ÁC. ɿʘ ʧʦʪʦʯʥʠʤʠ ʧʦʣʽʪʠʯʥʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʩʚʽʪ ʨʫʭʘʻʪʴʩʷ ʜʦ ʧʦʪʝʧʣʽʥʥʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 2,7ÁC. 

ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʩʧʨʠʯʠʥʠʪʴ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʊʚʘʨʠʥʥʠʮʪʚʦ, ʟʦʢʨʝʤʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ ʜʣʷ ʭʫʜʦʙʠ, ʥʠʥʽ ʩʧʦʞʠʚʘʻ 30% 

ʫʩʽʻʾ ʚʦʜʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʧʨʠ ʧʦʪʝʧʣʽʥʥʽ ʥʘ 2,7ÁC 

ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʚʝʣʠʢʦʶ ʨʦʛʘʪʦʶ ʭʫʜʦʙʦʶ ʟʨʦʩʪʝ ʥʘ 13%, ʱʦ ʤʦʞʝ 

ʟʘʛʦʩʪʨʠʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʣʶʜʝʡ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠ ʙʽʣʴʰʝ ʚʦʜʠ, ʥʽʞ ʧʘʩʦʚʠʱʥʽ ʘʙʦ ʟʤʽʰʘʥʽ 

ʩʠʩʪʝʤʠ. 

ɿʛʽʜʥʦ ʟʽ ʟʚʽʪʦʤ, ʫ ʪʨʦʧʽʯʥʠʭ ʽ ʩʫʙʪʨʦʧʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʚʪʨʘʪʠ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʷʣʦʚʠʯʠʥʠ ʪʘ ʤʦʣʦʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʱʝ ʟʥʘʯʥʽʰʠʤʠ, ʱʦ ʜʦ ʢʽʥʮʷ 

ʩʪʦʣʽʪʪʷ ʧʨʠʟʚʝʜʝ ʜʦ ʱʦʨʽʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʫ ʨʦʟʤʽʨʽ ʙʣʠʟʴʢʦ 9 ʤʣʨʜ 

ʜʦʣʘʨʽʚ ʉʐɸ ʜʣʷ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 31 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ 

ʷʣʦʚʠʯʠʥʠ.  
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ʎʝ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 7% ʽ 20% ʩʚʽʪʦʚʦʾ ʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʭ ʪʦʚʘʨʽʚ  

(ʫ ʧʦʩʪʽʡʥʠʭ ʮʽʥʘʭ 2005 ʨʦʢʫ). 

2.10. ʄʘʡʙʫʪʥʽ ʟʘʛʨʦʟʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʟʚʽʪʽ ʤʘʡʙʫʪʥʽ ʟʘʛʨʦʟʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʦʢʨʝʤʘ ʚ ʐʦʩʪʦʤʫ ʟʚʽʪʽ ʇʝʨʰʦʾ ʨʦʙʦʯʦʾ ʛʨʫʧʠ ʄɻɽɿʂ (IPCC 

AR6 WGI, 2021) ʽ ʘʧʨʦʙʦʚʘʥʠʭ ʚ ʧʨʦʻʢʪʽ ɸʇɽʅɸ 3. ɿʦʢʨʝʤʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʽ 

ʦʮʽʥʶʚʘʣʠʩʷ ʯʠʥʥʠʢʠ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ, ʷʢʽ ʟʛʽʜʥʦ ʟ ʛʣʦʩʘʨʽʻʤ ʄɻɽɿʂ  

(ʘʚʪ. ʧʝʨʝʢʣʘʜ) - çʬʽʟʠʯʥʽ ʫʤʦʚʠ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ (ʥʘʧʨʠʢʣʘʜ, ʫʩʝʨʝʜʥʝʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʧʦʜʽʾ, ʝʢʩʪʨʝʤʫʤʠ), ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʣʝʤʝʥʪ ʩʫʩʧʽʣʴʩʪʚʘ ʘʙʦ 

ʝʢʦʩʠʩʪʝʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʯʠʥʥʠʢʠ ʪʘ ʾʭʥʽ 

ʟʤʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ, ʢʦʨʠʩʥʠʤʠ, ʥʝʡʪʨʘʣʴʥʠʤʠ ʘʙʦ ʩʫʤʽʰʰʶ 

ʢʦʞʥʦʛʦ ʟ ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʠʩʪʝʤʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʨʝʛʽʦʥʽʚè. 

ʋ ʮʽʣʦʤʫ ʨʦʟʛʣʷʜʘʣʦʩʷ 32 ʯʠʥʥʠʢʠ (ʪʘʙʣ. 2.2), ʱʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʥʘ 5 

ʪʠʧʽʚ, ʚ ʷʢʠʭ ʙʫʣʦ ʦʙʨʘʥʦ 14 ʢʘʪʝʛʦʨʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʽʤʘʪʫ ʋʢʨʘʾʥʠ, 

ʟʛʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʄɻɽɿʂ (Tabl.12.2 WGI AR6, 202120). 

ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʪʘʢʽ ʪʠʧʠ: 

¶ ʩʧʝʢʘ ʪʘ ʭʦʣʦʜ (ʩʝʨʝʜʥʽ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ); 

¶ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʦʩʫʰʣʠʚʽʩʪʴ (ʩʝʨʝʜʥʽ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʯʠʥʥʠʢʠ); 

¶ ʩʥʽʛ ʟ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ (ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʩʥʽʛʦʧʘʜʠ); 

¶ ʚʽʪʝʨ (ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʪʘ ʧʦʨʠʚʠ); 

¶ ʧʨʠʙʝʨʝʞʥʽ (ʚʠʩʦʪʘ ʨʽʚʥʷ ʤʦʨʷ ʽ ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ). 

ʊʦʙʪʦ, ʢʦʞʝʥ ʟ ʪʠʧʽʚ ʚʢʣʶʯʘʻ ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʤʽʥʠ ʷʢ 

ʫʩʝʨʝʜʥʝʥʠʭ, ʪʘʢ ʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʴʦʛʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 32 ʧʦʢʘʟʥʠʢʠ, ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ ʟ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ɸ ʩʘʤʝ ʧôʷʪʴ ʯʠʥʥʠʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʚʽʪʨʷ: ʟʘ ʨʽʢ ʽ ʫ ʮʝʥʪʨʘʣʴʥʽ ʤʽʩʷʮʽ ʚʩʽʭ ʩʝʟʦʥʽʚ (ʩʽʯʝʥʴ, ʢʚʽʪʝʥʴ, ʣʠʧʝʥʴ ʽ 

ʞʦʚʪʝʥʴ), ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢʦʞ ʯʦʪʠʨʠ ʯʠʥʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʠ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʦʙʦʚʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʪʘ ʤʽʥʽʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʚʽʪʨʷ. ɼʣʷ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘʢʦʞ ʚʠʜʽʣʝʥʦ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʟ 4 ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʤʦʞʣʠʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʭʚʠʣʴ ʭʦʣʦʜʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʝʥʥʷ ʛʨʘʜʫʩʦʜʥʽʚ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʦʨʦʟʥʠʭ ʜʥʽʚ ʪʘ ʜʥʽʚ ʽʟ ʟʘʤʦʨʦʟʢʘʤʠ, ʱʦ 

 
20 https://www.ipcc.ch/report/ar6/wg1/chapter/chapter-12/ 
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ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʧʦʪʝʧʣʽʥʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ 2021ï2040. 

ɺ ʢʘʪʝʛʦʨʽʾ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʦʩʫʰʣʠʚʦʩʪʽ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʯʠʥʥʠʢʠ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʫʩʝʨʝʜʥʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʨʽʢ ʪʘ ʫ ʮʝʥʪʨʘʣʴʥʽ ʤʽʩʷʮʽ ʩʝʟʦʥʽʚ, 

ʧʨʠ ʮʴʦʤʫ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʦʯʽʢʫʻʪʴʩʷ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʫʩʝʨʝʜʥʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʢʩʪʨʝʤʘʣʴʥʽʩʪʴ 

ʨʝʞʠʤʫ ʦʧʘʜʽʚ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜʧʦʚʽʜʘʻ ʾʭʥʴʦʤʫ ʧʽʜʚʠʱʝʥʥʶ. ɼʣʷ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʧʦʩʠʣʝʥʥʷ ʧʦʩʫʰʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʽʥʜʝʢʩ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʫʰʣʠʚʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢʦʞ ʜʦ ʮʽʻʾ 

ʢʘʪʝʛʦʨʽʾ ʚʽʜʥʝʩʝʥʦ ʽʥʜʝʢʩ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʟ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ 

ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʷʢʽ ʚʠʟʥʘʶʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʥʘʯʝʥʥʷ 30 ʜʣʷ ʽʥʜʝʢʩʫ 

Fire Weather Index (FWI). 

ɺ ʢʘʪʝʛʦʨʽʶ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʚʢʣʶʯʝʥʦ 

ʜʚʘ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʫʩʝʨʝʜʥʝʥʠʭ ʧʦʢʘʟʥʠʢʘʭ (ʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ 

ʩʥʽʛʫ ʽ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʽʟ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʙʽʣʴʰʝ ʟʘ 30% ʪʝʨʠʪʦʨʽʾ), ʟʤʝʥʰʝʥʥʷ 

ʷʢʠʭ ʚʢʘʟʫʻ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ, ʽ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʚʢʣʶʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 

ʤʤ ʥʘ ʜʦʙʫ. 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜ ʟʤʽʥʠ ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ ʦʮʽʥʶʚʘʚʩʷ ʟʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʥʘ ʨʽʢ ʽʟ 

ʧʦʨʠʚʘʤʠ ʚʽʪʨʫ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʠ 6 ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ ɹʦʬʬʦʨʪʘ (10,8 ʤ/ʩ). 

ʇʨʠʙʝʨʝʞʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʤʦʨʷ ʪʘ ʚʠʩʦʪʠ ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ 

ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʜʘʥʠʤʠ ʛʣʦʙʘʣʴʥʦʾ ʤʦʜʝʣʽ Joint Research Center (JRC) 

LISCOAST ʜʣʷ ʚʩʽʭ ʫʟʙʝʨʝʞʴ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜʧʦʚʽʜʘʚ 

ʟʙʽʣʴʰʝʥʥʶ ʟʥʘʯʝʥʴ ʦʙʦʭ ʯʠʥʥʠʢʽʚ. 
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ʊʘʙʣʠʮʷ 2.2. ʂʘʪʝʛʦʨʽʾ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʏʂɺ) ʽ ʤʝʞʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʽʚ ʚʧʣʠʚʫ ʾʭʥʽʭ ʟʤʽʥ (ʚʽʜ 0 ʜʦ 1) 
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ʉʇɽʂɸ ʊɸ 

ʍʆʃʆɼ  

 ʉɽʈɽɼʅʗ 

ʊɽʄʇɽʈɸʊʋʈɸ  

ʇʆɺɯʊʈʗ 

 ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʘ ʨʽʢ 

ÁC  0,5  1,0  2,0  4,0   

 ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʘ ʩʽʯʝʥʴ 

ÁC  0,5  1,0  2,0  4,0   

 ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʘ ʢʚʽʪʝʥʴ 

ÁC  0,5  1,0  2,0  4,0   

 ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʘ ʣʠʧʝʥʴ 

ÁC  0,5  1,0  2,0  4,0   

 ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʘ ʞʦʚʪʝʥʴ 

ÁC  0,5  1,0  2,0  4,0   

 ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ  
ʜʝʥʴ/ʨʽʢ   -2   -5   -10   -15   

 ɽʂʉʊʈɽʄɸʃʔʅɸ 

ʉʇɽʂɸ 

 ʉʝʨʝʜʥʷ ʟʘ ʣʽʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʙʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ÁC  0,5  1,0  2,0  4,0   
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 ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ 

ʜʫʞʝ ʩʠʣʴʥʦʶ ʪʘ 

ʝʢʩʪʨʝʤʘʣʴʥʦʶ 

ʩʧʝʢʦʶ  

ʜʝʥʴ/ʨʽʢ  5  10  20  30   

 ʊʨʦʧʽʯʥʽ ʥʦʯʽ ʜʝʥʴ/ʨʽʢ  10  20  30  50   

 ɯʥʜʝʢʩ ɻʫʤʽʜʝʢʩ 

ʜʣʷ ʩʝʨʝʜʥʽʭ 

ʤʘʢʩʠʤʘʣʴʥʠʭ 
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ʧʦʚʽʪʨʷ 
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ÁC  -0,5  -1,0  -2,0  -4,0   

 ɻʨʘʜʫʩʦʜʥʽ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʧʝʨʽʦʜʫ 

ʛʨʘʜʫʩʦʜʥʽ/ʨʽʢ   50   100   200   300   

 ʄʆʈʆɿʀ 
 ɼʥʽ ʟ ʤʦʨʦʟʦʤ ʜʝʥʴ/ʨʽʢ  0  5  10  20   

 ʄʦʨʦʟʥʽ ʜʥʽ ʜʝʥʴ/ʨʽʢ   5   10   20   30   

ɿɺʆʃʆɾɽʅʅʗ 

ʊɸ 

ʇʆʉʋʐʃʀɺɯʉʊʔ 
 ʋʉɽʈɽɼʅɽʅɯ ʆʇɸɼʀ 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʟʘ ʨʽʢ 
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ʟʘ ʩʽʯʝʥʴ 
%  -5  -10  -15  -20   

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʟʘ ʢʚʽʪʝʥʴ 
%  -5  -10  -15  -20   

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʟʘ ʣʠʧʝʥʴ 
%  -5  -10  -15  -20   



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʟʘ ʞʦʚʪʝʥʴ 
%   -5   -10   -15   -20   

 ɿʃʀɺʀ ʊɸ ɼʆʑʆɺɯ 

ʇɸɺʆɼʂʀ 

 ʄʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 5 

ʜʥʽʚ 

ʤʤ  5  10  15  20   

 ʄʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 

ʜʦʙʫ 

ʤʤ  2,5  5,0  7,5  10,0   

 ʑʦʨʽʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ 

ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ 

%   0   10   20   30   

 ʇʆʉʋʍʀ 

 ʄʘʢʩʠʤʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʫʭʠ ʟʘ 

20-ʨʽʯʯʷ 

ʜʝʥʴ/ʨʽʢ   30   40   50   60   

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿ 

ʇʆɾɽɾʆʅɽɹɽɿʇɽʏʅʆʖ 

ʇʆɻʆɼʆʖ 

 ɯʥʜʝʢʩ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ > 

30 

ʜʝʥʴ/ʨʽʢ   5   10   15   20   

ʉʅɯɻ 

 ʉʅɯɻʆʇɸɼʀ ʊɸ 

ʉʅɯɻʆɺʀʁ ʇʆʂʈʀɺ 

 ʈɯʏʅɸ ʉʋʄɸ 

ʆʇɸɼɯɺ ʋ ɺʀɻʃʗɼɯ 

ʉʅɯɻʋ 

ʤʤ   -3   -10   -20   -30   

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ 

ɿ ʏɸʉʊʂʆʖ 

ʉʅɯɻʆɺʆɻʆ 

ʇʆʂʈʀɺʋ Ó30% 

ʜʝʥʴ/ʨʽʢ   0   -20   -40   -60   

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿɯ ʉʅɯɻʆʇɸɼʆʄ Ó 10 ʄʄ 

ɿɸ ɼʆɹʋ 
ʜʝʥʴ/ʨʽʢ   0,1   0,3   0,5   1,0   

ɺɯʊɽʈ 
 ʉɽʈɽɼʅʗ ʐɺʀɼʂɯʉʊʔ ɺɯʊʈʋ ʤ/ʩ   0,01   0,10   0,20   0,30   

 ʇʆʈʀɺʀ ɺɯʊʈʋ Ó 10.8 ʄ/ʉ (6 ɹʆʌʆʈʊ) ʜʝʥʴ/ʨʽʢ   0,1   2,0   3,0   4,0   

ʇʈʀɹɽʈɽɾʅɯ  ɺɯɼʅʆʉʅʀʁ ʈɯɺɽʅʔ ʇɯɼʅʗʊʊʗ ʄʆʈʗ ʤ   0,05   0,15   0,30   0,45   
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 ɽʂʉʊʈɽʄɸʃʔʅɸ ɺʀʉʆʊɸ ʅɸɻʆʅʅʀʍ 

ʍɺʀʃʔ (ʇʈʀɹɽʈɽɾʅɽ ʇɯɼʊʆʇʃɽʅʅʗ) 
ʤ   2,0   2,5   3,0   3,5   
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ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜʠ ʥʘʡʙʣʠʞʯʦʛʦ ʪʘ ʚʽʜʜʘʣʝʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 34 ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʈʂʄ) 

ʧʨʦʝʢʪʫ EURO CORDEX ʜʣʷ ʩʮʝʥʘʨʽʾʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʢʦʥʮʝʥʪʨʘʮʽʡ 

(Representative Concentration Pathways) RCP 4.5 ʪʘ RCP 8.5, ʜʝ ʯʠʩʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʜʦʜʘʪʢʦʚʦʤʫ ʨʘʜʽʘʮʽʡʥʦʤʫ ʥʘʛʨʽʚʫ ʫ ɺʪ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪʦʨʽʯʯʷ. 

ʄʦʜʝʣʽ ʤʘʶʪʴ ʜʝʪʘʣʴʥʝ ʧʨʦʩʪʦʨʦʚʝ (0,11ʦ) ʽ ʯʘʩʦʚʝ (ʜʦʙʘ) ʨʦʟʜʽʣʝʥʥʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ 

ʩʬʦʨʤʫʚʘʪʠ ʷʢʽʩʥʽ ʯʘʩʦʚʽ ʨʷʜʠ ʦʩʥʦʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʫʚʘʪʠ ʢʣʽʤʘʪʠʯʥʽ ʽʥʜʝʢʩʠ. ʉʘʤʝ ʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʚʠʩʪʫʧʘʻ 

ʤʽʨʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʝʢʦʩʠʩʪʝʤʠ. 

ɼʣʷ ʦʮʽʥʦʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʪʘʢʦʞ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʙʫʣʘ ʧʦʜʽʣʝʥʘ ʥʘ 5 ʦʩʥʦʚʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʽʚ 

ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʦʜʽʣʫ, ʦʜʥʦʪʠʧʥʦʩʪʽ ʧʨʦʷʚʫ 

ʢʣʽʤʘʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʜʽʙʥʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

(ʨʠʩ. 2.9): 

¶ ʚ ʨʝʛʽʦʥ ɿʘʭʽʜ ʫʚʽʡʰʣʠ ʈʽʚʥʝʥʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ; 

¶ ʫ ʇʽʚʥʽʯ ʫʚʽʡʰʣʠ ɾʠʪʦʤʠʨʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʽ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ; 

¶ ʚ ʨʝʛʽʦʥʽ ʉʭʽʜ ʍʘʨʢʽʚʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʽ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ; 

¶ ʚ ʎʝʥʪʨʽ ʇʦʣʪʘʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ ʽ 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ; 

¶ ʽ ʫ ʨʝʛʽʦʥʽ ʇʽʚʜʝʥʴ ï ɿʘʧʦʨʽʟʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʽ 

ʪʘ ɸʈ ʂʨʠʤ 

ʊʘʢʦʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʩʧʝʮʠʬʽʯʥʽ ʛʝʦʛʨʘʬʽʯʥʽ ʟʦʥʠ, ʘ 

ʩʘʤʝ ʜʚʽ ʛʽʨʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪʩʴʢʠʭ ʽ ʂʨʠʤʩʴʢʠʭ ʛʽʨ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʚʠʩʦʪʦʶ ʙʽʣʴʰʝ ʟʘ 400 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʘ ʪʘʢʦʞ ʇʨʠʙʝʨʝʞʥʘ ʪʝʨʠʪʦʨʽʷ ʏʦʨʥʦʛʦ 

ʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʷʢ ʪʝʨʠʪʦʨʽʾ ʚʟʜʦʚʞ ʫʟʙʝʨʝʞʴ ʪʘ ʣʠʤʘʥʽʚ ʟ ʙʫʬʝʨʦʤ 0,1Á  

ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ.  

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʤʽʥʠ, ʷʢʽ ʦʯʽʢʫʶʪʴʩʷ ʫ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ 

2021ï2040 ʩʧʽʚʩʪʘʚʥʽ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʙʫʜʫʪʴ ʫ ɿʘʭʽʜʥʦʤʫ, 

ʇʽʚʥʽʯʥʦʤʫ ʽ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʘʭ. ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʦʯʽʢʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ. 

ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʨʦʩʪʘʪʠʤʝ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,270/10 ʨʦʢʽʚ, ʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʚʽʜʙʫʜʝʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʊʘʢ ʟʙʽʣʴʰʠʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʣʽʪʥʽʭ ʜʥʽʚ ʽʟ ʰʚʠʜʢʦʩʪʷʤʠ 3,0/10 ʨʦʢʽʚ ʪʘ ʪʨʦʧʽʯʥʠʭ 

ʥʦʯʝʡ 2,5/10 ʨʦʢʽʚ. ʂʣʽʤʘʪʠʯʥʽ ʽʥʜʝʢʩʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʙʫʜʫʪʴ ʟʤʝʥʰʫʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ  ʢʽʣʴʢʽʩʪʴ ʤʦʨʦʟʥʠʭ ʜʥʽʚ ʥʘ -3,2/10 ʨʦʢʽʚ.  

ɯʥʜʝʢʩʠ ʦʧʘʜʽʚ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʦʜʘʪʥʽ ʪʝʥʜʝʥʮʽʾ +2,39ʤʤ/10 

ʨʦʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʶ RCP 8.5 ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʫʜʝ 
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ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,68/10 ʨʦʢʽʚ. ʆʯʝʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʠʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʷʚʠʱ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, 

ʢʽʣʴʢʽʩʪʴ ʪʨʦʧʽʯʥʠʭ ʥʦʯʝʡ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʥʘ 7,9/10 ʨʦʢʽʚ. ʈʽʟʢʦ ʟʤʝʥʰʘʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʽʣʴʢʽʩʪʴ ʤʦʨʦʟʥʠʭ ʜʥʽʚ 

ʥʘ -6,9/10 ʨʦʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ 

ʟ ʩʠʣʴʥʠʤʠ ʦʧʘʜʘʤʠ 0,16/10 ʨʦʢʽʚ. 

