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ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʀʚʘʥʦʚ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ, ʜ.ʵ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʚʨʠʦ ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè 
 

ɺʝʨʰʠʥʠʥ ɺ.ɺ. - ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ, ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʘʢʘʜʝʤʠʢ ʈɸɽʅ, ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè; ʆRCID iD 0000-0001-9046-

827X 

ɸʥʜʨʝʘ ʉʝʛʨʝ ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʘʛʨʘʨʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʋʥʠʚʝʨʩʠʪʝʪ ʛ.ɹʦʣʦʥʴʠ (ʀʪʘʣʠʷ) 

ɹʝʣʦʙʨʦʚ ɺ.ʇ. ï ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʌɻɹʅʋ çʇʦʯʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ 

ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘè; ORCID ID 0000-0001-6126-5676 

ɹʫʥʠʥ ʄ.ʉ. - ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʌɻɹʅʋ çʎʝʥʪʨʘʣʴʥʘʷ ʥʘʫʯʥʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘè, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 3 ʢʣʘʩʩʘ 

ɺʦʣʢʦʚ ʉ.ʅ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʩʣʫʞʝʥʥʳʡ 

ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè; ORCID iD 0000-0002-0931-

065X 

ɻʦʨʜʝʝʚ ɸ.ɺ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʈɸʉʍʅ, ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɻʫʩʘʢʦʚ ɺ.ɻ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ, ʘʢʘʜʝʤʠʢ ʈɸʉʅ, ʘʢʘʜʝʤʠʢ ʋɸɸʅ, ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʝʟʠʜʠʫʤʘ, ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ɹʝʣʘʨʫʩʠ; 

ORCID ID 0000-0001-9897-9349 

ʀʚʘʥʦʚ ɸ.ʀ. ï ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʠ ʣʘʙʦʨʘʪʦʨʠʝʡ ʦʧʳʪʥʦʛʦ ʜʝʣʘ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʌɻɹʅʋ çɸʛʨʦʬʠʟʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪè 

ʂʦʨʦʙʝʡʥʠʢʦʚ ʄ.ɸ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ,  ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ 

ʵʢʦʥʦʤʠʩʪʦʚ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 1 ʢʣʘʩʩʘ 

ʆʨʣʦʚ ʉ.ɺ. ï ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʩʪʦʨʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʧʘʨʪʠʡ, ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè, ɿʘʤʝʩʪʠʪʝʣʴ ʇʨʝʜʩʝʜʘʪʝʣʷ 

ʄʦʩʢʦʚʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ɼʫʤʳ 

ʇʘʨʤʘʢʣʠ ɼ.ʄ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʂʦʤʨʘʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ) 

ʇʝʪʨʠʢʦʚ ɸ.ɺ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʠʨʝʢʪʦʨ, ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʛʨʘʨʥʳʭ 

ʧʨʦʙʣʝʤ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ. ɸ. ʅʠʢʦʥʦʚʘè 

ʈʦʤʘʥʝʥʢʦ ɻ.ɸ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈɸʅ 

ʉʘʙʣʫʢ ʇ.ʊ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʋɸʅ, ʜʠʨʝʢʪʦʨ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʀʥʩʪʠʪʫʪ 

ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠè ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ 

ʉʝʨʦʚʘ ɽ.ɺ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʘʛʨʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ 

ʵʢʦʥʦʤʠʢʠè; ʨʫʢʦʚʦʜʠʪʝʣʴ, ʄʦʩʢʦʚʩʢʠʡ ʦʬʠʩ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ (ʌɸʆ ʆʆʅ) 

ʊʘʨʘʥʦʚʘ ʀ.ɺ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʌɻɹʆʋ ɺʆ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè  

ʋʟʫʥ ɺ.ʗ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʎʝʥʪʨʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʀʇʕʀ, 

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳè 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʚʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʨʷʜʘ 

ʜʠʥʘʤʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʆʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ 

97,94 % ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢ 2027 ʛʦʜʫ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʩʥʠʟʠʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2022 ʛʦʜʦʤ. ʊʘʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʱʘʜʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ɿʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 97,0 % ʢ 

2027 ʛ. ʥʝ ʧʨʝʪʝʨʧʷʪ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʩʪ ʧʣʦʱʘʜʝʡ ʟʝʤʝʣʴ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʚʝʨʦʷʪʥʦʩʪʴ 89,21 %). ɿʝʤʣʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 90,26 % ʙʫʜʫʪ ʫʚʝʣʠʯʝʥʳ ʥʘ 95 ʛʘ. ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʬʦʥʜʘ, 

ʟʘʧʘʩʘ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʪʘʙʠʣʴʥʘ. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʛʥʦʟ ʙʣʠʟʦʢ ʢ ʠʩʪʠʥʝ. 

Abstract. The article presents the dynamics of land by category, identifies trends in the 

development of land use using the method of forecasting and extrapolation of a number of 

dynamics using the example of the Omsk municipal district of the Omsk oblast. With a 

probability of 97.94%, it can be stated that by 2027 the area of agricultural land in the region will 

decrease by no more than 100 hectares compared to 2022. This change is insignificant, therefore, 

the area of this category of land tends to a constant indicator. With a 97.0% probability, the lands 

of populated areas will not undergo changes by 2027. At the same time, an increase in the area of 

industrial land and for other special purposes is visible (probability 89.21%). Forest lands with a 

90.26% probability will be increased by 95 hectares. The area of land in the water fund, reserves 

and specially protected areas is stable. The values of the coefficients of determination indicate 

that the resulting forecast is close to the truth. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʪʝʛʦʨʠʠ, ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ, 

ʣʠʥʠʷ ʪʨʝʥʜʘ 

Keywords: forecasting, land resources, categories, extrapolation method, trend line 

ɺʚʝʜʝʥʠʝ. ʂʦʥʮʝʧʮʠʷ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ çʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè  ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ çʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʝʨʝʭʦʜʘ 

ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ,  ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè [1]. 
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ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʦʩʪʨʦ ʩʪʘʚʷʪʩʷ ʚʦʧʨʦʩʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʪʘʥʦʚʠʪʴʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. ʇʨʦʛʥʦʟ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʣʴʩʢʦʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ [2,3]. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ï ʦʜʠʥ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [4,5]. ʇʨʠ ʵʪʦʤ 

ʧʦʜ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʶʪ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʩʫʞʜʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʙʫʜʫʱʝʤ, ʦ ʧʫʪʷʭ ʠ ʩʨʦʢʘʭ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʝʡ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ [6,7,8,9]. ʎʝʣʴʶ ʧʨʦʛʥʦʟʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʚ 

ʦʙʱʝʤ ʚʠʜʝ [10], ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʘʭ, ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʥʜʝʥʮʠʡ, 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʷʪʠʷ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʫʩʠʣʠʚʘʝʪʩʷ 

ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʙʣʝʤʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʪʨʝʙʫʝʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʜʘʯ [11]. 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʧʨʦʨʘʙʦʪʢʦʡ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʟʘʥʠʤʘʶʪʩʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ɹʘʙʠʯ ʊ.ʅ., ʂʦʟʴʝʚʘ ʀ.ɸ., 

ɺʝʨʪʘʢʦʚʘ ʖ.ɺ., ʂʫʟʴʙʦʞʝʚʘ ʕ.ʅ., ʎʘʨʝʥʢʦ ɸ.ɸ., ʐʤʠʪʜ ʀ.ɺ., ʏʝʪʳʨʢʠʥʘ ɽ.ʄ. ʠ ʜʨ. 

[12,13]. 

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʆʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʠʟʫʯʝʥʠʠ ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʧʨʦʰʣʦʤ ʠ ʥʘʩʪʦʷʱʝʤ 

ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʠ ʧʝʨʝʥʦʩʝ ʠʭ ʥʘ ʙʫʜʫʱʝʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʫʶʪ ʩ ʧʦʤʦʱʴʶ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʬʦʨʤʫʣʳ (ʬʫʥʢʮʠʠ) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ, ʟʘʚʠʩʠʤʦʩʪʠ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʚʟʷʪʘ 

ʬʫʥʢʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪ ʚ 

ʧʨʦʛʨʘʤʤʝ Excel. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ 

ʬʫʥʢʮʠʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʣʠʥʠʠ ʪʨʝʥʜʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʩʪʨʝʤʠʪʴʩʷ ʢ ʚʳʩʦʢʦʡ 
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ʥʘʜʝʞʥʦʩʪʠ, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʝʪʝʨʤʠʥʘʮʠʠ  R
2
, ʯʝʤ ʙʣʠʞʝ ʢ ʝʜʠʥʠʮʝ R

2 
ðʪʝʤ ʪʦʯʥʝʝ 

ʧʨʦʛʥʦʟ ʠ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘ ʤʦʜʝʣʴ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ: 

1. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʆʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʩ 2004 ʛ. ʧʦ 2022 ʛ. [14]. 

2. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʚʝʩʪʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʛʥʦʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʤʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʨʘʡʦʥʦʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʘʞʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ. ʈʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʛʨʘʥʠʯʠʪ ʥʘ 

ʩʝʚʝʨʝ ʩ ʉʘʨʛʘʪʩʢʠʤ ʠ ɻʦʨʴʢʦʚʩʢʠʤ ʨʘʡʦʥʘʤʠ, ʥʘ ʚʦʩʪʦʢʝ ï ʩ ʂʦʨʤʠʣʦʚʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ 

ʶʛʝ ï ʩ ʏʝʨʣʘʢʩʢʠʤ, ɸʟʦʚʩʢʠʤ ʠ ʊʘʚʨʠʯʝʩʢʠʤ, ʥʘ ʟʘʧʘʜʝ ï ʩ ʃʶʙʠʥʩʢʠʤ ʠ ʄʘʨʴʷʥʦʚʩʢʠʤ 

ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʠ. ʆʤʩʢʠʡ ʨʘʡʦʥ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚʦʢʨʫʛ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ï ʛʦʨʦʜʘ 

ʆʤʩʢʘ. ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ, ʜʠʢʪʫʶʱʝʡ ʧʣʦʩʢʠʡ ʨʝʣʴʝʬ. 

ʆʤʩʢʠʡ ʨʘʡʦʥ ʚʢʣʶʯʘʝʪ 23 ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷ ʠ ʦʜʥʦ ʛʦʨʦʜʩʢʦʝ (ʏʝʨʥʦʣʫʯʠʥʩʢʦʝ). 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 28 ʯʝʣʦʚʝʢ ʥʘ 1 ʢʚ.ʢʤ. ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʚ 

ʨʘʟʚʠʪʠʠ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ: ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʪʠʮʝʚʦʜʩʪʚʦ, ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʨʘʡʦʥʘ ï ʙʣʠʟʦʩʪʴ ʢ ʦʙʣʘʩʪʥʦʤʫ ʮʝʥʪʨʫ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʝʛʦ ʛʨʘʥʠʮʘʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘ. ɹʦʣʝʝ 

ʯʝʪʚʝʨʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʡʦʥʘ (29,9 %) ʟʘʥʷʪʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʭʦʪʝ ʠ ʣʝʩʥʦʤ 

ʭʦʟʷʡʩʪʚʝ; 13,0 % ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʪʦʨʛʦʚʣʝ; 11,7 % ï ʚ ʩʬʝʨʝ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʣʠʰʝʥ ʮʝʣʴʥʦʩʪʠ ʠ 

ʢʦʤʧʘʢʪʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʧʦʷʩʳʚʘʝʪ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʟʘ ʚʥʝʰʥʠʤʠ ʝʛʦ 

ʛʨʘʥʠʮʘʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʦʙʣʘʩʪʥʳʤ ʮʝʥʪʨʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʤʠʛʨʘʮʠʷʤʠ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴʶ ʚ ʛʨʘʥʠʮʘʭ ʨʘʡʦʥʘ ʞʠʣʳʭ ʟʦʥ, ʦʩʚʘʠʚʘʝʤʳʭ ʞʠʪʝʣʷʤʠ 

ʛʦʨʦʜʘ ʆʤʩʢʘ [15]. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ ʥʘ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 359,072 

ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ 252,319 ʪʳʩ. ʛʘ ï ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1) [15]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 77 ɿʝʤʝʣʴʥʦʛʦ ʂʦʜʝʢʩʘ ʈʌ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʶʪʩʷ ʟʝʤʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. 
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ɿʝʤʣʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ï ʵʪʦ ʦʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [16]. 

ʆʥʠ ʠʤʝʶʪ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʠ ʧʦʜʣʝʞʘʪ ʦʭʨʘʥʝ ʠ ʟʘʱʠʪʝ [17], ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ. 

ɺ ʩʦʩʪʘʚʝ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʝʜʝʥʠʷ ʛʨʘʞʜʘʥʘʤʠ 

ʦʛʦʨʦʜʥʳʭ, ʜʘʯʥʳʭ, ʃʇʍ, ʂ(ʌ)ʍ, ʨʘʟʤʝʱʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ ʮʝʣʷʭ. 

ʈʘʟʚʠʪʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʦʙʲʝʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʢʣʘʜʳ, ʤʘʛʘʟʠʥʳ, ʞʠʣʳʝ ʜʦʤʘ ʠ 

ʪʘʢ ʜʘʣʝʝ). ʇʨʠ ʵʪʦʤ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ. 

ʇʝʨʝʚʦʜ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠʣʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʦʩʪʘʚʝ 

ʪʘʢʠʭ ʟʝʤʝʣʴ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʜʨʫʛʫʶ ʢʘʪʝʛʦʨʠʶ 

ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʫʢʘʟʘʥʥʳʭ ʚ ʯʘʩʪʠ 1 ʩʪʘʪʴʠ 7 ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ʦʪ 21 ʜʝʢʘʙʨʷ 2004 ʛ. ˉ 172-ʌɿ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʛʨʘʥʠʮʳ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʦʨʦʛ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʣʠʥʠʡ ʩʚʷʟʠ, ʥʝʬʪʝʧʨʦʚʦʜʦʚ, 

ʛʘʟʦʧʨʦʚʦʜʝ ʠ ʠʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʥʩʝʨʚʘʮʠʝʡ ʟʝʤʝʣʴ ʠ ʪ.ʜ. 

ɺ ʆʤʩʢʦʤ ʨʘʡʦʥʝ ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2022 ʛ. ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 21229 ʛʘ, ʪ.ʝ. ʙʦʣʝʝ ʯʝʤ ʥʘ 7%, ʚ ʩʚʷʟʠ ʩ 

ʧʝʨʝʚʦʤ ʠʭ ʚ ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʟʝʤʣʠ ʠʥʦʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (ʪʘʙʣʠʮʘ 1). 
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ɼʠʥʘʤʠʢʘ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʧʣʦʱʘʜʷʤʠ ʠʣʠ ʢʘʪʝʛʦʨʠʷʤʠ ʟʝʤʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʦʜʦʤ ʌʝʨʭʶʣʴʩʪʘïɺʦʣʴʪʝʨʨʘ, ʜʣʷ ʯʝʛʦ ʩʣʝʜʫʝʪ ʧʦʩʪʨʦʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʥʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʥʝ ʜʘʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ, ʢʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ  ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ ʣʠʥʠʡ ʪʨʝʥʜʘ ʥʘ ʧʣʦʩʢʦʩʪʠ [18]. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʠʤʝʶʪ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʥʘ ʧʨʠʤʝʨʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʚʝʜʝʤ ʧʦʜʨʦʙʥʳʡ 

ʘʥʘʣʠʟ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢ ʢʘʢ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ j(ʭ) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ y = f(x), ʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʝ ʪʦʣʴʢʦ 
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ʧʦʜʦʙʨʘʪʴ ʬʦʨʤʫʣʫ, ʥʦ ʠ ʚʳʙʨʘʪʴ ʬʫʥʢʮʠʶ, ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʪʦʙʨʘʞʘʶʱʫʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʚ ʨʘʡʦʥʝ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʦʟʚʦʣʷʶʪ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʩʪʨʦʠʪʴ ʧʨʦʛʥʦʟʳ. 

ʆʙʳʯʥʦ j(ʭ) ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ 

ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɺ Excel 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠʭ ʛʨʘʬʠʢʘ ʠʣʠ ʜʠʘʛʨʘʤʤʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʙʦʨʦʤ ʧʦʜʭʦʜʷʱʝʡ ʬʫʥʢʮʠʠ (ʣʠʥʠʠ ʪʨʝʥʜʘ). ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʩʦʩʪʦʠʪ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʪʠʧʘ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʝʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʧʦʢʘʟʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʚʳʡ ʙʦʣʴʰʦʡ ʩʧʘʜ 

ʧʨʦʠʟʦʰʝʣ ʚ 2010 ʛʦʜʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 

2016 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʘʜʝʥʠʝ ʧʨʝʢʨʘʪʠʣʦʩʴ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʆʤʩʢʦʤ ʨʘʡʦʥʝ ʟʘʥʠʤʘʶʪ 251875 ʛʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʣʠʥʠʠ ʪʨʝʥʜʘ, ʧʦ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʧʨʦʛʥʦʟ, ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ. ʊʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʝ ʨʘʩʪʫʪ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʠ ʥʝ ʫʙʳʚʘʶʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʚʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʪʦ ʙʦʣʝʝ ʧʨʦʩʪʳʝ 

ʪʠʧʳ ʬʫʥʢʮʠʡ ï ʣʠʥʝʡʥʘʷ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʠ ʩʪʝʧʝʥʥʘʷ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʧʦʜʦʡʜʫʪ. 

ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʚʠʜ y = a0 + a1x + a2x
2 
+ é + anx

n
 (ai ï ʢʦʥʩʪʘʥʪʳ, n Ò 

6) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ, ʧʦʧʝʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʠʣʠ ʫʙʳʚʘʶʱʠʭ. 

ʉʪʝʧʝʥʴ ʧʦʣʠʥʦʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʪʨʝʤʫʤʦʚ ʢʨʠʚʦʡ. 
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ʃʠʥʠʷ ʪʨʝʥʜʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʧʦʣʫʯʠʣʘ ʚʠʜ y = ï0,0413x
4
 + 345,14x

3
 + 0,6x

2 
+ 1ɽ + 0,9x + 11. ʃʠʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ 2027 ʛʦʜʫ (ʪʦʯʢʘ ɸ) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 97,94 % ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʆʤʩʢʦʤ ʨʘʡʦʥʝ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ 251780 ʛʘ, ʪ.ʝ. 

ʧʣʦʱʘʜʴ ʩʥʠʟʠʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2022 ʛʦʜʦʤ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʢʘʪʝʛʦʨʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ. ɿʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝ ʧʨʝʪʝʨʧʷʪ ʠʟʤʝʥʝʥʠʡ ʢ 2027 

ʛʦʜʫ (ʨʠʩ. 2). ʃʠʥʠʷ ʪʨʝʥʜʘ ʥʝ ʢʦʣʝʙʣʝʪʩʷ ʠ ʥʝ ʫʜʘʣʷʝʪʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ 2022 ʛʦʜʘ, ʘ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʢ 2027 ʛ. ʩ ʚʝʨʦʷʪʥʦʩʪʴ 97 % ʙʫʜʫʪ ʠʤʝʪʴ 

ʩʪʘʙʠʣʴʥʳʝ 26333 ʛʘ. 

 

ʇʦ ʛʨʘʬʠʢʫ ʨʠʩʫʥʢʘ 3 ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʩʪ ʧʣʦʱʘʜʝʡ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ 89,21% ʵʪʦʪ ʨʦʩʪ ʧʨʠʚʝʜʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʤʝʣʴ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʣʷ ʨʘʡʦʥʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ  (12500 ʛʘ). 
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ʇʦʩʣʝʜʥʠʝ 7 ʣʝʪ ʨʦʩʪʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ  ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʨʠʩʫʥʦʢ 4), ʥʦ ʢ 2027 

ʛʦʜʫ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 90,26% ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ (ʜʦ 60500 ʛʘ). 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ ʧʦ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʆʤʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. 

 

ɿʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ, ʟʝʤʣʠ ʟʘʧʘʩʘ ʠ ʟʝʤʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ 

ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦ ʧʨʠʯʠʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʟʘ ʚʝʩʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʙʣʠʟʢʠʡ ʢ ʠʩʪʠʥʝ 

ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʆʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 

2027 ʛʦʜʘ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
, ʢʦʪʦʨʳʡ ʥʝ ʦʧʫʩʢʘʣʩʷ 

ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʧʦ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʝʣʴ ʥʝ ʥʠʞʝ 89 %. ʕʪʠʤʠ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʦʧʝʨʠʨʦʚʘʪʴ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʦʚ ʨʘʙʦʪʳ 
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ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʆʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʢʘʩʘʶʱʠʭʩʷ ʣʶʙʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ 

ʧʦʚʣʝʢʰʠʝ ʟʘ ʩʦʙʦʡ ʛʨʫʧʧʦʚʳʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʛʘʟʦʥʦʩʥʦʩʪʠ ʛʦʨʥʦʛʦ 

ʤʘʩʩʠʚʘ. ʈʘʟʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʫʪʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʰʘʭʪʥʳʭ 

ʧʦʣʝʡ ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ: ʚʳʷʚʣʝʥʠʝ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʚ ʧʨʝʜʝʣʘʭ ʰʘʭʪʥʦʛʦ 
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ʧʦʣʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʚʳʷʚʣʝʥʠʝ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʭ ʘʢʪʠʚʥʦʩʪʠ; ʚʳʜʝʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʥʳʭ ʠ ʨʘʟʛʨʫʞʝʥʥʳʭ ʟʦʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʭʝʤʘʤ ʨʘʩʢʨʦʡʢʠ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʠ ʧʦʨʷʜʢʝ ʦʪʨʘʙʦʪʢʠ ʚʳʝʤʦʯʥʳʭ ʝʜʠʥʠʮ. 

Abstract. The article deals with the problem of sudden emissions of coal mines resulting in 

group accidents. This is due to an increase in the depth of mining operations and, accordingly, an 

increase in mountain pressure and gas content of the mountain range. The solution of this 

problem is through geodynamic zoning of mine fields, which includes: identification of the block 

structure of the massif within the mine field and adjacent areas, as well as assessment of their 

interaction; identification of active faults and determination of the degree of their activity; 

allocation of regional and local tectonic stressed and unloaded zones. As a result of the work, 

methodological recommendations for monitoring mine fields for monitoring the geodynamic 

state of the mountain range and recommendations on optimal schemes for cutting mine fields 

and the procedure for working out excavation units were formulated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʛʦʣʴʥʳʝ 

ʧʣʘʩʪʳ,  ʚʥʝʟʘʧʥʳʝ ʚʳʙʨʦʩʳ, ʨʘʟʣʦʤʳ, ʤʦʥʠʪʦʨʠʥʛ, ʰʘʭʪʥʦʝ ʧʦʣʝ, ʥʘʧʨʷʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

Key words: geodynamic zoning, safety, coal seams, sudden emissions, faults, monitoring, mine 

field, stress state 

ɺʚʝʜʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʳʡ ʭʘʨʘʢʪʝʨ. ʀʥʪʝʥʩʠʚʥʘʷ 

ʦʪʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʥʝʟʘʧʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʫʛʣʷ ʠ ʛʘʟʘ ʚ ʛʦʨʥʳʝ 

ʚʳʨʘʙʦʪʢʠ. ʆ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [1]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʠʣʠ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢ ʫʯʘʩʪʢʘʤ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʣʠʯʠʝʤ ʟʦʥ ʚʳʩʦʢʦʥʘʧʨʷʞʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʩ ʟʦʥʘʤʠ ʦʩʣʘʙʣʝʥʥʳʭ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʵʪʠ 

ʨʝʜʢʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʩʝʙʷ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʟʝʤʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ ʠ 

ʪʨʝʙʫʶʪ ʧʨʠʚʣʝʯʝʥʠʷ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʠ 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʝʝ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ. ɺ ʟʘʜʘʯʫ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʭʦʜʠʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʠ ʦʞʠʜʘʝʤʳʭ ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ 

ʧʣʘʩʪʦʚ ʚ ʛʨʘʥʠʮʘʭ ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʫʢʘʟʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʟʦʥ ʨʠʩʢʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʚʝʜʝʥʠʶ ʛʦʨʥʳʭ ʨʘʙʦʪ [2]. 

ʄʝʪʦʜʠʢʘ 

ʄʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʟʘʢʣʶʯʝʥʠʠ ʟʘʜʘʯʠ ʩʦʩʪʦʷʣ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

½ ʪʨʘʩʩʠʨʦʚʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʥʦʛʦ ʦʪʚʦʜʘ ʧʦʣʷ 

ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʧʦ ʢʦʤʧʣʝʢʩʫ ʚʳʷʚʣʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ; 

½ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚʳʷʚʣʝʥʥʳʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʩʚʷʟʠ ʩ 

ʩʠʩʪʝʤʘʤʠ ʨʘʥʝʝ ʢʘʨʪʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ; 

½ ʧʨʦʛʥʦʟ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʘʢʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ʧʣʘʥʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʫʩʣʦʚʠʷ ʦʪʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʧʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʩʭʝʤʘʭ ʠʭ ʨʘʩʢʨʦʡʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʥʘʩʪʦʷʱʝʤ ʟʘʢʣʶʯʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʠʩʘʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ çɻʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʝʜʨè ʩ ʫʯʝʪʦʤ ʦʪʨʘʞʝʥʠʷ ʚ ʥʝʡ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʝʜʨ ʠ ʠʤʝʶʱʠʭʩʷ ʚ ʥʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʣʴʝʬʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ NASA Shuttle Radar 

Topographic Mission (SRTM 90m Digital Elevation Database v4.1). ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ 

ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ Earth Magnetic Anomaly Grid 

(EMAG2: 2-arc-minute resolution). ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ World Gravity Map (WGM2012) [3]. 

ʇʦʣʝ ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʨʫʙʘʡ ʅʫʨʠʥʩʢʦʡ 

ʩʠʥʢʣʠʥʘʣʠ. ʍʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ï ʨʘʚʥʠʥʥʳʡ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 483 ʜʦ 492 ʤ. ʆʧʠʩʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʧʦʣʷ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʣʦʛʦʡ ʶʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʠʥʢʣʠʥʘʣʠ, ʨʘʟʙʠʪʦʡ ʩʝʨʠʝʡ ʰʠʨʦʪʥʳʭ 

ʚʟʙʨʦʩʦʚ ʥʘ ʨʷʜ ʢʨʫʧʥʳʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ʕʪʠ ʙʣʦʢʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʥʘʨʫʰʝʥʳ ʩʝʨʠʝʡ ʨʘʟʣʦʤʦʚ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʠ ʩʣʦʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʴʶ. ʄʦʨʬʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʩʷ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ 

ʤʘʩʰʪʘʙʘ 1:5000. ɺʩʝ ʨʘʟʣʦʤʳ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʢʘʟʘʥʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1). ɺ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʰʘʭʪʥʦʛʦ ʧʦʣʷ, ʩʫʜʷ ʧʦ ʨʠʩʫʥʢʫ ʛʦʥʠʦʙʘʟʠʪ, ʧʨʦʭʦʜʷʪ ʚʟʙʨʦʩʦʚʳʝ 

ʜʝʬʦʨʤʘʮʠʠ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). 

 

ɹʦʣʝʝ ʤʝʣʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. ɺʩʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʰʘʭʪʝ çɸʙʘʡʩʢʘʷè ʧʦ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʘʤʧʣʠʪʫʜʘʤ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ: 

½ ʂʨʫʧʥʳʝ ʨʘʟʣʦʤʳ ʩ ʘʤʧʣʠʪʫʜʘʤʠ ʥʝ ʙʦʣʝʝ 100 ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʩʚʳʰʝ 10 ʢʤ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʠʝ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʩʝʨʠʷʤʠ ʤʝʣʢʠʭ ʨʘʟʣʦʤʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʧʦʣʷ ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʚ ʮʝʣʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʣʢʦʡ ʠ 

ʦʯʝʥʴ ʤʝʣʢʦʡ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʦʩʝʡ ʩʢʣʘʜʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 1000 ʤ, ʘ ʘʤʧʣʠʪʫʜʘ ʦʪ 20 ʜʦ 

100 ʤ ʠ ʤʝʥʝʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʫʩʣʦʚʠʷʤʠ ʟʘʣʝʛʘʥʠʷ ʥʘ ʧʦʣʝ 

ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘ ʠ ʦʜʠʥ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʦʢʨʳʚʘʝʪ ʧʦʯʪʠ ʚʝʩʴ ʫʯʘʩʪʦʢ ʩʧʣʦʰʥʳʤ 

ʯʝʭʣʦʤ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʩʫʛʣʠʥʢʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʟʝʨʢʘʣʦʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʥʝʛʣʫʙʦʢʠʤ ʝʛʦ ʟʘʣʝʛʘʥʠʝʤ, ʦʪ 2 ʜʦ 

4,5 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʚʦʜ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʟʘʧʘʜʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 ʜʦ 18 ʤ. ʋʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ʧʨʠ ʦʪʢʘʯʢʘʭ ʠʟ ʩʢʚʘʞʠʥ ʜʦʩʪʠʛʘʣʠ 8 ʣ/ʩ, ʜʘʞʝ 

15 ʣ/ʩ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʬʠʣʴʪʨʘʮʠʠ 67ï260 ʤ/ʩʫʪ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj.png
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ʫʜʝʣʷʪʴ ʛʘʟʦʥʦʩʥʦʩʪʠ ʥʘ ʧʣʦʱʘʜʠ ʰʘʭʪʥʦʛʦ ʧʦʣʷ çɸʙʘʡʩʢʘʷè. ɼʦʤʠʥʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʘʟʦʥʦʩʥʦʩʪʠ ʥʘ ʧʣʦʱʘʜʠ, ʷʚʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʘ [4]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʥʘ ʰʘʭʪʥʳʭ ʧʦʣʷʭ, ʛʜʝ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʛʘʟʦʥʦʩʥʦʩʪʴ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʮʝʥʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ, 

ʚʳʟʚʘʥʥʘʷ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʷ ʥʘ ʰʘʭʪʥʳʭ ʧʦʣʷʭ 

çɸʙʘʡʩʢʘʷè (ʠʤ. ʂʘʣʠʥʠʥʘ) ʠ çʏʫʨʫʙʘʡ-ʅʫʨʠʥʩʢʘʷè, ʥʝ ʧʨʝʚʳʰʘʝʪ 1ï2 ʤ
3
/ʪ.ʛ.ʤ. ʇʨʠ 

ʜʦʧʫʩʪʠʤʳʭ ʦʰʠʙʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʥʦʩʥʦʩʪʠ ʵʪʠ ʚʝʣʠʯʠʥʳ ʥʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʪʲ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʲ ʧʨʦʛʥʦʟʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʰʘʭʪʥʳʭ ʧʦʣʷʭ ʧʦ ʦʜʥʦʤʫ ʧʣʘʩʪʫ 

ʧʨʠ ʨʘʟʥʠʮʝ ʚ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʚ 400ï500 ʤ ʛʘʟʦʥʦʩʥʦʩʪʲ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʜʦ 23 ʤ
3
/ʪ.ʛ.ʤ. 

ʉʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʦʩʪʠ ʫʛʣʝʡ ʪʘʢʞʝ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ ʅ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʘ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʧʨʠ ʧʨʦʛʥʦʟʝ ʧʨʠʨʦʜʥʦʡ 

ʛʘʟʦʥʦʩʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʛʘʟʦʥʦʩʥʦʩʪʠ ʧʣʘʩʪʦʚ ʩ ʛʣʫʙʠʥʦʡ. ɼʦ ʥʘʯʘʣʘ ʚʣʠʷʥʠʷ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚʤʝʱʘʶʱʠʝ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ ʙʦʢʦʚʳʝ ʧʦʨʦʜʳ ʠ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ ʥʘʭʦʜʷʪʩʷ 

ʚ ʩʦʩʪʦʷʥʠʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʩʞʘʪʠʷ ʠ ʥʝʧʦʜʚʠʞʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɼʠʥʘʤʠʢʘ 

ʛʘʟʦʚʳʭ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ-ʛʘʟ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ [5]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʝʤʢʠ ʫʛʣʷ ʚʧʝʨʝʜʠ ʣʠʥʠʠ ʧʦʜʚʠʛʘʶʱʝʛʦʩʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʘʜʝʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʚ ʧʣʘʩʪʝ, ʨʦʩʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʘʟʦʦʪʜʘʯʠ ʧʣʘʩʪʘ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʫʛʦʣʴʥʦʛʦ ʤʘʩʩʠʚʘ (ʨʠʩʫʥʦʢ 2). ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʟʦʥʳ ʚʣʠʷʥʠʷ ʣʘʚʳ 

ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ, ʬʠʟʠʢʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʠ ʚʤʝʱʘʶʱʠʭ ʝʛʦ 

ʧʦʨʦʜ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʘ ʠ ʝʛʦ ʤʦʱʥʦʩʪʠ, ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ, 

ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʝʤʢʠ ʩʪʦʣʙʘ ʫʛʣʷ ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʜʦʩʪʠʛʘʝʪ, ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, 40ï80 ʤ. ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ ʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʡ 

ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ, ʧʨʠʤʳʢʘʶʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʨʘʙʦʪʘʥʥʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ, ï ʟʦʥʘ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʣʘʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʘʨʘʩʪʘʥʠʝʤ 

ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʥʘʧʨʷʞʝʥʠʷʤ ʥʘ ʢʨʦʤʢʝ ʟʘʙʦʷ, ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ 

[6]. 
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ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʚʧʝʨʝʜʠ ʧʦʜʚʠʛʘʶʱʝʡʩʷ ʦʯʠʩʪʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʥʘʞʝʥʠʷ ʚ ʟʘʙʦʝ (1 ï ʜʘʚʣʝʥʠʝ ʤʝʪʘʥʘ ʚ 

ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝ; 2- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʪʜʘʯʠ ʫʛʦʣʴʥʦʛʦ ʤʘʩʩʠʚʘ; 3 ï ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʣʘʩʪʘ) 

 

ɺʪʦʨʘʷ ʯʘʩʪʴ ï ʟʦʥʘ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʣʘʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʘʜʝʥʠʝʤ 

ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦ ʩʚʦʡʩʪʚʝʥʥʳʭ ʥʝʪʨʦʥʫʪʦʤʫ ʤʘʩʩʠʚʫ. ɻʘʟʦʥʦʩʥʦʩʪʴ 

ʥʝʜʝʛʘʟʠʨʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʚʥʝ ʟʦʥʳ ʚʣʠʷʥʠʷ ʟʘʙʦʷ ʠ ʚ ʟʦʥʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʚʧʣʦʪʴ ʜʦ ʧʦʧʘʜʘʥʠʷ ʵʪʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʚ ʟʦʥʫ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ, ʛʜʝ ʟʘ ʩʯʝʪ ʜʝʛʘʟʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʦʡ ʚʳʨʘʙʦʪʢʠ ʛʘʟʦʥʦʩʥʦʩʪʴ ʧʣʘʩʪʘ 

ʩʥʠʞʘʝʪʩʷ. ʊʝʤʧ ʩʧʘʜʘ ʛʘʟʦʥʦʩʥʦʩʪʠ ʤʘʩʩʠʚʘ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʝʛʘʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʥʘʤʠʢʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʘ ʠ ʩʢʦʨʦʩʪʴʶ ʧʦʜʚʠʛʘʥʠʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʪʜʘʯʠ ʧʣʘʩʪʦʚʳʭ ʩʢʚʘʞʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ 

ʧʝʨʝʜʦʚʦʡ ʜʝʛʘʟʘʮʠʠ, ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʫʛʣʷ, ʪ.ʝ. ʯʝʤ ʙʳʩʪʨʝʝ ʧʦʜʚʠʛʘʥʠʝ 

ʟʘʙʦʷ, ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʨʫʟʢʘ ʧʣʘʩʪʘ, ʙʦʣʴʰʝ ʚʳʜʝʣʷʝʪʩʷ ʛʘʟʘ ʚ ʧʣʘʩʪʦʚʳʝ 

ʩʢʚʘʞʠʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ. ʉ ʛʣʫʙʠʥʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʢʦʪʦʨʘʷ ʜʣʷ ʧʣʘʩʪʘ ʂ10 ʥʘ ʛʣʫʙʠʥʝ 500 ʤ 

ʩʦʩʪʘʚʣʷʝʪ 0,56Ā10-2ʤɼ [7]. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʨʠʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ ʛʣʫʙʠʥʳ 600 ʤ ʛʘʟʦʚʳʜʝʣʝʥʠʝ ʚ ʧʣʘʩʪʦʚʳʝ ʩʢʚʘʞʠʥʳ ʩʥʠʟʠʪʩʷ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʛʘʟʘʮʠʠ ʫʧʘʜʝʪ ʜʦ 7ï10 %. ʇʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ 

ʨʘʙʦʪ ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ 40 ï 80 ʤ, ʪ. ʝ. ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʦʚʦʡ ʜʝʛʘʟʘʮʠʠ ʨʘʙʦʪʘʶʪ 
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10ï20 ʧʣʘʩʪʦʚʳʭ ʩʢʚʘʞʠʥ, ʝʩʣʠ ʦʥʠ ʧʨʦʙʫʨʝʥʳ ʯʝʨʝʟ 4 ʤ. ɺʝʣʠʯʠʥʘ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʚ 

ʩʢʚʘʞʠʥʳ ʧʝʨʝʜʦʚʦʡ ʜʝʛʘʟʘʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ 

ʨʘʙʦʪ, ʥʦ ʠ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʣʫʙʠʥʦʡ ʝʛʦ ʟʘʣʝʛʘʥʠʷ [8]. 

ʋʜʝʣʴʥʦʝ ʛʘʟʦʚʳʜʝʣʝʥʠʝ ʠʟ ʧʣʘʩʪʦʚʳʭ ʩʢʚʘʞʠʥ ʩʥʠʞʘʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʅʘʯʘʣʴʥʦʝ ʫʜʝʣʴʥʦʝ ʛʘʟʦʚʳʜʝʣʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘ ʛʣʫʙʠʥʘʭ 400ï450 ʤ. ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ ʵʪʘ ʨʘʟʥʠʮʘ 

ʫʤʝʥʴʰʘʝʪʩʷ (ʨʠʩʫʥʦʢ 3). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɺʅʀʄʀ, 

ʧʦʩʪʨʦʝʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʟʦʥʳ ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè ʥʘ ʧʣʘʥʘʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʚ 

ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ (ʨʠʩʫʥʦʢ 4). 

 

 

ʘ) ʅʘ ʨʠʩʫʥʢʝ ʬʠʦʣʝʪʦʚʳʤ ʢʦʥʪʫʨʦʤ ʧʦʢʘʟʘʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʟʦʥʳ ʥʘ ʧʣʘʥʝ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʧʣʘʩʪʫ ʂ18; 

ʙ) ʇʦ ʮʝʥʪʨʫ ʦʧʘʩʥʳʭ ʟʦʥ ʙʦʨʜʦʚʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʳ ʨʘʟʣʦʤʳ. 
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ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʙʦʪʢʠ ʧʦʣʷ ʰʘʭʪʳ 

çɸʙʘʡʩʢʘʷè, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ: 

½ ʉʪʝʧʝʥʴ ʩʝʡʩʤʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʰʘʭʪʳ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʥʝ ʪʦʣʴʢʦ 

ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʤʳʭ ʜʘʥʥʳʤʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ (ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʭ) ʟʦʥ [9]. 

½ ʄʝʭʘʥʠʟʤ ʦʯʘʛʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʜʝʣʝʥʥʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ, 

ʢʦʪʦʨʦʤʫ ʩʚʦʡʩʪʚʝʥʥʳ ʜʦʣʛʦʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʚʝʢʪʦʨʳ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʚʷʟʴ ʩ ʧʨʦʮʝʩʩʦʤ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʢʦʡ ʋʨʘʣʦ-

ʄʦʥʛʦʣʴʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ, ʚʜʦʣʴ ʛʨʘʥʠʮ ʢʦʪʦʨʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦʝ ʥʘʜʚʠʛʘʥʠʝ ʀʥʜʦʢʠʪʘʡʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʣʠʪʳ ʥʘ 

ɽʚʨʦʘʟʠʘʪʩʢʫʶ. 

½ ʉʝʡʩʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʦʪʚʦʜʘ ʰʘʭʪʳ çɸʙʘʡʩʢʘʷè, 

ʬʦʨʤʠʨʫʶʱʠʡʩʷ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʣʦʢʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʦʥ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

½ ʉʨʝʜʥʠʡ ʜʠʘʧʘʟʦʥ ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʂ7, ʂ10, ʂ12 ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʣʦʚʠʡ 

ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ. 

½ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʦʪʨʘʙʦʪʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʦʙʳʯʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʝʛʫʣʠʨʫʝʤʦʩʪʠ ʨʝʞʠʤʦʚ ʜʦʙʳʯʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʥʝʜʨ ʪʝʭʥʦʣʦʛʠʝʡ ʜʦʙʳʯʠ. 

ʇʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʪʘʚʣʝʥʠʷ 

ʟʘʱʠʪʥʳʭ ʧʘʯʝʢ ʚ ʢʨʦʚʣʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʣʦʞʥʦʡ ʢʨʦʚʣʠ. ʅʘ ʧʣʘʥ ʛʦʨʥʳʭ ʨʘʙʦʪ ʪʘʢʞʝ 

ʥʘʥʝʩʝʥʳ ʟʦʥʳ ʚʣʠʷʥʠʷ (ʙʫʬʝʨʥʳʝ) ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʐʪʨʠʭʦʚʢʦʡ ʚʳʜʝʣʝʥʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʟʦʥʳ. ʀʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʳ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʰʠʨʠʥʘ ʟʦʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, 

ʬʘʢʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʫʪʦʯʥʝʥʳ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʦʥʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: 

½ ʧʨʦʷʚʣʝʥʠʶ ʧʨʠʟʥʘʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʫʜʘʨʦʦʧʘʩʥʦʩʪʠ ʧʣʘʩʪʦʚ; 

½ ʵʧʠʟʦʜʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʛʣʫʙʠʥʥʳʭ ʪʦʣʯʢʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʥʠʞʥʠʭ ʧʣʘʩʪʦʚ ʩʚʠʪʳ 

ʧʣʘʩʪʦʚ ʚ ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 400 ʤ; 
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½ ʧʨʦʷʚʣʝʥʠʷʤ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʵʤʘʥʘʮʠʠ ʛʘʟʦʚ ʠʟ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ ʦʪʨʘʙʦʪʢʠ 

ʧʣʘʩʪʦʚ); 

½ ʦʪʞʠʤʘʤ ʫʛʣʷ ʠʟ ʛʨʫʜʠ ʟʘʙʦʷ, ʧʨʦʷʚʣʝʥʠʷʤ ʱʝʣʯʢʦʚ, ʪʨʝʩʢʦʚ ʠ ʦʩʳʧʘʥʠʡ ʧʣʘʩʪʘ ʠʟ 

ʟʘʙʦʷ ʣʘʚʳ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ; 

½ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʜʦʣʴ ʩʪʚʦʨʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ [10]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʫʱʝʩʪʚʣʷʝʤʳʝ ʰʘʭʪʦʡ çɸʙʘʡʩʢʘʷè ʧʦʜʟʝʤʥʳʝ ʛʦʨʥʳʝ ʨʘʙʦʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʣʠʰʴ 

ʧʨʦʚʦʮʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʚ ʟʦʥʘʭ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 

ʨʘʙʦʪ, ʥʦ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʧʨʠʯʠʥʳ ʧʨʦʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʢʪʠʚʠʟʘʮʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʣʠʰʴ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʣʠʙʦ ʙʳʩʪʨʦʡ (ʩʧʦʥʪʘʥʥʦʡ), ʣʠʙʦ ʤʝʜʣʝʥʥʦʡ 

(ʢʨʠʧʦʚʦʡ) ʨʝʘʣʠʟʘʮʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʥʝʜʨʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɼʦ ʛʣʫʙʠʥ 

ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ 400 ʤ ʧʨʦʚʦʮʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʥʘ ʧʨʦʷʚʣʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ ʥʝ ʦʞʠʜʘʝʪʩʷ. 

ʇʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʣʘʥʘ: 

½ ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʘʚ ʜʦ 150 ʤ ʚ ʤʝʩʷʮ ʪʘʢʞʝ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʠʭ ʦʪʨʘʙʦʪʢʠ ʧʨʠ ʧʦʜʭʦʜʝ ʟʘ 40 ʤ ʢ ʮʝʣʠʢʘʤ ʧʦʜ ʚʩʢʨʳʚʘʶʱʠʝ 

ʫʢʣʦʥʳ. 

½ ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʛʨʘʥʠʮ ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʟʦʥ ʇɻɼ ʜʦ 100 % ʠʭ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚ ʢʨʦʚʣʶ ʠ ʧʦʯʚʫ (ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʝ ʵʪʦ 80 %) ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʦʧʘʩʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʘʩʪʝʨ-ʧʣʘʥʠʨʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʄʘʩʪʝʨ-ʧʣʘʥ ï ʠʥʩʪʨʫʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʩʪʘʚʫ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʛʨʘʥʠʮʘʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʛʠʙʢʠʤ ʠ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 

Abstract. The article is devoted to master planning in the framework of integrated development 

of the territory. The current position of the master plan in the structure of urban planning 

documentation and the prospects for its development are considered. 

The master plan is a tool for planning the development of territories that does not have 

legally approved requirements for the composition, content and boundaries of the design, which 

makes it flexible and opens up wide opportunities for the use of a wide variety of mechanisms 

for its implementation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʪʝʨ-ʧʣʘʥ, ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
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ʉʦʢʨʘʱʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʘʢʪʫʘʣʴʥʦʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʈʌ ʚ 2013 ʛʦʜʫ ʟʘʩʪʨʦʡʱʠʢʫ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ 42 ʧʨʦʮʝʜʫʨʳ, ʟʘʥʠʤʘʶʱʠʝ 344 ʜʥʷ. 

ʉʦʛʣʘʩʥʦ ʧʣʘʥʫ ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʦʡ ʢʘʨʪʝè) çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ 

ʢʣʠʤʘʪʘ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 

29.07.2013 ˉ 1336-ʨ, ʢ 2018 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʮʝʜʫʨ ʜʦʣʞʥʦ ʩʦʢʨʘʪʠʪʴʩʷ ʜʦ 11, ʘ ʚʨʝʤʷ ʥʘ ʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ï ʜʦ 56 

ʜʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʈʦʩʩʠʠ ʧʦʜʥʷʪʴʩʷ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩ 178-ʛʦ ʥʘ 34-ʝ ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ Doing Business[1]. 

