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ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ 

 

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

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

ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè 
 

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

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

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

827X 

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

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

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

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

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

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘè, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 3 ʢʣʘʩʩʘ 

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

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

065X 

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

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

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

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

ORCID ID 0000-0001-9897-9349 

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

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʌɻɹʅʋ çɸʛʨʦʬʠʟʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪè 

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

ʵʢʦʥʦʤʠʩʪʦʚ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 1 ʢʣʘʩʩʘ 

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

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

ʄʦʩʢʦʚʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ɼʫʤʳ 

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

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ) 

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

ʧʨʦʙʣʝʤ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ. ɸ. ʅʠʢʦʥʦʚʘè 

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

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

ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠè ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ 

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

ʵʢʦʥʦʤʠʢʠè; ʨʫʢʦʚʦʜʠʪʝʣʴ, ʄʦʩʢʦʚʩʢʠʡ ʦʬʠʩ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ (ʌɸʆ ʆʆʅ) 

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

çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè  

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

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳè 
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ʘʚʪʦʨʩʢʠʡ ʦʧʳʪ ʫʪʦʯʥʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 

ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʕʥʛʝʣʴʩʩʢʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʠ ʫʪʦʯʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʞʜʝʥʠʷʭ ʤʝʞʜʫ ʧʨʦʝʢʪʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ. ʋʪʦʯʥʝʥʥʘʷ 

ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʧʨʠ ʅʇʋ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʡ (ʥʘ 37,1 %), ʘ 

ʫʪʦʯʥʝʥʥʳʡ ʧʦʣʥʳʡ ʦʙʲʝʤ ï ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʛʦ ʥʘ 39,0 %. ʆʙʦʩʥʦʚʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʧʨʠʯʠʥʘʭ ʪʘʢʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʨʝʛʦʚ, ʥʘʥʝʩʝʥʠʷ ʠ ʟʘʠʣʝʥʠʷ, ʩ ʜʨʫʛʦʡ ï ʦʰʠʙʦʢ, 

ʜʦʧʫʱʝʥʥʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  ʆʧʠʩʘʥʥʳʡ ʚ ʩʪʘʪʴʝ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ 

ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ 
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ʄʝʯʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥ ʥʘ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

Abstract. The article discusses the need to study the natural and man-made conditions of the 

functioning of reservoirs for reclamation purposes, including in terms of assessing changes in 

their morphometric characteristics. The authorôs experience of clarifying the operational 

parameters of water bodies using modern technologies and equipment is described using the 

example of a reservoir on the Mechetka ravine, located in the Engels district of the Saratov 

region. The results of a comparison of the design and refined values of the morphometric 

parameters of the studied reservoir are presented. It is concluded that there are significant 

discrepancies between the design and calculated data. The adjusted mirror area at NPU turned 

out to be significantly less than the design one (by 37.1%), and the adjusted total volume was 

39.0% less than the design one. An assumption is substantiated about the reasons for this 

discrepancy, which is, on the one hand, the result of the development of processes of bank 

reformation, deposition and siltation, and, on the other hand, errors made in the design of the 

reservoir. The experience described in the article in assessing changes and clarifying the 

morphometric indicators of the reservoir on the Mechetka ravine can be extrapolated to other 

water bodies for reclamation purposes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʠʦʨʘʮʠʷ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʦʜʦʩʙʦʨ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 
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ɺʚʝʜʝʥʠʝ 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦʩʪʨʦʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 60-80 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʠ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʟʘ 

ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʣʫʞʙʳ ʚʦʜʦʝʤʦʚ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [1, 2, 3 ʠ ʜʨ.] ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʜʣʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʭʘʨʘʢʪʝʨʥʳ ʠʟʤʝʥʝʥʠʷ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʢʣʶʯʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʦʥʪʫʨʦʚ ʚʦʜʦʝʤʦʚ, ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ, ʧʦʣʥʦʡ ʠ ʧʦʣʝʟʥʦʡ ʸʤʢʦʩʪʠ, 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ 

ʟʘʠʣʝʥʠʷ, ʟʘʥʝʩʝʥʠʷ ʠ ʙʝʨʝʛʦʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ 
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ʟʘʪʨʘʛʠʚʘʶʪ ʤʘʣʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʫʜʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʥʘʥʦʩʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʟʘʜʝʨʞʠʚʘʷ ʜʦ 94 % ʧʨʦʜʫʢʪʦʚ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʚʦʜʦʩʙʦʨʘ [4]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ. 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʠʤʝʶʱʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʢʦʨʨʝʢʪʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʪʘʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʫʩʧʝʰʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʪʦʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʝʟʥʦʤ ʦʙʲʝʤʝ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʦʨʦʰʝʥʠʷ, ʧʨʠʚʷʟʢʝ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ 

ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʨʘʟʤʝʨʫ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ʘʢʚʘʪʦʨʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʞʝʥʝʨʥʦʡ ʛʠʜʨʦʛʨʘʬʠʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

½ ʧʨʦʚʝʜʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ; 

½ ʚʳʧʦʣʥʝʥʠʝ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:500 ʜʣʷ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

½ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ; 

½ ʫʪʦʯʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʩʣʫʞʠʣʠ: 

½ ʜʘʥʥʳʝ ʜʝʢʣʘʨʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ, ʩʦʜʝʨʞʘʱʝʡ 

ʤʘʪʝʨʠʘʣʳ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [5]; 
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½ ʤʘʪʝʨʠʘʣʳ ʨʘʜʘʨʥʦʡ ʩʲʝʤʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ SRTM ʠ ʮʠʬʨʦʚʳʝ ʢʦʩʤʠʯʝʩʢʠʝ 

ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ (ʩʝʨʚʠʩʳ Earthexplorer; 

nakarte.me); 

½ ʜʘʥʥʳʝ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʦʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʧʦʣʝʚʦʤ ʵʪʘʧʝ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʛʠʜʨʦʛʨʘʬʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʟʳʩʢʘʥʠʡ ʥʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʘʜʣʝʞʘʱʠʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ; ʮʠʬʨʦʚʫʶ ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ ʠ ʚʦʟʜʫʰʥʦʝ 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; ʩʲʝʤʢʫ 

ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʦʩʥʘʱʝʥʥʳʭ ʤʥʦʛʦʣʫʯʝʚʳʤʠ ʵʭʦʣʦʪʘʤʠ ʠ ʛʠʜʨʦʣʦʢʘʪʦʨʘʤʠ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʘ ʪʘʢʞʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʪʨʠ ʵʪʘʧʘ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʧʦʣʝʚʦʡ ʠ ʢʘʤʝʨʘʣʴʥʳʡ 

ʵʪʘʧʳ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʠ ʧʦʣʝʚʦʛʦ ʵʪʘʧʦʚ ʢʦʤʧʣʝʢʩʘ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʝ [6]. 

ʉʲʝʤʢʘ ʨʝʣʴʝʬʘ ʜʥʘ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʝʩʧʠʣʦʪʥʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ MOLôT Boat Dutysh ʥʘ 

ʙʘʟʝ ʦʜʥʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʠ GNSS ʧʨʠʝʤʥʠʢʘ (ʨʠʩʫʥʦʢ 1). 

 

ʊʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʫʯʘʩʪʢʠ ʘʢʚʘʪʦʨʠʠ, ʟʘʨʦʩʰʠʝ ʢʘʤʳʰʦʤ ʠ ʢʫʩʪʘʨʥʠʢʦʤ, 

ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʚʨʫʯʥʫʶ ʩ ʧʣʘʚʩʨʝʜʩʪʚʘ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʩ ʚʩʪʨʦʝʥʥʳʤ 

GNSS ʧʨʠʝʤʥʠʢʦʤ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj.png
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ɹʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʧʦʜʨʦʙʥʘʷ ʩʲʝʤʢʘ ʧʨʦʚʝʜʝʥʘ ʧʫʪʝʤ ʧʨʦʤʝʨʘ ʛʣʫʙʠʥ ʚ ʄ 1:500 ʧʦ 

ʧʨʦʝʢʪʥʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʤʝʞʛʘʣʩʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 10 ʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʥʘ 

ʛʘʣʩʘʭ ï 0,3 ʤ (ʨʠʩʫʥʦʢ 2) ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʘʤ [7, 8]. ʊʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʦ-ʚr ʩʦʪʥʳʭ ʢʦʦʨʜʠʥʘʪ (GNSS PPK) ʩʦʩʪʘʚʠʣʘ 1-5 ʩʤ ʚ ʧʣʘʥʝ ʠ 3-8 ʩʤ 

ʧʦ ʚʳʩʦʪʝ. ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʵʭʦʣʦʪʦʤ ʥʝ ʧʨʝʚʳʩʠʣʘ 0,5 % ʦʪ 

ʠʟʤʝʨʷʝʤʦʡ ʛʣʫʙʠʥʳ. 

 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʤʝʨʘ ʛʣʫʙʠʥ ʠ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣ ʧʨʦʣʦʞʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ 

ʦʩʥʦʚʥʦʤʫ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʛʘʣʩʦʚ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʛʣʫʙʠʥʳ ʚʦʜʦʝʤʘ, ʩʦʩʪʘʚʠʣ 160 

ʪʳʩʷʯ ʪʦʯʝʢ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ 

ʬʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚʦʜʳ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 

ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʣʫʙʠʥ ʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚʦʜʦʝʤʘ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʧʦʜʧʦʨʥʦʤ ʫʨʦʚʥʝ. ʉʲʝʤʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ GNSS ʧʨʠʝʤʥʠʢʦʤ EFT M3. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʨʥʦʡ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʦʢ ʘʢʚʘʪʦʨʠʠ ʠ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʫʰʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʜʥʘ ʚʦʜʦʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ArcGIS 

10.8. ʎʄʈ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ ʚʳʭʦʜʥʦʛʦ ʨʘʩʪʨʘ 0,25 ʤ ʩʦʟʜʘʥʘ ʤʝʪʦʜʦʤ ʩʧʣʘʡʥ-

ʠʥʪʝʨʧʦʣʷʮʠʠ ANUDEM [9], ʠʥʩʪʨʫʤʝʥʪʦʤ TopotoRaster, ʚʭʦʜʷʱʠʤ ʚ ʥʘʙʦʨ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-1.png
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ʆʙʲʝʤʥʳʝ ʠ ʧʣʦʱʘʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʠʥʩʪʨʫʤʝʥʪʦʤ Surface Volume ʤʦʜʫʣʷ 3d Analyst (ArcGIS 10.8), 

ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʠ ʦʙʲʝʤ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ: ʟʘʜʘʥʥʳʤ 

ʫʨʦʚʥʝʤ ʚʦʜʳ ʠ ʣʦʞʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʋʪʦʯʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʩʙʦʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʠʟʚʝʜʝʥʦ 

ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ ArcGIS 10.8 ʧʦ ʜʘʥʥʳʤ ʨʘʜʘʨʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʥʦʛʦ ʰʘʨʘ SRTM3 (ʨʘʟʨʝʰʝʥʠʝ 3 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜʳ) ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ ʜʣʷ 

ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ, ʦʧʠʩʘʥʥʦʡ ʚ ʠʩʪʦʯʥʠʢʝ [10]. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ 

ʚ ʕʥʛʝʣʴʩʩʢʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʚʨʘʛ ʄʝʯʝʪʢʘ ʷʚʣʷʝʪʩʷ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ 

ʨʝʢʠ ɺʦʣʛʘ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʩ 1988 ʛʦʜʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʠ ʚʦʣʞʩʢʦʡ ʚʦʜʳ ʠʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ 

ʢʘʥʘʣʘ ʈ-1 ʇʨʠʚʦʣʞʩʢʦʡ ʆʉ I ʦʯʝʨʝʜʠ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʧʨʠʣʝʛʘʶʱʠʭ ʟʝʤʝʣʴ ʥʘ ʧʣʦʱʘʜʠ 3050 ʛʘ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʨʫʩʣʦʚʦʝ, ʩʝʟʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʘʢʢʫʤʫʣʷʮʠʠ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʷʚʣʷʶʪʩʷ ʚʦʜʘ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʩʢʚʘʞʠʥ, 

ʧʨʦʙʫʨʝʥʥʳʭ ʚ 10 ʢʤ ʦʪ ʫʩʪʴʷ ʦʚʨʘʛʘ ʄʝʯʝʪʢʘ [5]. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ɻʊʉ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʨʠʚʷʟʘʥʥʳʭ ʢ 

ʚʦʜʦʠʩʪʦʯʥʠʢʫ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ), ʨʝʞʠʤ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʝʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʦʝʢʪʥʦʛʦ, ʪʦ ʝʩʪʴ ʛʦʨʠʟʦʥʪ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʠʞʝ ʅʇʋ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʦʩʙʦʨʦʚ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ 

ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʦʜʦʩʙʦʨʦʚ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ [11]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʯʝʪ ʠ ʦʙʥʦʚʣʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʦʜʦʩʙʦʨʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʪʨʦʝʥʘ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʝʛʦ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩʫʥʦʢ 3). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ (63 %) ʪʝʨʨʠʪʦʨʠʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʟʘʥʠʤʘʶʪ ʫʯʘʩʪʢʠ ʩ ʚʳʩʦʪʘʤʠ ʦʪ 60 ʜʦ 75 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ 

ʩʘʤʫʶ ʥʠʟʢʫʶ ï ʫʯʘʩʪʢʠ ʜʦ 30 ʤ (0,6 %) ʠ ʩʚʳʰʝ 80 ʤ (0,02 %). ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʚʦʜʦʩʙʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 60,4 ʤ ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʦʪʤʝʪʦʢ ʨʝʣʴʝʬʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʦʪ 28 

ʜʦ 82 ʤ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʦʢʦʣʦ 85 %) ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʦʯʝʥʴ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ (ʜʦ 2
0
), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʕʥʛʝʣʴʩʩʢʦʛʦ 

ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʚʦʜʦʩʙʦʨʘ ʨʘʚʥʷʝʪʩʷ 1,1
0
. 

 

ɺʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ, ʠʟʤʝʨʝʥʥʘʷ ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ ʩʦʩʪʘʚʠʣʘ 69,8 ʢʤ
2
, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʪʘʙʣʠʮʘ 1). 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʦʩʪʨʦʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ, ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʨʦʤʝʨʥʦʡ ʩʲʝʤʢʠ ʛʣʫʙʠʥ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʘʥʥʳʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʜʥʘ 

ʚʦʜʦʝʤʘ ʧʨʠ ʅʇʋ, ʦʧʨʝʜʝʣʝʥʳ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʩ ʰʘʛʦʤ 

0,5 ʤ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʠ ʧʦʣʫʯʝʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚʦʜʦʝʤʘ 

(ʨʠʩʫʥʦʢ 4). 

 

ɼʠʘʧʘʟʦʥ ʛʣʫʙʠʥ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ ʚʘʨʴʠʨʫʝʪ ʦʪ 

0,0 ʜʦ 13,5 ʤ ʧʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ ï 6,51 ʤ ʧʨʠ ʦʪʤʝʪʢʝ ʅʇʋ. ʈʝʣʴʝʬ ʜʥʘ ʚʦʜʦʝʤʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʩ 

ʭʚʦʩʪʘ ʚ ʩʪʦʨʦʥʫ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʃʝʚʳʡ ʙʝʨʝʛ ʠ ʦʩʦʙʝʥʥʦ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ 

ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʩ 

ʛʣʫʙʠʥʦʡ ʥʝ ʙʦʣʝʝ 2 ʤ. 

ʆʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʚʝʜʝʥʘ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʪʦʯʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʨʦʝʢʪʥʳʤʠ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪ ʫʨʦʚʥʷ ʚʦʜʳ ʚʠʜʘ V=f(H) ʠ F=f(H), 

ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (Vʧ, Fʧ) ʠ ʜʘʥʥʳʤ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ (Vʨ, Fʨ), ʘ ʚ ʪʘʙʣʠʮʝ 2 ï ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʠʩʭʦʜʥʳʭ (ʧʨʦʝʢʪʥʳʭ) ʠ 

ʫʪʦʯʥʝʥʥʳʭ (ʨʘʩʯʝʪʥʳʭ) ʟʥʘʯʝʥʠʡ. 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʩʭʦʞʜʝʥʠʷʭ ʤʝʞʜʫ ʧʨʦʝʢʪʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ. ʋʪʦʯʥʝʥʥʘʷ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 

ʧʨʠ ʅʇʋ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʡ (ʥʘ 37,1 %), ʘ ʫʪʦʯʥʝʥʥʳʡ ʧʦʣʥʳʡ 

ʦʙʲʝʤ ï ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʛʦ ʥʘ 39,0 %. ɽʩʣʠ ʩʯʠʪʘʪʴ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʣʝʜʩʪʚʠʝʤ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʨʝʛʦʚ, ʥʘʥʝʩʝʥʠʷ ʠ ʟʘʠʣʝʥʠʷ, ʪʦ ʪʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʙʫʜʝʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʢʦʨʨʝʢʪʥʳʤ. 
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ɹʝʟʫʩʣʦʚʥʦ ʟʘ 35-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʣʴʝʬ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʜʚʝʨʛʩʷ 

ʠʟʤʝʥʝʥʠʷʤ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ (ʦʩʦʙʝʥʥʦ ʣʝʚʦʛʦ) ʠ ʥʘʢʦʧʣʝʥʠʷ ʥʘʥʦʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʫʞʠʣʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʣʠʪʝʣʴʥʦʝ 

ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʠʞʝ ʦʪʤʝʪʢʠ ʅʇʋ, ʧʨʠʚʝʜʰʝʝ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʦʪʤʝʣʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʟʘʨʘʩʪʘʥʠʶ ʤʝʣʢʦʚʦʜʠʡ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʘʷ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʦʝʤ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʚʠʪʠʝʤ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ, 

ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʜʘʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʪʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʭʦʜʥʦʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʥʝ ʧʦʟʚʦʣʠʣʦ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʩʪʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʟʘʠʣʝʥʠʷ ʠ ʟʘʥʝʩʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʈʘʟʥʠʮʘ ʚ 

ʦʪʤʝʪʢʘʭ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʚʦʜʳ ʠ ʦʙʲʝʤʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ, ʤʦʞʝʪ ʜʘʪʴ ʣʠʰʴ 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-6.png
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ʦʙʦʙʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʦʱʥʦʩʪʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʯʘʰʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʛʜʝ 

ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʦʩʪʘʚʠʣʦ 1,64 ʤ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ ʤʦʛʣʠ ʛʣʦʙʘʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʦʰʠʙʢʘʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʩ ʠʟʥʘʯʘʣʴʥʦ ʟʘʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʧʨʦʝʢʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʣʦʱʘʜʥʳʭ ʠ 

ʦʙʲʝʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʝʤʘ ʧʨʠ ʫʨʦʚʥʝ ʚʦʜʳ, ʩʣʦʞʠʚʰʝʤʩʷ ʥʘ ʜʘʪʫ ʩʲʝʤʢʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʪʘʙʣʠʮʘ 2). 

ɹʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʵʪʦʛʦ ʫʨʦʚʥʷ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʢʦʩʤʠʯʝʩʢʦʤʫ ʩʥʠʤʢʫ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʧʦʜʢʨʝʧʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ʊʦʯʥʦʩʪʴ ʦʙʲʝʤʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʘʩʰʪʘʙʦʤ, ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʦʯʝʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚʦʜʳ, ʫʪʦʯʥʝʥʥʘʷ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʦʢʘʟʘʣʘʩʴ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʡ, ʥʘ 27 %, ʘ ʫʪʦʯʥʝʥʥʳʡ ʦʙʲʝʤ ʚʦʜʳ ï ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʦʛʦ 

ʥʘ 38 %, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʠʤ ʪʝʥʜʝʥʮʠʷʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʝʨʘ ʛʣʫʙʠʥ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʤʝʣʢʦʚʦʜʠʡ ʠ ʠʩʭʦʜʷ ʠʟ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

(ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʧʨʠ ʋʄʆ ʥʝ ʤʝʥʝʝ 2,0ï2,5 ʤ; ʧʣʦʱʘʜʴ ʤʝʣʢʦʚʦʜʠʡ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 2 ʤ ï 

ʥʝ ʙʦʣʝʝ 30 % ʧʣʦʱʘʜʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ), ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ ʫʨʦʚʝʥʴ ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ʢʦʪʦʨʦʛʦ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 1,45 ʤ. 

ʋʪʦʯʥʝʥʥʳʡ ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʅʇʋ ʩʦʩʪʘʚʠʣ 3502 ʪʳʩ. ʤ
3
 ʠʣʠ 

52,8 % ʦʪ ʟʥʘʯʝʥʠʷ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʧʨʦʝʢʪ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ ʠ ʫʭʫʜʰʝʥʠʝ ʝʛʦ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʙʦʪʳ ʧʦ 

ʫʪʦʯʥʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʮʝʣʝʡ 

ʦʨʦʰʝʥʠʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɼʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪ ʠ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʧʠʩʘʥʥʳʡ ʚ ʩʪʘʪʴʝ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʚʨʘʛʝ ʄʝʯʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥ ʥʘ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʥʘ ʛʝʦʧʘʨʢʝ çʊʦʨʘʪʘʫè. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʦʮʝʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ. ʉʪʘʪʴʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʙʟʦʨʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʵʢʦʩʠʩʪʝʤʳ ʛʝʦʧʘʨʢʘ 

çʊʦʨʘʪʘʫè. ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 
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ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʷʭ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʣʠʯʠʠ ʛʝʦʧʘʨʢʘ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɸʚʪʦʨʳ ʚʳʷʚʣʷʶʪ ʪʝʥʜʝʥʮʠʠ ʩʫʙʫʨʙʘʥʠʟʘʮʠʠ, 

ʘʥʘʣʠʟʠʨʫʶʪ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʩʪʘʪʴʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ 

çʊʦʨʘʪʘʫè, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʳ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʀʩʧʦʣʴʟʫʷ ɻʀʉ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʛʝʦʧʘʨʢʘ. ɸʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʫʯʘʩʪʢʠ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʮʝʥʠʚʘʶʪ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ, ʩʪʘʪʴʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ-ʩʠʩʪʝʤ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʛʝʦʧʘʨʢʠ. 

Abstract. The article is an in-depth analysis of the geoecological stability of the natural-

territorial complex focused on the Toratau geopark. The study uses a geoinformation system 

(GIS), which allows for a more accurate and comprehensive assessment of the impact of human 

activity on natural ecosystems. 

The article begins with an overview of the current state of the geoecosystem of the Toratau 

Geopark. The use of GIS technologies allows for a detailed analysis of land use, the dynamics of 

changes in natural landscapes, and the determination of anthropogenic load on the territory. 

Particular attention is paid to the integration of data on the rural population, changes in the 

structure of land use and the presence of a geopark into the overall picture of the impact on 

natural resources. The authors identify the trends of suburbanization, analyze their impact on 

biodiversity and infrastructure. Additionally, the article examines the results of the analysis of 

anthropogenic impact on the territory of the Toratau geopark, including the problems of 

disturbed lands and the environmental consequences of mining activities. Using GIS, the study 

makes it possible to identify the features of the structure of anthropogenic load in various areas 

of the geopark. The authors identify areas with a high level of anthropogenic impact and assess 

their impact on ecosystems. In conclusion, the article emphasizes the importance of using GIS 

systems for the analysis and monitoring of geoecological sustainability, and also provides a 
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scientific basis for the development of strategies for the sustainable development of natural 

areas, including geoparks. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʵʢʦʣʦʛʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʛʝʦʧʘʨʢ çʊʦʨʘʪʘʫè, ɻʀʉ-ʩʠʩʪʝʤʳ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʩʫʙʫʨʙʘʥʠʟʘʮʠʷ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʵʢʦʩʠʩʪʝʤʳ 

Keywords: geoecology, sustainability of the natural-territorial complex, Toratau geopark, GIS 

systems, anthropogenic load, suburbanization, biodiversity, ecological tension, sustainable 

development strategies, ecosystems 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚʳʟʦʚʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʛʨʦʟʳ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ, ʛʝʦʧʘʨʢʠ ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʳʤ 

ʬʨʦʥʪʦʤ ʚ ʙʦʨʴʙʝ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʕʪʘ ʩʪʘʪʴʷ 

ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʣʶʯʝʚʦʡ ʨʦʣʠ ʛʝʦʧʘʨʢʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʛʜʝ ʠʭ 

ʟʥʘʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɻʝʦʧʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʧʝʨʝʧʣʝʪʘʶʪʩʷ, ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʳʡ ʩʠʤʙʠʦʟ. ɺ 

ʪʘʢʠʭ ʤʝʩʪʘʭ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʘʷ ʬʣʦʨʘ ʠ ʬʘʫʥʘ, ʥʦ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʙʦʛʘʪʘʷ ʠʩʪʦʨʠʷ ʠ ʢʫʣʴʪʫʨʥʳʝ ʪʨʘʜʠʮʠʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. 

ɻʝʦʧʘʨʢʠ, ʢʘʢ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʣʦʜʦʪʚʦʨʥʫʶ ʧʦʯʚʫ ʜʣʷ ʫʩʠʣʠʡ ʧʦ ʦʭʨʘʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʀʭ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʵʢʦʩʠʩʪʝʤ, ʧʨʦʩʚʝʱʝʥʠʠ ʦʙʱʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʛʝʦʩʠʩʪʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʝ 

ʪʦʣʴʢʦ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʠ ʵʪʦʡ ʪʝʤʳ, ʥʦ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ. 

ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɽʸ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʛʝʦʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʚʥʝʰʥʠʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʢʣʶʯʝʚʳʤʠ 
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ʘʩʧʝʢʪʘʤʠ ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʶʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [6]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʧʨʠʤʝʨʝ ʛʝʦʧʘʨʢʘ ʊʦʨʘʪʘʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʩʪʨʝʤʠʣʠʩʴ 

ʥʝ ʧʨʦʩʪʦ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʘ ʩʦʟʜʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʠʥʪʝʟʝ ʥʘʫʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʰʘ ʨʘʙʦʪʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʤʝʪʦʜʠʢʘʭ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʳʜʘʶʱʠʤʠʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʦʙʰʠʨʥʳʡ ʩʧʝʢʪʨ ʪʝʤ ʦʪ 

ʵʢʦʣʦʛʠʠ ʜʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʣʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʯʚʝʥʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ʄʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ 

ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʢʠ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ 

ɹʘʰʢʦʨʪʦʩʪʘʥ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ çʈʘʙʦʪʳ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ, ʦʮʠʬʨʦʚʢʝ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʩʧʣʠʢʘʮʠʡ ʧʦʯʚʝʥʥʳʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠ ʫʛʦʜʠʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥè. ʊʘʢʞʝ ʚ ʥʘʰʝʤ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʙʳʣʠ ʤʘʪʝʨʠʘʣʳ ʩʤʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6,7]. 

ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʂʦʯʫʨʦʚʘ (ʪʘʙʣʠʮʘ 1) [2,3]. 

ɻʨʫʧʧʠʨʦʚʢʘ ʟʝʤʝʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶʯʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʙʩʦʣʶʪʥʦʡ (ʂʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

(ʂʦ) ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ 1,2,3: 
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ʊʘʢʞʝ ʥʘʤʠ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ, 

ʚʢʣʶʯʘʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʣʘʥʜʰʘʬʪʥʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʕʪʦʪ ʛʘʨʤʦʥʠʯʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʥʘʤ ʥʝ ʪʦʣʴʢʦ ʨʝʰʠʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʦʧʨʦʩʘʤ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʈʘʡʦʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʝʦʧʘʨʢ çʊʦʨʘʪʘʫè ð ʵʪʦ ʫʥʠʢʘʣʴʥʦʝ ʧʨʠʨʦʜʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʥʠʤʘʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
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ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɽʛʦ ʩʦʟʜʘʥʠʝ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʋʢʘʟʦʤ ɺʨʠʦ ɻʣʘʚʳ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʦʪ 

18 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʧʦʜ ʥʦʤʝʨʦʤ 19-ʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʧʘʨʢ çʊʦʨʘʪʘʫè ʦʙʣʘʜʘʝʪ 

ʩʪʘʪʫʩʦʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʛʦ ʚʘʞʥʦʩʪʴ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ʆʥ 

ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʀʰʠʤʙʘʡʩʢʦʛʦ, ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ, ɻʘʬʫʨʠʡʩʢʦʛʦ ʠ 

ʄʝʣʝʫʟʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʨʠʟʥʘʥʠʠ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʛʝʦʧʘʨʢʘ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʤʘʨʪʝ 2021 ʛʦʜʘ ʛʝʦʧʘʨʢ 

çʊʦʨʘʪʘʫè ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʚʩʪʫʧʣʝʥʠʝ ʚ ɻʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʛʝʦʧʘʨʢʦʚ 

ʖʅɽʉʂʆ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʦʧʘʨʢʘ çʊʦʨʘʪʘʫè 

ʥʘ ʢʘʨʪʝ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. 

 

ɻʝʦʧʘʨʢ çʊʦʨʘʪʘʫè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʨʘʩʦʪ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢʘʢ ʥʘ 

ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ. ʉ ʝʛʦ ʧʣʦʱʘʜʴʶ ʚ 4727 ʪʳʩ. ʢʤ
2
, ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘʤ ʚʭʦʜʷʱʠʭ ʚ ʛʨʘʥʠʮʳ ʛʝʦʧʘʨʢʘ 

ʊʦʨʘʪʘʫ, 3145,67 ʛʘ ð ʄʝʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ, 3555,01 ʛʘ ï ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʨʘʡʦʥ, 

223252,86 ʛʘ ï ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥ ʠ 242012,35 ʛʘ ï ɻʘʬʫʨʠʡʩʢʠʡ ʨʘʡʦʥ (ʨʠʩʫʥʦʢ 2). 
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ʊʝʨʨʠʪʦʨʠʷ ʛʝʦʧʘʨʢʘ çʊʦʨʘʪʘʫè ʨʘʩʧʦʣʦʞʝʥ ʚ 3 ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ: ʛʦʨʥʦʣʝʩʥʘʷ ʟʦʥʘ, 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʠ ʟʦʥʘ ʣʝʩʦʩʪʝʧʥʘʷ. ɹʦʣʝʝ 70 % ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ 

çʊʦʨʘʪʘʫè ʟʘʥʠʤʘʝʪ ʛʦʨʥʦʣʝʩʥʘʷ ʟʦʥʘ. 

ʇʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʦʚ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʦʨʤʠʨʫʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʨʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʕʪʦʪ ʘʩʧʝʢʪ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ɸ.ʉ. 

ʄʘʨʪʳʥʦʚʳʤ, ʢʦʪʦʨʳʡ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʰʠʨʦʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʥʝʰʥʠʭ (ʵʢʟʦʛʝʥʥʳʭ) ʠ ʚʥʫʪʨʝʥʥʠʭ (ʵʥʜʦʛʝʥʥʳʭ) ʩʠʣ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ. 

ʕʢʟʦʛʝʥʥʳʝ ʩʠʣʳ, ʪʘʢʠʝ ʢʘʢ ʚʝʪʝʨ, ʚʦʜʘ, ʣʝʜ, ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ, ʧʨʠʚʦʜʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʕʥʜʦʛʝʥʥʳʝ ʩʠʣʳ, 

ʚʢʣʶʯʘʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʚʫʣʢʘʥʠʟʤ ʠ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʣʴʝʬ, ʬʦʨʤʠʨʫʷ ʛʦʨʳ, ʜʦʣʠʥʳ ʠ ʜʨʫʛʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-10.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
32 

 

 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʠʟʫʯʝʥʠʠ ʨʝʣʴʝʬʘ ʷʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʏʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢʘʷ ʢʘʢ ʛʦʨʦʜʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʣʘʥʜʰʘʬʪ, ʩʦʟʜʘʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʠ ʚʣʠʷʪʴ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʨʝʣʴʝʬ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʘʣʘʥʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ ʊʦʨʘʪʘʫ, 

ʩʦʟʜʘʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʘʨʥʦʡ ʩʲʝʤʢʠ (SRTM) ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ QGIS (ʨʠʩʫʥʦʢ 3), ʧʦʜʪʚʝʨʜʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ [7]: 

ʆʨʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʛʦʨʥʦʣʝʩʥʦʡ ʟʦʥʝ: ʷʚʥʦ ʚʳʨʘʞʝʥ ʨʦʩʪ ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʛʣʫʙʦʢʠʤʠ ʠ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʤ ʚʣʠʷʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ 

ʜʘʥʥʦʡ ʟʦʥʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʘʨʩʪʦʚʳʭ ʠ ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ, ʯʪʦ 

ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʣʘʥʜʰʘʬʪʘ. 

ʅʠʟʤʝʥʥʦʩʪʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʟʦʥʳ: ɻʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ ʨʝʣʴʝʬʘ 

ʚ ʵʪʦʡ ʟʦʥʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 65 ʤʝʪʨʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ 

ʫʤʝʨʝʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʝʣʴʝʬʘ ʠ ʙʦʣʝʝ ʩʣʘʙʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʠʟʢʘʷ 

ʵʥʝʨʛʠʷ ʨʝʣʴʝʬʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʡ ʟʦʥʳ. 

ʋʚʣʘʞʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ: ɻʝʦʧʘʨʢ ʊʦʨʘʪʘʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʢʘʤʠ, ʦʟʝʨʘʤʠ, ʧʨʫʜʘʤʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʤʘʣʳʤʠ ʚʦʜʦʪʦʢʘʤʠ. 

ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʟʘʧʦʣʥʷʶʪʩʷ ʚʦʜʦʡ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʦ, ʠ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. 

ʅʝʜʦʩʪʘʪʦʢ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʥʝʡ ʟʦʥʝ: ʉʨʝʜʥʠʝ ʚʣʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚʦʜʳ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʚ 

ʜʘʥʥʦʡ ʯʘʩʪʠ ʛʝʦʧʘʨʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʣʴʝʬʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ ʊʦʨʘʪʘʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 
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ʚʢʣʘʜʦʤ ʚ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ. 

 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʛʝʦʧʘʨʢʦʚ ʢʘʢ ʮʝʥʪʨʦʚ ʥʝʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʜʝʛʨʘʜʘʮʠʠ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ. ʉʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ (ʨʠʩʫʥʦʢ 4). ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʛʝʦʧʘʨʢʠ, ʪʘʢʠʝ ʢʘʢ çʊʦʨʘʪʘʫè, ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-11.png
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ʉʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʛʝʦʧʘʨʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʟʦʚʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʝʣʴʩʢʠʝ 

ʧʦʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʤ ʨʘʡʦʥʝ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʷʚʣʝʥʠʝʤ ʩʫʙʫʨʙʘʥʠʟʘʮʠʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʛ. 

ʉʪʝʨʣʠʪʘʤʘʢʘ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-12.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
35 

 

 

ʉʫʙʫʨʙʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʶ 

ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʞʠʪʝʣʝʡ ʧʨʠʛʦʨʦʜʥʳʭ ʧʦʩʝʣʝʥʠʡ. 

ɻʝʦʧʘʨʢ, ʢʘʢ ʮʝʥʪʨ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʢʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʧʘʨʢʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʘʣʘʥʩʫ ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ [4,5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʚʘʞʥʦ ʜʣʷ 

ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʣʘʥʜʰʘʬʪʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʥʦʩʠʪ ʩʚʦʶ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɺʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ: 

ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʣʠ: ʚʢʣʶʯʘʶʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ, ʦʭʦʪʥʠʯʴʝ-ʧʨʦʤʳʩʣʦʚʳʝ ʠ 

ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʝʤʣʠ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʦʩʪʘʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʩʪʝʧʝʥʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʢ 

ʩʶʜʘ ʦʪʥʦʩʷʪ ʩʝʥʦʢʦʩʳ, ʧʘʩʪʙʠʱʘ ʠ ʟʘʣʝʞʴ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩ ʥʝʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʢʘʪʝʛʦʨʠʠ 

ʚʢʣʶʯʘʶʪ ʧʘʭʦʪʥʳʝ ʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʘʩʪʨʦʝʥʥʳʝ ʟʝʤʣʠ: ʵʪʦ ʚʢʣʶʯʘʝʪ ʟʝʤʣʠ ʧʦʩʝʣʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ 

ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʯʘʩʪʦ 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ çʊʦʨʘʪʘʫè 

ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ: ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʀʰʠʤʙʘʡʩʢʦʤ ʠ 

ɻʘʬʫʨʠʡʩʢʦʤ ʨʘʡʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʪʦʨʬʘ, ʚʳʧʦʣʥʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ, ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʚʝʨʭʥʝʛʦ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʟʝʤʣʠ, ʚʳʟʳʚʘʷ ʪʨʫʜʥʦʩʪʠ ʜʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 
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ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʧʘʨʢʘ çʊʦʨʘʪʘʫè ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʟʝʤʝʣʴʥʦʤ 

ʬʦʥʜʝ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʤ ʚ ʀʰʠʤʙʘʡʩʢʦʤ ʠ ɻʘʬʫʨʠʡʩʢʦʤ ʨʘʡʦʥʘʭ (ʨʠʩʫʥʦʢ 5 ʠ 6). ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʜʠʥʘʤʠʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ, 

ʚʣʠʷʶʱʝʡ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. 

 

ʀʟ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʬʦʥʜʫ ʀʰʠʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 2010 ʠ 

2022 ʛʦʜʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 19306,00 ʛʘ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʨʙʘʥʠʟʘʮʠʷ ʠʣʠ ʜʨʫʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1468,00 ʛʘ. ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ 

ʥʘ ʧʨʦʮʝʩʩʳ ʫʨʙʘʥʠʟʘʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʠʨʦʚʢʝ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʦʜʥʦʛʦ ʬʦʥʜʘ ʠ ʟʝʤʝʣʴ 

ʟʘʧʘʩʘ ʧʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʵʪʠʭ ʩʬʝʨʘʭ. 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 17798,00 ʛʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʠ ʣʝʩʦʟʘʱʠʪʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʝʩʥʦʤ 

ʭʦʟʷʡʩʪʚʝ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʷʭ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʚ ʨʝʛʠʦʥʝ. 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʬʦʥʜʫ ɻʘʬʫʨʠʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 

2010 ʠ 2022 ʛʦʜʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 14586,00 ʛʘ, ʯʪʦ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʝʤʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1127,00 ʛʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʝʥʜʝʥʮʠʶ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʈʦʩʪ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ 13400,00 ʛʘ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʨʠʦʨʠʪʝʪʘʭ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʚ ʨʝʛʠʦʥʝ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ɹ. ʀ. ʂʦʯʫʨʦʚʘ (ʪʘʙʣʠʮʘ 2), ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʫʨʦʚʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʫʯʠʪʳʚʘʷ ʰʝʩʪʠʩʪʫʧʝʥʯʘʪʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʟʝʤʝʣʴ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʦʮʝʥʢʫ. 
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ʇʦʥʠʤʘʥʠʝ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʩ 

ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ ʊʦʨʘʪʘʫ (ʪʘʙʣʠʮʘ 3). 

 

ɻʘʬʫʨʠʡʩʢʦʤ ʨʘʡʦʥʝ ʤʥʦʛʦ ʤʝʩʪ, ʛʜʝ ʣʶʜʠ ʩʠʣʴʥʦ ʤʝʥʷʣʠ ʧʨʠʨʦʜʫ, ʥʘʧʨʠʤʝʨ, 

ʩʪʨʦʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ. ʀ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʪʴ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʛʜʝ ʧʨʠʨʦʜʘ 

ʦʩʪʘʣʘʩʴ ʧʦʯʪʠ ʥʝʪʨʦʥʫʪʦʡ, ʚ ʦʩʥʦʚʥʦʤ, ʵʪʦ ʩʝʥʦʢʦʩʳ ʠ ʣʝʩʘ. 

ʀʰʠʤʙʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʩ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠʨʦʜʦʡ, ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʝʥʦʢʦʩʦʚ ʠ ʣʝʩʦʚ. ɽʩʪʴ ʪʘʢʞʝ ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʦ ʠʭ ʧʣʦʱʘʜʴ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʠʣʘʩʴ. 
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ʄʝʣʝʫʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʤʥʦʛʦ ʟʝʤʝʣʴ, ʛʜʝ ʧʨʠʨʦʜʫ ʘʢʪʠʚʥʦ ʠʟʤʝʥʷʣʠ, ʚ ʦʩʥʦʚʥʦʤ, ʵʪʦ 

ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʠ ʤʝʩʪʘ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʨʫʙʢʦʡ ʣʝʩʘ. ʆʜʥʘʢʦ ʥʝʪ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʠʣʠ ʦʩʫʰʝʥʠʷ. 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʤ ʨʘʡʦʥʝ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʨʦʜʳ. ɺʠʜʥʳ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʩ ʚʳʩʦʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʠʧʳ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʪʦʨʦʡ, ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʝʥʥʳʡ ʧʦʜʭʦʜ. ʐʝʩʪʴ ʛʨʫʧʧ ʟʝʤʝʣʴ, ʚʳʜʝʣʝʥʥʳʝ ʚ 

ʧʝʨʚʦʤ ʧʦʜʭʦʜʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʪʨʠ ʛʨʫʧʧʳ. ʀʟ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʟʝʤʝʣʴ: 1) ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʳʰʝ ʩʨʝʜʥʝʡ (ʟʝʤʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ, ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʠ ʜʨ.); 2) 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʠʞʝ ʩʨʝʜʥʝʡ (ʣʝʩʘ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʟʝʤʣʠ ʟʘʧʘʩʘ ʠ-ʜʨ.); 3) 

ʩʨʝʜʥʷʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʧʘʩʪʙʠʱʘ, ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ, ʟʝʤʣʠ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʨ.). ʆʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʡʦʥʘʭ ʚʭʦʜʷʱʠʭ ʚ 

ʛʝʦʧʘʨʢ ʊʦʨʘʪʘʫ (ʪʘʙʣʠʮʘ 4) 

 

ɻʘʬʫʨʠʡʩʢʠʡ ʠ ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ ʠʤʝʶʪ ʩʭʦʞʫʶ ʩʪʨʫʢʪʫʨʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʠ (ʦʢʦʣʦ 75%). ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʪʘʢʞʝ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʙʦʣʝʝ 23%). ʆʙʘ ʨʘʡʦʥʘ ʧʦʣʫʯʠʣʠ ʦʮʝʥʢʫ 

ʙʘʣʣʘ 2, ʫʢʘʟʳʚʘʶʱʫʶ ʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʄʝʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ ʠʤʝʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʠ 

ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʩ ʙʘʣʣʦʤ 1. ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʨʘʡʦʥ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʧʦʯʪʠ 80%), ʪʘʢʞʝ ʩ ʙʘʣʣʦʤ 1. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʤʳ ʥʘʯʘʣʠ ʩ 

ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʚʭʦʜʷʱʠʭ ʚ ʛʝʦʧʘʨʢ ʊʦʨʘʪʘʫ, 

ʨʘʟʙʠʚ ʝʛʦ ʥʘ ʫʛʦʜʴʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʟʝʤʣʠ 

ʧʦʜʚʝʨʛʣʠʩʴ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ (ʩʤ. ʊʘʙʣʠʮʫ 5). 

 

 

ɼʘʣʝʝ, ʩʛʨʫʧʧʠʨʦʚʘʚ ʟʝʤʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʤʳ 

ʩʤʦʛʣʠ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʙʩʦʣʶʪʥʦʡ (ʂʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ (ʂʦ) ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʪʘʣʠ ʢʣʶʯʝʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʥʘʤ ʦʮʝʥʠʪʴ ʠ 

ʩʨʘʚʥʠʪʴ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʝʜʠʥʠʮʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʚʳʜʝʣʷʝʪ ʦʙʣʘʩʪʠ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

 

ɻʘʬʫʨʠʡʩʢʠʡ ʨʘʡʦʥ: ʋʨʦʚʝʥʴ ʘʙʩʦʣʶʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) 

ʩʦʩʪʘʚʣʷʝʪ 0,902, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ (ʂʦ) ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ 0,327 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥ: ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) ʚ ʨʘʟʤʝʨʝ 1,249 ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʢʦʩʠʩʪʝʤʝ ʨʘʡʦʥʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ (ʂʦ) ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ 

0,284 ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʫʶ ʩʠʪʫʘʮʠʶ. 

ʄʝʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ: ʂʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) ʚ 

ʨʘʟʤʝʨʝ 0,860 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ (ʂʦ) ʥʝʤʥʦʛʦ ʚʳʰʝ ʝʜʠʥʠʮʳ (1,033), ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ 

ʥʘ ʥʝʢʦʪʦʨʦʝ ʥʝʨʘʚʥʦʚʝʩʠʝ ʚ ʵʢʦʩʠʩʪʝʤʝ. 
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ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʨʘʡʦʥ: ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) ʚʝʣʠʯʠʥʦʡ 1,590 ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʕʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ (ʂʦ) ʚ 

ʨʘʟʤʝʨʝ 4,345 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤʘʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʡʦʥʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʂʝʟ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ɻʘʬʫʨʠʡʩʢʠʡ ʠ ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ ʠʤʝʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʯʝʤ 

ʄʝʣʝʫʟʦʚʩʢʠʡ ʠ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʨʘʡʦʥʳ. 

ɺʳʚʦʜʳ ʠʣʠ ʟʘʢʣʶʯʝʥʠʷ 

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʪʴʠ ʚʠʜʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʩ ʛʝʦʧʘʨʢʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʳʡ ʚʳʟʦʚ 

ʜʣʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʤ ʨʘʡʦʥʝ, ʩʚʷʟʘʥʥʳʡ ʩ ʷʚʣʝʥʠʝʤ 

ʩʫʙʫʨʙʘʥʠʟʘʮʠʠ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. 

ʉʫʙʫʨʙʘʥʠʟʘʮʠʷ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʞʠʪʝʣʝʡ ʧʨʠʛʦʨʦʜʥʳʭ ʧʦʩʝʣʝʥʠʡ. ɻʝʦʧʘʨʢ, ʢʘʢ ʮʝʥʪʨ 

ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʢʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɸʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʛʝʦʧʘʨʢʦʚ ʚ ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʞʝ ʧʨʠʟʥʘʝʪʩʷ 

ʚʘʞʥʳʤ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, 

ʯʪʦ ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʘʥʜʰʘʬʪʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʪʘʪʴʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʩʪʝʧʝʥʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʝʥʥʳʝ ʟʝʤʣʠ ʦʢʘʟʳʚʘʶʪ ʨʘʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɸʥʘʣʠʟʠʨʫʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʧʘʨʢʘ çʊʦʨʘʪʘʫè, 

ʚʳʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
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ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʚ ʀʰʠʤʙʘʡʩʢʦʤ ʠ ɻʘʬʫʨʠʡʩʢʦʤ ʨʘʡʦʥʘʭ ʜʘʝʪ 

ʚʘʞʥʳʝ ʚʳʚʦʜʳ ʦ ʜʠʥʘʤʠʢʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʡʦʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʛʝʦʧʘʨʢ 

ʊʦʨʘʪʘʫ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʨʦʚʥʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ɻʘʬʫʨʠʡʩʢʠʡ ʠ ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʩ ʦʮʝʥʢʦʡ ʙʘʣʣʘ 2, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʄʝʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ 

ʧʨʦʷʚʣʷʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʩ ʦʮʝʥʢʦʡ ʙʘʣʣʘ 1, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ 

ʨʘʡʦʥ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʧʦʯʪʠ 80%) ʠ 

ʦʮʝʥʢʦʡ ʙʘʣʣʘ 1. 

ɸʥʘʣʠʟ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʠʪʫʘʮʠʡ. 

ɻʘʬʫʨʠʡʩʢʠʡ ʠ ʀʰʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ (ʦʮʝʥʢʘ ʙʘʣʣʘ 3), ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʦ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʄʝʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʥʝʨʘʚʥʦʚʝʩʠʝ ʚ ʵʢʦʩʠʩʪʝʤʝ, ʦʪʨʘʞʝʥʥʦʝ ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʂʦ, ʠ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʨʘʡʦʥ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʂʦ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʂʝʟ) ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ɻʘʬʫʨʠʡʩʢʦʤ ʠ ʀʰʠʤʙʘʡʩʢʦʤ ʨʘʡʦʥʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʄʝʣʝʫʟʦʚʩʢʠʤ ʠ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʤ ʨʘʡʦʥʘʤʠ. ɺ ʮʝʣʦʤ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʘʞʥʳʝ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʠʥʪʝʛʨʠʨʫʷ ʛʝʦʧʘʨʢʠ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠ 

ʫʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚʤʝʩʪʝ ʩ ʠʤʫʱʝʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ çʏʢʘʣʦʚʩʢʠʡè ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʘʜʟʦʨʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʧʘʨʢʘ, ʝʛʦ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ 

ʢʣʘʩʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʘʛʨʦʢʣʘʩʪʝʨʘ. ʉʬʦʨʤʠʨʦʚʘʥʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʭʝʤʳ ʢʣʘʩʪʝʨʦʚ, ʫʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʤʳʭ 

ʨʘʙʦʪ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʟʦʥʠʨʦʚʘʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʷʜʘ ʫʯʘʩʪʢʦʚ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʢʣʘʩʪʝʨ; ʥʘʫʯʥʦ-ʫʯʝʙʥʳʡ ʢʣʘʩʪʝʨ çɻʣʘʚʛʦʩʵʢʩʧʝʨʪʠʟʳè; ʢʣʘʩʪʝʨ ɹɺʉ çʉʬʝʨʘè; ʚʦʝʥʥʳʡ 

ʢʣʘʩʪʝʨ; ʘʛʨʦʢʣʘʩʪʝʨ. ɼʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʙʳʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. ɺʳʷʚʣʝʥʳ ʙʘʟʦʚʳʝ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ: ʧʨʦʚʝʜʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʘʪʪʝʩʪʘʮʠʠ ʠʣʠ ʧʦʚʝʨʢʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ (ʪʝʦʜʦʣʠʪʦʚ, ʥʠʚʝʣʠʨʦʚ, ʜʘʣʴʥʦʤʝʨʦʚ, ʪʘʭʝʦʤʝʪʨʦʚ, ʢʠʧʨʝʛʝʣʝʡ, 

ʛʠʨʦʪʝʦʜʦʣʠʪʦʚ, ʨʫʣʝʪʦʢ, ʛʨʘʚʠʤʝʪʨʦʚ, ʧʨʠʙʦʨʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ 

ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ); ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʧʨʠʙʦʨʦʚ; ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠʟʤʝʨʝʥʠʡ. ʆʙʦʩʥʦʚʘʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ. ʈʘʟʨʘʙʦʪʘʥ ʧʝʨʝʯʝʥʴ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ: ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ; ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ; ʦʙʥʦʚʣʝʥʠʝ ʧʨʠʙʦʨʥʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʢʘ; ʩʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ 

ʟʦʥ. ɼʦʢʘʟʘʥ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ. 

