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ɹʶʣʣʝʪʝʥʴ 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʅɸɹʃʖɼɽʅʀɽ ʈɸɿɺʀʊʀʗ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ ɺ ʈʆʉʉʀʀ ɺ 2022 ɻʆɼʋ 

ɼʘʪʘ ʚʳʧʫʩʢʘ ï 3 ʥʦʙ̫ʨ ̫2022 ʛʦʜʘ 

 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ, ʥʘ 2 ʥʦʷʙʨʷ 2022 ʛ. ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʥʘʤʦʣʦʯʝʥʦ 

150,7 ʤʣʥ ʪ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ [1], ʯʪʦ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʨʝʢʦʨʜʥʳʝ ʫʨʦʞʘʠ 2017 (135,5 ʤʣʥ ʪ) ʠ 2020 (133,4 ʤʣʥ ʪ) ʛʛ. [2]. ɺ ʥʘʩʪʦʷʱʝʤ ʙʶʣʣʝʪʝʥʝ 

ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʦʟʠʤʳʭ ʠ ʷʨʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʪʦʛʘʤ ʫʙʦʨʦʯʥʦʡ ʢʘʤʧʘʥʠʠ 2022 ʛ.  

ʆʟʠʤʳʝ ʢʫʣʴʪʫʨʳ 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ r ʢʘʨʪ r ʧʦʨʘʡʦʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ NDVI ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʘʢʩʠʤʫʤʦʚ 

ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ. 
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ʈʠʩ. 1. ʇʦʨʘʡʦʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ NDVImax ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ 2022 ʛ. ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ ʠ ʟʥʘʯʝʥʠʡ NDVImax ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ 

 

ʈʘʥʝʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦʩʴ [3, 4, 5], ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

NDVI ʦʟʠʤʳʭ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʩʚʷʟʠ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʢʘʨʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ 

ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ  rʜʣʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʡ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ 

ï ʦʪ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʤʘʷ ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʥʷ) ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʚ ʨʘʡʦʥʘʭ ʠ ʩʫʙʲʝʢʪʘʭ ʩʪʨʘʥʳ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʛʦʜʫ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ [2] ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ï ʣʠʜʝʨʘʭ ʧʦ ʚʘʣʦʚʦʤʫ 

ʩʙʦʨʫ ʵʪʦʡ ʛʨʫʧʧʳ ʢʫʣʴʪʫʨ.  

 
ʈʠʩ. 2. ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʢʨʫʛʘʤ [2] 

 

ʉʦʧʦʩʪʘʚʣʷʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʢʣʦʥʝʥʠʷʭ NDVImax ʦʟʠʤʳʭ 2022 ʛʦʜʘ ʦʪ 

ʤʘʢʩʠʤʫʤʦʚ NDVI ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ (ʨʠʩ. 1) ʩ ʜʘʥʥʳʤʠ ʦʙ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʳʭ 
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ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʵʪʠ ʛʦʜʳ (ʨʠʩ. 2), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

ï ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʩʫʙʲʝʢʪʦʚ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ NDVImax 

ʦʟʠʤʳʭ 2022 ʛ. ʦʪʢʣʦʥʷʣʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʦʪ NDVImax 2021, 2019 ʠ 

2018 ʛʛ. (ʛʦʜʳ, ʚ ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ). ʇʨʠ ʵʪʦʤ NDVImax 2022 ʛ. ʥʘʭʦʜʠʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʤ 

ʫʨʦʚʥʝ (ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʦʪʢʣʦʥʷʣʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ) ʩ ʧʠʢʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ NDVI 2017 ʠ 2020 ʛʛ., ʚ ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ. ʊʦ ʝʩʪʴ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʌʆ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ ʨʝʢʦʨʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 2017 ʠ 2020 ʛʛ.; 

ï ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ (ʩʫʙʲʝʢʪ, ʚʥʦʩʷʱʠʡ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ 

ʚʘʣʦʚʦʡ ʩʙʦʨ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʌʆ) NDVImax 

ʦʟʠʤʳʭ 2022 ʛ. ʦʪʢʣʦʥʷʣʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ NDVImax 

2020 ʛ. (ʛʦʜ, ʚ ʢʦʪʦʨʳʡ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ NDVImax ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʦʛʦ 2017 ʛ. ʤʘʢʩʠʤʫʤʳ NDVI ʦʟʠʤʳʭ 

2022 ʛ. ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʤ ʫʨʦʚʥʝ (ʘ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ ʦʪʢʣʦʥʷʣʠʩʴ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʩʪʦʨʦʥʫ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʌʆ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʨʝʢʦʨʜʥʦʛʦ 2017 ʛ.; 

ï ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʩʫʙʲʝʢʪʦʚ ʖʞʥʦʛʦ ʌʆ NDVImax ʦʟʠʤʳʭ 2022 ʛ. 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʤ ʫʨʦʚʥʝ ʠʣʠ ʧʨʝʚʳʰʘʣ NDVImax ʦʪʜʝʣʴʥʳʭ ʣʝʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʢʦʨʜʥʦʛʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 2017 ʛ. ʊʦ ʝʩʪʴ ʚ ʵʪʦʤ ʌʆ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʨʝʢʦʨʜʥʦʡ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ NDVImax 2022 ʛ. ʦʪʢʣʦʥʷʣʩʷ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʦʪ NDVImax ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʫʙʲʝʢʪʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʨʝʢʦʨʜʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʥʦʚʦʩʪʷʤʠ [6]; 

ï ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʩʫʙʲʝʢʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʆ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ NDVI ʦʟʠʤʳʭ 

2022 ʛ. ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʤ ʫʨʦʚʥʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʣʠ 

ʤʘʢʩʠʤʫʤʳ NDVI 2017, 2018, 2019 ʠ 2021 ʛʛ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ 

ʩʫʙʲʝʢʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʆ NDVImax ʦʟʠʤʳʭ 2022 ʛ. ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʤ 

ʫʨʦʚʥʝ ʩ ʤʘʢʩʠʤʫʤʘʤʠ NDVI ʨʝʢʦʨʜʥʦʛʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 2020 ʛ. ʊʦ ʝʩʪʴ ʠ ʚ 
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ʎʝʥʪʨʘʣʴʥʦʤ ʌʆ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ ʨʝʢʦʨʜʥʳʤ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʦʦʙʱʝʥʠʷ ʦ ʜʦʩʪʠʞʝʥʠʠ ʨʝʢʦʨʜʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʈʦʩʩʠʠ ʚ 2022 ʛ. ʚ ʯʘʩʪʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ.  

ɼʣʷ ʩʧʨʘʚʢʠ: ʟʘ ʧʝʨʠʦʜ 2017-2021 ʛʛ. ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʟʘʥʠʤʘʣʠ ʚ ʩʨʝʜʥʝʤ ~37% 

ʦʪ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʈʦʩʩʠʠ, ʧʨʠ ʵʪʦʤ ʚʢʣʘʜ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʚʘʣʦʚʦʡ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ ~49% [2]. 

 

ʗʨʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʧʦʨʘʡʦʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ NDVI ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʘʢʩʠʤʫʤʦʚ 

ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʡ ʠ ɸʟʠʘʪʩʢʦʡ ʯʘʩʪʝʡ ʈʦʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

  

  



5 

 

  
ʈʠʩ. 3. ʇʦʨʘʡʦʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ NDVImax ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ 2022 ʛ. ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ ʠ ʟʥʘʯʝʥʠʡ NDVImax ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ (ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ ʈʦʩʩʠʠ) 

 

 

 