ɺ 2014 ʛʦʜʫ ʚ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʧʦʨʷʜʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ (ʜʘʣʝʝ ï ɻʨʂ ʈʌ) ʙʳʣ ʜʦʧʦʣʥʝʥ ʧʨʠʥʮʠʧʦʤ: ʝʜʠʥʩʪʚʦ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʨʷʜʢʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ (ʚʚʝʜʝʥ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 20.04.2014 N 80-ʌɿ). 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ɻʨʂ ʈʌ ʟʘʢʨʝʧʣʝʥʦ ʧʦʣʥʦʤʦʯʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʌ ʫʪʚʝʨʞʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʧʝʨʝʯʥʠ ʧʨʦʮʝʜʫʨ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʟʘʧʨʝʪ ʥʘ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨ ʚ ʨʘʤʢʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʠʩʯʝʨʧʳʚʘʶʱʠʤʠ ʧʝʨʝʯʥʷʤʠ. ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 01.07.2021 N 

275-ʌɿ ʚ ɻʨʂ ʈʌ ʚʚʝʜʝʥʘ ʩʪʘʪʴʷ 5.2. çʇʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 

çʆʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʥʘ ʩʝʛʦʜʥʷ ï ʵʪʦ ʫʩʢʦʨʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʮʠʢʣʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʥʝ ʩʦʟʜʘʚʘʪʴ ʚʘʢʫʫʤʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʢʘʞʫ, ʯʪʦ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ, ʯʝʤ ʧʫʩʪʦʪʘ. ʆʩʥʦʚʘ ʥʘʰʝʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ ʜʫʙʣʠʨʫʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʧʨʦʮʝʜʫʨ ʠ ʘʢʪʦʚè, 

ð ʩʢʘʟʘʣ ʉʝʨʛʝʡ ʄʫʟʳʯʝʥʢʦ[2]. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.12.2021 N 2490 ʫʪʚʝʨʞʜʝʥ ʠʩʯʝʨʧʳʚʘʶʱʠʡ 

ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ, ʩʚʝʜʝʥʠʡ, ʤʘʪʝʨʠʘʣʦʚ, ʩʦʛʣʘʩʦʚʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʩʪʨʦʡʱʠʢʫ, 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʢʘʟʯʠʢʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʯʘʩʪʷʤʠ 3 ð 7 ʩʪʘʪʴʠ 5.2 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʦʥʷʪʠʝ ʤʘʩʪʝʨ-ʧʣʘʥ ʧʨʠʰʣʦ ʠʟ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ, ʛʜʝ ʦʥʦ ʦʟʥʘʯʘʣʦ ʩʪʨʘʪʝʛʠʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʤʘʩʰʪʘʙʘʤ ʪʝʨʨʠʪʦʨʠʡ. 

https://qje.su/nauki-o-zemle/moskovskij-ekonomicheskij-zhurnal-11-2023-15/#_ftn1
https://qje.su/nauki-o-zemle/moskovskij-ekonomicheskij-zhurnal-11-2023-15/#_ftn2


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
37 

 

 

ʇʦʥʷʪʠʝ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʥʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ʩʠʩʪʝʤʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ð ɻʨʂ ʈʌ), ʪʘʢʞʝ ʤʘʩʪʝʨ-ʧʣʘʥ 

ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʩʨʝʜʠ ʜʦʢʫʤʝʥʪʦʚ, ʩʚʝʜʝʥʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.12.2021 N 2490. 

ɺʧʝʨʚʳʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʈʦʩʩʠʠ ʧʦʥʷʪʠʝ ʤʘʩʪʝʨ-ʧʣʘʥ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʛʦʨʦʜʘ ʇʝʨʤʠ ʚ 2010 ʛ., ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʛʦʨʦʜʘ ʢʦʤʧʘʥʠʝʡ ʥʠʜʝʨʣʘʥʜʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ KCAP 

Architecs&Planners ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʘʨʭʠʪʝʢʪʫʨʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛ. ʇʝʨʤʠ çʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʘʩʪʝʨ-

ʧʣʘʥè. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2023 ʛ. ʨʝʛʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝʩʢʦʣʴʢʠʭ ʩʫʙʲʝʢʪʘʭ ʈʌ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʘʩʪʝʨ-ʧʣʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʦ 

ʚʢʣʶʯʝʥʠʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʨʝʰʝʥʠʶ (ʧʨʦʝʢʪʫ ʨʝʰʝʥʠʷ) ʦ ʂʈʊ 

(ɺʦʨʦʥʝʞʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, ʇʝʥʟʝʥʩʢʘʷ ʦʙʣ.) 

ʊʘʢ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʦʤ ʠʟ ʣʠʜʝʨʦʚ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʦʙʲʝʤʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʠʥʷʪ  ɿʘʢʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 30.03.2022 N 34/2022-ʆɿ çʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ɿʘʢʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʆ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠè ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ: 

çʄʘʩʪʝʨ-ʧʣʘʥ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ  ð ʜʦʢʫʤʝʥʪ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʜʝʨʞʘʱʠʡ 

ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʧʣʦʱʘʜʠ ʠ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʨʘʟʚʠʪʠʶ, ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʭ ʩʥʦʩʫ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚʢʣʶʯʘʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʯʝʥʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʰʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.è. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 04.10.2021 N 580 çʆ 

ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤè ʟʘʢʨʝʧʣʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʄʘʩʪʝʨ-ʧʣʘʥ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ð ʢʦʥʮʝʧʮʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʟʘʩʪʨʦʡʢʠ, 

ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʧʦʜʭʦʜʳ ʢ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ. ʊʘʢʞʝ 
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ʫʢʘʟʘʥʥʳʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʮʝʣʴ ʤʘʩʪʝʨ-ʧʣʘʥʘ ð ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʨʝʰʝʥʠʡ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝʩʢʦʣʴʢʠʭ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʘʩʪʝʨ-

ʧʣʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʦ ʚʢʣʶʯʝʥʠʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʣʦʞʝʥʠʷ ʢ ʨʝʰʝʥʠʶ (ʧʨʦʝʢʪʫ ʨʝʰʝʥʠʷ) ʦ ʂʈʊ. 

ʆʜʥʘʢʦ ʚʚʠʜʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʧʫʩʪʦʪʳ, ʦʪʩʫʪʩʪʚʠʷ ʦʙʱʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʘʩʪʝʨ-ʧʣʘʥʘ, ʝʜʠʥʳʡ ʚʟʛʣʷʜ ʥʘ ʤʘʩʪʝʨ-ʧʣʘʥ ʚ ʵʪʠʭ ʜʦʢʫʤʝʥʪʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʪʜʝʣʴʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʦ ʂʈʊ ʧʨʝʜʫʩʤʦʪʨʝʥʳ: o ʩʚʝʜʝʥʠʷ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ 

ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ (ʛ. ɸʨʭʘʥʛʝʣʴʩʢ),  ʨʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʘʤʠ ʢʦʤʤʫʥʘʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ (ʛ. ʂʝʤʝʨʦʚʦ), ʦʙʱʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʛ. ɹʝʣʛʦʨʦʜ, ʛ. ɹʨʷʥʩʢ, ʛ. ʂʨʘʩʥʦʷʨʩʢ), o ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʰʝʥʠʷ ʦ ʂʈʊ (ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʩʚʝʜʝʥʠʷ ʦ ɿʆʋʀʊ ʚ ʛʨʘʥʠʮʘʭ ʂʈʊ. 

ʀʪʘʢ, ʤʘʩʪʝʨ-ʧʣʘʥ ð ʜʦʢʫʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ 

ʚʘʨʠʘʥʪ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʵʩʢʠʟʥʳʝ 

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʪ.ʜ.) ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʥʮʝʧʮʠʷ. 

ʅʘ ʩʪʘʜʠʠ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʩʣʦʞʥʳʭ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʨʘʙʦʪʢʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ (ʧʨʦʝʢʪ 

ʧʣʘʥʠʨʦʚʢʠ) ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪ ʚʨʝʤʝʥʥʳʝ ʠ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ. 

ɺ ʨʘʟʨʘʙʦʪʢʫ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʠ ʛʣʫʙʠʥʳ ʧʨʦʨʘʙʦʪʢʠ ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

1. ɸʥʘʣʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ: 

½ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʘ (ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʥʘʣʠʟ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʨʘʚ ʥʘ 

ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʪ.ʜ.); 

½ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʘʥʘʣʠʟ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʦʛʥʦʟ 

ʧʦʪʨʝʙʥʦʩʪʠ; 

½ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 
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½ ʦʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ (ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, ɿʆʋʀʊ, ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʪ.ʜ.); 

2. ʈʘʟʨʘʙʦʪʢʘ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ: 

½ ʚʘʨʠʘʥʪʦʚ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʦʚ, ʠʭ 

ʬʫʥʢʮʠʡ; 

½ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʭʝʤʳ, ʦʙʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ; 

½ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʘ; 

½ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʩʭʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

½ ʧʣʘʥʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʀʥʳʝ ʨʘʟʜʝʣʳ ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʢʘʟʯʠʢʘ ʠ ʛʦʨʦʜʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʩʪʝʨ-ʧʣʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʫʧʝ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʙʝʟʫʩʣʦʚʥʦ ʟʘ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʙʫʜʫʱʝʝ. 

ɸʢʪʠʚʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʩʪʠʪʫʪʘ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʚʥʝʜʨʝʥʠʝ 

ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ 

ʧʦʩʝʣʝʥʠʷ, ʚʢʣʶʯʝʥʥʦʛʦ ɻʨʂ ʈʌ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 19.12.2022 ˉ 541-ʌɿ çʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʪʘʪʴʶ 18.1 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʟʘʱʠʪʝ ʢʦʥʢʫʨʝʥʮʠʠè.  ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.06.2023 ʛ. ˉ 1076 ʫʪʚʝʨʞʜʝʥ ʧʦʨʷʜʦʢ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. 

ʋʢʘʟʘʥʥʳʡ ʠʥʩʪʠʪʫʪ ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʝʭʦʜʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʞʝʩʪʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʠ ʛʠʙʢʠʤ, 

ʦʧʝʨʘʪʠʚʥʳʤï ʤʘʩʪʝʨ-ʧʣʘʥʦʤ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2004 ˉ 

2. 190-ʌɿ. ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.12.2021 N 2490 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʧʝʨʝʯʥʷ ʜʦʢʫʤʝʥʪʦʚ, ʩʚʝʜʝʥʠʡ, ʤʘʪʝʨʠʘʣʦʚ, ʩʦʛʣʘʩʦʚʘʥʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʩʪʨʦʡʱʠʢʫ, ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʢʘʟʯʠʢʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʯʘʩʪʷʤʠ 3 ð 7 ʩʪʘʪʴʠ 5.2 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʘʢʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʥʝʢʦʪʦʨʳʭ ʘʢʪʦʚ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè- ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

4. ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 29.07.2013 N 1336-ʨ (ʨʝʜ. ʦʪ 08.11.2018) çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè) çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ 

ʢʣʠʤʘʪʘ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘè ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ 

ʇʣʶʩè. 

5. ɿʘʢʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 30 ʤʘʨʪʘ 2022 ʛ. N 34/2022-ʆɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ɿʘʢʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʆ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠè ï 

ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

6. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 04.10.2021 N 580 çʆ 

ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤè ï ɼʦʩʪʫʧ ʠʟ 

ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

7. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 29.06.2023 N 1076 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʩʝʣʝʥʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, 

ʚʥʝʩʝʥʠʷ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʩʝʣʝʥʠʷ, 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘè ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

8. ʄʘʣʠʥʦʚʘ ʆ.ɺ. ʆ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʄʘʩʪʝʨ-ʧʣʘʥ // 

Academia. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 2020. ˉ1. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://cyberleninka.ru/article/n/o-reformirovanii-ternôtorialnogo-planirovaniya-v-rossiyskoy-

federatsii-v-tselyah-kompleksnogo-i-ustoychivogo-razvitiya-territorii-1. 

9. ʊʫʟʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ, ʉʪʘʥʦʚʣʝʥʠʝ ʧʦʥʷʪʠʷ çʄʘʩʪʝʨ-ʧʣʘʥè ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ // ʅʦʵʤʘ. 2019. ˉS3 (3). ð ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://cyberleninka.ru/article/n/stanovlenie-ponyatiya-master-plan-v-otechestvennoy-

gradostroitelnoy-teorii-i-praktike. 
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ʋʉʊɸʅʆɺʃɽʅʀɽ ʆʍʈɸʅʅʓʍ ɿʆʅ ʇʋʅʂʊʆɺ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʉɽʊɽʁ ʉ 

ʇʆʄʆʑʔʖ ɻʅʉʉ-ʊɽʍʅʆʃʆɻʀʁ 

ESTABLISHMENT  OF SECURITY ZONES OF POINTS OF GEODETIC  NETWORKS 

USING GNSS TECHNOLOGIES  

 

ɼʘʣʙʘʨʘʝʚ ɸʨʠʘʥ ʉʝʨʛʝʝʚʠʯ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʢʩʧʝʨʪʠʟʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʠ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠè, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, ɽ-mail: arian0000@yandex.ru 

ʂʨʠʚʦʰʘʧʢʠʥʘ ʂʠʨʘ ɼʤʠʪʨʠʝʚʥʘ, ʩʪʫʜʝʥʪ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, ɽ-mail: kirakrivoshapkina12@gmail.com 

Dalbaraev Arian  Sergeevich, senior lecturer of the Department çExpertise, Management and 

Cadastre of real estateè, Engineering and Technical Institute, North-Eastern Federal University 

named after M.K. Ammosovaè, ɽ-mail: arian0000@yandex.ru 

Krivoshapkina Kira  Dmitrievna , student of the North-Eastern Federal University. M.K. 

Ammosova, E-mail: kirakrivoshapkina12@gmail.com 

ɸʥʥʦʪʘʮʠʷ. ʉ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè ʧʦʚʩʝʤʝʩʪʥʦ ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʫʩʪʘʥʦʚʣʝʥʠʶ ʠ ʚʥʝʩʝʥʠʶ ʦʭʨʘʥʥʳʭ ʟʦʥ ʧʫʥʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʚ 

ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ) ʥʘʭʦʜʷʪʩʷ ʙʦʣʝʝ 52 ʪʳʩʷʯ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʦʭʨʘʥʥʳʝ ʟʦʥʳ. ʀ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʠ ʚʳʥʦʩʘ ʠʭ ʚ ʥʘʪʫʨʫ ʩ ʧʦʤʦʱʴʶ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ɻʅʉʉ-

ʧʨʠʝʤʥʠʢʘ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʧʦʜʚʦʜʷʪ ʠʪʦʛʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʦʪʤʝʯʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʦʭʨʘʥʥʳʤʠ ʟʦʥʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). 
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Abstract. With the introduction of the state program ñNational Spatial Data Systemò, work 

began everywhere to survey, restore, establish and enter protective zones of geodetic network 

points into the Unified State Register of Real Estate. On the territory of the Republic of Sakha 

(Yakutia) there are more than 55 thousand geodetic points, for each of which it is necessary to 

create protective zones. And this article discusses the possibility of creating a design for a 

protective zone and taking it into reality using a geodetic GNSS receiver. In conclusion, the 

authors summarize the results of the work performed and note the need for a large amount of 

field and office work to provide all geodetic points with protective zones on the territory of the 

Republic of Sakha (Yakutia). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ, ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʫʥʢʪ, ʦʭʨʘʥʥʘʷ ʟʦʥʘ, ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ, ɻʅʉʉ, ʩʧʫʪʥʠʢʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

Keywords: geodetic networks, geodetic point, security zone, coordinate system, GNSS, 

satellites, spatial data 

ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ 

ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʠʥʜʫʩʪʨʠʷʭ, 

ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʞʝʥʝʨʥʳʝ ʨʘʙʦʪʳ, ʢʘʨʪʦʛʨʘʬʠʶ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʛʝʦʣʦʛʠʶ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʚʠʛʘʮʠʶ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɸ ʪʘʢʞʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ [1]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʝʪʴ ʧʦ ʨʦʣʠ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ [2]: 

½ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʪʦʯʝʢ 

ʥʘʙʣʶʜʝʥʠʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʧʫʥʢʪʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʪʘʢʠʝ ʢʘʢ ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ, ʘ ʪʘʢʞʝ ʪʦʯʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʕʪʠ ʪʦʯʢʠ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʦʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʦʩʠ ʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʢʘʨʪʦʛʨʘʬʠʶ, ʥʘʚʠʛʘʮʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.; 

½ ʚʳʩʦʢʦʪʦʯʥʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʪʦʯʝʢ, ʠʟʤʝʨʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʪʦʯʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʠʚʝʣʠʨ, ʪʝʦʜʦʣʠʪ, 

ʛʝʦʜʝʟʠʯʝʩʢʠʡ ɻʅʉʉ-ʧʨʠʝʤʥʠʢ ʠ ʜʨ. ʕʪʠ ʪʦʯʢʠ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʭʦʨʦʰʦ ʩʚʷʟʘʥʳ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ; 
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½ ʩʧʫʪʥʠʢʦʚʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ 1 ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʩʝʪʝʡ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, 

ʪʘʢʠʭ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ ʠʣʠ ʚʳʩʦʢʦʪʦʯʥʘʷ 

ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ. ɿʘʪʝʤ ʵʪʠ ʪʦʯʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʝ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩʧʫʪʥʠʢʦʚʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʜʨʫʛʠʭ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʦʙʲʝʢʪʦʚ 

ʚ ʨʘʤʢʘʭ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʠ; 

½ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʝʪʴ 1 ʠ 2 ʢʣʘʩʩʦʚ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʠʥʞʝʥʝʨʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʘʨʪʦʛʨʘʬʠʷ, ʥʘʚʠʛʘʮʠʷ, ʤʦʥʠʪʦʨʠʥʛ 

ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʨʫʛʠʝ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʪʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʦʙʲʝʢʪʦʚ ʥʘ ɿʝʤʣʝ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʳ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ; 

½ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ ʩʛʫʱʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʠʥʞʝʥʝʨʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʘʨʪʦʛʨʘʬʠʶ, ʥʘʚʠʛʘʮʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 

ʠ ʚʳʩʦʪ ʦʙʲʝʢʪʦʚ ʥʘ ɿʝʤʣʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ 

ʪʦʯʝʢ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʪʷʭ ʩʛʫʱʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʜʘʥʥʳʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪʦʚ. 

ʇʦʨʷʜʦʢ ʦʭʨʘʥʳ ʧʫʥʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʧʦʣʦʞʝʥʠʝʤ ʦʙ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 21.08.2019 

ʛ. ˉ1080 çʆʙ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠè 

[3].ʆʭʨʘʥʥʘʷ ʟʦʥʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʚʘʜʨʘʪ ʩ ʨʘʟʤʝʨʘʤʠ 4 ʥʘ 4 ʤʝʪʨʘ, ʛʜʝ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘʛʦʥʘʣʝʡ ʢʚʘʜʨʘʪʘ ʷʚʣʷʝʪʩʷ 

ʮʝʥʪʨ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ, ʘ ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʪʝʥʘʭ 

ʟʜʘʥʠʷʭ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʢʦʥʪʫʨʦʤ ʟʜʘʥʠʡ, ʥʘ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʵʪʠ ʧʫʥʢʪʳ. 

ɺ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʦʭʨʘʥʥʳʭ ʟʦʥ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʟʘʧʨʝʱʘʝʪʩʷ [4,5,6]: 

1. ɺʪʦʨʞʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʭʨʘʥʥʳʭ ʟʦʥ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʜʦʩʪʫʧʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ; 
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2. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʙʝʟ 

ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʦʨʛʘʥʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʛʦʨʦʜʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ; 

3. ʈʘʟʤʝʱʝʥʠʝ ʨʝʢʣʘʤʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʱʠʪʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʣʦʢʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʢ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʧʫʥʢʪʘʤ ʠʣʠ ʠʭ ʚʠʜʠʤʦʩʪʴ; 

4. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʣʶʙʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʠʣʠ ʫʥʠʯʪʦʞʠʪʴ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʫʥʢʪʳ, ʚʢʣʶʯʘʷ ʫʨʦʥ, ʧʦʚʨʝʞʜʝʥʠʝ ʠʣʠ ʠʩʢʘʞʝʥʠʝ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ; 

5. ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ ʨʷʜʦʤ ʩ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʧʫʥʢʪʦʤ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʠʩʢʘʞʘʪʴ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʚʥʦʩʠʪʴ ʦʰʠʙʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ; 

6. ʇʨʦʚʦʜʠʪʴ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʚʳʩʦʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʚʢʣʶʯʘʷ 

ʧʝʨʝʤʝʱʝʥʠʝ, ʩʤʝʱʝʥʠʝ ʠʣʠ ʫʪʝʯʢʫ ʟʝʤʣʠ ʠʟ ʦʭʨʘʥʥʳʭ ʟʦʥ; 

7. ʀʩʧʦʣʴʟʦʚʘʪʴ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ, ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ, ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʠ 

ʜʨʫʛʠʝ ʦʧʘʩʥʳʝ ʧʨʝʜʤʝʪʳ ʚʙʣʠʟʠ ʦʭʨʘʥʥʳʭ ʟʦʥ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ; 

8. ʉʦʟʜʘʚʘʪʴ ʧʦʤʝʭʠ ʚ ʨʘʙʦʪʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦ- ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʤʝʭʠ ʠʣʠ ʠʩʢʘʞʘʪʴ ʩʠʛʥʘʣʳ. 

ɽʩʣʠ ʧʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠʟʚʝʩʪʥʳ, ʧʨʦʝʢʪ 

ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʩʦʟʜʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʛʜʝ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʳʥʦʩʘ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ çʄʦʛʠʣʴʥʳʡè 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʩʛʫʱʝʥʠʷ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʝʝʩʪʨʝ, ʭʨʘʥʷʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ: ʉʂ-95 ʟʦʥʘ 22, ʉʂ-42 ʟʦʥʘ 22, ʄʉʂ-14 ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ 

(ʗʢʫʪʠʷ), ʟʦʥʘ 5, ɻʉʂ-2011 ʟʦʥʘ 22 (ʨʠʩ.1 ʠ ʨʠʩ.2) [7]. 

ɺ ɽɻʈʅ ʦʭʨʘʥʥʘʷ ʟʦʥʘ ʜʘʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ 29 ʠʶʣʷ 2019 

ʛʦʜʘ, ʥʦ ʚ ʪʦ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʄʉʂ-88, 

ʘ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚʩʝʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʦʥʠ ʙʳʣʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚ 

ʄʉʂ-14 [8]. 
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ʊʘʢ ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʩ ʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʚ ʜʨʫʛʫʶ, ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʟʘʥʦʚʦ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʠʭ 

ʚʳʥʝʩʪʠ ʚ ʥʘʪʫʨʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʟʘʢʘʟ 

ʢʦʦʨʜʠʥʘʪ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ çʄʦʛʠʣʴʥʳʡè ʚ ʄʉʂ-14. ʉʣʝʜʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʜʣʷ ʚʳʥʦʩʘ ʚ ʥʘʪʫʨʫ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʥʦʩʫ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣ ʚʳʙʨʘʥ 

ʢʦʤʧʣʝʢʪ ɻʅʉʉ-ʧʨʠʸʤʥʠʢʦʚ PrinCe i50 ʠ i30 [9]. ɼʘʥʥʳʝ ʧʨʠʝʤʥʠʢʠ ʧʨʠʥʠʤʘʶʪ ʩʠʛʥʘʣʳ 

ʩʦ ʩʣʝʜʫʶʱʠʭ ʛʣʦʙʘʣʴʥʦ-ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ [10]: 

1. ɻʃʆʅɸʉʉ (ɻʣʦʙʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ) ð ʩʠʩʪʝʤʘ ɻʅʉʉ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʈʦʩʩʠʝʡ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʚʩʶ ɿʝʤʣʶ, ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʚʨʝʤʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

2. GPS (Global Positioning System) ð ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ɻʅʉʉ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ 

ʫʧʨʘʚʣʷʝʤʘʷ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʤʠ ʩʠʣʘʤʠ ʉʐɸ. ʆʥʘ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʠʟ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʥʘʚʠʛʘʮʠʶ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ɿʝʤʣʠ. 

3. Galileo ð ʩʠʩʪʝʤʘ ɻʅʉʉ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ɽʚʨʦʧʝʡʩʢʠʤ ʩʦʶʟʦʤ. 

ʉʯʠʪʘʝʪʩʷ ʛʨʘʞʜʘʥʩʢʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ɻʃʆʅɸʉʉ ʠ GPS. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ. 

4. BeiDou ð ʢʠʪʘʡʩʢʘʷ ʩʠʩʪʝʤʘ ɻʅʉʉ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʂʦʤʧʘʩ. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ 

ʫʩʣʫʛʠ ʢʘʢ ʚ ʂʠʪʘʝ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɸʟʠʠ ʠ ʚʦʩʪʦʢʘ ɸʬʨʠʢʠ. 

5. QZSS (Quazi-Zenith Satellite System) ð ʵʪʦ ʷʧʦʥʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʠ ʚʨʝʤʝʥʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʗʧʦʥʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʝʛʠʦʥʘʭ. 
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ʅʘ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʳʥʦʩʫ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ 

ʥʘ ɻʅʉʉ-ʧʨʠʝʤʥʠʢ ʚʠʜʝʣ 43 ʩʧʫʪʥʠʢʘ, ʘ ʧʨʠʥʠʤʘʣ ʩʠʛʥʘʣʳ ʩ 34 ʩʧʫʪʥʠʢʦʚ (ʈʠʩʫʥʦʢ 3). 

 

ɼʣʷ ʚʳʥʦʩʘ ʛʨʘʥʠʮ ʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ (ʊʘʙʣʠʮʘ 2), ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʘʥʝʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʚʥʦʩʷʪʩʷ ʚ ʢʦʥʪʨʦʣʣʝʨ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ɻʅʉʉ-

ʧʨʠʝʤʥʠʢʘ ʠ ʢʦʪʨʦʣʣʝʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʨʰʨʫʪ ʜʦ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʥʝʩʪʠ, 

ʧʨʠ ʧʦʣʥʦʤ ʩʦʚʧʘʜʝʥʠʠ ʧʨʠʝʤʥʠʢʘ ʩ ʚʙʠʪʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʢʦʥʪʨʦʣʣʝʨ ʥʘʯʠʥʘʝʪ 

ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣ ʦ ʪʦʤ, ʯʪʦ ʪʦʯʢʘ ʩ ʜʘʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘʡʜʝʥʘ (ʈʠʩʫʥʦʢ 4). 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʧʫʥʢʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-47.png
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1. ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ ï ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ 

ʟʘʱʠʪʫ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʝʝ ʛʨʘʥʠʮ ʚ ɽɻʈʅ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʪ 

ʚʳʜʘʚʘʪʴ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʷ ʧʫʥʢʪʦʚ; 

2. ʅʝʦʙʭʦʜʠʤʦ ʚʳʥʦʩʠʪʴ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʚ ʥʘʪʫʨʫ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʘʞʜʘʥ ʥʝ ʟʥʘʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʢʘʢ ʨʘʙʦʪʘʪʴ ʩ 

ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʦʡ, ʯʪʦ ʚʝʜʝʪ ʥʝ ʢ ʧʨʝʜʫʤʳʰʣʝʥʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʧʫʥʢʪʘ; 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ, 

ʝʩʣʠ ʫ ʥʠʭ ʠʤʝʶʪʩʷ ʧʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

ʊʘʢʞʝ ʧʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʧʫʥʢʪʦʚ ʦʭʨʘʥʥʳʤʠ ʟʦʥʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʦʪ 30.12.2015 ʛ. ˉ 431- ʌɿ: ʧʦʩʣʝʜʥʷʷ ʨʝʜʘʢʮʠʷ // ʂʦʥʩʫʣʴʪʘʥʪ 

ʇʣʶʩ: ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ / ʂʦʤʧʘʥʠʷ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.consultant.ru/document/cons_doc_LAW_191496 / 

2. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʌ ɻʆʉʊ ʈ 55024-2012 çʉʝʪʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè (ʫʪʚ. ʧʨʠʢʘʟʦʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʦʪ 8 ʦʢʪʷʙʨʷ 2012 ʛ. N 470-ʩʪ) 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çɻʘʨʘʥʪè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://base.garant.ru/70769870/ 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 21.08.2019 ˉ 1080 çʆʙ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʧʫʥʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-

ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çɻʘʨʘʥʪè. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://base.garant.ru/72641068/ 

4. ʂʫʨʙʘʥʦʚʘ, ɿ. ɸ. ʋʯʝʪ ʦʭʨʘʥʥʳʭ ʟʦʥ ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ / ɿ. ɸ. ʂʫʨʙʘʥʦʚʘ // ʅʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦ, ʪʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ : ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ V 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 50 ʣʝʪʠʶ ɼɻʊʋ, 

ʄʘʭʘʯʢʘʣʘ, 24ï25 ʥʦʷʙʨʷ 2022 ʛʦʜʘ. ï ʄʘʭʘʯʢʘʣʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʇʦʣʠʛʨʘʬʠʯʝʩʢʠʡ 

ʎʝʥʪʨ ɼɻʊʋ, 2023. ï ʉ. 163-165. ï EDN UGWASI. 

http://www.consultant.ru/document/cons_doc_LAW_191496%20/
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5. ʇʘʨʭʦʤʝʥʢʦ, ʀ. ɺ. ʆ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʨʝʞʠʤʦʚ ʦʭʨʘʥʥʳʭ ʟʦʥ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʧʫʥʢʪʦʚ ʠ ʠʭ ʫʩʪʘʥʦʚʣʝʥʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) / ʀ. ɺ. ʇʘʨʭʦʤʝʥʢʦ, ʅ. 

ɺ. ɿʘʡʮʝʚʘ // ɺʝʩʪʥʠʢ ʉɻʋɻʠʊ (ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʝʦʩʠʩʪʝʤ ʠ 

ʪʝʭʥʦʣʦʛʠʡ). ï 2020. ï ʊ. 25, ˉ1. ï ʉ. 263-273. ï DOI 10.33764/2411-1759-2020-25-1-263-

273. ï EDN DYXAYG . 

6. ʄʦʩʠʥ, ɺ. ʆ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʝʪʠ / ɺ. ʆ. ʄʦʩʠʥ // ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʈʦʩʩʠʠ: 

ʧʨʘʚʦʚʦʝ ʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʵʢʦʣʦʛʠʷ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ï 2020. ï ʊ. 2. ï ʉ. 151-154. ï DOI 10.33764/2687-041X-2020-2-

151-154. ï EDN JXULNN. 

7. ʌʝʜʝʨʘʣʴʥʳʡ ʧʦʨʪʘʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://portal.fppd.cgkipd.ru/main 

8. ɺʘʨʣʘʤʦʚʘ, ʃ. ɼ. ɺʦʧʨʦʩʳ ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) / ʃ. ɼ. ɺʘʨʣʘʤʦʚʘ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 

2022. ï ʊ. 7, ˉ 11. ï DOI 10.55186/2413046X_2022_7_11_690. ï EDN NDHMZV. 

9. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʧʨʠʝʤʥʠʢʘ PrinCe i50 ʠ PrinCe i30 [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://www.prin.ru/ 

10. ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://glonass-iac.ru/guide/gnss/ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ɻʀʉ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʚʝʜʝʥʘ ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʢʦʪʦʨʘʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ QGIS ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʟʘʧʨʦʩʦʚ ʨʘʟʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦ 

ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʪʝʤ 

QGIS ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʫʤʤʠʨʫʝʪ ʧʦʣʫʯʝʥʥʳʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʘʧʨʦʩʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʠʪʦʛʦʚʦʛʦ 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH.png
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ʟʥʘʯʝʥʠʷ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ. ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʣʦʢʘ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʛʨʘʥʠʮʘʭ 

ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ. 

Abstract. As part of the work on the development of GIS agroecological grouping on the basis 

of a comprehensive assessment of the territory and with the use of geoinformation technologies, 

soil bonitization was carried out according to an improved methodology, which consists in the 

use of QGIS software, through which a mechanism for calculating indicators was developed for 

each criterion in the query designer. A weighted average value is automatically generated for 

each indicator, then QGIS automatically summarizes the weighted average values of the 

indicators obtained according to the formula for the query constructor and obtaining the final 

value of the bonus score. Soil bonitization is an important component of the soil fertility block in 

the regional geoinformation system for a comprehensive assessment of the state of agricultural 

landscapes of the southeastern part of the Stavropol Territory within the boundaries of the 

Sovetsky district. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʪʝʧʣʦʚʘʷ ʢʘʨʪʘ, 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʥʝʩʪʠ ʚ 

ʩʪʨʫʢʪʫʨʫ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ɻʀʉ ʤʘʪʝʨʠʘʣʳ ʧʦʯʚʝʥʥʳʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, 

ʤʘʪʝʨʠʘʣʳ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʧʨʘʚʦʯʥʫʶ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [1, 5]. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ɺ. ɼ. ʀʚʘʥʦʚʘ, 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʥʘʤʠ ʚ ʯʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪ ʚ QGIS ʠ ʚʢʣʶʯʘʝʪ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʚʥʝʩʝʥʳ ʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʝʛʠʦʥʘʣʴʥʦʡ ɻʀʉ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʟʘʧʨʦʩʦʚ QGIS 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʭʘʥʠʟʤ ʜʣʷ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ QGIS ʟʥʘʯʝʥʠʝ ʚʳʚʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʝ 

ʧʦʣʝ çɹʘʣʣ ʙʦʥʠʪʝʪʘè ʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ. 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-49.png
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ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʯʚ, ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʧʣʦʜʦʨʦʜʠʝ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʝʪʩʷ ʚ ʙʘʣʣʘʭ [3]. ʐʢʘʣʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʙʘʣʣʘʭ ʙʦʥʠʪʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʂʘʨʪʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʠʤʝʶʱʠʭʩʷ ʚ ɻʀʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʪʝʨʠʘʣʦʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ 

ʦʮʝʥʢʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ [6, 7]. ʂʘʨʪʘ 

ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ɼʘʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ ʧʦ ʫʨʦʚʥʶ ʧʣʦʜʦʨʦʜʠʷ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʙʘʣʣʘʭ ʙʦʥʠʪʝʪʘ ʥʘ 

2020 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʠʩʫʥʦʢ 3 ʠ ʪʘʙʣʠʮʫ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 87,2 % ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʡʦʥʘ ʟʘʥʠʤʘʶʪ ʩʨʝʜʥʝʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ. ʆʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʦʯʝʥʴ ʥʠʢʦʧʣʦʜʦʨʦʜʥʳʭ ʠ ʥʠʟʢʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ. ʉʨʝʜʥʠʡ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʘʰʥʠ 

ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 43 ʙʘʣʣʘ. 

ʊʘʢ ʢʘʢ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʝʸ ʠʟʤʝʥʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʦʩʥʦʚʥʦʡ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ (ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ) ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ (ʨʠʩ. 4). 

 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʚʳʧʦʣʥʠʤ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʝʡʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ 

F-ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ-ʉʥʝʜʦʢʦʨʘ. 

ʀʩʧʦʣʴʟʫʷ ʙʠʙʣʠʦʪʝʢʠ Python ʠʤʧʦʨʪʠʨʫʝʤ ʠʤʝʶʱʠʝʩʷ ʠʩʭʦʜʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʝʤ ʪʝʧʣʦʚʫʶ ʢʘʨʪʫ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʳ (ʨʠʩ. 5). 
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʢʣʶʯʘʝʤ ʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩ ʫʩʣʦʚʠʝʤ (ʩ |r|>0.85) ʠ 

ʪʝʧʣʦʚʘʷ ʢʘʨʪʘ ʧʨʠʤʝʪ ʚʠʜ (ʨʠʩ. 6): 

 

ɼʣʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 7 ʧʦʩʨʝʜʩʪʚʦʤ Python, ʧʦʩʪʨʦʠʤ 

ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
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ʥʝʟʥʘʯʠʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ (ʧʦʢʘʟʘʪʝʣʠ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʢʦʪʦʨʳʭ ʥʘ 

ʫʨʦʚʥʝ 0,05 (5%) ʩʦʜʝʨʞʘʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 5 ʨʝʛʨʝʩʩʦʨʦʚ, ʘ ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʡ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚʠʜ: 

 

ʛʜʝ 

 ð ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʮ/ʛʘ; 

x1 ð ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (pH), ʝʜ.; 

x2 ð ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ (P2O5), ʤʛ/ʢʛ; 

x3 ð ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ ʮʠʥʢʘ (Zn), ʤʛ/ʢʛ; 

x4 ð ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʤʤ; 

x5 ð ɻʊʂ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʀ ʤʦʜʝʣʴ ʚ ʮʝʣʦʤ ʠ ʚʩʝ ʝʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ 0,015. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʪʝʧʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʷʚʣʷʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʠ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʩʥʦʚʥʦʡ 

ʢʫʣʴʪʫʨʳ (ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ) ʠʛʨʘʶʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤʳ ʮʠʥʢʘ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʘ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ɻʊʂ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ-ʩʣʦʠ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʧʫʪʸʤ ʚʟʘʠʤʥʦʛʦ ʥʘʣʦʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʣʠʷʥʠʷ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʦʚʦʜʠʪʩʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʡ ʦʩʥʦʚʝ 

(ʨʠʩ. 8) ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ (ʨʠʩ. 9), ʷʚʣʷʶʱʠʝʩʷ ʷʜʨʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [4]. 
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ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʡʦʥʘ ʚʳʜʝʣʝʥʦ ʰʝʩʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʟʝʤʝʣʴ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʰʥʠ, 

ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʵʪʠʭ ʛʨʫʧʧ, ʩʦʩʪʘʚʣʷʝʪ 165861 ʛʝʢʪʘʨʦʚ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚʳʧʦʣʥʝʥʳ 

ʨʘʙʦʪʳ ʧʦ ʙʦʥʠʪʠʨʦʚʢʝ ʧʦʯʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʧʣʦʚʦʡ ʢʘʨʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʦʙʝʩʧʝʯʠʪʴ ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʮʝʣʷʭ ʫʯʝʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, 

ʣʘʥʜʰʘʬʪʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʠʧʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʫʢʦʝʤʢʫʶ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ ʦʙʣʘʩʪʴ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ̫ʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ, ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʚʦʧʨʦʩʳ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʠ ʥʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ 

ʦʧʳʪ ʣʦʢʘʣʴʥʦʡ ʩʲʝʤʢʠ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʠ ʨʘʟʨʘʙʦʪʘʥ ʧʦʨʷʜʦʢ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɹʇʃɸ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʤʝʩʪʥʦʩʪʠ, ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʢʘʨʪ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ʇʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʪʦʯʥʦʛʦ 
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ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʪʘʢʠʭ 

ʢʘʢ ʪʨʘʥʩʧʦʨʪ, ʛʝʦʣʦʛʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʜʨʫʛʠʝ, ʩʦʢʨʘʱʘʷ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ 

ʩʙʦʨ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

Abstract. Modern unmanned aerial systems represent a knowledge-intensive, high-tech field and 

are one of the most promising areas for the development of geodesy and cartography; the topic 

of using unmanned aerial vehicles (UAVs) to create cartographic material is extremely relevant 

in the modern world. With the development of technology and the emergence of new 

opportunities associated with the use of UAVs, new questions arise about the possibilities and 

prospects of such use in remote areas with climatic conditions and undeveloped infrastructure. 

The article describes the experience of local surveying using a UAV and develops a procedure 

for its use. UAVs can be used to collect terrain data and create high-precision maps in areas with 

a local coordinate system. Obtaining high-quality and accurate cartographic material is important 

for the development of various industries, such as transport, geology, agriculture and others, 

reducing time and resources for collecting cartographic information. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʫʥʢʪ, ʢʘʨʪʘ, 

ʦʨʪʦʬʦʪʦʧʣʘʥ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ 

Keywords: unmanned aerial vehicle, geodetic point, map, orthophotoplane, digital terrain 

model, geodetic network 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ð ʪɻʦ ʥʘʙʦʨʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʠ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥʠ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʨʪʳ, ʘʪʣʘʩʳ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʦʪʦʙʨʘʞʘʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʠʟʫʯʝʥʠʝ ʢʣʠʤʘʪʘ, ʘʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ 

ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʦʟʜʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ï ʵʪʦ, ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʘʨʪ ʠ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ ArcGIS, QGIS, MapInfo ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʥʦʨʤʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʛʝʦʜʝʟʠʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩʦʟʜʘʶʪʩʷ ʢʘʨʪʳ, ʧʣʘʥʳ, ʝʜʠʥʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠ ʠʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. (ʩʪʘʪʴʷ 15 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 30.12.2015 ˉ 431-ʌɿ) çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1]. 

ɼʣʷ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʩ ʫʯʝʪʦʤ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 3 083 523 ʢʤĮ, 

ʚʦʧʨʦʩ ʥʘʧʦʣʥʝʥʠʷ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ 

ʟʘʜʘʯʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʠʬʨʦʚʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʤʘʩʰʪʘʙʘ 1:2000 ʜʣʷ ʗʢʫʪʠʠ, 

ʩʦʟʜʘʥʳ ʪʦʣʴʢʦ 36% ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳ ʢʘʨʪʳ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʦʚ 1:1000, 1:2000 ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʣʷ ʤʝʞʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʦʚ 1:10000, ʯʪʦ ʪʨʝʙʫʝʪ ʥʝʤʘʣʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ï ʵʪʦ ʙʳʩʪʨʳʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʥʦʩʪʠ. ʆʜʥʘʢʦ, 

ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʧʦʧʘʜʘʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝ ʨʷʜʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʪʨʝʙʫʝʪ 

ʩʦʙʣʶʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʘʢʦʥʳ ʦʙ ʘʚʠʘʮʠʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ ʛʘʨʘʥʪʠʨʫʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɹʇʃɸ ʠ ʟʘʱʠʱʘʶʪ 

ʯʝʣʦʚʝʯʝʩʢʫʶ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʘʢʦʥʳ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʠ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʘ ʠ ʠʥʪʝʨʝʩʳ ʩʫʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʠ ʘʚʪʦʨʦʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʨʷʜʘ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ, 

ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʝʪʦʚ, ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɹʇʃɸ. 

ɺ 2019 ʛʦʜʫ ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠʟʜʘʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 658, ʧʦ ʢʦʪʦʨʦʤʫ 

ʪʝʧʝʨʴ ʚʩʝ ʚʣʘʜʝʣʴʮʳ ʜʨʦʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʩʪʘʚʠʪʴ ʩʚʦʠ 

ʙʝʩʧʠʣʦʪʥʠʢʠ ʥʘ ʫʯʝʪ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚ ʠʭ ʚ ʈʦʩʘʚʠʘʮʠʠ. 19 ʤʘʨʪʘ 2022 ʛʦʜʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʝʩʢʦʣʴʢʦ ʧʦʧʨʘʚʦʢ ʢ ʵʪʦʤʫ ʧʦʩʪʘʥʦʚʣʝʥʠʶ, ʠ ʩʝʛʦʜʥʷ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʣʝʞʘʪ ʚʩʝ ɹʇʃɸ ʚʝʩʦʤ ʙʦʣʝʝ 150 ʛʨʘʤʤʦʚ. ʇʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʩ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʦ ʵʪʠʤ ʧʨʘʚʠʣʘʤ ʜʨʦʥʘ ʥʝ ʠʟʤʝʥʠʣʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 30 

ʢʛ [3]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 
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1. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʝʪʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ, ʣʦʢʘʣʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ, ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʪʘ 

(ʚʳʩʦʪʘ, ʩʢʦʨʦʩʪʴ, ʧʝʨʝʢʨʳʪʠʝ ʤʝʞʜʫ ʩʥʠʤʢʘʤʠ ʠ ʪ. ʜ.); 

2. ʇʦʜʛʦʪʦʚʢʘ ɹʇʃɸ: ʫʩʪʘʥʦʚʢʘ ʢʘʤʝʨʳ ʠʣʠ ʜʨʫʛʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ɹʇʃɸ ʠ 

ʧʨʦʚʝʨʢʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʷʜʠʪʴ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʧʨʦʚʝʨʠʪʴ 

ʧʝʨʝʜ ʧʦʣʝʪʦʤ; 

3. ʇʦʣʝʪ: ʟʘʧʫʩʢ ɹʇʃɸ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. ɺʦ ʚʨʝʤʷ ʧʦʣʝʪʘ 

ʩʥʠʤʘʶʪʩʷ ʬʦʪʦʛʨʘʬʠʠ ʠʣʠ ʚʠʜʝʦ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʠʥʬʨʘʢʨʘʩʥʳʝ ʢʘʤʝʨʳ ʠʣʠ 

ʣʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ; 

4. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ: ʧʦʣʫʯʝʥʥʳʝ ʩʥʠʤʢʠ ʠʣʠ ʚʠʜʝʦ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ) ʠʣʠ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ 

(3D ʤʦʜʝʣʴ) ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʥʷʪʳʭ ʩ ɹʇʃɸ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʦʨʤʘ 

ʤʝʩʪʥʦʩʪʠ; 

5. ʉʦʟʜʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʪʘʢʦʡ ʢʘʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʧʣʘʥʳ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ʠ ʜʨʫʛʠʝ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʢʘʨʪ ʠ ʜʦʙʘʚʣʷʪʴ ʥʘ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʜʦʨʦʛʠ, ʨʝʢʠ, ʟʜʘʥʠʷ ʠ ʪ. ʜ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʬʦʥʜ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʘʥʠʮʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

çʉʫʥʪʘʨʩʢʠʡ ʫʣʫʩ (ʨʘʡʦʥ)è ʨʘʩʧʦʣʦʞʝʥʦ 866 ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʝʪʠ (ɻɻʉ), ʘ ʚ ʨʘʡʦʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʍʦʨʠʥʩʢʠʡ ʥʘʩʣʝʛè ʥʘʭʦʜʷʪʩʷ 35 

ʧʫʥʢʪʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 3 

ʧʫʥʢʪʘ (ʉʘʣʳʨ, ʆʡʙʦʥ, ʋʣʛʫʤʜʘ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʦʢʘʣʠʟʘʮʠʠ 

ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ, ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʦʨʪʦʬʦʪʦʧʣʘʥʘ (ʨʠʩʫʥʢʠ ʩ 1 ʧʦ 6) [4]. 

ɺ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɻɻʉ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʄʉʂ-14, ʙʳʣʦ ʦʪʧʨʘʚʣʝʥʦ ʟʘʷʚʣʝʥʠʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʦʥʜʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè, ʜʘʣʝʝ ʌɻɹʋ çʎʝʥʪʨ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ 

ʠ ʀʇɼè ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʳʧʠʩʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʩʚʝʜʝʥʠʷ: 

½ ʀʥʜʝʢʩ ʧʫʥʢʪʘ 

½ ʅʘʟʚʘʥʠʝ ʧʫʥʢʪʘ, ʪʠʧ ʠ ʚʳʩʦʪʘ ʟʥʘʢʘ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ), ʪʠʧ ʮʝʥʪʨʘ ʠ ʥʦʤʝʨ ʤʘʨʢʠ 

½ ʂʣʘʩʩ 

½ ʂʦʦʨʜʠʥʘʪʳ 

½ ʉʦʭʨʘʥʥʦʩʪʴ ʧʫʥʢʪʘ, ʛʦʜ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ x y (ʧʨʠ ʥʘʣʠʯʠʠ) 
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ʊʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʥʘ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʝʩʪʥʦʩʪʠ ʥʘʥʦʩʷʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʥʠʤʢʦʚ. 

ʆʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʟʥʘʢ ð ʵʪʦ ʭʦʨʦʰʦ ʚʠʜʠʤʳʡ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʵʣʝʤʝʥʪ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʮʝʥʪʨʦʤ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʳ [5]. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪ ʙʳʣ ʚʳʙʨʘʥ ɹʇʃɸ DJI Phantom 4 Pro, ʝʛʦ ʢʘʤʝʨʘ 

ʩ 1-ʜʶʡʤʦʚʦʡ ʤʘʪʨʠʮʝʡ CMOS ʩʥʠʤʘʝʪ ʚʠʜʝʦ ʚ ʬʦʨʤʘʪʝ 4K ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʘʜʨʦʚ ʚ 

ʩʝʢʫʥʜʫ ʠ ʬʦʪʦ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 20 ʄʝʛʘʧʠʢʩʝʣʝʡ [6]. 

ɺ ʪʨʝʪʴʝʤ ʧʫʥʢʪʝ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʩʝʣʘ ʍʦʨʦ ʉʫʥʪʘʨʩʢʦʛʦ ʫʣʫʩʘ, 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 4 ʩʲʝʤʦʯʥʳʭ ʧʦʣʝʪʘ ʚ ʨʝʞʠʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʟʘʜʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. ɺʳʙʨʘʥʥʘʷ ʚʳʩʦʪʘ ʩʲʝʤʦʯʥʦʛʦ ʧʦʣʝʪʘ 120 ʤʝʪʨʦʚ, 

ʩʢʦʨʦʩʪʴ ʩʲʝʤʦʯʥʦʛʦ ʧʦʣʝʪʘ 5 ʤ/ʩ, ʧʝʨʝʢʨʳʪʠʝ ʠʟʦʙʨʘʞʝʥʠʡ: ʬʨʦʥʪʘʣʴʥʦʝ 80%, ʙʦʢʦʚʦʝ 

70%. ʉʚʝʜʝʥʠʷ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʣʝʪʘʭ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ ʠ ʧʷʪʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ ð 

Agisoft Metashape Professional ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 3D-ʤʦʜʝʣʠ ʠʟ 

ʬʦʪʦʛʨʘʬʠʡ. ʆʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʘʨʭʝʦʣʦʛʠʷ ʠ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ. ʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʜʚʠʥʫʪʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʬʦʪʦʛʨʘʬʠʡ, ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʣʘʢʦʚ ʪʦʯʝʢ, ʩʦʟʜʘʥʠʷ 

ʧʣʦʪʥʳʭ ʩʝʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʠ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʭ 3D-ʤʦʜʝʣʝʡ. ʆʥʘ ʪʘʢʞʝ 

ʧʨʝʜʣʘʛʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ, ʦʨʪʦʬʦʪʦʧʣʘʥʘ [7]. 

ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ Metashape ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 

1. ʇʝʨʚʳʡ ʰʘʛ ð ʚʳʨʘʚʥʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʢʘʤʝʨʳ ʜʣʷ ʢʘʞʜʦʡ ʬʦʪʦʛʨʘʬʠʠ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. ʕʪʦ ʜʘʝʪ 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-71.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
69 

 

 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʝ ʟʥʘʪʴ, ʢʘʢ ʢʘʞʜʘʷ ʬʦʪʦʛʨʘʬʠʷ ʩʚʷʟʘʥʘ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠ ʢʘʢ ʦʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ 3D-ʤʦʜʝʣʠ. 

2. ɺʪʦʨʦʡ ʰʘʛ ð ʧʣʦʪʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ, ʚʢʣʶʯʘʝʪ ʧʦʠʩʢ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ ʥʘ 

ʬʦʪʦʛʨʘʬʠʷʭ ʠ ʩʦʟʜʘʥʠʝ ʥʘʙʦʨʘ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-

ʤʦʜʝʣʠ. ɹʣʘʛʦʜʘʨʷ ʘʣʛʦʨʠʪʤʘʤ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, Metashape ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʝʪ ʠ 

ʩʦʧʦʩʪʘʚʣʷʝʪ ʬʨʘʛʤʝʥʪʳ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʩʦʟʜʘʚʘʷ ʪʦʯʢʠ ʦʙʱʝʛʦ ʧʦʢʨʳʪʠʷ. 

3. ʊʨʝʪʠʡ ʰʘʛ ð ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ, ʛʜʝ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʦʣʦʞʝʥʠʠ ʢʘʤʝʨʳ ʠ ʥʘʙʦʨ ʪʦʯʝʢ ʦʙʱʝʛʦ ʧʦʢʨʳʪʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʣʦʪʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ ʠ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʦʨʪʦʬʦʪʦʧʣʘʥ ʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʫʶ 3D-ʤʦʜʝʣʴ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ, ʫʩʪʨʘʥʝʥʠʝ ʰʫʤʘ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʠ 

ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʭʦʜʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ: 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ; 

2. ɹʇʃɸ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʳ ʙʳʩʪʨʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ; 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʙʦʪʦʡ ʥʘ ʚʳʩʦʪʝ; 

4. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʧʝʨʩʦʥʘʣ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ɹʇʃɸ ʤʦʛʫʪ ʣʝʪʘʪʴ ʥʘ 

ʥʠʟʢʦʡ ʚʳʩʦʪʝ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ; 

6. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʙʦʪʳ. ɹʇʃɸ ʤʦʛʫʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʠ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʦʛʨʘʥʠʯʝʥʦ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʜʦʞʜʴ ʠʣʠ ʪʫʤʘʥ; 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʦʛʨʘʥʠʯʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʙʣʝʤʳ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ; 

3. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ 

ʜʦʨʦʛʠʤ; 

4. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʧʦʣʝʪʘ. ɹʇʃɸ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʧʦʣʝʪʘ ʠʟ-ʟʘ ʤʘʣʦʡ 

ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʡ; 
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5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʨʠʩʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʙʦʝʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ʇʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʪʠʧ ʠ ʤʦʜʝʣʴ ɹʇʃɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠ ʟʘʜʘʯ; 

2. ʉʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ; 

3. ʇʨʘʚʠʣʴʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʦʙʩʣʫʞʠʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

4. ɺʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ɹʇʃɸ; 

5. ʆʙʫʯʘʪʴ ʧʝʨʩʦʥʘʣ ʨʘʙʦʪʝ ʩ ɹʇʃɸ ʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʆʙʦʙʱʘʷ ʚʳʧʦʣʥʝʥʥʫʶ ʨʘʙʦʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ 

ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʩʲʝʤʦʢ ʜʣʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʝʨʘʟʚʠʪʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʝʪʷʤʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʦʪ 30.12.2015 ʛ. ˉ 431- ʌɿ: ʧʦʩʣʝʜʥʷʷ ʨʝʜʘʢʮʠʷ // ʂʦʥʩʫʣʴʪʘʥʪ 

ʇʣʶʩ: ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ / ʂʦʤʧʘʥʠʷ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.consultant.ru/document/cons_doc_LAW_191496 / 

2. ɺʘʨʣʘʤʦʚʘ, ʃ. ɼ. ɺʦʧʨʦʩʳ ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ) / ʃ. ɼ. ɺʘʨʣʘʤʦʚʘ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 

2022. ï ʊ. 7, ˉ 11. ï DOI 10.55186/2413046X_2022_7_11_690. ï EDN NDHMZV 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.05.2019 N 658 (ʨʝʜ. ʦʪ 12.08.2022) çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʙʝʩʧʠʣʦʪʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʟʣʝʪʥʦʡ ʤʘʩʩʦʡ ʦʪ 0,15 ʢʠʣʦʛʨʘʤʤʘ ʜʦ 30 ʢʠʣʦʛʨʘʤʤʦʚ, ʚʚʝʟʝʥʥʳʭ ʚ 

ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʧʦʩʣʝʜʥʷʷ ʨʝʜʘʢʮʠʷ // ʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩ: ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ / 

ʂʦʤʧʘʥʠʷ çʂʦʥʩʫʣʴʪʘʥʪ ʧʣʶʩè. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.consultant.ru/document/cons_doc_LAW_325695/ 

4. ʌʝʜʝʨʘʣʴʥʳʡ ʧʦʨʪʘʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://portal.fppd.cgkipd.ru/main 

5. ʂʫʨʙʘʪʦʚʘ, ɺ. ɺ. ɺʝʨʠʬʠʢʘʮʠʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʠ GNSS-ʩʲʝʤʢʠ ʨʫʜʥʳʭ ʩʢʣʘʜʦʚ / ɺ. 

ɺ. ʂʫʨʙʘʪʦʚʘ // ʄʘʨʢʰʝʡʜʝʨʩʢʠʡ ʚʝʩʪʥʠʢ. ï 2021. ï ˉ 3(142). ï ʉ. 33-37. ï EDN XQSCQD. 

http://www.consultant.ru/document/cons_doc_LAW_191496%20/
https://www.consultant.ru/document/cons_doc_LAW_325695/
https://portal.fppd.cgkipd.ru/main
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6. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 2.0 Phantom 4 Pro/Pro+ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://www.dji.com/ru/downloads/products/phantom-4-pro 

7. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ Agisoft Metashape [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: https://www.geoscan.ru/ru/software/agisoft/metashape_pro 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʠ 

ʯʘʩʪʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʧʫʪʝʤ 

ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ 

ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʠ ʠ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1, 2], ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ ï ʖʛʨʳ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ [3], ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʘ ʪʘʢʞʝ ʩʭʝʤʘ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʘʛʣʦʤʝʨʘʮʠʠ ʧʦ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ çʂʦʥʮʝʧʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʘʩʪʝʨ-ʧʣʘʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛʦʨʦʜʘ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ. ʂʦʥʮʝʧʮʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠè (ʜʦʣʝʝ ʂʦʥʮʝʧʮʠʷ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʢʦʥʪʨʘʢʪʦʤ ʦʪ 07.12.2018 ˉ 383-2018 [4]. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʠ ʯʘʩʪʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʛʦʨʦʜʘ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʢʘʢ ʷʜʨʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʦʩʪʘʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʘʛʣʦʤʝʨʘʮʠʠ, ʧʦʢʘʟʘʥʳ ʚʘʨʠʘʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ, 

ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ. 

Abstract. The article presents a study and analysis of current decisions of the urban planning 

policy of the municipalities of Nizhnevartovsk and part of Nizhnevartovsk district, which are 

part of the Nizhnevartovsk agglomeration by assessing the potential of spatial development of 

the territory in conditions equated to the Far North. The objectives and programs of strategic 

socio-economic development of the Russian Federation [1, 2], Khanty-Mansiysk Autonomous 

Okrug ï Yugra, municipal programs of the city of Nizhnevartovsk [3, 4],  aimed at the 

development of spatial potential of territories are presented. The parameters of the functional 

zones of the city of Nizhnevartovsk are investigated, as well as the scheme of zoning of the 

agglomeration territory according to the degree of intensity of use, proposed in the çConcept of 

spatial development and master plan of public spaces of the city of Nizhnevartovsk. The concept 

of the Nizhnevartovsk agglomerationè (longer Concept) in accordance with the municipal 

contract dated 07.12.2018 No. 383-2018 [4]. 

The object of the study is the spatial development of the city of Nizhnevartovsk and part of 

the Nizhnevartovsk district. 

As a result of the study of the current socio-economic situation of the city of Nizhnevartovsk 

as the core of the Nizhnevartovsk agglomeration, advantages over other participants of the 

agglomeration are revealed, options for presenting the results of spatial development of 

territories in conditions equated to the Far North are shown, conclusions are drawn. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ʘʛʣʦʤʝʨʘʮʠʷ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ 

Keywords: Nizhnevartovsk agglomeration, socio-economic connectivity of settlements, spatial 

development, digital management model 

ɺʚʝʜʝʥʠʝ 
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ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ  ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ ʦʧʨʝʜʝʣʝʥʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʇʨʦʛʨʘʤʤʦʡ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ï ʵʢʦʥʦʤʠʢʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ 

ʮʠʬʨʦʚʳʭ  ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ï ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʦʪ 

28 ʠʶʣʷ 2017 ʛ. ˉ 1632-ʨ), ʛʜʝ ʫʢʘʟʘʥʳ  ʮʝʣʠ, ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ 

ʦʩʥʦʚʥʳʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʩʦʟʜʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʚ ʈʦʩʩʠʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠʦʨʠʪʝʪ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʠ ʚʳʩʦʢʦʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʢʘʢ ʧʦʣʶʩʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʜʦʣʞʝʥ  ʚ çʆʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 

ʛʦʜʘè, ʫʪʚʝʨʞʜʝʥʥʳʭ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 29 ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ. 

ʉʭʝʤʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʉʪʨʘʪʝʛʠʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ 

ï ʖʛʨʳ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ., ʂʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʜʦ 2035 ʛ. 

ʧʨʦʛʨʘʤʤʦʡ çʎʠʬʨʦʚʦʝ ʨʘʟʚʠʪʠʝ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳè, 

ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï 

ʖʛʨʳ ˉ484-ʧ ʦʪ 31.10.2021 ʛʦʜʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʜʝʡʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ.  ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʉʪʨʘʪʝʛʠʝʡ ʜʦ 2030 ʛʦʜʘ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚʣʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʛʣʦʤʝʨʘʮʠʠ 

ɸʛʣʦʤʝʨʘʮʠʷ ï ʵʪʦ ʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʫʶ 

ʧʦʣʠʪʠʢʫ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʩʝʣʝʥʠʷ ʥʝ 

ʪʝʨʷʶʪ ʩʚʦʝʛʦ çʣʠʮʘè, ʥʝ ʫʪʨʘʯʠʚʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʢʫʣʴʪʫʨʥʫʶ, ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʠʜʝʥʪʠʯʥʦʩʪʴ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʪʨʘʪʝʛʠʝʡ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʍʄɸʆï ʖʛʨʳ ʜʦ 

2030 ʛʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ʘʛʣʦʤʝʨʘʮʠʷ ʦʪʥʝʩʝʥʘ ʢ ʟʦʥʘʣʴʥʦʤʫ ʪʠʧʫ ʩʦʮʠʘʣʴʥʦï

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ï çʉʦʮʠʘʣʴʥʦʝ ʫʢʦʨʝʥʝʥʠʝè ï ʨʘʡʦʥʳ ʩʪʘʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ (ʣʦʢʘʣʴʥʳʝ ʙʘʟʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʦ ʩʥʠʞʝʥʠʝʤ ʜʦʙʳʯʠ). ʇʨʠʦʨʠʪʝʪ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʝʥ 

ʩʪʨʘʪʝʛʠʷʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʭʦʜʷʱʠʭ 

ʚ ʩʦʩʪʘʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ [4]. 

ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ çʝʩʪʝʩʪʚʝʥʥʳʤè ʦʙʨʘʟʦʤ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ 

ʛʦʨʦʜʩʢʘʷ ʘʛʣʦʤʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʤʦʥʦʮʝʥʪʨʠʯʝʩʢʦʡ, ʩ ʮʝʥʪʨʦʤ-ʷʜʨʦʤ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ 

[4]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʛʣʦʤʝʨʘʮʠʠ ʩʣʦʞʠʣʘʩʴ ʚʜʦʣʴ ʧʨʠʨʦʜʥʳʭ ʦʩʝʡ ð ʨ. ʆʙʴ, 

ʨ. ɺʘʭ. ʊʨʘʥʩʧʦʨʪʥʳʤʠ ʦʩʷʤʠ ï ʞʝʣʝʟʥʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʛʣʦʤʝʨʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʘʵʨʦʧʦʨʪʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʵʨʦʧʦʨʪ çʅʠʞʥʝʚʘʨʪʦʚʩʢè 

(ʛʦʨʦʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʵʨʦʧʦʨʪ çʉʪʨʝʞʝʚʦʡè (ʚʙʣʠʟʠ ʛ. ʉʪʨʝʞʝʚʦʡ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ). ɺ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʨʘʩʧʦʣʦʞʝʥ ʨʝʯʥʦʡ ʧʦʨʪ ʠ ʧʘʨʦʤʥʘʷ 

ʧʝʨʝʧʨʘʚʘ.  ɺ ʛ. ʉʪʨʝʞʝʚʦʡ ʠʤʝʝʪʩʷ   ʜʝʡʩʪʚʫʶʱʠʡ ʨʝʯʥʦʡ ʧʦʨʪ ʠ ʧʘʨʦʤʥʘʷ ʧʝʨʝʧʨʘʚʘ. 

ɻʦʨʦʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʠ ʪʷʛʦʪʝʶʱʠʝ ʢ ʥʝʤʫ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ 

ʩʝʚʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʛʣʦʤʝʨʘʮʠʠ ʩʣʦʞʠʣʘʩʴ ʚʜʦʣʴ ʧʨʠʨʦʜʥʳʭ ʦʩʝʡ ð ʨ. ʆʙʴ, 

ʨ. ɺʘʭ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʩʷʤʠ ï ʞʝʣʝʟʥʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʛʣʦʤʝʨʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʘʵʨʦʧʦʨʪʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʵʨʦʧʦʨʪ çʅʠʞʥʝʚʘʨʪʦʚʩʢè 
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(ʛʦʨʦʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʵʨʦʧʦʨʪ çʉʪʨʝʞʝʚʦʡè (ʚʙʣʠʟʠ ʛ. ʉʪʨʝʞʝʚʦʡ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ). ɺ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʨʘʩʧʦʣʦʞʝʥ ʨʝʯʥʦʡ ʧʦʨʪ ʠ ʧʘʨʦʤʥʘʷ 

ʧʝʨʝʧʨʘʚʘ.  ɺ ʛ. ʉʪʨʝʞʝʚʦʡ ʠʤʝʝʪʩʷ   ʜʝʡʩʪʚʫʶʱʠʡ ʨʝʯʥʦʡ ʧʦʨʪ ʠ ʧʘʨʦʤʥʘʷ ʧʝʨʝʧʨʘʚʘ. 

ɻʦʨʦʜ ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʠ ʪʷʛʦʪʝʶʱʠʝ ʢ ʥʝʤʫ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ 

ʩʝʚʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ 

ʊʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʢʘʢ ʷʜʨʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʩ ʫʯʸʪʦʤ ʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ.2). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʦʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ï 33,55%. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʦʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2023 ʛʦʜʘ ʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʧʨʦʞʠʚʘʶʪ 282,9 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ʕʪʦ ʥʘ 0,7 % ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʩʦʩʪʘʚʠʣ 1 097 ʯʝʣʦʚʝʢ, ʯʪʦ ʥʘ 448 ʯʝʣʦʚʝʢ ʙʦʣʴʰʝ, ʯʝʤ ʟʘ 2022 ʛʦʜ [5]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ 

ʥʘ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2022 ʛʛ. [6]. 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-94.png
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ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʀʥʜʠʢʘʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʋ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʝʩʪʴ ʷʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʦʩʪʘʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʘʛʣʦʤʝʨʘʮʠʠ, ʦʥ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʨʘʟʤʝʨʫ ʵʢʦʥʦʤʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚʩʝ ʫʚʝʨʝʥʥʝʝ ʫʢʨʝʧʣʷʶʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʩʣʦʚʠʷʭ, 

ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʝʦʧʦʨʪʘʣ (ʨʠʩ. 3) [7]. 

ɺʝʜʝʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ [4]. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʚʝʩʴʤʘ ʦʙʣʝʛʯʘʝʪ ʟʘʜʘʯʫ ʧʨʠ ʧʦʠʩʢʝ, ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʠ 

ʘʢʪʫʘʣʠʟʘʮʠʠ  ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʚʩʝ ʩʣʦʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʧʨʘʚʠʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ, ʩʚʝʜʝʥʠʷ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʢʨʘʩʥʳʝ ʣʠʥʠʠ, ʘʢʪʫʘʣʴʥʳʝ ʥʘ 2019-2202 ʛʦʜʘ 

ï ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ ʥʘ ʨʠʩʫʥʢʝ 4 [8, 9] ʠ ʚ ʬʦʨʤʘʪʝ 3D. ʇʝʨʝʭʦʜ ʦʪ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢ ʮʠʬʨʦʚʦʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʩʝʭ ʞʝʣʘʶʱʠʭ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪ ʝʝ ʧʦʥʠʤʘʥʠʝ [10]. 

ʎʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʘʛʣʦʤʝʨʘʮʠʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ ʪʦʯʥʦʩʪʴʶ ɽɻʈʅ, ʠ 3D- ʤʦʜʝʣʠ ʛʦʨʦʜʘ; ʩʦʟʜʘʸʪʩʷ ʢʘʢ 

ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ ʦʧʦʨʥʦʛʦ ʧʣʘʥʘ ʞʠʟʥʝʫʩʪʨʦʡʩʪʚʘ [4]. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʘʛʣʦʤʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʩʫʨʦʚʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʨʝʛʠʦʥʘ. ɼʣʷ ʚʩʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʢʦʤʧʘʢʪʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʩʝʣʠʪʝʙʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʙʣʠʟʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʆʪʢʨʳʪʠʝ ʚ ʙʫʜʫʱʝʤ ʩʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʝʚʝʨʦ- ʉʠʙʠʨʩʢʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʅʠʞʥʝʚʘʨʪʦʚʩʢ ð ɹʝʣʳʡ ʗʨ ð ʋʩʪʴ- ʀʣʠʤʩʢ), ʘ ʪʘʢʞʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʝʯʥʦʛʦ ʧʦʨʪʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ çʅʠʞʥʝʚʘʨʪʦʚʩʢè,  ʩʦʟʜʘʜʫʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʦʚʘʨʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʥʘ ɿʘʧʘʜ, ʪʘʢ ʠ ʥʘ ɺʦʩʪʦʢ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʦʪʢʨʦʝʪ ʜʦʩʪʫʧ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʚʷʟʷʤ ʯʝʨʝʟ ʧʦʨʪʳ  ʗʤʘʣʘ ʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ, ʨʘʩʢʨʦʝʪ ʥʦʚʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ʩʠʩʪʝʤʘ: [ʩʘʡʪ]. ï URL: http://www.consultant.ru. 
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ʂɸʏɽʉʊɺʆ ʉɽʄʗʅ ɿɽʈʅʆɹʆɹʆɺʓʍ ʂʋʃʔʊʋʈ ʇʈʀ ʂɸʇɽʃʔʅʆʄ 

ʆʈʆʐɽʅʀʀ ɺ ɸʈʀɼʅʆʁ ɿʆʅɽ ʇʆɺʆʃɾʔʗ 

THE QUALITY  OF SEEDS OF LEGUMINOUS  CROPS UNDER DRIP IRRIGATION  IN 
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ɸʥʥʦʪʘʮʠʷ.  ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʡ ʟʦʥʳ 

ʇʦʚʦʣʞʴʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʤʷʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʧʦʜʙʦʨ ʚʣʘʛʦʣʶʙʠʚʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʨʝʞʠʤʘ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʥʦʨʤ ʠ ʩʨʦʢʦʚ 

ʧʦʣʠʚʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʮʝʥʠʣʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʝʥʥʳʭ ʩʝʤʷʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʣʘʛʦʣʶʙʠʚʳʭ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ  ʩʦʝ ʩʦʨʪʘ ʄʘʨʠʥʘ, ʛʦʨʦʭʝ ʣʫʱʠʣʴʥʦʤ ʩʦʨʪʘ ɸʣʴʬʘ, ʙʦʙʘʭ 

ʧʠɦʝʚʳʭ ʩʦʨʪʘ ʈʫʩʩʢʠʝ ʯʝʨʥʳʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʨʝʞʠʤʝ 70-80-70 % ʅɺ ʧʨʠ ʧʨʝʜʧʦʣʠʚʥʦʤ ʧʦʨʦʛʝ ʚʣʘʞʥʦʩʪʠ  70 % 

ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, 80 % ʚ ʩʝʨʝʜʠʥʝ ʠ 70 % ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ  ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʚʦʣʞʴʷ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʧʦʩʝʚʦʚ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʨʦʞʘʡ ʟʝʨʥʘ ʙʦʙʦʚ 2,0 

ʪ/ʛʘ, ʛʦʨʦʭʘ 3,3 ʪ/ʛʘ, ʩʦʠ 4,8 ʪ/ʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʥʘ 

ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʦʩʪʘʚʠʣʘ ʫ ʩʦʠ  1,00 ʪ/ʛʘ, 

ʛʦʨʦʭʘ  0,30 ʪ/ʛʘ, ʙʦʙʦʚ  1,17 ʪ/ʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ 

ʧʦʣʫʯʝʥʦ ʟʝʨʥʦ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ.  ʇʨʠ ʵʪʦʤ ʚ 

ʩʦʝ ʩʦʜʝʨʞʠʪʩʷ  ï 43 % ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ï 22 %; ʚ ʛʦʨʦʭʝ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ  ʜʦʩʪʠʛʣʦ 25 % ʠ ʞʠʨʘ  5,5 %, ʚ ʙʦʙʘʭ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ  27,5 %, ʞʠʨʘ  

1,5 %, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʠʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ 

ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʇʦʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

Abstract.  Abstract: The purpose of the research was to improve the technology of cultivation of 

leguminous crops in the agro-climatic conditions of the arid zone of the Volga region to improve 

the quality of seeds when using a drip irrigation system. The technology includes the selection of 

moisture-loving leguminous crops, differentiation of drip irrigation regime with the appointment 

of irrigation norms and terms. The effectiveness of drip irrigation was assessed by the 

productivity of leguminous crops and the quality of the seeds obtained. The studies were carried 

out on moisture loving leguminous crops ð Marina soy, Alpha peas, Russian black beans. The 

analysis of the obtained results showed that the use of drip irrigation in the 70-80-70 % HB mode 
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with a pre-watering humidity threshold of 70 % at the beginning of the growing season, 80 % in 

the middle and 70 % at the end of the period is optimal for the cultivation of leguminous crops in 

the conditions of the dry-steppe zone of the Volga region and contributes to the stable 

productivity of agrocenoses. Cultivation of leguminous crops with drip irrigation provides a 

yield of 2.0 t/ha of beans, 3.3 t/ha of peas, 4.8 t/ha of soybeans. It was found that, on average, the 

increase in grain yield on drip irrigation in comparison with the control variant was 1.00 t/ha for 

soybeans, 0.30 t/ha for peas, and 1.17 t/ha for beans. As a result of the application of drip 

irrigation, grain of better quality was obtained in comparison with other variants of the 

experiment. At the same time, soy contains ï 43 % protein, fat ï 22 %; in peas, the content of 

crude protein reached 25 % and fat  5.5 %, in beans the protein content  27.5 %, fat  1.5 %, 

which confirmed the prospects of cultivation of these leguminous crops with drip irrigation in 

arid conditions of the Volga region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʧʝʣʴʥʳʡ ʧʦʣʠʚ, ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ 

Keywords: irrigated agriculture, leguminous crops, modern technologies, drip irrigation, seed 

quality 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʛʦʜʘ, ʘ ʪʘʢ ʞʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ 

ʟʦʥr ʇʦʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʚʦʜʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʦʧʨʦʩʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ [1, 2, 3]. 

ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʤʘʩʰʪʘʙʥʦʡ ʟʘʜʘʯʠ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ 

ʷʚʣʷʝʪʩʷ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʣʫʯʝʥʠʠ 

ʤʘʢʩʠʤʫʤʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʤʠʥʠʤʫʤʝ ʟʘʪʨʘʪ ʧʦʣʠʚʥʦʡ ʚʦʜʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʠʤʝʥʷʝʤʳʤ ʦʨʦʰʝʥʠʝʤ ï ʜʦʞʜʝʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʵʢʦʥʦʤʠʷ ʚʦʜʳ ʚ 2-5 ʨʘʟ. ʅʦ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʜʝʨʞʠʚʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ 

ʧʦʜ ʢʘʞʜʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ. 
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ʎʝʣʴ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʝʤʷʥ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʧʨʦʪʝʠʥʫ ʠ ʞʠʨʫ, 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʨʠ ʢʘʧʝʣʴʥʦʤ  ʦʨʦʰʝʥʠʠ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʡ ʟʦʥʳ 

ʇʦʚʦʣʞʴʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʩʠʩʪʝʤʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʇʦʚʦʣʞʴʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʠʙʦʣʝʝ 

ʚʣʘʛʦʣʶʙʠʚʳʝ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ: ʩʦʷ ʩʦʨʪʘ ʄʘʨʠʥʘ, ʛʦʨʦʭ 

ʣʫʱʠʣʴʥʳʡ ʩʦʨʪʘ ɸʣʴʬʘ ʠ ʙʦʙʳ ʩʦʨʪʘ ʈʫʩʩʢʠʝ ʯʝʨʥʳʝ. ʇʨʠʦʨʠʪʝʪ ʙʳʣ ʜʘʥ ʨʘʥʥʠʤ 

ʩʦʨʪʘʤ, ʦʙʣʘʜʘʶʱʠʤ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʣʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʦʪʝʥʮʠʘʣʘ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [4,  5,  6,  7].  ʂʨʘʪʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʜʘʥʥʳʤ ʦʨʠʛʠʥʘʪʦʨʦʚ ʩʦʨʪʦʚ  ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ʉʦʷ ʩʦʨʪʘ ʄʘʨʠʥʘ ï ʩʨʝʜʥʝʨʘʥʥʠʡ ʩʦʨʪ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ï 99 ʜʥʝʡ. ɺʢʣʶʯʸʥ ʚ 

ɻʦʩʨʝʝʩʪʨ ʧʦ ʅʠʞʥʝʚʦʣʞʩʢʦʤʫ (8) ʨʝʛʠʦʥʫ ʚ 2017 ʛ., ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ (110-120 ʩʤ), 

ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ï 144 ʛ, ʞʠʨʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʠʭ ʩʝʤʝʥʘʭ ï 19,6-

20,1%, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 39,0-40,6%. ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʥʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦʨʪ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʥʘ ʦʨʦʰʝʥʠʠ ʙʦʣʝʝ 3,5 ʪ/ʛʘ 

[8,  9]. 

ɻʦʨʦʭ ʣʫʱʠʣʴʥʳʡ ʩʦʨʪʘ ɸʣʴʬʘ  ʢʫʣʴʪʫʨʘ ʚʳʩʦʪʦʡ 50-55 ʩʤ, ʩʦʨʪ ʨʘʥʥʝʩʧʝʣʳʡ ï 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʜʦ ʩʙʦʨʘ ʫʨʦʞʘʷ ʧʨʦʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ 50 ʜʥʝʡ.  ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ï 5,0 

ʪ/ʛʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʫ ʩʦʨʪʘ ɸʣʴʬʘ: ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʘʥʥʝʝ ʩʦʟʨʝʚʘʥʠʝ, ʥʝ ʪʨʝʙʫʝʪ 

ʦʧʦʨ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɼʘʝʪ 2 ʫʨʦʞʘʷ: ʩʝʤʝʥʘ ʟʝʣʝʥʦʡ ʩʧʝʣʦʩʪʠ ʠ ʞʝʣʪʳʝ  ʧʦʣʥʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ. ʕʪʦʪ ʩʦʨʪ ʛʦʨʦʭʘ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ 

ʦʪ 18 ʜʦ 35 % [10]. 

ɹʦʙʳ ʩʦʨʪʘ ʈʫʩʩʢʠʝ ʯʝʨʥʳʝ ï ʩʨʝʜʥʝʩʧʝʣʳʡ ʭʦʣʦʜʦʩʪʦʡʢʠʡ ʩʦʨʪ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 60-65 ʜʥʝʡ ʦʪ ʧʦʩʝʚʘ ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ, ʜʦ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ï 95-

105 ʜʥʝʡ. ʉʪʝʙʝʣʴ ʚʳʩʦʪʦʡ 60-100 ʩʤ. ʂʦʨʤʦʚʳʝ ʙʦʙʳ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʩʙʦʨʫ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ  0,66 ʪ/ʛʘ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩ ʫʨʦʞʘʝʤ 

ʟʝʨʥʘ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʙʦʙʦʚ ʚʳʛʦʜʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʠʱʝʚʦʤ ʠ ʢʦʨʤʦʚʦʤ ʙʝʣʢʝ [11]. 

ɿʘʢʣʘʜʢʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʚ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝ çɺʦʣʞʅʀʀɻʠʄè ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2021-2023 ʛʦʜʘʭ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ  ï  648 ʤ
2
, ʧʣʦʱʘʜʴ 

ʜʝʣʷʥʦʢ ï 36 ʤ
2
, ʟʘʱʠʪʥʳʝ ʧʦʣʦʩʳ ï 0,6 ʤ. 
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ɼʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʦʪʝʠʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʣʘʛʦʡ ʘʛʨʦʮʝʥʦʟʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʭ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ [12, 13, 14]. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʦʨʤ ʠ ʩʨʦʢʦʚ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ: 

ɽ = KʚY,                                                            (1) 

ʛʜʝ ɽ ï ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʤ
3
/ʛʘ; 

ʂʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʥʘ ʝʜʠʥʠʮʫ 

ʫʨʦʞʘʷ, ʤ
3
/ʪ; 

Y ï ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʪ/ʛʘ. 

ʆʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʣʠ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ 

ʠʟʫʯʘʝʤʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʊʨʫʙʦʧʨʦʚʦʜʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʨʘʩʭʦʜ ʚʦʜʳ  2 ʣ/ʯ ʩ  ʢʘʞʜʦʡ ʢʘʧʝʣʴʥʠʮʳ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʠ ʩ 1 ʤ
2
 ʚ 5-ʪʠ ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʦʧʳʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʚ ʟʝʨʥʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ ʚ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çɺʦʣʞʅʀʀɻʠʄè ʧʦ ɻʆʉʊ 13496.4-93 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ, 

ʢʦʤʙʠʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘè ʠ 

ɻʆʉʊ 13496.15-97 çʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʞʠʨʘè. 

ʋʩʣʦʚʥʳʝ ʢʦʨʤʦʧʨʦʪʝʠʥʦʚʳʝ ʝʜʠʥʠʮʳ ʩ 1 ʛʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ʂʧ = ʫ ʂʝ ʇ,                                                                 (2) 

ʛʜʝ  ʂʧ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʧʨʦʪʝʠʥʦʚʳʭ ʝʜʠʥʠʮ ʩ 1 ʛʘ; 

ʫ ï ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʪ/ʛʘ; 

ʂʝ ï ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ 1 ʪ ʢʦʨʤʘ; 

ʇ ï ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʦʨʤʘ ʧʨʦʪʝʠʥʦʤ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ (ʛ) ʥʘ ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ ʢ ʥʦʨʤʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ  ʢʘʣʝʥʜʘʨʥʳʤ ʧʣʘʥʦʤ ʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʦʧʳʪʥʦʛʦ ʜʝʣʘ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠ ʦʙʩʫʞʜʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʧʨʦʚʝʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistika 5.5 ʠ Microsoft 

Excel XP [15]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʨʝʜʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʜʦʩʪʘʪʦʯʥʫʶ  ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ. ʆʩʘʜʢʠ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ: ʤʘʡ 36,3 ʤʤ, 

ʠʶʥʴ 59,8 ʤʤ, ʠʶʣʴ 28,0 ʤʤ, ʚ ʘʚʛʫʩʪʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ɺ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʚʦʣʞʴʷ ʥʝ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ 

ʜʦʩʪʘʪʦʯʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ. ɺ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʳʩʠʣʠʩʴ ʥʘ 2
0
ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʪʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʣʠʚʘʤʠ ʧʦ ʩʭʝʤʝ 70ï80ï70 % ʦʪ ʅɺ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʥʝ ʥʘ 1,2 
0
ʉ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʦʙʦʚ ʩʦʩʪʘʚʠʣ  101 

ʜʝʥʴ ʧʨʠ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 1973,9 
0
ʉ, ʛʦʨʦʭʘ  91 ʜʝʥʴ ʧʨʠ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ 1818,5 
0
ʉ, ʩʦʠ   119 ʜʥʝʡ ʧʨʠ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 2410,6 

0
ʉ. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 2023 ʛʦʜʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ: ʛʦʨʦʭʘ ɻʊʂ = 0,8; ʙʦʙʦʚ ɻʊʂ= 0,7; ʩʦʠ ɻʊʂ= 0,7. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʧʨʦʚʝʣʠ 4 ʧʦʣʠʚʘ: ʥʦʨʤʦʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ  1750 ʤ
3
/ʛʘ, 

ʜʦʞʜʝʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʰʠʥ  1150 ʤ
3
/ʛʘ. ʆʙʱʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʘʛʨʦʮʝʥʦʟʘ ʩʦʠ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ  3172 ʤ
3
/ʛʘ 

ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʠ   2572 ʤ
3
/ʛʘ ʧʨʠ ʜʦʞʜʝʚʘʥʠʠ. 

ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʝʣʷʥʦʢ ʩ ʛʦʨʦʭʦʤ ʧʦʜʜʝʨʞʘʣʠ 3 

ʧʦʣʠʚʘʤʠ:  ʢʘʧʝʣʴʥʳʤ ʦʨʦʰʝʥʠʝʤ   1250 ʤ
3
/ʛʘ, ʜʦʞʜʝʚʘʥʠʝʤ   850 ʤ

3
/ʛʘ. ʆʙʱʘʷ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʘ ʛʦʨʦʭʘ  ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ  ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ 2672 ʤ
3
/ʛʘ, ʧʨʠ ʧʦʣʠʚʘʭ ʜʦʞʜʝʚʘʣʴʥʳʤʠ 

ʤʘʰʠʥʘʤʠ  2272  ʤ
3
/ʛʘ. 

ʅʘ ʧʦʩʝʚʘʭ ʙʦʙʦʚ ʧʨʦʚʝʣʠ 3 ʧʦʣʠʚʘ: ʢʘʧʝʣʴʥʳʤ ʦʨʦʰʝʥʠʝʤ  1250 ʤ
3
/ʛʘ, ʜʦʞʜʝʚʘʥʠʝʤ 

  850 ʤ
3
/ʛʘ. ʆʙʱʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʦʙʦʚ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩ ʫʯʝʪʦʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ  ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ   2672 ʤ
3
/ʛʘ, ʧʨʠ ʜʦʞʜʝʚʘʥʠʠ 

 2272  ʤ
3
/ʛʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʦʨʦʰʝʥʠʠ 

ʢʘʧʝʣʴʥʦʤ, ʜʦʞʜʝʚʘʣʴʥʳʤʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʙʝʟ ʦʨʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʉʳʨʦʡ ʧʨʦʪʝʠʥ ʚ ʟʝʨʥʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʨʪʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚʘʨʴʠʨʫʝʪ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʝʘʢʮʠʝʡ ʩʦʨʪʘ ʥʘ ʚʠʜ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʨʦʰʝʥʠʷ. 

ɺʳʭʦʜ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʞʠʨʘ ʩ 1 ʛʘ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ 1 ʛʘ 

(ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ   2,23 ʪ/ʛʘ, ʞʠʨʘ  1,09 ʪ/ʛʘ) ʚʳʷʚʣʝʥ ʫ ʧʨʦʪʝʠʥʦʚʦ- ʠ ʞʠʨʦʥʦʩʥʦʡ 

ʢʫʣʴʪʫʨʳ ʩʦʠ ʩʦʨʪʘ ʄʘʨʠʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʟʝʨʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʦʷ 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-137.png
http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-138.png
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ï 46,1 % ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ï 23,0 %; ʚ ʛʦʨʦʭʝ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ   30,0 % ʠ ʞʠʨʘ 

 5,7 %, ʚ ʙʦʙʘʭ  27,16 %, ʞʠʨʘ  1,5 %. ʉʨʘʚʥʠʚʘʷ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦ 

ʧʨʦʪʝʠʥʦʚʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʘʟʦʪʠʩʪʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʩʝʤʝʥʘ ʩʦʠ ʥʘ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ (ʚʳʚʦʜʳ) 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʤʷʥ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʘ ʧʨʠʤʝʨʝ ʩʦʠ ʩʦʨʪʘ ʄʘʨʠʥʘ, ʛʦʨʦʭʘ ʣʫʱʠʣʴʥʦʛʦ ʩʦʨʪʘ ɸʣʴʬʘ ʠ 

ʙʦʙʦʚ ʩʦʨʪʘ ʈʫʩʩʢʠʝ ʯʝʨʥʳʝ,  ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʥʘ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʨʦʰʝʥʠʷ: ʩʦʷ  1,00 ʪ/ʛʘ, ʛʦʨʦʭ  0,30 ʪ/ʛʘ, ʙʦʙʳ 

 1,17 ʪ/ʛʘ. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ ʪʘʢ ʞʝ ʚʳʰʝ ʥʘ  ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʥʘ 9,5 %. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʦʠ ʩʦʩʪʘʚʠʣ 4,8 ʪ/ʛʘ 

ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʙʳʣʘ ʥʘʠʙʦʣʴʰʘʷ 3,67  ʪ/ʛʘ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʨʦʰʝʥʠʷ ʜʦʞʜʝʚʘʥʠʝʤ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʫ ʙʦʙʦʚ ʥʘʠʣʫʯʰʠʡ 

ʫʨʦʞʘʡ 2,11 ʪ/ʛʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 30-50 % ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʦʨʦʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ  ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʡ ʟʦʥʳ 

ʇʦʚʦʣʞʴʷ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʃʝʙʝʜʝʚʘ ɺ.ʄ., ɹʝʨʝʟʘ ʆ.ɺ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʤʝʪʦʜʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʮʝʣʦʤ ʧʦ ʌʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʠ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 30-ʣʝʪʥʠʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ (1990-2021 

ʛʦʜʳ). ʅʘʠʙʦʣʴʰʠʤ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (%) ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʟʘʪʝʤ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ï 3,77; 3,65; 

3,55 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʥʴʰʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʯʝʨʥʦʟʝʤʘʭ ʶʞʥʳʭ ï 

2,61 %. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʜʝʛʨʘʜʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʨʘʞʝʥʥʦʝ ʯʝʨʝʟ ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʳʭ 

ʧʦʯʚʘʭ ʟʘ ʧʝʨʠʦʜ 10 ʣʝʪ, ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ %%, ʧʨʦʷʚʠʣʦʩʴ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ʚʳʱʝʣʦʯʝʥʥʳʭ 

ʠ ʯʝʨʥʦʟʝʤʦʚ ʶʞʥʳʭ. ɹʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʨʦʷʚʠʣʠ 

ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ. 

Abstract. The results of studies of the dynamics of humus content in arable chernozems of the 

Krasnodar Territory over a 30-year time period (1990-2021) are presented. The highest average 

humus content (%) in the arable soil layer is characterized by ordinary chernozems, then typical 

and leached ï 3.77; 3.65; 3.55%, respectively. Its lower content is recorded in southern 

chernozems ï 2.61%. It is shown that the greatest degradation effect in recent years of their 

agricultural use, expressed through the loss of humus in arable soils over a period of 10 years, in 

relative%%, was manifested for leached chernozems and southern chernozems. Typical 

chernozems showed greater resistance to dehumification processes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʛʫʤʫʩ, ʯʝʨʥʦʟʝʤʳ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ 

Keywords: soil fertility, humus, chernozems, dehumidification, Krasnodar Territory. 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʛʫʤʫʩ. ʀʟʫʯʝʥʠʶ ʝʛʦ 

ʜʠʥʘʤʠʢʠ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ [1-4]. 

ʋʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ 

ʬʦʨʤʦʡ ʧʦʪʝʨʴ ʷʚʣʷʝʪʩʷ ʵʨʦʟʠʦʥʥʘʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ɻ.ɻ. ʄʦʨʢʦʚʢʠʥʘ ʩ ʩʦʘʚʪʦʨ. [5] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʛʦ ʪʫʨʘ 

ʧʦʯʚʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (1960-ʝ ʛʦʜʳ XX ʚʝʢʘ) ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʯʝʨʥʦʟʝʤʘʭ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 26%, ʯʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 
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ʧʘʭʦʪʥʳʭ ʦʙʦʨʦʪ ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʠ ʩʤʝʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ ɻ.ɻ. ʄʦʨʢʦʚʢʠʥʘ [6] ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʧʘʰʥʠ ʥʘʠʙʦʣʴʰʝʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. ɿʘ 100 ʣʝʪ ʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʨʷʥʦ ʧʦʣʦʚʠʥʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ. 

ɻ.ʇ. ɻʘʤʟʠʢʦʚ [7] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ. ɺ 

ʧʘʭʦʪʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʩ ʜʨʫʛʦʡ 

ð ʙʦʣʝʝ ʙʳʩʪʨʦ ʠʜʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʛʫʤʫʩʘ. ʕʪʦ ʩʜʚʠʛʘʝʪ ʙʘʣʘʥʩ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ [8]. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʨʘʩʧʘʭʘʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʦʪʤʝʯʘʝʪ ɸ.ʍ. ʂʫʣʠʢʦʚʘ [9]. 

ɺ ʮʝʣʦʤ, ʢʘʢ ʩʯʠʪʘʝʪ ɺ.ɸ. ʂʦʚʜʘ [10], ʨʘʩʧʘʰʢʘ, ʦʩʚʦʝʥʠʝ, ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʟʝʤʣʠ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʟʘʩʝʣʝʥʥʦʩʪʠ ʧʦʯʚ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ, ʚʝʨʦʷʪʥʦ, ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 2-6 ʨʘʟ. ʏʝʨʥʦʟʝʤʳ ʢʘʢ ʙʳ ʧʦʩʪʝʧʝʥʥʦ 

çʩʪʝʨʠʣʠʟʫʶʪʩʷè. ʇʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ (ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ) ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʪʦʢʘ 

ʵʥʝʨʛʠʠ, ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʫʤʫʩʘ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʙʠʦʬʠʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʠ 

ʞʠʚʦʪʥʦʡ ʙʠʦʤʘʩʩʝ ʠ ʚ ʧʦʯʚʝʥʥʦʤ ʛʫʤʫʩʝ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʦ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ 

ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʠ ʩʘʤʦʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ. 

ʅʘʩʪʦʷʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʦʢʘʟʘʥʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʨʷʜʘ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ ʜʣʷ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʠʭ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʨʦʷʚʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʨʘʩʯʝʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ 

ʯʝʨʥʦʟʝʤʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 30-ʣʝʪʥʠʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʨʘʟʥʳʝ ʧʦʜʪʠʧʳ ʯʝʨʥʦʟʝʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ 

ʛʫʤʫʩʘ. 
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ɼʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʌɻɹʋ çʎɸʉ 

çʂʨʘʩʥʦʜʘʨʩʢʠʡè. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (%) ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ɻʆʉʊ 

26213-91 [11]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ 5-ʪʠ ʪʫʨʦʚ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ (V ï 1990-1994 ʛʛ., VI ï 1995-

1999 ʛʛ., VII  ï 2000-2004 ʛʛ., VIII  ï 2005-2009 ʛʛ., IX ï 2010-2014 ʛʛ., X ï 2015-2021 ʛʛ.), 

ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʨʝʧʝʨʥʳʭ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʧʦʯʚʝʥʥʳʭ ʟʦʥʘʭ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʜʘʥʥʳʝ ʧʦ ʨʝʧʝʨʥʳʤ ʫʯʘʩʪʢʘʤ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʠʧʘʤʠ ʠ ʧʦʜʪʠʧʘʤʠ ʧʦʯʚ: ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ (4. ʊʘʤʘʥʴ, 5. ɸʥʘʧʘ), ʯʝʨʥʦʟʝʤʳ 

ʦʙʳʢʥʦʚʝʥʥʳʝ (12. ʃʝʥʠʥʩʢʠʡ), ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ (10. ʅʦʚʦʚʝʣʠʯʢʦʚʩʢʘʷ, 13. 

