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ɿʄɯʉʊ 

ɿɸɻɸʃʔʅɸ ʊɸ ɯʉʊʆʈʀʏʅɸ ɻɽʆʃʆɻɯʗ, ɻɽʆɻʈɸʌɯʗ ɺ ɻɽʆʃʆɻɯɰ 

ʄʘʢʻʻʚ ɺ.ɸ., ʂʨʠʚʦʧʠʰʘ ɺ.ʆ. 

ʉʋʏɸʉʅɯ ʇʃʗɾɽɺɯ ɺɯɼʂʃɸɼʀ ʊʈʋʍɸʅʆɺɸ ʆʉʊʈʆɺɸ ʄ. ʂʀɭɺɸ 7 

ɻɽʆʃʆɻɯʗ, ʇʆʐʋʂʀ ʊɸ ʈʆɿɺɯɼʂɸ ʅɸʌʊʆɺʀʍ ɯ ɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ 

ɻʦʜʦʚʩʴʢʘ ʇ.ɭ. 

ɻɸɿʆɺʀɼʆɹʋɺʅɸ ɻɸʃʋɿʔ ʋʂʈɸɰʅʀ: ʉʋʏɸʉʅʀʁ ʉʊɸʅ, ʉʊʈɸʊɽɻɯʏʅɯ 

ʇʈɯʆʈʀʊɽʊʀ ʊɸ ɺʀʂʃʀʂʀ ɺʆɭʅʅʆɻʆ ʏɸʉʋ 11 

ʂʘʣʦʤʙʻʪ ɼ.ʆ. 

ʇʆʊɽʅʎɯɸʃ ɻɸɿʋ ʋʑɯʃʔʅɽʅʀʍ ʂʆʃɽʂʊʆʈɯɺ ɹɸʍʄʋʊʉʔʂʆɰ ʂʆʊʃʆɺʀʅʀ (ʅɸ 

ʇʈʀʂʃɸɼɯ ɸʈʊɽʄɯɺʉʔʂʆɰ ʉʊʈʋʂʊʋʈʀ) 13 

ʐʫʤ ʄ. ɭ. 

ʈʆɿʈʆɹʂɸ ʄʆɼɽʃɯ ʄɽʊʆɼɸʄʀ ʄɸʐʀʅʅʆɻʆ ʅɸɺʏɸʅʅʗ ɼʃʗ ʃɯʊʆʃʆɻɯʏʅʆɰ 

ʂʃɸʉʀʌɯʂɸʎɯɰ ʅɸ ʆʉʅʆɺɯ ɼɸʅʀʍ ɻɽʆʃʆɻʆ-ɻɽʆʌɯɿʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ʉɺɽʈɼʃʆɺʀʅ 16 

ʆʎɯʅʂɸ ɿɽʄʃɯ ʊɸ ʅɽʈʋʍʆʄʆʉʊɯ 

ɹʦʛʫʰ-ɿʘʜʥʽʧʨʷʥʘ ɸ.ʉ. 

ʂɸʈʊʆɻʈɸʌʋɺɸʅʅʗ ʏʀʅʅʀʂɯɺ ʈʀʅʂʆɺʆɰ ɺɸʈʊʆʉʊɯ ɿɽʄɽʃʔ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 20 

ɺʽʡ ʂ.ʄ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɯʅɼɽʂʉʋ ʉɽɿʆʅʅʆʉʊɯ ʎɯʅ ʅɽʈʋʍʆʄʆɻʆ ʄɸʁʅɸ ɿɸ 

ʈɽɻɯʆʅɸʄʀ ʋʂʈɸɰʅʀ ɿɸ 2021-2024 ʈʈ. 23 

ʈʘʩʧʦʨʝʥʢʦ ʊ.ɹ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʌɸʂʊʆʈɯɺ, ʑʆ ʄɸʖʊʔ ɺʇʃʀɺ ʅɸ ɺɸʈʊɯʉʊʔ ɿɽʄɽʃʔʅʀʍ 

ɼɯʃʗʅʆʂ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 27 

ʉʷʩʴʢʘ ɹ.ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɼɿɿ ɺ ʆʎɯʅʎɯ ʉʊɸʅʋ ˆʈʋʅʊɯɺ ʊɸ ʈʆʉʃʀʅʅʆʉʊɯ 

ɺʅɸʉʃɯɼʆʂ ɺʇʃʀɺʋ ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ 30 

ɽʂʆʃʆɻɯʏʅɸ ɹɽɿʇɽʂɸ, ɻɯɼʈʆɻɽʆʃʆɻɯʗ, ɯʅɾɽʅɽʈʅɸ ɻɽʆʃʆɻɯʗ 

ɻʦʨʙʘʪʶʢ ʇ.ʖ.  

ɺʀɿʅɸʏɽʅʅʗ ɻɯɼʈʆɼʀʅɸʄɯʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ɿɸ ɼɸʅʀʄʀ  ɯʅɾɽʅɽʈʅʀʍ 

ɺʀʐʋʂʋɺɸʅʔ ʅɸ ɼɯʃʗʅʎɯ ɹʋɼɯɺʅʀʎʊɺɸ ʇɯɼɿɽʄʅʆɻʆ ʇɸʈʂɯʅɻʋ 33 

ɼʘʥʠʣʶʢ ɽ.ɯ. 

ɸʂʊʀɺɯɿɸʎɯʗ ɿʉʋɺʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ʄ. ʂʀɰɺ 36 

ʄʠʮʘʢ ʃ.ʗ.  

ʆʉʆɹʃʀɺʆʉʊɯ ɺʇʃʀɺʋ ɻɯɼʈʆʉʊɸʊʀʏʅʆɻʆ ʊʀʉʂʋ ʅɸ ɺɽʃʀʏʀʅʋ 

ɼɽʌʆʈʄɸʎɯɰ ˆʈʋʅʊʆɺʆɰ ʆʉʅʆɺʀ ʅɸ ʇʈʀʂʃɸɼɯ ɼɯʃʗʅʂʀ ɹʋɼɯɺʅʀʎʊɺɸ 

ʋ  ʉ.ɼʄʀʊʈɯɺʂɸ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 39 

ʇʘʩʪʫʭ ʖ.ʄ.  

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɿʅɸʏɽʅʅʗ ɺɽʃʀʏʀʅʀ ɼɽʌʆʈʄɸʎɯɰ ʋ ɺʆɼʆʅɸʉʀʏɽʅʀʍ 

ˆʈʋʅʊɸʍ ʅɸ ʇʈʀʂʃɸɼɯ ɹʋɼɯɺʅʀʎʊɺɸ ʄʆʉʊʆɺʆɻʆ ʇɽʈɽʍʆɼʋ ɺ ʄɯʉʊɯ  ʂʀɭɺɯ 41 

ʇʫʩʪʦʚʦʡʪʦʚʘ ʄ.ɯ. 

ɽʂʆʃʆɻʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɸ ʉʀʊʋɸʎɯʗ ʅɸ ʊɽʈʀʊʆʈɯɰ ɻʆʃʋɹʀʅʉʔʂʆɻʆ 

ʈʆɼʆɺʀʑɸ 45 

ʊʨʫ hʉ.ʆ. 

ɺʇʃʀɺ ʈʆɿʈʀɺʅʀʍ ʇʆʈʋʐɽʅʔ ʅɸ ɻɯɼʈʆɼʀʅɸʄɯʏʅʀʁ ʈɽɾʀʄ 

ʉʆʃOTɺʀʅʉʔʂʆɻʆ ʉʆʃʗʅʆɻʆ ɼɯɸʇɯʈʋ: ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 48 
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ʐʦʤʢʦ ɸ.ɸ  

ɽʂʆʃʆɻʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ʊɽʈʀʊʆʈɯɰ ʄ. ʃʔɺʆɺɸ 52 

ʄʘʟʫʨʠʢ ʃ.ʄ. 

ʁʄʆɺɯʈʅɯ ʏʀʅʅʀʂʀ ɿʄɯʅ ɹɸʃɸʅʉʋ ɸʂʊʀɺʅʆʉʊɯ ɼʆɺɻʆɾʀɺʋʏʀʍ 

ʈɸɼɯʆʅʋʂʃɯɼɯɺ ʋ ˆʈʋʅʊɸʍ ʇɿʈɺ çɹʋʈʗʂɯɺʂɸè ʊɸ çʇɯɼʃɯʉʅʀʁè (ɸʅɸʃɯɿ ʅɸ 

ʆʉʅʆɺɯ ɼɸʅʀʍ 2018-2023 ʈʈ) 55 

ɻɽʆʌɯɿʀʂɸ 

ɹʘʪʶʢ ɸ.ʄ. 

ɺʀʗɺʃɽʅʅʗ ɸʈʍɽʆʃʆɻɯʏʅʀʍ ʆɹôɭʂʊɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʄʆɻʀʃʔʅʀʂɸ ʂʆʄɸʈɯɺ 

ʅɸ ʆʉʅʆɺɯ ʈɽɿʋʃʔʊɸʊɯɺ ʄɸɻʅɯʊʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 59 

ɹʫʣʘʭ ʆ.ʆ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼɽʃʖɺɸʅʅʗ ʌɯɿʀʂʀ ʇʆʈɯɼ ɼʃʗ ʇɽʊʈʆʌɯɿʀʏʅʆɰ 

ɯʅʊɽʈʇʈɽʊɸʎɯɰ ɼɸʅʀʍ ɻɼʉ ʅɸ ʇʈʀʂʃɸɼɯ ʈʆɼʆɺʀʑɸ ɸ 62 

ɺʦʡʪʝʥʢʦ ɼ.ʄ., ɹʝʟʨʦʜʥʠʡ ɼ.ɸ. 

ʄʆɼɽʃʖɺɸʅʅʗ ɿʄɯʅʀ ʇɸʈɸʄɽʊʈɯɺ ɸʅɯɿʆʊʈʆʇɯɰ ʊʆʄʉɽʅɸ ɼʃʗ ʈɯɿʅʀʍ 

ʊʀʇɯɺ ʉʀʄɽʊʈɯɰ ʄʆɼɽʃɽʁ ʂɸʈɹʆʅɸʊʅʆɻʆ ʂʆʃɽʂʊʆʈɸ 64 

ʉʘʤʦʡʣʝʥʢʦ ɭ.ɼ., ɹʝʟʨʦʜʥʠʡ ɼ.ɸ. 

ʈɽɿʋʃʔʊɸʊʀ ɽʃɽʂʊʈʆʄɽʊʈʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ʅɸ ɼɯʃʗʅʎɯ ʅʀɾʅɯʍ ʇɽʏɽʈ 

ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɿɸʇʆɺɯɼʅʀʂɸ ʂʀɭɺʆ-ʇɽʏɽʈʉʔʂɸ ʃɸɺʈɸ 67 

ʊʘʣʘʪʠʥʥʠʢ ɽ.ɸ  

ɺʇʃʀɺ ʌɯɿʀʂʆ-ʍɯʄɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ˆʈʋʅʊʋ ʅɸ ʊʆʏʅɯʉʊʔ ɺʀʗɺʃɽʅʅʗ 

ɺʀɹʋʍʆʅɽɹɽɿʇɽʏʅʀʍ ʇʈɽɼʄɽʊɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ ɻɽʆʈɸɼɸʈʅʆɰ ɿʁʆʄʂʀ 70 

ɻɽʆʃʆɻɯʗ ʈʆɼʆɺʀʑ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ ʊɸ ɽʂʆʅʆʄɯʏʅɸ ɻɽʆʃʆɻɯʗ 

ɹʫʯʠʥʩʴʢʘ ɺ.ʆ 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀɼʆɹʋɺɸʅʅʗ ɿʆʃʆʊɸ ɺ ʋʂʈɸɰʅɯ ʅɸ ʇʈʀʂʃɸɼɯ 

ʂʃʀʅʎɯɺʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ 74 

ʂʦʡʣʷʢ ɼ.ɸ. 

ʇɽʈʉʇɽʂʊʀɺʀ ɯ ʐʃʗʍʀ ʉʊɺʆʈɽʅʅʗ ɺ ʋʂʈɸɰʅɯ ɺʃɸʉʅʆɰ ʄɯʅɽʈɸʃʔʅʆ-

ʉʀʈʆɺʀʅʅʆɰ ɹɸɿʀ ʍʈʆʄʆɺʀʍ ʈʋɼ 77 

ʄʘʨʪʠʥʶʢ ɼ.ʊ.  

ʈʆɼʆɺʀʑɸ ɹʋɼɯɺɽʃʔʅʀʍ ʇɯʉʂɯɺ ʋ ɿɸʂɸʈʇɸʊʉʔʂɯʁ ʆɹʃɸʉʊɯ 80 

ɻɽʆɯʅʌʆʈʄɸʊʀʂɸ ʊɸ ʉʋʏɸʉʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʅɸʋʂɸʍ ʇʈʆ 

ɿɽʄʃʖ 

ɸʥʜʨʽʻʚʩʴʢʘ ɸ.ʆ. 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ʗʂʆʉʊɯ ʇʆɺɯʊʈʗ 84 

ɸʥʜʨʫʰʢʦ ʆ.ʆ. 

ɻɽʆʇʈʆʉʊʆʈʆɺʀʁ ɸʅɸʃɯɿ ʅɸʉʃɯɼʂɯɺ ɹʆʁʆɺʀʍ ɼɯʁ ʋ ʏɸʉʆɺʆʄʋ ʗʈʋ 87 

ɹʫʛʘʡ ʂ. ʈ.  

ɺʇʃʀɺ ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ ʅɸ ɿɽʄʃɯ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ 

ʇʈʀɿʅɸʏɽʅʅʗ ɿɸ ɼɸʅʀʄʀ ɼɿɿ ʅɸ ʇʈʀʂʃɸɼɯ ɿɸʇʆʈɯɿʔʂʆɰ ʆɹʃɸʉʊɯ 90 

ɺʠʩʣʦʛʫʟʦʚʘ ʆ.ɺ.  

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɿʄɯʅ ɺɸʈʊʆʉʊɯ ɿɽʄɽʃʔ ɺ ʋʂʈɸɰʅɯ ɺ 

ʋʄʆɺɸʍ ɺɯʁʅʀ 94 

ɻʫʜʘʢ ɺ.ʄ., ʄʘʨʛʝʩ  ʉ.ɺ. 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʁ ɸʅɸʃɯɿ ʉʋʇʋʊʅʀʂʆɺʀʍ ɿʅɯʄʂɯɺ ɺ QGIS: ʈʆɿʈʆɹʂɸ 

ʇʃɸɻɯʅɸ ɼʃʗ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ɸʅʆʄɸʃʔʅʀʍ ɿʆʅ 98 

ʃʘʚʨʠʥʦʚʠʯ ɭ.ɺ. 

ɼʀʅɸʄɯʂɸ ɿʄɯʅʀ ʆɹʄɯʃɯʅʅʗ ʂɸʍʆɺʉʔʂʆɻʆ ɺʆɼʆʉʍʆɺʀʑɸ ɿɸ ɼɸʅʀʄʀ 

ɼɿɿ 101 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʄʠʨʛʦʨʦʜ ʄ. ɸ.  

ɼʀʅɸʄɯʂɸ ɿʄɯʅ ʇʃʆʑ ɯɿʖʄʉʔʂʆɻʆ ʃɯʉʋ ɺʅɸʉʃɯɼʆʂ ɺʇʃʀɺʋ ɺɯʁʉʔʂʆɺʀʍ 

ɼɯʁ 105 

ʉʘʚʯʫʢ ɹ.  

ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʂʀ ʇʆɾɽɾ ɺ ʍɽʈʉʆʅʉʔʂɯʁ ʆɹʃɸʉʊɯ ɺʅɸʉʃɯɼʆʂ 

ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ ɿɸ ɼɸʅʀʄʀ FIRMS 109 

ʏʝʨʥʫʰʝʥʢʦ ʈ.ʄ. 

ʅɽʁʈʆʅʅɯ ʄɽʈɽɾɯ ɼʃʗ ʇʆʐʋʂʋ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʊɽʈʀʊʆʈɯʁ ʂʆʈʀʉʅʀʍ 

ʂʆʇɸʃʀʅ 113 

ʐʠʤʘʥʦʚʩʴʢʠʡ ʈ.ɺ.  

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʇʆɾɽɾ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ ɿɸʉʆɹɸʄʀ 

PYTHON 116 

ɻɽʆʍɯʄɯʗ, ʄɯʅɽʈɸʃʆɻɯʗ, ʇɽʊʈʆʃʆɻɯʗ 

ʅʘʨʙʫʪʦʚʠʯ-ʂʘʱʝʥʢʦ ɼ.ʆ  

ɻɽʅɽɿʀʉ ɻɽʅʊɻɽʃʔɺɯʊʆɺʆɰ ʄɯʅɽʈɸʃɯɿɸʎɯɰ ɺ ʈɸʁʆʅɯ ʇɽʈɻʀ (ʋʂʈɸɰʅʉʔʂʀʁ 

ʑʀʊ) 121 

  



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ɿɸɻɸʃʔʅɸ ʊɸ ɯʉʊʆʈʀʏʅɸ ɻɽʆʃʆɻɯʗ, ɻɽʆɻʈɸʌɯʗ ɺ ɻɽʆʃʆɻɯɰ 

ʉʋʏɸʉʅɯ ʇʃʗɾɽɺɯ ɺɯɼʂʃɸɼʀ ʊʈʋʍɸʅʆɺɸ ʆʉʊʈʆɺɸ ʄ. ʂʀɭɺɸ 

ʄʘʢʝʻʚ ɺ.ʄ. ʩʪʫʜʝʥʪ 

ʂʨʠʚʦʧʠʰʘ ɺ.ʆ. ʩʪʫʜʝʥʪ 

ʅʅɯ "ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ" 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʣʷʞʝʚʠʭ  ʚʽʜʢʣʘʜʽʚ ʊʨʫʭʘʥʦʚʘ ʦʩʪʨʦʚʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ɼʥʽʧʨʽ ʚ 

ʤʽʩʴʢʠʡ ʘʛʣʦʤʝʨʘʮʽʾ ʂʠʻʚʘ. ɿʨʦʙʣʝʥʦ ʚʽʜʙʽʨ ʧʨʦʙ  ʧʦ ʧʨʦʬʽʣʶ ʪʘ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʽ    

ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʪʘ ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ  ʥʘ 

ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʾʭ ʩʢʣʘʜʽ ʪʝʭʥʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

A study of modern beach sediments of Trukhanov Island, located on the Dnieper River in the urban agglomeration 

of Kyiv, was conducted. Samples were taken along the profile and the granulometric and mineral composition were 

studied. The main patterns of sediment formation were established and attention was focused on the presence of 

technogenic components in their composition. 

ʊʨʫʭʘʥʽʚ ʦʩʪʨʽʚ ï ʮʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʧʣʘʚʥʠʭ ʫʪʚʦʨʝʥʴ ɼʥ̔ʧʨʘ ʚ ʤʝʞʘʭ ʂʠʻʚʘ, ʱʦ 

ʩʬʦʨʤʫʚʘʚʩʷ ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ʽ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. 

ʎʝ ʪʠʧʦʚʽ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʘʣʝ ʯʘʩʪʢʦʚʦ ʟʤʽʰʘʥʽ ʟ ʩʪʘʨʠʯʥʠʤʠ ʽ ʦʟʝʨʥʠʤʠ ʬʘʮʽʷʤʠ. ɿʘʨʘʟ 

ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʢʨʝʘʮʽʡʥʽʡ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ, ʦʩʪʨʽʚ ʻ ʫʣʶʙʣʝʥʠʤ 

ʤʽʩʮʝʤ  ʚʽʜʧʦʯʠʥʢʫ ʢʠʷʥ ʪʘ ʛʦʩʪʝʡ ʩʪʦʣʠʮʽ.  

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʘʢʪʠʯʥʝ ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʽʾ   ʘʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ   ʽ  ʥʘ ʧʨʠʢʣʘʜʽ ʦʩʪʨʦʚʘ ʊʨʫʭʘʥʽʚ ʚʩʪʘʥʦʚʠʪʠ  ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʣʷʞʝʚʠʭ   ʚʽʜʢʣʘʜʽʚ ʪʘ ʦʮʽʥʠʪʠ  ʾʭ ʝʢʦʣʦʛʽʯʥʽʡ 

ʩʪʘʥ.  

ʇʦʣʴʦʚʠʡ ʤʘʨʰʨʫʪ ʧʨʦʡʰʦʚ ʚʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʦʩʪʨʦʚʘ, ʥʠʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʧʣʷʞʝʚʫ 

ʟʦʥʫ, ʜʦʚʞʠʥʦʶ 2 ʢʤ. ɺʽʜʙʽʨ ʣʽʪʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ʚʽʜʙʫʚʘʚʩʷ ʧʦ ʪʨʴʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʬʽʣʷʭ ʟ 

ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʧʨʦʬʽʣʷʤʠ ʫ 10ʤ. ɺʩʴʦʛʦ ʚʜ̔ʽʙʨʘʥʦ 27 ʧʨʦʙ ( ʧʦ 9 ʪʦʯʦʢ ʫ ʢʘʞʜʦʤʫ ʧʨʦʬʽʣʽ ʟ 

ʢʨʦʢʦʤ ʫ 200 ʤ) (ʨʠʩ. 1). ʇʨʦʙʠ ʚʽʜʙʠʨʘʣʠʩʷ  ʚ ʧʣʘʩʪʠʢʦʚʽ ʢʦʥʪʝʡʥʝʨʠ ʻʤʥʽʩʪʶ 1 ʣ. ʟ ʛʣʠʙʠʥʠ 

20-30 ʩʤ., ʽ ʧʣʦʱʽ ʨʦʟʯʠʩʪʢʠ 30ʭ30 ʩʤ.  ʇʦʪʽʤ ʧʨʦʙʠ  ʚʠʩʫʰʫʚʘʣʠʩʷ ʽ ʤʝʪʦʜʦʤ ʢʚʘʨʪʫʚʘʥʥʷ 

ʙʫʣʠ ʟʤʝʥʰʝʥʽ ʜʦ 200ʛ.. ɿ ʥʘʚʘʞʢʠ 200 ʛ. ʧʨʦʚʦʜʠʚʩʷ ʩʠʪʦʚʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ. ʆʪʨʠʤʘʥʽ ʬʨʘʢʮʽʾ ʟʚʘʞʫʚʘʣʠʩʷ  ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʘʛʘʭ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1ʛ. 

ʄʘʩʘ ʬʨʘʢʮʽʡ ʧʦʪʽʤ ʙʫʣʘ ʧʝʨʝʨʘʭʦʚʘʥʘ ʫ ʚʽʜʩʦʪʢʠ. ʂʦʞʥʘ ʬʨʘʢʮʽʷ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʧʽʜ  

ʙʽʥʦʢʫʣʷʨʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ,. ʄʘʛʥʽʪʥʽ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽ ʤʽʥʝʨʘʣʠ ʟ ʬʨʘʢʮʽʡʥʠʭ ʛʨʫʧ ʚʠʜʽʣʷʣʠʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʫ ʉʦʯʥʝʚʘ. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʪʦʯʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ  

ʢʨʫʛʦʚʦʾ ʜʽʘʛʨʘʤʠ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʫ  ʪʘʙʣʠʮʽ.  

ɻʦʣʦʚʥʦʶ ʨʦʟʤʽʨʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʣʷʞʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ʦʩʪʨʦʚʘ ʊʨʫʭʘʥʽʚ  ʻ  

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʘ ʧʩʘʤʽʪʦʚʘ (0,25-0,5 ʤʤ) ʬʨʘʢʮʽʷ, ʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ - 47% (ʨʠʩ. 2.), 

ɼʨʫʛʦʶ ʟʘ ʟʥʘʯʝʥʥʷʤ ʻ ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʧʩʘʤʽʪʦʚʘ ( 0,1-0,25 ʤʤ) ʬʨʘʢʮʽʷ, ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ  

37%. ɸʣʝʚʨʦ-ʧʝʣʽʪʦʚʘ ʬʨʘʢʮʽʷ(<0.1 ʤʤ) ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ ï 11%. ɺ  ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʜʦ 

3%, ʧʨʠʩʫʪʥʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘ ʧʩʘʤʽʪʦʚʘ ʬʨʘʢʮʽʷ (0,5-1ʤʤ).ɺ ʤʽʥʽʤʘʣʴʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʨʫʙʦʟʝʨʥʠʩʪʘ ʧʩʘʤʽʪʦʚʘ (1-2 ʤʤ) ï 1%, ʽ  ʧʩʝʬʽʪʦʚʘ ʬʨʘʢʮʽʾ ( >2 ʤʤ) ï 1%  

ɺʦʥʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʩʢʣʘʜʝʥʘ ʪʝʭʥʦʛʝʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ (ʩʢʣʦʤ, ʤʝʪʘʣʽʯʥʠʤʠ ʩʧʣʘʚʘʤʠ,), 

ʬʘʫʥʽʩʪʠʯʥʠʤ ʜʝʪʨʠʪʦʤ, ʫʣʘʤʢʘʤʠ ʜʝʨʝʚʠʥʠ, ʚʫʛʽʣʣʷ , ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ.. 

 
ʈʠʩʫʥʦʢ 2. ɿʘʛʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʬʨʘʢʮʽʡ ʧʣʷʞʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ʦʩʪʨʦʚʘ ʊʨʫʭʘʥʽʚ. 

ɻʦʣʦʚʥʠʤ ʤʽʥʝʨʘʣʦʤ ʚʩʽʭ ʬʨʘʢʮʽʡ, ʢʨʽʤ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʽ ʧʝʣʽʪʦʚʦʾ ʻ ʢʚʘʨʮ.ʁʦʛʦ  ʚʤʽʩʪ 

ʩʪʘʥʦʚʠʪʴ 85-95%. ʉʝʨʝʜ ʜʨʫʛʦʨʷʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʽʥʝʨʘʣʽʚ  ʫ ʩʢʣʘʜʽ ʧʣʷʞʝʚʠʭ ʚʽʜʢʣʘʜʽʚ  

ʛʦʣʦʚʥʠʭ ʬʨʘʢʮʽʡʥʠʭ ʛʨʫʧ ʚʠʷʚʣʝʥʦ:  ʬʘʫʥʽʩʪʠʯʥʠʡ ʜʝʪʨʠʪ, ʫʣʘʤʢʠ ʨʦʩʣʠʥʥʦʛʦ ʜʝʪʨʠʪʫ, 

ʭʘʣʮʝʜʦʥ, ʧʦʣʴʦʚʠʡ ʰʧʘʪ, ʤʘʛʥʝʪʠʪ, ʽʣʴʤʝʥʽʪ, ʟʘʣʽʟʥʽ ʩʬʝʨʦʾʜʠ. ʩʣʶʜʠ, ʛʣʘʫʢʦʥʽʪ ʪʘ 

ʪʝʭʥʦʛʝʥʥʠʡ ʤʘʪʝʨʽʘʣ (ʩʢʣʦ, ʧʦʣʽʝʪʠʣʝʥ, ʚʫʛʽʣʣʷ).  

>2 mm 
1% 

1-2 mm 
[PERCENTAGE] 

0.5-1 mm 
[PERCENTAGE] 

0.25 - 0.5 mm 
[PERCENTAGE] 

0.1-0.25 mm 
[PERCENTAGE] 

<0.1 mm 
11% 
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ʆʜʥʠʤ ʽʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʤʘʛʥʽʪʥʠʭ  

ʤʽʢʨʦʩʬʝʨʦʾʜʽʚ (ʨʠʩ. 3.), ʱʦ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ ʬʨʘʢʮʽʷʭ 0,1-0,25 ʤʤ ʪʘ <0,1 ʤʤ. ʉʬʝʨʦʾʜʠ 

ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʽ ʟʘʙʘʨʚʣʝʥʥʷ: ʯʦʨʥʽ ʟ ʤʝʪʘʣʽʯʥʠʤ ʙʣʠʩʢʦʤ, ʤʘʪʦʚʦ -ʯʦʨʥʽ ʪʘ 

ʢʦʨʠʯʥʝʚʽ ʟ ʢʘʚʝʨʥʘʤʠ. ɰʭʥʻ ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʪʝʭʥʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʟʦʢʨʝʤʘ ʟ ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

 
ʈʠʩʫʥʦʢ 3. ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʘʛʥʽʪʥʠʭ ʩʬʝʨʦʾʜʽʚ; ʙ, ʚ ï ʢʦʨʠʯʥʝʚʠʡ ʩʬʝʨʦʾʜ ʽʟ ʢʘʚʝʨʥʦʶ; ʛ ï ʯʦʨʥʠʡ ʟ 

ʤʝʪʘʣʝʚʠʤ ʙʣʠʩʢʦʤ ʩʬʝʨʦʾʜ; ˇ ï ʤʘʪʦʚʠʡ ʩʬʝʨʦʾʜ ʟ ʰʦʨʩʪʢʦʶ ʧʦʚʝʨʭʥʝʶ, ʜ ï ʤʘʪʦʚʠʡ ʩʬʝʨʦʾʜ ʟ ʛʣʘʜʢʦʶ 

ʧʦʚʝʨʭʥʝʶ. 

ɺ ʮʽʣʦʤʫ ʧʣʷʞʥʽ ʚʽʜʢʣʘʜʠ ʦʩʪʨʦʚʘ ʦʩʪʨʦʚʘ ʊʨʫʭʘʥʽʚ ʻ  ʜʦʩʪʘʪʥʴʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ.  

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʬʨʘʢʮʽʡʥʠʭ ʛʨʫʧʘʭ  ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 0,1%, ʚ ʥʠʭ 

ʥʝ ʚʠʷʚʣʝʥʽ ʪʦʢʩʠʯʥʽ  ʤʽʥʝʨʘʣʠ, ʘ ʟʘʤʽʨʷʥʠʡ  ʨʘʜʽʦʘʢʪʠʚʥʠʡ  ʬʦʥ ʥʝ ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤ. 

ɺʠʩʥʦʚʢʠ 

ʅʘ ʦʩʥʦʚʽ  ʤʘʨʰʨʫʪʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʦ ʥʘ 

ʧʨʘʢʪʠʮʽ ʦʪʨʠʤʘʥʦ ʟʥʘʯʥʠʡ  ʜʦʩʚʽʜ ʟ ʨʝʘʣʴʥʠʭ ʣʽʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʠʭ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʦʩʪʨʦʚʘ ʊʨʫʭʘʥʽʚ.  ʉʪʫʧʽʥʴ ʩʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ,  

ʭʘʨʘʢʪʝʨ ʦʙʢʘʪʫʚʘʥʥʷ  ʟʝʨʝʥ ʚʢʘʟʫʶʪʴ ʥʘ ʘʢʪʠʚʥʫ, ʘʣʝ  ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʫ ʨʽʯʢʦʚʫ  

ʛʽʜʨʦʜʠʥʘʤʽʢʫ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʬʨʘʢʮʽʡʥʦʩʪʽ ʧʣʷʞʝʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʽʜ ʧʝʨʰʦʛʦ ʧʨʦʬʽʣʶ( ʱʦ  ʙʽʣʷ ʢʨʦʤʢʠ ʚʦʜʠ) ʜʦ ʪʨʝʪʴʦʛʦ,ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʫ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ 

ʢʨʫʧʥʦʛʦ, ʘʣʝ ʣʝʛʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʽ ʩʧʝʮʠʬʽʯʥʽ  

ʤʘʛʥʽʪʥʽ ʩʬʝʨʦʾʜʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʽʜʢʣʘʜʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʤ, ʧʨʦʪʝ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ 

(ʪʝʭʥʦʛʝʥʥʠʡ ʤʘʪʝʨʽʘʣ) ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ  ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯʢʠ ɼʥʽʧʨʦ. 

ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʱʠʨʫ ʧʦʜʷʢʫ ʧʨʦʬʝʩʦʨʫ ʅʝʩʪʝʨʦʚʩʴʢʦʤʫ ɺ.ɸ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʧʦʣʴʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ  ʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʧʨʠ  ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ  ʚʠʟʥʘʯʝʥʴ. 

ɯʚʘʥʽʢ ʆ., ʐʝʚʯʫʢ ɺ., ʂʨʘʚʯʝʥʢʦ ɼ., ɻʘʜʷʮʴʢʘ ʂ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʩʫʚʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ: ʛʦʣʦʚʥʽ ʧʽʜʭʦʜʠ, ʧʨʠʥʮʠʧʠ, ʤʝʪʦʜʠʢ // ɺ̔ ʩʥʠʢ ʂʅʋ. ɻʝʦʣʦʛʽʷ. 

1(100), 2023ʘ, ʉ. 6 ï 14. DOI: http://doi.org/10.17721/1728-2713.100.01 

http://doi.org/10.17721/1728-2713.100.01
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ɻɽʆʃʆɻɯʗ, ʇʆʐʋʂʀ ʊɸ ʈʆɿɺɯɼʂɸ ʅɸʌʊʆɺʀʍ ɯ ɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ 

ɻɸɿʆɺʀɼʆɹʋɺʅɸ ɻɸʃʋɿʔ ʋʂʈɸɰʅʀ: ʉʋʏɸʉʅʀʁ ʉʊɸʅ, ʉʊʈɸʊɽɻɯʏʅɯ 

ʇʈɯʆʈʀʊɽʊʀ ʊɸ ɺʀʂʃʀʂʀ ɺʆɭʅʅʆɻʆ ʏɸʉʋ 

ɻʦʜʦʚʩʴʢʘ ʇ.ɭ. ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʩʪʘʪʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʦʩʥʦʚʥʠʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ, ʚʠʷʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʣʷʛʘʥʥʷ ʧʦʢʣʘʜʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʚʧʣʠʚ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʜʦʩʪʫʧ ʜʦ ʨʦʜʦʚʠʱ. ʈʦʟʛʣʷʥʫʪʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚʽʜʢʠ ʡ 

ʚʠʜʦʙʫʪʢʫ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ, ʧʽʜʢʨʝʩʣʝʥʦ ʟʥʘʯʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʢʨʝʩʣʝʥʦ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʢʠ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʥʘ ʦʩʥʦʚʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʧʦʪʨʝʙ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. 

The article describes the current state of Ukraine's natural gas production sector during wartime. The geological 

structure of the main oil and gas regions is analyzed, with emphasis on reservoir characteristics and how military 

actions affect access to deposits. Technological approaches to exploration and extraction under high-risk conditions 

are reviewed, and the role of digital modeling is highlighted. Strategic directions for the development of the industry 

are outlined based on geological potential and national energy security needs. 

ɻʘʟʦʚʠʜʦʙʫʚʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱ ʫ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʂʘʨʧʘʪʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʦʾ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ [1]. ʆʩʥʦʚʫ ʚʠʜʦʙʫʪʢʫ ʩʪʘʥʦʚʣʷʪʴ ʤʝʟʦʟʦʡʩʴʢʽ ʪʘ ʧʘʣʝʦʟʦʡʩʴʢʽ 

ʪʦʚʱʽ, ʟʦʢʨʝʤʘ ʧʦʨʦʜʠ ʪʨʽʘʩʫ, ʶʨʠ ʪʘ ʢʨʝʡʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʛʘʟ ʫ ʧʦʨʠʩʪʠʭ ʢʦʣʝʢʪʦʨʘʭ 

ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʢʘʨʙʦʥʘʪʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʦʟʚʽʜʘʥʠʭ ʧʦʢʣʘʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʛʣʠʙʠʥ ʚʽʜ 2 ʜʦ 5 ʢʤ, ʟ ʪʝʢʪʦʥʽʯʥʦ ʫʩʢʣʘʜʥʝʥʦʶ ʙʫʜʦʚʦʶ ʪʘ ʨʽʟʥʦʨʽʜʥʦʶ ʬʣʶʾʜʦʥʘʩʠʯʝʥʽʩʪʶ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʘʟʦʚʠʡ ʙʘʣʘʥʩ ʜʦʚʛʠʡ ʯʘʩ ʪʨʠʤʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʜʦʙʫʪʢʫ. 

ɼʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʘ ʧʦʢʨʠʚʘʣʘ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ ʩʚʦʾʭ ʧʦʪʨʝʙ ʟʘ 

ʨʘʭʫʥʦʢ ʚʣʘʩʥʦʛʦ ʛʘʟʫ. ʆʩʥʦʚʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʟʘʣʠʰʘʣʘʩʷ ʜʝʨʞʘʚʥʘ ʢʦʤʧʘʥʽʷ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʚʘʣʘ ʨʦʟʚʽʜʢʫ, ʙʫʨʽʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʦʙʨʦʙʢʫ ʛʝʦʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɻʝʦʣʦʛʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʘʢʦʧʠʯʝʥʘ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʧʣʦʱʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ 3D-ʤʦʜʝʣʝʡ ʽ 

ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ [3]. 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʘʛʨʝʩʽʾ ʛʘʣʫʟʴ ʦʧʠʥʠʣʘʩʷ ʚ ʫʤʦʚʘʭ ʩʫʪʪʻʚʠʭ ʨʠʟʠʢʽʚ. 

ʏʘʩʪʠʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʣʦʱ ʟʘʣʠʰʠʣʘʩʴ ʥʘ ʦʢʫʧʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʫʧʠʥʝʥʦ ʧʦʣʴʦʚʽ 

ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ. ʇʦʰʢʦʜʞʝʥʦ ʝʣʝʤʝʥʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʦʙʤʝʞʝʥʦ ʜʦʩʪʫʧ ʜʦ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥ, ʚʪʨʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʽʜʢʠ ʥʘ ʰʝʣʴʬʽ ʏʦʨʥʦʛʦ 

ʤʦʨʷ. ɻʝʦʣʦʛʽʯʥʘ ʨʦʟʚʽʜʢʘ ʟʤʽʩʪʠʣʘʩʷ ʜʦ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʪʝʨʠʪʦʨʽʡ ʽʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ 

ʨʠʟʠʢʫ. 

ɺʦʜʥʦʯʘʩ ʛʘʣʫʟʴ ʜʝʤʦʥʩʪʨʫʻ ʘʜʘʧʪʠʚʥʽʩʪʴ. ɸʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʽʯʥʽ 

ʨʽʰʝʥʥʷ: ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ, ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ, ʜʠʩʪʘʥʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʜʦʚʠʱ [5]. 

ʇʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʦʮʽʥʢʘ ʟʘʧʘʩʽʚ ʟʘ ʩʫʯʘʩʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʦʥʦʚʣʶʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʛʣʠʙʦʢʽ ʛʦʨʠʟʦʥʪʠ ʪʘ ʫʱʽʣʴʥʝʥʽ ʢʦʣʝʢʪʦʨʠ. ɿʘʣʫʯʘʶʪʴʩʷ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʛʝʦʣʦʛʦ-

ʪʝʭʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʷʢʽʩʪʴ ʛʝʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʘʷʚʥʽʩʪʴ ʜʘʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʚʽʜʦʢ ʪʘ ʪʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʥʠʭ ʢʘʨʪ. 

ɻʘʟʦʚʠʜʦʙʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʧʝʨʝʪʚʦʨʠʣʦʩʴ ʥʘ ʩʪʨʘʪʝʛʽʯʥʠʡ ʥʘʧʨʷʤ. ʎʝ ʚʞʝ ʥʝ ʣʠʰʝ 

ʝʢʦʥʦʤʽʢʘ ð ʮʝ ʧʠʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ʈʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʥʦʾ 

ʧʽʜʪʨʠʤʢʠ: ʯʽʪʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʛʝʦʣʦʛʽʯʥʠʭ ʘʨʭʽʚʽʚ. ʆʢʨʝʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʧ̔ ʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʟ ʛʝʦʣʦʛʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ [6]. 

ɻʘʟʦʚʠʜʦʙʫʚʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʤʘʻ ʛʝʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ, ʘʣʝ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʽ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ. ɿʙʝʨʝʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʩʧʘʜʱʠʥʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʧʣʦʱʘʤʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʥʘʜʨ ʻ ʢʣʶʯʝʤ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʙʘʣʘʥʩʫ ʢʨʘʾʥʠ. 

1. *ɺʝʣʠʢʘ ʫʢʨʘʾʥʩʴʢʘ ʝʥʮʠʢʣʦʧʝʜʽʷ.* ʅʘʬʪʦʛʘʟʦʥʦʩʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vue.gov.ua/ʅʘʬʪʦʛʘʟʦʥʦʩʥʽ_ʨʝʛʽʦʥʠ_ʋʢʨʘʾʥʠ 

*ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ.* ɻʝʦʣʦʛʽʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://igs-

nas.org.ua/images/geology/aspirantura/onp/geologiya_naftogazonosnux_baseiniv.pdf 

*Schlumberger.* Adapted digital solutions for conflict zones [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.slb.com/resource-library/article/feature/digital-solutions-conflict-zones 

*EITI.* ɿʚʽʪ ɯʇɺɻ ʋʢʨʘʾʥʠ 2022 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://mev.gov.ua/sites/default/files/2024-10/ua-eiti-report_2022_ua_final_limited-

text_10_compressed-1.pdf 

*Mind.ua.* ʗʢ ʟʤʽʥʠʣʠʩʴ ʧʨʘʚʠʣʘ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://mind.ua/ru/openmind/20238147-obespechit-dobychu-kak-izmenilis-

pravila-nedropolzovaniya-vo-vremya-vojny 

*GMK Center.* ɺʦʻʥʥʠʡ ʧʦʜʘʪʦʢ: ʚʣʘʜʘ ʟʨʦʙʠʣʘ ʩʪʘʚʢʫ ʥʘ ʛʘʟʦʚʠʜʦʙʫʪʦʢ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://gmk.center/posts/voennyj-nalog-vlasti-sdelali-stavku-na-

gazodobychu-dlya-popolneniya-bjudzheta/ 

*Reuters.* Russian strike damaged Ukrainian gas production facilities, Naftogaz says 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.reuters.com/business/energy/russian-

attack-damaged-gas-production-facilities-ukraines-naftogaz-says-2025-03-07/ 

*Reuters.* Ukraine's Naftogaz and Ukrnafta increase gas output by 6% [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.reuters.com/business/energy/ukraines-naftogaz-ukrnafta-increase-

gas-output-by-6-january-2024-11-14/ 

*EITI.* ɿʚʽʪ ɯʇɺɻ ʋʢʨʘʾʥʠ 2021 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://eiti.org/sites/default/files/2023-02/UA_EITI_Report_2021_UKR_final.pdf 

*Finance.ua.* ʅʘʜʨʘ ʋʢʨʘʾʥʠ: ʯʦʤʫ ʚʦʥʠ ʮʽʢʘʚʣʷʪʴ ʚʦʨʦʛʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://finance.ua/goodtoknow/nadra-ukrainy 

*DonMining.info.* ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʩʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.donmining.info/2018/12/geologicheskoe-

stroenie-i-neftegazonosnost-vostochnykh-oblastey-ukrainy.html 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʊʦʣʢʫʥʦʚ ɸ.ɸ., ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ. 

Godovska P. UKRAINE'S NATURAL GAS INDUSTRY: CURRENT STATE, 

STRATEGIC PRIORITIES, AND WARTIME CHALLENGES  

  

https://www.donmining.info/2018/12/geologicheskoe-stroenie-i-neftegazonosnost-vostochnykh-oblastey-ukrainy.html
https://www.donmining.info/2018/12/geologicheskoe-stroenie-i-neftegazonosnost-vostochnykh-oblastey-ukrainy.html


XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʇʆʊɽʅʎɯɸʃ ɻɸɿʋ ʋʑɯʃʔʅɽʅʀʍ ʂʆʃɽʂʊʆʈɯɺ ɹɸʍʄʋʊʉʔʂʆɰ ʂʆʊʃʆɺʀʅʀ 

(ʅɸ ʇʈʀʂʃɸɼɯ ɸʈʊɽʄɯɺʉʔʂʆɰ ʉʊʈʋʂʊʋʈʀ)  

ʂʘʣʦʤʙʻʪ ɼ.ʆ. ʩʪʫʜʝʥʪ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʙʫʨʽʥʥʷ ʚ ɹʘʭʤʫʪʩʴʢʽʡ ʢʦʪʣʦʚʠʥʽ (ʩʚʝʨʜʣʦʚʠʥʘ ɸʨʪʝʤʽʚʩʴʢʘ-1) ʧʦʢʘʟʫʻ ʧʦʚʩʶʜʥʫ  ʛʘʟʦ-

ʥʦʩʠʯʝʥʽʩʪʴ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʫ. ʇʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ɸʨʪʝʤʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ.  

Analysis of drilling materials in the Bakhmut depression (Artemivka-1 well) shows the widespread gas satura-tion of 

compacted rocks of the Moscovian Stage. The prospects for the gas potential of the Artemivka area are associated with 

unconventional tight gas resources plays. 

ʇʦʢʣʘʜʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʥʠʟʮʽ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʘʭ ʩʚʽʪʫ, ʘʣʝ ʾʭ 

ʧʨʦʤʠʩʣʦʚʘ ʨʦʟʨʦʙʢʘ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʪʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʟʘʚʜʷʢʠ ʚʧʨʦ-ʚʘʜʞʝʥʥʶ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ [3, ʢʥ. ɯ]. ɺ ʋʢʨʘʾʥʽ ʜʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʣʝ-ʞʠʪʴ, ʟʦʢʨʝʤʘ, ʛʘʟ 

ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ (tight gas). ʉʢʫʧʯʝʥʥʷ ʪʘ ʥʝʧʨʦʤʠʩʣʦʚʽ ʧʨʠʧ-ʣʠʚʠ ʛʘʟʫ ʟ ʫʱʽʣʴʥʝʥʠʭ 

ʧʦʨʽʜ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ ʜʘʚʥʦ ʚʽʜʦʤʽ ʦʩʦʙʣʠʚʦ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ [1], ʧʨʦʪʝ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠ-ʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʇʝʨʰʦʯʝʨʛʦʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ɹʘʭʤʫʪʩʴʢʦʾ ʢʦʪʣʦʚʠʥʠ, ʜʝ ʚ ʤʝʞʘʭ ɸʨʪʝʤʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʙʫʨʝʥʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ɸʨʪʝʤʽʚʩʴʢʘ-1 (ʨʠʩ. 1). ʄʘʪʝʨʽʘʣʠ ʙʫʨʽʥʥʷ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʮʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ɸʨʪʝʤʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ [2] 

ɻʘʟʦʛʝʥʝʨʫʶʯʠʤʠ ʫ ʤʝʞʘʭ ɹʘʭʤʫʪʩʴʢʦʾ ʢʦʪʣʦʚʠʥʠ ʚʠʩʪʫʧʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ 

ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʧʝʥʩʠʣʴʚʘʥʽʶ), ʷʢʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʫ ʚʽʜʢʨʠʪʦʤʫ ɼʦʥʙʘʩʽ ʤʽʩʪʷʪʴ 

ʦʩʥʦʚʥʽ ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʩʪʠ ʚʫʛʽʣʣʷ. ʂʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʪʦʚʱʘ, ʱʦ ʨʦʟʢʨʠʪʘ ʩʚ. ɸʨʪʝʤʽʚʩʴʢʘ-1, 

ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ. ɿʘ ʘʥʘʣʦʛʽʻʶ 

ʟ ɼʦʥʙʘʩʦʤ ʚʦʥʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ (ʧʣʘʩʪʠ ʚʫʛʽʣʣʷ) ʪʘ ʨʦʟʩʽʷʥʦʾ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʚʠʥʥʦ ʛʫʤʫʩʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʟʜʘʪʥʘ ʛʝʥʝʨʫʚʘʪʠ ʧʝʨʝʚʘʞʥʦ 

ʧʨʠʨʦʜʥʠʡ ʛʘʟ. 

ɿʘ ʫʤʦʚʘʤʠ ʣʦʢʘʣʽʟʘʮʽʾ ʛʝʥʝʨʦʚʘʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʨʦʟʨʽʟ ɹʘʭʤʫʪʩʴʢʦʾ ʢʦʪʣʦʚʠʥʠ ʜʽʣʠʪʴʩʷ ʥʘ 

ʜʚʘ ʧʦʚʝʨʭʠ [2]. ʇʝʨʰʠʡ ï ʧʦʚʝʨʭ ʧʝʨʝʚʘʞʥʦ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟʘʣʷʛʘʻ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʦʙʣʘʩʪʽ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ. ʇʦʨʦʜʠ ʪʫʪ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʷʭ 

ʢʘʪʘʛʝʥʝʟʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ  ʄʂ1 - ʄʂ3. ɺ ʤʝʞʘʭ ʮʴʦʛʦ ʧʦʚʝʨʭʫ ʬʣʶʾʜʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʫʤʦʚʘʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʪʠʧʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʣʘʪʝʨʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʽʛʨʘʮʽʾ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʟʥʘʭʦʜʠʪʴ ʧʦʚʝʨʭ ʧʝʨʝʚʘʞʥʦ 

ʪʨʽʱʠʥʫʚʘʪʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʜʝ ʧʦʨʦʜʠ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʩʪʘʜʽʷʭ ʢʘʪʘʛʝʥʝʟʫ ʄʂ4 ï ɸʂ2. ʊʫʪ 

ʬʣʶʾʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʝʣʽʟʽʡʥʦʛʦ ʪʠʧʫ ʽ ʤʽʛʨʫʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɼʣʷ ʮʴʦʛʦ ʧʦʚʝʨʭʫ ʭʘʨʘʢʪʝʨʥʽ ʢʦʣʝʢʪʦʨʠ ʧʦʨʦʚʦ-ʪʨʽʱʠʥʥʦʛʦ ʪʘ 

ʪʨʽʱʠʥʥʦʛʦ ʪʠʧʽʚ.  

ʁʤʦʚʽʨʥʦ, ʱʦ ʧʦʚʝʨʭ ʪʨʽʱʠʥʫʚʘʪʠʭ ʢʦʣʝʢʪʦʨʽʚ ʨʦʟʢʨʠʪʠʡ ʩʚʝʨʜʣʦʚʠʥʦʶ ɸʨʪʝʤʽʚʩʴʢʘ-1, 

ʬʘʢʪʠʯʥʘ ʛʣʠʙʠʥʘ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ 4498 ʤʝʪʨʽʚ. ʂʘʪʘʛʝʥʝʪʠʯʥʘ ʧʝʨʝʪʚʦʨʝʥʽʩʪʴ ʛʣʠʥʠʩʪʠʭ 

ʧʦʨʽʜ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʜʽʷʤ ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜ ʄʂ2 ʜʦ ʄʂ4 

(R
0 
0,8-1,3) [3, ʢʥ. IV]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 6 ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʛʘʟʦʥʘʩʠʯʝʥʠʭ ʧʣʘʩʪʽʚ ʚ ʽʥʪʝʨʚʘʣʘʭ 3618 ï 3989 ʤ (ʜʘʥʽ ɼʂ çʋʢʨʛʘʟʚʠʜʦʙʫʚʘʥʥʷè). ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠ, ʧʦʨʠʩʪʽʩʪʴ ʷʢʠʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,6% ʜʦ 

3,5% (ʜʦ 9% ʟʘ ɻɼʉ). ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʨʘʟʢʠ 

ʯʘʩʪʦ ʨʫʡʥʫʚʘʣʠʩʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʫʪʪʻʚʫ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ. ɿʘ ʜʘʥʠʤʠ ʛʘʟʦʚʦʛʦ ʢʘʨʦʪʘʞʫ 

ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʥʘʯʥʽ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʬʽʢʩʦʚʘʥʽ ʜʦʚʦʣʽ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ, ʚʽʜ 11 ʜʦ 70 ʩʤ
3
/ʣ. ʇʨʦʪʝ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʮʠʭ ʧʣʘʩʪʽʚ ʧʦʢʘʟʘʣʦ ʥʝʟʥʘʯʥʠʡ ʘʙʦ ʩʣʘʙʢʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ (ʨʠʩ. 2).  

