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ʄʽʞʨʝʛʽʦʥʘʣʴʥʠʡ ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾè ʨʦʟʛʣʷʜʘʻ ʩʫʯʘʩʥʽ 

ʧʨʦʙʣʝʤʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ ʛʝʦʛʨʘʬʽʻʶ, ʽ ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ ʥʦʚʽʪ-

ʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ. ʋ ʟʙʽʨʥʠʢʫ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘ ʫ ʩʚʽʪʽ. ɼʣʷ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʥʘʫʢʦʚʮʽʚ ʽ ʬʘʭʽʚʮʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ. 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥʦ ʜʦ ʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, ʢʘʪʝʛʦʨʽʷ çɹè, ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ 

103 ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ ʪʘ 106 ɻʝʦʛʨʘʬʽʷ (ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ˉ 1643 ʚʽʜ 28.12.2019 ʨ.). 

ɾʫʨʥʘʣ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Index Copernicus, DOAJ, Ulrich's Periodicals 

Directory, Google Scholar, ResearchBible, ERIH PLUS, InfoBase Index, Scientific Indexing Services, OAJI. 

 

ɿʘʪʚʝʨʜʞʝʥʦ ʜʦ ʜʨʫʢʫ ʨ̔h ʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

(ʧʨʦʪʦʢʦʣ ˉ 26 ʚ̔ ʜ 23.12.2024 ʨ.) 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ʅʻʤʝʮʴ ʃ.ʄ. ï ʜ. ʛʝʦʛʨ. ʥ.ā ʧʨʦʬʝʩʦʨ ï ʛʦʣʦʚʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽ-

ʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʂʦʩʪʨʽʢʦʚ ʉ.ɺ. ï ʜ. ʛʝʦʛʨ. ʥ.ā ʧʨʦʬʝʩʦʨ (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʄʝʟʝʥʮʝʚ ʂ.ɺ. ï ʜ. ʛʝʦʛʨ. ʥ.ā ʧʨʦʬʝʩʦʨ (ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ), ʇʝʨʝʩʘʜʴʢʦ ɺ.ɸ. ï ʜ. ʛʝʦʛʨ. ʥ.ā ʧʨʦʬʝʩʦʨ (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʈʫʜʝʥʢʦ ɺ.ʇ. ï ʜ. ʛʝʦʛʨ. ʥ.ā ʧʨʦʬʝʩʦʨ (ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʌʝ-

ʜʴʢʦʚʠʯʘ), ʉʝʛʽʜʘ ʂ.ʖ. ï ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬʝʩʦʨ (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), 

ʂʘʥʜʠʙʘ ʖ.ɯ. ï ʢ. ʛʝʦʛʨ. ʥ., ʜʦʮʝʥʪ, ʪʝʭʥʽʯʥʠʡ ʩʝʢʨʝʪʘʨ (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɺ.ʅ. ʂʘʨʘʟʽʥʘ). 

 

 

ʄʽʞʥʘʨʦʜʥʘ ʨʝʜʘʢʮʽʡʥʘ ʨʘʜʘ: ɸʨʽʩʦʡ ʗ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷ), ʧʨʦʬʝʩʦʨ (ʋʥʽʚʝʨʩʠʪʝʪ 

ɼʦʢʫʟ ɽʡʣʶʣ, ʊʫʨʝʯʯʠʥʘ); ɼʞʝʥʪʽʣʝ ʄ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʧʨʦʬʝʩʦʨ (ʋʥʽʚʝʨʩʠʪʝʪ ʆʩʣʦ, 

ʅʦʨʚʝʛʽʷ); ʂʘʨʘʯʦʥʽ ɼ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ (ɻʝʦʛʨʘʬʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, 

ʋʛʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ, ʋʛʦʨʱʠʥʘ); ʃʽ ɺʝʡ ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʧʨʦʬʝʩʦʨ (ʋʥʽʚʝʨʩʠʪʝʪ 

ʰʪʘʪʫ ɸʨʠʟʦʥʘ, ʉʐɸ); ʄʠʭʥʝʥʢʦ ɺ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʧʦʣʽʪʠʯʥʘ ʝʢʦʥʦʤʽʷ) (ʋʥʽʚʝʨʩʠʪʝʪ ʆʢʩʬʦʨʜ, ɺʝʣʠʢʦ-

ʙʨʠʪʘʥʽʷ); ʄʦʨʘʨ ʏ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʜʦʮʝʥʪ (ʋʥʽʚʝʨʩʠʪʝʪ ʆʨʘʜʷ, ʈʫʤʫʥʽʷ);  

ʅʝʪʟʙʘʥʜ ʄ. ï ʜʦʢʪʦʨ ʥʘʫʢ (ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ), ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ (ʈʫʨʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʅʽʤʝʯʯʠʥʘ);  

ʅʶʩʫʧʦʚʘ ɻ. ï ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬʝʩʦʨ (ʂʘʟʘʭʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɸʣʴ-ʌʘʨʘʙʽ, ʂʘʟʘʭʩʪʘʥ);  

ʉʪʘʥʘʡʪʽʩ ʉ. ï ʜʦʢʪʦʨ ʥʘʫʢ (ʩʦʮʽʘʣʴʥʽ ʥʘʫʢʠ), ʧʨʦʬʝʩʦʨ (ʃʠʪʦʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʩʚʽʪʥʽʭ ʥʘʫʢ, ʃʠʪʚʘ);  

ʉʫʙʽʨʦʩ ɼʞ.ɺ. ï ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʧʨʦʬʝʩʦʨ (ʋʥʽʚʝʨʩʠʪʝʪ ɾʠʨʦʥʠ, ɯʩʧʘʥʽʷ);  

ʐʠʤʘʥʴʩʢʘ ɼ. ï ʜʦʢʪʦʨ ʥʘʫʢ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʧʨʦʬʝʩʦʨ (ʋʥʽʚʝʨʩʠʪʝʪ ʄʠʢʦʣʠ ʂʦʧʝʨʥʠʢʘ, ʇʦʣʴʱʘ). 

 

 

ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: ʂʘʬʝʜʨʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʽ ʨʝʛʽʦʥʦʟʥʘʚʩʪʚʘ ʽʤʝʥʽ ʂʦʩʪʷʥʪʠʥʘ 

ʅʻʤʮʷ, ʬʘʢʫʣʴʪʝʪ ʛʝʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʨʝʢʨʝʘʮʽʾ ʽ ʪʫʨʠʟʤʫ, ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʤʘʡʜʘʥ ʉʚʦʙʦʜʠ, 4, ʤ. ʍʘʨʢʽʚ, 61022, ʋʢʨʘʾʥʘ; ʪʝʣ.: +38(057)707-52-74;  

e-mail: chseg@karazin.ua;  

ʦʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ: http://hgj.univer.kharkov.ua, https://periodicals.karazin.ua/socecongeo  

 

ɸʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʽʜʙʽʨ, ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ,  

ʚʣʘʩʥʠʭ ʽʤʝʥ ʪʦʱʦ.  

 

ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʚʥʫʪʨʽʰʥʻ ʪʘ ʟʦʚʥʽʰʥʻ ʨʝʮʝʥʟʫʚʘʥʥʷ. 

 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʤʝʜʽʘ ʫ ʈʝʻʩʪʨʽ ʩʫʙôʻʢʪʽʚ ʫ ʩʬʝʨʽ ʤʝʜʽʘ: R30-04480 (ʈʽʰʝʥʥʷ ˉ 1538 ʚʽʜ 09.05.2024 ʨ.  

ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʜʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʪʝʣʝʙʘʯʝʥʥʷ ʽ ʨʘʜʽʦʤʦʚʣʝʥʥʷ. ʇʨʦʪʦʢʦʣ ˉ 15) 
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ɼʝʥʠʩ ʉʝʨʴʦʛʽʥ, ʉʝʨʛʽʡ ʂʦʩʪʨʽʢʦʚ  
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ɺʀɿʅɸʏɽʅʅʗ ʇɸʊɽʈʅɯɺ ʋʈɹɸʅɯʉʊʀʏʅʀʍ ɻɽʆʉʀʊʋɸʎɯʁ  

ʗʂ ʆɼʀʅ ɿ ɸʉʇɽʂʊɯɺ ʋʈɹʆɻɽʆʉʀʉʊɽʄʅʆɻʆ ɸʅɸʃɯɿʋ ʄɯʉʊɸ 
 

ʋ ʩʪʘʪʪʽ ʧʦʜʘʻʪʴʩʷ ʦʜʠʥ ʟ ʘʩʧʝʢʪʽʚ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʽʟʥʦ-

ʨʘʥʛʦʚʠʭ ʧʘʪʝʨʥʽʚ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠʪʫʘʮʽʡ (ʋɻʉʠʪ). ʄʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʧʘʪʝʨʥʽʚ ʦʙʫʤʦʚʣʝʥʘ ʚʣʘʩʪʠʚʽʩʪʶ 

ʥʘʷʚʥʦʩʪʽ ʋɻʉʠʪ, ʷʢ ʩʪʨʫʢʪʫʨʥʠʭ ʽʥʚʘʨʽʘʥʪʽʚ ʫʨʙʦʛʝʦʩʠʩʪʝʤʠ (ʋɻʉ). ɺʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʩʧʨʠʷʻ 

ʚʧʦʨʷʜʢʫʚʘʥʥʶ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʤʽʩʪʘ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʘ ʚʝʩʴ ʧʘʪʝʨʥ ʛʝʦʩʠʪʫʘʮʽʾ ʷʢ ʧʨʠʡʥʷʪʥʽ ʜʦ ʥʴʦʛʦ. ʋ ʩʪʘʪʪʽ ʟʘʟʥʘ-

ʯʘʻʪʴʩʷ, ʱʦ ʜʘʥʽ ʩʫʪʥʦʩʪʽ ʬʦʨʤʫʶʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʥʽʩʪʴ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʪʘ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ, ʟʫʤʦʚʣʝʥʠʭ ʧʦʪʦʯʥʠʤ ʩʪʘʥʦʤ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʥʘʫʢʦ-

ʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʋʥʘʩʣʽʜʦʢ ʮʠʭ ʟʤʽʥ ʩʫʯʘʩʥʽ ʤʽʩʪʘ ʟ ʙʘʛʘʪʦʶ ʽʩʪʦʨʽʻʶ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʠʟʢʠ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʧʘʪʝʨʥʽʚ 

ʋɻʉʠʪ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʙʫʜʦʚʠ.  

ɺ ʷʢʦʩʪʽ ʪʠʧʦʚʦʛʦ ʧʨʦʷʚʫ ʧʘʪʝʨʥʽʚ ʚ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʙʫʜʦʚʘ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʊɿʂ). ʅʘ ʧʽʜʩʪʘʚʽ 

ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʟʘʙʫʜʦʚʠ ʤ. ʅʴʶ-ʁʦʨʢ ʫ ʩʝʨʝʜʦʚʠʱʽ Mapbox studio ʚ ʨʦʙʦʪʽ ʚʠʜʽʣʝʥʦ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʘʪʝʨʥʠ ʢʦ-

ʤʝʨʮʽʡʥʦʛʦ, ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ, ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʘ ʞʠʪʣʦʚʦʛʦ ʊɿʂ. ʂʦʞʝʥ ʟ ʮʠʭ ʊɿʂ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʙʫʜʦʚʠ, ʪʘʢʽ 

ʷʢ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʧʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ, ʨʦʟʤʽʨʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʙʫʜʽʚʝʣʴ, ʟʘ ʷʢʠʤʠ ʚʦʥʠ ʽ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʚ ʦʢʨʝʤʽ 

ʧʘʪʝʨʥʠ. ʋ ʩʝʨʝʜʦʚʠʱʽ QGIS ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʧʦ ʪʝʨʠʪʦʨʽʾ ʤ. ɺʘʰʠʥʛʪʦʥ ʟʘ ʪʘʢʠʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ, ʷʢ ʱʽʣʴʥʽʩʪʴ, ʧʣʦʱʘ ʪʘ ʚʠʩʦʪʘ ʟʘʙʫʜʦʚʠ, ʚʠʟʥʘʯʝʥʽ ʟ ʜʘʥʠʭ ʣʽʜʘʨʥʦʾ ʟʡʦʤʢʠ. ʋ ʩʪʘʪʪʽ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ 

ʟʘʙʫʜʦʚʠ ʦʢʨʝʤʦʛʦ ʧʘʪʝʨʥʫ ʋɻʉʠʪ ʫ ʤ. ʊʘʣʣ̔ ʥʥ ʯʝʨʝʟ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʜʚʦʭ ʥʘʙʦʨʽʚ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ 

ʜʚʽʯʽ ʥʘ ʜʽʣʷʥʮʽ ʦʢʨʝʤʦʛʦ ʧʘʪʝʨʥʫ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ ʯʦʪʠʨʠ ʨʦʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʦʙôʻʤ ʪʘ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ 

ʜʘʥʦʛʦ ʧʘʪʝʨʥʫ ʟʘ ʚʢʘʟʘʥʠʡ ʽʥʪʝʨʚʘʣ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʨʙʦʛʝʦʩʠʪʝʤʘ, ʛʝʦʩʠʪʫʘʮʽʡʥʠʡ ʧʘʪʝʨʥ, ʪʠʧ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ, ʫʨʙʘʥʽʩʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ɻɯʉ, ʣʽʜʘʨʥʽ ʜʘʥʽ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʪʘ ʛʝʪʝʨʦʛʝʥʥʫ ʩʠʩʪʝʤʫ ʟ ʙʘʛʘʪʦʨʽʚʥʝ-

ʚʦʶ ʢʦʤʧʣʝʢʩʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʄʽʩʪʦ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, 

ʟʤʽʥʶʻʪʴʩʷ, ʨʦʟʚʠʚʘʻʪʴʩʷ ï ʫ ʥʴʦʤʫ ʨʝʛʫʣʷʨʥʦ ʟ'ʷʚ-

ʣʷʶʪʴʩʷ, ʟʤʽʥʶʶʪʴʩʷ ʪʘ ʟʥʠʢʘʶʪʴ ʨʽʟʥʽ ʦʙ'ʻʢʪʠ, ʘ 

ʪʘʢʦʞ ʧʨʦʪʽʢʘʶʪʴ ʨʽʟʥʽ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ ʪʘ ʚʟʘʻʤʦ-

ʜʽʾ ʚ ʭʦʜʽ ʱʦʜʝʥʥʦʛʦ ʤʽʩʴʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [13]. 

ɿʣʘʛʦʜʞʝʥʽʩʪʴ ʪʘʢʠʭ ʚʟʘʻʤʦʜʽʡ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʤʽʩʪʘ ʚ ʮʽʣʦʤʫ ʪʘ ʥʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʥʴʦʤʫ, 

ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯ-

ʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʊʦʤʫ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘʢʠʭ ʚʟʘʻʤʦʜʽʡ ʽ 

ʧʨʦʮʝʩʽʚ ʪʘ ʨʦʟʫʤʽʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʽʩʪʘ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʚʽʜʥʦʩʠʥ ʤʽʞ 

ʩʦʙʦʶ, ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠ-

ʚʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠ-

ʪʦʢ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋʷʚʣʝʥʥʷ ʤʽʩʪʘ ʷʢ ʫʨʙʦʛʝ-

ʦʩʠʩʪʝʤʠ (ʋɻʉ) ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʩʫʪʪʻʚʦ ʦʧ-

ʪʠʤʽʟʫʚʘʪʠ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʦʨʛʘʥʽʟʘʮʽʾ ʮʴʦʛʦ ʤʽʩʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʩʧʝʮʠʬʽʢʠ  ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʭ ʚʟʘʻʤʦʜʽʡ.  

ʋɻʉ ʤʦʜʝʣʶʻ ʤʽʩʪʦ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ 2D-

ʧʨʠʤʽʪʠʚʽʚ ï ʪʦʯʦʢ, ʣʽʥʽʡ ʪʘ ʧʦʣʽʛʦʥʽʚ, ʘ ʪʘʢʦʞ 3D-

ʧʨʠʤʽʪʠʚʽʚ ï ʜʠʩʢʨʝʪʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʽʚʝʣʴ. ɿʘʟʥʘʯʝʥʽ 

ʧʨʠʤʽʪʠʚʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʠʬʨʫʚʘʪʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʫ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʙʫʜʴ-ʷʢʠʡ ʤʽʩʴʢʠʡ ʦʙôʻʢʪ,  
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ʷʚʠʱʝ ʯʠ ʚʽʜʥʦʰʝʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ (ɻɯʉ), ʘʜʞʝ ʙʫʜʴ-ʷʢʘ ʚʝʢʪʦʨʥʘ ʢʘʨʪʘ, ʟʤʦʜʝ-

ʣʴʦʚʘʥʘ ʚ ɻɯʉ, ʟʘʚʞʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʧʨʠʤʽʪʠʚʽʚ [7]. ɺʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʽʩʪʘ ʟ ʫʩʽʻʶ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʶ ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫ-

ʨʦʶ ʫ ʚʠʛʣʷʜʽ ɻɯʉ-ʢʘʨʪʠ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽ-

ʦʥʘʣ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʽ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʜʦʩʣʽ-

ʜʞʝʥʥʽ ʤʽʩʪʘ, ʷʢ ʋɻʉ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʽʩʪʦ, ʷʢʘ ʤʦ-

ʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ɻɯʉ-ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʛʦ ʤʽʩʪʘ. ʎʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʻ ʥʝ ʦʯʝʚʠʜʥʠʤʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʩʪʘ 

ʧʦʟʘ ʩʠʩʪʝʤʥʦʛʦ ʫʷʚʣʝʥʥʷ ʤʽʩʪʘ ʽ ʧʦʟʘ ʡʦʛʦ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʫ ɻɯʉ, ʦʜʥʘʢ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʘʤʝ ʫ ʚʽʜʥʦ-

ʰʝʥʥʷʭ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʘʭ ʤʽʞ ʧʨʦʩʪʦʨʦʚʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʤʽʩʪʘ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 

ɻɯʉ-ʘʥʘʣʽʟ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʩʪʘ, ʷʢ ʋɻʉ. ʊʘʢʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʠʭʦʚʘʥʽ ʜʝʪʘʣʽ ʤʽʩʴʢʦʛʦ ʬʫ-

ʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʬʘʢʪʦ-

ʨʠ ʪʘ ʧʝʨʰʦʧʨʠʯʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʦʯʥʫ ʦʙʩʪʘ-

ʥʦʚʢʫ ʫ ʤʽʩʪʽ [2]. ɺʠʦʢʨʝʤʣʝʥʥʷ ʪʘʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʽʩʪʘ ʯʝʨʝʟ ʡʦʛʦ ɻɯʉ-ʘʥʘʣʽʟ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ 

ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʋɻʉ ʚ ʦʙʤʝʞʝʥʦʤʫ ʝʢʩʪʝʥʪʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʤʠ ʚʞʝ ʨʘʥʽʰʝ ʚʠʦʢʨʝʤʣʶʚʘʣʘʩʷ ʢʘʪʝʛʦʨʽʷ ʫʨʙʘʥʽ-

ʩʪʠʯʥʦʾ ʛʝʦʩʠʪʫʘʮʽʾ (ʋɻʉʠʪ) ï ʜʠʥʘʤʽʯʥʦʛʦ ʘʩʧʝʢʪʫ 

ʧʝʚʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʷʢʦʤʫ ʽʩʥʫʶʪʴ 

ʦʙ'̒ʢʪʠ, ʧʨʦʮʝʩʠ ʽ ʷʚʠʱʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʘʥʫ ʾʭ ʩʘʤʠʭ, ʽ ʷʢʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʣʝʢʪʠʯʥʽʡ ʻʜʥʦ-

ʩʪʽ ʟ ʮʠʤ ʤʽʩʴʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ [11]. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠ-

ʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʋɻʉʠʪ ʻ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦʨʘʥʛʦʚʠʭ 

ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʟʽ ʩʧʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʧʨʠ-

ʨʦʜʦʶ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʠʭ ʧʘʪʝʨʥʽʚ, ʧʦ-ʧʝʨʰʝ, ʜʦʟʚʦʣʷʻ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʚʧʦʨʷʜʢʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚ 

ʨʘʤʢʘʭ ʤʦʜʝʣʽ ʋɻʉ ʤʽʩʪʘ, ʘ ʧʦ-ʜʨʫʛʝ, ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʤʽʩʴ-

ʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʢʦʥʢʨʝʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ʽ ʧʨʦʙʣʝʤʘʭ ʤʽʩʪʘ, ʨʽʰʝʥʥʷ ʱʦʜʦ ʷʢʠʭ 

ʥʘʜʘʣʽ ʤʦʞʥʘ ʦʜʨʘʟʫ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʥʘ ʮʽʣʠʡ ʧʘ-

ʪʝʨʥ ʋɻʉʠʪ, ʘ ʥʝ ʥʘ ʣʠʰʝ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʤʽʩʪʘ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʢʣʘʜʝʥʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʯʝʨʝʟ ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʧʘʪʝʨʥʽʚ 

ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠʪʫʘʮʽʡ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ ʜʦ ʩʫʯʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʪ ʟ 

ʧʦʟʠʮʽʾ ʾʭ ʩʠʩʪʝʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʢʣʘʜʝʥʽ ʱʝ ʫ 

ʪʝʦʨʽʾ çʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴè ɺ. ʂʨʠʩʪʘʣʝʨʘ. ɺʽʜʧʦʚʽʜ-

ʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʤʽʩʪʘ ʬʦʨʤʫʶʪʴ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʥʫ 

ʽʻʨʘʨʭʽʶ, ʜʝ ʰʠʨʦʪʘ ʩʧʝʢʪʨʫ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʱʦ 

ʥʘʜʘʶʪʴʩʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʚʠʱʠʭ ʜʦ ʥʠʞʯʠʭ ʨʽʚʥʽʚ 

ʮʽʻʾ ʽʻʨʘʨʭʽʾ [15]. ʊʘʢʘ ʩʪʨʫʢʪʫʨʥʘ ʽʻʨʘʨʭʽʯʥʽʩʪʴ, ʨʘ-

ʟʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʤʽʩʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʦʣʽ ʨʽʟʥʦʨʽʜʥʠʭ ʤʽʞʤʽʩʴʢʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʫ ʍʍ ʩʪʦ-

ʣʽʪʪʽ, ʩʪʘʣʘ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʛʣʷʜʫ ʤʽʩʪ ʷʢ ʦʩʦʙʣʠ-

ʚʠʭ ʩʠʩʪʝʤʥʠʭ ʫʪʚʦʨʝʥʴ ï ʫʨʙʦʩʠʩʪʝʤ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʄ. ʄʝʪʝʨʝʥʘ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʤʽʩʪʘ ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʨʤʽʥʘʭ ï ʟʦʚʥʽʰʥʻ 

ʛʝʦʛʨʘʬʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʦʙʪʦ ʤʝʞʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʯʠ ʤʽʞʤʽʩʴʢʦʾ ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞ-

ʥʦ ʚʽʜ ʬʫʥʢʮʽʡ ʤʽʩʪʘ [21]. ʄʽʩʪʦ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʯʠʩʣʝʥʥʠʭ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʫʨʙʦʩʠ-

ʩʪʝʤ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ ï ʚʽʜ 

ʨʘʡʦʥʥʦʛʦ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ. 

ʋ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʚʽʪʯʠʟʥʷʥʠʭ, ʫʨʙʦʩʠ-

ʩʪʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥ-

ʥ.̫ ʅʘʧʨʠʢʣʘʜ, ʄ. ɻʦʣʫʙʝʮʴ ʚʠʟʥʘʯʘʻ ʫʨʙʦʩʠʩʪʝʤʫ ʷʢ 

ʥʝʩʪʽʡʢʫ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʬʦʨ-

ʤʫʻʪʴʩʷ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽ ʚʢʣʶʯʘʻ ʪʝʭ-

ʥʦʩʠʩʪʝʤʫ, ʧʨʠʨʦʜʥʫ ʝʢʦʩʠʩʪʝʤʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʩʠʩʪʝ-

ʤʫ [3]. ɻ. ʄʦʟʝʨ ʪʘʢʦʞ ʟʘʟʥʘʯʘʻ, ʱʦ ʫʨʙʦʩʠʩʪʝʤʘ, ʷʢ 

ʩʚʦʻʨʽʜʥʘ ʝʢʦʩʠʩʪʝʤʘ ï ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʽ 

ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [23]. 

ʇʨʦʜʦʚʞʫʶʯʠ ʟʚôʷʟʦʢ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʟ ʝʢʦʩʠʩ-

ʪʝʤʘʤʠ ʥʝ ʤʦʞʥʘ ʦʙʽʡʪʠ ʩʪʦʨʦʥʦʶ ʽ ʧʦʥʷʪʪʷ ʫʨʙʦʝ-

ʢʦʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʙʘʛʘʪʴʤʘ ʚʽʪʯʠʟ-

ʥʷʥʠʤʠ ʪʘ ʽʥʦʟʝʤʥʠʤ ʚʯʝʥʠʤʠ [1, 22, 24, 25, 28, 29]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ, ʱʦ ʚʠʪʽʢʘʻ ʟ ʨʽʟʥʠʭ ʚʠ-

ʟʥʘʯʝʥʴ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʻ ʥʘʛʦʣʦʰʝʥʥʷ ʥʘ ʫʥʽʢʘʣʴʥʦʩ-

ʪʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʦʢʨʝʤʦʾ ʯʘʩʪʠʥʠ ʛʝʦʧʨʦʩ-

ʪʦʨʫ, ʟʦʩʝʨʝʜʞʝʥʦʾ ʚ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʤʫ ʝʢʩʪʝʥʪʽ, ʚ 

ʷʢʦʤʫ ʽʩʥʫʻ ʩʫʪʪʻʚʠʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʤʽʞ ʪʝʭʥʦʛʝʥ-

ʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɿʘʟʥʘ-

ʯʘʻʪʴʩʷ, ʱʦ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʟʘʻʤʦʜʽʷ ʧʨʠʨʦ-

ʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʤʽʩʴʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʠʩ-

ʪʝʤ, ʘ ʪʘʢʦʞ ʜʦ ʟʤʽʥ ʫʤʦʚ ʪʘ ʨʝʞʠʤʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ [1]. 

ɺ ʩʫʩʧʽʣʴʥʽʡ ʛʝʦʛʨʘʬʽʾ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦ-

ʛʦ ʪʽʩʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʩʠʩʪʝʤʠ ʾ 

ʧʨʠʨʦʜʥʴʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ, ʦʜʥʠʤ ʟ ʘʚʪʦʨʽʚ ʜʘʥʦʾ ʩʪʘʪʪʽ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ 

ʫʨʙʦʛʝʦʩʠʩʪʝʤʠ ï ʥʝʩʪʘʣʦʾ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʻ ʩʫʢʫʧʥʽʩʪʶ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʨʽʟʢʦ ʧʦʨʫʰʝʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʢʦʣʠʩʴ 

ʽʩʥʫʚʘʣʠ ʽ ʽʩʥʫʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʝʚʥʦʛʦ ʤʽʩʪʘ ʚ ʚʠ-

ʟʥʘʯʝʥʦʤʫ ʝʢʩʪʝʥʪʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʞʠʪʝʣʽʚ ʮʴʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ [4]. ʆʩʦʙʣʠʚʽʩʪʶ ʧʦʜʘʥʥʷ ʤʽʩʪʘ, ʷʢ ʋɻʉ, ʻ 

ʯʽʪʢʦ ʦʙʫʤʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ɻɯʉ ʜʦ ʘʥʘ-

ʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʋɻʉ, ʱʦ ʤʘʣʦ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʙʘʛʘʪʴʦʭ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ.  

ɺ ʷʢʦʩʪʽ ʧʝʚʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʪʘ ʟʘʜʣʷ ʩʧʨʠʷʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʚ ʤʽʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɻɯʉ, ʜʘʥʠʭ ʜʠʩʪʘʥ-

ʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʡ ʟʦʢʨʝʤʘ ʜʘʥʠʭ ʣʽʜʘʨʥʦʾ ʟʡʦʤ-

ʢʠ, ʚ ʦʜʥʽʡ ʟ ʧʫʙʣʽʢʘʮʽʡ ʥʘʤʠ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʝ ʧʦ-

ʥʷʪʪʷ ʫʨʙʘʥʽʩʪʠʯʥʦʾ ʛʝʦʩʠʪʫʘʮʽʾ, ʷʢ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʽʥʚʘʨʽʘʥʪʫ ʋɻʉ [11]. ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʩʘʤʘ 

ʛʝʦʩʠʪʫʘʮʽʡʥʘ ʧʘʨʘʜʠʛʤʘ  ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʱʝ ʫ  1960-

ʭ ʨʦʢʘʭ ʟʜʝʙʽʣʴʰʦʛʦ ʫ ʟʘʭʽʜʥʽʡ ʘʥʛʣʦʤʦʚʥʽʡ ʛʝʦʛʨʘʬʽʾ 

[26]. ɺ ʩʪʘʪʪʽ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʩʘʤʝ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ 

ʧʦʥʷʪʪʷ çʫʨʙʘʥʽʩʪʠʯʥʦʾ ʛʝʦʩʠʪʫʘʮʽʾè ʛʝʦʩʠʩʪʝʤʥʠʡ 

ʧʽʜʭʽʜ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʙʩʪʘʥʦʚʢʫ, ʩʪʘʥʠ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʮʽʣʽʩʥʽ ʋɻʉ. ɸ ʩʘʤʝ, 

ʡʜʝʪʴʩʷ ʧʨʦ ʧʦʻʜʥʘʥʥʷ ʛʝʦʩʠʪʫʘʮʽʡʥʦʾ ʧʘʨʘʜʠʛʤʠ ʽʟ 

ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʬʽʟʠʯ-

ʥʦʛʦ ʤʽʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʮʽʶ  ʫʨʙʘʥʽʩ-
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ʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʚʠʱʝʟʘʟʥʘʯʝʥʽʡ ʩʪʘʪʪʽ ʙʫʣʦ ʦʢʨʝʩʣʝʥʦ ʪʨʠ 

ʢʣʶʯʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʋɻʉʠʪ ï ʩʪʨʫʢʪʫʨʥʘ ʫʩʧʘʜʢʦʚʘ-

ʥʽʩʪʴ, ʤʽʥʣʠʚʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ. ʏʘʩʪʠʥʘ ʟ ʮʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʞʝ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʚ 

ʨʷʜʽ ʽʥʰʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʟʦʢʨʝʤʘ, ʛʝʦʩʠʪʫʘʮʽʡʥʽʡ ʧʽʜ-

ʭʽʜ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʚʠʜʠʤʦʩʪʽ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʦʮʽʥʮʽ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʦ ʛʝʦʤʝʪ-

ʨʽʾ ʟʘʙʫʜʦʚ ʪʘ ʘʥʘʣʽʟʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʦ-

ʩʧʦʞʠʚʘʥʥʷ ʟʘʙʫʜʦʚ [5, 6, 8]. ʋ ʮʠʭ ʞʝ ʧʫʙʣʽʢʘʮʽʷʭ 

ʚʩʝ ʯʘʩʪʽʰʝ ʬʽʛʫʨʫʶʪʴ ʧʦʥʷʪʪʷ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʤʽʩʪʘ ʪʘ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢ 

ʚʠʦʢʨʝʤʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʠʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʜʦʩʪʘʪʥʴʦ 

ʥʝ ʨʦʟʢʨʠʪʦʶ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʣʘʩʪʠʚʽʩʪʶ ʋɻʉʠʪ 

ʟʘʣʠʰʘʻʪʴʩʷ ʾʭ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʫʪʚʦ-

ʨʝʥʥʽ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʽ ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ 

ʤʽʩʪʘ. ʊʦʞ ʚʠʱʝʟʘʟʥʘʯʝʥʝ ʽ ʦʙʫʤʦʚʣʶʻ ʧʦʩʪʘʥʦʚʢʫ 

ʚʢʘʟʘʥʦʾ ʨʘʥʽʰʝ ʤʝʪʠ ʜʘʥʦʾ ʩʪʘʪʪʽ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɺʠʦʢʨʝʤʣʝʥʥʷ ʧʘʪʝʨʥʽʚ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠ-

ʪʫʘʮʽʡ ʟʘ ʪʨʠʚʠʤʽʨʥʠʤʠ ʤʦʜʝʣʷʤʠ ʟʘʙʫʜʦʚ ʫ ʽʥʪʝ-

ʨʬʝʡʩʘʭ EOS LiDAR Tool ʪʘ MapBox Studio. ʋʪʚʦ-

ʨʝʥʥʷ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʦʾ 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʥʦʩʪʽ ʫ ʟʘʙʫʜʦʚʽ ʤʽʩʪʘ, 

ʭʘʨʘʢʪʝʨ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʤʽʩʪʘ. ʊʘʢ, ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ 

ʤʦʞʝ ʙʫʪʠ ʘʢʪʫʘʣʴʥʠʡ ʧʝʚʥʠʡ ʥʘʙʽʨ ʚʠʤʦʛ ʜʦ ʨʦʟʤʽ-

ʨʽʚ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ ʙʫʜʽʚʝʣʴ, ʘ ʪʘʢʦʞ ʜʦ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʪʠʧʫ ʟʘʙʫʜʦʚʠ, ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʨʽʚʥʝʤ ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ, ʢʽʣʴ-

ʢʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʚ ʤʽʩʪʽ, ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʨʽʚ-

ʥʝʤ ʦʩʚʽʪʠ ʪʘ ʩʪʠʣʝʤ ʞʠʪʪʷ ʮʴʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʧʦʣʽ-

ʪʠʯʥʠʤ ʩʪʘʥʦʚʠʱʝʤ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʧʦʪʦʯʥʠʤ ʨʽʚʥʝʤ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʪʦʱʦ [11]. ɺʩʽ ʮʽ ʬʘʢ-

ʪʦʨʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʬʦʨʤʫʶʪʴ 

ʧʝʚʥʠʡ ʢʦʤʧʣʝʢʩ ʫʷʚʣʝʥʴ ʧʨʦ ʦʧʪʠʤʘʣʴʥʝ ʧʣʘʥʫʚʘʥ-

ʥʷ ʟʘʙʫʜʦʚʠ ʤʽʩʪʘ, ʯʠ ʦʢʨʝʤʠʭ ʡʦʛʦ ʨʘʡʦʥʽʚ. ʉʘʤʝ ʟ 

ʮʠʭ ʫʷʚʣʝʥʴ ʽ ʬʦʨʤʫʶʪʴʩʷ ʦʢʨʝʤʽ ʧʘʪʝʨʥʠ ʋɻʉʠʪ ʚ 

ʢʦʥʪʝʢʩʪʽ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ. ʇʨʦʪʷʛʦʤ ʽʩʪʦʨʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ, ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʪʘʢʦʞ ʟʤʽ-

ʥʶʶʪʴʩʷ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʯʠ ʜʝʛʨʘʜʫʶʪʴ, ʽ ʨʘʟʦʤ ʟ 

ʮʠʤʠ ʟ ʮʠʤʠ ʟʤʽʥʘʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʧʘʪʝʨʥʠ 

ʋɻʉʠʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʯʘʩʥʽ ʤʽʩʪʘ, ʷʢʽ ʤʘʶʪʴ ʙʘʛʘʪʫ 

ʽʩʪʦʨʽʶ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʷʜʫ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ.  

ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʟʘʙʫʜʦʚʠ ʤʽʩʪʘ ʜʝʤʦʥʩʪʨʫʻ 

ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʧʦʚʪʦʨʶʚʘʥʠʭ ʋɻʉʠʪ, ʷʢʽ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʽʣʴʥʠʤʠ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʨʠʩʘʤʠ, ʧʣʘʥʫʚʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩ-

ʪʷʤʠ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ ʙʫʜʽʚʝʣʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʜʥʽʻʾ 

ʟ ʪʘʢʠʭ ʛʝʦʩʠʪʫʘʮʽʡ ʫ 3D-ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʝʢʩʪʨʘʧʦ-

ʣʶʚʘʪʠ ʾʾ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘ ʽʥʰʽ ʜʽʣʷʥ-

ʢʠ ʤʽʩʪʘ, ʱʦ ʤʘʶʪʴ ʘʥʘʣʦʛʽʯʥʠʡ ʧʘʪʝʨʥ ʋɻʉʠʪ, ʟʘ 

ʫʤʦʚʠ ʡʦʛʦ ʧʦʧʝʨʝʜʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʘʥʘʣʽʟ ʽ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʘʪʝʨʥʽʚ ʫ ʚʝʣʠʢʦʤʫ ʤʘʩʰ-

ʪʘʙʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʽʩʴ-

ʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʤʘʩʰʪʘʙʘʭ. ʆʜʥʘʢ, 

ʤʦʞʝ ʡʪʠʩʷ ʡ ʧʨʦ ʧʨʦʪʠʣʝʞʥʠʡ ʥʘʧʨʷʤʦʢ ʤʘʩʰʪʘʙʫ-

ʚʘʥʥʷ ï ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʝ ʧʦʜʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʷʢʱʦ 

ʡʜʝʪʴʩʷ ʧʨʦ ʩʽʣʴʩʴʢʫ ʤʽʩʮʝʚʽʩʪʴ ʘʙʦ ʧʝʨʝʜʤʽʩʪʷ. ʅʘ 

ʦʩʥʦʚʽ ʽʣʶʩʪʨʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʫ ʭʤʘʨʥʽʡ ʧʣʘʪʬʦʨʤʽ 

EOS LiDAR Tool ( ELiT), ʧʦʢʘʟʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʚʪʦʤʘ-

ʪʠʟʦʚʘʥʦʾ ʝʢʩʪʨʘʢʮʽʾ ʙʫʜʽʚʝʣʴ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʘʪʝʨʥʫ 

ʟʘʙʫʜʦʚʠ ʫ ʧʝʨʝʜʤʽʩʪʽ ʧʦʣʴʩʴʢʦʛʦ ʤʽʩʪʘ ʃʶʙʣʽʥʝʮʴ 

(ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʘʪʝʨʥʫ ʟʘʙʫʜʦʚʠ ʧʝʨʝʜʤʽʩʪʷ (ʤ. ʃʶʙʣʽʥʝʮʴ, ʇʦʣʴʰʘ) ʫ ʽʥʪʝʨʬʝʡʩʽ ʭʤʘʨʥʦʾ  

ʧʣʘʪʬʦʨʤʠ, ʫ ʨʦʟʨʦʙʮʽ ʷʢʦʾ ʘʚʪʦʨʠ ʧʨʠʡʤʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ 

Fig. 1. Visualization of a suburban development pattern (Lubliniec, Poland) in the interface of a cloud platform,  

in the development of which the authors were directly involved 
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ʇʦʭʽʜʥʽ ʜʘʥʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʢʠ ʭʤʘʨ ʣʽʜʘʨ-

ʥʠʭ ʪʦʯʦʢ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦ-

ʜʝʣʝʡ, ʜʝ ʢʦʞʥʘ ʙʫʜʽʚʣʷ ʢʣʘʩʠʬʽʢʦʚʘʥʘ ʟʘ ʨʽʚʥʝʤ 

ʧʨʠʡʥʷʪʥʦʩʪʽ ʤʦʜʝʣʽ: ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 934 ʤʦʜʝ-

ʣʝʡ ʣʠʰʝ 652 ʚʠʟʥʘʥʽ ʧʨʠʡʥʷʪʥʠʤʠ ʱʦʜʦ ʩʪʘʣʠʭ 

ʢʨʠʪʝʨʽʾʚ ʧʦʜʘʥʥʷ ʋɻʉʠʪ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʠʬʝʨʝʥ-

ʮʽʡʦʚʘʥʫ ʷʢʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʮʠʭ, ʪʘʢ ʟʚʘʥʠʭ ʥʠʟʴʢʦʧʦ-

ʣʽʛʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʩʦʢʦʧʦʣʽʛʦʥʘ-

ʣʴʥʠʭ ʤʦʜʝʣʝʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʫʤʦʚʥʦ ʤʘʣʦʛʦ ʯʠʩʣʘ 

ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʾʭ ʪʽʣ), ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʪʦʯʥʽʩʪʴ ʣʽʜʘ-

ʨʥʠʭ ʟʡʦʤʦʢ, ʱʽʣʴʥʽʩʪʴ ʪʦʯʦʢ ʫ ʭʤʘʨʽ ʪʘ ʧʘʨʘʤʝʪʨʠ 

ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ. ʏʝʨʝʟ ʚʠʟʥʘʯʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥ-

ʥʷ ʧʨʠʡʥʷʪʥʠʭ ʤʦʜʝʣʝʡ ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʦʞʥʘ ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ ʧʝʚʥʽ ʢʨʠʪʝʨʽʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʥʘʷʚʥʦʩʪʽ ʋɻʉʠʪ. ʋ ʢʦʥʪʝʢʩʪʽ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʡ ʚʠʦʢʨʝʤʣʝʥʥʷ ʋɻʉʠʪ ʪʘʢʘ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʘʪʠ ʛʝʦʩʠʪʫʘʮʽʡʥʽ ʧʘʪʝʨʥʠ 

ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʪʘ ʤʦʨʬʦ-

ʣʦʛʽʾ ʦʙ'ʻʢʪʽʚ, ʘʣʝ ʡ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʦʤʠʣʢʠ ʯʠ 

ʘʥʦʤʘʣʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʦʚʘ-

ʥʽʩʪʴ ʫʨʙʦʛʝʦʩʠʩʪʝʤʠ. 

ʂʦʣʴʦʨʦʚʝ ʢʦʜʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʙʫʜʽʚʝʣʴ ʟʘ ʙʽʥʘ-

ʨʥʦʶ ʩʭʝʤʦʶ  çʧʨʠʡʥʷʪʥʘ ï ʥʝʧʨʠʡʥʷʪʥʘè, ʷʢ ʥʘ 

ʨʠʩ. 1, ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʨʝʘʣʴʥʠʤ ʦʙôʻʢʪʘʤ, ʩʧʨʠʷʶʯʠ ʙʽʣʴʰ ʪʦʯʥʽʡ ʧʨʦʩʪʦ-

ʨʦʚʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʚʥʦʛʦ ʧʘʪʝʨʥʫ ʋɻʉʠʪ. ʇʦʜʽʙʥʽ 

ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘ-

ʣʽʟʫ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ, ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʫʨʙʘʥʽʩʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʢʘʨʪ ʧʣʘʥʫʚʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦ-

ʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠ-

ʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʽʩʴʢʦʛʦ ʟʦʥʜʫʚʘʥ-

ʥʷ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ, ʮʝ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ 

ʚʠʟʥʘʯʝʥʥʶ ʧʘʪʝʨʥʽʚ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠʪʫʘʮʽʡ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ, ʤʦʥʽʪʦ-

ʨʠʥʛʫ ʾʾ ʩʪʘʥʫ ʘʙʦ ʧʣʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʧʨʦʝʢʪʽʚ ʫ ʤʝ-

ʞʘʭ ʽʩʥʫʶʯʦʾ ʋɻʉ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʽʙʥʽ ʣʦʢʘʣʽʟʦ-

ʚʘʥʽ ʤʦʜʝʣʽ (ʨʠʩ. 1) ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʧʣʘʥʦʚʦʤʫ ʚʧʦʨʷʜʢʫʚʘʥʥʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɸʥʘʣʽʟ ʩʫʢʫʧʥʦʩʪʽ 3D-ʤʦʜʝʣʝʡ, ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʦʢʨʝʤʦʾ ʋɻʉʠʪ, ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʢʣʶʯʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ 

ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʩʧʝʮʠʬʽʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʨʘʡʦʥʽʚ, ʘ ʪʘʢʦʞ ʘʨʭʽʪʝʢ-

ʪʫʨʥʫ ʤʦʨʬʦʣʦʛʽʶ ʙʫʜʽʚʝʣʴ [10]. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦ-

ʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʭʘʨʘʢʪʝʨ-

ʥʠʭ ʨʠʩ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʊɿʂ) ʫ 

ʤʽʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷ ʾʭ ʧʽʜʪʠʧʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥ-

ʥʷ ʱʦʜʦ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʦʾ ʛʝʦʩʠʪʫʘʮʽʾ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʽʟʥʽ ʊɿʂ ʚ ʤʽʩʪʽ ʬʘʢʪʠʯʥʦ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʘ-

ʪʝʨʥʘʤʠ ʋɻʉʠʪ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʽʟ ʥʠʭ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʚʦʻʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʤʘʻ ʚʣʘʩʥʽ ʚʠ-

ʤʦʛʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʤʽʩʴ-

ʢʦʛʦ ʧʨʦʩʪʦʨʫ. ʅʘʧʨʠʢʣʘʜ, ʞʠʪʣʦʚʠʡ ʊɿʂ ʟʦʩʝʨʝ-

ʜʞʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʞʠ-

ʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʢʦʤʝʨʮʽʡʥʠʡ ï ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʟʨʫʯʥʦʩʪʽ ʜʦʩʪʫʧʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ 

ʥʘʩʝʣʝʥʥʷʤ, ʩʪʘʨʪʘʧʘʤʠ ʡ ʙʽʟʥʝʩʘʤʠ, ʘ ʽʥʜʫʩʪʨʽʘʣʴ-

ʥʠʡ ï ʥʘ ʢʦʤʧʘʢʪʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʚʠʨʦʙʥʠʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʽ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʂʦʞʝʥ ʽʟ ʮʠʭ ʊɿʂ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʨʦʟʤʽʨʽʚ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʾʭ ʫʥʽʢʘʣʴʥʽ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʭ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ [14]. 

ɸʥʘʣʽʟʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʙʫʜʦʚʠ ʜʣʷ ʨʽʟʥʠʭ ʊɿʂ ʥʘ 

ʦʩʥʦʚʽ ʦʢʨʝʤʠʭ ʛʝʦʩʠʪʫʘʮʽʡ, ʤʦʞʥʘ ʧʦʛʣʠʙʠʪʠ ʪʘ 

ʫʪʦʯʥʠʪʠ ʽʩʥʫʶʯʫ ʢʣʘʩʠʬʽʢʘʮʽʶ. ʎʝ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʥʦ-

ʚʠʭ ʙʫʜʽʚʝʣʴ ʽ ʊɿʂ ʥʦʚʠʭ ʟʘʙʫʜʦʚ  ʫ ʤʽʩʴʢʠʭ ʙʘʟʘʭ 

ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʫʥʽʚʝʨʩʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʠʧʽʚ 

ʙʫʜʽʚʝʣʴ ʩʪʘʥʝ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʮʽʥʢʦʶ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʘʙʦ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʝʣʴ [27]. 

ʅʘ ʢʰʪʘʣʪ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʧʨʠʢʣʘʜʫ (ʨʠʩ. 1) 

ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʪʝʨʥʽʚ 

ʋɻʉʠʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ɻɯʉ-ʧʣʘʪʬʦʨʤʠ, ʦʙ-

ʨʘʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ʅʘʧʨʠʢʣʘʜ, 

ʙʘʟʦʚʫ ʪʨʠʚʠʤʽʨʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʥʘ 

ʨʽʚʥʽ LOD1 ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ MapBox 

Studio. ʎʷ ʚʝʙ-ɻɯʉ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʽʙ-

ʣʽʦʪʝʮʽ OpenGL, ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʽʟ ʜʦʩʪʫʧʦʤ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʚʝʢʪʦʨʥʦʾ ʢʘʨʪʠ OSM [9]. 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ 2D ʽ 3D ʢʘʨʪʠ, ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʯʠ ʚʽʜʢʨʠʪʽ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʛʥʫʯ-

ʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʾʭ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

ɹʫʜʽʚʣʽ ʥʘ ʢʘʨʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʜʚʦʚʠʤʽʨʥʦʛʦ 

ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʢʦʥʪʫʨʽʚ ʙʫʜʽʚʝʣʴ (ʬʫʪʧʨʠʥʪʽʚ), ʜʦ 

ʷʢʦʛʦ ʧʨʠʚ'ʷʟʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʩʦʪʫ. ʎʽ ʜʘʥʽ 

ʜʦʟʚʦʣʷʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʬʫʪʧʨʠʥʪʠ ʚ ʪʨʠʚʠʤʽʨʥʽ 

ʤʦʜʝʣʽ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ LOD1 ʰʣʷʭʦʤ ʚʠʪʷʛʫʚʘʥʥʷ 

ʚʠʩʦʪʠ ʙʫʜʽʚʝʣʴ ʟʘ ʝʢʩʪʝʥʪʦʤ ʾʭ ʢʦʥʪʫʨʽʚ [20]. ɺʠʦʢ-

ʨʝʤʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʜʝʣʴ ʮʽʣʢʦʤ ʤʦʞʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ. 

ʉʧʝʨʰʫ ʟʜʽʡʩʥʝʤʦ ʘʥʘʣʽʟ ʋɻʉʠʪ, ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʨʽʟʥʠʭ ʊɿʂ ʚ ʤʝʞʘʭ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʅʴʶ-

ʁʦʨʢʘ. ʎʝ ʤʽʩʪʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʫ ʩʚʽʪʽ ʟʘ 

ʥʠʟʢʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʙʫʜʽʚʝʣʴ, 

ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʠʧʽʚ ʟʘʙʫʜʦ-

ʚʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʠʦʢʨʝʤʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʅʴʶ-ʁʦʨʢʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʮʽʣʢʦʤ ʨʝ-

ʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʽʥʰʠʭ ʤʽʩʪ ʽʟ ʧʦʜʽʙʥʠʤʠ ʪʠʧʘ-

ʤʠ ʟʘʙʫʜʦʚʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʠʡ ʧʘʪʝʨʥ ʢʦʤʝʨʮʽʡʥʦʛʦ ʊɿʂ 

(ʨʠʩ. 2). ɿʘʟʚʠʯʘʡ ʮʝʡ ʪʠʧ ʽʩʪʦʨʠʯʥʦ ʚʠʥʠʢʘʻ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ. ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʜʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʤʘʩʠʚʥʠʤʠ ʙʫʜʽʚʣʷʤʠ 

ʷʢ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷ-

ʤʢʘʭ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʬʦʨʤ. ʂʦʤʝʨʮʽʡʥʽ ʟʦʥʠ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪʴ ʯʠʩʣʝʥʥʽ 

ʚʠʩʦʪʥʽ ʙʫʜʽʚʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʬʽʩʽʚ, 

ʪʦʨʛʦʚʝʣʴʥʠʭ ʽ ʨʦʟʚʘʞʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɺ ʪʘʢʠʭ ʨʘʡʦ-

ʥʘʭ ʩʧʦʣʫʯʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʚʫʣʠʮʽ ʤʽʩʪʘ, ʱʦ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʨʦʞʥʶ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ, ʯʘʩʪʠʭ ʟʘʪʦʨʽʚ ʽ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʰʫʤʦ-

ʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʢʦʤʝʨʮʽʡʥʠʡ ʊɿʂ ʟʙʽʛʘ-

ʻʪʴʩʷ ʟ ʽʩʪʦʨʠʯʥʠʤ ʮʝʥʪʨʦʤ ʤʽʩʪʘ, ʭʦʯʘ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʪʘʢʠʡ ʪʠʧ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʠʡ ʧʦ ʽʥ-

ʰʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ, ʬʦʨʤʫʶʯʠ ʦʢʨʝʤʽ 

ʚʫʟʣʠ ʢʦʤʝʨʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɯʥʜʫʩʪʨʽʘʣʴʥʠʡ ʊɿʂ (ʨʠʩ. 3) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʤʝ-

ʨʮʽʡʥʦʛʦ, ʟʘʟʚʠʯʘʡ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʦʢʦʣʠʮʷʭ 
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ʤʽʩʪʘ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʠʭ, ʘʣʝ ʜʫʞʝ 

ʤʘʩʰʪʘʙʥʠʭ ʙʫʜʽʚʝʣʴ. ɺʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʚ 

ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ ʚʝʣʠʢʠʤʠ ʨʦʟʤʽ-

ʨʘʤʠ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ, ʘ ʥʝ ʾʭ ʯʠʩʝʣʴʥʽʩʪʶ [11]. 

ɹʫʜʽʚʣʽ ʮʴʦʛʦ ʪʠʧʫ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʧʦʪʫ-

ʞʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʥʘʯʥʠʭ ʩʢʣʘʜʩʴ-

ʢʠʭ ʧʨʠʤʽʱʝʥʴ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʟʦʥʠ ʤʦʞʫʪʴ ʯʠʥʠʪʠ ʨʽʟʥʦ-

ʤʘʥʽʪʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ, ʱʦ ʻ ʧʨʠʯʠ-

ʥʦʶ ʾʭʥʴʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʨʘʡʦʥʽʚ ʟ 

ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. 

 

 
 

ʈʠʩ. 2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʘʪʝʨʥʫ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʠʧʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʤ. ʅʴʶ-ʁʦʨʢ  

ʫ ʩʝʨʝʜʦʚʠʱʽ Mapbox Studio 

Fig. 2. Visualization of the commercial land use pattern in New York City in Mapbox Studio 

 

 

 
 

ʈʠʩ. 3. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʘʪʝʨʥʫ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʪʠʧʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʤ. ʅʴʶ-ʁʦʨʢ  

ʫ ʩʝʨʝʜʦʚʠʱʽ Mapbox Studio 

Fig. 3. Visualization of the industrial land use pattern in New York City in Mapbox Studio 
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ɯʥʩʪʠʪʫʮʽʡʥʠʡ ʊɿʂ (ʨʠʩ. 4) ʬʦʨʤʫʻ ʦʢʨʝʤʠʡ ʧʘ-

ʪʝʨʥ ʋɻʉʠʪ. ɼʣʷ ʮʴʦʛʦ ʪʠʧʫ ʭʘʨʘʢʪʝʨʥʝ ʨʦʟʪʘʰʫʚʘʥ-

ʥʷ ʥʘ ʢʦʤʧʘʢʪʥʽʡ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʫ ʙʫʜʽʚʝʣʴ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʫʩʪʘʥʦʚʽ, ʥʘʧʨʠʢʣʘʜ, ʰʢʦʣʽ, ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ, ʣʽʢʘʨʥʽ ʘʙʦ ʩʧʦʨʪʠʚʥʦʤʫ ʢʦʤʧʣʝʢʩʫ. ɿʘʙʫʜʦ-

ʚʘ ʮʴʦʛʦ ʊɿʂ ʧʦʻʜʥʫʻ ʨʠʩʠ, ʚʣʘʩʪʠʚʽ ʷʢ ʢʦʤʝʨʮʽʡʥʦ-

ʤʫ, ʪʘʢ ʽ ʽʥʜʫʩʪʨʽʘʣʴʥʦʤʫ ʊɿʂ, ʦʧʠʩʘʥʠʭ ʨʘʥʽʰʝ. 

ɿʦʢʨʝʤʘ, ʪʫʪ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʚʠʩʦʢʽ, ʪʘʢ ʽ ʤʘʩʰʪʘʙʥʽ 

ʟʘ ʧʣʦʱʝʶ ʙʫʜʽʚʣʽ, ʘʣʝ ʟʘʛʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ 

ʟʘʟʚʠʯʘʡ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʩʦʢʦʶ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ 

ʧʘʨʢʫʚʘʣʴʥʠʭ ʟʦʥ ʪʘ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʟʦʥ, ʽʥʩʪʠʪʫʮʽʡʥʽ ʪʝʨʠʪʦʨʽʾ ʥʝʯʘʩ-

ʪʦ ʩʧʨʘʚʣʷʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʦʥʠ ʯʘʩʪʦ ʨʦʟʪʘʰʦʚʫ-

ʶʪʴʩʷ ʧʦʙʣʠʟʫ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ ʽ ʥʘʚʽʪʴ ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ ʞʠʪʣʦʚʽ ʦʙôʻʢʪʠ, ʪʘʢʽ ʷʢ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽ 

ʛʫʨʪʦʞʠʪʢʠ. 

 

 
 

ʈʠʩ. 4. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʘʪʝʨʥʫ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʠʧʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʤ. ʅʴʶ-ʁʦʨʢ  

ʫ ʩʝʨʝʜʦʚʠʱʽ Mapbox Studio 

Fig. 4. Visualization of the institutional land use pattern in New York City in Mapbox Studio 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʘʪʝʨʥʦʤ ʋɻʉʠʪ ʫ ʤʝʞʘʭ ʤʽʩ-

ʪʘ ʟʘʟʚʠʯʘʻ ʷʚʣʷʻʪʴʩʷ ʞʠʪʣʦʚʠʡ ʊɿʂ. ʁʦʛʦ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʠʩʣʝʥʥʽ ʥʠʟʴʢʦʨʘʥʛʦʚʽ ʧʘʪʝʨʥʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʧʽʜʪʠʧʘʤ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʦʢʨʝʤʠʤ ʞʠʪʣʦʚʠʤ ʢʚʘʨʪʘʣʘʤ ʘʙʦ ʧʝʨʽʦʜʘʤ ʬʦʨʤʫ-

ʚʘʥʥʷ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʦʶ ʞʠʪʣʦʚʦʛʦ ʊɿʂ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ 

ʡʦʛʦ ʚʽʜ ʽʥʰʠʭ ʊɿʂ ʽ ʚʠʜʽʣʠʪʠ ʷʢ ʚʠʩʦʢʦʨʘʥʛʦʚʠʡ 

ʧʘʪʝʨʥ, ʻ ʯʽʪʢʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʪʘ ʫʥʽʬʽʢʘʮʽʷ ʙʫʜʽ-

ʚʝʣʴ (ʨʠʩ. 5). ʌʦʨʤʘ, ʨʦʟʤʽʨ, ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʪʘ ʾʾ 

ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʚʠʩʪʫʧʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʦʢʨʝʤʠʭ ʥʠʟʴʢʦʨʘʥʛʦʚʠʭ ʧʘʪʝ-

ʨʥʽʚ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʮʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʭ ʟʫʤʦʚʣʶʶʪʴ ʨʽʟʥʠʮʶ ʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʨʽʟ-

ʥʠʭ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʨʽʚʝʥʴ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ 

ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ [11]. ʅʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ 

ʞʠʪʣʦʚʽ ʤʘʩʠʚʠ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʟʘʙʫʜʦʚʠ ʯʘʩʪʦ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʜʝʬʽʮʠʪ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʽ ʛʨʦʤʘʜ-

ʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ, ʪʦʜʽ ʷʢ ʤʘʣʦʧʦʚʝʨʭʦʚʽ ʨʘʡʦʥʠ ʟ 

ʧʦʤʽʨʥʦʶ ʟʘʙʫʜʦʚʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʠʡ ʙʘʣʘʥʩ 

ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ ʧʨʦʩʪʦʨʫ 

ʜʣʷ ʤʝʰʢʘʥʮʽʚ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 5, ʩʪʘʶʪʴ ʧʦʤʽʪʥʠʤʠ ʧʝʚʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʽʣʠʪʠ ʾʭ ʥʘ ʦʢʨʝʤʽ 

ʥʠʟʴʢʦʨʘʥʛʦʚʽ ʧʘʪʝʨʥʠ ʋɻʉʠʪ. ɿʘʚʜʷʢʠ ʩʫʪʦ ʚʽʟʫʘʣʴ-

ʥʦʤʫ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʮʠʭ ʋɻʉʠʪ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʧʝʚʥʫ ʦʮʽʥʢʫ ʱʦʜʦ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʢʦʥʢʨʝʪʥʠʭ ʨʘʡʦ-

ʥʘʭ ʤʽʩʪʘ, ʩʢʣʘʜʥʦʩʪʽ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢ-

ʪʽʚ, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ ʯʠ 

ʩʪʘʥʮʽʡ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʪʘʢʝ ʧʦʧʝ-

ʨʝʜʥʻ ʦʮʽʥʶʚʘʥʥʷ ʥʝ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʯʽʪʢʠʭ ʚʠʩʥʦʚ-

ʢʽʚ ʱʦʜʦ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʘʩʧʝʢʪʽʚ, ʘʣʝ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ɻɯʉ-ʘʥʘʣʽʟʫ ʚʦʥʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ 

ʦʙʣʘʩʪʽ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʛʣʠʙʰʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʘʪʨʠʙʫʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʆʮʽʥʢʘ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʞʠʪʣʦʚʦʛʦ ʊɿʂ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʦʩʥʦʚʽ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ, 

ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ, ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʦʾ. ʎʝʡ ʧʘʨʘʤʝʪʨ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʨʘʮʽʦʥʘʣʴʥʦ ʽ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʩʴʢʽ ʧʨʦʩʪʦʨʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠ-

ʚʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʽʜ ʨʘʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʪʫʧʽʥʴ, ʜʦ ʷʢʦʾ 

ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʨʦʟʤʽʩʪʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥ-

ʥʷ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʢʦʤʬʦʨʪʥʦʛʦ ʨʽʚʥʷ ʞʠʪʪʷ ʽ ʥʘʣʝ-

ʞʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ [10]. ʎʝ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʷʚʥʽʩʪʴ ʨʦʟʚʠʥʫʪʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʜʦʩʪʫʧ ʜʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʟʦʥ, ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʩʴ-
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ʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʧʦʨʦʛʫ ʱʽʣʴʥʦʩʪʽ 

ʟʘʙʫʜʦʚʠ, ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦ-

ʛʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʋ 

ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʟʘʟʚʠʯʘʡ ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʤʦʞʣʠ-

ʚʠʭ ʚʘʨʽʘʥʪʽʚ: ʚʠʩʦʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʨʠ 

ʥʠʟʴʢʽʡ ʚʝʨʪʠʢʘʣʴʥʽʡ (ʢʦʤʧʘʢʪʥʘ ʤʘʣʦʧʦʚʝʨʭʦʚʘ 

ʟʘʙʫʜʦʚʘ) ʘʙʦ ʥʠʟʴʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʠ ʚʠʩʦʢʽʡ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʱʽʣʴʥʦʩʪʽ (ʨʦʟʤʽʨʝʥʘ ʚʠʩʦʢʦʧʦʚʝʨʭʦʚʘ 

ʟʘʙʫʜʦʚʘ). ʇʨʦʪʝ ʥʝʜʦʩʪʘʪʥʻ ʨʝʛʫʣʶʚʘʥʥʷ ʫʨʙʘʥʽʩʪʠ-

ʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʨʘʡʦʥʽʚ ʽʟ 

ʥʘʜʤʽʨʥʦʶ ʱʽʣʴʥʽʩʪʶ ʟʘʙʫʜʦʚʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʠʢʣʠʢʘʻ ʥʠʟʢʫ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʧʨʦʙʣʝʤ. 

 

 
 

ʈʠʩ. 5. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʘʪʝʨʥʽʚ ʞʠʪʣʦʚʦʛʦ ʪʠʧʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʤ. ʅʴʶ-ʁʦʨʢ  

ʫ ʩʝʨʝʜʦʚʠʱʽ Mapbox Studio 

Fig. 5. Visualization of the residential land use pattern in New York City in Mapbox Studio 

 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʨʠʩ. 5, ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʧʦʧʝ-

ʨʝʜʥʶ ʦʮʽʥʢʫ ʰʝʩʪʠ ʦʩʥʦʚʥʠʭ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ, ʙʘ-

ʟʫʶʯʠʩʴ ʥʘ ʢʨʠʪʝʨʽʷʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ. ɿʦʢʨʝʤʘ, ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʽ ʟʘʙʫʜʦʚʠ 

ʧʨʠʪʘʤʘʥʥʽ ʧʘʪʝʨʥʘʤ ʥʘ ʨʠʩ. 5c ʪʘ 5f. ʋ ʧʝʨʰʦʤʫ 

ʧʘʪʝʨʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʤʽʨʝʥʘ ʚʠʩʦʢʦʧʦʚʝʨʭʦʚʘ 

ʟʘʙʫʜʦʚʘ, ʧʨʠ ʷʢʽʡ ʤʽʞ ʙʫʜʽʚʣʷʤʠ ʟʘʣʠʰʝʥʦ ʜʦʩʪʘʪ-

ʥʴʦ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʫ 

ʢʦʤʬʦʨʪʥʦʤʫ ʧʨʦʞʠʚʘʥʥʽ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʙʘʛʘʪʦʢʚʘ-

ʨʪʠʨʥʠʭ ʙʫʜʠʥʢʽʚ. ʋ ʜʨʫʛʦʤʫ ʧʘʪʝʨʥʽ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʙʽʣʴʰʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʢʦʞʝʥ 

ʤʝʰʢʘʥʝʮʴ ʤʘʻ ʙʽʣʴʰʝ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ ʧʦʜʚʽʨôʷ ʪʘ ʧʘʨʢʫʚʘʥʥʷ. ɺ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʙʫʜʽʚʝʣʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ï ʟ ʽʥʰʦʛʦ. 

ʇʘʪʝʨʥ ʥʘ ʨʠʩ. 5ʘ ʚʞʝ ʻ ʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʟ ʪʦ-

ʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ, ʦʩʢʽ-

ʣʴʢʠ ʚ ʥʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʘ ʱʽʣʴʥʽʩʪʴ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. ɺʽʜʤʽʥʥʽʩʪʶ 

ʮʴʦʛʦ ʧʘʪʝʨʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪ-

ʥʴʦʛʦ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʞ ʙʫʜʽʚʣʷʤʠ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʦʟʤʽʨʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʪʘʢʽ ʞʠʪʣʦʚʽ 

ʨʘʡʦʥʠ ʤʦʞʫʪʴ ʟʽʪʢʥʫʪʠʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʟʦʢʨʝʤʘ 
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ʧʝʨʝʚʘʥʪʘʞʝʥʠʤ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ, ʥʝʩʪʘʯʝʶ ʧʘʨʢʫ-

ʚʘʣʴʥʠʭ ʤʽʩʮʴ, ʰʫʤʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʟʘʪʽʥʝʥʠʤʠ 

ʚʫʣʠʮʷʤʠ ʪʦʱʦ. ʆʜʥʘʢ, ʟʘʚʜʷʢʠ ʨʦʟʪʘʰʫʚʘʥʥʶ ʪʘʢʠʭ 

ʨʘʡʦʥʽʚ ʫ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ, ʮʽ ʥʝʛʘʪʠʚʥʽ 

ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʦʚʘʥʽ ʟʨʫʯ-

ʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʧʦʩʣʫʛ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʟʦʥ. ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʧʘʪʝʨʥʫ ʥʘ 

ʨʠʩ. 5b, ʜʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʝʥʰʫ ʚʠʩʦʪʫ ʙʫʜʽʚʝʣʴ, 

ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʚʩʝ ʦʜʥʦ ʻ ʥʘʜʤʽʨʥʦʶ, ʘ ʙʫʜʽʚʣʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʜʪʦ ʱʽʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ. 

ʇʘʪʝʨʥ ʥʘ ʨʠʩ. 5d ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ 

ʱʽʣʴʥʽʩʪʶ ʟʘʙʫʜʦʚʠ, ʱʦ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʨʽʚʝʥʴ ʞʠʪʪʷ ʫ ʪʘʢʠʭ ʨʘʡʦʥʘʭ, ʘʜʞʝ ʪʫʪ ʚʽʜʩʫʪʥʽ ʪʠ-

ʧʦʚʽ ʫʨʙʘʥʽʩʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ, ʰʫʤʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʯʠ ʥʝʩʪʘʯʘ ʟʝʣʝ-

ʥʠʭ ʟʦʥ. ɿʘʚʜʷʢʠ ʚʝʣʠʢʦʤʫ ʧʨʦʩʪʦʨʫ ʤʽʞ ʙʫʜʽʚʣʷʤʠ, 

ʚ ʪʘʢʦʤʫ ʨʘʡʦʥʽ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʢʦʤʬʦʨʪʫ ʜʣʷ ʤʝʰʢʘʥʮʽʚ. ʇʨʦʪʝ, ʪʘʢʘ ʟʘʙʫʜʦʚʘ ʚ 

ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʤʽʩʪ ʪʘ ʤʝʛʘʧʦʣʽʩʽʚ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽ-

ʢʠ, ʦʩʢʽʣʴʢʠ ʟʘʡʤʘʻ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʥʘʩʝʣʝʥʥʷ 

ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʪʠʧʫ ʟʘʙʫʜʦʚʠ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʢʣʘ-

ʜʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. 

ɿʦʢʨʝʤʘ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʫʣʠʮʴ ʡ ʝʥʝʨʛʦʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠ ʙʽʣʴʰ ʜʦʨʦʛʠʤʠ ʪʘ ʩʢʣʘʜʥʠʤʠ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʤʠ ʨʽʰʝʥ-

ʥʷʤʠ ʟʘʙʫʜʦʚʠ. ʊʦʤʫ, ʭʦʯʘ ʮʝʡ ʧʘʪʝʨʥ ʻ ʦʧʪʠʤʘʣʴ-

ʥʠʤ ʜʣʷ ʤʘʣʠʭ ʤʽʩʪ ʪʘ ʧʝʨʝʜʤʽʩʪʴ, ʜʝ ʚʘʨʪʽʩʪʴ ʟʝʤʣʽ ʽ 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʠʟʴʢʘ, ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʤʝʥʰ ʜʦʮʽʣʴʥʠʤ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʥʘ 

ʨʝʩʫʨʩʠ ʪʘ ʟʝʤʝʣʴʥʽ ʧʣʦʱʽ. 

ʉʪʦʩʦʚʥʦ ʧʘʪʝʨʥʫ ʥʘ ʨʠʩ. 5ʝ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʜʦ-

ʩʠʪʴ ʚʠʩʦʢʫ ʙʝʟʣʘʜʥʽʩʪʴ ʡʦʛʦ ʟʘʙʫʜʦʚʠ. ʋ ʤʝʞʘʭ 

ʦʜʥʦʛʦ ʢʚʘʨʪʘʣʫ ʪʫʪ ʫʧʝʨʝʤʽʰ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʙʫʜʽ-

ʚʣʽ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤ, ʯʝʨʝʟ ʱʦ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫ-

ʜʦʚʠ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʴʦʤʫ 

ʨʘʡʦʥʫ. ʋ ʧʦʜʽʙʥʠʭ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʦʯʽʢʫʻʪʴʩʷ 

ʚʠʩʦʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʩʝʨʝʜ ʤʽʩʮʝʚʠʭ 

ʞʠʪʝʣʽʚ [2]. ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʭʘʦ-

ʪʠʯʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʩʴʢʦʛʦ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʤʦʞʝ ʩʪʘʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʍʦʯʘ ʮʝʡ ʧʘʪʝʨʥ ʜʦʩʪʘʪʥʴʦ ʩʭʦʞʠʡ ʥʘ 

ʪʦʡ, ʱʦ ʥʘ ʨʠʩ.5f, ʪʝʨʠʪʦʨʽʷ ʦʩʪʘʥʥʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʝ. 

ʇʘʪʝʨʥ ʥʘ ʨʠʩ. 5e ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʙʝʟʣʘʜʥʦʩʪʽ ʟʘʙʫʜʦʚʠ. ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʘʨʽʘʪʠʚʥʦʩ-

ʪʽ ʬʦʨʤ ʽ ʨʦʟʤʽʨʽʚ ʙʫʜʽʚʝʣʴ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʢʚʘʨʪʘʣʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦ-

ʩʪʽ ʟʘʙʫʜʦʚʠ. ʏʝʨʝʟ ʪʘʢʫ ʥʝʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ, ʨʘʡʦʥ, 

ʱʦ ʧʽʜʧʘʜʘʻ ʧʽʜ ʮʝʡ ʧʘʪʝʨʥ, ʡʤʦʚʽʨʥʦ, ʤʦʞʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʚʘʪʠʩʴ ʚʝʣʠʢʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ 

ʟʘʙʫʜʦʚʠ ʫʩʢʣʘʜʥʶʻ ʤʽʩʴʢʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥ-

ʥʷ ʪʝʨʠʪʦʨʽʻʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʪʘʢʠʭ ʨʘʡʦʥʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ, ʧʘʪʝʨʥ ʥʘ 

ʨʠʩ. 5f, ʭʦʯʘ ʡ ʤʘʶ ʩʭʦʞʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʷʚʣʷʻ ʥʘʙʘ-

ʛʘʪʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʟʘʚʜʷ-

ʢʠ ʙʽʣʴʰ ʯʽʪʢʦ ʚʧʦʨʷʜʢʦʚʘʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʙʫʜʽʚʝʣʴ ʽ 

ʧʨʦʩʪʦʨʫ ʤʽʞ ʥʠʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʧʨʦʞʠʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʘʪʝʨʥʽʚ ʫʨʙʘ-

ʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠʪʫʘʮʽʡ ʫ ʽʥʪʝʨʬʝʡʩʽ QGIS. ɼʣʷ 

ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʛ-

ʣʷʜ ʢʽʣʴʢʽʩʥʠʭ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʽ-

ʚʝʣʴ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʮʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʟʘʥʝʩ-

ʪʠ ʾʭ ʫ ʪʘʙʣʠʮʶ ʘʪʨʠʙʫʪʽʚ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʚʽʜʧʦʚʽʜ-

ʥʠʭ ʧʘʪʝʨʥʽʚ ʫ ʧʦʚʧʦʚʥʦʬʦʨʤʘʪʥʽʡ ɻɯʉ. ʎʝ ʜʦʟʚʦ-

ʣʠʪʴ ʚʠʢʦʥʘʪʠ ʥʘʦʯʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴ-

ʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʤʽʩʪʘ, ʱʦ ʥʘʜʘʩʪʴ 

ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʽ ʪʨʝʥʜʠ ʧʦʰʠʨʝʥʥʷ ʫʨʙʦʛʝʦ-

ʩʠʩʪʝʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦ-

ʥʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʘʩʪʽʣʴʥʠʤ 

ɻɯʉ-ʟʘʩʪʦʩʫʥʢʦʤ QGIS 3.16. 

ʆʩʢʽʣʴʢʠ ʋɻʉʠʪ ʚ ʨʘʤʢʘʭ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʤʘ-

ʶʪʴ ʩʢʣʘʜʥʝ ʪʘ ʥʝʯʽʪʢʝ ʨʦʟʤʝʞʫʚʘʥʥʷ, ʜʣʷ ʾʭ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʤʦʞʥʘ ʟʛʝʥʝʨʫʚʘʪʠ ʩʽʪʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʘʢʦʚʠʭ ʧʦʣʽʛʦʥʘʣʴʥʠʭ ʦʩʝʨʝʜʢʽʚ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʤʽʩʪʘ. ʂʦʞʝʥ ʦʩʝʨʝʜʦʢ ʤʦʞʝ ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʦʢʨʝʤʫ ʋɻʉʠʪ. ʉʽʪʢʫ ʤʦʞʥʘ ʟʛʝʥʝʨʫʚʘʪʠ ʚ QGIS ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ Create Grid, ʜʝ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʘʪʠ ʬʦʨʤʫ ʦʩʝʨʝʜʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʰʝʩʪʠʢʫʪʥʠʡ 

ʨʦʤʙ), ʾʭ ʨʦʟʤʽʨ (0.13 ʢʤĮ) ʪʘ ʰʘʨ, ʷʢʠʡ ʚʦʥʠ ʧʦʢʨʠ-

ʚʘʪʠʤʫʪʴ (ʥʘʧʨʠʢʣʘʜ, ʬʫʪʧʨʽʥʪʠ ʙʫʜʽʚʝʣʴ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦʛʦ ʤʽʩʪʘ). ʗʢ ʨʝʟʫʣʴʪʘʪ, ʜʦ ʧʨʦʝʢʪʫ ʜʦʜʘʻʪʴʩʷ 

ʥʦʚʠʡ ʧʦʣʽʛʦʥʘʣʴʥʠʡ ʰʘʨ ʩʽʪʢʠ, ʱʦ ʧʦʢʨʠʚʘʻ ʝʢʩʪʝʥʪ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʦʛʦ ʰʘʨʫ. ʂʦʞʝʥ ʦʩʝʨʝʜʦʢ ʮʽʻʾ 

ʩʽʪʢʠ ʻ ʦʢʨʝʤʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʦʙôʻʢʪʦʤ (ʋɻʉʠʪ), ʜʦ 

ʷʢʦʛʦ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʘʪʨʠʙʫʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʫ ʤʝʞʘʭ 

ʦʩʝʨʝʜʢʽʚ ʋɻʉʠʪ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ 

QGIS Join attributes by location (summary). ʎʝʡ ʽʥ-

ʩʪʨʫʤʝʥʪ ʜʦʟʚʦʣʷʻ ʧʝʨʝʥʦʩʠʪʠ ʘʪʨʠʙʫʪʠ ʟ ʦʜʥʦʛʦ 

ʰʘʨʫ ʜʦ ʽʥʰʦʛʦ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʩʪʦʨʦʚʝ ʧʝʨʝʢʨʠʪʪʷ 

ʤʽʞ ʰʘʨʘʤʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʥʝʩʪʠ 

ʜʘʥʽ ʧʨʦ ʧʣʦʱʫ ʙʫʜʽʚʝʣʴ ʟ ʰʘʨʫ ʬʫʪʧʨʠʥʪʽʚ (ʨʠʩ. 6ʘ) 

ʥʘ ʰʘʨ ʩʽʪʢʠ (ʨʠʩ. 6ʙ). ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥ-

ʪʫ ʚʠʙʠʨʘʻʪʴʩʷ ʙʘʟʦʚʠʡ ʰʘʨ (ʩʽʪʢʘ) ʪʘ ʰʘʨ ʜʣʷ ʧʨʠʻ-

ʜʥʘʥʥʷ (ʬʫʪʧʨʠʥʪʠ), ʘ ʪʘʢʦʞ ʚʢʘʟʫʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯ-

ʥʠʡ ʧʨʝʜʠʢʘʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʥʦʩʠʥʠ (ʫ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʠʨʘʻʪʴʩʷ óIntersectô). ʆʙʠʨʘʶʪʴʩʷ 

ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʷ ʘʪʨʠʙʫʪʽʚ, ʷʢʽ ʪʨʝʙʘ ʜʦʜʘʪʠ, ʡ 

ʩʧʦʩʽʙ ʟʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʢʦʞ-

ʥʦʛʦ ʦʩʝʨʝʜʢʫ ʙʫʜʝ ʚʠʟʥʘʯʝʥʘ ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʟʘʙʫ-

ʜʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟ ʰʘʨʫ ʬʫʪʧʨʠʥʪʽʚ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ 

ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʤʽʩʪʦ ɺʘʰʠʥʛʪʦʥ, ʷʢʝ ʤʘʻ ʢʦʤʧʘʢ-

ʪʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʟʘʙʫʜʦʚʫ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʟʨʫʯʥʠʤ ʜʣʷ ʥʘʰʦʛʦ ʟʘʧʠʪʫ (ʨʠʩ. 6). ɼʘʥʽ ʧʨʦ 

ʦʙôʻʤ ʪʘ ʚʠʩʦʪʫ ʙʫʜʽʚʝʣʴ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʢʘʨʪ, ʙʫʣʠ ʚʠʦʢʨʝʤʣʝʥʽ ʟ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ, 

ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʫʧʨʘʚʣʽʥʥʷʤ 

ʛʦʣʦʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʦʢʨʫʛʫ ʂʦʣʫʤʙʽʷ ʥʘ 

ʨʝʩʫʨʩʽ AWS [19].  

ɺʽʟʫʘʣʽʟʘʮʽʷ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʽʪʢʠ ʝʬʝʢʪʠʚʥʦ ʧʦʢʘʟʫʻ ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ ʟʤʽʱʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʪʘ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ ʫʨʙʘʥʽʩʪʠʯ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʽʩʪʽ. ʗʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 6ʙ, ʯʽʪʢʦ ʚʠʜʽ-

ʣʷʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʝ ʷʜʨʦ ʤʽʩʪʘ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʢʫʧʯʝʥʥʷʤ ʋɻʉʠʪ, ʟʘʙʫʜʦʚʘʥʠʭ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 44%. 

ɼʘʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʟʘʙʫʜʦʚʠ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʽʚʥʽʯ ʪʘ ʩʭʽʜ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʥʘʧʨʷʤʢʠ ʦʩʥʦʚʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʫʱʽʣʴʥʝʥʥʷ 

ʤʽʩʪʘ. ʂʘʨʪʘ ʥʘ ʨʠʩ. 6ʙ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʽʟʥʽ 

ʧʘʪʝʨʥʠ ʋɻʉʠʪ, ʷʢʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʩʢʫʧʯʝʥʥʷ 
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ʦʩʝʨʝʜʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ ʥʘ ʪʝʤʘʪʠʯ-

ʥʽʡ ʢʘʨʪʽ. ʊʘʢ, ʚ ʦʢʦʣʠʯʥʠʭ ʨʘʡʦʥʘʭ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʢʽʣʴʢʘ ʢʣʘʩʪʝʨʽʚ, ʟʘʙʫʜʦʚʘʥʠʭ ʥʘ ʨʽʚʥʷʭ 5-12%, 12-

18% ʽ 18-25%. ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʢʣʘʩʪʝʨʽʚ, 

ʡʤʦʚʽʨʥʦ, ʽʩʥʫʚʘʪʠʤʫʪʴ ʩʭʦʞʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʙʫ-

ʜʦʚʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʫʪʚʦʨʝʥʥʷ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ. 

ʊʘʢ ʩʘʤʦ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʪʘ ʚʽʜʦʙʨʘʟʠʪʠ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʢʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʢʘʨʪʠ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʩʝʨʝʜʥʶ ʧʣʦʱʫ ʙʫʜʽ-

ʚʝʣʴ ʽ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴ ʫ ʢʦʞʥʦʤʫ ʦʩʝʨʝʜ-

ʢʫ (ʨʠʩ. 7). 

 

 
 

ʈʠʩ. 6. ɺʽʟʫʘʣʽʟʘʮʽʷ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʟʘ ʫʨʙʘʥʽʩʪʠʯʥʠʤ ʛʝʦʩʠʪʫʘʮʽʷʤʠ ʫ ʤ. ɺʘʰʠʥʛʪʦʥ 

Fig. 6. Visualization of building density by urban geosituations in Washington, DC 

 

 

 
 

ʈʠʩ. 7. ɺʽʟʫʘʣʽʟʘʮʽʷ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʙʫʜʽʚʝʣʴ ʟʘ ʫʨʙʘʥʽʩʪʠʯʥʠʤʠ ʛʝʦʩʠʪʫʘʮʽʷʤʠ  

ʫ ʤ. ɺʘʰʠʥʛʪʦʥ 

Fig. 7. Visualization of the average area and number of buildings by urban geosituations in Washington, DC 
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ʅʘ ʢʘʨʪʽ ʟ ʨʠʩ. 7ʘ ʚʠʜʥʦ, ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʤʽ-

ʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʦʧʦʚʝʨʭʦʚʦʶ ʟʘʙʫʜʦʚʦʶ, ʜʝ 

ʙʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴ ʤʘʶʪʴ ʧʣʦʱʫ ʤʝʥʰʝ 273 ʤĮ ï ʮʝʡ 

ʪʠʧ ʟʘʙʫʜʦʚʠ ʧʝʨʝʚʘʞʥʦ ʚʽʜʧʦʚʽʜʘʻ ʞʠʪʣʦʚʦʤʫ ʊɿʂ. 

ʎʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʤʽʩʪʘ ʯʽʪʢʦ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ 

ʤʘʩʠʚʥʠʤʠ, ʚʠʩʦʢʦʧʦʚʝʨʭʦʚʠʤʠ ʦʬʽʩʥʠʤʠ ʽ ʪʦʨʛʦʚʠ-

ʤʠ ʙʫʜʽʚʣʷʤʠ, ʘ ʪʘʢʦʞ ʟʦʢʨʝʤʘ ʚʽʜʤʽʯʘʶʪʴʩʷ ʢʣʘʩʪʝ-

ʨʠ ʋɻʉʠʪ ʟ ʚʝʣʠʢʠʤʠ ʙʫʜʽʚʣʷʤʠ, ʷʢʽ ʪʠʧʦʚʽ ʜʣʷ ʚʠ-

ʩʦʢʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʽʚ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʪʘ 

ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʊɿʂ. 

ʂʘʨʪʘ ʥʘ ʨʠʩ. 7ʙ ʜʦʩʠʪʴ ʯʽʪʢʦ ʽʣʶʩʪʨʫʻ ʥʝʦʜʥʦ-

ʨ̔ ʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʚ ʨʘʡʦʥʘʭ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʤʘʣʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ. ʅʘʩʘʤʧʝ-

ʨʝʜ ʚʠʜʽʣʷʶʪʴʩʷ ʛʝʦʩʠʪʫʘʮʽʾ ʞʠʪʣʦʚʦʛʦ ʊɿʂ ʟ ʨʽʟʥʠʤ 

ʧʣʘʥʫʚʘʥʥʷʤ ʽ ʨʽʚʥʝʤ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ. ʆʩʦʙʣʠʚʦ 

ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʞʠʪʣʦʚʠʡ ʨʘʡʦʥ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ, ʜʝ ʢʽʣʴʢʽʩʪʴ 

ʙʫʜʽʚʝʣʴ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 572 ʦʜʠʥʠʮʴ. ʏʘʩʪʢʘ ʟʘʙʫʜʦ-

ʚʠ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 44%, ʱʦ ʻ ʜʦ-

ʩʠʪʴ ʟʥʘʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʤʽʩʪʘ.   

ɿʘʛʘʣʦʤ, ʦʙʠʜʚʽ ʢʘʨʪʠ ʟ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʷʶʪʴ 2 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ: ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʝʣʠʢʽ ʧʣʦʱʽ ʙʫʜʽʚʝʣʴ, ʫ ʽʥʰʦʤʫ ï ʯʝʨʝʟ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴ. ʎʽ ʢʘʨʪʠ ʪʘʢʦʞ ʯʽʪʢʦ ʽʣʶʩʪʨʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʊɿʂ ʚ ʤʽʩʪʽ: ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʘʣʠʭ ʙʫʜʽʚʝʣʴ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʞʠʪʣʦʚʦʛʦ ʊɿʂ, 

ʪʘ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʽʥʰʠʭ ʪʠʧʽʚ.  

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʥʘ ʧʦʯʘʪʢʫ ʜʘʥʦʾ ʩʪʘʪʪʽ, ʛʝʦ-

ʩʠʪʫʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʦ-

ʙʦʪʽ ʟ ʜʘʥʠʤʠ ʣʽʜʘʨʥʦʾ ʟʡʦʤʢʠ. ʎʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʫ ʬʘʡʣʘʭ ʬʦʨʤʘʪʫ LAS, ʷʢʽ ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʪʘʡʣʠ ʦʜʥʘʢʦʚʦʾ ʧʣʦʱʽ, ʱʦ ʧʦʢʨʠʚʘʶʪʴ ʚʽʜʩ-

ʢʘʥʦʚʘʥʫ ʪʝʨʠʪʦʨʽʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʨʦʙʢʠ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ ʥʘ ʭʤʘʨʥʽʡ ʧʣʘʪʬʦʨʤʽ ELiT, 

ʥʘʤʠ ʙʫʣʠ ʟʛʝʥʝʨʦʚʘʥʽ ʤʦʜʝʣʽ ʙʫʜʽʚʝʣʴ ʟ ʪʘʢʠʭ ʪʘʡ-

ʣʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʙʫʣʠ ʚʠʦʢʨʝʤʣʝʥʽ ʚʠʩʦʪʠ ʦʪʨʠʤʘʥʠʭ 

ʙʫʜʽʚʝʣʴ ʫ CSV-ʪʘʙʣʠʮʶ, ʷʢʘ ʥʘʜʘʣʽ ʙʫʣʘ ʧʝʨʝʪʚʦʨʝ-

ʥʘ ʚ ʰʘʨ ʮʝʥʪʨʦʾʜʽʚ ʫ QGIS. ɼʘʣʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʩʪʨʫʤʝʥʪʫ "Join attributes by location", ʥʘ ʦʩʥʦʚʽ 

ʚʠʩʦʪ ʙʫʜʽʚʝʣʴ ʥʘʤʠ ʙʫʣʠ  ʦʙʯʠʩʣʝʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥ-

ʥʷ ʚʠʩʦʪ ʜʣʷ ʢʦʞʥʦʛʦ ʪʘʡʣʫ ʽ ʩʪʚʦʨʝʥʘ ʚʽʜʧʦʚʽʜʥʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ (ʨʠʩ. 8). 

 

 
 

ʈʠʩ. 8. ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʚʠʩʦʪʠ ʙʫʜʽʚʝʣʴ ʟʘ ʪʘʡʣʘʤʠ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ ʫ ʤ. ɺʘʰʠʥʛʪʦʥ 

Fig. 8. Visualization of building height distribution by lidar data tiles in Washington, DC 

 

ʈʦʟʧʦʜʽʣ ʚʠʩʦʪʠ ʙʫʜʽʚʝʣʴ ʫ ɺʘʰʠʥʛʪʦʥʽ ʜʝʤʦʥ-

ʩʪʨʫʻ ʟʥʘʯʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʪʨʝʥʜʘʤʠ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫ-

ʜʦʚʠ, ʷʢʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʘʥʽʰʝ (ʨʠʩ. 7). ʅʘʡʚʠʱʽ 

ʙʫʜʽʚʣʽ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʜʝ 

ʜʦʤʽʥʫʻ ʢʦʤʝʨʮʽʡʥʠʡ ʊɿʂ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴ-

ʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʙʫʜʽʚʝʣʴ ʥʘ 

ʧʝʨʠʬʝʨʽʾ, ʜʝ ʧʝʨʝʚʘʞʘʻ ʞʠʪʣʦʚʠʡ ʊɿʂ. ʋ ʞʠʪʣʦʚʦ-

ʤʫ ʩʝʢʪʦʨʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʨʠʥʘʡʤʥʽ ʪʨʠ ʭʘʨʘʢʪʝʨʥʽ 

ʋɻʉʠʪ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ ʟʘʙʫ-

ʜʦʚʠ: 6-8 ʤ, 8-10 ʤ ʽ 10-14 ʤ. ʇʦʻʜʥʘʚʰʠ ʮʽ ʜʘʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʢʘʨʪʘʤʠ, ʤʦʞʥʘ ʢʨʘʱʝ ʫʷʚʠʪʠ ʟʘʛʘʣʴʥʽ 

ʧʨʦʧʦʨʮʽʾ ʤʽʩʴʢʦʛʦ ʨʦʟʩʝʣʝʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʨʘʡʦʥʠ 

ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʙʫʜʽʚʣʷʤʠ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʱʫ ʯʠʩʝ-

ʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʘʡʦʥʽʚ ʟ ʥʝʚʠʩʦ-

ʢʠʤʠ ʙʫʜʽʚʣʷʤʠ.  

ɿʘ ʜʘʥʠʤʠ ʧʨʦ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴ, ʩʝ-

ʨʝʜʥʶ ʧʣʦʱʫ ʪʘ ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ ʙʫʜʽʚʝʣʴ ʫ ʤʽʩʪʽ 

ɺʘʰʠʥʛʪʦʥ, ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʜʣʷ 350 ʪʘʡʣʽʚ ʣʽʜʘʨʥʦʾ 

ʟʡʦʤʢʠ ʧʣʦʱʝʶ 0,6 ʢʤĮ, ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ 

ʧʘʨʥʠʭ ʢʦʨʝʣʷʮʽʡ (ʨʠʩ. 9). 

ɻʨʘʬʽʢʠ ʥʘ ʨʠʩ. 9 ʜʝʤʦʥʩʪʨʫʶʪʴ ʯʽʪʢʫ ʚʟʘʻʤʦʟʘ-

ʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʙʫʜʦʚʠ ʚ ʤʽʩʪʽ 

ɺʘʰʠʥʛʪʦʥ. ɿʦʢʨʝʤʘ, ʘʥʘʣʽʟ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 

ʙʫʜʽʚʝʣʴ ʪʘ ʩʝʨʝʜʥʴʦʶ ʧʣʦʱʝʶ ʧʦʢʘʟʫʻ ʟʚʦʨʦʪʥʫ 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ: ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʙʫʜʽʚʝʣʴ ʾʭ 

ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ 
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ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ (ʨʠʩ. 9ɸ). ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʮʠʤ, ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʙʫʜʽʚʝʣʴ ʪʘ ʩʝʨʝʜʥʴʦʶ 

ʚʠʩʦʪʦʶ ʚʠʷʚʣʷʻ ʤʝʥʰ ʚʠʨʘʞʝʥʫ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʠʩʦʪʠ ʟʘʙʫʜʦ-

ʚʠ ʧʦ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ (ʨʠʩ. 9ɹ). ʆʜʥʘʢ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʩʝʨʝʜʥʴʦʶ ʧʣʦʱʝʶ ʪʘ ʚʠʩʦʪʦʶ ʙʫʜʽʚʝʣʴ ʻ ʙʽʣʴʰ 

ʦʯʝʚʠʜʥʠʤ: ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʟʨʦʩʪʘʻ 

ʡ ʩʝʨʝʜʥʷ ʧʣʦʱʽ ʙʫʜʽʚʝʣʴ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥ-

ʥʷʤʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴ-

ʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʨʪʘʭ (ʨʠʩ. 9ɺ). 

 

 
 

ʈʠʩ. 9. ɻʨʘʬʽʢʠ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʫ ʤ. ɺʘʰʠʥʛʪʦʥ 

Fig. 9. Correlation graphs of building density indicators in Washington, DC 

 

ɺʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ ʟʘ ʦʢʨʝʤʠʤʠ ʫʨʙʘʥʽ-

ʩʪʠʯʥʠʤʠ ʛʝʦʩʠʪʫʘʮʽʷʤʠ ʫ ʽʥʪʝʨʬʝʡʩʽ ʥʘʩʪʽʣʴʥʦ-

ʛʦ ʜʦʜʘʪʢʫ City Change Management.  ɺʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʘʥʘʣʽʟʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʚʥʽ 

ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʻ ʪʘʢʦʞ ʨʦʟʛʣʷʜ ʩʮʝʥʘʨʽʶ ʦʙʨʦʙʢʠ 

ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʚ 

ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ ʟʽʩʪʘʚʠʪʠ ʜʚʘ ʪʘʡʣʠ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʦʜʥʫ ʡ ʪʫ ʞ ʪʝʨʠʪʦʨʽʶ, ʘʣʝ ʤʽʞ ʨʽʟʥʠʤʠ 

ʯʘʩʦʚʠʤʠ ʨʝʧʝʨʘʤʠ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʟʽʩʪʘʚʣʝʥʥʶ 

ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʦʚʽ ʙʫʜʽʚʣʽ, ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʚʢʘʟʘʥʠʡ 

ʧʝʨʽʦʜ, ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ 

ʟʘʙʫʜʦʚʠ ʚ ʧʝʚʥʦʤʫ ʧʘʪʝʨʥʽ ʛʝʦʩʠʪʫʘʮʽʾ. ɺʦʜʥʦʯʘʩ 

ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʟʥʝʩʝʥʽ ʙʫʜʽʚʣʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫ-

ʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʨʽʚʝʥʴ ʨʫʡʥʫʚʘʥʴ ʪʝʨʠʪʦʨʽʡ, ʚʠʢʣʠ-

ʢʘʥʠʭ ʩʪʠʭʽʡʥʠʤʠ ʣʠʭʘʤʠ ʘʙʦ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ.  

ɺʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʋɻʉʠʪ, ʱʦ ʚʽʜʦ-

ʙʨʘʞʘʶʪʴ ʟʤʽʥʠ ʫ ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ, ʩʪʘʥʦʚʣʷʪʴ ʚʘʞ-

ʣʠʚʠʡ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Google Earth, ʷʢʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʶʚʘʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʨʦʙʣʝʥʽ ʚ ʨʽʟʥʽ ʯʘʩʦʚʽ 

ʧʝʨʽʦʜʠ, ʪʘ ʚʽʟʫʘʣʴʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

[17]. ʇʨʦʚʽʚʰʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʙʨʘʥʦʾ ʤʽʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʾ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʯʝʚʠʜʥʽ ʟʤʽʥʠ ʫ ʟʘʙʫʜʦʚʽ. ʎʽ ʪʝʨʠ-

ʪʦʨʽʾ ʚʚʘʞʘʪʠʤʫʪʴʩʷ ʋɻʉʠʪ, ʜʣʷ ʷʢʠʭ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʩʣʽʜ ʨʦʟʨʘʭʫʚʘʪʠ ʦʙôʻʤ ʪʘ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ. 

ɼʣʷ ʟʽʩʪʘʚʣʝʥʥʷ ʪʘʡʣʽʚ ʣʽʜʘʨʥʠʭ ʜʘʥʠʭ ʽ ʚʠʷʚ-

ʣʝʥʥʷ ʟʤʽʥ ʥʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ ʥʘʩʪʽʣʴ-

ʥʦʛʦ ʜʦʜʘʪʢʫ City Change Management (CCM), ʟʦʢʨʝ-

ʤʘ ʽʥʩʪʨʫʤʝʥʪ Building Change Detector. ʎʝʡ ʽʥʩʪʨʫ-

ʤʝʥʪ ʟʽʩʪʘʚʣʷʻ ʧʝʨʚʠʥʥʠʡ ʪʘ ʚʪʦʨʠʥʥʠʡ ʥʘʙʦʨʠ LAS-

ʬʘʡʣʽʚ ʪʘ ʚʠʦʢʨʝʤʣʶʻ ʟ ʥʠʭ 3D-ʤʦʜʝʣʽ ʙʫʜʽʚʝʣʴ, ʘ 

ʪʘʢʦʞ ʤʦʜʝʣʽ ʟʤʽʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʠʮʶ ʫ 

ʟʘʙʫʜʦʚʽ ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ 

[12, 18]. ʋ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʽ ʟʤʽʥ ʧʦʟʥʘ-

ʯʘʶʪʴʩʷ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʱʦ ʚʠʨʽʟʥʷʻ ʾʭ ʥʘ ʬʦʥʽ 

ʥʝʟʤʽʥʥʠʭ ʦʙ'ʻʢʪʽʚ (ʨʠʩ. 10). ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʙʫʣʦ 

ʦʙʨʘʥʦ ʜʽʣʷʥʢʫ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʚ ʤ. ʊʘʣʣʽʥʥ, ɽʩʪʦ-

ʥʽʷ, ʷʢʘ ʘʢʪʠʚʥʦ ʟʘʙʫʜʦʚʫʚʘʣʘʩʷ ʚ ʧʝʨʽʦʜ ʽʟ 2017 ʧʦ 

2021 ʨʽʢ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʣʽʜʘʨʥʽ 

ʜʘʥʽ, ʟʘʚʘʥʪʘʞʝʥʽ ʟ ʛʝʦʧʦʨʪʘʣʫ ɽʩʪʦʥʽʾ [16].  

ɺʠʦʢʨʝʤʣʝʥʽ ʟʤʽʥʠ ʚ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʦʾ ʛʝʦʩʠʪʫ-

ʘʮʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʦʩʫʶʪʴʩʷ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, 

ʱʦ ʙʫʣʠ ʟʙʫʜʦʚʘʥʽ ʧʽʩʣʷ 2017 ʨʦʢʫ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʧʣʦʱʝʶ 4 ʢʤĮ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 36 ʟʤʽʥ, ʟ ʷʢʠʭ 31 

ʥʘʣʝʞʠʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ "ʜʦʜʘʥʦ". ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʤʽʩʴʢʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʘʥʘʣʽʟʫʶʯʠ ʭʘʨʘʢʪʝʨ ʥʦʚʦʟʚʝʜʝʥʠʭ ʙʫʜʽ-

ʚʝʣʴ, ʾʭʥʽ ʨʦʟʤʽʨʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʪʝʤʧʠ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʋ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʟʥʝʩʝʥʠʭ ʦʙôʻʢʪʽʚ 

ʮʽ ʜʘʥʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʣʶʯʦʚʽ 

ʟʦʥʠ ʨʫʡʥʫʚʘʥʴ, ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙ ʟʘʚʜʘʥʠʭ ʟʙʠʪʢʽʚ ʽ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʪʨʘʯʝʥʠʭ ʩʧʦʨʫʜ ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʠʭ ʘʨʭʽʚʥʠʭ ʤʦ-

ʜʝʣʝʡ ʪʘʢʠʭ ʙʫʜʽʚʝʣʴ. 

ɼʦ ʰʘʨʫ ʟʤʽʥ ʜʦʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʘʪʨʠʙʫʪʽʚ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʪʠʧ, ʢʦʦʨʜʠʥʘʪʠ, ʧʣʦʱʫ ʪʘ ʦʙôʻʤ ʢʦʞʥʦʾ 

ʟʘʬʽʢʩʦʚʘʥʦʾ ʟʤʽʥʠ. ʎʶ ʪʘʙʣʠʮʶ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘ-

ʪʠ ʫ ʬʦʨʤʘʪ CSV ʽ ʟʛʦʜʦʤ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ ʮʝʥʪʨʦʾʜʠ 

ʟʤʽʥ ʫ ʩʝʨʝʜʦʚʠʱʽ QGIS, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʷ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ. ɼʘʣʽ ʮʽ ʮʝʥʪʨʦʾʜʠ ʤʦʞʥʘ ʟʽʩʪʘʚʠʪʠ ʟ 

ʰʘʨʦʤ ʬʫʪʧʨʠʥʪʽʚ ʙʫʜʽʚʝʣʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ 

ʜʚʦʚʠʤʽʨʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʟʤʽʥ ʫ ʤʝʞʘʭ ʧʦʪʦʯʥʦʾ ʋɻ-

ʉʠʪ (ʨʠʩ. 11). 

ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʫ ʟʘʙʫʜʦʚʽ, ʚʠʥʝʩʝʥʽ ʚ ʩʝʨʝʜʦ-

ʚʠʱʝ ɻɯʉ, ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʫʨʙʦʛʝʦʩʠʩʪʝʤ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʥ, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʢʘʨʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʦ ʦʢʨʝʤʠʭ 

ʋɻʉʠʪ. ʗʢʱʦ ʫ ʥʘʩ ʻ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, ʱʦ ʦʭʦʧ-

ʣʶʻ ʟʥʘʯʥʫ ʤʽʩʴʢʫ ʪʝʨʠʪʦʨʽʶ, ʤʠ ʤʦʞʝʤʦ, ʥʘʧʨʠ-

ʢʣʘʜ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʙ'ʻʤʫ, ʧʣʦʱʽ ʪʘ 

ʯʘʩʪʢʠ ʟʤʽʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʫʤʦʚʥʠʭ ʋɻʉʠʪ. ʊʘʢʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 

ʜʝʷʢʽ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʩʪʘ, ʱʦ ʚʽʜʦ-
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ʙʨʘʞʘʶʪʴ ʜʠʥʘʤʽʢʫ ʡʦʛʦ ʟʘʙʫʜʦʚʠ ʪʘ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝ-

ʥʮʽʾ ʚ ʫʨʙʘʥʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʤʽʩʪʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ʧʨʦ ʊɿʂ ʜʘʩʪʴ ʟʤʦʛʫ ʚʽʜʩʪʝʞʫʚʘʪʠ, ʷʢʽ ʪʠʧʠ 

ʙʫʜʽʚʝʣʴ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰʝ, ʷʢʠʤ ʯʠʥʦʤ ʟʘʙʫ-

ʜʦʚʫʶʪʴʩʷ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ, ʽ ʥʘʩʢʽʣʴʢʠ ʮʝʡ ʧʨʦʮʝʩ 

ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʧʘʤ ʟʨʦʩʪʘʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʜʘʥʽ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ, ʝʢʦʥʦʤʽʯ-

ʥʠʤʠ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʩʪʘ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʤʽʩʴʢʦʛʦ ʨʦʟ-

ʚʠʪʢʫ. 

 

 
 

ʈʠʩ. 10.  ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ ʤ. ʊʘʣʣ̔ ʥʥ ʚ ʧʝʨʽʦʜ ʤʽʞ 2017 ʽ 2021 ʨʦʢʦʤ  

ʫ ʩʝʨʝʜʦʚʠʱʽ CCM 

Fig. 10.  Visualization of the detecting changes result in buildings in Tallinn between 2017 and 2021  

in the CCM environment 

 

 

 
 

ʈʠʩ. 11. ɺʽʟʫʘʣʽʟʘʮʽʷ ʟʤʽʥ ʫ ʟʘʙʫʜʦʚʽ ʤ. ʊʘʣʣʽʥʥ ʫ ʩʝʨʝʜʦʚʠʱʽ QGIS 

Fig. 11. Visualization of buildings changes in Tallinn in the QGIS environment 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʣʘʩʪʠʚʽʩʪʴ ʧʦʚʪʦʨʶ-

ʚʘʥʦʩʪʽ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʛʝʦʩʠʪʫʘʮʽʡ, ʷʢʘ ʟʫʤʦʚʣʶʻ 

ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʧʘʪʝʨʥʽʚ ʛʝʦʩʠʪʫʘʮʽʡ, ʚʽʜʢ-

ʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʟʦʩʝʨʝ-

ʜʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʢʨʝʤʠʭ 

ʡʦʛʦ ʜʽʣʷʥʢʘʭ ʽʟ ʧʦʜʘʣʴʰʠʤ ʚʠʦʢʨʝʤʣʝʥʥʷʤ ʟʘʛʘʣʴ-

ʥʠʭ ʫʨʙʦʛʝʦʩʠʩʪʝʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʩʪʘ. ʎʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʢʦʤʧʣʝʢʩʥʫ 
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ʦʮʽʥʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʷʚʠ-

ʪʠ ʪʘ ʦʢʨʝʩʣʠʪʠ ʧʝʚʥʽ ʫʨʙʘʥʽʩʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʟʥʘʡʪʠ ʰʣʷʭʠ ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ.  

ʆʢʨ̔ʤ ʪʦʛʦ, ʚʠʦʢʨʝʤʣʝʥʥʷ ʧʘʪʝʨʥʽʚ ʋɻʉʠʪ ʜʘʻ 

ʟʤʦʛʫ ʦʢʨʝʩʣʠʪʠ ʢʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʪʘʢʦ-

ʛʦ ʧʘʪʝʨʥʫ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʫ 

ɻɯʉ-ʩʝʨʝʜʦʚʠʱʽ, ʪʘ ʥʘʜʘʣʽ ʨʦʟʨʦʙʣʷʪʠ ʡ ʟʘʩʪʦʩʦʚʫʚʘ-

ʪʠ ʧʝʚʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʙʩʣʫ-

ʛʦʚʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʘʪʝʨʥʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʨʦʙʣʝʤ. 
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DELINEATION OF URBAN GEOSITUATIONAL PATTERNS AS A COMPONENT  

OF URBAN GEOSYSTEM ANALYSIS  

 
The article presents one aspect of urban geosystem analysis of the urban environment, which involves identifying multi-rank 

patterns of urban geosituations (UGSits). The possibility of forming such patterns is determined by the property of UGSits as struc-

tural invariants of the urban geosystem (UGS). Identifying and studying UGSit patterns contributes to organizing the urban environ-

ment within the UGS model and ensures effective analysis for addressing urban problems. Such solutions can be extended to the 

entire geosituation pattern as applicable to it.  

It is noted that these entities are formed through the systematic and structural nature of urban development, which changes de-

pending on the historical evolution of the city and a set of factors determined by the current state of societal, economic, and techno-

logical development. As a result of these changes, modern cities with rich histories comprise various multi-rank UGSit patterns 

represented by different types of development.  

As a typical manifestation of patterns, the article examines development across various land-use types (LUT). Based on a 3D 

model of New York City development in the Mapbox Studio environment, the study identifies and characterizes patterns of commer-

cial, industrial, institutional, and residential LUTs. Each of these LUTs exhibits specific development characteristics, such as build-

ing density, planning structure, building sizes, and architecture, which distinguish them into separate patterns.  

In the QGIS environment, maps of UGSit pattern distribution across Washington, D.C., were also created based on parameters 

such as building density, area, and height, derived from LiDAR survey data. Additionally, the article explores the dynamics of the 

development of a specific UGSit pattern in Tallinn through modeling and comparison of two sets of LiDAR data collected twice over 

a four-year interval for a specific pattern area. This allowed for identifying the volume and nature of changes in the development of 

this pattern during the specified period. 

Keywords: urban geosystem, geosituational pattern, land use type, urban environment, urban studies, GIS, LiDAR data. 
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ʧʣʫʪʘʥʠʥʠ ʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʽ. 
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ʥʦʚʥʠʭ: ʛʘʣʫʟʝʚʦʛʦ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʨʝʯʦʚʦʛʦ. ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʚʪʦʨʩʴʢʝ ʚʠʟʥʘ-

ʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʮʝ ʤʘʪʝʨʽʘʣʴʥʘ ʦʩʥʦʚʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʷʢ ʬʽʟʠʯʥʽ (ʦʨʛʘʥʽʟʘʮʽʾ, 

ʟʘʢʣʘʜʠ, ʩʧʦʨʫʜʠ, ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ ʪʦʱʦ), ʪʘʢ ʽ ʮʠʬʨʦʚʽ (ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʩʝʨʚʽʩʠ, ʚʝʙʩʘʡʪʠ, ʟʘʩʪʦʩʫʥʢʠ ʪʦʱʦ) 

ʦʙôʻʢʪʠ. ʅʘʛʦʣʦʰʝʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʠʡ ʘʩʧʝʢʪ. ʆʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʨʝʛʽʦʥʘʣʴʥʽ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ. 

ʂʣʁ ʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʦʮʽʘʣʴʥʘ ʩʬʝʨʘ, ʩʦʮʽʘʣʴʥʘ ʛʝʦʛʨʘʬʽʷ, ʟʘʢʣʘʜʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ, ʧʦʩʣʫʛʠ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ, ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, ʣʦʢʘʣʴʥʘ ʩʠʩʪʝʤʘ ʨʦʟʩʝʣʝʥʥʷ, ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʧʽʩʣʷʚʦʻʥʥʘ 

ʝʢʦʥʦʤʽʢʘ ʋʢʨʘʾʥʠ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʮʠʬʨʦʚʫ ʝʧʦʭʫ, ʧʽʜ 

ʯʘʩ ʷʢʦʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʪʨʽʤʢʽ ʟʤʽʥʠ ʚ ʫʩʽʭ ʩʬʝʨʘʭ, 

ʙʘʛʘʪʦ ʷʚʠʱ ʥʘʧʦʚʥʶʶʪʴʩʷ ʥʦʚʠʤ ʟʤʽʩʪʦʤ, ʘ ʪʦʤʫ 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ. ʉʦʮʽʘʣʴʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʻ ʚʠʥʷʪʢʦʤ. ɺʦʥʘ ʮʽʢʘʚʠʪʴ ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʥʘʫʢ: ʝʢʦʥʦʤʽʢʠ, ʩʦʮʽʦʣʦʛʽʾ, ʩʫʩ-

ʧʽʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ, ʫʨʙʘʥʽʩʪʠʢʠ ʪʦʱʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʦʩʽ ʥʝ ʩʬʦʨʤʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʾ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʣʫ-

ʪʘʥʠʥʘ ʫ ʚʞʠʚʘʥʥʽ ʜʘʥʦʛʦ ʪʝʨʤʽʥʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦ-

ʙʣʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ ʨʦʟʛʣʷʜʘʣʠ C.O. ʂʠʨʠʯʝʥʢʦ [12], ɯ.ʇ. ʂʽʥʘʰ [15], 

ʇ.ʆ. ʂʦʙʠʣʽʥ [16], ʅ.ɻ. ʇʽʛʫʣʴ [26] ʪʘ ʽʥʰʽ. ɺʦʥʠ 

ʜʦʩʣʽʜʠʣʠ ʩʪʘʥʦʚʣʝʥʥʷ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʟʘʧʨʦʧʦ-

ʥʫʚʘʣʠ ʾʾ ʪʨʘʢʪʫʚʘʥʥʷ.  

C.O. ʂʠʨʠʯʝʥʢʦ [12] ʚʚʘʞʘʻ, ʱʦ ʩʢʣʘʜʥʘ 

ʚʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʧʨʠʷʣʠ ʾʾ ʚʠʦʢʨʝʤʣʝʥʥʶ 

ʚ ʦʢʨʝʤʫ ʧʽʜʩʠʩʪʝʤʫ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺ 

ʩʪʘʪʪʽ ʅ.ɻ. ʇʽʛʫʣʴ [26] ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʫ ʤʝʪʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʾʾ ʟʘʚ-

ʜʘʥʥʷ, ʧʨʠʥʮʠʧʠ ʪʘ ʬʫʥʢʮʽʾ. ɯ.ʇ. ʂʽʥʘʰ [15] ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʚôʷʟʢʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʨʝʯʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʫʙôʻʢʪʘ. ɿʘʟʥʘʯʝʥʽ ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘ-

ʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè: 1) ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫ-

ʟʝʡ; 2) ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ. ɼʝʱʦ 

ʽʥʰʠʭ ʧʦʛʣʷʜʽʚ ʜʦʪʨʠʤʫʻʪʴʩʷ ʇ.ʆ. ʂʦʙʠʣʽʥ [16], 
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ʷʢʠʡ ʚʠʜʽʣʠʚ ʯʦʪʠʨʠ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʩʦʮʽʘʣʴ-

ʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʬʫʥʢʮʽʡ: 1) ʩʪʚʦ-

ʨʝʥʥʷ ʫʤʦʚ ʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ; 2) 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝ-

ʣʝʥʥʷ; 3) ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʝʡ; 4) ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʧʦʩʣʫʛʘʤʠ ʥʘʩʝʣʝʥʥʶ. 

ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʟʨʦʙʠʣʠ ʽʥʦʟʝʤʥʽ ʚʯʝʥʽ. ɸ. ʃʝʪʝʤ, 

ɼʞ. ʃʝʡʪʦʥ [43; 44] ʨʦʟʚʠʚʘʶʪʴ ʢʦʥʮʝʧʮʽʶ ʩʦʮʽʘʣʴ-

ʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʧʦʟʠʮʽʾ ʛʝʦʫʨʙʘʥʽʩʪʠʢʠ; ʨʦʟʛʣʷ-

ʜʘʶʪʴ, ʱʦ ʪʘʢʝ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢ ʚʦʥʘ 

ʧʽʜʪʨʠʤʫʻ ʩʦʮʽʘʣʴʥʝ ʞʠʪʪʷ ʪʘ ʷʢ ʾʾ ʜʦʩʣʽʜʞʫʚʘʪʠ. 

ɸ. ɼʞʦʰʽ, ɼ. ʆʣʜʨʽʯ [42] ʽʟ 145 ʧʫʙʣʽʢʘʮʽʡ 1960-2022 

ʨʦʢʽʚ, ʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ 

çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè, ʚʽʜʽʙʨʘʣʠ 84, ʷʢʽ 

ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʠʣʠ ʜʦ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦ-

ʘʥʘʣʽʟʫʚʘʚʰʠ ʾʭ, ʥʘʫʢʦʚʮʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʧôʷʪʴ ʢʘʪʝʛʦʨʽʡ: ʦʩʚʽʪʘ, ʦʭʦʨʦʥʘ ʟʜʦ-

ʨʦʚôʷ, ʞʠʪʣʦ, ʪʨʘʥʩʧʦʨʪ ʽ ʧʨʦʩʪʦʨʠ ʜʣʷ ʥʝʪʚʦʨʢʽʥʛʫ. 

ʐ. ʂʝʡʩʽ [40] ʧʦʜʽʣʷʻ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʘ 

ʞʦʨʩʪʢʽ ʪʘ ʤôʷʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʚʢʘʟʫʻ ʥʘ ʚʘʞʣʠʚʽʩʪʴ 

ʦʙʦʭ ʮʠʭ ʪʠʧʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʩʪʽʡʢʠʭ ʛʨʦ-

ʤʘʜ; ʥʘʛʦʣʦʰʫʻ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʥ-

ʜʘʨʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ 

ʷʢ ʦʨʽʻʥʪʠʨʘ ʧʨʠ ʾʾ ʧʣʘʥʫʚʘʥʥʽ; ʟʘʟʥʘʯʘʻ, ʱʦ ʻ ʩʝʥʩ 

ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʩʢʽʣʴʢʠ 

ʚʠʛʦʜʠ ʚʽʜ ʥʝʾ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʾʾ 

ʨʦʟʚʠʪʦʢ. 

ʈʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʨʠʩʚʷʯʝʥʽ ʜʠʩʝʨʪʘʮʽʾ ʆ.ɸ. ʐʫʩʪ [39], 

ɸ.ʄ. ʂʨʫʢʦʚʩʴʢʦʛʦ [20], ʖ.ɹ. ʐʧʠʣʴʦʚʦʾ [38], 

ʆ.ɸ. ʃʷʰʝʥʢʦ [25], ɺ.ɺ. ʉʦʣʷʨ [31], ʆ.ʄ. ʉʘʣʽʚʦʥʯʠʢ 

[29], ɯ.ʄ. ʉʠʥʷʚʩʴʢʦʾ [30], ʆ.ɺ. ɻʨʠʥʴʢʘ [9], 

ʉ.ʆ. ʂʠʨʠʯʝʥʢʘ [13], ɺ.ʉ. ɹʦʡʯʝʥʢʘ [1] ʪʘ ʽʥʰʠʭ. ʋʩʽ 

ʮʽ ʨʦʙʦʪʠ ʦʙôʻʜʥʫʻ ʪʝ, ʱʦ ʚ ʥʠʭ ʧʨʠʥʘʡʤʥʽ ʚ ʦʜʥʦʤʫ 

ʟ ʧʘʨʘʛʨʘʬʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʩʫʪʥʦʩʪʽ ʜʘʥʦʾ 

ʢʘʪʝʛʦʨʽʾ. 

ɺʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʩʭʦʜʠʪʴʩʷ 

ʥʘ ʪʦʤʫ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʽʜʽʛʨʘʻ ʚʝʣʠ-

ʢʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʶʻ ʦʧʪʠ-

ʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚôʷ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʨʦʟʚʘʛ, ʚʠʭʦʚʘʥʥʷ 

ʪʘ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʢʫʣʴʪʫʨʥʦʛʦ ʨʽʚʥʷ ʽ ʪ. ʜ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʟ ʬʘʢ-

ʪʦʨʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʦʧʨʠ ʮʝ, ʻʜʠʥʦʾ ʜʫʤʢʠ 

ʱʦʜʦ ʩʫʪʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦʪʝʧʝʨ ʥʝ 

ʽʩʥʫʻ. ɿʚʘʞʘʶʯʠ ʥʘ ʾʾ ʚʘʞʣʠʚʽʩʪʴ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʦʛʣʷʜʽʚ ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʦʥʷʪʪʷʤ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè; 

ï ʨʦʟʛʣʷʜ ʧʨʦʮʝʩʫ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʝʨʤʽʥʘ çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè; 

ï ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʪʨʘʢʪʫʚʘʥʥʷ ʮʴʦʛʦ 

ʧʦʥʷʪʪʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʑʦʙ ʟôʷʩʫʚʘʪʠ 

ʩʫʪʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʦ 

ʩʧʝʨʰʫ ʨʦʟʛʣʷʥʫʪʠ ʙʽʣʴʰ ʰʠʨʦʢʝ ʧʦʥʷʪʪʷ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ. ɺ ʝʪʠʤʦʣʦʛʽʯʥʦʤʫ ʩʣʦʚʥʠʢʫ çEtymonlineè 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʩʣʦʚʦ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʤʘʻ ʣʘʪʠʥʩʴʢʝ 

ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: infra (çʥʠʞ-

ʯʝè, çʧʽʜè) ʪʘ structura (çʧʨʠʧʘʩʫʚʘʥʥʷè, çʧʨʠʩʪʦʩʫ-

ʚʘʥʥʷè, çʙʫʜʽʚʣʷè, çʩʧʦʩʽʙ ʙʫʜʽʚʥʠʮʪʚʘè, ʚ ʧʝʨʝʥʦʩ-

ʥʦʤʫ ʟʥʘʯʝʥʥʽ ï çʨʦʟʪʘʰʫʚʘʥʥʷè, çʧʦʨʷʜʦʢè) [41]. 

ʉʧʦʯʘʪʢʫ ʜʘʥʠʡ ʪʝʨʤʽʥ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʚʩʷ ʫ ʚʽʡʩʴʢʦʚʦʤʫ ʣʝʢʩʠʢʦʥʽ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʜʦʧʦʤʽʞʥʠʭ ʩʧʦʨʫʜ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʙʨʦʡʥʠʭ ʩʠʣ. ʆʜʥʠʤʠ ʟ 

ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʪʠʯʥʠʤʠ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ 

ʪʝʤʘʪʠʢʠ, ʙʫʣʠ ʨʦʙʦʪʠ ɸ. ʄʘʨʰʘʣʣʘ ʪʘ ɼʞ. ʂʣʘʨʢʘ. 

ɺ ʝʢʦʥʦʤʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʝ ʧʦʥʷʪʪʷ ʫʚʽʡʰʣʦ ʚ 

ʫʞʠʪʦʢ ʥʘʧʨʠʢʽʥʮʽ 40-ʭ ʨʦʢʽʚ XX ʩʪ. ʇʽʜ ʥʠʤ ʨʦ-

ʟʫʤʽʣʠ ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʤʘ-

ʪʝʨʽʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ʝʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ, 

ʟʚôʷʟʦʢ, ʙʫʜʽʚʥʠʮʪʚʦ ʪʦʱʦ). ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠ-

ʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʘʣʠ 

ʧʨʘʮʽ ʇ. ʈʦʟʝʥʰʪʝʡʥʘ-ʈʦʜʘʥʘ, ʈ. ʅʫʨʢʩʝ, 

ɸ. ʍʽʨʰʤʘʥʘ, ʍ. ɿʽʥʛʝʨʘ, ɸ. ʗʥʛʩʦʥʘ ʪʘ ʽʥʰʠʭ. 

ʉʧʝʨʰʫ ʚʯʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʘʥʫ ʢʘʪʝʛʦʨʽʶ ʜʣʷ 

ʧʦʷʩʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʘ ʟʛʦʜʦʤ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦ-

ʮʝʩʽʚ [5, ʩ. 162; 6, ʩ. 38; 10, ʩ. 237; 15, ʩ. 203; 

16, ʩ. 137; 18, ʩ. 60; 22, ʩ. 88-89; 24, ʩ. 22; 26, ʩ. 38; 

28, ʩ. 181; 34, ʩ. 787-788]. 

ɯ.ɯ. ʈʝʢʫʥʝʥʢʦ ʚʠʦʢʨʝʤʣʶʻ ʧôʷʪʴ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʚʠʨʦʙʥʠʯʠʡ, 

ʛʘʣʫʟʝʚʠʡ, ʽʥʩʪʠʪʫʮʽʡʥʠʡ, ʦʙʩʣʫʛʦʚʫʶʯʠʡ, ʢʦʤ-

ʧʣʝʢʩʥʠʡ [27]. ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ ʾʾ ʨʦʟʛʣʷʜʘʶʪʴ ʟ 

ʜʚʦʭ ʧʦʟʠʮʽʡ: ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ ʪʘ ʚʠʜʽʚ ʜʽʷʣʴ-

ʥʦʩʪʽ ʘʙʦ ʷʢ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʫ ʙʘʟʫ [34, ʩ. 789-

790]. ʆʩʦʙʣʠʚʽʩʪʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʾʾ ʟʘʙʝʟʧʝʯʫ-

ʚʘʣʴʥʠʡ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʭʘʨʘʢʪʝʨ [26, ʩ. 38]. 

ʉ.ʇ. ʂʫʯʠʥ ʚʚʘʞʘʻ, ʱʦ ʜʦ ʾʾ ʩʢʣʘʜʫ ʧʦʪʨʽʙʥʦ ʚʽʜʥʦ-

ʩʠʪʠ ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʨʽʘʣʴʥʽ ʦʙôʻʢʪʠ, ʘʣʝ ʡ ʩʫʙôʻʢʪʽʚ 

(ʬʽʟʠʯʥʠʭ ʪʘ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ), ʷʢʽ ʤʘʶʪʴ ʤʘʡʥʦʚʽ 

ʧʨʘʚʘ ʥʘ ʮʽ ʦʙôʻʢʪʠ [22, ʩ. 89]. 

ʂʘʪʝʛʦʨʽʶ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʥʘʫʢʘʭ [18, ʩ. 61]. ɼ.ʆ. ʂʦʪʝʣʝʚʝʮʴ 

ʚʠʜʽʣʷʻ ʯʦʪʠʨʠ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʢʘʪʝ-

ʛʦʨʽʾ: 1) ʾʾ ʨʦʟʛʣʷʜ ʫ ʢʦʥʪʝʢʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʦʾ 

ʩʠʩʪʝʤʠ; 2) ʾʾ ʨʦʟʛʣʷʜ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝ-

ʤʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʻ ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʛʘʣʫʟʝʡ ʥʘʮʽʦ-

ʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ; 3) ʨʦʟʛʣʷʜ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʠʩʪʝʤ; 4) ʨʦʟʛʣʷʜ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʩʠʩʪʝʤ [18, ʩ. 64-65]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʜʽʣʷʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ: ʨʠʥʢʦʚʫ, ʽʥʬʦʨʤʘʮʽʡʥʫ, ʽʥʥʦʚʘʮʽʡʥʫ, ʽʥʩʪʠʪʫ-

ʮʽʡʥʫ, ʝʢʦʣʦʛʽʯʥʫ, ʚʽʡʩʴʢʦʚʫ ʪʦʱʦ. ɺʦʜʥʦʯʘʩ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʜʽʣ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʥʘ ʚʠʨʦʙʥʠʯʫ ʪʘ ʩʦʮʽʘʣʴʥʫ. ʆʩʥʦʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʪʘʢʦʤʫ ʧʦʜʽʣʽ ʻ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠ-

ʟʥʘʯʝʥʥʷ. ʗʢʱʦ ʚʠʨʦʙʥʠʯʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʦʨʽʻʥʪʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʪʦ 

ʩʦʮʽʘʣʴʥʘ ï ʥʘ ʣʶʜʠʥʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʘʥʠʡ ʧʦʜʽʣ ʻ 

ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ. ʆʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʝʣʝ-

ʤʝʥʪ ʤʦʞʝ ʦʜʥʦʯʘʩʥʦ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʷʢ ʚʠʨʦʙʥʠʯʦʾ, 

ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʉʪʘʥʦʚʣʝʥʥʷ ʪʝʨʤʽʥʘ çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʘè ʚʽʜʙʫʣʦʩʷ ʚ ʪʨʠ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʟ ʥʠʭ ʜʘʥʦʛʦ 

ʧʦʥʷʪʪʷ ʥʝ ʽʩʥʫʚʘʣʦ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʩʦʮʽʘʣʴʥʦ-
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ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʷʩʥʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʰʠʭ ʪʝʨʤʽʥʽʚ, ʪʘʢʠʭ ʷʢ: çʩʬʝʨʘ ʧʦʩʣʫʛè, çʥʝʚʠʨʦʙ-

ʥʠʯʘ ʩʬʝʨʘè, çʥʝʤʘʪʝʨʽʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦè ʪʦʱʦ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʦʶ ʧʦʥʷʪʪʷ 

çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè. ɺ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ ʚʦʥʦ 

ʧʦʜʘʚʘʣʦʩʴ ʷʢ ʜʝʱʦ ʟʨʦʟʫʤʽʣʝ, ʘ ʚ ʽʥʰʠʭ ï ʥʘʚʦʜʠʣʦ-

ʩʷ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʨʦʟʢʨʠʚʘʚʩʷ ʡʦʛʦ ʟʤʽʩʪ ʽ ʩʧʝʮʠ-

ʬʽʢʘ. ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʟôʷʚʣʷʶʪʴʩʷ ʧʨʘʮʽ, ʜʝ 

ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʦʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ [14, ʩ. 172]. 

ʈʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʚʽʜʨʽʟʥʷʣʦʩʷ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ, ʱʦ ʧʦʚôʷʟʘʥʦ ʥʘʩʘʤʧʝ-

ʨʝʜ ʟʽ ʟʤʽʥʦʶ ʩʠʩʪʝʤʠ ʧʦʛʣʷʜʽʚ ʥʘ ʣʶʜʠʥʫ ʪʘ ʾʾ ʤʽʩʮʝ 

ʚ ʩʚʽʪʽ. ʉʧʦʯʘʪʢʫ ʾʾ ʨʦʟʛʣʷʜʘʣʠ ʧʝʨʝʚʘʞʥʦ ʷʢ ʤʘ-

ʪʝʨʽʘʣʴʥʫ ʙʘʟʫ, ʷʢʘ ʙʫʣʘ ʥʘʮʽʣʝʥʘ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʟʘʡʥʷʪʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʩʝʣʝʥʥʷ. ɿ ʮʽʻʾ 

ʧʦʟʠʮʽʾ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʤʘʻ ʚʠʢʣʶʯʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʪʘʢʠʭ ʧʦʛʣʷʜʽʚ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʨʘʜʷʥʩʴ-

ʢʽ ʚʯʝʥʽ ʚ 70-ʭ ʨʦʢʘʭ XX ʩʪ. [16, ʩ. 138]. 

ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʭʦʜʫ ʚʽʜ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʫʩ-

ʧʽʣʴʩʪʚʘ ʜʦ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ, ʮʝʥʪʨ ʚʘʛʠ 

ʟʤʽʩʪʠʚʩʷ ʚ ʙʽʢ ʣʶʜʠʥʠ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ʇʦʛʣʷʜʠ 

ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘʢʦʞ ʟʤʽʥʠʣʠʩʷ. 

ʊʝʧʝʨ ʚʦʥʘ ʨʦʟʛʣʷʜʘʣʘʩʷ ʷʢ ʦʩʥʦʚʘ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʚʩʴʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʜʦʚʦʣʝʥʥʷ ʡʦʛʦ ʧʦʪʨʝʙ [16, 

ʩ. 138-139]. ʆʜʥʘʢ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʽʪʯʠʟʥʷʥʽʡ 

ʥʘʫʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ˇʨʫʥʪʫʚʘʣʦʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʥʦʨʤʘʪʠʚʘʭ ʙʘʟʦʚʠʭ ʧʦ-

ʪʨʝʙ ʩʧʦʞʠʚʘʥʥʷ ʧʦʩʣʫʛ [23, ʩ. 106]. 

ɿʛʦʜʦʤ ʧʦʯʘʣʦ ʥʘʛʦʣʦʰʫʚʘʪʠʩʷ ʥʘ ʚʘʞʣʠʚʽʡ ʨʦʣʽ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʩʪʘʥʦʚʣʝʥʥʽ ʚʩʝʙʽʯʥʦ 

ʨʦʟʚʠʥʝʥʦʾ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʙʫʜʝ ʦʜʥʠʤ ʟ 

ʯʠʥʥʠʢʽʚ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʝ-

ʣʠʢʘ ʫʚʘʛʘ ʧʦʯʘʣʘ ʧʨʠʜʽʣʷʪʠʩʷ ʧʦʚʥʦʪʽ ʪʘ ʷʢʦʩʪʽ 

ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʾʭʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ. 

ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʩʪʘʻ ʧʦʥʷʪʪʷ ʽʥʢʣʶʟʠʚ-

ʥʦʩʪʽ. ɿʥʘʯʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʦʩʚʽʪʽ, ʷʢʘ ʧʦʚʠʥ-

ʥʘ ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʩʫʩ-

ʧʽʣʴʥʦʤʫ ʧʨʦʛʨʝʩʫ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴ-

ʥʦʩʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʮʠʬʨʦʚʽʟʘʮʽʾ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʦʩʣʫʛ, ʷʢʽ ʢʦʣʠʩʴ ʥʘʜʘ-

ʚʘʣʠʩʷ ʪʽʣʴʢʠ ʥʘ ʤʽʩʮʷʭ, ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʣʘʜʘʭ, 

ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ. ɼʘʥʠʡ 

ʧʨʦʮʝʩ ʩʫʪʪʻʚʦ ʧʨʠʰʚʠʜʰʠʚʩʷ ʚʥʘʩʣʽʜʦʢ ʧʘʥʜʝʤʽʾ 

COVID-19 ʪʘ ʩʧʨʠʯʠʥʝʥʠʭ ʥʝʶ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝ-

ʞʝʥʴ. ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʙʘʨôʻʨʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦ-

ʚʦʾ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʨʘʮʷʭ 

ɼ.ʆ. ʂʦʪʝʣʝʚʮʷ [17; 19]. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʮʠʬ-

ʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʩʪʚʦʨʝʥʥʷ ʚʝʙʧʦʨʪʘ-

ʣʫ ʪʘ ʟʘʩʪʦʩʫʥʢʫ çɼʽʷè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʜʝʨʞʘʚʥʽ ʧʦʩʣʫʛʠ ʦʥʣʘʡʥ. ɼʝʜʘʣʽ 

ʧʦʧʫʣʷʨʥʽʰʠʤ ʩʪʘʻ ʽʥʪʝʨʥʝʪ-ʙʘʥʢʽʥʛ. ɿ ʧʦʷʚʦʶ ʦʩʦ-

ʙʠʩʪʠʭ ʢʘʙʽʥʝʪʽʚ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʠʡʰʣʘ ʚʟʘʻʤʦʜʽʷ 

ʩʧʦʞʠʚʘʯʽʚ ʽ ʥʘʜʘʚʘʯʽʚ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʦ-

ʩʣʫʛ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ. ʊʘʢʽ ʥʦʚʦʚʚʝʜʝʥʥʷ, ʷʢ: ʪʝʣʝʤʝʜʠʮʠʥʘ, ʝʣʝʢ-

ʪʨʦʥʥʽ ʤʝʜʠʯʥʽ ʟʘʧʠʩʠ, ʜʽʘʛʥʦʩʪʠʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭ-

ʥʦʣʦʛʽʡ ï ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʽ ʧʦʢʨʘʱʫʶʪʴ ʤʝʜʠʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʧʽʜʙʦʨʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋ ʩʬʝʨʽ 

ʦʩʚʽʪʠ ʪʘʢʦʞ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʤʽʪʥʽ ʟʤʽʥʠ, ʩʝʨʝʜ ʷʢʠʭ: 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʠʭ 

ʢʣʘʩʽʚ, ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴ-

ʪʠʤʝʜʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, ʥʘʚ-

ʯʘʣʴʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʪʦʱʦ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ, ʛʥʫʯʢʠʤ 

ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʪʨʘʥʩʬʦʨʤʫʻ 

ʩʦʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ, ʢʫʣʴʪʫʨʥʠʡ ʧʨʦʩʪʽʨ ʽ ʟʘʛʘʣʦʤ 

ʩʚʽʪʦʛʣʷʜ. ʐʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʟʨʦʩʪʘʻ ʨʦʣʴ ʰʪʫʯʥʦ-

ʛʦ ʽʥʪʝʣʝʢʪʫ. ɹʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʚʞʝ ʽʥʪʝʛʨʫʶʪʴ ʡʦʛʦ ʚ 

ʩʚʦʾ ʧʨʦʜʫʢʪʠ. ʉʝʨʝʜ ʥʠʭ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʛʽʛʘʥʪʠ, 

ʷʢ: Google, Microsoft, NVIDIA , Intel, Tempus ʪʘ ʽʥʰʽ. 

ʍʦʯʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʘʨʘʟ ʜʘʣʝʢʠʡ ʚʽʜ ʽʜʝʘʣʫ, ʘʣʝ 

ʚʽʥ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʪʘ, ʙʝʟʩʫʤʥʽʚʥʦ, ʩʪʘʥʝ 

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ. 

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʝʥ-

ʜʝʥʮʽʾ ʚ ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʽ 

ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ ʤʦʤʝʥʪʫ ʟʘʨʦʜʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ 

ʽ ʜʦ ʩʴʦʛʦʜʥʽ (ʨʠʩ. 1). ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʦʜʽʣ ʥʝ ʧʨʝ-

ʪʝʥʜʫʻ ʥʘ ʚʠʯʝʨʧʥʽʩʪʴ ʽ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʽʩʪʴ, ʘ ʻ ʣʠ-

ʰʝ ʦʩʦʙʠʩʪʠʤ ʙʘʯʝʥʥʷʤ ʘʚʪʦʨʘ. ʅʘʛʦʣʦʩʠʤʦ ʥʘ ʪʦʤʫ, 

ʱʦ ʨʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʛʣʷʜʠ ʥʘʫʢʦʚʮʽʚ ʥʘ 

ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʯʘʩʪʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʪʣʫ-

ʤʘʯʝʥʥʷ ʜʘʥʦʛʦ ʪʝʨʤʽʥʘ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʜʚʦʭ ʦʩ-

ʥʦʚʥʠʭ ʧʦʟʠʮʽʡ [12, ʩ. 57-58; 15, ʩ. 203; 26, ʩ. 38-39; 

37, ʩ. 5-6]. ʇʝʨʰʘ ʟ ʥʠʭ ʨʦʟʛʣʷʜʘʻ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ. ɺʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʥʷʪʪʷ ʟ ʪʘʢʦʾ ʧʦʟʠʮʽʾ ʧʦʜʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʚ çɽʥʮʠʢ-

ʣʦʧʝʜʽʾ ʉʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠè, ʜʝ ʧʽʜ ʩʦʮʽʘʣʴʥʦʶ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʶ ʨʦʟʫʤʽʻʪʴʩʷ çʢʦʤʧʣʝʢʩ ʛʘʣʫʟʝʡ, ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 

ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ ʩʠʣʠ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡè [11]. ɼʘʥʘ ʧʦʟʠʮʽʷ ʬʘʢʪʠʯʥʦ 

ʦʪʦʪʦʞʥʶʻ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʽ ʩʬʝʨʦʶ 

ʧʦʩʣʫʛ. 

ɼʨʫʛʘ ʧʦʟʠʮʽʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʢʦʤʧʣʝʢʩʦʤ ʤʘʪʝʨʽʘʣʴʥʦ-ʨʝʯʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʣʫʤʘʯʝʥʥʷ ʜʘʥʦʛʦ 

ʪʝʨʤʽʥʘ ʧʦʜʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʩʣʦʚʥʠʢʫ çɺʝʣʠʢʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʝʥʮʠʢʣʦʧʝʜʽʾè: çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʦʮʽʘʣʴ-

ʥʘ ï ʤʘʪʝʨʽʘʣʴʥʽ ʧʨʝʜʤʝʪʠ ʪʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʘʙʝʟʧʝ-

ʯʫʶʪʴ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʾʾ 

ʜʽʷʣʴʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷè [4, 

ʩ. 549]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʩʦʮʽʘʣʴʥʘ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʦʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ. 

ɯʩʥʫʶʪʴ ʡ ʽʥʰʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘʣʝ ʚʦʥʠ ʥʝ ʥʘʙʨʘʣʠ 

ʪʘʢʦʾ ʞ ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʥʘʫʮʽ, ʷʢ ʚʠʱʝʥʘ-

ʟʚʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ɺ.ʉ. ɹʦʡʯʝʥʢʦ ʜʦ ʩʦʮʽʘʣʴʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʨʘʭʦʚʫʻ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʽ 

(ʧʨʦʛʨʘʤʥʽ) ʽʥʩʪʨʫʤʝʥʪʠ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [2, 

ʩ. 178]. ɸ. ʃʝʪʝʤ, ɼʞ. ʃʝʡʪʦʥ ʨʦʟʛʣʷʜʘʶʪʴ ʯʦʪʠʨʠ 

ʩʧʦʩʦʙʠ ʨʦʟʫʤʽʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: 1) 

ʣʶʜʠ ʷʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ; 2) ʩʦʮʽʘʣʴʥʽʩʪʴ, ʱʦ ʬʦʨ-

ʤʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʪʨʘʜʠʮʽʡʥʦʾ ʞʦʨʩʪʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ; 3) ʤʽʩʮʷ, ʜʝ ʥʘʜʘʶʪʴ ʜʦʧʦʤʦʛʫ ʚʨʘʟʣʠʚʠʤ ʛʨʫʧʘʤ 

ʥʘʩʝʣʝʥʥʷ (ʣʽʢʘʨʥʽ, ʰʢʦʣʠ, ʙʫʜʠʥʢʠ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠ-

ʣʦʛʦ ʚʽʢʫ, ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ), ʘ 



ISSN 2076-1333 ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, 2024, ʚʠʧʫʩʢ 37 

25 

ʪʘʢʦʞ ʧʦʚôʷʟʘʥʘ ʟ ʪʘʢʦʶ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʘ; 4) 

ʧʫʙʣʽʯʥʽ ʪʘ ʢʚʘʟʽʧʫʙʣʽʯʥʽ ʧʨʦʩʪʦʨʠ ʽ ʤʽʩʮʷ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʦʮʽʘʣʴʥʽ ʟʚôʷʟʢʠ [44, ʩ. 660-661]. 

ʖ.ɯ. ɻʦʣʦʚʥʷ ʦʧʠʩʫʻ ʪʘʢʽ ʧʽʜʭʦʜʠ: ʢʦʤʧʣʝʢʩʥʠʡ, 

ʜʽʘʣʝʢʪʠʯʥʠʡ, ʨʝʘʢʪʠʚʥʠʡ, ʥʦʨʤʘʪʠʚʥʠʡ, ʬʫʥʢʮʦ̔-

ʥʘʣʴʥʠʡ, ʽʻʨʘʨʭʽʯʥʠʡ, ʧʨʦʛʨʘʤʥʠʡ, ʛʫʤʘʥʽʪʘʨʥʠʡ, 

ʽʥʩʪʠʪʫʮʽʡʥʠʡ, ʧʨʦʝʢʪʥʠʡ, ʢʣʘʩʪʝʨʥʠʡ, ʘʛʣʦʤʝʨʘʮʽʡ-

ʥʠʡ [8]. 

 

 

 
 

ʈʠʩ. 1. ɿʤʽʥʘ ʪʝʥʜʝʥʮʽʡ ʫ ʧʦʛʣʷʜʘʭ ʥʘ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ) 

Fig. 1. Changing trends in views on social infrastructure (composed by the authors) 

 

ɼʝʷʢʽ ʚʠʟʥʘʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦ-

ʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʘʪʝʨʽʘʣʴʥʫ ʦʩʥʦʚʫ, ʥʝʦʙʭʽʜʥʫ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʽʜ ʤʘ-

ʪʝʨʽʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʡʜʝʪʴʩʷ ʧʨʦ ʦʙôʻʢʪʠ (ʨʘʟʦʤ ʟ 

ʾʭʥʽʤ ʦʩʥʘʱʝʥʥʷʤ), ʱʦ ʽʩʥʫʶʪʴ ʷʢ ʫ ʬʽʟʠʯʥʽʡ ʬʦʨʤʽ 

(ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʢʣʘʜʠ, ʩʧʦʨʫʜʠ, ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ 

ʪʦʱʦ), ʪʘʢ ʽ ʚ ʮʠʬʨʦʚʽʡ (ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʩʝʨʚʽʩʠ, 

ʚʝʙʩʘʡʪʠ, ʟʘʩʪʦʩʫʥʢʠ ʪʦʱʦ). ɸʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ 

ʪʦʤʫ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ 

ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʜʦʚʦʣʝʥʥʶ ʣʶʜʩʴʢʠʭ ʧʦʪʨʝʙ. 

ʋ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʠʡ ʘʩʧʝʢʪ. ɺʘʞʣʠʚʦ ʟʚʝʨʪʘ-

ʪʠ ʫʚʘʛʫ ʥʘ ʨʦʟʤʽʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʦʙʦʶ ʪʘ ʽʥʰʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ, ʟʦʢʨʝʤʘ ʽ ʩʠʩʪʝʤʘʤʠ ʨʦʟʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. 

ʇʽʜ ʯʘʩ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ɼʦ ʦʩʦʙʣʠʚʦʛʦ ʚʠʜʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʮʠʬʨʦʚʫ 

ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʯʘʩʪʦ ʚʠʭʦʜʠʪʴ ʟʘ 

ʨʘʤʢʠ ʷʢʦʾʩʴ ʢʦʥʢʨʝʪʥʦʾ, ʦʙʤʝʞʝʥʦʾ ʫ ʬʽʟʠʯʥʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʪʝʨʠʪʦʨʽʾ. ʗʢʱʦ ʮʠʬʨʦʚʘ ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʜʦʩʪʫʧʥʘ ʚ ʧʝʚʥʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʻ ʩʝʥʩ ʫ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʡʦʛʦ ʥʘʩʝʣʝʥʥʷʤ, ʪʦ ʾʾ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʯʘʩʪʠʥʫ ʩʦʮʽʘʣʴʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʾ ʩʠʩʪʝʤʠ 

ʮʴʦʛʦ ʨʝʛʽʦʥʫ. 

ɺʠʩʥʦʚʢʠ. ʂʘʪʝʛʦʨʽʷ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʥʘʫʢ. ʅʝʶ ʧʦʩʣʫʛʦʚʫ-

ʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʥʘʩʣʽʜʦʢ ʧʦʜʽʣʫ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʥʘ ʚʠʨʦʙʥʠʯʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʯʘʩʪʠʥʠ ʚʠʥʠʢ 

ʪʝʨʤʽʥ çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè. ɺʽʥ ʧʦʯʘʚ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 70-ʪʽ ʨʦʢʠ XX ʩʪ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʢʦʥʘʥʴ, ʮʽʥʥʦʩʪʝʡ ʪʘ ʽʜʝʡ, ʱʦ 

ʧʘʥʫʚʘʣʠ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʝʨʽʦʜ, ʬʦʨʤʫʚʘʣʦʩʷ ʨʽʟʥʝ 

ʨʦʟʫʤʽʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘʛʘʣʦʤ ʤʦʞ-

ʥʘ ʧʨʦʩʪʝʞʠʪʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ 

ʟʤʽʥʶʚʘʣʠʩʷ ʟ ʯʘʩʦʤ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʦʩʥʦʚʥʘ 

ʬʫʥʢʮʽʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʙʘʯʘʣʘʩʷ ʚ 

ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʝʟ ʩʪʚʦ-

ʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ɼʦʩʠʪʴ ʰʚʠʜʢʦ ʧʦʛʣʷʜʠ ʟʤʽʩʪʠʣʠʩʷ ʚ ʙʽʢ ʟʘʜʦʚʦʣʝʥ-

ʥʷ ʧʦʪʨʝʙ ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞ-

ʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ. ɿʛʦʜʦʤ ʾʾ ʧʦʯʘʣʠ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʫʤʦʚʫ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ʉʫ-

ʯʘʩʥʠʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʮʠʬ-

ʨʦʚʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʂʦʞʝʥ ʫʯʝʥʠʡ ʪʨʘʢʪʫʻ ʧʦʥʷʪʪʷ çʩʦʮʽʘʣʴʥʘ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘè ʧʦ-ʨʽʟʥʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʠʩʪʠʭ 

ʧʦʛʣʷʜʽʚ ʽ ʩʧʝʮʠʬʽʢʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʣʝ ʙʽʣʴʰʽʩʪʴ 

ʚʠʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ: 

ʛʘʣʫʟʝʚʦʛʦ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʨʝʯʦʚʦʛʦ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʮʝ ʤʘʪʝʨʽʘʣʴʥʘ ʦʩʥʦʚʘ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʦʨ-

ʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʦʥʘ ʦʭʦʧʣʶʻ ʦʙôʻʢʪʠ ʫ ʬʽʟʠʯʥʦʤʫ (ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘ-

ʢʣʘʜʠ, ʩʧʦʨʫʜʠ, ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ ʪʦʱʦ) ʪʘ ʮʠʬ-

ʨʦʚʦʤʫ (ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʩʝʨʚʽʩʠ, ʚʝʙʩʘʡʪʠ, ʟʘ-

ʩʪʦʩʫʥʢʠ ʪʦʱʦ) ʧʨʦʩʪʦʨʽ. ʇʨʦʚʦʜʷʯʠ ʛʝʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʠʡ ʘʩʧʝʢʪ. 

ʉʘʤʝ ʪʘʢʠʡ ʧʦʛʣʷʜ ʜʦʟʚʦʣʠʪʴ ʨʦʟʚʠʚʘʪʠ 

ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫ ʨʦʟʙʫʜʦʚʽ ʧʽʩʣʷʚʦʻʥʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʘʩʧʝʢʪʘʭ ʮʽʣʽʩ-

ʥʦʩʪʽ, ʽʻʨʘʨʭʽʯʥʦʩʪʽ, ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʥʦʩʪʽ ʪʘ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʦʞʥʘ ʙʫʜʝ ʜʦʩʷʛʪʠ ʻʜʠʥʦʾ 

ʤʦʜʝʣʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʚʦʻʥʥʦʾ ʋʢʨʘʾʥʠ. 

ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ 

ʚʠʜʽʣʠʪʠ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ. ʂʨʽʤ ʪʦʛʦ, ʥʘʜʟʚʠʯʘʡ-

ʥʦ ʘʢʪʫʘʣʴʥʠʤʠ ʚʠʜʘʶʪʴʩʷ ʥʘʤ ʨʝʛʽʦʥʘʣʴʥʽ ʩʫʩʧʽʣʴ-

ʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʠ. 

ɽʢʦʥʦʤʽʯʥʠʡ  

ʭʘʨʘʢʪʝʨ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʟʘʡʥʷʪʝ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ  

ʥʘʩʝʣʝʥʥʷ 

ʉʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʠʭ 

ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʪʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ï 

ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ  

ʩʦʮʽʘʣʴʥʦʾ  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʇʨʦʚʽʜʥʘ ʨʦʣʴ  

ʩʦʮʽʘʣʴʥʦʾ  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ 

ʩʪʘʥʦʚʣʝʥʥʽ ʚʩʝʙʽʯʥʦ 

ʨʦʟʚʠʥʝʥʦʾ  

ʦʩʦʙʠʩʪʦʩʪʽ 

ʎʠʬʨʦʚʽʟʘʮʽʷ  

ʩʦʮʽʘʣʴʥʦʾ  

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
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ʊʘʙʣʠʮʷ 1 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʟʘ ʨʽʟʥʠʤʠ ʚʯʝʥʠʤʠ 

Definition of the concept of ñsocial infrastructureò according to different scientists 
 

ɼʞʝʨʝʣʦ ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʩʦʮʽʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè 

ɹʫʛʘʡʯʫʢ ʅ.ɺ. [3, ʩ. 4] 

ʢʦʤʧʣʝʢʩ ʫʩʪʘʥʦʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʟʘʙʝʟ-

ʧʝʯʫʶʪʴ ʫʤʦʚʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʩʧʨʠʷʶʪʴ ʩʫʩʧʽʣʴʥʦʤʫ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʜʦʩʪʦʡʥʠʡ ʨʽʚʝʥʴ ʽ ʷʢʽʩʪʴ 

ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ 

ɻʝʨʯʘʥʽʚʩʴʢʘ ʉ.ɺ.,  

ʆʩʪʨʦʚʩʴʢʘ ʅ.ɼ.,  

ɻʫʨʩʴʢʘ ɯ.ʉ. [6, ʩ. 39] 

ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ, ʛʘʨʤʦʥʽʡʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʛʘʣʫʟʝʡ, 

ʧʽʜʧʨʠʻʤʩʪʚ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʫʩʪʘʥʦʚ, ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʠʭ 

ʚʽʜʥʦʩʠʥ ʪʘ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʦʻʜʥʘʥʠʭ ʚ ʻʜʠʥʽʡ ʮʽʣʽʩʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʫʩʽʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʫ ʩʬʝʨʽ ʜʫ-

ʭʦʚʥʦʩʪʽ, ʤʘʪʝʨʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʣʶʜʩʴʢʦʛʦ 

ʢʘʧʽʪʘʣʫ 

ɻʦʣʝʡ ʖ.ʄ. [7, ʩ. 101] 

ʜʽʶʯʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʩʫʢʫʧʥʦʩʪʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʦʙôʻʢʪʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ ʪʘ ʜʦʩʪʦʡʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʟʘʜʦʚʦʣʝʥʥʷ 

ʥʘʷʚʥʠʭ ʧʦʪʨʝʙ ʛʨʦʤʘʜʷʥ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʣʫʛʘʭ 

ɻʦʣʽʢʦʚ ɸ.ʇ., ɻʨʠʮʘʢ ʖ.ʇ., 

ʂʘʟʘʢʦʚʘ ʅ.ɸ., ʉʽʜʦʨʦʚ ɺ.ɯ. 

[5, ʩ. 162] 

ʛʘʣʫʟʽ ʪʘ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʥʘʩʝʣʝʥʥʷ ï ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, 

ʪʦʨʛʽʚʣʷ, ʦʩʚʽʪʘ ʽ ʪ. ʜ. 

ʂʠʨʠʯʝʥʢʦ C.O. [12, ʩ. 59] 

ʦʢʨʝʤʘ ʩʘʤʦʩʪʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʠʭ ʧʽʜʩʠʩʪʝʤ (ʛʘʣʫʟʝʡ), 

ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʪʘ ʦʙôʻʜʥʘʥʥʽ ʻʜʠʥʦʶ ʩʧʽʣʴʥʦʶ ʤʝʪʦʶ ï ʟʘʙʝʟ-

ʧʝʯʝʥʥʷʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʫʤʦʚ ʜʣʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʂʽʥʘʰ ɯ.ʇ. [15, ʩ. 204] 

ʩʪʽʡʢʘ ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʟ ʷʢʠʤʠ ʚʟʘʻʤʦʜʽʻ ʩʦʮʽʘʣʴʥʠʡ 

ʩʫʙôʻʢʪ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʧʦʩʣʫʛ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʩʽʭ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʂʦʙʠʣʽʥ ʇ.ʆ. [16, ʩ. 140] 

ʯʘʩʪʠʥʘ ʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʡʦʛʦ ʧʦʪʨʝʙ ʫ ʧʦʩʣʫʛʘʭ 

(ʧʽʜʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʢʫʣʴʪʫʨʠ, ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʚôʷʟʢʫ ʧʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʥʘʩʝʣʝʥʥʷ, ʪʦʨʛʽʚʣʽ, 

ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʙʫʪʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʬʽʟʢʫʣʴʪʫʨʠ ʪʘ 

ʩʧʦʨʪʫ), ʱʦ ʧʦʚôʷʟʘʥʽ ʯʝʨʝʟ ʧʦʪʦʢʠ ʨʝʯʦʚʠʥʠ, ʝʥʝʨʛʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʚ ʛʝʦ-

ʛʨʘʬʽʯʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦ ï ʯʘʩʦʚʦʤʫ ʢʦʥʪʠʥʫʫʤʽ 

ʂʨʫʰ ʇ.ɺ.,  

ʂʦʞʝʤʷʯʝʥʢʦ ʆ.ʆ. 

[21, ʩ. 198] 

ʩʫʢʫʧʥʽʩʪʴ, ʘʙʦ ʢʦʤʧʣʝʢʩ, ʛʘʣʫʟʝʡ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʧʦʜʽʣʽ 

ʧʨʘʮʽ ʻ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʫ ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-

ʜʫʭʦʚʥʠʭ ʧʦʩʣʫʛʘʭ 

ʇʽʛʫʣʴ ʅ.ɻ. [26, ʩ. 39] 

ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʩʧʨʠʷʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣɹ-

ʩʪʚʘ, ʤʝʪʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʛʘʨʤʦʥʽʡʥʦʛʦ ʡʦʛʦ ʨʦʟʚʠʪʢʫ 

ʉʦʣʷʨ ɺ.ɺ. [32, ʩ. 201] 

ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʻ ʟʜʽʡʩʥʝʥʥʷ 

ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʪʝʨʽʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʽ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ 

ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʉʪʝʯʝʥʢʦ ɼ.ʄ. [33, ʩ. 196] 

ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ ʥʝʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʪʨʫʜʦʚʦʾ, ʩʫʩ-

ʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʾ, ʫ ʩʬʝʨʽ ʜʫʭʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʧʦʙʫʪʫ 

ʊʠʤʦʰʝʥʢʦ ʄ.ʄ. [35] 

ʢʦʤʧʣʝʢʩ ʛʘʣʫʟʝʡ, ʜʝ ʩʪʚʦʨʶʶʪʴʩʷ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʬʦʨʤʠ ʙʘʛʘʪʩʪʚʘ, ʷʢʽ 

ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ, ʧʨʠʤʥʦʞʝʥʥʽ ʾʾ ʨʦʟʫʤʦʚʠʭ ʽ 

ʬʽʟʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʧʽʜʚʠʱʝʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʢʫʣʴʪʫʨ-

ʥʦʛʦ ʨʽʚʥʷ 

ʏʝʨʥʶʢ ʃ.ɻ., ʇʝʧʘ ʊ.ɺ. 

[36, ʩ. 10] 

ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ ʪʘ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʠʭ ʽ 

ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʨʽʟʥʠʭ ʧʦʩʣʫʛ 
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SOCIAL INFRASTRUCTURE AS A SOCIO -GEOGRAPHICAL CATEGORY  

 
The modern period is characterized by significant changes in all spheres of life. Previously known phenomena acquire a new 

meaning. Accordingly, there is a need to rethink and clarify many concepts, including social infrastructure. Despite the fact that it is 

of considerable interest to representatives of various sciences, today there is no comprehensive understanding of its essence. The 

literature is often characterized by ambiguity in the interpretation of this concept, which leads to confusion in its use. 

The article considers the universal category ñinfrastructure,ò which is used to explain various economic and social processes. 

Attention is paid to approaches to its understanding. It is noted that there are different types of infrastructure: information, innovative, 

institutional, market, ecological, military and others, but one of the most popular is the division of infrastructure into industrial and 

social. Three stages of formation of the term ñsocial infrastructureò are mentioned. The evolution of its content is analyzed and four 

main trends are identified: 1) the economic character of the social infrastructure at the initial stage; 2) a shift in views towards meet-

ing the needs of the population and ensuring proper living conditions; 3) assigning one of the leading roles to the social infrastructure 

in the comprehensive development of the individual; 4) digitalization of social infrastructure. Approaches to the interpretation of this 

term are generalized by reducing them to two main ones: sectoral and material. The essence of social infrastructure is revealed. The 

authorôs definition of this concept is proposed, according to which social infrastructure is the material basis necessary to create favor-

able conditions for normal life and development of society. It includes both physical (organizations, institutions, buildings, public 

spaces, etc.) and digital (online platforms, services, websites, applications, etc.) objects. It is emphasized that when conducting geo-

graphical research, its territorial and spatial aspect should be taken into account. Regional socio-geographical studies of social infra-

structure are particularly promising. 

Keywords: social infrastructure, social sphere, social geography, social infrastructure institutions, social sphere services, re-

gional development, local settlement system, digital transformation, post-war economy of Ukraine. 
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DIRECTIONS OF URBAN SETTLEMENT REGULATION  

IN NAKHCHIVAN ECONOMIC DISTRICT  
 

The article examines the impact of the transport blockade of the Nakhchivan economic region on the socio-economic develop-

ment of cities, as well as on demographic development. In addition to weak urbanization in the Nakhchivan economic region, the 

problem of vertical urbanization caused by harsh climatic and relief conditions has been studied in the economic-geographical aspect. 

For this purpose, the composition of the population employed in the economy of the economic region was studied, the current state of 

the manufacturing industry and its impact on urban settlement was determined. The problem of the shortage of urban economic 

territories is analyzed and the importance of the effective use of natural conditions and natural resources of administrative districts in 

regulating the settlement system is investigated, as well as the measures necessary to ensure a sustainable settlement have been ana-

lyzed. 

A multimodal strategy that incorporates industrialization policies, sustainable development plans, and ecological concerns is 

needed to solve the issues raised by urbanization. Mitigating the environmental impact of cities requires building an ecological infra-

structure and promoting a harmonious interaction between urban regions and the surrounding countryside. A vital part of this effort is 

preserving biodiversity and developing sustainable urban environments. Putting policies in place to limit the geographic growth of 

cities contributes to the preservation of agricultural land, biodiversity, and ecological integrity. This calls for the creation of efficient 

urban expansion plans and the deployment of land use regulation instruments. 
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1. Introduction.  In the Nakhchivan economic re-

gion, the influence of natural and economic factors on 

the transformation and placement of settlements is var-

ied. Despite the arid continental climate, the socio-

economic development measures implemented in our 

country recently have shown their positive effect in 

many areas. Developing government initiatives and 

implementing strategic plans to guarantee sustainable 

development has been recognized as one of the most 

effective moves in this area. In addition to the rise in 

employment, there has been significant work done on the 

issues surrounding the water supply, as well as im-

provements to the transportation infrastructure and the 

quantity of service facilities. 

All these measures have created stable trends in 

demographic development. The increasing role of natu-

ral increase in population growth has made the process 

of migration desirable. These procedures are essential to 

socioeconomic growth of the Nakhchivan Autonomous 

Republic, located in an enclave geographical location. 

The Nakhchivan economic region includes Sharur, 

Babek, Ordubad, Shahbuz, Kangerli, Julfa and the Na-

khchivan administrative-territorial district. There are 6 

cities, 9 towns and 203 villages. The area of the region is 

5.5 thousand kmĮ, the population is 464 thousand people. 

The share of the economic region is 6.4% of the coun-

try's territory and 4.5% of its population (2023). Na-

khchivan is the only city with a population of more than 

50 thousand people in the Nakhchivan Region. Current-

ly, 61.9% of the city's total population is concentrated 

here (2023). 

Nakhchivan is one of the weakly urbanized regions 

of the economic region. 35.4% of the regionôs population 

lives in cities, 64.6% lives in villages (2023). Also, the 

bulk of the urban population lives in small towns. As in 

many developing countries of the world, there are con-

tradictions in the settlement system in our country. In the 

Nakhchivan Autonomous Republic, spontaneity arose in 

the settlement system as a result of the difficulties of the 

transition period and the ongoing formation of economic 

independence, as well as the weakening of urban sectors 

of the economy. The resources available in administra-

tive districts are not fully utilized in the economy, so the 

functional structure of many small urban settlements has 

changed. Cities, which occupy a dominant position in 

comparison with surrounding settlements, differ from 

rural settlements in their large population and the im-

portance of the functions they perform. Yet, a sizable 

portion of urban residents is employed in agriculture as a 

result of the absence of industrial firms. 
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In the Nakhchivan Autonomous Republic, owing to 

the difficulties of the transition period and the continu-

ous formation of economic independence, the weakening 

of the city-forming economic sectors, spontaneity arose 

in the settlement system.  The available resources in the 

administrative regions are not fully involved in the econ-

omy. Therefore, the functional structure of many small 

urban settlements has been changed. Because of the 

absence of industrial enterprises, a significant part of the 

city's population is engaged in agriculture.In this regard, 

labor resources are also inefficiently used.  

2. Methods and Materials. Statistical bulletins and 

collections of the State Statistics Committee in the field 

of industry, agriculture, population employment were 

used as a statistical base in conducting the investigation. 

With the help of these statistical materials and scientific 

literature, the effects of socio-economic development 

problems on urban settlement in the economic region of 

Nakhchivan were investigated. Mathematical, statistical, 

comparative analysis and cartographic methods were 

widely used during the analysis. 

3. Findings. Encouragement of settlement in our 

nation, control and management of their growth, effi-

cient use of labor resources, removal of barriers to hu-

man settlement growth and resolution of related issues, 

and enhancement of the territorial organization of urban 

settlements within the nation- particularly in its remote 

areas- are all necessary to promote the growth of these 

settlements. To be helpful, major cities should be regu-

lated at the same time as small and medium-sized cities 

are developing. Even though there has been talk about 

this problem since the latter part of the 20th century, the 

imbalance that results from big cities' fast expansion is 

still present today. 

Finding the economic-geographical paths for the 

restoration of the Unified Settlement System in the Na-

khchivan economic region is the primary objective of the 

study, to regulate urban settlement, to develop urban 

industrial farms taking into consideration consumer 

potential, and to strategically place the productive forces 

by efficiently utilizing labor resources. The assignments 

for this are as follows.     

1. Determination of the economic structure of cities. 

2. Identifying natural-geographic conditions and 

natural resources and assessing their role in the settle-

ment system. 

3. Determining ways to restore the balanced devel-

opment of cities, as well as studying the role of sur-

rounding areas in development. 

4. Discussions and Results. As in our country, the 

geographical landscape of urbanization in the Nakhchiv-

an economic region has different quantitative and quali-

tative characteristics. The population of small towns 

migrates due to the problem of unemployment. As a 

result, labor resources are being reduced. This further 

weakens the economy of small towns. Solving the prob-

lems of settlement and socio-economic differentiation in 

the economic region of Nakhchivan is possible only by 

preparing projects for the revival of small towns. Cities 

have a unique influence on how surrounding areas de-

velop. One of the primary objectives of member states, 

"Ensuring inclusive, safe, sustainable, and sustainable 

cities and human settlements" was one of the seven key 

subjects discussed at the United Nations Conference on 

Housing and Sustainable Urban Development (UN-

Habitat) on October 17ï20, 2016. For this purpose, ac-

cording to the Decree of the President of the Republic of 

Azerbaijan dated September 30, 2023, funds were allo-

cated from the 2023 state budget to the UN Habitat Pro-

gram in order to support the expansion of useful cooper-

ation towards the development of sustainable cities in the 

world, strengthening peace and security (UN-Habitat, 

2023:178). The main priorities for ensuring sustainable 

urban development and achieving this goal are the de-

velopment of an effective urban governance structure, 

the introduction of new technologies in urban planning 

and the development of urban space, and the creation of 

reliable financing mechanisms. 

The economic region has 6 cities with a population 

of 137.2 thousand people (2020). These cities include 1 

large city and 5 small cities. Nakhchivan is a big city. 

The proportion of the region's urban population that lives 

in cities is steadily declining. Thus, the population of 

Nakhchivan in 1999 was 66.5%, in 2021 - 51.7% (Emi-

nov, 2005:45]. Large, medium, and small cities should 

be arranged in a hierarchical framework to preserve a 

balance in the locations of the cities in the region. The 

likelihood of Nakhchivan's continued growth will also 

foster the circumstances necessary for it to grow into a 

major metropolis soon. Urbanization was growing at a 

faster rate than in other economic zones. Large villages 

were granted town status and some were combined into 

cities, which is the reason for the sharp increase in the 

percentage of the people living in urban areas. Increasing 

the significance of small towns within the settlement 

system ought to be the primary strategic objective. The 

primary requirement is the development of territory. 

Through the efficient use of local labor and natural re-

sources, the proper territorial organization of productive 

forces will foster the circumstances necessary for the 

economic region's complete growth. Big cities can unite 

the productive forces of small towns. Regional dispro-

portion arises in the settlement system within the auton-

omous republic. The economic approach to these prob-

lems is carried out in two ways. Thus, the process of 

creating enterprises stops where decentralization is nec-

essary, or the number of production enterprises and labor 

resources increases in poorly developed and developed 

territories. 

By combining demographic strategy with socioeco-

nomic development considerations, it is feasible to con-

trol the quantity and quality of population settlement. 

Settlement efficiency is carried out extensively and in-

tensively (Eminov, 2005, p. 507). Since Nakhchivan 

economic region belongs to the group of economic re-

gions with good territorial potential in terms of absorp-

tion and prospective settlement, the problem of extensive 

development in the efficient organization of settlement is 

eliminated (Mammadov, 2006:158). Extensive develop-

ment is, however, somewhat hampered by issues includ-

ing historical shifts in the population's working habits, 

challenges with irrigation, salinization, widespread 

badland regions, degradation processes, and a decline in 

the processing of agricultural goods.   
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Improvement of economy, urbanization weakens 

the factors of natural conditions that prevent settlement. 

Efficient territorial organization of production has a 

special role in equal distribution of productive forces in 

the territory. Ecistic (settlement) policy, which is the 

geoplanning of the settlement, is directed to the efficient 

use of the territory through the optimal distribution of 

the settlement in the area along with production and 

service areas.  

Thus, land resources in cities and villages are used 

economically. Although environmental policy is consid-

ered relevant for countries with small territories, it 

should be considered relevant because it creates condi-

tions for economical use of funds in large countries as 

well. The current political and geographical situation of 

the Nakhchivan economic region requires a more atten-

tive approach to the more effective use of the territory 

and the creation of a settlement system. Prospective 

resettlement of the population of the Nakhchivan eco-

nomic district should be limited to the Arazboy plain, 

especially in the Sharur-Ordubad plain, and should be 

stimulated in mountainous areas. Also, the lack of dis-

tance between the city of Nakhchivan and other adminis-

trative districts creates a migration process. Enterprises 

and social and cultural objects are not developed in ad-

ministrative district centers. This accelerates population 

migration to the city of Nakhchivan. As a result, the city 

of Nakhchivan is expanding at the expense of adjacent 

territories. Thus, the territorial organization of the social 

sphere in administrative district centers should be regu-

lated. The main institutions of periodic and episodic 

service of the population are located here. While this 

area is being developed in the autonomous republic, one 

of the primary issues in this economic zone continues to 

be housing supply, which is needed to improve the 

standard of living for the populace. 

Effectively increasing the economic potential in the 

cities and towns of the economic region is one of the 

main regularities of the territorial organization of pro-

ductive forces (Mammadov vb, 2006:8). However, prob-

lems such as the absence of integrated farming in the 

cities and towns of the Autonomous Republic, the export 

of refined polymetallic ore, the non-operation of food 

and light industries, the lack of industrial enterprises, or 

the inability of the produced products to meet market 

requirements have led to inefficient use of local labor 

resources and natural resources.  Urban settlements that 

previously specialized in agricultural areas such as wine, 

tobacco, cotton or mining now became dependent on 

agriculture. As a result, the attractiveness of cities has 

decreased. Therefore, the process of de-urbanization was 

modest, while the expansion of the urban population is 

unequal among administrative areas; the percentage of 

the urban inhabitants in the Ordubad and Sharur districts 

dropped in respect to the overall population. Between 

2000 and 2020, the proportion of the population living in 

cities in the autonomous republic's districts of Babek, 

Shahbuz, Kengerli, and Sadarak grew comparatively, 

while it declined in other districts. 

 

 
Fig. 1. Urbanization process in Nakhchivan economic district 

 

In Nakhchivan economic region, the rural popula-

tion forms the bulk of the total population. Also, due to 

the lack of industrial enterprises in small cities and 

towns, a large part of the urban population is also en-

gaged in agriculture. Consequently, when the employed 

population is broken down by economic sectors, the 
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proportion of workers in agriculture is the largest at 

50%, while the proportion of employees in industry is 

only 6.2% (Figure 1). The share of employees in the 

service area and construction is also high in the econom-

ic region. As a consequence, when it comes to the em-

ployment rate by economic sector, the agricultural sector 

employs the greatest percentage of people, while the 

industrial sector employs the smallest. Economic region 

(50%) falls on the sphere of agriculture, forestry and 

fisheries, 21% on the service sector, 7.7% on industry, 

including 6.2% on the processing industry, 0.3% on the 

mining industry, 0.75% for electricity, gas and produc-

tion, distribution and steam supply, 0.6% work in water 

supply, waste treatment and recycling, 10.4% work in 

construction, 8.3% work in trade, car repair and 6. 1% 

work in education (2020). 

 

Table 1 

In 2020, the share of the employed population in the distribution of types of economic activity by economic regions,  

in percentage 
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Agriculture, 

forestry and 

fishing 

36,3 6,1 50 13,8 48,8 30,1 48,7 53,6 54,5 58,5 42,9 52,5 52,5 43,8 41,7 

Industry 7,3 11,1 7,7 13,1 3,8 9,4 3,7 4,8 4,7 3,4 5,9 5,1 4,9 3,2 8,6 

Mining industry 0,8 2,3 0,3 0,4 0 0,7 0,1 0,4 0,5 0,1 0,2 0,3 0,2 0 1,5 

Processing 

industry 

5,3 6,5 6,2 11,9 2,9 7,8 3,2 3,8 3,5 3,4 4,6 4,1 3,9 3,1 5,7 

Electricity, gas 

and steam 

production;  

distribution and 

supply 

0,6 0,9 0,7 0,7 0,5 0,6 0,3 0,4 0,6 0,3 0,7 0,4 0,5 0 0,8 

Water supply, 

waste treatment 

and processing 

0,6 1,4 0,6 0,8 0,4 0,4 0,2 0,2 0,2 0,2 0,4 0,3 0,3 0,2 0,6 

Construction 7,3 9,3 10,4 10,7 6,6 5,5 7,5 4,8 5,2 4,7 7,1 7,4 4,4 8,7 7,1 

Transport, 

communication 

and warehousing 

5,4 10,8 4,2 7,3 3,3 6,3 2,6 2,3 3,1 2,9 4,1 3,3 2,9 1,8 4,4 

Education 8 8,5 6,1 6,4 7,8 8 8,4 7,1 7,1 7,2 8,3 6,9 9,1 10,8 6,3 

Trade; vehicle 

repair 

14,1 15,6 8,3 25,9 13,4 21,3 13,6 11,2 11,3 10,6 12,4 9,6 11 17,8 13,8 

Service sectors 21,6 38,8 21,7 22,3 43,9 19,3 15,5 16,2 14,3 12,1 18,4 15,2 15,3 14,1 18,1 

Source: SSC of the Republic of Azerbaijan 

 

In the context of the "Regional Socio-Economic 

Development State Programs" (Table 1) implemented 

during the years of independence, the share of industrial 

workers in the economic region is higher than the na-

tional indicator (7.7%), only Baku (11.1%), Absheron-

Khizi (13.1%), Ganja -Dashkasan (9.4%) is lagging 

behind in its economic regions. The economic region is 

home to 5.5% of the industry's workforce and 6% of the 

processing industry's workforce (Eminov, 2022:16). The 

proportion of workers in the nation's processing sector of 

the industry is similarly high, rising in tandem with the 

nation's industrial production volume. However, the 

concentration of the main part of the workers in the in-

dustry in the Nakhchivan urban agglomeration is another 

factor that leads to the change of the demographic char-

acteristics of the small urban settlements and the ineffi-

cient use of labor resources. 

The increase in investment attractiveness creates the 

prospect of using natural resources in the economic dis-

trict of Nakhchivan. In 2020, Nakhchivan economic 

region was behind only Baku and Absheron-Khizi eco-

nomic regions in terms of investment attractiveness. 

However, uneven distribution of investments across 

administrative regions also creates disorder in the set-

tlement system. The attraction of labor resources in the 

administrative regions by efficient use of existing natural 

resources in accordance with natural conditions will 

create conditions for the elimination of this problem. The 

centers of the administrative districts manage the sur-

rounding areas according to the functions they perform. 

When these centers do not meet the social needs of the 

population and cannot solve economic problems, the 

population of the villages under administrative manage-

ment also decreases. In this regard, it is more important 

to improve the socio-economic development of small 

towns in the Autonomous Republic. The population of 

the Nakhchivan economic area is concentrated in the 

large cities along the Araz River due to the non-

operation of the majority of labor-intensive enterprises 

established in minor towns. Planned farming requires 
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more attention even though governmental initiatives are 

directed on the socioeconomic development of areas at 

the national level. 

In order to improve population settlement, the radi-

us-distance between the economic district center and 

other administrative district centers should be specified, 

and if necessary, a secondary district center should be 

formed. When preparing the plan of the cities, attention 

should be paid to their location in an accessible position 

for the administrative region.  

Population, labor resources, social infrastructure, 

industry, natural resources, transport and other factors 

influence the development of urban settlements. Since 

urban settlements in an economic region perform differ-

ent functions depending on local natural resources and 

demographic development, their development also de-

pends on the level of performance of these functions. 

The fact that natural population growth and has the main 

influences on the evolution of demographic processes is 

migration once again needs to be kept under control. 

(Huseynova, 2017:473). 

Improvement of farm areas and their equal distribu-

tion in the territory of the Autonomous Republic are the 

main conditions for regulating settlement in the Na-

khchivan economic region. The basis of the economic 

base of urban settlements is small food industries based 

on agricultural products and mining and production 

based on mineral resources. Winery, tobacco, sugar beet, 

and cotton processing factories built on the basis of agri-

cultural products such as viticulture, cotton, tobacco, and 

sugar beet cultivation changed periodically or were not 

cultivated at all. The difficulties of the transition period 

have weakened the economic base of the cities. During 

the years 1991-1995, the Nakhchivan Autonomous Re-

public lost 55% of its agricultural output (Ahmadov, 

2008:126). Owing to the production's regression, which 

undermined the  material and technological foundation 

of the city, tobacco production in all economic sectors 

from 1990 to 1995, tobacco production was 78.7%, 

grape production was 70.0%, grain production was 

22.0%, fruit production was 86.5% %, meat production 

decreased by 60.8%, milk production by 61.0% (Ab-

basov, 2018:40). 

State programs implemented for the development of 

agriculture have yielded certain results in the field of 

tobacco cultivation. The The growth of this region is 

facilitated by the working habits of the populace and the 

natural circumstances of the Autonomous Republic. In 

the 70s of the last century, 32.1% of food industry prod-

ucts produced in the Autonomous Republic came from 

the tobacco industry (Ahmadov, 2015:80). More than 90 

tons of dried tobacco were supplied from Sharur, Babek 

and Kengerli regions. Due to the existing natural condi-

tions, the main branch of agriculture in the flat territory 

of Nakhchivan is farming, and in the mountainous areas 

- cattle breeding. The population of both farms has 

formed a nomadic cow breeding community as a result 

of the paucity of grasslands in the highlands. Through 

the effective use of pastures in the territories of the Or-

dubad, Shahbuz and Julfa regions, the rise of animal 

farming is conceivable, as has historically been the case, 

by creating conditions for the population of the plain and 

mountain zones to change their products and satisfy 

internal needs. demand through local products. The 

block of functional activities of production and non-

production spheres of public service increases the posi-

tion of the center in the sectoral, production-territorial 

structure, increases its role in the geographical division 

of labor, plays the role of a socio-political, cultural, sci-

entifically and historically established center of differen-

tiation of food additives. According to this perspective, 

the center's entire range of activities is designed to con-

trol how urbanization, settlement, and the territorial 

production system interact with economic, social, and 

demographic processes. Additionally, it should be re-

membered that a city performs more functions the larger 

it is. Because as the population increases, the production 

of consumer goods is also required. 

The primary point that chooses the course of the 

economic region's growth is the city of Nakhchivan. Its 

location in a favorable economic and geographical posi-

tion ensures its active participation in economic rela-

tions, as well as the social division of labor. Because of 

the geographic division of labor, production, environ-

ment, and demographic system, as well as the ongoing 

increase in worker productivity, the city of Nakhchivan 

operates both horizontally and vertically. The develop-

ment of material production and the wide scope of ur-

banization increase the expansion of the non-productive 

sphere, the population's needs for various goods, recrea-

tional and resort services. The city of Nakhchivan is 

another example of a typological feature that reflects the 

primary attributes of the capital together with other pub-

lic and private organizations. The city serves as a politi-

cal hub and integrates the management and organiza-

tional functions of the national economy. From a socio-

economic perspective, the city has grown significantly as 

an industrial center. The population's improved living 

standards have led to more attention being paid to the 

utilization of labor resources, an increase in the number 

of permanent positions being opened, and a very varied 

production industry. Food, light, machinery, furniture, 

chemicals, etc. industrial areas are available. In the 50s 

and 60s of the last century, the largest of the 3 winemak-

ing enterprises of the Autonomous Republic was located 

in the city of Nakhchivan. Based on local processing of 

grapes, wines called ñNakhchivanò and ñNakhchivan 

Kagoruò are produced here. The existing demographic 

potential of the city of Nakhchivan allows the formation 

of a territorial production complex among other adminis-

trative districts, where there are enterprises that carry out 

all technological processes for the production of some 

finished products. More promising in this regard is the 

creation of an agro-industrial complex. There was also a 

winery in the settlement of Hyderabad, where 14.3% of 

the region's population lives. Hyderabad village is the 

administrative center of Sadarak district. The strategic 

position of the city in terms of settlement ought to be 

considered and the potential opportunities for its expan-

sion should be mobilized. The fact that the city of Hy-

derabad is located on the border with Turkey creates 

favorable conditions for the creation of free economic 

zones. , as this increases its logistics and transit capabili-

ties. With an increase in the transport function of the 

village, it is expected. Another favorable environment 

for the creation of free and liberal trade zones historical-
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ly existed in Julfa. The border position with the Islamic 

Republic of Iran and the new transport projects being 

implemented create prospects for increasing the demo-

graphic potential of Julfa. 

In the 70s of the last century, 32.1% of the food in-

dustry produced in the Autonomous Republic was given 

by the tobacco processing industry (Huseynova, 

2017:80). Tobacco and wine growing are economically 

profitable fields. The natural conditions and labor re-

sources of the Autonomous Republic can create condi-

tions for this. A plant for canning was founded in 1929 

and was one of the primary sectors of the food industry 

in the city of Ordubad. Over 70 areas of the nation re-

ceived the plant's output (Ahmadov, 2015:49). Because 

of their superior quality, Ordubad items are in high de-

mand throughout most of the nation. From this point of 

view, enterprises suitable for areas such as fruit growing 

and horticulture should be created. The establishment of 

a company that produces tar for packaging of canned 

goods in the city can be a perspective for strengthening 

the economic base. Also, Ordubad city has more than 11 

world and country important historical monuments, more 

than 25 locally important historical monuments. This 

increases the resort-tourism importance of the city.  

The demographic potential of existing settlements 

in Ordubad administrative region is very low. In the 

middle of the 20th century, the stoppage of the activity 

of the enterprise in the workers' settlements developed in 

light of the refining enterprise also hindered the continu-

ous demographic development. The population is cur-

rently only engaged in agriculture. Although the Auton-

omous Republic has a diverse base of raw materials that 

will develop the metal industry, it is currently considered 

a potential resource because it is not economically via-

ble. 

There are significant variations in the sectoral struc-

ture of the industry within the economic zone, as can be 

seen from the examination of the economic growth of 

the cities. 

In small towns of an economic region, the creation 

of light industry within industrial areas, especially tex-

tile, clothing, carpet, and shoe production, can become 

the basis for their future development. Another ad-

vantage of light industry is that it is a profitable industry. 

and achieve results faster. In the Autonomous Republic, 

the populationôs demand for these products is satisfied 

mainly by products imported from Turkey, Iran, China 

and the capital of the republic. Manufacturing enterprises 

need to produce products based on new technologies in 

accordance with market requirements. 

Under the influence of active factors, permanent 

processes are created in the urban structure, and the 

influence of the city on the regions of attraction also 

changes. The city of Babek was formed as a satellite city 

of the Nakhchivan urban agglomeration. With the crea-

tion of the settlements of Nehram and Jahri, the core of 

peculiar new satellite cities of the city is formed. In the 

future, we can expect the emergence of an agglomeration 

consisting of several equally powerful central cities. 

Babak region also ranks second in agricultural develop-

ment in the Nakhchivan Autonomous Republic. This is 

due to the created reservoirs, a network of canals, as well 

as the passage of the Nakhchivan River through the 

territory of the Babek region. Developed agriculture 

provides jobs for more than half of the employed popula-

tion. Therefore, in the center of the region it is advisable 

to revive traditional industries such as cotton growing, 

viticulture, sugar beets and viticulture. The territory of 

the Babek district is rich in building materials. Lime 

factories can be built here using waste from a marble 

factory. Only 9.7% of the employed population works in 

industry in the Babek region (2009). The population of 

the city mainly works in the fields of construction and 

the food industry, especially in small enterprises in 

neighboring villages. The demographic potential of the 

administrative centers of the Babek region is higher. 

Also, the flat terrain and favorable lands of the village of 

Nerem, and the proximity to the cities of Babek and 

Nakhchivan are very favorable for the creation of an 

agro-industrial complex, Various industries can be creat-

ed, preparation of pharmaceuticals for agriculture, enter-

prises for the production of chaff. 

The territory of Babek region is rich in construction 

materials. The population of the city works mainly in 

construction and food industries, especially in small 

enterprises in neighboring villages. Here, lime plants can 

be built on the basis of waste from the marble plant. The 

territory of the district has favorable natural conditions 

for the development of viticulture. It is appropriate to 

revive the traditional areas of the city, such as cotton 

growing, grape growing, sugar beet and wine growing. 

The Sharur region is the main agricultural base of the 

autonomous republic, so half of the employed population 

works in this area. Only 11.2% of Sharur's employed 

population works in industry (2009). In 1955, a maxi-

mum of 7.9 thousand tons of cotton fiber was produced 

at Sharur Cotton Cleaning Plant (Huseynov, 1984:49). 

Later, the plant could not be supplied with raw materials 

due to the problem caused by the Armenians in the water 

supply. The restoration of the plant can also enrich the 

fodder base of livestock. "Sharur Industrial District" can 

stimulate the efficient placement of productive forces 

through the formation of complex farming. Creation of 

industrial districts in other cities will create conditions 

for efficient use of labor resources and efficient organi-

zation of productive forces. The city of Shahbuz is also a 

reference center for settlement in the mountainous area 

in the Autonomous Republic. 18.2% of the population of 

the administrative district lives in this city (Allahver-

diyev, 2021:80). The winter tourism potential of 

Shahbuz administrative region is wide. The city of 

Shahbuz is also a support center for settlement in the 

mountainous areas of the Autonomous Republic. The 

development of enormous summer pastures, hayfields, a 

cannery in the middle of the gardens, and businesses 

producing meat and dairy products are all part of the 

plans to build the agro-industrial complex in the area. 

The "2018-2022 State Program for the Development of 

Tourism in the Autonomous Republic of Nakhchivan" 

allows for the development of a number of light industry 

sectors in 2018 that support the growth of Agbulag vil-

lage and mountain-ski tourism. The city has natural 

potential and labor resources for the establishment of a 

canning plant and meat and dairy products production 

enterprises. Although the mineral water resources of the 

Badamly village determine its function, it is necessary to 
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evaluate other potential resources with the intention to 

depart from the monofunctionality of this village. When 

combined with the city's advantageous features and min-

eral water, leisure activities have the potential to foster 

the growth of the travel industry as a recreation resource. 

The autonomous republic is now regarded as a prospec-

tive resource since it is not economically feasible, de-

spite having a varied resource base that will aid in the 

growth of the metallurgical sector. 

The villages of Paragachay and Agdara, the only 

urban villages of the Autonomous Republic, located 

above 2000 meters, most of the youth left this small 

working village after the closure of the mining and pro-

cessing plant. Here, although ore reserves in the upper 

layers have decreased, there are still many reserves in the 

lower layers. This increases the future prospects of the 

industry. The rest of the elderly population is employed 

in agriculture. Examining the current prospects is vital 

because of Paragachay's strategic significance as well as 

its role as a reference point for neighboring settlements. 

It should be mentioned that the village's stunning sur-

roundings might make it into a resort and medical facili-

ty. As stated in the "State Program for Increasing Em-

ployment in the Nakhchivan Autonomous Republic for 

2014-2015ò, 713 new jobs were opened, as to  ñState 

Program for Increasing Employment in the Nakhchivan 

Autonomous Republic for 2016-2020ò 

(http://www.stat.gov.az). On June 5, 2023, the President 

of the Republic of Azerbaijan signed a Decree approving 

the ñState Program for Socio-Economic Development of 

the Nakhchivan Autonomous Republic for 2023-2027ò 

(State program, 2023), aimed at opening jobs. , devel-

opment of entrepreneurship, increasing the guaranteed 

level of communal and social infrastructure. Concurrent-

ly, consideration was given to increasing our energy 

security through alternative sources and improving the 

business environment. By opening new jobs, it creates 

conditions for increasing employment in other regions 

and creates the basis for the effective deployment of 

productive forces. Even so, almost 50% of the new posi-

tions were opened in the city of Nakhchivan in 2009-

2012. in 2013-2016, the share of the city of Nakhchivan 

decreased by more than half; in Sharur, Julfa, and Or-

dubad the figure was high. In 2017-2018, the share of 

Nakhchivan city was 31.8%. The share of Sharur was 

18.3%, Babek 16.5%, Julfa region 11.8%. Over the last 

period covering 2019-2022, regarding the percentage of 

recently created jobs, Nakhchivan city 56.3%, Sharur 

12.8% , Babek 9.8%. %, Ordubad 6.7%, and the share of 

other regions was less than 5% (http://www.stat.gov.az). 

In such urban settlements as Shahbuz, Badamli, Para-

gachay, Agdara, which serve as the primary supporting 

frame of urban settlement in the mountainous region of 

the Autonomous Republic, and in the settlement of Hy-

derabad, located in a strategically important area, the 

prospect of sustainable demographic development may 

be the creation of new jobs for the placement of produc-

tive forces and restoration of outdated enterprises based 

on modern technologies. It is equally important to re-

member that there are steps being done to raise the em-

ployment rate, meet the demand for labor, and also that 

the new jobs that will be created cover promising sectors 

of the economy. In the economic region of Nakhchivan, 

poor exploitation of existing natural resources reduces 

the share of the mining industry (0.1%).  