 

ʈʠʩʫʥʦʢ 2.9. ï ʈʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʨʝʛʽʦʥʘʤʠ 

ɼʣʷ ʧʝʨʽʦʜʫ ʚʽʜʜʘʣʝʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2081ï2100 

ʟʘ ʜʘʥʠʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʭ ʟʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʝʨʝʜʠʥʦʶ ʩʪʦʣʽʪʪʷ, ʦʩʦʙʣʠʚʦ ʚ ʰʚʠʜʢʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ 

ʇʽʚʜʝʥʥʦʤʫ, ʉʭʽʜʥʦʤʫ ʪʘ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʘʭ. ʉʣʽʜ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, 

ʱʦ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʦʯʽʢʫʻʪʴʩʷ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʫ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʪʘ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʜʣʷ ʩʮʝʥʘʨʽʶ 

RCP 8.5 ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ ʽ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥ ʙʫʜʫʪʴ ʥʘʡʚʠʱʠʤʠ. ɼʣʷ ʩʮʝʥʘʨʽ ʁRCP 4.5 

ʦʪʨʠʤʘʥʦ ʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʨʽʯʥʠʭ ʩʫʤ ʦʧʘʜʽʚ, ʥʽʞ ʜʣʷ RCP 8.5, ʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ 

ʩʠʣʴʥʠʤʠ ʦʧʘʜʘʤʠ ʩʧʽʚʩʪʘʚʥʽ. 

ʆʢʨʽʤ ʫʩʝʨʝʜʥʝʥʠʭ ʟʥʘʯʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦ ʢʘʪʝʛʦʨʽʷʭ, ʦʯʝʚʠʜʥʦ, ʱʦ 

ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʪʽ ʯʠʥʥʠʢʠ, ʚʽʜ ʟʤʽʥʠ ʷʢʠʭ ʦʯʽʢʫʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʊʦʤʫ ʫ ʚʠʟʥʘʯʝʥʠʭ ʢʘʪʝʛʦʨʽʷʭ ʫ ʢʦʞʥʦʤʫ 

ʚʫʟʣʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ ʟʥʘʭʦʜʠʣʠ ʽ ʘʥʘʣʽʟʫʚʘʣʠ ʪʘʢʦʞ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ 

ʚʧʣʠʚʫ ʚ ʢʘʪʝʛʦʨʽʾ, ʜʝ ʙʫʣʦ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʯʠʥʥʠʢʘ.  
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ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʶʚʘʪʠ ʚʧʣʠʚ ʟʘʛʨʦʟ ʷʢ ʫ ʩʘʤʦʤʫ ʨʝʛʽʦʥʽ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʽ ʢʘʪʝʛʦʨʽʷʤʠ ʯʠʥʥʠʢʽʚ, ʪʘʢ ʽ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ, ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ 

ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ 6 ʛʽʩʪʦʛʨʘʤ ʜʣʷ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ ʽ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ., ʜʝ 

ʢʦʣʴʦʨʘʤʠ ʟ ʯʠʩʣʘʤʠ ʧʦʟʥʘʯʝʥʦ ʚʥʝʩʦʢ ʟʤʽʥʠ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʯʠʥʥʠʢʽʚ ʫ ʟʘʛʘʣʴʥʫ 

ʟʘʛʨʦʟʫ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʨʠʩ. 2.10 ï 2.17).  

ɼʣʷ ʮʴʦʛʦ ʚ ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ ʚʠʟʥʘʯʘʣʠʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʧʦ 

ʢʦʞʥʽʡ ʽʟ ʟʘʛʨʦʟ ʫ ʜʦʣʷʭ ʦʜʠʥʠʮʽ (ʪʘʙʣ. 2.2), ʷʢʽ ʤʥʦʞʝʥʥʷʤ ʥʘ 10 ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ 

ʚ ʦʮʽʥʢʠ ʚ ʤʝʞʘʭ 10 ʙʘʣʽʚ, ʷʢʽ ʧʦʪʽʤ ʧʽʜʩʫʤʦʚʫʚʘʣʠʩʷ ʜʣʷ ʫʩʽʭ 10-ʠ ʢʘʪʝʛʦʨʽʡ ʦʢʨʽʤ 

ʜʚʦʭ ʧʨʠʙʝʨʝʞʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʫʩʽʭ ʨʝʛʽʦʥʽʚ ʦʢʨʽʤ ʧʨʠʙʝʨʝʞʥʦʛʦ ʜʣʷ  

10-ʠ ʢʘʪʝʛʦʨʽʡ ʟʘʛʨʦʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 100%, ʘ ʜʣʷ 

ʧʨʠʙʝʨʝʞʥʠʭ ʚʦʥʘ ʪʘʢʦʞ ʙʫʜʝ 100% ʟʘ ʨʘʭʫʥʦʢ ʦʙôʻʜʥʘʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʘʛʨʦʟʠ ʩʝʨʝʜ ʧʘʨʠ ʯʠʥʥʠʢʽʚ ʚʽʪʨʫ (ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʽ ʧʦʨʠʚʠ) ʽ ʧʘʨʠ 

ʧʨʠʙʝʨʝʞʥʠʭ ʯʠʥʥʠʢʽʚ (ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʤʦʨʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʚʠʩʦʪʠ 

ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ). ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʪʨʠʤʘʥʠʡ 

ʨʽʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʟʘʛʨʦʟʠ ʟʘ ʙʘʣʘʤʠ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʥʘ ʩʪʦʚʧʯʠʢʘʭ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʢʦʣʴʦʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʘʪʝʛʦʨʽʾ; 

2,5 ʚʽʜʧʦʚʽʜʘʻ ʥʝʟʥʘʯʥʽʡ ʟʘʛʨʦʟʽ; 5 - ʮʝ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ; 7.5 ʽ 10 ï ʚʠʩʦʢʠʡ ʽ 

ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʥʽ ʟʘʛʨʦʟʠ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 2.10 ï 2.17). 

ɼʣʷ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʣʠʚ ʽ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ (10 ʙʘʣʽʚ ʥʘ ʨʠʩ. 2. 10). ʊʘʢʦʞ ʜʣʷ ʩʮʝʥʘʨʽʶ 

RCP 4.5 ʜʫʞʝ ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ, ʭʦʯʘ 

ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʦʥʘ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʩʪʨʽʤʢʽʰʝ 

ʧʦʪʝʧʣʽʥʥʷ ʽ ʚʩʝ ʤʝʥʰʝ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ 

ʟʘʛʨʦʟʠ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ ʚʠʩʦʢʦʾ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʾ ʥʘʜʘʣʽ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. 

ɿʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʧʝʢʠ ʜʫʞʝ ʚʠʩʦʢʘ ʣʠʰʝ ʥʘ 

ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʚ ʧʦʧʝʨʝʜʥʽ ʧʝʨʽʦʜʠ ʚʦʥʘ ʚʠʩʦʢʘ, ʘ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 4.5 ʣʠʰʝ ʩʝʨʝʜʥʷ. ʊʘʢʦʞ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟʘʛʨʦʟʘ ʩʝʨʝʜʥʷ ʽ  

ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ, ʣʠʰʝ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʦʪʨʠʤʘʥʦ 

ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ. ʇʦʩʫʭʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʘʣʝ ʚ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʣʠʰʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ 

ʟʤʽʥʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʦʪʨʠʤʘʥʦ ʜʣʷ ʚʩʽʭ ʧʝʨʽʦʜʽʚ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʘ ʜʣʷ RCP 4.5 

ʪʽʣʴʢʠ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ. 
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ʈʠʩʫʥʦʢ 2.10. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ ɿʘʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 1991ï2010 

ʅʘʪʦʤʽʩʪʴ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ ʦʪʨʠʤʘʥʦ ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʥʘ 

ʢʽʥʝʮʴ ʽ ʚʠʩʦʢʫ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, 

ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ. ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ 

ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʦʪʨʠʤʘʥʦ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʧʦʨʠʚʽʚ ʽ ʜʣʷ ʧʦʤʽʨʥʦʛʦ ʩʮʝʥʘʨʽʶ 

ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɿʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʩʪʘʻ ʥʠʟʴʢʦʶ 

ʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʜʣʷ ʧʦʤʽʨʥʦʛʦ ʩʮʝʥʘʨʽʶ ʽ ʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʦʶ ʜʣʷ ʫʩʽʭ 

ʧʝʨʽʦʜʽʚ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʜʣʷ ʷʢʦʛʦ ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ 

ʚʽʪʨʫ ʚʞʝ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʩʪʦʣʽʪʪʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʟʤʽʥʠ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʫ ʟʘʭʽʜʥʦʤʫ 
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ʨʝʛʽʦʥʽ ʩʢʣʘʜʘʻ ʚʽʜ 50 ʜʦ 72,5% ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪʦʨʽʯʯʷ. ʇʨʠ ʮʴʦʤʫ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʦʜʥʘʢʦʚʘ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʽ ʩʢʣʘʜʘʻ 55%, ʘʣʝ ʥʘʜʘʣʽ 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ 50% ʽ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʥʦʚʫ ʩʷʛʘʻ 55% ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5, ʘʣʝ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

RCP 8.5 ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʦ 65% ʽ ʜʦ 72,5% ʥʘ ʢʽʥʝʮʴ. 

 

ʈʠʩʫʥʦʢ 2.11. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ 

ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 

1991ï2010 

ɼʣʷ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʩʭʦʞʽ ʽʟ ʟʘʭʽʜʥʠʤ ʦʮʽʥʢʠ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʟʘʛʨʦʟ ʚʽʜ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. ʊʘʢ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ 

ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʦʪʨʠʤʘʥʦ ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ (10 ʙʘʣʽʚ ʥʘ ʨʠʩ. 2.11). 
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ʊʘʢʦʞ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʫʞʝ ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ 

ʧʦʥʘʜ 10 ʤʤ, ʭʦʯʘ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʩʪʨʽʤʢʽʰʝ ʧʦʪʝʧʣʽʥʥʷ ʽ ʚʩʝ ʤʝʥʰʝ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟʠ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ 

ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ ʚʠʩʦʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʜʣʷ ʩʮʝʥʘʨʽʾʚ  ʧʦʤʽʨʥʦʾ ʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦ  ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʜʫʞʝ ʚʠʩʦʢʦʾ ʜʦ ʢʽʥʮʷ 

ʩʪʦʨʽʯʯʷ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ɿʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʧʝʢʠ 

ʜʫʞʝ ʚʠʩʦʢʘ ʣʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʚ ʧʦʧʝʨʝʜʥʽ ʧʝʨʽʦʜʠ ʚʦʥʘ 

ʚʠʩʦʢʘ, ʘ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʣʠʰʝ ʩʝʨʝʜʥʷ ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ. ʊʘʢʦʞ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʟʘʛʨʦʟʘ ʩʝʨʝʜʥʷ ʽ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ, ʣʠʰʝ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʘʥʘʣʦʛʽʯʥʦ 

ʜʦ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ.  

ʇʦʩʫʭʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʽ ʚ 

ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʟʨʦʩʪʘʻ ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʣʷ ʧʦʪʦʯʥʦʛʦ, 

ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʩʝʨʝʜʠʥʫ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ. 

ʅʘʪʦʤʽʩʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ ʦʪʨʠʤʘʥʦ 

ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʥʘ ʢʽʥʝʮʴ ʽ ʚʠʩʦʢʫ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʛʨʦʟʠ ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ 

ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ. ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʫ ʮʽʣʦʤʫ ʤʝʥʰʽ ʨʽʚʥʽ 

ʟʘʛʨʦʟʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʭʽʜʥʠʤ. ʊʘʢ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ.  

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 

ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʽ ʥʘ ʢʽʥʝʮʴ ʜʦʜʘʻʪʴʩʷ ʪʘʢʦʞ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʟʤʽʥʠ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ 

ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʫ ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ ʤʘʻ ʙʽʣʴʰʠʡ ʨʦʟʢʠʜ ʟʥʘʯʝʥʴ, ʥʽʞ 

ʫ ʟʘʭʽʜʥʦʤʫ, ʽ ʩʢʣʘʜʘʻ ʚʽʜ 45% ʜʦ 75% ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪʦʨʽʯʯʷ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʤʝʥʰʘ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 (45%) ʽ 

ʙʽʣʴʰʘ (47,5%) ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5. ɸʣʝ ʥʘʜʘʣʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ ʚʞʝ ʽʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʩʫʤʘʨʥʫ ʟʘʛʨʦʟʫ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5: 50% ʥʘ ʩʝʨʝʜʠʥʫ ʽ 60% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ 

ʧʨʦʪʠ 62,5% ʽ 75% ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩʫʥʦʢ 2.12. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 

1991ï2010 

ɼʣʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʫ ʮʽʣʦʤʫ ʦʪʨʠʤʘʥʦ ʩʭʦʞʽ ʦʮʽʥʢʠ ʽʟ ʟʘʭʽʜʥʠʤ ʪʘ 

ʧʽʚʥʽʯʥʠʤ ʨʝʛʽʦʥʘʤʠ, ʘʣʝ ʟ ʧʦʩʠʣʝʥʥʷʤ ʟʘʛʨʦʟ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ 

ʟʚʦʣʦʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʪʘʢ ʩʘʤʦ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ (10 ʙʘʣʽʚ ʥʘ ʨʠʩ. 2.12). ʈʘʟʦʤ ʽʟ 

ʪʠʤ ʚ ʮʝʥʪʨʽ ʦʪʨʠʤʘʥʦ  ʜʝʱʦ ʤʝʥʰʽ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 
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10 ʤʤ, ʭʦʯʘ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʫʞʝ ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 

ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʨʽʚʥʷ ʟʘʛʨʦʟʠ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʪʘ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʟʘ 

ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5. ɸʣʝ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʟʘʛʨʦʟʘ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʾ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʩʪʨʽʤʢʽʰʝ ʧʦʪʝʧʣʽʥʥʷ 

ʽ ʚʩʝ ʤʝʥʰʝ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟʠ 

ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ  ʩʝʨʝʜʥʴʦʾ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʜʫʞʝ ʚʠʩʦʢʦʾ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ 

ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʪʘ ʩʝʨʝʜʥʴʦʾ ʽ ʚʠʩʦʢʦʾ ʜʣʷ RCP 4.5 ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʭʽʜʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʽʚ, ʜʣʷ ʮʝʥʪʨʫ ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʩʪʦʨʽʯʯʷ ʜʣʷ RCP 4.5. ʊʘʢʦʞ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʘʣʝ ʟ ʩʝʨʝʜʠʥʠ 

ʩʪʦʨʽʯʯʷ ʦʪʨʠʤʘʥʦ ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʢʘʟʘʥʠʭ ʨʝʛʽʦʥʽʚ. ʇʦʩʫʭʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, 

ʽ ʚ ʮʝʥʪʨʽ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʟʨʦʩʪʘʻ ʚʽʜ ʚʠʩʦʢʦʛʦ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʘ 

ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ. 

ʉʭʦʞʠʡ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʽ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʨʦʟʧʦʜʽʣ ʟʘʛʨʦʟ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ 

ʧʦʛʦʜʠ ʦʪʨʠʤʘʥʦ ʽ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ. ʊʘʢ ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʥʘ ʢʽʥʝʮʴ, ʚʠʩʦʢʫ ʥʘ 

ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽ ʥʠʟʴʢʫ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʘʜʘʣʽ ʩʝʨʝʜʥʽʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘ ʩʝʨʝʜʠʥʫ 

ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʚʽʜʧʦʚʽʜʥʦ.  

ɿʘʛʨʦʟʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʧʝʢʠ ʜʫʞʝ ʚʠʩʦʢʽ ʣʠʰʝ 

ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʚ ʧʦʧʝʨʝʜʥʽ ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ 

ʩʧʝʢʠ ʚʠʩʦʢʘ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʘ ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘʛʨʦʟʘ 

ʩʝʨʝʜʥʷ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʽ ʜʣʷ RCP 8.5 ʣʠʰʝ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ.  ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʧʨʦʤʽʞʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟʠ 

ʤʽʞ ʟʘʭʽʜʥʠʤ ʽ ʧʽʚʥʽʯʥʠʤ. ʊʘʢ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ, ʘʣʝ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 

ʪʘʢʦʞ ʜʦʜʘʻʪʴʩʷ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʅʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʽ 

ʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʜʦʜʘʻʪʴʩʷ ʪʘʢʦʞ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʟʤʽʥʠ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʯʠʥʥʠʢʽʚ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ  ʨʝʛʽʦʥʽ ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 80% ʩʝʨʝʜ 

ʫʩʽʭ ʨʝʛʽʦʥʽʚ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʨʠʙʝʨʝʞʥʦʛʦ, ʜʝ ʜʦ ʟʘʛʨʦʟ ʜʝʩʷʪʠ ʢʘʪʝʛʦʨʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦ ʩʫʤʘʨʥʦʾ ʟʘʛʨʦʟʠ ʜʦʜʘʶʪʴʩʷ ʱʝ ʧʨʠʙʝʨʝʞʥʽ ʯʠʥʥʠʢʠ.  

ʋ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʩʫʤʘʨʥʘ ʟʘʛʨʦʟʘ ʦʜʥʘʢʦʚʘ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʘʣʝ ʟʥʘʯʝʥʥʷ ʚʠʱʝ - 57.5%, ʽ ʪʘʢ ʩʘʤʦ ʜʦ 
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ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 55% ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʛʨʦʟʠ ʚʽʜ ʯʠʥʥʠʢʽʚ ʢʘʪʝʛʦʨʽʾ ʚʽʪʝʨ. ɸʣʝ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 

ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʽ ʚʞʝ ʽʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʩʫʤʘʨʥʫ ʟʘʛʨʦʟʫ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ (60%) ʧʨʦʪʠ 

70% ʽ 80% ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ 

ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 2.13. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ ʉʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 1991ï2010 

ɼʣʷ ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘʛʨʦʟ ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʨʝʛʽʦʥʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ 
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ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʦʪʨʠʤʘʥʦ ʥʘʡʥʠʞʯʝ ʧʨʦʩʫʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ (47,5%) ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ, ʪʦʜʽ ʷʢ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟʠ ʫ ʮʝʡ ʧʝʨʽʦʜ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʽ ʩʢʣʘʜʘʻ 55% (ʨʠʩ. 2.13). ʎʝ ʟʥʘʯʝʥʥʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʩʝʨʝʜʠʥʠ 

ʩʪʦʨʽʯʯʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʜʦ 62,5% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ. ʗʢ ʽ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ 

ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʧʨʦʜʦʚʞ ʩʪʦʣʽʪʪʷ: 57,5% ʥʘ ʩʝʨʝʜʠʥʫ ʽ 75% ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ, 

ʢʦʣʠ 6 ʽʟ 10 ʟʘʛʨʦʟ ʥʘ ʨʽʚʥʽ ʜʫʞʝ ʚʠʩʦʢʠʡ, ʜʚʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʦʧʘʜʽʚ ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ, ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʘ ʱʝ ʜʚʽ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʡʦʛʦ ʧʦʨʠʚʽʚ, ʚʽʜʩʫʪʥʽ.  

ʋ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ 

ʩʧʝʢʠ ʜʫʞʝ ʚʠʩʦʢʘ ʣʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʚ ʧʦʧʝʨʝʜʥʽ 

ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʢʠ ʚʠʩʦʢʘ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʘ ʜʣʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘʛʨʦʟʘ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʣʠʰʝ ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʟʘʛʘʣʴʥʫ ʟʘʛʨʦʟʫ ʫ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʥʦʩʷʪʴ ʯʠʥʥʠʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ 

ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʇʨʠ ʮʴʦʤʫ ʪʘʢ ʩʘʤʦ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ 

ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʘ ʽ ʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʜʣʷ 

RCP 8.5 ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ 

ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ.  

ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘ ʩʭʦʜʽ ʦʪʨʠʤʘʥʦ ʪʘʢʦʞ ʜʫʞʝ ʚʠʩʦʢʫ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ RCP 

4.5 ʽ ʚʠʩʦʢʽ ʨʽʚʥʽ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ ʚ ʽʥʰʽ 

ʧʝʨʽʦʜʠ. ɯ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ 

ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ɸʣʝ ʨʘʟʦʤ ʽʟ ʪʠʤ 

ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʦʪʨʠʤʘʥʦ ʥʘʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟʠ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ 

ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ ʥʠʟʴʢʦʛʦ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʩʝʨʝʜʠʥʫ ʽ 

ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ. ɿʘʛʨʦʟʘ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ 

ʧʝʨʽʦʜʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʭʽʜʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʽʚ, ʥʘ ʩʭʦʜʽ ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʫ ʮʝʥʪʨʽ 

ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ ʥʘ ʧʦʯʘʪʢʫ ʽ ʫ ʢʽʥʮʽ ʩʪʦʨʽʯʯʷ 

ʽ ʩʝʨʝʜʥʽʡ ʥʘ ʩʝʨʝʜʠʥʫ ʜʣʷ RCP 4.5. ʅʘʪʦʤʽʩʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʦʪʨʠʤʘʥʦ ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʥʘ ʢʽʥʝʮʴ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5. ʇʦʩʫʭʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, 

ʽ ʥʘ ʩʭʦʜʽ  ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʟʨʦʩʪʘʻ ʩʭʦʞʝ ʜʦ ʮʝʥʪʨʫ ʚʽʜ ʚʠʩʦʢʦʛʦ 

(ʩʝʨʝʜʥʴʦʛʦ ʟʘ RCP 8.5) ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ.  

