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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 

ʍʣʳʩʪʫʥ ɺ.ʅ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʌɻɹʆʋ ɺʆ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè 

ʍʦʣʴʛʝʨ ʄʘʛʝʣʴ - ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʶʥʭʝʥʘ, ʧʦʯʝʪʥʳʡ ʧʨʝʟʠʜʝʥʪ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʛʝʦʜʝʟʠʩʪʦʚ, ʧʨʝʟʠʜʝʥʪ ɹʘʚʘʨʩʢʦʡ ɸʢʘʜʝʤʠʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʎʳʧʢʠʥ ʖ.ɸ. ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʘʨʢʝʪʠʥʛʘ, ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè; ORCID ID 0000-0002-0774-485X 

ʏʘʙʦ ʏʘʢʠ ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠ ʜʝʢʘʥ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʂʦʨʚʠʥʫʩʘ ʛ. ɹʫʜʘʧʝʰʪ (ɺʝʥʛʨʠʷ) 

ʐʘʛʘʡʜʘ ʅ.ʀ. - ʜ.ʵ.ʥ., ʜʦʮʝʥʪ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʅʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ çʈʝʘʣʴʥʳʡ 

ʩʝʢʪʦʨè; ʜʠʨʝʢʪʦʨ ʎʝʥʪʨʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ 

ʈʌè 

ʐʠʨʦʢʦʚʘ ɺ.ɸ. ï ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè; ʟʘʚʝʜʫʶʱʘʷ ʦʪʜʝʣʦʤ ʠʩʪʦʨʠʠ ʥʘʫʢ ʦ ɿʝʤʣʝ, 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʪʝʭʥʠʢʠ ʠʤʝʥʠ ʉ.ʀ. ɺʘʚʠʣʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ; ORCID ID 

0000-0003-0839-1416 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
4 

 

 

Editorial board  

 

Chief Editor: Ivanov Nikolai Ivanovich , Doctor of Economics, Associate Professor, Head of the Department 

of Economic Theory and Management, Acting Vice-Rector for Academic Affairs, State University of Land Use 

Planning 
 

Vershinin V.V.  - Chairman of the Editorial Board, Doctor of Economics, Professor, Head of the Department of Soil 

Science, Ecology and Nature Management, Honored Worker of the Higher School of the Russian Federation, 

Academician of the Russian Academy of Sciences, State University of Land Use Planning; ʆRCID iD 0000-0001-9046-

827X 

Andrea Segr¯ ï Doctor of Economics, Professor, Dean, Professor of the Department of International and 

Comparative Agrarian Policy at the Faculty of Agriculture, University of Bologna (Italy) 

Belobrov V.P. ï Doctor of Agricultural Sciences, Professor, Deputy Director, Academician of the Russian Academy 

of Sciences, V.V. Dokuchaev Soil Institute; ORCID ID 0000-0001-6126-5676 

Bunin M.S. - Doctor of Agricultural Sciences, Professor, Director, Honored Scientist of the Russian Federation, 

Central Scientific Agricultural Library, Full State Councilor of the Russian Federation, 3rd class 

Volkov S.N. ï Doctor of Economics, Professor, Head of the Department of Land Management, Academician of the 

Russian Academy of Sciences, Honored Scientist of the Russian Federation, State University of Land Use Planning; 

ORCID iD 0000-0002-0931-065X 

Gordeev A.V. ï Doctor of Economics, Professor, Academician of the Russian Academy of Sciences, Academician 

of RAS, Deputy Chairman of the State Duma of the Federal Assembly of the Russian Federation 

Gusakov V.G. ï Doctor of Economics, Professor, Academician of the National Academy of Sciences of Belarus, 

Honored Scientist of the Republic of Belarus, Academician of RASN, Academician of UAAS, Chairman of the Presidium, 

National Academy of Sciences of Belarus; ORCID ID 0000-0001-9897-9349 

Ivanov A.I.  ï Doctor of Agricultural Sciences, Professor, Head of the Department and Laboratory of Experimental 

Business, Corresponding Member of the Russian Academy of Sciences, FGBNU çAgrophysical Research Instituteè 

Korobeinikov M.A. ï Doctor of Economics, Professor, Corresponding Member of the Russian Academy of 

Sciences, Vice-President of the International Union of Economists, Full State Adviser of the Russian Federation, 1st class 

Orlov S.V. ï Candidate of Economics, Associate Professor, Head of the Department of History of Social 

Movements and Political Parties, Moscow State University named after M.V. Lomonosov, Deputy Chairman of the 

Moscow City Duma 

Parmakli D.M.  ï Doctor of Economics, Professor, Professor of the Department of Economics, Department of 

Economics, Comrat State University (Republic of Moldova) 

Petrikov A.V.  ï Doctor of Economics, Professor, Academician of the Russian Academy of Sciences, Director, All-

Russian Institute of Agrarian Problems and Informatics named after A.A. Nikonov 

Romanenko G.A. ï Doctor of Economics, Professor, Academician of the Russian Academy of Sciences, Honored 

Scientist of the Russian Federation, Vice President of the Russian Academy of Sciences 

Sabluk P.T. ï Doctor of Economics, Professor, Academician of the Ukrainian Academy of Agricultural Sciences, 

Director, National Research Center çInstitute of Agrarian Economicsè of the Ukrainian Academy of Agrarian Sciences 

Serova E.V. ï Doctor of Economics, Professor, Director of the Institute of Agricultural Research, Higher School of 

Economics; Head, Moscow Office of the Food and Agriculture Organization of the United Nations (UN FAO) 

Taranova I.V. ï Doctor of Economics, Professor, Professor of the Department of Economic Theory and 

Management, State University of Land Use Planning  

Uzun V.Ia. ï Doctor of Economics, Professor, Chief Researcher of the Center for Agri-Food Policy of IPEI, Russian 

Academy of National Economy and Public Administration 

Khlystun V.N.  ï Doctor of Economics, Professor, Professor of the Department of Management Economics, 

Academician of the Russian Academy of Sciences, State University of Land Use Planning 

Holger Magel - Honorary Professor of the Technical University of Munich, Honorary President of the International 

Federation of Surveyors, President of the Bavarian Academy of Rural Development 

Tsypkin Iu.A.  ï Doctor of Economics, Professor, Head of the Marketing Department, State University of Land Use 

Planning; ORCID ID 0000-0002-0774-485X 

Csaba Cs§ki ï Doctor of Economics, Professor, Head of the Department and Dean of the Faculty of Economics of 

the University of Corvinus, Budapest (Hungary) 

Shagaida N.I. - Doctor of Economics, Associate Professor, Head. Laboratory of Agrarian Policy of the Scientific 

direction çReal Sectorè; Director of the Center for Agri-Food Policy of the Institute of Applied Economic Research, the 

Russian Presidential Academy of National Economy and Public Administration 

Shirokova V.A. ï PhD, Professor, Professor of the Department of Soil Science, Ecology and Nature Management, 

State University of Land Use Planning; Head of the Department of the History of Earth Sciences, S.I. Vavilov Institute of 

the History of Natural Sciences and Technology of the Russian Academy of Sciences; ORCID ID 0000-0003-0839-1416 

 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
5 

 

 

ʉʆɼɽʈɾɸʅʀɽ 

ʅʘʫʢʠ ʦ ʟʝʤʣʝ 

ʊʫʢʪʘʨʦʚ ʈ.ɹ., ɸʢʧʘʩʦʚ ɸ.ʇ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ ............................................................................................................ 9 

ʀʰʘʤʷʪʦʚʘ ʀ.ʍ., ʆʪʚʘʛʠʥʘ ʄ.ɻ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʷʚʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʧʦʜʣʝʞʘʱʠʭ ʫʯʝʪʫ ʚ ɽɻʈʅ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɼɿɿ

 ........................................................................................................................................... 23 

ʃʝʛʘʝʚʘ ɸ.ʅ., ʂʦʰʝʣʝʚ ʉ.ʅ. ʉʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ (ɼɼʊ) ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʜʝʪʩʢʦʤ ʣʘʛʝʨʝ ʠʤ. ʂʦʣʠ 

ʄʷʛʦʪʠʥʘ ʚ ɹʝʣʦʟʝʨʩʢʦʤ ʨʘʡʦʥʝ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʘʨʢʘʭ ʛʦʨʦʜʘ ʂʫʨʛʘʥʘ ..... 32 

ʃʝʛʘʝʚʘ ɸ.ʅ. ɺʣʠʷʥʠʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ (ɼɼʊ) ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʙʘʢʪʝʨʠʡ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʚ ɹʝʣʦʟʝʨʩʢʦʤ 

ʨʘʡʦʥʝ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ............................................................................................ 41 

ɸʢʧʘʩʦʚ ɸ.ʇ., ʊʫʢʪʘʨʦʚ ʈ.ɹ., ɻʨʝʢʦʚ ɼ.ɸ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʜʦʠʩʪʦʯʥʠʢʘ ʥʘ ʤʝʩʪʥʦʤ ʩʪʦʢʝ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʨʦʰʝʥʠʷ .............................................................. 53 

ʆʪʨʘʩʣʝʚʘʷ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ 

ʂʘʟʘʢʦʚ ʄ.ʖ., ʈʝʡʤʝʨ ɺ.ɺ., ʂʫʨʝʥʥʘʷ ɺ.ɺ. ʊʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥ: 

ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʥʪʝʢʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʬʘʨʚʘʪʝʨʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ 

ʦʪʨʘʩʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʥʦʤʠʢʠ ........................................................................... 68 

ʊʶʢʘʚʢʠʥ ʅ.ʄ., ɸʥʠʩʠʤʦʚʘ ɺ.ʖ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʬʘʢʪʦʨ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ

 ........................................................................................................................................... 82 

ʉʠʜʦʨʦʚ ɸ.ɸ., ʄʦʨʦʟʦʚʘ ʊ.ɸ., ʂʫʟʥʝʮʦʚʘ ɽ.ʖ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʩʪʨʘʥ ɹʈʀʂʉ ................................................................................................... 96 

ɺʝʨʛʝʡʯʠʢ ʄ.ɸ. ʆʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʨʘʟʚʠʪʠʠ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: ʩʦʚʨʝʤʝʥʥʳʡ ʘʩʧʝʢʪ ................................................................................. 122 

ʏʵʥʴ ʃʠʶʘʥʴ ɺʣʠʷʥʠʝ ʩʘʥʢʮʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʂʅʈ ʠ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʠ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè .................... 136 

ɺʝʨʧʘʭʦʚʩʢʠʡ ɻ.ɸ, ʉʠʤʦʥʦʚ ɸ.ɻ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ 

ɽʉ: ʦʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʮʝʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʦ ʧʦʣʥʦʡ ʣʠʙʝʨʘʣʠʟʘʮʠʠ 

ʠ ʜʝʬʠʮʠʪʘ ʧʨʝʜʣʦʞʝʥʠʷ .............................................................................................. 146 

ɺʦʣʦʰʠʥ ɸ.ɸ. ʇʨʦʙʣʝʤʳ ʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʈʦʩʩʠʠ ʚ ʭʦʜʝ ʢʨʠʟʠʩʦʚ 

2020 ʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 2022 ʛʛ. ................................................................................. 160 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 

ɹʫʥʯʠʢʦʚ ʆ.ʅ., ʉʠʨʦʪʢʠʥ ɺ.ɸ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ ....................................................................... 179 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
6 

 

 

ʂʠʞʘʝʚʘ ɺ.ɽ., ʇʝʰʢʦʚʘ ɺ.ʆ. ʇʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʙʦʪʘʥʠʢʦ-

ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʚʚʝʜʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʜʣʠʪʝʣʴʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ........................ 189 

ʏʝʨʢʝʩʦʚʘ ʕ.ʖ., ʐʝʡʭʦʚʘ ʄ.ʉ., ʉʘʬʦʥʦʚʘ ʉ.ɻ. ʇʝʨʩʧʝʢʪʠʚʳ ʤʠʨʦʚʦʛʦ ʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ

 ......................................................................................................................................... 200 

ʇʣʘʪʦʥʦʚʩʢʠʡ ʅ.ɻ., ʄʫʭʘʤʝʪʟʷʥʦʚ ʈ.ʈ., ɺʘʩʠʣʴʝʚʘ ɽ.ʅ., ɼʞʘʥʯʘʨʦʚ ʊ.ʄ., 

ʉʚʠʨʠʜʦʚʘ ʃ.ɸ., ʊʘʨʘʩʝʥʢʦ ɺ.ʅ., ʉʥʝʛʠʨʝʚ ɼ.ɺ. ʌʘʢʪʦʨʳ ʠ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʥʳʭ ʦʙʲʝʤʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ..................................................................................................................... 209 

ɻʘʡʜʫʢ ɺ.ʀ., ɻʣʘʜʢʠʡ ʉ.ɺ., ʇʘʨʝʤʫʟʦʚʘ ʄ.ɻ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ . 239 

ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 

ʊʘʨʘʥʦʚʘ ʀ.ɺ., ɼʘʣʴʯʝʥʢʦ ɽ.ɸ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʤʧʝʨʘʪʠʚʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʘʨʘʜʠʛʤʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ........................................................................... 256 

ʉʪʝʧʘʥʦʚ ɸ.ʄ. ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ .................................................. 266 

ɻʘʚʨʠʣʴʝʚʘ ʅ.ʂ., ʉʪʘʨʦʩʪʠʥʘ ɸ.ɸ. ɺʣʠʷʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ ʪʦʨʬʷʥʠʢʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ ......... 276 

ʊʘʨʘʥʦʚʘ ʀ.ɺ., ʈʝʚʫʥʦʚ ʈ.ɺ., ʏʝʨʥʦʚ ʀ.ɺ. ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʖʛʘ ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ .............................................................................. 286 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʉʪʝʧʘʥʴʢʦ ʅ.ɻ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ ʥʘ 

ʈʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ...................................................................................... 294 

ɿʝʣʝʥʮʦʚʘ ʅ.ʌ., ʀʚʯʝʥʢʦ ɼ.ɼ. ɼʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ 

ʪʦʤʦʛʨʘʬʘ ʩ ʫʯʝʪʦʤ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ......................................................... 304 

ɿʝʣʝʥʮʦʚʘ ʅ.ʌ., ʀʚʯʝʥʢʦ ɼ.ɼ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʢʘʥʠʨʫʶʱʝʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʢʣʠʥʠʢʘʭ ........................................ 315 

ɻʨʫʜʠʥʠʥʘ ɺ.ɸ., ʃʫʢʴʷʥʯʫʢ ʖ.ɺ., ʂʫʥʠʮʳʥʘ ʅ.ʅ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ............................................ 322 

ʌʝʯʠʥʘ ɸ.ʆ. ʂʦʤʧʣʝʢʩʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʳʥʢʘ 

ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ................................................................................................. 333 

ʂʦʥʦʚʘʣʝʥʢʦ ɼ.ɸ. ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʩʪʨʘʪʝʛʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʙʨʝʞʥʦʛʦ ʨʝʛʠʦʥʘ ....... 346 

ʉʘʣʪʘʥʦʚʘ ɸ.ɻ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʖʌʆ, ʨʝʛʠʦʥʘ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʝʛʦ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ) ........................ 357 

ɻʘʨʠʥʘ ɽ.ʇ., ɸʙʨʦʩʠʤʦʚʘ ʄ.ɸ., ʉʢʦʨʦʭʦʜʦʚ ʀ.ʉ., ʋʪʢʠʥ ɺ.ɽ. ɺʠʜʳ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ, ʠʭ ʨʦʣʴ ʚ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ........... 367 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
7 

 

 

ʇʝʥʢʠʥʘ ʅ.ɺ. ʄʘʩʪʝʨ-ʧʣʘʥ ʢʘʢ ʦʩʥʦʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ... 377 

ɻʘʨʠʥ ɸ.ʇ., ʋʛʘʨʦʚʘ ɸ.ɺ., ɹʝʩʩʦʣʴʥʦʚʘ ɸ.ʉ., ʈʫʙʘʥʦʚʘ ɸ.ɸ. ʄʝʪʦʜʳ ʦʙʫʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ...................................................................................... 392 

ɺʦʨʦʙʴʝʚʘ ɽ.ʖ., ʇʝʨʤʷʢʦʚʘ ʂ.ɸ., ʇʝʧʝʣʷʝʚʘ ʊ.ʌ. ʈʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʫʨʦʚʥʝʤ 

ʝʛʦ ʞʠʟʥʠ ........................................................................................................................ 402 

ʗʣʫʥʠʥʘ ɽ.ʅ. ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ  ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ .............................................................................. 411 

ʌʝʜʦʨʦʚ ɽ.ʉ., ʉʘʬʠʫʣʣʠʥ ʂ.ʀ, ɻʝʨʟʝʣʠʝʚʘ ɾ.ʀ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʘʥʠʠ ................................................................................................ 420 

ʉʢʫʙʘ ʈ.ɺ. ʉʠʩʪʝʤʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʘʥʘʣʦʚ ʢʘʢ ʠʩʪʦʯʥʠʢ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ........................................ 430 

ʉʢʫʙʘ ʈ.ɺ. ʂʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʚʳʙʦʨʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʘʥʘʣʦʚ ʠ ʩʠʩʪʝʤʳ ʧʨʦʜʘʞ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ .................................................................. 438 

ɸʨʥʘʫʪ ʄ.ʅ., ʍʘʤʝʪʦʚ ɸ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʥʘ 

ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ..................................................................... 447 

ʃʦʟʦʚʩʢʘʷ ʉ.ɸ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʠʤʦʨʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ 

ʏʫʢʦʪʢʝ ........................................................................................................................... 463 

ʊʨʦʧʥʠʢʦʚʘ ʅ.ʇ.,ʄʫʨʟʘʛʘʣʠʥʘ ɻ.ʄ.,ʂʘʣʠʤʫʣʣʠʥ ɼ.,ʌʠʣʠʧʧʦʚʘ 

ʆ.ɺ.,ʈʘʤʘʟʘʥʦʚʘ ʉ.ʉ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ

 ......................................................................................................................................... 480 

ʃʘʩʪʦʯʢʠʥʘ ʅ.ɺ., ʉʝʤʝʥʦʚʘ ʆ.ʌ. ɹʘʟʘ ʜʘʥʥʳʭ ʦ ʥʘʫʯʥʳʭ ʘʛʨʘʨʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ................................................... 487 

ʄʫʨʘʰʦʚʘ ɽ.ɺ., ʗʥ ʎʵ ʆʮʝʥʢʘ ʫʩʣʦʚʠʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʤʧʘʥʠʡ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ ʂʠʪʘʝ .............................................................................. 503 

ɹʨʝʞʥʝʚʘ ʆ.ɺ., ʂʣʳʯʢʦʚʘ ʆ.ɺ., ɻʘʚʨʠʣʴʝʚʘ ʅ.ʂ., ʄʘʣʘʰʠʭʠʥʘ ʊ.ɸ., ʋʣʳʙʠʥʘ 

ʆ.ɺ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʣʘʛʘʝʤʳʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ........... 516 

ʏʞʘʦ ʎʟʷʥ ʄʫʟʳʢʘ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʪʝʣʝʨʝʢʣʘʤʳ ....................... 524 

ʉʢʫʙʘ ʈ.ɺ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʫʩʠʣʠʡ 

ʧʦʩʨʝʜʥʠʢʦʚ ................................................................................................................... 532 

ʌʠʣʘʪʦʚ ʄ.ɸ., ʂʣʳʯʢʦʚʘ ʆ.ɺ., ʊʘʨʘʥʠʥʘ ʆ.ɺ., ʂʘʣʷʢʠʥʘ ɺ.ʄ., ʉʘʜʳʢʦʚʘ ʃ.ɻ. 
ʂʨʫʛʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʩʝʢʪʦʨ: ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ .......... 540 

ʐʘʶʢ ɽ.ʀ., ɻʘʣʢʠʥ ɸ.ʀ. ʆʙʟʦʨ ʧʨʘʢʪʠʢ ʧʨʠʤʝʥʝʥʠʷ Agile ʚ ʧʨʦʝʢʪʘʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʟʘʨʫʙʝʞʦʤ ....................................................................................................................... 547 

ʏʞʘʦ ʎʟʷʥ ɺʣʠʷʥʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʥʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʨʦʟʥʠʯʥʳʭ 

ʪʦʨʛʦʚʳʭ  ʢʦʤʧʘʥʠʡ ...................................................................................................... 556 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
8 

 

 

ʉʢʫʙʘ ʈ.ɺ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ...... 563 

ʇʦʥʦʤʘʨʝʥʢʦ ʀ.ɸ. ʕʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʧʨʠʤʝʨʝ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ............................................... 571 

ʃʦʛʠʥʦʚʘ ɺ.ɸ., ʍʠʪʨʠʥʘ ɼ.ɸ. ɺʣʠʷʥʠʝ ʩʘʥʢʮʠʡ ʥʘ ʵʢʩʧʦʨʪ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʰʘʭʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ................................................................................................ 585 

ʕʛʥʘʪʦʩʷʥ ɸ.ɸ., ɸʣʷʨʦʚ ɸ.ɸ. ʦʛʣʳ ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ....................................................................... 595 

ɿʚʝʨʦʢ ɼ.ʉ., ʌʠʣʦʙʦʢ ɸ.ɸ., ɸʥʪʦʥʦʚ ʆ.ɺ. ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʧʣʘʥʠʨʦʚʢʝ ʠ 

ʟʘʩʪʨʦʡʢʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʂʨʘʩʥʦʜʘʨʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ..................... 605 

ʉʪʨʦʝʚ ɺ.ɺ., ʊʠʭʦʥʦʚ ɸ.ʀ. ʀʥʩʪʨʫʤʝʥʪ ʧʦ ʢʘʨʴʝʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʝʨʩʦʥʘʣʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ .................................................................... 619 

ʇʨʦʥʠʥʘ ɺ.ɸ., ʊʠʭʦʥʦʚ ɸ.ʀ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ .......................................................... 630 

ʉʘʬʠʫʣʣʠʥ ʂ.ʀ., ʌʝʜʦʨʦʚ ɽ.ʉ., ʂʫʟʥʝʮʦʚ ʗ.ɸ, ɻʝʨʟʝʣʠʝʚʘ ɾ.ʀ. ʊʝʦʨʝʪʠʢʦð

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ IT-

ʢʦʤʧʘʥʠʡ ........................................................................................................................ 645 

ʄʠʭʘʡʣʦʚ ɸ.ɸ., ɺʣʘʜʠʤʠʨʦʚʘ ʆ.ʅ. ʄʘʩʰʪʘʙʠʨʫʝʤʳʝ ʛʠʙʢʠʝ ʬʨʝʡʤʚʦʨʢʠ. 

ɸʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ....................................................................................................... 664 

ɺʘʱʝʥʢʦ ʅ.ɺ., ʉʘʧʨʳʢʠʥʘ ʃ.ʅ. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʩʬʝʨʳ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ .......................................................................................................................... 674 

ʃʦʤʘʢʠʥ ɸ.ʃ., ɿʝʤʣʷʥʩʢʘʷ ʅ.ɺ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ 

ʨʝʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ..................................................................................................... 693 

Lihaiyan Research on coordinated development of scientific and technological 

innovation, economic development and ecological environment ................................... 707 

Guo Yongchao A review on the development of regional economic disparities in china 

in recent 10 years ............................................................................................................. 720 

 

 

 

 

 

 

 

 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
9 

 

 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

EARTH  SCIENCES 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

Original article 

ʋɼʂ 627.8; 556.5; 528.9:004 

doi: 10.55186/2413046X_2022_7_7_392 

ʇʈɸʂʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʄɸʃʓʍ ɺʆɼʆɽʄʆɺ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ 

ʃʆʂɸʃʔʅʓʍ ʋʏɸʉʊʂʆɺ ʆʈʆʐɽʅʀʗ 

PRACTICAL  ASPECTS OF DETERMINING  THE MORPHOMETRIC  

CHARACTERISTICS  OF SMALL  WATER  BODIES WHEN DESIGNING LOCAL  

IRRIGATION  AREAS 

 

ʊʫʢʪʘʨʦʚ ʈʝʥʘʪ ɹʘʨʠʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ, ʌɻɹʅʋ çɺʦʣʞʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛʠʜʨʦʪʝʭʥʠʢʠ ʠ ʤʝʣʠʦʨʘʮʠʠè (413123 ʈʦʩʩʠʷ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ʕʥʛʝʣʴʩʩʢʠʡ ʨ-ʥ, ʨ.ʧ. 

ʇʨʠʚʦʣʞʩʢʠʡ, ʫʣ. ɻʘʛʘʨʠʥʘ, ʜ. 1), ʪʝʣ. 8(8453) 75-44-20, ORCID: https://orcid.org/0000-

0001-6063-3801, tuktarov.rb@gmail.com 

ɸʢʧʘʩʦʚ ɸʥʪʦʥ ʇʘʚʣʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʠʩʧʦʣʥʷʶʱʠʡ ʦʙʷʟʘʥʥʦʩʪʠ ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʌɻɹʅʋ çɺʦʣʞʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛʠʜʨʦʪʝʭʥʠʢʠ ʠ ʤʝʣʠʦʨʘʮʠʠè (413123 ʈʦʩʩʠʷ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ʕʥʛʝʣʴʩʩʢʠʡ ʨ-ʥ, ʨ.ʧ. 

ʇʨʠʚʦʣʞʩʢʠʡ, ʫʣ. ɻʘʛʘʨʠʥʘ, ʜ. 1), ʪʝʣ. 8(8453) 75-44-20, ORCID: https://orcid.org/0000-

0002-3252-7849, 1a9@mail.ru 

Tuktarov  Renat B., candidate of agricultural sciences, leading researcher of department of 

irrigation systems and hydraulic structures, deputy director of science, Federal State Budgetary 

Scientific Institution çVolga Research Institute of Hydraulic Engineering and Land 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
10 

 

 

Reclamationè (Gagarina st., 1, w. s. Privolzhsky, Engels district, Saratov region 413123 Russia), 

tel. 8(8453) 75-44-20, ORCID: https://orcid.org/0000-0001-6063-3801, tuktarov.rb@gmail.com 

Akpasov Anton P., candidate of technical sciences, senior researcher, acting head of 

department of irrigation systems and hydraulic structures, Federal State Budgetary Scientific 

Institution çVolga Research Institute of Hydraulic Engineering and Land Reclamationè 

(Gagarina st., 1, w. s. Privolzhsky, Engels district, Saratov region 413123 Russia), tel. 8(8453) 

75-44-20, https://orcid.org/0000-0002-3252-7849, 1a9@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʝ ʠʟʫʯʝʥʥʳʭ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ 

ʧʨʝʜʧʨʦʝʢʪʥʦʡ ʩʪʘʜʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʦʠʩʪʦʯʥʠʢʘ ʥʘ ʧʨʝʜʤʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, 

ʧʦʜʘʚʘʝʤʳʡ ʜʣʷ ʥʫʞʜ ʦʨʦʰʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʘʚʪʦʨʩʢʠʡ ʦʧʳʪ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʣʳʭ 

ʚʦʜʦʝʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʮʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʏʘʧʫʨʢʘ, ʧʦʢʘʟʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʘʨʥʦʡ 

ʩʲʝʤʢʠ SRTM, ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʧʦʨʥʳʭ ʫʨʦʚʥʝʡ, ʛʣʫʙʠʥ, ʧʣʦʱʘʜʥʳʭ ʠ ʦʙʲʝʤʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. ʆʧʠʩʘʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʜʨʫʛʠʝ ʤʘʣʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʈʦʩʩʠʠ. 

Abstract. Determining the quantitative morphometric indicators of reservoirs that have not been 

studied from a hydrological point of view is one of the priority tasks of water management and 

irrigation and drainage design. At the pre-project stage, it is necessary to assess the feasibility of 

using a water source for its possible operation and rational use of water resources, as well as to 

determine the guaranteed useful volume of water supplied for irrigation needs. The article 

discusses methodological and practical approaches to determining the morphometric 
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characteristics of water sources using modern technical means and information technologies. The 

authorôs experience in determining the morphometric characteristics of small water bodies using 

bathymetric survey tools, Earth remote sensing data and digital modeling methods for the design 

and construction of local irrigation sites is presented. On the example of a water body located in 

the Saratov region ð a reservoir on the river. Chapurka, shows the results of calculating the 

parameters of the catchment area of the reservoir according to the SRTM radar survey data, 

determining the backwater levels, depths, areal and volumetric characteristics of the reservoir 

using bathymetric survey tools and a digital elevation model. The described practical experience 

in determining the morphometric characteristics of a reservoir and its catchment can be extended 

to other small water bodies in Russia. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʤʘʣʳʝ ʚʦʜʦʝʤʳ, ʦʨʦʰʝʥʠʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 
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ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ, ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, 

ʢʦʨʤʦʚ, ʦʚʦʱʝʡ ʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʨʦʩʠʪʝʣʴʥʦʡ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʩ ʢʘʞʜʦʛʦ 

ʦʨʦʰʘʝʤʦʛʦ ʛʝʢʪʘʨʘ ʚ 2-5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [1, 2]. 

ʈʝʘʣʠʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʤʘʩʩʠʚʦʚ ʦʨʦʰʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʌɻɹʅʋ 

ɺʅʀʀ çʈʘʜʫʛʘè ʟʘ ʧʝʨʠʦʜ 2014-2019 ʛʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ ʩʦʩʪʘʚʠʣ 80-90 ʪʳʩ. ʛʘ [2]. ɺ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘ 2014-2021 ʛʛ. ʙʳʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʠ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ 60 ʪʳʩ. ʛʘ ʧʦʣʠʚʥʳʭ 

ʫʯʘʩʪʢʦʚ [3]. 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʦʨʦʰʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜ ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ (ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ), ʫʩʪʨʦʝʥʥʳʭ ʥʘ ʨʝʢʘʭ, 

ʙʘʣʢʘʭ ʠ ʜʨʫʛʠʭ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʷʚʣʷʶʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤʠ 

ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ 

ʚʦʜʦʠʩʪʦʯʥʠʢʘ ʥʘ ʧʨʝʜʤʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʦʨʦʰʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʧʦʣʥʳʭ ʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ 

ʚʦʜʦʩʙʦʨʘ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʨʝʢʝ 

ʏʘʧʫʨʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʘʤʦʡʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʠ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʜʣʷ ʮʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʟʫʯʘʝʤʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʚʦʜʦʩʙʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʨʘʜʘʨʥʦʡ ʩʲʝʤʢʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ SRTM3 (ʩʝʨʚʠʩ Earthexplorer), ʮʠʬʨʦʚʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ SASPlanet ʠ EO Browser, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ 

(ʧʨʦʤʝʨʥʦʡ) ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʦʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʧʦʣʝʚʦʤ ʵʪʘʧʝ. 

ʇʨʦʤʝʨ ʛʣʫʙʠʥ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʦʜʥʦʣʫʯʝʚʳʤ ʵʭʦʣʦʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʤʘʣʦʤʝʨʥʦʤ ʩʫʜʥʝ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʝʢ ʵʭʦʣʦʢʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʩʪʨʦʝʥʥʳʤ ʚ ʵʭʦʣʦʪ ʧʨʠʝʤʥʠʢʦʤ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ 

GPS. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ ʚʳʩʦʪ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʝʪʦʜʦʤ ANUDEM [4, 5] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ɻʀʉ ʧʘʢʝʪʘ ArcGIS 10.8. 
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ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʨ. ʏʘʧʫʨʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ 

ʉʘʤʦʡʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʴʝ ʨʝʢʠ ʥʘʭʦʜʠʪʩʷ ʚ 26 ʢʤ ʧʦ ʣʝʚʦʤʫ 

ʙʝʨʝʛʫ ʨʝʢʠ ʂʨʘʩʘʚʢʘ. ɼʣʠʥʘ ʨʝʢʠ ï 19 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ï 57,3 ʢʤ
2
 [6]. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʨʘʟʦʚʘʥʦ ʧʫʪʝʤ ʧʝʨʝʢʨʳʪʠʷ ʚʦʜʦʪʦʢʘ ʧʣʦʪʠʥʦʡ ʚ ʨʘʡʦʥʝ ʩ. 

ʉʘʤʦʨʦʜʦʚʢʘ. 

ɼʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʥʫʞʜ ʦʨʦʰʝʥʠʷ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ ʚʦʜʦʩʙʦʨʘ, ʝʛʦ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʠ 

ʫʢʣʦʥʘ, ʬʦʨʤʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ ʠ ʦʙʲʝʤʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʚʦʜʳ, ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ, ʢʨʠʪʝʨʠʷ ʣʠʪʦʨʘʣʠ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [7]. 

ʇʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʦʧʨʷʞʝʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢ ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʵʧʦʭʫ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘʠʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʩʨʝʜʩʪʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ. 

ʈʘʩʯʝʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʏʘʧʫʨʢʘ ʜʦ ʧʣʦʪʠʥʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʥʘʙʦʨʫ ʚʳʩʦʪʥʳʭ ʜʘʥʥʳʭ SRTM3, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ 

ʛʦʪʦʚʫʶ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚ 1 ʩʝʢʫʥʜʫ ʚ 1 ʧʠʢʩʝʣʝ (~ 30 ʤ) 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ArcGIS 10.8. 

ʊʦʯʥʦʩʪʴ ʜʘʥʥʳʭ SRTM ʧʦ ʦʮʝʥʢʝ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ [8, 9, 10] ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʦʡ, ʪʘʢ ʠ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʩʙʦʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. 

ʏʘʧʫʨʢʘ ʧʨʦʠʟʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʠʩʪʦʯʥʠʢʝ [11] ʠ ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʵʪʘʧʳ: 

½ ʩʦʟʜʘʥʠʷ ʎʄʈ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʣʦʢʘʣʴʥʳʭ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ; 

½ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʥʘʧʨʘʚʣʝʥʠʡ ʫʢʣʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʢʢʫʤʫʣʷʮʠʦʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʩʪʦʢʘ; 

½ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʨʝʯʥʦʡ ʩʝʪʠ ʠ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʪʝʨʨʠʪʦʨʠʠ; 

½ ʘʥʘʣʠʟʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʩʙʦʨʘ. 

ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚʠʣʦ 30,9 ʢʤ
2
, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʚʦʜʦʩʙʦʨʘ ï 189 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʦʪʤʝʪʦʢ ʨʝʣʴʝʬʘ ʚ 

ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʦʪ 127 ʜʦ 191 ʤ (ʨʠʩʫʥʦʢ 1, ʪʘʙʣʠʮʘ 1). 
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ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʳ, ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʚʦʜʦʝʤʘ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [7] ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʮʠʬʨʦʚʦʤ ʢʦʩʤʠʯʝʩʢʦʤ 

ʩʥʠʤʢʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (~ 0,7 ʤ/ʧʠʢʩʝʣ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʨʚʠʩ SASplanet) ʚ 

ʧʨʝʜʝʣʘʭ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʣʠʥʠʝʡ ʫʨʝʟʘ ʚʦʜʳ ʜʘʥʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʦʪʤʝʪʢʝ 

ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʚʦʜʳ (ʅʇʋ). ʆʪʤʝʪʢʘ ʣʠʥʠʠ ʫʨʝʟʘ ʚʦʜʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʘ ʟʘʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʝ ʫʪʦʯʥʷʣʘʩʴ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ. 

ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʠʣʘ 0,611 ʢʤ
2
. 

ɼʣʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ 

ʚʦʜʦʸʤʘ ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʙʝʨʝʛʘʤʠ ʧʦ ʝʛʦ ʦʩʝʚʦʡ ʣʠʥʠʠ, ʥʝ ʧʨʝʚʳʩʠʣʘ 5,91 ʢʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʚʦʜʦʸʤʘ, ʠʟʤʝʨʝʥʥʘʷ ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʘʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʙʝʨʝʛʘʤʠ ʚʦʜʦʸʤʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʣʠʥʠʠ 

ʜʣʠʥʳ ʩʦʩʪʘʚʠʣʘ 238 ʤ. ʉʨʝʜʥʷʷ ʰʠʨʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʝʛʦ ʧʣʦʱʘʜʠ ʢ ʜʣʠʥʝ, ʨʘʚʥʘ 104 ʤ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʡ ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʈʘʙʦʪʳ ʧʦ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʏʘʧʫʨʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʝ ʨʝʣʴʝʬʘ ʜʥʘ, ʛʣʫʙʠʥʘʭ, ʧʣʦʱʘʜʠ ʫʨʦʚʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʦʝʤʘ ʠ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʟʘʧʘʩʦʚ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 
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ʇʦʜʨʦʙʥʳʡ ʧʨʦʤʝʨ ʛʣʫʙʠʥ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ [12] 

ʦʜʥʦʣʫʯʝʚʳʤ ʵʭʦʣʦʪʦʤ Deeper Chirp+ ʩ ʪʦʯʥʦʩʪʴʶ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ Ñ 0,1 ʤ ï ʧʨʠ 

ʛʣʫʙʠʥʘʭ ʜʦ 10 ʤ ʠ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʣʘʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ï 3-5 ʤ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʨʦʝʢʪʥʳʤ ʛʘʣʩʘʤ ʠ ʢʫʨʩʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʝʨʝʢʨʳʪʠʷ ʩʤʝʞʥʳʭ ʧʦʣʦʩ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ (ʨʠʩʫʥʦʢ 2). 

 

ɹʳʣʦ ʨʘʟʙʠʪʦ ʦʪ 5 ʜʦ 7 ʛʘʣʩʦʚ ʚʜʦʣʴ ʚʩʝʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʛʘʣʩʘʤʠ, ʥʝ ʙʦʣʝʝ 40 ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʤʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʚ ʛʘʣʩʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 2 ʤ. 

ʅʘ ʟʘʨʦʩʰʠʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʦʤʝʨʳ ʛʣʫʙʠʥ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚʨʫʯʥʫʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʜʘʣʴʥʝʛʦ ʟʘʙʨʦʩʘ ʵʭʦʣʦʪʘ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʦʤʝʨʥʦʡ 

ʨʝʡʢʠ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʨʥʳʭ ʪʦʯʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʣʫʙʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʩʦʩʪʘʚʠʣʦ 12394 ʝʜ. 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʤʝʨʥʦʡ ʩʲʝʤʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʚʝʜʝʥʠʷ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʩʲʝʤʦʯʥʳʭ ʪʦʯʝʢ (X, Y, Z), ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʩʪʨʦʚʦʡ 
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ʨʝʛʫʣʷʨʥʦ-ʩʝʪʦʯʥʦʡ ʬʦʨʤʝ ʩ ʰʘʛʦʤ ʩʝʪʢʠ 1 ʤ. ʊʝʭʥʠʯʝʩʢʠ ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʙʳʣʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ TopotoRaster, ʚʭʦʜʷʱʝʛʦ ʚ ʤʦʜʫʣʴ Spatial Analyst 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ArcGIS 10.8. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʦʡ ʎʄʈ, ʙʣʠʟʢʦʡ ʧʦ ʪʦʯʥʦʩʪʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʦʪʣʠʯʘʶʱʝʡʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʨʨʝʢʪʥʦ ʦʪʦʙʨʘʞʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʧʣʘʚʥʦ 

ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦ ʚʳʩʦʪʝ ʫʯʘʩʪʢʘʤʠ ʠ ʫʯʘʩʪʢʘʤʠ ʩ ʨʝʟʢʠʤ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ [13]. 

ʆʙʲʝʤʥʳʝ ʠ ʧʣʦʱʘʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʨʘʟʥʳʭ 

ʫʨʦʚʥʝʡ ʚʦʜʳ ʩ ʰʘʛʦʤ ʛʣʫʙʠʥʳ 0,5 ʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ Surface Volume 

ʤʦʜʫʣʷ 3d Analyst. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʦʙʲʝʤʘ 

ʠ ʧʣʦʱʘʜʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʫʯʘʩʪʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʝʡ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʯʠʪʘʪʴ ʪʘʢʠʝ 

ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ, ʧʣʦʱʘʜʴ ʠ 

ʢʨʠʪʝʨʠʡ ʣʠʪʦʨʘʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ, ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʙʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʨʠʩʫʥʦʢ 3). 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʛʣʫʙʠʥ ʠʟʫʯʘʝʤʦʛʦ 

ʚʦʜʦʝʤʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,0 ʜʦ 12,9 ʤ ʧʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ ʧʨʠ ʦʪʤʝʪʢʝ ʅʇʋ ï 3,6 ʤ. 

ʉʨʝʜʩʪʚʘʤʠ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ 
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ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʤʝʣʢʦʚʦʜʠʡ (h <2 ʤ), ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,17 ʢʤ
2
 ʠʣʠ 28 % ʦʪ ʧʣʦʱʘʜʠ 

ʟʝʨʢʘʣʘ ʧʨʠ ʅʇʋ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ (ʋʄʆ) 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ [14]. 

ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʷ ʧʦʜʧʦʨʥʳʭ ʫʨʦʚʥʝʡ (ʛʣʫʙʠʥʘ ʩʨʘʙʦʪʢʠ) 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʦʣʱʠʥʫ ʩʣʦʷ ʚʦʜʳ ʤʝʞʜʫ ʅʇʋ ʠ ʋʄʆ ʩʦʩʪʘʚʠʣʘ 1,5 

ʤ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʦʚ ʚʦʜʳ ʧʨʠ ʦʪʤʝʪʢʘʭ ʅʇʋ ʠ ʋʄʆ ʙʳʣʠ ʨʘʚʥʳ 2,19 ʠ 1,34 

ʤʣʥ. ʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3). 

 

ʌʨʘʛʤʝʥʪ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʄ 1:6000 ʩ ʰʘʛʦʤ ʠʟʦʙʘʪ 0,5 ʤ, 

ʩʦʟʜʘʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ ʮʠʬʨʦʚʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ 

ʦʙʣʘʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʦʧʝʨʘʪʠʚʥʦʝ 

ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʷʭ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʢʘʢ ʧʨʦʝʢʪʥʳʭ 

ʜʘʥʥʳʭ, ʪʘʢ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ï ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʏʘʧʫʨʢʘ, ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʩʙʦʨʥʦʡ 

ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʘʨʥʦʡ ʩʲʝʤʢʠ SRTM, ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʧʦʨʥʳʭ ʫʨʦʚʥʝʡ, 

ʛʣʫʙʠʥ, ʧʣʦʱʘʜʥʳʭ ʠ ʦʙʲʝʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. ʆʧʠʩʘʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʜʨʫʛʠʝ ʤʘʣʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʈʦʩʩʠʠ. 
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ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ɽɻʈʅ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʥʦʛʦ ʠ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʝʩʫʨʩʘ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

Abstract. Frequent changes in legislation regarding the accounting and registration of land, a 

change in the structure of information databases of various real estate objects and their rights, 

incomplete up-to-date and reliable information in the EGRN lead to incorrect calculation of tax 

and other land payments. In order to provide the necessary information for managerial decision-

making, a set of information maps showing the actual situation on the earthôs surface is needed. 

Currently, the most popular methods for obtaining up-to-date information about the territory are 

methods of remote sensing of the Earth. The purpose of this study is to identify the extent of 

registered lands on the territory of the Tver region, in order to improve the quality of the EGRN 

data. These studies can be applied in practice when solving problems of forming a complete and 

reliable resource about real estate objects. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʘʢʪʫʘʣʴʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ, ʛʨʘʥʠʮʳ, 

ʫʯʝʪ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ 
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ɺʚʝʜʝʥʠʝ 

ʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʘ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʦʚʳʭ ʫʨʦʚʥʷʭ), 

ʩʤʝʥʘ ʙʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʜʘʩʪʨʘ ʠ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢ 

ʜʨʫʛʦʡ ʧʨʠʚʝʣʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʢʪʠʯʝʩʢʠ ʢ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʭ ʩʦʙʩʪʚʝʥʥʠʢʘʭ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʭ [1]. ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ 

ʈʦʩʨʝʝʩʨʘ 62% ʪʝʨʨʠʪʦʨʠʠ ʦʧʠʩʘʥʘ ʚ ʚʠʜʝ ʫʯʘʩʪʢʦʚ, ʠʤʝʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪ, ʝʛʦ ʪʦʯʥʫʶ ʧʣʦʱʘʜʴ, ʢʘʪʝʛʦʨʠʶ ʠ ʚʠʜ 

ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʫʯʘʩʪʢʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʠʜʥʳ 

ʚʩʝ ʦʙʨʝʤʝʥʝʥʠʷ. ʂʘʞʜʘʷ ʥʝʪʦʯʥʦʩʪʴ ʯʨʝʚʘʪʘ ʥʝʧʨʘʚʠʣʴʥʦ ʠʩʯʠʩʣʝʥʥʳʤ ʟʝʤʝʣʴʥʳʤ 

ʥʘʣʦʛʦʤ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʫʯʘʩʪʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʘ ʥʘ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʝʝʩʪʨʝ. 

ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʲʷʚʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʫʧʣʘʪʝ ʥʘʣʦʛʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʠ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʜʦʙʦʨ ʧʦʩʪʫʧʣʝʥʠʡ. ɺʩʝʛʦ ʣʠʰʴ ʧʦʧʳʪʢʠ ʵʣʝʤʝʥʪʘʨʥʦ ʫʪʦʯʥʠʪʴ 
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ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʫʜʚʦʝʥʠʶ) ʧʦʩʪʫʧʣʝʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʙʶʜʞʝʪʳ [3]. ʊʨʝʙʫʶʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢ ʧʦʣʝʚʳʭ, ʪʘʢ ʠ ʢʘʤʝʨʘʣʴʥʳʭ 

ʨʘʙʦʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʧʣʦʱʘʜʝʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʝʨʰʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʩʜʝʣʦʢ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʟʝʤʝʣʴ ʦʙʦʨʦʥʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʪʨʘʥʳ [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʨʘʥʠʮʳ ʟʝʤʝʣʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʪʨʝʙʦʚʘʥʠʷ 1998-2000 ʛʛ. ʠ ʚʥʝʩʝʥʥʳʝ ʚ 

ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ ʚ ʭʦʜʝ ʧʨʦʛʨʘʤʤʳ ʜʘʯʥʦʡ ʘʤʥʠʩʪʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʪʚʝʯʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɼʣʷ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʚʪʦʨʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʧʦ ʥʦʚʳʤ ʧʨʘʚʠʣʘʤ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʘʥʝʝ ʫʯʪʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩ ʥʠʤʠ ʩʜʝʣʢʠ ʦʪʯʫʞʜʝʥʠʷ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜʣʝʞʘʪ ʤʝʞʝʚʘʥʠʶ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʥʷʪʳ ʚ ʙʘʟʝ ɽɻʈʅ ʠ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ 

çʘʨʭʠʚʥʳʡè. 

ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʘʷ ʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʘʜʘʩʪʨʘʭ ʠ ʨʝʝʩʪʨʘʭ: ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʩʥʳʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʯʘʩʪʢʘʭ ʥʝʜʨ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ ʦʭʨʘʥʥʳʤ ʟʦʥʘʤ ʠ 

ʜʨ., ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʦʙʨʘʙʦʪʢʫ ʪʘʢʠʭ 

ʜʘʥʥʳʭ [6. ɹʝʟ ʤʘʩʩʠʚʘ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʥʷʪʴ ʛʨʘʤʦʪʥʦʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʪʘʢ ʠ ʯʘʩʪʥʳʤ ʩʦʙʩʪʚʝʥʥʠʢʦʤ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɽʸ ʪʝʨʨʠʪʦʨʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 84,1 ʪʳʩ. ʢʤ
2
, ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʝʡ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʩʪʨʘʥʳ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʙʣʘʩʪʴ ʧʨʦʪʷʥʫʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 450 ʢʤ, ʘ ʩ ʩʝʚʝʨʘ ʥʘ 

ʶʛ ð ʧʨʠʤʝʨʥʦ ʥʘ 350 ʢʤ [2]. 

ʉʦʩʪʘʚ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

8,420 ʤʣʥ. ʛʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʣʝʩʘ. 78% ʟʝʤʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 18% ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʠ 4% ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ʇʦ ʦʪʯʝʪʥʳʤ ʜʘʥʥʳʤ ʦʢʦʣʦ 20% ʟʝʤʝʣʴ ʦʩʪʘʶʪʩʷ 

ʥʝʨʘʟʛʨʘʥʠʯʝʥʥʳʤʠ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ [5]. 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʜʘʥʥʳʤ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ 50 

ʢʘʜʘʩʪʨʦʚʳʤʠ ʨʘʡʦʥʘʤʠ, 23779 ʢʘʜʘʩʪʨʦʚʳʤʠ ʢʚʘʨʪʘʣʘʤʠ, 596 240 ʟʝʤʝʣʴʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ, 3 576 ɿʆʋʀʊ, 57 065 ʟʜʘʥʠʡ, 17 949 ʩʦʦʨʫʞʝʥʠʡ, 772 ʦʙʲʝʢʪʘ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʪʦ ʪʦʣʴʢʦ ʦʪʤʝʞʝʚʘʥʥʳʝ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ [5]. ɽʱʝ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʩʪʘʸʪʩʷ ʥʝʫʪʦʯʥʝʥʥʦʡ ʠʣʠ ʚʦʚʩʝ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. ʊʘʢʞʝ 

ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʧʣʦʱʘʜʝʡ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʛʨʘʥʠʮ (ʨʠʩ. 2) 
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ʋʯʠʪʳʚʘʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʪʨʘʥʟʠʪʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʢʘʢ 

ʩʧʫʪʥʠʢʘ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʫʧʦʨʷʜʦʯʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʘʥʦʚʠʪʴʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʚʝʨʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʥʦʛʦ ʠ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʝʩʫʨʩʘ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʘʨʪ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʬʘʢʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʧʨʦʚʝʜʝʥʠʝ ʩʴʝʤʢʠ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʣʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ 

ʩʧʝʢʪʨʝ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat-8, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʈʦʩʨʝʝʩʪʨʘ ʚ ʚʠʜʝ ʢʘʜʘʩʪʨʦʚʳʭ ʧʣʘʥʦʚ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʫʯʪʝʥʥʳʭ ʠ ʨʘʥʝʝ ʫʯʪʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʌʨʘʛʤʝʥʪ ʧʦ ʧʠʣʦʪʥʳʤ ʨʘʡʦʥʘʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʉʦʩʪʘʚʣʝʥʳ ʢʘʨʪʦʩʭʝʤʳ ʫʯʪʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 

3) 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʫʯʪʝʥʥʳʭ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

(ʂʫʯ) ʟʝʤʝʣʴ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʬʦʨʤʫʣʝ: 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʘ 5-ʪʠ 

ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʦ ʟʦʥʠʨʦʚʘʥʠʝ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙ. 3, ʨʠʩ. 4) 
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ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 5 ʟʦʥ: ʩ ʥʠʟʢʠʤ 

ʧʨʦʮʝʥʪʦʤ ʥʝʫʯʪʝʥʥʳʭ ʟʝʤʝʣʴ, ʩ ʧʨʦʮʝʥʪʦʤ ʥʠʞʝ ʩʨʝʜʥʝʛʦ, ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʦʤ, ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʠʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʧʨʦʮʝʥʪʫ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʝʟ 

ʛʨʘʥʠʮ ʚ ɽɻʈʅ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʥʝʫʯʪʝʥʥʳʭ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʟʝʤʝʣʴ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʦʢʠ ʠ ʦʯʝʨʝʜʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʤ 
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ʨʝʟʫʣʴʪʘʪʳ ʩ 2015 ʧʦ 2017 ʛʦʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ ɼɼʊ  ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʩ ʛʣʫʙʠʥʳ 0-20 ʩʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2015-2017 ʛʛ. ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʳ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚʩʝ ʝʱʝ ʟʘʛʨʷʟʥʝʥʳ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʤ ʧʝʩʪʠʮʠʜʦʤ. ɺ 2016 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ 9 

ʧʨʦʙ ʧʦʯʚʳ, ʚ 2017 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ 6 ʧʨʦʙ; ʚʝʩʥʦʡ 2016ï2017 ʛʛ. ʧʦ 5 ʧʨʦʙ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼɼʊ ʚ ʧʘʨʢʠ ʩʦʩʪʘʚʠʣʦ ʚ 2016 ʛʦʜʫ 0,17 ʇɼʂ, ʚ 2017 

ʛʦʜʫ 0,22 ʇɼʂ. 

Abstract. This article discusses soil contamination by the organochlorine pesticide 

dichlorodiphenyltrichloroethane (DDT). The study presents results from 2016 to 2017. 

Determination of DDT was carried out on the territory of Kurgan. In the experiment, soil 

sampling was carried out in the childrenôs camp and parks of the city of Kurgan. Sampling was 

carried out in spring and autumn from a depth of 0-20 cm. Results of research in 2016-2017. 

indicate that the soil of the childrenôs camp in the Kurgan region today is still contaminated with 

an organochlorine pesticide. In 2016, 9 soil samples were contaminated in autumn, in 2017, 6 

samples were contaminated in autumn; spring 2016ï2017 5 samples. The content of the residual 

amount of DDT in parks was 0.17 MPC in 2016, and 0.22 MPC in 2017. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʳ; ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ; ʜʝʪʩʢʠʡ ʣʘʛʝʨʴ; ʂʫʨʛʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ; ʘʥʘʣʠʟʳ; ʦʪʙʦʨʳ ʧʨʦʙ; ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ; ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ 

Keywords: soil; dichlorodiphenyltrichloroethane; Kid `s camp; Kurgan region; analyses; 

sampling; gas-liquid chromatography; maximum permissible concentration; residual amount; 

soil pollution 

ʍʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ (OCP) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʛʣʝʨʦʜʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʪʦʤʳ ʭʣʦʨʘ, ʠ ʚ ʧʨʦʰʣʦʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʙʣʘʛʦʜʘʨʷ ʠʭ ʚʳʩʦʢʦʤʫ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʵʬʬʝʢʪʫ ʧʨʠ 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ [2]. ʊʦʣʴʢʦ 0,3% ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ OCP ʜʦʩʪʠʛʣʠ ʮʝʣʝʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ 99,7% ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʛʨʷʟʥʠʣʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʧʦʯʚʫ ʠ 

ʚʦʜʥʫʶ ʩʠʩʪʝʤʫ ʠ ʪ.ʜ.) [4]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʯʚʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʦʙʣʘʜʘʝʪ ʧʨʝʚʦʩʭʦʜʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʝʨʞʠʚʘʪʴ OCPS ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [8]. ʉʨʝʜʠ ʆʂʇ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ 

(ɼɼʊ) ʚ ʧʦʯʚʝ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʘʪʤʦʩʬʝʨʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ 

ʩʪʦʡʢʦʩʪʠ [3] OCPS ʦʢʘʟʳʚʘʶʪ ʵʢʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʤʠʢʨʦʙʠʦʤ. OCP ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚ 
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ʣʠʧʠʜʥʳʭ ʪʢʘʥʷʭ ʣʶʜʝʡ ʠ ʥʝʮʝʣʝʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ 1970-ʭ ʛʦʜʦʚ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ 

ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ [9] 

ʂʨʦʤʝ ʪʦʛʦ, ʚ 2011 ʛʦʜʫ ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʉʪʦʢʛʦʣʴʤʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʦ ʩʪʦʡʢʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʷʭ (ʖʅɽʇ 2001), ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʧʦʵʪʘʧʥʳʡ ʦʪʢʘʟ ʦʪ 

ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʉʆɿ), ʚʢʣʶʯʘʷ ʆʍʇ, ʠ ʠʭ ʟʘʧʨʝʱʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ OCPS ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʠ ʮʝʣʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʖʞʥʫʶ ɸʬʨʠʢʫ ʠ ʀʥʜʠʶ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩʦʚʳʝ ʧʦʣʷ, 

ʦʚʦʱʥʳʝ ʧʦʣʷ ʠ ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ) ʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʩʘʜʘʭ ʚ 

ʮʝʣʦʤ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʀʟ-ʟʘ ʧʨʠʨʦʜʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʬʨʫʢʪʳ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʚʨʝʜʠʪʝʣʷʤ, 

ʯʝʤ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ, ʠ ʝʩʣʠ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʦʥʠ ʤʦʛʫʪ ʩʠʣʴʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʫʨʦʞʘʡ ʠ ʪʦʚʘʨʥʦʩʪʴ ʬʨʫʢʪʦʚ [6]. ʌʘʢʪʠʯʝʩʢʠ, ʩʦʛʣʘʩʥʦ ʥʝʜʘʚʥʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʚ ʤʠʨʝ (ʢʛ ʛʘ-1) ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʬʨʫʢʪʦʚʳʝ ʜʝʨʝʚʴʷ (10,98) > 

ʬʨʫʢʪʦʚʳʝ ʦʚʦʱʠ (4,93) > ʨʠʩ (3,16) > ʣʠʩʪʦʚʳʝ ʦʚʦʱʠ (1,65); ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʩʪʠʮʠʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʜʘʭ [9]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ɼɼʊ ʷʚʣʷʝʪʩʷ ʧʝʩʪʠʮʠʜʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʦʪʠʚ ʧʣʦʜʦʞʦʨʢʠ, 

ʚʨʝʜʠʪʝʣʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʷʙʣʦʥʝʚʳʭ ʢʫʣʴʪʫʨ [11]. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʘʜʦʚʳʭ ʧʦʯʚʘʭ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ɼɼʊ ʩ 

ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ (ʚ 120-260 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʤ 75%) [14]. 

ɺ ʈʦʩʩʠʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚ ʦʪ ʚʩʝʭ ʚʠʜʦʚ 

ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʜʘʶʱʝʤʫʩʷ ʫʯʝʥʦʤʫ-ʧʦʯʚʦʚʝʜʫ ɺ.ɺ. ɼʦʢʫʯʘʝʚʫ. 

ʈʦʣʴ ʧʝʩʪʠʮʠʜʦʚ ʜʚʦʡʩʪʚʝʥʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ð ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ 

ʧʦʚʨʝʞʜʝʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ð ʜʣʷ ʟʘʱʠʪʳ ʩʢʦʪʘ, ʚ ʩʘʥʠʪʘʨʠʠ ð ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ [1, ʩ. 67]. 
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ɺʣʠʷʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚ, ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʷʜʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʙʦʜʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʵʢʦʩʠʩʪʝʤ 

ʧʝʩʪʠʮʠʜʘʤʠ. 

ʎʝʣʴʶ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ (ɼɼʊ) ʚ ʧʦʯʚʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ 2015-2017 ʛʛ., ʙʳʣ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ ʚ ɹʝʣʦʟʝʨʩʢʦʤ ʨʘʡʦʥʝ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 2016-2017 ʛʛ. ʧʘʨʢʠ ʛ. ʂʫʨʛʘʥʘ, ʛʜʝ 

ʨʘʥʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ ʦʩʪʘʪʢʦʚ ɼɼʊ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ɽʚʨʦʧʳ, 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʯʚʘʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ, ʩʢʫʜʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʪʘʪʢʦʚ 

ʧʝʩʪʠʮʠʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʳ ʧʝʩʪʠʮʠʜʘʤʠ, 

ʚʢʣʶʯʘʷ ɼɼʊ (EFSA European Food Safety Authority). ʇʦʵʪʦʤʫ, ʩʪʨʝʤʷʩʴ ʧʨʦʚʝʨʠʪʴ 

ʫʨʦʚʝʥʴ ʠ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʮʝʥʠʪʴ 

ʨʠʩʢ ʥʝ ʪʦʣʴʢʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʦ 142 ʧʦʣʝʡ (ʧʦ ʦʜʥʦʤʫ ʦʙʨʘʟʮʫ ʥʘ ʧʦʣʝ, ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʫ, ʦʧʠʩʘʥʥʦʤʫ ʥʠʞʝ), ʦʙʨʘʙʦʪʘʥʥʳʭ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʠʣʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʝʛʠʦʥʘʭ, ʚ 2016 ʠ 2017 ʛʦʜʘʭ, 

ʚʩʝʛʜʘ ʚ ʧʝʨʠʦʜ ʩ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ (ʢʦʥʝʮ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ), ʜʣʷ 

ʫʯʝʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʞʜʦʝ ʧʦʣʝ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʢʦʜʦʤ ʩ 

ʥʘʟʚʘʥʠʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʛʦʨʦʜʘ/ʜʝʨʝʚʥʠ), ʢ ʢʦʪʦʨʦʤʫ ʦʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ 

ʧʨʠʥʘʜʣʝʞʘʣʦ. ʀʥʦʛʜʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ ʦʪʙʠʨʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʦʣʝʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʠʣʠ ʨʘʟʥʳʤ ʬʝʨʤʘʤ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ 

ʥʘʟʚʘʥʠʝʤ ʩʣʝʜʫʝʪ ʜʨʫʛʦʡ ʥʦʤʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʨʘʟʝʮ. ɺʳʙʦʨ ʧʦʣʝʡ 

ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʷʭ: ʬʝʨʤʳ, ʚʳʨʘʱʠʚʘʶʱʠʝ ʩʘʜʦʚʳʝ 

ʢʫʣʴʪʫʨʳ (ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ), ʯʘʩʪʦʪʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʝʨʤ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʬʝʨʤʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʪ.ʝ. ʥʝ ʙʣʠʟʢʦ ʢ ʚʦʟʤʦʞʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ 

ʟʘʛʨʷʟʥʝʥʠʷ). ʇʨʦʙʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ ʕʛʥʝʨʘ ʩ ʛʣʫʙʠʥʳ 0-25 

ʩʤ ʧʨʠʤʝʨʥʦ ʠʟ 20-25 ʩʣʫʯʘʡʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʝʢ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ 
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ʧʦʣʷ (ʜʦ 1 ʛʘ). ʕʪʠ ʧʦʜʚʳʙʦʨʢʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʠ ʩʤʝʰʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʩʪʘʚʥʦʛʦ 

ʦʙʨʘʟʮʘ ʧʨʠʤʝʨʥʦ ʠʟ 1 ʢʛ ʧʦʯʚʳ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʆʙʨʘʟʮʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʠ 

ʭʨʘʥʠʣʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʙʠʦʘʢʢʫʤʫʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ 

ʦʪʦʙʨʘʥʥʳʭ ʧʦʯʚʘʭ, ʦʙʨʘʟʮʳ ʦʢʦʣʦ 300 ʛ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ (ʥʘʜʟʝʤʥʳʭ ʠ 

ʢʦʨʥʝʡ) ʙʳʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪʦʙʨʘʥʳ ʠʟ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʥʘ 

ʦʪʦʙʨʘʥʥʦʤ ʧʦʣʝ. ʊʢʘʥʠ ʨʘʩʪʝʥʠʡ ʦʯʠʱʘʣʠ ʦʪ ʦʩʪʘʪʢʦʚ ʧʦʯʚʳ, ʧʨʦʤʳʚʘʣʠ ʚʦʜʦʡ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʣʘʞʜʘʣʠ, ʠʟʤʝʣʴʯʘʣʠ, ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʫʭʦʛʦ ʣʴʜʘ ʠ 

ʭʨʘʥʠʣʠ ʟʘʤʦʨʦʞʝʥʥʳʤʠ ʜʦ ʘʥʘʣʠʟʘ. 

ʨʅ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʵʢʩʪʨʘʢʪʫ KCl: 10 ʛ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʦʡ ʠ 

ʚʳʩʫʰʝʥʥʦʡ ʥʘ ʚʦʟʜʫʭʝ ʧʦʯʚʳ ʩʤʝʰʠʚʘʣʠ ʩ 25 ʤʣ 1 ʄ KCl, ʠ ʠʟʤʝʨʝʥʠʝ ʨʘʩʪʚʦʨʘ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24 ʯ ʩ ʧʦʤʦʱʴʶ ʨʅ-ʤʝʪʨʘ. 

ʆʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʈɼ 

52.18.649-2011 çʄʘʩʩʦʚʘʷ ʜʦʣʷ ʛʘʣʦʠʜʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʨʦʙʘʭ ʧʦʯʚʳ. 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠè. [3]. 

ʆʧʳʪ ʧʦ ʜʝʪʩʢʦʤʫ ʣʘʛʝʨʶ ʧʨʦʚʦʜʠʣʠ  ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʟʘ 

ʪʝʨʨʠʪʦʨʠʝʡ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ (ʦʙʨʘʙʦʪʢʘ ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ), 15 ʧʣʦʱʘʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʣʘʛʝʨʷ, ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʜʝʪʴʤʠ: 

1. ʋ ʢʨʫʛʣʦʡ ʙʝʩʝʜʢʠ (ʥʘ ʚʳʭʦʜʝ ʠʟ ʣʘʛʝʨʷ); 

2. ʅʘ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ (ʢʣʫʤʙʘ); 

3. ɸʣʣʝʷ çʈʘʢʝʪʘè (ʢʣʫʤʙʘ); 

4. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ (ʢʘʯʝʣʠ); 

5. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ 7; 

6. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ 8; 

7. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ5; 

8. ʃʝʩ ʫ ʩʪʘʜʠʦʥʘ (ʩʣʝʚʘ ʟʘ ʚʦʨʦʪʘʤʠ); 

9. ʄʠʥʠʩʪʘʜʠʦʥ (ʟʘ ʘʣʣʝʝʡ çɿʚʝʟʜʘè, ʩʧʨʘʚʘ ʫ ʚʦʨʦʪ); 

10. ʉʪʘʜʠʦʥ (ʩʣʝʚʘ ʫ ʬʫʪʙʦʣʴʥʳʭ ʚʦʨʦʪ); 

11. ʉʪʘʜʠʦʥ (ʩʧʨʘʚʘ ʫ ʟʨʠʪʝʣʴʩʢʠʭ ʩʢʘʤʝʝʢ); 

12. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ3; 

13. ɸʣʣʝʷ çɿʚʝʟʜʘè (ʧʝʩʦʯʥʠʮʘ); 

14. ʋ ʢʣʫʙʘ; 

15. ʋ ʩʪʦʣʦʚʦʡ; ʂʦʥʪʨʦʣʴ . 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʦʧʳʪʝ ʦʧʨʝʜʝʣʷʣʠ: ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼɼʊ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʍʆʇ ʇɼʂ ʚ ʧʦʯʚʝ ʩʦʛʣʘʩʥʦ ɻʅ 1.2.3111-13 [5, 

ʩ. 152]: ɼɼʊ 0,1 ʤʛ/ʢʛ. 

 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1 ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʤʤʘʨʥʦʛʦ ɼɼʊ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʯʚʝ ʧʦʜ 

ʣʝʩʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ (6 ʛʘ) ʜʝʪʩʢʦʛʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʣʘʛʝʨʷ ʠʤ. ʂʦʣʠ ʄʷʛʦʪʠʥʘ ʚ 

ɹʝʣʦʟʝʨʩʢʦʤ ʨʘʡʦʥʝ: ʚ 2015 ʛʦʜʫ ʚʝʩʥʦʡ ʟʘʛʨʷʟʥʝʥʦ 2,4 ʛʘ (40,0 %), ʦʩʝʥʴʶ 2,0 ʛʘ (33,3 %), 

ʚ 2016 ʛʦʜʫ ʚʝʩʥʦʡ 2,0 ʛʘ (33,3%), ʦʩʝʥʴʶ 3,6 ʛʘ (60,0 %), ʚ 2017 ʛʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,0 

ʛʘ (33,3%), ʘ ʦʩʝʥʴʶ 2,4 ʛʘ (40%). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʩʥʦʡ ʚ 2016 ʛʦʜʫ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,309 ʤʛ/ʢʛ, ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʩʥʦʡ 2015 ʛʦʜʘ 0,096 ʤʛ/ʢʛ. 

ʀʟ 15 ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʘʛʝʨʷ: 

½ ʚ 2015 ʛʦʜʫ ʚʝʩʥʦʡ ʠ ʚ 2017 ʛʦʜʫ ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ ʧʦ 6 ʧʨʦʙ; 

½ ʚ 2015 ʦʩʝʥʴʶ, ʚʝʩʥʦʡ 2016 ð 2017 ʛʦʜʫ ʧʦ 5 ʧʨʦʙ; 

½ ʚ 2016 ʛʦʜʫ ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ 9 ʧʨʦʙ ʧʦʯʚʳ. 

ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ɼɼʊ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʠʚʰʠʤʠʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʦʙʣʘʩʪʠ: ʚ 2015 ʛʦʜʫ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 3,50 ʉ, ʘ 

ʚ 2016 ʛʦʜʫ 3,00ʉ. 
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ʉʦʛʣʘʩʥʦ ʄʋ 2.1.7.730. ï 99 [6, ʩ. 24] ʦʧʨʝʜʝʣʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢ ʬʦʥʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʇɼʂ): 

 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʝʨʠʦʜ 2015-2017 

ʛʦʜ ʚ ʜʝʪʩʢʦʤ ʣʘʛʝʨʝ ʚʝʩʥʦʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ 3,09 ʚ 2016 ʛʦʜʫ, ʘ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʚ 2017 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣ 2,48. ɺ ʧʘʨʢʘʭ 

ʛʦʨʦʜʘ ʂʫʨʛʘʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʥʴʶ ʚ 2017 ʛʦʜʫ ʨʘʚʝʥ 0,22. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʜʝʪʩʢʦʤ ʣʘʛʝʨʝ ʚʝʩʥʦʡ 2015 ʛʦʜʘ ʠ ʧʘʨʢʘʭ ʛ. ʂʫʨʛʘʥʘ 

2016-2017 ʛʛ. ʥʝ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʦʨʤʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼɼʊ ʚ ʧʦʯʚʝ. 

ɺ ʧʘʨʢʘʭ ʛʦʨʦʜʘ ʂʫʨʛʘʥʘ ʧʦʯʚʳ ʥʝ ʟʘʛʨʷʟʥʝʥʳ ɼɼʊ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼɼʊ 

ʚ ʧʦʯʚʝ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʚʳʰʝ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʣʘʛʝʨʷ ʜʘʥʥʳʤ 

ʧʝʩʪʠʮʠʜʦʤ (ʨʠʩ. 1). 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2015 ð 2017 ʛʛ. ʧʨʝʚʳʰʘʶʪ ʝʜʠʥʠʮʫ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʚʳʰʝʥʠʠ ʥʦʨʤʳ ɼɼʊ ʪ.ʝ. ʧʦʯʚʘ ʣʘʛʝʨʷ ʟʘʛʨʷʟʥʝʥʘ ʧʝʩʪʠʮʠʜʦʤ 

(ʨʠʩ 2). 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 2015-2017 ʛʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʯʚʳ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʛʨʷʟʥʝʥʳ ʵʪʠʤ ʠʥʩʝʢʪʠʮʠʜʦʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʆʙʥʘʨʫʞʠʚʘʝʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦ. 
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ɺʃʀʗʅʀɽ ʍʃʆʈʆʈɻɸʅʀʏɽʉʂʆɻʆ ʇɽʉʊʀʎʀɼɸ (ɼɼʊ) ʅɸ ʏʀʉʃɽʅʅʆʉʊʔ 

ɹɸʂʊɽʈʀʁ ɸʄʄʆʅʀʌʀʂɸʊʆʈʆɺ ɺ ʇʆʏɺɽʅʅʆʄ ʇʆʂʈʆɺɽ ɼɽʊʉʂʆɻʆ 

ʃɸɻɽʈʗ ɺ ɹɽʃʆɿɽʈʉʂʆʄ ʈɸʁʆʅɽ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

INFLUENCE  OF AN ORGANOCHLORINE  PESTICIDE (DDT) ON THE NUMBER OF 

AMMONIFIER  BACTERIA  IN THE SOIL COVER OF A CHILDRENôS CAMP IN THE 

BELOZERSKY  DISTRICT  OF THE KURGAN  REGION 
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Ligaeva Alfiya  N., Kurgan State Agricultural Academy named after T.S. Maltsev 

(Lesnikovo  village, Ketovsky district, Kurgan region, 641300 Russia), inspekzia@bk.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʤ 

ʧʝʩʪʠʮʠʜʦʤ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʦʤ (ɼɼʊ). ʆʧʠʩʳʚʘʝʪʩʷ ʩʧʦʩʦʙ ʧʦʩʪʫʧʣʝʥʠʷ ɼɼʊ 

ʠ ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʯʚʘʭ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩ 2015-2017 ʛʛ. 

ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ ʠʤ. ʂʦʣʠ ʄʷʛʦʪʠʥʘ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʣʠ ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʳ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʣʘʛʝʨʷ. ʆʪʙʦʨ ʧʨʦʙ ʚ ʜʝʪʩʢʦʤ ʣʘʛʝʨʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʩ 

ʛʣʫʙʠʥʳ 0-20 ʩʤ. ɺʩʝʛʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʪʦʙʨʘʥʦ 96 ʧʨʦʙ ʧʦʯʚʳ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 2015-2017 ʛʛ. ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʯʚʳ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʝʱʝ ʟʘʛʨʷʟʥʝʥʳ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʤ ʧʝʩʪʠʮʠʜʦʤ. ɺ 2015 

ʛ. ʚʝʩʥʦʡ ʠ ʚ 2017 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ ʧʦ 6 ʧʨʦʙ; ʚ 2015 ʛ. ʦʩʝʥʴʶ, ʚʝʩʥʦʡ 2016ï2017 ʛʛ. 

ʧʦ 5 ʧʨʦʙ; ʚ 2016 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ 9 ʧʨʦʙ ʧʦʯʚʳ. 

Abstract. This article discusses soil contamination with the organochlorine pesticide 

dichlorodiphenyltrichloroethane (DDT). The method of DDT intake and accumulation in the 
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soils. The study of the content of organochlorine pesticide was carried out on the territory of the 

childrenôs camp. Koli Myagotin, Kurgan region. Conducted soil sampling throughout the camp. 