Table 2 

The structure of industrial products production in Nakhchivan MR, (%) 
 

Areas of activity 2010 2015 2019 2021 

Total 100 100 100 100 

Mining industry  0,1 0,1 0,1 0,1 

Processing industry 87,3 95,5 94,2 92,5 

Production of food products including drinks and tobacco  53,9 58,4 56,7 56,1 

Textile and sewing industry 4,4 4,5 4,8 4,6 

Manufacture of leather, leather goods and footwear 0,1 0,1 0,1 0,1 

Processing of firewood and preparation of wood products 5,0 4,7 4,5 4,4 

Pulp-paper production and publishing 0,6 1,1 1,0 1,0 

Chemical industry and production of pharmaceutical products 1,0 0,1 0,1 0,1 

Rubber and plastic mass products 6,8 8,5 8,0 7,8 

Manufacturing of additional non-metallic mineral materials 7,9 10,5 10,6 10,7 

Production of finished metal goods and the metallurgical industry - 4,2 4,2 4,5 

Manufacturing of automobiles, semi-trucks, and trucks 3,2 4,0 - 0,0 

Other areas of processing industry 4,1 4,6 4,3 3,5 

Gas, steam, power, and conditioned air providers 11,5 4,2 5,4 7,1 

Water supply, wastewater and waste treatment 1,1 0,5 0,4 0,5 
Source: (http://www.stat.gov.az) 

 

The food industry accounts for 56.1% of the manu-

facturing industry, light industry - 4.7% (2020)  

(Table 2). Although the share of manufacturing produc-

tion is high, after 2015 there have been trends in the 

share of total industrial production. The cities of the  

Nakhchivan economic region get their economic founda-

tion from the agricultural goods produced in the nearby 

villages. A huge region of gray soils, a low groundwater 

table, and a scarcity of water all have an adverse effect 

on yield. agriculture goods.  As part of the State Pro-

gram, reclamation measures were carried out to increase 

soil fertility. The establishment of a closed irrigation 

network in the Kengarli and Shahbuz districts is part of 

the State Program "Socio-economic Development of 

http://www.stat.gov.az/
http://www.stat.gov.az/
http://www.stat.gov.az/
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Regions," which runs from 2019 to 2023. This will foster 

the effective use of water resources. (Statistical Bulletin, 

2020:689). Hectares of fields need such measures. In 

wine regions such as Sadarak, Sharur and Babek, in-

creasing plantings of low-water grapes and building new 

wineries can revitalize the economic base of cities. 

Land acquisition is also important for Paragachay 

and Aghdara settlements of the Autonomous Republic, 

which are located at a height of 2000 meters. Because 

these are the only urban settlements of the Autonomous 

Republic located above 2000 meters. Since the estab-

lishment of the Paragachay labor settlement in 1954 was 

related to ore refining, the restoration of the enterprise 

can increase the number of labor resources. 

- The development of productive forces in strategi-

cally important areas is the main condition for the regu-

lation of the modern settlement system. The correct 

territorial organization of productive forces will create 

conditions for the comprehensive development of the 

economic region through the efficient use of local natu-

ral resources and labor resources. Regional disproportion 

arises in the settlement system within the Autonomous 

Republic. The economic approach to these problems is 

carried out in two ways. Thus, the process of building 

enterprises is stopped in places where decentralization is 

needed, or the number of production enterprises and 

labor resources is increased in poorly developed and 

appropriated areas (Mahmudov vb, 2011:183). 

- Creation of new workplaces for the placement of 

productive forces in urban settlements such as Shahbuz, 

Badamli, Paragachay, Aghdara, which play the role of 

the main supporting framework of urban settlement in 

the mountainous area of the Autonomous Republic, and 

in the strategically important area of Hyderabad settle-

ment, and the restoration of outdated enterprises based 

on modern technologies for sustainable demographic 

development may be perspective.  

Poor utilization of available natural resources in 

Nakhchivan economic region lowers the share of extrac-

tive industry. 

Food industry accounts for 56.1% of processing in-

dustry, and light industry accounts for 4.7% (table 2). 

Although the share of production of processing industry 

products is high, after 2015, trends of decrease in the 

share of total industrial product production were ob-

served (table 2). More than half of the processing indus-

try is accounted for by the food industry. Therefore, 

there is a need for restructuring of light industrial enter-

prises. 

The city is a special and most destructive case of 

anthropogenic impact on nature, a political and legal 

institution. As cities expand or increase in number, their 

impact on the environment increases and natural re-

sources are unsustainably used, therefore, to create an 

ecological urban environment, certain ecological foot-

prints needs to be considered. In order to do this, an 

ecological infrastructure must be established, create an 

environmentally sound relationship between the country-

side and the city, take into account the current state of 

nature when determining the urban area, preserve biodi-

versity and create a sustainable urban landscape. be 

created and expands its territory beyond its borders. As a 

result, land suitable for agriculture is occupied, biodiver-

sity is threatened and the ecosystem is altered. In order 

to achieve this, steps to control the city's spatial growth 

must be taken. Finding land use regulatory tools is there-

fore the aim in order to decide on an effective urban 

growth plan and safeguard public space. Urban settle-

ments must be expanded based on a long-term strategy 

to accommodate the economic region's population in-

crease. Utilizing global best practices is essential to 

enhancing the urbanization process. In this regard, an 

effective model of state regulation and management of 

integrated development should be developed (Mamma-

dov vb, 2006:317). In addition to the resettlement con-

cept, an urbanization development concept should be 

developed, as well as a ñRoad Mapò to ensure regulation 

of urbanization and action directions should be deter-

mined. In the neighboring state of Turkey, the policy of 

industrialization is to create ñOrganized Industrial 

Zonesò. The role of industrialization in the revitalization 

of cities is undeniable. In the Republic of Turkey, "OIZ" 

(Organized Industrial Zones) are created to revitalize 

underdeveloped cities and ensure balanced development 

of the region. In this regard, it is necessary to clarify the 

prospects for creating organized industrial zones within 

the economic region. 

 - There are significant variations in the sectoral or-

ganization of industry within the economic zone, as can 

be shown from the examination of the economic growth 

of cities. This is the primary obstacle impeding the ap-

propriate administration of SMS; hence, an industrializa-

tion program must be pursued, with long-term goals and 

phases planned. 

- The demographic capabilities of cities and the 

demand for labor must be determined. 

- The system of administrative regulation of the mi-

gration process should be improved taking into account 

the growth poles.  

- Expanding the network of satellite cities, reducing 

the area of industrial and other zones in the center of 

large cities, expanding the area of social and business 

zones.  

- Programs should be prepared showing the gradual 

growth of cities as the population grows. 

-Increasing the number of technology parks and re-

search institutes on the basis of higher educational insti-

tutions.  

- It is more expedient to qualitatively update the 

economic functions of small towns. This requires a com-

prehensive study of the patterns of urban development. 

Conclusion. Ķn conclusion, a multimodal strategy 

that incorporates industrialization policies, sustainable 

development plans, and ecological concerns is needed to 

solve the issues raised by urbanization. Mitigating the 

environmental impact of cities requires building an eco-

logical infrastructure and promoting a harmonious inter-

action between urban regions and the surrounding coun-

tryside. A vital part of this effort is preserving biodiver-

sity and developing sustainable urban environments. 

Putting policies in place to limit the geographic growth 

of cities contributes to the preservation of agricultural 

land, biodiversity, and ecological integrity. This calls for 

the creation of efficient urban expansion plans and the 

deployment of land use regulation instruments. Urban 

settlements have to grow in accordance with a long-term 
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plan that takes regional economic dynamics and popula-

tion expansion into account. Regulatory frameworks and 

integrated development models can be developed with 

input from worldwide best practices. Industrialization is 

essential for promoting balanced regional development 

and rejuvenating disadvantaged cities, especially when it 

is implemented through the establishment of Organized 

Industrial Zones (OIZs). To make sure that industrializa-

tion plans are successful, sectoral organization, demo-

graphic capacity, and labor demand must be carefully 

considered. To manage population fluctuations and op-

timize resource allocation, migratory patterns, especially 

around growth poles, need to be more administratively 

regulated. This entails developing social and commercial 

infrastructure, reorganizing industrial zones, and grow-

ing satellite cities. The expansion of research facilities, 

technological parks, and universities promotes innova-

tion and the development of human capital, which pro-

pels economic growth and diversity. By conducting 

thorough urban studies and making deliberate interven-

tions, it is possible to update small towns' economic roles 

in a qualitative manner, promote more balanced regional 

growth, and lessen the burden on larger metropolitan 

centers. 

By pursuing these strategies in a coordinated man-

ner, policymakers can work towards creating sustainable, 

resilient, and inclusive urban environments that enhance 

the quality of life for residents while minimizing nega-

tive impacts on nature and society. 
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ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʙʣʦʢʘʜʠ ʅʘʭʽʯʝʚʘʥʩʴʢʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʘʡʦʥʫ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦ-

ʟʚʠʪʦʢ ʤʽʩʪ, ʘ ʪʘʢʦʞ ʥʘ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʨʦʟʚʠʪʦʢ. ʂʨʽʤ ʩʣʘʙʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʚ ʅʘʭʽʯʝʚʘʥʩʴʢʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʘʡʦʥʽ ʚ ʝʢʦ-

ʥʦʤʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʜʦʩʣʽʜʞʝʥʘ ʧʨʦʙʣʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʚʠʢʣʠʢʘʥʘ ʩʫʚʦʨʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʽ ʨʝʣʴʻʬ-

ʥʠʤʠ ʫʤʦʚʘʤʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʦ ʩʢʣʘʜ ʥʘʩʝʣʝʥʥʷ, ʟʘʡʥʷʪʦʛʦ ʚ ʝʢʦʥʦʤʽʮʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʘʡʦʥʫ, ʚʠʟʥʘʯʝʥʦ ʩʫʯʘʩʥʠʡ 

ʩʪʘʥ ʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʤʽʩʴʢʝ ʨʦʟʩʝʣʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʙʣʝʤʫ ʜʝʬʽʮʠʪʫ ʤʽʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡ-

ʦʥʽʚ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʩʠʩʪʝʤʠ ʨʦʟʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʭʦʜʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʩʝʣʝʥʥʷ. 
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ʄʫʣʴʪʠʤʦʜʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʧʦʣʽʪʠʢʫ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ, ʧʣʘʥʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʨʦʜʞʫʻ ʫʨʙʘʥʽʟʘʮʽʷ. ʇʦʤôʷʢʰʝʥʥʷ ʚʧʣʠʚʫ ʤʽʩʪ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʤʘʛʘʻ 

ʧʦʙʫʜʦʚʠ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʩʧʨʠʷʥʥʷ ʛʘʨʤʦʥʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʽʩʴʢʠʤʠ ʨʝʛʽʦʥʘʤʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʶ ʩʽʣʴʩʴ-

ʢʦʶ ʤʽʩʮʝʚʽʩʪʶ. ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʮʠʭ ʟʫʩʠʣʴ ʻ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʪʘʣʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢʠ ʦʙʤʝʞʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ. ʎʝ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʣʘʥʽʚ ʨʦʟʰʠʨʝʥʥʷ ʤʽʩʪ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʩʝʣʝʥʥʷ, ʫʨʙʘʥʽʟʘʮʽʷ, ʬʝʨʤʝʨʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ, ʝʢʦʥʦʤʽʯʥʠʡ ʨʘʡʦʥ. 
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MUSEUMS OF ARAGATSOTN REGION AS A TOURIST RESOURCE 
 

In the article, we present the museum resources of Aragatsotn region, wanting to raise whether the museum resources of the 

region are within the scope of tourists' interests. Museum tourism can be defined as tourists visiting museums in order to get 

acquainted with certain historical and cultural values and heritage. Museums today are the mainstay of the tourism industry are a 

part.We have conducted a number of surveys among tourists to record accurate data and raise the issues that concern tourists. 

Aragatsotn region is distinguished by its natural and man-made recreational resources, among which museums stand out. The 

public is not aware of many of the museums, so the purpose of this research is to make a cadastral evaluation of the museums and to 

recommend tourist development routes. Thus, it can be concluded that modern architectural and constructional solutions for 

museums attract tourists from all over the world, unusual architectural forms arouse the interest of consumers and motivate them to 

actually visit the museum. 

In the field of cultural tourism, museum tourism is a special activity of museums known for the production and sale of various 

tourist products such as creation of exhibitions, organization of internal and external excursions and presence of museum shops. This 

direction in tourism appeared relatively recently, in the 1970s in the West and in the mid-1990s in Russia. There are many scientific 

works on museum resources, different authors have referred to museums in different ways, but the goal of all of them is to present 

the museum as a cultural asset. 

A new approach to understanding the nature and public purpose of the museum is being developed. The focal point is the 

person involved in the museum framework rather than the museum itself as an object with its properties and functions. The authors 

listed above  have referred to museums as a tourist resource, presenting an international experience. In the past when visiting a 

museum there was a norm to be silent in the museum, listen to the tour guide, and only possibly ask a questions in the end after 

getting permission. All these used to repel the visitors, because they seemed to have appeared in a mold and the rights of the visitor 

were limited. And now a new culture is emerging, in which it is encouraged to touch museum exhibits, to have an interactive 

experience, form a clearer picture and develop the imagination. 

The results may be useful for governmental and local authorities, as well as the private sector, for improving their tourism 

development policies. 

Keywords: Aragatsotn region, tourist resource, cadastral assessmentmuseum, house-museum, cultural value, historical-

architectural monument. 

 
In cites: Margaryan, V.G., Harutyunyan, E.H., Kandyba, Yu. (2024). Museums of Aragatsotn region as a tourist resource.  

Human Geography Journal, 37, 42-49. https://doi.org/10.26565/2076-1333-2024-37-04 

 

Introduction . Today, large-scale art projects can 

revive the lost interest in destinations that are in decline, 

or can be the tool that can upscale the economy in cities 

that are experiencing an economic crisis. 

Lack of spiritual culture is obvious in modern 

conditions of social development. Tourism, including 

cultural tourism, is meant to fill that gap, and museums 

are essential here. One of the ways of spiritual 

development of the society is cultural tourism. Cultural 

tourism is a form of tourism that aims to explore the 

culture and cultural environment of the place of visit, 

including the landscape, get acquainted with the 

traditions of the inhabitants and their lifestyle and art, 

creating various forms of entertainment for the local 

people. 

Aragatsotn region is distinguished by its natural and 

man-made recreational resources, among which 

museums stand out. The public is not aware of many of 

the museums, so the purpose of this research is to make a 

cadastral evaluation of the museums and to recommend 

tourist development routes. 

The purpose of the article is to research the museum 

resources of Aragatsotn region and clarify the attitude of  
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tourists visiting the marz regarding the museum 

resources of the region. The topic chosen by us is not 

accidental, because the museum resources of the region 

are little researched, and therefore the range of interests 

of tourists is not clarified. 

The purpose of the article is to research the museum 

resources of Aragatsotn region and clarify the attitude of 

tourists visiting the marz regarding the museum 

resources of the region. The topic chosen by us is not 

accidental, because the museum resources of the region 

are little researched, and therefore the range of interests 

of tourists is not clarified. 

Among young people, the interest in museums tours 

has also started to increase. Visits to specific museums, 

organizing class-events in museums are also encouraged 

in schools. However, there is still very little scientific 

literature on museum tourism in Armenia. The purpose 

of our work is to highlight the museum resources of 

Aragatsotn region, reflect on the current state of 

resources, the flow of the tourists, make a cadastral 

assessment and suggest possible directions for develop-

ment in order to develop the museum culture in the 

regions in addition to the capital Yerevan. The cadastral 

assessment implies a comprehensive assessment of the 

qualitative and quantitative characteristics of museums. 

Our work consists of several parts of the assessment 

of the museum resources of Aragatsotn region, we have 

reflected on the current state of the resources, the 

movement of the number of tourists, the range of 

interests of tourists, we have made a cadastral 

assessment and suggested possible directions for 

development. 

Currently, tourists are very careful when choosing 

routes, because there are many requirements, any tourist 

carefully studies the route, adjusts himself, of course, 

observing the safety rules. We will present our 

requirements and concerns, as we ourselves are potential 

tourists: safe area, convenient geographic location, 

attractive area 

The above can be changed depending on the wishes 

of the tourists, but we believe that these are basic and 

important, although there may be a clash of opinions. 

Materials and methods of research. In the article, 

we wanted to highlight the tourist opportunities of the 

museum resources of the Aragatsotn region of the 

Republic of Armenia, wanting to find out whether the 

museums of the region are objects of interest for tourists 

or not. We have identified the tourist potential and 

importance of museums as a historical and cultural 

value. In the course of the research, the relevant literary 

sources were analyzed and used [7-10, 12, 15]. 

Cultural tourism is a form of tourism that aims to 

explore the culture and cultural environment of the place 

of visit, including its landscape, get acquainted with the 

traditions of the inhabitants and their lifestyle and art, 

creating various forms of entertainment for the local 

people. Cultural tourism can include visits to cultural 

centers - museums, cultural heritage sites, contacts with 

local residents, as well as the organization of cultural 

events. The term "cultural tourism" emerged relatively 

recently, in the 80s of the XX century [8]. Museum tour-

ism, as a new branch of cultural tourism appeared quite 

recently as an independent direction. 

In the field of cultural tourism, museum tourism is a 

special activity of museums known for the production 

and sale of various tourist products such as creation of 

exhibitions, organization of internal and external 

excursions and presence of museum shops. This 

direction in tourism appeared relatively recently, in the 

1970s in the West and in the mid-1990s in Russia [13]. 

There are many scientific works on museum resources 

[3-6, 11, 14], different authors have referred to museums 

in different ways, but the goal of all of them is to present 

the museum as a cultural asset. 

A new approach to understanding the nature and 

public purpose of the museum is being developed. The 

focal point is the person involved in the museum 

framework rather than the museum itself as an object 

with its properties and functions [13]. The authors listed 

above [8, 13] have referred to museums as a tourist 

resource, presenting an international experience. 

The wishes and demands of tourists can be 

controversial if the tourist has not researched the route in 

advance. When talking about specific museums, we can 

say that we recorded several facts of interest to tourists, 

which we will present in fig. 1. 

 

 
 

Fig. 1. Interesting questions of tourists about museums 

 

Rich showroom Knowledgeable tour guide
Building conditions Geographical location
Other
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The main methods used in the article are: micro and 

macro analyses, statistical methods, correlation analysis, 

SWOT analysis.We conducted the surveys with 105 

tourists who were participants of inbound and outbound 

tourism, about 85 percent had higher education and were 

sufficiently aware of the field, they researched the area 

before choosing a route. The respondents were of 

different ages in order to get a better understanding of 

the survey. 

Based on the characteristics of the research, the goal 

and the problems before us, we used both general and 

special research methods, such as comparative, 

analytical, historical and survey. 

Through the SWOT analysis, we form a brief and 

comprehensive understanding of the special features of 

the object under study. 

During the study and analysis of the museum 

resources of the Aragatsotn region, we also used GIS 

technologies and remote sensing data (RSD). Some 

modern methods involve the combination of expert 

methods of research and GIS technologies, which allows 

not only to process a large volume of spatial data and use 

these images as cartographic material, but also to verify 

them through direct natural surveys in the field. In addi-

tion, this allows not only to process a large amount of 

spatial data and visualize this data as cartographic 

material, but also to verify it with field survey data. 

Research results. Aragatsotn region is 

distinguished by its historical and architectural 

monuments. Museums have their own role and 

importance here. When tourists visit the region, they get 

to know not only the churches, ancient castles, but also 

the house-museums of prominent Armenians and the 

latest interactive museums. Here, the tourists will find 

answers to a number of questions that concern them,. In 

addition to traditional museums, they will also find a 

new one with an interesting presentation. 

There used to operate 14 museums in the region, 

but now there are 13 operating (fig. 2). Museums are 

located in the cities of Ashtarak, Aparan, Talin, as well 

as in neighboring communities. Museums reflect the 

culture and history of the region. 

 

 
 

Fig. 2. Map of museums and natural monuments of Aragatsotn region 

 

Viktor Hambardzumyan's House-Museum - The 

private house of the National Hero of the Republic of 

Armenia Victor Hambardzumyan (1908-1996) was built 

in 1950. It is the first building put into operation in the 

territory of the Byurakan observatory. The famous 

scientist lived and conducted his creative activities with 

his family in that house since then until his death. It 

opened as a house-museum in 1998 on the occasion of 

the famous scientist's 90th birthday. The house-museum 

encompasses Victor Hambardzumyan's biography, his 

family history, his professional path as an astrophysicist 

and rich documentary materials about his exceptional 

significance in the development of science in Armenia, 

many diplomas, scientific works, manuscripts, honors 

and awards. The first floor of the museum houses the 

scientist's office and his personal library comprised of 

more than 3,000 books. Here you can get acquainted 

with the scientist's many diplomas, honors, personal 
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photos and gifts given by prominent people. On the 

second floor, there are the family's bedrooms, plaster 

casts of Viktor Hambardzumyan's face and hands, and 

personal items. Thematic events, conferences and 

Hambardzumian readings are organized in the museum. 

The house-museum is a unique educational and 

inspirational environment, receiving thousands of 

visitors every year, mostly schoolchildren, for whom the 

entrance to the museum is free of charge [10]. 

Perch Proshyan's House-Museum - The museum 

was founded on May 16, 1948 in the city of Ashtarak 

where the famous writer was born. At first, the museum 

presented the bakery and two small rooms of the 

Proshians' house. Later, in 1965, another room was add-

ed. The two-story building of the museum was built in 

1990. There is also a pantry and a bakery in the building, 

which exhibit the 18th-19th c. copper, clay, wooden 

household items and tableware. Other halls display 

materials, pictures and personal belongings related to 

Proshyan's life and literary and social activities. Three 

exhibition halls were built next to the memorial house, 

one of which is furnished with the writer's personal 

belongings, and the other two exhibits items related to 

his life and activities, which were mainly acquired due to 

the donation of Proshyan's descendants. 

The house-museum has more than 2,000 

commemorative and auxiliary items, which represent 

Proshyan's literary, pedagogical and social activities. The 

house-museum was renovated in 2008 and the exhibition 

was renewed as well. The museum is considered one of 

the active cultural hubs of Ashtarak [16]. 

Grigor Ghapantsyan Museum - The museum was 

founded in 1987, in Ashtarak, on the occasion of the 

100th anniversary of the birth of the famous linguist and 

historian Grigor Ghapantsyan (1887-1957). For ten 

years, the armenologist worked in a separate building 

next his the father's house, then he moved to Ashtarak 

school No. 4 named after Grigor Ghapantsyan, where his 

works occupy a separate department. 

About 300 manuscripts, photographs, books, works 

of fine art, and personal belongings representing 

Ghapantsyan's life and fruitful scientific activity are 

exhibited in the museum. Currently, the museum arti-

facts have been temporarily moved to the Museum of 

Literature and Art named after Yeghishe Charents. 

House-Museum of Gevorg Chaush -  Gevorg 

Chaush was a figure of the Armenian National 

Liberation Movement. The House-Museum of Gevorg 

Chaush is located in the village of Ashnak. The museum 

was built in the 1980s with the initiative of Chaush's 

cousin, Gevorg Melkonyan, and was designed by 

architect Rafael Israelyan. The museum presents the life 

and activities of Gevorg Chaush. In addition, exhibits 

describing the personal belongings of the famous general 

and the historical events of the beginning of the 20th 

century of Armenia are presented [6]. 

"Agarak" reserve-museum - It is located on a rocky 

promontory made of volcanic tuff outcrops on the right 

bank of the Amberd River in the administrative areas of 

Agarak and Voskehat villages, on both sides of the 

Yerevan-Ashtarak-Gyumri highway. One of the main 

features of the monument is that the entire area of the 

settlement and its surroundings are completely covered 

with huge complexes of rock-hewn and stone-hewn 

structures, most of which are associated with the Early 

Bronze Age settlement of Agarak. There are rock-hewn 

niches, stairs leading to these niches and other structures 

of significance. 

House-museum of Mushegh Galshoyan - The 

house-museum of the Armenian novelist is located in the 

village of Katnaghbyur which is the birthplace of the 

writer. The museum opened in 2004. The museum 

presents the writer's personal belongings and details of 

his creative life [1]. 

Gourmet Durme chocolate tourist showroom - The 

Armenian chocolate brand "Gourme-Durme" founded in 

2007 opened a showroom-museum in Ashtarak in 

October 2018. It is the first in Armenia where visitors  

get to "deal" with both the taste and history of chocolate. 

"In the "Gourme-Durme" showroom, a visitor can press 

a button on the wall, and an employee will bring fresh 

chocolate to taste." Here you can also listen to the 

history of chocolate and the stages of its creation in 

Armenian, Russian and English languages. It is also 

planned to provide French and Italian translation. 

House-Museum named after Tatul Krpeyan - The 

House-Museum is located in Tatul settlement of Talin 

community. Opened in 2017, visitors can see Tatul's bed, 

favorite chair, room rugs and wardrobe. In separate 

showcases there are the needle and magnet, folder, 

notebooks that are always in the hero's pocket. The 

Armenian-Turkish dictionary is striking. Tatul Krpeyan 

mastered the language of the enemy on the battlefield. 

Both family and individual photos are posted on the 

walls, the most influential of which being the first and 

only photo of father and his daughter (Tatul and Aspram 

Krpeyan) [2]. 

N. Bazmaberd Armenian Studies Museum-Audience 

- The Armenian Studies Museum-Auditorium was 

opened on November 5, 2021 in E.  Asatryan secondary 

school. The personal belongings of a renowned scientist 

and soldier Yesai Asatryan, diaries of  his scientific 

works, notebooks, items found from archeological 

excavations and a photo camera are placed in showcases. 

In one part of the auditorium, Armenian ethnography is 

exhibited with items used in everyday life, such as 

carpets, rugs, cradle pottery, weapons and so on. Two 

books authored by the archaeologist-scientist are 

presented at the exhibition, which are "Fort of Zakari" 

and "Monuments of Tallinn Region". The museum is the 

first precedent, which will operate in a school, which can 

be a great stimulus for tourism. Loving the homeland is 

through recognition. 

Museum named after Aram Grigoryan - He was 

born in 1971 on February 23 in the village of Verin 

Bazmaberd in Talin. Aram served in the Soviet army in 

1989-1991. In 1996, Aram was a contract soldier and an 

honorable warrior. He sang in the trenches, sang in the 

positions, sang at home. His songs were brave with 

weapons and like weapons. Aram's singing ceased on 

August 4, 2014 in Karvachar. 

Kamancha Museum and Gastrobac - Located in 

Ashtarak city, this museum was founded in 2020. Here, 

guests have the opportunity to see a collection of 

kamanchas (traditional Armenian instrument) in the 

museum inside the courtyard, participate in kamancha 
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making and teaching master classes, enjoy Armenian 

music and delicious food. Gastro yards are infrastruc-

tures designed with a unique concept. They enable 

regional communities to host tourists and guests, 

offering them traditional national dishes, drinks and 

cultural experiences. 

S. Mesrop Mashtots school museum - The building 

next to the St.  Mashtots Church used to be a school, 

which was built in 1912-1913 and served as a school 

until the 1970s. It was renovated in 1996 and served as a 

schoolhouse. There are halls in the school, which are 

intended for displaying museum specimens and exhibi-

tions. The exhibitions are changing. At the moment, an 

exhibition-sale of handicrafts of students studying in 

Armenian homes operating under the auspices of the 

Church of the Mother See of St. Etchmiadzin is being 

displayed, which has a charitable purpose [12]. 

Voskevaz wine factory - Voskevaz wine factory is 

located in the village of Voskevaz in the Aragatsotn 

region. The vicinity of Aragats, the highest mountain in 

Armenia, endowed with amazing beauty, carries within 

it the layers of the previous periods of the development 

of Armenian civilization. Just a few kilometers away 

from the factory, on the edge of the Kasagh gorge, are 

the ruins of the "Badali Jam" church built in the 5th-7th 

centuries. Remains of a wine vessel were found buried in 

the ground nearby. The factory was founded back in 

1932. The winery offers to opportunity to get acquainted 

with the winemaking processes. There are also tempo-

rary exhibition halls in the area, which are updated regu-

larly with the goal of combining craft and art. 

Aparan History Museum ï The museum is located 

in the city of Aparan in Aragatsotn region. The exhibits 

of the museum have been collected since the 1970s by 

Alexanyan Rafik. The museum mainly consists of 3 

exhibition halls: geological exhibits, first Artsakh war, 

the first republic of Armenia and the heroic battle of 

Bash-Aparan. 

 

 Table 1 

Flow of tourists in May-June 
 

Name 
Number 

of tourists 
Age of tourists Nationality of tourists 

Ticket price 

/AMD/  

Victor Hambardzumyan's 

House-Museum 
11 389 Schoolchildren 70% 

Armenians 80 % 

 Foreign nationals 20 % 
500-1500 

Perch Proshyan  

House-Museum 
1400 

Schoolchildren - 80 % 

Middle-aged  

and elderly 20 % 

Armenians 85 % 

Foreign nationals 15 % 
500-1000 

House-museum of  

Gevorg Chaush 
40 

Middle-aged  

and elderly 100 % 
Armenians 100 % Free 

"Agarak" reserve-museum - - - - 

House-museum of Mushegh 

Galshoyan 
300-350 

Schoolchildren 90 % 

Middle-aged  

and elderly 10 % 

Armenians 95 % 

Foreign nationals 5 % 
Free 

Gourmet Durme chocolate 

tourist exhibition hall 
1400 

Schoolchildren 85 % 

Middle-aged  

and elderly 15 % 

Armenians 90 % 

Foreign nationals 10 % 
400-600 

House-Museum of Tatul 

Krpeyan 
50 Schoolchildren 100 % Armenians 100 % Free 

Nerqin Bazmaberd  

Armenological  

museum-auditory 

100 
Schoolchildren  

and students 100 % 
Armenians100 % Free 

Museum named after Aram 

Grigoryan 
30 Schoolchildren 100% Armenians 100 % Free 

Kamancha Museum  

and Gastrobac 
50 

Middle-aged  

and elderly 100% 

Armenians 60 % 

Foreign nationals 40 % 

 

5000 

S. Mesrop Mashtots School 

Museum 
700-800 

Schoolchildren 70%, 

Middle-aged  

and elderly 30% 

Armenians 90 % 

Foreign nationals 10 % 
100 

VoskevazWinery 7550 
Middle-aged  

and elderly 100 % 

Armenians 30 % 

Foreign nationals 70 % 
3500-7000 

Aparan History Museum 150-200 Schoolchildren 100 % Armenians 100 % Free 

 

 

Overall, we have conducted a thorough study of the 

museum resources of the Aragatsotn region of the Re-

public of Armenia and after the inventory stage, we have 

made a cadastral assessment of the resources. Our analy-

sis show that all the museums of Aragatsotn region are 

distinguished by their cultural appeal and interest, be-

cause the region is one of the most unique areas of the 

republic where exhibits of great touristic value are 

found. Museums not only represent cultural value, but 

also provide additional recreational value, increasing the 

recreational value of the region. 

Comparing the museums listed above, the indicators 
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already show that the most visited museum in the 

months of May-June is the house-museum of Viktor 

Hambardzumyan in the region. No wonder why those 

months were chosen, because the largest flow of tourists 

is observed in Armenia in that period of the year. Such a 

flow of visitors to the museum is not surprising, because 

the Byurakan observatory also operates next to the mu-

seum, and Amberd Castle is located in the adjacent area. 

In addition, the variety of landscape zones before reach-

ing the museum and the castle is breathtaking. All this 

contributes to the large flow of tourists. In this region 

tourists of every age and gender will find their favorite 

tourist destination. 

The indicators of other museums speak about sever-

al factors. First of all, many of the museums are not even 

known on the scale of the region, and are not included in 

the itineraries of tourist companies either. We should 

also note that the building maintenance of many muse-

ums is in a bad condition, which is another circumstance 

that reduces the frequency of visits. In addition, it is 

difficult to find contact information about them on the 

Internet, and it can only be found through word of mouth 

or recommendations by friends. 

Thus, by carrying out a cadastral evaluation of the 

recreational resources of the museums of Aragatsotn 

region, it can be concluded that it is possible to use the 

museum resources in the region for recreational purpos-

es, because they have great recreational potential and 

cultural value. Currently, the region is distinguished by a 

large flow of tourists because of the historical-

architectural monuments and museums. 

There are recreational areas, churches, monuments 

next to the museums, which make the area even more 

attractive and unique. 

And finally, let's present the results of another 

survey, from which it becomes clear whether the 

museum resources of Aragatsotn region are bought 

within the scope of tourists' interest. We conducted a 

survey on the level of interest in the museums of Ara-

gatsotn region among tourists who visit the Republic of 

Armenia. First, we present about the museums, then we 

conduct a survey, because many people may not be fa-

miliar with the museum resources of the region. We 

conducted surveys among approximately 200 tourists 

over the course of 2 days, among middle-aged and elder-

ly people who work in various fields of service and in-

dustry (fig. 2).  

 

 
 

Fig. 2. The degree of interest of the museums of Aragatsotn region 

 

We have also performed a SWOT analysis of the mu-

seum resources of the region, presenting the strengths, 

weaknesses, opportunities and risks (tabl. 2). 

Thus, it can be concluded that modern architectural 

and constructional solutions for museums attract tourists 

from all over the world, unusual architectural forms 

arouse the interest of consumers and motivate them to 

actually visit the museum. 

In the past when visiting a museum there was a 

norm to be silent in the museum, listen to the tour guide, 

and only possibly ask a questions in the end after getting 

permission. All these used to repel the visitors, because 

they seemed to have appeared in a mold and the rights of 

the visitor were limited. And now a new culture is 

emerging, in which it is encouraged to touch museum 

exhibits, to have an interactive experience, form a clearer 

picture and develop the imagination. 
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Table 2  

SWOT analysis of museum resources of Aragatsotn region 

 

Conclusion  
ï The resources of the regional museums are suffi-

cient and have a high value category to organize recrea-

tional experiences and restore their popularity. That is 

why we suggest planning and management of museum 

resources of the region more systematically and purpose-

fully.  

 ï The population of the region, the relevant author-

ities of the regional administration, the RA Government, 

the RA Ministry of Education and Culture, the RA Tour-

ism Committee, etc., are considered to be the subjects 

implementing the planning of museum resources. 

ï In case of proper planning of the recreation econ-

omy in the region, it will be possible to develop both 

local and international tourism, and many types and 

forms of recreation in general. 

ï Propose to establish a price policy related to the 

entrance fee of the museum, which will also help to 

improve the condition of the museums and start an ad-

vertising campaign.   

As a result of the research, we offer several routes: 

ï "Agarak" reserve-museum ï Tallinn Catholic 

Church-Gevorg Chaush's House-Museum ï Tatul 

Krpeyan House-Museum ï Mushegh Galshoyan House-

Museum;  

ï Aparan History Museum ï Churches of Ashtarak 

(Ashtarak, Red, White) ï Perch Proshyan's house-

museum ï Gourmet Durme chocolate tourist exhibition 

hall; 

ï N. Bazmaberd Armenological museum-auditory ï 

Aram Grigoryan museum ï Dashtadem ï Voskevaz wine 

factory; 

ï Amberd ï Viktor Hambardzumyan's house-

museum ï St. Mesrop Mashtots School Museum ï 

Kamancha Museum and Gastrobak. 

As also suggested: 

ï When communicating with museums, we suggest 

that they make themselves heard in some way, be it 

through advertising on the Internet or in another way. 

ï We also propose to establish a price policy related 

to the entrance fee of the museum, which will also help 

to improve the condition of the museums and start an 

advertising campaign.  
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ʋ ʩʪʘʪʪʽ ʤʠ ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʤʫʟʝʡʥʽ ʨʝʩʫʨʩʠ ɸʨʘʛʘʮʦʪʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʭʦʜʷʪʴ ʤʫʟʝʡʥʽ ʨʝʩʫʨʩʠ ʨʝ-

ʛʽʦʥʫ ʜʦ ʩʬʝʨʠ ʽʥʪʝʨʝʩʽʚ ʪʫʨʠʩʪʽʚ. ʄʫʟʝʡʥʠʡ ʪʫʨʠʟʤ ï ʨʽʟʥʦʚʠʜ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʽʜʚʽʜʫʚʘʥʥʷ 

ʪʫʨʠʩʪʘʤʠ ʤʫʟʝʾʚ ʟ ʤʝʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʝʚʥʠʤʠ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʤʠ ʮʽʥʥʦʩʪʷʤʠ ʪʘ ʩʧʘʜʱʠʥʦʶ. ʉʴʦʛʦʜʥʽ ʤʫʟʝʾ ʻ ʦʩ-

ʥʦʚʦʶ ʽʥʜʫʩʪʨʽʾ ʪʫʨʠʟʤʫ. ʄʠ ʧʨʦʚʝʣʠ ʥʠʟʢʫ ʦʧʠʪʫʚʘʥʴ ʩʝʨʝʜ ʪʫʨʠʩʪʽʚ, ʱʦʙ ʟʘʬʽʢʩʫʚʘʪʠ ʪʦʯʥʽ ʜʘʥʽ ʪʘ ʧʽʜʥʷʪʠ ʧʠʪʘʥʥʷ, ʷʢʽ 

ʭʚʠʣʶʶʪʴ ʪʫʨʠʩʪʽʚ. 

ɸʨʘʛʘʮʦʪʥʩʴʢʘ ʦʙʣʘʩʪʴ ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʚʦʾʤʠ ʧʨʠʨʦʜʥʠʤʠ ʽ ʪʝʭʥʦʛʝʥʥʠʤʠ ʨʝʢʨʝʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷ-

ʶʪʴʩʷ ʤʫʟʝʾ. ʇʨʦ ʙʘʛʘʪʦ ʤʫʟʝʾʚ ʩʫʩʧʽʣʴʩʪʚʦ ʥʝ ʟʥʘʻ, ʪʦʤʫ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʦʚʦʾ ʦʮʽʥʢʠ ʤʫʟʝʾʚ 

ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʪʫʨʠʩʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʫʯʘʩʥʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽ-

ʰʝʥʥʷ ʤʫʟʝʾʚ ʧʨʠʚʘʙʣʶʶʪʴ ʪʫʨʠʩʪʽʚ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʥʝʟʚʠʯʘʡʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʬʦʨʤʠ ʚʠʢʣʠʢʘʶʪʴ ʽʥʪʝʨʝʩ ʫ ʩʧʦʞʠʚʘʯʽʚ ʽ ʩʧʦ-

ʥʫʢʘʶʪʴ ʾʭ ʨʝʘʣʴʥʦ ʚʽʜʚʽʜʘʪʠ ʤʫʟʝʡ. 

ʋ ʩʬʝʨʽ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʫ ʤʫʟʝʡʥʠʡ ʪʫʨʠʟʤ ï ʮʝ ʦʩʦʙʣʠʚʘ ʜʽʷʣʴʥʽʩʪʴ ʤʫʟʝʾʚ, ʷʢʘ ʚʽʜʦʤʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʧʨʦʜʘʞʦʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʚʦʨʝʥʥʷ ʚʠʩʪʘʚʦʢ, ʦʨʛʘʥʽʟʘʮʽʷ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʝʢʩʢʫʨʩʽʡ ʽ ʥʘʷʚ-

ʥʽʩʪʴ ʤʫʟʝʡʥʠʭ ʤʘʛʘʟʠʥʽʚ. ʎʝʡ ʥʘʧʨʷʤʦʢ ʚ ʪʫʨʠʟʤʽ ʟ'ʷʚʠʣʦʩʷ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ, ʚ 1970-ʭ ʨʦʢʘʭ ʥʘ ɿʘʭʦʜʽ ʽ ʚ ʩʝʨʝʜʠʥʽ 1990-ʭ 

ʨʦʢʽʚ ʚ ʈʦʩʽʾ. ʅʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʤʫʟʝʡʥʠʤ ʨʝʩʫʨʩʘʤ, ʙʘʛʘʪʦ, ʨʽʟʥʽ ʘʚʪʦʨʠ ʧʦ-ʨʽʟʥʦʤʫ ʥʘʟʠʚʘʣʠ ʤʫʟʝʾ, ʘʣʝ ʤʝʪʘ 

ʚʩʽʭ ï ʧʨʝʜʩʪʘʚʠʪʠ ʤʫʟʝʡ ʷʢ ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ. 

ʅʘʨʘʟʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʫʟʝʶ. ʌʦʢʫʩʥʦʶ ʪʦʯʢʦʶ ʻ ʦʩʦ-

ʙʘ, ʟʘʜʽʷʥʘ ʚ ʤʫʟʝʡʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʘ ʥʝ ʩʘʤ ʤʫʟʝʡ ʷʢ ʦʙôʻʢʪ ʟʽ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʬʫʥʢʮʽʷʤʠ. ɸʚʪʦʨʠ ʥʘʟʚʘʣʠ ʤʫʟʝʾ ʪʫʨʠ-

ʩʪʠʯʥʠʤ ʨʝʩʫʨʩʦʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ. ʈʘʥʽʰʝ ʧʽʜ ʯʘʩ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʽʩʥʫʚʘʣʘ ʥʦʨʤʘ ʤʦʚʯʘʪʠ ʚ ʤʫʟʝʾ, 

ʩʣʫʭʘʪʠ ʝʢʩʢʫʨʩʦʚʦʜʘ ʽ, ʤʦʞʣʠʚʦ, ʥʘʧʨʠʢʽʥʮʽ ʟʘʜʘʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʟ ʡʦʛʦ ʜʦʟʚʦʣʫ. ɺʩʝ ʮʝ ʯʘʩʪʢʦʚʦ ʚʽʜʰʪʦʚʭʫʚʘʣʦ ʚʽʜʚʽʜʫʚʘ-

ʯʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʘʚʘ ʚʽʜʚʽʜʫʚʘʯʘ ʙʫʣʠ ʦʙʤʝʞʝʥʽ. ɸʣʝ ʟʘʨʘʟ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʘ ʢʫʣʴʪʫʨʘ, ʚ ʷʢʽʡ ʟʘʦʭʦʯʫʻʪʴʩʷ ʜʦʪʦʨʢʘʪʠʩʷ ʜʦ 

ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʦʪʨʠʤʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ, ʬʦʨʤʫʚʘʪʠ ʯʽʪʢʽʰʫ ʢʘʨʪʠʥʫ ʪʘ ʨʦʟʚʠʚʘʪʠ ʫʷʚʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʽ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʣʽʪʠʢʠ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɸʨʘʛʘʮʦʪʥʩʴʢʠʡ ʨʝʛʽʦʥ, ʪʫʨʠʩʪʠʯʥʠʡ ʨʝʩʫʨʩ, ʢʘʜʘʩʪʨʦʚʘ ʦʮʽʥʢʘ ʤʫʟʝʾʚ, ʙʫʜʠʥʦʢ-ʤʫʟʝʡ, ʢʫʣʴʪʫʨʥʘ 

ʮʽʥʥʽʩʪʴ, ʽʩʪʦʨʠʢʦ-ʘʨʭʽʪʝʢʪʫʨʥʘ ʧʘʤ'ʷʪʢʘ. 
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DEMOGEOGRAPHIC PROCESSES IN THE WESTERN REGIONS OF UKRAINE  

ON THE EVE OF THE REFORM OF TERRITORIAL AUTHORITIES  
 

Demogeographic processes are an indicator of societal development that responds most actively to any changes. Geographers 

interpret demogeographic terminology in different ways, but they unanimously agree on the importance of comprehensive research 

into the demogeographic development of a territory both in time and space. By the end of the second decade of the 21st century, 

several directions in demographic research had formed among social geographers: purely theoretical and methodological approaches, 

studies of the territorial peculiarities of demogeographic processes at the state level, and attempts at typology on a local level. With 

the implementation of the administrative-territorial reform, the problem of comprehensive spatial-temporal research arose at the level 

of both old and new administrative districts for a significant area. 

We conducted a typology of demogeographic processes within the administrative regions of Western Ukraine at the level of 

administrative districts based on the administrative-territorial structure before 2020, covering the period from 1990 to 2020. The 

conducted research showed that stable types of demogeographic processes are mainly found in the foothill, mountainous, and border 

areas. Specifically, in the foothills and mountains, there is a predominance of the positive type, with the regional centers joining 

them. However, in border areas, we clearly observe a population decline due to mechanical outflow. Nevertheless, the main type of 

geodemographic processes in all western regions of Ukraine is consistently negative, with a decrease in population primarily due to 

natural decline with minor mechanical outflow. 

Thus, by early 2020, when statistical observations transitioned to a new stage of collection and processing (according to new 

administrative districts), in the western regions of Ukraine, despite general negative demographic trends, it was possible to identify 

demographically positive Carpathian, Polissian, and Lviv areas, as well as demographically favorable territories around regional 

centers. 

Keywords: demogeographic development, population growth, depopulation, type of demogeographic process, migration 

movement of the population, natural movement of the population. 

 

In cites: Zablotovska, N., Kondurian, V. (2024). Demogeographic processes in the Western regions of Ukraine on the eve of 

the reform of territorial authorities. Human Geography Journal, 37, 50-57. https://doi.org/10.26565/2076-1333-2024-37-05 

 

Problem Statement. Demogeographic processes 

have always been and remain indicators of any changes 

in society. Trends in their dynamics vividly reflected the 

economic and political crises of the 1990s, the 

improvements of the first decade of the 21st century, the 

onset of military aggression in 2014, and so on. While 

migration movements of the population can immediately 

reflect reactions to changes in living conditions, natural 

changes in population are slower but longer-lasting. 

Understanding the fluidity of demogeographic processes 

has led scientists to develop typologies that 

comprehensively reflect trends characteristic of specific 

territories. This scientific approach to studying 

demogeographic processes was well-established and 

clearly structured until 2020, when official statistics 

transitioned to recording primary statistical information 

based on newly created administrative districts according 

to the administrative-territorial reform [11]. With the 

implementation of the new administrative-territorial 

structure, scientists faced a new problem: a logical gap in 

studying the typology of demogeographic processes at 

the local level. The number and structure of 

administrative districts changed, creating a need for a 

clear demarcation regarding the characteristics of 

demogeographic processes at the end of statistical 

observations for administrative districts as of 2020.  

Additionally, it is important to note the region under 

study, which is represented by the western regions of 

Ukraine (considering eight regions that form the Western 

socio-economic district according to O.I. Shablii) 

[15,16]. These administrative units have shown di-

verse demographic characteristics over the past thirty 

years, ranging from growth to depopulation. Until 

recently, the western regions stood out positively 

against the backdrop of other regions in Ukraine in 

terms of demogeographic processes. However, today 

we observe a general decline in the population for the 

majority of these regions. 
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Analysis of Recent Studies and Publications. The 

study of demogeographic processes is neither new nor 

unpopular, which can be explained by the wide range of 

users of this information on the one hand, and the 

dynamic development of the demogeographic processes 

themselves on the other. We are primarily interested in 

works of socio-geographic orientation. Firstly, it is 

important to note the theoretical developments in the 

methodology of studying and typologizing 

demogeographic (geodemographic, demographic 

according to different authors) processes by V. Dzhaman 

[6], N. Mezentseva [10], K. Sehida [13], V. Yavorska [3, 

17]. Their scientific contributions have become 

fundamental for studying the characteristics of 

demographic processes and identifying their types and 

subtypes. As previously mentioned, many researchers 

study demographic processes at the national level. For 

instance, S. Batychenko investigates static indicators of 

demographic development and identifies five groups of 

regions in Ukraine based on demographic indicators 

through the construction of Kohonen Self-Organizing 

Maps [2]. K. Sehida and G. Karaychentseva evaluated 

the dynamics of demographic processes in Ukraine from 

2002 to 2018 and found that demographic processes in 

Ukraine are dynamic and heterogeneous, influenced by 

various factors of different degrees and directions [14]. 

Kushnir conducted a study on the dynamics of the 

components of the geodemographic process from 1990 

to 2020 and highlighted the main demographic trends in 

Ukraine [9]. As previously noted, another direction of 

geodemographic research can be identified ï studies at 

the level of administrative regions, districts, or specific 

types of settlements. Here, it is worth mentioning the 

research by Iryna Hukalova conducted within the 

framework of the scientific research work of the Institute 

of Geography of the National Academy of Sciences of 

Ukraine, particularly her article on the peculiarities of 

geodemographic dynamics of the rural population in the 

regions of Ukraine [5]. Gudzeliak I. and Dnistrianska I. 

dedicated their work to studying demographic processes 

in rural areas of Ukraine [4]. O. Bratso conducted a 

comparative analysis of the main demogeographic 

parameters and population dynamics of medium-sized 

cities in the western regions of Ukraine, highlighting 

common features and analyzing differences in 

demographic processes [1]. S. Puhach and D. Piatak 

studied the main indicators of demographic development 

in the Volyn region, characterizing the territorial 

peculiarities of the distribution of natural and migration 

movement indicators across the region and within 

administrative districts and cities of regional 

subordination [12]. Kaptsosh S. and Korchynska Z. 

separately investigated the demographic processes in 

Irshavshchyna from 1991 to 2020, providing an 

interesting example of demographic research at the 

grassroots level [8]. 

Identification of Previously Unresolved Aspects 

of the General Problem. Analyzing the research in this 

field, we can note that, considering the significant 

volume of primary statistical information required for 

the typology of demogeographic processes, scientists 

predominantly conduct studies at the level of 

administrative regions of Ukraine or at the national level. 

If research was conducted at the level of administrative 

districts, the study area was typically limited to one or 

two regions. However, we are interested in a 

comprehensive approach: both typology (i.e., taking into 

account natural and mechanical characteristics over 

time) and territorial coverage at the local level. 

Formulation of the Aim of the Article.  Given the 

relevance of the research topic and the results of the 

analysis of recent publications in this field, our aim was 

to reveal the territorial peculiarities of the formation and 

course of demogeographic processes in the western 

regions of Ukraine and to conduct their complete 

typology as of the beginning of 2020, the period of full 

transition to the new administrative structure of the 

regions. 

Outline of the Main Research Material. Setting 

the goal to determine the types of demogeographic 

processes, we first need to identify approaches to this 

issue. A demogeographic process refers to the temporal 

development of the population in a specific area, 

encompassing its quantitative and qualitative changes, as 

well as the general direction and nature of these changes. 

Broadly, the demographic process includes changes in 

the spatial distribution of the population and trends in its 

settlement patterns. However, primarily, the 

demographic process represents a "temporal trajectory" 

of population development in a specific area, reflecting 

the trend of its quantitative and qualitative changes. Such 

trends can be identified by comparing the 

geodemographic situation of an area at different times. 

However, this approach, in any context, does not 

actualize the concept of a demogeographic process and 

does not integrate numerous changes and trends within 

the socio-geographic process. A demogeographic 

process, as a demographic category, should be 

understood as a single, holistic, continuous process with 

its own features, parameters, directions, and trends. 

When studying and systematizing demogeographic 

processes, the main distinguishing characteristics are the 

ratios of population movement indicators ï birth rates 

and death rates, migration inflow or outflow. Various 

combinations of these demographic characteristics yield 

five main summaries. The selection of types and 

subtypes is based on the analysis of the static 

components of population movement, while the specific 

component of geodemographic process typology is 

formed through the study of the dynamic features of 

their development [7]. 

At the same time, according to Yavorska V.V., "the 

typology of regional GDP represents a methodological 

transition from traditional territorial settlement systems, 

identified on an administrative-territorial basis, to 

genetic settlement systems that objectively form on 

historical-geographical foundations" [17]. Thus, in the 

territory of Western Ukraine, Victoria Yavorska 

identifies the following types of GDP: "recreational, 

polycentric-urbanized, mountainous-steppe, which 

includes the Transcarpathian region; the type that 

includes most regions of western Ukraine ï the 

Carpathian, monocentric-urbanized, urban-rural, 

mountainous-forest-steppe: Lviv, Ivano-Frankivsk, 
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Chernivtsi regions. The type that includes two regions of 

the area ï Polissian, monocentric-urbanized, urban-rural 

geodemographic with Volyn and Rivne regions. And the 

type of demogeographic process ï rural-urban, 

monocentric-urbanized with a predominance of rural 

settlement zones, Polissian-forest-steppe, which includes 

nine Ukrainian regions, but of particular interest in this 

work are those that belong to Western Ukraine: Ternopil 

and Khmelnytsky regions" [17]. 

 

 
Fig. 1. Cartographic Scheme of GDP Typology in the Western Regions of Ukraine (as of January 1, 2020) 

 

Based on previous studies and data from the State 

Statistics Service of Ukraine, as of January 1, 2020, the 

types of demogeographic processes in the western re-

gions of Ukraine are as follows: Volyn region ï III.2.a., 

population decline due to mechanical outflow with a 

slight natural decrease. For the Transcarpathian region, 

the characteristic type of demogeographic process is 

III.2.b. ï population decline due to mechanical outflow 

with a slight natural increase. Ivano-Frankivsk and Lviv 

regions are characterized by population decline due to 

natural decrease with a slight mechanical inflow, corre-

sponding to the III.1.b. type of GDP. Meanwhile, Ter-

nopil, Khmelnytsky, and Chernivtsi regions correspond 

to the III.1.a. type of demogeographic process, character-

ized by population decline due to natural decrease with a 

slight mechanical outflow. Accordingly, Rivne region, 

according to previous indicators, has the I.1.b. type of 

GDP ï population growth due to natural increase with a 

slight mechanical outflow. For the overall Western 

Ukraine, as of January 1, 2020, the identified type of 

demogeographic process is III.1.a. ï population decline 

due to natural decrease with a slight mechanical outflow. 

Regarding the geodemographic situation at the be-

ginning of 2020 in general, according to the State Statis-

tics Service of Ukraine, the types and subtypes of GDP 

remain unchanged compared to previous data in this 

work. However, on this chart, it can be seen that the 

natural population decline reached -28,837 persons, or -

2.72 ă overall in the Western socio-economic region. 

Meanwhile, the migration decline of the population in 

the Western socio-economic region slightly decreased 

compared to 2019, reaching -1,505 persons, or 0.14 ă. 

Accordingly, the identified type and subtype of GDP is 

III.1.a. ï population decline mainly due to natural de-

crease with a slight mechanical outflow. 

This study is distinguished by the fact that it sepa-

rates geodemographic processes in each specific district 

of Volyn, Rivne, Lviv, Ivano-Frankivsk, Ternopil, 
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Khmelnytsky, Transcarpathian, and Chernivtsi regions. 

This allows for the compilation of a cartographic scheme 

"Geodemographic Processes in the Western Socio-

Economic Region," which clearly shows the following 

types of GDP ï positive: I.1.a (NG(+)>MR(+)); 

I.1.b.(NG(+)>MR(-)); I.2.a. (NG(-)<MR(+)); stagnation: 

II.2.(NG(-)<MR(+)); II.3.(NG(+)>MR(-)); negative: 

III.1.a.(NG(-)>MR(-)); III.1.b.(NG(-)>MR(+)); 

III.2.a(NG(-)<MR(-)); III.2.b. (NG(+)<MR(-)). 

 

 
 

Fig. 2. Demographic Development of the Research Region 1990-2020 

 

According to the developed cartographic scheme, 

the most administrative districts with a positive type of 

GDP are located in Rivne and Transcarpathian regions. 

Specifically, the northern and eastern districts of Rivne 

region and the foothill and mountainous districts of 

Transcarpathian region. 

Regarding some other regions, it can be said that 

the positive type of GDP ï I.1.a (NG(+)>MR(+)) ï is 

found in Hertsa district of Chernivtsi region, Irshava and 

Rakhiv districts of Transcarpathian region ï population 

growth due to natural increase with slight mechanical 

inflow. 

In Nadvirna district of Ivano-Frankivsk region, 

population formation is due to natural increase with 

slight migration outflow ï I.1.b.(NG(+)>MR(-)). The 

same statement applies to Hlyboka district of Chernivtsi 

region. In Lviv region, this type of GDP prevails in Pus-

tomyty, Kamianka-Buzka, and Busk administrative dis-

tricts. In Volyn region, it is Kamin-Kashirskyi adminis-

trative district. In Rivne region ï Volodymyrets, Sarny, 

Rokytne, and Berezne districts. In Ternopil region ï 

Shumsk and Ternopil districts; in Khmelnytsky district 

of Khmelnytsky region, as well as Uzhhorod and 

Perechyn districts of Transcarpathian region. 

The final positive type of GDP, characterized by 

population increase due to mechanical growth with slight 

natural decline ï I.2.a. (NG(-)<MR(+)), is present in 

Storozhynets and Vyzhnytsia districts of Chernivtsi 

region, Yavoriv district of Lviv region, Lutsk and Ki-

vertsi districts of Volyn region. 

Stagnation type GDP has recently been observed in 

Mykolaiv (II.3.(NG(+)>MR(-)) of Lviv region, Ternopil 

city, and Putyla district (II.2.(NG(-)<MR(+)) of Cherniv-

tsi region.  

However, despite the positive GDP trends in some 

districts of the regions, the most widespread is the third 

negative type of geodemographic process ï namely, 

population decline due to natural decrease with slight 

mechanical outflow ï III.1.a.(NG(-)>MR(-)). This type 

applies to the entire Khmelnytskyi region except for 

Khmelnytskyi district, and almost the entire Ternopil 

region except for Ternopil and Shumsk districts. In 

Ivano-Frankivsk and Transcarpathian regions, this type 

of GDP is observed only once, in Kosiv and Volovets 

districts, respectively. In Lviv region, this type is charac-

teristic for Skole, Dolyna, Zhydachiv, Staryi Sambir, 

Sambir, Zhovkva, Sokal, and Brody districts. In Volyn 

region, it is found in Lokachi, Rozhyshche, Liuboml, 

Shatsk, and Stara Vyzhivka districts. In Rivne region, 

the trend prevails in Kostopil and Zdolbuniv administra-

tive districts. 

As we can see on the cartographic scheme below, 

the type of GDP ï III.1.b.(NG(-)>MR(+)) ï population 

decline due to natural decrease with slight mechanical 

inflow, is observed in the following districts: Novoselyt-

sia, Zastavna, Kitsman (Chernivtsi region), Kalush, 

Tysmenytsia, Sniatyn (Ivano-Frankivsk region), Svaliava 

and Berehove (Transcarpathian region), Stryi, 

Drohobych, Peremyshliany, Zolochiv, Mostyska (Lviv 

region), Horokhiv, Kovel (Volyn region), Dubno, Korets 

(Rivne region). 

Such a type as III.2.a (NG(-)<MR(-)) ï population 

decline primarily due to mechanical outflow with slight 

natural decrease, is most clearly observed in the border 
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regions of Volyn and Rivne: Ratne, Lyubeshiv, Zarich-

ne, and Dubrovytsia districts. For Lviv region, the GDP 

type is characteristic of such a district as Turka. In 

Zakarpattia region, it includes Mukachevo and Mizhhiria 

districts. Among the districts of Ivano-Frankivsk region: 

Rozhniativ, Bohorodchany, and Kolomyia. 

 

 
 

Fig. 3. Types of Demographic Processes in the Western Regions of Ukraine (2020) 

 

Starting from 2010, the type III.2.b (NG(+)<MR(-)) 

ï population decline due to mechanical outflow with 

slight natural increase, has been observed in Verkhovyna 

district of Ivano-Frankivsk region. 

As. we can see, the studied region is quite diverse in 

terms of the types of geodemographic processes, espe-

cially in the foothill, mountainous, and border regions. 

There, a positive type of GDP prevails ï in the moun-

tainous and foothill areas, regional centers, and border 

regions where a negative type of GDP ï population de-

cline due to mechanical outflow ï is clearly observed. 

Regarding the stagnation situation, we see its presence in 
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Mykolaiv district of Lviv region and in the city of Ter-

nopil ï stagnation of the population with natural growth 

compensating for mechanical outflow, while in Putyla 

district of Chernivtsi region, there is population stagna-

tion with natural decline compensated by mechanical 

inflow. 

However, the primary type of geodemographic pro-

cesses among all the regions of the studied area remains 

consistently negative ï population decline mainly due to 

natural decrease with slight mechanical outflow ï 

III.1.a.(NG(-)>MR(-)). 

Conclusions. Thus, at the beginning of 2020, when 

statistical observations transitioned to a new stage of 

data collection and processing (based on new administra-

tive districts), the territories of the western regions of 

Ukraine, amidst the general negative trends of demo-

graphic development, could highlight demographically 

positive Carpathian, Polissian, and Lviv areas, as well as 

demographically favorable territories around regional 

centers.  

For further research, it is important to study at least 

a five-year period of demographic observations at the 

level of new administrative-territorial units to track the 

pace and directions of further demographic development, 

particularly in the areas we have identified. Such studies 

become especially important against the backdrop of the 

consequences of the full-scale invasion, both due to 

migration movements and the deformation of the popula-

tion's age and gender structure in general.  
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ɺʣʘʜʠʩʣʘʚ ʂʦʥʜʫʨʷʥ 
ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʛʝʦʛʨʘʬʽʾ ʋʢʨʘʾʥʠ ʪʘ ʨʝʛʽʦʥʘʣʽʩʪʠʢʠ, 
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ɼɽʄʆɻɽʆɻʈɸʌɯʏʅɯ ʇʈʆʎɽʉʀ ʅɸ ʊɽʈʀʊʆʈɯɰ ɿɸʍɯɼʅʀʍ ʈɽɻɯʆʅɯɺ ʋʂʈɸɰʅʀ  

ʅɸʇɽʈɽɼʆɼʅɯ ʈɽʌʆʈʄʋɺɸʅʅʗ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ʆʈɻɸʅɯɿɸʎɯɰ ɺʃɸɼʀ 

 
ɼʝʤʦʛʝʦʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʠ ʻ ʪʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʠʡ ʥʘʡʘʢʪʠʚʥʽʰʝ ʨʝʘʛʫʻ ʥʘ ʙʫʜ-ɹʷʢʽ ʟʤʽʥʠ. ɻʝʦ-

ʛʨʘʬʠ ʧʦ-ʨʽʟʥʦʤʫ ʪʨʘʢʪʫʶʪʴ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ, ʘʣʝ ʦʜʥʦʟʥʘʯʥʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʜʫʤʢʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʢʦʤʧʝʢʩ-

ʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʷʢ ʫ ʯʘʩʽ, ʪʘʢ ʽ ʚ ʧʨʦʩʪʦʨʽ. ʅʘ ʢʽʥʝʮʴ ʜʨʫʛʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʍʍɯ 

ʩʪʦʣʽʪʪʷ ʩʝʨʝʜ ʩʫʩʧʽʣʴʥʠʭ ʛʝʦʛʨʘʬʽʚ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʝʢʽʣʴʢʘ ʥʘʧʨʷʤʽʚ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ: ʩʫʪʦ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʚʥʽ 

ʜʝʨʞʘʚʠ ʟʘʛʘʣʦʤ, ʘʙʦ ʞ ʩʧʨʦʙʠ ʪʠʧʽʟʘʮʽʾ, ʦʜʥʘʢ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɯʟ ʧʨʦʚʘʜʞʝʥʥʷʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʨʝ-

ʬʦʨʤʠ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʨʽʚʥʽ ʷʢ ʩʪʘʨʠʭ, ʪʘʢ ʽ ʥʦʚʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʨʘʡʦʥʽʚ ʜʣʷ ʟʥʘʯʥʦʾ ʟʘ ʧʣʦʱʝʶ ʪʝʨʠʪʦʨʽʾ.  

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʠʧʽʟʘʮʽʶ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤʝʞʘʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʥʘ 

ʨʽʚʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʟʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʫʩʪʨʦʻʤ ʜʦ 2020 ʨʦʢʫ ʟʘ ʧʝʨʽʦʜ 1990 ï 2020 ʨʦʢʠ. ʇʨʦʚʝ-

ʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʪaʙʽʣʴʥʽ ʪʠʧʠ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʦʩʥʦʚʥʦʤʫ ʟʫʩʪʨʽʯaʶʪʴʩʷ ʫ ʧʝʨʝʜʛʽʨʥʠʭ ʪa 

ʛʽʨʩʴʢʠʭ ʪa ʧʨʠʢʦʨʜʦʥʥʠʭ ʨaʡʦʥaʭ. A ʩaʤʝ ʚ ʧʝʨʝʜʛʽʨ'ʾ ʪa ʚ ʛʦʨʘʭ ʻ ʧʝʨʝʚaʞaʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʪʠʧʫ, ʜʦ ʥʠʭ ʧʨʠʻʜʥʫʶʪʴʩʷ 

ʮʝʥʪʨʠ ʦʙʣʘʩʪʝʡ. ʆʜʥaʢ ʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʨaʡʦʥʘʭ ʤʠ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʤʦ ʩʢʦʨʦʯʝʥʥʷ ʥaʩʝʣʝʥʥʷ ʚʥaʩʣʽʜʦʢ ʤʝʭaʥʽʯʥʦʛʦ ʚʽʜʪʦ-

ʢʫ. ʆʜʥaʢ ʦʩʥʦʚʥʠʡ ʪʠʧ ʛʝʦʜʝʤʦʛʨaʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʩʽʭ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʻ ʩʪaʙʽʣʴʥʦ ʥʝʛaʪʠʚʥʠʤ ï ʟʤʝʥʰʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥaʩʝʣʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟa ʨaʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʽʟ ʥʝʟʥaʯʥʠʤ ʤʝʭaʥʽʯʥʠʤ ʚʽʜʪʦʢʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʦʯʘʪʦʢ 2020 ʨʦʢʫ, ʢʦʣʠ ʩʪʘʪʠʩʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʝʨʝʡʰʣʠ ʥʘ ʥʦʚʠʡ ʝʪʘʧ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ (ʟʘ ʥʦ-

ʚʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʨʘʡʦʥʘʤʠ), ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʧʨʠ ʟʘʛʘʣʴʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʷʭ ʜʝʤʦʛʨʘ-

ʬʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʞʥʘ ʙʫʣʦ ʚʠʜʽʣʠʪʠ ʜʝʤʦʛʨʘʬʽʯʥʦ ʧʦʟʠʪʠʚʥʽ ʂʘʨʧʘʪʩʴʢʠʡ, ʇʦʣʽʩʴʢʠʡ ʪʘ ʃʴʚʽʚʩʴʢʠʡ ʘʨʝʘʣʠ, ʘ ʪʘʢʦʞ 

ʜʝʤʦʛʨʘʬʽʯʥʦ ʩʧʨʠʷʪʣʠʚʽ ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʧʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ, ʜʝʧʦʧʫʣʷʮʽʷ, ʪʠʧ ʜʝʤʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʽʛʨʘ-

ʮʽʡʥʠʡ ʨʫʭ ʥʘʩʝʣʝʥʥʷ, ʧʨʠʨʦʜʥʠʡ ʨʫʭ ʥʘʩʝʣʝʥʥʷ.  
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ʅɸʉʃɯɼʂʀ ʇʆɺʅʆʄɸʉʐʊɸɹʅʆɰ ɺɯʁʅʀ 

 
ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʦʩʽʡʩʴʢʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʬʨʦʥʪʦʚʠʤ ʽ 

ʥʘʡʙʽʣʴʰ ʟʨʫʡʥʦʚʘʥʠʤ ʨʝʛʽʦʥʦʤ. ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤʠ ʻ ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʚʦʻʥʥʽ ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʟʤʽʥ ʫ 

ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʍʘʨʢʽʚʱʠʥʠ. ɺ ʩʪʘʪʪʽ ʚʠʟʥʘʯʝʥʦ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʦʙʣʘʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʷʢʽ ʙʫʣʠ ʘʙʦ ʧʝʨʝʙʫ-

ʚʘʶʪʴ ʧʽʜ ʦʢʫʧʘʮʽʻʶ ʷʢ ʪʘʢʽ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʦʻʥʥʠʭ ʜʽʡ; ʚʠʟʥʘʯʝʥʦ ʥʘʩʣʽʜʢʠ ʚʦʻʥʥʠʭ ʜʽʡ ʜʣʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʦʢʨʝʩʣʝʥʦ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʱʠʥʠ. 

ʉʝʨʝʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ (595 ʧʦʩʝʣʝʥʴ) ʪʘ ʙʫʣʠ ʘʙʦ 

ʱʝ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʦʢʫʧʘʮʽʻʶ (597 ʧʦʩʝʣʝʥʴ), ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʣʘ (568 ʽ 574 ʩʽʣ ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʠʤʠ ʻ ʪʨʝʪʠʥʘ ʚʩʽʭ ʩʽʣʴʩʴʢʠʭ 

ʧʦʩʝʣʝʥʴ ʨʝʛʽʦʥʫ. 

ɸʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚ-

ʥʦʩʪʽ ʯʝʨʝʟ ʟʥʠʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʩʦʙʠʩʪʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʥʘʩʝʣʝʥʥʷ, ʚʪʨʘʪʫ ʜʦʩʪʫʧʫ ʜʦ 

ʨʠʥʢʽʚ ʟʙʫʪʫ, ʟʥʠʱʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʘʩʦʚʠʡ ʚʽʜʪʽʢ ʩʝʣʷʥ ʫ ʙʝʟʧʝʯʥʽʰʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʯʠ ʟʘ ʢʦʨʜʦʥ, ʩʧʝʢʫʣʷʮʽʾ ʥʘ 

ʘʛʨʘʨʥʦʤʫ ʨʠʥʢʫ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʨʝʛʽʦʥʫ ʟʘʟʥʘʣʦ ʩʫʪʪʻʚʠʭ ʟʙʠʪʢʽʚ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, 

ʾʭ ʟʥʘʯʥʝ ʟʘʤʽʥʫʚʘʥʥʷ, ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʨʫʡʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʩʫʪʪʻʚʝ ʩʢʦ-

ʨʦʯʝʥʥʷ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʽ ʧʦʛʦʣʽʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʫ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ. ɼʝʤʦ-

ʛʨʘʬʽʯʥʘ ʩʠʪʫʘʮʽʷ ʧʦʛʽʨʰʠʣʘʩʷ ʯʝʨʝʟ ʝʚʘʢʫʘʮʽʶ ʥʘʩʝʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʝʣʦ 

ʜʦ ʚʽʜʯʫʪʥʦʛʦ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʚ ʨʝʛʽʦʥʽ. ɺʘʞʣʠʚʠʤ ʜʝʤʦʛʨʘʬʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʚʽʡʥʠ ʻ ʧʦʷʚʘ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʮʝʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽ ʩʦʮʽʘʣʴʥʽ ʩʣʫʞʙʠ. ɺʽʡʩʴ-

ʢʦʚʽ ʜʽʾ ʟʘʚʜʘʣʠ ʩʝʨʡʦʟʥʦʾ ʰʢʦʜʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʠʣʠ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ: ʤʘʩʰʪʘʙʥʽ ʧʦʞʝʞʽ, ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʙʦʡʦʚʠʤʠ 

ʜʽʷʤʠ ʧʨʠʟʚʝʣʠ ʜʦ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʢʨʝʩʣʝʥʦ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ: ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, 

ʚʽʜʙʫʜʦʚʘ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʨʠʤʢʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʚʝʨʥʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʘʛʨʘʨʥʦʤʫ 

ʩʝʢʪʦʨʽ, ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʨʷʜ ʽʥʰʠʭ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ, ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʽ ʪʝʨʠ-

ʪʦʨʽʾ, ʜʝʤʦʛʨʘʬʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʽ ʦʩʦʙʠ, ʚʝʢʪʦʨʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʫ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʷʢʘ 

 ̒ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʪʘ ʘʛʨʦʧʨʦʤʠ-

ʩʣʦʚʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʧʦʚ-

ʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʦʩʽʡʩʴʢʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʨʠʬʨʦʥʪʦʚʠʤ ʨʝʛʽʦʥʦʤ. ɸʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʪʨʠʚʘ-

ʶʪʴ ʥʘ ʂʫʧôʷʥʩʴʢʦʤʫ, ʍʘʨʢʽʚʩʴʢʦʤʫ ʪʘ ɺʦʚʯʘʥʩʴʢʦ-

ʤʫ ʥʘʧʨʷʤʘʭ, ʘʣʝ ʚʽʜ ʧʦʩʪʽʡʥʠʭ ʦʙʩʪʨʽʣʽʚ ʽ ʙʦʤʙʫʚʘʥʴ 

ʧʦʪʝʨʧʘʻ ʚʩʷ ʦʙʣʘʩʪʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʍʘʨʢʽʚ-

ʱʠʥʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʨʫʡʥʦʚʘʥʠʭ ʨʝʛʽʦʥʽʚ [3]. 

ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤʠ ʻ ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʚʦʻʥʥʽ 

ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʟʤʽʥ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ 

ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʟʘ 

ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʩʫʙôʻʢʪʠʚʥʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʪʨʠʚʘʻ 

ʜʫʞʝ ʜʦʚʛʦ (19 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ ʩʪʘʣʦ 1000-ʤ 

ʜʥʝʤ ʧʨʦʪʠʩʪʦʷʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʧʨʦʪʠ 

ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ), ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʘʥʘʣʽʟʫ 
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ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ, ˇʨʫʥʪʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʫʟʘʛʘʣʴ-

ʥʝʥʴ,ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʧʦʜʽʡ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʣʝʢʩʥʘ  ̔ ʨʝʛʽʦʥʘʣʴʥʘ 

ʩʪʘʪʠʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ  ̔ʚ ʤʠʨʥʠʡ ʯʘʩ ʚʠʭʦʜʠʣʘ ʽʟ 

ʟʘʧʽʟʥʝʥʥʷʤ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ ʨʽʢ, ʘ ʚ ʚʦʻʥʥʠʡ ʯʘʩ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʦʩʪʽ (ʘ ʽʥʦʜʽ ʥʝʤʦʞʣʠʚʽʩʪʴ) ʟʙʦʨʫ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ 

ʪʘ ʥʘ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʟʥʘʡʪʠ ʩʪʘ-

ʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ. ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʜʦʩʣʽʜʞʝʥʴ  ̔ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʘʥʘʣʽʟʫ 

ʥʘʩʣʽʜʢʽʚ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝ-

ʨʠʪʦʨʽʡ ʍʘʨʢʽʚʱʠʥʠ, ʧʦʨʽʚʥʷʥʦ ʤʘʣʦ. ʊʘʢ, ʫ ʩʪʘʪʪʽ 

çɽʢʦʥʦʤʽʢʘ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʚ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽè ɺ. ɭʬʘʥʦʚ ʨʦʟʛʣʷʜʘʻ ʥʘʩʣʽʜʢʠ 

ʚʦʻʥʥʠʭ ʜʽʡ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʦʢʨʝʤʘ ʚ 

ʍʘʨʢ̔ʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʪʘ ʪʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʾʭ 

ʨʝʟʫʣʴʪʘʪʽ; ʚʠʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰ ʧʦʩʪʨʘʞʜʘʣʽ ʨʘʡʦʥʠ ʚ 

ʘʩʧʝʢʪʽ ʩʦʮʽʘʣʴʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ, ʟʘʡʥʷʪʦʩʪʽ, ʙʝʟʧʝʢʠ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʦʢʨʝʩʣʶʻ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ 

ʜʽʷʣʴʥʦʩʪʽ ʦʙʣʘʩʥʦʾ  ̔ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʚ ʩʬʝʨʽ ʧʽʜʪʨʠʤ-

ʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʝʣʘ [11]. 

ɼʦʩʣʽʜʞʝʥʥʷ çʇʦʣʽʪʠʯʥʘ ʢʘʨʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ: ʪʝʥʜʝʥʮʽʾ ʜʚʦʭ ʨʦʢʽʚ ʚʽʡʥʠè, ʧʨʦʚʝʜʝʥʝ ʢʦʤʘʥ-

ʜʦʶ ɻʨʦʤʘʜʷʥʩʴʢʦʾ ʤʝʨʝʞʽ çʆʇʆʈɸè, ʧʨʠʩʚʷʯʝʥʝ 

ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʧʦʣʽʪʠʯʥʽʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽʡ 

ʩʠʪʫʘʮʽʾ ʍʘʨʢʽʚʱʠʥʠ ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ 

ʚʽʡʥʠ, ʚʢʣʶʯʘʶʯʠ ʦʮʽʥʢʫ ʚʪʨʘʪ ʨʝʛʽʦʥʫ, ʦʛʣʷʜʫ ʨʫʡ-

ʥʫʚʘʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʝʥʥʶ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʽ 

ʤʽʛʨʘʮʽʡʥʠʭ ʟʤʽʥ, ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʚʠʢʣʠʢʽʚ 

ʧʨʦʮʝʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʫ ʪʦʱʦ [22]. 

ɺ ʩʪʘʪʪʽ çʍʘʨʢʽʚʱʠʥʘ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ: ʚʽʜ ʧʨʦ-

ʤʠʩʣʦʚʦʛʦ ʮʝʥʪʨʫ ʜʦ ʧʨʠʬʨʦʥʪʦʚʦʾ ʟʦʥʠè ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʘʥʘʣʽʟ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʽʜ 

ʯʘʩ ʚʽʡʥʠ, ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚ ʚʦʻʥʥʠʭ ʜʽʡ 

ʥʘ ʩʽʣʴʩʴʢʽ ʛʨʦʤʘʜʠ, ʝʢʦʥʦʤʽʢʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʨʝʛʽʦʥʫ. ɸʚʪʦʨ ʦʮʽʥʶʻ ʚʧʣʠʚ ʚʽʡʥʠ ʥʘ ʬʽʥʘʥʩʦʚʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʍʘʨʢʽʚʱʠʥʠ, 

ʷʢʘ ʜʦ ʚʽʡʥʠ ʚʭʦʜʠʣʘ ʜʦ ʧôʷʪʽʨʢʠ ʧʨʦʚʽʜʥʠʭ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ, ʘ ʟʘ ʜʚʘ ʨʦʢʠ ʚʽʡʥʠ ʩʪʘʣʘ ʛʣʠʙʦʢʦʛʦ ʜʦʪʘ-

ʮʽʡʥʦʶ [3]. 

ɺ ʟʚʽʪʽ çɿʙʠʪʢʠ, ʚʪʨʘʪʠ ʪʘ ʧʦʪʨʝʙʠ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷè, 

ʷʢʠʡ ʧʽʜʛʦʪʫʚʘʣʠ ʬʘʭʽʚʮʽ ʎʝʥʪʨʫ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʘ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʂʠʾʚʩʴʢʦʾ ʰʢʦʣʠ 

ʝʢʦʥʦʤʽʢʠ KSE çAgrocenterè ʪʘ ʉʚʽʪʦʚʦʛʦ ɹʘʥʢʫ, 

ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʙʠʪʢʠ ʪʘ ʚʪʨʘʪʠ, ʷʢʽ ʟʘ-

ʟʥʘʚ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʪʘʥʦʤ ʥʘ 31 ʛʨʫʜʥʷ 2023 ʨʦʢʫ. 

ʅʘʛʦʣʦʰʫʶʪʴʩʷ ʥʘʛʘʣʴʥʽ ʧʦʪʨʝʙʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʥʘ 2024 ʨʽʢ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦ- ʽ ʜʦʚʛʦʩʪʨʦ-

ʢʦʚʽ ʧʦʪʨʝʙʠ ʱʦʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʛʘʣʫʟʽ [14]. ɺ ʮʽʣʦʤʫ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʧʣʠʚ ʚʽʡʥʠ 

ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʷʢ ʧʨʽʦʨʠʪʝʪʥʫ 

ʝʢʩʧʦʨʪʦʦʨʽʻʥʪʦʚʘʥʫ ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ 

ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʩʪʘʪʪʷʭ ʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ [1-2; 5; 14; 28; 30 ʪʘ ʽʥʰʽ].  

ɺ ʩʪʘʪʪʽ çʄʠʥʫʚ ʜʨʫʛʠʡ ʨʽʢ ʚʝʣʠʢʦʾ ʚʽʡʥʠ: 

ʍʘʨʢʽʚʱʠʥʘ ʫ ʬʘʢʪʘʭ ʪʘ ʮʠʬʨʘʭè ʥʘʜʘʶʪʴʩʷ ʩʪʘʪʠ-

ʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʥʘʩʣʽʜʢʠ ʚʽʡʥʠ ʜʣʷ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʤʦʛʨʘʬʽʯʥʫ 

ʩʠʪʫʘʮʽʶ ʽ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ ʨʝʛʽʦʥʫ, 

ʤʘʩʰʪʘʙʠ ʨʫʡʥʫʚʘʥʴ, ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʧʦʚʝʨʥʝʥʥʷ 

ʙʽʟʥʝʩʫ, ʧʨʦʙʣʝʤʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʦʱʦ 

[16]. 

ʎʽʢʘʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʝ ʜʽʷʣʴʥʦʩʪʽ 

ʩʽʣʴʩʴʢʠʭ ʽ ʩʝʣʠʱʥʠʭ ʨʘʜ ʪʘ ʚʽʡʩʴʢʦʚʠʭ ʘʜʤʽʥʽʩʪʨʘ-

ʮʽʡ ʍʘʨʢʽʚʱʠʥʠ ʚ 2024 ʨʦʮʽ, ʧʨʦʚʝʜʝʥʝ ʘʥʘʣʽʪʠʯʥʠʤ 

ʮʝʥʪʨʦʤ çʆʙʩʝʨʚʘʪʦʨʽʷ ʜʝʤʦʢʨʘʪʽʾè. ɺ ʜʦʩʣʽʜʞʝʥʥʽ 

ʘʥʘʣʽʟʫʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʴ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʥʘ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ ʚ ʘʩʧʝʢʪʽ ʾʭ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʧʨʽʦʨʠʪʝʪʽʚ ʨʦʙʦʪʠ 

[23].  

ʇʝʨʽʦʜʠʯʥʦ ʭʽʜ ʧʦʜʽʡ ʪʘ ʥʘʩʣʽʜʢʠ ʧʦʚʥʦʤʘʩ-

ʰʪʘʙʥʦʾ ʚʽʡʥʠ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʩʚʽʪʣʶʶʪʴ 

ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ [3; 10; 12; 16; 23; 25-26; 29 

ʪʘ ʽʥʰʽ]. ɸʣʝ ʪʘʢʽ ʧʫʙʣʽʢʘʮʽʾ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʩʫʙôʻʢʪʠʚʥʽ ʧʦʛʣʷʜʠ, ʩʧʨʦʱʝʥʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʝʨʝʚʽʨʝʥʠʤʠ. ʅʘʫ-

ʢʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʤʘʛʘʻ ʦʧʦʨʠ ʥʘ ʧʝʨʝʚʽʨʝʥʽ ʜʞʝ-

ʨʝʣʘ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʬʘʢʪʘʭ, ʝʢʩʧʝʨʪʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ ʪʘ ʨʝʪʝʣʴʥʽʡ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. ʊʘʢʠʤʠ ʻ 

ʜʘʥʽ, ʱʦ ʧʫʙʣʽʢʫʶʪʴʩʷ ʥʘ ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʘʭ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʪʘ ʨʘʡʦʥʥʠʭ ʚʽʡʩʴʢʦʚʠʭ 

ʘʜʤʽʥʽʩʪʨʘʮʽʡ [27], ʩʘʡʪʘʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ 

ʨʝʛʽʦʥʫ, ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ [6], ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠ-

ʢʠ ʋʢʨʘʾʥʠ [8], ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ ʧʠʪʘʥʴ ʨʝʽʥʪʝʛʨʘʮʽʾ 

ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʽʥʰʠʭ 

ʤʽʥʽʩʪʝʨʩʪʚ ʽ ʩʣʫʞʙ ʋʢʨʘʾʥʠ ʪʦʱʦ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʧʦʚʥʦʤʘʩʰʪʘʙ-

ʥʦʾ ʚʽʡʥʠ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʱʠʥʠ. ʈʝ-

ʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ: ʚʠʟʥʘʯʠʪʠ ʥʘʩʝ-

ʣʝʥʽ ʧʫʥʢʪʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ 

ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʷʢʽ ʙʫʣʠ ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ 

ʧʽʜ ʦʢʫʧʘʮʽʻʶ ʷʢ ʪʘʢʽ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ 

ʚʦʻʥʥʠʭ ʜʽʡ; ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʚʦʻʥʥʠʭ ʜʽʡ ʜʣʷ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʝʢʦʣʦʛʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

ʦʢʨʝʩʣʠʪʠ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥ-

ʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʱʠʥʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ ʧʠʪʘʥʴ ʨʝʽʥʪʝʛʨʘʮʽʾ ʪʠʤʯʘʩʦʚʦ 

ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʚʩʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʚʦʻʥʥʠʭ ʜʽʡ, 

ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʦʞʣʠʚʠʭ ʙʦʡ-

ʦʚʠʭ ʜʽʡ, ʪʝʨʠʪʦʨʽʾ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʪʠʤʯʘʩʦ-

ʚʦ ʦʢʫʧʦʚʘʥʽ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʪʝʨʠʪʦʨʽʾ [15]. 

ʅʘ ʞʘʣʴ, ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʪʝʨʠ-

ʪʦʨʽʻʶ ʤʦʞʣʠʚʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʦʩʢʽʣʴʢʠ ʤʝʞʫʻ ʟ 

ʈʦʩʽʻʶ ʪʘ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʶ ʃʫʛʘʥʩʴʢʦʶ ʦʙ-

ʣʘʩʪʶ, ʜʝ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚʽʡʩʴʢʦʚʽ ʩʠʣʠ ʢʨʘʾʥʠ-

ʘʛʨʝʩʦʨʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʩʪʨʘʞʜʘʣʠʤʠ 

ʚʽʜ ʚʦʻʥʥʠʭ ʜʽʡ ʻ ʪʝʨʠʪʦʨʽʾ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ 

ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʙʫʣʠ ʘʙʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʜ ʪʠʤʯʘʩʦʚʦʶ 

ʦʢʫʧʘʮʽʻʶ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʟʦʥʽ ʘʢʪʠʚʥʠʭ 

ʙʦʡʦʚʠʭ ʜʽʡ ʧʝʨʝʙʫʚʘʻ 595 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʨʝʛʽʦʥʫ 

(34,0 % ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʩʪʘʥʦʤ ʥʘ 

01. 01. 2022 ʨʦʢʫ ʩʢʣʘʜʘʣʘ 1751 ʧʦʩʝʣʝʥʴ), ʟʦʢʨʝʤʘ 

8 ʤʽʩʪ, 19 ʩʤʪ ʽ 568 ʩʽʣ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

26-ʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ɹʦʛʦʜʫʭʽʚʩʴʢʦʛʦ, 
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ɯʟʶʤʩʴʢʦʛʦ, ʂʫʧôʷʥʩʴʢʦʛʦ, ʍʘʨʢʽʚʩʴʢʦʛʦ ʽ ʏʫʛʫʾʚʩʴ-

ʢʦʛʦ ʨʘʡʦʥʽʚ. ɿ ʮʠʭ 26-ʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ 15 

ʚʭʦʜʷʪʴ ʜʦ ʟʦʥʠ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʧʦʚʥʽʩʪʶ, 3 ï 

ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 80 %, ʱʝ 4 ï ʥʘ 50-80 % (ʪʘʙʣ. 1). 

ʉʝʨʝʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʫ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ 

ʜʽʡ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʩʢʣʘʜʘʶʪʴ ʩʝʣʘ ï 568 ʧʦʩʝʣʝʥʴ ʘʙʦ 

95,5 % ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʩʪʘʥʦʤ ʥʘ 01. 01. 2022 ʨʦʢʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʥʘʨʘʭʦʚʫʚʘʣʦʩʷ 1674 ʩʽʣ, ʫ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ 

ʧʝʨʝʙʫʚʘʻ 33,9 % ʚʩʽʭ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴ ʨʝʛʽʦʥʫ  

[8-9; 15]. 

ʊʘʙʣʠʮʷ 1 

ʊʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2024 ʨʦʢʫ  

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [9; 15]) 

Territories of the Kharkiv region where hostilities as of the end of 2024 
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ʊʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ 

ʉʢʣʘʜ  

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ  

ʛʨʦʤʘʜʠ 

ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ  

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʚ  

ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ 

ʇʠʪʦʤʘ ʚʘʛʘ 

 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʫ  

ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ, % 

ʤʽʩʪʘ ʩʤʪ ʩʝʣʘ ʚʩʴʦʛʦ 

ʚʽʜ ʫʩʽʭ 

ʧʦʩʝʣʝʥʴ 

ʛʨʦʤʘʜʠ 

ʚʽʜ ʩʽʣ 

ʛʨʦʤʘʜʠ 
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 ɿʦʣʦʯʽʚʩʴʢʘ  

ʩʝʣʠʥɦʘ  
1 ʩʤʪ + 72 ʩʝʣʘ  1 72 73 100,0 100,0 

ɯ
ʟ
ʶ
ʤ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ɹʘʣʘʢʣʽʡʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 36 ʩʽʣ 1  36 37 100,0 100,0 

ɯʟʶʤʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 15 ʩʽʣ 1  15 16 100,0 100,0 

ɹʦʨʽʚʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 37 ʩʽʣ  1 37 38 100,0 100,0 

ɹʘʨʚʽʥʢʽʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 59 ʩʽʣ 1  59 60 100,0 100,0 

ʉʘʚʠʥʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 17 ʩʽʣ  1 17 18 100,0 100,0 

ʂʫʥʴʻʚʩʴʢʘ ʩʽʣʴʩʴʢʘ 18 ʩʽʣ   18 18 100,0 100,0 

ʆʩʢʽʣʴʩʴʢʘ ʩʽʣʴʩʴʢʘ 27 ʩʽʣ   27 27 100,0 100,0 
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ʇʝʪʨʦʧʘʣʽʚʩʴʢʘ 

ʩʽʣʴʩʴʢʘ 
16 ʩʽʣ   11 11 68,8 68,8 

ʂʫʧôʷʥʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 2 ʩʤʪ + 

9 ʩʽʣ 
1  8 9 75,0 88,9 

ʂʫʨʠʣʽʚʩʴʢʘ  

ʩʽʣʴʩʢɹʘ 
13 ʩʽʣ   13 13 100,0 100,0 

ɼʚʦʨʽʯʘʥʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 54 ʩʽʣ  1 27 28 50,9 50,0 

ʐʝʚʯʝʥʢʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 59 ʩʽʣ  1 59 60 100,0 100,0 
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ɹʝʟʣʶʜʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
3 ʩʤʪ + 8 ʩʽʣ  3 8 11 100,0 100,0 

ɺʽʣʴʭʽʚʩʴʢʘ ʩʽʣʴʩʴʢʘ 1 ʩʤʪ + 20 ʩʽʣ  1 15 16 76,2 75,0 

ɼʝʨʛʘʯʽʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 3 ʩʤʪ + 

34 ʩʝʣʘ 
1 3 27 31 81,6 79,4 

ʃʠʧʝʮʴʢʘ ʩʽʣʴʩʴʢʘ 17 ʩʽʣ   17 17 100,0 100,0 

ʄʘʣʦʜʘʥʠʣʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 6 ʩʽʣ   2 2 28,6 33,3 

ʈʦʛʘʥʩʴʢʘ ʩʝʣʠʱʥʘ 2 ʩʤʪ + 5 ʩʽʣ  1 5 6 85,7 100,0 

ʍʘʨʢʽʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ 1   1 100,0   
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ɺʦʚʯʘʥʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 2 ʩʤʪ + 

72 ʩʝʣʘ 
1 2 72 75 100,0 100,0 

ʏʫʛʫʾʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 1 ʩʤʪ + 

7 ʩʽʣ 
1   1 11,1 0,0 

ʇʝʯʝʥʽʟʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 11 ʩʽʣ  1 2 3 25,0 18,2 

ʉʪʘʨʦʩʘʣʪʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 19 ʩʽʣ  1 3 4 20,0 15,8 

ʏʢʘʣʦʚʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 19 ʩʽʣ  1 16 17 85,0 84,2 

ʄʘʣʠʥʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 2 ʩʽʣ  1 2 3 100,0 100,0 

ɺʩʴʦʛʦ   8 19 568 595   
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ɺ ʧʝʨʰʽ ʤʽʩʷʮʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʙʫʣʦ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦ 

597 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (34,1 % ʚʩʽʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʦʙʣʘʩʪʽ) [8-9; 15]. ʊʘʢ, ʙʫʣʠ ʦʢʫʧʦʚʘʥʽ 

4 ʤʽʩʪʘ (ɹʘʣʘʢʣʽʷ, ɯʟʶʤ, ʂʫʧôʷʥʩʴʢ, ɺʦʚʯʘʥʩʴʢ), 

19 ʩʝʣʠʱ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʪʘ 574 ʩʝʣʘ. ʆʢʫʧʘʮʽʷ ʪʦʨʢ-

ʥʫʣʘʩʷ 28-ʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʧôʷʪʠ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ï ɹʦʛʦʜʫʭʽʚʩʴʢʦʛʦ, 

ɯʟʁʤʩʴʢʦʛʦ, ʂʫʧôʷʥʩʴʢʦʛʦ, ʍʘʨʢʽʚʩʴʢʦʛʦ ʽ ʏʫʛʫʾʚʩʴ-

ʢʦʛʦ. ʉʝʨʝʜ ʮʠʭ 28-ʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʧʦ-

ʚʥʽʩʪʶ ʦʢʫʧʦʚʘʥʠʤʠ ʙʫʣʠ 17 ʽ ʱʝ 5 ï ʦʢʫʧʦʚʘʥʽ 

ʙʽʣʴʰʝ, ʥʽʞ ʥʘ ʧʦʣʦʚʠʥʫ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʷ 2 

ʊʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ ʙʫʣʠ ʯʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʤʠ, ʩʪʘʥʦʤ  

ʥʘ ʢʽʥʝʮʴ 2024 ʨʦʢʫ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [9; 15]) 

Territories of the Kharkiv region are being (were) temporarily occupied by the Russian Federation  

as of the end of 2024 
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ʊʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ 

ʉʢʣʘʜ  

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ  

ʛʨʦʤʘʜʠ 

ʆʢʫʧʦʚʘʥʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 

ʇʠʪʦʤʘ ʚʘʛʘ  

ʦʢʫʧʦʚʘʥʠʭ  

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, % 

ʤʽʩʪʘ ʩʤʪ ʩʝʣʘ ʚʩʴʦʛʦ 

ʚʽʜ ʫʩʽʭ 

ʧʦʩʝʣʝʥʴ 

ʛʨʦʤʘʜʠ 

ʚʽʜ ʩʽʣ 

ʛʨʦʤʘʜʠ 
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 ɿʦʣʦʯʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ  
1 ʩʤʪ + 72 ʩʝʣʘ   2 2 2,7 2,8 

ɯ
ʟ
ʶ
ʤ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ɹʘʣʘʢʣʽʡʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 36 ʩʽʣ 1  16 17 45,9 44,4 

ɯʟʶʤʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 15 ʩʽʣ 1  15 16 100,0 100,0 

ɹʦʨʽʚʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 37 ʩʽʣ  1 37 38 100,0 100,0 

ɹʘʨʚʽʥʢʽʚʩʴʢʘ  

ʤʽʩɹʢʘ 
1 ʤʽʩʪʦ + 59 ʩʽʣ   2 2 3,3 3,4 

ʉʘʚʠʥʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 17 ʩʽʣ  1 17 18 100,0 100,0 

ʂʫʥʴʻʚʩʴʢʘ ʩʽʣʴʩʴʢʘ 18 ʩʽʣ   18 18 100,0 100,0 

ʆʩʢʽʣʴʩʴʢʘ ʩʽʣʴʩʴʢʘ 27 ʩʽʣ   24 24 88,9 88,9 
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ʇʝʪʨʦʧʘʣʽʚʩʴʢʘ 

ʩʽʣʴʩʴʢʘ 
16 ʩʽʣ   16 16 100,0 100,0 

ʂʫʧôʷʥʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 2 ʩʤʪ + 

9 ʩʽʣ 
1 2 9 12 100,0 100,0 

ʂʽʥʜʨʘʰʽʚʩʴʢʘ 

ʩʽʣʴʩʴʢʘ 
32 ʩʝʣʘ   32 32 100,0 100,0 

ʂʫʨʠʣʽʚʩʴʢʘ  

ʩʽʣʴʩʢɹʘ 
13 ʩʽʣ   13 13 100,0 100,0 

ɼʚʦʨʽʯʘʥʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 54 ʩʽʣ  1 54 55 100,0 100,0 

ɺʽʣʴʭʫʚʘʪʩʴʢʘ 

ʩʽʣʴʩʴʢʘ 
1 ʩʤʪ + 29 ʩʽʣ  1 29 30 100,0 100,0 

ɺʝʣʠʢʦʙʫʨʣʫʮʴʢʘ 

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 50 ʩʽʣ  1 50 51 100,0 100,0 

ʐʝʚʯʝʥʢʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 59 ʩʽʣ  1 59 60 100,0 100,0 

ʍ
ʘ
ʨ
ʢ
ʽ
ʚ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ɺʽʣʴʭʽʚʩʴʢʘ ʩʽʣʴʩʴʢʘ 1 ʩʤʪ + 20 ʩʽʣ   9 9 42,9 45,0 

ɼʝʨʛʘʯʽʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 3 ʩʤʪ + 

34 ʩʝʣʘ 
 3 21 24 63,2 61,8 

ʃʠʧʝʮʴʢʘ ʩʽʣʴʩʴʢʘ 17 ʩʽʣ   17 17 100,0 100,0 

ʄʘʣʦʜʘʥʠʣʽʚʩʴʢʘ 

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 6 ʩʽʣ  1 4 5 71,4 66,7 

ʈʦʛʘʥʩʴʢʘ ʩʝʣʠʱʥʘ 2 ʩʤʪ + 5 ʩʽʣ  1  1 14,3 0,0 

ʎʠʨʢʫʥʽʚʩʴʢʘ 

ʩʽʣʴʩʴʢʘ 

 

 

 

9 ʩʽʣ   9 9 100,0 100,0 
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ʏ
ʫ
ʛ
ʫ
ʾ
ʚ
ʩ

ʢɹ
ʠ
ʡ 

ɺʦʚʯʘʥʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 2 ʩʤʪ + 

72 ʩʝʣʘ 
1 2 72 75 100,0 100,0 

ʏʫʛʫʾʚʩʴʢʘ ʤʽʩʴʢʘ 1 ʤʽʩʪʦ + 1 ʩʤʪ + 

7 ʩʽʣ 
 1 7 8 88,9 100,0 

ʇʝʯʝʥʽʟʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 11 ʩʽʣ  1 11 12 100,0 100,0 

ʉʪʘʨʦʩʘʣʪʽʚʩʴʢʘ 

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 19 ʩʽʣ  1 19 20 100,0 100,0 

ʏʢʘʣʦʚʩʴʢʘ ʩʝʣʠʱʥʘ 1 ʩʤʪ + 19 ʩʽʣ  1 11 12 60,0 57,9 

ʄʘʣʠʥʽʚʩʴʢʘ  

ʩʝʣʠʱʥʘ 
1 ʩʤʪ + 2 ʩʽʣ   1 1 33,3 50,0 

ɺʩʴʦʛʦ   4 19 574 597   

 

ɺ ʧʝʨʰʽ ʞ ʜʥʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ (24-

28 ʣʶʪʦʛʦ) ʙʫʣʠ ʦʢʫʧʦʚʘʥʽ 519 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

(86,9 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʢʫʧʦʚʘʥʠʭ ʧʦʩʝʣʝʥʴ 

ʨʝʛʽʦʥʫ), ʱʝ 44 ï ʚ ʙʝʨʝʟʥʽ ʪʘ 34 ï ʚ ʢʚʽʪʥʽ 2022 ʨʦʢʫ 

(ʨʠʩ. 1).  