ɸʥʘʣʦʛʽʯʥʠʡ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʨʦʟʧʦʜʽʣ ʟʘʛʨʦʟ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ 

ʧʦʛʦʜʠ ʦʪʨʠʤʘʥʦ ʽ ʥʘ ʩʭʦʜʽ. ʊʘʢ ʜʫʞʝ ʚʠʩʦʢʫ ʟʘʛʨʦʟʫ ʥʘ ʢʽʥʝʮʴ, ʚʠʩʦʢʫ ʥʘ ʩʝʨʝʜʠʥʫ 

ʩʪʦʨʽʯʯʷ ʽ ʥʠʟʴʢʫ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 
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RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʛʨʦʟʠ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʥʘʜʘʣʽ ʩʝʨʝʜʥʽʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʨʫ ʜʣʷ ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʣʠʰʝ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 4.5, ʘ ʜʣʷ ʽʥʰʠʭ ʧʝʨʽʦʜʽʚ ʪʘ ʩʮʝʥʘʨʽʶ ʟʘʛʨʦʟʠ ʚʽʜʩʫʪʥʽ. 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ, ʇʽʚʜʝʥʥʠʡ ʨʝʛʽʦʥ ʤʘʻ ʥʘʡʚʠʱʽ ʩʫʤʘʨʥʽ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʘʛʨʦʟʠ, ʧʨʠ ʮʴʦʤʫ ʷʢ ʥʘ ʩʭʦʜʽ ʽ ʧʽʚʥʦʯʽ (ʘ ʪʘʢʦʞ ʥʘʩʪʫʧʥʠʭ ʨʝʛʽʦʥʘʭ) ʩʘʤʝ  ʜʣʷ 

ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʦʪʨʠʤʘʥʦ ʥʘʡʥʠʞʯʝ ʧʨʦʩʫʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

(55%) ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ, ʪʦʜʽ ʷʢ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟʠ ʫ 

ʮʝʡ ʧʝʨʽʦʜ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʽ ʩʢʣʘʜʘʻ 62,5% (ʨʠʩ. 2.14).  

 

ʈʠʩʫʥʦʢ 2.14. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ ʇʽʚʜʝʥʥʦʛʦ 

ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ.  

ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 1991ï2010 
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ʎʝ ʟʥʘʯʝʥʥʷ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 60% ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʜʦ 

65% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʗʢ ʽ ʚ ʽʥʰʠʭ 

ʨʝʛʽʦʥʘʭ, ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 

ʦʩʦʙʣʠʚʦ ʜʦ ʩʝʨʝʜʠʥʠ  ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ 70%, ʽ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʩʷʛʘʻ 

77,5%, ʢʦʣʠ 6 ʽʟ 10 ʟʘʛʨʦʟ ʥʘ ʨʽʚʥʽ ʜʫʞʝ ʚʠʩʦʢʠʡ, ʘ ʽʥʰʽ ʥʘ ʜʝʱʦ ʥʠʞʯʦʤʫ: ʜʚʽ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʩʥʽʛʦʧʘʜʽʚ (ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ) ʽ ʟʤʝʥʰʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʩʝʨʝʜʥʽʡ), ʽ ʱʝ ʜʚʽ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʡʦʛʦ ʧʦʨʠʚʽʚ. 

ʋ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʜʚʽ ʟʘʛʨʦʟʠ  ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʜʫʞʝ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ (10 ʙʘʣʽʚ ʥʘ ʨʠʩ. 2.14): ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ, ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭ. ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʜʚʦʭ ʟʘʛʨʦʟ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʢʘʩʢʘʜʥʽ ʨʠʟʠʢʠ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʪʘʢʠʭ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʷʢ ʩʽʣʴʩʴʢʝ ʪʘ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʙʫʜʽʚʣʽ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʪʦʱʦ.  

ɿʘʛʨʦʟʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʧʝʢʠ ʩʭʦʞʽ ʜʦ 

ʦʪʨʠʤʘʥʠʭ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ ʽ ʜʫʞʝ ʚʠʩʦʢʽ ʣʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5. ɺ ʧʦʧʝʨʝʜʥʽ ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʢʠ ʚʠʩʦʢʘ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ, ʘ ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘʛʨʦʟʘ ʩʝʨʝʜʥʷ ʜʣʷ ʩʮʝʥʘʨʽʶ 

RCP 4.5 ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʽ ʜʣʷ RCP 8.5 ʣʠʰʝ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʜʦ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʫ ʟʘʛʨʦʟʫ ʚ ʧʽʚʜʝʥʥʦʤʫ 

ʨʝʛʽʦʥʽ ʚʥʦʩʷʪʴ ʯʠʥʥʠʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘ ʧʽʚʜʥʽ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʣʷ RCP 4.5 ʦʪʨʠʤʘʥʦ ʪʘʢʦʞ 

ʜʫʞʝ ʚʠʩʦʢʠʡ  ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ ʽ ʚʠʩʦʢʽ 

ʟʘʛʨʦʟʠ ʚ ʽʥʰʽ ʧʝʨʽʦʜʠ. ɯ ʩʭʦʞʝ ʜʦ ʽʥʰʠʭ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʽʚ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʘ ʥʘ ʢʽʥʝʮʴ ʩʪʘʻ ʩʝʨʝʜʥʴʦʶ ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɸʣʝ ʨʘʟʦʤ ʽʟ ʪʠʤ ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʦʪʨʠʤʘʥʦ ʥʘʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟʠ ʟʤʝʥʰʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ ʥʠʟʴʢʦʛʦ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ. ɿʘʛʨʦʟʘ ʟʤʝʥʰʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʚʧʨʦʜʦʚʞ 

ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʧʝʨʽʦʜʽʚ ʷʢ ʽ ʥʘ ʩʭʦʜʽ. ʆʪʨʠʤʘʥʘ ʜʫʞʝ ʚʠʩʦʢʘ ʟʘʛʨʦʟʘ ʚʽʜ ʧʦʩʫʭʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʥʝ ʪʽʣʴʢʠ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʘʣʝ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ɯ ʥʘ ʧʽʚʜʥʽ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʪʘʢʦʞ ʜʫʞʝ 

ʚʠʩʦʢʠʡ ʜʣʷ ʜʚʦʭ ʧʝʨʽʦʜʽʚ ʽʟ ʪʨʴʦʭ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʃʠʰʝ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʚʽʥ 

ʚʠʩʦʢʠʡ ʜʣʷ RCP 8.5 ʽ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʩʝʨʝʜʥʽʡ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5.  

ʇʦʩʫʭʠ ʽ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʧʽʚʜʥʽ ʚʦʯʝʚʠʜʴ ʩʧʨʠʷʶʪʴ 

ʟʙʽʣʴʰʝʥʥʶ ʟʘʛʨʦʟ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚʽʜ ʥʠʟʴʢʦʾ ʫ 
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ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʦ ʚʠʩʦʢʦʾ ʽ ʜʫʞʝ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʜʝʱʦ ʥʠʞʯʽ ʟʘʛʨʦʟʠ: ʩʝʨʝʜʥʽʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘ 

ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʨʫ 

ʦʪʨʠʤʘʥʦ ʭʦʯʘ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ, ʘʣʝ ʤʘʡʞʝ ʫ ʚʩʽ ʧʝʨʽʦʜʠ ʽ ʜʣʷ ʦʙʦʭ ʯʠʥʥʠʢʽʚ, 

ʢʦʣʠ ʫ ʩʫʤʽ ʚʦʥʠ ʚʥʦʩʷʪʴ ʜʦ 5% ʫ ʟʘʛʘʣʴʥʫ ʟʘʛʨʦʟʫ ʫ ʨʝʛʽʦʥʽ. ɺʦʯʝʚʠʜʴ, ʥʘʷʚʥʽʩʪʴ 

ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʤʦʨʽʚ, 

ʜʝ ʮʽ ʚʽʪʨʠ ʩʪʘʶʪʴ ʩʠʣʴʥʽʰʠʤʠ ʽʟ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. ʃʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘʛʨʦʟʠ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜʩʫʪʥʽ. 

 
ʈʠʩʫʥʦʢ 2.15. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ 

ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ.  

ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 1991ï2010 

ʋ ʮʽʣʦʤʫ ʜʣʷ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ (ʨʠʩ. 2.15) ʫ ʚʩʽ ʧʝʨʽʦʜʠ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ. ɿʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʧʦʤʽʨʥʠʤʠ 
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ʩʥʽʛʦʧʘʜʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʣʘʚʠʥʠ ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʷʚʠʱʘ ʫ ʛʦʨʘʭ, 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʜʫʞʝ ʚʠʩʦʢʦʾ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʦ ʚʠʩʦʢʦʾ ʥʘ 

ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽʟ ʧʦʜʘʣʴʰʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʦʚʫ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘ 

RCP 4.5, ʽ ʜʣʷ RCP 8.5 ʟʘʛʨʦʟʘ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʾ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʟʥʘʯʥʝ ʧʦʪʝʧʣʽʥʥʷ ʟʘ 

ʮʠʤ ʩʮʝʥʘʨʽʻʤ, ʷʢʝ ʩʷʛʘʻ ʨʽʚʥʷ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʊʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʟʨʦʩʪʘʻ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʚʧʣʠʚʦʤ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʩʧʝʢʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʟʘʛʨʦʟʘ ʷʢʠʭ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʩʧʝʢʠ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5.  

 

ʈʠʩʫʥʦʢ 2.16. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ 

ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 
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ʍʦʯʘ ʟʘʛʨʦʟʘ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʦʨʘʭ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʥʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ, ʚʽʜʩʫʪʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽ ʤʘʻ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ RCP 8.5, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ ʽ ʩʮʝʥʘʨʽʾʚ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʪʦʯʥʦʛʦ ʧʝʨʽʦʜʫ ʟ 

ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʘʛʨʦʟʠ ʜʣʷ RCP 4.5. ɿʙʽʣʴʰʝʥʥʶ ʧʦʩʫʰʣʠʚʦʩʪʽ ʷʢ ʽ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʩʪʽ ʤʦʞʫ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʷʢʝ ʤʘʻ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʥʘ ʧʦʯʘʪʦʢ ʽ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʜʦ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʥʘ 

ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ RCP 4.5. ɼʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʭʘʨʘʢʪʝʨʥʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʨʦʟʠ 

ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʚʽʜ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʦ ʚʠʩʦʢʦʛʦ ʥʘ ʡʦʛʦ ʢʽʥʝʮʴ, 

ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʮʽʣʦʤʫ ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʦʨʘʭ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʚʞʝ ʨʦʟʛʣʷʥʫʪʠʭ ʨʝʛʽʦʥʽʚ ʥʘʡʥʠʞʯʝ ʧʨʦʩʫʤʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʛʨʦʟʠ (40%) ʦʪʨʠʤʘʥʦ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ 

ʫ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ (ʨʠʩ.2. 16). ʎʝ ʟʥʘʯʝʥʥʷ ʥʘʡʥʠʞʯʝ ʩʝʨʝʜ ʫʩʽʭ ʨʝʛʽʦʥʽʚ, ʧʝʨʽʦʜʽʚ 

ʪʘ ʩʮʝʥʘʨʽʾʚ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʫʞʝ ʚʠʩʦʢʦʾ ʟʘʛʨʦʟʠ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ 

ʪʘ ʟ ʩʝʨʝʜʥʽʭ ʨʽʚʥʽʚ ʟʘʛʨʦʟ ʜʣʷ 6 ʢʘʪʝʛʦʨʽʡ: ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʽ ʩʧʝʢʠ, ʧʦʩʫʭ ʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ ʪʘ ʦʙʦʭ ʯʠʥʥʠʢʽʚ ʪʠʧʫ ʩʥʽʛ.  

ʋ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ ʟʘʛʨʦʟʘ 

ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʩʝʨʝʜʥʽ ʟʘʛʨʦʟʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʽ ʩʧʝʢʠ, ʧʦʩʫʭ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟôʷʚʣʷʻʪʴʩʷ 

ʩʝʨʝʜʥʷ ʟʘʛʨʦʟʘ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʽ ʥʠʟʴʢʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ, ʘ ʨʽʟʥʠʮʷ 

ʩʮʝʥʘʨʽʾʚ ʧʦʣʷʛʘʻ ʫ ʚʠʩʦʢʽʡ ʟʘʛʨʦʟʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʤʽʨʥʠʭ ʩʥʽʛʦʧʘʜʽʚ ʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʘʛʨʦʟʠ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ 

ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʮʠʤ ʢʘʪʝʛʦʨʽʷʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʡ ʪʘ 

ʥʠʟʴʢʠʡ ʨʽʚʥʽ ʟʘʛʨʦʟ. ʗʢ ʽ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʻ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʦʩʦʙʣʠʚʦ ʜʦ ʩʝʨʝʜʠʥʠ  ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʦʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 65% ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʩʝʨʝʜʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʯʠʥʥʠʢʽʚ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʝʨʽʦʜʽ ʟʨʦʩʪʘʶʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʘ ʜʣʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʤʽʨʥʠʭ 

ʩʥʽʛʦʧʘʜʽʚ.  

ɼʣʷ ʇʨʠʙʝʨʝʞʥʦʛʦ ʨʝʛʽʦʥʫ (ʨʠʩ. 2.17) ʟʘʛʨʦʟʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʧʝʢʠ ʙʽʣʴʰʽ ʟʘ ʦʪʨʠʤʘʥʽ ʫ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʦʩʢʽʣʴʢʠ ʜʫʞʝ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʦʪʨʠʤʘʥʽ ʥʝ ʣʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʘʣʝ ʡ ʩʧʝʢʘ 

ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʟʘʛʨʦʟʫ ʫ ʮʝʡ ʧʝʨʽʦʜ ʽ ʟʘ ʽʥʰʠʤ ʩʮʝʥʘʨʽʻʤ ʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ.  
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ʈʠʩʫʥʦʢ 2.17. ï ʄʘʢʩʠʤʘʣʴʥʽ ʧʦ ʢʘʪʝʛʦʨʽʷʭ ʪʘ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʜʣʷ 

ʇʨʠʙʝʨʝʞʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʽ ʧʝʨʽʦʜʘʤʠ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ 

1991ï2010 

ɺ ʽʥʰʽ ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʢʠ ʚʠʩʦʢʘ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ.  

ʏʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘʛʨʦʟʘ ʩʝʨʝʜʥʷ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 

ʽ ʚʠʩʦʢʘ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʟʘʣʠʰʘʶʯʠʩʴ ʚʠʩʦʢʦʶ ʟʘ RCP 4.5 

ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʾ ʜʣʷ RCP 8.5 ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʩʫʤʘʨʥʫ ʟʘʛʨʦʟʫ ʚ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ʚʥʦʩʷʪʴ ʯʠʥʥʠʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ 

ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʘ ʩʘʤʝ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ 

ʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʊʘʢ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʦʪʨʠʤʘʥʦ ʥʘʨʦʩʪʘʥʥʷ ʟʘʛʨʦʟʠ 

ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʚʽʜ ʥʠʟʴʢʦʛʦ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 

ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ. ɿʘʛʨʦʟʘ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʦ ʢʽʥʮʷ 

ʩʪʦʨʽʯʯʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5, ʘ ʟʘ ʩʮʝʥʘʨʽʻʤ 
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RCP 8.5 ʩʷʛʘʻ ʜʫʞʝ ʚʠʩʦʢʦʛʦ. ʇʦʩʫʭʠ ʽ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 

ʧʨʠʙʝʨʝʞʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚʦʯʝʚʠʜʴ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʟʘʛʨʦʟ ʚʽʜ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚʽʜ ʥʠʟʴʢʦʾ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ ʜʦ ʚʠʩʦʢʦʾ ʽ ʜʫʞʝ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ 

ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 

ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘ ʫʟʙʝʨʝʞʞʷʭ 

ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʽ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ ʥʘ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ, ʘʣʝ ʥʠʟʴʢʠʡ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʜʣʷ RCP 8.5 

ʯʝʨʝʟ ʚʦʯʝʚʠʜʴ ʟʥʘʯʥʝ ʧʦʪʝʧʣʽʥʥʷ. ɿʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʟʘʛʨʦʟʘ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ 

ʯʠʥʥʠʢʘ ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽ ʩʝʨʝʜʥʽʡ ʚ ʽʥʰʽ ʜʚʘ ʧʝʨʽʦʜʠ.  

ɼʣʷ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʦʪʨʠʤʘʥʽ ʥʘʡʙʽʣʴʰʽ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʨʫ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʦʪʨʠʤʘʥʦ ʥʘ ʩʝʨʝʜʠʥʫ, ʩʝʨʝʜʥʽʡ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʽ ʥʠʟʴʢʠʡ 

ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5. ɿʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 

ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽ ʧʦʨʠʚʽʚ ʪʘʢʦʞ ʚʠʩʦʢʘ, ʘʣʝ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 

ʥʠʟʴʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʟʥʠʢʘʻ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ. ʋ ʚʩʽ ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʤʦʨʷ ʤʘʢʩʠʤʘʣʴʥʘ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ.  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

3. ʆʎɯʅʂɸ ɺʈɸɿʃʀɺʆʉʊɯ ɼʆ ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɻɸʃʋɿɯ 

ʈʆʉʃʀʅʅʀʎʊɺɸ 

3.1. ʏʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʏʂɺ 

ʏʫʪʣʠʚʽʩʪʴ ï ʮʝ ʩʪʫʧʽʥʴ, ʜʦ ʷʢʦʛʦ ʩʠʩʪʝʤʘ ʘʙʦ ʦʙôʻʢʪ ʟʘʟʥʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʯʠ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʽ ʚʦʥʘ ʅɽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ʋ ʩʚʦʾʭ ʦʮʽʥʢʘʭ ʤʠ ʚʠʟʥʘʯʘʣʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ.  

ʊʦʤʫ ʧʦʨʷʜ ʽʟ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ (ʏʂɺ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʩʘʤʝ ʥʝʛʘʪʠʚʥʦʤʫ, ʚʢʘʟʫʶʪʴʩʷ ʥʘʧʨʷʤʠ ʟʤʽʥ, ʘ ʩʘʤʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʟʥʘʯʝʥʥʷʤ ʩʪʨʽʣʢʘʤʠ ʚʚʝʨʭ ʽ ʚʥʠʟ 

(ʪʘʙʣ. 3.1). ʅʘʧʨʠʢʣʘʜ, ʥʝʛʘʪʠʚʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʷʢ ʜʣʷ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʪʘʢ ʽ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʊʦʤʫ ʧʦʜʦʚʞʝʥʥʷ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ 

ʨʦʩʣʠʥ ʫ ʟʚôʷʟʢʫ ʽʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ ʥʝ ʯʠʥʠʪʠʤʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʮʽ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1, ʦʯʽʢʫʚʘʥʦ ʥʘʡʙʽʣʴʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʧʦʩʫʭ (1,3). ʋ ʮʽʡ ʞʝ ʢʘʪʝʛʦʨʽʾ ʏʂɺ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʦʩʫʰʣʠʚʽʩʪʴ, ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʜʫʞʝ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ ʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ 1 ʽ 5 ʜʽʙ (0,6, 0,5 

ʽ 0,4 ʚʽʜʧʦʚʽʜʥʦ). ʈʦʩʣʠʥʥʠʮʪʚʦ ʟʥʘʯʥʦ ʯʫʪʣʠʚʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ 

ʢʚʽʪʥʽ ʪʘ ʣʠʧʥʽ (ʧʦ 0,5), ʤʝʥʰʝ ʫ ʞʦʚʪʥʽ, ʩʽʯʥʽ ʽ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ (0,3, 0,2 ʽ 0,1 

ʚʽʜʧʦʚʽʜʥʦ). ɼʦʩʠʪʴ ʚʠʩʦʢʘ ʪʘʢʦʞ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʶ ʧʦʛʦʜʦʶ (0,3). 

ɺ ʢʘʪʝʛʦʨʽʾ ʩʧʝʢʘ ʪʘ ʭʦʣʦʜ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʩʝʢʪʦʨʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʙʦʚʦʾ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʣʽʪʢʫ  

(ʧʦ 0,6), ʪʨʦʧʽʯʥʠʭ ʥʦʯʝʡ ʽ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʣʠʧʥʷ (ʧʦ 0,4), ʘʣʝ ʪʘʢʦʞ 

ʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʤʦʨʦʟʘʤʠ ʪʘ ʤʦʨʦʟʥʠʭ ʜʥʽʚ (0,5 ʽ 0,4 ʚʽʜʧʦʚʽʜʥʦ).  

ʄʝʥʰʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʫʞʝ 

ʭʦʣʦʜʥʠʭ ʜʥʽʚ (ʧʦ 0,3). ʋ ʮʽʡ ʢʘʪʝʛʦʨʽʾ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʢʚʽʪʥʽ 0,2, ʘ ʟʤʽʥʘ ʨʝʰʪʠ ʏʂɺ ʧʦ 0,1. 

ʉʝʨʝʜ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʪʘʢʦʞ ʜʦʩʠʪʴ ʚʠʩʦʢʘ (ʧʦ 0,4). ɿʤʽʥʘ ʽʥʰʠʭ  

ʏʂɺ ʚ ʢʘʪʝʛʦʨʽʷʭ ʩʥʽʛ, ʚʽʪʝʨ ʪʘ ʧʨʠʙʝʨʝʞʥʽ - ʜʦ 0,2 (ʟʙʽʣʴʰʝʥʥʷ ʩʥʽʛʦʧʘʜʽʚ ʧʦʥʘʜ 

10 ʤʤ/ʜʦʙʫ).



