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ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

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

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ. 

ɺʝʨʰʠʥʠʥ ɺ.ɺ. - ʜʠʨʝʢʪʦʨ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ. ORCID iD 0000-0001-9046-827X 

ɺʦʣʢʦʚ ʉ.ʅ. - ʨʝʢʪʦʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʘʢʘʜʝʤʠʢ ʈɸʅ, 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ. ORCID iD 0000-0002-

0931-065X 

ʆʨʣʦʚ ʉ.ɺ. - ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʧʫʪʘʪ ʄʦʩʢʦʚʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ɼʫʤʳ 

ʈʦʤʘʥʝʥʢʦ ɻ.ɸ. - ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 

ɻʦʨʜʝʝʚ ɸ.ɺ. - ʛʫʙʝʨʥʘʪʦʨ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 

ʇʝʪʨʠʢʦʚ ɸ.ɺ. - ʜʠʨʝʢʪʦʨ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʛʨʘʨʥʳʭ ʧʨʦʙʣʝʤ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. 

ɸ.ɸ.ʅʠʢʦʥʦʚʘ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɹʝʣʦʙʨʦʚ ɺ.ʇ. - ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʅʋ "ʇʦʯʚʝʥʥʳʡ 

ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ 

ʊʘʨʘʥʦʚʘ ʀ.ɺ. - ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ, ʪʫʨʠʟʤʘ 

ʠ ʩʝʨʚʠʩʘ, ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɻʫʩʘʢʦʚ ɺ.ɻ. - ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ɹɸʅ, ʘʢʘʜʝʤʠʢ ɹʝʣʦʨʫʩʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʜʦʢʪʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʠʜʦʨʝʥʢʦ ɺ.ɺ. - ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʧʦ ʖʞʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ, ʜʦʢʪʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ 

ʇʘʨʤʘʢʣʠ ɼ.ʄ. - ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʂʦʤʨʘʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ), ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʨʦʙʝʡʥʠʢʦʚ ʄ.ɸ.- ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʢʦʥʦʤʠʩʪʦʚ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʫʥʠʥ ʄ.ʉ.- ʜʠʨʝʢʪʦʨ ʎʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ  

ʉʝʨʦʚʘ ɽ.ɺ. - ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʦʩʢʦʚʩʢʦʛʦ ʦʬʠʩʘ ʌɸʆ ʆʆʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 

ʉʘʙʣʫʢ ʇ.ʊ. - ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʋɸʅ, ʘʢʘʜʝʤʠʢ ʋʢʨʘʠʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʐʠʨʦʢʦʚʘ ɺ.ɸ. - ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʦʪʜʝʣʦʤ ʠʩʪʦʨʠʠ ʥʘʫʢ 

ʦ ɿʝʤʣʝ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠʤʝʥʠ ʉ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅ 

ʀʚʘʥʦʚ ɸ.ʀ. - ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʌɻɹʅʋ çɸʛʨʦʬʠʟʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ 

ɸʥʜʨʝʘ ʉʝʛʨʝ - ʜʝʢʘʥ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʘʛʨʘʨʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʛ.ɹʦʣʦʥʴʠ (ʀʪʘʣʠʷ) 

ʏʘʙʦ ʏʘʢʠ - ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠ ʜʝʢʘʥ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʂʦʨʚʠʥʫʩʘ ʛ. ɹʫʜʘʧʝʰʪ (ɺʝʥʛʨʠʷ) 

ʍʦʣʛʝʨ ʄʘʛʝʣ - ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʶʥʭʝʥʘ, ʧʦʯʝʪʥʳʡ 

ʧʨʝʟʠʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʛʝʦʜʝʟʠʩʪʦʚ, ʧʨʝʟʠʜʝʥʪ ɹʘʚʘʨʩʢʦʡ ɸʢʘʜʝʤʠʠ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʋʟʫʥ ɺ.ʗ. - ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ʈɸʅʍʠɻʉ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʄʦʩʢʚʘ 

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

çʈʝʘʣʴʥʳʡ ʩʝʢʪʦʨè 
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ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʠʨʫʝʤʳʤʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤʠ. ʎʝʣʴ 

ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʠ ʚʳʙʦʨ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʝʡʩʪʚʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ  ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ, ʠʥʜʫʢʮʠʠ ʠ ʜʝʜʫʢʮʠʠ, ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʬʦʥʜʦʚʳʝ 

ʜʘʥʥʳʝ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ɸʉʋ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ɸʉʋ ʧʨʝʜʧʨʠʷʪʠʷ  ʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚ ʮʝʣʦʤ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʪʨʘʜʠʮʠʦʥʥʳʡ ʪʨʝʭʫʨʦʚʥʝʚʳʡ 

ʧʦʜʭʦʜ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ɸʉʋ ʊʇ ʠ ʢ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʝʪʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʘʣʝʝ ʩ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ɸʇʂ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʄʠʥʩʝʣʴʭʦʟʦʤ ʈʦʩʩʠʠ 

ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ: ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʟʝʤʝʣʴ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʠʣʠ ʧʝʨʝʜʘʥʥʳʭ ʜʣʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ 

ʩʦʟʜʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʦʪʨʘʩʣʝʡ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʵʚʦʣʶʮʠʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɸʉʋ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

Summary. As an a priori direction of modernization of reclamation activity, the strategy of 

intensification based on information technologies of precision management of reclaimed 

agroecosystems is considered. The purpose of this work is to analyze the current state of 

information support for automated management of agroecosystems reclamation regime and 

select priority effective approaches to its improvement. Research is based on methods of 

synthesis and analysis, induction and deduction, management theory and decision making. The 

work uses scientific works in the field of automated control systems (ACS) and modeling of 

agroecosystems, textbooks and stock data, periodicals and remote access sources. Considers the 

issues of formation and development of local automatic control system of technological 

processes of agricultural production and its integration with information technology support for 

the ASU enterprise and systems management of agroindustrial complex in General. 

Characterized by a traditional three-tiered approach to information provision control system and 

its vertical integration with internal and external computer networks and the database 

management systems and administrative systems of management of agriculture is interconnected 

with industrial systems. Examples of decisions by the Ministry of agriculture specified tasks on 

the basis of: adoption of monitoring and accounting of all categories of land designed, 

maintained or transmitted to agricultural production, and the creation of the analytical center for 

the collection and analysis of information about the state of the industries and infrastructure of 

agricultural production, forecasting the evolution of food markets. A promising direction for the 

development of information infrastructure of ACS by the reclamation regime of agroecosystems, 

associated with the platform technology of the Internet of things, has been established. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʧʨʝʮʠʟʠʦʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʨʝʞʠʤ, ʘʛʨʦʵʢʦʩʠʩʪʝʤʘ 

Key words: information and technological support, precision control, meliorative regime, the 

agro-ecosystem  

ɺʚʝʜʝʥʠʝ 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ [1-3]. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʣʠʦʨʠʨʫʝʤʦʤʫ ʟʝʤʣʝʜʝʣʠʶ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ, ʜʝʡʩʪʚʝʥʥʦʤʫ ʠ ʥʘʫʢʦʝʤʢʦʤʫ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʫʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ 

ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚʳʩʪʫʧʘʝʪ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʘʧʨʠʦʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʣʠʦʨʠʨʫʝʤʳʤʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤʠ (ʨʠʩʫʥʦʢ 1). 

 

ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʘʛʨʦʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
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ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʫʧʨʘʚʣʷʝʤʦʡ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ [4-6]. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʛʘʨʘʥʪʠʨʫʶʱʠʤʠ ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʠʤʝʶʱʝʤʫʩʷ ʤʘʩʩʠʚʫ ʜʘʥʥʳʭ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [7-9]. 

ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʛʨʦʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʤ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʧʦʣʫʯʠʚʰʠʤ 

ʨʘʟʚʠʪʠʝ ʣʠʰʴ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ 

ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [10-12]. ʇʦʤʠʤʦ ʵʪʦʛʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʜʠʢʪʫʝʪʩ ̫

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʜʝʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩ ʚʳʙʦʨʦʤ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʉʇʇʈ (ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ), ɻʀʉ (ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ), ʉʋɹɼ (ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ), (ʉɿ) ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʷʭ, 

ɸʉʋ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ), ʉɸʇʈ (ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ), ʉʀ ʄ (ʩʨʝʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) [13-15]. ʇʦʷʚʣʷʝʪʩʷ ʦʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ. ʇʨʠʦʙʨʝʣʠ ʠʟʚʝʩʪʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʙʘʥʢʠ ʤʦʜʝʣʝʡ, ʛʜʝ ʥʘ ʝʜʠʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʙʦʙʱʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʩʯʝʪʥʳʝ 

ʩʧʦʩʦʙʳ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʱʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [18-20]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʜʝʡʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

ʄʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʅʀʈ ʚʳʩʪʫʧʘʶʪ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ð ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ʇʨʝʜʤʝʪʦʤ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʘʪ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ. 

ʈʘʙʦʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ, ʠʥʜʫʢʮʠʠ ʠ ʜʝʜʫʢʮʠʠ, ʪʝʦʨʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʩʦʩʪʘʚʝ ʅʀʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʚ ʦʙʣʘʩʪʠ 

ɸʉʋ-ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʛʨʦʩʠʩʪʝʤ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʬʦʥʜʦʚʳʝ ʜʘʥʥʳʝ, 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʳʩʦʢʦʪʦʯʥʦʝ (ʧʨʝʮʠʟʠʦʥʥʦʝ) ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʶʱʝʝ 

ʥʘʫʢʦʝʤʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʘʥʥʳʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

(ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ) ʚʩʝ 

ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʫʩʧʝʰʥʦʩʪʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ [16,21-22]. 

ɺ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤʦʡ ʟʘʪʨʘʪ  ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʦʚʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʘʭ 

ʫʩʪʦʡʯʠʚʦʤʫ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʫ ʘʜʘʧʪʠʚʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʦʝ 

ʜʣʷ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʜʝʡʩʪʚʝʥʥʳʤ ʚ ʯʘʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ ï ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [17, 23-24]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩʳ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɸʉʋ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʣʝʜʫʝʪ 

ʧʦʤʥʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ɸʉʋ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʚ ʮʝʣʦʤ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʪʨʝʭ ʧʨʠʥʮʠʧʫ ʪʨʝʭ ʫʨʦʚʥʝʡ ʩ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ, 

ʚʦʩʭʦʜʷʱʠʭ (ʩʥʠʟʫ ʚʚʝʨʭ) ʠ ʥʠʩʭʦʜʷʱʠʭ (ʩʚʝʨʭʫ ʚʥʠʟ). ʅʘ ʥʠʞʥʝʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ, 

ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ ʦʩʫɦʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠ ʫʯʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ (ʢʦʥʪʨʦʣʣʝʨʳ) ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ ï ʉɸʆ (ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ) ʠ ʚ ʚʠʜʝ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʀʋ) ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʉʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ɸʉʋ ʊʇ, ʛʜʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ 

ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ 

ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨʘʤʠ ʠ ʦʧʝʨʘʮʠʷʤʠ ʚ çʨʫʯʥʦʤè ʨʝʞʠʤʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ  ʫʩʪʨʦʡʩʪʚʘ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʦʪ 

ʜʘʪʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʜʘʣʝʝ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʩ ʣʦʢʘʣʴʥʳʤʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ð ʦʙʲʝʜʠʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ, ʧʦʣʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʥʝʜʦʧʫʱʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʙʣʦʢʠʨʦʚʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ  ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʫʨʦʚʥʝʡ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʝʛʦʜʥʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ɸʉʋ ʊʇ ʠ ɸʉʋ ʇ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳ. ʊʘʢ, ʨʫʢʦʚʦʜʩʪʚʦ ɸʇʂ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʜʝʡʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ð ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʩʝʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʣʞʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʛʘʨʘʥʪʠʨʫʶʱʝʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʩʝʪʝʡ  ʠ ʩʝʪʝʡ 

ʩʠʩʪʝʤ  ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʨʦʤ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʥʝʜʨʝʥʠʝ  ʚ ɸʇʂ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʟʝʤʝʣʴ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʠʣʠ 

ʧʝʨʝʜʘʥʥʳʭ ʜʣʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʚʠʜʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ɺ 

ʄʠʥʩʝʣʴʭʦʟʝ ʈ ʌ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦ ʝʜʠʥʳʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʤʝʪʦʜʘʤ ʠ ʩʧʦʩʦʙʘʤ  ʩʙʦʨʘ ʧʦʣʝʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʧʦʜʩʠʩʪʝʤʘ çʕʣʝʢʪʨʦʥʥʳʡ ʘʪʣʘʩ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʌʝʜʝʨʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ  (ʌɻʀʉ ʌʇ ɸɿʉʅ), ʚʢʣʶʯʘʶʱʘʷ ʚ ʮʠʬʨʦʚʦʤ 

ʚʠʜʝ ʦʧʠʩʘʥʠʝ ʙʦʣʝʝ 2,7 ʪʳʩ. ʦʙʲʝʢʪʦʚ ʣʦʢʘʣʴʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ɻʀʉ 72 ʩʫʙʲʝʢʪʦʚ 

ʬʝʜʝʨʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʭ  ʧʦʨʷʜʢʘ 60 000 ʢʤ2 ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

 ɺ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʨʝʝʩʪʨʘ ʟʝʤʝʣʴ ʠ 

ʈʝʛʠʦʥʘʣʴʥʳʭ ʨʝʝʩʪʨʦʚ ʟʝʤʝʣʴ ʠ ʚʝʙ ʧʨʠʣʦʞʝʥʠʷ çɸʪʣʘʩ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷè. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ  ʠ ʩʚʝʜʝʥʠʷ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
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ʩʠʩʪʝʤ r çʈʝʝʩʪʨ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ɸʇʂè (ɸʀʉ ʈʌʉ ɸʇʂ) ʜʣʷ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ʜʝʧʘʨʪʘʤʝʥʪʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʦ 

ʚʦʧʨʦʩʘʤ ʢʦʥʪʨʦʣʷ, ʫʯʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, 

ʧʝʨʝʜʘʥʥʦʡ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʜʝʨʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʌʇ ɸɿʉʅ ʧʦʚʳʰʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ  ʚʣʘʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʩʪʨʫʢʪʫʨ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʘʢʪʫʘʣʴʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʩʠʪʫʘʮʠʠ ʩ ʟʝʤʣʷʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʫʩʪʨʦʡʩʪʚ ʩʠʩʪʝʤ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʜʘʪʯʠʢʦʚ, ʘʛʨʦʪʝʭʥʠʢʠ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, 

ʩʧʫʪʥʠʢʦʚ, ʚʥʝʰʥʠʭ ʩʠʩʪʝʤ, ʧʘʨʪʥʝʨʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʪ. ʜ. ʪʨʝʙʫʝʪ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʚʳʚʦʜʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ 

ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʩʧʨʦʩ ʥʘ ʫʛʣʫʙʣʝʥʥʫʶ ʘʥʘʣʠʪʠʢʫ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʨʛʘʥʘʭ ʫʧʨʘʚʣʝʥʠʷ  ɸʇʂ ʈʦʩʩʠʠ ʄʠʥʩʝʣʴʭʦʟʦʤ ʈʦʩʩʠʠ ʩʦʟʜʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʢʘʢ 

ʠʥʪʝʛʨʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʜʠʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʩʚʝʜʝʥʠʡ  ʦ ʩʦʩʪʦʷʥʠʠ ʦʪʨʘʩʣʝʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ , ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʦʚ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʝʢʪʦʨʘ ɸʇʂ, ʪʝʨʨʠʪʦʨʠʠ, ʨʳʥʢʘ ʠ ʪ. ʜ., ʧʨʦʚʦʜʠʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʦʚʝʱʘʥʠʷ ʚ ʨʝʞʠʤʝ 

ʦʥʣʘʡʥ, ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʦʪʯʝʪʥʦʩʪʠ ʠ ʫʩʪʨʘʥʷʝʪ ʠʟ ʦʙʦʨʦʪʘ 

ʠʟʙʳʪʦʯʥʳʝ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ  ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʧʦʠʩʢʫ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʪʦʯʝʢ ʨʦʩʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ɸʇʂ. ʀʥʪʝʛʨʘʮʠʷ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʝʜʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠʭ 

ʦʙʨʘʙʦʪʢʠ, ʯʪʦ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʚʳʷʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʩʦʟʜʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ  ʜʦʭʦʜʥʦʩʪʠ ʫ ʚʩʝʭ ʚʦʚʣʝʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʘʥʥʳʝ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʨʝʛʠʦʥʘʭ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʩʚʝʪʝ 

ʘʢʪʫʘʣʴʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ 
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ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʫʩʠʣʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʨʘʩʣʝʚʳʤʠ ʩʦʶʟʘʤʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʦʧʝʨʘʪʠʚʘʤʠ, ʬʝʨʤʝʨʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ ʠ ʜʨ. ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚ ʦʙʱʝʡ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʮʝʩʩʫ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çʫʤʥʦʛʦ ʧʦʣʷè ʚʦ ʤʥʦʛʦʤ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʩʝʥʩʦʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʦʙʲʝʢʪʦʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʪʳʩʷʯʘʭ ʛʘ, ʫʜʘʣʝʥʥʳʝ ʥʘ 

ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʮʝʥʪʨʦʚ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦ ʨʝʞʠʤʝ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ, 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʠ çʟʜʦʨʦʚʴʷè ʘʛʨʦʮʝʥʦʟʘ ʠ ʪ. ʧ. ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʟʘʯʘʩʪʫʶ ʧʦʧʘʜʘʶʪ ʚ 

ʮʝʥʪʨʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʘ ʧʦ ʨʘʜʠʦʩʝʪʠ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʠʪʩʷ ʧʦ 

ʨʝʛʠʦʥʘʤ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʜʦʚʝʜʝʥʠʶ ʜʦ ʜʦʣʞʥʦʛʦ 

ʫʨʦʚʥʷ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ 

ʧʦʟʚʦʣʷʶʪ ʨʘʜʠʦʤʦʜʫʣʠ ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ çʉʪʨʠʞ ʊʝʣʝʤʘʪʠʢʘè, ʩʦʟʜʘʚʘʝʤʳʝ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ LPWAN. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʳʥʦʢ ʥʘʯʠʥʘʝʪ ʧʨʝʜʣʘʛʘʪʴ ʫʩʣʫʛʠ ʧʦ ʨʘʟʚʝʨʪʳʚʘʥʠʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤ  ʥʘ ʧʣʘʪʬʦʨʤʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT-ʧʣʘʪʬʦʨʤʝ) (ʨʠʩʫʥʦʢ 2). ɺ ʥʘʫʯʥʦʡ 

ʩʨʝʜʝ ʠ ʩʨʝʜʝ ʧʨʘʢʪʠʢʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʤʥʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ ʨʝʰʝʥʠʷʤʠ ʚʣʘʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʯʪʦ ʙʫʜʫʱʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘ ʧʣʘʪʬʦʨʤʘʤʠ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʨʳʥʢʘ ʥʘʯʠʥʘʶʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʧʨʠʥʠʤʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʦʞʠʜʘʝʤʦʛʦ ʨʘʟʚʠʪʠʶ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʇʆ. ɺ ʯʠʩʣʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʘ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʜʝʣʷʶʪʩʷ 

Rightech ʠ kSense. 
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ʇʣʘʪʬʦʨʤʘ Rightech IoT Cloud, ʜʦʩʪʦʡʥʦ ʢʦʥʢʫʨʠʨʫʶʱʘʷ ʩ ʣʠʜʠʨʫʶʱʠʤʠ ʤʠʨʦʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʪʝʥʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ. ʂ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʦʪʥʦʩʠʪʩʷ ʫʩʧʝʰʥʘʷ ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʙʝʟ ʩʥʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ kSense ʚʦʧʣʦʱʘʝʪ ʦʧʳʪ 25-ʣʝʪʥʝʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʥʦʫ ï 

ʭʘʫ (know-how) ʢʦʤʧʘʥʠʠ ʚ ʦʙʣʘʩʪʠ ʥʝʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʣʘʪʬʦʨʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ: ʦʪ 

ʧʨʦʩʪʝʡʰʠʭ ʩʝʥʩʦʨʦʚ ʠ ʣʦʢʘʣʴʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʜʦ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ 

ʙʝʟʫʩʣʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʣʘʪʬʦʨʤʳ kSense ʦʪʥʦʩʠʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  ʧʦʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʝʨʚʠʩʳ. ʆʞʠʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ 

ʧʫʙʣʠʢʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʥʪʝʨʥʝʪʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʯʘʚʰʝʡʩʷ ʣʠʢʚʠʜʘʮʠʝʡ ʙʘʨʴʝʨʦʚ 

ʜʦʩʪʫʧʘ ʢ ʥʝʤʫ ʜʣʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
18 

 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʨʝʞʠʤʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʝʡ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤʠ. ɺ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʜʠʮʠʦʥʥʦ ʥʝ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʥʘʫʢʦʝʤʢʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠʦʥʥʦ ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʯʠʥʘʶʪ 

ʚʥʝʜʨʷʪʴʩʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʘʥʘʣʠʪʠʢʘ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʯʠʝ ʥʦʚʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

çʧʨʦʜʚʠʥʫʪʳʭè ʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤʠ. 

ɹʫʜʫʱʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʣʘʪʬʦʨʤʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʉʝʡʯʘʩ ʫʩʣʫʛʠ ʧʦ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤ  ʥʘ ʧʣʘʪʬʦʨʤʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT-ʧʣʘʪʬʦʨʤʝ) ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʣʘʛʘʶʪ 

ʠʥʦʩʪʨʘʥʥʳʝ ʢʦʤʧʘʥʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʣʘʪʬʦʨʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT-ʧʣʘʪʬʦʨʤ), ʫʩʧʝʰʥʦ ʩ ʥʠʤʠ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʤʝʩʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʘʢʪʠʚʘʤʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤʘʭ ʙʫʜʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. 

 ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʮʠʬʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʨʦʩʩʠʡʩʢʦʛʦ 

ɸʇʂ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ, ʥʝʦʙʭʦʜʠʤʳ: 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʦʦʨʫʞʝʥʥʳʭ ʥʦʚʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʦʜʭʦʜʘʤʠ ʠ ʟʥʘʥʠʷʤʠ; ʫʩʪʦʡʯʠʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ; ʩʦʚʝʨʰʝʥʥʦʝ 

ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʦʝ ʠ ʥʦʨʤʘʪʠʚʥʦ ï ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʨʘʟʚʠʪʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʀʊ- ʩʪʨʫʢʪʫʨʘ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ 

ʨʦʩʩʠʡʩʢʦʤʫ ɸʇʂ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʠʪ ʝʤʫ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
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ʂ ʧʨʦʙʣʝʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʛʦ  ʨʝʞʠʤʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

On the problem of determining the legal regime of agricultural land in the Russian 

Federation 
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ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

Simachkova Natalia,  
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Yekaterinburg 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʥʩʪʠʪʫʪ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʦʧʨʦʩʦʚ, ʦʪʜʝʣʴʥʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʦʨʦʪʦʤ ʠ ʦʪʯʫʞʜʝʥʠʝʤ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ 

ʟʝʤʝʣʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʚʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʦʥʠʤʘʥʠʶ ʜʝʬʠʥʠʮʠʠ ï ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

Summary. The article deals with the problems of determining the legal regulation of agricultural 

land. The Institute of the legal regime of agricultural land regulates a large number of issues, a 

separate place is occupied by the study of problems related to the turnover and alienation of this 

category of land. In this regard, it is necessary to consider the features of legal approaches to 

understanding the definition ï the legal regime of agricultural land. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ, ʦʙʦʨʦʪ ʟʝʤʝʣʴ, ʟʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ. 

Keywords: land plot, agricultural land, legal regime, land turnover, land code. 

ʇʦʜ ʧʨʘʚʦʚʳʤ ʨʝʞʠʤʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʛʦʩʫʜʘʨʩʪʚʦ ʨʝʛʫʣʠʨʫʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʝ. 
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ʇʨʘʚʦʚʦʡ ʨʝʞʠʤ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ɿʝʤʝʣʴʥʳʤ 

ʢʦʜʝʢʩʦʤ ʈʌ, ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷè ʠ ʜʨʫʛʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ. 

ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʵʪʦ ʟʝʤʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʫʯʝʙʥʳʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʮʝʣʝʡ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʪʦ ʝʩʪʴ ʨʳʙʦʚʦʜʩʪʚʘ. 

ɺ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ ʚʳʜʝʣʷʝʪ 

çʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʟʝʤʣʠ, ʟʘʥʷʪʳʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʜʦʨʦʛʘʤʠ, 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ 

ʟʝʤʝʣʴ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʟʜʘʥʠʷʤʠ, 

ʩʦʦʨʫʞʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè [1]. 

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʚʳʟʳʚʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʜʠʩʢʫʩʩʠʡ ʠ ʩʫʞʜʝʥʠʡ ʚ ʶʨʠʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ 

ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʠʦʜʫ ʩʦʚʝʪʩʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʪʦ 

ʝʩʪʴ ʠʩʪʦʨʠʯʝʩʢʠ ʨʘʟʚʠʚʘʣʦʩʴ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʧʨʘʚʘ. 

ɺʧʨʦʯʝʤ, ʩʪʦʠʪ ʦʙʦʟʥʘʯʠʪʴ ʢʦʝ-ʢʘʢʠʝ ʟʘʤʝʯʘʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʳʩʣʦʚʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʥʷʪʠʷ [2]. 

ʏʘʱʝ ʚʩʝʛʦ, ʪʘʢʠʝ ʟʘʤʝʯʘʥʠʷ ʢʘʩʘʶʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʛʨʘʥʠʯʝʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʥʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʚʦʡʩʪʚʝʥʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʪʘʢʦʛʦ 

ʧʨʠʟʥʘʢʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʘʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʆ.ʀ. ʂʨʘʩʩʦʚʳʤ ʠ ʅ.ɸ. ɻʦʣʳʰʝʚʦʡ ʚʳʩʢʘʟʘʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʥʝ ʩʦʚʩʝʤ 

ʚʝʨʥʦ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʝʤʣʷʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ, ʩʣʝʜʫʷ ʠʟʣʦʞʝʥʥʦʡ ʣʦʛʠʢʝ ʜʦʩʪʘʪʦʯʥʦ 

ʦʪʛʨʘʥʠʯʠʪʴ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʦʪ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ[7]. 

ʊʘʢʞʝ, ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʫʞʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʧʦʩʦʙʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʝʤʣʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʷʭ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʟʥʘʢ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʧʦʣʦʞʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
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ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʦʟʠʮʠʡ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʝʪʴʝʤʫ ʧʨʠʟʥʘʢʫ, 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʧʦʟʠʮʠʶ ʅ.ʀ. ʂʨʘʩʥʦʚʘ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪ, ʯʪʦ ʟʝʤʣʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʝʤʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʨʝʟʝʨʚʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʥʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ[4]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʠ ɻ.ɺ. ʏʫʙʫʢʦʚʳʤ, ʩʯʠʪʘʶʱʠʤ, ʯʪʦ çʧʦʜ 

ʟʝʤʣʷʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʚʝʜʝʥʠʷ ʥʘ ʥʠʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʝ 

ʫʛʦʜʴʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʟʜʥʝʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʮʝʣʝʡè [3]. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʟʝʤʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝ ʩʦʜʝʨʞʠʪ 

ʧʦʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʚʳʚʦʜʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʳʤʠ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ çʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʝʤʣʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, 

ʪʘʢʠʤʠ ʟʝʤʣʷʤʠ ʷʚʣʷʶʪʩʷ ʟʝʤʣʠ ʬʦʥʜʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆ.ʀ. ʂʨʘʩʩʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʅ.ɸ. ɻʦʣʳʰʝʚʳʤ ʧʨʝʜʣʘʛʘʶʪ ʩʦʙʩʪʚʝʥʥʫʶ ʪʨʘʢʪʦʚʢʫ 

ʪʝʨʤʠʥʫ çʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʪʘʢ, ʧʦʜ ʟʝʤʣʷʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʝʤʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ, ʩ ʮʝʣʴʶ 

ʟʘʥʷʪʠʷ ʥʘ ʥʠʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ,  ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʭʨʘʥʝʥʠʶ, ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʠʥʳʭ ʮʝʣʝʡ ʧʦ ʚʝʜʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʛʨʘʥʠʯʝʥʳ ʦʪ 

ʟʝʤʝʣʴ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʧʦʨʷʜʢʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ 

[7]. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ, ʥʝ 

ʠʩʢʘʞʘʷ ʩʤʳʩʣʘ ʣʝʛʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʘʚʪʦʨʳ ʫʪʦʯʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʦʥʷʪʠʝ çʥʫʞʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

çʦʪʛʨʘʥʠʯʝʥʠʝ ʦʪ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴè. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʦʝ 

ʠʟʣʦʞʝʥʠʝ ʪʝʨʤʠʥʘ çʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʳʤ, ʠʩʯʝʨʧʳʚʘʶʱʠʤ. 

ɹʫʣʛʘʢʦʚʳʤ ɺ.ɺ. ʠ ʊʘʨʘʩʦʚʳʤ ɼ.ɺ., ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʦʭʨʘʥʳ ʦʪʜʝʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ ʟʝʤʣʠ ʠ ʝʝ ʚʘʞʥʳʭ 

ʟʥʘʯʝʥʠʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè [4] 

ɸʚʪʦʨʘʤʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʦʩʦʙʘʷ ʮʝʥʥʦʩʪʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʝʝ ʚʘʞʥʦʩʪʴ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʨʝʙʫʶʪ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʧʨʦʩʘ, ʧʦʩʢʦʣʴʢʫ ʥʝʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ 

ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʧʘʜʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ, 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʮʝʣʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ,  ʥʝ 

ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʚʦʧʨʦʩ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʪʘʢ ɸ.ʉ. 

ʉʪʘʨʠʢʦʚʳʤ ʠ ɺ.ʇ. ʉʘʤʘʨʠʥʳʤ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʙʳʣ ʠʟʫʯʝʥ ʜʝʪʘʣʴʥʦ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʥʠ 

ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʩʣʫʞʠʪ ʜʦʩʪʠʞʝʥʠʶ 

ʝʜʠʥʦʡ ʮʝʣʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʚʘʞʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʠ ʟʘʪʨʘʪʘʭ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʝʩʫʨʩʦʚ, ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠ 

ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʟʝʤʣʠ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [8] 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʧʨʠ ʵʪʦʤ ʚʨʝʜ, ʧʨʠʯʠʥʷʝʤʳʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʦʚʦʣʴʥʦ ʤʠʥʠʤʘʣʝʥ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʜʦʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʜʝʡʩʪʚʠʠ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ: 

1. ʉʦʭʨʘʥʝʥʠʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ; 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫ 

ʦʜʥʦʛʦ ʣʠʮʘ; 

3. ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʥʘ ʧʦʢʫʧʢʫ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

4. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦ ʫʯʘʩʪʥʠʢʦʚ ʜʦʣʝʚʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʠ ʜʦʣʠ 

ʧʨʠ ʝʝ ʦʪʯʫʞʜʝʥʠʠ; 

5. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʛʨʘʞʜʘʥʘʤ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ 

ʩʣʝʜʫʶʱʫʶ ʪʨʘʢʪʦʚʢʫ ʦʧʨʝʜʝʣʝʥʠʷ: çʧʦʜ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
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ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʟʝʤʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʘ ʪʘʢʞʝ ʠʥʳʭ ʮʝʣʝʡ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʛʨʘʥʠʯʝʥʥʳʝ ʦʪ 

ʟʝʤʝʣʴ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʧʦʨʷʜʢʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʌè [5]. 

ʀʥʩʪʠʪʫʪ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʪ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʦʧʨʦʩʦʚ, ʦʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʦʨʦʪʦʤ ʠ ʦʪʯʫʞʜʝʥʠʝʤ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʛʨʘʞʜʘʥ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚ ʚ ʩʬʝʨʝ ʦʙʦʨʦʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʉʪʘʪʴʷ 9 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʛʘʨʘʥʪʠʨʫʝʪ 

ʛʨʘʞʜʘʥʠʥʫ ʧʨʘʚʦ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʦʙʱʝʡ ʜʦʣʝʚʦʡ ʠ ʦʙʱʝʡ ʩʦʚʤʝʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʷʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʨʤʘʤʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

[1]. 

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ 

ʩʧʦʩʦʙʘʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʘ ʠʤʝʥʥʦ: 

- ʢʫʧʣʷ-ʧʨʦʜʘʞʘ; 

- ʘʨʝʥʜʘ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʨʘʞʜʘʥʘʤ ʈʌ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʚ ʘʨʝʥʜʫ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʥʘʩʣʝʜʦʚʘʥʠʝ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ [2]. 

ʉʪʘʪʴʝʡ 77 ɿʝʤʝʣʴʥʦʛʦ ʂʦʜʝʢʩʘ ʈʌ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʪʘʢʠʭ ʟʝʤʝʣʴ, ʧʝʨʝʯʠʩʣʝʥʳ 

ʩʫʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ ʧʨʘʚʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂ ʩʫʙʲʝʢʪʘʤ, ʦʙʣʘʜʘʶʱʠʤ ʧʨʘʚ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʪʦʤʫ 

ʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʧʨʠʦʙʨʝʪʘʪʴ ʟʝʤʣʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʧʨʘʚʦ 

ʪʦʣʴʢʦ ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʝʜʫʱʠʝ ʣʠʯʥʦʝ ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠʣʠ 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʘʜʦʚʦʜʩʪʚʦʤ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʦʤ. 
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ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʭʦʞʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʩʦʙʩʪʚʝʥʥʠʢʘ, ʤʝʩʪʥʦʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʪʘʢʦʡ ʫʯʘʩʪʦʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʥʦʨʤʳ ʧʫʥʢʪʦʚ 4 ʠ 5 ʩʪʘʪʴʠ 4 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ112 çʆ ʣʠʯʥʦʤ 

ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝè ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ, ʯʪʦ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʛʨʘʞʜʘʥʘʤ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʟʝʤʝʣʴ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʥʠʭ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʘʢʪʘʤʠ, ʠʟʜʘʚʘʝʤʳʤʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʫʯʘʩʪʢʘ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʦʣʛʝʢʪʘʨʘ, ʫʢʘʟʘʥʥʳʡ ʨʘʟʤʝʨ ʤʦʞʝʪ 

ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʷʪʦʛʦ ʩʫʙʲʝʢʪʦʤ ʟʘʢʦʥʘ, ʥʦ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʚ 5 ʨʘʟ[2]. 