ɺ ʭʦʜʽ ʪʘʢ ʟʚʘʥʦʛʦ ʉʣʦʙʦʞʘʥʩʴʢʦʛʦ (ʍʘʨʢʽʚʩʴ-

ʢʦʛʦ) ʢʦʥʪʨʥʘʩʪʫʧʫ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ, ʷʢʠʡ 

ʨʦʟʧʦʯʘʚʩʷ 6 ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ, ʙʫʣʦ ʟʚʽʣʴʥʝʥʦ 

506 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (84,8 %). 

ʅʘ ʞʘʣʴ, 32 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʠ ʟʘʣʠʰʠʣʠʩʷ ʧʽʜ ʦʢʫ-

ʧʘʮʽʻʶ (27 ʩʽʣ ɼʚʦʨʽʯʘʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʪʘ 5 ʩʽʣ ʇʝʪ-

ʨʦʧʘʚʣʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʛʨʦʤʘʜ ʂʫʧôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ) 

(ʨʠʩ. 2). 

ʉʠʣʘʤ ɿʉʋ ʥʝ ʚʜʘʣʦʩʷ ʧʦʚʥʽʩʪʶ ʟʚʽʣʴʥʠʪʠ 

ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ. ʃʽʥʽʷ ʬʨʦʥʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʨʫ-

ʛʦʾ ʧʦʣʦʚʠʥʠ 2022 ʨʦʢʫ, ʧʨʦʭʦʜʠʪʴ ʧʦ ʂʫʧôʷʥʩʴʢʦʤʫ 

ʨʘʡʦʥʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʩʪʽʡʥʠʤʠ ʦʙʩʪʨʽʣʘʤʠ 

ʨʦʩʽʡʩʴʢʦʾ ʘʨʤʽʾ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚ ʪʨʘʚʥʽ 2024 ʨʦʢʫ 

ʨʦʟʧʦʯʘʚʩʷ ʥʦʚʠʡ ʥʘʩʪʫʧ ʟʙʨʦʡʥʠʭ ʩʠʣ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ʥʘ ʍʘʨʢʽʚʱʠʥʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʧʨʘʢ-

ʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʟʥʠʱʝʥʝ ʤʽʩʪʦ ɺʦʚʯʘʥʩʴʢ, ʨʦʟʪʘʰʦ-

ʚʘʥʝ ʚ 5 ʢʤ ʚʽʜ ʢʦʨʜʦʥʫ ʟ ʈʦʩʽʻʶ [22]. ʊʘʢʦʞ ʨʦʩʽʡʩʴ-

ʢʽ ʚʽʡʩʴʢʘ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʥʘ ʂʫʧôʷʥʩʴʢʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺ ʪʨʘʚʥʽ-ʩʝʨʧʥʽ 2024 ʨʦʢʫ ʾʤ ʚʜʘʣʦʩʷ ʟʥʦʚʫ ʦʢʫʧʫʚʘ-

ʪʠ 5 ʩʽʣ ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʛʨʦʤʘʜʠ 

ʂʫʧôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ [15]. 

ʊʨʠʚʘʣʽʩʪʴ ʦʢʫʧʘʮʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ ʜʚʦʭ ʜʥʽʚ (ʩ. ʂʣʫʛʠʥʦ-

ɹʘʰʢʠʨʽʚʢʘ ʏʫʛʫʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʛʨʦʤʘʜʠ ʏʫʛʫʾʚʩʴʢʦ-

ʛʦ ʨʘʡʦʥʫ, ʷʢʝ ʦʢʫʧʫʚʘʣʠ 24. 02. 2022 ʨʦʢʫ ʪʘ ʟʚʽʣʴ-

ʥʠʣʠ 26. 02. 2022 ʨʦʢʫ) ʜʦ 312 ʜʥʽʚ (ʩ. ɻʨʷʥʠʢʽʚʢʘ 

ɼʚʦʨʽʯʘʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʛʨʦʤʘʜʠ ʂʫʧôʷʥʩʴʢʦʛʦ ʨʘʡʦ-

ʥʫ, ʷʢʝ ʦʢʫʧʫʚʘʣʠ 24. 02. 2022 ʨʦʢʫ ʪʘ ʟʚʽʣʴʥʠʣʠ 

02. 01. 2023 ʨʦʢʫ) (ʨʠʩ. 3). ʈʷʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢ 

ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʜʦʩʽ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʦʢʫʧʘʮʽʻʶ, 

ʪʦʙʪʦ ʚʞʝ ʧʦʥʘʜ ʪʠʩʷʯʫ ʜʥʽʚ. 

 
ʈʠʩ. 1. ʍʨʦʥʦʣʦʛʽʷ ʦʢʫʧʘʮʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2022-2024 ʨʦʢʘʭ  

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [15]) 

Fig. 1. Chronology of the occupation of settlements in the Kharkiv region in 2022-2024 

 

ωͦ ͍ͯͨͦ͊ͤͦ͟ 
373 
͔͔͙ͤ͊ͫͤ͡ͻ 
͍ͨͯͤͭ͟͜ 

24.02.2022 

ωͦ ͍ͯͨͦ͊ͤͦ͟ 
18 
͔͔͙ͤ͊ͫͤ͡ͻ 
͍ͨͯͤͭ͟͜ 

25.02.2022 

ωͦ ͍ͯͨͦ͊ͤͦ͟ 
94 
͔͔͙ͤ͊ͫͤ͡ͻ 
͍ͨͯͤͭ͟͜ 

26.02.2022 

ωͦ ͍ͯͨͦ͊ͤͦ͟ 
29 
͔͔͙ͤ͊ͫͤ͡ͻ 
͍ͨͯͤͭ͟͜ 

27.02.2022 

ωͦ ͍ͯͨͦ͊ͤͦ͟ 
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28.02.2022 
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44 
͔͔͙ͤ͊ͫͤ͡ͻ 
͍ͨͯͤͭ͟͜ 
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34 
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ʈʠʩ. 2. ʍʨʦʥʦʣʦʛʽʷ ʟʚʽʣʴʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜ ʦʢʫʧʘʮʽʾ ʚ 2022-2023 ʨʦʢʘʭ  

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [15]) 

Fig. 2. Chronology of the liberation of settlements in the Kharkiv region from occupation in 2022-2023 

 

 

 
 

ʈʠʩ. 3. ʊʨʠʚʘʣʽʩʪʴ ʪʠʤʯʘʩʦʚʦʾ ʦʢʫʧʘʮʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2022-2023 ʨʦʢʘʭ  

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [15]) 

Fig. 3. Duration of the temporary occupation of settlements in the Kharkiv region in 2022-2023 

 

ʉʝʨʝʜ ʦʢʫʧʦʚʘʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʣʝʚʦʚʫ 

ʯʘʩʪʢʫ ʩʢʣʘʜʘʣʠ ʩʝʣʘ ï 574 ʧʦʩʝʣʝʥʥʷ (96,1 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʢʫʧʦʚʘʥʠʭ ʧʦʩʝʣʝʥʴ ʪʘ 34,3 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʽʣ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ).  

ʆʪʞʝ, ʩʝʨʝʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ 

ʙʫʣʠ ʘʙʦ ʱʝ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʦʢʫʧʘʮʽʻʶ, ʧʝʨʝʚʘʞʘ-

ʶʪʴ ʩʝʣʘ (ʙʽʣʴʰʝ 95 %). ʊʘʢʠʤʠ ʻ ʪʨʝʪʠʥʘ ʚʩʽʭ 

ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴ ʨʝʛʽʦʥʫ.  

ʉʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʟ ʾʭ ʞʠʪʝʣʷʤʠ, ʟʝʤʣʷʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʾʭ ʶʨʠʩʜʠʢʮʽʾ, ʪʨʘʜʠʮʽʡʥʦ ʻ ʦʩʥʦʚʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [11]. ʇʦʚʥʦʤʘʩ-

ʰʪʘʙʥʘ ʚʽʡʥʘ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʟʠʣʘʩʷ ʥʘ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʝʛʽʦʥʫ. ɿʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ ʝʢʦʥʦʤʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɿʥʠ-

ʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʩʦ-

ʙʠʩʪʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʥʘʩʝʣʝʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʡ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʨʫ-

ʰʝʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʮʠʢʣʽʚ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʠʣʠ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʠʤʠ ʪʦʚʘʨʘʤʠ ʽ ʧʦʩʣʫ-

ʛʘʤʠ. ʉʫʪʪʻʚʦ ʟʥʠʟʠʣʘʩʷ ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʩʝʣʷʥ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʯʦʾ ʩʠʣʠ ʟʤʫʰʝʥʘ ʙʫʣʘ 

ʧʦʢʠʥʫʪʠ ʩʝʣʘ ʯʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠ-

ʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʘʛʨʘʨʥʠʭ ʢʫʣʴʪʫʨ. 

ʄʽʩʮʝʚʽ ʬʝʨʤʝʨʠ ʩʪʠʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʧʨʦʜʘʞʫ 

ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʩʧʝʢʫʣʷʮʽʾ ʥʘ ʨʠʥʢʫ ʟʝʨʥʘ, ʱʦ ʱʝ 

ʙʽʣʴʰʝ ʫʩʢʣʘʜʥʠʣʦ ʾʭ ʬʽʥʘʥʩʦʚʝ ʩʪʘʥʦʚʠʱʝ [29]. 

ʅʘʜʭʦʜʞʝʥʥʷ ʜʦ ʙʶʜʞʝʪʽʚ ʛʨʦʤʘʜ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠ-

ʣʠʩʴ, ʱʦ ʫʩʢʣʘʜʥʠʣʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦ-

ʛʨʘʤ ʪʘ ʨʝʤʦʥʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʊʘʢ, ʧʨʦʪʷʛʦʤ ʪʽʣʴʢʠ 2022 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʜʽʶʯʠʭ 

ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 29,2 % ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ (ʚ ʋʢʨʘʾʥʽ ï ʥʘ 24,7 %), 

ʢʽʣʴʢʽʩʪʴ ʟʘʡʥʷʪʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ï ʥʘ 34,5 % (ʚ ʋʢʨʘʾʥʽ ï ʥʘ 15,2 %), ʦʙʩʷʛ 

ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ï ʥʘ 

45,1 % (ʚ ʋʢʨʘʾʥʽ ï ʥʘ 28,7 %) [7-8] (ʨʠʩ. 4-6). 
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ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʜʽʶʯʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ  

ʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2021-2022 ʨʦʢʘʭ (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [7-8]) 

Fig. 4. Dynamics of the number of active business entities in agriculture in Ukraine and the Kharkiv region  

in 2021-2022 

 

 

 
 

ʈʠʩ. 5. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʟʘʡʥʷʪʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ ʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ  

ʚ 2021-2022 ʨʦʢʘʭ (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [7-8]) 

Fig. 5. Dynamics of the number of employed workers in agriculture in Ukraine and the Kharkiv region in 2021-2022 

 

ɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʨʝʛʽʦʥʫ ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ ʟʙʠʪʢʽʚ 

ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʾʭ 

ʟʥʘʯʥʝ ʟʘʤʽʥʫʚʘʥʥʷ, ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʽʜ 

ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʟʨʫʡʥʦʚʘʥʦʾ ʪʝʭʥʽʢʠ. ʉʪʘʥʦʤ ʥʘ ʛʨʫ-

ʜʝʥʴ 2024 ʨʦʢʫ ʟʘʤʽʥʦʚʘʥʠʤʠ ʻ 574 ʪʠʩ. ʛʘ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʱʦ ʩʢʣʘʜʘʻ 30 % ʚʽʜ ʾʭ ʟʘʛʘʣʴ-

ʥʦʾ ʧʣʦʱʽ ʚ ʨʝʛʽʦʥʽ [12]. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʦʢ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʘʢʪʠʯʥʦ ʟʫʧʠʥʠʚʩʷ, ʩʪʦʾʪʴ 

ʧʠʪʘʥʥʷ ʧʨʦ ʾʭ ʚʠʞʠʚʘʥʥʷ [11]. ʇʦʜʘʣʴʰʝ ʨʦʟ-

ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʽʚ ʻ ʜʦʚ-

ʛʦʪʨʠʚʘʣʠʤ ʽ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʉʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2024 ʨʦʢʫ ʩʧʽʣʴ-

ʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠ-

ʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʨʦʬʽʣʴʥʠʭ ʩʣʫʞʙ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʬʘʭʽʚʮʽʚ ʨʦʟʤʽʥʦʚʘʥʦ ʙʽʣʴʰʝ 29 ʪʠʩ. ʛʘ ʟʝʤʣʽ, ʪʦʙʪʦ 

5,1 % ʚʩʽʭ ʟʘʤʽʥʦʚʘʥʠʭ ʫʛʽʜʴ ʨʝʛʽʦʥʫ [12]. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʝʛʽʦʥʫ 

ʟʥʠʟʠʣʘʩʷ ʥʘ ʜʝʩʷʪʢʠ ʚʽʜʩʦʪʢʽʚ, ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ ʥʝ-

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʽʚʥʦʾ ʢʘʤʧʘʥʽʾ ʪʘ ʟʙʦʨʫ 

ʚʨʦʞʘʶ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʧʽʜ ʦʢʫʧʘʮʽʻʶ 

ʯʠ ʧʽʜʜʘʚʘʣʠʩʷ ʦʙʩʪʨʽʣʘʤ. ʉʫʪʪʻʚʦ ʩʢʦʨʦʪʠʣʦʩʷ ʧʦ-

ʛʦʣʽʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ï ʷʢ ʯʝʨʝʟ 

ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʪʘʢ ʽ ʯʝʨʝʟ ʪʝ, ʱʦ ʬʝʨʤʝʨʠ ʥʝ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʬʝʨʤʠ, ʦʪʨʠʤʘʪʠ ʢʦʨʤ ʜʣʷ ʪʚʘ-

ʨʠʥ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʥʝʦʙʭʽʜʥʦʶ ʚʝʪʝʨʠʥʘʨʥʦʶ 

ʧʽʜʪʨʠʤʢʦʶ ʪʘ ʜʦʛʣʷʜʦʤ [28]. ʊʘʢ, ʟʘ 2022-2023 ʨʦʢʠ 

ʧʦʛʦʣʽʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟʤʝʥʰʠʣʦʩʷ ʥʘ 30-40 %, ʘ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʜʝ-

ʷʢʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʥʘ 100 % 

(ʪʘʙʣ. 3-4). 
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ʈʠʩ. 6. ɼʠʥʘʤʽʢʘ ʦʙʩʷʛʫ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ ʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ  

ʚ 2021-2022 ʨʦʢʘʭ (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [7-8]) 

Fig. 6. Dynamics of agricultural production volume in Ukraine and the Kharkiv region in 2021-2022 

 

ʊʘʙʣʠʮʷ 3 

ɼʠʥʘʤʽʢʘ ʧʦʛʦʣʽʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2021-2023 ʨʦʢʘʭ,  

ʪʠʩ. ʛʦʣʽʚ ʥʘ 1 ʩʽʯʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʢʫ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [6-7]) 

Dynamics of livestock numbers in the Kharkiv region in 2021-2023,  

thousand heads as of january 1 of the respective year 
 

ʈʦʢʠ 
ɺʝʣʠʢʘ ʨʦʛʘʪʘ ʭʫʜʦʙʘ 

ʉʚʠʥʽ 
ɺʽʚʮʽ ʪʘ 

ʢʦʟʠ 

ʉʚʽʡʩʴʢʘ 

ʧʪʠʮʷ ʚʩʴʦʛʦ ʫ ʪ.ʯ. ʢʦʨʽʚ 

2022 134,2 65,1 157,1 47,3 6262,0 

2023
1,2

 79,2 38,7 59,8 24,5 2667,6 

2024
1,3

 85,6 42,3 90,5 25,4 4597,3 

ʇʠʪʦʤʘ ʚʘʛʘ 2023 ʨʦʢʫ 

ʜʦ 2021 ʨʦʢʫ, % 63,8 65,0 57,6 53,7 73,4 
 

1 ɼʘʥʽ ʥʘʚʝʜʝʥʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʪʝʨʠʪʦʨʽʡ ʪʘ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʡ, ʥʘ ʷʢʠʭ 

ʚʝʜʫʪʴʩʷ (ʚʝʣʠʩʷ) ʙʦʡʦʚʽ ʜʽʾ. 
2 ɯʥʬʦʨʤʘʮʽʷ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦ ʧʦʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟʚʽʪʽʚ (ʨʽʚʝʥʴ ʟʚʽʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 74%) ʪʘ ʧʨʦʚʝʜʝ-

ʥʠʭ ʜʦʦʮʽʥʦʢ ʧʦʢʘʟʥʠʢʽʚ. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʦʯʥʝʥʽ. 
3 ɯʥʬʦʨʤʘʮʽʷ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦ ʧʦʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟʚʽʪʽʚ (ʨʽʚʝʥʴ ʟʚʽʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 95%) ʪʘ ʧʨʦʚʝʜʝ-

ʥʠʭ ʜʦʦʮʽʥʦʢ ʧʦʢʘʟʥʠʢʽʚ. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʦʯʥʝʥʽ. 

 

ʊʘʙʣʠʮʷ 4 

ɼʠʥʘʤʽʢʘ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2021-2023 ʨʦʢʘʭ, ʪʠʩ. ʛʘ  
(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [6-7]) 

Dynamics of sown areas of agricultural crops in the Kharkiv region in 2021-2023, thousand hectares 
 

ʈʦʢʠ 

ʇʣʦʱʘ ʧʦʩʽʚʥʘ ʫʪʦʯʥʝʥʘ ʢʫʣʴʪʫʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʪʠʩ. ʛʘ ʇʣʦʱʘ  

ʥʘʩʘʜʞʝʥʴ  

ʢʫʣʴʪʫʨ  

ʧʣʦʜʦʚʠʭ ʪʘ 

ʷʛʽʜʥʠʭ  

(ʟʘʛʘʣʴʥʘ)  

ʢʫʣʴʪʫʨʠ 

ʟʝʨʥʦʚʽ ʪʘ 

ʟʝʨʥʦ-

ʙʦʙʦʚʽ 

ʙʫʨʷʢ  

ʮʫʢʨʦʚʠʡ 

ʬʘʙʨʠʯʥʠʡ 

ʩʦʥʷʰʥʠʢ ʢʘʨʪʦʧʣʷ 
ʢʫʣʴʪʫʨʠ 

ʦʚʦʯʝʚʽ 

2021 1061,8 5,7 575,4 55,2 31,6 6,9 

2022
1,2

 628,6 ï 310,8 26,2 16,1 6,2 

2023
1,3

 553,9 ï 530 43,7 23,4 5,9 

ʇʠʪʦʤʘ ʚʘʛʘ 

2023 ʨʦʢʫ ʜʦ 

2021 ʨʦʢʫ, % 52,2 0,0 92,1 79,2 74,1 85,5 
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1 ɼʘʥʽ ʥʘʚʝʜʝʥʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʪʝʨʠʪʦʨʽʡ ʪʘ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʡ, ʥʘ ʷʢʠʭ 

ʚʝʜʫʪʴʩʷ (ʚʝʣʠʩʷ) ʙʦʡʦʚʽ ʜʽʾ. 
2 ɯʥʬʦʨʤʘʮʽʷ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦ ʧʦʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟʚʽʪʽʚ (ʨʽʚʝʥʴ ʟʚʽʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 70%) ʪʘ ʧʨʦʚʝʜʝ-

ʥʠʭ ʜʦʦʮʽʥʦʢ ʧʦʢʘʟʥʠʢʽʚ. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʦʯʥʝʥʽ.  
3 ɯʥʬʦʨʤʘʮʽʷ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦ ʧʦʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟʚʽʪʽʚ (ʨʽʚʝʥʴ ʟʚʽʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 83%) ʪʘ ʧʨʦʚʝʜʝ-

ʥʠʭ ʜʦʦʮʽʥʦʢ ʧʦʢʘʟʥʠʢʽʚ. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʦʯʥʝʥʽ. 

 

ʉʫʪʪʻʚʠʭ ʧʦʰʢʦʜʞʝʥ ɹ ʟʘʟʥʘʣʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʘ ʪʝʭʥʽʢʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʜʘʪʢʦʚʦ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ɼʝʷʢʽ 

ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʪʨʘʪʠʣʠ ʜʦʩʪʫʧ ʜʦ ʨʠʥʢʽʚ 

ʟʙʫʪʫ, ʱʦ ʟʤʫʩʠʣʦ ʾʭ ʟʫʧʠʥʠʪʠ ʜʽʷʣʴʥʽʩʪʴ ʘʙʦ ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢʦʞ, ʯʝʨʝʟ ʨʫʡ-

ʥʫʚʘʥʥʷ ʝʣʝʚʘʪʦʨʽʚ ʽ ʩʢʣʘʜʽʚ, ʚʠʥʠʢʣʠ ʪʨʫʜʥʦʱʽ ʟʽ 

ʟʙʝʨʽʛʘʥʥʷʤ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʟʝʨʥʘ ʪʘ ʽʥʰʦʾ ʧʨʦ-

ʜʫʢʮʽʾ. ʗʢ ʧʦʢʘʟʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʢʦʤ-

ʧʘʥʽʾ IPSOS, ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʘʥʦʤ ʥʘ 

2024 ʨʽʢ ʧʦʚʥʽʩʪʶ ʟʥʠʱʝʥʦ ʘʙʦ ʯʘʩʪʢʦʚʦ ʧʦʰʢʦʜʞʝ-

ʥʦ 61 % ʟʝʨʥʦʩʭʦʚʠʱ ʨʝʛʽʦʥʫ [14]. 

ɿʛʽʜʥʦ ʟʚʽʪʫ, ʷʢʠʡ ʧʽʜʛʦʪʫʚʘʣʠ ʬʘʭʽʚʮʽ ʎʝʥʪʨʫ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ʂʠʾʚʩʴʢʦʾ ʰʢʦʣʠ ʝʢʦʥʦʤʽʢʠ KSE çAgrocenterè ʪʘ 

ʉʚʽʪʦʚʦʛʦ ɹʘʥʢʫ, ʩʪʘʥʦʤ ʥʘ 2024 ʨʽʢ ʟʘʛʘʣʴʥʘ ʩʫʤʘ 

ʚʪʨʘʪ ʽ ʟʙʠʪʢʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʯʝʨʝʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʩʢʣʘʣʘ 

7,359 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (9,19 % ʚʽʜ ʟʘʛʘʣʴʥʦʫʢʨʘʾʥʩʴ-

ʢʦʛʦ ʧʦʢʘʟʥʠʢʘ). ɹʽʣʴʰʠʭ ʚʪʨʘʪ ʽ ʟʙʠʪʢʽʚ ʟʘʟʥʘʣʦ 

ʪʽʣʴʢʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ɿʘʧʦʨʽʟʴʢʦʾ ʽ ʍʝʨʩʦʥʩʴ-

ʢʦʾ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 7). ɿʙʠʪʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʮʽʥʶʶʪʴʩʷ ʚ 1,36 ʤʣʨʜ. ʜʦʣ. 

ʉʐɸ, ʘ ʚʪʨʘʪʠ ï ʚ 6,0 ʤʣʨʜ. ʜʦʣ. ʉʐɸ [14]. 

 

 
 

ʈʠʩ. 7. ʈʦʟʧʦʜʽʣ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʟʘʛʘʣʴʥʦʶ ʩʫʤʦʶ ʚʪʨʘʪ ʽ ʟʙʠʪʢʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

ʟʘ 2022-2024 ʨʦʢʠ (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [14]) 

Fig. 7. Distribution of Ukrainian regions by total agricultural losses and damages in 2022-2024 

 

ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʟʙʠʪʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʯʝʨʝʟ ʚʪʨʘʪʠ ˇʨʫʥʪʽʚ 

ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʥʘ ʟʘʤʦʚ-

ʣʝʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʪʘ ʄʽʥʽʩʪʝʨ-

ʩʪʚʘ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʫ ʩʧʽʚʧʨʘʮʽ 

ʽʟ ʇʨʦʜʦʚʦʣʴʯʦʶ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʦʨ-

ʛʘʥʽʟʘʮʽʻʶ ʆʆʅ (FAO UN), ʧʦʢʘʟʘʣʦ, ʱʦ ʩʪʘʥʦʤ ʥʘ 

2024 ʨʽʢ 61 % ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ (19,2 ʪʠʩ. ʢʤ
2
) ʟʘʟʥʘ-

ʣʠ ʚʧʣʠʚʫ ʙʦʡʦʚʠʭ ʜʽʡ, ʘ ʟʙʠʪʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʯʝʨʝʟ ʚʪʨʘʪʠ ˇʨʫʥʪʽʚ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 36,7 ʤʣʨʜ. ʛʨʥ. (ʨʠʩ. 8). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʦʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʢʣʶʯʘʣʘ 

40 ʢʤ ʫ ʧʨʠʢʦʨʜʦʥʥʽ ʽ ʧʨʠʬʨʦʥʪʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʪʦʤʫ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʨʝʘʣʴʥʘ ʩʫʤʘ ʟʙʠʪʢʽʚ ʥʘ ʧʦ-

ʨʷʜʦʢ ʚʠʱʘ. ʊʘʢ, 4,2 ʪʠʩ. ʛʘ ʦʨʥʠʭ ʟʝʤʝʣʴ ʍʘʨʢʽʚʱʠ-

ʥʠ (0,7 % ʚʩʽʭ ʾʭ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ) ʙʫʣʠ ʧʦʰʢʦʜʞʝʥʽ 

ʚʠʙʫʭʘʤʠ; 28,2 ʪʠʩ. ʛʘ (4,4 %) ʻ ʧʦʪʝʥʮʽʡʥʦ ʟʘʙʨʫʜ-

ʥʝʥʠʤʠ; ʱʝ 3,4 ʪʠʩ. ʛʘ (0,5 %) ʟʘʟʥʘʣʠ ʫʱʽʣʴʥʝʥʴ 

ʯʝʨʝʟ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʦʙʫʤʦʚʠʣʦ 

ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [10; 13]. 

90 % ʚʩʽʭ ʛʨʦʤʘʜ ʨʝʛʽʦʥʫ ʚ 2023 ʨʦʮʽ ʙʫʣʠ ʜʦʪʘ-

ʮʽʡʥʠʤʠ, ʦʪʨʠʤʘʚʰʠ 2,2 ʤʣʨʜ. ʛʨʥ. ʙʘʟʦʚʠʭ ʜʦʪʘʮʽʡ 

(ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʚ 2021 ʨʦʮʽ ʛʨʦʤʘʜʠ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʦʪʨʠʤʘʣʠ ʚʩʴʦʛʦ 530 ʤʣʥ. ʛʨʥ. ʜʦʪʘʮʽʡ). ʅʘʡ-

ʙʽʣʴʰʝ ʜʦʪʘʮʽʡ ʦʪʨʠʤʘʣʠ ʜʝʦʢʫʧʦʚʘʥʽ ɯʟʶʤʩʴʢʘ, 

ʂʫʧôʷʥʩʴʢʘ, ɹʘʣʘʢʣʽʡʩʴʢʘ ʪʘ ɺʦʚʯʘʥʩʴʢʘ ʛʨʦʤʘʜʠ, ʷʢʽ 

ʟʘʟʥʘʣʠ ʢʨʠʪʠʯʥʠʭ ʨʫʡʥʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʧʨʠʬʨʦʥʪʦʚʘ 

ʃʦʟʽʚʩʴʢʘ ʛʨʦʤʘʜʘ [3; 7].  
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ʈʠʩ. 8. ʉʪʨʫʢʪʫʨʘ ʟʙʠʪʢʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʯʝʨʝʟ ʚʪʨʘʪʠ ˇʨʫʥʪʽʚ ʫʥʘʩʣʽʜʦʢ  

ʚʽʡʥʠ ʟʘ 2022-2024 ʨʦʢʠ  (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ [10]) 

Fig. 8. Structure of agricultural losses in the Kharkiv region due to soil damage caused by the war in 2022-2024 

 

ʅʝʛʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʧʣʠʥʫʣʠ ʥʘ ʜʝʤʦʛʨʘʬʽʯʥʫ 

ʩʠʪʫʘʮʽʶ ʚ ʩʽʣʴʩʴʢʠʭ ʛʨʦʤʘʜʘʭ ʦʙʣʘʩʪʽ. ʄʘʩʰʪʘʙʥʘ 

ʝʚʘʢʫʘʮʽʷ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʧʨʠʟʚʝ-

ʣʘ ʜʦ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʫ 

ʙʘʛʘʪʴʦʭ ʩʝʣʘʭ. ʏʠʩʣʝʥʥʽ ʨʦʜʠʥʠ ʙʫʣʠ ʟʤʫʰʝʥʽ ʰʫ-

ʢʘʪʠ ʧʨʠʪʫʣʦʢ ʫ ʙʝʟʧʝʯʥʽʰʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʘʙʦ 

ʟʘ ʢʦʨʜʦʥʦʤ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʜʠʩʙʘ-

ʣʘʥʩ ʽ ʚʪʨʘʪʫ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʊʘʢ, ʥʘ 

1 ʩʽʯʥʷ 2022 ʨʦʢʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʞʠʚʘʣʦ 

2599,0 ʪʠʩ. ʦʩʽʙ, ʫ ʪʦʤʫ ʯʠʩʣʽ 2115,1 ʪʠʩ. ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʽ 483,9 ʪʠʩ. ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ (ʨʽʚʝʥʴ 

ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʫ ʩʢʣʘʜʘʚ 81,4 %) [6]. ʉʪʘʥʦʤ ʥʘ 

ʦʩʽʥʴ 2023 ʨʦʢʫ, ʟʘ ʜʘʥʠʤʠ ʛʦʣʦʚʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ 

ʩʢʦʨʦʪʠʣʦʩʷ ʜʦ ʥʝ ʙʽʣʴʰ ʷʢ 1,9 ʤʣʥ. ʦʩʽʙ. ʊʦʯʥʦ 

ʦʮʽʥʠʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʤʽʛʨʘʮʽʾ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʩʝʣʝʥʠʭ 

ʪʘ ʟʘʛʠʙʣʠʭ ʞʠʪʝʣʽʚ ʦʙʣʘʩʪʽ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʙʨʘʢ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʬʘʢʪʠʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʚ ʦʙʣʘʩʪʽ ʪʘ ʧʦ ʋʢʨʘʾʥʽ, ʡʦʛʦ ʚʠʾʟʜ ʟʘ ʢʦʨʜʦʥ, ʘ ʪʘʢʦʞ 

ʩʪʘʥʫ ʜʝʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʢʽʣʴʢʦʩʪʽ ʧʨʠʤʫʩʦʚʦ 

ʚʠʚʝʟʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʶ ʈʦʩʽʾ ʤʝʰʢʘʥʮʽʚ [11]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʫ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʤʽʛʨʘ-

ʮʽʾ ʆʆʅ, ʩʪʘʥʦʤ ʥʘ ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ ʍʘʨʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ, ʷʢʽ 

ʚʠʾʭʘʣʠ, ï 22 % ʚʽʜ ʟʘʛʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʾ ʢʽʣʴʢʦʩʪʽ. 

ɹʽʣʴʰʝ ʣʶʜʝʡ ʟʘʣʠʰʠʣʠ ʩʚʦʾ ʜʦʤʽʚʢʠ ʣʠʰʝ ʥʘ ɼʦ-

ʥʝʯʯʠʥʽ [16]. 

ɿʥʘʯʥʦ ʟʨʦʩʣʘ ʩʤʝʨʪʥʽʩʪʴ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ï ʷʢ 

ʯʝʨʝʟ ʧʨʷʤʠʡ ʚʧʣʠʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʪʘʢ ʽ ʯʝʨʝʟ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʨʝʩ. ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤʠ ʩʪʘʣʠ 

ʣʽʪʥʽ ʣʶʜʠ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʧʽʜʪʨʠʤʢʠ ʨʦʜʠʯʽʚ. ɿʘ 

ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ʍʘʨʢʽʚʱʠʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ 

ʟʘʛʠʥʫʣʠ 2419 ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ, ʟ ʷʢʠʭ 87 ʜʽʪʝʡ, ʧʦʨʘ-

ʥʝʥʽ 3516 ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ, ʙʝʟʚʽʩʪʽ ʟʥʠʢʣʠ 

2211 ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ [22]. ɺʽʡʥʘ ʪʘʢʦʞ ʚʧʣʠʥʫʣʘ ʥʘ 

ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ: ʝʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʥʝʙʝʟ-

ʧʝʢʘ ʟʥʠʟʠʣʠ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʩʽʤʝʡ ʽ ʥʘʨʦʜʞʝʥʴ ʫ 

ʨʝʛʽʦʥʽ. 

ɯʥʰʠʤ ʜʝʤʦʛʨʘʬʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʻ ʧʦʷʚʘ ʟʥʘʯ-

ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ (ɺʇʆ), 

ʷʢʽ ʪʠʤʯʘʩʦʚʦ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʩʫʩʽʜʥʽʭ ʛʨʦʤʘʜʘʭ, ʱʦ 

ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʮʝʚʫ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ ʽ ʩʦʮʽʘʣʴʥʽ ʩʣʫʞʙʠ. ʉʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ ʞʦ-

ʚʪʥʷ 2024 ʨʦʢʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

517,9 ʪʠʩ. ɺʇʆ (11,1 % ʚʩʽʭ ɺʇʆ ʋʢʨʘʾʥʠ). ɿʘ ʢʽʣʴ-

ʢʽʩʪʶ ɺʇʆ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʨʘʟʦʤ ʽʟ ɼʦʥʝʮʴʢʦʶ 

ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʶ ʚʭʦʜʷʪʴ ʜʦ ʪʨʽʡʢʠ ʣʽʜʝʨʽʚ 

ʋʢʨʘʾʥʠ [4]. 

ʈʦʩʽʡʩʴʢʘ ʘʨʤʽʷ ʱʦʜʥʷ ʦʙʩʪʨʽʣʶʻ ʧʨʠʢʦʨʜʦʥʥʷ. 

ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 

2024 ʨʦʢʫ ʥʘ ʍʘʨʢʽʚʱʠʥʽ ʟôʷʚʠʣʠʩʷ 76 ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʟʦʚʩʽʤ ʧʦʢʠʥʫʪʠʭ ʤʝʰʢʘʥʮʷʤʠ ʯʝʨʝʟ ʚʽʡʥʫ 

[22]. ʄʦʚʘ ʡʜʝ, ʟʦʢʨʝʤʘ, ʧʨʦ ʪʘʢʽ ʩʝʣʘ-ʧʨʠʚʠʜʠ ʷʢ 

ʅʦʚʝ, ʇʠʪʦʤʥʠʢ, ɼʝʤʝʥʪʽʾʚʢʘ, ɻʨʘʥʽʚ, ʐʝʚʯʝʥʢʘ 

(ɼʝʨʛʘʯʽʚʩʴʢʘ ʛʨʦʤʘʜʘ), ʆʟʝʨʥʝ, ʂʨʝʡʜʷʥʢʘ, ʇʦʪʠʭʦ-

ʥʦʚʝ, ʄʠʢʦʣʘʾʚʢʘ, ʂʫʧʠʥʝ (ɺʽʣʴʭʫʚʘʪʩʴʢʘ ʛʨʦʤʘʜʘ), 

ɿʝʣʝʥʝ (ʃʠʧʝʮʴʢʘ ʛʨʦʤʘʜʘ) ʪʦʱʦ [26]. ɿ ʥʦʚʠʤ 

ʥʘʩʪʫʧʦʤ ʈʦʩʽʾ ʥʘ ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʴ, ʷʢʠʡ ʨʦʟʧʦ-

ʯʘʚʩʷ ʚ ʪʨʘʚʥʽ 2024 ʨʦʢʫ, ʧʝʨʝʣʽʢ ʪʘʢʠʭ çʧʨʠʚʠʜʽʚè 

ʧʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʩʝʣʘʤʠ.  

ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʟʘʚʜʘʣʠ ʩʝʨʡʦʟʥʦʾ ʰʢʦʜʠ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʽ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʧʦʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʜʦʨʽʛ ʽ ʤʦʩʪʽʚ 

ʫʩʢʣʘʜʥʶʻ ʪʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʥʘʩʝʣʝʥʠʤʠ 

ʧʫʥʢʪʘʤʠ, ʽʟʦʣʶʻ ʜʝʷʢʽ ʛʨʦʤʘʜʠ ʚʽʜ ʦʩʥʦʚʥʠʭ ʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʱʦ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʢʦʚʽ ʪʨʫʜ-

ʥʦʱʽ ʧʨʠ ʧʝʨʝʩʫʚʘʥʥʽ ʪʘ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ, ʧʦʩʪʘʯʘʥʥʽ 

ʧʨʦʜʫʢʪʽʚ, ʤʝʜʠʢʘʤʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʥʝʦʙʭʽʜʥʠʭ ʪʦ-

ʚʘʨʽʚ. ʏʝʨʝʟ ʟʥʠʱʝʥʥʷ ʝʣʝʢʪʨʦʧʽʜʩʪʘʥʮʽʡ, ʣʽʥʽʡ ʝʣʝʢ-

ʪʨʦʧʝʨʝʜʘʯ, ʛʘʟʦʧʨʦʚʦʜʽʚ ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʣʴʥʠʭ ʩʠ-

ʩʪʝʤ ʨʷʜ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟʘʣʠʰʠʣʠʩʷ 

ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʦʚʠʭ ʧʦʩʣʫʛ, ʱʦ ʫʩʢʣʘʜʥʠʣʦ ʧʦʙʫ-

ʪʦʚʽ ʫʤʦʚʠ ʞʠʪʪʷ ʩʝʣʷʥ ʪʘ ʟʥʠʟʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʚʝ-

18,98; 51,7% 

2,41; 
6,6% 

11,32; 30,8% 

0,97; 2,6% 
0,6; 1,6% 

2,42; 
6,6% 

ͪͦͣͪ͘͜ ͔ͤͨͪΎ͙ͣͻ ͙͍͋ͭ͘͟͜ ;͔͔ͪ͘ ͔ͣͻ͊ͤ͜;͔ͤ 
ͨͦ΄͔ͦ͒͗ͤͤ͟Ύ ͔͔ͣ͘͡Έ 

͍ͭͪ͊;͔͙͚ͤ ͙ͨͪ͋ͯͭͦ͟ ͊͘ ͔ͨͪͦ͒͜ нлнн-нлно ͍ͪͦ͟͜ 

͔͙͙͚ͤ͒ͦͦͭͪͣ͊ͤ ͙ͨͪ͋ͯͭͦ͟ ;͔͔ͪ͘ ͙͔ͤ͗ͤͤ͘Ύ 
ͪͦ͒Ό;ͦͫͭ͜ ͐ͪͯͤͭͯ ͭ͊ ͙͔ͤ͗ͤͤ͘Ύ ͍͔͊ͯͨ͘͟͜͡Έ͙ͤͻ ͼͤ͜ 

͍͙͙ͭͪ͊ͭ ͤ͊ ͔͔ͤͭͻͤ͜;͔ͤ ͔͔ͦ͋ͫͭ͗ͤͤΎ 

͍͙͙ͭͪ͊ͭ ͤ͊ ͪͦ͘;͙΅͔ͤͤΎ ͭ͊ ͙͒ͦͫͨͯ͟ 
ͫ͜͡ΈͫΈ͎ͦͦͫͨͦ͒͊ͪͫ͟Έ͙͟ͻ ͎ͯ͒͜Έ ͍ ͦͤ͊͘ͻ ͍͙͋ͯͻ͍͜ 

͍͙͙ͭͪ͊ͭ ͤ͊ ͔ͪͯ͟͡Έ͙͍ͭ͊ͼ͜Ό ͔͔ͣ͘͡Έ 
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ʜʝʥʥʷ ʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʫʡ-

ʥʫʚʘʥʥʷ ʘʙʦ ʟʘʢʨʠʪʪʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʣʽʢʘʨʝʥʴ ʪʘ 

ʽʥʰʠʭ ʦʙôʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʟʙʘʚʠʣʦ 

ʤʽʩʮʝʚʝ ʥʘʩʝʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʠ ʪʘ ʤʝʜʠʯʥʠʭ 

ʧʦʩʣʫʛ, ʟʥʠʟʠʚʰʠ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʞʠʪʪʷ ʚ ʛʨʦʤʘʜʘʭ. 

ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʥʘ 

ʍʘʨʢʽʚʱʠʥʽ ʙʫʣʦ ʟʨʫʡʥʦʚʘʥʦ ʧʦʥʘʜ 43 ʪʠʩʷʯʽ 

ʦʙôʻʢʪʽʚ, ʟʦʢʨʝʤʘ 831 ʟʘʢʣʘʜ ʦʩʚʽʪʠ, 383 ʟʘʢʣʘʜʠ 

ʢʫʣʴʪʫʨʠ, 347 ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, 6051 ʞʠʪʣʦʚʫ ʙʘ-

ʛʘʪʦʧʦʚʝʨʭʽʚʢʫ, 19480 ʧʨʠʚʘʪʥʠʭ ʩʘʜʠʙ [22]. 

ɺʦʻʥʥʽ ʜʽʾ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʠʣʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʙʩʪʨʽʣʠ ʪʘ 

ʧʦʞʝʞʽ ʧʨʠʟʚʝʣʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʨʦʩ-

ʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ-

ʚʽʪʨʷ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʘʥʜʰʘʬʪʽʚ. ɿʥʠʱʝʥʽ ʟʥʘʯʥʽ ʧʣʦʱʽ ʣʽʩʽʚ (ʟʦʢʨʝʤʘ, 

ɯʟʶʤʩʴʢʠʡ ʣʽʩ), ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʙʽʦʨʽʟʥʦ-

ʤʘʥʽʪʪʷ ʨʝʛʽʦʥʫ. ɿʘʚʜʘʥʦ ʥʝʧʦʧʨʘʚʥʦʾ ʰʢʦʜʠ ʧʨʠʨʦ-

ʜʦʦʭʦʨʦʥʥʠʤ ʪʝʨʠʪʦʨʽʷʤ ʦʙʣʘʩʪʽ [31]. ɿʘʛʘʣʴʥʽ ʟʙʠʪ-

ʢʠ, ʟʘʚʜʘʥʽ ʜʦʚʢʽʣʣʶ ʍʘʨʢʽʚʱʠʥʠ, ʚʞʝ ʥʘʧʨʠʢʽʥʮʽ 

2022 ʨʦʢʫ ʦʮʽʥʶʚʘʣʠʩʷ ʚ ʧʦʥʘʜ 100 ʤʣʨʜ. ʛʨʥ. [25].  

ɼʚʘ ʢʣʶʯʦʚʠʭ ʚʠʢʣʠʢʠ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʮʝ ʨʫʡʥʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʾ ʽ 

ʞʠʪʣʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʫ ʪʘ ʧʦʩʪʽʡʥʽ 

ʨʦʩʽʡʩʴʢʽ ʦʙʩʪʨʽʣʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʪʨʠʚʘʶʪʴ ʙʦʾ 

ʟ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ, ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʫ ʂʫʧôʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʧʽʜ ʪʠʤʯʘʩʦʚʦʶ 

ʦʢʫʧʘʮʽʻʶ, ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ ʥʘʩʪʫʧʘʶʪʴ ʥʘ ɺʦʚʯʘʥ-

ʩʴʢʦʤʫ ʽ ʂʫʧôʷʥʩʴʢʦʤʫ ʥʘʧʨʷʤʢʘʭ. ɺʩʝ ʮʝ ʫʩʢʣʘʜʥʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʙʫʜʦʚʠ ʨʝʛʽʦʥʫ [22]. ɺ ʩʝʨʧʥʽ 

2023 ʨʦʢʫ ʚʠʡʰʣʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ çʇʨʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʇʨʦʛʨʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2027 ʨʦʢʫè, ʷʢʘ ʜʦʩʽ ʧʝʨʝʙʫʚʘʻ ʚ 

ʨʦʟʨʦʙʮʽ [24]. ʂʨʽʤ ʪʦʛʦ, ʤʽʩʮʝʚʽ ʛʨʦʤʘʜʠ ʨʦʟʨʦʙʣʷ-

ʶʪʴ ʚʣʘʩʥʽ ʧʣʘʥʠ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ, ʩʧʨʷʤʦ-

ʚʘʥʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʤʽʩʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʪʘʢʽ ʧʣʘʥʠ ʧʨʠʡʥʷʣʠ ɹʦʛʦʜʫʭʽʚʩʴʢʘ [17], 

ʂʫʥʴʻʚʩʴʢʘ [18], ʇʨʦʣʽʩʥʝʥʩʴʢʘ [19], ʉʘʚʠʥʩʴʢʘ [20], 

ʐʝʚʯʝʥʢʽʚʩʴʢʘ [21] ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦ-

ʤʘʜʠ ʦʙʣʘʩʪʽ. 

ʉʝʨʝʜ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʚʝʢʪʦʨʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʠʜʽʣʠʪʠ ʢʦʨʦʪʢʦ- 

ʩʝʨʝʜʥʴʦ- ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʽ (ʨʠʩ. 9). 
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Fig. 9. Priority vectors for the restoration of the Kharkiv region 

 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʩʪʘʥʦʤ ʥʘ 2024 ʨʽʢ ʯʝʨʝʟ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʪʘ 

ʧʦʩʪʽʡʥʽ ʟʘʛʨʦʟʠ ʦʙʩʪʨʽʣʽʚ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʦʛʦ ʟʘʥʝʧʘ-

ʜʫ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʚ ʥʠʭ [11]. ɺ 

ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʣʽʥʽʾ ʬʨʦʥʪʫ, ʘ ʪʘʢʦʞ ʪʠʭ, 

ʷʢʽ ʚ 2022 ʨʦʮʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʦʢʫʧʘʮʽʾ. ʇʨʦʪʝ ʟʥʘʯʥʦ-

ʛʦ ʚʦʻʥʥʦʛʦ ʪʠʩʢʫ ʚ ʮʽʣʦʤʫ ʟʘʟʥʘʶʪʴ ʚʩʽ ʩʝʣʘ ʨʝʛʽʦʥʫ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʫ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʪʘ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʽʰ-

ʥʦʛʦ ʚʽʜʨʦʜʞʝʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʩʪʘʥʫʪʴ ʩʠ-

ʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʜʙʫʜʦʚʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʣʫ-

ʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫ-

ʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʪʨʠʤʢʘ ʤʽʩʮʝʚʠʭ ʽʥʽʮʽʘʪʠʚ, 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. 
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RURAL AREAS OF KHARK IV REGION: CONSEQUEN CES OF THE FULL -SCALE WAR  

 
The Kharkiv region remains a frontline and the most devastated region throughout the full-scale Russian invasion. Rural areas 

are particularly vulnerable, where military actions have led to large-scale changes in all spheres of local communities' life. The pur-

pose of the article is to analyze the consequences of the full-scale war for the rural areas of Kharkiv region. The article identifies 

settlements in the region located in the zone of active hostilities and those that were or are under occupation as the most affected by 

military actions; determines the consequences of military actions for socio-economic development, infrastructure, agricultural sector, 

demographic situation, and ecological condition of rural areas in Kharkiv region; outlines the main vectors of post-war recovery of 

rural areas in Kharkiv region. 

Among the settlements of the Kharkiv region located in the zone of active hostilities (595 settlements) and those that were or 

are still under occupation (597 settlements), villages predominate (568 and 574 villages respectively). This represents one-third of all 

rural settlements in the region. 

Analysis of the war consequences for rural areas of the Kharkiv region shows a significant decline in economic activity due to 

the destruction of agricultural enterprises and personal households, loss of access to markets, destruction of infrastructure, mass 

exodus of villagers to safer regions of Ukraine or abroad, and speculation in the agricultural market. The region's agriculture has 

suffered substantial losses due to damage to agricultural lands, their significant mining contamination, chemical soil pollution, de-

struction of agricultural machinery and equipment, significant reduction in agricultural land areas and livestock numbers in the zone 

of active hostilities. The demographic situation has worsened due to population evacuation, increased mortality and decreased birth 

rates, which has led to a significant demographic imbalance in the region. An important demographic consequence of the war is the 

emergence of a large number of internally displaced persons, creating additional pressure on local infrastructure and social services. 

Military actions have caused serious damage to the infrastructure of rural areas in the Kharkiv region and significantly deteriorated 

the ecological condition in rural areas: large-scale fires, damage to protected areas, and environmental pollution from combat opera-

tions have led to biodiversity loss and deterioration of soil and water resources quality. 

The main vectors of post-war recovery of rural areas in the Kharkiv region are outlined: restoration of critical infrastructure, en-

suring basic needs of the population, demining of territories, restoration of transport connections, reconstruction of housing stock, 

restoration of social infrastructure, support for small businesses, stimulating population return, modernization of agriculture, diversi-

fication of rural economy, implementation of innovations in the agricultural sector, development of alternative energy, and several 

others. 

Keywords: rural areas, Kharkiv region, full-scale war, temporarily occupied territories, demographic consequences, socio-

economic consequences, environmental consequences, internally displaced persons, vectors of regional recovery.  
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ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʤʘʡʜʘʥ ʉʚʦʙʦʜʠ, 4, ʤ. ʍʘʨʢʽʚ, 61022, ʋʢʨʘʾʥʘ  

e-mail: denis-volkov@ukr.net, https://orcid.org/0009-0000-8633-4615  

 

ʃʶʜʤʠʣʘ ʂʣʶʯʢʦ 
ʢ. ʛʝʦʛʨ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ  ̔ʨʝʛʽʦʥʦʟʥʘʚʩʪʚʘ ʽʤʝʥʽ ʂʦʩʪʷʥʪʠʥʘ ʅʻʤʮʷ, 
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ɸʅɸʃɯɿ ʉɺɯʊʆɺʆɻʆ ɼʆʉɺɯɼʋ ʉʊɺʆʈɽʅʅʗ ɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ  

ʉʇɽʎɯɸʃʔʅʀʍ (ɺɯʃʔʅʀʍ) ɽʂʆʅʆʄɯʏʅʀʍ ɿʆʅ  

ʅɸ ʇʈʀʂʃɸɼɸʍ ʅɯʄɽʏʏʀʅʀ ʊɸ ʇʆʃʔʑɯ 
 

ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʟʦʥ (ʉɽɿ), ʽʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʢʣʘʜʠ ʅʽʤʝʯʯʠʥʠ ʪʘ ʇʦʣʴʱʽ ʷʢ ʢʨʘʾʥ ʽʟ ʨʽʟʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɽɿ ʫ ʩʪʨʘ-

ʪʝʛʽʷʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʈʦʟʢʨʠʪʦ ʽʩʪʦʨʠʯʥʫ ʝʚʦʣʶʮʽʶ ʧʦʥʷʪʪʷ ʉɽɿ, ʪʠʧʦʣʦʛʽʶ ʟʦʥ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ, ʧʦʜʘʪʢʦʚʽ ʪʘ ʤʠʪʥʽ ʩʪʠʤʫʣʠ, ʽʥʩʪʠʪʫʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʧʽʜʪʨʠʤʢʠ ʙʽʟʥʝʩʫ ʚ ʤʝʞʘʭ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʅʘʛʦʣʦʰʝʥʦ ʥʘ 

ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʷʭ ʉɽɿ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʩʧʦʨʪʫ, 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʦʨʽʚʥʷʥʥʶ ʥʽʤʝʮʴʢʦʾ ʤʦʜʝʣʽ freeports, ʟʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʣʦʛʽʩʪʠʯʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ, ʪʘ 

ʧʦʣʴʩʴʢʦʾ ʤʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʠʭ ʟʦʥ, ʷʢʘ ʚʢʣʶʯʘʻ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʨʦʟʚʠʪʦʢ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʟʘʡʥʷʪʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʦ ʧʨʘʚʦʚʽ ʟʘʩʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʫ ʇʦ-

ʣʴʱʽ, ʚʠʤʦʛʠ ʜʦ ʽʥʚʝʩʪʦʨʽʚ, ʧʦʨʷʜʦʢ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʽʚ, ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʜʝʨʞʘʚʥʠʤʠ ʽʥʩʪʠʪʫʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʥʘʩʣʽʜʢʠ 

ʜʣʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʦʢʨʝʤʠʭ ʚʦʻʚʦʜʩʪʚʘʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʪʝʥʮʽʘʣ ʽʥʪʝʛʨʘʮʽʾ ʜʦʩʚʽʜʫ ʉɽɿ ʫ ʥʘʮʽʦʥʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʧʦʣʽʪʠʢʫ ʋʢʨʘʾʥʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦ-

ʛʦ ʢʦʥʪʝʢʩʪʫ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʘʾʥʠ. ʇʨʦʚʝʜʝʥʦ SWOT-ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʟʘʛʨʦʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉɽɿ ʚ 

ʋʢʨʘʾʥʽ, ʚʠʦʢʨʝʤʣʝʥʦ ʢʣʶʯʦʚʽ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ (ʛʝʦʩʪʨʘʪʝʛʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʽ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, 

ʧʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʧʘʨʪʥʝʨʽʚ) ʪʘ ʙʘʨôʻʨʠ (ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʨʫʡʥʫʚʘʥʥʷ, ʨʠʟʠʢʠ ʙʝʟʧʝʢʠ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʘʚʦʚʦ-

ʛʦ ʧʦʣʷ). 

ʉʪʘʪʪʷ ʤʽʩʪʠʪʴ ʥʠʟʢʫ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ ʉɽɿ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ, ʧʘʨʪʥʝʨʩʪʚʘ ʤʽʞ ʜʝʨʞʘʚʦʶ, ʙʽʟʥʝʩʦʤ ʪʘ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʧʦʣʽʪʠʢʽʚ ʪʘ ʝʢʦʥʦʤʽʩʪʽʚ ʪʘ ʽʥʰʠʭ ʬʘʭʽʚʮʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʽ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ, ʘ ʪʘʢʦʞ ʫ ʨʘʤʢʘʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʡ ʽʥʪʝ-

ʛʨʘʮʽʾ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʧʝʮʽʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ; ʚʽʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ, ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ ʅʽʤʝʯʯʠʥʠ, ʩʧʝʮʽʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʟʦʥʠ ʇʦʣʴʱʽ, ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʽʥʚʝʩʪʠʮʽʡʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʘ ʧʦʣʽʪʠʢʘ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ ʟʘ-

ʟʥʘʻ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ, ʚʠʢʣʠʢʘʥʠʭ ʛʣʦʙʘʣʽʟʘʮʽʻʶ, ʨʦ-

ʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʣʽʪʠʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʝʢʦʥʦʤʽʢʘ ʋʢʨʘʾʥʠ ʟʘʟʥʘʻ 

ʨʫʡʥʫʚʘʥʴ ʚʥʘʩʣʽʜʦʢ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʨʦʩʽʡʩʴʢʦʾ 

ʬʝʜʝʨʘʮʽʾ ï ʟʥʠʱʫʶʪʴʩʷ ʚʠʨʦʙʥʠʯʽ ʪʘ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʥ ̔ ʧʦʪʫʞʥʦʩʪʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʤʫʰʝʥʘ ʤʽʛʨʘʮʽʷ 

ʥʘʩʝʣʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ  ̔ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʨʦʙʦʯʦʾ 

ʩʠʣʠ [14]. ɺ ʫʤʦʚʘʭ ʪʘʢʠʭ ʤʘʩʰʪʘʙʥʠʭ ʚʠʢʣʠʢʽʚ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʝʭʘʥʽʟʤʠ, ʟʜʘʪʥʽ 

ʝʬʝʢʪʠʚʥʦ ʩʪʠʤʫʣʶʚʘʪʠ ʝʢʦʥʦʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʽʡʢʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠ-

ʪʦʢ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʮʴʦʤʫ ʢʦʥ-

ʪʝʢʩʪʽ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

(ʚʽʣʴʥʠʭ) ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ (ʉɽɿ). ʉɽɿ ʷʚʣʷʶʪʴ ʩʦ-

ʙʦʶ ʛʝʦʛʨʘʬʽʯʥʦ ʦʙʤʝʞʝʥʽ ʪʝʨʠʪʦʨʽʾ, ʚ ʷʢʠʭ ʟʘʧʨʦ-

ʚʘʜʞʝʥʦ ʦʩʦʙʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʽʣʴʛʦʚʝ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʩʧʨʦʱʝʥʠʡ 

ʤʠʪʥʠʡ ʨʝʞʠʤ, ʩʧʨʦʱʝʥʘ ʨʝʛʫʣʷʪʦʨʥʘ ʙʘʟʘ, ʪʦʱʦ [4, 

5]. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʨʦʟʚʠʥʫʪʠ-

ʤʠ ʢʨʘʾʥʘʤʠ, ʪʘʢ ʽ ʢʨʘʾʥʘʤʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʜʣʷ 

ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʤ̒-

ʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʩʧʦʨʪʫ ʡ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʪʝʛʨʘʮʽʾ ʫ ʩʚʽʪʦʚʽ ʝʢʦ-

ʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ.  
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ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘ-

ʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʷʢ 

ʫ ʥʘʫʢʦʚʠʭ ʢʦʣʘʭ, ʪʘʢ ʽ ʩʝʨʝʜ ʧʦʣʽʪʠʢʽʚ ʪʘ ʧʽʜʧʨʠʻʤ-

ʮʽʚ. ɺʦʜʥʦʯʘʩ, ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉɽɿ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʟʦʥ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: ʤʝʪʠ ʾʭ ʩʪʚʦʨʝʥʥʷ, 

ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʙʘʟʠ, ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʝʢʦʥʦ-

ʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʩʪʫʧʝʥʶ ʽʥʪʝʛʨʘʮʽʾ ʫ ʩʚʽʪʦʚʫ ʝʢʦʥʦ-

ʤʽʢʫ ʪʘ ʽʥʰʠʭ. ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʻ ʜʫʞʝ ʮʽʥʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʱʦ 

ʩʪʦʾʪʴ ʧʝʨʝʜ ʚʠʙʦʨʦʤ ʰʣʷʭʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪ-

ʢʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ, ʯʠ ʤʦʞʥʘ 

ʦʧʪʠʤʘʣʴʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʉɽɿ ʚ ʝʢʦʥʦʤʽ-

ʯʥʫ ʧʦʣʽʪʠʢʫ ʋʢʨʘʾʥʠ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʽʥʰʠʭ 

ʢʨʘʾʥ, ʟʦʢʨʝʤʘ ʅʽʤʝʯʯʠʥʠ ʪʘ ʇʦʣʴʱʽ? ʅʽʤʝʯʯʠʥʘ ʻ 

ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʝʢʦʥʦʤʽʢ ʩʚʽʪʫ ʽ ʤʘʻ ʙʘʛʘʪʦʨʽʯʥʠʡ 

ʜʦʩʚʽʜ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʟʘʣʫ-

ʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʯʝʨʝʟ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʧʝʮʽʘ-

ʣʴʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʦʥʘʤʠ. ʇʦʣʴʱʘ, ʚ ʩʚʦʶ ʯʝʨ-

ʛʫ, ʜʝʤʦʥʩʪʨʫʻ ʫʩʧʽʰʥʠʡ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɽɿ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤ-

ʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɺʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʙʠʜʚʽ ʢʨʘʾʥʠ ʘʜʘʧʪʫʚʘʣʠ ʩʚʦʾ ʩʪʨʘ-

ʪʝʛʽʾ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝ-

ʯʠʣʦ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʆʜʥʘʢ, ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ 

ʮʠʭ ʢʨʘʾʥ ʫ ʢʦʥʪʝʢʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ ʚʠʤʘʛʘʻ 

ʜʦʜʘʪʢʦʚʦʛʦ, ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʝʦʙʭʽʜʥʦ ʚʨʘ-

ʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʽ, ʘʣʝ ʡ ʧʦʣʽʪʠʯʥʽ, 

ʩʦʮʽʘʣʴʥʽ ʪʘ ʙʝʟʧʝʢʦʚʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚ 

ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ, ʷʢʽ ʧʨʘʚʦʚʽ ʨʘʤʢʠ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʽ 

ʤʝʭʘʥʽʟʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ,  ʪʘ ʷʢʽ ʨʠʟʠʢʠ ʽ 

ʚʠʢʣʠʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʉɽɿ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʜʘʥʦʾ 

ʩʪʘʪʪʽ ʻ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʪʚʦ-

ʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʦʥ, ʽʟ ʬʦʢʫʩʦʤ ʥʘ ʧʨʠʢʣʘʜʘʭ ʅʽʤʝʯʯʠʥʠ ʪʘ ʇʦʣʴʱʽ. 

ʉʪʘʪʪʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʨʽʚʥʷʥʥʷ ʢʣʶʯʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʮʠʭ ʢʨʘʾʥ, ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ ʪʘ ʦʢʨʝʩʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʚʠʢʣʠʢʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʧʨʘʚʦʚʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ 

ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʨʦʟʨʦʙʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʜʦʩʚʽʜʫ ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʦʜʠ ʽ ʧʽʜʭʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʟʜʽʡʩʥʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʛʨʘʬʽʯʥʦʛʦ, ʩʠʩʪʝʤʥʦ-

ʛʦ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʟʘʛʘʣʴ-

ʥʦʥʘʫʢʦʚʽ ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ. ɺ ʨʦʙʦʪʽ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ, ʽʥʜʫʢʪʠʚʥʠʡ ʽ 

ʜʝʜʫʢʪʠʚʥʠʡ ʧʽʜʭʦʜʠ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʚʩʝʙʽʯʥʦ 

ʜʦʩʣʽʜʠʪʠ ʦʙʨʘʥʫ ʧʨʦʙʣʝʤʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʻ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ 

ʫ ʧʨʘʮʷʭ ʷʢ ʟʘʨʫʙʽʞʥʠʭ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦ-

ʩʣʽʜʥʠʢʽʚ. ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʬʝʥʦʤʝʥʫ ʚʽʜʦʙʨʘʞʝʥʦ 

ʫ ʨʦʙʦʪʘʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʫʩʧʽʭʘʤ ʽ ʚʠʢʣʠʢʘʤ, ʷʢʽ ʩʫ-

ʧʨʦʚʦʜʞʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʽʩʥʫʚʘʥʥʷ ʉɽɿ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ. ʋ ʤʝʞʘʭ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦ-

ʘʥʘʣʽʟʦʚʘʥʦ ʦʩʪʘʥʥʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ, ʱʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʽ ʥʘʜʘʶʪʴ ʮʽʥʥʽ ʽʥʩʘʡʪʠ 

ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʟʦʥ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʢʦʥ-

ʪʝʢʩʪʽ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʝʪʘʧʽʚ ʝʚʦʣʶʮʽʾ, 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʨʦʙʣʝʤʘʪʠʢʠ ʉɽɿ ʟʨʦʙʠʣʠ ʪʘʢʽ ʽʥʦ-

ʟʝʤʥʽ ʚʯʝʥʽ, ʷʢ ʄ. ʌʨʘʟôʻ ʪʘ ʈ. ɹʦʣʽʥ (ʉʐɸ), 

ɸ. ɹʘʟʝʣʴ (ʌʨʘʥʮʽʷ), ʗ. ʄʦʥʢʝʚʠʯ (ʇʦʣʴʱʘ), ʘ ʪʘʢʦʞ 

ʚʽʪʯʠʟʥʷʥʽ ʜʦʩʣʽʜʥʠʢʠ, ʟʦʢʨʝʤʘ ʄ.ɯ. ɼʦʣʽʰʥʽʡ (ʜʦʢ-

ʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʽʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝ-

ʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʚʯʘʚ 

ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʨʦʣʴ ʉɽɿ ʫ ʩʪʠʤʫʣʶʚʘʥʥʽ 

ʝʢʦʥʦʤʽʢʠ, ʻ ʦʜʥʠʤ ʽʟ ʨʦʟʨʦʙʥʠʢʽʚ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʉɽɿ 

ʚ ʋʢʨʘʾʥʽ), ʆ.ɭ. ʂʫʟʴʤʽʥ (ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʝʮʴ ʫ 

ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝ-

ʩʦʨ, ʜʠʨʝʢʪʦʨ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʦ-

ʥʦʤʽʢʠ ʽ ʤʝʥʝʜʞʤʝʥʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʘʚʪʦʨ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʫʧʨʘʚʣʽʥʥʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʚʢʣʶʯʘʶʯʠ 

ʘʩʧʝʢʪʠ ʉɽɿ), ʆ.ʉ. ʏʤʠʨ, ɯ.ʄ. ʐʢʦʣʘ, ʆ.ʆ. ɭʛʦʨʦʚʘ, 

ʖ.ɺ. ɻʫʩʻʚ ʪʘ ʽʥʰʽ.  

ɿʦʢʨʝʤʘ, Gabriel Zucman ʫ ʩʚʦʾʡ ʧʨʘʮʽ çThe 

Hidden Wealth of Nations: The Scourge of Tax Havensè 

[13] ʘʥʘʣʽʟʫʻ ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʬʰʦʨʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʮʝʥʪʨʽʚ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʷʢ ʉɽɿ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʦʜʘʪʢʽʚ. ʍʦʯʘ ʦʩ-

ʥʦʚʥʘ ʫʚʘʛʘ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʬʰʦʨʥʠʭ 

ʟʦʥʘʭ, ʚʦʥʦ ʥʘʜʘʻ ʚʘʞʣʠʚʠʡ ʢʦʥʪʝʢʩʪ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʨʠʟʠʢʽʚ ʽ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʉɽɿ, ʘ ʪʘʢʦʞ 

ʧʨʦʧʦʥʫʻ ʧʦʣʽʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʮʠʭ ʟʦʥ ʜʣʷ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʽʞʥʘʨʦʜʥʠʡ ʢʦʥʩʦʨʮʽʫʤ ʞʫʨ-

ʥʘʣʽʩʪʽʚ-ʨʦʟʩʣʽʜʫʚʘʯʽʚ (ICIJ) ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

çThe Panama Papers: Exposing the Rogue Offshore 

Finance Industryè [21] ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʥʝʧʨʦʟʦʨʦʩʪʽ 

ʪʘ ʟʣʦʚʞʠʚʘʥʥʷʭ ʚ ʦʬʰʦʨʥʽʡ ʬʽʥʘʥʩʦʚʽʡ ʽʥʜʫʩʪʨʽʾ, 

ʱʦ ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʉɽɿ. ʎʝ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʧʨʦʟʦʨʽʰʠʭ ʽ ʧʽʜʟʚʽʪʥʠʭ ʧʨʘʢʪʠʢ ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʉɽɿ. 

ɼʦʩʣʽʜʞʝʥʥʷ Douglas Zhihua Zeng çSpecial 
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(PEDL Synthesis Paper Series) [12] ʥʘʜʘʻ ʫʟʘʛʘʣʴʥʝ-

ʥʠʡ ʘʥʘʣʽʟ ʜʦʩʚʽʜʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʚʠʜʽʣʷʻ ʢʣʶʯʦʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʥʝʚʜʘʯʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉɽɿ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʫʩʧʽʭ ʜʝʷʢʠʭ ʟʦʥ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʂʠʪʘʾ, 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʝʪʝʣʴʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ, ʜʝʨʞʘʚʥʠʤʠ 

ʽʥʚʝʩʪʠʮʽʷʤʠ ʪʘ ʪʽʩʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʟ ʛʣʦʙʘʣʴʥʠʤʠ 

ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʠʟʴʢʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʽʥʰʠʭ ʟʦʥ, ʪʘʢʠʭ ʷʢ ʫ ʜʝʷʢʠʭ ʘʬʨʠʢʘʥʩʴʢʠʭ 

ʢʨʘʾʥʘʭ, ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʜʦʩʢʦʥʘʣʠʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʚʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʨʝʘʣʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ Zeng ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠ-

ʚʦʩʪʽ ʥʘʣʝʞʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʜʘʧʪʘ-

ʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʉɽɿ. 

ʋ ʤʦʥʦʛʨʘʬʽʾ çʊʝʨʠʪʦʨʽʾ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʚʠʨʽʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʨʦʙʣʝʤ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡè (ʋʩʪʠ-
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ʤʝʥʢʦ ɺ.ɸ. ʪʘ ʽʥʰʽ) [10] ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙ-

ʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʧʝʨ-

ʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʟʦʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʦʥʝʮʴʢʦʾ 

ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʩʪʘʥʦʤ ʥʘ ʜʦʚʦʻʥʥʠʡ ʯʘʩ (ʥʘ 

2021 ʨʽʢ). 

ɺʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ 

ʥʘʫʢʦʚʮʽʚ ʜʦ ʪʝʤʠ ʩʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ, 

ʧʨʦʙʣʝʤʘ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʝ ʣʠʰʝ ʟ ʪʝʦʨʝʪʠʯʥʦʾ, ʘʣʝ ʽ ʟ ʧʨʘʢʪʠʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ. ʈʦʟʛʣʷʜ ʜʦʩʚʽʜʫ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʘʥʘʣʽʟ 

ʧʨʘʢʪʠʢ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʋʢʨʘʾʥʠ, ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘ-

ʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʉɽɿ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʇʨʘʢ-

ʪʠʯʥʠʡ ʘʩʧʝʢʪ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʻ ʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʽʩʣʷʚʦʻʥ-

ʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʥʠ 

(ʥʘʧʨʠʢʣʘʜ, ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ, ʷʢʽ ʙʫʜʫʪʴ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʝʢʦ-

ʣʦʛʽʯʥʽ ʪʘ ʛʫʤʘʥʽʩʪʠʯʥʽ ʧʨʠʥʮʠʧʠ, ʘ ʪʘʢʦʞ ʥʘ ʬʦʨ-

ʤʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʝʨʤʽʥ çʚʽʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘè ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʫ 

1973 ʨʦʮʽ ʚ VII ʜʦʜʘʪʢʫ ʜʦ ʂʦʥʚʝʥʮʽʾ ʚ ʂʽʦʪʦ, ʘ ʪʘʢʦʞ 

ʫ 1975 ʨʦʮʽ ʫ ʜʦʢʫʤʝʥʪʘʭ UNCTAD. ʋ 1988 ʨʦʮʽ ʡʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʙʫʣʦ ʟʘʢʨʽʧʣʝʥʝ ʈʘʜʦʶ ʉʧʽʣʴʥʦʛʦ ʈʠʥʢʫ 

ʪʘ ʫ ʤʘʪʝʨʽʘʣʘʭ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ. ɺʽʣʴ-

ʥʫ ʝʢʦʥʦʤʽʯʥʫ ʟʦʥʫ (ʘʙʦ ʟʦʥʫ ʬʨʘʥʢʦ) ʦʧʠʩʘʥʦ ʷʢ 

çʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, ʥʘ ʷʢʽʡ ʪʦʚʘʨʠ ʨʦʟʛʣʷʜʘ-

ʶʪʴʩʷ ʷʢ ʦʙ'ʻʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʥʘʮʽʦ-

ʥʘʣʴʥʦʾ ʤʠʪʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ ʟʚʠʯʘʡʥʦʤʫ ʤʠʪʥʦʤʫ ʢʦʥʪʨʦʣʶ ʪʘ ʦʧʦ-

ʜʘʪʢʫʚʘʥʥʶè [2].  

ɿʥʘʯʥʦʶ ʤʽʨʦʶ, ʪʘʢʘ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʝʥʮʽʡʥʽʡ ʤʝʪʽ ʩʪʚʦʨʝʥʥʷ ʉɽɿ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʥʠ. 

ɹʽʣʴʰ ʧʨʘʢʪʠʯʥʝ ʪʘ ʜʦʮʽʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʥʘʚʦʜʠʪʴ 

ʖ.ɺ. ɻʫʩʻʚ ʫ ʩʚʦʾʡ ʩʪʘʪʪʽ çʇʦʥʷʪʪʷ ʩʧʝʮʽʘʣʴʥʠʭ 

(ʚʽʣʴʥʠʭ) ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʽ ʪʝʨʠʪʦʨʽʡ ʧʨʽʦʨʠʪʝʪʥʦʛʦ 

ʨʦʟʚʠʪʢʫè, ʜʝ ʚʽʥ ʟʘʟʥʘʯʘʻ, ʱʦ çʬʘʭʽʚʮʽ ʉʚʽʪʦʚʦʛʦ 

ʙʘʥʢʫ ʚʚʘʞʘʶʪʴ: ʩʧʝʮʽʘʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘ ï ʮʝ 

ʪʝʨʠʪʦʨʽʷ ʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʤʝʞʘʤʠ, ʱʦ, ʷʢ ʧʨʘ-

ʚʠʣʦ, ʤʘʻ ʢʦʨʜʦʥʠ, ʦʜʠʥ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʪʘ 

ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʷʢʽ 

ʬʽʟʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠè [2, ʩʪʦʨ. 2]. 

ɼʦʜʘʪʢʦʚʦ, ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʱʝ ʦʜʥʝ ʚʠʟʥʘʯʝʥʥʷ: çɺʽʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘ ï ʮʝ 

ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʨʘʾʥʠ, 

ʩʧʝʮʽʘʣʴʥʦ ʚʠʦʢʨʝʤʣʝʥʘ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʽʟ ʟʘʛʘʣʴʥʦ-

ʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʷʢ ʧʨʽʦʨʠʪʝʪʥʘ, ʱʦ ʟʘʙʝʟ-

ʧʝʯʫʻ ʨʦʟʧʦʜʽʣ ʽ ʚʠʨʦʙʥʠʮʪʚʦ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʚʢʣʶʯʘʶʯʠ ʽʥʦʟʝʤʥʠʡ ʧʨʦʜʫʢʪ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʠ 

ʮʴʦʤʫ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ ʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠè [2, ʩ. 2]. ʎʝ ʚʠʟʥʘʯʝʥʥʷ ʙʽʣʴʰ 

ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʮʽʣʽ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʧʝʨʝʜ ʉɽɿ ʫ 

ʢʦʥʪʝʢʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʝʛʽʦʥʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʦʬʽʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ 

çʩʧʝʮʽʘʣʴʥʘ (ʚʽʣʴʥʘ) ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘè ʚʧʝʨʰʝ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʛʘʣʴʥʽ ʟʘʩʘʜʠ 

ʩʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥè ˉ 2674-12 ʚʽʜ 13.10.1992 ʨ., ʜʝ ʫ 

ʩʪ.1 ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ çʉʧʝʮʽʘʣʴʥʘ (ʚʽʣʴʥʘ) ʝʢʦʥʦʤʽʯ-

ʥʘ ʟʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʥʘ 

ʷʢʽʡ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽ ʜʽʶʪʴ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʘʚʦʚʠʡ 

ʨʝʞʠʤ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʨʷʜʦʢ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʽ ʜʽʾ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʩʧʝʮʽʘʣʴʥʦʾ (ʚʽʣʴʥʦʾ) ʝʢʦʥʦʤʽʯʥʦʾ ʟʦʥʠ ʟʘʧʨʦʚʘʜ-

ʞʫʶʪʴʩʷ ʧʽʣʴʛʦʚʽ ʤʠʪʥʽ, ʚʘʣʶʪʥʦ-ʬʽʥʘʥʩʦʚʽ, ʧʦʜʘʪ-

ʢʦʚʽ ʪʘ ʽʥʰʽ ʫʤʦʚʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʮʽʦ-

ʥʘʣʴʥʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʶʨʠʜʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʦʩʽʙ. 

ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʦʥ ʻ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʩʧʨʠʷʥʥʷ ʾʤ, 

ʘʢʪʠʚʽʟʘʮʽʷ ʩʧʽʣʴʥʦ ʟ ʽʥʦʟʝʤʥʠʤʠ ʽʥʚʝʩʪʦʨʘʤʠ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ 

ʝʢʩʧʦʨʪʫ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʧʦʩʪʘʚʦʢ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʨʠʥʦʢ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʟʘʣʫʯʝʥʥʷ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ,  ʨʠʥʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ, 

ʧʦʣʽʧʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʪʨʫʜʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʧʨʠʩʢʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ ʋʢʨʘʾʥʠè [4]. 

ɺʽʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ ï ʦʜʥʘ ʟ ʥʘʡʩʪʘʨʽʰʠʭ 

ʽʜʝʡ ʣʶʜʩʪʚʘ ʫ ʩʬʝʨʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ 

ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʱʝ ʟ ʉʪʘʨʦʜʘʚʥʴʦʛʦ ʩʚʽʪʫ. ʇʨʦʡ-

ʰʦʚʰʠ ʪʨʠʚʘʣʫ ʝʚʦʣʶʮʽʶ, ʚʦʥʠ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ 

ʚʽʜ ʥʘʡʧʨʦʩʪʽʰʠʭ ʬʦʨʤ ʜʦ ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ, ʧʨʠʩ-

ʪʦʩʦʚʘʥʠʭ ʜʦ ʧʦʪʨʝʙ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʅʘ ʢʦʞ-

ʥʦʤʫ ʽʩʪʦʨʠʯʥʦʤʫ ʝʪʘʧʽ ʾʭ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʙʫʣʦ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʟʥʘʯʘʣʠʩʷ ʢʦʥʢʨʝʪʥʠʤʠ ʫʤʦʚʘʤʠ ʯʘʩʫ. ɿʤʽʥʘ ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʦʙʩʪʘʚʠʥ ʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʨʠʟ-

ʚʦʜʠʣʘ ʜʦ ʟʤʽʥ ʫ ʛʝʦʛʨʘʬʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʽ 

ʪʘ ʪʠʧʘʭ ʚʽʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ.  

ʋ XX ʩʪʦʣʽʪʪʽ ʨʦʟʚʠʪʦʢ ʟʦʥ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʦʪ-

ʨʠʤʘʚ ʥʦʚʠʡ ʧʦʰʪʦʚʭ ʫ ʉʐɸ ʧʽʜ ʯʘʩ çʚʝʣʠʢʦʾ ʜʝ-

ʧʨʝʩʽʾè 1930-ʭ ʨʦʢʽʚ. ʊʘʢʽ ʟʦʥʠ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʩʪʚʦ-

ʨʶʚʘʪʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʘʝʨʦʧʦʨʪʽʚ ʽ ʤʦʨʩʴʢʠʭ 

ʧʦʨʪʽʚ, ʚʠʢʦʥʫʶʯʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʝʢʩʧʦʨ-

ʪʫ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ. ʋ ʮʠʭ ʟʦʥʘʭ ʝʢʩʧʦʨʪʥʽ 

ʪʦʚʘʨʠ ʤʦʛʣʠ ʩʢʣʘʜʫʚʘʪʠʩʷ, ʦʙʨʦʙʣʷʪʠʩʷ ʪʘ ʧʽʜʜʘʚʘ-

ʪʠʩʷ ʜʦʜʘʪʢʦʚʽʡ ʧʝʨʝʨʦʙʮʽ ʧʝʨʝʜ ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʥʘ 

ʟʦʚʥʽʰʥʽ ʨʠʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʪʘʢʠʭ 

ʟʦʥʘʭ ʦʪʨʠʤʫʚʘʣʠ ʜʦʩʪʫʧ ʜʦ ʶʨʠʜʠʯʥʠʭ ʪʘ ʢʦʥʩʫʣɹ-

ʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʟʥʘʯʥʠʤʠ 

ʬʽʩʢʘʣʴʥʠʤʠ ʩʪʠʤʫʣʘʤʠ.  

ɿʦʥʠ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʉʐɸ ʩʪʘʣʠ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʦʚ-

ʞʫʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʽʡ ʝʢʦ-

ʥʦʤʽʮʽ ʢʨʘʾʥʠ [3]. ʉʴʦʛʦʜʥʽ ʉʐɸ ʻ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʽʶʯʠʭ ʚʽʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ï ʥʘ 

ʪʝʨʠʪʦʨʽʾ 50 ʰʪʘʪʽʚ ʬʫʥʢʮʽʦʥʫʻ 268 ʟʦʥ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [6].  

ʈʦʟʙʫʜʦʚʘ ʚʽʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʚʠʷʚʠʣʘʩʷ 

ʥʘʩʪʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦʶ, ʱʦ ʫ 1967 ʨʦʮʽ ɽʢʦʥʦʤʽʯʥʘ ʽ 

ʩʦʮʽʘʣʴʥʘ ʨʘʜʘ ʆʆʅ (ECOSOC ï United Nations 

Economic and Social Council) ʫʭʚʘʣʠʣʘ ʨʝʟʦʣʶʮʽʶ, 

ʷʢʘ ʦʬʽʮʽʡʥʦ ʩʪʠʤʫʣʶʚʘʣʘ ʨʦʟʚʠʪʦʢ ʧʦʨʪʦʚʠʭ, ʤʠʪ-

ʥʠʭ ʽ ʪʦʨʛʦʚʝʣʴʥʠʭ ʟʦʥ ʫ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

[3]. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʚʞʝ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ 

ʟʦʥʠ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʩʪʚʦʨʶʚʘʪʠʩʷ 

ʥʘ ɸʬʨʠʢʘʥʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ. ɺʦʥʠ ʩʪʘʣʠ ʚʘʞʣʠ-

ʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ 

ʚʽʜʩʪʘʣʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ 
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ʤʽʩʮʝʚʠʭ ʨʠʥʢʽʚ ʫ ʛʣʦʙʘʣʴʥʽ ʣʘʥʮʶʛʠ ʧʦʩʪʘʯʘʥʥʷ. 

ɸʬʨʠʢʘʥʩʴʢʽ ʢʨʘʾʥʠ ʧʦʩʪʫʧʦʚʦ ʘʜʘʧʪʫʚʘʣʠ ʩʚʽʪʦʚʠʡ 

ʜʦʩʚʽʜ ʜʦ ʩʚʦʾʭ ʣʦʢʘʣʴʥʠʭ ʨʝʘʣʽʡ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ 

ʥʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʩʪʠʤʫʣʘʭ, ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛʘʭ ʽ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʋ 2018 ʨʦʮʽ, ʟʘ ʦʮʽʥʢʦʶ ʂʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟ ʪʦʨ-

ʛʽʚʣʽ ʡ ʨʦʟʚʠʪʢʫ (UNCTAD), ʫ ʩʚʽʪʽ ʬʫʥʢʮʽʦʥʫʚʘʣʦ 

ʙʣʠʟʴʢʦ 5,4 ʪʠʩ. ʉɽɿ ʫ 143 ʢʨʘʾʥʘʭ [3]. ʆʩʥʦʚʥʘ ʯʘʩʪ-

ʢʘ ʮʠʭ ʟʦʥ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ɸʟʽʾ, ʜʝ ʜʽʻ ʙʣʠʟʴʢʦ 4,7 ʪʠʩ. 

ʉɽɿ, ʟ ʷʢʠʭ ʤʘʡʞʝ 2,5 ʪʠʩ. ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʂʠʪʘʾ. ʊʘʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʘʢʪʠʚʥʦʶ ʽʥʜʫʩʪʨʽʘʣʴʥʦʶ 

ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʶ ʧʦʣʽʪʠʢʦʶ ʘʟʽʡʩʴʢʠʭ ʢʨʘʾʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʉɽɿ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʨʦʟʚʠʪʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʦʛʦ ʢʘʧʽʪʘʣʫ [3]. 

ʋ ʉʐɸ ʥʘ ʪʦʡ ʯʘʩ ʥʘʣʽʯʫʚʘʣʦʩʷ ʧʨʠʙʣʠʟʥʦ 270 

ʉɽɿ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʾʭʥʶ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ 

ʝʢʩʧʦʨʪʫ ʪʘ ʩʪʚʦʨʝʥʥʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɺʦʜʥʦʯʘʩ, ʫ 

ɭʚʨʦʧʽ ʬʫʥʢʮʽʦʥʫʚʘʣʦ ʙʣʠʟʴʢʦ 100 ʉɽɿ, ʷʢʽ ʟʜʝʙʽʣʴ-

ʰʦʛʦ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʘ ʧʨʦʤʠʩ-

ʣʦʚʠʭ ʨʝʛʽʦʥʘʭ, ʘ ʾʭʥʷ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʷʤʦʚʫʚʘʣʘʩʴ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʨʦʟʚʠʪʦʢ ʚʠʩʦʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʛʣʦʙʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɽɿ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥ-

ʩʪʨʫʤʝʥʪʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʝʨʝʚʘʛʘʤʠ 

ʉɽɿ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʾʭ ʩʪʚʦʨʝʥʥʷ ʪʘ ʪʠʧʫ ʚ ʮʽʣʦ-

ʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʉɽɿ (ʫʟʘʛʘʣʴʥʝʥʦ ʟʘ [2, 3]) 

Fig. 1. Key Characteristics and Advantages of SEZs (summarized from [2, 3]) 

 

ɺʟʘʻʤʦʜʽʷ ʙʽʟʥʝʩʫ ʟ ʉɽɿ ʩʪʚʦʨʶʻ ʩʠʥʝʨʛʽʡʥʠʡ 

ʝʬʝʢʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ-ʨʝʟʠʜʝʥʪʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʣʷ ʙʽʟʥʝʩʫ ʻ ʪʘʢʽ: 

¶ ʦʧʪʠʤʽʟʘʮʽʷ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ï ʧʦʜʘʪʢʦʚʽ 

ʧʽʣʴʛʠ ʪʘ ʩʧʨʦʱʝʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʜʫʨʠ 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʘʥʽʷʤ ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ ʦʧʝʨʘ-

ʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʥ-

ʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʩʪʽʡʢʽʩʪʴ ʙʽʟʥʝʩʫ; 

¶ ʩʧʨʦʱʝʥʥʷ ʤʠʪʥʠʭ ʧʨʦʮʝʜʫʨ. ʊʘʢ, ʧʨʠʩʢʦʨʝʥʠʡ 

ʧʨʦʮʝʩ ʤʠʪʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʷ ʙʶ-

ʨʦʢʨʘʪʠʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʯʘ-

ʩʦʚʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʯʥʽ ʪʘ ʟʦʚ-

ʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʽ ʦʧʝʨʘʮʽʾ; 

¶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʚʘʛʠ ʧʦʣʷʛʘʶʪʴ ʫ ʜʦʩʪʫʧʽ 

ʜʦ ʩʫʯʘʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ ʭʘʙʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʣʘ-

ʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʧʨʦʜʫʢ-

ʪʠʚʥʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞ-

ʥʦʩʪʝʡ ï ʙʽʟʥʝʩ-ʨʝʟʠʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠ-

ʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʚʠʨʦʙʥʠʯʽ ʪʘ 

ʩʢʣʘʜʩʴʢʽ ʧʣʦʱʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ; 

¶ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ï ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʜʘʪʢʦʚʠʤʠ ʩʪʠ-

ʤʫʣʘʤʠ, ʩʪʚʦʨʶʶʪʴ ʧʨʠʚʘʙʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ 

ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʜʣʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʦʨʽʚ, 

ʩʪʠʤʫʣʶʶʯʠ ʧʨʠʧʣʠʚ ʢʘʧʽʪʘʣʫ; 

¶ ʧʽʜʪʨʠʤʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʛʘʣʫʟʝʡ ʝʢʦ-

ʥʦʤʽʢʠ, ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʚʦ-

ʨʝʥʥʶ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʫ ʧʨʦʜʫʢʮʽʾ [2]. 

ʉɽɿ, ʧʦʨʷʜ ʽʟ ʯʠʩʣʝʥʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʣʷ ʙʽʟʥʝ-

ʩʫ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ ʪʘ ʫʤʦʚ, ʷʢʽ ʻ ʥʝ-

ʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʻ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨ-

ʪʽʚ. ʇʽʜʧʨʠʻʤʩʪʚʘ-ʨʝʟʠʜʝʥʪʠ ʧʦʚʠʥʥʽ ʩʫʚʦʨʦ ʜʦʪʨʠ-

Åɺʚʝʟʝʥʥʷ ʪʦʚʘʨʽʚ ʫ ʉɽɿ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʙʝʟ ʩʧʣʘʪʠ ʤʠʪʥʠʭ ʟʙʦʨʽʚ ʪʘ ʇɼɺ. 

Åʉʧʨʦʱʝʥʽ ʧʨʦʮʝʜʫʨʠ ʤʠʪʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ 
ʣʦʛʽʩʪʠʢʫ. 

Åʄʦʞʣʠʚʽʩʪʴ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʦʚʘʨʽʚ ʙʝʟ ʩʧʣʘʪʠ ʤʠʪʥʠʭ ʟʙʦʨʽʚ ʜʦ ʾʭ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʘʙʦ 
ʨʝʝʢʩʧʦʨʪʫ. 

ʄʠʪʥʽ ʧʝʨʝʚʘʛʠ 

Åʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʦʤʧʘʥʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ɺɽɿ, ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʧʽʣʴʛʠ ʟ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ. 

Åʄʦʞʣʠʚʽʩʪʴ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʧʦʜʘʪʢʫ ʥʘ ʤʘʡʥʦ ʪʘ ʽʥʰʠʭ ʤʽʩʮʝʚʠʭ ʧʦʜʘʪʢʽʚ. 

Åʉʧʨʦʱʝʥʽ ʧʦʜʘʪʢʦʚʽ ʨʝʞʠʤʠ ʜʣʷ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. 

ʇʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ 

Åʉʢʦʨʦʯʝʥʥʷ ʙʶʨʦʢʨʘʪʠʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. 

Åʐʚʠʜʢʝ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʽʚ ʪʘ ʣʽʮʝʥʟʽʡ ʜʣʷ ʧʦʯʘʪʢʫ ʜʽʷʣʴʥʦʩʪʽ. 

Åʇʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ ʤʽʩʮʝʚʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʝʡ ʫ ʧʠʪʘʥʥʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 
ʩʫʧʨʦʚʦʜʫ. 

ʉʧʨʦʱʝʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʜʫʨʠ 

Åʉʫʯʘʩʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʯʠ ʜʦʩʪʫʧ ʜʦ ʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ, ʘʝʨʦʧʦʨʪʽʚ, ʟʘʣʽʟʥʠʯʥʠʭ ʪʘ 
ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ. 

Åɺʠʩʦʢʦʷʢʽʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʥʘʜʘʶʪʴ ʚʩʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʝʜʝʥʥʷ 
ʙʽʟʥʝʩʫ. 

Åʈʦʟʚʠʥʫʪʘ ʤʝʨʝʞʘ ʩʢʣʘʜʽʚ, ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʧʽʜʪʨʠʤʢʘ 
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ʤʫʚʘʪʠʩʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦ-

ʚʢʽʣʣʷ, ʱʦ ʥʝʨʽʜʢʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʢʘʧʽʪʘʣʦʚʢ-

ʣʘʜʝʥʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦ-

ʛʽʡ, ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʦʚʛʦ-

ʩʪʨʦʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʉɽɿ, ʦʩʢʽʣʴʢʠ ʝʢʦʣʦʛʽʯʥʽ ʧʦʨʫ-

ʰʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʥʝ ʣʠʰʝ ʜʦ ʩʘʥʢʮʽʡ, ʘ ʡ ʜʦ 

ʚʪʨʘʪʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʫ. 

