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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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ʨʘʡʦʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʋʢʨʘʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʯʚʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ. ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ 

ʚʳʧʦʣʥʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʈʦʩʩʠʠ ʤʝʪʦʜʠʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ 2019 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

2015 ʛ., ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 

0,1 %, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʢʘʣʠʷ ï ʥʘ 6, ʩʝʨʳ ï ʥʘ 1,8, ʮʠʥʢʘ ï ʥʘ 0,38 ʤʛ/ʢʛ. ɼʦʣʷ ʢʠʩʣʳʭ 

ʧʦʯʚ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 19,1 %. ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

http://qje.su/wp-content/uploads/2023/02/Emblema-MEZH.png
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ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʥʝʩʤʳʪʳʭ ʯʝʨʥʦʟʝʤʦʚ ʩʦʩʪʘʚʣʷʣʦ 5,3, ʩʣʘʙʦʩʤʳʪʳʭ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ï 4,47 ð 4,93 % ʩʨʝʜʥʝʩʤʳʪʳʭ ï 3,84 ð 4,12 %. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʚʝʣʠʯʠʥʘ ʨʅKCl ʚʦʟʨʘʩʪʘʝʪ ʩ 5,84 ʥʘ ʥʝʩʤʳʪʳʭ ʧʦʯʚʘʭ ʜʦ 6,42 ð 

6,74 ï ʥʘ ʩʨʝʜʥʝʩʤʳʪʳʭ. ʇʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʯʝʨʥʦʟʝʤʘ 

ʪʠʧʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩʥʠʞʘʝʪʩʷ ʩ 5,3 ʚ ʛʦʨʠʟʦʥʪʝ ɸʧʘʭ ʜʦ 0,63 

% ʚ ʛʦʨʠʟʦʥʪʝ ʉ (ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ). 

Abstract. The purpose of the work was to conduct a comprehensive analysis of agroecological 

monitoring data using the çGIS Agroecolog Onlineè geoinformation system on the example of 

the Rakityansky district of the Belgorod region. The territory of the district is part of the 

Ukrainian forest-steppe soil province. The predominant soils are typical and leached 

chernozems. All chemical analyses of soils were performed according to the methods generally 

accepted in the agrochemical service of Russia. As a result of the use of GIS for processing 

databases of agrochemical and soil erosion surveys of arable soils, a significant improvement 

was found in most of the parameters studied. For example, according to the results of the 2019 

survey, in comparison with 2015, the weighted average content of organic matter in soils 

increased by 0.1 %, mobile forms of potassium ï by 6, sulfur ï by 1.8, zinc ï by 0.38 mg/kg. The 

proportion of acidic soils decreased by 19.1 %. Typical and leached chernozems did not differ 

significantly in agrochemical properties. The average content of organic matter in the arable 

layer of unwashed chernozems was 5.3, slightly washed ï depending on the exposure of slopes ï 

4.47 ð 4.93%, average washed ï 3.84 ð 4.12 %. With an increase in the degree of erosion, the 

PHCL value increases from 5.84 on unwashed soils to 6.42 ð 6.74 on mediumïwashed soils. 

According to the genetic horizons of the soil profile of the typical chernozem, the content of 

organic matter decreases from 5.3 in the Aplow horizon to 0.63% in the C horizon (parent rock). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʯʚʘ, ʤʦʥʠʪʦʨʠʥʛ, ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ, ʧʣʦʜʦʨʦʜʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

Keywords: geoinformation system, GIS, soil, cartogram, monitoring, agrochemical service, 

fertility, agrochemical survey, soil erosion survey 

ɺʚʝʜʝʥʠʝ. ʄʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʠ 

ʫʩʪʦʡʯʠʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʫʯʝʪʝ ʚʩʝʭ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ, ʥʝʜʦʧʫʱʝʥʠʷ 

ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ [1-3]. ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʩ 
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ʫʯʸʪʦʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʧʦʯʚ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʨʠ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʟʝʤʣʝʜʝʣʠʠ, ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ 

ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) [4, 5]. ʆʜʥʦʡ ʠʟ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʚʣʷʝʪʩʷ ɻʀʉ 

çɸʛʨʦʵʢʦʣʦʛ ʦʥʣʘʡʥè [6-8]. 

ʂʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʮʝʣʦʤ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʠ ʵʢʦʣʦʛʦ-

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ [9-11]. ʕʪʠ ʜʚʘ ʚʠʜʘ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʯʚʝʥʥʦ-

ʵʨʦʟʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè ʥʘ 

ʧʨʠʤʝʨʝ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʋʢʨʘʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʯʚʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ. 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ 10 (2015 ʛ.) ʠ 11 (2019 ʛ.) ʮʠʢʣʦʚ ʩʧʣʦʰʥʦʛʦ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ 2015 ʛʦʜʫ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʜʠʥ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ 15-20 ʪʦʯʝʯʥʳʭ ʧʨʦʙ, ʦʪʙʠʨʘʣʩʷ ʩ ʧʣʦʱʘʜʠ 15-20 ʛʘ [12]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʯʚʝʥʥʦ-

ʵʨʦʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʟʘʣʦʞʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʧʦʣʫʷʤ ʠ ʧʨʠʢʦʧʦʢ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ [13, 14]. ɺ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ 
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ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʏʠʨʠʢʦʚʘ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ (pHʂʉl) ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʩʝʨʳ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʤʝʪʦʜʠʢʘʤ [15-

17]. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʟʘʥʝʩʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, 

ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɻʀʉ 

ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɻɹʋ çʎɸʉ çɹʝʣʛʦʨʦʜʩʢʠʡè [6-8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʚʦʜʠʪ ʛʨʫʧʧʠʨʦʚʢʫ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʧʦ ʩʪʝʧʝʥʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʭʦʟʷʡʩʪʚ, ʨʘʡʦʥʦʚ ʠ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ɻʀʉ ʩʪʨʦʠʪ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʢʘʨʪʦʛʨʘʤʤʳ ʠ ʬʦʨʤʠʨʫʝʪ ʦʪʯʝʪʳ ʧʦ ʜʠʥʘʤʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʮʠʢʣʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʧʦʟʚʦʣʷʝʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʘʭʦʪʥʳʭ 

ʧʦʯʚʘʭ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2019 ʛʦʜʳ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʥʘ 0,1%, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ K2O ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (6 ʤʛ/ʢʛ) 

ʚʦʟʨʦʩʣʦ. ɹʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʢʠʩʣʳʭ ʧʦʯʚ, ʜʦʣʷ ʧʦʩʣʝʜʥʠʭ 

(ʦʪ ʧʣʦʱʘʜʠ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʘʰʥʠ) ʟʘ ʵʪʠ ʛʦʜʳ ʩʥʠʟʠʣʘʩʴ ʩ 64,7 ʜʦ 45,6%, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʨʝʜʥʝʢʠʩʣʳʭ ï ʩ 13,3 ʜʦ 2,2%. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ pHʂCl ʫʚʝʣʠʯʠʣʘʩʴ ʩ 

5,5 ʜʦ 5,6. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʪʨʝʥʜʘ ʢ ʩʥʠʞʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʘʭ ʥʘ 6 ʤʛ/ʢʛ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʘʨʙʦʥʘʪʦʚ 

ʢʘʣʴʮʠʷ ʧʦʜʚʠʞʥʳʝ ʬʦʩʬʘʪʳ ʧʝʨʝʭʦʜʷʪ ʚ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʫʶ ʬʦʨʤʫ (ʪʘʙʣ. 1). 

ʇʦ ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ɻʀʉ ʩʪʨʦʷʪʩʷ ʢʘʨʪʦʛʨʘʤʤʳ 

ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʢʘʨʪʦʛʨʘʤʤʳ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ ʟʘ 10 ʠ 11 ʮʠʢʣʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ 

ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʝʜʠʥʠʮʳ ʥʘ ʢʘʨʪʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʜʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʚʝʢʪʦʨʠʟʦʚʘʥʳ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ 

ʩʥʠʤʢʘʤ ʥʘ ʘʢʪʫʘʣʴʥʫʶ ʜʘʪʫ. 
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ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ ʧʨʠ ʩʧʣʦʰʥʦʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʩʝʨʳ ʠ ʦʩʥʦʚʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʅʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʩʝʨʦʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʎʏʈ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʥʠʟʢʦʦʙʝʩʧʝʯʝʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ ʠ 

ʪʘʢʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʮʠʥʢ, ʤʝʜʴ, ʢʦʙʘʣʴʪ [18]. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʩʝʨʳ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʧʦʟʚʦʣʷʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘʤʝʪʠʣʠʩʴ ʧʦʟʠʪʠʚʥʳʝ ʪʨʝʥʜʳ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʨʳ ʥʘ 1,8, ʮʠʥʢʘ ï ʥʘ 0,38, ʤʝʜʠ ï ʥʘ 0,043, ʢʦʙʘʣʴʪʘ ï ʥʘ 0,012 ʤʛ/ʢʛ. ɼʦʣʷ ʧʦʯʚ, 

ʥʠʟʢʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʝʨʦʡ, ʩʥʠʟʠʣʘʩʴ ʥʘ 18,4, ʮʠʥʢʦʤ ï ʥʘ 9,8, ʤʝʜʴʶ ï ʥʘ 12,0, ʢʦʙʘʣʴʪʦʤ 

ï ʥʘ 0,1% (ʪʘʙʣ. 2). ʇʨʠʯʠʥʘ ʵʪʦʛʦ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘʤʠ ʨʘʡʦʥʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 

ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʦ-

ʵʨʦʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʚʠʜ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʘʷ ɻʀʉ ʧʦʟʚʦʣʷʝʪ ʧʦʤʠʤʦ ʧʦʯʚʝʥʥʦʡ ʩʪʨʦʠʪʴ 

ʢʘʨʪʳ ʢʨʫʪʠʟʥʳ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʟʝʤʝʣʴ (ʨʠʩ. 2). 

ʂ ʢʘʞʜʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʨʦʠʪʩʷ ʵʢʩʧʣʠʢʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʫʢʘʟʳʚʘʝʪʩʷ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʦʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʩʯʠʪʘʥʦ, ʯʪʦ ʥʝʩʤʳʪʳʝ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʟʘʥʠʤʘʶʪ 

ʧʣʦʱʘʜʴ 10,31, ʩʣʘʙʦʩʤʳʪʳʝ ï 7,74, ʩʨʝʜʥʝʩʤʳʪʳʝ ï 1,15 ʪʳʩ. ʛʘ. ʊʘʢʘʷ ʞʝ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ʪʠʧʠʯʥʳʭ (ʪʘʙʣ. 3). 
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çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè ʠʤʝʝʪ ʬʫʥʢʮʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙ ʠʟ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʘʝʪ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʚ ʜʘʥʥʳʝ 

ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʚʠʜ ʜʝʛʨʘʜʘʮʠʠ 

ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʢʘʢ ʧʦʜʢʠʩʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ʪʠʧʠʯʥʳʭ ʠ 

ʚʳʱʝʣʦʯʝʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʣʦʛʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ ʚʝʣʠʯʠʥʘ ʨʅKCl ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʩʣʘʙʦʩʤʳʪʳʝ ʧʦʯʚʳ ʨʝʜʢʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʘ ʩʨʝʜʥʝʢʠʩʣʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ 

ʙʣʠʟʢʫʶ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʥʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ. ʅʘ ʩʢʣʦʥʘʭ çʪʝʧʣʳʭè 

ʵʢʩʧʦʟʠʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʯʠʥʘ ʨʅKCl ʚʳʰʝ, ʯʝʤ ʥʘ ʩʢʣʦʥʘʭ çʭʦʣʦʜʥʳʭè ʵʢʩʧʦʟʠʮʠʡ. 

ɺʝʣʠʯʠʥʘ ʨʅKCl ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʨʅʚʦʜʥ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 (ʨʠʩ. 6). 
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ʆʩʪʨʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʜʝʛʫʤʠʬʠʢʘʮʠʷ ʧʘʭʦʪʥʳʭ 

ʧʦʯʚ [19]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʥʝʩʤʳʪʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 5,30 %, ʩʣʘʙʦʩʤʳʪʦʛʦ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ) ï 4,47-4,89 %, 

ʩʨʝʜʥʝʩʤʳʪʦʛʦ ï 3,84-4,12 %. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʤʳʪʳʭ ʧʦʯʚʘʭ 

çʪʝʧʣʳʭè ʩʢʣʦʥʦʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʤʳʪʳʤʠ ʧʦʯʚʘʤʠ 

çʭʦʣʦʜʥʳʭè ʩʢʣʦʥʦʚ (ʨʠʩ. 7). 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʟʘʢʦʥʦʤʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 5,27 % (ʛʦʨʠʟʦʥʪ ɸʧʘʭ) ʜʦ 0,63 % 
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(ʛʦʨʠʟʦʥʪ ʉ) (ʨʠʩ. 8). ʏʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʧʘʭʦʪʥʳʡ ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʚ 1,9, ʚ ʛʦʨʠʟʦʥʪʘʭ ɸɺ ʠ ɺ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1,28 ʠ 1,21 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʠʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ [20]. 

 

çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʆʥʣʘʡʥè ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʦʪʯʝʪʳ. ɼʣʷ ʵʪʦʛʦ ʤʝʪʦʜʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩʣʦʸʚ ɻʀʉ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʚʳʙʦʨʢʫ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʫʶ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʫʥʠʢʘʣʴʥʫʶ 

ʘʪʨʠʙʫʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʯʝʪ ʦ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʣʷ ʨʘʟʥʳʭ 

ʧʦʜʪʠʧʦʚ ʯʝʨʥʦʟʝʤʦʚ (ʪʘʙʣ. 4). ɺ ʫʩʣʦʚʠʷʭ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠ 

ʚʳʱʝʣʦʯʝʥʥʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʦʵʪʦʤʫ 

ʠʭ ʯʘʩʪʦ ʦʙʲʝʜʠʥʷʶʪ ʚ ʦʜʥʫ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʤʢʘʭ ʦʜʥʠʭ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. 

 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɻʀʉ ɸʛʨʦʵʢʦʣʦʛ ʦʥʣʘʡʥè ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʘʭʦʪʥʳʭ 
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ʧʦʯʚ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ 2019 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

2015 ʛ., ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 

0,1 %, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʢʘʣʠʷ ï ʥʘ 6, ʩʝʨʳ ï ʥʘ 1,8, ʮʠʥʢʘ ï ʥʘ 0,38 ʤʛ/ʢʛ. ɼʦʣʷ ʢʠʩʣʳʭ 

ʧʦʯʚ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 19,1 %. ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʥʝʩʤʳʪʳʭ ʯʝʨʥʦʟʝʤʦʚ ʩʦʩʪʘʚʣʷʣʦ 5,3, ʩʣʘʙʦʩʤʳʪʳʭ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ï 4,47 ð 4,93 % ʩʨʝʜʥʝʩʤʳʪʳʭ ï 3,84 ð 4,12 %. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʚʝʣʠʯʠʥʘ ʨʅKCl ʚʦʟʨʘʩʪʘʝʪ ʩ 5,84 ʥʘ ʥʝʩʤʳʪʳʭ ʧʦʯʚʘʭ ʜʦ 6,42 ð 

6,74 ï ʥʘ ʩʨʝʜʥʝʩʤʳʪʳʭ. ʇʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʯʝʨʥʦʟʝʤʘ 

ʪʠʧʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩʥʠʞʘʝʪʩʷ ʩ 5,3 ʚ ʛʦʨʠʟʦʥʪʝ ɸʧʘʭ ʜʦ 0,63 

% ʚ ʛʦʨʠʟʦʥʪʝ ʉ (ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ 

ʩʬʝʨʝ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʟʝʤʝʣʴ, ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʩʷ ʟʝʤʣʷ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ, ʯʘʱʝ 

ʚʩʝʛʦ ʤʥʦʛʦʢʦʥʪʫʨʥʳʭ. ɺʣʘʜʝʣʴʮʘʤʠ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʥʳʝ ʩʫʙʲʝʢʪʳ 

ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʨʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʪʘʢʦʛʦ ʜʝʣʝʥʠʷ 

ʥʝʨʝʜʢʦ ʚʳʷʚʣʷʶʪʩʷ ʥʘʣʦʞʝʥʠʷ ʠ ʯʘʩʪʠʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʛʨʘʥʠʮ. 

Abstract. The article deals with the problem of registration of municipal property rights of linear 

objects. In the process of studying the legal framework in the field of land demarcation, cadastral 

registration and registration of municipal property rights of linear objects was revealed that the 

formation of land for the placement of linear structures of the entire land is divided into several 

sections, often multi-contour. The owners of such lands are different subjects of land relations 
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with different types of law. In addition, overlaps and overlapping boundaries are often identified 

in the process of such division. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ, ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʣʠʥʝʡʥʳʡ 

ʦʙʲʝʢʪ, ʩʝʨʚʠʪʫʪ, ʘʨʝʥʜʘ 

Keywords: road, municipal property, linear object, easement, rent  

ʇʨʠ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʫʙʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʨʘʚʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ʅʘʣʠʯʠʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʘʚ ʜʘʝʪ ʧʨʘʚʦ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ, ʚʣʘʜʝʥʠʝ ʠ ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ (ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ)[4]. 

ʏʪʦʙʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʛʦ 

ʠʤʫʱʝʩʪʚʘ(ʚʜʘʥʥʦʤʩʣʫʯʘʝʟʝʤʝʣʴʥʳʡʫʯʘʩʪʦʢ)ʥʘʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʚ ʩʣʫʯʘʝ ʩ ʣʠʥʝʡʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʙʳ ʫʯʠʪʳʚʘʣʘ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ[9]. 

ʇʨʦʙʣʝʤʘ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʜ ʣʠʥʝʡʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʧʨʦʨʘʙʦʪʘʥ ʥʝ ʜʦ ʢʦʥʮʘ. ʏʪʦʙʳ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʦ ʥʘ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ 

ʨʘʩʧʦʣʦʞʝʥ, ʧʨʠʭʦʜʠʪʩʷ çʚʳʨʝʟʘʪʴè ʠʟ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʧʦʨʘʤ ʤʝʞʜʫ 

ʩʫʙʲʝʢʪʘʤʠ [5]. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʘʢʦʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ. ʅʦ ʢʦʛʜʘ ʣʠʥʝʡʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʜ ʥʠʤʠ), ʪʘʢʦʡ ʧʨʠʝʤ ʥʝʚʦʟʤʦʞʝʥ [12]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.5 ʩʪ.1 ɿʂ. ʦʙʲʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʣʝʜʫʶʪ 

ʩʫʜʴʙʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ.  ʅʘ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʫʯʝʪʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʢʘʢ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʜ ʵʪʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʨʦʚʥʦ ʥʘʦʙʦʨʦʪ[13]. 

ʉʥʘʯʘʣʘ ʩʪʘʚʠʣʠʩʴ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʠʤʫʱʝʩʪʚʦ ʧʦ ʩʚʝʜʝʥʠʷʤ ɹʊʀ, ʘ ʫʞʝ ʧʦʪʦʤ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʜ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʦʦʨʫʞʝʥʠʝʤ[10]. 

ʇʦʵʪʦʤʫ, ʧʨʦʙʣʝʤʫ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ  ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʢʘʜʨʦʚʳʡ  ʫʯʝʪ ʨʘʥʝʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʦʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ [8]. 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʊʶʤʝʥʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚ ʚʦʧʨʦʩʝ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʙʱʘʷ ʩʭʝʤʘ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ 

ʜʦʨʦʛʘʤʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʧʨʦʮʝʩʩʝ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʩʫʱʝʩʪʚʫʶʪ ʟʘʪʨʫʜʥʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʧʨʝʧʷʪʩʪʚʠʡ ʷʚʣʷʶʪʩʷ ʣʠʥʠʠ ʩʚʷʟʠ 

ʠ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘ 

ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ[11]. 

ɺ ʛʦʨʦʜʝ ʊʶʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʦʢʨʫʛʘ ʨʘʩʧʦʣʦʞʝʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʇʠʪʝʨʩʢʘʷ-ʛʜ-1[16]. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 2010 ʛʦʜʫ. ʇʠʪʝʨʩʢʘʷ ɻɼ-1 ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʧʘʩʧʦʨʪʫ ʩʦʦʨʫʞʝʥʠʷ ʜʣʠʥʘ ʚʩʝʛʦ ʧʨʦʝʟʜʘ ʩʦʩʪʘʚʣʷʝʪ 400 ʧʦʛʦʥʥʳʭ ʤʝʪʨʦʚ (ʧ.ʤ), ʰʠʨʠʥʘ 

(ʩʨʝʜʥʷʷ) 17,1 ʧ.ʤ., ʧʣʦʱʘʜʴ 6826,2 ʤ2. ʐʠʨʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 

ʧʷʪʠ ʤʝʪʨʘʤ. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ 2,51 ʤ. ʊʠʧ ʧʦʢʨʳʪʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʪʝʞ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. 
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ʅʘ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʊʶʤʝʥʴ, ʘʚʪʦʜʦʨʦʛʘ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ 

ʦʙʲʝʢʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʠʤʝʥʥʦ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ, ʢʣʘʩʩ çʆʙʳʯʥʘʷè 

ʫʣʠʮʳ ʠ ʜʦʨʦʛʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʦʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ[12]. 

ɼʣʷ ʮʝʣʝʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦ ʫʣʠʮʝ 

ʇʠʪʝʨʩʢʘʷ, ʚʜʦʣʴ ʜʦʨʦʛʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʦʨʳ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘʧʨʷʞʝʥʠʝʤ 10ʢɺ 

[11]. 

ʅʘ ʇʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 72:23:0432004:4995, ʧʣʦʱʘʜʴʶ 33 ʤ2 çʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, 

ʜʦʧʫʩʪʠʤʳʭ ʢ ʨʘʟʤʝʱʝʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʘʥʠʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʃʕʇ ʥʘ ʦʙʲʝʢʪʝ: çʉʪʨʦʠʪʝʣʴʩʪʚʦ ɺʃʀ- 0,4ʢɺ 

ʦʪ ʦʧʦʨʳ ˉ28 ɺʃ-0,4ʢɺ ʬ. ʃ-2 ʦʪ ʊʇ-2004è)è. ʉʪʘʪʫʪ ʩʚʝʜʝʥʠʡ ʚʨʝʤʝʥʥʳʡ, ʜʘʪʘ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ ɻʂʋ 02.09.2014. 

13 ʥʦʷʙʨʷ 2016 ʛʦʜʘ ʙʳʣʠ ʚʥʝʩʝʥʳ ʝʱʝ ʦʜʥʠ ʠʟʤʝʥʝʥʠʷ. ʆʆʆ çʊʶʤʝʥʴʵʥʝʨʛʦè 

ʧʨʠʚʝʣʦ ʚ ʜʝʡʩʪʚʠʝ ʨʝʰʝʥʠʝ ɼʝʧʘʨʪʘʤʝʥʪʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʪʦ ʝʩʪʴ ʦʬʦʨʤʠʣʦ ʧʨʘʚʦ ʘʨʝʥʜʳ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʧʣʦʱʘʜʴʶ 14209 ʤ2 ʩ 

ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 71:23:000000:12721. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʫʜʴʙʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʜʦʨʦʛʠ, ʇʠʪʝʨʩʢʘʷ ɻɼ-1, ʠ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ ʩʘʤʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʚʳʷʚʣʝʥʳ  ʨʷʜ 

ʧʨʦʙʣʝʤ ʥʘ ʧʫʪʠ ʦʬʦʨʤʣʝʥʠʷ ʝʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ[10]. 

1)       ʥʘ ʤʝʩʪʝ ʘʚʪʦʜʦʨʦʛʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʨʘʚʝ ʘʨʝʥʜʳ ʧʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʧʣʦʱʘʜʴʶ 14209 ʤ2; 

2)       ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʫʙʣʠʯʥʦ-

ʧʨʘʚʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʃʀ (ʚʦʟʜʫʰʥʘʷ ʣʠʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ), 

ʧʣʦʱʘʜʴʶ 33 ʤ2 ʠ ʥʘʧʨʷʞʝʥʠʝʤ 0,4 ʢɺ. 

ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʫ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ. ɺʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʧʦ 

ʧʦʚʦʜʫ ʧʫʥʢʪʘ 5 ʩʪʘʪʴʠ 1 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ 

ʜʦʨʦʛʘ ʇʠʪʝʨʩʢʘʷ ɻɼ-1 ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʢʘʢ ʠʤʫʱʝʩʪʚʦ, ʥʦ ʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʦʜ ʥʝʡ ʩʦʚʩʝʤ ʠʥʘʷ ʩʫʜʴʙʘ[7]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʣʦʞʝʥʠʷ: ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʜʦʨʦʛʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʷʪʴ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʙʳ 

ʧʨʝʜʦʩʪʘʚʣʷʣʩʷ ʥʘ ʧʨʘʚʝ ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʠʪʫʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʣʠʥʠʡ 
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ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʝʤʣʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʫʪ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʠ 

ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘ ʧʨʘʚʝ 

ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʠʪʫʪʘ ʠ ʥʝ ʙʫʜʫʪ ʧʨʝʧʷʪʩʪʚʠʝʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʘʚ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ [15]. 

ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʥʷʪʠʷ çʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪè. ʇʫʪʝʤ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʜʧʫʥʢʪ 1 ʧʫʥʢʪʘ 10 ʩʪʘʪʴʠ 1 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʝʝ ʧʦʥʷʪʠʝ çʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪè. 

çʃʠʥʝʡʥʳʡ ʦʙʲʝʢʪ ï ʩʦʦʨʫʞʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʰʠʨʠʥʝ ʠ ʠʤʝʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʘʪʴ ʩʚʦʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʦʜ, ʥʘʜ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʥʝʡ. ʊʘʢʠʝ 

ʦʙʲʝʢʪʳ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʤʦʛʫʪ ʥʘʩʣʘʠʚʘʪʴʩʷ ʠ 

ʧʝʨʝʩʝʢʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡè[5]. 

ɺʚʝʜʝʥʠʝ ʪʝʨʤʠʥʘ çʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪè ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʰʠʨʦʢʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʠ ʫʧʦʨʷʜʦʯʠʪʴ ʧʨʦʮʝʜʫʨʳ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʦʝ ʧʦʥʷʪʠʝ 

ʧʦʟʚʦʣʠʪ ʪʘʢ ʞʝ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 
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70% ʅɺ, ʥʫʪʘ ï 60-70-60%. ɺʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ 

ʢʘʞʜʦʡ ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ. ɼʣʷ ʩʦʠ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 3480 

ʤ
3
/ʛʘ, ʜʣʷ ʥʫʪʘ ï 2565 ʤ

3
/ʛʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʦʧʪʠʤʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠ ʚʳʩʦʢʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʠʭ ʢʫʣʴʪʫʨ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʷ  ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʚʣʘʛʦʣʶʙʠʚʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʫʪʦʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʩʩʯʠʪʘʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʙʱʝʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʦʝ ï 

749,9 ʤ
3
/ʪ, ʫ ʥʫʪʘ ï 1037,1 ʤ

3
/ʪ. 

ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ï 0,24 ʢʛ/ʤ
3
 ʫ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʇʨʠʤʝʥʝʥʥʳʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʳʭ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʜʝʬʠʮʠʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʫʪʘ ʠ ʩʦʠ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʇʦʚʦʣʞʴʷ. 

Abstract. The features of formation of moisture reserves in soil during cultivation of soybean 

crops and chickpeas in the arid zone of the Volga region are considered taking into account the 

moisture supply of soil not lower than the thresholds of pre-active humidity for soybeans ð 70-

80-70% HB, chickpeas ð 60-70-60%. Total water consumption is determined for each 

leguminous crop. For soybeans, the total water consumption was 3480 m
3
/ha, for chickpeas ð 

2565 m
3
/ha, which ensured optimal soil moisture and high biological yield of these crops. It was 

established that soybeans are a more moisture-loving crop compared to chickpeas, which is 

confirmed by the calculated coefficients of total water consumption, which, respectively, 

amounted to 749,9 m
3
/t for soybeans, and 1037,1 m

3
/t for chickpeas. 

At the same time, practically the same coefficients of irrigation water use were revealed ï 

0,24 kg/m
3
 in the studied crops. The applied differentiated irrigation regime by the phases of 

growth and development of the studied leguminous crops will eliminate the lack of moisture 

supply during the growing season and will be aimed at increasing the productivity of chickpeas 

and soybeans in the arid conditions of the Volga region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ, ʧʦʯʚʘ, ʚʣʘʛʦʟʘʧʘʩʳ, 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʨʦʰʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

Keywords: leguminous crops, phenological phases, soil, moisture reserves, irrigation 

differentiation, total water consumption coefficient, productivity, water consumption efficiency 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʦʨʦʰʝʥʠʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʩʦʷ ʠ 

ʥʫʪ ʩ ʫʯʝʪʦʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʇʦʚʦʣʞʴʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʣʢʦʚʦʡ ʧʨʦʜʫʢʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʳʩʢʘʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʠʸʤʦʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʬʘʢʪʦʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ [1]. 

ɺ ʘʨʠʜʥʦʡ ʟʦʥʝ ʇʦʚʦʣʞʴʷ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʧʦʩʝʚʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʦʩʘʜʢʘʤʠ,  ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʨʦʰʝʥʠʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ ʭʦʨʦʰʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʧʦʯʪʠ 

ʧʦʜ ʚʩʝ ʢʫʣʴʪʫʨʳ, ʢʨʦʤʝ ʪʦʛʦ ʦʥʠ ʥʘʩʳʱʘʶʪ ʧʦʯʚʫ ʘʟʦʪʦʤ ʠ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʫʜʦʙʨʝʥʠʷ, ʩʦʭʨʘʥʷʪʴ 

ʠ ʫʣʫʯʰʘʪʴ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʋʢʘʟʘ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 350 ʦʪ 21.07.2016 ʛ. çʆ ʤʝʨʘʭ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘè ʠ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 20 ʦʪ 21.01.2020 ʛ. çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ çɼʦʢʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɺ 

ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʞʠʤʘ 

ʦʨʦʰʝʥʠʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʠ ʩʨʦʢʦʚ ʧʦʣʠʚʘ ʩʦʠ ʠ ʥʫʪʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ [1, 2]. 

ʎʝʣʴ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ ʧʦʯʚʝ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʘʨʠʜʥʦʡ ʟʦʥʝ ʇʦʚʦʣʞʴʷ. ʋʯʘʩʪʢʠ ʦʧʳʪʥʳʭ ʧʦʩʝʚʦʚ ʥʫʪʘ ʠ ʩʦʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʕʥʛʝʣʴʩʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ, 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ  ʧʦʯʚʘʭ ʠ ʚ ɹʳʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʫʧʝʩʯʘʥʳʭ 

ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʚ 2019-2022 ʛʦʜʘʭ, ʛʜʝ ʚ ʩʠʣʫ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚʥʘʷ ʚʦʜʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʝʞʠʤʫ ʦʨʦʰʝʥʠʷ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʥʦʨʤ ʠ 

ʩʨʦʢʦʚ ʧʦʣʠʚʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʣʦʱʘʜʴʶ 72 
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ʤ
2 
(ʰʠʨʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʭʚʘʪʫ ʩʝʷʣʢʠ ï 3,6 ʤ, ʜʣʠʥʘ ï 20 ʤ), ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʯʚʳ. ʉʧʦʩʦʙ 

ʧʦʩʝʚʘ ï ʨʷʜʦʚʦʡ, ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 15 ʩʤ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʵʬʬʝʢʪʠʚʥʳʤ ʰʪʘʤʤʦʤ ʈʠʟʦʙʘʢʪ ʠ ʧʨʝʧʘʨʘʪʦʤ ʊʄʊɼ 

ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʥʘ  ʚʣʘʞʥʦʩʪʴ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʥʘ 

ʫʨʦʚʥʝ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʦʜ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʝʞʝʜʝʢʘʜʥʦ ʧʦ 

ʩʢʚʘʞʠʥʘʤ ʜʦ 1 ʤ. ʂʦʥʪʨʦʣʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 28268-89). ʅʘʙʣʶʜʝʥʠʷ ʚʝʣʠʩʴ 

ʧʦʩʣʦʡʥʦ, ʯʝʨʝʟ 0,1 ʤ. ʆʙʱʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʩʣʦʝ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʣʘʞʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠ ʥʦʨʤʘʪʠʚʘʤʠ (ɻʆʉʊ 17.4.3.01-83). ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʧʨʦʙʥʳʤ 5-ʪʠ ʩʥʦʧʘʤ ʩ 1 ʤ
2
. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʧʦʣʠʚʦʚ (ʥʦʨʤʳ ʠ ʩʨʦʢʠ) ʜʣʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ 

ʥʘʟʥʘʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚʣʘʛʠ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ. ʅʘ ʦʧʳʪʘʭ ʚʣʘʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʦ ʦʩʥʦʚʥʳʤ 

ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʝ ʥʠʞʝ ʛʨʘʥʠʮ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʩʦʠ ʦʪ 

70 ʜʦ 80% ʅɺ, ʜʣʷ ʥʫʪʘ ʦʪ 60 ʜʦ 70% ʅɺ. 

ʇʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʰʠʨʦʢʦʟʘʭʚʘʪʥʳʤʠ ʜʦʞʜʝʚʘʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʢʘʧʝʣʴʥʳʤ 

ʧʦʣʠʚʦʤ. 

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʦʷ ʩʢʦʨʦʩʧʝʣʳʭ (ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 97-110 ʜʥʝʡ) ʩʦʨʪʦʚ 

ʄʘʨʠʥʘ, ɹʘʨʘ, ʉʆɽʈ-3. ʕʪʠ ʩʦʨʪʘ ʧʣʘʩʪʠʯʥʳʝ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ ʠʜʝʘʣʴʥʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʚʦʣʞʴʷ. ʅʫʪ ʚʳʩʝʚʘʣʠ ʩʦʨʪʦʚ 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 36, ɺʝʛʘ ʠ ɺʦʣʛʦʛʨʘʜʩʢʠʡ 10. ʉʦʨʪʘ ʩʨʝʜʥʝʩʧʝʣʳʝ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

82-90 ʜʥʝʡ. ʀʤʝʶʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʠ ʩʫʭʦʚʝʷʤ [3]. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʠ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 96 %, ʥʫʪʘ ï 91%, ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 

ʧʦ 800 ʪʳʩ. ʰʪ./ʛʘ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʦʠ ʠ ʥʫʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʙʣʠʯʥʳʝ ʧʨʠʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʩʧʝʭʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Statistika 5.5 ʠ Microsoft Excel XP [4-8]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʣʠʚʥʳʝ ʨʝʞʠʤʳ ʩʦʠ ʠ ʥʫʪʘ ʩ ʫʯʝʪʦʤ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨ (ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ), ʤʝʥʷʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ ʜʣʷ ʫʩʣʦʚʠʡ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ 

(ʪʘʙʣ.1). 

 

ʇʦʣʠʚʥʫʶ ʥʦʨʤʫ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʨʦʢʠ ʧʦʣʠʚʦʚ ʥʘʟʥʘʯʘʣʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ 

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʜʦ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʅɺ. 

ʉʦʷ (ʨʠʩʫʥʦʢ 1) ʥʘʠʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʣʠʚʝ ʠʩʧʳʪʳʚʘʝʪ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ 

ʥʘʣʠʚʘ ʟʝʨʥʘ, ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 70-80% ʦʪ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ 

ʧʦʯʚʳ [9, 10]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʩʦʠ ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ 

ʧʝʨʠʦʜ ʧʦʩʝʚ ï ʚʩʭʦʜʳ, ʮʚʝʪʝʥʠʝ ï ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʙʦʚ ʠ ʥʘʣʠʚ ʩʝʤʷʥ [11, 12, 13]. 
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ʅʫʪ (ʨʠʩʫʥʦʢ 2) ʋʩʪʦʡʯʠʚ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʟʘʩʫʭʝ, ʫʤʝʨʝʥʥʦ ʚʣʘʛʦʣʶʙʠʚ. ʉʨʝʜʠ 

ʚʩʝʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʵʪʦ ʩʘʤʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ ʢʫʣʴʪʫʨʘ ʠ, ʦʙʳʯʥʦ, ʩʯʠʪʘʝʪʩʷ ʙʦʛʘʨʥʦʡ. 

ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʫʪ ʦʪʟʳʚʯʠʚ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʨʦʰʝʥʠʝ ʚ 

ʬʘʟʳ ʚʩʭʦʜʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ [14]. 
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ʇʨʝʜʧʦʣʠʚʥʦʡ ʧʦʨʦʛ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʩʦʠ ʧʦʜʜʝʨʞʠʚʘʣʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 70-80-70 % ʦʪ ʅɺ, ʘ ʥʫʪʘ ï 60-70-60 % ʦʪ ʅɺ ʥʘ ʫʨʦʚʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ 

ʧʦʯʚʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʫʣʴʪʫʨ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʨʦʰʝʥʠʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʙʝʩʧʝʯʠʚʘʣʠ  ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʳ ʠ ʩʨʦʢʠ ʧʦʣʠʚʦʚ ʜʣʷ 

ʫʩʣʦʚʠʡ ʘʨʠʜʥʦʡ ʟʦʥʳ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʠʭ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ 

ʧʦʯʚʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʣʘʛʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʯʘʩʪʴ ʪʝʨʷʣʘʩʴ ʥʘ 

ʠʥʬʠʣʴʪʨʘʮʠʶ ʟʘ ʧʨʝʜʝʣʳ ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʟʦʥʳ [15, 16, 17]. 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚʦ ʚʣʘʛʝ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʢʦʪʦʨʦʝ ʜʣʷ ʩʦʠ ʠ ʥʫʪʘ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʣʦ 

1579 ʤ
3
/ʛʘ. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʠ ʠ ʥʫʪʘ 

(ʪʘʙʣ. 2). 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 3046-3883 ʤ3/ʛʘ ʧʦ ʩʦʝ ʠ 2477-2629 ʤ3/ʛʘ ʧʦ ʥʫʪʫ, ʘʥʘʣʦʛʠʯʥʦ 

ʩʣʦʞʠʣʩʷ ʧʦ ʢʫʣʴʪʫʨʘʤ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʦʝ 

ʩʦʩʪʘʚʠʣ 749,9 ʤ3/ʪ, ʫ ʥʫʪʘ ï 1037,1 ʤ3/ʪ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

ʢʘʢ ʫ ʩʦʠ, ʪʘʢ ʠ ʫ ʥʫʪʘ ʩʣʦʞʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,24 ʪ/ʤ3. 
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ʇʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʫʩʣʦʚʠʡ 

ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʚʦʣʞʴʷ ʥʘ ʦʨʦʰʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʦʨʦʰʝʥʠʷ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʇʦʚʦʣʞʴʷ ʷʚʣʷʝʪʩʷ ï 70-80-70 % ʦʪ ʅɺ, ʜʣʷ 

ʥʫʪʘ ï 60-70-60 % ʦʪ ʅɺ. 