Abstract. The article presents the results of research on the possibilities of rational use of land 

together with the property and economic complex of the Chkalovsky agro(bio)technopark to 

improve the efficiency and quality of student training in the conditions of digitalization of land 

management work under the influence of the expanded use of unmanned vehicles, as well as the 

penetration of artificial intelligence into the process cadastral supervision. The main prospects 

for the creation and use of the territory of agro(bio)technoparks are considered. The priority 

goals of creating a technology park, its main structural elements, presented in the form of 

clusters, as well as the tasks of creating an educational and agricultural cluster are considered. 

Territorial diagrams of clusters have been formed, opportunities for developing the material and 

technical base have been indicated, as well as proposed sources of financing for the work being 

carried out. Zoning options were considered, highlighting a number of areas: educational cluster; 

scientific and educational cluster çGlavgosexpertizaè; BVS cluster çSphereè; military cluster; 

agrocluster. The necessity of modernizing the material and technical base, as well as improving 

the social conditions of stay of specialists and students during practical training, has been 

proven. The basic tasks of using geodetic polygons have been identified: carrying out 

metrological certification or verification of geodetic instruments (theodolites, levels, range 

finders, total stations, cypregels, gyrotheodolites, tape measures, gravimeters, devices for 

operational determination of coordinates and other devices); testing new devices; mastering new 

instruments and measurement technologies. The factors influencing the development program of 

the agro(bio)technopark are substantiated. A list of priority tasks for modernizing the material 
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and technical base has been developed: creation of modern, in-demand educational programs; 

improvement of implemented educational programs; modernization of the property complex of 

the educational cluster; updating the instrumentation park; creation of architectural, production 

and demonstration zones. The synergistic effect of the joint rational use of the land and property 

complex has been proven, and the main risks of the functioning of the agro(bio)technopark have 

been formulated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢ, ʨʠʩʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ, 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʙʘʟʳ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʧʨʠʢʣʘʜʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ 

Keywords: agro(bio)technopark, risk of functioning of an agro(bio)technopark, clustering and 

rationalization of land, property base development program, development of a training system, 

applied land management  

ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 02.07.2021 N 400 çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [8], ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 21 ʷʥʚʘʨʷ 2020 ʛ. ˉ 20 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɼʦʢʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [9] 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè (ɻʋɿ) ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ 

ʦ ʩʦʟʜʘʥʠʠ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ çʏʢʘʣʦʚʩʢʠʡè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʫʯʥʦ-ʫʯʝʙʥʦʡ ʙʘʟʳ (ʅʋɹ) 

ʧʦʣʠʛʦʥʘ çʏʢʘʣʦʚʩʢʠʡè, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ɻʋɿ. 

ɺ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʋʥʠʚʝʨʩʠʪʝʪʘ ʜʦ 2030 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʫʥʠʢʘʣʴʥʦʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʙʦʪʳ 

ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʳʧʫʩʢ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ 

ʠʤʝʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʫʩʣʦʚʠʡ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʬʝʨʘʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʩʧʠʪʘʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ [2]. 

ʈʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʋɿ ʧʦʟʚʦʣʷʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚʥʝʜʨʝʥʠʷ ʥʘʫʢʦʸʤʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʙʠʟʥʝʩ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ɻʋɿ, ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ çʠʥʪʝʨʬʝʡʩʘè ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʬʠʥʘʥʩʦʚʫʶ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʧʨʘʚʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʥʘʫʢʦʸʤʢʦʛʦ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʙʠʟʥʝʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʝʥʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʨʦʩʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʄʦʩʢʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ [5]. 

ʂʘʞʜʳʡ ʢʣʘʩʪʝʨ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ. ɼʣʷ ʚʩʝʭ ʧʦʩʝʪʠʪʝʣʝʡ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʧʝʨʝʤʝʱʝʥʠʶ, ʢʦʛʜʘ 

ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ, ʧʦʩʪʝʧʝʥʥʦ ʠʟʫʯʘʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʙʱʠʡ ʢʦʣʴʮʝʚʦʡ ʤʘʨʰʨʫʪ 

ʵʢʦʣʦʛʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʠʩʪʝʤʫ ʚʝʣʦʜʦʨʦʞʝʢ ʠ ʧʝʰʝʭʦʜʥʳʭ ʪʨʘʝʢʪʦʨʠʡ (ʨʠʩʫʥʦʢ 1). 

ɸʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢ çʏʢʘʣʦʚʩʢʠʡè ʤʦʞʝʪ ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ, ʢʘʢ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 

ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʢʣʘʩʪʝʨʦʚ ʙʫʜʝʪ ʟʘʢʦʥʯʝʥ. ʇʦʩʣʝ ʵʪʦʛʦ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢ 

çʏʢʘʣʦʚʩʢʠʡè ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʚʩʝʛʜʘ ʥʝʤʥʦʛʦ 

ʥʝʟʘʚʝʨʰʝʥʥʳʤ ʠ ʨʘʟʚʠʚʘʶʱʠʤʩʷ, ʢʘʢ ʩʠʤʚʦʣ ʝʜʠʥʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʤʝʶʱʘʷʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʦʦʨʫʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʞʝ ʩʝʛʦʜʥʷ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʃʦʩʠʥʦ-ʇʝʪʨʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. ɺ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʝ çʏʢʘʣʦʚʩʢʠʡè 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʟʦʥʠʨʦʚʘʥʠʝ: 

½ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ; 

½ ʥʘʫʯʥʦ-ʫʯʝʙʥʳʡ ʢʣʘʩʪʝʨ çɻʣʘʚʛʦʩʵʢʩʧʝʨʪʠʟʳè; 

½ ʢʣʘʩʪʝʨ ɹɺʉ çʉʬʝʨʘè; 

½ ʚʦʝʥʥʳʡ ʢʣʘʩʪʝʨ; 

½ ʘʛʨʦʢʣʘʩʪʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʣʘʩʪʝʨʦʚ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʘʛʨʦʢʣʘʩʪʝʨʘ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ 

ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ çʏʢʘʣʦʚʩʢʠʡè ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʯʘʩʪʝʡ ʧʨʦʝʢʪʘ, ʪʘʢ ʢʘʢ ʦʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ, ʫʯʝʙʥʦʡ ʠ 

ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʚʠʪʠʝʤ ʦʪʨʘʩʣʠ. 
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ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʩʦʟʜʘʥʠʷ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʣʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʦʙʥʦʚʣʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʥʝʜʨʠʪʴ ʥʦʚʳʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʬʠʣʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

[10]. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʘʤʧʫʩ ʨʘʩʧʦʣʘʛʘʝʪ ʧʣʦʱʘʜʴʶ 

17,7 ʛʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 10 ʢʠʨʧʠʯʥʳʭ ʦʜʥʦʵʪʘʞʥʳʭ ʜʦʤʦʚ (ʦʙʱʝʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 500 

ʯʝʣʦʚʝʢ), 2 ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʧʨʦʞʠʚʘʥʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘ ʚʨʝʤʷ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʢ, ʟʜʘʥʠʝ ʩʪʦʣʦʚʦʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ, ʛʘʨʘʞ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ, ʟʦʥʫ ʨʝʢʨʝʘʮʠʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʝʜʠʥʠʮ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ: ʜʣʠʥ ʣʠʥʠʡ, ʧʨʝʚʳʰʝʥʠʡ, ʟʥʘʯʝʥʠʡ ʫʛʣʦʚ, ʘʟʠʤʫʪʦʚ ʠ ʫʩʢʦʨʝʥʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʨʘʙʦʪ: 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-29.png
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½ ʧʨʦʚʝʜʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʘʪʪʝʩʪʘʮʠʠ ʠʣʠ ʧʦʚʝʨʢʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ 

(ʪʝʦʜʦʣʠʪʦʚ, ʥʠʚʝʣʠʨʦʚ, ʜʘʣʴʥʦʤʝʨʦʚ, ʪʘʭʝʦʤʝʪʨʦʚ, ʢʠʧʨʝʛʝʣʝʡ, ʛʠʨʦʪʝʦʜʦʣʠʪʦʚ, ʨʫʣʝʪʦʢ, 

ʛʨʘʚʠʤʝʪʨʦʚ, ʧʨʠʙʦʨʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ); 

½ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʧʨʠʙʦʨʦʚ; 

½ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟʤʝʨʝʥʠʡ. 

ɻʝʦʜʝʟʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ ʚʢʣʶʯʘʝʪ: ʣʠʥʝʡʥʦ ʫʛʣʦʚʫʶ ʩʝʪʴ, ʵʪʘʣʦʥʥʳʡ ʣʠʥʝʡʥʳʡ ʙʘʟʠʩ, 

ʚʳʩʦʪʥʳʡ ʙʘʟʠʩ, ʧʦʣʝʚʦʡ ʢʦʤʧʘʨʘʪʦʨ ʠ ʢʦʥʪʨʦʣʴʥʦ- ʧʦʚʝʨʦʯʥʫʶ ʩʝʪʴ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʧʨʦʭʦʜʷʱʠʭ ʫʯʝʙʥʳʝ ʧʨʘʢʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʨʧʫʩ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʷʪ ʢ ʫʩʪʘʨʝʚʘʥʠʶ ʧʨʠʙʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʢʘ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʠ 

ʠʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ çʏʢʘʣʦʚʩʢʠʡè 

ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʫʶ ʙʘʟʫ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʩʦʩʪʦʠʪ ʚ ʧʦʚʳʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [7]: 

1. ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

3. ʄʦʜʝʨʥʠʟʘʮʠʷ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ. 

4. ʆʙʥʦʚʣʝʥʠʝ ʧʨʠʙʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʘʨʢʘ. 

5. ʉʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʟʦʥ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʅʘʧʨʠʤʝʨ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʫʶʪ ʜʦʤʘ 5 ʠ 6, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 
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ʩʦʪʨʫʜʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʜʫʰʝʚʳʝ ʠ 

ʫʙʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ 

ʧʨʦʞʠʚʘʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦʛʦ ʢʦʨʧʫʩʘ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʢ. 

ʉʪʫʜʝʥʯʝʩʢʠʝ ʜʦʤʘ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʥʘʜʣʝʞʘʱʠʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʦʧʘʩʥʦʩʪʴ 

ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʥʦʨʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢʞʝ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʨʝʥʦʚʘʮʠʷ ʜʫʰʝʚʳʭ, ʫʙʦʨʥʳʭ ʢʦʤʥʘʪ ʠ ʧʦʜʚʝʜʝʥʠʝ ʦʪʦʧʣʝʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʦʪʩʫʪʩʪʚʫʶʪ ʫʯʝʙʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʜʥʦʛʦ ʠʟ ʘʥʛʘʨʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʠʣʦʪʠʨʦʚʘʥʠʶ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ɿʜʝʩʴ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʝʝ ʧʨʠʙʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʘʨʢ, 

ʥʫʞʜʘʝʪʩʷ ʚ ʩʝʨʴʝʟʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ 

ʫʯʝʙʥʳʝ ʧʨʘʢʪʠʢʠ ʧʦ ʛʝʦʜʝʟʠʠ ʥʘ ʧʨʠʙʦʨʘʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʚʳʰʣʠ ʠʟ ʰʠʨʦʢʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʫʩʠʣʠʚʘʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʨʝʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪ 

ʩʪʫʜʝʥʪʳ. 

ʉ ʫʯʝʪʦʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʜʦ 2029 ʛ. ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʦʤʦʚ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʫʰʝʚʳʭ ʠ ʫʙʦʨʥʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʧʦʜʚʝʜʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ 

(ʨʝʢʦʥʩʪʨʫʢʮʠʷ) ʩʪʫʜʝʥʯʝʩʢʠʭ ʜʦʤʦʚ, ʟʘʤʝʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʪʦʧʣʝʥʠʷ 

ʜʦʤʦʚ ʩʪʫʜʝʥʪʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʦʨʧʫʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ. ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʙʱʠʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʩʦʩʪʘʚʣʷʶʪ, ʧʦ ʥʘʰʝʤ ʦʮʝʥʢʘʤ, 250 ʤʣʥ. ʨʫʙ. ɺ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʣʘʩʪʝʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʪʝʭʥʠʯʝʩʢʦʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʬʠʣʝʤ ʢʘʬʝʜʨ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʨʘʟʚʠʪʠʷ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʢʣʘʩʪʝʨʘ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʷʜʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʤʥʝʥʠʶ ʉ. ɸ. ʃʠʧʩʢʠ, ʚʘʞʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ 

çʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè, çʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʜʣʷ 
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ʚʳʧʦʣʥʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ, ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪè [6]. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʧʦʯʚʝʥʥʳʭ 

ʩʝʥʩʦʨʦʚ, ʩʝʪʠ ʩʘʤʦʦʙʫʯʘʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

 

ʄʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʛʣʫʙʠʥʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʜʝʚʝʣʦʧʤʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

BIM-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʪʝʢʫʱʝʛʦ ʨʝʣʴʝʬʘ 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-30.png
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ʤʝʩʪʥʦʩʪʠ, ʥʦ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥ ʟʘ ʩʯʝʪ 

ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ. 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʛʝʦʜʝʟʠʯʝʩʢʠʤ, ʢʘʜʘʩʪʨʦʚʳʤ ʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʩʦʩʪʦʠʪ ʚ ʧʦʜʛʦʪʦʚʢʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʦʮʝʥʢʠ ʨʳʥʦʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʶʙʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʦʚ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʝʡ, ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʠʢʣʘʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʛʨʘʤʤʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʣʶʙʦʛʦ 

ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ [11]. 

ʊʘʢʞʝ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʚʘʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [4]. ɸʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʭʦʜʘ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʫʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʙʳʩʪʨʦʝ 

ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʩʪʝʥʘʭ ʚʫʟʦʚ, ʥʦ ʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ 

ʩʝʡʯʘʩ, ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʘʚʳʢʦʚ ʧʦ 

ʚʳʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʶʱʠʭʩʷ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʙʘʟ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ, ʧʦʣʝʚʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. ʆʙʲʝʢʪʳ ʠʣʠ ʤʝʩʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚʩʝʛʜʘ. ʆʥʠ ʠʤʝʣʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʛʨʘʥʠʯʠʚʘʣʠ ʧʦʣʫʯʘʝʤʳʝ ʠʤʠ ʨʝʟʫʣʴʪʘʪʳ. 

ʋʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ, ʦʪʯʘʩʪʠ, ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʣʠ ʧʦʣʠʛʦʥʳ, ʘ 

ʪʘʢʞʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʵʪʠʭ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘʭ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʧʦʷʚʣʝʥʠʝʤ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʦʚ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ 

[1]. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʌɻɹʆʋ ɺʆ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè ʥʘ 2022-2030 ʛʦʜʳ ʛʣʘʚʥʦʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫè ʷʚʣʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʚ 

ʛʨʫʧʧʫ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʦʪʨʘʩʣʝʚʳʭ ʚʫʟʦʚ ï ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ 

ʜʣʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʦʚ, ʚʝʜʫʱʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʧʨʦʩʳ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ 

ʘʛʨʘʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʢʪʦʨ ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ [3]. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ (ʩʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ) ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ çʩʦʚʨʝʤʝʥʥʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʨʠʙʦʨʥʦʛʦ ʧʘʨʢʘ ʠ ʥʘʣʠʯʠʷ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʘʧʨʦʙʘʮʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʧʦʛʨʘʬʦ-

ʛʝʦʜʝʟʠʯʝʩʢʦʡ, ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ, ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠè. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʠ ʧʨʦʝʢʪ ʨʘʟʚʠʪʠʷ ʅʋɹ 

çʏʢʘʣʦʚʩʢʘʷè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʛʦ ʥʘ ʝʸ ʦʩʥʦʚʝ ʙʫʜʝʪ ʩʦʟʜʘʥ ʘʛʨʦʢʣʘʩʪʝʨ, ʚʢʣʶʯʘʶʱʠʡ: 

½ ʨʘʟʙʠʚʢʫ ʩʘʜʘ ʤʥʦʛʦʣʝʪʥʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʢʫʩʪʘʨʥʠʢʘ (6 ʛʘ); ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʘʨʢ ʠ 

ʟʦʥʳ ʦʪʜʳʭʘ (10 ʛʘ); 

½ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʢʘʨʙʦʥʦʚʦʛʦ ʘʛʨʦ(ʙʠʦ)ʪʝʭʥʦʧʘʨʢʘ (2 ʛʘ); ʧʣʦʱʘʜʦʢ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (5 ʝʜ.); ʦʧʳʪʥʳʭ ʧʦʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (3 

ʛʘ); çʘʧʪʝʢʘʨʩʢʦʛʦ ʦʛʦʨʦʜʘè (1 ʛʘ); 

½ ʩʦʟʜʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʤʠʢʨʦ-ʢʣʦʥʠʨʦʚʘʥʠʷ; ʪʝʧʣʠʮ ʜʣʷ ʩ/ʭ ʢʫʣʴʪʫʨ (15 ʛʘ), ʜʣʷ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (2 ʛʘ); ʚʝʨʪʠʢʘʣʴʥʦʡ ʬʝʨʤʳ (1 ʛʘ); 

½ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ (ʠʥʥʦʚʘʮʠʦʥʥʦʡ) 

ʘʛʨʦ- ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʦʟʜʘʥʠʝ ʘʛʨʦʢʣʘʩʪʝʨʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

½ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

ʠ ʠʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʚ ʩʦʧʨʷʞʝʥʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ; 
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½ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʙʘʟʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʝʤʣʝʜʝʣʠʶ, ʧʦʯʚʦʚʝʜʝʥʠʶ, 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ, ʵʢʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʫʩʪʨʦʡʩʪʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ; 

½ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʪʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʘʛʨʘʨʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʫʯʝʥʳʭ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ; 

½ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʦʣʦʚʦʡ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʦʢʣʘʩʪʝʨʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʨʝʘʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ʊʘʢʦʡ 

ʚʳʚʦʜ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ çʚʨʝʤʝʥʝʤ ʧʝʨʝʣʦʤʘ ʢ ʣʫʯʰʝʤʫè. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʩʣʝʜʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ: 

½ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʘʛʨʘʨʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʪʘʢʞʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ; 

½ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʘ 

ʩʦʚʦʢʫʧʥʳʤ ʮʝʣʝʧʦʣʘʛʘʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʠ 

ʠʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʸ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ; 

½ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʘʨʛʦ-ʧʨʠʨʦʜʥʳʭ ʨʠʩʢʦʚ ʠʟʤʝʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʦʞʠʜʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ; 

½ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʠ ʦʮʝʥʢʘ ʪʝʢʫʱʠʭ ʠ ʦʪʣʦʞʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʩʪʨʘʥʳ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʣʘʩʪʝʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʣʶʯʝʚʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ, ʧʦʜʙʦʨʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ 

ʘʛʨʘʨʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʚʫʟʘ ʩʣʝʜʫʝʪ 
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ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʘʤʢʘʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʛʨʘʨʥʳʭ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʜʣʷ 

ʘʛʨʘʨʥʳʭ ʚʫʟʦʚ ʩʪʨʘʥʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦ-ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 
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ʨʘʩʧʦʣʦʞʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʗʢʫʪʩʢʘ, ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʘʤʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʥʝʥʠʷ ʠ ʦʧʳʪ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʗʢʫʪʩʢʝ, ʥʦ 

ʦʪʤʝʯʘʝʪʩʷ, ʩ 2008 ʛʦʜʘ ʩʠʩʪʝʤʘ ʩʢʚʘʞʠʥ ʜʣʷ ʛʨʫʥʪʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʘ. ʇʨʠ ʵʪʦʤ ʙʝʟ ʚʥʠʤʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʤʠʢʨʦʨʘʡʦʥʳ ʥʘ 

ʥʘʤʳʚʥʳʭ ʛʨʫʥʪʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʩʦʦʨʫʞʘʶʪʩʷ ʚʳʩʦʪʥʳʝ 

ʟʜʘʥʠʷ. ʅʘʤʳʚʥʳʝ ʛʨʫʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʉʩʳʣʘʷʩʴ ʥʘ ʨʘʙʦʪʳ ʘʚʪʦʨʠʪʝʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH-1.png
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ʯʪʦ  ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ  ʪʝʭʥʦʛʝʥʥʳʭ, ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʚ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʨʠʩʢʠ ʜʝʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʥʘʨʷʜʫ ʩ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʦʥʠʪʦʨʠʥʛʦʤ, ʦʥʠ ʚʳʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʦʩʘʜʦʯʥʳʤ ʤʘʨʢʘʤ ʜʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ 

ʜʝʬʦʨʤʘʮʠʷʤ: ʦʩʘʜʢʘʤ, ʢʨʝʥʘʤ, ʠ ʜʨʫʛʠʤ ʦʪʢʣʦʥʝʥʠʷʤ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ 

ʧʨʦʙʣʝʤʳ ʧʨʠʚʷʟʢʠ ʦʩʘʜʦʯʥʳʭ ʤʘʨʦʢ ʢ ʛʨʫʥʪʦʚʳʤ ʠ ʛʣʫʙʠʥʥʳʤ ʨʝʧʝʨʘʤ ʠʣʠ ʢ ʧʫʥʢʪʘʤ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʚʠʜʫ ʠʭ ʦʪʩʫʪʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʝʪʝʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʤʠʢʨʦʨʘʡʦʥʦʚ ʩ ʥʘʤʳʚʥʳʤʠ ʛʨʫʥʪʘʤʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ 

ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʢʦʤʧʣʝʢʩʝ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

Abstract. The authors of the article consider the problems associated with the construction of 

high-rise buildings in the city of Yakutsk. Permafrost, alluvial soils on which the infrastructure 

of Yakutsk is located are associated with the risks of geocryological processes associated with 

climate warming. The article discusses the opinions and experience of some researchers of 

geocryological processes, in particular in the city of Yakutsk, but notes that since 2008, the 

system of wells for ground research has not been fully operational. At the same time, 

microdistricts on alluvial soils, on which high-rise buildings have been intensively constructed in 

recent years, remain unattended today. Alluvial soils are characterized by complex engineering 

and geocryological conditions. Referring to the works of authoritative experts, the authors note 

that the combined influence of technogenic, geocryological, hydrogeological and climatic factors 

can contribute to negative manifestations in the natural and technical system, which may entail 

risks of deformation of engineering infrastructure objects. The authors note that the geotechnical 

process must be under systematic monitoring and, along with geocryological monitoring, they 

highlight the need for geodetic monitoring. Geodetic observations on sedimentary marks provide 

timely information on deformations: settlements, rolls, and other deviations. At the same time, 

the authors note the problems of linking sedimentary marks to soil and deep benchmarks or to 

points of a special-purpose geodetic network, due to their absence, the need to develop these 

networks along the perimeter of microdistricts with alluvial soils. In conclusion, the authors note 

the need for systematic monitoring in the complex, which will ensure the safety of high-rise 

buildings in permafrost conditions. 
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 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʛʨʫʥʪʳ, ʨʠʩʢʠ, ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʛʨʫʥʪʦʚʳʝ ʨʝʧʝʨʳ, ʛʣʫʙʠʥʥʳʝ ʨʝʧʝʨʳ 

Keywords: permafrost soils, risks, geocryological monitoring, infrastructure, geodetic method, 

ground benchmarks, deep benchmarks 

ɻʦʨʦʜ ʗʢʫʪʩʢ, ʩʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʩ ʜʣʠʪʝʣʴʥʳʤʠ ʠ 

ʩʫʨʦʚʳʤʠ ʟʠʤʘʤʠ ʠ ʢʦʨʦʪʢʠʤʠ, ʥʦ ʞʘʨʢʠʤʠ ʣʝʪʥʠʤʠ ʧʝʨʠʦʜʘʤʠ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ (ʄʄɻ), ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʚʩʝʡ ʦʛʨʦʤʥʦʡ  (3 083 523ʢʤ
2
) ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʊʦʣʴʢʦ ʥʘ 4% ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ, ʚ ʶʞʥʦʡ ʗʢʫʪʠʠ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʄʄɻ.  ʇʨʦʙʣʝʤʘʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘʰʝʡ ʩʝʚʝʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʤʠ ʛʨʫʥʪʘʤʠ, ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʘʥʠʤʘʝʪʩʷ ʀʥʩʪʠʪʫʪ 

ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʠʤʝʥʠ ʇ. ʀ. ʄʝʣʴʥʠʢʦʚʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ (ʜʘʣʝʝ ʀʄɿ ʉʆ ʈɸʅ) ʚ ʗʢʫʪʩʢʝ [9]. ʉʨʝʜʠ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʥʘʠʙʦʣʴʰʠʝ ʨʠʩʢʠ ʥʝʩʸʪ ʪʘʷʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʢʘʢ 

ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʚʝʜʝʪ ʢ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʘ ʦʥʘ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʝʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʦ ʦʮʝʥʢʘʤ ʫʯʸʥʳʭ, ʢ 

ʩʝʨʝʜʠʥʝ XXI  ʚʝʢʘ ʠʟ-ʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʪʘʷʥʠʷ ʛʨʫʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʚʨʝʞʜʝʥʦ ʜʦ 70% ʘʨʢʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ[10]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʯʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʠ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʠ ʦʪʪʘʠʚʘʶʱʠʭ ʛʨʫʥʪʦʚ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ [8]. ʇʦʪʝʧʣʝʥʠʝ 

ʢʣʠʤʘʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʠʟʤʝʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, 

ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʄʄɻ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʜʣʷ 

ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [6]. ʆʮʝʥʠʚʘʷ ʚʝʨʦʷʪʥʳʝ ʫʱʝʨʙʳ ʦʪ ʜʝʛʨʘʜʘʮʠʠ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ,  ʉ.ɺ. ɹʘʜʠʥʘ, ʦʪʤʝʯʘʝʪ: çéʧʨʠ ʭʫʜʰʝʤ ʩʮʝʥʘʨʠʠ 

ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʚʩʣʝʜʩʪʚʠʝ ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʫʰʝʥʠʶ ʠ ʜʝʬʦʨʤʘʮʠʷʤ ʜʦ 2050 ʛ. ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 

ʧʦʨʷʜʢʘ 79 ʠ 162 ʤʣʨʜ ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.è[7,c.163]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʡ ʩ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʤʠ ʛʨʫʥʪʘʤʠ ʚ 
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ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʜʝʬʦʨʤʘʮʠʡ, ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚ ʛʦʨʦʜʝ ʗʢʫʪʩʢʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʦʡ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ. ʀ ʦʪʤʝʯʘʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ. ʅʘʨʷʜʫ ʩ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʨʝʞʠʤʦʤ ʛʨʫʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʜʝʬʦʨʤʘʮʠʡ ʩʦʦʨʫʞʝʥʠʡ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ: ʦʩʘʜʢʦʚ ʟʜʘʥʠʡ ʠʣʠ ʝʛʦ 

ʯʘʩʪʝʡ, ʢʨʝʥʘ, ʧʝʨʝʢʦʩʘ, ʧʨʦʛʠʙʘ ʠʣʠ ʚʳʛʠʙʘ, ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚʘ ʄʄɻ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ 

ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʜʘʶʱʠʡ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʫʶ ʢʘʨʪʠʥʫ ʥʘʨʷʜʫ ʩ 

ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʥʠʤʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʤʝʨʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʗʢʫʪʩʢʝ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʣʝʪʥʠʤ ʥʘʫʯʥʳʤ ʠ ʠʥʞʝʥʝʨʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ  ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ, ʚʧʣʦʪʴ ʜʦ 16 ʵʪʘʞʝʡ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʥʦʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʤʘʪʝʨʠʘʣʘʤ. ʋʨʙʘʥʠʟʘʮʠʷ ʨʝʩʧʫʙʣʠʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʙʥʦʚʣʝʥʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʞʠʣʦʛʦ ʬʦʥʜʘ ʪʨʝʙʫʝʪ ʚʦʟʚʝʜʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʠʦʣʠʪʦʟʦʥʳ. ʅʘʧʨʠʤʝʨ, ʆ.ʀ. ɸʣʝʢʩʝʝʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʩʢʘ ʷʚʣʷʶʪʩʷ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ ʠ ʪʝʨʤʦʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʩʘʜʢʠ, 

ʣʦʢʘʣʴʥʦʝ ʠ ʧʣʦʱʘʜʥʦʝ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ, ʪʝʭʥʦʛʝʥʥʦʝ 

ʥʘʣʝʜʝʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʟʨʫʰʘʷ ʜʦʨʦʞʥʳʝ ʧʦʢʨʳʪʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʠ, ʜʝʬʦʨʤʠʨʫʷ 

ʥʘʩʳʧʠ, ʬʫʥʜʘʤʝʥʪʳ ʩʦʦʨʫʞʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʷ ʟʦʥʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ [5]. ʀʄɿ ʉʆ ʈɸʅ ʚ ʛ. 

ʗʢʫʪʩʢʝ ʚʝʜʝʪ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʛʨʫʥʪʦʚ ʧʦʜ 

ʞʠʣʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʥʘʩʯʠʪʳʚʘʣʘ  65 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ. ʉʢʚʘʞʠʥʳ ʙʳʣʠ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [11]. ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ˉ 2006-ɿ ˉ 

1571-V çʆʙ ʦʭʨʘʥʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ)è ʧʨʝʜʧʠʩʳʚʘʝʪ 

ʧʨʦʚʦʜʠʪʴ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʢʘʢ çʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʘʪʫʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ, ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʚʦʟʚʦʜʠʤʳʭ, ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʩʦʦʨʫʞʝʥʠʡè [4].  ʉʦʟʜʘʥʥʘʷ  ʚ 2008 ʛʦʜʫ ʩʠʩʪʝʤʘ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʝʡʯʘʩ, ʭʦʪʷ ʤʥʦʛʠʝ ʩʢʚʘʞʠʥʳ ʧʦʚʨʝʞʜʝʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʝʩʧʦʢʦʝʥʳ 202 ʠ 203 ʤʠʢʨʦʨʘʡʦʥʘʤʠ ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʟʘʩʪʨʦʝʥʳ ʚʳʩʦʪʥʳʤʠ ʟʜʘʥʠʷʤʠ ʥʘ ʥʘʤʳʚʥʳʭ ʛʨʫʥʪʘʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʣʦʞʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ  ʪʝʭʥʦʛʝʥʥʳʭ, ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʚ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʜʝʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʝʤ ʥʘʤʳʚʥʦʛʦ ʤʘʩʩʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʦʚ, ʠʭ ʧʣʦʪʥʦʩʪʠ, ʧʦʨʠʩʪʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʦʢ ʬʫʥʜʘʤʝʥʪʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ (2 

ʢʣʘʩʩʘ), ʧʦ ʧʝʨʠʤʝʪʨʫ  ʟʜʘʥʠʡ ʠ ʧʦʜ ʟʜʘʥʠʷʤʠ [11]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʤʧʣʝʢʩʝ ʩ  ʜʨʫʛʠʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ, ʧʨʦʚʦʜʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ, ʚʳʷʚʣʷʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʩʠʪʫʘʮʠʶ ʥʘʨʫʰʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʘʮʠʷ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʷ ʠ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 

ɻʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʊʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʡ  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʦʩʘʜʢʠ, ʢʨʝʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʘʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, ʢʨʝʥ, ʠʟʛʠʙ 

ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʤʝʪʦʜʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ  ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʩʦʦʨʫʞʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʘʪʯʠʢʦʚ ʥʘʢʣʦʥʘ. ʅʦ ʧʨʠ ʵʪʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʥʝʜʦʩʪʘʪʦʢ 

ʩʠʩʪʝʤ ʜʘʪʯʠʢʦʚ, ʦʥ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʝʨʝʤʝʱʝʥʠʷ ʟʜʘʥʠʷ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʥʠʢʘ ɻʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʭʝʦʤʝʪʨʘʤʠ [12]. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʦʧʦʨʥʦʡ ʩʝʪʠ ʜʣʷ ʧʨʠʚʷʟʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʦʙʲʝʢʪʘ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚ ʗʢʫʪʩʢʝ ʧʨʦʙʣʝʤʳ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʫʥʢʪʦʚ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʠʚʷʟʢʠ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 
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ɺ ʫʩʣʦʚʠʷʭ ʗʢʫʪʩʢʘ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ  ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʘʣʝʝ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʚʩʝʭ 

ʚʦʟʚʦʜʠʤʳʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ, ʯʪʦ ʧʨʦʧʠʩʘʥʦ ʚ ʦʩʥʦʚʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʊʘʢ 

ʢʘʢ  ʗʢʫʪʩʢ  ʧʦʧʘʜʘʝʪ ʚ ʟʦʥʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ  [1]. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʢ ʦʧʨʝʜʝʣʝʥʦ ʉʇ 305.1325800.2017 [3]. ʇʨʦʚʝʜʝʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ24846-2019 [2],  ʠ 

ʠʤʝʪʴ ʧʨʠʚʷʟʢʫ ʢ ʛʨʫʥʪʦʚʳʤ ʠʣʠ ʛʣʫʙʠʥʥʳʤ ʨʝʧʝʨʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ 

ʠʣʠ ʩʝʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ  ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʛʦʨʦʜʘ ʗʢʫʪʩʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʜʣʷ  ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʜʘʪʯʠʢʠ  ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʧʦ ʪʦʯʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚ  ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʟʘ ʥʘʙʣʶʜʝʥʠʷʤʠ 

ʦʩʘʜʢʦʚ, ʢʨʝʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɺʩʝ ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ ʫ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʘʙʞʝʥʳ ʦʩʘʜʦʯʥʳʤʠ, 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʘʨʢʘʤʠ. 

ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʩʘʜʦʯʥʳʤʠ, ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʘʨʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʟʘʢʣʘʜʢʫ ʛʨʫʥʪʦʚʳʭ ʠʣʠ ʛʣʫʙʠʥʥʳʭ ʨʝʧʝʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʠʣʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚ ʩʣʫʯʘʷʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʤʳʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʙʨʫʰʝʥʠʷ ʠ ʜʨʫʛʠʝ ʨʠʩʢʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  ʄʦʥʠʪʦʨʠʥʛ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ 
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ʛʨʫʥʪʦʚ ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʭʨʘʥʝʥʠʶ ʠʥʞʝʥʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʚʝʡʰʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʥʦʛʦ ʛʦʨʦʜʘ. ɺʳʜʚʠʥʫʪʘʷ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ  ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ. 
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ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʇʇʄɻ, ʧʦʵʪʘʧʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ ʩʭʝʤʦʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʧʦʣʥʝʥ ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʚʦʜʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ ʨ. ʆʙʴ. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʠʣʠ ʩʫʜʠʪʴ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʥʪʨʦʣʷ, ʥʘʟʥʘʯʝʥʠʠ ʪʦʯʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʩʦʙʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ʀʟ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʨʠʜʦʨʘ ʇʇʄɻ ʚ 2021 ʛʦʜʫ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʟʘʛʣʫʙʣʝʥʠʝʤ ʚ 

ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʠ ʫʯʘʩʪʢʦʚ ʩ ʦʛʦʣʝʥʠʝʤ ʛʘʟʦʧʨʦʚʦʜʦʚ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ 

ʇʇʄɻ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

Abstract. The article discusses the technology for conducting geodetic monitoring of the 

technical condition of the corridor of underwater crossings of main gas pipelines across the river. 

Ob. The relevance, purpose and objectives of geodetic monitoring are substantiated, which 

makes it possible to determine geometric parameters, identify deformations and their occurrence 

at the UCGP to ensure safe operation and planning of repair and maintenance work at crossings. 

Based on a systematic approach, a technological scheme for geodetic monitoring of UCGP 

has been developed; phased implementation of work, in accordance with this scheme, ensures 

optimal results. 

In accordance with the developed technology, monitoring of the underwater crossing of 

main gas pipelines across the river was carried out. Ob. Processing the results of field 

measurements and their quality assessment made it possible to judge the correctness of the 

choice of control parameters, the purpose of accuracy and the use of geodetic measurement 

methods. An analysis of the results of geodetic monitoring of the UCGP corridor in 2021 

revealed an increase in the length of sections with insufficient depth in the riverbed and sections 

with exposed gas pipelines. Recommendations are given to bring the UCGP to a safe state. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʧʦʜʚʦʜʥʳʡ ʧʝʨʝʭʦʜ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ, ʜʝʬʦʨʤʘʮʠʷ 

Keywords: geodetic monitoring, underwater crossing, topographic survey, deformation  

ɺʚʝʜʝʥʠʝ. ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʨʝʢ ʥʘ 

ʧʫʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʪʨʝʙʫʝʪ ʦʙʫʩʪʨʘʠʚʘʪʴ ʧʝʨʝʭʦʜʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ 

ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ [4, 5]. ɺ ʫʩʣʦʚʠʷʭ ʨʝʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʘʢʪʠʚʥʳʤʠ 
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ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʢʣʘʜʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ ʨʠʩʢʘʤʠ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʥʝʩʫʱʠʤʠ 

ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢɻʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʩʪʘʚʢʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʦʪʨʝʙʠʪʝʣʶ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʘʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ 

(ʇʇʄɻ) ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʠʭ 

ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ [1, 4, 5, 9]. ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʨʝʤʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʇʇʄɻ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʥʘʜʸʞʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʝʤʦʥʪʥʳʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʧʝʨʝʭʦʜʘʭ, ʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʇʇʄɻ, ʭʘʨʘʢʪʝʨʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʘʩʥʳʭ ʜʣʷ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʦ ʝʛʦ ʩʦʩʪʦʷʥʠʠ [6]. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʥʦʩʷʪʩʷ: 

½ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʇʇʄɻ ʧʨʦʝʢʪʥʦʤʫ; 

½ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʛʣʫʙʣʝʥʠʝ ʧʦʜʚʦʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʨʫʩʣʝ ʨʝʢʠ; 

½ ʚʳʷʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ (ʨʘʟʤʳʚʦʚ) ʜʥʘ ʠ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʚʦʜʥʦʡ ʧʨʝʛʨʘʜʳ; 

½ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʫʩʣʘ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʦʚ ʠ 

ʧʨʦʬʠʣʝʡ ʧʦ ʧʦʜʚʦʜʥʳʤ ʧʝʨʝʭʦʜʘʤ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ; 

½ ʦʮʝʥʢʘ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʇʇʄɻ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʙʲʝʢʪʦʤ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʨʨʠʜʦʨ ʧʦʜʚʦʜʥʳʭ 

ʧʝʨʝʭʦʜʦʚ ʛʘʟʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ ʨʝʢʫ. 

ʂʦʨʠʜʦʨ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʧʝʨʝʭʦʜʦʚ, ʧʨʦʣʦʞʝʥʥʳʭ ʯʝʨʝʟ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʦʢ ʚʦʜʥʦʡ ʧʨʝʛʨʘʜʳ, ʘ ʪʘʢʞʝ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʘʤ ʞʝ ʧʦʜʚʦʜʥʳʡ ʧʝʨʝʭʦʜ 

ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʨʦʣʦʞʝʥʥʳʡ ʧʦ ʜʥʫ ʠʣʠ ʥʠʞʝ ʦʪʤʝʪʦʢ ʜʥʘ ʚʦʜʦʝʤʘ (ʨʠʩ. 1) [10, 11]. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʜʥʘ ʠ ʩʢʣʦʥʦʚ ʙʝʨʝʛʘ, ʥʘʣʠʯʠʷ ʦʙʥʘʞʝʥʥʳʭ ʠ ʧʨʦʚʠʩʘʶʱʠʭ ʫʯʘʩʪʢʦʚ 

ʛʘʟʦʧʨʦʚʦʜʘ, ʝʛʦ ʟʘʛʣʫʙʣʝʥʠʷ ʚ ʜʥʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʫʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚ, ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʙʘʣʣʘʩʪʠʨʦʚʢʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʮʝʣʦʩʪʥʦʩʪʠ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʠʟʦʣʷʮʠʠ, ʬʘʢʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ: ʠʩʧʨʘʚʥʦʝ, ʥʝʠʩʧʨʘʚʥʦʝ ʠ ʧʨʝʜʝʣʴʥʦʝ. 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʇʄɻ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʩʠʩʪʝʤʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ [6, 

7]. 

ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʇʇʄɻ ʠ 

ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʪʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-89.png
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2 ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʇʄɻ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 

½ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ; 

½ ʧʦʣʝʚʦʡ; 

½ ʢʘʤʝʨʘʣʴʥʳʡ (ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ). 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʛʝʦʜʝʟʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ; ʥʘʟʥʘʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ; ʚʳʙʦʨ ʠʣʠ ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʜʦʢʫʤʝʥʪʦʤ. 

ʅʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʦʙʲʝʢʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʤʦʥʠʪʦʨʠʥʛʫ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʟʘʢʣʘʜʢʘ ʧʫʥʢʪʦʚ ʦʧʦʨʥʦʡ ʧʣʘʥʦʚʦ-

ʚʳʩʦʪʥʦʡ ʩʝʪʠ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʟʥʘʢʦʚ; ʧʨʦʚʝʜʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï 
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ʥʝʧʨʝʨʳʚʥʳʭ) ʮʠʢʣʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʇʄɻ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ (3 ʵʪʘʧ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ 

ʠʟʤʝʨʝʥʠʡ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʇʇʄɻ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ/ʧʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʜʚʦʜʥʳʡ ʧʝʨʝʭʦʜ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ ʨ. ʆʙʴ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʫʩʣʝ ʨʝʢʠ ʚ 1 ʢʤ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʧ. ɸʥʜʨʘ (ʨʠʩ. 3). 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʢʦʨʠʜʦʨʝ ʧʦʜʚʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʨʘʩʧʦʣʦʞʝʥʦ 18 ʥʠʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʜʠʘʤʝʪʨʦʤ 1220 ʤʤ. ʅʫʤʝʨʘʮʠʷ ʥʠʪʦʢ ʥʘ ʨ. ʆʙʴ (ʧ. ɸʥʜʨʘ) ʧʨʠʥʷʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʪʝʯʝʥʠʷ ʨʝʢʠ (ʨʠʩ. 3). ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʇʇ ʄɻ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 1983 ʛ. ʧʦ 1990 ʛ. 

ʐʠʨʠʥʘ ʨʫʩʣʘ ʨʝʢʠ ʥʘ ʫʯʘʩʪʢʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 4,2 ʢʤ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʨʘʡʦʥʝ 16 ʥʠʪʢʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,8 ʢʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ð 6,1 ʢʤ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ 1-ʥʦʡ ʥʠʪʢʠ ʇʇʄɻ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ ʚ ʧʣʝʩʘʭ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʨʝʥʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ) ʩʦʩʪʘʚʣʷʶʪ 22 ʤ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʠʟʤʝʨʝʥʥʘʷ ʦʪʤʝʪʢʘ ʜʥʘ ʨʫʩʣʘ ʩʦʩʪʘʚʣʷʝʪ -9,1 ʤ ɹʉ ʚ ʧʣʝʩʦʚʦʡ ʣʦʱʠʥʝ ʚ 5,6 

ʢʤ ʥʠʞʝ 18 ʥʠʪʢʠ ʇʇʄɻ. 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʦʙʲʝʤ ʠ ʚʠʜʳ ʨʘʙʦʪ ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʇʇʄɻ (ʠʩʧʨʘʚʥʦʝ, 

ʥʝʠʩʧʨʘʚʥʦʝ ʠ ʧʨʝʜʝʣʴʥʦʝ) (ʪʘʙʣ. 1) [3, 6, 8, 10]. 
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ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʇʄɻ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 2. 
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ɼʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʵʪʘʧʘ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ 

ʜʘʥʥʳʭ ʧʦ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ (ʇɺʆ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʫʥʢʪʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʥʘʡʜʝʥʳ ʚ 

ʩʦʭʨʘʥʥʦʩʪʠ 6 ʧʫʥʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ɻɻʉ) 1-3 ʢʣʘʩʩʦʚ (ʨʠʩ. 3, ʘ). 

ʆʪʳʩʢʘʥʠʝ ʮʝʥʪʨʦʚ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ GPS-ʥʘʚʠʛʘʪʦʨʘ 

Garmin ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʋʧʨʘʚʣʝʥʠʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ. 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʇʇʄɻ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚʙʣʠʟʠ 

ʫʯʘʩʪʢʘ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ, ʩʦʟʜʘʥʦ ʧʣʘʥʦʚʦ ï ʚʳʩʦʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ [14]. ʈʘʟʚʠʪʠʝ 
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ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʥʘ 

ʧʫʥʢʪʘʭ: 

½ ʧʨʠʝʤʥʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘʜ ʧʫʥʢʪʘʤʠ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʮʝʥʪʨʠʨʘʤ ʩ ʦʰʠʙʢʦʡ 

ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʘʥʪʝʥʥʳ Ñ1 ʤʤ; 

½ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʠʟʤʝʨʷʣʘʩʴ ʩ ʦʰʠʙʢʦʡ Ñ1 ʤʤ; 

½ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʤʳʭ ʩʧʫʪʥʠʢʦʚ ï ʥʝ ʤʝʥʝʝ 5; 

½ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʧʫʪʥʠʢʦʚ, ʪ.ʝ. ʧʨʠ 

PDOP (ʧʦʟʠʮʠʦʥʥʳʡ ʬʘʢʪʦʨ) ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ 5,0 ʝʜ.; 

½ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʧʫʥʢʪʝ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʯʘʩʘ. 

ɺ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʧʫʪʥʠʢʦʚʳʤ ʧʨʠʝʤʥʠʢʦʤ Trimble 5700 ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ: ʈʧ 2; ʈʧ 3; ʈʧ 6; ʈʧ 

8; ʈʧ 10; ʈʧ 11. ʉʭʝʤʘ ʩʧʫʪʥʠʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3, ʙ. 

ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʫʝʤʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ ʇʇʄɻ ʩʦʩʪʦʠʪ ʠʟ 18-ʪʠ ʥʠʪʦʢ, ʪʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ɺʉʅ 30-81, ʥʘ ʢʘʞʜʦʤ ʙʝʨʝʛʫ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʜʚʘ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʨʝʧʝʨʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʝʨʝʭʦʜʘ ʠ ʢʦʥʪʨʦʣʝ 

ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʝʧʝʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʤʝʩʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʴ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 200 ʤʝʪʨʦʚ ʦʪ ʣʠʥʠʠ ʨʫʩʣʦʚʦʛʦ ʙʝʨʝʛʘ ʠ ʢʨʘʡʥʝʡ 

ʥʠʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʆʙʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʚʳʧʦʣʥʝʥʦ ʚ ʤʝʩʪʝ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʚʦʣʥʝʥʠʡ ʠ 

ʨʘʟʤʳʚʘ ʨʫʩʣʘ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʚʩʝʡ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ [4, 11, 12]. ɺʨʝʤʝʥʥʳʡ ʚʦʜʦʤʝʨʥʳʡ ʧʦʩʪ (ɺɺʇ) ʦʙʦʨʫʜʦʚʘʥ ʚ ʧʨʠʫʨʝʟʥʦʡ 

ʯʘʩʪʠ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʚʘʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʜʝʨʝʚʷʥʥʳʭ ʢʦʣʴʝʚ, ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʜʣʠʥʦʡ 3-5 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 20-22 ʩʤ. ʉʚʘʠ ʟʘʙʠʚʘʣʠʩʴ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚ ʟʝʤʣʶ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

½ ʚʝʨʭ ʙʝʨʝʛʦʚʦʡ ʩʚʘʠ ʚʳʰʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘ 0,25 ï 0,5 ʤ; 

½ ʚʝʨʭ ʥʠʞʥʝʡ ʩʚʘʠ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ 0,25 ï 0,5ʤ; 

½ ʜʚʝ-ʪʨʠ ʩʚʘʠ ʥʘʭʦʜʷʪʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ; 

½ ʧʨʝʚʳʰʝʥʠʝ ʛʦʣʦʚʦʢ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʚʘʡ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,2 ï 

0,6 ʤ. 

ʇʨʠʚʷʟʢʘ ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ɺɺʇ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʪʝʭʥʠʯʝʩʢʠʤ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʦʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʨʝʧʝʨʘ ʈʧ 11. 
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ʉʲʝʤʢʘ ʣʠʥʠʠ ʫʨʝʟʘ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ c ʤʦʪʦʨʥʦʡ ʣʦʜʢʠ 

ʥʘ 18-ʪʠ ʢʠʣʦʤʝʪʨʦʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠ ʧʦʤʦʱʠ GPS-ʧʨʠʝʤʥʠʢʘ Triumph-1 ʠ ʵʭʦʣʦʪʘ 

Lowrance LCX-19c. ɼʣʷ ʢʦʥʪʨʦʣʷ ʪʦʯʥʦʩʪʠ ʧʣʘʥʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʣʠʥʠʠ ʫʨʝʟʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʣʘʩʴ ʟʘʧʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ çSportScanè. 

ʉʲʝʤʢʘ ʫʨʝʟʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʨʦʤʝʨʥʦʡ ʣʦʜʢʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʥʘ ʤʠʥʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʦʢʦʣʦ 30 ʤ ʦʪ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʠ ʦʢʦʣʦ 100 ʤ ʦʪ ʣʝʚʦʛʦ ʙʝʨʝʛʘ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʠʥʠʠ ʫʨʝʟʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʝʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ, ʥʘ ʤʦʤʝʥʪ 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʩʲʝʤʢʝ ʚʦʜʦʝʤʘ ʫʢʘʟʳʚʘʣʘʩʴ ʦʪʤʝʪʢʘ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʜʘʪʘ 

ʩʲʝʤʢʠ. ʇʝʨʝʜ ʠʟʤʝʨʝʥʠʷʤʠ ʛʣʫʙʠʥ, ʧʨʠ ʧʦʤʦʱʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çAquaScanè, ʩʦʟʜʘʚʘʣʘʩʴ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʩ ʧʨʦʣʦʞʝʥʥʳʤʠ ʛʘʣʩʘʤʠ. 