 

 
ʈʠʩʫʥʦʢ 2.  ɺʽʜʦʙʨʘʞʝʥʥʷ ʦʜʥʦʛʦ ʟ ʚʠʧʨʦʙʫʚʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ (3618-3646 ʤ) ʥʘ ʢʘʨʦʪʘʞʥʽʡ ʜʽʘʛʨʘʤʽ 

ʆʪʞʝ, ʛʘʟʦʥʦʩʥʽ ʽʥʪʝʨʚʘʣʠ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʫ, ʱʦ ʨʦʟʢʨʠʪʽ ʩʚ. ɸʨʪʝʤʽʚʩʴʢʘ-1, ʧʦʚôʷʟʘʥʽ ʟ 

ʫʱʽʣʴʥʝʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʦʨʦʜʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʝʥʝʨʘʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʦʩʦʙʣʠʚʦ ʛʘʟʦʧʦʜʽʙʥʠʭ ʬʨʘʢʮʽʡ, ʘ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʽ ʯʠʩʣʝʥʥʽ 

ʛʘʟʦʧʨʦʷʚʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʛʘʟʫ, ʱʦ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ 

ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʘʙʦ ʤʽʛʨʘʮʽʾ ʟ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɼʦʩʚʽʜ ʟʘʨʫʙʽʞʥʠʭ ʢʦʤʧʘʥʽʡ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʤʦʞʝ ʤʘʪʠ ʢʦʤʝʨʮʽʡʥʠʡ ʽʥʪʝʨʝʩ ʟʘ ʫʤʦʚʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ, ʟʦʢʨʝʤʘ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ, ʱʦ ʻ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʫ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ. 
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ʈʆɿʈʆɹʂɸ ʄʆɼɽʃɯ ʄɽʊʆɼɸʄʀ ʄɸʐʀʅʅʆɻʆ ʅɸɺʏɸʅʅʗ ɼʃʗ 

ʃɯʊʆʃʆɻɯʏʅʆɰ ʂʃɸʉʀʌɯʂɸʎɯɰ ʅɸ ʆʉʅʆɺɯ ɼɸʅʀʍ ɻɽʆʃʆɻʆ-ɻɽʆʌɯɿʀʏʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔ ʉɺɽʈɼʃʆɺʀʅ 

ʐʫʤ ʄ. ɭ. ʩʪʫʜʝʥʪ, 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ 

ʣʽʪʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʽʜ ʟʘ ʜʘʥʠʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʴʦʛʦ 

ʧʨʦʛʠʥʫ. ʅʘʚʯʝʥʦ ʜʚʘ ʢʣʘʩʠʬʽʢʘʪʦʨʠ: Random forest ʪʘ Support Vector Classifier(SVC). ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʪʘ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ, ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʘʣʽʜʘʮʽʡʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʜʣʷ Random Forest ʩʢʣʘʣʘ 

0,98 ʪʘ 0,94 ʜʣʷ SVC. ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ Random Forest, ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʴʦʛʦ 

ʧʨʦʛʠʥʫ ʪʘ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʜʘʥʠʭ, ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʣʽʪʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ.  

The study considers the use of machine learning methods to develop a model of lithological rock classification 

based on geological and geophysical data for the territory of the Precarpathian Trough. Two classifiers were trained: 

Random forest and Support Vector Classifier (SVC). After pre-processing and training the models, the classification 

accuracy of the validation dataset was 0.98 for Random Forest and 0.94 for SVC. Comparison of the methods showed 

that Random Forest, for the territory of the Fore-Carpathian Trough and this data sample, was more effective in 

solving the lithological classification problem. 

ɺʩʪʫʧ. ɿʘʚʜʘʥʥʷ ʣʽʪʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʚ ʥʘʬʪʦʚʽʡ ʪʘ 

ʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʪʦʣʦʛʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʛʝʦʣʦʛʽʯʥʫ 

ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʬʦʨʤʘʮʽʡ ʪʘ ʫʤʦʚʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ. ʎʽ ʜʘʥʽ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʦʮʽʥʢʠ ʚʠʜʦʙʫʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʣʘʩʪʘ[4]. 

ɿʘʟʚʠʯʘʡ ʣʽʪʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʘʨʦʪʘʞʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫ, 

ʧʝʚʥʠʤ ʝʢʩʧʝʨʪʦʤ, ʷʢʠʡ ʰʫʢʘʻ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʧʝʪʨʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʨʦʜʠ 

ʪʘ ʢʘʨʦʪʘʞʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ. ʆʜʥʘʢ ʷʢʽʩʪʴ ʪʘʢʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʩʚʽʜʫ ʬʘʭʽʚʮʷ, 

ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʜʦ ʪʦʛʦ ʞ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʨʽʟʥʠʪʠʩʷ ʯʝʨʝʟ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ 

ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ[5]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʩʝ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʩʪʘʻ ʣʽʪʦʣʦʛʽʯʥʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ[2]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʨʝʥʫʚʘʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ 40 LAS-ʬʘʡʣʽʚ(Log 

ASCII Standard), ʱʦ ʤʽʩʪʷʪʴ ʜʘʥʽ ʢʘʨʦʪʘʞʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʉʚʝʨʜʣʦʚʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɼʣʷ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʥʽ ʤʦʣʘʩʦʚʽ ʚʽʜʢʣʘʜʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʚʘʧʦʨʠʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʛʣʠʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʦʩʘʜʦʚʠʤʠ 

ʧʦʨʦʜʘʤʠ[1]. 

LAS-ʬʘʡʣʠ ʤʽʩʪʷʪʴ ʢʘʨʦʪʘʞʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʬʘʡʣʘʭ: 

- DEPTH(ʛʣʠʙʠʥʘ); 

- BK(ʙʦʢʦʚʠʡ ʢʘʨʦʪʘʞ); 

- GGK(ʛʘʤʤʘ-ʛʘʤʤʘ ʢʘʨʦʪʘʞ); 

- GK(ʛʘʤʤʘ ʢʘʨʦʪʘʞ); 

- NGK(ʥʝʡʪʨʦʥʥʠʡ ʛʘʤʤʘ ʢʘʨʦʪʘʞ); 

- PS(ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʯʠʥʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ); 

- IK(ʽʥʜʫʢʮʽʡʥʠʡ ʢʘʨʦʪʘʞ). 
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ʅʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʚʩʽ ʨʷʜʢʠ, ʷʢʽ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʤʝʞʘʭ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ. ɼʘʣʽ ʜʘʥʽ ʚʩʽʭ ʬʘʡʣʽʚ ʙʫʣʠ ʦʙôʻʜʥʘʥʽ ʚ ʦʜʠʥ ʜʘʪʘʩʝʪ. ʃʽʪʦʣʦʛʽʷ ʫ 

ʤʝʞʘʭ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʛʣʠʥʘʤʠ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʝʨʝʡʪʠ ʜʦ ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʮʽʣʽʩʥʽʩʪʴ LAS-ʬʘʡʣʽʚ ʪʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʾʭ ʩʪʨʫʢʪʫʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʬʘʡʣʽʚ ʚʽʜʩʫʪʥʽ ʜʘʥʽ 

ʛʘʤʤʘ-ʛʘʤʤʘ ʪʘ ʽʥʜʫʢʮʽʡʥʦʛʦ ʢʘʨʦʪʘʞʫ, ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʧʫʩʢʠ ʚ ʟʥʘʯʝʥʥʷʭ 

ʧʘʨʘʤʝʪʨʽʚ ʙʦʢʦʚʦʛʦ, ʛʘʤʤʘ ʪʘ ʥʝʡʪʨʦʥʥʦʛʦ-ʛʘʤʤʘ ʢʘʨʦʪʘʞʫ.  

ɹʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʜʘʣʠʪʠ ʘʪʨʠʙʫʪʠ ʛʘʤʤʘ-ʛʘʤʤʘ ʪʘ ʽʥʜʫʢʮʽʡʥʦʛʦ ʢʘʨʦʪʘʞʫ ʟ ʥʘʙʦʨʫ ʜʘʥʠʭ, 

ʘ ʧʨʦʧʫʱʝʥʽ ʟʥʘʯʝʥʥʷ ʙʦʢʦʚʦʛʦ, ʛʘʤʤʘ ʪʘ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʤʤʘ ʢʘʨʦʪʘʞʫ ʟʘʧʦʚʥʠʪʠ.  

ɼʣʷ ʪʨʝʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʚʘ ʤʝʪʦʜʠ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʭʦʞʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ: Random forest[3] ʪʘ Support Vector Classifier(SVC)[4]. 

Random forest classifier ï ʮʝ ʤʝʪʦʜ ʘʥʩʘʤʙʣʝʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʙʽʨ ʜʝʨʝʚ 

ʨʽʰʝʥʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʜʽʣʶʶʪʴ ʜʘʥʽ ʥʘ ʜʚʽ ʘʙʦ ʙʽʣʴʰʝ ʦʜʥʦʨʽʜʥʠʭ ʧʽʜʛʨʫʧ ʥʘ ʦʩʥʦʚʽ 

ʚʭʽʜʥʠʭ ʦʟʥʘʢ, ʱʦ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʧʽʜʤʥʦʞʠʥʘ ʦʟʥʘʢ 

ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ. 

CVC ï ʮʝ ʘʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢʠʡ ʨʦʟʜʽʣʷʻ ʧʨʦʩʪʽʨ ʦʟʥʘʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʧʝʨʧʣʦʱʠʥb, 

ʧʨʘʛʥʫʯʠ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʚʽʜʩʪʘʥʴ ʜʦ ʦʙôʻʢʪʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ[3]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʥʘʚʯʘʥʥʷ ʜʚʦʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: Random Forest Classifier ʪʘ SVC. ʆʙʠʜʚʽ ʤʦʜʝʣʽ 

ʙʫʣʠ ʧʨʦʪʝʩʪʦʚʘʥʽ ʥʘ ʚʘʣʽʜʘʮʽʡʥʽʡ ʚʠʙʽʨʮʽ, ʱʦ ʩʢʣʘʣʘ 25% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ. 

ʇʽʩʣʷ ʥʘʚʯʘʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨ Random Forest ʧʦʢʘʟʘʚ ʪʦʯʥʽʩʪʴ 0,98 ʜʣʷ ʚʘʣʽʜʘʮʽʡʥʦʾ 

ʚʠʙʽʨʢʠ. ʅʘ ʈʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʤʘʪʨʠʮʶ ʧʦʤʠʣʦʢ ʜʣʷ ʜʘʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ. 

 
ʈʠʩʫʥʦʢ 1. ʄʘʪʨʠʮʷ ʧʦʤʠʣʦʢ ʢʣʘʩʠʬʽʢʘʪʦʨʘ Random Forest 

ʊʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʘʣʽʜʘʮʽʡʥʦʾ ʚʠʙʦʨʢʠ ʤʝʪʦʜʦʤ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ ʩʢʣʘʣʘ 0,94. ʗʢ 

ʤʦʞʥʘ ʙʘʯʠʪʠ ʚ ʤʘʪʨʠʮʽ ʧʦʤʠʣʦʢ ʥʘ ʈʠʩʫʥʢʫ 2, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʬʽʢʘʪʦʨʘ Random forest, 

SVM ʥʝ ʚʽʜʥʽʩ ʞʦʜʥʦʾ ʪʦʯʢʠ ʜʦ ʢʣʘʩʫ 4.0 ʪʘ 12.0. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʮʽ ʢʣʘʩʠ ʩʣʘʙʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʙʦʨʽ ʜʘʥʠʭ. ʊʘʢ ʫ ʪʨʝʥʫʚʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʢʣʘʩʫ 

11.0(ʧʽʩʢʦʚʠʢ) ʩʢʣʘʜʘʻ 10893, 5.0(ʛʣʠʥʘ) ï 3892, ʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʢʣʘʜʽʚ ʽʥʰʠʭ ʜʚʦʭ ʢʣʘʩʽʚ 

ʣʠʰʝ 244. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʚʠʙʽʨʢʠ. ʇʨʦʪʝ ʪʘʢʘ ʢʦʨʝʢʮʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʥʘʚʯʘʥʥʷ ʘʙʦ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʠʪʨʘʪ ʪʘ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʈʠʩʫʥʦʢ 2. ʄʘʪʨʠʮʷ ʧʦʤʠʣʦʢ SVC 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʦ ʥʘʚʯʘʥʥʷ ʜʚʦʭ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ Random Forest 

ʪʘ Support Vector Classifier (SVC). ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ ʧʦ ʪʝʨʠʪʦʨʽʾ ʇʝʨʝʜʢʘʨʧʘʪʩʢʴʦʛʦ ʧʨʦʛʠʥʫ, 

ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʪʦʨʘ Random Forest ʜʣʷ ʚʘʣʽʜʘʮʽʡʥʦʾ ʚʠʙʽʨʢʠ ʻ ʚʠʱʦʶ, ʚʦʥʘ ʩʢʣʘʣʘ 0,98, ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʪʦʯʥʽʩʪʴ SVC ʚʠʡʰʣʘ 0,94. SVC ʚʠʷʚʠʚ ʪʨʫʜʥʦʱʽ ʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʣʦʯʠʩʣʝʥʥʠʭ 

ʢʣʘʩʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ SVC ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʚʠʙʽʨʢʠ, 

ʥʘʧʨʠʢʣʘʜ ʩʠʥʪʝʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʨʘʟʢʽʚ ʤʘʣʦʯʠʩʣʝʥʠʭ ʢʣʘʩʽʚ, ʘʙʦ ʥʘʚʧʘʢʠ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ ʜʦʤʽʥʫʶʯʠʭ ʢʣʘʩʽʚ. ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦ ʩʧʨʦʙʫʚʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ Extreme Gradient Boosting 

Trees ʘʙʦ ʤʝʪʦʜʠ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ(Convolutional Neural Network, Residual Neural Network 

ʪʦʱʦ).  
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ʆʎɯʅʂɸ ɿɽʄʃɯ ʊɸ ʅɽʈʋʍʆʄʆʉʊɯ 

ʂɸʈʊʆɻʈɸʌʋɺɸʅʅʗ ʏʀʅʅʀʂɯɺ ʈʀʅʂʆɺʆɰ ɺɸʈʊʆʉʊɯ ɿɽʄɽʃʔ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ɹʦʛʫʰ-ɿʘʜʥʽʧʨʷʥʘ ɸ.ʆ., ʩʪʫʜʝʥʪ, 

 ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʨʦʩʪʦʨʦʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʚʝʜʝʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʮʽʥ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʨʦʜʥʠʭ ʦʙʤʝʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʮʽʥʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʢʨʠʪʠʭ ʢʘʜʘʩʪʨʦʚʠʭ ʜʘʥʠʭ. 

The article explores the impact of spatial factors on the market value of agricultural land in Kyiv Oblast. A 

geoinformation analysis was conducted to identify price dependence on distance to infrastructure and natural 

constraints. Approaches for improving valuation accuracy using open cadastral data are proposed. 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʜʜʘʣʝʥʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʥʘ 

ʾʭʥʶ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʬʝʨʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʽ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʟʦʥʠ ʚʧʣʠʚʫ ʚʝʣʠʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʮʝʥʪʨʫ ʥʘ ʾʭ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʦʮʽʥʢʠ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʠʷʚʣʝʥʥʶ 

ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʫ ʂʠʾʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ɺʠʰʛʦʨʦʜʩʴʢʠʡ ʨʘʡʦʥ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʢʦʥʘʥʦ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʪʘ ʛʝʦʢʦʜʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ, ʷʢʽ ʙʫʣʠ ʧʨʦʜʘʥʽ ʫ 2023ï2024 ʨʦʢʘʭ. ʉʪʚʦʨʝʥʦ ʰʘʨʠ ʜʘʥʠʭ: ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʜʦʨʦʛʠ, ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʟʘʧʦʚʽʜʥʽ ʪʝʨʠʪʦʨʽʾ, ʨʦʩʣʠʥʥʽʩʪʴ. ʄʝʪʦʜ ʽʥʪʝʨʧʦʣʷʮʽʾ 

(IDW) ʜʦʟʚʦʣʠʚ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʘʨʪʦʩʪʽ ʟʝʤʣʽ ʟʘ ʮʽʥʦʶ ʟʘ ʛʝʢʪʘʨ. 
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ʈʠʩʫʥʦʢ 1. ɺʽʜʦʙʨʘʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʮʽʥ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʮʽʥʠ ʥʘ ʟʝʤʣʶ ʤʘʶʪʴ ʨʽʟʢʠʡ ʧʝʨʝʧʘʜ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ. ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʦʥʘʭ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʧʦʙʣʠʟʫ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ (9). 

ʆʮʽʥʢʘ ʟʝʤʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ, ʟʦʢʨʝʤʘ: ɿʝʤʝʣʴʥʦʤʫ ʢʦʜʝʢʩʽ ʋʢʨʘʾʥʠ, 

ɿʘʢʦʥʽ çʇʨʦ ʦʮʽʥʢʫ ʟʝʤʝʣʴè, ʧʦʩʪʘʥʦʚʘʭ ʂʄʋ (1). 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʟʝʤʝʣʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʽʣʷʥʦʢ ʻ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʧʨʦʩʪʦʨʦʚʽ ʯʠʥʥʠʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʦʚʝʜʝʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ, ʱʦ ʥʘ ʮʽʥʫ ʟʝʤʣʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʙʣʠʟʴʢʽʩʪʴ ʜʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ, ʘ ʪʘʢʦʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʦʙʤʝʞʝʥʥʷ. 

ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʚ ʤʝʞʘʭ ɺʠʰʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʣʦ 

ʟʤʦʛʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʨʠʥʢʫ ʪʘ ʚʠʷʚʠʪʠ ʟʦʥʠ ʟ ʥʘʡʚʠʱʦʶ ʪʘ 

ʥʘʡʥʠʞʯʦʶ ʮʽʥʦʶ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ 

ʜʣʷ ʦʮʽʥʢʠ ʟʝʤʝʣʴ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʮʽʥʢʠ ʟʝʤʝʣʴ ʚʢʣʶʯʘʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʶ ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʧʽʜʭʦʜʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʩʦʚʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ɻɯʉ ʫ ʧʨʘʢʪʠʢʫ 

ʦʮʽʥʶʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʟʦʨʦʩʪʽ, ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ. 
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʃʷʰʝʥʢʦ ɼ.ʆ. (ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ 

ʛeʦʽʥʬʦʨʤʘʪʠʢʠ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ 
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ɼʆʉʃɯɼɾɽʅʅʗ ɯʅɼɽʂʉʋ ʉɽɿʆʅʅʆʉʊɯ ʎɯʅ ʅɽʈʋʍʆʄʆɻʆ ʄɸʁʅɸ ɿɸ 

ʈɽɻɯʆʅɸʄʀ ʋʂʈɸɰʅʀ ɿɸ 2021-2024 ʈʈ. 

ɺʽʡ ʂ.ʄ. ʩʪʫʜʝʥʪʢʘ, 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ 

ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʟʘ 2017- 2024 ʨʨ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʽʥʜʝʢʩʫ ʩʝʟʦʥʥʦʩʪʽ 

ʮʽʥ ʥʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ ʚ ʋʢʨʘʾʥʽ ʟʘ 2021-2024 ʨʨ. ʪʘ ʚʠʜʽʣʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʦʙʣʘʩʪʝʡ ʟʘ ʽʥʜʝʢʩʦʤ 

ʩʝʟʦʥʥʦʩʪʽ (ʚʠʩʦʢʠʡ, ʧʦʤʽʨʥʠʡ ʪʘ ʥʠʟʴʢʠʡ). 

This paper examines the issue of analyzing changes in average annual indicators of indirect cost of housing 

construction by regions of Ukraine for 2017-2024. The dynamics of changes in the seasonality index of real estate 

prices in Ukraine for 2021-2024 are analyzed and three main groups of regions are identified according to the 

seasonality index (high, moderate and low). 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʻ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤ ʟ ʽʥʰʠʤʠ ʛʘʣʫʟʷʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ. 

ʆʩʦʙʣʠʚʦ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʟ ʨʦʩʽʻʶ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʨʫʡʥʦʚʘʥʠʭ ʞʠʪʣʦʚʠʭ ʪʘ ʢʦʤʝʨʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʪʝʥʜʝʥʮʽʡ ʪʘ ʚʝʢʪʦʨʽʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʮʴʦʛʦ ʨʠʥʢʫ. ʇʠʪʘʥʥʷ 

ʚʽʜʙʫʜʦʚʠ ʞʠʪʣʘ ʪʘ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʦʪʨʝʙ 

ʫʢʨʘʾʥʮʽʚ ʙʫʜʝ ʟʘʡʤʘʪʠ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʫ ʨʝʡʪʠʥʛʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʧʦʚʦʻʥʥʠʡ 

ʧʝʨʽʦʜ. ɺʨʘʭʦʚʫʶʯʠ ʮʝʡ ʬʘʢʪ, ʘʥʘʣʽʪʠʯʥʘ ʦʮʽʥʢʘ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʛʘʣʫʟʟʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʉʢʣʘʜʦʚʽ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʻ ï ʨʠʥʢʠ ʦʙ'ʻʢʪʽʚ ʪʘ ʩʫʙ'ʻʢʪʽʚ, ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʠʥʢʫ ʪʘ ʡʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʧʨʠ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʽ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ. ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʚ ʨʦʙʦʪʽ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʝʛʤʝʥʪ ï ʞʠʪʣʦʚʘ ʥʝʨʫʭʦʤʽʩʪʴ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʝʟʦʥʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʜʠʥʘʤʽʢʫ 

ʮʽʥ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʋ ʟʚʽʪʘʭ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʷʢ 

ʬʽʟʠʯʥʠʤʠ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʧʝʨʽʦʜʠ 

ʚʽʜʧʫʩʪʦʢ ʪʘ ʩʚʷʪʢʦʚʽ ʩʝʟʦʥʠ. ʋ ʣʽʪʥʽ ʤʽʩʷʮʽ ʧʦʧʠʪ ʥʘ ʜʘʯʥʫ ʪʘ ʟʘʤʽʩʴʢʫ ʥʝʨʫʭʦʤʽʩʪʴ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ, ʱʦ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ. ʅʘʪʦʤʽʩʪʴ ʫ ʟʠʤʦʚʽ ʤʽʩʷʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʧʦʢʫʧʮʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ. ʈʽʟʥʠʮʷ ʫ ʚʘʨʪʦʩʪʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʜʦ 10-15% ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ ʪʘ ʪʠʧʫ ʦʙôʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʧʦʧʠʪ ʥʘ ʞʠʪʣʦ ʧʦʙʣʠʟʫ ʤʦʨʩʴʢʠʭ ʢʫʨʦʨʪʽʚ 

(Finance.ua, 2024). 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʮʽʥʘʤʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʝʟʦʥʥʽ ʽʥʜʝʢʩʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʮʽʥ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ. ɿʘʙʫʜʦʚʥʠʢʠ 

ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʛʨʘʬʽʢʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʝʟʦʥʥʠʡ ʧʦʧʠʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʜʝʢʩʽʚ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʙʘʥʢʘʤ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʢʨʝʜʠʪʥʽ ʧʨʦʛʨʘʤʠ ʜʦ ʮʠʢʣʽʚ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʧʨʦʧʦʥʫʶʯʠ ʩʧʝʮʽʘʣʴʥʽ ʫʤʦʚʠ ʫ ʧʝʨʽʦʜʠ ʧʽʜʚʠʱʝʥʦʛʦ ʧʦʧʠʪʫ (ʄʘʨʢʩ, 2009). 

ɯʥʜʝʢʩ ʩʝʟʦʥʥʦʩʪʽ ʮʽʥ (ɯʉʎ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʮʽʥ. 

ɺʽʥ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1) (ʂʘʣʠʥʽʯʝʥʢʦ ʪʘ ʽʥ., 2016): 

 

Ὅ ρππ,                                                                (1) 
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ʜʝ I l - ʽʥʜʝʢʩ ʩʝʟʦʥʥʦʩʪʽ ʮʽʥ,  L ï ʩʝʨʝʜʥʷ ʮʽʥʘ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ, Y ð ʩʝʨʝʜʥʷ 

ʨʽʯʥʘ ʮʽʥʘ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʩʝʟʦʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʟʥʽ ʩʝʛʤʝʥʪʠ ʨʠʥʢʫ 

ʪʘ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. 

ʉʝʟʦʥʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʟʘʙʫʜʦʚʥʠʢʠ 

ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʛʨʘʬʽʢʠ ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʜ ʧʝʨʽʦʜʠ ʚʠʩʦʢʦʛʦ ʧʦʧʠʪʫ. ɹʘʥʢʠ ʨʦʟʨʦʙʣʷʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʽʧʦʪʝʯʥʽ ʧʨʦʛʨʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʝʩʥʷʥʠʡ ʪʘ ʦʩʽʥʥʽʡ ʧʽʢʠ ʢʫʧʽʚʝʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɸʛʝʥʮʽʾ ʥʝʨʫʭʦʤʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʟʦʥʥʽ ʪʨʝʥʜʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ 

ʥʘ ʦʢʨʝʤʽ ʚʠʜʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʨʦʧʦʥʫʚʘʪʠ ʮʽʣʴʦʚʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʤʧʘʥʽʾ. 

ʋ ʢʨʘʾʥʘʭ ɭʉ, ʪʘʢʠʭ ʷʢ ʅʽʤʝʯʯʠʥʘ ʪʘ ʌʨʘʥʮʽʷ, ʩʝʟʦʥʥʽ ʽʥʜʝʢʩʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʣʦʢʘʣʴʥʽ, ʪʘʢ ʽ ʤʽʞʥʘʨʦʜʥʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. ʋ ʉʐɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʝʢʩʽʚ ʩʝʟʦʥʥʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʨʠʥʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʟʦʨʦʩʪʽ ʫʛʦʜ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʟʤʽʥ ʧʦʧʠʪʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ 

ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʟʘ 2017 ʧʦ 2024 ʨʽʢ, ʩʪʘʥʦʤ ʥʘ 1 ʞʦʚʪʥʷ ʢʦʞʥʦʛʦ 

ʨʦʢʫ (ʨʠʩ. 1), ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ, 

ʤʽʩʪʘ ʉʝʚʘʩʪʦʧʦʣʷ ʪʘ ʯʘʩʪʠʥʠ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ɼʦʥʝʮʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ, ʜʘʥʽ ʚʟʷʪʦ ʟ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ 

ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠò. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ 

ʋʢʨʘʾʥʠ 2017-2024 ʨʨ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ 

ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜ ʟ 2017 ʧʦ 2024 ʨʦʢʠ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɿʘʛʘʣʴʥʠʡ 

ʪʨʝʥʜ ʧʦʢʘʟʘʚ, ʱʦ ʚʘʨʪʽʩʪʴ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʚ ʋʢʨʘʾʥʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʣʘ ʟ 2017-2024 ʨʨ. 

ʅʘʡʥʠʞʯʠʡ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʚ 2017 ʨʦʮʽ ʤʘʣʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

ʦʙʣʘʩʪʴ ʟʽ ʟʥʘʯʝʥʥʷʤ 8219 ʛʨʥ ʟʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ, ʘ ʚʞʝ ʫ 2024 ʨʦʮʽ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʚ 19263 ʛʨʥ, ʱʦ ʟʥʘʯʠʪʴ, ʱʦ ʚʘʨʪʽʩʪʴ ʟʨʦʩʣʘ ʧʨʠʙʣʠʟʥʦ ʥʘ 135.9%. 

 ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ, ʘʜʞʝ ʚ 2024 ʨʦʮʽ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʤʘʚ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ï 

23822 ʛʨʥ ʟʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʧʣʦʱʽ ʢʚʘʨʪʠʨ, ʪʦʙʪʦ, ʚʘʨʪʽʩʪʴ ʟʨʦʩʣʘ ʥʘ 135.5% ʚʽʜ 
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ʧʦʯʘʪʢʦʚʦʾ. ɺ ʩʝʨʝʜʥʴʦʤʫ, ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟ 2017 ʧʦ 2024 ʨʽʢ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʧʦ ʦʙʣʘʩʪʷʭ ʤʘʻ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʤʘʻ ʈʽʚʥʝʥʩʴʢʘ 

ʦʙʣʘʩʪʴ ï 133,2%, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ ʚʩʽʤ ʦʙʣʘʩʪʷʤ ʋʢʨʘʾʥʠ ʜʝʤʦʥʩʪʨʫʻ ʟʙʽʣʴʰʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟ 2017 ʧʦ 2024 ʨʽʢ ʥʘ 135.2%. ɺ ʛʨʠʚʥʷʭ 

ʞʝ, ʫ 2024 ʨʦʮʽ, ʧʦʨʽʚʥʶʶʯʠ ʟ 2017 ʨʦʢʦʤ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ 

ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 12433 ʛʨʥ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʽʡʢʝ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʞʠʪʣʘ, ʷʢʝ ʩʧʨʠʯʠʥʝʥʝ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʽʥʬʣʷʮʽʷ, ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʟʤʽʥʠ ʚ ʧʦʜʘʪʢʦʚʽʡ ʧʦʣʽʪʠʮʽ ʪʦʱʦ.  

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ 

ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʪʠʯʥʝ 

ʛʨʫʧʫʚʘʥʥʷ ʟ ʨʽʚʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʚʩʽ ʨʝʛʽʦʥʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ 

ʛʨʫʧʠ (ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ ʉʪʝʨʜʞʝʩʘ), ʚʠʭʦʜʷʯʠ ʟ ʢʽʣʴʢʦʩʪʽ ʦʙôʻʢʪʽʚ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʛʨʫʧʫʚʘʥʥʶ: 1 ʛʨʫʧʘ ï ʚʠʩʦʢʽ ʮʽʥʠ; 2 ʛʨʫʧʘ ï ʧʦʤʽʨʥʽ ʮʽʥʠ; 3 ʛʨʫʧʘ  ï ʥʠʟʴʢʽ ʮʽʥʠ; 

4 ʩʝʢʪʦʨ ï ʥʘʡʥʠʞʯʽ ʮʽʥʠ).  

ɿʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ 

ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʫ ʧʝʨʽʦʜ ʟ 2017-2024 ʨʨ. ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ 

ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʟʘ ʧʝʨʽʦʜ 2017- 2024 ʨʨ. 

ʈʽʚʝʥʴ ʮʽʥ ɼʽʘʧʘʟʦʥ ʮʽʥ ʈʝʛʽʦʥʠ ʋʢʨʘʾʥʠ 

ʅʘʡʥʠʞʯʽ 

ʮʽʥʠ 

ʚʽʜ 13216 ʛʨʥ ʜʦ 13975 ʛʨʥ 

ʟʘ ʢʚ. ʤ  

ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʪʘ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ 

ʅʠʟɹʢʽ 

ʮʽʥʠ 

ʚʽʜ 14143 ʛʨʥ ʜʦ 14988 ʛʨʥ 

ʟʘ ʢʚ. ʤ  

ɺʽʥʥʠʮʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʆʜʝʩʴʢʘ, 

ʉʫʤʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ 

ʇʦʤʽʨʥʽ 

ʮʽʥʠ 

ʚʽʜ 15054 ʛʨʥ ʜʦ 15544 ʛʨʥ 

ʟʘ ʢʚ. ʤ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, 

ʃʴʚʽʚʩʴʢʽʡ,  ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʪʘ ʈʽʚʥʝʥʩʴʢʽʡ, 

ʏʝʨʢʘʩʴʢʽʡ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ɺʠʩʦʢʽ 

ʮʽʥʠ 

ʚʽʜ 16326 ʣʦ 16335 ʛʨʥ ʟʘ 

ʢʚ. ʤ ɼʦʥʝʮʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ  

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʮʽʥ 5.37% 

 

ɸʥʘʣʽʪʠʯʥʝ ʛʨʫʧʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʛʨʫʧʠ ʟʘ ʨʽʚʥʝʤ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ (ʪʘʙʣ. 1). ɼʦ ʛʨʫʧʠ ʥʘʡʥʠʞʯʠʭ ʮʽʥ ʟ 

ʜʽʘʧʘʟʦʥʦʤ ʮʽʥ ʚʽʜ 13216 ʛʨʥ ʜʦ 13975 ʛʨʥ ʟʘ ʢʚ. ʤ ʫʚʽʡʰʣʠ ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʪʘ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ. ɼʦ ʨʝʛʽʦʥʽʚ ʟ ʜʽʘʧʘʟʦʥʦʤ ʥʠʟʴʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʚʽʜ 14143 ʛʨʥ ʜʦ 14988 ʛʨʥ ʟʘ 

ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʥʘʣʝʞʘʪʴ ɺʽʥʥʠʮʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʆʜʝʩʴʢʘ, ʉʫʤʩʴʢʘ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ. ʈʽʚʝʥʴ ʧʦʤʽʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 15054 ʛʨʥ ʜʦ 15544 ʛʨʥ ʟʘ ʢʚ. ʤ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ,  ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʪʘ 

ʈʽʚʥʝʥʩʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɺʠʩʦʢʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʞʠʪʣʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ɼʦʥʝʮʴʢʽʡ ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ï 16326 ï 16335 ʛʨʥ ʟʘ ʢʚ. ʤ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʽʥʜʝʢʩʫ ʩʝʟʦʥʥʦʩʪʽ ʮʽʥ ʥʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ ʚ ʋʢʨʘʾʥʽ 

ʟʘ 2021-2024 ʨʨ. ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ. 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʦʙʣʘʩʪʝʡ ʟʘ 

ʽʥʜʝʢʩʦʤ ʩʝʟʦʥʥʦʩʪʽ: ʚʠʩʦʢʠʡ, ʧʦʤʽʨʥʠʡ ʪʘ ʥʠʟʴʢʠʡ.   

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ, ʟ ʚʠʩʦʢʠʤ ʽʥʜʝʢʩʦʤ ʩʝʟʦʥʥʦʩʪʽ, ʚʽʜʥʦʩʷʪʴʩʷ ʦʙʣʘʩʪʽ, ʜʝ ʮʽʥʠ ʥʘ 

ʥʝʨʫʭʦʤʽʩʪʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʧʦʧʠʪʫ 

ʜʦ ʟʤʽʥʠ ʩʝʟʦʥʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʧʨʠʨʦʜʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜʪʦʧʣʝʥʥʷ), ʪʘʢ ʽ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

26 

 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʚ ʧʝʚʥʽ ʤʽʩʷʮʽ). ʉʝʨʝʜ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ð 

ʉʫʤʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ.   

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʟ ʧʦʤʽʨʥʠʤ ʽʥʜʝʢʩʦʤ ʩʝʟʦʥʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʭ ʷʢ 

ɺʽʥʥʠʮʴʢʘ, ʂʠʾʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ɺʦʣʠʥʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʆʜʝʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, 

ʏʝʨʢʘʩʴʢʘ ʪʘ ʏʝʨʥʽʚʝʮʴʢʘ. ɺʦʥʠ ʧʦʢʘʟʫʶʪʴ ʙʽʣʴʰ ʩʪʽʡʢʫ ʜʠʥʘʤʽʢʫ ʟ ʤʝʥʰʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʚ 

ʮʽʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʰʠʡ ʧʦʧʠʪ, ʷʢʠʡ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʢʠʤ ʩʝʟʦʥʥʠʤ ʟʤʽʥʘʤ.   

ʅʠʟʴʢʠʡ ʽʥʜʝʢʩ ʩʝʟʦʥʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʊʫʪ ʧʦʧʠʪ ʥʘ ʥʝʨʫʭʦʤʽʩʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʚʧʨʦʜʦʚʞ ʨʦʢʫ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʷʚʥʦʩʪʽ ʤʝʥʰ ʯʽʪʢʠʭ ʩʝʟʦʥʥʠʭ ʬʘʢʪʦʨʽʚ ʘʙʦ ʩʪʘʙʽʣʴʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ.   

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʜʝʢʩʫ ʩʝʟʦʥʥʦʩʪʽ ʮʽʥ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʟʘ 

2021-2024 ʨʨ. ʚʢʘʟʫʻ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʽ ʪʝʥʜʝʥʮʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʙʽʣʴʰ ʯʽʪʢʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʧʠʪʫ 

ʥʘʧʨʠʢʽʥʮʽ ʨʦʢʫ, ʡʤʦʚʽʨʥʦ ʯʝʨʝʟ ʟʘʚʝʨʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʝʢʦʥʦʤʽʯʥʽ 

ʬʘʢʪʦʨʠ. ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʧʦʢʘʟʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘʧʨʠʢʽʥʮʽ ʨʦʢʫ ʟ 

ʚʠʩʦʢʠʤ ʽʥʜʝʢʩʦʤ ʫ IV ʢʚʘʨʪʘʣʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʪʽʡʢʠʡ ʧʦʧʠʪ ʥʘ ʥʝʨʫʭʦʤʽʩʪʴ ʫ ʩʪʦʣʠʮʽ. 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʧʦʧʠʪ, ʘʣʝ ʟ ʥʝʟʥʘʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʚ 

ʩʝʟʦʥʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʤʽʨʢʦʚʘʥʫ ʨʝʘʢʮʽʶ ʨʠʥʢʫ ʥʘ ʩʝʟʦʥʥʽ ʟʤʽʥʠ.   

ɿʘʛʘʣʦʤ, ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʩʢʣʘʜʥʫ ʢʘʨʪʠʥʫ ʩʝʟʦʥʥʠʭ ʢʦʣʠʚʘʥʴ, ʜʝ 

ʢʦʞʥʘ ʦʙʣʘʩʪʴ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʥʢʦʤ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʜʘʧʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʟʘʙʫʜʦʚʥʠʢʽʚ, 

ʙʘʥʢʽʚ ʪʘ ʘʛʝʥʪʩʪʚ ʥʝʨʫʭʦʤʦʩʪʽ ʜʦ ʨʽʟʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ. 
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XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

27 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʌɸʂʊʆʈɯɺ, ʑʆ ʄɸʖʊʔ ɺʇʃʀɺ ʅɸ ɺɸʈʊɯʉʊʔ ɿɽʄɽʃʔʅʀʍ 

ɼɯʃʗʅʆʂ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

ʈʘʩʧʦʨʝʥʢʦ ʊ.ɹ., ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ 

ʆʅʇ: ʆʮʽʥʢʘ ʟʝʤʣʽ ʪʘ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ 

ʃʷʰʝʥʢʦ ɼ.ʆ., ʧʨʦʬ. ʢʘʬ. ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʜʦʮ., ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè) 

ɼʦʩʣʽʜʞʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ 

ʋʢʨʘʾʥʽ. ɺʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʫ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2021ï2024 

ʨʦʢʘʭ. 

ɺʩʪʫʧ. ɺʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ 

ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʌʦʨʤʫʚʘʥʥʷ ʮʽʥʠ ʥʘ ʟʝʤʣʶ 

ʦʙʫʤʦʚʣʝʥʝ ʩʫʢʫʧʥʽʩʪʶ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʽʚʝʥʴ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʟʚʠʥʝʥʽʩʪʴ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʂʘʨʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ ʩʧʨʠʷʻ ʚʠʷʚʣʝʥʥʶ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʚ ʋʢʨʘʾʥʽ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʨʘʡʦʥ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2024 

ʨʦʢʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʟʤʽʥ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʮʽʥ, 

ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʪʦʨʠʥʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʟ ʛʝʦʧʦʨʪʘʣʫ çʋʚʝʢʦʥè, ʆʧʝʥʜʘʪʘʙʦʪ ʪʘ 

ʽʥʰʠʭ ʦʬʽʮʽʡʥʠʭ ʜʞʝʨʝʣ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ. ʅʘ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʤʘʻ ʚʧʣʠʚ ʥʠʟʢʘ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʽ ʷʢ: ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʣʦʱʘ, ʢʦʥʬʽʛʫʨʘʮʽʷ, ʥʘʷʚʥʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʧʦʣʽʧʰʝʥʴ, 

ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʯʠ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʤʽʥʠ. ɼʣʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢ ʚʠʤʦʛ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʤʘʻ ʬʘʢʪʦʨ 

ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʽʚ, ʡʦʛʦ ʩʢʣʘʜ ʪʘ ʷʢʽʩʪʴ. ʆʨʽʻʥʪʠʨʦʤ ʜʣʷ ʷʢʦʩʪʽ ʟʝʤʣʽ ʻ ʙʘʣ ʙʦʥʽʪʝʪʫ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʭʽʤʽʯʥʠʡ ʪʘ ʬʽʟʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʤʦʞʣʠʚʽʩʪʴ ʪʘ 

ʧʨʠʜʘʪʥʽʩʪʴ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʥʴʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʊʘʢʦʞ, ʚʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʻ ʜʦʩʪʫʧ ʜʦ ʚʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ, ʜʝ ʙʽʣʴʰʽʩʪʴ ʧʦʣʽʚ ʤʘʶʪʴ ʰʪʫʯʥʝ 

ʟʨʦʰʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʚʦʜʦʛʽʥʥʠʭ ʢʘʥʘʣʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʤ 

ʚʦʜʥʦʯʘʩ. ʊʦʤʫ ʥʘʙʣʠʞʝʥʽʩʪʴ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʟʙʽʣʴʰʫʻ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, 

ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʅʘ ʇʦʣʽʩʩʽ ʪʘ ʚ ʧʽʚʥʽʯʥʠʭ 

ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʢʨʘʱʝ ʯʝʨʝʟ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʽʯʦʢ, ʙʦʣʽʪ, 

ʦʟʝʨ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʚʠʨʦʱʫʚʘʥʥʶ ʢʫʣʴʪʫʨ, ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʥʝ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ 

ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ ʟ ʾʭ ʧʦʢʨʘʱʝʥʥʷ ʚ ʜʘʥʦʤʫ ʘʩʧʝʢʪʽ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʚ ʟʝʤʝʣʴʥʦʤʫ 

ʤʘʩʠʚʽ, ʥʘʧʨʠʢʣʘʜ ʧʦʤʽʞ ʽʥʰʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʪʝʞ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʘʨʪʽʩʪʴ 

ʜʽʣʷʥʢʠ. ʗʢʱʦ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʤʘʻ ʬʘʩʘʜʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʪʦʙʪʦ ʤʘʻ ʚʠʭʽʜ ʜʦ ʜʦʨʦʛʠ 

(ˇʨʫʥʪʦʚʦʾ ʯʠ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ), ʚʦʥʘ ʢʦʰʪʫʻ ʜʦʨʦʞʯʝ, ʙʦ ʟʤʝʥʰʫʶʪʴʩʷ ʥʝʟʨʫʯʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʦʬʦʨʤʣʝʥʥʷʤ ʧʨʘʚʘ ʩʝʨʚʽʪʫʪʫ (ʧʨʦʾʟʜʫ ʯʠ ʧʨʦʭʦʜʫ ʯʫʞʦʶ ʟʝʤʝʣʴʥʦʶ ʜʽʣʷʥʢʦʶ). ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʜʽʣʷʥʢʠ, ʷʢʽ ʩʫʤʽʞʥʽ ʟ ʽʥʰʠʤʠ ʟʝʤʝʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʪʘ ʥʝ ʤʘʶʪʴ ʥʘ ʤʝʞʘʭ ʩʚʦʻʾ 

ʪʝʨʠʪʦʨʽʾ ʚʠʭʽʜ ʥʘ ʜʦʨʦʛʫ, ʤʘʶʪʴ ʤʝʥʰʫ ʚʘʨʪʽʩʪʴ ʥʘ ʨʠʥʢʫ [2]. 

ʅʠʞʯʝ (ʨʠʩ. 1.) ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢ ʩʝʨʝʜʥʴʦʾ ʚʘʨʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ 

ʋʢʨʘʾʥʽ ʚ ʧʝʨʽʦʜ ʟ 2021 ʨʦʢʫ ʧʦ ʙʝʨʝʟʝʥʴ 2025 ʨʦʢʫ. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʤ ʥʘ ʙʝʨʝʟʝʥʴ 2025 ʨʦʢʫ ʩʪʘʥʦʚʠʪʴ 52,6 ʪʠʩ.ʛʨʥ/ʛʘ,  

ʱʦ ʚʞʝ ʧʝʨʝʚʠʱʠʣʦ ʨʽʚʝʥʴ ʮʽʥ ʢʽʥʮʷ 2021 ʨʦʢʫ. ɿʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʫʤʦʚʣʝʥʦ ʘʢʪʠʚʥʦʶ 

ʬʘʟʦʶ ʨʠʥʢʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟʥʘʯʥʠʤ ʨʽʚʥʝʤ 

ʽʥʬʣʷʮʽʾ, ʷʢʠʡ ʩʧʨʠʯʠʥʝʥʠʡ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʚʪʦʨʛʥʝʥʥʷʤ ʈʌ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʚʽʜ 24 

ʣʶʪʦʛʦ 2022 ʨʦʢʫ. 

 
ʈʠʩʫʥʦʢ 1. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ 1 ʛʘ. ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ (ʙʝʨʝʟʝʥʴ 2025 ʨʦʢʫ [3]) 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʝʨʽʶ ʢʘʨʪ (ʨʠʩ. 2), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʝʨʝʜʥʶ ʚʘʨʪʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʝʣʴ ʫ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2021ï2024 ʨʦʢʽʚ. ɿʙʽʨ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟ-ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʧʦʨʪʘʣʫ çʋʚʝʢʦʥè [1]. 

 
ʈʠʩʫʥʦʢ 2. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ 1 ʛʘ. ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ (ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ) 

ʂʘʨʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʚʽʚ, ʱʦ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʦʩʪʘʥʥʽ 4 ʨʦʢʠ ʟʤʽʥʶʚʘʣʘʩʴ ʜʦʩʠʪʴ ʜʠʥʘʤʽʯʥʦ. ɺ 2021 ʨʦʮʽ ʥʘʡʚʠʱʘ ʚʘʨʪʽʩʪʴ 

ʚ ʜʦʣ. ʉʐɸ/ʩʦʪʢʫ ʙʫʣʘ ʫ ʉʢʚʠʨʩʴʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʛʨʦʤʘʜʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʙʫʣʠ ʧʨʦʜʘʥʽ, ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ 

ʤʽʩʮʝʚʠʭ ʬʝʨʤʝʨʽʚ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʧʽʜʚʠʱʝʥʠʡ ʧʦʧʠʪ. ʊʘʢʽ ʞ ʧʨʠʯʠʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʂʦʚʘʣʽʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ. ɺ ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜʘʭ   ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʟʝʤʝʣʴ ʩʢʣʘʣʘ 100 - 250 ʜʦʣ. ʉʐɸ/ ʩʦʪʢʫ. ʎʽʥʘ ʚʘʨʽʶʚʘʣʘʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ, 

ʟʦʢʨʝʤʘ: ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʣʦʱʽ, ʢʦʥʬʽʛʫʨʘʮʽʾ, ʬʘʩʘʜʥʦʩʪʽ, ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʜʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʣʷʥʢʠ. 

ɺ ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2022 ʨ. ʫʛʦʜʠ ʱʦʜʦ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʥʝʨʫʭʦʤʦʩʪʽ ʥʝ ʤʘʣʠ ʤʘʩʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʜʦ ʋʢʨʘʾʥʠ. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴ ʟʥʘʯʥʦ 

ʟʥʠʟʠʣʘʩʴ, ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʘ ʚʘʨʪʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʽʡ, ʈʦʢʠʪʥʷʥʩʴʢʽʡ ʪʘ ɻʨʝʙʽʥʢʽʚʩʴʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜʘʭ, ʚʦʥʠ ʟʙʝʨʝʛʣʠ 

ʨʽʚʝʥʴ ʮʽʥ ʜʦ 2022 ʨʦʢʫ. ɺ ʨʝʰʪʽ ʛʨʦʤʘʜ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴ ʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʴ. 

ʋ 2023 ʨʦʮʽ ʮʽʥʠ ʧʦʯʘʣʠ  ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ. ɺʘʨʪʽʩʪʴ ʙʣʠʟʴʢʦ 1000 ʜʦʣ. ʉʐɸ/ ʩʦʪʢʫ  ʫ 

ʂʦʚʘʣʽʚʩʴʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʛʨʦʤʘʜʽ ʚʠʢʣʠʢʘʥʘ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ. ʋ ɹʽʣʦʮʝʨʢʽʚʩʴʢʽʡ, 

ʌʫʨʩʽʚʩʴʢʽʡ, ʈʦʢʠʪʥʷʥʩʴʢʽʡ, ʉʪʘʚʠʱʝʥʩʴʢʽʡ, ʊʝʪʽʾʚʩʴʢʽʡ ʛʨʦʤʘʜʘʭ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ  ʥʘ ʨʽʚʥʽ 

200-400 ʜʦʣ. ʉʐɸ/ ʩʦʪʢʫ ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ ʧʦʢʨʘʱʝʥʥʷʤ ʙʝʟʧʝʢʦʚʦʾ ʩʠʪʫʘʮʽʾ ʚ ʨʝʛʽʦʥʽ, 

ʘʢʪʠʚʥʦʶ ʬʘʟʦʶ ʨʠʥʢʫ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʣʷ ʬʝʨʤʝʨʽʚ, ʷʢʘ ʻ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ  

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ  ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʪʠ 

ʚʝʣʠʢʽ ʨʠʥʢʠ ʟʙʫʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʻʚʨʦʧʝʡʩʴʢʽ. 

ɺ 2024 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʮʽʥ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ, ʱʦ  

ʟʫʤʦʚʣʝʥʦ ʚʽʜʥʦʩʥʦʶ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʟʝʤʝʣʴʥʽ 

ʜʽʣʷʥʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʨʝʛʽʦʥʽ. 

ɺʠʩʥʦʚʢʠ.  ɺ ʭʦʜʽ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʥ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʫʷʚʣʝʥʥʷ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʻ: ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ, ʜʦʩʪʫʧ ʜʦ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʙʝʟʧʝʢʦʚʘ ʩʠʪʫʘʮʽʷ ʚ ʨʝʛʽʦʥʽ. ɺ ʂʠʾʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʮʽʥ ʥʘ ʟʝʤʣʶ, ʦʩʦʙʣʠʚʦ ʚ ʛʨʦʤʘʜʘʭ, ʱʦ ʤʘʶʪʴ ʚʠʛʽʜʥʝ 

ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʦʟʚʠʥʝʥʫ ʣʦʛʽʩʪʠʢʫ. ʇʦʚʥʦʤʘʩʰʪʘʙʥʽ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʚ 2022 ʨʦʮʽ 

ʩʧʨʠʯʠʥʠʣʠ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʧʨʦʪʝ ʫ 2023 ʨʦʮʽ ʚʽʜʙʫʣʦʩʷ 

ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʠʥʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʪʘ 

ʚʠʷʚʠʣʦ ʚʧʣʠʚ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʫ ʧʦʨʫʯ ʟ ʩʪʦʣʠʮʝʶ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʫ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʨʠʥʢʦʚʦʾ ʮʽʥʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ 

ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʪʽʩʪʴ ʟʝʤʝʣʴ.   

1. ɻɯʉ çʋʚʝʢʦʥè. URL: https://gisuvecon.com/account/geoportal/geoportal_katottg (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 24.03.2025). 

2. ʂʽʨʽʯʝʢ ʖ.ʆ. ʆʮʽʥʢʘ ʟʝʤʝʣʴ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʤ. ɼʥʽʧʨʦ: ʃʽʪʦʛʨʘʬ, 2016. ï 454ʩ. 

ISBN-978-966-323-157-0. URL: https://pgasa.dp.ua/wp-content/uploads/2018/04/Otsinka-

zemelTypograf-nov-A5.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 18.03.2025). 

3. ʆʧʝʥʜʘʪʘʙʦʪ. ʈʠʥʦʢ ʟʝʤʣʽ ʚ ʋʢʨʘʾʥʽ. URL: https://opendatabot.ua/open/land (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 24.03.2025). 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʃʷʰʝʥʢʦ ɼ.ʆ. (ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ 

ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ) 

Rasporenko T.B. RESEARCH OF FACTORS INFLUENCING THE VALUE OF 

AGRICULTURAL LAND PLOTS  

  



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

30 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɼɿɿ ɺ ʆʎɯʅʎɯ ʉʊɸʅʋ ˆʈʋʅʊɯɺ ʊɸ ʈʆʉʃʀʅʅʆʉʊɯ 

ɺʅɸʉʃɯɼʆʂ ɺʇʃʀɺʋ ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ 

ʉʷʩʴʢʘ ɹ.ɺ., ʩʪʫʜʝʥʪʢʘ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ʚʝʛʝʪʘʮʽʡʥʽ ʪʘ ˇʨʫʥʪʦʚʽ ʽʥʜʝʢʩʠ) ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. ɺʽʟʫʘʣʽʟʦʚʘʥʦ ʪʝʨʠʪʦʨʽʾ ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʽʟ ʟʝʤʣʷʤʠ ʟ ʧʦʩʪʨʘʞʜʘʣʠʤ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ. 