The study was carried out according to the following scheme: a control variant outside the 

territory of the childrenôs camp (processing was not carried out), 15 test sites in the camp, often 

visited by children. Sampling in the childrenôs camp was carried out in spring and autumn from a 

depth of 0-20 cm. A total of 96 soil samples were taken during the study period. Research results 

2015-2017 confirm that the soils of the childrenôs camp in the Kurgan region are still 

contaminated with organochlorine pesticide today. In spring 2015 and autumn 2017, 6 samples 

were contaminated; in 2015 in autumn, spring 2016ï2017 5 samples each; in autumn 2016, 9 soil 

samples were contaminated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʳ; ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ; ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ; 

ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ; ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ; ʘʥʘʣʠʟʳ; ʦʪʙʦʨʳ ʧʨʦʙ; ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ; ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

Keywords: soils; ammonifiers; microorganisms; dichlorodiphenyltrichloroethane; Kurgan 

Region; analyses; sampling; gas-liquid chromatography; maximum permissible concentration; 

residual amount 

ɺʚʝʜʝʥʠʝ 

ʉ ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʨʝʜʘ ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ ʧʦʯʚʝʥʥʦʛʦ 

ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ) ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʜʳʭʘʥʠʝ ʧʦʯʚʳ ʠ ʥʠʪʨʠʬʠʢʘʮʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʝʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʪʚʝʨʜʳʝ ʩʨʝʜʳ. 

ʂʘʢʠʝ-ʣʠʙʦ ʵʬʬʝʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʠ ʠʭ 

ʙʳʣʦ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ. ʅʘʧʨʠʤʝʨ, ɼɼʊ (ʠʥʩʝʢʪʠʮʠʜ), ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,1% [1], ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʘʟʦʪʬʠʢʩʘʪʦʨʳ, ʥʠʪʨʠʬʠʢʘʪʦʨʳ, ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ ʠ 

ʩʝʨʦʦʢʠʩʣʷʶʱʠʝ ʙʘʢʪʝʨʠʠ; ʦʜʥʘʢʦ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʆʣʜʨʠʥ (ʠʥʩʝʢʪʠʮʠʜ) ʪʘʢʞʝ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ, ʫʩʠʣʝʥʠʶ 

ʧʦʯʚʝʥʥʦʛʦ ʜʳʭʘʥʠʷ ʠ ʣʠʙʦ ʩʪʠʤʫʣʠʨʦʚʘʣ, ʣʠʙʦ ʧʦʜʘʚʣʷʣ ʥʠʪʨʠʬʠʢʘʮʠʶ ʠ 

ʘʤʤʦʥʠʬʠʢʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʳ [2]. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ 29 ʧʝʩʪʠʮʠʜʦʚ ʥʘ 

ʜʳʭʘʥʠʝ ʠ ʥʠʪʨʠʬʠʢʘʮʠʶ ʧʦʢʘʟʘʣʘ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʩʪʠʮʠʜʘ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ [3]. 

ɺʩʝ ʵʬʬʝʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʳ 

ʚʥʝʩʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɻʝʨʙʠʮʠʜʳ ʤʝʪʨʠʙʫʟʠʥ ʠ ʛʣʠʬʦʩʘʪ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ 
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ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʧʦʯʚ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘ 

ʫʨʦʚʥʝ 100 ʤʛ/ʢʛ [4]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʠʨʝʪʨʦʠʜʥʳʭ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʥʠʪʨʠʬʠʢʘʮʠʶ, ʜʳʭʘʥʠʝ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʩʪʠʮʠʜʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʛʦ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʬʬʝʢʪʘ [5]. ɼʣʷ ʬʫʥʛʠʮʠʜʘ ʙʝʥʦʤʠʣ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʠ ʠʟʤʝʨʝʥʠʷ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʥʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʠʢʨʦʙʠʦʪʫ [6]. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʥʘʙʦʨʦʤ ʧʝʩʪʠʮʠʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʤʠʪʘʮʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʢʘʟʘʣ ʚʝʨʦʷʪʥʦʩʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ɼʣʷ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʢʘʟʘʪʝʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʫ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ [7]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʢʘʟʳʚʘʣʠ ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʬʫʥʛʠʮʠʜʳ 

ʢʘʧʪʘʬʦʣ ʠ ʪʨʠʘʜʠʤʝʬʦʥ, ʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʨʝʪʴʝʡ ʦʙʨʘʙʦʪʢʠ. ʏʘʩʪʦ ʦʪʜʝʣʴʥʳʝ ʪʠʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴʩʷ ʧʝʩʪʠʮʠʜʘʤʠ, ʥʘʧʨʠʤʝʨ, ʠʥʩʝʢʪʠʮʠʜʳ 

ʛʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ ʠ ʬʦʨʘʪ ʧʨʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʨʤʝ ʚʥʝʩʝʥʠʷ ʦʢʘʟʳʚʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʘʟʦʪʥʦʤ ʠ ʫʛʣʝʨʦʜʥʦʤ 

ʮʠʢʣʘʭ [8]. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʳ ʚ ʨʠʟʦʩʬʝʨʝ ʨʠʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ ʙʳʣʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ ʚ ʧʦʣʝʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʣʘʩʪʠʥ ʠ ʧʦʜʩʯʝʪʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ) [9]. 

ɿʘ ʧʝʨʠʦʜ 2005ï2017 ʛʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ (ʧʝʨʝʨʝʛʠʩʪʨʠʨʦʚʘʥʦ) 1112 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ. ʅʦʚʳʝ ʧʦʢʦʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ï ʢʣʘʩʩ 

ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʝʦʥʠʢʦʪʠʥʦʠʜʳ; ʢʣʘʩʩ ʧʝʩʪʠʮʠʜʦʚ ʩʪʨʦʙʠʣʫʨʠʥʳ ñʤʦʣʦʜʘʷò ʛʨʫʧʧʘ 

ʢʦʥʪʘʢʪʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. ʅʝʦʥʠʢʦʪʠʥʦʠʜʥʳʝ 

ʠʥʩʝʢʪʠʮʠʜʳ ʧʦʜʘʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʘʮʝʪʠʣʭʦʣʠʥʵʩʪʝʨʘʟʳ, ʷʚʣʷʶʪʩʷ ʘʛʦʥʠʩʪʘʤʠ ʥʠʢʦʪʠʥ-

ʘʮʝʪʠʣʭʦʣʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɹʝʟʚʨʝʜʥʳ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʥʦ, ʚʦʟʤʦʞʥʦ, ʚʳʟʳʚʘʶʪ 

ʤʘʩʩʦʚʫʶ ʛʠʙʝʣʴ ʧʯʝʣ. ɽʚʨʦʢʦʤʠʩʩʠʷ ʟʘʧʨʝʪʠʣʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ 

ʩʫʙʩʪʘʥʮʠʡ ï ʪʠʘʤʝʪʦʢʩʘʤʘ, ʢʣʦʪʠʘʥʠʜʠʥʘ, ʠʤʠʜʘʢʣʦʧʨʠʜʘ ʥʘ ʜʚʘ ʛʦʜʘ: ʫʯʝʥʳʤ ʧʨʝʜʩʪʦʠʪ 

ʜʦʢʘʟʘʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʥʘʣʠʯʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʥʠʢʦʪʠʥʦʠʜʦʚ ʠ ʛʠʙʝʣʴʶ ʧʯʝʣ. 

ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʚʳʟʳʚʘʶʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʵʪʦʪ ʢʣʘʩʩ ʧʝʩʪʠʮʠʜʦʚ ʚʦʰʣʠ ʨʦʪʝʥʦʥ, ʧʠʨʠʜʘʙʝʥ, ʬʝʥʧʠʨʦʢʩʠʤʘʪ, ʬʘʤʦʢʩʘʜʦʥ, 
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ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ, ʬʝʥʘʤʠʜʦʥ. ɺʳʚʦʜ: ʝʩʣʠ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʪʦ ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ. 

ʅʫʞʝʥ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʝʩʪʠʮʠʜʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ɽʩʣʠ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʝʩʪʠʮʠʜʘʤʠ ʙʫʜʫʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ (ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ), ʪʦ ʥʘʜʦ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʧʝʩʪʠʮʠʜʦʚ ʥʘ 

ʩʝʣʴʭʦʟʫʛʦʜʴʷ ʠ ʟʘʤʝʥʠʪʴ ʩʪʘʨʳʝ ʧʝʩʪʠʮʠʜʳ ʥʘ ʥʦʚʳʝ. ʊʘʢʞʝ ʥʘʜʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʚʥʝʜʨʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. [1, ʩ. 186-194; 2, ʩ. 16; 

3, p. 75-81; 4, ʩ. 309-311; 5, ʩ 42-50; 6, p. 149-157; 7, ʩ. 3-5; 8, p. 381-389; 9, ʩ. 24-27; 10, ʩ. 

152-154]. 

ʇʨʠʤʝʥʝʥʠʝ ɼɼʊ ʙʳʣʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʦ ʉʕʉ (ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʦʡ) ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʥʮʝʬʘʣʠʪʥʳʤ ʢʣʝʱʦʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ (ɼɼʊ) ʚ ʧʦʯʚʝ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʣʠʷʥʠʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ 

ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ 2015-2017 ʛʛ., ʙʳʣ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ ʚ ɹʝʣʦʟʝʨʩʢʦʤ ʨʘʡʦʥʝ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʧʦ ʩʥʝʛʫ 1995-1997 

ʛʛ. ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʙʳʣʠ ʚʟʷʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʫʢʦʚʦʜʩʪʚʦʤ (ʈɼ) 52.18.156-99 çʆʭʨʘʥʘ 

ʧʨʠʨʦʜʳ. ʇʦʯʚʘ. ʄʝʪʦʜʳ ʩʙʦʨʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʧʦʯʚʳ ʠ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʩʪʘʪʢʘʤʠ ʧʝʩʪʠʮʠʜʦʚ è [11]. 

ʆʪʙʦʨ ʧʨʦʙ ʚ ʜʝʪʩʢʦʤ ʣʘʛʝʨʝ ʧʨʦʚʦʜʠʣʩʷ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʩ ʛʣʫʙʠʥʳ 0-20ʩʤ. ɺ 

ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (2015-2017 ʛʛ.) ʙʳʣʦ ʚʟʷʪʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 96 ʦʙʨʘʟʮʦʚ 

ʧʦʯʚʳ. ʇʣʦʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʣʘ 6 ʛʝʢʪʘʨʦʚ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʤʝʪʦʜʠʢʘʤ: ɽʞʦʚ ɻ.ʀ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ; ɻʨʘʜʦʚʘ ʅ.ɹ., ɹʘʙʫʩʝʥʢʦ ɽ.ʉ., ɻʦʨʥʦʚʘ ʀ.ɹ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ 

ʦʙʱʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ; ʖʤʘʰʝʚ ʍ.ʉ., ʇʦʩʪʦʚʘʣʦʚ ɸ.ɸ. ʄʝʪʦʜʠʢʘ ʠ ʧʨʦʛʨʘʤʤʘ ʥʘʫʯʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ çɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʫʪʠʣʠʟʘʮʠʠ ʩʦʣʦʤʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʤʦʥʦʢʫʣʴʪʫʨʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳè; 

ʇʦʩʪʦʚʘʣʦʚ ɸ.ɸ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʠ [13, c. 101; 14, ʩ. 88; 15, ʩ. 8-9; 16, ʩ. 20-25]. ʅʝ ʩʪʦʠʪ 

ʧʝʨʝʯʠʩʣʷʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʜʘʪʴ ʥʘ ʥʠʭ ʩʩʳʣʢʠ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʭʦʪʷ ʙʳ ʢʨʘʪʢʦ ʦʧʠʩʘʪʴ ʩʘʤʠ ʤʝʪʦʜʠʢʠ, ʜʘʪʴ ʠʭ ʥʘʟʚʘʥʠʷ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʥʘ ʧʣʦʪʥʳʝ ʩʨʝʜʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʣʦʪʥʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʧʨʝʜʣʦʞʝʥʥʳʝ ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʳʤ [17, c. 150-162]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʘʛʝʨʷ (1995-1997 ʛʛ.) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɼɼʊ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʨʫʛʠʝ ʧʝʩʪʠʮʠʜʳ (ʢʘʨʙʦʬʦʩ 1998-2003 ʛʛ., ʙʘʡʪʝʢʩ 2004-

2006 ʛʛ., ʩʘʤʘʨʦʚʢʘ 2007 ʛ.) ʉ 2008 ʧʦ 2015 ʛʦʜ ʜʝʪʩʢʠʡ ʣʘʛʝʨʴ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʩʷ, ʧʦʪʦʤʫ 

ʯʪʦ ʦʥ ʙʳʣ ʚʨʝʤʝʥʥʦ ʟʘʢʨʳʪ. ɺ 2016 ʛ. ʣʘʛʝʨʴ ʦʪʢʨʳʣʩʷ, ʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ 

ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʦʤ ʮʠʧʝʨʪʨʠʥʦʤ [18, c. 55]. 

ɸʤʤʦʥʠʬʠʢʘʮʠʷ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʧʘʜʘ ʙʝʣʢʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʘʤʤʠʘʢʘ. ʇʨʦʮʝʩʩ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʭ ʛʠʜʨʦʣʠʟʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʚʳʜʝʣʷʝʤʳʭ 

ʤʠʢʨʦʙʘʤʠ [19, c. 27-33; 20, ʩ. 173-175]. ʏʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʧʦʜʚʝʨʛʣʠ 

ʤʝʪʦʜʠʢʝ ʠ ʦʧʨʝʜʝʣʷʣʠ ʩʠʣʫ ʚʣʠʷʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼɼʊ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʥʳʤ ʧʣʦʱʘʜʢʘʤ: ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ (ʦʙʨʘʙʦʪʢʘ ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ), 15 ʧʣʦʱʘʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʣʘʛʝʨʷ, ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʜʝʪʴʤʠ: 1. ʋ ʢʨʫʛʣʦʡ ʙʝʩʝʜʢʠ (ʥʘ ʚʳʭʦʜʝ ʠʟ ʣʘʛʝʨʷ); 2. ʅʘ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ (ʢʣʫʤʙʘ); 3. ɸʣʣʝʷ çʈʘʢʝʪʘè (ʢʣʫʤʙʘ); 4. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ 

(ʢʘʯʝʣʠ); 5. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ 7; 6. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ 8; 7. ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ5; 8. 

ʃʝʩ ʫ ʩʪʘʜʠʦʥʘ (ʩʣʝʚʘ ʟʘ ʚʦʨʦʪʘʤʠ); 9. ʄʠʥʠʩʪʘʜʠʦʥ (ʟʘ ʘʣʣʝʝʡ çɿʚʝʟʜʘè, ʩʧʨʘʚʘ ʫ ʚʦʨʦʪ); 

10. ʉʪʘʜʠʦʥ (ʩʣʝʚʘ ʫ ʬʫʪʙʦʣʴʥʳʭ ʚʦʨʦʪ); 11. ʉʪʘʜʠʦʥ (ʩʧʨʘʚʘ ʫ ʟʨʠʪʝʣʴʩʢʠʭ ʩʢʘʤʝʝʢ); 12. 

ʋ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ ˉ3; 13. ɸʣʣʝʷ çɿʚʝʟʜʘè (ʧʝʩʦʯʥʠʮʘ); 14. ʋ ʢʣʫʙʘ; 15. ʋ ʩʪʦʣʦʚʦʡ; 

ʂʦʥʪʨʦʣʴ (ʥʘ ʩʭʝʤʝ ʦʙʦʟʥʘʯʝʥ 16) (ʨʠʩ. 1). 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼɼʊ ʚ ʧʦʯʚʘʭ ʠʟʫʯʘʝʤʳʭ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼɼʊ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʙʘʢʪʝʨʥʠʡ-ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ. 

ɿʘʜʘʯʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʥʘʢʦʧʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʩʪʠʮʠʜʘ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ [21, c. 32-36]. ʉʦʛʣʘʩʥʦ ʪʘʙʣ. 1, ʚ 2015 ʛʦʜʫ ʚʝʩʥʦʡ 

ʟʘʛʨʷʟʥʝʥʦ 2,4 ʛʘ (40,0 %), ʦʩʝʥʴʶ 2,0 ʛʘ (33,3 %), ʚ 2016 ʛʦʜʫ ʚʝʩʥʦʡ 2,0 ʛʘ (33,3%), 

ʦʩʝʥʴʶ 3,6 ʛʘ (60,0 %), ʚ 2017 ʛʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,0 ʛʘ (33,3%), ʘ ʦʩʝʥʴʶ 2,4 ʛʘ (40%). 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʫʢʦʚʦʜʷʱʠʤ ʜʦʢʫʤʝʥʪʦʤ (ʈɼ) 52.18.156ï99 [11] ʘʥʘʣʠʟ ʥʘ 

ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼɼʊ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʦʙʲʝʜʝʥʥʳʭ ʧʦʯʚ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ: ï 

ʚ 2015 ʛ. ʚʝʩʥʦʡ ʠ ʚ 2017 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ ʧʦ 6 ʧʨʦʙ; ï ʚ 2015 ʛ. ʦʩʝʥʴʶ, ʚʝʩʥʦʡ 2016ï

2017 ʛʛ. ʧʦ 5 ʧʨʦʙ; ð ʚ 2016 ʛ. ʦʩʝʥʴʶ ʟʘʛʨʷʟʥʝʥʦ 9 ʧʨʦʙ ʧʦʯʚʳ. 

ʈʘʩʩʯʠʪʳʚʘʣʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʨʦʙʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 15 ʧʨʦʙ Ĭ qʤʘʢʩ / 100 (ʜʣʷ 

ʢʘʞʜʦʛʦ ʛʦʜʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʦʪʜʝʣʴʥʦ ʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ ɼɼʊ). 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʍʆʇ ʇɼʂ ʚ ʧʦʯʚʝ ʩʦʛʣʘʩʥʦ ɻʅ 1.2.3111-13 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʧʝʨʝʯʝʥʴ) [22]: ɼɼʊ 0,1 ʤʛ/ʢʛ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1 ʩʨʝʜʥʝʝ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʯʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʩʦʩʪʘʚʣʷʶʪ: 

½ 2015 ʛʦʜ ʚʝʩʥʦʡ ï 0,96 ʇɼʂ (0,096 ʤʛ/ʢʛ), ʦʩʝʥʴʶ ï 1,85 ʇɼʂ (0,185 ʤʛ/ʢʛ); 

½ 2016 ʛʦʜ ï 3,09 ʇɼʂ (0,309 ʤʛ/ʢʛ), ʦʩʝʥʴʶ ï 1,75 ʇɼʂ (0,175 ʤʛ/ʢʛ); 

½ 2017 ʛʦʜ ï 2,16 ʇɼʂ (0,216 ʤʛ/ʢʛ), ʦʩʝʥʴʶ ï 2,48 ʇɼʂ (0,248 ʤʛ/ʢʛ). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʩʥʦʡ ʚ 2016 ʛʦʜʫ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,309 ʤʛ/ʢʛ, ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʩʥʦʡ 2015 ʛʦʜʘ 0,096 ʤʛ/ʢʛ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʙ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2015 ʛʦʜʫ: ʟʠʤʘ ï ʫʤʝʨʝʥʥʦ-ʤʦʨʦʟʥʘʷ, ʩʥʝʞʥʘʷ; ʚʝʩʥʘ ï ʭʦʣʦʜʥʘʷ, 

ʟʘʪʷʞʥʘʷ; ʣʝʪʦ ï ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʝ, ʜʦʞʜʣʠʚʦʝ ʚ ʘʚʛʫʩʪʝ; ʦʩʝʥʴ ï ʭʦʣʦʜʥʘʷ, ʩ ʦʩʘʜʢʘʤʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ. 

ʇʦ ʜʘʥʥʳʤ 2015-2017 ʛʛ. ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ɼɼʊ 

ʥʘ ʧʦʯʚʝʥʥʳʝ ʘʤʤʦʥʦʬʠʢʘʪʦʨʳ ʧʨʦʷʚʠʣʦʩʴ ʚ 2017 ʛʦʜʫ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ 2016 ʛʦʜʫ 

(ʨʠʩ. 2). 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʋ 2.1.7.730. ï 99 [17] ð ʦʧʨʝʜʝʣʷʣʠ ʩʠʣʫ ʚʣʠʷʥʠʷ ʩʫʤʤʘʨʥʦʛʦ 

ɼɼʊ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ. 
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ʉʦʛʣʘʩʥʦ ʄʋ 2.1.7.730. ð 99 ʦʧʨʝʜʝʣʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢ ʬʦʥʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ): 

 

ʉʠʣʘ ʚʣʠʷʥʠʷ ɼɼʊ ʥʘ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 2,15 % ʜʦ 97,19 

%. 

ʇʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ɼɼʊ ʥʘ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ ʦʩʝʥʴʶ 2015-2017 ʛʛ. (ʨʠʩ. 3), ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʦʪ 4,84 ʜʦ 99,67 %. 

 

ʅʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʧʝʩʪʠʮʠʜʦʚ ʢʛ/ʛʘ ʚ ʛʦʜ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʦʪʜʝʣʴʥʳʤ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʠ ʛʨʫʧʧʘʤ ʧʘʪʦʣʦʛʠʡ ʥʘ 10 ʪʳʩ. ʯʝʣʦʚʝʢ [9] 

ʆʮʝʥʢʠ ʨʠʩʢʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʚʣʠʷʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʥʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʠ ʛʨʫʧʧʘʤʠ ʧʘʪʦʣʦʛʠʡ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ, ʚʳʩʦʢʦʝ ï ʜʣʷ ʤʝʜʴʩʦʜʝʨʞʘʱʠʭ 

ʧʝʩʪʠʮʠʜʦʚ, ʩʨʝʜʥʝʝ ï ʜʣʷ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʢʘʨʙʘʤʘʪʦʚ, ʥʠʟʢʦʝ ï ʜʣʷ 

ʛʝʨʙʠʮʠʜʦʚ ʠ ʦʩʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʪʝʤʧʦʚ ʠ ʦʙʲʝʤʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʤʠʣʣʠʦʥʥʦʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ 

ʧʦʙʫʜʠʣʠ ʢ ʧʦʠʩʢʫ çʚʦʣʰʝʙʥʳʭè ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʟʚʦʣʷʣʠ ʚʳʧʦʣʥʷʪʴ ʧʣʘʥʳ ʧʦ 

ʧʦʩʪʘʚʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʣʘʙʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚ 

ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʙʦʣʴʰʠʤʠ ʧʣʦʱʘʜʷʤʠ ʦʩʚʦʝʥʥʳʭ ʟʝʤʝʣʴ ʠ 

ʟʘʚʳʰʝʥʥʳʤʠ ʧʣʘʥʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢʞʝ ʟʘʩʪʘʚʣʷʣʠ ʘʛʨʘʨʠʝʚ ʠ ʩʝʣʷʥ ʠʩʢʘʪʴ ʥʦʚʳʝ 

ʬʦʨʤʳ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʩʦʨʥʷʢʘʤʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 
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ɺ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ ʪʘʢʦʡ ʧʘʥʘʮʝʝʡ ʩʪʘʣʠ ʩʯʠʪʘʪʴ ʥʦʚʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ï 

ʧʝʩʪʠʮʠʜʳ ʠ ʘʛʨʦʭʠʤʠʢʘʪʳ. ʀʟ ʛʦʜʘ ʚ ʛʦʜ ʦʙʲʝʤʳ ʠʭ ʯʘʩʪʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʨʘʱʠʚʘʣʠʩʴ ʙʝʰʝʥʳʤʠ ʪʝʤʧʘʤʠ. ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʣʫʯʘʣʘ 

ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʟʘʢʘʟʳ, ʭʠʤʠʢʠ-ʫʯʝʥʳʝ ʩʦʟʜʘʚʘʣʠ ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʘʛʨʘʨʠʠ ʠ ʢʨʝʩʪʴʷʥʝ 

ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʚʥʝʜʨʷʣʠ ʥʦʚʳʝ ʧʝʩʪʠʮʠʜʳ ʠ ʘʛʨʦʭʠʤʠʢʘʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʠ ʵʪʦʤ 

ʚʦʧʨʦʩ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʩʪʘʚʣʷʣʠ ʥʘ ʧʦʪʦʤ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʨʘʟʚʠʪ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʣʝʜʩʪʚʠʝ ʫʧʨʦʱʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ 

ʩʚʦʙʦʜʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʚʳʨʦʩ ʧʨʦʮʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʚʝʱʝʩʪʚ ʚ ʜʦʤʘʰʥʝʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʝ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʝʰʝʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 

ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʥʝʯʥʦ, ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʳʤ ʠ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʨʦʣʴ ʙʝʟʦʛʦʚʦʨʦʯʥʦʡ ʠʩʪʠʥʳ. ʆʥʦ ʷʚʣʷʝʪʩʷ 

ʧʦʧʳʪʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʦ, ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʡʪʠ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʜʦʤʘʰʥʝʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʨʝʜʠʪʝʣʷ, ʥʘ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ, 

ʧʝʩʪʠʮʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

½ ʘʢʘʨʠʮʠʜʳ ï ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʣʝʱʘʤʠ. 

½ ʧʨʦʪʨʘʚʠʪʝʣʠ-ʩʨʝʜʩʪʚʘ, ʦʪʧʫʛʠʚʘʶʱʠʝ ʠʣʠ ʫʥʠʯʪʦʞʘʶʱʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʚʦʟʙʫʜʠʪʝʣʠ 

ʙʦʣʝʟʥʝʡ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʥʦʛʦ ʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ 

ʩʘʞʝʥʮʝʚ ʨʘʩʪʝʥʠʡ; 

½ ʬʫʥʛʠʮʠʜʳ ï ʪʦʢʩʠʯʥʳʝ ʜʣʷ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ʄʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʚʳʰʝʥʠʷ 

ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ 

ɽʩʣʠ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʙʫʜʫʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

(ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ), ʪʦ ʥʫʞʥʦ ʫʤʝʥʴʰʘʪʴ ʥʘʛʨʫʟʢʠ 

ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʧʦʣʷʭ ʠ ʟʘʤʝʥʷʪʴ ʩʪʘʨʳʝ ʧʝʩʪʠʮʠʜʳ ʥʦʚʳʤʠ. ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʠʭ ʚʣʠʷʥʠʷ 

ʥʘ ʧʦʜʟʝʤʥʫʶ ʛʝʦʩʠʩʪʝʤʫ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʨʠʩʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
50 

 

 

ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2015-2017 ʛʛ. ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʯʚʳ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʛʨʷʟʥʝʥʳ ɼɼʊ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼɼʊ ʚʣʠʷʝʪ 

ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
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ʚʦʜʦʠʩʪʦʯʥʠʢʘ  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʫʜʳ ʥʘ ʤʝʩʪʥʦʤ ʩʪʦʢʝ, ʥʦ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ  ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʨʘʩʯʝʪʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʠʩʪʦʯʥʠʢʘ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʠ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʟʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʠʝʤ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ ʧʦʜʧʦʨʥʳʭ ʧʣʦʪʠʥ. 

ʇʨʦʠʟʚʝʜʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʪʝʨʴ ʚʦʜʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ, ʦʙʲʝʤʘ 

ʚʝʩʝʥʥʝʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʘʣʦʚʦʜʥʳʝ ʠ ʢʨʘʡʥʝ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʘ.  ʇʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ, ʦʙʲʝʤʘ 
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ʚʦʜʳ ʧʨʠ ʅʇʋ, ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ, ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ, ʦʙʲʝʤʘ ʚʦʜʳ ʥʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ ʠ ʪ.ʜ. ʆʧʨʝʜʝʣʝʥ ʨʘʟʤʝʨ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ 

ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

Abstract. Obtaining a stable crop yield in the arid climate of the southern regions of Russia, due 

to the introduction of new irrigated lands into circulation, is one of the main tasks of ensuring the 

countryôs food security. Agricultural lands of many agricultural producers are located at a great 

distance from state hydro-reclamation systems and structures, therefore reservoirs and ponds on 

local runoff are often considered as an alternative water source, but in the absence of information 

about their functional, technical and hydrological characteristics, pre-project surveys are 

required. The article discusses the practical use of methods of water management calculation for 

the use of a water body as a water source, during the construction of local irrigation sites on the 

example of reservoirs of the Saratov region located in the left-bank and right-bank zones 

characterized by differences in hydrological conditions. The description of the studied reservoirs 

is given, the data of the survey of the technical and functional condition of their retaining dams 

are given. Hydrological calculations of water losses for evaporation and filtration, the volume of 

spring river runoff in low-water and extremely low-water years were made. The calculated 

characteristics of the studied reservoirs are given, indicating their useful volume, the volume of 

water at the NPU, dead volume, average depth, volume of water for water management needs, 

etc. The size of the potential irrigation area of agricultural land for growing corn for grain is 

determined, taking into account the use of free volume from the reservoirs under consideration. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʤʝʩʪʥʦʤ ʩʪʦʢʝ, ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʯʝʪ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʩʯʝʪ, ʦʨʦʰʝʥʠʝ, ʧʦʪʝʨʠ ʚʦʜʳ 

Keywords: reservoir on local runoff, useful volume, hydrological calculation, water 

management calculation, irrigation, water losses 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʙʦʣʴʰʝ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʠ ʧʦʣʠʚʥʳʭ ʟʝʤʝʣʴ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ [1].  ʂʨʫʧʥʳʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ ʥʝ 

ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ ʚʩʝ ʥʫʞʜʘʶʱʠʝʩʷ ʭʦʟʷʡʩʪʚʘ ʚ ʩʚʷʟʠ ʩ 
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ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʝʩʪʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʞʝ ʠʭ ʧʦʣʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ. 

ʏʘʩʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʳʭ ʟʘʙʨʦʰʝʥʥʳʭ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʚʦʜʦʚʦʜʦʚ ʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʦʨʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʚʝʜʝʥʠʠ ʚ ʦʙʦʨʦʪ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ. ɺ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 70-ʭ ʧʦ ʢʦʥʝʮ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʚ ʇʦʚʦʣʞʴʝ ʚʝʣʦʩʴ ʠʥʪʝʥʩʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ  ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʤʝʣʢʠʭ, ʩʨʝʜʥʠʭ ʨʝʢ ʠ ʙʘʣʦʢ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʤʥʦʛʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʚʝʜʝʥʠʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʷʚʣʷʣʦʩʴ ʚʚʝʜʝʥʠʝ ʚ ʦʙʦʨʦʪ ʫʯʘʩʪʢʦʚ 

ʦʨʦʰʝʥʠʷ ʧʣʦʱʘʜʴʶ ʜʦ 1000 ʛʘ [4]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʨʫʛʠʝ ʚʦʜʦʝʤʳ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʙʦʣʝʝ 25 ʣʝʪ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʧʨʠʛʦʜʥʦʩʪʠ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʠʩʪʦʯʥʠʢʘ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʶ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. 

ɺʦʜʦʧʦʪʨʝʙʠʪʝʣʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʦʨʦʰʝʥʠʷ ʠʤʝʝʪ ʧʨʘʚʦ 

ʨʘʩʭʦʜʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʝ ʥʘʨʫʰʘʷ ʵʢʦʩʠʩʪʝʤʫ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ ʜʣʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ [12]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ  ʜʘʥʥʳʝ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʝʟʥʳʝ ʦʙʲʝʤʳ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʝ ʂʘʤʝʣʠʢ ʚ ʇʝʨʝʣʶʙʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ 

ʠ ʥʘ ʨʝʢʝ ʉʪʫʜʝʥʢʘ ʚ ʊʫʨʢʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʘʩʯʝʪʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʦʧʨʝʜʝʣʝʥʳ ʩʦʛʣʘʩʥʦ 

ʉʇ 33-101-2003 çʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè [3]. 

ʆʩʥʦʚʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ 

çɻʠʜʨʦʫʟʣʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘè [4]. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ, ʬʦʨʤʝ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʰʠʨʠʥʝ, ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʘʭ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʝ ʠ ʦʙʲʝʤʝ ʚʦʜʳ ʚ 
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ʚʦʜʦʝʤʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ [7, 8]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ  ʧʘʨʘʤʝʪʨʳ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʧʦ ʜʘʥʥʳʤ ʨʘʜʘʨʥʦʡ 

ʩʲʝʤʢʠ SRTM, ʧʦʜʧʦʨʥʳʝ ʫʨʦʚʥʠ, ʛʣʫʙʠʥʳ, ʧʣʦʱʘʜʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʥʥʳʝ ʩʲʝʤʢʠ ʛʣʫʙʠʥ ʚʦʜʦʝʤʘ ʠ ʤʘʪʝʨʠʘʣʳ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʦʣʝʚʦʤ ʵʪʘʧʝ [7]. 

ʅʘ ʚʦʜʦʧʦʜʧʦʨʥʳʭ ɻʊʉ,  ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ,  ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʝʦʜʝʟʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʪʠʥ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʠʭ ʚʦʜʦʩʙʨʦʩʥʳʭ ʠ 

ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʦʪʝʨʠ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʩʪʦʢʘ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚè [5]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʙʝʪʘ ʨʦʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʉʪʫʜʝʥʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʨʥʦʛʦ ʩʦʩʫʜʘ ʠ ʩʝʢʫʥʜʦʤʝʨʘ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 51657.2-2000 çɺʦʜʦʫʯʝʪ ʥʘ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʠ ʦʙʲʝʤʘ ʚʦʜʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷè [2]. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʧʝʮʠʬʠʢʠ ʨʘʩʯʝʪʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʤʝʩʪʥʦʤ ʩʪʦʢʝ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʚʦʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʥʳʤ ʙʘʩʩʝʡʥʦʚʳʤ ʦʢʨʫʛʘʤ. 

ʈʝʢʘ ʉʪʫʜʝʥʢʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʙʝʨʝʞʥʳʤ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ʑʝʨʙʝʜʠʥʘ (ʨʠʩʫʥʦʢ 1). 

ʇʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʴʝ ʨʝʢʠ ʥʘʭʦʜʠʪʩʷ 

ʚ 15 ʢʤ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʑʝʨʙʝʜʠʥʘ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ. ɼʣʠʥʘ ʨʝʢʠ ð 11 ʢʤ, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ï 33,1 ʢʤĮ. ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʝʩʪʨʘ ʈʦʩʩʠʠ 

ʨʝʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ɼʦʥʩʢʦʤʫ ʙʘʩʩʝʡʥʦʚʦʤʫ ʦʢʨʫʛʫ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ʨʝʢʠ ð 

ʍʦʧʸʨ ʦʪ ʠʩʪʦʢʘ ʜʦ ʚʧʘʜʝʥʠʷ ʨʝʢʠ ɺʦʨʦʥʘ, ʨʝʯʥʦʡ ʧʦʜʙʘʩʩʝʡʥ ʨʝʢʠ ʍʦʧʝʨ. ʈʝʯʥʦʡ 

ʙʘʩʩʝʡʥ ʨʝʢʠ  ɼʦʥ (ʨʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ). ɹʝʨʝʛʘ ʨʝʢʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʙʨʳʚʠʩʪʳʡ ʚʠʜ. ʇʠʪʘʥʠʝ ʨʝʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ ʧʨʠ ʚʝʩʝʥʥʝʤ ʧʦʣʦʚʦʜʴʝ, ʘ ʪʘʢʞʝ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʟʘ ʩʯʝʪ ʨʦʜʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʚʩʝʤʫ ʨʫʩʣʫ ʨʝʢʠ. 
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ʈʝʢʘ ʂʘʤʝʣʠʢ ï ʩʘʤʳʡ ʢʨʫʧʥʳʡ (ʣʝʚʳʡ) ʧʨʠʪʦʢ ʨ. ɹʦʣʴʰʦʡ ʀʨʛʠʟ (ʨʠʩʫʥʦʢ 2). ʆʥʘ 

ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ʦʪʨʦʛʘʭ ʆʙʱʝʛʦ ʉʳʨʪʘ ʥʘ ʶʛʝ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʧʘʜʘʝʪ ʚ ʨ. ɹʦʣʴʰʦʡ 

ʀʨʛʠʟ ʥʠʞʝ ʩ. ʂʣʝʚʝʥʢʘ. ʆʙʱʘʷ ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 1203 ʢʤ
2
. ʆʙʱʘʷ 

ʜʣʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 223 ʢʤ, ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʝʣʶʙʩʢʦʛʦ ʨʘʡʦʥʘ 125 ʢʤ. ʈʝʢʘ 

ʦʯʝʥʴ ʠʟʚʠʣʠʩʪʘʷ, ʧʨʦʪʝʢʘʝʪ ʚ ʰʠʨʦʢʦʡ ʜʦʣʠʥʝ. ɺ ʧʦʡʤʝ ʨʝʢʠ ʤʥʦʛʦ ʩʪʘʨʦʨʝʯʠʡ, ʦʟʸʨ, ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʧʦʡʤʝʥʥʦʛʦ ʣʝʩʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʠʩʪʦʯʥʠʢʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʨʦʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʦʜʦʝʤʘ ʠ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʇʣʦʪʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʝʢʠ ʉʪʫʜʝʥʢʘ: ʜʣʠʥʘ ï 240,0 ʤ, ʰʠʨʠʥʘ ï 8,0 ʤ. ʆʪʤʝʪʢʘ 

ʛʨʝʙʥʷ ʧʣʦʪʠʥʳ: ʦʪ 173,0 ʜʦ 174,6 ʤ (ɹʉɺ). ɼʣʷ ʩʙʨʦʩʘ ʚʦʜʳ ʩ çʚʝʨʭʥʝʛʦ ʙʴʝʬʘè ʚ 

çʥʠʞʥʠʡ ʙʴʝʬè ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ ʥʘʭʦʜʷʪʩʷ ʪʨʠ ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ d = 500 ʤʤ; ʦʪʤʝʪʢʘ ʚʝʨʭʘ 

ʪʨʫʙʳ ʚ çʚʝʨʭʥʝʤ ʙʴʝʬʝè (ʩʦ ʩʪʦʨʦʥʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) ʩʦʩʪʘʚʣʷʝʪ 171,0 ʤ. 

ʆʪʤʝʪʢʘ ʅʇʋ ï 170,27 ʤ. 
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ʅʘ ʨʷʜʫ ʩ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ ʥʘ ʧʣʦʪʠʥʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʙʝʪʘ 

ʨʦʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʨʥʦʛʦ ʩʦʩʫʜʘ ʠ ʩʝʢʫʥʜʦʤʝʨʘ[2]. ɿʥʘʯʝʥʠʝ ʜʝʙʝʪʘ ʨʦʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ 

ʩ. ʉʪʫʜʝʥʢʘ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 70 ʣ/ʩ. 

ʇʣʦʪʠʥʘ ʥʘ ʨʝʢʝ ʂʘʤʝʣʠʢ ʫ ʧ. ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ: ʜʣʠʥʘ ï 100,0 ʤ, ʰʠʨʠʥʘ ï 6,0 

ʤ. ʆʪʤʝʪʢʘ ʛʨʝʙʥʷ ʧʣʦʪʠʥʳ: ʦʪ 28,9 ʤ ʜʦ 32,3 ʤ. ɺ ʮʝʥʪʨʝ ʪʝʣʘ ʧʣʦʪʠʥʳ ʥʘʭʦʜʠʪʩʷ 

ʙʝʪʦʥʥʘʷ ʧʣʠʪʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʘʢ ʧʦʜʧʦʨʘ ʚʦʜʳ, ʪʘʢ ʧʝʨʝʪʦʢʘ ʚʦʜʳ ʩ 

çʚʝʨʭʥʝʛʦ ʙʴʝʬʘè ʚ çʥʠʞʥʠʡ ʙʴʝʬè ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ; ʦʪʤʝʪʢʘ ʚʝʨʭʘ ʧʣʠʪʳ 

ʩʦʩʪʘʚʣʷʝʪ 28,89 ʤ. ɺʦʜʦʩʙʨʦʩʦʚ ʠ ʚʦʜʦʚʳʧʫʩʢʦʚ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦʜʧʠʪʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʝʩʝʥʥʠʤ ʩʪʦʢʦʤ. ʆʪʤʝʪʢʘ ʅʇʋ ð 28,89 ʤ. 

ʇʦʜ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʨʘʩʯʝʪʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʩʯʝʪʦʚ 

ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʣʝʟʥʦʛʦ ʠ ʧʦʣʥʦʛʦ 

ʦʙʲʝʤʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʫʨʦʚʥʝʡ ʚʦʜʳ [4]. 

ɽʤʢʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʂʘʤʝʣʠʢ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟ ʩʫʤʤʳ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ 

Wʧʣʟ  ʠ ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ Wʤ.ʦ. ʄʝʨʪʚʳʡ ʦʙʲʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʤ ʚʦʜʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʠʞʝ ʫʨʦʚʥʷ ʥʘʠʙʦʣʴʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʣʘʥʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʙʲʝʤ ʚʦʜʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʳʪʦʚʳʭ 

ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʮʝʣʝʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʉʨʦʢ ʟʘʠʣʝʥʠʷ ʤʝʨʪʚʦʛʦ 

ʦʙʲʝʤʘ 50 ʣʝʪ [6]. 

ʉʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʠ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 3907 ʩʨʝʜʥʷʷ 

ʛʣʫʙʠʥʘ ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ ʚʦʜʦʝʤʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʥʝʤ ʚʦʜʥʦʡ ʬʘʫʥʳ ʜʦʣʞʥʘ ʙʳʪʴ 

2,5õ3,0 ʤ, ʘ ʧʣʦʱʘʜʴ ʤʝʣʢʦʚʦʜʴʷ ʩ ʛʣʫʙʠʥʘʤʠ ʤʝʥʝʝ 0,5 ʤ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 30% 

ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʦʪʝʨʠ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʩʪʦʢʘè ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 

ʛʜʝ hʧʦʪ ð ʩʣʦʡ ʩʫʤʤʘʨʥʳʭ ʧʦʪʝʨʴ ʚʦʜʳ, ʤʤ;  ð ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʤ
2
. 

ʉʣʦʡ ʩʫʤʤʘʨʥʳʭ ʧʦʪʝʨʴ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʦʪʝʨʴ ʥʘ 

ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʣʦʞʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʌ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʧʘʨʝʥʠʝ ɽɼ: 
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ɼʣʷ ʦʧʪʠʤʘʣʴʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʦʙʩʣʝʜʫʝʤʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʩʣʦʡ ʧʦʪʝʨʴ ʉ.ʅ. ʂʨʠʮʢʠʡ, ʉ.ʌ. ʄʝʥʢʝʣʲ ʠ ʄ.ɺ. ʇʦʪʘʧʦʚ ʨʝʢʦʤʝʥʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ 0,36 ʤ/ʛʦʜ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʧʘʨʝʥʠʝ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩʦʛʣʘʩʥʦ 

çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤéè ɺ.ɺ. ɸʬʦʥʠʥʘ ʠ ʖ.ɺ. ɹʦʥʜʘʨʝʥʢʦ [4]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʪʝʨʴ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʠʣʦ: 

½ ʥʘ ʨ. ʉʪʫʜʝʥʢʘ - Wʧʦʪ= 25 971 ʤ
3
; 

½ ʥʘ ʨ. ʂʘʤʝʣʠʢ - Wʧʦʪ= 259 112 ʤ
3
. 

ʇʦʣʝʟʥʳʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʣʥʳʤ ʠ ʤʝʨʪʚʳʤ 

ʦʙʲʝʤʘʤʠ. ʇʦ ʚʝʣʠʯʠʥʝ ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ ʩʦʛʣʘʩʥʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

(ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʦʪ ʛʣʫʙʠʥʳ ʥʘʧʦʣʥʝʥʠʷ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʤʝʪʢʘ ʅʇʋ (ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʜʧʦʨʥʦʛʦ ʫʨʦʚʥʷ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʫʜʦʚ ʠ 

ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ ʧʨʠʪʦʢ 75-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ, ʪ.ʝ. 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ 75 ʣʝʪ ʠʟ 100 ʠʣʠ 8 ʣʝʪ ʠʟ 10. ɺ ʪʝʯʝʥʠʝ 25 ʣʝʪ ʠʟ 100 

ʠʣʠ ʚ ʩʨʝʜʥʝʤ 1 ʨʘʟ ʚ 4 ʛʦʜʘ ʚʦʟʤʦʞʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʟʘʜʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʚʦʜʝ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʲʝʤʘ 

ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʚ ʛʦʜʳ 75-ʥʳʡ ʠ 95%-ʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ ŭ ð ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʶʱʠʡ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʇʦʚʦʣʞʴʷ; 

h ï ʩʣʦʡ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʟʘʜʘʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ; 

F ï ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨʝʢʠ ʩʦ ʚʩʝʤʠ ʧʨʠʪʦʢʘʤʠ ʜʦ ɻʊʉ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɿʘ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩ 1970 ʧʦ 2017 ʛʛ. ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦʩʪʦʚ-ʘʥʘʣʦʛʘ ʨʝʢʠ ʂʘʨʘʤʘʥ ʠ ʨʝʢʠ ʂʘʨʘʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʣʫʯʘʝʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚ 

ʛʦʜʫ ʨʘʩʭʦʜʦʤ ʚʦʜʳ ʥʠʞʝ 90%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

ɺ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʙʝʨʫʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩ ʚʦʜʧʦʩʪʦʚ ʘʥʘʣʦʛʦʚ. ʇʨʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ 

ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʦʜʧʦʩʪʫ ʩ. ʇʦʜʛʦʨʥʦʝ ʥʘ 

ʨʝʢʝ ʂʘʨʘʡ [9], ʘ ʜʣʷ ʨ. ʂʘʤʝʣʠʢ ð  ʤʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʦʜʧʦʩʪʫ ʥʘ ʨʝʢʝ ɹʦʣʴʰʦʡ 

ʂʘʨʘʤʘʥ ʚ ʧʛʪ. ʉʦʚʝʪʩʢʦʝ [10]. 
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ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʚʙʣʠʟʠ ʩ. ʉʪʫʜʝʥʢʘ ʥʘ ʨ. ʉʪʫʜʝʥʢʘ 

ʆʙʲʝʤʳ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʨʝʢʠ ʉʪʫʜʝʥʢʘ ʜʦ ʧʣʦʪʠʥʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʙʣʠʟʠ ʩ. ʉʪʫʜʝʥʢʘ 

ʊʫʨʢʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʛʦʜʳ 75%-ʥʦʡ ʠ 95%-ʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʫʜʫʪ ʨʘʚʥʳ W75%  = 1355,4 ʪʳʩ. ʤ
3 
ʠ W95% = 720,6 ʪʳʩ. ʤ

3
. 

ɼʘʥʥʘʷ ʮʠʬʨʘ ʦʙʲʝʤʘ ʩʪʦʢʘ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʧʦʣʥʝʥʠʷ ʜʦ ʦʪʤʝʪʢʠ 

ʅʇʋ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʉʪʫʜʝʥʢʘ ʉʪʫʜʝʥʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʧʦʩʪʘ-ʘʥʘʣʦʛʘ ʥʘ ʨʝʢʝ ʂʘʨʘʡ ʚ ʩ. ʇʦʜʛʦʨʥʦʝ ʤʠʥʠʤʘʣʴʥʳʡ 30-ʪʠ ʩʫʪʦʯʥʳʡ 

ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʛʦʜ 75 %-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,80 ʤ
3
/ʩ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʉʪʫʜʝʥʢʘ ʉʪʫʜʝʥʦʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʊʫʨʢʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 

1. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʘʟʜʝʣʘ çʈʘʩʯʝʪʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳè ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ ʪʨʝʙʫʝʪʩʷ 5 ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʘ ʥʦʨʤʦʡ ʦʨʦʰʝʥʠʷ 

2280 ʤ
3
/ʛʘ ʧʨʠ ʧʦʣʠʚʥʦʡ ʥʦʨʤʝ 456 ʤ

3
/ʛʘ ʠ ʦʙʲʝʤʝ ʟʘʙʦʨʘ ʚʦʜʳ ʥʘ ʧʦʣʠʚ 75,01 ʪʳʩ. ʤ

3
. 

ɿʘ ʤʝʞʧʦʣʠʚʥʦʡ ʧʝʨʠʦʜ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʟʘ 16-20 ʜʥʝʡ, 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʤʦʞʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠ ʚʦʩʧʦʣʥʠʪʴ ʦʙʲʝʤ ʚʦʜʳ ʜʦ ʦʪʤʝʪʢʠ ʅʇʋ, ʟʘ 

ʩʯʝʪ ʨʦʜʥʠʢʦʚʦʡ ʧʦʜʧʠʪʢʠ ʚʦʜʦʡ ʚ ʦʙʲʝʤʝ ʙʦʣʝʝ 120 ʪʳʩ. ʤ
3
 ʧʨʠ ʜʝʙʝʪʝ ʨʦʜʥʠʢʦʚ 70 ʣ/ʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʝʥʠʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʧʨʠ ʟʘʙʦʨʝ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʉʪʫʜʝʥʢʘ ʉʪʫʜʝʥʦʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʊʫʨʢʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʠʪ 369,4 ʛʘ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʫ ʩ. ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ ʥʘ ʨ. ʂʘʤʝʣʠʢ 
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63 

 

 

ʆʙʲʝʤʳ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʨʝʢʠ ʂʘʤʝʣʠʢ ʩ ʧʨʠʪʦʢʘʤʠ ʜʦ ʧʣʦʪʠʥʳ ʫ ʩ. ɹʦʣʴʰʘʷ 

ʊʘʨʘʩʦʚʢʘ ʄʦʣʦʜʝʞʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʇʫʛʘʯʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʛʦʜʳ 75%-ʥʦʡ ʠ 95%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʫʜʫʪ ʨʘʚʥʳ 

W75% = 8336,8 ʪʳʩ. ʤ
3
 ʠ W95%  = 842,9 ʪʳʩ. ʤ

3
. 

ɼʘʥʥʘʷ ʮʠʬʨʘ ʦʙʲʝʤʘ ʩʪʦʢʘ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʧʦʣʥʝʥʠʷ ʜʦ ʦʪʤʝʪʢʠ 

ʅʇʋ ʫʯʘʩʪʢʘ ʨʝʢʠ ʂʘʤʝʣʠʢ ʦʪ ɻʊʉ ʫ ʧʦʩʝʣʢʘ ʄʦʣʦʜʝʞʥʳʡ ʜʦ ɻʊʉ ʫ ʩ. ɹʦʣʴʰʘʷ 

ʊʘʨʘʩʦʚʢʘ ʄʦʣʦʜʝʞʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʇʝʨʝʣʶʙʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʧʦʩʪʘ-ʘʥʘʣʦʛʘ ʥʘ ʨʝʢʝ ɹʦʣʴʰʦʡ ʂʘʨʘʤʘʥ ʚ ʧʛʪ. ʉʦʚʝʪʩʢʦʝ ʤʠʥʠʤʘʣʴʥʳʡ 

ʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʛʦʜ 75 %-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,02 ʤ
3
/ʩ. ʆʙʲʝʤ ʩʪʦʢʘ ʚʦʜʳ ʚ ʨ. ʂʘʤʝʣʠʢ ʟʘ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʪ 264,4 

.ʪʳʩ. ʤ
3
. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʝʢʝ ʂʘʤʝʣʠʢ ʦʪ ɻʊʉ ʚʙʣʠʟʠ 

ʧʦʩʝʣʢʘ ʄʦʣʦʜʝʞʥʳʡ ʜʦ ɻʊʉ ʫ ʧʦʩʝʣʢʘ ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ ʄʦʣʦʜʝʞʥʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʇʝʨʝʣʶʙʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2: 

 

ʀʩʩʣʝʜʫʝʤʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʦʜʦʠʩʪʦʯʥʠʢʦʤ ʪʨʝʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ: ʩʝʣʘ ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ ʄʦʣʦʜʝʞʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʝʨʝʣʶʙʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ï 221 ʯʝʣʦʚʝʢ; ʩʝʣʘ ʄʘʣʘʷ ʊʨʘʩʦʚʢʘ ï 215 ʯʝʣʦʚʝʢ 

ʠ ʩʝʣʘ ʈʘʭʤʘʥʦʚʢʘ ï 620 ʯʝʣʦʚʝʢ ʈʘʭʤʘʥʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʫʛʘʯʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʯʠʪʳʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʩʨʝʜʥʶʶ 
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64 

 

 

ʥʦʨʤʫ ʧʦʣʴʟʦʚʘʥʠʷ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ  ʥʘ 

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʂʘʤʝʣʠʢ ʥʝʦʙʭʦʜʠʤʦ ʜʦ 120 ʪʳʩ. ʤ
3
 ʚʦʜʳ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʜʝʣʫ çʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷè ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʪʨʝʙʫʝʪʩʷ 6 ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʥʦʨʤʦʡ 3600 ʤ
3
/ʛʘ ʧʨʠ ʧʦʣʠʚʥʦʡ ʥʦʨʤʝ 600 ʤ

3
/ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʫʯʘʩʪʢʘ ʦʨʦʰʝʥʠʷ ʧʨʠ ʟʘʙʦʨʝ ʚʦʜʳ ʠʟ ʫʯʘʩʪʢʘ ʨʝʢʠ ʂʘʤʝʣʠʢ ʦʪ ɻʊʉ ʚʙʣʠʟʠ ʧʦʩʝʣʢʘ 

ʄʦʣʦʜʝʞʥʳʡ ʜʦ ɻʊʉ ʫ ʧʦʩʝʣʢʘ ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ ʩ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʥʦʨʤʦʡ ʧʨʠ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʤʩʷ ʫʨʦʚʥʝ ʚʦʜʳ ʧʨʠ ʦʪʤʝʪʢʝ ʅʇʋ ʩʦʩʪʘʚʠʪ 258,42 ʛʘ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʦʨʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʣʦʪʠʥʳ ʫ ʩʝʣʘ ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʦʨʦʰʝʥʠʷ ʚʦʜʦʝʤʳ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʩʚʦʙʦʜʥʳʤ 

ʦʙʲʝʤʦʤ ʚʦʜʳ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʴ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʝʤʦʚ  ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʠʩʪʦʯʥʠʢʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʦʨʦʰʝʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠʤʝʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʠʚʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʦʰʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘʤ ʧʦʣʠʚʘ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʉʪʫʜʝʥʢʘ ʧʨʠʪʦʢʘ ʨʝʢʠ 

ʑʝʨʙʝʜʠʥʘ ʢʘʢ ʚ ʤʘʣʦʚʦʜʥʳʝ, ʪʘʢ ʠ ʚ ʢʨʘʡʥʝ-ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ ʭʚʘʪʠʪ 

ʜʣʷ ʧʦʣʠʚʘ ʙʦʣʝʝ 360 ʛʘ ʢʫʢʫʨʫʟʳ ʟʘ ʩʯʝʪ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʠ ʜʝʙʝʪʘ ʨʦʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʙʦʣʝʝ 70 ʣ/ʩ. 

ɿʘ ʩʯʝʪ ʙʦʣʴʰʦʡ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʨʝʢʠ ʂʘʤʝʣʠʢ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʫ ʩ. ɹʦʣʴʰʘʷ ʊʘʨʘʩʦʚʢʘ ʇʝʨʝʣʶʙʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʝʙʝ ʦʙʲʝʤ ʚʦʜʳ 

ʜʣʷ ʧʦʣʠʚʘ ʙʦʣʝʝ 250 ʛʘ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ. ʇʨʠ ʠʟʲʷʪʠʠ 930 ʪʳʩ. ʤ
3
 ʦʙʲʝʤʘ 

ʚʦʜʳ  ʥʘʩʝʣʝʥʠʝ ʧʨʠʣʝʛʘʶʱʠʭ ʩʝʣ ʙʦʣʝʝ 1000 ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʨʘʩʯʝʪʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ 

ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
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ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʤʘʢʩʠʤʳ ʦʙ ʘʛʨʘʨʥʦʤ ʨʝʛʠʦʥʝ ʢʘʢ ʧʝʨʚʠʯʥʦʡ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚ. ʇʨʠ ʵʪʦʤ ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʝʨʚʠʯʥʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʘʣʴʥʦ-ʬʘʢʪʦʨʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ 

ʧʨʠʤʝʥʷʷ ʩʠʩʪʝʤʫ ʵʢʦʥʦʤʠʢʦ-çʛʝʥʝʪʠʯʝʩʢʠʭè ʘʩʧʝʢʪʦʚ, ʜʠʘʣʝʢʪʠʢʘ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʘ 

ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʢʦʥʪʝʢʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʩʠʤʫʣʴʪʘʥʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʫʯʝʪ 

ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʫʣʴʪʠ-ʘʪʨʠʙʫʪʠʚʥʦ ʚʳʜʝʣʠʪʴ ʪʠʧʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ 

ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʩʫʙʲʝʢʪʦʚ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʩʣʦʚʥʦ ʦʜʥʦʨʦʜʥʳʭ ʨʝʛʠʦʥʦʚ ʩʦ 

ʩʭʦʞʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʚ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚʪʦʨʠʯʥʳʝ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʠʭ ʢʦʥʪʝʢʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʜʠʩʢʫʨʩʝ ʠʟʫʯʝʥʠʝ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʠ ʵʤʧʠʨʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʠʬʬʫʟʠʠ ʦʪʨʘʩʣʝʚʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉʪʘʪʴʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʫʯʝʥʳʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʝʢʪʦʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ, 

ʟʘʥʠʤʘʶʱʠʤʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ çʥʘ ʩʪʳʢʝè ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ 

ʦʪʨʘʩʣʝʚʦʡ ʦʙʣʘʩʪʝʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ. 

Abstract. The article is devoted to the conceptualization and creative understanding of the 

substantive basis of the universal object category of territorial and sectoral studies of the 

economy çtraditional agrarian regionè. The authors proceed from the constancy of the maxim 

about the agrarian region as the primary localized form of economic development of territories 

and spaces. At the same time, it is substantiated that at present it is necessary to identify a 

traditional agrarian region not only by a set of primary generalized criterion-factorial conditions, 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
70 

 

 

but also by applying a system of economic-ñgeneticò aspects, the dialectics of which is formed 

by typological and contextual characteristics, the simultaneous consideration and accounting of 

which gives the ability to multi-attribute allocate a typological group of traditionally agrarian 

entities from a set of conditionally homogeneous regions with similar spatial and economic 

characteristics. Based on the task, the article systematizes the secondary typological 

characteristics of traditional agrarian regions, systematizes and concretizes the components of 

their contextual characteristics, and on this basis concludes that in economic discourse the study 

of traditional agrarian regions in conceptual and empirical terms is impossible without the 

diffusion of sectoral and spatial aspects. their organization and functioning. The article may be 

useful to scientists and specialists in the field of spatial organization and sectoral structure of the 

economy, engaged in multidisciplinary research çat the junctionè of the regional and sectoral 

areas of humanitarian and economic knowledge. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ, ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥ, ʪʘʢʩʦʥʦʤʠʷ, ʢʦʥʪʝʢʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʛʨʘʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʬʝʨʘ, ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʦʪʨʘʩʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

Keywords: economy, agrarian region, taxonomy, contextual characteristics, agro-economic 

sphere, rural areas, territorial and sectoral studies 

ɺʚʝʜʝʥʠʝ 

ɺʳʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʜʨʝʩʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʪʨʝʙʫʝʪ ʪʦʯʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʧʦʟʠʮʠʡ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. ʇʨʝʜʩʪʘʚʣʷʷʩʴ ʝʜʠʥʩʪʚʦʤ ʨʘʟʥʦʛʦ, ʨʦʩʩʠʡʩʢʠʝ 

ʨʝʛʠʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʷʨʥʳ ʧʦ ʩʚʦʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʦʪʨʘʩʣʝʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨʤʠʨʫʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʩʠʪʫʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʠʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʫʧʠʨʦʚʘʥʠʝ ʠ 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʩʠʩʪʝʤʥʦʡ ʦʩʥʦʚʝ, ʧʨʦʚʦʜʷ ʦʙʦʩʥʦʚʘʥʥʫʶ 

ʠ ʚʟʚʝʰʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʫʶ ʧʦʣʠʪʠʢʫ. ʆʥʘ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ ʧʦʜʜʝʨʞʢʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʵʢʩʧʝʨʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ 

ʚʦʧʨʦʩ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ ʢʘʢ çʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥè, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʜʝʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʮʝʧʪʘ ʦʪ 

ʩʤʝʞʥʳʭ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʫʪʦʯʥʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʫʱʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʣʠʯʠʪʝʣʴʥʳʭ (ʨʦʜʦʚʳʭ) ʧʨʠʟʥʘʢʦʚ ʠ 

ʢʦʥʪʝʢʩʪʥʳʭ (ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʭ, ʘʪʨʠʙʫʪʠʚʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʫʯʥʳʡ ʢʦʥʮʝʧʪ çʘʛʨʘʨʥʳʡè ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʦʥʘʣʴʥʳʤ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʪʘʢʩʦʥʘʤ ʠʤʝʝʪ ʤʫʣʴʪʠ-ʦʧʝʨʘʪʠʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʤʘʨʢʝʨ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʉ ʜʨʫʛʦʡ ï ʢʘʢ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʦʥʠʤʘʥʠʷ ʩʦʮʠʦ-

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʚʠʪʠʷ. 

ʇʨʦʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʩʧʝʮʠʬʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʠʭ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʚ ʝʜʠʥʩʪʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦ-ʦʪʨʘʩʣʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʜʝʣʘ. ʕʪʦ 

ʨʘʩʰʠʨʠʪ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ 

ʨʝʬʣʝʢʩʠʠ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʧʦʜʭʦʜʦʚ, ʧʨʠʥʮʠʧʦʚ, ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ, ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʩʫʙʲʝʢʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ 

ʩʪʨʘʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʰʠʨʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ (ʜʣʷ ʖʞʥʦʛʦ 

çʧʦʷʩʘè) ʈʦʩʩʠʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʥʘʢʦʧʣʝʥʥʳʝ ʪʨʘʜʠʮʠʠ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ (ʚ çʫʟʢʦʤè ʧʣʘʥʝ) ʠʣʠ ʘʛʨʘʨʥʦʡ (ʚ ʙʦʣʝʝ çʰʠʨʦʢʦʤè ʧʦʥʠʤʘʥʠʠ) 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʨʝʧʣʷʶʪ ʥʝʠʟʤʝʥʥʳʡ ʩʪʘʪʫʩ ʈʦʩʩʠʠ ʢʘʢ ʦʜʥʦʡ ʠʟ 

ʨʘʟʚʠʪʳʭ ʘʛʨʘʨʥʳʭ ʜʝʨʞʘʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʝʨʤʘʥʝʥʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʳʥʦʯʥʦʡ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ, ʧʨʠʨʦʜʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ çʧʝʨʝʢʨʘʠʚʘʶʪè ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʦʪʨʘʩʣʝʚʦʡ ʣʘʥʜʰʘʬʪ ʟʦʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʷʚʣʷʷʩʴ ʦʜʥʦʡ ʠʟ ʧʝʨʚʠʯʥʳʭ ʬʦʨʤ ʦʩʚʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʝʛʦ ʬʠʟʠʢʦ-

ʤʝʪʨʠʯʝʩʢʦʤ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʣʘʥʜʰʘʬʪʥʦʤ ʠʟʤʝʨʝʥʠʠ, ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʢʘʢ ʚ 

ʧʣʘʥʝʪʘʨʥʦʤ ʤʘʩʰʪʘʙʝ, ʪʘʢ ʠ ʚ ʨʘʟʨʝʟʝ ʢʦʥʪʠʥʝʥʪʦʚ ʠ ʩʪʨʘʥ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ 

ʜʝʤʘʨʢʘʮʠʷ (ʚʳʜʝʣʝʥʠʝ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ (ʘʛʨʘʨʥʳʭ) ʨʘʡʦʥʦʚ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʩʝʛʜʘ ʷʚʣʷʣʠʩʴ ʟʘʜʘʯʘʤʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
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ʤʝʭʘʥʠʟʤʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʧʨʘʢʪʠʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʢʘʢ ʦʪʤʝʯʘʝʪ ɸ.ʉ. ʅʘʫʤʦʚ, ʦʧʝʨʠʨʦʚʘʣʘ ʯʝʪʳʨʴʤʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʢʨʠʪʝʨʠʘʣʴʥʦ-

ʬʘʢʪʦʨʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: 

½ ʬʘʢʪʦʨʳ ʧʝʨʚʠʯʥʦʡ ʧʨʠʨʦʜʳ (ʟʝʤʣʷ, ʢʣʠʤʘʪ, ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ), 

ʦʧʨʝʜʝʣʠʚʰʠʝ ʩʢʦʨʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʝʩʪʥʦʩʪʝʡ, ʤʥʦʛʦʫʢʣʘʜʥʳʡ 

ʭʘʨʘʢʪʝʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʚʝʜʰʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢ 

çʘʩʠʥʭʨʦʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭè; 

½ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʡʩʷ ʩʦʯʝʪʘʥʥʳʡ ʘʨʭʝʪʠʧ ʦʪʨʘʩʣʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ ʩʧʦʩʦʙʘʭ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʝʤʣʝʚʣʘʜʝʥʠʷ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʝʤʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ; 

½ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʨʘʟʤʝʱʝʥʠʝ, ʘʨʭʠʪʝʢʪʦʥʠʢʘ, ʩʪʨʫʢʪʫʨʘ, ʝʤʢʦʩʪʴ, 

ʧʣʦʪʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ, ʫʟʣʦʚʦʡ ʭʘʨʘʢʪʝʨ, ʩʝʪʠʟʘʮʠʷ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ 

(ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ) ʠ ʪ.ʜ.) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʦʪʢʠ, ʢʘʥʘʣʦʚ ʩʙʳʪʘ ʠ ʟʦʥ ʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ 

ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʪʠʧʘ, ʤʝʜʠʘʥʥʦʛʦ ʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʚʠʜʘ, ʦʧʦʨʥʦʛʦ ʠ çʵʢʫʤʝʥʥʦʛʦè ʧʣʘʥʘ, 

ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʧʝʮʠʬʠʢ ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʨʘʟʚʠʪʠʷ; 

½ ʢʦʥʪʠʥʫʘʣʴʥʳʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʜʠʬʬʫʟʥʦ-ʨʘʟʣʠʪʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʮʝʩʩ ʚʝʜʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʢʦʨʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʣʠʥʝʡʥʦ-

ʫʟʣʦʚʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ), ʚ ʩʠʣʫ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʦʢʫʩʦʚ ʠ ʠʭ ʩʦʯʣʝʥʝʥʠʡ ʢʘʢ ʫʥʠʪʘʨʥʦʛʦ (ʝʜʠʥʦʛʦ, 

ʥʝʜʝʣʠʤʦʛʦ), ʪʘʢ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ (ʘʨʭʠʧʝʣʘʛʦʚʦʛʦ) ʪʠʧʘ [1]. 

ʉʣʦʞʠʚʰʠʝʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʚ ʩʠʣʫ ʚʣʠʷʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʧʨʦʯʥʦ 

ʟʘʢʨʝʧʠʣʠʩʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʤ ʩʦʟʥʘʥʠʠ ʢʘʢ ʧʦʷʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ çʪʨʘʜʠʮʠʦʥʥʦʩʪʠè ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ (ʘʛʨʘʨʥʦʤʫ) ʜʠʩʢʫʨʩʫ ʦʧʝʨʠʨʫʝʪ ʪʘʢʠʤʠ 

ʬʨʝʡʤʦʚʳʤʠ (ʨʘʤʦʯʥʳʤʠ) ʧʦʥʷʪʠʷʤʠ ʢʘʢ çʘʛʨʦʩʦʮʠʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʬʝʨʘè [2,4], 

çʩʝʣʴʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠè [3,5], çʘʛʨʦʩʦʮʠʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʚʷʟʠè [2], çʥʝʠʟʙʝʞʥʦʩʪʴ 
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ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè [6]. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʶʪ ʜʚʘ ʵʢʦʥʦʤʠʢʦ-

çʛʝʥʝʪʠʯʝʩʢʠʭè ʤʦʤʝʥʪʘ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʜʝʣʠʪʴ 

ʜʘʥʥʫʶ ʪʠʧʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʩʣʦʚʥʦ ʦʜʥʦʨʦʜʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʫʙʲʝʢʪʦʚ, ʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʪʨʠʙʫʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ-ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

½ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

½ ʢʦʥʪʝʢʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝ ʜʘʝʪ ʪʦʛʦ ʵʬʬʝʢʪʘ 

ʪʚʦʨʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʛʨʫʧʧʳ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʪʦʣʴʢʦ ʠʭ ʩʠʤʫʣʴʪʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ. 

ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʢʝ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʝ ʨʝʛʠʦʥʳ ʵʪʦ ʶʞʥʘʷ ʧʦʣʦʩʘ 

(çʶʞʥʦʝ ʧʦʜʙʨʶʰʴʝè) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦ ʩʤʝʱʝʥʠʝʤ ʘʨʝʘʣʦʚ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʩʝʣʝʥʠʷ, ʩʝʣʠʪʝʙʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ 

ʧʦʚʪʦʨʷʝʪ ʟʦʥʘʣʴʥʳʝ ʢʦʥʪʫʨʳ ʥʘʠʙʦʣʴʰʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ 

[2,7]. ɼʝʣʠʤʠʪʘʮʠʷ (ʚʳʜʝʣʝʥʠʝ ʟʦʥ ʚ ʬʠʟʠʢʦ-ʤʝʪʨʠʯʝʩʢʦʤ, ʣʘʥʜʰʘʬʪʥʦʤ ʧʣʘʥʝ) 

ʪʝʨʨʠʪʦʨʠʡ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʬʘʢʪʦʨʠʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʥʦ ʚʘʞʥʝʡʰʠʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʷʨʢʦ-

ʚʳʨʘʞʝʥʥʘʷ ʩʤʝʥʷʝʤʦʩʪʴ ʚʨʝʤʝʥ ʛʦʜʘ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʥʠ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʘʨʭʠʪʝʢʪʦʥʠʢʫ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʩʝʣʴʩʢʦʛʦ 

ʨʘʩʩʝʣʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ: 

½ ʢʨʘʷ: ɸʣʪʘʡʩʢʠʡ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ; 

½ ʨʝʩʧʫʙʣʠʢʠ: ʀʥʛʫʰʝʪʠʷ, ɼʘʛʝʩʪʘʥ, ʄʦʨʜʦʚʠʷ, ʊʘʪʘʨʩʪʘʥ; 

½ ʦʙʣʘʩʪʠ: ɹʝʣʛʦʨʦʜʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ɺʣʘʜʠʤʠʨʩʢʘʷ, ʀʚʘʥʦʚʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ʂʠʨʦʚʩʢʘʷ, 

ʃʠʧʝʮʢʘʷ, ʈʦʩʪʦʚʩʢʘʷ, ʉʘʨʘʪʦʚʩʢʘʷ, ʊʘʤʙʦʚʩʢʘʷ [8]. 

ʉʦʣʠʜʘʨʠʟʠʨʫʷʩʴ ʩ ʠʜʝʷʤʠ ɸ.ɻ. ɼʨʫʞʠʥʠʥʘ, ʚʳʜʚʠʥʫʪʳʤʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦ-

ʧʨʠʤʦʨʩʢʠʭ ʟʦʥ, ʦʪʤʝʪʠʤ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʣʠʢʘʮʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ 

ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ ʧʦʢʘʞʝʪ ʤʥʦʞʝʩʪʚʦ ʟʦʥ, ʧʦʜʟʦʥ, ʮʝʥʪʨʦʚ, ʩʫʙʮʝʥʪʨʦʚ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʢʣʘʜʘ, ʪʦʚʘʨʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʝʛʦ ʙʳʪʦʚʳʭ ʧʨʠʚʳʯʝʢ ʠ ʫʢʣʘʜʘ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ [9]. 

ʇʨʠ ʵʪʦʤ ʧʦʧʳʪʢʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦ-

ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ ʧʨʠʚʦʜʠʣʠ ʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʫʚʣʝʯʝʥʠʶ ʪʝʨʤʠʥʦʣʦʛʠʝʡ 
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ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʣʘʩʪʝʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʯʠʭ ʛʠʙʢʠʭ (ʤʷʛʢʠʭ) ʬʦʨʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʡ ʜʠʬʬʫʟʠʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ, ʥʦ ʟʘʯʘʩʪʫʶ, ʨʘʟʨʦʟʥʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ [10]. ʇʨʠ ʵʪʦʤ ʢʦʤʧʣʝʢʩ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʛʨʘʨʥʳʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʦʥʥʦʪʘʮʠʠ) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣ ʧʨʠʚʷʟʘʥ ʢ ʛʨʘʥʠʮʘʤ ʩʫʙʲʝʢʪʘ, ʥʝʞʝʣʠ, ʯʝʤ ʢʣʘʩʪʝʨ, 

ʠʤʝʶʱʠʡ ʢʦʤʧʘʢʪʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʚ ʧʨʝʜʝʣʴʥʦʤ ʨʘʜʠʫʩʝ 2-ʭ ʯʘʩʦʚʦʡ ʠʟʦʣʠʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʌʠʢʩʘʮʠʶ (ʠʣʠ, ʢʘʢ ʚʳʨʘʟʠʣʠʩʴ ʙʳ ʧʨʠʚʝʨʞʝʥʮʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ï 

çʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝè, ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʷ [11]) ʢʦʥʮʝʧʪʘ çʪʨʘʜʠʮʠʦʥʥʦ-

ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥè ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʟʠʮʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʪʘʢʠʭ ʩʤʝʞʥʳʭ ʠ ʚʝʨʥʘʢʫʣʷʨʥʳʭ ʧʦʥʷʪʠʡ ʢʘʢ çʘʛʨʘʨʥʳʡ ʢʨʘʡè [3], çʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʟʦʥʘè [12], çʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴè [13,14,15], çʩʝʣʴʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷè [13,14,15]. ʇʨʠʯʝʤ, 

ʧʝʨʚʳʝ ʜʚʘ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʪʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʦʪʨʘʩʣʝʚʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʨʘʟʤʝʱʝʥʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ [16], ʘ ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ï ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʩʝʣʝʥʠʷ, ʤʠʛʨʘʮʠʡ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ [17]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʫ ʧʝʨʚʳʭ ʜʚʫʭ 

ʧʨʝʚʘʣʠʨʫʝʪ ʦʪʨʘʩʣʝʚʘʷ ʢʦʥʥʦʪʘʮʠʷ, ʫ ʦʩʪʘʚʰʠʭʩʷ ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʞʫʱʘʷʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʜʥʦʨʦʜʥʦʡ ʛʨʫʧʧʘ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦ-

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʝʜʠʥʠʮ. ɺ ʪʘʙʣʠʮʝ 1 ʥʘʤʠ ʧʨʠʚʝʜʝʥʦ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʜʦʤʠʥʘʥʪʥʳʭ ʩ 

ʧʦʟʠʮʠʡ ʠʭ ʚʪʦʨʠʯʥʦʡ ʪʠʧʦʣʦʛʠʟʘʮʠʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ (ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ) ʧʨʠʟʥʘʢʦʚ. 