EU4ClimateResilience: ɼʝʢʘʨʙʦʥʽʟʘʮʽʷ ʪʘ ʢʣʽʤʘʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ ʫ ʢʨʘʾʥʘʭ ʉʭʽʜʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʂʠʾʚ, 2025 

ʊʘʙʣʠʮʷ 3.1.ʏʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʽʟ ʘʛʨʝʛʦʚʘʥʠʤʠ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʏʂɺ ʟʘ ʄɻɽɿʂ ʂʘʪʝʛʦʨʽʾ ʏʂɺ ʟʘ ʄɻɽɿʂ ʅʘʟʚʘ ʏʂɺ ʆʜʠʥʠʮʽ 

ʈʦʩʣʠʥʥʠʮʪʚʦ 

ʆʮʽʥʢʘ 

ʉʫʤʘ  

ʟʘ 

ʢʘʪʝʛʦʨʽʻʶ 

ʉʇɽʂɸ ʊɸ 

ʍʆʃʆɼ  

 ʉɽʈɽɼʅʗ 

ʊɽʄʇɽʈɸʊʋʈɸ ʇʆɺɯʊʈʗ 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʨʽʢ ÁC 0,0 

1,1 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʩʽʯʝʥʴ ÁC 0,1 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʢʚʽʪʝʥʴ ÁC 0,2 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʣʠʧʝʥʴ ÁC 0,4 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʞʦʚʪʝʥʴ ÁC 0,1 

 ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ  D/y 0,3 

 ɽʂʉʊʈɽʄɸʃʔʅɸ 

ʉʇɽʂɸ 

 ʉʝʨʝʜʥʷ ʟʘ ʣʽʪʦ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʙʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 
ÁC 0,6 

1,7 

 ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʜʫʞʝ ʩʠʣʴʥʦʶ ʪʘ 

ʝʢʩʪʨʝʤʘʣʴʥʦʶ ʩʧʝʢʦʶ  
ɼ/ʨ 0,6 

 ʊʨʦʧʽʯʥʽ ʥʦʯʽ ɼ/ʨ 0,4 

 ɯʥʜʝʢʩ ɻʫʤʽʜʝʢʩ ʜʣʷ ʩʝʨʝʜʥʽʭ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʣʽʪʢʫ  
ʋ.ʦ. 0,1 

 ɻʨʘʜʫʩʦʜʥʽ ʧʝʨʽʦʜʫ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ  
ɻʨʘʜʫʩʦʜʥʽ/ʨʽʢ 0,0 

 ʍɺʀʃɯ ʍʆʃʆɼʋ 

 ʊʝʤʧʝʨʘʪʫʨʘ ʜʫʞʝ ʭʦʣʦʜʥʠʭ ʜʥʽʚ ʫ ʟʠʤʦʚʽ 

ʤʽʩʷʮʽ 
ÁC 0,3 

0,3 

 ɻʨʘʜʫʩʦʜʥʽ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ɻʨʘʜʫʩʦʜʥʽ/ʨʽʢ 0,0 

 ʄʆʈʆɿʀ 
 ɼʥʽ ʟ ʤʦʨʦʟʦʤ ɼ/ʨ 0,5 

0,9 
 ʄʦʨʦʟʥʽ ʜʥʽ ɼ/ʨ 0,4 

 

 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

 

 

 

ɿɺʆʃʆɾɽʅʅʗ 

ʊɸ 

ʇʆʉʋʐʃʀɺɯʉʊʔ 

 

 

 

ɿɺʆʃʆɾɽʅʅʗ 

ʊɸ 

ʇʆʉʋʐʃʀɺɯʉʊʔ  

 ʋʉɽʈɽɼʅɽʅɯ ʆʇɸɼʀ 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ % 0,1 

1,6 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʩʽʯʝʥʴ % 0,2 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʢʚʽʪʝʥʴ % 0,5 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʣʠʧʝʥʴ % 0,5 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʞʦʚʪʝʥʴ % 0,3 

 ɿʃʀɺʀ ʊɸ ɼʆʑʆɺɯ 

ʇɸɺʆɼʂʀ 

  ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 5 ʜʥʽʚ ʄʤ 0,4 

1,5   ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʜʦʙʫ ʄʤ 0,5 

  ʑʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ % 0,6 

 ʇʆʉʋʍʀ  ʄʘʢʩʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʫʭʠ ʟʘ 20-ʨʽʯʯʷ ɼ/ʨ 1,3 1,3 

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿ 

ʇʆɾɽɾʆʅɽɹɽɿʇɽʏʅʆʖ 

ʇʆɻʆɼʆʖ   

  ɯʥʜʝʢʩ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ > 30 ɼ/ʨ 0,3 0,3 

ʉʅɯɻ 

 ʉʅɯɻʆʇɸɼʀ ʊɸ 

ʉʅɯɻʆɺʀʁ ʇʆʂʈʀɺ 

 ʈʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʄʤ 0,2 

0,6  ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʯʘʩʪʢʦʶ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ  

Ó30% 
ɼ/ʨ 0,4 

 ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟʽ ʩʥʽʛʦʧʘʜʦʤ Ó 10 ʤʤ ʟʘ ʜʦʙʫ  ɼ/ʨ 0,1 0,1 

ɺɯʊɽʈ 
 ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ  ʄ/ʩ 0,1 0,1 

 ʇʦʨʠʚʠ ʚʽʪʨʫ Ó 10.8 ʤ/ʩ (6 ʙʦʬʦʨʪ) ɼ/ʨ 0,4 0,4 

ʇʈʀɹɽʈɽɾʅɯ 
 ɺʽʜʥʦʩʥʠʡ ʨʽʚʝʥʴ ʧʽʜʥʷʪʪʷ ʤʦʨʷ ʄ 0,1 0,1 

 ɽʢʩʪʨʝʤʘʣʴʥʘ ʚʠʩʦʪʘ ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ (ʧʨʠʙʝʨʝʞʥʝ ʧʽʜʪʦʧʣʝʥʥʷ)  ʄ 0,0 0,0 

ʉʫʤʘ 10,0 10,0 

 

 



EU4ClimateResilience: ɼʝʢʘʨʙʦʥʽʟʘʮʽʷ ʪʘ ʢʣʽʤʘʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ ʫ ʢʨʘʾʥʘʭ ʉʭʽʜʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʂʠʾʚ, 2025 

ʅʘʡʙʽʣʴʰʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʘ ʘʛʨʝʛʦʚʘʥʠʤʠ ʦʮʽʥʢʘʤʠ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʩʧʝʢʠ (1,7) ʽ ʜʘʣʽ ʟʘ ʩʧʘʜʘʥʥʷʤ ʟʥʘʯʝʥʴ: ʟʤʝʥʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʠʭ ʦʧʘʜʽʚ (1,6), ʟʙʽʣʴʰʝʥʥʷ ʟʣʠʚ ʪʘ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ (1,5), ʧʦʩʫʭʠ (1,3), 

ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (1,1). ʄʝʥʰʘ, ʘʣʝ ʚʩʝ ʱʝ ʟʥʘʯʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʦʨʦʟʽʚ (0,9) ʽ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽʟ 

ʩʥʽʛʦʧʘʜʘʤʠ (0,6). ɼʦ ʟʤʽʥʠ ʫʩʽʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʏʂɺ ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʥʠʟʴʢʘ. 

3.2. ɺʨʘʟʣʠʚʽʩʪʴ 

ɺʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ (ʩʠʩʪʝʤʠ) ï ʮʝ ʾʾ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. 

ʋʨʘʟʣʠʚʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ ʩʪʫʧʝʥʶ ʟʤʽʥʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ (ʏʂɺ) ʪʘ ʝʣʝʤʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʯʫʪʣʠʚʽʩʪʴ, ʘʙʦ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʰʢʦʜʠ, 

ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʚʧʦʨʘʪʠʩʷ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʷ. ɿʛʽʜʥʦ ʛʣʦʩʘʨʽʶ ʫ ɼʨʫʛʽʡ 

ʨʦʙʦʯʽʡ ʛʨʫʧʽ ʄɻɽɿʂ, ʽʥʜʝʢʩ ʚʨʘʟʣʠʚʦʩʪʽ ï ʮʝ çʤʝʪʨʠʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʚʨʘʟʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ. ɯʥʜʝʢʩ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʢʣʽʤʘʪʫ ʟʘʟʚʠʯʘʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ, ʟ ʘʙʦ ʙʝʟ ʟʚʘʞʫʚʘʥʥʷ, ʢʽʣʴʢʦʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ, ʷʢ 

ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʨʘʟʣʠʚʽʩʪʴ.è 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʨʘʟʣʠʚʽʩʪʴ ʷʢ ʩʫʤʫ ʜʦʙʫʪʢʽʚ 

ʩʪʫʧʝʥʽʚ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʏʂɺ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʆʩʢʽʣʴʢʠ 

ʩʫʤʘ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʫʪʣʠʚʦʩʪʝʡ ʜʦ 32 ʏʂɺ ʜʣʷ ʫʩʽʭ ʛʘʣʫʟʝʡ ʩʢʣʘʜʘʻ  

10 ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʴ (ʪʘʙʣ. 3.1), ʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʝʥʴ ʚʧʣʠʚʫ ʏʂɺ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ 10 ʦʩʥʦʚʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʄɻɽɿʂ ʪʘʢʦʞ ʫ ʤʝʞʘʭ 10 (ʨʠʩ. 2.10 ï 2.17),  

ʪʦ ʚʨʘʟʣʠʚʽʩʪʴ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʽʜʩʦʪʢʘʭ (%), ʜʝ 100% ʦʟʥʘʯʘʪʠʤʝ ʧʦʚʥʫ 

ʜʝʛʨʘʜʘʮʽ ʁʯʠ ʟʥʘʯʥ ̔ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʙʠʪʢʠ ʜʣʷ ʛʘʣʫʟʽ (ʩʠʩʪʝʤʠ):  

 

ɺʨʘʟʣʠʚʽʩʪʴ (%) = × (32 ʏʂɺ) ʉʪʫʧʽʥʴ ʚʧʣʠʚʫ ʏʂɺ ʭ ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʏʂɺ 

 

ɸʥʘʣʽʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʝʛʘʪʠʚʥʽ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʤʦʞʥʘ ʟʥʠʞʫʚʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʝʚʥʠʭ ʏʂɺ ʯʠ ʚʟʘʛʘʣʽ ʧʝʨʝʚʝʩʪʠ ʛʘʣʫʟʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ ʣʠʰʝ 

ʧʘʨʥʠʢʦʚʠʡ ʩʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷ ʽʟ ʧʦʚʥʠʤ ʢʣʽʤʘʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ. ʎʝ ʥʝ ʟʤʦʞʝ 

ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʘʧʨʠʢʣʘʜ ʯʝʨʝʟ ʧʽʜʪʦʧʣʝʥʥʷ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʧʦʩʫʭʫ ʪʘ ʽʥʰʝ, ʘʣʝ ʧʨʠʥʘʡʤʥʽ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ 

ʟʙʠʪʢʠ, ʭʦʯ ʪʘʢʽ ʟʘʭʦʜʠ ʥʘʧʝʚʥʦ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʟʘ ʧʝʨʽʦʜʠ 

2021ï2040, 2041ï2060, 2081ï2100 ʜʣʷ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ RCP 4.5 (ʧʦʤʽʨʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʇɻ) ʪʘ RCP 8.5 (ʙʽʟʥʝʩ ʷʢ ʟʘʟʚʠʯʘʡ, ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻ) (ʨʠʩ. 3.1).  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʦʟʨʘʭʫʥʢʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʛʨʝʛʘʮʽʾ ʫʩʽʭ ʏʂɺ (ʪʘʙʣ. 3.2), ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʜʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʥʘʧʨʠʢʽʥʮʽ 

ʍʍɯ ʩʪʦʨʽʯʯʷ: ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʫ ʤʝʞʘʭ ʚʽʜ 22% ʜʦ 46%, ʘ ʜʣʷ ʩʮʝʥʘʨʽʶ 

RCP 8.5 ʚʽʜ 33% ʜʦ 59% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ. ʋ ʧʦʪʦʯʥʠʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ  

2021ï2040 ʚ ʦʙʦʭ ʩʮʝʥʘʨʽʷʭ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ ʤʘʡʞʝ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʥʠʟʴʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʜʦ 30%. 

ʃʠʰʝ ʚ ʇʽʚʜʝʥʥʦʤʫ, ʇʨʠʙʝʨʝʞʥʦʤʫ, ʥʘ ʉʭʦʜʽ ʽ ʚ ʎʝʥʪʨʽ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʧʦʜʝʢʫʜʠ ʧʝʨʝʚʠʱʫʻ 30% ʽ ʩʪʘʻ ʚʠʩʦʢʦʶ. ɼʣʷ ʧʝʨʽʦʜʫ 2041ï2060 ʧʦʩʪʫʧʦʚʦ 

ʧʦʯʠʥʘʻ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʨʽʟʥʠʮʷ ʫ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʤʽʞ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʨʝʛʽʦʥʘʤʠ. 

 

ʈʠʩʫʥʦʢ 3.1. ï ɺʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʜʦ ʟʤʽʥʠ ʫʩʽʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ (ʏʂɺ) ʜʣʷ ʩʮʝʥʘʨʽʾʚ ʽ ʧʝʨʽʦʜʽʚ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. 

  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʊʘʙʣʠʮʷ 3.2. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʨʝʛʽʦʥʘʤʠ, ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) 
ʈʦʩʣʠʥʥʠʮʪʚʦ 

ʈʝʛʽʦʥ ʉʮʝʥʘʨʽʡ 
2021 ï 2040 2041 ï 2060 2081 ï 2100 

min mean max min mean max min mean max 

ɿʘʭʽʜ  
RCP 4.5 13 20 28 17 25 31 22 27 33 

RCP 8.5 15 22 29 21 27 37 34 41 50 

ʇʽʚʥʽʯ 
RCP 4.5 14 20 25 21 26 32 22 31 37 

RCP 8.5 16 23 27 24 30 35 39 45 51 

ʎʝʥʪʨ  
RCP 4.5 16 21 30 22 28 34 26 33 43 

RCP 8.5 18 22 29 26 31 39 39 47 53 

ʉʭʽʜ  
RCP 4.5 16 22 31 21 26 34 29 33 43 

RCP 8.5 18 23 31 27 33 40 43 49 54 

ʇʽʚʜʝʥʴ  
RCP 4.5 19 26 35 21 30 38 29 38 46 

RCP 8.5 19 26 33 26 35 43 41 49 59 

ʂʘʨʧʘʪʩʴʢʽ 

ʛʦʨʠ  

RCP 4.5 11 18 24 15 21 27 22 27 33 

RCP 8.5 14 20 26 18 25 30 33 39 46 

ʂʨʠʤʩʴʢʽ 

ʛʦʨʠ  

RCP 4.5 16 23 28 22 26 30 31 35 41 

RCP 8.5 21 25 29 32 37 43 44 50 58 

ʇʨʠʙʝʨʝʞʥʠʡ  
RCP 4.5 21 29 35 24 32 37 31 40 45 

RCP 8.5 21 27 34 33 38 43 44 51 58 

 

3.2.1. ʇʽʚʜʝʥʴ 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʇʽʚʜʝʥʥʠʡ ʨʝʛʽʦʥ ʤʘʻ ʥʘʡʚʠʱʽ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʽ 59% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ (ʪʘʙʣ. 3.2), ʧʨʠ ʮʴʦʤʫ ʷʢ ʥʘ ʩʭʦʜʽ ʽ ʧʽʚʥʦʯʽ  

(ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ) ʩʘʤʝ ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 

ʦʪʨʠʤʘʥʦ ʥʘʡʥʠʞʯʝ ʧʨʦʩʫʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ (40,25%) ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ, ʪʦʜʽ ʷʢ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʮʝʡ ʧʝʨʽʦʜ ʙʽʣʴʰʝ ʽ ʩʢʣʘʜʘʻ 42,5% 

(ɼʦʜʘʪʦʢ ɸ.1.1). ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʜʝʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 38% ʥʘ 

ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʜʦ 46% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ (ʪʘʙʣ. 3.3). ʗʢ ʽ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ 

ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʦʩʦʙʣʠʚʦ ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ 

ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ 43%, ʽ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʩʷʛʘʻ 59%, ʢʦʣʠ 6 ʽʟ 10 ʚʧʣʠʚʽʚ ʏʂɺ ʥʘ ʨʽʚʥʽ 

ʜʫʞʝ ʚʠʩʦʢʠʡ, ʘ ʽʥʰʽ ʥʘ ʜʝʱʦ ʥʠʞʯʦʤʫ: ʜʚʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʩʥʽʛʦʧʘʜʽʚ (ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ) ʽ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

(ʩʝʨʝʜʥʽʡ), ʽ ʱʝ ʜʚʽ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʪʘ ʡʦʛʦ ʧʦʨʠʚʽʚ (ʨʠʩ. 2.14). 
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ʋ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʧʦʩʫʭ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ 

ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʜʫʞʝ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ (ʨʠʩ. 3.2). ɺʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ 

ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ, ʩʧʝʢʠ ʽ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘʨʦʩʪʘʻ ʟ ʯʘʩʦʤ. ʂʦʤʙʽʥʘʮʽʷ ʫʩʽʭ ʮʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʢʘʩʢʘʜʥʽ ʨʠʟʠʢʠ ʚ ʨʝʛʽʦʥʽ, ʟʦʢʨʝʤʘ ʽ ʜʣʷ ʨʦʩʣʠʥʥʠʮʪʚʘ. 

ɺʨʘʟʣʠʚʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʧʝʨʽʦʜʽʚ ʷʢ ʽ ʥʘ ʩʭʦʜʽ. 

ʆʪʨʠʤʘʥʽ ʜʫʞʝ ʚʠʩʦʢʽ ʚʥʝʩʢʠ ʫ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʧʦʩʫʭʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʘʣʝ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ. ɯ ʥʘ ʧʽʚʜʥʽ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʜʦ ʟʤʥ̔ʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʪʘʢʦʞ ʜʫʞʝ 

ʚʠʩʦʢʽ ʜʣʷ ʜʚʦʭ ʧʝʨʽʦʜʽʚ ʽʟ ʪʨʴʦʭ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʏʝʨʝʟ ʮʝ ʤʘʢʩʠʤʘʣʴʥʘ 

ʚʨʘʟʣʠʚʽʩʪʴ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʝʱʦ ʚʠʱʝ ʜʣʷ RCP 4.5 ʥʽʞ ʟʘ ʩʮʝʥʘʨʽʻʤ 

RCP 8.5: 35% ʧʨʦʪʠ 33%. ʇʦʩʫʭʠ ʽ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʧʽʚʜʥʽ 

ʚʦʯʝʚʠʜʴ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ 

ʧʦʛʦʜʠ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚʽʜ ʥʠʟʴʢʦʾ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʜʦ ʚʠʩʦʢʦʾ ʽ 

ʜʫʞʝ ʚʠʩʦʢʦʾ ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

RCP 8.5 (ʨʠʩ. 3.2). 

ʊʘʙʣʠʮʷ 3.3. ï ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʽʚʜʝʥʴ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

Max 35 38 46 

mean 26 30 38 

min 19 21 29 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 33 43 59 

mean 26 35 49 

min 19 26 41 
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ʈʠʩʫʥʦʢ 3.2. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʫ ʪʨʠ 

ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ 

ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

3.2.2. ʎʝʥʪʨ 

ɼʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ ʫ ʮʽʣʦʤʫ ʦʪʨʠʤʘʥʦ ʩʭʦʞʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʟ ʟʘʭʽʜʥʠʤ ʪʘ ʧʽʚʥʽʯʥʠʤ ʨʝʛʽʦʥʘʤʠ, ʘʣʝ ʟ ʧʦʩʠʣʝʥʥʷʤ ʚʨʘʟʣʠʚʦʩʪʽ, ʱʦ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʟʚʦʣʦʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʪʘʢ ʩʘʤʦ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ.  

ʜʣʷ ʫʩʽʭ ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʥʘʨʦʩʪʘʶʪʴ ʚʥʝʩʢʠ ʫ ʤʘʢʩʠʤʘʣʴʥʫ ʚʨʘʟʣʠʚʽʩʪʴ 

ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ 

ʧʘʚʦʜʢʠ, ʪʘ ʧʦʩʫʭ (ʨʠʩ. 3.3). ɺ ʮʝʥʪʨʽ ʥʘʨʦʩʪʘʶʪʴ ʚʥʝʩʢʠ ʜʦ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ 

ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ, ʘʣʝ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʦʥʠ 

ʟʤʝʥʰʫʶʪʴʩʷ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʩʪʨʽʤʢʽʰʝ ʧʦʪʝʧʣʽʥʥʷ ʽ ʚʩʝ ʤʝʥʰʝ 

ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ ʩʪʫʧʝʥʶ ʚʨʘʟʣʠʚʦʩʪʽ 

ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ (ʨʠʩ. 3.3).  

ʋ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʚʨʘʟʣʠʚʽʩʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʜʣʷ 

ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʘʣʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 30% ʦʪʨʠʤʘʥʦ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5, ʽ 

ʚʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʢʘʪʝʛʦʨʽʾ ʚʠʩʦʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ. ɼʦ ʩʝʨʝʜʠʥʠ ʽ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 34% ʽ 43% ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʛʨʦʟʠ ʚʽʜ ʯʠʥʥʠʢʽʚ ʢʘʪʝʛʦʨʽʾ ʚʽʪʝʨ 

(ʨʠʩ. 3.3, ʪʘʙʣ. ɸ.1.2). ɸʣʝ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ, ʽ ʚʞʝ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʩʪʘʪʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʢʘʟʥʠʢʘʤ ʟʘ ʩʮʝʥʘʨʽʻʤ 

RCP 4.5 ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ (ʪʘʙʣ. 3.4). ʅʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 
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ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʥʦʯʽ ʨʝʛʽʦʥʫ ʟôʷʚʣʷʶʪʴʩʷ ʪʝʨʠʪʦʨʽʾ (ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ) ʽʟ ʜʫʞʝ 

ʚʠʩʦʢʦʶ ʚʨʘʟʣʠʚʽʩʪʶ ʜʦ 53%. 

ʊʘʙʣʠʮʷ 3.4. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ 

ʎʝʥʪʨ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 30 34 43 

mean 21 28 33 

min 16 22 26 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 29 39 53 

mean 22 31 47 

min 18 26 39 

 

ʈʠʩʫʥʦʢ 3.3. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʨʝʛʽʦʥʽ ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ  

(ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ)  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

3.2.3. ɿʘʭʽʜ 

ɻʘʣʫʟʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʤʝʥʰ ʚʨʘʟʣʠʚʦʶ ʩʝʨʝʜ ʫʩʽʭ ʨʝʛʽʦʥʽʚ ʽ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ (ʨʠʩ.3.1). ʅʘʚʽʪʴ ʥʘ 

ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʫʩʝʨʝʜʥʝʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ (27%) ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʂʘʨʧʘʪʩʴʢʠʭ ʛʦʨʘʭ, ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʦ ʣʠʰʝ ʥʘ ʧʽʚʜʥʽ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʽ 

ʪʦʯʢʦʚʦ ʫ ɿʘʢʘʨʧʘʪʪʽ. ʅʘʪʦʤʽʩʪʴ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʥʘʚʽʪʴ 

ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʨʦʩʪʘʻ ʜʦ ʚʠʩʦʢʦʾ ʽ 

ʜʫʞʝ ʚʠʩʦʢʦʾ (ʪʘʙʣ. 3.5) ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ ʪʘ ʥʘ ʧʽʚʜʥʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʽ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʝʡ (ʨʠʩ. 3.1). 