ɿʘʢʣʶʯʝʥʠʝ (ʚʳʚʦʜʳ) 

ʅʝʜʦʩʪʘʪʦʢ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʠ ʥʫʪʘ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ 

ʇʦʚʦʣʞʴʷ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʦʣʥʷʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʣʠʚʥʦʡ ʨʝʞʠʤ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ 

ʧʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠʟʫʯʘʝʤʳʤʠ ʟʝʨʥʦʙʦʙʦʚʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ, ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʦʙʝʩʧʝʯʠʣʦ ʦʧʪʠʤʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠ 

ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʠ ʥʫʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʨʦʰʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʜʝʬʠʮʠʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʠ ʠ ʥʫʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʦʚʦʣʞʴʷ. 

ɺ 2023 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʚʥʦʛʦ ʨʝʞʠʤʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ 

ʧʨʦʜʦʣʞʝʥʦ ʥʘ ʤʝʣʢʦʢʦʥʪʫʨʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʰʥʶ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʫʯʘʩʪʢʦʚ ʥʝʫʜʦʙʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɿʝʤʣʷ ï ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʙʦʛʘʪʩʪʚʘ, ʦʩʥʦʚʘ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʘʥʳ. 

ʂʫʙʘʥʩʢʠʝ ʯʝʨʥʦʟʝʤʳ ʩʣʘʚʷʪʩʷ ʩʚʦʠʤ ʧʣʦʜʦʨʦʜʠʝʤ. ʎʝʥʥʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ 

ʂʫʙʘʥʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʫʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʪʨʦʛʦ ʦʭʨʘʥʷʪʴ ʦʪ ʚʳʚʦʜʘ ʠʟ ʦʙʦʨʦʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʳ ʛʨʫʙʦʛʦ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢʨʘʷ ʧʨʠʙʣʠʟʠʣʦʩʴ ʢ ʯʝʨʪʝ, ʟʘ ʢʦʪʦʨʦʡ 

ʤʦʛʫʪ ʥʘʯʘʪʴʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. 

Abstract. Land is the most important source of wealth, the basis of the countryôs well-being. 

Kuban chernozems are famous for their fertility. The valuable and productive lands of the Kuban 

http://qje.su/wp-content/uploads/2023/02/Emblema-MEZH.png
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must be used wisely and strictly protected from withdrawal from circulation. There are various 

facts of gross violation of land legislation, the destructive impact of wind and water erosion. The 

performed study shows that the state of the soil cover of the region has approached the line 

beyond which irreversible processes of land degradation can begin. 

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʷ, ʧʦʯʚʘ, ʵʨʦʟʠʷ, ʥʘʨʫʰʝʥʠʝ, ʷʚʣʝʥʠʷ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ 

Key words: land, soil, erosion, disturbance, phenomena, soil protection 

ɺɺɽɼɽʅʀɽ 

ʂʫʙʘʥʩʢʠʝ ʯʝʨʥʦʟʝʤʳ ʩʣʘʚʷʪʩʷ ʩʚʦʠʤ ʧʣʦʜʦʨʦʜʠʝʤ. ʎʝʥʥʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ 

ʂʫʙʘʥʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʫʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʪʨʦʛʦ ʦʭʨʘʥʷʪʴ ʦʪ ʚʳʚʦʜʘ ʠʟ ʦʙʦʨʦʪʘ. ɺʝʜʴ 

ʟʝʤʣʷ ï ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʙʦʛʘʪʩʪʚʘ, ʦʩʥʦʚʘ ʥʘʰʝʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʳ ʛʨʫʙʦʛʦ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʠʙʣʠʟʠʣʦʩʴ ʢ ʧʨʝʜʝʣʫ, ʟʘ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʥʘʯʘʪʴʩʷ 

ʥʝʦʙʨʘʪʠʤʳʝ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʙʣʘʩʪʠ ʧʦʜʚʝʨʞʝʥʘ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʠ ʨʘʟʨʫʰʝʥʠʝ ʝʝ 

ʩʪʨʫʢʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʧʦʜʪʦʧʣʷʝʤʳʭ ʟʝʤʝʣʴ. ʅʘ ʦʨʦʰʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ. 

ʏʝʨʥʦʟʝʤʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʝ ʙʦʛʘʪʩʪʚʦ ʢʨʘʷ ʠ ʈʦʩʩʠʠ. ʀʭ ʧʣʦʜʦʨʦʜʠʶ ʚ ʥʝʤʘʣʦʡ 

ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʪʝʧʣʘ ʠ ʚʣʘʛʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ ʠ ʚʦʟʚʨʘʱʝʥʦ ʚ 

ʩʝʚʦʦʙʦʨʦʪ ʤʥʦʞʝʩʪʚʦ ʛʝʢʪʘʨ ʧʫʩʪʫʶʱʠʭ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʘʥʦʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʝʜʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʯʚʳ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʆʪ ʫʨʦʚʥʷ ʠʭ ʟʘʱʠʪʳ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 

ʟʘʚʠʩʠʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. 

1937 ï ʛʦʜ ʦʩʥʦʚʘʥʠʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʂʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʠ ʠ ʟʘʥʠʤʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 45-ʡ ʧʘʨʘʣʣʝʣʴʶ 

ʜʝʣʠʪ ʢʨʘʡ ʜʝʣʠʪʩʷ ʧʦʯʪʠ ʧʦʧʦʣʘʤ. ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ ʶʛʦ-ʟʘʧʘʜʘ ʦʙʣʘʩʪʴ ʦʤʳʚʘʝʪʩʷ 

ɸʟʦʚʩʢʠʤ ʠ ʏʝʨʥʳʤ ʤʦʨʷʤʠ, ʢʨʘʝʚʦʡ ʮʝʥʪʨ ð ʛʦʨʦʜ ʂʨʘʩʥʦʜʘʨ. 
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ʈʝʢʘ ʂʫʙʘʥʴ ʜʝʣʠʪ ʨʝʛʠʦʥ ʥʘ ʜʚʝ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʯʘʩʪʠ ð ʩʝʚʝʨʥʫʶ ʥʠʟʤʝʥʥʦʩʪʴ 

ʠ ʶʞʥʫʶ ʛʦʨʥʫʶ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʧʨʦʩʪʠʨʘʶʪʩʷ ʙʝʩʢʨʘʡʥʠʝ ʧʨʦʩʪʦʨʳ ʢʫʙʘʥʩʢʦʡ 

ʩʪʝʧʠ ʩ ʩʘʤʳʤʠ ʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʯʚʘʤʠ ï ʯʝʨʥʦʟʸʤʘʤʠ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʂʫʙʘʥʩʢʫʶ 

ʨʘʚʥʠʥʫ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ. ʖʛ ʟʘʥʠʤʘʝʪ ʧʨʝʜʛʦʨʥʳʡ ʧʦʷʩ, ʛʦʨʥʫʶ ʯʘʩʪʴ 

ʠ ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʂʫʙʘʥʩʢʘʷ ʨʘʚʥʠʥʘ ʦʙʲʝʜʠʥʷʝʪ ʂʫʙʘʥʦ-ʇʨʠʘʟʦʚʩʢʫʶ 

ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʇʨʠʢʫʙʘʥʩʢʫʶ ʨʘʚʥʠʥʫ. [5] 

ɻʦʨʥʘʷ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ 1/3 ʧʣʦʱʘʜʠ ʢʨʘʷ. ɻʦʨʳ ʨʘʩʯʣʝʥʝʥʳ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ 

ʛʣʫʙʦʢʠʭ ʫʱʝʣʠʡ ʠ ʜʦʣʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʪʝʢʘʶʪ ʨʝʢʠ. ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʪʷʥʝʪʩʷ 

ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʤʝʞʜʫ ʏʝʨʥʳʤʠ ʤʦʨʝʤ ʠ ʂʘʚʢʘʟʩʢʠʤʠ ʛʦʨʘʤʠ ʦʪ ʨʘʡʦʥʘ ɸʥʘʧʳ ʜʦ ʨʝʢʠ 

ʇʩʦʫ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʂʘʚʢʘʟʩʢʠʝ ʛʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʜʝʨʞʠʚʘʶʪ 

ʭʦʣʦʜʥʳʝ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ, ʠʜʫʱʠʝ ʩ ʩʝʚʝʨʘ. 

ʂʣʠʤʘʪ ʥʘ ʊʘʤʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʷʚʣʷʝʪʩʷ ʩʪʝʧʥʳʤ ʠ ʟʘʩʫʰʣʠʚʳʤ.  ʃʝʪʦ ʩʫʭʦʝ ʠ 

ʞʘʨʢʦʝ. ɿʠʤʘ ʤʷʛʢʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʣʘʞʥʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʤ ʛʦʜʫ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ 350 ʤʤ ʜʦ 430 ʤʤ. 

ʂʣʠʤʘʪ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʠʥʦʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,5 ʛʨʘʜʫʩʦʚ ʥʘ ʢʘʞʜʳʝ 

100 ʤʝʪʨʦʚ ʧʦʜʲʝʤʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʣʠʟʢʘ ʢ +4 ʛʨʘʜʫʩʘʤ. ʉ ʧʦʜʲʝʤʦʤ ʚ 

ʛʦʨʳ ʢʣʠʤʘʪ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʭʦʣʦʜʥʳʤ. 

ʂʣʠʤʘʪ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ ʤʷʛʢʠʡ ʠ ʪʝʧʣʳʡ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ, ʚ 

ʨʘʡʦʥʝ ɸʥʘʧʳ, ʢʣʠʤʘʪ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʪʝʧʣʳʡ. ɾʘʨʢʦʝ ʣʝʪʦ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 420 ʤʤ. ʖʞʥʳʡ ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʚʣʘʞʥʳʤ 

ʩʫʙʪʨʦʧʠʢʘʤ. ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ ʟʘʱʠʱʘʝʪ ʧʦʙʝʨʝʞʴʝ ʦʪ ʭʦʣʦʜʥʳʭ ʩʝʚʝʨʥʳʭ 

ʚʝʪʨʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʸʧʣʦʝ ʤʦʨʝ ʦʙʦʛʨʝʚʘʝʪ ʝʛʦ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʚʣʘʞʥʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ. 
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ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʇʦʯʚʳ 

ʢʨʘʷ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʩʚʦʝʦʙʨʘʟʥʳ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʸʤʳ. ʕʪʠ ʧʦʯʚʳ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʦʝ ʙʦʛʘʪʩʪʚʦ ʢʨʘʷ ʠ ʈʦʩʩʠʠ. 

ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨʝʢ ɹʝʡʩʫʛ, ɹʝʡʩʫʞʝʢ, ʂʠʨʧʠʣʠ, ʘ ʪʘʢʞʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣʘ ʤʝʞʜʫ ʨʝʢʘʤʠ 

ʂʫʙʘʥʴ ʠ ʋʨʫʧ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʨʝʢʦʡ ʃʘʙʦʡ ï ʩ ʜʨʫʛʦʡ. 

 ʏʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ. ʉʝʚʝʨʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʠ ʨʘʚʥʠʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ. 

ʏʝʨʥʦʟʸʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʶʞʥʝʝ ʩʪʘʥʠʮ ʅʦʚʦʤʳʰʘʩʪʦʚʩʢʘʷ ï 

ʅʦʚʦʪʠʪʘʨʦʚʩʢʘʷ ï ɼʠʥʩʢʘʷ ï ɺʦʨʦʥʝʞʩʢʘʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʂʫʙʘʥʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʨʘʡʦʥʘʭ. 

ʉʣʠʪʳʝ ʯʝʨʥʦʟʸʤʳ. ʈʘʩʧʦʣʘʛʘʶʪʩʷ ʶʞʥʝʝ ʚʳʱʝʣʦʯʝʥʥʳʭ. 
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 ʏʝʨʥʦʟʝʤʳ ʢʘʨʙʦʥʘʪʥʳʝ. ʈʘʩʧʦʣʦʞʝʥʳ ʚʦʩʪʦʯʥʝʝ ʩʪʘʥʠʮʳ ʆʪʨʘʜʥʦʡ ʠ ʥʘ 

ʊʘʤʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. 

 ʉʝʨʳʝ ʛʦʨʥʳʝ-ʣʝʩʥʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ, ʚ ʩʨʝʜʥʝʤ ʧʦʷʩʝ ʥʠʟʢʠʭ 

ʛʦʨ, ʥʘ ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʠ ʪʝʨʨʘʩʘʭ ʨʝʢ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ. 

ɹʫʨʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʙʣʘʩʪʠ ʛʦʨ. 

 ɻʦʨʥʳʝ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʝ.  ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ 

ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ. 

ɾʝʣʪʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʣʴʢʦ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ. 

 ɻʦʨʥʦ-ʣʫʛʦʚʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʂʘʚʢʘʟʘ. 

ʃʫʛʦʚʳʝ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʦʥʠʞʝʥʦ-ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʜʝʣʴʪʝ ʠ 

ʧʦʡʤʝ ʨʝʢʠ ʂʫʙʘʥʴ ʠ ʚʧʘʜʘʶʱʠʭ ʚ ʥʝʸ ʨʝʢ. 

ʇʝʨʝʛʥʦʡʥʦ-ʛʣʝʝʚʳʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʣʴʪʝ ʂʫʙʘʥʠ. 

ʊʦʨʬʷʥʳʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʘʟʦʚʩʢʠʭ ʧʣʘʚʥʝʡ (ʨʠʩ. 4). 

ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʘʭ ʧʨʠʚʝʣʦ ʢ ʟʘʪʦʧʣʝʥʠʶ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ. 

ʂʠʩʣʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ. ʂʠʩʣʦʪʥʳʝ ʜʦʞʜʠ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ, ʨʘʟʨʫʰʘʷ ʧʦʯʚʫ ʠ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ 

ʫʯʘʩʪʢʠ ʢʠʩʣʦʡ ʧʦʯʚʳ. ʀʟʚʝʩʪʢʦʚʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 50% ʯʝʨʥʦʟʝʤʦʚ. 

ɿʘʭʣʘʤʣʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʟʝʤʝʣʴ ʥʝʟʘʢʦʥʥʳʤʠ ʩʙʨʦʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤʠ. ɿʝʤʣʷ ʚʦʢʨʫʛ ʤʥʦʛʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʛʨʷʟʥʝʥʘ ʷʜʦʚʠʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ɺʦʢʨʫʛ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʝʤʣʠ ʟʘʛʨʷʟʥʝʥʳ ʪʦʢʩʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ɺʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ. ɽʱʝ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ 

XX ʚʝʢʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʳ ʚ ʨʘʡʦʥʝ ʩʪʘʥʠʮʳ 

ʉʘʨʘʪʦʚʩʢʦʡ ʚ 60 ʢʤ ʦʪ ʰʦʩʩʝʡʥʦʡ ʜʦʨʦʛʠ ʂʨʘʩʥʦʜʘʨ-ɼʞʫʙʛʘ [10]. ʉ ʵʪʦʛʦ ʤʝʩʪʘ ʚ 1978 ʠ 

1995 ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ. ɺ ʧʝʨʚʳʡ ʩʨʦʢ ʜʦʨʦʛʘ ʝʱʸ ʥʝ 

ʩʪʨʦʠʣʦʩʴ. ɺʦ ʚʪʦʨʦʡ ʩʨʦʢ ï ʜʦʨʦʛʘ ʘʢʪʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ ʫʞʝ 17 ʣʝʪ. ʆʧʨʝʜʝʣʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʝʜʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʢʘʜʤʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʟʘ 17 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛʠ, ʚ ʧʦʯʚʝ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʠʟʦʰʣʦ ʚʦʟʨʘʩʪʘʥʠʝ ʚʩʝʭ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ. [2] 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ʂʫʙʘʥʠ 

ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʛʫʤʫʩʘ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʢʨʘʝ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [6]. 

ɺ ʩʚʷʟʠ ʩ ʭʠʤʠʟʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʦʟʥʠʢʣʘ ʥʦʚʘʷ ʫʛʨʦʟʘ ʟʝʤʣʝ ï ʟʘʛʨʷʟʥʝʥʠʝ 

ʝʸ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʕʪʦ ʚʣʠʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ. 

ʇʨʠʯʠʥʳ ʟʘʛʨʷʟʥʝʥʠʷ ʫʜʦʙʨʝʥʠʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ, 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʥʘʨʫʰʝʥʠʷʭ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʥʝʩʝʥʠʷ. 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-83.png
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ʉʝʨʴʸʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʜʥʘʷ ʠ 

ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʧʦʯʚʳ. ʇʦ ʜʘʥʥʳʤ ʂʫʙʘʥʩʢʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ 

çʂʫʙʘʥʴʛʠʧʨʦʟʝʤè 76,7 % ʧʘʰʥʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳ, 37,2 % ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʶʪ ʦʪ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ [9].  ɺ ʧʨʝʜʛʦʨʴʷʭ, ʛʦʨʘʭ ʠ ʥʘ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ï ʚʝʪʨʦʚʘʷ. 

ɺʦʜʥʘʷ ʵʨʦʟʠʷ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʘʷ ʚʣʠʷʥʠʝ ʚ ʧʨʝʜʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ʅʘ ʩʢʣʦʥʘʭ ʜʦ 

2 ʛʨʘʜʫʩʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʤʳʚʘʝʪʩʷ 4 ʤʤ ʩʣʦʷ ʧʦʯʚʳ, ʘ ʧʨʠ ʫʢʣʦʥʘʭ ʜʦ 5 ʛʨʘʜʫʩʦʚ ï 9 ʤʤ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʤʳʚʘʝʪʩʷ ʚʝʨʭʥʷʷ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʛʫʤʫʩ, ʯʘʩʪʴ ʧʦʯʚʳ. ʊʘʢʦʝ ʧʦʩʪʝʧʝʥʥʦʝ çʩʧʦʣʟʘʥʠʝè ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʧʨʠʯʠʥ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚ ʥʘʰʠʭ ʯʝʨʥʦʟʝʤʘʭ ʟʘʧʘʩʦʚ ʧʝʨʝʛʥʦʷ. 

ɺ 1960, 1965, 1969, 1972 ʠ 1984 ʛʦʜʘʭ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʥʦʩʠʣʘ ʭʘʨʘʢʪʝʨ ʩʪʠʭʠʡʥʦʛʦ 

ʙʝʜʩʪʚʠʷ ï ʧʳʣʴʥʳʭ ʙʫʨʴ, ʢʦʪʦʨʳʝ ʫʥʝʩʣʠ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 6 ʩʤ. 

ʏʝʣʦʚʝʢ ʩʦʜʝʡʩʪʚʦʚʘʣ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʠ. ɺ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʫʩʠʣʝʥʠʝ 

ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʦʚʣʠʷʣʘ ʩʧʣʦʰʥʘʷ ʨʘʩʧʘʰʢʘ ʟʝʤʝʣʴ, ʚʳʨʫʙʢʘ ʧʨʠʨʝʯʥʳʭ ʣʝʩʦʚ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʡ. ʇʦʩʣʝ ʧʘʭʦʪʳ ʟʝʤʣʷ ʧʦʜʚʝʨʛʘʣʘʩʴ 17 ʚʠʜʘʤ ʦʙʨʘʙʦʪʢʠ. 

ʆʥʘ ʪʝʨʷʣʘ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʠ ʠʩʩʫʰʘʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʛʯʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʳʜʫʚʘʥʠʶ 

ʠ ʨʘʟʤʳʚʘʥʠʶ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪ ʜʠʥʘʤʠʢʫ ʥʝʢʦʪʦʨʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʥʘ ʦʢʘʟʳʚʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘ ʧʦʯʚʦʟʘʱʠʪʥʘʷ ʨʦʣʴ ʣʝʩʦʚ. 

ʉʚʝʜʝʥʠʝ ʣʝʩʦʚ ʤʝʥʷʝʪ ʩʣʦʞʠʚʰʝʝʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʣʝʩʫ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʥʘ ʧʦʯʚʫ ʧʨʠ ʨʫʙʢʝ ʠ ʪʨʘʢʪʦʨʥʦʡ ʪʨʝʣʝʚʢʝ 

ʣʝʩʘ, ʩʝʨʴʝʟʥʦ ʥʘʨʫʰʘʝʪ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʟʦʥʝ ʣʝʩʦʩʝʢʠ, ʠʟʤʝʥʷʝʪ ʝʛʦ 

ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʢ ʚ 15 ʠ ʙʦʣʝʝ ʨʘʟ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. [3] 

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʪʨʝʣʝʚʢʝ ʣʝʩʘ. ʅʘ 

ʚʦʣʦʢʘʭ ʧʦʩʣʝ 100-150 ʨʝʡʩʦʚ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 30-40 ʨʘʟ. ʇʨʠ ʟʠʤʥʠʝ 

ʪʨʝʣʝʚʢʝ ʠ ʚʳʚʦʟʝ ʣʝʩʘ ʚʝʨʪʦʣʸʪʦʤ ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʣʠ ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʦʜʪʦʧʣʝʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʯʘʩʪʴ ʟʝʤʝʣʴ ɸʟʦʚʦ-

ʂʫʙʘʥʩʢʦʡ ʠ ɿʘʢʫʙʘʥʩʢʦʡ ʥʘʢʣʦʥʥʳʭ ʨʘʚʥʠʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʷ ʊʠʤʘʰʝʚʩʢʦʛʦ 

ʨʘʡʦʥʘ. 

ʕʪʦ ʷʚʣʝʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. 
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ʅʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʧʦʜʩʳʭʘʥʠʝ ʧʦʯʚʳ ʟʘʪʷʛʠʚʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʤʘʷ ð ʩʝʨʝʜʠʥʳ ʠʶʣʷ. 

ʇʦʜʪʦʧʣʝʥʠʝ ʟʝʤʝʣʴ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʮʝʩʩ ʧʦʜʪʦʧʣʝʥʠʷ ʟʝʤʝʣʴ ʠʤʝʝʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʝʥʳʭ, ʧʦʜʪʦʧʣʝʥʠʝ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʢʨʘʷ ʠʟ-ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʜʘʤʙ ʠ ʧʣʦʪʠʥ. 

ɺ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʛʨʫʧʧʘʭ ʧʦʜʪʦʧʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʝʪ. ʏʝʤ 

ʪʷʞʝʣʝʝ ʛʨʫʥʪ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʵʪʦʪ ʧʨʦʮʝʩʩ. ʀʤʝʥʥʦ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʧʘʜʠʥʘʭ, 

ʧʦʜʚʝʨʞʝʥʳ ʟʘʪʦʧʣʝʥʠʶ [1]. 

ʆʜʥʘʢʦ ʥʘʚʦʜʥʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ ʧʘʚʦʜʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʵʬʬʝʢʪʘ ʧʦʜʧʠʪʢʠ ʢʨʫʧʥʳʤʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʪʦʧʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

1. ʅʘʣʠʯʠʝ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʣʝʝʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʩ ʥʠʟʢʦʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ ʛʣʫʙʠʥʝ 60-80 ʩʤ. 

2. ʈʘʟʤʝʱʝʥʠʝ ʧʦʯʚ ʚ ʧʦʡʤʘʭ ʟʘʪʦʧʣʷʝʤʳʭ ʨʝʢ ʠ ʠʭ ʨʘʟʤʳʚ ʚʦ ʚʨʝʤʷ ʧʘʚʦʜʢʦʚ ʠ ʧʦʜʲʝʤʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

3. ʏʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʣʠʚʥʝʚʳʝ ʦʩʘʜʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʢʘʟʳʚʘʶʪ ʪʝʭʥʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʨʨʠʛʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʀʥʞʝʥʝʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ ʫʯʘʩʪʢʦʚ 

ʩ ʠʟʙʳʪʦʯʥʳʤ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʅʘʚʦʜʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʧʨʠʨʦʜʫ. 

ʆʩʥʦʚʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʧʨʠʯʠʥʳ ʥʘʚʦʜʥʝʥʠʡ: 

1. ɺʣʠʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʣʦʪʠʥ ʠ ʧʨʫʜʦʚ. ʇʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʦʜʥʷʣʠʩʴ ʥʘ 1,5 ʤʝʪʨʘ. ɺ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʩʨʝʜʩʪʚʘ ʥʘ ʢʦʤʧʣʝʢʩ ʦʩʫʰʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚʩʝʛʜʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʨʦʰʝʥʠʶ. 

ʅʝʦʙʦʩʥʦʚʘʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʜʦʝʤʦʚ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ 

ʟʘʨʘʩʪʘʶʪ ʢʘʤʳʰʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʚʝʜʫʪ ʢ ʩʪʘʨʝʥʠʶ ʨʝʢ. ʊʘʢ, ʥʘ ʨʝʢʝ ʂʠʨʧʠʣʠ 

ʜʣʠʥʦʡ 202 ʢʤ ʧʦʩʪʨʦʝʥʘ 250 ʜʘʤʙ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʵʪʦʤ ʧʨʫʜʳ ʧʦʯʪʠ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ. 
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2. ʋʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʞʝʣʦʡ ʪʝʭʥʠʢʠ. ʇʦʚʪʦʨʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 

ʦʜʠʥʘʢʦʚʫʶ ʛʣʫʙʠʥʫ ʨʘʟʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʪʨʝʱʠʥʳ ʚ ʧʦʯʚʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʧʣʦʪʥʝʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʛʣʫʙʦʢʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. 

3. ʉʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ ʣʫʯʰʠʝ ʫʨʦʞʘʠ ʜʣʷ ʙʦʣʴʰʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʧʨʠʚʝʣʦ ʢ 

ʦʙʦʛʘʱʝʥʠʶ ʧʘʰʥʠ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʫʩʠʣʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʧʨʠʤʦʨʩʢʠʭ 

ʨʘʡʦʥʘʭ ʩʪʝʧʝʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ 

ʜʨʫʛʦʡ ï ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʳ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʥʘ ʧʘʰʥʝ. 

4. ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʘ ʥʘ ʫʯʘʩʪʢʘʭ ʦʨʦʰʝʥʠʷ. ʀʟ-ʟʘ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʚʦʜʘ ʠʟ ʢʘʥʘʣʦʚ ʯʘʩʪʦ ʬʠʣʴʪʨʫʝʪʩʷ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʠ ʚʳʟʳʚʘʷ 

ʥʘʨʫʰʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚʦʜʳ, ʟʘʢʫʧʦʨʢʫ ʧʦʯʚʝʥʥʳʭ 

ʢʘʧʠʣʣʷʨʦʚ, ʧʨʠʚʦʜʷ ʢ ʟʘʪʦʧʣʝʥʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʟʘʩʦʣʝʥʠʶ. 

5. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʉʠʣʴʥʳʝ ʦʩʘʜʢʠ ʧʦʜʥʠʤʘʶʪ ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʧʦʣʥʷʶʪ ʩʪʘʨʳʝ ʢʘʥʘʣʳ, ʜʦʣʠʥʳ ʠ ʚʧʘʜʠʥʳ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚʦ ʚʨʝʤʷ 

ʩʝʚʦʦʙʦʨʦʪʘ. 

ʂʦ ʚʩʝʤʫ ʩʢʘʟʘʥʥʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʝʱʸ ʦʜʥʫ, ʚʳʷʚʣʝʥʥʫʶ ʥʘʤʠ ʩʝʨʴʝʟʥʫʶ 

ʧʨʦʙʣʝʤʫ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʕʪʦ ʧʨʦʙʣʝʤʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʮʝʣʦʤ. ʇʨʦʠʩʭʦʜʠʪ ʩʘʤʦʚʦʣʴʥʳʡ ʧʝʨʝʚʦʜ 

ʮʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʤʝʥʝʝ ʮʝʥʥʳʝ (ʚ ʩʠʣʫ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ ʩʧʦʩʦʙʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʩʥʠʞʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ. ʕʪʦʪ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 

ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʛʦʜʘ ʜʦ 2018 ʛʦʜʘ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ. 

ʅʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʢʨʘʷ. ɸ ʚʳʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ ʜʝʣʦʤ ʜʣʷ ʟʘʢʦʥʦʜʘʪʝʣʝʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʟʘʩʦʣʝʥʠʶ ʟʝʤʣʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʦʣʝʦʙʨʘʟʫʶʱʠʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ. 

ʇʨʠʨʦʜʥʳʝ: 

½ ʟʘʩʫʰʣʠʚʳʡ ʢʣʠʤʘʪ; 
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½ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ; 

½ ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

½ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʡ ʦʜʠʥ ï ʵʪʦ ʥʘʣʠʯʠʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʆʨʦʩʠʪʝʣʴʥʳʝ ʚʦʜʳ ʩʣʠʚʘʶʪʩʷ ʩ ʧʦʜʥʠʤʘʶʱʠʤʠʩʷ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʫʭʫʜʰʘʷ 

ʛʠʜʨʦʣʦʛʠʶ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʥʦʟʝʤʴʷ ʠ ʚʩʝʛʦ ʣʘʥʜʰʘʬʪʘ. ʇʦʩʢʦʣʴʢʫ ʚ ʣʝʩʥʦʡ ʪʦʣʱʝ 

ʠʤʝʝʪʩʷ ʩʣʦʡ ʩʦʣʠ, ʟʘʩʦʣʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʥʠʤʘʝʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʩʣʦʶ ʠ ʟʘʩʦʣʷʝʪ 

ʧʦʯʚʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʪʦʧʣʝʥʠʝ ʧʦʯʚʳ ʚʳʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʯʨʝʟʤʝʨʥʦʝ ʧʨʦʩʘʯʠʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʦʧʦʜʟʦʣʠʚʘʥʠʷ (ʯʪʦ ʘʙʩʦʣʶʪʥʦ 

ʢʨʠʪʠʯʥʦ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ) ʠ ʦʩʦʣʦʥʝʥʠʷ. ʇʦ ʩʪʝʧʝʥʠ ʚʨʝʜʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʢʘʨʙʦʥʘʪʥʳʝ, 

ʩʫʣʴʬʠʪʥʳʝ ʠ ʭʣʦʨʠʜʥʳʝ ʪʠʧʳ ʟʘʩʦʣʝʥʠʷ. 

ɺ ʨʘʡʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ: 

1) ʛʣʫʙʦʢʦʝ ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 80 ʩʤ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫ ʧʨʦʭʦʜʦʤ ʟʫʙʘ 

ʨʳʭʣʠʪʝʣʷ ʯʝʨʝʟ 70 ʩʤ ʠʣʠ ʚʩʧʘʰʢʘ ʩ ʧʦʯʚʦʫʛʣʫʙʠʪʝʣʝʤ ʛʣʫʙʠʥʦʡ 45-50 ʩʤ. ʈʘʟʨʳʚ ʤʝʞʜʫ 

ʨʳʭʣʠʪʝʣʝʤ ʠ ʚʩʧʘʰʢʦʡ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 3-ʭ ʥʝʜʝʣʴ, ʯʪʦʙʳ ʧʦʯʚʘ ʭʦʨʦʰʦ 

ʧʨʦʚʝʪʨʠʣʘʩʴ; 

2) ʦʙʨʘʙʦʪʢʠ ʧʨʠʫʨʦʯʠʪʴ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʢ ʚʳʩʝʚʫ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʷʶʱʠʭʩʷ ʢʫʣʴʪʫʨ, ʥʘ 

ʧʦʣʷʭ ʩ ʟʘʤʢʥʫʪʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ ʨʝʣʴʝʬʘ ʦʙʷʟʘʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʣʶʮʝʨʥʳ; 

3) ʧʦʩʣʝ ʨʳʭʣʝʥʠʷ ʚʥʝʩʪʠ ʥʝ ʤʝʥʝʝ 80 ʪ ʥʘ 1 ʛʘ ʧʣʦʱʘʜʠ ʧʝʨʝʛʥʦʷ; 

4) ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʧʝʣʦʩʪʠ ʧʦʯʚʳ; 

5) ʚʳʩʦʢʠʡ ʩʨʝʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʙʦʨʢʫ, ʦʩʪʘʪʢʠ ʟʘʜʝʣʘʪʴ ʚ ʧʦʯʚʫ; 

6) ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʜʦʞʜʝʚʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʢʦʨʦʩʪʠ ʚʧʠʪʳʚʘʥʠʷ ʚʦʜʳ ʧʦʯʚʦʡ; 

7) ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʢʨʘʷ ʩ 1981 ʛʦʜʘ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʦʪʚʦʜʫ ʩ ʧʦʣʝʡ ʠʟʙʳʪʦʯʥʳʭ ʚʦʜ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ, ʧʦʜʪʦʧʣʷʝʤʳʭ ʟʝʤʝʣʴ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ 

ʩʠʩʪʝʤ ʥʘʜʝʞʥʳʭ ʤʘʰʠʥ, ʥʝʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʥʝ ʧʦʟʚʦʣʠʣʠ ʚ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʘʭ ʚʥʝʜʨʠʪʴ ʠʤʝʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʠ 

[6]. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʝʜʨʝʥʘ ʧʦʯʚʦʟʘʱʠʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ: ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʩʝʷʣʦʢ. ɺʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʣʦʩʥʦʝ ʠ ʫʟʢʦʧʦʣʦʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʝʨʝʢʨʝʩʪʥʦ-ʜʠʘʛʦʥʘʣʴʥʳʡ ʠ ʫʟʢʦʨʷʜʥʳʡ ʩʧʦʩʦʙʳ ʩʝʚʘ 

[13]. ʕʪʦ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʧʝʨʠʦʜʳ ʧʳʣʴʥʳʭ ʙʫʨʴ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʜʫʚʘʥʠʝ 

ʧʦʯʚʳ, ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ. 

ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʢʦʤʧʣʝʢʩʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ 

ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʦʧʦʩʘʜʢʠ. ʇʦʯʚʦʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʣʝʩʦʧʦʣʦʩ ʦʩʦʙʝʥʥʦ ʷʨʢʦ 

ʧʨʦʷʚʠʣʦʩʴ ʚ 1969 ʛʦʜʫ, ʢʦʛʜʘ ʧʦ ʢʨʘʶ ʧʨʦʥʝʩʣʠʩʴ ʩʠʣʴʥʝʡʰʠʝ ʧʳʣʴʥʳʝ ʙʫʨʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʣʝʩʦʧʦʣʦʩʳ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʛʦʨʘʟʜʦ 

ʚʳʛʦʜʥʝʝ ʥʝ ʰʠʨʦʢʠʝ ʣʝʩʦʧʦʣʦʩʳ ʠ ʥʝʙʦʣʴʰʠʝ ʤʝʞʧʦʣʫʰʘʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʝʨʝʚʴʝʚ. ʃʫʯʰʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʣʝʩʦʧʦʣʦʩʘʭ 

ʂʫʙʘʥʠ ʩʯʠʪʘʶʪʩʷ ʜʫʙ ʣʝʪʥʠʡ, ʙʝʣʘʷ ʘʢʘʮʠʷ, ʪʦʧʦʣʴ ʢʘʨʧʘʪʩʢʠʡ ʠ ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ, 

ʦʨʝʭ ʯʝʨʥʳʡ. 

ʇʦʯʚʦʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ. ʇʨʠ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠʩʢʣʶʯʘʶʪ ʧʨʦʧʘʰʥʳʝ ʢʫʣʴʪʫʨʳ ʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʜʟʝʤʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʢʨʫʪʳʭ 

ʩʢʣʦʥʘʭ ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʩʝʶʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʜʝʨʞʘʥʠʝ, ʦʪʚʦʜ ʠ 

ʙʝʟʦʧʘʩʥʳʡ ʩʙʨʦʩ ʪʦʡ ʯʘʩʪʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʝʪʩʷ ʟʘʜʝʨʞʘʪʴ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʦʚʨʘʛʘʤ ʧʦʣʷʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʧʨʠʝʤʘʤʠ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʥʝʜʨʝʥʠʝ ʙʝʩʧʣʫʞʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʷʚʣʝʥʠʝ ʧʳʣʴʥʳʭ ʙʫʨʴ, ʫʤʝʥʴʰʘʝʪ ʩʤʳʚ, ʘ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʦʯʠʱʘʝʪ ʧʦʯʚʫ ʦʪ 

ʩʦʨʥʷʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʝʩʪʠʮʠʜʥʫʶ ʥʘʛʨʫʟʢʫ, ʫʤʝʥʴʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʥʠʪʨʘʪʦʚ, ʯʪʦ ʫʩʢʦʨʷʶʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʦʚʳʰʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʣʘʞʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ɼʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʟʘʩʦʣʝʥʠʶ ʨʝʞʠʤʳ ʦʨʦʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʠʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʝʰʝʥʠʝ 

ʦ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʦʰʝʥʠʷ, ʧʝʨʚʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [11]. ʋʣʫʯʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʦʨʦʰʝʥʠʷ ʫʤʝʥʴʰʠʪ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʥʘʞʘ. 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠʛʨʘʝʪ ʟʝʤʝʣʴʥʘʷ 

ʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʡ. ʕʪʘ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʫʢʪʫʨʝ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ (ʧʦʯʪʠ 70%) ʧʨʠʥʘʜʣʝʞʠʪ ʨʷʜʦʚʳʤ ʛʨʘʞʜʘʥʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʟʝʤʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʝʤʣʠ ʚ ʨʫʢʘʭ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [7,8]. ɿʝʤʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʠʷʤ ʤʝʞʜʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 

ʥʝ ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʀʟʫʯʠʚ ʤʘʪʝʨʠʘʣʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʫʩʠʣʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

½ ʩʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝʨʘʟʫʤʥʘ; 

½ ʥʝʩʦʙʣʶʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ; 

½ ʦʪʩʫʪʩʪʚʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ; 

½ ʚʳʩʦʢʘ ʜʦʣʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ; 

½ ʥʝʩʦʙʣʶʜʝʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

½ ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ; 

½ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʟʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; 

½ ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʩʢʦʨʝʟʥʦʡ; 

½ ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʨʫʰʝʥʠʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

½ ʧʨʝʚʳʰʝʥʠʝ ʨʘʟʨʝʰʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʥʦʨʤʳ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʘʝʪ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʩʠʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ. 