ɼʘʜʠʤ ʠʭ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʣʦʢʘʣʠʟʘʮʠʷ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ) 

ʢʦʥʢʨʝʪʠʟʠʨʫʶʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʨʝʛʠʦʥʘ, ʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ. ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ çʯʠʩʪʳʤʠè ʦʪʨʘʩʣʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʘʣʴʥʳʝ 

ʧʨʠʟʥʘʢʠ (ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʠ ʫʢʣʘʜʥʦʩʪʴ (ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ) 

ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʵʢʩʧʦʨʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ) ʦʧʨʝʜʝʣʷʶʪ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʨʝʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʧʦʟʚʦʣʷʶʪ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʥʷʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʨʭʝʪʠʧ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʤʝʩʪʥʳʭ ʘʛʨʘʨʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
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ʇʝʨʝʭʦʜʷ ʢ ʢʦʥʪʝʢʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʦʛʦ ʨʝʛʠʦʥʘ, ʦʪʤʝʪʠʤ, 

ʯʪʦ ʚ ʝʛʦ ʛʨʘʥʠʮʘʭ: 

½ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

½ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʚʩʪʨʝʯʘʝʪʩʷ ʠʭ 

ʩʤʝʰʝʥʠʝ, ʛʠʙʨʠʜʠʟʘʮʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
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ʨʝʬʣʝʢʪʦʨʥʫʶ (ʠʣʠ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ) ʨʝʘʢʮʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʩʪʨʝʤʣʝʥʠʡ ʥʘ 

ʣʦʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦʨʦʞʜʘʝʤʫʶ ʠʤʠ ʩʧʝʮʠʬʠʢʫ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

½ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʯʝʯʥʦʩʪʴ ʣʦʢʫʩʦʚ ʠ ʘʨʝʘʣʴʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

½ ʠʩʪʦʨʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʝ ʫʢʣʘʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʪʘʢʩʦʥʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

½ ʨʘʟʚʠʚʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ; 

½ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦ ʚʥʝʛʦʨʦʜʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

(ʩʝʣʘ, ʧʦʩʝʣʢʠ, ʜʝʨʝʚʥʠ, ʭʫʪʦʨʘ, ʘʫʣʳ, ʦʪʜʝʣʝʥʠʷ, ʙʨʠʛʘʜʳ ʠ ʪ.ʜ.) ʩ ʟʦʥʘʤʠ çʧʝʨʝʣʠʚʘè ʠʣʠ 

çʩʧʫʩʢʘè ʠʟʙʳʪʦʯʥʦʛʦ ʫʨʙʘʥʠʟʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʝʣʴʩʢʫʶ ʧʨʠʛʦʨʦʜʥʫʶ ʤʝʩʪʥʦʩʪʴ, 

ʧʦʣʫ-ʧʝʨʠʬʝʨʠʶ ʠ ʧʝʨʠʬʝʨʠʶ; 

½ ʚʝʜʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʪʨʫʜʦʚʦʝ ʠ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʘʜʠʮʠʡ ʩʝʣʴʩʢʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʢʦʥʪʝʢʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʦʛʦ ʨʝʛʠʦʥʘ ʤʦʞʥʦ 

ʩʚʝʩʪʠ ʢ ʪʨʝʤ ʘʩʧʝʢʪʘʤ: ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʳʡ (ʨʠʩʫʥʦʢ 1). 
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ɺʳʚʦʜʳ 

ʊʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʡ ʨʝʛʠʦʥ ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ ʠ ʠʟʫʯʝʥʠʠ ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦ ʪʚʝʨʜʦʤʫ ʫʙʝʞʜʝʥʠʶ ʘʚʪʦʨʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʩʢʨʫʧʫʣʝʟʥʦʝ 
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ʨʘʟʛʨʘʥʠʯʝʥʠʝ çʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡè ʠ ʘʛʨʦʩʦʮʠʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ 

ʚ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʢʦʥʪʠʥʫʫʤʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʥʝʦʧʨʘʚʜʘʥʥʳʤ, ʪʘʢ ʢʘʢ 

ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʯʨʝʟʚʳʯʘʡʥʦ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʚʦʧʨʦʩʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ. ʀʭ 

ʠʟʫʯʝʥʠʝ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʠ ʵʤʧʠʨʠʯʝʩʢʦʤ ʧʣʘʥʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʠʬʬʫʟʠʠ ʦʪʨʘʩʣʝʚʳʭ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʤ ʚʠʜʷʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʠʥʪʝʟʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʘ ʠ ʜʠʥʘʤʠʢʠ 

ʠʭ ʘʛʨʦʩʦʮʠʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʨʦʣʠ ʠ ʤʝʩʪʘ ʜʘʥʥʦʡ 

ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʩʫʙʲʝʢʪʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʧʝʨʠʦʜʘ ʛʣʦʙʘʣʴʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʝ ʩʫʙʲʝʢʪʳ ʚ ʵʢʦʥʦʤʠʢʝ, ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʘʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ɺʩʪʫʧʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʧʝʨʠʦʜ 

ʚʩʝʦʙʱʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʦʣʴ ʪʨʘʜʠʮʠʦʥʥʦ-ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʘ ʟʥʘʯʝʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ 

ʩʪʘʥʝʪ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. 
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ʩʪʨʘʥʝ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʯʝʤ ʚ 

ʵʧʦʭʫ ʀʥʜʫʩʪʨʠʠ 4.0 ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʩʦʟʜʘʝʪ 

ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʝʱʝʥʠʝ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʥʝ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʠʪʠʢʠ 

ʨʘʟʚʠʪʠʷ ʠʤʧʦʨʪʘ ʚ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʟʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ (2018-2022 ʛʛ.) ʠ 

ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʨʘʡʚʝʨʳ ʜʘʥʥʦʡ ʧʦʣʠʪʠʢʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʯʝʪʚʝʨʪʦʡ 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-1.png
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ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʠʩʪʝʤʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʦʚʳʰʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥ, ʨʝʛʠʦʥʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʝ, ʟʘʤʝʥʷʶʱʠʭ ʨʝʰʦʨʠʥʛ. 

ɸʚʪʦʨʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʝʩʪʴ ʜʘʥʥʳʝ ʨʝʘʣʠʠ ʠ ʫʩʣʦʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ð ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʨʝʤʝʥʥʦʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ɺʕɼ, ʩ 

ʫʯʝʪʦʤ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʚ ʦʪʨʘʩʣʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ. 

Abstract. In the present conditions, due to the introduction of economic sanctions by unfriendly 

states against Russia, the approach to import substitution in the country is completely different 

ð it is to ensure its economic security. Moreover, in the era of Industry 4.0, import substitution 

is possible, which does not create obstacles to the technological renewal of the production 

process, fully ensures the replacement of imported products and does not reduce the economic 

situation of consumers. The authors conducted studies of the conditions for the implementation 

of the import development policy in the leading countries of the world over a five-year period 

(2018-2022) and identified the main drivers of this policy: the use of technologies of the fourth 

industrial revolution, through the development of physical and digital technologies involving the 

systemic transformation of industrial production, providing new opportunities for productivity 

growth, stimulating economic development and increasing the competitiveness of countries, 

regions, organizations; the use of additional protectionist measures of state support for import 

substitution, stimulating the creation and placement of production in their own country, replacing 

resourcing. 

The authors of the study propose to take into account these realities and conditions of the 

organization of import substitution ð the development of temporary import substitution tools in 

foreign economic activity, taking into account the liberalization of international trade, in the 

fields of technological and industrial support of enterprises engaged in import substitution of 

products. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ, ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʳʥʦʢ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʘʥʢʮʠʠ, ʩʪʨʘʪʝʛʠʷ 

Keywords: import substitution, international trade, national security, localization of production, 

market, competitiveness, economic sanctions, strategy 

 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʉʘʤʘʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧo ʧpoʛpaʤʤe 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ çʇʨʠʦʨʠʪʝʪ 2030è ʦʪ 28.06.2022 ʛʦʜʘ ʥʘ ʪʝʤʫ: 

çMeʪʦʜʠʢʘ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʧʦʨʘʮʠʡ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʪʦʛʦ ʨʳʥʢʘè. 

ʀʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚ ʈʌ, ʚ 2022 ʛʦʜʫ ʜʦʩʪʠʛʣʦ 30%, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ, ʯʪʦ 

ʚʩʷ ʧʨʦʜʫʢʮʠʷ ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʩʪʨʘʥʝ, ʧʦ ʠʭ ʩʦʚʦʢʫʧʥʦʤʫ ʦʙʲʝʤʫ 

ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 30%, ʦʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ), ʘ ʦʩʪʘʣʴʥʳʝ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʦʙʨʝʪʘʪʴ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʘ ʟʘ ʨʫʙʝʞʦʤ. ʉ ʫʯʝʪʦʤ ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʩ 

ʥʘʯʘʣʘ ʤʘʨʪʘ 2022 ʛʦʜʘ, ʤʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʨʳʥʦʢ ʧʨʦʜʫʢʮʠʝʡ ʠ ʫʩʣʫʛʘʤʠ, ʩʪʘʣʠ ʤʘʩʩʦʚʦ ʧʦʢʠʜʘʪʴ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ, ʠʟ-ʟʘ 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ ʩʘʥʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʠʭ ʧʨʘʚʠʪʝʣʴʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ ʩʪʘʣ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʣʦʢʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʛʨʘʥʠʮʘʭ ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʨʳʥʦʯʥʳʭ ʥʠʰ. ʅʦ ʚ 

ʛʨʘʥʠʮʘʭ ʩʚʦʙʦʜʥʳʭ ʥʠʰ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʟʘʤʝʱʝʥʠʝ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʫʶ, ʧʨʠʯʝʤ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʨʳʥʦʢ ʤʦʞʝʪ ʧʨʠʡʪʠ ʢʘʢʦʡ-ʪʦ 

ʜʨʫʛʦʡ ʠʥʦʩʪʨʘʥʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʘʨʘʜʠʛʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ 

ʩʦʟʜʘʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʢʦʪʦʨʳʝ çʧʨʝʜʧʦʣʘʛʘʶʪ: 

½ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ; 

½ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʧʦʨʪʘ: 

ʩʦʟʜʘʥʠʝ ʩʪʠʤʫʣʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʙʘʟʝ 

ʝʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ; ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʦʩʪʨʘʥʥʳʭ; ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ; ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ; ʧʦʚʳʰʝʥʠʝ 
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ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʙʘʟʝ ʨʘʩʰʠʨʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡè 

[11]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʠʜʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʕɼ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʘʥʩʠʠ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʨʳʥʢʠ. ɼʘʥʥʳʝ 

ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʝ ʤʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʟʘʱʠʪʫ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʧʘʜʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʬʦʨʤʠʨʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʠ ʩʪʠʤʫʣʠʨʫʶʪ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʜʨʘʡʚʝʨʘ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʨʘʙʦʪʦʢ ʚ ʩʬʝʨʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʪʝʦʨʠʠ ʠʤʧʦʨʪʥʳʭ 

ʧʦʩʪʘʚʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʯʘʩʪʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 

ʬʠʟʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʥʘ ʥʝʝ ʩʧʨʦʩʘ; ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ɺʕɼ, ʧʨʦʠʟʚʦʜʷʱʠʭ 

ʘʥʘʣʦʛʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [1]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ 

ʤʝʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʧʦʩʪʘʚʢʘʤ ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ, ʚʳʟʳʚʘʶʪ 

ʩʦʟʜʘʥʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʩʭʦʜʷʪʩʷ ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʯʪʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʠʛʨʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ 

ʩʪʨʘʥʳ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ. ʅʦ ʟʜʝʩʴ ʥʝ ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ ʦ ʪʘʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ 

çʧʦʨʦʛ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʚʠʜʫ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ, 

ʯʪʦ 51% ʣʶʙʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʝʥ ʚʳʧʫʩʢʘʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʝ, ʘ ʦʩʪʘʣʴʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʟʘʢʫʧʘʪʴʩʷ. 

ʉ ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ, ʚ ʈʦʩʩʠʠ ʩʣʦʞʠʣʘʩʴ ʥʝʛʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ, ʚ ʢʦʪʦʨʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʙʠʟʥʝʩʤʝʥʳ ʠ ʧʦʣʠʪʠʢʠ, ʚ ʮʝʣʷʭ ʙʳʩʪʨʦʡ ʣʠʢʚʠʜʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʨʳʚʘ ʩ ʨʘʟʚʠʪʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʩʪʘʣʠ ʟʘʢʫʧʘʪʴ ʧʨʦʜʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʝ 

ʚʳʧʫʩʢʘʣʘʩʴ ʚ ʩʪʨʘʥʝ, ʟʘ ʛʨʘʥʠʮʝʡ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʟʚʦʣʠʣ ʙʳʩʪʨʦ ʩʦʢʨʘʪʠʪʴ 
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ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʟʨʳʚ, ʥʦ ʩʪʨʘʥʘ ʚʧʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʂ 2020 ʛʦʜʫ ʈʦʩʩʠʷ ʥʘʩʯʠʪʳʚʘʣʘ ʜʦ 80% ʧʨʦʮʝʥʪʦʚ ʠʤʧʦʨʪʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʇʨʠʯʝʤ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ [2]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʦʨʠʡ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʘʚʪʦʨʘʤʠ ʫʪʦʯʥʝʥ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʢʘʪʝʛʦʨʠʠ çʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝè ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ 

ʮʝʧʦʯʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʠ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʤʧʦʨʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ 

ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʦʪʨʘʩʣʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ʅ.ʐ. ɺʘʪʦʣʢʠʥʘ ʠ ʅ.ɺ. ɻʦʨʙʫʥʦʚʘ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʚ ʈʦʩʩʠʠ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʣʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʣʶʯʝʚʳʤʠ ʚʠʜʘʤʠ 

ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ [3]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʛʣʘʩʥʦ 

ʚʳʩʢʘʟʳʚʘʥʠʡ ʈ. ʊʨʘʫʙ-ʄʝʨʮ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʠʤʝʝʪ ʩʚʦʝʡ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʶ 

ʧʦʪʝʨʴ, ʧʨʠ ʦʪʢʘʟʝ ʠʥʦʩʪʨʘʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʧʦʩʪʘʚʢʝ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʥʘʰʫ ʩʪʨʘʥʫ ʠʟ-ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ [9]. ʆʜʥʘʢʦ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʟʘʯʘʩʪʫʶ ʪʨʘʢʪʫʝʪʩʷ ʫʧʨʦʱʝʥʥʦ ð ʢʘʢ ʥʘʣʘʞʠʚʘʥʠʝ ʚʳʧʫʩʢʘ ʚ ʈʦʩʩʠʠ 

ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɿʘʜʘʯʘ ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ ʠʤʧʦʨʪʘ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʦʡ ʩʨʝʜʳ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʙʦʣʴʰʠʡ ʝʝ ʨʦʩʪ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʤʦʚ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʇʦ ʤʥʝʥʠʶ ɽ.ɺ. ɿʘʭʘʨʦʚʦʡ ʪʘʢʦʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʠ 

ʥʘʩʪʦʨʦʞʝʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʠʥʦʩʪʨʘʥʥʦʤʫ ʢʘʧʠʪʘʣʫ [6]. 

ʆʩʫʱʝʩʪʚʣʷʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʥʫʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦ, ʯʪʦ ʬʦʨʤʠʨʫʝʤʘʷ ʥʘ 

ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʜʫʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ, ʚ ʙʦʣʴʰʝʡ 

ʩʚʦʡ ʯʘʩʪʠ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ, ʪʘʢ ʢʘʢ, ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʪʝʧʝʥʴ 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʧʨʠʝʤʣʝʤʦʡ, ʘ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʙʫʜʫʪ 

ʫʪʨʘʯʝʥʳ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʪʨʘʥʳ. 

ʉʪʨʘʪʝʛʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʟʚʠʪʠʠ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʦʩʪʘ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʡ. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʫʢʦʝʤʢʦʡ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɻʣʘʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚ ʧʨʦʮʝʩʩʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠʛʨʘʝʪ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʠʩʪʝʤʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [7]. ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ; ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ; ʤʦʜʝʣʴ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ; ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ. 

ʄʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ï ʵʪʦ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʨʦʪʝʢʮʠʦʥʠʟʤʝ, ʦʪʥʦʰʝʥʠʶ ʨʷʜʘ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʜʢʨʝʧʣʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʥʦʧʦʣʠʝʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ɺ çʉʚʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ ʜʦ 2024 ʛʦʜʘ ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘè 

ʧʣʘʥʠʨʫʝʪʩʷ ʤʘʩʰʪʘʙʥʦ ʬʦʨʩʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʧʨʦʜʫʢʮʠʶ ʚ 19-ʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʢʪʦʨʘʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʝ: ʪʷʞʝʣʦʝ, ʪʨʘʥʩʧʦʨʪʥʦʝ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ, ʥʝʬʪʝʛʘʟʦʚʦʝ, ʧʠʱʝʚʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʘʚʠʘʩʪʨʦʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʫʜʦʚ, ʚʝʨʪʦʣʝʪʦʚ, ʬʘʨʤʧʨʦʜʫʢʮʠʠ, ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʘʷ, 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ, ʢʘʙʝʣʴʥʘʷ ʠ ʜʨʫʛʠʝ ɺʕɼ [8]. 

ɺ ʨʷʜʝ ɺʕɼ ʠ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʚʳʩʠʪʴ ʜʦʣʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢ 2035 ʛʦʜʫ, ʙʦʣʝʝ, ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ: ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʘʤʦʣʝʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ï ʩ 38% ʜʦ 75%, ʩʪʘʥʢʦʚ ð ʩ 21% ʜʦ 46%, ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ð ʩ 30,8% ʜʦ 65% [8]. 

ɺ ʉʪʨʘʪʝʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦ 2025 ʛʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ çʛʣʫʙʠʥʳè 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʨʦʩʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʦʩʪʠʞʝʥʠʝ ʚʝʩʦʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʝʢʪʦʨʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʥʘʫʢʦʝʤʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ 

[10]. ʃʦʢʘʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ 
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ʩʦʟʜʘʥʠʝ ʟʘʨʫʙʝʞʥʦʡ ʢʦʤʧʘʥʠʝʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʦʡ 

ʩʪʨʘʥʳ, ʨʝʘʣʠʟʫʶʱʝʡʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʩʧʦʩʦʙʥʦʡ ʨʝʘʣʠʟʦʚʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʛʜʝ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ʌʦʨʤʘʤʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʚʳʩʪʫʧʘʶʪ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʠʮʝʥʟʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʬʠʥʘʣʴʥʘʷ ʩʙʦʨʢʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʘʣʳʭ ʧʝʨʝʜʝʣʦʚ ʠ ʧʨ. ʉʫʱʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʩʚʦʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ 

ʩʪʘʜʠʡ ʦʙʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʪʘ (ʟʘʯʘʩʪʫʶ ï ʦʜʠʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʮʠʢʣ) [4]. 

ɺ ʙʦʣʴʰʝʡ ʤʝʨʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩ ʫʯʝʪʦʤ 

ʨʳʥʢʘ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʧʦʜ ʪʝʨʤʠʥʦʤ çʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʩʦʟʜʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʣʠ ʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʝ, ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, 

ʢʦʤʧʦʥʝʥʪʦʚ, ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ, ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʜ ʛʣʫʙʠʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʦʥʠʤʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʥʦʩʪʨʘʥʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʟʘʥʠʤʘʣʠ ʚ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʥʠʰʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʦʡ 

ʧʨʦʜʫʢʮʠʡ, ʦʩʪʘʚʣʷʷ ʨʦʩʩʠʡʩʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʠʢʪʦʚʘʣʠ ʧʨʘʚʠʣʘ ʠʛʨʳ ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʇʦʣʠʪʠʢʘ çʧʨʦʤʩʙʦʨʢʠ -1è ʠ çʧʨʦʤʩʙʦʨʢʠ-2è, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʙʳʣʘ ʦʰʠʙʦʯʥʦʡ, ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʟʘʨʫʙʝʞʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʧʦʣʫʯʠʣʠ ʙʝʩʧʨʝʮʠʜʝʥʪʥʳʝ ʜʦʪʘʮʠʠ ʠ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʭʦʜʘ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʦʨʤʦʟʠʣʦ ʨʘʟʚʠʪʠʝ 

ʅʀʆʂʈ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʚʠʣʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 

ʥʝʚʳʛʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʥʦʩʪʨʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʧʨʠʰʣʠ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʪʦʣʴʢʦ ʚ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʨʦʜʘʞʠ ʩʚʦʝʡ ʪʝʭʥʠʢʠ, ʥʝ ʚʳʧʦʣʥʷʷ ʟʘʜʘʯ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ [5]. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʝʣ ʢ ʪʦʤʫ, ʯʪʦ ʈʌ 

ʫʪʨʘʪʠʣʘ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʟʘʜʝʣʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ. 

ʅʦ ʪʨʝʙʦʚʘʥʠʷ ʨʳʥʢʘ ʧʦ ʩʢʦʨʦʩʪʠ ʧʦʩʪʘʚʢʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʫʩʪʨʘʠʚʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʥʝ ʨʘʟʚʠʚʘʣʠʩʴ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʫʭʦʜʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʨʦʩʩʠʡʩʢʦʛʦ 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ, ʧʨʝʜʩʪʘʚʠʣʦ ʩʠʪʫʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʩʙʦʨʢʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʚʘʞʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠ ʠʭ ʥʝ ʯʝʤ ʟʘʤʝʥʠʪʴ ï ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʝʡ ʚʳʥʫʞʜʝʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʤʦʜʝʣʷʤ 1990-ʭ ʛʦʜʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ 

ʩʣʝʜʫʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʛʣʫʙʠʥʳ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. ɸʚʪʦʨʘʤʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʨʠʩʫʥʦʢ 1) 

 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʘʚʪʦʨʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʘʫʪʩʦʨʩʠʥʛ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʝʨʚʠʩʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʣʦʢʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʠʭ ʧʝʨʝʜʝʣʦʚ, 

ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʦʧʳʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʨʘʙʦʪ. ɼʘʥʥʳʡ 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-33.png
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ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ, ʛʣʘʚʥʦʝ ïʚʥʝʜʨʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʤʝʶʱʘʷ ʮʝʣʴʶ 

ʨʘʟʚʠʪʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʵʪʘʧʘ: 

½ 1-ʳʡ ʵʪʘʧ ï ʧʝʨʚʠʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʀʩʧʦʣʴʟʫʷ ʧʝʨʚʠʯʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʦʨʛʘʥʠʟʫʝʪ ʥʘ ʩʚʦʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʟʘʤʝʱʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ, ʩʦʟʜʘʥʠʝ 

ʥʝʜʦʩʪʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

½ 2-ʡ ʵʪʘʧ ð ʚʪʦʨʠʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʳʥʢʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʠ çʉʦʙʩʪʚʝʥʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷè. 

ʀʩʧʦʣʴʟʫʷ ʚʪʦʨʠʯʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ, ʧʦʣʝʟʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʘʫʪʩʦʨʩʠʥʛʦʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ: ʘʫʪʩʦʨʩʠʥʛʦʚʘʷ ʬʠʨʤʘ ʫʤʝʥʴʰʘʝʪ 

ʩʚʦʠ ʠʟʜʝʨʞʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʘ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʨʘʱʠʚʘʝʪ 

ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

½ 3-ʡ ʵʪʘʧ ï ʜʠʬʬʫʟʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ï ʧʨʠʚʣʝʯʝʥʠʝ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ, 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʦʟʜʘʥʠʝ ʘʥʘʣʦʛʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʢ ʵʢʩʧʦʨʪʫ 

ʧʨʦʜʫʢʮʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʘʧʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʜʝʣʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʜʜʝʨʞʢʠ ʵʪʘʧʦʚ ʣʦʢʘʣʠʟʘʮʠʠ: 

½ 1-ʳʡ ʵʪʘʧ: ʘʜʨʝʩʥʳʝ ʤʝʨʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

½ 2-ʦʡ ʵʪʘʧ: ʘʜʨʝʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʜʜʝʨʞʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ; 

½ 3-ʠʡ ʵʪʘʧ: ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ ʠ 

ʫʩʢʦʨʝʥʥʦʛʦ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ɺʕɼ. 

ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʱʝ ʚ 2019 ʛʦʜʫ, ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʚʳʜʝʣʷʶʪ çʧʨʦʤʳʰʣʝʥʥʳʝ ʘʢʪʠʚʳè, ʠʥʦʛʜʘ ʬʦʨʤʠʨʫʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʣʦʛʠʩʪʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʨʳʥʢʝ, 

ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʣʦʢʘʣʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʅʀʆʂʈ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ɺʕɼ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʥʘ ʣʦʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʥʘ ʥʘ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ [12].  ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʷʶ ʩʦʙʦʡ ʧʣʦʱʘʜʢʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ ð ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-34.png
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ʥʦʚʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʪʬʦʨʤ ʧʦʟʚʦʣʠʪ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ ʜʘʣʴʰʝ ʨʘʟʚʠʚʘʪʴ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ʋʪʦʯʥʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʢʘʪʝʛʦʨʠʠ çʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝè ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ 

ʮʝʧʦʯʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʠ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʤʧʦʨʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ 

ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʦʪʨʘʩʣʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

2. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʦʪ ʠʤʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʮʠʠ. 

3. ʇʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4. ʇʨʝʜʣʦʞʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʘʫʪʩʦʨʩʠʥʛ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

5. ʇʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè. ï ʉʇʉ çɻʘʨʘʥʪè. 

12. ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ: ʋʯʝʙ. ʧʦʩʦʙʠʝ / 

ɺ.ɺ. ɻʝʨʘʩʠʤʦʚ, ʃ.ʉ. ʄʠʥʠʥʘ, ɸ.ɺ. ɺʘʩʠʣʴʝʚ; ʅʦʚʦʩʠʙ. ʛʦʩ. ʘʨʭʠʪʝʢʪʫʨ.-ʩʪʨʦʠʪ. ʫʥ-ʪ. -

ʅʦʚʦʩʠʙʠʨʩʢ: ʅɻɸʉʋ, 2003. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ʉʊʈɸʅ ɹʈʀʂʉ 

MODELING  THE DEMOGRAPHIC  FACTORS OF THE BRICS COUNTRIES 

 
ʉʠʜʦʨʦʚ ɸʥʜʨʝʡ ɸʣʝʢʩʝʝʚʠʯ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ɺʳʩʰʝʡ ʄʘʪʝʤʘʪʠʢʠ ʠ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʦʨʦʟʦʚʘ ʊʘʪʴʷʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ɺʳʩʰʝʡ 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʂʫʟʥʝʮʦʚʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ɺʳʩʰʝʡ 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

Sidorov Andrei  Alekseevich 

Morozova Tatyana Anatolyevna 

Kuznetsova Ekaterina Yurievna 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʈʀʂʉ 

ʚʳʜʝʣʝʥʳ ʦʙʱʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ. ʇʨʦʚʝʜʝʥʦ ʧʦʜʨʦʙʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ. 

Abstract. Based on the identified specifics of the development of the BRICS member countries, 

the article singles out general demographic indicators and develops a specification for the model 

of demographic factors in the development of countries. A detailed substantiation of the 

developed model has been carried out. 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʜʝʤʦʛʨʘʬʠʷ ɹʈʀʂʉ 

Keywords: demographic factors, transition stage, net migration, natural increase, demographic 

burden, human development index, modeling of demographic factors, BRICS demography  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʪʨʘʥ ɹʈʀʂʉ ʦʙʫʩʣʦʚʣʝʥʘ 

ʦʙʱʠʤʠ ʮʝʣʷʤʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʫʩʪʨʝʤʣʝʥʠʷʤʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʦʪʦʨʳʭ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ 

ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʡ (ʧʘʥʜʝʤʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ), ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʚʰʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ. 

ʉʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ɹʈʀʂʉ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, ʦʙʱʘʷ ʤʠʩʩʠʷ ʠ ʩʪʨʘʪʝʛʠʷ ʛʨʫʧʧʳ ï 

ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʤʠʨʝ ʙʝʟ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʠʜʘʪʝʣʴʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʥʦʛʦ ʫʚʘʞʝʥʠʷ ʠ ʨʘʚʥʦʧʨʘʚʠʷ, ʪʨʝʙʫʶʪ ʤʠʨʦʚʦʛʦ 

ʧʨʠʟʥʘʥʠʷ ʦʙʲʝʜʠʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʨʝʙʫʶʪʩʷ ʠ ʤʝʨʳ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʥʦ ʠ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉ ʫʯʝʪʦʤ ʥʘʭʦʞʜʝʥʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɹʈʀʂʉ ʥʘ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʝʨʝʭʦʜʘ, ʦʧʳʪʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʰʣʘ ʵʪʦʪ ʧʫʪʴ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʩʚʦʠʭ ʧʘʨʪʥʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʪʦʛʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʪʨʘʥʘ ʚ ʤʠʨʝ ï ʂʠʪʘʡ ïʫʞʝ ʩʝʛʦʜʥʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪʢʠ ʨʘʙʦʯʝʡ ʩʠʣʳ (ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʚʦʜʠʤʦʡ ʨʘʥʝʝ ʧʦʣʠʪʠʢʠ çʦʜʥʘ ʩʝʤʴʷ ï 

ʦʜʠʥ ʨʝʙʝʥʦʢè) ʥʘ ʬʦʥʝ ʧʦʚʳʰʘʶʱʝʛʦʩʷ ʩʧʨʦʩʘ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʤʥʠʪʝʣʴʥʳʤ ʚʳʛʣʷʜʠʪ ʫʩʪʨʝʤʣʝʥʠʝ ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ʀʥʜʠʷ, ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʨʝʩʫʨʩʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʘʩʝʣʝʥʠʝ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥ ɹʈʀʂʉ. 

ɿʘʜʘʯʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 
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ʦʙʱʠʡ ʢʨʠʪʝʨʠʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʠ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ, ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʫʨʦʚʝʥʴ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʇʦ ʨʠʩʫʥʢʫ 1 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʠ ʩʪʨʘʥ ɹʈʀʂʉ 

ʜʦ 2019 ʛʦʜʘ ʣʠʜʠʨʦʚʘʣʠ ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ (ʚ 2020 ʛʦʜʫ ʩʪʨʘʥʳ ʧʦʤʝʥʷʣʠʩʴ ʤʝʩʪʘʤʠ, ʥʘ ʯʪʦ 

ʧʦʚʣʠʷʣʠ ʢʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ), ʥʘ 

ʪʨʝʪʴʝʤ ʤʝʩʪʝ ï ɹʨʘʟʠʣʠʷ, ʥʘ ʯʝʪʚʝʨʪʦʤ ï ʖɸʈ, ʥʘ ʧʦʩʣʝʜʥʝʤ ð ʀʥʜʠʷ. ɼʣʷ ʨʷʜʘ ʩʪʨʘʥ 

ɹʈʀʂʉ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ï ʯʝʤ ʚʳʰʝ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʪʝʤ 

ʥʠʞʝ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʨʘʙʦʪʘʝʪ ʚ ʩʣʫʯʘʝ ʩ ʂʠʪʘʝʤ. 

ʅʘ ʵʤʧʠʨʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ɺɺʇ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʪʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʥ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ, ʦʩʦʙʦ ʟʘʤʝʪʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʨʦʙʣʝʤ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʬʝʨʘʭ [1, ʉ.61]. 

ʇʨʠʥʠʤʘʝʤʘʷ ʨʘʥʝʝ ʢʦʥʮʝʧʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʨʦʩʪ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ, ʩʦʢʨʘʱʘʷ ʫʨʦʚʝʥʴ ʥʠʱʝʪʳ ʠ ʧʦʚʳʰʘʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʛʨʘʞʜʘʥ. ʆʜʥʘʢʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠʛʨʘʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ ʠ ʥʝ 

ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 

ʣʫʯʰʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ [2, ʉ.40]. 
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʣʘ ʢ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʚʥʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʛʦ, ʜʣʷ ʢʘʪʝʛʦʨʠʠ ʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ. ʄʝʪʦʜʠʢʘ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʚ 1990 ʛʦʜʫ ʠ ʩ ʪʝʭ ʧʦʨ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʭʦʜʠʪ ʚ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ 

ʢʘʞʜʦʡ ʠʟ ʫʯʘʩʪʥʠʮ ʦʙʲʝʜʠʥʝʥʠʷ ɹʈʀʂʉ. ʇʦʢʘʟʘʪʝʣʴ ʫʯʠʪʳʚʘʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ, 

ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʠʥʜʝʢʩ 

ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʝʢʦʪʦʨʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʘʪʠʩʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ [5]. 

ʀʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ ʩʨʝʜʥʷʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʯʘʩʪʥʳʭ ʠʥʜʝʢʩʦʚ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ LEI ï ʠʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ; 

EI ï ʠʥʜʝʢʩ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ; 

GDP ï ʠʥʜʝʢʩ ʜʦʭʦʜʘ. 

ʀʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ LE ï ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ. 

ʀʥʜʝʢʩ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ ALI  ï ʠʥʜʝʢʩ ʛʨʘʤʦʪʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ; 

GEI ï ʠʥʜʝʢʩ ʩʦʚʦʢʫʧʥʦʡ ʜʦʣʠ ʫʯʘʱʠʭʩʷ. 

ʀʥʜʝʢʩ ʜʦʭʦʜʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ log(GDPpc) ï ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʜʦʭʦʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʨʤʫʣʳ, ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥʠʥʘ 

ʩʪʨʘʥʳ, ʷʚʣʷʝʪʩʷ ʦʞʠʜʘʝʤʘʷ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 
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ʅʘ ʩʨʝʜʥʶʶ ʦʞʠʜʘʝʤʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ. ɺʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʫʨʦʚʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʩʪʨʘʥ ɹʈʀʂʉ ʥʝ ʪʘʢ 

ʦʯʝʚʠʜʥʦ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʀʥʜʝʢʩʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ 

ʢʦʪʦʨʦʛʦ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʘʭ ʠ ʜʦʧʦʣʥʝʥʠʷʭ. 

ʍʦʜ ʘʥʘʣʠʟʘ ʚ ʮʝʣʷʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

½ ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ; 

½ ʚʳʙʦʨ ʠ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʣʠʯʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʠʥʘʤʠʢʘ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 

 

ʂʘʢ ʚʠʜʥʦ ʧʦ ʨʠʩʫʥʢʫ 2 ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʣʠʜʠʨʫʶʪ ʂʠʪʘʡ ʠ ɹʨʘʟʠʣʠʷ, ʜʘʣʝʝ 

ʩʣʝʜʫʶʪ ʈʦʩʩʠʷ, ʀʥʜʠʷ ʠ ʖɸʈ. 

ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʢʫʨʩʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚʳʨʦʩʣʘ ʚʦ ʚʩʝʭ 

ʩʪʨʘʥʘʭ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʜʥʘʢʦ, ʧʨʠʚʦʜʠʪ ʢ ʜʨʫʛʦʡ ʧʨʦʙʣʝʤʝ ʥʘ ʬʦʥʝ ʧʨʦʙʣʝʤ ʩ ʨʦʞʜʘʝʤʦʩʪʴʶ ï ʩʪʘʨʝʥʠʶ 

ʥʘʩʝʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʙʦʪʘʶʱʫʶ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʨʦʠʟʚʝʜʝʥ ʧʦ ʬʦʨʤʫʣʝ 1.2 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 2 ʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1, ʧʦ ʜʘʥʥʳʤ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʦʙʱʘʷ 
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ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʟʘ 2000-2020 ʛʦʜʳ ʚ ʈʦʩʩʠʠ 

72,13 ʣʝʪ, ʂʠʪʘʝ ï 78,12 ʣʝʪ, ʀʥʜʠʠ ï 69,83 ʣʝʪ, ɹʨʘʟʠʣʠʠ ï 77,07 ʣʝʪ, ʖɸʈ ï 61,38 ʣʝʪ, ʘ ʚ 

ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʘʤ ɹʈʀʂʉ ʟʘ 2020 ʛʦʜ ï 71,70 ʣʝʪ. 

 

ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʘʤ ɹʈʀʂʉ 

ʟʘ 20 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 0,72, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫ ʂʠʪʘʷ ï 0,82 ʠ ɹʨʘʟʠʣʠʠ ï 0,81, ʩʘʤʳʡ 

ʥʠʟʢʠʡ ʫ ʖɸʈ ï 0,56, ʫʨʦʚʝʥʴ ʈʦʩʩʠʠ ï 0,73, ʀʥʜʠʠ ï 0,69. 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ɹʈʀʂʉ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʠʥʜʝʢʩ ʛʨʘʤʦʪʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʠʥʜʝʢʩ ʩʦʚʦʢʫʧʥʦʡ ʜʦʣʠ 

ʫʯʘʱʠʭʩʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2000-2020 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3-4. ʇʦ ʜʘʥʥʳʤ 

ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʠʥʜʝʢʩʫ ʛʨʘʤʦʪʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ 

ʣʠʜʠʨʫʝʪ ʈʦʩʩʠʷ, ʂʠʪʘʡ ʠ ɹʨʘʟʠʣʠʷ. ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ï ʫ ʀʥʜʠʠ. 
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ɼʦʣʷ ʛʨʘʤʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʖɸʈ, ʛʜʝ 

ʝʩʪʴ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʚ ʩʠʣʫ ʤʠʛʨʘʮʠʦʥʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʨʦʩʪ 

ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ ʩʪʨʘʥ ɹʈʀʂʉ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ʇʦ ʨʠʩʫʥʢʫ 4 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʫʯʘʱʠʭʩʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʘʢʠʭ 

ʩʪʨʘʥʘʭ ʢʘʢ ʈʦʩʩʠʷ, ɹʨʘʟʠʣʠʷ ʠ ʂʠʪʘʡ, ʘ ʥʘʠʤʝʥʴʰʘʷ ï ʚ ʀʥʜʠʠ ʠ ʖɸʈ. ɼʠʥʘʤʠʢʘ 

ʥʝʦʜʥʦʨʦʜʥʘʷ, ʥʦ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʨʦʩʪ. 

ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ 1.3 ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. 
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ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʈʦʩʩʠʠ, ʂʠʪʘʷ ʠ ɹʨʘʟʠʣʠʠ, ʥʘʠʤʝʥʴʰʠʡ ï ʫ ʀʥʜʠʠ ʠ ʖɸʈ. ɺ ʮʝʣʦʤ ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʪʨʘʥʘʭ ɹʈʀʂʉ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ 81,1-92%, ʨʦʩ ʜʦ 2015 ʛʦʜʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʣʩʷ ʜʦ 2017 ʛʦʜʘ, ʟʘʪʝʤ ï ʚʥʦʚʴ ʚʦʟʨʦʩ. 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʪʨʘʥʘʤ ɹʈʀʂʉ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ, ʢʦʪʦʨʘʷ ʣʠʜʠʨʫʝʪ ʩ 2004 ʛʦʜʘ, ʦʧʝʨʝʜʠʚ ɹʨʘʟʠʣʠʶ. ʅʘ ʚʪʦʨʦʤ 

ʤʝʩʪʝ ï ʂʠʪʘʡ, ʢʦʪʦʨʳʡ ʦʧʝʨʝʜʠʣ ɹʨʘʟʠʣʠʶ ʩ ʚ 2018 ʛʦʜʫ. ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʀʥʜʠʠ, ʖɸʈ ʥʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ (ʩʪʨʘʥʘ ʫʩʪʫʧʠʣʘ ʪʨʝʪʴʝ ʤʝʩʪʦ 

ʂʠʪʘʶ ʚ 2014 ʛʦʜʫ). 

ʇʦ ʪʝʤʧʘʤ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʂʠʪʘʡ ʠ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

ɺʩʝ ʩʪʨʘʥʳ, ʢʨʦʤʝ ʂʠʪʘʷ, ʚ 2020 ʛʦʜʫ ʫʭʫʜʰʠʣʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʚʷʟʠ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʵʢʦʥʦʤʠʢʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ 1.4 ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʦʤʫ ʜʦʭʦʜʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 

ʣʠʜʠʨʫʶʪ ʈʦʩʩʠʷ ʠ ɹʨʘʟʠʣʠʷ, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ï ʖɸʈ, ʥʘ ʯʝʪʚʝʨʪʦʤ ï ʂʠʪʘʡ, ʥʘ 

ʧʦʩʣʝʜʥʝʤ ï ʀʥʜʠʷ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ 

ʧʦ ʬʦʨʤʫʣʝ 1.1 ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 1-3, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɹʨʘʟʠʣʠʠ ʩʦʩʪʘʚʣʷʣʘ 

ʟʘ ʧʝʨʠʦʜ 2000-2020 ʛʦʜʳ ʦʪ 0,80 ʜʦ 0,88, ʀʥʜʠʠ ï ʦʪ 0,56 ʜʦ 0,73, ʂʠʪʘʷ ï ʦʪ 0,71 ʜʦ 0,90, 

ʖɸʈ ï ʦʪ 0,67 ʜʦ 0,77, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʦʪ 0,77 ʠ ʜʦ 0,92. ɺ ʜʠʥʘʤʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ. 
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ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚ 2020 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ ʀʏʈ ʈʦʩʩʠʠ 

ʩʦʢʨʘʪʠʣʩʷ, ʚ ʦʩʪʘʣʴʥʦʤ ï ʜʠʥʘʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ. ʋ ʖɸʈ 

ʥʘʙʣʶʜʘʣʠʩʴ ʧʝʨʠʦʜʳ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚ 2002-2004ʛʛ. ʠ ʚ 2016 ʛʦʜʫ. ʋ ʀʥʜʠʠ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʢʨʘʱʘʣʩʷ ʚ 2006 ʛʦʜʫ. ʋ ʂʠʪʘʷ ʠ ɹʨʘʟʠʣʠʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ. ɽʩʣʠ ʚ 2000 ʛʦʜʫ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʣʠʜʠʨʦʚʘʣʘ ɹʨʘʟʠʣʠʷ, ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʈʦʩʩʠʷ, ʥʘ ʪʨʝʪʴʝʤ ï ʂʠʪʘʡ, ʪʦ ʚ 2020 ʛʦʜʫ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʜʚʠʥʫʣʘʩʴ 

ʈʦʩʩʠʷ, ʥʘ ʚʪʦʨʦʝ ï 

ʂʠʪʘʡ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʀʥʜʠʷ, ʥʘ ʯʝʪʚʝʨʪʦʤ ï ʖɸʈ. 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-47.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
107 

 

 

ɺ ʮʝʣʷʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʩʚʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʘʥʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʀʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ ʝʛʦ 

ʜʦʩʪʠʞʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʊʘʢ ʢʘʢ ʚ ʩʦʩʪʘʚʝ 

ʀʏʈ ʠʤʝʝʪʩʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʪʦ ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠ ʬʘʢʪʦʨʳ ʙʫʜʫʪ ʠʤʝʪʴ ʢʦʩʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ɹʈʀʂʉ ʀʏʈ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ/ʠʥʜʠʢʘʪʦʨʳ: ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ; ʯʠʩʪʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʘʥʪʦʚ; ʩʢʦʨʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ; ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ; ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ; ʯʠʩʪʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʀʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʣʘʩʴ ʤʘʪʨʠʮʘ 

ʧʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ, 

ʚ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʣʠ ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʬʘʢʪʦʨʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ Ó 0,8. 

ɺʥʘʯʘʣʝ ʘʥʘʣʠʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ï ʠʥʜʠʢʘʪʦʨʦʚ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ: 

½ ʍ1 ð ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ; 

½ ʍ2 ð ʯʠʩʪʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʘʥʪʦʚ; 

½ ʍ3 ð ʩʢʦʨʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ; 

½ ʍ4 ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ; 

½ ʍ5 ð ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ; 

½ ʍ6 ð ʯʠʩʪʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ ɹʈʀʂʉ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 
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ʇʦ ʍ1 ʣʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʀʥʜʠʷ ʠ ʂʠʪʘʡ, ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ï ʖɸʈ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

ɺ ʖɸʈ ʠ ʈʦʩʩʠʠ ʢ 2020 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʠ ʍ2 ʩʦʢʨʘʪʠʣʠʩʴ. ʏʠʩʪʘʷ ʵʤʠʛʨʘʮʠʷ ʚ ʂʠʪʘʝ ʠ 

ʀʥʜʠʠ ʚʦʟʨʦʩʣʘ, ʚ ɹʨʘʟʠʣʠʠ ʜʠʥʘʤʠʢʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ. 
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ʇʦ ʨʠʩʫʥʢʫ 7 ʚʠʜʥʦ, ʯʪʦ ʈʦʩʩʠʷ ʩʠʣʴʥʦ ʦʪʩʪʘʝʪ ʧʦ ʍ3 ʦʪ ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥ ɹʈʀʂʉ, ʚ 

2020 ʛʦʜʫ ʫ ʚʩʝʭ ʩʪʨʘʥ ʧʦʢʘʟʘʪʝʣʠ ʩʦʢʨʘʪʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ. 

 

ʅʘʠʙʦʣʴʰʘʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ (ʍ4) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʈʦʩʩʠʶ ʠ ʂʠʪʘʡ, 

ʥʘʠʤʝʥʴʰʘʷ ï ʥʘ ʖɸʈ ʠ ʀʥʜʠʶ. 
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ʇʦ ʦʙʱʝʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʦʞʜʘʝʤʦʩʪʠ (ʍ5) ʣʠʜʠʨʫʶʪ ʀʥʜʠʷ ʠ ʖɸʈ, ʈʦʩʩʠʷ 

ʫʩʪʫʧʠʣʘ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʂʠʪʘʶ ʩ 2012 ʛʦʜʘ. 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ (ʍ6) ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʖɸʈ ʠ ʀʥʜʠʷ, ʥʘ ʧʦʩʣʝʜʥʝʤ ï ʂʠʪʘʡ. ɺ ʈʦʩʩʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ 

ɹʨʘʟʠʣʠʠ. 

ɺʝʢʪʦʨ ʦʮʝʥʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚʠʜʘ: 
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Y = 0.3396 + 0.00277X1-0.000121X2 + 0.01215X3 + 0.00141X4-0.01001X5-0.00185X6 

ɸʥʘʣʠʟ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ 

(ʇʨʠʣʦʞʝʥʠʝ 1) ʧʦʢʘʟʘʣ ʝʝ ʥʘʣʠʯʠʝ. r(x1x2), r(x1x3), r(x1x4), r(x1x5), r(x1x6), r(x2x3), 

r(x2x4), r(x3x4), r(x3x5), r(x3x6), r(x4x5), r(x4x6), r(x5x6) ʠʤʝʶʪ |r|>0.7, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʢʣʶʯʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʠʟ ʥʠʭ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (ʧʨʦʚʝʨʢʘ ʟʥʘʯʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦ ʥʘʡʜʝʥʥʳʤ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʘʤ. 

ʇʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʩʪʘʚʠʪʴ ʚ ʤʦʜʝʣʠ ʬʘʢʪʦʨʳ ʩ ʥʠʟʢʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʩʦʙʦʡ: 

½ ʯʠʩʪʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʘʥʪʦʚ (ʍ1); 

½ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ (ʍ2); 

½ ʯʠʩʪʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (ʍ3). 

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʪʨʘʥ ɹʈʀʂʉ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

1) ɹʨʘʟʠʣʠʷ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: Y = 0.7338-0.000334X1 + 0.01703X2-0.05824X3 

ʂʦʵʬʬʠʮʠʝʥʪ b1 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʥʘ 1, 

ʀʏʈ ʩʥʠʞʘʝʪʩʷ ʥʘ 0.00033420674504203. ʂʦʵʬʬʠʮʠʝʥʪ b2 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 1, ʀʏʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.01703. ʂʦʵʬʬʠʮʠʝʥʪ b3 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 1, ʀʏʈ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 0.058235872565831. 

ɿʥʘʯʝʥʠʷ ʧʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʭ1 ʠ ʫ, ʭ2 ʠ ʫ, ʭ3 ʠ ʫ, ʭ2 ʠ ʭ1, ʭ3 ʠ ʭ2 ʫʤʝʨʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ3 ʠ 

ʭ1. 

 

ʈʘʩʩʯʠʪʘʝʤ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ t-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ryx1: 
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Tʪʘʙʣ ʉʪʴʶʜʝʥʪʘ tʢʨʠʪ(n-m-1;Ŭ/2) = (19;0.025) = 2.433 

tʥʘʙʣ > tʢʨʠʪ, ʪʦ ʦʪʢʣʦʥʷʝʤ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʝʥʩʪʚʝ 0 ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

F-ʩʪʘʪʠʩʪʠʢʘ. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʙ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ð ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ ʚʩʝʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʦʙʲʷʩʥʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ: 

H0: R
2
 = 0; ɓ1 = ɓ2 = é = ɓm = 0. 

H1: R
2
 Í 0. 

ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ F-ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʌʠʰʝʨʘ (ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʨʦʚʝʨʢʘ). 

ɽʩʣʠ F < Fkp = FŬ ; n-m-1, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0. 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ k1 = 3 ʠ k2 = n-m-1 = 21 ð 3 ð 1 = 17, 

Fkp(3;17) = 3.2 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F > Fkp, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦ (ʪʦ ʝʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ bi ʩʦʚʤʝʩʪʥʦ ʟʥʘʯʠʤʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʪʫʘʮʠʠ 97.55% 

ʦʙʱʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ X j. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 
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2) ʀʥʜʠʷ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: Y = 1.0009-1.8E-5X1-7.3E-5X2-0.3171X3 

ʂʦʵʬʬʠʮʠʝʥʪ b1 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʥʘ 1, 

ʀʏʈ ʩʥʠʞʘʝʪʩʷ ʥʘ 1.8005038915352E-5. ʂʦʵʬʬʠʮʠʝʥʪ b2 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 1, ʀʏʈ ʩʥʠʞʘʝʪʩʷ ʥʘ 7.2714605821034E-5. ʂʦʵʬʬʠʮʠʝʥʪ b3 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 1, ʀʏʈ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 0.31705302992623. 

ɿʥʘʯʝʥʠʷ ʧʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʭ1 ʠ ʫ, ʭ2 ʠ ʫ, ʭ3 ʠ ʫ, ʭ2 ʠ ʭ1, ʭ3 ʠ ʭ2, ʤʝʞʜʫ ʭ3 ʠ ʭ1. 

 

ʈʘʩʩʯʠʪʘʝʤ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ t-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ryx1: 

 

Tʪʘʙʣ ʉʪʴʶʜʝʥʪʘ tʢʨʠʪ(n-m-1;Ŭ/2) = (19;0.025) = 2.433 

tʥʘʙʣ > tʢʨʠʪ, ʪʦ ʦʪʢʣʦʥʷʝʤ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʝʥʩʪʚʝ 0 ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

F-ʩʪʘʪʠʩʪʠʢʘ. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʙ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ð ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ ʚʩʝʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʦʙʲʷʩʥʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ: 

H0: R
2
 = 0; ɓ1 = ɓ2 = é = ɓm = 0. 
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H1: R
2
 Í 0. 

ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ F-ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʌʠʰʝʨʘ (ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʨʦʚʝʨʢʘ). 

ɽʩʣʠ F < Fkp = FŬ ; n-m-1, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0. 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ k1 = 3 ʠ k2 = n-m-1 = 21 ð 3 ð 1 = 17, 

Fkp(3;17) = 3.2 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F > Fkp, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦ (ʪʦ ʝʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ bi ʩʦʚʤʝʩʪʥʦ ʟʥʘʯʠʤʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʪʫʘʮʠʠ 93,35% 

ʦʙʱʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ X j. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 

3) ʖɸʈ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: Y = 0.05587 + 0.000238X1 + 0.0732X2-0.06026X3 

ʂʦʵʬʬʠʮʠʝʥʪ b1 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʥʘ 1, 

ʀʏʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.000238. ʂʦʵʬʬʠʮʠʝʥʪ b2 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 1, ʀʏʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.0732. ʂʦʵʬʬʠʮʠʝʥʪ b3 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 1, ʀʏʈ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 0.06025650494038. 

ɿʥʘʯʝʥʠʷ ʧʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʤʝʨʝʥʥʦʡ ʩʠʣʴʥʦʡ 

ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ1 ʠ ʫ, ʭ2 ʠ ʫ, ʭ3 ʠ ʫ, ʥʠʟʢʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ2 ʠ ʭ1, ʭ3 ʠ ʭ2 

ʠ ʫʤʝʨʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ3 ʠ ʭ1. 

 

ʈʘʩʩʯʠʪʘʝʤ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ t-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ryx1: 

 

Tʪʘʙʣ ʉʪʴʶʜʝʥʪʘ tʢʨʠʪ(n-m-1;Ŭ/2) = (19;0.025) = 2.433 
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tʥʘʙʣ > tʢʨʠʪ, ʪʦ ʦʪʢʣʦʥʷʝʤ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʝʥʩʪʚʝ 0 ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

F-ʩʪʘʪʠʩʪʠʢʘ. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʙ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ð ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ ʚʩʝʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʦʙʲʷʩʥʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ: 

H0: R
2
 = 0; ɓ1 = ɓ2 = é = ɓm = 0. 

H1: R
2
 Í 0. 

ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ F-ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʌʠʰʝʨʘ (ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʨʦʚʝʨʢʘ). 

ɽʩʣʠ F < Fkp = FŬ ; n-m-1, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0. 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ k1 = 3 ʠ k2 = n-m-1 = 21 ð 3 ð 1 = 17, 

Fkp(3;17) = 3.2 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F > Fkp, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦ (ʪʦ ʝʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ bi ʩʦʚʤʝʩʪʥʦ ʟʥʘʯʠʤʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʪʫʘʮʠʠ 83,54% 

ʦʙʱʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ X j. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 

4) ʈʦʩʩʠʷ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: Y = 0.5976 + 1.0E-6X1-0.00739X2 + 0.5581X3 

ʂʦʵʬʬʠʮʠʝʥʪ b1 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʥʘ 1, 

ʀʏʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1.0E-6. ʂʦʵʬʬʠʮʠʝʥʪ b2 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 1, ʀʏʈ ʩʥʠʞʘʝʪʩʷ ʥʘ 0.0073850575780519. ʂʦʵʬʬʠʮʠʝʥʪ b3 
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ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 1, ʀʏʈ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.5581. 

ɿʥʘʯʝʥʠʷ ʧʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭ1 ʠ ʫ, ʫʤʝʨʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭ2 ʠ ʫ, ʚʝʩʴʤʘ 

ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭ3 ʠ ʫ, ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ2 ʠ ʭ1, ʭ3 ʠ 

ʭ2 ʠ ʫʤʝʨʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ3 ʠ ʭ1. 

ʄʘʪʨʠʮʘ ʧʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 8. 

 

ʈʘʩʩʯʠʪʘʝʤ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ t-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ryx1: 

 

Tʪʘʙʣ ʉʪʴʶʜʝʥʪʘ tʢʨʠʪ(n-m-1;Ŭ/2) = (19;0.025) = 2.433 

tʥʘʙʣ > tʢʨʠʪ, ʪʦ ʧʨʠʥʠʤʘʝʤ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʝʥʩʪʚʝ 0 ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

F-ʩʪʘʪʠʩʪʠʢʘ. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʙ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ð ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ ʚʩʝʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʦʙʲʷʩʥʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ: 

H0: R
2
 = 0; ɓ1 = ɓ2 = é = ɓm = 0. 
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H1: R
2
 Í 0. 

ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ F-ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʌʠʰʝʨʘ (ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʨʦʚʝʨʢʘ). 

ɽʩʣʠ F < Fkp = FŬ ; n-m-1, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0. 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ k1 = 3 ʠ k2 = n-m-1 = 21 ð 3 ð 1 = 17, 

Fkp(3;17) = 3.2 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F > Fkp, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦ (ʪʦ ʝʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ bi ʩʦʚʤʝʩʪʥʦ ʟʥʘʯʠʤʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʪʫʘʮʠʠ 96,76% 

ʦʙʱʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ X j. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 

5) ʂʠʪʘʡ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: Y = -0.05613-4.7E-5X1 + 0.0079X2 + 0.9696X3 

ʂʦʵʬʬʠʮʠʝʥʪ b1 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʥʘ 1, 

ʀʏʈ ʩʥʠʞʘʝʪʩʷ ʥʘ 4.7409068006044E-5. ʂʦʵʬʬʠʮʠʝʥʪ b2 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 1, ʀʏʈ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.0079. ʂʦʵʬʬʠʮʠʝʥʪ b3 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 1, ʀʏʈ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0.9696. 

ɿʥʘʯʝʥʠʷ ʧʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʤʝʨʝʥʥʦʡ 

ʣʠʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭ1 ʠ ʫ, ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭ2 ʠ ʫ ʤ ʭ3 ʠ 

ʫ, ʥʠʟʢʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ2 ʠ ʭ1, ʭ3 ʠ ʭ2 ʠ ʩʠʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʭ3 ʠ ʭ1. 

 

ʈʘʩʩʯʠʪʘʝʤ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ t-ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ryx1: 

 

Tʪʘʙʣ ʉʪʴʶʜʝʥʪʘ tʢʨʠʪ(n-m-1;Ŭ/2) = (19;0.025) = 2.433 
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tʥʘʙʣ > tʢʨʠʪ, ʪʦ ʧʨʠʥʠʤʘʝʤ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʝʥʩʪʚʝ 0 ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤ. 

 

ʂʦɻʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ï ʟʥʘʯʠʤ. 

F-ʩʪʘʪʠʩʪʠʢʘ. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦʙ ʦʙʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ð ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ ʚʩʝʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʦʙʲʷʩʥʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ: 

H0: R
2
 = 0; ɓ1 = ɓ2 = é = ɓm = 0. 

H1: R
2
 Í 0. 

ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ F-ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʌʠʰʝʨʘ (ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʨʦʚʝʨʢʘ). 

ɽʩʣʠ F < Fkp = FŬ ; n-m-1, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0. 

 

ʊʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ k1 = 3 ʠ k2 = n-m-1 = 21 ð 3 ð 1 = 17, 

Fkp(3;17) = 3.2 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F > Fkp, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ 

ʩʠʪʫʘʮʠʠ 93,61% ʦʙʱʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Y ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ X j. 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʚʝʥʴ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʀʏʈ ʩʪʨʘʥ ɹʈʀʂʉ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʨʘʟʥʳʡ, ʪʘʢʞʝ ʢʘʢ ʩʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʀʏʈ, ʤʦʜʝʣʴ ʧʨʠʛʦʜʥʘ ʜʣʷ ʮʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʉ ʨʦʩʪʦʤ ʯʠʩʪʦʛʦ ʯʠʩʣʘ ʤʠʛʨʘʥʪʦʚ ʀʏʈ ʨʘʩʪʝʪ ʚ ʖɸʈ ʠ ʈʦʩʩʠʠ, ʩʥʠʞʘʝʪʩʷ ʚ ɹʨʘʟʠʣʠʠ, 

ʀʥʜʠʠ, ʂʠʪʘʝ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʀʏʈ ʚ ʀʥʜʠʠ ʠ ʈʦʩʩʠʠ ʠ ʧʦʚʳʰʘʝʪ ʚ 
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ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥʘʭ ɹʈʀʂʉ. ʈʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ 

ʀʏʈ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʘ ʥʘ ʀʏʈ ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥ ɹʈʀʂʉ ʚʣʠʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʙʨʘʥ ʠ ʨʘʩʩʯʠʪʘʥ ʧʦʢʘʟʘʪʝʣʴ 

ʀʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʢʦʪʦʨʦʤʫ 

ʩʪʨʝʤʷʪʩʷ ʚʩʝ ʩʪʨʘʥʳ ɹʈʀʂʉ (ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ). ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʷ ʣʠʜʠʨʫʶʪ 

ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ. 

2) ɺʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ, ʛʜʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʫʨʦʚʝʥʴ ʀʏʈ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʪʘʢʠʝ ʠʥʜʠʢʘʪʦʨʳ, ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ, ʯʠʩʪʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʛʨʘʥʪʦʚ, ʩʢʦʨʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ, ʯʠʩʪʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʦʜʝʣʴ 

ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʚʳʙʨʘʥʳ ʪʘʢʠʝ ʠʥʜʠʢʘʪʦʨʳ, ʢʘʢ ʯʠʩʪʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʘʥʪʦʚ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʠ ʯʠʩʪʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

3) ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʚʝʨʝʥʘ ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ ɹʈʀʂʉ, ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮ ʧʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ, 

ʧʨʦʚʝʨʢʠ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʠ ʦʮʝʥʢʠ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ. 

4) ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʚ ʩʠʣʫ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʠʥʜʝʢʩ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʥʘʭ ɹʈʀʂʉ. 

5) ɺ ʈʦʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʪʦʛʦ ʯʠʩʣʘ ʤʠʛʨʘʥʪʦʚ ʚ ʜʠʥʘʤʠʢʝ, ʧʦʚʳʰʝʥʠʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʪʘʛʥʘʮʠʷ ʫʨʦʚʥʷ ʯʠʩʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʪʨʝʥʜʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 
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ʆʎɽʅʂɸ ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅʆɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ɺ 

ʈɸɿɺʀʊʀʀ ʆʉʆɹʓʍ ʕʂʆʅʆʄʀʏɽʉʂʀʍ ɿʆʅ ʊɽʍʅʀʂʆ-ɺʅɽɼʈɽʅʏɽʉʂʆɻʆ 

ʊʀʇɸ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ: ʉʆɺʈɽʄɽʅʅʓʁ ɸʉʇɽʂʊ 

ASSESSMENT OF THE ACTIVITIES  OF PUBLIC  ADMINISTRATION  BODIES IN 

THE DEVELOPMENT  OF SPECIAL ECONOMIC  ZONES OF TECHNICAL  AND 

INTRODUCTION  TYPE IN THE RUSSIAN FEDERATION:  MODERN ASPECT 

 
ɺʝʨʛʝʡʯʠʢ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ, ɸʆ çʈʦʩʙʠʟʥʝʩʢʦʥʩʘʣʪʠʥʛè 

Vergeichik Mariia  Aleksandrovna 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʣʠʷʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʟʘʢʦʥʦʧʨʦʝʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ ʩʦʟʜʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʯʝʤ, ʚ ʠʭ ʨʘʤʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʟʘʨʦʞʜʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ, ʪʘʢ ʠ ʠʭ ʜʘʣʴʥʝʡʰʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ 

ʨʘʟʚʠʪʠʷ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʠʭ ʜʝʡʩʪʚʠʷ, ʛʜʝ ʚʳʷʚʣʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʘʢ ʬʘʢʪʦʨʦʚ ʠʭ ʨʦʩʪʘ, ʪʘʢ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʘ ʘʚʪʦʨʩʢʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʝʭʘʥʠʟʤʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʀʩʧʦʣʴʟʫʷ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚʳʜʝʣʝʥʳ ʫʢʨʫʧʥʝʥʥʳʝ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʭʥʠʢʦ-

ʚʥʝʜʨʝʥʯʝʩʢʦʛʦ ʪʠʧʘ. ʉʬʦʨʤʫʣʠʨʦʚʘʥ ʚʳʚʦʜ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ. 
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Abstract. In the presented article, an analysis and assessment of the peculiarities of the influence 

of the developed modern complex of state programs and bills in the field of development of 

special economic zones of a technical and innovative type in the Russian Federation was carried 

out. These special economic zones are created for the development of the innovative component 

of the Russian economy, and within their framework there is both the emergence of an 

innovative product or service and their further implementation. In the presented article, an 

analysis and assessment of the peculiarities of the influence of the developed modern complex of 

state programs and bills in the field of development of special economic zones of a technical and 

innovative type in the Russian Federation was carried out. These special economic zones are 

created for the development of the innovative component of the Russian economy, and within 

their framework there is both the emergence of an innovative product or service and their further 

implementation. An analysis of the development of special economic zones since the beginning 

of their action was carried out, which revealed patterns of both factors of their growth and 

restrictions. Within the framework of the study, an authorôs model was proposed in the form of a 

logical scheme, which includes a set of mechanisms for the activities of public administration 

bodies that are directly involved in the development of technical and introduction zones in the 

Russian Federation. Using the analytical method, enlarged groups of factors are identified that 

allow assessing the constructive impact of the public sector and, accordingly, destructive on the 

development of special economic technical and implementation type. A conclusion was 

formulated to determine specific areas of activity of public administration bodies in the form of a 

structural and logical scheme. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʠʥʥʦʚʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ, ʧʨʝʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʝʞʠʤ, ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʘʷ ʟʦʥʘ 

Keywods: public administration, innovation, innovation system, special economic zone, 

preferential treatment, technical and implementation zone 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ (ʜʘʣʝʝ ï ʈʌ) ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʩʪʦʷʱʝʡ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʶʪ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʮʝʣʦʤ ʨʝʛʠʦʥʳ ʈʌ ʦʙʣʘʜʘʶʪ ʩʠʣʴʥʳʤ ʩʦʚʦʢʫʧʥʳʤ ʨʝʩʫʨʩʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ. ɺʘʞʥʦ 

ʛʨʘʤʦʪʥʦ ʦʮʝʥʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʚʦʚʣʝʯʴ ʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. ɼʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʦʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʢ ʞʝʣʘʝʤʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʈʌ ʚ ʮʝʣʦʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʦʣʠʪʠʢʠ ʈʌ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
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ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢʦʡ 

ʝʜʠʥʠʮʝʡ ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʟʦʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʜʘʣʝʝ ï ʆʕɿ). 

ʀʤʝʥʥʦ ʆʕɿ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʦʛʦ ʪʠʧʘ (ʜʘʣʝʝ ʆʕɿ ʊɺʊ) ʩʦʟʜʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʯʝʤ, ʚ ʠʭ ʨʘʤʢʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʢʘʢ ʟʘʨʦʞʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ, ʪʘʢ ʠ ʠʭ ʜʘʣʴʥʝʡʰʘʷ ʨʝʘʣʠʟʘʮʠʷ [1]. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʆʕɿ ʊɺʊ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʟʜʘʥʳ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ ʈʌ. 

ʅʘʩʪʦʷʱʠʝ ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʠʩʢʘ, ʘ ʪʘʢ ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʬʠʥʘʥʩʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʚ ʈʌ ʠʛʨʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʈʌ ʩʪʨʫʢʪʫʨʥʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʈʌ 

ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʈʦʩʩʠʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ 

ʠʥʥʦʚʘʮʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ. ʀʤʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʦ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʣʦʛʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʚʚʦʜʷ ʣʴʛʦʪʳ ʠ ʧʦʦʱʨʝʥʠʷ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʆʕɿ, ʘ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʠʝ ʘʢʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʜʝʢʚʘʪʥʫʶ ʠ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ [2]. 

ɺʝʜʫʱʝʡ ʟʘʜʘʯʝʡ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ. 

ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2018 ʛ. ˉ 204 çʆ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2024 ʛʦʜʘè ʨʘʟʨʘʙʦʪʘʥ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʫʩʢʦʨʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʠ ʧʦʚʳʰʝʥʠʶ ʜʦ 25% ʠʭ ʜʦʣʠ ʚ ɺɺʇ, ʘ ʪʘʢʞʝ ʧʦ 

ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʧʨʠʚʣʝʯʝʥʠʷ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʧʦʷʚʣʝʥʠʷ ʆʕɿ ʊɺʊ ʚ ʈʌ ʟʘ ʧʝʨʠʦʜ 2005-2021 ʛʛ. (ʨʠʩ. 1). 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʆʕɿ ʊɺʊ ʟʘ ʧʝʨʠʦʜ 15 ʣʝʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢ ʞʝ ʪʨʫʜʥʦʩʪʴʶ ʚʳʩʪʫʧʘʝʪ 
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ʦʪʩʫʪʩʪʚʠʝ ʚ ʨʝʛʠʦʥʘʭ ʈʌ ʜʦʣʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ 

ʥʝ ʨʘʟʚʠʪʦʩʪʴ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

 

ɺʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʠʜʝʥʪʦʚ ʟʘ ʧʝʨʠʦʜ 2017-2021 ʛʛ. ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, 

ʥʘ ʩʢʦʣʴʢʦ, ʨʘʟʚʠʚʘʣʠʩʴ ʫʢʘʟʘʥʥʳʝ ʆʕɿ ʊɺʊ (ʨʠʩ. 2). 

 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʥʘ 22.03.2022 ʛ. ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʟʠʜʝʥʪʦʚ ʧʦ ʚʩʝʤ ʜʝʡʩʪʚʫʶʱʠʤ ʆʕɿ ʊɺʊ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʠʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 514 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʷʚʥʳʡ ʨʦʩʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʘʣʩʷ ʆʕɿ ʊɺʊ çɼʫʙʥʘè, ʆʕɿ ʊɺʊ çʊʝʭʥʦʧʦʣʠʩ çʄʦʩʢʚʘè, ʆʕɿ ʊɺʊ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛè, ʆʕɿ çʀʥʥʦʧʦʣʠʩè, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʠʙʦʣʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. ʆʕɿ ʊɺʊ çɸʣʤʘʟè ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʧʦʢʘʟʳʚʘʝʪ ʨʦʩʪ 

ʯʠʩʣʘ ʨʝʟʠʜʝʥʪʦʚ. 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-85.png
http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-86.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
126 

 

 

ɿʘ 2017-2021 ʛʛ. ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʨʝʟʠʜʝʥʪʦʚ ʦʪʤʝʯʝʥ ʚ  ʆʕɿ çʀʥʥʦʧʦʣʠʩè 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʝʟʠʜʝʥʪʦʚ ʆʕɿ ʊɺʊ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ ʟʦʥ 

ʧʨʝʜʩʪʘʚʠʤ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʥʘʢʦʧʠʪʝʣʴʥʳʤ 

ʠʪʦʛʦʤ ʟʘ 2021 ʛ. (ʨʠʩ. 3). 

 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʆʕɿ ʟʘʥʠʤʘʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʨʝʟʠʜʝʥʪʦʚ ʆʕɿ ʊɺʊ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʘʷ ʆʕɿ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ʆʕɿ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʝʟʠʜʝʥʪʘ ʠʣʠ ʠʥʚʝʩʪʦʨʘ ʚ ʆʕɿ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʥʘʣʘʞʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʚʝʜʝʥʠʶ ʢ ʤʠʥʠʤʫʤʫ ʚʣʠʷʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʙʘʨʴʝʨʦʚ, ʘ ʪʘʢ ʞʝ ʢʦʤʧʣʝʢʩ ʣʴʛʦʪ. 

ʆʕɿ ʚ ʈʌ, ʧʨʠʟʚʘʥʥʳʝ ʩʦʟʜʘʚʘʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʫʩʢʦʨʷʪʴ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʦʚ, 

ʨʘʙʦʪʘʶʪ ʥʝʵʬʬʝʢʪʠʚʥʦ. ʂ ʪʘʢʠʤ ʚʳʚʦʜʘʤ ʧʨʠʰʣʘ ʉʯʝʪʥʘʷ ʧʘʣʘʪʘ. ʈʘʩʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʪʦʣʴʢʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʢʠʭ ʟʦʥ ʠ ʜʨʫʛʠʭ ʧʨʝʬʝʨʝʥʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʟʘ ʪʨʠ 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ 240 ʤʣʥ. ʨʫʙʣʝʡ, ʘ ʦʪʜʘʯʘ ʦʪ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʘ. 

ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʉʯʝʪʥʘʷ ʧʘʣʘʪʘ ʈʌ ʧʨʦʚʝʣʘ ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʆʕɿ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʨʠʦʨʠʪʝʪʘʤ ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ, ʘ ʪʘʢ ʞʝ ʥʘ ʩʢʦʣʴʢʦ 

ʆʕɿ ʧʦʚʳʰʘʶʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʆʕɿ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʣʠʰʴ 

ʜʝʩʷʪʳʤʠ ʜʦʣʷʤʠ ʧʨʦʮʝʥʪʘ, ʪ.ʝ. ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ [5]. 
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ɿʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠʩʪʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʉʝʨʛʝʡ ɻʘʣʢʠʥ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʂʦʤʠʪʝʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ 06 ʘʧʨʝʣʷ 2022 ʛ. 

ʧʨʝʜʩʪʘʚʠʣ ʟʘʢʦʥʦʧʨʦʝʢʪʳ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʙ ʦʩʦʙʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥʘʭ (ʆʕɿ) ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ ʈʌ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʙʳʣʠ ʧʦʜʜʝʨʞʘʥʳ ʢʦʤʠʪʝʪʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ ʈʌ. 