ʅʘʡʙʽʣʴʰʽ ʚʥʝʩʢʠ ʫ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʨʝʛʽʦʥʽ ʦʪʨʠʤʘʥʦ ʚʽʜ 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʴʥʠʭ ʟʣʠʚ, ʘ ʪʘʢʦʞ ʩʧʝʢʠ, ʧʦʩʫʰʣʠʚʦʩʪʽ ʽ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 

10 ʤʤ, ʭʦʯʘ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʦʥʘ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ 

ʩʪʨʽʤʢʽʰʝ ʧʦʪʝʧʣʽʥʥʷ ʽ ʚʩʝ ʤʝʥʰʝ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ (ʨʠʩ. 3.4). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ 

ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʪʘʢʦʞ ʤʘʻ ʜʦʩʠʪʴ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ, ʘʣʝ ʣʠʰʝ ʜʣʷ ʩʮʝʥʘʨʽʶ 

RCP 8.5 ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʽ ʥʘʨʦʩʪʘʻ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ʊʘʢ ʩʘʤʦ 

ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘʨʦʩʪʘʻ ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 

ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʶ ʧʦʛʦʜʦʶ, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ.  

ʊʘʙʣʠʮʷ 3.5. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 

ɿʘʭʽʜ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 28 31 33 

mean 20 25 27 

min 13 17 22 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 29 37 50 

mean 22 27 41 

min 15 21 34 
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ʈʠʩʫʥʦʢ 3.4. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʫ ʪʨʠ 

ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ 

ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

3.2.4. ʉʭʽʜ 

ɼʣʷ ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʽ ʽ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ (ʚʽʜ 16% ʜʦ 31%), ʘʣʝ 

ʧʦʯʠʥʘʶʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʽʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʽ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʩʷʛʘʶʪʴ 

ʟʥʘʯʝʥʴ ʜʫʞʝ ʚʠʩʦʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʫ 54% ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

(ʨʠʩ. 3.1, ʪʘʙʣ. 3.6).  

ʋ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʧʝʨʝʚʘʞʥʦ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ 

ʧʦʩʫʭʠ, ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʧʝʢʠ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ 

ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘ ʩʭʦʜʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ RCP 4.5 ʦʪʨʠʤʘʥʦ 

ʪʘʢʦʞ ʜʦʩʠʪʴ ʟʥʘʯʥʽ ʚʥʝʩʢʠ ʫ ʚʨʘʟʣʠʚʽʩʪʴ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 

10 ʤʤ, ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʨʘʟʣʠʚʽʩʪʴ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʊʘʢʦʞ ʟʘ ʮʠʤ ʩʮʝʥʘʨʽʻʤ ʦʪʨʠʤʘʥʦ ʥʘʨʦʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. ɺʨʘʟʣʠʚʽʩʪʴ ʚʽʜ ʟʤʝʥʰʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʚʧʨʦʜʦʚʞ 

ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʧʝʨʽʦʜʽʚ (ʨʠʩ. 3.5).   
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ʊʘʙʣʠʮʷ 3.6. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 
ʉʭʽʜ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 31 34 43 

mean 22 26 33 

min 16 21 29 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 31 40 54 

mean 23 33 49 

min 18 27 43 

 

ʈʠʩʫʥʦʢ 3.5. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʫ 

ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

3.2.5. ʇʽʚʥʽʯ 

ɼʣʷ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʩʭʦʞʽ ʽʟ ʟʘʭʽʜʥʠʤ ʦʮʽʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. ʊʘʢ ʚʧʨʦʜʦʚʞ ʍʍɯ ʩʪ. ʜʣʷ ʫʩʽʭ 

ʧʝʨʽʦʜʽʚ ʪʘ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʽ ʚʥʝʩʢʠ ʫ ʚʨʘʟʣʠʚʽʩʪʴ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ (ʨʠʩ. 

3.6). ʊʘʢʦʞ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʟʥʘʯʥʽ ʚʥʝʩʢʠ ʜʦ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ 

ʩʥʽʛʦʧʘʜʘʤʠ ʧʦʥʘʜ 10 ʤʤ, ʭʦʯʘ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʘ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ, ʚʦʯʝʚʠʜʴ ʯʝʨʝʟ ʩʪʨʽʤʢʽʰʝ ʧʦʪʝʧʣʽʥʥʷ ʽ ʚʩʝ ʤʝʥʰʝ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. 
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ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʝ ʥʘʨʦʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʽ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ (ʨʠʩ. 3.6).  

ɺʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʨʝʛʽʦʥʽ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʩʧʝʢʠ ʜʦʩʠʪʴ ʟʥʘʯʥʘ ʣʠʰʝ ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5, ʚ ʧʦʧʝʨʝʜʥʽ 

ʧʝʨʽʦʜʠ ʽ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʚʥʝʩʢʠ ʟʤʽʥʠ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʏʂɺ ʤʝʥʰʽ. ʊʘʢ ʩʘʤʦ 

ʚʨʘʟʣʠʚʽʩʪʴ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭʠ ʤʘʻ ʜʦʩʠʪʴ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ, ʘ 

ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʽʥ ʥʘʡʙʽʣʴʰʠʡ (ʨʠʩ. 3.6). ɺʨʘʟʣʠʚʽʩʪʴ ʫ 

ʨʝʛʽʦʥʽ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ ʟʨʦʩʪʘʻ ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5, ʭʦʯʘ ʜʣʷ ʩʮʝʥʘʨʽʶ ʧʦʤʽʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 ʦʪʨʠʤʘʥʦ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʽ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʟ ʩʝʨʝʜʠʥʠ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ.  

ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʫ ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ ʤʘʻ ʥʝʚʠʩʦʢʽ 

ʚʥʝʩʢʠ ʜʦ ʚʨʘʟʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʭʽʜʥʠʤ. ʊʘʢ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʫ ʧʦʪʦʯʥʠʡ 

ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ ʥʠʟʴʢʠʡ ʚʥʝʩʦʢ ʜʦ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ. 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 

ʚʧʨʦʜʦʚʞ ʩʪʦʨʽʯʯʷ ʽ ʥʘ ʢʽʥʝʮʴ ʜʦʜʘʻʪʴʩʷ ʪʘʢʦʞ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (ʨʠʩ. 3.6).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʣʷ 

ʩʮʝʥʘʨʽʶ RCP 8.5 ʩʢʣʘʜʘʻ ʫ ʩʝʨʝʜʥʴʦʤʫ 20% ʽ 23% ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 (ʪʘʙʣ. 3.7). 

ɸʣʝ ʥʘʜʘʣʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʟʙʽʣʴʰʫʶʪʴʩʷ, ʽ ʚʞʝ 

ʽʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʯʯʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʫʤʘʨʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 

4.5: ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ 26% ʥʘ ʩʝʨʝʜʠʥʫ ʽ 31% ʥʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʧʨʦʪʠ 30% ʽ 45% 

ʽʟ ʤʘʢʩʠʤʫʤʦʤ 51%, ʱʦ ʚʞʝ ʧʦʪʨʘʧʣʷʻ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʨʘʟʣʠʚʦʩʪʽ, ʜʣʷ 

ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʥʘ ʩʝʨʝʜʠʥʫ ʽ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 3.7. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʽʚʥʽʯ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 25 32 37 

mean 20 26 31 

min 14 21 22 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 27 35 51 

mean 23 30 45 

min 16 24 39 
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ʈʠʩʫʥʦʢ 3.6. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ 

ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

3.2.6. ʂʘʨʧʘʪʩʴʢʽ ʛʦʨʠ 

ʈʝʛʽʦʥ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʘʣʝ ʤʘʻ 

ʚʠʩʦʪʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʧʦʥʘʜ 400 ʤʝʪʨʽʚ, ʽ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʟʥʘʭʦʜʷʪʴʩʷ 252 ʚʫʟʣʠ 

ʩʽʪʢʠ ʈʂʄ (ʨʠʩ. 2.9). ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʶʪʴ 

ʚʽʜ 11% ʜʦ 24% ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʤʝʥʰʽʡ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ 

ʩʝʨʝʜ ʫʩʽʭ ʨʝʛʽʦʥʽʚ (ʪʘʙʣ. 3.2). 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʨʽʚʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʚ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ, ʘʣʝ 

ʨʽʟʥʠʮʽ ʤʽʞ ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ ʽ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʚʠʱʦʤʫ ʚʥʝʩʢʫ ʜʦ 

ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʦʤʽʨʥʠʭ ʩʥʽʛʦʧʘʜʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ 

RCP 4.5 ʧʨʦʪʠ ʚʠʱʦʛʦ ʚʽʜ ʩʧʝʢʠ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʚʽʚ ʚʽʪʨʫ ʟʘ RCP 8.5 (ʨʠʩ. 3.7). 

ɼʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʽʟ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʨʦʩʪʘʻ 

ʪʘʢʦʞ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ, ʘʣʝ ʪʘʢ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʤʝʥʰʦʶ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ: ʚʽʜ 22% ʜʦ 33% ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʽ ʚʽʜ 33% ʜʦ 46% ʟʘ ʩʮʝʥʘʨʽʻʤ 

RCP 8.5, ʪʦʙʪʦ ʥʝ ʜʦʩʷʛʘʻ ʨʽʚʥʷ ʜʫʞʝ ʚʠʩʦʢʦʾ (ʪʘʙʣ. 3.8). ɺ ʩʢʣʘʜʽ ʚʨʘʟʣʠʚʦʩʪʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʧʨʦʪʝ 

ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʧʦʤʽʨʥʠʭ ʩʥʽʛʦʧʘʜʽʚ. ʅʘ ʢʽʥʝʮʴ ʩʪʦʨʽʯʯʷ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʨʦʩʪʘʻ ʜʦ ʩʝʨʝʜʥʴʦʾ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 46%, ʷʢʝ ʚʞʝ ʦʟʥʘʯʘʻ ʚʠʩʦʢʫ ʚʨʘʟʣʠʚʽʩʪʴ.  

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʨʘʟʣʠʚʦʩʪʝʡ ʚʽʜ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ, 
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ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʦʯʽʢʫʻʪʴʩʷ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʩʧʝʢʠ ʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, 

ʤʝʥʰʝ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʩʫʭ ʽ ʩʥʽʛʦʧʘʜʽʚ ʧʦʥʘʜ 10 ʤʤ/ʜʦʙʫ. 

ɸʣʝ ʡ ʟʙʽʣʴʰʝʥʥʷ ʜʥʽʚ ʽʟ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʶ ʧʦʛʦʜʦʶ ʽ ʧʦʨʠʚʘʤʠ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʥʦʩʷʪʴ ʚʽʜʯʫʪʥʫ ʯʘʩʪʢʫ ʜʦ 

ʟʘʛʘʣʴʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ (ʨʠʩ. 3.7).  

ʊʘʙʣʠʮʷ 3.8. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʨʝʛʽʦʥʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ 

ʂʘʨʧʘʪʠ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 24 27 33 

mean 18 21 27 

min 11 15 22 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 26 30 46 

mean 20 25 39 

min 14 18 33 

 

ʈʠʩʫʥʦʢ 3.7. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʦʨʘʭ 

ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

3.2.7. ʂʨʠʤʩʴʢʽ ʛʦʨʠ 

ʈʝʛʽʦʥ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʙʝʨʝʟʽ ʂʨʠʤʫ, ʚʽʥ ʥʘʡʤʝʥʰʠʡ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʽ ʚʤʽʱʫʻ ʣʠʰʝ 22 ʚʫʟʣʠ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ ʈʂʄ, ʚʠʩʦʪʘ ʷʢʠʭ ʙʽʣʴʰʝ ʟʘ 400 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ (ʨʠʩ. 2.9). 

ʋ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʫ ʨʝʛʽʦʥʽ ʚʨʘʟʣʠʚʦʩʪʽ: ʚʽʜ 16% ʜʦ 28% ʽ ʚʽʜ 21% ʜʦ 29% ʜʣʷ ʦʙʦʭ 

ʩʮʝʥʘʨʽʾʚ (ʪʘʙʣ. 3.9). ʇʨʠ ʮʴʦʤʫ ʣʠʰʝ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʚ ʨʝʛʽʦʥʽ 

16% ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʢʘʪʝʛʦʨʽʾ ʥʠʟʴʢʦʾ, ʪʦʜʽ ʷʢ ʫʩʽ ʽʥʰʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚ ʢʘʪʝʛʦʨʽʾ ʩʝʨʝʜʥʴʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ 28% ʽ 29% 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʾʚ ʧʦʤʽʨʥʦʾ ʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻ (ʪʘʙʣ. 3.9). 

ʊʘʙʣʠʮʷ 3.9. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʨʝʛʽʦʥʫ ʂʨʠʤʩʴʢʠʭ ʛʽʨ 

ʂʨʠʤʩʴʢʽ ʛʦʨʠ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 28 30 41 

mean 23 26 35 

min 16 22 31 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 29 43 58 

mean 25 37 50 

min 21 32 44 

 
ʈʠʩʫʥʦʢ 3.8. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ ʫ 

ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʚʨʘʟʣʠʚʽʩʪʴ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 

ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜ ʩʮʝʥʘʨʽʻʤ ʧʦʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 (ʥʘ 11% 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ) ʩʝʨʝʜ ʫʩʽʭ ʨʝʛʽʦʥʽʚ (ʪʘʙʣ. 3.2) ʽ ʩʷʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʦ 43%.  

ɼʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʚʨʘʟʣʠʚʽʩʪʴ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʫ 

ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ 58% ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 50% ʪʘʢʦʞ ʚ ʢʘʪʝʛʦʨʽʾ ʜʫʞʝ ʚʠʩʦʢʦʾ ʽ 

ʤʽʥʽʤʘʣʴʥʠʤ 44%, ʷʢʝ ʧʝʨʝʚʠʱʫʻ ʤʘʢʩʠʤʘʣʴʥʝ 41%, ʪʦʙʪʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ, ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5, ʜʣʷ ʷʢʦʛʦ ʧʦʢʘʟʥʠʢ ʫ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ  ʫ 

ʤʝʞʘʭ ʚʽʜ 31% (ʪʘʙʣ. 3.9). ʈʽʟʥʠʮʷ ʟʥʘʯʝʥʴ ʚʨʘʟʣʠʚʦʩʪʝʡ ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʧʨʠʯʠʥʝʥʘ ʙʽʣʴʰʠʤʠ ʚʥʝʩʢʘʤʠ ʚʽʜ ʩʧʝʢʠ ʪʘ ʧʦʩʫʰʣʠʚʦʩʪʽ ʟʘ ʩʮʝʥʘʨʽʻʤ 

RCP 8.5 ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ. 

3.2.8. ʇʨʠʙʝʨʝʞʥʠʡ 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʨʝʛʽʦʥʽʚ ʜʣʷ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʦʭʠ 

ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʦʮʽʥʢʠ ʟ ʽʥʰʠʤʠ 

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ʢʽʣʴʢʽʩʪʴ ʢʘʪʝʛʦʨʽʡ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʤʘʣʘ 

ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ. ʊʦʤʫ ʜʣʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʜʚʘ ʯʠʥʥʠʢʠ ʜʣʷ ʚʽʪʨʫ ʚ 

ʦʜʥʫ ʽ ʜʚʘ ʧʨʠʙʝʨʝʞʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘʢʦʞ ʚ ʦʜʥʫ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʟʘʛʨʦʟʠ ʥʝ ʪʽʣʴʢʠ ʟʘ ʪʝʨʠʪʦʨʽʻʶ ʨʝʛʽʦʥʫ, ʘʣʝ ʽ ʩʝʨʝʜ ʧʘʨ ʮʠʭ ʯʠʥʥʠʢʽʚ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʩʘʤʝ ʜʣʷ ʮʽʻʾ ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʤʘʢʩʠʤʘʣʴʥʘ ʟʘʛʨʦʟʘ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʝʨʝʞʥʠʭ 

ʯʠʥʥʠʢʽʚ (ʨʽʚʥʷ ʤʦʨʷ ʽ ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ) ʚ ʫʩʽ ʧʝʨʽʦʜʠ ʙʫʜʝ ʜʫʞʝ ʚʠʩʦʢʦʶ (10 ʙʘʣʽʚ 

ʥʘ ʨʠʩ. 2.15), ʱʦ, ʦʯʝʚʠʜʥʦ, ʤʦʛʣʦ ʙ ʚʧʣʠʥʫʪʠ ʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʚ ʧʨʠʙʝʨʝʞʥʦʤʫ 

ʨʝʛʽʦʥʽ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʜʣʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʧʨʠʙʝʨʝʞʥʠʭ ʯʠʥʥʠʢʽʚ 

ʚʠʟʥʘʯʝʥʘ ʥʘ ʨʽʚʥʽ 0,1 ʜʣʷ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʤʦʨʷ (ʪʘʙʣ. 3.1), ʪʦ ʽ ʚʥʝʩʦʢ ʜʦ ʚʨʘʟʣʠʚʦʩʪʽ 

ʛʘʣʫʟʽ ʚʽʜ ʟʤʽʥʠ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʤʽʥʽʤʘʣʴʥʠʡ ʫ ʚʩʽ ʧʝʨʽʦʜʠ. 

ʋ ʮʽʣʦʤʫ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʙʘʛʘʪʴʦʭ 

ʯʠʥʥʠʢʽʚ, ʟ ʷʢʠʭ ʦʢʨʽʤ ʧʨʠʙʝʨʝʞʥʠʭ ʚ ʫʩʽ ʧʝʨʽʦʜʠ ʚʠʩʦʢʽ ʨʽʚʥʽ ʟʘʛʨʦʟ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʩʠʣʴʥʽ ʟʣʠʚʠ ʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ, ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʫ ʩʫʩʽʜʥʴʦʤʫ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ, ʜʣʷ ʷʢʦʛʦ 

ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʥʘʨʘʟʽ ʚʞʝ ʪʨʴʦʭ ʜʫʞʝ ʚʠʩʦʢʠʭ ʟʘʛʨʦʟ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʢʘʩʢʘʜʥʽ ʨʠʟʠʢʠ ʜʣʷ ʨʦʩʣʠʥʥʠʮʪʚʘ. 

ʗʢ ʽ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʩʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʦʮʽʥʦʢ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʫ 

ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʦʪʨʠʤʘʥʦ ʜʣʷ ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 8.5 ʩʢʣʘʜʘʻ 

34%, ʽ ʚʦʥʦ ʤʝʥʰʝ, ʭʦʯ ʙʣʠʟʴʢʝ, ʟʘ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 

(ʪʘʙʣ. 3.10).  

 

 

 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʊʘʙʣʠʮʷ 3.10. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʧʨʠʙʝʨʝʞʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʨʠʙʝʨʝʞʞʷ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 35 37 45 

mean 29 32 40 

min 21 24 31 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 34 43 58 

mean 27 38 51 

min 21 33 44 

 
ʈʠʩʫʥʦʢ 3.9. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʨʦʩʣʠʥʥʠʮʪʚʘ ʫ ʧʨʠʙʝʨʝʞʥʦʤʫ 

ʨʝʛʽʦʥʽ ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ 

ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ)  

ʗʢ ʽ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ, ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʟʘ 

ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʦʩʦʙʣʠʚʦ ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʦʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 38% 

ʫ ʩʝʨʝʜʥʴʦʤʫ ʽ ʤʘʢʩʠʤʘʣʴʥʦ 43%, ʽ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ 58%, ʢʦʣʠ 

7 ʽʟ 10 ʟʘʛʨʦʟ ʥʘ ʨʽʚʥʽ ʜʫʞʝ ʚʠʩʦʢʠʡ (ʨʠʩ. 2.15), ʘ ʽʥʰʽ ʥʘ ʜʝʱʦ ʥʠʞʯʦʤʫ: ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʩʪʽ ʦʧʘʜʽʚ, ʘʣʝ ʥʠʟʴʢʠʡ ʜʣʷ ʧʦʤʽʨʥʠʭ 

ʩʥʽʛʦʧʘʜʽʚ, ʽ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʡʦʛʦ 

ʧʦʨʠʚʽʚ. 

  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

4. ʆʎɯʅʂɸ ɺʈɸɿʃʀɺʆʉʊɯ ɼʆ ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɻɸʃʋɿɯ 

ʊɺɸʈʀʅʅʀʎʊɺɸ 

4.1. ʏʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʏʂɺ 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʦʪʨʠʤʘʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʯʫʪʣʠʚʦʩʪʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʅɽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʪʽʣʴʢʠ ʨʝʘʢʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʘʣʫʟʽ ʥʘ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʨʘʞʝʥʦʛʦ ʯʠʩʣʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 4.1).  

ɿ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʌɸʆ, ʚʽʜʦʤʦ, ʱʦ ʥʘ ʪʚʘʨʠʥʥʠʮʪʚʦ ʥʘʡʙʽʣʴʰʝ 

ʚʧʣʠʚʘʶʪʴ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʧʦʢʘʟʘʣʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʛʘʣʫʟʴ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʦʩʫʭ. ɼʣʷ ʮʴʦʛʦ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʽʥʜʝʢʩʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘʡʚʠʱʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ï 1,1. ɺʽʜʦʤʦ, ʱʦ 

ʧʦʩʫʭʠ ï ʮʝ ʘʪʤʦʩʬʝʨʥʝ ʷʚʠʱʝ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ, ʡʦʛʦ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠʤʝ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʘʥ ʧʦʛʦʣʽʚôʷ, ʪʘʢ ʽ ʥʘ ʩʪʘʥ ʫʨʦʞʘʡʥʦʩʪʽ 

ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ, ʘ ʪʘʢʦʞ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ.  