ʊʘʢ ʢʘʢ ʜʥʦ ʨʝʢʠ ʆʙʴ ʠʤʝʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʨʝʣʴʝʬ, ʪʦ ʜʣʷ ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʦʚ 1:2000 ʠ 

1:5000 ʤʝʞʜʫʛʘʣʩʦʚʳʝ ʨʘʩʩʪʦʷʥʠʷ ʙʫʜʫʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 20 ʜʦ 100 ʤ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʛʘʣʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʢʣʦʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʦʜʥʦʜʥʝʚʥʦʡ ʩʚʷʟʢʠ ʩ 

ʧʦʤʦʱʴʶ GPS-ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ çʩʪʘʪʠʢʘè ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʨʝʥʠʝʤ ʩʢʦʨʦʩʪʝʡ 

ʪʝʯʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʩʭʦʜʘ ʚʦʜʳ. ɺʦ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʣʦʥʦʚ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ 

ʚʦʜʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʊʘʢ ʢʘʢ ʫʯʘʩʪʦʢ ʨʝʢʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʙʳʣʦ 

ʦʙʦʨʫʜʦʚʘʥʦ 6 ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʦʜʥʦʜʥʝʚʥʦʡ ʩʚʷʟʢʠ. 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʙʝʨʝʛʦʚʳʭ ʫʯʘʩʪʢʦʚ ʇʇʄɻ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʤʘʩʰʪʘʙʝ 

1:2000 ʩ ʚʳʩʦʪʦʡ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ 0,5 ʤ, ʪ.ʢ ʨʝʣʴʝʬ ʨʘʚʥʠʥʥʳʡ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʜʦ 2Á 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-95.png
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ʤʝʪʦʜʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ çʢʠʥʝʤʘʪʠʢʘ ʚ ʨʝʞʠʤʝ RTKè ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ çTrimble 5700è [14]. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʩʲʝʤʢʘ ʢʦʨʠʜʦʨʘ ʇʇʄɻ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʙʦʨʪʘ ʩʫʜʥʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʭʦʣʦʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʛʣʫʙʠʥ ʠ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʦʣʦʞʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʧʣʘʥʝ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [2, 

3, 4, 5]. 

ɺ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʢʦʨʠʜʦʨ ʇʇʄɻ ʯʝʨʝʟ ʨ. ʆʙʴ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʨʝʣʴʝʬ ʠ ʫʯʘʩʪʢʠ ʛʘʟʦʧʨʦʚʦʜʦʚ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʪʦʣʴʢʦ ʦʜʥʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʥʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʢʦʨʠʜʦʨʝ ʇʇʄɻ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʥʦʛʦʣʫʯʝʚʦʡ ʵʭʦʣʦʪ ɽʄ-3002. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʪʫʧʘʶʪ ʫʛʦʣ ʥʘʢʣʦʥʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʣʫʯʘ ʠ ʵʭʦʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʵʪʦʤʫ ʫʛʣʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ. ʇʦ ʠʟʤʝʨʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʳʯʠʩʣʷʶʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʦʪʨʘʞʝʥʠʷ ʦʟʚʫʯʝʥʥʦʡ ʧʦʣʦʩʳ ʜʥʘ: ʠʭ ʛʣʫʙʠʥ ʠ 

ʙʦʢʦʚʳʭ ʩʤʝʱʝʥʠʡ [2]. 

ʇʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʧʨʦʤʝʨʥʦʛʦ ʩʫʜʥʘ ʩ ʧʨʠʙʦʨʦʤ ʧʦ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʛʘʣʩʘʤ, 

ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʣʫʙʠʥ ʦʙʨʘʟʦʚʳʚʘʝʪ ʧʦʣʦʩʫ ʦʙʟʦʨʘ, 

ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʣʫʙʠʥʝ. 

ʂʘʢ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʚ ʚʳʯʠʩʣʝʥʥʳʝ ʛʣʫʙʠʥʳ ʠ ʩʤʝʱʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʠ ʟʘ ʨʝʬʨʘʢʮʠʶ ʘʢʫʩʪʠʯʝʩʢʠʭ ʣʫʯʝʡ ʧʦ ʬʦʨʤʫʣʘʤ [2]: 

 

ʛʜʝ ï ʧʦʧʨʘʚʢʘ ʚ ʠʟʤʝʨʝʥʥʫʶ ʛʣʫʙʠʥʫ ʠ ʙʦʢʦʚʳʝ ʩʤʝʱʝʥʠʷ, ʤ; 

zï ʠʟʤʝʨʝʥʥʘʷ ʛʣʫʙʠʥʘ, ʤ; 

d ï ʫʛʣʫʙʣʝʥʠʝ ʘʥʪʝʥʥʳ, ʤ; 

 ï ʫʛʦʣ, ʦʙʨʘʟʫʝʤʳʡ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʝʤʘ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʥʦʨʤʘʣʴʶ ʢ ʙʘʟʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʵʭʦʣʦʪʘ; 
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ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʫʛʦʣ, ʦʙʨʘʟʫʝʤʳʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʢ ʙʘʟʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʵʭʦʣʦʪʘ 

ʠ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʩʫʜʥʘ. 

ɺ ʩʦʩʪʘʚʝ ʩʧʝʮʠʘʣʴʥʳʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ: 

½ ʧʨʠʚʷʟʢʘ ʚʨʝʤʝʥʥʦʛʦ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ; 

½ ʟʘʢʨʝʧʣʝʥʠʝ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʜʦʧʣʝʨʦʚʩʢʠʤ ʠʟʤʝʨʠʪʝʣʝʤ 

ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ; 

½ ʨʘʟʙʠʚʢʘ ʩʪʚʦʨʦʚ ʥʘ ʚʝʨʪʠʢʘʣʠ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. 

ɿʘʢʨʝʧʣʝʥʠʝ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʦʚ (ɻʉ) ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʳʭ 

ʫʯʘʩʪʢʘʭ ʙʝʟ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʙʝʨʝʛʘʤ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ ʜʚʠʞʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʚʦʜʳ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʴʝʚ (ʩʚʘʡ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʦʨʫʜʦʚʘʥʳ ʠ ʧʨʠʚʷʟʘʥʳ 

ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ. ʂʦʣʴʷ ʦʙʦʨʫʜʦʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʪ ʚʝʪʨʘ ʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʢʦʣʴʷ 

ʚʙʠʚʘʣʠʩʴ ʚ ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʫ 1-1.5 ʤ ʠ ʦʛʨʘʞʜʘʣʠʩʴ ʜʦʩʢʘʤʠ ʠ ʢʘʤʥʷʤʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʢʦʦʨʜʠʥʘʪʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

çAquaScanè, ʧʦʟʚʦʣʷʶʱʠʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʚʳʚʝʩʪʠ ʣʦʜʢʫ ʥʘ ʩʪʚʦʨ. ɺʩʝʛʦ ʙʳʣʦ 

ʦʙʦʨʫʜʦʚʘʥʦ 11 ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʦʚ (ʨʠʩ. 5). 

ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʇɺʆ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ Trimble Business Center. ʋʨʘʚʥʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʫʪʥʠʢʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʦʮʝʥʢʦʡ ʪʦʯʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʫʨʘʚʥʠʚʘʥʠʷ [8, 14]. ʉʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʦ ʩʚʦʙʦʜʥʦʝ ʫʨʘʚʥʠʚʘʥʠʝ ʩʝʪʠ ʚ 

ʩʠʩʪʝʤʝ WGS-84 ʩ ʦʮʝʥʢʦʡ ʪʦʯʥʦʩʪʠ, ʟʘʪʝʤ ʢʘʣʠʙʨʦʚʢʘ ʨʘʡʦʥʘ ʨʘʙʦʪ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʟ 

WGS-84 ʚ ʄʉʂ-86. ʊʦʯʥʦʩʪʴ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʇɺʆ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 2-ʛʦ ʨʘʟʨʷʜʘ, ʥʠʚʝʣʠʨʦʚʘʥʠʶ IV ʢʣʘʩʩʘ, ʉʂʇ ʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʩʝʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ ï ʥʝ ʙʦʣʝʝ 5 ʩʤ. 
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ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Credo_DAT. ʉʨʝʜʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩʲʝʤʢʠ ʨʝʣʴʝʬʘ ʠ ʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʘʡʰʠʭ ʪʦʯʝʢ 

ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʚʳʰʘʶʪ ı ʦʪ ʧʨʠʥʷʪʦʡ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ. 

ʇʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

GeoniCS 2015 ʜʣʷ AutoCAD 2016 (ʨʠʩ. 6). ʊʦʯʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ AutoCAD 2016, ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʚʝʣʠʯʠʥʘʤ ʩʨʝʜʥʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʘʩʭʦʞʜʝʥʠʷʤ ʧʣʘʥʦʚʳʭ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʤʝʪʦʚ ʠ ʢʦʥʪʫʨʦʚ, ʪʦʯʝʢ 

ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʪ ʪʦʯʝʢ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʩ 

ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ. 
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ʈʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ çQINSyè. 

ʇʦʩʪʨʦʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ çSurferè ʠ 

çAutoCAD Civil  3Dè. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʚʳʧʦʣʥʝʥʦ ʢʘʤʝʨʘʣʴʥʦʝ 

ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʩ ʨʘʟʙʠʚʢʦʡ ʧʠʢʝʪʘʞʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ (ʨʠʩ. 7). 

ʆʙʨʘʙʦʪʢʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʇʇʄɻ, ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çOINSyè. ʌʨʘʛʤʝʥʪ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ 

(ʎʄʄ) ʩ ʫʯʘʩʪʢʘʤʠ ʦʛʦʣʝʥʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʩʲʝʤʢʠ ʨʝʣʴʝʬʘ ʜʥʘ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʣʫʯʝʚʦʛʦ ʠ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ çQINSyè, ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 8. 
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ʇʦ ʜʘʥʥʳʤ ʢʘʤʝʨʘʣʴʥʦʛʦ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çGeoSolution ʜʣʷ 

AutoCAD Civil  3Dè ʧʦʩʪʨʦʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʧʨʦʬʠʣʠ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 1:2000, 

ʚʝʨʪʠʢʘʣʴʥʳʤ 1:200 ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 9): 

1) ʩʦʟʜʘʥʠʝ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ; 

2) ʩʦʟʜʘʥʠʝ ʦʙʱʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʪʨʘʩʩʳ; 

3) ʩʦʟʜʘʥʠʝ ʥʘ ʧʨʦʬʠʣʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʝʤ ʥʘʯʘʣʦ ʦʙʲʝʢʪʘ ʚ ʪʦʯʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʠ ʪʨʘʩʩʳ ʩ ʣʠʥʠʝʡ ʫʨʝʟʘ ʚʦʜʳ ʩʣʝʚʘ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʨʘʩʩʳ), ʢʦʥʝʮ 

ʦʙʲʝʢʪʘ ï ʣʠʥʠʷ ʫʨʝʟʘ ʚʦʜʳ ʩʧʨʘʚʘ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʨʘʩʩʳ); 

4) ʜʦʙʘʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʦʙʱʠʡ ʧʨʦʬʠʣʴ. ɼʣʷ ʵʪʦʛʦ ʩ ʧʣʘʥʘ 

ʙʝʨʝʪʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦʪʤʝʪʢʠ ʚʝʨʭʘ ʪʨʫʙʳ. 
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ɺʳʚʦʜʳ. ʀʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʨʠʜʦʨʘ ʧʦʜʚʦʜʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʚ 2021 ʛʦʜʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ʩʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʟʘʛʣʫʙʣʝʥʠʝʤ ʚ ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 1680,2 ʤ, ʯʪʦ ʥʘ 305,4 ʤ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2020 ʛ. (1985,6 ʤ) ʠ ʥʘ 43,5 ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. (1723,7 ʤ); ʚ ʪʦʤ ʯʠʩʣʝ, ʩʫʤʤʘʨʥʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʩ ʦʛʦʣʝʥʠʝʤ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 1104,4 ʤ, ʯʪʦ ʥʘ 

221,4 ʤ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 2020 ʛ. (883 ʤ) ʠ ʥʘ 103 ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. 

(1001,4 ʤ); ʦʙʱʘʷ ʜʣʠʥʘ ʫʯʘʩʪʢʦʚ ʩ ʧʨʦʚʠʩʘʤʠ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣʘ 226 ʤ, ʯʪʦ ʚ 1,7 ʨʘʟ 

ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ. (134,7 ʤ) ʠ ʚ 3,8 ʨʘʟ ï ʩ 2018 ʛ.(59,4 ʤ). 

ʈʝʢʦʤʝʥʜʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʦ ʚʳʚʦʜʝ ʚ ʨʝʤʦʥʪ 

ʇʇʄɻ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝ ʪʦʣʴʢʦ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʘ ʚ ʮʝʣʦʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʤʝʨ ʧʨʠʚʝʜʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʦʢʘʣʴʥʦʝ ʢʨʝʧʣʝʥʠʝ ʜʥʘ ʥʘ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪʢʘʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʫʩʪʨʦʡʩʪʚʦʤ ʙʘʥʢʝʪʦʚ ʠʟ ʥʝʨʘʟʤʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʧʣʦʩʢʠʝ 

ʛʨʫʥʪʦʟʘʧʦʣʥʝʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ (ʤʘʪʳ), ʩʝʪʯʘʪʳʝ ʛʘʙʠʦʥʳ, ʤʘʪʨʘʮʳ ʈʝʥʦ, ʛʠʙʢʠʝ 
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ʙʝʪʦʥʥʳʝ ʤʘʪʳ (ɻɹʄ) ʠ ʜʨ.), ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʪʩʳʧʢʦʡ ʱʝʙʥʷ (ʥʝ ʤʝʥʝʝ 15 ʤ ʚ ʢʘʞʜʫʶ 

ʩʪʦʨʦʥʫ ʦʪ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ) ʥʘ ʨʘʟʤʳʪʳʝ ʫʯʘʩʪʢʠ ʚ ʩʪʚʦʨʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ. 
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ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʮʝʣʷʭ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦ ʠʭ ʧʣʦʱʘʜʷʤ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʠʭ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʙʦʨʦʪʝ. ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʩʥʦʚʥʳʤ 

ʚʦʟʜʝʣʳʚʘʝʤʳʤ ʢʫʣʴʪʫʨʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʫʣʴʪʫʨʝ ʦʩʫʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʨʝʛʠʦʥʝ 

ʠ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʧʣʦʱʘʜʴ ʦʩʫʰʘʝʤʳʭ ʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʨʠʚʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʝʸ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʩʫʰʠʪʝʣʴʥʳʭ ʤʝʣʠʦʨʘʮʠʡ. 

ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʘʤʠ. 

ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚʦʧʨʦʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʝ, ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ. 

Abstract. The article presents the results of research by graduate student Marisenkova N.Yu. 

and docent Tsekoeva F.K. about the state of the land fund of the Kaliningrad region by land 

categories, lands, forms of ownership in dynamics for the period from 2006 to 2020. 

Data on the dynamics of qualitative indicators of lands, their reclamation status and lands of 

specially protected territories and objects are presented. 

It reflects changes in the state of lands over the specified period, the need to organize their 

rational use and protection; about the current state of land management in the Kaliningrad region 

and the need to improve it for environmental purposes. 

The article presents the structure of the acreage of the Kaliningrad region, the use of 

agricultural land and changes in their areas during the period under review. 

The data provided made it possible to analyze the use of land, their relevance in agricultural 

turnover. Yield data on the main cultivated crops indicate the culture of drained agriculture in the 

region and the dynamics of agricultural land growth. 
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The article reflects quantitative and qualitative indicators of the land reclamation status, the 

area of drained and irrigated lands, provides data on the depth of groundwater and changes in its 

indicators during drainage reclamation. 

The effectiveness of the use of the Kaliningrad Regionôs land fund is evidenced by the data 

on crop yields, their distribution by form of ownership, and land management mechanisms. 

The article also reflects the issues of planning and forecasting the use of land resources in 

the region, their rational use and protection. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ, ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ, ʤʝʣʠʦʨʘʮʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ, ʦʭʨʘʥʘ ʟʝʤʝʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

Keywords: the land fund, land categories, forms of property, the qualitative state of land, 

reclamation, organization of rational use of lands, land conservation, land resources management 

ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 15,1 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ 

ʢʚʘʜʨʘʪʥʳʭ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 1027,7 ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ 228,6 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [2]. 

ɺ 2021 ʛʦʜʫ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣ 1512,5 ʪʳʩʷʯ 

ʛʝʢʪʘʨʦʚ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʟʘʥʠʤʘʝʤʘʷ ʣʝʩʘʤʠ, ʥʘ 2021 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 326,5 ʪʳʩʷʯ 

ʛʝʢʪʘʨʦʚ. 

ʊʘʢ ʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ  ʨʘʩʧʦʣʦʞʝʥʳ ʟʦʥʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘ 2021 ʛʦʜ ʧʣʦʱʘʜʴ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 6,6 ʪʳʩʷʯ 

ʛʝʢʪʘʨʦʚ. ɸ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ï 61,6 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. 

ɿʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ 2021 ʛʦʜ ʩʦʩʪʘʚʠʣʠ 429619 ʪʳʩʷʯ ʨʫʙʣʝʡ [2]. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʟʝʤʝʣʴ, ʫʛʦʜʴʷʤ, ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2006-2010, 2011-2015, 2016-

2020 ʛʛ. 

ɿʝʤʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʩʦʩʪʘʚʣʷʶʪ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʨʝʛʠʦʥʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʬʝʜʝʨʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1512,5 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. 
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ɺ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ 7 ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʝʣʴ, ʠʟ ʢʦʪʦʨʳʭ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ï 799,5 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʥʘ 2020 ʛʦʜ [3]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 2006-2020 ʛʦʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ ˉ1. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʛʨʘʥʠʮʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʦ. ʊʘʢ ʞʝ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʠ 

ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʬʦʥʜʦʚ. 

ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʟʝʤʝʣʴ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʝʤʝʣʴ ʆʆʇʊ, ʧʨʠ ʵʪʦʤ 

ʩʦʢʨʘʱʘʝʪʩʷ ʜʦʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʢ 2020 ʛ., ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 799,9 ʪʳʩ. ʛʘ. 

ɺ ʧʝʨʠʦʜ 2006-2010 ʛʛ. ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ï 819,9 ʪʳʩ. ʛʘ. 

ʇʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ 2020 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 809,0 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. 

ʇʣʦʱʘʜʴ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ï 703,5 ʪʳʩ. ʛʘ. ʊʘʢʠʤʠ 

ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʟʝʤʣʠ,  ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʟʝʤʣʠ 

ʧʦʜ ʚʦʜʦʡ, ʟʝʤʣʠ ʟʘʩʪʨʦʡʢʠ, ʟʝʤʣʠ ʧʦʜ ʜʦʨʦʛʘʤʠ, ʙʦʣʦʪʘ, ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ ʠ ʧʨʦʯʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʫʛʦʜʴʷʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2 

[3]. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʫʛʦʜʠʡ, ʟʘʥʷʪʳʭ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʣʝʩʥʳʤʠ ʟʝʤʣʷʤʠ, ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʥʝ ʚʭʦʜʷʱʠʤʠ ʚ 

ʣʝʩʥʦʡ ʬʦʥʜ, ʟʝʤʣʷʤʠ ʧʦʜ ʚʦʜʦʡ, ʙʦʣʦʪʘʤʠ, ʘ ʪʘʢ ʞʝ ʥʘʨʫʰʝʥʥʳʤʠ ʟʝʤʣʷʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2006 ʛʦʜʘ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʠ ʫʛʦʜʠʡ ʙʳʣʠ ʚʳʰʝ ʚ 

ʯʘʩʪʠ  ʣʝʩʥʳʭ ʟʝʤʝʣʴ (298 ʪʳʩ. ʛʘ) ʠ ʙʦʣʦʪ (32,5 ʪʳʩ. ʛʘ). 

ʆʜʥʘʢʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʝʤʝʣʴ ʟʘʩʪʨʦʡʢʠ, ʠ ʢ 2020 ʛʦʜʫ ʦʥʠ 

ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 41 ʪʳʩ. ʛʘ. ʊʘʢʞʝ ʤʝʥʷʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʠʭ ʟʝʤʝʣʴ 

ʟʘ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ. 

ɺ ʧʝʨʠʦʜ 2006 ð 2010 ʛʛ. ʧʣʦʱʘʜʴ ʧʨʦʯʠʭ ʟʝʤʝʣʴ ʠʤʝʣʘ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʠʟʤʝʥʷʣʘʩʴ ʩ 68,6 ʪʳʩ. ʛʘ  ʚ 2006 ʛʦʜʫ ʥʘ 71,1 ʪʳʩ. ʛʘ ʚ 2007 ʠ ʚ 2010 ʛʦʜʘʭ. ɿʘʪʝʤ ʦʥʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʧʝʨʠʦʜ 2011-2015 ʛʛ. ʠ ʥʘ 2015 ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ï 72,1 

ʪʳʩ. ʛʘ, ʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʩʷ ʟʘ ʧʝʨʠʦʜ 2016-2020 ʛʛ. 

ʉʦʛʣʘʩʥʦ ʩʨʝʜʥʝʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘ ʧʝʨʠʦʜʳ 2006-2010, 2011-2015, 2016-2020 ʛʛ. 

ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦʢʨʘʪʠʣʘʩʴ ʩ 812, 7 ʪʳʩ. ʛʘ (ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚ 2006 ʛʦʜʫ ï 812,8 ʪʳʩ. ʛʘ) ʧʦ 809, 3 ʪʳʩ. ʛʘ (ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 2020 

ʛʦʜʫ ï 809 ʪʳʩ. ʛʘ). 

ʅʘ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 609,4 

ʪʳʩ. ʛʘ ʟʝʤʝʣʴ ʥʘʭʦʜʠʣʦʩʴ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 40,3% ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟ ʥʠʭ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
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ʛʨʘʞʜʘʥ, ʩʦʩʪʘʚʠʣʘ 439,8 ʪʳʩ. ʛʘ, ʠʣʠ 29,1% ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ 

ʥʘʭʦʜʠʣʦʩʴ 169,6 ʪʳʩ. ʛʘ, ʠʣʠ 11,2% ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʨʝʛʠʦʥʘ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ 903,1 ʪʳʩ. ʛʘ ʟʝʤʣʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 59,7% ʦʪ 

ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʙʣʘʩʪʠ [3]. 

ʉʪʨʫʢʪʫʨʘ  ʠ ʜʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʟʘ ʧʝʨʠʦʜʳ 2006-2020 ʛʦʜʘ ʧʦ 

ʬʦʨʤʘʤ  ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʧʝʨʠʦʜ 2016-2020 ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʝʤʝʣʴ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʣʘ 608 ʪʳʩ. ʛʘ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʟʝʤʝʣʴ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʩ 496,2 ʪʳʩ. ʛʘ ʚ 2006 ʛʦʜʫ ʠ ʜʦ 439,0 ʪʳʩ. ʛʘ 

ʚ 2020 ʛʦʜʫ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ (ʚ 

ʩʨʝʜʥʝʤ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʧʝʨʠʦʜ 2006-2020 ʥʘ 43,4 ʪʳʩ. ʛʘ ʠʣʠ ʥʘ 2,8%). ʇʣʦʱʘʜʴ 

ʟʝʤʝʣʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫʤʝʥʴʰʠʣʘʩʴ (ʚ ʩʨʝʜʥʝʤ 19,7 

ʪʳʩ. ʛʘ ʠʣʠ ʥʘ 1,3%). 

ɼʠʥʘʤʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʟʝʤʝʣʴ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ, 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʦʯʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ 
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ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʧʝʨʝʩʪʘʶʪ ʚʳʧʦʣʥʷʪʴ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʬʫʥʢʮʠʠ ʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʢ 

ʚʳʙʳʪʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ) [2]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʢʘʢ ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1). 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 2016 ʠ ʚ 2017 ʛʦʜʘʭ ʚ ʦʙʱʝʡ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʧʣʦʱʘʜʠ (100, 98 ʪʳʩ. ʛʘ ʠ 99,12 ʪʳʩ. ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʚʦʜʥʫʶ (41,35 ʪʳʩ. ʛʘ, 

ʠʣʠ 40,9%  ʠ 69,69 ʪʳʩ. ʛʘ, ʠʣʠ 70,3% ʢ ʦʙʱʝʡ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ) ʵʨʦʟʠʶ. ɺ ʜʨʫʛʠʝ 

ʛʦʜʳ ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʪʘʢʞʝ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ 

ʧʣʦʱʘʜʷʭ. ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2020 ʛ. ʤʘʢʩʠʤʘʣʴʥʦʛʦ (100%) ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʠʛ 

ʧʨʦʮʝʩʩ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʘʞʥʘʷ 

ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ. 

ʄʝʣʠʦʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʧʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʫʨʦʞʘʝʚ ʟʘ ʩʯʝʪ 

ʠʭ ʦʨʦʰʝʥʠʷ ʠ ʦʪʚʦʜʘ ʠʟʙʳʪʦʯʥʳʭ ʚʦʜ ʦʩʫʰʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛ. ʠʤʝʣʦʩʴ 596,322 ʪʳʩ. ʛʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 1,822 ʪʳʩ. ʛʘ ʦʨʦʰʘʝʤʳʭ ʠ 594,500 ʪʳʩ. ʛʘ 

ʦʩʫʰʝʥʥʳʭ. 

ʇʦ ʤʝʣʠʦʨʘʪʠʚʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩ ʫʯʝʪʦʤ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ ʦʩʫʰʘʝʤʳʝ ʠ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ 

ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʦʩʫʰʘʝʤʳʝ ʟʝʤʣʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 38,000 ʪʳʩ. ʛʘ, ʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ï 403,600 ʪʳʩ. ʛʘ ʦʩʫʰʘʝʤʳʭ ʠ  0,800 ʪʳʩ. ʛʘ ʦʨʦʰʘʝʤʳʭ, ʚ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ï 152,900 ʪʳʩ. ʛʘ ʦʩʫʰʘʝʤʳʭ ʠ 1,022 ʪʳʩ. ʛʘ ʦʨʦʰʘʝʤʳʭ. ɼʠʥʘʤʠʢʘ 

ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ  ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2014-2020 ʛʛ. 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʘʭ 2,3 [4]. 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 2 ʠ 3, ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʠ 

ʦʩʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʷʭ ʠʟʤʝʥʷʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʧʝʨʝʭʦʜʷ ʚ ʭʦʨʦʰʝʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2019 ʠ 2020 ʛʦʜʘʭ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʣʠ 

ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʠ ʦʩʫʰʘʝʤʳʭ ʟʝʤʝʣʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʩʦʩʪʘʚʠʣʠ 606,4 ʪʳʩ. ʛʘ, ʪʦʛʜʘ ʢʘʢ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 352,5 ʪʳʩ. ʛʘ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ 2021 ʛʦʜʫ ʧʣʦʱʘʜʴ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʦʩʪʘʚʠʣʘ 61,6 ʪʳʩ. ʛʘ, ʯʪʦ ʥʘ 0,2 ʪʳʩ. ʛʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2020 ʛ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛ. 

ʧʣʦʱʘʜʴ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 6,6 ʪʳʩ. ʛʘ [2]. ɼʠʥʘʤʠʢʘ ʟʝʤʝʣʴ ʆʆʇʊ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʦʱʘʜʴ ʆʆʇʊ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 6,6 ʪʳʩ. ʛʘ. ʇʣʦʱʘʜʴ ʆʆʇʊ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʜʠʥʘʤʠʢʘ ʝʝ ʫʚʝʣʠʯʝʥʠʷ ʩ 0, 04 ʪʳʩ. ʛʘ ʚ 2014 ʛʦʜʫ ʜʦ 0, 3 ʪʳʩ. 

ʛʘ ʚ 2020 ʛʦʜʫ. ʇʣʦʱʘʜʴ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʤʝʣʘ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ: ʩ 

2014 ʛʦʜʘ ʦʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 0,8 ʪʳʩ. ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ ʚ 2015 ʛʦʜʫ 57, 6 ʪʳʩ. ʛʘ, ʟʘʪʝʤ ʦʥʘ 

ʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʚ 2017 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʠʣ  65,7 ʪʳʩ. ʛʘ ʠ ʢ 2020 ʛ. ʩʥʦʚʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 4,3 ʪʳʩ. ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ 61,4 ʪʳʩ. ʛʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʘ 

ɺ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ, ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʈʦʩʨʝʝʩʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʟʝʤʝʣʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ɽɻʈʅ ʥʘ 

01.01.2022, ʩʦʩʪʘʚʣʷʝʪ 418200 ʝʜʠʥʠʮ (1464,678 ʪʳʩ. ʛʘ) ʠʣʠ 96,8 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 
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ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ [1]. ʀʟ ʥʠʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 95578 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

892,677 ʪʳʩ. ʛʘ [1]. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʠʭ ʦʭʨʘʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʟ ʜʦʢʣʘʜʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʟʝʤʝʣʴ ʟʘ 2021 ʛ. ʧʦ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʢʘʟʳʚʘʝʪ 

ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 

ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʚʩʝ ʪʘʢʞʝ ʦʩʪʘʶʪʩʷ  ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ 

2021 ʛʦʜʫ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 111,21 ʪʳʩ. ʛʘ ʫʩʪʘʥʦʚʣʝʥʦ 33,27 ʪʳʩ. 

ʛʘ ʠʣʠ ʧʦʯʪʠ 30% ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ 100% 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [4]. 

ʊʘʢ ʞʝ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʟʝʤʝʣʴ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 ʧʣʦʱʘʜʴ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 319,610 ʪʳʩ. ʛʘ, ʠʣʠ 39,96% ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (799,869). ʇʣʦʱʘʜʴ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʘʚʠʣʘ 239,307 ʪʳʩ. ʛʘ (33,26% ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 74,6% ʧʣʦʱʘʜʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). ʅʝʠʩʧʦʣʴʟʫʝʤʘʷ ʧʘʰʥʷ ʟʘʥʷʣʘ 91,250 ʪʳʩ. ʛʘ, ʠʣʠ 

25,13% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʘʰʥʠ [4]. 

ʇʨʠʯʠʥʘʤʠ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʙʳʪʠʷ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ ʩ ʠʭ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ 

ʚ ʠʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʨʘʟʣʠʯʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. 

ɼʘʥʥʳʝ ʧʨʠʯʠʥʳ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʟʝʤʝʣʴ ʠ 

ʠʭ ʦʭʨʘʥʝ, ʪʦ ʝʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʝʤʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʟʠʞʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷʭ: 

½ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ; 

½ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ; 

½ ʌʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ: 78-ʌɿ, 218-ʌɿ, 101-ʌɿ, 237-ʌɿ, 33-ʌɿ, 221-ʌɿ ʠ ʜʨ.; 

½ ʫʢʘʟʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʌ; 

½ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ; 
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½ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʟʘʢʦʥʦʚ; 

½ ʠʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʩʫʙʲʝʢʪʦʚ ʈʌ: ɿʘʢʦʥ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 

21.12.2006 ʛ. ˉ 105 çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè; ɿʘʢʦʥ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 20.01.1998 ʛ. 

ˉ 47 çʆ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè[5]. 

ɺ ʧʝʨʠʦʜ 2021-2022 ʛʛ. ʚʝʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʠʥʷʪʳ: 

½ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ 430-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʯʘʩʪʴ ʧʝʨʚʫʶ 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè: ʚ ɻʨʘʞʜʘʥʩʢʦʤ ʢʦʜʝʢʩʝ ʈʌ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʥʦ ʥʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ 

çʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè; 

½ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ: ʧʦʩʪʘʥʦʚʣʝʥʠʷ 

(  ̄609, ˉ 100 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚ 

ʘʨʝʥʜʫ ʙʝʟ ʪʦʨʛʦʚè ʠ ʜʨ.), ʟʘʢʦʥʳ (ˉ 185 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʘʪʴʶ 6 ɿʘʢʦʥʘ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ˉ 105 çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè; ˉ 181 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ 

ʟʘʢʦʥʳ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡè ʠ ʜʨ.)[5]. 

ɻʣʘʚʥʘʷ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʝʜʝʥʠʝ ʝʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ, ʢʦʥʪʨʦʣʴ ʟʘ ʦʭʨʘʥʦʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ (ʨʠʩʫʥʦʢ 4). 
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ʌʫʥʢʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ, ʟʝʤʝʣʴʥʳʡ 

ʥʘʜʟʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ (ʈʦʩʨʝʝʩʪʨ). 

ʌʫʥʢʮʠʶ ʚʝʜʝʥʠʷ ɽʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè ʦʩʫʱʝʩʪʚʣʷʝʪ ʇʇʂ ʈʦʩʢʘʜʘʩʪʨ. 

ʇʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚ ʩʬʝʨʝ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

(ʈʦʩʠʤʫʱʝʩʪʚʦ). 

ʌʫʥʢʮʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ. 

ʌʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ. 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʦʭʨʘʥʦʡ, ʟʘʱʠʪʦʡ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʣʝʩʦʚ ʥʘ ʟʝʤʣʷʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-118.png
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ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʳʝ ʩʣʫʞʙʳ, ʷʚʣʷʶʱʠʝʩʷ 

ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʥʘʜʟʦʨʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʬʝʨʘʭ: 

½ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ) ð 

ʢʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

½ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ) 

ð ʟʝʤʝʣʴʥʳʡ ʥʘʜʟʦʨ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʨʦʪ ʢʦʪʦʨʳʭ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 24.07.2002 ˉ 101-ʌɿ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè; 

½ ʈʦʩʣʝʩʭʦʟ (ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ) ð ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʥʦʡ ʢʦʥʪʨʦʣʴ (ʥʘʜʟʦʨ) ʠ ʣʝʩʥʘʷ ʦʭʨʘʥʘ. 

ʌʫʥʢʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ: 

½ ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ɼʫʤʘ (ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʨʷʜʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʩʧʦʨʷʞʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʜʨ.); 

½ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠʥʠʮʠʘʪʠʚʘ; ʨʘʟʨʘʙʦʪʢʘ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ 

ʟʝʤʝʣʴ; ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ; ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ; ʫʪʚʝʨʞʜʝʥʠʝ ʩʭʝʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʨʷʜʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʜʨ.); 

½ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʨʝʛʠʦʥʘ (ʨʝʘʣʠʟʘʮʠʷ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ; ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ; 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ; ʫʯʘʩʪʠʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ; ʠʥʬʦʨʤʠʨʫʶʪ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʣʠʮ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʭ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨ.); 

½ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʙʣʘʩʪʠ 

(ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ). 
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ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ), ʷʚʣʷʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ɻʀʉ-ʧʣʘʪʬʦʨʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ ʤʝʩʪʥʦʩʪʠ, ʷʚʣʷʶʱʠʭʩʷ ʧʣʘʥʦʚʦʡ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʫʣʷʨʥʦʡ ʘʢʪʫʘʣʠʟʘʮʠʝʡ 

ʩʚʝʜʝʥʠʡ ʦ ʟʝʤʝʣʴʥʦʤ ʬʦʥʜʝ ʨʝʛʠʦʥʘ, ʝʛʦ ʤʦʥʠʪʦʨʠʥʛʝ, ʩʦʟʜʘʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʤʝʩʪʥʦʩʪʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʝʤʝʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʦʩʥʦʚʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ 

ʟʝʤʣʝʚʣʘʜʝʥʠʡ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʝʨʝʚʦʜʦʤ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʝʤʝʣʴ, ʠʭ ʠʟʲʷʪʠʝʤ, ʦʪʚʦʜʘʤ ʠ ʩ ʦʙʦʨʦʪʦʤ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʩ 

ʨʝʰʝʥʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʘʜʘʯ [10]. 

ɺ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ɻʀʉ 

ʧʨʦʛʨʘʤʤʳ:  MʘpInfo, ʇʘʥʦʨʘʤʘ, ʇʘʥʦʨʘʤʘ ʤʠʥʠ, ɸʈʄ ʂʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ, QGIS [8]. 

ʆʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʢʘʜʘʩʪʨʦʚʳʝ ʠʥʞʝʥʝʨʳ, 

ʈʦʩʨʝʝʩʪʨ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʜʘʩʪʨʦʚʳʝ ʩʣʫʞʙʳ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ [10]. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʠʭ ʦʭʨʘʥʳ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜʣʦʞʝʥʠʡ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʠ ʦʙ ʠʭ 

ʦʭʨʘʥʝ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʦʭʨʘʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ  ʜʝʡʩʪʚʫʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè, ʫʪʚʝʨʞʜʝʥʥʘʷ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 23 ʜʝʢʘʙʨʷ 2022 ʛʦʜʘ ˉ 689 

[7]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʣʘʥʦʚ: ʧʦʚʳʰʝʥʠʝ ʟʘʩʝʣʝʥʥʦʩʪʠ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʠʧʦʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʫʣʫʯʰʝʥʠʝ ʠʭ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. 
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ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ  ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʩʝʣʴʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ), ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʫʙʩʠʜʠʠ ʠʟ 

ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʛʠʦʥʘ ʥʘ 

ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ [7]. 

ɺ 2021 ʛ.  ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʝʤʝʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʘ 1328 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʣʦʱʘʜʴʶ 129,6 ʛʘ [3]. ʆʩʥʦʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʳʷʚʣʝʥʥʳʝ ʚ  2021 ʛ., ʚʳʨʘʞʝʥʳ ʚ ʙʝʟʜʝʡʩʪʚʠʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʚʷʟʘʥʥʦʤ ʩ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ ʜʣʷ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʦʡ ʩʚʷʟʘʥʥʦʡ ʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʣʝʢʰʠʤ ʟʘʨʘʩʪʘʥʠʝ ʫʯʘʩʪʢʦʚ 

ʩʦʨʥʦʡ, ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [2]. ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 

ʚʦʚʣʝʯʝʥʦ ʦʢʦʣʦ 13,5 ʪʳʩ. ʛʘ ʨʘʥʝʝ  ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ [9]. 

ʆʙʱʠʡ ʨʘʟʤʝʨ ʠʥʚʝʩʪʠʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʭʨʘʥʫ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 2021 ʛʦʜʫ, ʧʦ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣ 429619 ʪʳʩ. 

ʨʫʙʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʟʘʱʠʪʫ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ ʟʝʤʝʣʴ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 291855 ʪʳʩ. ʨʫʙʣʝʡ 

[2]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʥʘʜʟʦʨ ʦʨʠʝʥʪʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ ʠ ʘʨʝʥʜʘʪʦʨʦʚ ʟʝʤʣʠ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʫʩʣʦʚʠʷʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʥʘ 

ʩʦʙʣʶʜʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʪʨʝʙʦʚʘʥʠʡ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʨʘʥʝʥʠʷ ʜʦʧʫʱʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʨʫʰʝʥʥʳʝ ʧʨʘʚʘ ʟʘʢʦʥʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʚʝʨʥʫʪʴ ʟʝʤʣʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ [2]. 
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Abstract. The article presents the results of research into the issues of territory renovation within 

the framework of collateral lending The study is based on the experience of the Central 

Administrative District in 2020-2022. The most common technical, organizational and financial 

problems at different stages of the work have been identified. Ways to solve them are proposed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʥʦʚʘʮʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ 

Keywords:  reconstruction, infrastructure, regional economy, land management, construction 

and installation works 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʚʦʧʨʦʩʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ 2020 ʛʦʜʫ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʣʩʷ 

ʟʘʢʦʥʦʧʨʦʝʢʪ  ˉ 1023225-7 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡè. 30.12.2020 ʜʘʥʥʳʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʙʳʣ 

ʧʨʠʥʷʪ ʠ 12.01.2021 ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʛʘʟʝʪʝ.   ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʚʳʟʚʘʚʰʠʭ ʩʠʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʟʘʢʦʥʦʧʨʦʝʢʪʫ, ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʨʝʥʦʚʘʮʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʫʙʲʝʢʪʦʤ ʥʦ ʠ ʩʪʦʣʠʮʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʦʛʨʘʤʤʘ ʨʝʥʦʚʘʮʠʠ ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ 

ʟʘʜʦʣʛʦ ʜʦ ʧʨʠʥʷʪʠʷ ʜʘʥʥʦʛʦ ʟʘʢʦʥʦʧʨʦʝʢʪʘ. ʊʘʢ ʚ 2017 ʛʦʜʫ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʠ 01.07.2017 

ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥʦʧʨʦʝʢʪ  ˉ 120505-7 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ çʆ ʩʪʘʪʫʩʝ ʩʪʦʣʠʮʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʥʦʚʘʮʠʠ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ ʚ ʩʪʦʣʠʮʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ð ʛʦʨʦʜʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʄʦʩʢʚʝè. 

ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʠ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʧʝʨʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʨʝʥʦʚʘʮʠʠ ʚ ʛ. ʄʦʩʢʚʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩʳ 

ʨʝʥʦʚʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʧʨʦʩʳ ʠʧʦʪʝʢʠ ʠ ʟʘʣʦʛʦʚʳʭ ʨʠʩʢʦʚ,  ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ 

ʎʝʥʪʨʘʣʴʥʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʦʢʨʫʛʫ (ʜʘʣʝʝ ʎɸʆ) ʛ. ʄʦʩʢʚʳ. 

ʈʝʥʦʚʘʮʠʝʡ ʞʠʣʦʛʦ ʬʦʥʜʘ ï ʷʚʣʷʝʪʩʷ  ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ 

ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʣʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʨʝʜʳ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ [1]. ʀʟ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʨʝʥʦʚʘʮʠʷ ʞʠʣʦʛʦ ʬʦʥʜʘ ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʯʝʪʢʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 
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ʉʫʱʥʦʩʪʴ ʨʝʥʦʚʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʜʝʢʩʝ, ʛʜʝ ʚ  ʩʪ. 65 

ʛʦʚʦʨʠʪʩʷ, ʯʪʦ çʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ: 

1) ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʧʨʠʟʥʘʥʥʳʝ ʘʚʘʨʠʡʥʳʤʠ ʠ ʧʦʜʣʝʞʘʱʠʤʠ ʩʥʦʩʫ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

2) ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʟʥʘʥʳ ʘʚʘʨʠʡʥʳʤʠ ʠ ʧʦʜʣʝʞʘʱʠʤʠ ʩʥʦʩʫ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢʠʝ ʢʨʠʪʝʨʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ:éè   [2]. ɼʘʣʝʝ ʚ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʠʜʝʠ ʩʧʠʩʦʢ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʜʦʤ ʧʦʧʘʜʘʝʪ ʧʦʜ 

ʧʨʦʛʨʘʤʤʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʥʦʚʘʮʠʠ ʧʦʜʣʝʞʘʪ ʣʠʙʦ 

ʘʚʘʨʠʡʥʳʝ ʜʦʤʘ,  ʣʠʙʦ ʜʦʤʘ ʧʦʧʘʜʘʶʱʠʝ ʧʦʜ ʧʨʦʛʨʘʤʤʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ ʛ. ʄʦʩʢʚʘ ʚ 1990-ʭ ʛʦʜʘʭ ʚʩʪʘʣ ʚʦʧʨʦʩ ʨʘʩʩʝʣʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʜʦʤʦʚ (ʚ ʦʩʥʦʚʥʦʤ 3-5 

ʵʪʘʞʝʡ) 30-40 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʠʭ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. 

ʕʪʦʪ ʚʦʧʨʦʩ ʥʘʰʝʣ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʛ. ʄʦʩʢʚʘ 

ʦʪ  06.07.1999 ʛ. ˉ 608-ʇʇ çʆ ʟʘʜʘʯʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʡʦʥʦʚ ʧʷʪʠʵʪʘʞʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʜʦ 2010 ʛʦʜʘè.  ʅʝʩʤʦʪʨʷ ʥʘ 

ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, 

ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʨʠʯʠʥ, ʥʝ ʙʳʣʘ ʜʦ ʢʦʥʮʘ ʨʝʘʣʠʟʦʚʘʥʘ, ʯʪʦ ʠ ʚʳʟʚʘʣʦ 

ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʥʝʡ ʚ 2017 ʛʦʜʫ. 

ʉʦʛʣʘʩʥʦ,  ʇʨʠʢʘʟʘ  ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʦʪ 12 ʘʚʛʫʩʪʘ 2020 ʛ. ˉ 45/182/ʇʈ-

335/20  ʚ ʩʧʠʩʦʢ ʧʦʜ ʨʝʥʦʚʘʮʠʶ ʧʦʧʘʣʦ 92 ʦʙʲʝʢʪʘ ʞʠʣʦʛʦ ʬʦʥʜʘ ʎɸʆ ʛ. ʄʦʩʢʚʘ 

(ʇʨʠʣʦʞʝʥʠʝ 1). ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʎɸʆ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʘʜʨʝʩʦʚ ʦʢʦʣʦ 

26 ʪʳʩ. ʝʜʠʥʠʮ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʘʭ ʨʝʥʦʚʘʮʠʠ ʞʠʣʦʛʦ ʬʦʥʜʘ ʥʘ 

ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʘʞʥʦʩʪʠ/ʤʘʪʝʨʠʘʣʘ/ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ ʜʦʤʦʚ, 

ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ  ʨʠʩʫʥʢʝ 1. 
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ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʪʠʧʦʚʦʡ ʦʙʲʝʢʪ, ʚʢʣʶʯʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʫ 

ʨʝʥʦʚʘʮʠʠ ʚ ʎɸʆ ï ʵʪʦ ʢʠʨʧʠʯʥʳʡ ʞʠʣʦʡ ʜʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʧʝʨʠʦʜ ʩ 1951 ʧʦ 1961 ʛ.ʛ., 

ʚʳʩʦʪʦʡ ʚ 5 ʵʪʘʞʝʡ.  ʊʘʢʞʝ, ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʬʘʩʘʜʦʚ  ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ 92 ʦʙʲʝʢʪʦʚ, 

ʧʨʠʤʝʨʥʦ 62 % ʠʤʝʶʪ ʩʣʝʜʳ ʠʟʥʦʩʘ, ʧʨʠʤʝʨʥʦ 30 % ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʠʟʥʦʩ ʠ ʧʨʠʤʝʨʥʦ 4 

% ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʥʦʩ ʬʘʩʘʜʘ ʜʦʤʘ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʞʠʣʳʭ ʜʦʤʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʄʦʩʢʚʳ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʨʷʜ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚ ʇʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ ʚʢʣʶʯʝʥʳ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ 

ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʠʤ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-119.png
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ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʚ ʢʦʪʦʨʳʭ ʩʦʙʩʪʚʝʥʥʠʢʠ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʛʨʘʞʜʘʥʝ, ʠʤʝʶʱʠʝ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʡʤʘ 

(ʙʦʣʝʝ 2/3 ʦʙʱʝʛʦ ʯʠʩʣʘ ʛʦʣʦʩʦʚ), ʧʦʜʜʝʨʞʘʣʠ ʚʢʣʶʯʝʥʠʝ ʜʘʥʥʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ 

ʜʦʤʦʚ ʚ ʇʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʠʧʦʚʦʛʦ ʦʙʲʝʢʪʘ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʚʢʣʶʯʝʥʠʶ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʝʥʦʚʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʈʠʩʫʥʢʫ 2. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʤʘ, ʧʦʧʘʜʘʶʱʝʛʦ ʧʦʜ ʨʝʥʦʚʘʮʠʶ ï 

ʚʳʩʦʢʘʷ ʠʟʥʦʰʝʥʥʦʩʪʴ, ʤʦʨʘʣʴʥʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʠ ʥʘʣʠʯʠʝ ʩʦʛʣʘʩʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʚʘʨʪʠʨ 

ʥʘ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʝʥʦʚʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ, ʧʦ ʠʪʦʛʫ, ʚ 

ʧʨʦʛʨʘʤʤʫ ʚʢʣʶʯʝʥʳ ʜʦʤʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʨʘʥʴʰʝ 1957 ʛʦʜʘ, ʤʳ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʜʦʤʘ ʚ ʧʨʦʛʨʘʤʤʫ. 

ʈʝʥʦʚʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ (ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʦʪ 01.08.2017 ʛʦʜʘ ˉ 497-ʇʇ çʆ ʇʨʦʛʨʘʤʤʝ ʨʝʥʦʚʘʮʠʠ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝè) ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ 

ʨʝʥʦʚʘʮʠʠ; 

2. ʇʦʜʛʦʪʦʚʢʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʇʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʘʧʦʚ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ, ʩʨʦʢʦʚ 

ʠʭ ʚʳʧʦʣʥʝʥʠʷ (ʧʦ ʤʝʨʝ ʫʪʚʝʨʞʜʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ); 
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3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ; 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ 

ʧʨʦʞʠʚʘʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ ʛʨʘʞʜʘʥ; 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʦʡ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ ʛʨʘʞʜʘʥ; 

6. ʇʝʨʝʩʝʣʝʥʠʝ ʞʠʪʝʣʝʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʇʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ, ʚ 

ʨʘʚʥʦʟʥʘʯʥʳʝ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʚʥʦʮʝʥʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʚ 

ʜʝʥʝʞʥʦʡ ʠʣʠ ʥʘʪʫʨʘʣʴʥʦʡ ʬʦʨʤʝ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʞʠʪʝʣʷʤʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʟʘ 

ʜʦʧʣʘʪʫ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʠ (ʠʣʠ) ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʠʤʝʶʱʠʭ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ, ʯʝʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʠʤ ʨʘʚʥʦʟʥʘʯʥʳʝ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ, ʚ 

ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ ʛʦʨʦʜʘ ʄʦʩʢʚʳ; 

7. ʉʥʦʩ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʇʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʧʝʨʝʩʝʣʝʥʠʷ ʞʠʪʝʣʝʡ ʪʘʢʠʭ ʜʦʤʦʚ ʚ ʨʘʚʥʦʮʝʥʥʳʝ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʤ ʨʘʚʥʦʮʝʥʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʩʝʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤ 

ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʨʘʚʥʦʮʝʥʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʟʘ ʠʭ ʥʝʞʠʣʳʝ 

ʧʦʤʝʱʝʥʠʷ; 

8. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʟʘʤʝʥ ʩʥʝʩʝʥʥʳʭ ʜʦʤʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʇʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ, ʥʦʚʳʭ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʫʥʢʪʘʤʠ 4, 5 ʠ 6. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʜ ʨʝʥʦʚʘʮʠʶ ʧʦʧʘʜʘʝʪ ʢʚʘʨʪʠʨʘ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʟʘʣʦʛʝ ʫ ɹʘʥʢʘ, ʪʦ 

ʩʦʛʣʘʩʥʦ ʌɿ ʦʪ 16.07.98 ˉ 102-ʌɿ çʆʙ ʠʧʦʪʝʢʝ (ʟʘʣʦʛʝ ʥʝʜʚʠʞʠʤʦʩʪʠ)è ʧʦʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʪʘʧ: ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʥʦʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʷʜ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʩʪ. 41.1 

ʌɿ ʦʪ 16.07.1998 ˉ 102-ʌɿ çʆʙ ʠʧʦʪʝʢʝ (ʟʘʣʦʛʝ ʥʝʜʚʠʞʠʤʦʩʪʠ)è [3] (ʩʤ. ʊʘʙʣʠʮʘ 1). 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʟʘʤʝʥʝ ʧʨʝʜʤʝʪʘ ʠʧʦʪʝʢʠ, 

ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʟʘʤʝʥʘ ʥʘ ʨʘʚʥʦʮʝʥʥʳʡ, ʨʘʚʥʦʟʥʘʯʥʳʡ 

ʦʙʲʝʢʪ (ʙʝʟ ʩʦʛʣʘʩʠʷ ʟʘʣʦʛʦʜʝʨʞʘʪʝʣʷ ʠ ʟʘʣʦʛʦʜʘʪʝʣʷ), ʢʨʦʤʝ ʪʦʛʦ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʚ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʟʘʤʝʥʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ: ʨʝʥʦʚʘʮʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ ʩʠʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ. ʈʝʥʦʚʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʟʘʤʝʥʫ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʥʦʚʦʝ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʘ 

ʨʘʚʥʦʮʝʥʥʦʩʪʠ ʠ ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʮʠʧ ʨʘʚʥʦʮʝʥʥʦʩʪʠ ʠ 

ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ ʞʠʣʴʷ ʩʦ ʩʭʦʞʠʤ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʥʘʪ ʠ ʙʦʣʝʝ ʧʨʦʩʪʦʨʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ (ʚʘʥʥʘʷ, ʪʫʘʣʝʪ, ʢʫʭʥʷ), ʧʨʠ ʵʪʦʤ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʥʝ ʤʝʥʴʰʝ ʧʨʝʜʳʜʫʱʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʢʣʶʯʝʥʠʝ ʨʷʜʘ ʦʙʲʝʢʪʦʚ 

ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢʞʝ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʘʷ ʙʘʟʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʜʝʣʢʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʷ ʢʚʘʨʪʠʨ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. 
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1. ɿɸʃʆɻʆɺʓɽ ʈʀʉʂʀ ʂɺɸʈʊʀʈʓ, ɺʂʃʖʏɽʅʅʆʁ ɺ ʌʆʅɼ ʈɽʅʆɺɸʎʀʀ 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʝʤʘʪʠʢʠ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʟʘʣʦʛʦʚʳʭ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʢʨʝʜʠʪʦʚʘʥʠʠ ʧʦʜ ʟʘʣʦʛ ʢʚʘʨʪʠʨʳ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ ʛ. ʄʦʩʢʚʳ (ʩʤ. ʊʘʙʣʠʮʘ 

2). 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʣʦʛʦʚʳʝ ʨʠʩʢʠ ʢʚʘʨʪʠʨ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʪʠʧʦʚʳʭ ʢʚʘʨʪʠʨ. ʇʨʠ ʵʪʦʤ, ʫʢʘʟʘʥʥʳʝ ʨʠʩʢʠ 

ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʣʦʛʘ. ʋʢʘʟʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʧʨʦʨʘʙʦʪʢʠ ʦʩʦʙʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʦʜ ʟʘʣʦʛ ʢʚʘʨʪʠʨʳ, 

ʚʢʣʶʯʝʥʥʦʡ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʨʠʩʫʥʢʫ 3. 

 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʥʦʚʳʝ ʞʠʣʳʝ ʦʙʲʝʢʪʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʨʝʥʦʚʘʮʠʠ, ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʮʝʥʦʡ, ʯʝʤ ʩʪʘʨʳʝ ʦʙʲʝʢʪʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʢʘʟʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʩʧʝʢʫʣʷʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʨʳʥʢʝ ʢʚʘʨʪʠʨ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʧʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ. ɼʣʷ ɹʘʥʢʘ ʵʪʦ ʥʝʩʝʪ ʨʠʩʢ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʟʘʣʦʛʦʚʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʧʨʠ ʟʘʤʝʥʝ ʟʘʣʦʛʘ ʚ ʨʘʤʢʘʭ ʨʝʥʦʚʘʮʠʠ. ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʨʘʟʥʠʮʫ ʚ ʮʝʥʝ ʤʝʞʜʫ ʞʠʣʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʨʝʥʦʚʘʮʠʠ, ʠ ʩʭʦʞʠʤʠ ʩ ʥʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʚʦʟʣʝ ʫʢʘʟʘʥʥʳʭ ʞʠʣʳʭ 
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ʦʙʲʝʢʪʦʚ. ʋʢʘʟʘʥʥʫʶ ʨʘʟʥʠʮʫ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʩʥʠʞʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʨʝʥʦʚʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʝʱʝ 1 ʨʠʩʢ: ʨʠʩʢ ʚʢʣʶʯʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ 

ʜʦʤʘ (ʜʘʣʝʝ ʄʂɼ), ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʩʪʘʨʦʤʫ ʞʠʣʦʤʫ ʬʦʥʜʫ, ʥʝ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, ʘ ʚ 

ʨʝʝʩʪʨ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ. ʋʢʘʟʘʥʥʳʡ ʨʠʩʢ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʨʝʜʠʪʦʚʘʥʠʠ ʩʪʘʨʦʛʦ ʞʠʣʦʛʦ 

ʬʦʥʜʘ ʚ ʎɸʆ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʄʂɼ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʄʂɼ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʦʛʘ, ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʠ ʎɸʆ 

ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʩʝʥ ʚ ʨʝʝʩʪʨ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʙʝʟ ʝʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦ 

ʨʝʥʦʚʘʮʠʠ. 

ʇʨʠ ʧʨʠʟʥʘʥʠʠ ʜʦʤʘ ʘʚʘʨʠʡʥʳʤ ʠ ʚʢʣʶʯʝʥʠʠ ʝʛʦ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʝʨʝʩʝʣʝʥʠʷ ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʞʠʪʝʣʠ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʚʘʨʪʠʨ ʚ ʛʨʘʥʠʮʘʭ ʩʚʦʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʟʘʢʦʥ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʞʠʣʴʮʘʤʠ ʜʝʥʝʞʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ 

ʫʪʝʨʷʥʥʦʝ ʧʦʤʝʱʝʥʠʝ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʢʘ çéʛʨʘʥʠʮʘʭ ʩʚʦʝʛʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘéè, ʫʢʘʟʘʥʥʳʡ ʬʘʢʪʦʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʟʘʣʦʛʘ, ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʟʘʣʦʛʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʪʦʠʤʦʩʪʴ ʥʦʚʦʛʦ ʞʠʣʴʷ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʩʪʘʨʦʛʦ, ʠʥʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʟʥʦʩʪʴ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʢʚʘʨʪʠʨʳ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ. ʊʘʢʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʘʚʘʨʠʡʥʳʡ ʜʦʤ ʥʝ ʚʢʣʶʯʝʥ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʘʜʨʝʩʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʝʨʝʩʝʣʝʥʠʷ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʩʦʙʩʪʚʝʥʥʠʢʠ ʤʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʣʠʰʴ ʥʘ 

ʚʳʧʣʘʪʫ ʜʝʥʝʞʥʳʭ ʢʦʤʧʝʥʩʘʮʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʤʧʝʥʩʘʮʠʷ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ 

ʠʩʭʦʜʷ ʠʟ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʜʦʤ ʧʨʠʟʥʘʥ ʘʚʘʨʠʡʥʳʤ, ʪ.ʝ. ʠʤʝʝʪ ʠʟʥʦʰʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʣʘʜʘʝʪ ʧʦʥʠʞʝʥʥʳʤʠ ʮʝʥʦʦʙʨʘʟʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʋʢʘʟʘʥʥʳʡ ʨʠʩʢ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʩʨʝʜʥʠʡ, ʯʪʦ ʠʩʭʦʜʠʪ ʠʟ: ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ ʜʦʤʘ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ, ʥʠʟʢʠʭ ʪʝʤʧʦʚ ʨʝʥʦʚʘʮʠʠ ʞʠʣʴʷ ʚ ʎɸʆ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʎɸʆ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʩʪʘʨʦʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ ʢ ʘʚʘʨʠʡʥʦʤʫ ʞʠʣʴʶ 

ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʝʛʦ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʨʘʩʩʝʣʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʈʠʩʫʥʢʫ 4. 
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 ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4, ʧʨʦʮʝʩʩ ʨʘʩʩʝʣʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʥʝ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʘ ʨʘʩʩʝʣʝʥʠʷ ʞʠʣʴʷ, 

ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʣʠʯʘʝʪʩʷ ʩʨʦʢʘʤʠ ʨʘʩʩʝʣʝʥʠʷ, ʧʨʠ 

ʨʘʩʩʝʣʝʥʠʠ ʥʝ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʩʨʦʢ ï ʥʝ ʙʦʣʝʝ 

6 ʤʝʩʷʮʝʚ, ʪʘʢʞʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʞʠʣʴʝ ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʩʪʘʨʦʝ ʞʠʣʴʝ ʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʞʠʣʴʝ ʙʦʣʴʰʝʡ ʢʦʤʬʦʨʪʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʠʩʢʠ ʧʨʠʩʫʱʠʝ ʢʚʘʨʪʠʨʘʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʬʦʥʜ 

ʨʝʥʦʚʘʮʠʠ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʨʘʙʦʪʢʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʦʜ ʟʘʣʦʛ ʫʢʘʟʘʥʥʳʭ ʢʚʘʨʪʠʨ. ʇʨʠ ʵʪʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʠʟʢʠʝ ʪʝʤʧʳ ʨʝʥʦʚʘʮʠʠ ʚ ʎɸʆ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʟʥʘʥʠʷ ʩʪʘʨʦʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ ʘʚʘʨʠʡʥʳʤ ʥʝ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ. 
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2. ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʆʌʆʈʄʃɽʅʀʖ ɺ ɿɸʃʆɻ ʂɺɸʈʊʀʈ, ɺʂʃʖʏɽʅʅʓʍ ɺ 

ʇʈʆɻʈɸʄʄʋ ʈɽʅʆɺɸʎʀʀ. 

ɺ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʢʚʘʨʪʠʨ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ, ʢʘʢ ʦʙʲʝʢʪʘ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʨʠʩʢʦʚ, ʧʨʠʩʫʱʠʭ ʜʘʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʩʨʝʜʥʝʝ, ʘ ʩʪʝʧʝʥʴ ʠʭ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʥʠʟʢʘʷ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʫʢʘʟʘʥʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʨʝʜʠʪʥʦʡ ʩʜʝʣʢʠ, ʧʨʠ ʵʪʦʤ, ɹʘʥʢ ʥʝ 

ʤʦʞʝʪ ʠʩʢʣʶʯʠʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʯʪʦ ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ɹʘʥʢ ʧʨʠ ʟʘʤʝʥʝ ʟʘʣʦʛʘ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʥʝ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ (ʥʝ ʩʦʛʣʘʩʫʝʪ ʥʦʚʳʡ 

ʦʙʲʝʢʪ), ʦʥ ʣʠʰʴ ʧʨʠʥʠʤʘʝʪ ʥʦʚʳʡ ʦʙʲʝʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʣʦʛʦʚʳʭ 

ʨʠʩʢʦʚ, ʪʘʢ ʢʘʢ ʫ ɹʘʥʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʝ ʦ ʥʦʚʦʤ ʦʙʲʝʢʪʝ ʟʘʣʦʛʘ (ʧʦ ʥʝʤʫ ʥʝʪ 

ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ). ɺ ʦʙʱʝʤ ʚʠʜʝ ʫʢʘʟʘʥʥʳʝ ʨʠʩʢʠ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʈʠʩʢ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʟʘʣʦʛʘ; 

2. ʈʠʩʢ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʦʚʦʤ ʦʙʲʝʢʪʝ ʟʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʟʘʝʤʱʠʢ; 

3. ʈʠʩʢ ʩʫʜʝʙʥʳʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʟʘʣʦʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʷʪʠʝ ʢʚʘʨʪʠʨʳ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ, ʚ ʟʘʣʦʛ 

ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʧʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʚʘʨʪʠʨ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʬʦʥʜ 

ʨʝʥʦʚʘʮʠʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1. ʉʦʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʢʨʝʜʠʪʘ ʢ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ/ʨʘʚʥʦ 0.5; 

2. ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʚʳʧʠʩʢʘ ɽɻʈʅ; 

3. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʪʦʨʛʘ ʧʨʠ ʚʥʫʪʨʝʥʥʝʡ ʚʝʨʠʬʠʢʘʮʠʠ. 

ʋʢʘʟʘʥʥʳʝ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʟʘʣʦʛʦʚʳʭ ʨʠʩʢʦʚ, ʧʨʠʩʫʱʠʭ ʦʙʲʝʢʪʘʤ, 

ʚʢʣʶʯʝʥʥʳʤ ʚ ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʠʩʢ ʚʢʣʶʯʝʥʠʷ ʢʚʘʨʪʠʨ ʚ ʨʝʝʩʪʨ ʘʚʘʨʠʡʥʦʛʦ 

ʞʠʣʴʷ ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʧʨʦʛʨʘʤʤʫ ʨʝʥʦʚʘʮʠʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʨʠʩʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʦʙʲʝʢʪʳ, ʫ ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʤʦʨʘʣʴʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʟʥʦʰʝʥʥʦʩʪʠ ʜʦʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʥʜ ʨʝʥʦʚʘʮʠʠ ʎɸʆ, ʢʘʢ ʦʙʲʝʢʪ ʟʘʣʦʛʦʚʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʦʣʠʢʚʠʜʥʳʤ. 

ʇʈʀʃʆɾɽʅʀʗ 
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ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɿʘʢʦʥ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʦʪ 17 ʤʘʷ 2017 ʛʦʜʘ ˉ 14 çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʘʨʘʥʪʠʷʭ 

ʞʠʣʠʱʥʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʨʝʥʦʚʘʮʠʠ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝè 

https://www.garant.ru/products/ipo/prime/doc/49504188/; 

2. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ 

ʈʌ https://www.consultant.ru/document/cons_doc_LAW_51040/ ; 

3. ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌhttps://www.consultant.ru/document/cons_doc_LAW_33773/; 

4. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 16.07.1998 ˉ102-ʌɿ çʆʙ ʠʧʦʪʝʢʝ (ʟʘʣʦʛʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ)è https://www.consultant.ru/document/cons_doc_LAW_19396/; 

5. ɸʥʠʤʠʮʘ ɽ.ɻ., ʉʙʨʦʜʦʚʘ ʅ.ɺ., ʀʚʣʝʚʘ ʀ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʛʦʨʦʜʘ: ʦʪ 

ʟʘʨʦʞʜʝʥʠʷ, ʧʨʦʩʧʝʨʠʪʠ ʢ ʜʝʧʨʝʩʩʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʤʦʥʦʧʨʦʬʠʣʴʥʦʛʦ ʛʦʨʦʜʘ) ʀʟʚʝʩʪʠʷ 

ʋʈɻʕʋ ˉ 2 2011 ʛ.; 

6. ʇʝʩʪʨʷʢʦʚ ɸ.ʅ., ʂʦʢʦʨʠʥʦʚ ɺ.ɸ, ʊʨʘʥʩʧʦʨʪʥʳʝ ʚʦʧʨʦʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ɸʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. -ʏʝʙʦʢʩʘʨʳ:ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʎʝʥʪʨ 

ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʀʥʪʝʨʘʢʪʠʚ ʧʣʶʩè, Scientific Cooperation Center çInteractive 

plusè . 2017.-ʉ.317-321. 

References 

1. Zakon goroda Moskvy` ot 17 maya 2017 goda ˉ 14 çO dopolnitel`ny`x garantiyax 

zhilishhny`x i imushhestvenny`x prav fizicheskix i yuridicheskix licz pri osushhestvlenii 

renovacii zhilishhnogo fonda v gorode Moskveè 

https://www.garant.ru/products/ipo/prime/doc/49504188/; 

2. Gradostroitel`ny`j kodeks RF https://www.consultant.ru/document/cons_doc_LAW_51040/ 

; 

3. Zemel`ny`j kodeks RFhttps://www.consultant.ru/document/cons_doc_LAW_33773/; 

4. Federal`ny`j zakon ot 16.07.1998 ˉ102-FZ çOb ipoteke (zaloge nedvizhimosti)è 

https://www.consultant.ru/document/cons_doc_LAW_19396/; 

5. Animicza E.G., Sbrodova N.V., Ivleva I.V. Issledovanie e`volyucii goroda: ot zarozhdeniya, 

prosperiti k depressii (na primere monoprofil`nogo goroda) Izvestiya URGE`U ˉ 2 2011 g.; 

6. Pestryakov A.N., Kokorinov V.A, Transportny`e voprosy`, voznikayushhie pri 

gradostroitel`nom planirovanii. Aktual`ny`e napravleniya nauchny`x issledovanij: perspektivy` 

razvitiya. -Cheboksary`:Obshhestvo s ogranichennoj otvetstvennost`yu çCentr nauchnogo 

https://www.consultant.ru/document/cons_doc_LAW_51040/
https://www.consultant.ru/document/cons_doc_LAW_19396/


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
121 

 

 

sotrudnichestva çInteraktiv plyusè, Scientific Cooperation Center çInteractive plusè . 2017.-

S.317-321. 

ɼʣ ̫ ʮʠʪʠʨʦʚʘʥʠʷ: ʇʝʩʪʨʷʢʦʚ ɸ.ʅ., ʉʙʨʦʜʦʚʘ ʅ.ɺ., ʉʫʚʦʨʦʚ ɼ.ɸ. ʌʦʥʜ ʨʝʥʦʚʘʮʠʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʦʢʨʫʛʘ ʛ. ʄʦʩʢʚʳ ʢʘʢ ʦʙʲʝʢʪ ʟʘʣʦʛʦʚʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ // 

ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2023. ˉ 12. URL: https://qje.su/nauki-o-

zemle/moskovskij-ekonomicheskij-zhurnal-12-2023-24/ 

É ʇʝʩʪʨʷʢʦʚ ɸ.ʅ., ʉʙʨʦʜʦʚʘ ʅ.ɺ., ʉʫʚʦʨʦʚ ɼ.ɸ., 2023. ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʞʫʨʥʘʣ, 2023,  ̄12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://qje.su/nauki-o-zemle/moskovskij-ekonomicheskij-zhurnal-12-2023-24/
https://qje.su/nauki-o-zemle/moskovskij-ekonomicheskij-zhurnal-12-2023-24/


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
122 

 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

Original article 

ʋɼʂ 624.131 

doi: 10.55186/2413046X_2023_8_12_631 

ʉʇʆʉʆɹ ʆʊʊɸʀɺɸʅʀʗ ʄɽʈɿʃʓʍ ɻʆʈʅʓʍ ʇʆʈʆɼ ʀ ɻʈʋʅʊʆɺ 

METHOD  OF THAWING  FROZEN ROCKS AND SOILS 

 

ʈʦʯʝʚ ɺʠʢʪʦʨ ʌʝʜʦʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʊʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

(ʬʠʣʠʘʣ) ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, E-mail: 

viktor-rochev74@mail.ru 

Rochev Viktor  Fedorovich, Candidate of Technical Sciences, Associate Professor, Technical 

Institute (branch) North-Eastern Federal University named after M.K. Ammosov, E-mail: viktor-

rochev74@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʘʥʘʣʠʟʠʨʫʶʪ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʦʪʪʘʠʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʤ, ʧʦʜʥʠʤʘʝʤʳʭ ʚ ʩʪʘʪʴʝ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɸʚʪʦʨʳ 

ʦʧʠʩʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ. ʉʪʘʪʴʷ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʴ 

ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʦʪʪʘʠʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʝʨʝʛʘʝʪ ʦʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʪ 

ʧʦʣʝʟʥʳʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʵʢʦʣʦʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʝʨʟʣʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʛʨʫʥʪʘʤʠ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʦʙʰʠʨʥʳʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ. 

Abstract. This article is a study devoted to effective methods and technologies for thawing 

frozen rocks and soils. The authors of the article consider various methods of defrosting, analyze 
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their advantages and disadvantages, and provide practical recommendations for optimizing the 

thawing process. One of the key topics raised in the article is the application of the latest 

technologies and innovations in the field of thawing frozen rocks. The authors describe the use 

of thermal and chemical methods, as well as mechanical devices for effective defrosting. The 

article draws attention to the importance of taking into account environmental aspects when 

choosing a thawing method and warns against potential negative consequences for the 

environment. This study will be useful for specialists and engineers working in the mining and 

construction industries, as well as for anyone who deals with technology and environmental 

issues when working with frozen rocks and soils. It provides an extensive overview of modern 

methods and solutions in this field and contributes to more efficient and environmentally safe 

work in frozen soils. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʝʥʝʨʘʮʠʷ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʩʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ, ʛʨʫʥʪʳ, ʨʝʞʠʤ 

ʟʘʪʦʧʣʝʥʠʷ 

Keywords: regeneration, rocks, thawing method, soils, flooding mode 

1. ʉʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʫʜʘʣʝʥʠʝ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʟʘʪʦʧʣʝʥʠʝ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʞʠʜʢʦʩʪʴʶ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʫʯʘʩʪʦʢ ʟʘʣʠʚʘʶʪ ʞʠʜʢʦʩʪʴʶ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʧʠʨʪʘ, ʦʪ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚʝʜʫʪ ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʠʨʪʘ, ʥʘ 

ʦʪʪʘʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʞʠʜʢʦʩʪʴ ʧʦʜʘʶʪ ʥʘʛʨʝʪʦʡ ʜʦ 30-50Áʉ, ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʶ ʚʝʜʫʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ ʠʣʠ ʧʦʨʦʜʳ, ʧʦʜʘʯʫ ʠ ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ ʥʘ 

ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʚʝʜʫʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʧʠʨʪʘ ʚ ʨʝʞʠʤʝ ʟʘʪʦʧʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ 10%. 

2. ʉʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ ʧʦ ʧ. 1, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʩʧʠʨʪʘ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʘʥʦʣ, ʵʪʘʥʦʣ ʠʣʠ ʧʨʦʧʘʥʦʣ. 

3. ʉʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ ʧʦ ʧ. 1, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʜʚʠʛʘʪʝʣʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠʣʠ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ. 

4. ʉʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ ʧʦ ʧ. 1, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ 

ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ ʚʝʜʫʪ ʧʨʠ ʧʦʜʚʦʜʝ ʪʝʧʣʘ ʦʪ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. 

ʆʧʠʩʘʥʠʝ ʩʧʦʩʦʙʘ 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʪʥʦʩʠʪʩʷ ʢ ʭʠʤʠʯʝʩʢʦʡ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʦʪʪʘʠʚʘʥʠʶ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
124 

 

 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʥʝʰʥʠʭ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʷʜʝʨʥʳʭ. 

ɼʘʥʥʳʝ ʈʦʩʢʦʤʜʨʘʛʤʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʦʣʦ 40% 

ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʩʪʨʘʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʘ 

ʤʝʥʝʝ 300 ʤʛ/ʤ
3
. ʇʨʠ ʪʘʢʠʭ ʥʠʟʢʠʭ ʩʦʜʝʨʞʘʥʠʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 1 ʛʨʘʤʤʘ ʟʦʣʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʟʨʳʭʣʠʪʴ ʧʨʠʤʝʨʥʦ 4-5 ʢʫʙʦʤʝʪʨʦʚ ʟʝʤʣʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʵʢʩʢʘʚʘʮʠʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʛʨʫʥʪʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʪʦʣʴʢʦ ʚ 2019 ʛʦʜʫ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ 

ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʜʦʙʳʪʦ 60,5 ʪʦʥʥʳ (23% ʦʙʱʝʡ ʜʦʙʳʯʠ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʷ ʠ ʇʨʠʘʤʫʨʴʷ ʚ ʩʚʷʟʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʟʦʥʥʦ- ʠ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʧʦʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʚ ʩʝʚʝʨʥʳʭ ʠ 

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʝʪ 4é5 

ʤ. ɺ ʤʝʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ. ʕʥʝʨʛʦʝʤʢʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʛʦ ʣʠʰʴ ʜʦ ʤʠʥʫʩ 

1ÁC ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʨʦʩʩʳʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʪʪʘʠʚʘʥʠʶ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ. 

ʇʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʩʪʘʣʠ ʠʛʨʘʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʥʝʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ: 

½ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ, ʧʝʨʝʤʝʱʝʥʠʠ ʛʨʫʥʪʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ; 

½ ʦʙʝʩʧʝʯʝʥʠʝ ʜʨʘʛʠ (ʠʣʠ ʧʨʦʤʧʨʠʙʦʨʦʚ) ʪʘʣʳʤʠ ʟʘʧʘʩʘʤʠ ʧʝʩʢʦʚ ʥʘ ʪʝʢʫʱʠʡ ʠ 

ʩʣʝʜʫʶʱʠʡ ʧʨʦʤʳʚʦʯʥʳʡ ʩʝʟʦʥ. 

ʇʨʠʯʠʥʳ, ʩʥʠʞʘʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʚʢʠ ʧʝʩʢʦʚ: ʧʦʟʜʥʝʝ ʥʘʩʪʫʧʣʝʥʠʝ 

ʪʝʧʣʦʛʦ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʤʝʜʣʝʥʥʘʷ ʦʪʪʘʡʢʘ ʚʘʣʫʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʟʘʪʨʫʜʥʷʶʱʘʷ 

ʧʦʩʣʦʡʥʦʝ ʩʥʷʪʠʝ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʘʷ ʚʘʞʥʦʩʪʴ ʧʨʠʜʘʝʪʩʷ ʭʦʨʦʰʝʡ ʧʦʜʛʦʪʦʚʢʝ ʧʦʣʠʛʦʥʦʚ, 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʛʠʜʨʦʦʪʪʘʡʢʠ ʠ 

ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʘʤ ʪʝʧʣʦʩʙʝʨʝʞʝʥʠʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʜʨʘʛʠ (ʧʨʦʤʧʨʠʙʦʨʘ) ʪʘʣʳʤʠ ʟʘʧʘʩʘʤʠ, ʟʘʥʠʤʘʶʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ (ʜʦ 10%), ʘ ʵʬʬʝʢʪ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʡ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʝʣʘʩʴ ʨʦʩʩʳʧʥʘʷ 

ʟʦʣʦʪʦʜʦʙʳʯʘ, ʧʦʜʚʝʨʞʝʥʘ ʩʝʟʦʥʥʦʤʫ ʧʨʦʤʝʨʟʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ. ɻʣʫʙʠʥʘ 
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ʧʨʦʤʝʨʟʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʩ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ ʜʦʭʦʜʠʪ ʜʦ 3-4 ʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 100% 

ʤʝʣʢʦʟʘʣʝʛʘʶʱʠʭ ʨʦʩʩʳʧʝʡ ʥʝ ʜʦʨʘʙʦʪʘʥʳ ʠʣʠ ʧʦʛʘʰʝʥʳ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʨʘʡʦʥʦʚ, ʧʦʨʘʞʝʥʥʳʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʦʡ, ʪʦ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʪʪʘʡʢʝ ʧʦʣʠʛʦʥʘ ʦʯʝʚʠʜʥʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʪʝʨʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʥʘʯʘʣʦ ʩʝʟʦʥʘ, ʪ.ʢ. ʠ ʜʨʘʛʠ ʠ ʧʨʦʤʧʨʠʙʦʨʳ 

ʭʨʦʥʠʯʝʩʢʠ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʪʘʣʳʤʠ ʧʝʩʢʘʤʠ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪʘʣʳʭ ʧʝʩʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʢʪʦ ʥʝ ʧʨʠʤʝʥʷʝʪ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʥʝʦʪʪʘʷʥʥʳʡ ʜʨʘʞʥʳʡ ʧʦʣʠʛʦʥ ʟʘʪʘʧʣʠʚʘʣʩʷ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ, ʦʜʥʘʢʦ, ʩʢʦʨʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʪʘʠʚʘʥʠʷ ʧʦʜ ʩʣʦʝʤ ʚʦʜʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 3-4 ʨʘʟʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʪʪʘʡʢʠ ʧʦʣʠʛʦʥʘ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

½ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ; 

½ ʧʦʩʣʦʡʥʦʝ ʦʪʪʘʠʚʘʥʠʝ; 

½ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ; 

½ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʜʨʝʥʘʞʥʦʝ ʦʪʪʘʠʚʘʥʠʝ; 

½ ʛʠʜʨʦʠʛʣʦʚʦʝ ʦʪʪʘʠʚʘʥʠʝ. 

ɸʥʘʣʦʛʠ 

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʧʘʪʝʥʪ ʈʌ ˉ2143032, 

ʦʧʫʙʣ. 20.12.1999), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʪʪʘʠʚʘʥʠʠ ʤʝʨʟʣʳʭ 

ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʴʜʦʟʘʧʦʣʥʝʥʥʦʡ ʪʨʝʱʠʥʳ ʛʠʜʨʦʨʘʟʨʳʚʘ ʤʝʞʜʫ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʫʤʷ ʩʢʚʘʞʠʥʘʤʠ 

ʥʘʛʥʝʪʘʶʪ ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ ʥʘʩʳʱʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʜʨʫʛʦʡ 

ʩʢʚʘʞʠʥʳ ʨʘʩʪʚʦʨʘ, ʨʘʟʫʙʦʞʝʥʥʦʛʦ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʝʟʘʤʝʨʟʘʥʠʶ 

ʨʘʩʪʚʦʨʘ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʨʟʣʳʭ ʧʦʨʦʜ. ʅʝʜʦʩʪʘʪʦʢ ʩʧʦʩʦʙʘ ð ʚʳʩʦʢʘʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ (RU 2295008), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʫʜʘʣʷʶʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʚʦʟʚʦʜʷʪ ʚʦʜʦʧʦʜʧʦʨʥʫʶ 

ʜʘʤʙʫ, ʟʘʣʠʚʘʶʪ ʫʯʘʩʪʦʢ ʩʣʦʝʤ ʚʦʜʳ ʠ ʦʪʚʦʜʷʪ ʚʦʜʫ ʟʘ ʧʨʝʜʝʣʳ ʫʯʘʩʪʢʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʪʝʤ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʙʫʨʷʪ ʨʷʜʳ ʩʢʚʘʞʠʥ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʢʣʘʜʳʚʘʶʪ ʚʦʜʦʩʙʨʦʩʥʫʶ 

ʪʨʫʙʫ, ʦʜʠʥ ʢʦʥʝʮ ʢʦʪʦʨʦʡ ʟʘʢʨʳʚʘʶʪ ʟʘʛʣʫʰʢʦʡ, ʘ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʟʘʜʚʠʞʢʫ ʠ ʚʦʜʦʩʣʠʚʥʦʡ ʧʘʪʨʫʙʦʢ, ʧʨʠ ʵʪʦʤ ʚ ʩʢʚʘʞʠʥʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʜʦʟʘʙʦʨʥʳʝ 

ʧʘʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʧʝʨʬʦʨʠʨʫʶʪ ʥʘ ʦʪʨʝʟʢʝ ʜʣʠʥʦʡ 0,5é1,0 ʤ ʩʦ ʩʪʦʨʦʥʳ ʟʘʙʦʷ ʩʢʚʘʞʠʥ 

ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 0,01é0,02 ʤ ʠ ʩ ʧʦʤʦʱʴʶ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʤʫʬʪ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ 
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ʚʦʜʦʩʙʨʦʩʥʦʡ ʪʨʫʙʝ (ʧʘʪʝʥʪ ʈʌ ˉ2295008, ʦʧʫʙʣ. 10.03.2007). ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʩʦʟʜʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʧʘʪʝʥʪ ʈʌ ˉ2315155, ʦʧʫʙʣ. 20.01.2008), 

ʚʢʣʶʯʘʶʱʠʡ ʫʜʘʣʝʥʠʝ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʩʦʦʨʫʞʝʥʠʝ 

ʧʠʪʘʶʱʝʡ, ʜʨʝʥʘʞʥʦʡ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʚ ʠ ʥʘʛʥʝʪʘʥʠʝ ʚ ʧʠʪʘʶʱʫʶ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ 

ʢʘʥʘʚʳ ʚʦʜʳ, ʥʘʛʨʝʪʦʡ ʟʘ ʩʯʝʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʥʘʛʥʝʪʘʝʤʫʶ 

ʚ ʢʘʥʘʚʳ ʚʦʜʫ ʥʘʛʨʝʚʘʶʪ ʩʦʣʷʥʳʤʠ ʩʦʣʥʝʯʥʳʤʠ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ 

ʜʥʝ ʧʠʪʘʶʱʝʡ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʩʧʦʩʦʙʘ ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʠʟʢʫʶ 

ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʪʪʘʡʢʠ ʚ ʛʨʫʥʪ, ʩʣʦʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ. 

ʀʟʚʝʩʪʝʥ ʪʘʢʞʝ ʩʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ (ʧʘʪʝʥʪ ʈʌ 

ˉ2276236, ʦʧʫʙʣ. 10.05.2006), ʧʨʠʥʷʪʳʡ ʟʘ ʧʨʦʪʦʪʠʧ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʷʪ ʫʜʘʣʝʥʠʝ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʟʘʪʦʧʣʝʥʠʝ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʞʠʜʢʦʩʪʴʶ, ʩʝʣʝʢʪʠʚʥʦ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʡ, 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʥʝʩʝʥʠʝʤ ʤʘʩʣʷʥʦʡ ʧʣʝʥʢʠ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʫʯʘʩʪʦʢ ʟʘʣʠʚʘʶʪ 

ʩʣʦʷʤʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʦ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʣʠ ʤʘʛʥʠʷ 6H2OĿMgCl2ʩ 

ʧʦʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʝ ʦʪ ʥʠʞʥʠʭ ʩʣʦʝʚ ʢ ʚʝʨʭʥʠʤ ʩʣʦʷʤ. ʅʝʜʦʩʪʘʪʢʦʤ ʩʧʦʩʦʙʘ 

ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʦʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ 

ʢʦʨʨʦʟʠʦʥʥʦʘʢʪʠʚʥʦʡ ʩʨʝʜʦʡ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʦʪʪʘʠʚʘʥʠʷ. 

ɿʘʜʘʯʘ ʥʘʩʪʦʷʱʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ð ʫʧʨʦʩʪʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ ʧʦʚʳʩʠʪʴ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʦʪʪʘʠʚʘʥʠʷ. 

ʉʧʦʩʦʙ ʦʪʪʘʡʢʠ 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʧʦʩʦʙʝ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʛʨʫʥʪʦʚ, ʚʢʣʶʯʘʶʱʝʤ ʫʜʘʣʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ, 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʪʦʧʣʝʥʠʝ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʞʠʜʢʦʩʪʴʶ, ʩʦʜʝʨʞʘʱʝʡ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʧʠʨʪʘ, ʦʪ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚʝʜʫʪ ʦʪʙʦʨ 

ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʩʭʦʜʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʠʨʪʘ, ʥʘ ʦʪʪʘʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʞʠʜʢʦʩʪʴ ʧʦʜʘʶʪ ʥʘʛʨʝʪʦʡ ʜʦ 30-50Áʉ, 

ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʚʝʜʫʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ ʠʣʠ ʧʦʨʦʜʳ, ʧʦʜʘʯʫ ʠ 

ʦʪʙʦʨ ʞʠʜʢʦʩʪʠ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʚʝʜʫʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʧʠʨʪʘ ʚ ʨʝʞʠʤʝ ʟʘʪʦʧʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ 10%. 

ʂʨʦʤʝ ʪʦʛʦ: 

½ ʚ ʢʘʯʝʩʪʚʝ ʩʧʠʨʪʘ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʘʥʦʣ, ʵʪʘʥʦʣ ʠʣʠ ʧʨʦʧʘʥʦʣ; 
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½ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʜʚʠʛʘʪʝʣʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠʣʠ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ; 

½ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ ʚʝʜʫʪ ʧʨʠ ʧʦʜʚʦʜʝ ʪʝʧʣʘ ʦʪ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. 

ʅʘ ʬʠʛʫʨʝ ʜʘʥʘ ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʘ, ʛʜʝ 1 ð ʦʪʪʘʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ, 2 ð ʧʦʜʘʯʘ 

ʞʠʜʢʦʩʪʠ, 3 ð ʦʪʚʦʜ ʞʠʜʢʦʩʪʠ, 4 ð ʨʝʛʝʥʝʨʘʮʠʷ, 5 ð ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ, 6 ð 

ʪʝʧʣʦʥʦʩʠʪʝʣʴ, 7 ð ʚʳʚʦʜ ʢʦʥʜʝʥʩʘʪʘ, 8 ð ʧʨʦʤʳʚʢʘ ʛʨʫʥʪʘ. 

ʇʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʠʟʦʙʨʝʪʝʥʠʷ ʩʣʫʞʠʪ ʩʧʦʩʦʙ ʦʪʪʘʠʚʘʥʠʷ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʠ ʛʨʫʥʪʦʚ, ʦʧʠʩʘʥʥʳʡ ʥʠʞʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʳʙʨʘʥ ʨʘʡʦʥ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʗʢʫʪʠʠ 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ, Áʉ), ʛʜʝ 

ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɺ ʠʟʣʘʛʘʝʤʦʤ ʧʨʠʤʝʨʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʦ ʦʪʪʘʠʚʘʥʠʝ ʤʝʨʟʣʳʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʜʨʘʞʥʳʤ ʩʧʦʩʦʙʦʤ. 

ɼʨʘʞʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʣʫʯʰʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ð ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʨʘʛ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚʳʝʤʢʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠ ʧʝʩʢʦʚ, ʦʙʦʛʘʱʝʥʠʝ ʧʝʩʢʦʚ, 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝ). ɼʨʘʛʘʤʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʛʦʨʥʦʡ 

ʤʘʩʩʳ ʧʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ ʨʘʟʨʘʙʦʪʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʨʘʞʥʦʛʦ ʬʣʦʪʘ, ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʚʳʝʤʢʝ ʠ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʟʷʪʳ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨ. 

ɺʘʯʘ (ʪʘʙʣʠʮʘ 1). 
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ʋʯʘʩʪʦʢ ʨʦʩʩʳʧʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʛʦʜ ʢ 

ʨʘʟʨʘʙʦʪʢʝ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʙʣʦʢʠ ʠʟ ʫʩʣʦʚʠʡ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʝʨʦʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʡ 

ʩʫʪʦʯʥʦʡ ʦʪʪʘʡʢʠ ʧʝʩʢʦʚ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʟʘʧʘʩʘʭ ʠ ʧʦʣʥʦʡ ʦʪʨʘʙʦʪʢʠ ʚʩʝʭ 

ʚʳʜʝʣʝʥʥʳʭ ʙʣʦʢʦʚ ʚ ʪʝʯʝʥʠʝ ʧʨʦʤʳʚʦʯʥʦʛʦ ʩʝʟʦʥʘ. 

ʈʘʙʦʪʳ ʧʦ ʚʩʢʨʳʪʠʶ ʚʢʣʶʯʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʛʦʨʠʟʦʥʪʫ ʟʘʣʝʞʠ, ʪ.ʝ. ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ ʵʪʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʨʘʟʤʝʱʝʥʠʷ ʛʦʨʥʳʭ ʤʘʰʠʥ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩ 

ʧʦʤʦʱʴʶ ʙʫʣʴʜʦʟʝʨʘ ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 1 ʫʜʘʣʷʶʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʠ 

ʧʣʘʥʠʨʫʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʣʠʛʦʥʘ. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʟʘʪʦʧʣʝʥʠʝ 

ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʤʝʨʟʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʣʦʷʤʠ ʞʠʜʢʦʩʪʠ 2 ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʠʪʴ 

ʩʢʦʨʦʩʪʴ ʦʪʪʘʠʚʘʥʠʷ ʧʦʨʦʜ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ 8 (ʧʝʩʢʦʚ) ʨʘʩʩʤʦʪʨʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʙʦʨʘ ʄʇɼ-6ʄ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʝʩʢʠ ʧʦʜʘʶʪʩʷ ʙʫʣʴʜʦʟʝʨʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʘʚʘʣʦʯʥʳʡ ʣʶʢ ʩʢʨʫʙʙʝʨʘ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʟʠʥʪʝʛʨʘʮʠʷ 

ʧʝʩʢʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʛʨʦʭʦʯʝʥʠʝ ʠʭ ʥʘ ʜʚʝ ʬʨʘʢʮʠʠ. ʌʨʘʢʮʠʷ ʧʝʩʢʦʚ ʤʝʣʴʯʝ 30 ʤʤ 

ʦʙʦʛʘʱʘʝʪʩʷ ʥʘ ʰʣʶʟʝ ʤʝʣʢʦʛʦ ʥʘʧʦʣʥʝʥʠʷ, ʘ ʬʨʘʢʮʠʷ ʢʨʫʧʥʝʝ 30 ʤʤ ʚʳʢʣʘʜʳʚʘʝʪʩʷ 

ʛʘʣʝʯʥʳʤ ʩʪʘʢʝʨʦʤ ʚ ʦʪʚʘʣ, ʭʚʦʩʪʳ ʧʨʦʤʳʚʢʠ ʧʝʩʢʦʚ ʥʘ ʰʣʶʟʝ ʫʜʘʣʷʶʪʩʷ ʠʟ ʧʨʠʙʦʨʘ 
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ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ 8 ʩʘʤʦʪʝʢʦʤ ʚ ʧʦʪʦʢʝ ʧʫʣʴʧʳ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʠʭ ʫʙʦʨʢʠ ʧʨʠʤʝʥʷʶʪ ʟʝʤʣʝʩʦʩ ʠʣʠ ʛʠʜʨʦʵʣʝʚʘʪʦʨ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʪʘʢʞʝ ʧʨʠʙʦʨʘ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ 8 ʪʠʧʘ ʌʄɺ ð 200 ʊʈʅ (ɸʚʩʪʨʠʷ) ʠʣʠ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ 

ʜʨʘʞʥʦʛʦ ʬʣʦʪʘ, ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʟʤʦʨʘʞʠʚʘʥʠʝ ʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ ʠ ʝʛʦ ʧʝʨʝʭʦʜ ʠʟ ʪʚʝʨʜʦʤʝʨʟʣʦʛʦ ʚ 

ʤʝʨʟʣʦʧʣʘʩʪʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʜʢʦʩʪʠ 2 ʩ ʛʨʫʥʪʦʤ ʥʘ 

ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 1. 

ʃʝʜ ʚ ʤʝʨʟʣʦʤ ʛʨʫʥʪʝ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1 ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ: ʧʦʨʦʚʦʡ ʣʝʜ (ʣʝʜ-

ʮʝʤʝʥʪ), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʨʘʭ ʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ ʠ ʮʝʤʝʥʪʠʨʫʝʪ ʝʛʦ ʯʘʩʪʠʮʳ ʠʣʠ ʠʭ 

ʘʛʨʝʛʘʪʳ; ʣʝʜʷʥʳʝ ʚʢʣʶʯʝʥʠʷ ð ʧʨʦʩʣʦʡʢʠ, ʣʠʥʟʳ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʣʴʜʘ. ʆʩʥʦʚʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ: ʩʫʤʤʘʨʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʣʴʜʠʩʪʦʩʪʴ ʠ ʦʙʲʝʤʥʳʡ ʚʝʩ 

ð ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʢʨʠʦʛʝʥʥʦʡ ʪʝʢʩʪʫʨʳ. 

ʆʪʪʘʠʚʘʥʠʝ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʜʢʦʩʪʠ 2 ʩ ʛʨʫʥʪʦʤ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1 

ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ 0ÁC ʧʨʠ 

ʬʘʟʦʚʦʤ ʧʝʨʝʭʦʜʝ ʣʴʜʘ ʚ ʚʦʜʫ ʧʨʠʤʝʨʥʦ 335 ʢɼʞ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʪʝʤ ʚ ʙʦʣʴʰʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʜʘʝʪʩʷ ʬʫʥʪʫ, ʯʝʤ ʪʦʣʱʝ ʩʥʝʛʦʚʦʡ ʧʦʢʨʦʚ ʥʘ ʨʘʟʤʦʨʘʞʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 

(ʘʚʪ. ʩʚʠʜ. SU ˉ503004, ʄʇʂ E02D 3/10, 1976 ʛ.). ʕʪʘ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʩʥʠʞʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʞʠʜʢʦʩʪʠ 2. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʧʠʨʪ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʚʟʷʪ ʵʪʘʥʦʣ, 

ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʞʠʜʢʦʩʪʠ 2, ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʣʴʜʦʤ ʛʨʫʥʪʘ ʦʪʪʘʠʚʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʘʥʦʣʘ ʩ ʚʦʜʦʡ ð ʨʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʝʩʢʘʷ. ʀʟʤʝʥʝʥʠʝ 

ʵʥʪʘʣʴʧʠʠ ʵʪʦʡ ʨʝʘʢʮʠʠ ʧʨʠ 18ÁC ʩ ʫʯʘʩʪʠʝʤ 1 ʤʦʣʷ ʵʪʘʥʦʣʘ ʠ 5.24 ʤʦʣʝʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 

ð 5,99 ʢɼʞ. ʕʪʘ ʚʝʣʠʯʠʥʘ, ʚʟʷʪʘʷ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʧʣʦʚʦʤʫ ʵʬʬʝʢʪʫ 

ʨʘʩʪʚʦʨʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 1 ʢʛ 33% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʘ ʪʨʝʙʫʝʪʩʷ 

328 ʛ ʵʪʘʥʦʣʘ ʠ 672 ʛ ʚʦʜʳ. ʇʨʠ 18ÁC ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩʧʠʨʪʘ ʞʠʜʢʦʩʪʠ 2 ʩ ʚʦʜʦʡ 

ʚʳʜʝʣʠʪʩʷ 42.7 ʢɼʞ ʪʝʧʣʘ, ʝʱʝ 65 ʢɼʞ ʥʫʞʥʦ ʦʪʦʙʨʘʪʴ ʫ ʨʘʩʪʚʦʨʘ, ʯʪʦʙʳ ʦʭʣʘʜʠʪʴ ʝʛʦ ʜʦ 

0 ʛʨʘʜ. ʕʪʦ ʪʝʧʣʦ ʟʘʙʝʨʝʪ ʧʣʘʚʷʱʠʡʩʷ ʣʝʜ ʛʨʫʥʪʘ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1, ʥʦ ʥʝ ʚʩʝ 672 ʛ, ʘ 

ʪʦʣʴʢʦ 1/3 ʝʛʦ ʯʘʩʪʴ. ʆʩʪʘʣʴʥʳʝ 2/3 ʯʘʩʪʠ ʣʴʜʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʦʭʣʘʞʜʝʥʠʝ 

ʨʘʩʪʚʦʨʘ ʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʜʚʦʜʘ ʚʥʝʰʥʝʛʦ ʪʝʧʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʦʚʝʩʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʞʠʜʢʦʩʪʠ 2 (ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ) ʠ ʣʴʜʘ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1, 

ʦʪʨʠʮʘʪʝʣʴʥʘ ʠ ʨʘʚʥʘ ʚʟʷʪʦʡ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ ʚʝʣʠʯʠʥʝ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʤʝʨʟʘʥʠʷ ʨʘʩʪʚʦʨʘ. ɼʣʷ 49.4% ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʘ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ð 36 ʛʨʘʜ., ʘ ʜʣʷ 35.4% 

ʨʘʩʪʚʦʨʘ ð 25.7 ʛʨʘʜ. ʇʣʘʚʣʝʥʠʝ ʣʴʜʘ ʚ ʩʧʠʨʪʦʚʦʡ ʩʨʝʜʝ ʧʨʦʮʝʩʩ ʥʝʨʘʚʥʦʚʝʩʥʳʡ, ʥʦ 
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ʩʠʩʪʝʤʘ ʩʪʨʝʤʠʪʩʷ ʢ ʨʘʚʥʦʚʝʩʠʶ ʠ ʧʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʩʪʨʦ ʧʦʥʠʞʘʝʪʩʷ. ɺ ʣʠʪʨʦʚʦʤ 

ʦʙʲʝʤʝ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1 ʪʝʤʧʝʨʘʪʫʨʘ ʩʤʝʩʠ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʤʠʥʫʩ 13.5 

ʛʨʘʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʜʨʘʞʥʳʤ ʤʝʪʦʜʦʤ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʧʨʠʙʦʨʝ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ 8. ʕʪʦ ʧʨʦʜʣʷʝʪ ʩʝʟʦʥ ʧʨʦʤʳʚʢʠ ʥʘ 2-3 ʤʝʩʷʮʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʧʠʨʪʘ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʘʢʞʝ ʧʨʦʧʘʥʦʣ ʠ ʤʝʪʘʥʦʣ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ 

ʞʠʜʢʦʩʪʠ 2 ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʦʣʠ, ʥʘʧʨʠʤʝʨ ʭʣʦʨʠʜʳ. 

ʉ ʮʝʣʴʶ ʨʝʟʢʦ ʫʤʝʥʴʰʠʪʴ ʟʘʚʦʟ ʩʧʠʨʪʘ ʥʘ ʧʣʦʱʘʜʢʫ ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1 ʚ 

ʟʘʷʚʣʷʝʤʦʤ ʩʧʦʩʦʙʝ ʧʨʦʚʦʜʷʪ ʦʪʚʦʜ ʞʠʜʢʦʩʪʠ 3 ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ 4, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʷʪ 

ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʠʨʪʘ ʚ ʞʠʜʢʦʩʪʠ 2 ʟʘ ʩʯʝʪ ʧʦʜʚʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

ʧʦʤʦʱʴʶ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 6, ʥʘʛʨʝʚʘʝʤʦʛʦ ʩʪʦʨʦʥʥʠʤ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʝʧʣʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʠʣʠ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ 5. 

ʀʟʙʳʪʦʢ ʚʦʜʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ 4, ʫʜʘʣʷʶʪ ʧʨʠ ʚʳʚʦʜʝ ʢʦʥʜʝʥʩʘʪʘ 7. 

ʇʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ 4 ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʪʝʧʣʦʚʦʡ ʜʠʩʪʠʣʣʷʮʠʠ 

ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʮʝʩʩʫ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʥʘʧʨʠʤʝʨ ʧʦ ʧʨʦʮʝʩʩʫ ʪʠʧʘ ʵʥʝʨʛʦʙʣʦʢʘ 

ɹʅ-350 ʚ ʂʘʟʘʭʩʪʘʥʝ ʠʣʠ ʧʦ ʧʨʦʮʝʩʩʫ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. ɼʣʷ ʜʠʩʪʠʣʣʷʮʠʠ ʠ 

ʨʝʢʪʠʬʠʢʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 100ÁC ʜʘʞʝ ʚ ʩʣʫʯʘʝ 

ʵʪʘʥʦʣʘ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʧʘʥʦʣʘ ʠ ʤʝʪʘʥʦʣʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘ 10-20ÁC ʥʠʞʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʧʘʥʦʣ ʠ ʚʦʜʘ ʬʦʨʤʠʨʫʶʪ ʘʟʝʦʪʨʦʧ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʪʦʡ ʜʠʩʪʠʣʣʷʮʠʠ 

ʧʦʣʫʯʘʝʪʩʷ ʨʘʩʪʚʦʨ ʞʠʜʢʦʩʪʠ 2, ʢʦʪʦʨʳʡ ʥʘ 87,9% ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʧʘʥʦʣʘ ʠ ʥʘ 12,1% ʠʟ 

ʚʦʜʳ. 

ɺ ʩʣʫʯʘʝ ʵʪʘʥʦʣʘ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʪʠʣʣʷʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʧʠʨʪʘ ʚ ʞʠʜʢʦʩʪʠ 2 ʥʘ ʫʨʦʚʥʝ 65-68%, ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʦʢʦʣʦ 88ÁC (ʪʘʙʣʠʮʘ 2). 