The article uses remote sensing methods (vegetation and soil indices) to assess the condition of soils and vegetation 

as a result of the impact of military operations. The territories of the Selydivska community in Donetsk Oblast with land 

with damaged soil and vegetation cover were visualised. 

ɺʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʤʘʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʽ ʪʘ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʙʽʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʽʚ ʧʽʩʣʷ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʻ ʩʢʣʘʜʥʠʤʠ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ 

ʩʦʙʽ ʚʪʨʘʪʫ ʨʦʜʶʯʦʩʪʽ, ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʡʦʛʦ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʟʥʠʞʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [1, ʩ. 12ï22]. 

ɺʠʚʯʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɼɿɿ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ Sentinel-2 (ʩʝʨʧʝʥʴ 2024 ʨ.), ʷʢʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʥʘʜʘʶʪʴ ʚʠʩʦʢʦʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʟʘʩʪʦʩʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: ʦʙʯʠʩʣʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ NDVI , ʘ ʪʘʢʦʞ ˇʨʫʥʪʦʚʠʭ ʽʥʜʝʢʩʽʚ BSI ʪʘ NBR. 

NDVI  ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʷʢʽʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ [2, ʩ. 28ï29]: 

╝╓╥╘ ╝╘╡╡ ╝╘╡╡     (1) 
ʜʝ R ï ʜʽʣʷʥʢʘ ʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ ʭʣʦʨʦʬʽʣʦʤ; 

NIR ï ʜʽʣʷʥʢʘ ʙʣʠʞʥʴʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ (ʟʦʥʘ ʩʧʝʢʪʨʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʚʽʜʙʠʪʪʷʤ ʝʥʝʨʛʽʾ ʢʣʽʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʣʠʩʪʘ). 

BSI ï ʦʮʽʥʢʘ ʨʽʥʷ ʚʽʜʢʨʠʪʦʩʪʽ ˇʨʫʥʪʫ, ʷʢʠʡ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʨʫʡʥʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ. 

ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [3]: 

╢═╥╘  ╢╦╘╡  ╡ ╝╘╡  ║  Ⱦ ╢╦╘╡  ╡ ╝╘╡  ║   (2) 

ʜʝ SWIR ï ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʝ ʽʥʬʨʘʯʝʨʚʦʥʝ ʩʚʽʪʣʦ, ʯʫʪʣʠʚʝ ʜʦ ʚʦʣʦʛʠ. 

B ï ʜʽʣʷʥʢʘ ʩʠʥʴʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

NBR ï ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʽʥʜʝʢʩ ʛʦʨʽʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʟʛʦʨʽʣʠʭ 

ʜʽʣʷʥʦʢ. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [3]: 

╝║╡ ╝╘╡╢╦╘╡ ╝╘╡╢╦╘╡   (3) 
ʅʘ ʩʪʚʦʨʝʥʽʡ ʢʘʨʪʽ ʽʥʜʝʢʩʫ NDVI  (ʨʠʩʫʥʦʢ 1) ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ, ʷʢʘ ʤʘʻ ʦʩʣʘʙʣʝʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ. ʉʚʦʻʶ ʯʝʨʛʦʶ ʪʝʨʠʪʦʨʽʷ 

ʛʨʦʤʘʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʥʦʩʥʦ ʟʜʦʨʦʚʫ ʨʦʩʣʠʥʥʽʩʪʴ, ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʅʦʚʦʦʣʝʢʩʽʾʚʢʘ, ʋʢʨʘʾʥʩʴʢ, ɺʠʰʥʝʚʝ ʪʘ ɺʦʨʦʚʩʴʢʝ. ʊʦʯʢʦʚʦ ʧʦʙʣʠʟʫ ʩʽʣ ʇʝʪʨʽʚʢʘ ʪʘ ɺʠʰʥʝʚʝ 

ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʘʢʪʠʚʥʘ ʡ ʛʫʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ. 

ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʠʛʦʨʽʣʠʭ ʪʘ ʧʦʰʢʦʜʞʝʥʠʭ ʟʝʤʝʣʴ ʟʘ ʽʥʜʝʢʩʦʤ NBR (ʨʠʩʫʥʦʢ 2) ʜʘʣʦ 

ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ ʤʽʩʪʠʪʴ ʜʽʣʷʥʢʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʩʪʘʜʽʾ çʉʣʘʙʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʜʝʛʨʘʜʫʚʘʥʥʷè. ɺʽʜʥʦʚʣʝʥʥʽ ʪʝʨʠʪʦʨʽʾ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ 

ʧʦʙʣʠʟʫ ʫʩʽʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʛʨʦʤʘʜʠ. ʇʨʦʪʝ, ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʛʨʦʤʘʜʽ ʪʦʯʢʦʚʦ ʻ 

ʚʠʛʦʨʽʣʘ/ʟʨʫʡʥʦʚʘʥʘ ʜʽʣʷʥʢʘ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ). 

ʂʘʨʪʦʛʨʘʬʫʶʯʠ ʚʽʜʢʨʠʪʽʩʪʴ ˇʨʫʥʪʫ BSI ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʨʠʩʫʥʦʢ 3), ʦʪʨʠʤʘʥʦ 

ʽʜʝʥʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʦʟʝʣʝʥʝʥʥʷ ʟʘ ʽʥʜʝʢʩʦʤ NDVI. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʤʽʩʪʠʪʴʩʷ ˇʨʫʥʪ, ʷʢʠʡ ʚʢʨʠʪʠʡ ʦʩʣʘʙʣʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çɺʽʜʢʨʠʪʠʡ ʩʫʭʠʡ ˇʨʫʥʪè ʟʘ BSI ʚʽʜʧʦʚʽʜʘʻ ʢʘʪʝʛʦʨʽʾ çɻʦʣʠʡ ˇʨʫʥʪ, 

ʟʘʙʫʜʦʚʘè ʟʘ NDVI . 

  
ʈʠʩʫʥʦʢ 1. ʆʮʽʥʢʘ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ    ʈʠʩʫʥʦʢ 2. ʆʮʽʥʢʘ ʧʦʰʢʦʜʞʝʥʠʭ ʟʝʤʝʣʴ  

ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ     ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ  

 
ʈʠʩʫʥʦʢ 3. ʆʮʽʥʢʘ ʚʽʜʢʨʠʪʦʩʪʽ ˇʨʫʥʪʫ ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ ɼɿɿ, ʦʮʽʥʝʥʦ ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʽʚ ʟʘ 

ʨʽʚʥʦʟʥʘʯʥʠʤʠ ʽʥʜʝʢʩʘʤʠ. ʆʪʨʠʤʘʥʦ ʽʜʝʥʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ NDVI  ʪʘ BSI, ʷʢʽ ʚʢʘʟʫʶʪʴ, ʱʦ 

ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʉʝʣʠʜʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ ʤʘʻ ʦʩʣʘʙʣʝʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʪʘ 

ˇʨʫʥʪʠ, ʩʭʠʣʴʥʽ ʜʦ ʜʝʛʨʘʜʘʮʽʾ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ 

ʽ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʽʥʪʝʛʨʘʮʽʷ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ-ʦʪ: ʘʝʨʦʬʦʪʦʟʥʽʤʢʠ ʟ ʜʨʦʥʽʚ, ʛʝʦʬʽʟʠʯʥʽ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ˇʨʫʥʪʽʚ ʪʦʱʦ. 

1. ʂʘʤʽʥʩʴʢʠʡ ɺ.ʌ., ʊʢʘʯʝʥʢʦ ʄ.ɸ., ʂʦʣʦʤʽʻʮʴ ʃ.ʇ. ʪʘ ʽʥʰʽ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʦʨʫʰʝʥʠʭ ʚʥʘʩʣʽʜʦʢ 

ʚʦʻʥʥʠʭ ʜʽʡ. ʂʠʾʚ: ʅʅʎ çɯɸɽè, 2023. 84 ʩ. 

2. ʇʻʩʪʦʚʘ ɯ. ʆ. ʄʝʪʦʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ: ʜʠʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 05.07.12. ʂʠʾʚ, 

2015. 172 ʩ. 
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3. ʉʝʨʛʻʻʚʘ ʂ. ɺʝʛʝʪʘʮʽʡʥʽ ʽʥʜʝʢʩʠ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʛʨʦʩʝʢʪʦʨʽ. EOS Data Analytics. 

URL: https://eos.com/uk/blog/vehetatsiini-indeksy/ 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʎʶʧʘ ɯ.ɺ. (ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 

Siaska B., APPLICATION OF REMOTE SENSING METHODS IN ASSESSING THE 

CONDITION OF SOILS AND VEGETATION AS A RESULT OF MILITARY 

OPERATIONS 
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ɽʂʆʃʆɻɯʏʅɸ ɹɽɿʇɽʂɸ, ɻɯɼʈʆɻɽʆʃʆɻɯʗ, ɯʅɾɽʅɽʈʅɸ ɻɽʆʃʆɻɯʗ 

ɺʀɿʅɸʏɽʅʅʗ ɻɯɼʈʆɼʀʅɸʄɯʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ɿɸ ɼɸʅʀʄʀ ɯʅɾɽʅɽʈʅʀʍ 

ɺʀʐʋʂʋɺɸʅʔ ʅɸ ɼɯʃʗʅʎɯ ɹʋɼɯɺʅʀʎʊɺɸ ʇɯɼɿɽʄʅʆɻʆ ʇɸʈʂɯʅɻʋ 

ɻʦʨʙʘʪʶʢ ʇ.ʖ. ʩʪʫʜʝʥʪʢʘ  

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɿʘ ʜʘʥʠʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʥʘ ʦʙôʻʢʪʽ ʧʦ ʚʫʣ. ʉʘʛʘʡʜʘʢʘ, 101 ʚ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. 

ʂʠʻʚʽ ʙʫʣʠ ʚʠʚʯʝʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʤʘʡʜʘʥʯʠʢʘ ʙʫʜʽʚʥʠʮʪʚʘ. ʉʪʚʦʨʝʥʦ ʢʘʨʪʦ-ʩʭʝʤʠ, ʜʘʥʽ ʟ ʷʢʠʭ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

On the basis of engineering and geological explorations at the object at 101 Sahaidaka Street in the Dniprovskyi 

district of Kyiv, it described the hydrogeological conditions at the construction site. Map schemes were created, the 

data from which were used to determine the parameter of infiltration intensity. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʂʠʻʚʘ ʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʥʘ ʫʟʙʝʨʝʞʞʽ ɼʥʽʧʨʘ, ʘ ʩʘʤʝ ʈʫʩʘʥʽʚʩʴʢʦʾ ʧʨʦʪʦʢʠ. ɼʘʥʽ ʧʦ ʜʽʣʷʥʮʽ  ʚʠʟʥʘʯʝʥʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʽʥʥʷ 17-ʪʠ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʦʶ 20,0-40,0 ʤ ʪʘ ʦʧʠʩʘʥʽ ʚ ʢʘʨʪʦ-ʩʭʝʤʘʭ 

ʚʠʨʦʙʦʢ, ʨʦʟʨʽʟʘʭ ʪʘ ʧʘʩʧʦʨʪʘʭ ʩʚʝʨʜʣʦʚʠʥ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ  

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ.  

ɿʘʛʘʣʦʤ ʥʘ ʧʘʨʘʤʝʪʨ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʦʜʠ, ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʽ ʾʭ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ. ʉʘʤʘ ʞ 

ʚʝʣʠʯʠʥʘ ʚʠʤʽʨʶʻʪʴʩʷ ʪʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʟʘ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʤ/ʜʦʙʫ, ʤʤ/ʨʽʢ) ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ. 

ʇʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦ-ʩʭʝʤ ʛʽʜʨʦʽʟʦʛʽʧʩ ʜʽʣʷʥʢʠ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ Surfer[2]. ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʚʽ ʤʦʜʝʣʽ ʟʘ 

ʤʝʪʦʜʦʤ Inverse Distance to a Power (ʱʦ ʻ ʜʦʩʠʪʴ ʪʦʯʥʠʤ ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʟʘ 

ʚʽʜʦʤʠʤ ʥʘʙʦʨʦʤ ʪʦʯʦʢ, ʧʨʦʪʝ ʥʝ ʤʦʞʝ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʟʘ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ) ʪʘ 

Polynomial Regression (ʨʦʟʨʘʭʦʚʫʻ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʪʝʥʜʝʥʮʽʾ, ʝʢʩʪʨʘʧʦʣʶʻ ʟʘ ʤʝʞʽ 

ʜʽʘʧʘʟʦʥʫ, ʘʣʝ ʥʝ ʚʨʘʭʦʚʫʻ ʣʦʢʘʣʴʥʽ ʜʝʪʘʣʽ). 
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʦ-ʩʭʝʤʘ ʛʽʜʨʦʽʟʦʛʽʧʩ ʤʝʪʦʜʦʤ Inverse Distance to a Power 

 
ʈʠʩʫʥʦʢ 2. ʂʘʨʪʦ-ʩʭʝʤʘ ʛʽʜʨʦʽʟʦʛʽʧʩ ʤʝʪʦʜʦʤ Polynomial Regression 

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʟʘʛʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʣʽʥʽʾ ʪʦʢʫ ʟʘ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, 

ʪʦʤʫ ʦʙʨʘʚʰʠ ʪʨʠ ʪʦʯʢʠ ʫ ʥʘʧʨʷʤʢʫ ʩʧʘʜʘʥʥʷ  ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ 

ʬʦʨʤʫʣʦʶ[1]: 

ὡ

ὑ

Ὤ Ὤ

ὰ ὰz

Ὤ Ὤ

ὰ ὰ ὰz
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ʜʝ W ï ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ, K ï ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʦʚʤʽʩʥʠʭ ʧʦʨʽʜ,  ὬȟὬȟὬ - 
ʧʦʪʫʞʥʦʩʪʽ ʧʦʪʦʢʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʚʠʟʥʘʯʝʥʠʭ ʪʦʯʢʘʭ,  ὰ  ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ 1 ʪʘ 2,  

ὰ  ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ 2 ʪʘ 3. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʧʽʚʚʽʜʥʦʩʠʣʠʩʴ ʟ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘ 2021 (533 

ʤʤ) ʪʘ ʟʘʛʘʣʦʤ ʜʣʷ ʂʠʻʚʘ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ (650 ʤʤ)[4], ʘ ʩʘʤʝ ʟ ʤʘʪʝʤʘʪʠʯʥʦ ʚʠʨʘʭʫʚʘʥʦʶ 

ʧʨʠʨʦʜʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ (20% ʚʽʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʚʘʞʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘʜ ʧʨʠʨʦʜʥʠʤʠ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʚʠʪʨʘʪʠ ʟ ʢʦʤʫʥʽʢʘʮʽʡ ʚ ʤʝʞʘʭ 

ʦʧʠʩʘʥʦʾ ʜʽʣʷʥʢʠ.  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʤʦʞʝ ʤʘʪʠ 

ʚʧʣʠʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʝ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʨʝʞʠʤʫ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 

ʤʦʞʣʠʚʘ ʟʘʛʨʦʟʘ ʧʽʜʪʦʧʣʝʥʥʷ ʥʘ ʤʽʩʮʽ ʧʽʜʟʝʤʥʦʛʦ ʧʘʨʢʽʥʛʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʧʦʜʘʣʴʰʠʭ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʤʘʡʜʘʥʯʠʢʘ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ɸʂʊʀɺɯɿɸʎɯʗ ɿʉʋɺʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ʄ. ʂʀɰɺ 

ʈʝʚʘ ʄ.ɺ., ʢʘʥʜ. ʛʝʦʣ. ʥʘʫʢ, 

ɼʘʥʠʣʶʢ ɽ.ɯ., ʩʪʫʜʝʥʪʢʘ  

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʘʢʪʠʚʽʟʘʮʽʶ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦ ʚʫʣ. ʄʘʨôʷʥʽʚʩʴʢʘ ʪʘ ʥʘ 

ʩʭʠʣʽ ʥʝʧʦʜʘʣʽʢ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʠʡ ʫʟʚʽʟ ʇʝʯʝʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʦʣʠʮʽ, ʘ ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʩʫʚ, ʷʢʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʞʝ ʚʽʜʙʫʚʩʷ ʫ ʉʦʣʦʤôʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ. ɿʘʛʘʣʦʤ, ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦ ʚʫʣ. ʄʘʨôʷʥʽʚʩʴʢʽʡ ʪʘ ʚ 

ʉʦʣʦʤôʷʥʩʴʢʦʤʫ ʧʘʨʢʫ ʻ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ, ʪʦʜʽ ʷʢ ʥʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʫʟʚʦʟʽ ï ʮʝ  ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʪʦʚʱʽ ʪʘ ʧʦʩʪʽʡʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʚʧʣʠʚ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʪʘʪʠʩʪʠʢʫ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ. 

As part of the research for this paper, the activation of landslide processes on Marianivska Street and on the slope 

near Dniprovsky Uzviz Street in the Pechersk district of the capital was considered, as well as the landslide that has 

already occurred in the Solomyansky district of Kyiv. Based on the analyzed data, the main causes of landslides were 

identified. In general, the main factor of landslide processes on Marianivska Street and in Solomianskyi Park is 

construction work, while on Dniprovskyi Descent it is waterlogging of the soil and constant dynamic impact from motor 

vehicles. The paper analyzes precipitation statistics for the last 5 years. 

ɺʩʪʫʧ. ʂʠʾʚ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʚʝʣʠʢʝ ʤʽʩʪʦ ʟ ʙʘʛʘʪʦʶ ʽʩʪʦʨʽʻʶ, ʫʥʽʢʘʣʴʥʠʤʠ ʤʽʩʮʷʤʠ ʪʘ 

ʜʠʚʦʚʠʞʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ. ʎʝ ʩʪʦʣʠʮʷ, ʷʢʘ ʤʘʻ ʱʽʣʴʥʫ ʟʘʙʫʜʦʚʫ ʽ ʚ ʷʢʽʡ ʞʠʚʫʪʴ ʤʽʣʴʡʦʥʠ 

ʣʶʜʝʡ. ɸʥʪʨʦʧʦʛʝʥʝʟ ʚ ʂʠʻʚʽ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʫʪʚʦʨʝʥʥʷ ʝʢʟʦʛʝʥʥʠʭ ʷʚʠʱ, ʷʢʽ ʤʦʞʫʪʴ 

ʥʝʩʪʠ ʟʘʛʨʦʟʫ ʥʘʩʝʣʝʥʥʶ. ʗʩʢʨʘʚʠʤ ʧʨʦʷʚʦʤ ʪʘʢʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʟʩʫʚʠ. ɿʘ 

ʩʪʘʪʠʩʪʠʢʦʶ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʫ ʤ ʂʠʻʚʽ ʥʘʣʽʯʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 140 

ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʘʨʝʘʣʽʚ  [1].  

ʍʦʯʘ ʟ ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʂʠʻʚʽ ʙʦʨʷʪʴʩʷ ʜʘʚʥʦ ʽ ʚʠʚʯʝʥʥʶ ʷʢʠʭ ʧʨʠʜʽʣʝʥʦ ʙʘʛʘʪʦ 

ʫʚʘʛʠ, ʘʣʝ ʚʦʥʠ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʥʠʢʘʪʠ ʽ ʨʦʟʚʠʚʘʪʠʩʴ ʥʝʩʫʯʠ ʥʝʙʝʟʧʝʢʫ ʤʽʩʪʫ ʽ ʥʘʩʝʣʝʥʥʶ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤ ʂʠʾʚ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʪʠ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʦʟʚʠʪʢʫ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʂʠʻʚʽ ʩʧʨʠʷʶʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʛʝʦʣʦʛʽʯʥʽ, ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʪʝ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʽʩʥʫʚʘʥʥʷ ʤʽʩʪʘ, 

ʥʘʩʝʣʝʥʥʷ ʧʦʩʪʽʡʥʦ ʙʦʨʦʣʦʩʴ ʽʟ ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʽʩʥʫʚʘʥʥʷ ʙʽʣʴʰʽʩʪʴ 

ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ ʻ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʘʙʦ ʟʘʢʨʽʧʣʝʥʠʤʠ. ʆʜʥʘʢ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʤʽʩʪʽ 

ʧʦʯʘʣʘʩʴ ʘʢʪʠʚʽʟʘʮʽʷ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʣʽʪʝʨʘʪʫʨʥʽ, ʬʦʥʜʦʚʽ ʜʞʝʨʝʣʘ ʪʘ 

ʦʛʦʣʦʰʝʥʥʷ ʥʦʚʠʥ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʨʦʟʚʠʪʢʫ ʮʠʭ ʟʩʫʚʽʚ. ʇʝʨʰʘ ʧʨʠʯʠʥʘ ʽ ʦʩʥʦʚʥʘ ï ʮʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʭʠʣʦʚʽ 

ʜʽʣʷʥʢʠ. ɼʨʫʛʘ ʧʨʠʯʠʥʘ ï ʮʝ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʪʦʚʱʽ ʚ ʩʭʠʣʦʚʠʭ ʤʘʩʠʚʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʽʜʙʫʣʘʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʟʘʧʫʩʢ 

ʟʩʫʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦ ʚʫʣ. ʄʘʨ'ʷʥʽʚʩʴʢʽʡ ʫ ʇʝʯʝʨʩʴʢʦʤʫ ʨʘʡʦʥʽ ʩʪʦʣʠʮʽ, ʷʢʠʡ ʧʦʯʘʚ 

ʨʦʟʚʠʚʘʪʠʩʷ ʫ ʙʝʨʝʟʥʽ 2025 ʨ. (ʨʠʩ 1/ɸ) [2]. ʊʘʢʦʞ ʫ ʙʝʨʝʟʥʽ 2024 ʨʦʢʫ ʥʘ ʩʭʠʣʽ ʙʽʣʷ ʚʫʣ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʫʟʚʽʟ ʨʦʟʚʠʥʫʚʩʷ ʟʩʫʚʥʠʡ ʧʨʦʮʝʩ (ʨʠʩ. 1/ɹ) [3].  ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʫ ʞʦʚʪʥʽ 2023 

ʨ. ʚʽʜʙʫʚʩʷ ʟʩʫʚ ʫ ʉʦʣʦʤô̫ ʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʂʠʻʚʘ (ʨʠʩ.1/ɺ) [4]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʩʫʚʽʚ ʧʦ ʚʫʣ. 

ʄʘʨôʷʥʽʚʩʴʢʽʡ ʪʘ ʚ ʉʦʣʦʤôʷʥʩʴʢʦʤʫ ʧʘʨʢʫ ʪʦ ʪʫʪ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʟʩʫʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʧʽʜʥʽʞʞʽ ʩʭʠʣʽʚ. ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʘʢʪʠʚʽʟʘʮʽʾ ʟʩʫʚʫ, ʷʢʠʡ ʨʦʟʚʠʥʫʚʩʷ ʥʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʫʟʚʦʟʽ ʙʫʣʦ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʪʦʚʱʽ ʪʘ ʧʦʩʪʽʡʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʚʧʣʠʚ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  
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ʈʦʟʛʣʷʜʘʪʠ ʥʘ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʘʭ ʣʠʰʝ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʷʢ ʦʩʥʦʚʥʫ ʧʨʠʯʠʥʫ 

ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ ʥʝʜʦʨʝʯʥʦ, ʦʩʢʽʣʴʢʠ ʢʣʽʤʘʪ ʪʝʞ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʡ. ʊʦʤʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʪʘʪʠʩʪʠʢʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ (ʨʠʩ 2). 

 
ʈʠʩʫʥʦʢ 1. ɿʩʫʚʥʽ ʧʨʦʮʝʩʠ ʚ ʤ ʂʠʾʚ 2023-2025 ʨ. ɸ ï ʚʫʣ. ʄʘʨôʷʥʽʚʩʴʢʘ, ɹ ï ʉʦʣʦʤôʷʥʩʴʢʠʡ ʧʘʨʢ, ɺ ï ʚʫʣ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʫʟʚʽʟ.  

ʇʨʦʪʷʛʦʤ 2020ʨ. - 2025ʨ. ʤʘʢʩʠʤʘʣʴʥʽ ʦʧʘʜʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʪʨʘʚʥʽ, ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ, ʘ 

ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʙʝʨʝʟʥʽ, ʚʝʨʝʩʥʽ ʪʘ ʞʦʚʪʥʽ [5]. ɸ ʦʪ ʧʨʦʷʚ 

ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚ ʪʽ ʤʽʩʷʮʽ ʢʦʣʠ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʦʮʝʩʦʤ ʽʥʬʽʣʴʪʨʘʮʽʾ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ. ʂʦʣʠ ʚʦʜʘ ʟ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʪʘʣʘ ʚʦʜʘ ʧʨʦʩʦʯʠʪʴʩʷ ʚ ˇʨʫʥʪ ʤʘʻ 

ʧʨʦʡʪʠ ʧʝʚʥʠʡ ʯʘʩ. ʆʪʞʝ, ʧʽʩʣʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʚʦʜʘ ʧʦʯʠʥʘʻ ʥʘʩʦʯʫʚʘʪʠ ˇʨʫʥʪʦʚʠʡ 

ʤʘʩʠʚ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ ʽ ʚʽʜ ʧʝʨʽʦʜʫ ʦʧʘʜʽʚ ʜʦ ʧʝʨʽʦʜʫ ʘʢʪʠʚʽʟʘʮʽʾ ʟʩʫʚʫ ʧʨʦʭʦʜʠʪʴ ʯʘʩ. ʊʘʢʦʞ 

ˇʨʫʥʪʠ ʥʘ ʩʭʠʣʘʭ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʥʘʜʤʽʨʥʠʭ ʦʧʘʜʽʚ ʯʠ ʧʨʠ ʪʘʥʝʥʥʽ ʩʥʽʛʫ, ʥʘ 

ʜʦʜʘʪʦʢ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʟʩʫʚʥʽ ʷʚʠʱʘ - ʪʨʽʱʠʥʠ ʪʘ ʩʧʦʚʟʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʝʦʙʭʽʜʥʦ 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʧʦʛʦʜʦʶ, ʱʦʙ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʠʪʫʘʮʽʶ ʪʘ ʟʘʧʦʙʽʛʪʠ ʘʢʪʠʚʽʟʘʮʽʾ 

ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ [6]. ʍʦʯʘ ʚ ʂʠʻʚʽ ʧʨʘʮʶʻ ʘʢʪʠʚʥʦ ʜʨʝʥʘʞʥʘ ʤʝʨʝʞʘ, ʘʣʝ ʧʨʠʢʣʘʜ ʽʟ ʟʩʫʚʦʤ 

ʥʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʫʟʚʦʟʽ ʧʦʢʘʟʫʻ ʱʦ ʮʴʦʛʦ ʽʥʢʦʣʠ ʤʦʞʝ ʙʫʪʠ ʤʘʣʦ. ʅʘ ʙʘʣʘʥʩʽ ʉʋʇʇʈ ï 

ʩʠʩʪʝʤʘ ʛʘʣʝʨʝʡ ʪʘ ʰʪʦʣʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʝʟ ʧʨʦʙʣʝʤ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚʦʜʫ ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ 

ʛʦʜʠʥ. ɿʘʛʘʣʦʤ, ʚʟʜʦʚʞ ʚʩʽʻʾ ʅʘʙʝʨʝʞʥʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʙʘʛʘʪʦ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʫ ɼʥʽʧʨʦ 

ʜʨʝʥʘʞʥʽ ʚʦʜʠ [6]. 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʽʢ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʚ ʤ. ʂʠʾʚ ʟʘ ʧʝʨʽʦʜ 2020-2025 ʨʦʢʠ. 
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ʇʽʜʩʫʤʦʚʫʶʯʠ, ʟʩʫʚʠ ʻ ʜʦʩʠʪʴ ʯʘʩʪʠʤ ʪʘ ʥʝʙʝʟʧʝʯʥʠʤ ʝʢʟʦʛʝʥʥʠʤ ʷʚʠʱʝʤ ʫ ʤ ʂʠʻʚʽ. 

ɿʦʢʨʝʤʘ ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʘʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ, ʭʦʯʘ ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ ʧʨʦ ʧʨʠʨʦʜʫ, ʘ ʩʘʤʝ ʧʨʦ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʩʫʚʥʽ ʧʨʦʮʝʩʠ ʧʦ ʚʫʣ. ʄʘʨô̫ ʥʽʚʩʴʢʘ, ʪʘ ʚ 

ʉʦʣʦʤô̫ ʥʩʴʢʦʤʫ ʧʘʨʢʫ ʘʢʪʠʚʽʟʫʚʘʣʠʩʴ ʯʝʨʝʟ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ ʚ ʧʽʜʥʽʞʞʽ ʩʭʠʣʫ, ʧʨʦʪʝ ʩʭʠʣ 

ʥʝʧʦʜʘʣʽʢ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʠʡ ʫʟʚʽʟ ʻ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʤ ʥʝ ʣʠʰʝ ʯʝʨʝʟ ʜʠʥʘʤʽʯʥʠʡ ʚʧʣʠʚ ʚʽʜ 

ʪʨʘʥʩʧʦʨʪʫ, ʘʣʝ ʡ ʯʝʨʝʟ ʥʘʜʤʽʨʥʽ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ. ɺʩʽ ʚʠʱʝʟʛʘʜʘʥʽ ʧʨʠʢʣʘʜʠ ʟʩʫʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʤʦʞʫʪʴ ʥʝʩʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ï ʪʦʤʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠ ʾʭ ʫʪʚʦʨʝʥʥʶ, ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʪʠ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʩʫʚʠ, ʘ ʪʘʢʦʞ 

ʘʥʘʣʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

1.  ɿʠʤʘ, ʩʥʽʛʠ ʪʘ ʜʦʱʽ: ʯʠ ʻ ʟʘʛʨʦʟʘ ʜʣʷ ʩʪʦʣʠʮʽ ʯʝʨʝʟ ʟʩʫʚʠ. 2024. 

2.  ʋ ʮʝʥʪʨʽ ʂʠʻʚʘ ʤʦʞʝ ʩʪʘʪʠʩʷ ʢʦʣʦʩʘʣʴʥʠʡ ʟʩʫʚ ˇʨʫʥʪʫ: ʧʽʜ ʟʘʛʨʦʟʦʶ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʡ ʙʫʜʠʥʦʢ. . 
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6.  ʗʢ ʫ ʂʠʻʚʽ ʫʢʨʽʧʠʣʠ ʩʭʠʣʠ ʛʽʨ. 2021. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʈʝʚʘ ʄ.ɺ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 
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Danyluik E., ACTIVATION OF LANDSLIDE PROCESSES IN KYIV  
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʇʃʀɺʋ ɻɯɼʈʆʉʊɸʊʀʏʅʆɻʆ ʊʀʉʂʋ ʅɸ ɺɽʃʀʏʀʅʋ 

ɼɽʌʆʈʄɸʎɯɰ ˆʈʋʅʊʆɺʆɰ ʆʉʅʆɺʀ ʅɸ ʇʈʀʂʃɸɼɯ ɼɯʃʗʅʂʀ ɹʋɼɯɺʅʀʎʊɺɸ ʋ  

ʉ.ɼʄʀʊʈɯɺʂɸ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ʄʠʮʘʢ ʃ.ʗ. , ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ, 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʥʘ ʚʝʣʠʯʠʥʫ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ ʥʘ ʜʦʩʣʫʜʞʫʚʘʥʽʡ ʜʽʣʷʥʮʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʩ. ɼʤʠʪʨʽʚʢʘ ɹʫʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʫ 

ʚʠʛʣʷʜʽ ʝʧʶʨ ʚʝʣʠʯʠʥ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʧʨʫʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʧʣʠʚ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʜʝʬʦʨʤʘʮʽʷ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ , ʚʝʣʠʯʠʥʘ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʦʩʥʦʚʠ. 

The influence of hydrostatic pressure on the amount of subsidence of the soil base on the studied construction site of 

Dmytrivka village, Buchansky district, Kyiv region, was determined. The corresponding results of calculations in the 

form of epures of values of natural and additional stresses are given. 

Keywords: effect of hydrostatic pressure, deformation of the soil base, value of subsidence of the soil base. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʜʽʣʷʥʢʘ ʟ ʦʙôʻʢʪʦʤ ʛʨʦʤʘʜʩʴʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ 

ɼʤʠʪʨʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ɹʫʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʪʝʨʠʪʦʨʽʾ  ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 159,40-170,80 ʤ [1, ʩ.10]. 

ɿʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʘʡʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ II ʢʘʪʝʛʦʨʽʾ 

ʩʢʣʘʜʥʦʩʪʽ [2]. 

ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʜʦ ʨʦʟʚʽʜʘʥʦʾ ʛʣʠʙʠʥʠ 3,5-16,5 ʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ-ʛʦʣʦʮʝʥʫ (d PIII-H), ʜʝʣʶʚʽʘʣʴʥʠʤʠ, 

ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʠʤʠ, ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ-ʛʦʣʦʮʝʥʫ (d,f,g 

PIII-ʅ), ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (vd PIII), 

ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʠʤʠ, ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (f,g PIII), ʝʦʣʦʚʦ-

ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʪʘ ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʽ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (vd,f PIII), 

ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʠʤʠ, ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʪʘ ʦʟʝʨʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ 

(f,g,l PIII). ʇʝʨʝʣʽʯʝʥʽ ʚʽʜʢʣʘʜʠ ʧʝʨʝʢʨʠʪʽ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤ ʰʘʨʦʤ ʧʦʪʫʞʥʽʩʪʶ 0,2-0,4 ʤ [1, 

ʩ.10]. 

 
ʈʠʩʫʥʦʢ 1. ɽʧʶʨʠ ʚʝʣʠʯʠʥ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʧʨʫʞʝʥʴ 
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ʋ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʬʽʢʩʦʚʘʥʽ ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ ʙʣʠʟʴʢʽ ʜʦ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ. ʇʨʦʛʥʦʟʥʝ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʤʦʞʣʠʚʝ ʚ ʤʝʞʘʭ 

Ñ0,8-1,2 ʤ [1, ʩ.10].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʪʠʩʣʠʚʦʾ ʟʦʥʠ ʧʽʜ ʜʽʻʶ ʩʪʨʽʯʢʦʚʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʚʧʣʠʚʫ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʥʘ ʥʝʾ. ɺʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʽ  ʨʦʟʨʘʭʫʥʢʠ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ ʻ ʧʦʙʫʜʦʚʘʥʽ ʝʧʶʨʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1 [3]. 

ɺʝʣʠʯʠʥʘ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ S ʩʢʣʘʜʘʻ 4,79 ʩʤ ʇʨʠ ʧʨʦʛʥʦʟʥʦʤʫ ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ 7,2 ʤ  ʚʝʣʠʯʠʥʘ S ʤʘʻ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʩʪʘʥʦʚʠʪʴ 4,93 ʩʤ.  

ʆʪʞʝ, ʫ ʚʠʧʘʜʢʫ ʜʽʾ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʧʘʨʘʤʝʪʨ S ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ  S Ó 10 ʩʤ , ʽ ʪʦʤʫ ʢʨʠʪʠʯʥʦʛʦ ʦʩʽʜʘʥʥʷ ʙʫʜʽʚʣʽ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ [4]. 
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ˇʨʫʥʪʽʚ" ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ / ʫʧʦʨʷʜ.: ʄ. ʄ. ʂʦʩʪʶʯʝʥʢʦ, ɸ. ɺ. ʐʦʩʪʘʢ. 

ʂʠʾʚ : ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨ. ʮʝʥʪʨ çʂʠʾʚ. ʫʥ-ʪè, 2005. 60 ʩ. 

4. ʆʩʥʦʚʠ ʽ ʬʫʥʜʘʤʝʥʪʠ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ : ɼɹʅ ɺ.2.1-10-2018 ʚʽʜ 

01.01.2019 : ʩʪʘʥʦʤ ʥʘ 20 ʢʚʽʪ. 2023 ʨ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɼʠʥʷʢ ʆ.ɺ.,ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ, ʂʅʋ ʽʤ. ʊ.ʐʝʚʯʝʥʢʘ ʅʅɯ çɯʥʩʪʠʪʫʪ 

ʛʝʦʣʦʛʽʾè 

Mytsak L., FEATURES OF THE EFFECT OF HYDROSTATIC PRESSURE ON THE 

DEFORMATION OF THE SOIL BASE ON THE EXAMPLE OF THE CONSTRUCTION 

SITE IN DMYTRIVKA  KYIV REGION.  
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɿʅɸʏɽʅʅʗ ɺɽʃʀʏʀʅʀ ɼɽʌʆʈʄɸʎɯɰ ʋ ɺʆɼʆʅɸʉʀʏɽʅʀʍ 

ˆʈʋʅʊɸʍ ʅɸ ʇʈʀʂʃɸɼɯ ɹʋɼɯɺʅʀʎʊɺɸ ʄʆʉʊʆɺʆɻʆ ʇɽʈɽʍʆɼʋ ɺ ʄɯʉʊɯ  

ʂʀɭɺɯ 

ʇʘʩʪʫʭ ʖ.ʄ. ʩʪʫʜʝʥʪʢʘ,  

ʅʅɯ "ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ" 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɹʫʜʽʚʥʠʮʪʚʦ  ʚ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʝʙʫʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʠʧʫ ʬʫʥʜʘʤʝʥʪʫ 

ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜʠ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʦʚʦʾ ʪʦʚʱʽ . ɺʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʦʩʽʜʘʥʥʷ ʟʘ ʫʤʦʚ 

ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʛʨʫʥʪʽʚ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʤʦʩʪʦʚʦ ʧʝʨʝʭʦʜʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ  ʟʘʣʝʞʥʦʩʪʽ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ ʚʽʜ 

ʜʽʘʤʝʪʨʫ ʧʘʣʽ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʘʭ. 

Construction in complex engineering and geological conditions requires justification of the foundation type 

selection and additional calculations to ensure reliable construction and operation of the structure. This paper presents 

the results of calculating the deformation of the soil stratum. Settlement was calculated for water-saturated soils during 

the construction of a bridge crossing. The dependence of soil settlement on the pile diameter at maximum load in water-

saturated soils is analysed. 

ʇʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ˇʨʫʥʪʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʽʟʥʠʡ 

ʩʪʫʧʽʥʴ ʦʧʦʨʫ ʩʠʣʦʚʠʤ ʜʽʷʤ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʱʦ ʻ ʢʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʩʧʦʨʫʜ, ʻ ʥʝ 

ʨʽʚʝʥʴ ʥʘʧʨʫʛ ʫ ˇʨʫʥʪʦʚʽʡ ʦʩʥʦʚʽ, ʘ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ, ʟʦʢʨʝʤʘ ïʚʝʨʪʠʢʘʣʴʥʽ ʟʤʽʱʝʥʥʷ. ʊʠʧ ʽ 

ʛʣʠʙʠʥʘ ʬʫʥʜʘʤʝʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʛʨʫʥʪʫ, ʱʦ ʤʘʻ ʩʚʦʶ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʚʽʜ ʷʢʦʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʙʫʜʽʚʣʽ [1, ʩ.85].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʝ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʽʯʥʦʛʦ ʟʚʽʪʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʚʠʰʫʢʫʚʘʥʴ ʫ 2021 ʨʦʮʽ, ʊʆɺ  çɸʈɸʊʊɸ ɻɽʆè. 

ɼʽʣʷʥʢʘ ʨʦʙʽʪ ï ʤʦʩʪʦʚʠʡ ʧʝʨʝʭʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʽʩʪʽ ʂʠʻʚʽ. ʅʘ ʜʽʣʷʥʮʽ ʨʦʙʽʪ ʥʘ ʧʝʨʽʦʜ 

ʚʠʰʫʢʫʚʘʥʴ (ʙʝʨʝʟʝʥʴ 2021 ʨʦʢʫ) ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʛʣʠʙʠʥʘʭ 0,4-2,3 ʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʽʧʩʦʤʝʪʨʠʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ (ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ 91,50-91,80 ʤ). 

ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʙʝʟʥʘʧʽʨʥʠʡ ʽ ʤʘʻ ʪʽʩʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚôʷʟʦʢ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ 

(ʨ. ɼʥʽʧʨʦ). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʚʧʣʠʚʽʚ ʥʘ ʩʧʦʨʫʜʫ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ 

ʬʫʥʜʘʤʝʥʪʠ ʛʣʠʙʦʢʦʛʦ ʟʘʢʣʘʜʘʥʥʷ ï ʧʘʣʽ [2, ʩ.27]. 

ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʚʠʰʫʢʫʚʘʥʴ ʜʦ ʨʦʟʚʽʜʘʥʦʾ ʛʣʠʙʠʥʠ 27,0-30,0 ʤ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʚʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʾ ʪʘ ʧʘʣʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤ.  

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʾ ʣʘʥʢʠ  (ʘH):  

- ʚʽʜʢʣʘʜʠ ʛʦʣʦʮʝʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʦʤ ʤʽʣʢʠʤ, ʢʦʨʠʯʥʝʚʠʤ, ʞʦʚʪʠʤ, ʤʘʣʦʛʦ 
ʩʪʫʧʝʥʶ ʚʦʜʦʥʘʩʠʯʝʥʥʷ, ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʫʭʢʦʛʦ;  

- ʧʽʩʢʦʤ ʤʽʣʢʠʤ, ʩʚʽʪʣʦ-ʩʽʨʠʤ, ʩʽʨʠʤ, ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʶ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʪʘ 

ʥʘʩʠʯʝʥʠʤ ʚʦʜʦʶ, ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʫʭʢʦʛʦ, ʧʦʜʝʢʫʜʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʣʽʥʟʘʤʠ ʩʫʧʽʩʢʫ ʪʝʢʫʯʦʛʦ 10-15%.;  

- ʩʫʛʣʠʥʢʦʤ  ʚʘʞʢʠʤ ʧʠʣʫʚʘʪʠʤ, ʩʽʨʦ-ʯʦʨʥʠʤ, ʯʦʨʥʠʤ, ʪʝʢʫʯʠʤ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʘ 

ʣʽʥʟʘʤʠ ʛʣʠʥʠ ʣʝʛʢʦʾ 10-15%, ʟ ʜʦʤʽʰʢʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ;  

- ʧʽʩʢʦʤ ʤʽʣʢʠʤ, ʪʝʤʥʦ-ʩʨ̔ʠʤ, ʩʽʨʠʤ, ʩʽʨʦ-ʯʦʨʥʠʤ, ʥʘʩʠʯʝʥʠʤ ʚʦʜʦʶ, ʩʝʨʝʜʥʴʦʾ 

ʱʽʣʴʥʦʩʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʱʽʣʴʥʦʛʦ, ʧʦʜʝʢʫʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʣʽʥʟʘʤʠ ʩʫʧʽʩʢʫ 

ʪʝʢʫʯʦʛʦ 10-15%, ʟ ʜʦʤʽʰʢʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ;  

- ʧʽʩʢʦʤ ʩʝʨʝʜʥʴʦʾ ʢʨʫʧʥʦʩʪʽ, ʩʽʨʠʤ, ʩʽʨʦ-ʞʦʚʪʠʤ, ʥʘʩʠʯʝʥʠʤ ʚʦʜʦʶ, ʱʽʣʴʥʠʤ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ, ʧʦʜʝʢʫʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʣʽʥʟʘʤʠ ʧʽʩʢʫ ʤʽʣʢʦʛʦ 

ʪʘ ʢʨʫʧʥʦʛʦ 10-15%. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

42 

 

ʅʠʞʥʽʡ ʰʘʨ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʛʣʠʥʢʦʤ ʚʘʞʢʠʤ ʧʠʣʫʚʘʪʠʤ, ʪʝʤʥʦ-

ʩʽʨʠʤ, ʤ'ʷʢʦʧʣʘʩʪʠʯʥʠʤ, ʧʦʜʝʢʫʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʫʛʦʧʣʘʩʪʠʯʥʦʛʦ 5-10%, ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʘ 

ʣʽʥʟʘʤʠ ʧʽʩʢʫ ʤʽʣʢʦʛʦ 10-15%. 

ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʥʽ ʨʦʟʨʽʟʫ ʟʘʣʷʛʘʶʪʴ ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʂʘʥʽʚʩʴʢʦʾ ʩʝʨʽʾ ʝʦʮʝʥʫ (ʈ2 kn), 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʦʤ ʤʽʣʢʠʤ, ʩʽʨʠʤ, ʩʽʨʦ-ʯʦʨʥʠʤ, ʥʘʩʠʯʝʥʠʤ ʚʦʜʦʶ, ʱʽʣʴʥʠʤ.  

ʅʘ ʟʘʧʣʘʚʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʪʦʢʠ ʨ. ɼʥʽʧʨʦ  ʟʫʩʪʨʽʯʘʻʪʴʩʷ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʰʘʨ (ʝH) 

ʧʦʪʫʞʥʽʩʪʶ ʜʦ 0,1-0,2 ʤ. 

ʇʘʣʴʦʚʽ ʬʫʥʜʘʤʝʥʪʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʥʘ ʩʣʘʙʢʠʭ ˇʨʫʥʪʘʭ 

ʥʘʩʠʯʝʥʠʭ ʚʦʜʦʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ.  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʬʫʥʜʘʤʝʥʪʽʚ, ʩʧʦʨʫʜʞʫʚʘʥʠʭ ʙʝʟ ʚʠʡʤʘʥʥʷ ˇʨʫʥʪʫ ( ʧʘʣʽ) ʜʦʮʽʣʴʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʦʾ ʧʦʩʣʽʜʦʚʥʽʩʪʴ:  

- ʆʮʽʥʠʪʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ.  

- ɺʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʣʶ.  

- ɺʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʪʠʧʠ ʡ ʨʦʟʤʽʨʠ ʬʫʥʜʘʤʝʥʪʽʚ.  

- ʈʦʟʨʘʭʫʚʘʪʠ ʜʝʬʦʨʤʘʮʽʾ ʬʫʥʜʘʤʝʥʪʫ. 

- ʇʦʨʽʚʥʷʪʠ  ʚʘʨʽʘʥʪʠ ʬʫʥʜʘʤʝʥʪʽʚ ʽ ʚʠʙʠʨʘʪʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʘʣʴʦʚʠʭ ʬʫʥʜʘʤʝʥʪʽʚ ʚʢʣʶʯʘʻ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ, ʤʘʪʝʨʽʘʣʫ 

ʽ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ ʧʘʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ 

ʩʧʦʨʫʜʠ, ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʴ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ ʪʘ ʤʘʪʝʨʽʘʣʫ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʘʣʴ ʽ ʨʦʩʪʚʝʨʢʽʚ, ʩʧʦʩʦʙʫ (ʪʝʭʥʦʣʦʛʽʾ) ʾʭ ʫʣʘʰʪʫʚʘʥʥʷ (ʟʛʽʜʥʦ ɼɹʅ ɺ.2.1-10)[3, ʩ.22]. 

ʉʫʯʘʩʥʽ ʙʫʨʦʥʘʙʠʚʥʽ ʧʘʣʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʬʫʥʜʘʤʝʥʪʦʙʫʜʫʚʘʥʥʽ, ʪʘʢ ʷʢ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ: ʫ ʥʝʟʘʢʨʽʧʣʝʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʘʙʦ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʟʘʭʠʱʝʥʽʡ ʪʠʤʯʘʩʦʚʦʶ ʯʠ ʧʦʩʪʽʡʥʦʶ 

ʦʙʦʣʦʥʢʦʶ. ʄʦʥʪʘʞ ʪʘʢʠʭ ʧʘʣʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʩʷʛ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʽ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ 

ʨʝʩʫʨʩʽʚ. 

ʋ ʤʘʣʦʚʦʣʦʛʠʭ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʙʫʨʦʥʘʙʠʚʥʽ ʧʘʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʥʝʟʘʢʨʽʧʣʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 400 ʜʦ 1200 ʤʤ ʽ ʛʣʠʙʠʥʦʶ ʜʦ 30 ʤʝʪʨʽʚ. 

ɼʣʷ ʥʝʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʤʢʦʙʫʨʠ, ʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʦʟʰʠʨʝʥʴ ʫ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ï ʤʝʭʘʥʽʯʥʽ ʨʦʟʰʠʨʶʚʘʯʽ ʘʙʦ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʚʠʙʫʭʽʚʢʫ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟ 

ʢʘʤʫʬʣʝʪʥʠʤʠ ʧʘʣʷʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʥʝʩʪʽʡʢʠʭ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʽʚ ʥʘʙʠʚʥʽ ʧʘʣʽ ʚʣʘʰʪʦʚʫʶʪʴ ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ. 

ʉʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʦʚʦʾ ʪʝʭʥʽʢʠ ʟʘ ʤʝʪʦʜʦʤ ʦʙʝʨʪʘʥʥʷ ʙʫʨʦʚʦʛʦ ʩʥʘʨʷʜʫ 

ʘʙʦ ʞʝʣʦʥʢʠ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʦʙʚʘʣʝʥʥʶ ʩʪʽʥʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ ʘʙʦ 

ʥʘʜʤʽʨʥʠʡ ʪʠʩʢ ʚʦʜʥʦʛʦ ʩʪʦʚʧʘ, ʱʦ ʩʪʚʦʨʶʻ ʟʘʭʠʩʥʫ ʢʽʨʢʫ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʨʦʥʘʙʠʚʥʽ ʧʘʣʽ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ 

ʧʘʣʝʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʘʭ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ ʚʽʜ ʜʽʘʤʝʪʨʫ ʧʘʣʽ ʟʘ ʫʤʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ  ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʫ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ ʟʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʽʚ. 

ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ (ʩʪʘʜʽʷ ʩʪʚʦʨʝʥʥ ʨʦʙʦʯʦʛʦ ʧʨʦʻʢʪʫ), ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʟʦʥʜʫʚʘʥʥʷ ʪʘ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʙʥʠʭ ʧʘʣʴ ʽ ʬʫʥʜʘʤʝʥʪʽʚ. ʋ ʧʨʦʮʝʩʽ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʧʨʠ ʟʘʥʫʨʶʚʘʥʥʽ ʧʘʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ [4, 

ʩ.399]. 

ʈʦʟʨʘʭʫʥʦʢ ʦʩʽʜʘʥʥʷ ʦʜʠʥʦʯʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ ʘʙʦ ʾʭ ʛʨʫʧ, ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʙʝʟ ʚʠʡʤʘʥʥʷ 

ˇʨʫʥʪʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ ʫʤʦʚʥʦʛʦ ʤʘʩʠʚʫ "ˇʨʫʥʪïʬʫʥʜʘʤʝʥʪ". ʇʘʨʘʤʝʪʨʠ ʟʦʚʥʽʰʥʽʭ ʤʝʞ 
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ʤʘʩʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʟʦʥʠ ʚʧʣʠʚʫ, ʪʦʙʪʦ ʪʽʻʾ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ˇʨʫʥʪʽ (ʟʦʥʘ ʫʱʽʣʴʥʝʥʥʷ) [4, ʩ.400]. 

ʋ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʦʜʠʥʠʯʥʠʭ ʧʘʣʴ ʟʘ ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ ʛʨʘʥʠʯʥʠʤʠ 

ʩʪʘʥʘʤʠ. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚʽʜʥʦʩʥʦ ʦʧʦʨʫ ˇʨʫʥʪʫ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ  ʚʠʩʷʯʦʾ ʧʘʣʽ, ʘ 

ʪʘʢʦʞ ʦʧʦʨʫ ˇʨʫʥʪʫ ʧʽʜ ʥʠʞʥʽʤ ʢʽʥʮʝʤ ʧʘʣʽ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʙʠʚʥʠʭ ʧʘʣʴ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, 

ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʪʠʥʫ ʧʘʣʽ ʪʘ ʩʪʘʥʫ ʨ̌ʫʥʪʽʚ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ. 