ʅʘʩʪʫʧʥʦʶ ʛʨʫʧʦʶ ʢʨʠʪʝʨʽʾʚ, ʜʦ ʟʤʽʥ ʷʢʠʭ ʪʚʘʨʠʥʥʠʮʪʚʦ ʤʘʻ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ, ʻ ʧʦʢʘʟʥʠʢʠ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ. ʅʘʡʚʠʱʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʫʪ 

ʩʪʘʥʦʚʣʷʪʴ 0,6 ʜʣʷ ʪʘʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʷʢ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʜʫʞʝ ʩʠʣʴʥʦʶ ʪʘ 

ʝʢʩʪʨʝʤʘʣʴʥʦʶ ʩʧʝʢʦʶ. ɿʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ, ʦʯʝʚʠʜʥʦ, ʚʢʘʟʫʚʘʪʠʤʝ ʥʘ ʧʝʨʽʦʜ, 

ʢʦʣʠ ʤʦʞʣʠʚʠʤ ʙʫʜʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʚʘʨʠʥ, ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʪʘ ʧʨʠʨʦʜʥʠʭ ʚʠʧʘʩʽʚ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʾʭʥʴʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ. ɿʥʘʯʥʫ ʯʫʪʣʠʚʽʩʪʴ (0,6) ʛʘʣʫʟʴ ʪʘʢʦʞ ʤʘʻ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʣʽʪʦ, ʱʦ ʫ ʮʽʣʦʤʫ ʚʢʘʟʫʚʘʪʠʤʝ ʥʘ ʧʽʜʚʠʱʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʬʦʥ ʟ ʪʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚʠʱʝ.  

ʊʘʢʠʡ ʏʂɺ ʷʢ ʪʨʦʧʽʯʥʽ ʥʦʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ, ʢʦʣʠ ʤʽʥʽʤʘʣʴʥʘ 

(ʧʝʨʝʚʘʞʥʦ ʥʽʯʥʘ) ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʠʱʘ ʟʘ 200ʉ. ʏʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʪʘʢʦʞ 0,6. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʨʦʩʪʘʪʠʤʝ, ʪʦ ʮʝ ʙʫʜʝ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʪʦʛʦ, ʱʦ ʚʠʩʦʢʽ ʥʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫʥʝʤʦʞʣʠʚʣʶʚʘʪʠʤʫʪʴ ʬʽʟʽʦʣʦʛʽʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʧʦʛʦʣʽʚôʷ ʪʘ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʧʽʩʣʷ ʜʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʫ. 

ɺʠʩʦʢʦʶ (0,6) ʻ ʪʘʢʦʞ ʯʫʪʣʠʚʽʩʪʴ ʽ ʜʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʫʞʝ ʭʦʣʦʜʥʠʭ ʜʥʽʚ ʫ 

ʟʠʤʦʚʽ ʤʽʩʷʮʽ (ʭʚʠʣʽ ʭʦʣʦʜʫ). ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʧʝʨʽʦʜʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ ʧʦʛʦʣʽʚôʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʜʦ ʟʘʛʘʣʴʥʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʚʘʨʠʥ. 

ʊʨʦʭʠ ʥʠʞʯʦʶ (0,5) ʚʠʟʥʘʯʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʟʤʽʥʠ ʪʘʢʠʭ ʽʥʜʝʢʩʽʚ ʷʢ 

ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ɻʫʤʽʜʝʢʩ, ʱʦ 
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ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʩʝʨʝʜʥʽʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʪʘ 

ʧʦʢʘʟʥʠʢʘʭ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʪʘ ʛʨʘʜʫʩʦïʜʥʽʚ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʝʥʜʝʥʮʽʾ 

ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʡʤʦʚʽʨʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʽ ʮʝ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʛʘʣʫʟʴ ʫ ʟʚôʷʟʢʫ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʦʱʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʚʨʦʞʘʶ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ɯʥʜʝʢʩ ɻʫʤʽʜʝʢʩ ʪʘʢʦʞ ʡʤʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʽ ʮʝ 

ʩʪʚʦʨʶʚʘʪʠʤʝ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʛʘʣʫʟʴ, ʷʢ ʽ ʫʩʽ ʟʤʽʥʠ, ʚʠʢʣʠʢʘʥʽ 

ʧ̔ ʜʚʠʱʝʥʥʷʤ ʣʽʪʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʟʥʠʞʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ. ʇʦʢʘʟʥʠʢ ʛʨʘʜʫʩʦ-ʜʥʽʚ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʡʤʦʚʽʨʥʦ ʟʥʠʞʫʚʘʪʠʤʝʪʴʩʷ, 

ʱʦ ʧʦʢʨʘʱʠʪʴ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʧʦʛʦʣʽʚôʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʚʟʠʤʢʫ. ʊʚʘʨʠʥʥʠʮʪʚʦ 

ʤʘʻ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ (ʚʽʜ 0,1 ʜʦ 0,4). 

ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʦʶ (0,4) ʚʠʟʥʘʯʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʣʠʧʥʽ. 

ʏʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʝʞʠʤʫ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʪʘʢʦʞ ʧʦʤʽʨʥʘ. 

ʅʘʡʚʠʱʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ (0,5) ʤʘʻ ʽʥʜʝʢʩ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʟʘ 5 ʜʽʙ. ɿʥʘʯʥʽ ʩʫʤʠ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ 

ʯʘʩʪʦ ʤʘʶʪʴ ʟʣʠʚʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʢʦʨʤʦʚʠʭ 

ʫʛʽʜʴ, ʧʨʦʚʦʢʫʶʯʠ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʟʘʪʨʫʜʥʷʪʠ ʚʠʧʘʩ ʥʘ 

ʧʨʠʨʦʜʥʠʭ ʧʘʩʦʚʠʱʘʭ. 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʽʭ ʤʽʩʷʯʥʠʭ ʩʫʤ ʦʧʘʜʽʚ ʛʘʣʫʟʴ ʤʘʻ 

ʧʦʢʘʟʥʠʢʠ ʯʫʪʣʠʚʦʩʪʽ 0,1ï0,4. ʅʘʡʙʽʣʴʰʠʡ ʚʣʠʚ ʤʘʪʠʤʫʪʴ ʟʥʠʞʝʥʥʷ ʩʫʤ ʦʧʘʜʽʚ ʟʘ 

ʢʚʽʪʝʥʴ ʪʘ ʣʠʧʝʥʴ (0,4) ʽ ʪʨʦʭʠ ʥʠʞʯʠʡ ʟʘ ʞʦʚʪʝʥʴ (0,3). ɿʥʠʞʝʥʥʷ ʩʫʤ ʦʧʘʜʽʚ ʫ 

ʚʝʩʥʷʥʦ ï ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʦʯʝʚʠʜʥʦ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʶ ʢʦʨʤʦʚʠʭ 

ʢʫʣʴʪʫʨ ʽ ʟʘʧʘʩʽʚ ʢʦʨʤʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ. 

ɺʽʜʤʽʪʠʤʦ ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ (0,3) ʜʦ ʨʝʞʠʤʫ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʽʥʜʝʢʩʘʤʠ ʷʢ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʜʦʙʫ ʪʘ ʱʦʨʽʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ. ʄʝʥʰʦʶ ʻ ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ 

(0,1ï0,2) ʪʘ ʥʘʷʚʥʦʩʪʽ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʨʝʞʠʤʫ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ 

(0,1ï0,2). 

ʅʘʡʙʽʣʴʰʘ ʯʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʘ ʘʛʨʝʛʦʚʘʥʠʤʠ ʦʮʽʥʢʘʤʠ (ʦʩʪʘʥʥʽʡ 

ʩʪʦʚʧʯʠʢ ʪʘʙʣ. 4.1) ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʩʧʝʢʠ (2,3). ɼʦʩʠʪʴ ʟʥʘʯʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (1,7) ʽ ʟʤʝʥʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʠʭ ʦʧʘʜʽʚ (1,4). ʊʘʢʦʞ ʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚʠʩʦʢʽ ʧʦ 1,1 ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʟʣʠʚ ʪʘ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ, ʧʦʩʫʭ, ʘ ʪʘʢʦʞ ʭʚʠʣʴ ʭʦʣʦʜʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʛʨʘʜʫʩʦ-ʜʥʽʚ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. ʉʝʨʝʜʥʷ ʯʫʪʣʠʚʽʩʪʴ ʫ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʦʨʦʟʽʚ 

(0,4), ʘ ʜʦ ʟʤʽʥʠ ʫʩʽʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʏʂɺ ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʥʠʟʴʢʘ ʘʙʦ ʚʽʜʩʫʪʥʷ 

(ʧʨʠʙʝʨʝʞʥʽ). 
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ʊʘʙʣʠʮʷ 4.1. ʏʫʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʏʂɺ) ̔ ʟ ʘʛʨʝʛʦʚʘʥʠʤʠ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʏʂɺ ʟʘ ʄɻɽɿʂ ʂʘʪʝʛʦʨʽʾ ʏʂɺ ʟʘ ʄɻɽɿʂ ʅʘʟʚʘ ʏʂɺ ʆʜʠʥʠʮʽ 

ʊʚʘʨʠʥʥʠʮʪʚʦ 

ʆʮʽʥʢʘ 
ʉʫʤʘ ʟʘ 

ʢʘʪʝʛʦʨʽʻʶ 

ʉʇɽʂɸ ʊɸ 

ʍʆʃʆɼ  

 ʉɽʈɽɼʅʗ 

ʊɽʄʇɽʈɸʊʋʈɸ ʇʆɺɯʊʈʗ 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʨʽʢ ÁC 0,1 

1,7 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʩʽʯʝʥʴ ÁC 0,2 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʢʚʽʪʝʥʴ ÁC 0,3 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʣʠʧʝʥʴ ÁC 0,4 

 ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʞʦʚʪʝʥʴ ÁC 0,2 

 ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ  d/y 0,5 

 ɽʂʉʊʈɽʄɸʃʔʅɸ 

ʉʇɽʂɸ 

 ʉʝʨʝʜʥʷ ʟʘ ʣʽʪʦ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ 
ÁC 0,6 

2,3 

 ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʜʫʞʝ ʩʠʣʴʥʦʶ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʦʶ 

ʩʧʝʢʦʶ  
d/y 0,6 

 ʊʨʦʧʽʯʥʽ ʥʦʯʽ d/y 0,6 

 ɯʥʜʝʢʩ ɻʫʤʽʜʝʢʩ ʜʣʷ ʩʝʨʝʜʥʽʭ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʣʽʪʢʫ  
index 0,5 

 ɻʨʘʜʫʩʦʜʥʽ ʧʝʨʽʦʜʫ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ  dd/y 0,0 

 ʍɺʀʃɯ ʍʆʃʆɼʋ 
 ʊʝʤʧʝʨʘʪʫʨʘ ʜʫʞʝ ʭʦʣʦʜʥʠʭ ʜʥʽʚ ʫ ʟʠʤʦʚʽ ʤʽʩʷʮʽ  ÁC 0,6 

1,1 
 ɻʨʘʜʫʩʦʜʥʽ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ dd/y 0,5 

 ʄʆʈʆɿʀ 
 ɼʥʽ ʟ ʤʦʨʦʟʦʤ d/y 0,2 

0,4 
 ʄʦʨʦʟʥʽ ʜʥʽ d/y 0,2 

 

 

 

 

 

 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

 

ɿɺʆʃʆɾɽʅʅʗ 

ʊɸ 

ʇʆʉʋʐʃʀɺɯʉʊʔ 

 ʋʉɽʈɽɼʅɽʅɯ ʆʇɸɼʀ 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ % 1,1 

2,2 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʩʽʯʝʥʴ % 0,1 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʢʚʽʪʝʥʴ % 0,2 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʣʠʧʝʥʴ % 0,4 

 ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʞʦʚʪʝʥʴ % 0,4 

 ɿʃʀɺʀ ʊɸ ɼʆʑʆɺɯ 

ʇɸɺʆɼʂʀ 

 ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 5 ʜʥʽʚ mm 0,3 

1,1  ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʜʦʙʫ mm 0,5 

 ʑʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ % 0,3 

 ʇʆʉʋʍʀ  ʄʘʢʩʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʫʭʠ ʟʘ 20-ʨʽʯʯʷ d/y 0,3 0,3 

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿ 

ʇʆɾɽɾʆʅɽɹɽɿʇɽʏʅʆʖ 

ʇʆɻʆɼʆʖ   

  ɯʥʜʝʢʩ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ > 30 d/y 0,3 0,3 

ʉʅɯɻ 

 ʉʅɯɻʆʇɸɼʀ ʊɸ 

ʉʅɯɻʆɺʀʁ ʇʆʂʈʀɺ 

 ʈɯʏʅɸ ʉʋʄɸ ʆʇɸɼɯɺ ʋ ɺʀɻʃʗɼɯ ʉʅɯɻʋ mm 0,1 

0,2  ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿ ʏɸʉʊʂʆʖ ʉʅɯɻʆɺʆɻʆ 

ʇʆʂʈʀɺʋ  Ó30% 
d/y 0,1 

 ʂɯʃʔʂɯʉʊʔ ɼʅɯɺ ɿɯ ʉʅɯɻʆʇɸɼʆʄ Ó 10 ʄʄ ɿɸ ɼʆɹʋ  d/y 0,1 0,1 

ɺɯʊɽʈ 
 ʉɽʈɽɼʅʗ ʐɺʀɼʂɯʉʊʔ ɺɯʊʈʋ  m/s 0,1 0,1 

 ʇʆʈʀɺʀ ɺɯʊʈʋ Ó 10.8 ʄ/ʉ (6 ɹʆʌʆʈʊ) d/y 0,2 0,2 

ʇʈʀɹɽʈɽɾʅɯ 

 ɺɯɼʅʆʉʅʀʁ ʈɯɺɽʅʔ ʇɯɼʅʗʊʊʗ ʄʆʈʗ m 0,0 0,0 

 ɽʂʉʊʈɽʄɸʃʔʅɸ ɺʀʉʆʊɸ ʅɸɻʆʅʅʀʍ ʍɺʀʃʔ (ʇʈʀɹɽʈɽɾʅɽ 

ʇɯɼʊʆʇʃɽʅʅʗ)  
m 0,0 0,0 

ʉʫʤʘ  10,0 10,0 
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4.2. ɺʨʘʟʣʠʚʽʩʪʴ 

ɺʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ (ʩʠʩʪʝʤʠ) ï ʮʝ ʾʾ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. 

ʋʨʘʟʣʠʚʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ ʩʪʫʧʝʥʶ ʟʤʽʥʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ (ʏʂɺ) ʪʘ ʝʣʝʤʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʯʫʪʣʠʚʽʩʪʴ, ʘʙʦ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʰʢʦʜʠ, 

ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʚʧʦʨʘʪʠʩʷ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʷ. ɿʛʽʜʥʦ ʛʣʦʩʘʨʽʶ ʫ ɼʨʫʛʽʡ 

ʨʦʙʦʯʽʡ ʛʨʫʧʽ ʄɻɽɿʂ, ʽʥʜʝʢʩ ʚʨʘʟʣʠʚʦʩʪʽ ï ʮʝ çʤʝʪʨʠʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʚʨʘʟʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ. ɯʥʜʝʢʩ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʢʣʽʤʘʪʫ ʟʘʟʚʠʯʘʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ, ʟ ʘʙʦ ʙʝʟ ʟʚʘʞʫʚʘʥʥʷ, ʢʽʣʴʢʦʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ, ʷʢ 

ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʨʘʟʣʠʚʽʩʪʴ.è  

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʨʘʟʣʠʚʽʩʪʴ ʷʢ ʩʫʤʫ ʜʦʙʫʪʢʽʚ 

ʩʪʫʧʝʥʽʚ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʏʂɺ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʆʩʢʽʣʴʢʠ 

ʩʫʤʘ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʫʪʣʠʚʦʩʪʝʡ ʜʦ 32 ʏʂɺ ʜʣʷ ʫʩʽʭ ʛʘʣʫʟʝʡ ʩʢʣʘʜʘʻ 

10 ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʴ (ʪʘʙʣ. 4.1), ʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʝʥʴ ʚʧʣʠʚʫ ʏʂɺ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ 10 ʦʩʥʦʚʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʄɻɽɿʂ ʪʘʢʦʞ ʫ ʤʝʞʘʭ 10 (ʨʠʩ. 2.10 ï 2.17),  

ʪʦ ʚʨʘʟʣʠʚʽʩʪʴ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʽʜʩʦʪʢʘʭ (%), ʜʝ 100% ʦʟʥʘʯʘʪʠʤʝ ʧʦʚʥʝ ʯʠ 

ʟʥʘʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʙʠʪʢʠ ʛʘʣʫʟʽ (ʩʠʩʪʝʤʠ):  

ɺʨʘʟʣʠʚʽʩʪʴ (%) = × (32 ʏʂɺ) ʉʪʫʧʽʥʴ ʚʧʣʠʚʫ ʏʂɺ ʭ ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʏʂɺ 

ɸʥʘʣʽʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʝʛʘʪʠʚʥʽ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, ʷʢʽ ʫ 

ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ / ʥʝʧʦʚʥʦʶ / ʥʝ ʤʦʞʣʠʚʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʩʪʘʥʫ ʘʙʦ ʜʝʛʨʘʜʘʮʽʾ. ʂʽʣʴʢʽʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʶ ʚʨʘʟʣʠʚʦʩʪʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʫʪʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ (ʛʘʣʫʟʽ) ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʫ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʯʠʥʥʠʢʽʚ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʏʂɺ). ʉʪʫʧʝʥʴ ʚʧʣʠʚʫ ʏʂɺ ʥʘʚʝʜʝʥʦ ʫ ʊʘʙʣ. 2.2.  

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʟʘ ʨʝʛʽʦʥʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʨʪʠ (ʨʠʩ. 4.1) ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ. 4.2) ʜʣʷ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ (2021ï2040, 2041ï2060 ʽ 2081ï2100) 

ʪʘ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ RCP 4.5 i RCP 8.5.  

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʝʛʽʦʥ ʟʘʟʥʘʻ 

ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ: ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʚʠʩʦʢʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʩʧʝʢʠ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʟʤʽʥʘ ʨʝʞʠʤʫ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʠʚʘʣʠʭ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ (ʨʠʩ. 4.2).  
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ʈʠʩʫʥʦʢ 4.1. ï ɺʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʫʩʽʭ ʯʠʥʥʠʢʽʚ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʏʂɺ) ʜʣʷ ʩʮʝʥʘʨʽʾʚ ʽ ʧʝʨʽʦʜʽʚ ʜʦ ʢʽʥʮʷ ʍʍɯ ʩʪ. 

ʊʘʙʣʠʮʷ 4.2. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʨʝʛʽʦʥʘʤʠ, ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) 

ʊʚʘʨʠʥʥʠʮʪʚʦ 

ʈʝʛʽʦʥ  ʉʮʝʥʘʨʽʡ 
2021 ï 2040 2041 ï 2060 2081 ï 2100 

mean max min mean max min mean max  

ɿʘʭʽʜ 
RCP 4.5 14 19 24 18 24 28 23 26 32 

RCP 8.5 16 21 28 22 26 35 35 41 49 

ʇʽʚʥʽʯ 
RCP 4.5 15 18 23 21 25 29 23 30 35 

RCP 8.5 18 23 25 23 29 34 39 45 50 

ʎʝʥʪʨ 
RCP 4.5 16 20 28 23 27 33 25 33 41 

RCP 8.5 20 23 29 26 32 40 40 49 55 

ʉʭʽʜ 
RCP 4.5 17 21 29 23 26 33 30 35 43 

RCP 8.5 20 24 30 29 35 42 46 51 57 

ʇʽʚʜʝʥʴ  
RCP 4.5 20 26 32 24 31 37 32 38 44 

RCP 8.5 21 26 32 30 37 43 45 53 60 

ʂʘʨʧʘʪʠ 
RCP 4.5 12 16 21 16 20 25 22 26 31 

RCP 8.5 14 19 24 19 24 29 34 39 45 

ʂʨʠʤʩʴʢʽ 

ʛʦʨʠ 

RCP 4.5 17 22 25 24 26 29 31 35 40 

RCP 8.5 21 24 26 32 36 42 47 52 58 

ʇʨʠʙʝʨʝʞʞʷ  
RCP 4.5 20 28 33 25 32 37 30 40 45 

RCP 8.5 21 28 33 32 40 43 49 54 58 
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4.2.1. ʇʽʚʜʝʥʴ 

ʏʠʩʝʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʫ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 2021ï2040 ʧʦʢʘʟʫʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʥʽ 

ʚʝʣʠʯʠʥʠ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ (ʪʘʙʣ. 4.3). 

ʊʽʣʴʢʠ ʚ ʦʢʨʝʤʠʭ ʥʝʟʥʘʯʥʠʭ ʟʘ ʧʣʦʱʝʶ ʨʘʡʦʥʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʄʠʢʦʣʘʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʪʽ ʜʣʷ RCP 4.5 ʪʘ ʧʽʚʜʝʥʥʦïʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʴ ʪʘ ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ɸʈ ʂʨʠʤ ʜʣʷ RCP 8.5 (ʨʠʩ. 4.1) ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʛʨʘʜʘʮʽʶ ʚʠʩʦʢʦʾ 

ʚʨʘʟʣʠʚʦʩʪʽ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 32% (ʪʘʙʣ. 4.3).  

