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ʩʪʝʧʠ ʋʨʆ ʈɸʅ ʚ 1999 ʛʦʜʫ. 
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ʉʆɼɽʈɾɸʅʀɽ 

 

ʏʠʙʠʣʚy ɸ.ɸ.  

ʀʅʉʊʀʊʋʊʋ ʉʊɽʇʀ ʋʈʆ ʈɸʅ ï 30 ʃɽʊ. ʆʊ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ 4 

ʃʝʚʳʢʠʥ ʉ.ɺ.  

ʂ ʖɹʀʃɽʖ ʀʅʉʊʀʊʋʊɸ ʉʊɽʇʀ ʋʈʆ ʈɸʅ 5 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ  

ʍʦʨʦʰʝʚ ɸ.ɺ., ʀʣʴʠʥʦʚʘ ʅ.ɺ., ɸʰʠʭʤʠʥ ɸ.ʇ.  

ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ ʌʋʅʂʎʀʆʅɸʃʔʅʆ-ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ 

ʂ ʀʉʉʃɽɼʆɺɸʅʀʖ ʉʊɽʇʅʓʍ ʃɸʅɼʐɸʌʊʆɺ 

11 

ʂʦʨʦʥʢʝʚʠʯ ʅ.ʀ., ɼʦʣʛʦʚ ʉ.ɺ., ʉʠʚʦʭʠʧ ɾ.ʊ.  

ɺʆɼʅʓɽ ʈɽʉʋʈʉʓ ʃɽʉʆʉʊɽʇʅʆʁ ʀ ʉʊɽʇʅʆʁ ɿʆʅ ɽɺʈʆʇɽʁʉʂʆʁ ʏɸʉʊʀ 

ʈʆʉʉʀʀ 

28 

ʏʝʨʥʳʭ ɼ.ɺ., ʃʫʙʝʥʝʮ ʃ.ʌ., ɹʠʨʶʢʦʚ ʈ.ʖ., ʂʘʩʫʨʦʚ ɼ.ɸ.  

ʄɽɾɻʆɼʆɺɸʗ ʀɿʄɽʅʏʀɺʆʉʊʔ ʀ ʄɽʍɸʅʀɿʄʓ ʇɽʈɽʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʉʅɽɻɸ ɺ ʋʉʃʆɺʀʗʍ ɻʆʈʅʓʍ ɺʆɼʆʉɹʆʈʅʓʍ ɹɸʉʉɽʁʅʆɺ ʃɽʉʆʉʊɽʇʅʆʁ 

ɿʆʅʓ ɸʃʊɸʗ (ʅɸ ʇʈʀʄɽʈɽ ɹɸʉʉɽʁʅɸ ʈ. ɸʅʋʁ) 

38 

ʏʠʙʠʣʸʚ ɸ.ɸ.(ʤʣ.), ʏʝʨʥʝʚʘ ʃ.ʆ., ʂʦʤʫʪʦʚʘ ɺ.ʉ., ʏʠʙʠʣʸʚ ɸ.ɸ.  

ʆʎɽʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʉʀʉʊɽʄʓ ʈɸʉʉɽʃɽʅʀʗ 

ʉɽʃʔʉʂʆɻʆ ʅɸʉɽʃɽʅʀʗ ʆʈɽʅɹʋʈɻʉʂʆʁ ʆɹʃɸʉʊʀ 

50 

ʂʫʩʪ ɻ.ʉ., ɸʥʜʨʝʝʚʘ ʆ.ɺ., ʃʦʙʢʦʚʩʢʠʡ ɺ.ɸ. 

ɸɼɸʇʊɸʎʀʗ ʄɽʊʆɼʆʃʆɻʀʀ ʅɽʁʊʈɸʃʔʅʆɻʆ ɹɸʃɸʅʉɸ ɼɽɻʈɸɼɸʎʀʀ 

ɿɽʄɽʃʔ ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ ɿɸʉʋʐʃʀɺʓʍ ʊɽʈʈʀʊʆʈʀʁ ʎɽʅʊʈɸʃʔʅʆʁ 

ɸɿʀʀ ʀ ʈʆʉʉʀʀ: ʆɹʆɹʑɽʅʀɽ ʈɽɻʀʆʅɸʃʔʅʓʍ ʂɽʁʉʆɺ ʀ 

ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʅʓʁ ɸʃɻʆʈʀʊʄ ʆʎɽʅʂʀ 

61 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʉʘʬʨʦʥʦʚʘ ʀ.ʅ.  

ʆ ʉʆɼɽʈɾɸʅʀʀ ʊɽʈʄʀʅɸ çʆʇʋʉʊʓʅʀɺɸʅʀɽè ʀ ɽɻʆ ʋʇʆʊʈɽɹʃɽʅʀʀ 
79 

ʍʦʣʙʦʝʚʘ ʉ.ɸ., ʅʘʤʟʘʣʦʚ ɹ-ʎ.ɹ.  

ʉʊɽʇʀ ʖɻɸ ɺʀʊʀʄʉʂʆɻʆ ʇʃʆʉʂʆɻʆʈʔʗ 
87 

ʃʝʙʝʜʝʚʘ ʄ.ɺ., ʗʤʘʣʦʚ ʉ.ʄ., ʍʘʣʠʫʣʣʠʥ ɼ.ɸ.  

ʉʀʅʊɸʂʉʆʅʆʄʀʗ ʉʊɽʇʅʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ʖɾʅʆɻʆ ʀ ʉʈɽɼʅɽɻʆ 

ʋʈɸʃɸ: ʀʉʊʆʈʀʗ, ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ, ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

99 

ʉʝʨʛʝʝʚ ʄ.ɻ. 

ɼʀʅɸʄʀʂɸ ɺʀɼʆɺʆɻʆ ɹʆɻɸʊʉʊɺɸ ʇʈʗʄʆʂʈʓʃʓʍ ʅɸʉɽʂʆʄʓʍ 

(ORTHOPTERA) ɺ  ʉʊɽʇʅʓʍ ʕʂʆʉʀʉʊɽʄɸʍ ʂʋʃʋʅɼʀʅʉʂʆʁ ʈɸɺʅʀʅʓ  

114 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ  

ʖʬʝʨʝʚ ɺ.ɻ.  

ʄɽʊʆɼʆʃʆɻʀʗ ʀ ʄɽʊʆɼʀʂɸ ɸʅɸʃʀɿɸ ʉʆɺʈɽʄɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʋɻʆɼʀʁ ɿɸʉʋʐʃʀɺʓʍ ʈɽɻʀʆʅʆɺ ʈʌ 

128 

ʅʆɺʆʉʊʀ ʅɸʋʂʀ  

ʂʠʰʢʘʥʴ ʈ.ɺ.  

ʈɸɿʈɸɹʆʊɸʅ ʇʋʊɽɺʆɼʀʊɽʃʔ ʇʆ ɿɸʇʆɺɽɼʅʓʄ ʊɽʈʈʀʊʆʈʀʗʄ ɼʅʈ 
140 
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ʀʥʩʪʠʪʫʪʫ ʩʪʝʧʠ ʋʨʆ ʈɸʅ ï 30 ʣʝʪ. 

ʆʪ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 
 

ʆʯʝʨʝʜʥʦʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ çɺʦʧʨʦʩʳ ʩʪʝʧʝʚʝʜʝʥʠʷè ʧʦʜʛʦʪʦʚʣʝʥ ʨʝʜʘʢʮʠʝʡ ʢ 30-ʣʝʪʠʶ 

ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʀʜʝʷ ʩʦʟʜʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟʫʯʘʶʱʝʡ ʩʪʝʧʠ ʈʦʩʩʠʠ, ʚʦʟʥʠʢʣʘ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ, ʢʦʛʜʘ ʪ.ʥ. çʩʪʝʧʥʦʡ 

ʚʦʧʨʦʩè ʩʪʘʣ ʚʦʣʥʦʚʘʪʴ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʶʛʝ 

ʩʪʨʘʥʳ. ʇʝʨʚʳʝ ʨʝʘʣʴʥʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ɺʘʩʠʣʠʝʤ ɼʦʢʫʯʘʝʚʳʤ, 

ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʧʦʩʪʘʚʠʣ ʠ ʨʝʘʣʠʟʦʚʘʣ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ çʩʪʝʧʥʳʭ ʥʘʫʯʥʳʭ ʩʪʘʥʮʠʡè ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɼʦʥ (ʂʘʤʝʥʥʘʷ ʩʪʝʧʴ, ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʢʠʡ ʠ ɼʝʨʢʫʣʴʩʢʠʡ ʩʪʘʮʠʦʥʘʨʳ). 

ʇʝʨʚʳʡ ʉʪʝʧʥʦʡ ʠʥʩʪʠʪʫʪ ʥʘ ʙʘʟʝ ʟʘʧʦʚʝʜʥʠʢʘ çɸʩʢʘʥʠʷ-ʅʦʚʘè ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʙʣʠʟ 

ʍʝʨʩʦʥʘ ɺ.ɺ. ʉʪʘʯʠʥʩʢʠʤ; ʦʥ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣ ʤʝʥʴʰʝ ʪʨʝʭ ʣʝʪ (1931-1933 ʛʛ.) ʠ ʙʳʣ ʟʘʢʨʳʪ, 

ʧʦ ʩʫʪʠ, ʠʩʯʝʟʥʫʚ ʙʝʩʩʣʝʜʥʦ. ʅʝ ʧʦʥʘʜʦʙʠʣʩʷ ʀʥʩʪʠʪʫʪ ʉʪʝʧʠ ʠ ʚ ʧʝʨʠʦʜ ʮʝʣʠʥʥʦʡ ʢʘʤʧʘʥʠʠ 

1954-1963 ʛʛ., ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʘʰʢʝ 43 ʤʣʥ ʛʘ ʯʝʨʥʦʟʝʤʥʳʭ ʠ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʥʦ ʠ ʫʥʠʯʪʦʞʝʥʠʶ ʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʜʝʷ ʀʥʩʪʠʪʫʪʘ ʉʪʝʧʠ ʙʳʣʘ ʩʦʧʨʷʞʝʥʘ ʩ ʧʦʧʳʪʢʘʤʠ 

ʩʦʟʜʘʥʠʷ ʩʪʝʧʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʠ ʤʘʣʦʫʩʧʝʰʥʳʤʠ.  

ɺ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʝʧʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʪʘʣ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ 

ʆʨʝʥʙʫʨʛʩʢʠʤ ʦʪʜʝʣʦʤ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʉʉʉʈ ʚ 1975 ʛʦʜʫ ʠ ʟʘʚʝʨʰʠʣʩʷ ʚ 1989 

ʛʦʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè, ʩʦʩʪʦʷʱʝʛʦ 

ʠʟ ʯʝʪʳʨʝʭ ʫʯʘʩʪʢʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʫʯʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʠʩʢʘʣʦ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʉʥʘʯʘʣʘ ʵʪʦ ʙʳʣ 

ʭʦʟʨʘʩʯʝʪʥʳʡ ʆʨʝʥʙʫʨʛʩʢʠʡ ʅʀʀ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʆʅʀʀ ʆʈʀʇʈ) ʧʨʠ ʤʝʩʪʥʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. ɺ 1987 ʛʦʜʫ ʥʘ ʦʩʥʦʚʝ 

ʦʜʥʦʡ ʠʟ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʣʘʥʜʰʘʬʪʥʦʡ 

ʵʢʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ (ʚ 2027 ʛʦʜʫ 

ʠʩʧʦʣʥʷʝʪʩʷ 40 ʣʝʪ), ʢʦʪʦʨʘʷ ʫʞʝ ʚ 1990 ʛʦʜʫ ʩʪʘʣʘ ʆʨʝʥʙʫʨʛʩʢʠʤ ʦʪʜʝʣʦʤ ʩʪʝʧʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 10 ʩʝʥʪʷʙʨʷ 1996 ʛʦʜʘ ʠ ʙʳʣ ʩʦʟʜʘʥ ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ 

ʋʨʆ ʈɸʅ. ʉʦʟʜʘʥʠʶ ʠʥʩʪʠʪʫʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʆʅʀʀ ʆʈʀʇʈ ʚ 

ʉʨʝʜʠʥʥʦʤ ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ ʚ ʩʚʷʟʠ ʩ ʦʮʝʥʢʦʡ ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨʝʙʨʦʩʢʠ ʯʘʩʪʠ ʩʪʦʢʘ ʩʠʙʠʨʩʢʠʭ 

ʨʝʢ ʚ ʙʘʩʩʝʡʥ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʤʥʦʛʦʧʣʘʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʝʣʴ, ʦʮʝʥʢʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʋʨʘʣ, ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪ.ʯ. ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɹʫʟʫʣʫʢʩʢʠʡ ʙʦʨè (ʩ 1973 ʛʦʜʘ), ʠ ʜʨ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ ʩʳʛʨʘʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʉʪʝʧʥʳʝ ʬʦʨʫʤʳ (ʩ 1997 ʛ. ʉʠʤʧʦʟʠʫʤ çʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè), ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʫʞʝ ʜʝʩʷʪʴ, ʘ ʚ 2027 ʛʦʜʫ, ʪ.ʝ. ʯʝʨʝʟ 30 ʣʝʪ ʧʦʩʣʝ ʧʝʨʚʦʛʦ, ʩʦʩʪʦʠʪʩʷ ʦʜʠʥʥʘʜʮʘʪʳʡ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʟʘʥʠʤʘʝʪ ʵʢʩʧʝʜʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʨʝʘʣʴʥʦ ʦʭʚʘʪʠʣʘ ʚʩʶ ʉʪʝʧʥʫʶ ɽʚʨʘʟʠʶ ʦʪ ʄʦʥʛʦʣʠʠ ʜʦ ɺʝʥʛʨʠʠ, ʦʪ ʙʘʩʩʝʡʥʘ ɸʤʫʨʘ 

ʜʦ ɼʫʥʘʷ. ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʀʥʩʪʠʪʫʪʘ ʥʘʭʦʜʷʪʩʷ ʘʛʨʘʨʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʋʨʘʣ, ʩʦʮʠʘʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʚ ʪ.ʯ. ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʠ ʠ ʪʫʨʠʟʤʘ. 

ʇʦʣʴʟʫʷʩʴ ʩʣʫʯʘʝʤ, ʘ ʠʤʝʥʥʦ ʚʩʪʫʧʠʪʝʣʴʥʳʤ ʩʣʦʚʦʤ ʢ ʦʯʝʨʝʜʥʦʤʫ ʚʳʧʫʩʢʫ ʞʫʨʥʘʣʘ, 

ʧʦʟʜʨʘʚʣʷʶ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ, ʘʚʪʦʨʦʚ ʠ ʯʠʪʘʪʝʣʝʡ çɺʦʧʨʦʩʦʚ ʩʪʝʧʝʚʝʜʝʥʠʷè 

ʩ 30-ʣʝʪʠʝʤ. ʆʩʦʙʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʝʪʝʨʘʥʘʤ ʀʥʩʪʠʪʫʪʘ, ʢʦʪʦʨʳʝ ʫʞʝ 20-30 ʣʝʪ ʩʣʫʞʘʪ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ɻʝʦʛʨʘʬʠʠ, ʠ ʚʦʟʣʘʛʘʶ ʥʘʜʝʞʜʳ ʥʘ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʩʪʝʧʝʚʝʜʦʚ, ʢʦʪʦʨʳʝ, 

ʙʝʟ ʩʦʤʥʝʥʠʷ, ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʦʥʝʩʫʪ ɿʥʘʤʷ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʩ ʜʦʢʫʯʘʝʚʩʢʠʤ ʩʪʨʝʧʝʪʦʤ ʠ 

ʢʦʚʳʣʝʤ ʚ ʩʝʨʝʜʠʥʫ ʠ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ XXI  ʚʝʢʘ. 
 

 
ʘʢʘʜʝʤʠʢ ʈɸʅ ɸʣʝʢʩʘʥʜʨ ʏʠʙʠʣʸʚ, 

10 ʩʝʥʪʷʙʨʷ 2026 ʛʦʜʘ, ʛ. ʆʨʝʥʙʫʨʛ 
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ʂ ʶʙʠʣʝʶ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ 
 

ʇʝʨʝʜ ʚʘʤʠ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ çɺʦʧʨʦʩʳ ʩʪʝʧʝʚʝʜʝʥʠʷè, ʧʦʩʚʷʱʝʥʥʳʡ 30-ʣʝʪʥʝʤʫ 

ʶʙʠʣʝʶ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ï ʦʙʦʩʦʙʣʝʥʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ 

ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʈʦʞʜʝʥʠʝ ʥʘʫʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ï ʵʪʦ ʟʥʘʤʝʥʘʪʝʣʴʥʦʝ ʩʦʙʳʪʠʝ, ʵʪʦ ʦʬʦʨʤʣʝʥʠʝ ʥʦʚʦʛʦ 

ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʚʝʣʠʢʠʭ ʠ ʙʣʘʛʠʭ ʫʩʠʣʠʡ, ʪʚʦʨʯʝʩʢʠʭ ʧʦʨʳʚʦʚ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʳʩʣʠ ʚ ʦʬʠʮʠʘʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʦ ʩʚʦʠʤ ʫʩʪʘʚʦʤ, ʢʦʣʣʝʢʪʠʚʦʤ, 

ʪʨʘʜʠʮʠʷʤʠ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʩʧʝʮʠʬʠʢʦʡ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴʶ. ʊʨʠʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ ʪʘʢʦʝ ʩʦʙʳʪʠʝ 

ʧʨʦʠʟʦʰʣʦ ʩʦ ʩʪʝʧʝʚʝʜʝʥʠʝʤ, ʥʘʢʦʥʝʮ-ʪʦ ʧʦʣʫʯʠʚʰʠʤ ʩʚʦʝ ʧʨʠʟʥʘʥʠʝ ʚ ʚʠʜʝ ʫʯʨʝʞʜʝʥʠʷ 

ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʚ ʆʨʝʥʙʫʨʛʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʛʦʨʦʜ ʆʨʝʥʙʫʨʛ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʧʨʠʟʥʘʥʥʫʶ 

çʩʪʝʧʥʫʶ ʩʪʦʣʠʮʫè, ʘ ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʝʚʨʘʟʠʡʩʢʠʭ ʮʝʥʪʨʦʚ 

ʩʪʝʧʝʚʝʜʝʥʠʷ.  

ʉʦʟʜʘʥʠʝ ʀʥʩʪʠʪʫʪʘ ʥʝ ʩʪʦʣʴʢʦ ʧʦ ʧʨʠʟʥʘʥʥʳʤ ʥʘʫʢʘʤ ʠ çʬʘʢʫʣʴʪʝʪʥʳʤè 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʢʦʣʴʢʦ ʧʦ ʟʦʥʘʣʴʥʦʤʫ, ʙʠʦʤʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʩʦʟʜʘʥʠʝ ʧʨʦʙʣʝʤʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʧʦ ʮʝʣʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʚʩʝʛʜʘ ʙʳʣʦ ʠ ʦʩʪʘʥʝʪʩʷ ʥʝʣʝʛʢʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʤʝʣʦʩʪʠ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʦʚ. ʆʜʥʦ ʜʝʣʦ ʠʜʪʠ ʧʦ ʧʨʦʪʦʨʝʥʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʜʦʨʦʛʝ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʠ ʩʪʦʣʠʮʘʭ, ʜʨʫʛʦʝ ʜʝʣʦ ï ʩʦʟʜʘʚʘʪʴ ʧʨʦʙʣʝʤʥʳʡ ʠʥʩʪʠʪʫʪ ʧʦ ʮʝʣʦʡ 

ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʚ ʩʪʝʧʥʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʥʝ ʙʳʣʦ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʝ, ʩʢʦʣʴʢʦ ʩʨʘʟʫ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦʩʦʚ? ʂʘʢ ʯʝʪʢʦ ʥʘʜʦ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚʧʝʨʝʜ? ʈʝʟʫʣʴʪʘʪ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ 

ʩʪʨʘʪʝʛʠʠ ʧʦʟʚʦʣʴʪʝ ʢʨʘʪʢʦ ʦʩʚʝʪʠʪʴ. 

ʉʨʘʟʫ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝʧʨʦʩʪʦ ʚʳʚʝʩʪʠ ʫʟʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯʥʦʛʦ 

ʧʨʝʜʤʝʪʘ ʠ ʧʨʠʦʙʱʠʪʴ ʝʛʦ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʩʪʝʧʠ ʢʘʢ ʩʠʩʪʝʤʳ, ʪʝʤ ʙʦʣʝʝ ʢ ʨʝʰʝʥʠʶ 

ʝʝ ʧʨʦʙʣʝʤ, ʥʦ ʵʪʦ ʙʣʝʩʪʷʱʝ ʧʦʣʫʯʠʣʦʩʴ, ʠ ʚ ʠʪʦʛʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʫʤʝʣʠ 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʠ ʜʘʞʝ ʧʦʣʫʯʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʨʝʘʣʠʟʦʚʘʚ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʪʝʧʝʚʝʜʝʥʠʷ. ʆʪʩʶʜʘ 

ʧʨʠʟʥʘʥʠʝ, ʧʫʙʣʠʢʘʮʠʦʥʥʘʷ, ʛʨʘʥʪʦʚʘʷ ʠ ʭʦʟʜʦʛʦʚʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʆʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʟʜʘʥ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʫʩʪʘʥʥʦʡ 

ʧʣʦʜʦʪʚʦʨʥʦʡ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʝʥʳʭ-ʥʦʚʘʪʦʨʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦʡ ʩʪʝʧʴʶ, ʘ ʪʦʯʥʝʝ ʝʝ ʥʘʢʦʧʠʚʰʠʤʠʩʷ ʢʨʠʯʘʱʠʤʠ ʩʠʩʪʝʤʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. ʈʘʟʨʘʙʦʪʢʫ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠʭ ʨʝʰʝʥʠʷ ʪʨʠ ʜʝʩʷʪʢʘ ʣʝʪ ʥʘʟʘʜ ʧʨʠʥʷʣ ʥʘ ʩʝʙʷ 

ʢʦʣʣʝʢʪʠʚ ʦʨʝʥʙʫʨʛʩʢʠʭ ʫʯʝʥʳʭ-ʵʥʪʫʟʠʘʩʪʦʚ, ʩʤʝʣʦ ʩʪʫʧʠʚʰʠʭ ʥʘ ʥʦʚʳʡ ʩʦʟʠʜʘʪʝʣʴʥʳʡ ʧʫʪʴ 

ʚ ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʳʝ ʚʨʝʤʝʥʘ ʩʝʨʝʜʠʥʳ 1990-ʭ. ʆʨʛʘʥʠʟʘʪʦʨ ʠʥʩʪʠʪʫʪʘ ɸ.ɸ. ʏʠʙʠʣʸʚ ʠ 

ʢʦʣʣʝʢʪʠʚ ʥʝ ʧʦʙʦʷʣʠʩʴ ʥʠ ʩʣʦʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʠ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ʏʝʩʪʚʫʷ ʶʙʠʣʷʨʘ, ʦʪʤʝʪʠʤ, ʯʪʦ ʧʫʪʴ ʢ ʀʥʩʪʠʪʫʪʫ ʠ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷʤ ʥʘʯʠʥʘʝʪʩʷ ʚ 

ʩʣʦʞʥʦʡ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠʩʪʦʨʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʩʪʝʧʠ, ʧʨʠʯʝʤ ʥʘ ʚʩʝʭ 

ʢʦʥʪʠʥʝʥʪʘʭ. ʇʨʦʙʣʝʤʳ ʚʳʞʠʚʘʥʠʷ ʩʪʝʧʝʡ ʤʠʨʘ ʠ ʟʝʤʣʝʜʝʣʠʷ ʚ ʩʪʝʧʥʳʭ ʟʦʥʘʭ ʨʝʟʢʦ 

ʦʙʦʩʪʨʠʣʠʩʴ ʥʘ ʨʫʙʝʞʝ XIX  ʠ XX ʚʝʢʦʚ. ʆʙʝʩʧʦʢʦʝʥʥʳʝ ʥʘʫʢʘ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ ʩʤʦʛʣʠ ʜʦʩʪʦʡʥʦ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʨʝʮʝʧʪ ʚʳʭʦʜʘ ʠʟ 

ʢʨʠʟʠʩʘ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʪʝʧʝʚʝʜʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʩʪʦʣʴ 

ʧʦʜʭʦʜʷʱʠʡ ʠ ʘʢʪʫʘʣʴʥʳʡ ʤʦʤʝʥʪ ʜʦʙʠʪʴʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʩʪʝʧʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝ 

ʫʜʘʣʦʩʴ ʥʠ ɺ.ɺ. ɼʦʢʫʯʘʝʚʫ, ʥʠ ɺ.ɺ. ɸʣʸʭʠʥʫ, ʢʘʢ ʥʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʩʠʩʪʝʤʳ ʧʦʣʥʦʮʝʥʥʳʭ 

ʩʪʝʧʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʙʳʣʠ ʥʝʩʦʠʟʤʝʨʠʤʦ ʚʳʰʝ, ʯʝʤ 

ʩʪʦʣʝʪʠʝ ʩʧʫʩʪʷ. 

ʅʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʪʝʧʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʫʩʫʛʫʙʠʣʠʩʴ ʢ 1930-ʤ ʛʦʜʘʤ, ʥʦ 

ʚʪʦʨʘʷ ʧʦʧʳʪʢʘ ʩʦʟʜʘʥʠʷ ʩʪʝʧʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʨʝʜʧʨʠʥʷʪʘʷ ʚʳʜʘʶʱʠʤʩʷ ʵʢʦʣʦʛʦʤ ʠ 

ʩʪʝʧʝʚʝʜʦʤ ɺ.ɺ. ʉʪʘʥʯʠʥʩʢʠʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʢʦʥʯʠʣʘʩʴ ʪʨʘʛʠʯʝʩʢʠ: ʥʘʜ ʩʪʝʧʝʚʝʜʝʥʠʝʤ ʥʘ 
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ʧʦʣʩʪʦʣʝʪʠʷ ʥʘʚʠʩʣʘ ʪʝʥʴ ʪʦʡ ʛʨʦʤʢʦʡ ʥʝʫʜʘʯʠ, ʘ ʩʦʚʝʪʩʢʦʝ ʟʘʧʦʚʝʜʥʦʝ ʜʝʣʦ ʢʘʢ ʙʫʜʪʦ 

ʠʟʙʝʛʘʣʦ ʩʪʝʧʝʡ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʩʪʝʧʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠʚʝʣʦ 

ʢ ʩʪʦʣʴ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʜʣʷ ʩʪʝʧʝʡ ʧʦʩʣʝʜʩʪʚʠʷʤ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠʥʥʦʛʦ ʧʨʦʝʢʪʘ 1950-ʭ 

ʛʦʜʦʚ. ɺʝʢʦʚʳʝ ʧʨʦʙʣʝʤʳ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʨʦʜʦʣʞʘʣʠ ʫʩʫʛʫʙʣʷʪʴʩʷ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʢʨʠʟʠʩ 

ʩʪʝʧʝʡ ʩʪʘʣ ʦʯʝʚʠʜʝʥ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 1970-ʭ. 

ʃʠʰʴ ʧʦʯʪʠ ʩʪʦʣʝʪʠʝ ʩʧʫʩʪʷ, ʚ 1989 ʛʦʜʫ, ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʧʦʣʥʦʮʝʥʥʳʡ 

ʩʪʝʧʥʦʡ ʟʘʧʦʚʝʜʥʠʢ, ʠ ï ʫʞʝ ʩ ʪʨʝʪʴʝʡ ʧʦʧʳʪʢʠ ï ʚ 1996 ʛʦʜʫ ʚ ʆʨʝʥʙʫʨʛʝ ʦʨʛʘʥʠʟʦʚʘʥ ʧʝʨʚʳʡ 

ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʩʪʝʧʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ï ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ. ʕʪʦ 

ʩʪʘʣʦ ʠʪʦʛʦʤ ʚʝʣʠʢʦʡ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʫʯʝʥʳʭ-

ʵʥʪʫʟʠʘʩʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʨʝʥʙʫʨʛʩʢʠʭ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ. 

ʆʪʨʘʜʥʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʢʨʠʟʠʩʥʦʝ ʚʨʝʤʷ ʠ ʜʣʷ ʩʘʤʦʛʦ ʩʝʙʷ, ʠ ʜʣʷ ʩʪʝʧʝʡ ʥʝ ʪʦʣʴʢʦ 

ʦʙʨʘʪʠʣʦ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʪʝʧʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʠ 

ʜʝʷʪʝʣʴʥʦ ʨʝʰʘʣʦ ʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʬʦʨʤʝ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʩʝʪʝʡ ʩʪʝʧʥʳʭ ʆʆʇʊ. ʈʘʟʫʤʝʝʪʩʷ, ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʪʦʛʜʘ ʫʯʘʩʪʚʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʆʨʝʥʙʫʨʞʴʝ, 

ʥʦ ʠ ʜʨʫʛʠʝ ʩʪʝʧʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ, ʥʦ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʤʫ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ, ʠʤʝʥʥʦ ʟʜʝʩʴ ʩʣʦʞʠʣʘʩʴ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʧʦʣʥʦʮʝʥʥʳʭ ʩʠʩʪʝʤ 

ʩʪʝʧʥʳʭ ʆʆʇʊ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ, ʦʪ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʜʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ.  

ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ ʩʪʘʨʪʦʚʘʣ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ɸ. ʏʠʙʠʣʸʚʘ ʩ ʜʝʪʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʫʛʦʣʢʦʚ ʧʝʨʚʦʟʜʘʥʥʦʡ ʩʪʝʧʥʦʡ ʧʨʠʨʦʜʳ, ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ï ʩ 

ʨʝʘʣʠʟʘʮʠʠ ʫʥʠʢʘʣʴʥʦʛʦ ʘʚʪʦʨʩʢʦʛʦ ʧʨʦʝʢʪʘ çɿʝʣʝʥʦʡ ʢʥʠʛʠè. ʂ 2000 ʛʦʜʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʩʚʳʰʝ 1,5 ʪʳʩʷʯ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʧʦʩʣʝʜʩʪʚʠʠ 513 ʧʦʣʫʯʠʣʠ ʦʬʠʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʦʙʣʘʩʪʥʦʛʦ 

ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʫʝʪ ʧʦʨʷʜʢʘ 350, ʢʦʪʦʨʳʝ ʫʞʝ ʙʣʘʛʦʜʘʨʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ. ʀʥʩʪʠʪʫʪʦʤ ʧʦʜʛʦʪʦʚʣʝʥʳ 

ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʳ ʧʨʦʝʢʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɹʫʟʫʣʫʢʩʢʠʡ ʙʦʨè, ʣʝʩʦʩʪʝʧʥʦʛʦ 

ʟʘʧʦʚʝʜʥʦʛʦ ʫʯʘʩʪʢʘ çʐʘʡʪʘʥ-ʊʘʫè, ʧʷʪʦʛʦ ʫʯʘʩʪʢʘ ɻʇɿ çʆʨʝʥʙʫʨʛʩʢʠʡè çʇʨʝʜʫʨʘʣʴʩʢʘʷ 

ʩʪʝʧʴè, ʛʜʝ ʙʳʣ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʀʥʩʪʠʪʫʪʦʤ, ʚʦʟʤʦʞʥʦ, ʣʫʯʰʠʡ ʚ ʤʠʨʝ 

ʧʨʦʝʢʪ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʣʦʰʘʜʠ ʇʨʞʝʚʘʣʴʩʢʦʛʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʇɿ çʆʨʝʥʙʫʨʛʩʢʠʡè 

ʨʘʩʧʦʣʘʛʘʝʪ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʣʫʚʦʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ ʠ ʷʚʣʷʝʪʩʷ ʜʦʥʦʨʦʤ 

ʧʦʛʦʣʦʚʴʷ. ʇʝʨʚʳʝ ʧʘʨʪʠʠ ʣʦʰʘʜʝʡ ʫʞʝ ʜʦʩʪʘʚʣʝʥʳ ʚ ʟʘʧʦʚʝʜʥʳʝ ʩʪʝʧʠ ʍʘʢʘʩʠʠ ʠ ʫʩʧʝʰʥʦ 

ʨʘʟʤʥʦʞʘʶʪʩʷ. 

ʀʤʝʥʥʦ ʚ ʆʨʝʥʙʫʨʞʴʝ, ʥʘ ʨʦʜʠʥʝ ʀʥʩʪʠʪʫʪʘ, ʩʦʭʨʘʥʠʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ ʚ ɽʚʨʘʟʠʠ 

ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʮʝʣʠʥʥʳʭ ʢʦʚʳʣʴʥʳʭ ʩʪʝʧʝʡ, ʩʪʘʚʰʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʜʦʥʦʨʘʤʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʧʥʝʡʰʠʭ ʚ ʈʦʩʩʠʠ ʷʜʝʨ ʚʪʦʨʠʯʥʳʭ ʣʝʩʩʠʥʛʦʢʦʚʳʣʴʥʳʭ ʩʪʝʧʝʡ, ʢʦʪʦʨʳʤ 

ʦʪʤʝʪʠʣʦʩʴ ʥʘʯʘʣʦ XXI  ʚʝʢʘ. ʅʘʩʢʦʣʴʢʦ ʵʪʦ ʙʳʣʦ ʚʦʟʤʦʞʥʦ, ʀʥʩʪʠʪʫʪ ʩʫʤʝʣ ʠʟʫʯʠʪʴ 

ʧʨʦʷʚʠʚʰʠʡʩʷ ʧʦʪʝʥʮʠʘʣ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʧʦʩʪʮʝʣʠʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʷʚʠʣʩʷ ʚ ʧʦʣʥʫʶ ʩʠʣʫ ʠ ʦʢʘʟʘʣʩʷ ʥʝʦʞʠʜʘʥʥʦ ʚʳʩʦʢʠʤ. ʆʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʪʠʪʫʣʳ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʝʧʝʡ: ʢʦʚʳʣʠ, ʪʠʧʯʘʢʠ, ʪʦʥʢʦʥʦʛʠ, ʞʠʪʥʷʢʠ, ʪʶʣʴʧʘʥʳ, ʩʫʨʢʠ, ʩʘʡʛʘʢʠ, 

ʩʪʨʝʧʝʪʳ ʠ ʪ.ʜ., ï ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʷʚʠʣʠ ʩʚʦʡʩʪʚʦ çʘʛʨʝʩʩʠʚʥʳʭ ʚʥʝʜʨʝʥʮʝʚè; ʪʘʤ, ʛʜʝ 

ʩʢʣʘʜʳʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʵʢʦʩʠʩʪʝʤʥʳʡ ʙʘʟʠʩ ʜʝʨʥʦʚʠʥʥʦ-ʟʣʘʢʦʚʳʭ 

ʩʪʝʧʝʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʨʦʡ ʤʝʥʝʝ ʯʝʤ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ.  

ʄʘʣʦʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʥʘʯʘʣʘ XXI  ʚʝʢʘ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ, ʫʚʳ ʚʨʝʤʝʥʥʦʤʫ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʩʪʝʧʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʥʘ ʤʝʩʪʦ ʙʳʚʰʠʭ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʠʩʪʦʨʠʠ ʵʪʦ ʙʳʣʦ ʫʞʝ ʪʨʝʪʴʝ 

ʢʨʫʧʥʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʠʟ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʩʘʤʦʝ ʤʘʩʰʪʘʙʥʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʠʟ ʚʩʝʭ. 

ʄʘʣʦʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ʬʘʢʪʠʯʝʩʢʠ ʥʘ 20 ʣʝʪ ʩʦʟʜʘʣʘ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʟʘʧʦʚʝʜʥʳʡ ʨʝʞʠʤ ʜʣʷ ʩʪʝʧʥʳʭ ʩʫʢʮʝʩʩʠʡ ʥʘ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʷʭ, ʠ ʩʪʝʧʥʳʝ ʪʨʘʚʳ ʧʦʣʫʯʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʩʚʦʶ ʞʠʟʥʝʥʥʦʩʪʴ ʚ ʧʦʣʥʫʶ ʩʠʣʫ, ʘ ʠʥʳʝ ʞʠʚʦʪʥʳʝ ʪʠʪʫʣʳ ʩʪʝʧʝʡ 

ʨʘʟʤʥʦʞʠʣʠʩʴ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ ʜʦ ʧʦʛʦʣʦʚʴʷ, ʧʨʝʚʦʩʭʦʜʷʱʝʛʦ ʜʘʞʝ ʜʦʮʝʣʠʥʥʦʝ.  
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ʆʨʝʥʙʫʨʛʩʢʠʝ ʩʪʝʧʠ ʚ ʛʦʜ ʶʙʠʣʝʷ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ 
 

ʋʚʳ, ʩʢʦʣʴ ʙʳʩʪʨʦ ʩʪʝʧʥʳʝ ʪʠʪʫʣʳ ʦʩʚʘʠʚʘʣʠ ʚʦʟʚʨʘʱʝʥʥʦʝ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʪʦʣʴ ʞʝ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʦʥʠ ʠʩʯʝʟʘʣʠ ʧʨʠ ʥʦʚʦʡ ʨʘʩʧʘʰʢʝ 2020-ʭ. ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʝ ʤʘʩʩʠʚʳ 

ʚʪʦʨʠʯʥʳʭ ʩʪʝʧʝʡ ʫʰʣʠ ʚ ʥʝʙʳʪʠʝ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʚʝʢʦʚʘʷ ʮʝʣʠʥʘ ʚ 1950-ʝ, ʥʦ ʀʥʩʪʠʪʫʪ 

ʩʪʝʧʠ ʚʩʝ-ʪʘʢʠ ʫʩʧʝʣ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʡ ʚ ʫʩʣʦʚʠʷʭ 
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ʥʘʯʘʣʘ XXI  ʚʝʢʘ. ʀ ʭʦʪʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʝʧʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʝ 

ʩʦʩʪʦʷʣʘʩʴ, ʫʚʝʨʝʥʳ: ʩʦʙʨʘʥʥʳʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʠ ʝʱʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ 

ʠʤʝʪʴ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʪʦʤʢʦʚ ï ʚʝʜʴ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʦʚʪʦʨʷʪʩʷ ʣʠ ʪʘʢʦʛʦ ʨʦʜʘ ʧʝʨʠʦʜʳ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʙʫʜʫʱʝʤ, ʥʦ ʝʩʣʠ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ ʧʨʦʠʟʦʡʜʝʪ, ʪʦ ʥʝʧʨʝʤʝʥʥʦ ʚ ʠʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʫʜʝʪ ʩ ʯʝʤ ʩʨʘʚʥʠʚʘʪʴé 

ɺʦʟʤʦʞʥʦ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʝʧʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝ-ʪʘʢʠ ʩʦʩʪʦʠʪʩʷ ʠ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴʩʷ 

ʚʤʝʩʪʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʶʙʠʣʝʷʤʠ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʩʪʝʧʝʚʝʜʝʥʠʷ. 

ɹʝʟʫʩʣʦʚʥʦ, ʢʘʢ ʠ ʣʶʙʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʪʨʫʢʪʫʨʥʦ. ʅʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʶʪʩʷ ʘʢʮʝʥʪʳ ʪʝʤʘʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠ 

ʢʨʫʧʥʳʭ ʛʨʘʥʪʦʚ, ʥʦ ʥʝʠʟʤʝʥʥʦʡ ʦʩʪʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠʜʝʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʪʝʧʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʟʘʣʦʞʝʥʥʘʷ 30 ʣʝʪ ʥʘʟʘʜ. ʅʝʠʟʤʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʦʙʦʩʥʦʚʘʪʴ 

ʫʥʠʢʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʦʜʚʝʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ 

ʧʦʜ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʩʪʝʧʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴ ʩ ʵʪʠʤ ʥʘʩʣʝʜʠʝʤ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʙʫʜʠʪʴ ʠʥʪʝʨʝʩ ʠ ʩʦʯʫʚʩʪʚʠʝ ʢ ʩʪʝʧʥʳʤ ʣʘʥʜʰʘʬʪʘʤ ʠ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʧʦʩʪʨʦʠʪʴ 

ʫʜʦʙʥʳʡ, ʢʦʤʬʦʨʪʥʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʩʪʝʧʥʦʡ ʜʦʤ ʥʘ ʚʝʢʘ ʠ ʪʳʩʷʯʝʣʝʪʠʷ. 

ɹʝʟʫʩʣʦʚʥʦ, ʩʪʦʣʴ ʛʨʘʥʜʠʦʟʥʘʷ ʠ ʘʤʙʠʮʠʦʟʥʘʷ ʟʘʜʘʯʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʦʜʥʦʛʦ 

ʥʝʙʦʣʴʰʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʝʝ ʨʝʰʝʥʠʝ ʧʦʜ ʩʠʣʫ ʣʠʰʴ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʪʚʦʨʯʝʩʢʦʡ, 

ʢʫʣʴʪʫʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʠ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʩʝʡ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʘ 

ʚʦʟʤʦʞʥʦ ʠ ʤʠʨʘ. ʇʣʦʱʘʜʢʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʫʩʠʣʠʷ, ʩʪʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ 

çʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚ ʆʨʝʥʙʫʨʛʝ ʢʘʞʜʳʝ ʪʨʠ ʛʦʜʘ 

ʥʘʯʠʥʘʷ ʩ 1997 ʛʦʜʘ. ʇʦ ʧʨʠʟʥʘʥʠʶ ʫʯʘʩʪʥʠʢʦʚ, ʩʠʤʧʦʟʠʫʤ ʩʪʘʣ ʩʚʦʝʛʦ ʨʦʜʘ ʝʚʨʘʟʠʡʩʢʦʡ 

ʩʪʝʧʥʦʡ ʘʢʘʜʝʤʠʝʡ ʩ ʮʝʥʪʨʦʤ ʚ ʀʥʩʪʠʪʫʪʝ ʩʪʝʧʠ. ʄʥʦʛʠʝ ʠʜʝʠ, ʛʠʧʦʪʝʟʳ, ʢʦʥʮʝʧʮʠʠ ʠ ʜʘʞʝ 

ʥʘʫʯʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʪʪʘʯʠʚʘʣʠʩʴ ʥʘ ʩʠʤʧʦʟʠʫʤʘʭ ʠ ʚʥʝʜʨʝʥʳ ʚ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ʉʠʤʧʦʟʠʫʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʛʦʜʦʢ ʀʥʩʪʠʪʫʪʘ ʠ ʚ 2027 ʛʦʜʫ ʦʪʤʝʪʠʪ 30-ʣʝʪʠʝ, ʩʦʩʪʦʷʚʰʠʩʴ ʚ 

11-ʡ ʨʘʟ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʰʝʣ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʩʪʦʡ, ʥʦ ʥʘʩʳʱʝʥʥʳʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ʧʫʪʴ. ɺ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʨʝʬʦʨʤʳ ʈɸʅ ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ ʚʦʰʝʣ ʚ ʆʨʝʥʙʫʨʛʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

ʉʝʛʦʜʥʷ ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʜʘʥʠʷ, 

ʨʝʘʣʠʟʫʶʪ ʧʨʦʝʢʪʳ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ, ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʭʦʟʜʦʛʦʚʦʨʥʳʭ 

ʨʘʙʦʪ. ʈʘʩʪʝʪ ʝʛʦ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʫʩʧʝʰʥʫʶ ʟʘʱʠʪʫ ʜʦʢʪʦʨʩʢʠʭ 

ʜʠʩʩʝʨʪʘʮʠʡ ʄʷʯʠʥʦʡ ʂ.ɺ. ʠ ʉʠʚʦʭʠʧ ɾ.ʊ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʛʦʪʦʚʷʪʩʷ 

ʢ ʟʘʱʠʪʝ ʯʝʪʳʨʝ ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦʤʠʤʦ ʥʘʫʯʥʦʡ, ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ 

ʚʳʧʦʣʥʷʶʪ ʦʙʱʝʩʪʚʝʥʥʫʶ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ: ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʯʣʝʥʘʤʠ 

ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚʳʩʪʫʧʘʶʪ ʧʦʧʫʣʷʨʠʟʘʪʦʨʘʤʠ ʥʘʫʢʠ, ʷʚʣʷʶʪʩʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ ʦʨʝʥʙʫʨʛʩʢʠʭ ʚʫʟʦʚ, ʚʩʷʯʝʩʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʪʦʢʫ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʥʘʫʢʫ.  

ʉʘʤʦʝ ʚʘʞʥʦʝ ʪʦ, ʯʪʦ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʀʥʩʪʠʪʫʪ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʜʘʣ 

ʧʦʟʠʮʠʠ, ʥʦ ʠ ʧʦʣʦʥ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʜʝʡ ʧʦ ʨʝʰʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ. ʉʨʝʜʠ ʪʘʢʦʚʳʭ 

ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʧʨʦʙʣʝʤʫ ʩʪʝʧʥʳʭ ʧʦʞʘʨʦʚ, ʚʢʣʶʯʘʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ; ʧʨʦʙʣʝʤʫ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʋʨʘʣ, ʧʝʨʝʞʠʚʘʶʱʝʡ ʪʦ ʤʘʣʦʚʦʜʴʝ, ʪʦ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʧʘʚʦʜʦʢ. ʅʝ ʤʦʛʫ ʥʝ ʚʩʧʦʤʥʠʪʴ ʧʘʚʦʜʦʢ 2024 ʛʦʜʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʘʜʘʣ 

ʣʠʯʥʦ. ɺ ʆʨʝʥʙʫʨʞʴʝ ʚʩʝ ʚʦʟʨʘʩʪʘʝʪ ʜʦʙʳʯʘ ʥʝʬʪʠ, ʚʦʟʨʘʩʪʘʝʪ ʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʝʧʥʳʝ 

ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʛʦʨʦʜ ʆʨʝʥʙʫʨʛ ʫʞʝ ʦʢʘʟʘʣʩʷ ʚ ʢʦʣʴʮʝ ʨʘʩʪʫʱʝʡ ʥʝʬʪʝʜʦʙʳʯʠ. ʆʩʦʙʦ 

ʘʢʪʫʘʣʴʥʦ ʜʦ ʢʦʥʮʘ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʣʠʷʥʠʠ 

ʥʘʩʣʝʜʠʷ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. ʄʥʦʛʦ ʟʘʛʘʜʦʢ ʠ ʪʘʡʥ ʩʦʭʨʘʥʷʝʪ 

ʵʧʦʭʘ ʨʘʥʥʝʛʦ ʤʝʪʘʣʣʘ ʚ ʩʪʝʧʷʭ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʆʙʦʩʪʨʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ 

ʩʪʝʧʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ, ʥʝʧʨʦʩʪʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 
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ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ ʠ ʨʝʛʠʦʥʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʜʠʥʘʤʠʯʥʘ, 

ʪʨʝʙʫʶʪʩʷ ʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʅʘʯʘʣʦ 2020-ʭ ʩʪʘʣʦ ʨʫʙʝʞʦʤ, ʦʪʜʝʣʷʶʱʠʤ ʤʘʢʩʠʤʫʤ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʩʪʝʧʝʡ (ʢʘʯʝʩʪʚʦ 

ʠ ʦʭʚʘʯʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ) ʦʪ ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʎʝʣʠʥʘ-2è, ʘʥʘʣʦʛʘ ʮʝʣʠʥʥʦʛʦ 

ʤʝʛʘʧʨʦʝʢʪʘ 1950-ʭ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʳʣʠ ʚʥʦʚʴ ʨʘʩʧʘʭʘʥʳ ʦʩʥʦʚʥʳʝ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ 

ʚʪʦʨʠʯʥʳʭ ʩʪʝʧʝʡ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʥʘ ʟʘʣʝʞʘʭ, ʘ ʫʧʨʦʱʝʥʠʝ ʩʤʝʥʳ ʚʠʜʘ ʨʘʟʨʝʰʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʭʦʟʫʛʦʜʠʡ (ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ, ʧʘʰʥʷ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʘʰʢʝ ʧʦʡʤ, 

ʦʩʪʘʪʢʦʚ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʩʢʣʦʥʘʭ ʠ ʧʨʠʦʚʨʘʞʥʳʭ ʫʯʘʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʟʘʯʘʩʪʫʶ ʠ 

ʧʨʠʧʦʩʝʣʢʦʚʳʭ ʚʳʛʦʥʦʚ ʧʦʜ ʧʨʝʜʣʦʛʦʤ ʤʘʣʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠʟ-ʟʘ ʢʨʠʟʠʩʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ 

ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʝʧʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʪʝʧʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʧʦʩʝʱʝʥʠʝ ʤʝʩʪʥʳʭ 

ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, 

ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʚ ʩʪʝʧʥʦʤ 

ʨʝʛʠʦʥʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʪʫʨʠʟʤʘ. 

ʀ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʧʨʦʙʣʝʤ ʠ ʚʳʟʦʚʦʚ ʩʪʝʧʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʦʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʨʘʟʚʠʪʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʟʥʘʥʠʷ, ʥʦʚʘʮʠʦʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʝʰʝʥʠʶ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʦʢ ʩʝʛʦʜʥʷ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʜʣʷ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʟʘʜʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʇʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ɸ.ɸ. ʏʠʙʠʣʸʚʘ ʀʥʩʪʠʪʫʪʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʟʘʜʘʥʠʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ. ʠ ʥʘ 

ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ: 

1. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

2. ʈʘʟʚʠʪʠʝ ʘʢʪʫʘʣʴʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʪʝʧʝʚʝʜʝʥʠʷ: ʫʛʣʫʙʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʩʫʱʥʦʩʪʠ ʩʪʝʧʝʡ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ 

ʩʪʝʧʝʡ, ʠʩʪʦʨʠʷ ʩʪʝʧʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʨʝʰʝʥʠʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʩʪʝʧʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ 

ʘʛʨʘʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

3. ʉʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʩʪʝʧʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʡ ʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ. 

4. ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʩʪʝʧʥʦʡ ʟʦʥʝ (ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʢʘʨʴʝʨʳ), ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʪ.ʯ. ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʀʥʩʪʠʪʫʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʯʝʪʳʨʝ ʦʪʜʝʣʘ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʷʪ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʠʭ 

ʨʝʟʫʣʴʪʘʪʳ ʘʢʪʠʚʥʦ ʧʫʙʣʠʢʫʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʤ ʩʪʝʧʝʚʝʜʯʝʩʢʦʤʫ 

ʩʦʦʙʱʝʩʪʚʫ ʞʫʨʥʘʣʝ çɺʦʧʨʦʩʳ ʩʪʝʧʝʚʝʜʝʥʠʷè. ʕʪʦʪ ʞʫʨʥʘʣ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʣʫʯʠʣ 

ʩʪʘʪʫʩ ʠʟʜʘʥʠʷ ʩʧʠʩʢʘ ɺɸʂ ʠ ʚʢʣʶʯʝʥ ʚ çɹʝʣʳʡ ʩʧʠʩʦʢè, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʶʙʠʣʷʨʘ ï ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ. 

ʂʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʀʥʩʪʠʪʫʪʘ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʪʘʧ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʪʝʧʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ ʚʳʧʫʩʢʝ ʘʚʪʦʨʳ ʠ ʨʝʜʘʢʮʠʷ ʧʦʜʦʙʨʘʣʠ ʩʪʘʪʴʠ, ʦʭʚʘʪʳʚʘʶʱʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʣʶʙʦʚʴʶ ʢ ʩʪʝʧʠ ʠ 

ʩʪʝʧʥʦʡ ʟʦʥʝ, ʤʥʦʛʠʤʠ ʛʦʜʘʤʠ, ʦʪʜʘʥʥʳʤʠ ʠʟʫʯʝʥʠʶ ʩʪʝʧʠ, ʠ ʠʩʢʨʝʥʥʠʤ ʩʪʨʝʤʣʝʥʠʝʤ 

ʚʳʩʪʨʦʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʝʧʥʦʡ çʜʦʤè, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʞʠʟʥʠ, ʪʚʦʨʯʝʩʪʚʘ, ʩʦʟʠʜʘʥʠʷ ʠ, 

ʢʦʥʝʯʥʦ ʞʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʩʪʨʦʝʥʠʶ ʥʦʦʩʬʝʨʳ ʚ ʝʝ ʦʙʥʦʚʣʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ. 
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ʆʪ ʚʩʝʡ ʜʫʰʠ ʧʦʟʜʨʘʚʣʷʝʤ ʚʩʝʭ ʥʝʨʘʚʥʦʜʫʰʥʳʭ ʢ ʩʪʝʧʠ ʣʶʜʝʡ ʆʨʝʥʙʫʨʞʴʷ, ʈʦʩʩʠʠ ʠ 

ʇʣʘʥʝʪʳ, ʚʩʝʭ ʩʪʝʧʝʚʝʜʦʚ, ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ, ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè, ʘʢʪʠʚʥʳʭ ʘʚʪʦʨʦʚ ʞʫʨʥʘʣʘ 

çɺʦʧʨʦʩʳ ʩʪʝʧʝʚʝʜʝʥʠʷè ʩ 30-ʣʝʪʠʝʤ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ! ʆʪʜʝʣʴʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠ ʧʦʞʝʣʘʥʠʝ 

ʢʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʰʠʨʦʢʠʭ, ʢʘʢ ʩʘʤʘ ʩʪʝʧʴ, ʪʚʦʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ ʘʚʪʦʨʘʤ ʩʪʘʪʝʡ ʶʙʠʣʝʡʥʦʛʦ 

ʚʳʧʫʩʢʘ! ʉ ʶʙʠʣʝʝʤ ʚʘʩ, ʜʦʨʦʛʠʝ ʩʪʝʧʝʚʝʜʳ! 

 

 

ɻʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ,  

ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ʜ.ʛ.ʥ. ʉ.ɺ. ʃʝʚʳʢʠʥ  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 11 

É ʍʦʨʦʰʝʚ ɸ.ɺ., ʀʣʴʠʥʦʚʘ ʅ.ɺ., ɸʰʠʭʤʠʥ ɸ.ʇ., 2026 

ʋɼʂ 911.52(470.56, 571.52) 
DOI: 10.24412/2712-8628-2026-3-11-27 
 
ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ ʌʋʅʂʎʀʆʅɸʃʔʅʆ-ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʇʆɼʍʆɼɸ 

ʂ ʀʉʉʃɽɼʆɺɸʅʀʖ ʉʊɽʇʅʓʍ ʃɸʅɼʐɸʌʊʆɺ 

*ɸ.ɺ. ʍʦʨʦʰʝʚ, ʅ.ɺ. ʀʣʴʠʥʦʚʘ, ɸ.ʇ. ɸʰʠʭʤʠʥ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 
ʬʘʢʫʣʴʪʝʪ, ʈʦʩʩʠʷ, ʄʦʩʢʚʘ 

e-mail: *avkh1970@yandex.ru 
 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 
ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʢʦʧʣʝʥʠʝʤ ʨʷʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 
ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʧʦ ʠʥʜʝʢʩʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ 
ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʋʨʘʣʝ ʠ ʚ ʊʳʚʝ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ: 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʛʝʦʢʦʤʧʣʝʢʩʦʚ, ʩʢʦʨʦʩʪ ɹ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʛʦʜʦʚʦʛʦ ʭʦʜʘ, ʪʨʝʥʜʳ ʤʦʟʘʠʯʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪ ɹʛʨʘʥʠʮ, ʠʥʜʠʢʘʮʠʷ ʣʘʪʝʨʘʣʴʥʳʭ ʩʚʷʟʝʡ ʧʦ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʢʦʪʦʥʦʚ, ʫʩʣʦʚʠ ̫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʛʝʦʢʦʤʧʣʝʢʩʦʚ, 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪ ɹʢ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʬʣʫʢʪʫʘʮʠʷʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʬʠʪʦʤʘʩʩʘ, NDVI, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʬʣʫʢʪʫʘʮʠʠ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʤʦʟʘʠʯʥʦʩʪʴ, ʵʢʦʪʦʥ, ʛʨʘʥʠʮʳ, ʊʳʚʘ, ʋʨʘʣ. 
 

ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʪʨʘʜʠʮʠʦʥʥʦ 
ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʨʫʛʠʭ 
ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʪʦʮʝʥʦʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 
ʩʫʢʮʝʩʩʠʡ [1, 2]. ɹʦʣʝʝ ʨʝʜʢʠʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʙʘʣʘʥʩ ʬʠʪʦʤʘʩʩʳ, ʯʪʦ 
ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʤʝʪʦʜʠʢʝ ʠʟʤʝʨʝʥʠʷ, ʥʦ ʠ ʢ ʬʠʟʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ 
ʧʣʦʱʘʜʠ ʦʧʨʦʙʦʚʘʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 
ʧʣʦʱʘʜʢʘʭ [3, 4]. ɽʱʝ ʙʦʣʴʰʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʚ ʚʦʧʨʦʩʘʭ ʜʠʥʘʤʠʢʠ ʠ ʙʘʣʘʥʩʘ 
ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʙʠʦʧʦʛʣʦʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʙʱʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠ ʦʙʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 
ʚʠʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ï çʪʦʯʝʯʥʳʡè ʭʘʨʘʢʪʝʨ ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ.  

ʉʝʨʴʝʟʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʜʚʠʛ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʦʣʫʯʝʥʠʝʤ ʨʝʛʫʣʷʨʥʦʡ ʧʣʦʱʘʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ [5]. ʕʪʦʪ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʜʚʠʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʧʦʩʦʙʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʦʢʦʤʧʣʝʢʩʦʚ çʙʝʟ 
ʨʘʟʨʳʚʦʚè ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʦ ʟʘʢʦʥʦʤʝʨʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʩʧʦʩʦʙʦʚ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ çʧʦʚʝʜʝʥʠʝè ʥʝ ʪʦʣʴʢʦ çʤʦʜʝʣʴʥʳʭè ʠʣʠ 
çʪʠʧʠʯʥʳʭè ʛʝʦʢʦʤʧʣʝʢʩʦʚ, ʥʦ ʠ ʣʘʥʜʰʘʬʪʘ ʚ ʮʝʣʦʤ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʡ ʤʦʟʘʠʢʠ 
ʛʝʦʢʦʤʧʣʝʢʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʣʘʪʝʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʥʘʙʦʨ ʠʥʜʝʢʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ 
ʩʥʠʤʢʘʤ, ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ, ʚʣʘʞʥʦʩʪʠ 
ʬʠʪʦʮʝʥʦʟʘ, ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ, ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ, 
ʢʘʤʝʥʠʩʪʦʩʪʠ ʠ ʥʝʢʦʪʦʨʳʭ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʳ (ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 
ʭʠʤʠʯʝʩʢʠʤʠ), ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʜʨ. [5-7]. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʩʦʧʨʷʞʝʥʥʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʘʧʨʠʤʝʨ, 
ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʝ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ 
ʚʳʷʩʥʠʪʴ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ʥʝʩʫʪ ʚʟʘʠʤʦʥʝʟʘʚʠʩʠʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʚʳʩʪʨʦʠʪʴ ʙʦʣʝʝ ʦʙʲʝʤʥʫʶ ʢʘʨʪʠʥʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. ɺʦʟʤʦʞʥʦ, ʚʨʝʤʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʠʥʜʝʢʩʦʚ ʩʦ 
ʚʨʝʤʝʥʝʤ ʜʘʜʫʪ ʦʩʥʦʚʘʥʠʷ ʩʫʜʠʪʴ ʦ ʪʝʧʣʦʚʦʤ ʠ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ʛʝʦʢʦʤʧʣʝʢʩʦʚ, ʙʘʣʘʥʩʝ 
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ʬʠʪʦʤʘʩʩʳ, ʪʦ ʝʩʪʴ ʦ ʪʨʫʜʥʦ ʠʟʤʝʨʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɹʝʟʫʩʣʦʚʥʦ, ʦʙ 
ʵʪʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʮʝʥʦʢ 
ʧʦʣʝʚʳʤʠ ʜʘʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ. 

ʆʪʯʘʩʪʠ ʪʘʢʘʷ ʨʘʙʦʪʘ ʫʞʝ ʧʨʦʜʝʣʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʦʩʦʙʝʥʥʦ 
ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʟʥʦʩʪʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ (NDVI). ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ 
ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ NDVI ʠ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ [8-11], 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʤʠʘʨʠʜʥʳʭ ʩʪʝʧʥʳʭ, ʩʘʚʘʥʥʦʚʳʭ, ʧʨʝʨʠʡʥʳʭ, 
ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʦʚ [12-17], ʛʜʝ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 
ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 
NDVI ʧʦʟʚʦʣʠʣʦ ʦʪʩʣʝʜʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʘʪʪʝʨʥʳ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 
ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʩʠʩʪʝʤ [18]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʩʪʝʧʝʥʥʦ 
ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʠ ʫʩʣʦʚʠʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠʥʜʝʢʩʦʚ. ʅʘʧʨʠʤʝʨ, 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ NDVI ʠ ʬʠʪʦʤʘʩʩʳ ʠʩʢʘʞʘʝʪʩʷ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ [19], 
ʧʦʢʨʳʪʠʷ ʧʦʜʩʪʠʣʢʠ ʠ ʩʫʭʦʩʪʦʷ [20], ʪʝʤʧʝʨʘʪʫʨʳ [21], ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʜʦʤʠʥʠʨʫʶʱʠʭ 
ʨʘʩʪʝʥʠʡ [22]. 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʩʪʘʚʠʪʩʷ ʮʝʣʴ ʧʦʢʘʟʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʟʥʘʥʠʷ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʪʝʧʷʭ, ʢʦʪʦʨʳʝ 
ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʠʥʪʝʟʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
ʠ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  

 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ.  

1. ɺʝʨʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ, ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠʥʜʝʢʩʦʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʝʦʢʦʤʧʣʝʢʩʦʚ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝ 
ʧʨʝʢʨʘʱʝʥʠʷ ʠʣʠ ʦʩʣʘʙʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. 

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʥʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʦ ʤʝʨʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʡ. 

5. ɺʳʷʚʣʝʥʠʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʠʥʪʝʛʨʘʮʠʠ ʠ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʛʝʦʢʦʤʧʣʝʢʩʦʚ. 

6. ʀʥʜʠʢʘʮʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ, ʥʘʧʨʘʚʣʝʥʠʷ, ʜʘʣʴʥʦʩʪʠ ʠ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʣʘʪʝʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚʣʘʛʠ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

7. ʆʮʝʥʢʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʦʢʦʤʧʣʝʢʩʦʚ 
ʢ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʬʣʫʢʪʫʘʮʠʷʤ ʠ ʪʨʝʥʜʘʤ ʠ ʩʠʥʭʨʦʥʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

8. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʪʨʝʥʜʘʤ ʠ ʬʣʫʢʪʫʘʮʠʷʤ. 

ʈʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʥʘ ʧʨʠʤʝʨʝ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʚ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʪʨʝʭ ʣʘʥʜʰʘʬʪʘʭ ʧʦʜʟʦʥʳ 
ʪʠʧʠʯʥʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʦʡ ʩʪʝʧʠ. ɼʚʘ ʶʞʥʦʫʨʘʣʴʩʢʠʭ ʣʘʥʜʰʘʬʪʘ 
ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʩʝʢʪʦʨʝ, ʪʫʚʠʥʩʢʠʡ ï ʚ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ.  

ʖʞʥʦʫʨʘʣʴʩʢʠʡ ʫʯʘʩʪʦʢ çɹʫʨʪʠʥʩʢʘʷ ʩʪʝʧʴè ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè (ʮʝʥʪʨ ï 
51Á14ô ʩ.ʰ. 56Á40ô ʚ.ʜ.) ʨʘʩʧʦʣʦʞʝʥ ʚ ɹʝʣʷʝʚʩʢʦʤ ʨʘʡʦʥʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʫʨʪʠʥʩʢʘʷ 
ʩʪʝʧʴ ʧʨʠʥʘʜʣʝʞʠʪ ʣʘʥʜʰʘʬʪʫ ʧʨʝʜʛʦʨʥʦʡ ʛʣʫʙʦʢʦʨʘʩʯʣʝʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʵʨʦʟʠʦʥʥʦʡ 
ʚʦʟʚʳʰʝʥʥʦʡ ʨʘʚʥʠʥʳ, ʩʣʦʞʝʥʥʦʡ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʦʣʘʩʩʦʚʦʡ 
ʬʦʨʤʘʮʠʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʨʩʪʦʚʳʤʠ ʢʦʪʣʦʚʠʥʘʤʠ ʥʘ ʤʝʩʪʝ ʩʦʣʷʥʦ-ʛʠʧʩʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ 
ʪʠʧʠʯʥʳʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʶʞʥʳʭ [8, 23]. 

ʖʞʥʦʫʨʘʣʴʩʢʠʡ ʫʯʘʩʪʦʢ çɸʡʪʫʘʨʩʢʘʷ ʩʪʝʧʴè ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè (ʮʝʥʪʨ ï 
51Á04ô ʩ.ʰ. 57Á40ô ʚ.ʜ.) ʧʨʠʥʘʜʣʝʞʠʪ ʣʘʥʜʰʘʬʪʫ ʩʪʨʫʢʪʫʨʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʛʨʷʜʦʚʦ-ʙʘʣʦʯʥʦʛʦ 
ʥʠʟʢʦʛʦʨʴʷ, ʩʣʦʞʝʥʥʦʛʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ 
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ʘʣʝʚʨʦʣʠʪʦʚ, ʩ ʦʩʪʘʥʮʘʤʠ ʵʦʮʝʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʩ ʧʝʪʨʦʬʠʪʥʳʤʠ 
ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʶʞʥʳʭ ʤʘʣʦʤʦʱʥʳʭ 
ʩʠʣʴʥʦʢʘʤʝʥʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ [24].  

ʊʫʚʠʥʩʢʠʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʚ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ 
ʢʦʪʣʦʚʠʥʝ ʤʝʞʜʫ ʋʶʢʩʢʠʤ ʠ ʂʫʨʪʫʰʠʙʠʥʩʢʠʤ ʭʨʝʙʪʘʤʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʚ ʇʠʡ-ʍʝʤʩʢʦʤ 
ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ (ʮʝʥʪʨ ï 52Á05ô ʩ.ʰ. 93Á40ô ʚ.ʜ.). ɺ ʜʥʠʱʝ ʢʦʪʣʦʚʠʥʳ ʧʨʝʦʙʣʘʜʘʶʪ 
ʵʣʶʚʠʘʣʴʥʳʝ ʠ ʵʣʶʚʠʘʣʴʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʫʨʦʯʠʱʘ ʩ ʢʩʝʨʦʬʠʪʥʳʤʠ 
ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʢʨʠʦʘʨʠʜʥʳʭ 
ʥʘʪʝʯʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ [25]. ɺ ʢʨʘʝʚʳʭ ʩʝʢʪʦʨʘʭ ʦʯʝʥʴ ʧʦʣʦʛʠʭ ʜʝʣʶʚʠʘʣʴʥʦ-
ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʰʣʝʡʬʦʚ ʩ ʨʘʟʛʨʫʟʢʦʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʠʜʨʦʤʦʨʬʥʳʝ 
ʫʨʦʯʠʱʘ ʩ ʤʝʟʦʬʠʪʥʳʤʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ ʧʝʨʝʛʥʦʡʥʦ-
ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʯʚʘʭ ʠ ʩʦʣʦʥʯʘʢʘʭ ʪʝʤʥʳʭ ʠʣʠ ʛʘʣʦʬʠʪʥʳʤʠ ʣʫʛʘʤʠ ʥʘ ʩʦʣʦʥʯʘʢʘʭ 
ʛʣʝʝʚʳʭ ʢʨʠʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʪʝʤʥʳʭ ʩʦʣʦʥʮʝʚʘʪʳʭ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ 
ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʥʳʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (NDVI), ʨʘʩʩʯʠʪʘʥʥʳʝ ʢʘʢ 
ʢʦʤʙʠʥʘʮʠʷ ʦʧʪʠʯʝʩʢʠʭ ʷʨʢʦʩʪʝʡ ʢʨʘʩʥʦʛʦ ʠ ʙʣʠʞʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʢʘʥʘʣʦʚ ʧʦ 
ʢʦʩʤʦʩʥʠʤʢʘʤ Landsat (ʨʘʟʨʝʰʝʥʠʝ 30 ʤ) ʟʘ 2010-2025 ʛʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʪʬʦʨʤʳ 
Google Engine. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʟʦʙʣʘʯʥʳʝ ʩʥʠʤʢʠ ʫʩʪʦʡʯʠʚʦ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ 
(ʤʘʡ ï ʩʝʥʪʷʙʨʴ): 55 ʜʣʷ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ, 82 ʜʣʷ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ, 18 ï ʜʣʷ ʊʫʨʘʥʦ-
ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ɺʝʨʠʬʠʢʘʮʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ NDVI 
ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʦʣʝʝ 200 ʦʧʠʩʘʥʠʡ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʩ 
ʠʟʤʝʨʝʥʠʷʤʠ ʬʨʘʢʮʠʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ (ʦʪ 30 ʜʦ 70 ʠʟʤʝʨʝʥʠʡ). ɼʣʷ ʘʥʘʣʠʟʘ 
ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʤʝʞʛʦʜʦʚʳʭ ʬʣʫʢʪʫʘʮʠʡ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʩ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʙʣʠʞʘʡʰʠʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ɹʝʣʷʝʚʢʘ, ʂʫʚʘʥʜʳʢ 
(ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʊʫʨʘʥ (ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ).  

ɼʣʷ ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʠ ʚʠʜʘ ʩʚʷʟʝʡ ʤʝʞʜʫ NDVI, ʚʥʫʪʨʠʩʝʟʦʥʥʳʤʠ ʧʨʠʨʘʱʝʥʠʷʤʠ 
NDVI ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ 
ʚʘʨʴʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 7.0 ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʩʯʝʪʳ ʦʧʠʩʘʪʝʣʴʥʳʭ ʩʪʘʪʠʩʪʠʢ, 
ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ, ʤʫʣʴʪʠʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʜʠʩʧʝʨʩʠʦʥʥʳʡ 
ʘʥʘʣʠʟ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʠʢʩʝʣʦʚ ʧʦ ʛʦʜʦʚʦʤʫ ʭʦʜʫ ʤʝʪʦʜʦʤ k-ʩʨʝʜʥʠʭ.  

ʈʘʩʯʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʬʠʪʦʤʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ɻʝʪʠʩʘ-
ʆʨʜʘ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ çʛʦʨʷʯʠʭ/ʭʦʣʦʜʥʳʭ ʧʷʪʝʥè (Hot/Cold Spots Analysis) ʚ ɻʀʉ ArcMap 3.0. 
ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʬʦʨʤʠʨʫʶʪ ʣʠ ʚʳʩʦʢʠʝ ʠʣʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʣʘʩʪʝʨʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ Z-ʦʮʝʥʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ 
ʚʳʜʝʣʠʪʴ: ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ (Hot spots) ï ʢʣʘʩʪʝʨʳ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ NDVI; 
ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ (Cold spots) ï ʢʣʘʩʪʝʨʳ ʧʦʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 
ʧʨʠ ʨʘʟʥʳʭ ʨʘʜʠʫʩʘʭ ʦʢʨʝʩʪʥʦʩʪʠ (50, 150, 300 ʤ) ʧʨʠ ʥʘʩʪʨʦʡʢʝ çInverse Distance Squaredè, 
ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪ ʚʢʣʘʜ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʧʠʢʩʝʣʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʚʳʙʨʘʥ ʤʘʩʰʪʘʙ 
150 ʤ ʚ ʊʳʚʝ ʠ 300 ʤ ʚ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ ʧʦ ʢʨʠʪʝʨʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʨʝʜʥʝʡ ʨʘʟʤʝʨʥʦʩʪʠ 
ʣʘʥʜʰʘʬʪʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʘʥʦʤʘʣʠʡ NDVI, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 
ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ʀʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʘʥʦʤʘʣʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 
ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʞʠʤʦʚ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʦʩʦʙʝʥʥʦ ʩʦ ʩʪʝʧʥʦʛʦ ʥʘ ʣʫʛʦʚʦʡ) ʢʘʢ ʤʝʨʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
ʤʝʞʛʦʜʦʚʳʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʠ ʚʢʣʘʜʘ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

1. ɺʝʨʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ, ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠʥʜʝʢʩʦʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʧʣʦʱʘʜʥʳʭ ʦʮʝʥʦʢ ʬʠʪʦʤʘʩʩʳ ʠ 

ʜʣʷ ʨʘʩʩʫʞʜʝʥʠʡ ʦ ʝʝ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ. ʆʜʥʘʢʦ ʚʠʜʳ ʟʘʚʠʩʠʤʦʩʪʠ (ʟʥʘʢ, 
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ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ) ʥʝʦʙʭʦʜʠʤʦ ʩʚʷʟʘʪʴ ʩ ʚʠʜʘʤʠ 

ʛʝʦʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʷʨʫʩʥʦʩʪʠ. ʅʘʰ ʦʧʳʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʩ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʦʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ (0,06), ʝʩʣʠ ʥʝ ʨʘʟʜʝʣʠʪʴ ʚ ʨʘʟʥʳʝ ʤʘʩʩʠʚʳ 

ʢʩʝʨʦʧʝʪʨʦʬʠʪʥʳʝ ʩʪʝʧʠ ʧʦʣʦʛʦʚʳʧʫʢʣʳʭ ʫʚʘʣʦʚ ʩ ʥʠʟʢʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠ 

ʤʝʟʦʢʩʝʨʦʬʠʪʥʳʝ ï ʩ ʧʦʯʪʠ ʩʧʣʦʰʥʳʤ. ʆʪʜʝʣʴʥʦ ʜʣʷ ʤʝʟʦʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,52, ʜʣʷ ʢʩʝʨʦʧʝʪʨʦʬʠʪʥʳʭ ï 0,34. ʇʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ NDVI ʠ ʬʠʪʦʤʘʩʩʳ ʚ ʦʙʣʘʩʪʷʭ ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ 

ʬʠʪʦʤʘʩʩʳ ʠ ʨʘʟʙʨʦʩ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʦʚʝʥʴ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʩʫʞʜʝʥʠʡ ʦʙ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ NDVI. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʥʘ ʧʠʢʝ ʚʝʛʝʪʘʮʠʠ ʚ ʫʟʢʦʤ ʣʦʱʠʥʥʦʤ 

ʫʨʦʯʠʱʝ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʯʝʤ ʩʣʦʞʥʝʝ ʷʨʫʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʮʝʥʦʟʘ, ʪʝʤ 

ʤʝʥʴʰʝ ʪʦʯʥʦʩʪʴ ʠʥʜʠʢʘʮʠʠ ʝʝ ʧʦ NDVI. ɺʳʩʦʢʘʷ ʜʦʣʷ ʚʝʪʦʰʠ ʚ ʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-

ʟʘʣʝʩʩʢʦʢʦʚʳʣʴʥʳʭ ʩʪʝʧʷʭ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʥʘʯʘʣʝ ʦʩʝʥʠ ʵʢʨʘʥʠʨʫʝʪ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʠ ʠʥʜʝʢʩ 

ʩʠʣʴʥʦ ʟʘʥʠʞʘʝʪ ʝʝ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠʥʜʝʢʩʘ 

ʚʝʣʠʢʘ, ʦʩʦʙʝʥʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʨʘʟʥʦʪʨʘʚʴʷ [8]. ʋʤʝʥʴʰʝʥʠʝ ʧʦʢʨʳʪʠʷ ʧʦʯʚʳ 

ʧʦʜʩʪʠʣʢʦʡ ʟʘʥʠʞʘʝʪ ʟʥʘʯʝʥʠʷ NDVI.  

ʇʝʨʩʧʝʢʪʠʚʳ ʚʠʜʷʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʥʳʭ ʠ ʣʘʥʜʰʘʬʪʥʦ-

ʩʧʝʮʠʬʠʯʥʳʭ ʤʦʜʝʣʝʡ ʟʘʚʠʩʠʤʦʩʪʠ NDVI ʦʪ ʙʘʣʘʥʩʘ ʞʠʚʦʡ ʠ ʤʝʨʪʚʦʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ 

ʩ ʧʦʧʨʘʚʢʘʤʠ ʥʘ ʬʘʟʫ ʚʝʛʝʪʘʮʠʠ ʠ ʧʦʢʨʳʪʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʪʝʧʥʳʤ ʚʦʡʣʦʢʦʤ. ʇʦʵʪʦʤʫ 

ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʙʘʣʘʥʩʝ ʬʠʪʦʤʘʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʦʜʳ ʩ 

ʨʘʟʥʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ [1-3, 26], ʠʤʝʝʪ ʩʤʳʩʣ ʩʚʷʟʘʪʴ ʩ ʜʠʥʘʤʠʢʦʡ NDVI [8]. 

ɺʠʜʠʤʦ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ ʦʪʨʘʞʘʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʯʝʤ ʧʨʦʩʪʦ 

ʟʝʣʝʥʫʶ ʬʠʪʦʤʘʩʩʫ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʨʝʘʢʮʠʠ NDVI ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʟʥʳʭ ʬʨʘʢʮʠʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ [8]. ɽʩʣʠ ʵʪʦ 

ʧʦʜʪʚʝʨʜʠʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ, ʪʦ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ 

ʙʘʣʘʥʩ ʬʠʪʦʤʘʩʩʳ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʢʨʫʛʦʚʦʨʦʪʘ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʫʤʠʬʠʢʘʮʠʠ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʪʨʘʥʩʧʠʨʘʮʠʠ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʜʦʚʦʛʦ ʭʦʜʘ NDVI, ʨʘʟʣʠʯʘʶʱʝʛʦʩʷ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʝʥʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʧʠʢʦʚ ʠ ʩʧʘʜʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʠʧʦʚ 

ʬʠʪʦʮʝʥʦʟʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɻʦʜʦʚʦʡ ʭʦʜ NDVI ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʝʪ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ ʧʦʯʚʘʭ, ʢʦʪʦʨʳʝ 

ʦʙʲʷʩʥʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʪʤʦʩʬʝʨʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ [25, 27]. 

ʅʘ ʖʞʥʦʤ ʋʨʘʣʝ ʨʝʞʠʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʠʤʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʪʦʨʞʝʥʠʷʤʠ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʣʫʙʦʢʦʤʫ ʧʨʦʤʝʨʟʘʥʠʶ ʧʦʯʚ, ʘʢʪʠʚʥʦʤʫ ʤʝʪʝʣʝʚʦʤʫ ʧʝʨʝʥʦʩʫ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʩʥʝʛʘ ʚ ʣʦʱʠʥʘʭ. ʇʦʩʪʝʧʝʥʥʳʡ ʨʘʩʭʦʜ ʩʥʝʛʦʚʦʡ ʚʣʘʛʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʶʥʴʩʢʠʡ 

ʧʠʢ NDVI ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʫʨʦʯʠʱ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚʝʩʝʥʥʝʛʦ ʚʣʘʛʦʟʘʧʘʩʘ ʠ ʚʨʝʤʷ 

ʣʝʪʥʝʛʦ ʧʠʢʘ NDVI ʟʘʚʠʩʠʪ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ ʚ ʚʦʛʥʫʪʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʠ ʩʜʫʚʘʥʠʷ ʝʛʦ 

ʩ ʚʳʧʫʢʣʳʭ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʛʨʝʚʘʥʠʷ ʠ ʧʨʦʩʳʭʘʥʠʷ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʨʘʥʦ ʣʝʪʥʷʷ ʧʘʫʟʘ ʠ 

ʩʧʘʜ NDVI ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʛʨʝʙʥʷʭ ʠ ʶʞʥʳʭ ʩʢʣʦʥʘʭ, ʛʜʝ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ; ʢ 

ʥʘʯʘʣʫ ʣʝʪʥʝʡ ʞʘʨʳ ʠʩʧʘʨʝʥʠʝ ʫʞʝ ʠʩʪʦʱʘʝʪ ʧʦʯʚʝʥʥʳʡ ʚʣʘʛʦʟʘʧʘʩ. ɺʝʩʥʦʡ ʵʪʠ ʫʨʦʯʠʱʘ 

ʦʙʨʘʟʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʥʦʤʘʣʠʶ ʬʠʪʦʤʘʩʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʦʡ ʩʪʝʧʠ, ʘ ʣʝʪʦʤ ï 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ. ʃʝʪʥʠʡ ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ ʥʘ ʋʨʘʣʝ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʥʝ ʜʘʝʪ ʧʠʢʘ 

ʬʠʪʦʤʘʩʩʳ. ɺ ʊʳʚʝ ʩʠʪʫʘʮʠʷ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ. ʇʦʟʜʥʝʠʶʣʴʩʢʠʡ ʧʠʢ ʦʩʘʜʢʦʚ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʮʠʢʣʦʥʘʤʠ ʤʦʥʛʦʣʴʩʢʦʛʦ ʬʨʦʥʪʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤ ʧʠʢʦʤ ʚʝʛʝʪʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ, ʯʝʤ ʨʘʥʥʝʣʝʪʥʠʡ ʧʠʢ. ɼʣʠʪʝʣʴʥʦʝ ʠ ʛʣʫʙʦʢʦʝ ʧʨʦʤʝʨʟʘʥʠʝ 

ʧʦʯʚ ʚ ʊʳʚʝ ʠ ʨʘʥʥʠʡ ʩʭʦʜ ʤʘʣʦʤʦʱʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʥʥʝʣʝʪʥʝʤʫ 
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ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 15 

ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ ʚ ʧʦʯʚʘʭ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʋʨʘʣʘ), ʯʪʦ ʟʘʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʬʠʪʦʤʘʩʩʳ ʚ 

ʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʷʭ [25].  

ɺ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʧʣʘʢʦʨʥʘʷ ʢʩʝʨʦʬʠʪʥʘʷ ʩʪʝʧʴ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʝʡ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ NDVI, ʯʝʤ ʢʩʝʨʦʧʝʪʨʦʬʠʪʥʳʝ ʠ ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʪʝʧʝʡ. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ NDVI ʥʘʠʙʦʣʝʝ ʚʝʣʠʢʘ ʚ ʠʶʣʝ, ʢʦʛʜʘ ʤʘʢʩʠʤʘʣʴʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʘʜʢʦʚ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʤʝʞʛʦʜʦʚʘ ̫ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʠʪʦʤʘʩʩ rʚ ʠʶʣʝ ʜʣʷ 

ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʦʩʘʜʢʦʚ, ʥʦ ʠ ʦʪ ʧʨʠʪʦʢʘ ʚʣʘʛʠ ʠʟ ʛʦʨʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ. ɺ ʠʶʥʝ ʛʨʫʧʧʳ 

ʩʪʝʧʥʳʭ ʫʨʦʯʠʱ ʩʣʘʙʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʪʦ ʝʩʪʴ ʩʠʥʭʨʦʥʥʦ 

ʧʦʜʯʠʥʷʶʪʩʷ ʢʦʣʝʙʘʥʠʷʤ ʦʩʘʜʢʦʚ. ɺ ʠʶʣʝ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʬʠʪʦʤʘʩʩʳ ʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʛʘʣʦʤʦʨʬʥʳʭ ʫʨʦʯʠʱ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʬʣʫʢʪʫʘʮʠʡ ʦʩʘʜʢʦʚ 

ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʧʨʠʪʦʢʘ ʚʣʘʛʠ ʥʘ ʧʦʡʤʘʭ, ʚ ʟʦʥʘʭ ʨʘʟʛʨʫʟʢʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ 

ʩʦʣʦʥʯʘʢʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʠʣʠ ʦʩʣʘʙʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʩʫʢʮʝʩʩʠʡ ʦʙʳʯʥʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʷʭ ʣʠʙʦ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʪʦʮʝʥʦʟʦʚ (ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʩʦʦʪʥʦʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ), ʣʠʙʦ ʬʠʪʦʤʘʩʩʳ, ʪʦ ʝʩʪʴ çʦʜʥʦʤʦʤʝʥʪʥʳʭè ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʥʘʙʣʶʜʝʥʠʷ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʧʨʠʰʣʦ ʚʨʝʤʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʣʠ ʙʳ ʥʝ ʪʦʣʴʢʦ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʥʦ ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʩʣʫʯʘʡʥʳʤ 

ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʘʤ, ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʜʠʥʘʤʠʢʫ ʧʣʦʱʘʜʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʘʥʦʤʘʣʠʡ, 

ʪʦ ʝʩʪʴ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï çʧʦʚʝʜʝʥʠʝè. ʆʜʠʥ ʠʟ ʜʘʚʥʠʭ ʧʨʝʜʤʝʪʦʚ ʜʠʩʢʫʩʩʠʠ ʚ ʥʘʫʢʘʭ ʦ 

ʧʨʠʨʦʜʝ ï ʢ ʯʝʤʫ çʩʪʨʝʤʠʪʩʷè ʣʘʥʜʰʘʬʪ, ʵʢʦʩʠʩʪʝʤʘ ʠʣʠ ʙʠʦʛʝʦʮʝʥʦʟ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ: ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʘʢ çʩʪʨʘʭʦʚʢʠè ʦʪ ʵʢʦʪʦʧʠʯʝʩʢʠʭ 

ʬʣʫʢʪʫʘʮʠʡ, ʢ ʚʟʘʠʤʦʘʜʘʧʪʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʢ ʜʦʩʪʠʞʝʥʠʶ çʛʘʨʤʦʥʠʠè ʩʦ ʩʨʝʜʦʡ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʢ ʜʦʩʪʠʞʝʥʠʶ çʘʚʪʦʥʦʤʠʠè ʦʪ ʩʨʝʜʳ. ʇʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʝʪ 

ʩʪʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʤʘʩʩʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʩʝʟʦʥʥʦʤ ʠ 

ʤʥʦʛʦʣʝʪʥʝʤ ʘʩʧʝʢʪʘʭ: ʛʦʜʦʚʦʡ ʭʦʜ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ 

ʬʣʫʢʪʫʘʮʠʷʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ, ʤʝʨʘ ʦʪʣʠʯʠʷ ʦʪ ʬʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʦʩʣʝ 

ʨʝʜʢʠʭ ʩʦʙʳʪʠʡ (ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʳ, ʧʦʞʘʨʳ ʠ ʜʨ.). ɺʩʝ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʘʥʳ ʩ 

ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʬʠʪʦʮʝʥʦʟʦʚ, ʚʣʘʛʦʟʘʧʘʩʦʤ ʚ ʧʦʯʚʘʭ ʠ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɻʣʘʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʢʦʩʤʦʩʥʠʤʢʦʚ ï 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʘʨʝʘʣʳ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʦʣʝʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ʤʦʜʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ 

ʩʨʦʢʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʝʧʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʩʧʘʰʢʠ. 

ɺ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʧʦʩʣʝ ʟʘʙʨʘʩʳʚʘʥʠʷ ʧʦʣʝʡ ʚ ʫʨʦʯʠʱʝ ʮʦʢʦʣʴʥʦʡ ʪʝʨʨʘʩʳ 

ʩ 1994 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ NDVI. ʉ 2013-2015 ʛʛ. 

ʥʘʙʣʶʜʘʝʪʩʷ çʩʞʘʪʠʝè ʘʤʧʣʠʪʫʜʳ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʛʦʜʦʚʦʛʦ ʭʦʜʘ NDVI, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʚʳʧʘʩʘ [25]. ɺ ʫʨʦʯʠʱʝ ʩʢʣʦʥʘ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩ ʙʦʣʝʝ ʤʷʛʢʠʤ 

ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʤʝʞʛʦʜʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ NDVI ʚʳʰʝ, ʯʝʤ ʥʘ 

ʪʝʨʨʘʩʝ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ çʘʥʘʣʠʟʘ 

ʛʦʨʷʯʠʭ/ʭʦʣʦʜʥʳʭ ʧʷʪʝʥè (Hot/Cold spots analysis) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʘʩʪʝʨʦʚ ʘʥʦʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ NDVI ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʦʥʦʚʦʡ ʩʪʝʧʴʶ. ɹʳʣ ʦʙʥʘʨʫʞʝʥ ʧʦʩʪʝʧʝʥʥʳʡ çʨʘʩʧʘʜè 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʬʠʪʦʤʘʩʩʳ ʥʘ ʧʣʘʪʦ ɸʢʪʦʙʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʩʧʘʰʢʠ ʚ ʢʦʥʮʝ 

1980-ʭ ʛʛ. [28]. ɿʘ ʚʨʝʤʷ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʯʝʪʢʠʡ ʢʦʥʪʫʨ ʙʳʚʰʝʡ ʧʘʰʥʠ, ʠʥʜʠʮʠʨʫʝʤʳʡ 

ʧʦ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣʩʷ. ʇʦ ʢʨʘʷʤ ʦʥ ʩʣʠʚʘʝʪʩʷ ʩ 

ʥʝʨʘʩʧʘʭʠʚʘʚʰʠʤʠʩʷ ʫʯʘʩʪʢʘʤʠ, ʥʦ ʩʧʫʩʪʷ 30 ʣʝʪ ʝʱʝ ʥʝ ʠʩʯʝʟ, ʭʦʪʷ ʨʘʟʣʠʯʠʝ ʧʦ ʚʠʜʦʚʦʤʫ 
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ʩʦʩʪʘʚʫ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦ ʛʦʜʦʚʦʤʫ ʭʦʜʫ NDVI ʟʘʣʝʞʠ ʥʘ ʧʣʘʪʦ ʜʦ ʩʠʭ ʧʦʨ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʦʥʦʚʦʡ ʩʪʝʧʠ ʟʘʤʝʜʣʝʥʠʝʤ ʨʦʩʪʘ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʥʘʯʘʣʝ ʪʝʧʣʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʧʨʦʜʣʝʥʠʝʤ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʶʣʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʣʘʞʥʦʤ ʣʝʪʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʙʳʚʰʠʝ ʧʘʰʥʠ ʚ ʜʥʠʱʘʭ ʙʘʣʦʢ ʧʝʨʝʩʪʘʣʠ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʝ ʦʪ ʬʦʥʘ, ʪʦ ʝʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʦʰʣʦ ʧʨʠʤʝʨʥʦ ʟʘ 20 ʣʝʪ [28].  

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʥʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʤʝʨʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʡ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʫʢʮʝʩʩʠʡ ʦʙʳʯʥʦ ʦʪʩʣʝʞʠʚʘʶʪ ʪʨʝʥʜʳ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʚʠʪʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʠ ʧʦʯʚ ʥʘ ʤʦʜʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʄʳ ʩʯʠʪʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʙʘʚʠʪʴ ʢ ʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʤʦʟʘʠʯʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ 

ʠʥʜʠʢʘʪʦʨʘ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɺʦʧʨʦʩ ʦ ʨʦʩʪʝ ʘʜʘʧʪʘʮʠʠ ʢ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʩʥʠʞʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʬʠʪʦʮʝʥʦʟʦʚ, 

ʚʠʜʠʤʦ, ʨʝʰʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ 

ʵʪʦ ʚʦʧʨʦʩ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʚʢʣʘʜʦʚ ʚʥʫʪʨʠʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ 

ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʚ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ. ʇʦʩʢʦʣʴʢʫ ʩʦʟʜʘʥʠʝ 

ʬʠʪʦʤʘʩʩʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ çʧʝʨʝʢʘʯʠʚʘʥʠʝè ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʚ ʨʘʩʪʝʥʠʷ, 

ʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʦʣʞʥʘ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ, ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʥʢʠʭ ʯʘʩʪʠʮ ʠ ʜʨ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʤʦʨʬʦʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ, ʩʢʦʨʝʝ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʨʦʩʪʘ ʤʦʟʘʠʯʥʦʩʪʠ 

ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʭʦʜʝ ʩʫʢʮʝʩʩʠʠ.  

ɺ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʩʧʘʰʢʠ ʪʨʝʥʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʤʦʟʘʠʯʥʦʩʪʠ NDVI ʚ ʪʝʯʝʥʠʝ 35 ʣʝʪ ʦʢʘʟʘʣʠʩʴ ʥʝʦʜʠʥʘʢʦʚʳʤʠ. ɺ ʫʨʦʯʠʱʝ ʧʣʦʩʢʦʡ ʮʦʢʦʣʴʥʦʡ 

ʪʝʨʨʘʩʳ ʩʦ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤʠ ʤʠʢʨʦʧʦʥʠʞʝʥʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ NDVI. ɺ ʤʝʟʦʢʩʝʨʦʬʠʪʥʦʡ ʩʪʝʧʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ NDVI ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ 

ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʣʦʞʙʠʥʥʦ-ʛʨʠʚʠʩʪʦʤʫ ʤʠʢʨʦʨʝʣʴʝʬʫ, ʪʦ ʝʩʪʴ 

ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʨʘʩʪʘʝʪ.  

ɼʣʷ ʨʘʟʥʦʪʠʧʥʳʭ ʫʨʦʯʠʱ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥ rʨʝʟʫʣʴʪʘʪ rʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʜʦʚʦʛʦ 

ʭʦʜʘ NDVI ʟʘ ʪʨʠ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘ (1990-2000, 2001-2011, 2012-2024 ʛʛ.). ʅʘʧʨʠʤʝʨ, 

ʛʠʜʨʦʤʦʨʬʥʦʝ ʧʦʡʤʝʥʥʦʝ ʫʨʦʯʠʱʝ ʚ 1990-ʝ ʛʛ. ʠʤʝʣʦ ʤʝʩʪʘʤʠ ʯʝʪʢʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʨʠʩʫʥʦʢ ʢʣʘʩʩʦʚ ʛʦʜʦʚʦʛʦ ʭʦʜʘ, ʦʙʲʷʩʥʷʶʱʠʡʩʷ ʩʝʥʦʢʦʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (ʨʠʩ. 1). ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʩʝʥʦʢʦʰʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʷ ʢʣʘʩʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʦʟʘʠʯʥʦʡ. ʂ 2024 ʛʦʜʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʣʘ ʤʝʥʝʝ ʤʦʟʘʠʯʥʦʡ ʠ ʙʦʣʝʝ 

ʯʝʪʢʦ ʦʪʨʘʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʬʘʮʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʢʣʘʩʩʦʚ ʛʦʜʦʚʦʛʦ ʭʦʜʘ 

ʬʠʪʦʤʘʩʩʳ (ʧʦ NDVI) ʚ ʛʠʜʨʦʤʦʨʬʥʦʤ ʫʨʦʯʠʱʝ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʟʘ ʧʝʨʠʦʜʳ 

1990-2000, 2001-2011 ʠ 2012-2024 ʛʛ. (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  

ʇʨʠʤʝʯʘʥʠʝ: ʆʪʪʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 10 ʢʣʘʩʩʘʤ ʛʦʜʦʚʦʛʦ ʭʦʜʘ, ʚʳʜʝʣʝʥʥʳʤ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ (k-ʩʨʝʜʥʠʭ). 
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5. ɺʳʷʚʣʝʥʠʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 
ʠ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʛʝʦʢʦʤʧʣʝʢʩʦʚ. 

ʇʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʨʦʩʪ ʦʙʱʥʦʩʪʠ ʢʘʢ ʩʪʘʪʠʯʥʳʭ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʠʭ ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚ 
ʧʨʝʜʝʣʘʭ ʨʘʟʥʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʝ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ (ʠʥʜʠʮʠʨʫʝʤʦʝ ʧʦ NDVI), ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʣʘʥʜʰʘʬʪʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʠʪʦʤʘʩʩʳ. ʈʦʩʪ ʩʭʦʜʩʪʚʘ 
ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ NDVI ʚ ʨʘʟʥʦʪʠʧʥʳʭ ʫʨʦʯʠʱʘʭ ʠʣʠ ʬʘʮʠʷʭ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʙʣʠʞʝʥʠʝ 
ʤʘʩʩ ʚʝʱʝʩʪʚʘ, ʚʦʚʣʝʢʘʝʤʦʛʦ ʚ ʙʠʦʢʨʫʛʦʚʦʨʦʪ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʩʣʦʚʠʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠ 
ʜʦʩʪʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʷʭ 
ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚ. ɽʩʣʠ ʨʘʩʪʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʘʢʮʠʡ ʥʘ ʦʙʱʠʡ ʜʣʷ ʚʩʝʛʦ ʣʘʥʜʰʘʬʪʘ 
ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʪʨʝʥʜ, ʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ: ʫ 
ʢʘʞʜʦʛʦ ʫʨʦʯʠʱʘ ï ʩʚʦʝ çʧʦʚʝʜʝʥʠʝ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭè. ʕʪʦ ʤʦʞʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʟʣʠʯʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ï ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ (ʠʥʝʨʪʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ çʤʦʙʠʣʠʟʦʚʘʪʴ 
ʨʝʟʝʨʚʳè) ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ (ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʵʣʘʩʪʠʯʥʦʩʪʴ, çʞʠʟʥʴ ʧʦ ʩʨʝʜʩʪʚʘʤè).  

ɺ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʚ ʫʨʦʯʠʱʘʭ ʧʝʪʨʦʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʶʞʥʳʭ ʩʢʣʦʥʦʚ 
ʧʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʬʠʪʦʤʘʩʩʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʣʴ, ʘ ʚ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ 
ʨʘʚʥʦʤʝʨʥʦʝ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʩʛʣʘʞʠʚʘʥʠʶ ʬʘʮʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ. ɺ ʩʪʝʧ̫ʭ 
ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʧʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʥʴ. ʇʨʠʯʠʥʦʡ 
ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʠʡ ʚʣʘʛʦʟʘʧʘʩ ʚ ʧʦʯʚʘʭ ʧʦʩʣʝ ʩʥʝʛʦʪʘʷʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʳʤʠ 
ʩʢʣʦʥʘʤʠ, ʘ ʪʘʢʞʝ ʙʣʠʟʦʩʪʴ ʢ ʢʨʦʤʢʝ ʣʠʩʪʚʝʥʥʠʯʥʦʛʦ ʣʝʩʘ, ʟʘʜʝʨʞʠʚʘʶʱʝʛʦ ʩʥʝʛʦʚʫʶ ʚʣʘʛʫ. 
ɺ ʘʚʛʫʩʪʝ ʜʣʷ ʩʪʝʧʝʡ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʠʤ ʠʩʩʫʰʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʟʠʮʠʷʤʠ ʚ ʢʘʪʝʥʝ. 

ɺ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʧʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʥʘʩʪʫʧʘʝʪ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ. ɼʣʷ ʘʚʪʦʥʦʤʥʳʭ ʠ ʪʨʘʥʩʵʣʶʚʠʘʣʴʥʳʭ 
ʫʨʦʯʠʱ ʧʠʢ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʨʫʙʝʞʝ 2-ʡ ʠ 3-ʡ ʜʝʢʘʜ ʠʶʥʷ, ʢʦʛʜʘ ʚ ʦʜʥʠʭ ʬʘʮʠʷʭ ʥʘʯʠʥʘʝʪʩʷ 
ʣʝʪʥʠʡ ʧʝʨʝʨʳʚ ʚʝʛʝʪʘʮʠʠ, ʘ ʚ ʜʨʫʛʠʭ ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʏʫʪʴ ʧʦʟʞʝ, ʚ 3-ʡ ʜʝʢʘʜʝ ʠʶʥʷ, ʤʘʢʩʠʤʘʣʴʥʘ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘ ̫ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʬʠʪʦʤʘʩʩʳ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʦʟʠʮʠʷʭ ï ʥʘ ʰʣʝʡʬʘʭ, ʚ 
ʣʦʱʠʥʘʭ, ʙʘʣʢʘʭ, ʜʦʣʠʥʘʭ, ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʣʘʪʝʨʘʣʴʥʳʡ ʧʨʠʪʦʢ ʚʣʘʛʠ ʠ 
ʤʥʦʛʠʝ ʬʘʮʠʠ ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʪʦʤʘʩʩʳ ʜʦ ʢʦʥʮʘ ʠʶʥʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʜʨʫʛʠʝ ʫʞʝ ʝʝ ʪʝʨʷʶʪ. ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʥʫʪʨʠʫʨʦʯʠʱʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 
NDVI ʧʦʩʣʝ ʧʦʟʜʥʝʠʶʥʴʩʢʦʛʦ ʧʠʢʘ ʢ ʥʘʯʘʣʫ ʘʚʛʫʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʘʭ ʫʨʦʯʠʱ ʩ ʚʳʧʫʢʣʳʤ 
ʨʝʣʴʝʬʦʤ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʦʪʪʦʢʦʤ ʚʣʘʛʠ ï ʛʨʝʙʥʝʡ ʠ ʦʩʪʘʥʮʦʚʳʭ ʛʨʷʜ. 

ɼʣʷ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ ʧʨʠʟʥʘʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ/ʜʝʟʠʥʪʝʛʨʘʮʠʠ 
ʩʦʧʦʯʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʳʷʚʣʷʣʠʩʴ ʧʦ ʩʭʦʜʩʪʚʫ ʧʨʠʨʘʱʝʥʠʡ NDVI (ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʣʠ 
ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ) ʤʝʞʜʫ ʜʚʫʤʷ ʩʨʦʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 
ʇʨʠʨʘʱʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʣʠʩʴ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʜʝʣʠʪʴ ʬʦʥʦʚʫʶ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʶʱʫʶʩʷ, ʜʠʥʘʤʠʢʫ ʩ ʧʨʠʨʘʱʝʥʠʷʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʩʨʝʜʥʠʤ (ʚ ʧʨʝʜʝʣʘʭ 0,5 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ), ʠ ʜʠʥʘʤʠʢʫ ʩ ʙʦʣʴʰʦʡ ʣʦʢʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ, ʪʦ ʝʩʪʴ ʧʦʚʝʜʝʥʠʝ, 
ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʬʦʥʦʚʦʛʦ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʞʘʨʢʠʝ ʩʫʭʠʝ ʧʝʨʠʦʜʳ ʜʠʘʧʘʟʦʥ 
ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʠʭ ʧʨʠʨʘʱʝʥʠʡ ʩʫʞʘʝʪʩʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʨʘʟʥʳʝ ʫʨʦʯʠʱʘ ʪʝʨʷʶʪ ʠʣʠ 
ʥʘʨʘʱʠʚʘʶʪ ʬʠʪʦʤʘʩʩʫ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʚʝʣʠʯʠʥʫ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ 
ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʦ ʚʣʘʞʥʳʝ ʧʝʨʠʦʜʳ, ʥʘʦʙʦʨʦʪ, ʫʩʠʣʠʚʘʝʪʩʷ çʣʦʢʘʣʴʥʦ-
ʩʧʝʮʠʬʠʯʥʦʝè ʧʦʚʝʜʝʥʠʝ, ʪʦ ʝʩʪʴ ʨʘʩʪʝʪ ʧʣʦʱʘʜʴ ʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʬʦʥʦʚʦʡ ʜʠʥʘʤʠʢʠ. 

6. ʀʥʜʠʢʘʮʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ, ʥʘʧʨʘʚʣʝʥʠʷ, ʜʘʣʴʥʦʩʪʠ ʠ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʣʘʪʝʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚʣʘʛʠ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ NDVI ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʛʦʜʦʚʦʛʦ ʭʦʜʘ 
ʦʧʠʩʳʚʘʶʪ ʩʪʘʪʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʘ, ʭʦʨʦʰʦ 
ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʫʨʦʯʠʱ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʦʪʨʘʞʘʶʪ ʨʝʘʢʮʠʶ 
ʛʝʦʩʠʩʪʝʤ ʥʘ ʢʦʣʝʙʘʥʠʷ ʚʥʝʰʥʠʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʩʤʝʱʝʥʠʠ ʛʨʘʥʠʮ 
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ʤʝʞʜʫ ʪʠʧʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʵʧʠʟʦʜʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 
ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ, ʨʘʩʰʠʨʝʥʠʝ ʟʦʥ ʨʘʟʛʨʫʟʢʠ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʠʩʩʫʰʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʟʘʩʦʣʝʥʠʝ. ʆʥʠ ʥʝ 
ʚʩʝʛʜʘ ʨʘʩʧʦʟʥʘʚʘʝʤʳ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʨʠ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. 
ʄ  rʧʨʝʜʣʘʛʘʝʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʦʤʘʣʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʢ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʝʦʩʠʩʪʝʤ. ʏʝʤ ʯʘʱʝ ʫʨʦʯʠʱʝ ʠʣʠ ʬʘʮʠʷ ʚʳʭʦʜʠʪ ʠʟ 
ʬʦʥʦʚʦʛʦ ʜʣʷ ʣʘʥʜʰʘʬʪʘ ʨʝʞʠʤʘ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʪʝʤ 
ʩʠʣʴʥʝʝ ʨʦʣʴ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠ ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 
ʬʠʪʦʤʘʩʩʳ ʚ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ï ɻ ʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʘʢʮʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ 
ʚ ʧʦʯʚʘʭ ʠ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʦʜʘ ï ʩʘʤʳʡ ʤʦʙʠʣʴʥʳʡ (ʚ ʙʫʢʚʘʣʴʥʦʤ 
ʩʤʳʩʣʝ) ʢʦʤʧʦʥʝʥʪ ʣʘʥʜʰʘʬʪʘ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʘʨʝʘʣʦʚ 
ʫʚʣʘʞʥʝʥʥʳʭ ʧʦʯʚ ʠʟ-ʟʘ ʬʠʣʴʪʨʘʮʠʠ, ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʪʦʢʘ ʠʣʠ ʠʩʧʘʨʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ 
çʧʨʦʝʢʮʠʶè ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 
ʠʥʜʠʢʘʪʦʨʦʚ ʙʫʜʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʚʦʡ ʠ ʤʝʨʪʚʦʡ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʦʝ ʠ ʦʪʨʘʞʘʝʪʩʷ 
NDVI. ɼʘʣʴʥʦʩʪʴ ʣʘʪʝʨʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ï ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʤʝʞʢʦʤʧʣʝʢʩʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʦʚʦʡ ʛʝʦʩʠʩʪʝʤʳ. ɼʘʣʴʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʠ ʯʘʩʪʦʪʘ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʶʚʠʘʣʴʥʳʤʠ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʧʦʟʠʮʠʷʤʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 
ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ (ʦʩʦʙʝʥʥʦ ʟʠʤʥʠʭ), ʥʦ ʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ 
ʧʦʟʜʥʝʚʝʩʝʥʥʠʭ ʩʥʝʞʥʠʢʦʚ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, ʧʣʦʱʘʜʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʪʠʧʦʚ 
ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʥʝʦʜʠʥʘʢʦʚʦʡ ʪʨʘʥʩʧʠʨʘʮʠʝʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʨʝʣʴʝʬʘ. ʊʨʝʙʫʶʪ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ: ʦ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʧʣʦʱʘʜʝʡ ʩʝʟʦʥʥʳʭ ʘʥʦʤʘʣʠʡ 
ʬʠʪʦʤʘʩʩʳ ʚ ʵʣʶʚʠʘʣʴʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʦʟʠʮʠʷʭ, ʦ ʨʝʛʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ 
ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʪʝʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ, 
ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʪʝʨʘʣʴʥʳʭ ʩʚʷʟʝʡ ʦʪ ʧʣʦʱʘʜʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʨʝʣʴʝʬʘ ʚ ʙʘʩʩʝʡʥʝ. ʄʳ ʦʧʨʦʙʦʚʘʣʠ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʨʢʝ ʵʪʠʭ ʛʠʧʦʪʝʟ. 

ɺ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚʥʫʪʨʠʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ NDVI 
ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʙʘʩʩʝʡʥʦʚ, ʚʦʜʦʩʙʦʨ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʤʝʞʥʦʛʦ 
ʂʫʨʪʫʰʠʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ: ʚ ʙʝʩʩʪʦʯʥʳʭ ʩʦʣʦʥʯʘʢʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ, ʥʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʠ ʚ 
ʟʦʥʘʭ ʧʣʦʩʢʦʩʪʥʦʡ ʨʘʟʛʨʫʟʢʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʛʦʨʥʦʛʦ ʰʣʝʡʬʘ. 
ɺ ʩʫʧʝʨʘʢʚʘʣʴʥʳʭ ʫʨʦʯʠʱʘʭ ʩʦʣʦʥʯʘʢʦʚʳʭ ʜʝʧʨʝʩʩʠʡ ʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʚʥʫʪʨʠʩʝʟʦʥʥʘʷ 
ʠʟʤʝʥʯʠʚʦʩʪʴ NDVI ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ ʘʚʪʦʥʦʤʥʳʭ ʠ ʪʨʘʥʩʵʣʶʚʠʘʣʴʥʳʭ 
ʩʪʝʧʥʳʭ ʫʨʦʯʠʱʘʭ. ʂʦʥʫʩʳ ʚʳʥʦʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʝʞʛʦʜʦʚʦʡ 
ʠʟʤʝʥʯʠʚʦʩʪʴʶ NDVI ʚ ʠʶʣʝ. ʉʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʝʟʦʥʥʳʭ ʧʠʢʦʚ NDVI 
ʚ ʙʘʩʩʝʡʥʘʭ ʩ ʨʘʟʥʦʡ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ (13 ʠ 26 ʢʚ. ʢʤ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʤʘʣʦʤ ʙʘʩʩʝʡʥʝ 
(ʩ ʚʦʜʦʩʙʦʨʦʤ ʮʝʣʠʢʦʤ ʚ ʣʝʩʦʩʪʝʧʥʦʤ ʧʦʷʩʝ) ʠʶʣʴʩʢʠʡ ʧʠʢ NDVI ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʨʝʜʥʠʤ 
ʤʥʦʛʦʣʝʪʥʠʤ ʧʠʢʦʤ ʦʩʘʜʢʦʚ. ɺ ʙʦʣʴʰʦʤ ʞʝ ʙʘʩʩʝʡʥʝ ʧʠʢ ʟʘʧʘʟʜʳʚʘʝʪ ʥʘ ʤʝʩʷʮ ʠʟ-ʟʘ ʙʦʣʴʰʝʛʦ 
ʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷ ʩʪʦʢʘ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʜʦʣʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʪʘʝʞʥʦʤ ʧʦʷʩʝ, 
ʦʭʚʘʪʳʚʘʶʱʝʤ ʝʛʦ ʚʝʨʭʦʚʴʷ. ʇʦʩʣʝʜʫʶʱʠʡ ʙʳʩʪʨʳʡ ʩʧʘʜ NDVI, ʥʝʩʤʦʪʨʷ ʥʘ ʯʘʩʪʦʝ 
ʩʤʝʱʝʥʠʝ ʛʦʜʦʚʦʛʦ ʧʠʢʘ ʦʩʘʜʢʦʚ ʥʘ ʘʚʛʫʩʪ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚ ʚʦ ʚʣʘʞʥʦʤ ʘʚʛʫʩʪʝ 2025 ʛ. ʙʳʣʘ ʥʠʞʝ, 
ʯʝʤ ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ ʩʦʩʝʜʥʝʛʦ ʤʘʣʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʣʘʪʝʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ 
ʘʥʘʣʠʟʘ çʛʦʨʷʯʠʭ/ʭʦʣʦʜʥʳʭ ʧʷʪʝʥè. ɼʣʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʘʟʥʦʩʝʟʦʥʥʦʛʦ ʨʷʜʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ ʧʣʦʱʘʜʥʳʤʠ ʜʦʣʷʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ 
NDVI ʚ ʵʣʶʚʠʘʣʴʥʦʡ (ʩʢʣʦʥʳ) ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ (ʜʥʠʱʘ, ʢʦʥʫʩʘ ʚʳʥʦʩʘ) ʯʘʩʪʷʭ ʜʣʷ 20 
ʚʦʜʦʩʙʦʨʦʚ [23]. ʂʦʨʨʝʣʷʮʠʠ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʶʪ ʟʘʚʠʩʠʤʦʩʪ ɹʬʠʪʦʤʘʩʩʳ ʚ ʧʨʠʪʘʣʴʚʝʛʦʚʳʭ 
ʛʝʦʩʠʩʪʝʤʘʭ ʦʪ ʧʨʠʪʦʢʘ ʚʣʘʛʠ ʩʦ ʩʢʣʦʥʦʚ, ʦʙʠʣʠʝ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ 
ʩ ʬʠʪʦʤʘʩʩʦʡ. ʅʝʨʘʟʨʳʚʥʘʷ ʧʦʣʦʩʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʬʠʪʦʤʘʩʩʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʡ ʜʥʠʱʘ, ʘ ʟʥʘʯʠʪ, ʥʘ ʩʧʣʦʰʥʦʩʪʴ ʧʦʪʦʢʘ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʦʨʨʝʣʷʮʠʷ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʣʘʪʝʨʘʣʴʥʦʡ ʩʚʷʟʠ ʚ ʚʦʜʦʩʙʦʨʝ. 
ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʣʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ 
ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʶ ʠ ʧʦʜʟʝʤʥʦʤʫ ʩʪʦʢʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʣʘʪʝʨʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 
ʩʢʣʦʥʘʤʠ ʠ ʜʥʠʱʘʤʠ, ʪʦ ʝʩʪʴ ʧʦʜʪʚʝʨʞʜʝʥ ʚʢʣʘʜ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʚ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝ ʠ 
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ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ [23]. ʅʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʤʘʩʩʠʚʘ ʄʫʝʣʜʳ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʣʝʩʝʥʥʦʩʪʴʶ 
ʚʦʜʦʩʙʦʨʦʚ ʣʝʪʥʠʝ ʦʩʘʜʢʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʠ 
ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʛʨʫʟʢʠ ʚ ʜʥʠʱʘʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʠʥʫ ʧʦʣʦʩʳ 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʣʘʥʜʰʘʬʪʘ ʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʳ ʚ ʧʦʣʦʩʝ 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʬʠʪʦʤʘʩʩʳ ʚ ʣʦʱʠʥʘʭ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʣʘʪʝʨʘʣʴʥʳʭ 
ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʠʭ ʩʝʢʪʦʨʘʤʠ. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ 
ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ ʫʪʦʯʥʝʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʫʶ ʢʘʨʪʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʞʠʤʘ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 2). ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ çʧʦʚʝʜʝʥʠʶè 
ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʤʳ ʧʦʣʫʯʘʝʤ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʷʜʨʦʚʳʭ ʠ ʢʨʘʝʚʳʭ (ʵʢʦʪʦʥʥʳʭ) 
ʩʝʢʪʦʨʦʚ. ʕʢʦʪʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʤʝʥʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ 
ʥʘ ʨʠʩʫʥʢʝ 2, ʵʢʦʪʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʧʦʣʦʛʦʩʢʣʦʥʥʦʡ ʟʘʧʘʜʠʥʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʵʢʦʪʦʥʥʳʡ ʩʝʢʪʦʨ ʪʦ ʚʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
ʘʥʦʤʘʣʠʠ, çʧʨʠʩʦʝʜʠʥʷʝʪʩʷè ʧʦ ʬʠʪʦʤʘʩʩʝ ʢ ʷʜʨʫ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʣʫʛ (ʪʦ ʝʩʪʴ ʙʝʟ 
ʣʝʪʥʝʛʦ ʧʝʨʝʨʳʚʘ ʚʝʛʝʪʘʮʠʠ), ʪʦ çʩʣʠʚʘʝʪʩʷè ʩ ʦʢʨʝʩʪʥʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʣʫʛʦʚʘʷ 
ʩʪʝʧʴ (ʪʦ ʝʩʪʴ ʩ ʣʝʪʥʠʤ ʧʝʨʝʨʳʚʦʤ ʚʝʛʝʪʘʮʠʠ). ʂ ʪʘʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʵʢʦʪʦʥʥʳʡ ʛʝʦʢʦʤʧʣʝʢʩ çʧʦʜʛʦʪʦʚʣʝʥè ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʢʩʝʨʦʬʠʪʦʚ (ʢʦʚʳʣʠ ʠ ʜʨ.), 
ʤʝʟʦʬʠʪʦʚ (ʢʨʦʚʦʭʣʝʙʢʘ ʠ ʜʨ.), ʛʠʛʨʦʬʠʪʥʳʭ (ʪʨʦʩʪʥʠʢ ʠ ʜʨ.) ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʝʨʝʤʝʥʥʦ 
ʜʦʤʠʥʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʧʨʠʪʦʢʘ ʧʦʯʚʝʥʥʳʭ ʚʦʜ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʨʘʥʠʮ ʫʨʦʯʠʱ ʥʘ ʬʨʘʛʤʝʥʪʝ ʣʘʥʜʰʘʬʪʥʦʡ 
ʢʘʨʪʳ ɹʫʨʪʠʥʩʢʦʡ ʩʪʝʧʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʇʨʠʤʝʯʘʥʠʝ: ʂʘʨʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ (ʧʦ NDVI ʟʘ 

2010-2025 ʛʛ.) ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʪʫʨʳ (ʧʦʢʘʟʘʥʳ ʰʪʨʠʭʦʚʢʦʡ). ʇʦʚʪʦʨʷʝʤʦʩʪʴ 
ʘʥʦʤʘʣʠʡ 0,1é0,5 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʝʥʝ ʨʝʞʠʤʘ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʷʟʠ ʩ 
ʜʠʥʘʤʠʢʦʡ ʫʚʣʘʞʥʝʥʠʷ. ʋʨʦʯʠʱʝ ɸ (ʨʘʟʥʦʪʨʘʚʥʦ-ʦʩʦʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʡ ʣʫʛ ʥʘ ʧʝʨʝʛʥʦʡʥʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʚ 
ʟʘʧʘʜʠʥʝ ʩ ʨʘʟʛʨʫʟʢʦʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ) ʨʘʟʜʝʣʝʥʦ ʥʘ ʷʜʨʦ ʠ ʵʢʦʪʦʥ (ʰʪʨʠʭʦʚʢʘ). ʋʨʦʯʠʱʝ ɹ (ʧʦʡʤʘ ʨʫʯʴʷ ʩ 
ʯʝʨʥʦʦʣʴʰʘʥʥʠʢʘʤʠ ʠ ʚʳʩʦʢʦʪʨʘʚʥʳʤʠ ʛʠʛʨʦʤʝʟʦʬʠʪʥʳʤʠ ʣʫʛʘʤʠ ʥʘ ʜʝʨʥʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ) 
ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʘ ʩʝʢʪʦʨʘ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

 
7. ʆʮʝʥʢʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʦʢʦʤʧʣʝʢʩʦʚ 

ʢ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʬʣʫʢʪʫʘʮʠʷʤ ʠ ʪʨʝʥʜʘʤ ʠ ʩʠʥʭʨʦʥʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 
ʆʜʠʥ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʜʚʠʛʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʳ ʩʚʷʟʘʥ ʩ ʙʫʨʥʳʤ ʨʦʩʪʦʤ 

ʚʥʠʤʘʥʠʷ ʢ ʥʝʣʠʥʝʡʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʩʦʙʳʪʠʷʤ. ɽʩʣʠ ʩʚʝʜʝʥʠʡ ʦ 
ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʙʳʯʥʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ 
ʬʣʫʢʪʫʘʮʠʷʤʠ ʥʘʢʦʧʠʣʦʩʴ ʤʥʦʛʦ, ʪʦ ʚʦʧʨʦʩ ʦ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʤʝʪʘʭʨʦʥʥʦʩʪʠ ʨʝʘʢʮʠʡ 
ʨʘʟʥʳʭ ʚʠʜʦʚ ʫʨʦʯʠʱ ʚ ʦʜʥʦʤ ʣʘʥʜʰʘʬʪʝ ʨʘʟʨʘʙʦʪʘʥ ʬʨʘʛʤʝʥʪʘʨʥʦ.  