ʂʦʨʝʥʦʚʩʢ, 14. ɺʳʩʝʣʢʠ, 15. ʆʢʪʷʙʨʴʩʢʠʡ, 16. ɿʘʨʝʯʥʳʡ), ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ (17. 

ʅʝʢʨʘʩʦʚʩʢʘʷ, 18. ʅʦʚʦʣʘʙʠʥʩʢʘʷ, 19. ʊʝʥʛʠʩʢʘʷ). 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʚʟʷʪʦ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʪʦʛʦ ʞʝ 

ʦʙʲʝʢʪʘ [12, 13]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʤʧʘʤʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʚʝʣʠʯʠʥʦʡ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʦʥʳ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʢʣʶʯʝʥʠʷ. ɺ ʮʝʣʦʤ, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʧʦʯʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʯʝʨʥʦʟʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʦʜʪʠʧʘʤʠ: ʶʞʥʳʡ, ʦʙʳʢʥʦʚʝʥʥʳʡ, ʪʠʧʠʯʥʳʡ, 

ʚʳʱʝʣʦʯʝʥʥʳʡ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʧʦʯʚ ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ (ɸ + ɸɺ) ʠʤʝʶʪ ʩʚʝʨʭʤʦʱʥʳʝ (ʙʦʣʝʝ 120 ʩʤ) ʠ ʤʦʱʥʳʝ (80-120 ʩʤ) ʨʘʟʥʦʩʪʠ 

(ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʠʟʥʘʢʠ ʜʝʣʝʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ʥʘ ʚʠʜʳè [14]). ʆʜʥʘʢʦ, 

ʚʠʜʳ ʧʦʯʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʤʠ (ʤʝʥʴʰʝ 4 %) ʨʘʟʥʦʩʪʷʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (%) ʚ ʦʩʥʦʚʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ ʦʙʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʪʫʨʘʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
97 

 

 

 

ʅʘʠʙʦʣʴʰʠʤ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (%) ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʟʘʪʝʤ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ï 3,77; 3,65; 

3,55 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʥʴʰʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʯʝʨʥʦʟʝʤʘʭ ʶʞʥʳʭ ï 

2,61 %. 

ɺʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʪʨʝʥʜʳ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 1. 

 

ʊʨʝʥʜʳ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʧʦʯʚʝʥʥʳʤ ʨʘʟʥʦʩʪʷʤ 

ʥʘʧʨʘʚʣʝʥʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

ʀʟʤʝʥʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʫʤʫʩʘ ʤʝʞʜʫ ʪʫʨʘʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʪʘʙʣʠʮʳ 2 ʥʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʝʛʦ ʧʦʪʝʨʷʭ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʦʮʝʥʪʘʭ ʟʘ 10 ʣʝʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʦʥ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷè ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (1992), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʢʦʜ ʜʦʩʪʫʧʘ https://docs.cntd.ru/document/901797511). 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʝʝ. 

ç3.3. ɿʘʛʨʷʟʥʝʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚé.éɺ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ 

ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʝʧʝʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʠ 

ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʡ (ʪʘʙʣ.3). 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʜʣʷ ʧʦʯʚ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʜʝʛʨʘʜʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʠ ʚ ʮʝʣʦʤ ʟʘ 
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30 ʣʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʷʚʠʣʦʩʴ ʩʨʝʜʠ ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʦʚ 

ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʦʜʪʠʧʦʚ: ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʠ ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ, ʘ ʫʯʠʪʳʚʘʷ 

çʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʦʥ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷè ʜʣʷ ʜʘʥʥʳʭ ʧʦʯʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʳ çʏʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠè. 

ɹʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʨʦʷʚʠʣʠ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ. 

ɺʳʚʦʜʳ 

ʉʨʝʜʠ ʯʝʨʥʦʟʝʤʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʱʝʣʦʯʝʥʥʳʤʠ, 

ʪʠʧʠʯʥʳʤʠ, ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʠ ʶʞʥʳʤʠ ʧʦʜʪʠʧʘʤʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʤʦʱʥʳʝ ʠ ʩʚʝʨʭʤʦʱʥʳʝ ʚʠʜʳ ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʳʝ ʚʠʜʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ. 

ʅʘʠʙʦʣʴʰʝʝ ʜʝʛʨʘʜʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʮʝʥʠʚʘʝʤʦʝ ʧʦ ʩʪʝʧʝʥʠ ʧʦʪʝʨʴ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʟʘ ʧʝʨʠʦʜ 10 ʣʝʪ, ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ %% ʠ ʚ ʮʝʣʦʤ ʟʘ 30 ʣʝʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʷʚʠʣʦʩʴ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ 

ʯʝʨʥʦʟʝʤʦʚ ʶʞʥʳʭ, ʘ ʫʯʠʪʳʚʘʷ çʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʯʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʦʥ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷè ʜʣʷ ʜʘʥʥʳʭ ʧʦʯʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʳ çʏʨʝʟʚʳʯʘʡʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠè. 

ɹʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʨʦʷʚʠʣʠ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʦʪʩʫʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ 

ʟʦʥ ʚʦʢʨʫʛ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ.  ɿʥʘʯʠʤʦʩʪʴ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʦʜʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʟʘʩʪʨʦʡʢʠ, ʚʝʩʴʤʘ ʚʝʣʠʢʘ. ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʙʘʨʴʝʨʦʤ, 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʟʘʱʠʪʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʦʙʲʝʢʪʫ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʊʶʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʫʯʪʝʥʳ ʚ ɽɻʈʅ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ ʥʝ 

ʠʤʝʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʦʥʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʫʪʘʥʠʮʫ ʚ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʪʝʨʨʠʪʦʨʠʡ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ, ʚʢʣʶʯʘʶʱʠʡ ʚ 

ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʨʘʙʦʪ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʢʘʜʘʩʪʨʦʚʳʡ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ: 

ʟʘʚʦʜʘ ɸʆ ʄʇɹʂ çʆʯʘʢʦʚʦè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʊʶʤʝʥʠ. 

Abstract. The article is devoted to the problem of the lack of established sanitary protection 

zones around production facilities located within the city boundaries. The importance of sanitary 

protection zones today, especially in cities with high building density, is very great. Sanitary 

protection zones are a kind of barrier necessary to protect the life and health of the population 

living in the areas adjacent to the production facility from the negative impact of various factors. 

As part of the study, the systematization of sanitary protection zones in the city of Tyumen 

was carried out, and the share of production facilities with sanitary protection zones included in 

the Unified State Register of Real Estate was determined. At the same time, most of the cityôs 

facilities do not have an established zone, which creates confusion in the mode of use of 

territories adjacent to production facilities. 

The article presents the procedure for establishing sanitary protection zones, which includes 

two main stages of work: environmental and cadastral. The process of establishing a sanitary 

protection zone is considered using the example of a manufacturing enterprise: the plant JSC 

MPBK çOchakovoè, located in the central part of the city of Tyumen. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʥʠʪʘʨʥʦ-ʟʘʠɦʪʥʘʷ ʟʦʥʘ, ʛʦʨʦʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʦʙʲʝʢʪ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ, ʧʨʦʝʢʪ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ, ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʛʨʘʥʠʮ, ʪʝʢʩʪʦʚʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʢʘʨʪʘ-ʧʣʘʥ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ 

Keywords: sanitary protection zone, urban area, production facility, urban planning restrictions, 

unified state register of real estate, establishment of boundaries, project of a sanitary protection 

zone, description of the location of borders, text and graphic description, map plan of a sanitary 

protection zone  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 4 ʩʪ. 1 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʘʤ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ [6]. ɼʘʥʥʳʝ ʟʦʥʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ [9]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʟʘʱʠʪʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʦʙʲʝʢʪʫ ʪʝʨʨʠʪʦʨʠʠ, ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʥʳʭ 

ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ [2, 17]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ 

ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜʝ ʊʶʤʝʥʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ) ʩʚʝʜʝʥʠʡ ʦ 

ʟʦʥʘʭ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʥʘʣʠʯʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʜʘʯʝ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʙʣʠʟʠ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʟʘʚʦʜʘ ɸʆ 

ʄʇɹʂ çʆʯʘʢʦʚʦè ʛʦʨʦʜʘ ʊʶʤʝʥʠ. 

ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ 

ʥʘʜʟʦʨ. ʇʦʣʦʞʝʥʠʝ ʦ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥʘʭ ʫʪʚʝʨʞʜʝʥʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʧ.12 ʩʪ.12 ʌɿ-52) [4]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3.1 ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 ʨʘʟʤʝʨʳ ʠ ʛʨʘʥʠʮʳ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʭ ʟʦʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʝʢʪʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ [10]. ʇʦʨʷʜʦʢ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʢʘʜʘʩʪʨʦʚʳʡ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʊʶʤʝʥʠ ʟʘʚʦʜ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʚʦ-ʙʝʟʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ɸʆ ʄʇɹʂ çʆʯʘʢʦʚʦè. 

ʊʶʤʝʥʴ ð ʛʦʨʦʜ ʚ ʈʦʩʩʠʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʊʶʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʣʦʱʘʜʴ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ʊʶʤʝʥʠ ï 698,48 ʢʤ
2
 [15]. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2023 ʛʦʜʘ ï 855618 ʯʝʣʦʚʝʢ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ï ʩʣʦʞʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʵʣʝʤʝʥʪʘʭ ʧʨʠʨʦʜʥʦʛʦ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʨʢʘʩʦʚ [1]. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʯʣʝʥʝʥʠʝ ʛʦʨʦʜʘ ʊʶʤʝʥʠ ʨʝʢʦʡ ʊʫʨʦʡ ʠ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʴʶ ʥʘ ʪʨʠ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʯʘʩʪʠ: ɿʘʨʝʯʥʫʶ, ʎʝʥʪʨʘʣʴʥʫʶ ʠ 

ʖʞʥʫʶ (ɿʘʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ). 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ 5,2% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʛʦʨʦʜʘ ʊʶʤʝʥʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʘʩʴ ʙʝʟ ʫʯʸʪʘ ʥʦʨʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ (ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʘʡʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʩ 

ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʣʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ) [12]. ʇʨʝʜʧʨʠʷʪʠʷ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʚʦʩʪʦʯʥʦʡ, ʩʝʚʝʨʥʦʡ, ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʘʤ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ 

ʛʦʨʦʜʘ ʠʤʝʶʪ ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ (ʫʯʪʝʥʥʫʶ) ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʫʶ ʟʦʥʫ. ʇʦ ʜʘʥʥʳʤ 

ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ ʚʩʝʛʦ 82 ʦʙʲʝʢʪʘ (25% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʠʤʝʶʪ 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʫʶ ʟʦʥʫ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʦʡ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ, 

ʦʩʪʘʣʴʥʳʝ 246 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ  (75%) ʦʩʪʘʶʪʩʷ ʙʝʟ ʫʪʚʝʨʞʜʝʥʥʳʭ ʛʨʘʥʠʮ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ (ʨʠʩʫʥʦʢ 2). 

ɼʣʷ ʪʝʭ ʦʙʲʝʢʪʦʚ, ʯʴʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʥʝ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ, ʪʨʝʙʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʤʝʨʘ ʛʨʘʥʠʮ ʩʦʛʣʘʩʥʦ 

ʥʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ VII  ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 [7]. 
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ʇʨʦʝʢʪ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʝʡ 

ʩʘʥʠʪʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ [14]. ɼʣʷ ʛʨʫʧʧ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʠʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʟʣʘ (ʢʦʤʧʣʝʢʩʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʘʷ ʨʘʩʯʝʪʥʘʷ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʩ ʫʯʝʪʦʤ ʩʫʤʤʘʨʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʭʦʜʷʱʠʭ 

ʚ ʝʜʠʥʫʶ ʟʦʥʫ [8]. 

ɿʘʚʦʜ çʆʯʘʢʦʚʦè ð  ʢʨʫʧʥʝʡʰʝʝ ʨʦʩʩʠʡʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʠʚʦ-ʙʝʟʘʣʢʦʛʦʣʴʥʦʡ 

ʦʪʨʘʩʣʠ, ʚʝʜʫʱʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʣʠʜʝʨ ʥʘ ʨʳʥʢʝ ʢʚʘʩʘ. 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-163.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
108 

 

 

ʊʶʤʝʥʩʢʠʡ ʬʠʣʠʘʣ ʟʘʚʦʜʘ çʆʯʘʢʦʚʦè ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ 

ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 72:23:0221003:318, ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 40 090,6 ʤ
2
, 

ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ ï ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʧʦʜ 

ʥʝʞʠʣʳʝ ʩʪʨʦʝʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʩʝʪʴ, 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʩʝʪʠ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʜʝʣʫ VII  çʉʘʥʠʪʘʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʩʢʣʘʜʩʢʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʘʟʤʝʨʳ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʜʣʷ ʥʠʭè ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʊʶʤʝʥʠ ʟʘʚʦʜ çʆʯʘʢʦʚʦè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ 

ʦʧʘʩʥʦʩʪʠ III  (ʥʦʨʤʘʪʠʚʥʘʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ 300 ʤ). 

ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʥʘʠʙʦʣʴʰʝʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʚʦʜ ʥʝ ʠʤʝʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ. ɺ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʟʘʚʦʜʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çʂʚʘʨʪʘʣ ʧʝʨʝʤʝʥè. ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʩ ʮʝʣʴʶ 

ʠʩʢʣʶʯʝʥʠʷ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʠʟ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʧʘʜʘʶʱʝʡ ʧʦʜ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 

2.2.1/2.1.1.1200-03, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɻʀʉʆɻɼ) [3]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʦʪʦʙʨʘʞʝʥʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʟʘʚʦʜʘ 

çʆʯʘʢʦʚʦè. 
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ʇʨʦʝʢʪ ʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʥʦʡ ʟʦʥʳ (ʜʘʣʝʝ ð ʧʨʦʝʢʪ ʉɿɿ) ð ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʩʦʙʳʤ ʨʝʞʠʤʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʪʘʢʞʝ ʰʫʤ, ʚʠʙʨʘʮʠʷ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʠʥʦʝ. 

ʇʝʨʚʳʤ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʵʪʘʧʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 

ʷʚʣʷʝʪʩʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦʜʣʝʞʘʪ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʤʦʞʥʦʛʦ ʚʨʝʜʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʉʘʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʟʦʥʳ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʋʇʈɿɸ çʕʢʦ-ʮʝʥʪʨè. ʈʘʩʯʝʪ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʳʙʨʦʩʘʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʆʅɼ-86)è. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ (ʧʦʢʘʟʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ) ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʫ, 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʈʘʩʯʝʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʨʘʩʯʝʪʥʦʡ ʉɿɿ. 

ʇʦʩʪʨʦʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʘʞʦʨʘʥʪʥʦʡ (ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦ ʚʩʝʤ ʚʝʱʝʩʪʚʘʤ ʠ 

ʛʨʫʧʧʘʤ ʩʫʤʤʘʮʠʠ) ʢʘʨʪʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʦʣʠʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 4 ʦʪʦʙʨʘʞʝʥʘ ʤʘʞʦʨʘʥʪʘ 

ʨʘʩʯʝʪʥʦʛʦ ʧʦʣʷ ʧʦ ʚʝʱʝʩʪʚʫ ʜʠʬʦʩʬʦʨ ʧʝʥʪʘʦʢʩʠʜ. ʅʘ ʢʘʨʪʝ ʚʠʜʥʦ ʧʨʝʚʳʰʝʥʠʝ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʠʟʦʣʠʥʠʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ), 

ʚʳʭʦʜʷʱʝʡ ʟʘ ʧʨʝʜʝʣʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʧʨʦʝʢʪʘ ʩ ʥʘʣʦʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʥʘ ʢʘʨʪʫ-ʩʭʝʤʫ ʩ ʫʢʘʟʘʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ, ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʉɿɿ (ʨʠʩʫʥʦʢ 5), ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ï ʩʫʱʝʩʪʚʝʥʥʘʷ ʦʧʠʩʘʪʝʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʛʨʘʥʠʮ ʠ ʚʥʝʩʝʥʠʝʤ ʩʚʝʜʝʥʠʡ ʠʟ ʩʦʙʨʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʟʦʥʝ ʚ ɽɻʈʅ [11]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʢʘʜʘʩʪʨʦʚʳʡ 

ʠʥʞʝʥʝʨ ʛʦʪʦʚʠʪ ʪʝʢʩʪʦʚʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʣʷ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʝʝ ʛʨʘʥʠʮ ʚ ʩʚʝʜʝʥʠʷ ɽɻʈʅ. 

ʆʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ɿʆʋʀʊ ï ʵʪʦ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʜʘʥʥʦʡ ʟʦʥʳ, ʧʝʨʝʯʝʥʴ ʢʦʦʨʜʠʥʘʪ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʵʪʠʭ ʛʨʘʥʠʮ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ɽɻʈʅ. 

ʊʝʢʩʪʦʚʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ 

ʈʦʩʨʝʝʩʪʨʘ ˉʇ/0292 ʦʪ 26.07.2022 ʛ. ɺ ʜʦʢʫʤʝʥʪʝ ʩʦʜʝʨʞʘʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʝ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʉɿɿ, ʢ ʬʦʨʤʝ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʢ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ɿʆʋʀʊ ʠ 

ʢ ʬʦʨʤʘʪʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʥʠʮʘʭ [5]. 

ʂʘʨʪʘ-ʧʣʘʥ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ xml 

(ʦʪʢʨʳʪʳʡ ʬʦʨʤʘʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ). ʋʢʘʟʘʥʥʳʡ xml-ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ xml-ʩʭʝʤ 

ʩ ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛʨʘʥʠʮ ʉɿɿ ʠ ʩʚʝʜʝʥʠʡ ʠʟ ʨʝʰʝʥʠʷ ʦʙ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʉɿɿ, ʫʧʘʢʦʚʘʥʥʳʭ ʚ zip-ʘʨʭʠʚ ʠ ʧʦʜʧʠʩʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ 
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ʧʦʜʧʠʩʴʶ [18]. ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʘʨʭʠʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʊʝʭʥʦʢʘʜ ʕʢʩʧʨʝʩʩ). 

ɺ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ ʧʨʠʚʦʜʠʪʩʷ ʢʦʦʨʜʠʥʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʦʡ ʟʦʥʳ [13]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʘʨʪʳ-ʧʣʘʥʘ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʦʝʢʪ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʠ ʢʘʜʘʩʪʨʦʚʳʝ ʧʣʘʥʳ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʥʘʥʦʩʠʪʴʩʷ ʛʨʘʥʠʮʳ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ (ʨʠʩʫʥʦʢ 6). ʇʣʘʥ ʛʨʘʥʠʮ ʟʦʥʳ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ Mapinfo Professional [16]. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʥʘʯʘʣʘ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʘ ʵʢʩʧʝʨʪʠʟʫ ʚʦ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠè ʚʤʝʩʪʝ ʩ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʇʦʩʣʝ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʌɹʋɿ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʥʫʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʌʠʣʠʘʣ ʇʇʂ 

çʈʦʩʢʘʜʘʩʪʨè ʜʣʷ ʚʥʝʩʝʥʠʷ ʉɿɿ ʚ ɽɻʈʅ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ 

ʧʨʠʤʝʨʝ 

ʛ. ʅʝʬʪʝʶʛʘʥʩʢʘ. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʝʤʝʣʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʨʘʟʨʝʟʝ ʢʘʜʘʩʪʨʦʚʳʭ ʢʚʘʨʪʘʣʦʚ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ: 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ ʧʨʦʚʝʜʝʥʦ ʟʦʥʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴ 

ʛʦʨʦʜʘ ʧʦ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʠʥʚʝʩʪʦʨʦʚ. 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH-1.png
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Abstract. The article examines the concept of urban land use, identifies factors and conditions 

that influence the effectiveness of its development, presents a methodology for a comprehensive 

assessment of the organization of urban land use, using the example Nefteyugansk. Based on the 

integral assessment method, the degree of significance of factors influencing the economic value 

of land for various types of land use was determined. In the context of cadastral blocks, an 

assessment of factors was carried out: the ecological state of the land, the level of development 

of social infrastructure, engineering systems and communications, transport accessibility, 

historical and architectural significance. Based on a comprehensive assessment of factors, the 

cityôs lands were zoned according to the degree of favorableness for its further development. The 

data obtained serve as the basis for design decisions for urban development, realizing the 

potential of city land and the attractiveness of urban land use for investors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜʩʢʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʬʘʢʪʦʨʳ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ, 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ, ʟʦʥʠʨʦʚʘʥʠʝ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

Keywords: urban land use, factors, integral assessment, comprehensive assessment, zoning, 

sustainable development 

ɺʚʝʜʝʥʠʝ 

ɿʝʤʣʠ ʛʦʨʦʜʦʚ ʩʣʫʞʘʪ ʩʪʘʙʠʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʧʦʵʪʦʤʫ 

ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʦʨʛʘʥʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʨʦʜʦʚ 

ʥʦʩʠʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ, ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʨʝʯʥʝ ʦʩʥʦʚʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʇʦʜ ʛʦʨʦʜʩʢʠʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʯʘʩʪʷʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʚʘʨʪʘʣʘʤʠ, 

ʤʠʢʨʦʨʘʡʦʥʘʤʠ, ʨʘʡʦʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʝʜʠʥʠʮʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʥʳʤ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ. ʋʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ, 

ʧʦʚʳʰʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʤʝʪʦʜʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʄʝʪʦʜʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 
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ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʷ ʠʭ ʜʣʷ ʥʦʚʳʭ ʟʘʜʘʯ ʠ ʫʩʣʦʚʠʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʛʦʨʦʜʩʢʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʯʝʪʦʤ ʚʦʧʨʦʩʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʷʚʠʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʪʝʢʫʱʝʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʦʧʨʦʩʳ ʪʝʦʨʠʠ, ʧʨʘʢʪʠʢʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʨʷʜ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ɸʥʪʨʦʧʦʚ ɼ.ɺ., ɻʠʣʝʚʘ, ʃ.ʅ., ɻʣʘʜʥʝʚ ɺ.ɺ., ʇʦʢʦʚʳʨʦʚʘ ʄ.ɸ., ʈʦʛʘʪʥʝʚ ʖ.ʄ., ʏʝʰʝʚ ɸ.ʉ. 

ʠ ʜʨ. [1-6]. 

ɺʦʧʨʦʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ ʠ ʠʭ ʦʮʝʥʢʠ ʠʩʩʣʝʜʦʚʘʣʠ ʪʘʢʠʝ 

ʘʚʪʦʨʳ ʢʘʢ: ɺʝʩʝʣʦʚʘ ʄ.ʅ., ʇʦʜʢʦʚʳʨʦʚʘ ʄ.ɸ., ʍʦʨʝʯʢʦ ʀ.ɺ., ʑʝʨʙʘ ɺ.ʅ. ʠ ʜʨʫʛʠʝ 

ʫʯʝʥʳʝ ʩʦʚʨʝʤʝʥʥʦʩʪʠ [7-8]. 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʝʝ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʥʠʤʘʣʠʩʴ ɻʣʘʜʥʝʚ ɺ.ɺ. [9], ʇʦʜʢʦʚʳʨʦʚʘ ʄ.ɸ. [10], ʐʝʠʥʘ ʉ.ɻ. 

[11], ʐʝʤʷʢʠʥʘ ɸ.ɸ. [12], ʏʝʰʝʚ ɸ.ʉ.  [6] ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ; ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤ ʟʝʤʝʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ); ʮʝʥʦʚʦʤ ʟʦʥʠʨʦʚʘʥʠʠ; ʧʨʦʚʝʜʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ ʅʦʚʠʢʦʚʘ ʊ.ʄ. [13], ʊʦʣʩʪʦʚ, ɺ. ɹ. 

[14]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʷʜ ʚʦʧʨʦʩʦʚ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʚ ʩʬʝʨʝ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ, ʯʪʦ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʄʝʪʦʜʦʣʦʛʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʛʦʨʦʜʩʢʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ ʮʝʣʴʶ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ; 

½ ʨʘʟʨʘʙʦʪʢʘ ʰʢʘʣʳ ʟʦʥʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ; 

½ ʩʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ; 

½ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ. 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʜʦʢʫʤʝʥʪʳ, ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʪʨʫʜʳ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ: ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʨʝʡʪʠʥʛʦʚʳʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʪʘʙʣʠʯʥʳʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʨʘʩʯʝʪʥʦ-

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ  ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʢʘʜʘʩʪʨʦʚʳʝ ʠ ʟʝʤʝʣʴʥʦ-ʦʮʝʥʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʜʦʢʫʤʝʥʪʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ-ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ. 

ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʛʨʘʥʠʮʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʅʝʬʪʝʶʛʘʥʩʢ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʦʙʨʘʟʫʶʪ ʚ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʙʘʣʣʳ. ʉʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʙʘʣʣʴʥʳʭ ʰʢʘʣ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʩʦʩʪʘʚʣʝʥʠʝ n-ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 

[13]. ʂʦʥʢʨʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʚʦʜʷʪ ʚ ʙʝʟʨʘʟʤʝʨʥʳʝ ʦʮʝʥʢʠ n-ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ. 

ʇʝʨʝʚʦʜ ʧʘʨʘʤʝʪʨʦʚ ʚ ʙʘʣʣʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 
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ʀʥʪʝʛʨʘʣʴʥʘʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʮʝʥʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ï 

ʢʘʜʘʩʪʨʦʚʳʭ ʢʚʘʨʪʘʣʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʦʢ ʧʦ 

ʚʣʠʷʥʠʶ ʬʘʢʪʦʨʦʚ ʮʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ, ʘ ʠʤʝʥʥʦ: ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-

ʙʳʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʦ ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ; 

ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʫʤʤʘʨʥʫʶ ʦʮʝʥʢʫ, ʦʙʦʙʱʘʶʱʫʶ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʢʣʘʜ ʬʘʢʪʦʨʘ ʚ ʮʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʦʪʦʙʨʘʞʘʝʪ çʚʝʩè (ʟʥʘʯʠʤʦʩʪʴ) ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ 

ʬʘʢʪʦʨʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʘ ʩʫʤʤʘʨʥʫʶ ʦʮʝʥʢʫ. ɺʳʨʘʞʘʝʪʩʷ ʚ 

ʧʨʦʮʝʥʪʘʭ ʣʠʙʦ ʯʘʩʪʷʭ. ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ ï ʞʠʣʫʶ, ʧʨʦʤʳʰʣʝʥʥʫʶ, ʢʦʤʤʝʨʯʝʩʢʫʶ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1, ʚ 

ʩʫʤʤʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 100%. ɿʥʘʯʝʥʠʝ ʚʢʣʘʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ 

ʧʫʪʝʤ. 

 

ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʢʚʘʨʪʘʣʘ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚ ʛʦʨʦʜʝ 

ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ.  ʂʦʤʧʣʝʢʩʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʥʘ ʟʦʥʳ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʰʢʘʣʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʰʢʘʣʘ ʟʦʥʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʰʣʠ ʢ  ʚʳʚʦʜʫ, ʯʪʦ ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ 

ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴ, ʩʨʝʜʥʠʡ ʙʘʣʣ ʩʦʩʪʘʚʣʷʝʪ 7,2. 

ʅʘʠʙʦʣʝʝ ʩʣʘʙʦ ʨʘʟʚʠʪʘ ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʝʤʝʣʴ, ʚʳʨʘʞʘʝʤʘʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʨʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 4,4 ʙʘʣʣʘ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʮʝʥʠʚʘʝʤʦʡ ʧʦ ʠʭ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 6,3 

ʙʘʣʣʘ. 

ʉʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʩʣʦʞʠʣʠʩʴ ʥʘ ʨʘʚʥʦʤ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 7,3 ʠ 7,4 ʙʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʟʝʤʝʣʴ ʩʣʦʞʠʣʠʩʴ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ï 8,2 ʙʘʣʣʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʝʤʝʣʴ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʉʦʦʪʥʦʰʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ɺ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʠʚʰʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ, ʟʦʥʳ ʢʦʪʦʨʳʭ ʯʪʦ ʚʢʣʶʯʘʶʪ 80% ʟʝʤʝʣʴ ʠʣʠ 11235,2,8 ʛʘ, ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠʪʠʷ (ʨʠʩʫʥʦʢ 2). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʞʝ 

ʟʘʩʪʨʦʝʥʥʳʝ ʠ ʦʩʚʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʥʦʡ ʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠʭ ʨʘʟʚʠʪʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʜʦʣʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ 

ʠʤʫʱʝʩʪʚʝʥʥʦʤ ʧʣʘʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʟʦʥʳ 
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ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ 

ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʛʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʟʦʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʫʜʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴ, ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʀʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʝʩʪʨʦʚ ʜʘʥʥʳʭ; ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ; ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʭʝʤʳ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ; ʩʭʝʤʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʩʝʣʝʥʠʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ; ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʅʝʬʪʝʶʛʘʥʩʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʧʨʘʚʠʪʴ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʝ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʛʦʨʦʜʘ ʢʘʢ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʋʩʪʦʡʯʠʚʦʝ ʜʠʥʘʤʠʯʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʣʠʯʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʘ ʜʣʷ 

ʠʥʚʝʩʪʦʨʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʦʨʦʜ ʉʝʨʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʮʝʥʪʨʦʚ ʩʝʚʝʨʘ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ 

ʵʪʦʡ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪʳ ʮʝʥʦʚʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ [10,12]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʢʘʨʪʳ 

ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʮʝʥʦʚʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʉʝʨʦʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ɻʀʉ, ʚʢʣʶʯʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ 

ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ 

ʮʝʥʦʚʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʦʚʳʤʠ ʟʦʥʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

[2,5]. ɸʥʘʣʠʟ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʣʠʯʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʮʝʥʦʚʳʭ ʟʦʥ, ʪʘʢʠʭ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʞʠʣʴʷ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʠʜʝ ʢʘʨʪʳ ʮʝʥʦʚʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ 

ʛʦʨʦʜʘ. ʂʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʡʦʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʞʠʣʴʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʞʠʣʴʷ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʡʦʥʦʚ, ʪʘʢʠʤʠ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ. [1,3]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʮʝʥʦʚʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʠ ʜʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʦʠʤʦʩʪʠ ʞʠʣʴʷ ʚ ʛʦʨʦʜʝ, ʯʝʤ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ɻʀʉ ʧʦʟʚʦʣʷʶʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʮʝʥʦʚʳʤʠ ʟʦʥʘʤʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʛʦʨʦʜʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [8,9]. ʉʦʟʜʘʥʥʘʷ ʢʘʨʪʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ 

ʠ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 

Abstract. The city of Serov is one of the key centers of the north of the Sverdlovsk region. The 

improvement of the city is an important task to ensure a comfortable and safe urban 

environment. One of the tools that can help in solving this problem is the creation of a price 
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zoning map. This article suggests the use of geoinformation systems (GIS) to create such a map 

and data analysis. 

To create a price zoning map of the city of Serov, various GIS methods were used, including 

spatial analysis, attribute data analysis and mapping. Spatial analysis includes defining the 

boundaries of price zones, as well as identifying the relationship between price zones and various 

factors, such as population density, transport accessibility, infrastructure. The analysis of 

attribute data includes the collection and processing of information about various characteristics 

of price zones, such as the cost of housing, the number of real estate objects, the characteristics 

of real estate objects. Mapping is used to visualize the results of the study in the form of a price 

zoning map, which can be used to make decisions about the improvement of the city. The map 

allows you to identify areas with higher and lower housing costs, as well as to determine the 

relationship between the cost of housing and various characteristics of areas, such as transport 

accessibility, environmental situation. Using GIS to create a price zoning map allows you to get 

more accurate and detailed information about the cost of housing in the city than is possible 

using traditional methods. In addition, GIS allows you to analyze the relationship between 

various factors and price zones, which can help in making decisions about the improvement of 

the city and the optimization of urban infrastructure. The created map can serve as a basis for the 

development of strategies and plans for the development of the city, as well as for optimizing the 

use of urban resources and improving the quality of life of citizens. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʮʝʥʦʚʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

Keywords: geoinformation systems, price zoning, landscaping 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʝʥʝʨʘʣʴʥʳʡ 

ʧʣʘʥ ʛʦʨʦʜʘ ʉʝʨʦʚʘ, ʜʘʥʥʳʝ ʦʮʠʬʨʦʚʳʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Map Info, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʠʟ ʟʦʥ, ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʙʘʣʘʥʩʝ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ. 

ʀʩʭʦʜʷ ʠʟ ʦʮʠʬʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʉʝʨʦʚʘ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʟʝʤʝʣʴʥʳʡ ʙʘʣʘʥʩ 

ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʟʘʥʠʤʘʝʪ ʟʦʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ï 4460,2 ʛʘ; ʟʦʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʥʷʣʘ 3592,3 ʛʘ; 

ʞʠʣʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ 2581 ʛʘ, ʠʟ ʢʦʪʦʨʦʡ ʧʣʦʱʘʜʴ ʀɾʉ ʩʘʤʘʷ ʥʘʠʙʦʣʴʰʘʷ 1662,3 ʛʘ; 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ ʥʝ ʤʘʣʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʛʦʨʦʜʘ 1966,5 ʛʘ; 

ʩʘʤʫʶ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʷʣʠ ʟʦʥʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-

ʜʝʣʦʚʳʝ ʟʦʥʳ. 

ʉʨʘʚʥʠʤ ʟʝʤʝʣʴʥʳʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʡ ʟʘ 2022 ʛʦʜ ʩ 2012 ʛʦʜʦʤ. ɹʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʡ 

ʟʝʤʝʣʴ ʟʘ 2012 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 2 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ 10 ʣʝʪ ʟʝʤʝʣʴʥʳʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ 

ʠʟʤʝʥʠʣʩʷ ʧʦ ʚʩʝʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʘ ʠʤʝʥʥʦ ð ʞʠʣʘʷ ʟʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 677,4 ʛʘ, 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-191.png
http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-192.png
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ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 421,1 ʛʘ, ʟʦʥʘ ʩ/ʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

935,4 ʛʘ, ʟʦʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 217,5 ʛʘ, ʚ ʦʩʪʘʣʴʥʳʭ ʟʦʥʘʭ 

ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ. 

ʇʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʟʘ 2022 ʛ. ʠ 2012 ʛ. 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʞʠʣʦʡ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ɾʠʣʘʷ ʟʦʥʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ 10 ʣʝʪ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 5%. ɻʦʨʦʜ ʉʝʨʦʚ ʟʘʥʠʤʘʝʪ 13517,6 ʛʘ, ʠ ʦʥ ʜʝʣʠʪʩʷ ʥʘ 

7 ʤʠʢʨʦʨʘʡʦʥʦʚ: ʄʝʪʘʣʣʫʨʛʦʚ, ɿʘʚʦʢʟʘʣʴʥʳʡ, ʎʝʥʪʨʘʣʴʥʳʡ, ʉʘʘʤʩʢʠʡ, ɺʦʩʪʦʯʥʳʡ, 

ʉʦʨʪʠʨʦʚʢʘ, ʕʥʝʨʛʝʪʠʢʦʚ. (ʈʠʩʫʥʦʢ 1). 

 

ɼʘʣʝʝ ʩʨʘʚʥʠʤ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʛʦʨʦʜʝ ʉʝʨʦʚʝ ʟʘ 2012 ʛ. ʠ 2022 ʛ. (ʈʠʩʫʥʢʠ 

3,4). 

 

ʇʦ ʨʠʩʫʥʢʫ 3, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʞʠʣʦʡ ʨʘʡʦʥ ɿʘʧʘʜʥʳʡ ʚ 2012 ʛʦʜʫ ʠʤʝʣ ʧʣʦʱʘʜʴ 

512 ʛʘ, ʞʠʣʦʡ ʨʘʡʦʥ ɺʦʩʪʦʯʥʳʡ ð 531 ʛʘ, ʨʘʡʦʥ ʅʦʚʘʷ ʂʦʣʘ ï 183 ʛʘ, ʧ. ʄʝʜʷʥʢʠʥʦ ï 168 

ʛʘ, ʧ. ʇʨʘʚʦʙʝʨʝʞʴʝ ʂʘʢʚʳ ð 157 ʛʘ, ʞʠʣʦʡ ʨʘʡʦʥ ɿʘʨʝʯʥʳʡ ð 320 ʛʘ, ʧ. ʕʥʝʨʛʝʪʠʢʦʚ ï 

109 ʛʘ, ʞʠʣʦʡ ʨʘʡʦʥ ɺʷʪʯʠʥʦ ï 7 ʛʘ, ʧ. ʄʷʢʦʪʢʠʥʦ ï 59 ʛʘ. 
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ʇʦ ʨʠʩʫʥʢʫ 4, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʞʠʣʦʡ ʨʘʡʦʥ ɿʘʧʘʜʥʳʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2012 ʛ. 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 76,5 ʛʘ, ʞʠʣʦʡ ʨʘʡʦʥ ɺʦʩʪʦʯʥʳʡ ʥʘ 60,5 ʛʘ, ʧ. ʅʦʚʘʷ ʂʦʣʘ ʥʘ 79,2 ʛʘ, ʧ. 

ʄʝʜʷʥʢʠʥʦ ʥʘ 56,7 ʛʘ, ʞʠʣʦʡ ʨʘʡʦʥ ʅʘʜʝʞʜʠʥʩʢʠʡ (ʨʘʥʝʝ ɿʘʨʝʯʥʳʡ) ʫʚʝʣʠʯʠʣʩʷ ʥʘ 248,9 

ʛʘ, ʨʘʡʦʥ ɺʷʪʯʠʥʦ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 40 ʛʘ. ʆʩʪʘʣʴʥʳʝ ʨʘʡʦʥʳ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʉʝʨʦʚʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʫʯʘʩʪʢʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʠʬʨʦʚʢʘ ʚʩʝʭ 

ʫʯʘʩʪʢʦʚ ʚ ʧʨʦʛʨʘʤʤʝ Mapinfo. 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʛ. ʉʝʨʦʚʝ ʟʘ 2012 ʠ 2022 ʛʛ., ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ 4. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʘ 10 ʣʝʪ ʞʠʣʳʝ ʨʘʡʦʥʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 261,8 ʛʘ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧ. ʕʥʝʨʛʝʪʠʢʦʚ, ʧ. ʄʷʢʦʪʢʠʥʦ ʠ ʧ. ʇʨʘʚʦʙʝʨʝʞʴʝ ʂʘʢʚʳ. ɻʦʨʦʜ ʉʝʨʦʚ 

ʙʳʣ ʨʘʟʜʝʣʸʥ ʥʘ ʩʝʤʴ ʤʠʢʨʦʨʘʡʦʥʦʚ: ɺʦʩʪʦʯʥʳʡ, ʉʘʘʤʩʢʠʡ, ɿʘʚʦʢʟʘʣʴʥʳʡ, ʕʥʝʨʛʝʪʠʢʦʚ, 

ʎʝʥʪʨʘʣʴʥʳʡ, ʉʦʨʪʠʨʦʚʢʘ, ʄʝʪʘʣʣʫʨʛ 

ʊʘʢʞʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʮʝʥʦʯʥʳʝ ʟʦʥʳ, ʮʚʝʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 5 [6,12]: 
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ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥ ʢʘʞʜʳʡ ʠʟ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʉʝʨʦʚʘ ʧʦ ʮʝʥʦʚʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ 

ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʳʭ ʦʮʠʬʨʦʚʦʢ ʪʝʨʨʠʪʦʨʠʡ ʚ ʧʨʦʛʨʘʤʤʝ Map info 

professional (ʨʠʩʫʥʦʢ 6): 

 

ʇʦʩʝʣʦʢ ʄʝʪʘʣʣʫʨʛʦʚ ï ʵʪʦ ʞʠʣʦʡ ʤʠʢʨʦʨʘʡʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʝʚʝʨʝ ʛʦʨʦʜʘ 

ʉʝʨʦʚʘ. ɾʠʣʦʡ ʬʦʥʜ ʧʦʩʝʣʢʘ ʄʝʪʘʣʣʫʨʛʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʞʠʣʳʤʠ ʩʪʨʦʝʥʠʷʤʠ. ʇʣʦʱʘʜʴ ʚʩʝʛʦ ʧʦʩʝʣʢʘ ʩʦʩʪʘʚʠʣʘ 405,3 ʛʘ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ʧʦʩʝʣʢʘ ʄʝʪʘʣʣʫʨʛʦʚ ʟʘʥʠʤʘʝʪ ʞʠʣʘʷ ʟʦʥʘ ð 347,8 ʛʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ 52,2 

ʛʘ, ʘ ʩʘʤʫʶ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʧʦʩʝʣʢʘ ð ʟʦʥʘ ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʨʛʘʥʠʟʘʮʠʡ ð 5,3 ʛʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 6, ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʄʝʪʘʣʣʫʨʛʦʚ ʟʘʥʠʤʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʚ ʵʪʦʤ 

ʧʦʩʝʣʢʝ ʥʝʪ. 
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ʄʠʢʨʦʨʘʡʦʥ ʉʦʨʪʠʨʦʚʢʘ ï ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʝ ʛʦʨʦʜʘ ʉʝʨʦʚʘ. ɹʣʠʟʦʩʪʴ ʢʨʫʧʥʝʡʰʝʛʦ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ. ɺ ʤʠʢʨʦʨʘʡʦʥʝ ʉʦʨʪʠʨʦʚʢʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʷʪʠʵʪʘʞʥʳʝ ʜʦʤʘ, ʠ ʠʤʝʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ. ʇʣʦʱʘʜʴ ʤʠʢʨʦʨʘʡʦʥʘ ï 

160,7 ʛʘ. ɾʠʣʘʷ ʟʦʥʘ ʩʦʩʪʘʚʠʣʘ ï 100,9 ʛʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ï 57,9 ʛʘ, ʟʦʥʘ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ï 1,9 ʛʘ. ʅʘ ʚʳʰʝʫʢʘʟʘʥʥʦʤ 7 ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ ʉʦʨʪʠʨʦʚʢʘ ʟʘʥʠʤʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʦʝ 

ʩʪʨʦʝʥʠʝ ʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ. 

 

ʄʠʢʨʦʨʘʡʦʥ ɿʘʚʦʢʟʘʣʴʥʳʡ ï ʵʪʦ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʉʝʨʦʚʘ. ɺ 

ʤʠʢʨʦʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ. ʇʣʦʱʘʜʴ ʚʩʝʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ ʩʦʩʪʘʚʠʣʘ 238,3 ʛʘ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʤʠʢʨʦʨʘʡʦʥʘ ʟʘʥʠʤʘʝʪ ʞʠʣʘʷ ʟʦʥʘ 

ï 202,5 ʛʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ï 29,1 ʛʘ, ʘ ʩʘʤʫʶ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʷʣʠ ʟʦʥʳ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ï 6,6 ʛʘ. ʀʟ ʨʠʩʫʥʢʘ 8 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʤʠʢʨʦʨʘʡʦʥʘ ʟʘʥʠʤʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʦʝ ʩʪʨʦʝʥʠʝ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

 

ʇʦʩʝʣʦʢ ʕʥʝʨʛʝʪʠʢʦʚ ï ʵʪʦ ʩʘʤʳʡ ʦʪʜʘʣʝʥʥʳʡ ʤʠʢʨʦʨʘʡʦʥ ʛʦʨʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 11 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ ʧʦʩʝʣʢʝ ʕʥʝʨʛʝʪʠʢʦʚ ʤʥʦʛʦ 

ʞʠʣʳʭ ʜʦʤʦʚ ʜʚʫʭ, ʪʨʝʭ, ʯʝʪʳʨʝʭ ʠ ʧʷʪʠ ʵʪʘʞʝʡ, ʘ ʪʘʢʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ 

ʩʪʨʦʝʥʠʷ. ʈʷʜʦʤ ʩ ʧʦʩʝʣʢʦʤ ʥʘʭʦʜʠʪʩʷ ʣʝʩʥʦʡ ʤʘʩʩʠʚ. ʇʣʦʱʘʜʴ ʧʦʩʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ï 101 

ʛʘ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʪ ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ï 51,3 ʛʘ, ʞʠʣʘʷ ʟʦʥʘ ï 48,2 ʛʘ, 
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ʟʦʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ï 1,5 ʛʘ. ʇʦ ʨʠʩʫʥʢʫ 6 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʩʝʣʢʘ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ. 

 

ʄʠʢʨʦʨʘʡʦʥ ʉʘʘʤʩʢʠʡ ï ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ɾʠʣʦʡ ʬʦʥʜ 

ʤʠʢʨʦʨʘʡʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʠʵʪʘʞʥʳʝ ʜʦʤʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ. 

ʇʣʦʱʘʜʴ ʤʠʢʨʦʨʘʡʦʥʘ ð 208 ʛʘ. ɾʠʣʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ʤʠʢʨʦʨʘʡʦʥʘ ï 196,3 ʛʘ. ʅʘ ʨʠʩʫʥʢʝ 10 ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

 

ʄʠʢʨʦʨʘʡʦʥ ʎʝʥʪʨʘʣʴʥʳʡ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʦʞʠʚʣʝʥʥʳʡ ʤʠʢʨʦʨʘʡʦʥ ʛʦʨʦʜʘ ʉʝʨʦʚʘ. 

ɾʠʣʦʡ ʬʦʥʜ ʤʠʢʨʦʨʘʡʦʥʘ ʩʦʜʝʨʞʠʪ ʟʜʘʥʠʷ ʪʨʝʭ, ʯʝʪʳʨʝʭ, ʧʷʪʠ ʠ ʜʝʚʷʪʠ ʵʪʘʞʝʡ. ʇʣʦʱʘʜʴ 

ʤʠʢʨʦʨʘʡʦʥʘ ï 168,9 ʛʘ. ɾʠʣʘʷ ʟʦʥʘ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʤʠʢʨʦʨʘʡʦʥʘ ð 137,2 ʛʘ, 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ï 21,8 ʛʘ, ʟʦʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ð 9,9 ʛʘ. ʀʟ ʨʠʩʫʥʢʘ 11 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʪ ʟʦʥʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ, ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʪ ʟʦʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʡ 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. 
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ʄʠʢʨʦʨʘʡʦʥ ɺʦʩʪʦʯʥʳʡ ï ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʛʨʘʥʠʯʘʱʠʡ ʩ 

ʎʝʥʪʨʘʣʴʥʳʤ ʤʠʢʨʦʨʘʡʦʥʦʤ. ɺ ʤʠʢʨʦʨʘʡʦʥʝ ʠʤʝʶʪʩʷ ʧʷʪʠ, ʜʝʚʷʪʠʵʪʘʞʥʳʝ ʜʦʤʘ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ. ʇʣʦʱʘʜʴ ʤʠʢʨʦʨʘʡʦʥʘ ï 130,8 ʛʘ. ɾʠʣʘʷ ʟʦʥʘ ï 76 ʛʘ, 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ï 45,8 ʛʘ, ʟʦʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʟʘʥʠʤʘʝʪ ï 8,9 ʛʘ. ʇʦ 

ʨʠʩʫʥʢʫ 12 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ɺʦʩʪʦʯʥʳʡ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ 

ʟʦʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʩʪʨʦʝʥʠʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ. 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʉʝʨʦʚʘ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ 

5, ʛʜʝ ʫʢʘʟʘʥʳ ʟʦʥʳ ʚ ʛʘ (ʞʠʣʘʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ, ʟʦʥʘ ʢʦʤʤʝʨʮʠʠ). 