 

ʈʠʩʫʥʦʢ 4.2. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ 

ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

ɺʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʪʘʢʠʭ ʟʤʽʥ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʚʠʩʦʢʘ ʟʘ ʦʙʦʤʘ 

ʩʮʝʥʘʨʽʷʤʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʥʘ ʧʝʨʝʚʘʞʥʽʡ 

ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʚʨʘʟʣʠʚʽʩʪʴ ʚʠʩʦʢʘ, ʘʣʝ ʥʘ ʧʽʚʥʦʯʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʫ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʂʨʠʤʫ ʚʦʥʘ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʷ (ʨʠʩ. 4.1). ɿʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 

ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʠʩʦʢʘ ʚ ʫʩʴʦʤʫ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʧʽʚʜʥʽ ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʽ ʧʽʚʜʥʽ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, 

ʘ ʪʘʢʦʞ ʫ ʮʝʥʪʨʽ ʪʘ ʥʘ ʟʘʭʦʜʽ ʂʨʠʤʫ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʮʝʥʘʨʽʾʚ 37% ʽ 43% 

ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ (2081ï2100) ʨʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʚʨʘʟʣʠʚʦʩʪʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ ʩʪʘʻ ʩʫʪʪʻʚʦʶ. ʋ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʾ RCP 4.5 

ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʟʘʣʠʰʠʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʟ ʜʝʷʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʦʮʽʥʦʯʥʠʭ 
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ʧʦʢʘʟʥʠʢʽʚ, ʧʨʠ ʙʽʣʴʰ ʞʦʨʩʪʢʦʤʫ ʩʮʝʥʘʨʽʾ RCP 8.5 ï ʚʨʘʟʣʠʚʽʩʪʴ ʙʫʜʝ ʜʫʞʝ 

ʚʠʩʦʢʦʶ ʟ ʚʽʜʥʦʩʥʦ ʦʜʥʦʨʽʜʥʠʤ ʫ ʨʝʛʽʦʥʽ ʨʦʟʧʦʜʽʣʦʤ ʦʮʽʥʦʯʥʠʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ ʫ ʨʝʛʽʦʥʽ ʦʪʨʠʤʘʥʽ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʤʝʞʘʭ ʚʩʽʻʾ 

ʋʢʨʘʾʥʠ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ï 44% ʽ 60% ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 4.2 ʽ 4.3). 

ʊʘʙʣʠʮʷ 4.3. ʉʪʘʪʠʩʪʠʯʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ 
ʇ̔ ʚʜʝʥʴ 

RCP4.5 2021ï2040 2041ï2060 2081ï2100 

max 32 37 44 

mean 26 31 38 

min 20 24 32 

RCP8.5 2021ï2040 2041ï2060 2081ï2100 

max 32 43 60 

mean 26 37 53 

min 21 30 45 

4.2.2. ʎʝʥʪʨ 

ʋ ʧʦʪʦʯʥʦʤʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ 2021ï2040 ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ 

ʦʪʨʠʤʘʥʽ ʥʠʟʴʢʽ (ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʨʘʡʦʥʠ) ʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5. ɼʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 

ʦʪʨʠʤʘʥʦ ʦʜʥʦʨʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʷʢ 

ʩʝʨʝʜʥʶ (ʪʘʙʣ. 4.4). 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ 

ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ  ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʽʟʥʠʮʷ ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ. ʗʢʱʦ ʜʣʷ RCP 4.5 

ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʫʩʽʭ ʦʙʣʘʩʪʝʡ ʮʝʥʪʨʫ ʚʨʘʟʣʠʚʽʩʪʴ ʟʨʦʩʪʘʻ ʜʦ ʨʽʚʥʷ ʩʝʨʝʜʥʴʦʾ ʟ 

ʪʦʯʢʦʚʠʤʠ ʚʢʨʘʧʣʝʥʥʷʤʠ ʚʠʩʦʢʦʾ, ʪʦ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʦʪʨʠʤʘʥʦ ʧʦʢʘʟʥʠʢʠ, 

ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʫ ʚʠʩʦʢʫ ʚʨʘʟʣʠʚʽʩʪʴ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʚʨʘʟʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ. ʄʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 33% ʽ 40% ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 4.1, ʪʘʙʣ. 4.4). 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ (2081ï2100), ʢʦʣʠ ʦʯʽʢʫʶʪʴʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʽ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ, ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʮʠʭ ʟʤʽʥ ʟʨʦʩʪʝ 

(ʨʠʩ. 4.3). ʋ ʚʠʧʘʜʢʫ ʩʮʝʥʘʨʽʶ RCP 4.5 ʦʪʨʠʤʘʥʦ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʨʽʜʥʠʡ ʨʦʟʧʦʜʽʣ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʟ ʦʢʨʝʤʠʤʠ ʪʦʯʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʥʴʦʾ 

ʚʨʘʟʣʠʚʦʩʪʽ ʥʘ ʟʘʭʦʜʽ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 4.1). ɼʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʥʘ ʟʘʭʦʜʽ 

ʨʝʛʽʦʥʫ (ɺʽʥʥʠʮʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʟʘʭʽʜ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ) ʦʪʨʠʤʘʥʦ ʚʠʩʦʢʫ, ʘ ʥʘ  

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ï ʜʫʞʝ ʚʠʩʦʢʫ ʚʨʘʟʣʠʚʽʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ 

ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ  ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ï 41% ʪʘ 55% ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 4.4). 

 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʊʘʙʣʠʮʷ 4.4. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʽʦʥʫ 
ʎʝʥʪʨ 

RCP4.5 2021ï2040 2041ï2060 2081ï2100 

max 28 33 41 

mean 20 27 33 

min 16 23 25 

RCP8.5 2021ï2040 2041ï2060 2081ï2100 

max 29 40 55 

mean 23 32 49 

min 20 26 40 

 
ʈʠʩʫʥʦʢ 4.3. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʨʝʛʽʦʥʽ ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ 

ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

4.2.3 ɿʘʭʽʜ 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʝʡ ʨʝʛʽʦʥ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʥʫ ʽ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʻ ʥʘʡʙʽʣʴʰ ʙʣʘʛʦʧʦʣʫʯʥʠʤ ʚ ʋʢʨʘʾʥʽ 

(ʨʠʩ. 4.4). ʋ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ ʤʘʻʤʦ ʧʝʨʝʚʘʞʥʦ ʥʠʟʴʢʫ ʜʣʷ RCP 4.5 ʪʘ ʧʝʨʝʚʘʞʥʦ 

ʩʝʨʝʜʥʶ ʟ ʚʢʨʘʧʣʝʥʥʷʤʠ ʥʠʟʴʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʜʣʷ RCP 8.5 (ʨʠʩ. 4.1). 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʨʝʛʽʦʥʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ 

(ʪʘʙʣ. 4.5). ɭʜʠʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ï ʥʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʚʠʷʚʣʷʶʪʴʩʷ ʨʘʡʦʥʠ ʟ ʚʠʩʦʢʦʶ ʚʨʘʟʣʠʚʽʩʪʶ ʛʘʣʫʟʽ 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

(ʨʠʩ. 4.1). ʗʢ ʨʝʟʫʣʴʪʘʪ, ʩʘʤʝ ʪʘʤ ʦʪʨʠʤʘʥʽ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ: 

28% ʽ 35% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʶ. 

ʊʘʙʣʠʮʷ 4.5. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 
ɿʘʭʽʜ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 24 28 32 

mean 19 24 26 

min 14 18 23 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 28 35 49 

mean 21 26 41 

min 16 22 35 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ (2081ï2100) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʶ RCP 4.5 

ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʨʝʛʽʦʥ ʟʙʝʨʽʛʘʻ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ (ʢʨʽʤ ʥʝʚʝʣʠʢʦʛʦ ʨʘʡʦʥʫ 

ʢʨʘʡʥʴʦʛʦ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ) ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ. ʋ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ 

ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ (ʢʨʽʤ ʂʘʨʧʘʪ) ʮʝ ʻʜʠʥʠʡ ʮʽʣʽʩʥʠʡ ʨʝʛʽʦʥ ʟ ʪʘʢʠʤʠ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʫ ʮʝʡ ʧʝʨʽʦʜ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 32%. ɼʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʚʠʩʦʢʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 49%. 

 

ʈʠʩʫʥʦʢ 4.4. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʫ 

ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

4.2.4. ʉʭʽʜ 

ʅʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʥʘ ʧʽʚʜʥʽ, ʦʯʽʢʫʶʪʴʩʷ ʟʥʘʯʠʤʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʨʝʞʠʤʫ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ, ʽ ʪʦʤʫ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʚʽʜʙʫʜʝʪʴʩʷ ʩʫʪʪʻʚʘ ʟʤʽʥʘ 

ʧʦʢʘʟʥʠʢʽʚ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʨʠʩ. 4.5).  

ʋ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ 2021ï2040 ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʦʪʨʠʤʘʥʦ ʧʦʢʘʟʥʠʢʠ 

ʚʨʘʟʣʠʚʦʩʪʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 

ʻ ʦʢʨʝʤʽ ʪʦʯʢʦʚʽ ʚʢʨʘʧʣʝʥʥʷ ʥʘ ʧʽʚʥʦʯʽ ʨʝʛʽʦʥʫ ʧʦʢʘʟʥʠʢʽʚ ʥʠʟʴʢʦʾ ʛʨʘʜʘʮʽʾ 

ʚʨʘʟʣʠʚʦʩʪʽ, ʘ ʜʣʷ RCP 8.5 ʪʘʢʦʞ ʪʦʯʢʦʚʽ ʚʢʨʘʧʣʝʥʥʷ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʧʦʢʘʟʥʠʢʽʚ 

ʩʝʨʝʜʥʴʦʾ ʛʨʘʜʘʮʽʾ ʚʨʘʟʣʠʚʦʩʪʽ (ʨʠʩ. 4.1).  

 

ʈʠʩʫʥʦʢ 4.5. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʫ 

ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 (ʪʘʙʣ. 4.6) ʦʯʽʢʫʻʪʴʩʷ ʩʫʪʪʻʚʘ 

ʨʽʟʥʠʮʷ ʫ ʨʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʮʝʥʘʨʽʶ. ɼʣʷ RCP 4.5 ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ 

ʟʘʣʠʰʠʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ (ʩʝʨʝʜʥʷ) ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʽʚʜʥʷ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʧʽʜʚʠʱʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʾ (ʨʠʩ. 4.5).  

ɸʣʝ ʜʣʷ RCP 8.5 ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʙʽʣʴʰʠʪʴʩʷ ʜʦ ʚʠʩʦʢʦʛʦ.  

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 2081ï2100 (ʪʘʙʣ. 4.6) ʫ ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʷʢ ʽ ʫ 

ʧʽʚʜʝʥʥʦʤʫ, ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʨʦʩʪʘʪʠʤʝ ʟʛʽʜʥʦ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ 

RCP 4.5 ʜʦ ʚʠʩʦʢʦʛʦ, ʘ ʜʣʷ RCP 8.5 ï ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʛʦ. ʄʘʢʩʠʤʘʣʴʥʽ ʦʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ 43% ʽ 57% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʾʚ.  



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

ʊʘʙʣʠʮʷ 4.6. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 

ʉʭʽʜ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 29 33 43 

mean 21 26 35 

min 17 23 30 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 30 42 57 

mean 24 35 51 

min 20 29 46 

4.2.5. ʇʽʚʥʽʯ 

 

ʇʽʚʥʽʯʥʠʡ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʣʠʟʴʢʠʡ ʜʦ ʩʮʝʥʘʨʽʶ, ʱʦ ʦʯʽʢʫʻʪʴʩʷ 

ʫ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ (ʪʘʙʣ. 4.7). ʋ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ ʜʣʷ ʩʮʝʥʘʨʽʶ RCP 4.5 

ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʥʠʟʴʢʠʡ ʟ ʚʢʣʶʯʝʥʥʷʤ ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ ʥʘ ʧʽʚʥʦʯʽ 

ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʜʝ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ (ʨʠʩ. 4.1). ɼʣʷ RCP 8.5 ʦʪʨʠʤʘʥʦ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʘʜʘʮʽʾ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ, 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʦʢʨʝʤʽ ʪʦʯʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʥʠʟʴʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ. 

ʊʘʙʣʠʮʷ 4.7. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʽʚʥʽʯ 

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 23 29 35 

mean 18 25 30 

min 15 21 23 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 25 34 50 

mean 23 29 45 

min 18 23 39 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʨʝʘʢʮʽʷ ʛʘʣʫʟʽ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʦʯʽʢʫʻʪʴʩʷ ʙʽʣʴʰ ʚʽʜʯʫʪʥʦʶ (ʨʠʩ. 4.6). ɿʘ ʫʤʦʚ ʩʮʝʥʘʨʽʶ RCP 4.5 ʚʨʘʟʣʠʚʽʩʪʴ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʦʯʽʢʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʠ ʾʭ ʦʜʥʦʨʽʜʥʦʤʫ 

ʨʦʟʧʦʜʽʣʽ, ʘ ʜʣʷ ʫʤʦʚ RCP 8.5 ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʟʘʣʠʰʘʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 

ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʽʚʜʝʥʥʦʛʦ 

ʩʭʦʜʫ), ʥʘ ʧʽʚʥʦʯʽ ʂʠʾʚʩʴʢʦʾ ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 4.1). 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ï 29% ʪʘ 34% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʶ (ʪʘʙʣ. 4.7). 
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ʈʠʩʫʥʦʢ 4.6. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʧʽʚʥʽʯʥʦʤʫ ʨʝʛʽʦʥʽ 

ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʫ ʧʝʨʽʦʜ 2081ï2100 ʟʘ ʧʦʤʽʨʥʠʤ ʩʮʝʥʘʨʽʻʤ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʦʯʽʢʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʠʩʦʢʦʶ (ʪʘʙʣ. 4.7), ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʥʝʚʝʣʠʢʠʭ 

ʨʘʡʦʥʽʚ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʟʙʝʨʝʞʝʪʴʩʷ ʧʦʤʽʨʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ (ʨʠʩ. 4.1). ɿʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʫ ʮʝʡ ʧʝʨʽʦʜ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ 

ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʫʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ 

ʷʚʠʱ, ʷʢʽ ʟʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʎʝ ʧʨʠʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʽ ʛʘʣʫʟʽ ʜʦ ʨʽʚʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʧʦ ʨʝʛʽʦʥʫ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ï 35% ʽ 50% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʮʝʥʘʨʽʾʚ (ʪʘʙʣ. 4.7). 

4.2.6. ʂʘʨʧʘʪʩʴʢʽ ʛʦʨʠ 

ʋ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ 2021ï2040 ʜʣʷ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʽ ʥʘʡʥʠʞʯʽ ʜʣʷ ʫʩʽʻʾ 

ʋʢʨʘʾʥʠ ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʪʘʙʣ. 4.8).  

ʊʦʙʪʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʩʠʣʴʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʫ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘ ʛʣʦʙʘʣʴʥʽ ʽ ʨʝʛʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʫʪ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʡʤʝʥʰ ʚʨʘʟʣʠʚʠʤʠ (ʨʠʩ. 4.1).  

ɼʣʷ RCP 4.5 ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʠʟʴʢʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

21%, ʱʦ ʚʞʝ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʚʨʘʟʣʠʚʦʩʪʽ. ɼʣʷ ʩʮʝʥʘʨʽʶ RCP 8.5 ʫ ʛʦʨʘʭ 

ʟʘʣʠʰʘʻʪʴʩʷ ʪʘʢʦʞ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ, ʘʣʝ ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʯʘʩʪʠʥʽ ʚʽʥ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 24%. 
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ʊʘʙʣʠʮʷ 4.8. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ (%) ʜʣʷ ʨʝʛʽʦʥʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ 

ʂʘʨʧʘʪʠ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 21 25 31 

mean 16 20 26 

min 12 16 22 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 24 29 45 

mean 19 24 39 

min 14 19 34 

 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʚ ʨʝʛʽʦʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʘʣʫʟʽ, ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ ʧʦʤʽʨʥʠʤ 

ʩʮʝʥʘʨʽʻʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʦʶ (ʮʝʥʪʨ ʨʝʛʽʦʥʫ) ʘʙʦ ʩʝʨʝʜʥʴʦʶ, ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ 25%. ɿʘ ʩʮʝʥʘʨʽʻʤ RCP 8.5 ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʦ 

ʛʨʘʜʘʮʽʾ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 29%. 

 
ʈʠʩʫʥʦʢ 4.7. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʂʘʨʧʘʪʩʴʢʠʭ ʛʦʨʘʭ 

ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 2081ï2100 ʟʘ ʩʮʝʥʘʨʽʻʤ RCP 4.5 ʚʨʘʟʣʠʚʽʩʪʴ 

ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʘ ʧʦʤʽʨʥʠʤ ʩʮʝʥʘʨʽʻʤ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʨʽʚʥʷ 

ʩʝʨʝʜʥʴʦʾ ʫ ʚʩʴʦʤʫ ʨʝʛʽʦʥʽ. ɸʣʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʽʟʢʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ 

ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʶ RCP 8.5. ʇʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ 
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ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʦ ʚʠʩʦʢʠʭ, ʟ ʤʘʢʩʠʤʫʤʦʤ 45%. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʽ ʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʯʥʽ ʨʽʟʥʠʮʽ ʫ ʟʤʽʥʽ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʫ ʨʝʛʽʦʥʽ ʟʘ ʩʮʝʥʘʨʽʷʤʠ 

RCP 4.5 ʪʘ RCP 8.5 ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ. 

4.2.7. ʂʨʠʤʩʴʢʽ ʛʦʨʠ 

ʋ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ (ʪʘʙʣ. 4.9) ʦʪʨʠʤʘʥʦ ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ 

ʚʨʘʟʣʠʚʦʩʪʽ (22% ʽ 24%) ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʣʠʰʝ ʜʣʷ ʩʮʝʥʘʨʽʶ  

RCP 4.5 ʦʪʨʠʤʘʥʦ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʪʨʘʧʣʷʻ ʚ ʢʘʪʝʛʦʨʽʶ ʥʠʟʴʢʦʾ ʚʨʘʟʣʠʚʦʩʪʽ 

(17%). ɺʣʘʩʥʝ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʚ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ ʥʠʞʯʘ, ʘʙʦ ʩʧʽʚʩʪʘʚʥʘ  

ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʟ ʇʽʚʜʝʥʥʠʤ ʨʝʛʽʦʥʦʤ, ʜʝ ʦʪʨʠʤʘʥʦ 20ï32% ʟʘ RCP 4.5 ʽ 21ï32% 

ʜʣʷ RCP 8.5. 

ʅʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2041ï2060 ʦʯʽʢʫʻʪʴʩʷ ʧʝʚʥʘ ʨʽʟʥʠʮʷ ʫ ʟʤʽʥʽ 

ʢʣʽʤʘʪʫ ʚ ʨʝʛʽʦʥʽ ʟʘ ʢʦʞʥʠʤ ʟ ʩʮʝʥʘʨʽʾʚ, ʢʦʣʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʟʤʽʥʠ ʙʫʜʫʪʴ ʜʣʷ 

RCP 8.5 (ʨʠʩ. 4.8). ɿʚʽʜʩʠ ʽ ʨʽʟʥʠʮʷ ʚʨʘʟʣʠʚʦʩʪʽ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʷʢʘ ʜʣʷ ʧʦʤʽʨʥʦʛʦ 

ʩʮʝʥʘʨʽʶ ʤʘʪʠʤʝ ʧʦʢʘʟʥʠʢʠ ʟ ʤʘʢʩʠʤʫʤʦʤ 29%, ʘ ʜʣʷ ʞʦʨʩʪʢʽʰʦʛʦ ʩʮʝʥʘʨʽʶ ï 

ʚʠʩʦʢʽ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 42%, ʱʦ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʚʠʩʽʡ ʚʨʘʟʣʠʚʦʩʪʽ 

ʛʘʣʫʟʽ. 

ʋ ʢʽʥʮʽ ʩʪʦʨʽʯʯʷ ʟʨʦʩʪʘʻ ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʩʮʝʥʘʨʽʷʤʠ ʽ ʜʣʷ RCP 4.5 

ʚʨʘʟʣʠʚʽʩʪʴ ʟʨʦʩʪʘʻ ʜʦ ʚʠʩʦʢʦʾ (ʤʘʢʩʠʤʫʤ ï 40%), ʘ ʜʣʷ RCP 8.5 ï ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʾ 

ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 52% ʽ ʤʘʢʩʠʤʫʤʦʤ 58% (ʪʘʙʣ. 4.9). 

ʊʘʙʣʠʮʷ 4.9. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ (ʤʽʥʽʤʘʣʴʥʝ, ʩʝʨʝʜʥʻ ʽ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ) ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ 

(%) ʜʣʷ ʨʝʛʽʦʥʫ ʂʨʠʤʩʴʢʠʭ ʛʽʨ 

ʂʨʠʤʩʴʢʽ ʛʦʨʠ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 25 29 40 

mean 22 26 35 

min 17 24 31 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 26 42 58 

mean 24 36 52 

min 21 32 47 
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ʈʠʩʫʥʦʢ 4.8. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ  ʫ 

ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ (ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ 

ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ) 

4.2.8. ʇʨʠʙʝʨʝʞʥʠʡ 

ɼʣʷ ʇʨʠʙʝʨʝʞʥʦʛʦ ʨʝʛʽʦʥʫ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ 

(ʨʠʩ. 4.1) ʪʘʢʦʞ ʙʣʠʟʴʢʘ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʤʝʞʫʶʯʦʛʦ ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʨʘʭʫʥʦʢ 

ʙʣʠʟʴʢʦʩʪʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʽ ʷʢʱʦ ʫ ʧʦʪʦʯʥʦʤʫ ʧʝʨʽʦʜʽ ʫ ʧʨʠʙʝʨʝʞʥʠʭ 

ʨʘʡʦʥʽʚ ʜʝʱʦ ʚʠʱʽ ʽ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ ʚʨʘʟʣʠʚʦʩʪʽ ʚʽʜ 20ï21% ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ 33% ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ (ʪʘʙʣ. 4.10), ʪʦ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ 

ʧʦʢʘʟʥʠʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʩʧʽʚʩʪʘʚʥʽ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʥʘ ʢʽʥʝʮʴ 

ʩʪʦʨʽʯʯʷ ʫ ʧʝʨʽʦʜ 2081ï2100 ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʜʣʷ RCP 8.5 ʜʝʱʦ 

ʥʠʞʯʽ ʜʣʷ ʧʨʠʙʝʨʝʞʥʠʭ ʨʝʛʽʦʥʽʚ: 58% ʧʨʦʪʠ 60% ʜʣʷ ʇʽʚʜʥʷ (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʷ 4.10. ʉʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ (ʤʽʥʽʤʘʣʴʥʝ, ʩʝʨʝʜʥʻ ʽ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ) ʚʨʘʟʣʠʚʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʪʘ ʧʝʨʽʦʜʘʤʠ 

(%) ʜʣʷ ʧʨʠʙʝʨʝʞʥʦʛʦ ʨʝʛʽʦʥʫ 

ʇʨʠʙʝʨʝʞʞʷ  

RCP4.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 33 37 45 

mean 28 32 40 

min 20 25 30 

RCP8.5 2021 ï 2040 2041 ï 2060 2081 ï 2100 

max 33 43 58 

mean 28 40 54 

min 21 32 49 
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ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʟʘʛʨʦʟʘ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʤʦʨʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʤʘʢʩʠʤʘʣʴʥʘ (ʨʠʩ. 2.15), ʘʣʝ ʦʩʢʽʣʴʢʠ ʫ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʥʝ ʤʘʻ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʮʠʭ ʧʨʠʙʝʨʝʞʥʠʭ ʯʠʥʥʠʢʽʚ (ʪʘʙʣ. 4.1), ʦʩʢʽʣʴʢʠ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʚʘʨʠʥ ʤʦʞʥʘ ʚʽʜʽʛʥʘʪʠ ʚʽʜ ʫʟʙʝʨʝʞʞʷ, ʪʦ ʡ ʚʥʝʩʦʢ ʫ ʚʨʘʟʣʠʚʽʩʪʴ 

ʙʫʜʝ ʥʫʣʴʦʚʠʤ (ʨʠʩ. 4.9).  