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 20 

ʅʘ ʧʨʠʤʝʨʝ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʥʘʤʠ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ 
ʥʦʨʤʘʣʴʥʳʝ, ʵʢʩʪʨʝʤʘʣʴʥʦ ʩʫʭʠʝ ʠ ʚʣʘʞʥʳʝ ʛʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʨʠʨʘʱʝʥʠʷ ʠ 
ʫʙʳʣʴ NDVI ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʛʨʫʧʧʘʭ ʫʨʦʯʠʱ ʨʘʟʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʝʪʨʦʬʠʪʥʦʩʪʠ. ɺ 1980-
2010-ʭ ʛʛ. ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʪʝʧʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʧʦʧʘʜʘʣʠ ʚ ʢʣʘʩʩ ʨʦʩʪʘ NDVI ʪʝʧʣʦʛʦ 
ʧʝʨʠʦʜʘ [29], ʢʘʢ ʠ ʩʦʩʝʜʥʠʝ ʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [30]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʨʘʟʥʫʶ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʪʠʧʠʯʥʦ-ʩʪʝʧʥʳʭ ʧʣʘʢʦʨʥʳʭ ʠ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʳʭ ʫʨʦʯʠʱ ʢ 
ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʦʩʘʜʢʘʤ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʣʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʩʷʮʝʚ [24].  

ʄʝʟʦʬʠʪʥʳʝ ʠ ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʵʬʬʝʢʪʠʚʥʦ ʠ ʧʦʣʥʦʩʪʴʶ 
ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʘʩ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʥʘʨʘʱʠʚʘʷ ʜʦ ʤʘʢʩʠʤʫʤʘ ʬʠʪʦʤʘʩʩʫ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 
ʠʶʥʷ. ɿʘʪʝʤ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚʳʟʳʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʬʠʪʦʤʘʩʩʳ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ï 
ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. ɺ ʛʦʜʳ ʩ ʚʣʘʞʥʦʡ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʦʡ ʣʝʪʘ ʧʨʠʨʘʱʝʥʠʝ ʬʠʪʦʤʘʩʩʳ 
ʤʠʥʠʤʘʣʴʥʦʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ; ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʟʘʧʘʩ ʚʣʘʛʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɺ ʟʘʩʫʰʣʠʚʳʝ 
ʛʦʜʳ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʬʠʪʦʤʘʩʩʳ [24].  

ʉʦʦʙʱʝʩʪʚʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʦʟʠʮʠʡ ï ʜʥʠʱ ʙʘʣʦʢ, ʣʦʱʠʥ ʠ ʰʣʝʡʬʦʚ ï ʚʦ ʚʪʦʨʦʡ 
ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʥʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ ʠ ʪʝʨʷʶʪ 
ʤʘʩʩʫ ʠʣʠ ʨʦʩʪ ʚʝʪʦʰʠ ʧʨʝʚʳʰʘʝʪ ʨʦʩʪ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʢʣʦʥʦʚ ʠ ʛʨʝʙʥʝʡ, 
ʢʦʪʦʨʳʝ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʫʚʣʘʞʥʝʥʠʝ. ʕʪʦ, ʚʠʜʠʤʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʘʢʪʠʯʝʩʢʠ 
ʧʦʣʥʦʤ ʨʘʩʭʦʜʦʚʘʥʠʠ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʬʠʪʦʤʘʩʩʳ ʠ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚ 
ʵʣʶʚʠʘʣʴʥʳʭ ʧʦʟʠʮʠʷʭ; ʣʘʪʝʨʘʣʴʥʳʡ ʩʪʦʢ ʚ ʣʦʱʠʥʳ ʚ ʵʪʦʪ ʩʝʟʦʥ ʥʝ ʬʦʨʤʠʨʫʝʪʩʷ. 

ɺ ʢʩʝʨʦʧʝʪʨʦʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʣʘʞʥʦʡ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 
ʣʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʣʘʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ 
ʧʨʠʨʘʱʝʥʠʝʤ ʬʠʪʦʤʘʩʩʳ [24]. ɺ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʣʝʪʘ ʩʦʢʨʘʱʝʥʠʝ 
ʬʠʪʦʤʘʩʩʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʤʝʟʦʬʠʪʥʳʭ ʠ ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚ ʩʚʷʟʠ 
ʩʦ ʩʤʝʱʝʥʠʝʤ ʧʠʢʘ ʚʝʛʝʪʘʮʠʠ ʤʥʦʛʠʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚ ʠ ʪʨʘʚ (ʧʨʫʪʥʷʢ, 
ʛʨʫʜʥʠʮʘ ʰʝʨʩʪʠʩʪʘʷ, ʧʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʘʷ) ʥʘ ʘʚʛʫʩʪ. ʉʦʚʧʘʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʧʦʟʜʥʝʣʝʪʥʝʛʦ ʧʠʢʘ ʚʝʛʝʪʘʮʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ 
ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʭʦʜʦʚʘʥʠʶ ʚʣʘʛʠ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʯʠʱʘ ʥʘʠʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩ 
ʟʘʤʝʜʣʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʣʝʪʥʝʝ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚ ʦʙʣʘʜʘʶʪ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʘʜʝʨʞʘʪʴ ʨʝʘʢʮʠʶ ʥʘ ʩʠʛʥʘʣ, ʘ ʫʨʦʯʠʱʘ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩ 
ʫʩʢʦʨʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʧʨʦʷʚʣʷʶʪ ʥʠʟʢʫʶ ʠʥʝʨʮʠʦʥʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ [24]. 

8. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʪʨʝʥʜʘʤ ʠ ʬʣʫʢʪʫʘʮʠʷʤ. 

ʉʤʝʥʳ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚʳʩʦʪʳ ʪʨʘʚʦʩʪʦʷ, 
ʩʦʦʪʥʦʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʨʠ ʧʘʩʪʙʠʱʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʚ ʭʦʜʝ ʧʦʩʪʧʘʭʦʪʥʦʡ 
ʩʫʢʮʝʩʩʠʠ [2, 26, 31] ʥʝ ʤʦʛʫʪ ʥʝ ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ 
ʜʠʥʘʤʠʢʝ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʦʙʝʥʥʦ ʚʘʞʝʥ ʚʦʧʨʦʩ, ʧʨʠ ʢʘʢʠʭ 
ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʬʠʪʦʮʝʥʦʟʳ ʧʘʩʪʙʠʱ ʠ ʟʘʣʝʞʝʡ ʩʧʦʩʦʙʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 
ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ ʩʦʭʨʘʥʷʪʴ ʬʠʪʦʤʘʩʩʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʝʱʝʩʪʚʦ ʚ 
ʙʠʦʢʨʫʛʦʚʦʨʦʪʝ, ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʣʘʪʝʨʘʣʴʥʦʤʫ ʚʳʥʦʩʫ. 

ɺ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʩʪʨʘʚʣʝʥʥʳʝ ʧʘʩʪʙʠʱʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʝʞʝʜʥʝʚʥʦʡ ʥʘʛʨʫʟʢʦʡ ʢ ʩʝʚʝʨʫ ʦʪ ʟʘʧʦʚʝʜʥʠʢʘ ʦʢʘʟʘʣʠʩʴ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʦʙʠʣʴʥʦʤʫ 
ʧʦʟʜʥʝʣʝʪʥʝʤʫ ʫʚʣʘʞʥʝʥʠʶ 2024 ʛ., ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʫʨʦʯʠʱ ʟʘʧʦʚʝʜʥʠʢʘ (ʨʠʩ. 3). 
ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʜʦʣʝʡ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚ (ʧʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʘʷ, ʛʨʫʜʥʠʮʘ) ʠ 
ʧʘʩʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ (ʨʦʛʦʧʣʦʜʥʠʢ), ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʠʣʠʝ ʧʨʠ ʧʘʩʪʙʠʱʥʳʭ ʥʘʛʨʫʟʢʘʭ. 
ɺ ʟʘʩʫʰʣʠʚʳʝ ʥʦʨʤʘʣʴʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʦʜʳ (2014, 2019) ʧʨʠ ʵʪʦʤ NDVI ʧʦʯʪʠ ʥʝ 
ʦʪʣʠʯʘʣʠʩʴ (ʨʠʩ. 4). ʇʨʠ ʩʦʯʝʪʘʥʠʠ ʩʫʭʠʭ ʠ ʞʘʨʢʠʭ ʫʩʣʦʚʠʡ ʘʚʛʫʩʪʘ 2016 ʠ 1998 ʛʛ. 
ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʤʠʥʠʨʦʚʘʣʠ ʚ ʧʘʩʪʙʠʱʥʦʤ ʩʝʢʪʦʨʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʣʝʞʠ 1980-ʭ ʛʛ. 
ʥʘ ʧʣʘʪʦ ɸʢʪʦʙʝ ʚʳʜʝʣʷʣʠʩʴ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʠʥʝʨʪʥʦʩʪʴ ʢ ʟʘʩʫʭʝ, ʯʝʤʫ, 
ʦʯʝʚʠʜʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʯʝʨʥʦʟʝʤʦʚ, ʫʜʝʨʞʠʚʘʶʱʠʭ 
ʟʘʧʘʩ ʚʝʩʝʥʥʝʡ ʚʣʘʛʠ.  
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠʨʘʱʝʥʠʝ NDVI ʚ ʧʝʨʠʦʜ ʦʪ 21.07.2024 ʜʦ 29.08.2024 ʚ ʛʦʜ ʩ 
ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʣʘʞʥʳʤ ʣʝʪʦʤ ʚ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʇʨʠʤʝʯʘʥʠʝ: ʇʦʟʠʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʬʠʪʦʤʘʩʩʳ (ʟʝʣʝʥʳʝ ʪʦʥʘ) ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʨʦʯʠʱʘʭ 
ʧʣʘʪʦ (ʶʞʥʳʡ ʩʝʢʪʦʨ), ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʜʥʠʱ ʰʠʨʦʢʠʭ ʙʘʣʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʳʧʘʩʘ (ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʳʡ ʩʝʢʪʦʨ). ʇʨʝʨʚʘʥ ʣʝʪʥʠʡ ʧʝʨʝʨʳʚ ʚʝʛʝʪʘʮʠʠ ʢʦʚʳʣʴʥʳʭ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʠ ʦʪʯʘʩʪʠ ʧʝʪʨʦʬʠʪʥʳʭ ʠ 
ʩʫʭʠʭ ʩʪʝʧʝʡ. ʂʨʘʩʥʳʝ ʠ ʦʨʘʥʞʝʚʳʝ ʪʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʢʨʘʱʝʥʠʶ ʬʠʪʦʤʘʩʩʳ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. ʂʦʥʪʫʨʳ ï 
ʛʨʘʥʠʮʳ ʫʨʦʯʠʱ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè. 

 

 

ʈʠʩʫʥʦʢ 4 ï ɻʦʜʦʚʦʡ ʭʦʜ ʠ ʬʣʫʢʪʫʘʮʠʠ NDVI ʚ 2013-2024 ʛʛ. ʚ ʚʳʧʘʩʘʝʤʳʭ ʠ 
ʟʘʧʦʚʝʜʥʳʭ ʫʨʦʯʠʱʘʭ ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ ʩ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ 
(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʇʨʠʤʝʯʘʥʠʝ: ɺʳʧʘʩʘʝʤʳʝ ʫʨʦʯʠʱʘ ʙʘʣʦʢ ʠ ʦʩʪʘʥʮʦʚʳʭ ʩʦʧʦʢ ʢ ʩʝʚʝʨʫ ʦʪ ʨ. ɸʡʪʫʘʨʢʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʝʞʝʜʥʝʚʥʦʡ ʥʘʛʨʫʟʢʦʡ (ʪʪ. 404, 406) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʦʩʘʜʢʘʤ 
ʠʶʣʷ-ʘʚʛʫʩʪʘ (2013, 2024 ʛʛ.), ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʧʦʚʝʜʥʳʭ ʫʨʦʯʠʱ (ʪ. 446). ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ 
(2014, 2019) ʬʠʪʦʤʘʩʩʘ ʤʦʞʝʪ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʪʴʩʷ. ʆʩʴ ʍ ï ʜʘʪʳ ʢʦʩʤʦʩʲʝʤʢʠ (ʯʠʩʣʦ, ʤʝʩʷʮ, ʛʦʜ) ʚ ʧʦʨʷʜʢʝ 
ʚʦʟʨʘʩʪʘʥʠʷ ʥʦʤʝʨʘ ʩʫʪʦʢ (ʧʦʜʧʠʩʘʥʘ ʢʘʞʜʘʷ ʚʪʦʨʘʷ ʜʘʪʘ). 
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ɺʳʚʦʜʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ 
ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʩʦ ʩʧʣʦʰʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʨʷʜ ʩʜʚʠʛʦʚ ʚ 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 
ʣʘʥʜʰʘʬʪʘ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʚʟʛʣʷʜʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʧʦʣʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ 
ʧʦʚʝʜʝʥʠʷ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʙʳʯʥʳʭ ʨʠʪʤʦʚ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʣʫʢʪʫʘʮʠʡ 
ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ ʦʧʦʨʳ ʥʘ ʜʝʪʝʨʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʛʝʦʣʦʛʦ-
ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʢ ʧʨʠʟʥʘʥʠʶ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʢ ʧʦʩʪʦʷʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʘʨʝʘʣʦʚ ʣʘʪʝʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʛʨʫʥʪʦʚʳʭ 
ʚʦʜ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʥʘʙʦʨʘ ʩʦʩʪʦʷʥʠʡ 
ʵʢʦʪʦʥʦʚ ʢʘʢ ʟʦʥ ʠʟʤʝʥʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʫʪʢʦ ʦʪʨʘʞʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʥʳʝ 
(ʠʣʠ, ʚʦʟʤʦʞʥʦ, ʚʟʘʠʤʦʢʦʤʧʝʥʩʠʨʫʶʱʠʝ) ʦʪʥʦʰʝʥʠʷ ʩʪʝʧʝʡ ʩ ʣʫʛʘʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʠʟʫʯʝʥʠʝ ʩʫʢʮʝʩʩʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ (ʧʘʩʪʙʠʱʥʳʭ, 
ʩʝʥʦʢʦʩʥʳʭ, ʟʘʣʝʞʥʳʭ) ʢʘʢ ʤʝʥʷʶʱʠʭʩʷ ʥʘʙʦʨʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʙʫʜʝʪ ʜʦʧʦʣʥʝʥʦ 
ʠʟʫʯʝʥʠʝʤ ʤʝʥʷʶʱʠʭʩʷ ʘʤʧʣʠʪʫʜ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ɼʠʘʧʘʟʦʥ ʩʦʩʪʦʷʥʠʡ ʩʣʫʞʠʪ 
ʠʥʜʠʢʘʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʘʤ. ʊʨʝʥʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ 
ʠʥʜʠʮʠʨʫʶʪ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠ ʩʠʥʭʨʦʥʥʦʩʪʴ ʬʠʪʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʚ ʩʤʝʞʥʳʭ ʛʝʦʢʦʤʧʣʝʢʩʘʭ. 

 
ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 
(ʧʨʦʝʢʪ 24-17-00045). ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʆ.ɻ. ʂʘʣʤʳʢʦʚʦʡ, 
ʀ.ɺ. ɹʳʩʪʨʦʚʫ, ʊ.ʈ. ʉʘʜʳʢʦʚʫ, ʩʦʪʨʫʜʥʠʢʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè 
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DIRECTIONS FOR THE DEVELOPMENT OF A FUNCTIONAL  AND DYNAMIC 

APPROACH TO THE STEPPE LANDSCAPES STUDY 

*A. Khoroshev, N. Ilinova, A. Ashikhmin 

Lomonosov Moscow State University, Faculty of Geography, Russia, Moscow 
e-mail: *avkh1970@yandex.ru 

We propose a program of a functional-dynamic approach based on the accumulation of series 
of remote sensing data for studying the behavior of geocomplexes by functional indices. The program 
is illustrated on the example of the phytoproduction process in the Urals and in Tyva. The key 
components of the program are: spatial patterns of geocomplex behavior, the rate of recovery of the 
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annual cycles, trends in mosaic patterns, stability of boundaries, indication of lateral relationships by 

the variability of ecotones, conditions for the functional integration of geocomplexes, and 
susceptibility to hydrothermal fluctuations. 

Key words: functioning, phytomass, NDVI, variability, fluctuations, sensitivity, mosaics, 
ecotone, boundaries, Tyva, Urals. 
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ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ 

ʩʪʝʧʥʦʡ ʟʦʥ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ. ʈʘʩʯʝʪʳ 

ʧʨʦʚʝʜʝʥʳ ʢʘʢ ʜʣʷ ʛʦʜʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʧʝʨʠʦʜʘ ʧʦʣʦʚʦʜʴʷ. ɼʘʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʣʦʱʘʜʠ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʧʣʘʢʦʨʦʚ, ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ ʠ ʧʘʰʥʠ ʥʘ ʩʪʦʢ ʩ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʚʦ 

ʚʨʝʤʷ ʧʦʣʦʚʦʜʴʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʛʝʦʛʨʘʬʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘ ʧʘʭʦʪʥʳʭ ʫʛʦʜʴʷʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʠʦʜʘ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ 

ʩʪʦʢʘ ʩ 1895 ʛ. ʧʦ 1960 ʛ., ʧʨʠʥʷʪʦʛʦ ʟʘ ʙʘʟʦʚʳʡ, ʥʦ ʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʠʦʜʦʚ ʩ ʫʯʝʪʦʤ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ ʟʘ 1930-1980-ʝ ʛʛ. ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʝʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʧʝʨʠʦʜʦʤ ʩʪʘʣʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʜ ʟʷʙʣʝʚʦʡ ʧʘʭʦʪʦʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩ̫ʪʠʣʝʪʠʷ ʥʘ ʬʦʥʝ ʥʝʙʦʣʴʰʦʛʦ ʩʥʠʞʝʥʠʷ ʦʩʘʜʢʦʚ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʩʪʘʣ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ, ʧʨʠʚʝʜʰʠʡ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʠ ʩʪʦʢʘ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ 

ʙʘʩʩʝʡʥʘʭ ɼʦʥʘ ʠ ʋʨʘʣʘ ʛʦʜʦʚʦʡ ʩʪʦʢ ʩʥʠʟʠʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 1/3 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ 1895-

1960-ʭ ʛʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʦʩʪʝʧʴ ʠ ʩʪʝʧʴ, ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʥʦʨʤʘ ʩʪʦʢʘ, ʨʝʢʠ ɼʦʥ, ɺʦʣʛʘ, ʋʨʘʣ, 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʩʢʣʦʥʳ, ʟʷʙʣʝʚʘʷ ʧʘʭʦʪʘ, ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʃʝʩʦʩʪʝʧʥʘʷ ʠ ʩʪʝʧʥʘʷ ʟʦʥʳ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ (ɽʏʉ) ï ʦʩʥʦʚʥʘʷ 

ʞʠʪʥʠʮʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʝʞʜʫ ʪʝʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʜʝʩʴ ʩʪʨʘʜʘʶʪ ʦʪ ʯʘʩʪʳʭ ʟʘʩʫʭ ʠ ʥʝʭʚʘʪʢʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʥʘʥʠʝ ʵʪʠʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦ ʩʦʩʪʘʚʣʷʪʴ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʣʘʥʩʳ, ʧʣʘʥʠʨʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʀʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʘʩʪʠʝʤ 

ʘʚʪʦʨʦʚ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ɽʏʉ. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʧʫʙʣʠʢʦʚʘʥʳ [1-10]. 

ʅʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʦʜʥʦʙʘʣʘʥʩʦʚʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʠʭ ʟʦʥ ʥʝ ʙʳʣʦ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʨʘʙʦʪʳ 

ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʨʦʚ ʜʘʥʥʦʡ ʩʪʘʪʴʠ [11]. ʆʮʝʥʢʘ ʙʳʣʘ ʜʘʥʘ ʚ ʛʨʘʥʠʮʘʭ ʉʉʉʈ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʫʪʦʯʥʝʥʥʳʡ ʨʘʩʯʝʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʠʦʜʘ ʠʩʯʠʩʣʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʥʦʨʤʳ ʩʪʦʢʘ, 

ʥʦ ʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʠʦʜʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʣʦʱʘʜʠ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ [12], ʜʦʧʦʣʥʝʥʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʧʦ ʂʨʳʤʫ, ʍʝʨʩʦʥʩʢʦʡ ʠ 

ɿʘʧʦʨʦʞʩʢʦʡ ʦʙʣʘʩʪʷʤ, ɼʅʈ ʠ ʃʅʈ. ɺʝʣʠʯʠʥʘ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ (ʛʦʜʦʚʳʭ ʠ ʟʘ 

ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ) ʟʘ ʙʘʟʦʚʳʡ ʧʝʨʠʦʜ 1895-1960-ʝ ʛʛ., ʚʳʨʘʞʝʥʥʳʭ ʚ ʤʤ ʩʣʦʷ, ʚʟʷʪʘ ʠʟ ʨʘʙʦʪʳ 

[11], ʚ ʢʦʪʦʨʦʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʦʙʱʝʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʘʨʪʦʩʭʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ [13-15]. 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʙʘʣʘʥʩʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ:  

P = R+E, 

Kr = R/P, 

R = S+U, 

W = PïS = U+E, 

ʛʜʝ P ï ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, R ï ʧʦʣʥʳʡ ʨʝʯʥʦʡ ʩʪʦʢ, Kr ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ, E ï 

ʠʩʧʘʨʝʥʠʝ, S ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ U ï ʧʦʜʟʝʤʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ, W ï ʚʘʣʦʚʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ 

(ʠʥʬʠʣʴʪʨʘʮʠʷ). ɿʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʢʤ3/ʛʦʜ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʤʥʦʞʝʥʠʝʤ 

ʩʣʦʷ ʚ ʤʤ ʥʘ ʫʪʦʯʥʝʥʥʳʝ ʧʣʦʱʘʜʠ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ. 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʝ ʧʣʘʢʦʨʘʤʠ, 

ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ ʩ ʫʢʣʦʥʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʝʝ 3o (ʜʘʣʝʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʠʭ çʩʢʣʦʥʘʤʠè) ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ (ʦʚʨʘʛʠ, ʙʘʣʢʠ, ʨʝʯʥʳʝ ʜʦʣʠʥʳ, ʢʨʫʪʦʩʢʣʦʥʳ), ʘ 

ʪʘʢʞʝ ʩʣʦʝ ʩʪʦʢʘ ʩ ʥʠʭ ʚʟʷʪʳ ʠʟ [11]. ɿʥʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʠ ʩʪʦʢʘ ʩ ʥʠʭ ʚʘʞʥʦ ʧʦʪʦʤʫ, 

ʯʪʦ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʚ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠʟ-ʟʘ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʥʦʩʘ ʩʥʝʛʘ ʩʢʘʧʣʠʚʘʝʪʩʷ 

ʝʛʦ ʚ 2-3, ʘ ʪʦ ʠ ʙʦʣʝʝ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʢʣʦʥʘʭ, ʧʨʠ ʪʦʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ ʪʘʢʞʝ 

ʚʳʰʝ. ʇʣʦʱʘʜʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 

ʨʘʟʤʝʨʝ 20 %, ʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ 15 % ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʣʦʥʦʚ ʚ ʨʘʟʤʝʨʝ 80 ʠ 

85 %. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʝʩʴ ʩʪʦʢ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʥʘ ʧʣʘʢʦʨʘʭ ʠ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ, 

ʜʦʭʦʜʠʪ ʜʦ ʨʝʯʥʦʡ ʩʝʪʠ. ʏʘʩʪʴ ʝʛʦ (ʚ ʩʨʝʜʥʝʤ 25 % ʚ ʣʝʩʦʩʪʝʧʠ ʠ 40 % ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ) 

ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚ ʟʘʤʢʥʫʪʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ, ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ, ʥʘʧʨʠʤʝʨ, ʚ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ. ʊʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʯʘʩʪʠʷ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʚ ʨʝʯʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 75 % ʚ ʣʝʩʦʩʪʝʧʠ ʠ 45 % ʚ ʩʪʝʧʠ. ɺ ʮʝʣʦʤ ʜʣʷ 

ʜʚʫʭ ʟʦʥ ʦʥ ʩʦʩʪʘʚʠʣ 60 %. ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʜʥʦʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʘʭ ʦʙʳʯʥʦ ʫʯʠʪʳʚʘʝʪʩʷ 

ʣʠʰʴ ʪʦʪ ʩʪʦʢ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʯʥʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʩʪʦʢʦʚʳʤ 

ʧʣʦʱʘʜʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʩʢʣʦʥʘʭ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ [11] ʫʜʝʣʴʥʳʡ ʩʣʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ ʫʛʦʜʠʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʦʥ ʚ ʧʝʨʠʦʜ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ ʟʘ 1895-1960 ʛʛ. ʕʪʦʪ ʩʣʦʡ ʩʪʦʢʘ 

ʫʩʣʦʚʥʦ ʙʳʣ ʧʨʠʥʷʪ ʥʘʤʠ ʨʘʚʥʳʤ ʩʣʦʶ ʩʪʦʢʘ ʩ ʧʘʰʥʠ. ʆʥ ʧʝʨʝʩʯʠʪʘʥ ʚ ʦʙʲʝʤ ʩʪʦʢʘ ʩ ʧʘʰʥʠ 

ʩ ʫʯʝʪʦʤ ʝʝ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʧʨʘʚʦʯʥʠʢʘʤ, ʩʦʩʪʘʚʣʷʝʪ 75 % 

ʚ ʣʝʩʦʩʪʝʧʠ ʠ 80  ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʶʛʘ ɽʏʉ, ʜʦʧʫʩʢʘʷ, ʯʪʦ ʚ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘʭʦʜʠʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʦʢ ʩ ʧʘʰʥʠ ʚ ʣʝʩʦʩʪʝʧʠ 

ʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʧʝʨʠʦʜ 

ʥʘʠʙʦʣʴʰʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (1930-1980 ʛʛ. ʠ ʦʩʦʙʝʥʥʦ ʥʘ ʨʫʙʝʞʝ 1980-1990 ʛʛ.), 

ʘ ʪʘʢʞʝ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ (ʥʘʯʘʣʦ XXI  ʩʪʦʣʝʪʠʷ) ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʠ ʜʨʫʛʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ ï ʚʦʜʥʦʙʘʣʘʥʩʦʚʳʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʝʦʛʨʘʬʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʥʘʯʘʣʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ (ʨʠʩ. 1 ʩ ʠʟʦʣʠʥʠʷʤʠ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ) ʚ ʪʘʙʣʠʮʘʭ 1-3 ʠ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʝʨʠʦʜʘ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ ʟʘ 1895-1960 ʛʛ. ʇʣʦʱʘʜʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʦʥ 
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ʩʦʩʪʘʚʣʷʝʪ ʚ ɽʏʉ 1245 ʪʳʩ. ʢʤ2, ʠʟ ʢʦʪʦʨʳʭ 27,1 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʩʦʩʪʝʧʴ, ʘ 72,9 % ʥʘ ʩʪʝʧʴ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʳ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 1/3 ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɽʏʉ ʠ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ 7 % ʚʩʝʡ ʧʣʦʱʘʜʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸ ʚʦʪ ʜʦʣʷ ʧʦʣʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʩʦʩʪʘʚʣʷʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9 ʠ ʦʢʦʣʦ 2 %. ɹʦʣʝʝ 67 % ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ 

ʠ 80 % ʩʫʤʤʘʨʥʦʛʦ ʩʪʦʢʘ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɼʦʥ, ɺʦʣʛʫ ʠ ʋʨʘʣ (ʩʤ. 

ʨʠʩ. 2). ʇʨʠ ʵʪʦʤ ʙʘʩʩʝʡʥʳ ɼʦʥʘ ʠ ʋʨʘʣʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʦʥ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʟʘ ʩʯʝʪ ʧʨʠʪʦʢʘ (ʪʨʘʥʟʠʪʥʦʛʦ 

ʩʪʦʢʘ) ʠʟ ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʥ ʧʨʝʚʳʰʘʝʪ 270 ʢʤ3/ʛʦʜ, ʧʨʠʯʝʤ ʙʦʣʝʝ 

210 ʢʤ3 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɺʦʣʛʫ, ʩʚʳʰʝ 40 ʢʤ3 ʥʘ ɼʥʝʧʨ, 10 ʢʤ3 ʥʘ ʂʫʙʘʥʴ. ʊʦ ʝʩʪʴ ʪʨʘʥʟʠʪʥʳʡ 

ʩʪʦʢ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʤʝʩʪʥʳʡ. ʅʦ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘ ʪʨʘʥʟʠʪʥʳʡ ʩʪʦʢ 

ʧʨʝʪʝʥʜʫʶʪ ʠ ʜʨʫʛʠʝ ʨʘʡʦʥʳ, ʧʦʵʪʦʤʫ ʥʘʜʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʤʝʩʪʥʳʝ 

ʨʝʩʫʨʩʳ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [13]) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʟʦʣʠʥʠʠ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢ, ʤʤ ʧʦ [13]; 2 ï ʩʪʝʧʥʘʷ ʟʦʥʘ; 

3 ï ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [11, 13, 14]) 

ʇʨʠʨʦʜʥʘʷ 
ʟʦʥʘ 

ʇʣʦʱʘʜʴ, 
ʪʳʩ. ʢʤ2 

ʆʩʘʜʢʠ, 
P 

ʄʝʩʪʥʳʡ 
ʨʝʯʥʦʡ 
ʩʪʦʢ, R 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 
ʩʦʩʪʘʚʣʷʶʱʘʷ, 

S 

ʇʦʜʟʝʤʥʘʷ 
ʩʦʩʪʘʚʣʷʶʱʘʷ, 

U 

ɺʘʣʦʚʦʝ 
ʫʚʣʘʞʥʝʥʠʝ 
ʪʝʨʨʠʪʦʨʠʠ 

ʀʩʧʘ-
ʨʝʥʠʝ, 

E 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʨʝʯʥʦʛʦ 
ʩʪʦʢʘ, Kr 

ʤʤ   

ʃʝʩʦʩʪʝʧʥʘʷ 338 620 110 72 38 548 510 0,18 

ʉʪʝʧʥʘʷ 907 500 45 40 5 460 455 0,09 

ɼʚʝ ʟʦʥʳ 1245 533 63 49 14 484 470 0,12 

ʢʤ3   

ʃʝʩʦʩʪʝʧʥʘʷ 338 209 37 24 13 185 172 0,18 

ʉʪʝʧʥʘʷ 907 455 41 36,5 4,5 418 414 0,09 

ɼʚʝ ʟʦʥʳ 1245 664 78 60,5 17,5 603 586 0,12 
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ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ 

ʩʪʝʧʥʦʡ ʟʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [11, 13, 14]) 

ʇʨʠʨʦʜʥʘʷ 

ʟʦʥʘ 

ʇʣʦʱʘʜʴ 

ʪʳʩ. ʢʤ2 

ʆʩʘʜʢʠ, 

P 

ʄʝʩʪʥʳʡ 

ʨʝʯʥʦʡ 

ʩʪʦʢ, R 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, 

S 

ʇʦʜʟʝʤʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, 

U 

ɺʘʣʦʚʦʝ 

ʫʚʣʘʞʥʝʥʠʝ, 

W 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ, Kr 

ʤʤ 

ʃʝʩʦʩʪʝʧʥʘʷ 338 131 70 58 12 73 0,53 

ʉʪʝʧʥʘʷ 907 93 30 28 2 65 0,32 

ɼʚʝ ʟʦʥʳ 1245 103 41 36 5 67 0,41 

ʢʤ3 

ʃʝʩʦʩʪʝʧʥʘʷ 338 44 23,4 19,4 4 24,6 0,53 

ʉʪʝʧʥʘʷ 907 84,3 27,3 25,5 1,8 58,8 0,32 

ɼʚʝ ʟʦʥʳ 1245 128,3 50,7 44,9 5,8 83,4 0,41 

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ ʩ ʧʣʦʱʘʜʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʧʣʘʢʦʨʦʚ, 

ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ ʠ ʩ ʧʘʰʥʠ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [7, 11, 13, 14]) 

ʇʨʠʨʦʜʥʘʷ 

ʟʦʥʘ 

ʉʪʦʢ ʩ ʧʣʦʱʘʜʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʝʪʠ 

ʉʪʦʢ ʩ ʧʣʘʢʦʨʦʚ ʠ ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ 

ʋʜʝʣʴʥʳʡ 

ʩʪʦʢ, 

ʬʦʨʤʠʨʫʶʱ

ʠʡʩʷ ʥʘ 

ʧʘʰʥʝ 

ʤʤ ʢʤ3 

% 

ʦʙʱʝʛʦ 

ʩʪʦʢʘ 

% 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʤ ʢʤ3 

% 

ʦʙʱʝʛʦ 

ʩʪʦʢʘ 

% 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʤ ʢʤ3 

ʃʝʩʦʩʪʝʧʥʘʷ 28 9,5 40,6 49,1 30 9,9 59,4 50,9 57 14,5 

ʉʪʝʧʥʘʷ 16 14,5 53,1 57,0 12 11,0 46,9 43,0 32 23,2 

ɼʚʝ ʟʦʥʳ 20 24,9 47,3 53,4 18 20,9 52,7 46,6 38 37,7 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʫʚʣʘʞʥʝʥʥʦʩʪʴ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʧʦ ʩʣʦʶ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʘʣʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʩʪʦʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʩʪʝʧʥʦʡ ʟʦʥʳ. 

ʆʜʥʘʢʦ ʧʦ ʦʙʲʝʤʫ (ʚ ʢʤ3) ʫʚʣʘʞʥʝʥʥʦʩʪʴ ʣʝʩʦʩʪʝʧʠ ʚʩʝ-ʪʘʢʠ ʤʝʥʴʰʝ ʚʩʣʝʜʩʪʚʠʝ ʤʝʥʴʰʝʡ ʝʝ 

ʧʣʦʱʘʜʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. 

ʉʚʳʰʝ 65 % ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚ ʣʝʩʦʩʪʝʧʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʧʦʯʪʠ 

90 % ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ. 

ʇʦʣʦʚʦʜʴʝ ï ʦʩʥʦʚʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʭʦʜʠʪ ʙʦʣʝʝ 63 % 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚ ʣʝʩʦʩʪʝʧʠ ʠ ʧʦʯʪʠ 70 % ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ (ʩʤ. ʪʘʙʣ. 2). ʇʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ 

(ʙʦʣʝʝ 80 %) ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʠ ʩʚʳʰʝ 90 % ʚ ʩʪʝʧʥʦʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ (0,53 ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʠ 0,41 ʚ ʩʪʝʧʥʦʡ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʦʢʘ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ ʟʦʥ ʚʝʩʴʤʘ 

ʠʥʪʝʨʝʩʥʘ (ʩʤ. ʪʘʙʣ. 3). ʀʟ-ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʥʝʛʦʟʘʧʘʩʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʪʦʢʘ ʩʚʳʰʝ 40 % 

ʦʙɦʝʛʦ ʩʪʦʢʘ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʠ ʦʢʦʣʦ 50 % ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʣʝʩʦʩʪʝʧʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʝʝ 50 ʠ ʦʢʦʣʦ 60 % ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʦʢ ʩ ʧʣʦʱʘʜʠ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʆʥʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʟʘʥʠʤʘʝʪ ʚ ʩʨʝʜʥʝʤ 20 % ʚ ʣʝʩʦʩʪʝʧʠ ʠ 15 % 

ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʥʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (ɸ) ʠ ʩʪʦʢʘ 

ʧʦʣʦʚʦʜʴʷ (ɹ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʧʫʪʠ ʢ 

ʨʝʢʝ, ʝʛʦ ʦʙʲʝʤ ʩ ʧʘʰʥʠ (ʦʢʦʣʦ 38 ʢʤ3/ʛʦʜ) ʚʳʰʝ, ʯʝʤ ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ, ʠ ʧʦʯʪʠ 

62 % ʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʝʧʥʫʶ ʟʦʥʫ. ʌʘʢʪʠʯʝʩʢʠ ʦʙʲʝʤ ʩʪʦʢʘ ʩ ʧʘʰʥʠ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ 

ʧʦʯʪʠ ʨʘʚʝʥ ʛʦʜʦʚʦʤʫ ʩʪʦʢʫ ʩ ʧʘʰʥʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ 

ʩ ʥʝʝ ʥʝʟʥʘʯʠʪʝʣʝʥ.  

ʂ ʢʦʥʮʫ 1980-ʭ ʛʛ. ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ ʟʷʙʣʝʚʦʡ ʧʘʭʦʪʳ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʚ ʣʝʩʦʩʪʝʧʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 3 ʚ 

ʩʨʝʜʥʝʤ ʥʘ 1,5 ʢʤ3/ʛʦʜ, ʘ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ï ʥʘ 7 ʢʤ3/ʛʦʜ. ʉʫʤʤʘʨʥʦ ʧʦ ʦʙʝʠʤ ʟʦʥʘʤ ʩʪʦʢ 

ʩʦʢʨʘʪʠʣʩʷ ʥʘ 8,5 ʢʤ3/ʛʦʜ, ʠʣʠ ʥʘ 22,5 %.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʫʤʤʘʨʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ï ʥʘ 1,1 ʢʤ3/ʛʦʜ (5 % ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʠ 3 % ʟʘ ʛʦʜ) ʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʝ ʠ ʥʘ 4,2 ʢʤ3/ʛʦʜ (15 % ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʠ ʧʦʯʪʠ 10 % ʟʘ ʛʦʜ) ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. ɺ ʮʝʣʦʤ 

ʜʣʷ ʦʙʝʠʭ ʟʦʥ ʩʨʝʜʥʝʝ ʛʦʜʦʚʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʩʦʩʪʘʚʠʣʦ 5,3 ʢʤ3 (ʙʦʣʝʝ ʯʝʤ ʥʘ 10 % 

ʚ ʧʦʣʦʚʦʜʴʝ ʠ 7 % ʟʘ ʛʦʜ).  

ɺʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʟʘʜʝʨʞʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʥʘ ʧʦʣʷʭ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ, ʦʩʪʘʝʪʩʷ ʚʦ ʤʥʦʛʦʤ ʩʧʦʨʥʳʤ, ʪʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚ ʣʝʩʦʩʪʝʧʠ ʠ ʦʩʦʙʝʥʥʦ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʧʦʪʫʩʢʫʣʘʭè ï ʤʝʩʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠʥʬʠʣʴʪʨʘʮʠʠ ʜʣʷ 

ʩʢʘʧʣʠʚʘʶʱʠʭʩʷ ʟʜʝʩʴ ʚʦʜ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʧʨʠʚʦʜʠʪ ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʠʭʦʜʥʦʡ ʯʘʩʪʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ çʧʦʪʫʩʢʫʣè. ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦ ʜʨʫʛʦʝ ï ʩʥʠʞʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʦʩʪʫ ʚʘʣʦʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ ʠ ʠʩʧʘʨʝʥʠʷ. 
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ʇʨʠʚʝʜʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʟʷʙʠ ʥʝ 

ʠʩʯʝʨʧʳʚʘʶʪ ʧʝʨʝʯʥʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ. ɺ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʵʪʦ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʢʘ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 

ʛʦʜʘ. ʅʦ, ʚʠʜʠʤʦ, ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʪʦʢʘ ʦʢʘʟʘʣʦ ʩʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʦʩʦʙʝʥʥʦ ʪʘʢʠʭ ʢʨʫʧʥʳʭ, ʢʘʢ ʎʠʤʣʷʥʩʢʦʝ, ʀʨʠʢʣʠʥʩʢʦʝ, ɺʦʨʦʥʝʞʩʢʦʝ, ʠ ʨʦʩʪ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʙʫʜʝʤ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʦʣʠ ʵʪʠʭ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʉ ʥʠʤʠ 

ʤʦʞʥʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ [4, 8, 9, 10]. 

ʆʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤ ʩʪʦʢʘ ʟʘ 1895-1960 ʠ 1930-1980-ʝ ʛʛ. ʧʦ 

ʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ [13, 16], ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʦʜʦʚʦʡ ʩʪʦʢ ɼʦʥʘ ʫ ʈʘʟʜʦʨʩʢʦʡ ʩʥʠʟʠʣʩʷ ʥʘ 

8 %, ʋʨʘʣʘ ʫ ʂʫʰʫʤʘ ï ʥʘ 14 %. ʇʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʵʪʠʭ ʧʨʝʜʝʣʘʭ ʩʥʠʟʠʣʩʷ 

ʠ ʦʙʱʠʡ ʩʪʦʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʦʥ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ 1980-ʭ ʛʛ. 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ ʙʳʣʦ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʧʝʨʠʦʜ 1930-1980-ʭ ʛʛ. ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʦʜʳ ʩʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ɽʩʣʠ ʚ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ 1930-1980-ʭ ʛʛ. ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʟʤʝʥʷʣʠʩʴ ʤʘʣʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʠʟʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʦʢʘʟʘʣʠ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʪʦʢʘ. 

ɺ ʧʝʨʠʦʜ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʚʦʜʦʟʘʙʦʨʘ ʠ ʙʝʟʚʦʟʚʨʘʪʥʳʭ ʠʟʲʷʪʠʡ ʚʦʜʳ. 

ɺ ʥʝʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʚʝʣʠʯʝʥʠʶ 

ʩʪʦʢʘ. ʈʝʟʢʦ (ʚ 1,5-2 ʨʘʟʘ) ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ ʟʝʤʝʣʴ, ʨʘʩʧʘʭʠʚʘʝʤʳʭ ʦʩʝʥʴʶ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʷʨʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʪʘʣʠ ʟʘʤʝʥʷʪʴʩʷ ʦʟʠʤʳʤʠ, ʙʦʣʝʝ 

ʫʨʦʞʘʡʥʳʤʠ. ʋʚʝʣʠʯʝʥʠʶ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʠ ʨʦʩʪ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʆʜʥʘʢʦ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʩʪʦʢʘ ʩʳʛʨʘʣʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʝʥ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʨʦʩʪ ʟʠʤʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ (ʥʘ 1,7ᴈ ʚ ʙʘʩʩʝʡʥʝ ʋʨʘʣʘ ʠ 2,1ᴈ ʚ ʙʘʩʩʝʡʥʝ ɼʦʥʘ), ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʡ 

ʫʯʘʱʝʥʠʶ ʦʪʪʝʧʝʣʝʡ, ʫʤʝʥʴʰʝʥʠʶ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʠ ʫʣʫʯʰʝʥʠʶ ʝʝ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʯʘʣʝ XXI  ʩʪʦʣʝʪʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʢʣʦʥʦʚʳʡ ʩʪʦʢ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3, ʩʥʠʟʠʣʠʩʴ, ʧʦ 

ʜʘʥʥʳʤ ʚʦʜʥʦʙʘʣʘʥʩʦʚʳʭ ʩʪʘʥʮʠʡ, ʚ 2-4 ʨʘʟʘ ʚ ʣʝʩʦʩʪʝʧʠ ʠ ʚ 5-7 ʨʘʟ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ. 

ʉ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʯʘʩʪʠʷ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʦʢ ʧʦʣʦʚʦʜʴʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 1895-1960-ʭ ʛʛ. ʩʥʠʟʠʣʩʷ ʩʫʤʤʘʨʥʦ ʚ ʦʙʝʠʭ ʟʦʥʘʭ ʥʘ 34 %, ʘ ʛʦʜʦʚʦʡ 

ï ʥʘ 22 %. ɽʱʝ ʙʦʣʴʰʝ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʪʦʢʘ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

40 ʠ ʧʦʯʪʠ 30 %.  

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʳʛʨʘʣʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʚ ʠʟʤʝʥʝʥʠʠ ʛʦʜʦʚʦʛʦ ʧʦʣʥʦʛʦ ʩʪʦʢʘ ɼʦʥʘ ʠ 

ʋʨʘʣʘ. ʊʘʢ, ʩʪʦʢ ɼʦʥʘ ʫ ʈʘʟʜʦʨʩʢʦʡ ʟʘ ʧʝʨʠʦʜ 2001-2022 ʛʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 1895-

1960 ʛʛ. ʩʥʠʟʠʣʩʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʦʜʥʦʛʦ ʢʘʜʘʩʪʨʘ [16], ʚ ʩʨʝʜʥʝʤ ʥʘ 10,3 ʢʤ3/ʛʦʜ (37,5 %), 

ʘ ʋʨʘʣʘ ʫ ʂʫʰʫʤʘ ï ʥʘ 3,9 ʢʤ3/ʛʦʜ (34,4 %). ʉʥʠʞʝʥʠʶ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʘʢʞʝ 

ʥʝʙʦʣʴʰʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ ʥʘ ʥʘʯʘʣʦ 1960-ʭ ʛʛ. [13]) ï 

ʚ ʙʘʩʩʝʡʥʝ ɼʦʥʘ ʥʘ 3,5 % ʠ ʋʨʘʣʘ ʥʘ 5,5 % ï ʠ ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʚ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʛ. ʬʘʟʘ 

ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ 

ʠʩʧʘʨʝʥʠʷ. 

ɹʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʢʘ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʨʝʢ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʦʙʝʠʭ ʟʦʥ ʩʦʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʠʤ 

ʚʝʣʠʯʠʥʘʤ, ʪʦ ʝʩʪʴ ʙʣʠʟʢʦ ʢ 1/3. 

 

ɺʳʚʦʜʳ 

ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ɽʏʉ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʜʣʷ ʧʝʨʠʦʜʘ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ (1895-1960 ʛʛ.), ʧʨʠʥʷʪʦʛʦ ʟʘ 
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ʙʘʟʦʚʳʡ. ʇʨʠ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʙʝʠʭ ʟʦʥ 1245 ʪʳʩ. ʢʤ2 ʝʞʝʛʦʜʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ 

ʦʮʝʥʝʥʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʚ 533 ʤʤ (684 ʢʤ3), ʤʝʩʪʥʳʡ ʨʝʯʥʦʡ ʩʪʦʢ ï ʚ ʨʘʟʤʝʨʝ 63 ʤʤ (78 ʢʤ3), 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 49 ʤʤ (60,5 ʢʤ3), ʧʦʜʟʝʤʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 14 ʤʤ (17,5 ʢʤ3), 

ʠʩʧʘʨʝʥʠʝ ï 470 ʤʤ (586 ʢʤ3), ʚʘʣʦʚʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ï 484 ʤʤ (603 ʢʤ3). ʄʝʩʪʥʳʝ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʙʦʣʝʝ ʯʝʤ ʚ 3,5 ʨʘʟʘ ʫʩʪʫʧʘʶʪ ʚʝʣʠʯʠʥʝ ʪʨʘʥʟʠʪʥʦʛʦ ʩʪʦʢʘ ʩ ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʦʩʘʜʢʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʘʟʤʝʨʝ 103 ʤʤ (128,3 ʢʤ3), ʤʝʩʪʥʳʡ ʩʪʦʢ ï 41 ʤʤ 

(50,7 ʢʤ3), ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 36 ʤʤ (44,9 ʢʤ3), ʧʦʜʟʝʤʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 5 ʤʤ 

(5,5 ʢʤ3), ʚʘʣʦʚʦʝ ʫʚʣʘʞʥʝʥʠʝ ï 67 ʤʤ (83,4 ʢʤ3). ʅʝ ʦʧʨʝʜʝʣʝʥʦ ʠʩʧʘʨʝʥʠʝ ʟʘ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʜʴʷ, ʢʦʪʦʨʦʝ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ. 

ʆʢʦʣʦ 50 % ʩʪʦʢʘ ʧʦʣʦʚʦʜʴʷ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ ʧʣʦʱʘʜʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ 

ʣʠʰʴ ʥʝʤʥʦʛʦ ʙʦʣʝʝ 50 % ï ʥʘ ʧʣʘʢʦʨʘʭ ʠ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ. ʅʘ ʧʘʰʥʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʢʦʣʦ 

38 ʢʤ3/ʛʦʜ, ʦʜʥʘʢʦ ʣʠʰʴ 60 % ʵʪʦʛʦ ʦʙʲʝʤʘ ʫʯʘʩʪʚʦʚʘʣʦ ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ ʠʟ-ʟʘ ʟʘʜʝʨʞʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʟʘʤʢʥʫʪʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ, ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ. ʇʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʩʣʦʡ ʚ ʤʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʝʧʥʦʡ. ʆʜʥʘʢʦ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʵʣʝʤʝʥʪʦʚ ʙʘʣʘʥʩʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ, ʠʭ ʦʙʲʝʤ (ʢʤ3/ʛʦʜ) ʥʘʠʙʦʣʴʰʠʡ ʚ 

ʩʪʝʧʥʦʡ ʟʦʥʝ ʠʟ-ʟʘ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 338 ʠ 907 ʪʳʩ. ʢʤ2). 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘ ʙʘʟʦʚʳʤ ʧʝʨʠʦʜʦʤ ʛʦʜʳ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʩʪʦʢʘ. ɺ ʧʝʨʠʦʜ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ ʟʘ 1930-1980-ʝ ʛʛ. ʵʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï ʩʦʟʜʘʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʨʦʩʪʦʤ ʚʦʜʦʟʘʙʦʨʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʧʦʜ ʟʷʙʣʝʚʦʡ ʧʘʭʦʪʦʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʜʝʨʞʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ. ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ  

1930-1980-ʝ ʛʛ. ʩʪʦʢ ɼʦʥʘ ʫ ʈʘʟʜʦʨʩʢʦʡ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʩʦʢʨʘʪʠʣʩʷ ʥʘ 8 %, ʘ ʋʨʘʣʘ ʫ ʂʫʰʫʤʘ ï ʥʘ 14 %. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʚʦʜʦʟʘʙʦʨʘ, ʚʦʟʨʦʩʣʠ ʧʣʦʱʘʜʠ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʣʦʱʘʜʠ ʧʦʜ ʟʷʙʴʶ ʩʥʠʟʠʣʠʩʴ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʢʘ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʝʛʦ ʠʟʤʝʥʝʥʠʠ ʩʳʛʨʘʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʳʰʝʥʠʝ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʪʪʝʧʝʣʝʡ, ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ, ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʩʥʠʞʝʥʠʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʯʘʣʝ XXI  ʩʪʦʣʝʪʠʷ ʩʪʦʢ ʧʦʣʦʚʦʜʴʷ ʩʥʠʟʠʣʩʷ ʩʫʤʤʘʨʥʦ 

ʚ ʦʙʝʠʭ ʟʦʥʘʭ ʥʘ 34 %, ʘ ʛʦʜʦʚʦʡ ʩʪʦʢ ï ʥʘ 22 %. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʟʘʥʠʞʝʥʥʘʷ ʦʮʝʥʢʘ. ʊʘʢ, 

ʛʦʜʦʚʦʡ ʩʪʦʢ ɼʦʥʘ ʫ ʈʘʟʜʦʨʩʢʦʡ ʟʘ 2001-2022 ʛʛ. ʫʤʝʥʴʰʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʟʘ 

ʧʝʨʠʦʜ 1895-1960-ʭ ʛʛ. ʧʦʯʪʠ ʥʘ 38 %, ʘ ʋʨʘʣʘ ʫ ʂʫʰʫʤʘ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 34 %. 

ɺʳʧʦʣʥʝʥʥʳʝ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ɽʏʉ ʥʦʩʷʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʨʘʙʦʪʘ ʧʦ ʠʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʫʪʦʯʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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The article presents the results of water balance and water resources calculations for the forest-

steppe and steppe zones in the European part of the Russian Federation within its current borders. 

The calculations are carried out both for the year as a whole and for the flood period. An assessment 

is given of the influence of the hydrographic network area, interfluves, gentle slopes, and arable land 

on runoff from river catchments during the flood period. The article presents the results of a 

comparative geographic and hydrological analysis of the water balance elements on arable lands not 

only for the period from 1895 to 1960, which was taken as the baseline for calculating the runoff 

norm, but also for subsequent periods, taking into account the changes that have occurred under the 

influence of anthropogenic and climatic factors. It is shown that during the period of runoff 

calculation for the 1930s-1980s, the main factor contributing to its decrease compared to the baseline 

period was anthropogenic impact on water resources, including a significant expansion of the area 

under autumn plowing. Over the past few decades, against the backdrop of a slight decrease in 

precipitation, the main factor driving hydrological changes has been a rise in air temperature during 

the cold season, which has led to a significant reduction in surface runoff and flood runoff in rivers. 

As a result, the annual runoff in the Don and Ural River basins has decreased by approximately one-

third compared to the norm of the 1895-1960s. 