 

ʀʟ ʪʘʙʣʠʮʳ 5 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʨʘʡʦʥ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʨʘʡʦʥ ʉʘʘʤʩʢʠʡ, ʪʘʢ ʢʘʢ ʞʠʣʘʷ ʟʦʥʘ ʩʦʩʪʘʚʠʣʘ ï 193,3 ʛʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʟʦʥʘ ʩʘʤʘʷ ʥʘʠʤʝʥʴʰʘʷ ʠʟ ʚʩʝʭ ʤʠʢʨʦʨʘʡʦʥʦʚ ï 5,9 ʛʘ, ʠ ʩʨʝʜʥʷʷ ʟʦʥʘ ʢʦʤʤʝʨʮʠʠ. ʉʘʤʳʡ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʨʘʡʦʥ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʝʣʦʢ ʕʥʝʨʛʝʪʠʢʦʚ, ʪʘʢ ʢʘʢ 

ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʨʘʟʤʝʱʝʥʦ ʧʦʜ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʦʡ ï 51,3 ʛʘ. 
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ʇʦʩʣʝ ʦʮʠʬʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʮʝʥʦʯʥʳʭ ʟʦʥ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ ʚʩʝʭ 

ʮʝʥʦʚʳʭ ʟʦʥ ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ ʧʦʩʯʠʪʘʥʳ ʠʪʦʛʦʚʳʝ ʩʪʦʠʤʦʩʪʠ ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ 

(ʧʦ ʮʝʥʦʚʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ) ʤʠʢʨʦʨʘʡʦʥʦʚ ʚ ʛʦʨʦʜʝ ʉʝʨʦʚʝ (ʪʘʙʣʠʮʳ 6 ʠ 7). 

 

 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʥʦʚʳʭ ʟʦʥ ʠ ʠʭ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʤʠʢʨʦʨʘʡʦʥ ʉʦʨʪʠʨʦʚʢʘ ʠʤʝʝʪ ʩʘʤʫʶ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ï 26,6 ʤʣʨʜ. ʨʫʙ., ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʤʠʢʨʦʨʘʡʦʥʘ ɺʦʩʪʦʯʥʳʡ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ð 578,6 ʤʣʨʜ. ʨʫʙ., ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʧʦ ʞʠʣʦʤʫ ʩʝʢʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʚʠʚʘʪʴ ʚ ʥʘʠʤʝʥʴʰʝʤ ʮʝʥʦʚʦʤ ʩʝʛʤʝʥʪʝ, ʪ.ʢ. ʫʚʝʣʠʯʝʥʥʳʝ ʩʪʦʠʤʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ 
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ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ, 

[4,7] ʘ ʩʦʟʜʘʥʠʝ çʩʧʘʣʴʥʦʛʦè ʨʘʡʦʥʘ ʚ ʛʦʨʦʜʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʫʣʫʯʰʝʥʠʠ 

ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʪʝʣʝʡ ʪʘʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ ʢʘʢ ʉʝʨʦʚ. 
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Voronkin  Evgeniy, senior lecturer, Department of Applied Informatics and information 

systems, SSUGT, 630109, Russian Federation, Novosibirsk, Plakhotnogo street, 10 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ ʯʘʩʪʦ ʚ ʵʪʠʭ 

ʧʦʜʭʦʜʘʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʪʦʜʠʢʘ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɿʥʘʯʝʥʠʝ ʘʥʘʣʠʟʘ ʠ 

ʜʦʙʳʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʪʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʚʘʞʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ. ɺʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʬʠʢʩʠʨʫʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʘʪʨʠʙʫʪʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʥʘʣʠʟ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʟʘʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʵʪʘʣʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʉʪʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʬʠʢʩʠʨʫʝʪ ʚʨʝʤʝʥʥʦʝ ʠ ʪʝʤʘʪʠʯʝʩʢʦʝ 
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ʠʟʤʝʨʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʠ ʠʟʫʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʧʦʠʩʢ ʤʝʩʪ, ʛʜʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʧʘʜʘʝʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. 

Abstract. The article examines the analysis of existing foreign approaches to the use of cloud 

computing, which allows us to assert that often these approaches do not take into account the 

specifics of spatial data and there is no methodology for their application for drawing up digital 

maps and plans, which in turn will significantly speed up the processing of spatial data. The 

importance of spatial-temporal data analysis and mining is growing as the availability and 

awareness of huge volumes of geographical and spatial-temporal data in many important 

application areas increases. Temporal data analysis captures the spatial dimension and analyzes 

how the data of thematic attributes changes over time. An example of such an analysis is the 

analysis of precipitation, temperature and humidity in a given region for a certain period of time. 

Spatial data analysis allows you to analyze how the data of thematic features change depending 

on the distance to the spatial reference at a certain point in time. Static analysis of spatio-

temporal data captures the temporal and thematic dimensions of attributes and studies the spatial 

dimension. An example is the search for places where the same amount of precipitation falls at 

the same time. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ɻʀʉ ʥʘ ʦʩʥʦʚʝ ʦʙʣʘʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

Keywords: information system, interactive map, multimedia technologies, cloud computing, 

GIS algorithms and methods based on cloud computing, spatial data 

ɺʚʝʜʝʥʠʝ 

ɿʥʘʯʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʜʦʙʳʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʪʝʪ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʚʘʞʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ 

½ ʄʝʪʝʦʨʦʣʦʛʠʷ: ʚʩʝ ʚʠʜʳ ʧʦʛʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʝʨʝʤʝʱʝʥʠʝ ʙʫʨʴ, ʩʤʝʨʯʝʡ, ʨʘʟʚʠʪʠʝ 

ʦʙʣʘʩʪʝʡ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʣʘʩʪʝʡ ʦʩʘʜʢʦʚ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ, ʟʘʩʫʭʠ. 

½ ɹʠʦʣʦʛʠʷ: ʧʝʨʝʤʝʱʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʙʨʘʯʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʚʳʤʠʨʘʥʠʝ 

ʚʠʜʦʚ. 

½ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ: ʩʙʦʨ ʫʨʦʞʘʷ, ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʫʧʨʘʚʣʝʥʠʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʩʝʟʦʥʥʦʝ 

ʥʘʰʝʩʪʚʠʝ ʢʫʟʥʝʯʠʢʦʚ. 
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½ ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ: ʨʦʩʪ ʣʝʩʘ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʝ ʧʦʣʦʛʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʨʫʙʢʠ ʜʝʨʝʚʴʝʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ. 

½ ʄʝʜʠʮʠʥʘ: ʨʘʟʚʠʪʠʝ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʤ ʵʤʙʨʠʦʣʦʛʠʠ. 

½ ɻʝʦʬʠʟʠʢʘ: ʠʩʪʦʨʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

½ ʕʢʦʣʦʛʠʷ: ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʚ ʠʟʤʝʥʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

½ ʊʨʘʥʩʧʦʨʪ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ, ʥʘʚʠʛʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʪʦʧʣʠʚʦʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ. 

½ ʇʣʘʥʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ, ʥʘʚʠʛʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʘʨʰʨʫʪʳ ʩ ʵʢʦʥʦʤʠʝʡ 

ʪʦʧʣʠʚʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʠ ʩʪʘʪʠʯʝʩʢʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ɺʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʬʠʢʩʠʨʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʟʘʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʵʪʘʣʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʨʦʤ 

ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʨʠ 

ʫʜʘʣʝʥʠʠ ʦʪ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʬʠʢʩʠʨʫʝʪ ʠʟʤʝʨʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʘʥʘʣʠʟʠʨʫʝʪ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʨʠʤʝʨʦʤ 

ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʜʚʠʞʫʱʠʭʩʷ ʘʚʪʦʤʦʙʠʣʷʭ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʦʞʘʨʘ. ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ 

ʬʠʢʩʠʨʫʝʪ ʚʨʝʤʝʥʥʦʝ ʠ ʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʠ ʠʟʫʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʠʟʤʝʨʝʥʠʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʠʩʢ ʤʝʩʪ, ʛʜʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʧʘʜʘʝʪ 

ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. ɸʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʜʘʥʥʳʭ ʙʝʟ ʬʠʢʩʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʥʳʤ. ʆʜʥʘʢʦ 

ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʠʟʚʝʩʪʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
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ʄʥʦʛʠʝ ʚʠʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘʣʠʯʠʝ ʩʝʨʚʠʩʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠ ʤʦʙʠʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦʟʚʦʣʠʣʦ 

ʩʦʙʠʨʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ. ʕʪʠ ʜʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠ ʥʘʜʝʞʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʣʠʮ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ 

ʢʦʥʪʝʢʩʪʝ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʪʨʝʙʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹʦʣʝʝ ʪʦʛʦ, ʵʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʦʙʠʨʘʪʴʩʷ ʠ ʭʨʘʥʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ. ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ NASA (EOS) 

ʭʨʘʥʠʪ, ʫʧʨʘʚʣʷʝʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʥʘ ʩʘʡʪʘʭ EOS Data and 

Information System (EOSDIS). ʊʦʣʴʢʦ ʧʘʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ Landset 7 ʠ Terra 

ʛʝʥʝʨʠʨʫʝʪ ʚ ʜʝʥʴ ʦʢʦʣʦ 350 ɻʙʘʡʪ ʜʘʥʥʳʭ EOSDIS. 

ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ ʠʤʝʶʱʠʭʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘʯʘʩʪʫʶ ʤʦʞʝʪ 

ʩʢʨʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ. ʈʫʯʥʦʡ 

ʘʥʘʣʠʟ ʠ ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʦʙʲʝʤʥʳʭ ʜʘʥʥʳʭ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳ, ʘ ʟʘʯʘʩʪʫʶ ʠ 

ʥʝʚʦʟʤʦʞʥʳ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʥʮʝʧʮʠʠ 

ʠ ʤʝʪʦʜʳ,      ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɸʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʘʚʪʦʥʦʤʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ ʩ 

ʢʦʦʧʝʨʘʪʠʚʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ. ɽʩʣʠ ʚ ʩʨʝʜʝ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʘʛʝʥʪʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʤʘʰʠʥʘʭ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʜʥʠʤ ʘʛʝʥʪʦʤ, ʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦʘʛʝʥʪʥʘʷ 

ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʵʪʠʤʠ ʘʛʝʥʪʘʤʠ. ʄʥʦʛʦʘʛʝʥʪʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʘʛʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʦʙʱʫʶ ʮʝʣʴ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʷʟʳʢ, ʪʘʢʦʡ ʢʘʢ ʷʟʳʢ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʨʦʩʘʤʠ ʢ ʟʥʘʥʠʷʤ 

(Knowledge Query Manipulation Language, KQML) ʘʛʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʝʪ ʩʝʤʘʥʪʠʢʫ ʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ. ʆʥ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʪʦʢʦʣʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʘʛʝʥʪʳ ʤʦʛʫʪ ʧʦʩʳʣʘʪʴ ʜʨʫʛ ʜʨʫʛʫ. 

ʉʨʝʜʠ ʘʛʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʦʣʝʝ 

ʟʘʤʝʪʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ BODHI [1,3,5], PADMA [3,4,5], JAM [3,5], 

PAPYRUS [1,3,5], KDEC [4], JBAT. BODHI ʠ JAM ð ʵʪʦ ʘʛʝʥʪʥʳʝ ʤʝʪʘʦʙʫʯʘʶʱʠʝ 

ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ. ʆʙʝ ʵʪʠ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ Java. ʉʠʩʪʝʤʘ PADMA (Parallel Data Mining Agents) 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ, ʯʪʦ ʘʛʝʥʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʜʭʦʜʷʪ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʎʝʣʴʶ PADMA ʠ PAPYRUS 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʦʚ, ʤʠʥʠʤʠʟʘʮʠʷ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʤʘʢʩʠʤʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɿʘʜʘʯʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʫ ʯʝʨʝʟ 

ʠʥʪʝʨʬʝʡʩʥʳʡ ʘʛʝʥʪ. ɸʛʝʥʪ ʠʥʪʝʨʬʝʡʩʘ ʩʦʦʙʱʘʝʪ ʦʙ ʵʪʦʤ ʘʛʝʥʪʫ-ʬʘʩʠʣʠʪʘʪʦʨʫ. ʇʦʣʫʯʠʚ 

ʟʘʧʨʦʩ ʦʪ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʘʛʝʥʪʘ, ʘʛʝʥʪ-ʬʘʩʠʣʠʪʘʪʦʨ ʚʩʪʫʧʘʝʪ ʚ ʧʝʨʝʛʦʚʦʨʳ ʩ ʘʛʝʥʪʦʤ-

ʙʨʦʢʝʨʦʤ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʘʛʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. 

ɿʘʧʫʱʝʥʥʳʝ ʘʛʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʪʚʝʯʘʶʪ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʛʝʥʪ-ʬʘʩʠʣʠʪʘʪʦʨ ʧʨʦʜʦʣʞʘʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʨʫʛʠʝ 

ʟʘʧʨʦʩʳ ʦʪ ʘʛʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ. ʂʦʛʜʘ ʘʛʝʥʪʳ ʜʦʙʳʯʠ ʜʘʥʥʳʭ ʟʘʚʝʨʰʘʶʪ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʜʘʯʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʜʘʶʪʩʷ ʘʛʝʥʪʫ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʦʚʝʨʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʘʛʝʥʪʫ-ʬʘʩʠʣʠʪʘʪʦʨʫ. ɸʛʝʥʪ-ʬʘʩʠʣʠʪʘʪʦʨ ʧʝʨʝʜʘʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʘʛʝʥʪʫ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʘʭ 

ʠʟʚʣʝʢʘʶʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʜʦʙʳʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʘʤʠ ʜʦʙʳʯʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠʣʠ ʧʘʪʪʝʨʥʦʚ. ʕʪʠ 

ʣʦʢʘʣʴʥʳʝ ʤʦʜʝʣʠ ʘʛʨʝʛʠʨʫʶʪʩʷ ʥʘ ʩʘʡʪʝ-ʢʦʦʨʜʠʥʘʪʦʨʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʛʣʦʙʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ [9], 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʫʩʣʫʛ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ [10]. ɺʣʘʜʠʤʠʨ ɻʦʨʦʜʝʮʢʠʡ ʠ ʜʨ. [10] 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʫʣʴʪʠʘʛʝʥʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʝʨʚʠʩʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠ ʤʦʙʠʣʴʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʝʱʝ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʙʠʨʘʝʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʵʪʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʪʘʥʦʚʷʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʜʣʷ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-

ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʫʞʜʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʆʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʯʘʩʪʦ ʩʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʮʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʫʯʥʦʡ ʘʥʘʣʠʟ ʪʘʢʠʭ ʜʘʥʥʳʭ 
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ʥʝʚʦʟʤʦʞʝʥ, ʠ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʣʝʟʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. Data mining ð ʵʪʦ ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʦʠʩʢ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʙʦʣʴʰʠʭ ʠ ʤʥʦʛʦʤʝʨʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. ʆʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʤʝʪʦʜʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʙʘʟ ʠ 

ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʪʘʪʠʩʪʠʢʘ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʠ ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʜʝʞʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ 

ʜʦʙʳʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʥʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ: 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʧʦʣʦʞʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ. 

½ ʌʠʢʩʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ: ɽʩʣʠ 

ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘʥʝʧʨʝʨʳʚʥʳʤ, ʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʚʠʞʝʥʠʶ. 

½ ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʚʦ ʚʨʝʤʝʥʥʳʝ 

ʩʣʦʠ ʠʣʠ ʧʦʣʷ, ʪ.ʝ. ʤʦʤʝʥʪʘʣʴʥʳʝ ʩʥʠʤʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. 

½ ʌʠʢʩʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʚʦ ʚʨʝʤʝʥʠ: ɼʠʩʢʨʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʘʨʪʝ çʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè ʠʣʠ çʨʘʩʪʠʪʝʣʴʥʦʩʪʠè) ʠʣʠ 

ʥʝʧʨʝʨʳʚʥʳʝ (ʠʟʤʝʥʝʥʠʝ çʪʝʤʧʝʨʘʪʫʨʳè). çʪʝʤʧʝʨʘʪʫʨʘè). 

½ ʉʚʷʟʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʚʦ ʚʨʝʤʝʥʠ. 

½ ɿʘʜʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ: ʆʛʨʘʥʠʯʝʥʠʷ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʣʠʙʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʙʘʟʳ ʜʘʥʥʳʭ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʙʳʪʠʡ ʠ ʩʧʠʩʢʘ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʞʜʳʤ ʩʦʙʳʪʠʝʤ: ʉʦʙʳʪʠʝ 

ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʠʤʝʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʜʘʮʠʡ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʤʥʦʛʦʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʝʨʘʨʭʠʡ ʧʦʥʷʪʠʡ ʜʣʷ ʠʟʤʝʨʝʥʠʡ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʤʘʥʪʠʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ: 

½ ʋʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʪʦʧʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ 
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ʪʨʝʙʫʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʜʦʙʳʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚʦ ʚʨʝʤʝʥʠ. 

½ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʷʚʥʦ. ʆʥʠ ʥʝ ʢʦʜʠʨʫʶʪʩʷ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʚ ʷʚʥʦʤ ʚʠʜʝ. ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʠʟ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ 

ʜʦʙʳʯʠ ʠ ʚʳʯʠʩʣʝʥʠʝʤ ʠʭ ʥʘ ʣʝʪʫ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ. 

½ ɸʪʨʠʙʫʪʳ ʩʦʩʝʜʥʠʭ ʧʘʪʪʝʨʥʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʪʪʝʨʥ, 

ʧʦʵʪʦʤʫ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʅʘʧʨʠʤʝʨ, ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʩʦʙʳʪʠʝ, 

ʢʘʢ ʫʨʘʛʘʥ, ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʤʦʜʝʣʴ ʧʨʦʙʦʢ. 

½ ʄʥʦʛʠʝ ʧʨʘʚʠʣʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʩʚʦʡʩʪʚʦ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ) ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʧʘʪʪʝʨʥʦʚ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʚʳʨʘʟʠʪʴ ʧʨʘʚʠʣʘ ʠ 

ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʚ ʤʝʭʘʥʠʟʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ: 

½ ʋʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʥʠ 

ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʛʘʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʚʷʟʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʟʘʣʦʞʝʥʥʳʝ ʚ ʵʪʠʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʜʦʣʞʥʳ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ ʠ ʩʧʦʩʦʙʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʘʨʘʣʣʝʣʠʟʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

½ ɸʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʘʨʘʣʣʝʣʠʟʤ, ʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ. 

ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʦʤ ʟʘ ʚʨʝʤʷ ʝʛʦ ʞʠʟʥʠ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

½ ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ. 

½ ɼʚʘ ʠʣʠ ʙʦʣʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʥʦʚʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʦʙʲʝʢʪ. 

½ ɻʝʦʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟʤʝʥʷʝʪʩʷ. 

½ ʀʟʤʝʥʷʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 
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½ ʀʟʤʝʥʷʝʪʩʷ ʠ ʛʝʦʤʝʪʨʠʷ, ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʩʪʨʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʘʢʠʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʜʘʯ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʧʦʠʩʢʘ ʜʘʥʥʳʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʧʦʠʩʢ ʜʘʥʥʳʭ ʩʪʘʚʠʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʆʜʥʘʢʦ ʵʪʘ 

ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʜʦʙʳʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʦʧʨʦʩʳ ʠ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ, ʦʙʨʘʙʦʪʢʦʡ, 

ʘʥʘʣʠʟʦʤ, ʜʦʙʳʯʝʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʝʡ. 
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ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʭ ʪʠʧʦʣʦʛʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʦʜʥʠʭ ʠ ʠʩʢʣʶʯʝʥʠʝ ʜʨʫʛʠʭ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʟ ʩʦʩʪʘʚʘ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ. 

Abstract. The article is devoted to the problems of identifying the boundaries of urban 

microdistricts. The authorôs concept of an urban microdistrict is presented. Specially protected 

natural areas of the city of Perm are being considered with the aim of entering the boundaries of 

urban microdistricts. The functions of specially protected natural areas and their typology are 

revealed. The inclusion of some and the exclusion of other specially protected natural areas from 

the composition of the cityôs microdistricts is justified. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʆʇʊ, ʤʠʢʨʦʨʘʡʦʥ, ʛʦʨʦʜ ʇʝʨʤʴ 

Keywords: specially protected natural areas, microdistrict, Perm 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʦʨʦʜʘ ʚʳʩʪʫʧʘʶʪ ʬʦʢʫʩʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʷʚʣʷʶʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʪʦʯʢʘʤʠ ʨʦʩʪʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʠ ʥʝʩʫʱʠʝ ʠʭ ʦʪʧʝʯʘʪʢʠ; ʩʣʦʞʥʳʝ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʩʦʟʜʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʘʢʪʳ; ʮʝʥʪʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʞʠʟʥʠ, ʩ ʫʥʠʢʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʥʘʩʝʣʝʥʠʝʤ. 

ɻʦʨʦʜʘ ʠʤʝʶʪ ʩʚʦʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʫʨʦʚʥʷ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ, ʤʠʢʨʦʨʘʡʦʥ ʠ ʢʚʘʨʪʘʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʠ ʢʚʘʨʪʘʣʘ ʠʤʝʝʪ ʯʸʪʢʠʝ ʛʨʘʥʠʮʳ, ʘ ʫʨʦʚʝʥʴ ʤʠʢʨʦʨʘʡʦʥʘ ʥʝ 

ʠʤʝʝʪ ʷʩʥʳʭ ʛʨʘʥʠʮ. ʀʟ-ʟʘ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʦʩʪʴ ʦʙʦʩʦʙʣʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʨʘʮʠʦʥʘʣʴʥʝʝ 

ʧʨʦʚʦʜʠʪʴ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ 

ʢʘʨʪʠʥʫ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ ʠ ʝʸ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʫʜʦʙʥʦ ʣʠ ʨʘʟʤʝʱʝʥʳ ʪʝ ʠʣʠ ʠʥʳʝ ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʛʜʝ ʚ 

ʫʩʪʨʦʡʩʪʚʝ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʷʟʚʠʤʳʝ ʪʦʯʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠ 

ʤʠʢʨʦʨʘʡʦʥ ʧʦʣʥʦʝ ʧʦʚʩʝʜʥʝʚʥʦʝ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʠʝ ʛʨʘʥʠʮ ʤʠʢʨʦʨʘʡʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʰʘʛʦʤ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ, ʩʦʟʜʘʥʠʶ ʭʦʨʦʰʦ ʚʳʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ 

çʤʠʢʨʦʨʘʡʦʥè. ʆʧʠʨʘʷʩʴ ʥʘ ʤʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʯʸʥʳʭ [1ï3, 8], ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʥʳʝ 
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ʥʘʫʯʥʳʝ ʦʙʣʘʩʪʠ, ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ çʛʦʨʦʜʩʢʦʡ ʤʠʢʨʦʨʘʡʦʥè. ʇʦʜ ʥʠʤ ʤʳ 

ʧʦʥʠʤʘʝʤ, ʦʪʜʝʣʴʥʳʡ ʩʝʛʤʝʥʪ ʩʝʣʠʪʴʙʳ ʛʦʨʦʜʘ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʠ/ʠʣʠ ʨʘʟʜʝʣʸʥʥʳʡ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʠʣʠ ʞʠʣʳʤʠ ʫʣʠʮʘʤʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʫʪʷʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʨʫʙʝʞʘʤʠ 

(ʜʦʣʠʥʳ ʨʝʢ, ʭʦʣʤʳ, ʣʝʩʘ ʠ ʪ.ʜ.), ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʪʦʚʘʨʠʱʝʩʪʚ (ʉʅʊ ï ʩʘʜʦʚʦʝ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ, ɼʅʊ ï ʜʘʯʥʦʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ, ʉʊ ï 

ʩʘʜʦʚʦʜʯʝʩʢʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ ʠ ʪ.ʧ.), ʢʨʫʧʥʳʤʠ ʟʝʣʸʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʠ/ʠʣʠ 

ʛʨʘʥʠʮʘʤʠ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦʣʥʦʝ-ʙʘʟʦʚʦʝ ʧʦʚʩʝʜʥʝʚʥʦʝ ʢʫʣʴʪʫʨʥʦ-

ʙʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ (ʰʢʦʣʘ; ʜʝʪʩʢʠʡ ʩʘʜ; ʧʦʣʠʢʣʠʥʠʢʘ; ʟʝʣʸʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ; ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʠ ʩʧʦʨʪʠʚʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ). 

ʇʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʦʨʦʜʘ ʥʘ ʤʠʢʨʦʨʘʡʦʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ ʠ 

ʚʳʟʳʚʘʶʱʠʤʠ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʫʙʝʞʝʡ, 

ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʛʦʨʦʜ ʧʦ ʧʝʨʠʤʝʪʨʫ ʠ ʚʥʫʪʨʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ. ʀʭ ʧʦʣʦʞʝʥʠʝ 

ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʝʞʜʫ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʛʦʨʦʜʘ, ʩʧʦʩʦʙʳ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪ.ʧ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʇʝʨʤʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʘʢʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʛ. ʇʝʨʤʠ ʚʳʜʝʣʷʶʪʩʷ 28 ʆʆʇʊ, ʚ ʪ.ʯ. 5 ï ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 23 ï ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʨʠʩ. 1.). ɿʘ ʢʘʞʜʳʤ ʫʨʦʚʥʝʤ ʦʭʨʘʥʳ ʩʢʨʳʚʘʶʪʩʷ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʞʠʤʫ 

ʵʢʩʧʣʫʘʪʘʮʠʠ [4]. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʆʆʇʊ ʛ. ʇʝʨʤʠ ʩʣʝʜʫʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʶʪʩʷ: 

ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ (ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ / ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ); ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʢʦ-

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʤʝʤʦʨʠʘʣʴʥʘʷ. 

ʇʦʜ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʬʫʥʢʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʬʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʱʠʪʫ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʣʘʥʜʰʘʬʪʦʚ, ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʪ. ʜ.) ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʢʘ, ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ [7]. 

ʌʫʥʢʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʭʨʘʥʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 
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ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʪʦʨʠʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʨʘʟʚʠʪʠʝ ʮʠʚʠʣʠʟʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʝʛʠʦʥʝ ʠʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʵʪʘʧʝ. 

 

ʄʝʤʦʨʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʭʨʘʥʷʝʪ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʧʘʤʷʪʴ ʦ ʚʳʜʘʶʱʠʭʩʷ ʩʦʙʳʪʠʷʭ ʠʣʠ ʣʠʯʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ. ʊʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʫʶ, ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʫʶ, ʥʦ ʠ 

ʤʝʤʦʨʠʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʪʨʝʙʫʶʱʫʶ ʦʩʦʙʦʡ ʦʭʨʘʥʳ ʠ ʫʚʘʞʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʆʆʇʊ ʧʨʠʦʙʨʝʪʘʶʪ ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ, ʢʫʣʴʪʫʨʥʫʶ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʠ. ʀʭ ʨʦʣʴ ʚ ʨʘʤʢʘʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ ʛʦʨʦʜʘ ʥʘ ʤʠʢʨʦʨʘʡʦʥʳ ʠʤʝʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʬʘʢʪʦʨ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʆʆʇʊ ʚ ʩʦʩʪʘʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

ʆʩʫʱʝʩʪʚʣʷʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʬʫʥʢʮʠʠ, ʆʆʇʊ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʞʠʟʥʠ 

ʠ ʨʘʟʚʠʪʠʷ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʷʟʘʥʥʦʩʪʠ ʚ ʤʠʢʨʦʨʘʡʦʥʝ. 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʵʢʩʢʫʨʩʠʡ, ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ, ʨʘʟʤʝʱʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʦʥ ʜʣʷ ʦʪʜʳʭʘ, ʧʝʰʝʭʦʜʥʳʭ ʠ ʚʝʣʦʩʠʧʝʜʥʳʭ ʪʨʦʧ. 

ʆʩʥʦʚʥʘʷ ʝʸ ʮʝʣʴ ï ʩʦʙʣʶʜʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʆʇʊ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʩʦʭʨʘʥʝʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʮʝʥʥʦʩʪʷʭ ʆʆʇʊ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
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ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʩʪʘʚʦʢ ʠ ʪ.ʧ. ɽʸ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ 

ʫʚʘʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ ʠ ʫʯʘʩʪʠʷ ʚ ʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʥʠʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠʭ ʦʭʨʘʥʳ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʘ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ, ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʨʝʰʝʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʂʫʣʴʪʫʨʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʭʨʘʥʫ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ ʦ 

ʚʳʜʘʶʱʠʭʩʷ ʩʦʙʳʪʠʷʭ ʠʣʠ ʣʠʯʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʫʭʦʚʥʦʩʪʠ ʣʶʜʝʡ. ɽʸ ʮʝʣʴ ï 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʚʝʢʦʚʝʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ. 

ʆʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʣʶʜʝʡ ʚ 

ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʘʟʚʠʪʠʶ ʵʢʦʪʫʨʠʟʤʘ. 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʦʭʨʘʥʷʝʪ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʨʘʩʦʪʫ ʠ ʛʘʨʤʦʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ, ʬʦʨʤ ʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫ ʣʶʜʝʡ ʵʩʪʝʪʠʯʝʩʢʠʝ ʵʤʦʮʠʠ, 

ʚʦʩʭʠʱʝʥʠʝ ʠ ʚʜʦʭʥʦʚʝʥʠʝ. ʎʝʣʴ ʵʩʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ï ʧʦʜʜʝʨʞʘʥʠʝ ʜʫʭʦʚʥʦʛʦ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʜʫʭʦʚʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ ʆʆʇʊ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʥʠʤʘʪʴ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʠʢʨʦʨʘʡʦʥʦʚ ʚ 

ʯʘʩʪʥʦʩʪʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʩʝ ʆʆʇʊ ʛ. ʇʝʨʤʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʪʠʧʘ: ʙʘʨʴʝʨʥʳʡ; 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ; ʦʢʨʘʠʥʥʳʡ. 

ɹʘʨʴʝʨʥʳʡ ʪʠʧ ï ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʠ 

ʧʝʨʝʜʚʠʞʝʥʠʝ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ. ʊʘʢʠʝ ʆʆʇʊ ʩʦʟʜʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʣʶʜʝʡ, 

ʫʩʣʦʞʥʷʷ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʦʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʚ ʜʨʫʛʫʶ ʠ ʜʝʡʩʪʚʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʙʘʨʴʝʨʘ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʢʨʦʨʘʡʦʥʘʤʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʜʦʣʠʥʦʡ ʨʝʢʠ, ʛʫʩʪʳʤ ʣʝʩʥʳʤ ʤʘʩʩʠʚʦʤ ʠ ʪ.ʧ. 

ʊʘʢʞʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʝʰʝʭʦʜʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʧʝʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʚʳʭʦʜʷʱʠʭ ʢ 
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ʨʘʟʥʳʤ ʯʘʩʪʷʤ ʆʆʇʊ. ʕʪʦ ʝʱʸ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪ ʙʘʨʴʝʨʥʳʡ ʵʬʬʝʢʪ ʠ ʫʩʣʦʞʥʷʝʪ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʤʦʙʠʣʴʥʦʩʪʴ ʤʝʞʜʫ ʞʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʘ. 

ʀʥʪʝʛʨʘʮʠʦʥʥʳʡ ʪʠʧ ï ʆʆʇʊ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʲʝʜʠʥʝʥʠʶ ʤʠʢʨʦʨʘʡʦʥʦʚ. ɼʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʘ ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʷ ʤʦʩʪʳ, ʧʝʰʝʭʦʜʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʤʘʨʰʨʫʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ. 

ʆʢʨʘʠʥʥʳʡ ʪʠʧ ï ʵʪʦ ʆʆʇʊ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʦʪʜʘʣʝʥʠʠ ʦʪ ʣʶʙʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ 

ʧʦʯʪʠ ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʦʜʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʚ ʜʨʫʛʦʡ. 

ʆʥʠ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʜʘʣʸʥʥʳʝ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠʨʦʜʳ ʥʝ 

ʧʝʨʠʬʝʨʠʠ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʟ-ʟʘ ʩʚʦʝʛʦ ʫʜʘʣʸʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʘ 

ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʆʆʇʊ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʰʝʭʦʜʥʳʭ ʤʘʨʰʨʫʪʦʚ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʥʘʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʆʆʇʊ ʥʘ ʝʸ ʪʠʧ ʥʘʤʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ, ʚ 

ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʬʫʥʢʮʠʡ ʧʦ ʚʩʝʤ ʆʆʇʊ ʛ. ʇʝʨʤʠ (ʪʘʙʣ. 1). 
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ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʪʘʙʣ. 1 ʦʪʤʝʪʠʤ, ʯʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʆʆʇʊ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʆʆʇʊ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ (ʧʨʠʯʠʥʥʦʡ) ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ (ʬʘʢʪʠʯʝʩʢʦʡ) ʬʫʥʢʮʠʷʤʠ. ʆʯʝʥʴ ʤʘʣʦ 

ʆʆʇʊ ʠʤʝʶʪ ʪʨʝʪʴʝʩʪʝʧʝʥʥʫʶ (ʘʪʪʨʘʢʪʠʚʥʫʶ) ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʦʙʲʝʢʪʝ ʧʨʠʪʷʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʣʦʚʠʥʘ ʆʆʇʊ ʛ. 

ʇʝʨʤʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʢʨʘʠʥʥʦʤʫ, 9 ʆʆʇʊ ï ʢ ʙʘʨʴʝʨʥʦʤʫ, 5 ʆʆʇʊ ï ʢ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ 

ʪʠʧʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 14 ʆʆʇʊ ʛ. ʇʝʨʤʠ ʥʝ ʦʙʣʘʜʘʶʪ ʘʪʪʨʘʢʪʠʚʥʦʡ ʬʫʥʢʮʠʝʡ ʠ ʩʣʘʙʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʨʦʞʘʥʘʤʠ ʚ ʠʭ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ 

ʦʢʨʘʠʥʥʳʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʛʨʘʥʠʮʝ ʩʝʣʠʪʴʙʳ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʜʘʣʝʥʠʠ ʦʪ ʜʨʫʛʠʭ 

ʤʠʢʨʦʨʘʡʦʥʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʭ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚ ʛʨʘʥʠʮʳ ʛʦʨʦʜʩʢʠʭ 

ʤʠʢʨʦʨʘʡʦʥʦʚ. 

ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ 

ʬʫʥʢʮʠʠ ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʘʪʪʨʘʢʪʠʚʥʦʩʪʴʶ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʩʚʦʝʦʙʨʘʟʥʳʤʠ 

ʙʘʨʴʝʨʘʤʠ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʛʦʨʦʜʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʦʪʥʦʩʠʪʴ ʢ 

ʢʘʢʦʤʫ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʤʫ ʛʦʨʦʜʩʢʦʤʫ ʤʠʢʨʦʨʘʡʦʥʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʡ: 

ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ. ʉʶʜʘ ʧʦʧʘʜʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ 

çʖʞʥʳʡ ʣʝʩè (ʨʠʩ. 2). ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʨ. ɹʦʣʴʰʦʡ ʠ ʄʘʣʦʡ ʀʚʳ ʠ 

ʚʳʩʪʫʧʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʤ ʙʘʨʴʝʨʦʤ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʖʞʥʳʡ ʠ ʀʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʨʘʥʠʮʳ ʜʘʥʥʦʡ ʆʆʇʊ ʩ ʤʠʢʨʦʨʘʡʦʥʦʤ ʖʞʥʳʡ ʦʥʘ 

ʩʦʩʝʜʩʪʚʫʝʪ ʩ ʉʅʊ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ çʖʞʥʦʛʦ ʣʝʩʘè, ʢ ʢʦʪʦʨʦʤʫ ʥʝ 

ʧʨʠʤʳʢʘʶʪ ʉʅʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʜʚʫʤʷ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʖʞʥʳʡ ʠ ʀʚʘ. ʆʪ 

ʧʝʨʚʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʝʩʪʴ ʰʝʩʪʴ ʧʨʷʤʳʭ ʚʭʦʜʦʚ ʚ ʵʪʫ ʆʆʇʊ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʨʘʥʠʮʘʭ ʉʅʊ. ɼʨʫʛʠʝ ʪʨʠ ï ʵʪʦ ʧʝʨʝʭʦʜʳ ʯʝʨʝʟ ʤʦʩʪʳ, ʜʚʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʦ ʢʨʘʡʥʠʤ ʪʦʯʢʘʤ ʤʠʢʨʦʨʘʡʦʥʘ, ʘ ʦʜʠʥ ï ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ 

ʤʠʢʨʦʨʘʡʦʥʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʤʠʢʨʦʨʘʡʦʥʦʤ ʀʚʘ, ʪʦ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ 

ʜʚʘ ʚʭʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʩʝʣʠʪʴʙʳ. ɽʱʸ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʥʝ ʧʦʟʚʦʣʷʶʱʠʤ ʚʢʣʶʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ çʖʞʥʳʡ ʣʝʩè ʚ ʛʨʘʥʠʮʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʩʘʤʠʭ ʛʦʨʦʜʩʢʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, 

ʟʘʣʦʞʝʥʥʘʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʤʠʢʨʦʨʘʡʦʥè. ʆʥʘ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʛʦʨʦʜʩʢʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʝʣʸʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʆʆʇʊ. ɺʩʸ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʥʝ ʜʘʸʪ ʦʩʥʦʚʘʥʠʷ 
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ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ çʖʞʥʳʡ ʣʝʩè ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʢʘʢ 

ʤʠʢʨʦʨʘʡʦʥʘ ʖʞʥʳʡ, ʪʘʢ ʠ ʤʠʢʨʦʨʘʡʦʥʘ ʀʚʘ. 

ʂ ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ ʩ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ (ʤʝʤʦʨʠʘʣʴʥʦʡ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ, 

ʢʫʣʴʪʫʨʥʦʡ) ʦʪʥʦʩʠʪʩʷ ʧʨʠʨʦʜʥʳʡ ʢʫʣʴʪʫʨʥʦ-ʤʝʤʦʨʠʘʣʴʥʳʡ ʧʘʨʢ çɽʛʦʰʠʭʠʥʩʢʦʝ 

ʢʣʘʜʙʠʱʝè. ʀʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʮ ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ï  ʤʝʩʪʦ ʤʘʩʩʦʚʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ, ï ʜʘʥʥʘʷ ʆʆʇʊ ʥʝ ʤʦʞʝʪ 

ʚʭʦʜʠʪʴ ʚ ʛʨʘʥʠʮʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ, ʚʳʧʦʣʥʷʶʱʝʡ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ, 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʬʫʥʢʮʠʠ ʚ ʦʪʜʝʣʴʥʳʡ ʧʦʜʪʠʧ ʙʳʣ 

ʚʳʜʝʣʝʥ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʦʩʥʦʚʳʡ ʙʦʨè (ʨʠʩ. 3). ʆʥ ʚʳʩʪʫʧʘʝʪ ʙʘʨʴʝʨʦʤ 

ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ɿʘʢʘʤʩʢ, ʅʦʚʳʝ ʠ ʉʪʘʨʳʝ ɺʦʜʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʆʆʇʊ 

ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʣʠʪʝʙʥʳʤʠ ʟʦʥʘʤʠ ɿʘʢʘʤʩʢʘ, ʧʦʵʪʦʤʫ ʝʸ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʦʪʥʝʩʪʠ ʠ ʢ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ ʪʠʧʫ. ʀʟ ʦʙʝʠʭ ʯʘʩʪʝʡ ʵʪʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʚ çʉʦʩʥʦʚʳʡ ʙʦʨè 

ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʯʝʨʝʟ ʪʨʠʥʘʜʮʘʪʴ ʚʭʦʜʦʚ. ɺ ʩʦʩʪʘʚ ʆʆʇʊ ʧʦʧʘʜʘʝʪ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʧʘʨʢ çʉʯʘʩʪʴʝ ʝʩʪʴè, ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ɿʘʢʘʤʩʢ. 

ʂ ʙʘʨʴʝʨʥʦʤʫ ʪʠʧʫ çʉʦʩʥʦʚʳʡ ʙʦʨè ʙʳʣ ʦʪʥʝʩʸʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʛʨʘʥʠʮʝ ʪʨʸʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʆʟʜʦʨʦʚʠʪʝʣʴʥʘʷ, ʢʫʣʴʪʫʨʥʘʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʜʣʷ ʞʠʪʝʣʝʡ ʚʩʝʭ ʵʪʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʭʦʪʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʪʨʘʛʠʚʘʶʪ 

ʥʘʩʝʣʝʥʠʝ ɿʘʢʘʤʩʢʘ. ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʇʝʨʤʠ ˉˉ 829 ʠ 

2947 ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʆʆʇʊ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʦʩʥʦʚʳʡ ʙʦʨè 
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ʩʦʩʪʦʠʪ ʠʟ ʫʯʘʩʪʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʨʸʤ ʣʝʩʥʳʤ ʢʚʘʨʪʘʣʘʤ ʅʠʞʥʝʢʫʨʴʠʥʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ɿʘʢʘʤʩʢʦʛʦ ʣʝʩʭʦʟʘ [5, 6]. ʉʝʢʪʦʨ ʦʜʠʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʚʘʨʪʘʣʫ 84, 

ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʣʠʪʝʙʥʳʤʠ ʟʦʥʘʤʠ ɿʘʢʘʤʩʢʘ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʦʪʜʳʭʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʛʨʘʥʠʮʳ ʜʘʥʥʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ. ʉʝʢʪʦʨʳ ʜʚʘ ʠ ʪʨʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʚʘʨʪʘʣʘʤ 82 ʠ 83, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʧʣʦʰʥʳʝ ʣʝʩʦʧʦʣʦʩʳ ʩ ʤʠʥʠʤʫʤʦʤ ʜʦʨʦʞʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʝ ʤʠʢʨʦʨʘʡʦʥʘ 

ɿʘʢʘʤʩʢ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʤʠʢʨʦʨʘʡʦʥʦʚ ʅʦʚʳʝ ʠ ʉʪʘʨʳʝ ɺʦʜʥʠʢʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʵʪʠ ʜʚʘ ʩʝʢʪʦʨʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʛʨʘʥʠʮʳ ʥʠ ʦʜʥʦʛʦ ʠʟ 

ʤʠʢʨʦʨʘʡʦʥʦʚ. 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʧʨʦʬʝʩʩʦʨʘ ɸ.ɻ. ɻʝʥʢʝʣʷ ï ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʦʙʣʘʜʘʶʱʝʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ 

ʬʫʥʢʮʠʷʤʠ. ɽʛʦ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʙʘʨʴʝʨʥʦʤʫ ʪʠʧʫ, ʭʦʪʷ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʦʢʨʘʠʥʝ ʤʠʢʨʦʨʘʡʦʥʘ ɿʘʠʤʢʘ, ʥʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʠʢʨʦʨʘʡʦʥʘ ʎʝʥʪʨ II. 

ʕʪʘ ʆʆʇʊ ʟʘʢʨʳʪʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʨʘʤʢʘʭ 

ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʦʥʘ ʚʭʦʜʠʪ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʢʘʤʧʫʩʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʅʘ ʝʛʦ ʧʣʦʱʘʜʷʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʳʝ ʢʦʨʧʫʩʘ, ʥʦ ʠ ʦʙʱʝʞʠʪʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ɸ.ɻ. ɻʝʥʢʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʸʥ ʚ ʛʨʘʥʠʮʳ ʤʠʢʨʦʨʘʡʦʥʘ 

ɿʘʠʤʢʘ. 

ʇʦʩʣʝʜʥʷʷ ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ ï ʵʪʦ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʡ ʧʨʫʜè, ʦʙʣʘʜʘʶʱʠʡ ʬʫʥʢʮʠʷʤʠ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʨʝʢʨʝʘʮʠʠ. ʇʨʫʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ ʪʨʸʭ ʤʠʢʨʦʨʘʡʦʥʦʚ: ɺʠʩʠʤ, ɺʳʰʢʘ-

1 ʠ ɿʘʧʨʫʜ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʝʛʦ ʬʫʥʢʮʠʷ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʯʘʩʪʠʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʷʞʘ. ʊʝʨʨʠʪʦʨʠʷ ʄʦʪʦʚʠʣʠʭʠʥʩʢʦʛʦ ʧʨʫʜʘ ʥʝ ʚʳʧʦʣʥʷʝʪ 

ʩʚʷʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ. ʉʦʦʙʱʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʫʣ. ʄʦʩʪʦʚʫʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʆʆʇʊ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʥʠ ʢ ʦʜʥʦʤʫ ʠʟ ʵʪʠʭ 

ʪʨʸʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. 

ʂ ʆʆʇʊ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʷʤʠ 

ʦʪʥʦʩʷʪʩʷ ʦʭʨʘʥʷʝʤʳʝ ʣʘʥʜʰʘʬʪʳ çʋʪʠʥʦʝ ʙʦʣʦʪʦè ʠ çʅʦʚʦʢʨʳʤʩʢʠʡ ʧʨʫʜè ʠ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʃʠʧʦʛʦʨʩʢʠʡè. ʋʪʠʥʦʝ ʙʦʣʦʪʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚʥʫʪʨʠ 

ʤʠʢʨʦʨʘʡʦʥʘ ɿʘʢʘʤʩʢ (ʨʠʩ.3), ʚʦʢʨʫʛ ʥʝʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʝʣʠʪʴʙʘ, ʦʪ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʷʪ 

ʜʦʨʦʞʢʠ ʚ ʆʆʇʊ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʋʪʠʥʦʝ ʙʦʣʦʪʦ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʤʠʢʨʦʨʘʡʦʥ ɿʘʢʘʤʩʢ. 