 

ɺ ʩʣʫʯʘʝ ʨʝʢʪʠʬʠʢʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʠʨʪʘ ʚ ʞʠʜʢʦʩʪʠ 2 ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʜʦ 

75-80%. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʚʦʜ ʢʦʥʜʝʥʩʘʪʘ 7 ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʟʘʪʦʧʣʝʥʥʳʡ ʦʙʲʝʤ 
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ʦʪʪʘʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 1. ɺ ʧʨʦʮʝʩʩʝ ʨʝʛʝʥʝʨʘʮʠʠ 4 ʚʦʟʤʦʞʥʘ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ 

ʨʝʢʪʠʬʠʢʘʮʠʠ ʠ ʜʠʩʪʠʣʣʷʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʘ ʦʪʪʘʠʚʘʥʠʷ ʚ ʤʝʨʟʣʦʤ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʪʪʘʠʚʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ 1 ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʢʘʤʫʬʣʝʪʥʳʝ ʧʦʣʦʩʪʠ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʠ ʩʝʪʴ ʪʨʝʱʠʥ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʫʪʝʤ ʚʟʨʳʚʘʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʢʘʤʫʬʣʝʪʥʳʭ ʟʘʨʷʜʦʚ ɺɺ ʠʣʠ 

ʵʣʝʢʪʨʦʛʠʜʨʦʨʘʟʨʳʚʦʤ ʧʣʘʩʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʚʢʠ ʛʨʫʥʪʘ 8 ʯʝʰʫʡʯʘʪʦʝ ʟʦʣʦʪʦ ʠʥʦʛʜʘ ʧʣʘʚʘʝʪ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʳ, ʧʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʫʥʦʩʘ ʩ ʧʫʣʴʧʦʡ ʧʨʠ ʦʪʚʦʜʝ ʞʠʜʢʦʩʪʠ 3 ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ 

4 ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʟʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʞʠʜʢʦʩʪʠ 2, ʯʪʦ ʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʠʨʪʘ, ʠʤʝʶʱʝʛʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, 

ʤʅ/ʤ (ʧʨʠ 20ÁC), ʨʘʚʥʦʝ 22 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 77 ʤʅ/ʤ (ʧʨʠ 20ÁC) ʫ ʚʦʜʳ. ʇʦʜʘʯʫ ʠ ʦʪʙʦʨ 

ʞʠʜʢʦʩʪʠ 2 ʥʘ ʦʪʪʘʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 1 ʚʝʜʫʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʧʠʨʪʘ ʚ ʨʝʞʠʤʝ ʟʘʪʦʧʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ 10%. 

ʅʘ ʦʪʪʘʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ 1 ʞʠʜʢʦʩʪʴ 2 ʧʦʜʘʶʪ ʥʘʛʨʝʪʦʡ ʜʦ 30-50ÁC, ʯʪʦ ʚʦʟʤʦʞʥʦ 

ʩʦʚʤʝʩʪʠʪʴ ʩ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤ ʥʘʛʨʝʚʦʤ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠʟ ʦʪʚʦʜʘ ʞʠʜʢʦʩʪʠ 3. 

ɺʦʟʤʦʞʥʦ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ 2 ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ 

ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠʣʠ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʜʠʟʝʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʪʠʧʘ ʗʄɿ ʟʘ ʩʯʝʪ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʠ 

ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʥʘʛʨʝʚʘ ʞʠʜʢʦʩʪʠ 2 (ʩʤ. ʪʘʙʣʠʮʫ 4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ 

ʦʩʥʦʚʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʠʧʘ ʗʄɿ). ɺ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʵʪʠ ʪʝʧʣʦʚʳʝ ʦʪʙʦʨʳ 

ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʦʪʦʧʠʪʝʣʴʥʳʝ ʥʫʞʜʳ. 

 

ɿʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʫʜʘʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 2-3 ʤʝʩʷʮʘ ʧʨʦʜʣʠʪʴ 

ʧʨʦʮʝʩʩ ʜʨʘʞʥʦʡ ʜʦʙʳʯʠ, ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʦʪʪʘʠʚʘʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ, ʫʧʨʦʩʪʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ ʧʦʚʳʩʠʪʴ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ ʟʦʣʦʪʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
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ʊʘʜʞʠʢʠʩʪʘʥ, ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʳʤ ʬʦʨʤʘʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʳʥʦʯʥʫʶ 

ʵʢʦʥʦʤʠʢʫ. ʈʘʩʢʨʳʪʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʨʝʬʦʨʤʳ, ʦʩʚʝʱʝʥʳ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʘʥʥʦʡ 

http://qje.su/wp-content/uploads/2023/12/Emblema-MEZH.png
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ʨʝʬʦʨʤʳ. ʇʨʠʚʝʜʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʝʸ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ 

ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʣʦʱʘʜʝʡ ʧʘʰʥʠ ʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

Abstract. The article is devoted to the implementation of land reform in the Republic of 

Tajikistan, for the transition to new forms of management during the transition to a market 

economy. The purpose and objectives of the reform are revealed, the pros and cons of this 

reform are highlighted. The current state of the land fund, its shortcomings, the dynamics of 

changes in unused arable land areas are presented and tasks are set to eliminate them, with the 

aim of further effective use. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴ, ʨʳʥʦʯʥʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ, ʦʩʚʦʝʥʠʝ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ 

Key words: land reform, land use and protection, market economy, land fund, agricultural land 

turnover, development of unused and fallow lands 

ɿʝʤʣʷ ʦʩʥʦʚʥʦʡ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʙʘʟʠʩ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʟʝʤʣʷ 

ʠʤʝʝʪ ʦʩʦʙʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʨʝʩʫʨʩ, ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʷ ʠ ʢʘʢ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʥʝʧʨʝʨʳʚʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʤʘʪʝʨʠʘʣʴʥʳʝ ʙʣʘʛʘ ʠ 

ʚʳʧʦʣʥʷʶʱʘʷ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʱʝʩʪʚʫ. ʆʥʦ 

ʷʚʣʷʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʚʘʣʦʩʴ ʧʨʘʚʠʣʴʥʦʤʫ ʨʝʰʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ɺ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʚʦʜʠʣʘʩʴ 

ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ, ʜʣʷ ʯʝʛʦ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆ ʟʝʤʝʣʴʥʦʡ 

ʨʝʬʦʨʤʝè ʦʪ 5 ʤʘʨʪʘ 1992 ʛʦʜʘ, ˉ 594. 

ɿʘʜʘʯʘʤʠ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʘ ʟʝʤʣʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʥʦʛʦʫʢʣʘʜʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʝ ʦʧʨʝʜʝʣʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ: 
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1. ɿʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʢ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ 

ʟʝʤʝʣʴʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. 

2. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʘʚʦ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʠ 

ʢʦʣʣʝʢʪʠʚʘ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʬʦʨʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʝʤʣʝ. 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʪʨʝʙʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʨʘʥʝʝ ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʧʨʝʜʢʘʤ ʠ ʨʝʣʠʛʠʦʟʥʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʷʚʣʷʶʪʩʷ: 

½ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʩʝʭ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʟʝʤʣʝʚʣʘʜʝʥʠʷʤ, 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷʤ ʠ ʚʠʜʘʤ ʫʛʦʜʠʡ; 

½ ʚʳʷʚʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʥʘ ʤʝʩʪʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ; 

½ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴ ʚ ʧʦʞʠʟʥʝʥʥʦ ʥʘʩʣʝʜʫʝʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʞʜʘʥʘʤ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʭʢʘʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʘʨʦʜʥʳʭ ʨʝʤʝʩʝʣ, ʘ ʪʘʢʞʝ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʚ ʩʣʫʯʘʷʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ; 

½ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʛʨʘʥʠʮ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʠʭ ʟʝʤʝʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

½ ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʝʨʝʨʝʛʠʩʪʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ 

[2]. 

ʇʨʠʚʝʜʸʥʥʘʷ ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ, ʧʝʨʝʭʦʜ ʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʡ 

ʨʝʬʦʨʤʳ ʠʛʨʘʝʪ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ. ʉʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʦʜʝʡʩʪʚʫʝʪ 

ʬʦʨʤʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʠ ʩʫʱʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʎʝʣʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤ ʬʦʥʜʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʦʭʨʘʥʘ ʟʝʤʝʣʴ ʢʘʢ ʛʣʘʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 01.01.2023 ʛʦʜʫ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʩʦʩʪʘʚʣʷʝʪ: 
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ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩʚʳʰʝ 80 ʪʳʩ. ʛʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʦʭʦʤ 

ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 74 ʪʳʩ. ʛʘ ʩʦʩʪʘʚʣʷʝʪ ʢʘʤʝʥʠʩʪʳʝ ʟʝʤʣʠ, ʙʦʣʝʝ 115 ʪʳʩ. ʛʘ ð 

ʟʘʩʦʣʝʥʥʳʝ ʟʝʤʣʠ. ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʷʚʣʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʚ ʥʝʡ 

ʢʦʥʢʨʝʪʥʦʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɼʨʫʛʦʡ ʥʝʤʘʣʦʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. ɺ 2022 ʛʦʜʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʩʪʘʣʠʩʴ ʚʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ 4284 

ʛʘ ʧʘʰʥʠ, ʠʟ ʥʠʭ 3897 ʛʘ ð ʦʨʦʰʘʝʤʘʷ ʧʘʰʥʷ. ʂʨʦʤʝ ʵʪʠʭ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʝʪʩʷ 20301 ʛʘ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ, ʠʟ ʥʠʭ 17608 ʛʘ ð ʦʨʦʰʘʝʤʳʝ, ʢʦʪʦʨʳʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. ʕʪʠ ʟʝʤʣʠ ʚ 

ʦʩʥʦʚʥʦʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘʩʦʩʦʚ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ [3]. 

ɼʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʚʥʦʩʷʪ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʪʠʭ ʟʝʤʝʣʴ ʧʦ ʤʠʥʠʩʪʝʨʩʪʚʘʤ ʠ ʚʝʜʦʤʩʪʚʘʤ ʨʝʩʧʫʙʣʠʢʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʢʦʦʧʝʨʘʪʠʚʘʤ, ʦʙʱʝʩʪʚʘʤ, ʜʨʫʛʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʪʜʝʣʴʥʳʤ ʛʨʘʞʜʘʥʘʤ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʚʦʠʪʴ ʵʪʠ ʟʝʤʣʠ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤ ʬʦʥʜʦʤ 

ʷʚʣʷʶʪʩʷ: 

½ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʛʘʨʘʥʪʠʡ 

ʧʨʘʚ ʫʯʘʩʪʥʠʢʦʚ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ; 

½ ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ; 

½ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ; 

½ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʪʫʩʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʟʝʤʝʣʴ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ; 

½ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʛʨʘʞʜʘʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʠ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʧʦʨʷʜʦʢ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʡ, ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʩʪʘʪʴʝ 

ʦʩʚʝʱʝʥʳ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥʘʭ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɸʚʪʦʨʳ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʬʫʥʢʮʠʡ. 

ʊʘʢʞʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʧʨʦʬʝʩʩʦʨʦʚ ʠ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʦʡ ʠ 

ʢ ʢʘʢʠʤ ʚʳʚʦʜʘʤ ʧʨʠʰʣʠ ʧʦʩʣʝ ʝʝ ʠʟʫʯʝʥʠʷ. ɸʚʪʦʨʘʤʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʵʢʩʧʝʨʪʘʤ, ʘ ʪʘʢʞʝ 

ʩʪʫʜʝʥʪʘʤ ʚʫʟʦʚ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Abstract. In this article, ways to improve the ecological and landscape approach are proposed 

and characterized. The article highlights the approaches that are successfully applied in various 

aspects of landscape analysis. The authors emphasize that the main component is the 

implementation of monitoring functions by the state. The authors also identify professors and 

scientists who have dealt with this topic and what conclusions they came to after studying it. The 

authors conclude which methods are crucial in maintaining the sustainable development of 

agricultural landscapes. This article may be useful for specialists, experts, as well as university 

students in agricultural landscape activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪ, ʟʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʤʦʥʠʪʦʨʠʥʛ, ʧʨʦʬʝʩʩʦʨ 

Keywords: landscape, land reform, environmental sustainability of the agricultural landscape, 

soil degradation, monitoring, professor 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ɺ. ɺʦʣʴʥʦʚʘ ʦʩʚʝʱʘʝʪʩʷ ʪʝʤʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʆʥ ʚʳʜʝʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: 

ʣʦʢʘʣʴʥʳʡ ʢʦʥʪʫʨ, ʨʘʡʦʥ, ʤʝʩʪʥʦʩʪʴ, ʤʘʩʩʠʚ ʠ ʦʢʨʫʛ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʫʨʦʚʥʝʡ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʫʨʦʚʥʷʤʠ. ʈʘʟʙʠʝʥʠʝ ʥʘ ʫʨʦʚʥʠ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʃʦʢʘʣʴʥʳʡ ʢʦʥʪʫʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʝʜʠʥʠʮʫ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɻʨʫʧʧʘ ʣʦʢʘʣʴʥʳʭ 

ʢʦʥʪʫʨʦʚ ʩ ʧʦʭʦʞʝʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʨʘʟʫʶʪ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʡ ʤʘʩʩʠʚ. 

ɸʛʨʦʣʘʥʜʰʘʬʪʥʘʷ ʤʝʩʪʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʤʘʩʩʠʚʦʚ ʚ ʨʘʤʢʘʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʦʙʱʠʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʣʠʟʣʝʞʘʱʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʝ ʤʝʩʪʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʝʜʠʥʩʪʚʦ ʩ ʝʜʠʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɸʛʨʦʣʘʥʜʰʘʬʪʥʳʡ ʨʘʡʦʥ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʞʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʭ ʤʝʩʪʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʩ ʦʜʥʦʪʠʧʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʨʘʡʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʭʦʞʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɸʛʨʦʣʘʥʜʰʘʬʪʥʳʡ ʦʢʨʫʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʫʧʧʫ ʩʤʝʞʥʳʭ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʘʟʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ[1]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ɺ. ɺʦʣʴʥʦʚʘ ʧʦʟʚʦʣʷʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʠ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɸʛʨʦʣʘʥʜʰʘʬʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʟʝʤʝʣʴʥʳʡ ʤʘʩʩʠʚ, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʝʤʣʝʜʝʣʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ. ʆʥ 

ʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʠʝʡ ʚʦʜʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ɸʛʨʦʣʘʥʜʰʘʬʪ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ 

ʠʟʫʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʵʢʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʏʪʦʙʳ ʙʦʣʝʝ ʧʦʣʥʦ ʦʭʚʘʪʠʪʴ ʧʦʥʷʪʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʧʦʥʠʤʘʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ çʪʝʨʤʠʥ çʘʛʨʦʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʩʠʩʪʝʤʘè ʠʣʠ 

çʘʛʨʦʵʢʦʩʠʩʪʝʤʘè, ʢʦʪʦʨʳʡ ʧʦʜʯʝʨʢʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʞʠʚʳʤʠ ʠ 

ʥʝʞʠʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʘ. ɺ ʨʘʤʢʘʭ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ 

ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ: ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳè. 

ʏʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʧʦʣʥʦʮʝʥʥʦʡ ʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʳ ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʘ 

ʝʱʝ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʘʩʪʢʘ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʳ, ʫʯʠʪʳʚʘʷ ʠʭ 

ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʝ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʩʝʯʝʥʠʶ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʠ ʦʩʪʘʣʴʥʳʭ 

ʨʝʛʨʝʩʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʦʯʚ. ʕʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʘʢʠʭ ʢʘʢ ʤʫʣʴʯʠʨʦʚʘʥʠʝ, 

ʧʦʩʝʚ ʟʘʱʠʪʥʳʭ ʢʫʣʴʪʫʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʨʨʘʩ ʠ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʫʜʦʙʨʝʥʠʷ ʠ ʤʝʣʠʦʨʘʥʪʳ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʘʚʠʣʴʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʚʥʝʩʝʥʠʷ. 

ʅʘʢʦʥʝʮ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʰʠʥʳ, ʦʨʫʜʠʷ ʠ ʘʛʨʝʛʘʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʥʳʥʝʰʥʝʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʢ ʣʦʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʘ ʘʛʨʦʣʘʥʜʰʘʬʪʘ. ʈʝʰʝʥʠʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʙʲʷʩʥʷʣʠʩʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʪʨʫʜʘʭ ʧʨʦʬʝʩʩʦʨʘ 

ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʘ ʟʥʘʥʠʝ ʦ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʝʜʠʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʣʦ ʥʘʫʢʫ ʦ ʣʘʥʜʰʘʬʪʘʭ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʦʩʪʘʚʘ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʩʪʘʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʵʪʦʤ ʫʯʝʥʠʠ[2]. 

ʉ ʮʝʣʴʶ ʦʙʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʟʥʘʥʠʷ 

ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠ ʟʘʧʫʱʝʥʳ ʟʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ. ʇʝʨʚʳʝ ʰʘʛʠ ʚ ʵʪʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʚʝʣʠʢʠʤ ʫʯʝʥʳʤ ɸ.ʀ. ɹʘʨʘʝʚʳʤ[3]. ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʩʪʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʉʦʟʜʘʥʠʝ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʥʠʢʘʣʦ ʚ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʩʠʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ ʥʘ ʘʛʨʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʪʨʫʢʪʫʨʳ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʵʢʦʣʦʛʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʠʧʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʛʨʘʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ, 

ʧʦʢʘʟʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʢʨʘʡʥʦʩʪʠ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ[4]. 

ʆʜʥʦʡ ʠʟ ʢʨʘʡʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʚʳʨʘʙʦʪʘʥʥʦʩʪʴ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʧʘʩʘ ʠ ʚʠʜʘʤ ʪʨʫʜʦʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ. ʊʘʢʞʝ, ʟʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴʶ, 

ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʙʦʨ ʬʝʨʤʝʨʦʚ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʨʳʥʦʯʥʦʡ ʤʦʪʠʚʘʮʠʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʩʜʝʨʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʉʣʘʙʘʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ, ʢʦʪʦʨʳʡ 

ʤʝʰʘʝʪ ʜʦʩʪʠʞʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʘʞʥʳʤ ʟʥʘʯʠʪʩʷ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʥʘʣʠʟʘ ʫʯʘʩʪʢʘ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʉʦʨʪʠʨʦʚʢʘ ʩʠʩʪʝʤ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 

ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ, ʥʦ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʳʥʝʰʥʝʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʨʦʚʥʷ ʧʨʦʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʚʦʡʩʪʚʘ. ʆʥʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʫʯʝʪʦʤ ʩʘʤʦʛʦ ʛʣʘʚʥʦʛʦ ʟʚʝʥʘ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʧʨʠʨʦʜʥʳʡ ʙʘʣʘʥʩ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʝ[5]. 

ʇʦʣʦʞʝʥʠʝ ʨʘʟʤʝʨʘ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ 

ʫʞʝ ʤʥʦʛʦ ʣʝʪ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʪʦ 

ʝʩʪʴ ʥʘ ʩʚʷʟʠ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪ ʧʨʠʨʦʜʥʳʭ ʯʘʩʪʝʡ ʩʨʝʜʳ. ɺ ʪʘʢʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʛʨʘʥʠʮʘʤʠ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʫʙʝʞʠ, ʪʘʢʠʝ ʢʘʢ ʨʫʩʣʘ ʨʝʢ, ʣʦʱʠʥʳ ʠ 

ʦʚʨʘʛʠ, ʠʣʠ ʧʦʯʚʝʥʥʳʝ ʘʨʝʘʣʳ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ 

ɺ.ɸ. ɹʘʨʘʥʦʚʳʤ[6] ʠ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ. ʀʩʪʦʯʥʠʢʦʤ ʜʣʷ ʵʪʦʛʦ ʚʳʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʣʘʥʜʰʘʬʪʥʦ-ʙʘʩʩʝʡʥʦʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʙʣʘʛʦʧʦʣʫʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʦʨʦʥʘʭ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʚʦʜʦʦʙʤʝʥʘ ʚ ʙʘʩʩʝʡʥʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʋʯʝʥʳʡ ʄ.ʀ. ʃʦʧʳʨʝʚ ʨʝʢʦʤʝʥʜʦʚʘʣ ʥʝʦʙʳʯʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤ ʠ ʚʦʜʦʩʙʦʨʥʦʤ ʧʦʜʭʦʜʝ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʳʜʫʱʝʡ ʩʠʩʪʝʤʘʪʠʢʠ ʟʝʤʝʣʴ ʧʦ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ 

ʧʦʣʴʟʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʡʦʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʭʦʞʠʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʜʣʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɸʥʘʣʠʟ ʟʝʤʝʣʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʘ, ʢʦʪʦʨʦʝ ʦʛʨʘʥʠʯʝʥʥʦ ʩʪʨʫʢʪʫʨʦʡ ʧʦʯʚʳ ʠ ʧʦʭʦʞʠʤʠ 

ʧʦʣʦʞʝʥʠʷʤʠ ʛʝʦʣʦʛʠʠ, ʚ ʩʚʷʟʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣ ʟʝʤʣʠ ʠ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ 

ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʪʠʧʠʟʘʮʠʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ. ʇʨʠ ʚʣʠʷʥʠʠ ʥʘ 
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ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʢʣʦʥʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ ʪʝʧʣʘ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʦʚ. ɺʩʝ 

ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʫʤʝʥʴʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ. ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʥʳʥʝʰʥʝʡ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʡ ʥʘʫʢʠ ʩʦʩʪʦʠʪ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ, ʪʦ ʝʩʪʴ ʟʘʱʠʪʝ ʛʘʨʤʦʥʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʚʩʝʡ 

ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʏʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʫ, ʠ ʵʪʦ ʚʣʠʷʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʢʘʢ ʧʨʷʤʦʝ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʝ. ʉʨʝʜʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʜʘʚʣʝʥʠʝ ʥʘ ʣʘʥʜʰʘʬʪ. ɼʘʚʣʝʥʠʝʤ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʘ ʷʚʣʷʝʪʩʷ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʶʱʝʝ ʧʨʷʤʦʝ ʠʣʠ ʢʦʩʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʏʘʱʝ ʚʩʝʛʦ ʛʣʘʚʥʳʤ ʚʠʜʦʤ ʜʝʡʩʪʚʠʷ ʟʥʘʯʠʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʘʣʘʥʩʘ ʵʥʝʨʛʠʠ ʠ ʚʝʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʭ ʫʩʪʨʘʥʝʥʠʝʤ ʠʣʠ ʚʢʣʶʯʝʥʠʝʤ 

ʚ ʧʨʠʨʦʜʫ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʧʨʦʬʝʩʩʦʨʳ ʩʦʣʠʜʘʨʥʳ ʩ ʪʝʤ, ʯʪʦ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʦʯʚ, ʪʘʢʠʭ ʢʘʢ ʵʨʦʟʠʷ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʩʦʟʜʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʀʤʝʝʪʩʷ ʨʷʜ ʤʥʝʥʠʡ ʥʘ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʩʣʦʚ ʫʯʝʥʦʛʦ ʄ.ʀ. ʃʦʧʳʨʝʚʘ, ʘʛʨʦʣʘʥʜʰʘʬʪ ʷʚʣʷʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤ, ʝʩʣʠ ʦʥ ʜʝʨʞʠʪ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʥʘʩʳʱʝʥʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʟʝʤʣʝʜʝʣʠʠ[7]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʝʥʳʡ 

ʂʠʨʶʰʠʥ ɺ.ʀ. ʚʦʩʧʨʠʥʠʤʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʢʘʢ ʫʤʝʥʠʝ ʩʦʭʨʘʥʷʪʴ 

ʫʢʘʟʘʥʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʦʙʱʠʝ ʟʥʘʯʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʭʨʘʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʝʝ ʙʘʣʘʥʩʘ. ʆʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ ʠ ʝʝ ʦʨʛʘʥʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʨʝʘʢʮʠʶ ʩʨʝʜʳ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʌʠʟʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʱʠʪʫ ʣʠʪʦʦʩʥʦʚʳ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʵʨʦʟʠʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʝʝ ʚʳʤʳʚʘʥʠʷ 

ʚʦʜʦʡ. 
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ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩʚʷʟʘʥʘ ʩ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʠ 

ʟʘʱʠʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʫʜʝʨʞʠʚʘʪʴ ʧʦʯʚʫ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʝ ʵʨʦʟʠʶ, ʘ 

ʪʘʢʞʝ ʩʣʫʞʘʪ ʫʙʝʞʠʱʝʤ ʜʣʷ ʧʦʣʝʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʙʦʨʶʪʩʷ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ 

ʙʦʣʝʟʥʷʤʠ. 

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʩʘʤʦʦʯʠʱʝʥʠʶ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʩʥʠʞʝʥʠʶ ʠʭ ʪʦʢʩʠʯʥʦʩʪʠ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʯʠʩʪʦʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʜʣʷ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʩʦʣʝʥʠʶ, 

ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʙʦʨʴʙʫ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ[8]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʡ ʩʦʩʪʘʚ ʠ ʟʥʘʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʜʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʉʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʚ ʈʦʩʩʠʠ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʥʘʰʘ ʩʪʨʘʥʘ 

ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʫʨʦʚʥʶ ʜʝʛʨʘʜʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ ɼʝʧʘʨʪʘʤʝʥʪʘ 

ʤʝʣʠʦʨʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʯʪʠ 180 

ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ ʘʛʨʘʨʥʳʭ ʫʛʦʜʠʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ 

ʜʝʡʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ 90% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʕʪʦ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʚʦʜʥʫʶ 

ʵʨʦʟʠʶ, ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʟʘʩʦʣʝʥʠʝ ʠ ʩ ʩʦʣʦʥʮʦʚʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʘ ʪʘʢʞʝ ʟʘʨʘʩʪʘʥʠʝ ʢʫʩʪʘʨʥʠʢʦʤ ʠ ʤʝʣʢʦʣʝʩʴʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʟʝʤʝʣʴ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʢʘʤʝʥʠʩʪʳʝ, ʢʠʩʣʳʝ ʠʣʠ ʦʧʫʩʪʳʥʝʥʥʳʝ ʧʦʯʚʳ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʝ. 

ɼʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ 

ʢʘʢ ʧʨʷʤʦ, ʯʝʨʝʟ ʩʥʠʞʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʣʠ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦ, ʯʝʨʝʟ ʫʤʝʥʴʰʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʆʧʳʪ ʘʢʘʜʝʤʠʢʘ ʈɸʅ 

ɺ.ʅ. ʍʣʳʩʪʫʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 35%[9]. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʣʝʜʫʷ ʥʘʙʣʶʜʝʥʠʷʤ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ, ʧʦʣʦʞʝʥʠʝ ʙʠʦʩʬʝʨʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʙʨʘʪʠʤʦ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʩʬʝʨʳ ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʫʤʝʥʴʰʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ[10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʝʪ ʥʘ ʧʣʦʜʦʨʦʜʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ 

ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ, ʥʦ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʩʬʝʨʫ ʚ 

ʮʝʣʦʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʦʩʬʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʪʠʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʧʦʯʚ ʦʪ ʜʝʛʨʘʜʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʭʨʘʥʠʪʴ ʨʝʩʫʨʩʳ ʟʝʤʣʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʭʫʜʰʝʥʠʝʤ ʝʝ ʢʘʯʝʩʪʚʘ. 

ɺ 1989 ʛʦʜʫ ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ʅʠʢʦʣʘʝʚ ʧʨʝʜʦʩʪʘʚʠʣ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʫʶ ʢʦʥʮʝʧʮʠʶ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʛʜʝ ʣʘʥʜʰʘʬʪ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʯʠʪʳʚʘʣʩʷ ʢʘʢ ʧʦʣʥʘʷ ʠ ʚʥʫʪʨʝʥʥʝ 

ʩʤʝʰʘʥʥʘʷ ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, ʥʦ ʠ ʫʛʦʜʴʷ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ[11]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʚʟʠʨʘʷ ʥʘ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʫʩʧʝʭ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʳʚʘʣʦʩʴ ʧʦʜ ʫʯʝʪʦʤ ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʤʝʰʘʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʨʠʪʝʨʠʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʥʝ ʙʳʣʦ ʠʩʧʦʣʥʝʥʦ ʚ 80-90 ʛʦʜʳ XX ʚʝʢʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʟʝʤʝʣʴʥʦʡ ʠ ʨʳʥʦʯʥʦʡ ʨʝʬʦʨʤʳ ʚ ʈʦʩʩʠʠ ʩ ʢʦʥʮʘ 90-ʭ ʛʦʜʦʚ. 

ɺʩʣʝʜʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʝʥʥʦʡ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʧʦʷʚʠʣʠʩʴ ʙʦʣʴʰʠʝ ʧʝʨʝʩʪʨʦʝʥʠʷ 

ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʘ ʢ ʪʦʤʫ ʞʝ ʢ ʧʦʷʚʣʝʥʠʶ ʦʛʨʦʤʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʦʣʝʡ. ʂ ʥʝʩʯʘʩʪʴʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʟʘʱʠʪʝ ʟʝʤʝʣʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʟʘʩʦʨʝʥʠʶ ʠ ʟʘʭʣʘʤʣʝʥʠʶ. 

ʇʨʘʚʜʘ ʚʨʝʤʝʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʘʛʨʘʨʥʦʛʦ ʧʨʦʤʳʩʣʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʝʨʦʡ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘʨʘʩʪʘʥʠʝ ʟʘʣʝʞʥʳʭ ʧʦʯʚ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ 

ʜʝʨʝʚʴʷʤʠ ʫʩʠʣʠʚʘʝʪ ʧʦʜʟʦʣʠʩʪʳʡ ʧʨʦʮʝʩʩ ʠ ʩʥʠʞʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ɺʦʟʥʠʢʰʘʷ 

ʩʠʪʫʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʪʨʫʜʥʦʩʪʷʤ, ʯʪʦ ʟʘʩʪʘʚʠʣʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʝʨʝʩʤʦʪʨ ʧʨʦʮʝʩʩʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʝʨʝʜʝʣʘ ʟʝʤʝʣʴ. 

ʆʜʥʘʢʦ, ʧʨʠʦʨʠʪʝʪʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʫʣʴʪʫʨʳ ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʯʝʨʝʟ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʘʨʝʥʜʫ ʦʢʘʟʘʣʦʩʴ ʥʝ ʦʧʨʘʚʜʘʥʥʳʤ. ʉʝʛʦʜʥʷ 
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ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠ 

ʧʦʜʜʝʨʞʢʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʅʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʨʦʩʪʫ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʚʘʞʥʳʭ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʄʦʩʢʦʚʩʢʦʡ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʟʝʤʣʝʜʝʣʠʶ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɺ ʵʪʠʭ ʨʝʛʠʦʥʘʭ 

ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʩʠʩʪʝʤʳ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘ. 

ʇʝʨʝʭʦʜ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʫʶ ʦʩʥʦʚʫ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ 

ʥʘ ʩʦʟʜʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ, ʦʪʢʨʳʣ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ. ʇʣʦʜʦʨʦʜʥʦʩʪʴ ʧʦʯʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩʣʘ, ʦʙʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʫʣʫʯʰʠʣʘʩʴ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ. 

ʇʝʨʝʭʦʜ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʫʶ ʤʦʜʝʣʴ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʥ ʧʨʠʥʦʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ 

ʦʢʫʧʘʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʆʙʳʯʥʦ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʦʞʠʜʘʪʴ ʧʨʠʙʳʣʴ ʫʞʝ ʯʝʨʝʟ 7-9 

ʣʝʪ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ, ʜʣʷ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʶʪ ʧʦʜʜʝʨʞʢʫ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʤʝʩʪʥʳʭ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʡ, ʩʪʘʥʦʚʠʪʩʷ ʪʷʞʝʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʣʫʞʠʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘʜʟʦʨʥʳʭ ʬʫʥʢʮʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʥʦ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʶʨʠʜʠʯʝʩʢʫʶ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʡ ʤʦʜʝʣʠ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ[12]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ, ʘʢʪʠʚʥʦ 

ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʘʥʘʣʠʟʫ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʘʛʨʘʨʥʳʭ 
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ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ ʥʠʤʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʘʛʨʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ɺ.ɺ. ɸʣʘʢʦʟ, ʩʯʠʪʘʝʪ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʣʝʜʫʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʧʨʠʤʝʥʷʪʴ ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. ʆʥʦ ʩʣʫʞʠʪ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʥʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʧʨʘʚʣʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʴʶ ʫʛʦʜʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʠ ʧʦʣʷ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʆʥ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʦʩʦʙʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩ ʥʘʤʝʨʝʥʠʝʤ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʦ ʫʧʦʨʷʜʦʯʝʥʦ 

ʧʨʦʬʝʩʩʦʨʦʤ ɹ.ɺ. ɺʠʥʦʛʨʘʜʦʚʳʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣ ʝʛʦ ʢʘʢ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʫʯʝʪ ʠʭ ʥʳʥʝʰʥʝʡ ʩʪʨʫʢʪʫʨʳ, ʥʘʙʣʶʜʝʥʠʝ ʠʭ 

ʜʠʥʘʤʠʢʠ, ʦʩʦʙʝʥʥʦ ʚʳʟʚʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ, ʧʨʝʜʚʠʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠ, ʥʘʢʦʥʝʮ, 

ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʙʦʣʝʝ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʡ ʚʠʜ ʤʦʥʠʪʦʨʠʥʛʘ ð 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘʮʝʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʦʪʢʨʳʪʦʡ 

ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʨʫʢʦʚʦʜʷʱʠʭ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʟʘʜʘʯʘ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠ ʦʮʝʥʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ, ʘ 

ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʤʝʨʳ ʧʦ ʩʤʷʛʯʝʥʠʶ ʠʣʠ ʩʥʠʞʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ 

ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʵʪʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘ 

ʠ ʩʦʭʨʘʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʬʦʨʤʠʨʫʶʱʫʶʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʚʳʧʦʣʥʷʶʪ ʨʝʛʠʦʥʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ 

ʤʘʩʰʪʘʙʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʦʨʦʞʜʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʦʙʣʝʤʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʦʚ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʥʫʣʝʚʦʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ, ʚ ʨʘʟʨʝʟʝ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʟʦʥʘʤ. ʈʘʩʯʝʪ ʙʘʣʘʥʩʦʚʦʛʦ 
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ʧʦʢʘʟʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʘʚʪʦʨʩʢʦʤ ʚʳʙʦʨʝ ʯʝʪʳʨʝʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʦʪʨʝʙʣʝʥʠʝ, ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʛʦʜʘ. ɺʳʜʝʣʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʟʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʦʣʷʨʠʟʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʛʠʦʥʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ 

ʩʪʘʪʫʩ (ʜʦʥʦʨ, ʨʝʮʠʧʠʝʥʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʥʷʪʠʷ 

ʫʯʘʩʪʠʷ ʚ ʩʚʝʜʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʣʠʙʦ ʟʘʚʠʩʠʤʦʩʪʴʶ ʝʛʦ 

ʚʚʦʟʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. 

Abstract. The article presents the territorial differentiation of food security in Russia, which is 

formed in conditions of high contrast of natural, economic and organizational conditions. 

Regions play a significant role in ensuring the countryôs food security. The relevance of the 

research is due to the fact that territorial differences between the needs and scale of production of 

the countryôs regions affect the differentiation of the food sector, its results and, as a 

consequence, the uneven distribution of food, thereby giving rise to the problem of food supply 

at the regional level. The territorial differentiation of the countryôs food security is presented by 

the author on the basis of the quantitative value of the food balance, which takes on positive, 

zero and negative values, in the context of federal districts of the main types of crop and 

livestock products by food zones. The calculation of the balance sheet indicator is based on the 

authorôs choice of four indicators: production, consumption, food reserves at the beginning and 

end of the year. The food zones identified on the territory of the country, characterized by a high 

degree of polarization, are presented in a cartographic interpretation. In conclusion, the author 

notes that the importance of the food balance of a region determines its food status (donor, 

recipient and relatively self-sufficient) with the possibility of taking part in reducing the food 

balance in the country as a whole or depending on its food imports. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʪʨʝʙʣʝʥʠʝ, ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʟʦʥʳ, ʨʝʛʠʦʥʳ- ʜʦʥʦʨʳ, ʨʝʛʠʦʥʳ-ʨʝʮʠʧʠʝʥʪʳ, ʨʝʛʠʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ 

Key words: food security, territorial differentiation, production, consumption, food supplies, 

food balance, food zones, donor regions, recipient regions, relatively self-sufficient regions 

ʂʘʞʜʘʷ ʩʪʨʘʥʘ ʟʘʙʦʪʠʪʩʷ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʚʦʝʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʠ ʧʨʘʚʘ ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʚʥʝʰʥʶʶ ʧʦʣʠʪʠʢʫ ʙʝʟ ʚʥʝʰʥʝʛʦ ʜʠʢʪʘʪʘ, ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʯʘʩʪʠʝ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦ 
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ʢʣʶʯʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʝʸ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʩʚʦʡ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʆʥ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʤʠʨʦʚʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʠʣʠ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ. [1] 

ʈʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʦʩʩʠʠ ð ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʡ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʝʸ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ ʠʤʝʥʥʦ ʦʜʥʘ ʠʟ ʪʝʭ 

ʥʝʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʠʨʘ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʫʶ ʩʫʙʤʝʨʠʜʠʘʥʘʣʴʥʫʶ ʠ ʩʫʙʰʠʨʦʪʥʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ ʩ ʦʛʨʦʤʥʳʤ 

ʟʝʤʝʣʴʥʳʤ ʬʦʥʜʦʤ ʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʥʘʩʝʣʝʥʠʷ. [2] 

ɺʳʪʷʥʫʪʘʷ ʟʦʥʘ ʢʦʥʪʘʢʪʘ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʩ ʦʢʝʘʥʘʤʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ, ʧʦ ʶʞʥʳʤ ʠ ʚʦʩʪʦʯʥʳʤ ʦʢʨʘʠʥʘʤ ʩʪʨʘʥʳ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʙʦʣʴʰʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩ ʥʘʣʠʯʠʝʤ 

ʤʦʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʪʝʧʣʦʤ ʠ ʚʣʘʛʦʡ, ʩ ʥʘʣʠʯʠʝʤ ʚ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʩʝʚʝʨʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʤʝʨʝʥʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʟʚʘʥʥʳʝ ʫʩʣʦʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʚʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʣʘʥʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʤʝʶʪ ʠʟʙʳʪʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʳʪʳʚʘʶʪ ʠʭ ʥʝʜʦʩʪʘʪʦʢ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʤʳ ʦʪ 

ʚʚʦʟʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ. [3] ʇʨʠ ʵʪʦʤ ʜʣʷ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʜʣʷ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʪʨʘʥʳ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪ ʨʝʛʠʦʥʳ ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ, 
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ʮʝʣʦʩʪʥʦʩʪʴʶ, ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴʶ. [4] ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʨʝʛʠʦʥʳ 

ʬʦʨʤʠʨʫʶʪ ʩʦʚʦʢʫʧʥʳʡ ʝʸ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʩʚʦʡ. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʦʥʘ 

ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ. ʇʨʦʙʣʝʤʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ 

ʤʘʩʰʪʘʙʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʦʨʦʞʜʘʷ ʧʨʦʙʣʝʤʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ 

ʫʨʦʚʥʝ ʨʝʛʠʦʥʦʚ. ʋʩʪʨʘʥʝʥʠʝ ʜʠʩʙʘʣʘʥʩʘ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʧʦ ʩʪʨʘʥʝ 

ʩʪʘʚʠʪ ʧʝʨʝʜ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʦʡ ʟʘʜʘʯʫ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ 

ʩʬʝʨʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚʳʷʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʨʘʟʚʠʪʠʷ ʟʘʜʘʶʪ ʦʩʦʙʳʡ ʩʤʳʩʣ ʠ ʭʘʨʘʢʪʝʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʦʙʱʝʤ ʚʠʜʝ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʙʳʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʣʝʢʩʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʮʝʣʷʭ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʝʛʠʦʥʳ, ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʛʨʘʞʜʘʥʘʤ ʩʚʦʝʡ 

ʩʪʨʘʥʳ. 

ɺ ʦʩʥʦʚʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʘʚʪʦʨ 

ʧʨʝʜʣʘʛʘʝʪ ʩʯʠʪʘʪʴ ʙʘʣʘʥʩʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʦʩʥʦʚʫ ʝʛʦ ʨʘʩʯʝʪʘ ʧʦʣʦʞʝʥ ʘʚʪʦʨʩʢʠʡ 

ʦʪʙʦʨ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 1) ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʛʦʪʦʚʘʷ 

ʧʨʦʜʫʢʮʠʷ) ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʭʦʟʷʡʩʪʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ (ʦʢʨʫʛʝ); 2) ʧʦʪʨʝʙʣʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʝʛʠʦʥʦʤ (ʦʢʨʫʛʦʤ); 3) ʠʤʝʶʱʠʝʩʷ ʟʘʧʘʩʳ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʨʝʛʠʦʥʝ (ʦʢʨʫʛʝ) ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ ʠ 4) ʠʤʝʶʱʠʝʩʷ ʟʘʧʘʩʳ ʧʨʦʜʫʢʮʠʠ ʚ ʨʝʛʠʦʥʝ (ʦʢʨʫʛʝ) ʥʘ 

ʢʦʥʝʮ ʛʦʜʘ. [5] 
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ʇʨʠ ʵʪʦʤ ʨʝʛʠʦʥ ʩʚʦʜʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʛʦ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʧʝʨʝʭʦʜʷʱʠʝ ʟʘʧʘʩʳ ʚ ʥʝʤ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ ʧʨʝʚʳʰʘʶʪ 

ʦʙʲʝʤʳ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʚʦʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʝʨʝʭʦʜʷʱʠʝ ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʢʦʥʝʮ 

ʛʦʜʘ. 

ʇʈʆʀɿɺʆɼʉʊɺʆ + ɿɸʇɸʉʓʥ > ʇʆʊʈɽɹʃɽʅʀɽ + ɿɸʇɸʉʓ ʢ                   (1) 

ʠʣʠ 

ʇʈʆʀɿɺʆɼʉʊɺʆ +ɿɸʇɸʉʓ ʥð ʇʆʊʈɽɹʃɽʅʀɽ ð ɿɸʇɸʉʓ ʢ >  0         (2), 

ʛʜʝ ɿɸʇɸʉʓʥ ï ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ; ɿɸʇɸʉʓʢ ð ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ ʥʘ ʢʦʥʝʮ ʛʦʜʘ 

ɺ ʬʦʨʤʫʣʘʭ 1 ʠ 2 ʧʦʢʘʟʘʪʝʣʠ ʇʈʆʀɿɺʆɼʉʊɺʆ ʠ ʇʆʊʈɽɹʃɽʅʀɽ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʱʠʝ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʷʱʝʡ ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ; ɿɸʇɸʉʓ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʦʟʚʦʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʦʥʘ ʩʥʘʙʞʝʥʠʷ 

ʩʚʦʝʛʦ ʥʘʩʝʣʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʜʦ ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʫʨʦʞʘʷ. ʋʯʝʪ ʩʫʤʤʘʨʥʳʭ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʩʝʤ ʪʠʧʘʤ ʭʦʟʷʡʩʪʚ, ʛʜʝ 

ʙʦʣʴʰʘʷ ʜʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ï 53 %; ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 35 %; ʘ ʢʨʫʧʥʦʝ ʠ ʤʝʣʢʦʝ ʬʝʨʤʝʨʩʪʚʦ ï 13 %. 

ʊʠʧʦʣʦʛʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦ ʩʦʯʝʪʘʥʠʷʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʚ ʨʘʟʨʝʟʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʢʘʨʪʦʬʝʣʴ, ʦʚʦʱʠ ʠ ʙʘʭʯʝʚʳʝ 

ʢʫʣʴʪʫʨʳ, ʷʡʮʦ, ʩʘʭʘʨ), ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʤʷʩʦʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ) ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʜʫʢʮʠʷ ʚʳʙʨʘʥʘ ʘʚʪʦʨʦʤ ʠʟ ʯʠʩʣʘ ʦʩʥʦʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʯʝʣʦʚʝʢʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʘʣʘʥʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, 

ʥʫʣʝʚʦʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʪʨʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʟʦʥʳ: ʟʦʥʘ ʨʝʛʠʦʥʦʚ ʜʦʥʦʨʦʚ, ʟʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʠ ʟʦʥʘ ʨʝʛʠʦʥʦʚ ʨʝʮʠʧʠʝʥʪʦʚ. (ʨʠʩ.1, ʪʘʙʣ. 1) ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʟʦʥʘʤ ʈʦʩʩʠʠ 

ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʦʣʷʨʠʟʘʮʠʠ, ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ. 

ɺ ʮʝʣʦʤ ʟʦʥʘ ʨʝʛʠʦʥʦʚ ʜʦʥʦʨʦʚ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʦʥʳ 

çʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʣʘʮʜʘʨʤʦʚè ʩʚʦʜʷʱʝʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ, ʫ ʢʦʪʦʨʦʡ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ/ʠʣʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʝʛʠʦʥʦʚ ʜʦʥʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʖʞʥʳʡ, ʎʝʥʪʨʘʣʴʥʳʡ ʠ 
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ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ï 26 %, 24 % ʠ 23 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦ 

ʢʨʫʧʥʳʡ çʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʢʣʠʥè, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ, 

ʧʨʦʠʟʚʦʜʠʪ ʧʦʯʪʠ 45 % ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʨʘʥʳ. ʕʪʠ ʨʝʛʠʦʥʳ ʠʤʝʶʪ 10 

% ð 20 % ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʦʢʨʫʛʘʭ 1-7 % ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ ʚ 

ʨʝʛʠʦʥʘʭ. ɼʦʣʷ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʙʘʟʦʚʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 90 ð 100 % ʠ ʚʳʰʝ. 

ʀʤʝʶʪʩʷ ʤʦʙʠʣʠʟʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚ ʦʙʲʝʤʝ ʥʝ ʤʝʥʝʝ 50 % ʦʪ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɹʦʣʝʝ ʢʦʥʪʨʘʩʪʥʘʷ ʟʦʥʘ ʨʝʛʠʦʥʘʤ ʜʦʥʦʨʘʤ ï ʟʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʙʘʣʘʥʩʘ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʝʛʦ ʦʙʱʝʡ ʜʦʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʚ 50-59 %. ɼʣʷ ʦʢʨʫʛʦʚ ʦʙʱʝʨʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 0,5 % ʠ ʚ ʨʝʛʠʦʥʘʭ ʤʝʥʝʝ 0,05 % ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ. ʊʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ 

ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʝʛʠʦʥʳ ʨʝʮʠʧʠʝʥʪʳ ʙʫʢʚʘʣʴʥʦ 

çʚʳʞʠʚʘʶʪè ʟʘ ʩʯʝʪ ʚʚʦʟʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʘʣʠʯʠʠ ʠʤʝʶʱʠʭʩʷ 

ʟʘʧʘʩʦʚ ʠ ʠʭ ʵʢʩʧʦʨʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʝʛʠʦʥʦʚ-ʨʝʮʠʧʠʝʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʨʝʛʠʦʥʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʋʨʘʣʘ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ-

ʨʝʮʠʧʠʝʥʪʦʚ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʦʙʨʝʪʘʶʪ ʙʣʘʛʦʜʘʨʷ ʨʳʙʦʣʦʚʝʮʢʦʤʫ ʧʨʦʤʳʩʣʫ. 

ɿʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ʠʤʝʝʪ ʥʝʢʫʶ ʥʝʧʦʩʪʦʷʥʥʫʶ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʟʘʥʠʤʘʝʪ ʥʝʩʪʘʙʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 
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ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʭʦʜʫ ʨʝʛʠʦʥʘ ʚ ʜʨʫʛʫʶ ʟʦʥʫ. ʊʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʩʨʝʜʥʠʝ ʫʩʣʦʚʠʷ 

ʚʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʝʜʠʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʛʠʦʥʘʭ ʨʘʟʚʠʪʘ 

ʘʛʨʘʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɼʦʣʷ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 70 ð 79 %. ɼʣʷ 

ʦʢʨʫʛʦʚ ʦʙʱʝʨʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 % ʠ ʚ ʨʝʛʠʦʥʘʭ 0,5 

ð 1 % ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ. ʇʨʠ ʵʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʦʩʥʦʚʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ. ʅʝ ʠʤʝʷ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʮʠʠ, ʵʪʠ 

ʨʝʛʠʦʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʤʳ ʦʪ ʚʚʦʟʘ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʮʝʣʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʦʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 

ʦʢʦʣʦ 13 %, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ï 8 %. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʨʥʦ ʧʦʨʷʜʢʘ 70 % 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʝʸ ʯʘʩʪʠ, ʘ ʠʤʝʥʥʦ ʥʘʭʦʜʠʪʩʷ 

ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʇʦʚʦʣʞʴʝ, ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʋʨʘʣʝ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʝʛʠʦʥʦʚ ʜʦʥʦʨʦʚ ʧʦ ʦʢʨʫʛʘʤ ʨʘʩʧʨʝʜʝʣʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ï 19 %; ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ï 17,2 %; 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ï 12 %; ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ 16,4 %. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ 

ʝʛʦ ʦʪʨʘʩʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʨʘʚʥʳʤʠ ʜʦʣʷʤʠ ʚ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ (54 %) ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ (46 %). 

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʫʯʘʩʪʠʷ ʚ ʩʚʝʜʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʮʝʣʦʤ ʧʦ 

ʩʪʨʘʥʝ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʜʦʥʦʨʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʤʘʣʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘʨʘʩʪʘʥʠʷ ʫʛʨʦʟ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʚ ʩʣʫʯʘʝ ʩʙʦʝʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʢʘʟʘʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʦʤʦʱʠ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʦʩʦʙʫʶ çʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫè ʥʘ 

ʨʝʛʠʦʥʳ ïʜʦʥʦʨʳ ʦʢʘʟʳʚʘʶʪ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʛʠʦʥʦʚ-ʨʝʮʠʧʠʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʚʦʟʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʜʦʩʪʫʧʥʦʩʪʠ 
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ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʷʟʚʠʤʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʚ 

ʩʪʨʘʥʝ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ ʚ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʢʘʪʝʛʦʨʠʠ ʠ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʠʣʘʩʴ ʥʝ ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʠʤʝʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʣʠʙʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʚʩʝ ï ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʭʠʱʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʝʝ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ. ʅʘʣʠʯʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʦʢʘʟʳʚʘʝʪ ʨʝʟʢʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʵʬʬʝʢʪʠʚʥʦʡ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʋʢʘʟʘʥʥʦʝ ʪʨʝʙʫʝʪ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʤʝʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʨʘʟʚʠʪʠʶ ʵʪʠʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ. ɺ 
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ʯʘʩʪʥʦʩʪʠ, ʦʜʥʠʤ ʠʟ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʘ ʩʪʘʪʴ ʚʳʨʘʙʦʪʢʘ ʝʜʠʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʧʨʦʙʣʝʤʥʦʡ ʯʘʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʥʦʨʤʘʣʴʥʳʡ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʧʦʟʠʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ 

ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

Abstract. Rational use of land and control over compliance with this use with its category and 

intended purpose is the basis for the organization of effective land use and management. 