Key words: forest-steppe and steppe, water balance, runoff rate, Don, Volga, Ural rivers, 

hydrographic network, slopes, autumn plowing, climate warming, modern changes. 
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ʅʘ ʦʩʥʦʚʝ ʩʥʝʛʦʤʝʨʥʳʭ ʨʘʙʦʪ ʠ ʤʝʪʝʦʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʞʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ (2023/24-2025/26 ʛʛ.) ʠ ʚʥʫʪʨʠʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ɸʣʪʘʷ, ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʳʩʦʪʥʦ-

ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪ ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ. ɿʘ ʪʨʠ ʠʟʫʯʘʝʤʳʭ ʟʠʤʳ 

ʩʨʝʜʥʠʝ ʩʥʝʛʦʟʘʧʘʩʳ (snow water equivalent, SWE) ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 33 %. ʋʩʪʘʥʦʚʣʝʥʘ 

ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʦʟʘʧʘʩʦʚ: ʚ ʩʥʝʞʥʳʡ ʩʝʟʦʥ 

2023/24 ʛ. ʟʘʚʠʩʠʤʦʩʪʴ ʥʦʩʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ; ʚ ʤʘʣʦʩʥʝʞʥʳʝ 

ʩʝʟʦʥʳ 2024/25 ʠ 2025/26 ʛʛ. ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʤʠʥʠʤʫʤʦʤ ʚ ʟʦʥʝ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʧʦʜʪʘʡʛʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ: ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪʪʝʧʝʣʝʡ ʠ ʠʟʤʝʥʝʥʠʝ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʥʦ-

ʪʘʝʞʥʳʝ ʣʘʥʜʰʘʬʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩʥʝʛʦʟʘʧʘʩʘʤʠ ʧʨʠ ʠʭ ʨʝʟʢʦʤ 

ʩʦʢʨʘʱʝʥʠʠ ʟʘ ʪʨʠ ʟʠʤʳ; ʧʦʜʪʘʝʞʥʳʝ ï ʩʪʘʙʠʣʴʥʳʤ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ; 

ʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ ï ʥʘʠʙʦʣʴʰʝʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ; ʧʨʝʜʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ ï ʥʘʠʙʦʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ʘʜʘʧʪʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʫʩʩʢʠʡ ɸʣʪʘʡ, ʙʘʩʩʝʡʥ ʨ. ɸʥʫʡ, ʩʥʝʛʦʟʘʧʘʩʳ, ʛʦʨʥʳʝ ʣʝʩʦʩʪʝʧʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʢʨʳʚʘʝʪʩʷ ʩʥʝʛʦʤ, 

ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʤʝʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʝʪʨʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʠ ʩʥʝʛʦʪʘʷʥʠʷ [1-4]. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʚʳʨʘʞʝʥʳ ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠʛʨʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [5-9]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ [10-13]. ʃʘʥʜʰʘʬʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʦʣʥʠʪʴ 

ʥʝʜʦʩʪʘʪʦʢ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʯʝʩʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʥʝʛʘ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʚʣʠʷʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ, ʢʨʫʪʠʟʥʳ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʥʠʤʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʬʘʢʪʦʨʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ɸʣʪʘʡʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘʤʠ ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚʝʜʫʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 15 ʣʝʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʘʩʩʝʡʥʘʭ ʤʘʣʳʭ ʨʝʢ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ 
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ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ï ʨ. ʄʘʡʤʘ ʠ ʨ. ʂʘʩʤʘʣʘ [14-16]. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʧʨʝʜʛʦʨʴʷʭ ʠ ʥʠʟʢʦʛʦʨʴʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʚʝʨʭʦʚʴʝʚ ʨ. ʆʙʠ. 

ʉ ʟʠʤʳ 2023/24 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʝʥʳ ʥʘ ʙʘʩʩʝʡʥ ʨ. ɸʥʫʡ [17]. ɹʘʩʩʝʡʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʪʦʤ ʞʝ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ɸʣʪʘʷ (ʨʠʩ. 1), ʦʜʥʘʢʦ ʦʪʣʠʯʘʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʚʳʩʦʪ (155-

2300 ʤ) ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨ r (ʩʥʠʟʫ ʚʚʝʨʭ: ʧʨʝʜʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ, 

ʥʠʟʢʦʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ, ʥʠʟʢʦʛʦʨʥʳʝ ʧʦʜʪʘʝʞʥʳʝ ʠ ʩʨʝʜʥʝʛʦʨʥʳʝ ʛʦʨʥʦ-ʪʘʝʞʥʳʝ 

ʣʘʥʜʰʘʬʪʳ), ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʝ ɸʣʪʘʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʁ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (2023/24-2025/26 ʛʛ.) ʠ ʬʘʢʪʦʨʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʘʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʦʥʘ 

ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ (ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʚʝʪʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʟʘ ʪʨʠ ʟʠʤʥʠʭ 

ʩʝʟʦʥʘ; 2) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʥʫʪʨʠʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʥʝʛʦʟʘʧʘʩʦʚ (snow water 

equivalent, SWE) ʧʦ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ; 3) ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ ʠ ʦʮʝʥʢʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʉʦʣʦʥʝʰʥʦʝ (ʨʠʩ. 1) (ʚʳʩʦʪʘ 411 ʤ, ʜʦʣʠʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʙʘʩʩʝʡʥʘ) ʠ ɹʠʡʩʢ (ʚʳʩʦʪʘ 224 ʤ, ʧʨʝʜʛʦʨʥʘʷ ʯʘʩʪʴ, 35 ʢʤ ʦʪ ʙʘʩʩʝʡʥʘ) ʟʘ ʪʨʠ ʟʠʤʥʠʭ ʩʝʟʦʥʘ: 

2023/24, 2024/25 ʠ 2025/26 ʛʛ. [18]. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʥʦʷʙʨʴ ï ʬʝʚʨʘʣʴ), ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 

ʟʠʤʫ, ʩʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ; ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ (ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ), ʛʨʘʜʫʩʦ-ʜʥʠ ʤʦʨʦʟʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ 

ʦʪʪʝʧʝʣʴʶ (ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 0ᴈ). ʊʘʢʞʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʝʪʝʣʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ: ʜʥʠ ʩ ʦʩʘʜʢʘʤʠ (>0,5 ʤʤ) ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ Ó4 ʤ/ʩ, 

ʘ ʪʘʢʞʝ ʜʥʠ ʩ ʩʦʯʝʪʘʥʠʝʤ ʦʪʪʝʧʝʣʠ ʠ ʦʩʘʜʢʦʚ (ʟʥʘʯʠʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʫʰʝʥʠʷ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ). 

ʉʥʝʛʦʤʝʨʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʆʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʩʥʝʛʦʤʝʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ (18-26 ʬʝʚʨʘʣʷ) ʚ ʟʠʤʳ 

2023/24, 2024/25 ʠ 2025/26 ʛʛ. ʥʘ 35 ʩʥʝʛʦʤʝʨʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ (ʨʠʩ. 1) [19-

20]. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʣʦʱʘʜʦʢ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʩʭʦʜʷ ʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ 

ʙʘʩʩʝʡʥʘ. ʅʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʪʨʘʥʩʝʢʪʦʚ, 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ 21 ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʩʥʝʛʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʨʝʡʢʦʡ ʩ ʜʝʣʝʥʠʝʤ 1 ʩʤ ʠ 5 

ʠʟʤʝʨʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʩʦʚʳʤ ʩʥʝʛʦʤʝʨʦʤ ɺʉ-43. ʇʣʦʪʥʦʩʪʴ ʩʥʝʛʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʨʦʙʳ ʢ ʝʝ ʦʙʝ̡ʤʫ ʠ ʚʳʨʘʞʘʣʘʩʴ ʚ ʛ/ʩʤį. ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 2205 ʠʟʤʝʨʝʥʠʡ 

ʪʦʣʱʠʥʳ ʠ 525 ʠʟʤʝʨʝʥʠʡ ʧʣʦʪʥʦʩʪʠ. ɺ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʥʝʛʦʟʘʧʘʩʳ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʦʩʥʦʚʘ. ɼʣʷ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʥʘ ʣʘʥʜʰʘʬʪʳ ʙʘʩʩʝʡʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʨʪʘ çʃʘʥʜʰʘʬʪʳ ɸʣʪʘʷ (ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ ʠ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ)è ʤʘʩʰʪʘʙʘ 1 : 500000 [21]. ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ, ʩʥʝʛʦʤʝʨʥʳʝ ʧʣʦʱʘʜʢʠ ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʯʝʪʳʨʝʤ ʚʳʩʦʪʥʳʤ ʫʨʦʚʥʷʤ (ʨʠʩ. 1): ʧʨʝʜʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧ ɹ (ʇʃʉ, 4 

ʧʣʦʱʘʜʢʠ, 219 ʤ), ʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧ ɹ(ɻʃʉ, 19 ʧʣʦʱʘʜʦʢ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 708 ʤ), ʛʦʨʥʘʷ 

ʧʦʜʪʘʡʛʘ (ʇʊ, 9 ʧʣʦʱʘʜʦʢ, 769 ʤ) ʠ ʛʦʨʥʘʷ ʪʘʡʛʘ (ʊ, 3 ʧʣʦʱʘʜʢʠ, 1371 ʤ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʤʝʜʠʘʥ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʢʘʞʜʦʡ ʟʠʤʳ. ɼʣʷ ʦʮʝʥʢʠ ʩʚʷʟʠ ʩʥʝʛʦʟʘʧʘʩʦʚ ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 

ʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʷʣʩʷ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɹʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʠ 

ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʤʦʜʝʣʠ 2-ʡ ʠ 3-ʡ ʩʪʝʧʝʥʠ ʩ ʨʘʩʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ (RĮ) ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʝʟʦʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʪʦʛʦʚʦʡ ʚʳʙʨʘʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 3-ʡ ʩʪʝʧʝʥʠ ʢʘʢ 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (RĮ = 0,56; 0,57 ʠ 0,52 ʜʣʷ ʩʝʟʦʥʦʚ 
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2023/24, 2024/25 ʠ 2025/26 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʤʦʜʝʣʝʡ ʨʘʟʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (RĮadj), 

ʫʯʠʪʳʚʘʶʱʠʡ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ʇʦʣʠʥʦʤ 3-ʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʤʦʜʝʣʴʶ 2-ʡ ʩʪʝʧʝʥʠ ʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ: ʧʨʠʨʦʩʪ RĮadj ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʦʣʠʥʦʤʘ 

2-ʡ ʢ ʧʦʣʠʥʦʤʫ 3-ʡ ʩʪʝʧʝʥʠ ʩʦʩʪʘʚʠʣ +0,10; +0,37 ʠ +0,41 ʜʣʷ ʩʝʟʦʥʦʚ 2023/24, 2024/25 ʠ 

2025/26 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʙʦʨʘ ʤʦʜʝʣʠ 3-ʡ ʩʪʝʧʝʥʠ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʢʣʶʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ MS 

Excel. ɺʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ɻʀʉ-ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʨʝʜʝ ESRI 

ArcGIS Pro 3.5.4. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ 

ʩʥʝʛʦʤʝʨʥʳʭ ʧʣʦʱʘʜʢʘʭ (2023/24ï2025/26 ʛʛ.)  (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [21]) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ 

ʚ ʟʠʤʳ ʟʘ ʧʝʨʠʦʜ 2023/24-2025/26 ʛʛ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʥʝʛʦʟʘʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ (ʪʘʙʣ. 1). 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʝʞʛʦʜʦʚʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ (76 ʤʤ) ʥʘ ʩʪʘʥʮʠʠ ʉʦʣʦʥʝʰʥʦʝ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2024/25 ʛ. ɺ ʟʠʤʫ 2023/24 ʛ. ï 123, ʘ 2025/26 ʛ. ï 105 ʤʤ, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʨʝʚʳʰʝʥʠʝ ʧʦʨʷʜʢʘ 40 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʠʤʳ 2024/25 ʛ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʥʦʡ 

ʯʘʩʪʠ, ʛʜʝ ʥʘʙʣʶʜʘʣʦʩʴ ʢʦʣʝʙʘʥʠʝ ʦʩʘʜʢʦʚ, ʚ ʧʨʝʜʛʦʨʴʝ (ɹʠʡʩʢ) ʠʭ ʦʙʲʝʤ ʟʘ ʪʨʠ ʟʠʤʳ 

ʦʩʪʘʚʘʣʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ: 2023/24 ʛ. ï 148, 2024/25 ʛ. ï 145 ʠ 2025/26 ʛ. ï 147 ʤʤ. 

ʀʟʫʯʘʝʤʳʝ ʟʠʤʥʠʝ ʩʝʟʦʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ. 

ɿʠʤʘ 2023/24 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʭʦʣʦʜʥʦʡ ʧʦʛʦʜʦʡ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʩʝʟʦʥ -10,2ᴈ. 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 
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ɼʣʷ ʩʝʟʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʜʝʢʘʙʨʷ ʧʦ 

ʬʝʚʨʘʣʴ ʧʦʯʪʠ ʥʘ 2ᴈ ʚ ʤʝʩʷʮ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤ -15ᴈ ʚ ʬʝʚʨʘʣʝ. ɺ ʥʦʷʙʨʝ ï ʜʝʢʘʙʨʝ 

ʭʘʨʘʢʪʝʨʥʳ ʦʪʪʝʧʝʣʠ (ʦʪ ʦʜʥʦʛʦ ʜʦ 4 ʜʥʝʡ), ʚ ʷʥʚʘʨʝ ʦʥʠ ʫʞʝ ʥʝ ʦʪʤʝʯʘʶʪʩʷ ʠ ʧʨʦʷʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʬʝʚʨʘʣʷ, ʢʦʛʜʘ ʜʘʞʝ ʩʨʝʜʥʷʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 5ᴈ. ɺ ʮʝʣʦʤ ʫʢʘʟʘʥʥʳʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ. ɿʠʤʘ 

2024/25 ʛ. ʙʦʣʝʝ ʪʝʧʣʘʷ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʠʤʳ 2024/25 ʛ. -9,3ᴈ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ 

ʭʦʣʦʜʥʳʤʠ ʩʪʘʣʠ ʜʝʢʘʙʨʴ ʠ ʬʝʚʨʘʣʴ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ -11,5 ʠ -12,2ᴈ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ 

ʷʥʚʘʨʴ ʙʦʣʝʝ ʪʝʧʣʳʡ (ʥʘ 1,5 ʠ 2,2ᴈ). ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʦʪʪʝʧʝʣʴʶ ʫʤʝʥʴʰʠʣʦʩʴ, ʦʜʥʘʢʦ 
ʩʨʝʜʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʫʶ ʟʠʤʫ (ʥʘ 0,8ᴈ) ʠ 
ʦʪʤʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ, ʘ ʩʫʤʤʘ ʛʨʘʜʫʩʦ-ʜʥʝʡ ʤʦʨʦʟʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 1146. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʯʘʩʪʦʝ ʧʦʜʪʘʠʚʘʥʠʝ ʩʥʝʛʘ ʠ ʝʛʦ ʫʧʣʦʪʥʝʥʠʝ. 

ɿʠʤʘ 2025/26 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʘʷ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ -9,9ᴈ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʪʪʝʧʝʣʝʡ (8 ʟʘ ʩʝʟʦʥ). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2023/24 ʛ., ʠʤʝʥʥʦ ʚ ʵʪʫ ʟʠʤʫ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʘʙʩʦʣʶʪʥʳʝ ʤʠʥʠʤʫʤʳ (-34,8ᴈ). 

ʎʠʢʣʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʦʪʪʝʧʝʣʠ ʠ ʨʝʟʢʠʭ ʟʘʤʦʨʦʟʢʦʚ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʠʤʦʡ 2023/24 ʛʛ. ʠ 2025/26 ʛʛ. ʚ ɹʠʡʩʢʝ ʙʳʣʦ ʭʦʣʦʜʥʝʝ, ʯʝʤ ʚ 

ʉʦʣʦʥʝʰʥʦʤ. ɺ ʧʝʨʚʫʶ ʟʠʤʫ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʥʠʞʝ ʥʘ 0,4ᴈ, ʘ ʚʦ ʚʪʦʨʫʶ, ʢʦʛʜʘ 
ʧʦʛʦʜʘ ʩʠʣʴʥʦ ʤʝʥʷʣʘʩʴ, ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ 0,8ᴈ. ɸ ʚʦʪ ʚ ʙʦʣʝʝ ʪʝʧʣʫʶ ʟʠʤʫ 2024/25 ʛ. 
ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʪʦʡ ʠ ʜʨʫʛʦʡ ʩʪʘʥʮʠʠ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ï -9,3ᴈ.  

 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʠʤ 2023/24-2025/26 ʛʛ.  

(ʤʝʪʝʦʩʪʘʥʮʠʷ ʉʦʣʦʥʝʰʥʦʝ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [18]) 

 

ɺʝʪʝʨ ʘʢʪʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ: ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʝʛʦ, ʫʩʠʣʠʚʘʝʪ 

ʠʩʧʘʨʝʥʠʝ ʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʪʝʧʝʣʷʤʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʣʦʪʥʝʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ. ɺ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ɸʥʫʡ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ ʥʝʦʜʥʦʨʦʜʝʥ: ʚ ʜʦʣʠʥʝ (ʉʦʣʦʥʝʰʥʦʝ) ʟʠʤʥʠʝ ʚʝʪʨʳ ʩʣʘʙʝʝ (0,9-

1,2 ʤ/ʩ), ʯʝʤ ʚ ʧʨʝʜʛʦʨʴʷʭ (ɹʠʡʩʢ: 2,0-2,2 ʤ/ʩ), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʵʬʬʝʢʪʦʤ ʚʝʪʨʦʚʦʡ ʪʝʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʨʳʚʳ ʜʦʩʪʠʛʘʣʠ 20-25 ʤ/ʩ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʳʝ ʚ ʟʠʤʫ 2023/24 ʛʛ., ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʤʝʪʝʣʠ. ɺ ʵʪʫ ʟʠʤʫ ʧʨʝʦʙʣʘʜʘʣʠ ʶʞʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ. ɿʠʤʦʡ 

2024/25 ʛʛ. ʜʦʤʠʥʠʨʦʚʘʣʠ ʶʞʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʳ, ʥʦ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʩʠʣʴʥʳʝ 

ʧʦʨʳʚʳ (12-18 ʤ/ʩ) ʩʝʚʝʨʥʦʛʦ, ʟʘʧʘʜʥʦʛʦ, ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʍʦʪʷ 

ʤʘʢʩʠʤʫʤʳ ʩʪʘʣʠ ʨʝʞʝ, ʦʥʠ ʯʘʱʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʜʦʞʜʝʤ ʠʣʠ ʤʦʢʨʳʤ ʩʥʝʛʦʤ, ʫʩʠʣʠʚʘʷ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʥʝʛ. ʊʘʢʠʝ ʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʝʨʝʜʠʥʝ ʷʥʚʘʨʷ, ʩʝʨʝʜʠʥʝ 

ʠ ʢʦʥʮʝ ʬʝʚʨʘʣʷ. ɿʠʤʦʡ 2025/26 ʛʛ. ʧʦʜʦʙʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʩ ʶʞʥʳʤ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ 

ʚʝʪʨʦʤ (5-13 ʤ/ʩ) ʚʩʪʨʝʯʘʣʠʩʴ ʯʘʱʝ: ʚ ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ, ʚ ʥʘʯʘʣʝ ʠ ʩʝʨʝʜʠʥʝ ʷʥʚʘʨ ̫ʠ ʩʝʨʝʜʠʥʝ 

ʬʝʚʨʘʣʷ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ ʚ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ 

2023/24-2025/26 ʛʛ. ʇʨʦʚʝʜʝʥʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʥʝʛʦʤʝʨʥʳʭ ʩʲʝʤʦʢ ʧʦ 

ʚʩʝʤ 35 ʪʦʯʢʘʤ ʟʘ ʪʨʠ ʟʠʤʥʠʭ ʩʝʟʦʥʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʯʝʪʢʫʶ ʤʝʞʛʦʜʦʚʫʶ ʜʠʥʘʤʠʢʫ 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʝʟʦʥʝ 2023/24 ʛ., 

ʩʦʩʪʘʚʠʚ 22 ʩʤ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʘʥʥʦʛʦ 

ɿʠʤʘ ʉʫʤʤʘ 

ʦʩʘʜʢʦʚ, 

ʤʤ 

Tʩʨ, 

ÁC 

ɻʨʘʜʫʩʦ-

ʜʥʠ ʤʦʨʦʟʘ 

ʂʣʘʩʩ ʧʦʛʦʜʳ*, ʜʥʠ 

ʙʝʟʤʦʨʦʟʥʘʷ ʤʷʛʢʘʷ 

 

ʫʤʝʨʝʥʥʦ 

ʩʫʨʦʚʘʷ 

ʩʫʨʦʚʘʷ 

 

ʦʯʝʥʴ 

ʩʫʨʦʚʘʷ 

2023/24  123 -10,2 1287 14 36 35 33 3 

2024/25 76 -9,3 1146 8 30 64 18 ï 

2025/26 105 -,9 1237 13 26 53 25 2 

* ʙʝʟʤʦʨʦʟʥʘʷ >0ᴈ; ʤʷʛʢʘʷ 0,0 ï -5,9ᴈ; ʫʤʝʨʝʥʥʦ ʩʫʨʦʚʘʷ -6,0 ï -15,9ᴈ; ʩʫʨʦʚʘʷ -16 ï -29,9ᴈ; 

ʦʯʝʥʴ ʩʫʨʦʚʘʷ -30 ï -44,9ᴈ. 
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ʧʦʢʘʟʘʪʝʣʷ: ʜʦ 17 ʩʤ ʚ 2024/25 ʛ. ʠ ʜʦ 12 ʩʤ ʚ 2025/26 ʛ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʜʦ 40 %) 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʪʝʦʫʩʣʦʚʠʡ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ ʥʘʙʣʶʜʘʣʘʩʴ ʟʠʤʦʡ 2024/25 ʛ. ï 0,22 ʛ/ʩʤį, ʠ ʚ 

2025/26 ʛ. ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ï 0,20 ʛ/ʩʤį. ʀʟ ʪʨʝʭ ʟʠʤ ʥʘʠʤʝʥʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʟʠʤʦʡ 2023/24 ʛ. ï 0,19 ʛ/ʩʤį. ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʦʪʪʝʧʝʣʝʡ ʚʦ ʚʨʝʤʷ ʟʠʤ 2024/25 ʠ 2025/26 ʛʛ., ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʣʠʷʥʠʷ ʚʝʪʨʘ ʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʥʝʛʘ. 

ɿʠʤʥʠʡ ʧʝʨʠʦʜ 2023/24 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʠʢʦʚʳʤʠ ʩʥʝʛʦʟʘʧʘʩʘʤʠ, ʜʦʩʪʠʛʘʚʰʠʤʠ 

129 ʤʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʥʠʞʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʫʩʣʦʚʣʝʥ 

ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʣʱʠʥʦʡ. ɺ ʟʠʤʳ 2024/25 ʠ 2025/26 ʛʛ. ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʥʝʛʦʟʘʧʘʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 33 ʠ 28 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʚʝʣʠʯʠʥʝ ʟʠʤʥʠʭ 

ʦʩʘʜʢʦʚ (ʧʦ ʤʝʪʝʦʜʘʥʥʳʤ) ʚ ʩʝʟʦʥʘʭ 2023/24 ʠ 2025/26 ʛʛ. ʩʨʝʜʥʠʝ ʩʥʝʛʦʟʘʧʘʩʳ ʢ ʢʦʥʮʫ 

ʧʝʨʠʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 40 %. 

ɸʥʘʣʠʟ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʠ ʭʘʨʘʢʪʝʨʘ ʟʠʤʳ. ɺ ʩʥʝʞʥʫʶ ʟʠʤʫ 2023/24 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʚʝʨʭʥʠʭ ʣʝʩʥʳʭ ʧʦʷʩʘʭ (105 ʤʤ), ʯʪʦ ʥʘ 30 % ʙʦʣʴʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʴʶ (29 ʤʤ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʚ ʤʝʥʝʝ ʩʥʝʞʥʳʝ ʟʠʤʳ 2024/25 

ʠ 2025/26 ʛʛ. ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʥʘ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ. ɺ ʵʪʠ ʧʝʨʠʦʜʳ 

ʩʥʝʛʦʟʘʧʘʩʳ ʚ ʧʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ (38 ʠ 28 ʤʤ) ʦʢʘʟʘʣʠʩʴ ʩʦʧʦʩʪʘʚʠʤʳ ʠʣʠ ʜʘʞʝ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ (25 ʠ 24 ʤʤ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʪʘʢʠʝ ʟʠʤʳ ʚʝʪʝʨ ʠʛʨʘʣ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʥʝʛʘ, ʧʝʨʝʤʝʱʘʷ ʝʛʦ 

ʠʟ ʚʝʨʭʥʠʭ ʧʦʷʩʦʚ ʚ ʥʠʞʥʠʝ. 

ɻʦʨʥʦ-ʪʘʝʞʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʟʘʥʠʤʘʶʱʠʝ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ 

ʙʘʩʩʝʡʥʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʘʢʢʫʤʫʣʠʨʫʶʪ ʥʘʠʙʦʣʴʰʠʝ ʩʥʝʛʦʟʘʧʘʩʳ. ɺ ʩʥʝʞʥʫʶ ʟʠʤʫ 2023/24 ʛ. 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʥʝʛʦʟʘʧʘʩʦʚ ʟʜʝʩʴ ʩʦʩʪʘʚʠʣʠ 105 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (129 ʤʤ) 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʧʣʦʱʘʜʢʝ ɸ-17 (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ, ʚʳʩʦʪʘ 1301 ʤ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ 

ʟʠʤʳ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʥʝʛʦʟʘʧʘʩʦʚ: ʜʦ 50 ʤʤ ʚ 2024/25 ʛ. ʠ 41 ʤʤ ʚ 2025/26 ʛʛ. 

(ʥʠʞʝ ʥʘ 61 % ʠ 52 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠʩʴ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ ʫʩʣʦʚʠʡ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʧʝʨʠʦʜʳ. 

ʇʦʜʪʘʝʞʥʳʝ ʣʘʥʜʰʘʬʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʥʦ ʤʝʥʝʝ 

ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʩʥʝʛʦʟʘʧʘʩʦʚ: ʩ 57 ʤʤ ʚ 2023/24 ʛ. ʜʦ 42 ʤʤ ʚ 2024/25 ʛ. ʠ 33 ʤʤ ʚ 2025/26 ʛ. 

(ʥʠʞʝ ʥʘ 26 % ʠ 42 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʤʝʥʴʰʝʥʠʶ, ʚʥʫʪʨʠʧʦʷʩʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɻʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʤʝʞʛʦʜʦʚʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ (29 ʤʤ ʚ 2023/24 ʛ., 25 ʤʤ ʚ 

2024/25 ʛ. ʠ 24 ʤʤ ʚ 2025/26 ʛ.) ʜʠʘʧʘʟʦʥ ʩʥʝʛʦʟʘʧʘʩʦʚ ʨʘʩʰʠʨʠʣʩʷ: ʦʪ 9-50 ʤʤ ʚ 2023/24 ʛ. ʜʦ 

4-69 ʤʤ ʚ 2024/25 ʛ. ʠ 0-76 ʤʤ ʚ 2025/26 ʛ. ɺ ʵʪʫ ʟʠʤʫ ʥʘ ʰʝʩʪʠ ʪʦʯʢʘʭ (ɸ-13, ɸ-16, ɸ-21, ɸ-

22, ɸ-23, ɸ-25) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʥʝʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʳʩʦʪʥʦʛʦ ʧʦʷʩʘ. ʄʝʜʠʘʥʘ ʪʦʣʱʠʥʳ ʩʥʝʛʘ ʩʥʠʟʠʣʘʩʴ ʩ 16 ʩʤ ʚ 2023/24 ʛ. ʜʦ 13 ʠ 9 ʩʤ 

ʚ 2024/25 ʠ 2025/26 ʛʛ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧ ɹʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ; ʟʜʝʩʴ 

ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʨʝʜʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʦʢʘʟʳʚʘʶʪ ʜʠʥʘʤʠʢʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʛʦʨʥʳʤ ʧʦʷʩʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʥʦʡ ʪʘʡʛʠ ʠ ʧʦʜʪʘʡʛʠ, ʛʜʝ ʩʥʝʛʦʟʘʧʘʩʳ ʩʥʠʞʘʣʠʩʴ, ʚ ʜʘʥʥʦʤ 

ʧʦʷʩʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ 2024/25 ʠ 2025/26 ʛʛ. (38 

ʠ 28 ʤʤ), ʪʦʛʜʘ ʢʘʢ ʚ ʩʥʝʞʥʫʶ ʟʠʤʫ 2023/24 ʛ. ʦʥʠ ʩʦʩʪʘʚʠʣʠ 24 ʤʤ. ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ ʯʘʩʪʠʯʥʦ 

ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʝʪʨʦʚʳʤ ʧʝʨʝʦʪʣʦʞʝʥʠʝʤ ʩʥʝʛʘ ʠʟ ʚʳʰʝʣʝʞʘʱʠʭ ʧʦʷʩʦʚ: ʚ 

ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ ʫʩʠʣʝʥʠʝ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʥʦʩʫ ʩʥʝʛʘ ʩ ʚʝʨʰʠʥ ʠ ʩʢʣʦʥʦʚ 

ʠ ʝʛʦ ʥʘʢʦʧʣʝʥʠ ʁʚ ʧʨʝʜʛʦʨʴʷʭ, ʛʜʝ ʫʩʣʦʚʠʷ ʘʢʢʫʤʫʣʷʮʠʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ. 
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ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʣʦʞʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʦʥʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ɸʥʫʡ ʚ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ 2023/24, 2024/25 ʠ 2025/26 ʛʛ. ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʠʚʰʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ, 

ʙʳʣʠ: 1) ʨʘʟʣʠʯʠʷ ʚ ʩʫʤʤʘʨʥʳʭ ʦʩʘʜʢʘʭ ʛʦʨʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʟʠʤʥʠʤʠ 

ʩʝʟʦʥʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʩʥʝʛʦʟʘʧʘʩʦʚ; 2) ʨʦʩʪ ʯʠʩʣʘ ʦʪʪʝʧʝʣʝʡ, ʚʳʟʳʚʘʶʱʠʭ 

ʫʧʣʦʪʥʝʥʠʝ ʠ ʯʘʩʪʠʯʥʦʝ ʪʘʷʥʠʝ ʩʥʝʛʘ; 3) ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ, ʦʧʨʝʜʝʣʠʚʰʘʷ 

ʩʧʝʮʠʬʠʢʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ ʛʦʜ ʦʪ ʛʦʜʘ; 4) ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, 

ʩʦʭʨʘʥʷʶʱʘʷ ʢʦʥʪʨʘʩʪʳ ʜʘʞʝ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʛʦʜʳ (ʩʝʚʝʨʥʳʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʩʢʣʦʥʳ 

ʘʢʢʫʤʫʣʠʨʫʶʪ ʙʦʣʴʰʝ ʩʥʝʛʘ, ʶʞʥʳʝ ï ʪʝʨʷʶʪ ʝʛʦ ʙʳʩʪʨʝʝ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʥʘʣʠʯʠʝ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʟʘ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʟʠʤʥʠʭ ʩʝʟʦʥʘ. 

ɿʠʤʘ 2023/24 ʛ. ï ʩʥʝʞʥʘʷ, ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʘʷ, ʩ ʧʝʨʠʦʜʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʤʦʨʦʟʘ. 

ʆʩʘʜʢʠ ʚ ʙʘʩʩʝʡʥʝ ʤʘʢʩʠʤʘʣʴʥʳ (123 ʤʤ). ɹʣʘʛʦʜʘʨʷ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʤʘʣʦʤʫ ʯʠʩʣʫ 

ʦʪʪʝʧʝʣʝʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʪʦʣʴʢʦ ʚʥʘʯʘʣʝ ʩʝʟʦʥʘ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʫʩʪʦʡʯʠʚʦ ʩʦʭʨʘʥʷʣʩʷ ʢ 

ʢʦʥʮʫ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. ʉʬʦʨʤʠʨʦʚʘʣʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʩʦʪʥʳʤ 

ʛʨʘʜʠʝʥʪʦʤ (ʨʠʩ. 2): ʤʘʢʩʠʤʫʤʦʤ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʛʦʨʥʦʡ ʪʘʡʛʝ (105 ʤʤ) ʠ ʤʠʥʠʤʫʤʦʤ ʚ 

ʧʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ (24 ʤʤ). ʕʪʘ ʟʠʤʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʵʪʘʣʦʥʥʘʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʦʨʘʭ, ʦʩʦʙʝʥʥʦ ʚ 

ʨʝʛʠʦʥʘʭ, ʛʜʝ ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʫʡ ʦʪ ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ (2023/24-2025/26 ʛʛ.) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʇʨʠʤʝʯʘʥʠʝ: ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʨʝʛʨʝʩʩʠʷ 3-ʡ ʩʪʝʧʝʥʠ; R2 ʠ ʫʨʘʚʥʝʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʟʦʥʘ. ʈʘʩʯʝʪʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʦʛʨʘʥʠʯʝʥʳ ʥʫʣʝʤ. 

 

ɿʠʤʘ 2024/25 ʛ. ï ʤʘʣʦʩʥʝʞʥʘʷ, ʪʝʧʣʘʷ, ʩ ʧʦʚʳʰʝʥʥʦʡ ʦʪʪʝʧʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʆʩʘʜʢʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʧʨʝʜʛʦʨʴʷ (ɹʠʡʩʢ) ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ ï 145 ʤʤ, 

ʯʝʤ ʛʦʨʥʘʷ ʜʦʣʠʥʥʘʷ ʯʘʩʪʴ (ʉʦʣʦʥʝʰʥʦʝ) ï 76 ʤʤ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ (-9,3ᴈ 

ʉʦʣʦʥʝʰʥʦʝ ʠ ɹʠʡʩʢ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʠʤʘʤʠ ʠ ʯʘʩʪʳʝ ʦʪʪʝʧʝʣʠ ʧʨʠʚʝʣʠ ʢ 

ʫʧʣʦʪʥʝʥʠʶ ʩʥʝʛʘ ʠ ʝʛʦ ʯʘʩʪʠʯʥʦʡ ʧʦʪʝʨʝ ʚ ʛʦʨʥʳʭ ʧʦʷʩʘʭ. ʅʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʛʦʨʥʦʡ ʪʘʡʛʝ (ʦʢʦʣʦ 50 %) ʠ ʧʦʜʪʘʡʛʝ (ʦʢʦʣʦ 30 %). 

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʚ ʧʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʩʥʝʛʦʟʘʧʘʩʦʚ 

(ʧʨʠʤʝʨʥʦ ʥʘ 25 %).  
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ɿʠʤʘ 2025/26 ʛ. ï ʩʥʝʞʥʘʷ, ʪʝʧʣʘʷ, ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʢʦʥʪʨʘʩʪʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ (105 ʤʤ), ʩʥʝʛʦʟʘʧʘʩʳ ʚ ʛʦʨʥʳʭ 

ʧʦʷʩʘʭ ʦʢʘʟʘʣʠʩʴ ʥʠʟʢʠʤʠ. ʊʘʢ, ʚ ʛʦʨʥʦʡ ʪʘʡʛʝ ʦʥʠ ʩʦʩʪʘʚʠʣʠ 41 ʤʤ, ʚ ʧʦʜʪʘʡʛʝ ï 33 ʤʤ, 

ʚ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ï 24 ʤʤ, ʭʦʪʷ ʠ ʩ ʙʦʣʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ (ʦʪ 0 ʜʦ 76 ʤʤ). ɺ ʧʨʝʜʛʦʨʥʦʡ 

ʣʝʩʦʩʪʝʧʠ ʩʥʝʛʦʟʘʧʘʩʳ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʨʝʜʳʜʫʱʝʡ ʟʠʤʦʡ (25 ʤʤ), ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʩʥʝʛ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʦʣʥʦʩʪʴʶ. ɿʠʤʘ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʦʪʨʘʞʘʝʪ ʧʨʠʤʝʨ 

ʚʝʪʨʦʚʦ-ʦʪʪʝʧʝʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ. 

ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʢʨʠʚʘʷ 3-ʡ ʩʪʝʧʝʥʠ (ʨʠʩ. 2) ʚʳʷʚʣʷʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʚʩʝʭ ʪʨʝʭ 

ʩʝʟʦʥʦʚ ʜʚʫʛʦʨʙʫʶ ʬʦʨʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʩʥʝʛʦʟʘʧʘʩʦʚ ʦʪ ʚʳʩʦʪʳ ʩ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʚ 

ʧʨʝʜʛʦʨʴʷʭ ʠ ʤʠʥʠʤʫʤʦʤ ʚ ʩʨʝʜʥʝʛʦʨʴʝ. ɺ ʩʥʝʞʥʳʡ ʩʝʟʦʥ 2023/24 ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʳ ʦʢʦʣʦ 500 ʤ (ʧʨʝʜʛʦʨʥʘʷ ʠ ʥʠʞʥʷʷ ʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧʴ), 

ʤʠʥʠʤʫʤ ï ʥʘ 844 ʤ (ʚʝʨʭʥʷʷ ʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧʴ), ʧʦʩʣʝ ʯʝʛʦ ʩʥʝʛʦʟʘʧʘʩʳ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʶʪ 

ʚ ʧʦʷʩʝ ʧʦʜʪʘʡʛʠ ʠ ʪʘʡʛʠ, ʜʦʩʪʠʛʘʷ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʪʘʝʞʥʦʤ ʩʨʝʜʥʝʛʦʨʴʝ. 

ɺ ʤʘʣʦʩʥʝʞʥʳʝ ʩʝʟʦʥʳ 2024/25 ʠ 2025/26 ʤʠʥʠʤʫʤ ʩʤʝʱʘʝʪʩʷ ʚʳʰʝ ï ʜʦ 1049 ʠ 1070 ʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʟʦʥʘ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʥʠʞʥʝʡ ʧʦʜʪʘʡʛʠ), ʪʦʛʜʘ ʢʘʢ ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ 

ʚ ʧʨʝʜʛʦʨʴʷʭ (387 ʠ 422 ʤ) ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʧʦ ʚʩʝʤʫ 

ʚʳʩʦʪʥʦʤʫ ʧʨʦʬʠʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʩʝʟʦʥʳ ʧʨʝʜʛʦʨʴʷ ʘʢʢʫʤʫʣʠʨʫʶʪ ʙʦʣʴʰʝ 

ʩʥʝʛʘ, ʯʝʤ ʩʨʝʜʥʝʛʦʨʴʷ, ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚʝʪʨʦʚʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʜ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ ʥʘʢʦʧʣʝʥʠʝʤ: ʩʥʝʛ ʚʳʥʦʩʠʪʩʷ ʩ ʦʪʢʨʳʪʳʭ ʩʢʣʦʥʦʚ 

ʩʨʝʜʥʝʛʦʨʴʷ ʠ ʧʝʨʝʦʪʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʛʦʨʥʳʭ ʜʝʧʨʝʩʩʠʷʭ, ʛʜʝ ʫʩʣʦʚʠʷ ʘʢʢʫʤʫʣʷʮʠʠ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʘʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʦʩʠʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʝʪ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 950-1150 ʤ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʜʣʷ ʩʝʟʦʥʘ 2025/26 ʧʨʠʥʠʤʘʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʝ ʜʣʷ ʩʥʝʛʦʟʘʧʘʩʦʚ (ʥʘ ʛʨʘʬʠʢʝ ʦʥʠ 

ʦʛʨʘʥʠʯʝʥʳ ʥʫʣʝʤ). ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʜʝʣʠ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪʠʚʥʦ ʥʠʟʢʠʝ ʠ ʙʣʠʟʢʠʝ ʢ 

ʥʫʣʶ ʩʥʝʛʦʟʘʧʘʩʳ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʩʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʵʪʦʪ ʩʝʟʦʥ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʰʝʩʪʠ 

ʧʣʦʱʘʜʢʘʭ. 

ɺʦʧʨʦʩ ʦ ʪʦʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʥʘʙʣʶʜʘʝʤʘʷ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʥʝʛʦʟʘʧʘʩʦʚ ʯʘʩʪʴʶ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʪʝʥʜʝʥʮʠʠ ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʬʣʫʢʪʫʘʮʠʝʡ, ʪʨʝʙʫʝʪ 

ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɽʛʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ. 

 

ɺʳʚʦʜʳ 

1. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʩʥʝʛʦʤʝʨʥʳʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ɸʥʫʡ (ʩʝʚʝʨʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʈʫʩʩʢʦʛʦ ɸʣʪʘʷ, ʙʘʟʦʚʳʡ ʚʳʩʦʪʥʳʡ ʧʦʷʩ ʣʝʩʦʩʪʝʧʥʦʡ). ɿʘ ʪʨʠ 

ʠʟʫʯʘʝʤʳʭ ʟʠʤʳ (2023/24 ï 2025/26) ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ 33 % ʠ ʪʦʣʱʠʥʳ 

ʩʥʝʛʘ ï ʩ 22 ʜʦ 12 ʩʤ. 

2. ɺʳʷʚʣʝʥʘ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɺ ʩʥʝʞʥʳʡ ʩʝʟʦʥ 2023/24 ʛ. ʟʘʚʠʩʠʤʦʩʪʴ SWE ʦʪ ʚʳʩʦʪʳ ʥʦʩʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʣʦʢʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ ʚ ʚʝʨʭʥʝʡ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ (844 ʤ). 

ɺ ʤʘʣʦʩʥʝʞʥʳʝ ʩʝʟʦʥʳ 2024/25 ʠ 2025/26 ʛʛ. ʬʦʨʤʠʨʫʝʪʩʷ ʜʚʫʛʦʨʙʘʷ ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʩʥʝʛʦʟʘʧʘʩʦʚ ʚ ʧʨʝʜʛʦʨʴʷʭ (387-499 ʤ) ʠ ʤʠʥʠʤʫʤʦʤ 

ʚ ʟʦʥʝ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʥʠʞʥʝʡ ʧʦʜʪʘʡʛʠ (1049-1070 ʤ), ʧʨʠ ʵʪʦʤ ʧʨʝʜʛʦʨʴʷ ʘʢʢʫʤʫʣʠʨʫʶʪ 

ʙʦʣʴʰʝ ʩʥʝʛʘ, ʯʝʤ ʩʨʝʜʥʝʛʦʨʴʷ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʩʝʟʦʥʳ. 

3. ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʦʪʪʝʧʝʣʝʡ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʢʣʦʥʦʚ. 

4. ʅʘʠʙʦʣʴʰʝʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚ ʢʦʥʪʝʢʩʪʝ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʦʨʥʦ-

ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʥʝʛʦʟʘʧʘʩʦʚ 
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ʛʦʜ ʦʪ ʛʦʜʘ. ʇʨʝʜʛʦʨʥʦ-ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ. ɺ ʚʝʨʭʥʠʭ ʣʝʩʥʳʭ ʧʦʷʩʘʭ (ʛʦʨʥʘʷ ʪʘʡʛʘ, ʧʦʜʪʘʡʛʘ) ʟʘ ʪʨʠ ʠʟʫʯʘʝʤʳʭ ʟʠʤʳ 

ʩʥʝʛʦʟʘʧʘʩʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʠʩʴ. 

5. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʜʥʦʩʪʠ 

ʨʝʢ, ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʟʘʩʫʭ ʠ ʥʘʚʦʜʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ɸʣʪʘʡʩʢʦʤ ʨʝʛʠʦʥʝ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ (ˉ FUFZ-2026-0003). 
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Based on snow survey data and meteorological observations, an analysis of interannual 

variability (2023/24ï2025/26) and intra-landscape differentiation of the snow cover was conducted 

in the Anuy River basin, located on the northern macroslope of the Altai Mountains, the lower part 

of the altitudinal zonation spectrum of which is formed by forestΆsteppe landscapes. Over the three 
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winters under study, the average snow water equivalent (SWE) decreased by 33 %. The interannual 

variability of the altitudinal pattern of SWE distribution has been identified: during the snowy season 

of 2023/24, the relationship between SWE and elevation was predominantly positive; in the less-

snowy seasons of 2024/25 and 2025/26, a nonlinear pattern emerged, with a local SWE maximum in 

the foothills and a minimum in the mountain forest-steppe and subtaiga belt, which reflects the 

increased role of wind redistribution of snow relative to orographic accumulation. The key factors 

influencing snow redistribution have been identified: reduced precipitation, an increased frequency 

of thaws, and changes in wind regime. It has been established that mountain taiga landscapes were 

characterized the highest SWE values, which have sharply decreased over the past three winters; 

subtaiga landscapes showed a stable but less pronounced decline; mountain forest-steppe landscapes 

were characterized by the greatest interannual variability; and foothill forest-steppe landscapes 

proved the greatest stability due to wind redistribution. The results can be applied to river runoff 

forecasting and adapt nature management practices to climate change. 

Key words: Russian Altai, Anuy River basin, snow water equivalent, mountain forest-steppe 

landscapes, altitudinal zonation. 
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ʀʟʫʯʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʨʘʟʤʝʱʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʘʢʪʫʘʣʴʥʦ ʚʚʠʜʫ ʢʦʤʧʣʝʢʩʘ 

ʦʩʪʨʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʩʝʣʴʩʢʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʨʦʩʩʠʡʩʢʠʭ ʩʪʝʧʥʳʭ ʩʫʙʲʝʢʪʘʭ ʵʪʘ ʥʝʛʘʪʠʚʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ, ʠʭ ʩʪʘʨʝʥʠʠ, ʧʘʜʝʥʠʠ 

ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʠ ʜʦʣʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 

178,5 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ (ʥʘ 19,3 %) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʙʱʝʛʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʘʜʘ, 

ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʦʪʪʦʢʘ, ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʙʘʣʘʥʩʦʚ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʝʛʠʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʧʦʣʷʨʠʟʘʮʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʣʴʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʛʣʫʙʦʢʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ʅʘ ʩʤʝʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʡ ʩʝʪʠ ʧʦʩʝʣʝʥʠʡ 

ʧʨʠʭʦʜʠʪ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ çʮʝʥʪʨʘʭ ʨʘʩʩʝʣʝʥʠʷè ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʨʫʧʥʳʤʠ ʦʧʦʨʥʳʤʠ ʩʝʣʘʤʠ ʠ ʧʨʠʛʦʨʦʜʥʳʤʠ 

ʟʦʥʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʦʙʰʠʨʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʤʝʣʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʳʪʳʚʘʪʴ ʜʝʛʨʘʜʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʩʪʝʧʥʳʝ ʨʝʛʠʦʥʳ, ʩʠʩʪʝʤʘ ʨʘʩʩʝʣʝʥʠʷ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʨʘʡʦʥʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ, ʛʜʝ ʦʢʦʣʦ 40 % ʞʠʪʝʣʝʡ ʧʨʦʞʠʚʘʶʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [1]. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ 

ʧʦ ʩʪʨʘʥʝ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʩʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʛʣʫʙʦʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ʕʪʦ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʪʨʝʙʫʶʱʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʛʦ 

ʨʘʩʩʝʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʦʩʪʨʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ. ɼʣʷ ʩʪʝʧʥʳʭ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʠ ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʥʝʛʘʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʡ ʫʙʳʣʠ 

ʥʘʩʝʣʝʥʠʷ, ʝʛʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʩʪʘʨʝʥʠʠ, ʩʥʠʞʝʥʠʠ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʠ ʜʦʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ ʨʘʩʩʝʣʝʥʠʷ ʢʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʮʝʥʪʨʘʣʴʥʦʩʪʠ ï 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʳʨʘʞʘʶʱʝʛʦʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʪʷʛʠʚʘʪʴ 

ʢ ʩʝʙʝ ʞʠʪʝʣʝʡ ʜʨʫʛʠʭ ʧʫʥʢʪʦʚ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ çʦʨʛʘʥʠʟʘʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘè: ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʦʨʛʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʝʩʪ ʧʨʠʣʦʞʝʥʠʷ 

ʪʨʫʜʘ [2, 3]. ʀʤʝʥʥʦ ʮʝʥʪʨʳ ʨʘʩʩʝʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʪʘʢʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʬʦʨʤʠʨʫʶʪ 

ʚʦʢʨʫʛ ʩʝʙʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠ ʷʚʣʷʶʪʩʷ 

ʩʠʩʪʝʤʘʤʠ ʨʘʩʩʝʣʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʍʘʚʘʥʩʢʘʷ ʅ.ʄ. ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʜʝʣʘʣʘ 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 51 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʚʦʜʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʝʣ ʩ ʨʘʟʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʦʡ [4]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʄʠʯʫʨʠʥʘ ʌ.ɿ. ʨʘʟʨʘʙʦʪʘʣʘ ʤʝʪʦʜʠʢʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [5]. ɺ ʩʪʘʪʴʝ 

ʈʫʜʥʝʚʦʡ ʆ.ʉ. ʠ ʉʦʢʦʣʦʚʘ ɸ.ɸ. ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʝʧʦʧʫʣʷʮʠʠ ʠ 

ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʚʠʪʠʷ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʜʠʩʙʘʣʘʥʩʘ ʢʘʢ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʠ ʚ ʢʨʫʧʥʳʭ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ. ɺʳʷʚʣʝʥʳ 

ʧʨʦʮʝʩʩʳ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ [6, 7]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ɸʭʤʝʪʦʚ ʈ.ʐ., 

ʉʚʷʪʦʭʘ ʅ.ʖ. ʠ ʌʠʣʠʤʦʥʦʚʘ ʀ.ʖ. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʢʘʢ ʩʠʩʪʝʤʘ ʩʝʣʴʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʚ 

ʩʪʝʧʥʦʡ ʟʦʥʝ ʘʜʘʧʪʠʨʦʚʘʣʘʩʴ ʢ ʚʳʟʦʚʘʤ ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ [8]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʪʘʪʴʝ ʏʠʙʠʣʚyʘ ɸ.ɸ. (ʤʣ.) [9]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʨʝʟʝ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʜʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʇʘʜʘʣʢʦ ʖ.ɸ. ʠ ʏʠʙʠʣʚyʘ ɸ.ɸ. (ʤʣ.) [10, 11]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʩʪʚʘʤʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʪʦʢʘ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʪ 

ʫʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʧʝʮʠʬʠʢʠ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʜʘʣʝʝ ï ʉʅʇ) ʠ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʥʠʭ ʥʘʩʝʣʝʥʠʷ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʦʥʘʭ (ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪ.ʜ.), 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ, ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʘʤ ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ 1,7 ʪʳʩ. ʉʅʇ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ [12, 13]. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ 6 ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪʦʩʭʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ MapInfo ʠ ɻʀʉ ɸʢʩʠʦʤʘ ʚʝʨʩʠʷ 6.2. ʂʘʨʪʦʩʭʝʤʳ ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʅʇ ʚ ʨʘʟʨʝʟʝ ʘʨʝʘʣʦʚ ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ [9], 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ [14], ʙʘʩʩʝʡʥʦʚʦʛʦ [15], ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ [16], ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ 

[17] ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ [18]. 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʦʩʭʝʤʳ ʜʦʧʦʣʥʝʥʳ ʪʘʙʣʠʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʚ ʨʘʟʨʝʟʝ ʟʦʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: K  ï ʯʠʩʣʦ ʉʅʇ ʚ 2002 ʛ.; ʀ ï ʯʠʩʣʦ ʥʝʞʠʣʳʭ ʉʅʇ ʚ 2021 ʛ.; ʅ ï 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2021 ʛ. (ʪʳʩ. ʯʝʣ.); ʇ ï ʧʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 

2021 ʛ. (ʯʝʣ./ʢʤ2); ʉ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ 2021 ʛ. 

(ʯʝʣ.). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚʚʠʜʫ ʚʣʠʷʥʠʷ 

ʦʙʱʝʛʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʘʜʘ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʦʪʪʦʢʦʚ, ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʧʨʦʧʦʨʮʠʡ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 178,5 ʪʳʩ. ʯʝʣʦʚʝʢ (19,3 %). ʅʘʨʷʜʫ 

ʩ ʵʪʠʤ, ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʣʷ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʨʘʚʥʦʤʝʨʥʘʷ ʫʙʳʣʴ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ. 

ɺ ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (226,7 ʪʳʩ. ʯʝʣʦʚʝʢ) ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʟʦʥʝ ʆʙʱʝʛʦ ʉʳʨʪʘ. 

ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 36 ʪʳʩ. ʢʤ2 ʨʘʩʧʦʣʦʞʝʥʳ 577 ʉʅʇ (ʨʠʩ. 1). ʉ 2002 ʧʦ 

2021 ʛʛ. ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʆʙʱʝʛʦ ʉʳʨʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 71,4 ʪʳʩ. ʯʝʣʦʚʝʢ (24 %). 
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ɺ 2021 ʛʦʜʫ ʧʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʣʘ 6,3 ʯʝʣ./ʢʤ2. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʘʤʦʡ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠʟ ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʦʥ ʨʝʛʠʦʥʘ ʦʪʣʠʯʘʝʪʩʷ 

ʆʨʝʥʙʫʨʛʩʢʦʝ ʥʠʟʢʦʛʦʨʴʝ (2,9 ʯʝʣ./ʢʤ2). ʕʪʘ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʉʅʇ (131 ʞʠʣʳʭ) ʠ ʩʘʤʳʤ ʥʠʟʢʠʤ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʥʠʭ 

ʥʘʩʝʣʝʥʠʷ (231 ʯʝʣʦʚʝʢ). 

ʆʪʤʝʪʠʤ ʨʦʩʪ ʩ 2002 ʧʦ 2021 ʛʦʜ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʇʦʜʫʨʘʣʴʷ ʥʘ 23,6 ʪʳʩ. 

ʯʝʣʦʚʝʢ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ çʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷè ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʩʣʦʚʥʳʤ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʧʨʠʨʦʩʣʠ ʞʠʪʝʣʷʤʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠʛʦʨʦʜʥʳʝ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʀʚʘʥʦʚʢʘ (+9,9 ʪʳʩ. ʯʝʣ.), ʇʨʠʛʦʨʦʜʥʳʡ (+6,0 ʪʳʩ. ʯʝʣ.), ʅʝʞʠʥʢʘ (+5,5 ʪʳʩ. 

ʯʝʣ.), ɺʝʩʝʥʥʠʡ (+4,4 ʪʳʩ. ʯʝʣ.), ʇʦʜʛʦʨʦʜʥʷʷ ʇʦʢʨʦʚʢʘ (+4,4 ʪʳʩ. ʯʝʣ.) ʠ ʪ.ʜ. 

 

 

 

 
K 

2002 
ʀ 

2021 
ʅ 

2021 
ʇ 

2021 
ʉ 

2021 

I  384 41 90,7 5,7 236 

II  577 28 226,7 6,3 393 

III  247 20 119,2 8,6 482 

IV  208 10 192,2 9,8 924 

V 137 6 31,6 2,9 231 

VI  163 13 84,9 3,1 521 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʦʥʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: I ï ɸʢʩʘʢʦʚʩʢʘʷ ʣʝʩʦʩʪʝʧʴ; II ï ʆʙʱʠʡ ʉʳʨʪ; III  ï ʇʦʜʫʨʘʣʴʝ;  

IV ï ʇʨʝʜʫʨʘʣʴʝ; V ï ʆʨʝʥʙʫʨʛʩʢʦʝ ʥʠʟʢʦʛʦʨʴʝ; VI ï ʉʪʝʧʥʦʝ ɿʘʫʨʘʣʴʝ. 
 

ʆʮʝʥʢʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʩʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʦʥ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ 

ʩʬʝʨʝ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʅʇ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʘ ʉʝʚʝʨʥʫʶ ʠ ɿʘʧʘʜʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʦʥʳ ʧʨʠʭʦʜʠʪʩʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʅʇ ï ʧʦ 426 (ʨʠʩ. 2). ʀʟ ʩʝʣʴʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʥʘʠʙʦʣʴʰʝʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ (264,8 ʪʳʩ. ʯʝʣ.) ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ. 

ɺʦʩʪʦʯʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ ʩ 2002 ʧʦ 2021 ʛʛ. çʧʦʪʝʨʷʣʘè ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ï 36 %. ʇʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘʠʙʦʣʴʰʘʷ 

ʜʝʧʦʧʫʣʷʮʠʷ ʞʠʪʝʣʝʡ ʉʅʇ ʦʪʤʝʯʘʝʪʩʷ ʚ ʉʝʚʝʨʥʦʡ ʩ/ʭ ʟʦʥʝ ï 51,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ʈʦʩʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʩʝʢʪʦʨʝ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ 

ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʟʜʝʩʴ ʥʘ 15,2 ʪʳʩ. ʯʝʣʦʚʝʢ (6 %). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʨʫʢʪʫʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʅʇ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʨʘʟʨʝʟʝ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 40 % ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʚʦʜʦʩʙʦʨʥʫʶ ʧʣʦʱʘʜʴ ʨ. ʉʘʤʘʨʘ (ɺʦʣʞʩʢʠʡ ʙʘʩʩʝʡʥ) (ʨʠʩ. 3). ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨ. ʋʨʘʣ 

(ʙʝʟ ʉʘʢʤʘʨʳ) ʚʤʝʱʘʝʪ 296,6 ʪʳʩ. ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚʦʜʦʩʙʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨ. ʉʘʢʤʘʨʘ ʚ ʧʨʝʜʝʣʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʦʤ ï 8,5 ʯʝʣ./ʢʤ2. 