ʍʦʪʷ ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥ çʆʙ ʦʭʨʘʥʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʠʟ-ʟʘ 

ʥʝʭʚʘʪʢʠ ʩʨʝʜʩʪʚ ʥʝ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʤʝʨʳ ʧʦ ʧʝʨʝʚʦʜʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʦʟʝʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʚʥʝʜʨʝʥʠʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ 

ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. 

ɺ ʥʘʯʘʣʝ ʜʚʫʭʪʳʩʷʯʥʳʭ ʛʦʜʦʚ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʌʝʜʝʨʘʣʴʥʳʝ 

ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ çʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʟʝʤʝʣʴ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʩʪʦʷʥʠʷ 

ʈʦʩʩʠʠ ʥʘ 2006ï2010 ʛʦʜʳ ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2013 ʛʦʜʘè ʠ çʈʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠ ʥʘ 2014ï2020 ʛʦʜʳè [12]. ʆʜʥʘʢʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʥʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʆʙʲʝʤ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʵʪʠ ʧʨʦʛʨʘʤʤʳ, ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 5,3% 

ʦʪ ʦʙʲʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013ï2020 ʛʦʜʳè [4]. ʆʩʥʦʚʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʣʞʥʘ ʩʪʘʪʴ ʢʦʤʧʣʝʢʩʥʘʷ, ʮʝʣʦʩʪʥʘʷ ʠ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʘʷʩʷ ʩʠʩʪʝʤʘ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʝʡ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ʆʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʝʤʣʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʥʝʡ 

ʧʨʦʠʩʭʦʜʷʱʠʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʫʤʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʊʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʛʣʫʙʦʢʦʝ ʙʝʟʦʪʚʘʣʴʥʦʝ ʨʳʭʣʝʥʠʝ, ʧʦʩʝʚ ʛʣʫʙʦʢʦʫʢʦʨʝʥʷʶʱʠʡʩʷ 

ʢʫʣʴʪʫʨ, ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʜʦʞʜʝʚʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʧʦʩʘʜʢʘ ʣʝʩʦʧʦʣʦʩ, 

ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ 

ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ.  ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ 

ʩʪʨʘʥʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠ, ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ  ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʙʦʨʦʪʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

Abstract. To ensure control over the use of agricultural land, operational qualitative information 

on their condition is needed. The materials of various kinds of surveys of previous years are still 

stored in paper form, new surveys are practically not carried out. At the same time, they are still 

used for the allocation of land plots at the expense of land shares, state cadastral valuation of 

agricultural land, as well as for performing other works. The article is aimed at creating a 

comprehensive database of agricultural land in GIS MapInfo. The practical significance of the 

study lies in the fact that the developed comprehensive database on agricultural land can be used 

for their state cadastral registration and valuation; state land supervision and municipal control 

over the state of land use; to monitor agricultural land; making management decisions by state 

authorities and local self-government, as well as being used by all participants in land relations 

arising from the turnover and use of agricultural land. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʙʘʟʘ ʜʘʥʥʳʭ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʘʭʦʪʥʳʝ ʫʛʦʜʴʷ, ʢʦʨʤʦʚʳʝ 

ʫʛʦʜʴʷ 

Keywords: classification, agricultural land, database, geographic information system, 

cartographic material, arable land, fodder land 

ʉʦʚʨʝʤʝʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʦʡ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ  ʢʦʥʪʫʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 

ʚʭʦʜʷʱʝʛʦ ʚ ʤʥʦʛʦʢʦʥʪʫʨʥʳʝ ʫʯʘʩʪʢʠ (ʨʘʥʝʝ çʝʜʠʥʳʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷè),  ʥʝ ʩʦʜʝʨʞʠʪ 

ʜʘʥʥʳʭ ʦ ʚʠʜʘʭ ʫʛʦʜʠʡ,  ʘ ʪʘʢʞʝ ʯʘʩʪʦ ʥʝ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʠ ʦ ʛʨʘʥʠʮʘʭ ʩʘʤʠʭ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ.  ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ï ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ [2]. 

ʇʦ ʪʠʧʘʤ ʫʛʦʜʠʡ ʚʳʜʝʣʷʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ (ʨʠʩ.1). 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
60 

 

 

 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʛʦʜʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʜʝʣʠʪʴ ʪʘʢʦʡ ʫʨʦʚʝʥʴ, ʢʘʢ çʨʘʟʥʦʚʠʜʥʦʩʪʴè, ʚ ʢʦʪʦʨʦʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʦʜʠʡ. 

ʂʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʟʝʤʣʠ ʚʣʠʷʶʪ ʥʘ ʪʝʭʥʦʣʦʛʠʶ 

ʠ ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ ʦʙʲʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʟʘʪʨʘʪ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʧʦʣʝʚʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʙʦʨʦʯʥʳʭ 

ʨʘʙʦʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʘʰʥʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʙʦʥʠʪʝʪ ʧʦʯʚ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʦʯʚ, ʢʦʥʪʫʨʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨ. 

ɺ ʋʧʦʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ʦʩʦʙʦ ʮʝʥʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠʟʥʘʪʴ ʫʛʦʜʴʷ ʩ ʙʘʣʣʦʤ ʙʦʥʠʪʝʪʘ 76 ʠ ʚʳʰʝ (ʪʘʢ ʢʘʢ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʨʘʡʦʥʫ ï 63). ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʦ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʫʯʝʪʦʤ ʙʘʣʣʘ 

ʙʦʥʠʪʝʪʘ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʨʪʦʡ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʧʦʯʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʢ ʦʩʦʙʦ ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʠʚʥʳʤ ʫʛʦʜʴʷʤ ʚ 

ʋʧʦʨʦʚʩʢʦʤ  ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʥʝʩʪʠ 1 ʠ 2 ʢʣʘʩʩ ʧʦʯʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʣʘʜʝʥʠʷ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-107.png
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ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʢʘʧʣʠʚʘʝʪ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʝʝ [1]. 

ʉʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʛʠʙʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʝʨʠʨʫʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʪʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ). 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ɻʀʉ, ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʧʨʦʚʝʜʝʥʦ  ʩʨʘʚʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʩʠʩʪʝʤ: ArcGIS, ʀʥɻɽʆ, MapInfo ʠ ɸʀʉ ʆɻɼ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʝʜʨʷʝʪʩʷ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ɸʀʉ ʆɻɼ) ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʷʚʣʷʶʱʘʷʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʎʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ɸʀʉ ʆɻɼ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺʳʙʦʨ ɻʀʉ MapInfo, ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʠ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ɸʀʉʆɻɼ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ MapInfo, ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ 

ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ɺʠʜʦʥʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ 

ʋʧʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʘʨʪʘ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ɸʆ ɸʌ çʅʠʚʘè ʋʧʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʤʘʪʝʨʠʘʣʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ɺʠʜʦʥʦʚʩʢʦʛʦ ʩʦʚʭʦʟʘ, ʧʨʦʝʢʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʩʦʚʭʦʟʘ çɺʠʜʦʥʦʚʩʢʠʡè, ʦʨʪʦʬʦʪʦʧʣʘʥʳ,  ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʠ 

ʢʘʨʪʘ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʧʦʯʚ ʩʦʚʭʦʟʘ çɺʠʜʦʥʦʚʩʢʠʡè. 

ʇʨʠʤʝʥʷʶʪʩʷ ʪʨʠ ʚʠʜʘ ʙʘʟ ʜʘʥʥʳʭ: ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʩʝʪʝʚʳʝ ʠ ʨʝʣʷʮʠʦʥʥʳʝ [7]. 

ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʠ ʩʝʪʝʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʪ ʨʷʜ ʤʠʥʫʩʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʩʪʨʦʡʢʫ ʚʩʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʦʠʩʢʘ ʜʘʥʥʳʭ. ɺ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʪʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʪʝʨʠ 

ʜʘʥʥʳʭ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ  ʙʳʣ ʚʳʙʨʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

MapInfo, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪ ʨʝʣʷʮʠʦʥʥʫʶ ʬʦʨʤʫ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʝʝ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʩʦʟʜʘʚʘʝʤʘʷ ʙʘʟʘ 
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ʜʘʥʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʡ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ. 

ʅʘʨʷʜʫ ʩ ʘʪʨʠʙʫʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ (ʪʘʙʣʠʮʘʤʠ), ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʨʘʩʪʨʦʚʳʝ, ʚʝʢʪʦʨʥʳʝ ʠ ʨʘʩʪʨʦʚʦ-ʚʝʢʪʦʨʥʳʝ [6]. 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʮʝʣʷʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʳʙʨʘʥʘ ʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʘʣʝʝ ʩʦʟʜʘʝʪʩʷ ʘʪʨʠʙʫʪʠʚʥʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ. ɼʣʷ ʢʦʨʤʦʚʳʭ ʠ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ 

ʩʦʟʜʘʣʠ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʣʦʷ (ʪʘʙʣʠʮʳ) çʢʦʨʤʦʚʳʝè ʠ çʧʘʭʦʪʥʳʝè. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʜʠʬʠʢʘʮʠʷ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʦʣʝʡ ʘʪʨʠʙʫʪʠʚʥʳʭ ʪʘʙʣʠʮ. 

ɼʘʣʝʝ ʩʦʟʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʜ ʩʚʦʠʤ ʠʤʝʥʝʤ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʪʘʙʣʠʮʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦʚʘʷ ʩʪʨʦʢʘ ʚ ʪʘʙʣʠʮʝ ʧʦʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʪʘʙʣʠʮʘ ʟʘʧʦʣʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʥʥʳʤʠ 

[4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʘʪʨʠʙʫʪʠʚʥʘʷ ʯʘʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʚʩʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ɺʠʜʦʥʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʋʧʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʩʪʨʦʚʘʷ ʧʦʜʣʦʞʢʘ ʚ ʚʠʜʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʘʩʰʪʘʙʘ 1:25 000 ʠ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʤʘʩʰʪʘʙʘ 1:25000. 

ʈʘʩʪʨ ï ʥʘʙʦʨ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʤʘʩʩʠʚ ʦʙʲʝʢʪʦʚ. 

ɺʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ: ʦʩʥʦʚʘʥʘ ʥʘ ʚʝʢʪʦʨʘʭ; ʙʘʟʦʚʳʤ ʧʨʠʤʠʪʠʚʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦʯʢʘ; ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʪʦʯʝʢ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ ʠʣʠ ʜʫʛʘʤʠ; 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ [8]. 

ɺ ʧʨʦʮʝʩʩʝ ʚʝʢʪʦʨʠʟʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʛʦʜʴʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʭʦʞʜʝʥʠʝ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʫʛʦʜʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜ ʧʘʰʥʶ, ʘ ʥʘ ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ ð 

ʧʦʜ ʩʝʥʦʢʦʩ, ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʯʘʩʪʢʦʚ (ʪʘʙʣʠʮʘ 1). ʊʘʢ 

ʢʘʢ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʫʩʪʘʨʝʣ, ʘ ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʘ ʫʛʦʜʠʡ ʠ ʛʨʘʥʠʮ ʢʦʥʪʫʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʨʪʦʬʦʪʦʧʣʘʥʘʤ. 
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ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʪʫʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʚʝʢʪʦʨʥʦʤ ʩʣʦʝ, ʟʘʧʦʣʥʷʣʘʩʴ 

ʘʪʨʠʙʫʪʠʚʥʘʷ ʯʘʩʪʴ ʪʘʙʣʠʮʳ, ʥʘ ʢʘʞʜʳʡ ʢʦʥʪʫʨ. ɿʘʧʦʣʥʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʛʦʜʴʷʭ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ ʦʧʮʠʶ ʤʝʥʶ çʠʥʬʦʨʤʘʮʠʷè [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ 

ɺʠʜʦʥʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʡ ʋʧʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʨʝʙʫʝʪʩʷ ʝʝ ʦʙʥʦʚʣʝʥʠʝ ʥʝ 

ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʧʷʪʴ ʣʝʪ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʘʢʪʫʘʣʴʥʳʝ ʦʨʦʪʦʬʦʪʦʧʣʘʥʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ: 

½ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; 

½ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʠ ʨʳʥʦʯʥʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ; 

½ ʨʠʵʣʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

½ ʧʨʠʟʥʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝʠʩʧʦʣʴʟʫʝʤʳʤʠ; 

½ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ; 

½ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

½ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 
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½ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

½ ʦʧʨʝʜʝʣʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ; 

½ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʧʨʦʝʢʪʦʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ: ʫʙʦʨʢʫ 

ʢʘʤʥʝʡ, ʩʨʝʟʢʫ ʢʦʯʝʢ, ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʠ ʛʠʧʩʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʢʦʨʝʥʥʦʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʠ ʜʨ.; 

½ ʨʘʩʯʝʪʘ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ; 

½ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʩʯʝʪ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ; 

½ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʧʦʨʷʜʦʯʝʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʳʭ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ [3]. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɺʠʜʦʥʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʋʧʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

1. ʋʪʦʯʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʘʷ 

ʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

2. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʧʦ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʤʝʩʪʦ ʩʝʤʠ ʢʣʘʩʩʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʜʠʥʥʘʜʮʘʪʴ ʢʣʘʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʣʥʦʡ. 

3. ʇʨʠʟʥʘʚʘʪʴ ʫʛʦʜʴʷ ʦʩʦʙʦ ʮʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ ʚ 

ʋʧʦʨʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʵʪʦ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʢʣʘʩʩ ʧʨʠʛʦʜʥʦʩʪʠ. 

4. ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ, ʚ 

ʧʨʦʛʨʘʤʤʝ MapInfo Professional, ʚʢʣʶʯʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʉʦʟʜʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚʢʣʶʯʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʠʥʪʝʨʝʩ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʤʥʦʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʅʘʣʠʯʠʝ ʪʘʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʧʦʨʷʜʦʯʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
65 

 

 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʳʭ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʨʦʰʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʦʨʦʰʝʥʠʶ ʟʘʩʫʰʣʠʚʳʝ ʨʘʡʦʥʳ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʮʚʝʪʫʱʠʝ ʦʘʟʠʩʳ, ʩʥʘʙʞʘʷ ʚʩʝʭ ʭʣʦʧʢʦʤ, ʨʠʩʦʤ, ʢʝʥʘʬʦʤ, ʜʞʫʪʦʤ, 

ʬʨʫʢʪʘʤʠ ʠ ʜʨ. 

ʉʪʝʧʥʘʷ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʩʠʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠʭ ʚʦ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʫʨʦʞʘʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʜʝʩʴ 

ʩʠʣʴʥʦ ʢʦʣʝʙʣʶʪʩʷ. ʆʨʦʰʝʥʠʝ ʚ ʵʪʦʡ ʟʦʥʝ, ʜʦʧʦʣʥʷʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʩʘʜʢʠ, ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʝʞʝʛʦʜʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʢʦʨʤʦʚʳʭ, ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴ-

ʪʫʨ. 

ʆʨʦʰʝʥʠʝ ʜʘʝʪ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʶʛʝ ʠ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, 

ʥʦ ʠ ʚ ʟʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʚ ʄʦʩʢʦʚʩʢʦʡ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʇʝʨʤʩʢʦʡ 

ʦʙʣʘʩʪʷʭ, ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʠ ɹʝʣʦʨʫʩʩʠʠ. 

Abstract. In the desert and semi-desert zones, intensive agriculture is impossible without 

irrigation. Thanks to irrigation, arid regions turn into flowering oases, supplying everyone with 

cotton, rice, kenaf, jute, fruits, etc. 

The steppe zone is distinguished by an insufficient amount of precipitation and its strong 

variability over time, therefore crop yields fluctuate greatly here. Irrigation in this zone, 

supplementing natural precipitation, makes it possible to obtain annually high yields of technical, 

fodder, grain and vegetable crops. 
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Irrigation has a great effect not only in the south and in the zone of unstable moisture, but 

also in the zone of excessive moisture, for example, in the Moscow, Leningrad, Perm regions, 

the Khabarovsk Territory and Belarus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʝʥʠʝ, ʬʠʣʴʪʨ, ʚʦʜʘ, ʧʦʯʚʘ, ʚʣʘʞʥʦʩʪʴ, ʧʦʣʠʚ, ʢʘʧʝʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ 

Key words: irrigation, filter, water, soil, humidity, watering, drip devices 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʣʠʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʢʫʣʴʪʫʨʥʦʡ ʤʝʨʦʡ ʚ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʤʝʯʢʦʚʳʭ ʠ ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦʜʦʚ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʣʘʙʦ ʨʘʩʪʫʱʠʭ ʧʦʜʚʦʝʚ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʦʨʦʰʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʥʦʛʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʦʚ. ʎʝʣʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʣʠʚʘ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʢʘʢ ʥʝʜʦʩʪʘʪʢʘ, ʪʘʢ ʠ ʠʟʙʳʪʢʘ ʚʦʜʳ. ɿʘʧʘʩ ʚʦʜʳ ʠ ʨʘʟʤʝʨʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʚʦʜʝ ʜʘʞʝ ʚ ʜʥʠ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ. ɼʣʷ ʨʘʩʯʝʪʘ ʨʘʟʤʝʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʢʣʘʜʢʠ 

ʧʦʜʚʦʜʷʱʠʭ ʪʨʫʙ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʆʥʠ 

ʫʯʠʪʳʚʘʶʪ ʪʘʢʞʝ ʬʦʨʤʫ, ʧʣʦʱʘʜʴ ʠ ʥʘʢʣʦʥ ʧʦʣʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɼʝʣʝʥʠʝ ʢʣʝʪʦʢ, ʨʝʰʘʶʱʘʷ ʬʘʟʘ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ, ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʥʝʜʦʩʪʘʪʦʢ ʚʦʜʳ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʥʝʭʚʘʪʢʝ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ 

ʢʣʝʪʦʢ, ʢʦʛʜʘ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʪʦʣʴʢʦ ʚ ʦʙʦʣʦʯʢʝ [1]. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʩʪʦʷʥʠʝ  ʛʨʫʥʪʘ, ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʟʝʣʝʥʝʥʥʘʷ ʠʣʠ 

ʦʩʚʦʙʦʞʜʝʥʥʘʷ ʦʪ ʩʦʨʥʷʢʦʚ ʧʦʣʦʩʘ ʜʝʨʝʚʴʝʚ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʨʝʟʢʝ, ʩʦʨʪʘ ʠ ʧʦʜʚʦʠ, ʘ 

ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʴ ʧʣʦʜʦʚʦʛʦ ʧʦʜʚʝʩʘ ʠ ʩʠʩʪʝʤʘ ʦʨʦʰʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ 

ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʃʝʪʦʤ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʫ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʡ. ʉʘʜʘʤ ʩ ʭʦʨʦʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʧʣʦʜʦʚ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʚʦʜʳ, ʯʝʤ ʩʘʜʘʤ ʩʦ ʩʣʘʙʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʣʦʜʦʚʦʛʦ ʧʦʜʚʝʩʘ (ʪʘʙʣʠʮʘ ˉ1). 
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ʆʧʪʠʤʘʣʴʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʫʪʝʤ ʧʦʣʠʚʘ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʨʥʝʡ, ʧʦʙʝʛʦʚ ʠ ʧʣʦʜʦʚ ʢ ʚʦʜʦʩʥʘʙʞʝʥʠʶ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. 

ʏʨʝʟʤʝʨʥʳʝ ʧʦʨʮʠʠ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʧʦʯʚʳ; ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʧʦʯʚʳ  ʩ ʧʦʥʠʞʝʥʥʳʤ ʢʦʨʥʝʚʳʤ ʜʳʭʘʥʠʝʤ. ɼʣʠʪʝʣʴʥʦʝ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʩʝʤʝʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʩʣʘʙʦ ʨʘʩʪʫʱʠʭ ʧʦʜʚʦʷʭ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʛʘʪʠʚʥʳʝ ʨʝʘʢʮʠʠ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʧʝʨʩʠʢʠ ʠ ʚʠʰʥʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʚʳʤʳʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [2]. 

ɸʥʘʣʠʟ ʚʦʜʳ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʧʦʜʭʦʜʠʪ ʣʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʜʦʩʪʫʧʥʘʷ ʚʦʜʘ. 

ʆʥʘ ʪʘʢʞʝ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, 

ʨʘʟʤʝʨʦʚ ʬʠʣʴʪʨʘ. 

ʇʨʠ ʧʦʢʘʟʘʪʝʣʝ pH 7 ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʨʘʩʪʠ ʚ ʢʘʧʝʣʴʥʳʭ ʰʣʘʥʛʘʭ, ʦʙʨʘʟʫʷ ʩʣʠʟʠʩʪʳʝ 

ʢʦʣʦʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨ, ʟʘʩʪʨʝʚʘʶʪ ʚ ʩʣʠʟʠ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦʡ ʧʦʜʢʦʨʤʢʝ 

ʘʟʦʪʦʤ: ʥʘʯʠʥʘʷ ʩ 30 ʤʛ ʥʠʪʨʘʪʘ ʥʘ 1 ʣʠʪʨ ʚʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʨʘʩʭʦʜʫʝʤʦʛʦ ʯʝʨʝʟ 

ʧʦʣʠʚʥʫʶ ʚʦʜʫ, ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴʩʷ ʚ ʨʘʩʯʝʪ ʫʜʦʙʨʝʥʠʡ. 
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ʈʘʩʪʚʦʨʠʤʳʡ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ(ʠʟʚʝʩʪʠ), 

ʢʦʪʦʨʳʡ ʦʩʘʞʜʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʩʘʞʜʝʥʠʷ ʠ ʢʘʨʙʦʥʘʪʥʦʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʧʨʦʤʳʚʢʠ 0,6%-ʥʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʥʘ 

ʨʘʩʪʚʦʨʷʝʪ ʠʟʚʝʩʪʴ, ʠ ʦʙʨʘʟʫʶʱʠʡʩʷ ʥʠʪʨʘʪ ʢʘʣʴʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ. ʆʙʨʘʙʦʪʢʠ ʢʠʩʣʦʪʦʡ ʩ ʜʣʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ι 30 ʤʠʥ) ʫʩʠʣʠʚʘʶʪ ʵʬʬʝʢʪ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ ʙʦʣʝʝ 2 ʤʛ ʠʦʥʦʚ Fe
2
 +/ʣ ʧʨʦʙʣʝʤʘʪʠʯʥʳ. ʈʘʩʪʚʦʨʝʥʥʳʝ ʚ ʚʦʜʝ 

ʞʝʣʝʟʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʢʩʠʜ ʞʝʣʝʟʘ (III), ʢʦʪʦʨʳʡ ʦʩʝʜʘʝʪ ʚ ʚʠʜʝ 

ʞʝʣʝʦʙʨʘʟʥʦʡ ʦʭʨʳ. ɿʘʩʦʭʰʘʷ ʦʭʨʘ ʙʦʣʴʰʝ ʥʝ ʫʜʘʣʷʝʪʩʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʩʦʨʝʥʠʷʤ. 

ʇʦʵʪʦʤʫ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʘʷ ʚʦʜʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʦʯʠʩʪʢʠ ʩʣʦʞʥʳʤʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʚʦʜʘ ʠʣʠ ʦʨʦʩʠʪʝʣʴʥʘʷ ʚʦʜʘ ʠʟ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʯʘʩʪʦ 

ʟʘʛʨʷʟʥʝʥʘ ʚʦʜʦʨʦʩʣʷʤʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʷʱʠʭ ʧʝʩʦʯʥʳʭ 

ʬʠʣʴʪʨʦʚ [3]. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʧʦʣʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʠ 

ʥʘʜʣʝʞʘʱʘʷ ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʠ ʨʝʛʫʣʷʨʥʘʷ ʦʯʠʩʪʢʘ ʬʠʣʴʪʨʘ (ʪʘʙʣʠʮʘ ˉ2).ʈʘʟʤʝʨ 

ʝʤʢʦʩʪʠ ʬʠʣʴʪʨʘ, ʥʘ 20 % ʚʳʰʝ ʬʘʢʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʟʝʨʚ. 

ʆʙʳʯʥʘʷ ʩʪʝʧʝʥʴ ʬʠʣʴʪʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 150 ʜʦ 200 ʤʝʰ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʠʣʴʪʨʦʚ: 

½ ɻʨʫʙʳʝ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʩʝʪʢʠ 1 ʩʤ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʧʫʩʢʥʦʡ ʢʦʨʟʠʥʝ ʥʘʩʦʩʘ. 
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½ ʉʝʧʘʨʘʪʦʨʳ ʧʝʩʢʘ: ʚ ʛʠʜʨʦʮʠʢʣʦʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʚʦʜʳ 

ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 2 ʤʤ; ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʪʦʥʢʘʷ 

ʬʠʣʴʪʨʘʮʠʷ. 

½ ʇʝʩʦʯʥʳʝ ʬʠʣʴʪʨʳ ʠʣʠ ʤʝʜʠʘʬʠʣʴʪʨʳ ʟʘʧʦʣʥʝʥʳ ʧʝʩʢʦʤ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ. ʈʘʟʤʝʨ ʟʝʨʥʘ ʧʝʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʠʟ ʧʨʫʜʦʚ ʠʣʠ ʙʘʩʩʝʡʥʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʨʠʤʝʩʝʡ (ʚʦʜʦʨʦʩʣʝʡ, ʙʘʢʪʝʨʠʡ) ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʩʦʯʥʳʝ 

ʬʠʣʴʪʨʳ. ɽʩʣʠ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʬʠʣʴʪʨʝ ʧʨʝʚʳʰʘʝʪ 0,3 ʙʘʨ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʣʫʯʘʡʥʫʶ ʫʪʝʯʢʫ ʧʝʩʢʘ ʚ 

ʦʨʦʩʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʩʝʪʯʘʪʳʡ ʬʠʣʴʪʨ. 

½ ɼʠʩʢʦʚʳʝ ʬʠʣʴʪʨʳ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʦʜʝʟʥʦʡ ʚʦʜʳ. ʕʬʬʝʢʪ 

ʬʠʣʴʪʨʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʞʘʪʳʭ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʜʠʩʢʦʚ ʩ ʢʘʥʘʚʢʘʤʠ ʨʘʟʥʦʛʦ 

ʨʘʟʤʝʨʘ. ʈʘʟʤʝʨ ʢʘʥʘʚʦʢ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʷʯʝʝʢ ʩʝʪʢʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʯʘʪʳʤʠ 

ʬʠʣʴʪʨʘʤʠ ʦʥʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʬʠʣʴʪʨʘ ʠ ʣʝʛʢʦ ʦʯʠʱʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ. ɼʣʷ ʬʠʣʴʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʚʦʜʳ ʦʥʠ ʥʝ ʧʦʜʭʦʜʷʪ. 

½ ʉʝʪʯʘʪʳʝ ʬʠʣʴʪʨʳ (ʢʘʨʪʨʠʜʞʥʳʝ ʬʠʣʴʪʨʳ) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʳʭ ʬʠʣʴʪʨʦʚ ʪʦʣʴʢʦ ʫʩʣʦʚʥʦ, ʪʘʢ ʢɸ ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʴʶ ʬʠʣʴʪʨʘ 

ʙʳʩʪʨʦ ʟʘʩʦʨʷʶʪʩʷ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʬʠʣʴʪʨʘ ʠʣʠ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚʦʜʳ ʠʟ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʝʪʠ. 

½ ʆʢʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ: ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ (Fe)-(ι2ʤʛ/ʣ) ʠ 

ʤʘʨʛʘʥʮʘ (Mn)-(ι1,5ʤʛ/ʣ) ʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʠʪʴ 

ʦʪʩʪʦʡʥʳʡ ʨʝʟʝʨʚʫʘʨ ʩ ʚʝʥʪʠʣʷʮʠʝʡ (ʦʢʠʩʣʠʪʝʣʴ) [4]. 

ʂʦʛʜʘ ʠ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʘʨʝʥʠʷ (ʙʘʣʘʥʩʦʚʳʡ ʤʝʪʦʜ). ɺʣʘʞʥʘʷ ʧʦʯʚʘ ʧʨʠʤʝʥʠʤʘ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝ 

ʪʦʣʴʢʦ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

ʇʨʠ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʭ ʧʦʨʮʠʷʭ ʚʦʜʳ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʦʩʘʯʠʚʘʥʠʷ ʠ 

ʚʳʤʳʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʣʠʰʢʦʤ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʚʩrʳʭʘʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʨʥʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʘʨʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʜʘʨʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʦʜʥʳʡ ʙʘʣʘʥʩ. 

ʉʫʪʦʯʥʳʡ ʙʘʣʘʥʩ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʩʧʘʨʝʥʠʷ ʧʦ FAO 56, ʫʤʥʦʞʝʥʥʳʡ 

ʥʘ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ (ʧʦʢʘʟʘʪʝʣʴ kc) ʜʣʷ ʩʪʘʜʠʠ ʢʫʣʴʪʫʨʳ, ʩ ʚʳʯʠʪʘʥʠʝʤ ʦʪʩʶʜʘ 

ʚʳʧʘʚʰʝʛʦ ʦʩʘʜʢʘ. ʉʫʪʦʯʥʳʝ ʙʘʣʘʥʩʳ ʧʦʩʪʦʷʥʥʦ ʩʫʤʤʠʨʫʶʪʩʷ. ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
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ʨʘʩʩʯʠʪʘʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʬʠʮʠʪʘ, ʥʘʧʨʠʤʝʨ, 10 ʤʤ, ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʙʫʜʝʪ ʦʨʦʰʘʪʴʩʷ. ʊʦʛʜʘ ʦʨʦʩʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʚʢʣʶʯʘʶʪʩʷ ʚ ʥʦʚʳʡ ʙʘʣʘʥʩ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʘʜʢʘ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ FAO 56 ʪʨʝʙʫʝʪʩʷ ʤʝʪʝʦʩʪʘʥʮʠʷ 

ʠʣʠ ʜʘʥʥʳʝ ʠʟ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ [5]. 

ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠʟʤʝʨʷʝʪʩʷ ʚʳʪʷʛʠʚʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʧʦʯʚʝ (ʤʙʘʨ ʠʣʠ ʛʇʘ) ʠʣʠ ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ (%). ʆʙʘ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ 

ʦʪʨʘʞʘʶʪ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʠʟʤʝʨʝʥʠʷ. 

ʇʦʚʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ, ʥʦ 

ʟʘʪʨʘʪʥʳʝ. ɼʣʷ ʚʳʪʷʛʠʚʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʣʦʜʦʚʦʜʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʫʣʴʪʫʨʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʪʦʯʢʠ ʚʢʣʶʯʝʥʠʷ ʦʨʦʰʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 

200 ʤʙʘʨ ʜʣʷ ʣʝʛʢʠʭ, 350 ʤʙʘʨ ʜʣʷ ʩʨʝʜʥʠʭ ʠ 450 ʤʙʘʨ ʜʣʷ ʪʷʞʝʣʳʭ ʧʦʯʚ. ʆʪʢʣʶʯʝʥʠʝ 

ʦʨʦʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 300 ʜʦ 600 ʤʙʘʨ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ 

ʧʣʦʜʦʚʳʭ ʩʘʜʘʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʪʝʥʟʦʤʝʪʨʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʪʯʠʢʘʤʠ 

ʚʣʘʞʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʜʦʙʩʪʚʘ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʩʘʩʳʚʘʶʱʝʝ 

ʥʘʧʨʷʞʝʥʠʝ ʧʦʯʚʳ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʧʨʷʤʫʶ. ʋ ʧʣʦʜʦʚ ʜʝʨʝʚʴʝʚ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʢʦʨʥʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʛʣʫʙʠʥʝ 20-30 ʩʤ (ʜʣʷ ʢʣʫʙʥʠʢʠ -10-20 ʩʤ) ʩ ʙʦʢʦʚʳʤ 

ʦʪʩʪʫʧʦʤ 5 ʩʤ ʦʪ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʩʠʪʝʣʷ. ʊʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʣʫʯʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʦʨʦʰʝʥʠʷ, ʯʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʦʝ ʠʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʦʜʳ (ʦʪ 0 ʜʦ 

100 %) ʥʘ ʦʩʥʦʚʝ ʦʪʨʘʞʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʧʦʩʳʣʘʝʤʳʭ ʚ 

ʧʦʯʚʫ. ʆʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ 

ʧʣʦʱʘʜʠ [6]. 

ʇʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʢʦʥʮʝʧʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʥʘ 

ʢʦʪʦʨʦʤ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʨʘʩʭʦʜʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʠʣʠ ʪʘʡʤʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʪʦʯʥʘʷ, ʬʘʢʪʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ. 

ɾʝʣʦʙʘ, ʙʦʨʦʟʜʳ ʠʣʠ ʜʦʞʜʝʚʘʥʠʝ ʠʟ ʟʘʧʨʫʜʳ ʙʦʣʴʰʝ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʚ 

ʧʣʦʜʦʚʦʜʩʪʚʝ. ɿʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʤʝʪʦʜ ʦʨʦʰʝʥʠʷ ʯʝʨʝʟ ʢʨʦʥʳ, ʢʦʪʦʨʳʡ, ʦʜʥʘʢʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʟʜʥʠʭ ʟʘʤʦʨʦʟʢʦʚ. ɼʦʞʜʝʚʘʪʝʣʠ  ʠʟ ʧʣʘʩʪʠʢʘ 

ʠʣʠ ʦʣʦʚʷʥʥʦʮʠʥʢʦʚʦʡ ʙʨʦʥʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ ʥʘ ʩʪʦʷʯʠʭ ʪʨʫʙʘʭ, 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ. ɺʨʝʤʷ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʜʦʞʜʝʚʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʫʤ 45-60 ʩ. 
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ʇʦʣʠʚ ʠʟ-ʧʦʜ ʢʨʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʦʣʴʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʫ 

ʯʝʨʝʰʥʠ ʜʣʷ ʤʦʨʦʟʦʟʘʱʠʪʥʦʛʦ ʜʦʞʜʝʚʘʥʠʷ ʠʣʠ ʦʨʦʰʝʥʠʷ ʩʝʤʝʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʝʩʣʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʨʠ ʧʦʣʠʚʝ ʯʝʨʝʟ ʢʨʦʥʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʢʦʨʨʦʟʠʶ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʧʣʦʜʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʩʢʦʩʪʨʫʡʥʳʝ ʢʨʫʛʦʚʳʝ ʜʦʞʜʝʚʘʪʝʣʠ ʩ 

ʫʛʣʘʤʠ ʩʪʨʫʡ ʦʪ 4Á ʜʦ 6Á. 

ʄʠʢʨʦʩʧʨʠʥʢʣʝʨʳ ʠ ʤʠʢʨʦʩʪʨʫʡʥʳʝ ʘʧʧʘʨʘʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʜʘʣʴʥʦʩʪʴ ʨʘʟʙʨʦʩʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʘ ʩʝʛʤʝʥʪʳ. ʉ 

ʧʦʤʦʱʴʶ ʪʦʥʢʦʛʦ ʧʦʜʚʦʜʷʱʝʛʦ ʰʣʘʥʛʘ ʦʥʠ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʈɽ-

ʪʨʫʙʘʭ. ʂʨʦʥʰʪʝʡʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʥʘ ʟʝʤʣʝ ʬʠʢʩʠʨʫʝʪ ʤʠʢʨʦʩʧʨʠʥʢʣʝʨ ʚ ʨʷʜʫ ʜʝʨʝʚʴʝʚ. 

ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʢʨʘʰʠʚʘʥʠʷ ʷʙʣʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʤʦʨʦʟʘ ʤʠʢʨʦʧʨʠʥʢʣʝʨʳ 

ʢʨʝʧʷʪʩʷ ʢ ʩʪʝʨʞʥʶ ʩ ʧʦʤʦʱʴʶ ʜʣʠʥʥʦʛʦ ʧʦʜʚʦʜʷʱʝʛʦ ʰʣʘʥʛʘ ʥʘʜ ʢʨʦʥʦʡ ʜʝʨʝʚʘ [7]. 

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʢʘʢ ʥʘʜʟʝʤʥʦʝ, ʪʘʢ ʠ ʧʦʜʟʝʤʥʦʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʦ ʩʝʙʷ ʚ 

ʧʣʦʜʦʚʦʜʩʪʚʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʞʜʝʚʘʥʠʝʤ ʯʝʨʝʟ ʢʨʦʥʳ, ʤʦʞʥʦ ʩʵʢʦʥʦʤʠʪʴ ʜʦ 40 % 

ʜʦʞʜʝʚʦʡ ʚʦʜʳ. 

ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʧʦʣʠʚʝ ʚʦʜʘ ʠʟ ʤʝʩʪʘ ʢʘʧʘʥʠʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʚ  ʧʦʯʚʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ ʢʘʧʘʥʠʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʥʠʞʘʝʪʩʷ. ʌʦʨʤʘ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʠʚʥʳʭ ʣʫʢʦʚʠʮ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʚʳʩʦʢʘʷ ʢʨʫʛʣʘʷ, ʘ 

ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ ʦʪ ʰʘʨʦʚʠʜʥʦʡ ʜʦ ʧʣʦʩʢʦʡ ʢʨʫʛʣʦʡ. ʅʘʠʙʦʣʴʰʘʷ ʚʣʘʞʥʦʩʪʴ 

ʦʪʤʝʯʘʝʪʩʷ ʚʥʫʪʨʠ ʧʦʣʠʚʥʦʡ ʣʫʢʦʚʠʮʳ. 

ʂʘʧʝʣʴʥʳʝ ʪʨʫʙʳ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ (ʈɽ) ʜʠʘʤʝʪʨʦʤ ʦʪ 16 ʜʦ 20 ʤʤ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʧʦ 

ʟʝʤʣʝ ʚʜʦʣʴ ʨʷʜʦʚ ʜʝʨʝʚʴʝʚ ʠʣʠ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʧʨʦʚʦʣʦʢʝ ʥʘ ʚʳʩʦʪʝ 40 ʩʤ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʘʧʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʧʨʠʤʝʨʥʦ ʦʪ 2 ʜʦ 4 ʣ ʚʦʜʳ ʚ 

ʯʘʩ ʧʨʠ ʜʘʚʣʝʥʠʠ ʦʪ 1,0 ʜʦ 1,5 ʙʘʨ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʭʦʜʫ ʚʦʜʳ 160 ʣ/ʤʠʥ ʠ 1 ʛʘ (ʜʣʷ 

2400 ʢʘʧʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ). 

ɼʣʷ ʧʣʦʜʦʚʦʜʩʪʚʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʢʘʧʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʘʧʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʠʩʪʝʤʳ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʠ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ. ʂʘʧʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʤʠʢʨʦʢʘʥʘʣʘ ʠʣʠ ʩʦʧʣʘ-ʢʘʧʝʣʴʥʠʮʳ. ʂʘʧʝʣʴʥʳʝ ʣʠʥʠʠ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʢʘʧʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʠʨʘʙʘʪʳʚʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʧʝʣʴʥʦʛʦ ʰʣʘʥʛʘ, ʠʤʝʶʪʩʷ ʚ ʧʨʦʜʘʞʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. ʆʥʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ 

ʩʝʙʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʷʛʦʜʥʳʭ ʧʣʦʜʦʚ. ɽʩʣʠ ʚʩʣʝʜʩʪʚʠʝ ʚʳʙʨʘʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʧʦʩʘʜʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʧʝʣʴ, ʜʦʩʪʫʧʥʳ ʩʠʩʪʝʤʳ, ʫ ʢʦʪʦʨʳʭ ʥʘ 

ʫʩʪʘʥʦʚʢʝ ʤʦʥʪʠʨʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʢʘʧʝʣʴʥʠʮʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʚ ʨʷʜʫ. 
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ʂʘʧʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ 

ʧʦʜʘʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʤʝʥʴʰʝʝ ʧʨʠ ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʘʢʠʝ ʢʘʧʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʧʘʜʘʭ ʚʳʩʦʪʳ (ʦʪ 1 ʜʦ 2 ʤ). ʇʦʜʘʯʘ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʤʝʩʪʝ. 

ʂʘʧʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʶʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

(ʦʪ 0,4 ʜʦ 3,6 ʙʘʨ) ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʜʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʧʦʩʪʦʷʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ʕʪʠ 

ʢʘʧʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʧʘʜʦʚ ʚʳʩʦʪʳ ʥʘ ʫʩʪʘʥʦʚʢʝ 

ʠʣʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʧʣʦʱʘʜʢʝ ʚ ʢʘʧʝʣʴʥʦʤ ʰʣʘʥʛʝ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ 

ʜʘʚʣʝʥʠʷ. 

ʇʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʢʘʧʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ 

ʧʨʦʢʣʘʜʳʚʘʝʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ.  ʅʘ ʥʝʛʦ ʚʣʠʷʝʪ ʧʨʦʪʦʯʥʳʡ ʨʘʩʭʦʜ ʚ ʢʘʞʜʦʤ ʤʝʩʪʝ 

ʢʘʧʝʣʴʥʦʡ ʧʦʜʘʯʠ (ʢʦʣʠʯʝʩʪʚʦ ʢʘʧʝʣʴ), ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʠ ʜʣʠʥʘ ʢʘʧʝʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʛʨʫʟʢʘ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʥʢʫ ʪʨʫʙʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʘ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ 60 ʜʦ 380 ʤ. ɼʘʥʥʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʜʚʦʝʥʳ, ʝʩʣʠ ʧʝʨʝʜʥʠʡ ʪʨʫʙʦʧʨʦʚʦʜ ʧʨʦʣʦʞʝʥ ʧʦʧʝʨʝʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʨʷʜʘ 

(ʅ-ʩʠʩʪʝʤʘ). 

ʇʦʪʝʨʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʧʫʪʝʤ 

ʧʦʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʠ ʢʘʧʝʣʴʥʳʭ ʪʨʫʙ ʚ ʢʦʨʥʝʚʦʡ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʛʣʫʙʦʢʠʡ ʫʭʦʜ ʟʘ ʧʦʯʚʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ 

ʩʦʨʥʷʢʦʚ. ʂʘʧʝʣʴʥʳʝ ʰʣʘʥʛʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʢʘʧʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʧʦʨʠʩʪʳʝ ʢʘʧʝʣʴʥʳʝ ʰʣʘʥʛʠ, ʢʦʪʦʨʳʝ ʧʦʜʘʶʪ ʚʦʜʫ ʯʝʨʝʟ ʚʩʶ ʩʪʝʥʢʫ ʰʣʘʥʛʘ, 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚʦʟʤʦʞʝʥ 

ʪʦʣʴʢʦ ʧʫʪʝʤ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʩʪʘʥʠʷ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ 

ʦʙʛʨʳʟʘʥʠʷ ʞʠʚʦʪʥʳʤʠ ʪʨʫʙʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʳ [8]. 

ʇʨʠ ʬʝʨʪʠʛʘʮʠʠ ʫʜʦʙʨʝʥʠʝ ʧʦʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʩ ʧʦʤʦʱʴʶ ʜʦʟʠʨʫʶʱʝʛʦ ʥʘʩʦʩʘ ð 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʣʠ ʩ ʢʘʧʝʣʴʥʦ-ʚʦʜʷʥʳʤ ʧʨʠʚʦʜʦʤ. ʇʨʠ ʵʪʦʤ ʥʘʩʦʩ ʧʦʜʘʝʪ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʫʜʦʙʨʝʥʠʡ ʚ ʢʘʧʝʣʴʥʫʶ ʚʦʜʫ ʠʟ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʢʘʧʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʧʦʜʘʥʥʦʤ 

ʨʘʩʪʚʦʨʝ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʧʦʩʪʦʷʥʥʳʤ. ɻʦʨʘʟʜʦ ʧʨʦʱʝ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʤʘʥʝʥʪʥʦ ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ (ʧʦʢʘʟʘʪʝʣʴ ɽʉ) ʨʘʩʪʚʦʨʘ ʫʜʦʙʨʝʥʠʡ. 
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ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʧʝʨʝʜʥʝʛʦ ʙʣʦʢʘ ʩ 

ʬʠʪʠʥʛʘʤʠ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ, ʢʣʘʧʘʥʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ. ʄʘʛʥʠʪʥʳʝ 

ʢʣʘʧʘʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʧʦʜʘʯʠ ʚʦʜʳ, ʨʝʜʫʢʪʦʨʳ ʜʘʚʣʝʥʠʷ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ. ʌʠʣʴʪʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʯʠʩʪʢʫ 

ʚʦʜʳ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ. ɼʦʟʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʦʜʤʝʰʠʚʘʪʴ 

ʫʜʦʙʨʝʥʠʷ (ʬʝʨʪʠʛʘʮʠʷ). ɺʦʜʷʥʳʝ ʯʘʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʟʘʙʦʨʝ ʚʦʜʳ ʠʟ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤ ʢʣʘʧʘʥ ʦʙʨʘʪʥʦʛʦ ʪʝʯʝʥʠʷ ʩ 

ʚʦʟʜʫʰʥʠʢʦʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʩʦʩʘ ʚʦʜʳ ʠʟ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [9]. 

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ: 

½ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʠ ʚʣʘʛʠ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʥʝ ʙʦʣʝʝ 5%, ʘ ʜʦʞʜʝʚʘʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʜʦ 40-50%. ʕʢʦʥʦʤʠʷ ʚʦʜʳ ʧʨʠ ʢʘʧʝʣʴʥʦʤ 

ʦʨʦʰʝʥʠʠ ʚ 2,5-3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʨʦʰʝʥʠʝʤ; 

½ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʚʦʜʷʪʩʷ ʢʘʢ ʨʘʩʪʚʦʨʳ ʫʜʦʙʨʝʥʠʡ, ʧʨʷʤʦ ʧʦʜ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ 

ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ; 

½ ʧʨʠ ʧʦʣʠʚʝ ʣʠʩʪʴʷ ʦʩʪʘʶʪʩʷ ʩʫʭʠʤʠ, ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʳ 

ʥʝʪ; 

½ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʬʝʨʪʠʛʘʮʠʠ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ 

ʦʩʥʦʚʥʦʤ ʚʥʝʩʝʥʠʠ; 

½ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʝʤʣʝʤʦʛʦ  ʨʝʞʠʤʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ; 

½ ʩʧʦʩʦʙʥʦʩʪʴ  ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩ ʬʝʨʪʠʛʘʮʠʝʡ  ʚ ʥʝʥʘʩʪʥʳʝ ʜʥʠ; 

½ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ  ʧʨʠ ʦʨʦʰʝʥʠʠ, ʧʦʯʚʘ ʥʝ ʧʦʢʨʳʚʘʝʪʩʷ ʢʦʨʢʦʡ; 

½ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʙʳʩʪʨʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʩʥʠʞʘʶʪʩʷ 

ʪʨʫʜʦʟʘʪʨʘʪʳ ʚ 1,5-2 ʨʘʟʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʥʷʤʠ  ʜʝʨʝʚʴʝʚ, ʢʘʢ ʠʟ ʤʝʩʪ ʦʧʨʝʜʝʣʝʥʥʳʭ  ʫʯʘʩʪʢʦʚ 

ʚʥʝʩʝʥʠʷ, ʪʘʢ ʠ ʠʟ ʧʨʠʨʦʜʥʳʭ ʟʘʧʘʩʦʚ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʤʝʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚʥʦʩʠʤʳʭ ʧʨʠ ʦʨʦʰʝʥʠʠ ʬʝʨʪʠʛʘʮʠʡ [10]. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʜʣʷ ʫʜʦʙʨʝʥʥʳʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ   ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʠʭ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʠ 

ʚʦʟʤʦʞʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʝʨʠʦʜʳ ʤʝʞʧʦʣʠʚʥʦʛʦ ʧʦʣʠʚʘ ʫʜʦʙʨʝʥʥʳʝ ʜʝʨʝʚʴʷ ʙʳʩʪʨʦ 

ʠʩʪʦʱʘʶʪ ʟʘʧʘʩ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʫʜʦʙʨʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ  ʩʦʙʣʶʜʘʪʴ ʚʨʝʤʷ ʧʦʣʠʚʘ. 
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ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʥʷʤʠ  ʜʝʨʝʚʴʝʚ, ʢʘʢ ʠʟ ʤʝʩʪ ʦʧʨʝʜʝʣʝʥʥʳʭ  ʫʯʘʩʪʢʦʚ 

ʚʥʝʩʝʥʠʷ, ʪʘʢ ʠ ʠʟ ʧʨʠʨʦʜʥʳʭ ʟʘʧʘʩʦʚ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʤʝʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚʥʦʩʠʤʳʭ ʧʨʠ ʦʨʦʰʝʥʠʠ ʬʝʨʪʠʛʘʮʠʡ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʜʣʷ ʫʜʦʙʨʝʥʥʳʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ   ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʠʭ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʠ 

ʚʦʟʤʦʞʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʝʨʠʦʜʳ ʤʝʞʧʦʣʠʚʥʦʛʦ ʧʦʣʠʚʘ ʫʜʦʙʨʝʥʥʳʝ ʜʝʨʝʚʴʷ ʙʳʩʪʨʦ 

ʠʩʪʦʱʘʶʪ ʟʘʧʘʩ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʫʜʦʙʨʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ  ʩʦʙʣʶʜʘʪʴ ʚʨʝʤʷ ʧʦʣʠʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʮʝʩʩ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʥʘ ʧʨʠʤʝʨʝ ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ Landsat ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʤʫʶ ʙʘʟʫ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʨʝʛʠʦʥʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʧʦʣʫʯʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 

ʩʧʦʩʦʙʳ ʠ ʧʦʨʷʜʦʢ ʠʭ ʧʦʣʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʧʦ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʤʫʥʠʮʠʧʘʣʠʪʝʪʫ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

Abstract. The article explores the process of updating the information and cartographic support 

of the state of the lands on the example of the Bezhetsky district of the Tver region using modern 

geoinformation technologies and satellite images of Landsat, taking into account the regional 

characteristics of the region under consideration and the development of economic activity. A 

number of problems related to the relevance of existing planning and cartographic materials of 

the region are considered. Therefore, it is important to form a periodically updated database of 

planning and cartographic materials. To ensure the updating of data, the region needs to take 

measures to introduce modern technologies that would allow obtaining and using cartographic 

and spatial data, as well as to have a scientific justification, methods and procedure for obtaining 

them. Therefore, the authors have proposed a scheme for updating data that will allow the 

municipality to effectively manage the land resources of urban and rural settlements of the 

Bezhetsky district using the results obtained. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ, 

ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ 

Keywords: information and cartographic support, updating of data, unified state register of real 

estate 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʮʝʥʪʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʦʪʩʪʘʶʪ ʦʪ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. ɺʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʫʛʣʫʙʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʝʣʴʩʢʠʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʤʠʛʨʘʮʠʦʥʥʳʡ ʦʪʪʦʢ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʞʠʟʥʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʧʦʣʥʳʭ, ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʙʥʦʚʣʝʥʠʠ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʣʘʥʦʚʦ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ: 

½ ʚʦ-ʧʝʨʚʳʭ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩ ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʦʜʦʚ ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʚ 1:10 000 ʠ 1:25 

000 ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʀʉʍɸɻʀ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ ʠ ʥʝ ʩʦʟʜʘʶʪʩʷ ʟʘʥʦʚʦ [1]; 

½ ʚʦ-ʚʪʦʨʳʭ, ʢʘʨʪʳ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʠ, ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʝ 

ʦʪʨʘʞʘʝʪ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ [1]; 

½ ʚ-ʪʨʝʪʴʠʭ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩ ʩʠʩʪʝʤʦʡ ʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ 

(ʤʘʪʝʨʠʘʣʳ ʟʘʯʘʩʪʫʶ ʧʣʦʭʦ ʦʪʩʢʘʥʠʨʦʚʘʥʳ); 

½ ʚ-ʯʝʪʚʝʨʪʳʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʜʥʘʢʦ ʨʘʟʥʳʝ ʚʝʜʦʤʩʪʚʘ (ʈʦʩʢʘʜʘʩʪʨ, ʈʦʩʩʪʘʪ, 

ʄʠʥʩʝʣʴʭʦʟ ʠ ʜʨ.) ʧʦʩʪʘʚʣʷʶʪ ʥʝ ʚʩʝʛʜʘ ʧʦʣʥʳʝ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʣʦʱʘʜʷʭ, 

ʩʪʨʫʢʪʫʨʘʭ ʠ ʦʩʦʙʝʥʥʦ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʥʷʪʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʩʥʠʞʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. 

ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʤʫʶ ʙʘʟʫ ʧʣʘʥʦʚʦ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʨʝʛʠʦʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʧʦʣʫʯʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
83 

 

 

ʪʘʢʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 

ʩʧʦʩʦʙʳ ʠ ʧʦʨʷʜʦʢ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʦʠʪ ʠʟ ʥʘʟʝʤʥʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤ. ʂʦʩʤʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ; ʘʚʠʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʷʭ; ʥʘʟʝʤʥʘʷ ʧʦʜʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ ʥʘʟʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʦʩʣʫʞʠʣʘ ʙʳ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʈʌ [2], 

[3], [4], [5], ʘ ʪʘʢʞʝ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 130 ʢʤ. ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʊʚʝʨʠ [6]. 

ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʈʝʣʴʝʬ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʚʥʠʥʥʳʡ, ʣʠʰʴ ʥʘ ʶʛʝ 

ʠʤʝʝʪʩʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ï ɹʝʞʝʮʢʠʡ ʚʝʨʭ. ʖʞʥʘʷ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʘʡʦʥʘ ʧʦʢʨʳʪʘ 

ʩʤʝʰʘʥʥʳʤ ʠ ʭʚʦʡʥʳʤ ʣʝʩʦʤ. ʆʩʥʦʚʥʘʷ ʨʝʢʘ ð ʄʦʣʦʛʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʦʜʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʟʘʥʠʤʘʝʪ ʦʟʝʨʦ ɺʝʨʝʩʪʦʚʦ. 

ɸʥʘʣʠʟʠʨʫʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩ 2018 ʧʦ 2022 ʛʦʜʳ ʚ 

ɹʝʞʝʮʢʦʤ ʨʘʡʦʥʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 

ʨʘʡʦʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʘʟʨʳʚ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʝʞʜʫ ʩʝʣʴʩʢʠʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ 

(ʪʘʙʣʠʮʘ 1). 
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ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 

2022 ʛʦʜʘ 2826,86 ʢʤ
2
. ʊʘʢ, ʥʘ ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 147,7 ʢʤ

2
, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 5,3% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʟʝʤʝʣʴ. 

 

ɺʳʰʝ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʧʘʩʘʭ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ [7]. 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-122.png
http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-123.png
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ɽʞʝʛʦʜʥʦ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ ʧʫʙʣʠʢʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʧʦ ʩʪʨʘʥʝ ʚ 

ʮʝʣʦʤ, ʠ ʨʝʛʠʦʥʘʤ ʚ ʯʘʩʪʥʦʩʪʠ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥ ʦ ʚʦʧʨʦʩʘʭ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. ɺ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ 

ʨʘʟʤʝʱʝʥʳ ʜʦʢʣʘʜʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʠ ʨʘʥʝʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ. ɺ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʤʦʥʠʪʦʨʠʥʛ 

ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʣʩʷ ʚ ʂʦʥʘʢʦʚʩʢʦʤ ʠ ʂʘʣʠʥʠʥʩʢʦʤ ʨʘʡʦʥʝ [8]. 

ʈʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ɹʝʞʝʮʢʦʛʦ ʨʘʡʦʥʘ, ʩʦʟʜʘʥʥʳʡ ʣʝʜʥʠʢʦʚʦʡ ʵʢʟʘʨʘʮʠʝʡ 

ʠ ʘʢʢʫʤʫʣʷʮʠʝʡ, ʥʘʣʠʯʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ʅʝʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʪʝʢʪʦʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʜʪʦʧʣʝʥʠʶ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʭ 

ʟʘʙʦʣʘʯʠʚʘʥʠʶ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʦʥʳ ʧʦʜʪʦʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʙʝʨʝʛʘʤ ʨ. ʄʦʣʦʛʘ ʠ ʦ. ɺʝʨʝʩʪʦʚʦ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ ʚ ɹʝʞʝʮʢʦʤ 

ʨʘʡʦʥʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat ʜʣʷ ʨʝʛʠʦʥʘ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ (ʨʠʩʫʥʦʢ 2). 
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ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ 

Landsat 8. ʏʪʦʙʳ ʯʝʪʢʦ ʨʘʟʣʠʯʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʚʦʜʦʡ ʠ ʩʫʰʝʡ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʩʣʝʜʫʶʱʝʝ ʩʦʯʝʪʘʥʠʝ ʩʧʝʢʪʨʦʚ: Near Infrared, Shortwave Infrared, Red. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʥʠʤʢʠ SRTM 58ï57, ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʪʨʦʝʥʳ ʛʦʨʠʟʦʥʪʘʣʠ ʩ ʚʳʩʦʪʦʡ 

ʩʝʯʝʥʠʷ 10 ʤ (ʨʠʩʫʥʢʠ 3, 4). ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ Saga GIS 2.3.0, ArcMap 10.8. ɺʩʝ ʩʥʠʤʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʝʜʠʥʫʶ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ WGS 84, ɿʦʥʘ UTM: 36V. 
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ʇʦʣʫʯʝʥʥʘʷ ʘʢʪʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʛʨʘʞʜʘʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ. 
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PROTECTION  OF AGRICULTURAL  LANDSCAPES BASED ON ADAPTIVE  LAND  

MANAGEMENT  PROJECTS TAKING  INTO  ACCOUNT ZONAL  FEATURES IN THE 

EXTREMELY  ARID  ZONE OF THE STAVROPOL TERRITORY  
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ʢʘʬʝʜʨʦʡ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ, ʌɻɹʆʋ ɺʆ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʭʦʟʷʡʩʪʚʘ ʢʨʘʡʥʝ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʳ ʨʝʛʠʦʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʧʨʠʤʝʨʝ ʭʦʟʷʡʩʪʚʘ ʚʠʥʦʛʨʘʜʥʦʡ ʦʪʨʘʩʣʠ ʃʝʚʦʢʫʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʇʨʦʙʣʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

Abstract. The article presents the results of monitoring studies of agricultural landscapes of the 

extremely arid zone of the region and developed protective measures on the example of the grape 

industry of the Levokumsky Municipal District through the introduction of adaptive land 

management projects. The problems of agricultural land use require an integrated approach, 

which is ensured by solving the issues of land management and monitoring of agricultural 

landscapes. 

http://qje.su/wp-content/uploads/2023/02/Emblema-MEZH.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
91 

 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ, ʧʨʦʙʣʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

Keywords: protection of agricultural landscapes, land monitoring, land use problems 

ɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʟʘʢʨʳʪʦʛʦ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ çɿʘʨʷè ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʢʨʘʡʥʝ 

ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɿɸʆ çɿʘʨʷè ʨʘʩʧʦʣʦʞʝʥʦ ʚ 270 

ʢʤ ʦʪ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ ʛ. ʉʪʘʚʨʦʧʦʣʷ. ʆʪ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʘ ð ʩ. ʃʝʚʦʢʫʤʩʢʦʝ ð ʚ 20 ʢʤ. 

ɼʦ ʙʣʠʞʘʡʰʝʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ð ʩʪʘʥʮʠʠ ɹʫʜʝʥʥʦʚʩʢ ð 35 ʢʤ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, 

ʚʜʦʣʴ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʩʦʚʭʦʟʘ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ʂʫʤʘ. ʆʙʱʘʷ ʟʝʤʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 3980 ʛʘ. ʅʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ð 1 (ʧʦʩʝʣʦʢ ɿʘʨʷ). ʉʦʚʭʦʟ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʚʠʥʦʛʨʘʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʦʣʦʚʳʭ ʩʦʨʪʦʚ. 

ʇʦʜʩʦʙʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʩʦʚʭʦʟʘ ʙʫʜʫʪ ʧʦʣʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ. 

ʊʝʨʨʠʪʦʨʠʷ ɿɸʆ ç3ʘʨʷè ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʝ ʨ. ʂʫʤʳ, ʚ ʩʨʝʜʥʝʤ ʝʸ ʪʝʯʝʥʠʠ ʠ ʟʘʥʠʤʘʝʪ ʯʘʩʪʠʯʥʦ ʤʝʞʙʘʣʦʯʥʳʡ ʚʦʜʦʨʘʟʜʝʣ 

ʙʘʣʦʢ ʂʨʘʩʥʳʡ ʗʨ ʠ ʇʝʨʚʳʡ ʗʨ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʦʩʥʦʚʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʝʞʝ ʵʨʦʟʠʦʥʥʳʝ. ɸʢʢʫʤʫʣʷʪʠʚʥʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ ʚʢʣʶʯʘʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʧʦʡʤʫ, ʧʝʨʚʫʶ ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʫ ʨ. ʂʫʤʳ ʠ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʝ ʧʣʘʪʦ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʦʡʤʘ ʨʘʟʚʠʪʘ ʦʯʝʥʴ ʩʣʘʙʦ. ʐʠʨʠʥʘ ʧʦʡʤʳ ʦʪ 2 ʜʦ 15 ʤ, ʚʳʩʦʪʘ ʝʸ ʥʘʜ 

ʫʨʦʚʥʝʥ ʨʝʢʠ 0,5-1,0 ʤ. ʇʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʂʫʤʳ 

ʰʠʨʠʥʦʡ ʦʪ 2,5 ʜʦ 5,0 ʢʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʘʩʳ ʨʦʚʥʘʷ ʩ ʦʙʱʠʤ ʥʘʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ ʨ. 

ʂʫʤʳ. ʄʝʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬ ʭʦʨʦʰʦ ʨʘʟʚʠʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʤʦʠʥʘʤʠ ʠ 

ʙʣʶʜʮʝʦʙʨʘʟʥʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʂʫʤʳ. ʇʦʚʳʰʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʥʘʩʳʧʷʤʠ ʚʜʦʣʴ ʢʘʥʘʚ ʠ ʢʦʣʣʝʢʪʦʨʦʚ. ʀʟʤʝʥʝʥʠʷ ʚ 

ʤʠʢʨʦʨʝʣʴʝʬʝ ʚʳʟʚʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʠʣʦʩʥʳʤʠ ʪʨʘʥʰʝʷʤʠ, ʥʝʙʦʣʴʰʠʤʠ ʢʘʨʴʝʨʘʤʠ ʠ ʦʨʦʩʠʪʝʣʴʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʴʶ. 

ɺʦʜʦʨʘʟʜʝʣʴʥʦʝ ʧʣʘʪʦ ʠ ʝʛʦ ʨʘʟʤʳʪʳʝ ʩʢʣʦʥʳ ʛʨʘʥʠʯʘʱʠʝ ʩ ʫʩʪʫʧʦʤ ʪʝʨʨʘʩʳ ʘ ʩʝʚʝʨʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʙʘʣʢʘʤʠ ʇʝʨʚʳʡ ʗʨ ʠ ʂʨʘʩʥʳʡ ɽʨ ʚʜʦʣʴ ʶʞʥʦʡ ʛʨʘʥʠʪ ʭʦʟʷʡʩʪʚʘ. ʄʝʟʦ-, ʠ 

ʤʠʢʨʦʨʝʣʴʝʬʳ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʧʣʘʪʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʭʘʥʳ. 
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ʊʝʨʨʠʪʦʨʠʷ ɿɸʆ çɿʘʨʷè ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʊʝʨʩʢʦ-ʂʫʤʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʅʘ ʙʦʣʴʰʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ 2,0ï2,5 ʤ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʥʠʞʘʝʪʩʷ ʜʦ 3,5ï5,2 ʤ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ 

ʧʣʘʪʦ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʜʦ 25 ʤ ʥʝ ʚʩʢʨʳʪʳ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦ-

ʢʘʣʴʮʠʝʚʦʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ. ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,43 ʜʦ 22,86 ʛ/ʣ. 

ɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʚʠʥʩʦʚʭʦʟʘ çɿʘʨʷè ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʷʪʴ 

ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʛʨʫʧʧ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ð ʢʘʰʪʘʥʦʚʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ 

ʟʘʥʠʤʘʶʪ 1164 ʛʘ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʠʤʝʶʪ ʩʣʘʙʦʝ ʠ ʩʨʝʜʥʝʝ ʟʘʩʦʣʝʥʠʝ ʩ 2,0 ʜʦ 3,0 ʤʝʪʨʦʚ. ʇʦʯʚʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʚʠʥʦʛʨʘʜʘ ʚ ʦʨʦʰʘʝʤʳʭ ʫʩʣʦʚʠʷʭ. ʋʯʠʪʳʚʘʷ ʛʣʫʙʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʥʝʙʦʣʴʰʦʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (377 ʤʤ) ʠ ʧʦʩʪʦʷʥʥʳʡ ʜʝʬʠʮʠʪ ʚʣʘʛʠ ʚ ʧʦʯʚʝ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʚʠʥʦʛʨʘʜʘ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ. 
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ɺʪʦʨʘʷ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪ 798,3 ʛʘ, ʣʫʛʦʚʳʝ ʧʦʛʨʝʙʝʥʥʳʝ 

ʦʩʪʝʧʥʝʚʘʶʱʠʝ ʧʦʯʚʳ ʛʣʫʙʦʢʦʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ, 

ʛʣʫʙʦʢʦʩʣʘʙʦʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʠ ʛʣʫʙʦʢʦʩʨʝʜʥʝʩʦʣʦʥʯʘʢʦʚʘʪʳʝ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚʩʢʨʳʪʳ 

ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3,0 ʜʦ 5,0 ʤʝʪʨʦʚ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ 8,5 -14,54 ʛ/ʣ. ʇʦʯʚʳ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʦʨʦʰʘʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʧʦʪʨʝʙʫʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʚʪʦʨʠʯʥʳʤ ʟʘʩʦʣʝʥʠʝʤ. 

ʊʨʝʪʴʷ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 563,4 ʛʘ. ʇʦʯʚʳ ʣʫʛʦʚʳʝ 

ʧʦʛʨʝʙʝʥʥʳʝ ʦʩʪʝʧʥʝʚʘʶʱʠʝ ʦʨʦʰʘʝʤʳʝ ʛʣʫʙʦʢʦʩʠʣʴʥʦʩʦʣʦʥʯʘʢʦʚʘʪʳʝ, ʩʨʝʜʥʝ- ʠ 

ʩʠʣʴʥʦʩʦʣʦʥʯʘʢʦʚʘʪʳʝ. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʟʘʩʦʣʝʥ ʩ 25 ʜʦ 75 ʩʤ. ʧʦʯʚʳ ʚ ʠʩʭʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʧʨʦʤʳʚʢʠ. 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-128.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
94 

 

 

ʏʝʪʚʝʨʪʘʷ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʝ ʨ. ʂʫʤʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʟʦʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʂ ʥʝʡ 

ʦʪʥʝʩʝʥʳ ʣʫʛʦʚʳʝ ʧʦʛʨʝʙʝʥʥʳʝ ʦʩʪʝʧʥʝʚʘʶʱʠʝ ʦʨʦʰʘʝʤʳʝ ʠ ʥʝʦʨʦʰʘʝʤʳʝ 

ʩʠʣʴʥʦʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ ʠ ʣʫʛʦʚʳʝ ʧʦʛʨʝʙʝʥʥʳʝ 

ʦʩʪʝʧʥʝʚʘʶʱʠʝ ʩʠʣʴʥʦʩʦʣʦʥʯʘʢʦʚʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ 

ʟʘʩʦʣʝʥ ʩ 25 ʩʤ, ʧʦʯʚʳ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʦʦʨʫʞʝʥʠʝ ʜʨʝʥʘʞʥʦ-ʢʦʣʣʝʢʪʦʨʥʦʡ ʩʝʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʤʳʚʦʢ, 

ʫʩʪʨʘʥʝʥʠʝ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʦʯʚ, ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʦʩʚʦʝʥʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ 

ʙʦʙʦʚʳʭ ʪʨʘʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʩʩʦʣʝʥʠʶ ʧʦʯʚ ʠ ʦʙʦʛʘʱʝʥʠʶ ʠʭ ʢʘʣʴʮʠʝʤ. 

ʇʷʪʘʷ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪ 288,71 ʛʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ 

ʩʦʯʝʪʘʥʠʷ ʢʘʰʪʘʥʦʚʳʭ ʩʣʘʙʦʩʤʳʪʳʭ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʩ ʦʙʥʘʞʝʥʠʷʤʠ ʨʳʭʣʳʭ 

ʧʦʨʦʜ ʜʦ 30-50%. ʀʟ-ʟʘ ʨʝʣʴʝʬʥʳʭ ʫʩʣʦʚʠʡ ʧʦʯʚʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʳʧʘʩʘ. 

ɺ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɿɸʆ çɿʘʨʷè 

ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʜʝʬʣʷʮʠʷ ʠ ʟʘʩʦʣʝʥʠʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ɿɸʆ çɿʘʨʷè ʃʝʚʦʢʫʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚʳʷʚʣʝʥʦ ʜʝʚʷʪʴ ʫʯʘʩʪʢʦʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 110,3 ʛʘ, ʠʟ ʥʠʭ ʥʘ ʧʷʪʠ ð ʧʘʰʥʷ ʩ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʜʦ 1Á.  ʆʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ ʜʝʛʨʘʜʘʮʠʠ ð ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʟʘʩʦʣʝʥʠʝ. ɺʩʝ ʫʯʘʩʪʢʠ ʠʤʝʶʪ III  ʩʪʝʧʝʥʴ 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʦʜʣʝʞʘʪ ʢʦʥʩʝʨʚʘʮʠʠ ʥʘ ʧʷʪʴ ʣʝʪ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ 

ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʟʘʩʦʣʝʥʠʷ. 
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ʇʣʦʱʘʜʴ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 33,7 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 27,8 ʛʘ 

ʠʤʝʶʪ II ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʠ ʠʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʮʝʣʝʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʫʯʘʩʪʢʘ, ʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʊʨʝʪʴʷ ʩʪʝʧʝʥʴ 

ʜʝʛʨʘʜʘʮʠʠ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʧʣʦʱʘʜʠ 5,9 ʛʘ ʠ ʜʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜʣʝʞʠʪ ʢʦʥʩʝʨʚʘʮʠʠ ʥʘ 

ʧʷʪʴ ʣʝʪ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʷʚʣʷʝʪʩʷ ʟʘʩʦʣʝʥʠʝ 

ʫʛʦʜʠʡ, ʧʨʠ ʵʪʦʤ ʫʯʘʩʪʦʢ ʧʣʦʱʘʜʴʶ 19,4 ʛʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʚ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ 

ʟʝʤʣʠ ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʣʦʥʯʘʢʘ. ʇʘʩʪʙʠʱʥʦʝ ʫʛʦʜʴʝ ʧʣʦʱʘʜʴʶ 28,7 ʛʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʧʘʰʥʠ 

ʠʤʝʶʱʠʝ ʥʘʯʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ (93,3 ʛʘ). 

ɼʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʫʛʦʜʠʡ ʭʦʟʷʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʧʦ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɹʦʣʝʝ 94% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ɿɸʆ çɿʘʨʷè ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʧʨʠʛʦʜʥʳʤ (ʪʘʙʣ. 66). ʇʨʠʛʦʜʥʳʝ ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ 149,8 
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ʛʘ, ʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʚʦʝʤʫ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʠʤʝʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. ʄʘʣʦʧʨʠʛʦʜʥʳʝ ʠ ʥʝʧʨʠʛʦʜʥʳʝ 

ʫʛʦʜʴʷ ʟʘʥʠʤʘʶʪ 34,4 ʛʘ ʠ 19,4 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʤʘʣʦʧʨʠʛʦʜʥʳʝ ʟʝʤʣʠ 

ʚʳʷʚʣʝʥʳ ʥʘ ʧʘʰʥʝ ʠ ʚʠʥʦʛʨʘʜʥʠʢʝ, ʘ ʥʝʧʨʠʛʦʜʥʳʝ ʥʘ ʧʘʩʪʙʠʱʝ. ʊʦ ʝʩʪʴ, ʥʝʛʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ, ʠ ʦʥʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

 

ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʧʨʠʛʦʜʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʠ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʢʨʘʷ, ʥʘ ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʢʣʦʥʘʤʠ ʤʝʩʪʥʦʩʪʠ ʜʦ 2-3Á, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ. ɿʝʤʣʠ, 

ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʯʚʦʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ: 

½ ʨʦʚʥʳʝ ʫʯʘʩʪʢʠ ʠʣʠ ʩʣʘʙʦʧʦʣʦʛʠʝ ʩʢʣʦʥʳ (ʜʦ 1Á) ʩ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʠʣʠ 

ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ. ɺ ʩʝʚʦʦʙʦʨʦʪʘʭ 

ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʪʦʛʦ ʧʘʨʘ. ʆʙʷʟʘʪʝʣʴʥʦ ʫʩʪʨʦʡʩʪʚʦ ʣʝʩʥʳʭ ʧʦʣʝʟʘʱʠʪʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʦʛʦ ʚʝʪʨʘ ʠʣʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʦʢʘ ʚʦʜʳ; 

½ ʩʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ ʜʦ 2Á ʩ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʠ ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʟʝʤʣʷʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʙʝʟʦʪʚʘʣʴʥʦʡ ʢʦʥʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʯʠʟʝʣʴʥʦʡ, ʧʣʦʩʢʦʨʝʟʥʦʡ, ʙʝʟʦʪʚʘʣʴʥʦʡ ʛʣʫʙʦʢʦ-

ʨʳʭʣʷʱʝʡ). ʆʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʠʝʤʦʚ. 
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½ ʩʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ ʜʦ 3Á ʩʦ ʩʣʘʙʦ-, ʠ ʩʨʝʜʥʝʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʦʨʤʦʚʳʭ ʠ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʝʤʦʚ ʢʦʥʪʫʨʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ, ʙʝʟʦʪʚʘʣʴʥʦʡ ʧʦʯʚʦʟʘʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʣʝʩʥʳʭ ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ 

ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʧʦ ʟʘʜʝʨʞʘʥʠʶ ʩʪʦʢʘ ʦʩʘʜʢʦʚ. ɺʦʟʤʦʞʥʦ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʚ ʢʦʥʪʫʨʥʳʭ ʧʦʣʦʩʘʭ ʤʝʞʜʫ ʧʦʣʦʩʘʤʠ ʪʨʘʚ ʠʣʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ɿʝʤʣʠ, ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ). ɿʝʤʣʠ ʢʨʫʪʠʟʥʦʡ ʦʪ 0 ʜʦ 10Á ʩ ʙʦʣʴʰʦʡ ʠ 

ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʦʧʘʩʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʜʝʬʣʷʮʠʠ ʠ ʵʨʦʟʠʠ, ʩ ʵʨʦʜʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʘʤʠ, 

ʪʨʝʙʫʶʱʠʝ ʤʝʣʠʦʨʘʮʠʠ (ʧʝʩʯʘʥʳʝ, ʛʣʠʥʠʩʪʳʝ, ʢʘʤʝʥʠʩʪʳʝ, ʟʘʩʦʣʝʥʥʳʝ, ʩʦʣʦʥʮʝʚʘʪʳʝ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʝʚʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʝʟʘʱʠʪʥʳʭ ʠ ʣʝʩʥʳʭ 

ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʦʩʥʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʧʦʩʝʚʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ɺ ʵʪʠ ʟʝʤʣʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴʩʷ ʧʣʦʱʘʜʠ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. 