 
ʈʠʩʫʥʦʢ 4.9. ï ʄʘʢʩʠʤʘʣʴʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʧʨʠʙʝʨʝʞʥʦʤʫ 

ʨʝʛʽʦʥʽ ʫ ʪʨʠ ʧʝʨʽʦʜʠ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ  

(ʥʠʞʥʷ ʧʣʘʥʢʘ) ʽʟ ʧʦʜʽʣʦʤ ʥʘ ʢʘʪʝʛʦʨʽʾ ʏʂɺ (ʢʦʣʴʦʨʠ)  
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5. ʈʀɿʀʂʀ ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɼʃʗ ʉɯʃʔʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

5.1. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ 

ɼʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʧʨʦʧʠʩʘʥʽ ʚ çʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʝʢʪʦʨʽʚ ʪʘ ʧʨʠʨʦʜʥʠʭ ʩʢʣʘʜʦʚʠʭ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫè, ʟʘʪʚʝʨʜʞʝʥʠʭ ʅʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ 03.06.2023 ˉ 386, ʟ 

ʜʝʷʢʠʤʠ ʦʥʦʚʣʝʥʥʷʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʡ, ʱʦ ʟôʷʚʠʣʠʩʷ ʚ 

ʦʩʪʘʥʥʴʦʤʫ ʟʚʽʪʽ ʄɻɽɿʂ ʫ 2021-2023 ʨʦʢʘʭ. ʎʷ ʦʥʦʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʙʫʣʘ ʘʧʨʦʙʦʚʘʥʘ 

ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ɭʉ ɸʇɽʅɸ 3 ʽ ʧʨʦʜʦʚʞʫʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʪʘ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʽ 

ʪʝʨʠʪʦʨʽʡ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʨʠʟʠʢ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʦʜʽʾ ʤʘʻ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʪʦʤʫ 

ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʟʘʛʨʦʟ, ʨʠʟʠʢ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ ʛʘʣʫʟʴ (ʩʠʩʪʝʤʘ) ʤʘʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽ ʯʠʥʠʪʴʩʷ ʚʧʣʠʚ ʚʽʜ ʟʤʽʥʠ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘ ʪʘʢʦʞ ʚʦʥʘ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʜʽʻʶ, ʪʦʙʪʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʟʘʛʨʦʟʠ. ɺʠʢʣʶʯʝʥʥʷ ʦʜʥʽʻʾ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʟʚʦʜʠʪʴ ʨʠʟʠʢ ʜʦ ʥʫʣʷ. ʊʦʤʫ ʨʠʟʠʢ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʫʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʧʝʨʝʜʫʤʦʚ:  

ʈʠʟʠʢ = ɿʘʛʨʦʟʘ x ʇʝʨʝʙʫʚʘʥʥʷ ʧʽʜ ʜʽʻʶ ʭ ʏʫʪʣʠʚʽʩʪʴ  (1) 

ɿʘʛʨʦʟʘ = ʄʘʢʩʠʤʘʣʴʥʘ ʟʤʽʥʘ ʏʂɺ x ɯʤʦʚʽʨʥʽʩʪʴ,  (2) 

ʜʝ: 

ʄʘʢʩʠʤʘʣʴʥʘ ʟʤʽʥʘ ʏʂɺ ï ʧʨʦʧʦʨʮʽʡʥʘ ʚʧʣʠʚʫ ʚʽʜ ʟʤʽʥʠ ʯʠʥʥʠʢʘ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʢʦʞʥʽʡ ʢʘʪʝʛʦʨʽʾ ʟ-ʧʦʤʽʞ ʫʩʽʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ 1, ʜʝ 0 ï ʥʝʟʥʘʯʥʠʡ, 0,25 ï ʥʠʟʴʢʠʡ, 0,5 ï ʩʝʨʝʜʥʽʡ,  

0,75 ï ʚʠʩʦʢʠʡ, 1 ï ʜʫʞʝ ʚʠʩʦʢʠʡ (ʪʘʙʣ. 2.2); 

ʁʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ï ʧʨʠʡʤʘʻ ʫʤʦʚʥʝ ʟʥʘʯʝʥʥʷ 5 (95% ʥʘʩʪʘʥʥʷ) ʫ 

ʧʦʪʦʯʥʦʤʫ ʚʫʟʣʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 4 (75% ʥʘʩʪʘʥʥʷ) ʜʣʷ 

ʩʫʤʽʞʥʦʛʦ ʚʫʟʣʘ ʚʽʜʥʦʩʥʦ ʧʦʪʦʯʥʦʛʦ. ʊʘʢ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʻ ʚʠʩʦʢʦʶ, 

ʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʜʽʾ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ, ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʣʦʢʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʽ ʫ ʮʽʣʦʤʫ ʟʛʣʘʜʠʪʠ ʬʣʫʢʪʫʘʮʽʾ 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʜʽʡ. ɺ ʮʴʦʤʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʧʽʜʭʦʜʽ  

ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ, ʷʢʱʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʘʥʩʘʤʙʣʝʤ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟ 

ʢʦʨʝʢʮʽʻʶ ʧʦʭʠʙʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʪʨʝʤʘʣʴʥʘ ʧʦʜʽʷ ʚ ʧʝʚʥʦʤʫ ʚʫʟʣʽ, ʪʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʮʽʻʾ ʧʦʜʽʾ Ó95%, ʘʣʝ ʾʾ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʧʨʦʝʢʮʽʷʭ ʈʂʄ 

ʤʘʻ ʥʠʞʯʫ ʽʤʦʚʽʨʥʽʩʪʴ, ʽ ʯʝʨʝʟ ʮʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʦʜʽʷ ʤʦʞʝ 
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ʪʨʘʧʠʪʠʩʴ ʫ ʩʫʤʽʞʥʦʤʫ ʚʫʟʣʽ, ʘʣʝ ʟ ʤʝʥʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʫ 75%, ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʟʤʝʥʰʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (4) ʫ ʚʠʟʥʘʯʝʥʽ ʟʘʛʨʦʟʠ; 

ʇʝʨʝʙʫʚʘʥʥʷ ʧʽʜ ʜʽʻʶ (= 1) ï ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʤʦʞʣʠʚʠʤ ʚʧʣʠʚʦʤ ʨʠʟʠʢʽʚ ʧʦ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʪʦʙʪʦ ʚ ʢʦʞʥʦʤʫ ʚʫʟʣʽ ʛʝʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ; 

ʏʫʪʣʠʚʽʩʪʴ ï ʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʝʡ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ 2,3 ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙôʻʜʥʘʥʥʷ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʏʂɺ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʄɻɽɿʂ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣʠ 3.1 ʽ 4.1, 

ʪʘʙʣ. 3.1 ʽ 4.1):  

1) ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʚʢʣʶʯʘʻ ï 5 ʧʦʢʘʟʥʠʢʽʚ: 

ʫʩʝʨʝʜʥʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ ʨʽʢ, ʩʽʯʝʥʴ, ʢʚʽʪʝʥʴ, ʣʠʧʝʥʴ ʽ ʞʦʚʪʝʥʴ); 

2) ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʩʧʝʢʠ (ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʫʩʝʨʝʜʥʝʥʘ 

ʟʘ ʣʽʪʥʽ ʤʽʩʷʮʽ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʜʫʞʝ 

ʩʠʣʴʥʦʶ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʦʶ ʩʧʝʢʦʶ, ʪʨʦʧʽʯʥʽ ʥʦʯʽ, ʜʥʽ ʟ ʽʥʜʝʢʩʦʤ ɻʫʤʽʜʝʢʩ ʚʠʱʝ ʟʘ 

30, ʛʨʘʜʫʩʦ-ʜʥʽ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ); 

3) ʟʙʽʣʴʰʝʥʥʷ ʤʦʨʦʟʽʚ (ʚʢʣʶʯʘʻ: ʭʚʠʣʽ ʭʦʣʦʜʫ ʪʘ ʜʥʽ ʟ ʤʦʨʦʟʦʤ); 

4) ʟʤʝʥʰʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʚʢʣʶʯʘʻ: ʫʩʝʨʝʜʥʝʥʽ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʨʽʢ, ʩʽʯʝʥʴ, ʢʚʽʪʝʥʴ, ʣʠʧʝʥʴ ʽ ʞʦʚʪʝʥʴ); 

5) ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʫʭ ʪʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʧʦʛʦʜʠ (ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʙʝʟʜʦʱʦʚʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʟ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʶ ʧʦʛʦʜʦʶ ʫ ʨʦʮʽ)  

6) ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ (ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ: ʱʦʨʽʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʫʞʝ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ, ʢʽʣʴʢʽʩʪʴ ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ ʟʘ ʦʜʥʫ ʜʦʙʫ ʽ ʢʽʣʴʢʽʩʪʴ 

ʩʠʣʴʥʠʭ ʦʧʘʜʽʚ ʟʘ 5 ʜʽʙ); 

7) ʟʤʝʥʰʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʩʥʽʛʦʧʘʜʽʚ (ʚʢʣʶʯʘʻ: ʨʽʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʯʘʩʪʢʦʶ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ Ó 30%)  

8) ʟʙʽʣʴʰʝʥʥʷ ʩʥʽʛʦʧʘʜʽʚ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʥʘʜ 10 ʤʤ ʟʘ ʜʦʙʫ (ʢʽʣʴʢʽʩʪʴ 

ʜʥʽʚ ʟʽ ʩʥʽʛʦʤ Ó 10 ʤʤ ʟʘ ʜʦʙʫ) 

9) ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʨʠʚʽʚ ʚʽʪʨʫ (ʚʢʣʶʯʘʻ: ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ, ʢʦʣʠ ʚʽʜʤʽʯʘʣʠʩʷ ʧʦʨʠʚʠ ʚʽʪʨʫ Ó 10,8 ʤ/c) 

10) ʧʽʜʥʷʪʪʷ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʤʦʨʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʥʘʛʦʥʥʠʭ ʭʚʠʣʴ 

(ʧʨʠʙʝʨʝʞʥʽ ʬʘʢʪʦʨʠ) 

ʈʠʟʠʢʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ, ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʣʷ ʥʘʡʙʣʠʞʯʦʛʦ ʧʝʨʽʦʜʫ 2021ï

2040 ʽ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʦʨʽʯʯʷ 2041ï2060. ʊʦʙʪʦ ʫ ʧʝʨʽʦʜʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʜʣʷ 
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ʨʦʟʚʠʪʢʫ ʽ ʚʨʘʭʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʇʨʠ ʮʴʦʤʫ 

ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʧʨʦʻʢʮʽʾ ʟʘ ʜʚʦʤʘ ʨʦʟʛʣʷʥʫʪʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʘ ʜʣʷ ʨʠʟʠʢʽʚ ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ ʩʝʨʝʜ ʥʠʭ ʩʘʤʝ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʧʣʠʚ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʯʝʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʏʂɺ ʚʠʟʥʘʯʘʣʘʩʷ ʯʫʪʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʪʘ ʩʫʤʘʨʥʘ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʯʘʩʦʚʠʭ ʟʤʽʥ ʏʂɺ, ʪʦʙʪʦ ʚʨʘʟʣʠʚʽʩʪʴ (ʜʠʚ. ʚʠʱʝ ʚ ʨʦʟʜʽʣʠ 3 ʽ 4). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʽʚ ʨʠʟʠʢʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʘʢʠʭ ʢʨʦʢʽʚ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ, ʷʢʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʟʤʽʥʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʟ-ʧʦʤʽʞ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʏʂɺ) ʚ ʢʘʪʝʛʦʨʽʾ 

ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʧʝʨʽʦʜʽʚ 2021ï2040 ʽ 2041ï2060 ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ RCP 4.5 ʪʘ 

RCP 8.5. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʢʨʦʢʫ ʧʦ ʩʫʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.10 ʜʣʷ ʪʠʭ 

ʧʽʜʢʘʪʝʛʦʨʽʾ, ʜʝ ʯʠʥʥʠʢʽʚ ʙʫʣʦ ʙʽʣʴʰʝ ʦʜʥʦʛʦ. ʗʢ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʦʪʨʠʤʘʥʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʫ ʢʘʪʝʛʦʨʽʾ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ ʜʣʷ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 5.1), ʜʝ ʻ ʨʽʟʢʽ ʧʝʨʝʭʦʜʠ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ 

ʟʦʥʘʤʠ ï ʛʦʨʘʤʠ ʽ ʜʦʣʠʥʘʤʠ, ̔  ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ. 
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ʈʠʩʫʥʦʢ 5.1. ï ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʫʧʝʥʶ 

ʚʧʣʠʚʫ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ (ʯʝʨʚʦʥʠʡ ï ʜʫʞʝ ʚʠʩʦʢʠʡ ʚʧʣʠʚ, ʧʦʤʘʨʘʥʯʝʚʠʡ ï 

ʚʠʩʦʢʠʡ, ʞʦʚʪʠʡ ï ʩʝʨʝʜʥʽʡ, ʟʝʣʝʥʠʡ ï ʥʠʟʴʢʠʡ, ʙʣʘʢʠʪʥʠʡ ï ʥʝʟʥʘʯʥʠʡ) 

2. ɼʣʷ ʨʝʟʫʣʴʪʘʪʫ ʧʝʨʰʦʛʦ ʢʨʦʢʫ ʟʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʣʷ 

ʥʘʡʙʣʠʞʯʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʽʚ ʟʘ ʜʚʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʫ ʢʦʞʥʦʤʫ ʚʫʟʣʽ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ (ʨʠʩ. 5.2), ʪʦʙʪʦ ʟʨʦʙʠʪʠ ʩʫʤʽʱʝʥʥʷ ʽ ʧʦʰʫʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʧʣʠʚʫ, ʷʢʠʡ ʽ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʧʣʠʚ ʟ ʬʦʨʤʫʣʠ (2). 
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ʈʠʩʫʥʦʢ 5.2. ï ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʟʘ ʦʙʦʤʘ ʩʮʝʥʘʨʽʷʤʠ ʚʠʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ 

3.  ʈʦʟʨʘʭʫʚʘʪʠ ʟʘʛʨʦʟʫ ʟʘ ʬʦʨʤʫʣʦʶ (2): 

a. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʚ ʢʦʞʥʦʤʫ ʟ ʚʫʟʣʽʚ 

ʧʦʤʥʦʞʠʪʠ ʥʘ ʫʤʦʚʥʝ ʟʥʘʯʝʥʥʷ 5 ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʾʡʤʦʚʽʨʥʦʩʪ̔ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ. 

b. ʇʝʨʝʙʠʨʘʶʯʠ ʢʦʞʥʠʡ ʚʫʟʦʣ (çʧʦʪʦʯʥʠʡè), ʚʠʟʥʘʯʠʪʠ ʩʫʤʽʞʥʽ ʜʦ ʥʴʦʛʦ 

ʚʫʟʣʠ (ʥʝ ʙʽʣʴʰʝ ʚʦʩʴʤʠ) ʪʘ ʧʨʦʚʝʩʪʠ ʧʝʨʝʨʘʭʫʥʦʢ (ʨʠʩ. 5.3): ʧʦʨʽʚʥʷʪʠ ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʦʾ ʟʘʛʨʦʟʠ ʫ ʩʫʤʽʞʥʦʤʫ ʚʫʟʣʽ ʟʽ ʟʥʘʯʝʥʥʷʤ ʫ ʧʦʪʦʯʥʦʤʫ, ʷʢʝ ʧʦʤʥʦʞʝʥʦʛʦ 

ʥʘ 4 (ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ʤʝʥʰʘ ï 75%). ɿʘʣʠʰʠʪʠ ʜʣʷ ʩʫʤʽʞʥʦʛʦ ʚʫʟʣʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟ ʦʪʨʠʤʘʥʠʭ ʜʚʦʭ ʟʥʘʯʝʥʴ ʟʘʛʨʦʟʠ (ʨʠʩ. 5.4): 

 

ʈʠʩʫʥʦʢ 5.3. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʽʞʥʠʭ ʚʫʟʣʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʟʘʛʨʦʟʠ ʚ ʥʠʭ 
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ʗʢʱʦ (ɺʧʣʠʚ ʫ ʩʫʤʽʞʥʦʤʫ ʚʫʟʣʽ ʭ 5) < (ɺʧʣʠʚ ʫ ʧʦʪʦʯʥʦʤʫ ʭ 4), ʪʦʜʽ 

(ɿʘʛʨʦʟʘ ʫ ʉʫʤʽʞʥʦʤʫ) = (ɿʘʛʨʦʟʘ ʫ ʇʦʪʦʯʥʠʡ ʭ 4) 

ʗʢʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʮʷ ʫʤʦʚʘ, ʪʦ ʟʥʘʯʝʥʥʷ ɿʘʛʨʦʟʠ ʫ ʉʫʤʽʞʥʦʤʫ ʚʫʟʣʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥ  

 

ʈʠʩʫʥʦʢ 5.4. ï ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʨʘʭʫʥʢʫ ʩʪʫʧʝʥʶ ʟʘʛʨʦʟʠ ʚʽʜ  

ʚʠʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ 

4. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʫ ʚʫʟʣʽ ʟʘ ʢʦʞʥʦʶ ʟ ʢʘʪʝʛʦʨʽʡ ʧʦʪʨʽʙʥʦ 

ʧʦʤʥʦʞʠʪʠ ʟʥʘʯʝʥʥʷ ʟʘʛʨʦʟʠ ʥʘ ʩʫʤʫ ʯʫʪʣʠʚʦʩʪʝʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʝʢʪʦʨʫ ʟʘ ʜʘʥʦʶ 

ʢʘʪʝʛʦʨʽʻʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʣʛʦʨʠʪʤʫ ʨʠʟʠʢ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ 20, ʷʢʠʡ 

ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʪʘʢʠʤʠ ʛʨʘʜʘʮʽʷʤʠ (ʨʠʩ. 5.5) [0 ï 1] ï ʥʝʟʥʘʯʥʠʡ,  

[1 ï 3] ï ʥʠʟʴʢʠʡ,[3 ï 6] ï ʩʝʨʝʜʥʽʡ, [6 ï 10] ï ʚʠʩʦʢʠʡ, [10 ï 20] ï ʜʫʞʝ ʚʠʩʦʢʠʡ. 



 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 2025 

 

ʈʠʩʫʥʦʢ 5.5. ï ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʨʘʭʫʥʢʫ ʨʠʟʠʢʫ ʚʽʜ ʚʠʟʥʘʯʝʥʠʭ 

ʯʠʥʥʠʢʽʚ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʨʠʟʠʢʠ ʚʽʜ ʟʤʽʥʠ ʪʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʤʘʣʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ: ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ʇʝʨʝʡʜʝʤʦ ʜʦ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʨʠʟʠʢʽʚ ʜʣʷ ʦʙʦʭ 

ʛʘʣʫʟʝʡ ʚ ʋʢʨʘʾʥʽ ʚʽʜ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʧʦʪʦʯʥʦʤʫ (2021ï2040) ʪʘ ʤʘʡʙʫʪʥʴʦʤʫ  

(2041ï2060) ʧʝʨʽʦʜʘʭ ʟʘ ʪʠʧʘʤʠ ʟʘʛʨʦʟ. 

5.2. ʆʮʽʥʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ 

5.2.1. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʋ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 2021ï2040 ʨʦʢʠ ʨʦʩʣʠʥʥʠʮʪʚʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʤʝʪʴʩʷ ʧʽʜ ʥʠʟʴʢʠʤ ʨʠʟʠʢʦʤ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ʈʠʟʠʢ ʙʫʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 2,2ï

2,8 ʙʘʣʽʚ ʧʦ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ (ʪʘʙʣ. 5.1). ʗʢ ʧʨʘʚʠʣʦ, ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʧʣʠʚʘʻ ʥʘ ʩʫʤʫ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

ʨʦʩʣʠʥ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʢʘʟʘʣʠ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚ ʤʝʞʘʭ 0,5ÜC ʟʘ ʜʝʩʷʪʠʨʽʯʯʷ, 

ʟʙʽʣʴʰʝʥʥʷ ʮʠʭ ʩʫʤ ʙʫʜʝ ʥʝʟʥʘʯʥʠʤ. ɺʩʝ ʮʝ, ʥʝ ʩʫʪʪʻʚʦ, ʚʧʣʠʥʝ ʥʘ ʨʦʟʰʠʨʝʥʥʷ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʝʨʥʦʚʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʊʘʢʦʞ, ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʥʝ 




















































































