ʅʦʚʦʢʨʳʤʩʢʠʡ ʧʨʫʜ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʥʫʪʨʠ ʤʠʢʨʦʨʘʡʦʥʘ ʅʦʚʳʡ ʂʨʳʤ. ʆʥ ʠʤʝʝʪ ʩʭʦʞʠʝ ʩ 
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ʋʪʠʥʳʤ ʙʦʣʦʪʦʤ ʩʚʦʡʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʚʥʝʩʪʠ ʚ ʯʝʨʪʫ ʤʠʢʨʦʨʘʡʦʥʘ 

ʅʦʚʳʡ ʂʨʳʤ. 

 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʃʠʧʦʛʦʨʩʢʠʡè ï ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʆʥ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʃʠʧʦʚʘʷ ʛʦʨʘ ʠ ʉʦʙʦʣʠ (ʨʠʩ. 4). ʆʪ ʤʠʢʨʦʨʘʡʦʥʘ 

ʃʠʧʦʚʘʷ ʛʦʨʘ ʧʨʦʭʦʜʠʪ ʰʝʩʪʴ ʜʦʨʦʞʝʢ ʠʟ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʫʜʘʣʸʥʥʦʛʦ ʦʪ ʦʩʥʦʚʥʦʡ 

ʩʝʣʠʪʴʙʳ, ʚʢʣʶʯʘʷ ʜʚʝ, ʚʝʜʫʱʠʝ ʯʝʨʝʟ ʆʆʇʊ ʚ ʤʠʢʨʦʨʘʡʦʥ ʉʦʙʦʣʠ. ʀʥʪʝʛʨʘʮʠʦʥʥʘʷ 

ʩʧʝʮʠʬʠʢʘ ʃʠʧʦʛʦʨʩʢʦʛʦ ʩʣʘʙʦ ʧʨʦʷʚʣʷʝʪʩʷ, ʦʥ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʚʷʟʴʶ ʩ 

ʩʝʣʠʪʝʙʥʳʤʠ ʟʦʥʘʤʠ ʦʙʦʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʃʠʧʦʛʦʨʩʢʠʡè ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʝʩʸʥ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʤʠʢʨʦʨʘʡʦʥʫ. 

ʆʭʨʘʥʷʝʤʳʡ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ çʏʝʨʥʷʝʚʩʢʠʡ ʣʝʩè ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ 

ʪʠʧʫ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ, ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʬʫʥʢʮʠʷʤʠ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʛ. ʇʝʨʤʠ ï ʀʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠ ɼʟʝʨʞʠʥʩʢʦʛʦ. 

ʂ ʛʨʘʥʠʮʘʤ ʵʪʦʡ ʆʆʇʊ ʚʳʭʦʜʷʪ ʧʷʪʴ ʤʠʢʨʦʨʘʡʦʥʦʚ: ɺʝʨʭʥʠʝ ʄʫʣʣʳ; ɹʘʣʘʪʦʚʦ; ʉʚʝʪʣʳʡ; 

ɼʂɾ; ʇʘʨʢʦʚʳʡ. ʆʪ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʆʆʇʊ ʚʝʜʫʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʨʦʞʢʠ, ʯʪʦ 

ʧʦʜʯʸʨʢʠʚʘʝʪ ʝʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʫʶ ʩʧʝʮʠʬʠʢʫ. ɺ ʧʨʝʜʝʣʘʭ ʏʝʨʥʷʝʚʩʢʦʛʦ ʣʝʩʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩ .5). ʉʦ ʩʪʦʨʦʥʳ 

ʤʠʢʨʦʨʘʡʦʥʘ ʇʘʨʢʦʚʳʡ ʢ ʛʨʘʥʠʮʘʤ ʆʆʇʊ ʧʦʜʭʦʜʷʪ ɻɹʋɿ ʇʂ çʇʝʨʤʩʢʠʡ ʢʨʘʝʚʦʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴ ʜʣʷ ʚʝʪʝʨʘʥʦʚ ʚʦʡʥè ʠ ɻɹʋɿ ʇʂ çɻʦʨʦʜʩʢʘʷ ʜʝʪʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʧʦʣʠʢʣʠʥʠʢʘ ˉ6è; ʩʦ ʩʪʦʨʦʥʳ ʤʠʢʨʦʨʘʡʦʥʘ ɹʘʣʘʪʦʚʦ ï ɻɹʋɿ ʇʂ çʂʣʠʥʠʯʝʩʢʠʡ 

ʬʪʠʟʠʦʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨè; ʩʦ ʩʪʦʨʦʥʳ ʤʠʢʨʦʨʘʡʦʥʘ ɺʝʨʭʥʠʝ 

ʄʫʣʣʳ ï ʆʆʆ çʊʝʨʤʳ ʊʝʥʪʦʨʠʫʤè; ʩʦ ʩʪʦʨʦʥʳ ʤʠʢʨʦʨʘʡʦʥʘ ɼʂɾ ï ʣʳʞʥʘʷ ʙʘʟʘ 
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ʇɻʅʀʋ. ʆʪʜʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʫʣ. ɺʩʪʨʝʯʥʫʶ, ʪʷʛʦʪʝʶʱʝʶ ʥʘ ʙʦʣʴʰʝʤ ʩʚʦʸʤ 

ʧʨʦʪʷʞʝʥʠʠ ʢ ʤʠʢʨʦʨʘʡʦʥʫ ɺʝʨʭʥʠʝ ʄʫʣʣʳ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʛʦʩʧʠʪʘʣʴ ʠ ʨʷʜ ʛʦʩʪʠʥʠʮ. ʀʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ 

çʤʠʢʨʦʨʘʡʦʥè, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʝʡ 

ʏʝʨʥʷʝʚʩʢʦʛʦ ʣʝʩʘ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʡ ʆʆʇʊ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʠʥʪʝʛʨʘʮʠʦʥʥʫʶ 

ʩʧʝʮʠʬʠʢʫ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʘʣʝʥʠʠ ʦʪ ʧʨʠʣʝʛʘʶʱʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʘ ʚ ʠʭ ʛʨʘʥʠʮʳ. 

ʀʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʘʜ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦè ʦʪʥʦʩʠʪʩʷ ʢ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ ʪʠʧʫ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʠ 

ʢʫʣʴʪʫʨʥʦʡ ʬʫʥʢʮʠʷʤʠ. ʊʝʨʨʠʪʦʨʠʷ ʆʆʇʊ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ 

ʎʝʥʪʨ, ʥʦ ʚ ʟʦʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʤʠʢʨʦʨʘʡʦʥʦʤ ʆʩʪʨʦʚʩʢʦʛʦ. ʉʘʜ ʠʤ. ɸ.ʄ. 

ɻʦʨʴʢʦʛʦ ï ʵʪʦ ʦʙʱʝʛʦʨʦʜʩʢʦʡ ʮʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʘʪʪʨʘʢʪʠʚʥʦʡ ʪʦʯʢʦʡ ʛ. ʇʝʨʤʠ ʚ ʮʝʣʦʤ. ɺʦʢʨʫʛ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ. ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ 

ʢʦʤʧʣʝʢʩ çʉʘʜ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦè ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʛʨʘʥʠʮʳ ʤʠʢʨʦʨʘʡʦʥʘ ʎʝʥʪʨ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʚʘʜʮʘʪʠ ʚʦʩʴʤʠ ʆʆʇʊ ʛ. ʇʝʨʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʭ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ, 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ ʪʨʝʪʴʝʩʪʝʧʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʀʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʪʨʸʤ 

ʪʠʧʘʤ, ʩʦ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʠʤ ʯʝʨʪʘʤʠ. ɺʩʝ ʆʆʇʊ ʦʢʨʘʠʥʥʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʪ ʪʦʣʴʢʦ 

ʧʨʠʯʠʥʥʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʷʤʠ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʛʨʘʥʠʮʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ 

ʥʠʭ. 

ʆʆʇʊ ʙʘʨʴʝʨʥʦʛʦ ʪʠʧʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʦʡ ʤʠʢʨʦʨʘʡʦʥʦʚ 

ʛʦʨʦʜʘ. ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʠʭ ʨʘʟʜʝʣʠʪʝʣʷ ʠ ʥʝ ʥʝʩʫʪ 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʠʭ ʥʘʯʘʣʘ. ʆʩʦʙʥʷʢʦʤ ʩʪʦʷʪ ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʦʩʥʦʚʳʡ 

ʙʦʨè, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʛʨʘʥʠʮʝ ʤʠʢʨʦʨʘʡʦʥʦʚ ɿʘʢʘʤʩʢ, ʅʦʚʳʝ ʠ ʉʪʘʨʳʝ ɺʦʜʥʠʢʠ. ʆʥ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʦʙʲʝʜʠʥʷʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚʭʦʜʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʦʜʥʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ ï ɿʘʢʘʤʩʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʥ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

ʆʩʪʘʣʴʥʳʝ ʜʚʘ ʫʯʘʩʪʢʘ ʜʘʥʥʦʡ ʆʆʇʊ ʚʳʧʦʣʥʷʶʪ ʩʫʛʫʙʦ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʥʝ 

ʚʦʰʣʠ ʚ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʦʚ. ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʧʨʦʬʝʩʩʦʨʘ ɸ.ɻ. ɻʝʥʢʝʣʷ ʚ ʩʠʣʫ 

ʩʚʦʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʤʧʫʩʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʤʦʱʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ 
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ʵʣʝʤʝʥʪʘʤʠ ʩʝʣʠʪʴʙʳ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʸʥ ʚ ʤʠʢʨʦʨʘʡʦʥ ɿʘʠʤʢʘ. ʆʩʪʘʣʴʥʳʝ ʆʆʇʊ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʛʨʘʥʠʮʳ ʢʘʢʠʭ-ʣʠʙʦ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʀʩʪʦʨʠʢʦ-

ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʡ ʧʨʫʜè ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ 

ʤʝʞʜʫ ʪʨʝʤʷ ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʠ ʦʙʣʘʜʘʝʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʷʤʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ çʖʞʥʳʡ ʣʝʩè ʚ ʢʦʥʪʘʢʪʥʦʡ ʧʦʣʦʩʝ 

ʚʳʭʦʜʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢ ʉʅʊ, ʠ ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʳʧʦʣʥʷʝʤʳʝ ʠʤ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ, 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʢʫʣʴʪʫʨʥʫʶ ʬʫʥʢʮʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʸʥ ʚ ʩʦʩʪʘʚ ʥʠ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ 

ʙʣʠʟʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʇʨʠʨʦʜʥʳʡ ʢʫʣʴʪʫʨʥʦ-ʤʝʤʦʨʠʘʣʴʥʳʡ ʧʘʨʢ 

çɽʛʦʰʠʭʠʥʩʢʦʝ ʢʣʘʜʙʠʱʝè ʚ ʩʠʣʫ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʝʩʸʥ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʤʠʢʨʦʨʘʡʦʥʫ. 

ɸʥʘʣʠʟ ʆʆʇʊ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʤʠʢʨʦʨʘʡʦʥʦʚ ʚ 

ʯʘʩʪʥʦʩʪʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ ʠ ʦʪʜʳʭʘ. ʉʨʝʜʠ ʪʘʢʠʭ ʆʆʇʊ ï 

ʅʦʚʦʢʨʳʤʩʢʠʡ ʧʨʫʜ, ʋʪʠʥʦʝ ʙʦʣʦʪʦ ʠ ʉʘʜ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ ʛʨʘʥʠʮʳ 

ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ. ʆʭʨʘʥʷʝʤʳʡ ʣʘʥʜʰʘʬʪ çʏʝʨʥʷʝʚʩʢʠʡ ʣʝʩè 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. ʅʘʣʠʯʠʝ ʚ ʧʨʝʜʝʣʘʭ ʆʆʇʊ 

ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʷʚʣʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʘʤʠ ʧʦʣʥʦʛʦ-

ʙʘʟʦʚʦʛʦ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʏʝʨʥʷʝʚʩʢʦʛʦ ʣʝʩʘ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʥʝʩʢʦʣʴʢʠʤ ʤʠʢʨʦʨʘʡʦʥʘʤ ʛ. ʇʝʨʤʠ. 

ʋʯʘʩʪʢʠ ʜʘʥʥʦʡ ʆʆʇʊ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʫʛʫʙʦ ʩʚʷʟʫʶʱʠʝ ʬʫʥʢʮʠʠ, ʥʝ ʚʦʰʣʠ ʚ ʩʦʩʪʘʚ ʥʠ 

ʦʜʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ. ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʃʠʧʦʛʦʨʩʢʠʡè ï 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʆʆʇʊ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʛʨʘʥʠʮʳ 

ʥʠ ʦʜʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʝʸ ʩʚʷʟʴʶ ʩ ʩʝʣʠʪʝʙʥʳʤʠ ʟʦʥʘʤʠ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ ʩʣʘʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʛʨʘʥʠʮʳ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʛ. ʇʝʨʤʠ. ʀʟ 28 ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛ. ʇʝʨʤʠ, ʚ ʛʨʘʥʠʮʳ ʨʷʜʘ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʧʘʣʠ ʪʦʣʴʢʦ ʰʝʩʪʴ. 

ʇʦʣʥʦʩʪʴʶ ʚʦʰʣʠ ʚ ʩʦʩʪʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ: ʦʭʨʘʥʷʝʤʳʡ ʣʘʥʜʰʘʬʪ 

çʋʪʠʥʦʝ ʙʦʣʦʪʦè ï ʚ ʤʠʢʨʦʨʘʡʦʥ ɿʘʢʘʤʩʢ; ʦʭʨʘʥʷʝʤʳʡ ʣʘʥʜʰʘʬʪ çʅʦʚʦʢʨʳʤʩʢʠʡ ʧʨʫʜè 

ï ʚ ʤʠʢʨʦʨʘʡʦʥ ʅʦʚʳʡ ʂʨʳʤ; ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʘʜ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦè ï ʚ 

ʤʠʢʨʦʨʘʡʦʥ ʎʝʥʪʨ; ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʧʨʦʬʝʩʩʦʨʘ ɸ.ɻ. ɻʝʥʢʝʣʷ ʇʝʨʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʚ ʤʠʢʨʦʨʘʡʦʥ ɿʘʠʤʢʘ. ʏʘʩʪʠʯʥʦ ʚʦʰʣʠ ʚ ʩʦʩʪʘʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʠʢʨʦʨʘʡʦʥʦʚ: ʠʩʪʦʨʠʢʦ-ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ çʉʦʩʥʦʚʳʡ ʙʦʨè ï ʚ 
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ʤʠʢʨʦʨʘʡʦʥʳ ɺʝʨʭʥʠʝ ʄʫʣʣʳ, ɹʘʣʘʪʦʚʦ, ʉʚʝʪʣʳʡ, ɼʂɾ ʠ ʇʘʨʢʦʚʳʡ. 
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ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ð ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʤʘʩʰʪʘʙʥʦʩʪʠ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ 

ʪʝʥʜʝʥʮʠʷʭ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʨʦʮʝʩʩʘ. ʆʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʛʦʜʴʷʤ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ɼʝʣʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, 

ʨʘʟʨʫʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 
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ɼʦʢʘʟʳʚʘʶʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʰʝʛʦ ʷʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʧʨʦʰʣʦʤ. ʅʘʯʘʚʰʠʝʩʷ 

ʚ ʩʪʨʘʥʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʠ ʜʨʫʛʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ  ʦʙʱʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʘʜʦʤ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ, ʜʘʝʪʩʷ ʦʮʝʥʢʝ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ.  ʆʪʤʝʯʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ 

ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʳ, ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʡ 

ʨʝʬʦʨʤʳ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ. ʇʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʩʦʢʨʘʱʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʝʜʧʦʩʳʣʢʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʧʦʩʣʝʜʩʪʚʠʷ. ɼʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʚʦʟʚʨʘʪʘ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʝʣʘʝʪʩʷ 

ʫʧʦʨ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʤʝʶʱʠʡʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ 

ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʩʦʮʠʘʣʴʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ  ʟʘʨʦʩʰʠʭ ʣʝʩʦʤ ʠ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʫʛʦʜʠʡ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʫʯʠʪʳʚʘʷ ʧʨʠʨʦʜʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ɼʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʦʜʠʡ. 

Abstract. One of the characteristic features of modern agricultural land use is considered ð the 

emergence of a large number of unclaimed and unused agricultural lands. A conclusion is drawn 

about the scale and ubiquity of the processes of emergence of unused land in all constituent 

entities of the Russian Federation. The dynamics of sown areas is analyzed, conclusions are 

drawn about the trends and patterns of the process. Particular attention is paid to agricultural land 

in the Perm region. A conclusion is made about the negative consequences of area reduction, 

which led to a reduction in livestock numbers, destruction of production and social infrastructure 

in rural areas. It is proved that the causes of the phenomenon should be sought in the past. The 

land reform and other transformations that began in the country in the early 90s of the last 

century were accompanied by a general economic decline. The components and consequences of 

land reform are examined and its results are assessed. There is a coincidence in the timing of the 

start of reform of the countryôs agricultural sector, the implementation of land reform with the 

emergence of unclaimed and unused land. The reasons for the reduction in cultivated areas, the 

prerequisites for their occurrence and consequences are examined in detail. The economic and 

social consequences of unsatisfactory use of land resources are described. The importance of 

returning unused agricultural land to circulation is substantiated. Emphasis is placed on the 
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effectiveness of measures, existing positive experience in this matter is analyzed. Options and 

possibilities for using uncultivated agricultural land are being considered. The economic and 

social feasibility of involving forested and uncultivated lands in economic turnover is 

substantiated, taking into account the natural, economic and demographic characteristics of rural 

areas of the Perm Territory. Specific proposals are given aimed at the rational use of land. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʚʦʚʣʝʯʝʥʠʝ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ,  ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʟʝʤʣʠ, ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ, ʩʦʙʩʪʚʝʥʥʠʢʠ ʟʝʤʝʣʴʥʳʭ 

ʜʦʣʝʡ, ʟʘʨʘʩʪʘʥʠʝ ʫʛʦʜʠʡ, ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

Key words: land reform, agricultural land use, unused agricultural land, involvement of land in 

economic turnover, uncultivated land, unclaimed plots, owners of land shares, overgrowing of 

land, rural areas, agricultural production, agricultural land use  

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʳ ʚ ʥʘʯʘʣʝ ʚʝʢʘ 

ʷʚʠʣʦʩʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʗʚʣʝʥʠʝ ʵʪʦ ʥʦʩʠʣʦ ʤʘʩʩʦʚʳʡ ʠ 

ʧʦʚʩʝʤʝʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʫʛʦʜʠʡ ʦʪʤʝʯʘʣʘʩʴ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʩʧʨʘʚʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 10-

15 ʣʝʪ, ʚ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʦʩʠʪ ʟʘʪʷʞʥʦʡ, ʘ ʧʦʨʦʡ, ʠ ʥʝʨʘʟʨʝʰʠʤʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʚʳʟʳʚʘʶʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʢʘʢ ʫ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʪʘʢ ʠ ʫ ʩʘʤʳʭ ʰʠʨʦʢʠʭ 

ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʦʙʱʝʤ ʧʦʜʲʝʤʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ, ʨʷʜ ʨʝʛʠʦʥʦʚ, 

ʦʩʦʙʝʥʥʦ ʚ  ʥʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ, ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʘʨʥʦʛʦ  ʩʝʢʪʦʨʘ. 

ɿʘʨʘʩʪʘʥʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʫʛʦʜʠʡ ʣʝʩʦʤ, ʢʫʩʪʘʨʥʠʢʦʤ ʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʩʪʘʣʠ ʩʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ  ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʵʨʦʟʠʠ.  ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʯʠʩʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʨʘʩʪʘʥʠʝ 

ʫʛʦʜʠʡ ʣʝʩʦʤ ʠ ʢʫʩʪʘʨʥʠʢʦʤ ʩʪʘʣʠ ʪʠʧʠʯʥʳʤ ʷʚʣʝʥʠʝʤ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ 

ʜʝʛʨʘʜʠʨʫʶʪ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʉʝʛʦʜʥʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʣʫ 

ʧʨʠʯʠʥ, ʧʨʠʨʦʜʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʜʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʌ[1] ʥʘ 
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ʷʥʚʘʨʴ 2021 ʛʦʜʘ  ʚ ʩʪʨʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 33,0 ʤʣʥ. ʛʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʠʣʠ 16,7% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ. ʫʛʦʜʠʡ. ɺ ʩʦʩʪʘʚʝ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʧʘʰʥʷ (18,8 ʤʣʥ.ʛʘ ʠʣʠ 16,1% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ 

ʧʘʰʥʠ). 

ʉʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʇʝʨʤʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ ʧʦ ʥʘʣʠʯʠʶ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ, ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʆʨʝʥʙʫʨʛʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʠ. ɺ 2020 ʛʦʜʫ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʰʥʠ ʚ ʇʝʨʤʩʢʦʤ 

ʢʨʘʝ ʩʦʩʪʘʚʠʣ 56,3%. ʀʟʥʘʯʘʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ. ʊʘʢ, ʧʦ 

ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠʟ 1,9 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ ʧʘʰʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ 750 ʪʳʩ. ʛʘ, ʠʣʠ 

38,5% [2].  ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʠʪʳʚʘʪʴʩʷ ʜʦʣʞʥʳ 

ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʘʰʥʝ, ʚʢʣʶʯʘʷ ʧʘʨ. ʕʪʠ ʜʘʥʥʳʝ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɺ 

ʮʝʣʦʤ ʞʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʘʰʥʠ ʚ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 16,14%. 

ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʦʩʪʘʶʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʧʦʜʲʝʤʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ ʠ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɻʦʩʫʜʘʨʩʪʚʦ ʫʜʝʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ. [3,4,5] ʠ ʜʨ.. ʇʣʦʱʘʜʴ ʧʘʰʥʠ, 

ʫʯʪʝʥʥʘʷ ʚ ɽɻʈʅ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʝʤʝʣʴ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ ʠ ʦʪʨʘʩʣʷʤʠ. ʅʦ ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ʆʩʪʘʚʘʷʩʴ ʧʦ 

ʜʦʢʫʤʝʥʪʘʤ ʚ ʩʦʩʪʘʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʧʘʰʥʠ 

ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʇʦʵʪʦʤʫ ʪʝʤʧʳ ʩʦʢʨʘʱʝʥʠʷ ʧʦʩʝʚʦʚ ʚ ʢʨʘʝ ʷʚʣʷʶʪʩʷ  ʩʘʤʳʤ 

ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʤʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʛʨʘʥʠʮʘʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʟʘ ʙʦʣʝʝ ʯʝʤ 

ʩʪʦʣʝʪʥʠʡ ʧʝʨʠʦʜ (1910-2022 ʛʛ.) ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʨʷʜ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʟʝʤʣʷʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʟʘ ʧʝʨʠʦʜ 1910-2022 ʛʛ. 

ɼʘʞʝ ʚ ʥʘʯʘʣʝ  XX ʚʝʢʘ (1910 ʛʦʜ) ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ  ʧʨʝʚʳʰʘʣʘ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʚ 

ʥʘʯʘʣʝ XXI   ʚʝʢʘ (2000 ʛʦʜ) ʥʘ 344 ʪʳʩ.ʛʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 
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ʧʣʦʱʘʜʠ ʧʘʰʥʠ ʩ 1990 ʧʦ 2021 ʛʦʜ ʥʘ  10%., ʘ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ  ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 62%. 

 

ɿʘ ʤʘʩʰʪʘʙʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝʠʟʙʝʞʥʦ ʧʦʩʣʝʜʦʚʘʣʦ 

ʩʦʢʨʘʱʝʥʠʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʚʠʥʝʡ. ʊʘʢ, ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʢʨʘʷ, ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 229 ʪʳʩ. ʛʦʣʦʚ (ʥʘ 

3,5% ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʝʮ 2020 ʛʦʜʘ), ʠ ʥʘ 75% ʤʝʥʴʰʝ ʯʝʤ ʚ 1990 ʛʦʜʫ. ʇʦʛʦʣʦʚʴʝ 

ʩʚʠʥʝʡ ʟʘ 11 ʣʝʪ (ʩ 2011 ʧʦ 2022 ʛʦʜ) ʩʦʢʨʘʪʠʣʦʩʴ ʩ 205,7 ʜʦ 98,9 ʪʳʩ. ʛʦʣʦʚ, ʠʣʠ ʥʘ 

52%.   ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʠʜʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʩʦʢʨʘʱʝʥʠʝ 

ʧʣʦʱʘʜʝʡ. ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʥʝ ʚ ʤʝʥʴʰʝʡ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʚ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʦʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʝʣʘʶʪ ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʤʦʣʦʜʝʞʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ 

ʠ ʜʝʬʠʮʠʪ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʢʨʘʱʝʥʠʝ ʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʠ 

ʧʦʛʦʣʦʚʴʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʠ ʯʠʩʣʘ ʠ ʨʘʟʤʝʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ ʥʘ ʩʝʣʝ ï ʧʨʦʮʝʩʩ ʟʘʢʦʥʦʤʝʨʥʳʡ, 

ʚʳʟʚʘʥʥʳʡ  ʦʪʩʫʪʩʪʚʠʝʤ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʰʝʛʦ ʷʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʧʨʦʰʣʦʤ. ʉʨʦʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʯʘʣʦʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʩ ʥʘʯʘʣʦʤ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ. ʅʘʯʘʚʰʠʝʩʷ ʚ ʩʪʨʘʥʝ ʚ ʥʘʯʘʣʝ 90-ʭ 
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ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʠ ʜʨʫʛʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ  ʦʙʱʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʘʜʦʤ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ, 

ʥʘʤʝʯʘʝʤʳʭ ʨʝʬʦʨʤʘʤʠ ʧʦʣʦʞʝʥʠʡ, ʩʣʦʞʠʣʠʩʴ ʥʝ ʠʜʝʘʣʴʥʳʝ. 

ɺʳʜʝʣʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʦʢʘʟʘʣʠʩʴ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʜʝʢʣʘʨʠʨʦʚʘʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʳʣ ʦʪʣʦʞʝʥ ʥʘ ʜʝʩʷʪʠʣʝʪʠʝ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʠʟʦʰʣʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ 

ʢʘʢ ʯʠʩʣʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʦʙʲʝʤʳ  ʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʥʘʯʠʪʝʣʴʥʦ 

ʚʳʨʦʩ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ. ʉʣʝʜʩʪʚʠʝʤ ʷʚʠʣʘʩʴ ʧʦʚʳʰʝʥʥʘʷ 

ʤʠʛʨʘʮʠʷ ʠʟ ʩʝʣʘ ʚ ʛʦʨʦʜ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ. 

ɿʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʩʪʘʚʠʣʘ ʮʝʣʴʶ ʣʠʢʚʠʜʘʮʠʶ ʤʦʥʦʧʦʣʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉʪʘʚʠʣʠʩʴ 

ʟʘʜʘʯʠ ʩʦʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʝʨʝʜʘʯʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʩʦʙʩʪʚʝʥʥʠʢʫ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʙʳʣʘ ʠʜʝʷ ʥʘʜʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʧʝʥʩʠʦʥʝʨʦʚ ʠ 

ʨʘʙʦʪʥʠʢʦʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ɺ ʮʝʣʦʤ, ʦʥʘ ʥʝ ʚʩʪʨʝʪʠʣʘ 

ʵʥʪʫʟʠʘʟʤʘ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ. ɺʦ ï ʧʝʨʚʳʭ, ʥʘʜʝʣʝʥʠʝ 

ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʦʩʠʣʦ ʜʝʢʣʘʨʘʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ ð ʧʦʨʷʜʦʢ ʚʳʜʝʣʘ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʤʠ ʙʳʣʠ ʦʪʣʦʞʝʥʳ ʥʘ 

ʜʦʣʛʠʝ ʛʦʜʳ. ʇʨʠ ʵʪʦʤ, ʤʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝ ʫʯʠʪʳʚʘʣʦʩʴ. ɹʳʚʰʠʝ 

ʨʘʙʦʪʥʠʢʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ, 

ʥʝ ʤʦʛʣʠ, ʠʣʠ ʥʝ ʭʦʪʝʣʠ ʟʘʥʠʤʘʪʴʩʷ ʬʝʨʤʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺ ʦʜʥʦʯʘʩʴʝ ʙʦʣʝʝ 12 

ʤʠʣʣʠʦʥʦʚ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʩʪʘʣʠ çʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʦ ʧʨʠʥʫʞʜʝʥʠʶè. ʕʪʠ 

ʩʦʙʩʪʚʝʥʥʠʢʠ ʥʝ ʙʳʣʠ ʛʦʪʦʚʳ ʢ ʧʝʨʝʭʦʜʫ ʚ ʨʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʠʭ ʚʧʦʣʥʝ ʫʩʪʨʘʠʚʘʣʦ 

ʧʦʣʦʞʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʘʪʠʪʴ  ʩʨʝʜʩʪʚʘ ʥʘ ʚʳʜʝʣʝʥʠʝ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʚ ʥʘʪʫʨʝ, ʧʦʩʪʘʥʦʚʢʘ ʝʛʦ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʥʝ ʙʫʜʫʯʠ ʫʚʝʨʝʥʥʳʤʠ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʪʦʡ 

ʧʨʦʮʝʜʫʨʳ, ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʠ ʧʨʘʢʪʠʢʠ, ʠ ʪʝʦʨʠʠ ʥʦʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʛʦʩʫʜʘʨʩʪʚʦ ʥʝ ʚʠʜʝʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʥʝ ʦʙʣʘʜʘʣʦ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʤʝʞʝʚʘʥʠʷ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʋʯʠʪʳʚʘʷ ʟʘʷʚʠʪʝʣʴʥʳʡ ʧʨʠʥʮʠʧ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ ɻʂʋ ʵʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 
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ʫʩʢʦʨʝʥʥʦʝ, ʥʝ ʦʙʝʩʧʝʯʝʥʥʦʝ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʥʘʜʝʣʝʥʠʝ ʚʩʝʭ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʨʫʰʝʥʠʶ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʥʘʯʘʣʴʥʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʨʝʬʦʨʤʳ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʫʩʠʣʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʢʨʫʧʥʳʭ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ. ʉʦʙʩʪʚʝʥʥʠʢʠ ʧʦʣʫʯʘʣʠ ʜʦʢʫʤʝʥʪ, ʜʘʶʱʠʡ ʧʨʘʚʦ ʥʘ ʟʝʤʝʣʴʥʫʶ ʜʦʣʶ, 

ʥʦ ʥʝ ʩʘʤ ʫʯʘʩʪʦʢ. ʉ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ ʩʘʤʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʝʤ, ʢʘʢ 

ʨʘʩʧʦʨʷʜʠʪʴʩʷ ʟʝʤʝʣʴʥʦʡ ʜʦʣʝʡ. ʅʝʜʘʨʦʤ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʙʳʣ ʧʨʠʥʷʪ ʪʦʣʴʢʦ ʯʝʨʝʟ 10 ʣʝʪ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʝʬʦʨʤʳ.  ʇʦ ʜʘʥʥʳʤ ʈʦʩʨʝʝʩʪʨʘ ʠʟ 12 ʤʣʥ. ʛʨʘʞʜʘʥ, 

ʧʦʣʫʯʠʚʰʠʭ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʝ ʜʦʣʠ ʢ ʥʘʯʘʣʫ 2005 ʛʦʜʘ ʦʬʦʨʤʠʣʠ ʧʨʘʚʦ ʥʘ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ  ɿ,3 ʤʣʥ.  ʯʝʣʦʚʝʢ ʠʣʠ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ ʯʝʪʚʝʨʪʠ (27,5 %), 4,2 ʤʣʥ. 

ʯʝʣʦʚʝʢ ʠʣʠ 35%  ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʧʦʨʷʜʠʪʴʩʷ 

ʟʝʤʝʣʴʥʦʡ ʜʦʣʝʡ.  ʀʟ 41,9 ʤʣʥ. ʛʝʢʪʘʨʦʚ ʢʘʞʜʳʡ ʧʷʪʳʡ ʛʝʢʪʘʨ ʠʣʠ 19%  ʦʩʪʘʣʠʩʴ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʉʝʛʦʜʥʷ ʯʠʩʣʦ ʙʝʩʭʦʟʷʡʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʟʨʦʩʣʦ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 

ʷʥʚʘʨʷ 2021 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ 

ʩʧʠʩʢʠ, ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 1 466 382 ʝʜ. ʥʘ ʧʣʦʱʘʜʠ 12,9 ʤʣʥ 

ʛʘ. 

ʅʝ ʜʦʚʝʜʝʥʳ ʜʦ ʢʦʥʮʘ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʝʤʝʣʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ [1,6] ʠʟ 254,1 ʤʣʥ. 

ʛʝʢʪʘʨʦʚ ʢ 2021 ʛʦʜʫ  ʨʘʟʛʨʘʥʠʯʝʥʦ ʣʠʰʴ 33,5 ʤʣʥ. ʛʝʢʪʘʨʦʚ, ʠʣʠ 13%. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʨʘʟʥʷʪʩʷ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʦʣʝʡ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʫʛʦʜʠʡ ï ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʧʠʩʢʠ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ, 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʇʨʠʚʦʣʞʩʢʦʤ (639,7 ʪʳʩʷʯ ʫʯʘʩʪʢʦʚ ʠʣʠ  4, 47 ʤʣʥ. ʛʝʢʪʘʨʦʚ), ʉʠʙʠʨʩʢʦʤ 

(159,8 ʪʳʩʷʯ ʫʯʘʩʪʢʦʚ, 2,4 ʤʣʥ. ʛʝʢʪʘʨʦʚ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ (131,7 ʪʳʩʷʯ ʫʯʘʩʪʢʦʚ, 2,2 

ʤʣʥ. ʛʝʢʪʘʨʦʚ), ʎʝʥʪʨʘʣʴʥʦʤ (243,0 ʪʳʩʷʯ  ʫʯʘʩʪʢʦʚ ʥʘ ʧʣʦʱʘʜʠ 1,6 ʤʣʥ. ʛʝʢʪʘʨʦʚ) 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩ ʥʘʜʝʣʝʥʠʝʤ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʮʝʣʠ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʝʬʦʨʤʳ, ʚ ʮʝʣʦʤ, ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ. ɺʤʝʩʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʝʜʠʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ,  ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ 

ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤ. ʊʘʢ, ʚ ʛʨʘʥʠʮʘʭ ʙʳʚʰʠʭ 
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ʩʦʚʭʦʟʦʚ ʠ ʢʦʣʭʦʟʦʚ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʦʚʘʣʦ  ʦʪ ʪʨʝʭʩʦʪ ʜʦ ʪʳʩʷʯʠ 

ʜʦʣʝʡ, ʩʦʙʩʪʚʝʥʥʠʢʠ ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʨʘʟʥʦʝ ʚʠʜʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʠʤʠ ʨʘʩʧʦʨʷʜʠʪʴʩʷ. 

ʅʝʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʧʨʦʜʘʪʴ ʩʚʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʜʨʫʛʠʝ ʩʜʘʪʴ ʚ ʘʨʝʥʜʫ, ʪʨʝʪʴʠ ʚʝʩʪʠ 

ʣʠʯʥʦʝ ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʅʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʘ, ʯʪʦ 

ʤʦʞʥʦ ʜʝʣʘʪʴ ʩʦ ʩʚʦʝʡ ʟʝʤʝʣʴʥʦʡ ʜʦʣʝʡ. ʇʦʷʚʣʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ 

ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʙʝʟ ʷʩʥʦʛʦ ʧʣʘʥʘ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʤʠ ʥʝ ʚʥʝʩʣʦ ʷʩʥʦʩʪʠ ʚ ʟʝʤʝʣʴʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʟʘʧʫʪʘʣʦ ʠʭ. 

ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʧʨʘʚʠʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚ ʥʘ 

ʟʝʤʣʶ ʫ ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʘʣʦ  ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʚʦʙʦʜʫ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝʤʝʣʴʥʳʭ 

ʜʦʣʝʡ ʧʦʟʚʦʣʷʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʛʦʜʴʷ ʙʝʟ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ, ʣʠʙʦ 

ʧʨʦʧʠʩʳʚʘʪʴ ʟʘʨʘʥʝʝ ʚʳʛʦʜʥʳʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʨʝʥʜʥʳʝ ʫʩʣʦʚʠʷ. ʇʨʠ ʵʪʦʤ ʫʯʝʪ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʝʣʴ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ ʩʝʨʴʝʟʥʦʤʫ ʢʦʥʪʨʦʣʶ.  ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʜʦʣʞʘʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ ʠʤ ʨʘʥʝʝ ʟʝʤʣʠ çʧʦ  ʦʙʳʯʘʶè, 

ʪ.ʝ. ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʪʝ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʠʤ ʨʘʥʴʰʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʛʦʜʴʷ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʪʝʨʷʣʠ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʦʙʩʪʚʝʥʥʠʢʠ (ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ) ʥʝ 

ʠʤʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ  ʪʦʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʫʯʘʩʪʢʠ ʝʤʫ ʧʨʠʥʘʜʣʝʞʘʪ, ʛʜʝ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʢʘʢʦʚʘ ʠʭ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  ʆʜʥʘʢʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʟʘʜʘʯʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʨʝʬʦʨʤʦʡ,  ʙʳʣʠ ʨʝʰʝʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.  ɸʚʪʦʨ, ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ 

ʧʨʠʥʠʞʘʷ ʛʨʘʥʜʠʦʟʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ, ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʚʘʪʦʨʩʢʠʝ ʠʜʝʠ 

ʧʝʨʝʜʘʯʠ ʟʝʤʝʣʴ ʚ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʩʪʨʦʠʣʠʩʴ ʥʘ ʩʪʘʨʦʤ ʬʫʥʜʘʤʝʥʪʝ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʙʳʣʦ ʧʨʠʟʥʘʥʥʦ ʥʝʟʳʙʣʝʤʳʤ ʦʪʥʝʩʝʥʠʝ ʟʝʤʝʣʴ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ. ɸ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʚʠʟʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʳʣʘ ʦʯʝʚʠʜʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʠʟ ʜʝʣʝʥʠʷ ʥʘ ʟʝʤʝʣʴʥʳʝ ʜʦʣʠ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʝ, ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ. 

ʆʥʠ ʧʝʨʝʩʪʘʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʄʝʣʢʠʝ (ʦʪ 30 ʜʦ 50 ʛʘ) ʠ ʫʜʘʣʝʥʥʳʝ ʦʪ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ,  ʥʝ ʚʳʟʳʚʘʣʠ ʠʥʪʝʨʝʩʘ ʢʘʢ ʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʪʘʢ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʦʙʨʝʪʷ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʣʠʰʠʣʠʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʧʣʘʥʦʚʳʝ  ʟʘʜʘʥʠʷ, ʘ, ʬʘʢʪʠʯʝʩʢʠ, ʣʠʰʠʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ. 
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ʆʪʩʫʪʩʪʚʠʝ ʛʦʩʧʦʜʜʝʨʞʢʠ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʭ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʩʝʚʝʨʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʢʨʘʷ. ʀ ʙʝʟ ʪʦʛʦ ʥʝʨʝʥʪʘʙʝʣʴʥʳʝ 

ʚ ʧʨʦʰʣʦʤ ʭʦʟʷʡʩʪʚʘ, ʩʪʘʣʠ ʫʙʳʪʦʯʥʳʤʠ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʦʙʨʝʪʷ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʣʠʰʠʣʠʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʧʣʘʥʦʚʳʝ  ʟʘʜʘʥʠʷ, ʘ, 

ʬʘʢʪʠʯʝʩʢʠ, ʣʠʰʠʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʛʦʩʧʦʜʜʝʨʞʢʠ ʦʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʭ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʩʝʚʝʨʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʢʨʘʷ. ʀ ʙʝʟ ʪʦʛʦ ʥʝʨʝʥʪʘʙʝʣʴʥʳʝ ʚ ʧʨʦʰʣʦʤ ʭʦʟʷʡʩʪʚʘ, ʩʪʘʣʠ ʫʙʳʪʦʯʥʳʤʠ. 

ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚʳʟʚʘʣʦ ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʝʣʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʟʝʤʝʣʴʥʳʝ ʜʦʣʠ ʥʝ ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʣʠʰʴ ʪʝ ʟʝʤʣʠ ʠ ʪʝ 

ʧʣʦʱʘʜʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʦ ʠʤ ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʪʝʭʥʠʢʠ. ʇʨʠ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʟʝʤʣʝʡ ʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʜʝʬʠʮʠʪʘ ʥʘ ʫʛʦʜʴʷ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʣʠʰʠʣʠʩʴ ʛʨʘʥʠʮ, ʧʨʠʥʮʠʧ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʙʳʣ ʥʘʨʫʰʝʥ. ʅʝʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʘ ʶʨʠʜʠʯʝʩʢʠ 

ʟʘʢʨʝʧʣʝʥʘ ʋʢʘʟʦʤ  ʧʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 7.03.1996 ʛ. çʆ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʥʘ ʟʝʤʣʶè [7]. ʋʢʘʟ ʧʦʟʚʦʣʷʣ ʩʜʘʚʘʪʴ ʚ ʘʨʝʥʜʫ ʥʝ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʘ 

ʟʝʤʝʣʴʥʫʶ ʜʦʣʶ, ʙʝʟ ʚʩʷʢʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʣʠ ʠʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʫʢʘʟʘʥʠʷ ʧʣʦʱʘʜʠ.  ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʣʦʩʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʝʥʜʫʝʤʳʭ ʟʝʤʝʣʴ. 

ʉʦʟʜʘʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʠʪʴ, ʯʴʷ ʢʦʥʢʨʝʪʥʦ ʟʝʤʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʥʘʧʠʩʘʥʦ [8.9.10.11] ʠ ʜʨ. ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʚʦʚʣʝʯʝʥʠʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʥʝ ʪʦʣʴʢʦ 

ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʦ ʠ ʵʢʦʣʦʛʠ, ʧʦʯʚʦʚʝʜʳ, ʘʛʨʦʥʦʤʳ. ʇʨʠ 

ʵʪʦʤ ʜʘʝʪʩʷ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʚʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɻʦʚʦʨʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʚʣʝʯʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ ʩʧʝʮʠʘʣʠʩʪʳ 

ʦʪʯʝʪʣʠʚʦ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʠʤʝʝʪ ʨʷʜ ʥʝ ʙʝʩʩʧʦʨʥʳʭ 

ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʪ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ, ʢʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʝʥ 
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ʙʳʪʴ ʧʦʣʫʯʝʥ. ʅʘʧʨʠʤʝʨ, ʜʦʚʝʜʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʜʦ 

ʜʦʨʝʬʦʨʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʟʘʜʘʯʘ ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʘʷ. ɸ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ï ʧʨʦʮʝʩʩ 

ʜʣʠʪʝʣʴʥʳʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ. 

ʄʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʦʜʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʠʷʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ,   ʧʦʯʚʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʚ ʛʨʘʥʠʮʘʭ ʩʫʙʲʝʢʪʘ.  ʅʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ  ʚʩʝʭ ʚʳʙʳʚʰʠʭ ʠʟ 

ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ. 
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ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʚʦʚʣʝʯʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʙʝʟ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʘʥʘʣʠʟʘ ʠ ʩʝʨʴʝʟʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʅʝʚʦʟʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʚʣʝʯʝʥʠʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ, ʥʝ ʠʤʝʷ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʝʣʠ ʪʘʢʦʛʦ 

ʚʦʚʣʝʯʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʣʘʥʦʚ ʠʣʠ ʧʨʦʛʨʘʤʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʩʰʪʘʙʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʧʦ ʚʢʣʶʯʝʥʠʶ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʪ ʯʝʪʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʟʝʤʣʠ. ʇʦʵʪʦʤʫ, ʢʘʟʘʣʦʩʴ ʙʳ 

ʦʯʝʚʠʜʥʘʷ  ʧʨʦʙʣʝʤʘ ʥʝ ʥʘʭʦʜʠʪ ʨʘʟʨʝʰʝʥʠʷ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ. ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʝʞʝʛʦʜʥʦ ʦʪʯʠʪʳʚʘʶʪʩʷ ʦ ʚʚʝʜʝʥʥʳʭ ʚ ʦʙʦʨʦʪ ʫʛʦʜʴʷʭ, ʦʙʦʟʥʘʯʘʶʪ 

ʩʫʤʤʳ ʢʦʤʧʝʥʩʘʮʠʡ ʩʝʣʴʩʢʠʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʟʘ ʚʦʟʚʨʘʱʝʥʥʳʝ ʚ ʦʙʦʨʦʪ ʟʝʤʣʠ. 

ɼʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʦʚʣʝʯʝʥʠʶ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ. ʅʦ ʪʝʤʧʳ ʵʪʠʭ ʨʘʙʦʪ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʝ, ʠ ʥʝ ʥʦʩʷʪ 

ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʚʣʝʯʝʥʥʦʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʘʰʥʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 1,2 ʤʣʥ. ʛʘ, ʠʣʠ ʚʩʝʛʦ 6,2%  ʦʪ ʧʣʦʱʘʜʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʫʛʦʜʠʡ, ʚ 2021 ʛ. 1,7 ʤʣʥ. ʛʘ, ʠʣʠ 5,2%. 

ʇʨʠ ʪʘʢʠʭ ʪʝʤʧʘʭ ʩʨʦʢʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʚʩʝʭ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʤʦʛʫʪ 

ʟʘʪʷʥʫʪʴʩʷ ʥʘ 15ð20 ʣʝʪ. 

ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚʚʦʜ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʤʝʜʣʝʥʥʝʝ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2019 ʛʦʜʫ ʚʚʝʜʝʥʦ ʚ ʦʙʦʨʦʪ 3,73 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʠʣʠ 0,3% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʰʥʠ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʚ ʢʨʘʝ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 

15 ʪʳʩ.ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ. ɺ  2020 ʛ. ʚʚʝʜʝʥʦ ʚ ʦʙʦʨʦʪ 7,3 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʚ ʵʪʦʤ ʞʝ ʛʦʜʫ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 6,2 

ʪʳʩ.ʛʘ. ʇʣʦʱʘʜʴ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʚ 2021 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʘ 3,1 ʪʳʩ. ʛʘ, ʩʦʢʨʘʱʝʥʠʝ ʞʝ ʩʦʩʪʘʚʠʣʦ 10,2 ʪʳʩ.ʛʝʢʪʘʨʦʚ. 

ʇʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʠ  ʝʛʦ ʪʝʤʧʳ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ 

ʚʦʟʚʨʘʱʝʥʠʷ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ. ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ , ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʚʦʜʦʤ ʚ ʦʙʦʨʦʪ 

ʟʘʨʦʩʰʠʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʩʦʙʩʪʚʝʥʥʠʢʠ ʧʨʦʜʦʣʞʘʶʪ ʟʘʙʨʘʩʳʚʘʪʴ ʧʘʭʦʪʥʳʝ ʫʛʦʜʴʷ. ʇʨʠʯʝʤ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʧʨʦʮʝʩʩ ʚʚʦʜʘ.   ʄʠʥʠʩʪʝʨʩʪʚʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʝʞʝʛʦʜʥʳʝ ʧʣʘʥʳ ʚʚʦʜʘ ʚ ʦʙʦʨʦʪ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ. ʆʜʥʘʢʦ ʚ ʧʣʘʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ ʠ 

ʤʘʩʰʪʘʙʥʦʩʪʠ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʧʣʘʥʦʚ ʚ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 
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ʇʣʦʱʘʜʴ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʰʥʠ ʚ ʢʨʘʝ ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 1,3  ʜʦ 1,0 ʤʣʥ. ʛʘ. ʅʝʩʣʦʞʥʦ ʧʦʩʯʠʪʘʪʴ, ʯʪʦ ʩʨʦʢ ʚʦʟʚʨʘʱʝʥʠʷ ʫʛʦʜʠʡ  ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʪʨʘʩʣʴ  ʪʘʢʠʤʠ ʪʝʤʧʘʤʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 250-300 ʣʝʪ. ɿʘ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʘʰʥʷ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪ ʩʚʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʜʝʛʨʘʜʠʨʫʝʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʧʳʪʦʢ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʦʙʦʨʦʪ ʫʛʦʜʠʡ ʠ ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʆʯʝʚʠʜʥʦ,   ʯʪʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʨʠ ʩʣʦʞʠʚʰʝʤʩʷ ʫʨʦʚʥʝ 

ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʥʘ ʩʝʣʝ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʘʰʥʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʫʤʝʩʪʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ çʠʟʙʳʪʦʯʥʦʩʪʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè. ʀʤʝʥʥʦ 

ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʥʝ ʢʦ ʚʩʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʛʦʜʴʷʤ, ʘ ʪʦʣʴʢʦ ʢ ʪʦʡ ʠʭ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʟʝʤʣʷʤʠ,   ʘ ʪʘʢ ʞʝ ʟʝʤʣʷʤʠ, ʚʦʚʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʙʦʨʦʪ ʪʨʝʙʫʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ð ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʨʠʟʥʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʣʠʰʥʠʤʠ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʦʣʦʞʝʥʠʷʤ 

ʟʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ, ʠ ʧʨʠʥʮʠʧʘʤʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʦʜʥʘʢʦ ʦʪʨʘʞʘʝʪ ʩʣʦʞʠʚʰʠʝʩʷ 

ʨʝʘʣʠʠ. ʅʝ ʫʯʠʪʳʚʘʪʴ ʠʭ, ʟʥʘʯʠʪ ʚʩʝ ʛʣʫʙʞʝ ʟʘʛʦʥʷʪʴ ʧʨʦʙʣʝʤʫ ʚʥʫʪʨʴ, ʜʝʣʘʪʴ ʧʨʦʙʣʝʤʫ 

ʥʝʨʘʟʨʝʰʠʤʦʡ.  ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʝʤʣʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʟʥʘʚʘʪʴ, ʯʪʦ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʪʨʫʜ, 

ʢʘʧʠʪʘʣ), ʙʝʟ ʢʦʪʦʨʳʭ ʨʘʩʰʠʨʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, 

ʣʠʤʠʪʠʨʦʚʘʥʳ. 

http://qje.su/wp-content/uploads/2023/11/Bezymyannyj-253.png
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ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʫʜʘʩʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʦʪʚʝʪʠʚ ʥʘ ʨʷʜ 

ʚʦʧʨʦʩʦʚ: 

½ ʩʢʦʣʴʢʦ ʫʛʦʜʠʡ ʧʦʪʨʝʙʫʝʪʩʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʢʨʘʷ ʚ ʙʣʠʞʘʡʰʫʶ, 

ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʠ ʦʪʜʘʣʝʥʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ; 

½ ʩʢʦʣʴʢʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʢʨʘʷ; 

½ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠ ʠʩʪʦʯʥʠʢʠ ʠʭ ʧʦʧʦʣʥʝʥʠʷ; 

½ ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʘʣʴʪʝʨʥʘʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʘʙʨʦʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʠ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʣʠʯʠʝ ʧʨʦʛʥʦʟʦʚ ʨʘʟʚʠʪʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ ʩʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʥʘ ʥʠʭ ʦʪʚʝʪʠʪʴ. ʆʪʩʫʪʩʪʚʫʶʪ ʠ ʧʨʦʝʢʪʥʳʝ ʠʥʩʪʠʪʫʪʳ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʙ ʠʩʧʦʣʥʠʪʝʣʷʭ ʧʨʦʛʥʦʟʥʳʭ ʩʭʝʤ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʇʝʨʚʳʤ ʠ, ʚʝʨʦʷʪʥʦ, ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʠʣʦʩʴ ʙʳ ʚʢʣʶʯʝʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʚ 

ʩʦʩʪʘʚ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʵʪʠʤ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ   ʥʘʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ï ʬʝʜʝʨʘʣʴʥʦʡ, ʩʫʙʲʝʢʪʘ ʌʝʜʝʨʘʮʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʡ, ʯʘʩʪʥʦʡ. ʊʦʛʜʘ ʢʘʢ 

ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘʭʦʜʷʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʅʝʚʦʟʤʦʞʥʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʫʩʪʘʥʦʚʠʪʴ ʠ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʛʦʜʠʡ. 

ʇʝʨʝʜʘʯʘ ʞʝ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨʦʚ ʟʝʤʝʣʴ ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ   ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʚ 

ʬʝʜʝʨʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ  ʜʘʥʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʪʱʘʪʝʣʴʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʟʝʤʝʣʴ, ʥʦ ʠ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʧʦ ʠʭ ʤʝʞʝʚʘʥʠʶ, ʨʘʟʛʨʘʥʠʯʠʪʴ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʉʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʵʪʠʭ ʧʣʦʱʘʜʝʡ ʥʘʭʦʜʷʪʩʷ  ʥʝ ʪʦʣʴʢʦ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ, ʥʦ ʠ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʟʝʤʣʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʪʨʘʛʠʚʘʝʪ ʠʥʪʝʨʝʩʳ  ʩʫʙʲʝʢʪʘ, 

ʢʦʪʦʨʳʡ, ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝ ʟʘʭʦʯʝʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʝʡ. ɹʶʜʞʝʪ ʢʨʘʷ  ʧʨʠ ʵʪʦʤ ʪʝʨʷʝʪ ʢʘʢ ʪʝʢʫʱʠʝ ʥʘʣʦʛʠ ʥʘ ʟʝʤʣʶ, ʪʘʢ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʜʦʭʦʜ.  ʇʨʠ ʚʩʝʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʟʫʣʴʪʘʪʳ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʧʦʨʥʳʤʠ. 
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ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚʳʨʫʙʢʠ ʠ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʜʨʝʚʝʩʠʥʳ ʩ 

ʟʘʨʦʩʰʠʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʟʘʢʦʥʦʜʘʪʝʣʷʤʠ ʧʨʠʥʷʪ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ  ʘʢʪʦʚ.  ʇʦʵʪʦʤʫ ʚʘʨʠʘʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʭʨʘʥʠʪʴ ʟʘʨʦʩʰʠʝ ʣʝʩʦʤ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʘʮʠʷ 

ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 21.09.2020 ˉ 1509 çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʭʨʘʥʳ, ʟʘʱʠʪʳ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʘ 

ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʟʘʨʦʩʰʝʛʦ ʜʝʨʝʚʴʷʤʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʣʘʥʠʨʫʝʪ ʚʦʚʣʝʯʴ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ ʦʙʦʨʦʪ, ʪ.ʝ. 

ʧʨʦʚʝʩʪʠ ʚʳʨʫʙʢʫ ʠ ʚʳʢʦʨʯʝʚʢʫ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʘʪʝʤ ʨʘʩʧʘʰʢʫ ʧʦʯʚʳ, ʥʫʞʥʦ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ɿʘʢʦʥʦʤ çʆ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴè. ʇʨʠ ʵʪʦʤ ʟʘʢʦʥ ʦʙʷʟʳʚʘʝʪ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʠ 

ʧʨʦʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ1509 ʜʘʝʪ ʣʠʰʴ ʬʦʨʤʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʠʪʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʘʨʦʩʰʠʝ ʟʝʤʣʠ, ʥʦ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʦʝʢʪʦʚ  ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ  ʠ ʧʨʦʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʘʪʥʳʡ  ʚʠʜ ʨʘʙʦʪ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʦʪʩʫʪʩʪʚʫʝʪ ʭʦʟʷʠʥ, 

ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʠʤ ʣʠʰʴ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʟʘʨʦʩʰʠʭ ʟʝʤʝʣʴ. 

ʉʣʝʜʫʶʱʠʤ, ʠ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʨʝʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʩʭʝʤʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ) ʚ ʪʝʩʥʦʡ ʫʚʷʟʢʝ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʳ 

ʜʦʣʞʥʘ ʩʪʘʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 14 ʤʘʷ 2021 ʛ. N 731 çʆ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʡ 

ʜʦʢʫʤʝʥʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʫʛʦʜʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʠ ʧʦʜʨʦʙʥʦ 

ʛʦʚʦʨʠʪʩʷ  ʦ ʪʦʤ, ʯʪʦ ʥʘʜʦ ʩʜʝʣʘʪʴ, ʠ ʣʠʰʴ ʬʨʘʛʤʝʥʪʘʨʥʦ ʦ ʪʦʤ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦ ʛʦʚʦʨʷʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʚʥʷʪʥʦʡ ʟʝʤʝʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ [12]. 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʩʰʪʘʙ ʧʨʝʜʩʪʦʷʱʠʭ ʨʘʙʦʪ ʧʦ ʧʦʜʲʝʤʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ ʚ 

ʮʝʣʦʤ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʠʣʠʡ 

ʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʢʦʣʠʯʝʩʪʚʝ ʫʛʦʜʠʡ, ʥʝʦʙʭʦʜʠʤʦʤ ʘʛʨʘʨʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʢʨʘʷ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ  ʚʳʨʘʱʠʚʘʝʤʦʝ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʟʝʨʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʬʫʨʘʞʥʦʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʥʘ ʢʦʨʤ ʩʢʦʪʫ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʘ ʚ ʩʪʨʘʥʝ. ʊʘʢ, ʚʘʣʦʚʦʡ ʩʙʦʨ ʧʰʝʥʠʮʳ ʚ ʢʨʘʝ ʩʦʩʪʘʚʠʣ 0,7% ʚ 2018 ʛʦʜʫ ʠ 0,8% ʚ 2022 

ʛʦʜʫ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. ʇʨʠ ʵʪʦʤ 

93,2%  ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʰʝʥʠʮʳ 4-ʛʦ ʠ 5-ʛʦ ʢʣʘʩʩʦʚ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʦʩʪʘʚʘʷʩʴ ʚ ʯʠʩʣʝ ʣʠʜʝʨʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʨʥʘ, 

ʧʨʦʜʦʣʞʘʝʪ  ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤʳ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢ ʩʙʦʨ ʟʝʨʥʘ ʚ ʈʌ ʚ 2022 ʛʦʜʫ ʚʳʨʦʩ 

ʥʘ 29,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 ʛʦʜʦʤ ʠ ʩʦʩʪʘʚʠʣ 153,8 ʤʣʥ. ʪʦʥʥ. ɼʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ 

ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʬʫʨʘʞʝ, ʩʪʨʘʥʝ 

ʜʦʩʪʘʪʦʯʥʦ 80 ʤʣʥ. ʪʦʥʥ. ʆʩʪʘʣʴʥʳʝ 70 ʤʣʥ. ʪʦʥʥ ʟʝʨʥʘ ʵʢʩʧʦʨʪʠʨʫʶʪʩʷ. ʕʪʦ ʧʨʝʜʝʣʴʥʳʡ 

ʦʙʲʝʤ,  ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʟʝʨʥʘ, ʚʚʠʜʫ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʪʨʫʜʥʦ ʦʞʠʜʘʪʴ. 

ʇʦʵʪʦʤʫ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʜʠʢʪʦʚʘʥʦ ʚʥʫʪʨʝʥʥʠʤ ʩʧʨʦʩʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʤʦʛʫʪ ʜʘʪʴ ʪʦʣʯʦʢ ʨʘʟʚʠʪʠʶ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʦʪʨʘʩʣʝʡ.  ʉʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʦʢʨʘʱʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʜʫʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʪʝʤʧʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʛʦʣʦʚʴʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪ ʚʝʣʠʯʠʥʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʙʦʣʝʝ 30 ʣʝʪ) ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʠʭʦʜʠʪʩʷ 2,5-3 ʛʘ ʧʘʰʥʠ, ʪʘʙʣʠʮʘ 2. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʣʞʥʦ ʠʜʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʜʣʷ ʜʦʚʝʜʝʥʠʷ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʜʦ ʫʨʦʚʥʷ 1990 ʛʦʜʘ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʜʦ 780 ʪʳʩ. ʛʦʣʦʚ, ʠʣʠ ʚ 

3,5 ʨʘʟʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʪʨʝʙʫʝʪ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. ʆ ʩʭʦʜʩʪʚʝ ʪʝʤʧʦʚ 

ʠʟʤʝʥʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʦʛʦʣʦʚʴʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʘʭ 2 ʠ 3. 

ɿʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ ʢʨʘʷ ʜʦʣʞʥʦ ʷʚʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʠ ʪʨʫʜʦʚʳʭ  ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʧʦʛʦʣʦʚʴʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ, ʥʘʨʷʜʫ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʫʛʦʜʠʡ ʚ ʦʙʦʨʦʪ 

ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʚʩʝ ʧʨʝʜʧʨʠʥʷʪʳʝ ʫʩʠʣʠʷ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʩʤʳʩʣʘ. 

ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʚ ʩʭʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʫʙʲʝʢʪʘ ʈʌ. ɿʘ  ʨʘʟʨʘʙʦʪʢʦʡ 

ʩʭʝʤʳ ʩʫʙʲʝʢʪʘ ʜʦʣʞʥʳ ʧʦʩʣʝʜʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʥʘʣʦʛʠʯʥʳʭ ʩʭʝʤ ʩ ʠʭ ʜʝʪʘʣʠʟʘʮʠʝʡ ʚ 

ʨʘʟʨʝʟʝ ʦʢʨʫʛʦʚ. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʙʦʣʴʰʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ ï ʧʦʯʚʦʚʝʜʦʚ, 

ʘʛʨʦʥʦʤʦʚ, ʟʦʦʪʝʭʥʠʢʦʚ ʠ ʪ.ʜ. ʀʪʦʛʦʤ ʩʭʝʤʳ ʜʦʣʞʥʘ ʩʪʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʠʩʭʦʜʷ ʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ ʠ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʫʛʦʜʠʡ, ʩʦʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 
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ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʭʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʦʡ, ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʩʬʝʨʫ 

ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ 

ʠʥʞʝʥʝʨʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʧ. ɺʘʞʥʫʶ ʨʦʣʴ ʜʦʣʞʥʦ ʠʛʨʘʪʴ 

ʦʙʦʩʥʦʚʘʥʠʝ  ʦʙʲʝʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʯʠʩʣʘ ʠ ʨʘʟʤʝʨʦʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʪ.ʜ. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʭʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʥʘ ʧʦʚʪʦʨʷʪʴ ʥʝʢʦʪʦʨʳʝ ʨʘʟʜʝʣʳ ʩʭʝʤ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʧʝʨʠʦʜ ʧʣʘʥʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ  ʵʪʦ ʜʦʣʞʝʥ ʙʳʪʴ ʥʦʚʘʪʦʨʩʢʠʡ ʜʦʢʫʤʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʝʘʣʠʠ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

ʉʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʚ ʨʝʛʠʦʥʝ ʧʦ ʩʠʣʘʤ ʪʦʣʴʢʦ ʪʘʢʠʤ  ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʘʢʠʤʠ ʚ 

ʧʨʦʰʣʦʤ ʷʚʣʷʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʠ, ʠʥʩʪʠʪʫʪʳ ʩʠʩʪʝʤʳ çɻʠʧʨʦʟʝʤè ʠ ʠʭ 

ʬʠʣʠʘʣʳ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠ 

ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʟʨʝʣʘ ʜʘʚʥʦ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʭʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ  ð ʜʝʣʦ ʥʝʜʘʣʝʢʦʛʦ ʙʫʜʫʱʝʛʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚ ʦʙʦʨʦʪʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʙʲʝʢʪʦʤ 

ʘʨʝʥʜʳ ʤʦʛʫʪ ʙʳʪʴ ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ, ʝʩʣʠ ʠʭ ʛʨʘʥʠʮʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʅʘ ʦʩʥʦʚʝ 
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ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʝʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʦʩʪʘʚʣʷʶʪ 98,76% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʚ ʘʨʝʥʜʫ ʜʣʷ ʮʝʣʝʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ, ʧʝʨʝʜʘʥʦ ʪʦʣʴʢʦ 

11,62% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ 21,15% ʦʪ 

ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʦʢʨʳʪʳʭ ʣʝʩʘʤʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʚ ʘʨʝʥʜʫ ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʚ ʧʨʝʜʝʣʘʭ ʉʘʤʘʨʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʛʨʘʥʠʮ ʨʘʥʝʝ 

ʫʯʪʝʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

Abstract. The article presents the results of a study of the problems of involving forest plots in 

economic turnover, as well as possible ways to solve them. The legal issues of using forest plots 

on forest fund lands related to the form of ownership and restrictions on circulation are 

considered. It is noted that forest plots can be the object of lease if their boundaries are 

determined during the forest management process and are registered with the state cadastral 

register. Based on the analysis of the existing land use system and the dynamics of its change in 

the territory of the Khanty-Mansiysk municipal region, it was revealed that non-agricultural land 

on forest fund lands makes up 98.76% of the total area of forest fund land, only 11 were leased 

for timber harvesting purposes. 62% of the total area of the forest fund of the municipal district 

and 21.15% of the forested areas covered by forests. The study identified problems that prevent 

the provision of land plots classified as forest land for lease to legal entities or individuals within 

the Samarovsky forestry. A conclusion is made about the need for cadastral work to clarify the 

boundaries of previously registered forest areas. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ, ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ, ʤʝʞʝʚʘʥʠʝ, 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʘʨʝʥʜʘ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ 

Keywords: land plot, forest plot, cadastral work, surveying, land use, forest management, forest 

fund lands, lease of forest plots 

ɺʚʝʜʝʥʠʝ 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʟʝʤʣʷʤʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʛʨʘʥʠʮ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʟʝʤʝʣʴ ʚ 

ʢʘʯʝʩʪʚʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʷʚʣʷʝʪʩʷ ʥʝʜʚʠʞʠʤʦʡ ʚʝʱʴʶ ʠ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʪʦʚʘʨʦʦʙʦʨʦʪʘ. ʆʜʥʘʢʦ, ʦʜʥʦʛʦ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʥʘ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 
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ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʪʘʢʠʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʃʝʩʥʳʝ 

ʫʯʘʩʪʢʠ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʢʘʢ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ï 

ɽɻʈʅ) ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʣʥʦʪʘ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʥʠʤʘʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʫʢʘʟʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʟʝʤʣʠ. 

ʃʝʩʥʳʝ ʫʯʘʩʪʢʠ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʂ ʈʌ ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚ ʦʙʦʨʦʪʝ. ɿʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʟʝʤʣʷʤ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʚ 

ʦʙʦʨʦʪʝ, ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ʊʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 21.12.2001 ˉ 178-ʌɿ ʫʯʘʩʪʢʠ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʝ 

ʧʦʜʣʝʞʘʪ ʧʨʠʚʘʪʠʟʘʮʠʠ. ɿʘʧʨʝʪ ʥʘ ʧʨʠʚʘʪʠʟʘʮʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʫʩʪʘʥʦʚʣʝʥ ʠ ʚ ʫʢʘʟʝ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 24.12.1993 ˉ 2284 [1]. 

ʃʝʩʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʧʨʘʚʝ: 

ʧʦʩʪʦʷʥʥʦʛʦ (ʙʝʩʩʨʦʯʥʦʛʦ) ʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʝʡ; ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʯʫʞʠʤ ʫʯʘʩʪʢʦʤ (ʩʝʨʚʠʪʫʪ, ʧʫʙʣʠʯʥʳʡ ʩʝʨʚʠʪʫʪ); ʘʨʝʥʜʳ; ʙʝʟʚʦʟʤʝʟʜʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ [1]. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʃʝʩʥʦʡ ʫʯʘʩʪʦʢ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʘʨʝʥʜʳ, ʝʩʣʠ ʝʛʦ ʛʨʘʥʠʮʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ ʷʚʣʷʝʪʩʷ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʧʨʦʰʝʜʰʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ, 

ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʝʤʝʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʛʨʘʥʠʮ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ 

ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʚʠʜʝ ʧʨʘʚʘ [2]. 

ʇʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʨʘʥʝʝ ʫʯʪʝʥʥʳʭ ʙʝʟ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʛʨʘʥʠʮ, ʣʠʙʦ ʩ ʦʧʠʩʘʥʠʝʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʚʝʜʝʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʩʚʝʜʝʥʠʡ 

ɽɻʈʅ, ʧʨʠʚʦʜʠʪ ʢ ʜʚʦʡʥʦʤʫ ʫʯʝʪʫ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʜʫʙʣʠʨʦʚʘʥʠʶ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ [3]. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʪʨʘʞʝʥʳ ʚ 

ʪʨʫʜʘʭ ʂʦʥʥʦʚʘ ʀ.ɸ., ɺʘʨʘʢʩʠʥʘ ɻ.ʉ., ʂʘʙʘʥʦʚʘ ʄ.ɸ.  [4, 5, 6, 7] ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ, ʚ ʪʨʫʜʘʭ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʝʩʪʨʝ ʧʨʘʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ ʠ ʧʨʦʙʣʝʤʘ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʜʦʣʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʘʨʝʥʜʫ ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ 

ʮʝʣʴʶ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ; 

½ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʣʝʩʥʠʯʝʩʪʚʘ; 

½ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʦʚʳʝ ʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʣʝʩʥʠʯʝʩʪʚʘ; 

½ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʦʨʤʘʪʠʚʥʳʝ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʪʨʫʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ-ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ: ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʪʘʙʣʠʯʥʳʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʨʘʩʯʝʪʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ, ʘʙʩʪʨʘʢʪʥʦ-

ʣʦʛʠʯʝʩʢʠʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ   ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʢʘʜʘʩʪʨʦʚʳʝ ʠ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 4 605 231,9 ʛʘ [8]. 

ʅʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʉʘʤʘʨʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 3 945 502 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 
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85,67% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ [9]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʦʚʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 16 ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ ʥʘ ʫʩʣʦʚʠʷʭ ʘʨʝʥʜʳ ʣʝʩʥʳʭ 

ʫʯʘʩʪʢʦʚ. 

ʊʝʨʨʠʪʦʨʠʷ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʙʦʣʝʝ ʯʝʤ ʥʘ Ĳ ʩʦʩʪʦʠʪ ʠʟ 

ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʈʦʩʨʝʝʩʪʨʘ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 31.12.2021 ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

3 862 264,6 ʛʘ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘ 8 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

1. 

 

ʋʤʝʥʴʰʝʥʠʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘ 8 ʣʝʪ ʥʘ 523,15 ʛʘ (0,01%) ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʝʨʝʚʦʜʦʤ ʪʘʢʠʭ ʟʝʤʝʣʴ ʚ ʠʥʳʝ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʮʝʣʝʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʫʛʦʜʴʷ. ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʦʪʣʠʯʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʪʘʢʠʭ ʟʝʤʝʣʴ ʧʦ ʫʛʦʜʴʷʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʧʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʛʦʜʴʷʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 31.12.2021 ʛ. 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 
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ɼʦʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ ʟʝʤʣʷʭ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,24% ʠ 98,76% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʦ 

ʉʘʤʘʨʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ (ʨʠʩʫʥʦʢ 1). 

 

ɺ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2023 ʛʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʦ 448 972,35 ʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʘʨʝʥʜʫ ʜʣʷ ʮʝʣʝʡ ʟʘʛʦʪʦʚʢʠ 
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ʜʨʝʚʝʩʠʥʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 11,62% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ 21,15% ʦʪ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʦʢʨʳʪʳʭ ʣʝʩʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʦʢʘʟʘʥʳ ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚ ʘʨʝʥʜʫ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ [9]. 

 

ɿʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʧʨʝʜʦʩʪʘʚʣʝʥʦ 825,83 ʛʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʜʣʷ ʠʥʳʭ 

ʮʝʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 0,02% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʷ ʥʝ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 88,36%. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ 54,96% ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʧʦʢʨʳʪʳ 

ʣʝʩʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚ ʘʨʝʥʜʫ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʮʝʣʝʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ ʤʝʩʪʘ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʚ ʛʨʘʥʠʮʘʭ ʯʘʩʪʠ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʩ 

ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 86:02:1401002:1198, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʘʨʝʥʜʫ ʜʣʷ ʮʝʣʝʡ 

ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ [11]. 
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ɸʨʝʥʜʘʪʦʨ ʜʘʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʳʤʘʝʪ ʜʨʝʚʝʩʠʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ ʠ ʛʨʘʬʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʦʛʦʚʦʨʦʤ ʘʨʝʥʜʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʧʣʘʪʘ ʧʦ 

ʜʦʛʦʚʦʨʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʦʙʲʝʤ ʠʟʳʤʘʝʤʦʡ ʜʨʝʚʝʩʠʥʳ. 

ɿʥʘʯʠʤʫʶ ʯʘʩʪʴ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʟʘʥʠʤʘʶʪ ʙʦʣʦʪʘ 

(38,77%), ʢʦʪʦʨʳʝ ʥʝ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʚʚʠʜʫ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʨʠʯʠʥʝ ʟʘʪʨʫʜʥʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʜʥʘʢʦ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ, ʪʘʢʠʝ ʢʘʢ: çʚʳʨʘʱʠʚʘʥʠʝ ʣʝʩʥʳʭ ʧʣʦʜʦʚʳʭ, 

ʷʛʦʜʥʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡè; çʟʘʛʦʪʦʚʢʘ ʠ ʩʙʦʨ ʥʝ 

ʜʨʝʚʝʩʥʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚè; çʟʘʛʦʪʦʚʢʘ ʧʠʱʝʚʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡè ʠ ʠʥʳʝ ʚʠʜʳ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ [9]. 

ʇʝʨʝʯʝʥʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʢ, ʚ ʛʨʘʥʠʮʘʭ ʫʢʘʟʘʥʥʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʧʦʣʦʞʝʥʠʷʭ ʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ʉʘʤʘʨʦʚʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 2,24% ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʥʠʯʝʩʪʚʘ. ʊʘʢʠʝ ʟʝʤʣʠ ʠ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʢʘʟʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʝ ʧʝʨʝʜʘʥʘ ʥʠ ʥʘ ʢʘʢʦʤ ʚʠʜʝ ʧʨʘʚʘ 

ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʜʣʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʮʝʣʝʡ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʶʨʠʜʠʯʝʩʢʠʤ 

ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʪʘʢʠʭ 

ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʣʠʙʦ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʙʝʟ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

86:02:0000000:350, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʦʚʝʜʝʥʳ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ 

[12]. 
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ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʢʘʟʘʥʥʦʤ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ (ʜʘʣʝʝ ï ɻʃʈ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʥʠʮ ʣʝʩʥʦʛʦ 

ʫʯʘʩʪʢʘ ʚ ɽɻʈʅ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʪʘʢʦʛʦ ʫʯʘʩʪʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ. ʊʘʢʞʝ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ɽɻʈʅ ʧʦʨʦʞʜʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ɽɻʈʅ ʠ ɻʃʈ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ, ʪʘʢʠʭ ʢʘʢ ʟʘʜʚʦʝʥʠʝ 

ʫʯʝʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝ 

ʠʤʝʶʱʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ. 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʚʦʚʣʝʯʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʂ ʪʘʢʠʤ ʧʨʦʙʣʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʦʚ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʝʤʣʝ- ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʚʷʟʠ ʩ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴʶ ʠ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦʟʤʦʞʥʦ ʜʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʢ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʯʪʦ ʚ 
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ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʳʩʠʪ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʥʝ ʚʦʚʣʝʯʝʥʥʳʭ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ 

ʛʘʨʤʦʥʠʟʘʮʠʶ ʩʚʝʜʝʥʠʡ ɻʃʈ ʠ ɽɻʈʅ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʫʪʦʯʥʝʥʠʶ 

ʛʨʘʥʠʮ ʨʘʥʝʝ ʫʯʪʝʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʊʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʣʝʩʥʦʤ ʬʦʥʜʝ ʚ ɽɻʈʅ  ʧʦʟʚʦʣʷʪ ʛʦʩʫʜʘʨʩʪʚʫ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʠʭ. 
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ʧʦʨʦʞʜʘʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʝʩʪʦ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ 

ʠʥʩʪʠʪʫʪʘ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪ.ʯ. ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʛʨʫʧʧʠʨʦʚʢʘ ʝʜʠʥʠʮ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʡ. ɺʳʜʝʣʷʶʪʩʷ ʢʘʢ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʩʠʩʪʝʤʳ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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Abstract.  Planning and forecasting play an important role in the land management system and 

land use system of the country, regions and municipalities. Features of the land use system, incl. 

at the regional level generate high demands on the organization and content of planning and 

zoning processes. In the article, the author examines the place and relationship between the 

institution of zoning and territory planning, incl. in the system of land resources and land use 

management. It is shown that in modern conditions, zoning of territory is widely used as one of 

the planning methods. A grouping of territorial zoning units that are of interest in territorial 

planning has been carried out. Both already formed territorial units of the territorial zoning 

system and promising elements for planning are highlighted. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʦʥʳ, ʢʣʘʩʪʝʨʳ 

Keywords: land use, zoning of territories, territorial planning, forecasting, land management, 

zones, clusters 

ɺʚʝʜʝʥʠʝ 

ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʷʚʣʷʶʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʙʘʟʠʩʦʤ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʥʦ ʠ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʞʠʟʥʠ 

ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʨʦʜʘ ʩʪʨʘʥʳ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʧʨʘʚʦʚʳʝ, ʬʠʟʠʯʝʩʢʠʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ[7].  ʂʘʢ ʦʪʤʝʯʘʣ ɸ.ɸ. ɺʘʨʣʘʤʦʚ çʦʩʥʦʚʥʘʷ 

ʧʨʦʙʣʝʤʘ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ð ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ 

ʬʫʥʢʮʠʡè [2]. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʨʠʨʦʜʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʠʥʳʝ ʟʘʢʦʥʳ, ʘ ʥʘʣʠʯʠʝ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ ʬʦʨʤ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ: ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʣʠʷʥʠʝ. ʀʥʦʛʜʘ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘʟʳʚʘʶʪ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʨʝʰʝʥʠʷ ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʦʩʦʙʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʙʣ.1). 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʉ. ʅ. ɺʦʣʢʦʚ, ɺ. ʅ. ʍʣʳʩʪʫʥ, ɽ. ɺ. ʏʝʨʢʘʰʠʥʘ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ 

çʥʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʥʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʫʢʦʡ ʧʨʠʢʣʘʜʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʩʦʭʨʘʥʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʠʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʟʝʤʣʠ ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
206 

 

 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷè[10]. 
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ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ (ʧʨʠʥʮʠʧ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʧʦʣʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥʘʣʴʥʳʡ ʦʙʦʨʦʪ 

ʚʩʝʛʦ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʰʝ 

ʬʫʥʢʮʠʡ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ 

ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʟʘʯʘʩʪʫʶ ʟʘʢʨʝʧʣʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʫʨʦʚʥʷ ʢʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʢʪʦʚ ʠʣʠ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠʥʦʛʜʘ ʚʳʜʝʣʷʶʪ 

ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʜʘʥʥʳʭ ʧʦʟʠʮʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʩʚʷʟʠ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʩʪʘʪʴʝ ʪʝʤʦʡ 

ʛʦʚʦʨʷʪ ʦ çʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴè ʢʘʢ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚʩʝʭ 

ʫʨʦʚʥʝʡ, ʩʚʷʟʳʚʘʷ ʚʦʝʜʠʥʦ ʬʫʥʢʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ. ʊʘʢ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʢ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦ ʤʥʝʥʠʶ ʅ. ʀ. ʀʚʘʥʦʚʘ, ʦʙʨʘʟʫʶʪ (ʨʠʩ.) çʯʘʩʪʴ ʮʠʢʣʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚè [5]. ɺ ʵʪʦʤ 

ʞʝ ʢʦʥʪʝʢʩʪʝ ʚʳʜʝʣʷʶʪ ʠ çʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚè ʦʪʜʝʣʷʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʪ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

çʦʪʜʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʪʨʫʜʦʤ ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʨʘʙʦʪʳ ʧʦ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʠ ʤʝʣʠʦʨʘʮʠʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ, ʟʘʱʠʪʝ ʧʦʯʚ ʦʪ 

ʵʨʦʟʠʠ, ʠʟʲʷʪʠʝ ʠʣʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʠ ʪ. ʜ.)è ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ, ʚ ʪ.ʯ. 

ɸ.ɸ.ɺʘʨʣʘʤʦʚʘ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʷʟʠ (ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ) 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ çʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤè ʠ ʜʘʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʦ ʠ 

ʤʝʞʜʫ ʩʦʙʦʡ.  ɼʘʥʥʳʝ ʨʳʯʘʛʠ ʭʘʨʘʢʪʝʨʥʳ ʥʘ ʚʩʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʫʨʦʚʥʷʭ, ʚ ʪ.ʯ. ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ. 
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ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʇʦʣʫʥʠʥ ɻ.ɸ. ʠ ɸʣʘʢʦʟ ɺ.ɺ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çʢ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘè[11], ʪ.ʝ. ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʰʝ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ çʩʦʟʜʘʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʘʛʨʦʢʣʘʩʪʝʨʦʚ ʩ ʧʨʝʬʝʨʝʥʮʠʷʤʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ; 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʬʦʥʜʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʝʤʣʝ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʣʦʱʘʜʝʡ ʘʛʨʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ; ʚʦʩʩʦʟʜʘʥʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʦʛʦ ʨʳʥʢʘè[12]. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ 

ʩʦʟʜʘʥʠʷ ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 
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ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ: (ʩʪʨʘʥʘ ð ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ð ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ)[10, 

12, 16, 17]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʘʪʴ ʥʠ ʦʜʥʫ ʟʘʜʘʯʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʧʨʦʮʝʩʩʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʪʨʘʩʣʝʚʳʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ, ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʧʨʘʚ ʥʘ ʟʝʤʣʶ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʩʦʛʣʘʩʝʥ ʩ ʤʥʝʥʠʝʤ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʛʦ ʨʷʜʘ 

ʫʯʝʥʳʭ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʛʥʦʟʦʚ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʭʝʤ 

ʠ ʧʨʦʝʢʪʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʨʝʘʣʠʟʘʮʠʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʟʝʤʝʣʴʥʦʤ ʦʨʛʘʥʝ[10]. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʚ ʠʥʪʝʨʝʩʘʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʝʸ ʨʝʛʠʦʥʦʚ, ʧʦʟʚʦʣʷʝʪ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ï ʦʪ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʦ ʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʦʚ ʠ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ[15]. 

ʂʘʢ ʦʪʤʝʯʘʣʠ ʘʚʪʦʨʳ ʫʞʝ ʫʧʦʤʠʥʘʝʤʦʡ ʚʳʰʝ ʤʦʥʦʛʨʘʬʠʠ çʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫè ʚ ʪʝʯʝʥʠʝ 1970-1980ʭ ʛʦʜʦʚ ʚ ʩʪʨʘʥʝ ʩʣʦʞʠʣʘʩʴ ʦʯʝʥʴ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ɻʝʥʝʨʘʣʴʥʦʡ 

ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʩʪʨʘʥʳ (ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ), ʩʭʝʤ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʦʙʣʘʩʪʝʡ (ʢʨʘʝʚ), ʘʚʪʦʥʦʤʥʳʭ ʨʝʩʧʫʙʣʠʢ, ʩʭʝʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ[10]. 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2004 ˉ 190-ʌɿ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʝʪ 4 ʵʪʘʧʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʨʠʩ.2). 
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 ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʩʦʛʣʘʩʝʥ ʩ ʤʥʝʥʠʝʤ, ʯʪʦ çʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʜʦʣʞʥʘ ʠʩʭʦʜʠʪʴ ʠʟ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʸʤʢʠʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʬʝʜʝʨʘʣʴʥʳʭ 

ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ, ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʭʦʜʘ ʚʘʣʦʚʦʡ ʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʞʝ ʠ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʩʬʝʨ ʧʨʦʠʟʚʦʜʩʪʚʘè[4,8]. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 18.06.2001ʛ. No78-ʌ3 çʆ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝè 

ɻʝʥʝʨʘʣʴʥʦʡ ʩʭʝʤʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʭʝʤ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʭʝʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ, ʚ ʪ.ʯ. ʫʯʝʪʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʠ ʵʪʦʤ ʫʧʦʤʠʥʘʷ ʤʥʦʛʦʛʨʘʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚʘʞʥʫʶ ʨʦʣʴ ʙʫʜʝʪ ʠʛʨʘʪʴ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʘʢʞʝ ʛʦʚʦʨʠʪ ʠ ʋʚʘʨʦʚʘ ɽ.ʃ., ʩʯʠʪʘʶʱʘʷ, ʯʪʦ çʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʨʠʟʚʘʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʩʦʮʠʘʣʴʥʦʡ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠ ʠʥʳʭ ʩʬʝʨʘʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè[15]. 

ʈʘʟʚʠʚʘʷ ʟʘʷʚʣʝʥʥʫʶ ʪʝʤʘʪʠʢʫ ʠ ʩʦʧʦʩʪʘʚʣʷʷ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʘʚʪʦʨ ʚʳʜʝʣʷʝʪ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʝʜʠʥʠʮ ʩʠʩʪʝʤʳ 

ʟʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 

2). ʆʪʜʝʣʴʥʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. ʆʙʨʘʱʘʷʩʴ ʢ ʨʠʩʫʥʢʫ 

ʦʪʤʝʯʘʝʤ, ʯʪʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦʝ ʦʪ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚ ʧʨʘʚʠʣʘʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

çʧʨʘʚʠʣʘ ʠʛʨʳè (ʚʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʦʙʲʝʢʪʦʚ ʚ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʟʦʥʘʭ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʟʦʥ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʡ. 
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ʂʘʢ ʚʠʜʥʦ ʚ ʜʘʥʥʦʤ ʧʝʨʝʯʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʪʘʢ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʮʝʣʦʤ ʪʘʢʠʝ ʝʜʠʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʟʦʥʠʨʦʚʘʥʠʝʤ ʠʣʠ ʦʙʲʝʢʪʘʤʠ, ʩʭʦʞʠʤʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ-ʠʥʩʪʠʪʫʪʦʚ 

ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʪ.ʢ. 

ʠʩʭʦʜʷ ʠʤʝʥʥʦ ʠʟ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʝʜʠʥʠʮʳ (ʝʜʠʥʠʮʳ ʟʦʥʠʨʦʚʘʥʠʷ) ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ 

ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʉʠʩʪʝʤʘ (ʠʥʩʪʠʪʫʪ) ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ 

ʷʚʣʷʷʩʴ ʨʳʯʘʛʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʙʝʟʫʩʣʦʚʥʦ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢ, 

ʥʝʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʠʣʠ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪ.ʧ. 
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ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʣʠʷʥʠʝʤ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʠ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

Abstract. Currently, there is a large-scale introduction of digital technologies into every aspect 

of life in modern society. These digital innovations have radically changed the way we do 

business, government, work and leisure, and are driving socio-economic change in the country. 

This article discusses the features and important aspects of digitalization of the economy in the 

context of the development of Russian regions. The authors analyze the impact of digital 

transformation on regional economic processes, identifying the advantages and challenges it 

poses; consider issues related to the introduction of digital technologies, the impact on the labor 

market and the creation of new opportunities for sustainable development of regions. 
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ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, IT-ʩʝʨʚʠʩʳ, ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʴ 

Keywords: regional economy, digitalization, digital economy, digital transformation, regional 

development, rating of digital transformation leaders, artificial intelligence, IT services, import 

independence 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ð ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʷʪʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʵʢʦʥʦʤʠʢʫ, 

ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʙʣʘʛʦʜʘʨʷ ʥʝʧʨʝʨʳʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʩʰʠʨʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ, 

ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʙʠʟʥʝʩ-ʤʠʨʝ. 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ (IoT), ʙʣʦʢʯʝʡʥʘ, ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʨʫʛʠʭ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʝʸ ʚʣʠʷʥʠʝ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ ʜʝʣʦʚʦʝ ʦʢʨʫʞʝʥʠʝ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʘʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ. ʅʦʚʝʡʰʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ, ʜʘʨʷʪ ʙʠʟʥʝʩʫ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʢʣʠʝʥʪʘʤʠ, ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʨʝʩʫʨʩʘʤʠ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʤʳ ʷʚʣʷʝʤʩʷ ʩʚʠʜʝʪʝʣʷʤʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʕʪʠ 

ʮʠʬʨʦʚʳʝ ʥʦʚʘʮʠʠ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʠ ʩʧʦʩʦʙʳ ʙʠʟʥʝʩʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʨʘʙʦʪʳ ʠ ʜʦʩʫʛʘ, ʘ ʪʘʢʞʝ ʩʯʠʪʘʶʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʨʦʮʝʩʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʘʩʰʪʘʙʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʘʟʳʚʘʶʪ ʮʠʬʨʦʚʳʤ ʨʘʟʚʠʪʠʝʤ. ʕʪʦʪ ʫʩʧʝʭ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʝʢʪʦʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. [1] 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝ ʤʦʞʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʢʦʥʮʝʧʮʠʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʦʩʪʘ ʢʣʶʯʝʚʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʝʨʝʜʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʬʝʨʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʦʧʦʨʦʡ ʧʨʠ ʚʳʙʦʨʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʛʠʦʥʘʤʠ. [2] 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʩʪ ʠ 

ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

½ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, 

ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. 

½ ʋʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛ: ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʣʫʛ ʜʣʷ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʦʚ. 

ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ, ʪʝʣʝʤʝʜʠʮʠʥʫ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ 

ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

½ ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ: ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʦʬʝʩʩʠʡ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʨʝʛʠʦʥʘʭ. 
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½ ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ: ʈʝʛʠʦʥʳ, ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʠʪʦʢʫ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

½ ʉʦʜʝʡʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ: ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʜʨʫʛʠʝ ʩʦʮʠʘʣʴʥʳʝ ʩʬʝʨʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ ʚ ʨʝʛʠʦʥʘʭ. 

½ ʉʥʠʞʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ: ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʱʘʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʦʙʣʝʛʯʘʝʪ ʫʜʘʣʝʥʥʫʶ ʨʘʙʦʪʫ, ʦʙʫʯʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʫʩʣʫʛ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʦʪʜʘʣʝʥʥʳʭ ʠ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ 

ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ. 

ʆʜʥʘʢʦ, ʩʬʝʨʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ ʨʠʩʢʦʚ ʠ ʚʳʟʳʚʘʝʪ 

ʦʧʘʩʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ. ʈʦʩʪ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʠ 

ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ, ʯʪʦ 

ʩʧʦʩʦʙʥʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʫʛʨʦʟ ʩʦ ʩʪʦʨʦʥʳ ʢʠʙʝʨʘʪʘʢ ʠ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʡ ʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɽʱʝ ʦʜʥʠʤ ʚʳʟʦʚʦʤ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʷʚʣʷʝʪʩʷ 

ʦʧʘʩʥʦʩʪʴ ʫʪʨʘʪʳ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠʟ-ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʧʨʝʦʙʣʘʜʘʶʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʤʦʛʫʪ ʙʳʪʴ ʩʤʷʛʯʝʥʳ ʠ ʫʩʪʨʘʥʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʫʪʝʤ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʥʦʡ ʮʝʥʥʦʩʪʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʮʠʬʨʦʚʳʤ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʪʘʢʞʝ ʫʯʝʪ ʫʩʣʦʚʠʡ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʘʩʰʪʘʙʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 

1). 

 

ʂʣʶʯʝʚʦʡ ʮʝʣʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʪʘ ʥʝʦʪʣʦʞʥʘʷ ʟʘʜʘʯʘ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ 

ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʢʨʫʛʘʤʠ ʧʨʦʧʠʩʘʥʘ ʚ ʩʪʨʘʪʝʛʠʷʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʦ 2035 ʛ., ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʳ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. [3]. 

ɼʣʷ ʨʦʩʪʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʣʶʙʦʤ 

ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʝʨʝʜʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

6 ʤʘʨʪʘ 2023 ʛʦʜʘ ɼʤʠʪʨʠʡ ʏʝʨʥʳʰʝʥʢʦ, ʟʘʤʝʩʪʠʪʝʣʴ ʇʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʣ ʩʦʚʝʱʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʚʩʪʨʝʪʠʣʩʷ ʩ ʚʳʩʰʠʤʠ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʈʎʊ) ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ 
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ʫʨʦʚʥʝ (ʈʈʎʊ). ʅʘ ʚʩʪʨʝʯʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʄʘʢʩʫʪ ʐʘʜʘʝʚ, ʄʠʥʠʩʪʨ ʮʠʬʨʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʚʷʟʠ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ 2022 ʛʦʜ, ʘ ʪʘʢʞʝ 

ʚʳʜʝʣʝʥʳ ʥʘʠʣʫʯʰʠʝ ʬʝʜʝʨʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʧʝʨʝʭʦʜ ʥʘ çɻʦʩʊʝʭè, 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʢʦʥʚʝʨʪʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʠ ʜʨ. [4] 

ɻʣʘʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʚ ʨʝʡʪʠʥʛ ʚʢʣʶʯʠʣʠ ʦʮʝʥʢʫ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʫʩʧʝʰʥʦ ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʡʪʠʥʛʘ ʪʝʧʝʨʴ ʙʦʣʴʰʠʡ ʘʢʮʝʥʪ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʙʣʶʜʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʈʝʡʪʠʥʛ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʤʠ ʢʨʠʪʝʨʠʝʚ, ʠ ʦʙʱʠʡ 

ʙʘʣʣ ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʙʘʣʣʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

½ ʋʨʦʚʝʥʴ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ ʚ ʧʷʪʠ ʦʪʨʘʩʣʷʭ: ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʦʙʨʘʟʦʚʘʥʠʝ 

(ʦʙʱʝʝ), ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʛʦʨʦʜʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

½ ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

½ ʄʝʨʳ ʧʦʜʜʝʨʞʢʠ ʀʊ-ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ, ʩʥʠʞʝʥʠʝ 

ʥʘʣʦʛʦʚ ʠ ʘʨʝʥʜʥʳʭ ʧʣʘʪʝʞʝʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʨʘʥʪʦʚ ʠ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦ ʠʧʦʪʝʢʝ. 

½ ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʘʩʧʝʢʪʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɻʦʩʉʆʇʂɸ ʠ ʅʂʎʂʀ. 

½ ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʉʄʕɺ (ʉʠʩʪʝʤʦʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

½ ʈʘʟʚʠʪʠʝ ʫʨʦʚʥʷ ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

½ ʇʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʤʘʩʩʦʚʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʫʩʣʫʛ (ʄʉɿʋ) ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ. 

ɺ ʨʝʡʪʠʥʛʝ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʊʘʪʘʨʩʪʘʥ ʟʘʥʷʣ ʧʝʨʚʦʝ ʤʝʩʪʦ, ʟʘ 

ʢʦʪʦʨʳʤ ʠʜʝʪ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ. ʕʪʠ ʜʚʘ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʠʣʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʦʣʝʝ 27 ʙʘʣʣʦʚ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ʦʢʘʟʘʣʩʷ ʚ ʩʘʤʦʤ ʥʠʟʫ ʩʧʠʩʢʘ, ʥʘʙʨʘʚ 

ʚʩʝʛʦ 11,7 ʙʘʣʣʦʚ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʩʣʝʜʫʶʪ ʟʘ ʥʠʤʠ, ʧʦʣʫʯʠʚ 

14,2 ʠ 14,5 ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʉʨʝʜʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʥʘʠʣʫʯʰʫʶ ʦʙʱʫʶ ʦʮʝʥʢʫ ʧʦʢʘʟʘʣ ʋʨʘʣʴʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʧʨʠ ʵʪʦʤ ʣʠʜʝʨʦʤ ʩʪʘʣ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ. 
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ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ, ʘ ʠʤʝʥʥʦ: 

½ ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

½ ʇʨʠʩʫʪʩʪʚʠʝ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ; 

½ ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

½ ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʚʣʘʩʪʠ. 

½ ɺʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʠʟʥʝʩ-ʢʣʠʤʘʪʘ. 

½ ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʨʘʤʢʘʭ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʠ: 

1. ʋʩʪʨʘʥʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʝʛʨʘʜ, ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʶʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʝ, ʠ ʫʩʢʦʨʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʙʠʟʥʝʩ-ʩʝʢʪʦʨʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

2. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʚ ʨʝʛʠʦʥʘʭ, 

ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

3. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʥʘʩʝʣʝʥʠʷ ʠ ʠʭ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. [5]. 
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ʅʘ ʩʦʚʝʱʘʥʠʠ 6 ʤʘʨʪʘ 2023 ʛʦʜʘ ɼʤʠʪʨʠʡ ʏʝʨʥʳʰʝʥʢʦ ʪʘʢʞʝ ʜʘʣ ʫʢʘʟʘʥʠʝ ʚʩʝʤ 

ʬʝʜʝʨʘʣʴʥʳʤ ʚʝʜʦʤʩʪʚʘʤ ʟʘʚʝʨʰʠʪʴ ʧʝʨʝʭʦʜ ʥʘ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʙʘʟʝ 

ʪʠʧʦʚʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ (ɸʈʄ ɻʉ) 

ʢ 1 ʤʘʷ 2023 ʛʦʜʘ. 

ɸʈʄ ɻʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʩʝʨʚʠʩ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʟʘʱʠʱʝʥʥʦʝ ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ. ʉʝʨʚʠʩ 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʪ-ʙʦʪʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ, 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷʤʠ ʯʝʨʝʟ ʤʝʩʩʝʥʜʞʝʨʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʟʚʦʥʢʠ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʥʝʩʝʥʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ IT-ʩʝʨʚʠʩʦʚ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çɻʦʩʊʝʭè ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. [6] 

ʅʘ ʨʘʙʦʯʝʤ ʩʦʚʝʱʘʥʠʠ, ʧʨʦʰʝʜʰʝʤ 17 ʠʶʣʷ 2023 ʛʦʜʘ, ɼʤʠʪʨʠʡ ʏʝʨʥʳʰʝʥʢʦ, 

ʚʩʪʨʝʯʘʷʩʴ ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʷʭ (ʈʎʊ ʠ ʈʈʎʊ), ʧʦʨʫʯʠʣ ʄʠʥʠʩʪʝʨʩʪʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʩʦʟʜʘʪʴ 

ʦʧʝʨʘʪʠʚʥʳʡ ʰʪʘʙ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ (ʀʀ). ʈʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʵʪʦʛʦ ʰʪʘʙʘ 

ʙʫʜʝʪ ʠʩʧʦʣʥʷʪʴ ʄʘʢʩʠʤ ʂʦʣʝʩʥʠʢʦʚ, ʟʘʤʝʩʪʠʪʝʣʴ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʩʦʚʝʱʘʥʠʠ, ʨʝʛʠʦʥʘʤ ʙʳʣʦ ʧʦʨʫʯʝʥʦ 

ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ ʧʦ ʚʢʣʶʯʝʥʠʶ ʧʨʦʛʨʘʤʤ ʚʥʝʜʨʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦ 1 ʥʦʷʙʨʷ 2023 ʛ., ʯʪʦ ʪʘʢʞʝ ʙʫʜʝʪ ʫʯʪʝʥʦ ʚ 

ʢʨʠʪʝʨʠʷʭ ʨʝʡʪʠʥʛʘ. [7] 

ʕʪʘ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʧʫʩʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝ çɻʦʩʪʝʭè, ʩʦʛʣʘʩʥʦ ʫʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʌ 

ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ, ʥʘʯʥʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ 1 ʷʥʚʘʨʷ 2024 ʛʦʜʘ. ʂ 2026 ʛʦʜʫ ʥʘ ʵʪʦʡ 

ʧʣʘʪʬʦʨʤʝ ʫʞʝ ʜʦʣʞʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, 101 ʩʝʨʚʠʩ. 

ɼʦ ʢʦʥʮʘ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʧʝʨʚʫʶ ʬʘʟʫ ʧʝʨʝʚʦʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʩʬʝʨʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ, ʩʧʦʨʪʘ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʙʫʜʫʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩʝʨʚʠʩʳ 24 ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ ʠ 8 ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʷʪ ʚ ʢʘʯʝʩʪʚʝ ʧʠʣʦʪʥʳʭ. [8] 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ: 

1. ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʢʫ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʩʦʜʝʡʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ. 
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ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʩʫʨʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ʋʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ: ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʜʝʡʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʜʦʩʪʫʧʘ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʫʩʣʫʛʘʤ ʜʣʷ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʦʚ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʝʨʚʠʩʳ, ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ 

ʰʠʨʦʢʦʤʫ ʠ ʫʜʦʙʥʦʤʫ ʜʦʩʪʫʧʫ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʫʛʘʤ. 

3. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʡ: ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʠʤʫʣʠʨʫʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢʘʭ. ʇʦʜʜʝʨʞʢʘ ʩʪʘʨʪʘʧʦʚ, ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

4. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʨʝʛʠʦʥʘʭ 

ʩʦʜʝʡʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʙʠʟʥʝʩʘ. ɹʳʩʪʨʳʡ ʠ ʥʘʜʝʞʥʳʡ ʜʦʩʪʫʧ ʢ 

ʠʥʪʝʨʥʝʪʫ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʠ ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

5. ʕʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ: ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ. ʕʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ. 

6. ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ: ʨʝʛʠʦʥʳ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʱʠʝ ʮʠʬʨʦʚʳʝ 

ʠʥʥʦʚʘʮʠʠ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʷ 

ʤʝʩʪʥʦʛʦ ʙʠʟʥʝʩʘ. 

ɺ ʮʝʣʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʚʳʟʦʚʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʘʰʫʪʘ ɸ.ʆ., ʅʝʩʪʝʨʦʚ ʄ.ʉ., ʉʦʣʦʜʦʚʥʠʢʦʚʘ ʄ.ʇ. ʆʩʦʙʝʥʥʦʩʪʠ, ʬʘʢʪʦʨʳ ʠ ʧʨʦʙʣʝʤʳ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ // ʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ: ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ URL: https://eee-region.ru/article/7522/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 05.10.2023). 

2. ɹʘʣʪʘʪʘʨʦʚʘ ʉ.ɹ., ʄʠʞʠʪʜʦʨʞʠʝʚʘ ʉ.ɼ. ʆʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ // ʄʠʨʦʚʘʷ ʥʘʫʢʘ. 2022. ˉ1 (58). URL: 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
228 

 

 

https://cyberleninka.ru/article/n/osobennosti-tsifrovizatsii-v-ramkah-razvitiya-regionov (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 23.09.2023) 

3. ɹʫʪʝʥʢʦ ɽ.ɼ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʨʝʛʠʦʥʦʚ ʢʘʢ ʯʘʩʪʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʨʘʥʳ / ɽ.ɼ. ɹʫʪʝʥʢʦ // 

ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʉɿʀʋ ʈɸʅʍʠɻʉ. ʊʦʤ 13. ɺʳʧʫʩʢ 5 (57). ð ʉ. 19-25. 

4. ʎʠʬʨʦʚʠʟʘʮʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ // TAdviser. ɻʦʩʫʜʘʨʩʪʚʦ. ɹʠʟʥʝʩ. ʊʝʭʥʦʣʦʛʠʠ URL: 

https://www.tadviser.ru/index.php/ʉʪʘʪʴʷ:ʎʠʬʨʦʚʠʟʘʮʠʷ_ʨʝʛʠʦʥʦʚ_ʈʦʩʩʠʠ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 15.09.2023). 

5. ɸʥʪʦʥʝʥʢʦ ʅ.ɸ., ʅʘʪʘʰʢʠʥʘ ɽ.ɸ. ʎʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ // ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʈʦʩʩʠʠ: ʄ.- ʊʫʣʘ: ʆʆʆ çʊʫʣʴʩʢʠʡ ʧʦʣʠʛʨʘʬʠʩʪ 1è, 2020. ï ʉ. 418-422. 

6. ʅʘʟʚʘʥʳ ʚʝʜʦʤʩʪʚʘ ʠ ʤʠʥʠʩʪʝʨʩʪʚʘ, ʩʪʘʚʰʠʝ ʣʫʯʰʠʤʠ ʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ // ʆʙʲʷʩʥʷʝʤ.ʈʌ URL: https://xn--90aivcdt6dxbc.xn--

p1ai/articles/news/nazvany_vedomstva_i_ministerstva_stavshie_luchshimi_v_tsifrovoy_transfor

matsii/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.09.2023). 

7. ɺ ʈʦʩʩʠʠ ʙʫʜʝʪ ʩʦʟʜʘʥ ʦʧʝʨʘʪʠʚʥʳʡ ʰʪʘʙ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ // 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʤʘʩʩʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ URL: https://digital.cap.ru/news/2023/07/18/v-rossii-

budet-sozdan-operativnij-shtab-po-iskusst (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.09.2023). 

8. ʈʫʢʦʚʦʜʠʪʝʣʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴ ʧʦ ʫʨʦʚʥʶ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ 

ʨʝʛʠʦʥʘʭ // ʀʅʊʎ çɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʦʣʠʥʘè URL: 

https://aiv.center/tpost/zh0u31l6e1-rukovoditelei-tsifrovoi-transformatsii-b (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.09.2023). 

9. ʉʪʨʦʝʚ ɺ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʈʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2023. ˉ9. ʉ. 56. 

10. ʉʪʨʦʝʚ ɺ.ɺ., ʏʫʝʚ ʉ.ɺ., ʊʠʭʦʥʦʚ ɸ.ʀ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʭʘʥʠʟʤʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ // 

ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ. 2023. ˉ1. ʉ. 397-406. 

References 

1. Pashuta A.O., Nesterov M.S., Solodovnikova M.P. Features, factors and problems of 

digitalization within the framework of the development of the countryôs regions // Regional 

Economics and Management: electronic scientific journal URL: https://eee-

region.ru/article/7522/ (date of access: 10/05/2023). 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
229 

 

 

2. Baltatarova S.B., Mizhitdorzhieva S.D. Features of digitalization within the framework of 

regional development // World Science. 2022. No. 1 (58). URL: 

https://cyberleninka.ru/article/n/osobennosti-tsifrovizatsii-v-ramkah-razvitiya-regionov (access 

date: 09.23.2023) 

3. Butenko E.D. Digitalization of regions as part of the digitalization of the country / E.D. 

Butenko // Scientific works of SZIU RANEPA. Volume 13. Issue 5 (57). ð P. 19-25. 

4. Digitalization of Russian regions // TAdviser. State. Business. Technologies URL: 

https://www.tadviser.ru/index.php/Article: Digitalization_of_regions_of_Russia (date of access: 

09/15/2023). 

5. Antonenko N.A., Natashkina E.A. Digital infrastructure and its transformation in the context 

of the transition to a digital economy // State and administrative management in Russia: M.-Tula: 

Tula Polygraphist 1 LLC, 2020. ï pp. 418-422. 

6. Departments and ministries that have become the best in the digital transformation of 

Russian regions are named // Explain.RF URL: https://xn--90aivcdt6dxbc.xn--

p1ai/articles/news/nazvany_vedomstva_i_ministerstva_stavshie_luchshimi_v_tsifrovoy_transfor

matsii/ (access date: 09.17.2023). 

7. An operational headquarters for artificial intelligence will be created in Russia // Ministry of 

Digital Development, Information Policy and Mass Communications of the Chuvash Republic 

URL: https://digital.cap.ru/news/2023/07/18/v-rossii-budet- sozdan-operativnij-shtab-po-iskusst 

(date of access: 09/15/2023). 

8. Digital transformation leaders will be assessed by the level of AI implementation in the 

regions // INTC ñAerospace Innovation Valleyò URL: https://aiv.center/tpost/zh0u31l6e1-

rukovoditelei-tsifrovoi-transformatsii-b (access date: 09/16/2023) . 

9. Stroev V.V. Modern trends in the development of digitalization of the economic model of 

Russian regions // Moscow Economic Journal. 2023. No. 9. P. 56. 

10. Stroev V.V., Chuev S.V., Tikhonov A.I. Development of tools for organizing an import 

substitution mechanism in the conditions of international sanctions pressure // Management 

accounting. 2023. No. 1. pp. 397-406. 

ɼʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: ʉʪʨʦʝʚ ɺ.ɺ., ɹʣʠʟʢʠʡ ʈ.ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚ 

ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2023. ˉ 11. 

URL: https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-

11-2023-17/ 

É ʉʪʨʦʝʚ ɺ.ɺ., ɹʣʠʟʢʠʡ ʈ.ʉ., 2023. ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2023,  ̄11. 

https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-11-2023-17/
https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-11-2023-17/


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
230 

 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

Original article 

ʋɼʂ 330.34 

doi: 10.55186/2413046X_2023_8_11_555 

ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ ʀʅʉʊʀʊʋʎʀʆʅɸʃʔʅʓʍ ʄɽʍɸʅʀɿʄʆɺ 

ɸɼɸʇʊɸʎʀʀ ʅɸʉɽʃɽʅʀʗ ʇʈʀɻʈɸʅʀʏʅʓʍ ʊɽʈʈʀʊʆʈʀʁ ɺ ʋʉʃʆɺʀʗʍ 

ʇɽʈɽʍʆɼɸ ʂ ɼʀʅɸʄʀʏʅʆʄʋ ʈɸɿɺʀʊʀʖ 

DIRECTIONS  OF DEVELOPMENT  OF INSTITUTIONAL  MECHANISMS  FOR 

ADAPTATION  OF THE POPULATION  OF BORDER TERRITO RIES IN 

CONDITIONS  OF TRANSITION  TO DYNAMIC  DEVELOPMENT  

 

ʀʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʘ ʅʀʈ ʀʥʩʪʠʪʫʪʘ 

ʵʢʦʥʦʤʠʢʠ ʋʨʆ ʈɸʅ ʥʘ 2022ï2023 ʛʛ. 

Financial Support: The study was carried out as part of the research plan of the Institute of 

Economics of the Ural Branch of the Russian Academy of Sciences for 2022ï2023. 

ʆʨʣʦʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ, 

ʂʫʨʛʘʥʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʋʨʆ ʈɸʅ (ʂʫʨʛʘʥ, ʈʦʩʩʠʷ), E-mail: 

orlovsn@list.ru 

ʃʫʛʦʚʦʡ ʀʣʴʷ ʅʠʢʦʣʘʝʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʂʫʨʛʘʥʩʢʠʡ ʬʠʣʠʘʣ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʋʨʆ ʈɸʅ (ʂʫʨʛʘʥ, ʈʦʩʩʠʷ), ɽ-mail: ilyalugovoy1996@yandex.ru 

Orlov S.N., Dr. Sci. (Economics), professor, director, Kurgan Branch, Institute of Economics of 

the Ural Branch of the Russian Academy of Sciences (Kurgan, Russian Federation), E-mail: 

orlovsn@list.ru 

Lugovoy I.N., junior researcher, Kurgan Branch, Institute of Economics of the Ural Branch 

of     the     Russian     Academy     of     Sciences     (Kurgan,     Russian     Federation), E-mail: 

ilyalugovoy1996@yandex.ru 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ. ʎʝʣʴʶ ʩʪʘʪʴʠ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
231 

 

 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʥʝʥʠʡ ʫʯʝʥʳʭ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʬʦʨʤʘʣʴʥʳ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʤʝʱʘʶʪʩʷ ʥʝʬʦʨʤʘʣʴʥʳʤʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʦʩʥʦʚʥʫʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

Abstract. The problem of developing institutional mechanisms for the adaptation of the 

population of border areas in the context of dynamic changes is becoming especially acute. The 

purpose of the article is to determine the directions for the development of institutional 

mechanisms for the adaptation of the population of border regions. The reliability and validity of 

the results obtained is based on a theoretical analysis of the scientific literature and a 

comparative analysis. It has been established that inefficient formal mechanisms of adaptation of 

the population of border areas are replaced by informal ones. It is concluded that the main 

institutional problem for the adaptation of the population of border areas is the low quality of 

interaction between existing institutional mechanisms. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʧʨʠʛʨʘʥʠʯʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʘʜʘʧʪʘʮʠʠ, ʥʝʬʦʨʤʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ 

Keywords: spatial economy, adaptation, border area, institutional adaptation mechanism, 

informal practices 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʚʳʩʪʫʧʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʩʧʨʦʧʦʨʮʠʠ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʝ 

ʢʦʥʢʫʨʝʥʮʠʶ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʚʠʪʠʝ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʨʝʛʠʦʥʦʚ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʝʝ 

ʨʘʟʚʠʪʠʝʤ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʣʠʷʥʠʷ. 

ɽʩʣʠ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʪʴ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ ʙʫʜʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʪʠʭʠʡʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʣʝʢʫʱʠʝ ʥʝʤʘʣʦ ʧʨʦʙʣʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ. ʇʦʷʚʣʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘ ʪʦʯʝʢ ʨʦʩʪʘ ʙʫʜʝʪ ʚʣʠʷʪʴ 

ʥʘ ʧʝʨʝʪʷʛʠʚʘʥʠʝ ʠ ʧʝʨʝʤʘʥʠʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠʟ ʩʦʩʝʜʥʠʭ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʪʨʫʜʦʚʳʭ. ʇʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʟʘʢʦʥʦʤʝʨʥʦ ʙʫʜʝʪ 

ʧʦʚʳʰʘʪʴʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʧʨʘʚʠʪʴʩʷ ʩ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʣʠʰʴ ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʚʣʘʩʪʝʡ ʨʝʛʠʦʥʘ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ. ʇʨʠ ʪʘʢʦʡ ʢʦʥʲʶʥʢʪʫʨʝ, ʢʘʢ ʤʝʩʪʥʦʝ 
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ʥʘʩʝʣʝʥʠʝ, ʪʘʢ ʠ ʧʨʠʝʟʞʝʝ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. 

ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʣʦʞʠʪʩʷ ʙʨʝʤʝʥʝʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʠ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ, ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʚʦʧʨʦʩʳ ʘʜʘʧʪʘʮʠʠ 

ʛʨʘʞʜʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʋ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʛʨʘʥʠʮ. ʂʘʞʜʳʡ ʨʝʛʠʦʥ 

ʦʪʣʠʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʜʝʡʩʪʚʫʶʱʝʡ ʥʳʥʝ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ 

ʩʧʠʩʢʦʤ ʩʪʨʘʥ, ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʈʦʩʩʠʠ. ʆʙʦʩʪʨʷʝʪ ʧʨʦʙʣʝʤʫ ʘʜʘʧʪʘʮʠʠ ʞʠʪʝʣʝʡ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʚʭʦʞʜʝʥʠʝ ʥʦʚʳʭ ʯʝʪʳʨʝʭ ʨʝʛʠʦʥʦʚ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ 

ʝʱʝ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʣʠʩʴ ʚ ʝʜʠʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʟʥʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʚ ʢʘʯʝʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ, 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʋʢʨʘʠʥʝ, ʚ ʫʩʣʦʚʠʷʭ ʚʦʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʩʪʠʭʠʡʥʦ ʠ ʦʯʝʥʴ ʜʠʥʘʤʠʯʥʦ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʷʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʫʯʥʦʛʦ 

ʦʩʤʳʩʣʝʥʠʷ ʚʣʠʷʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʥʘ ʥʘʩʝʣʝʥʠʝ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ ʥʝʧʨʦʩʪʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʚʳʨʘʙʦʪʢʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʛʨʘʥʠʮʳ 

ʚʣʠʷʶʪ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʝʜʝʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʪʝʧʝʥʴ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʙʫʜʝʪ ʩʠʣʴʥʦ ʚʣʠʷʪʴ 

ʥʘ ʩʪʝʧʝʥʴ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʘʜʘʧʪʘʮʠʶ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʄʝʪʦʜʠʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʠʪʳʚʘʣʠʩʴ ʤʥʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʫʯʠʣʠ ʥʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʘʢʪʠʚʥʦʡ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʢ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʘʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ 

ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʦʥʦʜʘʪʝʣʷ ʢ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʜʘʧʪʘʮʠʠ, ʧʨʦʪʝʢʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜʘʧʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʨʘʤʢʘʤʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʠ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ 
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ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʜʘʧʪʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [10; 11]. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʚ ʩʪʨʘʥʘʭ, 

ʠʤʝʶʱʠʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʛʠʦʥʳ. ʉʨʘʚʥʝʥʠʝ ʨʘʟʥʳʭ ʤʥʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʝʝ 

ʧʨʦʮʝʩʩʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʦʤʧʣʝʢʩʥʳʤʠ, ʠ ʦʭʚʘʪʳʚʘʪʴ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʜʝʤʦʛʨʘʬʠʶ, 

ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ, ʪʨʫʜ, ʠʥʩʪʠʪʫʪʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʪʘʢ ʢʘʢ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʘʨʘʤʝʪʨʳ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʫʯʝʪ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʙʨʘʱʝʥʠʝ ʢ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘʩʝʣʝʥʠʝ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʨʘʥʩʛʨʘʥʠʯʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʬʫʥʢʮʠʷʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʘʥʠʮ. ʊʘʢ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʘʥʠʮ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʛʨʘʥʠʯʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ 

ʩʚʷʟʝʡ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʟʦʥʦʡ ʢʦʥʬʣʠʢʪʘ, ʢʦʦʧʝʨʘʮʠʠ ʣʠʙʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɼʚʝ ʠ 

ʙʦʣʝʝ ʪʝʨʨʠʪʦʨʠʡ ʦʙʨʘʟʫʶʪ ʩʦʩʪʘʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʟʚʝʥʴʷʤʠ ʢʦʥʪʘʢʪʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʯʝʥʳʭ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʘʜʘʧʪʘʮʠʶ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 

ʬʦʨʤʘʣʴʥʳʝ (ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʦ, ʦʨʛʘʥʠʟʘʮʠʠ) ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ 

ʠʥʩʪʠʪʫʪʳ (ʩʝʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʜʦʙʨʦʚʦʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʦʙʳʯʘʠ ʠ ʜʨ.). ʂʘʞʜʳʡ ʠʟ 

ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʘʙʦʨ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ 

ʬʦʨʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʠʥʩʪʠʪʫʪ. ʅʘʙʦʨ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʬʝʨʝ, 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɿʘʢʦʥʦʤʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 
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ʯʪʦ, ʝʩʣʠ ʥʝ ʨʘʙʦʪʘʶʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ, ʪʦ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʭʦʜʷʪ ʥʝʬʦʨʤʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʤʠʥ 

çʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷè ʂ.ʉ. ɻʦʥʯʘʨʦʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ 

ʢʘʢ ʩʠʩʪʝʤʫ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʦʛʣʘʰʝʥʠʡ ʠ ʤʝʨ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʜʘʧʪʘʮʠʠ [3, ʩ.116-117]. ʉʣʝʜʫʝʪ 

ʧʨʠʟʥʘʪʴ, ʯʘʩʪʴʶ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʧʨʠʟʥʘʝʪ ʩʪʨʫʢʪʫʨʳ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠʛʨʘʥʠʯʥʳʡ ʨʝʛʠʦʥ ʢʘʢ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʘʧʪʘʮʠʠ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʚʫʭ ʠ ʙʦʣʝʝ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʩʪʠʪʫʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ [4, ʩ.29-40]. ʅʘ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ C.K.W. Chow K. ʠ Tsui 

ʧʨʝʜʩʪʘʚʣʝʥʘ çʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴè, ʦʙʲʷʩʥʷʶʱʘʷ ʧʨʠʯʠʥʳ ʠ ʤʦʪʠʚʳ ʧʦʝʟʜʦʢ 

ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʚ ʂʠʪʘʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʫʩʪʘʥʦʚʠʣʠ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʜʦʭʦʜʦʚ ʦʪ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʪʫʨʠʟʤʘ ʩ ɺɺʇ, ʵʢʩʧʦʨʪʦʤ ʠ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʫʨʦʚʥʝ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʈʦʩʩʠʠ, ʧʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʘʙʣʶʜʘʶʪʩʷ ʦʙʨʘʪʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʚʣʠʷʝʪ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʢʫʨʩ ʨʦʩʩʠʡʩʢʦʡ ʚʘʣʶʪʳ, ʥʘʙʣʶʜʘʝʤʳʡ ʜʦ 

2014 ʛʦʜʘ ʚʣʠʷʣ ʥʘ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʧʦʝʟʜʦʚ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʚ ʂʠʪʘʡ; ʦʜʥʘʢʦ, ʝʝ 

ʜʝʚʘʣʴʚʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʦʢʘ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʠʪʘʡʩʢʦʛʦ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ, ʯʝʤ ʥʝ ʩʤʦʛʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʚʣʘʩʪʠ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ. ʇʦʩʣʝ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʝʟʜʦʢ ʚ ʚ 

ʧʨʠʛʨʘʥʠʯʥʳʝ ʢʠʪʘʡʩʢʠʝ ʨʝʛʠʦʥʳ ʤʝʩʪʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʩʪʘʣʠ ʪʝʨʧʝʪʴ ʫʙʳʪʢʠ [6]. 

ɺʳʭʦʜʦʤ ʠʟ ʢʨʠʟʠʩʘ ʫ ʢʠʪʘʡʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʩʪʘʣʘ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ 

ʪʫʨʠʟʤ. ʅʘ ʦʩʥʦʚʝ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʤʦʜʝʣʠ 

ʘʜʘʧʪʘʮʠʠ ʦʪʨʘʩʣʝʡ ʤʝʩʪʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʨʘʟʫʶʱʝʡ ʠʥʜʫʩʪʨʠʶ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ: ʚʦ-

ʧʝʨʚʳʭ, ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʜʝʚʘʣʴʚʘʮʠʷ ʤʝʩʪʥʦʡ ʚʘʣʶʪʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʚʥʝʰʥʠʭ ʪʫʨʠʩʪʦʚ; ʝʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʚʘʣʴʚʘʮʠʷ, ʪʦ ʧʨʠʦʨʠʪʝʪ 

ʜʦʣʞʝʥ ʦʪʜʘʚʘʪʴʩʷ ʚʥʫʪʨʝʥʥʝʤʫ ʪʫʨʠʟʤʫ (ʜʣʷ ʧʨʠʤʝʨʘ, ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʚ ʂʠʪʘʝ 

ʧʨʝʚʳʰʘʝʪ ʟʘʨʫʙʝʞʥʳʡ ʚ ʙʦʣʝʝ ʯʝʤ ʚ 30 ʨʘʟ [6]. ʋʜʝʣʷʷ ʚʥʠʤʘʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, 

ʰʚʝʡʮʘʨʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɽ.ɺ. ʄʠʭʘʡʣʦʚʘ ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʜʝʚʘʣʴʚʘʮʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʨʫʙʣʷ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʦʜʝʣʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
235 

 

 

ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʶ ʢʠʪʘʡʩʢʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʂʘʢ ʩʯʠʪʘʶʪ S. Doğzbğasz, 

A. Raczyk, F. Lara-Valencia, ʦʨʛʘʥʠʟʘʮʠʷ ʢʠʪʘʡʩʢʦʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʦʩʩʠʡʩʢʠʭ ʪʫʨʠʩʪʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʘʥʘʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ ʚ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [7, ʩ.347-361; 9, ʩ.210-213]. 

ʋʯʝʪ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʪʦʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʢʣʠʤʘʪʘ. 

ʏʝʰʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ N. Ryzhova ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʣʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʥʝʬʦʨʤʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʦʩʩʠʡʩʢʦ-

ʢʠʪʘʡʩʢʠʭ ʨʝʛʠʦʥʘʭ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʥʘʙʣʶʜʝʥʠʷʭ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʧʦʝʟʜʦʢ ʨʦʩʩʠʷʥ ʚʠʜʠʪ ʦʨʛʘʥʠʟʘʮʠʶ 

ʥʝʬʦʨʤʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʨʳʥʢʦʚ ʪʨʫʜʘ. ʇʦ ʤʥʝʥʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʦʨʛʘʥʠʟʘʮʠʷ çʩʝʨʳʭ ʩʭʝʤè ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʩʦʭʨʘʥʷʝʪ ʦʙʦʨʦʪʳ 

(ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ, ʧʦʜʩʪʘʚʥʳʝ ʣʠʮʘ, ʢʦʥʪʨʘʙʘʥʜʘ, ʯʝʣʥʦʯʥʘʷ ʪʦʨʛʦʚʣʷ ʠ ʜʨ.) [10, ʩ.200-

201]. ʆʜʥʘʢʦ, ʧʦʜʦʙʥʳʝ ʥʝʬʦʨʤʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʪʠʭʠʡʥʦʡ 

ʘʜʘʧʪʘʮʠʠ, ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʨʦʩʩʠʡʩʢʠʤʠ ʚʣʘʩʪʷʤʠ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [11, c.9-10].  ʇʦʷʚʣʝʥʠʝ ʢʨʫʧʥʳʭ ʢʠʪʘʡʩʢʠʭ 

ʤʘʨʢʝʪʧʣʝʡʩʦʚ ʧʦʨʦʜʠʣʦ ʫʩʣʫʛʫ ʧʦ ʦʙʭʦʜʫ ʪʘʤʦʞʝʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ 

ʜʦʩʪʘʚʢʫ ʥʝʦʙʭʦʜʠʤʳʭ ʪʦʚʘʨʦʚ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʛʨʘʥʠʮʫ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʠʪʘʝ 

ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʪʦʚʘʨ, ʠ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʛʨʘʥʠʮʫ ʜʣʷ ʝʛʦ ʧʦʣʫʯʘʪʝʣʷ. 

ʆʜʥʘʢʦ, ʧʦʜʦʙʥʳʝ ʧʨʘʢʪʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʘʭ: ʚʳʚʦʟ ʪʦʚʘʨʘ ʤʝʣʢʠʤʠ ʧʘʨʪʠʷʤʠ ʥʘ ʨʝʡʩʦʚʳʭ ʘʚʪʦʙʫʩʘʭ ʥʘ 

ʬʦʨʤʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʫʧʣʘʪʳ ʪʘʤʦʞʝʥʥʦʛʦ ʧʣʘʪʝʞʘ. ʇʦ ʜʘʥʥʳʤ 

ʥʦʚʦʩʪʥʦʛʦ ʘʛʝʥʪʩʪʚʘ Biang.ru , ʧʨʠʝʟʞʘʶʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʪʫʨʠʩʪʳ, ʧʦʣʴʟʫʷʩʴ ʙʠʟʥʝʩ-

ʚʠʟʘʤʠ, ʩʪʫʜʝʥʯʝʩʢʠʤʠ, ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʚʠʟʘʤʠ, ʧʳʪʘʶʪʩʷ ʥʝʣʝʛʘʣʴʥʦ 

ʪʨʫʜʦʫʩʪʨʦʠʪʴʩʷ ʚ ʂʠʪʘʝ, ʛʜʝ ʨʳʥʦʢ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʪʨʫʜʘ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ 

[] [1]. 

ʇʦ ʤʥʝʥʠʶ L. Yuxuan, Zh. Yuliang ʠ W. Chaoran ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʚ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʝʰʘʶʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʙʘʨʴʝʨʳ, ʚʳʟʚʘʥʥʳʝ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʧʦʣʠʪʠʢʦʡ ʬʝʜʝʨʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʵʢʦʥʦʤʠʢ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʧʨʦʚʘʣʦʤ ʧʨʦʛʨʘʤʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʩ 

ʢʠʪʘʡʩʢʠʤʠ ʧʨʠʛʨʘʥʠʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ [8]. 

https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-11-2023-22/#_ftn1
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ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, 

ʩʦʟʜʘʶʱʠʭ ʬʝʥʦʤʝʥ ʩʚʝʨʭʢʦʥʮʝʥʪʨʘʮʠʠ. ʏʨʝʟʤʝʨʥʘʷ ʧʦʩʝʱʘʝʤʦʩʪʴ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʦʮʠʘʣʴʥʫʶ, ʢʦʤʤʫʥʘʣʴʥʫʶ, ʜʦʨʦʞʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʠ ʚʣʠʷʝʪ ʥʘ ʢʦʥʢʫʨʝʥʮʠʶ ʧʨʠʝʟʞʠʭ ʩ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. ɸʜʘʧʪʘʮʠʷ 

ʤʠʛʨʘʥʪʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʥʝ ʦʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʘ 

ʦʪ ʩʠʩʪʝʤʳ ʩʝʤʝʡʥʳʭ, ʟʝʤʣʷʯʝʩʢʠʭ, ʢʣʘʥʦʚʳʭ ʩʚʷʟʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʤʠʛʨʘʥʪʳ ʧʦʣʫʯʘʶʪ 

ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ ʫʩʣʫʛʠ. ɾʝʩʪʢʠʝ ʨʘʤʢʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, 

ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʥʝ ʧʦʜʦʪʯʸʪʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʚʣʘʩʪʷʤ, ʧʦʵʪʦʤʫ ʚ ʨʝʛʠʦʥʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʧʦʜʭʦʜ. 

ʈʘʟʜʝʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʤʝʞʜʫ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚʳʥʫʞʜʘʝʪ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʨʝʰʘʪʴ ʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʜʥʘʢʦ, ʙʝʟ ʧʦʣʥʦʤʦʯʠʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʥʝ 

ʤʦʛʫʪ ʚʳʩʪʨʘʠʚʘʪʴ ʜʝʡʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʤʝʨ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʙʣʝʤʫ ʘʜʘʧʪʘʮʠʠ 

ʤʠʛʨʘʥʪʦʚ. ɺʦʧʨʦʩʳ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʘʜʘʧʪʘʮʠʠ ʤʠʛʨʘʥʪʦʚ ʬʘʢʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʣʝʯʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʠʛʨʘʥʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʦʩʦʙʦʡ 

ʢʘʪʝʛʦʨʠʝʡ ʥʘʩʝʣʝʥʠʷ [5, ʩ.16-26]. ʏʘʩʪʠʯʥʦ ʵʪʠ ʧʨʦʙʣʝʤʳ ʨʝʰʘʝʪ ʙʠʟʥʝʩ, ʥʘʨʘʙʘʪʳʚʘʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʣʘʩʪʷʤʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ 

ʘʜʘʧʪʘʮʠʠ ʤʠʛʨʘʥʪʦʚ (ʧʦʣʫʯʝʥʠʝ ʢʚʦʪ ʥʘ ʧʨʠʝʟʞʠʭ, ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ). 

ɺʳʚʦʜʳ. ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʩʪʘʪʴʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʥʘʢʦʧʠʣʦʩʴ 

ʥʝʤʘʣʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʜʘʧʪʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʨʝʦʜʦʣʝʥʠʝ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʠʥʩʪʠʪʫʪʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ. ʇʨʠʛʨʘʥʠʯʥʳʡ ʨʝʛʠʦʥ ʢʘʢ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʝʩʣʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʩʪʠʪʫʪʳ ʠ 

ʤʝʭʘʥʠʟʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʨʝʞʠʤ ʦʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ, ʚʦʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ) 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ 

ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʨʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɸʥʘʣʠʟ ʤʥʝʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ 

ʘʜʘʧʪʘʮʠʠ (ʩʦʮʠʘʣʴʥʦʡ, ʙʳʪʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ). ʊʘʤ, ʛʜʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʥʝ ʨʘʙʦʪʘʶʪ, ʦʥʠ ʟʘʤʝʱʘʶʪʩʷ ʩʪʠʭʠʡʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʘʜʘʧʪʘʮʠʠ 
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ʥʘ ʦʩʥʦʚʝ çʩʝʨʳʭ ʩʭʝʤè: ʦʪʩʫʪʩʪʚʠʝ ʣʝʛʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʨʫʜʦʚʦʡ ʘʜʘʧʪʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʣʠʙʦ ʨʝʘʣʠʟʘʮʠʷ ʤʝʩʪʥʳʭ ʠʥʪʝʨʝʩʦʚ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʬʦʨʤʝ ʫʥʠʢʘʣʴʥʳʭ ʧʨʘʢʪʠʢ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʩʦʦʪʥʦʩʷʪʩʷ ʩ 

ʞʝʩʪʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 

ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʟʢʦʤ ʢʘʯʝʩʪʚʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ (ʋʌʄʉ, 

ʚʣʘʩʪʠ ʨʝʛʠʦʥʘ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ) ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʨʘʟʨʦʟʥʝʥʥʦ, ʨʝʰʘʷ ʧʨʦʙʣʝʤʳ 

ʘʜʘʧʪʘʮʠʠ ʞʠʪʝʣʝʡ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʣʠʙʦ ʥʝʬʦʨʤʘʣʴʥʦ, ʯʪʦ ʥʝ 

ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʟʘʢʦʥʘ. 

ʉʢʘʟʘʥʥʦʝ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ 

ɽɸʕʉ, ʘ ʪʘʢʞʝ ʠʭ ʧʘʨʪʥʝʨʦʚ. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʩʪʫʧʘʝʪ ʘʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ 

ʥʝʜʦʩʪʘʪʢʦʚ ʉʦʶʟʘ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʳ ʥʝʪʘʨʠʬʥʳʭ ʙʘʨʴʝʨʦʚ. ʇʦʤʠʤʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʱʠʭ ʨʳʥʢʦʚ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʘʚʪʦʨ ʫʜʝʣʷʝʪ 

ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʫ ʨʘʩʰʠʨʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɽɸʕʉ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʠ ʨʝʛʠʦʥʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʷʜʫ ʩʪʨʘʥ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʫ ʨʷʜʘ ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ 

ʢ ʚʳʷʚʣʝʥʠʶ ʨʷʜʘ ʧʨʦʙʣʝʤ ʉʦʶʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʠ 

ʥʝʜ,ʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʪʦʨʛʦʚʣʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ-ʯʣʝʥʘʤʠ. 

Abstract. The author examines the trade and economic relations of the EAEU member states, as 

well as their partners. The key feature is the analysis of the advantages and disadvantages of the 

Union, as well as the current topic of non-tariff barriers. In addition to the study of trade 

relations, common markets of the participating countries, the author pays attention to the issue of 

expanding the activities of the EAEU with other countries and regions, in particular Latin 

America and China. According to the analysis, as well as the opinion of a number of foreign 

researchers, the author comes to the identification of a number of problems of the Union, namely 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH.png
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the presence of economic asymmetry and insufficient volume of trade within the organization 

between the member countries. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɽɸʕʉ, ɼʦʛʦʚʦʨ ʦ ɽɸʕʉ, ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, 

ʥʝʪʘʨʠʬʥʳʝ ʙʘʨʴʝʨʳ, ʦʙʱʠʝ ʨʳʥʢʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ɽɸʕʉ 

Keywords: EAEU, EAEU Treaty, trade and economic relations, non-tariff barriers, common 

markets, EAEU energy market 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʧʝʨʝʜ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʩʪʘʣʘ ʟʘʜʘʯʘ 

ʩʦʭʨʘʥʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʤʝʞʜʫ ʵʢʦʥʦʤʠʢʘʤʠ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚ. ʇʦʜʦʙʥʦʝ ʫʜʘʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʩʧʫʩʪʷ 10 ʣʝʪ, ʢʦʛʜʘ ʚ 2010 ʛʦʜʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʝʡ, ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʙʳʣ ʩʦʟʜʘʥ ʊʘʤʦʞʝʥʥʳʡ 

ʩʦʶʟ. ɺ 2015 ʛʦʜʫ ʦʥ ʙʳʣ ʨʘʩʰʠʨʝʥ ʠ ʜʦʧʦʣʥʝʥ ʘʢʪʫʘʣʴʥʳʤ ʩʦʙʳʪʠʝʤ ï ʩʦʟʜʘʥʠʝʤ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ). ʂ ɽɸʕʉ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʈʝʩʧʫʙʣʠʢʘ 

ɸʨʤʝʥʠʷ ʠ ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ɽɸʕʉ ʩʪʘʣ ʩʦʩʪʦʷʪʴ ʠʟ ʧʷʪʠ 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ. ʊʨʠ ʩʪʨʘʥʳ ʫʯʘʩʪʚʫʶʪ ʥʘ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʘ-ʥʘʙʣʶʜʘʪʝʣʷ: 

ʄʦʣʜʦʚʘ, ʋʟʙʝʢʠʩʪʘʥ ʠ ʂʫʙʘ. 

ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʳʡ ʠ 

ʘʤʬʠʙʠʡʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʘʨʝʥʝ. ʆʥ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʫʶ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ, ʬʫʥʢʮʠʦʥʠʨʫʷ ʢʘʢ ʩʚʷʟʫʶʱʠʡ ʵʣʝʤʝʥʪ ʤʝʞʜʫ ɿʘʧʘʜʥʳʤʠ ʠ 

ɺʦʩʪʦʯʥʳʤʠ ʙʣʦʢʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝ 

ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʥʟʠʪʘʮʠʠ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʢʘʧʠʪʘʣʘ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʩʝʢʪʦʨʘʭ; ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʯʣʝʥʦʚ ʩʦʶʟʘ 

ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠʭ ʛʨʘʞʜʘʥ. 

ʉ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʤʝʞʜʫ ʫʯʘʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ 

ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʨʦʣʠ ɽɸʕʉ ʢʘʢ ʝʜʠʥʦʡ ʝʜʠʥʠʮʳ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʨʝʜʠʪʝʣʴʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ɽɸʕʉ çʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʘʚʦʚʳʤ ʩʪʘʪʫʩʦʤè [1]. 

ʉʦʛʣʘʩʥʦ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʜʦʢʪʨʠʥʝ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. ʀʭ ʧʨʘʚʦʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʧʦʜʧʠʩʘʥʥʦʛʦ ʠʭ ʦʩʥʦʚʘʪʝʣʷʤʠ-

ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʜʘʥʥʦʤ ʩʦʛʣʘʰʝʥʠʠ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʫʚʝʨʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʝʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ11 2023 

 
242 

 

 

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʩʣʫʯʘʝ ɽɸʕʉ 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʢʦʤʧʦʥʝʥʪʘ: 

1. ʖʨʠʜʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʣʘʜʘʪʴ ʧʨʘʚʘʤʠ ʠ ʥʝʩʪʠ 

ʦʙʷʟʘʥʥʦʩʪʠ; 

2. ɼʝʣʦʚʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʩʩʦʮʠʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʠ ʧʨʘʚʘ ʠ 

ʦʙʷʟʘʥʥʦʩʪʠ ʯʝʨʝʟ ʩʚʦʠ ʜʝʡʩʪʚʠʷ; 

3. ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ; 

4. ʉʧʦʩʦʙʥʦʩʪʴ ʥʝʩʪʠ ʶʨʠʜʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʵʬʬʝʢʪʠʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ɽɸʕʉ, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʷʚʠʪʴ ʨʝʰʠʤʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ, 

ʉʦʶʟʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʧʨʘʚʘ ʠ ʚʳʧʦʣʥʠʪʴ ʧʨʠʥʷʪʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ, ɽɸʕʉ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʚʠʣʝʛʠʷʤʠ ʠ ʠʤʤʫʥʠʪʝʪʘʤʠ, ʘ ʪʘʢʞʝ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʩʪʘʪʴʝ 40 ɼʦʛʦʚʦʨʘ 

ʦ ɽɸʕʉ [1]. 

ɺ ʜʘʥʥʦʤ ʜʦʛʦʚʦʨʝ ʶʨʠʜʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦ 

ʢʦʪʦʨʳʤ ʦʨʛʘʥʳ ɽɸʕʉ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʶ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʦ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʝʥʦ ʦʙʣʘʩʪʴʶ ʩʦʛʣʘʰʝʥʠʡ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʦʥ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʧʨʠʯʝʤ ʧʦʣʥʦʮʝʥʥʦʝ ʫʧʦʣʥʦʤʦʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʢʘʢ ʥʘʜʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʬʝʨʝ ʪʦʚʘʨʥʦʡ 

ʪʦʨʛʦʚʣʠ. ɺ ʦʙʱʝʤ, ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʚʩʝʡ ʩʬʝʨʳ ʢʦʤʧʝʪʝʥʮʠʡ ɽɸʕʉ, ʪʘʢ ʢʘʢ 

ʬʘʢʪʠʯʝʩʢʠ ʦʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʩʪʨʘʥ ɽɸʕʉ. 

ɺ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʩʦʜʝʡʩʪʚʠʝ ʧʝʨʝʭʦʜʫ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʨʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʧʦʩʦʙʥʦʡ ʫʢʨʝʧʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ. ʀʤʝʥʥʦ 

ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩ ʧʘʨʪʥʝʨʘʤʠ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚʦʟʥʠʢʣʠ 

ʥʘʧʨʷʞʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ. ʉʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʩʣʝʜʥʠʤ ʠ ʫʩʧʝʰʥʳʤ 

ʚʘʨʠʘʥʪʦʤ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʦʪʤʝʪʠʤ, ʯʪʦ 

ʵʪʦʪ ʩʦʶʟ ʘʚʪʦʢʨʘʪʠʡ ʠ ʛʠʙʨʠʜʥʳʭ ʨʝʞʠʤʦʚ ʚʦʟʥʠʢ ʚ ʩʝʨʝʜʠʥʝ XXI  ʚʝʢʘ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 