ʈʝʘʣʠʟʫʷ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʝʤʝʣʴ, ʢʦʪʦʨʦʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʠ ʮʝʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʷʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʢʦʥʦʤ, ʚ ʩʣʫʯʘʝ ʩ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʩʦʟʜʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘʟʥʘʯʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʪʦʣʴʢʦ ʨʝʰʝʥʠʝʤ, ʠʟʜʘʚʘʝʤʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ. 

ʉʪʘʪʴʷ 40 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʠʢʘʤ, ʘʨʝʥʜʘʪʦʨʘʤ, 

ʚʣʘʜʝʣʴʮʘʤ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʢʦʤʧʣʝʢʩ ʦʙʱʠʭ ʧʨʘʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʦʙʱʠʭ ʧʨʘʚ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥ ʩʦʛʣʘʩʦʚʘʥ ʩ ʦʙʱʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʢʘʪʝʛʦʨʠʠ 

ʟʝʤʝʣʴ ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʨʘʟʨʝʰʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʦʪʦʨʳʝ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ 

ʟʝʤʣʝ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʝ ʩʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢ 

ʜʝʛʨʘʜʘʮʠʠ, ʟʘʛʨʷʟʥʝʥʠʶ ʠ ʠʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʙʦʨʦʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴè ʦʪ 24.07.2002 ˉ101 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʱʠʡ ʧʦʨʷʜʦʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʩʦʙʩʪʚʝʥʥʠʢ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʝʤʫ ʧʨʘʚʘ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʩʚʦʜʠʪʩʷ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʦʨʦʪ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʙʱʠʭ ʧʨʘʚʠʣ ʨʦʩʩʠʡʩʢʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʋʢʘʟʘʥʥʳʡ ʟʘʢʦʥ 

ʩʦʜʝʨʞʠʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʙʦʣʴʰʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʜʥʠʤ 

ʩʫʙʲʝʢʪʦʤ, ʚʤʝʩʪʝ ʪʝʤ, ʪʘʢʘʷ ʥʦʨʤʘ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʦʙʦʨʦʪʝ, 
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ʧʦʩʢʦʣʴʢʫ ʨʳʥʦʢ ʥʝ ʦʛʨʘʥʠʯʝʥ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʘʢʦʡ 

ʥʦʨʤʳ ʙʳʣʘ ʫʯʪʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʨʫʜʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʛʨʘʞʜʘʥ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ[2]. 

ɺʘʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢ, 

ʧʨʠ ʧʨʠʚʘʪʠʟʘʮʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʜʦʧʫʩʪʠʤʦ ʠʟʤʝʥʷʪʴ ʠʭ 

ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʦʩʥʦʚʘʥʠʷʤ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ: ʥʘʧʨʠʤʝʨ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʠʟʲʷʪ ʫ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚ ʩʫʜʝʙʥʦʤ 

ʧʦʨʷʜʢʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʩʦʙʩʪʚʝʥʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʣʝʢʰʝʝ ʟʘ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʢʨʠʪʝʨʠʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢʞʝ ʠʟʲʷʪʠʝ ʚʦʟʤʦʞʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ, ʯʝʤ ʪʨʠ 

ʛʦʜʘ ʩʦ ʜʥʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʣʠʮʦʤ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʘʢʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ[5]. 

ʉʣʝʜʫʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʢʦʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʦʢʘ ʚ 3 ʠ ʙʦʣʝʝ ʣʝʪ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʚʩʝ-ʪʘʢʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʛʨʘʜʦʡ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʪʦʷʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʠʩʢ ʧʦʢʫʧʘʪʝʣʝʡ, 

ʧʨʦʚʝʜʝʥʠʝ ʪʦʨʛʦʚ, ʩ ʙʦʣʴʰʝʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʭʦʜʠʪ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʟʝʤʣʷ ʪʝʨʷʝʪ ʩʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ 

ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʦʥʘ ʦʙʣʘʜʘʝʪ[6]. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʘ ʛʨʘʞʜʘʥ ʈʌ ʥʘ ʨʘʩʧʦʨʷʞʝʥʠʝ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʪʦ ʚ ʵʪʦʡ 

ʩʚʷʟʠ ʦʩʫʱʝʩʪʚʣʷʷ ʧʦʢʫʧʢʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʫʙʲʝʢʪ ʈʌ ʚʚʠʜʫ ʮʝʥʥʦʩʪʠ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʦʙʣʘʜʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʨʘʚʦʤ ʧʦʢʫʧʢʠ ʪʘʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʮʝʥʝ ʧʦ ʢʦʪʦʨʦʡ 

ʩʦʙʩʪʚʝʥʥʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʝʛʦ ʨʝʘʣʠʟʫʝʪ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʝʩʧʝʯʝʥʠʶ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʭʨʘʥʫ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʦʪ ʜʝʛʨʘʜʘʮʠʠ, ʟʘʧʫʩʪʝʥʠʷ, ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʪʦʛʦ, ʯʪʦ 

ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʦʞʝʪ ʧʨʦʜʣʠʪʴʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 
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ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʙʷʟʳʚʘʝʪ ʣʠʮʦ ʨʘʩʧʦʨʷʜʠʪʴʩʷ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʠʣʠ 

ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʝʤʫ ʜʦʣʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʘʢʦʡ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ ʛʨʘʞʜʘʥʠʥʦʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢʞʝ, ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ 

ʨʘʩʧʦʨʷʞʝʥʠʶ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʥʘʩʣʝʜʦʚʘʥʠʠ 

ʣʠʮʫ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ 

ʨʘʟʤʝʨʫ ʧʨʝʚʳʰʘʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʨʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʦʜʥʦʛʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʟʝʤʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʘʣʠʟʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʥʘʯʠʤʦʩʪʴʶ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ 

ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʭʨʘʥʷʝʪ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʘ ʦʭʨʘʥʘ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʚʦʙʦʜʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʟʝʤʝʣʴ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʥʘʧʨʠʤʝʨ, ʛʨʘʞʜʘʥʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʦʛʫʪ 

ʠʤʝʪʴ ʪʘʢʠʝ ʟʝʤʣʠ ʪʦʣʴʢʦ ʥʘ ʧʨʘʚʝ ʘʨʝʥʜʳ, ʪʘʢʞʝ, ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʥʘ ʦʜʥʦʛʦ ʩʦʙʩʪʚʝʥʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʨʝʰʝʥʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʟʝʤʝʣʴ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʚʩʝ-ʪʘʢʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʪʦʤʫ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʧʝʨʝʚʝʩʪʠ ʟʝʤʣʠ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, 

ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʪʘʢʠʭ ʟʝʤʝʣʴ. 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ / ʅ.ʀ. ʂʦʚʘʣʴʯʫʢ // ʆʤʩʢʠʝ ʥʘʫʯʥʳʝ ʯʪʝʥʠʷ ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ð 2017. ð ʉ. 946-948. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʚ 

ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʠʟʫʯʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʜʠʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪ ʫʟʣʘ (ʷʜʨʘ) ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦʙʱʝʜʦʩʪʫʧʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʨʘʜʠʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʩʝʡ ï ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʭ ʄʦʩʢʚʫ ʩ 

ʪʝʨʨʠʪʦʨʠʝʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʠ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ 

ʦʙʱʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪʘʭ ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʄʦʩʢʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʸʥʥʳʭ 

ʤʝʩʪ ʚʜʦʣʴ ʤʘʛʠʩʪʨʘʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, 
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ʥʘʩʝʣʝʥʠʷ. 

Summary. The article considers the influence of the transport factor on residential development 

in the suburban zone of the Moscow capital region. The purpose of this study is to study the 

specific features of the development of settlements in various radial directions from the junction 

(core) of the city of Moscow. Data from publicly available electronic maps, including a public 

cadastral map, were used. Various types of development along radial transport axes have been 

identified ð public roads of regional and federal significance connecting Moscow with the 

territory of the Moscow region and other subjects of Russia. Conclusions have been drawn about 

the general and specific features of development along various spatial directions of roads at a 

certain distance from Moscow. The study confirms the hypothesis that various types of 

development of populated places along highways are distinguished depending on the time of 

occurrence of transport routes, the economically conditioned choice of investors, the 

environmentally conditioned choice of the population. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʬʘʢʪʦʨ, ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ, ʄʦʩʢʦʚʩʢʠʡ ʩʪʦʣʠʯʥʳʡ 

ʨʝʛʠʦʥ, ʪʠʧ ʟʘʩʪʨʦʡʢʠ. 

Keywords: transport factor, suburban zone, Moscow capital region, type of development. 

ɺʚʝʜʝʥʠʝ 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʨʘʩʩʝʣʝʥʠʷ, ʢʘʢ ʯʝʨʝʟ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʩ ʫʯʝʪʦʤ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʩʚʷʟʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʠ [1, 2]. ʇʦ ʉ.ɸ. ʊʘʨʭʦʚʫ, ʙʣʠʞʥʝʝ ʇʦʜʤʦʩʢʦʚʴʝ ʠ ʝʛʦ ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨ 

ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ çʘʨʝʘʣ ʩʧʣʦʰʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠè [3]. ʆʜʥʘʢʦ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʢʦʚ ʠ ʜʝʩʷʪʠʣʝʪʠʡ ʍʍ ʚʝʢʘ ʚ ʮʝʣʦʤ 

ʚʳʜʝʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʦʨʤʳ ʠ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ [3, 4]. 

ʀʟʫʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5, 6, 7, 8]. 

ʇʨʠ ʵʪʦʤ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʥʠʞʘʝʪʩʷ [9, 10]. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩʩʘʤʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʠʣʝʛʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠ ʝʝ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ʈʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ ʥʘʯʘʣ 
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ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʚ ʢʦʥʮʝ 18 ï ʥʘʯʘʣʝ 19 ʚʚ., ʜʘʣʝʝ ʧʦʣʫʯʘʝʪ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʛʫʞʝʚʦʡ ʪʨʘʥʩʧʦʨʪ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ ʩ ʩʝʨʝʜʠʥʳ 20 ʚ. ï  ʧʨʦʠʩʭʦʜʠʪ 

ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʝʨʝʚʦʟʢʘʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʟʥʘʯʝʥʠʷ 

ʧʨʠʛʦʨʦʜʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʜʦʨʦʛ, ʚʜʦʣʴ ʤʘʛʠʩʪʨʘʣʝʡ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ʞʠʣʳʝ ʤʝʩʪʘ. ʊʨʘʥʩʧʦʨʪ ʚʳʩʪʫʧʘʝʪ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʦʨʦʞʥʘʷ 

ʩʝʪʴ ï ʧʦʪʨʝʙʠʪʝʣʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʝʞʝʜʥʝʚʥʦ ʧʝʨʝʤʝʱʘʶʪʩʷ ʪʳʩʷʯʠ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʩʦʜʝʨʞʘʣ ʩʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ. ʕʪʦ ʩʪʦʷʥʢʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʫ ʤʝʩʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʘʚʪʦʙʫʩʥʳʝ ʦʩʪʘʥʦʚʢʠ, 

ɸɿʉ, ʂʇʇ ɻʀɹɼɼ ʠ ʜʨ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. ʅʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʜʥʦʛʦ ʢʠʣʦʤʝʪʨʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ 

ʟʝʤʣʝʦʪʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 10-12 ʛʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʛʣʫʙʦʢʠʭ ʚʳʝʤʦʢ ʠ ʚʳʩʦʢʠʭ ʥʘʩʳʧʝʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʟʚʷʟʦʢ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʟʜʘʥʠʡ ʜʦʨʦʞʥʦʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʣʫʞʙʳ. 

ɼʦʨʦʛʘ ʢʘʢ ʠʥʞʝʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ çʚʢʣʠʥʠʚʘʝʪʩʷè ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʪʨʝʙʣʷʷ ʝ yʠ 

ʠʟʤʝʥʷʷ ʧʨʠʣʝʛʘʶʱʫʶ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ, ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʤʝʩʪʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ 

ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. 

ʇʘʨʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ (ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʘ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʪ ʄʦʩʢʚʳ) ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʳʥʦʯʥʫʶ ʠ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 

ʄʦʩʢʦʚʩʢʦʤ ʩʪʦʣʠʯʥʦʤ ʨʝʛʠʦʥʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʠ 

ʥʘʩʝʣʝʥʠʶ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʈʦʩʩʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ  ʦʩʥʦʚʫ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʜʘʥʥʳʝ ʧʫʙʣʠʯʥʦʡ 

ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ (ʚʢʣʶʯʘʷ ʩʝʨʚʠʩ çʗʥʜʝʢʩ-ʢʘʨʪè)[1]. ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʠʟʫʯʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʜʠʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪ ʫʟʣʘ (ʷʜʨʘ) ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ ï ʛʦʨʦʜʘ ʄʦʩʢʚʳ. 

https://qje.su/nauki-o-zemle/moskovskij-ekonomicheskij-zhurnal-8-2020-31/#_ftn1
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʦʜʥʘʢʦ, ʯʪʦ ʪʘʢʦʛʦ ʨʦʜʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʪʷʛʦʪʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʦʤʠʤʦ ʨʘʩʯʝʪʥʦʛʦ (ʫʩʣʦʚʥʦʛʦ) ʚʨʝʤʝʥʠ ʜʦʩʪʠʞʝʥʠʷ 

ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʚʩʸ ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʪʘʣʦ ʠʛʨʘʪʴ ʨʝʘʣʴʥʦʝ, ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ, 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ ʥʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʟʘʜʝʨʞʢʠ ʜʚʠʞʝʥʠʷ ʟʘ ʩʯʝʪ ʟʘʪʦʨʦʚ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʠ ʠʥʳʭ ʩʣʦʞʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʷ. ʇʦʵʪʦʤʫ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʝʭʘʪʴ ʢ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʨʝʤʝʥʠ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ, ʤʥʦʛʠʝ ʚʣʘʜʝʣʴʮʳ ʯʘʩʪʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʦʮʝʥʠʚʘʶʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʜʦ ʤʝʩʪʘ ʧʨʠʣʦʞʝʥʠʷ ʪʨʫʜʘ ʩ 

ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʥʘ ʩʣʫʯʘʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʜʝʨʞʝʢ, ʦʩʦʙʝʥʥʦ ʚ çʯʘʩʳ ʧʠʢè, ʠʣʠ 

ʧʝʨʝʭʦʜʷʪ ʥʘ ʩʦʚʤʝʱʝʥʥʳʡ (ʠʥʪʝʛʨʘʣʴʥʳʡ) ʩʧʦʩʦʙ ʧʝʨʝʜʚʠʞʝʥʠʷ: ʠʩʧʦʣʴʟʫʶʪ 

ʙʣʠʞʘʡʰʠʝ çʧʝʨʝʭʚʘʪʳʚʘʶʱʠʝ ʧʘʨʢʦʚʢʠè ʠ, ʜʦʝʭʘʚ ʜʦ ʥʠʭ, ʦʩʪʘʚʣʷʶʪ ʪʘʤ ʩʚʦʡ ʣʠʯʥʳʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʘ ʟʘʪʝʤ ʧʦʣʴʟʫʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 

ɺʳʙʦʨ ʠʤʝʥʥʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʝʛʦ 

ʜʚʠʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʝʡ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ ʧʨʠʙʳʪʠʷ ʚ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʤʘʨʰʨʫʪʘ. 

ʆʙʱʝʩʪʚʝʥʥʳʡ ʞʝ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʘʚʪʦʙʫʩʳ, ʚ ʪ.ʯ. ʘʚʪʦʙʫʩʳ ʤʘʣʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʧʨ.) ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɺ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʫʶʪ ʠ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʝ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ: ʧʦʷʚʣʝʥʠʝ ʚ 2019 ʛʦʜʫ ʧʝʨʚʳʭ ʜʚʫʭ ʤʦʩʢʦʚʩʢʠʭ ʮʝʥʪʨʘʣʴʥʳʭ 

ʜʠʘʤʝʪʨʦʚ (ʄʎɼ), ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʭʩʷ ʥʘʟʝʤʥʳʤ ʘʥʘʣʦʛʦʤ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʥʦ ʩ 

ʚʳʥʦʩʦʤ ʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. 

ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʦʙʣʝʤʥʳʡ ʧʦʜʭʦʜ,  ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʄʦʩʢʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʝ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʉ 1862 ʛ. ʥʘʯʘʣʘʩʴ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʝʨʚʳʭ ʫʯʘʩʪʢʦʚ ʄʦʩʢʦʚʩʢʦ-ʈʷʟʘʥʩʢʦʡ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ, ʢʦʪʦʨʘʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʭʦʜʠʣʘ ʚ ʩʪʦʨʦʥʝ ʦʪ ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʥʝ ʩʦʚʧʘʜʘʣʘ ʩ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʛʫʞʝʚʳʭ 

ʜʦʨʦʛ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʪʦʣʯʢʦʤ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʠʩʪʘʥʮʠʦʥʥʳʭ ʠ 

ʜʘʯʥʳʭ ʧʦʩʝʣʢʦʚ ʚ ʦʢʨʫʞʝʥʠʠ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ ʚ ʫʜʘʣʝʥʠʠ ʦʪ ʢʨʫʧʥʝʡʰʠʭ ʧʦ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʅʘʯʘʣʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʚʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʦʚʣʠʷʣʘ ʥʘ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʠʭ ʚʠʜʦʚ ʛʨʫʟʦʚ ʩ ʨʘʥʝʝ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʫʞʝʚʳʭ ʜʦʨʦʛ ʠ 

ʨʝʯʥʳʭ ʧʫʪʝʡ. 
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ʇʦʷʚʣʝʥʠʝ ʠ ʨʦʩʪ ʯʠʩʣʘ çʤʘʩʩʦʚʳʭ ʩʦʚʝʪʩʢʠʭ ʜʘʯè ʚ 1970-1980 ʛʛ. ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʉʉʉʈ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʠʛʦʨʦʜʥʳʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʘʚʪʦʙʫʩʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢ ʦʙʣʘʩʪʥʳʭ 

(ʨʝʛʠʦʥʘʣʴʥʳʭ), ʪʘʢ ʠ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ. 

ʇʦʩʣʝʜʥʠʝ 20-25 ʣʝʪ, ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʞʠʪʝʣʝʡ ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʷʚʣʝʥʠʶ ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ, ʥʦʚʳʭ ʜʘʯʥʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ, ʚ ʪ.ʯ. ʩʘʜʦʚʦʜʯʝʩʢʠʭ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ (ʉʅʊ)) ʚ ʤʝʩʪʘʭ ʩ ʨʘʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʭʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʣʠ ʥʦʚʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ï ʦʩʷʤʠ ʨʘʟʚʠʪʠʷ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʩ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚʦʟʥʠʢʰʠʝ ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ ʠ ʩʪʦʣʝʪʠʡ 

ʨʘʥʴʰʝ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʧʦʣʫʯʠʣʠ ʠʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘ ʩʯʸʪ ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʨʠʜʦʨʦʞʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʩʝʨʚʠʩʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʥʳʭ ʫʩʣʫʛ. 

ʊʝʥʜʝʥʮʠʷ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ (2010-2020 ʛʛ.) ï ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʠ ʫʧʣʦʪʥʝʥʠʝ 

ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʠʯʴ ʄʦʩʢʚʳ ʠʣʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʢʨʫʧʥʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʤʘʛʠʩʪʨʘʣʷʤ ʠ ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʠ ʥʝ ʤʦʛʫʪ ʚ 

ʧʨʠʥʮʠʧʝ ʷʚʣʷʪʴʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʩʪʘʤʠ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʚ ʩʠʣʫ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʰʫʤʦʚʦʛʦ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʫʭʫʜʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʩʥʠʞʘʶʱʠʭ ʨʳʥʦʯʥʫʶ (ʥʦ ʥʝ ʚʩʝʛʜʘ ʢʘʜʘʩʪʨʦʚʫʶ) 

ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʦ ʦʮʝʥʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ 

ʢʨʫʧʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 30-50 ʤʝʪʨʦʚ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʰʦʩʩʝ, ʘ 

ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʣʠʰʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʥʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ [11, 12], ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʚ ʚʠʜʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʧʨʠʣʝʛʘʶʱʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʚʦ ʚʩʝ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʦʟʥʘʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ 

ʚʳʙʦʨ ʧʨʠ ʧʦʢʫʧʢʝ (ʘʨʝʥʜʝ ʠ ʪ.ʜ.) ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ ʞʠʣʴʷ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ (ʠʣʠ 

ʩʚʦʨʘʯʠʚʘʥʠʶ) ʥʦʚʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʣʦʢʘʮʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
38 

 

ʇʨʦʷʚʣʷʝʪʩʷ ʠ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʛʠʩʪʨʘʣʷʤ ʪʝʨʨʠʪʦʨʠʡ. ʏʝʤ ʦʥʘ ʙʦʣʴʰʝ, ʪʝʤ 

ʤʝʥʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʯʘʩʪʥʳʝ ʢʦʤʧʘʥʠʠ (ʚ ʪ.ʯ. ʚ ʚʠʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ) ʚʣʦʞʘʪ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ, ʦʙʭʦʜʥʳʭ ʠʣʠ ʩʢʦʨʦʩʪʥʳʭ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʦʣʠʯʥʦʤʫ ʨʝʛʠʦʥʫ. ʅʘʡʪʠ ʩʚʦʙʦʜʥʳʝ ʟʝʤʣʠ ʜʣʷ 

ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ ʠ ʜʦʨʦʞʝ, ʪʘʢ ʢʘʢ ʧʝʨʝʩʝʣʷʪʴ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʚʳʢʫʧʘʪʴ ʟʝʤʣʠ ʧʦʩʝʣʝʥʠʡ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦ ʢʘʢ ʜʣʷ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʢ ʧʨʦʜʘʞʝ ʠʣʠ ʘʨʝʥʜʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʯʘʩʪʥʳʭ ʜʦʤʦʚ (ʚ ʪ.ʯ. 

ʢʦʪʪʝʜʞʝʡ) ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʝʢʪʦʨʘʤ (ʚ ʪ.ʯ. ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʜʤʦʩʢʦʚʴʷ. 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʙʲʷʚʣʝʥʠʡ ʦ ʧʨʦʜʘʞʝ ʜʦʤʦʚ 

ʚʜʦʣʴ ʚʘʞʥʝʡʰʠʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʨʘʜʠʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʦʢʦʣʦ 60 ʪʳʩ. ʦʙʲʷʚʣʝʥʠʡ ʚ ʧʝʨʠʦʜ ʩ 08.05.2020 ʧʦ 05.06.2020 

ʛ.[2] 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʘʙʣʠʮʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 
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- ʪʨʘʜʠʮʠʦʥʥʦ ʩʘʤʳʤ ʜʦʨʦʛʠʤ ʦʩʪʘʸʪʩʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚʜʦʣʴ ʈʫʙʣʸʚʦ-ʋʩʧʝʥʩʢʦʛʦ ʰʦʩʩʝ; 

- ʩʘʤʘʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝʜʚʠʞʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ 

ɻʦʨʴʢʦʚʩʢʦʛʦ, ʅʦʩʦʚʠʭʠʥʩʢʦʛʦ ʠ ɽʛʦʨʴʝʚʩʢʦʛʦ ʰʦʩʩʝ, ʩʚʷʟʳʚʘʶʱʠʭ ʄʦʩʢʚʳ ʩ ʚʦʩʪʦʯʥʳʤ 

ʩʝʢʪʦʨʦʤ ʇʦʜʤʦʩʢʦʚʴʷ; 

- ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʞʠʣʴʸʤ ʦʢʘʟʘʣʠʩʴ ʦʙʲʝʢʪʳ ʚʜʦʣʴ ʅʦʚʦʨʠʞʩʢʦʛʦ ʰʦʩʩʝ 

(ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʩʪʦʠʤʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʞʠʣʴʷ ʠ ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ʄʦʩʢʚʳ); 

- ʥʝʪ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʫʜʘʣʝʥʠʝʤ ʧʨʦʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʷʚʣʝʥʠʡ ʦʙ ʠʭ ʧʨʦʜʘʞʝ; 

- ʚʳʷʚʣʝʥʳ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʯʝʤ ʜʘʣʴʰʝ ʨʘʩʧʦʣʦʞʝʥ 

ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʪ ʄʦʩʢʚʳ, ʪʝʤ ʦʥ ʜʝʰʝʚʣʝ (ʚ ʨʘʩʯʸʪʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʦʜʥʦʛʦ 

ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ): ʫʨʦʚʝʥʴ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ -0,60; ʠ ʯʝʤ ʜʘʣʴʰʝ ʦʙʲʝʢʪ ʦʪ 

ʄʦʩʢʚʳ, ʪʝʤ ʦʥ ʤʝʥʴʰʝ ʧʦ ʧʣʦʱʘʜʠ: ʫʨʦʚʝʥʴ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ -0,65. 

ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʠʪʫʘʮʠʠ ʩ ʟʘʩʪʨʦʝʥʥʦʩʪʴʶ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʰʝʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʝ 

ʄʦʩʢʦʚʩʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦ ʨʝʛʠʦʥʘ, ʥʘʯʠʥʘʷ ʩ ʩʝʚʝʨʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ɼʤʠʪʨʦʚʩʢʦʝ 

ʰʦʩʩʝ) ʠ ʥʘ ʶʛ ï ʜʦ ʥʦʚʦʛʦ ʂʘʰʠʨʩʢʦʛʦ ʰʦʩʩʝ (ʪʘʙʣʠʮʘ 2). 

ʆʙʱʘʷ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʫʩʣʦʚʥʦ ʦʪ ʄʂɸɼ ʜʦ ʪ.ʥ. çʙʝʪʦʥʢʠè ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʢʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʄʦʩʢʚʘ ʫʞʝ çʚʳʰʣʘè ʟʘ ʧʨʝʜʝʣʳ 

ʄʂɸɼ ʠ ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙ  rʥʘʯʠʥʘʪʴ ʦʪʩʯʝʪ ʦʪ ʝ yʬʘʢʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʣʫʯʘʝ ʩ ʈʷʟʘʥʩʢʠʤ ʰʦʩʩʝ). ʆʜʥʘʢʦ ʩʠʪʫʘʮʠʷ ʩ çʪʦʯʢʦʡ ʦʪʩʯʝʪʘè ʜʦʩʪʘʪʦʯʥʘ ʩʣʦʞʥʘʷ ï ʚ 

ʨʷʜʝ ʤʝʩʪ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʚʳ ʬʦʨʤʘʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʰʦʩʩʝ, ʪʦʛʜʘ 

ʢʘʢ ʩ ʜʨʫʛʦʡ ʝʛʦ ʩʪʦʨʦʥʳ ʦʬʠʮʠʘʣʴʥʦ ï ʚʩʸ ʝʱʸ ʪʝʨʨʠʪʦʨʠʷ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ɽʛʦʨʴʝʚʩʢʦʝ ʰʦʩʩʝ ʚʩʝ ʝʱʝ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʚʳʭʦʜʘ ʢ ʄʂɸɼ, ʠ 

ʬʦʨʤʘʣʴʥʦ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʦʢʨʘʠʥʝ ʛ. ʃʶʙʝʨʮʳ. ɺʳʙʦʨ ʥʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʥʦʚʦʛʦ 

ʂʘʰʠʨʩʢʦʛʦ ʰʦʩʩʝ ʚʳʟʚʘʥ ʪʝʤ, ʯʪʦ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʰʦʩʩʝ ʚ ʚʦʩʪʦʯʥʦʤ 

ʩʝʢʪʦʨʝ[3] ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩʪʘʨʦʤʫ (ʂʘʰʠʨʩʢʦʤʫ) ʰʦʩʩʝ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʠ ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʝʛʦ ʧʨʦʣʦʞʠʣʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ çʚ ʦʙʭʦʜè 

ʩʪʘʨʳʭ (ʫʞʝ ʠʤʝʚʰʠʭʩʷ ʥʘ ʵʪʦʡ ʪʨʘʩʩʝ) ʧʦʩʝʣʝʥʠʡ, ʠ ʵʪʫ ʛʠʧʦʪʝʟʫ ʩʣʝʜʦʚʘʣʦ ʧʦʜʪʚʝʨʜʠʪʴ 

ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ: ʩʪʘʨʦʡ ʩʝʣʴʩʢʦʡ, 

ʤʥʦʛʦʵʪʘʞʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ, ʢʦʪʪʝʜʞʥʦʡ ʠʣʠ ʜʘʯʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʘ çʗʥʜʝʢʩ-ʢʘʨʪʳè ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʧʨʦʩʤʦʪʨʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʠʧ 
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ʟʘʩʪʨʦʡʢʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʚʜʦʣʴ ʜʦʨʦʛʠ,  ʩʯʠʪʘʣʘʩʴ  ʢʘʢ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʠʟ ʩʫʤʤʳ 

ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʦʜʠʥʘʢʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʰʦʩʩʝ. 

 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʪʘʙʣʠʮʳ 2, ʜʣʠʥʘ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʰʝʩʪʠ ʤʘʛʠʩʪʨʘʣʝʡ 

(ʰʦʩʩʝ) ʦʪ ʄʂɸɼ ʜʦ çʙʝʪʦʥʢʠè ʦʪʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʚʘʨʴʠʨʫʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 28 

(ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ) ʜʦ 41 (ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ) ʢʠʣʦʤʝʪʨʦʚ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 33,8 

ʢʠʣʦʤʝʪʨʘ. ʆʜʥʘʢʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʚʜʦʣʴ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʣʠʯʘʝʪʩ ̫ʧʦ ʪʠʧʫ ʟʘʩʪʨʦʡʢʠ. 

ʊʘʢ, ʜʣʷ ɻʦʨʴʢʦʚʩʢʦʛʦ ʰʦʩʩʝ ʚʳʷʚʣʝʥʦ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʥʦʛʦʵʪʘʞʥʦʡ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʠ (33,9%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʪʨʠ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʟʘʥʠʤʘʶʪ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʜʦʣʠ ʚ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ: 

- ʩʪʘʨʘʷ ʩʝʣʴʩʢʘʷ ʟʘʩʪʨʦʡʢʘ (9,0%); 

- ʢʦʪʪʝʜʞʥʘʷ ʟʘʩʪʨʦʡʢʘ (10,3%); 

- ʜʘʯʥʘʷ ʟʘʩʪʨʦʡʢʘ (9,0%). 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʟʘʩʪʨʦʡʢʘʭ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ɹʘʣʘʰʠʭʝ ʠ ʚ ʜʨʫʛʠʭ 

ʢʨʫʧʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʙʣʠʞʥʝʛʦ ʇʦʜʤʦʩʢʦʚʴʷ. 

ɼʣʷ ɼʤʠʪʨʦʚʩʢʦʛʦ ʰʦʩʩʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ: ʜʚʘ ʠʟ ʥʠʭ ʟʘʥʠʤʘʶʪ ʧʦ 12,5% (ʩʪʘʨʘʷ ʩʝʣʴʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʠ 

ʤʥʦʛʦʵʪʘʞʥʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʟʘʩʪʨʦʡʢʘ), ʘ ʜʚʘ ʜʨʫʛʠʭ ï ʧʦ 7,1% (ʢʦʪʪʝʜʞʥʘʷ ʟʘʩʪʨʦʡʢʘ ʠ 

ʜʘʯʥʘʷ ʟʘʩʪʨʦʡʢʘ). 

ʅʘʧʨʦʪʠʚ, ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ ʚʳʷʚʣʝʥʦ ʜʣʷ ʗʨʦʩʣʘʚʩʢʦʛʦ ʰʦʩʩʝ: ʦʪ 1,6% (ʩʪʘʨʘʷ ʩʝʣʴʩʢʘʷ ʟʘʩʪʨʦʡʢʘ) ʜʦ 40,3% 
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(ʤʥʦʛʦʵʪʘʞʥʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʟʘʩʪʨʦʡʢʘ). ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʜʣʷ 

ʵʪʦʛʦ ʰʦʩʩʝ ʚʳʷʚʣʝʥʳ ʜʚʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʘʢʩʠʤʫʤʘ ï ʧʦʤʠʤʦ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ 40,3% 

ʧʦʜ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, 25,8% ʟʘʥʠʤʘʝʪ ʚʜʦʣʴ ʥʝʛʦ ʜʘʯʥʘʷ ʟʘʩʪʨʦʡʢʘ. ʆʙʘ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʷ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʣʷ ʩʚʦʝʛʦ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ï 21,4% (ʚ 1,88 ʨʘʟʘ) ʠ 14,8% 

(ʚ 1,74 ʨʘʟʘ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʨʝʪʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʤʘʢʩʠʤʫʤ (ʜʣʷ ʩʪʘʨʦʡ ʩʝʣʴʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ) ʚʳʷʚʣʝʥ ʫ ʈʷʟʘʥʩʢʦʛʦ ʰʦʩʩʝ ï 17,1% (ʧʨʠ ʩʨʝʜʥʝʤ ʜʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʝ, ʨʘʚʥʦʤ 10,3%). ʇʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1,66 ʨʘʟʘ. 

 ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʚʩʝʭ ʰʝʩʪʠ ʰʦʩʩʝ ʚʳʷʚʣʝʥʳ ʜʣʷ ʢʦʪʪʝʜʞʥʦʛʦ 

ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ ï ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ ʚ 8,1%, ʫ ʜʚʫʭ ʰʦʩʩʝ ï ɻʦʨʴʢʦʚʩʢʦʛʦ ʠ 

ɽʛʦʨʴʝʚʩʢʦʛʦ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʧʦ 10,3% (ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʵʪʦʛʦ 

ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ), ʠʣʠ ʚʩʝʛʦ ʣʠʰʴ ʚ 1,3 ʨʘʟʘ ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦ. ʋ ʯʝʪʳʨʝʭ ʜʨʫʛʠʭ ʰʦʩʩʝ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʩʨʝʜʥʝʤʫ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʩʠʪʫʘʮʠʠ ʩ ʥʦʚʳʤ ʂʘʰʠʨʩʢʠʤ ʰʦʩʩʝ. ʂʘʢ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʚʳʰʝ, ʵʪʦ ʰʦʩʩʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʥʦʚʳʤ, ʧʦʩʪʨʦʝʥʥʳʤ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦ ʩʪʘʨʳʤ 

ʂʘʰʠʨʩʢʠʤ ʰʦʩʩʝ, ʩʢʦʨʦʩʪʥʳʤ (ʙʝʟ ʧʝʨʝʩʝʯʝʥʠʡ ʚ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʜʨʫʛʠʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʫʪʷʤʠ ʠ ʙʝʟ ʥʘʟʝʤʥʳʭ ʧʝʰʠʭ ʧʝʨʝʭʦʜʦʚ), ʧʨʠ ʵʪʦʤ ʧʨʦʝʟʜ ʧʦ ʥʝʤʫ ï 

ʧʣʘʪʥʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʰʦʩʩʝ ʠʟ ʯʠʩʣʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʝʱʝ ʩʚʦʙʦʜʥʦʛʦ, ʥʝ 

ʟʘʩʪʨʦʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʵʪʦʛʦ ʰʦʩʩʝ ʤʘʢʩʠʤʘʣʴʥʘ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 76,7%. ʄʠʥʠʤʫʤ ʦʪʤʝʯʝʥ ʫ ʗʨʦʩʣʘʚʩʢʦʛʦ ʰʦʩʩʝ ï ʪʦʣʴʢʦ 

ʯʝʪʚʝʨʪʴ (25,8%) ʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʝʱʝ ʥʝ ʟʘʩʪʨʦʝʥʘ, ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ ʜʣʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ï 45,3%. 

ʆʪʤʝʪʠʤ ʚ ʵʪʦʡ ʩʚʷʟʠ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʳʝ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, 

ʦʩʦʙʝʥʥʦ ʩ ʯʘʩʪʥʳʤ ʠʣʠ ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ 

ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʦʙʭʦʜ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ 

ʦʩʥʦʚʥʦʤ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝ ʩʪʦʣʴʢʦ ʠʟ ʙʣʘʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, 

ʩʢʦʣʴʢʦ ʠʟ-ʟʘ ʩʪʨʝʤʣʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʳʢʫʧʘʝʤʳʝ ʟʝʤʣʠ, ʥʘ 

ʧʝʨʝʩʝʣʝʥʠʝ ʣʶʜʝʡ, ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʪʝʨʴ ʚʩʝʭ ʚʠʜʦʚ ʠ ʜʨ. 

 ʂʘʢ ʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʪʘʢʠʭ ʰʦʩʩʝ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʘʢʦʚʳʭ ʫ çʩʪʘʨʳʭè ʰʦʩʩʝ, 

ʫʥʘʩʣʝʜʦʚʘʚʰʠʭ ʠʩʪʦʨʠʯʝʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ, ʧʨʦʭʦʜʠʚʰʠʝ ʯʝʨʝʟ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʠʭ ʧʨʦʪʷʞʝʥʠʠ. ʀʤʝʥʥʦ ʵʪʦ ʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʥʦʚʦʤʫ ʂʘʰʠʨʩʢʦʤʫ ʰʦʩʩʝ. ʊʘʢ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʪʘʨʦʡ ʩʝʣʴʩʢʦʡ ʠ ʜʘʯʥʦʡ ʟʘʩʪʨʦʡʢʠ ʥʘ 
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ʥʝʤ ʩʦʩʪʘʚʠʣʘ ʧʦ 6,6% ʢʘʞʜʘʷ (ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ 

ʟʘʩʪʨʦʡʢʠ). ɼʣʷ ʩʪʘʨʦʡ ʩʝʣʴʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʙ  r ʤʠʥʠʤʘʣʴʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʡ ʚʳʙʦʨʢʠ, ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʷʚʣʝʥʥʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʗʨʦʩʣʘʚʩʢʦʛʦ ʰʦʩʩʝ (1,6%), ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʡ ʠ 

ʠʤʝʶʱʠʡ ʠʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʦʯʝʚʠʜʥʦ, ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ 

ʩʪʘʨʦʡ ʩʝʣʴʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʥʦʚʦʡ çʛʦʨʦʜʩʢʦʡè, ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʯʪʦ ʚʠʜʥʦ ʫʞʝ 

ʙʳʣʦ ʥʘʤʠ ʦʪʤʝʯʝʥʦ ʚʳʰʝ. 

ɼʣʷ ʥʦʚʦʛʦ, ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ,  ʂʘʰʠʨʩʢʦʛʦ ʰʦʩʩʝ ʦʢʘʟʘʣʩʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʝʥ 

ʤʠʥʠʤʫʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ (ʚʩʝʛʦ 1,7%, ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ï 24,4%), ʠ ʙʣʠʟʢʠʡ ʢ ʩʨʝʜʥʝʤʫ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʢʦʪʪʝʜʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ï 

8,3%, ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ, ʨʘʚʥʦʤ 8,1%. ʇʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʛʦ ʰʦʩʩʝ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʤʝʥʥʦ ʢʦʪʪʝʜʞʥʦʡ ʟʘʩʪʨʦʡʢʠ (ʩʘʤʦʡ ʥʦʚʦʡ ʧʦ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, 

ʥʘʨʷʜʫ ʩ ʯʘʩʪʴʶ ʤʥʦʛʦʵʪʘʞʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ), ʧʨʝʚʳʰʘʝʪ ʜʦʣʶ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ 

ʟʘʩʪʨʦʡʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ, 

ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ (ʪʘʙʣʠʮʳ 2 ʠ 3). 

 

ɺʳʚʦʜʳ 
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ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʠʝ ʧʦ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʚʥʝʰʥʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ ʢʘʢ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ, ʪʘʢ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ, çʩʪʘʨʦʜʘʯʥʳʝè ʤʝʩʪʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʝʧʨʝʨʳʚʥʘʷ ʯʝʨʝʜʘ ʧʦʩʝʣʝʥʠʡ ʦʪ ʧʦʩ. 

ʊʦʤʠʣʠʥʦ ʜʦ ʧʦʩ. ʂʨʘʪʦʚʦ ʚʜʦʣʴ ʄʦʩʢʦʚʩʢʦ-ʈʷʟʘʥʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʄʦʩʢʦʚʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ɺʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʱʝʥʠʠ, ʪʠʧʦʣʦʛʠʠ ʠ ʩʪʦʠʤʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʟʘʛʦʨʦʜʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʩʝʢʪʦʨʘʤ ʚʜʦʣʴ 

ʦʩʥʦʚʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ) ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʚʜʦʣʴ ʨʘʟʣʠʯʥʳʭ ʰʦʩʩʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʩʪʘ ʢ ʤʝʩʪʫ (ʚ ʪʦʤ ʯʠʩʣʝ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʳʙʦʨʘ ʠʥʚʝʩʪʦʨʦʚ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ï ʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʳʙʦʨʘ ʥʘʩʝʣʝʥʠʷ. 
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ʂʨʳʣʦʚ ʇʝʪʨ ʄʠʭʘʡʣʦʚʠʯ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʣʘʩʪʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʄʳʪʠʱʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʦʩʩʠʷ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ, 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʜʝʣʘʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʀʟʫʯʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʉʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ 2009 ʛʦʜʘ. ʇʨʝʜʣʦʞʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ. ʇʨʝʜʣʦʞʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

Summary. The article considers the existing and promising problems of the transport system of 

the Sverdlovsk region. A transport and geographical analysis of the territory of the region was 

made. The implementation of the measures of the 2009 Spatial Planning Scheme was studied. 

Conceptual directions of development of regional transport system on prospects are proposed. 
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Specific measures were proposed and analyzed in the field of creating new capital construction 

facilities for transport infrastructure in the field of road and railway transport in the Sverdlovsk 

region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʬʘʢʪʦʨ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʉʭʝʤʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤ, ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ. 

Keywords: transport factor, territorial planning, Scheme of territorial planning, regional 

transport systems, Sverdlovsk region.  

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ ʠʛʨʘʝʪ ʤʦʙʠʣʴʥʦʩʪʴ ï 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠ ̫ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʟʘʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ, 

ʨʝʛʠʦʥʘ, ʛʦʨʦʜʘ [1]. ɺ ʵʪʦʤ ʧʣʘʥʝ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʪʨʘʩʣʴʶ 

ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʪʦʚʘʨʦʜʚʠʞʝʥʠʝ ʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʟʜʘʸʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʨʦʩʪʘ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ, ʧʦʵʪʦʤʫ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2, 3, 4]. 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʪʨʘʥʩʧʦʨʪ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦ ʤʝʩʪʦ ʚ 

ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ, ʷʚʣʷʷʩʴ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʷʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʦʙʱʝʥʠʝ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʫʜʘʣʝʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩʪʨʘʥʳ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʦʪʨʘʩʣʷʤ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʪʨʘʩʣʴ ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʦʙʲʸʤʘ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [5, 6, 7]. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʙʱʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ: 1) ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʣʘʩʪʠ; 2) ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʚʪʦʜʦʨʦʛ ʚ ʩʣʘʙʦʦʩʚʦʝʥʥʳʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ; 3) ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʜʦʨʦʞʥʳʭ ʩʚʷʟʦʢ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ; ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʟʜʦʚ ʛʦʨʦʜʦʚ; 

4) ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ ʦʙʣʘʩʪʠ, ʥʠʟʢʠʝ 

ʩʢʦʨʦʩʪʠ ʠ ʙʦʣʴʰʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʦʧʫʩʢʥʦʡ ʠ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ 
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ʯʘʩʪʠ ʘʚʪʦʜʦʨʦʛ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ; 5) ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʥʝʥʳʭ ʠ ʧʦʛʠʙʰʠʭ ʚ ɼʊʇ ʥʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʦʙʣʘʩʪʠ; 6) ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥ ̫ʨʘʟʚʠʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʛʦʨʦʜʩʢʦʛʦ, ʧʨʠʛʦʨʦʜʥʦʛʦ ʠ ʤʝʞʜʫʛʦʨʦʜʥʝʛʦ) ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʦʙʣʘʩʪʠ; 7) ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʷʜʦʤ ʩ ʢʨʫʧʥʝʡʰʠʤʠ ʛʦʨʦʜʘʤʠ ʦʙʣʘʩʪʠ, ʠ ʚʙʣʠʟʠ 

ʛʨʘʥʠʮ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʨʝʛʠʦʥʘʤʠ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʚ ʨʝʛʠʦʥʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʭʦʜʷʪ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ɼʊʇ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʚʘʠʚʘʪʴ ʨʝʩʫʨʩʳ ʵʪʠʭ ʨʘʡʦʥʦʚ. 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʠʟʦʭʨʦʥʳ ʜʚʫʭʯʘʩʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʪ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʬʝʚʨʘʣʴ 2020 ʛ., ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ). 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ çʩʨʘʩʪʘʥʠʝè ʠʟʦʭʨʦʥ ʚʦʢʨʫʛ ɽʢʘʪʝʨʠʥʙʫʨʛʘ, ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʠ 

ʉʝʨʦʚʘ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʥʦʡ ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ, 

ʩʚʷʟʳʚʘʶʱʠʡ ʶʞʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ. ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 1,2-1,5 ʨʘʟʘ 

ʦʪʩʪʘʸʪ ʦʪ ʩʫʙʲʝʢʪʦʚ ʟʘʧʘʜʥʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʈʌ ʧʦ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ 

ʘʚʪʦʜʦʨʦʞʥʦʡ ʩʝʪʠ[1]. ʆʧʝʨʝʞʘʶʱʠʡ ʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
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ʜʦʨʦʛʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʫʨʦʚʥʷ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʥʷʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʨʝʜʘʢʮʠʡ ʉʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ)[2] 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʨʘʟʫʶʪ 

ʢʨʫʧʥʝʡʰʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʟʣʳ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʦʧʦʨʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ [8, 9, 10].  ʆʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʨʫʟʦʚʳʝ 

ʫʟʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ, ʅʠʞʥʝʤ ʊʘʛʠʣʝ, ʉʝʨʦʚʝ, ʂʘʤʝʥʩʢʝ-ʋʨʘʣʴʩʢʦʤ. ʖʛ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʢʘʝʪ ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ (ʩʚʷʟʳʚʘʷ ʦʙʣʘʩʪʴ ʩ ʪʘʢʠʤʠ 

ʛʦʨʦʜʘʤʠ ʢʘʢ ʄʦʩʢʚʘ, ʂʠʨʦʚ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʊʶʤʝʥʴ, ʆʤʩʢ ʠ ʜʘʣʝʝ ʥʘ ʏʠʪʫ). 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʟʘʜʘʥʥʳʤ ʊʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ 

ʈʌ, ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʢ ʥʘʩʝʣʸʥʥʳʤ ʧʫʥʢʪʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɺʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 134,9 ʢʤ ʪʘʢʠʭ ʜʦʨʦʛ ʜʦ 46 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʪʝʣʝʡ ʙʦʣʝʝ 10 ʪʳʩ. ʯʝʣ. 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɺ 2014 ʛʦʜʫ ʧʣʘʥʠʨʦʚʘʣʩʷ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʩ ʩʝʪʴʶ ʜʦʨʦʛ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ: ʀʩʝʪʴ ï ʉʘʛʨʘ, 

ɻʦʣʫʙʢʦʚʩʢʦʝ ï ɻʘʨʘʥʠʥʢʘ, ʘ ʪʘʢʞʝ ʟʘʚʝʨʰʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʲʝʟʜʘ ʢ ʜʝʨʝʚʥʝ 

ɹʘʛʳʰʢʦʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ 

ʈʳʯʢʦʚʦ ï ɽʣʴʥʠʯʥʘʷ, ʧʦʜʲʝʟʜʦʚ ʢ ʜʝʨʝʚʥʝ ɹʫʨʤʘʢʠʥʘ, ʧʦʩʝʣʢʫ ɹʦʨʦʚʩʢʦʡ ʠ ʜʝʨʝʚʝ 

ʅʝʧʝʠʥʘ. 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʜʝʡʩʪʚʫʶʱʝʡ ʉʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʩʤ. ʪʘʙʣʠʮʫ 1) 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʢʨʠʟʠʩʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʪʦʨʘʭ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

2014-2018 ʛʛ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʤʝʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ (ʪʘʙʣʠʮʘ 

1). ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʩʠʡʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʯʘʩʪʠ ʫʯʸʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ, 

ʧʦʢʘʟʘʪʝʣʠ ʧʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʦʢ ʫʯʝʩʪʴ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʣʦʞʥʝʝ. 

 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʭʝʤʫ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʠ 2007 (2009 ʛ.) ʥʘ ʥʘʯʘʣʦ 2020 ʛ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ ʥʝ ʚʳʧʦʣʥʝʥʳ, ʣʠʙʦ ʩʨʦʢ ʠʭ ʨʝʘʣʠʟʘʮʠʠ 

ʙʳʣ ʧʝʨʝʥʝʩʸʥ ʥʘ ʙʦʣʝʝ ʦʪʜʝʣʸʥʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʚʢʣʶʯʘʷ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʈʦʩʩʠʠ).    
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʴ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʧʦʩʨʝʜʥʠʯʝʩʢʦʡ ʨʦʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʦʚʘʨʦʧʦʪʦʢʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘ ʜʝʣʦʚʳʭ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ, ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʦʨʛʦʚʳʭ ʩʜʝʣʦʢ, 

ʚʩrʪʘʚʦʯʥʦ-ʷʨʤʘʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ) [11, 12].  

ʊʨʘʥʩʧʦʨʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʧʨʦʙʣʝʤʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʦʨʦʞʥʫʶ ʩʝʪʴ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʝʝ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʥʦʛʠʭ ʰʦʩʩʝʡʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʦʙʣʝʤʘʤ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ. ʅʠʟʢʘʷ ʧʨʦʚʦʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʭʦʜʠʪ 

ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʜʦʨʦʛʘʤ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʥʘʨʫʰʝʥʠʷʭ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʮʝʣʦʤ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʠ ʙʦʣʴʰʠʭ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ çʫʟʢʠʤè ʤʝʩʪʦʤ ʚ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. ʇʦ ʜʘʥʥʦʡ ʧʨʠʯʠʥʝ ʧʨʘʚʦʤʝʨʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʨʝʛʠʦʥʝ. ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʥʦʛʦ ʪʠʧʘ. 

 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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ɺ ʨʘʡʦʥʝ ʘʵʨʦʧʦʨʪʘ çʂʦʣʴʮʦʚʦè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʵʨʦʧʦʣʠʩʘ 

(ʘʵʨʦʪʨʦʧʦʣʠʩʘ) ï ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʘʵʨʦʧʦʨʪ, ʦʙʲʝʢʪʳ ʛʦʩʪʠʥʠʯʥʦʛʦ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. ʈʘʟʚʠʪʠʝ ʘʵʨʦʧʦʨʪʘ 

çʂʦʣʴʮʦʚʦè ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʚʳʥʦʩʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠʟ ʛʦʨʦʜʘ ɽʢʘʪʝʨʠʥʙʫʨʛ.  

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ[3] 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʘʨʢʘʩʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ɼʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʙʳʣʦ ʠʟʤʝʨʝʥʦ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡ, ʨʘʩʩʪʦʷʥʠʝ ʠ ʚʨʝʤʷ ʚ ʧʫʪʠ ʧʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʡ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʘʨʳ ʙʳʣ ʨʘʩʩʯʠʪʘʥʦ 

ʥʘʩʢʦʣʴʢʦ ʫʩʣʦʚʥʘʷ ʜʦʨʦʛʘ ʧʦ ʧʨʷʤʦʡ ʙʳʣʘ ʙ  r ʙʣʠʞʝ ʠ ʙʳʩʪʨʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʴʶ. 

ʇʦʣʫʯʠʚʰʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʧʘʨʳ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʜʦʨʦʛʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ ʧʨʷʤʦʡ ʧʦʟʚʦʣʠʣʘ ʙ  rʩʦʢʨʘʪʠʪʴ ʧʫʪʴ ʚ ʪʨʠ 

ʠ ʙʦʣʝʝ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤʠ ʜʦʨʦʛʘʤʠ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ (ʞʝʣʪʘʷ) ï ʧʘʨʳ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʜʦʨʦʛʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ ʧʨʷʤʦʡ ʧʦʟʚʦʣʠʣʘ ʙ  rʩʦʢʨʘʪʠʪʴ ʧʫʪʴ ʚ 2,5 ï 

3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤʠ ʜʦʨʦʛʘʤʠ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʧʘʨʳ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʜʦʨʦʛʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ ʧʨʷʤʦʡ 

ʧʦʟʚʦʣʠʣʘ ʙ  r ʩʦʢʨʘʪʠʪʴ ʧʫʪʴ ʚ 2 ï 2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤʠ ʜʦʨʦʛʘʤʠ. 

ʇʦʩʣʝʜʥʷʷ ʛʨʫʧʧʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʧʘʨʳ, ʛʜʝ ʧʨʷʤʘʷ ʜʦʨʦʛʘ ʧʦʟʚʦʣʠʣʘ ʙ  rʩʦʢʨʘʪʠʪʴ 

ʧʫʪʴ ʤʝʥʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 

ʇʝʨʚʳʝ ʜʚʝ ʛʨʫʧʧʳ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʤʘʷʪʥʠʢʦʚʫʶ ʤʠʛʨʘʮʠʶ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʝʨʨʠʪʦʨʠʡ. ʉʨʝʜʠ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ. 

ʅʘʧʨʘʚʣʝʥʠʝ 1. ʊʘʙʦʨʳ ï ɻʘʨʠ, ʉʦʩʴʚʘ, ʄʘʭʥʸʚʦ 

ɻʘʨʠ, ʉʦʩʴʚʘ, ʄʘʭʥʸʚʦ ʥʘʭʦʜʷʪʩ ̫ʥʘ ʨʘʩʩʪʦʷʥʠʠ 160 ï 170 ʢʤ ʦʪ ʩʝʣʘ ʊʘʙʦʨʳ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩʦʩʪʘʚʣʷʶʪ 410 ʢʤ (ʜʣʷ ʄʘʭʥʸʚʦ) 

ʠ ʙʦʣʝʝ 800 ʢʤ ʜʣʷ ɻʘʨʠ, ʉʦʩʴʚʳ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛʠ. 

ʄʘʷʪʥʠʢʦʚʘʷ/ʚʘʭʪʦʚʘʷ ʤʠʛʨʘʮʠʷ ʠʟ 3 ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʚ ʊʶʤʝʥʴ. ɺ ʥʘʩʪʦʷʱʠʝ 

ʚʨʝʤʷ ʧʫʪʴ ʜʦ ʊʶʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʯʘʩʦʚ ʜʣʷ ʄʘʭʥʸʚʦ, ʜʦ 10,5-11 ʯʘʩʦʚ ʜʣʷ ʉʦʩʴʚʳ ʠ 
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ɻʘʨʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ ʧʫʪʠ ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʩʙʣʠʟʠʪʴ ʠ ʦʙʣʝʛʯʠʪʴ 

ʤʠʛʨʘʮʠʶ ʚ ʊʶʤʝʥʴ ʜʣʷ ʧʦʠʩʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪ ʦʪ ʵʪʦʛʦ 

ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʥʝʙʦʣʴʰʠʤ. ɼʘʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʷʤʦʡ ʜʦʨʦʛʠ ʤʝʞʜʫ ʊʶʤʝʥʴʶ ʠ 3 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʥʝ ʧʦʟʚʦʣʠʪ ʠʤ ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʠ. ɺ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ ʚʨʝʤʷ ʜʦ ʊʶʤʝʥʠ ʜʣʷ ʉʦʩʴʚʳ ʠ ɻʘʨʠ ʩʦʩʪʘʚʠʪ 6 ï 7 ʯʘʩʦʚ, ʜʣʷ ʄʘʭʥʸʚʦ ï 5 ʯʘʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʚʩʝʭ 3 ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ 

ʷʚʣʷʶʪʩʷ ʉʝʨʦʚ, ʅʠʞʥʠʡ ʊʘʛʠʣ ʠ ɽʢʘʪʝʨʠʥʙʫʨʛ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʪʨʘʥʟʠʪ ʠʟ ʊʶʤʝʥʠ ʚ ʉʝʨʦʚ ʠ ʜʘʣʝʝ ï ʚ ʍʄɸʆ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ 

ʤʦʞʝʪ ʚ ʪʝʦʨʠʠ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʧʫʪʴ ʦʪ ʉʝʨʦʚʘ ʜʦ ʊʶʤʝʥʠ, ʘ ʪʘʢʞʝ ʠʟ ʊʶʤʝʥʠ ʯʝʨʝʟ 

ʉʝʨʦʚ ʚ ʍʄɸʆ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦʛʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʧʦʪʦʤʫ ʢʘʢ 

ʩʧʨʷʤʣʝʥʠʝ ʧʫʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʷʜʘ ʥʦʚʳʭ ʫʯʘʩʪʢʦʤ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʟʘʤʝʪʥʦʡ ʵʢʦʥʦʤʠʠ 

ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʤ ʩʮʝʥʘʨʠʝʤ ʧʝʨʝʤʝʱʝʥʠʡ. ɼʘʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʷʤʦʡ ʜʦʨʦʛʠ ʉʦʩʴʚʘ ï ʊʘʙʦʨʳ ʝʜʚʘ ʣʠ ʧʦʟʚʦʣʠʪ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʧʦʪʦʢ ʠʟ ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʍʄɸʆ ʯʝʨʝʟ ʉʚʝʨʜʣʦʚʩʢʫʶ ʦʙʣʘʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʦʛʦ ʫʜʘʩʪʩʷ 

ʜʦʩʪʠʯʴ ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴ ʠʟ ʊʶʤʝʥʠ ʜʦ ʖʛʦʨʩʢʘ ʠ ʉʦʚʝʪʩʢʦʛʦ. ɺ 

ʠʪʦʛʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʟʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʊʶʤʝʥʠ ʚ ʍʄɸʆ. 

ʅʘʧʨʘʚʣʝʥʠʝ 2. ʄʘʭʥʸʚʦ ï ɺʝʨʭʦʪʫʨʴʝ, ʅʦʚʘʷ ʃʷʣʷ, ʉʦʩʴʚʘ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ ʤʝʞʜʫ ʵʪʠʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʧʦʟʚʦʣʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʫʪʴ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʫʶ ʦʪʜʘʯʫ ʦʪ ʧʦʚʳʰʝʥʠʷ ʩʚʷʟʘʥʥʦʩʪʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ: 

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʙʦʣʴʰʘʷ ʜʣʠʥʘ ʜʦʨʦʛʠ (ʩʫʱʝʩʪʚʫʶʱʘʷ ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʚʩʝʛʦ 35 ï 40 ʢʤ); 

- ʧʦʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʠ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʫʯʘʩʪʢʘ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʜʦʨʦʛʫ ʄʘʭʥʸʚʦ ï ɺʝʨʭʦʪʫʨʴʝ ʜʦ ʧʨʠʤʝʨʥʦ 100 ʢʤ, ʠ ʦʢʦʣʦ 1 ʯʘʩʘ 50 

ʤʠʥʫʪ ʝʟʜʳ, ʘ ʜʦʨʦʛʫ ʄʘʭʥʸʚʦ ï ʉʦʩʴʚʘ ʜʦ 95 ʢʤ ʠ 1 ʯʘʩʘ ʠ 40 ʤʠʥʫʪ ʝʟʜʳ); 

- ʥʦʚʳʡ ʫʯʘʩʪʦʢ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʠʤʫʣ ʨʘʟʚʠʪʠʷ ʥʝʙʦʣʴʰʠʭ ʧʦʩʝʣʝʥʠʡ (ʜʝʨʝʚʥʠ 

ɹʝʣʘʷ ɻʣʠʥʘ, ʧʦʩʝʣʢʦʚ ɺʦʩʪʦʯʥʳʡ, ʂʘʨʧʫʥʠʥʩʢʠʡ, ʧʦʢʘ ʦʪ ʥʠʭ ʜʦ ʄʘʭʥʸʚʦ ʤʦʞʥʦ 

ʜʦʙʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʵʣʝʢʪʨʠʯʢʝ). 

ʅʘʧʨʘʚʣʝʥʠʝ 3. ʄʘʭʥʸʚʦ ï ʅʠʞʥʷʷ ʊʫʨʘ, ʂʨʘʩʥʦʫʨʘʣʴʩʢ 

ɼʘʥʥʘʷ ʜʦʨʦʛʘ ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʞʠʪʝʣʷʤ ʄʘʭʥʸʚʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ 

ʅʠʞʥʝʡ ʊʫʨʝ, ʂʨʘʩʥʦʫʨʘʣʴʩʢʫ ʠ (ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ) ï ʢ ʅʠʞʥʝʤʫ ʊʘʛʠʣʫ. ɼʣʠʥʘ 
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ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʦʨʦʛʠ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 100 ʢʤ ʠ ʧʦʟʚʦʣʠʪ ʜʦʙʠʨʘʪʴʩʷ ʠʟ ʄʘʭʥʸʚʦ ʚ 

ʅʠʞʥʠʡ ʊʘʛʠʣ ʧʨʠʤʝʨʥʦ ʟʘ 2,5 ï 3 ʯʘʩʘ. 

ʇʨʦʙʣʝʤʦʡ ʜʘʥʥʦʡ ʜʦʨʦʛʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʧʦʩʝʣʝʥʠʡ ʥʘ ʝʝ 

ʧʫʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʡ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ 4. ʐʘʣʷ, ʉʪʘʨʦʫʪʢʠʥʩʢ ï ʅʦʚʦʫʨʘʣʴʩʢ ʩ ʮʝʥʪʨʦʤ ʚ ʅʦʚʦʫʨʘʣʴʩʢʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʐʘʣʷ ʠ ʉʪʘʨʦʫʪʢʠʥʩʢ, ʚʭʦʜʷʱʠʝ ʚ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ 

ʝʜʠʥʠʮʫ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʜʘʣʝʥʠʠ ʦʪ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʨʝʛʠʦʥʘ. 

ɹʣʠʞʘʡʰʠʤ ʢʨʫʧʥʳʤ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʇʝʨʚʦʫʨʘʣʴʩʢ, ʥʘʭʦʜʷʱʠʡ ʧʨʠʤʝʨʥʦ ʚ 1 ʯʘʩʝ 20 

ʤʠʥʫʪʘʭ ʝʟʜʳ ʦʪ ʉʪʘʨʦʫʪʢʠʥʩʢʘ ʠ ʚ 2 ʯʘʩʘʭ ʝʟʜʳ ʦʪ ʐʘʣʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʵʪʠ ʧʦʩʝʣʢʠ ʩ ʛʦʨʦʜʘʤʠ ʩ ʮʝʥʪʨʦʤ ʚ 

ʅʦʚʦʫʨʘʣʴʩʢʝ, ʩʦʟʜʘʣʦ ʙ  rʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʠ. ʊʘʢʞʝ 

ʵʪʦ ʤʦʛʣʦ ʙ  rʜʘʪʴ ʩʪʠʤʫʣ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ ʫʩʣʫʛ ʚ ʅʦʚʦʫʨʘʣʴʩʢʝ ʠ ʩʦʩʝʜʥʠʭ ʛʦʨʦʜʘʭ. 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʦʨʦʛʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 35 ï 40 ʢʤ, ʝʩʣʠ 

ʩʦʝʜʠʥʷʪʴ ʉʪʘʨʦʫʪʢʠʥʩʢ ʩ ɺʝʨʭʥʠʤ ʊʘʛʠʣʦʤ, ʠ 45 ï 50 ʢʤ, ʝʩʣʠ ʜʦʨʦʛʘ ʙʫʜʝʪ ʠʜʪʠ ʚ 

ʅʦʚʦʫʨʘʣʴʩʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʫʪʝʧʨʦʚʦʜʘ ʚʨʝʤʷ ʥʘ ʧʦʝʟʜʢʫ ʤʝʞʜʫ ʉʪʘʨʦʫʪʢʠʥʩʢʦʤ 

ʠ ʅʦʚʦʫʨʘʣʴʩʢʦʤ ʩʦʢʨʘʪʠʣʦʩʴ ʙ  rʜʦ 1 ʯʘʩʘ, ʜʦ ɺʝʨʭʥʝʛʦ ʊʘʛʠʣʘ ï ʜʦ 1 ʯʘʩʘ 15 ʤʠʥʫʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʝʣʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʧʘʣ ʙ  r ʚ ʟʦʥʫ ʚʣʠʷʥʠʷ ʩ ʮʝʥʪʨʦʤ ʚ 

ʅʦʚʦʫʨʘʣʴʩʢʝ. 

ʕʬʬʝʢʪ ʜʣʷ ʐʘʣʠ ʙʫʜʝʪ ʤʝʥʴʰʠʤ, ʪʘʢ ʢʘʢ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʜʦ ʛʦʨʦʜʦʚ ʩ ʮʝʥʪʨʦʤ ʚ 

ʅʦʚʦʫʨʘʣʴʩʢʝ ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 2 ʯʘʩʦʚ. 

ʅʦʚʘʷ ʜʦʨʦʛʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʘ ʫʣʫʯʰʠʪʴ ʩʚʷʟʘʥʥʦʩʪʴ ʩ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ ʉʘʨʛʠ, 

ʉʘʙʠʢʘ, ʉʳʣʚʳ, ʀʣʠʤʘ, ʏʫʩʦʚʦʚʦʝ ʠ ʜʨʫʛʠʭ ʧʦʩʝʣʢʦʚ. 

ʅʘʧʨʘʚʣʝʥʠʝ 5. ʐʘʣʷ ï ʂʨʘʩʥʦʫʬʠʤʩʢ, ɹʠʩʝʨʪʴ, ʅʠʞʥʠʝ ʉʝʨʛʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʐʘʣʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ɹʣʠʞʘʡʰʠʡ ʢʨʫʧʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ï ʇʝʨʚʦʫʨʘʣʴʩʢ (2 ʯʘʩʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, 1 ʯʘʩ 50 

ʤʠʥʫʪ ʥʘ ʵʣʝʢʪʨʠʯʢʝ). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʦʩʝʣʦʢ ʩ ʛʦʨʦʜʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʶʛʝ 

ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ. ʆʜʥʘʢʦ ʧʦʪʝʥʮʠʘʣ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦʨʦʛʠ ʐʘʣʠ ï ɹʠʩʝʨʪʴ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 50 ʢʤ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣ 

ʩʘʤʦʡ ɹʠʩʝʨʪʠ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʐʘʣʠ ʚ ʨʘʙʦʪʝ ʠ 

ʫʩʣʫʛʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʦʛʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʇʝʨʚʦʫʨʘʣʴʩʢ ʠ 

ʈʝʚʜʫ. ɺʨʝʤʷ ʧʦʝʟʜʢʠ ʟʘ ʩʯʝʪ ʥʦʚʦʡ ʜʦʨʦʛʠ ʜʦ ʵʪʠʭ ʛʦʨʦʜʦʚ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 1 ʯʘʩʘ 45 
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ʤʠʥʫʪ. ʊʦ ʝʩʪʴ ʥʦʚʘ ̫ʜʦʨʦʛʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʪʝʢʫʱʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚʩʝʛʦ ʥʘ 10 ï 

15 ʤʠʥʫʪ. 

ʆʪʜʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʦʨʦʛʠ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʐʘʣʷ ï ʂʨʘʩʥʦʫʬʠʤʩʢ. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʧʨʷʤʦʡ ʧʫʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 110 ʢʤ ʠ ʟʘʥʠʤʘʝʪ 3,5 ʯʘʩʘ. ʀʟ ʥʠʭ 3 

ʯʘʩʘ 5 ʤʠʥʫʪ ʟʘʥʠʤʘʶʪ ʧʝʨʚʳʝ 85 ʢʤ ʜʦ ʦʢʨʝʩʪʥʦʩʪʝʡ ɸʯʠʪʘ (ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 27,5 ʢʤ/ʯ). 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʦ 60 ʢʤ/ʯ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʜʦʨʦʛʠ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʦʪ ʐʘʣʠ ʜʦ ʂʨʘʩʥʦʫʬʠʤʩʢʘ ʜʦ 1 ʯʘʩʘ 50 ʤʠʥʫʪ, ʘ ʜʦ ʙʦʣʝʝ 

ʙʣʠʟʢʦʛʦ ɸʯʠʪʘ ï ʩ 3 ʯʘʩʦʚ 5 ʤʠʥʫʪ ʜʦ ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ. ʕʪʦ ʜʘʩʪ ʞʠʪʝʣʷʤ ʐʘʣʠ ʜʦʩʪʫʧ ʢ 

ʥʦʚʳʤ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ ʠ ʫʩʣʫʛʘʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʪ ʥʦʚʦʡ ʜʦʨʦʛʠ ʐʘʣʷ ï ʂʨʘʩʥʦʫʬʠʤʩʢ ʚʦʟʥʠʢʥʝʪ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʫʪʠ, ʩʚʷʟʳʚʘʶʱʝʤ ʉʪʘʨʦʫʪʢʠʥʩʢ ʠ ʅʦʚʦʫʨʘʣʴʩʢ. 