ʉʝʨʛʝʡ ɻʘʣʢʠʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʮʝʣʝʚʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʟʘʢʦʥʘ ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ: 

¶ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʆʕɿ ʚ ʦʜʥʫ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʤʥʦʛʠʭ 

ʧʨʦʮʝʜʫʨ ʠ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

½ ʫʤʝʥʴʰʠʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʠʜʝʥʪʘ ʆʕɿ; 

½ ʧʨʦʚʝʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʆʕɿ, ʘ ʠʤʝʥʥʦ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʝʡ, 

ʨʝʛʠʦʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ; 

½ ʚʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʬʦʨʤʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʟʘʤʝʥʠʪ 

ʜʝʡʩʪʚʫʶʱʠʡ ʙʠʟʥʝʩ-ʧʣʘʥ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʩʢʦʨʦʛʦ ʧʨʠʥʷʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ; 

½ ʚʚʝʜʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʳʢʫʧʫ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʆʕɿ; ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʢʫʧ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʪʚʝʨʞʜʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʫʯʘʩʪʢʝ; 

½ ʚʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʦ ʚʦʟʤʦʞʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʪʠʧʦʚ ʆʕɿ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʢʨʘʪʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʩ 4 ʜʦ 3. ɺ ʮʝʣʦʤ ʚʩʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ 

ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ 

[6]. ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʞʝʣʘʥʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʌ ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʢ ʆʕɿ, ʘ ʪʘʢ ʞʝ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʘʥʥʳʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʥʝ ʫʪʚʝʨʞʜʝʥ. 

ʆʜʥʘʢʦ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʄʠʭʘʠʣ ʄʠʰʫʩʪʠʥ ʚʳʙʨʘʣ ʠʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʫʞʝʩʪʦʯʠʚ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ˉ 1211 ʦʪ 15 ʠʶʣʷ 

2021ʛ., ʢʨʠʪʝʨʠʠ ʩʦʟʜʘʥʠʷ ʆʕɿ. ɼʦʢʫʤʝʥʪ ʬʠʢʩʠʨʫʝʪ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʛʦʩʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʆʕɿ ʠ ʯʘʩʪʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 1 ʢ 

5. ɺʘʞʥʳʤ ʬʘʢʪʦʤ ʚʳʩʪʫʧʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʝʟʠʜʝʥʪʦʚ. ʊʘʢʘʷ 

ʫʩʪʘʥʦʚʢʘ ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʢʨʠʪʝʨʠʝʚ) ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʨʘʩʭʦʜʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʦʚʳʩʠʪʴ 
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ʦʙʱʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʠ ʢʨʫʧʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [7]. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʆʕɿ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʳʚʘʶʪ ʆʕɿ ʊɺʊ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ. 

ʂʨʠʪʠʢʘ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʚʧʦʣʥʝ 

ʦʙʦʩʥʦʚʘʥʘ, ʦʜʥʘʢʦ, ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʟʦʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʝʡʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ: ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʢʦ-

ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ (ʥʝʪ ʩʤʳʩʣʘ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʆʕɿ ʊɺʊ ʟʘ ʧʝʨʠʦʜ ʝʝ ʜʝʡʩʪʚʠʷ 

ʤʝʥʝʝ ʪʨʝʭ), ʧʨʦʷʚʣʷʝʤʳʡ ʠʥʪʝʨʝʩ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʕɿ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʤʝʪʝʥ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʆʕɿ ʊɺʊ, ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʳʣʴʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ, ʪʘʢ ʠ 

ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʧʨʦʤʘʭʠ ʠ ʥʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʠʟ-ʟʘ ʨʷʜʘ 

ʧʨʝʧʷʪʩʪʚʠʡ. ʆʙʱʘʷ ʦʮʝʥʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʩʝʤʫ ʤʝʭʘʥʠʟʤʫ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ 

ʚ ʈʌ ʠ ʯʘʱʝ ʚʩʝʛʦ, ʦʥʘ ʥʝ ʚ ʝʛʦ ʧʦʣʴʟʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʝʜʣʘʛʘʝʤʫʶ ʘʚʪʦʨʦʤ ʤʦʜʝʣʴ, ʚʢʣʶʯʘʶʱʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʪʘʙʣ. 1). ʄʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʆʕɿ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ, ʪʘʢ 

ʠ ʩʦ ʩʪʦʨʦʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʕɿ ʚ ʈʌ ʚ ʮʝʣʦʤ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʦʝ 

ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʳ ʦʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʝʬʝʨʝʥʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ (ʜʘʣʝʝ ð ʧʨʝʬʨʝʞʠʤʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʨ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʧʦ ʬʘʢʪʫ, ʯʪʦ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʦʪʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ. 
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ʇʨʠ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʕɿ, ʘ ʠʤʝʥʥʦ, ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ, ʚʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʣʦʞʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʨʝʘʣʴʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʝʨʝʯʝʥʴ ʨʘʩʯʝʪʥʳʭ 
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ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʕɿ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʝʯʝʥʴ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʥʝʜʨʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʦʚʘʨʦʚ ʠ ʪ.ʜ. [9]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʫʧʧʘ ʠʥʜʠʢʘʪʦʨʦʚ, ʚʳʙʨʘʥʥʘʷ ʜʣʷ ʦʮʝʥʢʠ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆʕɿ ʊɺʊ, ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʠʣʠ ʥʘʠʤʝʥʝʝ ʧʨʠʙʳʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʩʣʫʛʠ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ 

ʠʪʦʛʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʆʕɿ 

ʊɺʊ ʚ ʈʌ ʘʚʪʦʨʦʤ, ʙʳʣ ʩʜʝʣʘʥ ʦʩʥʦʚʥʦʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʠʭ ʟʦʥ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʆʕɿ ʊɺʊ ʚ ʨʘʤʢʘʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ (ʨʠʩ. 4). 

 

ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ, ʘʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥʦʧʨʦʝʢʪʳ, ʚʩʝ ʚʠʜʳ ʧʦʣʥʦʤʦʯʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ ʆʕɿ ʊɺʊ (ʬʝʜʝʨʘʣʴʥʳʡ, ʨʝʛʠʦʥʘʣʴʥʳʡ, ɸʆ çʆʕɿè ʠ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ ʆʕɿ) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʨʝʜʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʦʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʢʣʶʯʠʪʴ ʨʷʜ ʠʥʜʠʢʘʪʦʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ 

ʩʘʤʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ ʚ ʨʝʛʠʦʥʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʩʘʤʠʭ ʆʕɿ. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʆʕɿ ʊɺʊ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʝʪ ʧʨʘʚʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

(ʧʝʨʩʧʝʢʪʠʚʥʳʝ) ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʥʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʆʕɿ 

ʊɺʊ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ (ʨʠʩ. 3). 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʆʕɿ ʊɺʊ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠʤʝʝʪ ʮʝʣʴ ʫʧʨʦʩʪʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʡ. ɺʘʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʚʳʩʪʫʧʘʝʪ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʈʌ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʩʪʨʘʪʝʛʠʡ 

ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʦʙʱʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʕɿ ʊɺʊ ʪʘʢ ʞʝ ʥʝ ʜʦʚʝʜʝʥ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʜʝʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ: ʢʦʥʢʨʝʪʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʳ ʠ ʥʘ ʩʢʦʣʴʢʦ ʦʥʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʘʢ ʚ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʠ ʚ ʈʌ ʚ 

ʮʝʣʦʤ. ɼʝʪʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʨʠʚʣʝʢʘʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ 

ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʕɿ ʊɺʊ ʚ 

ʈʦʩʩʠʠ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʝʡʩʪʚʫʶʱʝʡ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʕɿ, ʘ ʪʘʢʞʝ ʝʝ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ 

ʢʨʠʪʝʨʠʝʚ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʊɺʊ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʙʳ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʜʘʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʣ ʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʊɺʊ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʝʪʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ 

ʟʦʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʕɿ ʊɺʊ ʚ ʈʦʩʩʠʠ. 
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ɺʃʀʗʅʀɽ ʉɸʅʂʎʀʁ ʅɸ ʈɸɿɺʀʊʀɽ ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʆʊʅʆʐɽʅʀʁ ʂʅʈ ʀ 

ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʀ ɺ ʈɸʄʂɸʍ ʀʅʀʎʀɸʊʀɺʓ çʆɼʀʅ ʇʆʗʉ, ʆɼʀʅ 

ʇʋʊʔè 

THE IMPACT  OF SANCTIONS ON THE DEVELOPMENT  OF ECONOMIC  

RELATIONS  BETWEEN CHINA  AND THE REPUBLIC  OF BELARUS WITHIN  THE 

FRAMEWORK  OF THE çONE BELT,  ONE ROADè INITIATIVE  

 
ʏʵʥʴ ʃʠʶʘʥʴ, ʘʩʧʠʨʘʥʪ, ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (220030 

ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ, ʫʣ. ʧʨʦʩʧʝʢʪ ʅʝʟʘʚʠʩʠʤʦʩʪʠ, ʜ. 4) 

Chen Liyuan, graduate student, Belarusian State University (4  Independence 

Avenue  st.,  Minsk,  220030  Belarus) 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʘʥʢʮʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʠ ʂʅʈ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ 

ʧʫʪʴè. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʉʐɸ ʠ ʜʨʫʛʠʭ ʠʭ ʩʦʶʟʥʠʢʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠʥʠʮʠʘʪʠʚʳ ʂʅʈ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʘʥʢʮʠʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʦʨʛʦʚʳʭ ʤʝʞʜʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʂʅʈ ʚ ʨʘʤʢʘʭ ʦʙʦʟʥʘʯʝʥʥʦʡ 

ʚʳʰʝ ʠʥʠʮʠʘʪʠʚʳ. ɼʘʝʪ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʂʅʈ ʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʠ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʩʘʥʢʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ. 

Abstract. The purpose of the article is to analyze the impact of sanctions on the development of 

economic relations between the Republic of Belarus and the Peopleôs Republic of China within 

the framework of the çOne Belt, One Roadè initiative. The main trends in the development of 

economic relations under the conditions of sanctions imposed by Western European countries, 

the United States and their other allies against Russia and the Republic of Belarus are 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-1.png
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determined. The characteristic of the economic initiative of the Peopleôs Republic of China çOne 

Belt, One Roadè is presented. The impact of sanctions on the development of economic and 

trade relations between the Republic of Belarus and the Peopleôs Republic of China within the 

framework of the above-mentioned initiative is revealed. Gives a forecast of the development of 

economic relations between China and the Republic of Belarus within the framework of the 

çOne Belt, One Roadè initiative, taking into account the preservation of the current sanctions 

regime. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʣʠʢʠʡ ʐʝʣʢʦʚʳʡ ʇʫʪʴ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʠʥʚʝʩʪʠʮʠʠ, ʩʘʥʢʮʠʠ, 

ʩʘʥʢʮʠʦʥʥʳʡ ʨʝʞʠʤ, ʪʦʨʛʦʚʦʝ ʩʘʣʴʜʦ, ʪʦʨʛʦʚʳʡ ʜʝʬʠʮʠʪ 

Keywords: the Great Silk Road, infrastructure, investments, sanctions, sanctions regime, trade 

balance, trade deficit 

ʉ 22 ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ ʩʠʩʪʝʤʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʠʟʤʝʥʠʣʘʩʴ ʢʘʨʜʠʥʘʣʴʥʦ, ʘ ʝʝ ʦʩʥʦʚʳ ʝʩʣʠ ʥʝ ʨʘʟʨʫʰʝʥʳ ʧʦʣʥʦʩʪʴʶ, ʪʦ ʥʘʯʠʥʘʶʪ 

ʨʘʟʨʫʰʘʪʴʩʷ ʥʘ ʛʣʘʟʘʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʆʯʝʚʠʜʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʪʘʢʦʡ ʧʦʟʠʮʠʠ ʩʪʘʣʦ 

ʚʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʢʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ɽʉ, ʉʐɸ ʠ ʠʭ ʩʦʶʟʥʠʢʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ. ʊʘʢʞʝ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʝʢʨʘʱʘʶʱʝʝʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʨʫʢʦʚʦʜʩʪʚʦ ʂʅʈ, ʵʢʦʥʦʤʠʢʘ ʢʦʪʦʨʦʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʚ ʤʠʨʝ. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʘʚʦ ʧʦʜʤʝʥʷʝʪʩʷ 

ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʜʝʡʩʪʚʫʶʪ ʚ ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ, ʭʦʪʷ ʜʣʷ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥ ʧʨʦʜʦʣʞʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ. ɺ ʚʳʩʰʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʵʣʠʪʘʭ ʟʘʧʘʜʥʦʛʦ 

ʤʠʨʘ ʦʪʢʨʳʪʦ ʟʘʷʚʣʷʝʪʩʷ ʦ ʧʨʦʚʦʟʛʣʘʰʝʥʠʠ ʥʦʚʦʛʦ ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ, ʭʦʪʷ ʧʦʜ ʵʪʠʤ 

ʦʯʝʚʠʜʥʦ ʧʦʥʠʤʘʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ ʩʪʘʨʦʛʦ, ʚ ʢʦʪʦʨʦʤ ʉʐɸ ʧʨʦʜʦʣʞʘʣʠ 

ʙʳ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ï ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʂʅʈ, 

ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʚʢʣʶʯʘʷ ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ. ʊʘʢʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʨʦʚʦʟʛʣʘʰʝʥʥʳʤ ʝʱʝ ʚ 2013 ʛʦʜʫ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʢʦʤʧʘʨʪʠʠ 

ʂʅʈ ʉʠ ʎʟʠʥʴʧʠʥʦʤ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè. ɼʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʪʦʨʛʦʚʣʝʡ ʤʝʞʜʫ ʧʘʨʪʥʸʨʘʤʠ ʂʅʈ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, 

ʚʢʣʶʯʘʷ ɹʝʣʘʨʫʩʴ, ʥʝ ʷʚʣʷʝʪʩʷ ʣʦʟʫʥʛʦʤ, ʢʘʢ ʚʥʘʯʘʣʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʘ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩʪʨʘʥ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʖʛʦ-

ɺʦʩʪʦʢʘ ɸʟʠʠ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ʄʝʞʜʫ ʪʝʤ, ʜʝʡʩʪʚʫʶʱʠʡ ʨʝʞʠʤ ʩʘʥʢʮʠʡ, 
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ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʢʨʦʤʝ ʪʦʛʦ ʨʘʟʨʳʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʈʦʩʩʠʝʡ 

ɹʝʣʘʨʫʩʴʶ, ʩʪʘʥʦʚʠʪʩʷ ʙʘʨʴʝʨʦʤ ʥʘ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. 

ɺ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʚ ʥʘʯʘʣʝ 2022 ʛʦʜʘ ʂʅʈ ʘʢʪʠʚʥʦ 

ʩʦʪʨʫʜʥʠʯʘʝʪ ʩʦ 147 ʩʪʨʘʥʘʤʠ ʠ 32 ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ 

ʠʥʠʮʠʘʪʠʚʝ ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ ʠʥʚʝʩʪʠʮʠʠ ʚ ʢʨʫʧʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʚʠʪʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ʆʙʱʠʝ ʠʥʚʝʩʪʠʮʠʠ ʂʅʈ ʚ 

ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʝʢʪʳ ʧʦʷʩʘ ʠ ʜʦʨʦʛʠ ʪʘʢʞʝ ʚʳʨʦʩʣʠ ʥʘ 15,3% ʠ ʜʦʩʪʠʛʣʠ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ 

21,46 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 14,8% ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʂʅʈ [1]. 

ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʪʦʨʛʦʚʣʷ ʩʦ ʩʪʨʘʥʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʜʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ. 

ʊʘʢ, ʚ 2021 ʛʦʜʫ ʪʦʨʛʦʚʣʷ ʤʝʞʜʫ ʂʅʈ ʠ ʩʪʨʘʥʘʤʠ ʧʦʷʩʘ ʠ ʧʫʪʠ ʩʦʩʪʘʚʠʣʘ 29,7% ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʂʅʈ, ʜʦʩʪʠʛʥʫʚ 11,6 ʪʨʣʥ ʶʘʥʝʡ (1,83 ʪʨʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸ), 

ʯʪʦ ʥʘ 23,6% ʙʦʣʴʰʝ, ʯʝʤ ʛʦʜʦʤ ʨʘʥʝʝ [1]. 

ɸʢʪʠʚʥʳʤ ʧʘʨʪʥʝʨʦʤ ʂʅʈ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʷʚʣʷʝʪʩʷ 

ʨʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʠʪʘʡʩʢʦ-ʙʝʣʦʨʫʩʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ ʤʦʤʝʥʪʳ, ʪʘʢ ʠ ʜʠʩʧʨʦʧʦʨʮʠʠ ʠ ʧʨʦʙʣʝʤʳ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʂʅʈ ʢ ʵʢʦʥʦʤʠʢʝ ɹʝʣʘʨʫʩʠ, ʢʘʢ 

ʩʦʶʟʥʠʢʘ ʠ ʧʘʨʪʥʝʨʘ ʈʦʩʩʠʠ. ɹʝʣʘʨʫʩʴ ʟʘʥʠʤʘʝʪ ʚʳʛʦʜʥʦʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʤʦʩʪʦʤ ʤʝʞʜʫ ʂʅʈ, ʈʦʩʩʠʝʡ ʠ ʩʪʨʘʥʘʤʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʂʅʈ ʢʨʘʡʥʝ ʚʳʛʦʜʥʦ ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤʳ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ ʩ ɹʝʣʘʨʫʩʴʶ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʦʩʪʦʷʥʠʝ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʂʅʈ ʠ ɹʝʣʘʨʫʩʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʚ ʧʦʣʴʟʫ 

ɹʝʣʘʨʫʩʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘ ʢʦʥʝʮ 2021 ʛʦʜʘ ʠʤʧʦʨʪ ʂʅʈ ʚ ɹʝʣʘʨʫʩʴ 

ʧʨʝʚʳʩʠʣ ʦʙʲʝʤʳ ʠʤʧʦʨʪ ɹʝʣʘʨʫʩʠ ʚ ʂʅʈ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʩʘʣʴʜʦ. ʅʘ 2020 ʛ. ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 2,680,679.9 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʉʐɸ (ʧʨʠ ʵʪʦʤ ʚʩʝʛʦ ʩʘʣʴʜʦ 

ɹʝʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʣʦ ï 2,928,656.1 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʉʐɸ) [5, ʩ. 8]. 

ɼʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʥʫʞʥʦ ʦʮʝʥʠʚʘʪʴ, ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ɹʝʣʘʨʫʩʠ, ʵʢʦʥʦʤʠʢʘ 

ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʣʘ ʩʠʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʠʪʘʡʩʢʦʛʦ ʠʤʧʦʨʪʘ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʗʦ ʎʟʷʭʫʵʷ, ʜʣʷ ʢʠʪʘʡʩʢʦ-ʙʝʣʦʨʫʩʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʳʡ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

ç1) ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʪ.ʝ. ʨʝʛʫʣʷʨʥʳʝ ʚʟʘʠʤʥʳʝ ʚʠʟʠʪʳ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠ ʧʨʠʥʷʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ; 

2) ʘʢʪʠʚʥʦʝ ʩʘʣʴʜʦ ʂʠʪʘʷ ʥʘ ʬʦʥʝ ʧʘʩʩʠʚʥʦʛʦ ʩʘʣʴʜʦ ɹʝʣʘʨʫʩʠ ʚ ʜʚʫʩʪʦʨʦʥʥʠʭ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ; 
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3) ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʠʪʘʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʠ ʥʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʘʷ ï 

ʙʝʣʦʨʫʩʩʢʦʛʦ; 

4) ʪʝʩʥʘʷ ʩʚʷʟʴ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʵʢʦʥʦʤʠʢ [8, ʩ. 125-127]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʠ ʂʅʈ, ʠ ʈʝʩʧʫʙʣʠʢʘ 

ɹʝʣʘʨʫʩʴ ʧʨʝʩʣʝʜʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ ʠ 

ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɼʣʷ ʂʅʈ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʪʨʝʤʣʝʥʠʝ ʨʝʰʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʙʣʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʥʘʣʘʜʠʪʴ ʩʚʷʟʠ ʩ 

ʨʝʩʫʨʩʦʦʙʝʩʧʝʯʝʥʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ ʚʳʡʪʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ. ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʩʪʨʝʤʠʪʩʷ ʨʝʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ 

ʧʦʣʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʚ ʨʘʤʢʘʭ 

ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè [4, ʩ. 22]. 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʩʘʥʢʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʨʦʠʟʦʰʣʦ 

ʚʳʥʫʞʜʝʥʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ ʠ ʧʦʪʦʢʦʚ. ʊʘʢ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

01.06.2022 ʛʦʜʘ ʵʢʦʥʦʤʠʢʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʪʦʨʛʦʚʦʝ 

ʩʘʣʴʜʦ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʨʛʦʚʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʠ 

ʨʝʛʠʦʥʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʚʦʜʠʣʠ ʩʘʥʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʕʢʩʧʦʨʪ ʚ 

ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2022 ʛʦʜʘ ʥʘ 5% (ʠʣʠ $0,5 ʤʣʨʜ) ʚʳʰʝ ʫʨʦʚʥʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʆʪʤʝʯʝʥʦ 

ʨʝʢʦʨʜʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʘʣʴʜʦ ï ʧʦʯʪʠ $1 ʤʣʨʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʪʘʚʦʢ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʢʘʣʠʷ, ʦʩʪʘʣʴʥʳʝ ʦʪʨʘʩʣʠ ʥʘʨʘʩʪʠʣʠ ʵʢʩʧʦʨʪ ʥʘ 10% [6]. 

ɺʚʝʜʝʥʠʝ ʨʝʞʠʤʘ ʩʘʥʢʮʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʉʐɸ ʠ ʜʨʫʛʠʭ ʝʝ ʩʦʶʟʥʠʢʦʚ, ʥʝ ʥʘʥʝʩʣʦ ʩʪʦʣʴ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʠʥʠʮʠʘʪʦʨʘʤʠ 

ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʚʝʣʦ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʨʷʜʘ 

ʧʨʦʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʢʠʪʘʡʩʢʠʭ ʧʘʨʪʥʝʨʦʚ. ʅʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʣʠʡʥʦʛʦ ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʣʘʚʷʥʩʢʠʝ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷè ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 1,5 

ʤʣʨʜ. ʜʦʣʣ. ʦʢʘʟʘʣʦʩʴ ʧʦʜ ʫʛʨʦʟʦʡ ʠʟ-ʟʘ ʦʪʢʘʟʘ ʂʅʈ ʧʝʨʝʯʠʩʣʷʪʴ ʦʩʪʘʪʦʢ ʢʨʝʜʠʪʘ. ʪʘʡʩʢʘʷ 

ʩʪʦʨʦʥʘ ʟʘʤʦʨʦʟʠʣʘ ʦʯʝʨʝʜʥʦʡ ʪʨʘʥʰ ʚ ʨʘʟʤʝʨʝ 103 ʤʣʥ. ʜʦʣʣ. ʠʟ-ʟʘ ʩʘʥʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʉʐɸ ʠ ɽʉ ʚʚʝʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʆ ʢʨʝʜʠʪʝ ʜʦʛʦʚʦʨʠʣʘʩʴ ʢʦʤʧʘʥʠʷ 

çʉʣʘʚʢʘʣʠʡè, ʢʦʪʦʨʘʷ ʧʦʧʘʣʘ ʚ ʘʤʝʨʠʢʘʥʩʢʠʝ ʠ ʝʚʨʦʧʝʡʩʢʠʝ ʩʘʥʢʮʠʦʥʥʳʝ ʩʧʠʩʢʠ ʧʦʩʣʝ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦʩʘʜʢʠ ʩʘʤʦʣʝʪʘ Ryanair ʚ ʄʠʥʩʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʥʢʮʠʠ ʚʚʝʜʝʥʳ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ɹʝʣʘʨʫʩʙʘʥʢʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʢʠʪʘʡʩʢʠʝ ʜʝʥʴʛʠ ʰʣʠ ʥʘ ʧʨʦʝʢʪ [3]. 
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ʇʨʠʝʜʝʥʥʳʡ ʚʳʰʝ ʧʨʠʤʝʨ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩʘʥʢʮʠʠ ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʨʳʚʫ ʫʞʝ ʜʦʩʪʠʛʥʫʪʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ, ʩʘʥʢʮʠʠ ʦʩʣʘʙʣʷʶʪ ʢʘʢ 

ʙʝʣʦʨʫʩʩʢʫʶ ʵʢʦʥʦʤʠʢʫ, ʪʘʢ ʠ ʧʦʜʨʳʚʘʶʪ ʜʦʚʝʨʠʝ ʙʝʣʦʨʫʩʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʢ 

ʢʠʪʘʡʩʢʠʤ ʠʥʚʝʩʪʦʨʘʤ. 

ɺʣʠʷʥʠʝ ʩʘʥʢʮʠʡ ʥʘ ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ ʦʢʘʟʘʣʦʩʴ ʥʝ ʩʪʦʣʴ ʩʦʢʨʫʰʠʪʝʣʴʥʳʤ, ʢʘʢ 

ʧʨʝʜʧʦʣʘʛʘʣʦ ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʨʘʥ, ʚʚʦʜʷʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʩʘʥʢʮʠʠ. ɺ 

ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ ʦʩʳʧʘʥʠʝ ʩʪʘʨʦʛʦ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ʥʝʠʟʙʝʞʥʦ, ʠ ʚʨʷʜ 

ʣʠ ʉʐɸ ʠ ʠʭ ʩʦʶʟʥʠʢʘʤ ʫʜʘʩʪʩʷ ʩʦʭʨʘʥʠʪʴ ʩʪʘʨʳʡ ʧʦʨʷʜʦʢ ʧʨʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʚʥʦ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʚʰʠʭ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʩʚʦʝʛʦ 

ʚʣʠʷʥʠʷ ʩ ʮʝʣʴʶ ʧʦʜʘʚʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʦʣʠ ʥʝʫʛʦʜʥʳʭ ʠʤ çʪʠʨʘʥʠʡè. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʠʥʠʮʠʘʪʠʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʩʪʘʥʦʚʠʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʟʘʤʝʥʦʡ ʧʨʝʞʥʝʡ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʛʜʘ ʩʪʨʘʥʳ ɿʘʧʘʜʘ, ʧʦ ʩʫʪʠ, 

ʥʘʚʷʟʳʚʘʣʠ ʩʚʦʶ ʧʦʣʠʪʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʦʣʶ, ʩʚʦʠʤ ʧʘʨʪʥʸʨʘʤ ʚ ʘʟʠʘʪʩʢʠʭ 

ʩʪʨʘʥʘʭ ʠ ʩʪʨʘʥʘʭ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʈʦʩʩʠʝʡ. 

ʌʘʢʪʠʯʝʩʢʠ ʩʝʡʯʘʩ ʤʠʨ ʞʠʚʝʪ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ 

(ʢʦʛʜʘ ʚʦʡʥʘ ʬʘʢʪʠʯʝʩʢʠ ʦʙʲʷʚʣʝʥʘ, ʥʦ ʚʦʝʥʥʳʝ ʘʣʴʷʥʩʳ ʝʱʝ ʜʦ ʢʦʥʮʘ ʥʝ ʦʬʦʨʤʣʝʥʳ). 

ʕʪʘ ʚʦʡʥʘ ʠʜʝʪ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʨʝʥʠʷʭ. ʇʝʨʚʦʝ ʠʟʤʝʨʝʥʠʝ ï ʜʫʭʦʚʥʦʝ. ɽʛʦ 

ʧʨʦʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʥʠʝ ʜʦʩʪʠʞʝʥʠʝ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʤʠʨʘ, ʚ ʨʷʜʝ 

ʩʪʨʘʥ (ʇʦʣʴʰʘ, ʩʪʨʘʥʳ ʇʨʠʙʘʣʪʠʢʠ) ʨʫʩʦʬʦʬʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʡʥʩʪʨʠʤʦʤ (ʦʩʥʦʚʥʳʤ 

ʪʝʯʝʥʠʝʤ). ɺʪʦʨʦʝ ʠʟʤʝʨʝʥʠʝ ï ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʝ. ɸʢʪʠʚʥʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʜʫʭʦʚʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʠ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʢʨʘʡʥʠʡ ʣʠʙʝʨʘʣʠʟʤ ʠ ʧʩʝʚʜʦʣʠʙʝʨʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ. ʊʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ ï 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ. ʉʪʨʘʥʳ ʅɸʊʆ ʬʘʢʪʠʯʝʩʢʠ ʨʘʟʚʷʟʘʣʠ ʧʨʦʪʠʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 

ʈʦʩʩʠʠ, ʂʅʈ ʠ ʥʝʩʦʛʣʘʩʥʳʭ ʩ ʩʘʥʢʮʠʦʥʠʨʫʡ ʧʦʣʠʪʠʢʦʡ ʩʪʨʘʥʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʦʡʥʫ, ʚ 

ʢʦʪʦʨʦʡ ʚʩʝ ʩʨʝʜʩʪʚʘ ʭʦʨʦʰʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʠʜʫʪ ʚʨʘʟʨʝʟ ʣʠʙʝʨʘʣʴʥʳʤ ʩʚʦʙʦʜʘʤ. 

ʏʝʪʚʝʨʪʦʝ ʠʟʤʝʨʝʥʠʝ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʢʘʥʘʣʳ ʉʄʀ 

ʩʪʘʥʦʚʠʪʩʷ ʩʨʝʜʩʪʚʦʤ ʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʘʚʜʘ ʠ ʣʦʞʴ 

ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. ʇʷʪʳʤ ʠ ʟʨʠʤʳʤ ʠʟʤʝʨʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʬʘʟʘ ʛʠʙʨʠʜʥʦʡ ʚʦʡʥʳ ʥʘ 

ʙʳʚʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʋʢʨʘʠʥʳ ʠ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʝ ʋʢʨʘʠʥʝ ʧʦʢʘ ʧʦʜʢʦʥʪʨʦʣʴʥʳ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʈʦʩʩʠʷ ʠ ʋʢʨʘʠʥʘ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʬʠʮʠʘʣʴʥʦ 

ʦʙʲʷʚʣʝʥʥʦʡ ʚʦʡʥʳ (ʠʥʘʯʝ, ʚʦʝʥʥʳʝ ʩʦʶʟʥʠʢʠ ʋʢʨʘʠʥʳ, ʧʦʩʪʘʚʣʷʶʱʠʝ ʝʡ ʦʨʫʞʠʝ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʦʝʥʥʳʤʠ ʧʨʦʪʠʚʥʠʢʘʤʠ ʈʦʩʩʠʠ). ʌʘʟʘ ʛʠʙʨʠʜʥʦʡ ʚʦʡʥʳ ʚ ʬʦʨʤʝ ʉɺʆ ʧʦ 

ʦʩʚʦʙʦʞʜʝʥʠʶ ʙʳʚʰʠʭ ɼʦʥʝʮʢʦʡ ʠ ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠʤʝʝʪ ʨʝʘʣʴʥʳʝ ʰʘʥʩʳ ʧʝʨʝʨʘʩʪʠ 
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ʚ ʚʦʡʥʫ ʛʣʦʙʘʣʴʥʫʶ. ʌʘʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʚʦʝʥʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʘʣʴʷʥʩʳ. ʉʐɸ ʘʢʪʠʚʥʦ 

ʠʱʝʪ ʩʦʶʟʥʠʢʦʚ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʈʦʩʩʠʝʡ ʠ ʂʅʈ (ʚʦʟʤʦʞʥʦ ʠʤʠ ʩʪʘʥʫʪ ʖɸʈ, 

ɹʨʘʟʠʣʠʷ ʠ ʀʥʜʠʷ). ʆʜʥʘʢʦ ʧʦʢʘ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚʦʝʥʥʳʝ ʘʣʴʷʥʩʳ ʠ ʜʠʧʣʦʤʘʪʠʷ ʝʱʝ ʥʝ 

ʠʩʯʝʨʧʘʣʘ ʚʩʝʭ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʛʦʚʦʨʠʪʴ ʦ ʚʦʝʥʥʦʡ ʬʘʟʝ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. 

ʅʝʦʜʥʦʟʥʘʯʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʦʮʝʥʢʘ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʉʐɸ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʚʦʝʤʫ ʦʩʥʦʚʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʧʝʨʥʠʢʫ ï ʂʅʈ. ʊʦʨʛʦʚʘʷ ʚʦʡʥʘ ʩ ʂʅʈ (ʠʤʝʥʥʦ ʩ 

ʵʪʦʡ ʩʪʨʘʥʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʉʐɸ ʥʘʠʙʦʣʴʰʠʡ ʜʝʬʠʮʠʪ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥʩʘ) ʠʤʝʣʘ ʩʚʦʝʡ 

ʮʝʣʴʶ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʂʅʈ ʥʘ ʩʠʩʪʝʤʫ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʄʝʞʜʫ ʪʝʤ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ ʢʨʘʡʥʝ ʛʫʙʠʪʝʣʴʥʦ 

ʩʢʘʟʘʣʘʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʉʐɸ ʠ ʥʝ ʧʨʠʚʝʣʘ ʢ ʪʝʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ï ʩʥʠʟʠʪʴ ʜʝʬʠʮʠʪ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥʩʘ [7, ʩ. 65]. ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ 

ʧʣʘʯʝʚʥʦ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʢʘʭ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʉʐɸ ʪʘʨʠʬʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʤʧʦʨʪ ʠʟ ʂʅʈ ʦʢʘʞʝʪ ʥʘ 

ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʟʘʤʝʜʣʝʥʠʝʤ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ, ʪʘʢ 

ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʧʨʦʩʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʛʫʪ ʦʪʢʨʳʪʴʩʷ 

ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʝʩʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʂʠʪʘʷ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʦʚʘʨʳ ʚ ʉʐɸ ʙʫʜʝʪ 

ʩʥʠʞʝʥʘ, ʘ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʤʝʩʪʷʪʩʷ ʚ ʜʨʫʛʠʝ ʵʢʦʥʦʤʠʢʠ [2]. 

ʀʪʘʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʰʥʝʪʦʨʛʦʚʘʷ ʧʦʣʠʪʠʢʘ ʉʐɸ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ 

ʜʝʡʩʪʚʠʡ, ʢʘʢ ʚʳʭʦʜ ʠʟ ʊʨʘʥʩʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʊʨʘʥʩʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʇʨʦʪʝʢʮʠʦʥʠʟʤ ʩʪʘʣ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʟʘʱʠʪʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪ ʠʥʦʩʪʨʘʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ï ʩʦʢʨʘʱʝʥʠʝ ʪʦʨʛʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʉʐɸ. ʄʝʞʜʫ ʪʝʤ, ʜʘʥʥʘʷ ʮʝʣʴ 

ʧʨʠ ɼ. ʊʨʘʤʧʝ ʜʦʩʪʠʛʥʫʪʘ ʥʝ ʙʳʣʘ, ʥʝ ʙʳʣʘ ʦʥʘ ʜʦʩʪʠʛʥʫʪʘ ʠ ʚʦ ʚʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ɼʞ. 

ɹʘʡʜʝʥʘ: ʜʝʬʠʮʠʪ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥʩʘ ʪʘʢ ʠ ʦʩʪʘʣʩʷ ʥʝ ʧʨʝʦʜʦʣʝʥʥʳʤ, ʘ ʪʦʨʛʦʚʳʝ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩʦ ʚʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʵʢʦʥʦʤʠʢʦʡ ʤʠʨʘ ï ʂʅʈ ï ʙʳʣʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʠʩʧʦʨʯʝʥʳ. 

ɺʚʝʜʝʥʠʝ ʩʘʥʢʮʠʡ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʨʝʘʣʠʟʘʮʠʶ ʤʥʦʛʠʭ ʬʠʥʘʥʩʦʚʳʭ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè. 

ʉʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʠʤʝʨ, ʦʪʢʣʶʯʝʥʠʝ ʩʚʷʟʠ, ʥʘʨʫʰʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʤʝʞʜʫ ʈʝʩʧʫʙʣʠʢʦʡ 

ɹʝʣʘʨʫʩʴʶ ʠ ʂʅʈ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʬʠʥʘʥʩʦʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɺ ʪʘʢʠʭ 
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ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʂʅʈ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʚ 

ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʧʨʝʦʜʦʣʠʤʳʤʠ 

ʩʣʦʞʥʦʩʪʷʤʠ. 

ɺʦʝʥʥʳʡ ʢʦʥʬʣʠʢʪ ʥʘ ʋʢʨʘʠʥʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʦʢʘʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʧʦʩʢʦʣʴʢʫ 

ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʂʅʈ ʨʘʩʩʤʘʪʨʠʚʘʣ ʚ ʯʠʩʣʝ ʩʚʦʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʘʨʪʥʝʨʦʚ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʶ, ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ, ʥʦ ʠ ʋʢʨʘʠʥʫ. ʂʦʥʬʣʠʢʪ ʤʝʞʜʫ 

ʈʦʩʩʠʝʡ ʠ ʋʢʨʘʠʥʦʡ ʚʥʦʩʠʪ ʙʦʣʴʰʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʛʣʦʙʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʤʥʦʛʦʣʝʪʥʝʝ ʪʝʨʧʝʣʠʚʦʝ ʨʘʩʰʠʨʝʥʠʝ ʂʅʈ ʩʚʦʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʋʢʨʘʠʥʝ ʠ ʝʛʦ ʘʤʙʠʮʠʦʟʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ ʂʠʪʘʡ-

ɽʚʨʦʧʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʰʴ 22-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ɺʩʝʤʠʨʥʦʡ ʠʩʪʦʨʠʠ (ʩ 

1992 ʛʦʜʘ ʧʦ 2014 ʛʦʜ) ʙʳʣʠ ʦʪʤʝʯʝʥʳ, ʢʘʢ ʧʝʨʠʦʜʳ ʙʝʟ ʍʦʣʦʜʥʦʡ ʚʦʡʥʳ. ʅʦ ʠ ʵʪʦ ʚʨʝʤʷ 

ʉʐɸ ʠ ʠʭ ʩʦʶʟʥʠʢʠ ʚʩʝʤʠ ʩʠʣʘʤʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʦʚʦʮʠʨʦʚʘʥʠʷ ɹʝʣʘʨʫʩʠ, 

ʈʦʩʩʠʠ ʠ ʂʅʈ ʜʣʷ ʥʦʚʦʛʦ ʚʠʪʢʘ ʍʦʣʦʜʥʦʡ ʚʦʡʥʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʯʝʤʫ ʷʚʣʷʶʪʩʷ ʧʷʪʴ 

ʚʦʣʥ ʨʘʩʰʠʨʝʥʠʷ ʅɸʊʆ ʥʘ ʚʦʩʪʦʢ ʢ ʨʦʩʩʠʡʩʢʠʤ ʛʨʘʥʠʮʘʤ. ɻʝʛʝʤʦʥʠʷ ʉʐɸ, ʧʦ ʙʦʣʴʰʦʤʫ 

ʩʯʝʪʫ, ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʥʝʧʨʝʨʝʢʘʝʤʦʡ ʚʣʘʩʪʠ ʜʦʣʣʘʨʘ, ʢʘʢ ʨʝʟʝʨʚʥʦʡ ʤʠʨʦʚʦʡ ʚʘʣʶʪʳ, 

ʢʦʪʦʨʘʷ ʥʠʯʝʤ ʥʝ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ, ʢʨʦʤʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʝʥʥʦʡ ʤʦʱʠ ʉʐɸ ʠ ʠʭ 

ʧʝʯʘʪʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʩʪʘʥʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʩʚʦʝʡ ʛʝʛʝʤʦʥʠʠ ʉʐɸ ʠ ʠʭ ʩʦʶʟʥʠʢʠ ʠʤʝʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʥʘʢʘʟʘʥʥʦ ʩʦʚʝʨʰʘʪʴ ʣʶʙʳʝ ʚʦʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʅʠ ʦʜʥʘ ʠʟ ʩʪʨʘʥ 

ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʠʣʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʣʘʩʴ ʠ ʈʦʩʩʠʷ, ʥʝ 

ʦʙʣʘʜʘʣʠ ʘʙʩʦʣʶʪʥʳʤ ʧʨʘʚʦʤ ʥʘ ʚʝʜʝʥʠʝ ʘʢʪʠʚʥʦʡ ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʧʨʘʚʦ ʧʨʠʥʘʜʣʝʞʘʣʘ ʉʐɸ ʠ ʠʭ ʚʦʝʥʥʳʤ 

ʩʦʶʟʥʠʢʘʤ ʧʦ ʧʨʘʚʫ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʡ ʠ ʦʩʥʘʱʝʥʥʦʡ ʘʨʤʠʠ ʠ ʜʦʣʣʘʨʦʚʦʛʦ ʛʦʩʧʦʜʩʪʚʘ ʚ 

ʚʘʣʶʪʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ɿʘʷʚʣʝʥʠʝ ʈʦʩʩʠʠ ʦ ʩʚʦʝʤ ʧʨʘʚʝ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʩʦʙʩʪʚʝʥʥʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʦʝʥʥʳʤ ʧʫʪʝʤ, ʧʦʜʨʳʚʘʝʪ ʵʪʦ ʘʙʩʦʣʶʪʥʦʝ 

ʧʨʘʚʦ ʉʐɸ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʈʦʩʩʠʠ ʚ ʥʦʚʳʡ ʤʠʨʦʚʦʡ ʧʦʣʶʩ ʩʠʣʳ, 

ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʦ ʠ ʜʦʣʞʝʥ ʠʭ 

ʧʨʠʥʠʤʘʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʨ ʫʞʝ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʥʝʪʩʷ ʦʜʥʦʧʦʣʷʨʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʣʶʙʦʡ ʦʜʥʦʧʦʣʷʨʥʳʡ ʤʠʨ ʟʘʨʘʥʝʝ ʦʙʨʝʯʝʥ ʥʘ ʨʘʟʨʫʰʝʥʠʝ. ʉʝʡʯʘʩ ʠʜʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʤʥʦʛʦʧʦʣʷʨʥʦʛʦ ʤʠʨʘ, ʦʜʥʠʤʠ ʠʟ ʧʦʣʶʩʦʚ ʩʠʣʳ ʢʦʪʦʨʦʛʦ ʧʦ ʧʨʘʚʫ 

ʩʪʘʥʦʚʠʪʩʷ ʂʅʈ, ʈʦʩʩʠʷ ʠ ʝʝ ʩʦʶʟʥʠʢ ï ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. ʉʝʡʯʘʩ ʠʜʝʷ ʚʦʟʨʦʞʜʝʥʠʷ 
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ʠʜʝʠ ʩʦʟʜʘʥʠʷ ɺʝʣʠʢʦʛʦ ʐʝʣʢʦʚʦʛʦ ʇʫʪʠ ʤʝʞʜʫ ʂʅʈ ʠ ʩʪʨʘʥʘʤʠ ɿʘʧʘʜʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ɿʘʧʘʜʘ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʩʘʥʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʫʰʘʶʪ ʧʨʠʚʳʯʥʳʝ ʪʦʨʛʦʚʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ, ʥʦ ʠ ʩʪʘʚʷʪ ʧʦʜ ʫʛʨʦʟʫ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʦʨʛʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʦʩʪʦʯʥʳʤʠ ʠ ʟʘʧʘʜʥʳʤʠ ʜʝʨʞʘʚʘʤʠ. ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʚ ʪʘʢʦʡ 

ʩʠʪʫʘʮʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʫʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ: ʣʠʙʦ ʥʦʨʤʘʣʠʟʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ 

ʩʦ ʩʪʨʘʥʘʤʠ ɿʘʧʘʜʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʣʝʪ, ʣʠʙʦ 

ʥʘʧʨʘʚʠʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʥʘ ʚʦʩʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʦʨʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʂʅʈ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʝʰʝʥʠʷ ʦ ʚʩʪʫʧʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ɹʈʀʂʉ, 

ʪ.ʝ. ʨʘʩʰʠʨʝʥʠʝ ʜʘʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʠ ʂʅʈ, ʠ ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʚʳʩʪʫʧʘʣʠ ʙʳ ʚ ʨʘʥʛʝ ʨʘʚʥʦʧʨʘʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʥʝʨʦʚ ʠ 

ʩʦʁʟʥʠʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ɽʉ ʠ 

ʷʚʣʷʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ. ɺ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʛʘʟʦʚʦʤ ʨʳʥʢʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪʘʭ. 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥ ʨʳʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ɽʉ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʮʝʥʦʚʦʡ 

ʪʫʨʙʫʣʝʥʮʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʛʦʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ, ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʪʳ ʤʝʭʘʥʠʟʤʳ ʩʤʝʥʳ 

ʧʘʨʘʜʠʛʤ ʮʝʥʥʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʣʠʙʝʨʘʣʠʟʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʛʘʟʦʚʳʭ ʭʘʙʦʚ 

mailto:asimonov@hse.ru
http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-1.png
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ʠ ʚʚʝʜʝʥʠʷ ʩʧʦʪʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ʪʝʢʫʱʝʛʦ ʩʧʦʪʦʚʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷʤ ʛʘʟʘ ʧʦʣʫʯʠʪʴ ʚʳʛʦʜʫ ʦʪ ʧʨʦʟʨʘʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʨʳʥʦʯʥʳʭ ʦʧʪʦʚʳʭ ʮʝʥ. 

ɹʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʧʣʘʥʦʚ ɽʉ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ ʪʝʥʜʝʥʮʠʝʡ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɻʦʚʦʨʷ ʦ 

ʩʥʠʞʝʥʠʠ ʠʤʧʦʨʪʘ ʛʘʟʘ ʚ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪʢʘʟʝ ʦʪ 

ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʦʢ, ʚʳʟʚʘʥʥʳʭ ʥʘʯʘʣʦʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʢʨʘʠʥʳ ʠ ʫʩʫʛʫʙʠʚʰʝʤʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ.  ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ 

ʪʝʢʫʱʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʨʦʣʠ ʈʦʩʩʠʠ ʚ ʛʘʟʦʚʦʤ ʙʘʣʘʥʩʝ ɽʉ. 

Abstract. Natural gas occupies an important position in the EU energy mix and is a key 

production factor affecting the state of the economy. At the moment, the European gas market 

can observe important changes in geopolitical, environmental and technological determinants. 

The article studies the EU natural gas market, characterized by price turbulence. The reasons 

for the current energy crisis are considered, the features of market formation are studied, and the 

mechanisms for changing pricing paradigms, including liberalization through the creation of gas 

hubs and the introduction of spot contracts, are disclosed in detail. The paper presented the 

strengths and weaknesses of the current spot pricing. The advantages of the European approach 

are presented, allowing gas consumers to benefit from transparently set market wholesale prices. 

The relationship between the EUôs plans to reduce greenhouse gas emissions and the 

downward trend in natural gas consumption was demonstrated. Speaking about the decline in gas 

imports to European countries, first of all, we are talking about the refusal of Russian supplies 

caused by the start of a special military operation on the territory of Ukraine and aggravated by 

geopolitical tensions. The paper presents an analysis of the current and future role of Russia in 

the EU gas balance. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʛʘʟʘ ɽʚʨʦʧʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʛʘʟʦʚʳʝ ʭʘʙʳ, ʩʧʦʪʦʚʳʡ 

ʨʳʥʦʢ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʪʨʘʢʪʳ, ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ ɽʚʨʦʧʳ, ʩʪʨʫʢʪʫʨʘ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

Keywords: european gas market, energy crisis, gas hubs, spot market, long-term contracts, 

liberalization, energy balance 

ɺʝʢʪʦʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʣʠʙʝʨʘʣʠʟʘʮʠʶ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ ɽʉ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʦʡ, ʫʤʝʥʴʰʝʥʠʝʤ ʨʦʣʝʡ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʮʝʥ ʤʝʞʜʫ ʨʳʥʦʯʥʳʤʠ ʟʦʥʘʤʠ [1, ʩ.28]. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʦʬʠʮʠʘʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ɽʉ ʨʝʘʣʠʟʫʝʪ ʩʪʨʘʪʝʛʠʶ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʦʛʦ ʦʙʱʝʛʦ ʨʳʥʢʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ ʣʠʢʚʠʜʥʳʤʠ ʛʘʟʦʚʳʤʠ ʭʘʙʘʤʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʨʳʥʦʯʥʳʤ ʟʦʥʘʤ. ɼʘʥʥʳʝ ʭʘʙʳ ʧʨʠʥʠʤʘʶʪ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʦʪ ʨʘʟʥʳʭ 

ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʦʩʥʦʚʘʥʥʫʶ 

ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʠ ʨʳʥʦʯʥʳʭ ʧʨʠʥʮʠʧʘʭ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʣʝʞʠʪ 

ʞʝʣʘʥʠʝ ɽʉ, ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʵʪʘʧʥʦ ʧʨʝʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʦʥʪʨʘʢʪʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʳ ʛʘʟʦʚʳʭ ʭʘʙʦʚʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʣʠʙʝʨʘʣʠʟʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʛʘʟʦʚʳʭ ʨʳʥʢʦʚ. ɺ 2011 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʤʠʩʩʠʝʡ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʎʝʣʝʚʘʷ ʤʦʜʝʣʴ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ (GTM), ʦʩʦʙʘʷ ʨʦʣʴ ʚ ʥʝʡ ʦʪʚʦʜʠʣʘʩʴ ʛʘʟʦʚʳʤ 

ʭʘʙʘʤ ʠ ʩʧʦʪʦʚʳʤ ʩʜʝʣʢʘʤ (ʩʤ. ʈʠʩʫʥʦʢ 1). ʉʘʤ ʛʘʟʦʚʳʡ ʭʘʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʳʥʦʯʥʳʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʚʩʝʡ ʛʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʡ 

ʛʘʟʦʧʨʦʚʦʜʳ, ʪʝʨʤʠʥʘʣʳ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ,  ʢʨʫʧʥʳʝ ʧʦʨʪʳ. 

ɺ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ çʛʘʟʦʚʳʤ ʭʘʙʦʤè ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʣʦʱʘʜʢʫ, ʥʘ 

ʢʦʪʦʨʦʡ ʢʣʠʝʥʪʳ ʠ ʧʦʩʪʘʚʱʠʢʠ ʩʦʚʝʨʰʘʶʪ ʩʜʝʣʢʠ, ʪ.ʝ. ʧʨʦʠʟʚʦʜʷʪ ʦʙʤʝʥʳ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩ [2]. ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʭʘʙʘ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʢʣʠʝʥʪʘʤ ʚ ʨʘʤʢʘʭ ʫʩʣʦʚʠʡ ʧʦ ʫʞʝ ʟʘʢʣʶʯʝʥʥʳʤ ʢʦʥʪʨʘʢʪʘʤ, ʘ 

ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʭʘʙ. 

ɻʦʚʦʨʷ ʦ ʩʚʦʡʩʪʚʘʭ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʛʘʟʦʚʦʛʦ ʭʘʙʘ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʧʦ 

ʠʟʥʘʯʘʣʴʥʦʡ ʟʘʜʫʤʢʝ ɽʉ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʚʥʦʚʝʩʠʝ ʟʘʧʨʦʩʦʚ 

ʢʣʶʯʝʚʳʭ ʨʳʥʦʯʥʳʭ ʠʛʨʦʢʦʚ, ʢʘʢ ʧʦʢʫʧʝʪʝʣʝʡ, ʪʘʢ ʠ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʈʳʥʦʯʥʘʷ ʪʨʘʥʟʘʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʤʘʨʰʨʫʪʫ: 

1. ʇʦʩʪʫʧʣʝʥʠʝ ʠʤʧʦʨʪʥʦʛʦ ʛʘʟʘ ʚ ʟʦʥʫ ɽʉ; 

2. (ʦʧʮʠʦʥʘʣʴʥʦ) ʃʦʢʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʚ ʭʨʘʥʠʣʠʱʝ; 

3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʠʩʪʨʠʙʫʮʠʷ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. 
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ʉ ʧʦʤʦʱʴʶ ʧʦʜʦʙʥʦʡ ʨʳʥʦʯʥʦʡ ʩʭʝʤʳ, ʥʠʚʝʣʠʨʫʶʪʩʷ ʙʘʨʴʝʨʳ ʚ ʧʦʣʫʯʝʥʠʠ ʢʣʠʝʥʪʦʤ 

ʛʘʟʘ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʣ ʷʚʣʷʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʳʡ ʮʝʥʦʚʦʡ ʫʨʦʚʝʥʴ. 

ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʨʘʟʣʠʯʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʷʭ ʬʦʨʤʘʪʦʚ ʛʘʟʦʚʳʭ ʭʘʙʦʚ: 

½ ʌʠʟʠʯʝʩʢʠʝ ʭʘʙʳ ï çɻ ʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ (ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʝ ʠ ʠʤʝʶʱʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʦʙʲʝʢʪʘʤʠ ʛʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ) ʪʦʯʢʘ ʚ 

ʩʝʪʠ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʮʝʥʘ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʧʦʩʪʘʚʣʷʝʤʳʡ ʚ ʵʪʦ ʢʦʥʢʨʝʪʥʦʝ 

ʤʝʩʪʦè[1]. 

½ ɺʠʨʪʫʘʣʴʥʳʝ ʭʘʙʳ ï ʦʙʣʘʜʘʶʪ ʚʠʨʪʫʘʣʴʥʦʡ ʪʦʨʛʦʚʦʡ ʪʦʯʢʦʡ (VTP). ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥ 

ʧʨʦʠʩʭʦʜʠʪ ʜʣʷ ʚʩʝʡ ʨʳʥʦʯʥʦʡ ʟʦʥʳ, ʥʘ ʢʦʪʦʨʫʶ ʠʜʝʪ ʧʦʢʨʳʪʠʝ ʢʦʥʢʨʝʪʥʳʤ ʭʘʙʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʳʡ ʛʘʟʦʚʳʡ ʭʘʙ ʦʙʝʩʝʧʝʩʠʚʘʝʪ ʙʦʣʝʝ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʪʦʨʛʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʜʦʩʪʫʧʝʥ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʭʘʙʘ [2]. 

ʆʙʨʘɦʘʷʩʴ ʢ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʨʘʟʚʠʪʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʭʘʙʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʥʘʜʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘʨʦʞʜʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʠʭ ʵʚʦʣʶʮʠʷ ʥʘʯʘʣʦʩʴ ʩ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʠʥʠʮʠʠʨʦʚʘʣʠ ʠ ʫʪʚʝʨʜʠʣʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ, ʚʩʝ ʨʳʥʦʯʥʳʝ ʩʜʝʣʢʠ ʩ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ ʥʘʯʘʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʪʦʣʴʢʦ ʚ çʅʘʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʝ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷè (NBP) [4]. ʎʝʣʴʶ ʧʦʜʦʙʥʦʛʦ ʧʘʢʝʪʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʷʚʣʷʣʦʩʴ ʧʦʤʦʱʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʨʳʥʢʝ ʛʘʟʘ. ɺʩʢʦʨʝ ʛʘʟʦʚʳʝ ʭʘʙʳ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ɽʚʨʦʧʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

17 ʛʘʟʦʚʳʭ ʭʘʙʦʚ [5]. 

https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-7-2022-49/#_ftn1
http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-123.png
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ʂ 2008 ʛʦʜʫ ʚ ɽʉ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ ʥʝʜʦʚʦʣʴʩʪʚʦ ʠʤʝʶʱʝʡʩʷ ʩʠʩʪʝʤʦʡ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘ ʛʘʟ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʝʬʪʷʥʦʡ ʠʥʜʝʢʩʘʮʠʝʡ. ʇʦ ʤʥʝʥʠʶ ʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʣʠʪʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʮʝʥʳ ʩʪʘʣʠ ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʠ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, 

ʥʘʣʘʛʘʝʤʳʝ ʤʥʦʛʦʣʝʪʥʠʤʠʢ ʢʦʥʪʨʘʢʪʘʤʠ ʩʣʠʰʢʦʤ ʦʙʨʝʤʝʥʠʪʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʠʩʪʠʥʥʳʝ 

ʧʨʠʯʠʥʳ ʨʦʩʪʘ ʮʝʥ ʥʦʩʠʣʠ ʦʙʲʝʢʪʠʚʥʳʡ ʠ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʛʦʜʘ 

ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʥʝ ʫʩʧʝʚʘʣʦ ʟʘ ʜʠʥʘʤʠʯʥʦ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ-ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʘʤʠ ʢʦʥʪʨʘʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ ʜʦ ʢʨʠʟʠʩʘ 2008ʛ. ʙʳʣʠ 

ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ ʠʤʝʣʠ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ɽʚʨʦʧʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʧʝʨʠʦʜ ʢʨʠʟʠʩʘ ʠ ʨʝʮʝʩʩʠʠ ʵʢʦʥʦʤʠʢʠ ɽʉ, ʧʦʙʫʞʜʘʣʦ 

ʝʚʨʦʧʝʡʮʝʚ ʧʨʠʦʙʨʝʪʘʪʴ ʬʘʢʪʠʯʝʩʢʠ ʣʠʰʥʠʝ ʦʙʲʝʤʳ ʛʘʟʘ, ʪ.ʢ. ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʝ ʙʳʣʦ ʩʥʠʞʝʥʦ (ʧʦʪʨʝʙʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ ʛʘʟʘ ʩ 2009 ʛʦʜʘ ʙʳʣʦ 

ʤʝʥʴʰʝ ʟʘʢʦʥʪʨʘʢʪʦʚʘʥʥʳʭ). ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʫʣ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʛʘʟʦʚʳʭ ʭʘʙʦʚ, ʬʫʥʢʮʠʝʡ ʢʦʪʦʨʳʭ ʙʳʣʘ ʨʝʘʣʠʟʘʮʠʷ ʠʟʙʳʪʦʯʥʳʭ ʦʙʲʝʤʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʠʝ ʩʪʘʣʦ ʧʨʝʚʳʰʘʪʴ ʩʧʨʦʩ, ʮʝʥʳ ʚ ʛʘʟʦʚʳʭ 

ʭʘʙʘʭ ʩʪʘʣʠ ʥʠʞʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʥʳʭ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʙʳʣʦ 

ʧʨʠʯʠʥʦʡ ʩʣʝʜʫʶʱʠʭ ʠʥʠʮʠʘʪʠʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ: 

½ ʧʨʝʜʲʷʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʮʝʥʳ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʘʭ; 

½ ʚʳʜʚʠʞʝʥʠʝ ʠʥʠʮʠʘʪʠʚ ʧʝʨʝʭʦʜʘ ʢ ʩʧʦʪʦʚʦʤʫ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʶ. 

ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʠʚʷʟʢʘ ʢ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʩʪʘʣʘ ʪʝʨʷʪʴ ʩʚʦʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʣʠʪʠʢʦʚ. ʈʝʯʴ ʠʜʝʪ ʦ ʟʘʤʝʱʝʥʠʠ ʥʝʬʪʷʥʦʡ ʠʥʜʝʢʩʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʳʭ ʛʘʟʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʇɸʆ 

çɻʘʟʧʨʦʤè, ʥʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʟʘʣʦʞʝʥʳ ʢʦʥʢʫʨʝʥʪʥʳʝ ʤʝʭʘʥʠʟʤʳ 

[6]. ʆʪʯʘʩʪʠ ʜʘʥʥʳʝ ʤʥʝʥʠʷ ʥʝ ʙʳʣʠ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʮʝʥʳ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʚ NBP 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʛʜʝ ʥʘʯʠʥʘʣʘ ʧʨʝʦʙʣʘʜʘʪʴ ʩʧʦʪʦʚʘʷ ʪʦʨʛʦʚʣʷ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʝʚʨʦʧʝʡʩʢʠʝ ʣʠʜʝʨʳ ʚʳʜʝʣʷʣʠ ʝʱʝ ʜʚʘ ʤʠʥʫʩʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ: 

½ ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʜʦʣʞʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ. 

½ ɺʪʦʨʳʤ ʚʳʜʝʣʷʝʤʳʤ ʤʠʥʫʩʦʤ, ʙʳʣʦ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʧʦ ʧʨʠʥʷʪʠʶ ʠ ʦʧʣʘʪʳ 

ʟʘʢʦʥʪʨʘʢʪʦʚʘʥʥʳʭ ʦʙʲʝʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʜʘʞʝ ʝʩʣʠ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʝʩʪʴ ʨʠʩʢ 

ʧʦʪʨʝʙʠʪʴ ʤʝʥʴʰʝ ʠ ʥʝ ʥʘʡʪʠ ʚʦʟʤʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʤʳ ʧʦ ʧʨʠʝʤʣʝʤʳʤ 

ʨr ʥʦʯʥʳʤ ʮʝʥʘʤ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
151 

 

 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʝʚʨʦʧʝʡʮʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ. ɺ ʦʩʥʦʚʝ ʩʧʦʪʦʚʳʭ 

ʢʦʪʠʨʦʚʦʢ ʥʘ ʛʘʟ ʚ ɽʚʨʦʧʝ ʣʝʞʠʪ ʢʦʨʨʝʣʷʮʠʷ ʩ ʮʝʥʘʤʠ ʥʘ ʥʝʬʪʴ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʣʠʷʥʠʠ ʥʘ 

ʥʠʭ ʠ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʘʢʪʦʨʳ. çɹʦʣʝʝ ʪʦʛʦ, ʮʝʥʳ ʛʘʟʦʚʳʭ ʭʘʙʦʚ ʷʚʣʷʶʪʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʮʝʥ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʧʦ ʥʝʬʪʠ. ʎʝʥʳ ʥʘ ʭʘʙʝ 

ʩʣʝʜʫʶʪ ʦʩʥʦʚʥʳʤ ʚʟʣʝʪʘʤ ʠ ʧʘʜʝʥʠʷʤ ʢʦʥʪʨʘʢʪʥʳʭ ʮʝʥ ʩ ʥʝʢʦʪʦʨʳʤ ʣʘʛʦʤ ʚʦ 

ʚʨʝʤʝʥʠè.[2] 

ɽʱʸ ʦʜʥʠʤ ʤʠʥʫʩʦʤ ʩʧʦʪʦʚʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʘʷ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʠʟʦʙʠʣʫʶʱʝʛʦ ʢʘʢ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʟʥʘʯʠʤʳʤʠ ʥʦʚʦʩʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʪʘʢ ʠ ʥʝʧʨʦʚʝʨʝʥʥʳʤʠ, ʘ ʧʦʨʦʡ ʠ ʧʨʦʩʪʦ 

ʧʦʜʣʦʞʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʛʘʟʦʚʳʝ ʢʦʪʠʨʦʚʢʠ ʚ ɽʚʨʦʧʝ ʦʪʯʝʪʣʠʚʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʝʘʢʮʠʶ ʥʘ ʚʦʟʨʦʩʰʫʶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʉʄʀ [7]. 

ɽʚʨʦʧʝʡʩʢʠʡ ʛʘʟʦʚʳʡ ʨʳʥʦʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʢʦʥʪʘʢʪʳ ʥʘ ʧʦʩʪʘʚʢʠ ʛʘʟʘ ʩ ʮʝʥʦʚʦʡ ʧʨʠʚʷʟʢʦʡ ʢ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ ʠʛʨʘʣʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʦʙʱʝʤ ʣʘʥʜʰʘʬʪʝ ʨʳʥʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʝʛʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʟʘʜʘʯʠ, ʩʪʘʚʷʱʠʝ ʧʝʨʝʜ ʩʦʙʦʡ ʝʚʨʦʧʝʡʩʢʠʝ ʧʦʣʠʪʠʢʠ ʚ ʪʝʢʫʱʝʡ ʧʘʨʘʜʠʛʤʝ 

ʨʘʟʚʠʪʠʷ ʛʘʟʦʚʦʛʦ ʨʳʥʢʘ, ʩʚʦʜʷʪʩʷ ʢ ʧʦʥʠʞʝʥʠʶ ʟʘʢʫʧʦʯʥʳʭ ʮʝʥ. ʇʦʥʠʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ: 

½ ɺʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʦʩʪʘʚʱʠʢʦʚ ʜʘʥʥʦʛʦ ʵʥʝʨʛʦʨʝʩʫʨʩʘ; 

½ ʈʘʟʚʠʪʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠʤʧʦʨʪʘ ʛʘʟʘ; 

½ ʋʩʠʣʝʥʠʝʤ ʠ ʥʘʨʘʱʠʚʘʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. 

ɺ ʮʝʣʦʤ, ʜʝʡʩʪʚʠʷ ɽʚʨʦʧʳ ʧʦ ʩʤʝʥʝ ʨʳʥʦʯʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʩʧʦʪʦʚʫʶ ʪʦʨʛʦʚʣʶ, ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʠ ʮʝʥʦʚʳʭ 

ʨʝʢʦʨʜʦʚ ʥʘ ʨʳʥʢʝ ʚ 2021-2022 ʛʦʜʘʭ. ʇʨʠ ʵʪʦʤ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ 

ʧʦʣʥʦʩʪʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʢ 2049 ʛʦʜʫ. 

ʇʦʧʳʪʢʘ ɽʉ ʧʝʨʝʡʪʠ ʥʘ ʨʳʥʦʯʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʧʦʪʦʚʳʭ ʮʝʥ ʠ 

ʦʪʚʷʟʘʪʴʩʷ ʦʪ ʥʝʬʪʷʥʳʭ ʢʦʪʠʨʦʚʦʢ ʧʨʠʚʝʣʠ ʢ ʩʝʨʴʝʟʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʨʳʥʢʘ ʠ ʚʳʩʦʢʦʡ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʥʘ ʛʘʟ ʚ ɽʚʨʦʧʝ ʚ 2021 ʛ. 

ʅʝʦʞʠʜʘʥʥʦ ʭʦʣʦʜʥʘʷ ʚʝʩʥʘ ʚ ɽʚʨʦʧʝ ʚʳʟʚʘʣʘ ʧʨʦʙʣʝʤʳ ʩ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʦʡ, ʢʦʛʜʘ ʚ ʦʩʝʥʥʝʣʝʪʥʠʡ ʧʝʨʠʦʜ 2021 ʛ. ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʩʪʨʘʥ ʉʝʚʝʨʥʦʡ 

ɽʚʨʦʧʳ ʚʳʨʘʙʘʪʳʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʦʙʳʯʥʦʛʦ ʫʨʦʚʥʷ, 

ʚʳʥʫʜʠʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ, ɻʝʨʤʘʥʠʶ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ɽʉ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʟʘʧʫʩʢʘʪʴ 
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ʦʩʪʘʥʦʚʣʝʥʥʳʝ ʫʛʦʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʢʘʟʘʚ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʩʪʴ ʦʪʢʘʟʘ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʇʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ɽʉ ʤʝʨʳ ʧʨʠʚʝʣʠ ʢ ʛʘʟʦʚʦʤʫ ʢʦʣʣʘʧʩʫ ʦʩʝʥʴʶ 2021 ʛ., ʢʦʛʜʘ 

ʩʧʦʪʦʚʳʝ ʮʝʥʳ ʥʘ ʛʘʟ ʚʳʨʦʩʣʠ ʜʦ 2000 ʜʦʣʣ./1000 ʤ
3
. ʇʨʠʯʠʥ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʮʝʥ ʥʘ 

ʛʘʟ ʥʝʩʢʦʣʴʢʦ, ʥʦ ʢ ʦʩʥʦʚʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʛʘʟ ʥʘ ʨʳʥʢʝ ɸʟʠʘʪʩʢʦ-

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ (ɸʊʈ), ʯʪʦ ʚʳʟʚʘʣʦ ʦʪʪʦʢ ʛʘʟʘ ʩ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ, ʩʥʠʞʝʥʠʝ 

ʜʦʣʠ ʚʝʪʨʷʥʦʡ ʛʝʥʝʨʘʮʠʠ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʧʦʣʥʝʥʥʦʩʪʠ ʛʘʟʦʚʳʭ ʭʨʘʥʠʣʠʱ ʚ ɽʚʨʦʧʝ.[5] 

ʆʜʥʠʤ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʮʝʥ ʥʘ ʛʘʟ ʚ ɽʚʨʦʧʝ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʉʐɸ 

ʧʦ ʧʦʩʪʘʚʢʘʤ ʉʇɻ ʚ ɽʚʨʦʧʫ. ʂʦʛʜʘ ʮʝʥʘ ʥʘ ʛʘʟ ʥʘ ʧʨʝʤʠʘʣʴʥʦʤ ʨʳʥʢʝ ɸʊʈ ʨʘʩʪʝʪ, ʉʐɸ 

ʧʝʨʝʥʘʧʨʘʚʣʷʶʪ ʉʇɻ ʠʟ ɽʚʨʦʧʳ ʚ ɸʊʈ ʠ, ʥʘʦʙʦʨʦʪ, ʢʦʛʜʘ ʮʝʥʘ ʥʘ ʉʇɻ ʚ ɸʊʈ ʧʘʜʘʝʪ, 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʛʘʟ ʠʜʝʪ ʚ ɽʚʨʦʧʫ. ʕʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʚʳʟʳʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʫ 

ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʨʘʜʫʩ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʉʐɸ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʉʝʚʝʨʥʦʤʫ ʧʦʪʦʢʫ-2 ʠ ʞʝʣʘʥʠʝ ʚʚʝʩʪʠ ʧʨʦʪʠʚ ʈʦʩʩʠʠ ʦʯʝʨʝʜʥʳʝ ʩʘʥʢʮʠʠ 

ʩʥʠʞʘʶʪʩʷ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʮʝʥ ʥʘ ʉʇɻ ʚ ɸʊʈ. ʇʦʩʪʘʚʢʠ ʉʇɻ ʚ ɽʚʨʦʧʫ ʚ ʠʶʣʝ 2021 ʛ. 

ʩʦʢʨʘʪʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʶʣʝʤ 2020 ʛ. ʧʦʯʪʠ ʥʘ 50 % . ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʥʘ 

ʨʳʥʢʝ ɽʚʨʦʧʳ ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘ ʨʳʥʦʢ ɸʊʈ. ʉʪʦʠʤʦʩʪʴ ʛʦʣʫʙʦʛʦ ʪʦʧʣʠʚʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʨʦʩʣʘ ʠ ʥʘ ʘʟʠʘʪʩʢʦʤ ʨʳʥʢʝ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʦʢ 

ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʵʪʦʪ ʨʝʛʠʦʥ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʝʬʠʮʠʪ ʚ ɽʚʨʦʧʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢ ʢʦʥʮʫ 2021 ʛ. ɽʚʨʦʧʘ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʢʨʠʟʠʩʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚʦ ʚʩʸʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ, ʚʳʟʚʘʥʥʳʤʠ ʥʘʨʫʰʝʥʠʝʤ ʙʘʣʘʥʩʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʨʳʥʢʝ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʂʨʠʟʠʩ ʙʳʣ ʚʳʟʚʘʥ ʨʷʜʦʤ ʩʝʨʴʝʟʥʝʡʰʠʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʣʦ ʨʝʰʝʥʠʝ ɽʉ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ ʠ ʫʩʢʦʨʠʪʴ 

ʧʝʨʝʭʦʜ ʢ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ (ɽSG), ʧʝʨʝʡʪʠ ʦʪ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʛʘʟʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ ʢ ʩʧʦʪʦʚʳʤ ʩʜʝʣʢʘʤ ʥʘ ʛʘʟʦʚʳʭ ʭʘʙʘʭ. ʕʪʦ ʥʘʨʫʰʠʣʦ ʩʣʦʞʠʚʰʝʝʩʷ 

ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʛʘʟʦʚʦʤ ʨʳʥʢʝ ɽʚʨʦʧʳ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʮʝʥ ʥʘ ʛʘʟ ʜʣʷ 

ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʚʳʟʚʘʣʦ ʮʝʥʦʚʳʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʇʣʘʥʳ ɽʉ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʜʦ 2050 ʛ. 

ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʫʛʨʦʟʫ ʙʘʣʘʥʩ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ 

(ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ) ʠ ʧʨʠʚʝʣʠ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʠʤ ʮʝʥʘʤ ʥʘ ʛʘʟ ʚ ɽʚʨʦʧʝ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʜʘʣʴʥʝʡʰʫʶ ʨʝʘʢʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ ɽʉ ʚ 2022 ʛ. 

ɹʦʣʝʝ ʧʦʣʫʚʝʢʘ ʇɸʆ çɻʘʟʧʨʦʤè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʦʩʪʘʚʱʠʢʦʤ ʛʘʟʘ ʚ ɽʚʨʦʧʫ ʠ 

ʥʘʤʝʨʝʥ ʩʦʭʨʘʥʠʪʴ ʩʚʦʠ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʛʘʟʦʚʦʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ɻʘʟʧʨʦʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʤʦʥʦʧʦʣʴʥʦʝ ʧʨʘʚʦ ʥʘ ʵʢʩʧʦʨʪ ʛʘʟʘ ʧʦ 
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ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʝʜʠʥʦʛʦ ʵʢʩʧʦʨʪʥʦʛʦ ʢʘʥʘʣʘ. ɻʘʟʧʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʦʩʪʘʚʢʠ ʧʦ ʵʢʩʧʦʨʪʫ ʚ ʩʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ, ɿʘʧʘʜʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦ ʜʦʣʛʦʩʨʦʯʥʳʤ ʢʦʥʪʨʘʢʪʘʤ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʚʳʤ ʫʩʪʘʥʦʚʢʘʤ ɽʉ ï 

ʪʦʨʛʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʘʤʢʘʭ ʩʧʦʪʦʚʦʛʦ ʨʳʥʢʘ. ʉʧʦʪʦʚʳʝ ʮʝʥʳ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ 

2021 ʛ. ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 800-1200 ʜʦʣʣ./ ʤ
3
 ʚ ʦʪʣʠʯʠʝ ʦʪ ʮʝʥ ʧʦ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʢʦʥʪʨʘʢʪʘʤ (300-500 ʜʦʣʣ./ ʤ3)[5].ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʜʦʣʷ (63,4%) ʉʇɻ ʚ 

ʤʠʨʝ ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢʞʝ ʧʦ ʜʦʣʛʦʩʨʦʯʦʥʳʤ ʢʦʥʪʘʨʢʪʘʤ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʩʳʣʦʢ ʢ 

ʠʟʤʝʥʝʥʠʶ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʩʧʦʪʘ ï ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ [6]. 