ɿʝʤʣʠ, ʧʨʠʛʦʜʥʳʝ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. ɿʝʤʣʠ ʢʨʫʪʠʟʥʦʡ ʦʪ 0 ʜʦ 20Á 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ ʩ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʚʳʧʘʩʦʤ ʩʢʦʪʘ. ɺʦʟʤʦʞʥʦ 

ʢʦʥʪʫʨʥʦ-ʧʦʣʦʩʥʦ-ʙʫʬʝʨʥʦʝ ʦʩʚʦʝʥʠʝ ʟʝʤʝʣʴ ʠ ʫʩʪʨʦʡʩʪʚʦ ʣʝʩʥʳʭ ʧʘʩʪʙʠʱʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. 

ɿʝʤʣʠ, ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʅʘ 

ʟʝʤʣʷʭ ʩ ʨʘʟʚʝʠʚʘʝʤʳʤʠ ʧʝʩʯʘʥʳʤʠ, ʩʠʣʴʥʦ ʢʘʤʝʥʠʩʪʳʤʠ, ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʤʠ, 

ʟʘʩʦʣʝʥʥʳʤʠ, ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʦʚʨʘʛʘʤʠ, ʦʙʨʳʚʘʤʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʦʙʣʝʩʝʥʠʝ, ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ. 

ʋʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʠʝʤʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʝʪʨʦʚʦʡ 

ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚ: 

½ ʥʘ ʟʝʤʣʷʭ ʢʨʫʪʠʟʥʦʡ ʦʪ 0-1Á ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʝʡ, 

ʦʢʘʡʤʣʝʥʥʳʭ ʣʝʩʥʳʤʠ ʧʦʣʝʟʘʱʠʪʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ; 

½ ʥʘ ʟʝʤʣʷʭ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʦʧʘʩʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ ʧʦʯʚ (ʣʝʛʢʠʝ 

ʧʦʯʚʳ, ʩʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 3Á, ʚʝʪʨʦʚʳʝ ʢʦʨʠʜʦʨʳ, ʚʝʪʨʦʫʜʘʨʥʳʝ ʩʢʣʦʥʳ, ʫʯʘʩʪʢʠ ʩ 

ʩʦʚʤʝʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʜʝʬʣʷʮʠʠ ʠ ʵʨʦʟʠʠ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʦʥʪʫʨʥʦ-ʧʦʣʦʩʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʝʚʦʚ; 

½ ʥʘ ʧʘʨʦʚʳʭ ʧʦʣʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ 1-3Á, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʢʦʥʪʫʨʥʦ-ʧʦʣʦʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʤʝʞʜʫ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ; 
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½ ʥʘ ʧʘʨʦʚʳʭ ʧʦʣʷʭ ʩ ʧʦʯʚʘʤʠ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʤʝʞʜʫ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʧʝʨʝʢ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʬʣʷʮʠʦʥʥʦʦʧʘʩʥʦʛʦ ʚʝʪʨʘ; 

½ ʥʘ ʩʠʣʴʥʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, 

ʥʘ ʩʨʝʜʥʝʵʨʦʜʠʨʦʚʘʥʥʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʟʠʤʳʭ ʚʤʝʩʪʦ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ; 

½ ʥʘ ʩʣʘʙʦ-, ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʧʨʠʝʤʦʚ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ɿɸʆ çɿʘʨʷè ʃʝʚʦʢʫʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʩ ʧʦʟʠʮʠʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʠ 

ʚʥʝʜʨʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʭʨʘʥʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʝʢʪʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʘ ʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʧʨʦʙʣʝʤʘʭ ʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ. ɺʥʝʜʨʝʥʥʳʝ ʧʨʦʝʢʪʳ ʧʦʟʚʦʣʠʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʢʨʘʪʠʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʪʘʥʦʚʠʪʴ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚ ʭʦʟʷʡʩʪʚʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʘʣʘʥʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʳʥʝʰʥʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʩ 1970-ʭ ʛʦʜʦʚ ʠ ʜʦʩʪʠʛʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɺʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʧʦʟʚʦʣʷʶʪ ʥʘʤʝʪʠʪʴ ʪʝʤʘʪʠʢʫ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

Abstract. Sustainable development involves a balance of economic, environmental, social 

systems for the well-being of current and future generations. Research in this area has been 

ongoing since the 1970s and has achieved some positive results. However, today it is necessary 

to focus on research in the field of sustainable development of territories. The purpose of the 

study is to analyze the main provisions of legislative regulation in the field of sustainable 
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development of territories. The conclusions made in the article make it possible to outline the 

topics for further research in this direction. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

Key words: sustainable development of territories, urban planning documentation, planning, 

forecasting 

ɺʚʝʜʝʥʠʝ. ɿʝʤʣʷ ʠ ʝʝ ʨʝʩʫʨʩʳ ʚʩʶ ʠʩʪʦʨʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ ʙʳʣʠ ʦʩʦʙʳʤ ʦʙʲʝʢʪʦʤ 

ʚʥʠʤʘʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʳʣʦ ʚʘʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʠ ʛʨʘʥʠʮʳ, ʪʘʢ 

ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʦʩʝʣʝʥʠʷ. ɺʧʣʦʪʴ ʜʦ XVII  ð XVIII  ʚʝʢʦʚ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʦʩʚʦʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʰʣʦ ʧʦʩʪʝʧʝʥʥʦ.ʆʪʩʯʝʪʦʤ ʨʝʟʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʢʦʛʜʘ 

ʨʫʯʥʦʡ ʪʨʫʜ ʩʪʘʣ ʟʘʤʝʥʷʪʴʩʷ ʤʘʰʠʥʥʳʤ. ʈʘʟʚʠʪʠʝ ʪʦʨʛʦʚʣʠ, ʨʝʤʝʩʝʣ, ʥʘʫʢʠ, ʨʦʩʪ 

ʟʥʘʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʭʘʥʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʝʟʨʘʙʦʪʠʮʘ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʩʪʘʣʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʢ ʧʨʦʮʝʩʩʫ ʫʨʙʘʥʠʟʘʮʠʠ. 

ʇʦʜ ʫʨʙʘʥʠʟʘʮʠʝʡ ʚ ʩʪʘʪʴʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ ʛʦʨʦʜʦʚ, 

ʛʦʨʦʜʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ çʛʦʨʦʜʩʢʠʭ ʦʪʥʦʰʝʥʠʡè ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʴʩʢʠʤ ʠ çʪʨʘʥʩʣʷʮʠʷè 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʛʦʨʦʜʘʭ ʚʳʩʰʠʭ ʢʫʣʴʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʦʜʦʚ [1]. 

ʇʨʦʮʝʩʩ ʫʨʙʘʥʠʟʘʮʠʠ ʩʪʘʣ ʤʦʱʥʳʤ ʪʦʣʯʢʦʤ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʠʤʝʥʥʦ: 

½ ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʛʦʨʦʜʦʚ ʟʘ ʩʯʝʪ ʟʝʤʝʣʴ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ; 

½ ʧʦʚʩʝʤʝʩʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

½ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʋʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʩʦʮʠʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʦʨʦʜʦʚ, ʨʝʛʠʦʥʦʚ ʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢ ʥʦʚʳʤ ʧʦʜʭʦʜʘʤ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ 

ʧʘʨʘʜʠʛʤʳ, ʚʦʟʥʠʢʣʘ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʢʦʥʮʝʧʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʡ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʢʦʥʮʝʧʮʠʡ. 
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ɿʘʨʦʞʜʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʘʨʦʞʜʝʥʠʶ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʩʣʫʞʠʣʠ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ: ʜʝʛʨʘʜʘʮʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʙʳʣ ʥʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳʩʪʨʦ ʠ ʜʝʡʩʪʚʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʠ ʩʥʠʤʘʪʴʠʭ. ʊʘʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʘʣʘ 

ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦʥʷʪʠʝ çʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝè ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚ 1972 ʛʦʜʫ ʥʘ ɺʩʝʤʠʨʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ (ʜʘʣʝʝ ʆʆʅ) ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ 

ʉʪʦʢʛʦʣʴʤʝ ʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ï ʵʪʦ 

ʪʘʢʦʝ ʨʘʟʚʠʪʠʝ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʥʝ ʩʪʘʚʠʪ ʧʦʜ 

ʫʛʨʦʟʫ ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠè 

[2]. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʪʝʨʤʠʥʘ çʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝè ʩʪʘʣʦ 

ʧʦʩʣʝ ʜʦʢʣʘʜʘ  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʘʟʚʠʪʠʶ çʅʘʰʝ ʦʙʱʝʝ 

ʙʫʜʫʱʝʝè ʚ 1987 ʛʦʜʫ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. 

ɺ ʜʦʢʫʤʝʥʪʝ çʇʦʚʝʩʪʢʘ ʜʥʷ ʥʘ XXI  ʚʝʢè, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʘʟʚʠʪʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʣʘ ʚ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ ʚ 1992 ʛʦʜʫ, 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ. ɼʦʢʫʤʝʥʪ çʇʦʚʝʩʪʢʘ ʜʥʷ ʥʘ XXI  

ʚʝʢè ʚʧʝʨʚʳʝ ʦʟʚʫʯʠʣ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʜʝʡʩʪʚʠʡ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʦ ʝʩʪʴ, ʦʧʨʝʜʝʣʝʥʘ ʝʝ ʢʦʥʮʝʧʮʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʧʦʩʣʫʞʠʣ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʤʠʨʦʚʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʨʘʩʰʠʨʷʣʠ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ 

ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʘ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ï 

ʵʪʦ ʪʨʠʝʜʠʥʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. 
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ɼʘʥʥʦʝ ʪʨʠʝʜʠʥʩʪʚʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, 

ʧʨʠʯʠʥʷʷ ʤʠʥʠʤʫʤ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʊʦ ʝʩʪʴ, ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʥʝ ʜʦʣʞʝʥ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʦʪ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʳ ʙʳʪʴ ʜʣʷ ʚʩʝʭ ʜʦʩʪʫʧʥʳʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʪʨʘʥʘʤʠ ʙʳʣʠ ʧʨʦʚʦʟʛʣʘʰʝʥʳ 17 ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʜʘʣʝʝ ʧʦ 

ʪʝʢʩʪʫ ï ʎʋʈ): 

1. ʃʠʢʚʠʜʘʮʠʷ ʥʠʱʝʪʳ. 

2. ʃʠʢʚʠʜʘʮʠʷ ʛʦʣʦʜʘ. 

3. ʍʦʨʦʰʝʝ ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ. 

4. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

5. ɻʝʥʜʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

6. ʏʠʩʪʘʷ ʚʦʜʘ ʠ ʩʘʥʠʪʘʨʠʷ. 

7. ʅʝʜʦʨʦʛʦʩʪʦʷʱʘʷ ʠ ʯʠʩʪʘʷ ʵʥʝʨʛʠʷ. 

8. ɼʦʩʪʦʡʥʘʷ ʨʘʙʦʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

9. ʀʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ, ʠʥʥʦʚʘʮʠʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

10. ʋʤʝʥʴʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ. 

11. ʋʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

12. ʆʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

13. ɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. 

14. ʉʦʭʨʘʥʝʥʠʝ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. 

15. ʉʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʩʫʰʠ. 

16. ʄʠʨ, ʧʨʘʚʦʩʫʜʠʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʠʪʫʪʳ. 

17. ʇʘʨʪʥʝʨʩʪʚʦ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ [3]. 
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ʂʘʞʜʘʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭʎʋʈ ʠʤʝʶʪ ʩʚʦʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʨʝʰʠʪʴ ʜʦ 2030 ʛʦʜʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥʳ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 01.04.1996 ʛ. çʆ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶè. ɺ ʜʘʥʥʦʤ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʧʨʝʜʝʣʝʥʘ ʚʘʞʥʦʩʪʴ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʣʦʛʠʟʘʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ [4]. 

ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 07.05.2018 ʛ. çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 2024 ʛʦʜʘè ʦʧʨʝʜʝʣʷʝʪ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʎʋʈ ʠ ʫʯʝʪ ʟʘʜʘʯ. 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʎʋʈ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʫʯʥʘʷ ʤʳʩʣʴ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʪʝʨʨʠʪʦʨʠʡ [7]. 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ (ʜʘʣʝʝ ï ɻʨʂ ʈʌ) ʜʘʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

çʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʡè [5].ɻʨʂ ʈʌ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʦ 

ʨʘʩʢʨʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʪʨʘʢʪʦʚʢʘ: çʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʝʛʦ ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʡè. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ 

ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 2). 
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ɸʚʪʦʨʦʤ ʚʳʜʚʠʥʫʪʘ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʙʘʣʘʥʩʘ. ɼʘʥʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ ʢʣʶʯʝʚʫʶ ʯʘʩʪʴ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʪ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ɸʅɸʃʀɿɽ 

ʇʈʆʎɽʉʉɸ ʌʆʈʄʀʈʆɺɸʅʀʀ ʂɸɼɸʉʊʈʆɺʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɻʆʈʆɼɸ ʉʋʈɻʋʊ ʍʄɸʆ-
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ  ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ,   ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʉʫʨʛʫʪ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʨʘʡʦʥʘʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ  ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʥʘʣʠʟʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ  ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ  ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ.  ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʚʳʚʦʜʳ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 
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Abstract. The article presents a study of the current state of the digital transformation process in 

the implementation of strategic decisions at the federal, regional and municipal levels of 

management of the territory of the city of Surgut, as well as an analysis of the formation of 

cadastral support for innovative projects in the city in conditions equated to the regions of the 

Far North. 

The study used a set of information technologies for the analysis, presentation, processing 

and visualization of the results of cadastral activities, which is a necessary and mandatory 

condition for ensuring the process of forming a comfortable urban environment at the municipal 

level. Conclusions are presented based on the results obtained. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʢʘʜʘʩʪʨʦʚʘʷ  ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʢʦʤʬʦʨʪʥʘʷ  ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʵʢʦ-ʧʘʨʢ çɿʘ ʉʘʡʤʦʡè 

Keywords: innovative project, cadastral documentation, comfortable urban environment, Za 

Saima eco-park  

ʈʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʠ  ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ, ʢʘʢ ʨʘʡʦʥʘ, ʧʨʠʨʘʚʥʝʥʥʦʛʦ  ʢ ʨʘʡʦʥʘʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʛʣʘʩʥʦ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ  ʧʨʠʥʷʪʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ,   ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ [1ï13]. ʂʣʶʯʝʚʳʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ð ʖʛʨʳ ʷʚʣʷʶʪʩʷ ʪʦʧʣʠʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʫʢʣʦʥʥʦ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʠ ʚ ʰʠʨʦʢʠʭ ʢʨʫʛʘʭ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ, ʚʝʜʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʝʜʠʥʦʛʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʬʫʥʢʮʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʢʠ ʛʝʦʠʥʬʦʨʤʘʮʠʝʡ ʜʦʧʦʣʥʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʛʝʦʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʉʫʨʛʫʪ [14] ʩʦʟʜʘʶʪʩʷ ʚʩʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʦʡ 

ʜʣʷ ʚʩʝʭ ʜʦʤʦʭʦʟʷʡʩʪʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ï ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ 

ʵʢʦʧʘʨʢʘ çɿʘ ʉʘʡʤʦʡè. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʉʫʨʛʫʪ ʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʧʘʨʢʘ çɿʘ ʉʘʡʤʦʡè ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ɺ 2021 ʛʦʜʫ ʫʪʚʝʨʞʜʝʥ ʧʣʘʥ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʘʷ ʢʘʨʪʘè) ʧʦ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʧʨʦʝʢʪʦʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ çʋʤʥʳʡ ʛʦʨʦʜè. 

ʊʘʢʞʝ ʚ 2021 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʨʦʜʘ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʣʘʪʝʞʝʡ, ʙʣʘʛʦʜʘʨʷ ʦʙʲʝʜʠʥʝʥʠʶ ʢʦʪʦʨʳʭ, 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʦʩʠʪʴ ʧʣʘʪʫ ʟʘ ʘʨʝʥʜʫ ʧʦ ʋʀʅ, ʚ ʪʦʤ ʯʠʩʣʝ, ï ʠ ʯʝʨʝʟ ɽʜʠʥʳʡ 

ʧʦʨʪʘʣ ʛʦʩʫʩʣʫʛ. 

ʊʘʢʞʝ ʚ ʛʦʨʦʜʝ ʉʫʨʛʫʪʝ ʩʦʟʜʘʝʪʩʷ 3D ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʚʢʣʶʯʝʥʘ ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʙʫʜʝʪ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ. ɸʵʨʦʬʦʪʦʩʲʝʤʢʫ ʛʦʨʦʜʘ 

ʚʳʧʦʣʥʷʝʪ ʄʂʋ çʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘè. 

ɺʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 3D ð ʤʦʜʝʣʝʡ ʛʦʨʦʜʦʚ ʫʜʝʣʷʝʪʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [22]. 
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14 ʦʢʪʷʙʨʷ 2022 ʛʦʜʘ ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʃʫʯʰʘʷ 

ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʧʨʘʢʪʠʢʘè, ʛʦʨʦʜ ʉʫʨʛʫʪ ʟʘʥʷʣ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʥʦʤʠʥʘʮʠʠ çʄʦʜʝʨʥʠʟʘʮʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʭ 

ʨʝʰʝʥʠʡ (ʫʤʥʳʡ ʛʦʨʦʜ)è. ʅʘ ʢʦʥʢʫʨʩ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʷ 

ʚʩʝʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ [15]   ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʨʦʝʢʪʦʚ 

ʤʝʞʝʚʘʥʠʷ ʤʠʢʨʦʨʘʡʦʥʦʚ. 

 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʤʳ ʨʘʙʦʪ ʚ ʣʶʙʦʡ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʛʦʨʦʜʘ. 

ʄʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ  ʩ ʫʯʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʘ  ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʘʚʪʦʨʦʚ [16-18]  ʥʘ ʨʠʩʫʥʢʝ 

3. 
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ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʝ 

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʢʘʜʘʩʪʨʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʵʢʦʧʘʨʢ  çɿʘ ʉʘʡʤʦʡè ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʝʨʚʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʠʤʝʝʪ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ 86:10:0101200:230, ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʢʚʘʨʪʘʣʝ 

86:10:0101200, ʧʦʩʪʘʚʣʝʥ ʥʘ ʫʯʝʪ 21 ʘʧʨʝʣʷ 2010 ʛ., ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʘ ʄʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʉʫʨʛʫʪ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʟʝʤʣʷʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï 98 723 ʤ2, 

ʨʘʟʨʝʰʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʟʝʤʣʠ ʟʘʧʘʩʘ (ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ). ʉʣʝʜʫʶʱʠʡ  ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ 86:10:0000000:3468 ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʢʚʘʨʪʘʣʝ 

86:10:0000000, ʧʦʩʪʘʚʣʝʥ ʥʘ ʫʯʝʪ 24 ʘʧʨʝʣʷ 2010 ʛ., ʥʘʭʦʜʠʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʟʝʤʣʷʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï 
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305 607 ʤ2, ʨʘʟʨʝʰʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʦʪʜʳʭ (ʨʝʘʢʨʝʘʮʠʷ) (ʢʦʜ 5.0). 3-ʡ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ 86:10:0101003:4 ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʢʚʘʨʪʘʣʝ ï 

86:10:0101003, ʧʦʩʪʘʚʣʝʥ ʥʘ ʫʯʝʪ 14 ʦʢʪʷʙʨʷ 2004 ʛ., ʥʘʭʦʜʠʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ,  ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʫʪʦʯʥʝʥʥʘʷ ʧʣʦʱʘʜʴ ï 154 484 ʤ2, ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʧʦʜ ʠʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (ʨʠʩ.4). 

 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʟʘʢʘʟʘʥʳ ʚʳʧʠʩʢʠ ʠʟ 

ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʧʦʨʪʘʣʘʭ 

ʈʦʩʨʝʝʩʪʨʘ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʧʘʣʘʪʳ ʈʦʩʨʝʝʩʪʨʘ (ʨʠʩ. 5). 

ʂʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ. ʃʶʙʦʡ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʙʫʜʴ ʵʪʦ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, 

ʛʘʨʘʞ, ʜʦʤ, ʤʘʰʠʥʦ-ʤʝʩʪʦ ʠ ʪ.ʜ., ʚʩʝ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʩʚʷʟʘʥʦ ʩ ʟʝʤʣʝʡ, ʵʪʦ ʚʩʝ 

ʦʙʲʝʢʪʳ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ʂʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʦʧʠʩʘʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 . 
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ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ʂʣʘʩʩʠʬʠʮʠʨʫʶʪ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʉ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ʈʘʙʦʪʳ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʠʣʠ ʚʳʥʦʩʦʤ ʛʨʘʥʠʮ 

ʚ ʥʘʪʫʨʫ, ʫʪʦʯʥʝʥʠʝ ʛʨʘʥʠʮ ɿʋ, ʨʘʟʜʝʣ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

2. ʉ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʈʘʙʦʪʘ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʘʢʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

3. ʂʦʤʧʣʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ. ʈʘʙʦʪʳ ʧʦ ʫʪʦʯʥʝʥʠʶ ʛʨʘʥʠʮ ʚ ʢʘʜʘʩʪʨʦʚʦʤ 

ʢʚʘʨʪʘʣʝ. ɿʘʢʘʟʯʠʢʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʦʣʫʯʘʶʪ  ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ:  ʤʝʞʝʚʦʛʦ 

ʧʣʘʥʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʘʢʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ. 
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʘʜʘʩʪʨʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʣʝʝ. 

ʄʝʞʝʚʦʡ ʧʣʘʥ ï ʪʝʢʩʪʦʚʦ-ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʘʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʧʣʦʱʘʜʠ, ʨʘʩʧʦʣʦʞʝʥʠʠ, ʘʜʨʝʩʝ, ʥʘʣʠʯʠʠ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʄʝʞʝʚʦʡ ʧʣʘʥ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʟʜʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʮʝʣʷʭ: 

½ ʧʨʠ ʨʘʟʜʝʣʝ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʜʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ; 

½ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʦʜʠʥ ʦʙʱʠʡ; 

½ ʚʦ ʚʨʝʤʷ ʚʳʜʝʣʘ ʜʦʣʠ; 

½ ʚ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ ʛʨʘʥʠʮ; 

½ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʊʝʭʥʦʢʘʜ-ʕʢʩʧʨʝʩʩ [19]. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʚʠʜʳ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪ: ʦʪ ʟʘʧʨʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʨʠʩ.6). 

ʇʦʣʠʛʦʥ ʇʨʦ [20].  ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʤʝʞʝʚʳʭ ʧʣʘʥʦʚ ʠ 

ʧʦʩʪʘʥʦʚʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʥʘʧʨʘʚʣʷʝʪ ʜʦʢʫʤʝʥʪʳ ʥʘ 

ʨʝʛʠʩʪʨʘʮʠʶ ʚ ʈʦʩʨʝʝʩʪʨ (ʨʠʩ.6). 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʧʨʠʤʝʥʷʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ɻʀʉ MapInfo Professional  (ʨʠʩ.7). 
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ɼʣ ̫ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʨʫʛʦʡ ʬʦʨʤʘʪ, ʚ ʜʨʫʛʫʶ XML -ʩʭʝʤʫ, 

ʧʨʦʚʝʨʢʘ ʩʭʝʤ, ʧʨʦʩʤʦʪʨ ʛʨʘʬʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ɺʝʙ-ʩʝʨʚʠʩʳ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [20]. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ 

ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʪ ʫʪʝʯʢʠ 

ʟʘʱʠʱʘʝʤʳʭ ʜʘʥʥʳʭ, ʦʪ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʟʘʱʠʱʘʝʤʳʝ ʜʘʥʥʳʝ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʚʝʨʰʘʪʴ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʥʝʞʝʣʠ ʩ 

ʙʫʤʘʞʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ ʟʘʥʠʤʘʝʪ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʣʝʠʟʲʷʚʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʵʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ 

(ʜʘʣʝʝ ʕʎʇ) ï ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ ʚ 

ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ ʠ ʦʙʤʝʥʘ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʕʣʝʢʪʨʦʥʥʘʷ 

ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʷʚʣʷʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʣʦʞʝʥʥʦʡ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʚʪʦʨʩʪʚʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʣʠʮʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʭʦʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʌ ïIQ ʛʦʨʦʜʦʚ ʧʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 8, ʛ. ʉʫʨʛʫʪ 

ʥʘʭʦʜʠʪʩʷ ʥʘ 3-ʝʤ ʤʝʩʪʝ [21]. 
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ɺʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ 

ʂʦʥʮʝʧʮʠʠ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ ʚ 2020 ʛʦʜʫ  ʧʨʦʝʢʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʇʘʨʢʘ çɿʘ ʉʘʡʤʦʡè ʟʘʥʠʤʘʝʪ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʫʨʦʚʝʥʴ [21]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ  ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 

½ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʉʄʀ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʛʣʘʚʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ; 

½ ʚʦʚʣʝʯʝʥʠʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʠ ʧʨʠʝʤʢʫ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʠ  ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ; 

½ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠʦʨʠʪʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳè; 

½ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʷʤʠ; 

½ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʘʟ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʮʝʣʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʘʢʪʫʘʣʴʥʫʶ ʪʝʤʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʬʦʨʪʥʦʡ ʧʝʰʝʭʦʜʥʦʡ 

ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʛ. ʉʫʨʛʫʪ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʞʠʚʘʥʠʷ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʝʤ. ɺ ʮʝʣʷʭ ʦʙʥʦʚʣʝʥʠʷ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ ʢ ʤʝʥʷʶʱʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 
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ʦ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʝ ʧʨʦʞʠʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

Abstract. The article reveals an urgent topic on the formation of a comfortable urban 

environment in the process of urban development and the implementation of urban spaces 

improvement. The authors consider the indicators of the quality of the spatial environment, the 

features of the organization of a comfortable pedestrian environment, as well as existing 

indicators for assessing the dynamics of changes related to the creation of comfortable urban 

spaces. In the results of the analysis of the current state of the urban environment of Surgut 

identified problematic aspects that affect the formation of a spatial system with favorable living 

conditions and the implementation of economic activities by the population. In order to update 

and adapt the existing development to the changing requirements and ideas about a comfortable 

living environment, solutions to improve the current state of the spatial system are proposed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʚʠʪʠʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, 

ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ 

Keywords: development of urbanized territories, formation of a comfortable urban environment, 

urban planning documentation, landscaping, environmental friendliness, quality index 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ.ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʝʥʝʨʘʣʴʥʳʡ 

ʧʣʘʥ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʣʦʚʠʷ ʢʦʤʬʦʨʪʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʶʨʠʜʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʪʝʢʫʱʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘʜʝʣʝʥʳ ʧʦʣʥʦʤʦʯʠʷʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʘ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʪʦʨʳʭʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʜʠʩʢʦʤʬʦʨʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʳʟʚʘʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚʳʙʨʦʩʘʤʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 
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ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʠ ʦʟʝʣʝʥʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʟʝʣʝʥʳʭ 

ʟʦʥ. 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʟʜʦʨʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ, 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʫʛʘ ʥʘʩʝʣʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʟʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ ʥʘʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ[1], ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʨʘʟʫʝʪ ʢʨʠʪʝʨʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʦʪʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʚ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʥʦʤʝʥʢʣʘʪʫʨʫ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʟʤʝʨʳ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʤʳʝ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 

ʋʨʦʚʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ[5], ʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 
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ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʫʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʋʣʠʮʘ ï ʵʪʦ ʮʝʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʚ ʢʦʪʦʨʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʨʘʟʥʳʝ ʚʠʜʳ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

(ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ) ʫʣʠʮʘʤ ʫʜʝʣʷʝʪʩʷ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ, ʥʦ ʦʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʦʟʜʘʥʠʠ ʛʦʨʦʜʩʢʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʬʦʨʤʠʨʫʶʪ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʧʝʰʝʭʦʜʥʳʝ 

ʤʘʨʰʨʫʪʳ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʤʬʦʨʪʥʦʡ ʧʝʰʝʭʦʜʥʦʡ ʩʝʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʥʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ï ʣʶʜʝʡ ʩ ʥʠʟʢʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʥʠʟʢʠʤ 

ʜʦʭʦʜʦʤ, ʘ ʪʘʢʞʝ ʥʘ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ. 

ʉʣʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʧʫʪʝʡ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʩʦʩʪʦʷʥʠʝ ʧʝʰʝʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʚʠʞʝʥʠʡ. ʂʦʤʧʣʝʢʩʥʳʡ ʫʯʝʪ ʠ ʘʥʘʣʠʟ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʝʰʝʭʦʜʥʦʛʦ ʧʫʪʠ, ʯʪʦ 

ʩʪʘʥʝʪ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚʥʦʚʴ 

ʧʝʰʝʭʦʜʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ ɼʫʤʳ ʦʪ 25 ʜʝʢʘʙʨʷ 2017 ʛ. ˉ222-VI ɼɻ çʆ 

ʧʨʦʛʨʘʤʤʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʉʫʨʛʫʪ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘè ʨʝʘʣʠʟʫʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʉʫʨʛʫʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʣʫʛ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ (ʢʦʥʮʝʧʮʠʷ) [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ: 

½ ʨʘʟʨʘʙʦʪʢʘ ʚʟʘʠʤʦʫʚʷʟʘʥʥʦʛʦ ʧʦ ʩʨʦʢʘʤ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ; 

½ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʛʦʨʦʜʝ ʉʫʨʛʫʪʝ; 

½ ʦʨʛʘʥʠʟʘʮʠʷ ʚʝʣʦʩʠʧʝʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ð ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 36 ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʫʨʦʚʝʥʴ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
128 

 

 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʛʦʨʦʜʝ, ʘ 

ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʡ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ[6].ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ 

ʪʘʢʦʛʦ ʠʥʜʝʢʩʘ ï ʥʝ ʩʦʩʪʘʚʣʷʪʴ ʨʝʡʪʠʥʛʠʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʘ ʦʩʫʱʝʩʪʚʠʪʴ ʤʦʥʠʪʦʨʠʥʛ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪʴ ʦʪʨʘʟʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪ 

ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʣʘʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. 

ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʬʦʨʤʠʨʫʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʀʥʜʝʢʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 21.07.2020 ʛ. ˉ474 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2030 ʛʦʜʘè, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɾʠʣʴʝ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘè, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʩʫʙʩʠʜʠʠ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʥʜʝʢʩʘ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʫʯʝʪʫ ʧʦʜʣʝʞʘʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʦʨʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʨ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪ.ʧ.). ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʩʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʥʞʠʨʫʶʪʩʷ ʥʘ ʛʨʫʧʧʳ. ʊʘʢ, ʛʦʨʦʜ ʉʫʨʛʫʪ, ʷʚʣʷʶʱʠʡʩʷ 

ʯʘʩʪʴʶ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʫʧʥʦʤʫ ʛʦʨʦʜʫ ʩ 

ʪʷʞʝʣʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘ 2021 ʛʦʜ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʉʫʨʛʫʪ ʩʦʩʪʘʚʠʣ 204 ʙʘʣʣʘ (ʨʠʩʫʥʦʢ 2). 

 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-150.png
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ʉʪʘʪʠʩʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ 

ʉʫʨʛʫʪʘ ʟʘ ʧʝʨʠʦʜ ʩ 2018 ʛʦʜʘ ʧʦ 2021 ʛʦʜ (ʨʠʩʫʥʦʢ 3) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʛʦ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ, 

ʦʩʦʙʝʥʥʦ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʚ 2020 ʠ 2021 ʛʦʜʘʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʘʙʦ 

ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʷʚʣʷʝʪʩʷ çʦʟʝʣʝʥʸʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘè, 

ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʚʠʚʘʪʴ ʠ ʫʣʫʯʰʘʪʴ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [4, 9]. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʳʰʘʪʴ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʦʚʣʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʘ, ʯʪʦʙʳ ʜʦʣʷ ʘʢʪʠʚʥʳʭ ʛʨʘʞʜʘʥ 

ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 30 ð 40%. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʧʦʟʚʦʣʠʣ ʚʳʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʪʝʤʧʳ ʝʝ ʨʘʟʚʠʪʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʷʶʪʩʷ: 

½ ʦʪʩʫʪʩʪʚʠʝ ʧʘʨʢʦʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʙʣʠʟʠ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʘʤʦʚʦʣʴʥʦʤʫ ʭʘʦʪʠʯʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ ʠ ʛʘʟʦʥʘʭ. ʊʝʨʨʠʪʦʨʠʠ ʜʚʦʨʦʚ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʘʚʪʦʩʪʦʷʥʢʠ ʠ ʚʳʟʳʚʘʶʪ 

ʥʝʛʦʜʦʚʘʥʠʝ ʞʠʪʝʣʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʤʝʩʪ ʜʣʷ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʨʝʤʦʥʪ ʠ ʟʘʤʝʥʫ ʜʝʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʢʫ ʵʣʝʤʝʥʪʦʚ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʬʦʨʤ, ʫʩʪʨʦʡʩʪʚʦ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʵʣʝʤʝʥʪʦʚ ʦʟʝʣʝʥʝʥʠʷ (ʛʘʟʦʥʳ, 

ʢʣʫʤʙʳ). 

½ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʦʩʪʠ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ïʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʦʟʜʘʥʠʠ ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʧʨʦʜʠʢʪʦʚʘʥʘ ʨʦʩʪʦʤ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʧʣʦʪʥʝʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ʆʟʝʣʝʥʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʟʘʥʠʤʘʶʪ 172,5 ʛʘ, ʛʜʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʟʝʣʝʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʥʠʤʘʝʪ ʙʝʨʝʛʦʚʘʷ 

ʟʦʥʘ, ʘ ʪʘʢʞʝ 14 ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ. ʆʩʥʦʚʥʦʝ ʯʠʩʣʦ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʦʥʝ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʠʭ ʦʩʥʦʚʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʚ ʧʨʦʛʫʣʢʘʭ ʠ 

ʦʪʜʳʭʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʟʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʥʠʟʢʫʶ ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ ʜʣʷ 

ʛʦʨʦʞʘʥ. ʆʩʪʘʚʰʠʝʩʷ ʟʝʣʸʥʳʝ ʟʝʣʝʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʫʙʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʩʪ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʧʦ ʧʨʠʯʠʥʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ. 

½ ʦʪʩʫʪʩʪʚʠʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʟʦʥʳ ʦʪʜʳʭʘ ʪʝʨʨʠʪʦʨʠʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʢʠ ʆʙʴ ï 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ï ʵʪʦ ʦʩʦʙʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʪʫʨʠʩʪʦʚ, 

ʧʨʠʥʦʩʷʱʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʙʶʜʞʝʪ, ʢʨʦʤʝ ʪʦʛʦ ʵʪʦ ʧʨʠʪʷʛʘʪʝʣʴʥʦʝ ʤʝʩʪʦ 

ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʫʨʦʚʥʷ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ. 

1. ʋʚʝʣʠʯʝʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʤʝʩʪ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʧʘʨʢʠʥʛʦʚ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʢʠʥʛʦʚ ʠ ʧʘʨʢʦʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʦ ʚʥʦʚʴ ʚʦʟʚʦʜʠʤʳʭ ʞʠʣʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʠ ʤʠʢʨʦʨʘʡʦʥʘʭ. 
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʝ ʧʦ ʫʣ. ʀʦʩʠʬʘ ʂʘʨʦʣʠʥʩʢʦʛʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʫʣ. 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʭʘʦʪʠʯʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʭʨʘʥʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʚʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʚʦʟʚʝʜʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ 

ʧʘʨʢʠʥʛʘ ʥʘ ʫʯʘʩʪʢʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʟ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʧʦ ʜʘʥʥʳʤ ʩ ʢʘʨʪʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʘʚʪʦʩʪʦʷʥʦʢ[3], ʘ ʚʠʜ ʨʘʟʨʝʰʸʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ʵʪʦ ʭʨʘʥʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʨʠʩʫʥʦʢ 4). ɺʦʟʚʝʜʝʥʠʝ 

ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ 

ʜʣʷ ʧʘʨʢʦʚʢʠ, ʥʦ ʠ ʚʳʩʪʫʧʠʪ ʦʙʲʝʢʪʦʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ʚ ʨʝʘʣʠʟʫʝʤʳʡ ʧʨʦʝʢʪ çɻʦʨʇʘʨʢʦʚʢʠè. 

2. ʇʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʦʩʪʠ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʘ 

ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʧʣʘʥʠʨʫʝʤʦʤ ʧʦʜ ʟʘʩʪʨʦʡʢʫ ʤʠʢʨʦʨʘʡʦʥʝ, ʟʦʥ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ ʠ ʪ.ʧ. ʅʘʧʨʠʤʝʨ, ʚʦ ʚʥʦʚʴ ʚʦʟʚʝʜʝʥʥʦʤ ɾʂ çɻʫʜʟʦʥè 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʝʣʝʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʚʠʜʝ ʫʶʪʥʦʛʦ ʜʚʦʨʠʢʘ, ʛʜʝ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʩʘʜʢʘ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ, ʮʚʝʪʦʚ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʛʘʟʦʥʘ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʨʘʥʝʝ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʥʘ 2014 ï 2030 ʛʦʜʳè, 

ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʣʘʥʜʰʘʬʪʥʦ-

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢʘ ʛʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʟʦʥ ʜʦʩʪʠʛʥʝʪ 53 

ʝʜʠʥʠʮʳ, ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʟʝʣʸʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʜʦʣʞʝʥ ʜʦʩʪʠʛʥʫʪʴ 18 ʢʚ. ʤ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤ ʟʥʘʯʝʥʠʠ 

10 ʢʚ. ʤ. 

3. ʉʦʟʜʘʥʠʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʟʦʥʳ ʦʪʜʳʭʘ ʪʝʨʨʠʪʦʨʠʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʢʠ ʆʙʴ ʨʝʘʣʠʟʫʝʪʩʷ 

ʚ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘʙʝʨʝʞʥʦʡ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʥʠʢʘʣʴʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ ʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʚʳʰʘʷ ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʦʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʝ, ʘ 

ʪʘʢʞʝ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʟʦʥʝ ï ʟʦʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʠ 

ʧʘʨʘʤʝʪʨʳ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʤʝʱʝʥʠʶ ʥʘʙʝʨʝʞʥʦʡ 

(ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [8] ʜʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʢʠ ʆʙʴ (ʨʠʩʫʥʦʢ 5) ʚ ʥʘʙʝʨʝʞʥʫʶ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʷʚʠʪʩʷ ʥʦʚʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ, 

ʦʪʜʳʭʘ ʛʨʘʞʜʘʥ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʘʟʜʥʠʢʦʚ. 

 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-153.png
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʙʣʘʛʦʫʩʪʨʦʝʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʚʘʪʴ ʩʘʤʳʝ ʢʦʤʬʦʨʪʥʳʝ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʣʶʯʝʚʦʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʛʨʘʤʦʪʥʦʛʦ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ. ʈʝʘʣʠʟʘʮʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʘʚʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ 

ʧʨʦʞʠʚʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʪʘʢʦʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʝʜʝʨʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ [7] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʥʘ 2018 ï 2025 ʛʦʜʳè, ʤʫʥʠʮʠʧʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ çʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʥʘ 2014 ï 2030 ʛʦʜʳè, 

ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʛ.è ʠ ʪ.ʜ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ. ɸʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥ 

ʘʣʛʦʨʠʪʤ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʞʠʪʝʣʝʡ 

ʤʠʢʨʦʨʘʡʦʥʘ. 

Abstract. The article discusses the approval of a land plot for the placement of a linear object, 

the connection of a telecommunications network. The author considers the algorithm of the 

peculiarities of the coordination of the land plot of modern network technologies to meet the 

demand of the infocommunication nature for the residents of the neighborhood. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ, ʩʝʨʚʠʪʫʪ, ʟʝʤʝʣʴʥʳʡ 
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ʅʘ ʩʝʛʦʜʥʷʰʥʝʝ  ʚʨʝʤʷ, ʥʘʩʪʫʧʠʚʰʠʡ ʚʝʢ ʤʦʞʥʦ ʩʤʝʣʦ ʥʘʟʚʘʪʴ ʥʘʯʘʣʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʧʦʭʦʡ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʩʝʛʦʜʥʷ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʯʠʪʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʠʥʠʡ ʠ ʫʟʣʦʚ ʵʣʝʢʪʨʦʩʚʷʟʠ 

ʟʘ ʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠ ʤʝʪʦʜʦʚ ʫʧʣʦʪʥʝʥʠʷ 

ʧʦ ʜʣʠʥʝ ʚʦʣʥʳ, ʧʝʨʝʭʦʜ ʢ ʧʦʣʥʦʩʪʴʶ ʦʧʪʠʯʝʩʢʠʤ ʩʝʪʷʤ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ, ʚʧʣʦʪʴ ʜʦ ʪʝʨʤʠʥʘʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [7]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʪʠʨʘʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʜʝʣʘʶʪ ʜʦʩʪʫʧʥʦʡ ʤʦʙʠʣʴʥʫʶ ʠ 

ʚʠʜʝʦʩʚʷʟʴ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʦʤʤʝʨʮʠʠ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʠʤʠ ʝʞʝʜʥʝʚʥʦ, ʜʝʣʷ ʪʝʣʝʬʦʥʥʳʝ ʟʚʦʥʢʠ, 

ʧʨʦʚʝʨʷʷ ʧʦʯʪʫ ʠʣʠ ʧʦʢʫʧʘʷ ʪʦʚʘʨʳ ʚ ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ. ʆʙʱʝʝ ʧʦʥʷʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʝʪʦʜʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ, ʩʦʙʠʨʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ, ʭʨʘʥʠʪʴ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʠʣʠ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʚ ʘʥʘʣʦʛʦʚʦʤ ʚʠʜʝ. ɸʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ 

ʠʤʝʥʥʦ ʩʝʪʝʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʛʦʨʦʜʝ ʚ 

ʩʚʷʟʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʟʘʩʪʨʦʡʢʠ. ʉʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ, ʥʝ ʤʦʛʫʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʧʝʨʝʜʘʯʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ [8]. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʢ ʩʦʟʜʘʣ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ð ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. ʇʨʘʢʪʠʢʘ 

ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʝʜʠʥʠʮʳ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ, ʘ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʧʝʨʝʜʘʚʘʝʤʦʝ 

ʩʦʦʙʱʝʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʩʠʛʥʘʣʦʤ [9]. ʇʝʨʝʜʘʯʘ ʠ ʧʨʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʝʩʫʱʠʭ 

ʩʦʦʙʱʝʥʠʷ ʣʶʙʦʛʦ ʨʦʜʘ, ʠ ʷʚʣʷʶʪʩʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʝʡ. 

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʝʛʦʜʥʷ ʧʦʥʷʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʣʦ ʝʱʸ ʙʦʣʝʝ ʰʠʨʦʢʠʤ. ɺ ʵʪʦʤ ʣʝʛʢʦ 

ʫʙʝʜʠʪʴʩʷ, ʥʘʙʨʘʚ ʩʣʦʚʦ çʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè ʚ ʣʶʙʦʡ ʧʦʠʩʢʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. ʉʢʦʨʝʝ 

ʚʩʝʛʦ, ʤʳ ʫʚʠʜʠʤ ʪʘʢʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʢʘʢ çʤʦʙʠʣʴʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè, çʚ ʦʙʣʘʩʪʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʠè, çʚʳʩʪʘʚʢʘ ʩʠʩʪʝʤ ʩʚʷʟʠ ʠ ʩʨʝʜʩʪʚ 
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ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʦʨʛʪʝʭʥʠʢʠè, çʤʝʥʝʜʞʝʨ ʧʦ ʧʨʦʜʘʞʘʤ ʫʩʣʫʛ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  ʅʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʧʦʷʚʣʷʣʠʩʴ 

ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʠʭ 

ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʷʚʠʣʠʩʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʝʨʝʭʦʜ ʢ ʢʦʪʦʨʳʤ ʩʪʘʣ ʚʦʟʤʦʞʝʥ 

ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ð ʤʘʩʩʦʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʩʧʫʪʥʠʢʦʚ ʩʚʷʟʠ. 

ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʥʦ ʠ ʘʢʪʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʢʦʥʝʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ-ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʩʪʫʧʘ ʢ 

ʦʙʱʠʤ ʨʝʩʫʨʩʘʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ, ʩʦʙʨʘʪʴ, ʥʘʢʦʧʠʪʴ, ʩʦʭʨʘʥʠʪʴ, ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʙʦʪʢʫ ʠ ʧʝʨʝʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʘʥʘʣʦʛʦʚʦʤ 

ʬʦʨʤʘʪʝ. ɺ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʤ ʧʣʘʥʝ ʧʦʥʠʤʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʧʝʨʝʜʘʪʴ ʧʘʢʝʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʪʘʢʞʝ 

ʘʫʜʠʦ ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʶ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʦʚʘʡʜʝʨʳ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ. ʇʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩʫʥʦʢ 1). 
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ʉʬʝʨʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʦʪʤʝʯʝʥʘ ʢʨʫʧʥʝʡʰʠʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʚʦʜʥʦʡ, ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʠʥʪʝʨʥʝʪ ʧʨʦʚʘʡʜʠʥʛʘ, ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. 

ʃʠʜʝʨʘʤʠ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʘʥʠʠ çʄʊʉè, çʈʦʩʪʝʣʝʢʦʤè, çʄʝʛʘʬʦʥè ʠ ʜʨʫʛʠʝ. 

ʉʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʦʜʦʣʞʘʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʟʥʘʢʠ 

ʥʘʩʳʱʝʥʠʷ, ʥʦ ʙʠʟʥʝʩ-ʦʧʝʨʘʪʦʨʳ ʠʱʫʪ ʥʦʚʳʝ ʥʠʰʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʝʨʚʠʩʘ ʥʘ ʩʪʳʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʨʳʥʦʢ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʩʪʨʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʦʯʝʥʴ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʝʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʠ 

ʚ ʢʘʯʝʩʪʚʝ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʧʘʨʪʥʝʨʘ ʚ ʤʠʨʦʚʫʶ ʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʛʦʨʦʜʩʢʦʡ, ʤʝʞʜʫʛʦʨʦʜʩʢʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʥʝʪʘ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ [4]. 

ɺʦʧʨʦʩ ʦ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʘʭ ʚʩʝʛʜʘ ʙʳʣ ʠ ʷʚʣʷʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʠ ʟʝʤʝʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʌ ʆʪʩʫʪʩʪʚʠʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʪʨʫʜʥʷʶʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʠ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ [2]. ʃʠʥʝʡʥʳʝ 

ʦʙʲʝʢʪʳ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʡ ʩʦʦʨʫʞʝʥʠʡ [3]. ʎʝʣʴ 

ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ 

ʟʝʤʝʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʩʝʪʝʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ʂʦʤʘʨʦʚʦ ʛʦʨʦʜʘ ʊʶʤʝʥʠ. ʊʶʤʝʥʴ 

ʧʝʨʚʳʡ ʨʫʩʩʢʠʡ ʛʦʨʦʜ ʚ ʉʠʙʠʨʠ. ʆʩʥʦʚʘʥ ʚ 1586 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʝʢʝ ʊʫʨʘ. 

ɻʦʨʦʜ ʨʘʟʜʝʣʸʥ ʥʘ ʯʝʪʳʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʢʨʫʛʘ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ (ʚ 

ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ) ʩʦʩʪʘʚʣʷʝʪ 698,5 ʢʤĮ. ʀʟ 69848,0 ʛʘ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ 

ʟʘʥʷʪʦ 16065 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 23,0 % ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ʂʦʤʘʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩʫʥʦʢ 2). ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʞʠʪʝʣʝʡ ʤʠʢʨʦʨʘʡʦʥʘ ʂʦʤʘʨʦʚʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʜʦʭʦʜ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 
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ʉʦʛʣʘʩʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʜʢʣʶʯʝʥʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ ʛ. ʊʶʤʝʥʴ, ʨʘʡʦʥ ʂʦʤʘʨʦʚʦ ʫʣ. 

ʉʧʘʩʩʢʘʷ 6 (ʨʠʩʫʥʦʢ 3). ʄʠʢʨʦʨʘʡʦʥ ʂʦʤʘʨʦʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʦʡ ʟʦʥʝ, 

ʢʦʪʦʨʘʷ ʦʢʨʫʞʝʥʘ ʟʦʥʦʡ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʦʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ. 
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ʇʨʦʪʷʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘʧʨʝʱʝʥʘ, ʧʦʵʪʦʤʫ ʟʘʢʘʟʯʠʢ 

ʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ çɸʢʘʜʝʤʠʷ ʩʧʦʨʪʘè ʦʙʨʘʪʠʣʩʷ ʚ ʢʦʤʧʘʥʠʶ çʈʦʩʪʝʣʝʢʦʤè ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʧʦʜʟʝʤʥʳʭ ʣʠʥʝʡʥʦ-ʢʘʙʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. çʈʦʩʪʝʣʝʢʦʤè ð ʨʦʩʩʠʡʩʢʘʷ 

ʢʦʤʧʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʤʝʩʪʥʦʡ, ʤʝʞʜʫʛʦʨʦʜʥʝʡ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ, ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ [1]. ʄʠʩʩʠʷ ʢʦʤʧʘʥʠʠ, ʜʘʪʴ ʣʶʜʷʤ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʫʜʦʙʥʳʝ ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

72:17:1313003:3147. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʛʜʝ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ, ʥʘʭʦʜʠʪʩʷ ʧʦ ʘʜʨʝʩʫ ʉʣʦʙʦʜʩʢʦʡ 1 ʧʨʦʝʟʜ, ʜʦʤ 10. 

ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʟʘʪʨʘʛʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʧʦ ʫʣ. ʉʧʘʩʩʢʘʷ, 

ʫʣ. ʉʣʦʙʦʜʩʢʘʷ ʠ ʧʷʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 72:17:1313003:3147, 

72:17:1313003:2918, 72:17:1313003:1005, 72:17:1313003:1006, 72:17:1313003:683. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʣʠʥʝʡʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʉʣʦʙʦʜʩʢʦʡ 1 ʧʨʦʝʟʜ, ʜʦʤ 10. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʠʥʝʡʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ: 

 

ʇʦʩʣʝ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʥʘ ʩʝʨʚʠʪʫʪ (ʘʨʝʥʜʫ), ʟʘʷʚʣʝʥʠʝ ʥʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʦʪ ʢʣʠʝʥʪʘ ʧʝʨʝʜʘʶʪ ʚ ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʙʣʦʢ, 

ʧʝʨʝʜʘʯʘ ʟʘʷʚʢʠ ʧʦʜʨʷʜʯʠʢʫ; ʧʦʜʨʷʜʯʠʢ ʧʝʨʝʜʘʝʪ ʜʦʢʫʤʝʥʪʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ 

ʜʝʧʘʨʪʘʤʝʥʪ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʨʠʩʫʥʦʢ 4). 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙ 

ʧʝʨʝʩʝʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ [5]. ʅʘ ʧʨʘʢʪʠʢʝ ʧʝʨʝʩʝʯʝʥʠʝ 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʣʠ ʨʘʙʦʪʘ ʚ ʛʨʘʥʠʮʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ ʩʧʦʩʦʙʘʤʠ (ʨʠʩʫʥʦʢ 5). 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʝʨʝʩʝʯʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʛʜʝ ʨʘʙʦʪʘ ʚ ʛʨʘʥʠʮʘʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʦʣʴʢʦ ʜʚʘ ʩʧʦʩʦʙʘ: 

1. ʈʘʟʤʝʱʝʥʠʝ ʩʪʨʦʷʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʣʝʜʦʚʘʥʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʦʙʲʝʢʪʦʤ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʨʠʜʦʨʦʞʥʳʭ ʧʦʣʦʩʘʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʦʭʨʘʥʥʳʭ ʟʦʥ ʃʕʇ ʠ ʜʨ. 

2. ʄʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʙʫʨʝʥʠʷ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʨʘʟʤʝʱʝʥʠʝ ʥʦʚʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʟʝʤʣʠ 

(ʧʫʪʝʤ ʧʨʦʢʦʣʘ). ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ, ʚʦʜʥʳʭ ʧʨʝʛʨʘʜ ʠ ʦʙʲʝʢʪʦʚ. 

ʈʘʙʦʪʘ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ʂʦʤʘʨʦʚʦ, ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʤʝʪʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʙʫʨʝʥʠʷ, ʨʘʟʤʝʱʝʥʠʝ ʩʪʨʦʷʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʣʝʜʦʚʘʥʠʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʦʤ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʫʪʝʤ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ çʧʦ ʚʦʟʜʫʭʫè [6]. ʊʘʢʠʤ 
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ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʣʠʥʠʠ ʙʫʜʫʪ ʟʘʱʠʱʝʥʳ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ ʠ ʥʝʧʦʛʦʜʳ, ʯʪʦ ʜʘʸʪ 

ʛʘʨʘʥʪʠʶ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚʩʝʛʜʘ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʠ ʟʝʤʝʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʚʨʝʤʝʥʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʨʘʙʦʪ, ʜʣʠʪʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ 

ʩʦʛʣʘʩʦʚʘʥʠʝ  ʟʘʷʚʢʠ ʚ ʜʝʧʘʨʪʘʤʝʥʪʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʨʚʠʪʫʪʳ ʥʝ ʥʘʭʦʜʷʪ ʜʦʣʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʢʘʢ ʯʘʩʪʥʳʭ, ʪʘʢ ʠ ʧʫʙʣʠʯʥʳʭ ʩʝʨʚʠʪʫʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ɿʘʢʦʥʦʤ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ 

ʩʜʝʣʦʢ ʩ ʥʠʤ ʜʦʚʦʣʴʥʦ ʛʨʦʤʦʟʜʢʠʡ ʧʦʨʷʜʦʢ ʠʭ ʦʬʦʨʤʣʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʝʨʚʠʪʫʪ. ʇʨʦʙʣʝʤʘ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, 

ʟʘʥʷʪʳʝ ʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʶʱʝʡ ʩʢʦʨʝʡʰʝʛʦ 

ʨʝʰʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ ʦ 

ʧʫʙʣʠʯʥʦʤ ʩʝʨʚʠʪʫʪʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʫʙʣʠʯʥʦʛʦ 

ʩʝʨʚʠʪʫʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ; ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʧʫʙʣʠʯʥʳʭ 

ʩʝʨʚʠʪʫʪʦʚ, ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʝʛʣʘʤʝʥʪ ʛ. ʊʶʤʝʥʴ, ʚ ʯʘʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʨʦʢʦʚ ʜʣʷ ʚʳʜʘʯʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʘʙʦʪ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʬʦʨʤʣʝʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ï 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʫʣʫʯʰʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʢʣʠʤʘʪ ʛ. ʊʶʤʝʥʠ, ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ ʧʦ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʠ ʩʥʘʙʞʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʩʫʨʩʦʤ; ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʦʙʲʝʢʪʦʚ ï ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʩʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ 

ʧʨʦʜʦʣʞʘʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʟʥʘʢʠ ʥʘʩʳʱʝʥʠʷ, ʥʦ ʙʠʟʥʝʩ-ʦʧʝʨʘʪʦʨʳ ʠʱʫʪ ʥʦʚʳʝ 
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ʥʠʰʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʉʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʉʣʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠʤʝʥʥʦ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʟʘʚʪʨʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʚʷʟʴ ʜʦʩʪʫʧʥʝʝ, ʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ï ʧʨʦʱʝ. ʄʦʠʤ ʧʨʝʜʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ 

ʩʣʫʞʙʳ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʜʝʧʘʨʪʘʤʝʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

ʨʘʙʦʪʘʤ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʡʪʠ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʥʘ 

ʠʟʜʝʨʞʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ. 
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ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
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Abstract. The article presents the results of a study of the purpose of the methodology for a 

comprehensive assessment of the ecological state of the land resources of the Northern 

Territories on the example of the Nadym municipal district; the selection and justification of 

factors and indicators of assessment, ensuring sustainable socio-ecological and economic 

development of the territory in conditions of increased anthropogenic and man-made impact on it 

from industrial facilities. In the interests of achieving this goal, a set of ecological and economic 

measures is proposed to reduce the damage of the negative impact and reduce risks in the system 

of coexistence of two diametrically opposite types of environmental management and subsurface 

use. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʤʧʣʝʢʩʥʳʡ ʙʘʣʘʥʩʦʚʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

Keywords: Northern territories, integrated balance-ecological-economic approach to the 

organization and rational use of land, land management, nature management, subsoil use, 

methods of integrated assessment of the ecological state of land resources, sustainable 

development 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [2, 4, 5]. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʫʩʠʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (ʧʨʠʨʦʜʥʳʝ ʠ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ) 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʪʝʨʨʠʪʦʨʠʡ). 

ʉ ʨʘʩʰʠʨʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʉʝʚʝʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʉʝʚʝʨʘ. ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠʥʪʝʥʩʠʚʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʨʘʩʰʠʨʷʶʪʩʷ ʧʣʦʱʘʜʠ 

ʦʪʚʦʜʦʚ ʟʝʤʝʣʴ ʜʣʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʢʨʘʱʘʶʪʩʷ 

ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʣʝʥʴʠʭ ʧʘʩʪʙʠʱ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʠʩʪʦʱʝʥʠʝ ʠʭ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʛʣʦʙʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ 

ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ [2, 6, 7, 9]. 

ʈʝʰʝʥʠʶ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ, ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ: ɸ. ɸ. 

ɺʘʨʣʘʤʦʚʘ, ɺ. ɺ. ɺʝʨʰʠʥʠʥʘ, ʉ. ʅ. ɺʦʣʢʦʚʘ, ʊ. ɸ. ɽʤʝʣʴʷʥʦʚʦʡ, ɸ. ɻ. ʀʩʘʯʝʥʢʦ, ɺ. ɺ. 
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ʂʦʟʠʥʘ, ɿ. ʌ. ʂʦʯʝʨʛʠʥʦʡ, ʇ. ʌ. ʃʦʡʢʦ, ɿ. ɻ. ʄʠʨʟʝʭʘʥʦʚʦʡ, ʌ. ʅ. ʄʠʣʴʢʦʚʘ, ʄ. ɸ. 

ʇʦʜʢʦʚʳʨʦʚʦʡ, ʅ. ʌ. ʈʝʡʤʝʨʩʘ,  ʖ. ʄ. ʈʦʛʘʪʥʝʚʘ, ɺ. ʇ. ʊʨʦʠʮʢʦʛʦ, ʀ. ɺ. ʍʦʨʝʯʢʦ, ɺ. ɸ. 

ʏʠʙʠʣʝʚʦʡ ʠ ʜʨ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʉʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʙʦʛʘʪʝʡʰʠʡ ʦʧʳʪ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʝʨʝʩʤʦʪʨʝʪʴ 

ʧʨʦʛʨʘʤʤʳ, ʤʝʪʦʜʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʅʘʜʳʤʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ (ʨʠʩʫʥʦʢ 1). 
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ɺ ʩʠʣʫ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʘʷ ʩʠʩʪʝʤʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʦʨʤʘʤ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʝʤʧʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʝʛʦ ʵʢʦʩʠʩʪʝʤ ʧʦ ʩʢʦʨʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʪʘʢ ʘʢʪʠʚʥʳ [2, 7-9]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʙʘʣʘʥʩʦʚʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʢ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʟʘʢʦʥʘʭ, ʧʨʠʥʮʠʧʘʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʘʚʥʦʚʝʩʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʩʥʠʞʝʥʠʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʩʦʭʨʘʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʡʦʥʘ [2, 

3, 7-12]. ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʉʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʣʝʞʠʪ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʭ 

ʩʦʩʪʦʷʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʪʘʪʴʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ (ʨʠʩʫʥʦʢ 2). 
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ʄʝʪʦʜʠʢʫ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ 

ʧʦʜʭʦʜʦʚ (ʪʘʙʣʠʮʘ 1). 

 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-161.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
152 

 

 

ʅʘʜʳʤʩʢʠʡ ʨʘʡʦʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. 

 

ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʤʝʭʘʥʠʯʝʩʢʦʝ, ʬʠʟʠʯʝʩʢʦʝ  ʠ ʭʠʤʠʯʝʩʢʦʝ 

ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʅɻʂ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ  ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʪʨʝʙʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 3) 

[1, 8]. 
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ: 

1) ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʧʨʝʚʳʰʝʥʠʡ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʇɼʂ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ); 

2) ʧʨʦʙ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʟʥʘʯʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʠʣʠ 5,8 ï 8,9 ʤʛ/ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʤʫ ʝʛʦ 

ʟʥʘʯʝʥʠʶ ð ʜʦ 20 ʤʛ/ʢʛ). 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʦʮʝʥʢʠ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʶʱʠʭ 

ʤʝʩʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ 

(ʨʠʩʫʥʦʢ 4). 
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ʆʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʧʨʦʚʝʜʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ 

ʜʣʷ ʧʦʯʚ (ʇɼʂ, ʆɼʂ). ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʦʯʚʝ ʟʘ 2020 ʛʦʜ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ʧʦʯʚ ʩʦʩʪʘʚʣʷʶʪ ʜʝʩʷʪʳʝ ʠ ʩʦʪʳʝ ʜʦʣʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ, ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 11,4 ʤʛ/ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʬʦʥʦʚʦʤʫè ʩʦʜʝʨʞʘʥʠʶ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʧʦ ʰʢʘʣʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʇʠʢʦʚʩʢʦʛʦ ʖ. ʀ. (1993 ʛ.). ʇʣʦʱʘʜʴ 

ʟʝʤʝʣʴ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʦʤʳʩʣʘ ʩʦʩʪʘʚʣʷʝʪ 17,77 ʛʘ. 
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ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʡ ʥʦʨʤʘʪʠʚʦʚ ʇɼʂ, ʆɼʂ ʚ ʧʦʯʚʝ ʥʝ 

ʚʳʷʚʣʝʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʟʝʤʝʣʴʥʳʭ, ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ) 

ʅʘʜʳʤʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

ʆʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʅʘʜʳʤʩʢʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʣʘʥʜʰʘʬʪʦʚ), 

ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʙʣʶʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʚʝʜʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʤʠ 

ʧʨʦʤʳʩʣʘʤʠ [6, 7, 12]. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ 

ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʭʦʜʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʘʥʠʮ ʟʦʥ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʨʘʤʤʥʳʭ 
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ʧʨʦʜʫʢʪʦʚ, ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʚʥʝʩʸʥʥʳʝ ʜʘʥʥʳʝ ʚ ʢʦʥʪʫʨ, ʧʦʚʝʨʭʥʦʩʪʴ, ʢʘʨʢʘʩ, 

ʚʝʢʪʦʨ, ʠʟʦʙʨʘʞʝʥʠʝ, ʟʘʰʪʨʠʭʦʚʘʥʥʫʶ ʦʙʣʘʩʪʴ ʠ ʧʦʯʪʦʚʳʝ ʢʘʨʪʳ. ʌʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʢʘʨʪ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩʫʥʦʢ 

5). 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʠʭ ʚʳʚʦʜʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʇʊʂ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ʉʝʚʝʨʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ: 

½ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

½ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʝʤʣʝ- ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 

½ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ 

ʨʠʩʢʦʚ ʚ ʩʠʩʪʝʤʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʪʠʧʦʚ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ; 

½ ʩʦʢʨʘʱʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

½ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʥʝʩʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʦʚ ʠ 

ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

½ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

2. ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʫʨʦʚʥʝ 

http://qje.su/wp-content/uploads/2023/02/Bezymyannyj-166.png


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ2 2023 
 

 
157 

 

 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʪʝʧʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʮʝʣʝʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ [4-6]. 

3. ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ: 

1) ʩʭʝʤʳ çʆʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘè; 

2) ʩʭʝʤʳ (ʧʨʦʝʢʪʳ) çʆʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʣʝʥʴʠʭ ʧʘʩʪʙʠʱ 

ʉʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡè. 
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ɸʅɸʃʀɿ ʄɽʊʆɼʀʂʀ ʀʉʏʀʉʃɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ 

ʋʈɹɸʅʀɿʀʈʆɺɸʅʅʓʍ  ʊɽʈʈʀʊʆʈʀʁ ʅɸ ʇʈʀʄɽʈɽ ʊʖʄɽʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ANALYSIS  OF THE METHODOLOGY  FOR CALCULATION  OF THE 

MANAGEMENT  EFFICIENCY  OF URBANIZED  TERRITORIES  ON THE EXAMPLE  

OF THE TYUMEN  REGION  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʢ 

ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʚʝʜʝʥʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥ  ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʩʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʨʠʤʝʨʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

Abstract. The article presents and analyzes the regulatory and legal framework for the 

development of transport infrastructure, gives the socio-economic characteristics of the territory 

where the object of study is located, and also develops an algorithm for evaluating the 

effectiveness of managing urbanized territories and proposes a methodology for calculating the 

effectiveness of managing urbanized territories on the example of the Tyumen region. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʫʨʙʘʥʠʟʘʮʠʷ, ʤʝʪʦʜʠʢʘ 

ʠʩʯʠʩʣʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

Keywords: land and property complex, urbanization, calculation methodology, effectiveness of 

land management 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1], ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʨʝʜʠ ʧʨʦʯʠʭ ʚʢʣʶʯʘʶʪ ʧʨʠʥʷʪʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʠ 

ʧʨʦʛʨʘʤʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʦʝ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʮʝʥʢʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʚʦʧʨʦʩʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʠʥʪʝʨʝʩʘʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. 

ɸʜʝʢʚʘʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʧʦʣʠʪʠʢʠ, ʚ ʩʬʝʨʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʘ, ʠ ʝʝ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʠʩʪʦʨʠʷ, ʠʤʝʥʥʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʚʦʧʨʦʩʳ: ʢʘʢʦʚʦ ʧʦʥʠʤʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʢʠʝ ʩʪʘʥʜʘʨʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɹʦʣʴʰʘʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʜʠʢʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʝʨʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ 

ʨʝʰʝʥʠʷʤ ʥʘ ʫʨʦʚʥʝ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʭʦʜʠʪ ʚ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. ʄʥʦʛʠʝ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʤʝʪʦʜʠʢ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ʦʮʝʥʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʦʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʜʠʥʘʤʠʢʝ ʫʨʦʚʥʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʪʘʙʣ.1). 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʮʝʥʢʝ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤʳ ʦʮʝʥʢʠ. 

ʕʪʠ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ ʧʦʤʦʞʝʪ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʦʮʝʥʢʠ. 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ, ʘ ʪʘʢʞʝ ʧʣʘʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʠʣ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ. ʫʧʨʘʚʣʝʥʠʝ, ʚʢʣʶʯʘʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ð ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʠ ʜʠʥʘʤʠʢʝ (ʨʠʩʫʥʦʢ 1). 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʙʘʣʘʥʩʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʨʠʯʥʳʡ ʧʦʜʭʦʜ, ʦʪʨʘʞʘʷ ʥʘ 
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ʤʘʪʨʠʮʝ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ 

ʯʝʨʝʟ ʧʨʠʚʝʜʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. 

ʀʥʜʠʢʘʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʪʴ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ (ʪʘʙʣʠʮʘ 3) 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʜʥʦʤ 

ʛʨʘʬʠʢʝ ʚʩʝ ʠʥʜʠʢʘʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʢ ʩʦʧʦʩʪʘʚʠʤʦʡ ʚʝʣʠʯʠʥʝ, ʪʦ ʝʩʪʴ 

ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦ ʟʥʘʯʝʥʠʶ ʦʪ 0 ʜʦ 1. ɺ ʙʘʟʦʚʦʤ ʛʦʜʫ 

ʢʘʞʜʳʡ ʠʥʜʠʢʘʪʦʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʦʪ ç0è ʜʦ 1; ʧʦ ʢʘʞʜʦʤʫ ʧʘʨʘʤʝʪʨʫ ï 10 ʙʘʣʣʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ 1. 
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ʛʜʝ Xn ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʠʥʜʠʢʘʪʦʨʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ; 

XN ï ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʜʠʢʘʪʦʨʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ; 

Xmin ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʦ ʚʩʝʤ ʘʥʘʣʠʟʠʨʫʝʤʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʟʘ ʧʝʨʠʦʜ, ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʦʛʦ; 

Xmax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʦ ʚʩʝʤ ʘʥʘʣʠʟʠʨʫʝʤʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʟʘ ʧʝʨʠʦʜ, ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʦʛʦ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʜʣʷ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ, ʨʝʢʦʤʝʥʜʫʝʤʦʝ 

ʇʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ (ʇʈʆʆʅ). 

ɺ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʇʈʆʆʅ, ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ð ʦʞʠʜʘʝʤʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ. ʕʪʠ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ 

ʦʙʳʯʥʦ ʦʪʨʘʞʘʶʪʩʷ ʚ ʪʘʢʦʤ ʚʩʝʦʙʲʝʤʣʶʱʝʤ ʧʦʢʘʟʘʪʝʣʝ, ʢʘʢ ʠʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʜʘʣʝʝ (ʀʈʏʇ). ɺʘʞʥʦ ʦʪʤʝʪʠʪ, ʯʪʦ ʀʈʏʇ ʷʚʣʷʝʪʩʷ ʙʘʨʦʤʝʪʨʦʤ ʧʝʨʝʤʝʥ ʚ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʯʝʣʦʚʝʢʘ ʠ ʩʣʫʞʠʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʦʛʨʝʩʩʘ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʧʦ ʥʘʰʝʡ ʤʝʪʦʜʠʢʝ ʵʪʠʤ ʪʨʝʤ ʠʥʜʠʢʘʪʦʨʘʤ (ʫʨʦʚʝʥʴ ʞʠʟʥʠ, 

ʩʦʩʪʦʷʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʧʨʠʩʚʦʝʥʘ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ 0,6, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʚʰʠʤʩʷ 6 ʛʨʫʧʧʘʤ ʠʥʜʠʢʘʪʦʨʦʚ ð ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ 0,4. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ 2. 

 

ʛʜʝ K i ð ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ; 

K ʩ ʠʥʜʝʢʩʦʤ ð ʦʙʱʠʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʛʨʫʧʧʝ ʠʥʜʠʢʘʪʦʨʦʚ: Kl ï ʦʮʝʥʢʠ 

ʨʦʚʥʷ ʞʠʟʥʠ; 

Kh ï ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; Ko ï ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

Kph ï ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ; Ka ï ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ; 
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Kc ï ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʳ; Ke ï ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

Kt ï ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

Khcs ï ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʬʝʨʳ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚʘʣʦʚʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ɺʊʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʥʘ ʤʘʪʨʠʮʝ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʩʪʠ ʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ, ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʚʝʜʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʧʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ɺʊʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷè. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ 22 ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ (ʪʘʙʣʠʮʘ 3.1) ʧʦ 3 ʢʨʫʧʥʳʤ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʊʶʤʝʥʴ, ʉʫʨʛʫʪ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ) ʟʘ 2019-2022 ʛʦʜʳ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʬʘʢʪʦʨʦʚ, ʧʦʚʣʠʷʚʰʠʭ ʥʘ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʛʦʨʦʜʫ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʙʱʠʝ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʠʥʜʠʢʘʪʦʨʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʪʨʘʞʝʥʳ 

ʥʘ ʣʝʧʝʩʪʢʦʚʳʭ ʜʠʘʛʨʘʤʤʘʭ. 

 

ʇʦ ʜʘʥʥʳʤ ʚ ʪʘʙʣʠʮʳ 4, ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʧʦ 3 ʢʨʫʧʥʳʤ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. 
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ʂʘʢ ʧʦʢʘʟʘʣ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʚ ʛʦʨʦʜʝ ʊʶʤʝʥʴ ʚʳʰʝ, ʟʘ 2018-2021 ʛʦʜʳ ʚʳʷʚʣʝʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʧʦʚʣʠʷʚʰʠʭ ʥʘ 

ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʛʦʨʦʜʫ ʊʶʤʝʥʴ ʙʳʣʘ ʧʦʣʫʯʝʥʥʘʷ ʣʝʧʝʩʪʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, 

ʧʨʠʤʝʨ ʫʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʅʘʩʝʣʝʥʠʝ ʊʶʤʝʥʠ ʟʘ 10 ʣʝʪ ʚʳʨʦʩʣʦ ʥʘ ʪʨʝʪʴ, ʘ ʧʦ ʠʪʦʛʘʤ ʧʦʩʣʝʜʥʝʡ ʧʝʨʝʧʠʩʠ 

ʚʤʝʩʪʝ ʩ ʊʶʤʝʥʩʢʠʤ ʨʘʡʦʥʦʤ ʦʙʣʘʩʪʥʘʷ ʩʪʦʣʠʮʘ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ ʧʣʘʥʢʠ ʚ ʤʠʣʣʠʦʥ 

ʞʠʪʝʣʝʡ. ɺ 2010 ʛʦʜ, ʛʦʨʦʜ ʊʶʤʝʥʴ 600 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ, 2022 ð 828 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ. 

ʆʜʥʦ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʘʢʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ð ʨʘʟʚʠʪʠʝ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʇʦ ʦʙʲʝʤʘʤ ʚʚʦʜʘ ʥʦʚʦʩʪʨʦʝʢ ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 2022 ʩʪʘʣʘ 
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ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʅʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʟʜʝʩʴ ʚʦʟʚʝʜʝʥʦ ʙʦʣʝʝ ʢʚʘʜʨʘʪʥʦʛʦ 

ʤʝʪʨʘ ʞʠʣʴʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʦʚʳʭ ʜʦʤʦʚ ʧʦʷʚʠʣʘʩʴ ʚ ʊʶʤʝʥʠ ʠ ʊʶʤʝʥʩʢʦʤ ʨʘʡʦʥʝ. 

ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʦʟʥʘʯʘʝʪ, ʢʦʥʝʯʥʦ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɺ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʧʷʪʠ ʣʝʪ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 25 ʜʝʪʩʘʜʦʚ ʠ 45 ʥʦʚʳʭ ʰʢʦʣ. ʇʦʷʚʣʷʶʪʩʷ ʚ ʨʝʛʠʦʥʝ 

ʥʦʚʳʝ ʜʦʨʦʛʠ ʠ ʨʘʟʚʷʟʢʠ, ʙʦʣʴʰʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʩʢʦʨʝ ʥʘʯʥʝʪʩʷ ʚ ʘʵʨʦʧʦʨʪʫ çʈʦʱʠʥʦè. 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʩʦʩʪʘʚʠʣ 63,08 ʙʘʣʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʞʠʣʠʱʥʳʝ 

ʫʩʣʦʚʠʷ ï 76,57, ʜʦʭʦʜ ʥʘʩʝʣʝʥʠʷ ï 54,06. ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚ ʩʪʦʣʠʮʝ ʍʄɸʆ ʦʮʝʥʠʣʠ 84,1 

ʙʘʣʣʘ, ʛʦʨʦʜ ʪʘʢʞʝ ʧʨʠʟʥʘʥ ʣʠʜʝʨʦʤ ʧʦ ʫʨʦʚʥʶ ʵʢʦʣʦʛʠʠ ï 56,66. 