ʆʢʨʽʤ ʝʢʦʣʦʛʽʯʥʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ, ʢʦʤʧʘʥʽʾ-

ʨʝʟʠʜʝʥʪʠ ʯʘʩʪʦ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʽʥʚʝʩʪʠ-

ʮʽʡʥʽ ʫʤʦʚʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, 

ʜʝ ʬʫʥʢʮʽʦʥʫʶʪʴ ʉɽɿ. ʊʘʢʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽ-

ʢʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʧʨʦʻʢʪʽʚ ʘʙʦ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ʇʦʜʽʙʥʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʧʦʢʣʠʢʘʥʽ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʥʝ ʣʠʰʝ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʫ ʚʠʛʦʜʫ ʚʽʜ ʜʽʷʣʴʥʦ-

ʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʣʝ ʡ ʩʧʨʠʷʪʠ ʩʪʘʣʦʤʫ ʝʢʦʥʦʤʽʯʥʦ-

ʤʫ ʟʨʦʩʪʘʥʥʶ ʨʝʛʽʦʥʫ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʛʫʣʷʪʦʨʥʽ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ 

ʜʦ ʙʽʟʥʝʩʫ ʚ ʤʝʞʘʭ ʉɽɿ, ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʙʘʣʘʥʩʫ ʤʽʞ ʩʪʠʤʫʣʶʚʘʥʥʷʤ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [3]. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʪʠʧʠ ʉɽɿ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʣʝʢʩʫ ʝʢʦʥʦʤʽʯʥʠʭ, ʛʘʣʫʟʝʚʠʭ, ʽʩʪʦʨʠʯʥʠʭ, ʧʦʣʽ-

ʪʠʯʥʠʭ ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʾʭʥʽ 

ʢʣʶʯʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘ-

ʯʝʥʥʷ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʤʦʜʝʣʝʡ ʉɽɿ ʦʙʫʤʦʚʣʝʥʝ ʥʝʦʙ-

ʭʽʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʽ ʩʪʨʘʪʝʛʽʯ-

ʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʢʨʘʾʥʠ ʘʙʦ ʨʝʛʽʦʥʫ. 

ʊʘʢ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʛʘʣʴʥʽ ʟʘʩʘʜʠ ʩʪʚʦʨʝʥʥʷ 

ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʦʥè ˉ 2674-12 ʚʽʜ 13.10.1992 ʨ. (ʚʪʨʘʪʠʚ ʯʠʥʥʽʩʪʴ 

27.07.2022 ʨ) [4, 5], ʫ ʩʪ.1 ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ çʄʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʻ 

ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʩʧʨʠʷʥʥʷ ʾʤ, ʘʢ-

ʪʠʚʽʟʘʮʽʷ ʩʧʽʣʴʥʦ ʟ ʽʥʦʟʝʤʥʠʤʠ ʽʥʚʝʩʪʦʨʘʤʠ ʧʽʜʧʨʠʻ-

ʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʝʢʩʧʦʨʪʫ ʪʦ-

ʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʧʦʩʪʘʚʦʢ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʨʠʥʦʢ ʚʠʩʦʢʦ-

ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʟʘʣʫʯʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥ-

ʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʠʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘʨʶ-

ʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ, ʧʦʣʽʧʰʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʠʩ-

ʢʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠè, 

ʘ ʫ ʩʪ. 3, ʱʦ çʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶ-

ʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʽ (ʚʽʣʴʥʽ) ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ ʨʽʟʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʠʧʽʚ: ʚʽʣʴʥʽ ʤʠʪʥʽ ʟʦʥʠ ʽ ʧʦʨʪʠ, 

ʝʢʩʧʦʨʪʥʽ, ʪʨʘʥʟʠʪʥʽ ʟʦʥʠ, ʤʠʪʥʽ ʩʢʣʘʜʠ, ʪʝʭʥʦʣʦʛʽʯ-

ʥʽ ʧʘʨʢʠ, ʪʝʭʥʦʧʦʣʽʩʠ, ʢʦʤʧʣʝʢʩʥʽ ʚʠʨʦʙʥʠʯʽ ʟʦʥʠ, 

ʪʫʨʠʩʪʩʴʢʦ-ʨʝʢʨʝʘʪʠʚʥʽ, ʩʪʨʘʭʦʚʽ, ʙʘʥʢʽʚʩʴʢʽ, ʪʦʱʦ. 

ʆʢʨʝʤʽ ʟʦʥʠ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠ ʚ ʩʦʙʽ ʬʫʥʢʮʽʾ, ʚʣʘ-

ʩʪʠʚʽ ʨʽʟʥʠʤ ʪʠʧʘʤ ʩʧʝʮʽʘʣʴʥʠʭ (ʚʽʣʴʥʠʭ) ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʟʦʥè [4]. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʫ ʩʚʽʪʽ ʪʠʧʠ ʉɽɿ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1.  

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉɽɿ ʜʝʤʦʥʩʪʨʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʜʝʣʝʡ ʽ ʧʽʜʭʦʜʽʚ, 

ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʮʽʦʥʘʣʴ-

ʥʠʭ ʝʢʦʥʦʤʽʢ, ʾʭʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʧʨʽʦʨʠʪʝʪʠ ʪʘ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʠʢʣʠʢʠ. ʂʦʞʥʘ ʤʦʜʝʣʴ ʉɽɿ ʤʘʻ ʩʚʦʾ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʥʷʭ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʭ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʚʧʣʠ-

ʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ. 

ʊʠʧʦʣʦʛʽʷ ʉɽɿ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʷʢ 

ʚʠʨʽʰʫʚʘʪʠ ʪʦʯʢʦʚʽ ʝʢʦʥʦʤʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʪʘʢ ʽ ʟʘʙʝʟ-

ʧʝʯʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʨʦʟʚʠʪʦʢ ʮʽʣʠʭ ʨʝʛʽʦʥʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʟʦʥʠ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʘʙʦ ʩʝʨʚʽʩʥʽ ʟʦʥʠ 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʟʦʚʥʽʰʥʴ-

ʦʪʦʨʛʦʚʝʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʟʥʠʞʝʥʥʷ ʤʠʪʥʠʭ ʚʠʪʨʘʪ ʽ 

ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʧʘʥʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʣʦʛʽʩʪʠʯʥʠʭ ʪʘ ʜʠʩʪʨʠʙʫʮʽʡʥʠʭ ʧʦʩʣʫʛ. ɺʦʜʥʦʯʘʩ 

ʢʦʤʧʣʝʢʩʥʽ ʟʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʽ 

ʟʘʚʜʘʥʥʷ, ʟʦʢʨʝʤʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, 

ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʠʭ ʢʣʘʩʪʝʨʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥ-

ʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʽʦʥʫ.  

ʇʨʠʢʣʘʜʦʤ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʉɽɿ 

ʫ ʢʦʥʮʝʧʮʽʾ freeport ʫ ʢʣʶʯʦʚʠʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʚʫʟʣʘʭ 

ʢʨʘʾʥʠ, ʪʘʢʠʭ ʷʢ ʚʽʣʴʥʽ ʧʦʨʪʠ ɻʘʤʙʫʨʛ (ʧʦʨʪ ʪʘ 

ʩʢʣʘʜʩʴʢʠʡ ʨʘʡʦʥ Speicherstadt), ɹʨʝʤʝʥ, ɹʨʝʤʝʨʭʘ-

ʬʝʥ, ɺʽʣʴʛʝʣʴʤʩʛʘʬʝʥ, ɽʤʜʝʥ, ʂʫʢʩʛʘʬʝʥ, ɼʝʛʛʝʥ-

ʜʦʨʬ ʽ ɼʫʡʩʙʫʨʛ, ʻ ʅʽʤʝʯʯʠʥʘ. ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʫ ʮʽʡ ʢʨʘʾʥʽ 

ʩʪʘʣʠ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʩʪʠʤʫʣʶ-

ʚʘʥʥʷ ʝʢʩʧʦʨʪʥʦ-ʽʤʧʦʨʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʘʣʫʟʝʡ ʙʫʣʦ 

ʟʘʣʫʯʝʥʦ ʜʦ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʘʤʢʘʭ ʥʽʤʝʮʴ-

ʢʠʭ ʉɽɿ, ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʣʠ ʪʦʨʛʽʚ-

ʣʷ, ʩʫʜʥʦʧʣʘʚʩʪʚʦ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʠʡ ʩʝʢʪʦʨ, 

ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʚʘʞʢʘ ʧʨʦ-

ʤʠʩʣʦʚʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʘʬʪʦʚʘ ʪʘ ʭʽʤʽʯʥʘ ʽʥʜʫʩʪʨʽʷ. 

ɿʘʚʜʷʢʠ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʶ, ʝʬʝʢʪʠʚʥʦʤʫ 

ʨʝʛʫʣʶʚʘʥʥʶ ʪʘ ʥʘʜʘʥʥʶ ʧʦʜʘʪʢʦʚʠʭ ʩʪʠʤʫʣʽʚ ʙʽʟ-

ʥʝʩʫ, ʥʽʤʝʮʴʢʠʤ freeports ʚʜʘʣʦʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʷʪʠ ʨʦʟʚʠʪ-

ʢʫ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ 

ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʚʝʩʪʦʨʽʚ, ʧʦʩʠʣʠʪʠ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʨʘʾʥʠ ʥʘ ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʘʭ ʽ 

ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʟʤʽʮʥʝʥʥʽ ʧʦʟʠʮʽʡ ʢʨʘʾ-

ʥʠ ʷʢ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ ʩʚʽʪʫ. 
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ɺʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʫʩʧʽʭʫ ʉɽɿ ʫ ʅʽʤʝʯʯʠʥʽ 

ʩʪʘʣʠ: 

- ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ, ʧʝʨʝʚʘʣʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʘʥʪʘʞʽʚ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʩʦ-

ʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦ-

ʩʪʽ ʩʫʯʘʩʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʘʥʽʷʤ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʽʚ; 

- ʩʧʝʮʠʬʽʯʥʽ ʛʘʣʫʟʝʚʽ ʧʨʝʬʝʨʝʥʮʽʾ ʜʣʷ ʘʚʪʦʤʦʙʽʣʝ-

ʙʫʜʫʚʘʥʥʷ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʭʽ-

ʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢʽ ʜʘʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧ̔ -

ʜʧʨʠʻʤʩʪʚʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʚʠʨʦʙʥʠʯʽ ʧʨʦ-

ʮʝʩʠ; 

- ʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʽʜʪʨʠʤʢʫ ʽʥʚʝʩʪʦʨʽʚ, ʩʧʨʠʷʣʘ 

ʰʚʠʜʢʦʤʫ ʚʠʨʽʰʝʥʥʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʠʪʘʥʴ ʽ 

ʩʪʚʦʨʶʚʘʣʘ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʩʪʘʙʽʣʴ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ. 

ʅʘ ʪʣʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ ʅʽʤʝʯʯʠʥʠ ʦʩʦʙʣʠʚʽ ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ 

ʩʧʨʠʷʣʠ ʾʾ ʣʽʜʝʨʩʪʚʫ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʪʘ ʩʢʣʘʜʩʴʢʽʡ 

ʣʦʛʽʩʪʠʮʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʪ 

Bremerhaven ʟʘʡʤʘʻ ʧʣʦʱʫ 4 ʤʣʥ. ʢʤ
2 

[15], ʘ ʧʦʨʪ 

ɻʘʤʙʫʨʛʘ ʟʘʙʝʟʧʝʯʫʻ 45 ʪʠʩ. ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʋ 2003 

ʨʦʮʽ ʚ ɻʘʤʙʫʨʟʽ ʜʽʷʣʦ 2,8 ʪʠʩ. ʝʢʩʧʦʨʪʥʦ-ʽʤʧʦʨʪʥʠʭ 

ʢʦʤʧʘʥʽʡ, ʽ ʱʦʨʽʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʧʦʨʪ ʜʦʩʷʛʘʣʠ 200 

ʤʣʥ. ʻʚʨʦ [15]. ʈʘʡʦʥ Speicherstadt ʻ ʥʘʡʙʽʣʴʰʠʤ 

ʩʢʣʘʜʩʴʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʫ ʩʚʽʪʽ ʧʣʦʱʝʶ 260 ʪʠʩ. 

ʢʚ. ʤ. [15]. 

ʇʦʣʴʱʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʧʦʯʠʥʘʶʯʠ ʟ 90-ʭ ʍʍ 

ʩʪʦʣʽʪʪʷ, ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʘ ʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠ-

ʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʉɽɿ, ʪʝʨʤʽʥ ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ ʙʫʚ ʧʨʦ-

ʜʦʚʞʝʥʠʡ ʜʦ 31 ʛʨʫʜʥʷ 2026 ʨʦʢʫ [1]. ɺ ʜʘʥʦʤʫ ʢʦʥ-

ʪʝʢʩʪʽ ʉɽɿ ʚ ʇʦʣʴʱʽ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʤʦʜʝʣʣʶ, ʦʩ-

ʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʾ ʻ ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʜʽʣʦʚʦʾ ʘʢʪʠʚ-

ʥʦʩʪʽ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʙʝʟʨʦʙʽʪʪʷ, ʘ ʪʘʢʦʞ ʨʝʛʽʦʥʽʚ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ [1]. ʋ 2018 

ʨʦʮʽ ʚ ʇʦʣʴʱʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʫ ʧʨʘʚʦʚʫ ʽʥʩʪʠʪʫ-

ʮʽʶ ï ʇʦʣʴʩʴʢʫ ʽʥʚʝʩʪʠʮʽʡʥʫ ʟʦʥʫ (PSI), ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʧʽʜʪʨʠʤʢʘ ʥʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

ʎʝʡ ʤʝʭʘʥʽʟʤ ʙʫʚ ʚʚʝʜʝʥʠʡ ɿʘʢʦʥʦʤ ʚʽʜ 10 ʪʨʘʚʥʷ 

2018 ʨʦʢʫ ʧʨʦ ʧʽʜʪʨʠʤʢʫ ʥʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʷʢʠʡ 

ʥʘʜʘʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʜʦʜʘʪʢʦʚʽ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ ʪʘ 

ʽʥʰʽ ʩʪʠʤʫʣʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʚ ʢʨʘʾʥʽ. ʇʦʣʴʩʴʢʘ 

ʽʥʚʝʩʪʠʮʽʡʥʘ ʟʦʥʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʣʫʯʝʥʥʷ ʷʢ ʚʽʪ-

ʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʦʨʽʚ, ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʽ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ 

ʇʦʣʴʱʽ [18]. 

ʉʧʝʮʽʘʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘ ʚ ʇʦʣʴʱʽ ʧʨʝʜʩʪʘʚ-

ʣʷʻ ʩʦʙʦʶ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʫ ʛʝʦʛʨʘʬʽʯʥʫ ʪʝʨʠʪʦʨʽʶ, ʥʘ 

ʷʢʽʡ ʟʜʽʡʩʥʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʟʙʫʪʫ 

ʪʦʚʘʨʽʚ ï ʷʢ ʧʦʣʴʩʴʢʠʤʠ, ʪʘʢ ʽ ʽʥʦʟʝʤʥʠʤʠ 

ʧʽʜʧʨʠʻʤʮʷʤʠ ï ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚ ʟʥʘʯʥʠʭ ʧʦʜʘʪʢʦ-

ʚʠʭ ʪʘ ʽʥʰʠʭ ʧʽʣʴʛ [1]. 

ʉɽɿ ʚ ʇʦʣʴʱʽ ʧʦʰʠʨʝʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʦʭʦʧʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʨʝʛʽʦʥʠ. ʈʦʟʚʠʥʫʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘ ʚʠʛʽʜʥʽ ʫʤʦʚʠ 

ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʩʧʨʠʷʶʪʴ ʾʭ ʚʠʩʦʢʽʡ ʧʨʠʚʘʙʣʠ-

ʚʦʩʪʽ ʷʢ ʜʣʷ ʤʽʩʮʝʚʠʭ, ʪʘʢ ʽ ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʚʝʩ-

ʪʦʨʽʚ [19]. ʆʩʦʙʣʠʚʦ ʩʫʪʪʻʚʠʤ ʩʪʘʚ ʧʨʠʨʽʩʪ ʽʥʚʝʩʪʠ-

ʮʽʡ ʫ ʉɽɿ ʧʽʩʣʷ ʚʩʪʫʧʫ ʇʦʣʴʱʽ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ, ʱʦ ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʢʦʥʦʤʽʯ-

ʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ ʢʘʧʽʪʘʣʫ, ʘ ʪʘʢʦʞ ʧʦʣʝʛ-

ʰʠʣʦ ʜʦʩʪʫʧ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʨʠʥʢʽʚ ʽ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ. ɿʘʨʘʟ ʫ ʇʦʣʴʱʽ ʽʩʥʫʻ 14 ʉɽɿ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʚʦʻʚʦʜʩʪʚʘʭ ʢʨʘʾʥʠ [19]. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʫ ʥʘ ʪʝʨʠʪʦ-

ʨʽʾ ʉɽɿ ʫ ʇʦʣʴʱʽ ʧʦʣʷʛʘʶʪʴ ʫ ʨʷʜʽ ʩʪʠʤʫʣʶʶʯʠʭ 

ʫʤʦʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʪʘ ʨʦʟ-

ʚʠʪʢʫ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɿʦʢʨʝʤʘ, ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʻ ʟʚʽʣʴʥʝʥʥʷ 

ʽʥʚʝʩʪʦʨʘ ʚʽʜ ʩʧʣʘʪʠ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ, ʦʪʨʠʤʘ-

ʥʠʡ ʚʽʜ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʝʞʘʭ ʉɽɿ, ʫ 

ʤʝʞʘʭ 15-70% ʚʽʜ ʦʙʩʷʛʫ ʟʘʚʝʜʝʥʦʾ ʽʥʚʝʩʪʠʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʬʽʩʢʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʂʨʽʤ ʪʦʛʦ, ʽʥʚʝʩʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦ-

ʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʜʘʪʢʦʚʠʤʠ ʢʘʥʽʢʫʣʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ 

ʙʝʟ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ ʥʘ ʧʨʠʙʫʪʦʢ. ʊʘʢʦʞ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʻ ʥʘʜʘʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛ ʜʣʷ ʩʪʘʨʪʘʧʽʚ, 

ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ 

ʥʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʽʮʽʘ-

ʪʠʚ. ɼʦʜʘʪʢʦʚʦ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʉɽɿ ʽʥʚʝʩʪʦʨʘʤ ʜʦʩʪʫʧ-

ʥʽ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʪʘ/ʘʙʦ ʢʦʤʝʨʮʽʡʥʽ ʧʨʠʤʽʱʝʥʥʷ, 

ʱʦ ʦʩʥʘʱʝʥʽ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʜʣʷ ʝʬʝʢ-

ʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʫ, ʱʦ ʩʫʪʪʻʚʦ ʧʦʣʝʛʰʫʻ ʧʨʦ-

ʮʝʩ ʟʘʧʫʩʢʫ ʪʘ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [8]. 

ʆʢʨʽʤ ʥʘʜʘʥʠʭ ʧʽʣʴʛ, ʧʦʣʴʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʚʠʟʥʘʯʘʻ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʽʣʴʛ ʫ 

ʨʘʤʢʘʭ ʉɽɿ. ɿʦʢʨʝʤʘ, ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ, ʱʦ ʤʘʻ ʙʫʪʠ 

ʚʢʣʘʜʝʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ, ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ ʥʝ 

ʤʝʥʰʝ 100 ʪʠʩ. ʻʚʨʦ. ɺʦʜʥʦʯʘʩ ʯʘʩʪʢʘ ʚʣʘʩʥʦʛʦ ʢʘʧʽ-

ʪʘʣʫ ʽʥʚʝʩʪʦʨʘ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʥʝ ʤʝʥʰʝ 25%. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʰʪʠ ʽʥʚʝʩʪʠʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʦʩʚʦʻʥʽ ʧʨʦ-

ʪʷʛʦʤ ʤʽʥʽʤʫʤ ʧ'ʷʪʠ ʨʦʢʽʚ ʚʽʜ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʥʷ 

ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʉɽɿ. ʆʜʥʘʢ ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʮʝʡ ʪʝʨʤʽʥ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʠʤʦʛʘ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʎʽ 

ʨʦʙʦʯʽ ʤʽʩʮʷ ʤʘʶʪʴ ʙʫʪʠ ʧʽʜʪʨʠʤʫʚʘʥʽ ʪʘ ʟʙʝʨʝʞʝʥʽ 

ʧʨʦʪʷʛʦʤ ʥʝ ʤʝʥʰʝ ʧ'ʷʪʠ ʨʦʢʽʚ ʟ ʤʦʤʝʥʪʫ ʥʘʡʤʫ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠ-

ʻʤʩʪʚ ʮʝʡ ʪʝʨʤʽʥ ʪʘʢʦʞ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ 

[8]. ɺʩʪʘʥʦʚʣʝʥʽ ʚʠʤʦʛʠ ʩʧʨʠʷʶʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʠʭ 

ʙʽʟʥʝʩʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ ʽ ʧʽʜʪʨʠʤʢʫ ʩʦʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɿʛʽʜʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʈʝʩʧʫʙʣʽʢʠ ʇʦʣʴʱʘ, ʉɽɿ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʦʢʨʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʩʥʦʩʪʽ, ʱʦ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʪʘ ʢʦʥʪʨʦʣʶʶʪʴ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ ʚ ʤʝʞʘʭ ʚʽʜʚʝʜʝʥʦʾ 

ʜʣʷ ʮʴʦʛʦ ʪʝʨʠʪʦʨʽʾ. ʂʦʞʥʘ ʉɽɿ ʨʦʟʨʦʙʣʷʻ ʪʘ ʦʧʨʠ-

ʣʶʜʥʶʻ ʩʚʦʾ ʢʦʤʝʨʮʽʡʥʽ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʽʥʚʝʩʪʦʨʘ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ, 

ʥʘ ʷʢʽʡ ʚʦʥʘ ʬʫʥʢʮʽʦʥʫʻ ʪʘ ʽʩʥʫʶʯʦʛʦ ʧʣʘʥʫ ʨʦʟʚʠʪ-

ʢʫ. ɿʜʝʙʽʣʴʰʦʛʦ, ʚʢʘʟʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʧʦʣʷʛʘʶʪʴ ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʧʨʦʜʘʞʫ ʽʥʚʝʩʪʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʪʘ/ʘʙʦ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ ʟ 

ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʤ ʙʽʟʥʝʩʫ. ʗʢʱʦ ʧʦʪʝʥʮʽʡʥʠʡ 

ʽʥʚʝʩʪʦʨ ʛʦʪʦʚʠʡ ʚʢʣʘʩʪʠ ʢʦʰʪʠ ʚ ʦʙôʻʢʪ ʥʝʨʫʭʦʤʦʩ-

ʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉɽɿ ʪʘ ʧʨʘʛʥʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʝʨʝʜʙʘ-
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ʯʝʥʠʤʠ ʧʨʠ ʮʴʦʤʫ ʧʦʜʘʪʢʦʚʠʤʠ ʧʽʣʴʛʘʤʠ, ʡʦʤʫ ʩʣʽʜ 

ʧʦʧʝʨʝʜʥʴʦ ʦʜʝʨʞʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦ-

ʟʚʽʣ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʥʦʤʽʢʠ ʇʦʣʴʱʽ [8]. 

ɼʦʩʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʫ ʇʦʣʴʱʽ ʜʝʤʦʥ-

ʩʪʨʫʻ ʟʥʘʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʘʣʫʯʝʥʥʽ ʽʥʚʝʩʪʠʮʽʡ ʪʘ 

ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

çʋʢʨʘʾʥʩʴʢʦʛʦ ɯʥʩʪʠʪʫʪʫ ʄʘʡʙʫʪʥʴʦʛʦè, ʫ ʧʝʨʽʦʜ ʟ 

1995 ʧʦ 2016 ʨʦʢʠ ʧʦʣʴʩʴʢʽ ʉɽɿ ʟʘʣʫʯʠʣʠ ʧʦʥʘʜ 1700 

ʽʥʚʝʩʪʦʨʽʚ, ʷʢʽ ʽʥʚʝʩʪʫʚʘʣʠ 120,5 ʤʣʨʜ. ʟʣʦʪʠʭ (ʙʣʠ-

ʟʴʢʦ 32,2 ʤʣʨʜ. ʜʦʣ. ʉʐɸ). ɿʘʚʜʷʢʠ ʜʽʷʣʴʥʦʩʪʽ ʮʠʭ 

ʟʦʥ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʘʡʞʝ 240 ʪʠʩ. ʥʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ, ʱʦ ʩʪʘʣʦ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. ʉɽɿ 

ʟʘʡʥʷʪʦ 19837 ʛʘ ʧʦʣʴʩʴʢʠʭ ʟʝʤʝʣʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʘʪʥʽʡ ʧʨʦʩʪʽʨ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʽ ʢʦ-

ʤʝʨʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ [11]. ʎʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʫʩʧʽʰʥʽʩʪʴ ʧʦʣʴʩʴʢʦʾ ʤʦʜʝʣʽ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯ-

ʥʠʭ ʟʦʥ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʠ-

ʤʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʛʣʦʙʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ ʪʘ 

ʣʦʛʽʩʪʠʯʥʽ ʣʘʥʮʶʛʠ. 

ʋ ʇʦʣʴʱʽ ʚʽʜʙʫʣʦʩʷ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʽʥʥʦʚʘ-

ʮʽʡʥʦʛʦ ʩʝʢʪʦʨʫ. ʇʦʣʴʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤ ʟʨʦʩʪʘʥʥʷʤ, ʷʢʝ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽ 

ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʎʝ ʜʦ-

ʟʚʦʣʠʣʦ ʇʦʣʴʱʽ ʩʪʘʪʠ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠ-

ʚʥʠʭ ʝʢʦʥʦʤʽʢ ʨʝʛʽʦʥʫ, ʘ ʾʾ ɺɺʇ ʧʦʢʘʟʫʻ ʩʪʘʙʽʣʴʥʠʡ 

ʧʨʠʨʽʩʪ, ʷʢʠʡ ʥʝ ʤʘʻ ʘʥʘʣʦʛʽʚ ʩʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ Deloitte çɼʽʘʛʥʦʩʪʠʢʘ 

ʩʪʘʨʪʘʧ-ʝʢʦʩʠʩʪʝʤʠ ʚ ʇʦʣʴʱʽè, ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠ-

ʪʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦ-

ʢʠʤ. ʆʯʽʢʫʚʘʣʦʩʷ, ʱʦ ʜʦ 2023 ʨʦʢʫ ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, 

ʩʪʚʦʨʝʥʘ ʧʦʣʴʩʴʢʠʤʠ ʩʪʘʨʪʘʧʘʤʠ, ʩʢʣʘʜʝ 

2,2 ʤʣʨʜ. ʟʣʦʪʠʭ, ʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʩʪʚʦʨʝ-

ʥʠʭ ʫ ʮʴʦʤʫ ʩʝʢʪʦʨʽ, ʜʦʩʷʛʥʝ 50 ʪʠʩʷʯ [6]. ɿʨʫʯʥʽ 

ʫʤʦʚʠ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʦ-

ʥʦʤʽʢʠ ʇʦʣʴʱʽ, ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʩʧʝ-

ʢʪʠʚʠ, ʘ ʪʘʢʦʞ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ 

ʜʽʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʙʣʷʪʴ ʇʦʣʴʱʫ ʧʨʠʚʘʙʣʠʚʦʶ 

ʜʣʷ ʽʥʚʝʩʪʫʚʘʥʥʷ. ʊʘʢ, ʫ ʩʪʘʪʪʽ ɺʦʡʮʝʭʦʚʩʴʢʦʾ ʖ.ɺ. 

ʪʘ ʽʥʰʠʭ çʉʧʝʮʽʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʦʥʠ: ʟʘʨʫʙʽʞʥʠʡ 

ʜʦʩʚʽʜ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʋʢʨʘʾʥʽè [1] ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ 

ʚʨʘʞʘʶʯʠʡ ʧʝʨʝʣʽʢ ʢʨʘʾʥ-ʽʥʚʝʩʪʦʨʽʚ ʫ ʧʦʣʴʩʴʢʽ ʉɽɿ ʫ 

ʧʝʨʽʦʜ 2005 ï 2015 ʨʦʢʠ (ʨʠʩ. 2). 
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Fig. 2. Share of Individual Investor Countries in the Total Volume of Investments in Poland's SEZs, %  
(based on [1])  

 

ʌʦʨʤʫʚʘʥʥʷ ʉɽɿ ʫ ʇʦʣʴʱʽ ʤʘʻ ʛʣʠʙʦʢʽ ʽʩʪʦʨʠʯ-

ʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʨʘʪʝʛʽʯ-

ʥʠʤʠ ʧʨʘʛʥʝʥʥʷʤʠ ʫʨʷʜʫ ʩʪʠʤʫʣʶʚʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʫ ʨʝʛʽʦʥʘʭ ʽʟ ʥʠʟʴʢʦʶ ʜʽʣʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʟʫʤʦʚʠʣʠ ʩʪʚʦʨʝʥʥʷ ʉɽɿ, 

ʩʪʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʠʩʧʨʦ-

ʧʦʨʮʽʡ ʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʟʥʠʞʝʥ-

ʥʷ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʟʘʣʫʯʝʥʥʷ ʧʨʷʤʠʭ ʽʥʦʟʝʤʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʧʽʜʪʨʠʤʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ. 

ʇʦʯʘʪʢʦʚʽ ʽʥʽʮʽʘʪʠʚʠ ʟ ʫʧʨʦʚʘʜʞʝʥʥʷ ʉɽɿ ʧʝ-

ʨʝʜʙʘʯʘʣʠ ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʝʢʦʥʦʤʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʘʣʠ ʩʪʘʪʠ ʜʚʠʛʫʥʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʠʤ ʧʦʜʘʪʢʦʚʠʤ ʽ ʤʠʪʥʠʤ 

ʧʨʝʬʝʨʝʥʮʽʷʤ. ʎʽ ʟʦʥʠ ʩʣʫʛʫʚʘʣʠ ʤʘʡʜʘʥʯʠʢʘʤʠ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙ-

ʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʥʘʨʦʱʫʚʘʥʥʷ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦ-

ʪʝʥʮʽʘʣʫ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʉɽɿ ʫ ʇʦʣʴʱʽ ʧʨʦ-

ʜʦʚʞʫʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʯʥʽʡ 

ʧʦʣʽʪʠʮʽ ʜʝʨʞʘʚʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʩʪʠʤʫʣʶʶʪʴ ʟʘʣʫʯʝʥʥʷ 

˽ͦ͡Έ΅͊ муΣум 

˹͔ͣ͜;;͙ͤ͊ мсΣто 

˿̊ˢ мрΣоп 
̒ͨͦͤ͜Ύ моΣуп 

˱ͭ͊͜͡Ύ уΣрн 

̅ͪ͊ͤͼ͜Ύ рΣот 

˽͍͒͜Φ ˴͔ͦͪΎ рΣму 

ˢ͍ͫͭͪ͜Ύ оΣтс 

˹͔͙͒ͪ͊ͤ͒͜͡ оΣнф 

͍͔̊ͼ͜Ύ нΣфс 

˱ͫͨ͊ͤ͜Ύ нΣмм 

˱ͤ΄͜ пΣлф 
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ʢʘʧʽʪʘʣʫ ʡ ʩʧʨʠʷʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʢ-

ʪʦʨʽʚ. ɿʘʚʜʷʢʠ ʧʦʩʪʽʡʥʽʡ ʘʜʘʧʪʘʮʽʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ 

ʜʦ ʚʠʤʦʛ ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ ʪʘ ʨʝʛʫʣʷʨʥʦʤʫ ʦʥʦʚ-

ʣʝʥʥʶ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʦʣʴʩʴʢʽ ʉɽɿ ʜʝ-

ʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩ-

ʧʨʦʤʦʞʥʽʩʪʴ. 

ɯʥʩʪʠʪʫʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ, ʩʫʯʘʩʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʨʦʟʚʠʪʦʢ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʢ-

ʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʨʦʙʣʷʪʴ ʧʦʣʴʩʴʢʽ ʉɽɿ ʧʨʠʚʘʙʣʠʚʠʤʠ 

ʷʢ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʚʝ-

ʩʪʦʨʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʦʥʠ ʥʝ ʣʠʰʝ ʩʧʨʠʷʶʪʴ ʣʦʢʘʣʴ-

ʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʪʘʙʽʣʴʥʠʡ ʚʥʝʩʦʢ ʫ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʢʨʘʾʥʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʾʾ ʧʦʟʠʮʽʶ ʷʢ ʦʜʥʦʛʦ ʟ ʢʣʶ-

ʯʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʛʨʘʚʮʽʚ ʫ ʨʝʛʽʦʥʽ ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ 

ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. 

ʉɽɿ ʷʢ ʥʘʡʧʦʪʫʞʥʽʰʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʪʠʤʫʣʶ-

ʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝ-

ʩʪʠʮʽʡ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ, ʟʦʢʨʝʤʘ ʚ ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ, ʂʠʪʘʾ, 

ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ, ʆʙ'ʻʜʥʘʥʠʭ ɸʨʘʙʩʴʢʠʭ ɽʤʽʨʘʪʘʭ ʪʘ 

ʽʥʰʠʭ ʜʝʨʞʘʚʘʭ, ʜʝ ʚʽʥ ʩʪʘʚ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʩʢʦʨʝ-

ʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ɺ ʫʤʦʚʘʭ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʝʨʝʜ 

ʋʢʨʘʾʥʦʶ ʙʫʜʝ ʩʪʦʷʪʠ ʙʘʛʘʪʦ ʚʠʢʣʠʢʽʚ ʪʘ ʧʨʦʙʣʝʤ, 

ʷʢʽ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʟʚʘʞʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦ-

ʜʫ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʙʘʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʘʪʴ 

ʰʚʠʜʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʟʨʫʡʥʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʘʣʝ ʡ ʩʪʚʦʨʷʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦ-

ʥʦʤʽʢʠ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ [17, 20]. ʉʪʚʦ-

ʨʝʥʥʷ ʉɽɿ ʫ ʨʝʛʽʦʥʘʭ, ʱʦ ʟʘʟʥʘʣʠ ʥʘʡʙʽʣʴʰʠʭ ʚʪʨʘʪ, 

ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ. ɺʦʜʥʦʯʘʩ, ʫʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʮʽʻʾ ʽʥʽʮʽʘʪʠʚʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʷʢ 

ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʘʢ ʽ ʥʘʷʚʥʠʭ ʚʠʢʣʠʢʽʚ. 

ʊʘʙʣʠʮʷ 2 

SWOT-ʘʥʘʣʽʟ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʦʥ ʚ ʋʢʨʘʾʥʽ (ʧʦʙʫʜʦʚʘʥʦ ʟʘ [17]) 

SWOT Analysis of the Establishment of Special Economic Zones in Ukraine (based on [17]) 

 

ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ ʉʣʘʙʢʽ ʩʪʦʨʦʥʠ 

- ɺʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʤʽʞ 

ɭʉ ʪʘ ɸʟʽʻʶ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʚʘʞʣʠʚʠʤ ʣʦʛʽʩʪʠʯʥʠʤ 

ʚʫʟʣʦʤ. 

- ɹʘʛʘʪʽ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʟʦʢʨʝʤʘ ʚʫʛʽʣʣʷ, ʨʫʜʘ, 
ʯʦʨʥʦʟʝʤʠ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 

- ʄʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʧʘʥʽʡ ʜʣʷ 
ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʝʟ ʥʠʞʯʽ ʚʠʪʨʘʪʠ ʥʘ 

ʨʦʙʦʯʫ ʩʠʣʫ ʪʘ ʩʧʨʠʷʪʣʠʚʽ ʧʦʜʘʪʢʦʚʽ ʫʤʦʚʠ. 

- ɿʘʚʜʷʢʠ ʋʛʦʜʽ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʟ ɭʉ ʪʘ ʨʝʞʠʤʫ ʚʽʣʴ-

ʥʦʾ ʪʦʨʛʽʚʣʽ, ʫʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʦʪʨʠʤʫʶʪʴ ʧʨʝ-

ʬʝʨʝʥʮʽʾ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ. 

- ɿʘʭʽʜʥʽ ʽʥʚʝʩʪʦʨʠ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʬʽʥʘʥʩʦʚʽ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʧʨʦʻʢʪʽʚ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

- ɺʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʘ ʨʦʙʦʯʘ ʩʠʣʘ, ʟʥʘʯʥʠʡ ʥʘʫʢʦ-

ʚʦ-ʜʦʩʣʽʜʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

- ɿʥʘʯʥʽ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, 

ʟʦʢʨʝʤʘ ʜʦʨʽʛ, ʤʦʩʪʽʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʦ-

ʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʦʱʦ. 

- ʊʨʠʚʘʶʯʘ ʚʽʡʥʘ, ʢʦʨʫʧʮʽʷ, ʙʶʨʦʢʨʘʪʠʯʥʽ ʧʝʨʝʧʦʥʠ 
ʪʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

- ɺʠʩʦʢʽ ʨʠʟʠʢʠ ʜʣʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʦʨʽʚ ʯʝʨʝʟ ʥʝ-

ʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʙʝʟʧʝʢʦʚʽ ʟʘʛʨʦʟʠ. 

- ʄʘʩʦʚʘ ʝʤʽʛʨʘʮʽʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʪʘ ʨʦʙʦ-

ʯʦʾ ʩʠʣʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 

- ʆʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʜʣʷ 
ʧʽʜʪʨʠʤʢʠ ʉɽɿ ʯʝʨʝʟ ʚʠʩʦʢʽ ʚʽʡʩʴʢʦʚʽ ʚʠʪʨʘʪʠ. 

- ɺʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʦʾ ʪʘ ʯʽʪʢʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ 
ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ. 

ʄʦʞʣʠʚʦʩʪʽ ɿʘʛʨʦʟʠ 

- ʄʘʩʰʪʘʙʥʘ ʤʽʞʥʘʨʦʜʥʘ ʜʦʧʦʤʦʛʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

- ʄʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʠʪʠ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʘʨʪʥʝʨʽʚ ʜʣʷ 
ʨʝʘʣʽʟʘʮʽʾ ʚʝʣʠʢʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʝʢʪʽʚ, ʚ 

ʪ.ʯ. ʽ ʽʥʦʟʝʤʥʠʭ. 

- ʉʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʣʘʩʪʝʨʽʚ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴ-

ʥʠʭ ʧʘʨʢʽʚ ʫ ʤʝʞʘʭ ʉɽɿ ʜʣʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪ-

ʢʫ. 

- ɼʠʚʝʨʩʠʬʽʢʘʮʽʷ ʝʢʦʥʦʤʽʢʠ ï ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʩʝʢʪʦ-

ʨʽʚ ʝʢʦʥʦʤʽʢʠ, ʚʢʣʶʯʘʶʯʠ ɯʊ ʩʝʢʪʦʨ, ʟʝʣʝʥʠʡ ʙʽʟ-

ʥʝʩ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʝʪʠʢʫ. 

- ʉʧʨʦʱʝʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʧʨʦʮʝʜʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦ-

ʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʢʣʽʤʘʪʫ ʯʝʨʝʟ 

ʧʦʜʘʪʢʦʚʽ ʪʘ ʤʠʪʥʽ ʧʽʣʴʛʠ. 

- ɺʠʨʽʚʥʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ ʪʘ ʩʪʚʦ-

ʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʝʛʽʦ-

ʥʘʭ. 

- ʇʦʩʪʽʡʥʽ ʦʙʩʪʨʽʣʠ, ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʥʝʚʠ-

ʟʥʘʯʝʥʽʩʪʴ ʥʘ ʣʽʥʽʾ ʬʨʦʥʪʫ. 

- ɺʠʩʦʢʽ ʢʦʨʫʧʮʽʡʥʽ ʨʠʟʠʢʠ, ʥʝʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 
ʤʦʞʫʪʴ ʥʽʚʝʣʶʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʩʪʚʦʨʝʥ-

ʥ̫  ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ. 

- ʇʦʜʘʣʴʰʠʡ ʚʽʜʪʽʢ ʥʘʩʝʣʝʥʥʷ, ʚ ʪ.ʯ. ʽ ʨʦʙʦʯʦʾ ʩʠʣʠ 
ʟʘ ʢʦʨʜʦʥ ʯʝʨʝʟ ʙʝʟʧʝʢʫʦʚʽ ʧʠʪʘʥʥʷ, ʥʠʟʴʢʽ ʟʘʨʧʣʘ-

ʪʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ. 

- ʄʦʞʣʠʚʽ ʛʣʦʙʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʢʨʠʟʠ, ʱʦ ʤʦʞʫʪʴ 
ʦʙʤʝʞʠʪʠ ʽʥʚʝʩʪʠʮʽʡʥʽ ʧʦʪʦʢʠ. 

- ɺʽʜʩʫʪʥʽʩʪʴ ʛʘʨʘʥʪʽʡ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʚʝʩʪʠʮʽʡ ʯʝʨʝʟ 

ʥʝʩʪʘʙʽʣʴʥʫ ʩʫʜʦʚʫ ʩʠʩʪʝʤʫ. 

- ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʣʽʪʠʯʥʦʾ ʚʦʣʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʟʘʧʨʦʚʘ-

ʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʝʬʦʨʤ. 
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ʉʘʤʝ ʟ ʮʽʻʶ ʤʝʪʦʶ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ SWOT-

ʘʥʘʣʽʟ, ʱʦ ʜʦʟʚʦʣʠʚ ʦʮʽʥʠʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦ-

ʥʠ, ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʉɽɿ ʚ ʋʢʨʘʾʥʽ (ʪʘʙʣ. 2). ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ ʪʘ ʥʘʜʘʻ ʤʦʞ-

ʣʠʚʽʩʪʴ ʦʢʨʝʩʣʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʫʥʠʢʥʫʪʠ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦ-

ʨʠʩʪʘʪʠ ʥʘʷʚʥʽ ʧʝʨʝʚʘʛʠ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʘʥʘʣʽʟʫ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘ-

ʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ 

ʉɽɿ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʷʢ ʥʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʝʩʘʤ, 

ʪʘʢ ʽ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʉʪʚʦʨʝʥʥʷ ʉɽɿ ʚ ʋʢʨʘʾʥʽ, ʦʩʦʙʣʠʚʦ ʫ ʨʝʛʽʦʥʘʭ, 

ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʩʪʨʘʪʝʛʽʻʶ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ, ʪʘʢʽ ʷʢ 

ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʪʘ 

ʤʽʞʥʘʨʦʜʥʘ ʧʽʜʪʨʠʤʢʘ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʭ 

ʉɽɿ. ʆʜʥʘʢ ʚʠʢʣʠʢʠ, ʟʦʢʨʝʤʘ ʙʝʟʧʝʢʦʚʽ ʨʠʟʠʢʠ, ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʽ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʢʦʨʫʧʮʽʷ, ʧʦʪʨʝʙʫʶʪʴ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʷʢ ʫʨʷʜʫ, ʪʘʢ ʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʘʨʪʥʝʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʢʨʘʱʠʭ 

ʧʨʘʢʪʠʢ, ʟʦʢʨʝʤʘ ʧʦʣʴʩʴʢʦʾ ʤʦʜʝʣʽ ʉɽɿ, ʤʦʞʝ ʩʪʘʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʽʚ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʫ ʧʽʩʣʷ-

ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʾ ʧʨʘʢ-

ʪʠʢʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʟʘʩʚʽʜʯʫʻ 

ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʫʤʦʚʠ ʜʦʪʨʠ-

ʤʘʥʥʷ ʥʠʟʢʠ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʩʪʨʘ-

ʪʝʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʧʨʘʚʠʣʴʥʠʡ 

ʚʠʙʽʨ ʤʦʜʝʣʽ ʉɽɿ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʤ ʫʤʦʚʘʤ ʨʝʛʽʦʥʫ. ʇʦ-

ʜʨʫʛʝ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʘʚʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʦʨʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʙʽʟʥʝʩ-

ʜʽʷʣʴʥʦʩʪʽ. ʇʦ-ʪʨʝʪʻ, ʛʥʫʯʢʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʦʾ ʧʦʣʽʪʠ-

ʢʠ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʠʥʘʤʽʯʥʽ 

ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦ-

ʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ. 

ɽʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʙʽʟʥʝʩʫ ʚ ʉɽɿ 

ʦʭʦʧʣʶʻ ʬʽʥʘʥʩʦʚʽ ʩʪʠʤʫʣʠ, ʢʦʥʩʫʣʴʪʘʪʠʚʥʽ ʧʦʩʣʫʛʠ 

ʪʘ ʩʫʯʘʩʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ ʽ ʧʽʜʧʨʠʻʤʮʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʽʥʪʝʛʨʘʮʽʷ ʟʫʩʠʣʴ ʫʨʷʜʫ, ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, 

ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʩʧʨʠʷʻ ʬʦʨ-

ʤʫʚʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʘ ʩʪʠʤʫʣʶʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩ-

ʧʨʦʤʦʞʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɺʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʤʠʪʥʠʭ ʽ ʧʦʜʘʪʢʦʚʠʭ ʧʨʦʮʝ-

ʜʫʨ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʙʶʨʦʢʨʘʪʠʯʥʽ ʙʘʨ'ʻʨʠ ʪʘ ʧʽʜʚʠʱʫʻ 

ʜʦʚʽʨʫ ʜʦ ʽʥʩʪʠʪʫʮʽʡ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩ-

ʥʦʚʢʫ, ʱʦ ʫ ʢʦʥʪʝʢʩʪʽ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʱʦ ʟʘʟʥʘʣʠ ʟʙʠʪʢʽʚ ʽ ʨʫʡʥʫʚʘʥʴ ʧʽʜ 

ʯʘʩ ʚʽʡʥʠ, ʟʦʢʨʝʤʘ ʽ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʧʦʣʴʩʴʢʘ 

ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʠʭ ʉɽɿ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʽʤʝʮʴʢʦʶ ʤʦʜʝʣʣʶ. ʇʦʣʴʩʴʢʠʡ ʧʽʜʭʽʜ, 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ ʯʝʨʝʟ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʘʣʫʯʝʥʥʷ ʧʨʷʤʠʭ 

ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʛʘʣʫʟʝʡ, ʻ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ. 

ʎʷ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʫ ʨʝʛʫʣʷʪʦʨʥʽʡ 

ʧʦʣʽʪʠʮʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʤʽʩʮʝ-

ʚʠʭ ʛʨʦʤʘʜ ʫ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽʥʽʮʽʘʪʠʚ. 

ɿʘʛʘʣʦʤ, ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɽɿ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʚʘʞʣʠʚʠʤ 

ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠ-

ʢʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʝʛʽʦ-

ʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʨʘʭʫʚʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʟʥʘʥʴ ʽ 
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ANALYSIS OF WORLD EXPERIENCE IN THE CREATION AND FUNCTIONING OF SPECIAL (FREE)  

ECONOMIC ZONES ON THE EXAMPLES OF GERMANY AND POLAND  
 

This article provides a comprehensive analysis of global experience in the creation and functioning of Special Economic Zones 

(SEZs), with a particular focus on the cases of Germany and Polandðtwo countries that have adopted different models for integrat-

ing SEZs into their economic development strategies. The paper explores the historical evolution of SEZs, their typology, legal 

frameworks, tax and customs incentives, and institutional mechanisms supporting businesses within these zones. The role of SEZs as 

tools for attracting investment, creating jobs, boosting exports, modernizing infrastructure, and supporting regional development is 

thoroughly examined. 

Special attention is given to a comparative analysis of the German freeport model, which is primarily oriented toward transport 

and logistics hubs, and the Polish model of comprehensive SEZs that feature tax incentives for investors, support for SMEs, innova-

tion promotion, and regional employment growth. The study delves into the legal basis of SEZs in Poland, investor requirements, 

procedures for obtaining permits, mechanisms for interacting with government institutions, and the socio-economic impact of these 

zones in various voivodeships. 

The potential for integrating SEZ instruments into Ukraineôs national economic policy is analyzed in light of the countryôs cur-

rent post-war recovery context. A SWOT analysis is presented, identifying the strengths (such as Ukraine's favorable geographic 

location, natural and human resources, and international support) and weaknesses (including infrastructure destruction, security risks, 

and regulatory instability) of implementing SEZs in Ukraine. 

The article offers practical recommendations for developing a national SEZ model in Ukraine, based on the principles of sus-

tainable development, innovation, and cooperation among government, business, and academic institutions. The findings can be used 

in the formation of post-war economic recovery strategies, legislative initiatives, regional planning, and integration into global eco-

nomic processes. The research findings may be useful for scholars, policymakers, economists, and other professionals in developing 

post-war economic recovery strategies, shaping legislative initiatives, as well as in regional planning and integration into global 

economic processes. 

Keywords: special economic zones; free economic zones, economic zones of Germany, special economic zones in Poland,  

economic development, investment attractiveness, economic policy. 
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ʆʎɯʅʂɸ ʉʊɸʃʆɰ ʋʈɹɸʅɯɿɸʎɯɰ ɺ ʈɽɻɯʆʅɸʍ ʋʂʈɸɰʅʀ 
 

ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ ʯʠʥʷʪʴ ʟʥʘʯʥʠʡ ʪʠʩʢ ʥʘ ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ. ʊʘʢʠʤ ʻ ʧʦʢʘʟʥʠʢ ʩʪʘʣʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ. ɺʽʥ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʫ, ʩʦʮʽʘʣʴʥʫ, ʝʢʦʥʦʤʽʯʥʫ ʩʪʘʣʽʩʪʴ, ʦʭʦʧʣʶʶʯʠ ʚʩʽ ʪʠʧʠ ʧʦʩʝʣʝʥʴ ʚʽʜ ʩʽʣ ʜʦ ʤʝʛʘ-

ʧʦʣʽʩʽʚ ʪʘ ʬʦʨʤʫʻ ʟʚôʷʟʢʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ʈʦʟʫʤʽʥʥʷ ʩʪʽʡʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦ-

ʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʦʤ, ʦʩʢʽʣʴʢʠ ʘʥʘʣʽʟ ʧʦʪʦʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʨʦʟʨʦʙʣʝʥʠʭ ʩʪʨʘ-

ʪʝʛʽʾ ʨʦʟʚʠʪʢʫ. ʑʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʪʘ 

ʟʤʝʥʰʫʶʯʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʋ ʩʪʘʪʪʽ ʦʮʽʥʝʥʦ ʨʽʚʝʥʴ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʰʝʩʪʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ 

(ʍʘʨʢʽʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʆʜʝʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ). ɸʥʘʣʽʟ ʙʘʟʫʚʘʚʩʷ ʥʘ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʥʘ ʦʮʽʥʮʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ, ʷʢʠʡ ʚʨʘʭʦʚʫʚʘʚ ʫ ʩʝʙʝ ʽʥʜʠʢʘʪʦʨʠ ʟ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ. 

ɺʽʜʽʙʨʘʥʽ ʽʥʜʠʢʘʪʦʨʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʝʢʦʥʦʤʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʪʠʧʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ: ʩʪʽʡʢʘ ʢʦʥʪʨʫʨ-

ʙʘʥʽʟʘʮʽʷ, ʥʝʞʠʪʪʻʟʜʘʪʥʘ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʷ, ʥʝʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ʽ ʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ. ʅʘʡʙʽʣʴʰ ʫʩʧʽʰʥʦʶ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ 

ʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʷʢʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʟʙʝʨʝʞʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣ-

ʣʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʽ ʨʝʛʽʦʥʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʦʨʛʘʥʘʤ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʦʮʽʥʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʱʦʜʦ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʽʡʢʽ ʤʽʩʪʘ, ʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ. 

 

ʗʢ ʮʠʪʫʚʘʪʠ: ɺʝʥʛʨʠʥ, ɼ. (2024). ʆʮʽʥʢʘ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦ-

ʛʨʘʬʽʾ, 37, 85-91.  https://doi.org/10.26565/2076-1333-2024-37-08  

In cites: Venhryn, D. (2024). Assessment of sustainable urbanization in Ukrainian regions. Human Geography Journal, 37,  

85-91. https://doi.org/10.26565/2076-1333-2024-37-08  [in Ukrainian]. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʨʙʘʥʽʟʘʮʽʷ ï ʮʝ ʜʠ-

ʥʘʤʽʯʥʠʡ ʪʘ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ 

ʧʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ. ʆʆʅ ʟʘʬʽʢʩʫʚʘʣʘ, ʱʦ 55% 

ʤʝʰʢʘʥʮʽʚ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤʽʩʪʘʭ, ʽ 

ʟʛʽʜʥʦ ʧʨʦʛʥʦʟʽʚ ʜʦ 2050 ʨ. ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʯʘʩʪʢʘ 

ʥʘʩʝʣʝʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʨʘʡʦʥʽʚ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 69 

% [12]. ɺ ʋʢʨʘʾʥʽ ʫʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴ-

ʩʷ ʟʛʽʜʥʦ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʥʘ ʨʘʟʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʪʴ 69,3% ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ [15]. ɺʥʘʩʣʽʜʦʢ 

ʜʝʧʦʧʫʣʷʮʽʶ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʧʽʜʪʨʠ-

ʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʐʚʠʜʢʘ ʫʨʙʘʥʽʟʘʮʽʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠ-

ʢʘʤʠ ʚ ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʦʭʦ-

ʨʦʥʽ ʝʢʦʩʠʩʪʝʤ, ʙʦʨʦʪʴʙʽ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʪʘ ʧʽʜʚʠ-

ʱʝʥʥʽ ʝʢʦʥʦʤʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʪʘʚʣʷʯʠ ʧʽʜ 

ʟʘʛʨʦʟʫ ʟʘʚʜʘʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ [13]. ʅʦʚʘ 

ʧʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʤʽʩʪ UN-Habitat ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʢʦʥʪʝʢʩʪʽ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʦʥʘ ʧʨʦʧʦʥʫʻ ʨʦʟʛʣʷʜʘʪʠ 

ʫʨʙʘʥʽʟʘʮʽʶ ʥʝ ʷʢ ʜʞʝʨʝʣʦ ʟʘʛʨʦʟ ʪʘ ʧʨʦʙʣʝʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʤʽʩʪ, ʘ ʷʢ ʨʫʰʽʡʥʫ ʩʠʣʫ ʜʣʷ ʩʪʽʡʢʦʛʦ ʪʘ 

ʚʩʝʙʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪʘ [12]. ʋ ʟʚ'ʷʟʢʫ ʟ ʛʣʦʙʘʣʴ-

ʥʠʤ ʧʨʘʛʥʝʥʥʷʤ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʫʨ-

ʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ ʜʦ ʧʦʰʫʢʫ 

ʨʽʰʝʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʟʦʢʨʝʤʘ ʚ ʥʘʫʢʦʚʽʡ ʩʬʝʨʽ, ʜʝ 

ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [12]. 

ʄʝʪʦʶ ʩʪʘʪʽ ʻ ʦʮʽʥʢʘ ʨʽʚʥʷ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʧʨʠʢʣʘʜʽ ʰʝʩʪʠ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʨʘʭʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ 

ʥ̔ʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʽʜʽʙʨʘʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, ʚʽʜʦʙʨʘ-

ʟʠʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ, ʧʨʦ-

ʘʥʘʣʽʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽ ʯʦʪʠʨʠ ʪʠʧʠ ʩʮʝʥʘʨʽʾʚ ʫʨ-

ʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʜʝʥʥʦʛʦ ʥʘ XXI 

ʩʪʦʣʽʪʪʷ ʤʘʣʦ ʥʘ ʤʝʪʽ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʩʪʽʡ-

ʢʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

[23]. ʉʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ï ʮʝ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʫ, ʩʦʮʽʘʣʴʥʫ, ʝʢʦʥʦʤʽʯʥʫ 

ʩʪʘʣʽʩʪʴ, ʦʭʦʧʣʶʶʯʠ ʚʩʽ ʪʠʧʠ ʧʦʩʝʣʝʥʴ ʚʽʜ ʩʽʣ ʜʦ 

ʤʝʛʘʧʦʣʽʩʽʚ ʪʘ ʬʦʨʤʫʻ ʟʚôʷʟʢʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ 

ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʷʭ [12]. ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ 

çʂʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè 

ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ [24]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʧʽʜ ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʩʦʮʽʘʣʴʥʦ, ʝʢʦʥʦʤʽʯʥʦ ʽ ʝʢʦʣʦʛʽʯʥʦ 

ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝ-

ʣʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʾʭ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ  
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ʩʫʯʘʩʥʦʛʦ ʽ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʥʘ ʦʩʥʦʚʽ ʨʘʮʽʦʥʘʣʴ-

ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ [24].  

ʈʘʜʘ ʇʨʝʟʠʜʝʥʪʘ ʉʐɸ ʟ ʧʠʪʘʥʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪ-

ʢʫ ʚʠʟʥʘʯʘʻ ʩʪʘʣʽ ʩʧʽʣʴʥʦʪʠ ʷʢ ʪʘʢʽ, ʱʦ ʧʨʦʮʚʽʪʘʶʪʴ 

ʟʘʚʜʷʢʠ ʙʘʣʘʥʩʫ ʤʽʞ ʩʦʮʽʘʣʴʥʠʤ ʙʣʘʛʦʧʦʣʫʯʯʷʤ, 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʷʢʽʩʪʶ ʜʦʚʢʽʣʣʷ 

[10]. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ, ʫʨ-

ʙʘʥʽʟʘʮʽʡʥʘ ʩʪʘʣʽʩʪʴ ï ʮʝ ʚʠʨʽʰʝʥʥʷ ʚʠʢʣʠʢʽʚ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʙʣʝʤʘʤʠ ʚ ʤʽʩʪʘʭ, ʪʘʢ ʽ ʪʠʭ, ʱʦ ʚʦʥʠ 

ʩʪʚʦʨʶʶʪʴ [24]. ʊʘʢʦʞ ʚʯʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪ-

ʪʷ ʫʨʙʘʥʽʟʘʮʽʡʥʘ ʩʪʘʣʽʩʪʴ ʷʢ ʙʘʞʘʥʠʡ ʩʪʘʥ ʫʨ-

ʙʘʥʽʩʪʠʯʥʠʭ ʫʤʦʚ, ʷʢʠʡ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ [7]. 

ʉʪʘʣʝ ʤʽʩʪʦ ï ʮʝ ʪʘʢʝ ʤʽʩʪʦ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ 

ʩʚʦʾʭ ʤʝʰʢʘʥʮʽʚ, ʥʝ ʟʘʚʜʘʶʯʠ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴ-

ʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʪʘ ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʨʘʚʘ ʤʘʡʙʫʪʥʽʭ 

ʧʦʢʦʣʽʥʴ [9]. 

ʇʦʥʷʪʪʷ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʱʝ, ʥʝʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʚʟʘʻʤʦʟʘʤʽʥʦ, ʭʦʯʘ ʤʽʞ ʥʠʤʠ ʽʩʥʫʶʪʴ ʩʫʪ-

ʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʝʨʤʽʥʠ çʫʨʙʘʥʽʟʘʮʽʡʥʘ ʩʪʘʣʽʩʪʴè, 

çʩʪʘʣʝ ʤʽʩʪʦè ʪʘ çʩʪʘʣʘ ʩʧʽʣʴʥʦʪʘè ʦʧʠʩʫʶʪʴ ʙʘʞʘ-

ʥʠʡ ʩʪʘʥ, ʪʦʜʽ ʷʢ çʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷè ʪʘ çʩʪʘʣʠʡ ʨʦ-

ʟʚʠʪʦʢ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʮʝ-

ʩʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʩʪʘʥʫ. 

ʋʨʷʜʠ ʢʨʘʾʥ ʩʚʽʪʫ ʨʦʟʨʦʙʣʷʶʪʴ ʨʽʟʥʽ ʧʦʣʽʪʠʢʠ 

ʱʦʜʦ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʘ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦ-

ʚʘʜʞʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʦʥʷʪʪʷ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʚʯʝʥʥʷ ʩʪʘʣʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʟʨʦʙʠʣʠ D. Drakakis-Smith ʽ Ch. Dixon 

[11]. ɺʦʥʠ ʨʦʟʛʣʷʥʫʣʠ ʮʝʡ ʧʨʦʮʝʩ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦ-

ʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ, ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʋ 2002 ʨʦʮʽ UN-

Habitat/DFID ʚʠʟʥʘʯʠʣʠ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʜʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʩʪʽʡʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʉʝʨʝʜ ʥʠʭ ʙʫʣʠ: ʧʦʪʝʥ-

ʮʽʡʥʽ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʙʣʝʤʠ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʣʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʣʽʪʠʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʦʙʤʝʞʝʥʽ ʤʦʞʣʠ-

ʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʪʨʫʜʥʦʱʽ ʫ ʜʦʩʷʛʥʝʥʥʽ ʢʦʦʨʜʠ-

ʥʘʮʽʾ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʪʘ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ [12]. 

G. Pivo ʧʨʦʚʽʚ ʘʥʘʣʽʟ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ Mainstreet 

Cascadia ʪʘ ʚʠʩʚʽʪʣʠʚ ʰʽʩʪʴ ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʽʚ 

ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʎʽ ʧʨʠʥʮʠʧʠ ʚʢʣʶʯʘʶʪʴ ʢʦʤʧʘʢʪ-

ʥʽʩʪʴ, ʟʘʚʝʨʰʝʥʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ, ʢʦʤʬʦʨʪ, ʢʦʦʨʜʠ-

ʥʘʮʽʶ ʪʘ ʩʧʽʚʧʨʘʮʶ [11].  ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʚʠʚ-

ʯʝʥʥʷ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʽ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʟʤʽʥ ʫ ʟʝʤʣʝʢʦʨʠʩʪʫ-

ʚʘʥʥʽ, ʚʩʝ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦ-

ʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, ʤʦʜʝʣʽ Cellular 

Automata, SLEUTH ʽ System Dynamics. ʎʽ ʧʽʜʭʦʜʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ G. Encalada ʽ A. Caceres , 

D. Haase ʪʘ ʽʥʰʠʭ ʧʨʠʩʚʷʯʝʥʽ ʮʴʦʤʫ ʧʠʪʘʥʥʶ [1, 2, 

5]. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʴʦʛʦ, ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽ ʤʽʩʴʢʽ ʤʦʜʝʣʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʫʨ-

ʙʘʥʽʟʘʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ G. Haughton ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʪʠʧʠ ʤʽʩʴ-

ʢʠʭ ʤʦʜʝʣʝʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʩʪʽʡʢʦʛʦ 

ʨʦʟʚʠʪʢʫ: çʚʽʣʴʥʠʡ ʨʠʥʦʢè, çʨʝʜʠʟʘʡʥè, çʩʘʤʦʟʘʙʝʟ-

ʧʝʯʝʥʽè ʪʘ çʩʧʨʘʚʝʜʣʠʚʦ ʨʦʟʧʦʜʽʣʝʥʽè ʤʽʩʪʘ [4]. 

J. Holden ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʧʠʩʘʚ ʯʦʪʠʨʠ ʤʦʜʝʣʽ ʨʦ-

ʟʚʠʪʢʫ ʤʽʩʪ: çʤʽʩʪʦ, ʱʦ ʨʦʟʨʦʩʪʘʻʪʴʩʷè, çʟʝʣʝʥʝ 

ʤʽʩʪʦè, çʚʝʣʠʢʝ (ʤʦʥʦʣʽʪʥʝ) ʢʦʤʧʘʢʪʥʝ ʤʽʩʪʦè ʪʘ 

çʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʤʽʩʪʦè, ʟʦʢʨʝʤʘ ʚʠʜʽʣʠʚʰʠ ʤʦ-

ʜʝʣʴ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢ ʙʽʣʴʰ ʩʪʽʡʢʫ 

[4]. H. Jabareen ʨʦʟʛʣʷʜʘʚ ʨʽʟʥʽ ʤʦʜʝʣʽ, ʪʘʢʽ ʷʢ çʢʦʤ-

ʧʘʢʪʥʝ ʤʽʩʪʦè, çʝʢʦ-ʤʽʩʪʦè, çʤʽʩʪʘ ʟ ʦʙʤʝʞʝʥʠʤ ʨʦ-

ʟʚʠʪʢʦʤè ʪʘ çʥʝʪʨʘʜʠʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢè ʽ ʨʝʢʦʤʝʥʜʫ-

ʚʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ çʢʦʤʧʘʢʪʥʦʛʦ ʤʽʩʪʘè 

ʜʣʷ ʩʧʨʠʷʥʥʷ ʩʪʘʣʽʡ ʫʨʙʘʥʽʟʘʮʽʾ [4]. 

ɿʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʩʧʨʠʷʣʦ 

ʨʦʟʨʦʙʮʽ ʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦ-

ʣʫʯʯʷ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʷʭ ʨʦʟʚʠʪʢʫ. ɺ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʠʢʘʪʦʨʠ ʜʣʷ ʦʮʽʥʢʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [3]. ʂʦʞʝʥ ʨʝʛʽʦʥ 

ʚʠʟʥʘʯʘʻ ʚʣʘʩʥʠʡ ʥʘʙʽʨ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʦʤʫ ʚʦʥʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺʠʙʽʨ ʽʥʜʠʢʘʪʦʨʽʚ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ 

ʥʘ ʯʽʪʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʪʨʝʙ ʨʝʛʽʦʥʽʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [8]. ʋ ʥʘʰʦʤʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʰʽʩʪʴ 

ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʥʘʡʙʽʣʴʰʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚ, 

ʂʠʾʚ, ɼʥʽʧʨʦ, ʆʜʝʩʘ, ʃʴʚʽʚ, ɺʽʥʥʠʮʷ) [14]. ʅʘ 

ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʚʠʜʽʣʝʥʦ ʩʧʽʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʚʠʟʥʘʯʝʥʦ ʻʜʠʥʫ ʦʜʠʥʠʮʶ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʜʘʥʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʥʝ 

ʟʙʽʛʘʣʠʩʷ, ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʧʠʩʢʘʭ ʽʥʜʠʢʘʪʦʨʽʚ ʤʽʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ. ʎʝʡ ʥʘʙʽʨ 

ʽʥʜʠʢʘʪʦʨʽʚ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [14]. ʊʘʢʫ ʞ ʩʘʤʫ ʤʦʜʝʣʴ ʜʣʷ 

ʚʽʜʙʦʨʫ ʽʥʜʠʢʘʪʦʨʽʚ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘ-

ʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʽ 

ʦʙʨʘʥʽ ʰʽʩʪʴ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟ ʥʘʡʙʽʣʴʰʠʤʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ. ɻʨʫʧʘ ʽʥʜʠʢʘʪʦʨʽʚ 

ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʨʝʛʽʦʥʽ ʚʢʣʶʯʘʻ ʫ 

ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʚʘʣʦʚʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʧʨʦ-

ʜʫʢʪ, ʙʶʜʞʝʪ ʨʝʛʽʦʥʫ, ʧʨʷʤʽ ʽʥʦʟʝʤʥʽ ʽʥʚʝʩʪʠʮʽʾ, 

ʦʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʯʠʩʝʣʴ-

ʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ (ʬʦʨʤʫʣʘ 1.2). ɻʨʫʧʘ 

ʽʥʜʠʢʘʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ ʚʠʷʚʠʣʘʩʷ 

ʥʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʽʰʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʫʨʙʦʪʫ 

ʞʠʪʪʷ ʛʨʦʤʘʜʷʥ ʪʘ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʪʘʢʽ ʽʥʜʠʢʘʪʦʨʠ: 

ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ, ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʨʽʚʝʥʴ ɿʅʆ, ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, 

ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ, ʦʙʩʷʛ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʢʽʣʴ-

ʢʽʩʪʴ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʨʽʚʝʥʴ ʚʽʜʯʫʪʪʷ 

ʙʝʟʧʝʢʠ (ʬʦʨʤʫʣʘ 1.3). ɻʨʫʧʘ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ: 

ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʟʘ ʨʽʢ, ʟʘʛʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʨʝʛʽʦʥʦʤ, ʯʘʩʪʢʘ 

ʧʘʩʘʞʠʨʦʧʝʨʝʚʝʟʝʥʴ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ ʟʘʛʘʣʴ-

ʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʯʘʩʪʢʘ ʫʪʠʣʽʟʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʬʦʨʤʫʣʘ 1.4). 

ɼʦʮʽʣʴʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

[13], ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʽʜʽʙʨʘʥʽ ʥʘʤʠ ʽʥʜʠʢʘʪʦʨʠ: 

Ὅ =  (В Ὅ В Ὅ В Ὅ ),        (1.1) 
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ʜʝ ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʩʦʮʽʘʣʴʥʠʭ ʧʝʨʝʜʫʤʦʚ ʩʪʘʣʦ-

ʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ: 

Ὅ =  (В Ὅ ),                                       (1.2) 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ: 

Ὅ =  (В Ὅ ),                                         (1.3) 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ: 

Ὅ =  (В Ὅ ).                                      (1.4) 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʠʞʯʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘ 2020-2023 ʨʦʢʠ  

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [17-22]) 

Indicators of the Sustainable Development Index and the Level of Urbanization for 2020-2023  

(compiled by the author based on data [17-22]) 
 

ʈʦʢʠ 2020 2021 2022 

ʆʙʣʘʩʪʽ 

ɯʥʜʝʢʩ 

ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ 

ʈʽʚʝʥʴ 

ʫʨʙʘʥʽʟʘʮʽʾ,% 

ɯʥʜʝʢʩ 

ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ 

ʈʽʚʝʥʴ 

ʫʨʙʘʥʽʟʘʮʽʾ, % 

ɯʥʜʝʢʩ 

ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ 

ʈʽʚʝʥʴ 

ʫʨʙʘʥʽʟʘʮʽʾ, % 

ɺʽʥʥʠʮʴʢʘ 0,3774 50,59 0,38 50,77 0,3597 50,94 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0,6001 83,62 0,5793 83,63 0,6304 83,62 

ʂʠʾʚʩʴʢʘ 0,5453 62,18 0,6233 62,23 0,5859 62,14 

ʃʴʚʽʚʩʴʢʘ 0,4938 60,96 0,5445 60,96 0,5097 60,96 

ʆʜʝʩʴʢʘ 0,5279 66,90 0,557 66,83 0,5131 66,86 

ʍʘʨʢʽʚʩʴʢʘ 0,5112 80,57 0,5145 80,65 0,5279 80,66 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʽʥʜʝʢʩ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦ-

ʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ ʪʘ ʨʦʢʫ, ʚʽʜʦʙʨʘʞʘʶʯʠ 

ʟʤʽʥʠ ʫ ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥ-

ʥʠʢʘʭ. ʈʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʩʪʘʙʽʣʴʥʠʤ, ʘʣʝ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʫ 

ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʩʪʝʡ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʩʪʘ-

ʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʝʬʝʢʪʠʚʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʪʦʜʽ ʷʢ ʥʘʡʥʠʞ-

ʯʠʡ ʧʦʢʘʟʥʠʢ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ, ʱʦ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫ-

ʶʪʴ ʜʠʥʘʤʽʢʫ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʨʝʛʽʦʥʘʭ (ʨʠʩ. 1-6). 

ɸʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʽʥʜʝʢʩʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ 

ʧʦʪʝʥʮʽʡʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ: ʩʪʽʡʢʘ ʢʦʥʪʨʫ-

ʨʙʘʥʽʟʘʮʽʷ, ʥʝʞʠʪʪʻʟʜʘʪʥʘ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʷ, ʥʝʩʪʘʣʘ 

ʪʘ ʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ [15]. ʎ ̔ʩʮʝʥʘʨʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ (ʨʠʩ. 7). 

ʉʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʢʘʟʫʻ 

ʥʘ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥ-

ʥ  ʁʤʽʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ. ʄʽʩʪʘ ʨʝʛʽʦʥʫ ʧʦʩʪʫʧʦʚʦ ʩʪʘ-

ʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ, ʢʦʤʬʦʨʪʥʠʤʠ ʜʣʷ ʞʠʪʪʷ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʤʠ. ʅʘʡʙʽʣʴʰʠʤ ʧʨʠʢʣʘʜʦʤ 

ʮʴʦʛʦ ʻ ʍʘʨʢʽʚ ï ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ, ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʷʜ-

ʨʦʤ ʽʥʥʦʚʘʮʽʡ, ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʡ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʍʘʨʢʽʚ ʧʨʠʚʘʙʣʶʻ ʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʽʥʚʝʩʪʠʮʽʡ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʦʩʚʽʪʥʽʤ, 

ʥʘʫʢʦʚʠʤ ʪʘ ʢʫʣʴʪʫʨʥʠʤ ʦʩʝʨʝʜʢʦʤ ʋʢʨʘʾʥʠ. 

 

  
 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 1. Dynamics Between Urbanization Level and  

the Sustainable Development Index in Dnipropetrovsk  

Region (compiled by the author based on data from  

Table 1) 

 

ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 2. Dynamics Between Urbanization Level  

and the Sustainable Development Index in Kyiv Region  

(compiled by the author based on data from Table 1) 
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ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 3. Dynamics Between Urbanization Level and  

the Sustainable Development Index in Kharkiv Region 

(compiled by the author based on data from Table 1) 

 

ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 4. Dynamics Between Urbanization Level and  

the Sustainable Development Index in Lviv Region  

(compiled by the author based on data from Table 1) 

  
ʈʠʩ. 5. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 5. Dynamics Between Urbanization Level and  

the Sustainable Development Index in Odesa Region 

(compiled by the author based on data from Table 1) 

ʈʠʩ. 6. ɼʠʥʘʤʽʢʘ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1) 

Fig. 6. Dynamics Between Urbanization Level and  

the Sustainable Development Index in Vinnytsia Region 

(compiled by the author based on data from Table 1) 

 

ɿʘʚʜʷʢʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʱʦʨʦʢʫ 

ʧʨʠʾʞʜʞʘʶʪʴ ʥʘ ʥʘʚʯʘʥʥʷ, ʤʽʩʪʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʦʚʠʤʠ 

ʚʠʢʣʠʢʘʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʎʝ ʩʪʠʤʫʣʶʻ ʩʪʚʦʨʝʥ-

ʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ. ɯʥʰʽ ʤʽʩʪʘ ʦʙʣʘʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦ-

ʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ, ʪʘʢʽ ʷʢ ɯʟʶʤ, ʃʦʟʦʚʘ ʯʠ 

ʂʫʧôʷʥʩʴʢ, ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʽʡ-

ʢʦʛʦ ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ 

ʽʥʚʝʩʪʠʮʽʡ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. ɿʚʽʩʥʦ ʟ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ ʚʽʜʙʫʣʠʩʷ 

ʟʥʘʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʣʘʥʫʻʤʦ ʜʦʩʣʽʜʠʪʠ ʫ ʧʦ-

ʜʘʣʴʰʠʭ ʨʦʙʦʪʘʭ. 

ʅʝʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ʫ ɺʽʥʥʠʮʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʩʪʽʡʢʦʩʪʽ ʤʽʩʪ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʫʨʙʘʥʽʟʘʮʽʾ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪ-

ʢʫ. ʉʧʝʮʠʬʽʢʘ ʥʝʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴ-

ʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ 

ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ. ɺ ʆʜʝʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʥʝʩʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʥʝ-

ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʨʦʟʰʠʨʝʥʥʷ ʟʘʙʫʜʦʚʠ, ʦʩʦʙʣʠʚʦ ʫ 

ʤʽʩʪʽ ʆʜʝʩʘ ʪʘ ʚ ʧʨʠʙʝʨʝʞʥʠʭ ʟʦʥʘʭ ʦʙʣʘʩʪʽ, ʱʦ ʚʝʜʝ 

ʜʦ ʫʱʽʣʴʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ. ɼʦ 

ʮʴʦʛʦ ʜʦʜʘʶʪʴʩʷ ʪʨʫʜʥʦʱʽ ʟ ʢʦʥʪʨʦʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʜʝʷʢʽ ʧʨʦʻʢʪʠ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʩʠʩʪʝʤʫ. 

ʂʦʨʫʧʮʽʷ ʫ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʚʠʢʣʠʢʦʤ, ʱʦ ʩʧʨʠʷʻ ʥʝʭʪʫʚʘʥʥʶ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʥʦʨʤʘʤʠ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʙʣʝʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʝʨʝʚʘʥʪʘʞʝʥʽ ʜʦʨʦʛʠ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʜʝʬʽʮʠʪ 

ʟʝʣʝʥʠʭ ʟʦʥ ʧʦʛʽʨʰʫʶʪʴ ʩʠʪʫʘʮʽʶ ʚ ʨʝʛʽʦʥʽ. ʋ ɺʥ̔-

ʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʦʩʥʦʚʥʽ ʧʨʦʷʚʠ ʥʝʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʨʠʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʰʚʠʜ-

ʢʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʥʝʬʦʨʤʘʣʴʥʦʾ ʟʘʙʫʜʦʚʠ. ʎʝ ʯʘ-

ʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʧʨʠ-

ʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ. ʂʨʽʤ ʪʦʛʦ, ʤʽʛʨʘʮʽʷ 

ʥʘʩʝʣʝʥʥʷ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʟ ʜʦʚʢʦʣʠʰʥʽʭ 

ʨʘʡʦʥʽʚ ʩʪʚʦʨʶʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ, 

ʩʦʮʽʘʣʴʥʫ ʪʘ ʞʠʪʣʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʽʩʪʘ.  

ʉʪʽʡʢʘ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʷ ï ʮʝ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʫʨʙʘʥʽʟʘʮʽʾ ʽʟ ʧʦʢʨʘʱʝʥʥʷʤ ʤʽʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ. ɼʦ ʮʽʻʾ 

ʛʨʫʧʠ ʧʦʪʨʘʧʣʷʻ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʽ. ʇʽʩʣʷ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʧʘʜʫ, ʷʢʠʡ ʧʦʯʘʚʩʷ ʚ 1990-ʭ ʨʦʢʘʭ, 

ʨʝʛʽʦʥ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʠʚ ʩʚʽʡ ʝʢʦʥʦʤʽʯʥʠʡ ʚʝʢʪʦʨ, 

ʧʝʨʝʦʨʽʻʥʪʫʚʘʚʰʠʩʴ ʽʟ ʚʘʞʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʨʦ-
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ʟʚʠʪʦʢ ʩʬʝʨʠ ʧʦʩʣʫʛ, ʽʥʥʦʚʘʮʽʡ ʪʘ IT-ʪʝʭʥʦʣʦʛʽʡ. ʎʝ 

ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʩʪʘʣʦ ʧʦʩʪʫʧʦʚʝ ʧʝʨʝʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟ 

ɼʥʽʧʨʘ ʚ ʧʨʠʤʽʩʴʢʽ ʟʦʥʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ, 

ʩʪʚʦʨʠʚʰʠ ʫʤʦʚʠ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ ʽ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ɿ 

ʚʽʡʥʦʶ ʮʽ ʧʨʦʮʝʩʠ ʣʠʰʝ ʧʨʠʰʚʠʜʰʠʣʠʩʷ, ʦʩʢʽʣʴʢʠ 

ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʟʘʣʠʰʠʣʘ ʤʽʩʪʘ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ 

ʝʢʦʥʦʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʫ ʟʘʡʥʷʪʦʩʪʽ. 

 

 
 

ʈʠʩ. 7. ʂʦʦʨʜʠʥʘʪʥʘ ʧʣʦʱʠʥʘ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [15]) 

Fig. 7. Coordinate Plane for Assessing Sustainable Urbanization  

(compiled by the author based on data [15]) 

 

ʂʠʾʚʩʴʢʘ ʪʘ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʨʦʮʝʩʘʤʠ ʥʝʞʠʪʪʻʟʜʘʪʥʦʾ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʾ, ʟʘ ʷʢʦʾ 

ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʽʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ. ʋ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʮʝ ʧʨʦʷʚʣʷʻʪʴ-

ʩ ̫ʯʝʨʝʟ ʤʘʩʦʚʠʡ ʚʽʜʪʽʢ ʥʘʩʝʣʝʥʥʷ ʟ ʤʽʩʪʘ ʂʠʻʚʘ ʜʦ 

ʧʝʨʝʜʤʽʩʪʴ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʭʘʦ-

ʪʠʯʥʫ ʟʘʙʫʜʦʚʫ ʪʘ ʜʝʛʨʘʜʘʮʽʶ ʝʢʦʣʦʛʽʯʥʠʭ ʟʦʥ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʧʽʜʪʨʠʤʢʫ ʢʦʤʬʦʨʪʥʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ. ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʶʻʪʴʩʷ 

ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ. ʋ ʘʜʤʽʥʽʩʪʨʘ-

ʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʤʽʩʪʽ ʃʴʚʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦ-

ʩʪʘʪʥʻ ʦʥʦʚʣʝʥʥʷ ʢʦʤʫʥʘʣʴʥʦʾ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʥ̔-

ʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʜʣʷ ʤʽʩʮʝ-

ʚʠʭ ʞʠʪʝʣʽʚ. ʋ ʧʝʨʝʜʤʽʩʪʷʭ ʃʴʚʦʚʘ ʯʘʩʪʦ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘʙʫʜʦʚʘ, ʷʢʘ ʧʦʩʠʣʶʻ 

ʧʨʦʙʣʝʤʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ɿ ʧʦʯʘʪʢʦʤ ʧʦʚ-

ʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʟʤʽʥʠʣʠʩʷ ʤʽʛʨʘʮʽʡʥʽ 

ʧʦʪʦʢʠ, ʱʦ ʟʘʚʜʘʻ ʟʥʘʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʜ-

ʤʽʩʪʷ ʨʝʛʽʦʥʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʙʣʘʩʪʽ ʩʪʠʢʘʶʪʴʩʷ 

ʟ ʚʠʢʣʠʢʘʤʠ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦ-

ʟʚʠʪʢʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʥʠ-

ʞʝʥʥʶ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ.  

ʈʦʟʫʤʽʥʥʷ ʩʪʽʡʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ï ʮʝ ʢʣʶʯ ʜʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʦʤ. ɸʥʘʣʽʟ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʪʦʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʧʨʠʥʮʠ-

ʧʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʩʣʘʙʢʽ ʤʽʩʮʷ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ 

ʩʪʨʘʪʝʛʽʾ. ʆʩʢʽʣʴʢʠ ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʥʝʤʠʥʫʯʠʤ ʧʨʦʮʝ-

ʩʦʤ, ʚʘʞʣʠʚʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ʥʘ ʧʽʜʚʠ-

ʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ. ʏʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʽʚ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʦʜʠʥ ʽʟ ʤʦʞʣʠʚʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʫ ʤʘʡʙʫʪʥʴ-

ʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʘʙʦ ʟʘʤʽʥʝʥʠʡ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʡʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. 

ɺʠʩʥʦʚʢʠ. ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʯʠʥʠʪʴ ʟʥʘʯʥʠʡ ʪʠʩʢ ʥʘ ʝʢʦʣʦʛʽʯʥʫ, ʝʢʦ-

ʥʦʤʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʽʩʪ, ʱʦ ʚʠʤʘʛʘʻ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʪʘ 

ʨʝʛʽʦʥʽʚ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʨʽʚʥʷ ʩʪʘʣʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʰʝʩʪʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ (ʦʙʣʘʩʪʝʡ ʟ 

ʥʘʡʙʽʣʴʰʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʘ ʩʘʤʝ 

ʍʘʨʢʽʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʆʜʝʩʴʢʘ, 

ʃʴʚʽʚʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ). ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦ-

ʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ 

ʪʘ ʽʥʜʝʢʩ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ) ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦ-

ʱʠʥʽ. ʈʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʢʣʘʩʠʯʥʦʶ 

ʬʦʨʤʫʣʦʶ, ʘ ʦʮʽʥʢʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʜʠʢʘʪʦʨʘʭ ʽʟ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʪʠʧʠ 

ʩʮʝʥʘʨʽʾʚ: ʩʪʽʡʢʘ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʷ (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴ-

ʢʘ ʦʙʣʘʩʪʴ), ʥʝʞʠʪʪʻʟʜʘʪʥʘ ʢʦʥʪʨʫʨʙʘʥʽʟʘʮʽʷ 

(ʂʠʾʚʩʴʢʘ ʪʘ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ), ʥʝʩʪʘʣʘ (ɺʽʥʥʠʮʴʢʘ 

ʪʘ ʆʜʝʩʴʢʽ ʦʙʣʘʩʪʽ) ʪʘ ʩʪʘʣʘ (ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ) 

ʫʨʙʘʥʽʟʘʮʽʷ. ʉʪʘʣʘ ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʽʜʚʠ-

ʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɸ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ 

ʦʨʛʘʥʘʤ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʦʮʽʥʶʚʘʪʠ ʧʦ-

ʪʦʯʥʽ ʧʨʦʮʝʩʠ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʣʷʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʚʠʷʚʣʷʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ. ɺ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʘʥʘʣʽʟ ʫʩʽʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʦʮʽʥʢʦʶ ʩʪʘʣʦʾ ʫʨ-

ʙʘʥʽʟʘʮʽʾ ʚʨʘʭʦʚʫʶʯʠ ʚʦʻʥʥʠʡ ʩʪʘʥ ʚ ʢʨʘʾʥʽ. 
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ASSESSMENT OF SUSTAINABLE URBANIZATION IN UKRAIN IAN  REGIONS 
 

The high level of urbanization worldwide and in Ukraine significantly impacts the environmental, economic, and social 

spheres, creating additional challenges for their balanced development. The rapid growth of this process necessitates the introduction 

of new research approaches. One such approach is the indicator of sustainable urbanization. It encompasses environmental, social, 

and economic sustainability, including all types of settlements ï from rural areas to megacities ï and facilitates the formation of 

interconnections at national and global levels. Understanding the principles of sustainable urbanization is a crucial tool for effective 

regional management, as it allows for the analysis of current processes, identification of their strengths and weaknesses, faster im-

provement of the population's quality of life, ensuring ecological balance and reducing the negative impact on the environment. 

This study evaluates the level of sustainable urbanization in six regions of Ukraine with the largest administrative centers 

(Kharkiv, Kyiv, Dnipropetrovsk, Odesa, Lviv, and Vinnytsia regions). The analysis was based on the calculation of the urbanization 

level and the assessment of sustainable regional development, using indicators highlighted in regional development strategies. These 

indicators were grouped by three categories: economic, social, and environmental. The research findings were presented on a coordi-

nate plane, enabling the identification of four scenarios of urbanization processes: sustainable counter-urbanization, unviable counter-

urbanization, unsustainable urbanization, and sustainable urbanization. The most effective scenario is sustainable urbanization, which 

supports improved quality of life, preserves ecological balance, and minimizes negative environmental impact. The study highlights 

the importance of a well-grounded approach to analyzing urbanization processes and developing new strategies for sustainable de-

velopment of cities and regions. The results provide local authorities with the tools to assess the compliance of urbanization process-

es with sustainable development goals, guiding them in the right direction. 

Keywords: sustainable cities, sustainable urbanization, urbanization level, sustainable development, regions of Ukraine. 
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ʇʆʅʗʊʊʗ ʊʆʏʅʆʉʊɯ ʂɸʈʊ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʀʍ ʐʃʗʍɯɺ ʋʂʈɸɰʅʀ:  

ɽʂʆʅʆʄɯʏʅʀʁ ɸʉʇɽʂʊ 
 

ʋ ʩʪʘʪʪʽ ʨʦʙʠʪʴʩʷ ʥʘʛʦʣʦʩ ʥʘ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʜʽ ʧʽʜʭʦʜʽʚ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʘʨʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ 

ʚ ʘʩʧʝʢʪʽ ʾʭ ʛʝʦʜʝʟʠʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʤʽʨʫ. ɼʦʪʝʧʝʨ, ʧʦʧʨʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʦʟʠʮʽʡʥʦʾ ʪʦʯʥʦʩʪʽ 

ʪʘ ʦʧʠʩ ʤʝʪʦʜʽʚ ʟʙʠʨʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʰʣʷʭʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ GNSS-ʟʥʽʤʘʥʥʷ, ʤʠ ʱʝ ʥʝ ʧʨʠʜʽʣʷʣʠ ʥʘʣʝʞʥʦʾ 

ʫʚʘʛʠ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʦʭʠʙʦʢ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʚʠʤʘʛʘʻ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʭʠʙʦʢ ï ʚʽʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ (ʉʂʇ) ʜʣʷ ʤʘʨʰʨʫʪʽʚ ʜʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʧʦʜʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʘ ʪʘʢʦʞ ʚʠʩʚʽʪʣʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʚʽʜʫ ʧʦʧʝʨʝʜʥʽʭ ʥʘʧʨʘʮʶʚʘʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʝʟʦʚʠʡ ʦʧʠʩ ʘʣʛʦʨʠʪʤʫ ʦʮʽʥʢʠ ʚʪʨʘʪ ʪʘ ʟʙʠʪʢʽʚ ʚʽʜ 

ʥʝʪʦʯʥʠʭ ʢʘʨʪ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʥʦʩʥʦʤʫ ʚʽʜʭʠʣʝʥʥʽ ʜʦʚʞʠʥ ʤʘʨʰʨʫʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʘʭ ʉʂʇ. ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʫ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʾʭ ʢʦʨʠʛʫʚʘʥʥʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ. ʅʘʚʦʜʷʪʴʩʷ ʧʨʠʢʣʘʜʠ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ, ʜʝ ʪʦʯʥʽʰʽ ʢʘʨʪʠ ʜʦʟʚʦʣʠʣʠ ʩʢʦʨʦʪʠʪʠ ʚʪʨʘʪʠ ʪʘ ʟʙʠʪʢʠ. 

ʇʽʜʢʨʝʩʣʝʥʦ ʚʘʞʣʠʚʽʩʪʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʘʨʪ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʦʨʠʛʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʚʽʜʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʚ ʻʜʠʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʫʣʘʪʦʚʽ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ 

ʘʢʪʫʘʣʽʟʘʮʽʾ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʪʘ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʘʪʨʠʙʫʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʤʝʨʝʞʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʪʦʯʥʽʩʪʴ ʢʘʨʪ, ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ, 

ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʧʦʭʠʙʢʘ, ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʣʽʜʘʨʥʽ ʜʘʥʽ, ʛʝʦʜʝʟʠʯʥʘ ʦʩʥʦʚʘ ʢʘʨʪ ʘʚʪʦʰʣʷʭʽʚ. 
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ɺʩʪʫʧ. ʊʦʯʥʽ ʢʘʨʪʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ  ̒

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʣʦʛʽʩʪʠʢʦʶ ʧʝʨʝʚʝʟʝʥʴ. 

ɺʽʜ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʧʣʘʥʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʙʝʟʧʝʢʘ ʨʫʭʫ. ʇʨʦʪʝ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʧʘʜʢʠ, ʢʦʣʠ 

ʟʘʩʪʘʨʽʣʽ ʯʠ ʥʝʪʦʯʥʽ ʢʘʨʪʠ ʘʚʪʦʰʣʷʭʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʝʨʘʮʽʦʥʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʯʘʩʫ ʪʘ ʬʽʥʘʥʩʦʚʠʭ 

ʟʙʠʪʢʽʚ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʻ ʮʷ ʧʨʦʙʣʝʤʘ ʚ 

ʢʦʥʪʝʢʩʪʽ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʡ 

ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʚ ʻʚʨʦʧʝʡʩʴʢʫ ʪʨʘʥʩʧʦʨʪʥʫ 

ʩʠʩʪʝʤʫ [1]. ʅʝʪʦʯʥʽʩʪʴ ʢʘʨʪ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ 

ʚʽʜʭʠʣʝʥʥʷ ʤʘʨʰʨʫʪʽʚ, ʧʨʦʩʪʦʾ ʪʨʘʥʩʧʦʨʪʫ, 

ʧʝʨʝʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʪʘ ʧʨʠʩʢʦʨʝʥʠʡ ʟʥʦʩ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʛʘʣʫʟʽ. ʇʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʦʯʥʽʩʪʶ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪ ʻ ʦʯʝʚʠʜʥʠʤ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʧʦʥʷʪʪʷ çʪʦʯʥʽʩʪʴ ʢʘʨʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚè ʪʘ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʥʝʪʦʯʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʋʢʨʘʾʥʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ: 1)  ʧʦʨʽʚʥʷʪʠ ʪʦʯʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ 

ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ Google 

Maps, OpenStreetMap ʪʘ GraphHopper ʽʟ ʨʝʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ; 2) ʜʦʩʣʽʜʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʧʦʭʠʙʢʠ ʥʘ ʢʘʨʪʘʭ, ʟʦʢʨʝʤʘ ʚ 

ʣʦʛʽʩʪʠʮʽ ʪʘ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ; 3) ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ 

ʽʟ ʢʘʨʪʦʛʨʘʬʽʯʥʦʶ ʥʝʪʦʯʥʽʩʪʶ; 4) ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ 

ʟ ʮʽʣʣʶ ʤʽʥʽʤʽʟʘʮʽʾ ʟʙʠʪʢʽʚ ʪʘ ʚʪʨʘʪ. 

ʄʝʪʦʜʦʣʦʛʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʘʥʘʣʽʟʽ ʥʘʫʢʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʜʞʝʨʝʣ, ʧʦʨʽʚʥʷʣʴʥʦʤʫ 

ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʨʽʟʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ 

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʚʧʣʠʚʫ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʦʭʠʙʦʢ ʥʘ ʧʘʣʠʚʥʽ, ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ 

ʪʘ ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʧʽʜʭʽʜ ʦʮʽʥʢʠ 

ʪʦʯʥʦʩʪʽ ʰʣʷʭʦʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʽ ʜʦʚʞʠʥ 

ʤʘʨʰʨʫʪʽʚ ʥʘ ʢʘʨʪʘʭ ʟ ʜʘʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ 

ʧʦʭʠʙʦʢ ʪʘ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʦʪʨʠʤʘʥʠʭ ʧʦʭʠʙʦʢ ʥʘ 

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʩʢʣʘʣʠ 

ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʟʚʽʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʘʥʽʡ, 

ʜʝʨʞʘʚʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʚʽʜʢʨʠʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 
ʊʦʯʥʽʩʪʴ ʢʘʨʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʠʤ ʨʦʟʤʽʨʘʤ 

ʦʙôʻʢʪʽʚ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʧʦʣʦʞʝʥʥʷʤ, ʬʦʨʤʦʶ ʪʘ 

ʘʪʨʠʙʫʪʘʤʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʛʝʦʤʝʪʨʠʯʥʫ ʘʙʦ ʧʦʟʠʮʽʡʥʫ 

ʪʦʯʥʽʩʪʴ, ʯʘʩʦʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʘʪʨʠʙʫʪʠʚʥʫ 

ʪʦʯʥʽʩʪʴ ʢʘʨʪʠ [13]. 