çʇʦ ʤʥʝʥʠʶ ʟʘʤʝʩʪʠʪʝʣʷ ʛʝʥʜʠʨʝʢʪʦʨʘ ʌʦʥʜʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʣʝʢʩʝʷ ɻʨʠʚʘʯʘ, ʧʦʧʳʪʢʠ ɻʝʨʤʘʥʠʠ ʠ ɽʉ ʫʡʪʠ ʦʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ 

ʠ ʧʨʠʚʷʟʘʪʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʢ ʩʧʦʪʫ ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʥʘ ʛʘʟ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ, ʢʦʛʜʘ ʛʘʟ ʪʦ ʧʘʜʘʣ ʚ ʮʝʥʝ ʥʠʞʝ $50 ʟʘ 1000 ʢʫʙ. ʤ, ʪʦ ʨʦʩ ʚʳʰʝ 

$4000è[3]. 

ʂʨʠʟʠʩ ʥʘ ʛʘʟʦʚʦʤ ʨʳʥʢʝ ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʠ ʥʘ ʜʨʫʛʠʝ ʨʳʥʢʠ. ɺʤʝʩʪʝ ʩ ʢʨʠʟʠʩʦʤ ʥʘ 

ʛʘʟʦʚʦʤ ʨʳʥʢʝ ʥʘ ʘʨʝʥʫ ʚʳʰʝʣ ʫʛʦʣʴʥʳʡ ʢʨʠʟʠʩ. çɺ 2020 ʛ. ʫʛʦʣʴ ʦʙʝʩʧʝʯʠʣ 13 % ʚʩʝʡ 

ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ɽʚʨʦʩʦʶʟʝ, ʩ 2015 ʛ. ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ 

ʩʦʢʨʘʪʠʣʦʩʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ʆʜʥʘʢʦ ʥʘ ʬʦʥʝ ʨʝʢʦʨʜʥʳʭ ʮʝʥ ʥʘ ʛʘʟ ʩʥʦʚʘ ʚʦʟʥʠʢʣʘ 

ʤʦʪʠʚʘʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʮʝʥʳ ʥʘ ʫʛʦʣʴ ʚ ɽʚʨʦʧʝ ʪʦʞʝ ʧʦʜʩʢʦʯʠʣʠ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ (ʬʴʶʯʝʨʩʳ ʥʘ ʫʛʦʣʴ ʚ 

ʈʦʪʪʝʨʜʘʤʝ ʚ ʩʝʥʪʷʙʨʝ ʧʦʜʦʨʦʞʘʣʠ ʥʘ 50 %)è[4]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʦʣʴ ʈʦʩʩʠʠ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʝʥʠʝ ʈʌ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʛʘʟʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 2-ʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʦʙʲʝʤʘʤ ʜʦʙʳʯʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʉʐɸ, ʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʜʦʢʘʟʘʥʥʳʤ 

ʟʘʧʘʩʘʤ ʛʘʟʘ. ɼʘʥʥʳʝ IEA ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ: 

½ ɿʘ 2021 ʛʦʜ ʚ ʈʌ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʦʙʲʝʤʝ: 762 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ; 

½ ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 210 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ 

[8]. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʩʠʡʩʢʦ-ʝʚʨʦʧʝʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʦʢʘʟʘʣʘ ʥʘʯʘʪʘʷ ʚ ʢʦʥʮʝ 

ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ ʩʧʝʮʠʘʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ʈʦʩʩʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʚʘʞʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʣʠʩʴ ʠ ʦʪʥʦʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʘʚʢʠ ʨʦʩʩʠʡʩʢʠʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚɽʉ (cʤ. ʊʘʙʣʠʮʘ1).ʀʟʤʝʥʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣʠ ʚʳʟʚʘʥʳ 

ʩʘʥʢʮʠʦʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʨʦʪʠʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʪʨʘʩʣʝʡ 

https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-7-2022-49/#_ftn3
https://qje.su/otraslevaya-i-regionalnaya-ekonomika/moskovskij-ekonomicheskij-zhurnal-7-2022-49/#_ftn4
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ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʶʯʘʷ ʊʕʂ. ʀʪʦʛʘʤʠ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʜʣʷ ʦʪʨʘʩʣʠ ʤʦʛʫʪ 

ʙʳʪʴ: 

½ ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; 

½ ʄʝʜʣʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠ/ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠ-ʩʣʦʞʥʳʭ ʠ ʢʘʧʠʪʘʣʦʝʤʢʠʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʘʢʪʠʚʦʚ; 

½ ʉʥʠʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

 

ɺ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɽʉ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʥʦʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʩʪʘʚʦʢ ʥʝʬʪʠ ʠ ʫʛʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʚʦʨʠʪʴ ʦ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʢʨʠʟʠʩʝ ʚ ʧʦʩʪʘʚʢʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ɽʚʨʦʧʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ɺ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ çɻʘʟʧʨʦʤè ʧʨʦʜʦʣʞʘʝʪ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʨʝʘʣʠʟʫʝʪ ʧʦʩʪʘʚʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦ ʜʚʫʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: çʉʝʚʝʨʥʦʤʫ ʧʦʪʦʢʫ-1è ʠ ʪʨʘʥʟʠʪʦʤ ʯʝʨʝʟ ʋʢʨʘʠʥʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʬʝʚʨʘʣʴïʤʘʨʪ 2022 ʛʦʜʘ ʢʦʪʠʨʦʚʢʠ ʥʘ ʛʘʟ ʩʪʘʣʠ 

ʝʱʸ ʙʦʣʝʝ ʚʦʣʘʪʠʣʴʥʳʤʠ. ʆʙʦʩʪʨʝʥʠʝ ʩʠʪʫʘʮʠʠ ʥʘ ʬʦʥʝ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʩʧʦʩʦʙʩʪʦʚʘʣʦ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʮʝʥ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩ. ʆʜʥʘʢʦ 

ʧʨʦʛʥʦʟʳ ʥʘ ʩʝʟʦʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʢʦʥʩʪʘʪʘʮʠʷ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʦʪʨʘʩʣʝʚʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʘʢʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʨʘʥʟʠʪʘ ʛʘʟʘ ʯʝʨʝʟ ʫʢʨʘʠʥʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʘ 

ʪʘʢʞʝ ʟʘʷʚʢʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ (ʢʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ) ʦʙʲʝʤʦʚ ʧʦʩʪʘʚʢʠ ʛʘʟʘ ʯʝʨʝʟ 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-124.png
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çʉʝʚʝʨʥʳʡ ʧʦʪʦʢ ï 1è ʧʦʚʣʠʷʣʠ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʮʝʥ, ʦʙʫʩʣʦʚʠʚ ʩʪʘʙʠʣʠʟʘʮʠʶ ʪʨʝʥʜʘ ʥʘ 

ʨʦʩʪ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʪʘʪʫʩʘ ʈʦʩʩʠʠ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʠʤʧʦʨʪʝʨʘ ʚ 

ʙʘʣʘʥʩʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ɽʚʨʦʧʳ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʛʘʪʠʚʥʳʝ 

ʩʮʝʥʘʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ ʟʘʢʫʧʦʢ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ. ɺ ʯʘʩʪʥʦʩʪʠ 

ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʘ çREPower EUè [11]. ɼʘʥʥʳʡ ʧʣʘʥ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʩʜʝʣʘʪʴ ɽʉ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʜʦ 

2030 ʛʦʜʘ. 

ɻʦʚʦʨʷ ʦ ʧʨʦʛʨʘʤʤʝ REPower EU, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʪʢʘʟ ʦʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʦʙʲʝʤʦʚ ʛʘʟʘ ʫʞʝ ʚ 2022 ʛʦʜʫ ï ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʪʢʘʟ ʦʪ 60 ʤʣʨʜ ʢʫʙ.ʤ, ʧʨʠ ʠʤʧʦʨʪʝ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʠʟ ʈʦʩʩʠʠ ʚ 155 ʤʣʨʜ ʢʫʙ. ʤ/ʛʦʜ, ʠʟ ʢʦʪʦʨʳʭ ʉʇɻ ʩʦʩʪʘʚʣʷʣ 15 ʤʣʨʜ ʢʫʙ [7]. 

REPowerEU ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʪʘʚʢʠ ʛʘʟʘ, ʫʩʢʦʨʷʪʴ ʚʥʝʜʨʝʥʠʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʛʘʟʘ (ʙʠʦʛʘʟ) ʠ ʟʘʤʝʱʘʪʴ ʛʘʟ ʚ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʟʘʤʝʱʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ 

ʩʪʨʘʥʘʤʠ ɽʉ ʚ 2022, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʤʳ ʧʦʜ ʟʘʤʝʥʫ: 

½ 30 ʤʣʨʜ ʢʫʙ. ʤʙʫʜʝʪ ʟʘʤʝʱʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ ʩ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ; 

½ 14 ʤʣʨʜ ʢʫʙ. ʤ ʩʦʢʨʘʪʠʪʩʷ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʜʘʥʠʷʭ ʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ; 

½ ʆʢʦʣʦ 6 ʤʣʨʜ ʢʫʙ. ʤ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʨʘʙʦʪʢʠ ɸʕʉ 

ʈʘʥʝʝ ʚ ɽʚʨʦʧʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ çFit for 55èï ʵʪʦ ʧʣʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ 55% ʢ 2030 ʛʦʜʫ. ʇʘʢʝʪ ʠʥʠʮʠʘʪʠʚ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʚ ʠʶʣʝ 2021 ʛʦʜʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʣʘʥʘ çFit 

for 55è ʩʥʠʟʠʣʘ ʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʥʘ 30% ʢ 2030 ʛʦʜʫ (ʜʦ 100 ʤʣʨʜ ʢʫʙ. ʤ/ʛʦʜ), 

ʦʜʥʘʢʦ ʨʝʘʣʴʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʪʘʢʦʛʦ ʩʥʠʞʝʥʠʷ ʜʝʪʘʣʴʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʮʝʥʘʤ ʥʘ ʥʝʬʪʴ 

ʧʦʟʚʦʣʷʣʠ çʛʘʩʠʪʴè ʚʥʝʰʥʠʝ ʢʦʣʝʙʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ, ɽʚʨʦʧʘ ʨʝʰʠʣʘ ʩʤʝʥʠʪʴ 

ʚʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʨʳʥʦʯʥʦʤʫ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʶ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ 

ʙʠʨʞʝʚʳʭ ʢʦʪʠʨʦʚʢʘʭ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʦʜʚʝʨʞʝʥʳ ʩʠʣʴʥʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʦ 

ʤʥʦʛʦʤ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ, ʩʢʣʘʜʳʚʘʶʱʝʤʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ. ʉ ʧʦʟʠʮʠʠ ɽʉ ʩʧʦʪʦʚʳʝ ʮʝʥʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʦʣʘʪʠʣʴʥʳʤʠ 

ʠ ʛʠʙʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʢʦʥʪʨʘʢʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʤʝʥʪ ʧʨʝʚʳʰʝʥʠʷ 
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ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʜ ʩʧʨʦʩʦʤ. ʆʜʥʘʢʦ ʪʦʨʛʦʚʣʷ ʥʘ ʩʧʦʪʦʚʦʤ ʨʳʥʢʝ (ʥʘ ʭʘʙʘʭ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʦʙʳʪʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜʳ ʧʨʝʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘʜ 

ʧʨʝʜʣʦʞʝʥʠʝʤ. 

ɺ ʮʝʣʦʤ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʧʨʦʩʘ ʥʘ ʛʘʟ ʩʦ ʩʪʦʨʦʥʳ ɽʉ, ʜʣʷ ʈʦʩʩʠʠ ʚʳʭʦʜʦʤ ʙʫʜʝʪ 

ʨʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʚ ʚʦʩʪʦʯʥʳʝ ʩʪʨʘʥʳ ʠ ʫʧʦʨ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʠʟʚʦʜcʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʉʇɻ; ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʜʝʣʘʪʴ 

ʩʪʘʚʢʫ ʥʘ ʠʭ ʧʝʨʝʨʘʙʦʪʢʫ ʚ ʨʘʤʢʘʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʧʦʩʪʘʚʢʦʡ ʟʘ ʨʫʙʝʞ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʥʝ ʩʳʨʴʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʠ ʧʦʟʠʮʠʠ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʪʦʩʠʣʴʥʘʷ ʮʝʥʦʚʘʷ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ  ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʦʚ, ʚʳʨʘʞʘʝʤʳʝ ʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ʮʝʥ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦʩʪʘʚʦʢ ʛʘʟʘ. 

ʀʩʪʦʨʠʷ ʩʦʚʝʨʰʠʣʘ ʩʚʦʝʛʦ ʨʦʜʘ ʢʨʫʛ, ʧʦʚʪʦʨʠʚ ʩʠʪʫʘʮʠʶ 2008 ʛ., ʥʦ ʚ ʚʠʜʝ ʝʸ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ. 
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Institute  geography them. V. B. Sochavy SB RAS, Irkutsk, laboratory of geo-resource science 

and political geography,  E-mail: voloha94@yandex.ru 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʪʨʫʜʘ ʠ ʨʳʥʢʘ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 2022 ʛʛ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʥʜʝʤʠʠ COVID 19 ʠ ʚʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʚ 

2022 ʛ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʧʨʦʝʢʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʚʦʟʥʠʢʰʠʡ ʧʦ ʧʨʠʯʠʥʝ ʣʦʢʜʘʫʥʘ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ï ʵʪʦ 

ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʨʠʟʠʩ ʥʘ ʨʳʥʢʝ ʪʨʫʜʦʚʦʡ 

ʤʠʛʨʘʮʠʠ.  ʇʦʵʪʘʧʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʩʧʘʜʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʥʢʘ 

ʪʨʫʜʘ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʨʷʜʘ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 2020 ʛ. ʪʝʥʜʝʥʮʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʨʠʟʠʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʘʥʜʝʤʠʝʡ, ʩʪʘʣ ʚʳʙʦʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʥʳʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ʂʦʚʠʜ ʠʟʤʝʥʠʣ ʢʦʥʲʶʥʢʪʫʨʫ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʜʝʣʘʚ ʝʸ ʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠ ʛʠʙʢʦʡ. ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʠʟʫʯʘʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ, ʩʣʦʞʠʚʰʠʝʩʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ. ʀʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʈʦʩʩʪʘʪʘ, ʄɺɼ, ʘ ʪʘʢʞʝ ʜʦʢʣʘʜʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 
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ʬʠʢʩʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʚʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʦʪʨʘʞʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ 

ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʨʳʥʢʘ ʪʨʫʜʘ 

ʈʦʩʩʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

Abstract. The present article covers the problems and challenges in the labor market and foreign 

labor force in the period from 2020 to the first part of 2022. The purpose of this article is to 

describe social and economic consequences on the labor market resulted from the pandemic 

(COVID 19) and economical sanctions imposed in 2022. In the first part the article addresses the 

economic crisis in the labor market when the lockdowns and epidemiological restrictions 

resulted in growth of unemployment, changes in the pattern of demand and supply, and problems 

related to immigrant workforce. The decline in key indicators of the labor market that resulted in 

various typical trends in 2020 is considered on a step-by-step basis. The crisis caused by the 

pandemic is characterized by different impact on the various industries. COVID 19 has changed 

the situation on the labor market and made it more susceptible and flexible. The second part of 

the article studies the primary changes on the labor market after imposition of economic 

sanctions. The state of the labor market and possible negative effects resulted from the economic 

pressure are recorded based on the statistical data received from the Federal Service of State 

Statistics, Ministry of the Interior, and different reports and studies made by specialists agencies. 

For better understanding of the problem with account for regional features, the analysis is carried 

out using an example of the Irkutsk region and aimed to compare common problems of the 

Russian labor market. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʨʫʜʘ, ʠʥʦʩʪʨʘʥʥʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʢʦʨʦʥʘʚʠʨʫʩ, ʩʘʥʢʮʠʠ 

Keywords: labor market, foreign labor force, Irkutsk region, economic crisis, coronavirus, 

sanctions 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʈʦʩʩʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʪʨʘʟʷʪʩʷ ʥʘ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ï ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʥʘʩʝʣʝʥʠʷ, ʟʘʥʷʪʦʩʪʠ, ʪʝʤʧʘʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʪ.ʜ. ɼʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʚʘʞʥʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʪʘʢʦʤ ʩʝʛʤʝʥʪʝ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʨʳʥʦʢ ʪʨʫʜʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʩʬʝʨʳ 

ʟʘʚʠʩʠʪ ʵʢʦʥʦʤʠʢʘ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʆʮʝʥʠʚʘʷ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʜʚʘ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ: ï ʵʪʦ ʧʘʥʜʝʤʠʷ 
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COVID-19 ʠ ʥʘʯʘʣʦ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʉɺʆ) 24 ʬʝʚʨʘʣʷ 2022 ʛ. ɽʩʣʠ ʚ 2020 

ʛ. ʢʨʠʟʠʩ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʚʳʟʚʘʥʥʳʡ ʧʘʥʜʝʤʠʝʡ, ʥʦʩʠʣ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʥʳʥʝʰʥʷʷ 

ʩʠʪʫʘʮʠʷ, ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʵʢʩʧʝʨʪʳ 

ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ 2020 ʛ. ʥʘʯʘʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʠ. ɸʚʪʦʨʳ ʙʦʣʴʰʠʥʩʪʚʘ ʧʫʙʣʠʢʘʮʠʡ ʝʜʠʥʦʛʣʘʩʥʳ ʚ ʦʮʝʥʢʘʭ ï ʧʘʥʜʝʤʠʷ 

ʥʘʥʝʩʣʘ ʩʝʨʴʸʟʥʳʡ ʫʜʘʨ ʠ ʦʩʣʘʙʠʣʘ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʚʳʨʦʩʣʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ [1; 5; 9]. ʅʘʧʨʦʪʠʚ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ 2022 ʛ. ʧʦʢʘ ʯʪʦ ʧʦʩʚʷʱʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ [9; 18]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʙʳ 

ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʜʚʫʭ ʢʨʠʟʠʩʦʚ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭ ʫʢʘʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. 

ʅʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʚʚʝʜʝʥʥʳʭ ʩʘʥʢʮʠʡ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʥʝ 

ʨʘʚʥʦʤʝʨʥʦ. ʉʪʝʧʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ ʦʪʨʘʩʣʝʚʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘ, ʝʛʦ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʨʘʙʦʪʦʜʘʪʝʣʝʡ). ʅʘʧʨʠʤʝʨ, ʨʝʛʠʦʥʳ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʟʘʚʷʟʘʥʥʳʝ ʥʘ ʵʢʩʧʦʨʪ ʨʝʛʠʦʥʳ ʦʱʫʪʠʣʠ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. ɺʥʫʪʨʝʥʥʠʡ 

ʨʳʥʦʢ, ʧʦ ʤʥʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʝ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʩʧʨʦʩ, 

ʩʦʧʦʩʪʘʚʠʤʳʡ ʟʘʨʫʙʝʞʥʦʤʫ, ʥʦ ʪʝʧʝʨʴ ʥʝʜʦʩʪʫʧʥʦʤʫ ʨʳʥʢʫ. 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ï ʢʨʫʧʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʨʝʛʠʦʥ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʮʝʥʪʨʳ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʀʨʢʩʪʘʪʘ, ʥʘ ʜʦʣʶ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 26% ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʣʶʣʦʟʳ, 18% ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, 6% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 3% 

ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʥʝʬʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʛʠʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʠʤʠʯʝʩʢʦʝ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘʚʠʘ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ [7]. ʇʦʵʪʦʤʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʧʨʦʙʣʝʤʳ ʨʳʥʢʘ ʪʨʫʜʘ ʈʦʩʩʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʳʟʦʚʳ ʢʦʨʦʥʘʚʠʨʫʩʘ 

ɺ ʥʘʯʘʣʝ 2020 ʛ. ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʢʘʟʘʣʦʩʴ ʚ ʩʣʦʞʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ. ʇʘʥʜʝʤʠʷ ʧʦʛʨʫʟʠʣʘ ʚ ʩʦʩʪʦʷʥʠʝ ʢʨʠʟʠʩʘ ʤʥʦʛʠʝ ʩʝʢʪʦʨʳ ʵʢʦʥʦʤʠʢʠ, ʥʘʥʝʩʷ 

ʫʜʘʨ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɹʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʠʣ ʩʧʘʜ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ 
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ʵʢʦʥʦʤʠʢʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʤʘʩʩʦʚʳʤ ʟʘʢʨʳʪʠʝʤ ʙʠʟʥʝʩʦʚ, ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʂʦʨʦʥʘʚʠʨʫʩʥʳʡ ʢʨʠʟʠʩ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʵʪʘʧʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʧʦʩʣʝʜʩʪʚʠʡ. ʅʘ ʧʝʨʚʳʡ ʵʪʘʧ, ʥʘʯʘʚʰʠʡʩʷ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ 2020 ʛ., ʧʨʠʰʣʦʩʴ ʩʠʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʪ. ʢ. ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ çʥʝʨʘʙʦʯʠʭ ʜʥʝʡè ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ.  ʇʨʝʜʧʨʠʷʪʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʰʣʠ ʚ ʥʦʚʳʡ, ʨʘʥʝʝ ʥʝʟʥʘʢʦʤʳʡ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʧʦʷʚʠʣʩʷ ʢʘʨʘʥʪʠʥ, ʩʘʤʦʠʟʦʣʷʮʠʷ ʠ ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ. ɺ ʦʙʠʭʦʜ ʚʦʰʸʣ ʪʝʨʤʠʥ çʣʦʢʜʘʫʥè, 

ʦʬʠʮʠʘʣʴʥʦʡ ʜʘʪʦʡ ʥʘʯʘʣʘ ʢʦʪʦʨʦʛʦ ʩʯʠʪʘʶʪ 30 ʤʘʨʪʘ, ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ ʤʘʩʩʦʚʦʝ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʟʘʢʨʳʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ, ʪʦʨʛʦʚʳʭ ʠ ʜʨ. 

ʫʯʨʝʞʜʝʥʠʡ. ʃʝʪʦʤ ʩʠʪʫʘʮʠʷ ʩʪʘʣʘ ʥʦʨʤʘʣʠʟʦʚʘʪʴʩʷ, ʦʜʥʘʢʦ, ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʚʨʘʱʝʥʠʠ 

ʵʢʦʥʦʤʠʢʠ ʢ ʜʦʧʘʥʜʝʤʠʡʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. 

ɿʘʧʨʝʪʳ ʥʘ ʧʦʩʝʱʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ (ʨʝʢʨʝʘʮʠʦʥʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ) ʤʝʩʪ ʙʳʣʠ 

ʧʨʦʜʠʢʪʦʚʘʥʳ ʩʪʨʝʤʣʝʥʠʝʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ ʩʥʠʟʠʪʴ 

ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʣʶʜʴʤʠ ʜʣʷ ʚ ʮʝʣʷʭ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʪʘʣʠ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 

11.05.2020 N 316 çʆʙ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʜʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19)è ʠ 

ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 04.01.2021 N 12 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʫʛʨʦʟʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʥʦʩʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡè, ʘ ʪʘʢʞʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. ʀʟʥʘʯʘʣʴʥʦ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʳ ʙʳʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʦʩʣʘʙʣʝʥʳ. ɺʚʝʜʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʜʠʩʪʘʥʮʠʠ ʚ 1,5 ʤʝʪʨʘ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ, çʤʘʩʦʯʥʳʡ 

ʨʝʞʠʤè, ʟʘʧʦʣʥʝʥʠʝ ʥʝ ʙʦʣʝʝ 25% ʧʦʩʘʜʦʯʥʳʭ (ʢʣʠʝʥʪʩʢʠʭ) ʤʝʩʪ ʚ ʟʘʚʝʜʝʥʠʷʭ, ʘ ʟʘʪʝʤ 

50% ʧʦʟʚʦʣʠʣʠ ʚʝʨʥʫʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʥʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʝ ʩʬʝʨʳ. 

ɺʪʦʨʘʷ ʬʘʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʛʥʘʮʠʠ ʥʘʯʘʣʘʩʴ ʚʩʣʝʜ ʟʘ ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ʦʢʪʷʙʨʝ 2020 ʛ. ʠ ʧʨʦʜʦʣʞʘʣʘʩʴ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ ʢʦʥʮʘ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 2021 

ʛ. ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʚʨʘʱʘʣʠʩʴ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ ʨʘʙʦʪʳ, ʚʤʝʩʪʝ 

ʩ ʪʝʤ, ʚʣʘʜʝʣʴʮʳ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʜʚʝʨʠ ʫʩʣʦʚʥʦʛʦ ʪʦʨʛʦʚʦ-
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ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʤʦʛʫʪ ʟʘʢʨʳʪʴʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ ʧʦʢʘʟʘʣʘ 

ʥʝʨʘʙʦʯʘʷ ʥʝʜʝʣʷ ʚ ʥʦʷʙʨʝ 2021 ʛʦʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʘʢʘʥʫʥʝ ʧʘʥʜʝʤʠʠ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʸʤ ɺɺʇ ʥʘ ʢʦʥʝʮ 2019 ʛ. ʩʦʩʪʘʚʠʣ 109361,5 ʤʣʨʜ. ʨʫʙ. 

ʆʙʲʸʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ 19318,8 ʤʣʨʜ ʨʫʙ. [4]. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʧʘʥʜʝʤʠʠ ʦʢʘʟʘʣʩʷ ʨʳʥʦʢ ʪʨʫʜʘ, ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʳʭ ʠ 

ʙʝʟʨʘʙʦʪʥʳʭ, ʙʘʣʘʥʩ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʪʨʫʜʘ, ʚ 2019 ʛ. ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 

71,9 ʤʣʥ. ʯʝʣʦʚʝʢ, ʜʦʣʷ ʙʝʟʨʘʙʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 3,5 ʤʣʥ. ʯʝʣʦʚʝʢ (ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʦʨʛʘʥʘʭ ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 700 ʪʳʩ. ʯʝʣ), 

ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ 4,6%. ʇʦʢʘʟʘʪʝʣʠ 2019 ʛ. ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʩʪʘʙʠʣʴʥʳʝ, ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʘʜʝʥʠʡ ʩ ʜʦʧʫʩʪʠʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ [4]. 

ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʩ ʥʘʯʘʣʦʤ ʢʦʨʦʥʘʚʠʨʫʩʘ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʦʮʝʥʠʚʘʣʘʩʴ ʫʞʝ ʢʘʢ 

ʢʨʠʟʠʩʥʘʷ. ɺ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ ʚ 2020 ʛ. ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʛʨʘʞʜʘʥ 71,4 ʤʣʥ. ʯʝʣʦʚʝʢ, 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʯʘʣ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʩʪʝʧʝʥʥʳʡ ʩʧʘʜ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ 

ʧʘʜʝʥʠʝ ʥʘ 0,5 ʤʣʥ ʯʝʣʦʚʝʢ. 

ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʦʙʨʫʰʠʣʩʷ ʢʦʚʠʜ ʠ ʫʞʝ ʚ ʘʧʨʝʣʝ, ʩ ʥʘʯʘʣʦʤ 

ʥʝʨʘʙʦʯʠʭ ʜʥʝʡ ʠ ʫʞʝʩʪʦʯʝʥʠʝʤ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨ, ʯʠʩʣʦ ʟʘʥʷʪʳʭ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 1,1 ʤʣʥ. 

ʯʝʣʦʚʝʢ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʟʨʘʙʦʪʥʳʭ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2020 ʛ. ʦʩʪʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ï 3,5 ʤʣʥ. ʯʝʣʦʚʝʢ. ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ, ʥʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ ʧʨʦʠʟʦʰʣʦ 

ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʟʨʘʙʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ï ʩ 3,5 ʚ ʤʘʨʪʝ ʜʦ 4,6 ʤʣʥ. 

ʯʝʣʦʚʝʢ ʢ ʠʶʥʶ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʚ ʦʨʛʘʥʳ ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ. 

ɽʩʣʠ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ ʢ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʝʟʨʘʙʦʪʥʳʭ ʦʪʥʦʩʠʣʦʩʴ 700 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, 

ʪʦ ʫʞʝ ʚ ʢʦʥʮʝ ʚʪʦʨʦʛʦ ʮʠʬʨʘ ʜʦʩʪʠʛʣʘ 2,8 ʤʣʥ. ʯʝʣʦʚʝʢ. ʈʝʟʢʦ ʫʚʝʣʠʯʠʣʩʷ ʫʨʦʚʝʥʴ 

ʙʝʟʨʘʙʦʪʠʮʳ ï ʩ 4,7% ʚ ʤʘʨʪʝ ʜʦ 6,2 % ʚ ʠʶʥʝ. 

ɺ ʩʣʝʜʫʶʱʠʝ ʧʦʣʛʦʜʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʜʚʠʛʠ, ʥʦ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʠʪʫʘʮʠʠ ʛʦʚʦʨʠʪʴ ʙʳʣʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ɺ ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ 

2020 ʛ. ʯʠʩʣʦ ʟʘʥʷʪʳʭ ʚʳʨʦʩʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 300 ʪʳʩʷʯ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʞʠʚʣʝʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʨʦʜʦʣʞʠʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʙʝʟʨʘʙʦʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ 4,8 ʤʣʥ. ʯʝʣʦʚʝʢ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʤʝʩʷʮʘ. ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚʝʨʥʫʣʩʷ ʢ 
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ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʚʦʛʦ ʢʚʘʨʪʘʣʘ.  ɺ ʧʦʩʣʝʜʥʝʤ ʢʚʘʨʪʘʣʝ 2020 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ 

ʦʢʪʷʙʨʝ ʫʧʘʣʘ ʠ ʩʦʩʪʘʚʠʣʘ 70,3 ʤʣʥ. ʯʝʣʦʚʝʢ. ɺ ʥʦʷʙʨʝ ʠ ʜʝʢʘʙʨʝ ʦʪʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ï ʨʦʩʪ ʟʘʥʷʪʳʭ ʥʘ ʧʦʣʤʠʣʣʠʦʥʘ. ʏʠʩʣʦ ʙʝʟʨʘʙʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʢʚʘʨʪʘʣ 

ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 200 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺ ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ 2020 ʛ. ʟʘʤʝʪʥʦ ʚʦʟʨʦʩʣʘ 

ʘʢʪʠʚʥʦʩʪʴ ʩʨʝʜʠ ʛʨʘʞʜʘʥ, ʞʝʣʘʶʱʠʭ ʥʘʡʪʠ ʨʘʙʦʪʫ ʯʝʨʝʟ ʮʝʥʪʨ ʟʘʥʷʪʦʩʪʠ. ɿʘ 3 ʤʝʩʷʮʘ 1,4 

ʤʣʥ. ʯʝʣʦʚʝʢ ʦʙʨʘʪʠʣʠʩʴ ʟʘ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ. ɺ ʧʦʩʣʝʜʥʠʝ 3 ʤʝʩʷʮʘ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 400 ʪʳʩʷʯ. ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʟʘ ʚʪʦʨʳʝ ʧʦʣʛʦʜʘ ʩʦʭʨʘʥʠʣʩʷ 

ʥʘ ʫʨʦʚʥʝ ʠʶʥʷ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʜʦ 6,1% ʢ ʢʦʥʮʫ ʛʦʜʘ [4]. 

ʉʪʘʪʠʩʪʠʢʘ ʨʳʥʢʘ ʪʨʫʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʷʚʣʝʥʠʠ ʨʷʜʘ ʪʝʥʜʝʥʮʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʧʝʨʠʦʜʘ ʧʘʥʜʝʤʠʠ. ʈʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ ʧʦ-ʨʘʟʥʦʤʫ 

ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʘʥʪʠʢʦʚʠʜʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʘʥʜʝʤʠʡʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʂʨʠʟʠʩ 2020 ʛ., ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʨʝʜʳʜʫʱʠʭ, ʠʤʝʝʪ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ï ʧʦʜ 

ʫʜʘʨʦʤ ʦʢʘʟʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʦʪʨʘʩʣʠ ʨʳʥʢʘ ʪʨʫʜʘ. ʅʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʤʠ 

ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʩʬʝʨʘ ʫʩʣʫʛ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʪʫʨʠʟʤ, 

ʯʘʩʪʠʯʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʚʣʝʯʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚ ʩʚʦʝʤ ʧʝʨʝʜʚʠʞʝʥʠʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʚʦʙʦʜʥʦ ʧʦʩʝʱʘʶʱʠʤʠ ʣʶʙʳʝ ʤʝʩʪʘ, 

ʟʘʚʝʜʝʥʠʷ ʠʣʠ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ ʥʘ ʵʪʫ ʩʬʝʨʫ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʶʪ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʘʥʪʠʢʦʚʠʜʥʳʝ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʣʶʜʴʤʠ. 

ʇʦ ʜʘʥʥʳʤ ʠʟ ʦʪʯʝʪʘ ʈʦʩʩʪʘʪʘ çʊʨʫʜ ʠ ʟʘʥʷʪʦʩʪʴ ʚ ʈʦʩʩʠʠ 2021è ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʦʪʨʘʩʣʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʟʘʥʷʪʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʙʦʪʝ ʛʦʩʪʠʥʠʮ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ï 91% (ʩʥʠʞʝʥʠʝ ʥʘ 10% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ), ʟʘʥʷʪʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʪʘʢʞʝ ʩʥʠʟʠʣʘʩʴ ʧʦʯʪʠ ʥʘ 10%, ʩʧʘʜ ʧʨʦʜʦʣʞʘʣʩʷ ʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʠ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ [15]. 

ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʦʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʤʦʛʣʠ ʧʦʟʚʦʣʠʪʴ 

ʩʝʙʝ ʨʝʘʣʠʟʦʚʘʪʴ ʘʥʪʠʢʦʚʠʜʥʳʝ ʤʝʨʳ ʠ ʩʦʭʨʘʥʠʪʴ ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʧʦʜʜʝʨʞʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥʠ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ 

ʧʦʡʪʠ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʰʪʘʪʘ ʘʢʪʠʚʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʣʠʙʦ ʞʝ ʧʨʦʩʪʦ ʟʘʢʨʳʪʴʩʷ ʥʘ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ. 

ʂʦʨʦʥʘʚʠʨʫʩʥʳʡ ʢʨʠʟʠʩ ʩʠʣʴʥʦ ʫʜʘʨʠʣ ʧʦ ʪʫʨʠʩʪʠʯʝʩʢʦʤʫ ʙʠʟʥʝʩʫ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ. ɼʦ ʟʘʢʨʳʪʠʷ ʛʨʘʥʠʮ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ 
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ʜʦʣʷ ʪʫʨʠʟʤʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 5% ð ʵʪʦ 4 ʤʣʥ 

ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʘ (ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʢʚʘʨʪʘʣ) 

ʦʪʨʘʩʣʴ ʧʦʥʝʩʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ. ɺʥʝʰʥʠʡ ʪʫʨʠʟʤ ʧʦ ʧʨʠʯʠʥʝ ʟʘʢʨʳʪʠʷ ʛʨʘʥʠʮ 

ʧʨʦʩʝʣ ʥʘ 100%. ʅʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʩʪʝʧʝʥʴ ʫʙʳʪʢʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 50% ʜʦ 80% 

ʦʪʤʝʥʸʥʥʳʭ ʪʫʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʟʠʩ ʥʘ ʨʳʥʢʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʪʜʳʭʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʦʞʠʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, ʪ.ʢ. ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʛʨʘʥʠʯʥʦʛʦ ʪʫʨʠʟʤʘ ʧʦʩʣʝ ʢʨʠʟʠʩʘ ʙʳʣʘ ʥʠʞʝ [1; ʩ.69]. 

ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʙʲʝʢʪʝ, ʛʜʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʨʘʙʦʪʥʠʢʘ ʩ 

ʢʣʠʝʥʪʦʤ, ʨʝʘʣʠʟʦʚʘʪʴ ʘʥʪʠʢʦʚʠʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʣʘʛʦʜʘʨʷ ʩʘʤʦʡ ʩʫʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, 

ʛʜʝ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʟʘʯʘʩʪʫʶ ʧʨʦʧʫʩʢʥʳʤ ʠ ʨʝʞʠʤʥʳʤ ʦʙʲʝʢʪʦʤ. ʄʘʣʳʡ ʠ ʩʨʝʜʥʠʡ 

ʙʠʟʥʝʩ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʨʫʧʥʳʤ ʙʠʟʥʝʩʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʙʠʟʥʝʩʘʤʠ, 

ʵʢʩʧʦʨʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ (ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʙʳʯʘ), ʥʝ ʩʧʨʘʚʠʣʩʷ ʩ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ 

ʧʘʥʜʝʤʠʠ. ʂʨʫʧʥʳʡ ʙʠʟʥʝʩ, ʥʘʧʨʠʤʝʨ, ʆʙʲʝʜʠʥʸʥʥʘʷ ʢʦʤʧʘʥʠʷ çʈʋʉɸʃè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʘʣʶʤʠʥʠʷ) ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʤʘʩʦʯʥʳʡ ʨʝʞʠʤ, ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʥʠʤʠ, ʧʝʨʝʚʦʜ ʥʘ ʫʜʘʣʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʥʝ ʟʘʥʷʪʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʚ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʚʠʜʘ ʠ ʝʛʦ ʫʛʨʦʟʳ ʙʠʟʥʝʩʫ. ʊʘʢʞʝ ʢʦʤʧʘʥʠʝʡ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʣʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʠ ʨʝʚʘʢʮʠʥʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ [8]. 

ʕʢʩʧʝʨʪʳ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʈɸʅ 

ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ 2020 ʛ. ɺʦ-ʧʝʨʚʳʭ, ʩ ʢʦʚʠʜʦʤ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʢʘʢ çʫʜʘʣʸʥʢʘè, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʤʘʩʩʦʚʳʡ 

ʧʝʨʝʚʦʜ ʩʦʪʨʫʜʥʠʢʦʚ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʨʘʙʦʪʳ. 

ɽʩʣʠ ʜʦ ʧʘʥʜʝʤʠʠ ʢ ʢʘʪʝʛʦʨʠʠ ʪʘʢʦʛʦ ʚʠʜʘ ʟʘʥʷʪʳʭ ʦʪʥʦʩʠʣʠ ʨʘʙʦʪʥʠʢʦʚ IT-ʩʬʝʨʳ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʨʝʧʝʪʠʪʦʨʳ ʠ ʪ.ʜ.), ʩʦʪʨʫʜʥʠʢʦʚ call-ʮʝʥʪʨʦʚ, ʪʦ ʧʦʩʣʝ 2020 

ʛ. ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ ʧʝʨʝʯʥʷ ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ-

ʟʘʥʷʪʦʩʪʠ ʙʝʟ ʧʦʪʝʨʠ ʚ ʢʘʯʝʩʪʚʝ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥʣʘʡʥ-ʟʘʥʷʪʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘ ʜʨʫʛʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ ï 

ʨʘʩʰʠʨʝʥʠʝ ʜʦʩʪʫʧʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʟʘ ʩʯʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ 

ʜʦʤʘ. ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʠʥʚʘʣʠʜʳ, ʤʘʪʝʨʠ-ʦʜʠʥʦʯʢʠ ʩ ʤʘʣʝʥʴʢʠʤʠ ʜʝʪʴʤʠ, 

ʧʝʥʩʠʦʥʝʨʳ, ʞʠʪʝʣʠ ʦʪʜʘʣʸʥʥʳʭ ʨʘʡʦʥʦʚ ʠ ʩʸʣ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʧʨʦʩʘ ʥʘ ʨʘʙʦʪʫ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ ʧʦʚʳʩʠʣʦ ʜʣʷ ʥʠʭ ʫʨʦʚʝʥʴ 

ʦʪʢʨʳʪʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ. ʊʨʫʜʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʦʩʠʣʘ ʫʩʪʦʡʯʠʚʳʡ 
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ʭʘʨʘʢʪʝʨ ʚ 2020 ʛ., ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʦʠʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʪʝʥʜʝʥʮʠʷ 

ʩʦʭʨʘʥʠʪʩʷ [10; ʩ.105]. 

ʀʟ ʜʦʢʣʘʜʘ çʊʨʫʜ ʠ ʟʘʥʷʪʦʩʪʴ ʚ ʈʦʩʩʠʠ 2021è ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʦʩʪʝ ʯʠʩʣʘ 

ʚʘʢʘʥʩʠʡ ʚ ʩʬʝʨʝ ʧʨʦʜʘʞʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦ ʠ ʤʦʪʦʪʝʭʥʠʢʠ ʚ 2020 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʟʘ 2019. ʇʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʝʥʜʝʥʮʠʠ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʩʬʝʨʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʝʨʝʭʦʜʘ ʯʘʩʪʠ ʩʬʝʨʳ ʫʩʣʫʛ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ, ʚʳʷʚʠʚʰʠʡ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʙʦʪʥʠʢʘʭ ʢʫʨʴʝʨʘʭ, ʤʦʙʠʣʴʥʳʭ ʢʫʨʴʝʨʘʭ, ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ. ʉʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʩʣʫʛʠ ʧʦ ʧʨʦʜʘʞʝ 

ʪʦʚʘʨʦʚ, ʜʦʩʪʘʚʢʫ ʨʘʟʣʠʯʥʦʡ ʝʜʳ, ʦʢʘʟʘʥʠʝ ʧʨʦʯʠʭ ʫʩʣʫʛ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛ. 

ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʝʙʫʝʤʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʢ ʫʢʘʟʘʥʥʦʡ ʩʬʝʨʝ ʫʩʣʫʛ, ʚʳʨʦʩʣʘ ʥʘ 

17 ʪʳʩʷʯ ʩ 108 ʜʦ 125 ʪʳʩʷʯ ʨʘʙʦʯʠʭ ʤʝʩʪ [15]. 

ɺʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʥʘ ʟʘʥʷʪʦʩʪʴ ʚ ʨʝʛʠʦʥʘʭ ʪʘʢʞʝ ʦʪʨʘʟʠʣʦʩʴ ʧʦ-ʨʘʟʥʦʤʫ: ʢ ʧʨʠʤʝʨʫ, 

ʅ. ɺ. ɿʫʙʘʨʝʚʠʯ ʦʪʤʝʯʘʝʪ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʠʣʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʢʨʠʟʠʩʘ. ʇʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʘ, ʙʦʣʴʰʝ ʦʩʪʘʣʴʥʳʭ ʧʦʩʪʨʘʜʘʣʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʝʛʠʦʥʳ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʨʚʠʩʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʟʘʥʷʪʦʩʪʠ ʚ ʥʠʭ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʧʘʜ 

ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ, ʚ ʮʝʥʪʨʘʭ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ. ɺʳʟʚʘʥʦ 

ʵʪʦ ʙʳʣʦ ʧʘʜʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ. ɺ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʠ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʝʦʙʣʘʜʘʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʙʝʟʨʘʙʦʪʠʮʘ. ʅʘʧʨʦʪʠʚ, ʚ 

ʛʦʨʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʢʨʫʧʥʳʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʣʥ. ʯʝʣʦʚʝʢ 

ʵʢʩʧʝʨʪ ʚʳʜʝʣʷʝʪ ʨʦʩʪ ʥʝʧʦʣʥʦʡ ʟʘʥʷʪʦʩʪʠ [5; ʩ.57]. 

ʉʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʈʦʩʩʠʠ 2020 ʛ. ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʘʥʘʣʠʟʘ ʨʳʥʢʘ 

ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ. ʂʦʨʦʥʘʚʠʨʫʩʥʳʝ ʤʝʨʳ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʚʩʝʤ ʨʳʥʢʝ 

ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ʧʨʝʜʣʦʞʠʣʦ ʮʝʥʪʨʳ ʚʨʝʤʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʦʜʥʘʢʦ ʜʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʩʦʟʜʘʣʘ ʙʦʣʴʰʝ 

ʧʨʦʙʣʝʤ, ʪ.ʢ. ʤʠʛʨʘʥʪʘʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʧʨʠʰʣʦʩʴ ʞʜʘʪʴ ʦʪʢʨʳʪʠʷ ʛʨʘʥʠʮ, 

ʯʪʦʙʳ ʚʝʨʥʫʪʩʷ ʥʘ ʨʦʜʠʥʫ [6]. 

ʀʥʦʩʪʨʘʥʥʳʝ ʨʘʙʦʪʥʠʢʠ, ʦʩʪʘʚʰʠʝʩʷ ʚ ʈʦʩʩʠʠ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ 

ʤʘʩʩʦʡ ʧʨʦʙʣʝʤ ï ʤʥʦʛʠʝ ʤʠʛʨʘʥʪʳ ʚʨʝʤʝʥʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʣʠʰʘʣʠʩʴ ʨʘʙʦʪʳ, 

ʨʘʙʦʪʦʜʘʪʝʣʠ ʩʥʠʞʘʣʠ, ʣʠʙʦ ʦʪʢʘʟʳʚʘʣʠʩʴ ʧʣʘʪʠʪʴ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. ʂʨʠʟʠʩ ʩʠʣʴʥʦ 

ʫʜʘʨʠʣ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʘʤʠʤ ʨʘʙʦʪʥʠʢʘʤ ʠʟ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʦʩʪʨʘʜʘʣʠ ʠ ʩʝʤʴʠ 

ʤʠʛʨʘʥʪʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʦʩʩʠʠ, ʪ.ʢ. ʠʭ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʟʘʚʠʩʝʣʦ ʦʪ ʟʘʨʘʙʦʪʘʥʥʳʭ ʚ ʈʦʩʩʠʠ ʩʨʝʜʩʪʚ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʄʆʄ 

(ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʤʠʛʨʘʮʠʠ), ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʨʦʩʝ 
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ʤʠʛʨʘʥʪʦʚ ʠʟ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʘʥʜʝʤʠʷ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘ ʚʝʣʠʯʠʥʫ ʜʝʥʝʞʥʳʭ 

ʧʝʨʝʚʦʜʦʚ. ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʢʨʠʟʠʩ ʦʱʫʱʘʣʩʷ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ 2020 ʛ.: ʜʦ 40% ʤʠʛʨʘʥʪʦʚ 

ʩʦʢʨʘʪʠʣʠ ʩʫʤʤʳ ʧʝʨʝʚʦʜʦʚ, 39% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠ ʚʦʚʩʝ ʠʭ ʥʝ ʧʨʠʩʳʣʘʣʠ, ʪʦʣʴʢʦ ʧʷʪʘʷ 

ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʧʦʪʝʨʷʣʠ ʚ ʜʦʭʦʜʘʭ [13]. 

ɺ ʢʨʠʟʠʩ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʦʚʘʣ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʚʦʟʨʦʩʣʘ ʨʦʣʴ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʨʘʙʦʪʝ ʩ 

ʤʠʛʨʘʥʪʘʤʠ. ʉʠʪʫʘʮʠʷ 2020 ʛ. ʚʩʢʨʳʣʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʨʘʙʦʪʦʜʘʪʝʣʴ 

ʥʘʨʫʰʘʣ ʪʨʫʜʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʦʛʨʘʥʠʯʠʚʘʷ ʚ ʧʨʘʚʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʤʘʪʝʨʠʘʣʘ ʢ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʪʥʦʝ 

ʬʦʢʫʩʠʨʦʚʘʥʥʦʝ ʠʥʪʝʨʚʴʶ. ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʨʘʙʦʪʝ ʩ ʵʪʥʠʯʝʩʢʠʤʠ ʤʝʥʴʰʠʥʩʪʚʘʤʠ 

ʦʪʤʝʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ: çʊʨʫʜʦʚʘʷ ʤʠʛʨʘʮʠʷ ʫʤʝʥʴʰʠʣʘʩʴ. ʉʪʘʣʦ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʵʢʦʥʦʤʠʢʠ, ʜʣʷ ʢʘʢʠʭ-ʪʦ ʦʪʨʘʩʣʝʡ ʢʨʠʪʠʯʝʩʢʠ 

ʥʝʦʙʭʦʜʠʤʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʜʚʫʤ ʚʝʱʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʚʚʝʜʝʥʠʝ ʦʩʦʙʦʛʦ ʪʨʫʜʦʚʦʛʦ 

ʨʝʞʠʤʘ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʥʘʙʦʨ). ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʮʠʬʨ. ʄʠʛʨʘʮʠʷ ʚ ʈʦʩʩʠʶ 

ʫʧʘʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʩ 5,5 ʤʣʥ. ʚ 2019 ʛ. ʜʦ 2 ʤʣʥ. ʚ 2020 ʛ. ɼʣʷ ʤʠʛʨʘʥʪʦʚ, ʦʩʪʘʚʰʠʭʩʷ 

ʚ ʈʦʩʩʠʠ, ʧʦʠʩʢ ʨʘʙʦʪʳ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʧʦʩʨʝʜʥʠʢʦʚ ʠ 

ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʯʝʨʝʟ ʟʥʘʢʦʤʳʭ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣ rʠ ʪ.ʜ.è. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ. ʇʦ ʦʮʝʥʢʘʤ ɻʋ 

ʄɺɼ ʧʦ ʚʦʧʨʦʩʘʤ ʤʠʛʨʘʮʠʠ, ʟʘ 2020 ʛ. ʚ ʈʦʩʩʠʶ ʩ ʨʘʙʦʯʠʤ ʚʠʟʠʪʦʤ ʧʨʠʝʭʘʣʦ 2,3 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʯʪʦ ʥʘ 3,1 ʤʣʥ. ʤʝʥʴʰʝ, ʯʝʤ ʚ 2019 ʛ. [12]. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ 

ʥʘʙʦʨ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʦʮʝʥʠʚʘʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʣʝʜʫʝʪ ʠʟ ʜʚʫʭ ʧʦʟʠʮʠʡ ï ʵʪʦ ʧʨʘʚʦʚʦʡ ʘʩʧʝʢʪ, ʛʜʝ ʫ ʤʠʛʨʘʥʪʘ ʥʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʝʛʦ 

ʪʨʫʜʦʚʳʝ ʧʨʘʚʘ ʥʝ ʥʘʨʫʰʘʪ, ʠ ʦʥ ʥʝ ʩʪʘʥʝʪ ʞʝʨʪʚʦʡ ʘʫʪʩʦʨʩʠʥʛʘ ʠʣʠ ʟʘʝʤʥʦʛʦ ʪʨʫʜʘ.  ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʪ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʚ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ, ʠʟ-ʟʘ ʯʝʛʦ ʧʨʠʥʷʪʳʡ ʤʝʭʘʥʠʟʤ 

ʧʦʠʩʢʘ ʨʘʙʦʪʳ ʩʥʠʞʘʝʪ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʪʨʫʜʦʚʦʛʦ ʤʠʛʨʘʥʪʘ. ʇʦʪʝʥʮʠʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʥʘʙʦʨ ʦʙʣʘʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚʘʤʠ, ʝʩʣʠ ʩʜʝʣʘʪʴ ʝʛʦ ʧʨʦʟʨʘʯʥʳʤ ʠ ʧʨʦʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʣʠʟʘʮʠʠ. 

ʂʦʨʦʥʘʚʠʨʫʩʥʳʡ ʢʨʠʟʠʩ ʬʘʢʪʠʯʝʩʢʠ ʥʘ ʧʦʣʛʦʜʘ ʟʘʪʦʨʤʦʟʠʣ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ 

ʤʥʦʛʠʭ ʩʪʨʘʥ, ʈʦʩʩʠʷ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʪʘʢʞʝ ʦʱʫʪʠʣʘ ʥʘ ʩʝʙʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʘʥʜʝʤʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʨʠʟʠʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʘʥʜʝʤʠʝʡ, ʩʪʘʣ ʚʳʙʦʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʦʨʘʞʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ʂʦʚʠʜ ʠʟʤʝʥʠʣ ʢʦʥʲʶʥʢʪʫʨʫ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʜʝʣʘʚ ʝʸ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠ ʛʠʙʢʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦ ʤʥʦʛʠʤ ʩʬʝʨʘʤ ʥʘʙʣʶʜʘʣʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʩʧʘʜ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʢʘʢ ʩʬʝʨʘ ʫʩʣʫʛ (ʢʫʨʴʝʨʩʢʘʷ 
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ʜʦʩʪʘʚʢʘ), ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʬʘʨʤʘʮʝʚʪʠʢʘ, ʥʝʬʦʨʤʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ï 

ʩ ʧʨʠʭʦʜʦʤ ʢʦʚʠʜʘ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʢʘʢ ʥʘ ʩʘʤʠ ʫʩʣʫʛʠ, ʪʘʢ ʠ ʥʘ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ. 

ʈʳʥʦʢ ʪʨʫʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ 

ʇʦʩʣʝʜʩʪʚʠʷ ʧʘʥʜʝʤʠʠ ʧʨʦʜʦʣʞʠʣʠ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʭʦʜ ʵʢʦʥʦʤʠʢʠ ʠʟ 

ʢʨʠʟʠʩʘ, ʧʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʟʠʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ, ʢ ʥʘʯʘʣʫ 2022 ʛ. ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʝʝ ʦʪʨʘʩʣʝʡ. ɺ 

ʢʦʥʮʝ ʬʝʚʨʘʣʷ 2022 ʛ. ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ ʚʥʦʚʴ ʠʩʧʳʪʘʣʘ ʩʝʨʴʸʟʥʦʝ ʧʦʪʨʷʩʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ 

ʚʚʝʜʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ɽʉ ʠ ʉʐɸ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʦʧʨʦʩ ʦ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʥʝ ʚ ʧʦʣʥʦʡ ʩʪʝʧʝʥʠ, ʪ.ʢ. 

ʧʨʦʰʣʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ ʚʨʝʤʝʥʠ. ɻʦʚʦʨʠʪʴ ʦ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʟʜʝʨʞʢʘʭ ʥʘ ʬʦʥʝ ʩʘʥʢʮʠʡ 

ʧʦʢʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʳ ʥʝ ʠʤʝʝʤ ʧʦʣʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʩʝʡʯʘʩ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʧʦ ʠʥʝʨʮʠʠ ʠ ʩʧʘʜ ʚ ʥʠʭ ʤʦʞʝʪ 

ʠʤʝʪʴ ʧʦʩʪʝʧʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʅʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʨʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤʠ 

ʤʝʨʘʤʠ ʚʥʝʰʥʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʋʞʝ ʩʝʡʯʘʩ ʩʪʨʫʢʪʫʨʘ ʩʧʨʦʩʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʨʳʥʢʝ ʠʟʤʝʥʠʣʘʩʴ. ɺʳʟʚʘʥʦ ʵʪʦ ʤʘʩʩʦʚʳʤ ʦʪʪʦʢʦʤ ʢʨʫʧʥʳʭ ʟʘʨʫʙʝʞʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʪʨʘʩʣʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʂ ʯʠʩʣʫ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪʨʘʩʣʝʡ ʦʪʥʦʩʷʪ ʘʚʪʦʤʦʙʠʣʴʥʫʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘʚʠʘʩʪʨʦʝʥʠʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. ɼʝʩʷʪʢʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʝʢʨʘʪʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʩʪʘʚʢʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʨʦʩʩʠʡʩʢʠʤ ʨʳʥʢʦʤ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʈʦʩʩʠʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʪʝʡʣʝʨʳ ʠ ʩʝʪʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʪʦʢ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʉʘʥʢʮʠʠ ʟʘʪʨʦʥʫʣʠ ʥʝ ʪʦʣʴʢʦ ʨʳʥʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʂ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʦʪʨʘʩʣʷʤ ʦʪʥʦʩʠʪʩʷ ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ, 

ʠʤʧʦʨʪ ʨʦʩʩʠʡʩʢʦʛʦ ʩʳʨʴʷ. 

ʅʘʯʘʚʰʠʡʩʷ ʚ ʤʘʨʪʝ ʢʨʠʟʠʩ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʨʘʟʠʣʩʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʠʩʧʳʪʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʈʦʩʩʠʠ. ʕʪʫ ʪʝʥʜʝʥʮʠʶ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʩʩʦʮʠʘʮʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʙʠʟʥʝʩʘ (ɸɽɹ). ɼʘʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʜʘʸʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʢʘʨʪʠʥʝ ʪʝʢʫʱʝʛʦ ʢʨʠʟʠʩʘ ʠ ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ. ʇʨʝʜʳʜʫʱʠʡ 2021 ʛ. ʙʳʣ 

ʦʜʥʦʟʥʘʯʥʦ ʫʜʘʯʥʳʤ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʙʠʟʥʝʩʘ ʚ ʈʦʩʩʠʠ, ʪ.ʢ. ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʨʦʩʪ 
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ʦʙʦʨʦʪʘ Ĳ ʢʦʤʧʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ. ʕʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʠ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʠʣ ʠʟ ʜʣʠʪʝʣʴʥʦʡ ʩʪʘʛʥʘʮʠʠ. 

ɺʝʩʥʦʡ 2022 ʛ. ʩʠʪʫʘʮʠʷ ʥʘ ʦʙʱʝʤ ʨʳʥʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʳʚʦʜʳ ɸɽɹ. ʈʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʡ (1-2 ʛʦʜʘ) ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ (3-5 ʣʝʪ) ʧʝʨʠʦʜʳ. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʥʝ ʦʧʨʘʚʜʘʣʦ ʦʞʠʜʘʥʠʷ ʙʦʣʝʝ ʯʝʤ ʫ 70% ʢʦʤʧʘʥʠʡ. ʅʘ 

ʧʨʝʜʩʪʦʷʱʠʝ 3 ʛʦʜʘ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʧʘʜʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʦʙʦʨʦʪʦʚ. 

ɺʚʝʜʸʥʥʳʝ ʩʘʥʢʮʠʠ ʠ ʦʙʱʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʪʫʘʮʠʠ ʥʝ ʜʘʶʪ ʧʦʚʦʜʦʚ ʧʨʝʜʤʝʪʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʢʦʣʦ 80% ʢʦʤʧʘʥʠʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʥʘ ʩʝʙʝ ʩʘʥʢʮʠʠ ɽʉ, ʉʐɸ, ʜʨʫʛʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʥʳʝ ʢʦʥʪʨʤʝʨʳ ʩʦ 

ʩʪʦʨʦʥʳ ʈʦʩʩʠʠ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʥʳʥʝʰʥʠʡ ʢʨʠʟʠʩ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʜʘʣʴʥʝʡʰʠʡ 

ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʙʠʟʥʝʩʝ ʩʪʘʥʝʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʚ ʦʪʣʠʯʠʠ ʦʪ 2020 ʛ. ʕʢʩʧʝʨʪʳ 

ʧʦʣʘʛʘʶʪ ʫʭʫʜʰʝʥʠʝ ʚ ʪʘʢʠʭ ʙʣʦʢʘʭ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ [11]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʥʝʛʘʪʠʚʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚʥʫʪʨʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʳʥʦʢ 

ʪʨʫʜʘ ʧʦʢʘ ʥʝ ʠʩʧʳʪʘʣ ʩʧʘʜ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʟʘ ʧʝʨʚʳʝ ʧʦʣʛʦʜʘ ʚ ʦʙʱʝʤ ʧʦ 

ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʥʷʪʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩ ʘʚʛʫʩʪʘ ʧʦ ʜʝʢʘʙʨʴ ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ 

ʩʦʭʨʘʥʷʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ɺ ʬʝʚʨʘʣʝ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʳʭ ʩʦʩʪʘʚʠʣʘ 71,8 ʤʣʥ., 

ʘ ʫʞʝ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʦʧʫʩʪʠʣʩʷ ʜʦ 71,4 ʤʣʥ. 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʩʪʘʪʠʩʪʠʢʘ ʦʪʣʠʯʘʝʪʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ 

ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʛʠʦʥʳ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ, ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʟʘʥʷʪʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩ 

ʬʝʚʨʘʣʷ ʧʦ ʘʧʨʝʣʴ, ʥʦ ʫʞʝ ʚ ʤʘʝ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʨʦʩʪ. ɺ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʩ ʬʝʚʨʘʣʷ ʧʦ ʤʘʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʧʘʜʝʥʠʝ. ʉʫʱʝʩʪʚʝʥʥʳʡ 

ʩʧʘʜ ʪʘʢʞʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʨʝʛʠʦʥʘʭ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʈʦʩʪ ʟʘʥʷʪʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. [17] 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ. ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʩ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ çʭʝʜ-ʭʘʥʪʝʨ.ʨʫè: ʩʘʡʪʘ ʧʦ 

ʧʦʠʩʢʫ ʠ ʧʨʝʜʣʦʞʝʥʠʶ ʨʘʙʦʪʳ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʜʘʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʩʚʝʜʝʥʠʡ ʦʙ ʘʢʪʫʘʣʴʥʳʭ ʚʘʢʘʥʩʠʷʭ ʠ ʨʝʟʶʤʝ, 

ʨʘʟʤʝʱʘʝʤʳʭ ʛʨʘʞʜʘʥʘʤʠ ʈʌ. ʅʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʚʘʢʘʥʩʠʡ, ʘ ʪʘʢʞʝ 

ʨʦʩʪ ʯʠʩʣʘ ʨʝʟʶʤʝ ʦʪ ʩʦʠʩʢʘʪʝʣʝʡ ʚ ʤʦʤʝʥʪʳ ʦʙʦʩʪʨʝʥʠʷ ʢʦʚʠʜʥʦʛʦ ʢʨʠʟʠʩʘ ʠ ʥʘʯʘʣʘ 

ʉɺʆ (ʨʠʩ.1.). 
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ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʝʟʢʦʤ ʩʦʢʨʘʱʝʥʠʠ ʜʦʩʪʫʧʥʳʭ ʚʘʢʘʥʩʠʡ ʠ ʘʢʪʠʚʥʳʭ ʨʝʟʶʤʝ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʝʨʚʳʭ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʘʥʪʠʢʦʚʠʜʥʳʭ ʤʝʨ. ʇʦʩʣʝ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʩ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚ ʥʘʯʘʣʝ 2021 ʛʦʜʘ ʟʘʤʝʪʝʥ ʫʚʝʨʝʥʥʳʡ ʨʦʩʪ ʜʦʩʪʫʧʥʳʭ 

ʚʘʢʘʥʩʠʡ, ʢʦʨʨʝʣʠʨʫʶʱʠʡ ʩ ʨʦʩʪʦʤ ʟʘʧʨʦʩʦʚ ʦʪ ʩʦʠʩʢʘʪʝʣʝʡ. ʉʠʪʫʘʮʠʷ, ʚʦʟʥʠʢʰʘʷ ʚ 

ʬʝʚʨʘʣʝ 2022 ʛ. ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʦʡ ʪʨʝʥʜ. ʂʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʚʘʢʘʥʩʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʦʩʴ ʧʦʩʣʝ 24 ʬʝʚʨʘʣʷ, ʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʟʘʧʨʦʩʦʚ ʥʘ ʨʘʙʦʪʫ ʦʪ ʛʨʘʞʜʘʥ (ʨʠʩ.2). 

ʊʘʢʞʝ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ 2021 ʛʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʨʘʟʤʝʱʝʥʥʳʭ ʚʘʢʘʥʩʠʡ ʧʦ ʚʩʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʣʘʩʪʷʤ ʥʘ ʪʨʫʜʦʚʦʤ ʨʳʥʢʝ ʈʦʩʩʠʠ. 

ɿʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʚ ʤʘʨʪʝ, ʜʘʣʝʝ ï ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʨʦʩʪ 

ʘʢʪʠʚʥʳʭ ʚʘʢʘʥʩʠʡ, ʥʘ ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʚʣʠʷʝʪ ʩʝʟʦʥʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ, ʠʤʝʶʱʘʷ 

ʪʝʥʜʝʥʮʠʶ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ 

ʚʠʜʝ ʩʪʫʜʝʥʪʦʚ ʠ ʪ.ʜ. [3] 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-150.png
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ɺ 2022 ʛʦʜʫ ʩʥʠʞʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ ʈʌ ʜʣʷ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ 

ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʩʧʘʜ ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ-

ʟʘ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ, ʫʭʦʜʘ ʧʦʩʪʘʚʱʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʭʥʠʢʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʚʣʠʷʣ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ 

ʪʨʫʜʘ ʚ ʈʌ ʜʣʷ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʩʪʘʣʦ ʚʚʝʜʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʙʤʝʥ ʚʘʣʶʪʳ 

ʠ ʝʝ ʧʝʨʝʚʦʜʳ, ʧʦʚʳʰʝʥʠʝ ʢʦʤʠʩʩʠʡ ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʪʘʢʠʭ ʩʜʝʣʦʢ, ʘ ʪʘʢʞʝ ʦʙʱʠʝ 

ʧʨʦʙʣʝʤʳ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʢʦʥʚʝʨʪʘʮʠʝʡ ʚʘʣʶʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ [14]. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʢʨʠʟʠʩ ʦʪʣʠʯʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʧʦʪʝʨʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʘʢ ʩʪʨʘʥʳ-ʨʝʮʠʧʠʝʥʪʘ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ, 

ʢʘʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʠʣʠ ʫʤʝʥʠʷʤʠ. 

ʆʜʥʘʢʦ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʄɺɼ ʈʌ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʛʦʜʫ. ɼʦ ʩʠʭ ʧʦʨ, ʦʙʱʝʝ ʯʠʩʣʦ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʧʨʝʙʳʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ ʜʦ ʟʥʘʯʝʥʠʡ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʜʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ. ɹʦʣʴʰʝʛʦ ʩʧʘʜʘ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʩʘʥʢʮʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʷ 

ʤʠʛʨʘʥʪʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚ ʈʌ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ: ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʘʥ ʜʦʥʦʨʦʚ-ʤʠʛʨʘʥʪʦʚ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʧʨʠʝʟʞʠʭ ʠʟ 

ʂʠʨʛʠʟʠʠ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. [18] 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʦʨʪʘʣʘ ʧʦ ʧʦʠʩʢʫ ʨʘʙʦʪʳ çʭʝʜ-ʭʘʥʪʝʨ.ʨʫè ʢʦʣʠʯʝʩʪʚʦ ʚʘʢʘʥʩʠʡ ʚ 

2022 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 ʛʦʜʦʤ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 17%, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʶʤʝ 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-151.png
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ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 18%. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʜʠʩʙʘʣʘʥʩʝ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ: ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʙʦʪʳ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʚʳʩʚʦʙʦʜʠʚʰʠʭʩʷ ʘʢʪʠʚʥʳʭ 

ʩʦʠʩʢʘʪʝʣʝʡ [2]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʧʦʩʣʝ 

ʩʦʙʳʪʠʡ ʬʝʚʨʘʣʷ 2022 ʛ., ʪʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠʭ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʠʩʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʥʢʮʠʡ. ɺ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʂʨʫʧʥʳʡ ʙʠʟʥʝʩ ʠ ʦʩʥʦʚʥʳʝ ʨʘʙʦʪʦʜʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʚʘʞʥʳʭ ʦʪʨʘʩʣʷʭ: ʛʝʥʝʨʘʮʠʷ ʵʥʝʨʛʠʠ, ʜʦʙʳʯʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʦʚ, 

ʘʚʠʘʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ɸʛʨʘʨʥʳʡ ʢʦʤʧʣʝʢʩ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʠʣʠ ʨʳʥʢʫ ʪʨʫʜʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʥʝʝ ʦʩʪʨʦ 

ʦʱʫʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʇʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʨʳʥʦʢ ʪʨʫʜʘ ʦʢʘʟʳʚʘʝʪ ʠ ʙʦʣʴʰʦʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʟʝʨʘ ɹʘʡʢʘʣ 

ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʫʨʦʨʪʦʚ ʊʫʨʮʠʠ ʠ ʏʝʨʥʦʛʦ ʤʦʨʷ. 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩʦʚ, ʨʘʩʪʝʪ 

ʩʬʝʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʞʝ ʫʧʦʤʷʥʫʪʦʤʫ ʨʝʩʫʨʩʫ çʭʝʜ-ʭʘʥʪʝʨ.ʨʫè, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʥʜʝʥʮʠʶ ʟʘʤʝʪʥʦ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʦʩʪʘ ʯʠʩʣʘ ʘʢʪʠʚʥʳʭ 

ʨʝʟʶʤʝ (ʧʦʠʩʢ ʨʘʙʦʪʳ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ ʨʘʟʤʝʱʝʥʥʳʤ ʚʘʢʘʥʩʠʷʤ (ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʙʦʪʳ) ï 

+24% ʨʝʟʶʤʝ ʠ -1% ʚʘʢʘʥʩʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʨʦʚʥʶ ʧʨʦʰʣʦʛʦ ʛʦʜʘ [16]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʘʥʜʝʤʠʠ 

ʢʦʨʦʥʘʚʠʨʫʩʘ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʝʱʝ ʥʝ ʧʨʦʷʚʠʣʠʩʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠ ʧʦʢʘ ʥʝ ʥʘʰʣʠ ʜʝʪʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʳʧʦʣʥʠʪʴ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ɺ ʪʦʤ ʯʠʩʣʝ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʜʦ ʢʦʥʮʘ ʨʘʩʢʨʳʚʰʠʤʠʩʷ 

ʵʬʬʝʢʪʘʤʠ ʦʪ ʩʘʥʢʮʠʡ, ʚʚʦʜʠʤʳʭ ʩʦ ʩʪʦʨʦʥʳ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʆʙʱʠʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ ʩʨʝʜʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʚʫʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ ʚʝʩʥʳ 2021 ʛ. ʠ ʢʦʥʮʘ 

ʟʠʤʳ 2022 ʛ. ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʨʘʟʤʝʱʘʝʤʳʭ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʚʘʢʘʥʩʠʡ. ʕʪʘ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʢʨʠʟʠʩ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʥʘ ʧʨʠʤʝʨʝ ʀʨʢʫʪʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʨʘʟʤʝʱʝʥʠʝ ʥʦʚʳʭ ʚʘʢʘʥʩʠʡ ʩʦʢʨʘʪʠʣʦʩʴ ʤʝʥʴʰʝ, 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
174 

 

 

ʯʝʤ ʧʦ ʩʪʨʘʥʝ. ʅʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʩʬʝʨʘʤʠ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʠʭ ʢʨʠʟʠʩʦʚ 

ʩʪʘʣʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʩʬʝʨʳ. ʂ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʢʨʠʟʠʩʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʵʪʠ ʫʩʣʦʚʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʯʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʟʚʦʣʠʣʠ ʤʘʩʰʪʘʙʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʜʩʪʨʦʠʪʴ ʩʚʦʡ 

ʨʝʞʠʤ ʧʦʜ ʫʩʣʦʚʠʷ ʧʘʥʜʝʤʠʠ, ʩʦʭʨʘʥʠʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï 

ʚʳʨʫʯʢʫ. ɺ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ 2022 ʛ. ʩʠʪʫʘʮʠʷ ʜʣʷ ʢʨʫʧʥʳʭ ʠʛʨʦʢʦʚ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚʳʛʣʷʜʠʪ ʠʥʘʯʝ. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ ʨʘʟʦʨʚʘʥʳ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʢʦʨʝʡʰʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥ ʜʦʩʪʫʧ ʢ ʩʝʨʚʠʩʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʈʦʩʩʠʠ ʩʣʦʞʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʚʝʜʝʥ ʮʝʣʳʡ ʨʷʜ 

ʪʦʨʛʦʚʳʭ ʵʤʙʘʨʛʦ, ʣʠʰʘʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʠ ʜʦʭʦʜʦʚ.   ɺ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʇʦʣʦʞʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʈʦʩʩʠʠ ʚ ʧʘʥʜʝʤʠʡʥʳʡ ʧʝʨʠʦʜ 

ʧʦʩʣʝ ʚʝʩʥʳ 2020 ʛ. ʠ ʧʦʩʣʝ ʬʝʚʨʘʣʷ 2022 ʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. ɿʘʢʨʳʪʠʝ ʛʨʘʥʠʮ 

ʟʘʪʨʫʜʥʠʣʦ ʧʨʠʚʣʝʯʝʥʠʝ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ ʚ ʈʦʩʩʠʶ. ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʧʦʩʪʨʘʜʘʣʘ 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ, ʛʜʝ ʪʨʫʜʦʚʳʝ ʤʠʛʨʘʥʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʘʥʢʮʠʠ ʠ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʥʝ 

ʟʘʩʪʘʚʠʣʠ ʤʠʛʨʘʥʪʦʚ ʧʦʪʝʨʷʪʴ ʠʥʪʝʨʝʩ ʢ ʨʳʥʢʫ ʪʨʫʜʘ ʚ ʈʌ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʘʢʝʝʚʘ ʄ.ɸ., ʂʥʦʙʝʣʴ ɸ.ʖ. ɺʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ // ʄʦʥʠʪʦʨʠʥʛ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʈʦʩʩʠʠ. ʊʝʥʜʝʥʮʠʠ ʠ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʚ ʫʩʣʦʚʠʷʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʝʛʦ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʝʩʦʤʳʭ ʩʪʘʪʝʡ ʜʦʭʦʜʘ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʵʢʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʛʘʨʘʥʪʠʨʫʝʪ ʩʪʨʘʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʚʢʣʘʜʦʤ, ʚ 
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ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʮʝʣʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʦʜʳ. ʀʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ 

ʚʘʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʚ ʮʝʣʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝʤʠ ʢʘʪʝʛʦʨʠʷʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʪʘʢʠʭ ʠ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʚʢʣʘʜʘ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʘʛʨʘʨʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ,  ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ  ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

Abstract. The paper analyzes the activities of the domestic agricultural business, in the context 

of import substitution and its contribution to ensuring the food independence of our state, 

including food production. On the one hand, agricultural products are one of the most significant 

items of state budget income from export operations, and on the other hand, they guarantee the 

countryôs food security, which is a significant contribution to ensuring the overall economic 

security of our country. An analysis of the effectiveness of the activities of domestic producers in 

the context of import substitution was carried out for the period from 2015 to 2020. The 

indicators of the dynamics of gross production as a whole of agricultural products by all 

categories of agricultural producers of Russia, as well as by such and individual industries, the 

dynamics of the contribution of certain categories of agricultural entrepreneurship to ensuring 

positive dynamics in the production of agricultural products, as well as to the formation of food 

independence of the Russian Federation, and their impact on the development of agricultural 

production in general. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʘʨʥʳʡ ʙʠʟʥʝʩ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʧʨʠʙʳʣʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

Keywords: agricultural business, crop production, animal husbandry, food sector, agricultural 

producers, productivity, profitability, profit, operational efficiency 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʇʂ ʚ ʮʝʣʦʤ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ï 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʛʦ ʦʩʥʦʚʥʦʡ, ʚʪʦʨʦʡ ʩʬʝʨʳ, ð ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʩʝʛʜʘ 

ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʨʦʛʘʪʠʚ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

 ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʩʯʠʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʢ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʩʳʨʴʷ, ʜʣʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ[1,5,7]. 
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ʇʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʩʦʚʳʭ ʩʪʘʪʝʡ 

ʜʦʭʦʜʘ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʵʢʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʛʘʨʘʥʪʠʨʫʝʪ 

ʩʪʨʘʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʚʢʣʘʜʦʤ, ʚ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚ ʮʝʣʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ[2,4,8,10]. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʚʩʝʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʭʦʟʷʡʩʪʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ. ɿʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʩ 2015 ʧʦ 2020 ʛʦʜʳ ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚʳʨʦʩ ʥʘ 1,3 ʪʨʣʥ.  ʨʫʙ., ʠ ʚ ʜʚʫʭ ʪʳʩʷʯʠ ʜʚʘʜʮʘʪʦʤ  ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʰʝʩʪʴ 

ʮʝʣʳʭ ʠ ʦʜʥʘ ʜʝʩʷʪʘʷ ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʯʪʦ ʥʘ ʜʚʘʜʮʘʪʴ ʩʝʤʴ ʮʝʣʳʭ ʠ ʯʝʪʳʨʝ ʜʝʩʷʪʳʭ 

ʧʨʦʮʝʥʪʘ, ʧʦʯʪʠ ʥʘ ʜʚʘʜʮʘʪʴ ʧʨʦʮʝʥʪʦʚ ʠ ʧʷʪʴ ʮʝʣʳʭ ʠ ʪʨʠ ʜʝʩʷʪʳʭ ʧʨʦʮʝʥʪʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ 2015 , 2017 ʠ 2019 ʛʦʜʘʭ (ʨʠʩʫʥʦʢ 1)[3,9]. 