ɺr ʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʉʅʇ ʟʦʥʳ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʡ ʨʘʡʮʝʥʪʨʦʤ ʉʚʝʪʣʳʡ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ 2021 

ʛʦʜʫ ʦʢʦʣʦ 6,9 ʪʳʩ. ʯʝʣʦʚʝʢ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ 12 ʉʅʇ ʚ ʵʪʦʡ ʟʦʥʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 500 ʯʝʣʦʚʝʢ. 
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K 

2002 
ʀ 

2021 
ʅ 

2021 
ʇ 

2021 
ʉ 

2021 

I  426 44 108,3 6,1 254 

II  426 22 163,4 6,5 384 

III  127 4 68,1 5,8 536 

IV  418 24 264,8 9,9 633 

V 129 10 52,2 3,8 405 

VI  190 14 88,3 3,1 465 

ʈʠʩʫʥʦʢ 2 ï ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʦʥʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: I ï ʉʝʚʝʨʥʘʷ (ʟʝʨʥʦʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʤʷʩʦ-ʤʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ, ʩʚʠʥʦʚʦʜʩʪʚʦ); II ï ɿʘʧʘʜʥʘʷ (ʟʝʨʥʦʚʳʝ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʤʷʩʦ-ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ); 

III  ï ʖʛʦ-ʟʘʧʘʜʥʘʷ (ʤʷʩʦ-ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʦʚʮʝʚʦʜʩʪʚʦ); IV ï ʎʝʥʪʨʘʣʴʥʘʷ (ʟʝʨʥʦʚʳʝ, 

ʧʦʜʩʦʣʥʝʯʥʠʢ, ʤʷʩʦ-ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ); V ï ʖʞʥʘʷ (ʟʝʨʥʦʚʳʝ, ʤʷʩʦ-ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, 

ʦʚʮʝʚʦʜʩʪʚʦ); VI ï ɺʦʩʪʦʯʥʘʷ (ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʦʚʮʝʚʦʜʩʪʚʦ). 
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2002 
ʀ 

2021 
ʅ 

2021 
ʇ 

2021 
ʉ 

2021 

I  488 23 296,6 5,6 608 

II  322 20 145,3 8,5 451 

III  685 53 225,6 6,6 329 

IV  74 8 35,5 5,1 480 

V 126 11 30,1 5,9 239 

VI  8 2 2,7 1,3 338 

VII  13 1 9,3 1,8 712 

ʈʠʩʫʥʦʢ 3 ï ɺʦʜʦʩʙʦʨʥʳʝ ʧʣʦʱʘʜʠ (ʙʘʩʩʝʡʥʳ) ʢʨʫʧʥʳʭ ʨʝʢ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: I ï ʋʨʘʣ; II ï ʉʘʢʤʘʨʘ; III  ï ʉʘʤʘʨʘ; IV ï ʀʣʝʢ; V ï ʂʘʤʘ; VI ï ʊʦʙʦʣ; 

VII  ï ʙʝʩʩʪʦʯʥʳʡ. 
 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚ ʨʘʟʨʝʟʝ ʙʘʩʩʝʡʥʦʚ ʚʦ ʚʩʝʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨ. ʉʘʤʘʨʘ ï 77,4 ʪʳʩ. ʯʝʣʦʚʝʢ (26 %) ʠ ʨ. ʋʨʘʣ ï 41,6 (12 %). 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʉʘʤʘʨʘ ʥʝʞʠʣʳʤʠ ʢ 2021 ʛʦʜʫ ʯʠʩʣʠʣʠʩʴ 53 ʉʅʇ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʚʦʝʛʦ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (57 %) ʫʪʨʘʪʠʣʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʪʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ 

ʨ. ʊʦʙʦʣ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʨʨʠʪʦʨʠʡ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʧʣʦʡ ʠ ʦʯʝʥʴ ʪʝʧʣʦʡ 

ʟʦʥʘʤ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 120-140 ʜʥʝʡ ʠ 

ʟʥʘʯʝʥʠʝʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ 0,6-0,8. ɺ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʜʚʫʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʘʨʝʘʣʦʚ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦʯʪʠ 1,5 ʪʳʩ. ʉʅʇ ʩ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 586,9 ʪʳʩ. ʯʝʣʦʚʝʢ 

(ʦʢʦʣʦ 80 %) (ʨʠʩ. 4). ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʝʨʠʦʜʝ çʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʣʠ 

ʥʘʩʝʣʝʥʠʝè ʚ 99 ʉʅʇ. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (7,7 ʯʝʣ./ʢʤ2) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʘʨʢʫʶ ʟʦʥʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʨʦʩʪʘ ʯʠʩʣʘ 

ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʚ ʵʪʦʡ ʟʦʥʝ: ʩ 2010 ʧʦ 2021 ʛʛ. ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 5,4 ʪʳʩ. ʯʝʣʦʚʝʢ. 
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 K 
2002 

ʀ 
2021 

ʅ 
2021 

ʇ 
2021 

ʉ 
2021 

I  104 10 32,5 4,1 313 

II  803 69 264,3 5,1 329 

III  653 30 322,6 6,8 494 

IV  156 9 125,7 7,7 806 

ʈʠʩʫʥʦʢ 4 ï ɿʦʥʳ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ +10ᴈ: I ï ʫʤʝʨʝʥʥʦ ʪʝʧʣʘʷ (ʜʦ 2400);  

II  ï ʪʝʧʣʘʷ (2400-2600); III  ï ʦʯʝʥʴ ʪʝʧʣʘʷ (2600-2800); IV ï ʞʘʨʢʘʷ (ʙʦʣʝʝ 2800). 

 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʨʝʛʠʦʥ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʝʚʝʨʥʫʶ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʦʜʥʦʡ ɻ ʨʦʟʠʠ), ʮʝʥʪʨʘʣʴʥʫʶ 

(ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ) ʠ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ 

(ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ) ʟʦʥʳ. 

ɺ ʩʝʚʝʨʥʦʡ ʟʦʥʝ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʪʠʧʠʯʥʳʤʠ ʠ 

ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʦ 72 % ʯʠʩʣʘ ʉʅʇ ʠ 73 % ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʦʙʣʘʩʪʠ. ɺ 2021 ʛʦʜʫ ʧʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʣʘ 8,7 ʯʝʣ./ʢʤ2 (ʨʠʩ. 5). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʧʦʧʫʣʷʮʠʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʩ 2002 ʧʦ 

2021 ʛʛ. ï ʥʘ 47,9 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʣʠ 34 %) ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʟʦʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʯʚ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ 

ʪʨʝʪʠʯʥʳʭ, ʤʝʣʦʚʳʭ ʠ ʶʨʩʢʦ-ʪʨʠʘʩʦʚʳʭ ʧʝʩʢʘʭ [19]. 

 

 

 

 K 
2002 

ʀ 
2021 

ʅ 
2021 

ʇ 
2021 

ʉ 
2021 

I  1233 81 547,5 8,7 444 

II  264 22 106,2 3,2 402 

III  219 15 91,5 3,3 418 

ʈʠʩʫʥʦʢ 5 ï ʇʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʟʦʥʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: I ï ʨɻʦʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ; II ï ʨɻʦʜʠʨʦʚʘʥʥʳʝ ʠ ʜʝʬʣʠʨʦʚʘʥʥʳʝ 

ʧʦʯʚʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʵʨʦʜʠʨʦʚʘʥʥʳʭ; III  ï ʨɻʦʜʠʨʦʚʘʥʥʳʝ ʠ ʜʝʬʣʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʬʣʠʨʦʚʘʥʥʳʭ. 
 

ʊʝʨʨʠʪʦʨʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʨʠ ʯʝʪʚʝʨʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʠʯʥʳʤʠ ʩʪʝʧʥʳʤʠ 

ʣʘʥʜʰʘʬʪʘʤʠ (ʨʠʩ. 6). ʂ ʵʪʦʤʫ ʘʨʝʘʣʫ ʦʪʥʦʩʠʪʩʷ 76 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʛʠʦʥʘ ʩ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʥʠʭ ʥʘʩʝʣʝʥʠʷ 588,2 

ʪʳʩ. ʯʝʣʦʚʝʢ (79 %). 

ʅʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ (7,3 ʯʝʣ./ʢʤ2), ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʯʪʠ 
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12 % ʉʅʇ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʞʠʣʳʭ ʉʅʇ ʢ 2021 ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʚ ʪʠʧʠʯʥʦ-ʩʪʝʧʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʝ (7 %). 

 

 

 

 

 K 
2002 

ʀ 
2021 

ʅ 
2021 

ʇ 
2021 

ʉ 
2021 

I  3 - 0,1 1,3 42 
II  199 17 53,5 7,3 269 
III  35 2 7,7 3,5 220 
IV  1311 90 588,2 6,4 449 
V 168 9 95,7 4,2 570 

ʈʠʩʫʥʦʢ 6 ï ʃʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ 

ʘʚʪʦʨʘʤʠ) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: I ï ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʣʝʩʥʘʷ; II ï ʣʝʩʦʩʪʝʧʥʘʷ; III  ï ʚʳʩʦʪʥʦ-

ʟʦʥʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ; IV ï ʪʠʧʠʯʥʦ-ʩʪʝʧʥʘʷ; V ï ʩʫʭʦʩʪʝʧʥʘʷ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʨʘʟʨʝʟʝ ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ (ʨʠʩ. 7ʘ) ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʨʠʩ. 7ʙ) ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʧʦʧʫʣʷʮʠʷ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʭ ʟʦʥʘʭ, ʢʨʦʤʝ ʮʝʥʪʨʘʣʴʥʦʡ. 

 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 7 ï ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʝʡ 

ʥʘʩʝʣʝʥʠʷ 2002, 2010, 2021 ʛʛ. ʚ ʨʘʟʨʝʟʝ ʟʦʥ: ʘ) ʧʨʠʨʦʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ; 

ʙ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ ʥʘʩʝʣʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ ʚ 118 ʉʅʇ, 2/3 ʠʟ ʯʠʩʣʘ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʨʝʛʠʦʥʘ (ʨʠʩ. 8). ɺ 1580 ʉʅʇ (92 %) ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2002 ʛʦʜʦʤ, ʧʨʠ ʯʝʤ ʚ 37 ʉʅʇ ʥʘʩʝʣʝʥʠʝ ʫʤʝʥʴʰʠʣʦʩʴ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 500 ʯʝʣʦʚʝʢ, ʘ ʚ 11 ʉʅʇ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ʪʳʩ. ʯʝʣʦʚʝʢ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʧʦʧʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ï 

ʉʝʚʝʨʥʦʛʦ (10), ʆʢʪʷʙʨʴʩʢʦʛʦ (9), ɸʩʝʢʝʝʚʩʢʦʛʦ (9) ʠ ɹʫʟʫʣʫʢʩʢʦʛʦ (7). ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʧʝʨʠʦʜʝ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘʠʙʦʣʴʰʠʝ çʧʦʪʝʨʠ ʥʘʩʝʣʝʥʠʷè ʦʪʤʝʯʘʶʪʩʷ ʚ ʉʅʇ: 

ʊʦʮʢʦʝ ɺʪʦʨʦʝ (4,7 ʪʳʩ. ʯʝʣ.), ɸʢʙʫʣʘʢ (4,1 ʪʳʩ. ʯʝʣ.), ʕʥʝʨʛʝʪʠʢ (2,9 ʪʳʩ. ʯʝʣ.), ɼʦʤʙʘʨʦʚʩʢʠʡ 

(2,5 ʪʳʩ. ʯʝʣ.) ʠ ʉʚʝʪʣʳʡ (2,2 ʪʳʩ. ʯʝʣ.). 
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ʈʠʩʫʥʦʢ 8 ï ʀʟʤʝʥʝʥʠʝ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ (ʢʨʘʩʥʳʤ ï ʜʝʧʦʧʫʣʷʮʠʷ; 

ʟʝʣʝʥʳʤ ï ʧʨʠʨʦʩʪ) ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʉʅʇ (ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʝʡ ʥʘʩʝʣʝʥʠʷ 2002 ʠ 

2021 ʛʛ.), ʯʝʣʦʚʝʢ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʅʘ ʟʘʧʘʜʝ ʠ ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʨʝʟʢʠʡ ʩʧʘʜ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʋʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʥʫʣʝʚʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʉʅʇ, ʧʦʪʝʨʷʚʰʠʭ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʙʦʣʝʝ 75 % ʩʚʦʠʭ ʞʠʪʝʣʝʡ (ʨʠʩ. 9). ʊʘʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʡʪʠ ʚ ʩʪʘʪʫʩ çʠʩʯʝʟʘʶʱʠʭè, ʚ 2021 

ʛʦʜʫ ʦʪʤʝʯʝʥʦ 310 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

 

 

ʈʠʩʫʥʦʢ 9 ï ʀʟʤʝʥʝʥʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ (ʢʨʘʩʥʳʤ ï ʜʝʧʦʧʫʣʷʮʠʷ; 

ʟʝʣʝʥʳʤ ï ʧʨʠʨʦʩʪ) ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʉʅʇ (ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʝʡ ʥʘʩʝʣʝʥʠʷ 2002 ʠ 

2021 ʛʛ.), % (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 
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ʄʘʣʳʝ ʜʝʨʝʚʥʠ, ʣʠʰʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʪʝʨʷʶʪ 
ʞʠʪʝʣʝʡ ʠ ʠʩʯʝʟʘʶʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʨʫʧʥʳʭ 
ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʠ ʉʅʇ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʛ. ʆʨʝʥʙʫʨʛʫ, ʛ. ɹʫʟʫʣʫʢʫ ʠ 
ʛ. ɹʫʛʫʨʫʩʣʘʥʫ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʩʦʙʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʘʢʪʦʨ ʦʙʣʘʩʪʥʦʛʦ 
ʮʝʥʪʨʘ. ʀʟ 136 ʉʅʇ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʢ 2021 ʛʦʜʫ ʦʪʤʝʯʝʥ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ, ʥʘ ʆʨʝʥʙʫʨʛʩʢʠʡ ʨʘʡʦʥ ʧʨʠʭʦʜʠʪʩʷ 38 ʉʅʇ. ɺ ʥʠʭ ʩʫʤʤʘʨʥʦ ʯʠʩʣʦ ʞʠʪʝʣʝʡ 
ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 47,7 ʪʳʩ. ʯʝʣ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ 
ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ. ʅʘ ʩʤʝʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʠ ʧʨʠʭʦʜʠʪ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʝʨʘʨʭʠʠ çʮʝʥʪʨʦʚ ʨʘʩʩʝʣʝʥʠʷè ʨʘʟʥʦʛʦ 
ʫʨʦʚʥʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʫʧʥʳʝ ʦʧʦʨʥʳʝ ʩʝʣʘ ʠ ʧʨʠʛʦʨʦʜʥʳʝ ʟʦʥʳ, 
ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʰʠʨʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʤʘʣʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʧʨʦʜʦʣʞʘʶʪ 
ʜʝʛʨʘʜʠʨʦʚʘʪʴ. 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ (ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʧʦʯʚʝʥʥʳʝ, ʣʘʥʜʰʘʬʪʥʳʝ) ʩʦʟʜʘʶʪ ʦʙʱʠʡ 
ʬʦʥ, ʥʦ ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʫʩʣʫʛ ʠ ʚʳʩʦʢʘʷ 
ʩʪʝʧʝʥʴ ʮʝʥʪʨʘʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʩʪʘʥʦʚʷʪʩʷ ʨʝʰʘʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ 
ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. 

ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤ ʦʙʲʝʢʪʠʚʥʳʤ 
ʧʨʦʮʝʩʩʦʤ. ɺʤʝʩʪʦ ʧʦʧʳʪʦʢ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚʩʝʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 
ʦʧʨʘʚʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʢʫʨʩ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʫʢʨʝʧʣʝʥʠʶ çʮʝʥʪʨʦʚ ʨʘʩʩʝʣʝʥʠʷè, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ 
ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʙʘʟʦʚʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʞʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 
ʕʪʦ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʜʝʧʦʧʫʣʷʮʠʠ ʧʝʨʠʬʝʨʠʠ ʠ ʩʦʟʜʘʪʴ 
ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʦʚʳʭ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʫʩʫʛʫʙʣʷʶʱʠʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʦʩʪʘʝʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʩʦʙʫʶ ʦʩʪʨʦʪʫ ʧʨʦʙʣʝʤʝ ʧʨʠʜʘʝʪ ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 
ʜʠʩʧʨʦʧʦʨʮʠʷ ʨʘʩʩʝʣʝʥʠʷ: ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʠʛʦʨʦʜʥʳʭ 
ʟʦʥʘʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʜʝʧʦʧʫʣʷʮʠʠ ʠ çʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʧʫʩʪʳʥʠʚʘʥʠʠè 
ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʘʡʦʥʦʚ. ʇʦʜʦʙʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʩʦʟʜʘʝʪ ʥʝ ʪʦʣʴʢʦ 
ʚʥʫʪʨʝʥʥʠʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʧʦʨʦʞʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʪʝʨʝʡ ʢʦʥʪʨʦʣʷ ʥʘʜ ʦʙʰʠʨʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʚʝʜʝʥʠʝ 
ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɺʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʬʘʢʪʦʨʦʚ, 
ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʩʝʣʴʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʤʝʨʳ, ʩʦʟʜʘʶʱʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 
ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ. 
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The study of the specifics of rural population settlement is relevant due to the complex of 

acute demographic and socio-economic challenges facing the current rural areas in the steppe regions. 

In the Russian steppe regions, this negative trend is reflected in a steady decline in the number of 

inhabitants, their aging, a drop in the birth rate, and a decrease in the share of the working-age 

population. 

Over the past twenty years, the rural population of the Orenburg region has decreased by 178.5 

thousand people (by 19.3 %) due to a general demographic decline, migration outflow, urbanization 

processes and regional socio-economic imbalances. At the same time, a characteristic feature of the 

region is not a uniform reduction in the rural population, but its spatial polarization. 

The current rural settlement system in the Orenburg region is undergoing a profound structural 

transformation. A relatively homogeneous settlement network is being replaced by a hierarchical 

model based on "settlement centers" of various levels. Stability and development are supported by 

large core villages and suburban areas, while vast peripheral territories and small settlements continue 

to experience degradation. 

Key words: rural population, steppe regions, settlement system, population size, locality, 

zoning. 
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ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ (ʂɹʆ ʆʆʅ) ʢʘʢ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʠʣʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ [1, 2]. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʛʨʝʩʩʘ ʚ ʜʦʩʪʠʞʝʥʠʠ ʅɹɼɿ 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʆʆʅ ʫʪʚʝʨʞʜʝʥ ʧʦʢʘʟʘʪʝʣʴ ʎʋʈ 15.3.1 ï çʜʦʣʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴè [3]. ʉʦʛʣʘʩʥʦ ʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʥʘʜʣʝʞʘʱʝʡ ʧʨʘʢʪʠʢʝ (Good 

Practice Guidance, [4]), ʵʪʦʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʜʠʢʘʪʦʨ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ 

ʩʫʙʠʥʜʠʢʘʪʦʨʦʚ: ʜʠʥʘʤʠʢʠ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʜʠʥʘʤʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ (ʥʘ ʦʩʥʦʚʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI) ʠ ʜʠʥʘʤʠʢʠ ʟʘʧʘʩʦʚ ʧʦʯʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʣʘʛʠʥ Trends.Earth ʜʣʷ 

QGIS, ʨʘʟʨʘʙʦʪʘʥʥʳʡ Conservation International ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɻʕʌ ʠ ʦʬʠʮʠʘʣʴʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʂɹʆ ʆʆʅ [5]. 

ɻʣʦʙʘʣʴʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ [6], ʢʦʪʦʨʳʝ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʜʘʥʥʳʭ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ, ʥʝʠʟʙʝʞʥʦ çʩʛʣʘʞʠʚʘʶʪè 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ. ʉʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʂʘʟʘʭʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, 

ʊʫʨʢʤʝʥʠʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ) ʠ ʩʦʧʨʝʜʝʣʴʥʳʝ ʟʘʩʫʰʣʠʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʂʘʣʤʳʢʠʷ, 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʶʛ ʇʦʚʦʣʞʴʷ, ʋʨʘʣʘ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʛʠʦʥ ʩ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʨʝʙʫʶʱʠʤʠ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ [7-11]. ʂ ʪʘʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʉʠʣʴʥʘʷ ʟʘʩʫʰʣʠʚʦʩʪʴ ʠ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ <100 ʤʤ (ʧʫʩʪʳʥʠ ʂʳʟʳʣʢʫʤ, ʂʘʨʘʢʫʤʳ) ʜʦ 300-400 ʤʤ (ʩʪʝʧʠ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ), ʧʨʠ ʵʪʦʤ ʠʩʧʘʨʷʝʤʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʦʩʘʜʢʠ ʚ 5-10 ʨʘʟ. ʄʝʞʛʦʜʦʚʳʝ 

ʢʦʣʝʙʘʥʠʷ NDVI ʚ ʧʫʩʪʳʥʷʭ ʜʦʩʪʠʛʘʶʪ 50-70 %, ʯʪʦ çʤʘʩʢʠʨʫʝʪè ʜʦʣʛʦʩʨʦʯʥʳʝ 
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ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʪʨʝʥʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ ʦʮʝʥʢʘ ʜʦʣʠ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʡʦʥʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ 2-3 ʨʘʟʘ [12]. 

2. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʦ ʦʪʨʘʞʘʝʤʳʝ ʛʣʦʙʘʣʴʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ. ɼʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʢʣʶʯʝʚʳʤ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʥʝ ʩʥʠʞʘʝʪ NDVI (ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʷʚʣʝʥʠʝ çʟʝʣʝʥʦʡ ʜʝʛʨʘʜʘʮʠʠè), ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʧʦʪʝʨʝ ʧʣʦʜʦʨʦʜʠʷ. 

ɼʣʷ ʧʘʩʪʙʠʱ ï ʢʘʯʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʩʤʝʥʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

(ʚʳʪʝʩʥʝʥʠʝ ʟʣʘʢʦʚ ʩʦʨʥʳʤʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʥʝʧʦʝʜʘʝʤʳʤʠ ʠ ʷʜʦʚʠʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ) 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ ʜʘʞʝ ʨʦʩʪʝ NDVI (çʟʝʣʝʥʳʝ ʧʫʩʪʳʥʠè, ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʩʪʝʧʠ). ɻʣʦʙʘʣʴʥʘʷ 

ʤʘʪʨʠʮʘ ʧʝʨʝʭʦʜʦʚ ʢʣʘʩʩʦʚ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ Trends.Earth, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʤʦʞʝʪ ʜʘʚʘʪʴ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʣʠ ʫʣʫʯʰʝʥʠʷ. 

3. çʀʩʪʦʨʠʯʝʩʢʠʡ ʰʣʝʡʬè ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʄʘʩʰʪʘʙʥʳʝ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ 

1960-1980-ʭ ʛʛ., ʨʘʩʧʘʰʢʘ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʢʨʠʟʠʩ (ʤʘʩʩʦʚʦʝ 

ʟʘʙʨʘʩʳʚʘʥʠʝ ʧʘʰʝʥ ʚ 1990-ʭ ʠ ʯʘʩʪʠʯʥʳʡ ʚʦʟʚʨʘʪ ʚ ʦʙʦʨʦʪ ʚ 2000-ʭ) ʩʦʟʜʘʣʠ ʩʣʦʞʥʫʶ 

ʤʦʟʘʠʢʫ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ. ʆʮʝʥʢʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ Trends.Earth 

ʧʦ ʧʨʠʥʮʠʧʫ ʩʨʘʚʥʝʥʠʷ çʜʚʫʭ ʩʥʠʤʢʦʚè ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʨʘʩʪʘʥʠʝ 

ʟʘʣʝʞʝʡ ʨʘʟʥʦʪʨʘʚʴʝʤ ʢʘʢ çʫʣʫʯʰʝʥʠʝè, ʪʦʛʜʘ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʵʪʦ 

ʧʦʪʝʨʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʧʘʰʥʠ [13]. 

4. ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʪʨʘʩʣʝʚʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ (ʟʝʤʝʣʴʥʳʡ 

ʢʘʜʘʩʪʨ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʠ ʜʨ.) ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʘʩʰʪʘʙʳ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʠʥʜʠʢʘʪʦʨʘ ʎʋʈ 15.3.1 ʠ ʪʨʝʙʫʝʪ ʪʨʫʜʦʝʤʢʦʡ ʨʫʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ɺ ʨʷʜʝ ʩʪʨʘʥ (ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ) ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʥʷʪʳ ʰʘʛʠ ʧʦ 

ʩʦʟʜʘʥʠʶ ʝʜʠʥʳʭ ɻʀʉ-ʧʣʘʪʬʦʨʤ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʮʝʧʮʠʠ 

ʅɹɼɿ ʜʣʷ ʦʮʝʥʢʠ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ (ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ) ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʅɹɼɿ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ 

ʘʨʠʜʥʳʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ɽʚʨʘʟʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʜʣʷ ʮʝʣʝʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʎʋʈ 15.3.1, ʪʘʢ ʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʠ ʅɹɼɿ çʠʟʙʝʛʘʪʴ ï ʩʦʢʨʘʱʘʪʴ ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴè [14]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ʊʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ (17 ʦʙʣʘʩʪʝʡ), ʂʳʨʛʳʟʩʪʘʥʘ (7 ʦʙʣʘʩʪʝʡ), ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (9 ʦʙʣʘʩʪʝʡ), ʊʘʜʞʠʢʠʩʪʘʥʘ (3 ʦʙʣʘʩʪʠ ʠ ʨʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ), 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ (5 ʚʝʣʘʷʪʦʚ) ʠ ʋʟʙʝʢʠʩʪʘʥʘ (12 ʦʙʣʘʩʪʝʡ, 1 ʘʚʪʦʥʦʤʥʘʷ ʨʝʩʧʫʙʣʠʢʘ) ʙʳʣʠ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ: 

ʆʨʦʰʘʝʤʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ. ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʦʮʝʩʩʳ: ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, 

ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʫʧʣʦʪʥʝʥʠʝ, ʦʩʦʣʦʥʮʝʚʘʥʠʝ, ʫʭʫʜʰʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʘʩʪʙʠʱʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʘʚʥʠʥʥʳʭ (ʧʫʩʪʳʥʠ, ʧʦʣʫʧʫʩʪʳʥʠ ʠ ʩʪʝʧʠ) ʠ ʛʦʨʥʳʭ (ʊʷʥʴ-

ʐʘʥʴ, ʇʘʤʠʨʦ-ɸʣʘʡ) ʪʝʨʨʠʪʦʨʠʡ. ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʦʮʝʩʩʳ: ʧʘʩʪʙʠʱʥʘʷ ʜʠʛʨʝʩʩʠʷ, ʚʦʜʥʘʷ ʠ 

ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ, ʧʦʜʚʠʞʥʳʝ ʧʝʩʢʠ, ʩʤʝʥʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʢʦʧʣʝʥʠʝ ʥʝʧʦʝʜʘʝʤʦʡ 

ʙʠʦʤʘʩʩʳ. 

ʇʦʩʪʘʛʨʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʠ ʣʝʩʘ. ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʦʮʝʩʩʳ: ʟʘʨʘʩʪʘʥʠʝ ʟʘʣʝʞʝʡ, 

ʜʝʛʨʘʜʘʮʠʷ ʣʝʩʦʧʦʣʦʩ, ʫʩʳʭʘʥʠʝ ʪʫʛʘʝʚ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. ɺ ʨʘʟʥʳʭ çʢʝʡʩʘʭè ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ 

ʜʘʥʥʳʭ: 

ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ: ʤʥʦʛʦʣʝʪʥʠʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ MODIS (MOD13Q1 

(https://modis.gsfc.nasa.gov/)) 2001-2024 ʛʛ., ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 250 ʤ, 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ 16 ʜʥʝʡ) ʜʣʷ ʨʘʩʯʝʪʘ NDVI ʠ ʪʨʝʥʜʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; Landsat-5/8 (30 ʤ) ʠ 

Sentinel-2 (10 ʤ) ʜʣʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʩʦʣʝʥʠʷ; 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 63 

Sentinel-1 (ʨʘʜʘʨʥʳʝ ʜʘʥʥʳʝ, ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴ) ʜʣʷ ʦʮʝʥʢʠ 

ʟʘʢʨʝʧʣʝʥʥʦʩʪʠ ʧʝʩʢʦʚ [15-19]; ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ESA CCI Land Cover (300 ʤ) [20] ʠ 

SoilGrids (250 ʤ) [21] ʜʣʷ ʨʝʬʝʨʝʥʩʥʳʭ ʨʘʩʯʝʪʦʚ ʚ Trends.Earth. 

ʅʘʟʝʤʥʳʝ ʠ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ: ʦʮʠʬʨʦʚʘʥʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʦʯʚʝʥʥʳʝ ʠ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʢʘʨʪʳ (ʤʘʩʰʪʘʙ 1 : 25 000 ï 1 : 200 000) ʠʟ ʬʦʥʜʦʚ ɻʀʇʈʆɿʝʤ (ʂʘʟʘʭʩʪʘʥ) 

((https://giprozem.kz/)), çʋʟʛʠʧʨʦʟʝʤè (https://uzdavyerloyiha.uz/ru/) ʠ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ (ʜʣʷ 

ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʘʩʦʣʝʥʠʷ); ʜʘʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʫʤʫʩʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ; ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ (782 ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʧʦ ʤʝʪʦʜʠʢʝ [19]; 135 ʧʣʦʱʘʜʦʢ ʚ ʂʘʣʤʳʢʠʠ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʥʝʡʨʦʩʝʪʝʡ [22]). 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʟʥʘʥʠʷ ʠ ʜʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚ: ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʦʚ ʠ ʧʦʣʝʚʳʭ ʩʝʤʠʥʘʨʦʚ ʩ 

ʧʘʩʪʙʠʱʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠ ʂʘʟʘʭʩʪʘʥʝ, ʛʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɻʨʫʧʧʘ çʢʝʡʩʦʚè 1. ʉʠʩʪʝʤʥʳʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʛʣʦʙʘʣʴʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʕʪʘ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʙʝʜʠʪʝʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤʥʳʭ ʚʳʟʦʚʦʚ 

çʩʪʘʥʜʘʨʪʥʦʡè ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʅɹɼɿ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʦʪ ʚʳʙʦʨʘ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʅʘ ʧʨʠʤʝʨʝ ʨʷʜʘ 

ʨʝʛʠʦʥʦʚ [13, 19, 23] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʤʝʱʝʥʠʝ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ 

ʛʣʦʙʘʣʴʥʦʛʦ (2001-2015 ʛʛ.) ʥʘ ʨʘʩʰʠʨʝʥʥʳʡ ʧʝʨʠʦʜ 2001-2020 ʛʛ. ʧʨʠʚʦʜʠʪ ʢ ʢʨʠʪʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʜʣʷ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ: ʜʣʷ 

ʂʳʨʛʳʟʩʪʘʥʘ ʜʦʣʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ (ʧʦʢʘʟʘʪʝʣʴ ʎʋʈ 15.3.1) ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 44 %, ʘ 

ʠʥʜʝʢʩ ʅɹɼɿ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʫʣʫʯʰʝʥʥʳʭ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ) ʠʟʤʝʥʠʣʩʷ 

ʥʘ 70 %. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 37 % ʠ 62 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʚʳʙʦʨʘ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʅɹɼɿ 

(ʂʳʨʛʳʟʩʪʘʥ ʠ ʊʘʜʞʠʢʠʩʪʘʥ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʇʦʢʘʟʘʪʝʣʴ ʂʳʨʛʳʟʩʪʘʥ: 

2001-2015 

ʂʳʨʛʳʟʩʪʘʥ: 

2001-2020 

ʊʘʜʞʠʢʠʩʪʘʥ: 

2001-2015 

ʊʘʜʞʠʢʠʩʪʘʥ: 

2001-2020 

ɼʦʣʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴ (D, %) 

30,2 17,0 34,1 21,3 

ɼʦʣʷ ʫʣʫʯʰʝʥʥʳʭ 

ʟʝʤʝʣʴ (I, %) 

3,1 8,9 2,4 7,2 

ʀʥʜʝʢʩ ʅɹɼɿ (I ï D, %) -27,1 -8,1 -31,7 -14,1 

 

ɺ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʘʟʦʚʦʡ ʣʠʥʠʠ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʢʘʢ ʤʝʜʠʘʥʘ ʜʣʷ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ, ʠ ʘʥʘʣʠʟʝ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʧʦ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʷʪʠʣʝʪʥʠʤ ʧʝʨʠʦʜʘʤ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʫʣʫʯʰʝʥʠʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʤʘʩʢʠʨʦʚʘʣʠ [13].  

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʙʘʟʦʚʳʡ ʧʝʨʠʦʜ 

ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʘ (ʛʜʝ ʟʘʩʫʰʣʠʚʳʝ ʠ ʚʣʘʞʥʳʝ ʬʘʟʳ 

ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʧʦ 5-8 ʣʝʪ) ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʜʝʞʥʦʡ çʪʦʯʢʦʡ ʦʪʩʯʝʪʘè. ɹʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʜʝʣʷʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʪʨʝʥʜʳ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ çʰʫʤʘè. 

ʅʝʘʜʝʢʚʘʪʥʦʩʪʴ ʛʣʦʙʘʣʴʥʳʭ ʤʘʪʨʠʮ ʧʝʨʝʭʦʜʦʚ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʪʘʥʜʘʨʪʥʘʷ 

ʤʘʪʨʠʮʘ ʧʝʨʝʭʦʜʦʚ Trends.Earth, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʩʨʝʜʥʝʤʠʨʦʚʳʭ ʫʩʣʦʚʠʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʥʝʚʝʨʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʢʣʶʯʝʚʳʝ ʜʣʷ ʨʝʛʠʦʥʘ ʧʝʨʝʭʦʜʳ (ʪʘʙʣ. 2). ʅʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʢʣʘʩʩʦʚ 

ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ çʦʨʦʰʘʝʤʘʷ ʧʘʰʥʷ Ÿ ʟʘʣʝʞʴè ʚ ʥʠʟʦʚʴʷʭ ɸʤʫʜʘʨʴʠ (ʋʟʙʝʢʠʩʪʘʥ, 

ʊʫʨʢʤʝʥʠʩʪʘʥ) ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʦʙʨʘʪʠʤʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʠ ʧʨʷʤʦʡ ʧʦʪʝʨʝʡ 

ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ. ɻʣʦʙʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʦʮʝʥʠʚʘʝʪ ʵʪʦʪ ʧʝʨʝʭʦʜ ʢʘʢ ʥʝʡʪʨʘʣʴʥʳʡ ʠʣʠ ʜʘʞʝ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʟʘʨʘʩʪʘʥʠʝ ʪʨʘʚʦʡ). ɸʥʘʣʦʛʠʯʥʦ, ʧʝʨʝʭʦʜ çʩʘʢʩʘʫʣʴʥʠʢ (ʣʝʩ) Ÿ ʵʬʝʤʝʨʦʚʘʷ 

ʧʫʩʪʳʥʷè ʥʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʢʣʠʯʝʩʢʦʡ ʬʣʫʢʪʫʘʮʠʝʡ (ʚ 

ʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ), ʪʘʢ ʠ ʥʝʦʙʨʘʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʝʡ (ʧʨʠ ʨʫʙʢʘʭ ʠ 

ʧʝʨʝʚʳʧʘʩʝ), ʥʦ ʛʣʦʙʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʥʝ ʜʝʣʘʝʪ ʨʘʟʣʠʯʠʡ.  

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʠʤʝʨʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʝʨʝʭʦʜʦʚ 

ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ (ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʩʝʤʠʥʘʨʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʋʟʙʝʢʠʩʪʘʥʝ ʠ 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʊʠʧ ʧʝʨʝʭʦʜʘ (ʆʪŸɺ) ʆʮʝʥʢʘ ʚ 
ʛʣʦʙʘʣʴʥʦʡ 
ʤʘʪʨʠʮʝ 

Trends.Earth 

ʈʝʛʠʦʥʘʣʴʥʦ-
ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ 
ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʂʨʠʪʝʨʠʡ ʘʜʘʧʪʘʮʠʠ 

ʆʨʦʰʘʝʤʘʷ ʧʘʰʥʷ Ÿ 
ɿʘʣʝʞʴ ʩ ʩʦʨʥʳʤ 
ʪʨʘʚʦʩʪʦʝʤ 

ʅʝʡʪʨʘʣʴʥʘʷ / 
ʇʦʣʦʞʠʪʝʣʴʥʘʷ 
(ʫʚʝʣʠʯʝʥʠʝ ʪʨʘʚ) 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ (ʧʦʪʝʨʷ 
ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʘʰʥʠ, 
ʯʘʩʪʦ ʥʝʦʙʨʘʪʠʤʘʷ) 

ʇʦʜʪʚʝʨʞʜʝʥʥʦʝ 
ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ 
ʣʠʙʦ ʜʝʛʨʘʜʘʮʠʷ 
ʜʨʝʥʘʞʘ 

ʉʘʢʩʘʫʣʴʥʠʢ (ʣʝʩ) Ÿ 
ʕʬʝʤʝʨʦʚʘʷ ʧʫʩʪʳʥʷ 
(ʪʨʘʚʳ) 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ 
(ʦʙʝʟʣʝʩʝʥʠʝ) 

ʅʝʦʧʨʝʜʝʣʝʥʥʘʷ, ʪʨʝʙʫʝʪ 
ʚʝʨʠʬʠʢʘʮʠʠ 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʟʘʩʫʭʠ 
ʚ ʮʠʢʣʝ 5-10 ʣʝʪ Ÿ 
ʥʝʡʪʨʘʣʴʥʦ; ʝʩʣʠ 
ʨʫʙʢʠ + ʩʢʦʪ Ÿ 
ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʎʝʣʠʥʥʘʷ 
ʧʫʩʪʳʥʷ/ʩʪʝʧʴ Ÿ 
ɹʦʛʘʨʥʘʷ ʧʘʰʥʷ 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ 
(ʚʦʚʣʝʯʝʥʠʝ ʚ 
ʦʙʦʨʦʪ) 

ɺʳʩʦʢʦʨʠʩʢʦʚʘʷ (ʤʦʞʝʪ 
ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ) 

ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʵʨʦʟʠʠ (RUSLE > 10 

ʪ/ʛʘ/ʛʦʜ Ÿ 
ʦʪʨʠʮʘʪʝʣʴʥʘʷ) 

ʇʘʩʪʙʠʱʝ ʨʘʟʥʦʪʨʘʚʥʦ-
ʟʣʘʢʦʚʦʝ Ÿ ʇʘʩʪʙʠʱʝ 
ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʦʝ 

ʅʝʡʪʨʘʣʴʥʘʷ 
(ʢʣʘʩʩ ʥʝ 
ʠʟʤʝʥʠʣʩʷ) 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ (ʩʥʠʞʝʥʠʝ 
ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ, 
ʟʘʢʫʩʪʘʨʠʚʘʥʠʝ) 

ʅʘʟʝʤʥʘʷ 
ʚʝʨʠʬʠʢʘʮʠʷ: ʜʦʣʷ 
ʟʣʘʢʦʚ < 20 % 

 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʣʤʳʢʠʷ (ʏʝʨʥʦʟʝʤʝʣʴʩʢʠʡ ʨʘʡʦʥ) ʧʨʠʤʝʥʝʥʠʝ ʢʘʣʠʙʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ ʧʝʨʝʭʦʜʦʚ ʩ 12 ʢʣʘʩʩʘʤʠ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ (ʚʢʣʶʯʘʷ çʩʣʘʙʦʟʘʨʦʩʰʠʝ ʧʝʩʢʠè, 

çʩʦʣʦʥʯʘʢʠ ʢʦʨʢʦʚʳʝè) ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʳʭ 7 ʢʣʘʩʩʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ 

çʫʤʝʨʝʥʥʦ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʧʘʩʪʙʠʱʘ Ÿ ʩʠʣʴʥʦʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝè ʩʦʩʪʘʚʣʷʝʪ 12,4 % 

ʧʣʦʱʘʜʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʘʪʨʠʮʝ ʵʪʦʪ ʧʨʦʮʝʩʩ çʤʘʩʢʠʨʦʚʘʣʩʷè ʧʦʜ 

ʩʪʘʙʠʣʴʥʦʩʪʴ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʤ ɿʘʚʦʣʞʴʝ [16]. 

ʌʝʥʦʤʝʥ çʟʝʣʝʥʦʡ ʜʝʛʨʘʜʘʮʠʠè ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ NDVI. ʅʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ, ʥʘ ʧʘʩʪʙʠʱʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʟʘʣʝʞʥʳʭ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ ʩʪʝʧʥʦʛʦ ɿʘʚʦʣʞʴʷ ʚ 

ʈʦʩʩʠʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ NDVI ʦʩʪʘʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʠʣʠ ʜʘʞʝ 

ʨʦʩʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʟʘʩʦʣʝʥʠʝ (ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ), ʩʤʝʥʫ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʝʧʦʝʜʘʝʤʳʭ ʠ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ (ʚʦ ʚʪʦʨʦʤ) ʠʣʠ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʟʝʤʝʣʴ (ʚ ʪʨʝʪʴʝʤ).  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ ʧʘʩʪʙʠʱʘ, ʢʦʪʦʨʳʝ ʤʝʩʪʥʳʝ ʧʘʩʪʫʭʠ 

ʦʜʥʦʟʥʘʯʥʦ ʦʪʥʦʩʠʣʠ ʢ çʧʣʦʭʠʤè (ʟʘʨʦʩʰʠʝ Artemisia ʠ Carex), ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ 

(NDVI = 0,45-0,60) ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠʩʴ ʢʘʢ çʫʤʝʨʝʥʥʳʝè ʠʣʠ çʭʦʨʦʰʠʝè. ʊʦʣʴʢʦ ʠʥʪʝʛʨʘʮʠʷ 

ʧʦʣʝʚʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ (ʜʦʣʷ ʩʲʝʜʦʙʥʳʭ ʚʠʜʦʚ ʫʧʘʣʘ ʜʦ 15-30 %) ʧʦʟʚʦʣʠʣʘ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʮʝʥʢʫ. ʕʪʦʪ ʬʝʥʦʤʝʥ, ʥʘʟʚʘʥʥʳʡ çʟʝʣʝʥʦʡ ʧʫʩʪʳʥʝʡè, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʯʠʩʪʦ ʩʧʫʪʥʠʢʦʚʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʪʙʠʱ ʚ ʨʝʛʠʦʥʝ. 

ɻʨʫʧʧʘ ʢʝʡʩʦʚ 2. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʛʣʦʙʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʕʪʘ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʦʩʦʙʘʭ ʠʭ ɻʀʉ-ʦʙʨʘʙʦʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʚʘʞʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʛʣʦʙʘʣʴʥʦʡ çʩʪʘʥʜʘʨʪʥʦʡè 

ʤʝʪʦʜʦʣʦʛʠʝʡ ʦʮʝʥʢʠ ʅɹɼɿ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʙʘʟʦʚʘʷ ʣʠʥʠʷ ʠ ʤʝʪʦʜ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. 
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ʇʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʤʝʥʫ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘʟʦʚʦʡ 

ʣʠʥʠʝʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʜʦʩʪʫʧʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ (2001-2025 ʛʛ.+). ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ï 16-ʜʥʝʚʥʳʝ ʠʣʠ ʤʝʩʷʯʥʳʝ 

ʢʦʤʧʦʟʠʪʳ NDVI (MODIS, 250 ʤ). ɼʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʤʝʞʛʦʜʦʚʳʭ ʬʣʫʢʪʫʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʷʪʠʣʝʪʥʝʝ ʩʢʦʣʴʟʷʱʝʝ ʦʢʥʦ ʩ ʰʘʛʦʤ 2 ʛʦʜʘ (ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʠʥʪʝʨʚʘʣʳ: 2001-2005, 2003-

2007, 2005-2009, é, 2021-2025). ɼʣʷ ʢʘʞʜʦʛʦ ʦʢʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʅɹɼɿ. ʄʝʜʠʘʥʘ ʠʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʥʳʭ ʩʛʣʘʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ çʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʥʦʨʤʫè ð ʜʠʥʘʤʠʯʝʩʢʫʶ ʙʘʟʦʚʫʶ ʣʠʥʠʶ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʠʢʩʝʣʷ. ʉʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʚ ʢʘʞʜʦʤ ʦʪʯʝʪʥʦʤ ʧʷʪʠʣʝʪʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʯʝʨʝʟ 

ʛʣʦʙʘʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ: ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʎʋʈ 15.3.1 

(ʫʣʫʯʰʝʥʠʝ, ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʭʫʜʰʝʥʠʝ) ʠ ʜʠʥʘʤʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ 

(ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʫʛʨʦʟʳ ʨʠʩʢʘ, ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʜ ʫʛʨʦʟʦʡ ʨʠʩʢʘ, ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ), 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʯʝʨʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʚ %) ʟʥʘʯʝʥʠʷ NDVI ʜʣʷ ʵʪʦʛʦ ʦʢʥʘ ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʩʣʫʞʘʪ ʩʝʨʠʠ ʢʘʨʪʦʛʨʘʤʤ ʫʣʫʯʰʝʥʠʷ-ʫʭʫʜʰʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʨʠʤʝʨ ʜʣʷ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 1) ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 2 ï ʧʨʠʤʝʨ ʜʣʷ ɻʦʨʦʜʦʚʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʣʤʳʢʠʷ, ʨʠʩ. 3 ï ʧʨʠʤʝʨ ʜʣʷ ɼʘʨʛʘʥʘʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʙʘʧʩʢʦʡ ʦʙʣʘʩʪʠ ʊʫʨʢʤʝʥʠʩʪʘʥʘ). 

 

2001-2005 2003-2007 

  
2006-2010 2009-2013 

  
2012-2016 2015-2019 
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2018-2022  

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʪʨʝʥʜʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ 

[13] (ʠʩʭʦʜʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʢʘʨʪʦʩʭʝʤ: 250 ʤ ʚ ʧʠʢʩʝʣʝ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Trends.Earth, QGIS, ʚʢʣʶʯʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ [3]) 

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʅɹɼɿ (ʧʦ ʎʋʈ 15.3.1) ʜʣʷ ɻʦʨʦʜʦʚʠʢʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  
 

 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʀʥʜʝʢʩʘ ʅɹɼɿ ʜʣʷ ɼʘʨʛʘʥʘʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʊʫʨʢʤʝʥʠʩʪʘʥʘ 

(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  
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ɸʥʘʣʠʟ ʪʨʝʥʜʦʚ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. 

ʇʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠʣʠ 

ʚʳʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʛʣʘʞʝʥʥʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʨʷʜʫ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʨʘʚʥʝʥʠʝ 

ʪʨʝʥʜʘ ʠʤʝʝʪ ʚʠʜ: Y = a + bĿX, ʛʜʝ Y ï ʜʦʣʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ D; %, X ï ʚʨʝʤʷ (ʛʦʜ); 

b ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ (ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ, %/ʛʦʜ); a ï ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 

ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ. 

ʇʨʠʤʝʨ ʜʣʷ ʀʢʠ-ɹʫʨʫʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ (ʨʠʩ. 4): ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʨʷʜʘ ʜʦʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ (2001-2022 ʛʛ.) ʫʩʪʘʥʦʚʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ b(D) = +0,047 

%/ʛʦʜ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʧʦʣʥʝʥ ʧʨʦʛʥʦʟ: ʢ 2032 ʛʦʜʫ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʨʝʥʜʘ 

ʧʣʦʱʘʜʴ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚʦʟʨʘʩʪʝʪ ʥʘ 2990 ʛʘ (ʩ ʫʯʝʪʦʤ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ï 

ʦʪ 1800 ʜʦ 4100 ʛʘ). ɼʣʷ ʪʦʛʦ ʞʝ ʨʘʡʦʥʘ ʨʘʩʩʯʠʪʘʥ rb(I) ʜʣʷ ʜʦʣʠ ʫʣʫʯʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ b(LDN) 

ʜʣʷ ʠʥʜʝʢʩʘ ʅɹɼɿ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʛʥʦʟ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ (ʀʢʠ-ɹʫʨʫʣʴʩʢʠʡ ʨʘʡʦʥ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ), ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʇʨʠʤʝʨ ʜʣʷ ɼʘʰʦʛʫʟʩʢʦʛʦ ʠ ʃʝʙʘʧʩʢʦʛʦ ʚʝʣʘʷʪʦʚ ʊʫʨʢʤʝʥʠʩʪʘʥʘ: ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʨʷʜʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʨʘʧʘ. ʉʦʚʤʝʩʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ b(D) ʠ b(I) ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʪʨʠ ʪʠʧʘ ʩʮʝʥʘʨʠʝʚ. ɼʣʷ ʵʪʨʘʧʘ ɼʘʥʝʚ (ʃʝʙʘʧ) 

b(D) = +0,015 %/ʛʦʜ ʧʨʠ ʥʠʟʢʦʤ ʠʩʭʦʜʥʦʤ a(D) = 4,8 % ï ʩʮʝʥʘʨʠʡ çʢʨʠʟʠʩʥʦʝ ʥʘʩʪʫʧʣʝʥʠʝè. 

ɼʣʷ ʵʪʨʘʧʘ ʊʫʨʢʤʝʥʙʘʰʠ (ɼʘʰʦʛʫʟ) b(I) = -0,006 %/ʛʦʜ ʧʨʠ ʚʳʩʦʢʦʤ a(D) ï ʩʮʝʥʘʨʠʡ 

çʠʩʪʦʱʝʥʠʝè. ɼʣʷ ʵʪʨʘʧʘ ʈʫʭʫʙʝʣʝʥʪ b(D) = +0,005 %/ʛʦʜ ʠ b(I) = -0,0064 %/ʛʦʜ ï 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ 

ʀʥʜʝʢʩʘ ʅɹɼɿ (I-LDN) ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a ʠ b ʜʣʷ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ  

(ʥʘ ʧʨʠʤʝʨʝ ʧʠʣʦʪʥʳʭ ʵʪʨʘʧʦʚ ʊʫʨʢʤʝʥʠʩʪʘʥʘ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʆʙʲʝʢʪ a (I-LDN), % b (I-LDN), 

Ĭ10ϖį %/ʛʦʜ 

ɼʠʘʛʥʦʟ ʇʨʠʦʨʠʪʝʪʥʘʷ 

ʩʪʨʘʪʝʛʠʷ 

ʕʪʨʘʧ 

ʊʫʨʢʤʝʥʙʘʰʠ 

ï5,2 (ʢʨʠʟʠʩʥʦʝ 

ʠʩʭʦʜʥʦʝ) 

ï11,2 ʍʨʦʥʠʯʝʩʢʦʝ ʠʩʪʦʱʝʥʠʝ ʥʘ 

ʬʦʥʝ ʢʨʠʟʠʩʘ 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʠ 

ʧʦʵʪʘʧʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʕʪʨʘʧ ɼʘʥʝʚ +4,8 (ʭʦʨʦʰʝʝ 

ʠʩʭʦʜʥʦʝ) 

ï18,1 ʆʩʪʨʦʝ ʥʘʩʪʫʧʣʝʥʠʝ 

ʜʝʛʨʘʜʘʮʠʠ 

ʂʨʠʟʠʩʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ 

ʕʪʨʘʧ 

ɼʘʨʛʘʥʘʪʘ 

+15,0 (ʦʪʣʠʯʥʦʝ 

ʠʩʭʦʜʥʦʝ) 

ï6,2 ʇʦʪʝʥʮʠʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ, 

ʥʦ ʤʝʜʣʝʥʥʦʝ ʠʩʪʦʱʝʥʠʝ 

ʇʨʝʚʝʥʪʠʚʥʦʝ 

ʫʢʨʝʧʣʝʥʠʝ 

ɻʇɿ ɻʘʧʣʘʥʢʳʨ ï18,0 (ʢʨʘʡʥʝ 

ʥʠʟʢʦʝ) 

ï4,0 (ʩʣʘʙʳʡ 

ʪʨʝʥʜ) 

ʍʨʫʧʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʘ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ 

ʂʦʥʩʝʨʚʘʮʠʷ ʠ 

ʟʘʱʠʪʘ 

˥ͦ͒· 
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ʇʨʠʤʝʨ ʜʣʷ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʨʠʩ. 5, ʍʘʪʣʦʥʩʢʘʷ ʠ ʉʦʛʜʠʡʩʢʘʷ ʦʙʣʘʩʪʠ): ʢ ʚʨʝʤʝʥʥʳʤ 

ʨʷʜʘʤ ʜʦʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʧʨʠʤʝʥʝʥ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʪʝʩʪ ʇʝʪʪʠʪʪʘ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʪʦʯʝʢ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʝʨʝʣʦʤʘ. ɼʣʷ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʨʷʜʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʢʦʣʦ 2010-2011 ʛʛ.: ʫʨʦʚʝʥʴ ʜʝʛʨʘʜʘʮʠʠ 

ʩʥʠʟʠʣʩʷ ʩ 20-27 % ʜʦ 6-13 %. ɼʣʷ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʨʝʣʦʤ ʦʧʨʝʜʝʣʝʥ ʦʢʦʣʦ 2012-2013 ʛʛ. 

 

 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʜʠʥʘʤʠʢʠ ʜʦʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʟʘ 2001-2020 ʛʛ.  

ʩ ʪʦʯʢʘʤʠ ʧʝʨʝʣʦʤʘ, ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  

 

ʏʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʟʝʤʝʣʴ. 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʠ çʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦè. ɼʣʷ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 5-ʣʝʪʥʠʭ ʠʥʪʝʨʚʘʣʦʚ 

(2001-2005 é 2018-2022) ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʠʥʪʝʨʚʘʣʦʚ), ʩ ʢʦʪʦʨʦʡ ʦʥ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʩʷ ʢʘʢ çʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡè, çʫʣʫʯʰʝʥʥʳʡè 

ʠʣʠ çʩʪʘʙʠʣʴʥʳʡè ʧʦ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʎʋʈ 15.3.1. çɻʦʨʷʯʠʝ ʪʦʯʢʠè (hotspots) 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʧʠʢʩʝʣʠ ʩ ʯʘʩʪʦʪʦʡ ʜʝʛʨʘʜʘʮʠʠ > 70 %, çʫʩʪʦʡʯʠʚʳʝ ʫʣʫʯʰʝʥʠʷè (bright spots) 

ï ʩ ʯʘʩʪʦʪʦʡ ʫʣʫʯʰʝʥʠʷ > 70 %, ʧʝʨʤʘʥʝʥʪʥʦ ʩʪʘʙʠʣʴʥʳʝ ï ʩ ʯʘʩʪʦʪʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ > 70 %. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʣʫʞʘʪ ʢʘʨʪʦʩʭʝʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʫʢʘʟʘʥʥʳʝ ʦʙʲʝʢʪʳ (ʨʠʩ. 6). 

ʅʘ ʠʭ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜʙʦʨ ʠ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʦʱʘʜʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʝʤʝʣʴ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʛʠʦʥʘʭ (ʛʦʨʷʯʠʝ ʪʦʯʢʠ) ʠʣʠ ʫʯʘʩʪʢʦʚ 

ʜʣʷ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʭʦʨʦʰʠʭ ʧʨʘʢʪʠʢè ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʘ ʥʝ ʨʘʩʧʳʣʷʪʴ ʠʭ 

ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ.  

ɸʥʘʣʠʟ ʢʘʨʪ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʪʨʝʥʜʦʚ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ çʛʦʨʷʯʠʭ ʪʦʯʝʢè ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (70-80 %, 80-90 %, 90-100 %) 

ʧʦʟʚʦʣʷʝʪ ʝʱʝ ʪʦʯʥʝʝ ʨʘʥʞʠʨʦʚʘʪʴ ʧʨʠʦʨʠʪʝʪʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʪʘʙʣ. 4). 

ʊʘʢ, ʫʯʘʩʪʢʠ ʩ ʯʘʩʪʦʪʦʡ ʜʝʛʨʘʜʘʮʠʠ 90-100 % ʩʦʩʪʘʚʠʣʠ 0,53 % ʧʣʦʱʘʜʠ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʚ ʂʘʣʤʳʢʠʠ, ʥʦ ʠʤʝʥʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʜʣʷ 

ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ. 
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ʈʠʩʫʥʦʢ 6 ï ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʩʦʩʪʦʷʥʠʡ ʫʣʫʯʰʝʥʠʷ-ʩʪʘʙʠʣʴʥʦʩʪʠ-ʫʭʫʜʰʝʥʠʷ 

ʟʝʤʝʣʴ ʩ ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʙʦʣʝʝ 70 % (ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ), ʠʩʭʦʜʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʢʘʨʪʦʩʭʝʤʳ: 250 ʤ ʚ ʧʠʢʩʝʣʝ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ 

Trends.Earth, QGIS, ʚʢʣʶʯʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ [3]) 

 

ʊʘʙʣʠʮʘ 4 ï ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʫʭʫʜʰʝʥʠʷ-ʫʣʫʯʰʝʥʠʷ ʟʝʤʝʣʴ  

(ʧʦ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʎʋʈ 15.3.1) ʚ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ 

(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

ʋʭʫʜʰʝʥʠʝ ʟʝʤʝʣʴ 

(ʜʦʣʷ ʧʣʦʱʘʜʠ, %) 
1,74 8,9 23,3 36,8 21,1 6,1 0,9 0,2 0,1 0,1 0,53 

ʇʣʦʱʘʜʴ, ʢʚ. ʢʤ 190,6 979,3 2553,5 4036,0 2317,9 677,3 105,0 25,4 11,0 4,5 57,9 

ʉʪʘʙʠʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (ʜʦʣʷ, %) 
12,8 0,0 0,1 0,7 4,1 11,9 22,6 26,9 15,2 5,1 0,4 

ʇʣʦʱʘʜʴ, ʢʚ. ʢʤ 1411,1 0,5 7,1 76,3 453,7 1312,3 2482,4 2943,7 1665,3 557,7 48,3 

ʋʣʫʯʰʝʥʠʝ ʟʝʤʝʣʴ 

(ʜʦʣʷ ʧʣʦʱʘʜʠ, %) 
46,6 32,2 8,57 1,1 0,8 2,7 3,5 2,5 1,2 0,5 0,1 

ʇʣʦʱʘʜʴ, ʢʚ. ʢʤ 5107,1 3538,8 939,0 129,2 92,8 295,91 383,5 273,45 138,5 53,2 6,8 

 

ɻʨʫʧʧʘ ʢʝʡʩʦʚ 3. ʇʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʜʘʥʥʳʭ. 

ʕʪʘ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʪʠʧʘʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ (ʟʘʤʝʥʷʶʱʠʭ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʢʩʠ ʥʘ ʙʦʣʝʝ ʪʦʯʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ) ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʦʙʲʷʩʥʷʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʜʝʛʨʘʜʘʮʠʠ). 