ʇʦʷʚʣʝʥʠʝ ʦʙʝʠʭ ʜʦʨʦʛ ʩʦʟʜʘʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪ ʦʪ ʅʦʚʦʫʨʘʣʴʩʢʘ ʜʦ 

ʂʨʘʩʥʦʫʬʠʤʩʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘʧʨʘʚʣʝʥʠʝ 6. ʇʝʨʚʦʫʨʘʣʴʩʢ ï ɺʝʨʭʥʠʡ ʊʘʛʠʣ, ɺʝʨʭ-ʅʝʡʚʠʥʩʢʠʡ ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ 

ʧʫʪʠ ʠʤʝʝʪ ʥʝʚʳʩʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ. ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʛʦʨʦʜʘʤʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʜʦʨʦʛʠ ʙʫʜʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʷʚʣʝʥʠʝ 

ʜʘʥʥʦʡ ʜʦʨʦʛʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ. 

ʅʘʧʨʘʚʣʝʥʠʝ 7. ʉʫʭʦʡ ʃʦʛ ï ʈʝʞ, ɸʣʘʧʘʝʚʩʢ 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʂɽʉʈʳ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʦ ʛʣʘʚʥʦʛʦ ʮʝʥʪʨʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ɽɻɸ. ɺʨʝʤʷ ʜʦ ʮʝʥʪʨʘ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ï ʦʪ ʧʦʣʫʪʦʨʘ (ʜʣʷ 

ʈʝʬʪʠʥʩʢʦʛʦ, ʈʝʞʘ, ɹʦʛʜʘʥʦʚʠʯʠ, ʉʫʭʦʛʦ ʃʦʛʘ) ʜʦ 2 ʯʘʩʦʚ 20 ʤʠʥʫʪ (ʜʣʷ ʩʘʤʦʛʦ 

ʫʜʘʣʝʥʥʦʛʦ ʛʦʨʦʜʘ ï ɸʣʘʧʘʝʚʩʢʘ). ʆʜʥʘʢʦ ʤʘʷʪʥʠʢʦʚʘʷ ʤʠʛʨʘʮʠʷ ʠʭ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ɽɻɸ ʚʩʝ ʞʝ ʦʛʨʘʥʠʯʝʥʘ, ʠ ʦʩʥʦʚʥʳʝ ʧʦʝʟʜʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚʥʫʪʨʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʈʝʞ. ʉʫʭʦʡ ʃʦʛ ʠ ɸʣʘʧʘʝʚʩʢʠʭ, ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʩʦʚʤʝʩʪʥʳʡ ʨʳʥʦʢ ʪʨʫʜʘ ʠ ʫʩʣʫʛ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʙʦʣʝʝ 

ʥʠʟʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ï ʈʝʞʘ ʠ ɸʣʘʧʘʝʚʩʢʘ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʦʩʪʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʣʷ ʉʫʭʦʛʦ ʃʦʛʘ ʥʦʚʘʷ ʜʦʨʦʛʘ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʠʤʫʣʦʤ 

ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʩʝʢʪʦʨʘ ʫʩʣʫʛ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʜʘʥʥʘʷ ʜʦʨʦʛʘ ʤʦʞʝʪ 

ʚʳʩʪʫʧʠʪʴ ʵʣʝʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ çʚʪʦʨʦʛʦè ʢʦʣʴʮʘ ʘʛʣʦʤʝʨʘʮʠʠ ʚʦʢʨʫʛ 

ɽʢʘʪʝʨʠʥʙʫʨʛʘ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʜʦʨʦʛʘ ʤʦʞʝʪ ʙʳʪʴ ʜʣʠʥʦʶ ʦʢʦʣʦ 35 ʢʤ, ʧʨʠ ʵʪʦʤ ʝʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʩʪ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʣʷ ʈʝʞʘ ʠ ɸʨʪʝʤʦʚʩʢʦʛʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ɸʩʙʝʩʪʘ, ʈʝʬʪʠʥʩʢʦʛʦ ʠ ʉʫʭʦʛʦ ʃʦʛʘ ʩ ʜʨʫʛʦʡ. 
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ʅʘʧʨʘʚʣʝʥʠʝ 8. ʊʫʨʠʥʩʢʘʷ ʩʣʦʙʦʜʘ ï ʊʘʚʜʘ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤ ʥʝ ʠʤʝʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʤʳʩʣʘ. ʄʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʙʫʜʝʪ ʤʘʣ, ʙʦʣʴʰʦʛʦ ʪʨʘʥʟʠʪʘ ʦʞʠʜʘʪʴ ʪʘʢʞʝ ʥʝ 

ʩʪʦʠʪ, ʪʘʢ ʢʘʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ. ɼʘʥʥʘʷ 

ʜʦʨʦʛʘ ʥʝ ʫʣʫʯʰʠʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʚʷʟʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦʩʝʣʝʥʠʡ ʩ ʢʨʫʧʥʳʤʠ ʮʝʥʪʨʘʤʠ ï 

ʊʶʤʝʥʴʶ ʩ ʚʦʩʪʦʢʘ, ʀʨʙʠʪʦʤ ʠ ɽʢʘʪʝʨʠʥʙʫʨʛʦʤ ʩ ʟʘʧʘʜʘ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʝʨʚʠʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʝʨʚʠʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ 

ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ[4]: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʧʦʜʲʝʟʜʘ ʧʦ ʘʚʪʦʜʦʨʦʛʘʤ ʩ ʪʚʸʨʜʳʤ ʧʦʢʨʳʪʠʝʤ; 

2. ʆʛʨʘʥʠʯʝʥʠʝ ʪʨʘʥʟʠʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʯʝʨʝʟ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʩ ʣʶʜʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʩʚʳʰʝ 50 ʪʳʩ. ʯʝʣʦʚʝʢ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ï ʚ ʩʦʟʜʘʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʩʪʘʢʘʜ ʯʝʨʝʟ ʛʦʨʦʜʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʭʦʜʦʚ ʛʦʨʦʜʦʚ ʠ 

ʢʨʫʧʥʳʭ ʧʦʩʸʣʢʦʚ. 

3. ʇʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʚʦʜ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʢʘʢ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʝ ʠ ʜʝʰʝʚʦ. ʂ 2035 ʛʦʜʫ ʩʚʳʰʝ 25% ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʝʨʝʚʝʜʝʥʦ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʚ ʮʝʣʦʤ, ʚ ʪ. ʯ. ʥʝ ʤʝʥʝʝ 35% ʝʜʠʥʠʮ ʣʝʛʢʦʚʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʚ ʛʦʨʦʜʘʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

4. ʈʘʟʚʠʪʠʝ ʚʝʣʦʤʦʪʦʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʝʣʦʜʦʨʦʞʝʢ ʥʝ ʪʦʣʴʢʦ ʚ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʥʦ ʠ ʚ ʛʦʨʦʜʘʭ ʩ ʣʶʜʥʦʩʪʴʶ ʩʚʳʰʝ 25 ʪʳʩʷʯ ʞʠʪʝʣʝʡ ʥʘ ʨʘʩʯʝʪʥʳʡ 

ʩʨʦʢ. ʈʘʟʚʠʪʠʝ ʚʝʣʦʤʦʪʦʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʠʤʫʣʦʤ ʢ ʨʘʟʚʠʪʠʶ 

ʩʧʦʨʪʘ, ʪʫʨʠʟʤʘ. 

5. ʇʨʠʦʨʠʪʝʪ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʚʦ ʚʩʝʭ ʢʨʫʧʥʳʭ ʠ 

ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʦʙʣʘʩʪʠ (ʩ ʣʶʜʥʦʩʪʴʶ ʩʚʳʰʝ 100 ʪʳʩ. ʯʝʣʦʚʝʢ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ) 

ʚʳʜʝʣʝʥʥʳʭ ʧʦʣʦʩ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʥʘ ʚʩʝʭ 

ʚʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʘʚʪʦʜʦʨʦʛʘʭ ʧʦʜʦʙʥʳʭ ʛʦʨʦʜʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ, ʅʠʞʥʝʤ 

ʊʘʛʠʣʝ ʠ ʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ. 

6. ʇʝʨʚʦʦʯʝʨʝʜʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʜʦʨʦʛ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 

ʩʚʷʟʳʚʘʶʱʠʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʦʙʲʝʢʪʳ (ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ) ʩ ʦʩʥʦʚʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. 
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7. ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ ʘʚʪʦʜʦʨʦʛ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʝʩʪ ʤʘʩʩʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʚ ʪ. ʯ. ʚ ʯʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʜʦʨʦʛ, ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ, ʘʚʪʦʩʝʨʚʠʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʝʤʧʠʥʛʦʚ, 

ɸɿʉ, ɸɻɿʉ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʩʣʝʜʫʶʱʠʭ ʚʘʞʥʝʡʰʠʭ 

ʬʘʢʪʦʨʦʚ: 

- ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʦʙʣʘʩʪʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ 

ɽʢʘʪʝʨʠʥʙʫʨʛʝ) ʠ ʚ ʮʝʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʪʨʸʭ ʘʛʣʦʤʝʨʘʮʠʡ ʨʝʛʠʦʥʘ (ɽʢʘʪʝʨʠʥʙʫʨʛʩʢʦʡ, 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʡ, ʉʝʨʦʚʩʢʦʡ); 

- ʨʦʩʪʘ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ) ʨʦʩʪ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩ 

ʪʨʫʜʦʚʳʤʠ ʠ ʩ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʤʠ ʮʝʣʷʤʠ; 

- ʧʦʚʳʰʝʥʠʷ ʩʚʷʟʥʦʩʪʠ ʢʨʫʧʥʳʭ ʠ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʦʙʣʘʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʫʯʘʩʪʢʦʚ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; 

- ʨʘʟʚʠʪʠʷ ʨʦʢʘʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ (ʥʘʧʨʘʚʣʝʥʠʡ), ʩʚʷʟʳʚʘʶʱʠʭ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʫʜʘʣʸʥʥʳʝ ʦʪ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʛʦʨʦʜʘ ʠ ʨʘʡʦʥʳ ʤʠʥʫʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʩʪʦʣʠʮʫ ʦʙʣʘʩʪʠ 

ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʨʝʛʠʦʥʘ; 

- ʩʥʠʞʝʥʠʷ ʛʨʫʟʦʸʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʛʨʫʟʦʚʦʡ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ); 

- ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʠ ʨʦʣʠ ʪʨʘʥʟʠʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʫʟʦʚʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ; 

- ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʜʣʷ ʚʥʫʪʨʠ- , ʪʘʢ ʠ ʜʣʷ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʥʘ 

ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʦʙʣʘʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʫʯʝʥʳʭ ʧʦ 

ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ ʦʮʝʥʢʠ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʣʘʪʳ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. ʇʨʝʜʩʪʘʚʣʷʝʤ ʢʨʘʪʢʠʡ ʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʫʜʘʯʥʳʡ ʩʧʝʢʪʨ ʩʫʞʜʝʥʠʡ ʧʦ ʪʝʤʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, 

ʝʜʠʥʦʛʣʘʩʠʝ ʠ ʩʧʦʨʥʳʝ ʤʦʤʝʥʪʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʚʦʧʨʦʩ ʘʢʪʫʘʣʝʥ ʠ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʩʦʤʥʝʥʠʡ ʥʝʪ. ʏʪʦʙʳ 

ʨʘʟʚʠʚʘʪʴʩʷ ʜʘʣʴʰʝ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʪʨʘʥʳ 

ʠ ʨʝʛʠʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʙʱʠʪʴ ʦʧʳʪ ʩʝʛʦʜʥʷʰʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʨʦʙʣʝʤ. 

Summary. This article briefly presents the arguments and proposals of scientists on the issue of 

determining the cost and evaluation factors of forest plots for payment for recreational use. We 

present a short and, in our opinion, a successful range of judgments on the topic of recreational 

forest use in the scientific community, unanimity and controversial points, proposals and 

evidence of effective results.  There is no doubt that this issue is relevant and requires regular 

transformation in accordance with the sustainable development of the countryôs economy.  In 

order to develop further in the rational and effective use of the forest resources of the country 

and regions, it is necessary to generalize the experience of todayôs achievements and problems. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ; ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʨʝʥʪʘ; ʨʝʢʨʝʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ; ʧʣʘʪʘ ʟʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ʅʘʯʥʝʤ  ʩ ʘʥʘʣʠʪʠʢʠ ʤʥʝʥʠʡ ʠ ʦʧʳʪʘ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. ɸʢʘʜʝʤʠʢ 

ʀ. ɺ. ɿʦʨʠʥ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʫʙʝʜʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪ  ʥʘ ʪʦ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʡ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ 

ʧʣʘʪʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʝʥʪʫ, ʪʦ ʝʩʪʴ ʪʫ ʯʘʩʪʴ ʜʦʭʦʜʘ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʢʨʝʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤ ʢʘʢ ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ʇʦʵʪʦʤʫ ʤ  rʚ ʩʚʦʠʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʝʱʝ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʚʚʦʜʠʤ, ʧʦ ʧʦʜʦʙʠʶ ʟʝʤʝʣʴʥʦʡ 

ʨʝʥʪʳ, ʧʦʥʷʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ (ʈʈ) ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʤ ʧʝʨʝʯʝʥʴ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ (ʨʠʩʫʥʦʢ 1). 

ʄʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʧʨʠʙʳʣʴ, ʢʦʪʦʨʘʷ  

ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʠʣʫʯʰʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ [1,2] ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ ʚʳʩʪʫʧʘʶʪ ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʪʘ, ʪʦ ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʤʝʭʘʥʠʟʤʘ 

ʧʣʘʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ (ʈʇʊ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ [3,4]: 

- ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ; 

- ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʜʠʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ; 

- ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ 

ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʢʨʝʘʮʠʦʥʥʳʝ. 

ʋʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ çʚʩʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʙʣʘʜʘʶʪ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ  

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʩʧʨʦʩʘ ʥʘ ʜʘʥʥʳʡ ʨʝʩʫʨʩ, ʦʪ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘè 

[5]. ʅʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ ʠ 

ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʈʇʊ ʨʝʢʨʝʘʥʪʘʤʠ. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʍʦʤʫʪʥʠʢʦʚʦʡ ʅ.ʀ. [5], ɼʘʫʜʦʚʦʡ ɸ.ɸ [4] 

ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʈʇʊ ʠ ʝʛʦ ʙʘʟʦʚʳʤ ʫʨʦʚʥʝʤ, ʢʘʢ ʩʪʝʧʝʥʴ ʥʘʠʣʫʯʰʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʧʨʝʜʣʦʞʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨ ʩʪʘʚʢʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʫʶ ʧʨʦʙʣʝʤʫ ð ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʤʝʨ 

ʩʚʝʨʭʧʨʠʙʳʣʠ, ʧʦʣʫʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʈʇʊ ʩʦʟʜʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʟʘʪʨʘʪʘʭ ʠ ʨʝʟʫʣʴʪʘʪʘʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʦʣʝʙʘʥʠʝ  ʟʘʪʨʘʪ ʧʨʦʠʩʭʦʜʠʪ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʨʘʟʥʠʮʳ ʚ ʨʘʩʭʦʜʘʭ ʥʘ  ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʢʘʟʘʥʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʤʘʩʰʪʘʙʦʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ [2,5]. 

ʀʟʫʯʘʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʪʝʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʮʝʥʳ, ʟʘ 

ʢʦʪʦʨʫʶ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʠʝʥʪʳ ʛʦʪʦʚʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʈʘʟʤʝʨ ʩʚʝʨʭʧʨʠʙʳʣʠ (PRsuper) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ, ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʙʘʟʦʚʦʡ ʮʝʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ (Pnorm) ʠ ʝʝ  ʩʨʝʜʥʝʡ ʨʳʥʦʯʥʦʡ ʮʝʥʦʡ ʚ 

ʩʫʙʲʝʢʪʝ (Pmar) [4,6]. 

ʈʘʩʯʝʪ ʙʘʟʦʚʦʡ  ʮʝʥʳ  ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʫʩʣʫʛʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʝʥʳʤʠ ʢʘʢ ʩʫʤʤʘ 

ʠʟʜʝʨʞʝʢ ʥʘ ʝʜʠʥʠʮʫ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʫʩʣʫʛʠ (Crs), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛʠ ʚ ʪʝʢʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʧʨʠʙʳʣʠ ʦʪ 
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ʦʢʘʟʘʥʠʷ  ʜʘʥʥʳʭ ʫʩʣʫʛ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʙʲʝʢʪʘ (PRav). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ 

ʜʦʙʘʚʦʯʥʦʡ ʧʨʠʙʳʣʠ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ 1:  

PRsuper = Crs+ PRav ð  Pmar                                                            (1) 

ʊʘʢʞʝ ʧʨʦʙʣʝʤʦʡ  ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʙʘʟʳ ʨʘʩʯʝʪʘ ʨʝʥʪʥʳʭ ʧʣʘʪʝʞʝʡ ʟʘ 

ʧʦʣʴʟʦʚʘʥʠʝ ʈʇʊ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʠʟʲʷʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ 

ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʬʦʥʜ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɸ 

ʟʥʘʯʠʪ, ʜʘʥʥʘʷ ʧʣʘʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʨʘʟʤʝʨʥʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʟʘʜʘʯ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʦʡ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʧʣʘʪʝʞʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʨʘ ʫʣʫʯʰʝʥʠʷ ʦʙʲʝʤʘ, 

ʨʘʟʤʝʨʘ ʠ ʚʝʣʠʯʠʥʳ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʨʝʩʫʨʩʘ ʠʣʠ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʘʢʞʝ ʚ ʨʘʙʦʪʘʭ ʧʨʦʬʝʩʩʦʨʘ ʐʘʣʤʠʥʦʡ ɻ.ɻ. ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ  ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

[c ʫʯʝʪʦʤ 4,7].  ʉʪʦʠʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʜʘʥʥʳʭ ʫʯʝʥʳʭ, ʯʪʦ ʧʣʘʪʝʞʥʦʡ ʙʘʟʦʡ 

ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʨʝʥʪʥʳʭ ʧʣʘʪʝʞʝʡ ʜʦʣʞʥʦ ʚʳʩʪʫʧʘʪʴ  ʚʦʟʤʝʱʝʥʠʝ ʥʘʥʝʩʝʥʥʦʛʦ ʫʱʝʨʙʘ, 

ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʝʢʨʝʘʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ (ʯʝʣ.- ʯʘʩ/ʛʘ ʚ ʛʦʜ). 

ʇʣʘʪʝʞʥʦʡ ʙʘʟʦʡ ʟʘ ʨʝʩʫʨʩʳ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʫʯʝʥʳʝ-ʣʝʩʦʵʢʦʥʦʤʠʩʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʝʛʦ ʨʘʩʯʝʪʘʭ 

ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ, ʢʘʢ ʫʩʣʦʚʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʣʠʯʠʥʘ ʵʪʦʡ ʨʝʥʪʳ 

ʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ð ʢʪʦ ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʨʝʥʪʫ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ  

ʚʳʚʝʜʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʦʙʥʦʡ ʧʣʘʪʥʦʩʪʠ ʩ ʚʥʝʩʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʦʚʦʢ:  

ʝʜʠʥʦʨʘʟʦʚʦʝ ʚʟʠʤʘʥʠʝ ʨʝʥʪʳ ʩ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʢʨʝʘʮʠʝʡ; ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʩʙʦʨʘ ʨʝʥʪʳ ʩʦ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʠ; ʦʧʪʠʤʘʣʴʥʦʩʪʴ 

ʨʘʩʯʝʪʦʚ ʨʝʥʪʳ ʠ ʧʨʦʮʝʜʫʨʥʳʡ ʢʦʥʪʨʦʣʴ; ʩʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʨʝʥʪʳ [3,5]. 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʘʪʝʞʥʦʡ çʙʘʟʳè ʨʝʥʪʳ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʪʨʘʢʪʫʝʤʘʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʯʝʪ ʟʘʪʨʘʪ (ʪʝʦʨʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ) 

ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʨʘʙʦʯʘʷ ʩʠʣʘ, ʟʘʝʤʥʳʡ ʢʘʧʠʪʘʣ ʠ ʟʝʤʣʷ, 

ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʪʨʝʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʘʢʪʦʨʥʳʭ ʜʦʭʦʜʘʭ: ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, 

ʙʘʥʢʦʚʩʢʠʡ ʧʨʦʮʝʥʪ ʠ ʨʝʥʪʘ.   ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʜʦʭʦʜʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʇʊ 
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ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʨʘʟʤʝʨʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠ ʨʘʟʤʝʨʘ ʢʦʤʧʝʥʩʘʮʠʠ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ  [ʩ ʫʯʝʪʦʤ ʪʝʦʨʠʠ 4,5,8]. 

ɼʣʷ ʚʟʠʤʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʨʝʥʪʳ ʟʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʣʠʤʠʪʦʚ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ, ʪ. ʝ. ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʳ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ, ʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʧʣʘʪʥʳʤ. 

ʆʪʤʝʯʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʷʩʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʠ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʨʘʟʤʝʨ ʧʣʘʪʝʞʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ  

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʪʘʙʠʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʟʘ ʝʜʠʥʠʮʫ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʛʦʜ, ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ  ʧʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ N 310 ʦʪ 2007ʛ çʆ ʩʪʘʚʢʘʭ 

ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʪʘʚʢʘʭ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè  [9], ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʫʙʲʝʢʪʘ ʈʌ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʥʦʩʷʪ ʜʦʭʦʜ 

ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʢʘʢ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚʦ ʤʥʦʛʠʭ ʚʠʜʘʭ ʙʠʟʥʝʩʘ 

ʙʝʩʧʣʘʪʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʢ ʦʩʦʙʳʤ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʦʩʦʙʦʤʫ ʢʣʘʩʩʫ ʨʝʩʫʨʩʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʇʣʘʪʘ ʟʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʦʙʲʝʢʪʦʚ) ʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʚʟʠʤʘʝʪʩʷ ʚ ʚʠʜʝ ʥʘʣʦʛʦʚ ʠ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘʛʣʷʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʷʪʦʛʦ ʚ ʩʪʨʘʥʝ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ (ʏʝʣʷʙʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʆɻʋ çʂʳʰʪʳʤʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦè, ʂʘʨʘʙʘʰʩʢʦʝ ʫʯʘʩʪʢʦʚʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, ʢʚʘʨʪʘʣ 

 ̄166, ʯʘʩʪʴ ʚʳʜʝʣʘ 32, ʧʣʦʱʘʜʴ 1,0 ʛʘ) ʧʨʝʜʩʪʘʚʠʤ ʨʘʩʯʝʪ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ [3]. ʉʪʘʚʢʘ ʟʘ 

1ʛʘ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ï 6270 ʨʫʙʣʝʡ [20].  ɼʣʷ 

ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʤ: ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʜʝʢʩʘʮʠʠ ʢ ʩʪʘʚʢʘʤ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ 2020 ʛʦʜ ï 2.26; ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʪʝʛʦʨʠʠ ʟʘʱʠʪʥʳʭ ʣʝʩʦʚ ï 

ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ   1,5; ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʦʨʦʛʠ 

ʦʙʝɦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦ 1ʢʤ =3,5; ʧʣʦʱʘʜʴ 1,0 ʛʘ. ɻʦʜʦʚʘʷ ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ ʧʦ ʩʪʘʚʢʘʤ 

ʩʦʩʪʘʚʠʣʘ:   

ɸ = 6270 ʭ 2.26 ʭ 1,5 ʭ 3,5 ʭ 1 ʭ 1,0 = 74393.55 ʨʫʙʣʝʡ 
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ɸʨʝʥʜʥʘʷ ʧʣʘʪʘ ʟʘ 2020 ʛʦʜ ʩ ʫʯʸʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 2, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʫʢʮʠʦʥʘ, ʩʦʩʪʘʚʠʣʘ 148787.1 ʨʫʙʣʝʡ, ʛʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʦʪ ʧʨʦʜʘʞʠ ʘʨʝʥʜʥʳʭ ʧʨʘʚ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ      ð 

74393.55 ʨʫʙʣʷ, ʚ ʆʙʣʘʩʪʥʦʡ ʙʶʜʞʝʪ- 74393.55 ʨʫʙʣʷ. 

ʋʯʠʪʳʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʥʘʣʠʯʠʝ ʙʦʣʝʝ 3000 ʦʟʝʨ, 360 

ʨʝʢ, ʚʦʜʦʭʨʘʥʠʣʠʱ) ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚ ʘʨʝʥʜʫ ʧʦʜ ʨʝʢʨʝʘʮʠʶ, 

ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʚ ʂʳʰʪʳʤʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ (ʦʜʥʦ ʠʟ 22 ʣʝʩʥʠʯʝʩʪʚ ʦʙʣʘʩʪʠ) ʦʢʦʣʦ 200 

ʛʘ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʛʦʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʠʤʝʨʥʦ 

ʦʬʦʨʤʣʝʥʳ ʥʘ 1/3 ʯʘʩʪʴ ʵʪʠʭ ʧʣʦʱʘʜʝʡ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʙʶʜʞʝʪʳ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʩ 

ʂʳʰʪʳʤʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʜʦʧʦʣʫʯʘʶʪ ʦʢʦʣʦ 11,0 ʤʣʥ. ʨʫʙʣʝʡ, 

ʵʪʦ ʜʘʝʪ ʧʦʚʦʜ ʜʣʷ ʧʝʨʝʩʤʦʪʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ 

ʟʝʤʣʷʤʠ ʦʙʣʘʩʪʠ, ʘ ʪʦʯʥʝʝ ð ʠʟʤʝʥʝʥʠʷ ʧʦʜʭʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʣʝʩʥʳʭ 

ʫʯʘʩʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ  ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʨʝʥʜʥʘʷ 

ʧʣʘʪʘ ʟʘ ʚʠʜ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ  ʧʦʜ ʨʝʢʨʝʘʮʠʶ  ʙʳʣʘ ʚʚʝʜʝʥʘ ʩ 1 ʷʥʚʘʨʷ 2007 ʛʦʜʘ [3].  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʚʦʜ ʩʣʝʜʫʶʱʠʡ, ʵʢʦʥʦʤʠʢʘ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

 ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʯʘʩʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ, ʧʫʩʪʴ ʠ ʥʝ 

ʦʧʨʝʜʝʣʷʶʱʫʶ. ʕʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ  ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʬʦʥʜʦʤ 

ʩʫʙʲʝʢʪʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʋʨʌʆ ʨʘʩʭʦʜʳ ʥʘ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʢʘ ʧʨʝʚʳʰʘʶʪ 

ʦʙʲʝʤ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ. ɺʦʪ ʠ ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʣʦʛʠʯʥʦ ʧʦʩʪʨʦʝʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʠ ʢʨʠʪʝʨʠʝʚ, ʦʪʨʘʞʘʶʱʠʭ ʚʩʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʢʘʯʝʩʪʚʦ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʩ ʜʨʫʛʦʡ ð ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺʘʞʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʫʯʪʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʥʝʩʝʥʳ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʥʝʪʦʯʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʦʧʨʝʜʝʣʠʚ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ɺ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ. ʅʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʧʫʱʝʥʥʳʝ ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʚʳʷʚʣʝʥʠ ʁʠ ʫʩʪʨʘʥʝʥʠʶ. 

Summary. The article presents the problem of registry errors that determine, on the one hand, 

the quality of cadastral works, and on the other, the system of state registration of real estate. The 

importance of the problem is emphasized by modern legislation. Nevertheless, quite a lot of 

registered objects are included in the Unified State Register of Real Estate with inaccurate 

coordinates, defining the difficult  task of eliminating them. The article presents an analysis of the 

occurrence of registry errors. We, in the process of studying the object of research, revealed the 

errors made in the register. As a result, proposals have been developed for their identification 

and elimination. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
69 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ, ʢʘʜʘʩʪʨʦʚʳʡ 

ʠʥʞʝʥʝʨ, ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʤʝʞʝʚʦʡ 

ʧʣʘʥ. 

Keywords: state cadastral registration, register error, cadastral engineer, unified state register of 

real estate, land plot, land plot plan. 

ʇʦʩʪʘʥʦʚʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʚʘʞʥʳʡ ʵʪʘʧ, ʙʝʟ 

ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʦʧʝʨʘʮʠʠ ʩ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʚ ɽʜʠʥʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ). ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʚʦʟʤʦʞʥʳ ʦʰʠʙʢʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʣʘʜʝʣʴʮʝʚ ʥʝʜʚʠʞʠʤʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʠ ʧʦʨʷʜʢʘ ʠʭ 

ʠʩʧʨʘʚʣʝʥʠʷ [1]. 

ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ð ʵʪʦ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʜʦʧʫʱʝʥʘ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʨʛʘʥ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ, ʠ ʧʝʨʝʥʝʩʝʥʘ ʚ ɽɻʈʅ. [2] 

ʅʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʧʫʱʝʥʥʳʝ 

ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ.  ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ 

ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨ 19:11:010308:29, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ, ʐʠʨʠʥʩʢʦʤ 

ʨʘʡʦʥʝ, ʩ. ʐʠʨʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʨʘʥʠʮʳ ʩʤʝʞʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ 

ʥʦʤʝʨʦʤ 19:11:010308:3 ʧʝʨʝʩʝʢʘʶʪ ʛʨʘʥʠʮʳ ʫʪʦʯʥʷʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʅʦ ʪʘʢʞʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ 

ʥʦʤʝʨʦʤ 19:11:010308:3 ʠ ʛʨʘʥʠʮʘʤʠ ʜʨʫʛʦʛʦ ʩʤʝʞʥʦʛʦ ʝʤʫ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ 

ʥʦʤʝʨʦʤ 19:11:010308:1, ʝʩʪʴ ʨʘʟʨʳʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ ʠʟʚʝʩʪʠʣ ʟʘʢʘʟʯʠʢʘ ʦ ʥʘʣʠʯʠʠ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʫ 

ʩʤʝʞʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʳʝʭʘʣ ʧʦʚʪʦʨʥʦ ʥʘ ʤʝʩʪʥʦʩʪʴ ʠ ʧʨʦʚʝʣ ʢʦʤʧʣʝʢʩʥʦ 

ʟʘʤʝʨʳ ʫʞʝ ʪʨʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʦʚʳʭ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ 

GRX2 (ʨʠʩʫʥʦʢ 1). 
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ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʘ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʊʘʢʫʶ 

ʥʝʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʣʠ ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ 

ʚʣʘʩʪʠ, ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʜʛʦʪʦʚʠʚʰʠʝ ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʘ, ʪʘʢʞʝ ʦʥʘ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴʩʷ ʠ ʚ ʫʞʝ ʚʩʪʫʧʠʚʰʝʤ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ʨʝʰʝʥʠʠ ʩʫʜʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ, ʪʘʢ ʠ ʫʛʦʣʦʚʥʘʷ 
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ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘ ʟʘ ʚʥʝʩʝʥʠʝ ʟʘʚʝʜʦʤʦ ʣʦʞʥʳʭ ʩʚʝʜʝʥʠʡ ʚ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʝ ʜʦʢʫʤʝʥʪʳ [4,5]. 

ɿʘʯʘʩʪʫʶ ʨʝʝʩʪʨʦʚʫʶ ʦʰʠʙʢʫ ʜʦʧʫʩʢʘʝʪ ʦʜʠʥ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ, ʘ ʠʩʧʨʘʚʣʷʪʴ ʝʝ 

ʧʨʠʭʦʜʠʪʩʷ ʜʨʫʛʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʠʥʞʝʥʝʨʫ [7]. ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʧʨʦʠʟʦʰʣʘ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ 19:11:010308:3 ʠ 

19:11:010308:1. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʦʨʜʠʥʘʪ ʚʩʝʭ ʪʨʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ 

ʧʨʠʩʪʫʧʠʣ ʢ ʢʘʤʝʨʘʣʴʥʳʤ ʨʘʙʦʪʘʤ, ʠʪʦʛʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩ ̫ʤʝʞʝʚʦʡ ʧʣʘʥ, ʚʢʣʶʯʘʶʱʠʡ 

ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʪʨʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʦʩʣʝ ʩʙʦʨʘ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ ʧʦʜʛʦʪʦʚʠʣ 

ʯʝʨʪʝʞ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʛʨʘʥʠʮ  ʫʯʘʩʪʢʦʚ ʩʦ ʚʩʝʤʠ 

ʩʤʝʞʥʠʢʘʤʠ. 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʛʨʘʥʠʮ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʩʤʝʞʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ 

ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ, ʥʦ ʙʝʟ ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʮ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʨʘʟʨʳʚʳ ʤʝʞʜʫ 

ʫʯʘʩʪʢʘʤʠ, ʣʠʙʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ [8,9]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʪʘʢʠʭ ʩʤʝʞʥʳʭ 

ʫʯʘʩʪʢʦʚ ʜʚʘ, ʛʨʘʥʠʮʳ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʝʤʝʣʴʥʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʆʙʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ 19:11:010308:27 ʠ 

19:11:010308:4, ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ ʫʯʘʩʪʢʫ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 19:11:010308:29. 

ʇʦʩʣʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʩʝʭ ʛʨʘʥʠʮ ʠʥʞʝʥʝʨ ʧʨʠʩʪʫʧʠʣ ʢ ʧʦʜʛʦʪʦʚʢʝ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʩ 

ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚʣʝʥʠʝ 

ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʝʡ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ 

ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʧʝʮʠʘʣʠʩʪʳ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʧʨʦʚʝʣʠ 

ʘʥʘʣʠʟ ʚʩʝʭ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʟʘʷʚʠʪʝʣʝʤ, 

ʦʨʛʘʥʦʤ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʫʯʝʪ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʝʢʦʨʨʝʢʪʥʳʭ ʠ 

ʥʝʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ. ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʨʷʜʦʢ ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʢʠʭ ʦʰʠʙʦʢ ʟʘʚʠʩʷʪ ʦʪ 

ʧʨʠʯʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ ʩʘʤʦʡ ʥʝʪʦʯʥʦʩʪʠ [10]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʚʝʜʝʥʠʡ ʚ 

ɽɻʈʅ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʜʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʫ ʩʤʝʞʥʦʛʦ ʫʯʘʩʪʢʘ. 
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ʀʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʘ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ, ʠ ʦʥ ʥʠʢʘʢ ʥʝ ʦʩʚʝʱʝʥ ʚ ʟʘʢʦʥʝ. ɼʘʞʝ ʝʩʣʠ ʦʰʠʙʢʘ 

ʚʦʟʥʠʢʣʘ ʠʟ-ʟʘ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘ, ʧʣʘʪʠʪʴ ʟʘ ʝʝ ʠʩʧʨʘʚʣʝʥʠʝ 

ʧʨʠʜʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʫ. ʇʦʪʦʤ ʤʦʞʥʦ ʧʦʜʘʪʴ ʚ ʩʫʜ ʥʘ ʥʝʨʘʜʠʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠ 

ʧʦʧʳʪʘʪʴʩʷ ʚʟʳʩʢʘʪʴ ʩ ʥʝʛʦ ʜʝʥʴʛʠ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʪʦʞʝ ʧʨʠʜʝʪʩʷ ʩʦʙʠʨʘʪʴ ʜʦʢʫʤʝʥʪʳ ʜʣʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʬʘʢʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʢʘʜʘʩʪʨʦʚʳʝ ʠʥʞʝʥʝʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʝʟʞʘʣʠ ʥʘ ʤʝʩʪʥʦʩʪʴ, ʥʝ ʧʨʠʤʝʥʷʷ ʧʨʠʤʝʨʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʠʩʭʦʜʷ ʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʅʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʊʘʢ ʢʘʢ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʘʷ 

ʧʨʦʮʝʜʫʨʘ, ʪʦ ʙʳʣʦ ʙ  rʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʌʝʜʝʨʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʡ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʦʛʣʠ ʙ  rʟʘʢʣʶʯʘʪʴ ʢʦʥʪʨʘʢʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. 

ʊʘʢʘʷ ʧʨʦʮʝʜʫʨʘ ʥʘʤʥʦʛʦ ʙ  r ʦʙʣʝʛʯʠʣʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ 

ʦʰʠʙʦʢ, ʠ ʧʦʟʚʦʣʠʣʘ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʦʰʠʙʦʢ ʚ ɽɻʈʅ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʦʨʶʥʦʚʘ ʆ.ʀ. ʇʦʜʛʦʪʦʚʢʘ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚ ʮʝʣʷʭ ʠʩʧʨʘʚʣʝʥʠʷ 

ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ //ʕʧʦʭʘ ʥʘʫʢʠ, ð 2018. ð  ̄15. ð ʉ. 225-236. 

2. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ɿʝʤʩʢʦʝ ʩʦʙʨʘʥʠʝ ʇʘʚʣʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://admpavlovo.ru/news/upravlenie-rosreestra-po-nizhegorodskoy-oblasti-razyasnyaet-kak-

ispravit-reestrovuyu-oshibku/ 

3. ʇʨʠʢʘʟ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʪʦʯʥʦʩʪʠ ʠ ʤʝʪʦʜʘʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʫʨʘ 

ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʠʣʠ ʦʙʲʝʢʪʘ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝè ʦʪ 

17.08.2012 ˉ518 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

4. ɻʘʣʢʠʥ, ɸ.ʀ., ɽʨʝʤʠʥ, ʉ.ɻ., ʇʨʦʢʦʬʴʝʚ, ʉ.ɽ. ʋʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ʄ.: ʖʨʘʡʪ, 2018- 262 ʩ. 

https://www.elibrary.ru/item.asp?id=36366010
https://www.elibrary.ru/item.asp?id=36366010
https://www.elibrary.ru/contents.asp?id=36365957
https://www.elibrary.ru/contents.asp?id=36365957&selid=36366010


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
73 

 

5. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʦʪ 24.07.2007 ˉ221-ʌ3 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] (ʨʝʜ. ʦʪ 03.08.2018). ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

6. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè ʦʪ 13.07.2015 

ˉ218-ʌ3 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] (ʨʝʜ. ʦʪ 25.12.2018). ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

7. ʍʘʨʠʪʦʥʦʚ ɸ.ɸ., ɾʫʢʦʚʘ ʄ.ɸ., ʆʚʩʷʥʢʠʥʘ ɸ.ɸ., ʄʘʣʳʭʠʥʘ ɽ.ʅ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ // 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʢʘʜʘʩʪʨʘ ʠ ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ. ʄʘʪʝʨʠʘʣʳ I 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʬʘʢʫʣʴʪʝʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ 

ʢʘʜʘʩʪʨʦʚ ɺɻɸʋ. ð 2019. ð ʉ. 346-353. 

8. ɻʦʨʶʥʦʚʘ ʆ.ʀ. ɸʥʘʣʠʟ ʦʰʠʙʦʢ, ʜʦʧʫʩʢʘʝʤʳʭ ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʦʚ     / ʆ.ʀ. ɻʦʨʶʥʦʚʘ // ʄʝʞʜ. ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʧʳʪ, ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè. ð ʂʨʘʩʥʦʷʨʩʢ: ʠʟʜ-ʚʦ 

ʂʨʘʩʥʦʷʨʩʢʠʡ ɻɸʋ, 2019. ð ʩ. 10-13 

9. ɻʦʨʶʥʦʚʘ ʆ.ʀ. ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ / ʆ.ʀ. ɻʦʨʶʥʦʚʘ // ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ  ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʢʘʜʘʩʪʨʦʚ ʠ ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ: ʤʘʪʝʨʠʘʣʳ ʅʘʮ. ʥʘʫʯ.-

ʧʨʘʢʪʠʯ. ʢʦʥʬ. ʧʦ ʧʨʦʙʣʝʤʘʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʢʘʜʘʩʪʨʦʚ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ð 

ʂʨʘʩʥʦʷʨʩʢ: ʠʟʜ-ʚʦ ʌɻɹʆʋ ɺʆ ʂʨʘʩʥʦʷʨʩʢʠʡ ɻɸʋ, 2019. ð ʩ.63-66 

10. ʄʘʤʦʥʪʦʚʘ ʉ.ɸ. ɺʝʨʠʬʠʢʘʮʠʷ ʠ ʛʘʨʤʦʥʠʟʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʨʘʚ ʥʘ ʧʨʠʤʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 

// ɿʝʤʝʣʴʥʳʝ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ: ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

10-ʣʝʪʠʶ ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʢʘʜʘʩʪʨʦʚ ʠ ʤʝʣʠʦʨʘʮʠʠ. - ʋʣʘʥ-ʋʜʵ: ʀʟʜ-ʚʦ 

ɹʫʨʷʪʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ɺ.ʈ. ʌʠʣʠʧʧʦʚʘ, 2015. 

- ʉ. 98-103. 

 

 

 

 

 

https://elibrary.ru/item.asp?id=38544683
https://elibrary.ru/item.asp?id=38544683


ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
74 

 

ɸʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ 

ʏʫʢʦʪʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

Analysis of prospects for development of coal deposits in the Arctic zone of the 

Chukotsky Autonomous Okrug 

 

DOI  10.24411/2413-046ʍ-2020-10582 

ʇʝʪʨʫʥʠʥ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ, 

ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, E-mail: ampetrunin@yandex.ru  

ʉʝʤʝʥʦʚ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ,  

ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʌɻɹʆʋ ɺʆ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, E-mail: 

Semenov_AS@pers.spmi.ru 

ʄʦʣʦʜʳʭ ʉʝʤʝʥ ʉʝʨʛʝʝʚʠʯ,  

ʘʩʧʠʨʘʥʪ, ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʌɻɹʆʋ ɺʆ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, E-mail: 

Semeshka@ya.ru 

Petrunin Aleksandr,  

of Mining Department, Saint-Petersburg Mining University, Saint-Petersburg, Russia, E-mail: 

ampetrunin@yandex.ru  

Semenov Aleksandr,  

associate professor of Mining Department, Saint-Petersburg Mining University, Saint-

Petersburg, Russia, E-mail: Semenov_AS@pers.spmi.ru  

Molodykh Semen,  

Postgraduate student of Mining Department, Saint-Petersburg Mining University, Saint-

Petersburg, Russia, E-mail: Semeshka@ya.ru 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ. ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʫʛʣʝʡ ʏʫʢʦʪʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, 
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ʚʣʠʷʶʱʠʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʠʦʣʠʪʦʟʦʥʳ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʦʙʳʯʠ ʫʛʣʷ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʛʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʨʢʪʠʢʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʩʳʨʴʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʪʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

Summary. The purpose of the study was to assess the prospects for the development of coal 

deposits in the Arctic zone. The article summarizes information about the state of the mineral 

raw materials base of the coals of the Chukotka Autonomous Okrug. Factors influencing the 

future development of reserves are considered. Data on geological information obtained during 

exploration and development of deposits were analyzed, features of development of coal deposits 

by open method under conditions of cryolithic zone were investigated. Statistical information on 

coal production indicators has been evaluated since 2013. 

Due to the fact that Arctic coal deposits can be considered as an unconventional and 

promising source of raw materials of non-ferrous metals, the conditions for the formation of 

local fuel and energy centers, which can become a catalyst for increasing the level of mining in 

the region, as well as the development of a network of industrial facilities, are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʜʦʙʳʯʘ; ʫʛʦʣʴʥʳʡ ʢʘʨʴʝʨ; ʦʪʢʨʳʪʘʷ ʨʘʟʨʘʙʦʪʢʘ; ʢʨʠʦʣʠʪʦʟʦʥʘ; 

ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ; ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

Keywords: coal mining; coal quarry; open development; cryolithic zone; Chukotka Autonomous 

Okrug; Arctic zone of the Russian Federation. 

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ, ʢʘʢ ʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʜʦʙʳʯʫ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦʙ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʳʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʩʝʤ ʟʘʧʨʦʩʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʝʛʦʜʥʷ ʚ 

ʦʩʚʦʝʥʠʝ ɸʨʢʪʠʢʠ ʚʢʣʘʜʳʚʘʶʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ð ʢʣʘʜʝʟʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʜʢʠʭ 

ʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʫʛʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʦʩʚʦʝʥʠʶ ɸʨʢʪʠʢʠ, ʷʚʣʷʝʪʩʷ 

ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 
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ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʝʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʷʛʦʱʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ, ʦʙʰʠʨʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ. ʇʨʦʚʝʜʝʥʠʝ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʧʦʨʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʯʥʝʤ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʩʣʦʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʤʝʨʟʣʦʝ ʩʦʩʪʦʷʥʠʝ ʚʤʝʱʘʶʱʝʡ ʧʦʨʦʜʳ ʠ ʩʥʠʞʝʥʠʝ ʝʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʦʪʪʘʠʚʘʥʠʠ, 

ʤʝʩʪʥʦʩʪʴ ʩ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤ ʨʝʣʴʝʬʦʤ ï ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

ʎʝʣʴʶ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ.è ʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ ʊʕʂ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʧʫʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʟʘ 

ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʛʦ ʦʢʨʫʛʘ. ɿʘʢʨʳʪʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ: 

- ʩ ʫʯʝʪʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʈʦʩʩʠʝʡ ʩʪʘʥʜʘʨʪʦʚ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ ʤʠʨʘ; 

- ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʈʦʩʩʠʠ; 

- ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʜʦ ʫʨʦʚʥʷ ʩʪʨʘʥ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʂʘʥʘʜʘ, ʩʪʨʘʥʳ ʉʢʘʥʜʠʥʘʚʠʠ) [10]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʠʣʠʚʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ɸʨʢʪʠʢʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʏʫʢʦʪʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʠ ʊʘʡʤʳʨʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʵʪʦ ʪʝ 

ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʪʴ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʮʝʥʪʨʳ 

ʫʛʣʝʜʦʙʳʯʠ. 
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ʆʧʨʝʜʝʣʝʥʥʳʝ ʩʪʘʜʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʠʥʪʝʨʝʩʦʤ ʢ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʢʪʠʯʝʩʢʦʡ 

ʟʦʥʳ. 

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʘʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʦʟʜʘʥʠʶ ʨʷʜʘ ʢʨʫʧʥʳʭ ʧʦʨʪʦʚ ʚ ʊʠʢʩʠ, ʅʘʨʴʷʥ-ʄʘʨʝ, ɼʠʢʩʦʥʝ. ʆʙʨʘʟʦʚʘʣʠʩʴ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʟʣʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʳʚʦʟʠʣʦʩʴ ʨʫʜʥʦʝ ʩʳʨʴʝ, ʫʛʦʣʴ ʠ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʳʣ ʨʘʟʚʝʜʘʥ ʨʷʜ 

ʫʛʦʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʨʦʯʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ɺ ʭʦʜʝ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʨʘʡʦʥʦʚ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʫʛʣʝʥʦʩʥʦʩʪʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ 

ʢʘʯʝʩʪʚʫ, ʩʦʩʪʘʚʣʝʥʳ ɻʆʉʊʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʛʣʝʡ, ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂ ʢʦʥʮʫ XX ʚʝʢʘ, ʚ ʧʝʨʠʦʜ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ, ʧʨʦʠʩʭʦʜʠʣ ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ ʠʟ ɸʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʟʘʧʫʩʪʝʥʠʝ 

ʧʦʩʝʣʢʦʚ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʥʦʚʳʡ ʚʠʪʦʢ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘ 

ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ ʜʦʙʳʯʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʋʛʦʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʠ 

ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʧʨʠʟʥʘʢʫ ʚʤʝʱʘʶʱʠʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʩʦʯʝʪʘʶʪʩʷ ʩ ʨʘʡʦʥʘʤʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʘʨʘʣʣʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ, ʠ ʨʘʟʚʠʪʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʜʦʙʳʯʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʝʜʠʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʊʕʂ ʈʦʩʩʠʠ [9]. 

ɺ ʏʫʢʦʪʩʢʦʤ ɸʆ ʟʘʧʘʩʳ ʫʛʣʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ɸʥʘʜʳʨʩʢʦʤʫ ʠ ɹʝʨʠʥʛʦʚʩʢʦʤʫ ʫʛʦʣʴʥʳʤ 

ʙʘʩʩʝʡʥʘʤ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʘʣʘʥʩʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʫʛʣʷ ʢʘʪ. 

ɸ+ɺ+ʉ1 8 ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (20 ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ) ʚ ʢʦʣʠʯʝʩʪʚʝ 188,632 ʤʣʥ ʪ, ʢʘʪ. 

ʉ2 ï 511,206 ʤʣʥ ʪ; ʟʘʙʘʣʘʥʩʦʚʳʝ ï 56,240 ʤʣʥ ʪ. ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʙʫʨʦʛʦ ʫʛʣʷ ʢʘʪ. 

ɸ+ɺ+ʉ1 ʩʦʩʪʘʚʣʷʶʪ 38,8 % ʦʪ ʩʫʤʤʘʨʥʳʭ ʧʦ ʦʢʨʫʛʫ, ʘ ʢʘʤʝʥʥʦʛʦ ï 61,2 % [9,20]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪ ʦʩʚʦʝʥʠʷ ɸʤʘʘʤʩʢʦʡ ʠ ɺʝʨʭʥʝ-ɸʣʴʢʘʪʚʘʘʤʩʢʦʡ 

ʫʛʦʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʦʚʤʝʩʪʥʦ ɸʆ çʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʘʷ 

ʫʛʦʣʴʥʘʷ ʢʦʤʧʘʥʠʷè ʠ ʆʆʆ çɹʝʨʠʥʛʧʨʦʤʫʛʦʣʴè, ʚʭʦʜʷʱʠʝ ʚ ʘʚʩʪʨʘʣʠʡʩʢʫʶ ʢʦʤʧʘʥʠʶ 

Tigers Realm Coal Ltd. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʛʦʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʏʫʢʦʪʩʢʦʤ 

ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʨʘʟʚʝʜʘʥ ʠʣʠ ʦʮʝʥʝʥ ʨʷʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʫʛʣʝʧʨʦʷʚʣʝʥʠʡ ʚ ʜʨʫʛʠʭ 

ʨʘʡʦʥʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʴʥʦʩʪʠ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʚʝʨʜʳʝ ʛʦʨʶʯʠʝ ʠʩʢʦʧʘʝʤʳʝ ʤʦʛʫʪ ʚʤʝʱʘʪʴ ʚ ʩʝʙʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ï ʧʨʠʤʝʩʝʡ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ. ʊʘʢʠʝ 

ʧʨʠʤʝʩʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʫʛʣʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʢʨʦʤʝ ʪʦʛʦ, ʠʭ 

ʦʙʲʝʤʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʨʫʜʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʮʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʫʩʠʣʠʚʘʝʪ 

ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʣ ̫ʜʦʙʳʯʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʵʢʩʧʦʨʪʥʫʶ ʩʪʦʠʤʦʩʪʴ ʫʛʣʷ [4]. 

ɺ ʫʛʣʷʭ ʨʷʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʘʥʦʤʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʮʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ (Sc, Ti, V, Ga, Ge, Sr, Y, Zr, Nb, 

Mo, Pd, ʈɿʕ ʠ ʜʨ.). ʊʘʢʠʝ ʫʛʣʠ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʩʳʨʴʝʚʦʡ ʠʩʪʦʯʥʠʢ ʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ [4]. 

ɸʚʪʦʨʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʘʟʚʝʜʘʥʥʳʤ ʟʘʧʘʩʘʤ 

ʫʛʣʷ, ʦʙʲʝʤʘʤ ʜʦʙʳʯʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦʟʠʮʠʷ ʫʛʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ. 
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ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘ 2018 ʛʦʜ ʚ ʤʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʝʚʘʣʠʨʫʶʪ ʥʝʬʪʴ (33,6%) ʠ ʫʛʦʣʴ (27,2%). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʬʪʠ ʠ ʫʛʣʷ, ʠʭ ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ (ʈʠʩʫʥʦʢ 2). 

 

ɺ 2013ï2016 ʛʛ. ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʘʜʝʥʠʝʤ ʩʧʨʦʩʘ ʥʘ ʫʛʦʣʴ ʚ ʂʠʪʘʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 50% 

ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʆʜʥʘʢʦ ʚ 2017 ʛ. ʧʨʦʠʟʦʰʣʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʫʛʣʷ, ʘ ʚ 2018 ʛ. ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝ ʚʳʨʦʩʣʦ ʥʘ 1,4%. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʫʛʣʷ ʚ ʀʥʜʠʠ, ʀʥʜʦʥʝʟʠʠ, ʂʘʟʘʭʩʪʘʥʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʝ ʩʦʭʨʘʥʷʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʦʛʦ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. 

ʆʙʲʝʤʳ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʫ ʯʝʪʚʝʨʪʦʝ 

ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ ʉʐɸ, ɸʚʩʪʨʘʣʠʠ ʠ ʂʠʪʘʷ (ʨʠʩʫʥʦʢ 3). ɿʘʧʘʩʳ ʢʘʪʝʛʦʨʠʡ ɸ+ɺ+ʉ1 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʌ, ʩʦʩʪʘʚʣʷʶʪ 

ʦʢʦʣʦ 113 ʤʣʨʜ ʪ. 
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ʆʜʥʘʢʦ, ʧʦ ʦʙʲʝʤʘʤ ʜʦʙʳʯʠ ʫʛʣʷ ʈʦʩʩʠʷ ʫʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʨʦʡʢʝ ʣʠʜʝʨʦʚ ʧʦ 

ʨʘʟʚʝʜʘʥʥʳʤ ʟʘʧʘʩʘʤ, ʥʦ ʠ ʩʪʨʘʥʘʤ ʢʘʢ ʩʦʧʦʩʪʘʚʠʤʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ (ʥʘʧʨʠʤʝʨ, ʀʥʜʠʠ), 

ʪʘʢ ʠ ʩʪʨʘʥʘʤ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, 

ʀʥʜʦʥʝʟʠʠ, ʟʘʥʠʤʘʶʱʝʡ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ). 

 ʅʘ ʫʛʦʣʴ ʧʨʠʭʦʜʠʪʩʷ 12,3% ʩʫʤʤʘʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʤʠʨʦʚʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʜʦʣʷ ʫʛʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʢʨʘʱʘʝʪʩʷ (ʨʠʩʫʥʦʢ 4). 

 

ɿʘ ʧʝʨʠʦʜ 2000ï2018 ʛʛ. ʦʙʲʸʤ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ ʩʥʠʟʠʣʩʷ ʥʘ 17%, ʘ ʝʛʦ ʜʦʣʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʩ 17,3 ʜʦ 12,3%. ʆʙʲʝʤʳ ʜʦʙʳʯʠ ʫʛʣʷ ʚ ʈʦʩʩʠʠ 

ʚ 2018 ʛ. ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 25 ʧʨʦʮʝʥʪʦʚ ʥʠʞʝ, ʯʝʤ ʚ ʀʥʜʦʥʝʟʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ʚ ʂʠʪʘʝ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ 

ʜʦʙʳʚʘʝʤʦʛʦ ʚ ʤʠʨʝ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʨʦʩʩʠʡʩʢʦʛʦ ʫʛʣʷ ʜʘʞʝ 

ʧʨʝʚʦʩʭʦʜʠʪ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʮʝʥʪʦʚ. ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʦʙʲʝʤʘʭ ʫʛʣʝʜʦʙʳʯʠ ʈʦʩʩʠʠ 

ʨʘʟʤʝʨʫ ʝʝ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʩʚʷʟʘʥʦ, ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʛʦʣʴʥʳʭ ʮʝʥʪʨʦʚ. ʀʥʜʦʥʝʟʠʡʩʢʠʝ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʠ ʩʥʠʞʘʶʪ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʫʛʦʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʫʛʣʷ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ɺ ʈʦʩʩʠʠ ʫʛʣʝʜʦʙʳʯʘ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʥʘ ʵʢʩʧʦʨʪ, ʥʦ ʝʝ ʮʝʥʪʨʦʤ ʷʚʣʷʶʪʩʷ ʙʘʩʩʝʡʥʳ ʖʞʥʦʡ ʉʠʙʠʨʠ, ʫʜʘʣʝʥʥʳʝ ʢʘʢ ʦʪ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʧʦʨʪʦʚ, ʪʘʢ ʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ɽʚʨʦʧʳ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʝʛʠʦʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʄʦʱʥʦʩʪʴ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʦʪ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 
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ʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʫʛʘ ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʩʨʝʜʥʝʤ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʩʦʩʪʘʚʣʷʝʪ 300-

500 ʤʝʪʨʦʚ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʙʳʯʠ ʫʛʣʷ ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʜʦʨʦʛʠʤ ʠ ʙʝʟʦʧʘʩʥʳʤ 

ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ; ʚ 2009ï2018 ʛʛ. ʜʦʣʷ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪ ʚʳʨʦʩʣʘ ʩ 68% ʜʦ 79%. ʆʜʥʠʤʠ 

ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʚ ʩʦʩʣʦʞʥʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ 

ʚʦʜʦʧʨʠʪʦʢʠ ʚ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʫʬʬʦʟʠʷ, 

ʦʧʦʣʟʥʠ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʦʚ, ʥʘʣʝʜʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʷʭ, ʧʦʚʳʰʝʥʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠ ʝʝ ʩʤʝʨʟʘʝʤʦʩʪʴ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʜʝʬʦʨʤʘʮʠʠ ʙʦʨʪʦʚ, ʦʪʚʘʣʦʚ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʧʨʠ ʦʪʪʘʠʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ. [3,8,11] 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ ʘʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɹʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʙʳʯʠ ʫʛʣʷ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʛʦʜʘ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʚʳʚʦʜʦʚ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʏʫʢʦʪʩʢʦʛʦ ɸʆ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʙʳʯʠ ʫʛʣʷ ʚ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʩʪʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʩʝʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʘʡʦʥʳ ʢʨʘʡʥʝʛʦ ʩʝʚʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʘʛʦʚʳʤ ʩʧʦʩʦʙʦʤ 

ʦʩʚʦʝʥʠʷ ʠ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʨʫʧʥʳʝ 

ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʩʚʦʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʉʨʝʜʥʠʝ ʠ ʤʝʣʢʠʝ ʦʙʲʝʢʪʳ 

ʚʳʥʫʞʜʝʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʚʦʟʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʩʪʨʫʢʪʫʨʝ ʮʝʥʳ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʘ ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʧʨʠʚʦʟʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ/ʠʣʠ ʤʝʩʪʥʳʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʪʘʢʠʝ ʢʘʢ ʫʛʦʣʴ. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʠʪʫʘʮʠʷʭ ʚʦʟʤʦʞʥʘ ʟʘʤʝʥʘ ʧʨʠʚʦʟʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʄʊʊ ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʙʣʠʟʦʩʪʠ ʤʝʩʪ ʜʦʙʳʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʤʝʩʪʥʳʭ ʫʛʣʝʡ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʩʪʦʠʤʦʩʪʠ ʫʛʣʷ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ (ʨʠʩʫʥʦʢ 5). 
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ʀʟ ʜʘʥʥʳʭ ʜʠʘʛʨʘʤʤʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʜʦʣʶ ʩʘʤʦʛʦ ʫʛʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʝʛʦ ʩʪʦʠʤʦʩʪʠ ʥʘ 

ʤʝʩʪʝ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 20 ʜʦ 50 

ʧʨʦʮʝʥʪʦʚ [2]. 

ʆʜʥʘʢʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʩʣʦʞʥʷʝʪʩʷ ʠʟ-ʟʘ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟ ʢʦʪʦʨʳʭ: 

- ʥʝʜʦʩʪʘʪʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʳʡ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʝʜʘʥʥʦʩʪʠ 

ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ; 

- ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʮʝʥʢʠ ʄʊʊ ʜʣʷ ʮʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʩʞʠʛʘʥʠʷ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

- ʥʝʭʚʘʪʢʘ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, 

ʦʙʦʛʘʱʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʊʊ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʨʝʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ; 

- ʥʝʨʘʟʚʠʪʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʠ, ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʩʦʟʜʘʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʣʳʭ ʜʦʙʳʯʥʳʭ ʠ ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʩʪʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʊʕʂ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ 

ʏʫʢʦʪʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. 

ʆʜʥʘʢʦ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʛʦ ʦʩʚʦʝʥʠʷ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʤʝʩʪʘʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʫʛʣ̫. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʫʛʣʷ 
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ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʙʦʣʝʝ ʤʷʛʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʫʛʣʷ, ʜʨʫʛʠʤ ʫʨʦʚʥʝʤ ʮʝʥ, ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʩʚʦʝʥʠʷ. ʅʘ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʯʘʩʪʦ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʥʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʫʛʣʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʤʘʨʢʘʤʠ ʫʛʣʷ, ʤʘʨʢʠʨʦʚʢʠ ʧʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ɻʆʉʊʘʤ. 

 ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʟʘʧʘʩʘʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʘʭ ʫʛʣʷ, ʘ ʪʘʢʞʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʦʜʥʘʢʦ ʜʦʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ (ʪ.ʝ. 

ʨʝʥʪʘʙʝʣʴʥʳʭ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ) ʜʣʷ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ɸʨʢʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʯʠʩʣʷʱʠʭʩʷ ʥʘ ɻʦʩʙʘʣʘʥʩʝ [2,5,7]. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʘʨʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʠ ʧʣʦʱʘʜʝʡ ʩ ʧʨʦʛʥʦʟʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʢʘʪʝʛʦʨʠʡ ʈ1, ʈ2, ʈ3 (ʫʛʦʣʴ ʢʘʤʝʥʥʳʡ ʠ ʙʫʨʳʡ), ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʳ 

ʤʘʩʰʪʘʙʥʦʛʦ ʦʩʚʦʝʥʠʷ ʵʪʠʭ ʟʘʧʘʩʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʳ. 
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ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʏʫʢʦʪʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʚʳʷʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʜʣʷ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʥʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʛʝʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʝʨʝʦʮʝʥʢʫ [2]. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʳʡ ʫʛʦʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʷʜʦʢ, ʦʯʝʨʝʜʥʦʩʪʴ ʠ ʫʩʣʦʚʠʷ ʝʛʦ 

ʦʩʚʦʝʥʠʷ. 
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ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʇʘʪʘʯʘʢʦʚ ʀʛʦʨʴ ɺʠʪʘʣʴʝʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ 

ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʦʩ ʀʚʘʥ ʖʨʴʝʚʠʯ,  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʉʌʋ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʡʯʝʥʢʦ ɽʛʦʨ  ʆʣʝʛʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʘʨʭʘʪʦʚ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʂʫʟʴʤʝʥʢʦ ʀʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʦʙʳʚʘʶʱʠʭ ʟʘʙʦʷʭ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʥʘʣʠʯʠʠ ʩʚʝʜʝʥʠʡ ʦ ʧʦʢʘʟʘʪʝʣʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʘ ʧʦ ʜʦʙʳʯʝ, ʘ ʪʘʢʞʝ ʥʝʜʝʣʴʥʦ-ʩʫʪʦʯʥʳʭ ʟʘʜʘʯ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ, ʥʘʯʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʘʶʪ ʚ ʧʨʦʮʝʩʩʝ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʦʨʘʟʚʝʜʢʦʡ 

(ʢʘʨʦʪʘʞʝʤ) ʚʳʝʤʥʳʭ ʙʣʦʢʦʚ ʠ ʦʧʝʨʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩ r ʚ 

ʟʘʙʦʷʭ. ʆʙʲʝʤ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʚʳʝʤʢʝ ʨʫʜʥʦʡ ʤʘʩʩʳ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʫʜʦʧʦʪʦʢʦʚ ʢʘʨʴʝʨʘ, ʧʦʩʢʦʣʴʢʫ 

ʰʠʭʪʦʚʘʣʴʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʙʦʝʚ. ʅʝʦʙʭʦʜʠʤʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʚʳʝʤʢʝ 

ʨʫʜʥʦʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʛʦʨʥʳʭ ʨʘʙʦʪ.  ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʚ ʜʦʙʳʯʥʳʭ ʙʣʦʢʘʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦ ʤʝʨʝ ʦʪʨʘʙʦʪʢʠ ʜʦʙʳʚʘʶʱʝʛʦ ʟʘʙʦʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʙʳʯʠ. ɼʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʝʥʦʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ. 

Summary. The distribution of quality in the prepared mining faces is expressed in the presence 

of information about the indicator of the content of the useful component. This value is the base 

for the development of the production plan, as well as weekly and daily tasks. This indicator is 

fundamental, its initial value is obtained in the process of geological exploration and mapping of 

the field, and is confirmed by additional exploration (logging) of excavated blocks and 

operational control of the exploded rock mass in the faces. The volume of ore mass prepared for 

excavation is also the most important technological indicator for the formation of quarry ore 

flows, since the charge problem is solved on the basis of both qualitative and quantitative 

characteristics of the faces. The required and minimum volume of ore mass prepared for 

excavation is a calculated value that is taken into account when planning mining operations.  The 

dynamics of changes in quality characteristics and distribution of quality in mining blocks is the 

basis for planning changes in the content of the useful component as the mining face is worked 

out and is one of the characteristics of technological control of production. Data on the dynamics 

can be obtained by the methods of geophysical monitoring in the process of developing a career 

with the use of portable devices for quality control. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʛʦʪʦʚʢʘ, ʚʳʝʤʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘʥʘʣʠʟ, ʩʪʨʫʢʪʫʨʘ. 

Keywords: Preparation, excavation, distribution, analysis, structure. 
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ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʦʙʳʯʠ ʨʫʜʳ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚ 

ʨʫʜʥʳʭ ʟʘʙʦʷʭ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʨʫʜʦʧʦʪʦʢʘʭ ʞʝʣʝʟʦʨʫʜʥʳʭ ʢʘʨʴʝʨʦʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ. 

ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʫʜʦʧʦʪʦʢʘ, 

ʦʪʥʦʩʷʪʩʷ:  

- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚ ʜʦʙʳʚʘʶʱʠʭ ʟʘʙʦʷʭ; 

- ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʜʦʙʳʯʥʳʭ ʟʘʙʦʷʭ; 

- ʦʙʲʝʤ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʚʳʝʤʢʝ ʨʫʜʥʦʡ ʤʘʩʩʳ; 

- ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʜʦʙʳʚʘʶʱʠʭ ʙʣʦʢʘʭ ʧʦ ʤʝʨʝ ʠʭ 

ʦʪʨʘʙʦʪʢʠ; 

- ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʫʜʥʦʡ ʤʘʩʩʳ ʜʦʙʳʚʘʶʱʠʭ ʙʣʦʢʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʦʙʳʚʘʶʱʠʭ ʟʘʙʦʝʚ; 

- ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʩʠʥʭʨʦʥʥʦʩʪʴ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʚʳʝʤʦʯʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʭʝʤ ʢʘʨʴʝʨʘ; 

- ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʢʘʨʴʝʨʥʳʭ ʫʩʨʝʜʥʠʪʝʣʴʥʳʭ ʩʦʩʪʘʚʦʚ; 

- ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʠʣʠ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘʭ ʠ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʡ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ; 

- ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʬʦʨʤʠʨʫʶʱʝʤʩʷ ʨʫʜʦʧʦʪʦʢʝ ʠ 

ʜʦʧʫʩʪʠʤʘʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

ʩʦʜʝʨʞʠʤʦʛʦ ʦʪ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʦʙʳʚʘʶʱʠʭ ʙʣʦʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʙʫʨʦ-ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. ʆʪ ʛʨʘʥʩʦʩʪʘʚʘ ʠ ʚʳʭʦʜʘ 

ʥʝʛʘʙʘʨʠʪʘ ʟʘʚʠʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ɹʚʳʝʤʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʙʦʝ ʢʘʨʴʝʨʘ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʠʨʫʝʤʦʛʦ 

ʨʫʜʦʧʦʪʦʢʘ [1].  

ʈʠʪʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʜʲʝʤʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʜʦʧʦʪʦʢʘ ʢʘʨʴʝʨʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʠʥʭʨʦʥʥʦʩʪʴ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ ʜʦʙʳʯʥʳʭ ʟʘʙʦʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʝʥʝʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʢʦʥʝʯʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʚʳʝʤʦʯʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʰʠʭʪʦʚʘʣʴʥʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʨʘʩʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤʳ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ 

ʟʘʙʦʠ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦʛʦ ʥʝʪ. ɹʦʣʝʝ ʪʦʛʦ, 
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ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʚ ʜʦʙʳʚʘʶʱʠʭ ʟʘʙʦʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʭʦʞʜʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʘʯʝʩʪʚʘ ʨʫʜʦʧʦʪʦʢʦʚ 

ʢʘʨʴʝʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʞʝʣʝʟʦʨʫʜʥʳʭ ʢʘʨʴʝʨʘʭ ʋʢʨʘʠʥʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʢʦʥʝʯʥʳʝ ʦʧʝʨʘʮʠʠ ʧʳʪʘʶʪʩʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʧʦʚʳʰʘʷ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʘʷ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ 

ʚʨʝʤʝʥʝʤ ʥʘʯʘʣʘ ʨʘʙʦʪ rʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʙʦʷʭ [5]. 

ʈʠʪʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʠʟʥʦʰʝʥʥʦʩʪʠ ʵʢʩʢʘʚʘʪʦʨʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʅʘ ʨʠʪʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘʣʠʯʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ ʫʨʦʚʝʥʴ ʝʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [10]. 

ʈʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʭʝʤ ʢʘʨʴʝʨʘ ʠʤʝʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʜʦʧʦʪʦʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ 

ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʭʝʤ ʠʤʝʶʪ ʚʣʠʷʥʠʝ ʥʘ ʚʨʝʤʷ ʨʝʡʩʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ. ʇʨʠ ʵʪʦʤ: ʯʝʤ ʙʦʣʴʰʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʟʘʜʝʡʩʪʚʦʚʘʥʦ, ʪʝʤ ʥʠʞʝ ʥʘʜʝʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʚʳʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʠ ʥʘʨʫʰʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʦʙʲʝʤʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʧʦʪʦʢʫ. 

ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʢʘʨʴʝʨʥʳʭ ʫʩʨʝʜʥʠʪʝʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʬʘʢʪʦʨʦʤ. ʋʩʨʝʜʥʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʤʦʞʝʪ ʠʤʝʪʴ ʟʘʧʘʩ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʩʤʝʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʥ ʠʛʨʘʝʪ ʨʦʣʴ ʬʠʣʴʪʨʘ, ʩʛʣʘʞʠʚʘʝʪ ʢʦʣʝʙʘʥʠʷ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʝʨʠʪʤʠʯʥʦʩʪʠ ʨʘʙʦʪʳ ʜʦʙʳʯʥʳʭ ʟʘʙʦʝʚ ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ɼʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʠʢʘʨʴʝʨʥʳʭ 

ʫʩʨʝʜʥʠʪʝʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʚ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʘ ʨʫʜʦʧʦʪʦʢʦʚ.  

ʅʘʣʠʯʠʝ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘʭ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʨʫʜʦʧʦʪʦʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʩʚʝʜʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ï ʧʨʠʥʠʤʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ [6]. 

ɺʝʣʠʯʠʥʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʝʛʦ ʢʦʣʝʙʘʥʠʡ, 

ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ, ʟʘʜʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʧʦʪʦʢʘ, ʢʦʪʦʨʳʡ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢ 

ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ [2]:  

- ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʨʫʜʥʳʭ ʟʘʙʦʷʭ; 

- ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʜʥʳʭ ʟʘʙʦʝʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʩʯʝʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʨʫʜʦʧʦʪʦʢʝ; 

- ʟʘʜʘʥʘ ʚʝʣʠʯʠʥʦʡ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʪʦ ʝʩʪʴ-ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʝʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʳ ʜʦʧʫʩʪʠʤʳʭ ʢʦʣʝʙʘʥʠʡ ʢʘʯʝʩʪʚʘ ʚ ʨʫʜʦʧʦʪʦʢʝ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʧʦʪʦʢʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʥʳʤ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʜʘʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ.  

ʅʘ ʨʠʩ. 1-2 ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (Feʤʘʛʥ.) ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʨʫʜʦʧʦʪʦʢʝ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʜʦʙʳʚʘʶʱʠʭ ʟʘʙʦʷʭ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʘʩʪʳʡ 

ʚʳʭʦʜ ʝʛʦ ʠʟ ʩʪʨʦʷ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʘʨʠʪʤʠʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʨʴʝʨʝ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʦʙʲʝʤʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪ ʟʘʜʘʥʥʳʭ [4]. 
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ɸʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

(ʞʝʣʝʟʘ ʤʘʛʥʠʪʥʦʛʦ) ʥʘʣʠʮʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʘʤʧʣʠʪʫʜʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʨʫʜʦʧʦʪʦʢʦʚ. ʇʨʠ ʵʪʦʤ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʤʧʣʠʪʫʜʘ ʠ 

ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʩʳʨʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʶʪ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʥʘʣʴʥʳʡ ʨʫʜʦʧʦʪʦʢ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʘʨʴʝʨʘ ʠʣʠ ʛʨʫʧʧʳ ʢʘʨʴʝʨʦʚ 

ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʚʭʦʜʥʦʡ ʨʫʜʦʡ ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʘʙʠʣʠʟʘʮʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʣʴʥʳʭ ʨʫʜʦʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʭʦʜʷʱʝʛʦ 

ʩʳʨʴʷ ʨʫʜʦʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʦʛʘʱʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʚʭʦʜʥʦʡ ʨʫʜʝ, ʜʘʩʪ ʙʝʟʫʩʣʦʚʥʳʡ 

ʵʬʬʝʢʪ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʭʦʜʘ 

ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʨʫʜʳ ɔ, ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʦʥʮʝʥʪʨʘʪ ɏ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʦʥʮʝʥʪʨʘʪʝ ɓ [3].  

ʈʝʞʠʤʳ ʦʙʦʛʘʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʢʦʥʮʝʥʪʨʘʪʘ ʩ 

ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʚʭʦʜʥʦʡ ʨʫʜʝ. ʈʘʙʦʪʘ ʚ ʪʘʢʠʭ ʨʝʞʠʤʘʭ 

ʦʙʦʛʘʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʢʦʥʮʝʥʪʨʘʪ ʩ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʢʘʯʝʩʪʚʫ, ʥʦ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʭʚʦʩʪʘʭ, 

ʩʵʢʦʥʦʤʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʚʦʜʫ, ʬʫʪʝʨʦʚʢʠ ʠ ʰʘʨʳ ʤʝʣʴʥʠʮ, ʯʪʦ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʞʝʪʩʷ ʥʘ ʦʙʱʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ [9].  

ʊʨʝʙʦʚʘʥʠʝ ʢ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʦʛʘʪʠʪʝʣʴʥʳʝ ʬʘʙʨʠʢʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʠʥʝʨʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʣʘʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ [7].  

ʆʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʞʠʤʘ ʦʙʦʛʘʱʝʥʠʷ ʧʦ ʚʝʣʠʯʠʥʝ ʠʟʲʷʪʠʷ ʠ ʧʦʪʝʨʴ ʚ ʭʚʦʩʪʘʭ 

ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʨʫʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʠ ʦʪ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʦʪʦʢʝ. 

ʅʘ ʨʠʩ. 3-6 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦ 

ʚʭʦʜʥʦʡ ʨʫʜʝ ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʭʦʜʷʱʘʷ ʨʫʜʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ 

ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʬʠʥʘʣʴʥʦʛʦ ʨʫʜʦʧʦʪʦʢʘ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʦʤʝ ɻʆʂ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦ ʤʘʛʥʠʪʥʦʤʫ ʞʝʣʝʟʫ, ʚʩʝ 

ʜʨʫʛʠʝ ʞʝʣʝʟʦʨʫʜʥʳʝ ɻʆʂ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʭʦʜʥʦʤ ʨʳʞʠʝ. 
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ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʨʷʜ ʷʚʥʦ ʥʝʛʘʪʠʚʥʳʭ ʤʦʤʝʥʪʦʚ, 

ʧʦʪʦʤʫ ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʙʦʨʦʯʥʦʡ ʦʪʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʫʯʘʩʪʢʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʨʫʜʦʧʦʪʦʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʝʪ [8]. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ 

ʨʘʟʚʠʪʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʦʛʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʙʦʨʪʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩ ʦʙʦʛʘʱʝʥʠʷ ʙʝʜʥʳʭ ʨʫʜ. 
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ɺ ʚʦʧʨʦʩʝ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʘ 

ʦʙʦʛʘʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʨʘʟʚʝʜʢʫ 

(ʢʘʨʦʪʘʞ) ʜʦʙʳʯʥʳʭ ʙʣʦʢʦʚ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʧʨʦʮʝʩʩʘ ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʝʝ ʚʥʝʜʨʷʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʭʝʤʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʩʝʢʘʪʴ ʥʝʢʦʥʜʠʮʠʦʥʥʫʶ ʛʦʨʥʫʶ ʤʘʩʩʫ ʦʪ 

ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʇʨʦʮʝʩʩ ʫʩʨʝʜʥʝʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʣʴʥʳʭ 

ʨʫʜʦʧʦʪʦʢʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʥʘ ʞʝʣʝʟʦʨʫʜʥʳʭ ɻʆʂʦʚ, ʠʣʠ 

ʞʝ ʥʘʣʠʯʠʝ ʠʭ ʫʩʪʘʨʝʚʰʠʭ ʘʥʘʣʦʛʦʚ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ 

ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʯʝʩʪʚʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠ ʧʨʦʜʫʢʪʦʚ ʦʙʦʛʘʱʝʥʠʷ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʧʦʪʦʢʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʦʜʥʦʡ ʨʫʜʳ ʦʙʦʛʘʱʝʥʠʝ, 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʤʧʣʠʪʫʜʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʦʚ ʠ ʦʙʱʝʛʦ ʨʦʩʪʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʫʜʦʧʦʪʦʢʦʤ ʢʘʨʴʝʨʫ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟʚʝʩʪʥʳʡ 

ʨʘʥʝʝ ʢʦʤʧʣʝʢʩʥʳʡ ʢʨʠʪʝʨʠʡ F, ʢʦʪʦʨʳʡ ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʠʪʳʚʘʝʪ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ 

ʚʩʣʝʜʩʪʚʠʝ ʢʦʣʝʙʘʥʠʡ ʢʘʯʝʩʪʚʘ, ʪʦ ʝʩʪʴ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʙʦʣʴʰʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʭʦʜʘ ʢʦʥʮʝʥʪʨʘʪʘ. 
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ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʇʘʪʘʯʘʢʦʚ ʀʛʦʨʴ ɺʠʪʘʣʴʝʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ 

ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʦʩ ʀʚʘʥ ʖʨʴʝʚʠʯ,  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʉʌʋ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʡʯʝʥʢʦ ɽʛʦʨ  ʆʣʝʛʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʘʨʭʘʪʦʚ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʪʨʦʡʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ ʨʫʜʳ ʚ ʟʦʥʝ ʢʦʥʪʨʦʣʷ 

ʨʦʣʠʢʦʤ (ʢʘʪʢʦʤ) ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʶ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʨʫʜʦʡ ʠ ʜʘʪʯʠʢʦʤ. ʇʨʠ ʩʝʣʝʢʪʠʚʥʦʤ ʛʘʤʤʘ-ʛʘʤʤʘ 

ʤʝʪʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʫʜʥʦʡ ʤʘʩʩʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʨʠʝʤʥʠʢʦʤ ʛʘʤʤʘ ʠʟʣʫʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʣʦʷ ʨʫʜʥʦʡ ʤʘʩʩʳ ʠ ʧʨʠʝʤʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ. ʍʘʨʘʢʪʝʨ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʪʯʠʢʘ: ʧʣʦʱʘʜʴʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʝʤʥʠʢʘ ʠʟʣʫʯʝʥʠʷ, ʜʠʘʤʝʪʨʦʤ ʢʦʣʣʠʤʘʮʠʦʥʥʦʛʦ ʦʢʥʘ ʢʦʣʣʠʤʘʪʦʨʘ ʠʩʪʦʯʥʠʢʘ 

ʠʟʣʫʯʝʥʠʷ, ʚʟʘʠʤʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʨʠʝʤʥʠʢʘ ʠʟʣʫʯʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢʘ. ʇʦ ʵʪʠʤ 

ʧʨʠʯʠʥʘʤ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʫʩʣʦʞʥʝʥʥʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʘʪʯʠʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤ ʜʘʪʯʠʢʘ ʨʝʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʰʠʨʝʥʠʷ ʟʦʥʳ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʢʦʥʚʝʡʝʨʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʛʝʦʤʝʪʨʠʶ ʠʟʤʝʨʝʥʠʷ. 

Summary. In the device for monitoring the content of a useful component, to improve accuracy, 

it is necessary to align the surface of the ore layer in the control zone with the roller (roller) of a 

special device that simultaneously serves as a stabilizer of the air gap between the ore and the 

sensor. In the selective gamma-gamma method for determining the content of the useful 

component in the ore mass, the intensity of the gamma radiation detected by the receiver 

significantly depends on the distance between the surface of the ore mass layer and the radiation 

receiver. The dependence of intensity on distance is largely determined by the structural 

parameters of the sensor: area of the sensitive surface of the radiation receiver, the diameter of 

the collimation window of the collimator of the radiation source, the relative position of detector 

and source. For these reasons, the analytical assessment of the effect of changes in the distance 

between the sensor and the rock mass surface on the error in determining the content of the 

useful component is complicated. It should be noted that when modeling the process, the design 

parameters of the sensor must be similar to the parameters of the sensor of the real device. To 

solve the problem of expansion of the insensitivity zone of the intensity of the integral flow of 
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scattered gamma radiation depending on the change in the thickness of the rock mass layer on 

the conveyor, the measurement geometry is studied. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʩʪʨʫʢʪʫʨʘ, ʜʠʥʘʤʠʢʘ, ʛʦʨʥʦʝ ʜʝʣʦ. 

Keywords: Control, formation, structure, dynamics, mining. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʞʝʣʝʟʘ ʚ ʧʦʪʦʢʝ ʥʘ ʢʦʥʚʝʡʝʨʥʦʡ 

ʣʝʥʪʝ ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʳʡ ʛʘʤʤʘ-ʛʘʤʤʘ ʤʝʪʦʜ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʘ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

- ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ (ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ) ʩʦʩʪʘʚʘ ʤʘʩʩʳ, ʩʦʜʝʨʞʘʱʝʡ ʚ ʩʝʙʝ 

ʧʦʣʝʟʥʳʡ ʢʦʤʧʦʥʝʥʪ; 

- ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ (ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʦ ʤʦʞʝʪ ʙʳʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʩʦʯʝʪʘʥʠʷʭ ï FeO, Fe2O3, 

Fe3O4); 

- ʨʘʟʣʠʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʢʦʣʝʙʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ; 

- ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ; 

- ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʷ ʠʟʣʫʯʝʥʠʷ, ʦʪʨʘʞʘʝʪʩʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʦʡ ʤʘʩʩʳ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʣʱʠʥʳ ʩʣʦʷ); 

- ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʘʜʘ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʠʩʪʦʯʥʠʢʝ ʠʟʣʫʯʝʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʚʘʥʪʦʚ ʚ ʧʦʪʦʢʝ ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʦʙʣʫʯʘʝʪ ʛʦʨʥʫʶ ʤʘʩʩʫ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʛʦʨʥʦʡ ʤʘʩʩʝ ʥʘ ʢʦʥʚʝʡʝʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪʩʷ ʜʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ 

ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʢʘʞʜʳʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ, ʠ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʨʫʜʝ [1[. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʚʦʟʤʦʞʥʦ ʥʝ ʜʣʷ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʘʜʝʞʥʝʝ ʦʧʨʝʜʝʣʷʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʝʣʝʟʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʫʜʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʯʪʦ ʦʪʣʠʯʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʞʝʣʝʟʘ ʠ ʢʠʩʣʦʨʦʜʘ. ʊʘʢ, ʚ Fe2O3 ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ï 30%, ʚ Fe3O4 ï 27,5%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʩ ʢʠʩʣʦʨʦʜʦʤ Zʝʬ. 

ʨʘʚʥʦ 23,31 ʠ 23,41, ʪʦ ʝʩʪʴ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʝʜʠʥʠʮʳ Z. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚ ʨʫʜʘʭ 

ʞʝʣʝʟʘ ʚ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 55-60  ̄ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʛʨʝʰʥʦʩʪʠ 
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ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦ 0,8  ̄ʘʙʩ., ʪʘʢ ʢʘʢ Zʝʬ. ʨʫʜʳ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 0,13 

ʝʜʠʥʠʮʳ ʥʘ 1  ̄Fe. 

ʉʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʥʘ 10% ʜʣʷ ʞʝʣʝʟʥʳʭ ʨʫʜï 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʠʟʤʝʥʝʥʠʶ Zʝʬ. ʥʘ 0,6 ʝʜʠʥʠʮʳ, ʯʪʦ ʜʣʷ ʯʝʪʳʨʝʭ ʧʨʦʮʝʥʪʦʚ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, 

ʩʦʩʪʘʚʠʪ 0,24 ʝʜ. ɺ ʨʫʜʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʦʪ 45% ʜʦ 65% ʠʟʤʝʥʝʥʠʝ ʥʘ 1% 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ Zʝʬ. ʥʘ 0,13 ʝʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʝʙʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 4 

% ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ, ʨʘʚʥʦʤ è2 %. 

ɽʩʣʠ ʥʘʩʪʨʘʠʚʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʥʘ ʧʨʦʙʘʭ ʩ ʚʣʘʞʥʦʩʪʴʶ ʚ 3% ʠ 

ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʥʘʤʠ ʙʳʣʠ ʚʟʷʪʳ ʢʨʘʡʥʠʝ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʪʦ 

ʩʪʦʠʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʦʛʨʝʰʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʚʥʦʩʠʪ ʚʣʘʞʥʦʩʪʴ ʨʫʜ ʚ ʠʟʤʝʨʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ, ʥʝ ʧʨʝʚʳʩʠʪ Ñ0,75 % [5]. 

ʇʨʠ ʩʝʣʝʢʪʠʚʥʦʤ ʛʘʤʤʘ-ʛʘʤʤʘ ʤʝʪʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚ ʛʦʨʥʦʡ ʤʘʩʩʝ ʚʣʠʷʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʦʩʠʪ ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʨʠʝʤʥʠʢʦʤ ʫʨʦʚʥʷ 

ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʚʝʣʠʯʝʥʠʶ Zʝʬ. ʨʫʜʥʦʡ ʤʘʩʩʳ ʠ, ʪʝʤ ʩʘʤʳʤ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢ ʤʥʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʨʫʜʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ: ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʫʜʥʦʡ ʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ ʤʥʠʤʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ. 

ʄʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʝʩʪʴ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ 

ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ (ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ) ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʈʫʜʥʦʡ ʤʘʩʩʝ ï ʧʦʩʪʠʥʚʝʨʩʠʦʥʥʘʷ ʦʙʣʘʩʪʴ. 

ʊʦʪ ʠʣʠ ʠʥʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʵʬʬʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʜʘʪʯʠʢʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʠʤʝʥʥʦ: 

ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʜʘʪʯʠʢʝ ʠʩʪʦʯʥʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʚ ʧʦʪʦʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʜʘʪʯʠʢʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʨʘʙʦʪʘʣ ʚ ʧʦʩʪʠʥʚʝʨʩʠʦʥʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʨʫʜʳ ʧʨʠʚʦʜʠʪ ʢ ʢʘʞʫʱʝʛʦʩʷ ʨʦʩʪʘ ʩʦʜʝʨʞʘʥʠʷ 

ʞʝʣʝʟʘ ʚ ʥʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ (ʥʘʩʳʧʥʦʡ ʤʘʩʩʳ) ʨʫʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʫʜʝ ʞʝʣʝʟʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ. 

ʂʨʫʧʥʦʩʪʴ ʢʫʩʢʦʚ ʨʫʜʳ, ʧʦʜʣʝʞʘʱʝʡ ʢʦʥʪʨʦʣʶ ʥʘ ʢʦʥʚʝʡʝʨʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʪʦʯʥʦʩʪʴ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʩʝʣʝʢʪʠʚʥʳʤ ʛʘʤʤʘ-ʛʘʤʤʘ ʤʝʪʦʜʦʤ ʚ ʨʫʜʘʭ 

ʢʨʫʧʥʦʩʪʴʶ 0-10 ʤʤ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 2p-ʟʦʥʜʦʤ, 
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ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʨʫʜʳ ʠ 

ʢʦʣʝʙʘʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʩʨʝʜʦʡ ʠ ʜʘʪʯʠʢʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʝʤ ʢʨʫʧʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʝʣʘʭ [6]. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʪʦʣʱʠʥʘ ʩʣʦʷ ʨʫʜʳ ʥʘ ʢʦʥʚʝʡʝʨʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ 15 ʩʤ, 

ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʜʘʪʯʠʢʘ ʫʩʪʨʦʡʩʪʚʘ ʥʘʜ ʢʦʥʚʝʡʝʨʦʤ ʚ ʵʪʠʭ ʞʝ ʧʨʝʜʝʣʘʭ 

ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʝʣʠʯʠʥʘ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʨʠʝʤʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʣʦʷ ʨʫʜʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʧʨʦʤʦʜʝʣʠʨʦʚʘʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ï ʧʦʣʫʯʝʥʦ 

ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʨʠʝʤʥʠʢʦʤ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ. ʇʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ (ʨʠʩ. 1) [2]. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʙʘ ʨʫʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ 58,39 

%, ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ ʩʨʝʜʥʝʤʫ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʨʫʜʘʭ, ʧʦʜʣʝʞʘʱʠʭ ʢʦʥʪʨʦʣʶ. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ H=5Ñ1,5 ʩʤ, ʩ 

ʥʝʢʦʪʦʨʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 

ʧʨʠʝʤʥʠʢʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʣʱʠʥʳ ʩʣʦʷ ʚ ʧʨʝʜʝʣʘʭ ʪʨʝʭ ʩʘʥʪʠʤʝʪʨʦʚ ʧʦʛʨʝʰʥʦʩʪʴ, 

ʢʦʪʦʨʫʶ ʚʥʦʩʠʪ ʚ ʠʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ, ʥʝ ʧʨʝʚʳʰʘʝʪ Ñ1 %. ʇʨʠ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʵʪʘ ʧʦʛʨʝʰʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

Nè500 ʠʤʧ/ʩʤ ʠʣʠ DNè12 %/ʩʤ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʞʝʣʝʟʘ 

ʦʢʦʣʦ è7ï 8 % [4]. ʋʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʥʘ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

- ʨʘʩʰʠʨʠʪʴ ʟʦʥʫ ʠʥʚʝʨʩʠʠ ʜʘʪʯʠʢʘ; 
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- ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʚʦʟʜʫʰʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʪʩʣʝʞʠʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥʳ ʩʣʦʷ ʨʫʜʳ ʥʘ ʢʦʥʚʝʡʝʨʝ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʨʘʟʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʠʝʤʥʠʢʘ ʠʟʣʫʯʝʥʠʷ, ʠʣʠ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʘʢʪʠʚʥʦʩʪʴʶ ï ʥʘ ʜʚʘ 

ʧʦʨʷʜʢʘ ʚʳʰʝ (ʮʝʥʪʨʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ). ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ 

ʚʘʨʠʘʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʟʦʥʫ ʠʥʚʝʨʩʠʠ ʰʠʨʠʥʦʡ 12-15 ʩʤ, ʛʜʝ 

ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣʘ ʙ  r Ñ1 % (ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʞʝʣʝʟʘ Ñ0,5 %). 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʧʘʥʪʦʛʨʘʬʘ ʩ ʨʦʣʠʢʦʤ, ʢʦʪʦʨʳʡ ʚʳʨʘʚʥʠʚʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʦʷ ʨʫʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʥʪʦʛʨʘʬʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ 

ʩʪʘʙʠʣʴʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʫʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʤʝʥʷʪʴ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʟʘʟʦʨʘ ʠ ʨʘʙʦʪʘʪʴ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʨʩʠʠ, ʪʘʢ ʠ ʚ 

ʟʘʠʥʚʝʨʩʠʦʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɽʩʣʠ ʧʨʠ ʢʣʘʩʩʝ ʢʨʫʧʥʦʩʪʠ ʛʦʨʥʦʡ ʤʘʩʩʳ -20 ʤʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ (ʧʨʠʝʤʥʠʢʦʤ) 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʥʦʡ ʤʘʩʩʳ, ʪʦ ʧʨʠ ʢʨʫʧʥʦʢʫʩʢʦʚʦʡ ʨʫʜʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ ʚʝʱʝʩʪʚʦʤ ʚ ʧʨʠʙʣʠʞʝʥʠʠ 

ʦʜʥʦʢʨʘʪʥʦ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, ʢʦʛʜʘ ʢʣʘʩʩ ʢʨʫʧʥʦʩʪʠ ʢʫʩʢʦʚ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʛʦʨʥʦʡ ʤʘʩʩʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʤʤ [3]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʫʝʪʩʷ ʙʦʢʦʚʘʷ ʛʝʦʤʝʪʨʠʷ ʠʟʤʝʨʝʥʠʷ, ʧʦ ʢʦʪʦʨʦʡ ʠʩʪʦʯʥʠʢ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʮʝʥʪʨʘ ʜʝʪʝʢʪʦʨʘ. ɹʦʢʦʚʘʷ ʛʝʦʤʝʪʨʠʷ ʠʟʤʝʨʝʥʠʷ ʩ ʦʜʥʠʤ ʠʣʠ 

ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʝʢʪʦʨʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʩʠʛʥʘʣʘ ʠ 

ʚʦʟʤʦʞʥʦ ʥʘʠʤʝʥʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ [7].  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʣʫʯʝʥʠʷ 

ʧʨʦʙʳ ʠʩʪʦʯʥʠʢʦʤ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʠʩ. 2). ʎʝʣʴʶ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʰʠʨʠʥʳ ʟʦʥʳ ʠʥʚʝʨʩʠʠ. ʀʥʚʝʨʩʠʷ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʰʠʨʠʥʳ ʟʦʥʳ ʠʥʚʝʨʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ, ʘ ʠʤʝʥʥʦ: ʨʘʩʩʪʦʷʥʠʷ ʠʩʪʦʯʥʠʢʘ ʦʪ ʜʝʪʝʢʪʦʨʘ, ʫʛʣʘ ʢʦʣʣʠʤʘʪʦʨʘ 

ʠʩʪʦʯʥʠʢʘ, ʫʛʣʘ ʦʙʣʫʯʝʥʠʷ ʧʨʦʙʳ, ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʜʝʪʝʢʪʦʨʘ ʜʦ ʧʨʦʙʳ. 
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ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʣʫʯʘʷ ʪʦʯʝʯʥʦʛʦ ʠʟʦʪʨʦʧʥʦʛʦ ʤʦʥʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʴʶ Q ʠ ʪʦʯʝʯʥʦʛʦ ʠʟʦʪʨʦʧʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ɸ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ǎ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ h ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʤʦʛʝʥʥʦʛʦ ʨʘʩʩʝʠʚʘʪʝʣʷ. 

ʕʪʦʪ ʩʣʫʯʘʡ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʠʟʘʮʠʶ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʠʟʫʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦ, ʘ ʩ ʧʦʜʙʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ï ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, 

ʥʝʢʦʪʦʨʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʦʥʳ ʠʟʤʝʨʝʥʠʷ. 

ʊʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ 

ʜʘʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʣʦ ʧʨʠʙʣʠʞʝʥʠʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʛʦʤʦʛʝʥʥʦʤʫ ʩʨʝʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʠʯʥʦʛʦ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʩ ʚʝʱʝʩʪʚʦʤ ʧʨʦʙʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

 

ʛʜʝ ˊi ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ; Q ï ʘʢʪʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ; R1, 

R2 ï ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʵʣʝʤʝʥʪʘ ʦʙʲʝʤʘ dV ʜʦ ʠʩʪʦʯʥʠʢʘ ʠ ʜʝʪʝʢʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; r2, r1 ï 
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ʨʘʩʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪʩʷ ʚ ʧʨʦʙʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ; ʂi ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ i-ʡ ʚʠʜ 

ʚʪʦʨʠʯʥʦʛʦ; Õ, Õi ï ʤʘʩʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʩʣʘʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʠ i-ʛʦ ʚʠʜʘ 

ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ɟ ï ʧʣʦʪʥʦʩʪʴ ʧʨʦʙʳ. 

ʀʥʜʝʢʩ çiè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

1 ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ; 2 ï ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʨʘʩʩʝʷʥʥʦʛʦ; 3 ï 

ʢʦʛʝʨʝʥʪʥʦʛʦ ʨʘʩʩʝʷʥʥʦʛʦ [8]. 

ʉʫʤʤʘʨʥʳʡ ʧʦʪʦʢ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ Ni ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʫʨʘʚʥʝʥʠʷ ʧʦ ʦʙʲʝʤʫ V ʠ ʧʦ ʦʙʣʘʩʪʠ, ʯʪʦ ʟʘʥʠʤʘʝʪʩʷ ʜʝʪʝʢʪʦʨʦʤ ɼ. 

 

ʛʜʝ l ï ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ ʬʦʪʦʥʘ; n ï 

ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʧʦʚʝʨʭʥʦʩʪʠ ɼ. 

ʀʥʪʝʛʨʘʣ ʯʝʨʝʟ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʫʥʢʮʠʠ ʥʝ ʚʳʨʘʞʘʝʪʩʷ, ʘ ʝʛʦ ʯʠʩʣʝʥʥʦʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʢʨʘʪʥʦʩʪʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ 

ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʪʦʨʠʯʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ. 

ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʜʝʪʝʢʪʦʨʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʙʳ ʙʦʣʴʰʝ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʧʣʦʱʘʜʢʠ, ʦʙʣʫʯʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʢʦʣʣʠʤʘʮʠʠ ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʠʥʪʝʛʨʘʣʳ ʚ ʬʦʨʤʫʣʝ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʠ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ: 

 

ʛʜʝ R0 ï ʨʘʜʠʫʩ ʜʝʪʝʢʪʦʨʘ; h ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʝʪʝʢʪʦʨʘ ʜʦ ʧʨʦʙʳ; ǎï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʜʦ ʜʝʪʝʢʪʦʨʘ; Ŭ ï ʫʛʦʣ ʢʦʣʣʠʤʘʪʦʨʘ ʠʩʪʦʯʥʠʢʘ; ɓ ï ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ 

ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ; ű ï ʬʫʥʢʮʠʷ, ʫʯʠʪʳʚʘʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʷʜʝʨʥʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʨʦʙʳ [9]. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʝʩʪʝʩʪʚʝʥʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʣʠʯʠʥʫ: 
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ʌʦʨʤʫʣʘ ʦʧʠʩʳʚʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʫʝʪʩʷ 

ʦʙʣʘʩʪʴ ʠʥʚʝʨʩʠʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

 

ʛʜʝ 

 

ʆʧʨʝʜʝʣʠʤ ʪʦʯʢʫ ʠʥʚʝʨʩʠʠ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (6), ʜʣʷ ʯʝʛʦ ʧʨʠʨʘʚʥʠʚʘʝʤ ʥʫʣʶ 

ʧʨʦʠʟʚʦʜʥʫʶ 

 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʦʣʫʯʘʝʤ 

 

ʈʝʠhʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ h, ʥʘʭʦʜʠʤ ʪʦʯʢʫ ʠʥʚʝʨʩʠʠ 

 

ʋʨʘʚʥʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʠʥʚʝʨʩʠʠ, ʠʤʝʝʪ ʚʠʜ 

 

ʛʜʝ ŭ ï ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ. 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʧʦʪʦʢʘ, ʧʦʣʫʯʠʤ: 
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ʋʨʘʚʥʝʥʠʝ ʚʤʝʩʪʝ ʩ ʫʩʣʦʚʠʝʤ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʦʙʣʘʩʪʠ 

ʠʥʚʝʨʩʠʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ. ʋʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ, 

ʧʦʵʪʦʤʫ ʝʛʦ ʨʝʰʝʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥʥʦ.  

ʅʘ ʨʠʩ.2 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʰʠʨʠʥʳ ʦʙʣʘʩʪʠ ʠʥʚʝʨʩʠʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ Ŭ ʠ ɓ.  

ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ 5% ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʦʙʣʘʩʪʠ ʠʥʚʝʨʩʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ 

Ŭ=0ʦ ʠ ɓ=0ʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 

 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʠʥʚʝʨʩʠʦʥʥʦʡ ʟʦʥʳ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʥʘ ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢʪʘ ʠʥʚʝʨʩʠʠ. 

 

ʛʜʝ Q1, Q2 ï ʘʢʪʠʚʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ; l i ï ʨʘʩʩʪʦʷʥʠʝ ʠʩʪʦʯʥʠʢʘ Qi ʦʪ ʦʩʠ ʜʝʪʝʢʪʦʨʘ, 

(i=1,2). 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʢʣʘʩʩʘ 

ʢʨʫʧʥʦʩʪʠ ʛʦʨʥʦʡ ʤʘʩʩʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʫʯʝʪʘ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʦʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʢʣʘʩʩʝ ï 

20 ʤʤ ʥʘ ʢʦʥʚʝʡʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʢʦʚʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï 

ʧʘʥʪʦʛʨʘʬ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʣʱʠʥʳ ʩʣʦʷ ʛʦʨʥʦʡ ʤʘʩʩʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ (ʜʝʪʝʢʪʦʨʦʤ) ʠʟʣʫʯʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ [10].  

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʘʥʪʦʛʨʘʬʦʚ 

ʪʨʝʙʫʝʪ ʠʭ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʩ ʙʦʢʦʚʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. 

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʝʢʪʦʨʘ, ʠʩʪʦʯʥʠʢʘ ʩ ʢʦʥʪʝʡʥʝʨʦʤ 

ʠ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʨʠ ʎʝʥʪʨʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ 

ʧʦʩʪʠʥʚʝʨʩʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʦʙʣʶʜʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ 

ʢʦʥʚʝʡʝʨʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʢʣʘʩʩʘ -100 ʤʤ ʠʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥʳ ʩʣʦʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʢʦʥʚʝʡʝʨʝ ʧʨʝʚʳʰʘʝʪ +20 ʤʤ, 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚʳʰʝ ʟʘʷʚʣʝʥʥʦʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Howard, T. J., Carson, M. W., & Everett, J. E. (2020). Simulation modeling of iron ore 

product quality for process and infrastructure development. In MODSIM 2005 ð International 

Congress on Modelling and Simulation: Advances and Applications for Management and 

Decision Making, Proceedings (pp. 1251ï1257). 