 

ɺ 2020 ʛʦʜʫ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 

ʚ 3,3 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʠʣʠ ʥʘ 0,7 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʠʣʠ ʙʦʣʝ ʯʝʤ ʥʘ ʪʨʠʜʮʘʪʴ 

ʧʨʦʮʝʥʪʦʚ, ʙʦʣʴʰʝ, ʢ ʫʨʦʚʥʶ 2015 ʛʦʜʘ, ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʥʘ 12,9% ʠ 3,2% ʯʝʤ ʚ 2017 ʠ 2019 

ʛʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʤʝʯʘʝʪʩʷ 

ʠ ʚ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ,  ʛʜʝ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʦʜʳ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʨʦʩ ʥʘ 526,6 ʤʣʨʜ. ʨʫʙ., ʠʣʠ ʥʘ 22,8%, ʠ ʚ 2020 ʩʦʩʪʘʚʠʣ 2833,9 

ʤʣʨʜ. ʨʫʙ., ʯʪʦ ʥʘ 12,9% ʠ 3,2% ʙʦʣʴʰʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʫʨʦʚʥʶ 2017 ʠ 2019 ʛʦʜʘ. 

ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ, ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʭʦʟʷʡʩʪʚ, ʟʘ ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ (ʨʠʩʫʥʦʢ 

2). 
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ʊʘʢ ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʟʘ 

ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ  ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ  0,53 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ ʠ ʚ ʜʚʫʭ ʪʳʩʷʯʠ ʜʚʘʜʮʘʪʦʤ  ʛʦʜʫ ʵʪʘ 

ʮʠʬʨʘ ʚʳʨʦʩʣʘ ʜʦ  1,8 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʯʪʦ ʥʘ ʩʦʨʦʢ ʜʚʘ ʧʨʦʮʝʥʪʘ, ʪʨʠʜʮʘʪʴ ʯʝʪʳʨʝ 

ʧʨʦʮʝʥʪʘ ʠ ʜʝʚʷʪʴ ʮʝʣʳʭ ʠ ʯʝʪʳʨʝ ʜʝʩʷʪʳʭ ʧʨʦʮʝʥʪʘ ʚʳʰʝ, ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʫʨʦʚʥʶ 2015, 

2017 ʠ 2019 ʛʦʜʘ[11]. 

 

ɺʪʦʨʫʶ ʧʦʟʠʮʠʶ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 

ʩ 2015 ʧʦ 2020 ʛʦʜʳ, ʟʘʥʠʤʘʶʪ ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ. ʀʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢ 2020 ʛʦʜʫ 

ʚʳʨʦʩʣʦ ʥʘ 27,6 ʤʣʨʜ. ʨʫʙ., ʠ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 901,1 ʤʣʨʜ. ʨʫʙ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 8,0%, 1,1% ʠ 2,3% ʙʦʣʴʰʝ ʫʨʦʚʥʷ 2015, 2017 ʠ 2019 ʛʦʜʘ. 

ɺ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ, ʚ 2020 ʛʦʜʫ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʦʙʲʝʤʝ 706,0 ʤʣʨʜ. ʨʫʙ., ʯʪʦ ʥʘ 59,7%, 41,5% ʠ 10,8% ʙʦʣʴʰʝ, ʢ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫ 2015, 2017 ʠ 2019 ʛʦʜʦʚ. 

ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʭʦʟʷʡʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʩ 2015 

ʧʦ 2020 ʛʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʙʦʣʴʰʝ ʚʩʝʛʦ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʨʦʩʪ ʢʦʪʦʨʦʡ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 

330,7 ʤʣʨʜ. ʨʫʙ., ʠ ʚ 2020 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 1765,4 ʤʣʨʜ. ʨʫʙ. 
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ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2015, 2017 ʠ 2019 ʛʦʜʘ, ʦʥ ʫʚʝʣʠʯʠʣʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 33,2%, 19,1% ʠ 3,4%. 

 ɺ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ, ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʳʨʦʩʣʦ ʥʘ 93,5 ʤʣʨʜ. ʨʫʙ., ʠ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 901,1 ʤʣʨʜ. ʨʫʙ., ʯʪʦ 

ʥʘ 11,5%, 1,1% ʠ 2,3% ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 2015, 2017 

ʠ 2019 ʛʦʜʘ (ʨʠʩʫʥʦʢ 3). 

 

ʂ(ʌ)ʍ ʧʨʦʠʟʚʝʜʝʥʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 2020 ʛʦʜʫ ʚ ʦʙʲʝʤʝ ʩʪʦ 

ʰʝʩʪʴʜʝʩʷʪ ʩʝʤʴ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʥʘ ʧʷʪʴʜʝʩʷʪ ʪʨʠ, ʜʚʘʜʮʘʪʴ ʜʚʘ ʠ ʰʝʩʪʴ 

ʧʨʦʮʝʥʪʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2015, 2017 ʠ 2020 ʛʦʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʛʨʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 

2020 ʛʦʜʳ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʢʦʪʦʨʳʭ ʚʳʨʦʩ ʩ 54,0% ʚ 2015 ʛʦʜʫ ʜʦ 58,3% ʚ 2020 ʛʦʜʫ (ʨʦʩʪ ʩʦʩʪʘʚʠʣ 4,3%), ʠ ʧʦ 

ʢʨʝʩʪʴʷʥʩʢʠʤ (ʬʝʨʤʝʨʩʢʠʤ) ʭʦʟʷʡʩʪʚʘʤ, ʯʝʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘ ʰʝʩʪʠʣʝʪʥʠʡ ʘʥʘʣʠʟʠʨʫʝʤʳʡ 

ʧʝʨʠʦʜ ʚʳʨʦʩ ʩ 11,5% ʚ 2015 ʛʦʜʫ, ʜʦ 14,3% ʚ 2020 ʛʦʜʫ. ʈʦʩʪ ʩʦʩʪʘʚʠʣ 2,8%. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʂ(ʌ)ʍ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 

27,4%, ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2015 ʛʦʜʦʤ ʤʝʥʴʰʝ 

ʥʘ 7,1%. 

ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʈʦʩʩʠʠ, ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʦʜʳ, ʚ 2020 ʛʦʜʫ ʧʦʯʪʠ 60% ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʢʦʣʦ 30% ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʃʇʍ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʟʘ ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʩ 2015 ʧʦ 2020 ʛʦʜʳ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚʩʝʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ï ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʪʝʛʦʨʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʛʣʘʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʣʴʥʘ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ,  ð ʙʦʣʝʝ 70%. ʆʢʦʣʦ 30% 

ʧʨʦʜʫʢʮʠʠ ʵʪʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʂ(ʌ)ʍ. 
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ɺ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʦʚʦʱʝʡ, ʘ ʪʘʢʞʝ ʧʣʦʜʦʚ ʠ ʷʛʦʜ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ 

ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʫʥʯʠʢʦʚ ʆ.ʅ., ɼʞʫʭʘ ɺ.ʄ., ʍʦʣʦʜʦʚ ʆ.ɸ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʘʛʨʘʨʥʦʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ // 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʳ 

ʚʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ ð ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  ʧ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ: 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2019. ʉ.122-128. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʙʦʪʘʥʠʢʦ-ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʠʣʠ ʚʚʝʜʝʥʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʇʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʦʡ 

ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʧʣʦʱʘʜʠ 5,1 ʛʘ. ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʚʚʝʜʝʥʠʷ ʜʣʠʪʝʣʴʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ. ʇʨʦʝʢʪ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ɻʆʉʊ 

ʈ, ʥʘʫʯʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʋʪʦʯʥʝʥ ʨʝʣʴʝʬ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. 

Abstract. The article discusses the specifics of the development of a project for conducting soil-

reclamation and botanical-cultural surveys, taking into account modern requirements for the 

return or introduction of unused land into agricultural circulation. The project on the 

development and coordination of cultural and technical land reclamation was carried out in the 

Stavropol district of the Samara region on an area of 5.1 hectares. A survey of the territory was 

conducted and reclamation measures were presented for the introduction of a long-unused plot 

into agricultural circulation. The project was developed on the basis of updated normative 

documents of GOST R, scientific research and methodological techniques. The relief and 

location of the land plot, soil and climatic conditions, hydrological conditions have been 

clarified, the state of the soil cover, soil-forming rocks and vegetation has been studied. The state 

of soil fertility has been studied. Reclamation measures have been developed that contribute to 

the preservation and reproduction of the soil fertility of this site when introduced into 

agricultural circulation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʙʦʪʘʥʠʢʦ-ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʣʘʥ, ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʝʢʪ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʦʡ 

ʤʝʣʠʦʨʘʮʠʠ 
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ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʙʦʪʘʥʠʢʦ-

ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʚ ʨʝʝʩʪʨ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʥʪʫʨʘʭ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ 5,1 ʛʘ ʷʚʣʷʝʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ (ʣʫʛʦʚʳʝ ʪʨʘʚʳ, ʜʨʝʚʝʩʥʘʷ ʠ ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ), ʬʘʢʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʫʯʘʩʪʢʘ (ʟʘʢʦʯʢʘʨʝʥʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʢʘʤʥʝʡ) ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʥʝ ʠʩʧʦʣʴʟʫʝʤʦʩʪʴ 

ʫʯʘʩʪʢʘ. ʋʪʦʯʥʷʶʪʩʷ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ, ʦʙʩʣʝʜʫʝʪʩʷ ʝʛʦ ʨʝʣʴʝʬ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʫʶ ʩʲʸʤʢʠ ʫʯʘʩʪʢʘ, ʚʳʧʦʣʥʠʪʴ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʝʨʝʯʝʪʥʘʷ ʚʝʜʦʤʦʩʪʴ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ, ʧʦʜʣʝʞʘʱʘʷ ʫʜʘʣʝʥʠʶ 

ʜʨʝʚʦʩʪʦʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʬʦʪʦʤʘʪʝʨʠʘʣʘʤʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʦʚ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ. 

ɺʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʝ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ 

ʟʝʤʝʣʴ.  ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, 

ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʠʭ ʧʨʝʜʝʣʘʭ[1, 2]. 

ʎʝʣʴ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ, ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʝʩʪʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. ʆʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 5,1 ʛʝʢʪʘʨ (51315 ʢʚ. ʤ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚ ʟʦʥʝ ʣʝʩʦʩʪʝʧʠ ʅʠʟʤʝʥʥʦʛʦ ɿʘʚʦʣʞʴʷ, ʥʘ ʩʪʳʢʝ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʳ. ɺ 

ʩ. ɺʘʩʠʣʴʝʚʢʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʙʦʪʘʥʠʢʦ-ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʙʦʪʘʥʠʢʦ-ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠ ʦʪʯʝʪ ʚ ʛʨʘʥʠʮʘʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ. ʈʘʙʦʪʳ 
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ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 47133330.2016. ʄʘʩʰʪʘʙʳ ʙʦʪʘʥʠʢʦ-ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ 

ʩʲʝʤʦʢ ʘʥʘʣʦʛʠʯʥʳ ʤʘʩʰʪʘʙʘʤ ʧʦʯʚʝʥʥʳʭ ʩʲʝʤʦʢ: 1:100000 ï 0,5; 1:50000 ï 1; 1:25000 ï 

2; 1:10000 ï 4; 1:5000 ï 4; 1:2000 ï 8. ʂʦʣʠʯʝʩʪʚʦ ʰʫʨʬʦʚ ʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ [3-

10]. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʠ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʅʋ 

çɺʦʣʞʅʀʀɻʠʄè. ʇʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ: 

½ ʨʅ ʩʦʣʝʚʦʡ ʩʫʩʧʝʥʟʠʠ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ ɻʆʉʊ 26483-85; 

½ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʘʟʦʪʘ. ɻʆʉʊ 26488-85 çʇʦʯʚʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʧʦ 

ʤʝʪʦʜʫ ʎʀʅɸʆè; 

½ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ɻʆʉʊ 26205-91 çʇʦʯʚʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʜʚʠʞʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʧʦ ʤʝʪʦʜʫ ʄʘʯʠʛʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆè; 

½ ʛʫʤʫʩ ʦʧʨʝʜʝʣʝʥ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ. ɻʆʉʊ 26213-912; 

½ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʨʝʞʫʱʠʭ 

ʢʦʣʝʮ ʅ.ɸ. ʂʘʯʠʥʩʢʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʯʘʩʪʠʮ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʦʯʚ ɻʆʉʊ 

12536-2014 çɻʨʫʥʪʳ ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

(ʟʝʨʥʦʚʦʛʦ) ʠ ʤʠʢʨʦʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘè 

½ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠʟʫʯʘʣʠʩʴ ʧʦ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʧʦ 10 ʩʢʚʘʞʠʥʘʤ ʜʦ 

ʛʣʫʙʠʥʳ 1,5-2,0 ʤ, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ï ʚ 10 ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʧʦ ʩʣʦʷʤ 5-10, 15-20, 25-30, 

35-40 ʩʤ. 

½ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʬʠʣʴʪʨʘʮʠʷ, ʧʦʣʝʚʘʷ (ʥʘʠʤʝʥʴʰʘʷ) ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʨʠ ʦʜʥʦʨʦʜʥʦʤ 

ʨʝʣʴʝʬʝ ʠ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ 4-ʭ ʪʦʯʢʘʭ; ɸʥʘʣʠʟʳ ʧʦʯʚ ʚʳʧʦʣʥʝʥʳ ʧʦ 

ʤʝʪʦʜʠʢʘʤ, (ɻʆʉʊ 30672-2019). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʋʯʘʩʪʦʢ ʚ ʛʨʘʥʠʮʘʭ ʩʝʣʴʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ ɺʘʩʠʣʴʝʚʢʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʩʧʦʢʦʡʥʳʡ ʨʝʣʴʝʬ ʠ ʚʠʜ 

ʧʣʦʩʢʦʡ, ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʦʡ ʨʘʚʥʠʥʳ. ʈʝʣʴʝʬʦʬʦʨʤʠʨʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʩʫʛʣʠʥʠʩʪʦ-

ʩʫʧʝʩʯʘʥʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʛʨʘʥʠʮʘʭ ʫʯʘʩʪʢʘ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʪʠʧʘʤʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʩʝʨʳʭ ʣʝʩʥʳʭ ʠ ʯʝʨʥʦʟʸʤʦʚ ʪʠʧʠʯʥʳʭ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦʩʤʳʪʳʭ, ʩ ʫʯʘʩʪʠʝʤ ʣʫʛʦʚʘʪʳʭ ʠ ʩʝʨʳʭ ʣʝʩʥʳʭ. ɻʝʥʝʟʠʩ ʜʘʥʥʦʛʦ 

ʪʠʧʘ ʯʝʨʥʦʟʝʤʦʚ ʩʚʷʟʘʥ ʩ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦ 

ʜʝʬʠʮʠʪʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 
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ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʯʚ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʝʨʝʜʝʣʘʭ, ʦʪ ʣʝʛʢʠʭ 

ʩʫʛʣʠʥʢʦʚ ʜʦ ʩʫʧʝʩʝʡ ʠ ʧʝʩʢʦʚ. 

ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʱʥʳʤ ʧʝʨʝʛʥʦʡʥʳʤ ʛʦʨʠʟʦʥʪʦʤ (30-50 ʩʤ), ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ 2,8 % ʛʫʤʫʩʘ, ʠ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʆʜʥʘʢʦ ʠʤʝʶʪ ʥʠʟʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʯʝʨʥʦʟʝʤʦʚ 

ʪʠʧʠʯʥʳʭ ʰʣʦ ʧʦʜ ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʤʠ ʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʟʘʣʝʛʘʶʪ ʛʣʫʙʦʢʦ (10-20 ʤ ʠ ʙʦʣʝʝ). 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʦʚʳʤʠ ʪʨʘʚʘʤʠ. ɺʳʷʚʣʝʥʘ 

ʜʠʢʦʨʘʩʪʫʱʘʷ ʩʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ï ʤʦʣʦʯʘʡ ʙʦʣʦʪʥʳʡ, ʪʘʪʘʨʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, 

ʤʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʙʫʨʘʯʥʠʢʦʮʚʝʪʥʳʭ ʠ ʜʨ.  ʉʨʝʜʠ ʩʪʝʧʥʳʭ ʪʨʘʚ ʦʩʦʙʝʥʥʦ 

ʚʳʜʝʣʷʶʪʩʷ ʜʝʨʥʦʚʠʥʥʳʝ ï ʟʣʘʢʠ, ʢʦʚʳʣʴ ʚʦʣʦʩʦʚʠʜʥʳʡ, ʪʠʤʦʬʝʝʚʢʘ ʩʪʝʧʥʘʷ, ʚʝʡʥʠʢ 

ʥʘʟʝʤʥʳʡ, ʦʚʩʝʮ ʧʫʩʪʳʥʥʳʡ, ʤʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ, ʦʚʩʷʥʠʮʘ ʙʦʨʦʟʜʯʘʪʘʷ, ʢʦʩʪʨʝʮ 

ʙʝʨʝʛʦʚʦʡ, ʞʠʪʥʷʢ ʛʨʝʙʥʝʚʠʜʥʳʡ, ʧʳʨʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ, ʦʩʦʢʘ ʨʘʥʥʷʷ ʠ ʜʨ. 

ʇʦʯʚʳ ʫʯʘʩʪʢʘ ʟʘʜʝʨʥʦʚʘʥʳ ʛʫʩʪʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʢʦʨʥʝʚʠʱ, ʢʦʨʥʝʡ, ʦʩʥʦʚʘʥʠʡ 

ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʦʯʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʠ 

ʧʦʯʚ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɿʥʘʥʠʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʪʘʢʞʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʥʝʟʠʩʝ, ʵʚʦʣʶʮʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʯʚ. ʅʘ ʦʩʥʦʚʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ çʦʙʨʘʟè 

ʧʦʯʚʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʶ ʚʣʘʛʠ ʠ ʧʨ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʩʣʝʜʫʝʤʘʷ ʧʦʯʚʘ ʫʯʘʩʪʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʛʢʠʤʠ ʧʦʯʚʘʤʠ (ʩʫʧʝʩʴ, ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʠ ʧʨ.), ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʳʩʦʢʫʶ 

ʬʠʣʴʪʨʘʮʠʶ ʚʣʘʛʠ ʩʢʚʦʟʴ ʧʦʯʚʫ, ʤʘʣʳʡ ʜʠʘʧʘʟʦʥ ʜʦʩʪʫʧʥʦʡ ʚʦʜʳ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʙʳʩʪʨʳʡ 

ʧʨʦʛʨʝʚ (ʪʘʙʣʠʮʘ 1). 
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ɸʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʘʭ 2-6. 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʯʚʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ ʦʯʝʥʴ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ï 3,09 ʛʘ, ʥʠʟʢʦʝ ï 2,01 ʛʘ, ʚʳʩʦʢʦʝ ï 0,02 ʛʘ. 

 

ʅʘʙʣʶʜʘʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ð 4,13 ʛʘ, ʥʠʟʢʦʝ ï0,97 

ʛʘ. 

ʌʦʩʬʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʨʦʩʪ ʚ ʧʝʨʚʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʨʷʜʢʦʚʦʝ ʧʨʠʧʦʩʝʚʥʦʝ ʚʥʝʩʝʥʠʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ (15-20 ʢʛ/ʛʘ) ʚ 

ʥʝʙʦʣʴʰʠʭ ʜʦʟʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʫʣʴʪʫʨ. ʌʦʩʬʦʨʥʦʝ ʧʠʪʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʧʝʨʝʟʠʤʦʚʢʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ. 

 

ɺ ʧʦʯʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 0,79 ʛʘ, 

ʧʦʚʳʰʝʥʥʦʝ ð 2,44 ʛʘ, ʚʳʩʦʢʦʝ ï1,68 ʛʘ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ï 0,21 ʛʘ. 
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ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʫʨʦʚʥʷ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʥʦʩʠʤʳʡ ʚ ʧʦʯʚʫ ʢʘʣʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ, ʠ ʣʠʰʴ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʚʦʟʨʘʩʪʘʶʱʠʝ ʜʦʟʳ ʨʘʩʭʦʜʫʶʪʩʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʩʝʤʝʥʘʤʠ. 

ʂʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʢʘʣʠʡʥʘʷ ʩʦʣʴ, ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʦʩʠʪʴ 

ʦʩʝʥʴʶ ʧʦʜ ʧʝʨʝʧʘʰʢʫ ʠʣʠ ʚʝʩʝʥʥʶʶ ʧʝʨʝʧʘʰʢʫ ʧʦʯʚʳ ʠ ʞʝʣʘʪʝʣʴʥʦ ʩ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʳʭ ʬʦʨʤ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʫʯʘʩʪʢʘ ʥʠʟʢʦʝ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʯʝʥʴ ʥʠʟʢʦʝ ï 0,91 ʛʘ, ʥʠʟʢʦʝ ï 4,21 ʛʘ. 

ʅʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʣʷ ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʩʝʣʴʭʦʟ ʦʙʦʨʦʪ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ 

ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʩʦʣʦʤʝʥʥʦʡ ʨʝʟʢʠ ð ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʫʣʫʯʰʝʥʠʷ 

ʛʫʤʫʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʠ ʫʩʠʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ. 

ɺ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ʫʯʘʩʪʢʘ ʩʦʜʝʨʞʘʥʠʝ ʉʘ ʠ ʄg ʤʠʥʠʤʘʣʴʥʦ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʥʝʩʝʥʳ ʠʟ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʘ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʢʫʤʫʣʠʨʦʚʘʥʳ ʚ ʛʦʨʠʟʦʥʪʘʭ ɺ-ɺʉ-

ʉ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʣʦʝ ʘʢʢʫʤʫʣʷʮʠʠ ʜʦ 10-15%. 
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ʅʝʡʪʨʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʚʳʷʚʣʝʥʘ ʥʘ ʧʣʦʱʘʜʠ ï 0,02 ʛʘ ʠ ʱʝʣʦʯʥʘʷ ï 

5,08 ʛʘ. 

ɺʥʝʩʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʨʴ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. 

ʇʨʦʚʝʜʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠ 

ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥʳ ʫʯʘʩʪʢʘ ʚ ʤʘʩʰʪʘʙʝ 1:500, ʧʝʨʝʯʝʪʥʘʷ ʚʝʜʦʤʦʩʪʴ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ. ʉʜʝʣʘʥʳ ʬʦʪʦʛʨʘʬʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʫʯʘʩʪʢʫ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʝʛʦ ʥʝ 

ʠʩʧʦʣʴʟʫʝʤʦʩʪʴ [11, 12]. 

ʇʦ ʜʘʥʥʳʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʦʚ ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ 

ʫʯʘʩʪʢʘ ʨʘʚʥʠʥʥʳʡ, ʠʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʩʢʣʦʥʳ, ʧʨʦʠʟʨʘʩʪʘʝʪ 102 ʜʝʨʝʚʘ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ, ʢʫʩʪʘʨʥʠʢʠ, ʧʦʨʦʩʣʴ, ʣʫʛʦʚʳʝ ʪʨʘʚʳ ï 100 % ʧʦʢʨʳʪʠʝ, ʟʘʭʣʘʤʣʝʥʥʦʩʪʴ ï 

ʦʪʩʫʪʩʪʚʫʝʪ, ʧʥʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʆʧʨʝʜʝʣʝʥʳ ʚʠʜʳ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

5,1 ʛʘ (51315 ʢʚ. ʤ):   

1. ʂʦʨʯʝʚʢʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʨʥʝʡ ʩʨʝʟʘʥʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʠ 

ʤʝʣʢʦʣʝʩʴʷ ʢʦʨʯʝʚʘʣʴʥʦʡ ʙʦʨʦʥʦʡ ʥʘ ʪʨʘʢʪʦʨʝ ʤʦʱʥʦʩʪʴʶ 79 ʢɺʪ (108 ʣ. ʩ.) (ʣʠʙʦ 

ʘʥʘʣʦʛʦʤ) 

2. ʀʟʤʝʣʴʯʝʥʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʚ ʱʝʧʫ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʜʦʙʨʝʥʠʷ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʣʠʙʦ ʠʭ ʚʳʚʦʟ ʥʘ ʧʦʣʠʛʦʥ ʊɹʆ) 

3. ʇʣʘʥʠʨʦʚʢʘ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʙʫʣʴʜʦʟʝʨʘʤʠ ʤʦʱʥʦʩʪʴʶ: 132 ʢɺʪ (180 ʣ. ʩ.) (ʣʠʙʦ 

ʘʥʘʣʦʛʦʤ). 

4. ʂʦʨʯʝʚʢʘ ʢʦʨʥʝʡ ʩʨʝʟʘʥʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʠ ʤʝʣʢʦʣʝʩʴʷ ʢʦʨʯʝʚʘʣʴʥʦʡ ʙʦʨʦʥʦʡ ʥʘ 

ʪʨʘʢʪʦʨʝ ʤʦʱʥʦʩʪʴʶ 79 ʢɺʪ (108 ʣ. ʩ.) (ʣʠʙʦ ʘʥʘʣʦʛʦʤ). 

5. ʍʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʛʣʠʬʦʩʘʪʩʦʜʝʨʞʘʱʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 2,0ʣ/ʛʘ, ʨʘʟʚʝʜʝʥʥʦʡ ʚʦʜʦʡ ʜʦ 100 ʣ/ʛʘ 

(ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ). ʅʘʟʝʤʥʘʷ ʦʙʨʘʙʦʪʢʘ ʄʊɿ-82 ʚ ʘʛʨʝʛʘʪʝ ʩ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʆʇʐ-15 

(ʣʠʙʦ ʘʥʘʣʦʛʦʤ). ʇʦʜʚʦʟ ʚʦʜʳ ʂʘʤɸɿ ʩ ʧʨʠʮʝʧʥʦʡ ʝʤʢʦʩʪʴʶ 10 ʤ ʢʫʙ. 

6. ɼʠʩʢʦʚʘʥʠʝ ʩʪʝʨʥʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʩ.-ʭ. ʢʫʣʴʪʫʨ ʪʨʘʢʪʦʨʦʤ ɹʊɿ-260 ʩ ɹɼʊ-3 ʠʣʠ ʄʊɿ-1221 ʙʝʟ 

ʢʘʪʢʘ (ʣʠʙʦ ʘʥʘʣʦʛʦʤ) ʟʘ 1 ʧʨʦʭʦʜ. 
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7. ɹʦʨʦʥʦʚʘʥʠʝ ʧʦʯʚʳ ʜʣʷ ʨʘʟʙʠʚʘʥʠʷ (ʠʟʤʝʣʴʯʝʥʠʷ) ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʧʦʯʚʳ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ ʪʨʘʢʪʦʨʦʤ ʂ-701 ʚ ʘʛʨʝʛʘʪʝ ʩ ʙʦʨʦʥʦʡ; ɹʊɿ-260; ʊ-

150; ʄʊɿ-1221 ʩʮʝʧʢʘ ʙʦʨʦʥ ɹɿʊ-1.0 (ʣʠʙʦ ʘʥʘʣʦʛʦʤ) ʚ 2 ʩʣʝʜʘ ʟʘ 2ʧʨʦʭʦʜʘ. 

ʇʨʦʝʢʪʥʦ-ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʫʶ ʤʝʣʠʦʨʘʮʠʶ ʟʝʤʝʣʴ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʥʩʪʨʫʢʮʠʝʡ çʆ ʧʦʨʷʜʢʝ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʛʣʘʩʦʚʘʥʠʷ, 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʩʦʩʪʘʚʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ 

ʟʝʤʝʣʴè ʈɼ-ɸʇʂ 3.00,01.002-02/ ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ/ ʄʦʩʢʚʘ 2002 ʛ.; 

ʄɼ ʉ 81-35.2004 çʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌè / ɻʦʩʩʪʨʦʡ ʈʦʩʩʠʠ/ ʄʦʩʢʚʘ 2004 ʛ. 

ʉʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʉʚʦʜʥʦʛʦ ʩʤʝʪʥʦʛʦ ʨʘʩʯʝʪʘ ʠ 

ʣʦʢʘʣʴʥʳʭ ʩʤʝʪ. ʃʦʢʘʣʴʥʳʝ ʩʤʝʪʳ ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʝ ʚʝʜʦʤʦʩʪʝʡ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʊɽʈ-2001 ʚ ʨʝʜʘʢʮʠʠ 2014 ʛ. ʉʤʝʪʥʦ-

ʬʠʥʘʥʩʦʚʳʡ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʂ çɻʈɸʅɼ- ʉʤʝʪʘ 2019è. ʉʤʝʪʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʯʥʳʭ ʨʘʩʮʝʥʦʢ (ʊɽʈ) çʊɽʈ-

2014è. ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʨʘʩʩʯʠʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʄɼʉ 81- 33.2004) / 

ɻʦʩʩʪʨʦʡ ʈʦʩʩʠʠ/ ʄʦʩʢʚʘ 2004 ʛ. ʈʘʟʤʝʨ ʩʤʝʪʥʦʡ ʧʨʠʙʳʣʠ ʨʘʩʩʯʠʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʩʤʝʪʥʦʡ ʧʨʠʙʳʣʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

(ʄɼʉ 81- 25.2001) /ɻʦʩʩʪʨʦʡ ʈʦʩʩʠʠ/ ʄʦʩʢʚʘ 2001 ʛ. ʇʝʨʝʚʦʜ ʚ ʪʝʢʫʱʠʝ ʮʝʥʳ 2 ʢʚʘʨʪʘʣʘ 

2022 ʛ. ʧʨʦʠʟʚʝʜʝʥ ʙʘʟʠʩʥʦ-ʠʥʜʝʢʩʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ ʠʟʤʝʥʝʥʠʷ 

ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʢ ʙʘʟʠʩʥʳʤ ʮʝʥʘʤ 2001 ʛʦʜʘ. 

ʉ ʮʝʣʴʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʨʯʝʚʢʘ ʢʫʩʪʘʨʥʠʢʘ ʠ 

ʤʝʣʢʦʣʝʩʴʷ, ʘ ʪʘʢʞʝ ʫʜʘʣʝʥʠʝ ʜʨʝʚʦʩʪʦʷ ʥʘ ʫʯʘʩʪʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʳ ʧʦ ʚʳʨʫʙʢʝ 

ʜʝʨʝʚʴʝʚ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʯʘʩʪʢʘ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 10.01.1996 ˉ 

4-ʌɿ çʆ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴè (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ 8 ʜʝʢʘʙʨʷ 2020 ʛ.). ʇʨʝʜʣʦʞʝʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʩʚʷʟʘʥʳ ʩ ʢʦʨʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʫʯʘʩʪʢʘ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ, 
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ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʚʝʩʪʠ ʫʯʘʩʪʦʢ ʚ 

ʨʝʝʩʪʨ ʟʝʤʝʣʴ ʩʝʣʴʩʭʦʟʥʘʟʥʘʯʝʥʠʷ. 

ʄʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʟʝʤʝʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ, ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʨʘʤʢʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʨʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʟʝʤʝʣʴ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ (ʚʳʚʦʜʳ) 

ʂʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʝʛʦ ʦʩʚʦʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʟʝʤʝʣʴ ʠ ʦʭʨʘʥʝ ʧʦʯʚ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʙʝʩʧʝʯʠʪ ʚʦʟʚʨʘʪ 

ʟʝʤʣʠ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. 
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ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʠ 

ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʥʝʛʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʝʝ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʲʝʤʳ ʤʠʨʦʚʦʛʦ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʨʘʩʩʤʦʪʨʝʥ ʙʘʣʘʥʩ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠʚʦʜʷʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʜʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʳʷʚʣʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʩʩʣʝʜʦʚʘʥʘ ʤʠʨʦʚʘʷ 

ʢʦʥʲʶʥʢʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʳʥʢʘ ʚ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʥʦʛʦ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

Annotation. In modern conditions of constant growth of the worldôs population, the issue of 

providing it with food of plant and animal origin is being actualized, which is impossible without 

increasing the volume of grain production and products obtained from it, and this implies an 

increase in the efficiency of the industry, which is impossible without its further intensification. 

In this regard, the volumes of world imports and exports of mineral fertilizers are analyzed, the 

balance of demand and supply of mineral fertilizers is considered. The qualitative characteristics 

of mineral fertilizers are given, the classification of these products is given, their main producers 

are identified and identified, the global conjuncture of the relevant market is investigated in 

conditions of mutual sanctions pressure. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʤʠʨʦʚʦʡ ʨʳʥʦʢ, ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ, ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ 

Keywords: agriculture, mineral fertilizers, classification, innovative fertilizers, world market, 

supply and demand, sanctions pressure 

ʄʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʘʷ ʭʠʤʠʟʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ. 

ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʪʦʚ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. [5] 

ʅʘʩʫʱʥʦʡ ʤʠʨʦʚʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʝʨʥʦʤ ʠ ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʥʝʛʦ ʧʨʦʜʫʢʮʠʝʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʠ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. [8] 
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ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ). 

ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʫʨʦʚʥʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. 

 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (IFA) ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʚʳʨʦʩʣʦ ʚ ʰʝʩʪʴ ʨʘʟ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʦʩʪʫ ʩʧʨʦʩʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ, ʘ ʪʘʢʞʝ 

ʮʝʣʝʚʳʝ ʩʫʙʩʠʜʠʠ ʘʛʨʘʨʠʷʤ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ ʠ ʀʥʜʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʠʤʧʦʨʪ ʂʠʪʘʷ (ʨʠʩ.1) 
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ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʜʦʙʨʝʥʠʡ ʚʳʩʪʫʧʘʶʪ ʂʠʪʘʡ ʠ ʀʥʜʠʷ: ʠʤʝʥʥʦ ʦʥʠ ʚʣʠʷʶʪ 

ʥʘ ʤʠʨʦʚʳʝ ʮʝʥʳ ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ 

ʵʪʦʛʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʰʣʠʥ ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. [1] 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʜʦʙʨʝʥʠʡ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʤʦʥʦʧʦʣʠʟʠʨʦʚʘʥʥʳʤ. 

ʂʨʫʧʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʯʠʪʘʶʪʩʷ ʪʘʢʞʝ ʉʐɸ, ʚʩʷ ɽʚʨʦʧʘ, 

ɹʨʘʟʠʣʠʷ, ʈʦʩʩʠʷ ʠ ʂʘʥʘʜʘ, ʧʨʠ ʯʝʤ, ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 60% ʚʩʝʛʦ ʦʙʲʝʤʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ɸʇʂ (ʨʠʩ. 2). 

ʈʦʩʪ ʤʠʨʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ ʫʜʦʙʨʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʩʝʟʦʥʘ 2018/19 ʛʛ., ʢʦʛʜʘ ʦʥ 

ʩʦʩʪʘʚʠʣ 188,2 ʤʣʥ ʪ, ʚ 2019/20 ï 191,7 ʤʣʥ ʪ, ʚ 2020/21 ð 203,8 ʤʣʥ ʪ. ʇʦ ʚʝʩʝʥʥʠʤ 

ʧʨʦʛʥʦʟʘʤ IFA ʤʠʨʦʚʦʡ ʩʧʨʦʩ ʥʘ ʫʜʦʙʨʝʥʠʷ ʜʦʣʞʝʥ ʙʳʣ ʩʥʠʟʠʪʴʩʷ ʚ 2021/22 ʛʛ. ʥʘ 3%, 

ʩʦʩʪʘʚʠʚ 198,2 ʤʣʥ ʪ. ʆʜʥʘʢʦ, ʫʞʝ ʚ ʠʶʥʝ 2022 ʛʦʜʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ IFA ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʜʦ 210 ʤʣʥ ʪ. [7] 
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ʂʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʫʜʦʙʨʝʥʠʡ ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ, ʉʐɸ, ʈʦʩʩʠʷ, 

ʀʥʜʠʷ ʠ ʂʘʥʘʜʘ. (ʈʠʩʫʥʦʢ 3.) 

 

ʅʘ ʢʦʥʝʮ 2021 ʛʦʜʘ ʦʙʱʠʡ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 85,5 

ʤʣʨʜ ʜʦʣʣ., ʠʟ ʢʦʪʦʨʦʛʦ ʜʦʣʷ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 12,5 ʤʣʨʜ ʜʦʣʣ. (14,6%), ʂʠʪʘʷ ï 10,9 ʤʣʨʜ 

ʜʦʣʣ. (12,7%), ʂʘʥʘʜʳ ï 6,6 ʤʣʨʜ ʜʦʣʣ. (7,7%), ʄʘʨʦʢʢʦ ï 5,7 ʤʣʨʜ ʜʦʣʣ. (6,7%), ʉʐɸ ï 

4,1 ʤʣʨʜ ʜʦʣʣ. (4,8%), ʧʨʦʯʠʭ ʩʪʨʘʥ ï 45,7 ʤʣʨʜ ʜʦʣʣ. (53,5%). 

ʇʨʠ ʵʪʦʤ, ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʈʦʩʩʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ, ʧʦʵʪʦʤʫ ʚʝʜʫʱʠʤ ʚ ʤʠʨʝ ʵʢʩʧʦʨʪʝʨʦʤ ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ (ʨʠʩʫʥʦʢ 4). 
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ʉ 1 ʜʝʢʘʙʨʷ 2021 ʛʦʜʘ ʈʦʩʩʠʷ ʚʚʝʣʘ ʢʚʦʪʳ ʥʘ ʵʢʩʧʦʨʪ ʫʜʦʙʨʝʥʠʡ, ʯʪʦʙʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʥʫʪʨʝʥʥʠʡ ʩʧʨʦʩ. ɼʝʡʩʪʚʦʚʘʣʠ ʦʥʠ ʜʦ 31 ʤʘʷ 2022 ʛʦʜʘ, ʥʦ ʟʘʪʝʤ 

ʠʭ ʧʨʦʜʣʠʣʠ ʜʦ ʢʦʥʮʘ ʛʦʜʘ. ʇʨʘʚʜʘ, ʚʥʦʚʴ ʜʝʡʩʪʚʦʚʘʪʴ ʦʥʠ ʥʘʯʥʫʪ ʩ 1 ʠʶʣʷ. ʊʦ ʝʩʪʴ 

ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʝʩʪʴ ʤʝʩʷʮ (ʠʶʥʴ) ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʜʘʣʝʝ ʦʧʷʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʠʜʝ ʢʚʦʪ. ʆʥʠ ʥʝ ʙʫʜʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʧʦʩʪʘʚʢʠ ʚ ɼʅʈ ʠ ʃʅʈ, 

ʘ ʪʘʢʞʝ ɸʙʭʘʟʠʶ ʠ ʖʞʥʫʶ ʆʩʝʪʠʶ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʤʦʛʫʪ 

ʦʪʧʨʘʚʠʪʴ ʯʫʪʴ ʙʦʣʝʝ 8,3 ʤʣʥ ʪ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʯʫʪʴ ʙʦʣʝʝ 5,9 ʤʣʥ ʪ 

ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ (NPK). [11] 

ʆʜʥʘʢʦ, ʟʘ ʷʥʚʘʨʴïʘʧʨʝʣʴ 2022 ʛʦʜʘ ʨʦʩʩʠʡʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʵʢʩʧʦʨʪ 

ʩʦʢʨʘʪʠʣʠʩʴ ʧʦʯʪʠ ʥʘ 23% ʛʦʜ ʢ ʛʦʜʫ, ʜʦ 9,9 ʤʣʥ ʪ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʌ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʜʦʙʨʝʥʠʷʭ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʅʘ ʨʘʟʚʠʪʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʫʯʘʩʪʥʠʢʠ 

ʨʳʥʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʣʘʥʠʨʫʶʪ ʧʦʪʨʘʪʠʪʴ ʧʦʣʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʯʪʦʙʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʜʦʙʨʝʥʠʡ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ çʌʦʩɸʛʨʦè ɸʥʜʨʝʡ ɻʫʨʴʝʚ ʦʪʤʝʪʠʣ 

ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʫʜʦʙʨʝʥʠʷ ʚ 2021 ʛʦʜʫ. ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʜʘʣʦʩʴ ʙʳʩʪʨʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʥʫʞʜʳ ʨʳʥʢʘ ʠ ʟʘʣʦʞʠʪʴ ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʫʨʦʞʘʡ ʵʪʦʛʦ ʛʦʜʘ. ʆʪʨʘʩʣʴ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʝʤʴ ʣʝʪ ʚʳʜʝʣʠʣʘ ʥʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʝ 1,3 

ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. [10] 
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ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʩʝʤʴ ʣʝʪ ʚ ʨʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʨʫʶʪ ʝʱʝ ʛʜʝ-ʪʦ ʜʚʘ ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʜʝʥʝʞʥʳʤ ʚʣʦʞʝʥʠʷʤ ʫʜʘʩʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʤ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ɸʥʘʣʠʪʠʢʠ ʧʨʦʛʥʦʟʠʨʫʶʪ ʝʛʦ ʫʜʚʦʝʥʠʝ ʢ 2025 ʛʦʜʫ. ʀ ʝʩʣʠ ʚ 2020 

ʛʦʜʫ, ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘʛʨʘʨʠʠ 

ʥʘʨʘʩʪʠʣʠ ʟʘʢʫʧʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 13%, ʪʦ ʚ 2021 ʛ. ʵʪʘ ʮʠʬʨʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ 

ʥʘ 19%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʧʨʦʰʝʜʰʠʝ ʧʷʪʴ ʣʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ɸʇʂ ʫʚʝʣʠʯʠʣ 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 1,5 ʨʘʟʘ. 

ʇʦ ʦʮʝʥʢʘʤ ʚʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʩʪʦʠʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʜʦ 70% ʟʘ 2022 

ʛʦʜ (ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʦʩʪʫ ʥʘ 80% ʟʘ 2021 ʛ). ɽʩʣʠ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʮʝʥ ʬʝʨʤʝʨʳ ʙʫʜʫʪ 

ʩʥʠʞʘʪʴ ʦʙʲʝʤ ʟʘʢʫʧʦʢ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʫʨʦʞʘʷ ʚ 

2023 ʛ. ʏʪʦ ʩʦʟʜʘʶʪ ʫʛʨʦʟʫ ʫʩʠʣʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʚ ʤʠʨʝ. 

ɸʥʘʣʠʪʠʢʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʩʚʝʨʭʧʨʠʙʳʣʴ ʚ 2021 ʛ. ʠ ʠʤʝʶʪ ʭʦʨʦʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʢʦʥʪʝʢʩʪʝ ʨʦʩʪʘ ʮʝʥ ʚ 2022 ʛ. ʉʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʟʘʤʦʨʦʟʢʘ ʮʝʥ ʚʥʫʪʨʠ 

ʈʦʩʩʠʠ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʩʢʘʞʫʪʩʷ ʥʘ ʬʠʥʘʥʩʘʭ ʢʦʤʧʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. 

ɺ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʦʢ ʥʘʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 20 ʩʪʨʘʥ, ʚʢʣʶʯʘʷ 

ʢʨʫʧʥʝʡʰʝʛʦ ʠʤʧʦʨʪʝʨʘ ʫʜʦʙʨʝʥʠʡ ʚ ʤʠʨʝ ð ɹʨʘʟʠʣʠʶ. ʇʨʠ ʯʝʤ, ʜʘʞʝ ʂʠʪʘʡ, ʢʦʪʦʨʳʡ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʫʜʦʙʨʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪ ʩʘʤ, ʥʫʞʜʘʝʪʩʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʢʘʭ ʢʘʣʠʷ. 

ʄʝʞʜʫ ʪʝʤ ʚʥʫʪʨʝʥʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʵʢʩʧʦʨʪ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʫʞʝ ʩʠʣʴʥʦ ʙʴʶʪ ʧʦ ʦʙʲʝʤʘʤ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʦʢ ʟʘ ʨʫʙʝʞ. ʀ 

ʝʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝ ʫʣʫʯʰʠʪʩʷ, ʤʠʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʘ ʧʦʨʦʛʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʨʠʟʠʩʘ. 

ɺʝʜʴ ʥʝʭʚʘʪʢʘ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 50%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʨʘʩʩʤʦʪʨʝʣʠ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʟʘ 1992-2020 ʛʛ. ɹʳʣʠ 

ʦʙʦʟʥʘʯʝʥʳ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ ʤʳ ʧʨʦʚʝʣʠ ʠʟʫʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩʪʦʠʤʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʱʝʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʘʨʠʘʮʠʠ ʟʘʥʠʤʘʝʤʦʡ ʝʶ ʜʦʣʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʦʚʘʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 

ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʲʝʤʳ ʝʝ ʦʙʱʝʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 275,921 ʤʣʨʜ. 

ʜʦʣʣ. ʜʦ 1278,851 ʤʣʨʜ. ʜʦʣʣ., ʪʦ ʝʩʪʴ ʚ 4,63 ʨʘʟʘ, ʘ ʠʤʧʦʨʪʘ ʩ 301,956 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 

1313,956 ʤʣʨʜ. ʜʦʣʣ. ʪʦ ʝʩʪʴ ʚ 4,35 ʨʘʟʘ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʛʨʫʧʧʳ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʷʜ ʠʟ ʢʦʪʦʨʳʭ ʤʳ ʦʙʲʝʜʠʥʠʣʠ ʚ ʫʢʨʫʧʥʝʥʥʳʝ 

ʛʨʫʧʧʳ. ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʟʘ 1992-2020 ʛʛ. ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʚ 

ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʝʤʦʡ ʠʤʠ ʜʦʣʠ. ʊʘʢʞʝ ʙʳʣʦ 

ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʠʷ ʈʦʩʩʠʠ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʠʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Abstract. In this scientific article, the authors examined trends in the volume of international 

trade in agri-food products for 1992-2020. A number of factors that are crucial for its formation 

and development were identified. Based on the statistical database of the Food and Agriculture 

Organization of the United Nations, we studied the transformation of the cost parameters of 

global exports and imports of agri-food products, the variation of its share in similar global 

indicators for the entire set of goods involved in international trade. It was revealed that during 

the designated period, the volume of its global exports increased from $275.921 billion to $ 

1278.851 billion, that is, by 4.63 times, and imports from $ 301.956 billion to $ 1313.956 billion. 

that is, 4.35 times. The main subgroups of agri-food products were considered, a number of 
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which we combined into enlarged groups. The authors analyzed the changes in 1992-2020 in the 

volumes of exports and imports in value terms for each of them, as well as the share occupied by 

them. Attention was also paid to the current state of Russiaôs participation in these processes, 

prospects for the development of its production and export potential for agri-food products from 

the point of view of strengthening its own and global food security. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ, ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʛʨʫʧʧʳ, 

ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʈʦʩʩʠʷ 

Key words: international trade, agri-food products, groups, export, import, food security, Russia 

ɺʚʝʜʝʥʠʝ. ɿʘʨʦʞʜʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʧʨʦʜʫʢʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʪʘʣʦ ʥʘʙʣʶʜʘʪʴʩʷ ʩ ʥʘʯʘʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʆʜʥʘʢʦ ʝʛʦ ʚʟʨʳʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʘʢ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʠ ʩʪʦʠʤʦʩʪʥʳʤ ʦʙʲʝʤʘʤ, ʪʘʢ ʠ ʧʦ 

ʘʩʩʦʨʪʠʤʝʥʪʫ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ. ʅʝʩʦʤʥʝʥʥʦ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʦʩʥʦʚʦʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ, ʦʜʥʘʢʦ ʦʥʦ 

ʦʙʲʝʢʪʠʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʝʝ ʧʝʨʚʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʨʝʜʠ ʥʠʭ ʚʘʞʥʝʡʰʠʤʠ ʚʳʩʪʫʧʘʶʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʀʤʝʥʥʦ ʠʭ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɿʝʤʣʠ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʣʠ 

ʥʝʨʝʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [1]. ʂ ʪʦʤʫ ʞʝ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʯʝʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʪ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʢʨʘʡʥʝ ʫʷʟʚʠʤʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2]. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʵʪʦ 

ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʪʝʭ 

ʩʫʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʢʘʢ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʠ ʜʘʣʴʥʝʡʰʠʤ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʝʤ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [3]. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ ʚʳʰʝ ʪʘʤ, ʛʜʝ ʩʣʦʞʠʣʩʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʚʣʘʞʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʧʦʯʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪ.ʜ. ʆʜʥʘʢʦ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʪʫʨʘʣʴʥʳʝ, ʥʦ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ [4]. ʆʪʤʝʯʝʥʥʦʝ ʚʳʰʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʦʪ 

ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ [5]. ʀʤʝʥʥʦ ʵʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʘʨʥʦʡ ʩʬʝʨʳ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [6]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
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ʝʞʝʛʦʜʥʘʷ ʛʝʥʝʨʘʮʠʷ ʧʨʠʙʳʣʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ [7]. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʪʝʤ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʵʢʩʧʦʨʪ, ʥʝ ʙʫʜʝʪ ʨʝʥʪʘʙʝʣʴʥʳʤ, ʪʦ ʦʥʦ ʧʦʩʪʝʧʝʥʥʦ ʙʫʜʝʪ 

ʩʦʢʨʘʱʘʪʴʩʷ, ʘ ʵʬʬʝʢʪʠʚʥʦʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʧʨʦʩʘ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, 

ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʩʰʠʨʝʥʠʷ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ɿʝʤʣʠ ʠ ʩʪʨʘʥʘʭ [8]. ʍʦʪʷ ʯʝʣʦʚʝʢ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʦʜʦʤʘʰʥʠʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ 

ʚʥʦʩʠʣ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʝʩʣʠ ʥʝ ʙʨʘʪʴ ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʚ ʚʠʜʝ ʩʦʦʨʫʞʝʥʠʡ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʧʪʠʮʝʬʘʙʨʠʢ 

ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʛʦ) ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚʳʨʘʱʠʚʘʪʴʩʷ ʠ 

ʨʘʟʚʦʜʠʪʴʩʷ ʧʨʠʤʝʨʥʦ ʚ ʪʝʭ ʞʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠ ʠʭ ʧʨʘʨʦʜʠʪʝʣʠ. 

ʅʘʧʨʠʤʝʨ, ʢʘʨʪʦʬʝʣʴ ʨʦʜʦʤ ʠʟ ʖʞʥʦʡ ɸʤʝʨʠʢʠ. ʇʨʠ ʵʪʦʤ ʵʪʦ ʨʘʩʪʝʥʠʝ ʧʨʦʠʟʨʘʩʪʘʣʦ ʚ 

ʚʳʩʦʢʦʛʦʨʴʷʭ ɸʥʜ, ʢʦʛʜʘ ʝʛʦ ʩʪʘʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʤʝʩʪʥʳʝ ʠʥʜʝʡʮʳ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ 

ʊʠʪʠʢʘʢʘ. ʊʦ ʝʩʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʵʚʦʣʶʮʠʠ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʩʫʨʦʚʳʝ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʩʪʘʣʦ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ [9]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʢʘʨʪʦʬʝʣʴ 

ʧʦʷʚʠʣʩʷ ʛʦʨʘʟʜʦ ʧʦʟʞʝ, ʯʝʤ ʚ ʨʷʜʝ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʦʥ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ ʫʞʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣ ʩʯʠʪʘʪʴʩʷ 

çʚʪʦʨʳʤè ʭʣʝʙʦʤ [10]. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ 

ʦʙʲʝʤʳ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʘʣʠ ʩʦʢʨʘʱʘʪʴʩʷ, ʘ ʦʙʲʝʤʳ ʠʤʧʦʨʪʘ ʨʘʩʪʠ [11]. 

ɺ ʛʣʦʙʘʣʴʥʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʙʘʣʘʥʩʝ ʧʦ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʠʤ ʢʦʨʥʝʢʣʫʙʥʝʧʣʦʜʘʤ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʢʘʨʪʦʬʝʣʷ, ʠ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʤʘʥʠʦʢʠ [12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʠ 

ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ ʦʩʥʦʚ ʨʘʟʤʝʱʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [13]. ʆʥʠ ʞʝ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʜʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʚ ʨʘʤʢʘʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʠʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʚ ʧʦʣʴʟʫ ʜʨʫʛʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ 

ʚʳʛʦʜʥʳʭ. ɺ ʠʪʦʛʝ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʫʩʠʣʠʣʠ ʩʚʦʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʵʢʩʧʦʨʪʝ ʟʝʨʥʘ [14], ʜʨʫʛʠʝ ï ʧʣʦʜʦʚ ʮʠʪʨʫʩʦʚʳʭ [15] ʠ ʦʨʝʭʦʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ [16], 
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ʪʨʝʪʴʠ ï ʪʨʦʧʠʯʝʩʢʠʭ ʬʨʫʢʪʦʚ [17]. ʈʷʜ ʛʦʩʫʜʘʨʩʪʚ ʚʳʩʪʫʧʘʶʪ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʟʝʣʝʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʢʦʬʝ [18], ʯʘʡʥʦʛʦ ʣʠʩʪʘ [19], ʢʘʢʘʦ-

ʙʦʙʦʚ [20]. ʆʪʜʝʣʴʥʳʝ ʜʝʨʞʘʚʳ ʩʦʩʨʝʜʦʪʦʯʠʣʠ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ 

ʤʦʣʦʯʥʦʛʦ ʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ [21] ʠ ʪ.ʜ. 

ʅʝʩʦʤʥʝʥʥʦ, ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʵʪʦ ʤʦʛʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʪʨʘʥʘʭ. 

ʆʜʥʘʢʦ, ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ ʢʘʢ ʚ ʨʝʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʨʷʜ ʬʘʢʪʦʨʦʚ ʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ. ʊʘʢ, 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʫʚʝʨʝʥʠʪʝʪ ʣʶʙʦʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʩʪʨʘʥʳ, ʟʘʚʠʩʠʪ ʦʪ ʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʝʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ [22]. ʂ ʪʦʤʫ ʞʝ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʜʘʣʝʢʦ ʥʝ ʠʜʝʘʣʴʥʳ, ʠʩʪʦʨʠʯʝʩʢʠ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʬʣʠʢʪ 

ʠʥʪʝʨʝʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ. ɺʩʝ ʵʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʪʝ ʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʨʳʥʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [23]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʠ ʩʝʛʦʜʥʷ ʥʘʮʠʦʥʘʣʴʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʪʳʭ ʠ ʤʥʦʛʠʭ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʤʠʨʘ [24]. ʂʘʢ ʦʪʤʝʯʘʶʪ ʥʘʰʠ ʢʦʣʣʝʛʠ, ʧʦʩʣʝʜʥʶʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ [25]. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʠ ʥʠʭ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʘʷ [26], ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ [27] ʝʝ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʊʘʢʞʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʟʘʥʠʤʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʆʜʥʘʢʦ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʛʜʝ ʝʱʝ ʥʝ ʨʝʰʝʥʘ ʚ ʧʦʣʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ 

ʩʪʦʷʪ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ɸʬʨʠʢʝ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʭʚʘʪʢʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʝʜʘʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫ ʙʦʣʝʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʟʘ ʩʯʝʪ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʤʫʯʥʦʡ ʠ 

ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʦʞʠʨʝʥʠʶ [28]. ʆʜʥʘʢʦ, ʠ ʨʘʟʚʠʪʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [29]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʠʟ ʥʠʭ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʦʢʘʟʳʚʘʣʠ ʚ ʧʨʦʰʣʦʤ ʩʝʨʴʝʟʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʨʘʟʚʠʪʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʣʞʘʶʪ ʵʪʫ ʧʦʣʠʪʠʢʫ ʚ 

ʥʘʩʪʦʷʱʝʤ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʳʭ 
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ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ [30]. ʇʨʠ ʵʪʦʤ ʜʘʞʝ 

ʩʪʘʚʠʪʴʩʷ ʚʦʧʨʦʩ, ʯʪʦ ʠʤʧʦʨʪ çʜʝʰʝʚʦʛʦè ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʙʣʝʤʫ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ [31]. ʍʦʪʷ ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ 

ʧʦʣʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʩʫʨʩʦʚ ʬʨʫʢʪʦʚ, ʷʛʦʜ ʠ ʦʨʝʭʦʚ ʚ 

ʩʪʨʘʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʙʦʣʝʝ ʩʫʨʦʚʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [32]. ʕʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʘʩʩʦʨʪʠʤʝʥʪ, ʬʠʟʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʪʦʚʘʨʦʚ 

ʵʪʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʰʠʭ ʢʦʣʣʝʛ [33]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ ʩʪʘʣʘ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʩʨʘʟʫ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ, ʦʜʥʘʢʦ ʚʳʰʣʘ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʢʘʢ ʩʪʦʠʤʦʩʪʥʦʛʦ ʵʢʩʧʦʨʪʘ, ʪʘʢ ʠ ʠʤʧʦʨʪʘ, ʚʦ ʚʪʦʨʦʤ ʜʝʩʷʪʠʣʝʪʠʠ 

XXI  ʚʝʢʘ [34]. ʂʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚʥʝʰʥʝʪʦʨʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʠʟʥʝʩ-

ʩʪʨʫʢʪʫʨ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʙʲʝʤʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʩʧʦʨʪʘ ʠʟ 

ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʠʤʧʦʨʪʘ ʚ ʥʝʝ [35]. ɻʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʩʣʦʞʥʠʣʘʩʴ ʧʦʩʣʝ 

ʩʦʙʳʪʠʡ 2014 ʛ., ʢʦʛʜʘ ʂʨʳʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʨʦʜʥʦʛʦ ʨʝʬʝʨʝʥʜʫʤʘ ʥʘʩʝʣʝʥʠʷ ʵʪʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʴ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʨʷʜ ʵʢʩʧʝʨʪʦʚ ʩʪʘʚʠʣʠ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʳʡ ʚʦʧʨʦʩ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ʵʢʩʧʦʨʪʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [36]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʘʥʢʮʠʦʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʥʘʰʫ ʩʪʨʘʥʫ ʠ ʧʦʧʳʪʢʠ ʝʝ ʠʟʦʣʠʨʦʚʘʪʴ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʣʠʩʴ. ɺʩʝ ʵʪʦ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʪʝʭ ʪʝʥʜʝʥʮʠʡ, ʢʦʪʦʨʳʝ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʙʱʝʤʠʨʦʚʦʤ ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʨʦʣʠ ʠ ʤʝʩʪʘ ʈʦʩʩʠʠ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʟʘ 1992-2020 ʛʛ. 

ʢʘʢ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʝʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʦʙʦʟʥʘʯʠʪʴ ʨʷʜ ʦʙʲʝʢʪʠʚʥʳʭ ʦʩʥʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʦʪʨʘʟʠʪʴ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚ ʪʝʯʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʦʛʦ 

ʧʝʨʠʦʜʘ; 
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½ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʟʘ 1992-2020 ʛʛ. ʦʙʲʝʤʦʚ ʦʙʱʝʤʠʨʦʚʦʛʦ ʩʪʦʠʤʦʩʪʥʦʛʦ 

ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʦʩʥʦʚʥʳʭ ʝʝ ʛʨʫʧʧ; 

½ ʧʦʢʘʟʘʪʴ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʈʦʩʩʠʠ ʚ ʵʪʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʩʪʦʠʤʦʩʪʥʳʭ ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʠ 

ʠʤʧʦʨʪʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʦʤ (ʚ ʦʨʠʛʠʥʘʣʝ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ 

çFood Excluding Fishè), ʠ ʝʝ ʦʩʥʦʚʥʳʭ ʧʦʜʛʨʫʧʧ ʚ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ ʧʦ 

ʠʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ (https://www.fao.org/faostat/en/#data/TCL). ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʠʭ 

ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʳʙʘ ʠ ʧʨʦʯʘʷ ʘʢʚʘʧʨʦʜʫʢʮʠʷ. ʊʦ ʝʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʨʘʩʯʝʪʦʚ ʚʳʚʦʜʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʙʝʟ ʫʯʝʪʘ 

ʵʪʦʡ ʧʦʜʛʨʫʧʧʳ. ɺʳʙʦʨ 1992-2020 ʛʛ. ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʘʡʥʠʭ ʛʦʜʦʚ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ ʩʪʘʣʘ ʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʪʯʝʪʥʦʩʪʠ ʌɸʆ ʠʤʝʥʥʦ ʩ 1992 ʛ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘ 1992-2020 ʛʛ. ʦʙʱʝʤʠʨʦʚʳʭ ʦʙʲʝʤʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

1. ʇʦ ʢʘʞʜʦʤʫ ʛʦʜʫ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʵʪʦʡ ʛʨʫʧʧʳ ʚ 

ʩʦʚʦʢʫʧʥʦʤ ʛʣʦʙʘʣʴʥʦʤ ʪʦʚʘʨʥʦʤ ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ, ʠ ʦʪʨʘʟʠʣʠ ʠʭ ʚʘʨʠʘʮʠʶ ʥʘ 

ʨʠʩʫʥʢʝ 2. ʊʘʢʞʝ ʚ ʮʝʣʷʭ ʩʨʘʚʥʝʥʠʷ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʪʝʥʜʝʥʮʠʝʡ ʧʦ ʢʦʥʢʨʝʪʥʳʤ 

ʧʦʜʛʨʫʧʧʘʤ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʟʘʥʠʤʘʝʤʫʶ ʠʤʠ ʜʦʣʶ ʟʘ 1992 ʛ. ʠ 2020 

ʛ., ʨʘʥʞʠʨʦʚʘʣʠ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʧʨʦʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʦʭʚʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʌɸʆ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚʦʩʝʤʥʘʜʮʘʪʴ ʦʩʥʦʚʥʳʭ ʧʦʜʛʨʫʧʧ: ʤʷʩʦ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʬʨʫʢʪʳ, ʟʝʨʥʦ, 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʞʠʨʳ, ʩʝʤʝʥʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʟʝʨʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʦʚʦʱʠ, 

ʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ, ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʩʘʭʘʨ ʠ ʤʝʜ, ʦʨʝʭʠ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ 

ʥʘʧʠʪʢʠ, ʞʠʚʳʝ ʞʠʚʦʪʥʳʝ, ʢʦʨʥʝʧʣʦʜʳ ʠ ʢʣʫʙʥʠ, ʙʦʙʦʚʳʝ, ʞʠʚʦʪʥʳʝ ʞʠʨʳ ʠ ʤʘʩʣʘ 

(ʢʨʦʤʝ ʩʣʠʚʦʯʥʦʛʦ), ʷʡʮʘ, ʩʘʭʘʨʥʳʝ ʢʫʣʴʪʫʨʳ ʧʝʨʚʠʯʥʳʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʳ 

ʫʢʨʫʧʥʠʣʠ, ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʰʝʤ ʘʥʘʣʠʟʝ. ʊʘʢ, ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʨʷʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜʛʨʫʧʧ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʛʨʫʧʧʫ çʟʝʨʥʦ ʠ ʟʝʨʥʦʧʨʦʜʫʢʪʳè 

ʚʦʰʣʠ ʧʦʜʛʨʫʧʧʳ çʟʝʨʥʦè ʠ çʟʝʨʥʦʚʳʝ ʧʨʦʜʫʢʪʳè. ɻʨʫʧʧʫ çʤʷʩʦ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷè 

ʩʦʩʪʘʚʠʣʠ ʧʦʜʛʨʫʧʧʳ çʤʷʩʦ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷè, çʞʠʚʳʝ ʞʠʚʦʪʥʳʝè ʠ çʞʠʚʦʪʥʳʝ ʞʠʨʳ 

ʠ ʤʘʩʣʘ (ʢʨʦʤʝ ʩʣʠʚʦʯʥʦʛʦ)è. ɺ ʛʨʫʧʧʫ çʧʣʦʜʦʚʦ-ʷʛʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷè ʚʦʰʣʠ ʧʦʜʛʨʫʧʧʳ 

çʬʨʫʢʪʳè ʠ çʦʨʝʭʠè, ʘ çʦʚʦʱʥʘʷ ʧʨʦʜʫʢʮʠʷè: ʧʦʜʛʨʫʧʧʳ çʦʚʦʱʠè ʠ çʢʦʨʥʝʧʣʦʜʳ ʠ 

ʢʣʫʙʥʠè. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʪʨʘʟʠʤ ʠʟʤʝʥʝʥʠʝ ʟʘ 1992-2020 ʛʛ. ʛʣʦʙʘʣʴʥʳʭ 

ʩʪʦʠʤʦʩʪʥʳʭ ʦʙʲʝʤʦʚ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ (ʨʠʩ. 1). 

ʂʘʢ ʚʠʜʥʦ, ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʭ ʨʦʩʪ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʝʥ. ɺ 2000 ʛ. ʦʥʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,18 ʨʘʟʘ ʠ 1,14 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ʚ ʧʝʨʚʦʤ ʜʝʩʷʪʠʣʝʪʠʠ XXI  

ʚʝʢʘ ʦʙʦʟʥʘʯʠʣʦʩʴ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʘ 2001-

2010 ʛʛ. ʵʢʩʧʦʨʪ ʚʦʟʨʦʩ ʩ 330,208 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 885,544 ʤʣʨʜ. ʜʦʣʣ., ʪʦ ʝʩʪʴ ʚ 2,68 ʨʘʟʘ, ʘ 

ʠʤʧʦʨʪ ʩ 348,721 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 904,179 ʤʣʨʜ. ʜʦʣʣ., ʪʦ ʝʩʪʴ ʚ 2,59 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ, ʚ 

ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʭ ʦʙʲʝʤʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2008 ʛ., ʟʘʪʝʤ ʚ 2009 

ʛ. ʦʥʠ ʥʝʩʢʦʣʴʢʦ ʩʦʢʨʘʪʠʣʠʩʴ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʣʝʪ ʪʘʢʞʝ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ 

ʩʝʨʴʝʟʥʳʡ ʨʦʩʪ, ʥʦ ʚ 2015-2016 ʛʛ. ʦʧʷʪʴ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʥʦ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʤʠ ʪʝʤʧʘʤʠ. ɺ ʠʪʦʛʝ, ʟʘ 1992-2020 ʛʛ. ʦʙʲʝʤʳ ʦʙʱʝʤʠʨʦʚʦʛʦ ʩʪʦʠʤʦʩʪʥʦʛʦ 

ʵʢʩʧʦʨʪʘ ʚʳʨʦʩʣʠ ʚ 4,64 ʨʘʟʘ (ʩ 302,0 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 1278,9 ʤʣʨʜ. ʜʦʣʣ.), ʘ ʠʤʧʦʨʪʘ ʚ 4,35 

ʨʘʟʘ (ʩ 275,9 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 1314,0 ʤʣʨʜ. ʜʦʣʣ.) 

 

ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʠʟʤʝʥʝʥʠʝ ʜʦʣʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʚʦʢʫʧʥʦʤ 

ʛʣʦʙʘʣʴʥʦʤ ʪʦʚʘʨʥʦʤ ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ ʟʘ 1992-2020 ʛʛ. (ʨʠʩ. 2). ɿʘʤʝʪʥʦ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʤ ʜʝʩʷʪʠʣʝʪʠʠ XX ʚʝʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦ ʦʙʦʠʤ ʠʟ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʵʢʩʧʦʨʪʫ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʩ 7,36 % ʚ 1992 ʛ. ʜʦ 5,1 % ʚ 2000 ʛ., 
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ʘ ʧʦ ʠʤʧʦʨʪʫ ʩ 7,8 % ʜʦ 5,25 %. ɼʘʣʝʝ ʥʘʤʝʪʠʣʩʷ ʨʦʩʪ ʜʦ 2003 ʛ., ʟʘʪʝʤ ʦʧʷʪʴ ʫʤʝʥʴʰʝʥʠʝ 

ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘ ʦʭʚʘʯʝʥʥʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʚ 4,91 % ʠ 4,96 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʮʝʣʦʤ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ 

ʨʦʩʪʘ ʜʦʣʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʚʦʢʫʧʥʦʤ ʛʣʦʙʘʣʴʥʦʤ ʪʦʚʘʨʥʦʤ 

ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʨʨʝʢʮʠʝʡ ʝʝ ʩʥʠʞʝʥʠʷ ʚ 2010 ʛ. ʠ 2017-2018 ʛʛ 

 

ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʩʨʝʜʠ ʫʢʨʫʧʥʝʥʥʳʭ ʛʨʫʧʧ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʟʝʨʥʦ ʠ ʟʝʨʥʦʧʨʦʜʫʢʪʳ (ʙʝʟ ʫʯʝʪʘ ʙʦʙʦʚʳʭ). 

ʊʘʢ, ʧʦ ʦʙʱʝʤʠʨʦʚʳʤ ʦʙʲʝʤʘʤ ʩʪʦʠʤʦʩʪʥʦʛʦ ʵʢʩʧʦʨʪʘ ʦʥʠ ʚʳʨʦʩʣʠ ʩ 51,682 ʤʣʨʜ. ʜʦʣʣ. ʚ 

1992 ʛ. ʜʦ 205,907 ʤʣʨʜ. ʜʦʣʣ. ʚ 2020 ʛ. (ʚ 3,98 ʨʘʟʘ), ʘ ʠʤʧʦʨʪʘ ʩ 56,634 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 

216,901 ʤʣʨʜ. ʜʦʣʣ. (ʚ 3,83 ʨʘʟʘ). ʅʘʰʘ ʩʪʨʘʥʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʵʪʠʭ ʪʦʚʘʨʦʚ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ [37]. ɺ ʧʝʨʚʳʭ ʜʚʫʭ 

ʜʝʩʷʪʠʣʝʪʠʷʭ XXI  ʚʝʢʘ ʈʦʩʩʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʘʩʪʠʣʘ ʩʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ 

ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʵʢʩʧʦʨʪʫ ʧʰʝʥʠʮʳ [38]. 