ʅʘʙʦʨʳ ʪʘʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʠ ʤʘʩʰʪʘʙʦʚ 

ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ, ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ, ʩʣʫʞʘʱʠʭ 

ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʧʨʝʜʣʦʞʝʥʳ: ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʦʯʚ (ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʣʦʜʦʨʦʜʠʷ) [12, 13, 16], 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ (ʮ ʢʦʨʤ. ʝʜ./ʛʘ ʧʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʢʘʨʪʘʤ) [12, 13, 19], ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ (ʮ/ʛʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ) [16]. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ï ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʤ), ʤʠʥʝʨʘʣʠʟʘʮʠʷ (ʛ/ʣ), ʜʦʣʷ ʵʨʦʟʠʦʥʥʦ-

ʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ (>2Á), ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʧʦʣʦʩ (ʧʦʛʝʢʪʘʨʥʦ) [12, 13]. 
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ɼʣʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʪʨʠ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʥʝ 

ʬʠʢʩʠʨʫʝʤʳʭ ʛʣʦʙʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʥʜʠʢʘʪʦʨ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ï ʜʦʣʷ ʩʢʣʦʥʦʚ 

ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 2Á (15,5 % ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ). ʀʥʜʠʢʘʪʦʨʳ ʘʛʨʦʠʩʪʦʱʝʥʠʷ ï ʜʠʥʘʤʠʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʧʦ ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʫʭʫʜʰʝʥʠʝ ʧʦ ʬʦʩʬʦʨʫ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ 13,7 % ʪʝʨʨʠʪʦʨʠʠ). ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʵʨʦʟʠʠ 

RUSLE (ʚ ʧʨʝʜʛʦʨʥʳʭ ʟʦʥʘʭ) ʠ ʠʥʜʝʢʩ ʢʦʛʝʨʝʥʪʥʦʩʪʠ Sentinel-1 ʜʣʷ ʦʮʝʥʢʠ ʧʦʜʚʠʞʥʦʩʪʠ 

ʧʝʩʢʦʚ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʚʘʞʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʠʥʘʤʠʢʝ ʟʘʧʘʩʦʚ ʧʦʯʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ ʫʛʣʝʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. ɼʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʛʦ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ NDSI, ʘ ʪʘʢʞʝ ʚʘʣʠʜʘʮʠʷ ʧʦ ʜʘʥʥʳʤ ʧʦʣʝʚʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ EC (dS/m). ɼʣʷ ʧʘʩʪʙʠʱ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

(%), ʜʦʣʷ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ (%) ʧʦ ʜʘʥʥʳʤ ɹʇʃɸ ʠ ʧʦʣʝʚʳʭ ʪʨʘʥʩʝʢʪ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩ 

ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ (ʬʘʢʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ/ʥʦʨʤʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ).  

ɼʣʷ ʮʝʣʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠʥʜʠʢʘʪʦʨʳ ï ʫʜʝʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʜʝʛʨʘʜʘʮʠʠ (ʪʳʩ. ʨʫʙ./ʛʘ) ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʣʦʞʝʥʠʡ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪʢʦʩʨʦʯʥʳʝ (5-6 ʣʝʪ) ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʛʦʨʠʟʦʥʪʳ (20-25 ʣʝʪ). 

ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʥʘʟʝʤʥʦʤ ʧʦʢʨʦʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ð ʢʘʨʪʳ ʢʘʯʝʩʪʚʘ ʧʦʯʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʝʛʠʦʥʘ ʩ 

ʫʯʝʪʦʤ ʟʘʩʦʣʝʥʠʷ, ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʘʞʥʳʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʧʣʦʱʘʜʴ ʜʝʛʨʘʜʘʮʠʠ ʥʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʯʚʘʭ (12 % ʪʝʨʨʠʪʦʨʠʠ) ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ 

ʫʣʫʯʰʝʥʠʷ ʥʘ ʪʘʢʠʭ ʞʝ ʧʦʯʚʘʭ (6 %) [24]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ 

(ʅɹɼɿ) ʜʣʷ ʘʨʠʜʥʳʭ ʠ ʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʉ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʦʙʥʦʚʣʝʥʥʳʡ, 

ʦʪʣʠʯʥʳʡ ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ, ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʅɹɼɿ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʥʝ ʦʪʤʝʥʷʝʪ ʦʙʱʠʭ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʦʜʥʘʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ ʩʫʙʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ. ʆʥ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʝʭ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʘʭ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʦʙʦʙʱʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʝʡʩʦʚ: (1) ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʥʦʡ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʢ ʘʥʘʣʠʟʫ ʪʨʝʥʜʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ; (2) ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʛʣʦʙʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʩ 

ʫʛʣʫʙʣʝʥʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ; (3) ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ 

(ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʥʘʟʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʟʥʘʥʠʷ); (4) ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʭʘʥʠʟʤʦʚ ʜʝʛʨʘʜʘʮʠʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʬʠʢʩʘʮʠʷ ʬʘʢʪʘ, ʜʣʷ ʚʳʙʦʨʘ 

ʘʜʝʢʚʘʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʩʝʤʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ (ʨʠʩ. 7). 

ʕʪʘʧ 1. ʇʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʪʘʧ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʩʝʡ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ. ʊʝʨʨʠʪʦʨʠʷ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ (ʢʣʘʩʩʳ ʟʝʤʝʣʴ), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʪʠʧʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʜʝʛʨʘʜʘʮʠʠ ʩʭʦʞʠ. 

ɿʦʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʢʨʠʪʝʨʠʝʚ: (ʘ) ʧʨʠʨʦʜʥʳʝ ï ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ, ʠʥʜʝʢʩ ʘʨʠʜʥʦʩʪʠ), ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ (ʪʠʧ ʧʦʯʚ, 

ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʨʦʜ), ʨʝʣʴʝʬ; (ʙ) ʘʥʪʨʦʧʦʛʝʥʥʳʝ ï ʜʦʤʠʥʠʨʫʶʱʠʡ ʪʠʧ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

(ʦʨʦʰʘʝʤʘʷ/ʙʦʛʘʨʥʘʷ ʧʘʰʥʷ, ʧʘʩʪʙʠʱʘ, ʣʝʩʘ), ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʬʦʨʤʳ 

ʟʝʤʣʝʚʣʘʜʝʥʠʷ, ʥʘʛʨʫʟʢʘ). 

ʈʝʟʫʣʴʪʘʪ: ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ (ʥʘʧʨʠʤʝʨ, çʧʝʩʯʘʥʳʝ ʧʫʩʪʳʥʠè, 

çʦʨʦʰʘʝʤʳʝ ʦʘʟʠʩʳè, çʩʨʝʜʥʝʛʦʨʥʳʝ ʣʫʛʘè). ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʦʠ 

ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ NDVI, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʤʘʪʨʠʮʳ ʧʝʨʝʭʦʜʦʚ ʢʣʘʩʩʦʚ ʟʝʤʝʣʴ ʠ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ.  
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ʈʠʩʫʥʦʢ 7 ï ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʅɹɼɿ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʕʪʘʧ 2. ɼʠʥʘʤʠʯʝʩʢʘʷ ʙʘʟʦʚʘʷ ʣʠʥʠʷ ʠ ʧʝʨʝʭʦʜ ʢ ʘʥʘʣʠʟʫ ʪʨʝʥʜʦʚ. 

ɺʤʝʩʪʦ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʦʚ (ʥʘʧʨʠʤʝʨ, çʙʘʟʦʚʳʡè 2001-2015 ʛʛ. ʠ 

çʦʪʯʝʪʥʳʡè 2016-2020 ʛʛ.) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʳʡ ʧʝʨʠʦʜ (2000-2025 ʛʛ.). ʇʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʝʪ: (ʘ) ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʛʣʘʞʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ (ʧʷʪʠʣʝʪʥʝʝ ʩʢʦʣʴʟʷʱʝʝ ʦʢʥʦ ʩ ʧʝʨʝʢʨʳʪʠʝʤ) ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʠʢʩʝʣʷ; (ʙ) ʨʘʩʯʝʪ çʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʥʦʨʤʳè ʢʘʢ ʩʨʝʜʥʝʛʦ (ʠʣʠ ʤʝʜʠʘʥʥʦʛʦ) ʟʥʘʯʝʥʠʷ 

ʩʛʣʘʞʝʥʥʦʛʦ ʨʷʜʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ; (ʚ) ʦʮʝʥʢʫ ʦʪʢʣʦʥʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʯʝʪʥʦʛʦ ʧʷʪʠʣʝʪʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʥʦʨʤʳ. 

ʂʣʶʯʝʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢʘʨʪʘ ʜʝʛʨʘʜʘʮʠʠ, ʩʢʦʣʴʢʦ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ (b), ʨʘʩʩʯʠʪʘʥʥʳʝ ʤʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʠ (Y = a + bĿX) ʜʣʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ (D), ʫʣʫʯʰʝʥʥʳʭ ʟʝʤʝʣʴ (I) ʠ ʀʥʜʝʢʩʘ ʅɹɼɿ (IïD). 

ʂʦʵʬʬʠʮʠʝʥʪ b (%/ʛʦʜ) ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ: ʧʦʣʦʞʠʪʝʣʴʥʳʡ b(D) ʦʟʥʘʯʘʝʪ 

ʨʘʩʰʠʨʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ b(D) ï ʝʝ ʩʦʢʨʘʱʝʥʠʝ. 

ʕʪʘʧ 3. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʪʦʨʦʚ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʥʝ ʪʦʣʴʢʦ ʪʨʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʩʫʙʠʥʜʠʢʘʪʦʨʦʚ, ʥʦ ʠ ʠʭ ʚʝʨʠʬʠʢʘʮʠʷ ʠ ʜʦʧʦʣʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʀʥʜʠʢʘʪʦʨʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

¶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ (ʟʘʤʝʥʷʶʪ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʢʩʠ ʠʥʜʠʢʘʪʦʨʳ): ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʠʣʠ 

ʣʝʩʦʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ ʧʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʢʘʨʪʘʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ 

ʩʪʘʪʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦ ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʦʙʩʣʝʜʦʚʘʥʠʡ; 
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¶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ): ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ʟʘʩʦʣʝʥʠʷ (SI, NDSI), 

ʛʣʫʙʠʥʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʜʦʣʷ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ, ʠʥʜʝʢʩ 

ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ, ʨʘʜʘʨʥʘʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʝʩʢʦʚ. 

ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʟʝʤʝʣʴ ʠ ʤʘʩʰʪʘʙʦʤ ʦʮʝʥʢʠ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ, ʩʫʙʥʘʮʠʦʥʘʣʴʥʳʡ, ʣʦʢʘʣʴʥʳʡ). ɼʣʷ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, 

ʧʘʩʪʙʠʱʥʳʡ ʢʦʤʠʪʝʪ) ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʧʨʦʩʪʳʝ ʧʦʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

(%), ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ (ʩʤ), ʜʦʣʷ ʩʲʝʜʦʙʥʳʭ ʚʠʜʦʚ, ʥʘʣʠʯʠʝ ʵʨʦʟʠʠ ʠ ʩʝʤʝʥʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ. 

ʕʪʘʧ 4. ʀʥʪʝʛʨʘʮʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʣʷʮʠʠ (çʚʟʚʝʰʝʥʥʘʷ ʦʮʝʥʢʘè). 

ɻʣʦʙʘʣʴʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʥʮʠʧ çʧʦʣʥʦʛʦ ʦʭʚʘʪʘè (ʠʣʠ çʦʜʥʦʛʦ ʧʨʦʪʠʚ 

ʚʩʝʭè = One-Out, All-Out), ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʩʪʦʢ ʩʯʠʪʘʝʪʩʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʤ, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʠʟ ʪʨʝʭ ʩʫʙʠʥʜʠʢʘʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʥʘʙʦʨʘ 

ʠʥʜʠʢʘʪʦʨʦʚ ʵʪʦʪ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ ʟʘʚʳʰʝʥʠʶ ʧʣʦʱʘʜʠ ʜʝʛʨʘʜʘʮʠʠ ʠʟ-ʟʘ 

ʫʯʝʪʘ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ: (ʘ) ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʚʩʝʤʠ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ (ʢʣʘʩʪʝʨʦʚ); (ʙ) ʥʘʟʥʘʯʝʥʠʝ 

çʚʝʜʫʱʝʛʦè ʠʥʜʠʢʘʪʦʨʘ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ (ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠ ʥʘʠʙʦʣʴʰʝʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ) ʠ çʧʦʜʪʚʝʨʞʜʘʶʱʠʭè ʠʥʜʠʢʘʪʦʨʦʚ; (ʚ) ʚʚʝʜʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ 

ʧʦʨʦʛʦʚ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, 20-30 % ʠʟʤʝʥʝʥʠʷ ʚʤʝʩʪʦ 

10% ʜʣʷ ʛʣʦʙʘʣʴʥʳʭ). ʋʯʘʩʪʢʠ, ʦʮʝʥʠʚʘʝʤʳʝ ʢʘʢ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʪʦʣʴʢʦ ʧʦ 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʠʥʜʠʢʘʪʦʨʘʤ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʝ ʢʘʢ çʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝè, ʘ ʢʘʢ çʟʦʥʳ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘè, ʪʨʝʙʫʶʱʠʝ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ. 

ʕʪʘʧ 5. ʋʛʣʫʙʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ: ʘʥʘʣʠʟ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʩʮʝʥʘʨʠʝʚ. 

ʕʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʜʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ. 

ʏʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʟʘ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʷʪʠʣʝʪʥʠʭ ʠʥʪʝʨʚʘʣʦʚ (2001-2005, 2003-2007, é, 2018-2022) ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʢ çʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡè, çʫʣʫʯʰʝʥʥʳʡè ʠʣʠ çʩʪʘʙʠʣʴʥʳʡè. ʇʦʨʦʛ 70 % 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʡ: çʛʦʨʷʯʠʝ ʪʦʯʢʠè (ʯʘʩʪʦʪʘ ʜʝʛʨʘʜʘʮʠʠ 

> 70 %), çʫʩʪʦʡʯʠʚʳʝ ʫʣʫʯʰʝʥʠʷè (>70 %), çʧʝʨʤʘʥʝʥʪʥʦ ʩʪʘʙʠʣʴʥʳʝ ʟʝʤʣʠè (> 70 %). 

ʆʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʬʣʫʢʪʫʘʮʠʡ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʤʝʭʘʥʠʟʤʦʚ ʜʝʛʨʘʜʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a 

(ʨʘʩʯʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ) ʠ b (ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ) ʚʳʜʝʣʷʝʪʩʷ ʩʝʤʴ ʪʠʧʦʚ 

ʩʮʝʥʘʨʠʝʚ: çʢʨʠʟʠʩʥʦʝ ʥʘʩʪʫʧʣʝʥʠʝè (a(D) ʥʠʟʢʠʡ, b(D) >> 0), çʭʨʦʥʠʯʝʩʢʦʝ ʠʩʪʦʱʝʥʠʝè 

(a(D) ʩʨʝʜʥʠʡ/ʚʳʩʦʢʠʡ, b(D) > 0 ʤʝʜʣʝʥʥʳʡ, b(I) < 0), çʩʠʩʪʝʤʥʳʡ ʢʦʣʣʘʧʩè (a(D) ʚʳʩʦʢʠʡ, 

b(D) > 0, a(I) ʥʠʟʢʠʡ, b(I) < 0), çʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩ ʚʳʩʦʢʦʛʦ ʩʪʘʨʪʘè (a(D) ʥʠʟʢʠʡ, b(D) < 0, 

a(I) ʚʳʩʦʢʠʡ, b(I) > 0), çʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩ ʥʠʟʢʦʛʦ ʩʪʘʨʪʘè (a(D) ʚʳʩʦʢʠʡ, b(D) < 0, a(I) ʥʠʟʢʠʡ, 

b(I) > 0), çʧʦʪʝʥʮʠʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʚʥʦʚʝʩʠʝè (b å 0, a ʥʠʟʢʠʡ), çʭʨʫʧʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʘ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝè (b å 0, a ʚʳʩʦʢʠʡ).  

ʕʪʘʧ 6. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ 

ʚ ʢʦʥʢʨʝʪʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʉʦʯʝʪʘʥʠʝ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʨʪʬʝʣʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ: 

¶ ʜʣʷ çʛʦʨʷʯʠʭ ʪʦʯʝʢè (ʭʨʦʥʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ) ʩʮʝʥʘʨʠʡ çʢʨʠʟʠʩʥʦʝ ʥʘʩʪʫʧʣʝʥʠʝè 

ʪʨʝʙʫʝʪ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ (Reverse) ï ʥʝʤʝʜʣʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʥʘʛʨʫʟʢʠ, 

ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; ʩʮʝʥʘʨʠʡ çʭʨʦʥʠʯʝʩʢʦʝ ʠʩʪʦʱʝʥʠʝè ï ʩʪʘʙʠʣʠʟʘʮʠʶ ʠ 

ʧʦʵʪʘʧʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ (Reduce + Reverse); ʩʮʝʥʘʨʠʡ çʩʠʩʪʝʤʥʳʡ ʢʦʣʣʘʧʩè ï 

ʢʦʤʧʣʝʢʩʥʫʶ ʜʦʣʛʦʩʨʦʯʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ; 

¶ ʜʣʷ çʫʩʪʦʡʯʠʚʳʭ ʫʣʫʯʰʝʥʠʡè ï ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢ; 

¶ ʜʣʷ ʧʝʨʤʘʥʝʥʪʥʦ ʩʪʘʙʠʣʴʥʳʭ ʟʝʤʝʣʴ ï ʧʨʝʚʝʥʪʠʚʥʫʶ ʟʘʱʠʪʫ (Avoid); 

¶ ʜʣʷ ʟʦʥ ʬʣʫʢʪʫʘʮʠʡ ï ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʫʩʠʣʝʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ. 
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ʕʪʘʧ 7. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʧʝʨʝʚʦʜʠʪ ʩʠʩʪʝʤʫ ʠʟ ʨʝʞʠʤʘ ʧʘʩʩʠʚʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʨʝʞʠʤ 

ʘʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ b ʩʪʨʦʷʪʩʷ ʩʮʝʥʘʨʥʳʝ ʧʨʦʛʥʦʟʳ: (ʘ) 

ʩʮʝʥʘʨʠʡ çʙʝʟʜʝʡʩʪʚʠʝè (BAU) ï ɻ ʢʩʪʨʘʧʦʣʷʮʠʷ ʪʝʢʫʱʠʭ ʪʨʝʥʜʦʚ; (ʙ) ʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʩʮʝʥʘʨʠʡ ï ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʨʝʥʜʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʘʨʠʜʠʟʘʮʠʠ; (ʚ) 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ 

(ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 20 %, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʨʝʥʘʞʘ). ʇʨʦʛʥʦʟʳ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʮʠʢʣʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʘʣʠʟʫʷ ʧʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʠʤʝʥʠʤ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ. 

ʅʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (Tier 1) ʠʩʧʦʣʴʟʫʶʪʩʷ MODIS-ʜʘʥʥʳʝ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 250 ʤ), ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʦʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ; ʮʝʣʴ ï ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʎʋʈ 15.3.1 ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʅʘ ʩʫʙʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (Tier 2) 

ʦʩʥʦʚʦʡ ʩʣʫʞʘʪ Landsat/Sentinel-2 (10-30 ʤ), ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʘʨʪʳ ʠ ʜʘʥʥʳʝ 

ʘʛʨʦʭʠʤʦʙʩʣʝʜʦʚʘʥʠʡ; ʮʝʣʴ ï ʨʝʛʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʦʚ. ʅʘ 

ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ (Tier 3) ʧʨʠʤʝʥʷʶʪʩʷ ɹʇʃɸ (0,5-2 ʤ), ʧʦʣʝʚʳʝ ʪʨʘʥʩʝʢʪʳ ʠ ʤʦʙʠʣʴʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʩ ʫʯʘʩʪʠʝʤ ʩʦʦʙʱʝʩʪʚ; ʮʝʣʴ ï ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʢʨʝʪʥʳʤ ʫʯʘʩʪʢʦʤ ʠ 

ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʦʤ. ɸʧʨʦʙʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʋʟʙʝʢʠʩʪʘʥʝ, ʂʳʨʛʳʟʩʪʘʥʝ, 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʠ ʈʦʩʩʠʠ ʧʦʜʪʚʝʨʜʠʣʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʘʨʠʜʥʳʭ ʠ ʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʅɹɼɿ 

ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʫʙʝʜʠʪʝʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʧʨʷʤʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʅɹɼɿ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ ʠʥʩʪʨʫʤʝʥʪʝ 

Trends.Earth, ʥʘ ʩʪʝʧʥʳʭ, ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʠ ʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʩʠʩʪʝʤʥʳʤ 

ʦʰʠʙʢʘʤ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʤʝʞʛʦʜʦʚʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ (çʟʝʣʝʥʘʷ ʜʝʛʨʘʜʘʮʠʷè, ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ 

ʧʘʩʪʙʠʱ) ʠ çʠʩʪʦʨʠʯʝʩʢʦʛʦ ʰʣʝʡʬʘè ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʭʦʜʳ 

ʜʘʶʪ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʮʝʥʢʘʭ ʜʦʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʦʪ 37 % ʜʦ 70 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʦʨʘ ʙʘʟʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʥʝʘʜʝʢʚʘʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʧʝʨʝʭʦʜʳ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʤʘʩʢʠʨʫʶʪ ʭʨʦʥʠʯʝʩʢʠʝ ʦʯʘʛʠ ʜʝʛʨʘʜʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʪʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʣʦʞʝʥ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʅɹɼɿ, ʢʦʪʦʨʳʡ ʥʝ ʦʪʤʝʥʷʝʪ ʛʣʦʙʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʦ 

ʘʜʘʧʪʠʨʫʝʪ ʠʭ ʢ ʨʝʘʣʠʷʤ ʘʨʠʜʥʳʭ ʠ ʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɽʚʨʘʟʠʠ. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʩʝʤʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ: ʦʪ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʜʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɽʛʦ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

π ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʟʦʥʘʣʴʥʳʝ ʧʦʨʦʛʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʤʘʪʨʠʮʳ ʧʝʨʝʭʦʜʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʟʝʤʝʣʴ; 

π ʜʠʥʘʤʠʯʝʩʢʘʷ ʙʘʟʦʚʘʷ ʣʠʥʠʷ ʠ ʘʥʘʣʠʟ ʪʨʝʥʜʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ 
(2000-2025 ʛʛ.) ʚʤʝʩʪʦ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʦʚ; 

π ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʯʝʨʝʟ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʷʪʠʣʝʪʥʠʭ 

ʠʥʪʝʨʚʘʣʦʚ) ʜʣʷ ʚʳʜʝʣʝʥʠʷ çʛʦʨʷʯʠʭ ʪʦʯʝʢè ʭʨʦʥʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ (ʯʘʩʪʦʪʘ >70 %), 

çʫʩʪʦʡʯʠʚʳʭ ʫʣʫʯʰʝʥʠʡè ʠ ʧʝʨʤʘʥʝʥʪʥʦ ʩʪʘʙʠʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

π ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʪʦʨʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ (ʥʘʧʨʠʤʝʨ, 
ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʦʯʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ʟʘʩʦʣʝʥʠʷ NDSI, ʨʘʜʘʨʥʘʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴ 

Sentinel-1 ʜʣʷ ʧʦʜʚʠʞʥʳʭ ʧʝʩʢʦʚ, ʠʥʜʝʢʩ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʣʝʚʘʷ ʤʝʪʦʜʠʢʘ PRAGA); 

π ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʩ ʟʘʤʝʥʦʡ ʧʨʠʥʮʠʧʘ çʦʜʥʦʛʦ ʧʨʦʪʠʚ ʚʩʝʭè 

ʥʘ ʚʟʚʝʰʝʥʥʫʶ ʦʮʝʥʢʫ ʩ ʚʝʜʫʱʠʤʠ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʥʝʦʧʨʘʚʜʘʥʥʦʛʦ ʟʘʚʳʰʝʥʠʷ ʧʣʦʱʘʜʠ ʜʝʛʨʘʜʘʮʠʠ; 

π ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʭʘʥʠʟʤʦʚ ʜʝʛʨʘʜʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
ὥ (ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ) ʠ ὦ (ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ) ʚ ʫʨʘʚʥʝʥʠʷʭ ʨʝʛʨʝʩʩʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ 
ʜʠʥʘʤʠʢʫ ʪʨʝʥʜʦʚ, ʠ ʚʳʜʝʣʷʶʱʘʷ ʩʝʤʴ ʪʠʧʦʚ ʩʮʝʥʘʨʠʝʚ (çʢʨʠʟʠʩʥʦʝ ʥʘʩʪʫʧʣʝʥʠʝè, 
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çʭʨʦʥʠʯʝʩʢʦʝ ʠʩʪʦʱʝʥʠʝè, çʩʠʩʪʝʤʥʳʡ ʢʦʣʣʘʧʩè ʠ ʜʨ.), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʩʚʦʝʡ 

ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʠ ʅɹɼɿ çʠʟʙʝʛʘʪʴ ï ʩʦʢʨʘʱʘʪʴ ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴè; 

π ʦʙʷʟʘʪʝʣʴʥʘʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (MODIS, Landsat, 

Sentinel-2, Sentinel-1), ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʘʛʨʦʭʠʤʠʷ, ʛʝʦʙʦʪʘʥʠʢʘ, ʧʨʦʬʠʣʠ ʟʘʩʦʣʝʥʠʷ), 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʘʨʪ (ɻʀʇʈʆɿʝʤ, çʋʟʛʠʧʨʦʟʝʤè) ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʥʘʥʠʡ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

(ʦʧʨʦʩʳ, ʩʝʤʠʥʘʨʳ ʩ ʧʘʩʪʙʠʱʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ). 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʥʦ ʠ ʧʝʨʝʡʪʠ ʦʪ ʧʘʩʩʠʚʥʦʡ ʬʠʢʩʘʮʠʠ ʜʝʛʨʘʜʘʮʠʠ ʢ ʘʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʨʝʚʝʥʪʠʚʥʳʭ, 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʥʘ ʶʛʝ ʈʦʩʩʠʠ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ ʂɹʆ ʆʆʅ 

çʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ï ʈʦʩʩʠʷè. ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʢʦʦʨʜʠʥʘʪʦʨʘʤ ʂɹʆ ʆʆʅ ʠ ʵʢʩʧʝʨʪʘʤ ʠʟ ʂʘʟʘʭʩʪʘʥʘ, ʂʳʨʛʳʟʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʘʤ ʇʈʆʆʅ-ɻʕʌ çʉʦʭʨʘʥʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʥʦʡ ʮʝʥʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʳʛʦʜè (ɸʨʘʣʴʩʢʠʡ ʧʨʦʝʢʪ, ʇʈʆʆʅ-

ʊʫʨʢʤʝʥʠʩʪʘʥ), çʉʦʭʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʟʝʨʘʤʠ, ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤʠ ʫʛʦʜʴʷʤʠ ʠ 

ʧʨʠʙʨʝʞʥʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ʢʘʢ ʦʩʥʦʚʘ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Orr B.J., Cowie A.L., Castillo Sanchez V.M., Chasek P., Crossman N.D., Erlewein A., 
Louwagie G., Maron M., Metternicht G.I., Minelli S., Tengberg A.E., Walter S., Welton S. Scientific 

conceptual framework for land degradation neutrality. Bonn: UNCCD, 2017. 136 p. 

2. Report of the Conference of the Parties on its twelfth session held in Ankara from 12 to 23 
October 2015. ICCD/COP(12)/20/Add.1. Decision 3/COP.12. Integration of the Sustainable 

Development Goals and targets into the implementation of the United Nations Convention to Combat 

Desertification and the Intergovernmental Working Group report on land degradation neutrality. 

Bonn: UNCCD, 2015. 80 p. 

3. UN. 2017. A/RES/71/313. Resolution adopted by the General Assembly on 6 July 2017. 

Work of the Statistical Commission pertaining to the 2030 Agenda for Sustainable Development. 

10 p. URL: https://ggim.un.org/documents/A_Res_71_313_r.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.04.2026). 

4. Sims N.C., Newnham G.J., England J.R., Guerschman J., Cox S.J.D., Roxburgh S.H., 
Viscarra Rossel R.A., Fritz S., Wheeler I. Good Practice Guidance. SDG Indicator 15.3.1, Proportion 

of Land That Is Degraded Over Total Land Area. Version 2.0. Bonn: United Nations Convention to 

Combat Desertification, 2021. 126 p. 

5. Trends.Earth. User Guide. Conservation International, 2026. URL: 

https://trends.earth/en/latest/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.05.2026). 

6. Land Degradation Neutrality Target Setting ï A Technical Guide. Bonn, Germany: Global 

Mechanism and UNCCD Secretariat. Bonn: UNCCD, 2016. 68 p. 

7. ʅʘʮʠʦʥʘʣʴʥʳʡ ʜʦʢʣʘʜ çɻʣʦʙʘʣʴʥʳʡ ʢʣʠʤʘʪ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʈʦʩʩʠʠ: 

ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ ʘʜʘʧʪʘʮʠʠ (ʩʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ)è / ʇʦʜ ʨʝʜ. ʈ.ʉ.-

ʍ. ʕʜʝʣʴʛʝʨʥʝʚʘ. ʊ. 2. ʄ.: ʆʆʆ çʀʟʜ-ʚʦ ʄɹɸè, 2019. 476 ʩ.  



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 75 

8. ʂʫʩʪ ɻ.ʉ., ʃʦʙʢʦʚʩʢʠʡ ɺ.ɸ., ɸʥʜʨʝʝʚʘ ʆ.ɺ., ʐʢʣʷʝʚʘ ɼ.ʉ. ɼʦʩʪʠʞʝʥʠʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 
ʙʘʣʘʥʩʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʘʜʘʧʪʘʮʠʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʢʣʠʤʘʪʘ ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ // ʀʟʚʝʩʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʉʝʨʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ. 2024. ʊ. 88. ˉ 3. ʉ. 449-466. 

9. Kust G., Andreeva O., Lobkovskiy V., Telnova N. Uncertainties and policy challenges in 

implementing Land Degradation Neutrality in Russia // Environmental Science & Policy. 2018. 

Vol. 89. P. 106-115. 

10. Kust G., Andreeva O., Shklyaeva D. Application of the concept of land degradation 
neutrality for remote monitoring of agricultural sustainability of irrigated areas in Uzbekistan // 

Sensors. 2023. Vol. 23. No. 14. P. 6419.  

11. Study on land degradation, climate change and migration nexus in Central Asia. Bonn: 

UNCCD, 2022. 42 p. 

12. ʇʨʦʝʢʪ ʇʈʆʆʅ-ɻʕʌ çʉʦʭʨʘʥʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʥʦʡ ʮʝʥʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʳʛʦʜè (ɸʨʘʣʴʩʢʠʡ ʧʨʦʝʢʪ). ɸʰʭʘʙʘʜ. ʇʈʆʆʅ-ʊʫʨʢʤʝʥʠʩʪʘʥ, 

2025.  

13. ʇʨʦʝʢʪ ʇʈʆʆʅ-ɻʕʌ çʉʦʭʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʟʝʨʘʤʠ, ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤʠ 

ʫʛʦʜʴʷʤʠ ʠ ʧʨʠʙʨʝʞʥʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ʢʘʢ ʦʩʥʦʚʘ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢ ʜʝʛʨʘʜʘʮʠʠ 

ʟʝʤʝʣʴ ʣʘʥʜʰʘʬʪʘ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʫʩʪʦʡʯʠʚʦʝ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝè (Aral wetlands). ʊʘʰʢʝʥʪ. ʇʈʆʆʅ-ʋʟʙʝʢʠʩʪʘʥ, 2025.  

14. Achieving Land Degradation Neutrality at the country level. Building blocks for LDN 

target setting. The Global Mechanism of the UNCCD. 2016. 28 p. 

URL: https://www.unccd.int/sites/default/files/documents/160915_ldn_rgb_small%20(1).pdf (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 29.04.2026). 

15. Abdimuminov B., Mamatkulov Z., Allanov K., Abdunazarav H., Umarova M., Choriev A. 

Monitoring and mapping of desertification process using geospatial data and GIS technologies in 

Mirzachul area // E3S Web of Conferences. 2024. Vol. 590. P. 03008. 

16. ʆʪʯʝʪ ʧʦ ʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ʈɸʅ çʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʥʘ ʩʫʙʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝè (ʨʝʝʩʪʨʦʚʳʡ ʥʦʤʝʨ 

730000ʌ.99.1.ɹɺ16ɸɸ01000). ʄʦʩʢʚʘ: ʀɻ ʈɸʅ, 2025. 131 ʩ. 

17. Li S., He S., Xu Z., Liu Y., von Bloh W. Desertification process and its effects on 
vegetation carbon sources and sinks vary under different aridity stress in Central Asia during 1990-

2020 // Catena. 2023. Vol. 221. P. 106767. 

18. ʐʠʥʢʘʨʝʥʢʦ ʉ.ʉ., ɹʘʨʪʘʣʝʚ ʉ.ɸ., ɹʠʘʨʩʣʘʥʦʚ ɸ.ɹ., ʇʦʣʪʘʨʠʥ ɺ.ʉ. ʄʝʪʦʜ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʣʦʱʘʜʝʡ ʦʪʢʨʳʪʳʭ ʧʝʩʢʦʚ ʠ ʜʝʬʣʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ // 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. 2025. ʊ. 22. ˉ 3. 

ʉ. 207-221. 

19. Sharpe N., Mwangi P., Isakov I., Onyango V. Application of the participatory rangeland 
and grassland assessment (PRAGA) methodology in Kyrgyzstan // Baseline analysis, remote sensing, 

field assessment and validation report. Rome: FAO, 2022. 84 p. 

20. ESA. 2017. European Space Agency. Climate Change Initiative Land Cover (ESA CCI-

LC) Product User Guide. URL: https://www.esa-landcover-cci.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.04.2026). 

21. Hengl T., Mendes de Jesus J., Heuvelink G.B.M., Ruiperez Gonzalez M., Kilibarda M., 

Blagotiĺ A., Shangguan W., Wright M.N., Geng X., Bauer-Marschallinger B. et al. SoilGrids250m: 

Global gridded soil information based on machine learning // PLoS ONE. 2017. Vol. 12. No. 2. 

P. e0169748. 

22. ʇʨʦʢʦʧʴʝʚʘ ʂ.ʆ., ʉʦʙʦʣʝʚ ʀ.ɺ. ʎʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ 
ʶʛʘ ʩʪʝʧʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ // 

ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 17. ʇʦʯʚʦʚʝʜʝʥʠʝ. 2024. ˉ 4. C. 170-183. DOI: 

10.55959/MSU0137-0944-17-2024-79-4-170-183. 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 76 

23. Eziz A., Kust G., Andreeva O., Podlesnov V., Ilniyaz O., Ahmed T., Du M., Song J., 
Kurban A., Azadi H. Unmasking Hidden Dynamics: A Temporal Frequency Analysis to Pinpoint 

Land Degradation Hotspots and Sustainable Land Use Bright-spots // Environmental Monitoring and 

Assessment. 2026. (in print). 

24. Khazieva E., Malek Ģ., Verburg P.H. A multi-data approach to evaluate progress towards 

land degradation neutrality in Central Asia // Ecological Indicators. 2023. Vol. 154. P. 110529. DOI: 

10.1016/j.ecolind.2023.110529. 

 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ: ɸʚʪʦʨʳ ʜʝʢʣʘʨʠʨʫʶʪ ʦʪʩʫʪʩʪʚʠʝ ʷʚʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʦʥʬʣʠʢʪʦʚ ʠʥʪʝʨʝʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʫʙʣʠʢʘʮʠʝʡ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ.  

 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.05.2026 

ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 15.09.2026 

 

 

ADAPTATION OF THE NEUTRAL LAND DEGRADATION NEUTRALITY 

METHODOLOGY FOR MONITORING DRYLANDS IN CENTRAL ASIA AND RUSSIA: 

SYNTHESIS OF REGIONAL CASES AND AN IMPROVED ASSESSMENT ALGORITHM 

*G. Kust, O. Andreeva, V. Lobkovskiy 

Institute of Geography of the Russian Academy of Sciences, Russia, Moscow 

e-mail: *kust@igras.ru 

 

The global methodology for assessing Land Degradation Neutrality (LDN) may have certain 

limitations when applied in arid regions of Central Asia and Russia due to high climatic variability, 

the inadequacy of global transition matrices, and the phenomenon of "green degradation" (an increase 

in NDVI during salinization or a change in plant species composition). Based on the generalization 

of 25 regional case studies, an improved algorithm has been proposed, which includes natural-

economic zoning, a dynamic baseline, trend analysis, identification of chronic degradation's 

"hotspots", and triangulation of remote sensing data with field measurements. The algorithm scales 

from the national to the local level. 

Key words: Land Degradation Neutrality (LDN), SDG 15.3.1, arid ecosystems, steppe 

landscapes, Central Asia, remote sensing, methodology adaptation, "hotspots" degradation, 

Trends.Earth. 
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ɹʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ, ʚ 1994 ʛ. ʙʳʣʘ ʧʨʠʥʷʪʘ çUnited Nations Convention to Combat 

Desertificationè. ʅʘ ʨʫʩʩʢʠʡ ʷʟʳʢ çdesertificationè ʧʝʨʝʚʝʣʠ ʢʘʢ çʦʧʫʩʪʳʥʠʚʘʥʠʝè, ʠ ʵʪʦʪ 

ʪʝʨʤʠʥ ʩʪʘʣ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʚʤʝʩʪʦ ʪʝʨʤʠʥʘ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè. ʉʠʥʦʥʠʤʘʤʠ ʩʣʦʚʘ 

çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè ʷʚʣʷʶʪʩʷ çʜʝʛʨʘʜʘʮʠʷè, çʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴè, çʠʩʪʦʱʝʥʠʝ ʧʦʯʚè, 

çʵʨʦʟʠʷ ʧʦʯʚè. ʀʤʝʥʥʦ ʦʥʠ ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. çʆʧʫʩʪʳʥʠʚʘʥʠʝè ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ. ʆʙʱʝʧʨʠʥʷʪʦʛʦ ʧʦʥʷʪʠʷ ʥʝʪ. ʏʘʱʝ ʚʩʝʛʦ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ. 

ʄʦʞʝʪ ʙʳʪʴ, ʩʪʦʠʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʪʘʢ ʢʘʢ ʙʦʣʝʝ ʚʘʞʥʘ ʙʦʨʴʙʘ ʩ ʜʝʛʨʘʜʘʮʠʝʡ?  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʜʝʟʝʨʪʠʬʠʢʘʮʠʷ, ʜʝʛʨʘʜʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʫʪʴ ʧʨʦʙʣʝʤʳ, ʚʘʞʥʦ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ. ʆʜʥʦʡ 

ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ çʦʧʫʩʪʳʥʠʚʘʥʠʝè. ʏʪʦ 

ʦʟʥʘʯʘʝʪ ʪʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè? ʇʦ ʩʫʪʠ ï ɻʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʫʩʪʳʥʠ, ʪʦ ʝʩʪʴ, ʝʩʣʠ 

ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʵʪʦ ʟʥʘʯʠʪ, ʧʣʦʱʘʜʴ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʣʦʱʘʜʴ ʧʫʩʪʳʥʥʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺ ʧʨʠʨʦʜʝ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺʳʚʦʜ ʩʜʝʣʘʥ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ 

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʪʝʧʥʦʡ ʠ ʧʫʩʪʳʥʥʦʡ ʟʦʥ ʚ ʈʦʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʝ, 

ʉʨʝʜʥʝʡ ɸʟʠʠ.  

ʅʝʩʦʤʥʝʥʥʦ, ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ï ʥʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʘ ʜʝʛʨʘʜʘʮʠʷ 

ʟʝʤʝʣʴ. ʆʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ, ʧʦ 

ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ. ʅʘʜʦ ʙʦʨʦʪʴʩʷ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʟʝʤʝʣʴ, ʘ ʥʝ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ, ʚ 1994 ʛ. ʙʳʣʘ ʧʨʠʥʷʪʘ çUnited Nations Convention to Combat 

Desertificationè. ʊʝʨʤʠʥ çdesertificationè, ʩʦʛʣʘʩʥʦ ʢʦʥʚʝʥʮʠʠ, ʦʟʥʘʯʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ ʚ 

ʟʘʩʫʰʣʠʚʳʭ, ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʠ ʩʫʙʛʫʤʠʜʥʳʭ ʨʘʡʦʥʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [1]. 

ʅʘ ʨʫʩʩʢʠʡ ʷʟʳʢ çdesertificationè ʧʝʨʝʚʝʣʠ ʢʘʢ çʦʧʫʩʪʳʥʠʚʘʥʠʝè, ʪʦ ʝʩʪʴ ʥʘʟʚʘʥʠʝ 

ʢʦʥʚʝʥʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʟʚʫʯʠʪ ʢʘʢ çʂʦʥʚʝʥʮʠʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ 

ʙʦʨʴʙʝ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤè.  

ʊʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʩʪʘʣ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʚʤʝʩʪʦ ʪʝʨʤʠʥʘ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè. 

ʉʠʥʦʥʠʤʘʤʠ ʩʣʦʚʘ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè ʷʚʣʷʶʪʩʷ çʜʝʛʨʘʜʘʮʠʷè, çʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴè, 

çʠʩʪʦʱʝʥʠʝ ʧʦʯʚè, çʵʨʦʟʠʷ ʧʦʯʚè. ʀʤʝʥʥʦ ʦʥʠ ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ 

ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

çʆʧʫʩʪʳʥʠʚʘʥʠʝè ī ʥʝʫʜʘʯʥʘʷ ʟʘʤʝʥʘ ʪʝʨʤʠʥʘ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè, ʦʥ ʩʫʱʝʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɺ 2005 ʛ. ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʫʩʪʳʥʴ, ʙʳʣʦ ʦʪʚʝʨʛʥʫʪʦ.  

ɽʩʪʴ ʙʦʣʝʝ 100 ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʱʝʧʨʠʥʷʪʦʝ ʧʦʥʷʪʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʏʘʱʝ ʚʩʝʛʦ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ. ʀʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʜʝʪ 

çʦʧʫʩʪʳʥʠʚʘʥʠʝè, ʝʩʣʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʩʢʠ, ʣʠʰʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 1).  
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ʈʠʩʫʥʦʢ 1 ï ʂʘʣʤʳʢʠʷ. ʉʪʝʧʥʘʷ ʟʦʥʘ. ʈʘʟʙʠʪʳʝ ʧʝʩʢʠ (ʌʦʪʦ ʀ.ʅ. ʉʘʬʨʦʥʦʚʦʡ)  

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʚʢʣʶʯʝʥ ʚ ʨʘʟʥʳʝ ʩʣʦʚʘʨʠ ʠ ʧʦʩʪʦʷʥʥʦ 

ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʯʠʥʦʚʥʠʢʘʤʠ, ʞʫʨʥʘʣʠʩʪʘʤʠ ʠ ʜʘʞʝ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ, ʥʦ ʥʝ ʚ ʥʘʫʯʥʦʤ ʩʤʳʩʣʝ, 

ʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʩʧʝʮʠʘʣʠʩʪʘ, ʢʘʢ ʧʫʩʪʦʡ, ʙʝʟʣʶʜʥʳʡ, ʥʝʦʙʠʪʘʝʤʳʡ, 

ʙʝʩʧʣʦʜʥʳʡ, ʛʦʣʳʡ.  

ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʦ ʪʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʝʩʦʚ, ʙʦʣʦʪ, 

ʩʪʝʧʝʡ. ɺʳʟʳʚʘʝʪ ʠʟʫʤʣʝʥʠʝ, ʯʪʦ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʝʤʣʠ ʥʘ ʚʳʨʫʙʢʘʭ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ, ʯʪʦ ʙʦʨʴʙʘ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʦʢʨʫʛʘ, ʯʪʦ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʠʜʝʪ ʚ ʍʘʢʘʩʠʠ, ɹʫʨʷʪʠʠ, ʚ ʘʨʢʪʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ.  

ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠʜʝʪ ʪʘʢʞʝ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ, ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʷʭ, ʚ ɼʘʛʝʩʪʘʥʝ, ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ; ʢ ʯʠʩʣʫ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪʥʦʩʷʪʩʷ ʶʞʥʳʝ ʯʘʩʪʠ ʩʪʝʧʥʦʡ ʟʦʥʳ ɺʦʨʦʥʝʞʩʢʦʡ, ʉʘʨʘʪʦʚʩʢʦʡ, 

ʆʨʝʥʙʫʨʛʩʢʦʡ, ʆʤʩʢʦʡ, ʏʝʣʷʙʠʥʩʢʦʡ, ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ.  

ʅʘ ʶʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʦʯʘʛʘʤ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʃʘʛʘʥʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʠ. ʆ ʪʦʤ, ʯʪʦ 

ʵʪʠ ʨʘʡʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʯʘʛʘʤʠ çʦʧʫʩʪʳʥʠʚʘʥʠʷè, 

ʧʦʯʝʤʫ-ʪʦ ʟʘʙʳʚʘʝʪʩʷ! ɸ ʚʝʜʴ ʧʫʩʪʳʥʥʳʝ ʙʠʦʤʳ ʟʘʥʠʤʘʶʪ 20 % ʟʝʤʥʦʛʦ ʰʘʨʘ, ʦʥʠ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ!!!  

ʂʘʣʤʳʢʠʷ ʣʝʞʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ, ʥʦ ʝʝ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ 

ʢ ʩʪʝʧʥʦʡ ʟʦʥʝ [2]. ʄʦʞʝʪ ʙʳʪʴ, ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʜʝʪ ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʪʝʤ ʙʦʣʝʝ 

ʯʪʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚ ʟʘʥʠʤʘʶʪ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʘ 

ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʦʡ ʚ ʫʤʝʨʝʥʥʳʭ ʧʫʩʪʳʥʷʭ ɽʚʨʘʟʠʠ?  

ʅʝʪ, ʟʜʝʩʴ ʥʝ ʧʨʦʮʝʩʩ çʦʧʫʩʪʳʥʠʚʘʥʠʷè, ʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʩʦʩʪʦʷʱʘʷ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʥʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʘʣʦʬʠʪʥʳʡ ʵʜʘʬʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʩʪʝʧʝʡ (ʨʠʩ. 2).  
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ʈʠʩʫʥʦʢ 2 ï ʂʘʣʤʳʢʠʷ. ʉʪʝʧʥʘʷ ʟʦʥʘ. ʃʝʨʭʦʧʦʣʳʥʥʦ-ʪʳʨʩʠʢʦʚʳʝ (Stipa sareptana, 

Artemisia lercheana)* ʩʪʝʧʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʣʝʨʭʦʧʦʣʳʥʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ ʩʦʣʦʥʮʘʭ 

(ʌʦʪʦ ʀ.ʅ. ʉʘʬʨʦʥʦʚʦʡ)  

ʇʨʠʤʝʯʘʥʠʝ: *ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʜʘʥʳ ʧʦ Plants of the World Online. 

 

ʅʘ ʩʫʛʣʠʥʠʩʪʳʭ ʩʦʣʦʥʮʝʚʘʪʳʭ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʩʪʝʧʥʳʭ ʧʦʯʚʘʭ ʠ ʩʦʣʦʥʮʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʤʧʣʝʢʩʳ ʣʝʨʭʦʧʦʣʳʥʥʠʢʦʚ (Artemisia lerchiana) ʠ ʯʝʨʥʦʧʦʣʳʥʥʠʢʦʚ 

(A. pauciflora). ʌʠʟʠʦʥʦʤʠʯʝʩʢʠ ʦʥʠ ʥʘʧʦʤʠʥʘʶʪ ʧʫʩʪʳʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʣʠʙʦ 

ʫʯʘʩʪʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ ʧʦʣʳʥʥʦ-ʟʣʘʢʦʚʳʭ ʩʪʝʧʥʳʭ 

ʮʝʥʦʟʦʚ, ʣʠʙʦ ʧʦ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʝʧʥʦʡ ʠ ʧʫʩʪʳʥʥʦʡ ʟʦʥʘʤʠ ʚ ʇʨʠʢʘʩʧʠʠ ʥʝʧʨʦʩʪʦ ʠʟ-

ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ï ʠ ʚ ʩʪʝʧʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʠ ʚ ʧʫʩʪʳʥʥʦʡ ï ʦʯʝʥʴ ʩʠʣʴʥʦ 

ʠʟʤʝʥʝʥ.  

ʉʪʝʧʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʧʘʭʘʥʳ. ʅʘ ʟʘʣʝʞʘʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʨʷʜ ʩʤʝʥ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʩʦʦʙʱʝʩʪʚ: ʦʪ ʙʫʨʴʷʥʠʩʪʳʭ ʥʘ ʤʦʣʦʜʳʭ ʟʘʣʝʞʘʭ ʯʝʨʝʟ 

ʣʝʨʭʦʧʦʣʳʥʥʳʝ, ʟʣʘʢʦʚʦ-ʣʝʨʭʦʧʦʣʳʥʥʳʝ ʜʦ ʧʦʯʪʠ ʚʦʩʩʪʘʥʦʚʠʚʰʝʡʩʷ ʣʝʨʭʦʧʦʣʳʥʥʦ-

ʟʣʘʢʦʚʦʡ ʩʪʝʧʠ.  

ʄʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʩʝʢʘʣʠ ʛʨʘʥʠʮʫ ʩʪʝʧʝʡ ʠ ʧʫʩʪʳʥʴ ʚ ʂʘʣʤʳʢʠʠ (ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ 

ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ) ʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʧʫʩʪʳʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʝ ʧʨʦʜʚʠʛʘʝʪʩʷ ʢ ʩʝʚʝʨʫ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʫʩʪʳʥʴ ʂʘʣʤʳʢʠʠ, ʢʘʢ ʠ ʩʪʝʧʝʡ, ʩʠʣʴʥʦ ʠʟʤʝʥʝʥ. 

ʀʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʜʠʥʘʤʠʯʥʦʩʪʴʶ 

ʩʦʩʪʘʚʘ ʜʦʤʠʥʘʥʪʦʚ. ʆʜʥʦʨʦʜʥʦʩʪʴ ʧʦʢʨʦʚʘ ʯʘʩʪʦ ʟʘʤʝʥʷʝʪʩʷ ʝʛʦ ʤʦʟʘʠʯʥʦʩʪʴʶ, 

çʧʷʪʥʠʩʪʦʩʪʴʶè. ʊʨʘʚʦʩʪʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙ·ʣʴʰʝʡ ʩʦʤʢʥʫʪʦʩʪʴʶ, ʯʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ. 

ɺ ʧʫʩʪʳʥʥʦʤ ʇʨʠʢʘʩʧʠʠ (ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʫʤʝʨʝʥʥʳʭ ʧʫʩʪʳʥʴ ɽʚʨʘʟʠʠ, ʛʜʝ ʦʩʥʦʚʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʦʡ ʷʚʣʷʶʪʩʷ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʠ ʠʟ ʩʝʤʝʡʩʪʚ Chenopodiaceae, Asteraceae ʠ ʜʨ.) 

ʛʦʩʧʦʜʩʪʚʫʶʪ ʩʦʦʙʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤʘʮʠʡ. ɼʦʤʠʥʠʨʫʶʪ 

ʧʦʣʳʥʥʳʝ ʧʫʩʪʳʥʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʨʭʦʧʦʣʳʥʥʳʝ (Artemisia lercheana) (ʨʠʩ. 3). 

ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘ ʩʫʛʣʠʥʠʩʪʳʭ, ʩʫʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ).  
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ʈʠʩʫʥʦʢ 3 ï ʂʘʣʤʳʢʠʷ. ʇʫʩʪʳʥʥʘʷ ʟʦʥʘ. ʃʝʨʭʦʧʦʣʳʥʥʠʢʠ (Artemisia lercheana) 

(ʌʦʪʦ ʀ.ʅ. ʉʘʬʨʦʥʦʚʦʡ)  

 

ʅʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʝʨʭʦʧʦʣʳʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ 

ʦʙʠʣʠʝʤ ʟʣʘʢʦʚ. ʉʝʥʦʢʦʩʳ ʠ ʧʦʞʘʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʥʠʯʪʦʞʝʥʠʶ Artemisia lercheana ʠ 

ʨʘʟʨʘʩʪʘʥʠʶ ʟʣʘʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʞʠʪʥʷʢʦʚʳʝ (Agropyron fragile), ʪʳʨʩʠʢʦʚʳʝ 

(Stipa sareptana), ʢʦʚʳʣʢʦʚʳʝ (Stipa lessingiana), ʪʳʨʩʦʚʳʝ (Stipa capillata) ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʶʱʠʝ çʩʪʝʧʥʦʡè ʘʩʧʝʢʪ, ʪʦʣʴʢʦ ʘʩʧʝʢʪ (!), ʘ ʥʝ ʟʘʧʫʩʢʘʶʱʠʝ ʧʨʦʮʝʩʩ 

çʦʩʪʝʧʥʝʥʠʷè. ʇʦʜʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʝʧʥʳʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ 

ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʮʠʢʣʘʤ ʨʘʟʚʠʪʠʷ. 

ʀʟ-ʟʘ ʧʝʨʝʚʳʧʘʩʘ ʦʢʦʣʦ 20 % ʧʣʦʱʘʜʠ ʟʘʥʷʪʦ ʩʧʣʦʰʥʳʤ ʧʦʢʨʦʚʦʤ ʩʦʨʥʳʭ ʤʘʣʦʣʝʪʥʠʭ 

ʨʘʩʪʝʥʠʡ (ʨʠʩ. 4). ʆʥʠ ʨʘʟʥʦʦʙʨʘʟʥʳ: ʤʦʨʪʫʢʦʚʳʝ (Eremopyrum orientale, E. triticeum), 

ʢʦʩʪʨʦʚʳʝ (Bromus tectorum, B. squarrosus), ʨʦʛʦʧʣʦʜʥʠʢʦʚʳʝ (Ceratocarpus arenarius), 

ʧʦʣʝʚʠʮʝʚʳʝ (Eragrostis minor), ʢʣʦʧʦʚʥʠʢʦʚʳʝ (Lepidium perfoliatum), ʢʫʨʘʝʚʳʝ (Salsola 

tragus), ʙʘʩʩʠʝʚʳʝ (Sedobassia sedoides), ʩʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Filago arvensis, 

Descurainia sophia, Sisymbrium altissimum, Crepis sancta ʠ ʜʨ. ʉʠʣʴʥʦ ʥʘʨʫʰʝʥ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʦʢʦʣʦ ʧʦʩʝʣʢʦʚ ʠ ʢʦʰʘʨ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʦʧʫʩʪʳʥʠʚʘʥʠʷè/çʜʝʟʝʨʪʠʬʠʢʘʮʠʠè ï ʵʪʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ:  

Å ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ; 

Å ʧʝʨʝʚʳʧʘʩ ʩʢʦʪʘ; 

Å ʥʝʧʨʘʚʠʣʴʥʘʷ ʤʝʣʠʦʨʘʮʠʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ;  

Å ʧʦʜʪʦʧʣʝʥʠʝ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʧʦʯʚʳ ʧʨʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʠʨʨʠʛʘʮʠʠ;   

Å ʠʣʠ ʥʘʨʫʰʝʥʠʝ ʠʥʳʤ ʩʧʦʩʦʙʦʤ. 

15 ʣʝʪ ʥʘʟʘʜ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ɻ.ʉ. ʂʫʩʪʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʪʨʘʢʪʦʚʢʝ ʪʝʨʤʠʥʘ 

çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʚ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʚʳʩʢʘʟʘʣ ʙʝʩʧʦʢʦʡʩʪʚʦ ʧʦ ʧʦʚʦʜʫ ʚʦʣʴʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʪʝʨʤʠʥʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [3]. ɺ 1994 ʛ. ʦʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ ʚ ʪʝʢʩʪ ʂɹʆ ʆʆʅ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʣʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʩʝʤʠ 

ʩʪʨʘʥʘʤʠ-ʫʯʘʩʪʥʠʮʘʤʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʙʦʨʴʙʝ ʩ çʦʧʫʩʪʳʥʠʚʘʥʠʝʤè.  

 



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 83 

 

ʈʠʩʫʥʦʢ 4 ï ʂʘʣʤʳʢʠʷ. ʇʫʩʪʳʥʥʘʷ ʟʦʥʘ. ʆʙʠʣʠʝ ʩʦʨʥʷʢʘ ʢʫʨʘʷ (Salsola tragus) (ʌʦʪʦ 

ʀ.ʅ. ʉʘʬʨʦʥʦʚʦʡ)  

 

ɺ 2024 ʛ. ʚ ʆʨʝʥʙʫʨʛʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʬʦʨʫʤʘ çʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè ʦʪʤʝʯʘʣʦʩʴ 

30-ʣʝʪʠʝ ʂɹʆ (ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʙʦʨʴʙʝ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ).  

ʈʫʩʩʢʠʡ ʧʝʨʝʚʦʜ ʪʝʨʤʠʥʘ çdesertificationè, ʢʘʢ çʦʧʫʩʪʳʥʠʚʘʥʠʝè, ʪʘʢ ʧʨʦʥʠʢ ʚ 

ʩʦʟʥʘʥʠʝ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ çéʚʝʩʪʠ ʙʦʨʴʙʫ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ, ʢ 2030 ʛʦʜʫ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʜʝʛʨʘʜʠʨʦʚʘʚʰʠʝ ʟʝʤʣʠ ʠ ʧʦʯʚʳ, ʚʢʣʶʯʘʷ ʟʝʤʣʠ, ʟʘʪʨʦʥʫʪʳʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤéè [4].  

ʊʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ, ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, 

ʥʝʨʝʜʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʘ ʪʝʨʤʠʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ  çʜʝʛʨʘʜʘʮʠʷ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝè [5-8].  

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ï ʚʳʩʰʝʡ (!) ʩʪʝʧʝʥʴʶ çʜʝʛʨʘʜʘʮʠʠè. ʅʦ 

ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɿʘʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ, ʩʫʪʴ 

ʢʦʪʦʨʦʛʦ ʪʨʫʜʥʦ ʧʦʥʷʪʴ ʠ ʦʙʲʷʩʥʠʪʴ, ʢʦʪʦʨʳʡ ʥʝ ʦʟʥʘʯʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ 

ʧʫʩʪʳʥʝʡ?  