ɺ ʉʫʨʛʫʪʝ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʧʦʣʫʯʠʣʠ 78,95 ʙʘʣʣʘ , ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʪʦʣʠʮʘ ʦʢʨʫʛʘ ʪʨʘʜʠʮʠʦʥʥʦ ʣʠʜʠʨʫʝʪ ʧʦ ʜʦʭʦʜʘʤ ʥʘʩʝʣʝʥʠʷ ï 58,04 ʙʘʣʣʘ, , ʵʢʦʣʦʛʠʷï 

53,25. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʉʫʨʛʫʪʘ ï 65,54. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʪʘʢ ʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

ʥʘʯʠʥʘʷ ʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʚʢʣʶʯʘʶʱʠʭ ʛʝʥʝʨʘʣʴʥʫʶ 

ʧʣʘʥʠʨʦʚʢʫ ʠ ʯʝʨʪʳ, ʟʘʢʘʥʯʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʟʘʩʪʨʦʡʢʠ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ 

ʙʘʣʘʥʩʝ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʩʧʣʘʥʠʨʦʚʢʠ, ʤʝʞʝʚʘʥʠʷ. 

ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʛʨʘʜʦʫʩʪʨʦʡʩʪʚʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʬʝʨʳ ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʩʝʡ ʈʌ ʠ ʝⱪ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʥʠʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʚʩʝʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤ ʠ ʣʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ 

ʟʘʥʷʪʴʩʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʛʦʨʦʜʘ ʊʶʤʝʥʴ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 48,9%, ʜʣʷ ʉʫʨʛʫʪʘ 46,6%, ʘ ʜʣʷ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ 51,2 %,ʜʘʣʝʝ ʚ ʪʘʙʣʠʮʝ 3.5 ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. 
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ʇʦ ʜʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 5, ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʷʤ ʥʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ 3 ʢʨʫʧʥʳʤ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʨʝʡʪʠʥʛ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ çʀʥʩʪʠʪʫʪ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ çʋʨʙʘʥʠʢʘè. ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʛʦʨʦʜʘ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ 175 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 8. 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʦʨʷʜʢʘ 25 ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ. 

ʇʝʨʚʳʡ ʢʨʠʪʝʨʠʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʣʴʝʤ ʥʘ ʯʝʣʦʚʝʢʘ, ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʘʪʦʚ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ, ʫʨʦʚʝʥʴ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʚʥʝʰʥʷʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʩʪʝʧʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʟʷʣʠ ʩʪʦʠʤʦʩʪʴ ʞʠʟʥʠ. ɺ ʵʪʦʪ 

ʢʨʠʪʝʨʠʡ ʚʦʰʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʝʥʜʳ 

ʦʜʥʦʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ, ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ 

ɾʂʍ, ʧʦʢʫʧʘʪʝʣʴʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʛʦʨʦʜ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʛ ʥʘʙʨʘʪʴ 50 ʙʘʣʣʦʚ. ɺ ʠʪʦʛʦʚʦʡ ʩʫʤʤʝ 

ʉʫʨʛʫʪ ʥʘʙʨʘʣ 77,8 ʙʘʣʣʘ, ʊʶʤʝʥʴ ï 71,6. ʆʙʦʡʪʠ ʦʙʣʘʩʪʥʫʶ ʩʪʦʣʠʮʫ ʩʤʦʛ ʪʦʣʴʢʦ 

ʂʨʘʩʥʦʜʘʨ, ʥʘʙʨʘʚʰʠʡ 74,4 ʙʘʣʣʘ. ɺ ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʚʦʰʝʣ ʪʘʢʞʝ ʅʠʞʥʝʚʘʨʪʦʚʩʢ, 

ʥʘʙʨʘʚʰʠʡ 68,4 ʙʘʣʣʘ ʧʦ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʫʣʫʯʰʠʣʦʩʴ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ, ʪʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʡ, 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ, ʪʘʢʞʝ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʝʪʘ ʜʠʥʘʤʠʢʠ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ), ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 
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ʨʝʛʠʦʥʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ) ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʊʶʤʝʥʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʘʪʝʛʦʨʠʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʣʦʥʥʦ ʧʦʥʠʤʘʪʴ ʧʦʜ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ 

ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ, ʯʝʤ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʦʣʴʢʦ ʢʘʢ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʙʣʠʮʝ 3.6, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʛʨʫʧʧʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʊʶʤʝʥʴ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

73,58), ʉʫʨʛʫʪ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 69,12) ʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ   73,32). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʮʝʣʝʡ ʠ 

ʨʝʰʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʊʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʩʨʝʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʣʦʚʠʷ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʥʦʨʤʘʣʴʥʦʛʦ ʙʳʪʘ ʠ ʦʪʜʳʭʘ, ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ [9]. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʩʯʝʪʫ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʋʩʠʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ 

ʥʘ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [10]. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʷʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝ. 

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʧʦʢʘ ʝʱʝ ʥʝʪ ʥʦʨʤʘʪʠʚʥʦ-ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʢʨʠʪʝʨʠʝʚ ʠʭ ʦʮʝʥʢʠ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʥʘ 

ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ. ʄʝʞʜʫ ʪʝʤ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʜʝʡʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚʳʷʚʣʝʥʠʷ ʦʩʪʨʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʤʘʩʰʪʘʙʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
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ʧʦʜʜʝʨʞʢʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ ʫʨʦʚʥʝʡ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ʉʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ: 

1. ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

2. ɼʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

3. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʣʝʢʫʱʘʷ ʯʨʝʟʤʝʨʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʜʥʠ ʩʫʙʲʝʢʪʳ ʠ ʩʥʠʞʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʫ ʜʨʫʛʠʭ. 

4. ʅʠʟʢʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʙʠʟʥʝʩʘ ʚ ʨʘʟʚʠʪʠʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʠʤʝʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʦʛʨʘʥʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʬʝʨʘʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ, ʥʘʨʷʜʫ ʩ ʠʤʝʶʱʠʤʠʩʷ ʧʦʜʭʦʜʘʤʠ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʧʦʣʥʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ 

ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʙʲʝʢʪʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɻʨʘʞʜʘʥʠʥ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ 

ʣʠʮʦ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʷʚʣʷʶʪ ʙʦʣʴʰʫʶ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

http://qje.su/wp-content/uploads/2023/02/Emblema-MEZH.png
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1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʟʝʤʝʣʴʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʫʨʦʚʥʷʭ. 

2. ʈʘʩʢʨʳʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʘʨʝʥʜʫ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

3. ʈʘʩʩʤʦʪʨʝʪʴ ʢʦʤʧʣʝʢʩ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʧʨʦʮʝʩʩʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʦʜ 

ʦʙʲʝʢʪ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

Abstract. The article is devoted to the implementation of engineering and geodetic surveys of 

linear structures at the object of the oil and gas complex. A citizen or a legal entity that needs a 

land plot for construction shows great interest in the timely and high-quality registration of land 

management documentation. The procedure for granting land plots for construction has been 

developing for a long time, is constantly being improved and determined by the current 

regulatory legal acts of the Russian Federation. The article is aimed at analyzing and considering 

the procedure for granting a land plot for the construction of industrial facilities in accordance 

with the legislation of the Russian Federation. To achieve this goal, it is necessary to solve the 

following tasks: 

1. To analyze the regulatory and legal documents governing land relations in the Russian 

Federation at the federal, regional and municipal levels. 

2. Disclose the procedure for granting land plots for lease for the construction of industrial 

facilities. 

3. To consider the complex of geodetic works in the process of engineering surveys for the 

object of the oil and gas complex. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪʳ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʢʦʤʧʣʝʢʩ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʣʠʥʝʡʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

Keywords: objects of the oil and gas complex, engineering surveys, a complex of geodetic 

works, industrial land, linear structures 

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪ ʠʟʫʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʨʘʡʦʥʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ð ʖʛʨʘ ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʟʘʧʘʩʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 2,78 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴ ʨʘʡʦʥʘ. 

ʈʘʡʦʥ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 60 ʢʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʪ ʦʢʨʫʞʥʦʛʦ ʮʝʥʪʨʘ ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʨʝʢʠ ʀʨʪʳʰ (ʨʠʩʫʥʦʢ 1). 
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ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʦʡʤʝ ʨʝʢʠ ʀʨʪʳʰ, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʆʙʴ. ɼʦʣʠʥʘ ʨʝʢʠ ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʪʨʘʧʝʮʝʠʜʘʣʴʥʘʷ, ʰʠʨʠʥʦʡ ʜʦ 22 ʢʤ. ʇʨʘʚʳʡ ʩʢʣʦʥ ʜʦʣʠʥʳ ʚʳʩʦʪʦʡ ʜʦ 40 ʤ, 

ʢʨʫʪʦʡ, ʤʝʩʪʘʤʠ ʦʙʨʳʚʠʩʪʳʡ, ʣʝʚʳʡ ï ʧʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʘʚʦʙʝʨʝʞʥʳʤ 

ʩʢʣʦʥʦʤ ʜʦʣʠʥʳ ʨ. ʂʦʥʜʳ. 

ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʚ ʧʦʡʤʝ ʨʝʢʠ ʀʨʪʳʰ ʨʘʩʧʦʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʟʝʨ ʩ 

ʧʣʦʱʘʜʴʶ ʟʝʨʢʘʣʘ ʦʪ 0,005 ʜʦ 0,8 ʢʤ. ʢʚ. ʇʦ ʛʣʫʙʠʥʝ ʦʟʝʨʥʦʡ ʯʘʰʠ ʜʘʥʥʳʝ ʦʟʝʨʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʛʣʫʙʠʥʳ ʨʝʯʥʳʭ ʨʫʩʝʣ. ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʝ ʦʟʝʨʘ ʥʝ ʠʤʝʶʪ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ 

ʨʝʯʥʘʷ ʜʦʣʠʥʘ ʀʨʪʳʰʘ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʡʤʳ ʨ. ʀʨʪʳʰ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʣʝʞʝʥʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʩʦʪʥʳʤʠ ʧʦʷʩʘʤʠ 

ʧʦʡʤʝʥʥʦʩʪʠ. 
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ʇʨʠʨʦʜʘ ʫʯʘʩʪʢʘ ʨʘʙʦʪ ʦʯʝʥʴ ʭʨʫʧʢʘʷ. ʕʪʦʪ ʬʘʢʪʦʨ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʫʯʪʝʥ 

ʧʨʠ ʦʪʚʦʜʝ ʟʝʤʝʣʴ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʳʩʢʘʥʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʩʧʦʣʥʠʪʝʣʴ ʨʘʙʦʪ ʦʙʨʘʪʠʣʩʷ ʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʟʘʷʚʣʝʥʠʝʤ ʦ ʚʳʙʦʨʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ. 

ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ ʠ ʘʢʪʘ ʚʳʙʦʨʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ [1]. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ çʟʝʤʣʠ ʟʘʧʘʩʘè ʠ çʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʚ ʢʘʪʝʛʦʨʠʶ çʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʦʪʚʦʜʫ ʟʝʤʝʣʴ ʧʦ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. ɺʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʧʣʦʱʘʜʝʡ, ʧʦʣʫʯʝʥʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʚʣʘʜʝʣʴʮʘʤʠ ʟʝʤʝʣʴ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʦʙʲʝʢʪ [3]. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ, 

ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʅʘ ʦʙʲʝʢʪʝ ʨʘʙʦʪ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ ʧʦ ʣʠʥʠʷʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʃʕʇ: 

½ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʣʠʥʠʠ; 
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½ ʚʝʰʝʥʠʝ ʣʠʥʠʠ ʠ ʨʘʟʙʠʚʢʘ ʧʠʢʝʪʘʞʘ; 

½ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʦ ʧʠʢʝʪʘʞʫ ʪʨʘʩʩʳ; 

½ ʟʘʢʨʝʧʣʝʥʠʝ ʪʨʘʩʩʳ; 

½ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʥʝʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʰʪʘʙʘ 1:2000 ʩ ʩʝʯʝʥʠʝʤ 

ʨʝʣʴʝʬʘ 1 ʤ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʥʝʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʰʪʘʙʘ 1:1000 ʩ 

ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 1 ʤ ʚ ʤʝʩʪʘʭ ʧʝʨʝʭʦʜʦʚ ʠ ʦʪʤʳʢʘʥʠʡ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 

ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʰʪʘʙʘ 1:1000 ʩ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 1 ʤ ʜʣʷ ʮʝʣʝʡ 

ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ɺʃ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʢʦʤʧʣʝʢʩ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ IV ʪʝʭʥʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʪʨʘʩʩʝ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ: 

½ ʠʟʤʝʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʥʘ ʚʩʝʭ ʦʩʝʚʳʭ ʠ ʫʛʣʦʚʳʭ ʩʪʘʥʮʠʷʭ; 

½ ʧʨʦʤʝʨ ʣʠʥʠʡ; 

½ ʨʘʟʙʠʚʢʫ ʧʠʢʝʪʘʞʘ; 

½ ʪʝʭʥʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʦ ʧʠʢʝʪʘʤ, ʧʣʶʩʦʚʳʤ ʪʦʯʢʘʤ ʠ ʧʫʥʢʪʘʤ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʠ 

ʪʨʘʩʩʳ; 

½ ʧʨʠʚʷʟʢʫ ʪʨʘʩʩʳ ʚ ʧʣʘʥʦʚʦʤ ʠ ʚʳʩʦʪʥʦʤ ʦʪʥʦʰʝʥʠʷʭ ʢ ʠʩʭʦʜʥʳʤ ʧʫʥʢʪʘʤ; 

½ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʧʦʣʦʩʳ ʚʜʦʣʴ ʠʟʳʩʢʠʚʘʝʤʦʡ ʘʚʪʦʜʦʨʦʛʠ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʛʣʘʚʥʦʛʦ ʠʥʞʝʥʝʨʘ ʧʨʦʝʢʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʥʘ ʩʪʘʜʠʠ çʇʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷè ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʧʦʜʲʝʟʜʥʦʡ ʘʚʪʦʜʦʨʦʛʝ IV-ʡ ʪʝʭʥʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʢ ʧʣʦʱʘʜʢʝ ʢʫʩʪʦʚ ʩʢʚʘʞʠʥʳ ˉ 79 

(ʨʠʩʫʥʦʢ 2). 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦʣʝʚʳʤ ʪʨʘʩʩʠʨʦʚʘʥʠʝʤ ʩ 

ʟʘʢʨʝʧʣʝʥʠʝʤ ʦʩʠ ʪʨʘʩʩʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʟʥʘʢʘʤʠ, ʟʘʤʘʨʢʠʨʦʚʘʥʥʳʤʠ ʤʘʩʣʷʥʦʡ 

ʢʨʘʩʢʦʡ. 

ɺʩʝ ʠʩʭʦʜʥʳʝ ʧʫʥʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʭʨʘʥʥʦʩʪʠ. ʊʦʯʥʦʩʪʴ ʧʫʥʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ 

ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ (ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ ʚ ʪʝʦʜʦʣʠʪʥʳʭ 

ʭʦʜʘʭ ʥʝ ʤʝʥʝʝ 1:4500 ð 1:8200, ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʥʝʚʷʟʢʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 

ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ, ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ Fhʜʦʧ.= Ñ50 ʤʤ, ʛʜʝ L ï ʜʣʠʥʘ ʭʦʜʘ ʚ ʢʤ) 

[5]. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʧʨʠʤʝʥʷʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ Nikon DTM-352W, 

ʥʠʚʝʣʠʨʳ ʤʘʨʢʠ Spectra Precision AL-24, ʥʠʚʝʣʠʨʥʳʝ ʨʝʡʢʠ ʈʅ-10. 
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ʋʨʘʚʥʠʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʧʫʥʢʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʪʨʘʩʩʘʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ, ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʇʕɺʄ ʚ ʢʘʤʝʨʘʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʨʘʚʥʠʚʘʥʠʷ ʫʛʣʦʚʳʝ 

ʥʝʚʷʟʢʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ, ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ: Fɓʜʦʧ = Ñ1,0Â, ʛʜʝ n ï 

ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʦʚ ʚ ʭʦʜʝ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1:2000 [6]. 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʨʘʟʙʠʪʦʤʫ ʧʠʢʝʪʘʞʫ ʪʨʘʩʩʳ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʪʨʘʩʩʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʜʦʣʴʥʘʷ ʥʠʚʝʣʠʨʦʚʢʘ ʪʨʘʩʩʳ 

ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪʤʝʪʦʢ ʢ ʧʫʥʢʪʘʤ ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ 

ʧʝʨʝʭʦʜʦʚ, ʧʣʦʱʘʜʦʢ, ʪʨʘʩʩʠʨʦʚʢʠ ʜʦʨʦʛ, ʦʙʲʝʢʪʦʚ ʩʚʷʟʠ ʠ ʪ.ʜ. 

ɺʳʩʦʪʥʳʝ ʟʥʘʢʠ (ʨʝʧʝʨʳ) ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʨʘʩʩʝ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʯʝʨʝʟ 15-20 ʢʤ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʧʝʨʝʭʦʜʘʭ ʯʝʨʝʟ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ 

[2]. ɺʨʝʤʝʥʥʳʝ ʨʝʧʝʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʯʝʨʝʟ 3-5 ʢʤ ʧʦ ʪʨʘʩʩʝ. ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʫ ʨʝʧʝʨʦʚ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʪʨʘʩʩʳ (25-40 ʤ) ʩ ʧʨʠʚʷʟʢʦʡ ʠʭ ʢ 

ʧʠʢʝʪʘʞʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʧʝʨʦʚ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʙʨʫʙʢʠ ʨʝʣʴʩ, ʪʨʫʙʳ, ʧʥʠ ʩʚʝʞʝʩʨʫʙʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʫʛʦʣʦʢ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʠ ʪ.ʧ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʠʜʦʨʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʝʨʝʭʦʜʘʭ ʯʝʨʝʟ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʢʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ 

ʤʘʩʰʪʘʙʘ 1:2000 ʠ 1:1000 [4]. 

ʀʟʳʩʢʘʥʥʳʝ ʪʨʘʩʩʳ ʥʘʥʝʩʝʥʳ ʥʘ ʧʣʘʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 
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ʇʨʦʜʦʣʴʥʳʝ ʧʨʦʬʠʣʠ ʧʦ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʧʦʩʪʨʦʝʥʳ ʚ ʤʘʩʰʪʘʙʘʭ: ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ï 

1:5000, ʚʝʨʪʠʢʘʣʴʥʳʡ ï 1:500, ʥʘ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʨʫʯʝʡ ï ʚ ʤʘʩʰʪʘʙʘʭ: ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ï 

1:200, ʚʝʨʪʠʢʘʣʴʥʳʡ ï 1:200 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ çMicrostationè ʠ 

çʇʨʦʬʠʣʴè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʍʄɸʆ ʚ ʦʙʣʘʩʪʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

2. ʀʟʫʯʝʥ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʟʝʤʝʣʴ ʟʘʧʘʩʘ, ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʬʦʥʜ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ) ʧʦʜ ʦʙʲʝʢʪʳ ʧʦ 

ʧʨʦʝʢʪʫ: çʆʙʫʩʪʨʦʡʩʪʚʦ ʦʙʲʝʢʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʖʞʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷè ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ï 125,2017ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ: ʚ ʘʨʝʥʜʫ ʥʘ ʩʨʦʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 5 ʣʝʪ ï 76,0040 ʛʘ, ʚ ʘʨʝʥʜʫ ʥʘ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʣʠʮʝʥʟʠʠ ʜʦ 2038 ʛ. ï 49,1977 

ʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʝʢʪʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ 

ʮʠʬʨʦʚʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʄʦʨʜʦʚʠʠ. 

ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè, ʚʢʣʶʯʘʶʱʘʷ ʩʠʩʪʝʤʫ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʸʚ: ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʄʦʨʜʦʚʠʠ, ʪʫʨʠʩʪʩʢʠʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʨʘʝʚʝʜʦʚ, ʪʫʨʠʩʪʦʚ ʠ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. ʇʨʦʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʘʟʚʝʨʥʫʪʘ 

ʥʦʚʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʚʝʙ-ʩʠʩʪʝʤʘ (ʛʝʦʧʦʨʪʘʣ), ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ ʨʝʛʠʦʥʘ ʠ 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʠʢʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʦʮʝʩʩʘʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʛʠʦʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʥʘʩʣʝʜʠʷ ʚ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʄʦʨʜʦʚʠʠ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʠ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

Abstract. The article describes the project, within the framework of which a digital interactive 

map ñNatural and cultural heritage of Mordovia. Traveling with the Russian Geographical 

Societyò, which includes a system of thematic layers: objects of natural and historical heritage of 

the cultural landscape of Mordovia, tourist routes for students, local historians, tourists and 

travelers. The project is focused on the development of digital technologies in geographical 

research: from a technical point of view, a new geo-information web system (geoportal) has been 

developed and deployed, through which spatial data on the natural and cultural heritage of the 

region are visualized and distributed via the Internet. Based on the methodology presented in the 

article for a comprehensive geographical analysis of natural and historical heritage objects, based 

on the processes of systematization, geoinformation mapping and the effective use of diverse 
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information about the region to ensure the development of domestic tourism, the tasks of 

mapping and identifying the features of objects in cultural landscapes of Mordovia. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʧʦʨʪʘʣʳ, ʮʠʬʨʦʚʘʷ ʢʘʨʪʘ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʦʙʱʝʩʪʚʦ 

Keywords: geoportals, digital map, geographic information systems, spatial data, natural and 

cultural heritage, Russian Geographical Society 

ɺʚʝʜʝʥʠʝ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ  ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʦ-ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ, ʥʘʩʝʣʝʥʠʠ, ʭʦʟʷʡʩʪʚʝ, ʦʙʲʝʢʪʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ  ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʷʟʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʙʱʥʦʩʪʝʡ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʧʨʠʦʙʨʝʪʘʝʪ ʫʩʢʦʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʩʪʘʚʦʤ 

ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʈɻʆ) ʢ ʘʢʪʫʘʣʴʥʦʡ ʮʝʣʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ 

çʧʨʦʚʝʜʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʛʝʦʛʨʘʬʠʠ, ʩʦʭʨʘʥʝʥʠʶ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʈʦʩʩʠʠ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʰʠʨʦʢʦʤʫ 

ʧʨʠʚʣʝʯʝʥʠʶ ʤʦʣʦʜʝʞʠ ʢ ʥʘʫʯʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ ʚ ʦʙʣʘʩʪʠ ʛʝʦʛʨʘʬʠʠ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ 

ʟʥʘʥʠʡè. ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʦʙʨʝʪʘʝʪ 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʦʚ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʨʘʝʚʝʜʦʚ, ʪʫʨʠʩʪʦʚ ʠ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʫʨʧʨʦʜʫʢʪʘ ʠ ʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʛʝʦʛʨʘʬʠʷ ʧʨʠʟʚʘʥʘ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʙʦʨʘ ʠ ʠʥʪʝʛʨʘʮʠʠ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʘʵʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʩʠʩʪʝʤ ʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʆʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʝʛʦʜʥʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ 
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ʚʳʯʠʩʣʝʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ  ʚʳʯʠʩʣʝʥʠʡ [1]. ʇʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʢʦʥʩʦʣʠʜʠʨʫʝʤʳʝ ʤʘʩʩʠʚʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʛʠʙʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʦʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠʥʷʪʠʷ 

ʚʟʚʝʰʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [2]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʛʠʦʥʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. ʆʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʩʦʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʙʘʟʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʝʢʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘʩʣʝʜʠʷ ʢʘʢ ʦʩʥʦʚʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʫʨʠʩʪʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ ʧʦ ʦʙʲʝʢʪʘʤ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʈʦʩʩʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʛʝʦʩʠʩʪʝʤʘʭ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

½ ʙʘʟʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʦʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ; 

½ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʧʨʠʨʦʜʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʤʧʦʥʝʥʪʳ ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ; 

½ ʠʥʬʦʨʤʘʮʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʟʝʤʝʣʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʠʭʠʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ɻʝʦʧʦʨʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʠ ʚʥʝʜʨʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʧʮʠʡ (ʨʠʩ. 1). ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ 

ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʙʘʟʝ ʩʦʙʩʪʚʝʥʥʦʡ ʠʣʠ ʘʨʝʥʜʫʝʤʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʩʠʩʪʝʤʦʡ ʠ ʜʘʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʦʩʣʦʞʥʷʝʪʩʷ ʟʘʜʘʯʘ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʥʦʚʣʝʥʠʷʤʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʧʘʨʘʜʠʛʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʛʝʦʧʦʨʪʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ, ʟʘʣʦʞʝʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ çʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘè 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʪʦʚʦʛʦ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʝʦʧʦʨʪʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʝʤʦʝ ʝʛʦ ʧʨʦʚʘʡʜʝʨʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʠ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʛʝʦʧʦʨʪʘʣʴʥʳʡ ʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʭʨʘʥʷʪʩʷ ʥʘ 

ʩʝʨʚʝʨʝ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʘ ʢʣʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩ ʧʦʪʨʝʙʠʪʝʣʷ 

ʩʥʠʤʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ 

ʛʝʦʧʦʨʪʘʣʘ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʘʨʢʘʩʘ ʛʝʦʧʦʨʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʜʝʜʫʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʝʦʧʦʨʪʘʣ 

ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʨʝʰʝʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ. ʉ ʜʨʫʛʦʡ ï ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʜʫʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʫʣʫʯʰʝʥʠʷ ʯʘʩʪʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʧʦʨʪʘʣʦʚ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʨʢʘʩʘ ʩʠʩʪʝʤʳ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʜʫʢʪʠʚʥʦʡ ʠ ʠʥʜʫʢʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʡ ʦʙʝʩʧʝʯʠʪ ʵʚʦʣʶʮʠʦʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʨʢʘʩʘ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʧʦʨʪʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʶ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 
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ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʧʦʨʪʘʣʘ ʵʬʬʝʢʪʠʚʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʫʯʝʥʠʠ ʦ ʛʝʦʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʘʷ 

ʩʦʛʣʘʩʥʦ ɺ.ɹ. ʉʦʯʘʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  çéʦʩʦʙʳʡ ʢʣʘʩʩ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ; ʟʝʤʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʠʩʪʝʤʥʦʡ ʩʚʷʟʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʬʝʨʦʡ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè [3, ʩ. 292]. ɺ ʧʨʦʮʝʩʩʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʛʝʦʩʠʩʪʝʤʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʤʝʪʘʛʝʦʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʦʙʲʝʢʪ-

ʩʠʩʪʝʤʳ ʚʤʝʩʪʝ ʩ ʠʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [4]. ʄʝʪʘʛʝʦʩʠʩʪʝʤʳ ï ʦʙʲʝʢʪʠʚʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʠ ʦʨʛʘʥʠʯʝʩʢʠ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʠʥʪʝʟ ʮʠʬʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʵʪʘʧʥʳʡ 

ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʭ  ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʨʘʙʦʪʢʝ, ʘʥʘʣʠʟʫ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ (ʨʠʩ. 2). 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʪʘʛʝʦʩʠʩʪʝʤ ʚʳʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʙʘʟ 

ʜʘʥʥʳʭ: ʣʘʥʜʰʘʬʪʥʳʡ: ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʡ; ʠʩʪʦʨʠʯʝʩʢʠʡ; ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ; ʢʫʣʴʪʫʨʦʣʦʛʠ

ʯʝʩʢʠ; ʵʢʦʥʦʤʠʯʝʩʢʠʡ;  ʵʢʦʣʦʛʠʯʝʩʢʠʡ. ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʦ-ʩʦʮʠʘʣʴʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʛʠʦʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʢʘʨʪ 

ʦʙʱʝʥʘʫʯʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʪʝʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ, ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʧʨʷʞʝʥʦ ʩ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʢʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʛʠʦʥʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ɻʝʦʧʦʨʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ,  ʨʝʘʣʠʟʫʶʱʠʝ 

ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

[5]. ʉʠʩʪʝʤʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʙʘʨʴʝʨʦʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [6], ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʤ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ [7, 8]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʛʝʦʩʠʩʪʝʤ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʦʪʨʘʞʘʝʪʩʷ  ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʛʝʦʧʦʨʪʘʣʝ, ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ [9]. 

ɽʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʬʦʨʤʠʨʫʶʪ ʢʘʨʪʠʥʫ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ʇʦʣʝʟʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʪʘʛʝʦʩʠʩʪʝʤʘʭ ʢʫʣʴʪʫʨʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʨʪʘʣʝ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʨʘʞʝʥʠʠ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʥʘʩʣʝʜʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʥʦ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʜʣʝʞʘʱʝʛʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʩʝʟʦʥʥʦʩʪʠ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʨ. 

ɻʝʦʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʦʩʪʠ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʠʚʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ [10]. ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ: 
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½ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʨʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʠʚʰʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ; 

½ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʨʝʛʠʦʥʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ 

ʨʘʩʩʝʣʝʥʠʷ, ʪʠʧʘ ʠ ʩʪʝʧʝʥʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʟʝʤʝʣʴ; 

½ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʦʚ, ʘʨʭʠʪʝʢʪʫʨʳ, ʨʝʣʠʛʠʦʟʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʠʩʪʝʤʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ, ʬʦʨʤʠʨʫʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ, ʥʘʫʯʥʳʭ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʮʝʥʥʦʩʪʷʭ ʨʝʛʠʦʥʘ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʪʘʢʩʦʥʦʚ,  ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʢ ʣʦʢʘʣʴʥʳʝ 

ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ,  ʪʘʢ ʠ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʛʝʦʧʦʨʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ 

ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ ʛʝʦʧʦʨʪʘʣʘ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ 

ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʩʣʦʡʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʙʦʨʦʚ ʮʠʬʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʩʪʨʦʚʳʭ ʠ ʚʝʢʪʦʨʥʳʭ ʬʦʨʤʘʪʘʭ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʠʥʬʦʨʤʘʪʠʚʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʜʠʥʘʤʠʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʦʛʨʘʤʤ. ʅʘʢʦʥʝʮ, ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʥʘʚʠʛʘʮʠʠ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ ʚ ʨʘʤʢʘʭ 

ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ, ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʠʥʪʝʨʚʘʣʳ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ. 

2. ʉʙʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʚʥʝʰʥʠʭ ʧʨʦʚʘʡʜʝʨʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʪʝʛʨʘʮʠʷ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚ ʛʝʦʧʦʨʪʘʣʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʠʭ ʩʦʩʪʦʷʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺʥʝʜʨʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʭʦʟʷʡʩʪʚʘ, ʨʝʰʘʷ ʧʨʦʙʣʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʛʝʦʧʦʨʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʠʥʪʝʛʨʘʮʠʡ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʈʘʙʦʪʘ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʘʛʝʦʩʠʩʪʝʤ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʰʴ ʧʨʦʩʪʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʧʨʠʨʦʜʝ ʠ 

ʩʦʮʠʫʤʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ɺʭʦʜ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ  çʇʨʠʨʦʜʘè ʨʘʩʢʨʳʚʘʝʪ ʬʦʨʤʫ ʩʦ ʩʭʝʤʦʡ, ʦʪʦʙʨʘʞʘʶʱʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʩʴ 

ʩʦʩʪʘʚ ʚʦʟʤʦʞʥʳʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʏʝʪʢʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʪʦʧʦʦʩʥʦʚʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʠʨʦʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ï 

ʚʪʦʨʠʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʙʦʣʴʰʦʤ ʤʘʩʩʠʚʝ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʚʳʡʪʠ ʥʘ ʥʫʞʥʳʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪ. ɺʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʟʦʚʘ 

(ʚʠʟʫʘʣʠʟʘʮʠʠ) ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʧʦ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ ʛʝʦʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ 

ʛʝʦʠʟʦʙʨʘʞʝʥʠʷ (ʢʘʨʪʳ, ʧʣʘʥʳ, ʬʦʪʦʛʨʘʬʠʠ, ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʥʪʠʨʦʚʢʠ, ʘʵʨʦʬʦʪʦ- ʠ 

ʢʦʩʤʦʩʥʠʤʢʠ ʠ ʪ. ʧ.) ʠ ʪʝʢʩʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʟʨʝʟʝ ʢʘʢ ʧʨʠʨʦʜʥʳʭ 

ʨʘʡʦʥʦʚ (ʦʜʥʦʨʦʜʥʳʭ ʚ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʠʧʦʚʳʭ 

ʣʘʥʜʰʘʬʪʦʚ), ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ. 

ʊʦ ʞʝ ʩʘʤʦʝ, ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ çʉʦʮʠʫʤè ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʧʨʘʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʦʡ, ʦʥ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ (ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʘʟʜʝʣʦʚ çʅʘʩʝʣʝʥʠʝè, 

çʆʨʛʘʥʠʟʘʮʠʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳè, çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷè, 

çʇʨʝʜʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè, ʘ ʪʘʢʞʝ çʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣè. ʇʦʩʣʝ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʥʫʞʥʦʡ ʩʭʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʭʦʜ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʷʯʝʡʢʫ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʣʠ 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ) ʦʪʨʘʩʣʠ ʣʠʙʦ ʧʦʜʦʪʨʘʩʣʠ. ʄʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚ ʩʧʠʩʢʝ ʧʨʝʜʧʨʠʷʪʠʡ (ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ), 

ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʞʝ ʚ ʨʝʞʠʤʝ ʛʠʧʝʨʪʝʢʩʪʘ. ʉʚʝʜʝʥʠʷ ʧʦ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ, ʪʘʢ ʠ ʚ ʬʦʨʤʘʪʝ 

ʣʶʙʦʡ ʠʟ ʧʨʦʛʨʘʤʤ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʚʚʦʜʘ ʛʝʦʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ. 

ʆʙʱʘʷ (ʛʝʥʝʨʘʣʴʥʘʷ) ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʤʘʩʩʠʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʩʨʝʜʥʝʤ ʠ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʷʭ ʦʩʥʦʚʘʥʘ ʥʘ ʩʭʝʤʝ ʙʘʟʠʩʥʦ-ʥʘʜʩʪʨʦʝʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʶʱʝʡ ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʝʛʦ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʧʦ ʪʠʧʫ 
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çʩʫʙʲʝʢʪ ï ʦʙʲʝʢʪè. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʟʘʠʤʥʫʶ 

ʫʚʷʟʢʫ ʵʪʠʭ ʯʘʩʪʝʡ, ʚʳʨʘʞʘʶʱʫʶʩʷ ʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʩʭʝʤ 

ʧʨʦʛʨʘʤʤʥʳʭ ʜʝʡʩʪʚʠʡ (ʙʘʟʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ) ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʧʝʨʘʮʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʝʩʴ ʤʘʩʩʠʚ ʦʧʝʨʘʮʠʡ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʝʣʠʪʩʷ ʥʘ ʦʧʝʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʠ ʥʘʜʩʪʨʦʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʧʨʦʮʝʩʩʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ-ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʝʢʨʫʪʠʥʛʘ ʥʘʩʝʣʝʥʠʷ 

ʠ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʠʩʭʦʜʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʘʩʩʠʚʘ ʦʧʝʨʘʮʠʡ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʧʨʠʚʦʜʠʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ: ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʚʦʩʧʠʪʘʥʠʷ-ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʢʨʫʪʠʥʛʘ ʥʘʩʝʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙ̡ʝʢʪʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʧʨʘʚʢʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ ʜʠʩʧʝʪʯʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ, 

ʦʙʨʘʪʥʫʶ ʧʨʝʜʳʜʫʱʝʡ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤ ʘʛʝʥʪʦʤ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ 

ʦʪʧʨʘʚʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ ʚʨʫʯʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʛʝʦʧʦʨʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʟʘʧʫʩʢʘʪʴʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. 

4. ɺʥʝʜʨʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʢʪʫʘʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʜʦʩʪʫʧʝ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʦ ʠ ʢ ʨʘʟʚʠʪʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ ʠʭ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʚʳʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʦʚ, ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʘʢʪʫʘʣʴʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ: ʧʘʚʦʜʢʦʚ, ʦʧʦʣʟʥʝʡ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʝʦʩʧʦʨʠʤʳʤ ʚʠʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʥʝʜʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʩʦʣʠʜʠʨʫʝʤʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʪʨʠʛʛʝʨʦʚ, ʩʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʦʧʨʝʜʝʣʷʝʤʳʭ ʫʩʣʦʚʠʡ, ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʝʣʝʚʳʭ ʜʝʡʩʪʚʠʡ ʘʢʪʫʘʣʴʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʘ ʜʣʷ 
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ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʧʨʝʦʜʦʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʦʷʚʣʝʥʠʝ 

ʠ ʫʭʦʜ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʳ) ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ (ʚʳʭʦʜ ʟʘ ʧʨʝʜʝʣʳ ʤʠʥʠʤʫʤʘ, 

ʤʘʢʩʠʤʫʤʘ; ʙʳʩʪʨʳʡ ʨʦʩʪ, ʧʘʜʝʥʠʝ). ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ ʘʢʪʫʘʣʴʥʘ 

ʨʘʩʩʳʣʢʘ ʦʧʦʚʝʱʝʥʠʡ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʢʨʫʛʫ ʘʜʨʝʩʘʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʡ (ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ). 

5. ʇʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʟʥʦʨʦʜʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ. ʉʬʝʨʘ 

ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʦʜʝʣʝʡ ʚʝʩʴʤʘ ʰʠʨʦʢʘ, ʧʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʭʨʘʥʝʥʠʝ ʟʥʘʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʪʨʠ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ: ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʪʠʧʳ ʠ ʥʘʙʦʨʳ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢ ʞʝ ʧʝʨʝʯʝʥʴ ʨʝʰʘʝʤʳʭ ʧʨʠ ʵʪʦʤ 

ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ. ʅʦʚʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʠ 

ʩʚʦʡʩʪʚ ʩʦʚʤʝʩʪʥʦ ʩ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʝʰʘʪʴ ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

6. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ 

ʬʫʥʢʮʠʦʥʘʣ ʧʦ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʛʝʦʧʦʨʪʘʣʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ. ʀʥʪʝʨʝʩ ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʩʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʚʢʣʶʯʘʶʱʠʝ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ, 

ʯʪʝʥʠʷ, ʟʘʧʠʩʠ, ʦʙʥʦʚʣʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ. ʏʝʨʝʟ ʢʦʤʧʦʥʝʥʪ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʨʦʣʝʡ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʛʝʦʧʦʨʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʢʦʥʝʮ, ʛʨʘʬʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʤʝʱʘʪʴ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʝʡ ʩ 

ʚʥʝʰʥʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʲʝʢʪʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʨʦʡʢʠ ʧʨʘʚʠʣ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʝʢʪ çʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ 

ʄʦʨʜʦʚʠʠ. ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʟʥʘʥʠʷ ʠ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʄʦʨʜʦʚʠʠ, ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʢʨʘʝʚʝʜʦʚ, ʪʫʨʠʩʪʦʚ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʝʡʰʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʫʨʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. 

ʎʠʬʨʦʚʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʄʦʨʜʦʚʠʠ. 

ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè, ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʣʦʸʚ: ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʄʦʨʜʦʚʠʠ, 

ʪʫʨʠʩʪʩʢʠʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʨʘʝʚʝʜʦʚ, ʪʫʨʠʩʪʦʚ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. ʉ 

ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʘʟʚʝʨʥʫʪʘ ʥʦʚʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʚʝʙ-

ʩʠʩʪʝʤʘ (ʛʝʦʧʦʨʪʘʣ), ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ ʨʝʛʠʦʥʘ ʠ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ɼʦʩʪʫʧ ʢ ʚʝʙ-ʩʠʩʪʝʤʝ, ʨʝʘʣʠʟʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣ 

ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʄʦʨʜʦʚʠʠ. 

ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ 

ʧʣʘʥʝʪʳ, ʛʜʝ ʝʩʪʴ ʀʥʪʝʨʥʝʪ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʝʢʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʘʟʘ ʜʘʥʥʳʭ ʛʝʦʧʦʨʪʘʣʘ ʨʘʟʚʝʨʥʫʪʘ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʩʣʝʜʫʶʱʠʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʷʭ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʢʘʨʪʳ: 1) çʈʝʢʠè ï  ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ; 2) çʆʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠè ï  ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ,  ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ, 

ʟʘʧʦʚʝʜʥʠʢʠ; 3) çɸʨʭʝʦʣʦʛʠʷè ï  ʚʦʟʨʘʩʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʢʫʣʴʪʫʨʘ, 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ; 4) çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳè ï ʪʦʧʦʥʠʤʠʢʘ, ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ (ʧʝʨʚʦʝ 

ʫʧʦʤʠʥʘʥʠʝ), ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ,  ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ; 5) çʉʦʙʦʨʳ ʠ ʭʨʘʤʳè ï

  ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʥʘʩʣʝʜʠʷ; 6) çʄʫʟʝʠè ï ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʠ 

ʢʨʘʝʚʝʜʯʝʩʢʠʝ; 7) çʕʪʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʪʨʳè ï ʵʨʟʷʥʩʢʠʝ ʠ ʤʦʢʰʘʥʩʢʠʝ; 8) çɾʠʟʥʴ 

ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʣʶʜʝʡè ï ʤʝʤʦʨʠʘʣʴʥʳʝ ʧʘʤʷʪʥʠʢʠ; 9) çʊʫʨʠʩʪʩʢʠʝ ʤʘʨʰʨʫʪʳè ï

  ʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ. ɺ ʢʘʯʝʩʪʚʝ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʪʫʨʠʩʪʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ ʚʳʩʪʫʧʘʶʪ ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʧʘʣʦʤʥʠʯʝʩʢʦ-ʪʫʨʠʩʪʩʢʠʡ ʢʣʘʩʪʝʨ çʉʘʥʘʢʩʘʨʴ-

ʊʝʤʥʠʢʦʚè ʠ ʩʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ ï ʛʦʨʦʜ ʉʘʨʘʥʩʢ. 

ʉ ʮʝʣʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. 

ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè (ʨʠʩ. 3). ʉʠʩʪʝʤʘ ʩʦʟʜʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, UI/UX-
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʢ web-ʧʦʨʪʘʣ, ʷʜʨʦʤ ʢʦʪʦʨʦʛʦ 

ʚʳʩʪʫʧʘʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʜʘʥʥʳʭ. 

 

ʉ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʦʩʪʠ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʠʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʠʢʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʨʦʮʝʩʩʘʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʛʠʦʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʄʦʨʜʦʚʠʠ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʥʘʩʣʝʜʠʷ ʚ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʄʦʨʜʦʚʠʠ ʷʚʣʷʶʪʩʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʘ ʦʙʲʝʢʪʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

http://qje.su/wp-content/uploads/2023/03/Bezymyannyj-8.png
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ʮʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ; ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʨʫʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ; 

ʧʦʚʳʰʝʥʠʝ ʠʤʠʜʞʘ ʵʣʝʤʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʘʤʧʘʥʠʡ. 

ɺʝʙ-ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣ ʪʫʨʠʩʪʩʢʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʢʘʨʪʳ çʇʨʠʨʦʜʥʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʄʦʨʜʦʚʠʠ. ʇʫʪʝʰʝʩʪʚʫʝʤ ʩ ʈʫʩʩʢʠʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤè, ʨʘʟʤʝʱʝʥʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʠʛʨʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʨʦʣʴ 

ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʧʫʙʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɼʣʷ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʫʩʪʘʥʦʚʣʝʥ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʚ ʮʝʣʷʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʢ ʥʝʜʦʧʫʱʝʥʠʶ ʚʳʚʝʜʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʝʤʝʣʴ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʩʪʨʦʡʢʠ. ʉʦʛʣʘʩʥʦ ʂʦʥʩʪʠʪʫʮʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʟʝʤʣʷ ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʦʭʨʘʥʷʶʪʩʷ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʢ ʦʩʥʦʚʘ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʨʦʜʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠè, ʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʦʤʦʯʠʡ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʟʝʤʣʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʠ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʜʨʫʛʠʭ ʣʠʮ. 

ɸʚʪʦʨʳ, ʢʦʤʧʣʝʢʩʥʦ ʠʩʩʣʝʜʦʚʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʫʜʝʙʥʫʶ ʧʨʘʢʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʣʠ ʚʦʧʨʦʩʳ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʦʨʦʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʟʥʘʯʠʣʠ 

ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

Abstract. The peculiarities of the circulation of land plots for agricultural purposes are due to 

the public nature of the regulation of land relations. For this category of land, a special legal 

regime has been established for the food security of Russia, which leads to the prevention of the 

removal of these lands from agricultural circulation, as well as the implementation of 

development. According to articles 9 and 36 of the Constitution of the Russian Federation, çland 

and other natural resources are used and protected in the Russian Federation as the basis for the 

life and activities of peoples living in the territory concerned,è and the exercise of powers by 

land owners is limited to conditions of potentially possible damage to the environment and 

violation of the rights and legitimate interests of others. 

The authors comprehensively investigated theoretical and practical problems of legal 

regulation of agricultural land turnover in the Russian Federation. They analyzed judicial 

practice in the field of agricultural land circulation, considered the legal regime of agricultural 

land in the Russian Federation, investigated the peculiarities of land circulation from agricultural 

land, identified a number of significant problems in the legislation in the field of legal regulation 

of agricultural land circulation. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ, 

ʩʜʝʣʢʠ ʩ ʟʝʤʣʝʡ, ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʟʝʤʝʣʴ, ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ 

Key words: agricultural land turnover, land transfer, land transactions, legal regime of land, 

judicial practice  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʩʩʣʝʜʫʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʜʦʛʦʚʦʨʘʤ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, 

ʘʨʝʥʜʳ ʠ ʩʜʝʣʢʘʤ ʩ ʟʝʤʝʣʴʥʳʤʠ ʜʦʣʷʤʠ ʚ ʧʨʘʚʝ ʦʙʱʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʜʝʣʦʢ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʩʫʙʲʝʢʪʥʦʤʫ ʩʦʩʪʘʚʫ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʙʳʪʴ ʩʫʙʲʝʢʪʘʤʠ ʧʨʘʚʘ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʦʙʦʟʥʘʯʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ[16]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ, ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʛʨʘʞʜʘʥʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ ʪʘʢʞʝ 

ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʚʥʦ ʣʠʮʘ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ, ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, 

ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ ʜʦʣʶ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʠʥʦʩʪʨʘʥʥʳʭ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʙʦʣʝʝ ʯʝʤ ʧʷʪʴʜʝʩʷʪ ʧʨʦʮʝʥʪʦʚ, ʤʦʛʫʪ ʚʣʘʜʝʪʴ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʨʘʚʝ ʘʨʝʥʜʳ[5]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ 

ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʛʨʘʞʜʘʥʘʤ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʈʌ[3]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʧʫʥʢʪʘ 2 ʩʪʘʪʴʠ 4 ɿʘʢʦʥʘ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ 

ʈʌ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢʞʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʪʘʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʟʝʤʝʣʴ ï ʥʝ ʤʝʥʝʝ ʯʝʤ 10% ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʤʦʤʝʥʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ɼʘʥʥʳʡ ʨʘʟʤʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʫʙʲʝʢʪʦʚ 

ʈʌ[2,3,5]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʧʨʦʮʝʜʫʨʳ, 

ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
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ʥʘʟʥʘʯʝʥʠʷ. ɺ ʦʙʱʝʤ, ʧʨʦʮʝʜʫʨʘ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʝʩʣʠ ʧʨʠ ʧʨʦʜʘʞʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʚʳʷʩʥʠʪʩʷ, ʯʪʦ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʩʫʙʲʝʢʪʘ ʈʌ, ʪʘʢʞʝ, ʧʣʘʥʠʨʫʝʪ ʝʛʦ 

ʧʨʠʦʙʨʝʩʪʠ, ʪʦ ʪʘʢʠʝ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʧʨʘʚʦ ʧʦʢʫʧʢʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʫʢʘʟʘʥʥʦʛʦ 

ʧʨʘʚʠʣʘ ʚ ʚʠʜʝ ʧʨʦʜʘʞʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʘʫʢʮʠʦʥʘ[3,5,11]. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʦʜʘʪʴ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʙʱʠʪʴ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ 

ʦ ʩʚʦʝʤ ʥʘʤʝʨʝʥʠʠ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ, ʚ 

ʧʠʩʴʤʝʥʥʦʤ ʟʘʷʚʣʝʥʠʠ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʝʛʦ ʨʘʟʤʝʨ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʨʦʢ, ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʚʩʝ ʚʟʘʠʤʦʨʘʩʯʝʪʳ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ 

ʦʙʱʠʡ ʩʨʦʢ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ 3 ʤʝʩʷʮʝʚ [3,14]. 

ɺ ʩʣʫʯʘʝ,   ʝʩʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʦʪʢʘʞʝʪʩʷ ʦʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʝʘʣʠʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʣʠʙʦ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʠʩʴʤʝʥʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʥʝ ʜʘʩʪ 

ʧʠʩʴʤʝʥʥʳʡ ʦʪʚʝʪ, ʩʦʙʩʪʚʝʥʥʠʢ ʠʤʝʝʪ ʧʨʘʚʦ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʪʨʝʪʴʝʤʫ ʣʠʮʫ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʮʝʥʘ ʟʘʢʣʶʯʘʝʤʦʛʦ ʜʦʛʦʚʦʨʘ ʥʝ ʙʫʜʝʪ ʥʠʞʝ ʪʦʡ ʮʝʥʳ, ʢʦʪʦʨʘʷ ʫʢʘʟʘʥʘ ʚ 

ʧʠʩʴʤʝʥʥʦʤ ʫʚʝʜʦʤʣʝʥʠʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʰʠʣ 

ʠʟʤʝʥʠʪʴ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʫ ʥʝʛʦ ʚʦʟʥʠʢʘʝʪ ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ ʧʦʚʪʦʨʥʦʤʫ 

ʠʟʚʝʱʝʥʠʶ ʦʙ ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʘ ʈʌ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [15]. 

ɿʘʢʦʥʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʦʙʱʠʭ ʧʨʘʚʠʣ, ʥʘʧʨʠʤʝʨ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʘʨʝʥʜʫ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʛʦ. ʉʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʨʝʜʥʝʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʚ ʤʝʩʪʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʪʘʢʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. ʇʝʨʝʜʘʯʘ ʘʨʝʥʜʦʚʘʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʪʨʝʭ ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʟʘʢʣʶʯʝʥʠʷ 

ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ ʦ ʥʘʜʣʝʞʘʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ[17]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʯʘʩʪʢʘ ʟʝʤʣʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʦʙ 

ʦʪʢʘʟʝ ʚ ʝʛʦ ʧʝʨʝʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ ʩʦ ʜʥʷ 

ʧʦʜʘʯʠ ʘʨʝʥʜʘʪʦʨʦʤ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ ʠʣʠ ʦʨʛʘʥ 
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ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʤ ʟʘʢʦʥʦʤ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

ɺ ʘʨʝʥʜʫ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ: 

½ ʩʦʩʪʦʷʪ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ; 

½ ʠʤʝʝʪʩʷ ʤʝʞʝʚʦʡ ʧʣʘʥ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠ ʦʬʦʨʤʣʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʤ ʠʥʞʝʥʝʨʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʤʝʞʝʚʦʡ ʧʣʘʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʘʪʨʠʙʫʪʦʤ ʧʨʠ 

ʩʦʚʝʨʰʝʥʠʠ ʣʶʙʳʭ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ[3,5]. 

ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ/ʭ ʥʘʟʥʘʯʝʥʠʷ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʠʪʴ ʫʩʣʦʚʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ 

ʘʨʝʥʜʘʪʦʨʫ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʨʦʢʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʳʢʫʧʥʦʡ 

ʮʝʥʳ[6]. 

ʊʘʢʞʝ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʠ ʚʦʣʝʠʟʲʷʚʣʝʥʠʠ ʛʨʘʞʜʘʥ ʥʘ ʟʘʢʣʶʯʝʥʠʠ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ, ʘʨʝʥʜʘʪʦʨ 

ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʇʨʝʜʝʣʴʥʳʡ ʩʨʦʢ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ï 49 ʣʝʪ[3]. 

ɺʘʞʥʳʤ ʚʠʜʠʪʩʷ, ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ 

ʜʨʫʛʠʝ ʢʘʪʝʛʦʨʠʠ. 

ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ 

ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ: ʟʝʤʣʠ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʝʡ, ʧʘʰʝʥ, ʣʝʩʦʧʦʣʦʩ[3]. 

ʆʙʨʘʱʘʷʩʴ ʢ ʩʪʘʪʠʩʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ 2 ʤʝʩʪʦ ʩʨʝʜʠ ʟʝʤʝʣʴ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ, 1 ʤʝʩʪʦ ï ʟʝʤʣʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ï ʦʢʦʣʦ 22% ʦʪ ʦʙʱʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ[17]. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʜʫʢʮʠʷ, ʢʘʢ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʪʘʢ ʠ ʜʣʷ ʵʢʩʧʦʨʪʘ ʚ ʠʥʦʩʪʨʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʝ ʧʨʘʚʠʣʦ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʜʣʷ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʨʘʡʦʥʳ ʏʝʨʥʦʟʝʤʴʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʦ ʣʝʛʘʣʴʥʦʤ ʧʝʨʝʚʦʜʝ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʠʥʫʶ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ. 
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ʇʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʨʫʜʦʝʤʦʢ ʠ ʜʣʠʪʝʣʝʥ, 

ʪʘʢʞʝ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʩʫʙʲʝʢʪʘ 

ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʪʘʢʦʡ ʧʝʨʝʚʦʜ[16]. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥʳ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʚʦʜ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʠʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʜʝʪʘʣʴʥʦ: 

1. ʠʟʤʝʥʝʥʠʝ/ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʧʦʩʝʣʝʥʠʷ; 

2. ʧʨʠʟʥʘʥʠʝ ʟʝʤʝʣʴ, ʠʤʝʶʱʠʭ ʢʘʪʝʛʦʨʠʶ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʟʘʥʷʪʠʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʟʘʥʦʩʠʪʩʷ ʚ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʚ ʩʚʦʙʦʜʥʦʤ 

ʧʦʨʷʜʢʝ, ʥʘʧʨʠʤʝʨ, ʜʦʧʫʩʢʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ[6]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʠʟʥʘʥʥʳʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ[1]. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ, ʄʠʥʩʝʣʴʭʦʟ ʈʌ ʨʘʟʨʘʙʦʪʘʣʘ ʧʨʦʛʨʘʤʤʫ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ; 

ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʤʝʣʴ ʩ/ʭ ʥʘʟʥʘʯʝʥʠʝ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ[9,10]. 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʦʟʤʦʞʝʥ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢ 

ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʪʝ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʨʠ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʟʝʤʣʠ 

ʢʘʪʝʛʦʨʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ: ʧʦʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ, ʢʦʪʪʝʜʞʝʡ, ʠʥʳʭ 

ʞʠʣʠʱʥʳʭ ʧʦʩʪʨʦʝʢ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʦʪʦʨʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʪʝʛʦʨʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʧʠʩʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʘʤʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʚ ʢʘʪʝʛʦʨʠʶ ʀɾʉ ʜʣʠʪʝʣʴʥʘʷ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʘʷ, 

ʪʘʢʞʝ, ʦʪʢʘʟʳ ʚ ʧʝʨʝʚʦʜʝ ï ʥʝ ʨʝʜʢʦʩʪʴ[7]. 
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ʈʘʟʫʤʝʝʪʩʷ, ʢʘʢ ʠ ʣʶʙʦʝ ʷʚʣʝʥʠʝ, ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʀɾʉ ʠʤʝʝʪ ʤʠʥʫʩʳ, ʘ ʠʤʝʥʥʦ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʪʩʫʪʩʪʚʠʝ ʛʘʨʘʥʪʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʦʨʛʘʥʦʤ[18]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʠʥʳʭ ʢʘʪʝʛʦʨʠʶ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʧʦʧʨʘʚʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ, ʫʯʠʪʳʚʘʷ ʪʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʢʦʪʦʨʳʤʠ ʛʨʘʞʜʘʥʠʥ 

ʟʘʪʝʷʣ ʪʘʢʫʶ ʧʨʦʮʝʜʫʨʫ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ ʩʣʫʯʘʝʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʟʝʤʣʷ ʧʨʠʟʥʘʚʘʣʘʩʴ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʥʘ ʥʝʡ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʪʘʢʞʝ, ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʘʣʠ ʦʪ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. 

ʅʘʧʨʠʤʝʨ,  ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ  çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ ʠ 

ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳè,  ʙʳʣʘ ʚʚʝʜʝʥʘ ʩʪʘʪʴʷ 39.16 ɿʂ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ 

ʧʨʘʚʦ  ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ,  ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʙ ʦʪʢʘʟʝ  ʧʝʨʝʜʘʯʠ ʚ ʯʘʩʪʥʫʶ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨʛʦʚ, ʧʨʠ ʥʘʣʠʯʠʠ ʣʶʙʦʛʦ 

ʠʟ ʦʩʥʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ[7]. 

ʊʘʢ, ʚ ʜʝʣʝ ˉ ɸ13-14963/2015 ʠʩʪʝʮ ʧʨʝʜʲʷʚʠʣ ʪʨʝʙʦʚʘʥʠʝ ʦ ʧʨʠʟʥʘʥʠʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʢʦʥʫ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʠʩʪʮʫ ʙʳʣʦ 

ʦʪʢʘʟʘʥʦ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʣʘʪʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʆʪʚʝʪʯʠʢ ʚ ʣʠʮʝ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʤʦʪʠʚʠʨʦʚʘʣ ʦʪʢʘʟ ʪʝʤ, ʯʪʦ ʫʯʘʩʪʦʢ ï ʷʚʣʷʶʱʠʡʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʘ, 

ʥʘʭʦʜʠʣʩʷ ʫ ʀʩʪʮʘ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ[12]. 

ʈʘʟʫʤʝʝʪʩʷ, ʩʫʜ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʠʩʪʮʘ ʦʪʢʘʟʘʣ, ʤʦʪʠʚʠʨʫʷ ʩʚʦʝ ʨʝʰʝʥʠʝ 

ʪʝʤ, ʯʪʦ ʫʯʘʩʪʦʢ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʙʱʝʩʪʚʦʤ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʚ ʩʚʷʟʠ ʩ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ, 

ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʪʘʢʦʤ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ï ʥʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ. ʊʘʢʞʝ, ʠʩʪʮʦʤ ʥʝ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʷʚʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ ʟʜʘʥʠʷ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʪʨʝʙʫʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, 

ʷʚʣʷʶʱʠʡʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʘ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ, ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ 

ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶè, ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʠʣʠ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘʜʝʣʝʥʳ ʧʨʘʚʦʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ 

ʦʪʢʘʟʝ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ ʚʦʧʨʦʩʘ, ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʪʦʨʛʦʚ ʧʦ 

ʦʩʥʦʚʘʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [6]. 

ʀʥʪʝʨʝʩʥʳʤ ʚʠʜʠʪʩʷ ʜʝʣʦ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠʤʝʝʪ ʧʨʘʚʦ ʠʟʲʷʪʴ ʪʘʢʦʡ 

ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʫ ʩʦʙʩʪʚʝʥʥʠʢʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʷʜʦʢ ʠʟʲʷʪʠʷ ʩʪʨʦʛʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚ ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʫʜʝʙʥʳʭ ʩʧʦʨʦʚ ʷʚʣʷʝʪʩʷ ʜʝʣʦ  ˉɸ13-14693/2015 ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʠʩʪʝʮ ʦʙʨʘʪʠʣʩʷ ʩ ʢʘʩʩʘʮʠʦʥʥʦʡ ʞʘʣʦʙʦʡ ʦ ʧʝʨʝʩʤʦʪʨʝ ʩʫʜʝʙʥʳʭ ʘʢʪʦʚ ʧʦ ʜʝʣʫ ʦʙ 

ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʧʨʦʜʘʞʝʡ ʥʘ ʧʫʙʣʠʯʥʳʭ ʪʦʨʛʘʭ[12]. 

ʉʫʜ ʦʪʢʘʟʘʣ ʟʘʷʚʠʪʝʣʶ ʚ ʧʝʨʝʜʘʯʝ ʝʛʦ ʜʝʣʘ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ʉʫʜʝʙʥʫʶ ʢʦʣʣʝʛʠʶ 

ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʌ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʦʨʘʤ, ʤʦʪʠʚʠʨʫʷ ʩʚʦʡ ʦʪʢʘʟ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʦʪʚʝʪʯʠʢʦʤ ʥʝ ʙʳʣʘ ʦʩʚʦʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʟʘʨʦʩ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʞʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʩ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʫ ʦʪʚʝʪʯʠʢʘ 

ʚʦʟʥʠʢʣʦ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʩʧʦʨʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʘ ʩʨʦʢ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ 

ʜʣʷ ʦʩʚʦʝʥʠʷ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʩʯʠʩʣʷʝʤʳʡ ʚ ʨʘʟʤʝʨʝ ʜʚʫʭ ʣʝʪ ï ʠʩʪʝʢ. 

ʈʘʥʝʝ ʩʦʙʩʪʚʝʥʥʠʢʫ ʚʳʜʘʚʘʣʠʩʴ ʧʨʝʜʧʠʩʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʩʧʝʢʪʦʨʘ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʜʘʥʥʳʝ 

ʧʨʝʜʧʠʩʘʥʠʷ ʙʳʣʠ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ ʩʦʙʩʪʚʝʥʥʠʢʦʤ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʙʩʪʚʝʥʥʠʢ ʙʳʣ 

ʧʨʠʚʣʝʯʝʥ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʯʘʩʪʴʶ 1 ʩʪʘʪʴʠ 19.5 ʂʦɸʇ, ʘ ʠʤʝʥʥʦ ʥʝʚʳʧʦʣʥʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʩʨʦʢ ʟʘʢʦʥʥʦʛʦ ʧʨʝʜʧʠʩʘʥʠʷ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʦʨʛʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ [4]. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʫʜʘʤʠ ʥʠʞʝʩʪʦʷʱʠʭ ʠʥʩʪʘʥʮʠʡ ʪʨʝʙʦʚʘʥʠʝ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʦʙ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ ʫʜʦʚʣʝʪʚʦʨʝʥʦ [13]. 
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ɺ ʜʝʣʝ ˉ ɸ66 ï 10514/2015 ʩʫʜʦʤ ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʨʝʰʝʥʠʝ ʦ ʧʨʠʟʥʘʥʠʠ ʨʝʰʝʥʠʷ 

ʈʦʩʨʝʝʩʪʨʘ ʦʙ ʦʪʢʘʟʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʝʭʦʜʘ ʢ ʆʙʱʝʩʪʚʫ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʜʘʨʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʢʦʥʫ[8]. 

ɺ ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣʘ ʩʫʜʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʙʳʣ 

ʧʨʝʜʦʩʪʘʚʣʝʥ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʜʣʷ ʚʝʜʝʥʠʷ ʂʌʍ, ʜʘʣʝʝ ï ʦʥ ʦʙʨʘʪʠʣʩʷ ʚ ʫʧʨʘʚʣʝʥʠʝ ʈʦʩʨʝʝʩʪʨʘ ʩ ʮʝʣʴʶ ʧʝʨʝʭʦʜʘ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʈʦʩʨʝʝʩʪʨʦʤ ʙʳʣʦ ʦʪʢʘʟʘʥʦ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʝʭʦʜʘ ʧʨʘʚʘ, 

ʤʦʪʠʚʠʨʫʷ ʩʚʦʡ ʦʪʢʘʟ ʩʫʜʳ ʩʦʩʣʘʣʠʩʴ ʥʘ ʥʦʨʤʳ ʩʪʘʪʴʝʡ 78 ʠ 81 ɿʂ ʈʌ. 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʧʨʦʩʳ 

ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ 

ʚʦʧʨʦʩʦʚ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʝʡʩʪʚʠʡ ʧʦ ʥʝʮʝʣʝʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʢʘʪʝʛʦʨʠʠ; 

2. ɺʚʝʜʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

3. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʂʦɸʇ ʠ ʋʂ ʈʌ, ʫʞʝʩʪʦʯʘʶʱʠʭ ʥʘʢʘʟʘʥʠʝ ʟʘ ʫʤʳʰʣʝʥʥʫʶ 

ʧʦʨʯʫ ʟʝʤʣʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʟʝʤʝʣʴʥʦʤ ʬʦʥʜʝ ʯʠʩʣʠʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʠʭ ʚ ʦʙʦʨʦʪ,  ʩ ʵʪʦʡ ʮʝʣʴʶ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

ʅʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ. 

ʇʨʦʚʝʩʪʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʪʘʢʠʭ ʟʝʤʝʣʴ, ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʢʘʯʝʩʪʚʝ, ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʢʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʧʨʠʤʝʨ, 

ʠʭ ʤʝʣʠʦʨʘʮʠʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʆ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ 10.01.1996 

ˉ4 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.consultant.ru. 

http://www.consultant.ru/
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2. ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ 

16.07.1998 ˉ101 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru. 

3. ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ʈʌ ʦʪ 25.10.2001 ˉ679 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru. 

4. ʂʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ 30.12.2001 ˉ195 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ 

ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.consultant.ru. 

5. ʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [ʊʝʢʩʪ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ 

ʦʪ 24.07.2002 ˉ101-ʌɿ // ʉʦʙʨʘʥʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 2002. ð 

ˉ30 

6. ʆ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ.21.12. 2004 ˉ172 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-

ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru. 

7. ʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ɿʝʤʝʣʴʥʳʡ ʂʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʪʜʝʣʴʥʳʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ʈʌ ʦʪ 23.06.2014 ˉ171 ï ʌɿ ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru 

8. ʆʧʨʝʜʝʣʝʥʠʝ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʈʌ ʦʪ 10.10.2016 ˉ307-ʂɻ16-12996 ʧʦ ʜʝʣʫ ˉ ɸ66-
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ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʲʝʤʘʤ ʚʥʝʩʝʥʠʷ 
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ʫʜʦʙʨʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪ 

ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

Abstract. This article analyzes the use of agricultural land and agricultural land in the Vladimir 

region, presents the dynamics of changes in the land fund of the Vladimir region. The data on the 

output of agricultural products and the volume of fertilizer application in the territory of the 

study region are given. In addition, on the basis of these data, a correlation-regression analysis 

was carried out to identify the relationship between the application of mineral and organic 

fertilizers and the production of agricultural products. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ 

Keywords: agricultural land, land fund, Vladimir region, agricultural products, land use 

ʅʘ ʥʘʯʘʣʦ 2022 ʛʦʜʘ ʩʦʩʪʘʚ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

2908,4 ʪʳʩ. ʛʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʟʝʤʣʠ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ï 1482,6 ʪʳʩ. ʛʘ (51%), ʟʘʪʝʤ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï 

981,8 ʪʳʩ. ʛʘ (33,8%), ʪʨʝʪʴʝʡ 

ʧʦ ʚʝʣʠʯʠʥʝ ʢʘʪʝʛʦʨʠʝʡ ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

215,3 ʪʳʩ. ʛʘ (7,4%). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʪʘʪʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ: 

ʟʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ; ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʟʘʧʘʩʘ; ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ; ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɺʣʘʜʠʤʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʟʦʥʳ: 

½ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʟʦʥʘ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 417,5 ʪʳʩ. ʛʘ, ʪʘʢʦʡ ʪʠʧ ʧʦʯʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʖʨʴʝʚ-ʇʦʣʴʩʢʦʤ, ʉʫʟʜʘʣʴʩʢʦʤ, ʯʘʩʪʠʯʥʦ 

ʚ ʂʦʣʴʯʫʛʠʥʩʢʦʤ, ʉʦʙʠʥʩʢʦʤ, ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʤ ʨʘʡʦʥʘʭ, ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚ ʄʝʣʝʥʢʦʚʩʢʦʤ ʠ ʄʫʨʦʤʩʢʦʤ ʨʘʡʦʥʘʭ; 

½ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳ ʧʦʯʚʳ, ʦʭʚʘʪʳʚʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʛʦ, ʂʠʨʞʘʯʩʢʦʛʦ, ʂʦʚʨʦʚʩʢʦʛʦ, ʂʘʤʝʰʢʦʚʩʢʦʛʦ, 

ʉʝʣʠʚʘʥʦʚʩʢʦʛʦ, ʉʦʙʠʥʩʢʦʛʦ, ɻʦʨʦʭʦʚʝʮʢʦʛʦ, ʄʫʨʦʤʩʢʦʛʦ, ɺʷʟʥʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ; 

½ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʩʫʧʝʩʯʘʥʳʝ ʠ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ. ɼʘʥʥʳʡ ʪʠʧ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʛʨʘʥʠʮʘʭ ɻʫʩʴ-ʍʨʫʩʪʘʣʴʥʦʛʦ, ʇʝʪʫʰʠʥʩʢʦʛʦ, ʄʝʣʝʥʢʦʚʩʢʦʛʦ, ʉʫʜʦʛʦʜʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʳʭ ʯʘʩʪʷʭ ʄʫʨʦʤʩʢʦʛʦ, ʂʠʨʞʘʯʩʢʦʛʦ, ʉʝʣʠʚʘʥʦʚʩʢʦʛʦ, 

ʉʦʙʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ʆʩʥʦʚʥʦʡ ʪʠʧ ʧʦʯʚ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 1061,1 ʪʳʩ. ʛʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ, 

ʚʤʝʩʪʝ ʩ ʧʦʯʚʘʤʠ ʙʘʣʦʢ, ʧʦʡʤ ʤʘʣʳʭ ʨʝʢ, ʩ ʥʘʤʳʪʳʤʠ ʠ ʩʤʳʪʳʤʠ ʧʦʯʚʘʤʠ ʦʚʨʘʛʦʚ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʩʢʣʦʥʦʚ ï 319,7 ʪʳʩ. ʛʘ. ɹʦʣʦʪʥʳʤʠ ʧʦʯʚʘʤʠ ʟʘʥʷʪʦ 204 ʪʳʩ. ʛʘ. 

ʊʝʨʨʠʪʦʨʠʷ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜʚʝʨʞʝʥʘ ʧʨʦʮʝʩʩʘʤ ʚʦʜʥʦʡ 

ʵʨʦʟʠʠ, ʧʦ ʜʘʥʥʳʤ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʣʦʱʘʜʴ ʪʘʢʠʭ ʵʨʦʟʠʦʥʥʦʦʧʘʩʥʳʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 71,3 ʪʳʩ. ʛʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʛʦʜʘ ʧʦ 2021 ʛʦʜ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɼʘʥʥʳʡ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʧʦ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʙʦʣʝʝ ʨʘʥʥʠʝ ʜʘʥʥʳʝ 

ʪʘʢʞʝ ʠʤʝʶʪʩʷ, ʥʦ ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ. 
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʘ ʦʙʣʘʩʪʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʦʜʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʫʢʘʟʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟʤʝʥʝʥʠʷ ʥʝ ʢʦʩʥʫʣʠʩʴ ʣʠʰʴ ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʝʣʴ ʟʘʧʘʩʘ, ʚʦʜʥʦʛʦ ʬʦʥʜʘ. 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʠʟʤʝʥʝʥʠʷʤ ʚ ʭʦʜʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʪʦʯʥʝʥʠʶ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʩʪʨʘʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʚ ʩʚʝʜʝʥʠʷʭ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʛʦʜʴʷʤ ʚʳʛʣʷʜʠʪ ʟʘ ʪʦʪ 

ʞʝ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʳ 2 ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ [5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ, ʠʤʝʶʱʠʤʠʩʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʥʘʯʘʣʦ 2022 ʛʦʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʟ ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 505,9 ʪʳʩ. ʛʘ, ʚ ʣʠʯʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʞʜʘʥ 313,7 ʪʳʩ. ʛʘ, ʢʨʝʩʪʴʷʥʩʢʦ-

ʬʝʨʤʝʨʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ 32,4 ʪʳʩ. ʛʘ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʦʜʳ. 

 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 3 ʠʟ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʥʘʯʘʣʦ 2022 ʛʦʜʘ 

ʚʦʚʣʝʯʝʥʳ 852 ʪʳʩ. ʛʘ (85,7%). ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʨʘʟʥʠʮʘ ʚ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʣʦʱʘʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 

ʪʳʩ. ʛʘ. 
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ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦ ʚʳʭʦʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʚʦʱʝʡ, ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʠʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʦʣʫʯʝʥʥʦʤ ʫʨʦʞʘʝ 

ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʦʜʳ. 

 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 4 ʜʘʥʥʳʤ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠ ʩʦʙʦʨʝ ʟʝʨʥʘ ʧʦ ʚʩʝʡ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʣʠʩʴ 

ʥʘ 2020 ʛʦʜ (249,2 ʪʳʩ. ʪ), ʢʘʨʪʦʬʝʣʷ ʥʘ 2015 ʛʦʜ (229,5 ʪʳʩ. ʪ), ʦʚʦʱʝʡ 

ʥʘ 2013 ʛʦʜ (177,8 ʪʳʩ. ʪ). 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʝʡ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʪʝʨʠ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʫʜʦʙʨʝʥʠʡ, ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʪʦʱʝʥʠʷ ʟʝʤʝʣʴ ʠ 

ʧʘʛʫʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ: ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ. 

ɺ ʪʘʙʣʠʮʘʭ 5 ʠ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 
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ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ɺʣʘʜʠʤʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ 5 ʠ 6 ʩʚʝʜʝʥʠʷʤ ʦ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʜʦʙʨʝʥʠʡ ʚʥʦʩʠʪʩʷ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʠ ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ. ʊʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 5 ʠ 6, ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʨʝʜʥʝʤ ʜʝʨʞʠʪʩʷ ʥʘ ʦʪʤʝʪʢʝ ʚ 650-700 ʪʳʩ. ʪ ʚ ʛʦʜ, ʚʠʜʥʘ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 

ʦʪ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩ ʚʳʭʦʜʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʨʫʧʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʣʷ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʦʩʪʘʚʠʣ 0,284, ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 0,637. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʝʩʥʦʪʘ ʩʚʷʟʠ ʩʣʘʙʘʷ, 

ʚʦ ʚʪʦʨʦʤ ʚʳʩʦʢʘʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, 

ʥʦ ʩʢʦʨʝʝ ʜʦʧʦʣʥʷʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ. ʀʭ ʚʥʝʩʝʥʠʝ 

ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠʟʣʠʰʝʢ, ʢʦʪʦʨʳʝ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʨʝʜʷʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʷʚʣʷʶʪʩʷ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʦʯʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʣʶʩʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʮʝʥʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ) ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʦʩʪʘʝʪʩʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʧʨʠʯʠʥʘʤ: 

½ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʛʜʝ ʦʜʥʠʤ ʠʟ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; 

½ ʥʘʪʫʨʘʣʴʥʦʩʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

½ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. 

ɼʘʣʝʝ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʨʠʩʫʥʢʝ 3 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʷ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʢʘʨʪʦʬʝʣʷ. 
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ɼʣʷ ʢʘʨʪʦʬʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ -0,095, 

ʦʪ ʚʥʦʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 0,359. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʚʷʟʴ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʷʟʴ ʫʤʝʨʝʥʥʘʷ. ɺʳʭʦʜ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʷ ʢʦʨʨʝʣʷʮʠʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. 

 

ɼʣʷ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ 

0,067, ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ 0,027. ʆʙʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʫʨʦʞʘʷ 

ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. 
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