ʅʘ ʚʪʦʨʦʡ ʧʦʟʠʮʠʠ ʚ ʩʦʩʪʘʚʣʝʥʥʦʤ ʥʘʤʠ ʨʝʡʪʠʥʛʝ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʤʷʩʦ ʠ 

ʤʷʩʦʧʨʦʜʫʢʮʠʷ. ʀʭ ʛʣʦʙʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʩ ʫʯʝʪʦʤ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ ʠ ʤʘʩʝʣ (ʢʨʦʤʝ 

ʩʣʠʚʦʯʥʦʛʦ) ʠ ʞʠʚʳʭ ʞʠʚʦʪʥʳʭ) ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ ʵʢʩʧʦʨʪʫ ʩ 51,163 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 184,228 

ʤʣʨʜ. ʜʦʣʣ. (ʚ 3,6 ʨʘʟʘ), ʘ ʧʦ ʠʤʧʦʨʪʫ ʩ 53,589 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 185,825 ʤʣʨʜ. ʜʦʣʣ. (ʚ 3,47 
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ʨʘʟʘ). ʅʘʰʘ ʩʪʨʘʥʘ ʚ ʧʦʩʣʝʜʥʝʤ ʜʝʩʷʪʠʣʝʪʠʠ XX ʚʝʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘ ʩʚʦʡ ʩʧʨʦʩ 

ʥʘ ʪʦʚʘʨʳ ʵʪʦʡ ʛʨʫʧʧʳ, ʠ ʩʪʘʣʘ ʝʛʦ ʥʘʨʘʱʠʚʘʪʴ ʚ ʥʘʯʘʣʝ XXI  ʩʪʦʣʝʪʠʷ. ʆʜʥʘʢʦ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʩʚʷʟʠ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠ ʧʦ ʤʷʩʫ ʠ 

ʤʷʩʦʧʨʦʜʫʢʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʩʚʠʥʦʚʦʜʩʪʚʘ [39]. ʆʩʣʘʙʣʝʥʠʝ ʨʫʙʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʣʣʘʨʘ ʉʐɸ ʠ ʝʚʨʦ 

ʧʦʩʣʝ ʩʦʙʳʪʠʡ 2014 ʛ., ʩʘʥʢʮʠʠ ʠ ʦʪʚʝʪʥʳʝ ʤʝʨʳ ʩʦ ʩʪʦʨʦʥʳ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʧʦʣʠʪʠʢʘ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʝ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʵʪʠʭ ʦʪʨʘʩʣʝʡ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʭ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

[40]. 

ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʚ ʩʦʩʪʘʚʣʝʥʥʦʤ ʥʘʤʠ ʨʝʡʪʠʥʛʝ ʥʘʭʦʜʠʪʩʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʘʷ 

ʧʨʦʜʫʢʮʠʷ. ʆʙʲʝʤʳ ʝʝ ʦʙʱʝʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ (ʩ ʫʯʝʪʦʤ ʦʨʝʭʦʚ) ʚʦʟʨʦʩʣʠ ʩ 31,753 ʤʣʨʜ. 

ʜʦʣʣ. ʚ 1992 ʛ. ʜʦ 166,477 ʤʣʨʜ. ʜʦʣʣ. ʚ 2020 ʛ. (ʚ 5,24 ʨʘʟʘ), ʘ ʠʤʧʦʨʪʘ ʩ 40,121 ʤʣʨʜ. ʜʦʣʣ. 

ʜʦ 173,373 ʤʣʨʜ. ʜʦʣʣ. (ʚ 4,32 ʨʘʟʘ) [41]. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʳʭ ʧʦʟʠʮʠʷʭ ʩʨʝʜʠ ʬʨʫʢʪʦʚ, 

ʷʛʦʜ, ʦʨʝʭʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʢ ʧʦ ʥʘʪʫʨʘʣʴʥʳʤ, ʪʘʢ ʠ ʩʪʦʠʤʦʩʪʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʘʥʘʥʳ [42]. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 2020 ʛ. 

ʧʘʨʘʤʝʪʨʳ ʠʭ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʩʧʦʨʪʘ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʩʦʩʪʘʚʣʷʣʠ 13,356 ʤʣʨʜ. 

ʜʦʣʣ., ʘ ʠʤʧʦʨʪʘ ð 15,607 ʤʣʨʜ. ʜʦʣʣ. [43]. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʩʪʦʠʤʦʩʪʥʳʤ ʦʙʲʝʤʘʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʥʠʤʘʣ ʚʠʥʦʛʨʘʜ: 9,491 ʤʣʨʜ. ʜʦʣʣ. ʠ 10,229 

ʤʣʨʜ. ʜʦʣʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [44]. ʅʘ ʪʨʝʪʴʝʡ ʧʦʟʠʮʠʠ ʥʘʭʦʜʠʣʠʩʴ ʷʙʣʦʢʠ: 7,566 ʤʣʨʜ. 

ʜʦʣʣ. ʧʦ ʵʢʩʧʦʨʪʫ ʠ 8,001 ʤʣʨʜ. ʜʦʣʣ. ʧʦ ʠʤʧʦʨʪʫ [45]. ʅʘ ʯʝʪʚʝʨʪʦʤ ʠ ʧʷʪʦʤ ʤʝʩʪʘʭ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʪʦʚʘʨʘʤʠ ʵʪʦʡ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ 

ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʤʘʥʜʘʨʠʥʳ ʠ ʘʧʝʣʴʩʠʥʳ. ɺ 2020 ʛ. ʠʭ ʦʙʱʝʤʠʨʦʚʦʡ ʵʢʩʧʦʨʪ ʙʳʣ 

ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʩʫʤʤʫ ʚ 5,870 ʤʣʨʜ. ʜʦʣʣ. ʠ 5,644 ʤʣʨʜ. ʜʦʣʣ., ʘ ʠʤʧʦʨʪ ʥʘ 5,633 ʤʣʨʜ. 

ʜʦʣʣ. ʠ 6,256 ʤʣʨʜ. ʜʦʣʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [46]. 

ʀʩʪʦʨʠʯʝʩʢʠ ʦʩʥʦʚʥʳʤʠ ʧʨʝʜʲʷʚʠʪʝʣʷʤʠ ʩʧʨʦʩʘ ʥʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʲʷʚʣʷʣʠ ʉʐɸ ʠ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ [47]. ʈʦʩʩʠʷ ʚ ʧʝʨʚʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ XXI  ʚʝʢʘ ʪʘʢʞʝ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠʤʧʦʨʪʝʨʦʚ ʪʦʚʘʨʦʚ ʵʪʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ [48]. ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʩʠʣʫ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʳʭ ʬʨʫʢʪʦʚ, ʷʛʦʜ ʠ ʦʨʝʭʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʣʶʙʠʚʳʤʠ, ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʝ ʪʦʚʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ [49]. ʇʦʵʪʦʤʫ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ 

ʪʨʦʧʠʯʝʩʢʠʭ [50] ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʮʠʪʨʫʩʦʚʳʭ) [51] ʚʠʜʦʚ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ 
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ʧʨʦʜʫʢʮʠʠ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʠʤʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʭ ʯʘʩʪʴ 

ʨʝʵʢʩʧʦʨʪʦʤ ʧʦʩʪʫʧʘʝʪ ʚ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʪʨʘʥʳ, ʪʘʢʠʝ ʢʘʢ ɹʝʣʘʨʫʩʴ, ʂʘʟʘʭʩʪʘʥ, 

ʋʢʨʘʠʥʘ ʠ ʪ.ʜ. [52, 53]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ɽʉ ʩʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ 

ʵʢʩʧʦʨʪʝʨʘʤʠ [54]. ɺ ʩʚʦʝ ʚʨʝʤʷ, ʘ ʠʤʝʥʥʦ ʜʦ 2015 ʛ., ʦʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ 

ʧʦʩʪʘʚʣʷʣʠ ʚ ʈʦʩʩʠʶ ʥʝʢʦʪʦʨʳʝ ʪʦʚʘʨʳ ʵʪʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʥʳʭ ʩʘʥʢʮʠʡ ʠ ʦʪʚʝʪʥʳʭ ʤʝʨ ʩʦ ʩʪʦʨʦʥʳ ʥʘʰʝʡ ʩʪʨʘʥʳ ʦʥʠ ʧʦʪʝʨʷʣʠ ʵʪʫ 

ʚʦʟʤʦʞʥʦʩʪʴ [55]. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʦʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʟʘ 1992-2020 ʛʛ. ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʤʳʩʣʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʧʨʦʙʣʝʤʳ: 

1. ɺ ʪʝʯʝʥʠʝ ʦʭʚʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʘʨʘʤʝʪʨʳ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʠ. ɺ ʥʘʯʘʣʝ ʦʙʦʟʥʘʯʝʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦ ʧʝʨʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʚ 275,9 ʤʣʨʜ. ʜʦʣʣ., ʪʦʛʜʘ ʢʘʢ 

ʧʦ ʚʪʦʨʦʤʫ ʙʳʣʠ ʨʘʚʥʳ ʧʦʯʪʠ 302,0 ʤʣʨʜ. ʜʦʣʣ. ɺ 2020 ʛ. ʦʥʠ ʫʚʝʣʠʯʠʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

1992 ʛ. ʚ 4,64 ʨʘʟʘ ʠ 4,35 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʚ ʧʦ ʵʢʩʧʦʨʪʫ ð 1278,9 ʤʣʨʜ. ʜʦʣʣ. 

ʠ ʧʦ ʠʤʧʦʨʪʫ ʦʢʦʣʦ 1314,0 ʤʣʨʜ. ʜʦʣʣ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚ ʩʦʚʦʢʫʧʥʦʤ ʛʣʦʙʘʣʴʥʦʤ ʪʦʚʘʨʥʦʤ ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ ʟʘ 1992-2020 ʛʛ. ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

ʧʨʠʤʝʨʥʦ ʦʪ 5 ʜʦ 8 %. ɽʩʣʠ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʪʦʡʯʠʚʦʝ 

ʩʥʠʞʝʥʠʝ ʝʝ ʩʦʜʝʨʞʘʥʠʷ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʤʝʪʠʣʩʷ ʧʦʚʳʰʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʩ 

ʚʘʨʠʘʮʠʷʤʠ ʩʦʢʨʘʱʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2004-2006 ʛʛ., ʚ 2010 ʛ. ʠ ʚ 2017-2018 ʛʛ. 

2. ʉʨʝʜʠ ʫʢʨʫʧʥʝʥʥʳʭ ʛʨʫʧʧ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ, ʧʝʨʚʫʶ ʧʦʟʠʮʠʶ ʚ 2020 ʛʛ. ʟʘʥʠʤʘʣʘ çʟʝʨʥʦ ʠ ʟʝʨʥʦʧʨʦʜʫʢʪʳè 

(205,907 ʤʣʨʜ. ʜʦʣʣ. ʧʦ ʵʢʩʧʦʨʪʫ ʠ 216,901 ʤʣʨʜ. ʜʦʣʣ. ʧʦ ʠʤʧʦʨʪʫ), ʚʪʦʨʫʶ ð çʤʷʩʦ ʠ 

ʤʷʩʦʧʨʦʜʫʢʮʠʷè (184,228 ʤʣʨʜ. ʜʦʣʣ. ʠ 185,825 ʤʣʨʜ. ʜʦʣʣ.), ʪʨʝʪʴʶ ð çʧʣʦʜʦʚʦ-ʷʛʦʜʥʘʷ 

ʧʨʦʜʫʢʮʠʷè (166,477 ʤʣʨʜ. ʜʦʣʣ. ʠ 173,373 ʤʣʨʜ. ʜʦʣʣ.), ʯʝʪʚʝʨʪʫʶ ð çʦʚʦʱʥʘʷ 

ʧʨʦʜʫʢʮʠʷè (104,109 ʤʣʨʜ. ʜʦʣʣ. ʠ 108,094 ʤʣʨʜ. ʜʦʣʣ.). ʆʜʥʘʢʦ, ʝʩʣʠ ʦʙʲʝʜʠʥʠʪʴ ʪʘʢʠʝ 

ʧʦʜʛʨʫʧʧʳ, ʢʘʢ çʩʝʤʝʥʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨè (87,229 ʤʣʨʜ. ʜʦʣʣ. ʧʦ ʵʢʩʧʦʨʪʫ ʠ 90,179 

ʤʣʨʜ. ʜʦʣʣ. ʧʦ ʠʤʧʦʨʪʫ) ʠ çʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʞʠʨʳè (86,301 ʤʣʨʜ. ʜʦʣʣ. ʠ 90,337 

ʤʣʨʜ. ʜʦʣʣ.), ʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ, ʩʤʝʩʪʠʚ ʥʘ 

ʯʝʪʚʝʨʪʦʝ ʠ ʧʷʪʦʝ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʫʶ ʠ ʦʚʦʱʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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3. ɺ 1992-2020 ʛʛ. ʜʣʷ ʚʩʝʭ ʧʦʜʛʨʫʧʧ ʠ ʫʢʨʫʧʥʝʥʥʳʭ ʥʘʤʠ ʛʨʫʧʧ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʭʘʨʘʢʪʝʨʝʥ ʨʦʩʪ ʩʪʦʠʤʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 1992 ʛ., ʦʜʥʘʢʦ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʠʟ ʥʠʭ ʙʳʣʠ ʧʨʠʩʫʱʠ ʨʘʟʥʳʝ ʪʝʤʧʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʠ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʤʠʨʦʚʦʛʦ 

ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ. ʊʘʢ, ʜʦʣʷ ʛʨʫʧʧʳ çʟʝʨʥʦ ʠ ʟʝʨʥʦʧʨʦʜʫʢʪʳè ʫʤʝʥʴʰʠʣʘʩʴ ʧʦ ʧʝʨʚʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʥʘ 2,63 % (ʩ 18,73 % ʚ 1992 ʛ. ʜʦ 16,10 % ʚ 2020 ʛ.), ʘ ʧʦ ʚʪʦʨʦʤʫ ʥʘ 2,25 % (ʩ 

18,76 % ʜʦ 16,51 %). ɽʱʝ ʙʦʣʴʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʫʧʧʳ çʤʷʩʦ ʠ 

ʤʷʩʦʧʨʦʜʫʢʮʠʷè: ʩ 18,54 % ʜʦ 14,41 % ʧʦ ʵʢʩʧʦʨʪʫ (ʤʠʥʫʩ 4,14 %), ʩ 17,75 % ʜʦ 14,14 % 

ʧʦ ʠʤʧʦʨʪʫ (ʤʠʥʫʩ 3,60 %). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʛʨʫʧʧʘʤ çʧʣʦʜʦʚʦ-ʷʛʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷè ʠ 

çʦʚʦʱʥʘʷ ʧʨʦʜʫʢʮʠʷè ʧʦ ʵʢʩʧʦʨʪʫ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʨʦʩʪ ʩ 11,51 % 13,02 % (ʧʣʶʩ 1,51 %) 

ʠ ʩ 7,86 % ʜʦ 8,14 % (ʧʣʶʩ 0,28 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ ʢʘʢ ʧʦ ʠʤʧʦʨʪʫ ʠʤʝʝʪ ʤʝʩʪʦ 

ʥʝʙʦʣʴʰʦʝ ʧʘʜʝʥʠʝ ʜʦʣʠ: ʧʦ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 13,29 % ʜʦ 13,19 % (ʤʠʥʫʩ 

0,09), ʧʦ ʦʚʦʱʥʦʡ ð ʩ 8,34 % ʜʦ 7,96 % (ʤʠʥʫʩ 0,38 %). 

ʈʦʩʩʠʷ, ʙʫʜʫʯʠ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʤʦʡ ʩʪʨʘʥʦʡ ʚ ʤʠʨʝ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʪʘʢ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʟʘʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʟʠʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʦ ʠʤʧʦʨʪʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ ʧʦ ʠʭ ʵʢʩʧʦʨʪʫ [56]. ʊʨʘʥʩʬʦʨʤʘʮʠʷ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʳʥʫʜʠʣʠ ʝʝ ʥʘʨʘʱʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʮʝʣʷʭ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦʡ, ʥʦ ʠ 

ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [57]. ɺ ʯʘʩʪʥʦʩʪʠ, ʈʦʩʩʠʷ ʧʦʩʪʘʚʣʷʝʪ ʟʝʨʥʦ ʚ 

ʨʷʜ ʘʬʨʠʢʘʥʩʢʠʭ ʠ ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʚ 

ʵʪʦʤ ʚʠʜʝ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʢʘʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʝʥʴ ʨʠʩʢʦʚ ʧʦ ʪʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʵʢʩʧʦʨʪʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [58]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʝ 

ʩʣʦʞʥʳʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʣʦʞʠʣʠʩʴ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠ ʙʫʜʫʪ ʩ 

ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠʤʝʪʴ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʘʪʢʦ-, ʥʦ ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʩʠʪʫʘʮʠʷ ʜʘʝʪ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʝʱʝ ʙʦʣʝʝ ʥʘʨʘʩʪʠʪʴ ʩʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʨʫʧʧʘʤ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [59]. ʋʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ, ʨʦʩʪ ʝʛʦ ʫʨʙʘʥʠʟʘʮʠʠ ʫʩʠʣʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ ʘʛʨʘʨʥʫʶ 

ʩʬʝʨʫ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʫʶ ʦʙʨʘʪʥʫʶ ʤʠʛʨʘʮʠʶ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʫʶ 

ʤʝʩʪʥʦʩʪʴ ʚ ʨʷʜʝ ʛʦʩʫʜʘʨʩʪʚ ɽʉ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ 
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[60]. ʀ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʧʦʣʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʤ ʙʦʣʝʝ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [61]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ, ʪʦ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʩʠʣʫ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʯʘʩʪʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʭ ʤʦʞʥʦ ʙʳʩʪʨʦ ʚʚʝʩʪʠ ʚ ʦʙʦʨʦʪ [62]. ʂ 

ʪʦʤʫ ʞʝ, ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʩ ʫʯʝʪʦʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ çʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠè, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʧʨʦʩʘ 

ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ [63]. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ 

ʵʢʩʧʝʨʪʳ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʪʘʢ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ 

ʚ ʨʝʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʪʝ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ɺʊʆ [64]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʨʘʟʚʠʪʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʩʨʝʜʥʝʛʦ ʠ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʘʛʨʘʨʥʦʡ ʩʬʝʨʳ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʫʩʠʣʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ ʨʘʟʲʷʩʥʝʥʠʶ ʪʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʣʴʛʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ [65]. ʆʜʥʦ ʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ ʵʪʦʡ ʨʘʙʦʪʳ ð ʛʨʘʤʦʪʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ ʚ ʮʝʣʷʭ 

ʧʦʣʫʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʵʢʩʧʦʨʪʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [66]. 

ʊʘʢʞʝ ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʩʫʙʲʝʢʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [67], ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʠ 

ʨʝʰʝʥʠʡ [68]. ʈʘʟʚʠʪʠʝ ʢʦʦʧʝʨʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʥʘ ʵʪʘʧʘʭ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ð ʝʱʝ ʦʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʛʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʝʝ ʵʢʩʧʦʨʪʘ [69]. ɸ 

ʜʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʦʢʘʟʳʚʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ [70]. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʫʙʲʝʢʪʦʚ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ 
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ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ, ʥʦ ʠ ʦʢʘʞʝʪ ʩʦʜʝʡʩʪʚʠʝ ʚ ʨʝʰʝʥʠʠ ʪʝʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʤʝʩʪʦ ʚʦ ʤʥʦʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [71]. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ 

ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ [72]. 
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ʧʨʦʮʝʩʩ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚʣʠʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʨʝʜʩʪʚ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʨʦʚʝʜʝʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʩ ʚʳʩʦʢʠʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

Abstract. The importance of the fodder production sector in the framework of the development 

of the agro-industrial complex is undeniable due to the need for rational farming, enrichment of 

the land fund with organic substances. Agricultural organizations need to improve the 

technological process of growing fodder crops in order to improve the quality of fodder 

harvesting and meet the needs of animal husbandry. Empirical results of the influence of labor 

productivity of forage crop mowing equipment on the cost of crop cultivation and the cost of 

livestock products are presented. An economic justification for investing in the modernization of 

the technological process of forage harvesting using specialized equipment with a high 

innovative potential has been carried out. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ, 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

Keywords: fodder production, animal husbandry, cost of livestock products, competitiveness 

and investment attractiveness of the industry, energy-saturated agricultural machinery, labor 

productivity increase. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʘʢʪʠʚʥʦʛʦ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʦ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [7]. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʨʤʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʦʣʦʯʥʦʛʦ ʠ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʆʪʨʘʩʣʴ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʪʨʘʩʣʴʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 
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ʌʫʥʢʮʠʠ ʦʪʨʘʩʣʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ: 

1. ʉʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʝʜʠʥʫʶ ʦʨʛʘʥʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʦʪʨʘʩʣʠ: ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʠ ʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

3. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ: ʪʘʢ ʢʘʢ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ, 

ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ (ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʜʦʡʥʳʭ ʢʦʨʦʚ) ʚ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝ ʜʘʸʪ ʜʦʣʞʥʦʛʦ 

ʵʬʬʝʢʪʘ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʚ ʩʚʷʟʠ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘʞʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʠ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʥʘ 30-40 % ʟʘʚʠʩʷʪ ʦʪ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ ʠ ʥʘ 60-70 % ʦʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʦʟʜʘʪʴ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʚ ʢʘʞʜʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʩʫʙʲʝʢʪʝ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʧʦʩʝʚʦʚ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʂʈʉ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʢʦʨʤʘʤʠ ʚ ʣʝʪʥʝ-ʧʘʩʪʙʠʱʥʳʡ ʠ ʟʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [5]. 

ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʨʘʥʠʯʝʥʦ ʩʣʘʙʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʨʞʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʠʣʫ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʚʘʣʶʪ ʠ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ, 

ʧʦʪʝʨʴ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, 

ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʢʘʰʠʚʘʥʠʝ ʪʨʘʚ ʚ ʨʘʥʥʝʡ ʬʘʟʝ ʚʝʛʝʪʘʮʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʥʝʨʛʠʠ ʠ 

ʧʨʦʪʝʠʥʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʨʳʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʩʝʥʘʞʘ ʧʨʠʚʝʜʝʪ 

ʢ ʧʦʪʝʨʝ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʢ ʧʦʪʝʨʝ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠ ʧʝʨʝʭʦʜ ʥʘ ʨʳʥʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʧʨʠʚʝʣʠ ʢ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, 

ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ, ʪʝʭʥʠʯʝʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʉʪʨʫʢʪʫʨʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʢʦʨʤʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 2016 ï 2021 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 1. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʟʤʝʥʝʥʠʝ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʢʦʨʤʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʝʛʠʦʥʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. ɺ 2021 ʛ. ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ 48,4 ʧ. ʧ. 

ʤʝʥʴʰʝ ʢʦʨʤʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʯʝʤ ʚ 2010 ʛ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʫʤʝʥʴʰʘʣʦʩʴ ʧʣʘʥʦʤʝʨʥʦ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʠʪʠʢʠ ʧʝʨʝʭʦʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʙʦʣʝʝ 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-96.png
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ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ, ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʫʶ ʪʝʭʥʠʢʫ. ʇʣʘʥʦʤʝʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʨʘʤʤʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ çʈʦʩʘʛʨʦʣʠʟʠʥʛè. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʛʦʪʦʚʢʠ 

ʩʝʥʘʞʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʝ 

ʠʟʤʝʥʠʣʦʩʴ: ʩʘʤʦʭʦʜʥʳʭ, ʥʘʚʝʩʥʳʭ ʠ ʧʨʠʮʝʧʥʳʭ ʢʦʩʠʣʦʢ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 16,3 ʧ. ʧ., ʚʘʣʢʦʚʘʪʝʣʝʡ ʠ ʧʨʝʩʩ-

ʧʦʜʙʦʨʱʠʢʦʚ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,6 ʧ. ʧ. ʠ 10,6 ʧ. ʧ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3, 6]. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘʞʘ, ʛʣʘʚʝʥʩʪʚʫʶʱʘʷ ʨʦʣʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʨʤʦʟʘʛʦʪʦʚʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʢʘʰʠʚʘʥʠʶ ʠ ʧʣʶʱʝʥʠʶ ʪʨʘʚ 

ï ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʘʤʦʭʦʜʥʳʝ, ʧʨʠʮʝʧʥʳʝ ʠ ʥʘʚʝʩʥʳʝ ʢʦʩʠʣʢʠ. ɺʦʨʦʰʝʥʠʝ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʧʨʝʩʩʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʘʣʢʦʚʘʪʝʣʠ, 

ʚʦʨʦʰʠʪʝʣʠ ʠ ʧʨʝʩʩ-ʧʦʜʙʦʨʱʠʢʠ: ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʨʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʥʝ ʥʦʩʠʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʠʢʘ ʧʦ ʟʘʛʦʪʦʚʢʝ ʩʝʥʘʞʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʩʦʙʣʶʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʦʢʦʚ ʚʝʛʝʪʘʮʠʠ ʠ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʜʥʘʢʦ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩʥʠʞʘʝʪʩʷ, ʧʣʘʥʦʚʳʝ 

ʟʘʤʝʥʳ ʥʝ ʠʤʝʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ 2010 ʛ. ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ: ʚ 2021 ʛ. ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 39,4 ʮ/ʛʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʢʫʢʫʨʫʟʳ ʥʘ ʩʠʣʦʩ 

(ʥʘ 59,1 ʧ. ʧ. ʠ 55,0 ʧ. ʧ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʩʦʙʣʶʜʝʥʠʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʠ ʢʦʨʤʦʫʙʦʨʦʯʥʦʡ 

ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ, ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʣʠʩʴ: ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʫʤʝʥʴʰʝʥʘ ʥʘ 41,8 ʧ. ʧ., ʧʣʦʱʘʜʴ 

ʧʦʩʝʚʦʚ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʫʤʝʥʴʰʝʥʘ ʥʘ 71,0 ʧ. ʧ., ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʩʥʠʞʝʥʘ ʥʘ 46,4 ʧ. ʧ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʥʠʞʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʦʢʘʟʘʣʦ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʘʣʦʚʳʡ ʩʙʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ: ʘʛʨʘʨʠʠ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
244 

 

 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʘʥʠʤʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʧʦʩʝʚʘʤʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʘʭʘʨʥʘʷ 

ʢʫʢʫʨʫʟʘ ʠ ʜʨ. [1, 4]. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʟʘ ʩʯʝʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʚʳʰʘʝʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʥʠʞʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʟʘʢʫʧʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʳʥʦʯʥʦʤ ʩʝʛʤʝʥʪʝ. 

ʅʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʢʦʣʦ 

45-50 % ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ / ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʨʤʦʩʤʝʩʝʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʮʝʥʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʤʦʤʝʥʪ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪ. ʢ. ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʣʦʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʠʤʝʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʛʦʨʠʟʦʥʪ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʆʆʆ çʋʨʦʞʘʡ 

XXI  ʚʝʢè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʆʆʆ çʋʨʦʞʘʡ XXI  

ʚʝʢè ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʪʨʘʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ (47,9 %), ʟʘʪʨʘʪʳ ʥʘ 

ʘʤʦʨʪʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʩʦʩʪʘʚʣʷʶʪ 

6,21 ʨʫʙ./ʣ ʠʣʠ 17,9 % ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠʚʝʜʝʪ ʢ 

ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  

ʚʝʢè, ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʨʘʤʢʘʭ ʦʪʨʘʩʣʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʩʝʥʘʞʘ ʷʚʣʷʝʪʩʷ ʢʦʰʝʥʠʝ ʠ ʧʣʶʱʝʥʠʝ ʪʨʘʚ ï ʵʪʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʚʝʩʥʳʝ/ ʩʘʤʦʭʦʜʥʳʝ ʢʦʩʠʣʢʠ ʩ ʨʦʪʦʨʥʳʤʠ ʠ ʧʦʣʦʪʥʷʥʳʤʠ 

ʞʘʪʢʘʤʠ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ (ʢʦʰʝʥʠʝ), ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʚ ʧʨʠʮʝʧʥʳʭ/ ʩʘʤʦʭʦʜʥʳʭ 

ʢʦʩʠʣʢʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʛʨʘʬʠʢ ʫʙʦʨʢʠ ʠ ʧʣʦʱʘʜʴ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʩʦʩʪʘʚʣʷʝʪ 

2 662,3 ʛʘ. ʉʦʛʣʘʩʥʦ ʧʨʦʮʝʩʩʘ ʚʝʛʝʪʘʮʠʠ ʠ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʫʙʦʨʢʘ ʦʜʥʦʣʝʪʥʠʭ ʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʬʫʨʘʞʥʦʡ ʢʫʢʫʨʫʟʳ ʥʘ ʩʠʣʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 4 ʫʢʦʩʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʢʦʰʝʥʠʝ ʥʘ ʧʣʦʱʘʜʠ 7 021,9 ʛʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʞʘʪʳʝ ʩʨʦʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʪʝʠʥʘ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ. 

ʈʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʩʠʣʢʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʛʦʪʦʚʢʠ 

ʢʦʨʤʦʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʩ ʫʯʝʪʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʆʆʆ 

çʋʨʦʞʘʡ XXI  ʚʝʢè ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝ ʤʝʥʝʝ 8 ʢʦʩʠʣʦʢ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʧʦʜʦʙʥʳʤʠ ʠʤʝʶʱʠʤʩʷ. ʅʦʨʤʘ ʚʳʨʘʙʦʪʢʠ ʟʘ 1 ʩʤʝʥʫ ʩʦʩʪʘʚʣʷʝʪ 110,0 ʛʘ ï ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ (14 ʜʥʝʡ). ʋʯʠʪʳʚʘʷ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠʤʧʦʨʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʥʢʘ ʜʣʷ ʚʳʙʦʨʘ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʶʪʩʷ ʩʘʤʦʭʦʜʥʳʝ ʢʦʩʠʣʢʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʨʠʮʝʧʥʳʭ ʠ ʥʘʚʝʩʥʳʭ ʦʨʫʜʠʡ, 

ʩʘʤʦʭʦʜʥʳʝ ʢʦʩʠʣʢʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʘʛʨʝʛʠʪʠʨʦʚʘʥʠʠ ʩ ʩʠʣʦʚʳʤ ʘʛʨʝʛʘʪʦʤ (ʪʨʘʢʪʦʨʦʤ), 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ɻʉʄ ʠ ʧʦʣʫʯʠʪʴ ʥʝʟʘʚʠʩʷʱʫʶ ʦʪ 

ʜʨʫʛʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʘʤʦʭʦʜʥʳʭ 

ʢʦʩʠʣʦʢ, ʧʦʣʫʯʠʚʰʠʭ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʭʦʜʥʘʷ ʢʦʩʠʣʢʘ MacDon 155. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʰʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʢʦʩʠʣʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʩʪʠ ʧʦʣʦʪʥʷʥʫʶ ʠ 

ʨʦʪʦʨʥʫʶ ʞʘʪʢʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʤʝʶʱʠʭʩʷ ʚ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʤ ʧʘʨʢʝ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʢʦʩʠʣʦʢ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ 

ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 5. 
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ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʩʨʘʚʥʠʤʘ ʩ ʠʤʝʶʱʠʤʩʷ ʚ ʆʆʆ 

çʋʨʦʞʘʡ XXI  ʚʝʢè ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ ʧʘʨʢʦʤ. ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ ʜʘʥʥʦʛʦ ʦʨʫʜʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 7,60 ʤ, ʯʪʦ ʩʨʘʚʥʠʤʦ ʩ ʠʤʝʶʱʠʤʠʩʷ ʥʘʚʝʩʥʳʤʠ ʢʦʩʠʣʢʘʤʠ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʨʦʠʟʦʡʜʝʪ ʠʟ-ʟʘ ʩʦʚʤʝʱʝʥʠʷ ʚ ʦʜʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʘʰʠʥʝ 

ʩʠʣʦʚʦʛʦ ʠ ʥʘʚʝʩʥʦʛʦ ʘʛʨʝʛʘʪʘ: ʥʘʚʝʩʥʳʝ ʠ ʧʨʠʮʝʧʥʳʝ ʢʦʩʠʣʢʠ ʜʦʣʞʥʳ ʘʛʨʝʛʠʪʠʨʦʚʘʪʴʩʷ 

ʩ ʪʨʘʢʪʦʨʘʤʠ (ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʄʊɿ-82 ʠ Case-210, ʯʪʦ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʤʘʩʩʫ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʪʷʛʦʚʳʡ ʘʛʨʝʛʘʪ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢ ʪʷʛʦʚʦʤʫ ʫʩʠʣʠʶ 

ʩʦʩʪʘʚʠʪ: ʩʘʤʦʭʦʜʥʘʷ ʢʦʩʠʣʢʘ MacDon 155 ï 29,5 ʢʛ/ʣ. ʩ.; ʥʘʚʝʩʥʘʷ ʢʦʩʠʣʢʘ FC883RA 

(Kuhn) ï 36 ʢʛ/ ʣ. ʩ.; ʧʨʠʮʝʧʥʘʷ ʢʦʩʠʣʢʘ DISKO 8550 (CLAAS) ï 39,5 ʢʛ/ʣ. ʩ.; ʧʨʠʮʝʧʥʘʷ 

ʢʦʩʠʣʢʘ-ʧʣʶʱʠʣʢʘ Alterna 500R (Kuhn) ï 52,3 ʢʛ/ʣ. ʩ. ʠ ʧʨʠʮʝʧʥʘʷ ʢʦʩʠʣʢʘ-ʧʣʶʱʠʣʢʘ FC 

303 RGC (Kuhn) ï 80,6 ʢʛ/ ʣ. ʩ., ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 

155 ʚ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ɻʉʄ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʫʜʠʡ ʦʧʨʝʜʝʣʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʠ ʆʆʆ çʂʘʣʠʥʘè. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʆʆʆ 

çʋʨʦʞʘʡ XXI  ʚʝʢè, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʩʩʤʦʪʨʝʪʴ ʢ 

ʚʥʝʜʨʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʩ 

ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ ʞʘʪʢʘʤʠ ʚ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʢ ʚʥʝʜʨʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʫʩʪʫʧʘʝʪ ʠʤʝʶʱʠʤʩʷ ʚ 
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ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʤ ʧʘʨʢʝ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʢʦʩʠʣʢʘʤ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʚʦʩʭʦʜʠʪ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ 

MacDon 155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ ʞʘʪʢʘʤʠ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʨʝʤʦʥʪʘ ʢʦʩʠʣʦʢ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2019 ï 2021 

ʛʛ., ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʤʝʨʘʭ. 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʨʝʤʦʥʪ ʠ ʚʳʨʘʙʦʪʢʝ ʢʦʩʠʣʦʢ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʟʘ 2019 ʛ., 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ 2019 ʛ. ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ ʧʘʨʢʦʤ ʢʦʩʠʣʦʢ ʆʆʆ 

çʋʨʦʞʘʡ XXI  ʚʝʢè ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ 6 434,7 ʛʘ ʟʘ 4 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʦʩʘ. ʉʪʦʠʤʦʩʪʴ 

ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʘ 

5 739 422,0 ʨʫʙ. ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʟʘʧʯʘʩʪʝʡ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ.  ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ 

ʢʦʩʠʣʦʢ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 891,95 ʨʫʙ./ʛʘ. 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʨʝʤʦʥʪ ʠ ʚʳʨʘʙʦʪʢʝ ʢʦʩʠʣʦʢ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʟʘ 2020 ʛ., 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 7, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʚ 2020 ʛ. ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ ʧʘʨʢʦʤ ʢʦʩʠʣʦʢ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʟʘ 4 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʦʩʘ ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ 5 390,1 ʛʘ. ʉʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʘ 7 195 609,8 ʨʫʙ. ʩ 

ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʟʘʧʯʘʩʪʝʡ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʢʦʩʠʣʦʢ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʘ 1 334,97 ʨʫʙ./ʛʘ. 

ɼʘʥʥʳʝ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʨʝʤʦʥʪ ʠ ʚʳʨʘʙʦʪʢʝ ʢʦʩʠʣʦʢ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʠ ʩʘʤʦʭʦʜʥʦʡ 

ʢʦʩʠʣʢʠ MacDon 155, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ 

ʆʆʆ çʂʘʣʠʥʘè ʟʘ 2021 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 
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ɺ 2021 ʛ. ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ ʧʘʨʢʦʤ ʢʦʩʠʣʦʢ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʟʘ 4 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʦʩʘ ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ 4 949,5 ʛʘ. ʉʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʘ 5 834 469,80 ʨʫʙ. 

ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʟʘʧʯʘʩʪʝʡ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʢʦʩʠʣʦʢ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 1 178,80 ʨʫʙ./ʛʘ. 

ʉʘʤʦʭʦʜʥʘʷ ʢʦʩʠʣʢʘ MacDon 155, ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ 

ʢʦʨʤʦʚ ʆʆʆ çʂʘʣʠʥʘè ʚ 2021 ʛ. ʚʳʨʘʙʦʪʘʣʘ 3 384 ʛʘ ʧʨʠ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʘ 

341 969,6 ʨʫʙ. ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʆʆʆ çʂʘʣʠʥʘè ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 101,06 ʨʫʙ./ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 

ʜʦʢʘʟʘʥʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʨʝ. ʇʨʦʠʟʚʝʜʝʤ ʜʝʪʘʣʴʥʳʡ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ 

ʞʘʪʢʘʤʠ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʤʝʶʱʠʤʩʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤ 

ʧʘʨʢʦʤ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ. 

ʉʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ 

ʞʘʪʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 25 893 024,04 ʨʫʙ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʨʘʟʤʝʨʝ 20 % ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʟʘʸʤʥʦʛʦ ʢʘʧʠʪʘʣʘ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ çʈʦʩʘʛʨʦʣʠʟʠʥʛè ʚ ʨʘʟʤʝʨʝ 80 

% ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ 

ʢʦʩʠʣʢʠ MacDon 155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ ʞʘʪʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 9. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ ʞʘʪʢʘʤʠ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʥʘ 

2 398,08 ʨʫʙ./ʛʘ. ʉʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘ ʢʦʰʝʥʠʷ ʦʜʥʦʣʝʪʥʠʭ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʢʫʢʫʨʫʟʳ ʥʘ 

ʩʠʣʦʩ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʪ 4 764,5 ʛʘ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ 

MacDon 155 ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʟʤʝʨʝ 
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11 425 631,43 ʨʫʙ./ʛʦʜ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ɻʉʄ 

ʠ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʟʤʝʨʝ 25 893 024,04 ʨʫʙ. ʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ ʚ ʨʘʟʤʝʨʝ 8 860 932 ʨʫʙ./ʛʦʜ (ʧʣʘʪʝʞ ʧʦ ʧʨʦʛʨʘʤʤʝ 

çʈʦʩʘʛʨʦʣʠʟʠʥʛè ʩʦʩʪʘʚʠʪ 430 161,00 ʨʫʙ./ ʤʝʩ.; ʘʤʦʨʪʠʟʘʮʠʷ ʩʦʩʪʘʚʠʪ 308 250 ʨʫʙ./ ʤʝʩ.), 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʝʤʣʝʤʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 9,91 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 

155 ʩ ʨʦʪʦʨʥʦʡ ʠ ʧʦʣʦʪʥʷʥʦʡ ʞʘʪʢʘʤʠ ʧʨʠʥʷʪ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʦʨʤʳ ʨʘʩʭʦʜʘ 

ɻʉʄ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʆʙʥʦʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʘ 

ʩʘʤʦʭʦʜʥʳʭ ʢʦʩʠʣʦʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʣʝʜʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʠʤʝʶʱʝʡʩʷ 

ʪʝʭʥʠʢʠ.  ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʩʢʘʰʠʚʘʥʠʠ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʦʡ ʪʠʧʘ MacDon ʩʦʢʨʘʱʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʘʣʢʦʦʙʨʘʟʦʚʘʥʠʷ (ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ) ʚ ʩʚʷʟʠ ʩ ʧʨʘʚʠʣʴʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʘʣʢʘ ð ʵʪʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʟʘʛʦʪʦʚʢʫ ʢʦʨʤʦʚ ʠ ʩʦʭʨʘʥʷʝʪ ʠʭ 

ʢʘʯʝʩʪʚʦ. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʘʤʦʭʦʜʥʦʡ ʢʦʩʠʣʢʠ MacDon 155 ʜʣʷ ʢʦʰʝʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʜʝʨʞʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʫʙʦʨʢʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʧʣʘʥʦʤʝʨʥʦ ʚʳʚʝʩʪʠ ʠʟ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʆʆʆ çʋʨʦʞʘʡ XXI  ʚʝʢè ʫʩʪʘʨʝʣʫʶ 

ʠʣʠ ʠʟʥʦʰʝʥʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʪʝʭʥʠʢʫ ʠ ʧʨʦʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʩʠʣʫ ʩʚʦʝʡ ʜʦʨʦʛʦʚʠʟʥʳ ʠ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. 

ʆʜʥʘʢʦ, ʠʤʝʥʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ, ʢʘʢ ʛʣʘʚʥʦʝ ʦʨʫʜʠʝ ʪʨʫʜʘ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʩʦʟʜʘʝʪ ʨʝʟʝʨʚʳ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʝʥʠʷ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
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ʦʙʨʘʙʦʪʢʠ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʫʚʝʣʠʯʠʚ ʧʨʠ ʵʪʦʤ ʤʘʨʞʠʥʘʣʴʥʫʶ ʧʨʠʙʳʣʴ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ [2]. 
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ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʨʘʟʚʠʪʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ. ʈʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʢʘʯʝʩʪʚʦ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʘʥʦʚʦʛʦ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ð ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʄʝʪʦʜʦʣʦʛʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʢʨʠʪʠʯʝʩʢʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʫʯʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚʦʧʨʦʩʦʚ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ: ʘʥʘʣʠʟ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʠʜʝʡʥʦ-

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʦʩʥʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʰʢʦʣ, ʠʥʪʝʛʨʘʮʠʶ 

ʧʝʨʝʜʦʚʳʭ ʥʘʫʯʥʳʭ ʠʜʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʳʩʣʠ ʚ ʧʨʦʮʝʩʩ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʨʘʱʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʯʠʪʘʝʤ ʚʝʨʠʬʠʢʘʮʠʶ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʟʚʠʪʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. 

Abstract. Research objective is the analysis of the main scientific-theoretical approaches in 

forming of the ekologo-oriented consumption in paradigm of intensification of development of 

ecological culture, development of harmonious consumption of the nature-resource benefits. The 

working hypothesis is based that anthropoecological relationship creates quality of one of the 

most important components of the human capital ð the favorable environment. The 

methodology of research is oriented to critical reconsideration of teoretiko-methodological 

approaches of rational environmental management, scientific interpretation of issues of 

evolutionary development of social-and-ecological relationship. Realization of goals of research 

provides the solution of the following tasks: analysis of conceptual and theoretical and 

ideological and world outlook bases of the solution of problems of the balanced environmental 

management by tools of domestic and foreign economic schools, integration of the progressive 

scientific ideas of domestic and world economic thought into process of intensification of 

increment ecological components of the human capital. We consider results of research 

verification of the directions of intensification of development ecological components of the 

human capital, development of complex of social and economic recommendations about 

harmonization of anthropoecological relationship. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʨʝʛʠʦʥ 

Key words: ecology, human capital, sustainable development, balanced environmental 

management, anthropoecological relationship, region 

ɺʚʝʜʝʥʠʝ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ʉʦʛʣʘʩʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʜʦʨʦʚʦʡ ʠ ʘʢʪʠʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʧʦʥʠʤʘʝʤʦʡ ʢʘʢ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʦʙʱʝʩʪʚʘ.  ʕʢʩʪʝʥʩʠʚʥʳʡ ʧʨʠʨʦʜʦʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, 

ʤʠʥʠʤʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʧʨʠʨʘʱʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʪʦʣʴ ʚʘʞʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʢʘʢ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ.  ɺ ʨʘʙʦʪʘʭ ʃʘʟʘʨʝʚʦʡ ɽ. ʀ. [1, 2, 3], 

ʊʘʨʘʥʦʚʦʡ ʀ. ɺ. [4, 5], ʇʨʷʜʢʦ ʀ. ɸ. [6], ɸʥʦʧʯʝʥʢʦ ʊ. ʖ. [7, 8], ʈʝʚʫʥʦʚʘ ʈ. ɺ. [9, 10], 

ʄʫʨʟʠʥʘ ɸ.ɼ. ʠ ʜʨ. [11] ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠʤʧʝʨʘʪʠʚʳ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʢʦʤʧʦʥʝʥʪʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʧʘʨʘʜʠʛʤʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʥʘʫʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝ ʧʦʣʫʯʠʣ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʡʥʦ-

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʬʘʢʪʦʨʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʦʩʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʄʝʪʦʜʳ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʙʘʟʠʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʵʥʚʘʡʨʦʤʝʥʪʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ, ʩʠʥʪʝʟʝ 

ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʠʤʧʝʨʘʪʠʚʦʚ ʩ ʚʝʨʠʬʠʢʘʮʠʝʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʦʧʠʩʘʥʠʝ ʠ ʛʨʫʧʧʠʨʦʚʢʘ ʦʩʥʦʚʥʳʭ 

ʪʝʦʨʝʪʠʢʦ-ʵʤʧʠʨʠʯʝʩʢʠʭ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʵʥʚʘʡʨʦʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʦʥʦʤʠʢʘ ʠ ʵʢʦʣʦʛʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ɺʩʝʚʦʟʨʘʩʪʘʶʱʘʷ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʵʢʦʣʦʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʪʢʘʟʝ ʦʪ ʠʜʝʠ çʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʯʝʣʦʚʝʢʘè ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ɸ. ʉʤʠʪʘ ʢ ʠʜʝʝ ʯʝʣʦʚʝʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʢʦʪʦʨʦʛʦ ʚ ʨʘʤʢʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦ ʨʷʜʫ 
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ʧʨʠʟʥʘʢʦʚ: ʮʝʣʦʩʪʥʦʝ ʧʨʠʨʦʜʦʮʝʥʪʨʠʯʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʩʘʤʦʛʦ ʩʝʙʷ ʢʘʢ 

ʧʦʜʩʠʩʪʝʤʳ ʮʝʣʦʛʦ, ʩʠʥʢʨʝʪʠʯʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʊ. ʐʫʣʴʮ, ɻ. ɹʝʢʢʝʨ, ʅ.ɹ ʦʥʪʠʩ, 

ʍ. ʉʢʘʨʙʦʨʦ, ʊ. ɼʵʚʝʥʧʦʨʪ, ɼʞʝʡ ɹ. ɹʘʨʥʠ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ 

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ, ʢʫʜʘ ʚʭʦʜʠʪ ʟʜʦʨʦʚʴʝ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʠʥʪʝʣʣʝʢʪ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘʚʳʢʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʚʳʩʦʢʫʶ 

ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʢ ʢʦʥʝʯʥʦʤʫ ʧʨʦʜʫʢʪʫ. ʆʜʥʘʢʦ ʚ ʵʧʦʭʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʘ ʜʦ 

ʫʨʦʚʥʷ ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʦʡ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʠʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʧʠʪʘʣʘ, ʠʤʝʶʱʠʤʠ 

ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʠʟʤʝʨʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ ʠʤʝʝʪ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ: 

½ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦ ʟʜʦʨʦʚʴʝʤ 

ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʬʦʨʤʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

½ ʧʨʠʨʦʜʦʮʝʥʪʨʠʯʥʳʡ ʠʤʧʝʨʘʪʠʚ, ʧʨʦʚʦʟʛʣʘʰʘʶʱʠʡ ʮʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ 

ʘʥʘʣʦʛʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ï ʛʣʘʚʝʥʩʪʚʦʤ ʦʙʱʝʩʪʚʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ. 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʚʝʨʪʘʮʠʠ ʚ ʟʜʦʨʦʚʴʝ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʠʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʪʨʫʢʪʫʨʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʫʪʠ ʩʪʘʥʦʚʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʢʘʢ ʫʯʘʩʪʥʠʢʘ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʰʢʦʣ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʵʢʦʦʨʠʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 
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ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʘʢʘʜʝʤʠʢʘ ɺʝʨʥʘʜʩʢʦʛʦ ʚ ʨʘʟʚʠʪʠʝ ʠ ʜʝʪʘʣʴʥʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ 

ʠʜʝʠ ʝʜʠʥʩʪʚʘ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʉʬʦʨʤʠʨʦʚʘʥʥʫʶ ɺʝʨʥʘʜʩʢʠʤ ʢʦʥʮʝʧʮʠʶ ʥʦʦʩʬʝʨʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ ʨʘʟʫʤʥʦ ʫʩʪʨʦʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ 

ʧʨʠʨʦʜʳ. ɸʥʘʣʠʟ ʠʜʝʡʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ 

ʰʢʦʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʘʥʦʚʣʝʥʠʝ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʰʣʦ ʧʫʪʴ ʦʪ 

ʦʩʦʟʥʘʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʮʝʧʮʠʠ ʧʝʨʚʠʯʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʯʘʣʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʵʥʚʘʡʨʦʥʤʝʥʪʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʦʡ 

ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ, ʘ ʠʤʝʥʥʦ: 

1. ʀʩʭʦʜʷ ʠʭ ʚʳʷʚʣʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʘʨʘʜʠʛʤʫ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʜʝʟʘʛʨʝʛʠʨʦʚʘʥʥʫʶ ʥʘ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

½ ʟʥʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʠʥʜʠʚʠʜʫʫʤʘʤʠ ʩʚʦʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ; 

½ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʫ; 

½ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ 

ʵʢʦʩʨʝʜʫ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʩʘʤʦʛʦ ʩʝʙʷ ʢʘʢ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʘʥʪʨʦʧʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. 

2. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʵʢʦʣʦʛʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʧʨʠʨʦʜʦʮʝʥʪʨʠʯʥʳʭ ʠʜʝʡ: 

½ ʧʨʠʟʥʘʥʠʝ ʮʝʣʦʩʪʥʦ-ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʳ ʩ ʦʨʛʘʥʠʯʥʦʡ ʨʦʣʴʶ ʯʝʣʦʚʝʢʘ ʢʘʢ ʦʙʲʝʢʪʘ 

ʙʠʦʩʬʝʨʳ 

½ ʜʠʘʣʦʛ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʦʨʠʪʝʪʘ ʵʢʦʣʦʛʦʬʦʨʤʠʨʫʶʱʠʭ ʠ 

ʧʨʠʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩ ʦʪʚʝʜʝʥʠʝʤ ʠʤ ʮʝʥʪʨʘʣʴʥʦʡ ʨʦʣʠ 

½ ʵʚʦʣʶʮʠʦʥʥʦ-ʧʘʨʪʥʸʨʩʢʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ 

½ ʧʨʠʟʥʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʩʠʩʪʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ʈʀʉʂ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ ʀ 

ʄʋʅʀʎʀʇɸʃʔʅʆʄ ʂʆʅʊʈʆʃɽ ɺ ʉʌɽʈɽ ɹʃɸɻʆʋʉʊʈʆʁʉʊɺɸ 

RISK-ORIENTED  APPROACH IN STATE AND MUNICIPAL  CONTROL  IN THE 

FIELD  OF LANDSCAPING  

 

ʉʪʝʧʘʥʦʚ ɸ.ʄ., ʚʝʜʫʱʠʡ ʘʥʘʣʠʪʠʢ ʂʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ çʂʠʩʣʦʨʦʜè 

Stepanov A.M.,  a.stepanov@o2consulting.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʣʠʜʠʨʫʶʱʠʭ ʛʦʨʦʜʘʭ ʚ ʨʝʡʪʠʥʛʝ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʩʨʝʜʠ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ (ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʂʘʟʘʥʠ) ʚ ʯʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʦʜʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʠʤʝʶʪʩʷ ʢʘʢ ʩʭʦʜʩʪʚʘ (ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʨʠʩʢʘ), ʪʘʢ ʠ ʦʪʣʠʯʠʷ (ʢʨʠʪʝʨʠʠ ʚ ʦʪʥʝʩʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʢ ʛʨʫʧʧʘʤ ʨʠʩʢʘ), ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʬʠʢʦʡ ʛʦʨʦʜʦʚ, ʢʦʣʠʯʝʩʪʚʦʤ ʠ 

ʩʪʨʫʢʪʫʨʦʡ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʦʨʦʜʘ. 

Abstract. The article discusses the features of state and municipal control in the field of 

landscaping in the leading cities in the rating of the quality of the urban environment among the 

largest cities (Moscow, St. Petersburg and Kazan) in terms of the application of a risk-based 

approach. During the analysis of regulatory legal acts, it was found that the cities in which the 

risk-oriented approach is applied have both similarities (the number of risk groups) and 

differences (criteria for assigning objects to risk groups), which are due to the specifics of cities, 

the number and structure of offenses. It is concluded that the risk-based approach is a flexible 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH.png
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tool and allows for control in the field of landscaping, taking into account the specifics of a 

particular city. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʥʘʜʟʦʨ), ʢʦʥʪʨʦʣʴʥʦ-

ʥʘʜʟʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

Keywords: state and municipal control (supervision), control and supervisory activities, risk-

oriented approach, landscaping, investment attractiveness 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʦʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʘ ʜʣʷ ʝʛʦ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ, ʠʥʚʝʩʪʦʨʦʚ. ʆʥ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʩʦʙʣʶʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʦʤʝʱʝʥʠʡ ʠ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʢʦʪʦʨʳʭ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ʇʝʨʝʜ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩʪʦʠʪ ʚʘʞʥʘʷ ʟʘʜʘʯʘ: ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ: 

½ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʠʮ, ʪʘʢ ʢʘʢ ʧʨʘʚʠʣʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʜʘʥʠʡ ʠ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ; 

½ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʨʦʩʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʙʠʟʥʝʩ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʷʚʣʷʶʱʠʭʩʷ ʣʠʜʝʨʘʤʠ ʧʦ ʢʘʯʝʩʪʚʫ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʚʦʧʨʦʩʫ ʧʨʠʤʝʥʝʥʠʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ, ʘ ʪʘʢʞʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʨʝʡʪʠʥʛʦʚ, ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʳʭ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʙʝʥʯʤʘʨʢʠʥʛ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥʳ ʪʨʠ ʣʠʜʝʨʘ ʨʝʡʪʠʥʛʘ ʛʦʨʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʀʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ, ʚ ʛʨʫʧʧʝ çʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʥʦ-ʢʦʤʬʦʨʪʥʦʤ ʢʣʠʤʘʪʝè. ʇʦ ʠʪʦʛʘʤ ʨʝʡʪʠʥʛʘ ʟʘ 2021 ʛ. ʣʠʜʝʨʘʤʠ 

ʨʝʡʪʠʥʛʘ ʧʦ ʜʘʥʥʦʤʫ ʠʥʜʝʢʩʫ ʩʪʘʣʠ ʄʦʩʢʚʘ (293 ʙʘʣʣʘ), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (256 ʙʘʣʣʦʚ) ʠ 

ʂʘʟʘʥʴ (210 ʙʘʣʣʦʚ): 2 ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʨʦʜ çʤʠʣʣʠʦʥʥʠʢè. 
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ɼʘʣʝʝ ʧʦ ʜʘʥʥʳʤ ʛʦʨʦʜʘʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʝʜʦʤʩʪʚʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʳʝ ʘʢʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʥʘʨʫʰʝʥʠʡ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʥʷʪʠʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʩʦʚʧʘʜʘʶʪ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʘʭ, ʯʪʦ 

ʜʦʢʘʟʳʚʘʝʤ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʝʦʜʠʥʘʢʦʚʳ ʚ 

ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ, ʯʪʦ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʘʭ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʠʤʠ ʤʘʩʰʪʘʙʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ. ɺ ʦʙʦʠʭ 

ʛʦʨʦʜʘʭ ʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʢ 

ʨʘʟʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʨʠʩʢʘ: ʧʨʠʤʝʥʷʪʩʷ ʩʚʦʷ ʩʠʩʪʝʤʘ ʨʘʥʞʠʨʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʧʦ ʩʪʝʧʝʥʠ 

ʨʠʩʢʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ, ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʷʪʩʷ ʢ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ/ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʣʠʮ. 

ʊʝʨʤʠʥ çʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè 

ʊʝʨʤʠʥ çʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʣʠʯʠʝ ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ, ʚ ʮʝʣʦʤ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʘʭ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ, ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦʛʦ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺʦ ʚʩʝʭ 

ʪʨʝʭ ʛʦʨʦʜʘʭ ʫʢʘʟʘʥʘ ʦʜʠʥʘʢʦʚʘʷ ʮʝʣʴ, ʘ ʧʫʪʠ ʝʝ ʜʦʩʪʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. 

ʈʘʟʣʠʯʠʷ ʚ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʜʝʪʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʨʤʠʥʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʧʦ ʚʩʝʭ ʛʦʨʦʜʘʭ: 

½ ʪʝʨʤʠʥ çʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝè (ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʄʦʩʢʚʝ); 

½ ʩʦʟʜʘʥʠʝ/ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ/ʨʘʟʤʝʱʝʥʠʝ (ʄʦʩʢʚʘ, ʂʘʟʘʥʴ). 

ʆʙʱʠʤ ʜʣʷ ʪʨʝʭ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ, ʥʦ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʳʡ ʦʥʦ ʥʘʧʨʘʚʣʝʥʦ, 

ʠʤʝʝʪ ʦʪʣʠʯʠʷ: ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ï ʦʙʲʝʢʪʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ (ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʦʥʠ ʦʧʠʩʘʥʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʚ ʩʘʤʦʤ ʦʧʨʝʜʝʣʝʥʠʠ), ʚ ʂʘʟʘʥʠ ï ʪʝʨʨʠʪʦʨʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ çʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʄʦʩʢʚʝ ʦʥ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ 
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ʂʘʟʘʥʠ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʶ 

ʦʙʲʝʢʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʇʦʜʨʦʙʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ 

çʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʉʦʩʪʘʚ ʪʨʝʙʦʚʘʥʠʡ ʠ ʥʘʨʫʰʝʥʠʡ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʉʦʩʪʘʚ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʭ ʢʦʥʪʨʦʣʶ, ʪʘʢʞʝ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 

06.10.2003 N 131-ʌɿ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʉʪʘʪʴʷ 45_1), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʧʨʘʚʠʣʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʜʝʥʠʶ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʆʜʥʘʢʦ ʩ 2018 ʛ. ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩʷ ʠʥʳʝ 

http://qje.su/wp-content/uploads/2022/08/Bezymyannyj-10.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
270 

 

 

ʧʨʘʚʠʣʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ çʠʩʭʦʜʷ ʠʟ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡè. 

ʇʨʝʩʪʘʚʣʝʥʠʝ ʦʙʱʝʛʦ ʧʝʨʝʯʥʷ ʪʨʝʙʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦ. ɺ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: 

½ ʬʘʩʘʜʳ ʥʝʞʠʣʳʭ ʟʜʘʥʠʡ; 

½ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ; 

½ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʡ; 

½ ʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʂʘʟʘʥʠ ʠ ʄʦʩʢʚʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʩʚʝʜʝʥʳ ʚ ʝʜʠʥʳʡ ʜʦʢʫʤʝʥʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳʤ ʜʣʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʠʮ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʝʱʝ ʥʘ ʦʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ɺ ʄʦʩʢʚʝ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ, ʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʂʘʟʘʥʠ ï 

ʤʫʥʠʮʠʧʘʣʴʥʳʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 

06.10.2003 N 131-ʌɿ, ʪʨʝʙʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʚʝʜʝʥʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʦʜʠʥʦʢʦʛʦ ʚ ʛʦʨʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʥ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ, ʢʘʢʠʝ ʦʨʛʘʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʢʘʢʠʝ ʧʨʘʚʠʣʘ ʥʘʨʫʰʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʨʦʜʘʭ. 

ɺ ʄʦʩʢʚʝ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʆʙʲʝʜʠʥʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʩʧʝʢʮʠʡ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʩʧʝʢʮʠʷ, ʚ ʂʘʟʘʥʠ ï ʋʧʨʘʚʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʩʧʝʢʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʦʜʘʭ ʚʦ ʤʥʦʛʦʤ ʧʝʨʝʩʝʢʘʶʪʩʷ ʠ ʚʢʣʶʯʘʶʪ: 

½ ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ 

ʤʫʩʦʨʘ (ʥʘʣʠʯʠʝ ʤʫʩʦʨʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʯʠʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʩʥʝʛʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʜʨ.); 

½ ʥʘʨʫʰʝʥʠʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ, ʥʝʧʨʦʚʝʜʝʥʠʝ ʠʣʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʘ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ. 

ʊʘʢʞʝ ʝʩʪʴ ʠ ʦʪʣʠʯʠʷ ʚ ʧʝʨʝʯʥʷʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, 

ʆʙʲʝʜʠʥʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʩʧʝʢʮʠʡ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʠʭ 

ʯʠʩʣʦ ʚʭʦʜʷʪ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘʨʫʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʦʩʚʝʱʝʥʠʷ ʜʦʤʦʚʦʛʦ ʟʥʘʢʘ ʥʘ 
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ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʘʩʘʜʘ ʟʜʘʥʠʷ. ɺ ʂʘʟʘʥʠ ʋʧʨʘʚʣʝʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʩʧʝʢʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʯʠʩʣʝ ʣʠʜʠʨʫʶʱʠʭ ʦʪʥʦʩʷʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʠ 

ʧʘʨʢʦʚʢʝ ʥʘ ʦʟʝʣʝʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 26.12.2008 N 294-ʌɿ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

(ʥʘʜʟʦʨʘ) ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷè ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

çʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

(ʥʘʜʟʦʨʘ), ʧʨʠ ʢʦʪʦʨʦʤ é ʚʳʙʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʬʦʨʤʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ) ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ, ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʝʩʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠ (ʠʣʠ) ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʘ ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ (ʢʘʪʝʛʦʨʠʠ) ʦʧʘʩʥʦʩʪʠè. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʌɿ, ʘ ʪʘʢʞʝ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 17 ʘʚʛʫʩʪʘ 2016 ʛ. ˉ 806 çʆ ʧʨʠʤʝʥʝʥʠʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʠ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʦʥ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʋʧʨʘʚʣʝʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʩʧʝʢʮʠʠ ʛʦʨʦʜʘ ʂʘʟʘʥʠ. 

ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʩʧʣʦʰʥʳʝ ʧʨʦʚʝʨʢʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʝʩʪʴ ʢʘʢ ʩʭʦʜʩʪʚʘ (ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʨʠʩʢʘ), ʪʘʢ ʠ ʦʪʣʠʯʠʷ (ʢʨʠʪʝʨʠʠ ʚ 

ʦʪʥʝʩʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢ ʛʨʫʧʧʘʤ ʨʠʩʢʘ), ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʬʠʢʦʡ ʛʦʨʦʜʦʚ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.07.2020 N 248-ʌɿ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʢʘʪʝʛʦʨʠʡ ʨʠʩʢʘ ʠʟ ʯʠʩʣʘ ʰʝʩʪʠ ʚʦʟʤʦʞʥʳʭ: ʦʪ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʚʳʩʦʢʦʛʦ, ʚʳʩʦʢʦʛʦ, ʜʦ ʥʠʟʢʦʛʦ. ɺ ʄʦʩʢʚʝ ʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚʳʜʝʣʝʥʦ ʧʦ 4 ʛʨʫʧʧʳ 

ʨʠʩʢʘ, ʛʨʫʧʧʳ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ: 

½ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ; 
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½ ʩʨʝʜʥʠʡ ʨʠʩʢ; 

½ ʫʤʝʨʝʥʥʳʡ ʨʠʩʢ; 

½ ʥʠʟʢʠʡ ʨʠʩʢ. 

ɺ ʦʩʥʦʚʫ ʛʨʫʧʧʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʧʦ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʧʨʠʤʝʥʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ, ʠʤʝʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ: 

½ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʧʨʘʚʠʣ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘʨʫʰʝʥʠʷ. ɺ ʄʦʩʢʚʝ ʪʨʝʙʦʚʘʥʠʷ 

ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʧʨʘʚʠʣʦ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʫʧʧʘ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ 

ʛʨʫʧʧʳ ʪʨʝʙʦʚʘʥʠʡ; 

½ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʠʮ. ɺ ʄʦʩʢʚʝ ʚ ʩʣʫʯʘʝ ʥʝʜʦʧʫʩʢʘ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 

ʠʥʩʧʝʢʪʦʨʘʤ ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʷ ʦʙʲʝʢʪʳ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʟʘ ʥʝʠʩʧʦʣʥʝʥʠʝ ʚ ʩʨʦʢ ʧʨʝʜʧʠʩʘʥʠʡ ʟʘ 

ʧʨʝʜʳʜʫʱʠʝ ʥʘʨʫʰʝʥʠʷ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ; 

½ ʚ ʄʦʩʢʚʝ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʦʡ ʢʨʠʪʝʨʠʡ, ʢʘʢ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʠʣʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʦʙʣʶʜʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʣʠʮʦʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʩʬʝʨʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʬʘʢʪʦʚ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ; 

½ ʩʨʦʢ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʣʠʮ. ɺ ʄʦʩʢʚʝ ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʚ ʛʦʜ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʨʦʢʠ ʦʪ 1 

ʤʝʩʷʮʘ ʦʪ ʜʚʫʭ ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʨʠʩʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʬʝʨʳ ʢʦʥʪʨʦʣʷ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ. ʈʝʰʝʥʠʝ ʦ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʠ ʠʣʠ ʥʝʧʨʠʤʝʥʝʥʠʠ ʧʨʠʤʝʥʷʪʩʷ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʛʦʨʦʜʘ, 

ʚʢʣʶʯʘʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ, ʯʘʩʪʦʪʳ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʠ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʚ ʩʬʝʨʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʦ ʨʠʩʢʫ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ. 
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2. ɿʘʢʦʥ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 25.12.2015 N 891-180 (ʨʝʜ. ʦʪ 10.12.2021) çʆ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ ʪʦʨʬʷʥʠʢʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ. ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠʟʤʝʥʷʝʪ ʧʦʯʚʝʥʥʫʶ 

ʩʨʝʜʫ ʚ ʪʦʨʬʷʥʠʢʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ, ʫʚʝʣʠʯʠʚʘʷ ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. ʇʨʠ 

ʵʪʦʤ, ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʚʳʰʝ, ʘ ʨʝʘʢʮʠʷ ʙʳʩʪʨʝʝ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ. 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH.png
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Abstract. The article examines the effect of global warming on the accumulation of carbon and 

nitrogen in the soil environment of peatlands of the cryolithozone. The author notes that under 

conditions of global warming, the degradation of permafrost changes the soil environment in the 

peatlands of the cryolithozone, increasing the accumulation of carbon and nitrogen in the soil. At 

the same time, the rate of accumulation of organic carbon in the soil is higher, and the reaction is 

faster, which must be taken into account when assessing the impact of these processes on the 

climatic characteristics of the territory. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʧʦʯʚʝʥʥʘʷ ʩʨʝʜʘ, ʪʦʨʬʷʥʠʢʠ, ʢʣʠʦʣʠʪʦʟʦʥʘ, 

ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ 

Keywords: global warming, soil environment, peatlands, cryolithozone, carbon and nitrogen 

accumulation 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʫʛʨʦʟ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʮʠʢʣʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʚʳʟʚʘʥʥʦʝ 

ʜʝʛʨʘʜʘʮʠʝʡ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʩʠʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʧʦʯʚʳ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʜʥʘʢʦ ʦʙʳʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʥʝ 

ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʥʝ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʥʦ ʠ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ[2]. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ 

ʧʨʠ ʛʣʦʙʘʣʴʥʦʤ ʧʦʪʝʧʣʝʥʠʠ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʛʨʘʜʘʮʠʠ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʀʟʫʯʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʠʦʣʠʪʦʟʦʥʘʭ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʣʫʯʰʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʪʦʨʬʷʥʠʢʘʭ [4]. 

ɺʝʯʥʘʷ ʤʝʨʟʣʦʪʘ, ʟʘʥʠʤʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʫʰʠ ʠ ʧʦʢʨʳʚʘʶʱʘʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ 

ʟʘʧʘʩʦʤ ʧʦʯʚʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʩʝʚʝʨʥʳʝ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʝ ʨʘʡʦʥʳ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ 1/3 ʤʠʨʦʚʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ɺʳʙʨʦʩʳ CO 2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚʳʟʚʘʣʠ 

ʠʟʤʝʥʝʥʠʷ ʩʫʭʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʪʦʨʬʘ ʜʦ 80 Ñ 20 ʇʛ, ʘ ʢ ʢʦʥʮʫ XXI  ʚʝʢʘ ʵʪʦ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʠʛʥʝʪ 249 Ñ 38 ʇʛ [12]. 

CO 2 ʠ CH 4 ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʘʨʥʠʢʦʚʳʤʠ ʛʘʟʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʙʨʦʩʳ 

CH 4 ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ 

ʘʟʦʪʘ. ʇʨʠ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʷʭ ʚʦʜʳ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʤʠʢʨʦʙʥʦʝ ʜʳʭʘʥʠʝ ʠ ʫʣʫʯʰʘʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ. 
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ʊʦʨʬʷʥʠʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʫʛʣʝʨʦʜʘ ʜʣʷ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ 

ʦʢʘʟʳʚʘʶʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ. ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʧʨʦʤʝʨʟʘʥʠʷ ʠ 

ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʧʦʯʚ ʠ ʪʦʨʬʷʥʠʢʦʚ ʚ ʭʦʣʦʜʥʳʭ ʨʝʛʠʦʥʘʭ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ 

ʪʦʨʬʷʥʠʢʦʚ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ 

ʬʫʥʢʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʛʣʦʪʠʪʝʣʝʡ ʫʛʣʝʨʦʜʘ ʚ ʪʦʨʬʷʥʠʢʘʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ.. ɹʦʣʝʝ ʪʦʛʦ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʦʯʚʳ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʯʚʝʥʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ ʛʨʠʙʘʤʠ ʠ ʤʠʢʨʦʙʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʝʤʢʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʜʦʩʪʫʧʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [8]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʛʝʪʝʨʦʪʨʦʬʥʳʝ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ. ʋʩʣʦʚʠʷ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ ʚʢʣʶʯʘʶʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʠʩʣʦʨʦʜʘ, ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʠʪʨʘʪʦʚ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʫʛʣʝʨʦʜʘ. ʉʥʠʞʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʯʚʳ ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʤ ʙʘʢʪʝʨʠʷʤ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ 

ʪʨʝʙʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʜʦʩʪʫʧʥʦʩʪʠ ʘʟʦʪʘ 

ʙʫʜʫʪ ʥʘʧʨʷʤʫʶ ʚʣʠʷʪʴ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʯʚʳ. ʇʦʵʪʦʤʫ 

ʙʘʣʘʥʩ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʧʠʪʘʥʠʷ ʧʦʯʚʳ ʠ ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʪʦʨʬʷʥʠʢʘʭ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʧʦʥʷʪʴ 

ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʚ ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ [10]. 

ʅʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʥʘ ʪʦʨʬʷʥʠʢʘʭ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ. ɺʳʩʦʢʦʰʠʨʦʪʥʘʷ ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʦʨʬʷʥʠʢʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ 

ʚ ʭʦʣʦʜʥʳʭ ʨʝʛʠʦʥʘʭ ʧʣʘʥʝʪʳ. ʉʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

(SOC) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʫʛʣʝʨʦʜʘ, 

ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʧʦʯʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʛʣʝʨʦʜʥʳʡ ʧʫʣ ʙʦʣʦʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ ʫʛʣʝʨʦʜʥʳʡ ʮʠʢʣ. 

ʊʦʨʬʷʥʠʢʠ ʩʦʜʝʨʞʘʪ ʦʜʥʫ ʪʨʝʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʟʘʧʘʩʘ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ, ʯʪʦ ʨʘʚʥʦ 75% 

ʛʣʦʙʘʣʴʥʦʛʦ ʟʘʧʘʩʘ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ. ʕʪʠ ʧʦʯʚʳ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʚʳʰʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ [3]. ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʫʩʢʦʨʷʝʪ ʪʘʷʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ɺ ʨʘʡʦʥʘʭ 

ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʧʦʪʝʧʣʝʥʠʝ ʠʟʤʝʥʷʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʨʬʷʥʳʭ ʧʦʯʚ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʦʞʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚʳʜʝʣʝʥʠʶ ʫʛʣʝʨʦʜʘ CO 2 ʠ CH 4. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʘʩʩʦʚʳʡ ʚʳʙʨʦʩ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʪʘʢʞʝ ʫʩʢʦʨʷʝʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, 

ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʨʦʯʥʳʡ ʢʨʫʛ. 
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ɸʟʦʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚ ʪʦʨʬʷʥʦʡ 

ʧʦʯʚʝ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʴʝʟʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʭʨʘʥʝʥʠʝ ʫʛʣʝʨʦʜʘ 

ʵʢʦʩʠʩʪʝʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ. ɼʦʩʪʫʧʥʦʩʪʴ ʘʟʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʧʦʯʚʳ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ, ʯʠʩʪʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʵʢʦʩʠʩʪʝʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʘʟʦʪ, ʠ ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʵʢʦʩʠʩʪʝʤʝ ʪʘʢʞʝ 

ʫʣʫʯʰʘʶʪʩʷ. ɸʤʤʠʘʯʥʳʡ ʘʟʦʪ ʠ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʘʟʦʪʘ. 