ɿʘ ʜʘʥʠʤʠ ʩʪʘʪʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ ʟʘʛʣʠʙʣʝʥʥʷ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʤʦʞʣʠʚʝ ʥʘ ʛʣʠʙʠʥʫ ʥʝ ʤʝʥʰʝ 10,0 ʤ, ʟ ʦʙʧʠʨʘʥʥʷʤ ʥʘ ˇʨʫʥʪʠ ɯɻɽ-4 (ʨʠʩ.1). ɼʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʮʽʥʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʘʣʴ, ʟʘ ʜʘʥʠʤʠ  ʩʪʘʪʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʟʘʙʠʚʥʠʭ ʧʘʣʴ ï ʧʝʨʝʪʠʥʦʤ 0,30 ʤ; 0,35 ʤ; 0,40 ʤ, ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʦʢʨʝʤʦ [2, ʩ.27]. 

 

 
 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʥʠʡ ʨʦʟʨʽʟ. ɼʽʣʷʥʢʘ ʟʘʛʣʠʙʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʘʣʽ ʥʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʧʦ 

ʣʽʥʽʾ ɯ-ɯ  

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʥʽ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

- ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ɯɻɽ; 

- ʩʝʨʝʜʥʽ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʨ̌ʫʥʪʫ ʚʽʜ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʧʘʣʽ; 

- ʦʩʽʜʘʥʥʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʙʦʢʦʚʫ ʧʦʚʝʨʭʥʶ ʧʘʣʽ; 

- ʦʩʽʜʘʥʥʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʥʠʞʥʽʡ ʢʽʥʝʮʴ ʧʘʣʽ; 

- ʩʫʤʘʨʥʝ ʦʩʽʜʘʥʥʷ ʜʣʷ ʪʨʴʦʭ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʧʘʣʴ (0,30 ʤ; 0,40 ʤ; 0,45 ʤ ʚʽʜʧʦʚʽʜʥʦ) 
(ʪʘʙʣ.1). 

ʋʤʦʚʥʽ 

ʧʦʟʥʘʯʝʥʥʷ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

44 

 

ʊʘʙʣʠʮʷ 1. ʆʩʽʜʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʧʘʣʴ. 

 
 

ɺʠʩʥʦʚʢʠ: 

ʌʫʥʜʘʤʝʥʪʠ, ʩʧʦʨʫʜʞʝʥʽ ʙʝʟ ʚʠʡʤʘʥʥʷ ˇʨʫʥʪʫ, ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʧʦʨʫʜʠ ʽ 

ʧʝʨʝʜʘʶʪʴ ʾʭ ʥʘ ʦʩʥʦʚʠ ʯʘʩʪʢʦʚʦ ʩʠʣʘʤʠ ʪʝʨʪʷ ʽ ʟʯʝʧʣʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʾʭ ʙʽʯʥʦʶ 

ʧʦʚʝʨʭʥʝʶ. ɼʽʷ ʮʠʭ ʩʠʣ ʩʧʨʠʷʻ ʧʝʨʝʜʘʯʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʢʦʥʫʩʦʧʦʜʽʙʥʫ ʟʦʥʫ ˇʨʫʥʪʫ, ʘ ʟ ʥʴʦʛʦ ð ʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʣʦʱʠʥʫ, ʜʝ ʚʦʥʘ ʧʽʜʩʫʤʦʚʫʻʪʴʩʷ ʟ ʥʘʧʨʫʛʘʤʠ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ˇʨʫʥʪ ʧʽʜʦʰʚʦʶ 

ʬʫʥʜʘʤʝʥʪʫ. ʉʘʤʝ ʪʦʤʫ, ʚʠʟʥʘʯʝʥʦ ʩʫʤʘʨʥʫ ʜʝʬʦʨʤʘʮʽʶ ʧʦ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜ ʚʽʩʪʨʷʤ 

ʧʘʣʴʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

 ɿʘ ʜʘʥʠʤ  ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʟʘ ʷʢʠʭ ʫʤʦʚ ʦʩʽʜʘʥʥʷ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ, ʟʛʽʜʥʦ ɼʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʋʢʨʘʾʥʠ (ɼɹʅ ɺ.2.1-10).  

1 ʂʦʩʪʶʯʝʥʢʦ ʄ.ʄ. (2013) ʄʝʭʘʥʽʢʘ ʛʨʫʥʪʽʚ:ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ, 85-100 

2. ʊʝʭʥʽʯʥʠʡ ʟʚʽʪ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ (2021), 6-52 

3. ɼɹʅ ɺ.2.1-10:2018 ñʆʩʥʦʚʠ ʽ ʬʫʥʜʘʤʝʥʪʠ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ", 

ʄʽʥʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, ʂ., 2018, 

4. ʄ.ʃ. ɿʦʮʝʥʢʦ, ɺ.ɯ. ʂʦʚʘʣʝʥʢʦ, ɸ.ɺ. ʗʢʦʚʣʻʚ, ʆ.ʆ. ʇʝʪʨʘʢʦʚ, ɺ.ɹ. ʐʚʝʮʴ, ʆ.ɺ. ʐʢʦʣʘ, 

ʉ.ɺ. ɹʽʜʘ, ʖ.ʃ. ɺʠʥʥʠʢʦʚ. (2003) ɯʥʞʝʥʝʨʥʘ ʛʝʦʣʦʛʽʷ. ʄʝʭʘʥʽʢʘ ˇʨʫʥʪʽʚ, ʦʩʥʦʚʠ ʪʘ 

ʬʫʥʜʘʤʝʥʪʠ, 399-405 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɼʠʥʷʢ ʆ.ɺ. (ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ 

ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ, ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʅʋ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 

Pastukh Y. PECULIARITIES OF DETERMINATION OF DEFORMATION VALUE IN 

WATER -SATURATED SOILS ON THE EXAMPLE OF CONSTRUCTION OF A BRIDGE 

CROSSING IN KYIV  

  

D1 D2 D D1 D2 D D1 D2 D

0,002537 0,068399 0,0709361 0,003231 0,051569 0,054800414 0,003565 0,045959 0,049524524

тΦлфосм ͫͣ рΦпуллпмп ͫͣ пΦфрнпрнп ͫͣ

˻ͫ͒͊ͤͤ͜Ύ ͍͒͜ 

͍͔ͤ͊͊ͤͭ͊͗ͤͤ

ΎΣ ΅ͦ 

˿͔ͯͣ͊ͪͤ 

ͦͫ͒͊ͤͤ͜ΎΣͣ

˨͡Ύ ͨ͊͜͡ ͔͒͊ͣͭͪͦͣ͜ лΣо ͣ ˨͡Ύ ͨ͊͜͡ ͔͒͊ͣͭͪͦͣ͜ лΣп ͣ ˨͡Ύ ͨ͊͜͡ ͔͒͊ͣͭͪͦͣ͜ лΣпр ͣ 
˻ͫ͒͊ͤͤ͜Ύ ͍͒͜ 

͍͔ͤ͊͊ͤͭ͊͗ͤͤ

Ύ ;͔͔ͪ͘ 

˻ͫ͒͊ͤͤ͜Ύ ͍͒͜ 

͍͔ͤ͊͊ͤͭ͊͗ͤͤ

ΎΣ ΅ͦ 

˿͔ͯͣ͊ͪͤ 

ͦͫ͒͊ͤͤ͜ΎΣͣ

˻ͫ͒͊ͤͤ͜Ύ ͍͒͜ 

͍͔ͤ͊͊ͤͭ͊͗ͤͤ

Ύ ;͔͔ͪ͘ 

˻ͫ͒͊ͤͤ͜Ύ ͍͒͜ 
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ɽʂʆʃʆɻʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɸ ʉʀʊʋɸʎɯʗ ʅɸ ʊɽʈʀʊʆʈɯɰ ɻʆʃʋɹʀʅʉʔʂʆɻʆ 

ʈʆɼʆɺʀʑɸ 

ʇʫʩʪʦʚʦʡʪʦʚʘ ʄʘʨʽʷ ʆʣʝʢʩʽʾʚʥʘ, ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè  

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʢʦʣʦʛʦ-ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ɻʦʣʫʙʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʟʘʛʨʦʟʠ ʟʙʝʨʝʞʝʥʥʶ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʤʝʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. 

This study analyzed the ecological and hydrological state of the Holubynske mineral water deposit. This made it 

possible to identify the main threats to the preservation of the aquifer. Based on this, a conclusion was made about the 

need to limit anthropogenic pressure and preserve the natural water balance. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɻʦʣʫʙʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʮʽʥʥʽʰʠʭ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʣʴʥʠʭ ʽ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʮʽʣʝʡ. ɺʦʜʘ ʨʦʜʦʚʠʱʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʾʾ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʦʪʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʧʦʚôʷʟʘʥʦ ʷʢ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʽ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʚʧʣʠʚʦʤ. ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʭʘʦʪʠʯʥʘ ʟʘʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʩʧʨʠʷʶʪʴ 

ʜʝʛʨʘʜʘʮʽʾ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʎʝ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʦʚʠʱʘ ʪʘ ʚʠʤʘʛʘʻ 

ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʡʦʛʦ ʦʭʦʨʦʥʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɻʦʣʫʙʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʋʢʨʘʾʥʩʴʢʠʭ 

ʂʘʨʧʘʪʘʭ, ʫ ʜʦʣʠʥʽ ʨʽʯʢʠ ʇʠʥʷ, ʤʽʞ ʩʝʣʘʤʠ ʉʦʣʦʯʠʥ ʪʘ ɻʦʣʫʙʠʥʝ. ʁʦʛʦ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ 

ʤʘʶʪʴ ʚʫʛʣʝʢʠʩʣʠʡ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʽʻʚʠʡ ʩʢʣʘʜ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 3,6ï

8,5 ʛ/ʜʤį. ʆʩʥʦʚʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʟʘʣʷʛʘʶʪʴ ʫ ʘʣʶʚʽʘʣʴʥʠʭ, ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʽ ʬʣʽʰʦʚʠʭ 

ʚʽʜʢʣʘʜʘʭ. [2] 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʨʦʜʦʚʠʱʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ɺʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʪʫʘʮʽʶ, ʻ 

ʭʘʦʪʠʯʥʘ ʟʘʙʫʜʦʚʘ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ. ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʙʝʟ ʥʘʣʝʞʥʦʾ ʢʘʥʘʣʽʟʘʮʽʾ 

ʩʧʨʠʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʶ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ. [2] 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʽʨʥʠʭ ʜʽʣʷʥʦʢ ʚ ʤʝʞʘʭ ɻʦʣʫʙʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʤʽʥʝʨʘʣʴʥʠʭ 

ʚʫʛʣʝʢʠʩʣʠʭ ʚʦʜ [1] 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʻ ʦʩʥʦʚʥʠʤ 

ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʟʘʛʨʦʞʫʻ ʟʙʝʨʝʞʝʥʥʶ ʨʦʜʦʚʠʱʘ. ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥ ʟʘ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ (ʧʦʥʘʜ 40%) ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ 

ʪʘ ʥʝʜʦʩʪʘʪʥʻ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɺʪʨʘʪʘ ʫʥʽʢʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʾ ʣʽʢʫʚʘʣʴʥʦʾ ʮʽʥʥʦʩʪʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʪʠʤʝ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʽʥʜʫʩʪʨʽʾ ʨʝʛʽʦʥʫ. [3] 

ʂʨʽʤ ʪʦʛʦ, ʭʘʦʪʠʯʥʘ ʟʘʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʟʙʦʨʫ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʧʦʚʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʎʝ ʪʘʢʦʞ ʩʧʨʠʷʻ ʟʘʙʨʫʜʥʝʥʥʶ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ. ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫʩʢʣʘʜʥʶʻ ʚʠʷʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʩʠʪʫʘʮʽʾ. [1] 
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ɺʠʩʥʦʚʦʢ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ɻʦʣʫʙʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ ʢʦʤʧʣʝʢʩ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʝʨʝʜʫʩʽʤ, 

ʩʣʽʜ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʦʭʦʨʦʥʥʦʾ ʟʦʥʠ ʪʘ ʟʘʙʦʨʦʥʠʪʠ ʙʫʜʴ-ʷʢʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʦʙʣʠʟʫ 

ʚʦʜʦʟʘʙʦʨʽʚ. ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʚʦʜʠ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʥʦʨʤʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ. 

ɿʙʝʨʝʞʝʥʥʷ ɻʦʣʫʙʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ, ʧʽʜʪʨʠʤʢʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʽʥʜʫʩʪʨʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʝʛʪʠ ʮʝʡ ʫʥʽʢʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʧʦʢʦʣʽʥʴ. 
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ɺʇʃʀɺ ʈʆɿʈʀɺʅʀʍ ʇʆʈʋʐɽʅʔ ʅɸ ɻɯɼʈʆɼʀʅɸʄɯʏʅʀʁ ʈɽɾʀʄ 

ʉʆʃOTɺʀʅʉʔʂʆɻʆ ʉʆʃʗʅʆɻʆ ɼɯɸʇɯʈʋ: ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ʊʨʫʰ ʉ.ʆ. ʩʪʫʜʝʥʪ  2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɻʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ ʪʘ ʚʟʘʻʤʦʜʽʶ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ 

ʩʝʨʝʜʦʚʠʱʝʤ. ɸʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʠʡ ʚʠʜʦʙʫʪʦʢ ʢʘʤôʷʥʦʾ ʩʦʣʽ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ 

ʨʦʞʦʚʠʱʘ ʟʤʽʥʶʶʪʴ ʧʨʠʨʦʜʥʠʡ ʨʝʞʠʤ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʥʠʡ 

ʙʘʣʘʥʩ ʽ ʟʦʥʠ ʨʠʟʠʢʫ. 

The hydrodynamic regime influences processes in groundwater and the interaction of aquifer complexes with their 

environment. Anthropogenic activities and intensive rock salt extraction within the Solotvyn deposit alter the natural 

regime, creating new hydrogeological conditions that impact the water balance and risk zones. 

ɺʩʪʫʧ 

ʉʦʣʦʪʚʠʥʦ ð ʩʝʣʠʱʝ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʚ ɿʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ, ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʱʦ 

ʚʢʣʶʯʘʻ ʨʦʜʦʚʠʱʝ ʢʘʤôʷʥʦʾ ʩʦʣʽ ʦʜʥʦʽʤʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʠʜʦʙʫʪʦʢ ʷʢʦʛʦ ʨʦʟʧʦʯʘʚʩʷ ʟ 

ʩʝʨʝʜʠʥʠ XVI ʩʪʦʣʽʪʪʷ ʽ ʩʧʨʠʷʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʨʝʛʽʦʥʫ. ʇʨʦʪʝ ʽʥʪʝʥʩʠʚʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʦʜʦʚʠʱʘ ʫ XX ʩʪʦʣʽʪʪʽ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʽʥ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʨʦʟʣʦʤʽʚ, ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺʨʘʭʦʚʫʶʯʠ ʨʦʣʴ ʨʦʟʣʦʤʽʚ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʪʦʢʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

ʽ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʻ ʥʝʦʙʭʽʜʥʠʤ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʘʥʦ ʯʠʩʝʣʴʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Modflow ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʦʯʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʽ ʜʽʣʷʥʢʠ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʨʦʙʮʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚ ʨʝʛʽʦʥʽ. [3] 

ʊʝʦʨʽʷ 

ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʤʦʜʝʣʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʢʣʘʜʥʽʡ ʬʽʟʠʯʥʽʡ 

ʪʝʦʨʽʾ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ ʛʝʦʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʬʦʨʤʫʣʶʶʪʴʩʷ ʷʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ 

ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ (ʝʣʽʧʪʠʯʥʦʛʦ ʘʙʦ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʪʠʧʫ) ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ 

ʪʘ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʢʨʘʡʦʚʦʾ ʟʘʜʘʯʽ. ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʽ ʩʪʘʜʽʾ. ʅʘ 

ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʩʭʝʤʘʪʠʟʘʮʽʷ ʫʤʦʚ ʛʝʦʬʽʣʴʪʨʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʘ ʚʠʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ. ɼʨʫʛʘ ʩʪʘʜʽʷ, 

ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʝʧʽʛʥʦʟʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ, ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʢʪʦʨʥʦ-

ʜʽʘʧʘʟʦʥʥʦʾ ʦʮʽʥʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʛʽʜʨʦʜʠʥʘʤʽʢʫ. ʊʨʝʪʷ ʩʪʘʜʽʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʥʦʟʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʭʝʤʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʯʝʨʝʟ ʨʦʟʚôʷʟʘʥʥʷ ʩʝʨʽʾ ʧʨʷʤʠʭ ʟʘʜʘʯ. ʏʝʪʚʝʨʪʘ ʩʪʘʜʽʷ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙʨʦʙʢʫ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʽʜʛʦʪʦʚʢʫ ʟʚʽʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʦʛʥʦʟʥʠʭ ʢʘʨʪ ʽʟʦʣʽʥʽʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ, ʧʦʟʜʦʚʞʥʽʭ ʧʨʦʬʽʣʽʚ ʪʘ 

ʛʨʘʬʽʢʽʚ ʟʤʽʥʠ ʜʝʙʽʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʩʭʝʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ. ʄʝʪʦʜʠʢʘ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʚʠʤʦʛ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʪʦʯʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. [1] 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʦʙʣʘʩʪʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʩʣʘʙʦ ʧʨʦʥʠʢʥʠʭ ʰʘʨʽʚ, ʫʤʦʚʠ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 
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ʧʘʨʘʤʝʪʨʠ ʾʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʽ ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʘʥʽ ʧʨʦ ʧʨʦʩʪʦʨʦʚʝ ʽ ʯʘʩʦʚʽ ʟʤʽʥʠ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʧʦʨʽʚ ʽ ʚʠʪʨʘʪ ʧʦʪʦʢʫ ʦʪʨʠʤʫʶʪʴ ʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʢʘʨʪ ʘʙʦ ʩʭʝʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʛʽʧʩʦʤʝʪʨʽʶ ʚʦʜʦʪʨʠʚʽʚ, ʽʟʦʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʥʘʩʠʯʝʥʠʭ 

ʧʦʨʽʜ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʽ ʚʦʜʦʚʽʜʜʘʯʽ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʞʠʚʣʝʥʥʷ ʧʦ ʧʣʦʱʽ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠʨʦʜʥʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʫ 

ʙʫʜʦʚʫ ʨʦʟʨʽʟʫ, ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʫʤʦʚʠ ʥʘ ʾʾ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʤʝʞʘʭ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ. ɼʘʣʽ ʮʷ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ 

ʛʝʦʬʽʣʴʪʨʘʮʽʡʥʫ ʤʦʜʝʣʴ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʘ ʧʦʪʽʤ ʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʤʝʞ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ. [1] 

ʇʨʦʛʥʦʟʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʭʽʜʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʨʦʝʢʪʫʶʪʴʩʷ. ʐʪʫʯʥʽ ʩʧʦʨʫʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʥʘ 

ʙʦʢʦʚʠʭ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʥʝʾ, ʚʠʤʘʛʘʶʪʴ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʤʽʨʽʚ ʪʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚʘʭ (I ʘʙʦ II 

ʨʦʜʫ). ʈʝʞʠʤ ʨʦʙʦʪʠ ʩʧʦʨʫʜ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽʡ ʦʙʩʪʘʥʦʚʮʽ, ʪʦʤʫ 

ʧʨʦʛʥʦʟʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʫʤʦʚʠ ʧʨʠʨʦʜʥʦʛʦ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ 

ʚʧʣʠʚ ʰʪʫʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʜʠʬʽʢʫʶʪʴ ʡʦʛʦ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʬʨʘʛʤʝʥʪʫʚʘʥʥʷ, ʢʦʣʠ ʩʢʣʘʜʥʫ ʦʙʣʘʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʨʦʟʙʠʚʘʶʪʴ ʥʘ 

ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ ʜʽʣʷʥʢʠ, ʱʦ ʤʦʜʝʣʶʶʪʴʩʷ ʦʢʨʝʤʦ, ʘ ʦʪʨʠʤʘʥʽ ʨʦʟʚôʷʟʢʠ ʧʦʪʽʤ ʦʙôʻʜʥʫʶʪʴ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʨʽʰʝʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʭʝʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʨʝʞʠʤ ʨʦʙʦʪʠ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ 

ʧʦʨʷʜʢʫ ʚʠʤʽʨʥʦʩʪʽ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ. [1] 

ɼʠʩʢʨʝʪʠʟʘʮʽʷ ʦʙʣʘʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʛʨʘʬʽʯʥʠʭ ʪʘ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʩʪʫʧʝʥʷ ʚʠʚʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ. 

ʆʨʪʦʛʦʥʘʣʴʥʘ ʩʽʪʢʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʛʽʜʨʦʛʨʘʬʽʯʥʦʶ ʤʝʨʝʞʝʶ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʽʚʥʦʤʽʨʥʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʫ ʜʠʩʢʨʝʪʠʟʘʮʽʶ. ʈʽʚʥʦʤʽʨʥʘ ʟʤʝʥʰʫʻ ʧʦʭʠʙʢʠ, ʱʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʰʘʨʫʚʘʪʠʭ ʚʦʜʦʥʦʩʥʠʭ ʩʠʩʪʝʤ. ʋ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʤʽʨ ʩʽʪʢʠ ʚʘʨʽʶʻʪʴʩʷ 

ʚʽʜ ʢʽʣʦʤʝʪʨʽʚ ʜʦ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ, ʘ ʫ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʝʪʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ. ʃʦʢʘʣʴʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʛʥʦʟʥʽ ʨʽʚʥʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʨʽʟʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʘ ʨʦʟʤʽʨʠ ʙʣʦʢʽʚ ʧʦʚʠʥʥʽ 

ʜʦʟʚʦʣʷʪʠ ʢʦʥʪʨʦʣʴ ʟʤʽʥ ʟʘ ʩʧʦʩʪʝʨʝʞʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʆʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ 

ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʟʦʢʨʝʤʘ Processing Modflow, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ 

ʨʽʟʥʠʮʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫʩʪʘʣʝʥʠʭ ʪʘ ʥʝʫʩʪʘʣʝʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. [1] 

ɿʘ ʦʩʥʦʚʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʷʪʦ ʤʦʜʝʣʴ ʉʪʝʮʝʥʢʘ ɹ. ɼ. (2008). ʆʙʣʘʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ ʧʦʨʽʜ ʙʫʣʘ ʦʙʨʘʥʘ ʣʠʰʝ ʚ ʤʝʞʘʭ ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʩʦʣʷʥʦʛʦ ʜʽʘʧʽʨʫ, ʯʝʨʝʟ ʤʝʥʰʠʡ ʚʧʣʠʚ 

çʟʘʪʷʥʫʪʠʭè ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʤʝʞʘʭ ʩʦʣʷʥʦʛʦ ʜʽʘʧʽʨʫ. ɼʽʘʧʽʨ ʚʚʘʞʘʚʩʷ ʥʝʧʨʦʥʠʢʥʠʤ 

ʜʣʷ ʚʦʜʠ, ʘ ʡʦʛʦ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʣʠʩʷ ʫʜʝʣʴʥʦʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʰʘʨʫ 

ʛʣʠʥʠ ʪʘ ʩʦʣʽ. ɺʦʜʦʦʙʤʽʥ ʤʽʞ ʯʝʪʚʝʨʪʠʥʥʠʤ ʽ ʪʦʨʪʦʥʩʴʢʠʤ ʢʦʤʧʣʝʢʩʘʤʠ ʚʽʜʙʫʚʘʚʩʷ ʯʝʨʝʟ 

ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʪʽʢʘʥʥʷ ʚʦʜ, ʘ ʚ ʤʝʞʘʭ ʰʘʭʪʥʠʭ ʧʦʣʽʚ ï ʯʝʨʝʟ ʦʙ'ʻʜʥʘʥʠʡ ʰʘʨ ʛʣʠʥʠ ʽ ʩʦʣʽ. 

ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʽʜʙʠʨʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ 

ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʽʜʢʘʯʢʫ ʨʦʟʩʦʣʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ 

ʟʛʫʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ ʚ ʤʝʞʘʭ ʜʽʘʧʽʨʫ ʪʘ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʜʨʝʥʘʞʥʽ ʰʪʦʣʴʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʥʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʯʫʪʣʠʚʽ ʜʦ ʟʤʽʥ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ 

ʧʦʨʽʜ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʘ ʨʦʟʨʦʙʢʘ ʩʦʣʽ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʣʘ ʦʙʚʦʜʥʝʥʽʩʪʴ ʨʫʜʥʠʢʽʚ. [2] 

ɺʠʢʦʥʘʥʦ ʢʦʨʠʛʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʟʦʥʘʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ. ɿʤʽʥʠ ʩʪʦʩʫʚʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʟʦʥ 

ʧʽʜʚʠʱʝʥʦʾ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʚ ʤʝʞʘʭ ʰʘʭʪʥʠʭ ʧʦʣʽʚ ʪʘ ʢʘʨʩʪʦʚʠʭ ʚʦʨʦʥʦʢ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ ʧʨʦʚʦʜʠʣʠʩʷ ʧʦʚʪʦʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʦʮʽʥʢʠ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

50 

 

ʛʽʜʨʦʽʟʦʧôʻʟ. ʋʪʦʯʥʝʥʽ ʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʣʷ. ʂʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʧʦʤʦʛʣʦ ʜʝʪʘʣʽʟʫʚʘʪʠ 

ʜʽʣʷʥʢʠ ʟ ʘʥʦʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧôʻʟʦʤʝʪʨʠʯʥʦʛʦ ʨʽʚʥʷ. ɺʨʘʭʫʚʘʥʥʷ ʟʤʽʥ ʫ ʟʦʥʘʭ 

ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʩʧʨʠʷʣʦ ʦʪʨʠʤʘʥʥʶ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʦʾ ʢʘʨʪʠʥʠ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʜʽʘʧʽʨʘ. 

[2] 

ʈʝʟʫʣʴʪʘʪ 

ɹʫʣʘ ʦʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʤʝʞʘʭ ʉʦʣʦʪʚʠʥʦ, ʩʪʘʥʦʤ ʥʘ 2008 

ʨʦʢʠ. ʄʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʧʦʩʪʫʧʦʚʝ ʟʘʛʣʠʙʣʝʥʥʷ ʨʽʚʥʷ ʛʽʜʨʦʽʟʦʧôʻʟ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʛʦʣʦʚʥʦʾ ʚʦʜʥʦ ʘʨʪʝʨʽʾ ʨ. ʊʠʩʠ. ɿʘʛʘʣʴʥʠʡ ʾʭ ʨʽʚʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʤʝʞʘʭ ʧʦʜʽʣʦʢ 260-320 ʤ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʤʝʞʘʭ ʨʦʟʨʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʤʦʜʝʣʽ ʜʣʷ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʤʝʞʘʭ 

ʨʦʟʣʦʤʠ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʚ 2, 5 ʪʘ 10 ʨʘʟʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʧʨʦʩʪʝʞʠʪʠ ʟʤʽʥʠ ʚ 

ʧʦʣʦʞʝʥʽ ʛʽʜʨʦʽʟʦʛʽʧʩ. ɿʘʛʘʣʦʤ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʚʦʜʠ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱ ʧʦʰʠʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʛʽʜʨʦʽʟʦʛʽʧʩ ʚ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʭʽʜʥʦʾ ʟʦʥʠ 

ʧʦʰʠʨʝʥʥʷ ʚʦʜ ʛʣʠʙʰʦʛʦ ʟʘʣʷʛʘʥʥʷ.  

ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʦʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥ, ʜʝ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʟʤʽʥʠ ʤʽʞ 

ʤʦʜʝʣʷʤʠ, ʧʦ ʷʢʠʤ ʟʤʽʥʝʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʥʠʢʥʦʩʪʽ ʨʦʟʣʦʤʽʚ. ʄʦʞʥʘ ʬʽʢʩʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢʝ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʦʥʠʢʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʟʦʥʠ ʟʤʽʥ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʜʽʣʷʥʢʠ ʥʘ ʟʘʭʦʜʽ ʪʘ ʩʭʦʜʽ. 

ɺʠʩʥʦʚʢʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚ ʉʦʣʦʪʚʠʥʩʴʢʦʤʫ ʩʦʣʷʥʦʤʫ ʜʽʘʧʽʨʽ ʚʘʞʣʠʚʝ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʛʝʦʬʽʣʴʪʨʘʮʽʶ. ʂʦʨʠʛʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʟʦʥʘʭ ʨʦʟʣʦʤʽʚ ʜʦʟʚʦʣʠʣʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʦʜʝʣʴ ʪʘ ʚʽʜʦʙʨʘʟʠʪʠ ʨʝʘʣʴʥʽ ʟʤʽʥʠ ʚ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʤʫ ʧʦʣʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʨʝʛʽʦʥʫ, ʟʦʢʨʝʤʘ ʟʤʽʥʠ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʚʦʜʦʦʙʤʽʥʫ ʤʽʞ ʚʦʜʦʥʦʩʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ. ʎʽ ʜʘʥʽ ʚʘʞʣʠʚʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʞʣʠʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʜʦʙʫʪʢʫ ʩʦʣʽ. ʇʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʮʽʻʾ ʨʦʙʪʠ, ʤʦʞʫʪʴ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ ʥʘ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʨʦʟʰʠʨʝʥʥʷ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʯʝʨʝʟ ʧʦʥʦʚʣʝʥʥʷ 

ʚʠʜʦʙʫʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

1. ʂʦʰʣʷʢʦʚ, ʆ. ɭ. (2018). ʇʨʘʢʪʠʢʫʤ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ "ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ". ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 

http://www.geol.univ.kiev.ua/lib/Hydrogeological_modeling_2018.pdf 

2. ʐʝʩʪʦʧʘʣʦʚ, ɺ., ʈʫʜʝʥʢʦ, ʖ., & ʉʪʝʮʝʥʢʦ, ɹ. (2008). ɿʚʽʪ ʧʨʦ ʅɼʈ ʥʘ ʪʝʤʫ: çʈʦʟʨʦʙʢʘ 

ʧʦʧʝʨʝʜʥʴʦʾ ʤʦʜʝʣʽ ʉʦʣʦʪʚʠʥʩʴʢʦʛʦ ʩʦʣʝʨʫʜʥʠʢʘè. ʅɯʎ ʈʇɼ ʅɸʅ ʋʢʨʘʾʥʠ. 

3. Stetsenko B., Shestopalov V., & Rudenko Y. (2021). Hydrogeological and ecological 

problems of Solotvino rock salt deposit and their analysis using modeling (Ukraine). Collection of 

scientific works of the IGS NAS of Ukraine, 14(2), 111ï126. https://doi.org/10.30836/igs.2522-

9753.2021.245937 
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ɽʂʆʃʆɻʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ʊɽʈʀʊʆʈɯɰ ʄ. ʃʔɺʆɺɸ 

ʐʦʤʢʦ ɸ.ɸ., ʩʪʫʜʝʥʪʢʘ  2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè  

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ ʤ. ʃʴʚʦʚʘ.. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʨʦʜʥʽ 

ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

The study presents an analysis of the ecological and hydrogeological conditions in Lviv. The main natural and 

anthropogenic factors affecting groundwater quality have been identified. The hydrodynamic relationship between 

aquifers has been analyzed, highlighting the primary sources of pollution. Recommendations for the preservation of 

water resources have been developed. 

ɺʩʪʫʧ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʮʽʥʢʫ ʝʢʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʾ ʃʴʚʦʚʘ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʈʦʟʛʣʷʥʫʪʦ ʷʢ ʧʨʠʨʦʜʥʽ 

ʧʨʦʮʝʩʠ, ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʟʤʽʥʫ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʥʘʣʽʟʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ 

[3]. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʜʘʥʽ ʜʝʨʞʘʚʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʦʛʨʘʬʽʾ [2], ʘ 

ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ.  

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ: 

- ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʦ ʘʨʭʽʚʥʽ ʜʘʥʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʃʴʚʦʚʘ ʪʘ 

ʧʘʨʘʤʝʪʨʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

- ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɺʠʚʯʝʥʦ ʥʘʷʚʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʢʘʨʪʠ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ (ʢʨʝʡʜʦʚʠʡ, ʥʝʦʛʝʥʦʚʠʡ, ʯʝʪʚʝʨʪʠʥʥʠʡ). 

- ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʫʨʙʘʥʽʟʘʮʽʷ, ʧʨʦʤʠʩʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ) ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ (ʩʫʬʦʟʽʷ, ʢʘʨʩʪʦʚʽ ʷʚʠʱʘ, ʟʩʫʚʠ) ʥʘ ʛʽʜʨʦʜʠʥʘʤʽʢʫ ʩʠʩʪʝʤʠ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ [1;4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  
ɸʥʘʣʽʟ ʜʘʥʠʭ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

- ʃʴʚʽʚ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʆʩʥʦʚʥʽ ʚʦʜʦʥʦʩʥʽ 

ʛʦʨʠʟʦʥʪʠ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʽʜʢʣʘʜʘʭ ʢʨʝʡʜʦʚʦʛʦ, ʥʝʦʛʝʥʦʚʦʛʦ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʫ. ʇʦʚʝʨʭʥʝʚʠʡ ʛʦʨʠʟʦʥʪ ʻ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʯʝʨʝʟ ʥʝʚʝʣʠʢʫ 

ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ [2]. 

- ɯʩʥʫʻ ʯʽʪʢʠʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʫʤʦʚʠ ʾʭ ʞʠʚʣʝʥʥʷ ʪʘ ʜʨʝʥʘʞʫ. ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʞʠʚʣʷʪʴ ʯʝʪʚʝʨʪʠʥʥʠʡ ʛʦʨʠʟʦʥʪ, 

ʪʦʜʽ ʷʢ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʛʦʨʠʟʦʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʜʘʪʢʦʚʝ ʧʦʧʦʚʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʣʴʪʨʘʮʽʾ [3]. 

- ʊʝʭʥʦʛʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʫʨʙʘʥʽʟʘʮʽʾ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʤʽʪʪʻʟʚʘʣʠʱ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʇʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʟʦʢʨʝʤʘ ʩʫʬʦʟʽʷ, ʢʘʨʩʪʦʚʽ ʷʚʠʱʘ ʪʘ ʟʩʫʚʠ, ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʟʤʽʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ [1]. 
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- ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʥʠʭ ʚʦʜʘʭ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʫ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʱʝʥʠʭ ʟʦʥʘʭ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ [4]. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ ʤ. ʃʴʚʦʚʘ ʪʘ ʦʢʦʣʠʮʴ. 

1 ð ʤʝʞʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ; 2 ð ʤʽʩʴʢʘ ʨʘʪʫʰʘ; 3 ð ʜʞʝʨʝʣʘ; 4 ð ʦʟʝʨʘ. 

ɼʞʝʨʝʣʘ: ʂʣ ð ʂʣʝʧʘʨʽʚ; ɻ ð ɻʦʣʦʩʢʦ; ʇʜʟ ð ʇʽʜʟʘʤʯʝ; ɿʥ ð ɿʥʝʩʽʥʥʷ;  

ʇʛ ð ʇʦʛʫʣʷʥʢʘ; ʊ ð ʚʫʣ. ʊʘʜʞʠʮʴʢʘ; ʃʩʥ ð ʃʠʩʠʥʠʯʽ; ʃʠʩ ð ʃʠʩʠʥʠʯʽ, ʙʽʣʷ ʏʦʪʦʚʦʾ ʩʢʝʣʽ; ʉʧ ð 

ʉʪʨʠʡʩʴʢʠʡ ʧʘʨʢ; ʄʦ ð ʄʦʨʩʴʢʝ ʦʢʦ, ʧʘʨʢ Ăʉʥʦʧʢʽʚʩʴʢʠʡñ;  

ʇʟʚ ð ʧʘʨʢ Ăɿʘʣʽʟʥʽ ʚʦʜʠñ; ɺʦ ð ɺʠʥʥʠʮʴʢʝ ʦʟʝʨʦ [3]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʃʴʚʦʚʘ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʪʝʭʥʦʛʝʥʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʝʛʨʘʜʘʮʽʾ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʅʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 

- ɿʘʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

- ɺʧʨʦʚʘʜʠʪʠ ʤʝʪʦʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. 

- ʆʧʪʠʤʽʟʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʧʽʜʚʠʱʝʥʫ 

ʚʨʘʟʣʠʚʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ 
ʆʩʥʦʚʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʃʴʚʦʚʘ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʽʜʢʣʘʜʘʭ ʨʽʟʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʝʨʽʦʜʽʚ, 

ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʥʠʤʠ. ʊʝʭʥʦʛʝʥʥʽ ʪʘ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʦʨʤʘʪʠʚʥʠʭ 
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ʟʥʘʯʝʥʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʅʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʽʟ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʩʪʘ. 

1. ɺʦʣʦʰʠʥ. ʇ. (2007). ɻʝʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʦʚʘ. 

ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ ʛʝʦʛʨʘʬʽʯʥʘ. ɼʞʝʨʝʣʦ: 

http://publications.lnu.edu.ua/bulletins/index.php/geography/article/view/1765. 

2. ɻʝʨʘʩʽʤʦʚʘ ʃ.ʉ., ɻʝʨʘʩʽʤʦʚʘ. ɯ.ɯ. (2004). ɼʝʨʞʘʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ ʤʘʩʰʪʘʙʫ 

1:200 000, ʘʨʢʫʰ ʄ-34-XVIII (ʈʘʚʘ-ʈʫʩʴʢʘ), ʄ-35-XIII (ʏʝʨʚʦʥʦʛʨʘʜ), ʄ-35-XIX (ʃʴʚʽʚ). 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ, 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ "ʅʘʜʨʘ ʋʢʨʘʾʥʠ", ɼʦʯʽʨʥʻ ʧʽʜʧʨʠʻʤʩʪʚʦ 

"ɿʘʭʽʜʫʢʨʛʝʦʣʦʛʽʷ". 

3. ʂʦʣʦʜʽʡ ɺ., ʇʘʥʴʢʽʚ ʈ., ʄʘʡʢʫʪ ʆ. (2007). ɼʦ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʽ ʛʽʜʨʦʛʝʦʭʝʤʽʾ ʃʴʚʦʚʘ ʡ 

ʦʢʦʣʠʮʴ. ʇʨʘʮʽ ʅʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʽʤʝʥʽ ʐʝʚʯʝʥʢʘ. ɼʞʝʨʝʣʦ: 

http://dspace.nbuv.gov.ua/handle/123456789/73811 

4. ʂʨʝʤʽʥʴ ʅ.ʖ ɺʦʣʦʰʠʥ ʇ.ʂ. (2018). ʄʝʜʠʢʦ-ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʉʤʽʪʪʻʟʚʘʣʠʱʘ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ ʛʝʦʛʨʘʬʽʯʥʘ. ɼʞʝʨʝʣʦ: 

http://surl.li/rzznya 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʏʦʤʢʦ ɼ.ʌ.. (ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅʅɯ 

çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 

Shomko A.A. ECOLOGICAL AND HYDROGEOLOGICAL CONDITIONS OF THE 

TERRITORY OF LVIV  
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ʁʄʆɺɯʈʅɯ ʏʀʅʅʀʂʀ ɿʄɯʅ ɹɸʃɸʅʉʋ ɸʂʊʀɺʅʆʉʊɯ ɼʆɺɻʆɾʀɺʋʏʀʍ 

ʈɸɼɯʆʅʋʂʃɯɼɯɺ ʋ ˆʈʋʅʊɸʍ ʇɿʈɺ çɹʋʈʗʂɯɺʂɸè ʊɸ çʇɯɼʃɯʉʅʀʁè (ɸʅɸʃɯɿ ʅɸ 

ʆʉʅʆɺɯ ɼɸʅʀʍ 2018-2023 ʈʈ) 

ʄʘʟʫʨʠʢ ʃ.ʄ. ʩʪʫʜʝʥʪʢʘ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ɻʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʧʫʥʢʪʽʚ ʟʘʭʦʨʦʥʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ çɹʫʨʷʢʽʚʢʘè ʪʘ çʇʽʜʣʽʩʥʠʡè ʫ 2018ï2023 ʨʨ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʤʽʛʨʘʮʽʾ 137Cs, 90Sr, 241Am ʽ 239+240Pu. ɺʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʨʘʥʩʫʨʘʥʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, 

ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʨʠʟʠʢʠ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

The present study investigates the dynamics of radionuclide contamination in the soils of the radioactive waste 

disposal points "Buriakivka" and "Pidlisnyi" between 2018 and 2023. The vertical migration patterns of 137Cs, 90Sr, 

241Am, and 239+240Pu have been identified. Furthermore, the correlation dependencies between transuranic elements 

have been revealed. Finally, the risks of secondary environmental contamination have been assessed. 

ʈʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʧʫʥʢʪʘʭ ʟʘʭʦʨʦʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʛʝʦʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʘʢʪʠʚʥʦʩʪʝʡ 
137

Cs/
90
Sr ʪʘ 

241
Am/

239+240
Pu, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʽ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʟʘʢʦʥʩʝʨʚʦʚʘʥʦʤʫ ʦʙôʻʢʪʽ ʚʠʢʣʠʢʘʥʘ ʚʝʣʠʢʦʶ 

ʚʝʣʠʯʠʥʦʶ ʩʫʤʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʭʦʨʦʥʝʥʠʭ ʈɸɺ, ʷʢʘ ʦʮʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ ʚʽʜ 

2,6Ĭ10
15

 ɹʢ ʜʦ 7,4Ĭ10
17

 ɹʢ [1]. 

ɼʣʷ ʦʮʽʥʢʠ ʱʽʣʴʥʦʩʪʽ ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʘʨʦʚʠʡ 

ʚʽʜʙʽʨ ʧʨʦʙ ʥʘ 10 ʤʘʡʜʘʥʯʠʢʘʭ ʚʥʫʪʨʽʰʥʴʦʛʦ (ʇɿʈɺ çɹʫʨʷʢʽʚʢʘè) ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ (ʇɿʈɺ 

çʇʽʜʣʽʩʥʠʡè) ʧʝʨʠʤʝʪʨʽʚ ʦʙ'ʻʢʪʽʚ ʢʦʥʪʨʦʣʶ. ʇʨʦʙʠ ʚʽʜʙʠʨʘʣʠ ʥʘ ʛʣʠʙʠʥʘʭ 0-5, 5-10, 10-20, 

20-30, 30-40 ʪʘ 40-50 ʩʤ. ʋ 2022 ʨʦʮʽ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ 

ʘʛʨʝʩʽʾ ʨʬ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ 
238
Pu ʪʘ 

239+240
Pu ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʷ, ʘ ʘʢʪʠʚʥʽʩʪʴ 
241
Am ʚʠʤʽʨʶʚʘʣʠ ʣʠʰʝ ʫ ʰʘʨʘʭ 0-5, 5-10 ʽ 10-20 ʩʤ. ɺʽʜʙʽʨ ʧʨʦʙ 

ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʝʪʦʜʦʤ çʢʦʥʚʝʨʪʫè ï ʧôʷʪʴʤʘ ʫʢʦʣʘʤʠ (ʧʦ ʢʫʪʘʭ ʽ ʚ ʮʝʥʪʨʽ) ʥʘ ʧʣʦʱʽ 25 ʤĮ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘ ʜʽʘʤʝʪʨʦʤ 50 ʤʤ. ʆʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʟ ʦʜʥʦʛʦ 

ʛʣʠʙʠʥʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʦʙôʻʜʥʫʚʘʣʠʩʷ ʚ ʻʜʠʥʫ ʟʤʽʰʘʥʫ ʧʨʦʙʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʱʽʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʥʘ ʇɿʈɺ 

çɹʫʨʷʢʽʚʢʘè ʪʘ ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè ʟʘ 2018-2023 ʨʦʢʠ. ʆʮʽʥʢʘ ʟʤʽʥ ʙʘʣʘʥʩʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʘʢʪʠʚʥʦʩʪʝʡ 
137

Cs/
90
Sr ʪʘ 

241
Am/

239+240
Pu [2], ʷʢʽ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʨʘʜʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ: 
137

Cs/
90
Sr ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥʽ ʰʚʠʜʢʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʤʽʛʨʘʮʽʾ, ʪʦʜʽ ʷʢ 
241

Am/
239+240

Pu ʤʦʞʝ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʚʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ʘʢʪʠʥʦʾʜʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʇɿʈɺ çɹʫʨʷʢʽʚʢʘè ʧʦʢʘʟʘʚ, ʱʦ 
137

Cs ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, 

ʪʦʜʽ ʷʢ 
90

Sr ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 
137

Cs/
90

Sr ʫ ʰʘʨʽ 0-5 ʩʤ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,8 ʜʦ 4,5, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʽʰʫ ʤʽʛʨʘʮʽʶ 
90

Sr (ʨʠʩ. 1). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʨʦʟʯʠʥʥʽʩʪʶ 
90
Sr ʫ ʚʦʜʽ, ʟʦʢʨʝʤʘ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʽʦʥʽʚ SrĮϕ, ʘ 

ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʶ ʫʪʚʦʨʶʚʘʪʠ ʩʪʽʡʢʽ ʢʦʤʧʣʝʢʩʠ ʟ ʢʘʨʙʦʥʘʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʘʥʽʦʥʘʤʠ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʶ ʫ ʛʣʠʙʰʽ ʛʦʨʠʟʦʥʪʠ. 

ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʘʢʪʠʚʥʦʩʪʽ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ 
90
Sr ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 50 ʩʤ, ʪʦʜʽ ʷʢ 

137
Cs 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ (ʨʠʩ. 2). 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʦʥʦʪʦʥʥʝ ʥʘʢʦʧʠʯʝʥʥʷ 
241

Am ʪʘ 
239+240

Pu ʫ ʛʦʨʠʟʦʥʪʽ 0-50 ʩʤ, ʙʝʟ ʨʽʟʢʠʭ 

ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʧʦʚʽʣʴʥʫ, ʘʣʝ ʧʦʩʪʽʡʥʫ ʤʽʛʨʘʮʽʶ ʚʛʣʠʙ ˇʨʫʥʪʫ. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʥʮʝʥʪʨʘʮʽʷ 

137
Cs ʪʘ

90
Sr ʫ ˇʨʫʥʪʦʚʦʤʫ ʰʘʨʽ 0-50 ʩʤ; ʇɿʈɺ çɹʫʨʷʢʽʚʢʘè 

 
ʈʠʩʫʥʦʢ 2. ʂʦʥʮʝʥʪʨʘʮʽʷ 

137
Cs ʪʘ

90
Sr ʫ ˇʨʫʥʪʦʚʦʤʫ ʰʘʨʽ 0-50 ʩʤ; ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè 

ɼʣʷ ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè ʭʘʨʘʢʪʝʨʥʘ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 
137
Cs ʪʘ 

90
Sr 

ʫ ʤʝʞʘʭ 0ï50 ʩʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʚʝʨʪʠʢʘʣʴʥʫ ʤʽʛʨʘʮʽʶ. ɺʦʜʥʦʯʘʩ ʘʢʪʠʚʥʽʩʪʴ 
239+240

Pu 

ʜʝʤʦʥʩʪʨʫʻ ʟʨʦʩʪʘʥʥʷ: 150 ʢɹʢ/ʤĮ ʫ 2018 ʨʦʮʽ ʪʘ 550 ʢɹʢ/ʤĮ ʫ 2023 ʨʦʮʽ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ 

ʥʘ ʧʨʦʮʝʩʠ ʡʦʛʦ ʘʢʫʤʫʣʷʮʽʾ ʘʙʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚ ʩʝʨʝʜʦʚʠʱʽ. 

ʈʘʜʽʦʥʫʢʣʽʜʠ, ʟʦʢʨʝʤʘ ʘʢʪʠʥʦʾʜʠ, ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʛʦʨʠʟʦʥʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʟʚôʷʟʫʚʘʥʥʷ ʟ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ˇʨʫʥʪʫ ʪʘ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ. ɺʠʩʦʢʘ ʢʦʨʝʣʷʮʽʷ 

ʤʽʞ 
241
Am ʽ 

239+240
Pu ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʭʦʞʽ ʤʝʭʘʥʽʟʤʠ ʾʭ ʤʽʛʨʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ (ʨʠʩ. 3 - 4). 

ɺʠʟʥʘʯʝʥʦ, ʱʦ 
239+240

Pu ʘʢʪʠʚʥʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ˇʨʫʥʪʫ ʪʘ ʛʣʠʥʠʩʪʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ ʬʽʢʩʘʮʽʾ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʪʘ ʦʙʤʝʞʫʻ ʡʦʛʦ ʚʝʨʪʠʢʘʣʴʥʫ 

ʤʽʛʨʘʮʽʶ. ʆʜʥʘʢ, ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ʩʪʚʦʨʶʻ ʨʠʟʠʢ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ ʝʦʣʦʚʽ ʧʨʦʮʝʩʠ ʪʘ ʙʽʦʪʫʨʙʘʮʽʶ. ʎʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ 

ʨʝʩʫʩʧʝʥʟʽʶ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʯʘʩʪʦʢ, ʾʭ ʧʦʚʪʦʨʥʝ ʦʩʘʜʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʝ 

ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ.  
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ʈʠʩʫʥʦʢ 4. ʂʦʥʮʝʥʪʨʘʮʽʷ ʤʽʞ 

241
Am ʽ 

239+240
Pu  ʫ ˇʨʫʥʪʦʚʦʤʫ ʰʘʨʽ 0-50 ʩʤ; ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʏɸɽʉ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʜʦʚʛʦʞʠʚʫʯʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʜʚʦʭ 

ʇɿʈɺ ʚʢʘʟʫʻ ʥʘ ʨʽʟʥʽ ʤʦʜʝʣʽ ʤʽʛʨʘʮʽʾ. ʋ ʇɿʈɺ çɹʫʨʷʢʽʚʢʘè ʧʝʨʝʚʘʞʘʻ ʚʝʨʪʠʢʘʣʴʥʘ ʤʽʛʨʘʮʽʷ, 

ʟʦʢʨʝʤʘ ʜʣʷ 
90
Sr, ʱʦ ʻ ʪʨʠʚʘʣʠʤ ʧʨʦʮʝʩʦʤ,

137
Cs, ʥʘʚʧʘʢʠ, ʙʽʣʴʰʝ ʬʽʢʩʫʻʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʛʦʨʠʟʦʥʪʘʭ. ʋ ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʘʪʝʨʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʟ ʧʝʨʝʚʘʞʥʠʤ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʘʢʪʠʥʽʜʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ. 

ɸʥʘʣʽʟ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʟʘ 2018ï2023 ʨʦʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʩʠʩʪʝʤʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʧʦʩʪʫʧʦʚʝ ʚʠʥʝʩʝʥʥʷ. ʅʘʡʙʽʣʴʰʫ ʝʢʦʣʦʛʽʯʥʫ ʟʘʛʨʦʟʫ 

ʩʪʘʥʦʚʠʪʴ ʤʽʛʨʘʮʽʷ 
90
Sr, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʻ ʚʠʩʦʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʽ ʟʜʘʪʥʠʡ ʧʨʦʥʠʢʘʪʠ ʚ ˇʨʫʥʪʦʚʽ 

ʚʦʜʠ. ɼʣʷ ʘʢʪʠʥʽʜʽʚ ʦʩʥʦʚʥʠʤ ʨʠʟʠʢʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʾʭʥʷ ʨʝʩʫʩʧʝʥʟʽʷ ʫ ʧʦʚʽʪʨʷʥʦ-ʧʠʣʦʚʽʡ 

ʬʨʘʢʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʤʝʭʘʥʽʟʤʘʭ 

ʤʽʛʨʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʨʫʜʥʝʥʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ. 