Unfortunately, today there is not the simplest situation when there are significant areas of land 

that are either used in violation of the law, or are not used at all ï as a result of predatory 

exploitation and accumulated degradation as a result. The presence of unused land plots on the 

territory of our country has a sharply negative impact on the implementation of an effective land 

policy. This requires the urgent development of an effective system of measures to prevent the 

development of these negative phenomena. In particular, one of the solutions to this problem 

should be the development of a unified mechanism for involving the problematic part of land 

plots in normal economic turnover, which will certainly have a positive impact on the 

development of the economy of the regions and the country as a whole. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʙʦʨʦʪ, ʤʝʭʘʥʠʟʤ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʣʦʱʘʜʢʠ 

Keywords: unused land plots, industrial lands, involvement in turnover, mechanism of 

involvement in turnover, investment sites 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘʤ, ʧʦʩʚʷʱʝʥʥʳʤ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʙʨʦʰʝʥʥʳʭ, 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʠʥʳʭ, ʥʦʨʤʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʩʚʷʱʝʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʠ ʪʨʫʜʦʚ (ɼʫʜʝʥʢʦʚ, 2023; ʄʫʨʘʰʝʚʘ, 2019, 

2023;  ʍʣʳʩʪʫʥ, 2020). ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʤ ʚʦʧʨʦʩʘʤ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ, 

ʚʚʠʜʫ ʢʘʢ ʩʣʦʞʥʦʩʪʠ ʩʘʤʦʛʦ ʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʥʝʧʨʦʩʪʦʡ ʜʠʥʘʤʠʢʠ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɸʚʪʦʨʘʤʠ 

ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʷʚʣʝʥʠʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʠ ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [10,11,12]. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ 

ʪʨʝʙʫʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʦʙʲʝʢʪʘʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʦʜʝʨʞʘʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʩʪʘʪʴʝ ʦʙʲʝʢʪʘʭ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
165 

 

 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʦʙʦʨʦʥʳ ʠ ʠʥʦʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ. ʅʘʟʚʘʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ çʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷè ʟʝʤʝʣʴ ʠ ʬʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʠʭ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʧʦ 

ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʊʘʢ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18.09.2020 

N 1482 çʆ ʧʨʠʟʥʘʢʘʭ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ: 

½ ʥʘ ʧʘʰʥʝ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʣʠʙʦ ʟʘʢʫʩʪʘʨʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 15 

ʧʨʦʮʝʥʪʦʚ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʥʘ ʦʩʪʘʣʴʥʳʭ ʚʠʜʘʭ ʫʛʦʜʠʡ ʩʚʳʰʝ 30 ʧʨʦʮʝʥʪʦʚ); 

½ ʥʘ ʩʝʥʦʢʦʩʘʭ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʥʦʢʦʰʝʥʠʝ, ʚ ʩʣʫʯʘʝ ʢʫʣʴʪʫʨʥʳʭ ʩʝʥʦʢʦʩʦʚ ʥʘ 

ʧʘʩʪʙʠʱʘʭ ʚʳʧʘʩ ʩʢʦʪʘ; 

½ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʭʦʜʫ ʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʣʠʙʦ ʨʘʩʢʦʨʯʝʚʢʘ ʩʧʠʩʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ [1]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠ ʥʝ ʜʘʝʪʩʷ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʦʮʝʥʦʢ ʠ ʰʢʘʣ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʤʝʨʠʪʴ ʩʪʝʧʝʥʴ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʣʠ ʟʘʙʨʦʰʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʢ ʦʩʥʦʚʥʳʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʣʘʥʘʤ ʧʣʘʥʠʨʦʚʦʢ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʟʥʘʯʘʶʱʝʝ ʯʪʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʠ ʨʘʟʣʠʯʥʳʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʦʤʠʪʘʪʘʭ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 
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ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʉʫʜʳ ʧʦ ʵʪʠʤ   ʦʩʥʦʚʘʥʠʷʤ   ʦʪʢʘʟʳʚʘʶʪ   ʚ   ʠʟʲʷʪʠʠ   ʟʝʤʝʣʴ, ʘ 

ʟʝʤʣʷ ʦʩʪʘʝʪʩʷ ʙʝʩʭʦʟʥʦʡ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

2) ʥʘʣʠʯʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʥʝʫʪʦʯʥʝʥʥʳʤ ʩʪʘʪʫʩʦʤ. ʂ ʧʨʠʤʝʨʫ, ʩʦʛʣʘʩʥʦ 

ʛʝʥʝʨʘʣʴʥʦʤʫ ʧʣʘʥʫ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʥʘ 

ʛʨʘʞʜʘʥʩʢʦ-ʧʨʦʤʳʰʣʝʥʥʦʝ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ, ʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʪʘʢ ʠ ʦʩʪʘʝʪʩʷ ʥʝʦʩʚʦʝʥʥʳʤʠ. 

3) ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

4) ʤʝʭʘʥʠʟʤ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ ʯʝʨʝʟ ʩʫʜ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ. ʊʘʢ, ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʟʲʷʪʠʷ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʩʪʫʧʘʝʪ ʥʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʬʦʥʜ, ʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩʫʜʦʤ ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʠʝ ʘʫʢʮʠʦʥʘ, ʘ ʚʳʨʫʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʪʝʤ 

ʚʦʟʤʝʱʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʫ ʟʝʤʣʠ. ɹʳʚʘʶʪ ʠ ʪʘʢʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝ ʪʦʣʴʢʦ ʩʘʤ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʪʦʨʛʘʭ, ʥʦ ʠ ʘʬʬʠʣʠʨʦʚʘʥʥʳʝ ʩ ʥʠʤ ʣʠʮʘ. ʇʦ ʠʪʦʛʫ 

ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʝʤʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʧʨʘʚʦʚʣʘʜʝʣʴʮʫ 

ʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʟʘʙʨʦʰʝʥʥʳʤ. 

5) ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʧʨʦʙʝʣʳ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʠ ʤʝʭʘʥʠʟʤʘ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ; 

6) ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ- 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʨʦʢ 

ʦʢʫʧʘʝʤʦʩʪʠ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʘ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʠʥʚʝʩʪʦʨʫ ʤʦʞʝʪ 

ʧʨʠʥʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚ; 

7) ʩʦʮʠʘʣʴʥʳʝ ʧʨʠʯʠʥʳ. ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠ 

ʥʘʨʫʰʝʥʥʘʷ ʵʢʦʣʦʛʠʷ ʚʝʜʝʪ ʢ ʤʘʩʰʪʘʙʥʳʤ ʧʝʨʝʢʦʩʘʤ ʚ ʨʘʩʩʝʣʝʥʠʠ ʞʠʪʝʣʝʡ ʠ ʚʳʟʳʚʘʝʪ 

ʦʪʪʦʢ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʠʯʠʥʳ ʚʝʜʫʪ ʢ ʧʨʦʩʪʘʠʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʟʚʠʪʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠ ʚʦʟʤʦʞʥʦʤ ʚʦʚʣʝʯʝʥʠʠ ʚ ʦʙʦʨʦʪ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʤʘʣʳʡ ʦʙʲʝʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɹʦʣʝʝ ʪʦʛʦ, 

ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʝʥʠʷ ʠ ʪʘʢʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʦʚʩʝ. 
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ʆʪʜʝʣʴʥʳʡ ʧʣʘʩʪ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥ ʩ ʟʝʤʝʣʴʥʳʤʠ ʜʦʣʷʤʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʵʪʦʪ 

ʤʝʭʘʥʠʟʤ ʧʨʠʚʘʪʠʟʘʮʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʜʫʤʳʚʘʣʩʷ ʘʚʪʦʨʘʤʠ 

ʨʝʬʦʨʤʳ ʢʘʢ ʚʨʝʤʝʥʥʳʡ, ʯʝʡ ʩʨʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʧʨʝʚʳʰʘʪʴ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ, ʥʦ ʧʦ ʧʨʦʰʝʩʪʚʠʶ ʫʞʝ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʪ ï ʧʨʦʜʦʣʞʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʇʦ ʜʘʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʣʘʜʘ ʈʦʩʨʝʝʩʪʨʘ ʥʘ 01.01.2023 ʛʦʜʘ ʧʣʦʱʘʜʴ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 87 918,5 ʪʳʩ. ʛʘ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5,1% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ [2]. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʦʩʚʦʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ɻʦʚʦʨʷ ʦ ʚʦʚʣʝʯʝʥʠʠ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʘʤʦʤ ʧʦʥʷʪʠʠ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʪʝʨʤʠʥʦʣʦʛʠʷ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʥʝ ʨʘʩʢʨʳʪʘ. ʅʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʚʳʨʘʞʝʥʠʷ ʢʘʢ çʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʙʦʨʦʪè, çʛʨʘʞʜʘʥʩʢʠʡ ʦʙʦʨʦʪè, ʣʠʙʦ 

ʞʝ ʧʨʦʩʪʦ çʦʙʦʨʦʪè. ʉʪʦʠʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʖ.ɺ.ɺʠʥʠʯʝʥʢʦ, ʯʪʦ ʛʨʘʞʜʘʥʩʢʠʡ ʦʙʦʨʦʪ 

ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʚʦʡ ʬʦʨʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʨʦʪʘ. ʊʘʢ, ʧʦʜ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʦʨʦʪʦʤ 

ʘʚʪʦʨ ʧʦʥʠʤʘʝʪ ʧʝʨʝʭʦʜ ʧʨʘʚ ʦʪ ʦʜʥʦʛʦ ʣʠʮʘ ʢ ʜʨʫʛʦʤʫ, ʘ ʚʦʪ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

ʧʝʨʝʭʦʜ ʙʣʘʛ ï ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʙʦʨʦʪ [8]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʚʳʷʚʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ ʦʙʷʟʘʥʥʦʩʪʴʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʚʦʜʷʱʠʭ ʨʝʛʫʣʷʨʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ. ʂ 

ʧʨʠʤʝʨʫ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʠʤʝʶʱʠʭ ʧʨʠʟʥʘʢʠ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ, ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʚʳʝʟʞʘʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʣʷ ʬʠʢʩʘʮʠʠ ʬʘʢʪʘ ʧʨʠʟʥʘʢʦʚ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʨʢʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʬʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʟʘʧʨʦʩʳ ʚ ʩʣʝʜʫʶʱʠʝ ʚʝʜʦʤʩʪʚʘ: 

½ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʝ ʈʦʩʨʝʝʩʪʨʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ; 

½ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʠʤʫʱʝʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʷ ʦ ʚʠʜʘʭ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʠʥʪʝʨʝʩʫʝʤʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ; 

½ ɼʝʧʘʨʪʘʤʝʥʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥʘʭ ʠ ʚʠʜʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʌʝʜʝʨʘʣʴʥʘʷ ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘʣʦʛʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 
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½ ʄʠʥʠʩʪʝʨʩʪʚʦ ʣʝʩʥʦʛʦ, ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʜʝʥʠʷ ʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʱʝʥʠʝʤ ʩ ʦʪʭʦʜʘʤʠ [14]. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʩʪʚʝʥʥʠʢʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ 

ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʥʘʧʨʘʚʣʷʝʪ ʚ ʘʜʨʝʩ ʩʦʙʩʪʚʝʥʥʠʢʘ ʫʚʝʜʦʤʣʝʥʠʝ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ ʫʩʪʨʘʥʝʥʠʷ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ.  ɽʩʣʠ ʚ ʩʨʦʢ 

ʥʝ ʙʦʣʝʝ ʯʝʤ ʯʝʪʳʨʝ ʤʝʩʷʮʘ ʩʦ ʜʥʷ ʧʦʩʪʫʧʣʝʥʠʷ ʫʚʝʜʦʤʣʝʥʠʷ, ʩʦʙʩʪʚʝʥʥʠʢ ʥʝ ʚʳʧʦʣʥʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʦʙ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʚʚʠʜʫ ʝʛʦ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʪ.286 ɻʂ ʈʌ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʚʠʜʫ ʝʛʦ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ç1. ʆʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠʣʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦ ʦʩʥʦʚʘʥʠʷʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ 

ʩʪʘʪʴʷʤʠ 284 ʠ 285 ʥʘʩʪʦʷʱʝʛʦ ʂʦʜʝʢʩʘ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʫʯʘʩʪʢʦʚ ʦ ʜʦʧʫʱʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʝʤʝʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

2. ɽʩʣʠ ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʠʩʴʤʝʥʥʦ ʫʚʝʜʦʤʠʪ ʦʨʛʘʥ, ʧʨʠʥʷʚʰʠʡ ʨʝʰʝʥʠʝ 

ʦʙ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʦ ʩʚʦʝʤ ʩʦʛʣʘʩʠʠ ʠʩʧʦʣʥʠʪʴ ʵʪʦ ʨʝʰʝʥʠʝ, ʫʯʘʩʪʦʢ 

ʧʦʜʣʝʞʠʪ ʧʨʦʜʘʞʝ ʩ ʧʫʙʣʠʯʥʳʭ ʪʦʨʛʦʚ. 

3. ɽʩʣʠ ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʩʦʛʣʘʩʝʥ ʩ ʨʝʰʝʥʠʝʤ ʦʙ ʠʟʲʷʪʠʠ ʫ ʥʝʛʦ 

ʫʯʘʩʪʢʘ, ʦʨʛʘʥ, ʧʨʠʥʷʚʰʠʡ ʨʝʰʝʥʠʝ ʦʙ ʠʟʲʷʪʠʠ ʫʯʘʩʪʢʘ, ʤʦʞʝʪ ʧʨʝʜʲʷʚʠʪʴ ʪʨʝʙʦʚʘʥʠʝ ʦ 

ʧʨʦʜʘʞʝ ʫʯʘʩʪʢʘ ʚ ʩʫʜè [3]. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʦʙʩʪʚʝʥʥʠʢ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʨʘʟʤʝʱʘʝʪ ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʷʚʣʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʷʚʢʠ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʜʘʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʩʣʫʯʘʝ ʥʝʷʚʢʠ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚ ʪʝʯʝʥʠʠ 30 

ʜʥʝʡ, ʦʨʛʘʥ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʙʷʟʘʥ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʩʘʡʪʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʣʴʛʦʪʥʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʧʦ ʮʝʥʝ ʥʝ ʙʦʣʝʝ 

15% ʦʪ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠʣʠ ʚʟʷʪʠʷ ʚ ʘʨʝʥʜʫ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʧʦ ʮʝʥʝ 0,3% ʝʛʦ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʟʘʧʨʦʩʳ ʚ ʙʶʨʦ ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʈʦʩʨʝʝʩʪʨʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʩ ʮʝʣʴʶ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʨʠʩʫʥʦʢ 1). 
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ʉʫʱʝʩʪʚʫʶʪ ʠ ʪʘʢʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ 

ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʦʙʦʨʦʥʳ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʘ 

ʪʘʢʠʭ ʟʝʤʣʷʭ ʤʦʛʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ: 

½ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʙʳʪʦʚʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, 

ʧʨʦʢʣʘʜʢʠ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ; 

½ ʪʝʨʨʠʪʦʨʠʠ ʚʦʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʠ ʯʘʩʪʝʡ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʠ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʠ ʟʘʥʷʪʠʷ ʚ 

ʫʯʝʙʥʳʭ ʮʝʣʷʭ; 

½ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʝʧʨʠʧʘʩʦʚ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

½ ʚʦʝʥʥʦ ï ʙʳʪʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʢʚʘʞʠʥʳ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʠʣʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʯʘʩʪʫʶ, ʪʘʢʠʝ ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʦʩʪʘʶʪʩʷ ʟʘʙʨʦʰʝʥʥʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʠʩʢ ʩʝʨʴʝʟʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʥʦ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʊʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜʘʭ [4]. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 10.07.2001 N 92-ʌɿ çʆ ʩʧʝʮʠʘʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʪʝʨʨʠʪʦʨʠʠè ʦʭʨʘʥʘ ʟʝʤʝʣʴ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʭʠʤʠʯʝʩʢʦʤʫ ʠʣʠ ʷʜʝʨʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ: çéʚʢʣʶʯʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʤʝʨ ʧʦ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʛʨʘʞʜʘʥ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʜʠʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʪʘʢʠʭ ʛʨʘʞʜʘʥ ʠ ʠʭ 

ʧʝʨʝʩʝʣʝʥʠʶ ʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶéè, ʘ 

ʪʘʢʞʝ çéʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠéè [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʦʙʦʨʦʥʳ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʜʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʞʝ, ʚ ʩʣʫʯʘʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʥʘʣʠʯʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 
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ʟʦʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. ʊʘʢ ʧ. 3.7 ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʣʘʚʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 25 ʩʝʥʪʷʙʨʷ 2007 ʛʦʜʘ ʦ 

ʚʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ 

ʥʦʨʤʘʪʠʚʦʚ ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 çʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʠ ʩʘʥʠʪʘʨʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚè ʨʝʛʫʣʠʨʫʶʪʩʷ ʨʘʟʤʝʨʳ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ: 

çɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʩʦʦʨʫʞʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ, ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʰʫʤʘ, ʚʠʙʨʘʮʠʠ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʩ 

ʫʯʝʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʨ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʠʭ ʥʘ ʩʨʝʜʫ 

ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ 

ʨʘʟʤʝʨʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ:..è 

½ çéʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ð 1000 ʤ; 

½ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ð 500 ʤ; 

½ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ ð 300 ʤ; 

½ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʩʘ ð 100 ʤ; 

½ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʷʪʦʛʦ ʢʣʘʩʩʘ ð 50 ʤéè. 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʟʝʣʝʥʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʧʨʠʥʠʤʘʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʰʠʨʠʥʳ. ʇʨʠ ʰʠʨʠʥʝ ʟʦʥʳ 300 ʤ ʦʟʝʣʝʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʞʥʳ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 60%; ʧʨʠ ʰʠʨʠʥʝ ʟʦʥʳ ʙʦʣʝʝ 300 ʤ ʠ ʜʦ 1000 ʤ ð 50%; ʧʨʠ ʰʠʨʠʥʝ 

ʟʦʥʳ ʙʦʣʝʝ 1000 ʤ ʠ ʜʦ 3000 ʤ ð 40% [7]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʚ ɽɻʈʅ.  ʂʘʢ ʧʨʘʚʠʣʦ, ʜʦʢʫʤʝʥʪʳ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʧʨʘʚʦ ʥʘ ʵʪʫ 

ʟʝʤʣʶ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʦʬʦʨʤʣʝʥʳ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʀ, ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʫʙʣʠʯʥʦʡ 

ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ, ʪʦ ʪʦʯʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʠʪʴ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ 

ʤʝʞʝʚʳʝ ʜʘʥʥʳʝ ʣʠʙʦ ʫʩʪʘʨʝʣʠ, ʣʠʙʦ ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʠ ʚʦʚʩʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 

ɼʣʷ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʚ ɽɻʈʅ ʦ ʬʘʢʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮʘʭ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ 
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ʛʨʘʥʠʮʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ [11]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʨʤʦʟʷʪ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʦʙʦʨʦʪ ʠ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʵʪʘʧʦʤ ʤʝʭʘʥʠʟʤʘ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʠ, ʛʨʘʥʠʮʘʤʠ, ʧʣʦʱʘʜʴʶ, 

ʚʠʜʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʚʝʜʝʥʠʶ 

ʚ ʦʙʦʨʦʪ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʣʦʢʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ [13]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʆʜʥʠʤ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 
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ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʦʙʦʨʦʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʣʦʱʘʜʦʢ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴʶ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʙʶʜʞʝʪʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʟʠʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʙʠʟʥʝʩʘ ʠ ʥʘʩʝʣʝʥʠʷ (ʨʠʩʫʥʦʢ 2). 

 

ɹʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʙʝʟ ʪʦʨʛʦʚ ʠʤʝʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʠʥʚʝʩʪʦʨʦʤ. ʂ ʧʨʠʤʝʨʫ, ʢʦʛʜʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜʣʝʞʠʪ ʦʙʨʘʟʦʚʘʥʠʶ ʠʣʠ, ʢʦʛʜʘ ʝʛʦ 

ʛʨʘʥʠʮʳ ʧʦʜʣʝʞʘʪ ʫʪʦʯʥʝʥʠʶ. ɼʘʥʥʦʝ çʧʨʦʤʝʞʫʪʦʯʥʦʝ ʦʜʦʙʨʝʥʠʝè ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
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ʧʨʦʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʠ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʥʪʝʨʝʩʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʠʥʚʝʩʪʦʨʫ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʙʫʜʫʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʝ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʦʨʛʘʥʫ ʚʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʘ ʠʤʝʥʥʦ: 

½ ʥʘʧʨʘʚʠʪʴ ʟʘʧʨʦʩʳ ʚ ʙʶʨʦ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʈʦʩʨʝʝʩʪʨʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ 

ʫʯʝʪ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʥʘ ʦʩʥʦʚʝ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʩʦʙʨʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʰʣʦʤ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʥʘʟʥʘʯʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʥʘ ʦʩʥʦʚʝ ʇʨʘʚʠʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʟʦʥʳ 

ʠ ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 
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½ ʥʘʧʨʘʚʠʪʴ ʟʘʧʨʦʩʳ ʚ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʜʣʷ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʨʛʘʥ ʚʣʘʩʪʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ 

ʚʦʟʤʦʞʥʦʤ ʚʠʜʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʠʥʚʝʩʪʦʨʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʫʜʫʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʣʦʱʘʜʢʝ. 

ʀʟʣʦʞʝʥʥʦʝ ʚ ʩʪʘʪʴʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʧʝʨʝʯʥʝʤ ʨʘʙʦʪ ʠ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ 

ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʯʘʩʪʠ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʙʨʦʰʝʥʥʳʭ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ. ʇʦʢʘʟʘʥʥʳʡ 

ʢʨʫʛ ʧʨʦʙʣʝʤ ʦʯʝʨʯʠʚʘʝʪ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʮʠʚʠʣʠʟʦʚʘʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʥʦʚʣʝʥʠʷ ʵʢʩʧʦʨʪʥʦʡ ʠ ʠʤʧʦʨʪʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ), ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʢʪʫʘʣʠʟʘʮʠʶ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʘʢʪʫʘʣʴʥʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ ʠ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʤʦʛʦ ʥʘ ʥʠʭ 

ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʝʨʚʦʩʪʝʧʝʥʥʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʦʜʠʪʩʷ ʦʮʝʥʢʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʨʝʥʜʦʚ ʚ ʨʘʙʦʪʝ ʚʳʩʦʢʦʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. ɸʚʪʦʨʘʤʠ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʙʲʝʢʪʦʚ ʥʘ ʙʘʟʝ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʠ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʉʌʆ). ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʩʠʥʪʝʟ ʤʝʪʦʜʦʚ ʩʨʘʚʥʝʥʠʷ, ʵʢʩʧʝʨʪʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ 

ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʵʢʩʧʦʨʪʘ, ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʝʩʪ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘ ʩʯʝʪ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʬʦʨʤʠʨʦʚʘʥʳ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʛʨʫʧʧʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʩʧʦʨʪʘ ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʘ ʪʘʢʞʝ ʛʨʫʧʧʳ ʨʝʡʪʠʥʛʦʚ 

ʨʝʛʠʦʥʦʚ ʈʌ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʜʦʙʳʯʠ ʠ ʦʙʨʘʙʦʪʢʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʝʣʠʯʠʥʫ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ (ɺʈʇ) ʩ ʨʘʩʯʝʪʦʤ ʥʘ ʜʫʰʫ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ 

ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʥʘʩʝʣʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʥʦʧʦʣʠʠ ʮʝʥʪʨʘ ʢʘʢ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ, ʪʘʢ ʠ ʜʦʙʳʚʘʶʱʝʤ ʩʝʢʪʦʨʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʮʝʥʪʨʘʣʠʟʘʮʠʠ 

ʙʶʜʞʝʪʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʨʩʢʦʛʦ ʤʝʪʦʜʘ ʥʘ 

ʦʩʥʦʚʝ ʧʦʵʪʘʧʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʩʠʠ, ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʣʷʮʠʡ 

ʯʘʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʮʝʥʳ ʥʘ ʥʝʬʪʴ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʚʦʜʠʤʦʡ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʪʦʨʛʦʚʣʠ ʚ ʈʌ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʢʣʶʯʝʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʘ ʉʌʆ ʠʟʤʝʥʝʥʠʝ ʮʝʥ ʥʘ ʤʝʪʘʣʣʳ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ  ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ 

ʜʠʥʘʤʠʢʠ ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʜʦʙʳʚʘʝʤʦʡ ʚ ʉʌʆ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʬʘʢʪ, ʯʪʦ ʵʢʩʧʦʨʪ 

ʥʝʬʪʠ ʚ ʨʝʛʠʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʢʘʢ ʜʣʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʥʦʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 
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Abstract. The implementation of a multifactor strategy for updating export and import policies 

carried out in various regions of the Russian Federation (RF) involves updating tasks related to 

the identification of the current group of macroeconomic development factors within the region 

and the degree of sanction pressure exerted on them. The primary role is given to the assessment 

of existing trends in the work of highly aggregated groups of objects at various levels. The 

authors assessed the objects based on the analysis of dynamic groups of foreign trade indicators 

in the Siberian Federal District (SFO). The research methodology is based on a synthesis of 

comparative methods, expert-structural analysis, as well as econometric methods. The article 

provides an economic analysis of the degree of negative impact of international sanctions policy 

on regional export indicators, taking into account the territorial division of places of profit and 

actual production, which becomes possible through the legal registration of central representative 

offices of regional enterprises. The first and second groups of regional exports of the Siberian 

Federal District, as well as groups of ratings of regions of the Russian Federation based on 

production and processing parameters, have been formed. These indicators include the value of 

the gross regional product (GRP) per capita of the population living in the Federal District. The 

conducted research made it possible to establish the presence of a monopoly of the center in both 

the manufacturing and extractive sectors of industry, which in turn leads to the subsequent 

centralization of budget resources at the regional level. The use of the authorôs method based on 

the step-by-step development of multifactor regression models, taking into account specific 

correlations, made it possible to establish the degree of priority influence of oil prices on the 

world market and the insignificant impact of the ongoing sanctions policies of foreign countries 

on trade indicators in the Russian Federation. The key impact on the economy of the Siberian 

Federal District region was statistically confirmed by changes in metal prices on the world 

market and the exchange rate of the national currency. An analysis of the impact on the economy 

of the dynamics of the price of oil produced in the Siberian Federal District was carried out, 

taking into account the fact that oil exports in the region are practically not realized. The data 

obtained during the study are of high scientific and practical significance both for research 

centers and for local governments, for the subsequent formation of updated development 

strategies for the region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʘʷ ʧʦʣʠʪʠʢʘ, ʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘ, 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʵʢʩʧʦʨʪ, ʚʥʝʰʥʷʷ ʪʦʨʛʦʚʣʷ 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʘʟʦʚʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠʯʠʥ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʧʦʚʝʩʪʢʫ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʈʌ. ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʥʫʪʨʠʩʪʨʫʢʪʫʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʷ ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʨʝʛʠʦʥʘʤʠ ʥʘ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʫʨʩ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʋʞʝ ʩʝʡʯʘʩ ʚ ʈʦʩʩʠʠ ʥʘʟʨʝʚʘʝʪ ʦʩʪʨʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʨʝʬʦʨʤ ʚ ʩʬʝʨʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʦʙʥʦʚʣʷʪʴ ʩʧʝʢʪʨ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʈʌ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʨʝʟʝ ʧʨʦʚʦʜʠʤʦʡ ʠʤʠ 

ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚ ʪʘʢʦʤ ʢʣʶʯʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʈʌ ʧʦʣʦʞʝʥʠʝʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʧʨʠʥʷʪʦʡ ʚ 2014 ʛʦʜʫ [4]. ʇʦʩʪʘʚʣʝʥʥʘʷ 

ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʘʩʧʝʢʪʥʦʡ ʠ ʥʘʭʦʜʠʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʘ ʩʪʳʢʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʩʬʝʨ ʪʝʦʨʠʠ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

ʉʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʝʛʠʦʥʦʚ ʈʌ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʥʝʫʢʣʦʥʥʳʤ 

ʦʙʨʘʟʦʤ, ʚʦʟʨʘʩʪʘʝʪ, ʘ ʬʦʢʫʩ ʚʥʠʤʘʥʠʷ ʩʤʝʱʘʝʪʩʷ ʢ ʧʨʦʙʣʝʤʝ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʢʨʫʧʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ [2]. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʚ ʨʘʩʯʝʪ ʧʨʠʥʠʤʘʣʠʩʴ 

ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʦʭʦʜʦʚ ʨʝʛʠʦʥʦʚ, ʙʝʟ 

ʫʯʝʪʘ ʜʨʫʛʠʭ ʠʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʝʨʥʳʤ 

ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʩʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʈʌ, ʘ 

ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʦʪʜʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʬʝʨʫ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʨʦʚʦʜʠʤʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʫʨʩ ʧʦ ʩʤʝʥʝ ʧʘʨʘʜʠʛʤʳ ʚ ʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʯʘʣʩʷ ʝʱʝ ʚ 2012 ʛʦʜʫ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʥʘʯʘʣʠ 

ʧʦʢʘʟʳʚʘʪʴ ʥʠʟʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ, ʘ ʧʦʟʞʝ ʧʨʦʠʟʦʰʣʦ ʧʘʜʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʈʌ ʚ ʩʪʨʫʢʪʫʨʝ ʤʠʨʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʧʦʢʘʟʘʣ 

ʩʥʠʞʝʥʠʝ ʢ ʥʘʯʘʣʫ 2020 ʛʦʜʘ ʠ ʜʦʩʪʠʛ ʦʪʤʝʪʢʠ ʚ 2,42%. ʇʨʠʯʠʥʘ ʪʘʢʦʛʦ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ 
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ʩʚʷʟʘʥʘ ʩ ʨʝʟʢʠʤ ʦʙʨʫʰʝʥʠʝʤ ʮʝʥʳ ʥʘ ʛʨʫʧʧʳ ʩʳʨʴʝʚʳʭ ʪʦʚʘʨʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʤʝʪʘʣʣʦʚ ʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʩʧʦʨʪʥʦʡ ʢʦʨʟʠʥʳ ʈʌ [1]. ʅʘ ʥʝʬʪʴ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʚʢʣʶʯʘʷ ʛʘʟ ʠ ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, ʚ 2019 ʛʦʜʫ ʧʨʠʰʣʦʩʴ ʧʦʨʷʜʢʘ 59,2%, ʧʨʠ 

ʵʪʦʤ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚʩʝʡ ʛʨʫʧʧʳ ʧʨʦʜʫʢʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʪʠʧʘ 

ʧʨʝʚʳʩʠʣ ʦʪʤʝʪʢʫ ʚ 64,2%. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʦʡ ʩʬʝʨʳ ʈʦʩʩʠʠ 

ʩʦ ʩʪʦʠʤʦʩʪʴ ʥʝʬʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʨʘʚʥʳʤʠ 0,93 ʚ ʜʦʣʠ ʵʢʩʧʦʨʪʘ ʠ 0,94 ʚ ʩʪʨʫʢʪʫʨʝ ʠʤʧʦʨʪʘ (ʈʠʩ.1). ʇʨʘʚʘʷ ʦʩʴ ʧʦʢʘʟʳʚʘʝʪ 

ʢʫʨʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ (ʨʫʙʣʴ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʣʣ. ʉʐɸ; ʥʘ ʣʝʚʦʡ ʦʩʠ ʧʦʢʘʟʘʥʘ 

ʩʪʦʠʤʦʩʪʴ ʥʝʬʪʠ ʵʪʘʣʦʥʥʳʡ ʤʘʨʢʠ çɹʨʝʥʪè ʟʘ 1 ʙʘʨʨʝʣʴ ʚ ʜʦʣʣ. ʉʐɸ. 

 

ʅʦ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤʳ ʪʦʨʛʦʚʣʠ, ʷʚʣʷʝʪʩʷ ʚʘʣʶʪʥʳʡ ʢʫʨʩ ʨʫʙʣʷ. ʆʜʥʘʢʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʨʦʚʦʜʠʤʳʝ ʧʨʦʬʠʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʩʯʝʪʳ ʥʝ ʩʤʦʛʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʜʪʚʝʨʜʠʪʴ 

ʪʘʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʥʠ ʩ ʤʠʨʦʚʦʡ ʮʝʥʦʡ ʥʘ ʥʝʬʪʴ ʠ ʤʝʪʘʣʣʳ, ʥʠ ʩ ʵʢʩʧʦʨʪʥʳʤ 

ʩʧʝʮʠʘʣʠʪʝʪʦʤ ʩʪʨʘʥʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʵʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ 

ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʯʝʟʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʢ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʤ ʨʷʜʘʤ, ʟʘ ʩʯʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʛʘʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʳʥʢʝ 

ʬʣʫʢʪʫʘʮʠʡ [9]. ʊʘʢ, ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʛʦʜʦʚʳʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʈʌ ʚ ʩʬʝʨʝ ʵʢʩʧʦʨʪʘ ʩ ʚʘʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʫʨʩʘ ʠʥʦʩʪʨʘʥʥʳʡ ʚʘʣʶʪʳ ʚ ʧʝʨʠʦʜ ʩ 1997ʧʦ 

2016 ʛʛ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠʤʝʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ r = 0,334 ʧʨʠ p = 0,152. 

ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʯʘʣʘ ʧʨʦʷʚʣʷʪʴʩʷ, ʪʦʣʴʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʦʨʠʟʦʥʪʘ ʨʘʩʯʝʪʘ ʜʦ 2019 ʛ., 
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ʪʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʨʦʩʪ ʜʦ r = 0,432 ʧʨʠ p = 

0,046  ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʤ ʚʣʠʷʥʠʠ ʢʫʨʩʘ 

ʚʘʣʶʪ ʥʘ ʵʢʩʧʦʨʪʥʫʶ ʧʦʣʠʪʠʢʠ ʥʝ ʥʘʰʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʥʘʛʣʷʜʥʦ 

ʚʠʜʥʦ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʈʠʩ. 1. 

ʅʘʯʠʥʘʷ ʩ 2014 ʛʦʜʘ ʧʦʷʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ, ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʪʘʥʦʚʠʪʩʷ r = 0,992 ʧʨʠ p = 0,00  ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʟʘʢʫʧʦʢ ʠ ʧʨʦʜʘʞ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʦʜʠʥʘʢʦʚʳʝ ʫʯʘʩʪʥʠʢʠ 

ʨʳʥʢʘ (ʨʝʯʴ, ʢʦʥʝʯʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʜʝʪ ʦ ʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʢʨʫʧʥʳʭ 

ʢʦʨʧʦʨʘʮʠʷ) ʠʣʠ ʞʝ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʚʘʣʶʪʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʩʜʝʣʢʘʭ, ʟʘʢʣʶʯʝʥʥʳʭ ʥʘ 

ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ, ʚ ʠʥʪʝʨʚʘʣʝ ʥʝ ʙʦʣʝʝ 2-3 ʤʝʩʷʮʝʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʫʩʣʦʚʥʘʷ ʘʜʘʧʪʘʮʠʷ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ ʢ ʫʨʦʚʥʶ ʚʳʨʫʯʢʠ, ʧʦʣʫʯʘʝʤʦʡ ʟʘ ʩʯʝʪ ʵʢʩʧʦʨʪʘ 

[5]. 

ʆʜʥʘʢʦ ʩʪʘʣ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʥʦʚʳʡ ʨʷʜ ʧʨʠʟʥʘʢʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʷʝʪʩʷ, ʪ.ʝ. ʫʨʦʚʝʥʴ ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʥʘʯʠʥʘʷ ʩ 2013 ʛʦʜʘ ʥʝʫʢʣʦʥʥʳʤ 

ʦʙʨʘʟʦʤ ʩʥʠʞʘʣʩʷ ʜʦ ʢʦʥʮʘ 2016 ʛʦʜʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʨʦʚʝʥʴ ʵʢʩʧʦʨʪʘ ʪʘʢʞʝ ʠʤʝʣ ʪʨʝʥʜ 

ʥʘ ʩʥʠʞʝʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʘʙʝʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʚʘʣʶʪʘ ʜʦʣʞʥʘ ʙʳʣʘ ʦʢʘʟʳʚʘʪʴ ʥʘ 

ʥʝʛʦ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʥʦ ʠʤʧʦʨʪ ʚ 2016 ʛʦʜʘ ʧʦʢʘʟʘʣ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʙʳʣʠ ʩʥʠʞʝʥʥʳʤʠ, ʥʦ ʠ ʥʘʧʨʦʪʠʚ, ʦʥ ʠʤʝʣ ʪʨʝʥʜ ʥʘ ʨʦʩʪ, ʜʘʞʝ ʧʨʠʥʠʤʘʷ ʚ ʨʘʩʯʝʪ 

ʥʠʟʢʠʡ ʢʫʨʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ. ʉʘʥʢʮʠʠ, ʚʚʦʜʠʤʳʝ ʩʦ ʩʪʦʨʦʥʳ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥ, ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʛʦʜʦʤ ʠʤʝʣʠ ʥʘʨʘʩʪʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʚʣʝʢʣʦ ʢ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ.  ʅʦ ʩ ʢʦʥʮʘ 2017 ʛʦʜʘ ʩʪʘʣ 

ʷʩʥʦ ʚʠʜʝʥ ʪʨʝʥʜ ʥʘ ʧʨʝʣʦʤʣʝʥʠʝ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʝʝ ʢ ʣʫʯʰʝʤʫ, ʪ.ʝ. ʨʦʩʪ 

ʮʝʥʳ ʟʘ ʙʘʨʨʝʣʴ ʥʝʬʪʠ ʦʢʘʟʘʣ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʤʧʦʨʪ, ʥʦ ʠ ʵʢʩʧʦʨʪ 

[3]. ʊʨʘʜʠʮʠʷ ʨʦʩʪʘ ʵʢʩʧʦʨʪʘ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʧʘʨʫ ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʤʧʦʨʪ ʠʤʝʣ 

ʚʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ, ʚʧʣʦʪʴ ʜʦ ʢʦʥʮʘ 2019 ʛʦʜʘ. ɹʳʣʠ ʠʟʤʝʥʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʜʝʨʞʘʣʠʩʴ ʤʥʦʛʦ ʣʝʪ: ʥʘʯʠʥʘʷ ʩ 2018 ʛʦʜʘ ʠʤʧʦʨʪ ʧʝʨʝʩʪʘʣ ʷʚʣʷʪʴʩʷ ʪʝʥʴʶ 

ʵʢʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ. ɻʦʜʦʚʦʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʧʦʨʪʘ ʩʦʩʪʘʚʠʣ ʧʨʠʤʝʨʥʦ 4,2%, ʪʦʛʜʘ 

ʢʘʢ ʨʦʩʪ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʚʳʩʠʣ 27%. ʉʧʝʢʪʨ ʠʥʥʦʚʘʮʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʢʠ ʈʌ ʨʘʩʰʠʨʷʣʩʷ ʠ ʫʞʝ ʥʘ ʩʝʨʝʜʠʥʫ 2019 ʛ. ʟʥʘʯʝʥʠʷ ʠʤʧʦʨʪʘ ʠ 

ʵʢʩʧʦʨʪʘ ʠʤʝʣʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ: ʪʘʢ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ 

ʧʦʢʘʟʘʣʘ ʩʥʠʞʝʥʠʝ ʥʘ 5,8%, ʘ ʠʤʧʦʨʪ, ʥʘʧʨʦʪʠʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 

2,3%. ɼʘʥʥʳʡ ʧʘʨʘʜʦʢʩ ʪʦʨʛʦʚʦʡ ʩʬʝʨʳ ʈʌ ʙʳʣ ʦʪʤʝʯʝʥ ʚʧʝʨʚʳʝ, ʪ.ʝ. ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 
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ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʣʠʷʥʠʠ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʥʝ ʙʳʣʦ, ʥʘ ʠʥʜʝʢʩʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʦʨʛʦʚʦʡ ʩʬʝʨʳ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ʯʘʩʪʠ ʝʝ ʠʤʧʦʨʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ [6]. 

ɼʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʨʛʦʚʣʠ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʉʌʆ ʠ ʝʝ 

ʩʨʘʚʥʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʚʢʣʶʯʘʷ ʄʦʩʢʚʫ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʛʨʘʬʠʢʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʈʠʩ. 2. 

 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʈʌ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʈʠʩ. 2, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʉʌʆ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʦʪʤʝʪʢʝ. ʇʨʠʩʫʪʩʪʚʫʶʱʠʡ ʨʦʩʪ ʜʦ ʦʪʤʝʪʢʠ ʚ 48,2 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ ʥʘ 2019 ʛ., ʙʳʣ ʥʝʜʦʩʪʘʪʦʯʥʳʤ: ʪ.ʝ. ʦʪʩʪʘʚʘʥʠʝ ʙʳʣʦ ʚ 8,2 ʨʘʟ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʎʌʆ, ʠ ʚ 5,2 ʨʘʟʘ ʦʪ ʛ. ʄʦʩʢʚʳ. ɹʝʟʫʩʣʦʚʥʦ, ʩʪʦʠʪ ʪʘʢʞʝ ʠʜʝʥʪʠʯʥʦ ʦʪʤʝʪʠʪʴ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʈʦʩʩʠʠ, ʎʌʆ, ʉʌʆ ʠ ʛ. ʄʦʩʢʚʳ ʢʘʢ ʧʦ 

ʢʦʥʪʨʦʣʴʥʳʤ, ʤʘʨʢʝʨʥʳʤ ʪʦʯʢʘʤ, ʪʘʢ ʠ ʚ ʩʪʘʜʠʠ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʨʦʩʪʘ, ʠ ʧʨʠ ʧʘʜʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ, ʚʝʜʴ ʠʤʝʥʥʦ ʜʘʥʥʳʝ ʨʝʛʠʦʥʳ ʠʛʨʘʶʪ 

ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʊʘʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ 1998-2019 

ʛʛ. ʠʤʝʥʥʦ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ (ɺʊʆ) ʈʌ. 

ɺʥʝʰʥʷʷ ʪʦʨʛʦʚʣʷ ʈʌ ʧʝʨʝʞʠʚʘʝʪ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʡ ʩʧʘʜ, ʥʘʯʘʣʦ 

ʢʦʪʦʨʦʛʦ ʧʨʠʰʣʦʩʴ ʥʘ 2015 ʛ., ʠʤʝʥʥʦ ʪʦʛʜʘ ʙʳʣʦ ʧʦʪʝʨʷʥʦ ʯʫʪʴ ʙʦʣʴʰʝ ʪʨʝʪʠ ʚʩʝʛʦ 

ʦʙʲʝʤʘ ɺʊʆ ʩʪʨʘʥʳ. ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʧʘʜʘ ʦʱʫʪʠʣ ʛ. ʄʦʩʢʚʘ, ʢʦʪʦʨʘʷ 

ʧʦʪʝʨʷʣʘ ʧʨʠʤʝʨʥʦ 36,7% ʩʚʦʝʛʦ ʦʙʲʝʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʮʝʥʳ ʥʘ ʥʝʬʪʴ. ʉʌʆ 

ʧʦʪʝʨʷʣ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ 14,1%, ʯʪʦ ʥʘ ʬʦʥʝ ʩʨʘʚʥʝʥʠʷ ʩ ʛ. ʄʦʩʢʚʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʢʨʦʤʥʦ 

[8]. ʊʘʢʠʝ ʥʝʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʦʙʲʷʩʥʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ, ʚʝʜʴ ʥʝʬʪʝʧʨʦʜʫʢʪʳ 
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ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʪʦʨʛʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʩʧʦʨʪʘ ʨʝʛʠʦʥʘ. ʊʦʨʛʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʣʠʷʥʠʶ, ʢʦʪʦʨʫʶ ʥʘ ʥʝʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʠʪʠʢʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ, ʚ ʪʦʤ ʚʨʝʤʷ ʢʘʢ ʉʌʆ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚʚʝʜʝʥʥʳʭ ʧʨʦʪʠʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʝ ʩʥʠʞʘʣ 

ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʙʱʝʡ ʜʦʣʝ ʪʦʨʛʦʚʣʝ ʈʦʩʩʠʠ. ʉʌʆ ʩʫʤʝʣ ʧʦʢʘʟʘʪʴ ʫʚʝʨʝʥʥʳʡ ʪʨʝʥʜ ʥʘ 

ʨʦʩʪ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʚ ʨʷʜʝ ʪʦʚʘʨʥʳʭ ʩʝʢʪʦʨʦʚ [7]. 

ʈʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʉʌʆ ʚ ʩʬʝʨʝ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦ, ʪʘʢ 

ʨʝʛʠʦʥʳ ʦʙʨʘʟʫʶʱʠʝ ʦʢʨʫʛ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʣʠʜʠʨʫʶʱʠʭ ʨʝʛʠʦʥʘ, ʧʦʢʘʟʘʪʝʣʠ 

ɺʊʆ, ʢʦʪʦʨʳʭ ʚʤʝʩʪʝ ʚ ʢʦʥʮʝ 2019 ʛ. ʩʦʩʪʘʚʠʣʠ 70,3% ʧʨʠ ʵʪʦʤ ʜʦʣʷ, ʟʘʥʠʤʘʝʤʘʷ ʠʤʠ ʚ 

ʩʬʝʨʝ ʵʢʩʧʦʨʪʘ, ʧʨʝʚʳʩʠʣʘ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ 70% (ʈʠʩ.3). 

 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʉʌʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʞʝ ʩʝʤʴ ʨʝʛʠʦʥʦʚ, ʧʨʠ ʵʪʦʤ ʫʜʝʣʴʥʳʡ 

ʵʢʩʧʦʨʪʥʳʡ ʚʝʩ ʢʘʞʜʦʛʦ ʠʟ ʩʝʤʠ ʨʝʛʠʦʥʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,56 % ʜʦ 13,2 %. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʉʌʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʦʩʪʘʚʰʠʭʩʷ ʨʝʛʠʦʥʘ, ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʩʧʦʨʪʘ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʠ 1%. ʈʘʟʜʝʣʝʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ ʚʥʫʪʨʠ ʩʪʨʫʢʪʫʨʳ 

ʩʘʤʠʭ ʛʨʫʧʧ, ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʨʝʤʝʥʥʘʷ ʨʦʪʘʮʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 
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ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚ ʩʬʝʨʝ ʵʢʩʧʦʨʪʘ ʫ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʷʚʣʷʚʰʝʛʦʩʷ ʚ ʩʚʦʝ ʚʨʝʤʷ 

ʣʠʜʝʨʦʤ, ʠ ʧʦʩʪʘʚʣʷʶʱʠʤ ʥʘ ʚʥʝʰʥʝʡ ʨʳʥʦʢ ʪʦʚʘʨʳ, ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʣ ʦʪʤʝʪʢʫ ʚ 12,4 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ʅʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʧʘʜ ʵʢʩʧʦʨʪʘ ʥʝ 

ʧʦʟʚʦʣʠʣ ʠʤ ʩʦʭʨʘʥʠʪʴ ʧʨʝʞʥʠʝ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʢʦʥʮʝ 2019 

ʛʦʜʘ ʧʨʦʜʘʣʘ ʫʛʣʷ ʥʘ 1,75 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ; ʘʣʶʤʠʥʠʷ (ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ) ʥʘ 1,65 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ; ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʥʘ 1,41 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ; ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ 2,43 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ. ʆʜʥʘʢʦ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʪʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʤʘʣʦ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʛʦʚʦʨʠʪʴ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʚ 

ʨʝʛʠʦʥʝ. ʃʠʜʠʨʫʶʱʘʷ ʚ ʉʌʆ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʩʦʭʨʘʥʷʝʪ ʩʚʦʡ ʵʢʩʧʦʨʪʥʳʡ ʪʨʝʥʜ ʥʘ 

ʜʦʙʳʯʫ ʫʛʣʷ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʤʝʪʘʣʣʘ. ʕʢʩʧʦʨʪʥʳʝ 

ʦʙʲʝʤʳ ʨʝʛʠʦʥʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʜʦʙʳʪʦʡ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʦʧʘʜʘʝʪ ʥʘ ʨʳʥʦʢ ʟʘ ʩʯʝʪ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʧʦʜʜʝʨʞʢʦʡ 

ʤʝʩʪʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ. ʊʘʢ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʦ ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʢʘʭ ʨʝʛʠʦʥʘ, ʟʘʥʦʩʠʪʩʷ ʚ ʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

17% ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʙʳʯʝʡ, ʧʦʩʪʫʧʘʝʪ ʚ ʙʶʜʞʝʪ ʨʝʛʠʦʥʘ 

[10]. 