ɽʱʝ ʚ 2015 ʛ. ʚ ʨʝʟʦʣʶʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʝʧʥʦʛʦ ʬʦʨʫʤʘ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ (ʆʨʝʥʙʫʨʛ, 27-31 ʤʘʷ 2015 ʛ.), ʟʘʧʠʩʘʥʦ: çʩʯʠʪʘʪʴ, ʯʪʦ ʜʣʷ ʫʩʣʦʚʠʡ ʈʦʩʩʠʠ ʧʦʥʷʪʠʝ 

çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʳʤ, ʯʝʤ ʧʨʠʨʦʜʥʘʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ çʜʝʛʨʘʜʘʮʠʷ 

ʟʝʤʝʣʴè, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ, ʥʦ ʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ: ʩʪʝʧʥʳʝ ʧʦʞʘʨʳ, ʟʘʩʫʭʠ, ʧʳʣʴʥʳʝ ʙʫʨʠ ʠ ʧʨ. éè. 

ʇʦʯʝʤʫ ʞʝ ʤʳ ʥʝ ʚʳʧʦʣʥʷʝʤ ʵʪʦʛʦ ʨʝʰʝʥʠʷ? ʇʦʯʝʤʫ ʥʝ ʟʘʤʝʥʷʝʤ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʥʘ 

ʪʝʨʤʠʥ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè, ʢʦʪʦʨʳʡ ʧʦʥʷʪʝʥ ʚʩʝʤ ʠ ʢʦʪʦʨʳʡ ʦʟʥʘʯʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ ʚ 

ʘʨʠʜʥʳʭ, ʧʦʣʫʘʨʠʜʥʳʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʦʙʣʘʩʪʷʭ ʟʝʤʥʦʛʦ ʰʘʨʘ?  

ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ çʦʧʫʩʪʳʥʠʚʘʥʠʶè, ʜʘʞʝ ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ 

ʦ ʩʦʜʝʨʞʘʥʠʠ ʪʝʨʤʠʥʘ, ʥʦ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʝʣʴ. ʕʪʦ ʥʠʢʘʢ ʥʝ ʦʪʚʝʯʘʝʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʫʩʪʳʥʥʳʡ ʙʠʦʤ ʩʫʱʝʩʪʚʫʝʪ ʥʘʨʷʜʫ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʙʠʦʤʘʤʠ.  

ɺʟʛʣʷʜ ʥʘ ʧʫʩʪʳʥʥʳʡ ʙʠʦʤ ʢʘʢ ʥʘ ʫʱʝʨʙʥʳʡ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʠʤ ʟʘʢʣʶʯʝʥʠʷʤ, ʯʪʦ 

ɸʩʪʨʘʭʘʥʩʢʫʶ ʦʙʣʘʩʪʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʧʘʩʥʳʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ.  
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ʅʝʪ, ʪʘʢʦʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʪʘʢ ʢʘʢ ʧʦʯʪʠ ʚʩʷ ʦʙʣʘʩʪʴ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʧʫʩʪʳʥʥʦʡ 

ʟʦʥʳ. ɸ ʚʦʪ ʦ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʥʘʜʦ ʧʦʤʥʠʪʴ ʠ ʥʝ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʳ ʚʳʧʘʩʘ ʩʢʦʪʘ. ʅʘʜʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ ʧʝʩʢʠ. ʇʨʠ ʧʝʨʝʚʳʧʘʩʝ ʦʥʠ ʦʛʦʣʷʶʪʩʷ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʚʠʞʥʳʤʠ, ʧʦʨʦʡ ʩʣʫʯʘʶʪʩʷ ʢʘʪʘʩʪʨʦʬʳ, ʢʦʛʜʘ ʨʘʟʚʝʚʘʝʤʳʝ ʧʝʩʢʠ ʟʘʩʳʧʘʶʪ 

ʩʢʦʪ [9, 10]. 

ʇʫʩʪʳʥʠ ï ʭʦʨʦʰʠʝ ʧʘʩʪʙʠʱʘ, ʥʦ ʥʝ ʜʘʶʪ ʭʦʨʦʰʠʭ ʫʨʦʞʘʝʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʟʝʨʥʦʚʳʭ, ʧʦʵʪʦʤʫ ʠʭ ʥʝ ʥʘʜʦ ʧʘʭʘʪʴ. ʀ ʦʙ ʵʪʦʤ ʥʘʜʦ ʧʦʤʥʠʪʴ! 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ï ʧʨʦʙʣʝʤʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚʦʟʥʠʢʰʘʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʯʝʤʫ ʤʥʦʛʠʝ ʟʘʤʝʥʷʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝʧʦʥʷʪʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʧʫʩʪʳʥʠʚʘʥʠʷ? ʇʦʯʝʤʫ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʜʝʟʝʨʪʠʬʠʢʘʮʠʷè? 

ʇʨʝʞʜʝ ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʝʡʩʪʚʠʡ, ʥʘʜʦ ʧʝʨʝʩʪʘʪʴ 

ʫʧʦʪʨʝʙʣʷʪʴ ʪʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʝʨʤʠʥ çʜʝʛʨʘʜʘʮʠʷè, 

ʦʪʚʝʯʘʶʱʠʡ ʩʫʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʩʪʨʘʠʚʘʶʱʠʡ ʦʙʱʝʩʪʚʦ ʥʘ ʠʭ ʠʟʤʝʥʝʥʠʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʅʝʣʴʟʷ ʦʙʦʡʪʠ ʩʪʦʨʦʥʦʡ ʠ ʪʘʢʦʡ ʚʦʧʨʦʩ, ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʚ ʩʦʟʥʘʥʠʝ ʣʶʜʝʡ ʪʝʨʤʠʥʦʚ 

çʤʦʜʥʳʭè ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʦ ʧʘʛʫʙʥʦ ʩʢʘʟʳʚʘʶʱʠʭʩʷ ʥʘ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ.  

ʊʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʚʦʰʝʣ ʚ ʦʙʠʭʦʜ ʯʠʥʦʚʥʠʢʦʚ, ʠ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʦʜʜʝʨʞʢʫ ʛʨʘʥʪʦʚ, ʠ ʚʩʝ-ʪʘʢʠ ʷ ʥʝ ʪʝʨʷʶ ʥʘʜʝʞʜʳ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʜʫʤʘʶʪʩʷ 

ʥʘʜ ʜʘʥʥʳʤ ʚʦʧʨʦʩʦʤ ʠ ʩʦʛʣʘʩʷʪʩʷ ʩʦ ʤʥʦʡ.  

ʄʦʞʝʪ ʙʳʪʴ, ʥʘʩʪʫʧʠʪ ʚʨʝʤʷ ʩʢʘʟʘʪʴ (?): ʦʪʢʘʟʳʚʘʝʤʩʷ ʦʪ ʪʝʨʤʠʥʘ çʦʧʫʩʪʳʥʠʚʘʥʠʝè, 

ʪʘʢ ʢʘʢ ʙʦʣʝʝ ʚʘʞʥʘ ʙʦʨʴʙʘ ʩ ʜʝʛʨʘʜʘʮʠʝʡ! 

  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʩʦʛʣʘʩʥʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʫ 

ɹʀʅ ʈɸʅ ʧʦ ʪʝʤʝ ʣʘʙʦʨʘʪʦʨʠʠ ʆʙʱʝʡ ʛʝʦʙʦʪʘʥʠʢʠ çʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

ʠ ʉʝʚʝʨʥʦʡ ɸʟʠʠ: ʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʠʥʘʤʠʢʘ, ʪʠʧʳ ʤʝʩʪʦʦʙʠʪʘʥʠʡè,  ̄1023030900090-5. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. United Nations Convention to Combat Desertification. 1994. Article 1 ï Use of terms. 

Page 3-4. URL: https://www.moew.government.bg/static/media/ups/tiny/file/KVESMS/ 

conventions_full /Convention_desertification_en.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.02.2024). 

2. ʉʘʬʨʦʥʦʚʘ ʀ.ʅ., ʉʪʝʧʘʥʦʚʘ ʅ.ʖ., ʂʘʨʠʤʦʚʘ ʊ.ʖ., ʂʘʣʤʳʢʦʚʘ ʆ.ɻ., ʋʣʘʥʦʚʘ ʉ.ʉ., 

ʌʝʜʦʨʦʚʘ ʅ.ʃ., ɻʦʨʷʝʚ ʀ.ɸ., ʇʦʣʫʵʢʪʦʚ ʉ.ɸ., ʇʦʣʷʢʦʚ ɼ.ɻ. ʂʘʨʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. ʄ 1 : 300000. ʇʦʷʩʥʠʪʝʣʴʥʳʡ ʪʝʢʩʪ ʠ ʣʝʛʝʥʜʘ ʢ ʢʘʨʪʝ. 

ʄʦʥʦʛʨʘʬʠʷ. ʉʇʙ.: ɹʀʅ ʈɸʅ, 2025. 80 ʩ. ʇʨʠʣʦʞʝʥʠʝ: ʂʘʨʪʘ. ISBN 978-5-6051042-7-8. 

3. ʂʫʩʪ ɻ.ʉ. ɽʱʝ ʨʘʟ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʪʨʘʢʪʦʚʢʝ ʪʝʨʤʠʥʘ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʚ ʈʦʩʩʠʠ 

// ɸʨʠʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 2011. ʊ. 17. ˉ 4 (49). ʉ. 5-13. 

4. ɸʥʜʨʝʝʚʘ ʆ.ɺ., ɼʝʤʝʥʪʴʝʚʘ ʅ.ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, 

ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʟʘʩʫʭ ʚ ʢʦʥʪʝʢʩʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂɹʆ ʆʆʅ (30 ʣʝʪ ʨʘʟʚʠʪʠʷ) // ʉʪʝʧʠ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ʄʘʪʝʨʠʘʣʳ X ʤʝʞʜʫʥʘʨ. ʩʠʤʧʦʟ. ʆʨʝʥʙʫʨʛ: ʀʉ ʋʨʆ ʈɸʅ, 2024. ʉ. 80-87. 

DOI: 10.24412/cl-37200-2024-80-87.  

5. ɼʝʜʦʚʘ ʕ.ɹ., ʀʩʘʝʚ ʆ.ʀ. ʉʪʨʘʪʝʛʠʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʟʝʤʝʣʴ ʚ ʩʪʝʧʥʦʡ 
ʟʦʥʝ ʈʦʩʩʠʠ // ʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ʄʘʪʝʨʠʘʣʳ ʍ ʤʝʞʜʫʥʘʨ. ʩʠʤʧʦʟ. ʆʨʝʥʙʫʨʛ: ʀʉ ʋʨʆ 

ʈɸʅ, 2024. ʉ. 352-356.  



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 85 

6. ʂʫʣʠʢ ʂ.ʅ., ʇʝʪʨʦʚ ɺ.ʀ., ʖʬʝʨʝʚ ɺ.ɻ., ʊʢʘʯʝʥʢʦ ʅ.ɸ., ʐʠʥʢʘʨʝʥʢʦ ʉ.ʉ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʇʨʠʢʘʩʧʠʷ // ɸʨʠʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ. 2020. ʊ. 26. ˉ 2 (83). ʉ. 16-24.  

7. ʂʫʣʠʢ ʂ.ʅ., ʉʣʘʡʢʦʚʩʢʘʷ ɽ.ʉ. ʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ 
ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ // ʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ʄʘʪʝʨʠʘʣʳ 

X ʤʝʞʜʫʥʘʨ. ʩʠʤʧʦʟ. ʆʨʝʥʙʫʨʛ: ʀʉ ʋʨʆ ʈɸʅ, 2024. ʉ. 675-682. 

8. ʃʦʙʢʦʚʩʢʠʡ ɺ.ɸ., ʂʫʩʪ ɻ.ʉ., ɸʥʜʨʝʝʚʘ ʆ.ɺ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʝʡʩʪʚʠʡ ʧʦ 

ʙʦʨʴʙʝ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ ʠ ʜʦʩʪʠʞʝʥʠʶ ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ: 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʨʘʟʨʘʙʦʪʢʝ // ʕʢʦʣʦʛʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 2023.  ̄2. ʉ. 34-44. 

DOI: 10.24412/1816-1863-2023-2-34-44. 

9. ɹʳʩʪʨʦʚʘ ʀ.ɺ., ʉʤʠʨʥʦʚʘ ʊ.ʉ., ɺʘʡʯʫʣʠʩ ɻ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʟʝʤʝʣʴ 

ʶʛʘ ʈʦʩʩʠʠ // ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 2021. ˉ 3. ɺʳʧ. 82. ʉ. 75-81. 

10. ɹʝʣʷʝʚ ɼ.ʖ., ɹʘʨʤʠʥ ɸ.ʅ., ɺʘʣʦʚ ʄ.ɺ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ï ɻ ʢʦʩʠʩʪʝʤʥʘʷ 

ʧʨʦʙʣʝʤʘ // ʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ʄʘʪʝʨʠʘʣʳ X ʤʝʞʜʫʥʘʨ. ʩʠʤʧʦʟ. ʆʨʝʥʙʫʨʛ: ʀʉ ʋʨʆ 

ʈɸʅ. 2024. ʉ. 172-177. DOI: 10.24412/cl-37200-2024-172-177. 

 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ: ɸʚʪʦʨ ʜʝʢʣʘʨʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʷʚʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʦʥʬʣʠʢʪʦʚ ʠʥʪʝʨʝʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʫʙʣʠʢʘʮʠʝʡ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ.  

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.05.2026 

ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 15.09.2026 

 

 
ON THE MEANING OF THE TERM "OPUSTYNIVANIE" AND ITS APPLICATION  
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More than 30 years ago, in 1994, the United Nations Convention to Combat Desertification 

was adopted. In Russian, "desertification" was translated as "opustynivanie" and this term began to 

be actively used instead of the term "desertification". Synonyms for the word "desertification" are 

"degradation", "deterioration of land quality", "soil depletion", and "soil erosion". These terms reflect 

the modern processes caused by both human activity and natural factors. "Opustynivanie" exists only 

in the Russian language. There is no generally accepted concept. Most often, it is viewed as land 

degradation. Maybe it is worth abandoning this term, since the fight against degradation is more 

important?  

Key words: opustynivanie, desertification, degradation.  
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1ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘè,  

ʈʦʩʩʠʷ, ʋʣʘʥ-ʋʜʵ 
2ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ɹʘʡʢʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʷ, ʋʣʘʥ-ʋʜʵ 

e-mail: *kholboeva@mail.ru, ** namzalov@rambler.ru 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʪʝʧʝʡ ʶʞʥʦʡ ʯʘʩʪʠ 

ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ). ɺ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʫʛʦʚʳʝ ʩʪʝʧʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʜʠʛʨʝʩʩʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʯʘʱʝ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ (Larix gmelinii) ʠ ʙʝʨʝʟʦʚʳʤʠ (Betula platyphylla) ʪʨʘʚʷʥʳʤʠ ʣʝʩʘʤʠ ʚ 

ʢʨʠʦʘʨʠʜʥʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ɺʳʜʝʣʝʥʦ 8 ʬʦʨʤʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʠʪʘʡʩʢʦʚʦʩʪʨʝʮʦʚʳʝ (Leymus chinensis), ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʳʝ (Filifolium 

sibiricum, Stellera chamaejasme) ʩʪʝʧʠ. ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʨʤʘʮʠʡ, 

ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʮʝʥʦʬʣʦʨ ʩ ʫʯʝʪʦʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʳ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʯʝʨʪʳ ʩʪʝʧʝʡ ɺʠʪʠʤʩʢʦʛʦ ʧʣʘʪʦ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʵʢʦʪʦʥ, 

ʛʜʝ ʜʘʫʨʩʢʠʝ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ʠ ʩʦʦʙʱʝʩʪʚʘ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʝʡ 

ʬʦʨʤʠʨʫʶʪ ʩʘʤʦʙʳʪʥʳʡ ʩʪʝʧʥʦʡ ʣʘʥʜʰʘʬʪ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʫʨʷʪʠʠ, ʟʘʩʣʫʞʠʚʘʶʱʠʡ 

ʦʭʨʘʥʳ ʚ ʩʪʘʪʫʩʝ ʢʣʶʯʝʚʳʭ ʙʦʪʘʥʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ɺʠʪʠʤʩʢʦʝ 

ʧʣʦʩʢʦʛʦʨʴʝ, ɽʨʘʚʥʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɺʠʪʠʤʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɿʘʙʘʡʢʘʣʴʷ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʝʣʴʝʬʘ ʧʣʦʩʢʦʛʦʨʴʷ ʷʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʠʭ ʭʨʝʙʪʦʚ, ʫʚʘʣʦʚ ʠ ʤʝʞʛʦʨʥʳʭ ʧʦʥʠʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 800-1000 ʤ ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʳ [1]. ɺ ʶʞʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ ɺʠʪʠʤʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ ʧʝʨʝʭʦʜʠʪ ʚ ɽʨʘʚʥʠʥʩʢʫʶ 

ʢʦʪʣʦʚʠʥʫ, ʢʦʪʦʨʘʷ ʜʘʣʝʝ ʧʦ ʜʦʣʠʥʝ ʨ. ʋʜʘ ʛʨʘʥʠʯʠʪ ʩ ʋʣʴʜʫʨʛʠʥʩʢʠʤ ʧʦʥʠʞʝʥʠʝʤ, 

ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʉʝʣʝʥʛʠʥʩʢʦʤʫ ʩʨʝʜʥʝʛʦʨʴʶ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʳ ʤʝʨʟʣʦʪʥʳʝ ʷʚʣʝʥʠʷ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ [2], ʯʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʩʦʩʪʘʚ ʠ 

ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ɽʨʘʚʥʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʢʨʳʚʘʶʱʠʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʣʠʩʪʚʝʥʥʠʯʥʳʝ (Larix dahurica) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʙʝʨʝʟʦʚʳʝ (Betula platyphylla) ʣʝʩʘ. 

ʄʝʞʜʫ ʥʠʤʠ ʭʘʨʘʢʪʝʨʥʘ ʢʨʠʦʘʨʠʜʥʘʷ ʣʝʩʦʩʪʝʧʴ ʢʦʣʦʯʥʦʛʦ ʪʠʧʘ [3]. ʉʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʢʣʦʥʘʤ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʚʳʩʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʦʟʝʨʥʳʤ ʠ ʨʝʯʥʳʤ ʪʝʨʨʘʩʘʤ. 

ʈʘʥʝʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʝʧʝʡ ʙʳʣʘ ʦʩʚʦʝʥʘ ʧʦʜ ʧʘʰʥʠ, ʤʝʩʪʘʤʠ ʩʠʣʴʥʦ ʜʝʛʨʘʜʠʨʦʚʘʥʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʚʳʧʘʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʫʢʮʝʩʩʠʡ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʝʥʘʨʫʰʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʠʣʠʩʴ ʫʟʢʠʤʠ ʧʦʣʦʩʘʤʠ ʤʝʞʜʫ ʧʘʰʥʷʤʠ ʠ ʧʦ ʦʧʫʰʢʘʤ ʢʦʣʢʦʚ ʠ 

ʧʝʨʝʣʝʩʢʦʚ, ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ʇʦ ʜʥʠʱʘʤ ʜʝʧʨʝʩʩʠʡ ʠ ʧʦʡʤʘʤ ʨʝʢ ʧʨʝʦʙʣʘʜʘʶʪ 

ʣʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʦʢʦʚʳʝ ʙʦʣʦʪʘ.  

ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʩʪʝʧʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ʄ.ɸ. ʈʝʱʠʢʦʚʘ, 

ɻ.ɸ. ʇʝʰʢʦʚʦʡ [4, 5, 6]. ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʝʨʘʚʥʠʥʩʢʠʤ ʩʪʝʧʷʤ ʧʨʠʚʦʜʠʪ ʃ.ʇ. ʉʝʨʛʠʝʚʩʢʘʷ 
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[7], ʨʘʩʩʤʘʪʨʠʚʘʷ ʋʜʠʥʩʢʠʝ ʩʪʝʧʠ ʚ ʙʘʩʩʝʡʥʝ ʚʝʨʭʥʝʡ ʋʜʳ. ʆʥʘ ʦʧʠʩʘʣʘ ʣʫʛʦʚʳʝ ʨʘʟʥʦʪʨʘʚʥʳʝ 

ʩʪʝʧʠ ʩʦ Stellera chamaejasme, ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ʩ Filifolium sibiricum. ɸʚʪʦʨ 

ʦʪʤʝʯʘʣʘ, ʯʪʦ ʥʘʩʪʦʷʱʠʝ ʩʪʝʧʠ ʪʷʛʦʪʝʶʪ ʢ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʝʧʷʤ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʪʘʪʴʝ ɸ.ɸ. ɻʦʨʰʢʦʚʦʡ [8], ʦʜʥʘʢʦ ʧʦʜʨʦʙʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. ɻ.ɸ. ʇʝʰʢʦʚʘ [5] ʚ ʢʨʘʪʢʦʤ ʦʧʠʩʘʥʠʠ 

ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʩʚʦʝʡ ʩʭʝʤʝ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʘʡʢʘʣʴʩʢʦʡ 

ʉʠʙʠʨʠ ʚʳʜʝʣʷʣʘ ʣʝʡʤʫʩʦʚʳʝ, ʪʠʧʯʘʢʦʚʳʝ ʩʪʝʧʠ, ʘ ʪʘʢʞʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʦʚʳʣʴʥʳʝ 

ʩʪʝʧʠ ʩ ʥʠʪʝʣʠʩʪʥʠʢʦʤ ʩʠʙʠʨʩʢʠʤ ʠ ʩʪʝʣʣʝʨʦʡ, ʧʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʣʘ, ʯʪʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʟʜʝʩʴ ʙʝʜʝʥ. ʄ.ɸ. ʈʝʱʠʢʦʚ ʦʧʠʩʘʣ ʧʦʣʝʚʠʮʝʚʦ-ʪʠʧʯʘʢʦʚʳʝ ʩʪʝʧʠ ʩ ʧʷʪʥʘʤʠ ʢʦʙʨʝʟʠʠ 

(Kobresia filifolia), ʤʝʣʢʦʟʣʘʢʦʚʦ-ʢʦʙʨʝʟʠʝʚʳʝ ʩʪʝʧʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ 

ʟʘʤʢʥʫʪʳʤ ʟʘʧʘʜʠʥʘʤ ʩ ʤʝʨʟʣʦʪʥʳʤʠ ʧʦʯʚʘʤʠ [4].  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʡ ʋʜʳ ʠ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ɽʨʘʚʥʠʥʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʩ 2010 ʧʦ 2014 ʛʛ. (ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʦʯʢʠ ʦʧʠʩʘʥʠʡ ʚ ɽʨʘʚʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  

 

ɺʩʝʛʦ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 223 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʥʘ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʨʦʤ 100 ʢʚ. ʤ ʩ ʪʠʧʠʯʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʠʪʦʛʦʚʳʡ ʘʥʘʣʠʟ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 73 ʦʧʠʩʘʥʠʷ ʩʪʝʧʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, 

ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʩʫʭʠʤ ʠʥʩʦʣʠʨʫʝʤʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ. ɻʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ 

ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 1000 ʣʠʩʪʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʭʨʘʥʠʪʩʷ ʚ ʥʘʫʯʥʦʤ ʛʝʨʙʘʨʠʠ 

ɹɻʋ. ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʩʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ IBIS 7.2 [9]. 
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ʅʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ çʌʣʦʨʝ ʉʠʙʠʨʠè [10]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʙʣʠʯʥʦʛʦ 

ʘʥʘʣʠʟʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʦ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʩ ʫʯʝʪʦʤ ʦʙʠʣʠʷ 

ʧʦ ʰʢʘʣʝ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʠ ʦʙʱʝʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʬʦʨʤʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʦʩʣʝʜʥʠʝ ʩ ʫʯʝʪʦʤ 

ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʙʠʦʤʦʨʬ ʨʘʩʪʝʥʠʡ ʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʛʨʫʧʧʘʤ ʬʦʨʤʘʮʠʡ. ɼʣʷ ʬʦʨʤʘʮʠʡ 

ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʚʠʜʦʚ ʮʝʥʦʬʣʦʨʳ [11]. 

ɸʢʪʠʚʥʦʩʪʴ ʚʠʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʚʩʣʝʜ ʟʘ ɹ.ɸ. ʖʨʮʝʚʳʤ [12] ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʤʝʨʳ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʠʜʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʢʪʠʚʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 100. ɼʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʚ ʬʦʨʤʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʢʘʢ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʧʨʦʮʝʥʪʘʭ ʥʘ ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ ʚ ʧʨʦʮʝʥʪʘʭ ʚ ʩʦʦʙʱʝʩʪʚʘʭ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʜʘʥʥʫʶ ʬʦʨʤʘʮʠʶ [13]. ʊʘʢʞʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʚʠʜʦʚ ʜʣʷ ʩʚʦʜʥʦʡ 

ʮʝʥʦʬʣʦʨʳ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʮʝʥʦʬʣʦʨ ʬʦʨʤʘʮʠʡ ʧʨʠʤʝʥʷʣʩʷ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʋʦʨʜʘ ʧʨʠ ʫʯʝʪʝ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ ʚ ʧʨʦʛʨʘʤʤʝ Past 2.14 [14]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [15, 16].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʚʦʜʥʘʷ ʮʝʥʦʬʣʦʨʘ ʩʪʝʧʝʡ, ʚʢʣʶʯʘʶʱʘʷ ʚʳʩʰʠʝ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʚʩʝʭ ʬʦʨʤʘʮʠʡ, 

ʩʦʩʪʘʚʠʣʘ 244 ʚʠʜʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʦʟʠʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʝʧʥʳʤʠ ʮʝʥʦʬʣʦʨʘʤʠ ʧʦʣʫʛʫʤʠʜʥʳʭ ʨʘʡʦʥʦʚ ɹʫʨʷʪʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 8 ʬʦʨʤʘʮʠʡ (ʪʘʙʣ. 1), 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ ʬʦʨʤʘʮʠʡ ʩʪʝʧʝʡ: 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ: 

1. ʚʦʩʪʨʝʮʦʚʳʝ (Leymus chinensis). 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ:  

2. ʞʠʪʥʷʢʦʚʳʝ ʩʪʝʧʠ (Agropyron cristatum); 

3. ʤʷʪʣʠʢʦʚʳʝ ʩʪʝʧʠ (Poa botryoides); 

4. ʪʦʥʢʦʥʦʛʦʚʳʝ (Koeleria cristata). 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ʨʘʟʥʦʪʨʘʚʥʳʝ: 

5. ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʝ (Carex pediformis); 

6. ʨʘʟʥʦʪʨʘʚʥʳʝ (Potentilla tanacetifolia, Bupleurum scorzonerifolium); 

7. ʩʪʝʣʣʝʨʦʚʳʝ (Stellera chamaejasme); 

8. ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʝ (Filifolium sibiricum). 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ɼʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ ʩʪʝʧʠ. ʉʨʝʜʠ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ ʩʪʝʧʝʡ 

ʚʦʩʪʨʝʮʦʚʳʝ (ʣʝʡʤʫʩʦʚʳʝ) ʩʪʝʧʠ ʩ ʜʦʤʠʥʘʥʪʦʤ Leymus chinensis ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ 

ʩʧʝʮʠʬʠʯʥʳʭ ʯʝʨʪ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʡ ʩʪʝʧʥʦʡ ʧʦʜʦʙʣʘʩʪʠ [17]. ʃ.ʇ. ʉʝʨʛʠʝʚʩʢʘʷ [7], 

ʄ.ɸ. ʈʝʱʠʢʦʚ [4] ʦʪʤʝʯʘʣʠ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʚʦʩʪʨʝʮʦʚʳʭ ʩʪʝʧʝʡ ʚ ɿʘʧʘʜʥʦʤ ɿʘʙʘʡʢʘʣʴʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. L. chinensis ï ʚʠʜ ʩ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ, 

ʩʧʦʩʦʙʝʥ ʜʦʤʠʥʠʨʦʚʘʪʴ ʠ ʩʦʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʨʘʟʣʠʯʥʦʡ ʵʢʦʣʦʛʠʠ ʦʪ ʩʫʭʦʩʪʝʧʥʳʭ 

ʜʦ ʣʫʛʦʚʦʩʪʝʧʥʳʭ ʠ ʣʫʛʦʚʳʭ. ɺʦʩʪʨʝʮʦʚʳʝ ʩʪʝʧʠ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʬʦʨʤʘʮʠʷ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʚ ʧʨʝʜʝʣʘʭ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʯʘʩʪʦ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ 

ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ. ʎʝʥʦʬʣʦʨʘ ʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ 82 ʚʠʜʘ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʠʟʢʦʝ ï 

15 ʥʘ 100 ʢʚ. ʤ, ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50-60 %. ɸʩʩʦʮʠʘʮʠʠ: ʭʦʣʦʜʥʦʧʦʣʳʥʥʦ-

ʚʦʩʪʨʝʮʦʚʳʝ (Artemisia frigida), ʤʷʪʣʠʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ (Poa botryoides), ʚʦʩʪʨʝʮʦʚʳʝ, 

ʵʜʝʣʴʚʝʡʩʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ (Leontopodium ochroleucum), ʛʫʩʠʥʦʣʘʧʯʘʪʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ 

(Potentilla anserina). ʇʦʩʣʝʜʥʷʷ ʘʩʩʦʮʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʢ ʦʩʪʝʧʥʝʥʥʳʤ ʣʫʛʘʤ. ʂʨʦʤʝ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʠʜʦʚ ʩʦʜʦʤʠʥʘʥʪʦʚ, ʜʣʷ ʬʦʨʤʘʮʠʠ ʧʦʩʪʦʷʥʥʳ ʩ ʚʳʩʦʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ 

Oxytropis strobilacea, Taraxacum officinale, Vicia cracca, Vicia amoena. 
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ʊʘʙʣʠʮʘ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ ʚ ʮʝʥʦʬʣʦʨʘʭ 

ʬʦʨʤʘʮʠʡ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  
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ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ     12 12 6 12 6 6 11 8 

ʏʠʩʣʦ ʚʠʜʦʚ      82 106 72 117 85 53 91 64 

Poa botryoides 51 14 16 10 13 36 3 7 2 5 

Agropyron cristatum 48 9 3 6 36 5 12 5 4 6 

Artemisia commutata 44 8 13 12 4 4 4 2 2 8 

Leymus chinensis 29 11 46 14 6    2  

Bupleurum scorzonerifolium 62 13 2 5 8 5 9 10 19 31 

Potentilla tanacetifolia 53 12 1 7 7 5 9 21 15 31 

Galium verum 60 11 10 13 7 9 6 13 16 10 

Aster alpinus 55 7 1 4 1 5 10 5 13 16 

Stellera chamaejasme 48 14 1 11 3 4 5 10 47 6 

Leontopodium ochroleucum 23 6 9 2 6 1 10 1 10 8 

Veronica incana 42 6 4 3 3 8 5 3 6 8 

Carex pediformis 37 13 2 45 7 4 1 4 8 8 

Koeleria cristata 37 6  4 3 5 26 6 7 1 

Vicia amoena 25 6 10 3 3 8 1 1 3 2 

Sanguisorba officinalis 47 5 4 3 6 5 4 2 5 8 

Astragalus adsurgens 33 5 8 6 5 3 3  4  

Filifolium sibiricum 14 5  2    41  1 

Lupinaster pentaphyllus 37 4 4 4 1 8   3 5 

Schizonepeta multifida 30 4  4 4 2 3 4 3 10 

Achillea asiatica 27 4 5 7 3 4 3  1 4 

Oxytropis strobilacea 22 4 10 1 3 2 3  3 8 

Potentilla acaulis 21 4  4 3 2 17 5 4  

Thymus baicalensis 21 4 3 1 2 2 3 1 6 5 

Hemerocallis minor 21 4 5  1 2 4 5 3  

Vicia cracca 14 4 14 2  1 7  1  

Silene repens 21 3 6 2 3 3   1 5 

Taraxacum officinale 21 3 9 1 1 1    5 

Dianthus versicolor 25 2  3 3 1  3 3 5 

Scabiosa comosa 25 2  1 4 2   5 2 

Thalictrum simplex 22 2 1 3 1 2   1 2 

Leontopodium ochroleucum 21 2  3  5  1 3 1 
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ʄʷʪʣʠʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ, ʧʦʣʳʥʥʦ-ʚʦʩʪʨʝʮʦʚʳʝ ʩʪʝʧʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʟʘʣʝʞʘʭ, ʯʘʩʪʦ 

ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʳʧʘʩʫ. ʕʪʠ ʩʦʦʙʱʝʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʠʟʨʝʞʝʥʥʳʤ ʪʨʘʚʦʩʪʦʝʤ ʠ ʥʝʚʳʩʦʢʦʡ 

ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ (ʤʝʥʝʝ 15 ʚʠʜʦʚ), ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ Dontostemon pinnatifidus, Crepis 

tectorum. ʇʦ ʜʥʠʱʘʤ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʩ ʚʳʨʘʞʝʥʥʳʤ ʤʝʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬʦʤ ʣʝʡʤʫʩʦʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪ ʥʝʦʜʥʦʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʣʝʢʩʦʚ, ʨʷʜʦʚ ʠ ʩʦʯʝʪʘʥʠʡ. 

ʊʘʢ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʐʠʨʠʥʛʘ ʥʘ ʫʟʢʦʡ ʧʦʣʦʩʝ ʤʝʞʜʫ ʧʘʰʥʷʤʠ ʥʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʚʝʨʜʦʚʘʪʦʦʩʦʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʚ ʧʦʥʠʞʝʥʠʷʭ ï ʩʤʦʣʝʚʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ Oxytropis glandulosa ï ʨʝʜʢʠʤ ʚʠʜʦʤ, 

ʟʘʥʝʩʝʥʥʳʤ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɹʫʨʷʪʠʠ ʠ ʈʦʩʩʠʠ [18]. ɺ ʜʦʣʠʥʝ ʨʝʢʠ ʀʥʜʦʣʘ, ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʩ. ʋʣʴʜʫʨʛʘ ʦʪʤʝʯʝʥʳ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʞʠʪʥʷʢʦʚʦ-ʚʦʩʪʨʝʮʦʚʳʭ ʩʪʝʧʝʡ, ʦʙʨʘʟʫʶʱʠʭ 

ʢʦʤʧʣʝʢʩʳ ʩ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʩʪʨʝʮʦʚʳʤʠ ʩʪʝʧʷʤʠ. 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ɼʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ. ʉʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʛʨʫʧʧʝ ʬʦʨʤʘʮʠʡ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ ɽʨʘʚʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ 

ʥʘ ʥʘʠʙʦʣʝʝ ʩʫʭʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʢʣʦʥʦʚ ʩʦʣʥʝʯʥʳʭ ʵʢʩʧʦʟʠʮʠʡ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʥʠ 

ʙʣʠʟʢʠ ʬʦʨʤʘʮʠʷʤ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʚ ʮʝʣʦʤ ʠ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʝʜʥʝʝ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. 

ɺ ʮʝʥʦʬʣʦʨʘʭ ʵʪʠ ʩʪʝʧʠ ʪʝʨʷʶʪ ʨʷʜ ʶʞʥʦʩʠʙʠʨʩʢʠʭ ʠ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ. 

ɺ ʋʣʴʜʫʨʛʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʝʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥʳ Stipa krylovii, Lespedeza juncea, Caragana 

pygmaea, Cymbaria daurica, Echinops latifolius, ʩʝʚʝʨʥʝʝ ʵʪʠ ʚʠʜʳ ʥʝ ʧʨʦʥʠʢʘʶʪ. 

ɼʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ ʬʦʨʤʘʮʠʷʤʠ: ʤʷʪʣʠʢʦʚʦʡ, 

ʞʠʪʥʷʢʦʚʦʡ ʠ ʪʦʥʢʦʥʦʛʦʚʦʡ (ʪʘʙʣ. 1).  

ʄʷʪʣʠʢʦʚʳʝ ʩʪʝʧʠ ʩ ʜʦʤʠʥʘʥʪʦʤ Poa botryoides. ʏʠʩʣʦ ʚʠʜʦʚ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ ʜʣʷ 

ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ɽʨʘʚʥʳ ï ʚ ʩʨʝʜʥʝʤ 23 ʚʠʜʘ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʦʙʳʯʥʦ ʦʢʦʣʦ 50 %. 

ʇʦʩʪʦʷʥʥʳʝ ʚʠʜʳ ï Bupleurum scorzonerifolium, Lupinaster pentaphyllus, Aster alpinus, Galium 

verum. ʉʦʦʙʱʝʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʰʣʝʡʬʦʚʳʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ. 

ɾʠʪʥʷʢʦʚʳʝ ʩʪʝʧʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Agropyron cristatum ʙʣʠʟʢʠ ʧʦ ʩʦʩʪʘʚʫ 

ʩ ʤʷʪʣʠʢʦʚʳʤ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʧʨʠ ʵʪʦʤ ʤʝʥʝʝ ʙʦʛʘʪʳ (ʯʠʩʣʦ ʚʠʜʦʚ ʦʙʳʯʥʦ ʤʝʥʝʝ 20 ʥʘ 

100 ʢʚ. ʤ) ʠ ʨʘʟʨʝʞʝʥʳ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 40 %). ʇʦʩʪʦʷʥʥʳʝ ʚʠʜʳ ʥʝ ʦʪʤʝʯʝʥʳ.  

ʊʦʥʢʦʥʦʛʦʚʳʝ (Koeleria cristata) ʩʪʝʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ 24,5 ʥʘ 

100 ʢʚ. ʤ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 49,1 %, ʧʦʩʪʦʷʥʥʳʝ ʚʠʜʳ: Bupleurum scorzonerifolium, 

Lupinaster pentaphyllus, Aster alpinus, Agropyron cristatum, ʘ ʪʘʢʞʝ Potentilla acaulis. ʊʘʢʞʝ 

ʦʪʤʝʯʝʥʦ 2 ʬʠʪʦʮʝʥʦʟʘ ʣʝʩʧʝʜʝʮʝʚʦ-ʪʦʥʢʦʥʦʛʦʚʳʭ ʩ ʩʦʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Lespedeza juncea ʚ 

ʋʣʴʜʫʨʛʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. 

ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʡ ʈʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ. ɺ ʮʝʣʦʤ, ʬʦʨʤʘʮʠʠ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʜʟʦʥʝ ɺʦʩʪʦʯʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʠ ʄʦʥʛʦʣʠʠ. ʉʨʝʜʠ 

ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ [19-22] ʚʳʜʝʣʷʶʪ 

ʬʦʨʤʘʮʠʶ ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʭ (Filifolium sibiricum) ʩʪʝʧʝʡ, ʠʤʝʶʱʠʭ ʩʚʦʝʦʙʨʘʟʥʳʡ ʦʙʣʠʢ ʠ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʠʜʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʩʝʨʦʤʝʟʦʬʠʪʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʟʣʘʢʦʚ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʪʝʣʣʝʨʦʚʳʭ ʠ ʣʝʩʧʝʜʝʮʝʚʳʭ ʩʪʝʧʷʭ.  

ʌʦʨʤʘʮʠʷ ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʝ (Carex pediformis) ʩʪʝʧʠ. ɼʘʥʥʘʷ ʬʦʨʤʘʮʠʷ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚ ʪʨʫʜʘʭ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʛʦʨʥʳʭ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ, 

ʄʦʥʛʦʣʠʠ [19] ʠ ʚʝʩʴʤʘ ʦʙʳʯʥʘ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ɹʫʨʷʪʠʠ. ɺ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ 

ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʝ ʩʪʝʧʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʢʣʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʚʭʦʜʷ ʧʦʜ ʧʦʣʦʛ ʩʦʩʥʦʚʳʭ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʥʘ ʦʧʫʰʢʘʭ. ʉʦʦʙʱʝʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʠʜʦʚʦʤʫ 

ʙʦʛʘʪʩʪʚʫ (ʦʪ 11 ʜʦ 34 ʚʠʜʦʚ ʥʘ 100 ʢʚ. ʤ), ʥʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 23 ʚʠʜʘ; 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʦʙʳʯʥʦ ʦʪ 50 ʜʦ 80 %. C. pediformis ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʦʜʦʤʠʥʘʥʪʘʤʠ ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ Geranium pseudosibiricum, Artemisia commutata ʠ ʜʝʨʥʦʚʠʥʥʦʛʦ 

ʟʣʘʢʘ Poa botryoides, ʭʘʨʘʢʪʝʨʥʳ ʩ ʥʝʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ Astragalus adsurgens, Lupinaster 

pentaphyllus. 

ʌʦʨʤʘʮʠʷ ʩʪʝʣʣʝʨʦʚʘʷ. ɼʦʤʠʥʘʥʪ ʩʦʦʙʱʝʩʪʚ Stellera chamaejasme ï ʛʦʨʥʦʩʪʝʧʥʦʡ 

ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʡ ʚʠʜ [6]. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʝʣʣʝʨʦʚʳʭ ʩʪʝʧʝʡ ʚ ɿʘʧʘʜʥʦʤ 
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ɿʘʙʘʡʢʘʣʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʤʠ ʨʘʥʝʝ [23]. ʉʦʦʙʱʝʩʪʚʘ ʦʪʤʝʯʝʥʳ ʚ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʥʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʡ ʧʨʠʫʨʦʯʝʥʘ ʢ ʙʘʩʩʝʡʥʫ ʚʝʨʭʥʝʡ ʋʜʳ (ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. 

ʂʦʤʩʦʤʦʣʴʩʢʦʝ). ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʝʣʣʝʨʦʚʳʝ ʩʪʝʧʠ ʥʘ ʦʧʫʰʢʘʭ ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ, ʧʦ ʩʢʣʦʥʘʤ 

ʢʨʫʪʠʟʥʦʡ 5-10 ʛʨʘʜʫʩʦʚ, ʵʢʩʧʦʟʠʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʧʘʜʥʳʝ (ʨʠʩ. 2). ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 45 ʜʦ 70 %, ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ 25-35 ʩʤ. ʎʝʥʦʬʣʦʨʘ ʚʢʣʶʯʘʝʪ 91 ʚʠʜ, 

ʵʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʘʷ ʬʦʨʤʘʮʠʷ. ɺʳʜʝʣʷʶʪʩʷ ʜʚʝ ʘʩʩʦʮʠʘʮʠʠ. ɺ ʚʦʣʦʜʫʰʢʦʚʦ-ʩʪʝʣʣʝʨʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʩʦʜʦʤʠʥʘʥʪʦʤ Bupleurum scorzonerifolium ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʚʠʜʦʚ 

ʚʭʦʜʷʪ Aster alpinus, ʛʦʨʥʦʩʪʝʧʥʳʝ ʚʠʜʳ Scabiosa comosa, Dianthus versicolor, Schizonepeta 

multifida, Thymus baicalensis. ʉʪʝʧʥʳʝ ʟʣʘʢʠ Poa botryoides, Koeleria cristata ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʝʜʠʥʠʯʥʳʭ ʦʧʠʩʘʥʠʷʭ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʦʙʠʣʠʝʤ.  

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʪʝʣʣʝʨʦʚʳʝ ʩʪʝʧʠ ʚ ʦʢʨ. ʩ. ʂʦʤʩʦʤʦʣʴʩʢʦʝ (ʌʦʪʦ ʉ.ɸ. ʍʦʣʙʦʝʚʦʡ) 

 

ɺ ʘʩʩʦʮʠʘʮʠʠ ʵʜʝʣʴʚʝʡʩʦʚʦ-ʣʘʧʯʘʪʢʦʚʦ-ʩʪʝʣʣʝʨʦʚʦʡ ʩʦʜʦʤʠʥʘʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

Potentilla tanacetifolia ʩ ʦʙʠʣʠʝʤ 2 ʙʘʣʣʘ, Leontopodium ochroleucum ʩʦ ʩʨʝʜʥʠʤ ʦʙʠʣʠʝʤ 

1 ʙʘʣʣ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ï Veronica incana, Geranium transbaicalicum. ɽʜʠʥʠʯʥʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʢʫʩʪʘʨʥʠʢ Salix rosmarinifolia. 

ʌʦʨʤʘʮʠʷ ʥʠʪʝʣʠʩʪʥʠʢʦʚʘʷ. Filifolium sibiricum (ʥʠʪʝʣʠʩʪʥʠʢ ʩʠʙʠʨʩʢʠʡ) ï 

ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ ʛʦʨʥʦʩʪʝʧʥʦʡ ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʡ ʚʠʜ, ʬʦʨʤʠʨʫʝʪ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʝ 

ʚ ʣʘʥʜʰʘʬʪʝ ʩʦʦʙʱʝʩʪʚʘ ʷʨʢʦ-ʟʝʣʝʥʦʛʦ ʘʩʧʝʢʪʘ. ʉʦʦʙʱʝʩʪʚʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʘʤʝʥʠʩʪʳʤ 

ʨʦʚʥʳʤ ʩʢʣʦʥʘʤ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʛʨʘʥʠʯʘʪ ʚʳʰʝ ʧʦ ʩʢʣʦʥʫ ʩ ʦʩʪʝʧʥʝʥʥʳʤʠ ʩʦʩʥʷʢʘʤʠ 

ʚ ʋʣʴʜʫʨʛʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʫʨʦʯʠʱʘʭ ʍʘʨʛʘʪʘ, ʐʘʥʘʨʪʘ (ʨʠʩ. 3). ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʚ ʩʨʝʜʥʝʤ 40-50 %, ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ 20-25 ʩʤ. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 12-25.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʣʘʢʘʤʠ Agropyron cristatum, Poa botryoides, 

Achnatherum sibiricum, ʘ ʪʘʢʞʝ Potentilla tanacetifolia, ʩ ʤʝʥʴʰʠʤ ʦʙʠʣʠʝʤ Bupleurum 

scorzonerifolium. 

ʌʦʨʤʘʮʠʷ ʨʘʟʥʦʪʨʘʚʥʘʷ (Potentilla tanaʩetifolia, Bupleurum scorzonerifolium). ɼʚʘ ʵʪʠʭ 

ʣʫʛʦʚʦʩʪʝʧʥʳʭ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ ʧʦʣʠʢʘʨʧʠʢʘ ʯʘʩʪʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʩʦʚʤʝʩʪʥʦ. ʅʘʤʠ 

ʚ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʀʥʜʦʣʘ, ʉʦʩʥʦʚʦʦʟʝʨʩʢ ʦʪʤʝʯʝʥʳ ʬʠʪʦʮʝʥʦʟʳ, 

ʚ ʢʦʪʦʨʳʭ B. scorzonerifolium ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʘʥʪʦʤ; ʧʦʜʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ɿʘʧʘʜʥʦʤ 

ɿʘʙʘʡʢʘʣʴʝ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʝʜʥʳʡ (11-18 ʚʠʜʦʚ), ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 
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50 %. ɺʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʠʤʝʶʪ ʷʨʢʦ-ʞʝʣʪʳʡ ʘʩʧʝʢʪ ʮʚʝʪʫʱʠʭ Potentilla 

tanacetifolia, Bupleurum scorzonerifolium. ʏʘʩʪʦ ʩʦʜʦʤʠʥʠʨʫʝʪ Aster alpinus.  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ (ʩʪʝʣʣʝʨʦʚʳʭ, ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʭ, 

ʨʘʟʥʦʪʨʘʚʥʦ-ʚʦʣʦʜʫʰʢʦʚʳʭ) ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʝʨʘʚʥʠʥʩʢʠʭ ʩʪʝʧʝʡ. ʆʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ 

ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʢ ʉʝʣʝʥʛʠʥʩʢʦʤʫ ʩʨʝʜʥʝʛʦʨʴʶ.  

 

 

ʈʠʩʫʥʦʢ 3 ï ʅʠʪʝʣʠʩʪʥʠʢʦʚʳʝ ʩʪʝʧʠ ʚ ʋʣʴʜʫʨʛʠʥʩʢʦʤ ʧʦʥʠʞʝʥʠʠ (ʌʦʪʦ 

ʉ.ɸ. ʍʦʣʙʦʝʚʦʡ) 

 

ʉʨʘʚʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʮʝʥʦʬʣʦʨʘʭ ʬʦʨʤʘʮʠʡ ʧʦʢʘʟʘʣʦ ʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ. ɺ ʪʘʙʣʠʮʫ ʚʢʣʶʯʝʥʳ ʚʠʜʳ ʩ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʦʪ 20 % ʠ ʚʳʰʝ, ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʦʪ 

4 ʠ ʚʳʰʝ.  ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘʛʣʷʜʥʳʤ ʙʳʣʦ ʚʢʣʶʯʝʥʠʝ ʚʠʜʦʚ ʩ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʚʳʩʦʢʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ (ʚʩʝʛʦ 6 ʚʠʜʦʚ).  ɺ ʩʧʠʩʢʝ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʚʠʜʦʚ ʩʚʦʜʥʦʡ ʮʝʥʦʬʣʦʨʳ ʩʪʝʧʝʡ 

ɽʨʘʚʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ Poa botryoides, Bupleurum scorzonerifolium, Stellera chamaejasme, Carex 

pediformis, Potentilla tanacetifolia, Galium verum, Leymus chinensis (ʚʳʰʝ 10 ʙʘʣʣʦʚ ʠʟ 

ʚʦʟʤʦʞʥʳʭ 100). ʉʪʘʙʠʣʴʥʦ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ Galium verum (ʦʪ 6 ʜʦ 16). 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʵʪʦ ʚʠʜʳ ʤʝʟʦʢʩʝʨʦʬʠʪʥʳʭ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʚʦ ʚʩʝʭ 

ʬʦʨʤʘʮʠʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Leymus chinensis ï ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʛʦ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʦʛʦ 

ʟʣʘʢʘ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 4 ʬʦʨʤʘʮʠʷʭ. ɽʩʣʠ ʵʪʠ ʞʝ ʚʠʜʳ ʩʨʘʚʥʠʚʘʪʴ ʚ ʮʝʥʦʬʣʦʨʘʭ 

ʬʦʨʤʘʮʠʡ, ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʣʘʢʦʚʳʤʠ ʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʦʚʳʤʠ 

ʩʪʝʧʷʤʠ. ʊʘʢ, ʚ ʤʷʪʣʠʢʦʚʦʡ, ʞʠʪʥʷʢʦʚʦʡ, ʚʦʩʪʨʝʮʦʚʦʡ, ʘ ʪʘʢʞʝ ʚ ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʦʡ 

ʬʦʨʤʘʮʠʷʭ ʘʢʪʠʚʥʦʩʪʴ Poa botryoides ʚʳʰʝ 10, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ; ʚ ʛʨʫʧʧʝ ʨʘʟʥʦʪʨʘʚʥʳʭ 

ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʚ ʥʠʪʝʣʠʩʪʥʠʢʦʚʦʡ, ʩʪʝʣʣʝʨʦʚʦʡ, ʨʘʟʥʦʪʨʘʚʥʦʡ ʬʦʨʤʘʮʠʷʭ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʥʠʟʢʦʝ ï ʦʪ 2 ʜʦ 7. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʘʢʪʠʚʥʦʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʬʦʨʤʘʮʠʷ ʪʦʥʢʦʥʦʛʦʚʳʭ ʩʪʝʧʝʡ, ʛʜʝ ʠʟ ʟʣʘʢʦʚ 

ʚʳʩʦʢʦʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʵʜʠʬʠʢʘʪʦʨ Koeleria cristata, ʚʜʚʦʝ ʤʝʥʴʰʝ ʘʢʪʠʚʥʦʩʪʴ Potentilla 

acaulis, ʧʦʯʪʠ ʨʘʚʥʦʝ ʟʥʘʯʝʥʠʝ (10-12) ʠʤʝʶʪ Agropyron cristatum, Aster alpinus, Leontopodium 

ochroleucum. ʆʜʥʘʢʦ ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ ʪʦʥʢʦʥʦʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ Lespedeza juncea ï 

ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʤ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤ ʚʠʜʦʤ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʛʨʫʧʧʳ ʚʠʜʦʚ, 

ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚ ʮʝʣʦʤ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʘʮʠʷʭ ʚ ʯʘʩʪʥʦʩʪʠ, ʥʦ ʩ ʥʠʟʢʠʤ 
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ʧʦʢʘʟʘʪʝʣʝʤ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʠ ʥʠʟʢʦʡ 

ʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ: Sanguisorba officinalis, Aster alpinus, Veronica incana, Lupinaster 

pentaphyllus, Astragalus adsurgens ʠ ʜʨ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʬʠʪʦʮʝʥʦʟʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʚʠʜʦʚ ʮʝʥʦʬʣʦʨʳ ʚʢʣʶʯʘʝʪ ʣʝʩʦʩʪʝʧʥʳʝ ʠ 

ʛʦʨʥʦʩʪʝʧʥʳʝ ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʧʘʣʝʘʨʢʪʠʢʠ [20, 24]. ʕʪʠ ʞʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʚʠʜʘʤ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʢʣʘʩʩʘ 

Cleistogenetea squarrosae Mirkin et al. ex Korotkov et al. 1991 ʚ ɺʦʩʪʦʯʥʦʤ ɿʘʙʘʡʢʘʣʴʝ [25]. 

ɺ ʮʝʣʦʤ, ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ 

ʠ ʠʭ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʠʮʠʠ ʜʘʫʨʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦ ʬʣʦʨʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʠʣʠʷ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ 

ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʷʭ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʠʜʘʤʠ ʢʘʢ Stellera chamaejasme, Bupleurum 

scorzonerifolium, Filifolium sibiricum, Scabiosa comosa ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʙʦʣʝʝ ʛʫʤʠʜʥʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʦʚ ʇʘʮʠʬʠʢʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʯʝʚʠʜʥʳ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ ʚʠʜʦʚ ʩʪʝʧʥʦʡ ɽʚʨʘʟʠʠ (ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦ-ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ) ʢʘʢ 

ʠʥʜʠʢʘʪʦʨʦʚ ʟʦʥʘʣʴʥʳʭ ʧʦʣʫʛʫʤʠʜʥʳʭ ʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ; ʯʘʱʝ ʚ 

ʩʦʩʪʘʚʝ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʦʜʦʤʠʥʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚ ʦʪʤʝʯʘʶʪʩʷ Poa botryoides, Agropyron 

cristatum, Koeleria cristata; ʚʦ ʬʨʘʢʮʠʠ ʨʘʟʥʦʪʨʘʚʴʷ ʭʘʨʘʢʪʝʨʥʳʝ ʝʚʨʦʘʟʠʘʪʩʢʠʝ 

ʤʝʟʦʢʩʝʨʦʬʠʪʳ, ʚ ʠʭ ʯʠʩʣʝ Potentilla tanacetifolia, Galium verum, Astragalus adsurgens, Silene 

repens ʠ ʜʨʫʛʠʝ ʩ ʥʠʟʢʦʡ ʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʪʘʙʣ. 1). ʊʘʢʞʝ ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʬʦʨʤʘʮʠʠ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʠʝ ʩʚʷʟʠ ʩ ʨʘʟʥʦʪʨʘʚʥʳʤʠ, ʦʩʦʙʝʥʥʦ 

ʩ ʜʘʫʨʩʢʠʤʠ ʬʦʨʤʘʮʠʷʤʠ, ʯʪʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ ʩ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ (ʨʠʩ. 4). ɼʘʫʨʩʢʠʝ 

ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ɽʨʘʚʥʳ ï ʩʪʝʣʣʝʨʦʚʳʝ, ʚʦʣʦʜʫʰʢʦʚʳʝ, ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʝ ʙʣʠʟʢʠ 

ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʠʤ ʧʨʝʨʠʷʤ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩ ʧʦʩʣʝʜʥʠʤʠ ʮʝʥʦʛʝʥʝʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ; 

ʚʳʷʚʣʝʥʥʳʝ ʩʪʝʧʥʳʝ ʦʩʪʨʦʚʢʠ ʥʘ ɺʠʪʠʤʩʢʦʤ ʧʣʦʩʢʦʛʦʨʴʝ ʷʚʣʷʶʪʩʷ ʨʝʬʫʛʠʷʤʠ ʚ ʩʪʝʧʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ɿʘʙʘʡʢʘʣʴʷ ʠ ʄʦʥʛʦʣʠʠ [20, 24, 26].  

 

 

ʈʠʩʫʥʦʢ 4 ï ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʮʝʥʦʬʣʦʨ ʬʦʨʤʘʮʠʡ ʩ ʫʯʝʪʦʤ 

ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ (ʧʦ ʤʝʪʦʜʫ ʋʦʨʜʘ) (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʬʦʨʤʘʮʠʠ: 1 ï ʚʦʩʪʨʝʮʦʚʳʝ (Leymus chinensis); 2 ï 

ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʝ (Carex pediformis); 3 ï ʞʠʪʥʷʢʦʚʳʝ (Agropyron cristatum); 4 ï ʤʷʪʣʠʢʦʚʳʝ (Poa 

botryoides); 5 ï ʨʘʟʥʦʪʨʘʚʥʳʝ (Potentilla tanacetifolia, Bupleurum scorzonerifolium); 6 ï ʩʪʝʣʣʝʨʦʚʳʝ 

(Stellera chamaejasme); 7 ï ʪʦʥʢʦʥʦʛʦʚʳʝ (Koeleria cristata); 8 ï ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʝ (Filifolium 

sibiricum). 

 



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 95 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦ ʤʝʪʦʜʫ ʋʦʨʜʘ ʩ ʫʯʝʪʦʤ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʦʬʣʦʨʘʤʠ ʬʦʨʤʘʮʠʡ (ʨʠʩ. 4). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʦʢʘʟʘʣʠʩʴ ʞʠʪʥʷʢʦʚʳʝ ʠ 

ʤʷʪʣʠʢʦʚʳʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ, ʚʭʦʜʷʱʠʝ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʩ ʚʦʩʪʨʝʮʦʚʳʤʠ ʠ 

ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʤʠ ʩʪʝʧʷʤʠ. ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ʚʤʝʩʪʝ ʩ 

ʪʦʥʢʦʥʦʛʦʚʳʤʠ ʩʪʝʧʷʤʠ ʩ ʫʯʘʩʪʠʝʤ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʚʠʜʦʚ Aster alpinus, Potentilla acaulis 

(ʪʘʙʣ. 1).  