ɻʝʦʤʝʪʨʠʯʥʘ ʪʦʯʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʭʠʙʢʫ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʽ ʚʠʤʽʨʶʚʘʥʥʽ ʚʽʜʩʪʘʥʝʡ 

ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʟʘ ʢʘʨʪʦʶ. ɺʦʥʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʤʘʩʰʪʘʙʦʤ ʽ ʛʝʥʝʨʘʣʽʟʘʮʽʻʶ, ʪʦʙʪʦ, ʱʦ ʙʽʣʴʰʠʡ 

ʤʘʩʰʪʘʙ, ʪʦ ʚʠʱʘ ʧʦʪʝʥʮʽʡʥʘ ʪʦʯʥʽʩʪʴ ʢʘʨʪʠ. ɼʣʷ 

ʤʘʩʰʪʘʙʫ 1:10000 ʛʨʘʥʠʯʥʘ ʧʣʘʥʦʚʘ ʧʦʭʠʙʢʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1 ʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʤʘʩʰʪʘʙʫ 

1:100000 ï 10 ʤ [11]. ʎ  ʁ ʟʘʣʝʞʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʦ ʚ 

ʩʪʘʥʜʘʨʪʘʭ, ʜʝ ʚʢʘʟʘʥʦ, ʱʦ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ 

ʤʽʩʮʝʚʦʩʪʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʦʯʥʽʩʪʴ 

ʧʦʣʦʞʝʥʥʷ ʦʙô̒ ʢʪʽʚ, ʝʢʚʽʚʘʣʝʥʪʥʫ ʪʦʯʥʦʩʪʽ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʩʰʪʘʙʫ [13]. 

ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʘʪʨʠʙʫʪʠʚʥʘ ʪʦʯʥʽʩʪʴ 

ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʥʝʩʫʪʪʻʚʠʭ, ʥʝʢʽʣʴʢʽʩʥʠʭ 

ʦʟʥʘʢ ʪʘ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʪʘʢʠʭ ʦʙô̒ ʢʪʽʚ ʷʢ ʥʘʟʚʠ 

ʜʦʨʽʛ, ʢʘʪʝʛʦʨʽʡ ʧʦʢʨʠʪʪʷ ʪʦʱʦ, ʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ð ʮʝ 

ʩʚʦʻʯʘʩʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ɺʠʤʦʛʠ ʜʦ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʧʦʚʥʦʪʠ ʡ ʪʦʯʥʦʩʪʽ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ 

ʨʽʚʥʽ ʽ ʻ ʦʜʥʠʤʠ ʽʟ ʧʨʠʥʮʠʧʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʋʢʨʘʾʥʠ [2], 

ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ [23]. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʟʠʮʽʡʥʦʾ ʪʦʯʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʦʢʨʝʤʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ (ʉʂʇ), ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ 

ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ ʧʦʭʠʙʦʢ. 

ɿʘ ʩʪʘʥʜʘʨʪʦʤ NSSDA ʫ ʉʐɸ ʨʝʘʣʴʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʪʘ ʚʝʨʪʠʢʘʣʴʥʫ ʪʦʯʥʽʩʪʴ ʢʘʨʪʠ ʚʠʤʽʨʶʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʉʂʇ ʷʢ ʙʘʟʦʚʠʡ ʧʦʢʘʟʥʠʢ [14]. ɺ 

ʋʢʨʘʾʥʽ, ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʜʣʷ ʙʘʟʠ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ ʪʦʯʥʽʩʪʴ 

ʢʦʦʨʜʠʥʘʪ ʪʘ ʚʠʩʦʪ ʦʙôʻʢʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʘʪʝʛʦʨʽʾ ʽ 

ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʫ ʢʘʨʪʠ [13]. ɿʛʽʜʥʦ ʟ ʮʠʤʠ 

ʚʠʤʦʛʘʤʠ, ʧʦʣʦʞʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʥʘ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʢʘʨʪʘʭ ʟ ʤʘʩʰʪʘʙʘʤʠ ʚʽʜ 1:10000 

ʜʦ 1:50000 ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʟ ʧʦʭʠʙʢʘʤʠ ʥʝ 

ʙʽʣʴʰʝ ʢʽʣʴʢʦʭ ʤʝʪʨʽʚ, ʘ ʥʘ ʜʨʽʙʥʦʤʘʩʰʪʘʙʥʠʭ 

ʦʛʣʷʜʦʚʠʭ ʢʘʨʪʘʭ ʜʦʧʫʩʪʠʤʽ ʧʦʭʠʙʢʠ ʚ ʜʝʩʷʪʢʠ 

ʤʝʪʨʽʚ. 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʢʘʨʪʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ 

ʜʦʩʪʫʧʥʽ ʦʥʣʘʡʥ, ʘʣʝ ʢʦʞʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ 

ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʪʘ ʨʽʚʥʝʤ ʪʦʯʥʦʩʪʽ. Google Maps 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʜʘʥʠʭ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ, 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʚʣʘʩʥʠʭ ʧʦʣʴʦʚʠʭ ʧʝʨʝʚʽʨʦʢ, ʚʢʣʶʯʥʦ ʽʟ ʜʘʥʠʤʠ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ GPS-ʪʨʝʢʽʚ. ʗʢʽʩʥʘ 

ʛʝʦʜʝʟʠʯʥʘ ʧʨʠʚôʷʟʢʘ ʟʦʙʨʘʞʝʥʴ ʨʝʩʫʨʩʫ Google 

Maps ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʧʣʘʥʦʚʦʾ ʪʦʯʥʦʩʪʽ ʤʝʪʨ ʽ 

ʥʠʞʯʝ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʭʦʯʘ ʥʘ ʚʽʜʜʘʣʝʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʤʦʞʣʠʚʽ ʙʽʣʴʰʽ ʧʦʭʠʙʢʠ ʜʦ 5, ʘ ʽʥʢʦʣʠ 10 

ʪʘ ʙʽʣʴʰʝ ʤʝʪʨʽʚ. OpenStreetMap (OSM) ï ʚʽʜʢʨʠʪʘ 

ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʘ ʢʘʨʪʘ, ʪʦʯʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʥʝʩʢʫ ʚʦʣʦʥʪʝʨʽʚ ʪʘ ʜʦʩʪʫʧʥʠʭ ʛʝʦʜʘʥʠʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʘʥʠʭ OSM ʧʦʢʘʟʘʣʦ, ʱʦ 

ʩʝʨʝʜʥʷ  ʧʦʟʠʮʽʡʥʘ ʧʦʭʠʙʢʘ ʫ 1,57 ʤ ʚʽʜʧʦʚʽʜʘʻ 

ʜʝʪʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʤʘʩʰʪʘʙʫ 1:5 000 [18]. ʋ ʨʘʟʽ 

ʘʪʨʠʙʫʪʠʚʥʦʾ ʪʦʯʥʦʩʪʽ ʷʢʽʩʪʴ OSM ʥʝ  ̒ʨʽʚʥʦʤʽʨʥʦʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʟʚʠ ʪʘ ʢʣʘʩʠ ʦʩʥʦʚʥʠʭ 

ʤʘʛʽʩʪʨʘʣʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʌʨʘʥʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʜʽʡʩʥʦʩʪʽ ʤʘʡʞʝ ʥʘ 100%, ʪʦʜʽ ʷʢ ʜʣʷ ʜʨʫʛʦʨʷʜʥʠʭ 

ʰʣʷʭʽʚ ʣʠʰʝ ʥʘ 49% [20]. ʎʝ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽ 

ʧʨʦʛʘʣʠʥʠ ʚ ʜʘʥʠʭ ʧʨʦ ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ 

ʜʦʨʦʛʠ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʢʦʤʝʨʮʽʡʥʽ ʥʘʚʽʛʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʜʣʷ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʧʝʮʽʘʣʴʥʦ 

ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʣʷ ʧʦʪʨʝʙ ʧʝʨʝʚʽʟʥʠʢʽʚ. ɺʦʥʠ 

ʤʽʥʽʤʽʟʫʶʪʴ ʨʠʟʠʢ ʧʦʤʠʣʢʦʚʦʛʦ ʧʨʦʢʣʘʜʘʥʥʷ ʰʣʷʭʫ, 

ʘʣʝ ʯʘʩʪʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ, ʪʦʞ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʢʪʫʘʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʨʝʛʫʣʷʨʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. 

ʐʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʨʽʟʥʠʭ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʟ ʧʦʣʴʦʚʠʤʠ ʜʘʥʠʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʦʚʞʠʥ 

ʤʘʨʰʨʫʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʦ ʪʦʯʥʦʩʪʽ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʽ ʩʢʣʘʜʘʶʪʴ ʜʦ ʢʽʣʴʢʦʭ ʚʽʜʩʦʪʢʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʨʽʟʥʠʮʷ ʤʽʞ ʚʽʜʩʪʘʥʷʤʠ ʟʘ Google Maps ̔  

ʬʘʢʪʠʯʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ ʚʠʤʽʨʘʤʠ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

1ï3% ʥʘ ʪʠʧʦʚʠʭ ʤʘʨʰʨʫʪʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʘʥʠʭ. ʅʝʚʝʣʠʢʽ ʧʦʭʠʙʢʠ 

ʚ ʢʽʣʴʢʘ ʧʨʦʮʝʥʪʽʚ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ 

ʤʘʩʰʪʘʙʘʭ ʚʝʣʠʢʠʭ ʘʚʪʦʧʘʨʢʽʚ ʘʙʦ ʜʝʨʞʘʚʥʦʾ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʟʙʠʪʢʠ. ʇʨʦʚʝʜʝʥʝ ʥʘ ʢʘʬʝʜʨʽ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʪʘ 

ʢʘʨʪʦʛʨʘʬʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʘʚʪʦʜʦʨʽʛ ʚ ʉʐɸ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ 

ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʘʤʠ ʩʢʣʘʜʘʶʪʴ 

ʜʦ 2% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʢʣʘʜʝʥʥʷ 

ʜʦʨʦʛʠ, ʪʦʜʽ ʷʢ ʚ ʋʢʨʘʾʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 

-15% ʜʦ +20%. 

ʊʦʯʥʽʩʪʴ ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʷʤʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ. ʆʜʥʠʤ ʽʟ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʥʦʚʣʝʥʥʷ ʛʝʦʜʘʥʠʭ ʻ ʣʘʟʝʨʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʘʢʪʠʚʥʦʛʦ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ LiDAR. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ 

ʤʽʩʮʝʚʦʩʪʽ ʰʣʷʭʦʤ ʜʝʪʘʣʴʥʦʾ ʬʽʢʩʘʮʽʾ ʛʝʦʤʝʪʨʽʾ ʜʦʨʽʛ, 

ʫʟʙʽʯ, ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ ʪʦʱʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʢʽʣʴʢʦʭ 

ʩʘʥʪʠʤʝʪʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʤʦʙʽʣʴʥʠʭ ʩʢʘʥʝʨʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʨʝʣʴʻʬʫ 

ʪʘ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʜʽʣʷʥʦʢ, ʜʝ ʪʨʘʜʠʮʽʡʥʘ 

ʛʝʦʜʝʟʠʯʥʘ ʟʡʦʤʢʘ ʫʩʢʣʘʜʥʝʥʘ [19]. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʪʦʯʥʽʩʪʴ. ɼʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʰʪʘʪʫ ʇʽʚʥʽʯʥʘ ʂʘʨʦʣʽʥʘ, 

ʧʦʢʘʟʘʣʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʘʥʠʭ ʣʘʟʝʨʥʦʛʦ ʟʥʽʤʘʥʥʷ 

ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʦʚʞʠʥ ʜʦʨʦʞʥʽʭ ʚʽʜʨʽʟʢʽʚ ʧʽʜʚʠʱʫʻ 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʥʘ 28% ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʠʰʝ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʩʦʪʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʦʮʠʬʨʦʚʘʥʠʭ 

ʜʘʥʠʭ [16, 17]. 

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʨʘʜʠʮʽʡʥʽ 

ʤʝʪʦʜʠ ʷʢ ʪʘʭʝʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ ʪʘ GNSS-

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʦʧʦʨʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʽ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʦʙôʻʢʪʽʚ. ɯʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ ʚʢʣʶʯʘʻ 

ʪʨʘʩʫʚʘʥʥʷ ʽ ʟʡʦʤʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 
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ʢʦʦʨʜʠʥʘʪʠ ʢʣʶʯʦʚʠʭ ʪʦʯʦʢ ʪʨʘʩʠ ʟ ʩʘʥʪʠʤʝʪʨʦʚʦʶ 

ʪʦʯʥʽʩʪʶ. ʎʽ ʜʘʥʽ ʻ ʝʪʘʣʦʥʥʠʤʠ, ʘʣʝ ʾʭ ʦʪʨʠʤʘʥʥʷ 

ʪʨʫʜʦʤʽʩʪʢʝ ʽ ʜʦʨʦʛʦʚʘʨʪʽʩʥʝ, ʘ ʪʦʤʫ ʛʝʦʜʝʟʠʯʥʝ 

ʟʥʽʤʘʥʥʷ ʯʘʩʪʽʰʝ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʥʦʚʦʟʙʫʜʦʚʘʥʠʭ 

ʜʦʨʽʛ ʘʙʦ ʚʠʙʽʨʢʦʚʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʽʩʥʫʶʯʦʾ 

ʤʝʨʝʞʽ. 

ʋʩʧʽʰʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʝʨʦ- ʪʘ ʢʦʩʤʽʯʥʘ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʽ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʦʪʨʠʤʫʚʘʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 0,3ï0,5 ʤ, ʱʦ 

ʧʽʩʣʷ ʦʨʪʦʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʥʦʚʫ 

ʪʦʯʥʽʩʪʴ ʧʦʨʷʜʢʫ 1ï2 ʤ [12]. ʅʘ ʟʥʽʤʢʘʭ ʤʦʞʥʘ 

ʚʠʷʚʠʪʠ ʥʦʚʽ ʜʦʨʦʛʠ, ʨʦʟʚôʷʟʢʠ, ʟʤʽʥʠ ʪʨʘʩʠ, ʱʦ 

ʰʚʠʜʢʦ ʘʢʪʫʘʣʽʟʫʻ ʩʠʪʫʘʮʽʶ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʘʣʛʦʨʠʪʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦʨʽʛ ʟʘ ʟʥʽʤʢʘʤʠ ʥʘ ʙʘʟʽ 

ʥʝʡʨʦʤʝʨʝʞ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʦʥʦʚʣʝʥʥʷ ʢʘʨʪ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ 

ʜʣʷ ʤʘʣʦʟʘʩʝʣʝʥʠʭ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʨʝʛʽʦʥʽʚ [28].  

ʆʜʠʥ ʽʟ ʰʚʠʜʢʠʭ ʽ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ - 

ʮʝ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ GPS-ʪʨʝʢʽʥʛʫ. ɹʘʛʘʪʦ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʦʙʣʘʜʥʘʥʽ GPS-ʪʨʝʢʝʨʘʤʠ ʘʙʦ 

ʩʤʘʨʪʬʦʥʘʤʠ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʣʦʢʘʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʤʘʨʰʨʫʪ. ʄʘʩʠʚʠ ʪʘʢʠʭ GPS-ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ ʪʘ ʚʠʷʚʣʷʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʟ ʥʘʷʚʥʦʶ ʢʘʨʪʦʶ 

[21]. ʄʝʪʦʜʘʤʠ map matching ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʽʩʪʘʚʠʪʠ ʪʨʝʢʠ ʟ 

ʽʩʥʫʶʯʦʶ ʜʦʨʦʞʥʴʦʶ ʩʭʝʤʦʶ ʽ ʜʦʜʘʪʠ ʚʽʜʩʫʪʥʽ 

ʜʦʨʦʛʠ ʯʠ ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʊʘʢ, ʫ ʉʐɸ ʥʘ ʦʩʥʦʚʽ 

ʤʽʣʴʡʦʥʽʚ GPS-ʪʨʝʢʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʠʩʦʢʦʪʦʯʥʽ 

ʮʠʬʨʦʚʽ ʜʦʨʦʞʥʽ ʤʦʜʝʣʽ ʫ ʬʦʨʤʘʪʽ HD-maps ʜʣʷ 

ʘʚʪʦʥʦʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʨʠ ʯʦʤʫ ʨʝʛʽʦʥʘʣʴʥʽ 

ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʩʫʪʥʽ [22]. 

ʇʘʨʘʣʝʣʴʥʦ ʽʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʫʪʦʯʥʝʥʥʷ ʢʘʨʪ, ʚʘʞʣʠʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʥʝʩʦʢ 

ʣʶʜʝʡ ï ʚʦʜʽʾʚ, ʢʘʨʪʦʛʨʘʬʽʚ-ʚʦʣʦʥʪʝʨʽʚ, ʜʦʨʦʞʥʽʭ 

ʽʥʩʧʝʢʪʦʨʽʚ ʫ ʬʦʨʤʽ ʢʨʘʫʜʩʦʨʩʠʥʛʫ ʪʘ ʧʦʣʴʦʚʠʭ 

ʧʝʨʝʚʽʨʦʢ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʻʢʪ Mapillary ʜʦʟʚʦʣʷʻ 

ʟʙʠʨʘʪʠ ʬʦʪʦʛʨʘʬʽʾ ʜʦʨʽʛ ʽʟ ʛʝʦʧʨʠʚôʷʟʢʦʶ ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʠʟʥʘʯʘʪʠ ʜʦʨʦʞʥʽ 

ʟʥʘʢʠ, ʨʦʟʤʽʪʢʫ, ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʦʱʦ [24]. 

Google Maps ʪʝʞ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʭʦʞʠʡ ʟʚʦʨʦʪʥʽʡ 

ʟʚô̫ʟʦʢ, ʢʦʣʠ ʻ ʟʤʽʥʠ ʥʘ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ ʫ ʚʠʛʣʷʜʽ 

ʥʦʚʦʾ ʨʦʟʚôʷʟʢʠ ʘʙʦ ʜʦʨʦʛʫ ʧʝʨʝʢʨʠʪʦ, ʪʦ ʣʦʢʘʣʴʥʽ 

ʝʢʩʧʝʨʪʠ ʤʦʞʫʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʠ ʧʨʘʚʢʠ. Google 

ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʫʻ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʘʨʪʥʝʨʽʚ-

ʣʦʛʽʩʪʠʯʥʠʭ ʬʽʨʤ, ʢʦʣʠ ʧʘʨʪʥʝʨ ʥʘʜʘʻ ʬʦʪʦ ʜʦʨʦʛʠ ʟ 

ʥʦʚʠʤ ʟʥʘʢʦʤ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʘ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʪʘ ʘʣʛʦʨʠʪʤʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʣʶʜʝʡ-

ʦʧʝʨʘʪʦʨʽʚ ʨʦʟʧʽʟʥʘʶʪʴ ʟʥʘʢ ʪʘ ʦʥʦʚʣʶʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʢʘʨʪʽ [27]. ʇʦʜʽʙʥʽ ʧʽʜʭʦʜʠ 

ʨʦʟʨʦʙʣʝʥʦ  ̔ ʚ ʽʥʰʠʭ ʧʨʦʻʢʪʘʭ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ  ̔ʝʢʩʧʝʨʪʥʠʡ ʢʦʥʪʨʦʣʴ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ [15]. 

ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ 

ʢʦʤʧʣʝʢʩʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʘʥʠʭ. ʉʠʩʪʝʤʥʝ ʨʝʛʫʣʷʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʟ ʥʠʭ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ. ʊʨʠʚʘʣʝ 

ʽʛʥʦʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʢʪʫʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ ʘʙʦ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʧʽʜʭʽʜ ʫ ʮʴʦʤʫ ʧʠʪʘʥʥʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʠʪʢʽʚ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ 

ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʧʦʭʠʙʢʠ ʚ ʢʘʨʪʘʭ ʦʟʥʘʯʘʶʪʴ 

ʥʝʝʬʝʢʪʠʚʥʽ ʤʘʨʰʨʫʪʠ ʽ ʚʪʨʘʪʫ ʯʘʩʫ. ʗʢʱʦ 

ʧʨʦʪʷʞʥʽʩʪʴ ʤʘʨʰʨʫʪʫ ʥʘ ʢʘʨʪʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʡʦʤʫ ʚ 

ʨʝʘʣʴʥʦʩʪʽ, ʪʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʘʥʪʘʞʽʚʢʠ ʚʠʤʫʰʝʥʦ 

ʜʦʣʘʶʪʴ ʟʘʡʚʽ ʢʽʣʦʤʝʪʨʠ, ʘ ʟ ʽʥʰʦʛʦ ʜʦʨʦʛʘ 

ʧʝʨʝʚʘʥʪʘʞʫʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʙʦ ʚʦʜʽʾ 

ʰʫʢʘʶʪʴ ʢʦʨʦʪʰʠʡ ʤʘʨʰʨʫʪ. ʆʧʠʪʘʥʽ ʚʦʜʽʾ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʨʦʾʞʜʞʘʶʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

16 ʢʤ ʙʽʣʴʰʝ ʢʦʞʝʥ ʜʝʥʴ ʯʝʨʝʟ ʥʝʪʦʯʥʦʩʪʽ ʪʘ 

ʧʨʦʛʘʣʠʥʠ ʥʘ ʢʘʨʪʘʭ. ʊʨʠ ʯʚʝʨʪʽ ʦʧʠʪʘʥʠʭ ʚʦʜʽʾʚ 

ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʱʦʜʥʷ ʚʪʨʘʯʘʶʪʴ ʱʦʥʘʡʤʝʥʰʝ 

15 ʭʚʠʣʠʥ ʯʝʨʝʟ ʥʝʢʦʨʝʢʪʥʫ ʢʘʨʪʦʛʨʘʬʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ [26]. ʇʝʨʝʚʠʪʨʘʪʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʽ 

ʜʦʭʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʩʫʤ. ʊʘʢ, ʧʦʥʘʜ $600 ʤʣʥ ʥʘ ʨʽʢ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʘʣʴʥʝ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʽ ʢʽʣʦʤʝʪʨʠ, 

ʩʧʨʠʯʠʥʝʥʽ ʧʦʤʠʣʢʘʤʠ ʢʘʨʪ. ɼʦ ʮʴʦʛʦ ʜʦʜʘʶʪʴʩʷ 

ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʟʘʡʚʦʛʦ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʚʦʜʽʾʚ, ʱʦ 

ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʉʐɸ ʦʮʽʥʝʥʽ ʫ ʙʣʠʟʴʢʦ $2,5 ʤʣʨʜ ʥʘ 

ʨʽʢ [25]. ʇʘʨʘʣʝʣʴʥʦ ʚʠʥʠʢʘʶʪʴ ʨʝʧʫʪʘʮʽʡʥʽ ʪʘ 

ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʚʽʜ ʟʘʪʨʠʤʢʠ ʜʦʩʪʘʚʢʠ ʫ ʚʠʛʣʷʜʽ 

ʰʪʨʘʬʽʚ ʟʘ ʧʨʦʩʪʨʦʯʝʥʥʷ ʘʙʦ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ 

ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʫ ʧʝʨʩʧʝʢʪʠʚʽ. 

ɼʝʨʞʘʚʘ ʪʘʢʦʞ ʟʘʟʥʘʻ ʬʽʥʘʥʩʦʚʠʭ ʟʙʠʪʢʽʚ ʯʝʨʝʟ 

ʥʝʪʦʯʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ. ʇʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʪʨʝʙʫʻ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʜʦʚʞʠʥʫ ʪʘ ʩʪʘʥ ʜʦʨʽʛ, ʘ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʰʪʦʨʠʩʽʚ ʨʝʤʦʥʪʫ ʯʠ 

ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʜʝ ʟʘʤʦʚʣʝʥʦ ʥʝʘʢʪʫʘʣʴʥʠʡ ʦʙʩʷʛ 

ʨʦʙʽʪ, ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. ʅʝʜʦʦʮʽʥʢʘ ʜʦʚʞʠʥʠ ʜʦʨʦʛʠ 

ʥʘ 1% ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʪʨʘʩʠ 

ʜʦʚʞʠʥʦʶ 100 ʢʤ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʩʪʘʯʽ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʥʘ 1 ʢʤ, ʱʦ ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʛʨʠʚʝʥʴ. ɹʶʜʞʝʪ ʧʨʦʻʢʪʫ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʜʽʣʷʥʢʠ ʪʨʘʩʠ ʜʦʚʞʠʥʦʶ 

2,6 ʢʤ ʩʢʣʘʜʘʻ 135,8 ʤʣʥ ʛʨʥ, ʪʦʞ ʧʨʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 1% ʜʦʚʞʠʥʠ ʜʦʨʦʛʠ ʩʫʤʘ ʥʝʜʦʩʪʘʯʽ 

ʘʙʦ ʧʝʨʝʧʣʘʪʠ ʩʢʣʘʜʝ 1,35 ʤʣʥ ʛʨʥ [10]. ɼʝʨʞʘʚʥʠʤ 

ʦʨʛʘʥʘʤ ʜʦʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʚʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʥʘ 

ʜʫʙʣʶʶʯʽ ʨʦʙʦʪʠ ʟʽ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʷʢʱʦ ʜʦʩʪʫʧʥʽ 

ʢʘʨʪʠ ʥʝʘʢʪʫʘʣʴʥʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʻʜʠʥʦʾ ʘʢʪʫʘʣʴʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ ʜʦʨʽʛ ʨʽʟʥʽ ʚʽʜʦʤʩʪʚʘ ʚʝʜʫʪʴ ʦʙʣʽʢ ʟʘ 

ʨʽʟʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʱʦ ʟʙʽʣʴʰʫʻ ʦʧʝʨʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ. ʉʠʩʪʝʤʘʪʠʯʥʘ, ʨʝʛʫʣʷʨʥʘ ʘʢʪʫʘʣʽʟʘʮʽʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟʘʧʦʙʽʛʘʻ ʥʝʮʽʣʴʦʚʠʤ ʚʠʪʨʘʪʘʤ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

ʆʢʨʽʤ ʧʨʷʤʠʭ ʟʙʠʪʢʽʚ ʚʠʥʠʢʘʶʪʴ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʥʘʩʣʽʜʢʠ: ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ 

CO2, ʧʝʨʝʚʠʪʨʘʪʠ ʢʦʰʪʽʚ ʫ ʨʘʟʽ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ, ʟʘʪʨʠʤʢʠ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʽʚ, ʧʦʨʫʰʝʥʥʷ 

ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʪʨʘʪʠ ʚ 

ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʷʭ, ʟʥʠʞʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʙʽʣʴʰ ʪʨʠʚʘʣʽ ʟʘʪʦʨʠ, 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ ʪʘ ʛʝʦʩʠʩʪʝʤ ʚ 

ʮʽʣʦʤʫ. 

ɿʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʧʝʨʝʣʽʢ ʘʚʪʦʜʦʨʽʛ ʋʢʨʘʾʥʠ ʽ 

ʾʭ ʧʨʦʪʷʞʥʽʩʪʴ ʟʘʪʚʝʨʜʞʫʚʘʣʠʩʴ ʙʘʛʘʪʦʨʘʟʦʚʦ. 

ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ ʫʪʦʯʥʶʚʘʣʠʩʴ ʜʦʚʞʠʥʠ 

ʧʽʜôʾʟʜʽʚ, ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʨʽʟʢʽʚ ʪʦʱʦ. ɸʣʝ ʜʣʷ ʚʦʜʽʾʚ 

ʰʣʷʭ ʚʽʜ ʧʫʥʢʪʫ ʚʽʜʧʨʘʚʣʝʥʥʷ ʜʦ ʧʫʥʢʪʫ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʚʩʷ, ʦʢʨʽʤ ʚʠʧʘʜʢʽʚ, 

ʢʦʣʠ ʚʠʥʠʢʘʣʠ ʥʦʚʠʭ ʦʙôʾʟʥʽ ʤʘʨʰʨʫʪʠ. ʉʘʤʝ ʪʦʤʫ 

ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʟʤʽʥʫ ʧʨʦʪʷʞʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ 
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ʰʣʷʭʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʝʟ ʧʽʜôʾʟʜʽʚ ʪʘ ʦʙôʾʟʜʽʚ. 

ʆʙʨʘʥʽ ʰʣʷʭʠ ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʦʬʽʮʽʡʥʦʤʫ ʧʝʨʝʣʽʢʫ 

ʚʧʨʦʜʦʚʞ 1998-2024 ʨʦʢʽʚ ʪʘ ʤʘʣʠ ʧʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʝʥʽ ʧʫʥʢʪʠ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ (ʪʘʙʣʠʮʷ 1, ʨʠʩ.1). 

ʈʦʟʙʽʞʥʽʩʪʴ ʟʘʛʘʣʴʥʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʦʙʨʘʥʠʭ 

ʤʘʛʽʩʪʨʘʣʝʡ ʤʽʞ ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʜʘʥʠʤʠ 

ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʟ 1998 ʜʦ 2025 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -89,2 ʢʤ ʜʦ +230,7 ʢʤ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʪʨʘʪ ʚʽʜ ʥʝʪʦʯʥʦʩʪʽ ʢʘʨʪ 

ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʧʠʪʘʥʥʷ 

ʽʥʚʝʩʪʫʚʘʥʥʷ ʫ ʧʦʢʨʘʱʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʚʪʨʘʪ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʥʝʪʦʯʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʪʷʞʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʟʘ ʜʘʥʠʤʠ ʧʝʨʝʣʽʢʫ  
ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʟʘ 1998-2024 ʨʨ. ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ* ʟʘ 2024 ʨ. ʚ ʋʢʨʘʾʥʽ (ʚ ʢʤ)  

(ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [24-30]) 

Comparison of the length of international highways within Ukraine according to the list of highways 

for 1998-2024 and online cartographic resources* for 2024 in Ukraine (in km) 

(compiled by the author based on data from [24-30]) 
 

ɯʥʜʝʢʩ ʪʘ 

 ̄ʜʦʨʦ-

ʛʠ 

ʇʝʨʽʦʜʠ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʆʥʣʘʡʥ 

ʢʘʨʪʠ 

2024** 

1998 

- 

2002 

2003 

- 

2006 

2007 

- 

2011 

2012 

- 

2014 

2015 

- 

2016 

2017 

- 

2018 

2019 

- 

11.2021 

12.2021 

- 

2022 

2023 

- 

2024 

ʄ-01 191,7 205,6 205,6 223,1 223,1 223,1 240,7 241,9 242,9 210,4 

ʄ-02 243,2 243,2 242,5 242,4 242,4 242,4 253,5 254,5 260,2 241,9 

ʄ-05 454,8 454,8 453,3 496,5 504,6 504,6 561,9 562,5 560,8 464,6 

ʄ-06 845,7 845,7 821,5 849,2 863,8 863,8 891,3 900,9 902,2 817,3 

ʄ-07 487,6 487,6 486,5 487,9 488,5 488,5 494,1 494,8 499,7 487,5 

ʄ-11 75,5 75,5 72,1 72,1 72,1 80,9 71,6 71,6 71,6 81,9 

ʄ-13 257,2 257,2 254,4 258,1 257,9 257,9 258,4 258,5 258,6 252,9 

ʄ-15 293 293 244,4 295,2 289,4 289,4 291,3 299,5 297,7 307,4 

ʄ-16 58,4 58,4 58,7 58,7 58,7 58,7 58,7 58,9 58,9 58,9 

ʄ-20 28,5 28,5 28,5 28,4 28,4 28,4 28,4 28,4 28,4 26,4 

ʄ-27 14 14 14 14 14 14 14,1 14,1 14,1 15,2 

ʈʘʟʦʤ 2949,6 2963,5 2881,5 3025,6 3042,9 3051,7 3164 3185,6 3195,1 2964,4 

 

*  OpenStreetMap, Google Maps, GraphHopper 

** ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʨʦʪʷʞʥʦʩʪʽ ʤʘʛʽʩʪʨʘʣʽ (ʚ ʢʤ) ʟʛʽʜʥʦ ʚʠʢʦʨʠʩʪʘʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ 

 

1. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʥʝ 

ʪʦʯʥʽʩʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʾʭ ʟ ʝʪʘʣʦʥʥʠʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʶʪʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ ʥʘʙʽʨ ʤʘʨʰʨʫʪʽʚ ʘʙʦ ʪʦʯʦʢ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʜʦʚʞʠʥʫ ʟʘ ʢʘʨʪʦʶ ʪʘ ʬʘʢʪʠʯʥʫ 

ʜʦʚʞʠʥʫ ʟʘ ʜʘʥʠʤʠ ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʈʽʟʥʠʮʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʭʠʙʢʫ ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ ʽ ʨʘʭʫʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

ῳὒ ὒ̋ ́̑̓ὒ̆ ̓́,̌ ʜʝ  

Lʢʘʨʪ ï ʜʦʚʞʠʥʘ ʤʘʨʰʨʫʪʫ ʟʘ ʢʘʨʪʦʶ, 

Lʝʪʘʣ ï ʜʦʚʞʠʥʘ ʤʘʨʰʨʫʪʫ ʝʪʘʣʦʥʥʘ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʦʢʨʝʤʠʭ ʪʦʯʦʢ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʧʣʘʥʦʚʫ ʧʦʭʠʙʢʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὢ̋ ́̑̓ὢ̆ ̓́̌ ὣ̋́̑̓ὣ̆̓́̌ , ʜʝ 

Xʢʘʨʪ ʪʘ Yʢʘʨʪ ï ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʚ ʢʘʨʪʝʟʽʘʥʩʴʢʽʡ 

ʩʠʩʪʝʤʽ ʟʘ ʢʘʨʪʦʶ, 

Xʝʪʘʣ ʪʘ Yʝʪʘʣ ï ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʚ ʢʘʨʪʝʟʽʘʥʩʴʢʽʡ 

ʩʠʩʪʝʤʽ ʟʘ ʝʪʘʣʦʥʦʤ. 
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ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʟʘʛʘʣʴʥʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʦʙʨʘʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʟʘ ʜʘʥʠʤʠ ʂʄʋ ʟʘ ʧʝʨʽʦʜ 1998-2024 ʨʨ.  

ʪʘ ʜʘʥʠʤʠ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ ʫ 2024 ʨ. ʚ ʋʢʨʘʾʥʽ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [24-30]) 

Fig. 1. Dynamics of the total length of selected highways according to the Cabinet of Ministers of Ukraine  

for the period 1998-2024 and data from online mapping resources in 2024 in Ukraine  

(compiled by the author according to [24-30]) 

 

 

ʅʘ ʦʩʥʦʚʽ ʚʠʙʽʨʢʠ ʟ n ʚʠʤʽʨʶʚʘʥʴ ʦʙʯʠʩʣʶʶʪʴ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ (ʉʂʇ) ʜʣʷ ʜʦʚʞʠʥʠ 

ʤʘʨʰʨʫʪʽʚ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞˗˜ В ὒ̋ ́̑̓ȟ ὒ̆ ̓́̌ȟ , ʜʝ 

В ὒ̋ ́̑̓ȟ ὒ̆ ̓́̌ȟ  ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʴ 

ʤʽʞ ʚʠʤʽʨʷʥʠʤ ʟʘ ʢʘʨʪʦʶ ʪʘ ʝʪʘʣʦʥʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʜʣʷ ʜʦʚʞʠʥʠ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ, 

n ï ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. 

ʎʝʡ ʧʦʢʘʟʥʠʢ ʜʘʻ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʚʽʜʭʠʣʝʥʥʷ 

ʜʦʚʞʠʥ ʰʣʷʭʽʚ ʥʘ ʢʘʨʪʽ ʚʽʜ ʨʝʘʣʴʥʠʭ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥʻ ʚʽʜʥʦʩʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʫ ʚʽʜʩʦʪʢʘʭ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʭʠʙʢʫ ʧʦ ʢʘʪʝʛʦʨʽʷʭ 

ʜʦʨʽʛ. 

2. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʦʮʽʥʢʘ ʜʦʜʘʪʢʦʚʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ ʨʘʭʫʶʯʠ ʟʘʡʚʽ ʢʽʣʦʤʝʪʨʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʝʨʝʜʥʶ ʚʠʪʨʘʪʫ ʧʘʣʴʥʦʛʦ ʥʘ 

100 ʢʤ ʧʨʦʙʽʛʫ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʚʘʥʪʘʞʽʚʦʢ ʚʝʣʠʢʦʾ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʮʝ ʤʦʞʝ 

ʙʫʪʠ 30ï40 ʣ/100 ʢʤ, ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦ ï 6ï

10 ʣ/100 ʢʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʝʨʝʜʥʷ ʚʠʪʨʘʪʘ C 

ʣʽʪʨʽʚ ʥʘ 100 ʢʤ ʚʽʜʦʤʘ, ʪʦʜʽ ʥʘ ʢʦʞʝʥ ʢʽʣʦʤʝʪʨ 

ʟʘʡʚʦʛʦ ʧʨʦʙʽʛʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 0,01*C ʣʽʪʨʘ. ʗʢʱʦ 

ʩʝʨʝʜʥʻ ʚʽʜʥʦʩʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ 

ʩʪʘʥʦʚʠʪʴ n %, ʪʦ ʥʘ ʢʦʞʥʽ 100 ʢʤ ʧʣʘʥʦʚʦʛʦ 

ʤʘʨʰʨʫʪʫ ʜʦʜʘʻʪʴʩʷ n ʢʤ ʟʘʡʚʦʛʦ ʧʨʦʙʽʛʫ. ʇʘʣʠʚʥʽ 

ʚʪʨʘʪʠ ʥʘ 100 ʢʤ ʜʦʨʽʚʥʶʶʪʴ 0,01*C*n ʣʽʪʨʽʚ. ʋ 

ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ ʧʨʠ ʮʽʥʽ ʧʘʣʴʥʦʛʦ P (ʛʨʥ/ʣ) ʮʝ 

ʩʢʣʘʜʝ 0,01*CĬnĬP ʛʨʠʚʝʥʴ ʥʘ 100 ʢʤ. 

ʇʝʨʝʨʘʭʫʚʘʚʰʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʧʨʦʙʽʛ ʘʚʪʦʧʘʨʢʫ ʟʘ 

ʧʝʚʥʠʡ ʧʝʨʽʦʜ, ʦʪʨʠʤʫʻʤʦ ʩʫʤʘʨʥʽ ʟʘʡʚʽ ʚʠʪʨʘʪʠ. 

ʅʘ 2020 ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʴʥʠʡ ʧʨʦʙʽʛ 

ʚʘʥʪʘʞʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʩʢʣʘʚ 6 934 

526,3 ʢʤ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʚʩʽʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʫ 2020 ʨʦʮʽ ʟʛʽʜʥʦ ʧʝʨʝʣʽʢʫ 

ʂʄʋ ʩʢʣʘʜʘʣʘ 9311,2 ʢʤ. ɼʣʷ ʚʠʙʨʘʥʠʭ ʥʘʤʠ 

ʤʘʛʽʩʪʨʘʣʝʡ ʫ 2020 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ 

ʩʢʣʘʜʘʣʘ 3164 ʢʤ ʘʙʦ 33,9% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ. ʇʝʨʝʨʘʭʫʚʘʚʰʠ ʨʽʯʥʽ ʜʘʥʽ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʦʙʽʛʫ ʜʣʷ ʦʙʨʘʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʦʪʨʠʤʫʻʤʦ 2 350 

804 ʢʤ. ɼʘʥʽ ʧʨʦʪʷʞʥʦʩʪʽ ʟʘ ʦʥʣʘʡʥ ʢʘʨʪʘʤʠ ʜʣʷ 

ʚʠʙʨʘʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʩʢʣʘʜʘʻ 2964,4 ʢʤ, ʱʦ ʥʘ 6,3% 

ʤʝʥʰʝ ʟʘ ʦʬʽʮʽʡʥʽ ʜʘʥʽ ʪʘ ʩʢʣʘʜʘʻ 148 100 ʢʤ ʚʽʜ 

ʧʨʦʙʽʛʫ. ʇʨʠ ʚʠʪʨʘʪʽ 30 ʣ/ 100 ʢʤ ʽ ʮʽʥʽ ʜʠʟʝʣʷ ʥʘ 

ʢʽʥʝʮʴ 2020 ʨʦʢʫ 23 ʛʨʥ/ʣ, ʢʽʥʮʝʚʽ ʧʝʨʝʚʠʪʨʘʪʠ ʜʣʷ 

ʩʧʦʞʠʚʘʯʘ ʩʢʣʘʣʠ 1 021 890 ʛʨʥ. ʇʨʠ ʟʚʦʨʦʪʥʴʦʤʫ 

ʧʝʨʝʚʝʜʝʥʥʽ ʯʘʩʪʢʠ ʤʘʨʰʨʫʪʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ ʧʝʨʝʧʣʘʪʠ ʩʢʣʘʣʠ ʥʝ ʤʝʥʰʝ  3 014 424 

ʛʨʥ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ 2024 ʨʦʮʽ ʥʘ ʦʩʥʦʚʥʠʭ ʪʨʘʩʘʭ 

ʨʦʟʙʽʞʥʦʩʪʽ ʜʦʚʞʠʥ ʜʦʩʷʛʘʶʪʴ 17%, ʪʦʞ ʮʠʬʨʘ 
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ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʦʚʘʥʫ ʜʣʷ ʧʝʨʝʚʠʪʨʘʪ 

ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʦʞ ʜʦʚʞʠʥʠ ʜʝʷʢʠʭ 

ʤʘʛʽʩʪʨʘʣʝʡ ʟʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ 

ʙʽʣʴʰʽ, ʥʽʞ ʟʘ ʦʬʽʮʽʡʥʠʤ ʧʝʨʝʣʽʢʦʤ, ʱʦ ʟʜʝʰʝʚʰʫʻ 

ʧʝʨʝʚʝʟʝʥʥʷ ʜʣʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʟʘʚʜʘʻ ʟʙʠʪʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʤ ʢʦʤʧʘʥʽʷʤ ʚ ʪʠʭ ʞʝ 

ʧʨʦʧʦʨʮʽʷʭ. 

3. ɽʪʘʧ ʦʮʽʥʢʠ ʚʪʨʘʪ ʯʘʩʫ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʪʦʙʪʦ ʢʦʣʠ ʤʘʨʰʨʫʪ ʢʦʨʦʪʰʝ ʘʙʦ ʜʦʚʰʝ ʨʝʘʣʴʥʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ, ʚʠʥʠʢʘʻ ʜʦʜʘʪʢʦʚʠʡ ʯʘʩ ʫ ʜʦʨʦʟʽ ʘʙʦ 

ʡʦʛʦ ʥʝʩʪʘʯʘ. ʇʨʠ ʰʚʠʜʢʦʩʪʽ 110 ʢʤ/ʛʦʜ, ʱʦ 

ʜʦʟʚʦʣʝʥʘ ʥʘ ʪʨʘʩʽ ʨʦʟʨʘʭʦʚʘʥʽ ʚʠʱʝ ʥʘʜʣʠʰʢʦʚʽ 148 

100 ʢʤ ʢʦʥʚʝʨʪʫʶʪʴʩʷ ʫ 1346 ʛʦʜʠʥ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, 

ʘʙʦ 56 ʜʽʙ ʟʘʡʚʦʛʦ ʧʨʦʩʪʦʶ. ɸ ʫ ʚʠʧʘʜʢʫ ʽʟ ʜʦʚʰʠʤ 

ʤʘʨʰʨʫʪʦʤ - ʟʘʡʚʦʛʦ ʨʫʭʫ. ʎʝʡ ʯʘʩ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ, ʙʦ ʚʽʥ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʨʝʡʩʽʚ ʘʙʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʜʽʡ ʤʘʻ ʙʫʪʠ ʚ ʨʝʞʠʤʽ 

ʦʯʽʢʫʚʘʥʥʷ. ɺʘʨʪʽʩʪʴ ʚʪʨʘʪ ʯʘʩʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʯʝʨʝʟ 

ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ ʚʦʜʽʾʚ ʟʘ ʮʝʡ ʯʘʩ ʪʘ ʫʧʫʱʝʥʫ ʚʠʛʦʜʫ 

ʚʽʜ ʥʝʚʠʢʦʥʘʥʠʭ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʠʭ ʧʝʨʝʚʝʟʝʥʴ. 

ɿʛʽʜʥʦ ʽʟ ʩʘʡʪʘʤʠ ʚʘʢʘʥʩʽʡ ʚ ʋʢʨʘʾʥʽ ʟʘ ʛʦʜʠʥʫ 

ʨʦʙʦʪʠ ʚʦʜʽʷ ʟ ʥʘʨʘʭʫʚʘʥʥʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʪʨʘʯʘʻ 

ʫ ʩʝʨʝʜʥʴʦʤʫ 200 ʛʨʥ, ʚ ʪʘʢʦʤʫ ʨʘʟʽ 1346 ʛʦʜʠʥ 

ʦʙʽʡʜʫʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʫ ʫ 269 ʪʠʩ. ʛʨʥ. ɿ ʽʥʰʦʾ 

ʩʪʦʨʦʥʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚʪʨʘʪʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʭʦʜʫ, 

ʢʦʣʠ ʟʘ 1346 ʛʦʜʠʥ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʟʜʽʡʩʥʠʪʠ 

ʜʦʜʘʪʢʦʚʽ ʜʦʩʪʘʚʢʠ, ʷʢʽ ʥʝ ʚʠʢʦʥʘʥʽ. ʆʢʨʝʤʦ ʩʣʽʜ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʥʝʪʦʯʥʦʩʪʽ ʤʘʨʰʨʫʪʽʚ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʨʦʧʫʩʢʫ ʯʘʩʦʚʠʭ ʤʝʞ ʜʦʩʪʘʚʢʠ, ʱʦ 

ʪʷʛʥʝ ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ ʘʙʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʪʦʨʥʦʾ 

ʜʦʩʪʘʚʢʠ (ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ). 

ʂʨʽʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʥʝʪʦʯʥʦʩʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʽ 

ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʘʥʽʡ. ɼʦ ʚʠʪʨʘʪ 

ʧʘʣʴʥʦʛʦ ʜʦʜʘʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʪʝʭʥʽʢʠ, 

ʙʦ ʟʘʡʚʽ ʢʽʣʦʤʝʪʨʠ ʩʧʨʠʷʶʪʴ ʰʚʠʜʰʦʤʫ ʟʥʦʩʫ ʰʠʥ, 

ʜʚʠʛʫʥʘ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʪʨʝʙʠ ʯʘʩʪʽʰʦʛʦ 

ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ 

ʥʝʧʨʷʤʽ ʚʪʨʘʪʠ ʷʢ ʧʦʛʽʨʰʝʥʥʷ ʨʝʧʫʪʘʮʽʾ ʯʝʨʝʟ 

ʟʘʪʨʠʤʢʠ, ʚʽʜʪʽʢ ʢʣʽʻʥʪʽʚ ʜʦ ʢʦʥʢʫʨʝʥʪʽʚ ʟ ʢʨʘʱʦʶ 

ʣʦʛʽʩʪʠʢʦʶ. ʊʦʯʥʘ ʮʠʬʨʘ ʟʘʚʞʜʠ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ, ʘʣʝ ʢʦʞʝʥ ʚʽʜʩʦʪʦʢ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʤʝʥʰʫʻ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. ʋ ʤʘʩʰʪʘʙʘʭ 

ʛʘʣʫʟʽ ʝʬʝʢʪ ʟʥʘʯʥʠʡ ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʮʽʥʢʦʶ ʫ 

$6 ʤʣʨʜ ʱʦʨʽʯʥʠʭ ʚʪʨʘʪ ʫ ʣʦʛʽʩʪʠʮʽ ʉʐɸ [26]. 

ɼʣʷ ʜʝʨʞʘʚʠ ʪʘ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʪʝʞ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʜʦʨʽʛ 

ʯʝʨʝʟ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ. ʗʢʱʦ 

ʯʝʨʝʟ ʧʨʦʛʘʣʠʥʠ ʚ ʥʘʚʽʛʘʮʽʾ ʚʝʣʠʢʦʚʘʛʦʚʽ ʚʘʥʪʘʞʽʚʢʠ 

ʾʟʜʷʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʧʦ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦʨʦʛʘʭ ʟʘʤʽʩʪʴ ʦʩʥʦʚʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʪʦ ʨʝʛʽʦʥʘʣʴʥʽ ʜʦʨʦʛʠ 

ʨʫʡʥʫʶʪʴʩʷ ʰʚʠʜʰʝ ʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʤʦʥʪʫ ʨʘʥʽʰʝ 

ʩʪʨʦʢʫ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠʩʢʦʨʝʥʽ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ 

ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʆʪʞʝ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʚʪʨʘʪ 

ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʷʢ ʦʩʥʦʚʠ 

ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʾʭ 

ʧʝʨʝʜʘʯʘ ʚ ʻʜʠʥʫ ʙʘʟʫ ɻʝʦʧʦʨʪʘʣʫ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ 

ʚʠʤʽʨʶʚʘʥʴ. ʅʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʩʣʽʜ ʟʘʪʚʝʨʜʠʪʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʮʠʬʨʦʚʠʭ ʢʘʨʪ 

ʜʦʨʽʛ ʪʘ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʾʭ ʜʦʪʨʠʤʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʢʘʨʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʤʘʻ ʥʝ ʣʠʰʝ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʝ, ʘ ʡ ʚʘʞʣʠʚʝ ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʅʝʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʥʦʚʠ ʽ 

ʧʦʜʘʣʴʰʝ ʥʝʢʦʨʝʢʪʥʝ ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʝʨʝʚʠʪʨʘʪ 

ʧʘʣʴʥʦʛʦ, ʯʘʩʫ, ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʨʠʟʠʢʠ 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʪʞʝ ʟʥʠʞʫʶʪʴ 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʭʠʙʢʘ ʚ ʤʝʞʘʭ 

ʢ̔ ʣʴʢʦʭ ʧʨʦʮʝʥʪʽʚ ʫ ʜʦʚʞʠʥʽ ʤʘʨʰʨʫʪʽʚ ʟʜʘʪʥʘ 

ʚʠʣʠʪʠʩʷ ʫ ʤʽʣʴʡʦʥʥʽ ʟʙʠʪʢʠ ʚ ʤʘʩʰʪʘʙʘʭ ʢʨʘʾʥʠ. 

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʮʠʭ ʚʪʨʘʪ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʦʨʫ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʪʘ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ ʰʣʷʭʦʤ 

ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʪʦʯʥʦʩʪʽ, ʦʙʦʚôʷʟʢʦʚʠʭ ʧʝʨʽʦʜʽʚ 

ʦʥʦʚʣʝʥʥʷ ʧʝʚʥʠʤ ʤʝʪʦʜʦʤ ʟʙʦʨʫ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʷʢʽʩʪʴ ʛʝʦʜʘʥʠʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʷʢʦʩʪʽ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ 

ʝʢʦʥʦʤʽʢʫ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʬʨʦʚʦʾ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ. 
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THE CONCEPT OF ACCURACY OF ROAD MAPS IN UKRAINE: ECONOMIC ASPECT  

 
The article focuses on further consideration of approaches to improving the accuracy of road maps in terms of their geodetic 

and economic dimensions. So far, despite the definition of geometric positional accuracy parameters and the description of methods 

for collecting primary data by laser scanning and GNSS surveying, we have not yet paid due attention to a comprehensive assessment 

of the economic consequences of mapping errors. 

The relevance of research on the accuracy of transport route modelling requires the latest methods of mathematical modelling 

of errors - from calculating the root mean square error (RMSE) for routes to comparing different sources of spatial information. 

Therefore, the purpose of this article is to present methodological foundations and recommendations for creating and improving the 

geodetic, mathematical and information base of road maps, as well as to highlight the economic benefits and results of transport 

logistics optimisation. 

In accordance with the experience of previous developments, a thesis description of the algorithm for assessing losses and 

damages from inaccurate maps based on the relative deviation of route lengths and the indicators of the ICS is proposed. The 

influence of geometric distortions in cartographic materials and their correction by using laser scanning data is considered in detail. 

Examples of successful practices are given where more accurate maps have reduced losses and damages. 

The importance of introducing recommendations for map modelling and using corrected methods of reproducing the road 

network in a single database is emphasised. This approach is in line with the postulate of the need for systematic updating of 

cartographic data, which allows formalising and quantifying the attribute characteristics of road transport routes in the national 

network. 

Keywords: economic consequences, map accuracy, mapping modelling of highways, mapping error, logistics costs, lidar data, 

geodetic basis of highway maps. 
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ʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʚʪʨʘʪʠ ʩʠʩʪʝʤ ʟʨʦʰʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʨʝʛʽʦʥʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʫ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʋ ʮʝʥʪʨʘʣʴʥʠʭ ʦʙ-

ʣʘʩʪʷʭ ʮʽʥʠ ʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ ʟʘʚʜʷʢʠ ʟʥʘʯʥʠʤ ʦʙʩʷʛʘʤ ʤʽʩʮʝʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʜʽ ʷʢ ʫ ʧʨʠʬʨʦʥʪʦʚʠʭ ʪʘ ʦʢʫʧʦʚʘʥʠʭ 

ʨʘʡʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʦʩʪʨʠʡ ʜʝʬʽʮʠʪ ʧʝʚʥʠʭ ʚʠʜʽʚ ʧʨʦʜʦʚʦʣʴʩʪʚʘ. ɿʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʩʧʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʨʫ-

ʰʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʰʣʷʭʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʦʞʝ ʤʘʪʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʘ, ʨʝʛʽʦʥʘʣʴʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʚʽʡʥʘ, ʣʦʛʽʩʪʠʢʘ, ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ 

ʋʢʨʘʾʥʠ. 

 
ʗʢ ʮʠʪʫʚʘʪʠ: ɻʘʚʨʽʢʦʚ, ɸ., ʊʝʣʝʙʻʥʻʚʘ, ɭ. (2024). ʊʝʨʠʪʦʨʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥ-

ʥʷ ʚ ʋʢʨʘʾʥʽ ʚ ʘʩʧʝʢʪʽ ʘʥʘʣʽʟʫ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, 37, 101-110. 

https://doi.org/10.26565/2076-1333-2024-37-10. 

In cites: Gavrikov, A., Telebienieva, ɯʝ. (2024). Territorial features of basic food availability in Ukraine in the context of food 

security analysis. Human Geography Journal, 37, 101-110. https://doi.org/10.26565/2076-1333-2024-37-10 [in Ukrainian]. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ 

ʦʭʦʧʣʶʻ ʙʘʛʘʪʦ ʩʢʣʘʜʦʚʠʭ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʜʦʚʦʣʴʯʘ 

ʙʝʟʧʝʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ. ɺʦʥʘ ʧʦʣʷʛʘʻ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʷʢʽʩʥʠʤʠ, ʜʦʩʪʫʧʥʠʤʠ 

ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ 

ʻ ʛʘʨʘʥʪʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʘʤ ʜʦʩʪʫʧʫ ʜʦ ʥʝʦʙʭʽʜʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥ.̫  

ɺ ʩʚʽʪʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʮʝʧ-

ʮʽʡ ʪʘ ʧʨʦʛʨʘʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝ-

ʢʠ ʢʨʘʾʥ, ʪʘʢ ʷʢ ʮʝ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʨʽ-

ʰʝʥʥʷ ʦʜʥʽʻʾ ʟ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪ-

ʢʫ: ʇʦʜʦʣʘʥʥʷ ʛʦʣʦʜʫ, ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ, ʧʦʣʽʧʰʝʥʥʷ ʭʘʨʯʫʚʘʥʥʷ ʽ ʩʧʨʠʷʥʥʷ ʩʪʘʣʦʤʫ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (SGD#2 Zero 

Hunger). 

ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʚ 10 ʢʨʘʾʥ-ʝʢʩʧʦʨʪʝʨʽʚ ʟʘ 

ʦʙôʻʤʦʤ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʻ ʟʥʘʯʥʦʶ ʣʘʥʢʦʶ 

ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ ʢʨʘʾʥ ʩʚʽʪ, ʟʦʢʨʝʤʘ, 

ɭʛʠʧʪʫ, ʂʠʪʘʶ, ʊʫʨʝʯʯʠʥʠ, ɯʥʜʦʥʝʟʽʾ ʪʘ ʢʨʘʾʥ ɭʚʨʦ-

ʧʠ.  

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ Global Food Security Index 

(GFSI), ʫ 2022 ʨʦʮʽ ʋʢʨʘʾʥʘ ʧʦʩʽʣʘ 26 ʤʽʩʮʝ ʩʝʨʝʜ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʽ 71 ʤʽʩʮʝ ʚ ʩʚʽʪʦʚʦʤʫ ʨʝʡʪʠʥʛʫ, 

ʷʢʠʡ ʦʭʦʧʣʶʻ 113 ʢʨʘʾʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʧʨʦʜʦ-

ʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʢʨʘʾʥʽ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʽʥʜʝʢʩʫ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʧʦʢʘʟʥʠʢ çɼʦʩʪʫʧʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷè ʋʢʨʘ-

ʾʥʘ ʥʘʙʨʘʣʘ 48,1 ʙʘʣ ʟʽ 100, ʟʘʡʥʷʚʰʠ 93-ʶ ʧʦʟʠʮʽʶ ʫ 

ʩʚʽʪʽ ʪʘ 26-ʪʝ ʤʽʩʮʝ ʩʝʨʝʜ 26 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ [25]. 
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ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʘʛʨʘʨʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʢʨʘʾʥʘ ʩʪʠ-

ʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʪʘʢʽ ʷʢ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʠ: ʨʫʡʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ, ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʧʨʦʙʣʝʤʠ ʟ ʣʦʛʽʩʪʠ-

ʢʦʶ ʪʘ ʝʢʩʧʦʨʪʦʤ; ʝʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ: ʟʨʦʩ-

ʪʘʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʟʥʠʞʝʥʥʷ ʢʫʧʽʚʝ-

ʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ; ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ: 

ʧʦʩʫʭʠ, ʧʘʚʦʜʢʠ ʪʘ ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ, ʱʦ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ; ʩʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ: ʨʽʟʥʠʮʷ 

ʚ ʜʦʩʪʫʧʽ ʜʦ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʤʽʞ ʤʽʩʴ-

ʢʠʤ ʪʘ ʩʽʣʴʩʴʢʠʤ ʥʘʩʝʣʝʥʥʷʤ [18].  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʧʠʩʘʥʥʷʤ 

ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷʤ ɺʝʨʭʦʚʥʦʶ ʈʘʜʦʶ ʋʢʨʘʾʥʠ ʉʪʨʘ-

ʪʝʛʽʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2027 

ʨʦʢʫ [18], ʪʘʢ ʷʢ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ ʥʘ ʨʽʚʥʽ ʦʙʣʘʩʪʝʡ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠ-

ʪʠ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʙʽʣʴʰ ʢʝʨʦʚʘʥʦʶ, ʩʠʩʪʝʤ-

ʥʦʶ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʦʶ, ʱʦ ʻ ʯʘʩʪʠʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦ-

ʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʘ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʥʘʮʽ-

ʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 

ʾʾ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʪʘ ʘʚʪʦʥʦʤʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽ-

ʰʥʽʭ ʯʠʥʥʠʢʽʚ ʽ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ. ʎʷ ʪʝʤʘ ʘʢʪʠʚʥʦ ʜʦʩ-

ʣʽʜʞʫʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʇʠ-

ʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʜʦʚʦʣʴʯʦʶ ʙʝʟʧʝʢʦʶ, ʤʘʶʪʴ 

ʜʘʚʥʻ ʥʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ ʽ ʧʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʾʾ ʚʘʞʣʠ-

ʚʩ̔ʪʴ ʤʦʞʥʘ ʟʥʘʡʪʠ ʱʝ ʫ ʧʨʘʮʷʭ ʪʘʢʠʭ ʚʠʜʘʪʥʠʭ ʚʯʝ-

ʥʠʭ, ʷʢ ʄ. ʂʘʪʦʥ, ʌ. ʂʝʥʝ, ɼ. ʈʽʢʘʨʜʦ, ʊ. ʄʘʣʴʪʫʩ, 

ɼʞ. ʄ. ʂʝʡʥʩ. 

ʋ ʥʘʫʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʧʠʪʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʾʾ ʢʨʠ-

ʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ. ʅʠʥʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫ-

ʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ, 

ʨʦʟʢʨʠʚʘʶʪʴ ʾʾ ʟʤʽʩʪ, ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʾʾ ʚʠʚʯʝʥʥʷ. 

ʋʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ, ʪʘʢʽ ʷʢ ʉ. ɯʚʘʥʦʚ [7], 

ʇ. ʉʘʙʣʫʢ [16], ɾ. ʉʽʜʥʻʚʘ  [17], ʟʨʦʙʠʣʠ ʚʘʛʦʤʠʡ 

ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ. ʋ ʩʚʦʾʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ɼ. ʂʨʠʣʦʚ [11, 12] ʪʘ ɯ. ʈʫʤʽʢ [27] ʨʦʟʛʣʷʥʫʣʠ ʧʠʪʘʥ-

ʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ, ʘ 

ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʤʽʥʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʠʜʽʣʠʣʠ 

ɸ. ʐʝʚʯʝʥʢʦ [21], ʅ. ɯʚʘʥʶʢ [8] ʪʘ ʃ. ɸʨʪʝʤʝʥʢʦ  [1]. 

ɺʦʥʠ ʜʦʩʣʽʜʠʣʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʧʨʦ-

ʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʰʣʷʭʠ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ.  

ʆʜʥʘʢ ʜʠʥʘʤʽʯʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʛʣʦ-

ʙʘʣʴʥʽ ʚʠʢʣʠʢʠ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʧʦʣʽʪʠʯʥʽ ʨʠʟʠʢʠ, ʘ 

ʪʘʢʦʞ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʫʤʦʚʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʦʙʫ-

ʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʛʣʠʙʦʢʠʭ ʥʘʫʢʦ-

ʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʚ ʨʦʟʨʽʟʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ɺʠʷʚʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢ ʦʜʥʦʛʦ ʟ ʥʘʡʚʧʣʠʚʦʚʽʰʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ [25]. ɺʽʜʧʦʚʽʜʥʦ 

ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʷʚʣʝʥʥʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘ ʩʘʤʝ ʫ ʚʠʷʚʣʝʥʥʽ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ 

ʨʝʛʽʦʥʽʚ ʪʘ ʥʘʡʙʽʣʴʰ ʢʨʠʟʦʚʠʭ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ 

ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʦʜʽʚ 

ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʠ-

ʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʩʫʩʧʽʣʴ-

ʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʽ ʷʢ ʩʪʘʪʠʩʪʠʯʥʽ, 

ʤʘʪʝʤʘʪʠʯʥʽ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʫʢʦʚʦʾ ʩʠʩʪʝʤʘ-

ʪʠʟʘʮʽʾ [13], ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʨʦʜʦ-

ʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ. ʊʘʢʦʞ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʨʘʥʞʫʚʘʥʥʷ, 

ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ [10], ʛʨʘʬʽʯʥʠʡ ʪʘ ʢʘʨʪʦʛ-

ʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʎ̔ -

ʥʠ ʫ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥʘʭ ʥʘ ʙʘʟʦʚʽ ʧʨʦʜʫʢʪʠ ʭʘʨ-

ʯʫʚʘʥʥʷ, ʬʦʨʤʫʶʪʴ çʙʘʟʦʚʫ ʧʨʦʜʫʢʪʦʚʫ ʜʦʩʪʫʧʥʽʩʪʴè 

ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. ɸʥʘʣʽʟʫʶ-

ʯʠ ʮʽʥʠ ʥʘ ʙʘʟʦʚʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʜʝʩʷʪʴ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʭʣʽʙ ʧʰʝʥʠʯʥʠʡ, ʙʦʨʦʰ-

ʥʦ, ʦʣʽʷ, ʮʫʢʦʨ, ʢʘʨʪʦʧʣʷ, ʧʪʠʮʷ, ʷʡʮʷ, ʩʘʣʦ, ʤʦʣʦʢʦ, 

ʨʠʙʘ ʟʘʤʦʨʦʞʝʥʘ) ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʪʝ-

ʛʦʨʽʾ çɽʢʦʥʦʤʽʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴè ʫ ɻʣʦʙʘʣʴʥʦʤʫ ʽʥʜʝ-

ʢʩʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ (GFSI) [25]. ʅʘ ʨʠʩ. 1 ʚʽʜʦ-

ʙʨʘʞʝʥʘ ʜʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʮʽʥ ʟʘʟʥʘʯʝʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʧʨʦʜʫʢʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2020-2024 ʨʦʢʽʚ.  

ɿʘʤʦʨʦʞʝʥʘ ʨʠʙʘ ʧʦʜʦʨʦʞʯʘʣʘ ʫ 2-2,5 ʨʘʟʠ (ʟ 

80-90 ʛʨʥ ʫ 2020 ʨʦʮʽ ʜʦ 180-200 ʛʨʥ ʫ 2024 ʨʦʮʽ) ʧʦ-

ʧʝʨʰʝ, ʯʝʨʝʟ ʩʢʣʘʜʥʦʱʽ ʟ ʽʤʧʦʨʪʦʤ, ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʨʠʙʠ ʽʤʧʦʨʪʫʻʪʴʩʷ, ʘ ʢʫʨʩ ʜʦʣʘʨʘ ʚʠʨʽʩ; ʧʦ ʜʨʫʛʝ, 

ʧʝʨʝʚʝʟʝʥʥʷ ʨʠʙʠ ʩʪʘʣʦ ʜʦʨʦʞʯʠʤ ʯʝʨʝʟ ʚʠʩʦʢʽ ʮʽʥʠ 

ʥʘ ʧʘʣʠʚʦ. 

ʇʨʦʙʣʝʤʠ ʟ ʨʦʙʦʪʦʶ ʧʦʨʪʽʚ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʣʠ ʥʘ ʣʦʛʽʩʪʠʢʫ ʪʘ ʮʽʥʠ ʟʘʤʦʨʦʞʝʥʦʾ ʨʠʙʠ. ɼʦ 

ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʤʧʦʨʪʫ ʤʦʨʝʧʨʦʜʫʢʪʽʚ 

ʥʘʜʭʦʜʠʣʘ ʯʝʨʝʟ ʫʢʨʘʾʥʩʴʢʽ ʯʦʨʥʦʤʦʨʩʴʢʽ ʧʦʨʪʠ. 

ʇʽʩʣʷ ʾʭ ʙʣʦʢʘʜʠ ʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʥʘʧʨʘʚʠʣʠ ʜʦ ʧʦʨ-

ʪʽʚ ʽʥʰʠʭ ʢʨʘʾʥ, ʪʘʢʠʭ ʷʢ ʂʣʘʡʧʝʜʘ ʚ ʃʠʪʚʽ ʪʘ ʜʝʷʢʽ 

ʪʫʨʝʮʴʢʽ ʧʦʨʪʠ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʣʦʛʽʩʪʠ-

ʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʪʦʚʘʨʽʚ ʫ ʤʝʥʰʽ ʢʦʥʪʝʡʥʝʨʠ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ɭʉ ʥʘ 

ʚʘʛʫ ʚʘʥʪʘʞʽʚʦʢ, ʱʦ ʟʙʽʣʴʰʠʣʦ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʜʦʩʪʘ-

ʚʢʠ [15]. 

ɿʘʤʦʨʦʞʝʥʘ ʨʠʙʘ ʧʦʜʦʨʦʞʯʘʣʘ ʫ 2-2,5 ʨʘʟʠ (ʟ 

80-90 ʛʨʥ ʫ 2020 ʨʦʮʽ ʜʦ 180-200 ʛʨʥ ʫ 2024 ʨʦʮʽ) ʧʦ-

ʧʝʨʰʝ, ʯʝʨʝʟ ʩʢʣʘʜʥʦʱʽ ʟ ʽʤʧʦʨʪʦʤ, ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʨʠʙʠ ʽʤʧʦʨʪʫʻʪʴʩʷ, ʘ ʢʫʨʩ ʜʦʣʘʨʘ ʚʠʨʽʩ; ʧʦ ʜʨʫʛʝ, 

ʧʝʨʝʚʝʟʝʥʥʷ ʨʠʙʠ ʩʪʘʣʦ ʜʦʨʦʞʯʠʤ ʯʝʨʝʟ ʚʠʩʦʢʽ ʮʽʥʠ 

ʥʘ ʧʘʣʠʚʦ. 

ʇʨʦʙʣʝʤʠ ʟ ʨʦʙʦʪʦʶ ʧʦʨʪʽʚ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʣʠ ʥʘ ʣʦʛʽʩʪʠʢʫ ʪʘ ʮʽʥʠ ʟʘʤʦʨʦʞʝʥʦʾ ʨʠʙʠ. ɼʦ 

ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʤʧʦʨʪʫ ʤʦʨʝʧʨʦʜʫʢʪʽʚ 

ʥʘʜʭʦʜʠʣʘ ʯʝʨʝʟ ʫʢʨʘʾʥʩʴʢʽ ʯʦʨʥʦʤʦʨʩʴʢʽ ʧʦʨʪʠ. 

ʇʽʩʣʷ ʾʭ ʙʣʦʢʘʜʠ ʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʥʘʧʨʘʚʠʣʠ ʜʦ ʧʦʨ-

ʪʽʚ ʽʥʰʠʭ ʢʨʘʾʥ, ʪʘʢʠʭ ʷʢ ʂʣʘʡʧʝʜʘ ʚ ʃʠʪʚʽ ʪʘ ʜʝʷʢʽ 

ʪʫʨʝʮʴʢʽ ʧʦʨʪʠ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʣʦʛʽʩʪʠ-

ʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 
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ʪʦʚʘʨʽʚ ʫ ʤʝʥʰʽ ʢʦʥʪʝʡʥʝʨʠ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ɭʉ ʥʘ 

ʚʘʛʫ ʚʘʥʪʘʞʽʚʦʢ, ʱʦ ʟʙʽʣʴʰʠʣʦ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʜʦʩʪʘ-

ʚʢʠ [15]. 

ʄʦʣʦʢʦ ʧʦʜʦʨʦʞʯʘʣʦ: ʟ 25-30 ʛʨʥ ʫ 2020 ʨʦʮʽ ʜʦ 

55-60 ʛʨʥ ʫ 2024 ʨʦʮʽ. ɿ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʧʨʠʯʠʥ ʟʘ-

ʟʥʘʯʠʤʦ ʩʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ ʢʦʨʽʚ: ʯʝʨʝʟ ʚʽʡʥʫ 

ʙʘʛʘʪʦ ʬʝʨʤ ʧʨʠʧʠʥʠʣʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʘʙʦ ʩʢʦʨʦ-

ʪʠʣʠ ʚʠʨʦʙʥʠʮʪʚʦ. ɺ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʚʘʨʠʥʥʠ-

ʮʪʚʦ ʟʘʟʥʘʣʦ ʚʪʨʘʪ ʥʘ 15%. ɺ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ɸʌ 

çɹʘʟʘʣʽʾʚʩʴʢʠʡ ʢʦʣʦʩè ʜʦ ʚʽʡʥʠ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘʣʽʯʫ-

ʚʘʣʦ 1450 ʢʦʨʽʚ, ʘʣʝ ʯʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ ʪʘ ʧʦʚ'ʷʟʘʥʽ 

ʪʨʫʜʥʦʱʽ, ʧʦʛʦʣʽʚ'ʷ ʩʢʦʨʦʪʠʣʦʩʷ ʜʦ 520 ʢʦʨʽʚ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ ʚʪʨʘʪʫ ʙʣʠʟʴʢʦ 64% [22]. 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʮʽʥ ʥʘ ʦʩʥʦʚʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ (ʭʣʽʙ ʧʰʝʥʠʯʥʠʡ, ʙʦʨʦʰʥʦ, ʦʣʽʷ, ʮʫʢʦʨ,  

ʢʘʨʪʦʧʣʷ, ʧʪʠʮʷ, ʷʡʮʷ, ʩʘʣʦ, ʤʦʣʦʢʦ, ʨʠʙʘ ʟʘʤʦʨʦʞʝʥʘ) ʚ ʛʨʠʚʥʷʭ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2020-2024 ʨʦʢʠ  
(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [6]) 

Fig. 1. Dynamics of average prices for basic food products (wheat bread, flour, oil, sugar, potatoes, poultry, eggs,  

lard, milk, frozen fish) in hryvnias in Ukraine for the period 2020-2024  

(constructed by the authors based on data [6])  

 

ʇʦʜʦʨʦʞʯʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʧʣʠʥʫʣʦ ʥʘ 

ʚʘʨʪʽʩʪʴ ʫʪʨʠʤʘʥʥʷ ʭʫʜʦʙʠ. ʇʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʝʣʝʢ-

ʪʨʦʝʥʝʨʛʽʶ ʥʝ ʦʤʠʥʫʣʦ ʤʦʣʦʯʥʽ ʟʘʚʦʜʠ, ʪʘʢ ʷʢ ʚʦʥʠ 

ʩʧʦʞʠʚʘʶʪʴ ʙʘʛʘʪʦ ʝʥʝʨʛʽʾ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʩʦʙʽʚʘʨ-

ʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʗʡʮʷ ʧʦʜʦʨʦʞʯʘʣʠ ʧʨʠʙʣʠʟʥʦ ʚ 3 ʨʘʟʠ (ʟ 20-25 

ʛʨʥ ʫ 2020 ʨʦʮʽ ʜʦ 70-80 ʛʨʥ ʫ 2024 ʨʦʮʽ). ʆʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʻ ʨʫʡʥʫʚʘʥʥʷ ʧʪʘʭʦʬʘʙʨʠʢ, ʟʥʠʱʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʢʽʚ 

ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʧʦʧʠʪ ʧʝʨʝʚʠʱʫʻ ʧʨʦʧʦʟʠʮʽʶ. ɺʦʩʝ-

ʥʠ 2022 ʨʦʢʫ ʚ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʙʫʣʦ ʟʥʠʱʝʥʦ ʧʽʜ-

ʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʚʠʨʦʙʣʷʣʦ ʧʽʚ ʤʽʣʴʡʦʥʘ ʢʫʨʷʯʠʭ ʷʻʮʴ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʠʙʝʣʽ ʧʦʥʘʜ 800 ʪʠʩʷʯ ʢʫʨʝʡ [1]. 

ɹʘʛʘʪʦ ʜʨʽʙʥʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟʥʘʭʦʜʷʪʴ-

ʩʷ ʧʽʜ ʦʢʫʧʘʮʽʻʶ ʽ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʝʟʪʠ 

ʩʚʦʻ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʧʽʜʢʦʥʪʨʦʣʴʥʫ ʋʢʨʘʾʥʽ ʪʝʨʠʪʦ-

ʨʽʶ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʪʫʘʮʽʷ ʟ ʜʝʬʽʮʠʪʦʤ ʷʻʮʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʋʢʨʘʾʥʽ. ʋ ʇʦʣʴʱʽ ʯʝʨʝʟ 

ʩʧʘʣʘʭ ʧʪʘʰʠʥʦʛʦ ʛʨʠʧʫ ʚʠʥʠʢ ʜʝʬʽʮʠʪ ʷʻʮʴ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʦʨʪʫ ʫʢʨʘʾʥʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦ ʮʽʻʾ ʢʨʘʾʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʨʦ-

ʛʥʦʟʫʚʘʪʠ ʱʝ ʙʽʣʴʰʝ ʧʦʜʦʨʦʞʯʘʥʥʷ ʥʘ ʮʶ ʛʨʫʧʫ 

ʪʦʚʘʨʽʚ.  

ʆʣʽʷ ʧʦʜʦʨʦʞʯʘʣʘ ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ (ʟ 40-50 

ʛʨʥ ʫ 2020 ʨʦʮʽ ʜʦ 100-120 ʛʨʥ ʫ 2024 ʨʦʮʽ). ʊʘʢ ʷʢ 

ʚʽʜʙʫʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʘ: ʯʘʩʪʠ-

ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʥʝ ʦʙʨʦʙʣʷʻʪʴʩʷ 

ʯʝʨʝʟ ʚʽʡʥʫ. ɸʛʨʦʭʦʣʜʠʥʛ çʇʨʦʤʝʪʝʡè, ʨʦʟʪʘʰʦʚʘ-

ʥʠʡ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ, ʙʫʚ ʟʤʫʰʝʥʠʡ ʟʘʢʨʠʪʠ ʯʘʩʪʠ-

ʥʫ ʩʚʦʾʭ ʟʝʨʥʦʩʭʦʚʠʱ ʪʘ ʩʢʦʨʦʪʠʪʠ ʧʝʨʩʦʥʘʣ ʯʝʨʝʟ 

ʝʢʦʥʦʤʽʯʥʽ ʪʨʫʜʥʦʱʽ ʩʧʨʠʯʠʥʝʥʽ ʚʽʡʥʦʶ, ʘ ʪʘʢʦʞ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ. ɺʽʡʥʘ ʧʨʠʟʚʝʣʘ ʜʦ ʚʪʨʘ-

ʪʠ 7 ʝʣʝʚʘʪʦʨʽʚ ʪʘ 2 000 ʛʝʢʪʘʨʽʚ ʟʝʤʣʽ, ʱʦ ʧʝʨʝʙʫʚʘ-

ʣʠ ʧʽʜ ʦʢʫʧʘʮʽʻʶ [28].  

ʋʢʨʘʾʥʘ ʻ ʢʣʶʯʦʚʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʩʦʥʷʰʥʠ-

ʢʦʚʦʾ ʦʣʽʾ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʽ ʧʨʦʙʣʝʤʠ ʟ ʝʢʩʧʦʨʪʦʤ 

ʚʧʣʠʥʫʣʠ ʥʘ ʮʽʥʫ. ɼʝʬʽʮʠʪ ʫʢʨʘʾʥʩʴʢʦʾ ʩʦʥʷʰʥʠʢʦʚʦʾ 

ʦʣʽʾ ʩʧʨʠʯʠʥʠʚ ʝʬʝʢʪ ʜʦʤʽʥʦ ʥʘ ʩʚʽʪʦʚʠʭ ʪʦʚʘʨʥʠʭ 

ʨʠʥʢʘʭ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ 

ʥʘ ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ, ʪʘʢʽ ʷʢ ʨʽʧʘʢ, ʩʦʷ ʪʘ ʧʘʣʴʤʦʚʘ 

ʦʣʽʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ, 

ʢʦʨʤʽʚ ʪʘ ʙʽʦʧʘʣʠʚʘ [9]. 

ʉʘʣʦ ʧʦʜʦʨʦʞʯʘʣʦ ʫ 2-2,5 ʨʘʟʠ (ʟ 80-90 ʛʨʥ ʫ 

2020 ʨʦʮʽ ʜʦ 180-200 ʛʨʥ ʫ 2024 ʨʦʮʽ). ʇʨʠʯʠʥʦʶ 

ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʩʪʘʣʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʩʚʠʥʠʥʠ: ʯʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ ʙʘʛʘʪʦ ʬʝʨʤ ʪʘ ʚʠʨʦʙ-

ʥʠʮʪʚ ʧʨʠʧʠʥʠʣʠ ʜʽʷʣʴʥʽʩʪʴ ʘʙʦ ʩʢʦʨʦʪʠʣʠ ʾʾ. ʇʨɸʊ 

çɸʛʨʦʢʦʤʙʽʥʘʪ çʉʣʦʙʦʞʘʥʩʴʢʠʡè (ʍʘʨʢʽʚʩʴʢʘ ʦʙ-

ʣʘʩʪʴ), ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʽʚ ʥʘ ʩʭʦʜʽ 

ʋʢʨʘʾʥʠ, ʷʢʠʡ ʜʦ ʚʽʡʥʠ ʫʪʨʠʤʫʚʘʚ ʧʦʥʘʜ 60 ʪʠʩʷʯ 

ʩʚʠʥʝʡ, ʟ ʧʦʯʘʪʢʫ ʙʦʡʦʚʠʭ ʜʽʡ ʦʧʠʥʠʚʩʷ ʚ ʦʢʫʧʘʮʽʾ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʚʪʨʘʪʠ ʚʩʴʦʛʦ ʧʦʛʦʣʽʚ'ʷ. ʇʨʷʤʽ ʚʪʨʘ-

ʪʠ ʦʮʽʥʶʶʪʴʩʷ ʚ ʧʦʥʘʜ 20 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʉʐɸ 
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[14]. ɿʙʽʣʴʰʠʣʠʩʷ ʚʠʪʨʘʪʠ ʥʘ ʢʦʨʤʠ ʪʘ ʚʝʪʝʨʠʥʘʨʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʏʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʤôʷʩʘ 

ʥʘʩʝʣʝʥʥʷ ʙʽʣʴʰʝ ʢʫʧʫʻ ʩʘʣʦ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʜʝʬʽʮʠʪʫ ʡʦʛʦ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʧʦʚ'ʷ-

ʟʘʥʦ ʟʽ ʟʤʽʥʘʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʚʠʥʠʥʠ. ɿʦʢʨʝʤʘ, ʫ 

2021 ʨʦʮʽ ʮʽʥʘ ʥʘ ʩʘʣʦ ʜʦʩʷʛʣʘ ʨʝʢʦʨʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʧʝʨʝʚʠʱʠʚʰʠ ʚʘʨʪʽʩʪʴ ʤ'ʷʩʘ, ʘ ʟʘ ʢʽʣʦʛʨʘʤ ʧʨʦʜʫʢʪʫ 

ʧʨʦʩʠʣʠ ʚʽʜ 300 ʛʨʠʚʝʥʴ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʠ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʤ'ʷʩʥʠʤ ʧʦʨʦ-

ʜʘʤ ʩʚʠʥʝʡ, ʷʢʽ ʰʚʠʜʢʦ ʥʘʙʠʨʘʶʪʴ ʚʘʛʫ, ʱʦ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʘʣʘ [2]. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʮʽʥʠ ʥʘ ʢʘʨʪʦʧʣʶ ʚ ʋʢʨʘʾʥʽ ʩʫʪ-

ʪʻʚʦ ʟʨʦʩʣʠ. ʗʢʱʦ ʫ 2020 ʨʦʮʽ ʢʽʣʦʛʨʘʤ ʢʘʨʪʦʧʣʽ 

ʢʦʰʪʫʚʘʚ 10-12 ʛʨʠʚʝʥʴ, ʪʦ ʫ 2024 ʨʦʮʽ ʮʽʥʠ ʩʷʛʥʫʣʠ 

25-30 ʛʨʠʚʝʥʴ, ʘ ʚ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʥʘʚʽʪʴ ʜʦ 40 ʛʨʠ-

ʚʝʥʴ ʟʘ ʢʽʣʦʛʨʘʤ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʜʦʨʦʞ-

ʯʘʥʥʷ ʢʘʨʪʦʧʣʽ ʻ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʯʝʨʝʟ 

ʙʦʡʦʚʽ ʜʽʾ: ʘʛʨʘʨʽʾ ʩʢʦʨʦʪʠʣʠ ʧʣʦʱʽ ʧʽʜ ʢʘʨʪʦʧʣʶ 

ʯʝʨʝʟ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʣʦʛʽʩʪʠʯʥʽ ʪʨʫʜʥʦʱʽ. ʇʽʜʚʠʱʝʥ-

ʥʷ ʮʽʥ ʥʘ ʧʘʣʠʚʦ, ʜʦʙʨʠʚʘ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ ʟʙʽʣʴʰʠʣʦ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ. [3]. ʅʝʚʨʦʞʘʡ 

ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠ-

ʥʫʚ ʥʘ ʧʨʦʧʦʟʠʮʽʾ ʨʠʥʢʫ. ʋ 2024 ʨʦʮʽ ʚʣʽʪʢʫ ʩʧʦʩʪʝ-

ʨʽʛʘʣʠʩʷ ʩʧʝʢʘ ʪʘ ʧʦʩʫʭʘ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʥʘ 20-30% [24]. ʏʝʨʝʟ ʥʝʩʧʨʠʷ-

ʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʷʢʽʩʪʴ 

ʢʘʨʪʦʧʣʽ ʧʦʛʽʨʰʠʣʘʩʷ, ʱʦ ʫʩʢʣʘʜʥʠʣʦ ʾʾ ʪʨʠʚʘʣʝ 

ʟʙʝʨʽʛʘʥʥʷ. ʉʢʦʨʦʯʝʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ ʚ ɭʚʨʦʧʽ 

ʦʙʤʝʞʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʽʤʧʦʨʪʫ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʚʥʫ-

ʪʨʽʰʥʽʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ. 

ʎʫʢʦʨ ʧʦʜʦʨʦʞʯʘʚ ʫ 2-2,5 ʨʘʟʠ (ʟ 20-25 ʛʨʥ ʫ 

2020 ʨʦʮʽ ʜʦ 50-60 ʛʨʥ ʫ 2024 ʨʦʮʽ). ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ 

ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʽʜ ʮʫʢʨʦʚʠʤ ʙʫʨʷʢʦʤ. ʋ 2023-2024 

ʨʦʢʘʭ ɭʉ ʟʥʷʣʠ ʢʚʦʪʠ ʥʘ ʝʢʩʧʦʨʪ ʮʫʢʨʫ, ʪʦʤʫ ʧʦʩʽʚʥʽ 

ʧʣʦʱʽ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʧʦʯʘʣʠ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ 

ʘʣʝ, ʫ 2025 ʨʦʮʽ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʧʣʦʱ 

ʥʘ 5% ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ, ʜʦ 245 ʪʠʩ. ʛʘ. 

[19]. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ 

ʻ ʚʚʝʜʝʥʥʷ ʢʚʦʪ ʥʘ ʝʢʩʧʦʨʪ ʮʫʢʨʫ ʚ ɭʉ, ʱʦ ʟʥʠʞʫʻ 

ʝʢʦʥʦʤʽʯʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ 

ʙʫʨʷʢʘ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʘʛʨʘʨʽʾʚ. 

ʊʠʧʦʚʦʶ ʧʨʠʯʠʥʦʶ ʜʣʷ ʧʦʜʦʨʦʞʯʘʥʥʷ ʧʨʦʜʫʢ-

ʮʽʾ ʭʘʨʯʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʽ ʮʫʢʨʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ 

ʛʘʟ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʮʫʢʨʦʚʦʛʦ ʙʫ-

ʨʷʢʫ. 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʪʦʚʘʨʽʚ ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʫʟʘʛʘʣʴ-

ʥʝʥʘ ʪʘʙʣʠʮʷ ʽ ʚʠʜʽʣʝʥʦ ʛʨʫʧʠ ʧʨʦʜʫʢʪʽʚ ʟ ʦʙʤʝʞʝ-

ʥʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ ʜʦʩʪʫʧʥʽ ʧʨʦʜʫʢʪʠ, ʘ ʪʘʢʦʞ ʩʬʦ-

ʨʤʦʚʘʥʽ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʦʜʦʨʦʞʯʘʥʥʷ ʪʦʚʘʨʽʚ 

ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ. 

ʊʘʙʣʠʮʷ 1 

ɼʦʩʪʫʧʥʽʩʪʴ ʙʘʟʦʚʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʪʘ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ  

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [6]) 

Availability of basic food products in the Ukrainian market and the main reasons for price increases 

(constructed by the authors based on data [6]) 
 

ʇʨʦʜʫʢʪʠ ʟ ʦʙʤʝʞʝʥʦʶ ʜʦʩʪʫʧʥʽʩʪʶ 

(ʥʘʡʙʽʣʴʰʝ ʧʦʜʦʨʦʞʯʘʥʥʷ, ʧʦʥʘʜ 2 ʨʘʟʠ) 

ɼʦʩʪʫʧʥʽ ʧʨʦʜʫʢʪʠ (ʧʦʜʦʨʦʞʯʘʣʠ ʚ 1,5-2 ʨʘʟʠ,  

ʘʣʝ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʤʠ) 

ʇʨʦʜʫʢʪ ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʇʨʦʜʫʢʪ ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʗʡʮʷ 

(ʟ 20-25 ʛʨʥ  

ʜʦ 70-80 ʛʨʥ  

ʟʘ 10 ʰʪ.) 

ʈʫʡʥʫʚʘʥʥʷ ʧʪʘʭʦʬʘʙʨʠʢ ʪʘ 

ʧʦʜʦʨʦʞʯʘʥʥʷ ʢʦʨʤʽʚ 

ʍʣʽʙ ʧʰʝʥʠʯʥʠʡ 

(ʟ 20-25 ʛʨʥ  

ʜʦ 45-50 ʛʨʥ/ʢʛ) 

ʇʦʧʨʠ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟʝʨʥʘ ʪʘ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʜʝʨʞʘʚʘ ʢʦʥʪʨʦ-

ʣʶʻ ʮʽʥʠ 

ʇʪʠʮʷ 

(ʟ 60-70 ʛʨʥ  

ʜʦ 130-140 ʛʨʥ/ʢʛ) 

ʇʦʜʦʨʦʞʯʘʥʥʷ ʢʦʤʙʽʢʦʨʤʽʚ 

ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ɹʦʨʦʰʥʦ 

(ʟ 12-15 ʛʨʥ  

ʜʦ 30-35 ʛʨʥ/ʢʛ) 

ɿʘʣʠʰʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʜʦʩʪʫʧʥʠʤ, 

ʙʦ ʻ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʚʠʤ  

ʧʨʦʜʫʢʪʦʤ 

ʉʘʣʦ 

(ʟ 80-90 ʛʨʥ  

ʜʦ 180-200 ʛʨʥ/ʢʛ) 

ʉʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ  

ʩʚʠʥʝʡ ʪʘ ʧʽʜʚʠʱʝʥʠʡ ʧʦʧʠʪ 

ʥʘ ʮʝʡ ʧʨʦʜʫʢʪ 

ʂʘʨʪʦʧʣʷ 

(ʟ 10-12 ʛʨʥ  

ʜʦ 25-30 ʛʨʥ/ʢʛ) 

ɺʩʝ ʱʝ ʜʝʰʝʚʰʘ, ʥʽʞ ʽʤʧʦʨʪʥʽ 

ʦʚʦʯʽ, ʭʦʯ ʽ ʟʨʦʩʣʘ ʚ ʮʽʥʽ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ 

ʈʠʙʘ ʟʘʤʦʨʦʞʝʥʘ 

(ʟ 80-90 ʛʨʥ  

ʜʦ 180-200 ʛʨʥ/ʢʛ) 

ʆʩʥʦʚʥʠʡ ʽʤʧʦʨʪʥʠʡ  

ʧʨʦʜʫʢʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʫʨʩʫ ʜʦʣʘʨʘ 

ʎʫʢʦʨ 

(ʟ 20-25 ʛʨʥ  

ʜʦ 50-60 ʛʨʥ/ʢʛ) 

ɼʦʨʦʞʯʠʡ, ʘʣʝ ʋʢʨʘʾʥʘ ʤʘʻ  

ʜʦʩʪʘʪʥʴʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦʙ  

ʫʥʠʢʥʫʪʠ ʜʝʬʽʮʠʪʫ 

ʆʣʽʷ 

(ʟ 40-50 ʛʨʥ  

ʜʦ 100-120 ʛʨʥ/ʣ) 

ʋʢʨʘʾʥʘ ʻ ʚʝʣʠʢʠʤ ʝʢʩʧʦʨ-

ʪʝʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ  

ʚʥʫʪʨʽʰʥʽ ʮʽʥʠ 

ʄʦʣʦʢʦ 

(ʟ 25-30 ʛʨʥ  

ʜʦ 55-60 ʛʨʥ/ʣ) 

ʇʦʜʦʨʦʞʯʘʣʦ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʚʩʝ ʱʝ ʜʦʩʪʫʧʥʝ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

 

ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʜʝʢʩʫ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘ-

ʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʮʽʥ ʥʘ ʜʝʩʷʪʴ ʚʠʜʽʚ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʭʣʽʙ 

ʧʰʝʥʠʯʥʠʡ, ʙʦʨʦʰʥʦ, ʦʣʽʷ, ʮʫʢʦʨ, ʢʘʨʪʦʧʣʷ, ʧʪʠʮʷ, 

ʷʡʮʷ, ʩʘʣʦ, ʤʦʣʦʢʦ, ʨʠʙʘ ʟʘʤʦʨʦʞʝʥʘ) ʫ ʨʦʟʨʽʟʽ ʘʜʤʽ-

ʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʘ ʬʦʨ-

ʤʫʣʘ: 

Ὅ ρ
ȟ ȟ

ȟ ȟ
                                         (1) 

ʜʝ Ὅï ʽʥʜʝʢʩ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢ-

ʪʫ ʭʘʨʯʫʚʘʥʥʷ; ὢȟïʧʦʪʦʯʥʘ ʮʽʥʘ j-ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦ-

ʜʫʢʪʫ; ὢ ȟï ʥʘʡʙʽʣʴʰʘ ʮʽʥʘ ʥʘ ʧʨʦʜʫʢʪ j-ʩʝʨʝʜ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ; ὢ ȟï ʥʘʡʤʝʥʰʘ ʮʽʥʘ j-ʧʨʦʜʫʢʪʫ 

ʩʝʨʝʜ ʦʙʣʘʩʪʝʡ [10]. 

ʇʽʩʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦ ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ, 

ʙʫʣʦ ʦʙʨʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʘʤʝ 

ʮʝʡ ʧʦʢʘʟʥʠʭ, ʷʢ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʩʪʫʧʥʦʩʪʽ 

ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥ ʥʘ ʜʝʩʷʪʴ ʚʠʜʽʚ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫ-
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ʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʭʘʨʯʦ-

ʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʨʦʟʨʽʟʽ ʦʙʣʘʩʪʝʡ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʥʘʡʛʽʨʰʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʨʝʛʽʦʥʘʭ, ʷʢʽ ʥʘʙʣʠʞʝʥʽ ʜʦ ʣʽʥʽʾ ʬʨʦʥʪʫ, ʟʦʢʨʝʤʘ ʚ 

ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʠʭ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʦʞ ʜʦ ʮʽʻʾ 

ʛʨʫʧʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʤ. ʂʠʾʚ ʪʘ ʂʠʾʚʩʴʢʫ ʦʙʣʘʩʪʴ, 

ʪʘʢ ʷʢ ʮʽʥʠ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ ʦʜʥʽ ʟ ʥʘʡʚʠʱʠʭ (ʨʠʩ. 2).  