ɺʠʩʣʦʚʣʶʶ ʱʠʨʫ ʧʦʜʷʢʫ ɼʉʇ "ɽʢʦʮʝʥʪʨ" ʟʘ ʥʘʜʘʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʩʧʨʠʷʥʥʷ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

1. ɺʠʰʥʝʚʩʴʢʠʡ ɼ.ʆ., ʂʽʨʻʻʚ ʉ.ɯ., ʅʽʢʽʪʽʥʘ ʊ.ɯ., ʆʙʨʽʟʘʥ ʉ.ʄ. ʈʘʜʽʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ // 30 ʈʦʢʽʚ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ (ʆʛʣʷʜʠ) ɿʙʽʨʥʠʢ ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʧʦʚʽʜʝʡ. ï ʂʠʾʚ: 

ʂɯʄ, 2016. 
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ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʦʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʇɿʈɺ çʇʽʜʣʽʩʥʠʡè, ʂʠʾʚ, 2008 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʐʘʙʘʪʫʨʦʶ ʆ.ɺ. (ʜ. ʛʝʦʣ.ʥ., ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè) 
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BASED ON 2018ï2023 DATA 
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ɻɽʆʌɯɿʀʂɸ 

ɺʀʗɺʃɽʅʅʗ ɸʈʍɽʆʃʆɻɯʏʅʀʍ ʆɹôɭʂʊɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʄʆɻʀʃʔʅʀʂɸ 

ʂʆʄɸʈɯɺ ʅɸ ʆʉʅʆɺɯ ʈɽɿʋʃʔʊɸʊɯɺ ʄɸɻʅɯʊʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ɹʘʪʶʢ ɸ.ʄ. ʩʪʫʜʝʥʪʢʘ,  

ʅʅɯ "ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ" 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʝʨʦ- ʪʘ ʥʘʟʝʤʥʠʭ ʤʘʛʥʽʪʥʠʭ ʟʥʽʤʘʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʤʦʛʠʣʴʥʠʢʘ ʘʨʭʝʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʂʦʤʘʨʽʚ ʫ 2024 ʨʦʮʽ. ʈʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʂʦʤʘʨʽʚʩʴʢʦʾ 

ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ɯɸ ʅɸʅ ʋʢʨʘʾʥʠ. ɸʧʨʦʙʦʚʘʥʦ ʤʝʪʦʜ ʟʙʦʨʫ ʤʘʛʥʽʪʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʘʨʭʝʦʣʦʛʽʯʥʽ ʘʥʦʤʘʣʽʾ, ʱʦ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʽʩʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʯʝʨʥʷʭʽʚʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʯʘʩʫ. 

The paper presents the results of aerial and ground magnetic surveys conducted on the territory of the Komariv 

archaeological complex burial ground in 2024. The work was carried out on the basis of the Komariv archaeological 

expedition of the Institute of Archaeology of the National Academy of Sciences of Ukraine. A method of collecting 

magnetic data using a UAV has been tested. As a result of processing the research results, archaeological anomalies 

were identified that may indicate the existence of objects of the Chernyakhiv culture and the Early Iron Age. 

ʉʪʨʘʪʝʛʽʷ ʩʫʯʘʩʥʦʛʦ ʧʘʤ'ʷʪʢʦʦʭʦʨʦʥʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʤʘʛʥʽʪʦʤʝʪʨʽʾ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʎʝʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ ʪʘ ʰʚʠʜʢʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʂʦʤʧʣʝʢʩ ʂʦʤʘʨʽʚ ʚʢʣʶʯʘʻ ʧʦʩʝʣʝʥʥʷ ʽ ʤʦʛʠʣʴʥʠʢ, ʷʢʽ ʜʘʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʽʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʠʤʠ ʧʝʨʽʦʜʘʤʠ, ʚʽʜ ʧʘʣʝʦʣʽʪʫ ʜʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ. ɸʨʭʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʮʴʦʤʫ 

ʦʙ'ʻʢʪʽ ʧʨʦʚʦʜʠʣʠʩʷ ʧʦʯʠʥʘʶʯʠ ʟ 1950-ʭ ʨʦʢʽʚ, ʽ ʟ 2012 ʨʦʢʫ, ʟʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʧʦʥʘʜ 14 ʛʘ. [1, 2]. ʋ ʩʝʨʧʥʽ 2024 ʨʦʢʫ ʥʘʫʢʦʚʦʶ 

ʛʨʫʧʦʶ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯʥʩʪʠʪʫʪʽʚ ʛʝʦʬʽʟʠʢʠ ʇɸʅ (ɺʘʨʰʘʚʘ) ʪʘ ʅɸʅʋ (ʂʠʾʚ), 

ɹʌ çʌʫʥʜʘʮʽʷ ʇʦʩʪʫʧè, ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʤʘʛʥʽʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʧʘʤ'ʷʪʦʢ ʧʦʙʣʠʟʫ ʂʦʤʘʨʦʚʘ. ʈʦʙʦʪʠ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʂʦʤʘʨʽʚʩʴʢʦʾ ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ɯɸ ʅɸʅ ʋʢʨʘʾʥʠ (ʢʝʨʽʚʥʠʢ 

ʇʝʪʨʘʫʩʢʘʩ ʆ.). 

ʄʘʛʥʽʪʥʽ ʟʥʽʤʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ çMinesEyeè [3] ʪʘ ʥʘʟʝʤʥʦʛʦ 

ʤʘʛʥʽʪʦʤʝʪʨʘ GSMP-25. ɼʣʷ ɹʇʃɸ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ GNSS RTK ʩʠʩʪʝʤʠ ʜʣʷ ʪʦʯʥʦʛʦ 

ʛʝʦʧʦʟʠʮʽʶʚʘʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʤʘʛʥʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʟ ʜʨʦʥʫ ʙʫʣʦ ʚʽʜʟʥʷʪʦ 2,2 ʛʝʢʪʘʨʠ ʧʣʦʱʽ 

ʤʦʛʠʣʴʥʠʢʘ. ɺʠʩʦʪʘ ʤʘʛʥʽʪʦʤʝʪʨʘ ʥʘ ʜʝʥʥʦʶ ʧʦʚʝʨʭʥʝʶ ʩʢʣʘʜʘʣʘ ʧʨʠʙʣʠʟʥʦ 1,2 ʤ, 

ʰʚʠʜʢʽʩʪʴ ʧʦʣʴʦʪʫ ʜʨʦʥʘ ʩʢʣʘʜʘʣʘ 15 ʢʤ/ʛʦʜ. ɿʡʦʤʢʘ ʚʽʜʙʫʚʘʣʘʩʷ ʚʟʜʦʚʞ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʨʦʬʽʣʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʯʝʨʛʦʚʦ ʯʝʨʝʟ ʚʽʜʩʪʘʥʴ 1 ʤ ʪʘ 0.6 ʤ. 

ʅʘʟʝʤʥʠʤ ʟʥʽʤʘʥʥʷʤ ʦʭʦʧʣʝʥʦ ʧʣʦʱʫ 1,1 ʛʘ. ʉʝʥʩʦʨʠ ʙʫʣʠ ʟʘʢʨʽʧʣʝʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ 

ʘʣʤʁʽʥʽʻʚʽʡ ʨʘʤʽ ʥʘ ʚʽʜʩʪʘʥʽ 0,5 ʘʙʦ 1 ʤ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʉʝʥʩʦʨʠ ʧʨʘʮʶʚʘʣʠ ʚ ʨʝʞʠʤʽ 10 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʩʝʢʫʥʜʫ, ʱʦ ʜʘʚʘʣʦ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʙʣʠʟʴʢʦ 0,1 ʤ ʧʦ ʧʨʦʬʽʣʶ. 

ɿʥʽʤʘʥʥʷ ʙʫʣʦ ʧʦʧʣʘʥʰʝʪʥʠʤ, ʨʦʟʤʽʨʠ ʧʣʘʥʰʝʪʽʚ ʩʢʣʘʜʘʣʠ 50ʭ50 ʤ ʪʘ 50ʭ60 ʤ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦʚʞʠʥʘ ʧʨʦʬʽʣʶ ʚ ʨʘʤʢʘʭ ʧʣʘʥʰʝʪʫ ʩʢʣʘʜʘʣʘ 50 ʤ. 

ɿʽʙʨʘʥʽ ʜʘʥʽ ʚʝʢʪʦʨʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ B ʦʙʨʦʙʣʷʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ MagDrone DataTool, Oasis Montaj ʪʘ Golden Sotware Surfer 15, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʪʚʦʨʠʪʠ ʢʘʨʪʠ ʘʥʦʤʘʣʽʡ ʛʝʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʦʚʝʜʝʥʠʭ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʭ ʟʡʦʤʦʢ ʟ ɹʇʃɸ ʘʚʪʦʨʦʤ 

ʚʠʷʚʣʝʥʦ ʢʽʣʴʢʘ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ, ʱʦ, ʚʽʨʦʛʽʜʥʦ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʨʭʝʦʣʦʛʽʯʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ (ʨʠʩ. 1 ʘʥʦʤʘʣʽʾ ˉˉ 1-4, 8). ʎʝ ʧʽʜʪʚʝʨʜʠʣʦʩʴ ʩʧʽʚʧʘʜʽʥʥʷʤ ʘʥʦʤʘʣʽʡ, ʚʠʷʚʣʝʥʠʭ 

ʧʨʠ ʥʘʟʝʤʥʠʭ ʟʥʽʤʘʥʥʷʭ (ʨʠʩ. 2 ʘʥʦʤʘʣʽʾ ˉˉ 6-7, 10-11, 35). 

 

 
ʈʠʩʫʥʦʢ 1 ʂʘʨʪʘ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʤʦʛʠʣʴʥʠʢʘ ʂʦʤʘʨʽʚ. 

 
ʈʠʩʫʥʦʢ 2 ʂʘʨʪʘ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ ʤʦʛʠʣʴʥʠʢʘ ʂʦʤʘʨʽʚ-1 ʟʘ 2024 ʨ. ʟ ʥʫʤʝʨʘʮʽʻʶ ʦʙ'ʻʢʪʽʚ 

ʅʘʟʝʤʥʽ ʤʘʛʥʽʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ. 2) ʚʠʷʚʠʣʠ ʤʘʛʥʽʪʥʽ ʘʥʦʤʘʣʽʾ, ʱʦ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʦʬʽʟʠʯʥʠʭ ʨʦʙʽʪ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ [1, 2, 4], ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʘʨʭʝʦʣʦʛʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʨʽʟʥʠʭ ʧʝʨʽʦʜʽʚ. ɿ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʧʦʚ'ʷʟʘʥʽ ʪʘʢʽ ʤʘʛʥʽʪʥʽ ʘʥʦʤʘʣʽʾ: 

¶ ʜʣʷ ʟʨʫʡʥʦʚʘʥʠʭ ʧʦʭʦʚʘʥʴ-ʽʥʛʫʤʘʮʽʡ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʘʥʦʤʘʣʽʾ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 3 

ʥʊʣ ʽ ʧʣʦʱʝʶ 1-3 ʤ
2
. 

¶ ʜʣʷ ʞʠʪʣ-ʟʝʤʣʷʥʦʢ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʯʘʩʫ ʭʘʨʘʢʪʝʨʥʽ ʩʣʘʙʢʽ (2-15 ʥʊʣ) ʧʦʟʠʪʠʚʥʽ 

ʘʥʦʤʘʣʽʾ ʧʣʦʱʝʶ 5-16 ʤ
2
. 

ʊʘʢ, ʚʠʜʽʣʝʥʦ ʜʝʢʽʣʴʢʘ ʘʥʦʤʘʣʽʡ (ˉˉ 6-7, 10-11, 20, 23, 26, 29, 33-35, 42) ʟ ʨʦʟʤʽʨʘʤʠ 

ʙʽʣʴʰʝ 5 ʤ
2
, ʱʦ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʦʙ'ʻʢʪʘʤ ʟʘʣʽʟʥʦʛʦ ʯʘʩʫ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʜʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ [1]. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʤʦʛʠʣʴʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʦ 

ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ ʘʥʦʤʘʣʽʡ (ˉˉ 30, 36-40, 44-47) ʷʢʽ, ʡʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʽ ʟ ʦʙôʻʢʪʘʤʠ 

ʘʨʭʝʦʣʦʛʽʾ (ʟʦʢʨʝʤʘ, ʟʨʫʡʥʦʚʘʥʠʤʠ ʧʦʭʦʚʘʥʥʷʤʠ-ʽʥʛʫʤʘʮʽʷʤʠ ʯʝʨʥʷʭʽʚʩʴʢʦʾ ʢʫʣʴʪʫʨʠ). 
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ʊʘʢʦʞ ʧʦʜʽʙʥʽ ʘʥʦʤʘʣʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʴ (ˉˉ 19, 22, 25, 

28). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 2024 ʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʦʛʠʣʴʥʠʢʘ ʚʠʷʚʣʝʥʦ 

ʙʣʠʟʴʢʦ ʪʨʴʦʭ ʜʝʩʷʪʢʽʚ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʥʦʤʘʣʽʡ ʷʢʽ, ʡʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʽ ʟ ʦʙôʻʢʪʘʤʠ 

ʘʨʭʝʦʣʦʛʽʾ (ʟʦʢʨʝʤʘ, ʩʢʽʬʩʴʢʠʤʠ ʞʠʪʣʘʤʠ ʪʘ ʟʨʫʡʥʦʚʘʥʠʤʠ ʧʦʭʦʚʘʥʥʷʤʠ-ʽʥʛʫʤʘʮʽʷʤʠ 

ʯʝʨʥʷʭʽʚʩʴʢʦʾ ʢʫʣʴʪʫʨʠ). ɿ ʧʦʭʦʚʘʥʥʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʘʥʦʤʘʣʽʾ ʧʽʜ ʥʦʤʝʨʘʤʠ 19, 22, 

25, 28, 30, 36-40, 44-47. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʝʨʦ- ʪʘ 

ʥʘʟʝʤʥʦʛʦ ʟʥʽʤʘʥʥʷ ʨʝʣʝʚʘʥʪʥʽ. ɸʣʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʪʦʯʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ 

ʘʝʨʦʤʘʛʥʽʪʥʦʛʦ ʟʥʽʤʘʥʥʷ ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʣʠʰʝ ʚʝʣʠʢʽ ʦʙôʻʢʪʠ, ʪʘʢʽ ʷʢ ʞʠʪʣʘ-ʟʝʤʣʷʥʢʠ. 

ʅʘʪʦʤʽʩʪʴ ʜʨʽʙʥʽʰʽ ʦʙôʻʢʪʠ, ʥʘʧʨʠʢʣʘʜ ʟʨʫʡʥʦʚʘʥʽ ʧʦʭʦʚʘʥʥʷ-ʽʥʛʫʤʘʮʽʾ, ʥʘʨʘʟʽ ʥʝʤʦʞʣʠʚʦ 

ʪʦʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. ʑʦʙ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʴʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʨʽʙʥʽʰʽ ʦʙ'ʻʢʪʠ ʤʦʞʥʘ 

ʩʧʨʦʙʫʚʘʪʠ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʦʣʴʦʪʫ ʜʨʦʥʫ (ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʪʫ, ʰʚʠʜʢʽʩʪʴ). 

1. Bondar, K. ., Petrauskas, O. ., Khomenko, R. ., & Popov, S. . (2022). Magnetic prospecting 

and rock magnetic study of soils and archaeological objects on the Late Roman time sites near 

Komariv in Middle Transnistria. Geofizicheskiy Zhurnal, 44(2), 29-52. 

2. Petrauskas, O. (2023). ɼʝʩʷʪʴ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚ ʂʦʤʘʨʦʚʽ: ʧʽʜʩʫʤʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

(Zehn Jahre Forschung bei Komariv: Ergebnisse und Perspektiven). ɻʦʪʩʴʢʠʡ ʐʣʷʭ: ʉʧʽʣʴʥʘ 

ɯʩʪʦʨʠʯʥʘ ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʊʘ ɺʽʨʪʫʘʣʴʥʘ ʇʦʜʦʨʦʞ ʚ ʄʠʥʫʣʝ. , 29ï57. 

3. Poliachenko, I., Kozak, V., Bakhmutov, V., Cherkes, S., & Varava, I. (2023). Preliminary 

results of UAV magnetic surveys for unexploded ordnance de-tection in Ukraine: effectiveness and 

challenges. Geofizicheskiy Zhurnal, 45(5). 

4. ɹʦʥʜʘʨ ʂ.ʄ. (2015) ʗʢʽʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʘʛʥʽʪʥʠʭ ʢʘʨʪ ʽ ʧʦʰʫʢ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʥʘ ʧʘʤ'ʷʪʢʘʭ ʧʽʟʥʴʦʨʠʤʩʴʢʦʛʦ ʯʘʩʫ. ɺʽʩʥʠʢ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ɻʝʦʣʦʛʽʷ 2(69), 64-69. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ - ɹʝʟʨʦʜʥʘ ɯ.ʄ. (ʢʘʥʜʠʪʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 

Batiuk A. DETECTION OF ARCHAEOLOGICAL OBJECTS IN THE TERRITORY OF 

THE KOMARI V BURIAL GROUND  BASED ON THE RESULTS OF MAGNETIC 

SURVEYS 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼɽʃʖɺɸʅʅʗ ʌɯɿʀʂʀ ʇʆʈɯɼ ɼʃʗ ʇɽʊʈʆʌɯɿʀʏʅʆɰ 

ɯʅʊɽʈʇʈɽʊɸʎɯɰ ɼɸʅʀʍ ɻɼʉ ʅɸ ʇʈʀʂʃɸɼɯ ʈʆɼʆɺʀʑɸ ɸ 

ɹʫʣʘʭ ʆ.ʆ., ʩʪʫʜʝʥʪ  

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʢʘʨʦʪʘʞʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʤʽʱʝʥʥʷ ʬʣʶʾʜʽʚ. ɺʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʢʦʣʝʢʪʦʨʠ ʟ ʚʠʩʦʢʦʶ ʛʘʟʦʥʘʩʠʯʝʥʽʩʪʶ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʟʤʽʥ ʬʣʶʾʜʦʥʘʩʠʯʝʥʦʩʪʽ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʨʽʜ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

Geophysical data analysis was conducted to assess the petrophysical parameters of productive horizons. Logging 

interpretation methods and fluid substitution modeling were applied. Promising reservoirs with high gas saturation 

were identified. The impact of fluid saturation changes on rock properties was studied. The obtained results enhance 

the accuracy of geological condition forecasting. 

ʋ ʩʫʯʘʩʥʽʡ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʝʦʣʦʛʽʾ ʪʦʯʥʽʩʪʴ ʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʽʩʮʴ ʙʫʨʽʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚʽʜʢʠ ʡ ʚʠʜʦʙʫʪʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʇʝʪʨʦʬʽʟʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʬʽʟʠʯʥʽ ʤʦʜʝʣʽ ʧʦʨʽʜ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʣʽʪʦʣʦʛʽʯʥʽ ʪʘ ʬʣʶʾʜʦʥʘʩʠʯʝʥʽʩʪʴ. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʭ ʤʦʜʝʣʝʡ ʟ ʘʢʫʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʝʢʪʦʨʽʚ 

ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʛʘʟʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Techlog ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʢʘʨʦʪʘʞʫ ʩʚʝʨʜʣʦʚʠʥ. ʇʝʪʨʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʝʥʦ 

ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ ʽʟ ʧʦʢʨʦʢʦʚʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɸʥʘʣʽʟʫʚʘʣʠʩʷ ʢʨʠʚʽ ʤʽʢʨʦʢʘʣʽʧʝʨʘ, ʩʧʦʥʪʘʥʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ, ʛʘʤʤʘ-ʢʘʨʦʪʘʞʫ, 

ʥʝʡʪʨʦʥʥʦʛʦ ʪʘ ʘʢʫʩʪʠʯʥʦʛʦ ʢʘʨʦʪʘʞʫ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʠʯʥʽ ʢʘʨʦʪʘʞʥʽ ʜʽʘʛʨʘʤʠ. 

ʂʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʥʘʢʣʘʜʝʥʥʷ ʢʨʠʚʦʾ ʤʽʢʨʦʢʘʣʽʧʝʨʘ ʥʘ ʢʨʠʚʫ ʜʽʘʤʝʪʨʘ ʙʫʨʦʚʦʛʦ 

ʜʦʣʦʪʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʟʤʽʥʠ ʣʽʪʦʣʦʛʽʾ ʚʟʜʦʚʞ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘ Caliper Flag ʚʠʷʚʠʣʦ ʟʦʥʠ ʨʦʟʤʠʪʪʷ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ 

ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʝʥʥʷ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ ʟʘʩʪʦʩʦʚʘʥʦ Coal Flag ʟ 

ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʟʘ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʥʠʤʠ ʜʘʥʠʤʠ. 

ɻʣʠʥʠʩʪʽʩʪʴ ʚʠʟʥʘʯʝʥʘ ʟʘ ʤʝʪʦʜʦʤ ʃʘʨʽʦʥʦʚʘ, ʷʢʠʡ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʩʪʘʨʦʜʘʚʥʽʭ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʇʦʨʠʩʪʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʘ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ: ʘʢʫʩʪʠʯʥʠʤ, ʱʽʣʴʥʽʩʥʦ-

ʘʢʫʩʪʠʯʥʠʤ ʪʘ ʱʽʣʴʥʽʩʥʦ-ʥʝʡʪʨʦʥʥʠʤ, ʜʝ ʦʩʪʘʥʥʽʡ ʚʠʷʚʠʚʩʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤ. ʅʘʩʠʯʝʥʽʩʪʴ 

ʚʫʛʣʝʚʦʜʥʷʤʠ ʦʮʽʥʶʚʘʣʘʩʷ ʟʘ ʤʝʪʦʜʦʤ ʉʠʤʘʥʜʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʜʠʩʧʝʨʩʥʠʭ ʛʣʠʥ ʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ ʧʦʨʽʜ. 

ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʽʜ ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ, 

ʧʽʩʢʦʚʠʢʽʚ, ʢʘʨʙʦʥʘʪʽʚ, ʧʦʨʠʩʪʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʚʫʛʽʣʣʷ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʜʽʡʩʥʝʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ Python. 

ʂʦʨʝʢʮʽʷ ʢʘʨʦʪʘʞʥʠʭ ʢʨʠʚʠʭ DTC ʪʘ RHOB ʜʦʟʚʦʣʠʣʘ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʜʘʥʠʭ.  

ɸʥʘʣʽʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʂ-6 ʪʘ ʄ-1 ʚʠʷʚʠʚ ʟʥʘʯʥʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʯʝʨʝʟ ʟʤʽʥʫ ʣʽʪʦʣʦʛʽʾ. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʤʽʱʝʥʥʷ ʬʣʶʾʜʽʚ ʟʘ ʤʝʪʦʜʦʤ ɻʘʩʩʤʘʥʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʨʽʜ ʥʘ 8% ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʥʘ 

8,34% ʧʨʠ ʟʤʽʥʽ ʥʘʩʠʯʝʥʥʷ ʛʘʟ-ʚʦʜʘ. ʎʝ ʧʽʜʪʚʝʨʜʠʣʦ ʞʦʨʩʪʢʽʩʪʴ ʧʦʨʽʜ ʧʨʠ ʚʦʜʦʥʘʩʠʯʝʥʥʽ, ʱʦ 

ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʩʪʽʚ ʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʛʽʜʨʦʨʦʟʨʠʚʫ 

(ɸʥʪʦʥʶʢ, 2023). 

ʆʮʽʥʢʘ ʟʘʣʝʞʥʦʩʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ P- ʪʘ S-ʭʚʠʣʴ ʚʽʜ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʝʜʘʥʩʫ 

ʜʦʟʚʦʣʠʣʘ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʧʦʨʦʜʠ ʟʘ ʣʽʪʦʣʦʛʽʻʶ, ʧʦʨʠʩʪʽʩʪʶ ʪʘ ʥʘʩʠʯʝʥʽʩʪʶ. ʆʪʨʠʤʘʥʽ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ (Avseth, 2014). 

 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʝʜʘʥʩʫ (AI) ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʟʜʦʚʞʥʴʦʾ ʪʘ 

ʧʦʧʝʨʝʯʥʦʾ ʭʚʠʣʴ (VP/VS) ʘ) in situ; ʙ) ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʂ-6 ʪʘ ʄ-1 ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ 

ʧʝʪʨʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʽʜ. ɺʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʢʦʣʝʢʪʦʨʠ ʟ ʥʘʩʠʯʝʥʽʩʪʶ ʛʘʟʦʤ ʜʦ 96%. ʄʦʜʝʣʶʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʚʧʣʠʚ ʥʘʩʠʯʝʥʥʷ 

ʬʣʶʾʜʘʤʠ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʢʦʨʝʢʮʽʡ ʪʘ ʤʝʪʦʜʽʚ ʟʘʤʽʱʝʥʥʷ ʬʣʶʾʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʮʽʥʢʠ ʢʦʣʝʢʪʦʨʩʴʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʦʰʫʢʫ ʚʫʛʣʝʚʦʜʥʽʚ. 

1. ɸʥʪʦʥʶʢ, ɺ.ɺ. (2023). ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʢʘʨʦʪʘʞʥʠʭ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥ1ʴʦʛʦ ʢʘʨʙʦʥʫ ʧʨʠʦʩʴʦʚʦʾ ʟʦʥʠ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ). ɼʠʩʝʨʪ. ʥʘ ʟʜʦʙ. ʥʘʫʢ. ʩʪʫʧ. ʜʦʢʪ. ʬʽʣʦʩʦʬ. ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 

2. Per Avseth (2014). Seismic screening for hydrocarbon prospects using rock-physics 

attributes. The Leading Edge. March 2014, 266-274. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɹʝʟʨʦʜʥʘ ɯ.ʄ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 

Bulakh O. APPLICATION OF ROCK PHYSICS MODELING FOR PETROPHYSICAL 

INTERPRETATION OF WEL L LOGGING DATA: A CASE STUDY OF THE A FIELD  
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çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ɿʄɯʅʀ ʇɸʈɸʄɽʊʈɯɺ ɸʅɯɿʆʊʈʆʇɯɰ ʊʆʄʉɽʅɸ ɼʃʗ ʈɯɿʅʀʍ 

ʊʀʇɯɺ ʉʀʄɽʊʈɯɰ ʄʆɼɽʃɽʁ ʂɸʈɹʆʅɸʊʅʆɻʆ ʂʆʃɽʂʊʆʈɸ 

ɺʦʡʪʝʥʢʦ ɼ.ʄ. ʩʪʫʜʝʥʪʢʘ 

ɹʝʟʨʦʜʥʠʡ ɼ.ɸ. ʜʦʮʝʥʪ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʈʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʘʥʽʟʦʪʨʦʧʽʾ ʊʦʤʩʝʥʘ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʠʤʝʪʨʽʾ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʤʦʜʝʣʝʡ ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʦʣʝʢʪʦʨʘ. ɸʜʘʧʪʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʧʨʦʚʝʜʝʥʦ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʪʠʧʫ ʩʠʤʝʪʨʽʾ ʩʝʨʝʜʦʚʠʱʘ, ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʪʠʧʽʚ ʧʦʨʠʩʪʦʩʪʽ ʥʘ ʧʘʨʘʤʝʪʨʠ ʘʥʽʟʦʪʨʦʧʽʾ 

ʊʦʤʩʝʥʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʨʦʟʛʣʷʥʫʪʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʩʝʡʩʤʦʨʦʟʚʽʜʮʽ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ. 

The paper deals with the modeling of the change in Thomsen anisotropy parameters for different types of media 

symmetry for carbonate reservoir models. A mathematical model is adapted, numerical simulations are performed, and 

the influence of the type of symmetry of the medium, mineral composition, and porosity types on the Thomsen 

anisotropy parameters is analyzed. The obtained results demonstrate a significant influence of the considered 

parameters and can be used in seismic exploration for a more accurate determination of the properties of carbonate 

rocks. 

ɸʥʽʟʦʪʨʦʧʽʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʩʝʡʩʤʦʨʦʟʚʽʜʮʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʧʣʠʚʘʻ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʧʦʰʠʨʝʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʦʧʠʩʫ 

ʩʣʘʙʢʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ (Ů, ŭ, ɔ). ʎʝ, 

ʟʦʢʨʝʤʘ, Ů ï ʚʽʜʥʦʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʥʽʟʦʪʨʦʧʽʾ ʧʦ ʧʦʚʟʜʦʚʞʥʽʡ ʭʚʠʣʽ, ŭ ï ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʝʣʽʧʪʠʯʥʦʩʪʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʭʚʠʣʽ, ɔ - ʝʣʽʧʪʠʯʥʽʩʪʴ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 

ʧʦʧʝʨʝʯʥʦʾ ʭʚʠʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʷʤʢʫ ʚʽʜ ʚʝʨʪʠʢʘʣʽ. ʎʽ ʧʘʨʘʤʝʪʨʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʩʪʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʫʞʥʠʭ ʩʪʘʣʠʭ ʪʘ ʧʦʣʝʛʰʫʶʪʴ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʝʡʩʤʽʯʥʦʾ ʨʦʟʚʽʜʢʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʩʠʤʝʪʨʽʾ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʤʦʜʝʣʝʡ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʨʽʟʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʘ 

ʪʠʧʽʚ ʧʦʨʠʩʪʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʚʥʷʥʥʷ ʊʦʤʩʝʥʘ [Thomsen, 1986; ɹʝʟʨʦʜʥʘ, 

ʍʦʤʝʥʢʦ, 2023]: 

¶ ʜʣʷ ʧʦʧʝʨʝʯʥʦ-ʽʟʦʪʨʦʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

ὠ =   , ὠ  , 

‐  , 

‏ τ ρ ρ , 

‎ Ƞ. 

¶ ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

‐  ; ‐  ; ‐  ; 

‎  ; ‎  ; ‎  ; 

‏  ; 

‏  ; 
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‏  . 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

¶ ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ 

ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ (ʚʢʣʶʯʝʥʥʷ ï 

ʽʣʣʽʪ(1-6%), ʤʘʪʨʠʮʷ - ʢʘʣʴʮʠʪ ʪʘ ʜʦʣʦʤʽʪ), ʪʠʧʫ ʢʦʣʝʢʪʦʨʘ (ʛʨʘʥʫʣʷʨʥʦ-

ʪʨʽʱʠʥʥʦʛʦ (ʬʦʨʤʘʪʠ ʧʫʩʪʦʪ: ʧʨʠ Ŭ=0,9 ʉ(Ŭ)=10%, ʧʨʠ Ŭ=0,005 ʉ(Ŭ)=2%) ʪʘ 

ʛʨʘʥʫʣʷʨʥʦ-ʪʨʽʱʠʥʥʦ-ʢʘʚʝʨʥʦʟʥʦʛʦ (ʬʦʨʤʘʪʠ ʧʫʩʪʦʪ: ʧʨʠ Ŭ=0,9 ʉ(Ŭ)=5%, ʧʨʠ 

Ŭ=0,005 ʉ(Ŭ)=2%, ʧʨʠ Ŭ=2010 ʉ(Ŭ)=5%)). 

¶ ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʚʦʭ ʪʠʧʽʚ ʩʠʤʝʪʨʽʾ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʧʝʨʝʯʥʦ-ʽʟʦʪʨʦʧʥʘ ʪʘ 

ʦʨʪʦʪʨʦʧʥʘ) ʥʘ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʤʦʜʝʣʝʡ.  

¶ ʇʨʦʚʝʜʝʥʦ ʯʠʩʝʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ (ʧʨʠʢʣʘʜ ï ʥʘ ʨʠʩ.1), ʱʦ ʚʢʣʶʯʘʶʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʥʟʦʨʫ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ 

ʢʘʨʙʦʥʘʪʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʽʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʘʥʽʟʦʪʨʦʧʽʾ.  

¶ ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʊʦʤʩʝʥʘ ʚʽʜ 
ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ, ʟʦʢʨʝʤʘ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʠʥʠ, ʪʠʧʫ ʧʦʨʠʩʪʦʩʪʽ 

ʢʦʣʝʢʪʦʨʘ ʪʘ ʪʠʧʫ ʩʠʤʝʪʨʽʾ ʩʝʨʝʜʦʚʠʱʘ. 

 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʊʦʤʩʝʥʘ Ů ʜʣʷ ʤʦʜʝʣʽ 1.1 - ʚʘʧʥʷʢ ʛʨʘʥʫʣʷʨʥʦ-ʪʨʽʱʠʥʠʡ 

ʛʣʠʥʠʩʪʠʡ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʣʣʽʪʫ ʚʽʜ 0 ʜʦ 6%) ʚʦʜʦʥʘʩʠʯʝʥʠʡ: ʘ ï ʧʘʨʘʤʝʪʨʠ ʊʦʤʩʝʥʘ ʜʣʷ ʧʦʧʝʨʝʯʥʦ-ʽʟʦʪʨʦʧʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʙ ï Ůij ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ ʪʘ ʦʮʽʥʢʠ ʾʭʥʽʭ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʽʟ ʨʽʟʥʦʶ ʩʠʤʝʪʨʽʻʶ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʦʟʰʠʨʝʥʥʽ ʤʦʜʝʣʽ ʜʣʷ ʢʘʨʙʦʥʘʪʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʛʣʠʥʠʩʪʦʩʪʽ (ʤʦʥʪʤʦʨʠʣʦʥʽʪ, ʢʘʦʣʽʥʽʪ) ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʾʾ ʚʧʣʠʚʫ 

ʥʘ ʨʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ. 

1. ɹʝʟʨʦʜʥʘ ɯ., ɹʝʟʨʦʜʥʠʡ ɼ., ʂʫʟʴʤʝʥʢʦ ʊ. (2010). ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʛʣʠʥʠʩʪʦʩʪʽ ʥʘ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ɺʽʩʥʠʢ 

ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɻʝʦʣʦʛʽʷ, ʂʠʾʚ, ʚ.51. ʉ. 8-12. 

2. ɹʝʟʨʦʜʥʘ ɯ., ʍʦʤʝʥʢʦ ʈ. (2023). ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʇʦʩʽʙʥʠʢ ʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 103 çʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶè. 

[https://geophys.knu.ua/education/library/96/matematichne-modelyuvannya-geofizichnikh-

parametriv]. 

3. Thomsen L. (1986). Weak elastic anisotropy": Geop 1954-1966. 
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɹʝʟʨʦʜʥʠʡ ɼ.ɸ.. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ). 

Voitenko D. çMODELING OF CHANGES IN THOMSEN ANISOTROPY 

PARAMETERS FOR DIFFERENT TYPES OF SYMMETRY OF CARBONATE 

RESERVOIR MODELSè 
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ʈɽɿʋʃʔʊɸʊʀ ɽʃɽʂʊʈʆʄɽʊʈʀʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ʅɸ ɼɯʃʗʅʎɯ ʅʀɾʅɯʍ 

ʇɽʏɽʈ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɿɸʇʆɺɯɼʅʀʂɸ ʂʀɭɺʆ-ʇɽʏɽʈʉʔʂɸ ʃɸɺʈɸ 

ʉʘʤʦʡʣʝʥʢʦ ɭ.ɼ., ʩʪʫʜʝʥʪ 

ɹʝʟʨʦʜʥʠʡ ɼ.ɸ., ʢ.ʛʝʦʣ..ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʽʣʷʥʮʽ ʅʠʞʥʽʭ ʇʝʯʝʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʧʦʚʽʜʥʠʢʘ çʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʘ ʃʘʚʨʘè. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʽʜʟʝʤʥʠʭ ʧʦʨʦʞʥʠʥ, 

ʚʠʷʚʣʝʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʚʦʣʦʛʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʤʦʞʣʠʚʠʭ ʛʝʦʪʝʭʥʽʯʥʠʭ ʟʘʛʨʦʟ. ɺʠʷʚʣʝʥʦ ʟʦʥʠ ʘʥʦʤʘʣʴʥʦ 

ʟʥʠʞʝʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʷʢʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʫʩʪʦʪ ʘʙʦ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ. 

The paper presents the results of electrometric studies conducted in the Lower Caves area of the National Reserve 

"Kyiv-Pechersk Lavra." The study aimed to assess the condition of underground cavities, identify zones of increased 

moisture accumulation, and detect potential geotechnical hazards. Zones of abnormally low electrical resistivity were 

identified, which may indicate the presence of voids or high moisture content, posing a potential threat to the 

preservation of historical structures. 

ɽʣʝʢʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʪʦʜʽʚ ʛʝʦʬʽʟʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʧʽʜʟʝʤʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʦʙôʻʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ 

ʙʫʜʦʚʫ ʪʝʨʠʪʦʨʽʾ, ʚʠʷʚʠʪʠ ʘʥʦʤʘʣʽʾ ʫ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ˇʨʫʥʪʽʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ 

ʤʦʞʣʠʚʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɺʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʽ 

ʧʦʨʽʜ, ʪʘʢʠʭ ʷʢ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʦʧʽʨ ʪʘ ʧʦʣʷʨʠʟʦʚʘʥʽʩʪʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʽʜʟʝʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʤʧʣʝʢʩʥʽ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʘ, 

ʤʝʪʦʜʠ ʧʨʠʨʦʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʝʣʝʢʪʨʦʪʦʤʦʛʨʘʬʽʷ ʪʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʭ ʤʝʪʦʜʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʜʝʪʘʣʽʟʘʮʽʾ 

ʟʦʙʨʘʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ [2]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʦʾ ʣʘʚʨʠ, ʟʦʢʨʝʤʘ ʥʘ ʜʽʣʷʥʮʽ ʅʠʞʥʽʭ ʇʝʯʝʨ, ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʽ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʽʜʟʝʤʥʠʭ ʧʦʨʦʞʥʠʥ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʚʦʣʦʛʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʤʦʞʣʠʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɼʘʥʘ 

ʪʝʨʠʪʦʨʽʷ ʻ ʽʩʪʦʨʠʯʥʦ ʟʥʘʯʫʱʦʶ ʪʘ ʩʢʣʘʜʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʘʜʞʝ ʚ ʾʾ 

ʤʝʞʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʧʝʯʝʨʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʟʝʤʥʽ ʭʦʜʠ, ʱʦ ʤʦʛʣʠ ʟʘʟʥʘʪʠ ʟʤʽʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ[3]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʯʘʩʥʠʡ ʛʝʦʬʽʟʠʯʥʠʡ ʧʨʠʣʘʜ ABEM 

Terrameter LS 2, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʝʣʝʢʪʨʦʪʦʤʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʶ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. ʎʝʡ ʧʨʠʣʘʜ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟʙʦʨʫ ʜʘʥʠʭ, ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʠʢ. ɿʘʚʜʷʢʠ 

ABEM Terrameter LS 2 ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴʥʽ ʤʦʜʝʣʽ ʧʽʜʧʦʚʝʨʭʥʝʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʠ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʱʦ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʪʘ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ. ɹʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʦʥʠ ʘʥʦʤʘʣʴʥʦ ʟʥʠʞʝʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʫ ʚʦʣʦʛʽʩʪʴ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʧʦʨʦʞʥʠʥ. ɼʦʜʘʪʢʦʚʦ, ʚʠʷʚʣʝʥʽ 

ʢʦʥʪʨʘʩʪʥʽ ʘʥʦʤʘʣʽʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʛʝʦʪʝʭʥʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʩʽʜʘʥʥʷ ʘʙʦ ʫʪʚʦʨʝʥʥʷ ʧʫʩʪʦʪ. ʎʝ ʻ ʚʘʞʣʠʚʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʝʪʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʤ 

ʨʫʡʥʫʚʘʥʥʷʤ. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 1 ʪʘ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʚʝʨʩʽʡʥʽ ʤʦʜʝʣʽ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ ʜʣʷ ʜʽʣʷʥʢʠ ʅʠʞʥʽʭ 

ʇʝʯʝʨ ʟʘʧʦʚʽʜʥʠʢʘ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʦʾ ʣʘʚʨʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʦʟʨʘʭʦʚʘʥʽ ʨʝʟʠʩʪʠʚʽʩʪʥʽ 

ʤʦʜʝʣʽ ʧʽʜʧʦʚʝʨʭʥʝʚʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʦʙʦʭ ʤʦʜʝʣʷʭ ʨʽʚʥʽ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ 

ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʋ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʜʦʤʽʥʫʶʪʴ 

ʥʠʟʴʢʦʦʤʥʽ ʦʙʣʘʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʦʣʦʛʠʤ ˇʨʫʥʪʘʤ, ʢʫʣʴʪʫʨʥʦʤʫ ʰʘʨʫ ʘʙʦ ʧʫʭʢʠʤ 

ʦʩʘʜʦʚʠʤ ʧʦʨʦʜʘʤ. ʋ ʥʠʞʥʽʭ ʰʘʨʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʝ ʥʘʷʚʥʽʩʪʶ ʱʽʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʨʽʜ, ʪʘʢʠʭ ʷʢ ʚʘʧʥʷʢʠ ʘʙʦ ʧʽʩʢʦʚʠʢʠ, 

ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʶ ʧʨʠʩʫʪʥʽʩʪʶ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʰʪʫʯʥʠʭ ʧʽʜʟʝʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 
ʈʠʩʫʥʦʢ 1. ɼʠʧʦʣʴ ʽʥʚʝʨʩʽʡʥʘ ʤʦʜʝʣʴ 

 
ʈʠʩʫʥʦʢ 2. ɯʥʚʝʨʩʽʡʥʘ ʤʦʜʝʣʴ (ʐʣʶʤʙʝʨʞʝ) 

ɯʥʚʝʨʩʽʡʥʘ ʤʦʜʝʣʴ (ʐʣʶʤʙʝʨʞʝ) ʤʘʻ ʤʝʥʰʫ ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ 

ʪʦʯʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʘʣʴʥʠʤ ʜʘʥʠʤ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ. ɺʦʥʘ ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʟʛʣʘʜʞʝʥʽ 

ʤʝʞʽ ʛʝʦʣʦʛʽʯʥʠʭ ʰʘʨʽʚ ʽ ʧʦʩʪʫʧʦʚʽ ʧʝʨʝʭʦʜʠ ʤʽʞ ʟʦʥʘʤʠ ʟ ʨʽʟʥʦʶ ʨʝʟʠʩʪʠʚʥʽʩʪʶ. ɼʠʧʦʣʴʥʘ 

ʽʥʚʝʨʩʽʡʥʘ ʤʦʜʝʣʴ, ʥʘʚʧʘʢʠ, ʤʘʻ ʚʠʱʫ ʧʦʭʠʙʢʫ ʽ ʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʦʥ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʦ ʚʠʱʦʶ ʯʫʪʣʠʚʽʩʪʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʦ ʣʦʢʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ ʽ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʚʠʚʯʝʥʥʽ 

ʛʝʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʦʾ ʣʘʚʨʠ. ɺʠʷʚʣʝʥʽ 

ʘʥʦʤʘʣʴʥʽ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʛʝʦʪʝʭʥʽʯʥʽ ʟʘʛʨʦʟʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʞʣʠʚʦʛʦ ʫʢʨʽʧʣʝʥʥʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢʦʛʦ ʷʢ ABEM Terrameter LS 2, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʽʩʪʦʨʠʯʥʠʭ ʧʘʤôʷʪʦʢ ʪʘ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ 

ʟʙʝʨʝʞʝʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʪʴ 

ʙʽʣʴʰ ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʟʙʝʨʝʛʪʠ ʫʥʽʢʘʣʴʥʠʡ ʦʙôʻʢʪ ʩʚʽʪʦʚʦʾ ʢʫʣʴʪʫʨʥʦʾ 
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ɺʇʃʀɺ ʌɯɿʀʂʆ-ʍɯʄɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ˆʈʋʅʊʋ ʅɸ ʊʆʏʅɯʉʊʔ 

ɺʀʗɺʃɽʅʅʗ ɺʀɹʋʍʆʅɽɹɽɿʇɽʏʅʀʍ ʇʈɽɼʄɽʊɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ɻɽʆʈɸɼɸʈʅʆɰ ɿʁʆʄʂʀ  

ʊʘʣʘʪʠʥʥʠʢ ɽ.ɸ. ʩʪʫʜʝʥʪ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ˇʨʫʥʪʽʚ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʤʝʪʦʜʦʤ ʛʝʦʨʘʜʘʨʥʦʾ 

ʟʡʦʤʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʚʦʣʦʛʫ, ʪʦʜʽ ʷʢ ʧʽʱʘʥʽ ʩʧʨʠʷʶʪʴ 

ʢʨʘʱʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

The impact of soil properties on GPR detection of explosive objects was studied. Clay reduces accuracy due to 

moisture, while sandy soils improve identification. 

ʇʽʩʣʷ ʽʥʪʝʥʩʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʘʟʥʘʣʠ ʦʙʩʪʨʽʣʽʚ, ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʪʝʭʥʦʛʝʥʥʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʦʜʥʽʻʶ ʟ ʥʘʡʢʨʠʪʠʯʥʽʰʠʭ ʷʢʠʭ ʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʝʣʠʢʠʭ ʧʣʦʱ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ/ʦʙôʻʢʪʘʤʠ. ʎʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ 

ʩʴʦʛʦʜʥʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʽʩʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʽʥʫʚʘʥʥʷ, ʟʜʘʪʥʠʭ ʧʦʢʨʠʚʘʪʠ ʚʝʣʠʢʽ 

ʪʝʨʠʪʦʨʽʾ ʤʽʥʘʤʠ ʟʘ ʣʽʯʝʥʽ ʛʦʜʠʥʠ, ʘ ʪʘʢʦʞ ʨʝʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘʣʧʦʚʦʛʦ ʚʦʛʥʶ, ʜʝ 

ʥʝʨʦʟʽʨʚʘʥʽ ʙʦʻʧʨʠʧʘʩʠ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʨʷʤʫ ʟʘʛʨʦʟʫ ʜʣʷ ʚʩʴʦʛʦ ʞʠʚʦʛʦ. ʈʘʟʦʤ ʟ ʮʠʤ 

ʟʥʘʯʥʘ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʦʟʤʘʾʪʪʷ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʽʭ ʫʤʦʚ: ʚʽʜ 

ʙʦʣʦʪʠʩʪʠʭ ʤʽʩʮʝʚʦʩʪʝʡ ʇʦʣʽʩʩʷ ʜʦ ʆʣʝʰʢʽʚʩʴʢʠʭ ʧʽʩʢʽʚ, ʪʦʤʫ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʠʪʠ 

ʚʧʣʠʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ˇʨʫʥʪʽʚ. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʻ ʛʝʦʨʘʜʘʨ, ʚʽʥ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ, ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʽʜʧʦʚʝʨʭʥʝʚʽ ʘʥʦʤʘʣʽʾ ʙʝʟ ʧʨʷʤʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʧʦʚʝʨʭʥʝʶ. ʇʨʠʩʪʨʽʡ ʧʝʨʝʜʘʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ ʥʘ ʯʘʩʪʦʪʘʭ ʚʽʜ 50 ʜʦ 1000 

ʄɻʮ, ʷʢʽ ʚʽʜʙʠʚʘʶʪʴʩʷ ʚʽʜ ʦʙ'ʻʢʪʽʚ ʟ ʨʽʟʥʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʦʙ'ʻʢʪʽʚ. ɻʝʦʨʘʜʘʨʥʘ ʟʡʦʤʢʘ ʧʨʘʮʶʻ ʰʣʷʭʦʤ 

ʧʝʨʝʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʚ ʧʦʚʝʨʭʥʶ ʽ ʘʥʘʣʽʟʫ ʚʽʜʙʠʪʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜ 

ʧʽʜʧʦʚʝʨʭʥʝʚʠʭ ʦʙ'ʻʢʪʽʚ. ʂʣʶʯʦʚʠʡ ʧʨʠʥʮʠʧ ʛʝʦʨʘʜʘʨʥʦʾ ʟʡʦʤʢʠ ʧʦʣʷʛʘʻ ʫ ʚʘʨʽʘʮʽʾ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʩʠʣʫ 

ʚʽʜʙʠʪʪʷ ʭʚʠʣʴ. ʂʦʣʠ ʮʽ ʭʚʠʣʽ ʟʫʩʪʨʽʯʘʶʪʴ ʦʙ'ʻʢʪ ʽʟ ʟʥʘʯʥʦ ʚʽʜʤʽʥʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ, ʯʘʩʪʠʥʘ 

ʝʥʝʨʛʽʾ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘʟʘʜ ʜʦ ʧʨʠʡʤʘʯʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘʭʦʚʘʥʽ ʦʙ'ʻʢʪʠ, ʪʘʢʽ ʷʢ 

ʤʽʥʠ ʪʘ ʥʝʨʦʟʽʨʚʘʥʽ ʙʦʻʧʨʠʧʘʩʠ (ɺʅʇ). 

ʎʝʡ ʤʝʪʦʜ ʥʘʜʘʻ ʩʘʧʝʨʘʤ ʪʦʯʥʽ ʜʘʥʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʦʚʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʪʨʘʜʠʮʽʡʥʠʡ ʧʨʦʮʝʩ ʨʦʟʤʽʥʫʚʘʥʥʷ, ʧʨʦʪʝ ʦʩʦʙʣʠʚʦʩʪʽ 

ʮʴʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʷʢʱʦ ʧʽʜʧʦʚʝʨʭʥʝʚʠʡ ʰʫʢʘʥʠʡ ʦʙôʻʢʪ 

ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʚʦʣʦʛʦʤʫ, ʙʦʣʦʪʠʩʪʦʤʫ ˇʨʫʥʪʽ, ʪʦ ʘʥʦʤʘʣʽʷ, ʷʢʫ ʩʪʚʦʨʶʻ ʮʝʡ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʡ ʦʙôʻʢʪ ʙʫʜʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʘʥʦʤʘʣʽʻʶ, ʷʢʫ ʩʪʚʦʨʶʻ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʦʤʫ 

ʚʠʷʚʠʪʠ ʧʦʪʽʤ ʧʨʠ ʦʙʨʦʙʮʽ ʪʘʢʽ ʦʙôʻʢʪʠ ʙʫʜʝ ʩʢʣʘʜʥʦ (Annan, 2003; Conyers, 2017; Goodman 

and Piro, 2013). 

ɿʘʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʥʘ ʪʦʯʥʽʩʪʴ ʟʡʦʤʢʠ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʘʤʘ ʛʝʦʨʘʜʘʨʥʘ ʟʡʦʤʢʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʦʤʫ ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʧʦʣʽʛʦʥʽ 

ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ˇʨʫʥʪʫ (ʧʽʱʘʥʠʡ, ʩʫʛʣʠʥʢʠ, ʯʦʨʥʦʟʝʤʠ) ʪʘ ʛʣʠʥʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʩʪʨʦʾʚ VIY-2-300 ʪʘ VIY-3. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʚʠʷʚʣʝʥʥʷ ɺʅʇ ʙʫʣʠ 

ʟʘʢʦʧʘʥʽ ʪʘ ʨʦʟʤʽʱʝʥʽ ʨʽʟʥʽ ʚʠʜʠ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʧʨʦʪʠʪʘʥʢʦʚʽ ʪʘ 

ʧʨʦʪʠʧʽʭʦʪʥʽ ʤʽʥʠ, ʪʘʢʽ ʷʢ ʊʄ-62, ʆɿʄ-72, ʘ ʪʘʢʦʞ 152-ʤʤ ʘʨʪʠʣʝʨʽʡʩʴʢʽ ʩʥʘʨʷʜʠ). 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʤʫ ʧʦʣʽʛʦʥʽ (20ʭ10 ʤ) ʜʦʟʚʦʣʷʻ ʟ ʚʠʱʦʶ ʪʦʯʥʽʩʪʶ 

ʚʠʷʚʠʪʠ ʚʧʣʠʚ ˇʨʫʥʪʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʷʢʽʩʪʴ ʛʝʦʨʘʜʘʨʥʦʾ ʟʡʦʤʢʠ. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʏʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʡʜʝʥʠʭ ʧʨʦʬʽʣʽʚ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ 3D-ʤʦʜʝʣʴ ʚʠʷʚʣʝʥʠʭ 

ʘʥʦʤʘʣʽʡ ʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʽ Synchro/Planner. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʦ ʪʦʯʥʽʩʪʴ ʪʘ ʯʽʪʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʘʥʦʤʘʣʽʡ ʦʙ'ʻʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʠʡʤʘʪʠ 

ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʘʥʦʤʘʣʽʡ. ɼʦʜʘʪʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʛʝʦʨʘʜʘʨʫ.  