ʊʝʢʫʱʘʷ ʵʢʩʧʦʨʪʥʘʷ ʧʦʣʠʪʠʢʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ 

ʨʝʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʲʝʤʦʚ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʨʝʛʠʦʥʘ ʥʘ ʚʥʝʰʥʝʡ ʨʳʥʦʢ (ʈʠʩ.4). 
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ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʬʝʨʳ ʵʢʩʧʦʨʪʘ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ, 

ʢʘʢ ʤʠʥʠʤʫʤ, ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʰʥʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʅʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ, ʠʟ ʦʙʣʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʩʧʦʨʪʘ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʝʥʳ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪ.ʝ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʌʆ ʚ ʩʬʝʨʝ 

ʵʢʩʧʦʨʪʘ ʥʘ 7,23 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʨʠ ʵʪʦʤ, ʧʦʪʝʨʷʣʘ ʧʦʨʷʜʢʘ 0,67 

ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʫʜʚʦʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʵʢʩʧʦʨʪʘ ʚ 2016 ʛ., ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʠʣʦ ʧʨʝʦʜʦʣʝʪʴ 

ʦʪʤʝʪʢʫ ʚ 1,2 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ, ʥʝ ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʦʨʪʘ ʚ ʯʘʩʪʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʪʦʚʘʨʦʚ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ, ʥʘ ʢʦʪʦʨʫʶ ʚ ʢʦʥʮʝ 2019 ʛ., ʧʨʠʭʦʜʠʣʦʩʴ ʧʦʨʷʜʢʘ 19,1% 

ʧʨʦʜʫʢʮʠʠ ʭʠʤʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʧʦʨʷʜʢʘ 40,5% ʤʘʰʠʥ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ð 32,7%. ʄʥʦʛʠʝ ʨʝʛʠʦʥʳ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʥʳʡ ʨʦʩʪ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 

ʵʢʩʧʦʨʪʦʤ ʫʛʣʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʤʝʪʠʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʪʝʤʧʘʭ 

ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʦʡ ʩʬʝʨʳ ʉʌʆ. ʊʘʢʞʝ ʨʦʩʪ ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʛʨʫʧʧʘʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʦʡ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʠ ʤʝʪʘʣʣʦʚ [11]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʢʘʟʳʚʘʝʤʦʝ ʚʣʠʷʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʦʨʛʦʚʣʠ, ʦʪʤʝʯʘʶʪʩʷ ʨʷʜ ʧʨʠʟʥʘʢʦʚ, ʛʦʚʦʨʷʱʠʭ ʦ ʝʝ 

ʦʞʠʚʣʝʥʠʠ, ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʣʦʤʠʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʥʝʛʘʪʠʚʥʳʝ ʪʨʝʥʜʳ, ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ 

ʚʩʝ ʥʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʉʌʆ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʘ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦ, ʚ 

ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʘ ʩʘʥʢʮʠʡ. ʕʢʩʧʦʨʪ ʉʌʆ ʥʘ 2021 ʛʦʜ 

ʜʦʩʪʠʛʥʫʣ ʩʚʦʝʛʦ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʧʝʨʝʰʘʛʥʫʣ ʦʪʤʝʪʢʫ ʚ 40,2 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ, ʧʨʠ 

ʫʯʝʪʝ ʪʦʛʦ, ʯʪʦ ʵʢʩʧʦʨʪ ʈʦʩʩʠʠ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 7,3%. ɿʘ ʚʨʝʤʷ ʚʚʦʜʘ ʩʘʥʢʮʠʦʥʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʉʌʆ ʚʳʨʦʩ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʈʌ 

ʚ ʯʘʩʪʠ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ [12]. 

ʃʠʜʠʨʫʶʱʠʤʠ ʨʝʛʠʦʥʘʤʠ ʚ ʈʌ ʧʦ ʦʙʲʝʤʫ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ 2019-2021 

ʛʦʜʫ ʙʳʣʠ (ʈʠʩ.5): ɸʆ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ ~22,3%; ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ ~14,2%; ʛ. ʄʦʩʢʚʘ 
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~8,92%; ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ~4,92; ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ~5,63%; ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 

~3,82%. 

 

ʅʘ ʧʝʨʚʫʶ ʜʚʘʜʮʘʪʢʫ ʨʝʛʠʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʨʝʡʪʠʥʛ, 

ʧʨʠʰʣʦʩʴ 43,4% ʚʩʝʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ, ʪ.ʝ. 70,2% ʵʢʩʧʦʨʪʘ. 

ʇʝʨʚʘʷ ʜʚʘʜʮʘʪʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʨʝʛʠʦʥʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʉʌʆ, ʢʦʪʦʨʳʝ 

ʩʫʤʤʘʨʥʦ ʚʥʝʩʣʠ ʚʢʣʘʜ ʧʦʨʷʜʢʘ 15,2%, ʠ ʠʤʝʥʥʦ ʚ ʥʠʭ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʤʦʛʣʘ ʧʨʝʚʳʩʠʪʴ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʛʨʘʶʪ ʨʝʩʫʨʩʥʳʝ ʨʝʛʠʦʥʳ ʚ 

ʧʨʦʚʦʜʠʤʦʡ ʩʪʨʘʥʦʡ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʝ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʦʟʨʘʩʪʘʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʨʫʧʧ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ 

ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʨʘʟʚʝʜʢʠ, ʦʩʚʦʝʥʠʷ, ʜʦʙʳʯʠ, ʧʝʨʝʜʘʯʠ ʠ ʩʧʦʩʦʙʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʨʫʜ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ. ʄʥʦʛʠʤʠ 

ʵʢʩʧʝʨʪʘʤʠ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʪʝʤʧ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʪʦʨʛʦʚʣʠ ʚʦ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʨʝʛʠʦʥʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʝʢʠʤ ʦʪʢʣʠʢʦʤ ʥʘ 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʟʨʝʟʝ ʥʘʫʢʦʝʤʢʠʭ ʛʨʫʧʧ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʩʪʘʨʪʘʧʦʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚr ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

http://qje.su/wp-content/uploads/2023/12/Bezymyannyj-28.png
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ɺ 2024-25 ʛʦʜʘʭ ʦʞʠʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ɸʇʂ, ʩʚʷʟʘʥʥʳʡ, ʢʦʥʝʯʥʦ, ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʥʘʤʝʯʝʥʥʳʭ ʨʘʥʝʝ ʧʨʦʝʢʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ, ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʩʠʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʚ ʩʦʟʜʘʥʠʠ 

ʤʥʦʛʦʘʩʧʝʢʪʥʳʭ ʛʨʫʧʧ ʧʨʦʝʢʪʦʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʘʟʠʘʪʩʢʠʡ ʨʳʥʦʢ. ɿʘʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʵʢʩʧʦʨʪʘ ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʨʘʤʢʘʭ ʩʪʨʘʥʳ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʯʝʪʘ, ʪʘʢ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪ 

ʵʢʩʧʦʨʪ ʥʝ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ, ʘ ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʵʢʩʧʦʨʪʥʫʶ ʧʨʦʜʫʢʮʠʶ ʧʦ ʶʨʠʜʠʯʝʩʢʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʬʠʩʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʝʭʘʥʠʟʤ ʦʧʨʝʜʝʣʷʝʪ ʝʝ 

ʢʘʢ ʨʝʩʫʨʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʠʜʘ. ʀʩʭʦʜʷ ʠʟ ʛʨʫʧʧ ʦʮʝʥʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʪʘʪʴʝ, 

ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʉʌʆ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 10-11 

ʤʣʨʜ ʜʦʣʣ. ʉʐɸ, ʢʘʢ ʨʘʟ ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʨʫʧʧ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʘʜʨʝʩʘʮʠʶ, ʥʝʠʟʙʝʞʥʳʤ ʦʙʨʘʟʦʤ 

ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʨʝʛʠʦʥʦʚ, ʠ ʢʦʥʝʯʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʭ 

ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ ʪʝʢʫʱʝʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʵʢʩʧʦʨʪʘ, ʠ ʥʝ ʚ 

ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʵʪʦ ʟʘʪʨʦʥʝʪ ʙʶʜʞʝʪʥʫʶ ʧʦʣʠʪʠʢʫ ʨʝʛʠʦʥʘ. 

ɽʩʣʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʝʢʪʨʘ ʪʝʢʫʱʠʭ 

ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʦʚ, ʪʦ ʩʘʤʦʡ ʥʘʩʫʱʥʦʡ ʩʪʘʥʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʢʘʩʘʝʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ, ʚʝʜʴ ʠʤʝʥʥʦ ʦʥ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʩʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʚ ʯʘʩʪʠ ʢʘʢ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ɺʈʇ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ 

ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʌʘʢʪʠʯʝʩʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ 

ʙʦʣʴʰʝ ʦ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ), ʙʝʟ ʧʦʩʣʝʜʫʶʱʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪ, ʧʦʟʚʦʣʠʣʘ ʙʳ ʩʦʚʝʨʰʠʪʴ, ʪʘʢ ʥʫʞʥʳʡ ʩʝʡʯʘʩ, ʨʘʟʚʦʨʦʪ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʩʪʦʢʘ (ʘʟʠʘʪʩʢʠʭ ʨʳʥʢʦʚ), ʯʪʦ ʫʩʧʝʰʥʦ ʙʳ ʨʝʰʠʣʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʠʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʧʘʨʪʥʝʨʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʬʝʨʳ, ʘʢʪʠʚʥʦʤ ʦʙʨʘʟʦʤ ʩʦʜʝʡʩʪʚʫʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʤʦʛ ʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʈʌ. 
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ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ // ʄʫʥʠʮʠʧʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ. 2023. ˉ3. ʉ. 82-

90. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʤ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦʜʚʠʥʫʪʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʪʴ ʫʩʣʦʚʠʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʙʘʟʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʯʝʛʦ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ 

ʢʘʢ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʬʦʢʫʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʦʚʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʟʨʝʣʦʩʪʠ ʢʦʤʧʘʥʠʡ ʠ ʜʠʥʘʤʠʢʘ ʨʳʥʢʘ. 
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Abstract. Big data is becoming ubiquitous as the use of big data increases, applications become 

more advanced, manufacturers become more aware, and computing power increases. It is 

necessary to evaluate the conditions for introducing big data technologies into enterprises based 

on automation of the production process, information security and other things with existing 

technical means, with the introduction of innovative technologies such as machine learning, 

neural networks, artificial intelligence. This article focuses on the drivers of change that initiated 

the use of big data, the characteristics and properties of big data, the level of technological 

maturity of companies and market dynamics. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘʥʘʣʠʟ ɹʦʣʴʰʠʭ 

ɼʘʥʥʳʭ 

Keywords: big data, agriculture, efficiency, Big Data analysis 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴ ʩʘʤ ʪʝʨʤʠʥ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè, 

ʨʘʩʢʨʳʪʴ ʝʛʦ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʨʘʩʰʠʨʠʪʴ ʢʘʪʝʛʦʨʠʘʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʫʪʝʤ ʧʨʝʜʣʦʞʝʥʠʷ ʘʚʪʦʨʩʢʦʡ ʪʨʘʢʪʦʚʢʠ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʲʝʢʪʫ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʪʦʯʝʢ ʟʨʝʥʠʷ ʫʯʝʥʳʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʠʩʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʘʪʨʠʙʫʪʘʭ ʜʘʥʥʳʭ: ʦʙʲʝʤʝ, 

ʩʢʦʨʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʘʩʧʝʢʪʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʦʪ ʪʝʨʤʠʥ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʥ ʨʘʟʚʠʚʘʣʩʷ. 

ʆʩʥʦʚʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʙʦʨʫ, ʭʨʘʥʝʥʠʶ, 

ʘʥʘʣʠʟʫ ʠ ʠʟʚʣʝʯʝʥʠʶ ʢʘʢ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʵʪʦʤ ʨʘʩʩʫʞʜʝʥʠʠ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʄ. ʂʦʢʩ ʠ ɼ. ʕʣʣʩʚʦʨʪ [24] ʢʘʢ ʘʚʪʦʨʳ 

ʪʝʨʤʠʥʘ çɹʦʣʴʰʠʝ ʜʘʥʥʳʝè ʧʨʠʜʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʦʥʠ ʧʨʝʜʦʩʪʘʚʠʣʠ: çé ʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 

ʣʦʢʘʣʴʥʦʛʦ ʜʠʩʢʘ ʠ ʜʘʞʝ ʫʜʘʣʝʥʥʳʡ ʜʠʩʢ. ʄʳ ʥʘʟʳʚʘʝʤ ʵʪʦ ʧʨʦʙʣʝʤʦʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ʂʦʛʜʘ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʥʝ ʧʦʤʝʱʘʶʪʩʷ ʚ ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ (ʚ ʷʜʨʝ), ʠʣʠ ʢʦʛʜʘ ʦʥʠ ʥʝ 

ʧʦʤʝʱʘʶʪʩʷ ʜʘʞʝ ʥʘ ʣʦʢʘʣʴʥʳʡ ʜʠʩʢéè ʍʦʪʷ ʩʝʛʦʜʥʷʰʥʠʡ ʪʝʨʤʠʥ ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʘʩʰʠʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʨʤʠʥʘ ʄ. ʂʦʢʩʘ ʠ ɼ. ʕʣʣʩʚʦʨʪʘ, ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʪʨʘʞʘʝʪ ʩʝʛʦʜʥʷʰʥʠʡ ʩʤʳʩʣ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. 
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ɺ ʥʘʰʝ ʚʨʝʤʷ ʪʝʨʤʠʥ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʭʦʪʷ ʥʝʪ ʝʜʠʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʵʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʄʥʦʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʢʘʢ ʩʫʪʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ʀʥʪʫʠʪʠʚʥʦ ʧʦʜʭʦʜʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʵʪʦ ʧʦʪʦʢ ʜʘʥʥʳʭ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʚ ʦʛʨʦʤʥʦʤ ʦʙʲʝʤʝ, 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦ ʩʦʩʪʘʚʫ ʠ ʠʤʝʶʱʠʡ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʀʟʥʘʯʘʣʴʥʦ ʥʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦ ʧʨʦʜʫʢʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ 

ʧʨʦʯʝʝ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʷʚʣʝʥʠʷʭ ʠ ʧʨʦʮʝʩʩʘʭ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʢʦʨʦʩʪʴʶ ʝʝ ʘʢʪʫʘʣʠʟʘʮʠʠ, ʜʝʣʘʷ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʙʦʣʝʝ 

ʦʧʝʨʘʪʠʚʥʳʤ, ʯʝʤ ʧʦʣʫʯʝʥʠʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʠʭ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [10]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʪʦʯʥʠʪʴ ʧʦʥʷʪʠʝ ʧʦ ʙʦʣʴʰʠʤ ʜʘʥʥʳʤ  ʠ ʠʭ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʫʯʝʥʳʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʘ 

ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʥʘʡʪʠ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʪʘʪʴʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʜʭʦʜ ʧʨʦʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɹ. 

ʂʠʪʯʝʥʭʵʤʘ [18], ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

2. ɺʳʙʦʨ ʧʝʨʚʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

3. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

4. ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠ ʤʦʥʠʪʦʨʠʥʛ; 

5. ʉʠʥʪʝʟ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ. ʊʘʢʠʝ 

ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
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ʜʘʥʥʳʭ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ.  ʂ ʠʩʪʦʯʥʠʢʘʤ ʛʝʥʝʨʘʮʠʠ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʝʚʳʝ ʜʘʪʯʠʢʠ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʩʝʣʴʭʦʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʢʠ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ 

ʟʜʦʨʦʚʴʷ ʩʢʦʪʘ, ʜʨʦʥʳ ʠ ʧʨʦʯʝʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʙʦʨʫ ʠ ʘʥʘʣʠʟʫ 

ʠʥʬʦʨʤʘʮʠʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʯʝʥʠʝ ʮʝʥʥʦʩʪʠ ʠʟ 

ʩʦʙʠʨʘʝʤʳʭ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʪʝʩʥʦ ʩʦʯʝʪʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʪʦʯʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ. 

ʊʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʪʨʝʙʫʝʪ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʢʘʨʪʠʨʦʚʘʥʠʷ. ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʘʢʪʠʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʜʝʪʘʣʠ ʫʨʦʞʘʷ, ʪʘʢʠʝ ʢʘʢ ʦʪʙʦʨ ʧʨʦʙ ʫʨʦʞʘʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʯʥʦʩʪʴ ʧʦʯʚʳ ʠ pH ʚʦʜʳ ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ [16]. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʩʥʠʞʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʪʴ ʣʶʙʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ [6]. ʊʦʚʘʨʳ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ 

ʧʦʩʪʘʚʢʘʭ, ʩ ʤʝʥʴʰʠʤ ʫʱʝʨʙʦʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ, ʚʝʨʦʷʪʥʦ, ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʚʳʛʦʜʘʤʠ [17]. 

ʀʟ ʩʚʦʡʩʪʚ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

1) ʄʘʩʩʠʚʳ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ  ʛʝʥʝʨʘʮʠʠ ʠʭ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʙʦʨʘ ʵʪʠʭ 

ʜʘʥʥʳʭ ʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʢʘʢ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ) ʚ ʢʘʯʝʩʪʚʝ ʠʭ 

ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʘ; 

2) ɼʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʫʱʝʩʪʚʫʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ ʥʘ ʙʘʟʝ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʝʥʠʷ; 

3) ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʣʠʙʦ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

4) ʇʨʦʮʝʩʩʳ ʥʘʙʣʶʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʦʚʧʘʜʘʶʪ. ʇʨʠ ʵʪʦʤ ʧʨʠʟʥʘʥʠʝ ʬʘʢʪʘ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
199 

 

 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʤʦʤʝʥʪ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ (ʚ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʠʟʥʘʝʪʩʷ); 

5) ʅʘʙʣʶʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

(ʩʨʝʜʩʪʚʘʤʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ) ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ [7]. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ ʦʙʲʝʤ, ʩʢʦʨʦʩʪʴ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʳʜʝʣʷʶʪ ʪʨʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ: 

1) ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ: ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʩʠʩʪʝʤʳ  ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʝʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʦʡ ʧʘʤʷʪʠ ʥʘ ʩʝʨʚʝʨʘʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

2) ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʪʢʘʟʘʤ ʠ ʩʙʦʷʤ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 

ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʩ ʫʯʝʪʦʤ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠʣʠ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʩʙʦʝʚ ʮʠʬʨʦʚʳʭ ʥʦʩʠʪʝʣʝʡ. ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʥʘʯʘʣʴʥʦʡ ʟʘʜʘʯʠ. 

3) ʃʦʢʘʣʠʟʘʮʠʷ: ʧʨʠʥʮʠʧ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʘʰʠʥʘʭ, ʛʜʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʢʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʝʭ ʞʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʭʨʘʥʝʥʠʝ [13]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ  ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʚ ʧʨʠʤʝʨ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ. 

ʄʥʦʛʠʝ ʩʪʦʨʦʥʥʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʠʜʷʪ ʚ ʥʠʭ ʨʝʚʦʣʶʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ [23] ʠ 

ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ [22] ʜʣʷ ʠʥʥʦʚʘʮʠʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʜʘʥʥʳʝ ʫʞʝ ʚʩʪʨʦʝʥʳ ʚ ʣʶʙʫʶ ʩʬʝʨʫ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʢʘʢ ʤʘʰʠʥʘʤʠ, ʪʘʢ ʠ ʣʶʜʴʤʠ, 

ʷʚʣʷʶʪʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚʩʝʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʕʪʦ 

ʩʪʘʥʝʪ ʥʦʚʦʡ çʵʧʠʩʪʝʤʦʣʦʛʠʝʡè [20] ʚ ʥʘʫʢʝ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ɺ. ʄʘʡʝʨ ʠ ʂ. 

ʂʫʢʴʝʨ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʨʦʠʟʚʝʜʫʪ ʨʝʚʦʣʶʮʠʶ ʚ ʥʘʰʝʤ ʦʙʨʘʟʝ 

ʤʳʰʣʝʥʠʷ, ʨʘʙʦʪʳ ʠ ʞʠʟʥʠ [9]. ʆʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʘʩʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʨʦʛʨʝʩʩʫ ʣʶʙʦʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ(BDA): ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʥʘʣʠʟ, ʤʝʪʘʜʘʥʥʳʝ ʠ ʧʨʦʛʥʦʟʳ: 
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çɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʩʪʘʥʫʪ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʡè [9]. 

ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʪʘʢʠʝ ʜʘʥʥʳʝ ʦʙʳʯʥʦ ʠʤʝʶʪ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʬʦʨʤʘʪ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʦʥʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʧʦʥʪʘʥʥʦ, ʠ ʩʫʱʝʩʪʚʫʶʪ ʩʣʦʞʥʦʩʪʠ ʚ ʦʙʨʘʙʦʪʢʝ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʪʘʢ, ʯʪʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʮʝʥʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʘʥʘʣʠʟʘ. ʏʝʤ 

ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʪʠʧʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʪʝʤ 

ʙʦʣʴʰʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜʦʚ ʤʳ ʩʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ 

ʦʙʨʘʙʦʪʢʠ [5]. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ, ʩʪʦʷʱʠʭ ʟʘ ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʘʟʚʠʪʠʶ ʩʬʝʨʳ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ, ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʚʠʣʴʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʘʢ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʪʘʢ ʠ ʚ ʯʘʩʪʥʦʤ ʙʠʟʥʝʩʝ. ʕʪʦ ʩʤʦʞʝʪ ʜʘʪʴ ʩʪʠʤʫʣ ʩʣʝʜʫʶʱʝʤʫ 

ʧʦʢʦʣʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. 

ʇʦʤʠʤʦ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʟʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʠ ʩʦʢʨʘʪʠʪ ʨʘʩʭʦʜʳ ʥʘ ʦʬʠʮʠʘʣʴʥʫʶ 

ʩʪʘʪʠʩʪʠʢʫ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʪʦʯʥʠʢ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʨʝʝʩʪʨʘʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ. ʂ 

ʪʦʤʫ ʞʝ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʩʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʢʘʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʜʘʥʥʳʭ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ, ʟʘʥʠʞʝʥʠʷ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ, ʥʝʞʝʣʘʥʠʷ ʚʳʧʦʣʥʷʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ, ʠ ʪ. ʜ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʣʝʪ, ʚ 2016-2017 

ʛʛ., ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ [14]. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ Tadviser, çʪʦʣʴʢʦ 37% 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʙʠʟʥʝʩ-

ʘʥʘʣʠʟʘè [11,14].  ʆʜʥʘ ʠʟ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʦʜʚʠʞʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʙʠʟʥʝʩʝ ʵʪʦ Business Intelligence (BI) ï 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʜʘʥʥʳʝ ʚ ʠʜʝʠ, ʩʧʦʩʦʙʥʳʝ ʫʚʝʣʠʯʠʪʴ 

ʮʝʥʥʦʩʪʴ ʙʠʟʥʝʩʘ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ BI ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 
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ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʤʧʘʥʠʠ Cloud Networks, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʠ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʥʘ 51%, ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʥʘ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ 48%, ʘ ʪʘʢʞʝ ʧʦʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʪʯʝʪʥʦʩʪʴ ʠ ʧʦʜʜʝʨʞʢʫ ʥʘ 31% [11]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʘʩʯʝʪʳ ʀʉʀʕɿ ʅʀʋ ɺʐʕ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ 2021 ʛʦʜʫ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʣʠʩʴ 25,8% ʢʦʤʧʘʥʠʡ, ʯʪʦ ʥʘ 3,4% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2020 ʛʦʜʫ [8]. ʕʪʦ ʦʪʨʘʞʘʝʪ 

ʦʩʥʦʚʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʟʚʠʪʠʶ ʩʬʝʨʳ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʟʘʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʪʝʢʫʱʠʤ ʨʝʘʣʠʷʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ. ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʚʝʙ-ʩʘʡʪʳ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʪ 9,2% ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢʞʝ ʰʠʨʦʢʫʶ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ ʯʝʨʝʟ ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ (ERP, 

CRM ʠ ʜʨ.) 8% ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 7,2%. ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ 6,7% [8]. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʦʙʲʝʤʘ ʨʳʥʢʘ ʥʘ ʦʩʥʦʚʝ 

ʦʮʝʥʢʠ ʘʩʩʦʮʠʘʮʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 2021 ʛʦʜʫ. ɸʩʩʦʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʪʨʠ ʩʮʝʥʘʨʠʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ: ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ, ʙʘʟʦʚʳʡ ʠ ʦʧʪʠʤʠʩʪʠʯʥʳʡ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʨʦʩʪ ʨʳʥʢʘ ʩʦ 170 ʤʣʨʜ. ʨʫʙ. ʚ 2021 ʛʦʜʫ ʜʦ 319 ʤʣʨʜ. ʨʫʙ. ʢ 2024 ʛʦʜʫ ʧʨʠ ʙʘʟʦʚʦʤ 

ʩʮʝʥʘʨʠʠ. ʆʧʪʠʤʠʩʪʠʯʥʳʡ ʩʮʝʥʘʨʠʡ ʩ ʧʨʦʛʥʦʟʦʤ ʦʙʲʝʤʘ ʨʳʥʢʘ ʚ 441 ʤʣʨʜ. ʨʫʙ. [2] 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʦʩʪʨʦʝʥʘ ʜʠʥʘʤʠʢʘ 

ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʚʩʝʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʢ ʨʘʟʚʠʪʠʶ ʩʬʝʨʳ. 

 

ʈʘʩʯʝʪ ʦʙʲʝʤʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʨʫʯʢʠ ʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 130,1 ʤʣʨʜ. ʜʦʣʣ., 162,6 ʤʣʨʜ. ʜʦʣʣ. ʚ 2021 ʛʦʜʫ ʠ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʜʦʩʪʠʛʥʝʪ 
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273,4 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʢ 2026 ʛʦʜʫ (ʪʘʙʣʠʮʘ 1), ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ 

ʩʦʩʪʘʚʠʪ 11,4% ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2026 ʛʦʜ [19]. ʇʦʜʦʙʥʳʡ ʨʦʩʪ ʚ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʞʠʜʘʝʪʩʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʘʥʠʡ ʢ ʠʥʪʝʛʨʘʮʠʠ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʚʢʣʶʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʪʨʘʪʝʛʠʶ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʯʪʠ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ ʯʝʤ ʥʝ 

ʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʩʝʛʤʝʥʪʦʚ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. 

ʊʘʢʞʝ ʦʞʠʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʜʣʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʜʘʥʥʳʭ ʯʝʨʝʟ ʛʠʙʨʠʜʥʳʝ ʠ ʦʙʣʘʯʥʳʝ ʩʨʝʜʳ ʠ ʪ.ʜ., ʯʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʥʝʜʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʠ ʛʝʥʝʨʘʮʠʠ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. 

ʇʨʠʚʝʜʝʤ ʚ ʧʨʠʤʝʨ ʦʙʥʦʚʣʝʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʘʥʘʣʠʟ ɹʦʣʴʰʠʭ 

ɼʘʥʥʳʭ ʦʪ International Data Corporation (IDC), ʨʘʩʭʦʜʳ ʥʘ Big Data analysis (BDA) 

ʦʞʠʜʘʝʤʦ ʚʳʨʘʩʪʫʪ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 5 ʣʝʪ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʬʝʨʳ 

ʨʘʩʭʦʜʳ ʥʘ BDA ʚʦʟʨʘʩʪʫʪ ʢ 2025 ʛʦʜʫ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʢʦʪʦʨʫʶ ʩʪʘʪʠʩʪʠʢʫ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ: 

½ 5 ʢʚʠʥʪʠʣʣʠʦʥʦʚ ʙʘʡʪ ʜʘʥʥʳʭ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʀʥʪʝʨʥʝʪʘ ʚʦ 

ʚʩʝʤ ʤʠʨʝ; 

½ ʧʦ ʧʨʦʛʥʦʟʘʤ, ʨʳʥʦʢ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʂʠʪʘʝ ʢ 2023 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ ʩʪʦʠʤʦʩʪʠ ʙʦʣʝʝ 

22 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ; 

½ 2% ʦʨʛʘʥʠʟʘʮʠʡ ʠʟ ʩʧʠʩʢʘ Fortune, ʪʳʩʷʯʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʦʙʠʨʘʶʪʩʷ ʠʥʚʝʩʪʠʨʦʚʘʪʴ 

ʚ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ; 

½ 95% ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʝʤʷʪʩʷ ʫʧʨʘʚʣʷʪʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ; 

½ ɻ ʢʦʥʦʤʠʢʘ ʉʐɸ ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪ ʜʦ $3,1 ʪʨʣʥ. ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ [15]. 

ʄʠʨʦʚʘʷ ʠ ʨʦʩʩʠʡʩʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʚʣʠʷʝʪ ʥʘ ʢʘʞʜʫʶ ʢʦʤʧʘʥʠʶ ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʝʪ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʮʠʶ 

ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ [1]. ɺ ʪʝʢʫʱʝʡ ʜʠʥʘʤʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʚʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠʤʝʥʷʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʬʫʥʢʮʠʷʤʠ ʛʝʥʝʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

[21]. 

ʊʨʝʥʜ ʢ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʌ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ) ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ 

ʩʣʫʞʙʦʡ ʈʌ. ɺʥʝʜʨʝʥʠʝ ʚ ʨʘʙʦʪʫ ʧʦ ʩʙʦʨʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ 

çʄʘʰʠʥʦʯʠʪʘʝʤʳʝ ʜʦʚʝʨʝʥʥʦʩʪʠè (ʄʏɼ) [12], ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʥʘ ʙʘʟʝ ʙʣʦʢʯʝʡʥ-

https://xmldatafeed.com/luchshij-parser-czen-2022-goda-parsing-czen-s-sajtov-elektronnoj-kommerczii/
https://xmldatafeed.com/20-populjarnyh-instrumentov-biznes-analitiki-bi-v-2018-2019-godah/
https://xmldatafeed.com/17-luchshih-instrumentov-i-tehnologij-bolshih-dannyh-o-kotoryh-nuzhno-znat-v-2022-godu/
https://xmldatafeed.com/17-luchshih-instrumentov-i-tehnologij-bolshih-dannyh-o-kotoryh-nuzhno-znat-v-2022-godu/
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ʧʣʘʪʬʦʨʤʳ ʌʅʉ ʈʦʩʩʠʠ. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʣʠʮ, ʜʝʡʩʪʚʫʶʱʠʭ ʦʪ 

ʠʤʝʥʠ ʠ ʧʦ ʧʦʨʫʯʝʥʠʶ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʩʜʘʶʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ. 

ɺʜʦʙʘʚʦʢ ʢ ʵʪʦʤʫ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʢʘʯʝʩʪʚʘ ʠ 

ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʨʦʢʘʤʠ ʜʝʡʩʪʚʠʷ ʜʦʚʝʨʝʥʥʦʩʪʝʡ, ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʚʝʨʠʬʠʢʘʮʠʠ 

ʧʦʣʥʦʤʦʯʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʠʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʟʘʚʝʨʷʶʱʠʭ ʧʦʣʥʦʪʫ ʟʘʧʦʣʥʝʥʠʷ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʬʦʨʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ɹʦʣʴʰʠʭ ɼʘʥʥʳʭ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʌ ʧʨʝʜʦʩʪʘʚʠʣʦ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ï  çʕʢʦʥʦʤʠʢʘ ʜʘʥʥʳʭè, 

ʢʦʪʦʨʳʡ ʧʦʜʛʦʪʦʚʷʪ ʚ ʪʝʯʝʥʠʝ 2023 ʛʦʜʘ. ʇʨʦʝʢʪ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥ ʜʦ 2030 ʛʦʜʘ. 

ʉʦʦʙʱʝʥʠʝ ʦʙ ʵʪʦʤ ʧʦʩʪʫʧʠʣʦ ʦʪ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʣʝʥʘʨʥʦʛʦ ʟʘʩʝʜʘʥʠʷ ʬʦʨʫʤʘ ʙʫʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʡ çɺʳʯʠʩʣʝʥʠʷ ʠ ʩʚʷʟʴ. ʂʚʘʥʪʦʚʳʡ 

ʤʠʨè. ʎʝʣʴ ï ʧʝʨʝʚʝʩʪʠ ʚʩʶ ʵʢʦʥʦʤʠʢʫ, ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʚʥʝʜʨʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʚʳʡʪʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʚ ʣʦʛʠʩʪʠʢʝ, ʪʝʣʝʤʝʜʠʮʠʥʝ, ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʩʣʫʛ [3]. ɼʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʩʚʷʟʠ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʙʝʟ ʟʘʜʝʨʞʝʢ ʠ ʥʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ɹʦʣʴʰʠʭ 

ɼʘʥʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ  ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ɹʦʣʴʰʠʭ 

ɼʘʥʥʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʝʥʠʷ, 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʨʦʩʪʘ ʟʘʪʨʘʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʷʚʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʛʝʥʝʨʘʮʠʠ ʜʘʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ʋʨʦʚʥʠ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʤʝʣʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʦʩʥʘʱʸʥʥʦʩʪʴʶ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ï ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʚʦʶ 
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ʪʝʢʫʱʫʶ ʨʘʙʦʯʫʶ ʧʨʘʢʪʠʢʫ. ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʞʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʪʨʝʙʫʶʪ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩ 

ʚʥʝʜʨʝʥʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʧʘʨʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʇʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʦʪʨʘʩʣʝʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʈʦʩʩʠʠ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʢʠ ʪʝʭʥʦʧʘʨʢʦʚ: 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʣʦʛʦʚʳʭ ʨʝʞʠʤʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʠ 

ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʀʟʫʯʝʥʳ ʧʦʜʭʦʜʳ 

ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ. ɺ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʧʦ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʚ 
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ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʳ ʧʷʪʴ ʪʝʭʥʦʧʘʨʢʦʚ.  ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 

ʆʙʦʩʥʦʚʘʥʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʨʝʛʠʦʥʘ. 

Abstract. The article presents the results of formation and development of technoparks in the 

Russian Federation and abroad. The dynamics of their formation, specialization and sectoral 

affiliation is shown. Current issues of organization and activities of technoparks in Russia are 

considered. At the current stage there is a systematic approach in the implementation of support 

mechanisms for technoparks: standardization of activities, establishment of legal and regulatory 

frameworks, introduction of special tax regimes, state subsidies and financial support at the 

federal and regional levels. The approaches of the Novgorod region to the creation of conditions 

for the development of scientific and technological potential have been studied. Within the 

framework of the priority regional project çon the development of modern infrastructure for 

subjects of investment and entrepreneurial activityè five technoparks have been created in the 

region.  Their capabilities and results of their work are presented. The development of 

technoparks as an effective tool for the formation of science-intensive technologies, 

commercialization of research and increasing the competitiveness of small and medium-sized 

businesses in the region is substantiated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʧʘʨʢʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʨʝʜʘ, ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʪʝʭʥʦʣʦʛʠʠ, ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 

Keywords: technology parks, innovative environment, business entities, technology, Novgorod 

region 

ɺʚʝʜʝʥʠʝ 

ʅʘʯʘʣʦ 2000-ʭ ʛʦʜʦʚ ʚʳʷʚʠʣʦ ʦʪʩʪʘʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʯʪʦ 

ʪʨʝʙʦʚʘʣʦ ʧʝʨʝʩʤʦʪʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ. ʊʦʣʯʢʦʤ ʜʣʷ ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʪʠʧ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚ ʩʪʨʘʥʝ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ 

ʧʘʨʢʦʚ, ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ, ʪʝʭʥʦʧʦʣʠʩʦʚ ʠ ʪ. ʧ. ʊʝʭʥʦʧʘʨʢʠ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ 

ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʭʦʜʠʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʵʪʦ ʥʦʚʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʠ 

ʧʝʨʝʭʦʜʫ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ʇʝʨʚʳʡ ʦʧʳʪ ʪʝʭʥʦʧʘʨʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʚʦʩʪʨʝʙʦʚʘʥ, ʘ ʛʣʘʚʥʦʝ 

ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ɽʞʝʛʦʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ, ʯʪʦ ʜʘʝʪ ʠʤʧʫʣʴʩ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʈʦʩʩʠʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʪʘʢ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʪʘʢʠʝ ʢʘʢ: ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜʳ 

ʜʣʷ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʚʦʧʨʦʩʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʧʘʨʢʦʚ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʩʙʦʨʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʪʦʨʠʯʝʩʢʦʝ ʚʭʦʞʜʝʥʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʢʘʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʯʘʣʦʩʴ 

ʝʱʝ ʚ 50-ʭ ʛʦʜʘʭ ʚ ʉʐɸ ʚ ʉʪʵʥʜʬʦʨʜʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʋʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʚʦʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʩʜʘʪʴ ʚ ʘʨʝʥʜʫ ʧʫʩʪʫʶʱʠʡ 

ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʚ ʢʘʯʝʩʪʚʝ ʦʬʠʩʥʦʛʦ ʧʘʨʢʘ. ɼʦʣʛʦʩʨʦʯʥʘʷ ʘʨʝʥʜʘ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʢʦʤʧʘʥʠʷʤ. ʕʪʦ ʫʩʣʦʚʠʝ ʧʦʟʚʦʣʠʣʦ ʫʥʠʚʝʨʩʠʪʝʪʫ 

ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʠ ʥʘʣʘʜʠʪʴ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʘʨʝʥʜʫʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

ʕʪʦ ʩʪʘʣʦ ʩʠʤʙʠʦʟʦʤ ʘʤʙʠʮʠʦʟʥʳʭ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ, ʛʜʝ ʠʜʝʠ ʚʦʧʣʦʱʘʣʠʩʴ ʚ 

ʞʠʟʥʴ.  ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʚ ʥʸʤ ʦʪʢʨʳʣʠ ʦʬʠʩʳ Eastman Kodak, General Electric, Shockley 

Semiconductor Laboratory, Lockheed. ʉʝʛʦʜʥʷ ʉʪʵʥʜʬʦʨʜʩʢʠʡ ʧʘʨʢ, ʩ ʠʟʚʝʩʪʥʳʤ ʜʣʷ ʥʘʩ 

ʥʘʟʚʘʥʠʝʤ çʂʨʝʤʥʠʝʚʘʷ ʜʦʣʠʥʘè, ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʘ 

ʪʝʭʥʦʧʘʨʢʦʚ. ɼʘʥʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʠʣ ʦʜʥʦʤʫ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ (ʰʪʘʪ 

ʂʘʣʠʬʦʨʥʠʷ) ʩʪʘʪʴ ʧʦʣʠʛʦʥʦʤ ʛʣʦʙʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ, ʪʝʭʥʦʣʦʛʠʡ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʝʛʦ ʧʨʠʤʝʨʝ, ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ, ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʥʦʚʳʭ 

ʢʦʤʧʘʥʠʡ, ʠʥʚʝʩʪʠʮʠʡ ʠ ʢʘʜʨʦʚ. 

ɼʘʣʝʝ çʜʚʠʞʝʥʠʝè ʧʦ ʩʦʟʜʘʥʠʶ ʪʝʭʥʦʧʘʨʢʦʚ ʧʦʜʭʚʘʪʠʣʘ ɽʚʨʦʧʘ. ʊʘʢ 1960-ʭ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʥʘʫʯʥʳʡ ʧʘʨʢ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʜʢʨʝʧʣʷʣʦʩʴ ʘʤʙʠʮʠʷʤʠ ʧʦʣʫʯʠʪʴ 

ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʩʦʝʜʠʥʝʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʂʝʤʙʨʠʜʞʝ ʟʥʘʥʠʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 
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ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʪʨʘʥʝ ʚʳʡʪʠ ʥʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠʥʥʦʚʘʮʠʡ. ʆʪʢʨʳʪʠʝ ʧʘʨʢʘ ʩʦʩʪʦʷʣʦʩʴ ʚ 1975 ʛʦʜʫ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʘʨʝʥʜʘʪʦʨʦʚ ï ʵʪʦ ʤʘʣʳʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʢʦʤʧʘʥʠʠ. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚ ʀʟʨʘʠʣʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʚʦʝʥʥʦʡ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʷʚʣʷʝʪʩʷ ʩʚʦʷ ʢʨʝʤʥʠʝʚʘʷ ʜʦʣʠʥʘ ï 

ʠʟʨʘʠʣʴʩʢʘʷ [1]. ʉʝʛʦʜʥʷ ʩʪʨʘʥʘ ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʠ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ 

ʪʝʭʥʦʧʘʨʢʦʚ, ʛʜʝ ʝʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ Motorola, Intel, Microsoft, Qualcomm, Cisco 

Systems, HP, Phillips, Siemens, eBay, SanDisk, Google, Facebook, Apple, Amazon. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʚ ʩʪʦʨʦʥʫ ɸʟʠʠ, ʪʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʭʦʪʴ ʠ ʥʘʯʘʣʦʩʴ ʧʦʟʜʥʝʝ, 

ʥʦ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʗʧʦʥʠʷ ʚ 1985 ʛʦʜʫ, ʚʜʦʭʥʦʚʣʝʥʥʘʷ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ ʠʥʥʦʧʦʣʠʩʦʚ, 

ʥʘʯʘʣʘ ʩʪʦʠʪʴ ʩʨʘʟʫ 19 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʢʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʥʠʭ, ʵʪʦ 

çʥʘʫʯʥʳʡ ʛʦʨʦʜè ʎʫʢʫʙʘ ï ʦʜʠʥ ʠʟ ʮʝʥʪʨʦʚ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɽʱʝ ʝʛʦ ʥʘʟʳʚʘʶʪ 

ʜʦʤʦʤ ʗʧʦʥʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʟʜʝʩʴ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʀ ʍʘʤʘʤʘʮʫ ï ʵʪʦ ʧʣʦʱʘʜʢʘ ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: Honda, Suzuki, Yamaha, Kawai, 

Roland. 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ ʟʥʘʤʝʥʠʪʘ ʩʚʦʠʤ ʘʥʘʣʦʛʦʤ ʷʧʦʥʩʢʦʛʦ ʪʝʭʥʦʧʦʣʠʩʘ ʎʫʢʫʙʳ ï ʛʦʨʦʜ 

ʥʘʫʢʠ ɼʘʝʜʫʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʙʘʟʝ çʂʦʨʝʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡè ʚ 1973 

ʛʦʜʫ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʧʘʨʢʘ ʜʝʡʩʪʚʫʶʪ ʙʦʣʝʝ 20 ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ 40 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ. 

ɺ 1985 ʛʦʜʫ ʚ ʂʠʪʘʝ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʪʝʭʥʦʧʘʨʢ ʐʵʥʴʯʞʵʥʴ. ʆʣʠʮʝʪʚʦʨʷʷ ʩʦʙʦʡ 

ʥʝʢʫʶ ʩʚʦʙʦʜʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʦʥʫ, ʦʥ ʩʨʘʟʫ ʞʝ ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʙʠʟʥʝʩʘ ʠ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʢʪʦ ʚʠʜʝʣ ʚʩʝ ʦʪʢʨʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ (Huawei, ZTE, TP-Link, Tencent, ʟʘʚʦʜʳ ʠ ʬʠʣʠʘʣʳ Samsung, 

Vantex, British Petroleum, Sanofi, PepsiCo). ʆʧʳʪ çʢʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳè ʧʨʠʰʝʣ ʠ ʚ ʂʠʪʘʡ, 

ʛʜʝ ʚ 1980 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʧʘʨʢ ʏʞʫʥʛʫʘʥʴʮʫʥʴ [2]. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʙʘʟʝ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʂʠʪʘʷ ʚ ʩʠʥʝʨʛʠʠ ʩ 200 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, 

ʋʥʠʚʝʨʩʠʪʝʪʘʤʠ ʎʠʥʭʫʘ ʠ ʇʝʢʠʥʘ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʙʳʣ 

ʩʦʟʜʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ ʚ ʐʘʥʭʘʝ (ʏʞʘʥʮʟʷʥ), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʫʩʢʦʨʠʪʴ ʨʘʟʚʠʪʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʜʜʝʨʞʢʝ ʠ ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʚ ʊʘʠʣʘʥʜʝ 

ʠ ʉʠʥʛʘʧʫʨʝ. ɽʱʝ ʚ 70-ʝ ʛʦʜʳ ʉʠʥʛʘʧʫʨ ʧʨʦʚʦʜʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 
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ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ, ʧʨʠʰʝʣ ʢ ʩʦʟʜʘʥʠʶ ʤʦʱʥʝʡʰʝʡ ʙʘʟʳ ʪʝʭʥʦʧʘʨʢʦʚ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 5 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʢʦʣʦ 45 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʡ. ʊʘʠʣʘʥʜ ʦʙʣʘʜʘʷ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʥʘʯʘʣ ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦʧʘʨʢʠ çʫʜʦʙʥʳʝè ʜʣʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʙʣʠʟʠ ɹʘʥʛʢʦʢʘ, ʩʦʙʣʶʜʘʷ ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʙʠʟʥʝʩʘ. 

ʉʝʤʠʜʝʩʷʪʠʣʝʪʥʷʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʧʘʨʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʪʨʘʥ, ʘ ʵʪʦ ʛʜʝ-ʪʦ 70%, ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʩʪʘʥʦʚʠʣʦʩʴ ʛʦʩʫʜʘʨʩʪʚʦ, ʣʠʙʦ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʨʦʣʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʠʭ ʩʪʘʥʦʚʣʝʥʠʠ, ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʠʭ ʙʘʟʝ ʩʦʟʜʘʚʘʣʠʩʴ 

ʪʝʭʥʦʧʘʨʢʠ. ʋʥʠʚʝʨʩʠʪʝʪʳ ʧʦʤʠʤʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʜʨʦʚ 

ʟʘʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʬʦʨʤʠʨʫʷ ʥʘʫʯʥʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʪʝʭʥʦʧʘʨʢʦʚ. ʂʦʥʝʯʥʦ ʝʩʪʴ ʠ ʧʨʠʤʝʨʳ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʜʝʩʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʨʘʟʚʠʪʠʷ 

ʢʦʥʪʘʢʪʦʚ ʩ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʨʝʜʦʡ. ɻʦʚʦʨʷ ʦ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʭ ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ï ʨʝʟʠʜʝʥʪʦʚ. ʊʫʪ ʧʦʜʢʣʶʯʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʝʭʥʦʧʘʨʢʦʚ. ɸʤʝʨʠʢʘʥʩʢʘʷ ʤʦʜʝʣʴ, ʥʘʦʙʦʨʦʪ, 

ʜʝʢʣʘʨʠʨʫʝʪ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʫ ʚʩʝʭ 

ʧʦʣʥʦʤʦʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘʤ, ʢʘʢ ʜʨʘʡʚʝʨʘʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ. 

ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʝ ʪʝʭʥʦʧʘʨʢʠ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ 90-ʭ ʛʦʜʘʭ, ʦʥʠ ʨʦʩʣʠ ʢʘʢ ʛʨʠʙʳ, ʠ 

ʚʳʛʣʷʜʝʣʦ ʵʪʦ ʢʘʢ ʥʝʢʦʝ ʤʦʜʥʦʝ ʚʝʷʥʴʝ. ʅʘʩʪʦʷʱʠʤ ʠ ʩʘʤʳʤ ʧʝʨʚʳʤ ʪʝʭʥʦʧʘʨʢʦʤ ʈʦʩʩʠʠ 

ʥʘʟʳʚʘʶʪ ʊʦʤʩʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ ʥʘ ʙʘʟʝ ʊʦʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʤʦʞʥʦ ʚʝʩʪʠ ʦʪʩʯʝʪ çʥʝʚʝʨʦʷʪʥʦʛʦè ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʷʚʣʷʚʰʠʭʩʷ ʥʘʫʯʥʳʭ ʧʘʨʢʦʚ ʚ ʈʌ, ʦʪ 2 

ʚ 1990-ʠ ʛʦʜʫ ʠ ʜʦ 43 ʚ 1993 ʛʦʜʫ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʘʨʢʦʚ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ 

ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, ʘʢʘʜʝʤʛʦʨʦʜʢʘʭ ʠʣʠ ʥʘʫʢʦʛʨʘʜʘʭ [1]. ʆʜʥʘʢʦ ʙʫʨʥʳʡ ʨʦʩʪ ʩʤʝʥʷʝʪʩʷ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʛʨʝʩʩʦʤ: ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʥʦʨʤ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʥʝʧʦʥʠʤʘʥʠʝ ʫʩʣʦʚʠʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʩʣʘʙʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ, çʥʝʚʥʷʪʥʘʷè ʩʪʨʘʪʝʛʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʢ 2006 ʛʦʜʫ ʩʤʦʛʣʠ ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʪʝʭʥʦʧʘʨʢʘ. ɺʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʦʪʩʪʘʚʘʥʠʷ ʈʦʩʩʠʠ ʚ ʯʘʩʪʠ 

ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ. ɿʘʢʫʧʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʠʣʠ ʟʘ ʨʫʙʝʞʦʤ, 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʇʨʘʢʪʠʢʘ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ 
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ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʡ ʙʠʟʥʝʩ ʦʙʣʘʛʘʝʪ ʘʤʙʠʮʠʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʪʦʣʯʢʦʤ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ï ʪʝʭʥʦʧʘʨʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʧʘʨʢʦʚ ʚʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʚ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2015 

ʛʦʜʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʧʨʦʚʦʟʛʣʘʩʠʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʧʘʨʢʦʚ [2]. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʚ 

2014 ʛʦʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʝʱʝʥʠʝ ʟʘʪʨʘʪ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʜʣʷ ʪʝʭ ʨʝʛʠʦʥʦʚ, ʢʪʦ ʩʦʟʜʘʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʢʦʚ (ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

30.10.2014 ʛ. ˉ 1119). ɺʦʟʤʝʱʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʟʚʨʘʪ ʨʘʥʝʝ ʫʧʣʘʯʝʥʥʳʭ ʥʘʣʦʛʦʚ 

ʨʝʟʠʜʝʥʪʘʤʠ ʪʝʭʥʦʧʘʨʢʦʚ ʥʘ ʧʝʨʠʦʜ ʜʦ 3 ʣʝʪ [3]. ɼʘʣʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ 

çʉʦʟʜʘʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè, 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʬʠʣʴʥʳʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩ, ʧʨʝʜʣʘʛʘʷ ʩʚʦʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʮʝʣʝʚʦʡ ʧʦʤʦʱʠ ʠ ʧʦʜʜʝʨʞʢʠ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʙʦʣʝʝ 200 ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʥʫʝʤʳʭ ʩʝʙʷ ʪʝʭʥʦʧʘʨʢʘʤʠ. ʇʦ ʣʠʥʠʠ 

ʄʠʥʢʦʤʩʚʷʟʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʉʦʟʜʘʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʪʝʭʥʦʧʘʨʢʦʚ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè ʥʘʯʘʣʠ ʩʚʦʶ ʨʘʙʦʪʫ 12 ʪʝʭʥʦʧʘʨʢʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʚʚʝʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 411 ʪʳʩ. ʢʚ. ʤ ʧʣʦʱʘʜʝʡ ʪʝʭʥʦʧʘʨʢʦʚ. ɹʳʣʦ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʦ 775 ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ, ʩʦʟʜʘʥʦ 18876 ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ. ʀʭ ʩʦʚʦʢʫʧʥʳʡ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʳʨʫʯʢʠ (ʟʘ 2014 ʛʦʜ) ʩʦʩʪʘʚʠʣ 40527 ʤʣʥ 

ʨʫʙʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ 13400 ʤʣʥ ʨʫʙ. ʚʣʦʞʝʥʦ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. 