 

 
 

ʈʠʩ. 2 ʊʝʨʠʪʦʨʽʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ( ʭʣʽʙ ʧʰʝʥʠʯʥʠʡ,  

ʙʦʨʦʰʥʦ, ʦʣʽʷ, ʮʫʢʦʨ, ʢʘʨʪʦʧʣʷ, ʧʪʠʮʷ, ʷʡʮʷ, ʩʘʣʦ, ʤʦʣʦʢʦ, ʨʠʙʘ ʟʘʤʦʨʦʞʝʥʘ) ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, 2024 ʨʽʢ 

(ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʟʘ ʜʘʥʠʤʠ [6]) 

Fig. 2. Territorial differentiation of the availability of basic food products (wheat bread, flour, oil, sugar, potatoes,  

poultry, eggs, lard, milk, frozen fish) in the Ukrainian market in 2024 (constructed by the authors based on data [6])  

 

ɺ ʤ. ʂʠʻʚʽ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʚʠʪʨʘʪʘʤʠ ʥʘ ʣʦʛʽʩʪʠ-

ʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʜʝʬʽʮʠʪ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʩʘʤʦʤʫ ʤʽʩʪʽ, 

ʪʦʙʪʦ ʮʽʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʩʪʘʯʘʥʴ ʧʨʦʜʫʢʪʽʚ; ʟʘʚʝʣʠ-

ʢʠʤ ʧʦʧʠʪʦʤ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʯʝʨʝʟ ʛʫʩʪʦʪʫ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʽ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʫ ʧʨʠʙʫʪʢʘʭ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʩʘʤʝ ʚ ʤ. ʂʠʻʚʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠ-

ʱʠʪʠ ʮʽʥʠ ʥʘ ʙʘʟʦʚʽ ʧʨʦʜʫʢʪʠ, ʘʣʝ ʮʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʥʘ ʩʦʮʽʘʣʴʥʦ-ʥʝʟʘʭʠʱʝʥʠʭ ʛʨʫʧʘʭ ʣʶʜʝʡ, ʷʢʽ ʧʨʦʞʠ-

ʚʘʶʪʴ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ ʪʘ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʜʦʭʽʜ. ɺ 

ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʠʟʴʢʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʻ ʚʠʩʦʢʽ ʮʽʥʠ ʯʝʨʝʟ ʙʣʠʟʴʢʽʩʪʴ 

ʜʦ ʤ. ʂʠʻʚʘ; ʨʫʡʥʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ ʫʥʘʩ-

ʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ ʫ 2022 ʨʦʮʽ; ʧʝʨʝʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ 

ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ (ɺʇʆ), ʱʦ ʟʙʽʣʴʰʫʻ 

ʧʦʧʠʪ. 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ ʪʘ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʶʪʴ 

ʥʠʟʢʫ ʧʨʠʯʠʥ ʟʥʠʞʝʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʙʘʟʦʚʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʟʦʢʨʝʤʘ, ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʾ ʬʨʦʥʪʫ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʣʦʛʽʩʪʠʢʫ; ʨʫʡʥʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʰʣʷ-

ʭʽʚ, ʟʦʢʨʝʤʘ, ʧʝʨʝʧʨʘʚ ʯʝʨʝʟ ʨʽʯʢʫ ɼʥʽʧʨʦ; ʯʘʩʪʢʦʚʘ 

ʦʢʫʧʘʮʽʷ ʪʝʨʠʪʦʨʽʡ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠ-

ʮʪʚʘ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ; ʧʨʦʙʣʝʤʠ ʟ ʨʦʙʦʪʦʶ ʧʽʜʧʨʠ-

ʻʤʩʪʚ ʯʝʨʝʟ ʚʽʡʩʴʢʦʚʽ ʨʠʟʠʢʠ; ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʪʝʨʠ-

ʪʦʨʽʡ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʽʜʪʦʧʣʝʥʥʷ (ʂʘʭʦʚʩʴʢʘ ɻɽʉ). 

ɿʥʠʱʝʥʥʷ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʧʣʠʥʫʣʦ ʥʘ 
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ʩʠʩʪʝʤʫ ʟʨʦʰʝʥʥʷ, ʘ ʩʘʤʝ ʥʘ ʨʦʜʶʯʽʩʪʴ ʟʝʤʝʣʴ ʫ 

ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʍʤʝʣʴʥʠ-

ʮʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ʆʜʝʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪ-

ʨʦʚʩʴʢʘ ʻ ʦʙʣʘʩʪʷʤʠ ʟ ʩʝʨʝʜʥʴʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʙʘʟʦ-

ʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʘʣʝ ʙʣʠʞʯʝ ʜʦ ʨʝʛʽʦʥʽʚ ʟ 

ʥʠʟʴʢʦʶ ʜʦʩʪʫʧʥʽʩʪʶ. ɺʩʽ ʮʽ ʨʝʛʽʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʽ 

ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʪʘʢ ʷʢ ʚʽʡʥʘ ʫʩʢʣʘʜʥʠʣʘ ʪʨʘʥʩʧʦ-

ʨʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʜʦʨʽʛ, ʤʦʩʪʽʚ 

ʪʘ ʧʽʜʚʠʱʝʥʫ ʚʘʨʪʽʩʪʴ ʧʘʣʴʥʦʛʦ. 

ɿʘʭʽʜʥʽ ʦʙʣʘʩʪʽ (ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʥʽ-

ʚʝʮʴʢʘ) ʜʘʣʝʢʽ ʚʽʜ ʦʩʥʦʚʥʠʭ ʘʛʨʘʨʥʠʭ ʨʝʛʽʦʥʽʚ, ʪʦʤʫ 

ʧʨʦʜʫʢʪʠ ʜʦʚʦʜʠʪʴʩʷ ʟʘʚʦʟʠʪʠ ʟ ʚʽʜʩʪʘʥʽ. 

ʍʘʨʢʽʚʩʴʢʘ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʽ ʧʦʪʝʨ-

ʧʘʶʪʴ ʚʽʜ ʨʫʡʥʫʚʘʥʴ ʪʘ ʧʨʦʙʣʝʤ ʽʟ ʧʦʩʪʘʯʘʥʥʷʤ ʯʝ-

ʨʝʟ ʙʦʡʦʚʽ ʜʽʾ. 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʧʨʦʙʣʝʤʠ ʟ ʤʦʨʩʴʢʠʤʠ 

ʰʣʷʭʘʤʠ ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʨʦʙʦʪʫ ʧʦʨʪʽʚ. 

ɺ ʟʘʟʥʘʯʝʥʠʭ ʨʝʛʽʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ 

ʧʦʧʠʪ ʯʝʨʝʟ ɺʇʆ: ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʥʽʚʝ-

ʮʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʽ ʧʨʠʡʥʷʣʠ ʙʘʛʘʪʦ ʙʽʞʝʥʮʽʚ 

ʟ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʞʠ-

ʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ. ʋ 2024 ʨʦʮʽ ʩʧʦ-

ʞʠʚʯʽ ʮʽʥʠ ʟʨʦʩʣʠ ʥʘ 11,8%, ʱʦ ʯʘʩʪʢʦʚʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʠʪʫ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ɺʇʆ 

[5]. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʪʘ ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ ʪʘʢʦʞ 

ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʪʽʢ ɺʇʆ, ʱʦ ʧʨʠʟʚʝʣʦ ʧʦ ʟʙʽʣʴ-

ʰʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʜʝʬʽʮʠʪ ʜʝʷʢʠʭ ʪʦʚʘʨʽʚ. 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʩʪʘʣʘ ʚʘʞʣʠʚʠʤ ʪʨʘʥʟʠʪʥʠʤ ʨʝ-

ʛʽʦʥʦʤ ʜʣʷ ɺʇʆ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. 

ɽʢʩʧʦʨʪʥʘ ʦʨʽʻʥʪʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʦʙʣʘʩʪʝʡ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʪʘ ʟʤʝʥ-

ʰʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ. ɺ ʆʜʝʩʴ-

ʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩ-

ʪʷʭ ʘʢʪʠʚʥʦ ʝʢʩʧʦʨʪʫʶʪʴ ʟʝʨʥʦʚʽ, ʮʫʢʦʨ, ʦʣʽʶ. ɿʘʢʘ-

ʨʧʘʪʩʴʢʘ ʪʘ ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʪʨʘʥ-

ʟʠʪ ʪʦʚʘʨʽʚ ʫ ɭʉ. 

ɼʝʬʽʮʠʪ ʧʘʣʴʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʦʙʣʘʩʪʝʡ, ʟʦʢʨʝʤʘ, ʧʨʦʙʣʝʤʠ 

ʟ ʧʦʩʪʘʯʘʥʥʷʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʯʝʨʝʟ ʘʪʘʢʠ ʥʘ ʝʥʝʨʛʦ-

ʩʠʩʪʝʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʙʦʪʠ ʧʽʜʧʨʠ-

ʻʤʩʪʚ (ʦʩʦʙʣʠʚʦ ʤʦʣʦʯʥʦʾ ʪʘ ʤôʷʩʥʦʾ ʛʘʣʫʟʽ). ɿʨʦʩ-

ʪʘʥʥʷ ʮʽʥ ʥʘ ʧʘʣʴʥʝ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʦʨʦʞ-

ʯʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. 

ʆʙʩʪʨʽʣ ʝʣʝʚʘʪʦʨʽʚ ʫ ʩʤʪ. ʐʝʚʯʝʥʢʦʚʝ, ʩ. ɹʽʣʠʡ 

ʂʦʣʦʜʷʟʴ, ʦʙʩʪʨʽʣ ʩʢʣʘʜʽʚ ʽʟ ʟʝʨʥʦʤ ʫ ʂʫʧ'ʷʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʧʨʠʟʚʝʣʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞ-

ʥʦʩʪʝʡ ʪʘ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʥʫ-

ʣʦ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʍʘʨʢʽʚʩʴʢʠʡ 

ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ [26]. 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʧʨʦʙʣʝʤʠ ʟʽ ʟʙʝʨʽʛʘʥʥʷʤ 

ʟʝʨʥʘ ʯʝʨʝʟ ʟʘʙʣʦʢʦʚʘʥʽ ʧʦʨʪʠ. 

ʆʙʣʘʩʪʽ ʽʟ ʩʝʨʝʜʥʴʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʙʘʟʦʚʠʭ ʧʨʦ-

ʜʫʢʪʽʚ: ɺʦʣʠʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, ʉʫʤʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ. ʎʽ ʦʙʣʘʩʪʽ ʙʣʠʞʯʽ ʜʦ ʨʝʛʽʦʥʽʚ ʽʟ ʚʠ-

ʩʦʢʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʤʘʶʪʴ ʜʝʷʢʽ ʬʘʢ-

ʪʦʨʠ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʧʦʪʨʘʧʠʪʠ ʚ ʛʨʫʧʫ ʟ ʥʘʡ-

ʢʨʘʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʋ ʮʠʭ ʦʙʣʘʩʪʷʭ ʤʝʥʰʝ ɺʇʆ, 

ʥʽʞ ʫ ʃʴʚʽʚʩʴʢʽʡ ʯʠ ʂʠʾʚʩʴʢʽʡ, ʪʦʤʫ ʧʨʦʜʫʢʪʦʚʠʡ 

ʨʠʥʦʢ ʩʪʘʙʽʣʴʥʽʰʠʡ. ʇʨʦʪʝ ʯʘʩʪʠʥʘ ɺʇʆ ʪʘʢʠ ʻ, 

ʦʩʦʙʣʠʚʦ ʫ ɺʦʣʠʥʩʴʢʽʡ, ʈʽʚʥʝʥʩʴʢʽʡ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʱʦ ʚʩʝ ʞ ʪʘʢʠ ʩʪʚʦʨʶʻ ʜʦʜʘ-

ʪʢʦʚʠʡ ʧʦʧʠʪ.  

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ ʪʨʘʜʠʮʽʡʥʦ 

ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤ-

ʧʣʝʢʩ, ʤʘʶʪʴ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ ʟʝʨʥʦʚʠʭ, ʦʣʽʾ, ʢʘʨʪʦʧʣʽ. 

ʏʝʨʥʽʛʽʚʩʴʢʘ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ ʪʝʞ ʤʘʶʪʴ ʚʝʣʠʢʽ 

ʧʣʦʱʽ ʧʽʜ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ.  

ɺʦʣʠʥʴ, ʈʽʚʥʝʥʱʠʥʘ, ʊʝʨʥʦʧʽʣʴʱʠʥʘ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʱʠʥʘ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʢʘʨʪʦʧʣʽ, 

ʦʚʦʯʽʚ, ʤʦʣʦʯʥʦʛʦ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʘʣʝ ʯʝʨʝʟ ʝʢʩʧʦʨʪʥʽ 

ʧʦʩʪʘʚʢʠ ʪʘ ʚʽʡʩʴʢʦʚʽ ʨʠʟʠʢʠ ʯʘʩʪʠʥʘ ʧʨʦʜʫʢʮʽʾ ʚʠ-

ʚʦʟʠʪʴʩʷ ʘʙʦ ʜʦʨʦʞʯʘʻ. 

ʇʨʦʙʣʝʤʠ ʟ ʣʦʛʽʩʪʠʢʦʶ ʚ ʮʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʩʫʪʥʽ, 

ʘʣʝ ʥʝ ʢʨʠʪʠʯʥʽ: ɿʘʭʽʜʥʽ ʦʙʣʘʩʪʽ (ɺʦʣʠʥʴ, ʈʽʚʥʝʥʱʠ-

ʥʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʱʠʥʘ, ʊʝʨʥʦʧʽʣʴʱʠʥʘ) ï ʛʝʦʛʨʘʬʽ-

ʯʥʦ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʮʝʥʪʨʽʚ ʚʝʣʠʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʏʝʨʥʽʛʽʚʩʴʢʘ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ - ʙʽʣʷ ʢʦʨʜʦʥʫ ʟ ʨʦʩʽ-

ʻʶ, ʯʘʩʪʢʦʚʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʙʦʡʦʚʠʭ ʜʽʡ, ʻ ʧʨʦʙʣʝ-

ʤʠ ʽʟ ʟʘʚʝʟʝʥʥʷʤ ʪʦʚʘʨʽʚ. 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ - ʟʥʘʭʦʜʷʪʴ-

ʩʷ ʚ ʮʝʥʪʨʽ ʢʨʘʾʥʠ, ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʪʫʪ ʢʨʘʱʘ, 

ʪʦʤʫ ʩʠʪʫʘʮʽʷ ʩʪʘʙʽʣʴʥʽʰʘ. ʊʘʢʦʞ ʚ ʮʠʭ ʦʙʣʘʩʪʷʭ 

ʤʝʥʰʘ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʪʦʚʘʨʠ ʯʝʨʝʟ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ. ʎʽ ʦʙʣʘʩʪʽ ʤʝʥʰ ʛʫʩʪʦʥʘʩʝʣʝʥʽ, ʥʽʞ, ʥʘ-

ʧʨʠʢʣʘʜ, ʃʴʚʽʚʩʴʢʘ ʯʠ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʱʦ ʟʤʝʥʰʫʻ 

ʨʽʚʝʥʴ ʧʦʧʠʪʫ ʪʘ ʩʪʨʠʤʫʻ ʮʽʥʠ ʥʘ ʧʨʦʜʫʢʪʠ, ʨʦʙʣʷʯʠ 

ʾʭ ʚʽʜʥʦʩʥʦ ʜʦʩʪʫʧʥʠʤʠ. 

ʆʙʣʘʩʪʽ ʋʢʨʘʾʥʠ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʙʘʟʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʏʝʨʢʘʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ ʪʘ 

ʄʠʢʦʣʘʾʚʩʴʢʘ. ɿʘʧʦʨʫʢʦʶ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʚ ʮʠʭ ʨʝʛʽʦ-

ʥʘʭ ʻ ʨʦʟʚʠʥʝʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ (ʟʝʨʥʦ, ʦʚʦʯʽ, ʤʦ-

ʣʦʢʦ, ʦʣʽʷ). ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ - ʦʜʠʥ ʽʟ ʣʽʜʝʨʽʚ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ, ʮʫʢʨʫ, ʤôʷʩʘ ʪʘ ʤʦʣʦʢʘ. ʉʪʘ-

ʥʦʤ ʥʘ ʚʝʨʝʩʝʥʴ 2024 ʨʦʢʫ ʚ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ 

308 ʪʠʩʷʯ ʪ. ʤʦʣʦʢʘ, ʱʦ ʥʘ 8,5% ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠ-

ʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ [4]. ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ, ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʦʚʦʯʽʚ. ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ï ʭʦʯʘ ʽ 

ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʙʦʡʦʚʠʭ ʜʽʡ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞ-

ʣʠʚʠʤ ʘʛʨʘʨʥʠʤ ʨʝʛʽʦʥʦʤ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʪʘ 

ʦʣʽʾ. 

ɺʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʦʟʚʠʥʝʥʘ 

ʣʦʛʽʩʪʠʯʥʘ ʤʝʨʝʞʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʛʦʤʽʰʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ. ʏʝʨʢʘʩʴʢʘ 

ʦʙʣʘʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʢʨʘʾʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʣʝʛʢʦ ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʟ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʰʚʠ-

ʜʢʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʾʭ. ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ 

ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʙʝʟʧʝʨʝʙʽʡʥʦ ʧʦʩʪʘʯʘʪʠ ʧʨʦʜʫʢʪʠ. ʄʠʢʦʣʘʾʚʩʴʢʘ 

ʦʙʣʘʩʪʴ ʨʦʟʪʘʰʦʚʘʥʘ ʙʣʠʟʴʢʦ ʜʦ ʧʦʨʪʽʚ ʪʘ ʪʨʘʥʩʧʦʨ-

ʪʥʠʭ ʰʣʷʭʽʚ, ʱʦ ʩʧʨʦʱʫʻ ʜʦʩʪʫʧ ʜʦ ʟʝʨʥʘ, ʦʣʽʾ ʪʘ 

ʨʠʙʠ. 

ʏʝʨʢʘʩʴʢʘ ʪʘ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʽ ʥʝ ʟʘʟʥʘʣʠ 

ʟʥʘʯʥʠʭ ʨʫʡʥʫʚʘʥʴ, ʪʦʤʫ ʾʭʥʽ ʘʛʨʘʨʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʨʘʮʶʶʪʴ ʙʝʟʧʝʨʝʙʽʡʥʦ. 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʯʘʩʪʢʦʚʦ ʧʦʩʪʨʘʞʜʘʣʘ, 

ʘʣʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʦʜʦʚʞʫʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ. 

ɽʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʪʘʙʽʣʴʥʽ, 

ʪʦʤʫ ʜʝʬʽʮʠʪʫ ʪʦʚʘʨʽʚ ʥʝʤʘʻ. 

ɻʽʩʪʦʛʨʘʤʠ ʥʘ ʢʘʨʪʽ ʧʦʢʘʟʫʶʪʴ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜ-

ʤʽʥʥʦʩʪʽ ʚ ʮʽʥʘʭ ʥʘ ʭʣʽʙ, ʢʘʨʪʦʧʣʶ, ʮʫʢʦʨ, ʷʡʮʷ, ʧʪʠ-

ʮʶ, ʩʘʣʦ, ʨʠʙʫ, ʦʣʽʶ ʪʘ ʤʦʣʦʢʦ. ɿʘʛʘʣʦʤ, ʚ ʧʨʠʬʨʦʥ-

ʪʦʚʠʭ ʦʙʣʘʩʪʷʭ ʮʽʥʠ ʟʥʘʯʥʦ ʚʠʱʽ, ʥʽʞ ʫ ʮʝʥʪʨʘʣʴʥʠʭ 
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ʽ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ. ʅʘʡʢʨʘʱʘ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʭʣʽʙʘ 

ʪʘ ʙʦʨʦʰʥʘ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʝʛʽʦʥʘʭ (ɺʽʥʥʠʮʴʢʘ, ʏʝʨ-

ʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ), ʦʩʢʽʣʴʢʠ ʪʫʪ ʚʠʨʦʱʫʶʪʴ 

ʙʘʛʘʪʦ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʅʘʡʛʽʨʰʘ ʜʦʩʪʫʧʥʽʩʪʴ ʚ 

ʍʘʨʢʽʚʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʦʟʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʫ ʣʦʛʽʩʪʠʢʫ ʪʘ ʜʝʬʽʮʠʪ ʟʝʨʥʘ ʚʥʘ-

ʩʣʽʜʦʢ ʚʽʡʥʠ. 

ʉʦʥʷʰʥʠʢʦʚʘ ʦʣʽʷ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ ʦʩʥʦʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʾʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʜʥʦʯʘʩ ʫ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʪʘʢʠʭ ʷʢ 

ɿʘʢʘʨʧʘʪʩʴʢʘ ʪʘ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʨʽʚʝʥʴ ʜʦʩʪʫʧʥʦʩ-

ʪʽ ʧʨʦʜʫʢʮʽʾ ʻ ʥʠʞʯʠʤ ʯʝʨʝʟ ʟʥʘʯʥʫ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʣʦʛʽʩʪʠʢʫ 

ʪʘ ʧʦʩʪʘʯʘʥʥʷ. 

ʎʽʥʠ ʥʘ ʮʫʢʦʨ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʫ ɺʽʥʥʠ-

ʮʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʜʝ 

ʟʦʩʝʨʝʜʞʝʥʽ ʚʝʣʠʢʽ ʮʫʢʨʦʚʽ ʟʘʚʦʜʠ ʪʘʢʽ ʷʢ ɻʘʡʩʠʥʩʴ-

ʢʠʡ ʮʫʢʨʦʚʠʡ ʟʘʚʦʜ (ɺʽʥʥʠʮʴʢʘ ʦʙʣ.), ʅʘʨʢʝʚʠʮʴʢʠʡ 

ʮʫʢʨʦʚʠʡ ʟʘʚʦʜ (ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ.), ʏʦʨʪʢʽʚʩʴʢʠʡ 

ʮʫʢʨʦʚʠʡ ʟʘʚʦʜ (ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ.) ʪʘ ʘʢʪʠʚʥʦ ʨʦʟ-

ʚʠʥʝʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ʅʘʪʦʤʽʩʪʴ ʫ 

ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʚ ʆʜʝʩʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴ-

ʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʮʽʥʠ ʥʘ ʮʫʢʦʨ ʻ ʚʠʱʠʤʠ 

ʯʝʨʝʟ ʤʝʥʰ ʨʦʟʚʠʥʝʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʨʷʢʘ ʪʘ ʦʙʤʝ-

ʞʝʥʽ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ. 

ʂʘʨʪʦʧʣʷ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʫ ʟʘʭʽʜʥʠʭ ʨʝ-

ʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʫ ʃʴʚʽʚʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ, 

ʈʽʚʥʝʥʩʴʢʽʡ ʪʘ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʷʢʽ ʪʨʘʜʠʮʽʡ-

ʥʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʾʾ ʚʠʨʦʱʫʚʘʥʥʽ ʟʘʚʜʷʢʠ ʩʧʨʠʷ-

ʪʣʠʚʠʤ ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ ʽ ʨʦʜʶʯʠʤ ˇʨʫʥʪʘʤ. 

ʅʘʪʦʤʽʩʪʴ ʫ ʧʽʚʜʝʥʥʠʭ ʪʘ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʪʘʢʠʭ ʷʢ 

ʄʠʢʦʣʘʾʚʩʴʢʘ, ʆʜʝʩʴʢʘ ʪʘ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ, ʜʦʩʪʫʧ-

ʥʽʩʪʴ ʜʦ ʢʘʨʪʦʧʣʽ ʻ ʥʠʞʯʦʶ ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʠʡ 

ʢʣʽʤʘʪ ʜʣʷ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʝʥʫ ʣʦʛ̔-

ʩʪʠʢʫ ʪʘ ʧʦʩʪʘʯʘʥʥʷ. 

ʄôʷʩʦ ʧʪʠʮʽ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʫ ʮʝʥʪʨʘʣʴ-

ʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʫ ɺʽʥʥʠʮʴʢʽʡ, ʂʠʾʚʩʴ-

ʢʽʡ ʪʘ ʏʝʨʢʘʩʴʢʽʡ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ ʚʝʣʠʢʽ ʧʪʘʭʦʬʘʙ-

ʨʠʢʠ, ʪʘʢʽ ʷʢ, çʅʘʰʘ ʈʷʙʘè ʪʘ ɺʽʥʥʠʮʴʢʘ ʧʪʘʭʦʬʘʙ-

ʨʠʢʘ. ɺʦʜʥʦʯʘʩ ʫ ʧʽʚʜʝʥʥʠʭ ʽ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢ-

ʨʝʤʘ ʚ ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩ-

ʪʷʭ, ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʻ ʥʘʡʥʠʞʯʦʶ ʯʝʨʝʟ ʨʫʡ-

ʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʙʦʡʦʚʽ ʜʽʾ ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʣʦʛʽʩ-

ʪʠʢʦʶ. 

ʗʡʮʷ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʫ ɺʽʥʥʠʮʴʢʽʡ ʪʘ 

ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʣʠʢʽ ʧʪʘʭʦʬʘʙ-

ʨʠʢʠ, ʪʘʢʽ ʷʢ ɺʽʥʥʠʮʴʢʘ ʧʪʘʭʦʬʘʙʨʠʢʘ (ʄʍʇ) ʪʘ 

ɹʦʨʠʩʧʽʣʴʩʴʢʠʡ ʟʘʚʦʜ çʗʩʝʥʩʚʽʪè. ɺʦʜʥʦʯʘʩ ʫ ʍʘʨ-

ʢʽʚʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʜʦʩʪʫʧʥʽʩʪʴ 

ʷʻʮʴ ʻ ʥʘʡʥʠʞʯʦʶ ʯʝʨʝʟ ʟʥʘʯʥʽ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʘ ʪʘʢʦʞ 

ʚʠʩʦʢʽ ʮʽʥʠ ʥʘ ʢʦʨʤʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ. 

ʉʘʣʦ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʫ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʫ ʃʴʚʽʚʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʊʝʨ-

ʥʦʧʽʣʴʩʴʢʽʡ, ʜʝ ʩʚʠʥʘʨʩʪʚʦ ʪʨʘʜʠʮʽʡʥʦ ʜʦʙʨʝ ʨʦʟʚʠ-

ʥʝʥʝ, ʘ ʤʽʩʮʝʚʽ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʙʝʟʧʝʯʫ-

ʶʪʴ ʩʪʘʙʽʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʅʘʪʦʤʽʩʪʴ ʫ ʧʽʚʜʝʥʥʠʭ 

ʪʘ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʪʘʢʠʭ ʷʢ ʆʜʝʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʪʘ 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʽ, ʜʦʩʪʫʧʥʽʩʪʴ ʩʘʣʘ ʻ ʥʘʡʥʠʞʯʦʶ 

ʯʝʨʝʟ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʩʚʠʥʝʡ, ʩʧʨʠʯʠ-

ʥʝʥʝ ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ, ʨʫʡʥʫʚʘʥʥʷʤ ʬʝʨʤ ʪʘ ʧʨʦʙʣʝ-

ʤʘʤʠ ʟ ʢʦʨʤʦʚʦʶ ʙʘʟʦʶ. 

ʄʦʣʦʢʦ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʫ ʇʦʣʪʘʚʩʴʢʽʡ, 

ʏʝʨʢʘʩʴʢʽʡ ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ 

ʚʝʣʠʢʽ ʤʦʣʦʯʥʽ ʬʝʨʤʠ ʪʘ ʨʦʟʚʠʥʝʥʘ ʧʝʨʝʨʦʙʥʘ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ. ʅʘʪʦʤʽʩʪʴ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʪʘ ɿʘʧʦʨʽʟʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʜʦʩʪʫʧʥʽʩʪʴ ʤʦʣʦʢʘ ʻ ʥʘʡʥʠʞʯʦʶ ʯʝʨʝʟ 

ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʫʡʥʫʚʘʥʥʷ ʬʝʨʤ ʪʘ 

ʧʨʦʙʣʝʤʠ ʟ ʧʝʨʝʨʦʙʢʦʶ ʡ ʣʦʛʽʩʪʠʢʦʶ, ʩʧʨʠʯʠʥʝʥʽ 

ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ. 

ɿʘʤʦʨʦʞʝʥʘ ʨʠʙʘ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʫ ʂʠʾʚ-

ʩʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʦʩʥʦʚʥʽ 

ʣʦʛʽʩʪʠʯʥʽ ʮʝʥʪʨʠ ʽʤʧʦʨʪʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʤʦʨʝʧʨʦʜʫʢ-

ʪʽʚ. ɺʦʜʥʦʯʘʩ ʫ ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʚ 

ʍʘʨʢʽʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʟʘʤʦʨʦʞʝʥʦʾ ʨʠʙʠ ʻ ʥʘʡʥʠʞʯʦʶ ʯʝʨʝʟ 

ʧʦʨʫʰʝʥʥʷ ʣʦʛʽʩʪʠʢʠ, ʦʙʤʝʞʝʥʝ ʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʫʩʢʣʘʜʥʝʥʫ ʨʦʙʦʪʫ ʪʦʨʛʦʚʝʣʴʥʠʭ ʤʝʨʝʞ. 

ɺʠʩʥʦʚʢʠ. ʗʢ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʜʦʩʪʫʧʥʽʩʪʴ ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʻ ʥʝʩʪʘʙʽʣʴʥʦʶ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʥʠʟʢʦʶ ʚʥʫʪʨʽʰʥʽʭ 

ʪʘ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ, 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʨʫʡʥʫʚʘʥʥʷʤ ʽʥʬʨʘʩʪʨʫ-

ʢʪʫʨʠ ʪʘ ʟʤʽʥʘʤʠ ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʝʛʽʦʥʘʣʴʥʽ 

ʜʠʩʧʨʦʧʦʨʮʽʾ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʫʢʪʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʮʝʥʪʨ ʽ ʟʘʭʽʜ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʢʨʘʱʫ 

ʧʨʦʜʦʚʦʣʴʯʫ ʩʠʪʫʘʮʽʶ ʟʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʘʛʨʦʧ-

ʨʦʤʠʩʣʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʠʩʦʢʽʡ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʤʫ ʧʦʩʪʘʯʘʥʥʶ (ʥʘʧʨʠʢʣʘʜ, ʤʦʣʦʢʦ, ʮʫʢʦʨ, 

ʢʘʨʪʦʧʣʷ); ʩʭʽʜʥʽ ʪʘ ʧʽʚʜʝʥʥʽ ʨʝʛʽʦʥʠ ʥʘʡʙʽʣʴʰʝ ʧʦʩ-

ʪʨʘʞʜʘʣʠ ʚʽʜ ʚʽʡʥʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠ-

ʨʦʙʥʠʮʪʚʘ, ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʝʨʝʙʦʾʚ ʫ 

ʧʦʩʪʘʯʘʥʥʽ (ʥʘʧʨʠʢʣʘʜ, ʤôʷʩʦ ʧʪʠʮʽ, ʷʡʮʷ, ʤʦʣʦʢʦ, 

ʩʘʣʦ). 

ɺ ʧʨʠʬʨʦʥʪʦʚʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʚ ɿʘʧʦʨʽʟʴ-

ʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʝʟ ʨʫʡʥʫ-

ʚʘʥʥʷ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ, ʦʢʫʧʘʮʽʶ ʪʝʨʠʪʦʨʽʡ ʪʘ ʩʢʣʘ-

ʜʥʦʱʽ ʟ ʣʦʛʽʩʪʠʢʦʶ. 

ɹʣʦʢʘʜʘ ʧʦʨʪʽʚ ʪʘ ʧʝʨʝʙʦʾ ʟ ʝʢʩʧʦʨʪʦʤ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʝʚʥʠʭ ʪʦʚʘʨʽʚ, ʟʦʢʨʝʤʘ ʦʣʽʾ ʪʘ 

ʟʝʨʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʽʻʶ ʽʟ ʩʫʪʪʻʚʠʭ ʧʨʠʯʠʥ ʥʠ-

ʟʴʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʻ ʧʨʦʙʣʝʤʘ ʟ 

ʣʦʛʽʩʪʠʢʦʶ ʪʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷʤ: ʚʘʨʪʽʩʪʴ ʧʨʦʜʦʚʦʣʴʩ-

ʪʚʘ ʟʨʦʩʣʘ ʯʝʨʝʟ ʽʥʬʣʷʮʽʶ, ʧʦʜʦʨʦʞʯʘʥʥʷ ʧʘʣʴʥʦʛʦ 

ʪʘ ʢʦʨʤʽʚ. ɼʦʩʪʘʚʢʘ ʧʨʦʜʫʢʪʽʚ ʫ ʜʝʷʢʽ ʨʝʛʽʦʥʠ ʫʩʢʣʘ-

ʜʥʝʥʘ ʘʙʦ ʥʘʚʽʪʴ ʧʝʨʝʨʚʘʥʘ, ʱʦ ʩʪʚʦʨʶʻ ʧʨʦʜʦʚʦʣʴʯʽ 

ʨʠʟʠʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʜʦʚʦʣʴ-

ʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ: ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʝʨʤʝʨʩʴ-

ʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʠʥʢʫ; 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦ-

ʜʘʨʩʪʚʦ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ, 

ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʣʦʛʽʩ-

ʪʠʯʥʽ ʤʘʨʰʨʫʪʠ. 
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TERRITORIAL FEATURES OF BASIC FOOD AVAILABILITY IN UKRAINE  

IN THE CONTEXT OF FOOD SECURITY ANALYSIS  
 

The article is dedicated to the analysis of territorial peculiarities in the availability of basic food products in Ukraine in the 

context of food security. The study examines the regional distribution of ten key food products (bread, flour, oil, sugar, potatoes, 

poultry meat, eggs, lard, milk, frozen fish) and considers the impact of socio-economic and military-political factors on food security 

levels across different regions of the country. 

Based on statistical data analysis and geospatial modeling, it has been established that the most favorable conditions for food 

security are maintained in the central and western regions of Ukraine, where the agro-industrial infrastructure remains developed and 

logistics chains are relatively stable. In contrast, the eastern and southern regions have suffered significant destruction due to military 

actions, leading to the destruction of agro-industrial enterprises, a reduction in sown areas, logistical disruptions, and, consequently, a 

shortage of certain categories of food products. 

Special attention is given to the impact of internally displaced persons (IDPs) on regional demand and the structure of food 

consumption. The increase in the number of IDPs in Lviv, Zakarpattia, Chernivtsi, Khmelnytskyi, Dnipropetrovsk, and Kharkiv 

regions has caused a rise in consumer demand, affecting price formation and food availability. 

The consequences of the destruction of critical infrastructure, particularly the Kakhovka Hydroelectric Power Plant (HPP), are 

also examined, as this has led to the flooding of agricultural lands, the loss of irrigation systems, and a decline in crop yields in 

Ukraineôs southern regions. 

The study results indicate a significant regional differentiation in food availability. In central regions, prices remain more stable 

due to substantial local production volumes, while frontline and occupied areas experience an acute shortage of certain food items. 

Changes in population consumption patterns and disruptions to traditional logistics routes have significantly influenced the territorial 

availability of food products, which may have long-term consequences for the countryôs food security. 

Keywords: food security, regional availability, pricing, war, logistics, agricultural sector of Ukraine. 
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RESEARCH OF URBAN AGGLOMERATIONS  FROM THE POSITION  

OF A SYNERGETIC APPROACH  

 
The article examines urban agglomerations as complex subsystems of the socio-geosystem, characterized by a set of synergetic 

properties: openness, dynamism, flexibility, hierarchy, and emergence, among others. Urban agglomerations evolve over time and 

change under the influence of internal and external factors. Their development is determined by various components, such as popula-

tion dynamics, economic clusters, infrastructure development, investment, and innovation. The article emphasizes the necessity of a 

synergetic approach to research, which considers nonlinear interactions and emergent properties arising from complex systemic 

interconnections. 

One of the key stages in the evolution of an urban agglomeration is the study of decision-making points in the development tra-

jectory, or bifurcation points, where urban agglomerations can transform in different directions depending on demographic, econom-

ic, or technological changes. The study identifies numerous challenges faced by urban agglomerations, including social inequality, 

overburdened urban infrastructure due to excessive urbanization, and more. 

The article describes three potentially possible scenarios for the development of urban agglomerations: sustainable develop-

ment, conservation, and critical condition. Each scenario is determined by different levels of sensitivity and adaptation strategies in 

response to challenges arising in the context of urban agglomeration evolution. 

The application of the synergetic approach in the study of urban agglomerations has been tested using self-organizing Kohonen 

maps and cluster analysis to examine the most dynamically developing urban agglomerations in Asia. Based on available data, nine 

clusters of Asian countries with similar urbanization trends have been identified, along with their respective challenges and develop-

ment prospects. The conducted analysis of urbanization processes in Asian urban agglomerations highlights relevant globalization 

challenges that are expected to become pressing for many urban agglomerations worldwide. 

Thus, ensuring the transition of urban agglomerations toward sustainable development requires an understanding of their com-

plexity and synergetic nature, as well as the characteristics of transformation processes influenced by various factors. 

Keywords: urban agglomerations, synergetic approach, bifurcation points, phase transition, Kohonen map, cluster analysis. 
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Formulat ion of the problem. Human geography is 

a complex and rapidly evolving discipline, particularly in 

the contemporary context of globalization and the 

continuous intensification of socio-economic processes 

at various hierarchical levels. Due to its interdisciplinary 

nature, human geographical research has gained 

increasing relevance and depth, as it integrates 

traditional geographical methods and research 

approaches with innovative and original methodologies 

from both geography and other scientific fields. 

Undoubtedly, the more complex the research object, the 

broader the set of methods and approaches required for 

its comprehensive analysis. One of the dominant 

approaches that facilitates a deeper understanding of the 

mechanisms of self-organization and the evolution of 

socio-geosystems is the synergetic approach, which 

represents a specific form of the systems approach 

(Niemets, 2005; Kravchenko, 2020).  

Urban agglomerations are complex, open, and dy-

namic formations that concentrate various socio-

economic, demographic, and environmental processes, 

evolving under the influence of both internal and exter-

nal factors. Their development is characterized by inten-

sive urbanization, population growth, the transformation 

of urban and urbanized spaces, and the expansion of 

their functional roles. Thus, urban agglomerations not 

only serve as hubs of population concentration, econom-

ic activity, and innovation but also act as powerful 

"growth poles" for regions and countries worldwide. 

Given the complexity and hierarchical nature of ur-

ban agglomerations as an object of human geographical 

research, as well as the necessity of analyzing their spa-

tial structure and interconnections, it is crucial to employ 

systems theory and the synergetic approach as a method-

ological foundation for analysis, in combination with 

traditional geographical research tools (Niemets, 2022; 

Kravchenko, 2020). The synergetic approach to studying 

urban agglomerations enables a focused examination of 

their openness, dynamism, self-organization, resilience, 

adaptability, and development. 

The importance of applying the synergetic approach 

in the study of urban agglomerations lies not only in 

enabling their analysis as complex territorial formations 

but also in forecasting their future development direc-

tions or potential for regeneration. This is achieved by 

considering the dynamic interplay between internal po-

tential and external challenges (Petlin, 2016; Niemets, 

2023; Kravchenko, 2024). Such an approach opens new 

perspectives for strategic management of urbanization 

processes, which is critically significant in the context of 

increasing instability and global challenges of the 21st 

century. 

___________________ 
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Analysis of Recent Research and Publications. A 

wide range of scientific studies has been dedicated to the 

phenomenon of synergy and synergetics as a scientific 

field. At the origins of this direction, it is essential to 

highlight the contributions of H. Haken and I. Prigogine, 

whose works introduced ideas on the interrelation be-

tween self-organization and information, the irreversibil-

ity of time, and the constructive role of chaos (Prigo-

gine, 1977; Haken, 2006). Based on these concepts, the 

synergetic (dynamic) theory of information was formu-

lated, and by the late 20th century, synergetic concepts 

of information synthesis, incorporating both quantitative 

and qualitative approaches, began to emerge. The most 

significant feature of this scientific development strategy 

is the gradual formation of the synergetic paradigm, 

which is particularly crucial in studying both social and 

natural systems characterized by large and increasingly 

intensive volumes of diverse information. According to 

I. Prigogine, development is only possible in a non-

equilibrium system, where energy and matter gradients 

exist between the system and its external environment, 

facilitating material exchange processes that drive 

changes in both the system and its surroundings (Prigo-

gine, 1977). Thus, the synergetic paradigm prevails in 

research on systems of various natures and origins. 

The work of O. Vozniuk is dedicated to the applica-

tion of the synergetic paradigm in analyzing the devel-

opment of pedagogical science in Ukraine. The author 

considers synergetics as a methodological tool for under-

standing educational processes, emphasizing its signifi-

cance in comprehending the self-organization of educa-

tional systems. Special attention is given to the non-

linearity of educational system development, which 

reflects their evolutionary dynamics, bifurcation pro-

cesses in education that define transition points to new 

learning paradigms, and the self-organization of educa-

tional systems, contributing to their adaptability to socie-

tal changes. The author focuses on the synergetic analy-

sis of educational systems, demonstrating how they 

evolve under the influence of internal and external fac-

tors. The researcher proposes a model of education syn-

ergization, which involves harmonizing traditional and 

innovative learning approaches. However, the study 

remains predominantly conceptual, with limited empiri-

cal verification of its conclusions (Vozniuk, 2009). 

O. Shevchyk conducted research on synergetic 

problems in economics, addressing the emergence and 

development of the theory of "synergetic economics." 

The author emphasizes that instability and variability in 

socio-economic life have become permanent characteris-

tics of modernity, necessitating new approaches to ana-

lyzing economic systems (Shevchyk, 2014). 

C. Qu examines synergetics as an interdisciplinary 

field that studies the self-organization of complex sys-

tems. The author focuses on pedagogical synergetics, 

particularly in the context of fostering student motivation 

for educational and performing activities, developing 

creativity, and adapting arts education to a changing 

social environment. Key synergetic categories such as 

nonlinearity, bifurcation transitions, fluctuations, and 

chaos in educational processes are highlighted. However, 

the study is primarily theoretical, lacking empirical vali-

dation of the proposed concepts (Qu, 2019). 

N. Hrazhevska considers the synergetic approach as 

a methodological foundation for analyzing nonlinear and 

non-equilibrium processes in economic system devel-

opment. The author emphasizes that economic systems 

are not static but constantly evolving through stages of 

instability and self-organization. This approach serves as 

an alternative to classical deterministic models of eco-

nomic development, which assume stable growth and 

equilibrium (Hrazhevska, 2006). The author particularly 

focuses on the mechanism of "order through chaos." A 

crucial element of this process is the phenomenon of 

self-organizationðthe ability of an economic system to 

adapt to changes through internal regulatory mecha-

nisms. In this context, instability is not a negative phe-

nomenon but rather a necessary condition for develop-

ment. The author also highlights that the loss of stability 

in an economic system results not only from external 

influences (crises, globalization shifts, technological 

breakthroughs) but also from internal mechanisms of 

development. Random fluctuations play a significant 

role in this process, as they can substantially alter the 

system's development trajectory. 

The study by A. Kniazevych et al. explores the for-

mation and development of key principles of synergetics 

as a modern concept of self-organization and system 

development, emphasizing its significance for social 

science research. The authors argue that the principles of 

synergetics can help analyze patterns that determine 

natural crises in economics, governance, politics, and 

culture. As a universal research tool, the synergetic ap-

proach can be widely used for analyzing and modeling 

management situations across all models of societal 

organization (Kniazevych, 2019). In human geographical 

research, applying the synergetic approach enables a 

comprehensive analysis of the impact of various pro-

cesses and phenomena, creating a holistic picture of 

spatial development. 

K. Niemets extensively presents the use of the syn-

ergetic paradigm in studying geological and geograph-

ical systems. Specifically, the author views the synerget-

ic approach as a concept that involves examining internal 

interactions within a system, its resources, mechanisms, 

and evolutionary potential. This is particularly important 

in human geographical research, as it allows for a com-

prehensive analysis of numerous factors and processes 

affecting the functioning of socio-geosystems. Since 

such systems are complex and heterogeneous, their study 

must include internal interconnections using various 

scientific approaches, aligning with the fundamental 

principles of synergetics, which emphasize the im-

portance of interaction among system elements and their 

ability to self-organize. A significant contribution of K. 

Niemetsôs research is the analysis of socio-geosystem 

development through phase transitions at bifurcation 

points. The author highlights that at these points, the 

system must restructure its organization and transform 

its functions, altering its future development trajectory. 

This underscores the dynamic nature of socio-

geosystems and the necessity of in-depth analysis of 

their evolution (Niemets, 2005; Niemets, 2021). 

S. Pugach examines the synergetic approach in hu-
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man geographical research as an essential methodologi-

cal foundation for analyzing communication networks. 

The author argues that these networks are complex syn-

ergetic systems characterized by dynamics, instability, 

and evolutionary development. Pugach emphasizes that 

the synergetic approach focuses on internal system inter-

actions, internal resources, and mechanisms that deter-

mine evolutionary potential. This enables the considera-

tion of a broad range of factors influencing the function-

ing of communication networks within spatial environ-

ments. Thus, according to the author, synergetics is a 

crucial tool for studying complex, adaptive, and nonline-

ar processes in geographical systems (Pugach, 2021). 

Focusing on urban agglomerations as integral sub-

systems of the socio-geosystem, the issue of synergetic 

development within these entities is currently most in-

tensively explored in the works of urbanists and regional 

development specialists in China, driven by the excep-

tionally rapid growth of urban agglomerations in the 

country. 

X. Lv and X. Mu investigate the evolutionary pro-

cesses of urban agglomerations based on the synergetic 

approach and the law of urban scaling. The authors em-

phasize that cities, metropolitan areas, and urban ag-

glomerations are complex, dynamic systems whose de-

velopment occurs through mechanisms of self-

organization, nonlinearity, and interconnections across 

different spatial levels. The synergetic approach is ap-

plied to analyze the multi-scale co-evolution of urban 

systems, allowing for the identification of developmental 

patterns, assessment of the spatial distribution of re-

sources, and formulation of recommendations for re-

gional planning. The authors consider urbanization pro-

cesses as self-organizing phenomena with nonlinear 

dependencies among the indicators characterizing them 

(economic conditions, infrastructure development, envi-

ronmental status, and innovation implementation). The 

urban scaling mechanism is presented as the interrelation 

between city size and its key characteristics through 

spatial autocorrelation analysis. According to the au-

thors, the synergetic approach enables a comprehensive 

assessment of urban dynamics and the identification of 

key stability and development factors of urban agglom-

erations (Lv, 2023). 

In the study by L. Wu et al., the mechanisms of ur-

ban agglomeration growth are presented based on the 

application of the synergetic approach. The authors view 

urban agglomerations as complex open systems that 

continuously evolve through the interaction of internal 

and external factors (particularly exemplified by urban 

agglomerations formed in the Yangtze River Delta). 

According to the authors, the key drivers of spatial or-

ganization are changes in population distribution, GDP, 

and industrial clusters, which act as order parameters in 

synergetic analysis. The development of agglomerations 

occurs through four types of interactions: internal syner-

gy, point interaction, "ring-ring" synergy, and multi-ring 

synergy. During the self-organization process, urban 

systems transition between phases of instability and new 

order, forming multi-scale spatial structures that adapt to 

changing conditions. The study proposes a spatial syner-

gy model that interprets how changes in development 

factors influence their evolution (Wu, 2024). 

In the work of S. Wang, the synergetic approach is 

applied in the context of industrial agglomeration and 

urbanization interaction. The research is based on the 

concept of complex open systems, where urban agglom-

eration development depends on the interaction between 

industrial clusters and the level of urbanization in a giv-

en territory. The synergetic interaction between industri-

al clusters and urbanized areas is analyzed through a 

comprehensive model incorporating socio-economic 

development factors, spatial planning, and resource allo-

cation. The order parameters for the self-organization of 

urban systems are determined by key indicators such as 

electricity consumption, water resources, social infra-

structure, and economic efficiency. Based on the study 

results, it can be assumed that industrial clusters can act 

as catalysts for urban agglomeration development; how-

ever, the effectiveness of this process depends on the 

level of their synergetic interconnection (Wang, 2021). 

The study by C. Wang and Q. Meng analyzes the 

role of the synergetic approach in urban agglomeration 

research, focusing on the Urban Economic Synergistic 

Development Network (UESDN). The research is based 

on the hypothesis that the synergetic approach envisions 

urban agglomerations not as isolated units but as inter-

connected nodes within a broader network. This inter-

connection facilitates a more efficient allocation of re-

sources and enhances the overall economic functionality 

of cities and regions. The authors utilize systemic analy-

sis methods to assess economic interactions between 

cities. This method quantitatively determines the 

strength and nature of these connections, emphasizing 

how specific cities act as "growth poles"ð key centers 

in UESDN. The analysis is based on indicators such as 

city centrality, linkages between central cities of differ-

ent hierarchical levels, and the role of individual centers 

in fostering economic interactions. Over the research 

period (ten years), the structure of UESDN transitioned 

from a node-based model to a more complex network 

structure, incorporating multiple urban centers, reflecting 

increasing urban interdependence and system evolution. 

According to the study results, the most influential fac-

tors in city network evolution are geographic location 

and the level of industrial development. However, the 

study does not mention factors such as the development 

of the tertiary sector and innovation, which, in our opin-

ion, play a crucial role in the evolution of urban systems 

in the modern world (Wang, 2020). 

The study by W. Wu et al. explores the environ-

mental consequences of urbanization and urban agglom-

eration development using the Haken model. This work 

highlights the dynamic and interrelated nature of urbani-

zation processes and environmental conditions through 

the lens of the synergetic approach. The application of 

the synergetic approach, as proposed by H. Haken, al-

lows for the study of interactions among socio-

geosystem subsystems in the dynamics of chaos and 

order. This comprehensive perspective helps researchers 

understand the evolution of urban agglomerations. In 

particular, the authors emphasize that despite extensive 

research on the interaction between society and the envi-

ronment, insufficient attention has been paid to the syn-

ergetic effects of these interactions (Wu, 2024a). 

Using the Haken model, this study quantitatively 
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assesses the synergy levels between urbanization and the 

environment in the Chengdu-Chongqing metropolitan 

area. It identifies interaction patterns through established 

order parameters and control variables, demonstrating 

how different factors influence the evolutionary trajecto-

ries of these subsystems. A significant methodological 

contribution of the study is the application of multidi-

mensional spatial analysis methods to visualize and 

understand how synergy levels vary geographically with-

in the metropolitan area. The spatial dimension is crucial 

for understanding how different urban districts may 

experience varying degrees of synchronization between 

economic development and environmental conservation. 

The study also emphasizes the necessity of integrating 

urbanization strategies with ecological considerations to 

promote sustainable development and achieve balanced 

urban growth based on the principles of sustainability. 

Thus, the synergetic approach serves as a powerful 

methodological tool for studying various systems, in-

cluding metropolitan agglomerations. Its application 

enables the analysis of the current state of the system, its 

functions, the identification of bifurcation points, and the 

determination of managerial interventions necessary for 

system evolution and trajectory transformation towards 

sustainable development. Given that metropolitan ag-

glomerations are complex subsystems of a socio-

geosystem that evolve under numerous nonlinear interac-

tions, exhibiting emergent properties and self-

organization, the study of their dynamics requires effec-

tive multidimensional analysis methods (Niemets, 2003; 

Niemets, 2023). 

Identification of previously unsolved parts of the 

general problem and the purpose of the study. In 

metropolitan agglomerations, the interaction of various 

components (economic, social, environmental, and inno-

vative) leads to the formation of stable structures and 

new system properties that cannot be explained merely 

by the sum of their parts (emergence) (Fang, 2017; Fang, 

2019; Kravchenko, 2024). From the perspective of the 

synergetic approach, agglomerations undergo instability 

phases (bifurcation points), where new equilibrium states 

and development trajectories are determined. These 

processes result from the interaction of society, business, 

urban infrastructure, the environment, and governance. 

Such interactions shape new patterns of development 

potential distribution, allowing the establishment of 

spatial regularities in the relationships among metropoli-

tan elements and trends in future development. 

Traditional socio-geographical multidimensional 

analysis methods include factor analysis (which identi-

fies the primary factors influencing socio-geographical 

processes), cluster analysis (grouping socio-geographical 

objects based on similar characteristics), discriminant 

analysis (categorizing socio-geographical objects based 

on specific indicators), regression analysis (establishing 

dependencies among various socio-geographical catego-

ries or indicators), correlation analysis (determining 

interdependencies of socio-geographical indicators), 

principal component analysis (conducting analysis using 

generalized indices), and spatial analysis using GIS tools 

(Niemets, 2005; Mezentsev, 2021). Another effective 

research method is modeling the integral impact func-

tion, an original socio-geographical research method 

proposed by K. Niemets, which has been the subject of 

several studies (Kravchenko, 2020; Niemets, 2022; 

Kravchenko, 2024). 

Considering the self-development capacity of met-

ropolitan agglomerations, we propose using the Kohonen 

self-organizing maps (SOM) method for their multidi-

mensional analysis. This method integrates elements of 

cluster analysis, factor analysis, and spatial visualization, 

thereby enabling the identification of development pat-

terns and the prediction of possible evolutionary direc-

tions of metropolitan agglomerations. The relevance and 

feasibility of applying this method in socio-geographical 

studies of metropolitan agglomerations lie in its ability to 

establish complex development patterns, classify metro-

politan agglomerations based on a wide range of criteria, 

visualize geospatial data, and forecast future develop-

ment dynamics. Kohonen maps represent a self-learning 

and self-organizing neural network, thus embodying 

fundamental principles of synergetics such as self-

organization, nonlinearity, adaptation, interdependence, 

and regularity (Figure 1). 

Thus, the Kohonen map method is a practical 

methodological tool that implements synergetic 

principles in the analysis of multidimensional geodata 

and allows for the visualization and analysis of the self-

organization features of socio-geosystems and their 

subsystems in human geography. 

Presenting main material. System theory suggests 

analyzing urban agglomerations from the perspective of 

structural elements (population, economic clusters, infra-

structure, innovation, etc.), functional connections 

(transport, communication, social networks), and regula-

tory mechanisms (local self-government, state policy, 

global trends). This approach allows for a deeper under-

standing of the mechanisms of self-regulation, adapta-

tion, and development of metropolitan agglomerations. 

Urban agglomerations, as open systems, are in constant 

interaction with the external environment, manifested in 

the influence of global economic trends, international 

politics, technological levels, innovations, and global 

challenges. Their development can be viewed through 

the lens of synergetics, which helps to understand the 

mechanisms of their evolution and adaptation. Among 

the main synergetic phenomena observed in the func-

tioning of metropolitan agglomerations are (Kravchenko 

2020; Niemets, 2022; Kravchenko 2024): 

¶ nonlinearity : This is evident in the complexity of 

predicting the development of metropolitan agglomera-

tions, the impact of events and phenomena (such as the 

formation of a new "growth pole" or communication 

channel) on overall functioning, and the possibility of 

sharp changes in the development trajectory due to eco-

nomic and social transformations. 

¶ self-organization: Metropolitan agglomerations form 

and develop not only due to managerial decisions, but 

the agglomeration effect is largely driven by internal 

systemic processes, such as population migration to the 

central city, changes in the spatial organization of pro-

duction, infrastructure development, etc. In some cases, 

processes like suburbanization or gentrification arise 

spontaneously, reflecting cities' adaptation to new socio-

economic realities. 

¶ presence of fluctuations, bifurcation points, and 
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phase transitions: Critical moments in the development 

of agglomerations can be caused by economic crises, 

catastrophic natural or anthropogenic events, the imple-

mentation of innovations, and smart technologies. In 

bifurcation points, different scenarios may occur: system 

transformationðeither degradation or evolution, the 

decline of certain areas, or conversely, their rapid devel-

opment due to innovative solutions. 

¶ adaptability : Metropolitan agglomerations are flexible 

and change their structure according to the external envi-

ronment and global challenges. 

¶ hierarchical structure : Metropolitan agglomerations 

have a complex structure: a core, internal and external 

zones of the agglomeration, and peripheral satellite cities 

that interact with one another. The relationships between 

different hierarchical levels (microdistricts, cities, meg-

acities) determine the development dynamics of agglom-

erations and their integration into broader regional and 

international processes. 

¶ dynamism: Metropolitan agglomerations exhibit rapid 

changes in their internal structure, which may be driven 

by internal urban processes (such as changes in function-

al zoning or demographic shifts) or external impulses 

(economic crises, environmental catastrophes, political 

transformations). 

¶ resilience: The resilience of metropolitan agglomera-

tions is determined by their ability to maintain essential 

functions even during internal and external crises. The 

recovery and development of agglomeration systems 

depend on their ability to effectively utilize internal 

resources, attract external investments, create favorable 

conditions for entrepreneurship, and ensure the quality of 

life for the population. 

 

 
 

Fig. 1. Manifestations of synergy in Kohonen maps 

(created by the author to Hushchyn, 2021; Kuzmenko, 2022) 

 

This approach allows for the analysis of metropoli-

tan agglomerations as living systems that are constantly 

changing and adapting to new challenges. Based on 

system theory and considering the aforementioned syn-

ergetic properties of metropolitan agglomerations, we 

will examine the structure of their evolution (Figure 2). 

The scheme of the evolution of urban agglomera-

tions demonstrates its evolution through the transition 

through key stages, each of which has its own character-

istics, influencing factors and possible development 

scenarios. At the initial stage, the agglomeration exists as 

a relatively stable structure with established connections 

that ensure the stability of the functioning of the econo-

my, social relations and infrastructure. It is a powerful 

system with intensive interconnections, is a concentra-

tion of economic activity in the "growth poles" and is 

characterized by relative demographic stability. At this 

stage, the system is in a state of moderate stability, 

which can last for a long time in the absence of fluctua-

tions and intense dynamics of internal or external fac-

tors. 

Subsequently, a stage of accumulation of changes 

and intense fluctuations occurs, which is accompanied 

by a complication of the agglomeration structure. Urban-

ization and expansion of city boundaries create new 

spatial and economic challenges, the so-called "growth 

poles" appear, which form points of active development. 

At the same time, the infrastructure becomes more com-

plicated, there is a need for its adaptation to new condi-

tions. This stage is accompanied by growing instability, 

since development is uneven, and the system begins to 

accumulate internal tension. 
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Fig. 2. Evolution of urban agglomerations (created by the author) 

 

At the next stage, the agglomeration reaches a criti-

cal point - choosing the path of further development. 

This is a crucial phase when the system reaches the limit 

of its capabilities at the current level and requires radical 

changes. At this point, there is a need to revise urban 

policy, spatial planning and the economic model. Inter-

nal tension reaches a peak, which can either cause reor-

ganization of the system or become a prerequisite for its 

decline. The conditions of continuous dynamics, grow-

ing imbalance and the need for adaptive mechanisms 

determine the further fate of the agglomeration. 

The urban agglomeration falls into bifurcation 

points - moments when the system is forced to move to a 

new level of organization or undergo destructive chang-
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es. This process is influenced by various determinants, 

among which it is worth noting: economic, social and 

environmental. As a result of the action of determinants, 

the development of the urban agglomeration can be 

stimulated, or the emergence of crisis phenomena is 

possible. Thus, at the next stage, a phase transition oc-

curs, which determines further transformations of the 

urban agglomeration. In the future, the system, depend-

ing on the intensity and nature of the influence of certain 

determinants, moves in the direction of urbanization or 

deurbanization. If the system adapts to the existing chal-

lenges, it progresses in the direction of further urbaniza-

tion, which is accompanied by economic growth, the 

emergence of innovative sectors of the economy, and the 

complication of the agglomeration structure. Otherwise, 

the direction of deurbanization may be determined, 

which will lead to economic recession, increased unem-

ployment and mass migrations due to the loss of the 

attractiveness of the urban agglomeration. As a result, 

the system transforms according to the attractor of sus-

tainable development, or the attractor of degradation. 

Depending on the chosen direction and the action of 

the attractor, the system may end up in one of three 

zones. In the conservative zone, it maintains the status 

quo without significant changes, which is typical for 

urban agglomerations with limited resources. In the 

critical zone, the risk of degradation increases due to loss 

of control over economic or social processes, which can 

lead to decline and prolonged crises. If the agglomera-

tion undergoes successful adaptation, it enters the zone 

of sustainable development, where a flexible response to 

challenges occurs, efficient use of resources is imple-

mented, and a stable dynamic model of the urban ag-

glomeration is formed. 

Thus, in general, three scenarios of the evolution of 

an urban agglomeration are possible. The first is sustain-

able development, in which urban agglomerations use 

adaptive policies, develop smart technologies and crea-

tive clusters, and implement balanced spatial planning. 

The second is conservation, when the city functions 

within its capabilities without radical changes. The third 

is degradation, which involves the loss of control over 

urban processes, socio-economic decline, and population 

decline. 

We will test the theoretical and methodological ap-

paratus of the study on materials from countries in the 

world's regions, in particular, based on current urban 

studies - on the example of Asian countries. To typify 

the countries of the region according to the characteris-

tics of urbanization processes and the development of 

urban agglomerations, taking into account available 

statistical data from official sources (World Bank.., UN 

Population Division.., European Commission), 15 indi-

cators were selected: the share of the population living in 

urban settlements in 2000, 2023 and 2050 (%); growth 

rates of the share of the population living in urban set-

tlements in 2000-2023 and 2023-2050 (%); the share of 

the population living in urbanized areas in 2023 (%); the 

share of the population living in cities with a population 

of at least 50 thousand. people with a population density 

of over 1,500 people per kmĮ in 2020 (%); population 

density in urban settlements in 2015 (people per kmĮ); 

share of urban areas in the total area of countries in 2023 

(%); share of urban population living in urban agglomer-

ations with different population sizes - less than 300 

thousand people, from 300 to 500 thousand people, from 

500 thousand to 1 million people, from 1 to 5 million 

people, from 5 to 10 million people, 10 million people 

and more, in 2015 (%). The indicated statistical indica-

tors were normalized by linear scaling and converted 

into indices from 0 to 1 according to formula 1: 

ɯj =                                            (1) 

    where Ij is the index of the j-th indicator (the index 

has an amplitude from 0 to 1); 

      ʍi,j ï current value of the j-th indicator; 

      ʍʤʘʭ, j ï the largest value of the j-th indicator in the 

observation series; 

      ʍʤn̔, j ï the lowest value of the j-th indicator in the 

observation series. 

Next, the clustering of the countries of the region 

was carried out according to the similarity of urbaniza-

tion processes and the development of urban agglomera-

tions using two methods - statistical (cluster analysis) 

and neural network (Kohonen self-organizing maps, 

SOM - Self-Organizing Maps). Considering the availa-

ble statistical data from official sources, a statistical 

database was created with data from 47 Asian countries. 

Figure 3 presents the dendrogram of clustering and the 

Kohonen self-organizing map of Asian countries based 

on the similarity of urbanization processes and the de-

velopment of metropolitan agglomerations. Figure 4 

shows the component distribution maps for each indi-

vidual indicator on the Kohonen map (Component 

Planes) and the clustering statistics (Cluster Statistics).  

Based on cluster analysis using the distance meas-

ure 2.3, six clusters of Asian countries can be distin-

guished based on the similarity of urbanization processes 

and the development of urban agglomerations. Similar to 

the results of cluster analysis, nine clusters of Asian 

countries can be distinguished based on the similarity of 

urbanization processes and the development of urban 

agglomerations, and by editing the distance measure 

using cluster analysis, we will also form 9 clusters (Ta-

ble 1). 

According to cluster analysis and Kohonen's self-

organizing map, cluster 1 includes countries where the 

average level of urbanization is about 62.8% in 2023, 

and the urbanization rate throughout the 21st century is 

quite high and constantly increasing (in 2000-2023 - 

11.7%, in 2023-2050 - 18.2%), 74.0% of the urban 

population is expected by 2050; the exception is 

Armenia, where in 2000-2023 there were negative 

urbanization rates. The share of urban areas in the total 

area of the countries is low (2.0%), but the density of the 

urban population is high (about 3 thousand people per 

km2, in Mongolia - almost 6 thousand people per km2). 

The countries of this cluster have one of the highest 

shares of the urban population living in urban 

agglomerations with a population of more than 1 million 

(53.7% of the urban population), while only urban 

agglomerations with a population of 1-5 million are 

represented among the million-plus cities. Almost all the 

rest of the urban population lives in small cities with a 

population of less than 300 thousand people (43.2%). 
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Fig. 3. Dendrogram of clustering of Asian countries by similarity of urbanization processes and development  

of urban agglomerationsin the first half of the 21st century (created by the author on the results of cluster analysis) 

 

 
 

Fig. 4. Kohonen self-organization map of Asian countries according to the similarity of urbanization processes  

and development of urban agglomerationsin the first half of the 21st century (neural network model) 
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ʊʘʙʣʠʮʷ 1 

Comparative characteristics of clusters of Asian countries bysimilarity of urbanization processes and development  

of urban agglomerationsin the first half of the 21st century (created by the author) 
 

Cluster analysis Kohonen's self-organizing map 

Cluster 1 

medium-urbanized countries, which are characterized by fragmented urban development, uneven development  

of urban infrastructure, but have potential for growth (Armenia, Georgia, Azerbaijan, Mongolia) 

Cluster 2 

highly developed countries with strong urban systems and dominance of large cities, where cities are centers  

of technology and finance 

Israel, Kuwait, UAE, Jordan, Oman, Lebanon,  

Saudi Arabia, South Korea, Japan, Turkey 

Israel, Kuwait, UAE, Saudi Arabia, South Korea, Singapore, 

Lebanon, Japan 

Cluster 3 

a heterogeneous group of countries with an active 

transition to an urban society, but with a fragmented 

urban structure 

small countries with unique challenges, where urbanization is 

closely linked to political and geopolitical aspects (Bahrain and 

Brunei are oil countries, Palestine is in a state of political  

instability and military conflict) 

Brunei, Palestine, Iran, Iraq, Malaysia, North Korea, 

Indonesia, Uzbekistan, Turkmenistan, Kazakhstan, 

Syria 

Brunei, Palestine, Bahrain 

Cluster 4 

least urbanized countries with significant growth potential but a weak infrastructure base 

Afghanistan, Myanmar, Cambodia, Nepal Afghanistan, Bhutan, Cambodia, East Timor, Maldives, Nepal 

Cluster 5 

countries with strong demographic potential, where urbanization is developing rapidly through industrialization,  

and cities are centers of economic growth 

Bangladesh, India, Pakistan, Philippines, China, 

Thailand, Laos, Vietnam, Yemen 

Bangladesh, China, India, Indonesia 

Cluster 6 

countries with economies focused on urban centers, 

where urbanization is close to its maximum 

a heterogeneous group of countries where urbanization is 

shaped by external factors: conflicts (Syria), dependence on oil 

(Qatar) 

Bahrain, Qatar Qatar, Turkey, Philippines, Syria 

Monocluster 7 Cluster 7 

Singapore is a city-state with complete urbanization 

and an extremely high concentration of urban  

population 

a heterogeneous group of countries with significant economic 

potential but limited freedom to develop cities (North Korea has 

a unique urbanization model) 

Iran, Iraq, Jordan, Kazakhstan, Malaysia, North Korea, Oman 

Cluster 8 

small countries with limited resources for urbaniza-

tion, where cities are concentrated on the coasts  

or in the mountains 

countries in the stage of active transition to an urban society 

with significant internal challenges: rapid migration to cities 

(Vietnam, Thailand), social problems (Yeomen), political  

instability (Myanmar) 

Bhutan, Maldives, East Timor Uzbekistan, Vietnam, Yemen, Thailand, Pakistan, Myanmar 

Cluster 9 

the most backward in terms of urbanization countries, where urbanization is only beginning to develop 

Kyrgyzstan, Tajikistan, Sri Lanka Turkmenistan, Tajikistan, Kyrgyzstan, Sri Lanka, Laos 

 

As for cluster 2, according to the results of the 

cluster analysis, it includes countries with a fairly high 

level of urbanization (the average level is 88.6% in 2023, 

in Kuwait ï 100%). The average growth rate of 

urbanization, which tends to slow down (10.3% in 2000-

2023, 5.0% in 2023-2050), is expected to be 92.9% of 

the urban population by 2050. These countries have one 

of the highest shares of the urban population living in 

urban agglomerations with a population of more than 

one million (52.3% of the urban population), while all 

urban agglomerations with a population of more than 

one million are represented among the agglomerations 

with a population of 1-5 million, 5-10 million, 10 million 

and more people, and 7.3% of the urban population lives 

in megacities (with a population of 10 million and more). 

Megacities are found in Japan and Turkey. The share of 

small cities is the lowest (only a third of the urban 

population lives in cities with a population of less than 

300 thousand people). The average share of urban areas 

in the total area of the countries is (7.1%), but there are 

significant differences between countries: from 0.4% in 

Saudi Arabia to 18.3% in Lebanon. The population 

density in urban areas is high (more than 3 thousand 

people per km2, in Kuwait - about 5 thousand people per 

km2). According to Kohonen's self-organizing map, 

cluster 2 countries have the highest level of urbanization 
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(91.1% in 2023, in Kuwait and Singapore - 100%), the 

lowest urbanization growth rates, which also tend to 

slow down (5.2% in 2000-2023, 3.5% in 2023-2050), 

since almost the entire population already lives in cities, 

94.1% of the urban population is expected in the cluster 

countries by 2050. The highest share of the urban 

population lives in urban agglomerations with a 

population of one million (64.6% of the urban 

population), while all urban agglomerations with a 

population of one million are represented among the 

million-plus cities. Megacities (with a population of 10 

million or more) are only found in Japan, and they are 

home to almost half of the country's total urban 

population (the highest figure among the countries in the 

region). In the cluster countries, only a quarter of the 

urban population lives in cities with a population of less 

than 300,000. The share of urban areas in the total area 

of the countries is high (16.2%), but there are significant 

differences between the countries: Singapore is a city-

state, 63.2% of which are urban areas, and in Saudi 

Arabia, urban areas occupy only 0.4% of the country's 

area. Very high population density in urban areas (about 

4.5 thousand people per km2, in Kuwait - about 5 

thousand people per km2, in Singapore - more than 12 

thousand people per km2). 

As for the countries of cluster 3, according to the 

results of the cluster analysis, it includes countries with a 

medium level of urbanization (66.0% in 2023 - from 

50.5% in Uzbekistan to 79.1% in Brunei). The 

urbanization rates of countries throughout the 21st 

century have been quite high and are constantly 

increasing (in 2000-2023 - 14.4%, in 2023-2050 - 

17.1%), 76.7% of the urban population is expected by 

2050. The countries of the region are also characterized 

by a low share of urban areas in the total area of the 

countries (4.4%), with the exception of Palestine 

(27.1%). High urban population density (about 2.5 

thousand people per km2, from 1.0 thousand people per 

km2 in Uzbekistan to almost 6 thousand people per km2 

in North Korea). The cluster represents all urban 

agglomerations by population (from less than 300 

thousand to 10 million people and more), but small ones 

prevail (with a population of less than 300 thousand 

people, where 61.2% of the urban population lives, and 

in Brunei 100%). According to the analysis using the 

Kohonen self-organizing map method, the cluster 

countries have a high level of urbanization (82.2% in 

2023). Average and stable urbanization rates throughout 

the 21st century (in 2000-2023 - 6.9%, in 2023-2050 - 

7.4%), 88.1% of the urban population is expected by 

2050, and the highest share of urban areas in the total 

area of the countries is 24.2%, in Bahrain - 41.8%. The 

urban population density is high (about 2.5 thousand 

people per km2). There are no urban agglomerations 

with a population of more than one million in the cluster 

countries. Small cities predominate in the cluster 

countries (82.1% of the urban population lives in urban 

agglomerations with a population of less than 300 

thousand people, and in Brunei - 100%). This is the 

highest indicator in Asia. 

According to the results of the cluster analysis, 

cluster 4 countries have the lowest level of urbanization 

(26.6% in 2023), a projected increase in the level of 

urbanization to 41.7% in 2050, and the highest expected 

rates of urbanization (57.8% in 2023-2050, in Nepal - 

70.7%). Among urban agglomerations, the categories 

with a population of less than 300 thousand people 

(54.6% of the urban population) and 1-5 million people 

(39.4%) prevail. The share of urban areas in the total 

area of the countries is the lowest (1.2%, in Afghanistan 

- 0.6%), and there is a high population density in urban 

areas (more than 2 thousand people per km2). According 

to the results of the study using the Kohonen self-

organizing map, the cluster countries have the lowest 

level of urbanization (32.2% in 2023), and the projected 

increase in the level of urbanization is 45.8% in 2050, 

very high and stable urbanization rates throughout the 

21st century (46-47% in 2000-2050, in Nepal - 60-70%). 

Among urban agglomerations, the categories with a 

population of less than 300 thousand people (76.7% of 

the urban population) and 1-5 million people (19.7%), 

and in Bhutan, East Timor and the Maldives, the entire 

urban population lives in small cities (with a population 

of less than 300 thousand people). The lowest share of 

urban areas in the total area of the countries (1.5%, in 

Bhutan ï 0.1%), and the highest population density in 

urban areas (about 5.5 thousand people per km2, in 

Bhutan ï almost 10 thousand people per km2, in the 

Maldives ï almost 12 thousand people per km2). 

According to the results of the cluster analysis, 

cluster 5 mainly includes countries with a fairly low 

level of urbanization (44.3% in 2023, from 36.4% in 

India to 64.6% in China). According to calculations, the 

projected growth in the level of urbanization is about 

60.5% in 2050 (in all countries the urban population will 

prevail, in China ï 80%), very high urbanization rates 

are observed with a tendency to slow down (51.3% in 

2000-2023, 38.1% in 2023-2050). An increase in the rate 

of urbanization will be observed only in India, Pakistan 

and the Philippines. The cluster countries represent all 

urban agglomerations by population size (from less than 

300 thousand to 10 million people and more), while the 

urban population is distributed relatively evenly across 

different types of cities. The highest share of the urban 

population living in megacities (with a population of 10 

million or more) is 13.7%, the average share of urban 

areas in the total area of countries is (8.6%), but with 

significant internal contrasts: from 0.2% in Laos to 

43.8% in Bangladesh. The density of the urban 

population is high (more than 2.5 thousand people per 

km2), also with significant differentiation between 

countries: from less than 1.0 thousand people per km2 in 

Bangladesh to more than 6.0 thousand people per km2 in 

Yemen. 

According to Kohonen's mapsthe level of 

urbanization is below average (50.0% in 2023, from 

36.4% in India to 64.6% in China), the projected 

increase in the level of urbanization to 66.0% in 2050 

(the urban population will prevail in all countries, in 

China - 80%), the highest rates of urbanization, but with 

a tendency to slow down (55.6% in 2000-2023, 34.4% in 

2023-2050). The exception is India, where an increase in 

the rate of urbanization will be observed. The cluster 

countries represent all urban agglomerations by 

population size (from less than 300 thousand to 10 

million people and more). The highest share of the urban 
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population living in megacities (with a population of 10 

million people or more) is 16.8%, and the share of urban 

areas in the total area of countries is high (14.7%, in 

Bangladesh ï 43.8%). Average urban population density 

(less than 2 thousand people per km2, in Bangladesh - 

less than 1 thousand people per km2). 

Cluster 6, according to the results of the cluster 

analysis, includes countries characterized by the highest 

level of urbanization (94.6% in 2023, in Qatar ï 99.4%), 

these countries are also characterized by the lowest and 

stable growth rates of urbanization (2-2.4% in 2000-

2050), since almost the entire population already lives in 

cities, and 96.5% of the urban population is expected by 

2050. However, among the countries in the cluster there 

are no million-strong urban agglomerations, the entire 

urban population lives in urban agglomerations with a 

population of less than 1 million people, and small cities 

predominate, in which half of the urban population of the 

countries lives. The highest* share of urban areas in the 

total area of the countries is 23.8%, but in Bahrain it is 

41.8%, the population density in urban areas is high 

(more than 3.5 thousand people per km2). According to 

the results of the analysis using the Kohonen map 

method, the level of urbanization can be described as 

ñabove averageò (70.6% in 2023, from 48.3% in the 

Philippines to 99.4% in Qatar). The countries of the 

region are characterized by average urbanization rates, 

which are projected to almost double (in 2000-2023 ï 

9.5%, in 2023-2050 ï 16.1%). It is clear that the pace of 

urbanization in Qatar is low and constantly slowing 

down, because almost the entire population already lives 

in cities, according to forecasts, 79.8% of the urban 

population is expected by 2050 (in Qatar - 99.7%). In 

general, there is a low share of urban areas in the total 

area of the countries (3.7%) and a high density of the 

urban population (more than 3 thousand people per 

km2). Urban agglomerations of the countries of this 

cluster by population belong to the range of 5-10 million 

people, while the distribution of the urban population by 

urban agglomerations of different populations is quite 

even. Megacities (with a population of 10 million people 

or more) are in the Philippines and Turkey; they are 

home to a quarter of the entire urban population of these 

countries, and a third of the urban population lives in 

urban agglomerations with a population of more than 1 

million, and another third - in cities with a population of 

less than 300 thousand. persons. 

Regarding cluster 7, the results of the cluster 

analysis show a monocluster, which includes the city-

state of Singapore (with a population of 5.9 million 

people as of 2023), where, accordingly, there is 100% 

urban population, there are no rural areas (but in addition 

to urban areas, which make up 63.2% of the total area of 

the country, there are nature reserves and reserve areas, 

the highest density of urban population is more than 12 

thousand people per km2. However, we see a 

diametrically different situation according to the analysis 

using the Kohonen map method. In the countries of this 

cluster, the level of urbanization is above average 

(75.6% in 2023, from 58.2% in Kazakhstan to 92.0% in 

Jordan), there are quite high and stable urbanization rates 

throughout the 21st century (in 2000-2023 - 14.8%, in 

2023-2050 - 11.7%), There is a significant increase in 

the pace of urbanization, which is typical for 

Kazakhstan, North Korea and Iraq. 83.9% of the urban 

population is expected by 2050. As of now, the share of 

urban areas in the total area of the countries is very low 

(1.6%) and the density of the urban population is high 

(about 3.5 thousand people per km2). The cluster 

countries are dominated by small cities (with a 

population of less than 300 thousand people, where 

52.3% of the urban population lives), but more than a 

quarter of the population lives in urban agglomerations 

with a population of more than one million. 

According to the results of the cluster analysis, 

cluster 8 contains countries with a low level of 

urbanization (39.6% in 2023), and a projected increase in 

the level of urbanization to 51.8% in 2050, the highest 

rates of urbanization with a tendency to slow down 

(53.2% in 2000-2023, 31.1% in 2023-2050). 

In the countries of this cluster, 100% of the urban 

population lives in urban agglomerations with a 

population of less than 300 thousand people. Here, the 

share of urban areas in the total area of the countries is 

very low (1.7%), as cities are concentrated on the coasts 

or in the mountains, where the growth potential of urban 

areas is limited. The highest urban population density is 

about 9 thousand people per km2, in the Maldives ï 

more than 11.5 thousand people per km2. According to 

the results of constructing Kohonen maps, it was found 

that the cluster countries have a rather low level of 

urbanization (42.3% in 2023, the urban population 

slightly exceeds the rural population only in Thailand 

and Uzbekistan. The projected increase in the level of 

urbanization to 57.5% in 2050 (the urban population will 

prevail in all countries, except Myanmar), very high and 

stable rates of urbanization (37.5-38.0% in 2000-2050). 

In Vietnam,Yemen and ThailandThe pace of 

urbanization will slow down significantly by the middle 

of the 21st century, as it was very high in the first quarter 

of the century. All urban agglomerations are represented 

by population (from less than 300 thousand to 10 million 

people and more), with small cities (with a population of 

less than 300 thousand people) dominating, where 

almost half of the entire urban population lives, a third of 

the urban population lives in urban agglomerations with 

a population of more than one million (36.1%). 

Megacities (with a population of 10 million people and 

more) are only in Pakistan, where more than a third of 

the entire urban population of the country lives. The 

share of urban areas in the total area of the countries is 

low (3.8%, in Yemen and Myanmar - less than 1%), the 

density of the urban population is high (about 2.5 

thousand people per km2, in Yemen - more than 6.0 

thousand people per km2). 

According to the results of the cluster analysis, 

cluster 9 includes countries with a very low level of 

urbanization (28.4% in 2023), and the projected growth 

of the level of urbanization is about 42.7% in 2050. 

Extreme increase in the pace of urbanization (from 6.1% 

in 2000-2023 to 52.9% in 2023-2050). Urban 

agglomerations are represented only by small and 

medium-sized cities (68.2% of the urban population lives 

in cities with a population of less than 300 thousand 

people, another 31.8% - in cities with a population of 

500 thousand - 1 million people). The share of urban 



ISSN 2076-1333 ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, 2024, ʚʠʧʫʩʢ 37 

122 

areas in the total area of the countries is low (3.2%), the 

lowest urban population density is less than 1 thousand 

people per km2. 

Regarding the Kohonen map study, it is worth 

noting the very low level of urbanization (35.5% in 

2023, from 19.2% in Sri Lanka to 54.0% in 

Turkmenistan), the projected increase in the level of 

urbanization to 50.5% in 2050 (mainly due to 

Turkmenistan, where 68.9% of the urban population is 

expected by 2050), and a doubling of the urbanization 

rate (from 22.0% in 2000-2023 to 46.3% in 2023-2050). 

The exception is Laos, where the urbanization rate will 

decrease, as it was extreme in the first quarter of the 

century (74.0%). Urban agglomerations of the countries 

of this cluster are represented only by small and 

medium-sized cities (69.7% of the urban population lives 

in cities with a population of less than 300 thousand 

people, another 30.3% - in cities with a population of 

500 thousand - 1 million people. The share of urban 

areas in the total area of the countries is low (2.1%), the 

lowest urban population density (slightly more than 1.5 

thousand people per km2) is in Tajikistan - less than 700 

people per km2. 

To identify and characterize clusters using the 

neural network method, we will analyze the Kohonen 

self-organizing map (Fig. 4), component distribution 

maps (Component Planes) (Fig. 6), and clustering 

parameters for it (Cluster Statistics) (5). 

Analysis of the results of the association of Asian 

countries by the degree of the distance measure 

"Amalgamation schedule" shows that the most similar 

Asian countries in terms of the characteristics of 

urbanization processes and the development of urban 

agglomerations are Saudi Arabia and South Korea 

(united at a distance of 0.3245427), Armenia and 

Georgia (0.3550720), Kyrgyzstan and Tajikistan 

(0.3602163), Iran and Iraq (0.3983423). The largest 

distance at which all Asian countries are united into one 

cluster is 11.59886. This is a fairly large distance (in 

Europe it was 5.432524), which indicates a very 

differentiated situation with urbanization processes and 

the development of urban agglomerations in Asia. 
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Urban population density, people per km2 (2015) 

 

1 ï share of the population living in urban areas, % (2023); 

2 ï share of the population living in urban areas, % (2000); 

3 ï share of the population living in urban areas, % (2050); 

4 ï urban population growth rates, % (2000-2023); 

5 ï urban population growth rate, % (2023-2050); 

6 ï share of the population living in urbanized areas, % (2023); 

7 ï share of the population in cities with a population of over 50 thousand people and a density of over 1,500 people/km2, % (2020) 

8 ï share of urban areas in the total area of countries, % (2023); 

9 ï share of the urban population living in urban agglomerations with a population of 10 million people or more, % (2015); 

10 ï share of the urban population living in urban agglomerations with a population of 5-10 million people, % (2015); 

11 ï share of the urban population living in urban agglomerations with a population of less than 300 thousand people, % (2015); 

12 ï share of the urban population living in urban agglomerations with a population of 500 thousand - 1 million people, % (2015); 

13 ï share of the urban population living in urban agglomerations with a population of 1-5 million people, % (2015); 

14 ï share of the urban population living in urban agglomerations with a population of 300-500 thousand people, % (2015) 
 

Fig. 5. Characteristics of the region and clusters of Asian countries by similarity of urbanization processes  

and development of urban agglomerations, identified by the neural network method (created by the author) 

 

We see that the composition of the clusters 

identified using cluster analysis and the neural network 

method (SOM) differs significantly (only the first cluster 

completely coincides). In addition to the difference in 

the methods themselves, which has already been 

mentioned, it should also be noted the very 

heterogeneous situation with urbanization processes and 

the peculiarities of the development of urban 

agglomerations in Asia - the spread of indicator values 

among Asian countries sometimes ranged from 0 to 

100% (Fig. 7). 

Regarding the countries of East Asia (China, Japan, 

South Korea, and others), it is worth noting the rapid 

urbanization in China (urban population growth from 

20% in the 1980s to over 60% today); the formation of 

globally significant megacities (Tokyo, Shanghai, Seoul, 

Beijing); the development of metropolitan agglomeration 

corridors (Yangtze River Delta, TǾkaidǾ); planned crea-

tion of new cities and districts (especially in China); 

high-tech urban solutions, the spread of the "smart city" 

concept with artificial intelligence technologies, "green" 

cities, "garden cities," and vertical urbanization; the 

aging population problem in the cities of Japan and 

South Korea; and ecological challenges. Southeast Asia 

(Thailand, Malaysia, Philippines, Indonesia, Vietnam, 

and others) is characterized by population concentration 

in coastal megacities (Jakarta, Ho Chi Minh City) with 

the risk of flooding, an expressed "urban primacy sys-

tem" (Bangkok, Manila, Jakarta), uneven development 

of urban infrastructure and transportation problems (Ja-

karta is the most congested city in the world), high popu-

lation density, a mixture of traditional and modern ele-

ments in urban life, and the rapid transformation of agro-

production areas into urban ones. South Asia (India, 

Pakistan, Bangladesh, and others) is characterized by 

large-scale migration from rural areas to cities, the for-

mation of massive agglomerations (Delhi, Mumbai, 

Karachi, Dhaka), monocentric megacities with chaotic 

development, the spread of informal slums (shanty-

towns), sharp socio-economic contrasts in cities, prob-

lems with providing basic urban infrastructure (lack of 

sewage systems, water supply), and the significant role 

of the informal economy. In the countries of Western 

Asia (Persian Gulf), rapid urbanization is linked to the 

oil boom, the creation of ultra-modern cities "from 

scratch" (Dubai, Abu Dhabi), a high share of foreign 

labor in the cities, the implementation of innovative 

urban planning technologies, ambitious infrastructure 

projects (cities of the future, utopian cities, artificial 

islands, skyscrapers, floating city projects), ecological 

sustainability challenges in a desert climate, and the 

influence of religious and cultural factors on urban archi-

tecture. Central Asia (Kazakhstan, Uzbekistan, and oth-

ers) is undergoing the transformation of post-Soviet 

cities, uneven urbanization of territories, growth of capi-

tal agglomerations, and the preservation of traditional 

elements in urban planning. Many Asian cities are be-

coming pioneers in implementing innovative technolo-

gies, vertical urbanization, and sustainable development. 
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Fig. 6. Component maps (distribution of each individual indicator on the Kohonen map) and distance matrix  

Asian countries by similarity of urbanization processes and development of urban agglomerations  

(neural network model) 
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1 ï share of the population living in urban areas, % (2023); 

2 ï share of the population living in urban areas, % (2000); 

3 ï share of the population living in urban areas, % (2050); 

4 ï urban population growth rates, % (2000-2023); 

5 ï urban population growth rate, % (2023-2050); 

6 ï share of the population living in urbanized areas, % (2023); 

7 ï share of the population in cities with a population of over 50 thousand people and a density of over 1,500 people/km2, % (2020) 

8 ï share of urban areas in the total area of countries, % (2023); 

9 ï share of the urban population living in urban agglomerations with a population of 10 million people or more, % (2015); 

10 ï share of the urban population living in urban agglomerations with a population of 5-10 million people, % (2015); 

11 ï share of the urban population living in urban agglomerations with a population of less than 300 thousand people, % (2015); 

12 ï share of the urban population living in urban agglomerations with a population of 500 thousand - 1 million people, % (2015); 

13 ï share of the urban population living in urban agglomerations with a population of 1-5 million people, % (2015); 

14 ï share of the urban population living in urban agglomerations with a population of 300-500 thousand people, % (2015) 

 

Fig. 7. Range of indicator valuesurbanization processes and development of urban agglomerations  

in Asian countries (created by the author) 
 

General trends in urbanization processes and the 

development of metropolitan agglomerations in Asia 

include the rapid growth of cities (the region houses the 

largest urban agglomerations in the world; it is predicted 

that by 2050, Asia's urban population will grow to 3.5 

billion people) and the highest urbanization rates global-

ly, the development of megalopolises, and hyper-

concentration of population in them (TǾkaidǾ, Yangtze 

River Delta, Beijing-Tianjin, Indian Megalopolis), a high 

level of socio-economic differentiation (a strong contrast 

between rich and poor areas in cities), environmental 

problems, and innovations in urban planning (develop-

ment of "smart" and "green" cities, garden cities, cities 

of the future, artificial intelligence in urban management, 

etc.). 

The study of urban agglomerations in Asia reveals 

several key trends that may be relevant to the global 

urbanization process. In particular, the metropolitan 

agglomerations of the region demonstrate the highest 

growth rates in the world, accompanied by excessive 

population concentration in megacities (TǾkaidǾ, Yang-

tze River Delta, Indian Megalopolis, etc.). At the same 

time, significant socio-economic differentiation is ob-

served between different city districts, leading to new 

globalization challenges, which necessitate the imple-

mentation of innovations in urban planning, including 

the development of "smart" and sustainable cities. 

Cluster analysis of Asian countries based on the in-

tensity and nature of urbanization processes reveals 

significant intra-regional differentiation. For example, 

Saudi Arabia and South Korea exhibit similar urban 

agglomeration development trends despite being geo-

graphically located in different subregions. 

An important stage influencing the qualitative trans-

formation of urban agglomerations is bifurcation points 

ï critical moments after which the system may evolve in 

different directions. In Asia, such points have occurred 

and will occur in the future due to demographic changes, 



ISSN 2076-1333 ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, 2024, ʚʠʧʫʩʢ 37 

127 

economic recessions, technological upturns, and innova-

tion breakthroughs. Accordingly, possible development 

scenarios for the urban agglomerations of the region 

include opportunities for sustainable development (bal-

anced city growth), a conserved state (a state of stability 

without significant positive or negative dynamics), and a 

critical state ï excessive urbanization leading to social 

tension, environmental depletion, and infrastructure 

overload. 

Thus, the analysis of urbanization processes in the 

urban agglomerations of Asia demonstrates not only 

complex contemporary challenges that will become 

relevant for many countries around the world over time 

but also opportunities for overcoming them and develop-

ing management scenarios for these complex systems. 

Conclusions. Urban agglomerations are complex, 

open, and dynamic subsystems of the socio-geosystem 

that dynamically respond to changes in both the external 

and internal environment. Their development is not a 

linear process but depends on a range of internal and 

external factors that can either accelerate or, conversely, 

slow down transformational changes. From a synergetic 

approach, urban agglomerations should be considered as 

open, adaptive, and non-linear systems capable of self-

organization, restructuring, and improving their struc-

ture. One of the key features of agglomeration develop-

ment is their tendency for qualitative transformations 

through phase transitions, which determine the further 

evolution and potential growth vector. These transitions 

can be either evolutionary, occurring gradually, or revo-

lutionary, when external or internal factors provoke 

radical changes in the socio-economic structure of the 

urban system. 

The study of urban agglomerations in Asia, the 

most dynamically evolving region in the world, using 

cluster analysis methods and the Kohonen self-

organizing map, reveals several key trends that will be 

relevant to the global urbanization process in the future. 

In particular, Asia demonstrates the highest urban ag-

glomeration growth rates in the world, accompanied by 

hyper-concentration of the population in megacities 

(Tokaido, Yangtze River Delta, Indian Megalopolis, 

etc.). At the same time, significant socio-economic dif-

ferentiation is observed between different city districts, 

leading to new challenges, which necessitate the imple-

mentation of innovative solutions in geo-urbanistics and 

urban planning, particularly the development of urban 

agglomerations based on the concept of sustainable de-

velopment, which should be the key driver of modern 

urban transformations. 

Thus, the development of urban agglomerations in 

the 21st century should be based on a balance between 

economic growth, ecological security, and social equity. 

Considering synergetic principles, the basics of system 

analysis, forecasting bifurcation points, and implement-

ing adaptive management strategies will ensure the sta-

bility and dynamic development of urbanized areas. 

Important tasks for future research in this area include 

the development of methods for forecasting phase transi-

tions, assessing the effectiveness of contemporary urban 

models, and identifying optimal mechanisms for manag-

ing dynamic environments in the context of global 

changes. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɯʉʔʂʀʍ ɸɻʃʆʄɽʈɸʎɯʁ ɿ ʇʆɿʀʎɯɰ ʉʀʅɽʈɻɽʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ  

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ʷʢ ʩʢʣʘʜʥʽ ʧʽʜʩʠʩʪʝʤʠ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʩʠʥʝ-

ʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʚʽʜʢʨʠʪʽʩʪʴ, ʜʠʥʘʤʽʯʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʽʻʨʘʨʭʽʯʥʽʩʪʴ, ʝʤʝʨʜʞʝʥʪʥʽʩʪʴ ʪʦʱʦ. ʄʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ 

ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʽʩʥʫʚʘʥʥʷ ʪʘ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ɰʭ ʨʦʟʚʠʪʦʢ ʦʙʫ-

ʤʦʚʣʶʻʪʴʩʷ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʪʘʢʠʭ ʷʢ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʝʢʦʥʦʤʽʯʥʽ ʢʣʘʩʪʝʨʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ 

ʨʦʟʚʠʪʦʢ, ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʾ. ʋ ʩʪʘʪʪʽ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ ʚʨʘ-

ʭʦʚʫʻ ʥʝʣʽʥʽʡʥʽ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ 

ʝʪʘʧʽʚ ʝʚʦʣʶʮʽʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʻ ʚʠʚʯʝʥʥʷ ʪʦʯʦʢ ʚʠʙʦʨʫ ʪʨʘʻʢʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʘʙʦ ʪʦʯʦʢ ʙʽʬʫʨʢʘʮʽʾ, ʫ ʷʢʠʭ ʤʽʩʴʢʽ ʘʛʣʦʤʝ-

ʨʘʮʽʾ ʤʦʞʫʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʴ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʜʝʤʦʛʨʘʬʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ɺ 

ʨʦʙʦʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʯʠʩʣʝʥʥʽ ʚʠʢʣʠʢʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ, ʟʦʢʨʝʤʘ ʩʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ, ʧʝʨʝʚʘʥ-

ʪʘʞʝʥʥʷ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʯʝʨʝʟ ʧʨʦʮʝʩʠ ʥʘʜʤʽʨʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʪʦʱʦ.  