ʆʪʞʝ, ʘʥʘʣʽʟ ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʱʘʥʽ ˇʨʫʥʪʠ ʪʘ ʯʦʨʥʦʟʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ, ʪʦʜʽ ʷʢ ʛʣʠʥʠʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʘʙʩʦʨʙʮʽʶ ʥʘʚʢʦʣʠʰʥʴʦʾ ʚʦʣʦʛʠ, ʱʦ ʩʧʨʠʯʠʥʶʻ ʩʧʦʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʫ. ʎʝ 

ʚʠʜʥʦ ʥʘ ʨʠʩ. 1, ʜʝ ʦʙôʻʢʪʠ, ʷʢʽ ʟʘʢʦʧʘʥʽ ʚ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʘʙʦ ʯʦʨʥʦʟʝʤʘʭ ʧʦʢʘʟʫʶʪʴ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ï ʘʥʦʤʘʣʽʾ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʟʘ ʤʝʞʽ ʟʘʢʦʧʘʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʢʘʞʝ 

ʧʨʦ ʪʝ, ʱʦ ʛʝʦʨʘʜʘʨ çʟʥʘʡʰʦʚè ʣʠʰʝ ʮʽ ʦʙôʻʢʪʠ, ʘ ʥʝ ʩʧʦʪʚʦʨʠʚ ʾʭ ʨʘʟʦʤ ʟ ʚʦʣʦʛʠʤʠ ˇʨʫʥʪʘʤʠ 

(ʛʣʠʥʠ, ʩʫʛʣʠʥʢʠ). ʅʘʧʨʠʢʣʘʜ, ʯʠʤʘʣʦ ʬʦʥʦʚʠʭ ʘʥʦʤʘʣʽʡ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʦʙʣʠʟʫ ʰʫʢʘʥʠʭ 

ʦʙôʻʢʪʽʚ ʯʝʨʝʟ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʽʚ. ʇʨʦʪʝ, ʮʽ ʩʘʤʽ ʦʙôʻʢʪʠ ʩʪʚʦʨʶʶʪʴ ʟʘʟʚʠʯʘʡ ʘʥʦʤʘʣʽʾ 

ʦʢʨʫʛʣʦʾ ʘʙʦ ʪʨʦʭʠ ʚʠʪʷʛʥʫʪʦʾ ʬʦʨʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʪʘʢʠʤʠ ʧʘʪʝʨʥʘʤʠ ʘʥʦʤʘʣʽʡ ʡ 

ʚʠʟʥʘʯʘʪʠ ʮʽ ɺʅʇ ʥʘʚʽʪʴ ʫ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ʇʦʧʨʠ ʪʝ, ʱʦ ʧʨʦʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʢʘʨʪʘ 

ʤʽʩʪʠʪʴ ʯʠʤʘʣʦ ʰʫʤʫ, ʷʢʽ ʚʠʥʠʢʣʠ ʟʘ ʨʘʭʫʥʦʢ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ï 

ʪʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʚʦʣʽ ʚʠʩʦʢʘ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʘʥʦʤʘʣʽʾ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʩʥʘʨʷʜʘʤʠ ʫ 3D-ʤʦʜʝʣʴ ʧʦʣʽʛʦʥʫ ʨʦʟʤʽʨʦʤ 20ʭ10 ʤ ʟ 

ʤʘʨʢʝʨʘʤʠ ʫ ʚʠʛʣʷʜʽ ʪʨʠʢʫʪʥʠʢʽʚ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʥʠ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʦʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʘʥʦʤʘʣʽʾ ʙʝʟ ʤʘʨʢʝʨʽʚ ʪʘ ʧʨʦʬʽʣʴʥʦʾ ʩʽʪʢʠ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʦʮʽʥʢʠ 

ʆʪʞʝ, ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦʾ ʛʝʦʨʘʜʘʨʥʦʾ ʟʡʦʤʢʠ ʥʘ ʧʦʣʽʛʦʥʽ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʦʧʨʠ ʩʠʣʴʥʠʡ 

ʚʧʣʠʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʽʚ ï ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʦʨʘʜʘʨʥʦʾ 

ʟʡʦʤʢʠ ʫ ʚʠʷʚʣʝʥʥʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

85% ʚʠʧʘʜʢʽʚ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʦʙ'ʻʢʪʠ ʫʩʧʽʰʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠʩʷ ʟʘ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʘʥʦʤʘʣʽʷʤʠ (ʧʘʪʝʨʥʘʤʠ) ʥʘ ʨʘʜʘʨʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ. ʉʝʨʝʜʥʷ ʛʣʠʙʠʥʘ ʟʘʢʣʘʜʝʥʥʷ ʩʥʘʨʷʜʽʚ ʪʘ 

ʤʽʥ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 10-80 ʩʤ. 

ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʪʘ ʯʦʨʥʦʟʝʤʘʭ, ʪʦʜʽ ʷʢ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʘʩʷ ʫ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ(ʩʫʛʣʠʥʢʠ, ʩʘʤʽ ʛʣʠʥʠ) ʯʝʨʝʟ ʚʠʩʦʢʝ 

ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʫ, ʷʢʝ ʦʙʫʤʦʚʣʝʥʝ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʽʚ (ʘʙʩʦʨʙʮʽʷ 

ʚʦʣʦʛʠ). ɺʠʢʦʨʠʩʪʘʥʥʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, 

ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʪʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʘʥʦʤʘʣʽʾ ʫ ʟʛʝʥʝʨʦʚʘʥʽʡ ʤʦʜʝʣʽ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʽʣʽʚ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʽʥʥʠʭ ʧʦʣʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦ ʱʝ ʙʽʣʴʰʝ ʩʢʦʨʦʪʠʪʴ ʯʘʩ ʪʘ 

ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ ʡ ˇʨʫʥʪʽʚ, ʜʝ ʮʽ ʤʽʥʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʻʜʥʘʥʥʷ ʛʝʦʨʘʜʘʨʥʦʾ ʟʡʦʤʢʠ ʟ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʤʠ ʦʙʩʪʝʞʝʥʥʷʤʠ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʷʢ ʤʝʪʘʣʝʚʽ, ʪʘʢ ʽ ʥʝʤʝʪʘʣʝʚʽ ʚʠʙʫʭʦʚʽ ʧʨʠʩʪʨʦʾ, ʧʽʜʚʠʱʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʚʠʷʚʣʝʥʥʷ ʜʦ 92%, ʙʦ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʝʦʨʘʜʘʨʥʦʾ, ʧʨʦʪʝ ʥʝ ʟʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʥʝʤʝʪʘʣʝʚʽ ɺʅʇ. 
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʆʥʠʱʫʢ ɺʽʢʪʦʨ ɯʚʘʥʦʚʠʯ, ʢʘʥʜʠʜʘʪ 

ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʝʦʬʽʟʠʢʠ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ON THE ACCURACY OF DETECTION OF EXPLOSIVE OBJECTS BY MEANS OF GPR 

SURVEY 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 
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ɻɽʆʃʆɻɯʗ ʈʆɼʆɺʀʑ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ ʊɸ ɽʂʆʅʆʄɯʏʅɸ ɻɽʆʃʆɻɯʗ 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀɼʆɹʋɺɸʅʅʗ ɿʆʃʆʊɸ ɺ ʋʂʈɸɰʅɯ ʅɸ ʇʈʀʂʃɸɼɯ 

ʂʃʀʅʎɯɺʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ 

ɹʫʯʠʥʩʴʢʘ ɺ.ʆ, ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ, ʛʨʫʧʠ ʝʢʦʥʦʤʽʯʥʘ ʛʝʦʣʦʛʽʷ 

 ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʦʣʦʪʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʨʠʢʣʘʜʽ ʂʣʠʥʮʽʚʩʴʢʦʛʦ 

ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʦʜʦʚʠʱʘ. ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʧʠʪ ʽ 

ʩʪʨʫʢʪʫʨʫ ʩʧʦʞʠʚʘʥʥʷ ʦʙʨʘʥʦʛʦ ʙʣʘʛʦʨʦʜʥʦʛʦ ʤʝʪʘʣʫ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʆʮʽʥʝʥʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 

ʟʦʣʦʪʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʷʢ ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʪʘʢ ʽ ʋʢʨʘʾʥʠ ʟʦʢʨʝʤʘ. 

The article shows the prospects for the development of the gold mining industry in Ukraine on the example of the 

Klyntsivske gold deposit. A brief description of the object under research is provided, the demand and consumption 

structure of the selected precious metal in the world market are analyzed. The current state of the gold mining industry 

and its impact on the economies of both individual countries and Ukraine in particular are assessed. 

ɿʦʣʦʪʦ ʻ ʜʦʚʦʣʽ ʟʘʪʨʝʙʫʚʘʥʠʤ ʤʝʪʘʣʦʤ ʜʣʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʩʬʝʨ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ World Gold Council (ʦʨʛʘʥʽʟʘʮʽʷ, ʷʢʘ ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʫ 1987 ʨʦʮʽ, ʤʘʻ 

ʯʣʝʥʩʪʚʦ ʟ 32  ʢʦʤʧʘʥʽʷʤʠ ʩʚʽʪʫ, ʱʦ ʻ ʣʽʜʝʨʘʤʠ ʫ ʟʦʣʦʪʦʚʠʜʦʙʫʚʘʥʥʽ [8]) ʧʦʧʠʪ ʥʘ ʟʦʣʦʪʦ ʟʘ 

2024 ʨʽʢ ʩʢʣʘʚ ʙʣʠʟʴʢʦ 5 ʪʠʩʷʯ ʪʦʥʥ. ɿʘ ʮʝʡ ʩʘʤʠʡ ʧʝʨʽʦʜ ʮʽʥʘ ʥʘ ʟʦʣʦʪʦ ʜʦʩʷʛʣʘ 40 

ʨʝʢʦʨʜʥʠʭ ʤʘʢʩʠʤʫʤʽʚ. 

ʇʨʦʚʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʦʣʦʪʘ, ʟʘ 2024 ʨʽʢ, ʣʠʰʘʻʪʴʩʷ ʶʚʝʣʽʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

(2 003,5 ʪʦʥʥ), ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʝʢʪʦʨ, ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʽʢʫ, ʩʪʦʤʘʪʦʣʦʛʽʶ ʪʘ ʽʥʰʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ (326,1 ʪʦʥʥ), ʽʥʚʝʩʪʫʚʘʥʥʷ (1 179,5 ʪʦʥʥ), ʎʝʥʪʨʘʣʴʥʽ ʙʘʥʢʠ ʪʘ ʽʥʰʽ ʽʥʩʪʠʪʫʮʽʾ 

(1 044,6 ʪʦʥʥ) [9]. 

 

 
ʈʠʩʫʥʦʢ 1. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʣʦʪʘ ʨʽʟʥʠʤʠ ʩʝʢʪʦʨʘʤʠ ʝʢʦʥʦʤʽʢʠ. 

ɿʘʛʘʣʦʤ, ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ, ʚ ʋʢʨʘʾʥʽ ʨʦʟʚʽʜʘʥʦ 10 ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʡ ʟʥʘʡʜʝʥʦ ʧʦʥʘʜ 200 

ʨʫʜʦʧʨʦʷʚʽʚ, ʷʢʽ ʟʘʛʘʣʦʤ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʨʦʚʽʥʮʽʡ: ʂʘʨʧʘʪʩʴʢʦ-

ʂʨʠʤʩʴʢʽʡ, ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʪʘ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʱʠʪʽ [2, ʩ. 3].  



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʟʘ ʜʫʤʢʦʶ ɺ.ɺ. ʉʫʢʘʯʘ ʪʘ ʆ.ɹ. ɹʦʙʨʦʚʘ, ʘʚʪʦʨʽʚ ʩʪʘʪʪʽ 

çʉʦʣʦʥʷʥʩʴʢʝ ʨʫʜʥʝ ʧʦʣʝ ï ʧʨʽʦʨʠʪʝʪʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʩʪʘʨʪʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʟʦʣʦʪʘ 

ʚ ʋʢʨʘʾʥʽè, ʨʦʜʦʚʠʱʘ ʥʘʰʦʾ ʢʨʘʾʥʠ ʜʦʚʛʠʡ ʯʘʩ ʥʝ ʨʦʟʨʦʙʣʷʣʠʩʷ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʽ ʜʝʨʞʘʚʥʽ ʪʘ 

ʧʨʠʚʘʪʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʜʦʚʠʚʯʝʥʥʷ ʪʘ ʜʦʨʦʟʚʽʜʢʠ ʨʦʜʦʚʠʱ [2, c 4]. 

ɸʣʝ, ʫ ʪʦʡ ʞʝ ʯʘʩ, ʚʦʥʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟ ʧʦʟʠʪʠʚʥʦʶ ʮʽʥʦʚʦʶ ʢʦʥôʶʥʢʪʫʨʦʶ ʫ ʩʚʽʪʽ, 

ʟʦʣʦʪʦʥʦʩʥʽ ʨʦʜʦʚʠʱʘ ʋʢʨʘʾʥʠ çʤʦʞʫʪʴ ʩʪʘʪʠ ʚʝʣʴʤʠ ʧʨʠʚʘʙʣʠʚʠʤʠ ʡ ʨʝʥʪʘʙʝʣʴʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ, ʟʦʢʨʝʤʘ, ʟ ʙʦʢʫ ʪʘʢʠʭ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ, ʷʢ Newmont Gold 

corp, Barrick Gold, AngloGold Ashantiè [2, c 4]. 

ʆʜʥʠʤ ʽʟ ʽʩʥʫʶʯʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʣʦʪʦʨʫʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ ʻ ʂʣʠʥʮʽʚʩʴʢʝ 

ʨʦʜʦʚʠʱʝ ʟʦʣʦʪʘ. 

ʂʣʠʥʮʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʟʦʣʦʪʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʥʝʧʦʜʘʣʽʢ ʚʽʜ 

ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ï ʤʽʩʪʘ ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ. ʈʝʛʽʦʥ ʻ ʧʨʦʤʠʩʣʦʚʠʤ ʨʘʡʦʥʦʤ ʎʝʥʪʨʘʣʴʥʦʾ 

ʋʢʨʘʾʥʠ ʟ ʨʦʟʚʠʥʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

ʈʦʜʦʚʠʱʝ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʱʝ ʫ ʯʘʩʠ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ. ɻʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ 

ʧʦʯʘʣʠ ʚʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʟ 1982 ʨʦʢʫ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʚʠʚʯʝʥʥʽ ʜʽʣʷʥʢʠ ʥʘʜʨ ʚʥʝʩʣʠ ʏʝʨʢʘʩʴʢʘ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʘ ʝʢʩʧʝʜʠʮʽʷ (1988-1994 ʨʦʢʠ) ʪʘ ʢʦʤʧʘʥʽʷ çʋʢʨʘʾʥʩʴʢʽ ʧʦʣʽʤʝʪʘʣʠè 

(1991-1994, 2001-2004 ʨʦʢʠ ʚʽʜʧʦʚʽʜʥʦ).  

ɿ 2018 ʨʦʢʫ, ʨʦʜʦʚʠʱʝ ʙʫʣʦ ʧʝʨʝʦʮʽʥʝʥʝ ʢʦʤʧʘʥʽʻʶ çʃʽʨʘ ʄʘʡʥ ʄʽʥʝʨʘʣʟè. ʇʦʧʝʨʝʜʥʷ 

ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ (ɻɽʆ-2) ʚʠʢʦʥʫʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʘʥʽʰʝ, 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ [6]. 

ɿ ʛʝʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʂʣʠʥʮʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ (ɯʥʛʫʣʴʩʴʢʦʛʦ) ʤʝʛʘʙʣʦʢʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ɻʥʝʡʩʠ, ʱʦ ʻ ʚʤʽʱʫʶʯʠʤʠ 

ʧʦʨʦʜʘʤʠ ʎʝʥʪʨʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚʠʜʦʙʫʪʢʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ, ʜʝ ʞʠʣʠ 

ʩʢʣʘʜʝʥʽ ʧʝʛʤʘʪʦʾʜʥʠʤʠ ʛʨʘʥʽʪʘʤʠ. [4, ʩ. 4] ʋ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʦʜʦʚʠʱʝ 

ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʩʭʽʜʥʽʡ ʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʪʘ ʦʢʫʥʪʫʨʶʻʪʴʩʷ 

ʂʣʠʥʮʽʚʩʴʢʦ-ʂʦʥʝʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ. 

ɿʦʣʦʪʦʥʦʩʥʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ ʪʽʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ 

ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 3 ʛʨʫʧʠ ʩʢʣʘʜʥʦʩʪʽ [4, c. 5]. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʨʫʜʠ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʠʣʠ 

ʪʘʢʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢ: ʩʠʣʽʢʘʪʠʟʘʮʽʷ (ʥʘʩʠʯʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʢʨʝʤʥʝʟʝʤʦʤ), 

ʩʫʣʴʬʽʜʠʟʘʮʽʷ (ʫʪʚʦʨʝʥʥʷ ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ), ʘʤʬʽʙʦʣʽʟʘʮʽʷ (ʫʪʚʦʨʝʥʥʷ ʘʤʬʽʙʦʣʽʚ ï ʛʨʫʧʠ 

ʩʠʣʽʢʘʪʥʠʭ ʤʽʥʝʨʘʣʽʚ) ʽ ʪʫʨʤʘʣʽʥʽʟʘʮʽʷ (ʟʘʤʽʱʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʫʨʤʘʣʽʥʦʤ ï ʤʽʥʝʨʘʣ ʢʣʘʩʫ 

ʩʠʣʽʢʘʪʽʚ).  

ɿʛʽʜʥʦ ʟʽ ʟʚʽʪʦʤ, ʦʧʫʙʣʽʢʦʚʘʥʠʤ ʊʆɺ çʃʽʨʘ ʄʘʡʥ ʄʽʥʝʨʘʣʟè, ʷʢʠʡ  ʟʘʪʚʝʨʜʞʝʥʠʡ 

ʧʨʦʪʦʢʦʣʦʤ ɼʂɿ ʋʢʨʘʾʥʠ ˉ 5279-ɼʉʂ ʚʽʜ 30 ʙʝʨʝʟʥʷ 2021 ʨʦʢʫ, ʦʢʨʝʩʣʶʶʪʴʩʷ ʟʘʧʘʩʠ ʪʘ 

ʨʝʩʫʨʩʠ ʟʦʣʦʪʘ ʫ ʢʘʪʝʛʦʨʽʷʭ C1, C2, P1, P2. ɿʘʧʘʩʠ ʢʘʪʝʛʦʨʽʡ C1 ʪʘ ʉ2 ʨʘʟʦʤ ʥʘʣʽʯʫʶʪʴ 7 327 

ʢʛ ʟʦʣʦʪʘ, ʨʝʩʫʨʩʠ ʢʘʪʝʛʦʨʽʡ P1 ʪʘ P2 ï 40 334, 7 ʢʛ [4].  

ʄʘʡʙʫʪʥʽʡ ʚʠʜʦʙʫʪʦʢ ʟʦʣʦʪʘ ʥʘ ʮʴʦʤʫ ʨʦʜʦʚʠʱʽ ʤʦʞʝ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ 

ʟʘʚʜʷʢʠ ʩʧʨʠʷʪʣʠʚʽʡ ʜʠʥʘʤʽʮʽ ʩʚʽʪʦʚʦʾ ʮʽʥʠ ʥʘ ʩʘʤ ʤʝʪʘʣ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʡ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʡʦʛʦ ʚʠʜʦʙʫʪʢʫ. ɸʜʞʝ, ʟʘ ʦʩʪʘʥʥʽ ʯʦʪʠʨʠ ʨʦʢʠ, ʟ 2021 ʧʦ 2025 ʨʽʢ, ʮʽʥʘ ʥʘ ʟʦʣʦʪʦ 

ʟʥʘʯʥʦ ʟʨʦʩʣʘ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ Trading Economics [7]. ʋ 2021 ʨʦʮʽ, ʟʦʣʦʪʦ ʚʘʨʪʫʚʘʣʦ 1826,6 

ʜʦʣʘʨʽʚ ʉʐɸ ʟʘ ʫʥʮʽʶ; ʧʦʯʘʪʦʢ 2025 ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʚʧʘʢʠ ʜʦʚʦʣʽ ʩʫʪʪʻʚʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʮʽʥʠ ï 3084 ʜʦʣʘʨʽʚ ʉʐɸ ʟʘ ʫʥʮʽʶ (ʮʽʥʘ ʟʘ 29.03.2025). 

ʊʘʢʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʛʝʦʧʦʣʽʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʚʽʡʩʴʢʦʚʝ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ ʚ 

ʋʢʨʘʾʥʫ, ʟʘʛʦʩʪʨʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʥʘ ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ), ʛʣʦʙʘʣʴʥʠʤʠ ʢʨʠʟʘʤʠ (COVID-19), 

ʝʢʦʥʦʤʽʯʥʦʶ ʜʝʩʪʘʙʽʣʽʟʘʮʽʻʶ ʫ ʩʚʽʪʽ (ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʬʣʷʮʽʾ). ʇʽʜʩʫʤʦʚʫʶʯʠ ʮʝʡ ʚʧʣʠʚ, 

ʚʠʜʥʦ, ʱʦ ʟʦʣʦʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʝʪʘʣ, ʱʦ ʜʦʜʘʻ çʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʚʘʛè ʢʨʘʾʥʘʤ, ʷʢʽ 

ʤʘʶʪʴ ʟʥʘʯʥʽ ʨʝʟʝʨʚʠ ʥʘ ʩʚʦʻʤʫ ʨʘʭʫʥʢʫ, ʙʽʣʴʰ ʟʘ ʚʩʝ ï ʧʨʠ ʢʨʠʟʦʚʠʭ ʷʚʠʱʘʭ [5, ʩ.59]. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 
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ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʚʽʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʥʘ ʂʣʠʥʮʽʚʩʴʢʦʤʫ 

ʨʦʜʦʚʠʱʽ ʟʦʣʦʪʘ ʪʘ ʜʦʩʣʽʜʠʚʰʠ ʜʦʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʩʪʦʩʦʚʥʦ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʚʠʜʦʙʫʪʦʢ 

ʟʦʣʦʪʘ ʚ ʋʢʨʘʾʥʽ ʻ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɻʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʚʽʜʢʘ ʪʘ ʧʦʜʘʣʴʰʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʮʠʭ ʨʦʜʦʚʠʱ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʧʨʠʷʪʠ 

ʟʘʣʫʯʝʥʥʶ ʽʥʚʝʩʪʦʨʽʚ ʽ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʱʦ, ʫ ʨʝʟʫʣʴʪʘʪʽ, ʩʧʨʠʷʪʠʤʝ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʪʘ ʟʨʦʩʪʘʥʥʶ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 
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2. ɺ.ɺ. ʉʫʢʘʯ, ʆ.ɹ. ɹʦʙʨʦʚ. ʉʦʣʦʥʷʥʩʴʢʝ ʨʫʜʥʝ ʧʦʣʝ ï ʧʨʽʦʨʠʪʝʪʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʩʪʘʨʪʫ 
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ʇɽʈʉʇɽʂʊʀɺʀ ɯ ʐʃʗʍʀ ʉʊɺʆʈɽʅʅʗ ɺ ʋʂʈɸɰʅɯ ɺʃɸʉʅʆɰ ʄɯʅɽʈɸʃʔʅʆ-

ʉʀʈʆɺʀʅʅʆɰ ɹɸɿʀ ʍʈʆʄʆɺʀʍ ʈʋɼ 

ʂʦʡʣʷʢ ɼ.ɸ., ʩʪʫʜʝʥʪ, 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʢʦʨʦʪʢʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʭʨʦʤʦʚʠʭ ʨʫʜ ʚ 

ʋʢʨʘʾʥʽ, ʜʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʨʦʜʦʚʠʱʘ, ʥʘʜʘʻʪʴʩʷ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʭʨʦʤʫ ʪʘ ʧʨʦʧʦʥʫʶʪʴʩʷ ʰʣʷʭʠ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʭʨʦʤʦʚʠʭ ʨʫʜ. 

This paper prospects for the creation of a mineral resource base of chromite ores in Ukraine are briefly examined. 

The current state of the industry in Ukraine is characterized, the main promising deposits are identified, an analysis of 

the global chromium market is provided, and ways to establish a domestic mineral resource base for chromite ores are 

proposed. 

ɺʩʪʫʧ. ʍʨʦʤʦʚʽ ʨʫʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ 

ʤʝʪʘʣʫʨʛʽʶ, ʭʽʤʽʯʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʚʠʨʦʙʥʠʮʪʚʦ ʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʻ ʩʪʨʘʪʝʛʽʯʥʦ 

ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. ʇʦʧʨʠ ʮʝ ʥʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʻ ʘʢʪʠʚʥʝ 

ʚʠʜʦʙʫʚʘʥʥʷ ʭʨʦʤʦʚʠʭ ʨʫʜ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ. ʎʝ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʙʘʟʠ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʦʟʝʤʥʦʛʦ ʽʤʧʦʨʪʫ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ. ɺ ʋʢʨʘʾʥʽ ʧʦʢʣʘʜʠ ʭʨʦʤʽʪʦʚʠʭ ʨʫʜ ʚʠʷʚʣʝʥʦ ʚ 

ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʤʘʩʠʚʘʭ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʥʘ ʉʝʨʝʜʥʴʦʤʫ ʇʦʙʫʞʞʽ. ʍʨʦʤʽʪʦʚʝ 

ʟʨʫʜʝʥʽʥʥʷ ʟʦʩʝʨʝʜʞʝʥʝ ʚ 11 ʢʦʤʧʘʢʪʥʠʭ ʤʘʩʠʚʘʭ ʜʫʥʽʪ-ʛʘʨʮʙʫʨʛʽʪʦʚʦʾ ʬʦʨʤʘʮʽʾ [3]. ʈʫʜʥʽ 

ʪʽʣʘ ʤʘʶʪʴ ʢʨʫʪʝ ʟʘʣʷʛʘʥʥʷ ʪʘ ʩʝʨʝʜʥʶ ʪʦʚʱʠʥʫ 2ï4 ʤ. ɺʤʽʩʪ ʦʢʩʠʜʫ ʭʨʦʤʫ (CrϜOϝ) ʫ 
ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 29 %. ʂʨʽʤ ʭʨʦʤʫ ʫ ʨʫʜʘʭ ʪʘʢʦʞ ʤʽʩʪʷʪʴʩʷ ʜʦʤʽʰʢʠ ʟʦʣʦʪʘ, ʥʽʢʝʣʶ, 

ʢʦʙʘʣʴʪʫ ʪʘ ʧʣʘʪʠʥʦʾʜʽʚ [7]. 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʦʤʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʨʦʷʚʠ ʭʨʦʤʽʪʦʚʠʭ ʨʫʜ, ʘʣʝ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ 

ʚʽʜʩʫʪʥʽʡ.  

ʇʝʨʩʧʝʢʪʠʚʥʽ ʨʦʜʦʚʠʱʘ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʭʨʦʤʦʚʠʭ ʨʫʜ ʻ 

ʂʘʧʽʪʘʥʽʚʩʴʢʝ ʽ ʃʠʧʦʚʝʥʢʽʚʩʴʢʝ ʚ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʂʘʧʽʪʘʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʣʦʢʘʣʽʟʦʚʘʥʝ ʚ ʦʜʥʦʡʤʝʥʥʦʤʫ ʫʣʴʪʨʘʦʩʥʦʚʥʦʤʫ ʤʘʩʠʚʽ, 

ʩʢʣʘʜʝʥʦʤʫ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʜʫʥʽʪʘʤʠ, ʛʘʨʮʙʫʨʛʽʪʘʤʠ, ʧʽʨʦʢʩʝʥʽʪʘʤʠ [3]. ʈʫʜʥʽ ʧʦʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʚ'ʷʪʴʤʘ ʟʙʣʠʞʝʥʠʤʠ ʢʨʫʪʦʧʘʜʘʶʯʠʤʠ ʨʫʜʥʠʤʠ ʪʽʣʘʤʠ ʣʽʥʟʦ- ʪʘ 

ʩʪʦʚʧʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʪʦʚʱʠʥʫ (0,5ï12,0 ʤ). ɺʤʽʩʪ ʪʨʠʦʢʩʠʜʫ 

ʭʨʦʤʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 6 ʜʦ 45 % (ʩʝʨʝʜʥʽʡ ï 29 %). ʋ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ ʭʨʦʤʦʚʠʭ ʨʫʜʥʠʭ 

ʧʦʢʣʘʜʽʚ (ʜʦ ʛʣʠʙʠʥ 100ï300 ʤ) ʥʝʨʽʜʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʣʽʥʽʡʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʩʢʣʘʜʝʥʽ 

ʢʦʥʜʠʮʽʡʥʠʤʠ ʭʨʦʤ-ʥʽʢʝʣʝʚʠʤʠ ʨʫʜʘʤʠ. ʇʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʂʘʧʽʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʦ 

ʛʣʠʙʠʥʠ 600 ʤ ʩʢʣʘʜʘʶʪʴ 6,5ï7,0 ʤʣʥ ʪ ʨʫʜʠ ʽʟ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ Cr2O3 28 % [2].  

ʇʽʜʪʚʝʨʜʞʝʥʽ ʟʘʧʘʩʠ ʭʨʦʤʦʚʠʭ ʨʫʜ ʨʦʜʦʚʠʱʘ ʢʘʪʝʛʦʨʽʾ ʉ1 ʪʘ ʉ2  ʦʮʽʥʶʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 3,5 

ʤʣʥ ʪ, ʟʘʧʘʩʠ Cr2O3 ʩʢʣʘʜʘʶʪʴ 569,5 ʪʠʩ. ʪ [6].  

ʃʠʧʦʚʝʥʢʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ, ʷʢʽ ʧʨʦʩʪʝʞʝʥʽ ʥʘ 40ï80 ʤ 

ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʡ ʥʘ 50ï75 ʤ ʟʘ ʧʘʜʽʥʥʷʤ [3]. ʈʫʜʥʽ ʧʦʢʣʘʜʠ ʥʘʟʚʘʥʠʭ ʨʦʜʦʚʠʱ ʤʘʶʪʴ ʢʨʫʪʝ 

ʧʘʜʽʥʥʷ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ï 70ï80Á. ɿʘ ʢʽʣʴʢʽʩʪʶ ʭʨʦʤʰʧʽʥʝʣʽʜʽʚ ʽ ʚʤʽʩʪʦʤ ʉr2ʆ3 ʭʨʦʤʽʪʦʚʽ 

ʨʫʜʠ ʉʝʨʝʜʥʴʦʛʦ ʇʦʙʫʞʞʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʫʮʽʣʴʥʽ, ʛʫʩʪʦʚʢʨʘʧʣʝʥʽ ʡ ʨʽʜʢʦʚʢʨʘʧʣʝʥʽ. ɺʤʽʩʪ 

ʪʨʠʦʢʩʠʜʫ ʭʨʦʤʫ ʚ ʥʠʭ ʩʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʥʦ 35 % ʽ ʙʽʣʴʰʝ, 15ï35 % ʪʘ 6ï15 %. ʅʘʡʙʽʣʴʰʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʛʫʩʪʦʚʢʨʘʧʣʝʥʽ ʨʫʜʠ. ɻʦʣʦʚʥʠʤʠ ʨʫʜʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʻ ʭʨʦʤʰʧʽʥʝʣʽʜʠ. 
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ɼʝʨʞʘʚʥʠʤ ʙʘʣʘʥʩʦʤ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘʧʘʩʠ Cr2O3 ʥʘ ʃʠʧʦʚʝʥʢʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ 

ʦʙʣʽʢʦʚʘʥʽ ʫ ʨʦʟʤʽʨʽ 679,9 ʪʠʩ. ʪ [3].  

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʭʨʦʤʫ. ʉʚʽʪʦʚʽ ʟʘʧʘʩʠ ʭʨʦʤʫ ʩʪʘʥʦʚʣʷʪʴ 570 ʤʣʥ ʪ, ʥʘʡʙʽʣʴʰʠʤʠ 

ʟʘʧʘʩʘʤʠ ʚʦʣʦʜʽʶʪʴ ʇɸʈ, ʂʘʟʘʭʩʪʘʥ ʪʘ ɯʥʜʽʷ (ʚ ʩʫʤʽ 93 % ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ); ʩʚʽʪʦʚʠʡ 

ʚʠʜʦʙʫʪʦʢ ʭʨʦʤʫ ʧʦʚʽʣʴʥʦ ʟʨʦʩʪʘʻ ʟ 13 ʤʣʥ ʪ ʫ 2015 ʨ. ʜʦ 16 ʤʣʥ ʪ  

ʫ 2019 ʨ., ʥʘʡʙʽʣʴʰʠʡ ʚʠʜʦʙʫʪʦʢ ʟʜʽʡʩʥʶʶʪʴ ʇɸʈ, ʂʘʟʘʭʩʪʘʥ, ɯʥʜʽʷ ʽ ʊʫʨʝʯʯʠʥʘ (ʚ ʩʫʤʽ 

82,9 % ʩʚʽʪʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ), ʘ ʪʘʢʦʞ ɿʽʤʙʘʙʚʝ, ʌʽʥʣʷʥʜʽʷ, ɸʣʙʘʥʽʷ ʪʘ ʽʥʰʽ ʢʨʘʾʥʠ [2].  

ʊʘʙʣʠʮʷ 1. ʉʚʽʪʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʽ ʟʘʧʘʩʠ ʭʨʦʤʫ [2] 

ʂʨʘʾʥʘ ɺʠʜʦʙʫʪʦʢ Cr2O3, ʪʠʩ. ʪ ɿʘʧʘʩʠ, 

ʤʣʥ ʪ 2015 2016 2017 2018 2019 

ʇɸʈ 6 660,5 6 254,6 7 073,4 7 524,7 7 384,0 200 

ʂʘʟʘʭʩʪʘʥ 1 992,4 1 989,5 2 193,5 2 378,2 2 458,8 230 

ɯʥʜʽʷ 1 335,6 1 728,3 1 609,0 1 864,1 1 819,2 100 

ʊʫʨʝʯʯʠʥʘ 1 464,3 1 070,0 1 384,7 1 146,6 1 528,7 26 

ɿʽʤʙʘʙʚʝ 93,8 128,2 310,0 402,6 720,3 ʥ/ʟʚ 

ʌʽʥʣʷʥʜʽʷ 457,1 469,1 411,1 466,8 502,1 13 

ɸʣʙʘʥʽʷ 284,1 317,5 351,5 497,1 488,7 ʥ/ʟʚ 

ʆʤʘʥ 179,7 232,8 181,1 353,6 243,1 ʥ/ʟʚ 

ʈʦʩʽʷ 226,4 186,0 195,2 202,8 237,6 ʥ/ʟʚ 

ɹʨʘʟʠʣʽʷ 204,3 166,3 212,5 219,7 199,3 ʥ/ʟʚ 

ɯʨʘʥ 142,8 162,1 92,9 113,4 104,4 ʥ/ʟʚ 

ɯʥʰʽ ʢʨʘʾʥʠ 205,3 142,3 230,6 217,2 228,1  

ɺʩʴʦʛʦ 13 246,3 12 846,7 14 245,5 15 386,8 15 914,3 570 

 

ʆʩʥʦʚʥʠʤʠ ʢʨʘʾʥʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʧʦʟʠʮʽʶ ʧʨʦʜʘʞʫ ʭʨʦʤʦʚʠʭ ʨʫʜ ʚʠʩʪʫʧʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʢʨʘʾʥʠ: ʇɸʈ ï 51,8 %; ʂʘʟʘʭʩʪʘʥ ï 12,9 %; ɯʥʜʽʷ ï 11,5 %; ʊʫʨʝʯʯʠʥʘ ï 8,3 %; 

ɿʽʤʙʘʙʚʝ ï 4,3 % [4]. ɺʠʱʝ ʟʛʘʜʘʥʽ ʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʣʠʟʴʢʦ 89% ʩʚʽʪʦʚʦʛʦ ʝʢʩʧʦʨʪʫ 

ʭʨʦʤʦʚʠʭ ʨʫʜ, ʱʝ 9 % ʩʚʽʪʦʚʦʛʦ ʝʢʩʧʦʨʪʫ ʭʨʦʤʦʚʠʭ ʨʫʜ ʟʘʙʝʟʧʝʯʫʶʪʴ ʌʽʥʣʷʥʜʽʷ, ɹʨʘʟʠʣʽʷ, 

ɸʣʙʘʥʽʷ, ʆʤʘʥ ʪʘ ʈʦʩʽʷ. ʈʝʰʪʘ ʙʣʠʟʴʢʦ 2 % ʝʢʩʧʦʨʪʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʰʽ ʢʨʘʾʥʠ.  

ʆʩʥʦʚʥʠʤʠ ʢʨʘʾʥʘʤʠ ʽʤʧʦʨʪʝʨʘʤʠ ʭʨʦʤʦʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʢʦʥʮʝʥʪʨʘʪʽʚ ʻ ʂʠʪʘʡ, ɯʥʜʦʥʝʟʽʷ, 

ʅʽʤʝʯʯʠʥʘ ʪʘ ɯʥʜʽʷ. ɹʽʣʴʰʽʩʪʴ ʽʤʧʦʨʪʫ ʭʨʦʤʦʚʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠʧʘʜʘʻ ʥʘ ʂʠʪʘʡ (92,5 %), ʨʝʰʪʘ 

ʢʨʘʾʥ ʽʤʧʦʨʪʫʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʝ [5]. 

ʐʣʷʭʠ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ. ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ ʧʦʪʫʞʥʠʤ 

ʨʦʟʚʠʥʫʪʠʤ ʤʝʪʘʣʫʨʛʽʡʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʘʣʝ ʥʝ ʤʘʻ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ 

ʭʨʦʤʫ, ʱʦʨʽʯʥʘ ʧʦʪʨʝʙʘ ʚ ʷʢʦʤʫ ʩʪʘʥʦʚʠʪʴ 300ï330 ʪʠʩ ʪ.  

(ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 100 % Cr2ʆ3) ʪʘ ʟʘʜʦʚʽʣʴʥʷʻʪʴʩʷ ʟʘʢʦʨʜʦʥʥʠʤ ʽʤʧʦʨʪʦʤ [3]. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʽʤʧʦʨʪʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʛʥʝʪʨʠʚʽʚ, ʘ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ï ʥʘ ʚʠʧʫʩʢ ʬʝʨʦʩʧʣʘʚʽʚ.  

ʉʢʦʨʦʪʠʪʠ ʽʤʧʦʨʪ ʭʨʦʤʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʋʢʨʘʾʥʘ ʤʦʞʝ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ, ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʨʦʟʚʽʜʢʫ ʪʘ ʚʚʝʩʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʂʘʧʽʪʘʥʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʭʨʦʤʽʪʽʚ. 

ʍʨʦʤʽʪʦʚʠʡ ʢʦʥʮʝʥʪʨʘʪ ʟ ʨʫʜ ʂʘʧʽʪʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʚʦʛʥʝʪʨʠʚʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʉr2ʆʟ ʚ ʢʦʥʮʝʥʪʨʘʪʽ ʩʪʘʥʦʚʠʪʴ 32,2ï41,2 %) [3]. ʈʦʜʦʚʠʱʝ 

ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʝ: ʣʽʥʽʡʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʣʴʪʨʘʙʘʟʠʪʦʚʦʛʦ ʤʘʩʠʚʫ 

ʤ̔ ʩʪʷʪʴ ʩʠʣʽʢʘʪʥʽ ʥʽʢʝʣʝʚʽ ʨʫʜʠ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʨʦʙʣʷʪʠ ʥʘ ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʧʦʙʣʠʟʫ 

ʇʦʙʫʟʴʢʦʤʫ ʥʽʢʝʣʝʚʦʤʫ ʟʘʚʦʜʽ.  

ʂʨʽʤ ʮʴʦʛʦ, ʟʥʘʯʥʽ ʢʽʣʴʢʦʩʪʽ ʭʨʦʤʫ ʤʽʩʪʷʪʴʩʷ ʚ ʩʠʣʽʢʘʪʥʠʭ ʢʦʙʘʣʴʪ-ʥʽʢʝʣʝʚʠʭ ʨʫʜʘʭ 

ʇʦʙʫʟʴʢʦʾ ʛʨʫʧʠ ʨʦʜʦʚʠʱ, ʧʦʚôʷʟʘʥʠʭ ʟ ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦ ʫʣʴʪʨʘʙʘʟʠʪʘʭ (ʜʦ 2ï10 % 

ʉr2ʆʟ), ʘ ʪʘʢʦʞ ʫ ʰʣʘʢʘʭ ʪʠʪʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ɯʨʰʘʥʩʴʢʦʤʫ ʽ ʄʘʣʠʰʽʚʩʴʢʦʤʫ 

ʨʦʜʦʚʠʱʘʭ [1].  
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ɺʨʘʭʦʚʫʶʯʽ ʚʠʱʝ ʟʛʘʜʘʥʝ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʭʨʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʝ ʛʝʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʦʜʦʚʠʱ, ʟʘʣʫʯʠʪʠ 

ʽʥʚʝʩʪʠʮʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʜʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ ʨʦʟʚʠʪʢʫ ʤʽʥʝʨʘʣʴʥʦ-

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʭʨʦʤʫ, ʱʦ ʚʢʣʶʯʘʪʠʤʝ ʧʽʣʴʛʠ ʪʘ ʩʫʙʩʠʜʽʾ ʜʣʷ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʉʝʨʝʜʥʴʦʤʫ ʇʦʙʫʞʞʽ ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʙʘʟʠ ʭʨʦʤʦʚʠʭ 

ʨʫʜ. 

ɺʠʩʥʦʚʢʠ. ʉʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʭʨʦʤʦʚʠʭ ʨʫʜ ʚ ʋʢʨʘʾʥʽ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʚʠʜʦʙʫʪʢʫ ʭʨʦʤʦʚʠʭ ʨʫʜ ʚ ʋʢʨʘʾʥʽ ʻ ʂʘʧʽʪʘʥʽʚʩʴʢʝ ʪʘ ʃʠʧʦʚʝʥʢʽʚʩʴʢʝ ʨʦʜʦʚʠʱʘ. 

ʈʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʧʦʪʨʝʙʫʻ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʤʽʞʥʘʨʦʜʥʫ ʩʧʽʚʧʨʘʮʶ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʽʣʴʛ ʪʘ ʩʫʙʩʠʜʽʡ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʘ  

ʟʤʽʮʥʝʥʥʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ. 
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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʄʠʭʘʡʣʦʚ ɺ.ɸ. (ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ) 
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XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʈʆɼʆɺʀʑɸ ɹʋɼɯɺɽʃʔʅʀʍ ʇɯʉʂɯɺ ʋ ɿɸʂɸʈʇɸʊʉʔʂɯʁ ʆɹʃɸʉʊɯ 

ʄʘʨʪʠʥʶʢ ɼ.ʊ., ʩʪʫʜʝʥʪʢʘ  2 ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɸʥʦʪʘʮʽʷ: ʇʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʩʢʫ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʋʢʨʘʾʥʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʛʝʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʧʽʩʢʫ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʨʘʡʦʥʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʦʢʣʘʜʽʚ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʨʦʜʦʚʠʱ, ʾʭ ʟʘʧʘʩʽʚ ʪʘ 

ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ. ɺʠʟʥʘʯʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʽʩʢʽʚ ʫ ʨʝʛʽʦʥʽ. 

Annotation: The study presents an analysis of the quality requirements for construction sand in accordance with 

current Ukrainian state standards. The geological prerequisites for the formation of sand deposits in the Zakarpattia 

region are described, and the main prospective areas are identified. A review of existing deposits, their reserves, and 

development status has been conducted. The potential for further replenishment of the region's mineral resource base 

for sand is outlined. 

ʇʽʩʦʢ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʁʦʛʦ ʷʢʽʩʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʪʦʤʫ ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʋ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʧʨʠʷʪʣʠʚʽ ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʧʽʱʘʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʱʦ ʟʫʤʦʚʠʣʦ ʫʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʜʦʚʠʱ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʩʢʫ. ɸʥʘʣʽʟ 

ʽʩʥʫʶʯʠʭ ʟʘʧʘʩʽʚ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʾʭʥʴʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʽʦʥʫ 

ʷʢʽʩʥʦʶ ʩʠʨʦʚʠʥʦʶ. 

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʽʩʢʫ. ʇʩ̔ʦʢ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʝʪʦʥʽʚ, ʨʦʟʯʠʥʽʚ ʪʘ ʽʥʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʩʫʤʽʰʝʡ. ʁʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʟʝʨʥʦʚʠʡ ʩʢʣʘʜ, ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʽ, 

ʱʽʣʴʥʽʩʪʴ, ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʘ ʪʘʢʦʞ ʧʠʣʫʚʘʪʠʭ ʽ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʦʢ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʩʢʫ ʚ ʋʢʨʘʾʥʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʯʠʥʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʟʦʢʨʝʤʘ ɼʉʊʋ ɹ ɺ.2.7-29-96 çɼʨʽʙʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ʧʨʠʨʦʜʥʽ, ʽʟ ʚʽʜʭʦʜʽʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʰʪʫʯʥʽ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʨʦʙʽʪ. 

ʂʣʘʩʠʬʽʢʘʮʽʷè ʪʘ ɼʉʊʋ ɹ ɺ.2.7-32-95 çʇʽʩʦʢ ʱʽʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʨʦʙʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʦʙʽʪ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè. 

ɼʉʊʋ ɹ ɺ.2.7-29-96 ʨʝʛʣʘʤʝʥʪʫʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʽʩʢʽʚ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

- ʛʫʩʪʠʥʘ: ʱʽʣʴʥʽ (ʜʫʞʝ ʚʘʞʢʽ, ʚʘʞʢʽ, ʩʝʨʝʜʥʽ) ʪʘ ʧʦʨʠʩʪʽ (ʣʝʛʢʽ, ʜʫʞʝ ʣʝʛʢʽ); 

- ʧʦʭʦʜʞʝʥʥʷ: ʧʨʠʨʦʜʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʚʽʜʭʦʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʰʪʫʯʥʽ; 

- ʟʝʨʥʦʚʠʡ ʩʢʣʘʜ: ʚʽʜ ʜʫʞʝ ʢʨʫʧʥʠʭ (ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʽ (ʄʢ) >3,5) ʜʦ ʜʫʞʝ ʪʦʥʢʠʭ 

(ʄʢ 0,5-0,7); 

- ʚʤʽʩʪ ʧʠʣʦʚʠʜʥʠʭ ʽ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʦʢ: ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʦʛʦ (<1%) ʜʦ ʥʘʜʚʠʩʦʢʦʛʦ 

(>20%); 

- ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ: ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʶ ʧʨʦʙʦʶ ʨʦʟʯʠʥʦʤ 

ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ, ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʦʛʦ (ʨʽʜʠʥʘ ʥʝ ʟʘʙʘʨʚʠʣʘʩʴ) ʜʦ ʚʠʩʦʢʦʛʦ (ʢʦʣʽʨ 

ʪʝʤʥʽʰʠʡ ʟʘ ʝʪʘʣʦʥ); 

- ʬʦʨʤʘ ʪʘ ʧʦʚʝʨʭʥʷ ʟʝʨʝʥ: ʬʦʨʤʘ ʟʝʨʝʥ ʧʨʠʨʦʜʥʠʭ ʧʽʩʢʽʚ (ʦʢʘʪʘʥʘ, ʢʫʪʘʩʪʘ), 

ʧʦʜʨʽʙʥʝʥʠʭ (ʢʫʙʽʯʥʘ, ʣʫʩʢʦʧʦʜʽʙʥʘ, ʧʦʜʦʚʞʝʥʘ); ʧʦʚʝʨʭʥʷ ʨʽʚʥʘ, ʛʣʘʜʢʘ ʘʙʦ 

ʰʦʨʩʪʢʘ; 

- ʚʤʽʩʪ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ: ʚʢʣʶʯʝʥʥʷ ʩʽʨʢʠ, ʩʫʣʴʬʽʜʽʚ, ʬʦʩʬʘʪʽʚ, ʣʫʛʽʚ, ʦʢʩʠʜʽʚ 

ʟʘʣʽʟʘ ʪʦʱʦ; 

- ʤʽʮʥʽʩʪʴ: ʚʽʜ ʜʫʞʝ ʩʣʘʙʢʠʭ (ʤʘʨʢʘ 200) ʜʦ ʥʘʜʤʽʮʥʠʭ (ʤʘʨʢʘ 1400); 

- ʧʦʨʦʞʥʠʩʪʽʩʪʴ: ʚʽʜ ʤʘʣʦʾ (<30%) ʜʦ ʚʠʩʦʢʦʾ (>40%); 
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- ʧʠʪʦʤʘ ʧʦʚʝʨʭʥʷ: ʚʽʜ ʤʘʣʦʾ (<3,0 ʤĮ/ʣ) ʜʦ ʚʝʣʠʢʦʾ (>15,0 ʤĮ/ʣ); 

- ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʚʘʨʽʘʮʽʾ ʟʘ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʽ, ʚʤʽʩʪʦʤ ʧʠʣʦʚʠʜʥʠʭ ʯʘʩʪʦʢ ʪʘ ʥʘʩʠʧʥʦʶ 

ʛʫʩʪʠʥʦʶ [1]. 

ɼʉʊʋ ɹ ɺ.2.7-32-95 ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʜʣʷ ʧʽʩʢʫ, ʱʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ: 

- ʜʨʽʙʥʠʡ ʟʘʧʦʚʥʶʚʘʯ ʙʝʪʦʥʽʚ; 

- ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ; 

- ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʪʫʢʘʪʫʨʥʠʭ ʨʦʟʯʠʥʽʚ ʜʣʷ ʦʧʦʨʷʜʞʫʚʘʣʴʥʦʛʦ ʰʘʨʫ; 

- ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ; 

- ʧʽʩʦʢ-ʢʦʤʧʦʥʝʥʪ ʚôʷʞʫʯʦʛʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʱʽʣʴʥʠʭ ʩʠʣʽʢʘʪʥʠʭ ʙʝʪʦʥʽʚ; 

- ʧʽʩʦʢ-ʟʘʧʦʚʥʶʚʘʯ ʜʣʷ ʱʽʣʴʥʠʭ ʩʠʣʽʢʘʪʥʠʭ ʙʝʪʦʥʽʚ; 

- ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʣʽʢʘʪʥʠʭ ʢʘʤʝʥʽʚ, ʮʝʛʣʠ ʪʘ ʽʥʰʠʭ ʧʨʝʩʦʚʘʥʠʭ ʚʠʨʦʙʽʚ; 

- ʦʩʥʦʚʘ ʧʨʠ ʫʣʘʰʪʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʘʝʨʦʜʨʦʤʽʚ; 

- ʢʦʤʧʦʥʝʥʪ ʩʫʤʽʰʝʡ ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʘʝʨʦʜʨʦʤʽʚ; 

- ʧʨʠ ʙʣʘʛʦʫʩʪʨʦʾ, ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ. 