ʇʦ ʣʠʥʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʝʞʝʛʦʜʥʦ ʨʝʘʣʠʟʫʶʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʪʝʭʥʦʧʘʨʢʠ (ʪʘʙʣʠʮʘ 1). 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʚ 2010 ʛʦʜʫ ʨʝʘʣʠʟʫʷ ʧʨʦʛʨʘʤʤʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʜʝʨʞʘʣʦ 

ʩʦʟʜʘʥʠʝ 30 ʪʝʭʥʦʧʘʨʢʦʚ ʠ 47 ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ ʚ 50 ʚʫʟʘʭ ʈʦʩʩʠʠ, ʩʦʚʦʢʫʧʥʳʡ ʜʦʭʦʜ 

ʢʦʪʦʨʳʭ ʟʘ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 2 ʤʣʨʜ ʨʫʙ. 
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ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʟʥʘʤʝʥʦʚʘʥʥʳʡ ʙʫʨʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʧʘʨʢʦʚ ʧʨʠʚʝʣ ʢ ʧʦʥʠʤʘʶ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʙʦʣʴʰʠʥʩʪʚʘ, 

ʥʝʧʦʥʠʤʘʥʠʷ ʠʭ ʮʝʣʠ ʠ ʟʘʜʘʯ, ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʠʭ ʨʦʣʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʏʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʪʝʭʥʦʧʘʨʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʯʘʣʦ ʠʭ ʘʢʢʨʝʜʠʪʘʮʠʠ ʅʇ çɸʩʩʦʮʠʘʮʠʷ ʪʝʭʥʦʧʘʨʢʦʚè [4]. 

 

ʈʦʩʩʠʡʩʢʠʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʧʘʨʢʦʚ, ʧʨʦʷʚʠʚʰʠʡʩʷ ʚ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ, ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʩʝʭ ʩʪʦʨʦʥ ʚ ʣʠʮʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʫʞʝ ʪʨʝʙʦʚʘʣ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. ɺʢʣʶʯʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʚʦʧʨʦʩʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [5]. ɺ 2014 ʛʦʜʫ ʧʦʷʚʠʣʩʷ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ çɻʆʉʊ ʈ 56425ï2015 ʊʝʭʥʦʧʘʨʢʠ. ʊʨʝʙʦʚʘʥʠʷè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ɸʩʩʦʮʠʘʮʠʝʡ ʢʣʘʩʪʝʨʦʚ ʠ ʪʝʭʥʦʧʘʨʢʦʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʠʣ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʦ 

ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʪʝʭʥʦʧʘʨʢʘ [6]. 

ʉ 2019 ʛʦʜʘ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʄʘʣʦʝ ʠ ʩʨʝʜʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ ʧʦʜʜʝʨʞʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳè ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʪʝʭʥʦʧʘʨʢʦʚ [7]. 

ʄʳ ʥʘʙʣʶʜʘʝʤ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʪʝʭʥʦʧʘʨʢʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʠʜʝʪ ʢʘʢ ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʠʭ ʧʨʠʩʫʪʩʪʚʠʶ, ʪʘʢ ʠ ʤʝʪʨʘʞʘʤ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʇʦ ʠʪʦʛʘʤ 

ʝʞʝʛʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʣʦʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʧʘʨʢʦʚ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ (49,7%) ʠ ʇʨʠʚʦʣʞʩʢʦʤ (18,5%) ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ɸ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 

ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʧʨʠʨʦʩʪʫ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚ [8]. 
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ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʚʥʦʚʴ 

ʩʦʟʜʘʚʘʝʤʳʭ ʪʝʭʥʦʧʘʨʢʦʚ, ʦʙʲʷʩʥʷʝʪʩʷ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚ. 

ʉʝʡʯʘʩ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ, ʢʘʢ ʜʨʘʡʚʝʨʫ ʨʘʟʚʠʪʠʷ ʟʜʦʨʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ 

ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ [9]. ɻʦʩʫʜʘʨʩʪʚʦ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʣʘʩʪʠ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚ ʯʘʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʧʘʨʢʠ. ʈʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʩʬʝʨ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʷʚʣʷʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʘʛʨʦʢʫʣʴʪʫʨʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ. [10]. ʏʪʦ ʧʦʟʚʦʣʠʪ ʨʝʛʠʦʥʘʤ 

ʥʘʨʘʩʪʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʪʝʥʮʠʘʣ, ʫʚʝʣʠʯʠʪʴ ʵʢʩʧʦʨʪ ʪʦʚʘʨʦʚ, ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʠʮʠʠ ʠ 

ʨʘʩʢʨʳʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʘʥʠʷʤ (ʪʘʙʣʠʮʘ 2). 

 

ʉʝʛʦʜʥʷ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ çʪʝʭʥʦʧʘʨʢʦʚʦʝè 

ʨʘʟʚʠʪʠʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʨʝʛʠʦʥʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʧʘʨʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 10.10.2018 ˉ 480 çʆ ʤʝʨʘʭ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʣʘʩʪʥʦʛʦ ʟʘʢʦʥʘ çʆ ʪʝʭʥʦʧʘʨʢʘʭ ʠ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠè ʜʝʡʩʪʚʫʝʪ 5 ʪʝʭʥʦʧʘʨʢʦʚ (ʪʘʙʣʠʮʘ 3). ɺʩʝ ʪʝʭʥʦʧʘʨʢʠ ʠʤʝʶʪ ʩʚʦʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʦʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʢʣʘʩʪʝʨʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, 

ʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. 

 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʜʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʊʝʭʥʦʧʘʨʢ çɻɸʈʆè, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʚʦʜʘ. ɺ 2018 ʛʦʜʫ 

(24.12.2018) ʝʤʫ ʙʳʣ ʧʨʠʩʚʦʝʥ ʜʘʥʥʳʡ ʩʪʘʪʫʩ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

3650 ʢʚ.ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʧʘʨʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 7 ʨʝʟʠʜʝʥʪʦʚ. 

ʊʝʭʥʦʧʘʨʢ çʊʨʘʥʩʚʠʪè ʩʦʟʜʘʥ ʥʘ ʧʣʦʱʘʜʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʚʦʜʘ çʊʨʘʥʩʚʠʪè ʜʘʪʘ 

ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ ï 25.11.2020 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 21 944,4 ʢʚ.ʤ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʦʱʘʜʴ ʩʚʦʙʦʜʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʟʠʜʝʥʪʦʚ ï 14498,8 ʢʚ.ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʧʘʨʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 26 ʨʝʟʠʜʝʥʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɸʢʩʝʣʝʨʘʮʠʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʩʦʟʜʘʥʠʶ ʠ (ʠʣʠ) 

ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʫʙʩʠʜʠʷ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ 

ʥʘ ʩʦʟʜʘʥʠʝ ʠ (ʠʣʠ) ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚ. ɺ 2022 ʛʦʜʫ ʦʪ ʅʦʚʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʘ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʫʙʩʠʜʠʠ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 
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ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʧʨʠʤʝʥʷʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʣʦʛʦʚʳʡ 

ʨʝʞʠʤ çʅʘʣʦʛ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜè, ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɿʘʷʚʢʘ 

ʧʨʦʰʣʘ ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ. ʆʆʆ ʊʝʭʥʦʧʘʨʢ çʊʨʘʥʩʚʠʪè ʚʢʣʶʯʠʣʩʷ ʚ ʨʝʘʣʠʟʘʮʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʟʘʷʚʢʠ) ʚ ʨʘʤʢʘʭ ʩʦʛʣʘʰʝʥʠʷ ʩ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ çʆ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʟ ʙʶʜʞʝʪʘ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʫʙʩʠʜʠʠ ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠ (ʠʣʠ) ʨʘʟʚʠʪʠʶ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʧʘʨʢʦʚè. ʆʙʱʘʷ ʩʫʤʤʘ ʩʫʙʩʠʜʠʠ ʩʦʩʪʘʚʠʣʘ 480,04 ʤʣʥ ʨʫʙʣʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚʳʜʝʣʝʥʦ 372,51 ʤʣʥ ʨʫʙ., ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ï 11,52 ʤʣʥ 

ʨʫʙ., ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʟʤʝʨʝ 96,01 ʤʣʥ ʨʫʙ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷ ʩ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʙʳʪʦʚʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʛʘʟʦʚʘʷ ʢʦʪʝʣʴʥʘʷ ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ. ʇʣʦʱʘʜʴ ʟʜʘʥʠʡ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʪ 6506,3 ʢʚ.ʤ., ʠʟ ʥʠʭ ʧʣʦʱʘʜʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʚ ʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʟʠʜʝʥʪʘʤ ï 6072 ʢʚ.ʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʝʭʥʦʧʘʨʢʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʷʚʣʝʥʠʝ ʢʦʥʛʨʝʩʩʥʦ-ʚʳʩʪʘʚʦʯʥʦʛʦ ʟʘʣʘ (ʧʨʦʚʝʜʝʥʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʠ 

ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʟʠʜʝʥʪʦʚ) ʠ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʮʝʥʪʨʘ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ). 

ʊʝʭʥʦʧʘʨʢ çʍ 10è ʩʦʟʜʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿɸʆ çʊʨʝʩʪ ʟʝʣʸʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʚ 2021 ʛʦʜʫ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 1011,6 ʢʚ.ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʧʘʨʢʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ 10 ʨʝʟʠʜʝʥʪʦʚ. 

ʊʝʭʥʦʧʘʨʢ ʆʆʆ çʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʅʘʫʯʥʦʛʦ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʆʙʲʝʜʠʥʝʥʠʷ 

ʈʫʩʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴè ʨʘʩʧʦʣʦʞʝʥ ʚ ʛ. ʉʪʘʨʘʷ ʈʫʩʩʘ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʪʘ 

ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ ï 13.03.2019 ʛ., ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʘʥʠʤʘʝʤʳʭ 

ʪʝʭʥʦʧʘʨʢʦʤ, ʜʦʩʪʠʛʘʝʪ 63680,3 ʢʚ.ʤ. ʈʝʟʠʜʝʥʪʘʤʠ ʪʝʭʥʦʧʘʨʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʶʪʩʷ 2 ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʷ. 

ɺʝʣʠʢʦʥʦʚʛʦʨʦʜʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʪʝʭʥʦʧʘʨʢ çɻɸɻɸʈʀʅè, ʵʪʦ 

ʥʦʚʦʚʚʝʜʝʥʥʳʡ ʪʝʭʥʦʧʘʨʢ, ʥʘʯʘʚʰʠʡ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 4741,7 ʢʚ.ʤ., ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʝʡ 

ʷʚʣʷʝʪʩʷ ʆʆʆ çʅʇʂ çʂʆʄʇɽʅɿè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʟʠʜʝʥʪʘʤʠ ʪʝʭʥʦʧʘʨʢʘ 

çɻɸɻɸʈʀʅè ʷʚʣʷʶʪʩʷ 3 ʢʦʤʧʘʥʠʠ. 

ɺʩʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʚʦʰʝʜʰʠʝ ʨʝʟʠʜʝʥʪʘʤʠ ʚ ʪʝʭʥʦʧʘʨʢ, ʧʦʣʫʯʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ 

ʚʠʜʝ: ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʥʠʭ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʧʦʤʦʱʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ, ʜʦʩʪʫʧʘ ʢ ʩʝʨʚʠʩʘʤ ʧʦ ʟʘʱʠʪʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʢʦʥʩʫʣʴʪʘʮʠʷʤ, ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʫʩʣʫʛʘʤ [11]. ʊʝʭʥʦʧʘʨʢʠ ʩʦʟʜʘʶʪ ʦʩʦʙʫʶ 

ʵʢʦʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʫʯʥʳʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʠʥʚʝʩʪʦʨʘʤʠ, ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 

ʆʜʥʠʤ ʠʟ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʨʘʙʦʪʳ ʪʝʭʥʦʧʘʨʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʊʝʭʥʦʧʘʨʢ çɻɸʈʆè. ʆʥ ʚʭʦʜʠʪ ʚ ʝʞʝʛʦʜʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʡʪʠʥʛ 

ʪʝʭʥʦʧʘʨʢʦʚ ʈʦʩʩʠʠ. ʇʦ ʠʪʦʛʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2022 ʛʦʜʫ ʦʙʱʠʡ ʦʙʲʝʤ ʚʳʨʫʯʢʠ 

ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 1 ʤʣʨʜ ʨʫʙʣʝʡ, ʘ ʥʘʣʦʛʦʚʳʭ ʦʪʯʠʩʣʝʥʠʡ ï ʙʦʣʝʝ 90 

ʤʣʥ ʨʫʙʣʝʡ (ʪʘʙʣʠʮʘ 4).  ɺ ʪʝʭʥʦʧʘʨʢʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʚʳʚʝʜʝʥʠʝ ʥʘ ʨʳʥʦʢ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʩʣʫʛ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: 

½ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ; 

½ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ; 

½ ɻ ʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ; 

½ ʠʩʧʳʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʈʘʙʦʪʘʝʪ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ, ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʠʟʚʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ. 
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ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʪʛʨʫʞʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʨʘʩʪʘʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 25%. 

ɽʞʝʛʦʜʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ, ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʦʧʝʨʠʨʫʶʱʠʭ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʅʘʙʣʶʜʘʷ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʢʫʤʫʣʷʪʠʚʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ: 

½ ʦʩʚʦʝʥʠʝ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

½ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʘʟʦʚʳʝ ʦʪʨʘʩʣʠ; 

½ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ; 

½ ʧʦʚʳʰʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʡ; 

½ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ; 

½ ʫʩʠʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʄʥʦʛʦʧʦʣʷʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʣʷʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʚʳʙʨʘʥʥʦʛʦ ʧʫʪʠ, ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʞʝʛʦʜʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʩʪʘʥʦʚʣʝʥʠʝ 

ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʧʘʨʢʦʚ, ʢʘʢ ʜʨʘʡʚʝʨʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ [12]. 

ɺʳʚʦʜʳ 

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʪʝʭʥʦʧʘʨʢʦʚ ʠ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 68 ʨʝʟʠʜʝʥʪʦʚ, ʩʦʟʜʘʥʦ ʙʦʣʝʝ 400 ʨʘʙʦʯʠʭ ʤʝʩʪ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʨʝʛʠʦʥʝ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ. ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʣʦʱʘʜʦʢ 

ʧʦʟʚʦʣʷʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʝʜʠʥʠʮ. ʈʘʩʰʠʨʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʛʦʪʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʣʦʱʘʜʷʤ, ʩʢʣʘʜʩʢʠʤ ʠ ʦʬʠʩʥʳʤ ʧʦʤʝʱʝʥʠʷʤ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʪʝʭʥʦʧʘʨʢʦʚ ʠ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʧʫʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʚʝʜʝʥʠʷ ʪʦʚʘʨʦʚ ʥʘ ʨʳʥʦʢ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʧʘʨʢʦʚ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ. ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʪʦʧ-5 ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʡʪʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, 

ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʤʦʛʦ ɸʛʝʥʪʩʪʚʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʠ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʪʟʳʚʘʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʈʝʡʪʠʥʛ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʩʠʣʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʠ ʚʳʷʚʣʷʝʪ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ. ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: çʈʝʛʫʣʷʪʦʨʥʘʷ ʩʨʝʜʘè, çʀʥʩʪʠʪʫʪʳ ʜʣʷ ʙʠʟʥʝʩʘè, 

çʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʨʝʩʫʨʩʳè, çʇʦʜʜʝʨʞʢʘ ʄʉʇè. ʇʦʵʪʦʤʫ ʨʘʩʰʠʨʝʥʠʝ ʠ ʦʩʥʘʱʝʥʠʝ 
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ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʧʨʷʤʫʶ ʧʦʚʣʠʷʣʦ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʨʝʡʪʠʥʛʘ ʨʝʛʠʦʥʘ. 

ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʪʝʭʥʦʧʘʨʢʠ ʩʪʘʥʦʚʷʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ, ʩʧʦʩʦʙʥʦʛʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʘʩʝʣʝʥʠʷ ʠ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʬʦʨʤʘʪʳ ʨʳʥʢʘ 

ʪʨʫʜʘ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ çʊʝʭʥʦʧʘʨʢʘ çɻɸʈʆè ʊʘʪʴʷʥʝ 

ʀʚʘʥʦʚʥʝ ʏʫʛʫʥʦʚʦʡ ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʁʉʂʆʁ ɸʊʆʄʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ɺ 

ʋʉʃʆɺʀʗʍ ɼɸɺʃɽʅʀʗ ʉʊʈɸʅ ʂʆʃʃɽʂʊʀɺʅʆɻʆ ɿɸʇɸɼɸ 

PROSPECTS FOR THE DEVELOPMENT  OF RUSSIAN NUCLEAR  ENERGY UNDER 

PRESSURE FROM THE COUNTRIES OF THE COLLECTIVE  WEST 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʢʘʢ ʬʘʢʪʦʨ ʚʣʠʷʥʠʷ ʥʘ 

ʦʪʨʘʩʣʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʈʦʩʩʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʩʪʨʘʥʦʡ ʜʦʭʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʘʥʪʠʨʦʩʩʠʡʩʢʠʤ ʩʘʥʢʮʠʷʤ. ɺʳʷʚʣʝʥ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʡ-ʧʦʩʪʘʚʱʠʢʦʚ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʦʪʨʘʩʣʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʤʠʨʘ ʚ ʜʦʩʪʫʧʥʦʡ ʵʥʝʨʛʠʠ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʥʘ ʦʪʨʘʩʣʴ ʩ 

ʫʯʝʪʦʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʂʦʣʣʝʢʪʠʚʥʦʛʦ ɿʘʧʘʜʘ. 

Abstract. The dynamics of world prices for oil and gas as a factor of influence on the mineral 

raw materials industry of Russia and the countryôs income generation in the conditions of 

confrontation with anti-Russian sanctions is considered. The potential of supplier companies and 

construction companies of Russiaôs nuclear power industry in view of the worldôs high demand 

for affordable energy was identified. The impact of a combination of factors on the industry was 

determined, taking into account the political and economic pressure of the Collective West. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʵʥʝʨʛʝʪʠʢʘ, ʂʦʣʣʝʢʪʠʚʥʳʡ ɿʘʧʘʜ, ʜʘʚʣʝʥʠʝ, 

ʩʘʥʢʮʠʠ, ʧʦʪʝʥʮʠʘʣ 

Keywords: nuclear power plants, energy, Collective West, pressure, sanctions, potential 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʈʦʩʩʠʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʫʚʝʨʝʥʠʪʝʪʘ ʩʪʨʘʥʳ ʚ ʫʩʣʦʚʠʷʭ 
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ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʶʪʩʷ ʂʦʣʣʝʢʪʠʚʥʳʤ ɿʘʧʘʜʦʤ. 

ʇʦʩʪʫʧʣʝʥʠʷ ʦʪ ʧʨʦʜʘʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʜʦʭʦʜʦʚ ʈʦʩʩʠʠ, ʩʦʩʪʘʚʣʷʷ ʦʩʥʦʚʫ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʠʝ 

ʢʦʣʝʙʘʥʠʷ ʮʝʥ ʥʘ ʵʪʠ ʨʝʩʫʨʩʳ ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʦʭʦʜʦʚ ʦʪ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

ʅʘʯʠʥʘʷ ʩ ʥʦʷʙʨʷ 2022 ʛʦʜʘ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʮʝʥ ʥʘ ʥʝʬʪʴ 

(ʨʠʩ. 1), ʢʦʛʜʘ ɿʘʧʘʜʥʳʝ ʩʪʨʘʥʳ ʫʩʪʘʥʦʚʠʣʠ çʧʦʪʦʣʦʢ ʮʝʥè ʠ ʚʚʝʣʠ ʩʘʥʢʮʠʠ ʟʘ ʝʛʦ 

ʥʘʨʫʰʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʫʧʘʪʝʣʝʡ. ʕʪʘ ʜʠʥʘʤʠʢʘ ʜʦʙʘʚʣʷʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʦʠʩʢʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʈʦʩʩʠʠ. 

 

ʎʝʥʳ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʪʘʢʞʝ ʧʘʜʘʶʪ (ʨʠʩ. 2) ʠ ʨʦʩʪ, ʦʪʤʝʯʝʥʥʳʡ ʚ 2023 ʛ., ʫʞʝ ʚʨʷʜ 

ʣʠ ʜʦʩʪʠʞʠʤ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʚʚʠʜʫ ʧʦʜʨʳʚʘ ʛʘʟʦʧʨʦʚʦʜʦʚ çʉʝʚʝʨʥʳʡ ʧʦʪʦʢè ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʳʥʢʘ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

 

ɺ 2023-2024 ʛʛ. ʜʦʭʦʜʳ ʦʪ ʧʨʦʜʘʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʈʦʩʩʠʠ, ʚʝʨʦʷʪʥʦ, ʩʥʠʟʷʪʩʷ ʠ 

ʦʧʨʝʜʝʣʷʪ ʪʝʥʜʝʥʮʠʶ ʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʣʝʪ, ʚʢʣʶʯʘʷ ʚʣʠʷʥʠʝ ʟʘʷʚʣʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʢʨʝʧʣʝʥʠʷ 
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ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʌ, ʩʦʟʜʘʝʪ ʩʦʤʥʝʥʠʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʪʨʝʤʣʝʥʠʶ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʜʦʩʪʠʯʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʈʦʩʩʠʠ ʠ ʉʐɸ, ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɸʕʉ)  ʚ 

ɽʚʨʦʧʝ. ʕʪʦʪ ʪʨʝʥʜ ʘʢʪʫʘʣʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ɽʚʨʦʧʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥ ʥʘ ʫʨʘʥ (ʨʠʩ. 3), ʩʧʨʦʩ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɸʕʉ ʚ ʤʠʨʝ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ. ɸʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʜʝʰʝʚʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ʇʦ ʨʠʩʫʥʢʫ 4 ʚʠʜʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ɸʕʉ ʩʚʦʡʩʪʚʝʥʥʘ ʚ ʦʩʥʦʚʥʦʤ ʉʐɸ ʠ 

ʩʪʨʘʥʘʤ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 
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ɺʳʩʦʢ ʧʦʪʝʥʮʠʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ɸʕʉ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, 

ɸʬʨʠʢʝ, ʂʠʪʘʝ ʠ ʜʨ. ʕʪʦ ʧʦʟʠʪʠʚʥʳʡ ʬʘʢʪʦʨ, ʪ.ʢ. ʚ ʤʠʨʝ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʠ 

ʥʝʡʪʨʘʣʴʥʳʭ ʢ ʈʦʩʩʠʠ ʩʪʨʘʥ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʩʦʪʨʫʜʥʠʯʘʪʴ ʢʦʤʧʘʥʠʠ ʦʪʨʘʩʣʠ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ ɸʕʉ ʚ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʜʣʷ ʈʦʩʩʠʠ 

ʩʪʨʘʥʘʭ. 

 

ɺ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʠʡ ʩʧʘʜ, ʢʦʪʦʨʳʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ 

ʫʩʠʣʠʚʘʪʴʩʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ 

ʉʐɸ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʵʤʠʩʩʠʝʡ ʜʝʥʝʛ ʥʘ ʧʦʜʜʝʨʞʢʫ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʋʢʨʘʠʥʝ ʠ 

ʇʘʣʝʩʪʠʥʝ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʢʦʡ ʈʦʩʩʠʠ ʠ ʉʐɸ ʧʦ ʨʘʟʨʫʰʝʥʠʶ ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʤʠʨʘ. 

ʉʥʠʞʝʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʝʡʪʠʥʛʘ ʉʐɸ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʜʨʫʛʠʭ 

ʩʪʨʘʥ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʜʦʣʣʘʨʘ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʤʝʨʠʢʘʥʩʢʠʝ ʜʦʣʛʦʚʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʨʘʥʘʤʠ ʂʦʣʣʝʢʪʠʚʥʦʛʦ ɿʘʧʘʜʘ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʛʨʘʥʠʯʝʥʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ʂʦʣʣʝʢʪʠʚʥʦʛʦ 

ɿʘʧʘʜʘ ʠ ʠʭ ʩʦʶʟʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʝʞʜʫ ʉʐɸʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʠ ʂʠʪʘʝʤ, ʊʫʨʮʠʝʡ, ʉʠʨʠʝʡ, ʀʨʘʥʦʤ, ʀʨʘʢʦʤ ʠ ʧʨʦʯʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ʕʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʫʞʝ ʧʨʠʚʝʣʘ ʢ ʦʪʤʝʥʝ ʣʴʛʦʪʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʪʘʨʠʬʦʚ ʈʦʩʩʠʝʡ, ʉʐɸ ʠ 

ɽʉ ʜʣʷ ʧʦʩʪʘʚʦʢ ʩʳʨʴʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ. 
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ɺʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʵʤʙʘʨʛʦ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʩʠʠ ʥʘ ʥʝʦʙʭʦʜʠʤʳʝ ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʠʟʢʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. 

ʆʜʥʘʢʦ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʝ ʩʪʨʘʥʳ ʤʦʛʫʪ ʚʚʝʩʪʠ ʟʘʧʨʝʪ ʥʘ ʧʨʦʜʘʞʫ ʥʝʦʙʭʦʜʠʤʳʭ ʪʦʚʘʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʢʫʱʠʤʠ ʩʦʙʳʪʠʷʤʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ 

ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʘʢʦ ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʙʫʜʫʪ ʩʣʝʜʩʪʚʠʝʤ, ʘ ʥʝ ʧʨʠʯʠʥʦʡ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʪʨʘʩʣʴ. ʇʝʨʚʦʧʨʠʯʠʥʦʡ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʘʥʫʪ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʩʜʚʠʛʠ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʪʘʤʦʞʝʥʥʦʡ ʧʦʣʠʪʠʢʝ. ʇʦʣʠʪʠʢʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʌ ʫʞʝ 

ʧʦʜʪʚʝʨʜʠʣʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ, 

ʧʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʦʪʨʘʩʣʠ ʵʥʝʨʛʝʪʠʢʠ ʤʘʣʦʚʝʨʦʷʪʥʦ. ʆʜʥʘʢʦ 

ʦʞʠʜʘʪʴ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʪʦʞʝ ʥʝ ʩʪʦʠʪ. 

ɽʉ ʠ ʉʐɸ ʧʦʢʘ ʥʝ ʥʘʩʪʨʦʝʥʳ ʚʚʦʜʠʪʴ ʩʘʥʢʮʠʠ ʧʨʦʪʠʚ ʨʦʩʩʠʡʩʢʦʡ ʘʪʦʤʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʝʝ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʫʨʘʥʘ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʦʛʘʱʝʥʠʷ. ʀʟ 100 ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ ʨʝʘʢʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ɽʉ, 18 ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦ 

ʨʦʩʩʠʡʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʀ ʜʘʞʝ ʚ 2023 ʛʦʜʫ ʈʦʩʩʠʷ ʧʦʩʪʘʚʣʷʝʪ 20% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʘ, ʟʘʢʫʧʘʝʤʦʛʦ ɽʉ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦʢʫʧʘʪʴ ʵʪʦ 

ʪʦʧʣʠʚʦ ʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Westinghouse. ʆʩʪʘʣʴʥʳʝ 45% ʧʦʩʪʫʧʘʶʪ ʠʟ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʦʪʦʨʳʝ ʠʤʧʦʨʪʠʨʫʶʪ ʪʦʧʣʠʚʦ ʠʟ ʈʦʩʩʠʠ ʠʣʠ ʯʝʨʝʟ 

ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʈʦʩʘʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʨʝʪʴ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ 

ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʙʦʛʘʱʝʥʠʷ ʫʨʘʥʘ ʜʣʷ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʗʜʝʨʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʥʝʛʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʦ ʠ ʚ ʧʣʘʥʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ 

ʫʥʠʢʘʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʝʨʝʜʦʚʳʭ 

ʨʝʘʢʪʦʨʦʚ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʠʛʨʳʰʥʦʡ 

ʧʦʟʠʮʠʠ ʠ ʫʭʫʜʰʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʠʡ ʦʪʥʦʰʝʥʠʡ ʩ ɿʘʧʘʜʦʤ ʚ ʮʝʣʦʤ ʥʝ ʜʦʣʞʥʦ ʟʥʘʯʠʤʦ 

ʧʦʚʣʠʷʪʴ ʢʦʤʧʘʥʠʠ ʦʪʨʘʩʣʠ: ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʩʳʨʴʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʟʘ ʩʯʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘ ʩʧʨʦʩ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɸʕʉ  ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʯʪʦʙʳ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʤʦʱʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʤ ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʠʙʳʣʴ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʨʘʩʪʫʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ 

ʙʫʜʝʪ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʩʪʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʧʨʠʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ, ʥʦ ʠ ʚʚʠʜʫ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʛʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʞʝʣʘʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʫ ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʪʦʚʘʨʦʚ ʠ ʵʥʝʨʛʠʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʞʠʚʫʱʝʛʦ 20 ʣʝʪ ʥʘʟʘʜ ʠʣʠ ʨʘʥʴʰʝ. 

ʉʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʫʞʜʳ ʛʨʘʞʜʘʥ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤ, ʯʝʤ ʨʘʥʝʝ, ʫʨʦʚʥʝ, ʯʪʦ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʟʘʜʝʡʩʪʚʫʝʪ ʙʦʣʴʰʠʝ 

ʤʦʱʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʠʥʬʣʷʮʠʦʥʥʳʤ ʢʨʠʟʠʩʦʤ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʙʶʜʞʝʪʳ ʩʦʩʪʘʚʣʷʶʪʩʷ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʮʠʘʣʴʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʚʨʝʤʝʥʥʦ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʙʫʜʝʪ ʪʦʨʤʦʟʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ 

ʩʪʨʘʥ ʚ ʥʘʨʘʱʠʚʘʥʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʌʘʢʪʦʨ ʵʢʦʣʦʛʠʠ ʪʦʞʝ, ʢʘʢ ʥʠʢʦʛʜʘ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʟʥʘʯʠʤʳʤ. ɺ ɽʚʨʦʩʦʶʟʝ ʜʝʡʩʪʚʫʝʪ 

ʥʦʚʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʘ ʚ ʉʐɸ ï ʦʨʠʝʥʪʠʨ ʥʘ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ, ʚʝʪʨʘ ʠ 

ʵʥʝʨʛʠʶ ɸʕʉ, ʪ.ʢ. ʦʥʘ ʵʢʦʣʦʛʠʯʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ɿʝʤʣʠ. ɺʨʝʤʝʥʥʳʡ ʚʦʟʚʨʘʪ ɽʚʨʦʧʳ ʢ ʫʛʣʶ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʢʨʳʪʠʷ ʫʙʳʪʢʦʚ ʦʪ 

ʨʘʟʨʳʚʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʟʘʢʨʳʪ ʜʣʷ ʈʌ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2022 ʛ. ʙʳʣ 

ʨʘʩʪʦʨʛʥʫʪ ʢʦʥʪʨʘʢʪ ʌʠʥʣʷʥʜʠʠ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ɸʕʉ çʍʘʥʭʠʢʠʚʠ 1è, ʥʝʩʤʦʪʨʷ ʥʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʵʪʦʡ ʩʪʨʘʥʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʚʦʝʡ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ɺ ʮʝʣʦʤ ʞʝ, ʬʘʢʪʦʨ ʵʢʦʣʦʛʠʠ ʚʨʝʤʝʥʥʦ ʙʫʜʝʪ ʥʝʡʪʨʘʣʴʥʳʤ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ 

çʂʦʥʮʝʨʥ ʊʠʪʘʥ-2è, ʪ.ʢ. ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʩʝʡʯʘʩ ʥʝ ʠʤʝʶʪ ʨʝʩʫʨʩʦʚ ʜʣʷ ʟʘʧʫʩʢʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʕʉ ʠ ʚʳʥʫʞʜʝʥʳ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ. 

ʆʞʠʜʘʥʠʡ ʧʦ ʚʳʭʦʜʫ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʶʪ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ, ʧʦʢʘ ʥʝʪ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ 

ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʘ ʟʥʘʯʠʪ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʦʪʨʘʩʣʠ ʵʥʝʨʛʝʪʠʢʠ ʩʝʛʦʜʥʷ 

ʦʢʘʟʳʚʘʝʪ ʛʨʫʧʧʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʩʘʤʦʝ ʟʥʘʯʠʤʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʪʨʘʩʣʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʟ-ʟʘ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʈʦʩʩʠʠ ʂʦʣʣʝʢʪʠʚʥʦʤʫ ɿʘʧʘʜʫ. ʈʦʩʩʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦʪʝʨʷʣʘ ʚʦʟʤʦʞʥʦʩʪʴ  ʨʘʙʦʪʳ ʥʘ ʨʳʥʢʘʭ ʵʪʠʭ ʩʪʨʘʥ, ʥʦ ʠ ʠʩʧʳʪʳʚʘʝʪ ʨʠʩʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʜʠʚʝʨʩʠʡ ʠ ʚ ʦʪʨʘʩʣʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʧʦ ʧʨʠʤʝʨʫ ʧʦʜʨʳʚʦʚ ʉʝʚʝʨʥʳʭ ʧʦʪʦʢʦʚ.  ʂ 

ʪʦʤʫ ʞʝ ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʘʚʣʝʥʠʝ ʉʐɸ ʥʘ ʊʫʨʮʠʶ, ʩ ʮʝʣʴʶ ʨʘʟʨʳʚʘ ʢʦʥʪʨʘʢʪʘ ʩ 

ʈʦʩʩʠʝʡ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ɸʕʉ. 

ɽʉ ʠ ʉʐɸ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʚʝʜʝʥʠʝ ʩʘʥʢʮʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʦʩʩʠʡʩʢʦʡ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ 
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ʨʦʩʩʠʡʩʢʦʛʦ ʫʨʘʥʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʦʛʘʱʝʥʠʷ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʝʘʢʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ɽʉ, 18 ʧʦʩʪʨʦʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʩʩʠʡʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʈʦʩʩʠʷ 

ʧʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20% ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʘ, ʟʘʢʫʧʘʝʤʦʛʦ ɽʉ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʘʢʫʧʢʠ ʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Westinghouse. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 45% 

ʧʦʩʪʫʧʘʶʪ ʠʟ ʂʘʟʘʭʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʧʦʨʪʠʨʫʶʪ ʪʦʧʣʠʚʦ ʠʟ 

ʈʦʩʩʠʠ ʠʣʠ ʯʝʨʝʟ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʈʦʩʘʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʨʝʪʴ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 

ʦʙʦʛʘʱʝʥʠʷ ʫʨʘʥʘ ʜʣʷ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʷʜʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪ ʈʦʩʩʠʠ, ʥʝ ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʣʘʥʝ. 

ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʘ ʜʣʷ 

ʧʝʨʝʜʦʚʳʭ ʨʝʘʢʪʦʨʦʚ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʚʝʜʫʱʠʤ ʠʛʨʦʢʦʤ ʚ ʦʪʨʘʩʣʠ. 

ʋʭʫʜʰʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ɿʘʧʘʜʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʦʤʧʘʥʠʷʭ ʦʪʨʘʩʣʠ: ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʳʨʴʝʤ ʯʝʨʝʟ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʩʧʨʦʩ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɸʕʉ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʝʡ 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʙʳʣʴʥʦʩʪʠ. 

ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ: ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʩʪʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʨʝʙʫʶʱʝʡ ʚʩʝ ʙʦʣʴʰʝ 

ʪʦʚʘʨʦʚ ʠ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʉʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʛʨʘʞʜʘʥ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʩʪʠʤʫʣʠʨʫʷ ʧʦʪʨʝʙʣʝʥʠʝ ʠ 

ʟʘʜʝʡʩʪʚʫʷ ʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨ ʵʢʦʣʦʛʠʠ. ɺ ɽʚʨʦʩʦʶʟʝ ʚʚʝʜʝʥʦ 

ʥʦʚʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʘ ʚ ʉʐɸ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ, ʚʝʪʨʘ 

ʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʍʦʪʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʨʝʤʝʥʥʳʡ 

ʚʦʟʚʨʘʪ ɽʚʨʦʧʳ ʢ ʫʛʣʶ ʠʟ-ʟʘ ʨʘʟʨʳʚʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ, ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʟʘʢʨʳʪ. ɺ ʮʝʣʦʤ, ʬʘʢʪʦʨ ʵʢʦʣʦʛʠʠ ʧʦʢʘ 

ʦʩʪʘʝʪʩʷ ʥʝʡʪʨʘʣʴʥʳʤ ʜʣʷ ʦʪʨʘʩʣʠ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ 

ʥʘʯʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɸʕʉ ʠ ʚʳʥʫʞʜʝʥʳ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ. 
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ʉʝʛʦʜʥʷ ʦʙʲʝʢʪʠʚʥʦ ʥʝʪ ʦʞʠʜʘʥʠʡ ʧʦ ʚʳʭʦʜʫ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʵʥʝʨʛʝʪʠʢʝ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʶʪ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. ʈʦʩʩʠʷ ʚ ʵʪʦʤ ʧʣʘʥʝ 

ʦʙʣʘʜʘʝʪ ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʘʚʣʝʥʠʷ 

ʂʦʣʣʝʢʪʠʚʥʦʛʦ ɿʘʧʘʜʘ, ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ  ʠ ʠʤʝʝʪ 

ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ ʚʣʘʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʠ ʩʦʟʜʘʥʥʦʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 20-ʪʴ ʣʝʪ ʢʨʝʧʢʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʧʨʦʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ɸʉʕ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʦʙʩʣʫʞʠʚʘʝʤʳʝ 

ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʥʦʛʦʵʪʘʧʥʫʶ ʨʘʙʦʪʫ ʤʠʥʠʤʫʤ ʥʘ 3-5 ʣʝʪ ʠ 

ʚʚʠʜʫ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʘʥ ɸʟʠʠ ʠ ʩʪʨʘʥ ʩʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʘʪʦʤʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʩʪʝʧʝʥʠ 

ʦʙʝʩʧʝʯʝʥʳ ʟʘʢʘʟʘʤʠ ʠ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʭʦʪʷ ʙʳ ʤʠʥʠʤʫʤ ʞʝʣʘʝʤʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 
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INNOVATIVE  DEVELOPMENT  OF THE DEFENSE-INDUSTRIAL  COMPLEX  IN 

THE ASPECT OF ENSURING NATIONAL  SECURITY AND INCREASING  

EFFECTIVENESS OF THE RUSSIAN ECONOMY  FEDERATION  

 

ɼʦʙʨʦʚʦʣʴʩʢʠʡ ʃʝʦʥʠʜ ɺʘʣʝʨʴʝʚʠʯ, ʘʩʧʠʨʘʥʪ, ɼʠʧʣʦʤʘʪʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʄʀɼ 

ʈʦʩʩʠʠ, ʈʦʩʩʠʷ, 119021, ʄʦʩʢʚʘ, ʫʣ. ʆʩʪʦʞʝʥʢʘ, 53/2, dobrovolsky.l@mail.ru 

Dobrovolsky Leonid V., PhD student, Diplomatic Academy of the Russian Foreign Ministry, 

53/2 Ostozhenka str., Moscow, 119021, Russia, dobrovolsky.l@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʳ ʠ ʩʭʝʤʘʪʠʯʥʦ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʷʭ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ʆʧʨʝʜʝʣʝʥ ʛʝʥʝʨʘʣʴʥʳʡ ʚʝʢʪʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʠʥʪʝʨʝʩʘʭ ʚʳʧʦʣʥʝʥʠʷ  ʵʪʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʘʚʠʘʩʪʨʦʝʥʠʷ, ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʘʪʦʤʥʦʛʦ ʵʥʝʨʛʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʷʚʣʷʶʱʠʭʩʷ  ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤʠ ʦʪʨʘʩʣʷʤʠ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʛʝʥʝʨʘʪʦʨʦʤ ʠ ʣʦʢʦʤʦʪʠʚʦʤ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

Abstract. The article substantiates and schematically displays on structural and logical models 

the main directions of direct participation of the Russian military-industrial complex in solving 

the tasks of ensuring national security, improving the efficiency of foreign trade and the 

countryôs economy. The general vector of innovative development of the military-industrial 

http://qje.su/wp-content/uploads/2023/11/Emblema-MEZH-1.png
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complex has been determined in the interests of fulfilling these tasks, as well as the directions of 

innovative development of aircraft construction, shipbuilding and the nuclear power industry, 

which are the backbone branches of the military-industrial complex, a generator and a 

locomotive for the development and improvement of the efficiency of foreign trade and the 

economy of the Russian Federation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʟʘʜʘʯʠ ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʯʘʩʪʠʝ ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

Keywords: military-industrial complex, innovative development of the military-industrial 

complex, national security, tasks of the military-industrial complex in ensuring national security, 

participation of the military-industrial complex in improving the efficiency of foreign trade and 

the economy of the Russian Federation  

ɺʚʝʜʝʥʠʝ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʣʦʤʦʤ ʥʝʩʫʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʩʝʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʤʠʨʦʫʩʪʨʦʡʩʪʚʘ, ʩʪʨʝʤʣʝʥʠʝʤ ʝʛʦ 

ʘʜʝʧʪʦʚ ʢ ʩʦʭʨʘʥʝʥʠʶ ʩʚʦʝʡ ʛʝʛʝʤʦʥʠʠ ʣʶʙʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʩʧʝʢʪʨ ʦʧʘʩʥʦʩʪʝʡ ʠ ʫʛʨʦʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʝʝ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

(ɼʘʣʝʝ ï ʆʇʂ). 

ʎʝʣʴʶ  ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ ʆʇʂ ʢʘʢ ʢʣʶʯʝʚʦʛʦ 

ʬʘʢʪʦʨʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʝʥʝʨʘʪʦʨʘ ʠ 

ʣʦʢʦʤʦʪʠʚʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ. 

ʆʙʲʝʢʪʦʤ ʠ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚʣʷʶʪʩʷ ʆʇʂ ʠ ʝʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʅʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʆʇʂ ʢʘʢ ʚʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʤʘʢʨʦʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʱʝʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ 

ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ, ʩʨʘʚʥʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ, ʠʥʜʫʢʮʠʶ ʠ 

ʜʝʜʫʢʮʠʶ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ12 2023 

 
235 

 

 

ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʩʪʦʷʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʆʇʂ ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʙʦʩʥʦʚʘʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʆʇʂ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʧʦʠʤʝʥʥʦʡ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʦʩʩʠʡʩʢʦʛʦ ʆʇʂ ʫʩʪʘʥʦʚʣʝʥ ʩʚʦʜʥʳʤ ʨʝʝʩʪʨʦʤ ʦʨʛʘʥʠʟʘʮʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ 

ʦʪ 3.07.2015 ʛ. ˉ 1828, ʠ ʚ ʧʝʨʠʦʜ ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚʢʣʶʯʘʣ 1355 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ 2018 ʛ. ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʩʦʢʨʘʱʝʥʘ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 1319 ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 43% ʩʦʩʪʘʚʣʷʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʥʠʪʘʨʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 28,8% ï ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʛʦ-

ʩʫʜʘʨʩʪʚʘ ʠ 28,2% ï ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʙʝʟ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ (28,2%) [11,18]. 

ʆʧʨʝʜʝʣʝʥʠʝ, ʪʠʧʦʚʦʡ ʩʦʩʪʘʚ ʠ ʦʪʨʘʩʣʝʚʘʷ ʩʪʨʫʢʪʫʨʘ  ʨʦʩʩʠʡʩʢʦʛʦ ʆʇʂ, ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩ. 1 ʠ 2. 
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ʌʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ 

(ʦʙʲʝʜʠʥʝʥʠʡ) ʚ ʩʬʝʨʝ ʆʇʂ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʝʞʝʛʦʜʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʵʪʠ ʮʝʣʠ 

ʯʘʩʪʠ ʩʨʝʜʩʪʚ ʠʟ ʦʙʱʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʦʨʦʥʫ, ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʬʝʜʝʨʘʣʴʥʳʭ 

ʮʝʣʝʚʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ (ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ) ʦʪʨʘʩʣʝʚʳʭ ʠ ʠʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʠ ʧʦʩʪʫʧʣʝʥʠʡ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʦʪ ʧʨʦʜʘʞ ʥʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʪʦʚʘʨʥʳʭ ʨʳʥʢʘʭ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʪʘʮʠʡ, ʩʫʙʩʠʜʠʡ ʠ ʧʨʝʬʝʨʝʥʮʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʵʤʠʩʩʠʡ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ 

ʜʨ. 

ʋʯʘʩʪʠʝ ʆʇʂ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʧʦ ʟʘʱʠʪʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʝʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʦʙʣʘʩʪʷʭ ʦʙʦʨʦʥʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʦʛʦ  ʆʇʂ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3 [1,2,3,4]. 
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ɽʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʦʪʨʘʩʣʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ (ʦʙʲʝʜʠʥʝʥʠʡ) 

ʩʬʝʨʳ ʆʇʂ ʚ ʠʥʪʝʨʝʩʘʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ ʚ ʦʙʱʝʡ 

ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʆʇʂ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʘʨʷʜʫ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʦʝʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʦʨʦʥʳ ʠ ʨʝʰʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚ ʦʙʱʝʡ 

ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʆʇʂ ʧʨʠʥʠʤʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʨʦʩʩʠʡʩʢʦʡ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʝ, ʷʚʣʷʷʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʛʝʥʝʨʘʪʦʨʦʤ ʠ ʣʦʢʦʤʦʪʠʚʦʤ ʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʨʦʩʩʠʡʩʢʠʡ ʆʇʂ, 

ʦʙʣʘʜʘʷ ʤʦʱʥʳʤ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʝʞʝʛʦʜʥʦ ʨʘʩʰʠʨʷʝʪ ʩʚʦʝ 

ʫʯʘʩʪʠʝ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʚʦʦʨʫʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʪʦʚʘʨʥʳʭ ʨʳʥʢʘʭ, ʦʩʫʱʝʩʪʚʣʷʷ 

ʪʨʘʥʩʬʝʨ  ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 
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ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʚʦʝʥʥʦʛʦ, 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʉʪʦʢʛʦʣʴʤʩʢʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʤʠʨʘ (ʉʀʇʈʀ) ʠ ʎʝʥʪʨʘ ʘʥʘʣʠʟʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʦʨʫʞʠʝʤ (ʎɸʄʊʆ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʣʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʚʦʦʨʫʞʝʥʠʡ ʟʘ 2013ï2022 ʛʛ. ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ  22ï

23%  ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʝʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ.  ʉʦʦʪʥʦʰʝʥʠʝ ʵʢʩʧʦʨʪʘ ʚʦʦʨʫʞʝʥʠʷ, ʚʦʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʚʦʝʥʥʳʤ ʨʘʩʭʦʜʘʤ ʠ ʢ ʚʘʣʦʚʦʤʫ 

ʚʥʫʪʨʝʥʥʝʤʫ ʧʨʦʜʫʢʪʫ (ɼʘʣʝʝ ï ɺɺʇ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2014ï2021 ʛʛ. ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʦ 23,44% ʠ 0,72% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʯʥʦʝ ʫʜʝʨʞʘʥʠʝ ʣʠʜʠʨʫʶʱʠʭ 

ʧʦʟʠʮʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʷ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʉʐɸ (4,61% ʠ 0,16%) ʠ ʜʨʫʛʠʝ 

ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ɽʉ (ʌʨʘʥʮʠʷ  ï 14,75% ʠ 0,27%, ʀʟʨʘʠʣʴ  ï 13,73% ʠ 0,69%, ʀʪʘʣʠʷ  ï 

9,5% ʠ 0,12%, ʅʠʜʝʨʣʘʥʜʳ ï 7,43% ʠ 0,1%, ɻʝʨʤʘʥʠʷ ï 7,37% ʠ 0,1%, ʊʫʨʮʠʷ ï 6,06% ʠ 

0,1%, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ  ï 4,15% ʠ 0,1%). ʕʢʩʧʦʨʪʥʳʝ ʧʦʩʪʘʚʢʠ ʚʦʦʨʫʞʝʥʠʷ, ʚʦʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʆʇʂ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 47 ʩʪʨʘʥ, 

ʠʭ ʦʙʱʠʡ ʦʙʲʝʤ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʟʘ 2010ï2022 ʛʛ. ʧʨʝʚʳʩʠʣ $145 ʤʣʨʜ. 

ʇʦʨʪʬʝʣʴ ʟʘʨʫʙʝʞʥʳʭ ʟʘʢʘʟʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ 2022 ʛ. 

ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ $52 ʤʣʨʜ. ʈʷʜ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʆʇʂ (ʧʫʙʣʠʯʥʦʝ 

ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʂʦʥʮʝʨʥ ɺʂʆ çɸʣʤʘʟðɸʥʪʝʡè ʠ   ʦʙʲʝʜʠʥʝʥʥʘʷ 

ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʨʧʦʨʘʮʠʷ) ʚ 2022 ʛ. ʚʭʦʜʠʣʠ ʚ ʛʨʫʧʧʫ ʠʟ 25 ʢʨʫʧʥʝʡʰʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʡ [13,14]. 

ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(%) ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʚʦʦʨʫʞʝʥʠʡ ʟʘ 2019ï2026 ʛʛ. ʩ ʫʯʝʪʦʤ ʦʬʠʮʠʘʣʴʥʦ ʟʘʢʣʶʯʝʥʥʳʭ ʥʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʥʪʨʘʢʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1. 

ʀʭ ʘʥʘʣʠʟ ʦʙʲʝʢʪʠʚʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦʤ ʣʠʜʝʨʩʪʚʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʦ 

ʵʢʩʧʦʨʪʫ ʪʘʥʢʦʚ (45,7% ʜʦʣʠ ʨʳʥʢʘ), ɿʈʉ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷ (68,9%), ʇɿʈʂ (58,0%), 

ɺʪʦʨʳʝ ʤʝʩʪʘ ʥʘ ʨʳʥʢʝ ʦʥʘ ʟʘʥʠʤʘʝʪ ʧʦ ʵʢʩʧʦʨʪʫ ʠʩʪʨʝʙʠʪʝʣʴʥʦʡ ʘʚʠʘʮʠʠ (14%), ʙʦʝʚʳʭ 

ʙʨʦʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ (14,1%) ʠ ɿʈʂ ʤʘʣʦʡ ʜʘʣʴʥʦʩʪʠ (29,6%), ʘ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʪʨʦʡʢʫ 

ʣʠʜʝʨʦʚ ʧʦ ʵʢʩʧʦʨʪʫ ʧʨʦʪʠʚʦʣʦʜʦʯʥʳʭ ʠ ʤʦʨʩʢʠʭ ʧʘʪʨʫʣʴʥʳʭ ʚʝʨʪʦʣʝʪʦʚ (7,0%) [13,14]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʫʯʘʩʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ ʚʦʦʨʫʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʩʝ ʚʠʜʳ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʝʝ ʚʦʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʦʮʝʥʢʝ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʄʠʥʦʙʦʨʦʥʳ ʈʦʩʩʠʠ ʨʦʣʠ ʠ 

ʤʝʩʪʘ ʵʪʠʭ ʩʨʝʜʩʪʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʝ. ʇʨʠʥʷʪʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ 

ʵʢʩʪʨʝʥʥʳʤʠ ʤʝʨʘʤʠ ʥʘʣʘʞʝʥʦ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʠʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʘʥʷʪʠʶ ʠʤʠ ʜʦʩʪʦʡʥʦʛʦ ʤʝʩʪʘ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ 

ʚʦʦʨʫʞʝʥʠʡ. 
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