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʧʝʡ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʶʛʘ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ. 

ɺ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʫʛʦʚʳʝ ʩʪʝʧʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʜʠʛʨʝʩʩʠʦʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ, ʯʘʱʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ ʠ ʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʣʝʩʦʩʪʝʧʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ. ʎʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʝʡ ɽʨʘʚʥʳ ʙʣʠʟʢʦ ʢ ʣʫʛʦʚʳʤ ʩʪʝʧʷʤ ɿʘʧʘʜʥʦʛʦ 

ʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʠ ʦʙʲʝʜʠʥʷʝʪ 8 ʬʦʨʤʘʮʠʡ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʠʪʘʡʩʢʦʚʦʩʪʨʝʮʦʚʳʝ ʩʪʝʧʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʛʦʩʧʦʜʩʪʚʫʶʪ ʚ ɽʨʘʚʥʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ; ʚ ʶʞʥʝʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʡʦʥʘʭ ʚ ʜʦʣʠʥʝ ʨ. ʋʜʳ ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ï ʩʪʝʣʣʝʨʦʚʳʝ, 

ʥʠʪʝʣʠʩʪʥʠʢʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʥʦ-ʚʦʣʦʜʫʰʢʦʚʳʝ.  

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʠ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ ʩʦʩʪʘʚʣʷʶʪ 

ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʵʢʦʪʦʥ, ʛʜʝ ʜʘʫʨʩʢʠʝ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ, ʙʣʠʟʢʠʝ ʦʙʝʜʥʝʥʥʳʤ 

ʚʘʨʠʘʥʪʘʤ ɼʘʫʨʩʢʠʭ ʧʨʝʨʠʡ, ʩʦʯʝʪʘʶʪʩʷ ʩ ʩʦʦʙʱʝʩʪʚʘʤʠ ʬʦʨʤʘʮʠʡ ʥʘʩʪʦʷʱʠʭ 

ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʩʚʦʝʛʦ ʦʙʰʠʨʥʦʛʦ ʘʨʝʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʝʦʙʨʘʟʥʳʡ ʣʘʥʜʰʘʬʪ ɺʠʪʠʤʩʢʠʭ ʩʪʝʧʝʡ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʩʪʘʪʫʩʘ ʂʣʶʯʝʚʦʡ ʙʦʪʘʥʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʂɹʊ) ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʛʝʥʦ- ʠ ʮʝʥʦʬʦʥʜʘ.  
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The article is devoted to the characteristics of the phytocenotic diversity of steppe vegetation 

in the southern part of the Vitim Plateau (northeast of the Republic of Buryatia). The studied areas 
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are represented by meadow steppes and their digression variants, mostly in the composition of 

complexes with larch and birch forests in cryoarid forest steppes. ,Eight formations have been 

identified, including steppes with Leymus chinensis, bunchgrass and forb steppes with Filifolium 

sibiricum, Stellera chamaejasme. The article provides a brief description of the formations and 

presents data from a comparative quantitative analysis of their coenofloras, taking into account the 

occurrence rate and coenotic activity of species. This analysis revealed the unique features of the 

Vitim Plateau steppes, which constitute a phytogeographic ecotone where Daurian forb steppes and 

bunchgrass steppe communities form a distinctive steppe landscape in the northeast of Buryatia, 

deserving protection as a key botanical area. 

Key words: steppe vegetation, formation of vegetation, Vitim plateau, Eravna. 
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*ʄ.ɺ. ʃʝʙʝʜʝʚʘ1, ʉ.ʄ. ʗʤʘʣʦʚ1, ɼ.ɸ. ʍʘʣʠʫʣʣʠʥ1,2 
1ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ʋʬʠʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʷ, ʋʬʘ 
2ʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʈʦʩʩʠʷ, ʋʬʘ 

e-mail: *lebedevamv@mail.ru 

 

ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʖʞʥʦʤ ʠ ʉʨʝʜʥʝʤ ʋʨʘʣʝ. ʆʙʲʝʤ ʢʣʘʩʩʘ Festuco-Brometea ʚ 

ʨʝʛʠʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥ 5 ʧʦʨʷʜʢʘʤʠ, 10 ʩʦʶʟʘʤʠ, 37 ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ 8 ʙʝʟʨʘʥʛʦʚʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Festuco-Brometea, ʖʞʥʳʡ ʋʨʘʣ, ʉʨʝʜʥʠʡ ʋʨʘʣ, ʩʠʥʪʘʢʩʦʥʦʤʠʷ, 

ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʤʦʥʠʪʦʨʠʥʛ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʜʣʷ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʯʣʝʥʷʶʪʩʷ 

ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʝ, ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʝ, ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʠ ʵʥʜʝʤʠʯʥʳʝ ʛʦʨʥʦ-ʫʨʘʣʴʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʛʨʘʜʠʝʥʪʘʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʫʚʣʘʞʥʝʥʠʷ ʠ ʣʠʪʦʛʝʥʥʦʡ ʤʦʟʘʠʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ï ʦʪ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʥʘ ʩʝʚʝʨʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ ʦʧʫʩʪʳʥʝʥʥʳʭ ʥʘ ʶʛʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ 

ʪʘʢʞʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʝʪʨʦʬʠʪʥʳʭ ʠ ʛʘʣʦʬʠʪʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʈʝʛʠʦʥ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʠʝʨʘʨʭʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʀʩʪʦʨʠʷ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʝʧʝʡ ʨʝʛʠʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 

ʜʝʩʷʪʠʣʝʪʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʨʘʟʨʘʙʦʪʘʥʘ ʨʘʟʚʝʨʥʫʪʘʷ ʩʭʝʤʘ ʢʣʘʩʩʘ Festuco-Brometea, 

ʩʦʟʜʘʥʘ ʠ ʧʦʧʦʣʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʬʠʪʦʮʝʥʦʪʝʢʘ. ʆʜʥʘʢʦ ʦʰʠʙʦʯʥʦ ʩʯʠʪʘʪʴ ʵʪʦ 

çʟʘʚʝʨʰʝʥʥʦʩʪʴʶè ʠ ʩʯʠʪʘʪʴ ʧʦʪʝʥʮʠʘʣ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʠʩʯʝʨʧʘʥʥʳʤ ʥʘ ʵʪʘʧʝ ʧʫʙʣʠʢʘʮʠʠ 

ʧʨʦʜʨʦʤʫʩʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʙʘʟʦʚʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩʠʥʪʘʢʩʦʥʦʤʠʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʜʣʠʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʉʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʠʩʧʳʪʳʚʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ 

ʜʘʚʣʝʥʠʝ: ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʘʩʪʙʠʱʥʳʭ ʨʝʞʠʤʦʚ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʘʨʠʜʠʟʘʮʠʷ 

ʢʣʠʤʘʪʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʪʘʪʠʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʤʝʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʀʤʝʥʥʦ ʦʥ ʚʘʞʝʥ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʦʦʙʱʝʩʪʚʘ, 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʪ 

ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʚʳʧʘʩʘ ʜʦ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ ʵʚʦʣʶʮʠʶ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʪʝʧʝʡ ʨʝʛʠʦʥʘ 

ʦʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʣʦʨʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʣʴ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʥʝ ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʚʠʟʠʠ ʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʭʝʤ, ʘ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʝʚʨʘʱʘʷʩʴ ʠʟ çʷʟʳʢʘ 

ʦʧʠʩʘʥʠʷè ʚ çʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷè ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʚ ʵʧʦʭʫ ʛʣʦʙʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ. 

 



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 100 

ɿʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ: 1) ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʝʪʨʦʩʧʝʢʪʠʚʳ ʠʟʫʯʝʥʠʷ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ; 2) ʦʙʦʙʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʢʣʘʩʩʘ Festuco-Brometea; 3) ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʨʘʣʘ ʫʥʠʢʘʣʝʥ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ 

ʩʪʘʥʦʚʠʣʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʥʘʯʠʥʘʷ ʩ XVIII ʩʪʦʣʝʪʠʷ (ʇ.ʉ. ʇʘʣʣʘʩ, ʀ.ʀ. ʃʝʧʝʭʠʥ, 

ʀ.ʇ. ʌʘʣʴʢ, ʀ.ɻ. ɻʝʦʨʛʠ). ɺ XIX ʩʪʦʣʝʪʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʣʠʩʴ, ʩʪʘʥʦʚʠʣʠʩʴ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʤʠ ʠ ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʘʤʠ ʍ.ʌ. ʃʝʩʩʠʥʛʘ, ʖ.ʂ. ʐʝʣʣʷ, ʉ.ʀ. ʂʦʨʞʠʥʩʢʦʛʦ, ʆ.ɸ. ʠ 

ɹ.ɸ. ʌʝʜʯʝʥʢʦ, ɸ.ʗ. ɻʦʨʜʷʛʠʥʘ. ɺʩʝ ʦʥʠ ʥʦʩʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

[1, 2]. ʉʧʝʮʠʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʖʞʥʦʤ ʠ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʙʳʣʦ 

ʥʘʯʘʪʦ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʩʪʦʣʝʪʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ 

ʦʬʦʨʤʣʝʥʠʝ ʛʝʦʙʦʪʘʥʠʢʠ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ [3]. ʆʜʥʘʢʦ ʚʧʣʦʪʴ ʜʦ 

1960-ʭ ʛʦʜʦʚ (ʝʩʣʠ ʠʩʢʣʶʯʠʪʴ ʫʬʠʤʩʢʦʛʦ ʙʦʪʘʥʠʢʘ ɸ.ʂ. ʅʦʩʢʦʚʘ) ʵʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʫʯʝʥʳʤʠ ʠʟ ʄʦʩʢʚʳ ʠ ʃʝʥʠʥʛʨʘʜʘ. ʆʩʥʦʚʫ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʣʷʣʠ ʨʘʙʦʪʳ ʇ.ʇ. ɾʫʜʦʚʦʡ [4], ʉ.ɽ. ʂʫʯʝʨʦʚʩʢʦʡ-ʈʦʞʘʥʝʮ [5], 

ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʘʰʢʠʨʩʢʦʡ 

ɸʉʉʈ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʚʰʠʝ ʧʦʜʭʦʜʘʤ ʜʦʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ɽ.ʄ. ʃʘʚʨʝʥʢʦ [6, 7]. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʜʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʥʘʯʘʣʦʤ 

ʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ɹ.ʄ. ʄʠʨʢʠʥʘ. ɿʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʚʷʟʘʥʘ ʩ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʠʚʰʝʛʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʥʩʦʣʠʜʘʮʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʚʩʪʨʘʠʚʘʥʠʝ ʩʦʚʝʪʩʢʦʡ, ʘ ʧʦʟʞʝ ʨʦʩʩʠʡʩʢʦʡ ʛʝʦʙʦʪʘʥʠʢʠ ʚ ʤʠʨʦʚʫʶ 

çvegetation scienceè. ʄʝʪʦʜ ʧʦʟʚʦʣʷʣ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʨʝʜʳ, ʠ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ, ʩʪʠʤʫʣʠʨʦʚʘʣ ʢ ʚʳʷʚʣʝʥʠʶ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʠʶ ʜʘʥʥʳʭ ʦ ʧʦʣʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ [8]. ʉʤʝʥʠʚʰʠʡ ʵʪʘʧ 

ʧʘʣʣʠʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʦʜʘ (1960-1970-ʝ ʛʛ.) ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ çʧʨʦʨʳʚè 

1980-ʭ ʛʦʜʦʚ ʩʚʷʟʘʥ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʚʦʜʦʢ ʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʂʦʣʣʝʢʪʠʚʦʤ ʛʝʦʙʦʪʘʥʠʢʦʚ ʠʟ ɻɼʈ, 

ʩʪʘʞʠʨʦʚʘʚʰʠʭʩʷ ʚ ʋʬʝ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʩʦʚ, ʩʪʝʧʝʡ, 

ʣʫʛʦʚ ʠ ʦʧʫʰʝʢ, ʘʥʪʨʦʧʦʛʝʥʥʦʡ, ʚʦʜʥʦʡ, ʧʨʠʙʨʝʞʥʦʡ ʠ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʦʚ ɹɸʉʉʈ. ɺ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʩʪʝʧʷʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [9], ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʘʩʩʦʮʠʘʮʠʷ ʢʩʝʨʦʪʝʨʤʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ ʪʘʢʞʝ 8 ʘʩʩʦʮʠʘʮʠʡ ʥʘʩʪʦʷʱʠʭ ʠ ʣʫʛʦʚʳʭ 

ʩʪʝʧʝʡ ʠ 1 ʩʦʦʙʱʝʩʪʚʦ ʧʘʩʪʙʠʱ ʚ ʇʨʝʜʫʨʘʣʴʝ ʥʘʨʷʜʫ ʩ 3 ʘʩʩʦʮʠʘʮʠʷʤʠ ʩʪʝʧʝʡ ʠ 1 ʩʦʦʙʱʝʩʪʚʦʤ 

ʧʘʩʪʙʠʱ ɿʘʫʨʘʣʴʷ. ʈʷʜ ʚʳʜʝʣʝʥʥʳʭ ʝʜʠʥʠʮ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʚʘʣʠʜʠʟʠʨʦʚʘʥʳ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʩʦʭʨʘʥʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦ ʩʝʡ ʜʝʥʴ. 

ɺ 1980-ʝ ʛʦʜʳ ʧʨʦʠʟʦʰʝʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʫʙʣʠʢʘʮʠʡ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʠ ʚʤʝʩʪʝ ʩ ʥʠʤ ʨʦʩʪ ʯʠʩʣʘ ʧʫʙʣʠʢʫʝʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʥʪʘʢʩʦʥʦʚ. ɺ ʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ 

ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʭ ʯʠʩʣʦ ʧʫʙʣʠʢʦʚʘʣʦʩʴ ʧʫʪʝʤ 

ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʨʫʢʦʧʠʩʝʡ ʚ ɺʀʅʀʊʀ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʤʘʪʝʨʠʘʣʳ ʧʦʣʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʧʫʙʣʠʢʘʮʠʷ ʢʦʪʦʨʳʭ ʙʳʣʘ ʟʘʪʨʫʜʥʝʥʘ ʚ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʪʦ ʚʨʝʤʷ ʩʦʚʝʪʩʢʠʭ ʞʫʨʥʘʣʘʭ. ɺ ʢʣʶʯʝʚʳʭ ʨʘʙʦʪʘʭ ʧʦ ʩʠʥʪʘʢʩʦʥʦʤʠʠ 

ʩʪʝʧʝʡ ʪʦʛʦ ʧʝʨʠʦʜʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʄ.ʉ. ʉʘʠʪʦʚʳʤ ʠ ʧʦʩʚʷʱʝʥʥʳʭ ʣʫʛʦʚʳʤ, ʥʘʩʪʦʷʱʠʤ ʠ 

ʧʝʪʨʦʬʠʪʥʳʤ ʩʪʝʧʷʤ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚʳʜʝʣʝʥʳ ʩʚʳʰʝ 20 ʥʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [10-14]. ʊʘʢʞʝ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʩʪʝʧʝʡ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʚʥʝʩʣʠ ɺ.ʉ. ʄʫʭʘʤʝʪʰʠʥʘ ʠ ɻ.ʄ. ʃʘʪʳʧʦʚʘ, ʦʧʫʙʣʠʢʦʚʘʚʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ɿʠʣʘʠʨʩʢʦʛʦ ʧʣʘʪʦ, ʚ ʢʦʪʦʨʦʤ ʠʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 4 ʥʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʣʫʛʦʚʳʭ ʠ ʧʝʪʨʦʬʠʪʥʳʭ 

ʩʪʝʧʝʡ [15]. ʆʜʥʘʢʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʝ ʥʘʰʣʠ 
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ʦʪʨʘʞʝʥʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʜʝʧʦʥʠʨʦʚʘʥʥʳʝ 

ʨʘʙʦʪʳ ʦʩʪʘʣʠʩʴ ʥʝʜʦʩʪʫʧʥʳ ʟʘʨʫʙʝʞʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʠʥʪʘʢʩʦʥʳ ʥʝ 

ʤʦʛʣʠ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʚʘʣʠʜʥʳʤʠ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʜʝʢʩʘ 

ʬʠʪʦʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ [8], ʘ ʚ ʩʠʣʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʝʨʝʜʠʥʳ ʠ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1990-ʭ ʛʦʜʦʚ ʜʦʩʪʫʧ ʢ ʥʠʤ ʩʪʘʣ ʟʘʪʨʫʜʥʝʥ ʠ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʘʢʞʝ ʥʘ ʩʣʦʞʥʦʩʪʠ ʚʘʣʠʜʠʟʘʮʠʠ ʩʢʘʟʳʚʘʣʘʩʴ ʠ ʩʧʝʮʠʬʠʢʘ ʚʥʝʩʝʥʠʷ ʨʫʢʦʧʠʩʝʡ 

ʙʝʟ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ [16].  

ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʝʨʝʭʦʜʫ ʩʠʥʪʘʢʩʦʥʦʤʠʩʪʦʚ ʢ ʧʫʙʣʠʢʘʮʠʠ ʤʦʥʦʛʨʘʬʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʦʣʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ. ʊʘʢ, ʚ 1994 ʛʦʜʫ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʤʦʥʦʛʨʘʬʠʷ ʢʦʣʣʝʢʪʠʚʘ ʘʚʪʦʨʦʚ, ʧʦʩʚʷʱʝʥʥʘʷ ʩʦʦʙʱʝʩʪʚʘʤ ʜʫʙʨʘʚʥʦʡ ʣʝʩʦʩʪʝʧʠ ʭʨʝʙʪʘ 

ʐʘʡʪʘʥ-ʊʘʫ, ʛʜʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 4 ʚʘʣʠʜʥʦ ʦʧʠʩʘʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʚʘ ʚʥʦʚʴ 

ʦʧʠʩʘʥʥʳʭ ʩʦʶʟʘ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [17]. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2000-ʭ ʛʦʜʦʚ 

ʢʣʘʩʩ Festuco-Brometea ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʙʳʣ ʚʪʦʨʳʤ ʧʦʩʣʝ ʢʣʘʩʩʘ Molinio-

Arrhenatheretea ʧʦ ʯʠʩʣʫ ʥʝʚʘʣʠʜʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ [18]. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ 

ʧʦ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʠʥʪʘʢʩʦʥʦʚ, ʥʦ ʠ ʥʘ 

ʚʘʣʠʜʠʟʘʮʠʶ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ. ɺ ʧʝʨʠʦʜ ʩ 2003 ʧʦ 2016 ʛʦʜʳ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʮʝʣʦʤ ʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [19-24]. 

ʇʝʨʚʦʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʙʦʙʱʝʥʠʝ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʙʦʪʝ ʉ.ʄ. ʗʤʘʣʦʚʘ [25, 26]. ɺ ʥʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʚʳʰʝ 700 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʝʜʫʨʘʣʴʩʢʦʡ, ʛʦʨʥʦ-ʣʝʩʥʦʡ ʠ ʟʘʫʨʘʣʴʩʢʦʡ ʯʘʩʪʷʭ 

ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ 

çʂʦʜʝʢʩʘ ʬʠʪʦʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʤʥʦʛʠʝ 

ʨʘʥʝʝ ʚʳʜʚʠʛʘʚʰʠʝʩʷ ʩʠʥʪʘʢʩʦʥʳ ï ʠʟ 37 ʘʩʩʦʮʠʘʮʠʡ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʣʠʰʴ 8. ʅʘ ʪʦʪ 

ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʚʳʩʰʠʭ ʝʜʠʥʠʮ ʚʳʛʣʷʜʝʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʣʫʛʦʚʳʝ ʩʪʝʧʠ ʨʝʛʠʦʥʘ ʙʳʣʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʦʨʷʜʢʝ Festucetalia valesiacae ʩ ʦʜʥʠʤ ʩʦʶʟʦʤ (Festucion valesiacae), 

ʥʘʩʪʦʷʱʠʝ ï ʚ ʧʦʨʷʜʢʝ Helictotricho-Stipetalia. ʅʘʩʪʦʷʱʠʝ ʩʪʝʧʠ ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʩʦʶʟʘ: 

HelictotrichoïStipion, Amygdalion nanae ʠ Aconogononion alpini, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʩʪʦʷʱʠʝ ʢʦʚʳʣʴʥʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʩʪʝʧʠ 

ʠ ʛʦʨʥʳʝ ʩʪʝʧʠ. ɺʥʫʪʨʠ ʵʪʠ ʩʦʶʟʳ ʜʨʦʙʠʣʠʩʴ ʥʘ ʧʘʨʳ ʧʝʪʨʦʬʠʪʥʦʛʦ ʠ ʪʠʧʦʚʦʛʦ ʧʦʜʩʦʶʟʦʚ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʣʶʯʝʚʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʚʘʨʝʥʠʝ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʘʥʘʣʠʟʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʩ ʪʦʯʥʳʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʠʚʷʟʢʘʤʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ 

ʟʜʝʩʴ ʩʳʛʨʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʬʠʪʦʮʝʥʦʪʝʢʠ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʖʞʥʦʛʦ 

ʋʨʘʣʘ [27], ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʦʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʛʨʝʛʘʪʦʨʘʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʪʘʢʠʭ ʢʘʢ EVA [28] ʠ S-plot [29]. ʂʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʝʜʠʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʖʞʥʦʛʦ ʠ 

ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʠ ʦʪʨʘʟʠʪʴ ʝʛʦ ʚ ʢʨʫʧʥʳʭ ʦʙʟʦʨʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [30-32]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʷʟʘʥʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʝʚʠʟʠʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʩʠʥʪʘʢʩʦʥʦʤʠʷ ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʄʝʩʷʛʫʪʦʚʩʢʦʡ ʠ ʂʨʘʩʥʦʫʬʠʤʩʢʦʡ ʣʝʩʦʩʪʝʧʝʡ 

[33]. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [34, 35] ʥʘʯʘʪʘ ʧʝʨʝʨʘʙʦʪʢʘ ʩʠʥʪʘʢʩʦʥʦʤʠʠ 

ʧʝʪʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ. ʉʚʦʝʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʥʠʟʢʦʛʦʨʥʦʡ ʩʪʝʧʥʦʡ 

ʧʨʦʚʠʥʮʠʠ ʟʘʢʨʝʧʣʝʥʦ ʚ ʨʘʥʛʝ ʩʦʶʟʘ Elytrigion pruiniferae Korolyuk, Yamalov, Lebedeva, 

Golovanov, Dulepova et Zolotareva 2022 [36]. ɺ ʧʨʝʜʝʣʘʭ ʋʨʘʣʴʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ ʦʧʠʩʘʥʳ 

1 ʘʩʩʦʮʠʘʮʠʷ ʣʫʛʦʚʳʭ ʠ 3 ʘʩʩʦʮʠʘʮʠʠ ʧʝʪʨʦʬʠʪʥʳʭ ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ 

ʩʪʝʧʝʡ [37]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʩʝʨʦʧʝʪʨʦʬʠʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪʩʷ.  
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʩʠʥʪʘʢʩʦʥʦʤʠʠ ʩʤʝʞʥʳʭ ʪʠʧʦʚ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʤʝʣʦʚʳʭ ʦʙʥʘʞʝʥʠʡ [38], ʧʝʩʯʘʥʳʭ ʤʘʩʩʠʚʦʚ [39], ʚʳʪʘʧʪʳʚʘʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʪʝʧʥʦʡ 

ʟʦʥʳ [40], ʩʦʦʙʱʝʩʪʚ ʢʩʝʨʦʪʝʨʤʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʖʞʥʦʛʦ ʋʨʘʣʘ [41]. ʕʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʰʘʛʦʤ ʢ ʧʦʥʠʤʘʥʠʶ ʛʨʘʥʠʮ ʢʣʘʩʩʘ Festuco-Brometea (ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ, ʪʘʢ 

ʠ ʬʠʪʦʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩ Festuco-Brometea ʥʘ ʖʞʥʦʤ ʠ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥ 5 

ʧʦʨʷʜʢʘʤʠ, 10 ʩʦʶʟʘʤʠ, 37 ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ 8 ʙʝʟʨʘʥʛʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ (ʩʤ. ʨʠʩ. 1). ʆʜʥʘʢʦ 

ʧʦʜʯʝʨʢʥʝʤ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʨʝʚʠʟʠʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ. ʇʦʤʠʤʦ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʪʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ, ʚ ʙʣʠʞʘʡʰʝʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤʘ ʠ ʚʝʨʦʷʪʥʘ ʢʦʨʨʝʢʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʩʫʭʠʭ ʩʪʝʧʝʡ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʧʦʨʷʜʢʘ Tanaceto achilleifoliiïStipetalia lessingianae.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʩʩʦʮʠʘʮʠʡ ʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʧʦʨʷʜʢʦʚ (ʀʩʪʦʯʥʠʢ: 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 
 

ʇʨʦʜʨʦʤʫʩ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ 
 

ʂʣʘʩʩ Festuco-Brometea Br.-Bl. et R. Tx. in Br.-Bl. 1947 ï 45 ʘʩʩʦʮʠʘʮʠʡ ʠ ʩʦʦʙʱʝʩʪʚ 
 

ʇʦʨʷʜʦʢ Brachypodietalia pinnati Korneck 1974 nom. conserv. propos. 

ʉʦʶʟ CirsioïBrachypodion pinnati Hadaļ et Klika in Klika et Hadaļ 1944 (7 

ʘʩʩʦʮʠʘʮʠʡ ʠ 1 ʩʦʦʙʱʝʩʪʚʦ) ï ʉʪʝʧʠ ʣʫʛʦʚʳʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʠ 

ʜʝʨʥʦʚʠʥʥʦʦʩʦʢʦʚʳʝ: ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʳʝ (ʜʦʤ. Stipa pennata, S. tirsa ʠ 

ʨʘʟʥʦʪʨʘʚʴʝ), ʨʘʟʥʦʪʨʘʚʥʦ-ʦʚʩʷʥʠʮʝ-ʢʦʚʳʣʝʚʳʝ (ʜʦʤ. Stipa pennata, S. tirsa, Festuca 

valesiaca ʠ F. pseudovina ʠ ʨʘʟʥʦʪʨʘʚʴʝ). 

ɸʩʩʦʮʠʘʮʠʷ Centaureo sibiricaeïPoetum transbaicalicae Filinov in Yamalov et al. 

2003 

ɸʩʩʦʮʠʘʮʠʷ Drabo sibiricaeïPrimuletum macrocalycis Yamalov in Yamalov et 

Kucherova 2009 

ɸʩʩʦʮʠʘʮʠʷ Galio tinctoriiïHelictotrichetum desertorum Zolotareva, Korolyuk, 

Makunina et Podgaevskaya 2024 

ɸʩʩʦʮʠʘʮʠʷ Galio veriïStipetum tirsae Yamalov, Bayanov, Mullagulov, Muldashev 

et Averinova 2013 

ɸʩʩʦʮʠʘʮʠʷ Lathyro pallescensïHelictotrichetum schelliani Solomeshch, Grigorev, 

Muldashev et Alimbekova 1994 

ɸʩʩʦʮʠʘʮʠʷ Leucanthemo vulgarisïStipetum pennatae Bayanov in Yamalov et al. 

2013 

ɸʩʩʦʮʠʘʮʠʷ Poo angustifoliaeïStipetum pennatae Yamalov, Bayanov, Mullagulov, 

Muldashev et Averinova 2013 

ʉʦʦʙʱʝʩʪʚʦ Spiraea crenata 
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ʇʦʨʷʜʦʢ Festucetalia valesiacae So· 1947 ï ʉʪʝʧʠ ʣʫʛʦʚʳʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʠ 

ʜʝʨʥʦʚʠʥʥʦʦʩʦʢʦʚʳʝ: ʨʘʟʥʦʪʨʘʚʥʦ-ʦʚʩʷʥʠʮʝʚʳʝ (ʜʦʤ. Festuca valesiaca ʠ F. pseudovina ʠ 

ʨʘʟʥʦʪʨʘʚʴʝ) 

ʉʦʶʟ Amygdalion nanae Golub 2011 (2 ʘʩʩʦʮʠʘʮʠʠ ʠ 1 ʩʦʦʙʱʝʩʪʚʦ) 

ɸʩʩʦʮʠʘʮʠʷ Artemisio austriacaeïSpiraetum hypericifolii Korolyuk et Lebedeva in 

Yamalov et al. 2025 

ɸʩʩʦʮʠʘʮʠʷ Phedimo hybridiïCotoneasteretum melanocarpi Abramova et Yamalov 

in Yamalov et al. 2025 

ʉʦʦʙʱʝʩʪʚʦ Melica transsilvanicaïArtemisia santolinifolia (=Artemisia 

stechmanniana) 
 

ʉʦʶʟ Festucion valesiacae Klika 1931 nom. cons. propos. (2 ʘʩʩʦʮʠʘʮʠʠ) 

  ʇʦʜʩʦʶʟ Festucenion valesiacae Kolbek in Moravec et al. 1983  

ɸʩʩʦʮʠʘʮʠʷ Artemisio austriacaeïFestucetum valesiacae Karpov, Lysenko et Golub 

in Lysenko et Rakov 2010 nom. invers. propos. 

ɸʩʩʦʮʠʘʮʠʷ Hedysaro argyrophylliïCentauretum sibiricae Yamalov et 

Sultangareeva 2010 
 

ʇʦʨʷʜʦʢ Helictotricho-Stipetalia Toman 1969 (24 ʘʩʩʦʮʠʘʮʠʠ ʠ 5 ʩʦʦʙʱʝʩʪʚ) ï ʉʪʝʧʠ 

ʥʘʩʪʦʷʱʠʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ: ʩʪʝʧʠ ʥʘʩʪʦʷʱʠʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ 

ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʝ (ʢʦʚʳʣʴʥʦ-ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʝ (Stipa zalesskii, S. capillata), ʢʦʚʳʣʴʥʦ-

ʪʠʧʯʘʢʦʚʦ-ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʝ (Stipa zalesskii, S. capillata), ʪʠʧʯʘʢʦʚʦ-

ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʝ, ʦʚʩʝʮʦʚʦ-ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʳʝ) ʠ ʙʝʜʥʦʨʘʟʥʦʪʨʘʚʥʳʝ (ʢʦʚʳʣʴʥʦ- 

ʙʝʜʥʦʨʘʟʥʦʪʨʘʚʥʳʝ (S. lessingiana, S. capillata, S. sareptana), ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʦ- 

ʙʝʜʥʦʨʘʟʥʦʪʨʘʚʥʳʝ ʠ ʪʠʧʯʘʢʦʚʦ-ʙʝʜʥʦʨʘʟʥʦʪʨʘʚʥʳʝ) 

ʉʦʶʟ Helictotricho desertorumïOrostachyion spinosae Korolyuk 2017 nom. inval. p.p. 

[Art. 3B]. (9 ʘʩʩʦʮʠʘʮʠʡ ʠ 4 ʩʦʦʙʱʝʩʪʚʘ)  

ɸʩʩʦʮʠʘʮʠʷ Orostachyo spinosaeïThymetum guberlinensis Solomeshch et al. 1994 

ɸʩʩʦʮʠʘʮʠʷ Asperulo petraeaeïThymetum guberliensis Solomeshch, Grigorev, 

Muldashev et Alimbekova 1994 

ɸʩʩʦʮʠʘʮʠʷ Astragalo helmiiïStipetum lessingianae Martynenko, Shirokikh, 

Yamalov, Muldashev, Bikbaev, Baisheva et Galeeva 2018 

ɸʩʩʦʮʠʘʮʠʷ Carici supinaeïAizopsietum hybridae Zolotareva, Korolyuk et 

Makunina 2023 

ɸʩʩʦʮʠʘʮʠʷ Centaureo sibiricaeïStipetum pulcherrimae Yamalov in Zolotareva et 

al. 2019 

ɸʩʩʦʮʠʘʮʠʷ Pulsatillo uralensisïHelictotrichetum desertorum Teptina, Lebedeva et 

Yamalov 2018 

ɸʩʩʦʮʠʘʮʠʷ Diantho acicularisïOrostachyetum spinosae Schubert et al. ex Yamalov 

et al. in Zolotareva et al. 2023 

ɸʩʩʦʮʠʘʮʠʷ Salvio nutantisïStipetum korschinskyi Martynenko, Shirokikh, 

Yamalov, Muldashev, Bikbaev, Baisheva et Galeeva 2018 

ɸʩʩʦʮʠʘʮʠʷ Stipo pennataeïCentauretum sibiricae Yamalov et al. ex Zolotareva, 

Korolyuk et Yamalov 2019 

ʉʦʦʙʱʝʩʪʚʦ Anthemis subtinctoria (=Cota tinctoria subsp. tinctoria)ïAster alpinus  

ʉʦʦʙʱʝʩʪʚʦ Festuca valesiacaïAlyssum tortuosum (=Odontarrhena tortuosa) 

ʉʦʦʙʱʝʩʪʚʦ Thymus uralensis (=Thymus talijevii subsp. talijevii)ïDianthus 

acicularis 

ʉʦʦʙʱʝʩʪʚʦ Artemisia lerchianaïKrascheninnikovia ceratoides Martynenko, 

Shirokikh, Yamalov, Muldashev, Bikbaev, Baisheva et Galeeva 2018 
 

ʉʦʶʟ Carici supinaeïStipion zalesskii Korolyuk 2017 nom. inval. [Art. 3B]. (2 

ʘʩʩʦʮʠʘʮʠʠ)  
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ɸʩʩʦʮʠʘʮʠʷ Artemisio austriacaeïStipetum capillatae Schubert et al. ex Korolyuk 

2014 

ɸʩʩʦʮʠʘʮʠʷ Artemisio nitrosaeïFestucetum valesiacae Zolotareva, Korolyuk et 

Makunina 2023 
 

ʉʦʶʟ Elytrigion pruiniferae Korolyuk, Yamalov, Lebedeva, Golovanov, Dulepova et 

Zolotareva 2022 (6 ʘʩʩʦʮʠʘʮʠʡ + 1 ʩʦʦʙʱʝʩʪʚʦ) 

ɸʩʩʦʮʠʘʮʠʷ Anthemido trotzkianaeïThymetum guberlinensis Golovanov, Yamalov, 

Lebedeva, Korolyuk, Abramova et Dulepova 2021 

ɸʩʩʦʮʠʘʮʠʷ Elytrigietum pruiniferae Lebedeva in Korolyuk et al. 2022 

ɸʩʩʦʮʠʘʮʠʷ Elytrigio pruiniferaeïStipetum sareptanae Golovanov in Korolyuk et 

al. 2022 

ɸʩʩʦʮʠʘʮʠʷ Stipo zalesskiiïCentauretum turgaicae Korolyuk, Yamalov, Lebedeva, 

Golovanov, Dulepova et Zolotareva 2022 

ɸʩʩʦʮʠʘʮʠʷ Tanaceto kittaryaniïEphedretum distachyae Zolotareva, Korolyuk, 

Makunina et Podgaevskaya 2024 

ɸʩʩʦʮʠʘʮʠʷ Thymo guberlinensisïGalatelletum villosae Yamalov in Korolyuk et al. 

2022 

ʉʦʦʙʱʝʩʪʚʦ Thymus guberlinensisïSpiraea crenata  
 

ʉʦʶʟ Helictotricho-Stipion Toman 1969 (2 ʘʩʩʦʮʠʘʮʠʠ) 

ɸʩʩʦʮʠʘʮʠʷ Astragalo austriacaeïStipetum pulcherrimae Martynenko, Shirokikh, 

Yamalov, Muldashev, Bikbaev, Baisheva et Galeeva 2018 

ɸʩʩʦʮʠʘʮʠʷ Helictotricho desertoriïStipetum rubentis Toman 1969 
 

ʉʦʶʟ Stipion korshinskyi Toman 1969 (2 ʘʩʩʦʮʠʘʮʠʠ) 

ɸʩʩʦʮʠʘʮʠʷ Nepeto ucranicaeïStipetum lessingianae Zolotareva, Korolyuk, 

Makunina et Podgaevskaya 2024 

ɸʩʩʦʮʠʘʮʠʷ Scorzonerʦ austriacaʝïStipetum lessingianae Yamalov ex Yamalov, 

Zolotareva, Korolyuk in Zolotareva et al. 2024 

ʉʦʶʟ Helictotricho desertori-Stipion rubentis Toman 1969 (3 ʘʩʩʦʮʠʘʮʠʠ) 

ɸʩʩʦʮʠʘʮʠʷ Gypsophillo altissimaeïStipetum zalesskii Solomeshch, Grigorev, 

Muldashev et Alimbekova 1994 

ɸʩʩʦʮʠʘʮʠʷ Minuartio krascheninnikoviiïFestucetum pseudovinae Bayanov in 

Yamalov et al. 2011 

ɸʩʩʦʮʠʘʮʠʷ Trinio muricataeïCentauretum sibiricae Yamalov, Bayanov, 

Martynenko, Muldashev et Shirokikh 2011 
 

ʇʦʨʷʜʦʢ Tanaceto achilleifoliiïStipetalia lessingianae Lysenko et Mucina in Mucina et al. 

2016 ï ʆʧʫʩʪʳʥʝʥʥʳʝ ʧʦʣʳʥʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ: ʨʦʤʘʰʥʠʢʦʚʦ (Tanacetum 

achilleifolium) ʠ ʣʝʨʭʦʧʦʣʳʥʥʦ (Artemisia lerchiana) ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ. 

ʉʦʶʟ Tanaceto achilleifoliiïStipion lessingianae Royer ex Lysenko et Mucina in 

Mucina et al. 2016 (1 ʘʩʩʦʮʠʘʮʠʷ) 

ɸʩʩʦʮʠʘʮʠʷ Tanaceto achilleifoliiïStipetum lessingianae Lysenko et Kalmykova in 

Mucina et al. 2016 
 

ʇʦʨʷʜʦʢ PolygonoïArtemisietalia austriacae Sakhapov et Solomeshch in A. Ishbirdin et al. 

1988 (1 ʘʩʩʦʮʠʘʮʠʷ ʠ 1 ʩʦʦʙʱʝʩʪʚʦ) ï ʉʦʦʙʱʝʩʪʚʘ ʥʠʟʢʦʨʦʩʣʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʳʪʘʧʪʳʚʘʥʠʶ ʠ ʚʳʧʘʩʫ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ɽʚʨʘʟʠʠ. 

ʉʦʶʟ BassioïArtemision austriacae Solomeshch in A. Ishbirdin et al. 1988 (1 

ʘʩʩʦʮʠʘʮʠʷ ʠ 1 ʩʦʦʙʱʝʩʪʚʦ) 

ɸʩʩʦʮʠʘʮʠʷ Polygono avicularisïArtemisietum austriacae Yamalov in Yamalov et 

al. 2008 

ʉʦʦʙʱʝʩʪʚʦ Poa bulbosaïFestuca valesiaca 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʘʞʥʦ ʧʨʠʟʥʘʪʴ ʮʝʥʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʝʢʫʱʝʛʦ ʩʨʝʟʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ɻʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʨʝʛʠʦʥʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʬʦʨʤʳ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʥʪʘʢʩʦʥʦʤʠʷ 

ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʬʦʨʤʠʨʫʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʠ 

ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʉʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʫʯʝʪʘ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʚʘʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ, ʩʢʦʣʴʢʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ. ʄʝʪʦʜʠʯʝʩʢʠ ʵʪʦ ʟʘʢʨʝʧʣʝʥʦ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʫʬʠʤʩʢʠʤʠ 

ʛʝʦʙʦʪʘʥʠʢʘʤʠ ʩʠʩʪʝʤʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ [42], ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥʳ 

ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ, ʩʪʝʧʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ, ʜʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʭʨʘʥʦʡ. ʉʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ 

ʚʢʣʶʯʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʥʜʝʤʠʯʥʳʭ ʠ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʚʠʜʦʚ, ʘ ʧʣʦʱʘʜʠ, 

ʟʘʥʠʤʘʝʤʳʝ ʤʥʦʛʠʤʠ ʠʟ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʭʨʘʥʝ [43-45]. ʀʥʪʝʛʨʘʮʠʷ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ (ű-ʢʦʵʬʬʠʮʠʝʥʪ, IndVal, ʧʦʩʪʦʷʥʩʪʚʦ) ʠ ʥʘʣʠʯʠʝ ʜʦʩʪʫʧʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (ʬʠʪʦʮʝʥʦʪʝʢ) ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʰʘʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʧʨʠʤʝʥʷʪʴ ʤʠʨʦʚʳʝ ʧʨʘʢʪʠʢʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʠʦʪʦʧʦʚ EUNIS [46].  

ʈʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ [47] ʩ ʦʧʦʨʦʡ ʥʘ ʩʠʥʪʘʢʩʦʥʦʤʠʶ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʯʝʩʪʚʦ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʨʝʬʫʛʠʫʤʦʚ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʠʭ 

ʩʚʷʟʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʨʠʜʦʨʘʤʠ. ɺʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩʠʩʪʝʤʳ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ [48], 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʆʆʇʊ [49, 50].  

ʉʠʥʪʘʢʩʦʥʳ ʩ ʯʝʪʢʠʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʚʠʜʦʚʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, Random Forest) 

ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ (Sentinel-2, Landsat 8/9). 

ʇʠʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɼɿɿ [51] ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʦʱʘʜʠ, ʩʦʩʪʦʷʥʠʷ ʠ 

ʜʠʥʘʤʠʢʠ ʢʣʶʯʝʚʳʭ ʘʩʩʦʮʠʘʮʠʡ. 

ʉʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʩ ʪʦʯʥʳʤʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʩʣʫʞʘʪ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ [52, 53]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʜʘʧʪʘʮʠʶ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. 

ʉʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʙʘʣʘʥʩ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʷʟʚʠʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ʉ ʫʯʝʪʦʤ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʮʝʥʪʨʦʚ, ʢʘʢ ʛʝʦʧʘʨʢʠ UNESCO çʊʦʨʘ-ʪʘʫè ʠ çʗʥʛʘʥ-ʪʘʫè, ʢʣʘʩʪʝʨʦʚ ʆʨʝʥʙʫʨʛʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ, ʵʪʘ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʠʟʫʯʝʥʠʷ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʖʞʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ 

ʋʨʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʥʪʘʢʩʦʥʦʤʠʷ ʨʝʛʠʦʥʘ ʧʨʦʰʣʘ ʧʫʪʴ ʦʪ ʨʘʟʨʦʟʥʝʥʥʳʭ ʜʦʤʠʥʘʥʪʥʳʭ 

ʦʧʠʩʘʥʠʡ ʠ ʧʝʨʚʳʭ ʜʝʧʦʥʠʨʦʚʘʥʥʳʭ ʨʫʢʦʧʠʩʝʡ ʜʦ ʨʘʟʚʝʨʥʫʪʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩ Festuco-Brometea 

ʧʨʝʜʩʪʘʚʣʝʥ 5 ʧʦʨʷʜʢʘʤʠ, 10 ʩʦʶʟʘʤʠ, 37 ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ 8 ʙʝʟʨʘʥʛʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʯʪʦ 

ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

 



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ о 106 

ʆʜʥʘʢʦ ʢʣʶʯʝʚʦʡ ʚʳʚʦʜ ʥʘʰʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʢʦʥʩʪʘʪʘʮʠʠ ʵʪʦʡ 

ʟʘʚʝʨʰʝʥʥʦʩʪʠ, ʘ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʠʥʦʛʦ ʪʝʟʠʩʘ: ʩʠʥʪʘʢʩʦʥʦʤʠʷ ʥʝ ʜʦʣʞʥʘ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʥʘ 

ʧʨʦʜʨʦʤʫʩʝ. ʀʤʝʥʥʦ ʥʘ ʵʪʘʧʝ ʧʦʩʣʝ ʙʘʟʦʚʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʝʝ ʧʦʜʣʠʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ (ʠʟʤʝʥʝʥʠʝ 

ʧʘʩʪʙʠʱʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ) ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ (ʘʨʠʜʠʟʘʮʠʷ, ʩʜʚʠʛʠ ʛʨʘʥʠʮ ʘʨʝʘʣʦʚ) ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʩʠʥʪʘʢʩʦʥʳ ʢʘʢ ʙʘʟʦʚʳʝ ʝʜʠʥʠʮʳ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʘʣʠʯʠʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʬʠʪʦʮʝʥʦʪʝʢʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʧʨʠʚʷʟʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʚʝʨʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʩʦʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʉʠʥʪʘʢʩʦʥʦʤʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

çʷʟʳʢʘ ʦʧʠʩʘʥʠʷè ʧʨʠʨʦʜʳ ʚ çʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷè ʝʶ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʠʥʪʘʢʩʦʥʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʙʦʪʘʥʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʆʆʇʊ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʨʝʘʣʦʚ 

ʩʦʦʙʱʝʩʪʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʪ ʫʪʚʝʨʜʠʪʴ 

ʩʠʥʪʘʢʩʦʥʦʤʠʶ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʧʥʳʤʠ 

ʵʢʦʩʠʩʪʝʤʘʤʠ ʚ ʵʧʦʭʫ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʖʋɹʉʀ ʋʌʀʎ ʈɸʅ ˉ FMRS-

2025-0018 ʧʦ ʪʝʤʝ: çɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ: ʩʦʩʪʦʷʥʠʝ, 

ʜʠʥʘʤʠʢʘ, ʵʢʦʣʦʛʠʷ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ, ʧʨʦʙʣʝʤʳ ʠʥʪʨʦʜʫʢʮʠʠ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè. 
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An analysis of the current state of the ecological-floristic classification of steppe vegetation 

in the Southern and Middle Urals is presented. The scope of the Festuco-Brometea class in the region 

is represented by 5 orders, 10 alliances, 37 associations, and 8 non-ranked communities. The 

possibilities of using syntaxonomy as a tool for managing steppe ecosystems under conditions of 

intensive anthropogenic transformation and global climate change are discussed. 
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ʧʨʘʚʠʣʦ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʨʝʜʠʪʝʣʝʡ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʨʘʟʥʳʭ ʛʨʫʧʧ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʝʛʦ ʩʥʠʞʝʥʠʝʤ, ʦʙʩʫʞʜʘʶʪʩʷ ʜʘʚʥʦ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, 

ʦʩʦʙʝʥʥʦ ʩ ʢʦʥʮʘ XX ʚʝʢʘ, ʣʝʡʪʤʦʪʠʚʦʤ ʚ ʪʘʢʠʭ ʜʠʩʢʫʩʩʠʷʭ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʠʤʝʥʥʦ ʯʠʩʣʘ ʚʠʜʦʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʟʝʤʥʳʤ ʥʘʩʝʢʦʤʳʤ [1-

6]. ɼʣʷ ʠʭ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʚ ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ [1], ʦʩʦʙʝʥʥʦ ʤʘʩʩʦʚʳʭ 

ʚʠʜʦʚ [3], ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʙʠʦʤʘʩʩʳ [4]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʪʦ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʙʦʨʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʩʝʨʠʡ ʦʜʥʦʪʠʧʥʳʭ ʩʙʦʨʦʚ [1, 3, 5, 7-13]. ɺ ʧʦʣʥʦʡ ʤʝʨʝ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʪʘʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʦʡ ʛʨʫʧʧʝ ʢʦʥʩʫʤʝʥʪʦʚ, ʢʘʢ ʩʘʨʘʥʯʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʧʨʷʤʦʢʨʳʣʳʝ ʥʘʩʝʢʦʤʳʝ (Orthoptera). ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ʚʳʷʚʣʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʠʩʣʘ ʟʘʩʝʣʝʥʥʳʭ 

ʩʘʨʘʥʯʦʚʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʵʢʦʩʠʩʪʝʤ [4, 8, 9]. ɺ ʧʨʝʨʠʷʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ [11], ʩʪʝʧʷʭ ʶʛʘ ʂʫʣʫʥʜʠʥʩʢʦʡ ʨʘʚʥʠʥʳ ʚ 

ʮʝʣʦʤ [14] ʠ ʋʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (ɿʘʧʘʜʥʳʡ ʉʘʷʥ) [15] ʚʳʷʚʣʝʥʳ ʩʣʘʙʳʝ ʠ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʦʙʲʷʩʥʠʪʴ ʠʭ ʤʦʞʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ [11, 13, 15, 16]. ʊʘʢʘʷ ʧʦʧʫʣʷʮʠʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ, ʧʦ ʩʫʪʠ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʪʨʝʥʜʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʶʪʩʷ ʦʯʝʥʴ ʜʣʠʥʥʳʝ 

ʚʨʝʤʝʥʥӢrʝ ʨʷʜʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʝʩʢʦʣʴʢʦ ʧʝʨʠʦʜʦʚ ʩʦ ʩʤʝʥʦʡ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʨʘʥʯʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʨʷʤʦʢʨʳʣʳʭ. 

ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʳʷʚʣʝʥʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ 

ʧʨʷʤʦʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ (Orthoptera) ʚ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʂʫʣʫʥʜʠʥʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦ 

ʜʘʥʥʳʤ ʟʘ 13 ʣʝʪʥʠʭ ʩʝʟʦʥʦʚ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI ʚʚ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʚʳʷʚʣʝʥʥʦʤ ʚʠʜʦʚʦʤ ʙʦʛʘʪʩʪʚʝ ʧʨʷʤʦʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ, 

ʩʦʙʨʘʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 2000-2008 ʛʛ. ʚʦ ʚʨʝʤʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʧʫʣʷʮʠʡ ʠʪʘʣʴʷʥʩʢʦʡ 

ʩʘʨʘʥʯʠ Calliptamus italicus (L.) ʥʘ ʪʨʝʭ ʤʦʜʝʣʴʥʳʭ ʧʦʣʠʛʦʥʘʭ (ʨʠʩ. 1) ʚ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ, 

ʟʘʥʠʤʘʶʱʝʡ ʶʛʦ-ʚʦʩʪʦʢ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʤʝʞʜʫ ʨʝʢʘʤʠ ʀʨʪʳʰ ʠ ʆʙʴ [13]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʪʝʭ ʞʝ ʠʣʠ ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʘʭ ʚ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʛʦʜʳ. ɺʩʝ ʤʦʜʝʣʴʥʳʝ ʧʦʣʠʛʦʥʳ ï ʵʪʦ ʧʣʘʢʦʨʥʳʝ ʩʪʝʧʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʧʨʠʤʝʨʥʦ ʦʪ 0,4 ʜʦ 1 ʢʤ2. 

1) ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʨʘʩʫʢʩʢʠʡ ʨʘʡʦʥ, ʦʢʨʝʩʪʥʦʩʪʠ 

ʛ. ʂʘʨʘʩʫʢ, ʶʞʥʝʝ ʧ. ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ (53.67Á ʩ.ʰ., 78.25Á ʚ.ʜ.). ʉʝʚʝʨʥʘʷ ʨʘʟʥʦʪʨʘʚʥʦ-

ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʘʷ ʩʪʝʧʴ ʩ Phleum phleoides (L.) H.Karst., Agrostis capillaris L., Koeleria 

macrantha (Ledeb.) Schult., Poa angustifolia L., ʘ ʪʘʢʞʝ Artemisia glauca Pall. ex Willd., Artemisia 

scoparia Waldst. & Kit., Glycyrrhiza glabra L., Potentilla argentea L., Galium verum L., Veronica 

spuria L., Veronica incana L., Berteroa incana (L.) DC., Limonium gmelini (Willd.) Kuntze. 

ʋʯʘʩʪʦʢ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʧʘʩʪʙʠʱʝ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʘʩʘ ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʯʘʩʪʴ ʧʦʣʠʛʦʥʘ ʚʳʢʘʰʠʚʘʣʘʩʴ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʠʶʥʝ 2000 ʛ. ʦʢʦʣʦ 1/3 ʫʯʘʩʪʢʘ, ʘ ʚ ʠʶʥʝ 2001 ʛ. ï ʧʨʠʤʝʨʥʦ ʝʛʦ ʧʦʣʦʚʠʥʘ 

ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʠʥʩʝʢʪʠʮʠʜʘʤʠ. ɺ 2003 ʛ. ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʫʯʘʩʪʢʘ ʙʳʣʘ ʨʘʩʧʘʭʘʥʘ ʠ ʟʘʩʝʷʥʘ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ, ʘ ʠʤʝʥʥʦ ʢʦʩʪʨʦʤ ʙʝʟʦʩʪʳʤ Bromus inermis Leyss. ʠ ʵʩʧʘʨʮʝʪʦʤ 

ʧʦʩʝʚʥʳʤ Onobrychis viciifolia Scop., ʦʜʥʘʢʦ ʫʞʝ ʢ 2007 ʛ. ʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʠ 

ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ, ʭʦʪʷ ʥʝʙʦʣʴʰʠʝ ʧʷʪʥʘ ʚʳʩʝʷʥʥʳʭ ʢʫʣʴʪʫʨ ʩʦʭʨʘʥʠʣʠʩʴ.  

ʉʙʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 2000 ʧʦ 2008 ʛ., ʘ ʪʘʢʞʝ ʚ 2015 ʠ 2018 ʛ., ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʜʝʢʘʜʘʭ ʠʶʣʷ, ʘ ʚ 2006 ʠ 2016 ʛ. ï ʚ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʥʝʡ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ 1975 (ʠʶʥʴ-ʘʚʛʫʩʪ, ʪʦʣʴʢʦ ʩʘʨʘʥʯʦʚʳʝ) ʠ 

1985 ʛ. (ʢʦʥʝʮ ʠʶʥʷ) ʥʘ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʫʯʘʩʪʢʝ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʧʨʠʤʝʨʥʦ ʚ 24 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ, ʶʞʥʝʝ ʩ. ʊʨʦʠʮʢʦʝ (53.71Á ʩ.ʰ., 77.87Á ʚ.ʜ.). 

2) ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ï ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʣʘʚʛʦʨʦʜʩʢʠʡ ʨʘʡʦʥ, ʟʘʧʘʜʥʝʝ ʦʟ. ɹ. ʗʨʦʚʦʝ 

(52.85Á ʩ.ʰ., 78.57Á ʚ.ʜ.). ɼʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʘʷ ʩʪʝʧʴ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʥʦʪʨʘʚʴʷ (Stipa capillata L., 

Festuca rupicola Heuff., Artemisia frigida Willd ., Achillea millefolium L., Potentilla spp., Veronica 

spp., Galium verum L., Allium spp., Medicago falcata L.). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1979, 1992, 1999-2008 ʠ 2015 ʛ. (ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʜʝʢʘʜʘʭ 

ʠʶʣʷ, ʚ 2015 ʛ. ï ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʥʝʡ). ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʧʦʣʠʛʦʥʘ ï ʦʯʝʥʴ ʩʪʘʨʘʷ ʞʠʪʥʷʢʦʚʘʷ ʟʘʣʝʞʴ, ʢ 1992 ʛ. ʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʬʘʢʪʠʯʝʩʢʠ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ, ʥʦ ʧʨʠʩʫʪʩʪʚʠʝ Agropyron cristatum (L.) Gaertn. ʙʳʣʦ ʟʘʤʝʪʥʦ. 

ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʯʘʩʪʴ ʧʦʣʠʛʦʥʘ ʚʳʢʘʰʠʚʘʣʘʩʴ. 

3) ʋʩʪʴ-ɺʦʣʯʠʭʘ ï ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ɺʦʣʯʠʭʠʥʩʢʠʡ ʨʘʡʦʥ, ʚʦʩʪʦʯʥʝʝ ʩ. ʋʩʪʴ-ɺʦʣʯʠʭʘ 

(51.93Á ʩ.ʰ., 80.28Á ʚ.ʜ.). ɼʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʘʷ ʩʪʝʧʴ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʥʦʪʨʘʚʴʷ (Agrostis capillaris 

L., Stipa capillata L., Elymus repens (L.) Gould, Leymus secalinus (Georgi) Tzvelev, Leymus 

jenisseiensis (Turcz.) Tzvelev, Artemisia spp., Bassia prostrata (L.) Beck, Chenopodium sp., 

Limonium congestum (Ledeb.) Kuntze, Silene wolgensis (Hornem.) Otth, Berteroa incana (L.) DC.). 

ʉʙʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1999-2009, 2015, 2018 ʛʛ. (ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʜʝʢʘʜʘʭ ʠʶʣʷ, ʚ 2015 ʛ. ï 

ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʥʝʡ).  

ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʴʥʦʛʦ ʩʪʝʧʥʦʛʦ ʧʦʣʠʛʦʥʘ ʚʢʣʶʯʘʣʦ, ʢʘʢ ʤʠʥʠʤʫʤ, 

ʦʜʠʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʷʤʦʢʨʳʣʳʝ ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤ 

ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ (ʜʠʘʤʝʪʨʦʤ 40 ʩʤ) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ [17-19]. 

ʇʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʦʙʝʡ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʥʘ 1 ʯ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʮʝʥʠʚʘʣʘʩʴ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʨʷʤʦʢʨʳʣʳʭ (ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ) ʥʘ ʩʝʨʠʷʭ ʩʣʫʯʘʡʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʚʘʜʨʘʪʦʚ ʧʣʦʱʘʜʴʶ ʦʪ 1/16 ʜʦ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʞʜʳʡ ʨʘʟ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʠʭ-ʜʚʫʭ ʩʫʪʦʢ ʧʨʦʚʦʜʠʣʩʷ ʨʫʯʥʦʡ ʦʪʣʦʚ ʠ ʚʠʟʫʘʣʴʥʳʡ ʧʦʠʩʢ 

ʨʝʜʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ PAST, ʚʝʨʩʠʷ 5.3 [20, 21]. 
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