ɺ ʩʪʘʪʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʪʨʠ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ: ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʢʦʥʩʝʨʚʘ-

ʮʽʷ ʪʘ ʢʨʠʪʠʯʥʠʡ ʩʪʘʥ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʦ ʚʠʢʣʠʢʽʚ, ʱʦ 

ʧʦʩʪʘʶʪʴ ʫ ʢʦʥʪʝʢʩʪʽ ʝʚʦʣʶʮʽʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʘʧʨʦʙʦʚʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʩʘʤʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʢʘʨʪ ʂʦʭʦʥʝʥʘ ʪʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ɸʟʽʾ ʷʢ ʪʘʢʠʭ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʅʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʦ 9 ʢʣʘʩʪʝʨʽʚ ʢʨʘʾʥ ɸʟʽʾ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʭʦʞʠʤʠ ʪʝʥʜʝʥ-

ʮʽʷʤʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʚʠʪʢʫ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʷʭ ɸʟʽʾ ʚʠʷʚʣʷʻ ʘʢʪʫʘʣʴʥʽ ʛʣʦʙʘʣʽʟʘʮʽʡʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʩʪʘʥʫʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ 
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ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʾʭ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʧʨʠʨʦʜʠ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʜʽʻʶ ʨʽʟʥʦʤʘ-

ʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ, ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʪʦʯʢʠ ʙʽʬʫʨʢʘʮʽʾ, ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ, ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ, ʢʣʘʩ-

ʪʝʨʥʠʡ ʘʥʘʣʽʟ. 
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ECONOMIC INEQUALITY IN THE CONTEXT OF SU STAINABLE DEVELOPMENT:  

A GEOGRAPHICAL PERSPECTIVE  
 

This article explores economic inequality as a complex societal phenomenon with both global and regional dimensions, exert-

ing a direct impact on the trajectory of sustainable development. An interdisciplinary approach is applied, integrating economic, 

social, and geographical perspectives to identify the root causes and consequences of uneven distribution of material and social re-

sources. The main objective of the research is to construct a comprehensive understanding of the spatial structure of economic ine-

quality and to outline possible mechanisms for addressing it. 

The historical foundations and root causes of inequality are examined in detail, including post-colonial legacies, inequalities in 

access to resources, and unequal starting conditions across countries and regions.The paper reviews major theoretical approaches to 

inequality ï such as modernization theory, dependency theory, world-systems analysis, neoliberalism, and institutionalism ð and 

revisits them through the lens of spatial analysis. 

The importance of applying a geographical approach, which allows identifying territorial patterns of inequality and systematiz-

ing disparities on a global, national, and local scale, is substantiated. Modern methodologies for measuring inequality are considered, 

from classical statistical indices (Gini, Theil, Palma) to integrated indicators of sustainable development. The study demonstrates 

how spatial visualization tools (cartography, GIS technologies) enhance the understanding and comparison of regional contrasts. 

Particular attention is paid to the consequences of economic inequality for sustainable development, including reduced social 

mobility, deepening poverty, declining institutional trust, rising social tensions, and unequal access to basic services. The study ar-

gues that reducing inequality is not only a moral imperative but also a strategic priority for achieving balanced and inclusive devel-

opment. 

Ultimately, the article validates the geographical approach as an effective tool for spatial diagnostics, strategic planning, and 

targeted policy-making across governance levels. Future research directions include in-depth analysis of regional case studies, explo-

ration of the spatio-temporal dynamics of inequality, and evaluation of the effectiveness of policy instruments aimed at its mitigation. 

Keywords: economic inequality, sustainable development, geographical approach, spatial analysis, socio-economic dispari-

ties, global challenges, territorial differentiation, well-being indicators. 
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Problem definition. Economic inequality is in-

creasingly recognized as one of the most critical global 

challenges of the 21st century with a growing tendency, 

characterized by disproportionate access to income, 

wealth, and essential resources both within and between 

countries [46]. This phenomenon affects numerous as-

pects of life, including education, healthcare, employ-

ment opportunities, political participation, and quality of 

life, thereby undermining social cohesion and sustaina-

ble development efforts worldwide. 

At its core, economic inequality refers to the sys-

temic disparities in the distribution of economic assets 

and opportunities among individuals, social groups, and 

regions. It manifests in multiple forms ï vertical (be-

tween individuals and classes) and horizontal (between 

social categories such as gender, ethnicity, or region) ï 

and is shaped by a wide range of structural, institutional, 

and historical factors. 
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As evidenced in recent global studies, the gap between 

the wealthiest and the most vulnerable populations con-

tinues to widen, especially in contexts marked by weak 

institutions, insufficient redistributive mechanisms, and 

high levels of corruption. 

Geographical research has increasingly contributed 

to understanding this complex issue by analyzing its 

spatial dimensions and territorial manifestations. The 

geography of inequality focuses on how economic dis-

parities vary across space, how spatial configurations 

amplify or mitigate inequality, and how place-based 

factors such as urbanization, infrastructure, labor mar-

kets, and regional policy influence the production and 

reproduction of inequality [40]. Geographic inequalities 

also reveal the intersection between economic and envi-

ronmental dimensions, particularly in vulnerable regions 

affected by climate change, armed conflicts, or limited 

access to innovation and investment [22]. 

Furthermore, the digital divide and unequal access 

to technologies have created new layers of inequality, 

exacerbating existing gaps in productivity, education, 

and employability. The COVID-19 pandemic has further 

highlighted the fragility of social systems and deepened 

inequality, disproportionately affecting already margin-

alized communities and low-income regions [12]. 

From a global governance perspective, addressing 

economic inequality is integral to the achievement of the 

United Nations Sustainable Development Goals (SDGs). 

Goal 10 explicitly targets the reduction of inequality 

within and among countries, underscoring the need for 

inclusive economic growth, equitable access to re-

sources, and greater social justice [40]. Therefore, a 

multidimensional approach to inequality ï encompassing 

economic, geographic, social, and environmental factors 

ï is essential for crafting effective public policies, foster-

ing resilience, and ensuring the long-term stability and 

sustainability of societies [41]. 

As the field evolves, scholars increasingly call for a 

combination of methodological tools and interdiscipli-

nary perspectives to examine economic inequality in its 

full complexity. This includes the development of spatial 

indicators, the use of disaggregated regional data, and 

the integration of geostatistical methods. In this context, 

the geographical lens becomes not only analytically 

valuable but also instrumental in formulating place-

sensitive solutions that enhance the potential for inclu-

sive and sustainable development. 

Analysis of recent research and publications dis-

cussing the problem the author relies on. The issue of 

economic inequality in the context of sustainable devel-

opment remains an important area of research, especially 

in the face of globalization and climate change. Recent 

studies emphasize not only the traditional macroeconom-

ic aspects of inequality but also its spatial, behavioral, 

and ecological dimensions, which are crucial for achiev-

ing sustainable development goals. In this context, com-

bining different approaches allows for a better under-

standing of the relationship between economic inequali-

ty, regional development, access to resources, and eco-

logical and social challenges. 

In the work by Egle Tafenau and Tiiu Paas, the rela-

tionship between regional economic inequality and eco-

nomic growth in EU countries is examined. The author 

proposes a typology of inequality, including intra- and 

inter-regional disparities, which is significant for sus-

tainable development. By analyzing GDP per capita and 

geographic differences, Monfort shows that inequality 

arising from different starting economic potentials of 

regions can have long-term negative consequences for 

growth. This study helps highlight the importance of 

considering spatial inequality when developing econom-

ic policies for sustainable development [37]. 

In the context of sustainable development, the arti-

cle "Economic Inequality in Sustainable Development: 

Challenges and Indicators" stands out, in which the au-

thors emphasize that economic inequality is not only a 

social issue but also an obstacle to achieving sustainable 

development. Considering various inequality indicators 

such as the Gini coefficient, Palma ratio, and others, the 

authors argue that traditional methods of measuring 

inequality need improvement, especially regarding geo-

graphical and ecological aspects. The article also dis-

cusses the mechanisms by which inequality affects ac-

cess to resources, ecological benefits, and social ser-

vices, which is crucial for formulating indicators relevant 

to sustainable development policies [12]. 

The study "Economic Inequality and the Geography 

of Activity Space Segregation" introduces new ap-

proaches to analyzing economic inequality by examining 

spatial activity segregation. Using data from mobile 

devices, the authors demonstrate how people's economic 

status limits their access to various social and economic 

opportunities, particularly through restricted mobility 

within cities. This leads to social isolation and repeated 

spatial barriers, affecting the lives of low-income popu-

lations. This approach highlights the importance of con-

sidering behavioral aspects of economic inequality when 

analyzing spatial segregation and sustainable develop-

ment. [4]. 

Equally important is the research on the relationship 

between economic inequality and ecological issues in the 

article "Inequality and the Environment: The Economics 

of a Two-Headed Hydra" (Drupp, Kornek, Meya, Sager). 

The authors argue that inequality and environmental 

degradation are closely interconnected. They explore 

how socio-economic inequality exacerbates environmen-

tal problems, particularly through unequal access to 

ecological benefits and the negative impact on the envi-

ronment in poorer areas. Furthermore, they show how 

economic inequality influences ecological behavior and 

political decisions, leading to social injustice in envi-

ronmental matters, as demonstrated during the "yellow 

vests" protests in France. This study emphasizes the need 

for an integrated approach to developing policies that 

account for social justice in the context of ecological 

challenges [7]. 

In turn, the work "Geographies of Socio-Economic 

Inequality" (van Ham, Manley, Tammaru) summarizes 

current approaches to spatial socio-economic inequality, 

focusing on the effects of "neighborhood effects." The 

authors explain how socio-economic conditions in a 

particular neighborhood can significantly determine 

people's life paths, including their access to education, 

employment, and healthcare. This approach is crucial for 
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understanding spatial segregation in cities, where ine-

quality can persist and worsen across generations due to 

spatial barriers [42]. 

All these studies demonstrate that economic ine-

quality is not only a global challenge for sustainable 

development but also has a distinct spatial and ecological 

dimension. Spatial barriers, economic segregation, and 

the impact on ecological policies create complex chal-

lenges for development. This approach not only deepens 

the understanding of economic inequality but also points 

to the necessity of a multi-level, interdisciplinary ap-

proach to overcoming it in the context of sustainable 

development. 

Despite the growing attention to the issue of eco-

nomic inequality in the global scientific community, 

several key aspects remain insufficiently addressed: 

territorial patterns of economic inequality at different 

spatial levels (local, regional, national); the relationship 

between institutional weakness and the intensification of 

economic inequality in post-Soviet countries; the impact 

of the digital divide as a new form of spatial inequality, 

especially in the context of the COVID-19 pandemic; the 

role of geographic analysis in the development of effec-

tive regional policies to address inequality. 

This article expands the scientific discussion by of-

fering a systematic geographical approach to understand-

ing the spatial determinants of economic inequality, 

making it a significant contribution to the development 

of contemporary social geography. 

The purpose of the article is to conceptualize the 

issue of economic inequality and explore approaches to 

overcoming it in the context of sustainable development, 

taking into account the spatial features of the phenome-

non, as defined through a geographic approach. To 

achieve this goal, the following tasks were set: to outline 

the preconditions for the formation of economic inequal-

ity and analyze examples of its regional manifestations 

in contemporary conditions; to consider the definition of 

the concept of economic inequality and the main ap-

proaches and theories for its study; to justify the geo-

graphical dimensions of economic inequality; to system-

atize modern methodologies for measuring and analyz-

ing economic inequality; to identify the main factors 

influencing the formation and deepening of economic 

inequality; to analyze the consequences of economic 

inequality in the context of sustainable development; to 

emphasize the spatial aspects of economic inequality and 

determine the potential of the geographic approach for 

studying it as a global issue. 

The main material. The trajectory of economic in-

equality has been shaped by a complex interplay of his-

torical forces, resulting in fluctuating levels of disparity 

across different regions and eras. The onset of industrial-

ization in North-Western Europe triggered a dramatic 

rise in regional incomes, while vast parts of the globe, 

particularly in Asia and Africa, remained economically 

marginalized [14, 39]. This divergence deepened as 

industrial practices spread to Northern America, Ocean-

ia, and parts of South America, fostering uneven patterns 

of growth and prosperity. 

Colonial exploitation and the transatlantic slave 

trade further entrenched systemic imbalances, creating 

structural barriers that persist to this day. In the United 

States, for instance, the legacy of slavery has had a pro-

found and lasting impact on regional wealth distribution, 

concentrating resources in some areas while systemati-

cally excluding others [14]. These enduring injustices 

underscore how historical conditions continue to shape 

access to economic opportunities and limit upward mo-

bility across generations. 

In recent decades, there has been a notable shift in 

this narrative. A visualization of global income distribu-

tion illustrates that the incomes of the poorer half of the 

world population have started to rise at a pace faster than 

that of the wealthier half, signaling a change in the long-

standing trajectory of increasing inequality [14, 39] .  

The rapid economic growth observed in much of Asia 

and Latin America during this period has been pivotal in 

altering the global income landscape, suggesting a move 

toward a less unequal distribution of wealth and re-

sources.  

Despite recent progress, economic inequality re-

mains closely tied to broader social dynamicsð

particularly the disproportionate influence of wealth on 

political decision-making and the systemic obstacles 

faced by marginalized groups. Surveys consistently 

show that many people perceive affluent individuals as 

wielding excessive political power, which they identify 

as a key driver of enduring disparities [5, 6]. While some 

degree of inequality is often viewed as an inherent fea-

ture of market economies, excessive imbalances can 

erode social trust, fuel political polarization, and impede 

sustainable economic development. Historical policy 

decisions have also played a critical role in shaping re-

gional divides. Industrialization strategies that prioritized 

select urban areas frequently neglected rural or less-

developed regions, entrenching structural disadvantages. 

The transition from traditional to modern economic 

models has affected communities unevenly ï intensify-

ing the gap between prosperous urban centers and strug-

gling rural localities [19]. Evidence suggests that regions 

once bolstered by industrial expansion have largely re-

tained their economic head start, while others remain 

trapped in cycles of stagnation and exclusion. 

Additionally, the globalization of economies has in-

troduced new complexities to the historical context of 

inequality. Global economic trends, such as trade agree-

ments and foreign direct investment, can further widen 

the gap between regions that are well-integrated into the 

global market and those that are not. This creates a sce-

nario where regions with historical advantages tend to 

flourish, while marginalized areas fall further behind in 

the economic race [28, 37]. The ongoing examination of 

economic inequality also highlights the challenges faced 

by marginalized communities, particularly women and 

minorities, throughout the socio-economic spectrum. 

Research continues to develop, offering evidence to 

support policies aimed at addressing these disparities, 

which includes initiatives for better educational opportu-

nities, mentorship programs, and measures against dis-

crimination in various sectors [41]. Understanding these 

historical con texts is essential for formulating effective 

responses to the challenges posed by economic inequali-

ty today. 

Economic inequality, characterized by the uneven 

distribution of wealth and income among individuals and 

https://mrtejkohli.medium.com/empowering-communities-exploring-the-power-of-grassroots-initiatives-b18cd12b9a8f
https://www.unwomen.org/en/news/stories/2021/3/compilation-womens-organizations-leave-no-one-behind-in-covid-19-response
https://quicktakes.io/learn/economics/questions/what-are-the-main-factors-contributing-to-regional-disparities-in-terms-of-inequality-and-prosperity
https://quicktakes.io/learn/economics/questions/what-are-the-main-factors-contributing-to-regional-disparities-in-terms-of-inequality-and-prosperity
https://theelders.org/news/grassroots-solutions-most-powerful-tools-fight-poverty-and-inequality
https://repositorio.cepal.org/bitstreams/71939e50-f68a-4669-b071-1c821bcee602/download
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groups, is deeply intertwined with various theoretical 

frameworks that seek to understand its causes, manifes-

tations, and impacts [6]. These frameworks not only 

highlight the structural and institutional factors contrib-

uting to inequality but also incorporate spatial dimen-

sions that reveal how geographic factors influence eco-

nomic disparities. 

A significant body of research emphasizes the role 

of historical conditions and market dynamics in shaping 

inequality. Policy choices are also crucial, as they can 

target structural sources of inequality across intercon-

nected levels, such as education  and labor market dy-

namics [29]. Furthermore, scholars argue for a compre-

hensive approach that integrates spatial factors into the 

study of inequalities, advocating for the development of 

multiscale models and the use of spatially referenced 

data [20, 44]. This perspective enables researchers to 

identify patterns and processes that produce inequality, 

particularly at subnational levels. The rise of economic 

globalization has transformed spatial relationships, 

prompting shifts in inequality patterns beginning in the 

early 1980s. Research in the "new economic geography" 

seeks to analyze the spatial character of inequality by 

considering economies of scale, transport costs, and 

resource endowments. Additionally, geographical visual-

ization techniques, such as those developed by Professor 

Danny Dorlingôs team, are employed to examine how 

access to globalization processes varies among popula-

tions, thus affecting their life chances [44]. 

Research has identified both global and country-

specific factors as significant contributors to economic 

inequality. Global factors include technological progress, 

globalization, and commodity price cycles, which have 

reshaped labor markets and economic structures. Tech-

nological advancement, for example, has increased the 

skill premium, favoring individuals with higher educa-

tion who are better equipped to leverage new technolo-

gies. This phenomenon has led to job polarization, par-

ticularly in Western Europe and the United States, where 

middle-class jobs have diminished in number [13]. On 

the other hand, country-specific factors encompass do-

mestic economic developments, policies related to finan-

cial integration, redistributive fiscal measures, and the 

liberalization and deregulation of labor and product 

markets, all of which play crucial roles in shaping ine-

quality trends within nations [13]. Economic inequality 

is a multifaceted issue influenced by various interrelated 

factors. Understanding these determinants is crucial for 

addressing the disparities in wealth and opportunity that 

characterize many societies. 

Intersectionality theory has emerged as a vital 

framework for examining the interplay of various social 

identities ï such as race, gender, and class ï In the con-

text of economic inequality. This approach recognizes 

that individuals experience inequality differently based 

on their intersecting identities. Recent discussions have 

highlighted the application of intersectionality within 

social rights adjudication, demonstrating its relevance in 

understanding the complexities of economic inequality 

and advocating for more equitable policies [42]. The 

intersectionality of social identities is a critical frame-

work for understanding economic inequality. It high-

lights how poverty disproportionately affects certain 

groups and emphasizes the need for an inclusive ap-

proach to address the multifaceted nature of inequality. 

By taking an intersectional lens, researchers and policy-

makers can better comprehend how different forms of 

stigma and discrimination reinforce social hierarchies 

and asymmetries of power, wealth, and privilege [33, 

43]. This perspective is essential in ensuring that efforts 

to combat inequality do not inadvertently exclude mar-

ginalized groups, particularly those from lower socio-

economic backgrounds [17].  

Important value of Geographical Dimensions of In-

equality. Geographical research has provided innovative 

methodologies for mapping and analyzing inequality, 

revealing significant spatial patterns in access to re-

sources, education, and health outcomes [21]. Such re-

search underscores the importance of spatial analysis in 

understanding how geographical factors contribute to 

unequal opportunities and outcomes. Moreover, studies 

focusing on residential sorting and socio-economic seg-

regation have illustrated how urban and regional dispari-

ties shape individual experiences and well-being [20]. 

The spatial analysis of economic inequality involves the 

examination of the distribution of economic resources 

and opportunities across different geographic areas and 

populations. Researchers utilize various geographic 

techniques and tools, including Geographic Information 

Systems (GIS), to visualize and interpret spatial data, 

there- by understanding the drivers of economic devel-

opment and its consequences on inequality [4, 21]. Spa-

tial inequalities are often concentrated in urban areas, 

significantly influencing individual outcomes in health, 

education, and overall well-being [20]. Studies in this 

field explore the spatial patterns of inequality in cities 

and regions, examining how these patterns evolve and 

the factors that contribute to socio-economic segrega-

tion. Research indicates that metropolitan areas display 

varying degrees of activity space segregation, revealing 

that individuals may experience lesser income and racial 

segregation in their daily routines compared to their 

residential spaces [10]. The role of state policies in shap-

ing economic geography is crucial, as government ac-

tions regarding trade, investment, and infrastructure can 

significantly influence regional economic performance 

and inequalities. Addressing these spatial disparities 

requires a focus on improving access to resources and 

opportunities across different geographic scales, poten-

tially transforming the dynamics of inequality at both 

local and global levels [10, 44]. 

At a micro-level, symbolic interactionism offers a 

lens through which to examine daily interactions and 

the meanings individuals ascribe to their social class 

positions. This perspective enriches the understanding 

of personal experiences and identities shaped by eco-

nomic inequality, highlighting how individuals navi-

gate and make sense of their social realities within 

stratified societies [17]. 

Income inequality is defined as the uneven distribu-

tion of income within a population. It is often accompa-

nied by wealth inequality, further complicating the so-

cio-economic landscape. Various measures, such as the 

Gini Index, are utilized to analyze income distribution 

across different demographics, including gender and 

race. The consequences of income inequality are pro-

https://blogs.worldbank.org/en/opendata/the-geography-of-high-inequality--monitoring-the-world-bank-s-ne
https://nap.nationalacademies.org/read/12860/chapter/13
https://ifs.org.uk/inequality/geographies-of-socio-economic-inequality/
https://ifs.org.uk/inequality/geographies-of-socio-economic-inequality/
https://www.ncesc.com/geographic-faq/what-is-the-definition-of-inequality-in-geography/
https://nap.nationalacademies.org/read/12860/chapter/13
https://nap.nationalacademies.org/read/12860/chapter/13
https://nap.nationalacademies.org/read/12860/chapter/13
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
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found, leading to financial hardships for many, persistent 

poverty, and a disillusioned populace that may be sus-

ceptible to social and political unrest [4, 6, 30]. The 

measurement of economic inequality often involves 

household surveys that track income or consumption 

expenditure. These surveys provide essential data for 

assessing disparities in income distribution among vari-

ous demographic segments, thus facilitating a deeper 

understanding of inequality [16]. Researchers often fo-

cus on distributions based on gender, ethnicity, geo-

graphic location, and occupation to uncover the nuanced 

effects of inequality across different populations [30]. 

This comprehensive analysis aids policymakers in craft-

ing targeted interventions to address the root causes and 

manifestations of economic inequality. 

Economic inequality research employs a variety of 

methodologies to measure and analyze disparities in 

wealth and income across different populations. The 

literature on inequality measurement provides an exten-

sive range of indices that can be used to analyze the 

distribution of economic resources such as income [34]. 

Income inequality metrics, also known as income distri-

bution metrics, are widely utilized by social scientists to 

measure economic disparity. These metrics can include 

statistical measures such as the Lorenz curve, which 

graphically represents the distribution of income or 

wealth within a population, providing insight into the 

extent of inequality [26]. Inequality can be quantified 

through diverse indicators such as income distribution, 

access to resources, education levels, and health out-

comes [21]. This statistical analysis allows researchers to 

assess how these factors vary across geographic spaces, 

highlighting the disparities that may exist within and 

between regions. The collection of data is crucial for 

accurate economic inequality analysis. Researchers often 

utilize nationally representative surveys to gather income 

and wealth data. Economic inequality can be explored 

using both graphical and mathematical approaches. The-

se range from simplistic models that provide basic in-

sights to more intricate methods that employ advanced 

statistical techniques for deeper analysis [41, 34]. The 

choice of methodology often depends on the specific 

aspects of inequality being studied and the available 

data. Economic inequality is a complex issue that neces-

sitates the use of various metrics for accurate assessment 

and understanding. Several key indices are commonly 

employed to measure income and wealth disparities, 

each with its unique advantages and limitations (Ta-

ble 1). 

Socio-economic inequality, along with related con-

cepts such as income differentiation, social stratification, 

polarization, and economic marginalization, is a key 

phenomenon that characterizes global issues of inequali-

ty and poverty [1]. This phenomenon is marked by dif-

ferences in income levels, access to education, 

healthcare, and other social services among various pop-

ulation groups. The issue of socio-economic inequality 

attracts the attention of researchers, who define it as the 

disparity in income, wealth, and access to social services 

between different social groups; this inequality often 

worsens over time, particularly in the absence of effec-

tive social programs and tax reforms [31]; as a result of 

capitalist processes that stimulate the unequal spatial 

distribution of resources and opportunities; urban plan-

ning and spatial segregation are key factors that sustain 

this inequality [9]; the collective of human rights and 

freedom of choice; a just society must guarantee all 

citizens basic opportunities for development and partici-

pation in social and economic processes [35]. 

Factors Influencing Economic Inequality:  

V Technological Advancements and Globalization ï 

One significant factor contributing to economic ine-

quality is the rapid advancement of technology and 

the globalization of trade. Technological innovations 

have increased the demand for skilled labor, widening 

the income gap between those with specialized skills 

and those without [17]. In a globalized economy, 

countries and regions that can leverage technology 

effectively tend to experience economic growth, 

while those that cannot often face stagnation and ris-

ing inequality [44]. 

V Educational Disparities ï Educational attainment 

plays a crucial role in economic mobility and ine-

quality. Individuals from higher socio-economic 

backgrounds typically have better access to quality 

education, which can lead to better job opportunities 

and higher earnings [17]. Conversely, those from 

lower socio-economic classes often contend with 

underfunded schools and limited access to educa-

tional resources, perpetuating cycles of poverty and 

hindering upward mobility [19]. 

V Political Influence and Policy Decisions ï Political 

factors, including the influence of wealthy individu-

als and organizations, significantly impact economic 

inequality. A majority of people surveyed in various 

countries attribute economic inequality, at least in 

part, to rich individuals wielding excessive political 

power. Policy decisions, such as tax regulations and 

welfare programs, can either mitigate or exacerbate 

inequality. Progressive taxation and robust social 

welfare systems can help redistribute wealth, but 

their effectiveness is often contingent upon political 

will and public support [17]. 

V Economic Structure and Employment Trends ï The 

structure of the economy also shapes patterns of in-

equality. For example, long-term shifts towards a 

knowledge-based economy have disproportionately 

affected employment in rural and nonmetro areas, 

where industries like agriculture and manufacturing 

have traditionally dominated [19]. This shift has led 

to significant employment challenges for less-

educated workers in these regions, while opportuni-

ties in metro areas have expanded, contributing to a 

growing divide in economic prosperity [19]. 

V Social Class and Life Trajectory ï Social class re-

mains a powerful determinant of individual life 

chances. The social class into which one is born of-

ten dictates factors such as access to quality educa-

tion, healthcare, and job opportunities. Upper-class 

individuals tend to benefit from resources and net-

works that facilitate their success, while those from 

lower-class backgrounds frequently encounter sys-

temic obstacles that limit their potential for ad-

vancement [17]. 

V Intersectionality of Inequality Factors ï It is essen-

tial to recognize that economic inequality does not 

https://en.wikipedia.org/wiki/Income_inequality_metrics
https://www.apa.org/topics/economic-inequality
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
https://blogs.worldbank.org/en/opendata/the-geography-of-high-inequality--monitoring-the-world-bank-s-ne
https://blogs.worldbank.org/en/opendata/the-geography-of-high-inequality--monitoring-the-world-bank-s-ne
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
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https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
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https://www.amacad.org/publication/race-gender-economic-inequality-united-states
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result from any single factor but rather from the in-

tersection of various elements, including race, gen-

der, and geographic location. Policy frameworks of-

ten reflect and reinforce these inequalities, shaping 

the experiences of different demographic groups 

[38]. Addressing economic inequality thus requires a 

comprehensive approach that considers these inter-

secting influences to promote equity and opportuni-

ty for all. 

 

Table 1 

Key indices for Measuring Economic Inequality [21, 26, 34, 46] 
 

 Content Advantages Limitations  

Gini  

Coefficient 

 

widely used measure derived from the 

Lorenz Curve, which plots the cumula-

tive percentage of total income against 

the cumulative percentage of the popula-

tion. The further the Lorenz curve devi-

ates from the line of perfect equality, the 

greater the inequality, with the Gini 

Index ranging from 0 (perfect equality) 

to 1 (perfect inequality). 

Simplicity: The Gini Coeffi-

cient is easy to calculate and 

interpret, making it a popu-

lar choice among policy-

makers and economists. 

Global Comparisons: Its 

ease of understanding fa-

cilitates comparisons of 

inequality across different 

countries. 

Lack of Detail: While the 

Gini Coefficient indicates 

the level of inequality, it 

does not elucidate the na-

ture of disparities ï wheth-

er they stem from income 

or wealth differences, nor 

does it address variations 

across demographic 

groups. 

Palma Ratio 

 

focuses specifically on the extremes of 

income distribution by comparing the 

share of income or wealth held by the top 

10% of the population to that of the bot-

tom 40%. This metric is particularly 

significant as it highlights the disparities 

between the wealthiest and the poorest 

segments, positing that the middle class 

remains relatively stable and does not 

drive overall inequality. 

Targeted Focus: By concen-

trating on the richest and 

poorest, the Palma Ratio 

provides a more direct view 

of inequality among the 

extremes. 

Ease of Calculation: Its 

straightforward formula 

allows for quick computa-

tion and understanding. 

 

Middle Class Ignored: The 

Palma Ratio pays little at-

tention to the income distri-

bution of the middle class, 

which can overlook im-

portant trends within this 

demographic. 

Partial Perspective: It does 

not reflect the overall ine-

quality across the entire 

population, focusing solely 

on the extremes. 

Theil Index 

 

an entropy-based measure that quanti-

fies inequality by evaluating the level of 

"disorder" in income distribution. It 

calculates the logarithmic differences 

between each individual's income and 

the average income, assigning more 

weight to larger disparities. The index 

ranges from 0 to infinity, with higher 

values indicating greater inequality. 

Sensitivity to Disparities: 

The Theil Index is more re-

sponsive to variations in the 

higher income spectrum 

compared to other 

measures, providing a nu-

anced perspective on eco-

nomic inequality. 

 

Complex Calculation: The 

calculation process can be 

more intricate than that of 

the Gini Coefficient or 

Palma Ratio, which may 

deter some users from 

utilizing this metric. 

 

 

Inequality, in its broadest sense, refers to a condi-

tion in which individuals or groups experience unequal 

access to limited resources. Within the framework of 

socio-geographical research, socio-economic inequality 

is analyzed through the spatial distribution of key indica-

tors and their interaction with natural conditions and 

economic structures. 

The roots of socio-economic inequality are multi-

faceted. Historical legacies often shape a region's pre-

sent-day economic performance, as past development 

trajectories influence access to infrastructure, institu-

tions, and opportunities. Economic determinants ï such 

as national policy frameworks, investment climate, infla-

tion, and unemployment ï directly affect income levels 

and living standards. Educational disparities also play a 

crucial role: limited access to quality education remains 

a significant barrier to social mobility and poverty reduc-

tion. In addition, political factors and governance prac-

tices further influence the distribution of resources and 

opportunities across regions [15, 18]. 

Economic inequality has far-reaching implications 

that affect not only individuals but also societies as a 

whole. The consequences are multifaceted, spanning 

health, social cohesion, and economic growth. The corre-

lation between economic inequality and health outcomes 

is significant. Higher levels of income disparity are asso-

ciated with increased rates of both mental and physical 

health issues, including higher mortality rates and lower life 

expectancy [23]. In societies with greater inequality, 

citizens often experience poorer access to healthcare and 

social services, which further exacerbates these health 

disparities [8]. Economic divides can severely impact 

social cohesion within communities. When wealth is 

concentrated in the hands of a few, it can lead to social 

fragmentation, eroding trust and solidarity among differ-

ent social groups [17, 23]. This fragmentation is often 

reflected in lower levels of civic participation and social 

engagement, particularly among vulnerable populations 

who may feel marginalized [4, 8, 42]. The implications 

of economic inequality extend into the realm of econom-

https://social.desa.un.org/publications/reducing-poverty-and-inequality-in-rural-areas-key-to-inclusive-development
https://social.desa.un.org/publications/reducing-poverty-and-inequality-in-rural-areas-key-to-inclusive-development
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-023-04387-2
https://www.ncesc.com/geographic-faq/what-are-the-key-concepts-and-approaches-of-economic-geography/
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-023-04387-2
https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
https://www.ncesc.com/geographic-faq/what-are-the-key-concepts-and-approaches-of-economic-geography/
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ic growth. Research indicates that high levels of inequal-

ity can impede growth in poorer countries while encour-

aging growth in wealthier regions. Initiatives aimed at 

reducing inequality, such as educational policies and 

wealth redistribution mechanisms, have been shown to 

promote overall economic health by enhancing opportu-

nities for all individuals to participate in the economy. 

Moreover, studies suggest that the relationship between 

income inequality and economic growth is mediated by 

the level of equality of opportunity, particularly as influ-

enced by intergenerational mobility [17]. When opportu-

nities are equally accessible, economic growth tends to 

be more robust and sustainable. 

In geographical view, the spatial dimensions of 

economic inequality warrant attention. Living in de-

prived neighborhoods can adversely affect individual 

outcomes, extending beyond personal characteristics such 

as education level. This concept, known as neighborhood 

effects, highlights how the residential context can signif-

icantly influence a range of life outcomes, including 

educational achievement and economic mobility [20]. 

Policies aimed at addressing these spatial disparities are 

crucial for promoting equitable growth. Investments in 

education, public services, and infrastructure in under-

resourced areas can help bridge the rural-urban divide 

and foster inclusive growth [45]. A critical aspect of 

economic inequality is the urban-rural divide, with large 

metropolitan areas often exhibiting significantly higher 

average incomes compared to rural regions [4, 8]. For 

instance, job market concentration in urban areas facili-

tates access to high-paying sectors like technology and 

finance, while rural areas may be limited to lower-paying 

industries such as agriculture. This disparity emphasizes 

the need for comprehensive strategies that engage both 

urban and rural actors in addressing issues such as educa-

tion, transportation, and economic development to bridge 

the inequality gap [27]. The relationship between income 

inequality and affordability in cities has been a focal point 

of geographical research. Data indicates that cities with 

high-income disparities often lie within metropolitan 

areas that reflect similar trends, suggesting a strong in-

terconnectedness between urban centers and their sur-

rounding regions. Importance of regional collaboration 

among policymakers to address the systemic causes of 

inequality that extend beyond city borders [27]. Despite 

the higher rates of poverty in rural areas, income ine-

quality tends to be lower than in urban centers, as top 

incomes are predominantly earned in cities. Neverthe-

less, rural communities face significant challenges, includ-

ing limited access to resources and opportunities for eco-

nomic mobility. As economic forces driving growth can 

simultaneously increase inequality, it is crucial for rural 

development policies to account for both local conditions 

and broader economic trends, ensuring that the benefits 

of growth are equitably distributed across all de-

mographics [43]. Governments face a challenging task in 

selecting their policy combinations to address economic 

inequality. The decision-making process can be fraught 

with difficulty, as certain groups may experience short-

term losses that they may not recover from promptly. 

Nonetheless, there exist tools and strategies that could 

provide long-term benefits, including accelerated eco-

nomic growth, more significant poverty reduction, and 

diminished inequality. Failing to leverage these instru-

ments would be a considerable error on the part of poli-

cymakers [4]. 

Economic inequality has far-reaching consequences 

that extend beyond the mere financial disparity between 

the wealthy and the impoverished [25]. This issue has 

profound implications for social stability, economic 

growth, and environmental sustainability, thereby posing 

significant challenges to sustainable development (Ta-

ble 2). 

Addressing the consequences of economic inequali-

ty necessitates international co- operation, as this issue 

transcends national borders [36]. Collective action is 

essential for developing effective policies aimed at re-

ducing inequality, promoting equitable resource distribu-

tion, and fostering sustainable economic growth. Global 

initiatives, such as the Sustainable Development Goals 

(SDGs), underscore the importance of collaborative 

efforts to tackle the multi-faceted challenges posed by 

economic inequality and its consequences [3]. 

Economic inequality is increasingly recognized as a 

significant global challenge that impacts sustainable 

development efforts worldwide. It encompasses dispari-

ties in income, wealth, and access to resources and op-

portunities, contributing to social and economic instabil-

ity. Sustainable development is inherently linked to ad-

dressing economic inequality, as it encompasses not only 

economic growth but also social and environmental 

dimensions. 

Sustainable development requires an inclusive ap-

proach that ensures equitable opportunities for all indi-

viduals. This includes the elimination of poverty and 

famine, the reduction of inequality, and the provision of 

equal opportunities across different socioeconomic 

groups. The United Nations' Sustainable Development 

Goals (SDGs) explicitly highlight the importance of 

reducing inequalities, with Goal 1 aiming to end poverty 

in all its forms everywhere, which is fundamentally 

dependent on robust economic systems capable of 

providing opportunities for marginalized populations 

[36]. To combat economic inequality effectively, strate-

gies must be employed that foster inclusive economic 

growth, such as promoting decent work and encouraging 

innovation and infrastructure development. Businesses 

also play a crucial role in this context by adopting sus-

tainable practices that reduce their environmental impact 

while contributing to economic growth. This holistic 

approach is essential for creating a more equitable and 

sustainable future, ensuring that the benefits of economic 

progress are shared broadly rather than concentrated in 

the hands of a few [32]. Addressing economic inequality 

is not just a moral imperative; it is a prerequisite for 

achieving sustainable development and ensuring a pros-

perous future for all [2]. International bodies, particular-

ly within the United Nations framework, have recog-

nized the urgency of addressing economic inequalities as 

part of the Sustainable Development Goals (SDGs). 

Specifically, SDG 10 aims to "reduce inequality within 

and among countries". The High-Level Political Forum 

on Sustainable Development has been identified as a 

critical platform for monitoring and enhancing accounta-

bility mechanisms related to this goal [7, 40].  
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https://www.academia.edu/123267098/Perspective_chapter_Examining_the_intersecting_connections_between_intersectionality_and_socioeconomic_inequality
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Table 2 

Consequences of Economic Inequality in Sustainable development context [3, 11, 24, 36,] 
 

Social Consequences Economic Consequences Environmental Consequences 

The widening gap between the rich 

and the poor often leads to increased 

social tensions and unrest. Economic 

inequality is linked to higher crime 

rates, as marginalized communities 

may resort to illegal means to survive 

when they face limited economic 

opportunities. Moreover, unequal 

access to resources, including educa-

tion and healthcare, exacerbates social 

mobility issues, entrenching poverty 

for future generations. The lack of 

equitable access to education limits 

the potential for individuals to im-

prove their socioeconomic status, 

perpetuating cycles of poverty and 

disenfranchisement. 

From an economic perspective, 

high levels of inequality can hin-

der overall economic growth. 

Wealth concentrated in the hands 

of a few can result in reduced con-

sumer spending, as the affluent are 

less likely to spend a significant 

proportion of their income com-

pared to lower-income households. 

Additionally, economic inequality 

can stifle innovation and produc-

tivity growth, as a lack of access to 

education and technology for low-

er-income individuals limits the 

potential workforce's capabilities. 

Research indicates that countries 

with high levels of inequality often 

experience slower economic 

growth due to these barriers. 

Economic inequality also has im-

plications for environmental sus-

tainability. Disadvantaged commu-

nities frequently bear the brunt of 

environmental degradation, facing 

higher exposure to pollution and 

fewer resources to adapt to climate 

change impacts. Furthermore, the 

unequal distribution of wealth leads 

to unequal consumption patterns, 

where the affluent contribute dis-

proportionately to environmental 

harm through higher levels of con-

sumption and waste generation. 

This disparity complicates efforts to 

promote sustainable development, 

as policies must address both eco-

nomic and environmental equity to 

be effective. 

 

In recent years, research on economic inequality 

has increasingly focused on its spatial dimensions, par-

ticularly in relation to rural-urban disparities. Scholars 

have highlighted that technological advancements, such 

as digital connectivity, present both challenges and op-

portunities for bridging these divides [4]. Rural areas 

often lack the necessary infrastructure and skills to adapt 

to global economic trends, which can exacerbate existing 

inequalities. Consequently, there is a growing recogni-

tion of the importance of balanced regional development 

as governments worldwide intensify efforts to address 

these disparities [4, 40]. As discussions about economic 

inequality continue to evolve, researchers advocate for 

policies that prioritize equity, such as targeted reductions 

in social benefits and increased taxes on wealth, which 

can address the systemic roots of inequality. The 

COVID-19 pandemic has further highlighted the urgent 

need for such reforms, as it has disproportionately impact-

ed low-income communities and threatened previous 

gains in reducing global inequality [41]. The ongoing 

debates suggest that ad- dressing economic inequality will  

require a multifaceted approach that includes public health 

considerations, societal attitudes, and structural reforms 

aimed at creating more equitable systems. Research into 

economic inequality is increasingly focusing on the 

systemic barriers faced by disadvantaged minorities and 

women throughout various sectors, particularly within 

the innovation curve of society and the economy. Studies 

indicate that addressing these issues is critical for creat-

ing equitable opportunities and fostering inclusive 

growth. Current investigations suggest that while the 

field is still developing, there is promising evidence that 

could inform policy changes aimed at mitigating these 

disparities [14]. 

Future research should aim to adopt more nuanced 

methodologies that consider the interplay between be-

tween- and within-country inequalities. There is an urgent 

need for studies that examine the impacts of economic 

globalization on inequality, moving beyond aggregate 

economic indicators to investigate the implications of 

inequality at the individual level. The ongoing shifts in 

global inequality patterns, termed the "inequality transi-

tion," present a pivotal area for further exploration. By 

addressing these gaps, future research can contribute to a 

more holistic understanding of economic inequality and 

inform policies aimed at fostering equitable development 

across diverse geographies. The application of the tools 

of social geography will enable a comprehensive study 

of socio-economic inequality, the identification of pre-

conditions and factors for its formation, the characteris-

tics of its manifestations, the search for mechanisms to 

address pressing issues, and more. Therefore, socio-

economic inequality is a complex phenomenon that 

requires a comprehensive approach to its study and reso-

lution. Socio-geographical research provides valuable 

information for understanding the spatial features of 

inequality and developing effective strategies to over-

come it. 

Conclusions. The study has demonstrated that eco-

nomic inequality remains a persistent and multidimen-

sional global challenge that directly affects the imple-

mentation of sustainable development goals. The con-

ceptualization of economic inequality reveals its com-

plex nature, shaped by both historical and contemporary 

factors, including globalization, uneven access to re-

sources, institutional inefficiencies, and structural dispar-

ities within and between countries. 

Through the application of a geographical approach, 

the study substantiates the spatial differentiation of eco-

nomic inequality, highlighting significant disparities not 

only between global North and South but also within 

national territories. These spatial characteristics under-

score the importance of considering territorial factors in 

both the diagnosis of inequality and the development of 

policy responses. 

The analysis of methodological tools confirmed the 
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growing importance of spatial data, cartographic model-

ing, and integrated indices in monitoring inequality at 

different scales. Regional manifestations of inequality 

were illustrated using relevant indicators, proving the 

close interdependence between economic conditions, 

social structures, and environmental limitations. 

Key factors contributing to the formation and deep-

ening of inequality were identified, such as income dis-

tribution imbalances, unequal access to education and 

healthcare, labor market segmentation, and insufficient 

institutional regulation. The study also emphasized the 

detrimental consequences of economic inequality for 

sustainable development, including increased social 

tension, reduced economic mobility, and weakened so-

cial cohesion. 

The findings confirm the relevance and potential of 

the geographic approach for a more holistic understand-

ing of inequality as a spatial and systemic phenomenon. 

Future research should expand the spatial-temporal scale 

of analysis and focus on evaluating the effectiveness of 

territorial policies aimed at reducing inequality while 

promoting sustainability. 
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ʆʣʝʢʩʘʥʜʨ ɼʫʤʥʦʚ 
ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɻʝʦʛʨʘʬʽʷè, 

ʢʘʬʝʜʨʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʽ ʨʝʛʽʦʥʦʟʥʘʚʩʪʚʘ ʽʤʝʥʽ ʂʦʩʪʷʥʪʠʥʘ ʅʻʤʮʷ,  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʤʘʡʜʘʥ ʉʚʦʙʦʜʠ, 4, ʤ. ʍʘʨʢʽʚ, 61022, ʋʢʨʘʾʥʘ 
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ʈɽɻɯʆʅɸʃʔʅʀʁ ʈʀʅʆʂ ʇʈɸʎɯ  

ʗʂ ʆɹôɭʂʊ ʉʋʉɯʇʃʔʅʆ-ɻɽʆɻʈɸʌɯʏʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʟʫʤʦʚʣʝʥʘ ʛʣʠʙʦʢʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ 

ʝʢʦʥʦʤʽʯʥʫ, ʜʝʤʦʛʨʘʬʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʠ. ʇʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʩʧʨʠʯʠʥʠʣʦ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚʥʦ-

ʩʪʽ, ʧʨʠʟʚʝʣʦ ʜʦ ʤʘʩʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʧʦʛʣʠʙʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʡ ʥʘʩʝʣʝʥ-

ʥʷ ʪʘ ʨʝʣʦʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʨʦʩʪʘʥʥʷ ʥʝʬʦʨʤʘʣʴʥʦʾ ʟʘʡʥʷʪʦʩʪʽ ʪʦʱʦ. ʎʽ ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʥʝ ʣʠʰʝ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ, ʘ ʡ 

ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʮʽʣʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʟʦʢʨʝʤʘ.  

ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦ-

ʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʫ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ. ɿʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 11.00.02 ï ʝʢʦʥʦʤʽʯʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʛʝʦʛʨʘʬʽʷ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʘʡʥʷʪʦʩʪʽ, ʨʦʟʤʽʱʝʥʥʶ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦʩʪʦʨʦʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʧʠʪʫ ʽ 

ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʧʨʘʮʶ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʣʦʢʘʣʴʥʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʋʢʨʘʾʥʠ. ʈʠʥʦʢ ʧʨʘʮʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʩʪʦ-

ʨʦʚʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʦʣʽʩʪʨʫʢʪʫʨʥʘ ʩʠʩʪʝʤʘ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠ-

ʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢ ʛʝʦʛʨʘʬʽʯʥʠʡ, 

ʩʠʩʪʝʤʥʠʡ, ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʆʢʨʝʩʣʝʥʦ ʢʦʣʦ ʧʠʪʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʋʢʨʘ-

ʾʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ (ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʡʥʠ 

ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʤʘʡʞʝ ʪʨʠ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʤʽʛʨʘʮʽʡʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ, ʨʝʣʦʢʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʟʤʽʥʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽ ʧʨʦʬʽʣʶ ʪʦʱʦ).   

ɼʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʩʫʯʘʩʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʚʠʷʚʣʝʥʥʷ 

ʥʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʨʦʟʤʽʱʝʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ ʮʽʣʽʩʥʦʾ ʧʦʣʽʪʠʢʠ, ʩʧʨʷ-

ʤʦʚʘʥʦʾ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʋʢʨʘʾʥʠ. ʉʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʽ ʜʠʩʧʨʦʧʦʨʮʽʾ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʧʦʜʦʣʘʥʥʷ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʧʦʣʽʪʠʢʠ ʟ ʤʝʪʦʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʠʢʣʠʢʽʚ ʚʽʡʥʠ ʪʘ ʧʦʩʠʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʠʥʦʢ ʧʨʘʮʽ, ʪʨʫʜʦʚʠʡ ʧʦʪʝʥʮʽʘʣ, ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ, ʩʫʩʧʽʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʽ ʜʠʩʧʨʦʧʦʨʮʽʾ, 

ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, ʋʢʨʘʾʥʘ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʟʫʤʦʚʣʝʥʘ ʛʣʠ-

ʙʦʢʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʝʢʦʥʦʤʽʯ-

ʥʫ, ʜʝʤʦʛʨʘʬʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʠ. ʇʦʚʥʦʤʘʩʰʪʘ-

ʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʩʧʨʠʯʠʥʠʣʦ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʝʢʦʥʦʤʽʯ-

ʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʠʟʚʝʣʦ ʜʦ ʤʘʩʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʫʧʠʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʦʛʣʠʙʣʝʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʡ ʥʘ-

ʩʝʣʝʥʥʷ ʪʘ ʨʝʣʦʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʨʦʩʪʘʥʥʷ ʥʝʬʦʨ-

ʤʘʣʴʥʦʾ ʟʘʡʥʷʪʦʩʪʽ ʪʦʱʦ. ʎʽ ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ, ʘ ʡ ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʥʘʮʽ-

ʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʮʽʣʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʨʠʥʢʽʚ ʧʨʘʮʽ ʟʦʢʨʝʤʘ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʪʨʫʜʦ-

ʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʧʨʠʢʣʘʜʘʥʥʷ ʧʨʘʮʽ ʫ 

ʩʠʩʪʝʤʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ. ʈʠʥʦʢ ʧʨʘʮʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʢʘʪʝʛʦʨʽʷ, ʘ ʡ 

ʷʢ ʩʦʮʽʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ [8], ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʤʦ-

ʛʨʘʬʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʤʽʛʨʘʮʽʾ, ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʪʦʱʦ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʥʠʭ. ɺʽʜʧʦʚʽʜʥʦ, ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ 

ʧʨʦʷʚʽʚ ʨʠʥʢʫ ʧʨʘʮʽ ʤʘʻ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫ-

ʤʽʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ 

ʞʠʪʪʷ, ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʣʶʜʩʴ-

ʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʠʥʦʢ ʧʨʘʮʽ ʷʢ 

ʩʢʣʘʜʥʝ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʷʚʠʱʝ ʻ ʦʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʟʢʠ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʠʚʯʘʻ ʡʦʛʦ ʟ ʚʣʘʩʥʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ 

ʧʝʨʩʧʝʢʪʠʚʠ. ɿʦʢʨʝʤʘ, ʟ ʧʦʟʠʮʽʾ ʝʢʦʥʦʤʽʢʠ ʫ ʬʦʢʫʩʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦ-

ʟʠʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʡʥʷʪʦʩʪʽ, ʚʧʣʠʚ ʝʢʦʥʦʤʽʯʥʠʭ ʮʠʢʣʽʚ 

ʥʘ ʟʘʡʥʷʪʽʩʪʴ ʽ ʙʝʟʨʦʙʽʪʪʷ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ. ɿ 

ʧʦʟʠʮʽʾ ʩʦʮʽʦʣʦʛʽʾ ï ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʧʨʘʮʽ: ʩʪʨʫʢʪʫ-

ʨʘ ʟʘʡʥʷʪʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ, ʫʤʦʚʠ ʧʨʘ-

ʮʽ, ʛʝʥʜʝʨʥʘ ʪʘ ʚʽʢʦʚʘ ʥʝʨʽʚʥʽʩʪʴ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʨʠʥʢʫ  

_________________ 

É ɼʫʤʥʦʚ ʆ., 2024 
This work is licensed under a https://creativecommons.org/licenses/by/4.0/  

https://doi.org/10.26565/2076-1333-2024-37-13
mailto:oleksandr.dumnov@student.karazin.ua
https://orcid.org/0009-0003-7002-3558
https://doi.org/10.26565/2076-1333-2024-37-13
https://doi.org/10.26565/2076-1333-2024-37-13
https://creativecommons.org/licenses/by/4.0/


ISSN 2076-1333 ʏʘʩʦʧʠʩ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, 2024, ʚʠʧʫʩʢ 37 

144 

 

ʧʨʘʮʽ, ʧʦʚʝʜʽʥʢʦʚʽ ʤʦʜʝʣʽ ʪʦʱʦ. 

ɿ ʧʦʟʠʮʽʾ ʜʝʤʦʛʨʘʬʽʾ ï ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʷʢ ʜʝʤʦ-

ʛʨʘʬʽʯʥʠʡ ʨʝʩʫʨʩ, ʚʨʘʭʦʚʫʶʯʠ ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ 

ʥʘʩʝʣʝʥʥʷ, ʨʽʚʝʥʴ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ, ʩʤʝʨʪʥʦʩʪʽ, ʤʽʛ-

ʨʘʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʧʦʟʠʮʽʶ ʨʦʙʦʯʦʾ ʩʠʣʠ. ɿ 

ʧʦʟʠʮʽʾ ʶʨʠʩʧʨʫʜʝʥʮʽʾ ï ʟʘʢʦʥʦʜʘʚʯʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʽʥʩʪʠʪʫʮʽʡʥʽ ʟʘʩʘʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ; ʟ ʧʦ-

ʟʠʮʽʾ ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʦʣʽʪʠʢʠ ï ʨʦʟʨʦʙʢʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʨʝʛʽ-

ʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟʘʡʥʷʪʦʩʪʽ, ʤʝʭʘʥʽʟʤʽʚ ʜʝʨʞʘʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʽʪʠʢʠ. ɿ 

ʧʦʟʠʮʽʾ ʛʝʦʛʨʘʬʽʾ ʫ ʬʦʢʫʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʩʧʽʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʠʥʢʫ ʧʨʘʮʽ: ʨʦʟʤʽʱʝʥʥʷ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʨʝʛʽʦʥʘʣʴʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ, ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ ʨʦʟʩʝʣʝʥʥʷ, ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʩʝ-

ʣʝʥʥʷ, ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʨʠʥʢʫ 

ʧʨʘʮʽ ʪʦʱʦ.  

ɸʥʘʣʽʟ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙʫʣʠ ʚʠ-

ʢʦʥʘʥʽ ʪʘ ʟʘʭʠʱʝʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ 25 ʨʦʢʽʚ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʠ-

ʪʘʥʥʷʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʽʚ 

ʧʨʘʮʽ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʩʪʫʧʥʠʤ ʥʘʫʢʦʚʠʤ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤ (ʟʛʽʜʥʦ ʟ ʇʝʨʝ-

ʣʽʢʦʤ ʥʘʫʢʦʚʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ [18]): 08.01.01 ï ɽʢʦ-

ʥʦʤ̔ʯʥʘ ʪʝʦʨʽʷ, 08.00.02 ï ʉʚʽʪʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ 

ʤʽʞʥʘʨʦʜʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ, 08.00.03 ï ɽʢʦʥʦ-

ʤʽʢʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, 

08.00.05 ï ʈʦʟʚʠʪʦʢ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʽ ʨʝʛʽʦʥʘʣʴʥʘ 

ʝʢʦʥʦʤʽʢʘ, 08.00.07 ï ɼʝʤʦʛʨʘʬʽʷ, ʝʢʦʥʦʤʽʢʘ ʧʨʘʮʽ, 

ʩʦʮʽʘʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ʽ ʧʦʣʽʪʠʢʘ, 08.00.10 ï ʉʪʘʪʠʩʪʠ-

ʢʘ, 08.00.11 ï ʄʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʽʥʬʦʨ-

ʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʝʢʦʥʦʤʽʮʽ, 08.02.03 ï ʆʨʛʘʥʽʟʘ-

ʮʽʷ ʫʧʨʘʚʣʽʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽ-

ʢʦʶ, 11.00.02 ï ɽʢʦʥʦʤʽʯʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʛʝʦʛʨʘʬʽʷ, 

25.00.02 ï ʄʝʭʘʥʽʟʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʉʝʨʝʜ 

ʨʦʙʽʪ ʛʝʦʛʨʘʬʽʚ-ʩʫʩʧʽʣʴʥʠʢʽʚ ʚʽʜʤʽʯʘʻʤʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ɯ.ʄ. ɺʦʨʦʥʽʥʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ.ɺ. ɹʘʛʨʦʚʘ [7], 

ʆ.ʄ. ʃʝʚʘʜʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʃ.ʆ. ʄʘʨʤʫʣʴ [12], 

ɺ.ʉ. ɻʨʠʮʝʚʠʯʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʆ.ɯ. ʐʘʙʣʽʷ [9], 

ʄ.ʄ. ʃʦʛʚʠʥʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɯ.ʄ. ɼʫʜʥʠʢʘ [13], 

ʖ.ʖ. ɿʘʚʦʣʦʢʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʃ.ʄ. ʅʻʤʝʮʴ [10], 

ɿ.ɺ. ɹʦʡʢʦ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʃ.ɯ. ɿʝʣʝʥʩʴʢʦʾ [4], 

ʅ.ɯ. ɿʘʧʫʭʣʷʢ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ.ɯ. ʌʘʱʝʚʩʴʢʦʛʦ 

[11], ʆ.ɺ. ɹʝʟʧʘʣʦʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ.ʄ. ʇʝʨʝʩʻʢʽʥʘ 

[3], ɺ.ʉ. ʉʘʡʯʫʢʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʂ.ɺ. ʄʝʟʝʥʮʝʚʘ 

[19], ʂ.ʆ. ɹʫʪʢʘʣʶʢ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ.ʇ. ʅʘʛʽʨʥʦʾ 

[5], ɯ.ʆ. ʄʦʩʪʦʚʦʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʅ.ɯ. ʄʝʟʝʥʮʝʚʦʾ 

[15], ʖ.ɺ. ʇʘʩʝʚʠʯʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʅ.ʅ. ʂʦʮʘʥ 

[17], ʃ.ɺ. ʃʦʧʫʰʥʷʢ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʂ.ʁ. ʂʽʣʽʥʩʴʢʦʾ [14], ʆ.ɺ. ɺʘʱʝʥʢʦ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʗ.ɹ. ʆʣʽʡʥʠʢʘ [6], ɸ.ʆ. ʉʣʽʧʯʫʢ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʖ.ʄ. ɹʘʨʩʴʢʦʛʦ [20].  

ʇʦʧʨʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ ʜʦ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ 

ʧʨʘʮʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ï ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ ʩʫʩʧʽʣʴʥʦʾ ʛʝʦʛ-

ʨʘʬʽʾ, ʩʫʯʘʩʥʽ ʫʤʦʚʠ (ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʚʽʡʥʠ ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, ʤʘʡʞʝ ʪʨʠ ʨʦʢʠ ʧʦʚʥʦʤʘ-

ʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʤʽʛʨʘʮʽʡʥʽ ʧʝʨʝʤʽ-

ʱʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ, ʨʝʣʦ-

ʢʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʟʤʽʥʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽ ʧʨʦʬʽʣʶ ʪʦʱʦ) ʬʦʨʤʫʶʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ ʪʘ ʟʘʧʠʪʠ 

ʜʦʩʣʽʜʞʝʥʴ. ʄʠ ʥʝ ʩʪʘʚʠʤʦ ʟʘ ʤʝʪʫ ʦʛʣʷʜ ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝ-

ʥʠʭ ʧʠʪʘʥʥʷʤ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʮʽʣʦʤʫ ʪʘ ʦʢʨʝʤʠʤ ʘʩʧʝ-

ʢʪʘʤ ʟʦʢʨʝʤʘ, ʘ ʧʨʘʛʥʝʤʦ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʥʘ 

ʘʥʘʣʽʟʽ ʩʘʤʝ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʟʦʢʨʝʤʘ ï ʜʠʩʝʨʪʘʮʽʡʥʠʭ), ʧʨʠʩʚʷʯʝʥʠʭ 

ʧʨʦʙʣʝʤʘʪʠʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ. ɺʽʜʧʦʚʽ-

ʜʥʦ, ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʠʥʢʫ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽ-

ʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘ-

ʚʜʘʥʴ ʟ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʫ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ. ɼʦʩʷʛ-

ʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʥʘ-

ʩʪʫʧʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ: ʘʥʘʣʽʟ ʜʠʩʝʨʪʘʮʽʡ-

ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʠʪʘʥʴ ʛʝʦʛʨʘʬʽʾ ʧʨʘʮʽ ʟʘ ʩʧʝʮʽʘʣʴ-

ʥʽʩʪʶ 11.00.02 ï ʝʢʦʥʦʤʽʯʥʘ ʪʝ ʩʦʮʽʘʣʴʥʘ ʛʝʦʛʨʘʬʽʷ; 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʩʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ; ʦʢʨʝʩʣʝʥʥʷ 

ʢʦʣʘ ʧʠʪʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʋʢʨʘʾʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʫʩʧʽ-

ʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦ-

ʚʘʭ.    

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʟʣʘʤʽ ʪʠʩʷʯʦ-

ʣʽʪʴ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 11.00.02 ï ʝʢʦʥʦʤʽʯʥʘ ʪʘ ʩʦʮʽʘ-

ʣʴʥʘ ʛʝʦʛʨʘʬʽʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʯʦʪʠʨʠ ʜʠʩʝʨʪʘʮʽʡʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʧʽʣʦʪʥʠʤʠ ʟ ʧʠʪʘʥʴ ʛʝʦʛʨʘʬʽʾ 

ʧʨʘʮʽ: ʆ.ʄ. ʃʝʚʘʜʠ çʉʫʩʧiʣʴʥʦ-ʛʝʦʛʨʘʬiʯʥi ʦʩʥʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ 

ʧʨʘʮʽ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ (ʥʘ ʧʨʠʢʣʘʜʽ ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʪʽ)è [12] ʪʘ ɯ.ʄ. ɺʦʨʦʥʽʥʘ çʌʦʨʤʫʚʘʥʥʷ ʪʝʨʠʪʦ-

ʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʥʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʫʤʦʚʘʭ (ʥʘ ʧʨʠʢʣʘʜʽ ɸʈ ʂʨʠʤ ʽ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ)è [7]. 

ʋ ʨʦʙʦʪʽ ʆ.ʄ. ʃʝʚʘʜʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ 

ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩ-

ʪʽ ʨʝʛʽʦʥʫ, ʷʢ ʧʨʘʢʪʠʯʥʠʡ ʢʝʡʩ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʜʝ-

ʤʦʛʨʘʬʽʯʥʦʾ ʩʠʪʫʘʮʽʾ i ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘ-

ʮʽʾ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʨʦʚʝʜʝ-

ʥʦ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʨʠʥʢʫ ʧʨʘʮʽ ʩʽʣʴʩʴ-

ʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʨʦʙʣʝʥʦ ʟʘʭʦ-

ʜʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ 

ʧʨʘʮʽ [12]. ʋ ʨʦʙʦʪʽ ɯ.ʄ. ɺʦʨʦʥʽʥʘ ʨʦʟʨʦʙʣʝʥʦ ʤʦ-

ʜʝʣʴ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ɸʈ ʂʨʠʤ, 

ʚʠʟʥʘʯʝʥʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʣʦʢʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʾʭʥʶ ʪʠʧʽʟʘʮʽʶ, ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʠ ʨʝʛʽ-

ʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʧʠʪʘʥʥʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ 

ʧʨʘʮʽ. ʋ ʜʠʩʝʨʪʘʮʽʾ ɺ.ʉ. ɻʨʠʮʝʚʠʯʘ çɺʽʜʪʚʦʨʶʚʘʣʴ-

ʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʨʝʛʽʦʥʫ (ʤʘʪʝʤʘʪʠ-

ʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽè [9] ʡʜʝʪʴʩʷ ʧʨʦ ʨʠʥʦʢ ʧʨʘʮʽ, ʭʦʯʘ ʥʝ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦ ʚ ʡʦʛʦ ʢʣʘʩʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʷʢ ʩʠʩʪʝʤʠ 

ʚʟʘʻʤʦʜʽʾ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ, ʘ ʚ 

ʢʦʥʪʝʢʩʪʽ ʘʥʘʣʽʟʫ ʚʽʜʪʚʦʨʝʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʷʢ 

ʦʩʥʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʨʦʟʛ-

ʣʷʜʘʶʪʴʩʷ ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ, ʧʽʜ-

ʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ, ʚʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʟʘʭʚʦʨʶʚʘ-

ʥʽʩʪʴ ʽ ʩʤʝʨʪʥʽʩʪʴ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʆʢʨʝʤʦ 

ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʤʝʪʦʜʘʭ ʪʘ ʧʽʜʭʦʜʘʭ, ʷʢʽ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ, ʮʝ ʟʦʢʨʝʤʘ: ʛʝʦʛʨʘʬʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʦ-

ʜʝʣʶʚʘʥʥʷ [12], ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ [7] 

ʪʦʱʦ. ʈʦʙʦʪʘ ɺ.ʉ. ɻʨʠʮʝʚʠʯʘ, ʷʢ ʽ ʧʦʜʘʣʴʰʽ ʨʦʙʦʪʠ 

ʚʯʝʥʦʛʦ, ʧʦʢʘʟʫʻ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʤʝʪʦʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʫ ʩʫʩʧʽʣʴʥʦ-
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ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʦʢʨʝʤʘ, ʜʠʩʝʨʪʘʮʽʡʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦʩʪʽ, ʩʠʩʪʝʤʥʦʩʪʽ, 

ʽʻʨʘʨʭʽʯʥʦʩʪʽ; ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝʤʥʠʡ, ʢʦʤʧʣʝʢʩʥʠʡ, 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʽ ʩʝʛʤʝʥʪʘʮʽʡʥʠʡ ʧʽʜʭʦʜʠ; ʚʠʢʦʨʠʩ-

ʪʘʥʽ ʤʘʪʝʤʘʪʠʯʥʠʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜʠ (ʬʘʢʪʦʨ-

ʥʦʛʦ ʘʥʘʣʽʟʫ, ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ), ʤʝʪʦʜʠ ʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʪʠʧʦʣʦʛʽʾ, ʢʘʨʪʦʛʨʘ-

ʬʽʯʥʠʡ, ʽʩʪʦʨʠʯʥʠʡ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʪʠʧʽʟʘʮʽʾ ʽ 

ʨʘʡʦʥʫʚʘʥʥʷ [9]. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʄ.ʄ. ʃʦʛʚʠʥʘ 

çʇʨʘʮʝʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ 

ʡʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷè (2002 ʨ.) ʦʭʦʧʣʶʻ 

ʧʨʦʙʣʝʤʘʪʠʢʫ ʬʦʨʤʫʚʘʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦ-

ʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʝʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʇʦʣʪʘʚ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʧʨʘʮʝʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʩʢʣʘʜʥʦʾ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʦ-ʩʫʩʧʽʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʪʝʦ-

ʨʝʪʠʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʦʩʥʦʚ ʡʦʛʦ ʘʥʘ-

ʣʽʟʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ-

ʜʽʣʝʥʦ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ ʬʘʢʪʦʨʽʚ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʨʘʮʝʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʩʪʨʫʢ-

ʪʫʨʥʦ-ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʝʣʝʥʥʷ ʽ ʪʨʫʜʦ-

ʚʠʭ ʨʝʩʫʨʩʽʚ [13]. ʆʢʨʝʤʦ ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʚ ʮʽʡ 

ʨʦʙʦʪʽ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʠʚʯʝʥʥʶ ʨʠʥʢʫ ʧʨʘ-

ʮʽ: ʦʙˇʨʫʥʪʦʚʘʥʦ ʷʢ ʦʜʠʥ ʟ ʯʦʪʠʨʴʦʭ ʨʠʥʢʽʚ ʩʫʩʧʽʣʴʩ-

ʪʚʘ (ʨʘʟʦʤ ʽʟ ʨʠʥʢʦʤ ʟʝʤʣʽ, ʢʘʧʽʪʘʣʫ ʪʘ ʽʥʪʝʣʝʢʪʫ) ʫ 

ʨʦʟʚʠʥʫʪʽʡ ʝʢʦʥʦʤʽʮʽ, ʚʠʟʥʘʯʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚ ʯʝʨʝʟ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʚʝʩʪʠ-

ʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʪʦʱʦ [13]. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ 

ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʮʝʨʝʩʫʨʩ-

ʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʫʤʦʚʘʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʷʢʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ 

ʘʥʘʣʽʟ, ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʪʠʧʽʟʘʮʽʶ, ʦʮʽʥʢʫ ʚʽʜʪʚʦʨʶʚʘ-

ʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʣʦʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʽʦʥʘ-

ʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʧʦʙʫ-

ʜʦʚʠ ʤʝʭʘʥʽʟʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, ʨʦʟʨʦʙʣʝ-

ʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʘʮʝʨʝʩʫʨʩ-

ʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ, ʜʝ-

ʧʦʧʫʣʷʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɯʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʥʘʫʢʠ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʪʦʤʫ ʯʠʩ-

ʣʽ ʽ ʟ ʧʠʪʘʥʴ ʛʝʦʛʨʘʬʽʾ ʧʨʘʮʽ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ 

ʖ.ʖ. ɿʘʚʦʣʦʢʠ çʉʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʘʩʧʝʢʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽè (2008 ʨ.) ʻ ˇʨʫʥʪʦʚʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʷʢʝ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʧʽʜˇʨʫʥʪʷ 

ʩʫʩʧʽʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ ʚ ʘʩʧʝʢʪʽ ʘʥʘʣʽʟʫ ʪʨʫʜʦʚʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ [10]. ɺʜʦʩʢʦʥʘʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʘʥʘʣʽʟʫ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʽʥʪʝʛʨʫʚʘʚʰʠ ʷʢ ʢʣʘʩʠʯʥʽ 

ʩʦʮʽʘʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ, ʪʘʢ ʽ ʩʫʯʘʩʥʽ ʢʽʣʴʢʽʩʥʽ 

ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʻʜʥʫʻ ʩʦʮʽʘʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʢʦ-

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʬʘʢʪʦʨʥʦʛʦ ʡ ʢʣʘʩʪʝ-

ʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʥʘʜʘʣʦ ʛʣʠʙʠʥʠ ʚʠʩʥʦʚʢʘʤ ʽ ʜʦ-

ʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʜʽʡʩʥʝʥʦ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʤʝʞʘʭ ʍʘʨʢʽʚ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʠʢʦʥʘʥʦ ʪʠʧʦʣʦʛʽʶ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘʡʥʷʪʽʩʪʴ ʨʦʟʛ-

ʣʷʥʫʪʦ ʷʢ ʬʦʨʤʫ ʨʝʘʣʽʟʘʮʽʾ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʚʠʢʦʥʘʥʦ ʛʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʨʠʥʢʫ ʧʨʘʮʽ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʨʦʟʛʣʷʥʫʪʦ ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʶ 

ʨʦʙʦʯʦʾ ʩʠʣʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʡʥʷ-

ʪʽʩʪʴ ʪʘ ʙʝʟʨʦʙʽʪʪʷ. ʈʦʟʨʦʙʣʝʥʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʦʮʽʥ-

ʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʥʘ ʨʽʚʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ, ʟʜʽʡʩʥʝʥʦ ʾʭʥʻ 

ʨʘʥʞʫʚʘʥʥʷ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ 

ʨʝʛʽʦʥʘʣʴʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʪʘ ʦʢʨʝʩʣʠʪʠ ʪʠʧʦʣʦʛʽʶ 

ʨʘʡʦʥʽʚ ʟʘ ʨʽʚʥʝʤ ʨʝʘʣʽʟʘʮʽʾ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʥʘʜʘʥʦ ʩʫʩʧʽʣʴ-

ʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʱʦ ʤʘʻ ʙʝʟʧʦ-

ʩʝʨʝʜʥʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠ-

ʢʠ [10]. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ɿ.ɺ. ɹʦʡʢʦ çʉʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ɼʥʽʧʨʦ-

ʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽè (2012 ʨ.) ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʨʝʛʽʦʥʫ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʪʝʨʠʪʦʨʽʘ-

ʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʾʭʥʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʟʫʤʦ-

ʚʣʝʥʽʩʪʴ [4]. ɺʠʢʦʥʘʥʦ ʧʝʨʽʦʜʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʬʦʨʤʫ-

ʚʘʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ, ʧʽʜʢʨʝ-

ʩʣʝʥʦ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʫ ʝʚʦʣʶʮʽʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʗʢ ʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʖ.ʖ. ɿʘʚʦʣʦʢʠ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ɿ.ɺ. ɹʦʡʢʦ ʧʦʨʷʜ ʽʟ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʩʫʯʘʩʥʽ ʢʽʣʴʢʽʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ï ʬʘʢʪʦʨ-

ʥʠʡ ʽ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ 

ʦʟʥʘʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʙôʻʢʪʠʚʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ 

ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʠʦʢʨʝʤʠʪʠ 

ʟʦʥʠ ʥʘʡʙʽʣʴʰʦʾ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʥʘʧʨʫʛʠ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʚʽʜʪʚʦʨʝʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨ-

ʩʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʽ ʟʘʩʪʦʩʦʚʘʥʦ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ɼʥʽʧ-

ʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʠʢʘʪʦʨ ʬʦʨ-

ʤʫʚʘʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʜʽʡʩʥʝ-

ʥʦ ʪʠʧʽʟʘʮʽʶ ʨʘʡʦʥʽʚ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦ-

ʚʦ-ʯʘʩʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ [4].  

ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʪʽ ʨʦʙʦʪʠ, ʦʙôʻʢʪʦʤ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʚ ʷʢʠʭ ʚʠʩʪʫʧʘʚ ʨʠʥʦʢ ʧʨʘʮʽ.  

ʅ.ɯ. ɿʘʧʫʭʣʷʢ ʫ ʨʦʙʦʪʽ çʉʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ 

ʟʘʩʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʟʘʡʥʷʪʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ)è 

(2007 ʨ.) [11]. ʋ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘ-

ʣʫ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, 

ʨʦʟʢʨʠʪʦ ʩʪʨʫʢʪʫʨʥʫ ʧʨʠʨʦʜʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ 

ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ʆʙˇʨʫ-

ʥʪʦʚʘʥʦ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʣʦʢʘʣʴʥʠʭ ʽ ʪʦʯʢʦʚʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʾʭ ʘʥʘʣʽʟʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʦ- ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʠʪʦʨʽʾ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʦʮʽʥʮʽ ʩʪʘʥʫ ʪʘ ʪʝʥʜʝʥʮʽʡ 

ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʚʠʷʚʣʝʥʦ ʚʥʫʪʨʽʰʥʴʦʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʡʥʷ-

ʪʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ ʘʥʘʣʽʟʫ ʨʠʥʢʫ 

ʧʨʘʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʪʘ ʛʘʣʫʟʝʚʦʾ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ. ʋ ʤʝʞʘʭ ʨʦʙʦʪʠ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʩʫʩʧʽʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ ʧʨʘʮʽ ï ʫʪʦʯ-

ʥʝʥʦ ʟʤʽʩʪ ʧʦʥʷʪʴ çʨʝʛʽʦʥʘʣʴʥʠʡè, çʣʦʢʘʣʴʥʠʡè ʪʘ 

çʪʦʯʢʦʚʠʡè ʨʠʥʢʠ ʧʨʘʮʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʢʨʝʪʥʽ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʤ ʨʠʥʢʦʤ ʧʨʘʮʽ, ʬʦʨ-

ʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ 
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ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʠʥʦʢ 

ʧʨʘʮʽ ʚʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʚ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʽ ʧʨʦʩʪʦ-

ʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʦʣʦ-

ʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʨʠʥʢʫ 

ʧʨʘʮʽ [11].  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʆ.ɺ. ɹʝʟʧʘʣʦʾ çʆʩʦʙʣʠ-

ʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ʉʪʦʣʠʯʥʦʛʦ ʩʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫè (2009 ʨ.) ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢ-

ʩʥʝ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ʉʪʦʣʠʯʥʦʛʦ 

ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ 

ʚʭʦʜʷʪʴ ʂʠʾʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʪʘ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙ-

ʣʘʩʪʽ [3]. ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ 

ʫʪʦʯʥʝʥʦ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʴ çʨʝʛʽʦʥʘʣʴʥʠʡè ʽ çʣʦʢʘʣʴ-

ʥʠʡè ʨʠʥʦʢ ʧʨʘʮʽ ʷʢ ʝʣʝʤʝʥʪʽʚ ʩʫʩʧʽʣʴʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʯʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʪʨʴʦʭʝʪʘ-

ʧʥʦʾ ʩʪʨʫʢʪʫʨʠ: ʪʝʦʨʝʪʠʯʥʦʛʦ, ʘʥʘʣʽʪʠʯʥʦʛʦ ʪʘ ʩʠʥ-

ʪʝʪʠʯʥʦʛʦ ʨʽʚʥʽʚ. ɿʜʽʡʩʥʝʥʦ ʬʘʢʪʦʨʥʠʡ ʽ ʢʦʨʝʣʷʮʽʡ-

ʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ 

(ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʧʨʘʮʝʨʝʩʫ-

ʨʩʥʠʭ ʪʦʱʦ) ʥʘ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ ʧʨʘʮʽ ʨʝʛʽʦʥʫ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʽʥʪʝʛʨʘʣʴʥʽ ʬʘʢʪʦʨʠ, 

ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, ʪʘ 

ʚʠʟʥʘʯʝʥʦ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʧʨʦʷʚʫ. ɿʥʘ-

ʯʫʱʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʻ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʣʦʢʘʣʴʥʠʭ ʨʠʥ-

ʢʽʚ ʧʨʘʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʧôʷʪʴ ʪʠʧʽʚ ʨʘʡʦʥʽʚ ʟʘ ʨʽʚʥʝʤ 

ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ï ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʚʠʩʦʢʦʛʦ. 

ʇʨʦʚʝʜʝʥʦ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʢʘʥʩʽʾ, ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʨʦ-

ʙʦʯʦʾ ʩʠʣʠ. ʈʦʙʦʪʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦ-

ʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʡʥʷʪʦʩʪʽ: 

ʘʢʪʠʚʽʟʘʮʽʶ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ, ʟʤʽʮʥʝʥʥʷ ʥʦʨ-

ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʧʽʣʴʛʦʚʝ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʨʦʟ-

ʚʠʪʦʢ ʩʣʫʞʙ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʧʦʜʦʣʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ [3].  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ɺ.ʉ. ʉʘʡʯʫʢʘ çʈʝʛʽʦʥʘ-

ʣʴʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ: ʩʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟè (2012 ʨ.) ʟʜʽʡʩ-

ʥʝʥʦ ʚʩʝʙʽʯʥʝ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪ-

ʢʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

[19]. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʷʢ ʩʠʩʪʝʤʠ, ʱʦ ʬʦʨʤʫʻʪʴ-

ʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʫ 

ʤʝʞʘʭ ʨʝʛʽʦʥʫ. ɿʥʘʯʥʦʶ ʥʘʫʢʦʚʦʶ ʮʽʥʥʽʩʪʶ ʻ ʨʦʟʨʦ-

ʙʢʘ ʯʽʪʢʦʾ ʤʝʪʦʜʠʢʠ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʱʦ ʚʢʣʶʯʘʻ 

ʪʨʠ ʦʢʨʝʤʽ ʙʣʦʢʠ ï ʦʮʽʥʢʠ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ, 

ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥ-

ʥʷ. ʇʨʦʚʝʜʝʥʦ ʪʠʧʽʟʘʮʽʶ ʣʦʢʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʮʝʥʪʨʘʣʴʥʽ, ʧʨʠʮʝʥʪʨʦʚʽ, 

ʥʘʧʽʚʧʝʨʠʬʝʨʽʡʥʽ ʪʘ ʧʝʨʠʬʝʨʽʡʥʽ) ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʩʫʙʨʝʛʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʨʠʥʢʫ ʧʨʘʮʽ (ʍʤʝʣʴʥʠʮɹ-

ʢʠʡ, ʐʝʧʝʪʽʚʩʴʢʦ-ʉʣʘʚʫʪʩʴʢʠʡ, ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ ʩʫʙʨʝʛʽʦʥʠ). ʎʝ ʜʦʟʚʦʣʠʣʦ ʜʝʪʘʣʽʟʫʚʘʪʠ 

ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʆʢʨʝʤʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʻ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ 

ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʘʥʠʭ 

ʧʨʦ ʜʠʥʘʤʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʧʨʠʨʦʜʥʦʛʦ ʡ 

ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʭʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡ-

ʙʫʪʥʽʡ ʙʘʣʘʥʩ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʨʽʚʥʽ ʙʝʟʨʦʙʽʪʪʷ, 

ʟʘʡʥʷʪʦʩʪʽ, ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ. ʂʦʤʧʣʝʢʩʥʦ ʦʮʽʥʝ-

ʥʦ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ: ʘʚʪʦʨʦʤ ʟʜʽʡʩ-

ʥʝʥʦ ʛʨʫʧʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ʟʘ 

ʩʧʨʠʷʪʣʠʚʽʩʪʶ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ, ʪʝʨʠʪʦ-

ʨʽʘʣʴʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʨʦʙʦʯʦʾ ʩʠʣʠ ʪʘ ʷʢʦʩʪʽ ʪʨʫʜʦʚʦ-

ʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺʠʷʚʣʝʥʦ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘ-

ʮʽʶ ʟʘ ʨʽʚʥʝʤ ʟʘʡʥʷʪʦʩʪʽ, ʙʝʟʨʦʙʽʪʪʷ, ʩʪʚʦʨʝʥʥʷ ʥʦ-

ʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʦʜʥʝ ʚʘʢʘʥʪʥʝ ʤʽʩʮʝ. ʈʦʙʦʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷʤ ʟʘʭʦʜʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʧʨʷ-

ʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘ-

ʮʽ, ʩʝʨʝʜ ʷʢʠʭ ï ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʤʝʭʘʥʽʟ-

ʤʽʚ, ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʢʘʜʨʦʚʦ-

ʛʦ ʧʦʪʝʥʮʽʘʣʫ [19]. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʂ.ʆ. ɹʫʪʢʘʣʶʢ çʈʝʛʽʦʥʘ-

ʣʴʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʚ ʫʤʦʚʘʭ ʩʫʩʧʽʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘ-

ʮʽʡ (ʝʢʦʥʦʤʽʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ)è (2012 ʨ.) [5] ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʤʦʚ ʘʛʨʘʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɿʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʚʧʣʠʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʧʨʘʮʶ, ʘ ʪʘʢʦʞ ʜʝʤʦʛʨʘʬʽʯʥʽʡ ʩʠʪʫʘʮʽʾ ʷʢ 

ʯʠʥʥʠʢʫ ʧʨʦʧʦʟʠʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʧʦʻʜʥʫʻ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ, 

ʩʪʘʪʠʩʪʠʯʥʠʡ, ʙʘʣʘʥʩʦʚʠʡ, ʧʦʨʽʚʥʷʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʪʘ ʨʘʡʦʥʫʚʘʣʴʥʠʡ 

ʧʽʜʭʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ ʘʥʘʣʽʟʫ. 

ɿʜʽʡʩʥʝʥʦ ʧʨʦʩʪʦʨʦʚʫ ʦʮʽʥʢʫ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ 

ʧʨʘʮʽ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʤʽʥʥʦʩ-

ʪʝʡ ʤʽʞ ʩʽʣʴʩʴʢʠʤʠ ʪʘ ʤʽʩʴʢʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. ʆʩʦʙ-

ʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʨʘʭʫʚʘʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʧʽʜ-

ʭʦʜʫ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ʷʢ ʟʘʩʦʙʫ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʟʤʽʮʥʝʥʥʷ ʝʢʦʥʦʤʽ-

ʢʠ ʩʽʣʴʩʴʢʠʭ ʛʨʦʤʘʜ. ʋ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʥʮʠ-

ʧʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʟ ʧʦʟʠʮʽʾ ʩʫʩʧʽʣʴʥʦʾ ʛʝʦ-

ʛʨʘʬʽʾ, ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʩʧʝ-

ʮʽʘʣʽʟʘʮʽʻʶ ʪʘ ʧʦʧʠʪʦʤ ʥʘ ʧʨʘʮʶ, ʚʠʟʥʘʯʝʥʦ ʧʽʜʭʦʜʠ 

ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʡʥʷʪʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʘʥʩ-

ʬʦʨʤʘʮʽʡʥʠʭ ʚʠʢʣʠʢʽʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʣʴ ʢʣʘʩʪʝ-

ʨʠʟʘʮʽʾ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʣʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ 

ʧʨʘʮʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʋʪʦʯʥʝʥʦ ʧʦʥʷʪʽʡʥʠʡ 

ʘʧʘʨʘʪ ʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥʥʦʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʛ-

ʣʠʙʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʨʝʛʽʦʥʽʚ ʟ ʘʛʨʘʨʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ [5]. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ɯ.ʆ. ʄʦʩʪʦʚʦʾ çʂʽʨʦʚʦ-

ʛʨʘʜʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʨʦʟʩʝʣʝʥʥʷ ʽ ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷè (2013 ʨ.) ʨʠʥʦʢ 

ʧʨʘʮʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʦʩ-

ʪʽʨ ʚʟʘʻʤʦʜʽʾ ʧʦʧʠʪʫ, ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʮʽʥʠ ʨʦʙʦʯʦʾ 

ʩʠʣʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦ-

ʜʠʯʥʽ ʟʘʩʘʜʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ ʷʢ 

ʩʢʣʘʜʥʦʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʽʥʪʝʛʨʦʚʘ-

ʥʦʾ ʫ ʜʝʤʦʛʨʘʬʽʯʥʫ ʜʠʥʘʤʽʢʫ ʪʘ ʧʦʩʝʣʝʥʩʴʢʫ ʩʪʨʫʢ-

ʪʫʨʫ [15]. ɿʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʛʨʫʧʫʚʘʥʥʷ ʘʜʤʽʥʽʩ-

ʪʨʘʪʠʚʥʠʭ ʦʜʠʥʠʮʴ ʦʙʣʘʩʪʽ ʟʘ ʩʦʮʽʘʣʴʥʦ-
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ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʽ ʪʨʫʜʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʙʝʟʨʦʙʽʪ-

ʪʷ, ʛʫʩʪʦʪʘ ʥʘʩʝʣʝʥʥʷ, ʧʨʠʨʦʜʥʠʡ ʽ ʤʝʭʘʥʽʯʥʠʡ ʨʫʭ), 

ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʠʥʘʤʽʢʠ 

ʨʦʟʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʨʠʥʢʦʤ ʧʨʘʮʽ, ʨʦʟ-

ʨʦʙʣʝʥʦ ʪʠʧʽʟʘʮʽʶ ʣʦʢʘʣʴʥʠʭ ʨʠʥʢʽʚ ʧʨʘʮʽ ʂʽʨʦʚʦ-

ʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʚʠʦʢʨʝʤʣʝʥʥʷʤ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʤʝʞ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʙʨʝʛʽʦʥʘʣʴʥʠʭ 

ʨʠʥʢʽʚ (ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ, ɿʥʘʤôʷʥʩʴʢʦ-

ʆʣʝʢʩʘʥʜʨʽʡʩʴʢʠʡ, ʉʚʽʪʣʦʚʦʜʩʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ, 

ɻʘʡʚʦʨʦʥʩʴʢʠʡ). ʎʝ ʜʦʟʚʦʣʠʣʦ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʧʨʦʩ-

ʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʨʝʛʽ-

ʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʘʡʥʷʪʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʦʛʣʷʜʫ ʥʘ ʨʫʨʘʣʴʥʽ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʢʘʣʴʥʠʭ ʨʠʥʢʽʚ 

ʧʨʘʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙʣʘʩʪʽ 

[15].  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʖ.ɺ. ʇʘʩʝʚʠʯʘ çʉʫʩʧʽ-

ʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ 

ʧʨʘʮʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽè (2015 ʨ.) [17] ʟʜʽʡʩʥʝʥʦ 

ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʢ-

ʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʥʘ ʨʝʛʽʦ-

ʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʪʘ ʪʦʯʢʦʚʦʤʫ ʨʽʚʥʷʭ. 

ʋʟʘʛʘʣʴʥʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʚʯʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʧʦʛʣʠʙʣʝʥʦ ʟʤʽʩʪ ʢʣʶʯʦʚʠʭ 

ʧʦʥʷʪʴ, ʟʦʢʨʝʤʘ çʨʝʛʽʦʥʘʣʴʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽè, çʣʦʢʘ-

ʣʴʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽè, çʪʦʯʢʦʚʠʡ ʨʠʥʦʢ ʧʨʘʮʽè. ʈʦʟʨʦ-

ʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʠʥʢʽʚ ʧʨʘʮʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝ-

ʤʦʛʨʘʬʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʬʨʘʩʪʨʫʢ-

ʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘʩʪʦʩʦʚʘʥʦ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʡ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʠʥʦʢ ʧʨʘʮʽ ʦʙʣʘʩʪʽ, ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʨʦʷʚʫ. ɿʜʽʡʩʥʝʥʦ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʘʜʤʽ-

ʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʝʪʦʜʦʤ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʽ ʛʨʫʧʠ ʟʘ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʘ-

ʡʥʷʪʦʩʪʽ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʘʮʽ ɺʦʣʠʥʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ, ʩʝʨʝʜ ʷʢʠʭ: ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʽʥʚʝ-

ʩʪʠʮʽʡʥʦ-ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʪʫʨʠʟʤʫ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪ-

ʥʠʮʪʚʘ [17].  

ʉʝʨʝʜ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʠʪʘʥʴ ʛʝʦʛ-

ʨʘʬʽʾ ʧʨʘʮʽ ʟʘ ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ 

ʨʦʙʦʪʠ ʃ.ɺ. ʃʦʧʫʰʥʷʢ (2019 ʨ.), ʆ.ɺ. ɺʘʱʝʥʢʦ (2020 

ʨ.), ɸ.ʆ. ʉʣʽʧʯʫʢ (2021 ʨ.). ʋ ʨʦʙʦʪʽ ʃ.ɺ. ʃʦʧʫʰʥʷʢ 

çʉʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʘʩʧʝʢʪʠ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥ-

ʥʷ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʢʨʝʘʮʽʡʥʦ-

ʪʫʨʠʩʪʠʯʥʦʾ ʩʬʝʨʠ)è (2019 ʨ.) ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʘʥʘʣʽ-

ʟʫ ʨʠʥʢʫ ʧʨʘʮʽ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʬʦʢʫʩʦʤ ʥʘ 

ʨʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʫ ʩʬʝʨʫ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʻʜ-

ʥʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ ʟ 

ʝʤʧʽʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ. ɺʠʢʦʨʠ-

ʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ, ʩʠʩʪʝʤʥʠʡ, 

ʩʪʨʫʢʪʫʨʥʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ, ʨʘʡʦ-

ʥʫʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ [14]. ɿʜʽʡ-

ʩʥʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʟʘʡʥʷʪʦʩʪʽ ʚ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴ-

ʢʠʭ ʧʦʩʝʣʝʥʥʷʭ ʪʘ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽ-

ʚʥʷʥʥʷ ʏʝʨʥʽʚʝʮʴʢʦʾ ʪʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʚʠʷʚʣʝ-

ʥʦ ʩʧʽʣʴʥʽ ʽ ʚʽʜʤʽʥʥʽ ʨʠʩʠ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʡʥʷʪʦʩʪʽ. 

ɿʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʟʘ ʧʦʢʘʟ-

ʥʠʢʘʤʠ ʟʘʡʥʷʪʦʩʪʽ, ʱʦ ʩʪʘʣʦ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫ-

ʣʶʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦ-

ʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʟʘʡʥʷʪʦʩʪʽ [14]. ʈʦʙʦʪʘ 

ʆ.ɺ. ɺʘʱʝʥʢʦ çʉʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽè ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʬʦʨʤʫʚʘʥ-

ʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʫʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ [6]. ʈʦʟ-

ʨʦʙʣʝʥʦ ʧʨʦʩʪʦʨʦʚʦ-ʪʠʧʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ çʮʝʥʪʨ ï 

ʧʝʨʠʬʝʨʽʷè, ʷʢʘ ʩʪʘʣʘ ʦʩʥʦʚʦʶ ʪʠʧʽʟʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘ-

ʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʪʠʧʠ ʨʘʡʦ-

ʥʽʚ: ʮʝʥʪʨʘʣʴʥʦʛʦ, ʥʘʧʽʚʧʝʨʠʬʝʨʽʡʥʦʛʦ, ʧʝʨʠʬʝʨʽʡ-

ʥʦʛʦ ʪʘ ʣʘʢʫʥʘʨʥʦʛʦ ʪʠʧʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʦʮʽʘ-

ʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʽ. 

ʉʝʨʝʜ ʤʝʪʦʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʩʠʩʪʝ-

ʤʥʠʡ ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʤʝ-

ʪʦʜ, ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʽʥʜʝʢʩʥʠʡ 

ʤʝʪʦʜ, SWOT-ʘʥʘʣʽʟ, ʪʠʧʽʟʘʮʽʾ ʪʦʱʦ [6]. ʋ ʜʠʩʝʨʪʘ-

ʮʽʡʥʽʡ ʨʦʙʦʪʽ ɸ.ʆ. ʉʣʽʧʯʫʢ çɺʧʣʠʚ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ (ʥʘ 

ʧʨʠʢʣʘʜʽ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ)è ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʜʠʥʘʤʽʢʠ, ʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʡ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʠ ʡʦʛʦ ʪʨʘʥʩʬʦʨ-

ʤʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʤʘʪʠʢʦ-

ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʤʝ-

ʪʦʜ, ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ, ʩʠʩʪʝ-

ʤʘʪʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʦʮʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʝʨʝʜʫ-

ʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʠʷʚʣʝʥʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʦʚʠʭ ʪʨʫ-

ʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (ʜʝʤʦʛʨʘʬʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ, ʝʢʦ-

ʥʦʤʽʯʥʦʾ), ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʠʥʢʫ ʧʨʘʮʽ, ʟʜʽʡ-

ʩʥʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʽʩʪ ʪʘ ʨʘʡʦʥʽʚ ɺʦʣʠʥʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ, ʨʦʟʨʦʙʣʝʥʦ ʪʠʧʽʟʘʮʽʶ, ʚʠʢʦʥʘʥʦ ʦʮʽʥʢʫ ʚʟʘʻ-

ʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʪʨʫʜʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʨʠʪʦʨʽʡ [20].  

ɿ ʧʦʟʠʮʽʾ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʨʠ-

ʥʦʢ ʧʨʘʮʽ ʪʨʘʢʪʫʶʪʴ ʷʢ ʧʦʣʽʩʪʨʫʢʪʫʨʥʫ ʩʠʩʪʝʤʫ ʩʫʩ-

ʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦ-

ʩʠʥ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʬʦʨʤʫʚʘʥʥʷʤ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽ 

ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜ ʚʧʣʠʚʦʤ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ [8, 

ʩ. 44]. ʋʟʘʛʘʣʴʥʶʶʯʠ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ, ʤʦʞʥʘ ʚʠʜʽ-

ʣʠʪʠ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʨʠʥʢʫ ʧʨʘʮʽ: ʚʽʥ, ʧʦʜʽʙʥʦ ʜʦ 

ʽʥʰʠʭ ʚʠʜʽʚ ʨʠʥʢʽʚ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʚʽʜ-

ʥʦʩʠʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʦʮʝʩʦʤ ʦʙʤʽʥʫ; ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʫʟʛʦʜʞʝʥʥʷ ʧʦʧʠʪʫ ʡ ʧʨʦʧʦʟʠʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʩʣʫ-

ʛʫʻ ʤʝʭʘʥʽʟʤʦʤ ʚʽʜʪʚʦʨʝʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʚʠ-

ʟʥʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʨʘʮʝʜʘʚʮʷʤʠ ʡ ʥʘʡʤʘʥʠʤʠ 

ʧʨʘʮʽʚʥʠʢʘʤʠ, ʧʦʪʨʝʙʫʻ ʚʪʨʫʯʘʥʥʷ ʟ ʙʦʢʫ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ, ʦʭʦʧʣʶʻ ʢʦʥʢʨʝʪʥʽ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ, 

ʤʘʻ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ ʪʘ ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʩʫʩʧʽʣʴʥʦʛʦ ʡ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʡʯʘʩʪʽʰʝ ʨʠʥʦʢ ʧʨʘʮʽ 

ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʽʥʩʪʠʪʫʮʽʡʥʫ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʪʠʤʠ, ʭʪʦ ʧʨʦʧʦʥʫʻ ʩʚʦʶ ʧʨʘʮʶ, ʪʘ ʪʠʤʠ, ʭʪʦ ʾʾ ʢʫ-

ʧʫʻ. ʇʨʦʪʝ ʘʢʮʝʥʪ ʣʠʰʝ ʥʘ ʦʙʤʽʥʽ ʧʨʘʮʽ ʥʝ ʻ ʚʠʯʝʨʧ-