ʋ ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʽ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʽʩʢʫ (ʟʝʨʥʦʚʠʡ ʩʢʣʘʜ; ʚʤʽʩʪ ʧʠʣʦʚʠʜʥʠʭ 

ʪʘ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʣʠʥʠ ʫ ʛʨʫʜʢʘʭ; ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ; ʤʽʮʥʽʩʪʴ (ʜʣʷ 

ʧʦʜʨʽʙʥʝʥʠʭ ʧʽʩʢʽʚ); ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ), 

ʤʝʪʦʜʠ ʡʦʛʦ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʘʚʠʣʘ ʧʨʠʡʤʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ [2]. 

ɻʝʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʦʜʦʚʠʱ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʩʢʽʚ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

ʦʙʣʘʩʪʽ. ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʝʞʘʭ ʜʚʦʭ ʚʝʣʠʢʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ï 

ʂʘʨʧʘʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʫʤʦʚʠʣʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʛʽʨʩʴʢʠʭ ʭʨʝʙʪʽʚ ʪʘ ʡʦʛʦ ʘʢʫʤʫʣʷʮʽʾ ʫ 

ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ.  

ɼʞʝʨʝʣʘʤʠ ʧʽʱʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʠʚʽʪʨʽʣʽ ʪʘ ʨʦʟʤʠʪʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʜ 

ʬʣʽʰʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʇʦʣʦʥʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ ʜʦ ʚʫʣʢʘʥʽʯʥʠʭ ʪʫʬʽʚ, ʘʥʜʝʟʠʪʽʚ ʪʘ ʙʘʟʘʣʴʪʽʚ 

ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ [3]. 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ 

ʟʛʦʜʦʤ ʧʽʜ ʜʽʻʶ ʛʨʘʚʽʪʘʮʽʾ ʯʠ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ ʧʦʯʠʥʘʻ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʚʥʠʟ. ʇʽʜ ʯʘʩ 

ʧʝʨʝʤʽʱʝʥʥʷ ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʩʦʨʪʫʻʪʴʩʷ ʟʘ ʨʦʟʤʽʨʦʤ ʪʘ ʚʘʛʦʶ, ʧʨʠ ʯʦʤʫ ʥʘʡʙʽʣʴʰʽ 

ʫʣʘʤʢʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʛʽʨ, ʛʘʣʴʢʘ ʪʘ ʛʨʘʚʽʡ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʚʝʨʭʽʚôʷʭ ʨʽʯʦʢ, ʫ 

ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʧʽʩʢʠ ʪʘ ʘʣʝʚʨʠʪʠ, ʫ ʥʠʞʥʽʡ ï ʦʩʽʜʘʻ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʡ ʤʫʣ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ɿʘʢʘʨʧʘʪʪʷ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʨʽʙʥʦʫʣʘʤʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʧʦʰʫʢʽʚ ʨʦʜʦʚʠʱ ʧʽʩʢʽʚ ʫ ʤʝʞʘʭ 

ʦʙʣʘʩʪʽ ʻ ɹʝʨʝʛʽʚʩʴʢʠʡ ʪʘ ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʠ ʋʞʛʦʨʦʜʩʴʢʦʛʦ ʪʘ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ.  

ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʨʦʜʦʚʠʱ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʩʢʽʚ. ʋ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜʦʤʦ 8 

ʨʦʜʦʚʠʱ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʩʢʽʚ, ʟ ʷʢʠʭ 4 ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ɿʘʛʘʣʴʥʽ ʧʨʦʤʠʩʣʦʚʽ ʟʘʧʘʩʠ ʩʢʣʘʜʘʶʪʴ 

29 ʤʣʥ ʤ
3
, ʟ ʥʠʭ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 9,8 ʤʣʥ ʤ

3
 [4]. ʎʽ ʨʦʜʦʚʠʱʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʝʨʝʜʥʴʦ-

ʚʝʨʭʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʦʟʝʨʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʽʪʠ (laPII -IIImn). ɺʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʱʘʥʦ-ʛʨʘʚʽʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʽʟ ʣʽʥʟʘʤʠ ʛʣʠʥ. ɺʘʣʫʥʠ ʪʘ 

ʛʘʣʴʢʘ ʜʦʙʨʝ ʦʙʢʘʪʘʥʽ, ʩʢʣʘʜʝʥʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʢʚʘʨʮʦʤ, ʢʚʘʨʮʠʪʘʤʠ, ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʣʽʧʘʨʠʪʘʤʠ, ʘʥʜʝʟʠʪʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʩʚʽʪʠ ʩʷʛʘʻ ʜʦ 150 ʤ [5].  

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ɹʝʨʝʛʽʚʩʴʢʝ, ɻʘʨʘʟʜʽʚʩʴʢʝ, ɻʝʾʚʩʴʢʝ, ɻʫʩʷʪʠʥʩʴʢʝ, ɼʽʜʽʚʩʴʢʝ, ɾʥʷʪʠʥʩʴʢʝ, 

ʊʠʡʛʣʘʰʩʴʢʝ ʪʘ ʇʝʪʨʽʚʩʴʢʝ-2 ʨʦʜʦʚʠʱʘ [7]. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʧʘʩʠ ʧʦ ʨʦʜʦʚʠʱʘʭ, ʩʪʘʥʦʤ ʥʘ 

2021 ʨʽʢ [7], ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʧʘʩʠ ʨʦʜʦʚʠʱ ʧʽʩʢʫ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʅʘʟʚʘ 

ʨʦʜʦʚʠʱʘ 

ɿʘʧʘʩʠ, ʪʠʩ. ʤ
3
 ʉʪʘʥ 

ʨʦʟʨʦʙʢʠ ʂʘʪʝʛʦʨʽʷ ɸ ʂʘʪʝʛʦʨʽʷ ɺ ʂʘʪʝʛʦʨʽʷ ʇʦʟʘʙʘʣʘʥʩʦʚʽ ɺʩʴʦʛʦ 
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ʉ1 

ɹʝʨʝʛʽʚʩʴʢʝ 1618 5266,27 7743,98 - 14 628,25 + 

ɻʘʨʘʟʜʽʚʩʴʢʝ - 332,5 317,1 - 649,6 - 

ɻʝʾʚʩʴʢʝ - 210,69 172,69 - 383,38 - 

ɻʫʩʷʪʠʥʩʴʢʝ - 107,7 253 - 360,7 + 

ɼʽʜʽʚʩʴʢʝ - 3155 8738 - 11 893 - 

ɾʥʷʪʠʥʩʴʢʝ - 165,35 407,9 - 573,25 + 

ʊʠʡʛʣʘʰʩʴʢʝ - 296 462 156 914 + 

ʇʝʪʨʽʚʩʴʢʝ-2 - - 131 - 131 - 

ç+è - ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ç-è - ʥʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 

 

ɼʽʜʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʦʟʚʽʜʫʚʘʣʦʩʴ ʧʨʦʪʷʛʦʤ 1961-1962 ʨʦʢʽʚ. ʇʦʯʘʪʢʦʚʽ ʟʘʧʘʩʠ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʽʩʢʽʚ ʩʢʣʘʜʘʣʠ 18,2 ʤʣʥ ʤ
3
. ʊʨʠʚʘʣʠʡ ʯʘʩ ʮʝ ʨʦʜʦʚʠʱʝ ʨʦʟʨʦʙʣʷʣʦʩʴ, ʧʨʦʪʝ ʫ 

1992 ʨʦʮʽ, ʯʝʨʝʟ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʨʦʟʨʦʙʢʫ ʮʴʦʛʦ 

ʨʦʜʦʚʠʱʘ ʧʨʠʧʠʥʠʣʠ. ɹʝʨʝʛʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʧʽʩʢʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʣʽʢʘʪʥʦʾ 

ʮʝʛʣʠ, ʚʽʜʢʨʠʪʦ ʫ 1972 ʨʦʮʽ, ʧʦʯʘʪʢʦʚʽ ʟʘʧʘʩʠ ʩʢʣʘʜʘʣʠ 15,9 ʤʣʥ ʤ
3
. ʇʨʦʪʷʛʦʤ 1996-2003 ʨʨ.  

ʨʦʟʚʽʜʘʥʦ ɻʘʨʘʟʜʽʚʩʴʢʝ, ɻʝʾʚʩʴʢʝ ʪʘ ɻʫʩʷʪʠʥʩʴʢʝ ʨʦʜʦʚʠʱʘ [6]. ʋ 2005 ʨʦʮʽ ʨʦʟʚʽʜʘʥʦ 

ʊʠʡʛʣʘʰʩʴʢʝ ʨʦʜʦʚʠʱʝ ʧʽʩʢʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʫʧʫʪʥʠʢʦʚʫ ʢʘʨʪʫ Google Earth Pro, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ, ʩʪʘʥʦʤ ʥʘ 

ʢʽʥʝʮʴ 2024 - ʧʦʯʘʪʦʢ 2025 ʨʦʢʫ, ʨʦʟʨʦʙʢʘ ʚʝʜʝʪʴʩʷ ʥʘ ɹʝʨʝʛʽʚʩʴʢʦʤʫ, ɻʫʩʷʪʠʥʩʴʢʦʤʫ, 

ʊʠʡʛʣʘʰʩʴʢʦʤʫ ʪʘ ɾʥʷʪʠʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʘʭ. ʈʝʰʪʘ ʽʟ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʚʞʝ 

ʨʝʢʫʣʴʪʠʚʦʚʘʥʦ ʧʽʜ ʚʦʜʦʡʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʧʦʚʥʝʥʥʷ ʥʦʚʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʽʩʢʽʚ ʽʩʥʫʶʪʴ 

ʫ ʤʝʞʘʭ ʨʦʟʚʠʪʢʫ ʟʘʧʣʘʚʠ ʪʘ ʧʝʨʰʠʭ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨ. ʃʘʪʦʨʠʮʽ.  

ɼʦ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʽʪʠ ʧʨʠʫʨʦʯʝʥʠʡ ʩʣʘʙʦʥʘʧʽʨʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ 

ʟʫʤʦʚʣʶʻ ʯʘʩʪʢʦʚʫ ʘʙʦ ʧʦʚʥʫ ʦʙʚʦʜʥʝʥʽʩʪʴ ʨʦʜʦʚʠʱ ʧʽʩʢʫ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ, ʚʠʜʦʙʫʪʦʢ 

ʧʨʦʚʦʜʠʪʴʩʷ ʛʽʜʨʦʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʝʤʩʥʘʨʷʜʫ. ʈʦʟʨʦʙʢʘ ʪʘʢʠʭ  

ʨʦʜʦʚʠʱ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟʤʽʥʦʶ ʾʭ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ, ʧʽʜʪʦʧʣʝʥʥʷʤ ʪʝʨʠʪʦʨʽʡ ʪʘ ʜʝʛʨʘʜʘʮʽʻʶ ʣʘʥʜʰʘʬʪʽʚ.  ɿʘʧʦʙʽʞʥʠʤʠ ʟʘʭʦʜʘʤʠ ʻ 

ʩʠʩʪʝʤʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʪʦʢʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟ ʥʠʟʴʢʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʇʦʧʠʪ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʧʽʩʢʠ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ, 

ʟʫʤʦʚʣʝʥʠʡ ʘʢʪʠʚʥʠʤ ʙʫʜʽʚʥʠʮʪʚʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʨʝʛʽʦʥʽ. ɿʘʢʘʨʧʘʪʪʷ ʤʘʻ 

ʚʣʘʩʥʫ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ ʧʽʩʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʟʘʜʦʚʦʣʴʥʷʪʠ ʤʽʩʮʝʚʽ ʧʦʪʨʝʙʠ. ʆʜʥʘʢ, 

ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʧʠʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʚʝʟʝʥʥʷ ʧʽʩʢʫ ʟ ʩʫʩʽʜʥʽʭ ʦʙʣʘʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ. ɹʫʜʽʚʝʣʴʥʠʡ ʧʽʩʦʢ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʟʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʟʝʨʥʦʚʠʡ ʩʢʣʘʜ, ʚʤʽʩʪ ʜʦʤʽʰʦʢ ʪʘ ʤʽʮʥʽʩʪʴ. ʋ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜʦʤʦ ʢʽʣʴʢʘ ʨʦʜʦʚʠʱ ʧʽʩʢʫ, ʟ ʷʢʠʭ ʥʠʥʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʯʦʪʠʨʠ: 

ɹʝʨʝʛʽʚʩʴʢʝ, ɻʫʩʷʪʠʥʩʴʢʝ, ʊʠʡʛʣʘʰʩʴʢʝ ʪʘ ɾʥʷʪʠʥʩʴʢʝ. ɿʘʧʘʩʠ ʧʽʩʢʫ ʚ ʨʝʛʽʦʥʽ ʟʥʘʯʥʽ, ʧʨʦʪʝ 

ʧʦʜʘʣʴʰʘ ʨʦʟʨʦʙʢʘ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʧʦʚʥʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʝʨʠʪʦʨʽʷʤʠ ʟʘʧʣʘʚʠ ʪʘ 

ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨʽʯʢʠ ʃʘʪʦʨʠʮʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

1. ɼʉʊʋ ɹ ɺ.2.7-29-96 çɼʨʽʙʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ʧʨʠʨʦʜʥʽ, ʽʟ ʚʽʜʭʦʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʰʪʫʯʥʽ 

ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʨʦʙʽʪ. ʂʣʘʩʠʬʽʢʘʮʽʷè. 

2. ɼʉʊʋ ɹ ɺ.2.7-32-95 çʇʽʩʦʢ ʱʽʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ, 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʦʙʽʪ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè. 

3. ʇʨʠʨʦʜʘ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ/ ʇʽʜ ʨʝʜ. ʂ.ɯ. ɻʝʨʝʥʯʫʢʘ ï ʃʴʚʽʚ: ɺʠʱʘ ʰʢʦʣʘ. 

ɺʠʜʘʚʥʠʮʪʚʦ ʧʨʠ ʃʴʚʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, 1981. ï 156 ʩ. 
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4. ɯʥʚʝʩʪʠʮʽʡʥʠʡ ʘʪʣʘʩ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ 

ʋʢʨʘʾʥʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.geo.gov.ua/wp-content/uploads/presentations/atlas/invest-

atlas-zakarpattia-oblast.pdf  

5. ɼʝʨʞʘʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ ʤʘʩʰʪʘʙʫ 1:200 000, ʘʨʢʫʰʽ M-34-XXIX (ʉʥʽʥʘ), 

M-34-XXXV (ʋʞʛʦʨʦʜ), L-34-V (ʉʘʪʫ-ʄʘʨʝ). ʂ.: ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ʜʝʨʞʘʚʥʝ ʛʝʦʣʦʛʽʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çɿʘʭʽʜʫʢʨʛʝʦʣʦʛʽʷè, 2003 - 96 ʩ. 

6. https://prozak.info/IIstoriya/YAk-na-Zakarpatti-shukali-ta-dobuvali-korisni-kopalini/  

7. ɼʘʥʽ ʜʝʨʞʘʚʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://data.gov.ua/dataset/75c401c9-a673-4cef-88f8-e5cfb1086f63 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ɼʫʙʠʥʘ ʆ.ɺ. (ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 
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ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ʗʂʆʉʊɯ ʇʆɺɯʊʈʗ 

ɸʥʜʨʽʻʚʩʴʢʘ ɸ.ʆ., ʩʪʫʜʝʥʪʢʘ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ɻʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ. ɺʠʢʦʨʠʩʪʘʥʦ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ Sentinel-5P (TROPOMI) ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʮʝʥʪʨʘʮʽʡ NOϜ. 

ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʟʤʽʥ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ GIS 

ʪʘ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

The paper considers the use of geographic information systems for monitoring atmospheric pollution resulting from 

military operations. Sentinel-5P (TROPOMI) satellite data were used to analyze NOϜ concentrations. An assessment of 

changes in air quality over the territory of Ukraine was carried out. The main methods of data processing in GIS and 

their effectiveness for environmental monitoring were determined. 

ɿʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʨʬ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʠʜʽʚ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʪʘʢʠʭ ʷʢ ʜʽʦʢʩʠʜʠ ʩʽʨʢʠ, ʦʢʠʩʠ ʘʟʦʪʫ, ʚʘʞʢʽ 

ʤʝʪʘʣʠ, ʩʘʞʘ ʪʦʱʦ. ʇʨʠ ʚʤʽʩʪʽ ʰʢʽʜʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʘʪʤʦʩʬʝʨʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʥʘʩʣʽʜʢʠ ʪʘʢ, ʷʢ ʣʦʢʘʣʴʥʽ ʪʘ ʛʣʦʙʘʣʴʥʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʣʽʤʘʪ, ʩʢʣʘʜ ʧʦʚʽʪʨʷ ʽ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ. ɼʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ, ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʪʘ ʛʦʨʽʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘʬʪʦʙʘʟ, ʣʽʩʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʇʽʜ ʯʘʩ ʦʙʩʪʨʽʣʽʚ ʯʘʩʪʦ ʨʫʡʥʫʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ, ʭʽʤʽʯʥʽ ʟʘʚʦʜʠ, ʩʢʣʘʜʠ ʥʘʬʪʠ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʝʣʠʢʽ ʚʠʢʠʜʠ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ʦʜʥʠʤ 

ʽʟ ʥʠʭ ʻ ʜʽʦʢʩʠʜ ʘʟʦʪʫ (NOϜ). ɺʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ NOϜ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ, ʩʧʨʠʯʠʥʷʶʯʠ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʶʶʪʴ ʧʨʦʙʣʝʤʠ ʢʠʩʣʦʪʥʠʭ 

ʜʦʱʽʚ ʽ ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʩʤʦʛʫ [1]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʜʽʡʩʥʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʧʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ 

ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-5P ʧʽʩʣʷ ʦʙʩʪʨʽʣʽʚ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ NOϜ. 

Sentinel-5P ï ʮʝ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʫʧʫʪʥʠʢ, ʟʘʧʫʱʝʥʠʡ ʫ 2017 ʨʦʮʽ, ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʁʦʛʦ ʛʦʣʦʚʥʠʡ ʩʝʥʩʦʨ TROPOMI (TROPOspheric Monitoring 

Instrument) ʤʦʞʝ ʚʠʤʽʨʶʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʽʟʥʠʭ ʛʘʟʦʚʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʪʘʢʠʭ ʷʢ NOϜ 

(ʜʽʦʢʩʠʜ ʘʟʦʪʫ), SOϜ (ʜʽʦʢʩʠʜ ʩʽʨʢʠ), CO (ʯʘʜʥʠʡ ʛʘʟ), Oϝ (ʦʟʦʥ), HCHO (ʬʦʨʤʘʣʴʜʝʛʽʜ) ʪʘ 
ʽʥʰʽ. 

ʉʫʧʫʪʥʠʢ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ï ʚʽʥ ʘʥʘʣʽʟʫʻ, ʷʢ ʘʪʤʦʩʬʝʨʘ ʧʦʛʣʠʥʘʻ ʘʙʦ 

ʨʦʟʩʽʶʻ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, ʽ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ ʧʦʚʽʪʨʷ. ʁʦʛʦ ʦʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ï 

ʚʠʩʦʢʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʜʦ 3,5 Ĭ 5,5 ʢʤ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʽʪʴ ʫ 

ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʤʽʩʪ [3]. 

ɼʘʥʽ Sentinel-5P ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ, ʘʥʘʣʽʟʫ 

ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ, ʚʠʙʫʭʽʚ ʪʘ ʽʥʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʪʘʩʪʨʦʬ. ɿʦʢʨʝʤʘ, ʫ ʚʠʧʘʜʢʫ ʙʦʡʦʚʠʭ ʜʽʡ 

ʮʝʡ ʩʫʧʫʪʥʠʢ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ, ʷʢ ʚʠʙʫʭʠ, ʧʦʞʝʞʽ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. 

ʁʦʛʦ ʜʘʥʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʜʘʪʠ ʯʝʨʝʟ ʚʽʜʢʨʠʪʫ ʧʣʘʪʬʦʨʤʫ Sentinel Hub ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚ GIS-

ʧʨʦʛʨʘʤʘʭ, ʥʘʧʨʠʢʣʘʜ, QGIS, ArcGIS. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʙʫʣʦ ʟʘʚʘʥʪʘʞʝʥʦ ʜʚʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʘ Sentinel-5P ʟ 

ʧʣʘʪʬʦʨʤʠ EO Browser ʢʦʣʠ ʥʝ ʙʫʣʦ ʦʙʩʪʨʽʣʫ ʪʘ ʢʦʣʠ ʚʽʜʙʫʚʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʟʘ 04.04.2024ʨ. ʽ 
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11.04.2024ʨ, ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ArcGIS 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜ ʘʟʦʪʫ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ ʚ ʮʽ ʜʥʽ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʋʢʨʘʾʥʦʶ 04.04.2024 ʨ. 

ʅʘ ʧʝʨʰʦʤʫ ʟʥʽʤʢʫ (ʨʠʩ.1) ʟʦʙʨʘʞʝʥʦ ʧʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ, 

ʢʦʣʠ ʥʝ ʙʫʣʦ ʦʙʩʪʨʽʣʫ ʽ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʽʜʥʦʩʥʦ ʥʝ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜ 0,000046 ʜʦ 0,000100 mol/m^2 (ʞʦʚʪʽ ʟʦʥʠ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʥʘ ʩʭʦʜʽ 

ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʢʨʘʾʥʠ ʤʘʻ ʩʝʨʝʜʥʽʡ ʘʙʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ NOϜ ʚʽʜ -0,000035 ʜʦ 

0,000046 mol/m^2  (ʙʣʘʢʠʪʥʽ ʪʘ ʟʝʣʝʥʽ ʟʦʥʠ). 

 

 
ʈʠʩʫʥʦʢ 2. ʇʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʋʢʨʘʾʥʦʶ 11.04.2024 ʨ. 

ʅʘ ʜʨʫʛʦʤʫ ʟʥʽʤʢʫ (ʨʠʩ.2) ʟʦʙʨʘʞʝʥʦ ʧʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ, 

ʢʦʣʠ ʚʽʜʙʫʚʩʷ ʤʘʩʦʚʘʥʠʡ ʦʙʩʪʨʽʣ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ NOϜ ʚ ʧʦʩʪʨʘʞʜʘʣʠʭ ʦʙʣʘʩʪʷʭ, ʘ ʩʘʤʝ ʚ ʂʠʾʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, 
ɿʘʧʦʨʽʟʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʟʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 0,000044 ʜʦ 0,000225 mol/m^2 

(ʞʦʚʪʘ, ʧʦʤʘʨʘʥʯʝʚʘ ʪʘ ʯʝʨʚʦʥʘ ʟʦʥʘ). ɺ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ  ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜ -0,000011 ʜʦ 0,000035 mol/m^2 (ʙʣʘʢʠʪʥʽ ʪʘ 

ʟʝʣʝʥʽ ʟʦʥʠ). 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʜʦ ʪʘ ʧʽʩʣʷ ʦʙʩʪʨʽʣʫ ʤʦʞʥʘ 

ʩʢʘʟʘʪʠ, ʱʦ ʧʽʩʣʷ ʦʙʩʪʨʽʣʽʚ ʨʽʚʝʥʴ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʚ ʧʦʚʽʪʨʽ ʟʥʘʯʥʦ ʟʨʽʩ, ʦʩʦʙʣʠʚʦ ʚ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʝʛʽʦʥʘʭ. ʗʢʱʦ ʜʦ ʫʜʘʨʽʚ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʠ 0,000100 mol/mĮ, ʪʦ ʧʽʩʣʷ ʘʪʘʢ ʚʦʥʠ ʟʨʦʩʣʠ ʜʦ 0,000225 mol/mĮ. ʊʦʙʪʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʙʽʣʴʰʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 2,25 ʨʘʟʠ, ʚʦʜʥʦʯʘʩ ʫ ʙʽʣʴʰ ʩʧʦʢʽʡʥʠʭ ʨʝʛʽʦʥʘʭ, 

ʟʦʢʨʝʤʘ ʥʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ, ʨʽʚʝʥʴ NOϜ ʟʘʣʠʰʠʚʩʷ ʥʠʟʴʢʠʤ ï ʫ ʤʝʞʘʭ -0,000011 ï 0,000035 

mol/mĮ 

ɺʀʉʅʆɺʂʀ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʧʽʩʣʷ ʦʙʩʪʨʽʣʽʚ ʨʽʚʝʥʴ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʚ ʧʦʚʽʪʨʽ 

ʟʥʘʯʥʦ ʟʨʽʩ, ʦʩʦʙʣʠʚʦ ʚ ʪʠʭ ʨʝʛʽʦʥʘʭ, ʜʝ ʙʫʣʦ ʧʦʰʢʦʜʞʝʥʦ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʦʙ'ʻʢʪʠ. 

ʅʘʡʙʽʣʴʰʝ ʮʝ ʧʦʤʽʪʥʦ ʫ ʂʠʾʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʜʦ ʽ ʧʽʩʣʷ ʦʙʩʪʨʽʣʽʚ ʧʦʢʘʟʘʣʦ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ NOϜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ Sentinel-5P ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɻɯʉ-ʘʥʘʣʽʟʦʤ ʚʠʷʚʠʣʦʩʷ 

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʟʨʦʟʫʤʽʪʠ ʤʘʩʰʪʘʙʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʡ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʚʘʨʪʦ ʛʣʠʙʰʝ 

ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʮʽ ʟʤʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʘʩʣʽʜʢʽʚ. 
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ɻɽʆʇʈʆʉʊʆʈʆɺʀʁ ɸʅɸʃɯɿ ʅɸʉʃɯɼʂɯɺ ɹʆʁʆɺʀʍ ɼɯʁ ʋ ʏɸʉʆɺʆʄʋ ʗʈʋ 

ɸʥʜʨʫʰʢʦ ʆ.ʆ. ʩʪʫʜʝʥʪʢʘ ʤʘʛʽʩʪʨ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

ɼʦʩʣʽʜʞʝʥʦ ʟʤʽʥʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʫ ʏʘʩʦʚʦʤʫ ʗʨʫ ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ArcGIS. ɺʠʢʦʥʘʥʦ ʦʮʠʬʨʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘʥʘʣʽʟ ʧʦʞʝʞ ʪʘ 

ʦʮʽʥʢʫ ʨʫʡʥʫʚʘʥʴ. ɺʠʟʥʘʯʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ, ʢʨʠʪʠʯʥʦ ʧʦʰʢʦʜʞʝʥʽ ʦʙ'ʻʢʪʠ ʪʘ ʤʘʩʰʪʘʙʠ ʨʫʡʥʫʚʘʥʴ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʣʘʥʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ. 

The study examines land changes in Chasiv Yar due to hostilities. Geospatial analysis methods based on ArcGIS are 

used. Digitization of urban infrastructure, fire analysis, and damage assessment were conducted. The dynamics of 

changes, critically damaged objects, and the scale of destruction were determined. The results can be used for 

monitoring, reconstruction planning, and humanitarian assistance. 

ɺʩʪʫʧ. ɺʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʣʘʥʜʰʘʬʪ ʪʘ ʤʽʩʴʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʧʨʠʯʠʥʷʶʯʠ ʟʥʘʯʥʽ ʨʫʡʥʫʚʘʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʪʘʢʠʭ ʟʤʽʥ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ). ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʫ ʤʽʩʪʽ ʏʘʩʽʚ ʗʨ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ArcGIS. 

ɹʠʪʚʘ ʟʘ ʏʘʩʽʚ ʗʨ ʤʽʞ ʫʢʨʘʾʥʩʴʢʠʤʠ ʪʘ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ ʧʦʯʘʣʘʩʷ ʫ ʢʚʽʪʥʽ 2024 

ʨʦʢʫ, ʧʽʜ ʯʘʩ ʨʦʩʽʡʩʴʢʦʛʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ . ʏʘʩʽʚ ʗʨ ð ʤʽʩʪʦ ʥʝʧʦʜʘʣʽʢ 

ɹʘʭʤʫʪʘ, ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʨʦʩʽʷʥʠ ʟʘʭʦʧʠʣʠ ɹʘʭʤʫʪ ʫ 2023 ʨʦʮʽ, ʚʦʥʠ ʧʨʦʜʦʚʞʠʣʠ ʥʘʩʪʫʧ ʥʘ 

ʟʘʭʽʜ, ʜʦ ʏʘʩʦʚʦʛʦ ʗʨʫ [1]. 

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-1  ʪʘ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ. ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ArcGIS Pro, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʝʢʪʦʨʥʽ ʢʘʨʪʠ, ʚʠʟʥʘʯʘʪʠ ʤʝʞʽ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʫ ʯʘʩʽ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʠʬʨʦʚʘʥʦ ʪʝʨʠʪʦʨʽʶ ʤ. ʏʘʩʽʚ ʗʨ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ.1)  ʽ 

ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʰʘʨʠ ʜʘʥʠʭ: ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ, ʙʫʜʽʚʣʽ, ʚʦʜʥʽ ʦʙ'ʻʢʪʠ, ʟʦʥʠ ʧʦʞʝʞ ʪʘ 

ʽʥʰʽ ʦʙ'ʻʢʪʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʆʮʠʬʨʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʤ. ʏʘʩʽʚ ʗʨ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 
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ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʥʘ ʦʩʥʦʚʽ ʦʮʠʬʨʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʟʥʽʤʢʫ ʉʈʊʄ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ ʤʽʩʮʝʚʦʩʪʽ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟ ʘʨʭʽʚʥʠʤʠ ʟʥʽʤʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʚʠʥʠʢʥʝʥʥʷʤ ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʟʘʛʦʨʷʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʜʦʧʦʤʦʛʣʦ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʧʦʰʢʦʜʞʝʥʴ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʨʝʛʽʦʥʽ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ J2 VIIRS C2, ʚʠʟʥʘʯʝʥʦ ʧʝʨʽʦʜʠ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʛʦʨʽʥʥʷ. 

ʅʘʡʙʽʣʴʰʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʘ ʤʽʞ ʢʚʽʪʥʝʤ ʽ ʩʝʨʧʥʝʤ 2024 ʨʦʢʫ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʘʢʪʠʚʥʦʶ ʬʘʟʦʶ ʙʦʡʦʚʠʭ ʜʽʡ. ɿʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʘʩʰʪʘʙʥʽ ʨʫʡʥʫʚʘʥʥʷ ʮʠʚʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢ ʥʘ ʦʮʠʬʨʦʚʘʥʫ ʪʝʨʠʪʦʨʽʶ 

ʜʦʜʘʥʦ ʜʘʥʽ ʧʨʦ ʧʦʞʝʞʽ, ʱʦʙ ʚʽʜʩʣʽʜʢʫʚʘʪʠ, ʷʢʠʡ ʩʪʘʥ ʙʫʚ ʜʦ 04.04.2024 ʪʘ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ ʟʘ 

ʜʘʥʠʤʠ J2 VIIRS C2 (ʨʠʩ.2-3). 

 

 

 

ʈʠʩʫʥʦʢ 2. ʉʪʘʥ ʧʦʞʝʞ ʩʪʘʥʦʤ ʥʘ 04.4.24 ʈʠʩʫʥʦʢ 3. ʉʪʘʥ ʧʦʞʝʞ ʩʪʘʥʦʤ ʥʘ 31.08.24 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʙʫʜʠʥʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ Sentinel-1 ʟʥʽʤʢʫ ʩʪʚʦʨʝʥʦ 

ʪʝʧʣʦʚʫ ʢʘʨʪʫ ʪʘ ʥʘʢʣʘʜʝʥʦ ʥʘ ʥʝʾ ʰʘʨ ʟ ʙʫʜʠʥʢʘʤʠ. ʊʘʢ ʤʦʞʥʘ ʙʫʜʝ ʚʠʟʥʘʯʠʪʠ ʷʢʽ ʙʫʜʠʥʢʠ 

ʟʘʟʥʘʣʠ ʨʫʡʥʫʚʘʥʴ. 

ɺʠʩʥʦʚʢʠ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʤʽʩʴʢʽʡ ʩʪʨʫʢʪʫʨʽ ʏʘʩʦʚʦʛʦ ʗʨʫ 

ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ, ʩʧʨʠʷʻ ʧʣʘʥʫʚʘʥʥʶ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʢʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ɻɯʉ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʜʘʥʽ ʧʨʦ 

ʤʘʩʰʪʘʙʠ ʨʫʡʥʫʚʘʥʴ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʦʚʽ ʚʠʢʣʠʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʟʦʥʽ 

ʢʦʥʬʣʽʢʪʫ. 

1.ʈʦʩʽʡʩʴʢʝ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%96%D0%B9%D1%81%D1%8C

%D0%BA%D0%B5_%D0%B2%D1%82%D0%BE%D1%80%D0%B3%D0%BD%D0%B5%D0%

BD%D0%BD%D1%8F_%D0%B2_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%

D1%83_(%D0%B7_2022) 
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[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://www.unian.ua/war/chasiv-yar-yakiy-zaraz-

viglyad-maye-mikrorayon-kanal-12688884.html 
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ɺʇʃʀɺ ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ ʅɸ ɿɽʄʃɯ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ 

ʇʈʀɿʅɸʏɽʅʅʗ ɿɸ ɼɸʅʀʄʀ ɼɿɿ ʅɸ ʇʈʀʂʃɸɼɯ ɿɸʇʆʈɯɿʔʂʆɰ ʆɹʃɸʉʊɯ 

ɹʫʛʘʡ ʂ. ʈ. 2 ʢʫʨʩ, ʛʨʫʧʘ çʆʮʽʥʢʘ ʟʝʤʣʽ ʪʘ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘè 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ (ɼɼɿ). ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ Sentinel-2, ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʩʫʧʫʪʥʠʢʽʚ Google Earth Engine, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS. 

ʆʮʽʥʝʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ (NDVI), ʚʠʟʥʘʯʝʥʦ ʧʣʦʱʫ ʧʦʰʢʦʜʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʨʽʟʥʠʮʝʚʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ (NDMI) ʚ ʧʝʨʽʦʜ 2021 ʪʘ 2024 ʨʦʢʽʚ. 

The study analyzes the impact of military actions on agricultural land in the Zaporizhzhia region using remote 

sensing data (RS). The analysis was conducted based on Sentinel-2 satellite images, the Google Earth Engine platform 

for satellite image processing and analysis, and QGIS software. The normalized difference vegetation index (NDVI) 

was assessed, the area of damaged territories was determined, and the normalized difference moisture index (NDMI) 

was analyzed for the period between 2021 and 2024.  

ɺʩʪʫʧ. ʂʦʞʥʦʛʦ ʜʥʷ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʩʪʨʘʞʜʘʻ ʯʝʨʝʟ ʨʦʩʽʡʩʴʢʫ ʚʦʨʦʞʫ ʘʛʨʝʩʽʶ, ʘʣʝ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʝʤʝʣʴʥʠʤ ʜʽʣʷʥʢʘʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʩʶ ʩʝʨʡʦʟʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʚ ʨʦʩʣʠʥʥʦʤʫ 

ʧʦʢʨʠʚʽ ʪʘ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɼɿɿ) ʻ ʚʘʞʣʠʚʠʤ 

ʝʪʘʧʦʤ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ.  

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ, ʟʦʢʨʝʤʘ ʨʘʡʦʥ ʩʝʣʘ ʂʘʤôʷʥʢʘ, ʻ ʘʛʨʘʨʥʦ-ʩʧʨʷʤʦʚʘʥʠʤ ʨʝʛʽʦʥʦʤ, ʜʝ 

ʜʠʥʘʤʽʢʘ ʨʦʩʣʠʥʥʦʩʪʽ ʡ ʚʦʣʦʛʦʩʪʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ, 

ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ʋ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [1] ʘʚʪʦʨʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʚʧʣʠʚ ʙʦʡʦʚʠʭ 

ʜʽʡ ʥʘ ʜʝʛʨʘʜʘʮʽʶ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ, ʚʠʷʚʠʣʠ, ʱʦ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ 

ʚʠʢʣʠʢʘʣʠ ʧʦʰʢʦʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʯʝʨʝʟ ʚʘʞʢʫ ʙʨʦʥʴʦʚʘʥʫ ʪʝʭʥʽʢʫ. ʋʣʘʤʢʠ ʟʥʠʱʝʥʦʛʦ 

ʚʽʡʩʴʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʙʦʻʧʨʠʧʘʩʠ ʪʘ ʟʘʣʠʰʢʠ ʧʘʣʴʥʦʛʦ ʩʧʨʠʯʠʥʠʣʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ 

ʚʪʨʘʪ ˇʨʫʥʪʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʩʪʘʪʪʽ [2] ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ  ʢʦʤʧʣʝʢʩʥʫ ʢʘʨʪʠʥʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʽʚ ʚ ʍʘʨʢʽʚʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ ʪʘ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ ʪʘ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʭʦʜʫ 

ʙʦʡʦʚʠʭ ʜʽʡ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [3] ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʬʽʟʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ 

ʫʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʋʢʨʘʾʥʽ, ʘʚʪʦʨʠ ʚʠʢʦʨʠʩʪʘʣʠ ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ. ɸʚʪʦʨʢʘ ʩʪʘʪʪʽ [4] ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʨʦʙʦʪʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʚʠʚʯʘʣʠ ʛʨʫʥʪ ʪʘ 

ʨʦʙʠʪʴ ʚʠʩʥʦʚʢʠ, ʱʦ ʧʦʞʝʞʽ ʪʘ ʦʙʩʪʨʽʣʠ ʻ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʰʢʦʜʠ ʩʝʨʝʜ 

ʚʠʷʚʣʝʥʠʭ.  

ʄʝʪʘ ʨʦʙʦʪʠ - ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ɼɿɿ ʥʘ ʧʨʠʢʣʘʜʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʢʦʩʤʽʯʥʦʾ ʤʽʩʽʾ 

Sentinel-2 L2A. ɼʣʷ ʦʮʽʥʢʠ ʟʤʽʥʠ ʩʪʘʥʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʜʝʢʩ NDVI (Normalized Difference Vegetation Index), ʷʢʠʡ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ (ʬʦʨʤʫʣʘ 1): 

 

NDVI = (NIR-RED) / (NIR+RED) (1) 
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ʜʝ NIR i RED ī ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʫ 

ʙʣʠʞʥʴʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʪʘ ʯʝʨʚʦʥʦʤʫ ʯʘʩʪʠʥʘʭ ʩʧʝʢʪʨʫ ʚʽʜʧʦʚʽʜʥʦ. NDVI ʤʘʻ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥ ʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʽ ʻ ʝʬʝʢʪʠʚʥʦʶ ʢʽʣʴʢʽʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥʥʦʩʪʽ [5].  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʫʷʚʫ ʷʢ ʙʦʡʦʚʽ ʜʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʣʦʛʫ ʚ ʨʦʩʣʠʥʘʭ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ 

Normalized Difference Moisture Index (NDMI) (ʬʦʨʤʫʣʘ 2): 

 

NDMI = (NIR ï SWIR) / (NIR + SWIR)  (2) 

 

ʜʝ NIR ï ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʥʦʚʠʡ, SWIR ï ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʠʡ ʜʽʘʧʘʟʦʥ. ʎʝʡ ʽʥʜʝʢʩ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʢʘʥʘʣʫ ʙʣʠʟʴʢʦ 0,66 

ʤʢʤ ʽ ʙʣʠʞʥʴʦʛʦ ɯʏ-ʢʘʥʘʣʫ ʙʣʠʟʴʢʦ 0,86 ʤʢʤ. ʏʝʨʚʦʥʠʡ ʢʘʥʘʣ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʽ 

ʩʠʣʴʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʭʣʦʨʦʬʽʣʫ, ʪʦʜʽ ʷʢ ʢʘʥʘʣ ʙʣʠʞʥʴʦʛʦ ɯʏ-ʜʽʘʧʘʟʦʥʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʧʣʘʪʦ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʙʠʪʪʷ. ɼʚʘ ʢʘʥʘʣʠ ʚʽʜʯʫʚʘʶʪʴ ʜʫʞʝ ʨʽʟʥʽ 

ʛʣʠʙʠʥʠ ʯʝʨʝʟ ʨʦʩʣʠʥʥʽ ʧʦʢʨʠʚʠ [6].  

ʊʘʢʦʞ ʜʣʷ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ 

Google Earth Engine ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS. 

ʈʝʟʫʣʴʪʘʪʠ. ʗʢ ʚʽʜʦʤʦ, ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʫʨʘʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ 

ʨʦʩʽʡʩʴʢʦʶ ʘʛʨʝʩʽʻʶ. ʋ 2024 ʨʦʮʽ ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ ʟʘʭʦʧʠʣʠ 111 ʢʤĮ ʪʝʨʠʪʦʨʽʾ ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʪʽ [7].  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ɭʉ çCopernicusè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʙʦʡʦʚʠʭ ʜʽʡ. 

ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʟʥʽʤʢʠ ʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʽʤʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ ʚʧʣʠʚʫ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ (ʩʽʯʝʥʴ, 2021ʨ). ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʧʦʤʽʪʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʚʠʜʥʦ ʧʦʣʷ ʧʦʥʽʚʝʯʝʥʽ ʚʠʨʚʘʤʠ ʚʽʜ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʩʥʘʨʷʜʽʚ, 

ʘʚʽʘʮʽʡʥʠʭ ʙʦʤʙ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʙʦʻʧʨʠʧʘʩʽʚ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ (ʨʠʩ. 2). ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Google Earth Engin ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʤʘʻ 

ʧʦʰʢʦʜʞʝʥʥʷ 1: ʚʦʥʦ ʟʘʡʤʘʻ 0,75 ʛʘ. ɺʠʨʚʘ ʧʽʜ ʥʦʤʝʨ 2 ʤʘʻ ʧʣʦʱʫ 0,29 ʛʘ, 3 ï 0,25 ʛʘ. 

ʇʦʰʢʦʜʞʝʥʥʷ 5, 6, 7 ʤʘʶʪʴ ʚʝʣʠʯʠʥʫ 0,32, 0,18 ʪʘ 0,29 ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʤʝʥʰʠʤʠ 

ʚʠʷʚʠʣʠʩʷ ʚʠʨʚʠ ʧʽʜ ʥʦʤʝʨʘʤʠ 4 ï 0,10 ʛʘ ʪʘ 8 ï 0,13 ʛʘ. ɿʘʛʘʣʦʤ ʧʦʰʢʦʜʞʝʥʥʷ ʦʭʦʧʣʶʶʪʴ 

ʟʥʘʯʥʫ ʧʣʦʱʫ, ʧʨʠʯʦʤʫ ʾʭ ʨʦʟʤʽʨʠ ʚʘʨʽʶʶʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ 

ʚʧʣʠʚʫ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ. 

 

  
ʈʠʩʫʥʦʢ 1. ɿʥʽʤʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

Sentinel-2 L2A, 29.01.2021 

ʈʠʩʫʥʦʢ 2. ɿʥʽʤʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʝʤʝʣʴʥʦʾ Sentinel-2 

L2A, 27.10.2024 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʪʝʨʠʪʦʨʽʾ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʽʥʜʝʢʩʦʤ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ 
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ʟʘ 29 ʩʝʨʧʥʷ 2021 ʨʦʢʫ ʪʘ 27 ʞʦʚʪʥʷ 2024 ʨʦʢʫ. ʄʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʷʢʠʭ ʟʤʽʥ ʟʘʟʥʘʣʠ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ. ɺ ʧʝʨʽʦʜ 2024 ʨʦʢʫ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ (ʨʠʩ. 3), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʜʽʣʷʥʢʠ ʚʽʡʩʴʢʦʚʦʶ ʟʙʨʦʻʶ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ NDVI ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ ʩʢʣʘʜʘʣʦ 0,53 (ʨʠʩ.4), ʘ ʚ 2024ʨ. ʽʥʜʝʢʩ 

ʟʤʝʥʰʠʚʩʷ ʤʘʡʞʝ ʚ 3,5 ʨʘʟʠ (0,15). ʇʦʢʘʟʥʠʢ ʚ 2021 ʨʦʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʭʦʨʦʰʫ ʚʝʛʝʪʘʮʽʶ ʪʘ 

ʟʜʦʨʦʚʫ ʨʦʩʣʠʥʥʽʩʪʴ, ʘ ʪʦʡ ʯʘʩ ʷʢ ʽʥʜʝʢʩ 2024 ʨʦʢʫ ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʚʠʩʥʘʞʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ 

ʘʙʦ ʾʾ ʟʘʛʠʙʝʣʴ. 

 

  
ʈʠʩʫʥʦʢ 3. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʜʝʢʩʫ NDVI ʧʽʩʣʷ 

ʧʦʰʢʦʜʞʝʥʥʷ (27.10.2024) 

ʈʠʩʫʥʦʢ 4. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʜʝʢʩʫ NDVI ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ (29.08.2021) 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʨʽʟʥʠʮʝʚʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ 

(NDMI), ʷʢʠʡ ʧʦʢʘʟʫʻ ʩʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʦʩʪʽ ʨʦʩʣʠʥ, ʚʠʟʥʘʯʝʥʠʡ ʚ Google Earth Engin 

(ʬʦʨʤʫʣʘ 2). ɿʥʦʚʫ ʞ ʧʦʨʽʚʥʷʥʥʷ ʪʝʨʠʪʦʨʽʡ ʜʦ (ʨʠʩ. 5) ʪʘ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ (ʨʠʩ. 6). 

ʗʢ ʚʽʜʦʤʦ, ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ NDMI (ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ -1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʨʦʜʶʯʦʤʫ 

ˇʨʫʥʪʫ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʥʘ ʨʠʩʫʥʢʫ). ɿʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ (-0.2 ʜʦ 0.4), ʟʘʟʚʠʯʘʡ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʚʦʜʥʠʡ ʩʪʨʝʩ. ɺʠʩʦʢʽ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ (ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0.4 ʜʦ 1) ʚʢʘʟʫʶʪʴ ʥʘ ʛʫʩʪʠʡ 

ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʙʝʟ ʚʦʜʥʦʛʦ ʩʪʨʝʩʫ (ʩʠʥʽʡ ʢʦʣʽʨ ʥʘ ʨʠʩʫʥʢʫ) [8]. 

ʊʝʨʤʽʥ çʚʦʜʥʠʡ ʩʪʨʝʩè ʩʪʦʩʫʻʪʴʩʷ ʩʪʘʥʫ ʨʦʩʣʠʥʠ, ʢʦʣʠ ʾʾ ʚʦʜʥʽ ʧʦʪʨʝʙʠ ʧʝʨʝʚʠʱʫʶʪʴ ʪʝ, 

ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ˇʨʫʥʪ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʨʦʩʣʠʥʘ çʭʦʯʝ ʧʠʪʠè, ʘʣʝ ˇʨʫʥʪ ʥʝ ʤʘʻ 

ʜʦʩʪʘʪʥʴʦ ʚʦʜʠ, ʱʦʙ ʚʛʘʤʫʚʘʪʠ ʮʶ ʩʧʨʘʛʫ [9]. 

ɿ ʨʠʩʫʥʢʽʚ 5, 6 ʚʠʜʥʦ, ʱʦ ˇʨʫʥʪʠ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʘʣʠ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʟʚʦʣʦʞʝʥʽ, 

ʯʝʨʝʟ ʱʦ ʟʥʠʟʠʣʘʩʷ ʾʭ ʷʢʽʩʪʴ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʩʝʨʝʜʥʴʦʛʦ ʽʥʜʝʢʩʫ NDMI, ʱʦ 

ʩʪʘʥʦʚʣʷʪʴ: 2021 ʨʽʢ ï 0,092; 2024 ʨʽʢ ï -0,024. ʊʦʙʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʥʘʩʣʽʜʦʢ 

ʚʦʻʥʥʠʭ ʜʽʡ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʚʦʣʦʞʝʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ.  

 

  
ʈʠʩʫʥʦʢ 5. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʜʝʢʩʫ NDʄI ʧʽʩʣʷ 

ʧʦʰʢʦʜʞʝʥʥʷ, 27.10.2024ʨ 

ʈʠʩʫʥʦʢ 6. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʜʝʢʩʫ NDʄI ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ, 29.08.2021ʨ. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 
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ɺʠʩʥʦʚʢʠ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʟʝʤʣʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ). ʅʘ ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-2 ʪʘ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʫ Google Earth Engine ʽ QGIS ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʩʪʘʥʽ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ 

ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʨʠʪʦʨʽʾ ʧʦʙʣʠʟʫ ʩʝʣʘ ʂʘʤôʷʥʢʘ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ NDVI ʪʘ NDMI ʟʘ 2021 ʪʘ 2024 ʨʦʢʠ ʧʦʢʘʟʘʣʠ ʷʚʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʚʝʛʝʪʘʮʽʾ (ʟ 0,53 ʜʦ 0,15) ʪʘ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ (ʟ 0,092 ʜʦ -0,024), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʛʨʘʜʘʮʽʶ 

ʟʝʤʝʣʴ ʫʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʟʥʽʤʢʽʚ ʚʠʷʚʠʣʘ ʬʽʟʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʫʛʽʜʴ ï 

ʚʠʨʚʠ ʚʽʜ ʚʠʙʫʭʽʚ, ʟʥʠʱʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ. ʊʘʢʽ ʥʘʩʣʽʜʢʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʧʦʛʽʨʰʝʥʥʷ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʟʝʤʝʣʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʫ ʟʦʥʘʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙʠ 

ʰʢʦʜʠ, ʘʣʝ ʡ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ɼɿɿ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʧʣʘʥʫʚʘʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ. 
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ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɿʄɯʅ ɺɸʈʊʆʉʊɯ ɿɽʄɽʃʔ ɺ ʋʂʈɸɰʅɯ ɺ 

ʋʄʆɺɸʍ ɺɯʁʅʀ 

ɺʠʩʣʦʛʫʟʦʚʘ ʆ.ɺ., ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, ʢʘʬʝʜʨʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2024 

ʨʦʢʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʦʣʠʚʘʥʴ ʮʽʥ ʪʘ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʠʥʦʢ ʟʝʤʣʽ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʚʘʨʪʦʩʪʽ 

ʟʝʤʣʽ, ʟʦʢʨʝʤʘ ʧʘʜʽʥʥʷ ʮʽʥ ʫ 2022 ʨʦʮʽ ʪʘ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʠʥʢʫ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ. 

Changes in the value of land plots in the Dnipropetrovsk region for the period from 2021 to 2024 were analyzed. 

Geoinformation modeling was used to identify spatial patterns of price fluctuations and assess the impact of external 

and internal factors on the land market. The results showed significant changes in land values, in particular, a drop in 

prices in 2022 and a gradual recovery of the market over the following years. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʨʠʥʦʢ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʟʥʘʚ ʟʥʘʯʥʠʭ ʟʤʽʥ. ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʚʘʨʪʦʩʪʽ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʦʚʥʽʰʥʽʭ ʪʘ 

ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʠʥʦʢ ʟʝʤʣʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʫ 

ʧʦʩʪʚʦʻʥʥʠʡ ʧʝʨʽʦʜ.  

ʆʩʢʽʣʴʢʠ ʨʠʥʦʢ ʟʝʤʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ, ʨʦʟʫʤʽʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʡʦʛʦ ʢʦʣʠʚʘʥʴ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʪʦʯʥʽʰʝ 

ʚʠʷʚʣʷʪʠ ʧʨʦʩʪʦʨʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʠʥʦʢ ʟʝʤʣʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʡʥʠ  ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʢʦʣʠʚʘʥʴ ʮʽʥ 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʨʘʡʦʥʘʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʈʠʥʦʢ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ 

ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʴ ʫ ʜʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʨʘʾʥʠ. 

ʈʦʩʽʡʩʴʢʘ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ ʨʠʥʦʢ ʟʝʤʣʽ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ, ʥʘ ʟʝʤʣʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [2]. ɼʦ ʚʽʡʥʠ ʣʽʜʝʨʘʤʠ ʟ ʦʙʽʛʫ ʟʝʤʣʽ ʙʫʣʠ ʍʘʨʢʽʚʩʴʢʘ, 

ʍʝʨʩʦʥʩʴʢʘ ʪʘ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ. ʋ 2022 ʨʦʮʽ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʩʪʠʣʘʩʷ ʚ ʟʘʭʽʜʥʽ ʨʝʛʽʦʥʠ: 

ɿʘʢʘʨʧʘʪʩʴʢʫ, ʍʤʝʣʴʥʠʮʴʢʫ ʪʘ ɺʽʥʥʠʮʴʢʫ ʦʙʣʘʩʪʽ. ʋ 2023 ʨʦʮʽ ʜʦ ʥʠʭ ʧʨʠʻʜʥʘʣʘʩʷ 

ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʞʚʘʚʣʝʥʥʷ ʨʠʥʢʫ ʚʥʘʩʣʽʜʦʢ ʩʪʘʙʽʣʽʟʘʮʽʾ ʣʽʥʽʾ ʬʨʦʥʪʫ. 