ʆʜʥʘ ʛʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʩʩʣʝʜʦʚʘʣʘ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʘʟʦʪ 

ʧʦʯʚʳ, ʦʥʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠʪ ʯʠʩʪʫʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʘʟʦʪʘ ʧʦʯʚʦʡ [11]. ɼʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʨʘʟʤʝʨ ʧʫʣʘ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʠʢʨʦʙʥʦʛʦ ʘʟʦʪʘ 

[7]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʝʱʝ ʦʜʥʦʡ ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʢ ʤʠʢʨʦʙʥʦʡ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʠ 

ʧʦʛʣʦʱʝʥʠʶ ʘʟʦʪʘ ʧʦʯʚʦʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʛʠʙʝʣʴ ʪʦʥʢʠʭ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʟʘʧʘʩʳ ʘʟʦʪʘ [13]. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʜʝʛʨʘʜʘʮʠʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʟʘʤʝʨʟʘʥʠʶ ʠ ʦʪʪʘʠʚʘʥʠʶ ʘʢʪʠʚʥʳʭ 

ʩʣʦʝʚ. ʊʠʧ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʛʣʫʙʠʥʘ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʫʣʝ ʧʦʯʚʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ. ʉʚʷʟʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʫʛʦʚʦʨʦʪʘ 

ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʧʨʝʜʦʩʪʘʚʠʣʠ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʦ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʣʠʯʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʨʦʜʘ ʠ 

ʘʟʦʪʘ ʚ ʜʝʷʪʝʣʴʥʦʤ ʩʣʦʝ ʪʦʨʬʷʥʠʢʦʚ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʥʘ ʪʦʨʬʷʥʠʢʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ 

[9]. ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʩʝʨʴʝʟʥʦ ʧʦʚʣʠʷʣʠ ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʪʦʨʬʷʥʠʢʘʭ. ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʜʝʷʪʝʣʴʥʳʡ ʩʣʦʡ ʧʦʧʝʨʝʤʝʥʥʦ ʟʘʤʝʨʟʘʝʪ ʠ 

ʦʪʪʘʠʚʘʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʝ ʧʦʯʚʝʥʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʟʘ ʩʯʝʪ ʪʠʧʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʣʦʞʝʥʠʷ 

ʚʳʰʝʣʝʞʘʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ  ʥʘ ʢʨʫʛʦʚʦʨʦʪ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ 

ʥʠʪʨʠʬʠʢʘʮʠʷ ʠ ʜʝʥʠʪʨʠʬʠʢʘʮʠʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʷʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ 

ʠ ʢʨʫʛʦʚʦʨʦʪʘ ʘʟʦʪʘ ʚ ʧʦʯʚʝ [6]. ʆʜʥʘʢʦ ʜʨʫʛʘʷ ʛʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʥʘʨʫʞʠʚ 
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ʘʥʘʣʦʛʠʯʥʫʶ ʢʘʨʪʠʥʫ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 

ʪʦʨʬʷʥʠʢʘʭ  ʢʨʠʦʣʠʪʦʟʦʥʳ, ʦʧʨʝʜʝʣʠʣʘ, ʯʪʦ ʧʦʯʚʝʥʥʳʡ ʫʛʣʝʨʦʜ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʯʚʝʥʥʳʡ ʘʟʦʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʦʜʘ ʟʘʧʦʣʥʷʝʪ 

ʭʦʣʦʜʥʳʡ ʠ ʚʣʘʞʥʳʡ ʪʦʨʬʷʥʠʢ ʧʦ ʤʝʨʝ ʪʘʷʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ [10]. ʉʢʦʨʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚʳʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʘʟʦʪʥʦʡ ʨʝʘʢʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ NH 4 +-N ʠ NO 3 
ð

 -N ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʧʦʛʣʦʱʘʝʤʳʤʠ ʠ 

ʫʪʠʣʠʟʠʨʫʝʤʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʜʠʬʬʫʟʠʷ ʩʝʨʴʝʟʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʦʪʝʨʠ ʘʟʦʪʘ ʪʦʨʬʷʥʠʢʦʚ. 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʠ ʫʛʣʝʨʦʜ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʢʪʠʚʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʦʯʚʳ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ, ʢʦʨʥʝʡ ʠ ʠʭ ʵʢʩʩʫʜʘʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʠ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ 40ï

50 ʣʝʪ ʵʪʦ ʙʫʜʝʪ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1ï1,5 ÁC, ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ 

ʩʜʚʠʥʝʪʩʷ ʜʘʣʴʰʝ ʥʘ ʩʝʚʝʨ, ʘ ʧʣʦʱʘʜʴ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴʩʷ ʝʱʝ ʥʘ 35 

%. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʙʘʚʠʪ ʙʦʣʴʰʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʚʳʩʠʪ 

ʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ. 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʦʯʚʳ ʧʦʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʨʝʜʫʮʝʥʪʦʚ ʦʩʣʘʙʝʚʘʝʪ. ʕʪʦ ʟʘʤʝʜʣʠʪ ʨʘʟʣʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ. ʇʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʫ ʦʙʦʛʘʱʝʥʠʝ ʘʟʦʪʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʦʣʝʪʥʠʝ ʘʥʘʵʨʦʙʥʳʝ ʪʦʨʬʷʥʠʢʠ ʧʦʜʚʝʨʞʝʥʳ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʧʦʯʚʳ ʩ ʨʷʜʦʤ ʘʢʪʠʚʥʳʭ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʢʦʨʷʝʪʩʷ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʠ ʠʟ 

ʧʦʯʚʳ ʪʝʨʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ. 

ʆʜʥʘʢʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʦʩʘʞʜʝʥʠʝ ʘʟʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʦʛʦ 

ʘʟʦʪʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʠʟʙʳʪʢʫ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʨʫʰʘʝʪʩʷ ʢʨʫʛʦʚʦʨʦʪ ʘʟʦʪʘ 

ʚ ʧʦʯʚʝ. ʇʦʩʢʦʣʴʢʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʘʟʦʪʥʦʛʦ ʮʠʢʣʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪʥʦʰʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʠ ʙʘʣʘʥʩ ʘʟʦʪʥʦʛʦ ʮʠʢʣʘ ʥʘʨʫʰʘʶʪʩʷ [7]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʦʙʦʨʦʪ ʠ 

ʤʝʪʘʙʦʣʠʟʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʦʨʬʷʥʠʢʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʤʠʢʨʦʙʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʙʦʣʴʰʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʨʘʟʣʦʞʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʉ ʜʨʫʛʦʡ 
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ʩʪʦʨʦʥʳ, ʫʚʷʜʰʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʤʦʞʝʪ ʧʦʩʪʦʷʥʥʦ 

ʥʘʢʘʧʣʠʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʨʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʠʣʴʥʳʡ 

ʫʛʣʝʨʦʜ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ʇʦ ʤʝʨʝ ʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʝʥʥʳʤ ʢʦʣʣʦʠʜʦʤ ʥʠʪʨʘʪʥʦʛʦ 

ʘʟʦʪʘ ʧʦʯʚʳ (NO 3 
ī
ð ʅ) ʩʣʦʞʥʳʡ, ʧʦʯʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʘʷ, ʧʦʜʚʝʨʞʝʥʘ ʵʨʦʟʠʠ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʦʩʪʘʣʴʥʳʤʠ ʩʣʦʷʤʠ ʥʝ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʪʠʧʘʤ ʤʝʨʟʣʳʭ ʪʦʨʬʷʥʳʭ ʧʦʯʚ. ʕʪʠ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ 

ʩʢʦʨʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ [10]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʢʣʠʤʘʪʦʤ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʠ ʤʘʩʰʪʘʙʦʚ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ.  ʊʦʨʬʷʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʢʣʠʤʘʪʫ 

ʨʝʟʝʨʚʫʘʨ ʫʛʣʝʨʦʜʘ, ʠʛʨʘʶʱʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʛʣʦʙʘʣʴʥʦʤ ʫʛʣʝʨʦʜʥʦʤ ʮʠʢʣʝ ʠ ʠʟʤʝʥʝʥʠʠ 

ʢʣʠʤʘʪʘ, ʠ ʦʙʣʘʜʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ. ʆʜʥʘʢʦ, ʢʘʢ 

ʪʦʣʴʢʦ ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʧʨʝʚʳʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʝʜʝʣ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʪʨʫʜʥʝʥʥʦʡ, ʘ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʨʝʞʜʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʠʟʤʝʨʠʤʳʤ ʧʦʪʝʨʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʧʦʯʚʝ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʢʨʫʛʦʚʦʨʦʪ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ. ʆʥʠ ʫʯʘʩʪʚʫʶʪ 

ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʯʝʨʝʟ ʤʝʪʘʙʦʣʠʟʤ 

ʚʝʱʝʩʪʚ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤ ʧʦʣʝʚʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ, ʩʧʝʮʠʘʣʠʩʪʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʜʳʭʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [5]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʦʡ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʚʝʯʥʘʷ 

ʤʝʨʟʣʦʪʘ ʚ ʩʝʚʝʨʥʦʡ ʦʙʣʘʩʪʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʠʜʦʚ ʠ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʪʘʢʞʝ 

ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʠʮʫ. ɼʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʚ 

ʢʨʠʦʣʠʪʦʟʦʥʝ ʚʳʩʦʢʠʭ ʰʠʨʦʪ. ʅʘʧʨʠʤʝʨ, ʦʪʪʘʠʚʘʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʧʦʚʳʰʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʪʦʨʬʷʥʠʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʝʚʨʘʱʝʥʠʶ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʚ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ, ʫʤʝʥʴʰʘʶʪ ʥʘʢʦʧʣʝʥʠʝ 

ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʘʟʦʪ ʧʦʚʳʩʠʪ ʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʠ ʫʩʢʦʨʠʪ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʢʦʨʷʷ 

ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʇʦʩʢʦʣʴʢʫ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʘʟʦʪʘ, ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʙʫʜʝʪ ʩʥʦʚʘ 
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ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʛʣʝʨʦʜ ʠ ʘʟʦʪ ʚ ʧʦʯʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ ʠʟ ʙʦʣʴʰʦʡ ʩʧʣʦʰʥʦʡ ʦʙʣʘʩʪʠ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ ʚ ʪʦʨʬʷʥʫʶ ʧʦʯʚʫ ʚ ʦʙʣʘʩʪʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʬʦʨʤʝ ʦʩʪʨʦʚʘ, ʠ ʩʥʠʞʝʥʠʝ 

ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ [12]. 

ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʘʣʠ, ʯʪʦ ʧʦʯʚʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ʙʦʣʝʝ ʙʦʛʘʪʳ ʤʠʢʨʦʙʘʤʠ, ʘ ʧʦʜʭʦʜʷʱʝʝ ʟʥʘʯʝʥʠʝ ʨʅ ʧʦʯʚʳ ʧʦʚʳʰʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʠ 

ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʋʥʠʢʘʣʴʥʘʷ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʫʛʣʝʨʦʜʘ ʚ 

ʧʦʯʚʝ ʥʘ ʪʦʨʬʷʥʠʢʘʭ ʨʘʡʦʥʦʚ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ʇʦʜʢʠʩʣʝʥʠʝ ʧʦʯʚʳ ʠʟʤʝʥʷʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʚʣʠʷʝʪ ʥʘ ʜʳʭʘʥʠʝ ʧʦʯʚʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʪʘʠʚʘʥʠʝ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ, ʫʛʣʫʙʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʩʥʠʞʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʙʘʢʪʝʨʠʡ ʚʣʠʷʶʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʢʨʫʧʥʳʭ ʩʧʣʦʰʥʳʭ ʨʘʡʦʥʘʭ 

ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʦʩʪʨʦʚʥʳʭ ʨʘʡʦʥʘʭ ʪʘʣʦʡ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʪʦʨʬʝ ʚ ʦʩʪʨʦʚʥʳʭ 

ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ 

ʠʟʤʝʥʷʝʪ ʧʦʯʚʝʥʥʫʶ ʩʨʝʜʫ ʚ ʪʦʨʬʷʥʠʢʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ, ʫʚʝʣʠʯʠʚʘʷ ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʨʦʜʘ 

ʠ ʘʟʦʪʘ ʚ ʧʦʯʚʝ. ʇʨʠ ʵʪʦʤ, ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʚʳʰʝ, ʘ 

ʨʝʘʢʮʠʷ ʙʳʩʪʨʝʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ. 
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ʫʪʦʯʥʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʳ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ. ʆʙʦʩʥʦʚʘʥʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-2.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ7 2022 
 

 
287 

 

 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʘʭ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ, ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʤʠʢʨʦ- ʠ ʤʝʟʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. 

Abstract. The article discusses the indicators and main directions of the use of water resources 

in the regions of the Southern Federal District in 2020, clarifies the regional features of water 

use, identifies the types of economic activity that are characterized by the highest consumption 

of water resources. Organizational-economic and administrative-legal measures aimed at 

improving the efficiency of water resources use in the regions are substantiated. The results of 

the study can be used by state authorities of the Russian Federation, subjects of the Russian 

Federation in the development of strategies and programs for managing the water resource 

potential, water management activities at the micro- and mesoeconomic levels. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʦʥʦʤʠʢʘ, ʨʝʛʠʦʥ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʖʛ ʈʦʩʩʠʠ, 

ʦʪʨʘʩʣʴ, ʩʪʨʫʢʪʫʨʘ, ʟʘʢʦʥ, ʢʦʜʝʢʩ 

Key words: economy, region, water use, water resources, South of Russia, branch, structure, 

law, code 

ɺʚʝʜʝʥʠʝ 

ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦʝ 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʨʘʞʜʘʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤʠ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʌ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʧʝʮʠʬʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ, ʨʘʟʨʘʙʦʪʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʤʠʢʨʦ-, ʤʝʟʦ- ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʠʣʠʪʴ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʢʣʘʩʪʝʨʦʚ) ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʄʝʪʦʜʳ 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʘʪʴʠ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʪʦʛʦʚʳʭ ʚʳʚʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʩʠʣʫ ʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʖʞʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʨʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ, ʂʘʣʤʳʢʠʷ, ʂʨʳʤ, 
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ɸʩʪʨʘʭʘʥʩʢʘʷ, ʈʦʩʪʦʚʩʢʘʷ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʠ ʛʦʨʦʜ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʴ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʭ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʈʌ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʘʨʛʫʤʝʥʪʠʨʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʟʘ ʩʯʸʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ. 

ɺʦʧʨʦʩʳ ʨʝʘʣʠʟʘʮʠʠ ESG-ʧʨʠʥʮʠʧʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʖʛʘ ʈʦʩʩʠʠ ʨʘʩʢʨʳʪʳ ʚ ʨʘʙʦʪʝ ʊʘʨʘʥʦʚʘ ʀ. ɺ., 

ʗʥʯʝʥʢʦ ɼ. ɺ., ɹʦʝʚʘ ʂ. ʖ. [9]. ʆʪʨʘʩʣʝʚʳʝ ʘʩʧʝʢʪʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʩʪʘʪʴ ʈʝʚʫʥʦʚʘ 

ʈ. ɺ., ʈʝʚʫʥʦʚʘ ʉ. ɺ., ʐʝʨʝʤʝʪʴʝʚʘ ʇ. ɻ., ʏʝʨʥʳʰʦʚʦʡ ʊ. ʅ. [8]. ʈʷʜ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʣʦʛʠʟʘʮʠʶ 

ʧʨʠʨʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʮʝʣʦʤ, ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʦʩʥʦʚʘʥ 

ʚ ʪʨʫʜʝ ʄʦʩʢʘʣʝʥʢʦ ɸ. ʇ., ʄʦʩʢʘʣʝʥʢʦ ʉ. ɸ., ʈʝʚʫʥʦʚʘ ʈ. ɺ. [4]. 

ʇʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʘʭ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʚ 2020 ʛ. ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [6, 7, 10]. 
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ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʩʫʙʲʝʢʪʘʭ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʤʠ ʧʦ ʤʘʩʰʪʘʙʘʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʩʫʙʲʝʢʪʳ, ʢʘʢ ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ (1-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ), ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (2-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ), ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 

(3-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ), ʜʦʣʠ ʢʦʪʦʨʳʭ ʚ ʩʫʤʤʘʨʥʦʤ ʠʟʲʷʪʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʖʌʆ ʩʦʩʪʘʚʣʷʶʪ 40,4 %, 36,1, 10,9 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʟʘʥʠʤʘʝʪ 1-ʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ (6585,9 ʤʣʥ ʤ
3
, 62,8 %), ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ 2-ʝ 

ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ (1677,1 ʤʣʥ ʤ
3
, 16,0 %), ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ 3-ʝ ʨʘʥʛʦʚʦʝ 

ʤʝʩʪʦ (1334,2 ʤʣʥ ʤ
3
, 12,7 %). 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ʈʌ ʚ 2020 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [6, 7, 10]. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 2 ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤ ʧʨʦʤʳʰʣʝʥʥʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʖʌʆ, ʝʸ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦ 
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ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ, ʠ ʩʦʩʪʘʚʣʷʝʪ 63,9 % 

(932,1 ʤʣʥ ʤ
3
). ʇʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʦʨʦʰʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ 

ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ ʷʚʣʷʝʪʩʷ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʜʦʣʠ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 57,4 % (16,7 ʤʣʥ ʤ
3
), 56,5 % (1794,1 ʤʣʥ ʤ

3
), 33,6 % (274,9 ʤʣʥ ʤ

3
) ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʦ ʫʢʘʟʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʚ ʨʘʟʨʝʟʝ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ ʷʚʣʷʶʪʩʷ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ. ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʦʜʦʸʤʢʠʤʠ. ʇʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʨʝʛʠʦʥʳ, ʢʘʢ ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ, ʈʦʩʪʦʚʩʢʘʷ ʠ ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʞʘʨʢʠʡ 

ʢʣʠʤʘʪ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʝʪʝʨʤʠʥʠʨʫʶʪ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʤʘʢʨʦʨʝʛʠʦʥʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʷ ʠʭ ʚ ʮʝʣʷʭ ʩʝʣʴʭʦʟʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʦʨʦʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ɸʇʂ ʖʌʆ. ɺ 

ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ, ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʘʢʨʦʨʝʛʠʦʥʘ. 

2. ʉ ʫʯʸʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʨʝʛʠʦʥʦʚ (ʤʘʢʨʦʨʝʛʠʦʥʦʚ) ʈʌ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʥʝʩʝʥʠʝ ʚ ʚʦʜʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʧʦʣʦʞʝʥʠʡ, ʥʘʜʝʣʷʶʱʠʭ ʩʫʙʲʝʢʪʳ ʧʨʘʚʘʤʠ ʧʦ ʫʯʸʪʫ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʯʘʩʪʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʬʝʨʝʥʮʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʙʣʘʛ. ʇʦ ʥʘʰʝʤʫ 
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ʤʥʝʥʠʶ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʣʠʮʝ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ ʢʦʦʨʜʠʥʘʮʠʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʘʤʢʘʭ ʢʨʫʧʥʳʭ ʤʘʢʨʦʨʝʛʠʦʥʦʚ (ʘʨʝʘʣʦʚ) 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

3. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʚ ʖʞʥʦ-ʈʦʩʩʠʡʩʢʦʤ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ 

ʤʘʢʨʦʨʝʛʠʦʥʘʭ ʈʌ, ʤʦʞʝʪ ʩʪʘʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʠ ʙʶʜʞʝʪʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʉʪʘʪʴʷ 72 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ [3] ʦʪʥʦʩʠʪ çʚʦʧʨʦʩʳ ʚʣʘʜʝʥʠʷ, 

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʟʝʤʣʝʡ, ʥʝʜʨʘʤʠ, ʚʦʜʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠè ʢ ʧʨʝʜʤʝʪʫ ʩʦʚʤʝʩʪʥʦʛʦ ʚʝʜʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩ ʩʫʙʲʝʢʪʘ ʈʌ. 

ʆʜʥʘʢʦ ʚ ʦʙʣʘʩʪʠ ʦʪʥʦʰʝʥʠʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʘʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʘʷ ʥʦʨʤʘ ʧʦʢʘ ʥʝ 

ʥʘʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ [1, 2, 5], ʚʦʜʥʳʡ ʥʘʣʦʛ ʷʚʣʷʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʠ ʟʘʯʠʩʣʷʝʪʩʷ ʚ 

ʜʦʭʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʦ ʥʦʨʤʘʪʠʚʫ 100 %. ʀʟʤʝʥʝʥʠʝ ʥʦʨʤʘʪʠʚʘ ʟʘʯʠʩʣʝʥʠʷ 50 % 

ʚ ʜʦʭʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, 50 % ʚ ʜʦʭʦʜ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʘ ʈʌ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʦʦʭʨʘʥʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

4. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʚʳʰʝ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʙʶʜʞʝʪʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʵʬʬʝʢʪ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʛʠʙʢʦʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʝʩʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ; 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʛʠʦʥʳ ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʈɼɺ) 

ʧʨʠʚʣʝʢʘʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʫʨʠʩʪʦʚ ʩʚʦʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʝʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʙʲʝʢʪʳ ʦʪʜʳʭʘ, ʦʟʜʦʨʦʚʣʝʥʠʷ, ʧʫʪʝʰʝʩʪʚʠʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ: ʏʫʢʦʪʩʢʦʛʦ ɸʆ, ʂʘʤʯʘʪʩʢʦʛʦ ʠ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʝʚ, ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʨʝʛʠʦʥʳ ʥʝʨʘʚʥʦʟʥʘʯʥʳ ʧʦ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ, ʨʘʟʚʠʪʠʶ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʦ ʚʩʝ ʦʥʠ ʫʥʠʢʘʣʴʥʳ ʧʦ ʩʚʦʠʤ 

ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʨʝʩʫʨʩʘʤ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʘʭ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʥʘʣʠʟ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʩ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠ 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-1.png
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ʦʩʥʦʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʩʪʚʠʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Abstract. Currently, the regions of the Russian Far East (RFE) attract domestic and foreign 

investors, researchers, tourists with their variety of natural resources and in terms of extraction 

and processing of raw materials, as well as objects of recreation, recreation, and travel. This is 

especially true for the coastal territories of Pacific Russia: the Chukotka Autonomous Okrug, the 

Kamchatka and Primorsky Territories, and the Sakhalin Region. These regions are unequal in 

terms of natural and climatic conditions, socio-economic development, demographic situation, 

development of tourism infrastructure. But all of them are unique in their natural conditions and 

resources and are the basis for the development of tourism activities in the regions under 

consideration. The purpose of this study is to analyze the environmental and economic situation 

in the selected areas, taking into account the current situation and the main investment projects, 

as well as the consequences of their implementation for the formation of a model for the 

development of tourism activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʩʠʡʩʢʠʡ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʪʫʨʠʟʤ ʠ ʨʝʢʨʝʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʧʨʠʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

Key words: Russian Far East, tourism and recreation, production and natural relations, 

ecological and economic balance 

ɺʚʝʜʝʥʠʝ. ʀʩʩʣʝʜʫʝʤʳʝ ʨʝʛʠʦʥʳ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʭʘʨʘʢʪʝʨʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʵʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʜʣʷ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʥʠʢʘʣʴʥʘʷ ʧʨʠʨʦʜʘ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʩʫʨʩʦʚ, ʠʩʪʦʨʠʷ ʠ ʢʫʣʴʪʫʨʘ ʢʦʨʝʥʥʳʭ 

ʥʘʨʦʜʦʚ, ʠʤʝʶʱʠʝʩʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʟʜʘʶʪ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ 

ʠ ʦʪʜʳʭʘ. ʆʜʥʘʢʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ: ʩʥʠʟʠʣʘʩʴ ʣʝʩʠʩʪʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʣʝʩʦʚ, ʤʥʦʛʠʝ ʨʝʢʠ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ʧʝʨʝʰʣʠ ʚ ʢʘʪʝʛʦʨʠʶ çʛʨʷʟʥʳʭè, ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʙʨʦʩ 

ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʘʭ ʠ ʪ.ʜ. 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʠʣʠʚʘʝʪʩʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʜʠʩʙʘʣʘʥʩ. ʆʩʥʦʚʥʦʡ ʥʝʛʘʪʠʚʥʳʡ 
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çʚʢʣʘʜè ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʦʚ ʦʢʘʟʳʚʘʶʪ ʘʪʤʦʩʬʝʨʥʳʝ 

ʚʳʙʨʦʩʳ ʠ ʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʈɼɺ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɹʘʟʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʈʦʩʩʪʘʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʘʚʪʦʨʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʬʠʮʠʘʣʴʥʘʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʙʘʟʘ ʈʦʩʩʪʘʪʘ: ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʠ, ʈʝʛʠʦʥʳ ʈʦʩʩʠʠ, ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʦʚ. ʇʦʩʢʦʣʴʢʫ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʙʣʝʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʣʝʜʥʠʭ 

ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦ ʤʝʪʦʜʠʢʝ ʘʚʪʦʨʘ ʠʥʜʝʢʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʀʕɼ), 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʨʘʥʝʝ [1], ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʂʦʣʝʩʥʠʢʦʚʳʤ ʉ.ʀ. [2]. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʨʘʩʯʝʪʳ ʀʕɼ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʛʦ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʦʢʘʟʘʣʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʈɼɺ) ʚ 

ʮʝʣʦʤ ʠ ʚ ʪ.ʯ. ʏʫʢʦʪʩʢʦʛʦ ɸʆ, ʂʘʤʯʘʪʩʢʦʛʦ ʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʚ, ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʠʭ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʝʪ ʨʝʩʫʨʩʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʜʘʶʪ 

ʦʢʦʣʦ 30% ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʦʩʩʠʠ: ʨʫʜʳ ʯʝʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʜʨʘʛʦʮʝʥʥʳʝ 

ʤʝʪʘʣʣʳ ʠ ʘʣʤʘʟʳ, ʥʝʬʪʴ, ʫʛʦʣʴ, ʛʘʟ, ʭʠʤʠʯʝʩʢʦʝ ʩʳʨʴʝ, ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʠ ʜʨ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʪ.ʝ. ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʡ ʩʨʝʜʦʡ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʬʦʨʤʠʨʫʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʠʧʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʢʘʢ ʧʦ ʣʠʥʠʠ ʠʟʚʣʝʯʝʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʡ 

ʙʘʟʳ ʪʘʢ ʠ ʧʦ ʣʠʥʠʠ ʚʳʚʝʜʝʥʠʷ ʦʪʭʦʜʦʚ), ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸʥʘʣʠʟ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦ   ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʘʭ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʠʣ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ [3]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʩʚʷʟʘʥʳ, ʚ 

ʦʩʥʦʚʥʦʤ, ʩ ʜʦʙʳʚʘʶʱʠʤʠ ʦʪʨʘʩʣʷʤʠ, ʪ.ʢ. ʦʩʥʦʚʥʳʝ ʧʨʦʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʦʩʚʦʝʥʠʝʤ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ+ʰʝʣʴʬ), ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ 
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ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʫʛʣʝʜʦʙʳʯʘ, ʵʥʝʨʛʝʪʠʢʘ, ʛʦʨʥʘʷ ʜʦʙʳʯʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʘ (ɻʆʂ, ɻʄʂ), ʤʝʪʘʣʣʫʨʛʠʷ, ʩʫʜʦʨʝʤʦʥʪ, ʫʩʠʣʠʪʩʷ ʛʘʟʦʜʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

(ʉʇɻ), ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʨʪʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʨʪʦʧʫʥʢʪʦʚ ʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, 

ʪʫʨʠʟʤ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʫʚʷʟʳʚʘʶʱʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʦʪʯʘʩʪʠ ʚ ʢʦʤʤʫʥʘʣʴʥʦʤ. ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʦʝ ʨʘʟʚʠʪʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʧʦʜʲʝʤʫ ʚ ʨʝʛʠʦʥʘʭ, ʥʦ, ʫʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʫʶʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ (ʥʘʧʨʠʤʝʨ, ʚʚʦʜ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ, ʫʪʠʣʠʟʘʮʠʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʪ.ʜ.), ʫʩʫʛʫʙʠʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʫʭʫʜʰʠʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ [4,5] (ʪʘʙʣ.), ʪ.ʝ. ʚʦʟʥʠʢʥʝʪ ʢʦʥʬʣʠʢʪ 

ʠʥʪʝʨʝʩʦʚ, ʨʝʰʘʪʴ ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. 
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ʂʨʦʤʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʬʦʨʤʠʨʫʝʪ ʠ ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʨʝʛʠʦʥʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʨʝʛʠʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʨʦʩʪ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

(ɺʈʇ) ʥʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʫʚʝʣʠʯʝʥʠʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ [2] 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʝ ʦʪʤʝʯʝʥ ʥʠ ʚ ʦʜʥʦʤ ʨʝʛʠʦʥʝ ʈɼɺ (ʨʠʩ.1). ʀʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʀʕɼ) (ʥʘʭʦʜʠʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʩʫʤʤʳ ʚʩʝʭ ʟʘʪʨʘʪ ʥʘ ʆʆʉ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʘʪʨʘʪ (8% ʦʪ ɺʈʇ) ʥʝ ʜʦʩʪʠʛʘʝʪ ʜʘʞʝ 

ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ (2%) [3]. 

 

ʅʘ ʦʩʥʦʚʝ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʚʝʣʠʯʠʥ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʟʘʛʨʷʟʥʝʥʥʳʝ 

ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʙʨʦʩʳ ʠ ʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ), ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʱʠʭʩʷ ʠ 

ʚʦʟʤʦʞʥʳʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʠʟʚʦʜʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ ʚʨʝʜʥʦʩʪʠ ʧʨʦʚʝʜʝʥʘ 

ʪʠʧʦʣʦʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʚ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ. ʇʦʩʢʦʣʴʢʫ ʚ ʜʦʢʫʤʝʥʪʘʭ ʧʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʦʚ ʠ ʚ ʪ.ʯ. ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʣʩʷ ʪʦʣʴʢʦ ʢʣʘʩʩ ʚʨʝʜʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ (ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʘʢ ʠ ʧʣʘʥʠʨʫʝʤʳʭ) ʠ ʩʫʱʝʩʪʚʫʶʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ (ʨʠʩ.2). 

ɺʩʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʨʘʡʦʥʳ ʠ ɻʆ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʛʨʫʧʧʠʨʦʚʘʣʠʩʴ ʚ ʪʨʠ 

ʪʠʧʘ: 
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½ ʢʨʠʟʠʩʥʳʡ ʪʠʧ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʜʦʧʫʩʪʠʤʳʤ ʧʨʝʜʝʣʘʤ ʠʟʤʝʥʝʥʠʡ, 

ʧʝʨʝʭʦʜ ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʝ 

ʨʘʟʨʫʰʝʥʠʝ; 

½ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʡ ʪʠʧ ð ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʝʱʝ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʝʥʥʦʛʦ ʠʭ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʢʘ ʦʙʨʘʪʠʤʘʷ ʟʘʤʝʥʘ ʧʨʝʞʜʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ; 

½ ʫʤʝʨʝʥʥʦ-ʥʘʧʨʷʞʝʥʥʳʡ ʪʠʧ ð ʩʦʩʪʦʷʥʠʝʤ ʩʨʝʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʜʦʩʪʠʛʘʶʪ ʚʝʣʠʯʠʥ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʬʦʥʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʥʘʨʫʰʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɺ ʘʥʦʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʝ ʪʝʨʷʝʪ ʝʱʝ ʩʚʦʝʡ ʩʠʩʪʝʤʥʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ, ʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʣʠʙʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʝʛʦ 

ʧʦʪʨʝʙʥʦʩʪʷʤ [6,7]. 
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ɺʳʚʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʤʠʤʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʦ-

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʘʭ ʟʥʘʯʠʪʝʣʴʥʘ ʢʘʢ ʧʦ ʟʘʧʘʩʘʤ, ʪʘʢ ʠ ʧʦ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ, ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʦʡ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʦʚ, ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʪʘʢ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʫʩʠʣʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʯʝʪʢʦʡ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʜʦʙʳʚʘʶʱʠʝ ʦʪʨʘʩʣʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʝʚ, ʙʝʟʫʩʣʦʚʥʦ, 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʅʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʥʝʪ ʟʥʘʯʠʤʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʨʨʠʪʦʨʠʷʤʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ, ʫʩʠʣʠʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʫʩʠʣʠʪʩʷ ʪʝʭʥʦʛʝʥʥʳʡ ʧʨʝʩʩʠʥʛ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʭʫʜʰʠʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʜʳʭʘ ʠ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. ʉ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʦʨʠʪʝʪʳ ʪʫʨʠʩʪʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʝʦʜʥʦʟʥʘʯʥʳ: ʜʣʷ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʠ ʢʦʤʬʦʨʪʥʳ 

ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʦʪʜʳʭ, ʣʝʯʝʙʥʳʡ, ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʨʳʙʘʣʢʘ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʥʘʧʨʘʚʣʝʥʠʷ ʪʫʨʠʟʤʘ. ɼʣʷ ʏʫʢʦʪʢʠ ʠ ʂʘʤʯʘʪʢʠ ï ʵʢʩʪʨʝʤʘʣʴʥʳʡ, 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜʳ; ʜʣʷ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʟʠʤʥʠʡ ʦʪʜʳʭ (ʛʦʨʥʳʝ 

ʣʳʞʠ), ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ. ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʦ ʥʠ ʚ 

ʦʜʥʦʤ ʨʝʛʠʦʥʝ ʦʥʘ ʥʝ ʠʤʝʝʪ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʥʘʠʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʠʧʦʣʦʛʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ 

ʠ ʨʝʢʨʝʘʮʠʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ 

ʧʦ ʚʦʟʤʦʞʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚʳʷʚʠʣʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʦʛʦ 
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ʠʣʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʪʠʧʘ, ʪ.ʝ. ʩʦʩʪʦʷʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʧʨʝʚʳʰʘʝʪ ʪʝʤʧ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʝʱʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʝʥʥʦʛʦ 

ʠʭ ʠʟʤʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʶʞʥʳʭ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʛʨʘʥʠʮʘʭ ʇʨʠʤʦʨʴʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. 

ɺ ʢʘʞʜʦʤ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʩʫʙʲʝʢʪʝ ʠʤʝʶʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʄʈ), ʚ 

ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢʠʝ ʄʈ ʦʪʥʦʩʷʪʩʷ 

ʢ ʢʨʠʟʠʩʥʦʤʫ ʪʠʧʫ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʙʣʠʟʷʪʩʷ ʢ ʧʦʨʦʛʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʝʨʝʭʦʜ ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʨʘʟʨʫʰʝʥʠʝ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚʦ ʛʣʘʚʝ ʫʛʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʦʧʫʩʪʠʤʦʩʪʠ ʦʩʚʦʝʥʠʷ, ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʨʘʩʩʤʦʪʨʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠʥʜʫʩʪʨʠʷ ʪʫʨʠʟʤʘ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʨʝʩʫʨʩʥʘʷ 

ʙʘʟʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʘʷ ʚʨʝʤʷ, ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʪʨʘʩʣʴ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢ ʞʝ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʢʘʢ ʩʬʝʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 2022 ʛʦʜʫ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʛʥʠʪʳ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ, ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʦʢʦʣʦ 8 ʣʠʪʨʦʚ ʞʠʜʢʦʛʦ ʛʝʣʠʷ, ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʨʘʩʭʦʜ ʛʝʣʠʷ ʩʦʢʨʘʱʘʝʪʩʷ. ɺ ʪʦʤʦʛʨʘʬʘʭ ʚʳʧʫʱʝʥʥʳʭ ʚ ʥʘʯʘʣʝ 

2010-ʭ ʛʦʜʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʣʠʷ, ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʛʥʠʪʘʭ, ʤʦʛʣʦ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʡ, 

ʧʨʝʚʳʰʘʶʱʠʭ 1000 ʣʠʪʨʦʚ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʪʘ ʜʠʟʘʡʥʘ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ ʩ ʫʯʝʪʦʤ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʠʩʘʥʘ ʠʩʪʦʨʠʷ 

ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʠʟʘʡʥʘ ʧʝʨʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

http://qje.su/wp-content/uploads/2022/08/Emblema-MEZH-1.png
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ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʫʩʪʨʦʡʩʪʚʘ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʘʧʧʘʨʘʪʳ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ ʜʣʷ ʣʶʜʝʡ, ʚ ʮʝʣʷʭ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʦʙʱʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

Abstract. Currently, the achievements of science allow us to create high-tech devices. The 

magnetic resonance imaging industry is developing as rapidly as the field of computer 

technology. In 2022, superconducting magnets that need constant cooling can contain about 8 

liters of liquid helium, while the cooling efficiency remains unchanged, and the consumption of 

helium is reduced. In tomographs released in the early 2010s, the amount of helium in 

superconducting magnets could reach values exceeding 1000 liters. The paper describes the 

principle of constructing a design project for a magnetic resonance tomograph taking into 

account ergonomic factors, describes the history of the creation and design of the design of the 

first device to identify the dynamics of the development of the appearance of the device. This 

article is aimed at substantiating the fact that magnetic resonance imaging devices should be 

more comfortable for people in order to improve their overall psychological and physical 

condition. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ, ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʵʨʛʦʥʦʤʠʢʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʄʈʊ, ʪʨʝʙʦʚʘʥʠʷ, ɻʆʉʊ, ʤʘʛʥʠʪ 

Keywords: magnetic resonance imaging, design engineering, ergonomics, MRI development, 

requirements, GOST, magnet 

ʄʝʪʦʜ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ) ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʣʦʡʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ. ʕʪʦ ʥʝ ʩʣʫʯʘʡʥʦ. 

ʄʝʪʦʜ ʄʈʊ ʧʨʦʰʝʣ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʧʦʵʪʘʧʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʷ ʩʦ ʜʥʷ ʦʪʢʨʳʪʠʷ. 

ʉʝʛʦʜʥʷ ʧʦʯʪʠ ʢʘʞʜʘʷ ʙʦʣʴʥʠʮʘ ʠʣʠ ʢʣʠʥʠʢʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ ʠʤʝʝʪ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʄʈ ʩʢʘʥʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʯʝʪʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʷʜʝʨʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʗʄʈ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʃʘʨʤʦʨʦʚʳʭ ʯʘʩʪʦʪ, ʪ.ʝ. ʯʘʩʪʦʪ 

ʧʨʝʮʝʩʩʠʠ ʷʜʝʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʧʦʣʷʨʠʟʫʶʱʝʛʦ ʧʦʣʷ. 

ʆʪ ʩʧʦʩʦʙʘ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ (ʈʏ) ʷʜʝʨʥʳʭ ʩʧʠʥʦʚ 

(ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠʨʫʶʱʝʡ ʠʤʧʫʣʴʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʟʘʚʠʩʠʪ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʗʄʈ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʦʣʫʯʘʝʪʩʷ ʄʈ-ʠʟʦʙʨʘʞʝʥʠʝ. 
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ʇʨʝʞʜʝ ʯʝʤ ʝʱʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʝʪʦʜʝ ʄʈʊ, ʩʪʦʠʪ ʫʛʣʫʙʠʪʴʩʷ ʚ ʝʛʦ 

ʠʩʪʦʨʠʶ. 1973 ʛʦʜ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʤʦʤʝʥʪʦʤ ʧʦʷʚʣʝʥʠʷ ʄʈʊ. ʇʨʦʬʝʩʩʦʨ ʇʦʣ ʃʦʪʝʨʙʫʨ 

ʧʦʣʫʯʠʣ ʧʫʙʣʠʢʘʮʠʶ ʩʚʦʝʡ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʝ ñNatureò. ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʷʚʣʝʥʠʶ ʷʜʝʨʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʧʨʦʪʦʥʦʚ ʚʦʜʦʨʦʜʘ. ɺ 1975 ʛʦʜʫ ʈʠʯʘʨʜ ʕʨʥʩʪ ʧʨʝʜʣʦʞʠʣ 

ʧʨʦʚʝʜʝʥʠʝ ʄʈʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʥʦʛʦ ʠ ʬʘʟʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ï ʠʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʩʫʱʝcʪʚʫʝʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʏʘʩʪʦʪʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʙʝʟ ʛʨʘʜʠʝʥʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʩʠʛʥʘʣʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ. ʌʘʟʦʚʦʝ 

ʢʦʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʩʠʛʥʘʣ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʛʨʘʜʠʝʥʪʘ. 

ʂʘʢ ʘʧʧʘʨʘʪʳ ʜʣʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʝ 

ʪʦʤʦʛʨʘʬʳ ʧʦʷʚʠʣʠʩʴ ʚ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ. ʉʧʫʩʪʷ 10 ʣʝʪ ʚ ʤʠʨʝ ʫʞʝ ʨʘʙʦʪʘʣʦ ʦʢʦʣʦ 

6000 ʝʜʠʥʠʮ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʉʐɸ ʠ ʗʧʦʥʠʠ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʛʥʠʪʥʦ-ʷʜʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʚʦʩʪʨʝʙʦʚʘʥʘ ʠ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʦʤʦʛʨʘʬʦʚ ʙʫʜʝʪ ʠʟʣʦʞʝʥʦ ʥʠʞʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʛʥʠʪʥʦ-ʷʜʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ 

ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ ʚ 

ʥʝʚʝʨʦʷʪʥʦʡ ʙʣʠʟʦʩʪʠ. ʄʝʜʠʮʠʥʩʢʘʷ ʠʥʪʨʦʩʢʦʧʠʷ ʨʝʰʘʝʪ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʟʘʜʘʯʠ. ʇʝʨʚʘʷ 

ï ʵʪʦ ʩʦʙʩʪʚʝʥʥʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʪ.ʜ.). ɺʪʦʨʘʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ, ʪ.ʝ. ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʩʚʦʡʩʪʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʘ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʦʩʪʦʠʥʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʧʨʦʷʚʣʷʶʪʩʷ (ʠ ʙʫʜʫʪ 

ʝʱʝ ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʙʫʜʫʱʝʤ) ʧʨʠ ʨʝʰʝʥʠʠ ʚʪʦʨʦʡ ʟʘʜʘʯʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʘʥʘʣʠʟʝ ʩʧʝʮʠʬʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʢʘʥʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʝʪ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʢʘʢ ʥʘ ʵʤʧʠʨʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʩʦ 

ʩʚʦʡʩʪʚʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʪʢʘʥʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ, 

ʪʘʢ ʠ ʥʘ ʩʪʨʦʛʦʤ ʬʠʟʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʩ ʚʝʱʝʩʪʚʦʤ, 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ). 

ʉʧʦʩʦʙ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʠʪʝʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʝʨʚʦʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʠʟʣʫʯʘʪʝʣʷ ʩ 

ʧʨʠʸʤʥʠʢʦʤ, ʢʦʪʦʨʳʝ ʥʝʧʦʜʚʠʞʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɺʪʦʨʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 
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ʚ̫ʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʊʨʝʪʴʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʝʜʴ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʘʷ ʦʙʲʝʢʪʦʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

ʆʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʩʪʘʪʴʝ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ï ʦʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʦʤʧʦʥʦʚʢʝ, ʧʦʠʩʢ ʩʪʠʣʝʚʦʛʦ ʨʝʰʝʥʠʷ, ʬʠʥʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɺʳʷʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʦʥʦʚʦʯʥʦʤʫ ʨʝʰʝʥʠʶ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ, ʙʫʜʝʪ 

ʜʦʩʪʠʛʥʫʪʦ ʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʢʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʩʷ ʨʘʟʤʝʨ ʫʩʪʘʥʦʚʢʠ ʩ ɺʏ-ʢʘʪʫʰʢʘʤʠ ʠ ʦʩʪʘʣʴʥʳʤ ʦʩʥʘʱʝʥʠʝʤ. 

ʇʦʠʩʢ ʩʪʠʣʝʚʦʛʦ ʨʝʰʝʥʠʷ ï ʚʘʞʥʳʡ ʵʪʘʧ ʢʦʤʧʦʥʦʚʢʠ ʦʩʥʦʚʥʳʭ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʜʝʣʠʷ. ɼʘʥʥʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʦʩʪʘʚʣʝʥʠʝ ʩʪʠʣʝʚʳʭ ʧʣʘʥʰʝʪʦʚ, 

ʧʦʠʩʢʦʚʦʝ ʵʩʢʠʟʠʨʦʚʘʥʠʝ, ʧʦʠʩʢʦʚʦʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʥʘʟʚʘʥʠʷ ʠ ʣʦʛʦʪʠʧʘ. 

ʌʠʥʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʬʠʥʘʣʴʥʦʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʬʠʥʘʣʴʥʳʡ ʵʩʢʠʟ, ʧʨʦʨʘʙʦʪʘʥʥʦʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʨʛʦʥʦʤʠʢʠ, ʢʦʤʧʦʥʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ, 

ʤʘʢʝʪʠʨʦʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʢʝ, ʘʥʠʤʘʮʠʷ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷʭ ʜʘʥʥʳʭ ʩʪʫʧʝʥʝʡ ʨʘʟʨʘʙʦʪʢʠ, ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʢʦʥʮʝʧʮʠʡ. ʂ ʬʠʥʘʣʫ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʪʦʛʦʚʦʝ ʜʠʟʘʡʥ 

ʨʝʰʝʥʠʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ, ʘʥʠʤʠʨʦʚʘʥʥʳʡ ʨʦʣʠʢ, ʧʦʜʨʦʙʥʘʷ ʚʟʨʳʚ-

ʩʭʝʤʘ, ʤʘʢʝʪ ʪʦʤʦʛʨʘʬʘ, ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʣʘʢʘʪʳ, 3D ʤʦʜʝʣʠ ʚ ʬʦʨʤʘʪʝ STL. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʩʪʦʠʪ ʧʦʥʷʪʴ ʢʘʢʠʝ 

ʩʫʱʝʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ. ʅʘ ʪʘʙʣʠʮʝ 1 

ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ ʩʦ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤ ʤʘʛʥʠʪʦʤ. 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʨʝʙʦʚʘʥʠʡ: 

1. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʄʈ-ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʚ 

ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʯʝʚʦʡ ʠ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʘʢʪ ʩ ʧʘʮʠʝʥʪʦʤ, ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʟʤʝʥʝʥʠʶ ʧʣʘʥʠʨʦʚʢʠ ʢʦʤʥʘʪʳ ʠ ʜʠʟʘʡʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʯʝʚʦʛʦ ʠ 

ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʘʮʠʝʥʪʦʤ ʚ ʪʝʯʝʥʠʝ ʄʈ-ʠʩʩʣʝʜʦʚʘʥʠʷ. ʨʝʯʝʚʳʝ ʠ ʚʠʟʫʘʣʴʥʳʝ 

ʢʦʥʪʘʢʪʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʘʮʠʝʥʪʘ. 

2. ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʠʟʜʝʣʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʥʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʧʦʜʚʝʨʛʘʶʪ ʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʟʜʦʨʦʚʴʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʣʶʙʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ, ʷʚʣʷʶʪʩʷ 

ʦʧʨʘʚʜʘʥʥʳʤʠ ʧʨʠ ʦʮʝʥʢʝ ʩʦʦʪʥʦʰʝʥʠʷ ʨʠʩʢ/ʧʦʣʴʟʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʨʧʫʩ ʚʳʩʢʦʧʦʣʴʥʳʭ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʘʱʝ ʚʩʝʛʦ ʚʥʝʰʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʨʦʤʦʟʜʢʦʝ 

ʢʦʣɹʮʦ ʠ ʵʣʝʤʝʥʪʳ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ. ɺʳʜʝʣʠʤ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï ʩʨʝʜʠ ʥʠʭ ʩʪʦʣ ʠ ʢʦʤʧʦʥʦʚʢʘ 

ʤʘʛʥʠʪʥʳʭ ʢʦʣʝʮ ʠ ʵʣʝʤʝʥʪʦʚ ʦʭʣʘʞʜʝʥʠʷ. 

https://qje.su/wp-content/uploads/2022/07/Bezymyannyj-149.png
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ʉʪʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʦʪʜʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ 

ʦʩʥʦʚʥʦʤʫ ʢʦʨʧʫʩʫ ʪʦʤʦʛʨʘʬʘ, ʧʦʟʞʝ ʣʝʥʪʘ ʟʘʪʷʛʠʚʘʝʪ ʧʘʮʠʝʥʪʘ ʚʥʫʪʨʴ ʘʧʧʘʨʘʪʘ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʦʣ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʷʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʩ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʣʝʞʘʯʝʛʦ ʤʝʩʪʘ, ʜʣʷ ʢʦʨʨʝʢʮʠʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʘʮʠʝʥʪʘ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪ ʧʘʮʠʝʥʪʘ ʧʨʠ 

ʜʣʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʄʝʥʝʝ ʧʦʜʚʠʞʥʦʝ ʤʝʩʪʦ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʵʨʛʦʥʦʤʠʯʥʳʤ, ʟʘ ʩʯʝʪ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ʇʦʜ ʩʣʦʝʤ ʛʝʣʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʪʦʤʠʯʝʩʢʠ ʚʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʥʘʭʦʜʠʪʩʷ 

ʫʯʘʩʪʦʢ ʟʘʧʦʣʥʝʥʥʳʡ ʤʝʪʘʤʘʪʝʨʠʘʣʦʤ. ʊʝʭʥʦʣʦʛʠʷ ʤʝʪʘʤʘʪʝʨʠʘʣʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʳ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʣʦʤʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʠʤʝʥʥʦ ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʨʝʣʦʤʣʷʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʘʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʫʟʢʠʡ 

ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʥʠ ʤʦʛʫʪ ʨʝʟʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ 

ʯʘʩʪʦʪʝ. ʄʈʊ ʪʘʢ ʞʝ ʨʘʙʦʪʘʶʪ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʨʝʟʦʥʘʥʩʘ ʷʜʝʨ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʝʪʘʤʘʪʝʨʠʘʣʳ ʦʪʣʠʯʥʦ ʧʦʢʘʟʳʚʘʶʪ ʩʝʙʷ ʚ ʪʦʤʦʛʨʘʬʠʠ. ʄʝʪʘʤʘʪʝʨʠʘʣ ʩʦʩʪʦʠʪ ʠʟ 

ʩʪʨʫʢʪʫʨʥʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʤʝʪʘ-ʘʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʫʧʦʨʷʜʦʯʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠʟ ʧʨʦʚʦʜʥʠʢʦʚ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʯʝʤ ʨʘʟʤʝʨ ʦʪʨʘʞʘʝʤʦʡ ʚʦʣʥʳ. ɺʣʠʷʥʠʝ 

ʤʝʪʘʤʘʪʝʨʠʣʦʚ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʠ ʠʭ ʢʘʯʝʩʪʚʘ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʟʘʥʷʚʰʝʛʦ 1200 ʩʝʢʫʥʜ, ʥʠʞʥʠʡ ʨʷʜ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ 120 ʩʝʢʫʥʜ. (ʨʠʩ. 1) 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʘʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʝʡ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʤʘʪʝʨʠʘʣʦʚ ʚ 2022 ʛʦʜʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʪʘʢ ʢʘʢ ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ 

ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʝʝ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʪ 

ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʪʨʫʢʪʫʨʳ ʜʝʰʝʚʣʝ ʠ ʢʦʤʬʦʨʪʥʝʝ. 

ʅʘ 2022 ʛʦʜ ʤʘʛʥʠʪ ʷʚʣʷʝʪʩʷ ʫʞʝ ʥʝ ʪʘʢʠʤ ʛʨʦʤʦʟʜʢʠʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʦʤʦʛʨʘʬʳ ʚʩʸ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʥʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ, ʪʦʛʦ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʚʥʫʪʨʠ ʢʦʣʴʮʘ. ʅʦʚʘʷ ʢʦʤʧʦʥʦʚʢʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʦʪʜʝʣʸʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʢʦʣʴʮʦ, ʢʦʪʦʨʦʝ 

ʩʧʦʩʦʙʥʦ ʧʨʠʭʦʜʠʪʴ ʚ ʜʚʠʞʝʥʠʝ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʘʮʠʝʥʪʘ. ɼʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʤʦʪʦʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʥʝʤʘʛʥʠʪʥʦʡ ʩʪʘʣʠ. ʇʨʦʙʣʝʤʘ ʢʘʣʠʙʨʦʚʢʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʝʰʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʡʨʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʤʦʞʝʪ 

ʟʘʜʘʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ. 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʝ ʪʦʤʦʛʨʘʬʳ ʚ ʩʚʦʝʤ ʢʦʨʧʫʩʝ ʩʦʚʤʝʱʘʶʪ, ʵʣʝʤʝʥʪʳ 

ʦʭʣʘʞʜʝʥʠʷ, ʧʨʠʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ, ʩʨʝʜʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘ. ʉʥʠʞʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʘʙʘʨʠʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʢʦʣʴʮʘ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʢʦʤʧʦʥʦʚʢʠ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ, ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, 

ʧʨʠʝʤʥʳʭ ʘʥʪʝʥʥ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʪʝʣʝʡ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʦʙʰʠʨʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʤʧʦʥʝʥʪʘʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʙʫʜʝʪ 

ʚʳʟʳʚʘʪʴ ʤʝʥʴʰʝ ʜʠʩʢʦʤʬʦʨʪʘ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʬʘʢʪʦʨʘʭ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʵʩʢʠʟʥʳʡ ʧʦʠʩʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ. ʇʝʨʚʳʡ 

ʩʢʝʪʯ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʪʘʥʜʘʨʪʥʳʡ ʚʳʩʦʢʦʧʦʣʴʥʳʡ ʪʦʤʦʛʨʘʬ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʘʧʧʘʨʘʪʦʚ ʪʘʢʦʛʦ ʪʠʧʘ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ ʚʳʩʢʦʧʦʣʴʥʳʭ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʝʸ ʧʝʨʝʨʘʙʦʪʢʘ. ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʝʧʮʠʡ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ (ʨʠʩ. 2) ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʮʠʝʡ ʢʦʤʧʦʥʦʚʢʠ ʩ 

ʧʝʨʝʥʝʩʸʥʥʳʤʠ ʚ ʧʨʘʚʳʡ ʫʛʦʣ ʵʣʝʤʝʥʪʘʤʠ ʦʭʣʘʞʜʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠ ʘʥʪʝʥʥʘʤʠ. 
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ʇʘʨʘʣʣʝʣʴʥʦ ʧʦʠʩʢʦʚʦʤʫ ʵʩʢʠʟʠʨʦʚʘʥʠʶ, ʚʸʣʩʷ ʧʨʦʮʝʩʩ ʧʦʠʩʢʦʚʦʛʦ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 3D ʤʦʜʝʣʴ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʨʝʜʤʝʪ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʧʦʩʦʙ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʨʘʡʥʝ ʧʦʣʝʟʝʥ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʦʥʦʚʢʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʙʣʝʤʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʰʝʥʠʷ. ɹʳʣʘ ʩʦʟʜʘʥʘ ʯʝʨʥʦʚʘʷ 3D ʤʦʜʝʣʴ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʵʩʢʠʟ ʧʝʨʚʦʡ ʢʦʤʧʦʥʦʚʢʠ. (ʨʠʩ. 3) 
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ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʨʛʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʨʛʦʥʦʤʠʯʝʩʢʘʷ ʩʝʪʢʘ ʄʈʊ (ʨʠʩ. 4). ʅʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʝ, ʰʘʛ ʩʝʪʢʠ ʨʘʚʝʥ 250 ʤʤ, ʦʜʥʘʢʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʤʠʣʣʠʤʝʪʨʳ ʧʝʨʝʚʝʜʝʥʳ ʚ ʩʘʥʪʠʤʝʪʨʳ. ʊʘʢʦʡ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʰʘʛ 

ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʕʨʛʦʥʦʤʠʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ ʫʯʠʪʳʚʘʣʘʩʴ ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ. ʅʘ 

ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʣʶʜʝʡ, ʯʝʡ ʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ 175 ʩʤ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ 

ʨʦʩʪʦʤ ʚʩʝʭ ʤʫʞʯʠʥ ʚ ʤʠʨʝ. ɹʣʘʛʦʜʘʨʷ ʩʝʪʢʝ, ʪʘʢ ʞʝ ʤʦʞʥʦ ʫʟʥʘʪʴ ʨʘʟʤʝʨʳ ʪʦʤʦʛʨʘʬʘ. 

ʄʈʊ ʜʦʩʪʠʛʘʝʪ 340 ʩʤ ʚ ʜʣʠʥʫ, 150 ʩʤ ʚ ʚʳʩʦʪʫ, 170 ʩʤ ʚ ʰʠʨʠʥʫ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥ-ʨʝʰʝʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʄʈʊ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʀʟʫʯʝʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ; 

½ ʀʟʫʯʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʚ ʄʈʊ; 

½ ʀʟʫʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʪʦʤʦʛʨʘʬʘʭ; 

½ ʇʨʦʚʝʜʸʥ ʧʦʠʩʢ ʩʪʠʣʝʚʦʛʦ ʠ ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʠʩʢʦʚʳʝ 3D ʤʦʜʝʣʠ. 
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ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʢʘʙʠʥʝʪʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʝʣʘʶʪʩʷ 

ʚʳʚʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʝʝ ʩʨʦʢʠ. ʆʧʨʝʜʝʣʝʥʳ 

ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʪʦʨʳʭ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʮʝʥʳ 
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ʥʘ ʢʦʥʝʯʥʫʶ ʫʩʣʫʛʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥ ʢʣʶʯʝʚʦʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʚʣʠʷʶʱʠʡ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʳʰʝʦʧʠʩʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʪʠʧ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʘ 

ʠʤʝʥʥʦ, ʢʦʤʤʝʨʯʝʩʢʦʝ. 

Abstract. This article contains a review of various scanning medical devices from the point of 

view of their effectiveness. Based on a comparative analysis, two leaders in MRI and CT 

scanning were identified. However, CT turned out to be less safe for humans, which is why the 

study was associated with an MRI machine. The relevance of this article is justified from the 

point of view of the effectiveness of using this device. Not only the payback period of the MRI 

machine has been determined in terms of its loading by people, but also the costs associated with 

the arrangement of the external environment (office) have been calculated. As a result of the data 

obtained, conclusions are drawn to determine the possibility of payback and its timing. The key 

factors of influence are determined, the dependence on which entails the variability of the price 

of the final service. As a result of the conducted research, a key indicator has been identified that 

affects the possibility or impossibility of installing and using equipment. The above indicator is 

the type of medical institution, namely, commercial. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʈʊ, ʩʪʦʠʤʦʩʪʴ, ʬʘʢʪʦʨʳ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, ʩʢʘʥʠʨʫʶʱʠʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʯʝʪ ʦʢʫʧʘʝʤʦʩʪʠ. 

Keywords: MRI, cost, factors, payback period, scanning medical devices, payback calculation. 

ʉʢʘʥʠʨʫʶʱʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʣʶʙʦʡ ʢʣʠʥʠʢʠ. 

ɼʘʥʥʳʝ ʪʠʧʳ ʫʩʪʨʦʡʩʪʚ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʪʠʧʦʚ ʩʢʘʥʠʨʫʶʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦʙʳ ʛʨʘʤʦʪʥʦ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ: ʄʈʊ, ʋɿʀ, ʂʊ, ʨʝʥʪʛʝʥ. ɼʘʥʥʳʝ 

ʚʟʷʪʳ ʧʦʣʫʯʝʥʳ ʚ ʩʣʝʜʩʪʚʠʠ ʠʟʫʯʝʥʠʷ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ ʢʣʠʥʠʢ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʫʩʣʫʛʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. [1] 
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ʀʟʫʯʠʚ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚʳʰʝ ʪʘʙʣʠʮʫ 1, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʘʤʳʡ ʰʠʨʦʢʠʡ 

ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʩʢʘʥʠʨʦʚʘʥʠʡ ʫ ʄʈʊ ʠ ʂʊ. ʆʜʥʘʢʦ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʧʦʩʦʙʦʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʟʫ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʦʙʣʫʯʝʥʠʷ [2]. ʉʧʦʩʦʙ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʷʚʣʝʥʠʝ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺʝʜʴ ʷʚʣʝʥʠʝ 
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ʗʄʈ, ʢʦʪʦʨʦʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʄʈʊ, ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʨʝʥʪʛʝʥʫ ʠ ʂʊ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʄʈ-ʪʦʤʦʛʨʘʬʠʠ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ 

ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʜʠʮʠʥʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʩʪʘʣʘ ʤʝʪʦʜʦʤ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝ ʦʙʦʡʪʠʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʜʠʦʣʦʛʠʠ. ʊʝʭʥʦʣʦʛʠʷ ʄʈʊ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʵʪʦʤ ʙʳʪʴ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʘʣʝʝ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʧʦ ʜʝʥʝʞʥʳʤ ʚʣʦʞʝʥʠʷʤ ʚ ʮʝʥʪʨ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ɼʘʥʥʳʝ ʦʙ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 

 

ʇʦʤʠʤʦ ʦʩʥʘʱʝʥʠʷ ʢʘʙʠʥʝʪʘ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʄʈʊ ʠ ʩʨʦʢ 

ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʈʊ ï ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʚʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ɺ ʦʩʥʦʚʝ ʩʪʦʠʤʦʩʪʠ 

ʄʈʊ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʣʦʞʝʥʳ: ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʪʨʘʪ. 

 

ʆʢʫʧʘʝʤʦʩʪʴ ʄʈʊ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʦʠʤʦʩʪʠ ʥʘ ʫʩʣʫʛʫ, ʧʦʩʝʱʘʝʤʦʩʪʠ 

ʧʘʮʠʝʥʪʘʤʠ ʢʣʠʥʠʢ (ʟʘʛʨʫʟʢʠ ʚ ʜʝʥʴ), ʘ ʪʘʢʞʝ ʦʪ ʯʠʩʣʘ ʧʨʦʩʪʦʝʚ, ʩʚʷʟʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʩ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʧʦʩʝʱʘʝʤʦʩʪʴʶ ʧʘʮʠʝʥʪʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʦ ʠ ʩ ʧʣʘʥʦʚʳʤʠ ʠ 

ʥʝʧʣʘʥʦʚʳʤʠ ʨʝʤʦʥʪʘʤʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʠʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʮʝʥʘ ʥʘ ʥʝʝ ï ʥʝ ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʘʢʪʦʨ ʜʣʷ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ, ʥʦ ʩ 

ʜʨʫʛʦʡ, ʠʤʝʥʥʦ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʶʜʠ ʣʠʙʦ 

ʩʦʛʣʘʰʘʶʪʩʷ ʧʣʘʪʠʪʴ ʧʦ ʟʘʷʚʣʝʥʥʦʡ ʮʝʥʝ, ʣʠʙʦ ʧʦʣʴʟʫʶʪʩʷ ʫʩʣʫʛʘʤʠ ʜʨʫʛʠʭ ʢʣʠʥʠʢ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʚʦʦʯʝʨʝʜʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʳʥʦʢ ʢʦʥʢʫʨʝʥʪʦʚ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʜʦʨʦʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʫʞʥʦ, ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʣʠ ʝʛʦ ʧʦʢʫʧʢʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʫʯʝʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʣʠʥʠʢʠ, ʪʘʢ ʢʘʢ ʦʥʦ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʛʨʘʞʜʘʥ ʠ ʠʭ ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ.  
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ʧʨʦʮʝʩʩʥʦʡ ʤʦʜʝʣʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʛʣʦʙʘʣʴʥʳʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʚʩʝʤʝʩʪʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʝʣʠ ʢ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʨʝʥʝ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʧʨʦʩʘ ʥʘ ʥʘʣʠʯʥʳʝ ʜʝʥʴʛʠ ʚ ʧʦʣʴʟʫ ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʮʠʬʨʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ. 

Abstract. This paper analyzes the dynamics of digital financial assets using a conceptual process 

model. In the course of the study, general scientific and particular scientific methods were used: 

dialectical, comparative legal, statistical, monographic, economic and statistical, graphic, 

analytical and others. The main result of the study was a dynamic trend in the development of 

digital financial assets, built on the basis of a conceptual process model. The consequences of the 

introduction of modern technologies in everyday life, as well as in various areas of activity of the 

population, have led to global socio-economic changes. Widespread digitalization, the 

emergence of new financial instruments have led to global changes in the economic arena, 

causing a decrease in the level of demand for cash in favor of an increase in demand for 

electronic and digital transactions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʘʢʪʠʚʳ, ʢʨʠʧʪʦʚʘʣʶʪʘ, ʮʠʬʨʦʚʘʷ ʚʘʣʶʪʘ 

Key words: digital transformation, digitalization, digital financial assets, cryptocurrency, digital 

currency 

ɺʚʝʜʝʥʠʝ 

ʎʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ (ʎʌɸ) ï ʬʝʥʦʤʝʥ ʵʢʦʥʦʤʠʢʠ XXI  ʚʝʢʘ. ʀʭ ʧʦʷʚʣʝʥʠʝ 

ʚʳʟʚʘʥʦ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚʩʝʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ɿʥʘʯʠʤʦʩʪʴ ʎʌɸ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʙʲʝʤʘ ʪʨʘʥʟʘʢʮʠʡ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʝʣʘ ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʩʦʚʝʨʰʝʥʥʳʭ 

ʛʨʘʞʜʘʥʘʤʠ ʩʜʝʣʦʢ ʩ ʢʨʠʧʪʦʚʘʣʶʪʦʡ, ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʎʌɸ, ʠʭ ʦʙʲʝʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 5 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʧʝʨʘʮʠʡ ʩ ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-

ʧʣʘʪʬʦʨʤʘʭ. ʇʨʠ ʵʪʦʤ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʛʦʩʫʜʘʨʩʪʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʦʙʲʝʤʘ ʤʠʨʦʚʳʭ ʤʘʡʥʠʥʛʦʚʳʭ ʤʦʱʥʦʩʪʝʡ [1]. ɺ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʧʦʢʫʧʢʠ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʧʪʦʚʘʣʶʪ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʢʨʠʧʪʦʨʳʥʢʘ ʥʝ 

ʩʯʠʪʘʶʪ ʢʨʠʧʪʦʚʘʣʶʪʫ ʨʠʩʢʦʚʦʡ ʜʣʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ [1]. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ ʨʘʟʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʮʝʣʷʭ. ʇʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʠ ʦʧʣʘʯʠʚʘʪʴ 

ʧʦʢʫʧʢʠ ʩ ʠʭ ʧʦʤʦʱʴʶ ʟʘʧʨʝʱʝʥʦ. ʅʘ ʬʦʥʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʨʳʥʦʢ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʙʨʘʱʘʶʪʩʷ ʎʌɸ, ʜʦʚʦʣʴʥʦ ʚʦʣʘʪʠʣʝʥ. 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʜʠʩʢʫʩʩʠʠ ʚ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ çʮʠʬʨʦʚʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳè, çʢʨʠʧʪʦʘʢʪʠʚè ʠ çʢʨʠʧʪʦʚʘʣʶʪʘè. ʉʪʦʨʦʥʥʠʢʠ ʧʦʟʠʮʠʠ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ (ʅ. ɽ. ʃʝʦʥʪʴʝʚʘ [2], ʈ. ʄ. ʈʘʬʠʢʦʚ [3], ʀ. ʄ. 

ʂʦʥʦʙʝʝʚʩʢʘʷ [4]) ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʠ ʧʦʥʷʪʠʷ ʯʸʪʢʦ ʦʪʛʨʘʥʠʯʝʥʳ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʷʪ 

ʮʠʬʨʦʚʫʶ ʚʘʣʶʪʫ ʢ ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʈʷʜ ʵʢʦʥʦʤʠʩʪʦʚ (ʂ. ɸ. ʂʦʰʝʣʝʚ [5], ʃ. ɺ. ʉʘʥʥʠʢʦʚʘ [6], ʖ. ʉ ʍʘʨʠʪʦʥʦʚʘ [7], ɽ. ʀ. 

ɼʶʜʠʢʦʚʘ [46]) ʩʢʣʦʥʥʳ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʜʘʥʥʳʝ ʢʘʪʝʛʦʨʠʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳè ʭʘʨʘʢʪʝʨʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦʚʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʈʘʟʜʝʣʷʷ ʚʪʦʨʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʤʳ ʠʟʫʯʠʣʠ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʢ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʥʘʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʜʨʫʛʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʩʚʷʟʘʥʘ ʩ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ï ʫʧʨʦʱʝʥʠʝʤ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ [9]. ɽʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʛʫʣʷʨʥʫʶ ʠ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʚʩʝ 

ʩʫʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʚʣʝʯʝʥʳ ʚ ʦʧʪʠʤʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʟ 

(ʨʠʩʫʥʦʢ 1). 
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ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 

2, ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʦʪʨʘʞʘʶʱʠʡ ʩʦʚʦʢʫʧʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʩʪʘʚʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2, ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʘʢʪʠʚʦʚ: 

1. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʦʙʲʝʢʪʘ. ɺ ʨʘʤʢʘʭ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʝʥʠʷ ʦ ʬʘʢʪʦʨʘʭ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʚʠʪʠʷ ʎʌɸ. ɺʪʦʨʦʡ ʵʪʘʧ ʦʮʝʥʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʫʨʦʚʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʎʌɸ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʜʝʢʩʥʦʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤ ʤʝʪʦʜʘʭ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʵʪʘʧʘ 

ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʡʪʠʥʛ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ. 

4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʥʥʦʡ ʦʮʝʥʢʠ 

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʥʝʥʠʝ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʝ ʦʪʜʝʣʴʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʘʢʪʠʚʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ çʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè. 
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5. ʉʦʟʜʘʥʠʝ ʧʝʨʝʯʥʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ. ɺ 

ʨʘʤʢʘʭ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʧʫʪʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: ʠʥʜʝʢʩʥʳʡ ʤʝʪʦʜ, ʤʝʪʦʜ çʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè ʠ ʚʝʢʪʦʨʥʳʡ ʤʝʪʦʜ. ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʎʌɸ ʠʭ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ ʘʢʪʠʚʘ ʚ ʨʘʤʢʘʭ ʠʥʜʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ: 

 

ʛʜʝ xij ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ (ʥʦʨʤʠʨʦʚʘʥʥʳʡ) i-ʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

xij ï ʯʘʩʪʥʳʡ i-ʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

i ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʢʘʟʘʪʝʣʷ ʨʘʟʚʠʪʠʷ ʎʌɸ (1,.. n); 

j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʎʌɸ (1,..k); 

max{xij} ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ i-ʳʭ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ çʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʶʯʝʚʳʤʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ-ʢʦʥʢʫʨʝʥʪʘʤʠ. ʌʦʨʤʫʣʘ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè: 

 

ʛʜʝ X ij ï ʯʘʩʪʥʳʡ i-ʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

Y j ï ʠʥʜʝʢʩ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʎʌɸ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʢʪʦʨʥʳʡ ʤʝʪʦʜ: 

 

ʛʜʝ X ij ï ʯʘʩʪʥʳʡ i-ʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

Y j ï ʠʥʜʝʢʩ ʨʘʟʚʠʪʠʷ j-ʦʛʦ ʎʌɸ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʎʌɸ. 

ɺ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʮʠʬʨʦʚʳʭ ʚʘʣʶʪ ʚ ʈʦʩʩʠʠ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʣʠʢʚʠʜʥʦʩʪʠ ʢʨʠʧʪʦʚʘʣʶʪ ʥʘ ʦʩʥʦʚʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʣʠʢʚʠʜʥʦʩʪʠ ɸʤʠʭʫʜʘ: 
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ʛʜʝ DT ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʨʛʦʚʳʭ ʜʥʝʡ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ; 

R
i
t ï ʝʞʝʜʥʝʚʥʳʡ ʜʦʭʦʜ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʳ i ʚ ʜʝʥʴ t; 

V
i
t ï ʦʙʲʸʤ ʪʦʨʛʦʚ ʘʢʪʠʚʦʤ i ʚ ʜʝʥʴ t; 

p
i
t ï ʮʝʥʘ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʳ i ʚ ʜʝʥʴ t. 

ɸʧʨʦʙʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʠʣʘ ʧʦʩʪʨʦʠʪʴ ʨʝʡʪʠʥʛ ʮʠʬʨʦʚʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʷʜ ʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʨʠʧʪʦʚʘʣʶʪʳ ʩ 

ʥʝʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʥʝʣʠʢʚʠʜʥʦʩʪʠ ɸʤʠʭʫʜʘ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʣʠʢʚʠʜʥʳʤʠ (ʪʘʙʣʠʮʘ 

1). ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʣʠʢʚʠʜʥʳʝ ʢʨʠʧʪʦʘʢʪʠʚʳ, ʚʦʩʴʤʘʷ ï ʥʘʠʤʝʥʝʝ 

ʣʠʢʚʠʜʥʳʝ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʨʝʥʝ. 

ʊʘʢ, ʥʘʠʙʦʣʝʝ ʣʠʢʚʠʜʥʳʤʠ ʘʢʪʠʚʘʤʠ ʚʳʩʪʫʧʘʶʪ ʠʟʚʝʩʪʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʮʠʬʨʦʚʳʭ 

ʚʘʣʶʪ: Tether, Bitcoin, Ethereum, Stellar, Bitcoin Cash ʠ ʪ.ʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʜʝʥʠʝ ʨʳʥʢʘ 

ʢʨʠʧʪʦʚʘʣʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʵʪʠ ʢʨʠʧʪʦʘʢʪʠʚʳ ʦʩʪʘʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʳʛʦʜʘ ʚ ʟʘʢʣʶʯʝʥʠʠ ʩʜʝʣʦʢ ʩ ʫʯʘʩʪʠʝʤ ʵʪʠʭ ʘʢʪʠʚʦʚ ʩʦʩʪʦʠʪ ʚ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʥʠʮʘʭ ʤʝʞʜʫ ʢʦʪʠʨʦʚʢʘʤʠ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʣʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ ʫʩʪʫʧʘʶʪ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʥʘʠʙʦʣʝʝ 

ʣʠʢʚʠʜʥʳʤ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʚʝʩʪʦʨʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʚ 

ʧʝʨʠʦʜʳ ʧʘʜʝʥʠʷ ʨʳʥʢʘ ʥʝ ʧʨʠʦʙʨʝʪʘʪʴ ʚʘʣʶʪʳ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ 

ʨʳʥʦʯʥʫʶ ʢʘʧʠʪʘʣʠʟʘʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʥʝʚʳʛʦʜʥʳʤʠ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ. 
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