ʋ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʨʘʥʟʘʢʮʽʾ ʤʘʡʞʝ ʥʝ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʯʝʨʝʟ ʦʢʫʧʘʮʽʶ [4]. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʧʽʩʣʷ ʚʽʡʥʠ ʮʽʥʠ ʥʘ ʟʝʤʣʶ ʟʨʦʩʪʫʪʴ [1]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʮʽʥ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ArcGIS, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ [5]. ɺʠʢʦʥʘʥʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʤʽʥ ʩʝʨʝʜʥʴʦʾ 

ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦ ʨʘʡʦʥʘʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʫ 2021-2024 ʨʨ.  

ɺʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʟ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ ʢʽʣʴʢʦʩʪʽ ʫʛʦʜ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʟʝʤʣʽ ʥʘ ʩʘʡʪʽ 

ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʟʘ ʪʘʢʽ ʧʝʨʽʦʜʠ: ʜʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ (2021 ʨ.), ʧʽʩʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʠʥʢʫ ʧʽʜ ʯʘʩ ʚʽʡʥʠ (ʩʝʨʧʝʥʴïʣʠʩʪʦʧʘʜ 2022) ʪʘ (2023-2024 ʨʨ.). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʫ 2021 ʨʦʮʽ (ʨʠʩʫʥʦʢ 1), ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʨʠʥʢʫ ʟʝʤʣʽ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʧʨʦʩʪʦʨʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʮʽʥ. ɺʠʱʽ ʮʽʥʠ ʙʫʣʠ ʫ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ  ʧʦʙʣʠʟʫ ʤ. ɼʥʽʧʨʦ 

(ˇʨʫʥʪʠ ʙʽʣʴʰʦʾ ʨʦʜʶʯʦʩʪʽ), ʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʦʟʚʠʥʝʥʘ. ʇʽʚʜʝʥʥʽ ʨʘʡʦʥʠ, ʟ ʤʝʥʰ ʷʢʽʩʥʠʤʠ 

ˇʨʫʥʪʘʤʠ ʪʘ ʧʦʩʫʰʣʠʚʠʤ ʢʣʽʤʘʪʦʤ, ʤʘʣʠ ʟʥʘʯʥʦ ʥʠʞʯʽ ʮʽʥʠ [3]. 
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ʈʠʩʫʥʦʢ 1. ʉʝʨʝʜʥʽ ʮʽʥʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2021 ʨʦʮʽ. 1:2000000 ʧʦʜʘʥʦ 

ʟʽ ʟʤʝʥʰʝʥʥʷʤ (ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ). 

ʋ 2022 ʨʦʮʽ (ʨʠʩʫʥʦʢ 2), ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ, ʮʽʥʠ ʨʽʟʢʦ ʚʧʘʣʠ, ʘ ʚ ʜʝʷʢʠʭ 

ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʥʝ ʬʽʢʩʫʚʘʣʦʩʴ ʞʦʜʥʦʾ ʪʨʘʥʟʘʢʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʫʛʦʜ ʧʦʷʩʥʶʻʪʴʩʷ 

ʥʝʩʪʘʙʽʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʽ ʨʠʟʠʢʦʤ ʤʦʞʣʠʚʦʾ ʦʢʫʧʘʮʽʾ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʛʦʜ ʫ 4 ʨʘʟʠ, ʜʦ 

240, ʧʨʠʟʚʝʣʦ ʜʦ ʭʘʦʪʠʯʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʮʽʥ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʝʨʝʜʥʽ  ʮʽʥʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2022 ʨʦʮʽ. 1:2000000 

ʧʦʜʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ (ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ). 

ʋ 2023-2024 ʨʦʢʘʭ (ʨʠʩʫʥʦʢ 3) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʠʥʢʫ, ʘʣʝ ʮʽʥʠ ʱʝ ʥʝ ʜʦʩʷʛʣʠ 

ʨʚ̔ʥʷ 2021 ʨʦʢʫ. ʎʽʥʠ ʟʨʦʩʣʠ ʫ ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ, ʜʝ ʻ ʩʪʘʙʽʣʴʥʽʰʽ ʫʤʦʚʠ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʙʽʣʴʰʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʟʦʥʠ ʙʦʡʦʚʠʭ ʜʽʡ.  
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ʈʠʩʫʥʦʢ 3. ʉʝʨʝʜʥʽ  ʮʽʥʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2023-2024 ʨʦʢʘʭ. 1:2000000 

ʧʦʜʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ (ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ). 

ɺʚʘʞʘʻʤʦ, ʱʦ ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʮʽʥ ʥʘ ʟʝʤʣʶ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʽʚ, 

ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʫ ʪʘ ʚʽʜ ʣʽʥʽʾ ʙʦʡʦʚʦʛʦ ʟʽʪʢʥʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʮʽʥ ʥʘ ʟʝʤʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ArcGIS 

ʧʦʢʘʟʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. ɺʠʷʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ (ʫ ʜʝʷʢʠʭ 

ʨʘʡʦʥʘʭ ʮʽʥʠ ʧʝʨʝʚʠʱʫʶʪʴ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʣʴʰ, ʥʽʞ ʫʜʚʽʯʽ) ʪʘ ʢʦʣʠʚʘʥʥʷ ʮʽʥʠ ʥʘ 

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ. ʂʘʨʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʟʚ'ʷʟʦʢ ʮʽʥ ʟ ʧʦʣʽʪʠʯʥʠʤʠ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ.  ʋ 2021 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ  ʧʨʦʩʪʦʨʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʮʽʥ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʚʽʜʩʪʘʥʽ ʚʽʜ  ʤ. ɼʥʽʧʨʦ. ʋ 2022 ʨʦʮʽ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʾ 

ʘʛʨʝʩʽʾ ʈʌ, ʩʝʨʝʜʥʽ ʮʽʥʠ ʨʽʟʢʦ ʚʧʘʣʠ (ʙʣʠʟʴʢʦ 36%), ʨʘʜʠʢʘʣʴʥʦ ʟʤʝʥʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʫʛʦʜ 

ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ. ʋ 2023-2024 ʨʦʢʘʭ ʨʠʥʦʢ ʟʝʤʣʽ ʧʦʯʘʚ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ, ʽ, ʭʦʯʘ ʮʽʥʠ ʱʝ ʥʝ 

ʧʦʚʝʨʥʫʣʠʩʴ ʜʦ ʨʽʚʥʷ 2021 ʨʦʢʫ,  ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʧʦʪʦʯʥʠʤʠ ʪʘ ʜʦʚʦʻʥʥʠʤʠ ʮʽʥʘʤʠ ʩʢʣʘʜʘʻ 

22%. ɺʚʘʞʘʻʤʦ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʮʽʥ ʟʘ ʟʝʤʣʶ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ.  

1. ɺʦʣʦʰʠʥ, ɺ.ʋ., ʂʦʨʦʣʴ, ʇ.ʇ. (2022). ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʪʝʤʘʪʠʯʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ʟʘʩʦʙʘʤʠ ɻɯʉ MapInfo Professional. ʃʫʮʴʢ. 

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://e.land.gov.ua/. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 02.02.2025). 

3. ɯʥʪʝʨʘʢʪʠʚʥʘ ʢʘʨʪʘ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://superagronom.com/karty/karta-gruntiv-ukrainy#win3. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.02.2025). 

4. ʂʚʘʨʪʶʢ, ɺ. ʄ. (2023). ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʝʤʣʽ ʧʽʜ 

ʯʘʩ ʚʽʡʥʠ ʨʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. ʂʠʾʚ.  

5. ʂʦʰʝʣʴ, ɸ.ʆ. (2014). ʄʘʩʦʚʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ: ʐʚʝʜʩʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʚ ʋʢʨʘʾʥʽ. ʂʠʾʚ 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʃʷʰʝʥʢʦ ɼ.ʆ. (ʜʦʮʝʥʪ, ʜʦʢʪʦʨ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè, ʢʘʬʝʜʨʘ 

ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ) 
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ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʁ ɸʅɸʃɯɿ ʉʋʇʋʊʅʀʂʆɺʀʍ ɿʅɯʄʂɯɺ ɺ QGIS: ʈʆɿʈʆɹʂɸ 

ʇʃɸɻɯʅɸ ɼʃʗ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ɸʅʆʄɸʃʔʅʀʍ ɿʆʅ 

ɻʫʜʘʢ ɺ.ʄ., ʘʩʧʽʨʘʥʪ, 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʄʘʨʛʝʩ  ʉ.ɺ., ʘʩʧʽʨʘʥʪ, 

ʅʘʫʢʦʚʠʡ ʮʝʥʪʨ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɿʝʤʣʽ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʧʣʘʛʽʥ ʜʣʷ QGIS, ʱʦ ʘʚʪʦʤʘʪʠʟʫʻ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʥʘ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʧʦʨʦʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ ʜʦʚʢʽʣʣʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʛʽʥʫ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ 

ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ Sentinel-1. 

This paper presents a developed plugin for QGIS that automates the detection of anomalous areas in satellite 

imagery. Threshold analysis and statistical modeling methods are used to process the data, enhancing the accuracy and 

efficiency of environmental change monitoring. The plugin is demonstrated through the analysis of Sentinel-1 satellite 

image. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʚʽʜʽʛʨʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʤʽʥ ʜʦʚʢʽʣʣʷ, ʦʮʽʥʮʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ 

ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ, ʟʦʢʨʝʤʘ ʚʽʟʫʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ ʨʫʯʥʝ ʦʮʠʬʨʫʚʘʥʥʷ, ʚʠʷʚʣʷʶʪʴ 

ʟʥʘʯʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ɰʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʥʠʞʫʻʪʴʩʷ ʯʝʨʝʟ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʦʮʽʥʢʠ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ ʘʥʘʣʽʪʠʢʘ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʘʥʘʣʽʟ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʤʽʥ. ɺʽʜʪʘʢ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʥʝʦʙʭʽʜʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʟʜʘʪʥʠʭ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [3].  

ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʦʧʠʩʘʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʧʣʘʛʽʥ ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS, 

ʱʦ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʘʥʦʤʘʣʴʥʽ 

ʟʦʥʠ, ʪʦʙʪʦ ʪʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʚʪʦʨʘʤʠ ʧʣʘʛʽʥʘ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʣʘʛʽʥʫ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʜʘʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ, ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʾʭ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ ʘʥʦʤʘʣʴʥʦʩʪʽ. ʇʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʨʠʪʝʨʽʡ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʦʙôʻʢʪʠ ʟ 

ʘʥʦʤʘʣʴʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʘʙʦ ʽʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ.  

ʆʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʧʣʘʛʽʥʽ QGIS ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʨʘʩʪʨʦʚʦʛʦ ʟʥʽʤʢʘ, ʧʽʩʣʷ ʯʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. 

ɿʦʢʨʝʤʘ, ʢʦʨʠʩʪʫʚʘʯ ʚʩʪʘʥʦʚʣʶʻ ʯʫʪʣʠʚʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʪʘ ʚʠʟʥʘʯʘʻ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʘʥʘʣʽʟʫ. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʩʠʩʪʝʤʘ ʛʝʥʝʨʫʻ ʚʝʢʪʦʨʥʽ 

ʰʘʨʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʠʜʽʣʝʥʽ ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʦʨʦʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʣʛʦʨʠʪʤ 

ʽʜʝʥʪʠʬʽʢʫʻ ʜʽʣʷʥʢʠ, ʱʦ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ [1]. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʟʫ ʧʣʘʛʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʽʙʣʽʦʪʝʢʠ Python, ʟʦʢʨʝʤʘ NumPy, SciPy, 

GDAL ʪʘ Scikit-learn [2], ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʟ 

QGIS. ɺʝʢʪʦʨʠʟʘʮʽʷ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ gdal.Polygonize(), 

ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʚʠʜʽʣʝʥʽ ʦʙʣʘʩʪʽ ʚ ʧʦʣʽʛʦʥʘʣʴʥʽ ʦʙôʻʢʪʠ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
 

99 

 

ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʠʤʯʘʩʦʚʠʤʠ ʬʘʡʣʘʤʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ [2]. 

ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʟ QGIS ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʫ ʟʨʫʯʥʦʤʫ 

ʛʨʘʬʽʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʦʙʨʦʙʢʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʣʘʛʽʥʘ ʜʣʷ ʢʘʨʪʠ ʟʤʽʱʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʦʪʨʠʤʘʥʦʾ ʚʥʘʩʣʽʜʦʢ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ Sentinel-1. ʅʘ ʚʭʽʜ ʧʣʘʛʽʥʘ ʧʦʜʘʥʦ 

ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʦʤ D-InSAR ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ Sentinel-1 (ʈʠʩ. 1ʘ), 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʤʽʱʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʤʽʞ ʜʚʦʤʘ ʯʘʩʦʚʠʤʠ ʪʦʯʢʘʤʠ. ʇʽʩʣʷ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʣʘʛʽʥ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʽʣʠʚ ʘʥʦʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʟʤʽʥ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ. ʎʽ ʘʥʦʤʘʣʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʟʝʤʥʦʾ ʢʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʽ ʧʨʠʨʦʜʥʠʤʠ ʯʠ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ.  

 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1. ʘ).  ʚʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ; ʙ)  ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʛʽʥʘ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ï ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʽʣʝʥʽ 

ʧʦʣʽʛʦʥʠ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʱʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 

ʈʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʤʽʩʪʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʤʽʥ ʫ ʚʠʩʦʪʘʭ ʧʦʚʝʨʭʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʠʪʠ ʛʝʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʨʝʛʽʦʥʽ ʪʘ ʧʨʦʚʝʩʪʠ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʟʦʥʠ ʘʥʦʤʘʣʴʥʠʭ 

ʟʤʽʱʝʥʴ (ʨʠʩ. 1ʙ). ʆʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʽʣʝʥʠʭ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʥʘ ʦʩʥʦʚʽ 

ʦʙʨʦʙʣʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʟʤʽʱʝʥʴ ʧʦʚʝʨʭʥʽ. ʅʘʡʙʽʣʴʰʘ 

ʟʘ ʧʣʦʱʝʶ ʘʥʦʤʘʣʴʥʘ ʜʽʣʷʥʢʘ ʤʘʻ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʤʽʱʝʥʥʷ -0,11 ʤ, ʤʘʢʩʠʤʘʣʴʥʝ -0,05 

ʤ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ -0,07 ʤ. ʇʦʜʽʙʥʽ ʚʽʜ'ʻʤʥʽ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʨʦʩʽʜʘʥʥʷ 

ʧʦʚʝʨʭʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʩʫʤʘʨʥʠʤ ʟʤʽʱʝʥʥʷʤ. ɯʥʰʽ ʟʥʘʯʥʽ ʧʦʣʽʛʦʥʠ, ʤʘʶʪʴ 

ʘʥʘʣʦʛʽʯʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ ʟ ʧʨʦʩʽʜʘʥʥʷʤ ʫ ʨʝʛʽʦʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʧʣʘʛʽʥ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʜʦʟʚʦʣʷʶʯʠ ʟʥʠʟʠʪʠ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʘʥʘʣʽʟ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʜʦʚʢʽʣʣʽ. ʁʦʛʦ 

ʽʥʪʝʛʨʘʮʽʷ ʫ QGIS ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʇʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʥʘʣʽʟʫ ʫ QGIS ʧʦʢʘʟʫʻ, ʱʦ ʧʣʘʛʽʥ ʥʝ ʣʠʰʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʬʦʨʤʘʮʽʡ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʠʡ, ʚʽʜʪʚʦʨʶʚʘʥʠʡ 

ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʷʭ.  
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ɼʀʅɸʄɯʂɸ ɿʄɯʅʀ ʆɹʄɯʃɯʅʅʗ ʂɸʍʆɺʉʔʂʆɻʆ ɺʆɼʆʉʍʆɺʀʑɸ ɿɸ ɼɸʅʀʄʀ 

ɼɿɿ 

ʃʘʚʨʠʥʦʚʠʯ ɭ.ɺ. ʩʪʫʜʝʥʪ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊ. ʐʝʚʯʝʥʢʘ 

ɺ ʜʦʩʣʽʜʞʝʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Landsat 8, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʟʤʽʥʫ ʜʠʥʘʤʽʢʠ ʦʙʤʽʣʽʥʥʷ 

ʚʦʜʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟ 02.06.2023 ʧʦ 09.04.2024 ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʦʱʘ ʚʦʜʦʩʭʦʚʠʱʘ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 

38% ʚʽʜ ʾʾ ʧʦʯʘʪʢʦʚʦʾ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʦʙʤʽʣʽʥʥʷ ʚʽʜʟʥʘʯʠʚʩʷ 09.04.2024 ʨʦʢʫ ʚ ʧʨʦʮʝʥʪʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʩʪʘʥʦʚʠʚ 62%, ʘ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʚʽʜʟʥʘʯʝʥʠʡ 04.07.2023 - ʣʠʰʝ 16%. 

In this study, using Landsat 8 satellite imagery, the dynamics of water shallowing were analyzed over the period 

from June 2, 2023 to April 9, 2024. It was found that the area of the reservoir decreased by 38% compared to its 

original size. The highest level of shallowing was recorded on April 9, 2024, reaching 62%, while the lowest level was 

observed on July 4, 2023 ð only 16%. 

ɺʩʪʫʧ. ʂʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ̒ʡʦʛʦ ʙʝʨʝʛʠ. 

ɺʦʥʠ ʫʪʚʦʨʝʥʽ ʚʥʘʩʣʽʜʦʢ ʧʦʪʫʞʥʦʾ ʟʦʥʠ ʂʦʥʢʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʟʯʣʝʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʟ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ. ʎʝ ʛʝʦʣʦʛʽʯʥʝ ʷʚʠʱʝ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʽʡʢʽʩʪʴ ʽ ʤʦʨʬʦʣʦʛʽʶ ʙʝʨʝʛʽʚ, ʨʦʙʣʷʯʠ ʾʭ ʚʽʜʥʦʩʥʦ ʢʨʫʪʠʤʠ ʪʘ ʥʝʩʪʽʡʢʠʤʠ. ɼʣʷ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʩʭʦʚʠʱʘ ʭʘʨʘʢʪʝʨʥʽ ʯʠʩʣʝʥʥʽ ʘʨʭʽʧʝʣʘʛʠ. ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ ʽ ʇʽʚʥʽʯʥʝ 

ʇʨʠʯʦʨʥʦʤʦʨ'ʷ ʨʦʟʜʽʣʝʥʽ ʇʽʚʥʽʯʥʦ-ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʤ ʨʦʟʣʦʤʦʤ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʦʚʱʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʂʘʭʦʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ 

ʟʙʘʛʘʯʝʥʝ ʘʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰʦʛʦ ʟʘ ʧʣʦʱʝʶ 

ʪʘ ʟʘʧʘʩʘʤʠ ʥʽʢʝʣʴ-ʤʘʨʛʘʥʮʝʚʦʛʦ ʨʦʜʦʚʠʱʘ ʚ ʙʘʩʝʡʥʽ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʦ ʚʢʣʶʯʘʻ ʤʦʨʩʴʢʽ ʪʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʘʮʽʾ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʚʽʜʢʣʘʜʽʚ, ʪʘʢʽ ʷʢ ʚʘʧʥʷʢʠ, ʧʽʩʢʠ, ʛʣʠʥʠ, 

ʦʨʛʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ [1].  

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʟʤʽʥ ʨʽʚʥʷ ʚʦʜʠ ʫ ʂʘʭʦʚʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ 

ʧʽʩʣʷ ʚʠʙʫʭʫ (06.06.2023 ʨ.), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʟʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ. 

ʄʝʪʦʜʠ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʦʜʠ ʫ 

ʂʘʭʦʚʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟ 02.06.2023 ʧʦ 09.04.2024 ʨʦʢʫ, ʩʧʨʠʯʠʥʝʥʦʾ 

ʨʫʡʥʫʚʘʥʥʷʤ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ. ʈʦʟʨʘʭʫʥʦʢ  ʟʤʽʥ ʦʙ'ʻʤʫ ʚʦʜʠ ʥʘ ʚʦʜʦʩʭʦʚʠʱʽ ʟʜʽʡʩʥʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʽʚ-ʙʣʠʟʥʶʢʽʚ Sentinel-2, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʪʘ ʛʣʦʙʘʣʴʥʦ ʦʭʦʧʣʶʻ ʟʝʤʥʫ 

ʧʦʚʝʨʭʥʶ ʽʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʧʦʚʪʦʨʥʠʭ ʚʽʜʚʽʜʫʚʘʥʴ, ʚʠʩʦʢʦ ʁ ʧʨʦʩʪʦʨʦʚʦ-ʨʦʟʜʽʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʪʘ ʰʠʨʦʢʦʛʦ ʧʦʣʷ ʟʦʨʫ ʪʘ Landsat 8, ʷʢʠʡ ʦʩʥʘʱʝʥʠʡ ʦʧʝʨʘʪʠʚʥʠʤ ʜʘʪʯʠʢʦʤ 

ʥʘʟʝʤʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʪʝʧʣʦʚʠʤ ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʜʘʪʯʠʢʦʤ, ʱʦ ʥʘʜʘʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʫ ʨʽʟʥʠʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ. Landsat 8 ʦʪʨʠʤʫʻ ʟʦʙʨʘʞʝʥʥʷ ʟ 15 ʤ ʧʘʥʭʨʦʤʘʪʠʯʥʠʤ ʽ 30 ʤ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʽʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 185 ʢʽʣʦʤʝʪʨʽʚ [2,3]. 

 ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʨʘʭʫʥʦʢ ʜʠʥʘʤʽʢʠ ʦʙʤʽʣʽʥʥʷ ʚʦʜʠ, ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʧʦʨʪʘʣʦʤ EOBrowser ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʦʟʥʽʤʢʽʚ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʣʦʱʘ ʚʦʜʦʩʭʦʚʠʱʘ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 

38% ʚʽʜ ʾʾ ʧʦʯʘʪʢʦʚʦʾ. ʆʮʠʬʨʦʚʫʚʘʥʥʷ ʧʣʦʱʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʡʦʛʦ ʨʦʟʤʽʨʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘ 

ʪʘʢʠʤʠ ʜʘʪʘʤʠ: 02.06.2023 (ʨʠʩʫʥʦʢ 1), 18.06.2023 (ʨʠʩʫʥʦʢ 2), 04.07.2023 (ʨʠʩʫʥʦʢ. 3), 

24.10.2023 (ʨʠʩʫʥʦʢ 4), 12.01.2024 (ʨʠʩʫʥʦʢ 5), 24.03.2024(ʨʠʩʫʥʦʢ 6), 09.04.2024(ʨʠʩʫʥʦʢ 7) 

ʪʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. ɼʠʥʘʤʽʢʘ ʨʽʚʥʷ ʦʙʤʽʣʽʥʥʷ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʟ ʯʝʨʚʥʷ 2023 ʨʦʢʫ ʧʦ ʢʚʽʪʝʥʴ 2024 ʨʦʢʫ. 

ʏʘʩ ʇʣʦʱʘ ʢʤĮ % ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

02.06.2023 2122.59 100 

18.06.2023 1533.36 72 

04.07.2023 338.22 16 

24.10.2023 850.63 40 

12.01.2024 461.04 28 

24.03.2024 1287.21 61 

09.04.2024 1321.66 62 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʩʥʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʚʢʘʟʘʥʦʛʦ ʧʝʨʽʦʜʫ ʨʽʚʝʥʴ 

ʦʙʤʽʣʽʥʥʷ ʚʦʜʦʩʭʦʚʠʱʘ ʂʘʭʦʚʩʴʢʦʛʦ ʟʤʽʥʶʚʘʚʩʷ ʟʥʘʯʥʦ, ʟ ʚʝʣʠʢʠʤ ʢʦʣʠʚʘʥʥʷʤ ʧʣʦʱʽ 

ʚʦʜʦʡʤʠʱʘ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 2122.59 ʢʤĮ ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 338.22 ʢʤĮ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʦʙʤʽʣʽʥʥʷ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʰʠʡ ʤʽʩʷʮʴ, ʚʽʜʟʥʘʯʠʚʩʷ 09.04.2024 ʨʦʢʫ, 

ʢʦʣʠ ʧʣʦʱʘ ʚʦʜʦʡʤʠʱʘ ʚʽʜʥʦʚʠʣʘʩʷ ʪʘ ʩʪʘʥʦʚʠʪʴ 62% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. ʗʢ ʩʫʯʘʩʥʠʡ 

ʧʦʢʘʟʥʠʢ, ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʙʘʛʘʪʴʦʭ ʮʽʣʝʡ, ʚʢʣʶʯʘʶʯʠ: ʦʮʽʥʢʫ 

ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʡʦʛʦ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʟʨʦʰʝʥʥʷ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʥʝʨʛʝʪʠʢʘ, ʦʮʽʥʢʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʦʱʦ. 

ɿʤʽʥʘ ʧʣʦʱʽ ʚʦʜʦʡʤʠʱʘ ʟ ʯʘʩʦʤ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʝʤʝʣʴ, ʚʦʜʥʠʭ ʨʝʩʫʨʩʘʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʘʭ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʣʝ ʮʽ ʟʘʭʦʜʠ ʤʦʞʣʠʚʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʦʙʤʽʣʽʥʥʷ ʚʽʜʟʥʘʯʝʥʠʡ ʧʽʩʣʷ ʢʘʪʘʩʪʨʦʬʠ, ʘ 

ʩʘʤʝ 04.07.2023 ʨʦʢʫ  ̔ʧʣʦʱʘ ʚʦʜʦʡʤʠʱʘ ʩʪʘʥʦʚʠʣʘ 338 ʢʤĮ - ʣʠʰʝ 16% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, 

ʘ ʥʘʡʚʠʱʘ ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʽʡʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʦ 

ʚʽʜʙʫʜʫʚʘʥʥʷ ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ. ɼʣʷ ʢʨʘʱʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʦʙʤʽʣʽʥʥʷ 

ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʫ 

(ʨʠʩʫʥʦʢ 8). 

 

 
ʈʠʩʫʥʦʢ 8. - ʈʽʚʝʥʴ ʦʙʤʽʣʽʥʥʷ ʚʦʜʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚ ʧʨʦʮʝʥʪʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ  
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ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʦʜʠ ʫ ʂʘʭʦʚʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʧʽʩʣʷ 

ʨʫʡʥʫʚʘʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ Sentinel-2 ʽ Landsat-8. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʨʫʯ ʟ ʂʘʭʦʚʩʴʢʦʶ ɻɽʉ ʩʪʘʥʦʤ ʥʘ 09.04.2024. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʨʪʘʣʫ EO Browser ʧʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʦʙʤʽʣʽʥʥʷ ʚʦʜʠ ʫ ʂʘʭʦʚʩʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʽ ʟ ʯʝʨʚʥʷ 2023 ʨʦʢʫ ʜʦ ʢʚʽʪʥʷ 2024 ʨʦʢʫ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʧʣʦʱʘ ʚʦʜʦʡʤʠʱʘ 

ʟʤʝʥʰʠʣʘʩʴ ʥʘ 38%, ʢʦʣʠʚʘʶʯʠʩʴ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ 2122.59 ʢʤĮ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ 338.22 ʢʤĮ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʦʙʤʽʣʽʥʥʷ ʚʽʜʟʥʘʯʝʥʦ 09.04.2024 ʨʦʢʫ, ʢʦʣʠ ʧʣʦʱʘ ʚʽʜʥʦʚʠʣʘʩʷ ʜʦ 62% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. 

1. ɿʘʮʝʨʢʦʚʥʠʡ ɺ. ɯ. ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ʌʽʟʠʯʥʽ ʦʩʥʦʚʠ [ʊʝʢʩʪ] : ʥʘʚʯ. ʧʦʩʽʙ. / 

ɺ. ɯ. ɿʘʮʝʨʢʦʚʥʠʡ ; ʂʠʾʚ. ʥʘʮ. ʫʥ-ʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. - ʂʠʾʚ : ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ; 

ʅʽʞʠʥ : ʅɼʋ ʽʤ. ʄʠʢʦʣʠ ɻʦʛʦʣʷ, 2018. ï 380. 

2. ʇʠʣʠʧʝʥʢʦ, ɯ.ʆ., ɹʦʨʪʥʽʢʦʚ, ɭ.ɻ. (2020). ʌʽʟʠʯʥʘ ʛʝʦʛʨʘʬʽʷ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, URL: 

http://eprints.mdpu.org.ua/id/eprint/1467/ 

3. Landsat 8-9 Level 2. Sentinel Hub (2024), URL: https://docs.sentinel-

hub.com/api/latest/data/landsat-8-l2. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ: ʉʪʘʭʽʚ ɯ. ʈ. (ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè) 

Yevhen Lavrynovych. DYNAMICS OF THE KAKHOVKA RESERVOIR SHALLOWS 

CHANGE FROM JUNE 2, 2023 TO APRIL 9, 2024  
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ɼʀʅɸʄɯʂɸ ɿʄɯʅ ʇʃʆʑ ɯɿʖʄʉʔʂʆɻʆ ʃɯʉʋ ɺʅɸʉʃɯɼʆʂ ɺʇʃʀɺʋ 

ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ 

ʄʠʨʛʦʨʦʜ ʄ. ɸ. 2 ʢʫʨʩ, ʛʨʫʧʘ çʆʮʽʥʢʘ ʟʝʤʣʽ ʪʘ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘè 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʟʝʤʝʣʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʘʭ Sentinel-2, ʷʢʽ ʦʙʨʦʙʣʷʣʠʩʷ ʫ ʧʣʘʪʬʦʨʤʽ 

Sentinel Hub EO Browser ʪʘ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ QGIS. ɿʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʣʦʱ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ ʟʘ 

ʧôʷʪʴ ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʫʧʨʦʜʦʚʞ 2022ï2023 ʨʨ. 

This study examines the dynamics of changes in forest land due to military actions in the Kharkiv region. An 

analysis was conducted using Sentinel-2 satellite imagery, processed in the Sentinel Hub EO Browser platform and 

QGIS software. A comparative assessment of the Izium Forest area over five years was carried out. The impact of 

military operations during 2022ï2023 was identified. 

ɺʩʪʫʧ. ɺʽʡʥʘ ʟʘʚʜʘʣʘ ʢʦʣʦʩʘʣʴʥʦʾ ʰʢʦʜʠ ʥʝ ʣʠʰʝ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʡ ʥʘʩʝʣʝʥʥʶ ʋʢʨʘʾʥʠ, ʘ 

ʡ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ʆʩʦʙʣʠʚʦ ʧʦʩʪʨʘʞʜʘʣʠ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʽ ʝʢʦʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ. ʆʜʥʠʤ ʽʟ ʷʩʢʨʘʚʠʭ ʧʨʠʢʣʘʜʽʚ ʪʘʢʦʾ ʰʢʦʜʠ ʻ ɯʟʶʤʩʴʢʠʡ ʣʽʩ ʫ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ð ʪʝʨʠʪʦʨʽʷ, ʱʦ ʦʧʠʥʠʣʘʩʷ ʚ ʝʧʽʮʝʥʪʨʽ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʟʘʟʥʘʣʘ ʤʘʩʦʚʠʭ 

ʧʦʞʝʞ ʽ ʟʥʠʱʝʥʥʷ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʅʘ ʪʣʽ ʮʴʦʛʦ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʨʝʪʝʣʴʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʚʥʘʩʣʽʜʦʢ 

ʙʦʡʦʚʠʭ ʜʽʡ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ), ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ Sentinel-2, QGIS, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʥʝ ʣʠʰʝ ʟʘʬʽʢʩʫʚʘʪʠ ʤʘʩʰʪʘʙʠ ʚʪʨʘʪ, ʘ ʡ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʧʦʩʪʨʘʞʜʘʣʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ɯʟʶʤʩʴʢʠʡ ʣʽʩ ʙʫʚ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʝʢʦʩʠʩʪʝʤʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʡʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ð ʢʣʶʯʦʚʘ ʟʘʜʘʯʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʝʛʽʦʥʫ. ɺʪʨʘʪʘ ʣʽʩʫ ʟʘʛʨʦʞʫʻ ʥʝ ʣʠʰʝ 

ʬʣʦʨʽ ʪʘ ʬʘʫʥʽ, ʘ ʡ ʚʧʣʠʚʘʻ ʥʘ ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʥʠʡ ʙʘʣʘʥʩ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʻ ʘʢʪʫʘʣʴʥʠʤ ʢʨʦʢʦʤ ʜʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ ʪʘ ʨʦʟʨʦʙʢʠ 

ʟʘʭʦʜʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ɺʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʯʥʠʭ ʟʤʽʥ 

ʟʘʟʥʘʣʠ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʟʦʢʨʝʤʘ ɯʟʶʤʩʴʢʠʡ ʣʽʩ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʫ ʩʚʽʪʦʚʽʡ ʥʘʫʢʦʚʽʡ ʩʧʽʣʴʥʦʪʽ, 

ʦʩʢʽʣʴʢʠ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʣʽʩʽʚ, ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʽ ʚʪʨʘʪʠ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʇʨʦʙʣʝʤʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʚ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ɿʦʢʨʝʤʘ, [7] ʘʥʘʣʽʟʫʚʘʣʠ ʥʘʩʣʽʜʢʠ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʜʣʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʚʠʙʫʭʦʚʠʭ ʭʚʠʣʴ ʽ ʧʦʞʝʞ ʥʘ ʜʝʨʝʚʦʩʪʘʥ. 

ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ [3], ʷʢʽ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʥʘ ʨʦʩʣʠʥʥʠʡ 

ʧʦʢʨʠʚ ʫ ʨʝʛʽʦʥʘʭ ɸʬʨʠʢʠ ʪʘ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ. ɺʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʧʽʩʣʷ ʧʦʞʝʞ ʻ ʚʘʞʣʠʚʠʤ 

ʥʘʧʨʷʤʦʤ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʜʘʥʠʤʠ[6], ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʣʠʙʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʨʽʚʥʷ ʝʨʦʟʽʾ. ʂʨʽʤ ʪʦʛʦ, [5] 

ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ (Sentinel-2, Landsat) ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʫ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ʧʦʞʝʞ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʜʣʷ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ 

ʧʦʰʢʦʜʞʝʥʴ ʣʽʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʽʚ ʚʝʛʝʪʘʮʽʾ (NDVI, NBR, NDMI) ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʧʨʘʢʪʠʮʽ [4]. ɼʣʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʽʩʣʷ 

ʙʦʡʦʚʠʭ ʜʽʡ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ, ʦʙʨʦʙʣʝʥʽ ʫ Google Earth Engine ʘʙʦ 

QGIS, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʜʝʛʨʘʜʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʜʦʩʣʽʜʞʝʥʥʷ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ ʧʽʩʣʷ ʙʦʡʦʚʠʭ ʜʽʡ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʨʝʘʙʽʣʽʪʘʮʽʾ. 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʤʘʩʰʪʘʙʠ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʩʮʝʥʘʨʽʾ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʣʦʱ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. 

 ʄʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʢʦʩʤʽʯʥʦʾ ʤʽʩʽʾ 

Sentinel-2 L1C. ɼʣʷ ʦʮʽʥʢʠ ʟʤʽʥʠ ʩʪʘʥʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʜʝʢʩ NDVI (Normalized Difference Vegetation Index), ʷʢʠʡ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

NDVI =  ,    (1) 

 

NIR ï ʚʽʜʙʠʪʪʷ ʫ ʙʣʠʞʥʴʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ; 

RED ï ʚʽʜʙʠʪʪʷ ʫ ʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʬʦʨʤʫʣʠ, ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ (NDVI) ʫ ʧʝʚʥʽʡ ʪʦʯʮʽ ʟʥʽʤʢʘ ʜʦʨʽʚʥʶʻ 

ʨʽʟʥʠʮʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʽʜʙʠʪʦʛʦ ʩʚʽʪʣʘ ʚ ʯʝʨʚʦʥʦʤʫ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ, 

ʧʦʜʽʣʝʥʦʾ ʥʘ ʩʫʤʫ ʮʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ. ɿʥʘʯʝʥʥʷ NDVI ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ -1.0 ʜʦ 1.0, ʜʝ 

ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʭʤʘʨ, ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʯʠ ʩʥʽʛʫ, ʘ 

ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ ð ʥʘ ʩʢʝʣʽ ʯʠ ʦʛʦʣʝʥʠʡ ˇʨʫʥʪ. ɼʫʞʝ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ NDVI (0.1 ʽ 

ʤʝʥʰʝ) ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʧʦʨʦʞʥʽʭ ʩʢʝʣʷʩʪʠʭ ʜʽʣʷʥʦʢ, ʧʽʩʢʫ ʘʙʦ ʩʥʽʛʫ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ (ʚʽʜ 0.2 ʜʦ 0.3) ʛʦʚʦʨʷʪʴ ʧʨʦ ʚʠʷʚʣʝʥʥʷ ʯʘʛʘʨʥʠʢʽʚ ʽ ʣʫʢʽʚ, ʘ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ (ʚʽʜ 0.6 ʜʦ 0.8) ð ʣʽʩʽʚ ʧʦʤʽʨʥʦʛʦ ʪʘ ʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʘ [1]. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʫʷʚʫ ʷʢ ʙʦʡʦʚʽ ʜʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʣʽʩʫ ʽ ʡʦʛʦ ʛʫʩʪʦʪʫ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ Pseudo Forest Canopy Density (PFCD), ʱʽʣʴʥʽʩʪʴ ʧʩʝʚʜʦʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʢʣʘʩʠʬʽʢʫʻ ʢʦʞʝʥ ʧʽʢʩʝʣʴ ʟʘ ʦʜʥʽʻʶ ʟ ʥʘʩʪʫʧʥʠʭ ʢʘʪʝʛʦʨʽʡ: ʚʠʩʦʢʠʡ ʣʽʩ, ʥʠʟʴʢʠʡ ʣʽʩ, 

ʧʘʩʦʚʠʱʘ, ʛʦʣʘ ʟʝʤʣʷ, ʚʦʜʘ, ʥʝʚʽʜʦʤʠʡ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʣʽʩʦʚʽ ʟʦʥʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʚʠʨʫʙʢʦʶ ʣʽʩʽʚ, ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʣʝʡ ʽ ʥʘʚʽʪʴ ʜʣʷ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʜʣʷ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ 

EO Browser ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS [5]. 

ʈʝʟʫʣʴʪʘʪʠ. ʗʢ ʚʽʜʦʤʦ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʦʜʥʦʶ ʟ ʥʘʡʙʽʣʴʰ ʫʨʘʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ  ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ. ʋ 2024 ʨʦʮʽ ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ ʟʘʭʦʧʠʣʠ 211 ʢʤĮ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ [2]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʬʦʨʤʠ Sentinel Hub EO Browser ʧʨʦʚʝʜʝʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʣʽʩʦʚʠʭ ʫʛʽʜʴ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʟʘʟʥʘʣʠ ʨʫʡʥʫʚʘʥʴ ʫʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ. ʆʪʨʠʤʘʥʽ 

ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʧʦʰʢʦʜʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙʠ ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʦʢʨʝʩʣʠʪʠ 

ʧʦʜʘʣʴʰʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʧʣʦʱ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 5 ʟʥʽʤʢʽʚ: ʧʝʨʰʠʡ ʟʘ 

2016 ʨʽʢ, ʜʨʫʛʠʡ ʟʘ 2019, ʪʨʝʪʽʡ ʟʘ 2022, ʯʝʪʚʝʨʪʠʡ ʟʘ 2024 ʨʽʢ, ʽ ʧôʷʪʠʡ ï 2025 ʨʦʢʫ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ɯʟʶʤʩʴʢʠʡ ʣʽʩ ʜʦ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʡʦʛʦ ʧʣʦʱʘ 285,10ʢʤ, ʥʘ ʨʠʩ. 2 

ʧʦʢʘʟʘʥʦ ʧʣʦʱʫ ʚʠʛʦʨʽʣʦʛʦ ʣʽʩʫ (210,04ʢʤ
2
), ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. 
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ʈʠʩʫʥʦʢ 1. ɿʥʽʤʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

Sentinel-2 L1ʉ, 11.09.2016, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʫ 285,10 

ʢʤ
 2
. 

ʈʠʩʫʥʦʢ 2. ɿʥʽʤʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

Sentinel-2 L1ʉ, 08.03.2025, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʣʽʩʫ  210,04 ʢʤ 
2
. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ 

ʚʝʛʝʪʘʮʽʡʥʠʤ ʽʥʜʝʢʩʦʤ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʟʘ 2019 - 2025 

ʨʦʢʠ. ɺ 2016 ʨʦʢʫ ʟʘʬʽʢʩʦʚʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ï 0,45, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʭʦʨʦʰʫ ʚʝʛʝʪʘʮʽʶ ʪʘ ʟʜʦʨʦʚʫ ʨʦʩʣʠʥʥʽʩʪʴ (ʨʠʩ.3). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ NDVI 

ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʩʢʣʘʜʘʣʦ 0,29, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʦʨʦʞʠʭ ʘʪʘʢ ʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ, ʜʝʛʨʘʜʫʻ ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʟʥʠʱʝʥʘ. ʉʪʘʥʦʤ ʥʘ 2024 ʨʽʢ ʧʦʢʘʟʥʠʢ ʥʝ 

ʟʤʽʥʠʚʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʡʦʟʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʜʽʣʷʥʢʠ, ʨʦʩʣʠʥʥʽʩʪʴ ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ 

(ʨʠʩ.4). 

 

  
ʈʠʩʫʥʦʢ 3. ʊʝʨʠʪʦʨʽʾ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ, Sentinel-2 L1ʉ, 

06.09.2016. 

ʈʠʩʫʥʦʢ 4. ʊʝʨʠʪʦʨʽʷ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ, Sentinel-2 L1C, 

19.06.2024. 

ɺʠʩʥʦʚʢʠ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʣʦʱ ɯʟʶʤʩʴʢʦʛʦ ʣʽʩʫ 

ʟʘ ʧʝʨʽʦʜ 2016-2025ʨʨ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʦʱʘ ʣʽʩʫ ʚ 2016-2021 ʨʦʢʠ ʙʫʣʘ ʥʝʟʤʽʥʥʦʶ, ʘ 

ʧʦʯʠʥʘʶʯʠ ʟ 2022 ʨʦʢʫ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʩʫ, ʱʦ ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʽʟ 

ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ, ʷʢʽ ʥʝʩʫʪʴ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʝʤʣʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ, ʷʢʠʡ ʧʦʢʘʟʘʚ 

ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʧʦʯʠʥʘʶʯʠ ʟ 2022ʨʦʢʫ. 

1. EOS Data Analytics https://eos.com/uk/make-an-analysis/ndvi/ 27.07.2022 

2. ʉʣʦʚʦ ʽ ʜʽʣʦ https://www.slovoidilo.ua/amp/2025/01/04/novyna/bezpeka/zmi-pidraxuvaly-

skilky-kilometriv-terytoriyi-ukrayina-vtratyla-2024-roczi  
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ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʂʀ ʇʆɾɽɾ ɺ ʍɽʈʉʆʅʉʔʂɯʁ ʆɹʃɸʉʊɯ ɺʅɸʉʃɯɼʆʂ 

ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ ɿɸ ɼɸʅʀʄʀ FIRMS 

ʉʘʚʯʫʢ ɹ., ʩʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʫ ɻɯʉ 

ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʚʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʚ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ 

ʜʽʡ ʟʘ ʧʝʨʽʦʜ 2021-2023ʨʨ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ 2021 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ 

ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ʧʦʚʝʨʭʥʽ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ. ɿʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʢʨʠʪʠʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʚʽʜʙʫʣʘʩʷ ʥʘ ʟʝʤʣʷʭ ʚʢʨʠʪʠʭ ʣʽʩʘʤʠ, ʷʢʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʪʝʧʦʚʠʭ ʟʦʥ; ʥʘ  

ʧʨʠʨʦʜʥʠʭ ʪʨʘʚԁʷʥʠʩʪʠʭ ʣʘʥʜʰʘʬʪʘʭ  ʽ ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

The paper presents the results of a study of the dynamics of fires in the Kherson region as a result of military 

operations for the period 2021-2023. It was found that compared to the same period in 2021, the number of fires 

increased on all types of land cover in the spring-summer period. It was recorded that a critical number of fires 

occurred on forested lands, which are extremely important for steppe zones; on natural grassy landscapes and built-up 

areas. 

ɺʩʪʫʧ. ɿʙʨʦʡʥʽ ʢʦʥʬʣʽʢʪʠ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ, ʦʩʦʙʣʠʚʦ ʜʠʢʽʡ ʧʨʠʨʦʜʽ. ʎʝʡ 

ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʯʘʩʪʦ ʽʛʥʦʨʫʻʪʴʩʷ ʪʘ ʟʘʤʦʚʯʫʻʪʴʩʷ [1]. ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ ʥʘ 

ʚʝʣʠʢʠʭ ʪʘ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ʨʦʙʦʪʽ [2] ʘʚʪʦʨʠ ʧʦʢʘʟʘʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʧʨʘʚʜʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ NASA FIRMS ʧʨʦ ʘʢʪʠʚʥʽ ʧʦʞʝʞʽ, 

ʧʦʨʽʚʥʶʶʯʠ ʾʭ ʟ ʬʘʢʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʦʞʝʞʽ. ɺ ʩʪʘʪʪʽ ʘʚʪʦʨʠ ʟʜʽʡʩʥʠʣʠ ʦʮʽʥʢʫ 

ʟʤʽʥʠ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʠ ,ʘ ʩʘʤʝ ʯʝʨʝʟ ʟʘʛʦʨʘʥʥʷ ʾʾ ʪʝʨʠʪʦʨʽʡ ʚʥʘʩʣʽʜʦʢ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. ɺ ʨʦʙʦʪʽ   ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʣʷʭ, ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ, ʧʨʠʨʦʜʥʠʭ ʪʨʘʚôʷʥʠʩʪʠʭ 

ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʟʘʙʦʣʦʯʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙ'ʻʢʪʘʭ,  ʱʦ ʚʠʢʣʠʢʘʥʽ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ ʪʘ ʥʘʜʘʥʽ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʧʦʰʢʦʜʞʝʥʠʭ ʧʣʦʱ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʦʪʨʠʤʘʥʥʷ ʱʦʜʝʥʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʞʝʞ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʧʦʞʝʞ ʚ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ FIRMS ʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟʘ 2021-2023ʨʨ. 

ʄʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ FIRMS ʱʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʦʞʝʞ ʟʘ ʧʝʨʽʦʜ 2021 - 2023 ʨʨ. ɼʘʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʧʦʚʝʨʭʦʥʴ ʫʨʘʞʝʥʠʭ ʧʦʞʝʞʘʤʠ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ESA WorldCover 2021. ʈʝʩʫʨʩ EO-browser ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʰʫʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-2.  

ɼʣʷ ʥʘʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ ʢʘʨʪʫ (ʨʠʩ.1), ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʪʝʨʠʪʦʨʽʾ ʧʦʞʝʞ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2023 ʨʽʢ, ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʧʦʞʝʞʽ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʪʠʧʦʤ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʽʡ ʚʦʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ. ʂʘʨʪʘ ʤʽʩʪʠʪʴ 

ʤʝʞʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʤʽʩʮʷ ʟʘʬʽʢʩʦʚʘʥʠʭ ʧʦʞʝʞ ʫ ʚʠʛʣʷʜʽ ʪʦʯʢʦʚʦʛʦ ʰʘʨʫ. 

 



XV ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʦʣʦʜʽʞʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ-ʰʢʦʣʘ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶè 

ʂʠʾʚ, 9-11 ʢʚʽʪʥʷ 2025 ʨ. 
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ʈʠʩʫʥʦʢ 1.  ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʧʦʞʝʞ ʚ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʪʠʧʘʤʠ ʧʦʚʝʨʭʥʽ ʟʘ 2023 ʨʽʢ 

ʈʝʟʫʣʴʪʘʪʠ. ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʧʦʞʝʞ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2021ï2023 

ʨʦʢʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʨʦʟʧʦʜʽʣʽ ʟʘʛʦʨʷʥʴ ʟʘ ʤʽʩʷʮʷʤʠ ʪʘ ʪʠʧʘʤʠ ʟʝʤʥʦʛʦ 

ʧʦʢʨʠʚʫ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʤʦʛʣʠ ʚʧʣʠʥʫʪʠ ʥʘ ʟʤʽʥʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʞʝʞ ʻ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ, ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʽʡʩʴʢʦʚʽ ʜʽʾ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ  ʧʦʞʝʞ ʧʦ ʤʽʩʷʮʷʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʧʦʚʝʨʭʥʽ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2021 ʨʽʢ. ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʞʝʞ ʜʦʟʚʦʣʷʻ 

ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʧʦʚʝʨʭʥʽ, ʱʦ ʟʘʟʥʘʣʠ ʥʘʡʙʽʣʴʰʦʛʦ ʚʧʣʠʚʫ: ʣʽʩʦʚʽ ʪʝʨʠʪʦʨʽʾ ʫ 2022 ʨʦʮʽ 

ʦʩʥʦʚʥʽ ʟʘʛʦʨʷʥʥʷ ʬʽʢʩʫʚʘʣʠʩʷ ʫ ʪʨʘʚʥʽïʯʝʨʚʥʽ, ʪʦʜʽ ʷʢ ʫ 2023 ʨʦʮʽ ʥʘʡʚʠʱʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ ʚʝʨʝʩʥʽ (433 ʚʠʧʘʜʢʠ), ʣʫʯʥʽ ʪʝʨʠʪʦʨʽʾ ʫ 2021ï2022 ʨʦʢʘʭ ʙʽʣʴʰʽʩʪʴ ʧʦʞʝʞ 

ʚʽʜʙʫʚʘʣʠʩʷ ʫ ʯʝʨʚʥʽïʩʝʨʧʥʽ, ʦʜʥʘʢ ʫ 2023 ʨʦʮʽ ʾʭ ʧʽʢ ʧʨʠʧʘʚ ʥʘ ʚʝʨʝʩʝʥʴïʞʦʚʪʝʥʴ (ʜʦ 687 

ʟʘʛʦʨʷʥʴ ʫ ʚʝʨʝʩʥʽ), ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʫ 2023 ʨʦʮʽ ʟʘʬʽʢʩʦʚʘʥʦ ʨʝʢʦʨʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʝʞ ʫ ʚʝʨʝʩʥʽ (1907 ʚʠʧʘʜʢʽʚ), ʱʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, 

ʟʘʙʫʜʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ  ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʫ 2021ï2022 ʨʦʢʘʭ ʟʨʦʩʣʠ ʫ 2023 ʨʦʮʽ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʝʨʝʩʥʽïʞʦʚʪʥʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʽʥʪʝʥʩʠʚʥʠʭ  ʦʙʩʪʨʽʣʽʚ, ʚʦʣʦʛʽ ʟʦʥʠ ʫ 

2021ï2022 ʨʦʢʘʭ ʧʽʢ ʟʘʛʦʨʷʥʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ (ʙʝʨʝʟʝʥʴïʢʚʽʪʝʥʴ), ʪʦʜʽ ʷʢ ʫ 

2023 ʨʦʮʽ ʦʩʥʦʚʥʽ ʚʠʧʘʜʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʩʽʯʥʽ ʪʘ ʚʝʨʝʩʥʽ. 

 