2. Kainazarov, A. S., Akpanbetova, A. Z., Kaynazarova, A. S., & Demin, V. F. (2018). 

Stabilization of quality of ore in underground development of Zhezkazgan deposit. Sustainable 

Development of Mountain Territories, 10(2), 281ï288. https://doi.org/10.21177/1998-4502-

2018-10-2-281-288 

3. Kamperman, M., Howard, T., & Everett, J. E. (2003). Controlling product quality at high 

production rates as applied to BHP Billiton  Iron Ore Yandi fines operation. Transactions of the 

Institutions of Mining and Metallurgy, Section C: Mineral Processing and Extractive Metallurgy, 

112(APRIL), C13ïC18. https://doi.org/10.1179/037195503225011132 

4. Khakulov, V. A., Shapovalov, V. A., Ignatov, M. V, & Karpova, Z. V. (2018). Creation of 

Automated Lump Sorting of Molybdenum-Containing Ores in the Technology of Forming the 

Quality of Ore Mass Flows at the Mining Stage. In Proceedings of the 2018 International 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
107 

 

Conference ñóQuality Management, Transport and Information Security, Information 

Technologiesôò, IT and QM and IS 2018 (pp. 342ï348). 

https://doi.org/10.1109/ITMQIS.2018.8525108 

5. Kruzhilin, S. N., & Mishenina, M. P. (2019). Substantiation of rejuvenating tree pruning of 

representatives of the genus ʈopulus l. In the urban city aglomerations. World Ecology Journal, 

9(2), 1-20. https://doi.org/10.25726/worldjournals.pro/WEJ.2019.2.1 

6. Mahmoudkhani, A., Fenderson, T., Watson, P., Nair, M., & Wu, Y. (2013). Sodium free 

processing of oil sands ores: Toward total water management in mining operations. In 

Proceedings ð SPE Annual Technical Conference and Exhibition (Vol. 7, pp. 5224ï5231). 

https://doi.org/10.2118/166525-ms 

7. Qiu, H. (2012). Study on the quality early-warning system of ecological environment in ore 

concentrated area. In World Automation Congress Proceedings. 

8. Rakishev, B. R., & Galiev, D. A. (2015). Optimization of the ore flow quality characteristics 

in the quarry in road-rail transport. Metallurgical and Mining Industry, 7(4), 356ï362. 

9. Semenyutina, A., Choi, M., & Bugreev, N. (2020). Evaluation of woody plants of Juniperus 

L. for urban greening in sparsely wooded regions . World Ecology Journal, 10(1), 97-120. 

https://doi.org/10.25726/worldjournals.pro/WEJ.2020.1.5 

10. Wills, A. L., Jupp, K. F., & Howard, T. J. (2011). The product quality system at cliff  s 

natural resources ð Koolyanobbing iron ore operations. In IRON ORE 2011, Proceedings (pp. 

563ï573). 

 

 

 

 

 

 

 

 

 

 

 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
108 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʦʨʥʦʤ ʜʝʣʝ 

Forming the accuracy of devices used in mining 
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ʈʫʜʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʇʘʪʘʯʘʢʦʚ ʀʛʦʨʴ ɺʠʪʘʣʴʝʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ 

ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʦʩ ʀʚʘʥ ʖʨʴʝʚʠʯ,  

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʉʌʋ, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʦʡʯʝʥʢʦ ɽʛʦʨ  ʆʣʝʛʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɹʘʨʭʘʪʦʚ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʂʫʟʴʤʝʥʢʦ ʀʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ,  

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʡ ʌɻɸʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

Rudenko Ekaterina Aleksandrovna 

Patachakov Igor  Vitalevich 

Boos Ivan IUrevich 

Boychenko Yegor Olegovich 

Barkhatov Denis Vladimirovich  

Kuzmenko Irina  Anatolyevna 
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ɸʥʥʦʪʘʮʠʷ. ɺʣʠʷʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʡ ʨʫʜʥʦʡ ʤʘʩʩʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʘʣʠʯʠʠ ʚ ʨʘʟʚʘʣʝ ʚʦʟʜʫʰʥʳʭ ʟʘʟʦʨʦʚ ʠ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʚʥʦʩʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʠʟʤʝʨʝʥʠʷ ʠ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 

ɺʦʟʜʫʰʥʳʝ ʟʘʟʦʨʳ ʚʣʠʷʶʪ ʥʘ ʧʣʦʪʥʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʤʘ, ʘ ʥʝʨʦʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʜʘʪʯʠʢʘ ʫʩʪʨʦʡʩʪʚʘ ʜʦ ʨʫʜʳ ʙʫʜʫʪ ʥʝʧʦʩʪʦʷʥʥʳ, ʯʪʦ 

ʚʥʝʩʝʪ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʟʦʥʫ ʠʟʤʝʨʝʥʠʷ. ɻʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ 

ʨʘʙʦʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʘʣʠʙʨʦʚʢʠ ʠ ʧʦʜʩʪʨʦʡʢʠ ʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʫʯʠʪʳʚʘʶʪ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʘʶʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʦ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʙʦʝ ʢʘʨʴʝʨʘ.  ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʠʯʴ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʟʘʙʦʝ ʢʘʨʴʝʨʘ ï ʵʪʦ ʚʳʧʦʣʥʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʥʘʧʨʠʤʝʨ ï ʫʩʨʝʜʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ). ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ ʚ ʦʜʥʦʤ ʟʘʙʦʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʧʨʦʙʦʚʘʥʠʷ. 

Summary. The influence of the surface condition of the measured ore mass is the presence of air 

gaps and uneven surface in the collapse, which makes an additional error in the measurement 

and reduces the accuracy of quality control. Air  gaps affect the density of an individual volume, 

and surface irregularities cause the distances from the device sensor to the ore to be unstable, 

which will  introduce errors in the measurement area. The main factor that affects the decrease in 

the accuracy of control of the blasted rock mass relative to the rock mass is the violation of the 

natural state as a result of drilling and blasting operations. In this regard, methods of calibration 

and accuracy adjustment have been developed that take into account the average specific density 

of the blasted rock mass, as well as reduce the measurement error on the uneven surface in the 

quarry face.  To date, there is a reliable way to improve the reliability of indicators of the content 

of the useful component in the quarry face ï it is to perform a sufficient number of 

measurements, and then conduct mathematical processing of the results (for example, averaging 

the results). The main drawback is the direct dependence of the control duration on the increase 

in the number of measurements in one face, which leads to a decrease in testing performance. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ, ʛʦʨʥʦʝ ʜʝʣʦ, ʢʘʨʴʝʨ, ʩʪʨʫʢʪʫʨʘ, ʨʘʟʚʠʪʠʝ. 

Keywords: Control, mining, quarry, structure, development. 
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ʂʘʨʦʪʘʞ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʩʢʘ-ʧʦʜʲʝʤʘ ʚ ʥʝʡ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʟʦʥʜʘ. ɻʘʤʤʘ-ʛʘʤʤʘ ʢʘʨʦʪʘʞ ʦʪʥʦʩʠʪʩʷ ʢ ʷʜʝʨʥʳʤ 

ʤʝʪʦʜʘʤ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʨʦʜʫ 

ʩʥʘʯʘʣʘ ʦʙʣʫʯʘʶʪ ʠʩʪʦʯʥʠʢʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ɻʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ 

ʚʪʦʨʠʯʥʦʝ (ʨʘʩʩʝʷʥʥʦʝ), ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʨʦʜʳ, ʯʝʤ ʝʝ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʝʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ï ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʩʥʦʚʥʳʤʠ ʜʣʷ ʛʝʦʬʠʟʠʢʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʚʘʥʪʦʚ ʩ 

ʚʝʱʝʩʪʚʦʤ [6]: 

- ʬʦʪʦʵʬʬʝʢʪ (ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʢʘʭ ʘʪʦʤʦʚ), ʧʨʠ ʵʪʦʤ 

ʵʥʝʨʛʠʷ ʢʚʘʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 0,5 ʄʵʚ; 

- ʵʬʬʝʢʪ ʂʦʤʧʪʦʥʘ (ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʢʘʭ ʘʪʦʤʦʚ), ʵʥʝʨʛʠʷ 

ʢʚʘʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ 0,5 ʄʵʚ, ʥʦ ʤʝʥʴʰʝ 1,02 ʄʵʚ. 

ʉʝʣʝʢʪʠʚʥʳʡ ʛʘʤʤʘ-ʛʘʤʤʘ ʢʘʨʦʪʘʞ ʧʨʠʤʝʥʷʶʪ ʥʘ ʨʫʜʥʳʭ ʠ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʅʘ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʧʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʫʜʝ [2]. 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʢʘʨʦʪʘʞʝ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: 

- ʘʧʧʘʨʘʪʫʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʟʦʥʜʦʚ, ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʦʡ ʠ ʫʨʦʚʥʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʦʛʨʝʰʥʦʩʪʴ ʦʪ ʥʘʣʠʯʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʟʦʥʳ ï ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʪʝʥʢʦʡ ʩʢʚʘʞʠʥʳ ʠ 

ʟʦʥʜʦʤ; 

- ʧʦʛʨʝʰʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʦʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ; 

- ʧʦʛʨʝʰʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʦʪ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ (ʚʣʘʞʥʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, 

ʢʘʚʝʨʥʦʟʥʦʩʪʴ). 

ɸʧʧʘʨʘʪʫʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʥʘʠʤʝʥʴʰʝʡ ʠʟ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ.  

ʇʦʛʨʝʰʥʦʩʪʴ, ʚʥʦʩʠʤʘʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʟʦʥʦʡ ʠʟʤʝʨʝʥʠʷ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ ʛʦʨʥʦʡ 

ʤʘʩʩʦʡ, ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʣʝʜʥʝʡ ʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʪ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʦʥʜʘ.  
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ʇʨʠʞʠʤ ʟʦʥʜʘ ʫʤʝʥʴʰʘʝʪ ʚʝʣʠʯʠʥʫ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʟʦʥʳ, ʥʦ ʦʩʪʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʤʠʢʨʦʢʘʚʝʨʥ, ʛʣʠʥʠʩʪʦʡ ʢʦʨʢʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ.  

ʀʟ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʝʣʝʢʪʠʚʥʦʛʦ ʛʘʤʤʘ-ʛʘʤʤʘ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, ʧʦʤʠʤʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ, ʚʣʠʷʝʪ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʫʝʪʩʷ (r) [5]. ɽʩʣʠ 

ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʙʫʜʝʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʪʦ, ʟʘ ʩʯʝʪ 

ʝʛʦ ʠʟʤʝʥʝʥʠʷ, ʙʫʜʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [1]. 

ɺ ʮʝʣʦʤ ʞʝ ʜʣʷ ʞʝʣʝʟʥʳʭ ʨʫʜ ʂʨʠʚʙʘʩʩʘ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ r ʠ Feʦʙ.ɦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʛʘʤʤʘʛʘʤʤʘ [8].  

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʠʙʝʛʘʶʪ ʢ ʩʧʝʮʠʘʣʴʥʳʤ 

ʩʧʦʩʦʙʘʤ ʩʙʦʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʟʦʥʜʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʚʦʡʥʳʭ ʠʥʚʝʨʩʠʦʥʥʳʭ ʟʦʥʜʦʚ. ʉʫʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʟʦʥʜʳ ʩʥʘʨʷʞʘʶʪʩʷ ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ Q1 ʠ Q2, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ L1 ʠ L2 ʦʪ 

ʜʝʪʝʢʪʦʨʘ. ʈʘʩʩʪʦʷʥʠʷ L1 ʠ L2 (ʨʘʟʤʝʨ ʟʦʥʜʘ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪ ʠʥʚʝʨʩʠʠ. ʆʥʠ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ (rmid) ʜʣʷ ʩʣʫʯʘʷ ʢʦʥʪʘʢʪʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠʟʤʝʨʝʥʠʡ (h0=0). ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʝ 

 

ʛʜʝ mïʨ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʣʘʙʣʝʥʠʷ i-ʛʦ ʠʩʪʦʯʥʠʢʘ. ɽʩʣʠ ʜʣʷ 

ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʜʚʦʡʥʦʤ ʟʦʥʜʝ L1<L0 (ʜʦʠʥʚʝʨʩʠʦʥʥʘʷ ʟʦʥʘ), ʘ ʜʣʷ ʜʨʫʛʦʛʦ 

L2>L0 (ʧʦʩʪʠʥʚʝʨʩʠʦʥʥʘʷ ʟʦʥʘ), ʪʦ ʜʣʷ ʧʝʨʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʝʣʠʯʠʥʘ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ (N) ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ, ʘ ʜʣʷ ʜʨʫʛʦʛʦ ï ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʤʝʁɦ ʠʭ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʝʡ, ʚʝʣʠʯʠʥʳ N ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ, ʧʦʪʦʤʫ ʯʪʦ ʚʣʠʷʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ [7].  

ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʳ N1 ʠ 

N2 ʙʳʣʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ. 

ɺ ʩʣʫʯʘʝ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʪʦʯʝʯʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʚʝʣʠʯʠʥʘ N ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ L2. ʇʦʵʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʝʡ ʠʩʪʦʯʥʠʢʦʚ ʜʦʣʞʥʦ ʚʳʙʠʨʘʪʴʩʷ 

ʠʟ ʫʩʣʦʚʠʷ: 
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ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʚʦʡʥʳʭ ʟʦʥʜʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʚʣʠʷʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʞʝʣʝʟʥʳʭ ʨʫʜ ʤʦʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʢʘʨʦʪʘʞʝ ʩʢʚʘʞʠʥ [10].  

ʇʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʠ ʷʯʝʠʩʪʦʩʪʴʶ ʠʤʝʝʪʩʷ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ, ʪʦ 

ʠʟʤʝʥʝʥʠʝ ʷʯʝʠʩʪʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʨʫʜ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʟʥʘʯʥʳʤ ʠʟʤʝʥʝʥʠʶ ʠʭ 

ʧʣʦʪʥʦʩʪʠ, ʠʣʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʷʯʝʠʩʪʦʩʪʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʦʡʥʦʛʦ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʟʦʥʜʘ ʥʝ ʠʩʢʘʞʘʝʪ ʚʝʣʠʯʠʥʫ N. 

ɺʣʠʷʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʟʦʥʳ h ʤʝʞʜʫ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʦʥʜʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʚʟ̫ʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʬʫʥʢʮʠʷ N=f(h) ʠʤʝʝʪ ʠʥʚʝʨʩʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʘʥʘʣʦʛʠʯʥʦ ʬʫʥʢʮʠʠ N=f(r) [9].  

ɺʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʜʚʦʡʥʦʛʦ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʟʦʥʜʘ 

(ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ). ɺ ʪʘʢʦʤ ʟʦʥʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ 

ʘʢʪʠʚʥʦʩʪʷʤʠ Q1 ʠ Q2, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ R1 ʠ R2 ʦʪ 

ʜʝʪʝʢʪʦʨʘ. ʈʘʩʩʪʦʷʥʠʷ R1 ʠ R2 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʪʦʯʥʠʢ ʩ 

Q1 ʨʘʙʦʪʘʣ ʚ ʜʦʠʥʚʝʨʩʠʦʥʥʦʡ ʟʦʥʝ, ʘ ʩ Q2 ï ʚ ʧʦʩʪʠʥʚʝʨʩʠʦʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʩʥʷʪʠʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ N=f(h) ʜʣʷ ʜʚʦʡʥʦʛʦ ʟʦʥʜʘ ʠʥʚʝʨʩʠʦʥʥʘʷ ʟʦʥʘ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 25-40 ʤʤ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟʣʫʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩ Q1 ʠ Q2 ʢʘʢ ʙ  rʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ 

ʜʨʫʛʘ. 

ʊʘʢʦʡ ʟʦʥʜ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʛʝʦʤʝʪʨʠʠ 2p ʠʣʠ ʞʝ ʠʩʩʣʝʜʦʚʘʪʴ ʩʫʭʠʝ ʩʢʚʘʞʠʥʳ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʜʠʘʤʝʪʨʦʤ ʚ ʛʝʦʤʝʪʨʠʠ 4p (ʨʠʩ. 1) ʙʝʟ ʧʨʠʞʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚ [3]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ Femid. 

ʛʘʤʤʘʛʘʤʤʘ ʤʝʪʦʜʦʤ, ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʙʦʛʘʪʳʝ ʨʳʭʣʳʝ ʨʫʜʳ ʩʦʜʝʨʞʘʪ ʜʦ 12 % H2O, ʧʨʠ ʵʪʦʤ ʚʣʘʞʥʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʪʚʝʨʜʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʫʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 8 %.  

ʃʶʙʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʦʪ W0 ʜʦ W ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʚ (1+Wï

W0) ʨʘʟ ʠ ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ ʧʦʚʳʰʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʩʦ ʩʨʝʜʦʡ, 

ʢʦʪʦʨʦʝ ʠʩʩʣʝʜʫʝʪʩʷ (ʜʣʷ ʢʦʤʧʪʦʥʦʚʩʢʦʛʦ ʨʘʩʩʝʠʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʣʷ ʬʦʪʦʵʬʬʝʢʪʘ 

ï ʩʥʠʞʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ Zef) [4]. 
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ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ N=f(d) ʜʣʷ ʩʢʚʘʞʠʥʥʦʛʦ 

ʜʚʦʡʥʦʛʦ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʟʦʥʜʘ 4p-ʛʝʦʤʝʪʨʠʠ (ʠʩʪʦʯʥʠʢ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ Co-57) 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. 

 

ɿʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ ʩʨʝʜʳ (Zef), ʚʣʘʞʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʠʣʘʩʴ 

ʥʘ (W-W0), ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ Zʝf(W0) ï ʵʬʬʝʢʪʠʚʥʳʡ ʘʪʦʤʥʳʡ ʥʦʤʝʨ ʩʨʝʜʳ ʩ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ W0. 

ɺ ʪʘʙʣ. 1 ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ Zʝf. ʧʦ ʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʝ ʜʣʷ ʞʝʣʝʟʥʦʡ ʨʫʜʳ 

ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʨʦʩʪ ʚʣʘʞʥʦʩʪʠ ʥʘ 10% ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ 

Zʝf ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʳ ʥʘ 0,6 ʝʜ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʨʘʩʯʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Femid. 

ʧʨʠʤʝʨʥʦ ʥʘ 5,2 %. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ Zʝf ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʨʘʩʯʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ Femid ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʚʣʘʞʥʦʩʪʠ. 
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ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʢʘʨʦʪʘʞʝ ʩʢʚʘʞʠʥ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʦʥʜʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʤʝʪʦʜʠʢʠ ʛʨʘʜʫʠʨʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ çʤʝʰʘʶʪè). 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɸʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʬʝʩʩʦʨʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ɻʦʤʙʦʝʚʫ ɹʘʠʨʫ ʆʢʪʷʙʨʴʝʚʠʯʫ 

ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʧʠʩʘʥʠʠ ʥʘʩʪʦʷʱʝʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠ ʠʟʫʯʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʜʦʥʥʳʝ ʠʣʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥ ʠ ʠʟʫʯʝʥ ʢʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʧʨʦʧʝʣʷ. ɸ ʪʘʢʞʝ, ʦʙʦʩʥʦʚʘʥʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʟʝʨʥʦʛʦ ʩʘʧʨʦʧʝʣʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫

ʩʘʧʨʦʧʝʣʝʡ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʘʧʨʦʧʝʣʠ (ʠʣ), ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʧʨʦʧʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʫʜʦʙʨʝʥʠʡ. 

Summary. The article describes and studies unique organo-mineral bottom silt deposits. The 

complex of modern methods of research of technologies of extraction and use of sapropel is 

considered and studied. Also, the ecological and economic prerequisites for the rational use of 

lake sapropel in the Republic of Buryatia are justified 

The purpose of the research is to assess the state and prospects of sapropel production and 

use in economic activities. 

Object of research: sapropels (silt) formed in the bottom sediments of lakes. 

Subject of research: evaluation of extraction and use of sapropel as a fertilizer. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʧʨʦʧʝʣʠ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʠʨʦʜʥʦ ð ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʤʝʪʦʜʦʣʦʛʠʷ, ʩʧʦʩʦʙ ʜʦʙʳʯʠ, ʦʟʝʨʦ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ. 

Keywords: sapropels, bottom sediments, natural resource potential, methodology, mining 

method, lake, mineral fertilizers, industrial development. 

ɺʚʝʜʝʥʠʝ 

ʇʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʟʝʨ ʠ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʚʠʪʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʙʳʯʠ ʩʘʧʨʦʧʝʣʝʡ. ʕʪʦ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ 

ʜʦʥʥʳʝ ʠʣʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 10ï60% ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʩʘʧʨʦʧʝʣʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ. ɺʠʜʳ ʩʘʧʨʦʧʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʠʣʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ[3]: 

- ʞʝʣʝʟʠʩʪʳʡ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʞʝʣʝʟʘ); 

- ʢʨʝʤʥʝʟʝʤʠʩʪʳʡ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʝʤʥʠʷ); 

- ʢʘʨʙʦʥʘʪʥʳʡ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʩʦʣʝʡ); 

- ʦʨʛʘʥʠʯʝʩʢʠʡ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʨʛʘʥʠʢʠ) 
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ʉʘʧʨʦʧʝʣʝʤ ʥʘʟʳʚʘʶʪ ʠʣ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʜʥʝ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ. ɺ ʚʦʜʥʦʡ 

ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʦʩʪʘ, ʦʪʤʠʨʘʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ 

ʦʩʪʘʪʢʦʚ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʝʯʥʦʡ ʠʣ, 

ʢʘʢ ʠ ʢʦʤʧʦʩʪ ʠʣʠ ʧʝʨʝʛʥʦʡ, ʠʤʝʝʪ ʧʦʣʴʟʫ ʜʣʷ ʦʛʦʨʦʜʘ. ʉʦʩʪʘʚ ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩʘʧʨʦʧʝʣʷ, ʜʦʙʳʪʦʛʦ ʚ ʨʘʟʥʳʭ ʚʦʜʦʝʤʘʭ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 
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ʦʪʣʠʯʘʪʴʩʷ, ʧʦʵʪʦʤʫ ʵʪʦ ʫʜʦʙʨʝʥʠʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘʨʘʚʥʝ ʩ ʦʩʪʘʣʴʥʳʤʠ, ʘ ʥʝ ʢʘʢ ʦʩʥʦʚʥʫʶ 

ʠʣʠ ʝʜʠʥʩʪʚʝʥʥʫʶ ʧʦʜʢʦʨʤʢʫ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʷʪʠʠ ʨʘʟʚʝʜʘʥʦ 27 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʘʧʨʦʧʝʣʝʡ ʩ ʩʫʤʤʘʨʥʳʤʠ 

ʟʘʧʘʩʘʤʠ 11 ʤʣʥ. ʪ (24 ʤʣʥ. ʤ3). ɺ ɹʘʨʛʫʟʠʥʩʢʦʤ ʨʘʡʦʥʝ ʨʘʟʚʝʜʘʥʦ ʦʜʥʦ, ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʚ 

ɹʫʨʷʪʠʠ, ï ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʖʞʥʦʝ ʃʝʙʷʞʴʝ ʩ ʟʘʧʘʩʘʤʠ 3,09 ʤʣʥ. ʪ. ɺ ʂʘʙʘʥʩʢʦʤ ʨʘʡʦʥʝ ʚ 

ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ ɹʦʣʴʰʦʡ ʂʘʣʪʫʩ ï ʟʘʧʘʩʳ ʩʘʧʨʦʧʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,775 

ʤʣʥ. ʪ; ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʩʘʧʨʦʧʝʣʝʡ ʚ ʦʟ. ɼʦʣʛʦʤ. ɺ ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʚ 

ʧʨʝʜʝʣʘʭ ʂʠʢʠʥʩʢʦʛʦ ʪʦʨʬʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʘʧʨʦʧʝʣʝʚʘʷ ʟʘʣʝʞʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 375 

ʪʳʩ. ʪ. [7]. 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʧʨʦʧʝʣʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʩ ʫʯʝʪʦʤ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ɺʣʠʷʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʘʧʨʦʧʝʣʷ ʦʧʠʩʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʀ. ʌ. 

ʍʨʘʤʮʦʚʘ. ɺ ʝʛʦ ʨʘʙʦʪʝ çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʘʧʨʦʧʝʣʷ ʚ ʟʝʤʣʝʜʝʣʠʠ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠè ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ ʧʦʣʠʛʫʤʘʪ (ʚʳʪʷʞʢʘ ʠʟ ʩʘʧʨʦʧʝʣʷ), ʦʙʦʛʘʱʝʥʥʳʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʢʘʢ ʨʘʟʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ [10]. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʘʞʥʝʡʰʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠ 

ʚʳʙʦʨʝ ʩʘʧʨʦʧʝʣʝʚʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʦʢʠʩʠ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ, ʞʝʣʝʟʘ ʠ ʥʘʣʠʯʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɼʦʢʘʟʘʥʦ, 

ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʧʨʦʧʝʣʷ, ʚʟʷʪʦʛʦ ʠʟ ʦʜʥʦʛʦ ʦʟʝʨʘ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ. ʉʚʝʞʠʡ ʩʘʧʨʦʧʝʣʴ, ʜʦʙʳʪʳʡ ʩ ʛʣʫʙʠʥʳ 2ï2,5 ʤ, ʦʙʣʘʜʘʝʪ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʦʣʴʥʦʩʪʴ ʝʛʦ ʩʘʤʘʷ ʥʠʟʢʘʷ[10]. 

ʇʦ ʜʘʥʥʳʤ ʚ ʨʘʙʦʪʘʭ ʃ.ʈ. ʄʫʢʠʥʦʡ ʩʣʝʜʫʝʪ ʟʥʘʪʴ, ʯʪʦ ʚʥʦʩʠʤʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʘʧʨʦʧʝʣʝʡ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. ʆʩʦʙʝʥʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʚʝʞʝʛʦ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʩʘʧʨʦʧʝʣʷ, ʚʝʨʤʠʢʦʤʧʦʩʪʘ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʪʦʨʬʦʮʝʦʣʠʪʦʚʳʭ ʫʜʦʙʨʝʥʠʡ[6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʧʨʦʧʝʣʝʚʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʉʧʦʩʦʙʳ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʜʦʙʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʫʥʪʦʟʘʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʢʘʯʝʩʪʚʦ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 
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ʈʘʩʩʤʦʪʨʝʥ ʠ ʠʟʫʯʝʥ ʢʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ 

ʦʙʦʙʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʧʨʦʧʝʣʷ. 

ʉʘʧʨʦʧʝʣʴ ʜʦʙʳʚʘʶʪ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʤ, ʪʘʢ ʠ ʢʫʩʪʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʦʙʳʯʠ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʟʝʤʩʥʘʨʷʜʳ, ʢʦʪʦʨʳʝ ʚʪʷʛʠʚʘʶʪ ʠʣ ʠ 

ʧʝʨʝʥʘʧʨʘʚʣʷʶʪ ʝʛʦ ʥʘ ʩʫʰʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʜʚʦʜʥʦʡ 

ʜʦʙʳʯʠ ʩʘʧʨʦʧʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʭʝʤʝ (ʨʠʩ 1.). ʏʘʱʝ ʚʩʝʛʦ ʩʘʧʨʦʧʝʣʴ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʧʨʦʜʘʞʫ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, ʝʛʦ ʚʣʘʞʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 85%. ʅʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʦʜʘʞʝ ʪʘʢʞʝ ʠʣ ʚ ʩʳʧʫʯʝʤ ʚʠʜʝ ʛʨʘʥʫʣʘʭ. ɽʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʪʨʝʙʫʶʱʠʭʩʷ 

ʜʣʷ ʩʫʰʢʠ ʚʣʘʞʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

 

ɻʣʘʚʥʦʝ ʚ ʧʨʝʠʤʫʱʝʩʪʚʝ ʵʪʦʛʦ ʚʠʜʘ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʥʝ ʥʫʞʥʦ 

ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʧʦʩʪʘ, ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ (ʠʟʤʝʣʴʯʘʪʴ ʪʨʘʚʫ, ʨʝʛʫʣʷʨʥʦ ʚʥʦʩʠʪʴ ʧʝʩʦʢ, ʟʦʣʫ 

ʠʣʠ ʟʝʤʣʶ, ʩʣʝʜʠʪʴ ʟʘ ʚʣʘʞʥʦʩʪʴʶ ʚ ʢʦʤʧʦʩʪʥʦʡ ʢʫʯʝ), ʩʘʧʨʦʧʝʣʴ ʩʦʟʜʘʝʪʩʷ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʘʢʦʛʦ ʞʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʣʝʩʥʦʡ ʣʠʩʪʚʝʥʥʳʡ ʧʝʨʝʛʥʦʡ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʥʦʛʠʤʠ ʨʘʩʪʝʥʠʝʚʦʜʘʤʠ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʦʣʝʟʝʥ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ. 

ɼʣʷ ʜʦʙʳʯʠ ʩʘʧʨʦʧʝʣʷ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ: 

- ʥʘʣʠʯʠʝ ʧʦʙʣʠʟʦʩʪʠ ʦʟʝʨʘ ʠʣʠ ʨʝʢʠ; 

- ʥʘʣʠʯʠʝ ʤʘʣʦʡ ʩʧʝʮʪʝʭʥʠʢʠ (ʧʨʠ ʜʦʙʳʯʝ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʦʡʜʝʪ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʣʦʧʘʪʘ ʣʠʙʦ ʚʠʣʳ); 

- ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʜʦʙʪrʦʛʦ ʠʣʘ. 
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ɽʩʣʠ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʩʪʘʨʘʪʝʣʷ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʢʫʩʪʘʨʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʤʳʩʣʘ, ʪʦ 

ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʫʩʣʦʞʥʷʝʪʩʷ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʠʨʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʯʥʳʝ ʠ ʦʟʝʨʥʳʝ 

ʦʪʤʝʣʠ, ʠʟʣʫʯʠʥʳ ʨʝʢ. ɼʦʙʳʯʘ ʫʜʦʙʨʝʥʠʷ ʩ ʛʣʫʙʠʥʥʳʭ ʚʦʜ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ[2]. 

ʇʦʩʣʝ ʜʦʙʳʯʠ ʠʣ ʧʨʦʩʫʰʠʚʘʝʪʩʷ ʠ ʧʨʦʩʝʠʚʘʝʪʩʷ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʭʨʘʥʠʪʩʷ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʤʝʰʢʘʭ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʩʫʰʠʚʘʥʠʝ ʵʪʦ ʛʣʘʚʥʳʡ ʵʪʘʧ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʩʘʧʨʦʧʝʣʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʩʫʰʢʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʘʛʥʠʚʘʥʠʶ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʩʳʱʝʥʠʝ ʚʦʟʜʫʭʘ ʚʨʝʜʥʳʤʠ ʧʘʨʘʤʠ ʘʤʤʠʘʢʘ. 

ʈʝʯʥʦʡ ʠʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʫʩʪʦʡ ʛʝʣʴ, ʥʝ ʠʤʝʶʱʠʡ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʘʧʘʭʘ. ʇʦ 

ʮʚʝʪʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʩʝʨʦ-ʞʝʣʪʳʤ, ʛʦʣʫʙʦʚʘʪʳʤ, ʢʨʘʩʥʦʚʘʪʳʤ, 

ʢʦʨʠʯʥʝʚʳʤ ʠʣʠ ʜʘʞʝ ʯʝʨʥʳʤ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʘʧʨʦʧʝʣʴ ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ ʥʝ 

ʧʦʜʭʦʜʠʪ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʚ ʩʦʩʪʘʚʝ ʤʥʦʛʦ ʢʨʝʤʥʠʷ[4]. 

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʥʥʳʡ ʠʣ, ʜʦʙʳʪʳʡ ʚ ʪʝʭ ʦʟʝʨʘʭ, ʚ ʢʦʪʦʨʳʭ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʢʦʦʙʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʳ ʚʦʜʦʝʤʘ, ʠʥʬʦʨʤʠʨʫʶʱʠʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʠʣʝ. ʕʪʦʪ ʚʠʜ 

ʫʜʦʙʨʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʡ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ. ʄʥʦʛʠʝ ʜʘʯʥʠʢʠ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʷʤ, ʪʘʢ ʢʘʢ ʦʪʥʦʩʷʪʩʷ ʢ ʣʫʯʰʝʤʫ ʩʧʦʩʦʙʫ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ. 

ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʘʧʨʦʧʝʣʝʡ, ʜʦʙʳʪʳʭ ʠʟ ʨʝʯʥʦʛʦ ʠʣʠ ʦʟʝʨʥʦʛʦ ʠʣʘ ʧʝʨʝʜ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʫʜʦʙʨʝʥʠʡ? ʉʘʧʨʦʧʝʣʠ ʩʦʜʝʨʞʘʪ ʧʨʠʨʦʜʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʩʪʠʤʫʣʷʪʦʨʳ 

ʠ ʛʦʨʤʦʥʳ ʨʦʩʪʘ, ʬʝʨʤʝʥʪʳ, ʣʠʥʛʠʥʦʚʳʡ ʛʫʤʫʩ, ʢʘʨʘʪʠʥʦʠʜʳ ʠ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʢʦʤʧʦʥʝʥʪʳ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ 

ʫʣʫʯʰʘʶʪ ʝʝ ʩʪʨʫʢʪʫʨʫ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʪʘʢʦʛʦ ʩʦʩʪʘʚʘ ʜʦʥʥʦʛʦ ʠʣʘ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʩʘʥʘʮʠʠ ʠʩʪʦʱʝʥʥʳʭ ʠ ʙʝʜʥʳʭ ʟʝʤʝʣʴ. ʅʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʧʨʦʧʝʣʷ ʜʣʷ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʪʠʧʦʚ ʧʦʯʚ, ʘ ʜʣʷ 

ʪʷʞʝʣʳʭ ʛʣʠʥʠʩʪʳʭ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʨʦʩʫʰʢʠ. 

ʇʦʜ ʨʘʮʠʦʥʘʣʴʥʳʤ ʦʩʚʦʝʥʠʝʤ ʦʟʝʨʥʳʭ ʩʘʧʨʦʧʝʣʝʡ ʧʦʥʠʤʘʝʪʩʷ ʜʦʙʳʯʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʣʴ ʫʥʠʢʘʣʴʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʧʨʠʙʨʝʞʥʦʡ ʠ ʦʟʝʨʥʦʡ ʵʢʦʩʠʩʪʝʤ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩ ʠʥʪʝʨʝʩʘʤʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʨʝʩʫʨʩʘʤʠ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʉʘʧʨʦʧʝʣʴ ʧʦ ʩʦʩʪʘʚʫ ʦʙʦʛʘʱʝʥ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ð ʬʦʩʬʦʨ, 

ʢʘʣʴʮʠʡ, ʞʝʣʝʟʦ, ʘʟʦʪ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʡ ʨʷʜ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. ʊʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʦʜʠʪʴ ʩʘʧʨʦʧʝʣʴ ʪʘʢʞʝ ʠ ʚ ʨʘʮʠʦʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ[8]. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʥʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʙʳʯʥʦʤ ʦʛʦʨʦʜʥʦʤ ʥʘʚʦʟʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʥʘʚʦʟʘ ʠ ʢʦʤʧʦʩʪʘ, ʩʘʧʨʦʧʝʣʠ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʪ 

ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʠʜʝ ʦʨʛʘʥʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʘʧʨʦʧʝʣʷ 

ʦʟʝʨ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʫʜʦʙʨʝʥʠʡ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

ʂ ʧʨʠʤʝʨʫ, ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʩʘʧʨʦʧʝʣʠ ʚ 

ʂʫʨʫʤʢʘʥʩʢʦʤ ʨʘʡʦʥʝ ʙʫʜʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʝʝ, ʯʝʤ ʤʠʥʝʨʘʣʴʥʳʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ 

ʨʘʡʦʥʘ 26,5 % ʚʩʝʭ ʧʦʯʚ (ʥʘ ʧʘʰʥʝ) ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʨʝʘʢʮʠʷ 

ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʫʭʫʜʰʝʥʠʝ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʧʦʧʘʜʘʶʱʠʭ ʚ ʨʘʩʪʝʥʠʷ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʦʙʳʯʠ ʩʘʧʨʦʧʝʣʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʚʦʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʟʘʢʫʧʢʫ, ʪʘʢ ʢʘʢ ʠʭ ʩʪʦʠʤʦʩʪʴ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʘʧʨʦʧʝʣʝʡ ʠʤʝʶʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠ ʩʦʭʨʘʥʷʝʪ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ (ʦʢʦʣʦ 6 ʣʝʪ) 

ʜʝʡʩʪʚʠʝ ʠ ʧʦʩʣʝʜʩʪʚʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

3. ʏʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʛʨʘʥʠʮʳ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ ʜʥʘ ʦʟʝʨʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʢʨʳʚʘʶʱʠʭ 

ʩʘʧʨʦʧʝʣʝʚʫʶ ʟʘʣʝʞʴ ʧʦʨʦʜ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʤʘʣʦʦʪʭʦʜʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

4. ʄʦʙʠʣʴʥʘʷ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʝʤʩʥʘʨʷʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʫʛʣʦʛʦʜʠʯʥʫʶ ʠ ʩʝʣʝʢʪʠʚʥʫʶ ʜʦʙʳʯʫ ʩʘʧʨʦʧʝʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʚʣʝʯʝʥʠʝ ʩʘʧʨʦʧʝʣʷ ʚ ʩʦʩʪʦʷʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʙʝʟ ʚʟʤʫʯʠʚʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʩʘʧʨʦʧʝʣʷ ʟʝʤʩʥʘʨʷʜʦʤ ʧʨʠʚʦʜʷʪ ʢ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʯʘʩʪʠʯʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʢʦʪʦʨʳʡ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʤʝʩʪʘʭ ʜʦʙʳʯʠ ʥʘ 80 % ʫʞʝ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʨʘʙʦʪ. 

5. ʈʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʩʦʜʝʡʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ: 

- ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʦʨʤʘ ʩ ʩʘʧʨʦʧʝʣʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʜʣʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʦʥʘ. ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʜʦʙʘʚʢʘ ʚ 
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ʢʦʨʤʘʭ ʧʦʚʳʰʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʢʠʰʝʯʥʦ-ʞʝʣʫʜʦʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʚʝʩ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʧʣʦʜʘ ʢʦʨʦʚ ʠ ʩʚʠʥʝʡ. 

ʇʦʣʦʞʠʪʝʣʴʥʦ ʩʘʧʨʦʧʝʣʴ ʚʣʠʷʝʪ ʠ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 

ʧʦʚʳʰʘʝʪ ʷʡʮʝʥʦʩʢʦʩʪʴ ʠ ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʷʠʮ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʫʪʦʯʥʳʡ ʧʨʠʚʝʩ. 

ʇʨʠ ʵʪʦʤ ʩʦʢʨʘʱʝʥʠʝ ʢʦʨʤʦʚ ʚʦʟʤʦʞʥʦ ʥʘ 20-30%. 

- ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʜʨʫʛʠʭ 

ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ 

ʩʚʝʞʝʜʦʙʳʪʳʡ ʩʘʧʨʦʧʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʧʨʠ ʣʝʯʝʥʠʠ 

ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʘʧʨʦʧʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʦʩʪʘʚʝ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ ʚ ʢʘʯʝʩʪʚʝ ʬʠʟʠʦʧʨʦʮʝʜʫʨ. 

- ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ ʠ ʧʘʨʬʶʤʝʨʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀ ʧʦ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʩʘʧʨʦʧʝʣʷ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʮʠʢʣʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʘʩʝʣ (ʤʦʪʦʨʥʦʝ, ʢʨʝʦʟʦʪʦʚʦʝ, ʚʘʟʝʣʠʥʦʚʦʝ) ʠ ʜʨʫʛʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

- ʨʳʙʦʨʘʟʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʠ ʟʘʛʦʪʦʚʣʝʥʠʷ ʨʳʙʳ ʜʣʷ ʤʝʩʪʥʳʭ ʥʫʞʜ, 

ʧʫʪʝʤ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʟʝʨ ʩ ʧʦʤʦʱʴʶ ʜʦʙʳʯʠ ʩʘʧʨʦʧʝʣʷ. 

ɺʳʚʦʜʳ 

1. ʆʧʨʝʜʝʣʝʥʘ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: 

- ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʧʦʩʦʙʳ ʜʦʙʳʯʠ ʦʟʝʨʥʦʛʦ ʩʘʧʨʦʧʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʠʣʘ ʷʚʣʷʝʪʩʷ 

ʤʘʣʦʦʪʭʦʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʤʫʪʥʝʥʠʝ ʚʦʜʳ ʚʟʚʝʩʷʤʠ ʠ 

ʥʘʨʫʰʝʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ; 

- ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʘʧʨʦʧʝʣʴ ʵʪʦ ʮʝʥʥʳʡ ʨʝʩʫʨʩ. ʇʨʠ ʝʛʦ ʥʘʢʦʧʣʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʮʝʩʩ r

ʵʚʪʨʦʬʠʢʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʦʜʦʝʤʳ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʠ 

ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʘʯʠʚʘʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨ ʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʫʪʝʤ ʠʟʚʣʝʯʝʥʠʷ ʠʟʙʳʪʢʦʚ ʩʘʧʨʦʧʝʣʝʡ. 

2. ʆʧʠʩʘʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʘʧʨʦʧʝʣʝʡ ʚ ʦʟʝʨʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʠ. ʈʘʟʚʝʜʘʥʦ 27 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʘʧʨʦʧʝʣʝʡ ʩ ʩʫʤʤʘʨʥʳʤʠ ʟʘʧʘʩʘʤʠ 11 

ʤʣʥ. ʪ., ʠʤʝʶʱʠʝ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

2. ʆʙʦʩʥʦʚʘʥʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʟʝʨʥʦʛʦ ʩʘʧʨʦʧʝʣʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʠʷ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʦʣʴʰʠʭ 
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ʟʘʧʘʩʦʚ, ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʘʧʨʦʧʝʣʝʚʦʛʦ ʩʳʨʴʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʜʦʙʳʯʠ ʠ 

ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙʦʩʥʦʚʘʥʦ ʦʙʲʝʤʦʤ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠ ʦʙʦʙʱʝʥʥʦʡ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ 

ʩʘʧʨʦʧʝʣʝʡ ʚ ʦʟʝʨʘʭ ɹʫʨʷʪʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʣʦʞʠʣʘʩʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʙʳʯʠ, ʥʦ ʠ 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʘʧʨʦʧʝʣʷ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʤʥʦʛʠʭ ʘʥʘʣʠʪʠʢʦʚ, ʩʦʚʨʝʤʝʥʥʳʭ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʭʚʘʪʠʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʘ 60-80 ʣʝʪ, ʘ ʜʣʷ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʦʢ ʚ 30-40 

ʣʝʪ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʆʙʦʩʥʦʚʘʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ (ʧʘʩʩʠʚʥʦʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ) ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʅʘ ʧʨʠʤʝʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʬɻʬʝʢʪʠʚʥʦʩʪʴ 
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ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺʳʷʚʣʝʥʘ ʩʚʷʟʴ 

ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʴ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʣʦʱʘʜʴ ʧʦʜ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʦʙʲʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʠʭ 

ʚʠʜ ʚʣʠʷʶʪ ʥʘ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

Summary. The monitoring of the production of organic waste from animal husbandry in the 

Rostov region has been done. The directions of recycling of organic waste depending on the type 

of feedstock have been considered. The advantages and disadvantages of traditional (passive) 

composting and accelerated microbiological composting of organic waste have been 

substantiated.  On the example of the agricultural enterprises of the Rostov region, the economic 

and technological efficiency of the implementation of the recycling of organic waste from animal 

husbandry has been calculated. The article reveals the relationship between the technological 

parameters of the implementation of recycling processes of animal waste, the use of organic 

fertilizers in crop production and economic indicators. Such technological parameters as the 

volume of production of organic waste, their variety affect the cost of production of organic 

fertilizers. The area for agricultural crops, the amount of the applied organic fertilizers, their type 

affect the increase in profit and profitability from the sale of crop products. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

Key words: technological process, organic waste, organic fertilizers, economic efficiency, 

increase in profit, profitability. 

ɺʚʝʜʝʥʠʝ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʩʥʠʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʝʛʦ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ-ʛʫʤʫʩʘ, ʘ ʪʘʢʞʝ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʢʘʢ 

ʮʝʣʦʩʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟ ʦʪʭʦʜʦʚ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʦʪʨʘʩʣʝʡ ʥʘʩʪʦʣʴʢʦ ʪʝʩʥʦʝ, ʯʪʦ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʘʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʪʨʘʩʣʷʤ ʥʘ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʛʠʦʥʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʵʪʘʧʥʳʡ ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʦʩʥʦʚʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [1-3]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [4-7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ɼʦʣʷ ʦʙʣʘʩʪʠ ʚ ʦʙʝɦʡ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʪʨʘʥʳ ʟʘʥʠʤʘʝʪ 3,9%. ʇʦ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʠ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʩʪʨʘʥʝ, ʧʦ 

ʫʨʦʚʥʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ï ʜʝʩʷʪʦʝ. ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʧʦ ʤʦʣʦʯʥʦʤʫ ʠ ʤʷʩʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʩʚʠʥʦʚʦʜʩʪʚʫ, ʦʚʮʝʚʦʜʩʪʚʫ, ʢʦʥʝʚʦʜʩʪʚʫ ʠ ʧʪʠʮʝʚʦʜʩʪʚʫ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʦʣʫʯʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʨʠʩʫʥʦʢ 1) [8]. 
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ʅʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʞʠʜʢʠʡ, ʧʦʣʫʞʠʜʢʠʡ ʠ ʧʦʜʩʪʠʣʦʯʥʳʡ (ʪʚʝʨʜʳʡ) ʥʘʚʦʟ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ (ʨʠʩʫʥʦʢ 2). ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʝʮʠʢʣʠʥʛʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚʳʜʝʣʷʶʪ ʪʨʘʜʠʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ (ʧʘʩʩʠʚʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ) 

ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʫʩʢʦʨʝʥʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. ʇʘʩʩʠʚʥʦʝ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʮʠʢʣʠʥʛ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʪʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʫʩʢʦʨʝʥʥʦʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʦʣʫʯʝʥʠʝ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʦʩʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʮʠʢʣʠʥʛʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ. 

 

1. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. 
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2. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱ. 

3. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ. 

4. ɼʦʟʳ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʦʩʪʘʚʣʷʶʪ ʜʦ 40-60 ʪ/ʛʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʙʦʣʴʰʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺʘʞʥʝʡʰʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ɻʉʄ, ʥʠʟʢʦʝ 

ʢʘʯʝʩʪʚʦ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʧʠʪʘʪʝʣʴʥʦʤʫ ʩʦʩʪʘʚʫ) ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʦʩʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʘ ʟʘʯʘʩʪʫʶ 

ʥʘʥʦʩʷʪ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʨʝʮʠʢʣʠʥʛʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦʩʪʴ ʠ 

ʧʦʣʥʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʥʦ-ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʠʭ-

ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʫʩʢʦʨʝʥʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʝʛʦ ʨʘʟʚʠʪʠʝ ð ʫʩʢʦʨʝʥʥʦʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʟʠʩʘ ʧʦʯʚ, ʘʚʪʦʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʦʩʪʦʚʩʢʠʡ ʫʯʝʥʳʡ 

ʇ.ʀ. ʂʦʨʦʣʝʥʢʦ [9, 10]. 

ɸʥʘʣʠʟ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫʩʢʦʨʝʥʥʦʛʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʨʷʜʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʠʣ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʜʦʧʫʩʢʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʣʦʱʘʜʦʢ ʠ ʪ.ʜ.; 

- ʫʧʨʦʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʟʘ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ; 
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- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ï ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʆʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʥʝʛʘʪʠʚʥʳʝ ʤʦʤʝʥʪʳ. ʊʘʢ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʩʢʦʨʝʥʥʦʝ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʷʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʦʡ 

ʧʨʦʚʦʮʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢʞʝ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʫʶʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, 

ʩʧʦʩʦʙʥʳʝ ʦʙʩʣʫʞʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʮʠʢʣʠʥʛʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʝʥʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚʥʝʜʨʝʥʳ ʚ ʨʷʜʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 2, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʮʠʢʣʠʥʛʘ (ʧʘʩʩʠʚʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ) ʥʝ ʧʨʝʚʳʰʘʝʪ 35%, ʪʦʛʜʘ ʢʘʢ 

ʫʩʢʦʨʝʥʥʦʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦ 60% ʫʨʦʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ 

ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʮʠʢʣʠʥʛʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ð ʫʩʢʦʨʝʥʥʦʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʮʠʢʣʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ ʥʘ ʧʨʠʤʝʨʝ ʪʨʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ. 
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ʈʘʩʩʤʦʪʨʝʚ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚʳʷʚʠʣʠ ʠʭ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ. ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʴ, ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʭʦʜʘ ʠ ʚʠʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʘ 

ʞʠʚʦʪʥʳʭ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʚʝʣʠʯʠʥʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ. ʏʝʤ ʙʦʣʴʰʝ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʦʜʠʥʘʢʦʚʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʙʦʨʢʠ ʠ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʪʝʤ 

ʥʠʞʝ ʟʥʘʯʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ɺʪʦʨʘ ̫ʛʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʏʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʛʜʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʫʜʦʙʨʝʥʠʷ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ɺ ʦʪʥʦʰʝʥʠʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʪ, ʪʘʢ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʦʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʨʦʩʪ ʫʨʦʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʳʰʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʧʨʦʠʟʚʦʜʷʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʊʦ ʝʩʪʴ, ʧʦʚʳʰʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʧʝʨʝʢʨʳʚʘʝʪ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʥʝʩʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʝʨʥʳʡ ʚʳʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʮʠʢʣʠʥʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 

ɺʳʚʦʜʳ. ʄʦʥʠʪʦʨʠʥʛ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʳʭʦʜʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʠʣ ʩʦʢʨʘʱʝʥʠʝ ʧʦ 

ʦʩʥʦʚʥʳʤ ʧʦʟʠʮʠʷʤ. ʅʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2014-2018 ʛʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʥʘ ʬʦʥʝ ʥʝʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʝʡ. 

ʅʘ ʬʦʥʝ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʮʠʢʣʠʥʛʘ ï 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʠʣʠ ʧʘʩʩʠʚʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʠ ʫʩʢʦʨʝʥʥʦʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʩʢʦʨʝʥʥʦʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʮʠʢʣʠʥʛʘ ʧʨʦʷʚʠʣʦ ʩʝʙʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʧʦʢʘʟʘʪʝʣʝʡ: ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ.  
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ɹʨʶʭʘʥʴ ʌʝʜʦʨ ʌʝʜʦʨʦʚʠʯ,  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʠ 

ʛʝʦʵʢʦʣʦʛʠʷè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

Bryukhan F.F.,  

National Research Moscow State University of Civil Engineering, pniiis-gip@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʊʕʉ), ʠʟʫʯʘʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʨʳ ʧʦ 

ʢʦʤʧʝʥʩʘʮʠʠ ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʝʥʠʷ ʊʕʉ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʦʡ ʩʪʘʜʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

Summary. The main natural factors affecting on the environmental safety of thermal pwer pants 

(TPPs), studied as part of engineering surveys, are examined. An analysis of these factors is 

carried out and measures to compensate for those that are the most dangerous from the 

environmental point of view are proposed. The optimal choice of the TPP sites at the pre-design 

stage of construction is important for ensuring of the environmental safety. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ. 

Keywords: thermal power plant, environment, environmental safety, engineering surveys.  
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ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʧʣʦʚʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʊʕʉ), ʥʘ ʢʦʪʦʨʳʭ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2/3 ʦʙʱʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ [1]. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʊʕʉ ʨʘʙʦʪʘʶʪ ʥʘ ʩʞʠʛʘʥʠʠ ʫʛʣ̫. ʀʭ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʦʵʪʦʤʫ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ 

[2]. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚʢʣʶʯʘʝʪ ʢʘʢ ʧʨʠʨʦʜʥʳʝ (ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ.), ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʤʝʯʘʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʉ [1, 2]. 

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ʦʪʥʦʩʷʪʩʷ: 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘʤʝʯʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʕʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

- ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕʉ (ʤʦʱʥʦʩʪʴ, ʦʙʲʝʤʳ ʩʞʠʛʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ [2, 3]). 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʊʕʉ ʥʘ 

ʦʢʨʫʞʘʶʱʝʶ ʩʨʝʜʫ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʊʕʉ ʢʘʢ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʧʨʦʝʢʪʥʳʭ ʵʪʘʧʘʭ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʕʉ [4]. 

ʇʨʝʜʧʨʦʝʢʪʥʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʕʉ. ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʦʤ 

ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʕʉ ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʞʝʥʝʨʥʳʤ ʠʟʳʩʢʘʥʠʷʤ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʵʪʠʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘʤʝʯʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [2]. 

ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʪʜʝʣʴʥʳʝ 

ʚʠʜʳ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ [1]: 

- ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; 

- ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; 

- ʠʥʞʝʥʝʨʥʦ-ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; 

- ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; 

- ʠʥʞʝʥʝʨʥʦ-ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; 

- ʠʟʳʩʢʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʠʟʳʩʢʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ ʙʘʟʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 
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ʆʙʦʩʥʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʕʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʛʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ [1, 2]: 

- ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʨʦʝʢʪʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʚʳʙʨʘʥʥʦʤ 

ʚʘʨʠʘʥʪʝ ʧʣʦʱʘʜʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʤʦʞʥʳʭ 

ʟʘʣʧʦʚʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʘʭ ʠ ʩʙʨʦʩʘʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʘʛʝʥʪʦʚ; 

- ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʊʕʉ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ);   

- ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʜʝʣʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

çʇʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʇʄ ʆʆʉ). 

ʅʘ ʧʨʝʜʧʦʝʢʪʥʳʭ ʩʪʘʜʠʷʭ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʨʘʟʤʝʱʝʥʠʷ ʊʕʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʪʝʧʣʦʚʳʭ ʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʙʳʣʘ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʨʘʥʝʝ ʚ ʨʘʙʦʪʘʭ [2]. 

ʊʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʦʙʦʩʥʦʚʳʚʘʶʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʊʕʉ. ʆʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʕʉ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʥʘ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ ʆɺʆʉ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2, 5, 6]. 

ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʪʥʦʩʷʱʝʤʩʷ ʢ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʇʄ ʆʆʉ [3]. ɺ ʇʄ ʆʆʉ ʫʯʠʪʳʚʘʶʪʩʷ ʬʘʢʪʦʨʳ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʊʕʉ. ʉʨʝʜʠ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʦʧʘʩʥʳʝ ʠ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷ (ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨ.). ʕʪʠ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳ ʢʘʢ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʕʉ, ʪʘʢ ʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʚʦʟʤʦʞʥʳʭ 

ʘʚʘʨʠʡ [3].  

ɿʘʢʣʶʯʝʥʠʝ 

1. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʦʷʱʠʭʩʷ ʊʕʉ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʦ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʡ 

ʥʘʤʝʯʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

2. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʧʨʦʝʢʪʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʕʉ.  

  ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʪʚʝʨʜʳʤʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ 

ʦʪʭʦʜʘʤʠ. ɼʦʢʘʟʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʢʘʢ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʨʝʛʠʦʥʝ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʝʥʜʦʚ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʚ ʨʝʛʠʦʥʝ ʘʚʪʦʨʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɼʦʢʘʟʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

Summary. The authors of the article substantiate the need to optimize the placement of existing 

and planned solid municipal waste management facilities. The expediency of using predictive 

models of waste generation in urban agglomerations as a basis for developing practical 

recommendations for optimizing the placement of waste management facilities in the region is 

proved. To build trends in urban agglomerations in the region, the authors recommend using the 

forecasting methodology developed in the course of the study. The expediency of using the 

developed approach in planning at different levels of management is proved. 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: municipal waste, sustainable development, urban agglomeration, optimization, 

territorial location, forecast model, efficiency. 

C ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʈʦʩʩʠʠ ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʚʦʟʠʤʳʭ ʥʘ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. ʆʙʲʝʤ ʚʳʚʝʟʝʥʥʳʭ ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʧʦʯʪʠ ʥʘ 13 ʤʣʥ. ʤ3. ɺ ʮʝʣʦʤ ʩʙʦʨʦʤ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʦʭʚʘʯʝʥʦ 74% ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. ʉʨʝʜʠ ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʣʘʛʘʶʪʩʷ ʠ ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 5,8% ʦʪ ʩʚʘʣʦʢ ʧʝʨʝʛʨʫʞʝʥʳ, ʘ 

27,8 % ï ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʪʘʢʠʝ ʤʝʨʳ 

ʦʙʨʘʱʝʥʠʷ ʩ ʪʚʸʨʜʳʤʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʢʘʢ ʩʦʨʪʠʨʦʚʢʘ ʤʫʩʦʨʘ, ʧʦʩʣʝʜʫʶʱʘʷ 

ʚʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʝʛʦ, ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʫʪʠʣʠʟʘʮʠʠ, ʦʪʣʠʯʥʳʝ ʦʪ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ 

ʟʘʭʦʨʦʥʝʥʠʷ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʈʦʩʩʠʷ ʧʦʢʘ ʝʱʝ ʦʪʩʪʘʝʪ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʧʨʦʜʦʣʞʘʶʪ ʩʢʣʘʜʠʨʦʚʘʪʴ ʥʘ ʧʦʣʠʛʦʥʘʭ ʠ ʩʪʠʭʠʡʥʳʭ ʩʚʘʣʢʘʭ. ʆʜʥʠʤʠ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, 

ʩʣʘʙʘʷ ʨʝʛʫʣʷʪʦʨʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚ ʥʝʜʘʚʥʝʤ ʚʨʝʤʝʥʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʳʭ ʤʝʨ 

ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ, ʥʝʞʝʣʠ ʧʦʣʠʛʦʥʳ ʊʂʆ, ʥʘʧʨʠʤʝʨ, ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ. [1, ʩ. 39]. 

ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʢʘʢ ʬʘʢʪʦʨʘ ʵʢʦʣʦʛʦʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ 

[2, ʩ. 17]. 

ʎʝʣʷʤʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: 1) ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ; 2) ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʢʘʢ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʨʝʛʠʦʥʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʛʨʘʬʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʢʦ-
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ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʤʝʪʦʜʳ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʠ 

ʨʘʩʩʪʘʥʦʚʢʠ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʜʨʫʛʠʝ. 

ɺ ʈʦʩʩʠʠ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 220-

250 ʢʛ/ʛʦʜ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ï 330-400 ʢʛ/ʛʦʜ. ʊʚʝʨʜʳʝ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʟʘʭʦʨʘʥʠʚʘʶʪʩʷ ʥʘ ʩʚʘʣʢʘʭ ʠ ʧʦʣʠʛʦʥʘʭ [3, 

ʩ. 36]. ʀ ʣʠʰʴ 3,5% ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ) ʩʞʠʛʘʶʪʩʷ ʥʘ 

ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ. ʆʢʦʣʦ 0,1% ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ 

ʦʧʘʩʥʳ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʠʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʪʭʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʧʘʩʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɹʠʦʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʫʶʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʣʦʨʳ, ʬʘʫʥʳ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʥʝ ʚʩʝʛʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʠʦʮʝʥʦʟʘ), ʢʦʪʦʨʳʝ 

ʥʘʩʝʣʷʶʪ ʢʘʢʫʶ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɽʞʝʛʦʜʥʦ ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʚʦʟʠʤʳʭ 

ʥʘ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [4, ʩ. 30]. ʆʙʲʝʤ 

ʚʳʚʝʟʝʥʥʳʭ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʧʦʯʪʠ ʥʘ 13 ʤʣʥ. ʤ3. 

ɺ ʮʝʣʦʤ ʩʙʦʨʦʤ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʦʭʚʘʯʝʥʦ 74% ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. 

ʉʨʝʜʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʨʘʟʣʘʛʘʶʪʩʷ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 5,8% ʦʪ 

ʩʚʘʣʦʢ ʧʝʨʝʛʨʫʞʝʥʳ, ʘ 27,8 ï ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʧʪʠʤʘʣʴʥʳʤʠ ʧʫʪʷʤʠ ʫʪʠʣʠʟʘʮʠʠ ʊʂʆ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: ʵʣʝʤʝʥʪʥʳʡ ʠʣʠ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʊʂʆ. ʆʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʳ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʦʣʥʦʮʝʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ; ʚʳʚʦʟ ʊʂʆ ʚ ʩʘʥʠʪʘʨʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ. ɺ ʪʘʢʠʭ ʟʦʥʘʭ ʦʪʭʦʜʳ ʩʦʨʪʠʨʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ 

ʩʞʠʛʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʯʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ; ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʧʫʪʝʤ ʟʘʭʦʨʦʥʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʠʛʦʥʘʭ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʩʚʘʣʢʠ ʊʂʆ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [5]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʫʪʠ 

ʜʣʷ ʟʘʢʨʳʪʠʷ ʩʚʘʣʦʢ ʊʂʆ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ 

ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [6, ʩ. 49]. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʠʟʤʝʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ: ʥʦʚʳʝ ʧʦʣʠʛʦʥʳ ʊʂʆ, ʢʦʪʦʨʳʝ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʈʌ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʠʟ ʦʪʭʦʜʦʚ ʚ ʚʠʜʝ ʙʠʦʛʘʟʘ; ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 
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ʟʘʚʦʜʳ, ʢʦʛʜʘ ʤʫʩʦʨ, ʧʦʩʪʫʧʘʶʱʠʡ ʧʦʩʣʝ ʩʙʦʨʘ, ʧʨʦʭʦʜʠʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʩʪʘʜʠʶ 

ʨʘʟʜʝʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʠʟʳʤʘʶʪ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ, ʩʦʛʣʘʩʥʦ 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʦʪʭʦʜʳ ʣʠʙʦ ʧʦʜʘʶʪ ʥʘ ʘʥʘʵʨʦʙʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʣʠʙʦ 

ʩʞʠʛʘʶʪ, ʣʠʙʦ ʩʢʣʘʜʠʨʫʶʪ ʥʘ ʧʦʣʠʛʦʥʘʭ ʊʂʆ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʦ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ ʦʪʭʦʜʦʚ; ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʝ ʟʘʚʦʜʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʚʝʩʴ ʤʫʩʦʨ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʠʟ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʩʞʠʛʘʶʪ, ʘ ʫʣʦʚʣʝʥʥʳʝ 

ʩʠʩʪʝʤʦʡ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʪʚʝʨʜʳʝ ʦʩʪʘʪʢʠ ʠ ʧʳʣʴ ʭʨʘʥʷʪ ʥʘ ʧʦʣʠʛʦʥʘʭ ʊʂʆ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʦʤ ʦʧʘʩʥʦʩʪʠ ʦʪʭʦʜʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʢʦʤʤʫʥʘʣʴʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʷʚʣʷʶʪʩʷ: ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʤʝʭʘʥʠʟʤ ʩʙʦʨʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ, ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʠ ʟʘʭʦʨʦʥʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠʭ ʥʘʢʦʧʣʝʥʠʷ; ʦʪʩʫʪʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʨʘʱʝʥʠʷ ʩ ʤʫʩʦʨʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ; ʤʝʜʣʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 

ʤʘʣʦʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʠʟʢʠʝ ʪʝʤʧʳ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʘʩʥʳʤʠ; ʥʝʩʦʚʝʨʰʝʥʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ; ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʦʨʛʘʥʘ, ʥʘ ʢʦʪʦʨʳʡ ʚʦʟʣʦʞʝʥʳ 

ʬʫʥʢʮʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʧʨʠʦʙʨʝʣʘ ʰʠʨʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʤʥʦʛʦ ʘʩʧʝʢʪʦʚ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ï ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ ʩʪʘʣʠ ʬʘʢʪʦʨʦʤ ʫʭʫʜʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʙʳʩʪʨʦʝ ʠʩʪʦʱʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʞʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦʡ, ʥʘʥʦʩʷ ʧʨʷʤʦʡ ʫʱʝʨʙ 

ʦʛʨʦʤʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʶʜʝʡ (ʯʝʨʝʟ ʧʦʪʝʨʶ ʟʜʦʨʦʚʴʷ, ʢʦʤʬʦʨʪʘ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ). ʋ ʧʨʦʙʣʝʤʳ ʝʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʮʝʥʢʦʡ ʧʨʷʤʳʭ 

ʠ ʢʦʩʚʝʥʥʳʭ ʫʙʳʪʢʦʚ. ʄʥʦʛʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʧʦʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. ɺʳʩʦʢʦ ʦʮʝʥʠʚʘʷ ʚʢʣʘʜ ʫʯʝʥʳʭ ʚ ʦʩʚʝʱʝʥʠʠ ʧʨʦʙʣʝʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ 

ʵʪʘʧ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʩʪʘʚʠʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ. 
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ʋʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʦʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ [7, ʩ. 123]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʦʙʫʩʣʦʚʣʝʥʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʱʝʥʠʷ ʩ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʝʮʠʢʣʠʥʛ. 

ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʩʦʟʥʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ (ʦʪ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ) ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [5]. 

ɺʩʪʫʧʣʝʥʠʝ ʚ ʩʠʣʫ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ 

ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ 

ʠ ʚʳʩʚʝʪʠʣʦ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʨʝʰʠʪʴ [8, ʩ. 57]. ɺʩʣʝʜʩʪʚʠʝ 

ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʢʦʤʤʫʥʘʣʴʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʚʩʝ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ, ʚʥʝʜʨʷʶʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ [9, ʩ. 24]. 

ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʢʣʘʜʠʨʦʚʘʥʠʷ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʩʚʘʣʢʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʫʨʦʚʥ ̫ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [10, ʩ. 69]. ʇʦʵʪʦʤʫ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʟʤʝʱʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ 

ʬʘʢʪʦʨʦʤ ʵʢʦʣʦʛʦʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ [11, ʩ. 328]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʢʘʢ ʦʩʥʦʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʨʝʛʠʦʥʝ. ʅʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-

ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ, ʥʦ ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʝʥʜʦʚ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ 

ʤʦʜʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘʜʩʪʨʦʡʢʫ ʢ ʧʘʢʝʪʫ 

çExcelè.  ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʥ ʧʨʦʩʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʜʦʩʪʫʧʝʥ ʧʦʥʠʤʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʪʨʝʥʜʦʚ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʭʦʜʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ 

ʞʠʪʝʣʷ ʠ ʝʞʝʛʦʜʥʦʛʦ ʧʨʦʛʥʦʟʘ ʜʦ 2021 ʛ. (ʪʘʙʣ.1). 
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ʆʧʪʠʤʘʣʴʥʦʡ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʴʶ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʘʷ (ʨʠʩ. 1). 

 

ʅʘʤʠ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ. ʆʧʪʠʤʘʣʴʥʦʡ ʧʨʦʛʥʦʟʥʦʡ 

ʤʦʜʝʣʴʶ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʥʘʷ (ʨʠʩ. 2). 

 

ʕʪʫ ʤʝʪʦʜʠʢʫ ʤ  r ʠʩʧʦʣʴʟʦʚʘʣʠ ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʝʥʜʦʚ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ 

ʥʘʩʝʣʝʥʠʷ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʤʦʜʝʣʝʡ ʦʪʭʦʜʦʚ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʩ ʨʘʩʯʸʪʥʳʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʫʩʨʝʜʥʝʥʥʫʶ 

ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʪʝʩʥʦʪʫ ʩʚ̫ʟʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʧʦʜʭʦʜʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʘ ʨʘʟʥʳʭ 
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ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʜʦʩʪʫʧʝʥ ʧʦʥʠʤʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʥʳʭ 

ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʩʪ ʚ ʧʨʠʤʝʥʝʥʠʠ. 

ɺʳʚʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ, ʩʦʨʪʠʨʦʚʢʠ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʈʦʩʩʠʷ ʧʦʢʘ ʝʱʝ ʦʪʩʪʘʝʪ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʩʢʣʘʜʠʨʫʶʪ ʥʘ ʧʦʣʠʛʦʥʘʭ ʠʣʠ ʩʪʠʭʠʡʥʳʭ ʩʚʘʣʢʘʭ. ʆʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʩʣʘʙʘʷ ʨʝʛʫʣʷʪʦʨʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚ ʥʝʜʘʚʥʝʤ 

ʚʨʝʤʝʥʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʫʪʷʤʠ ʫʪʠʣʠʟʘʮʠʠ ʊʂʆ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʵʣʝʤʝʥʪʥʳʡ ʠʣʠ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʊʂʆ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʠʭ 

ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ; ʚʳʚʦʟ 

ʊʂʆ ʚ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʭʦʜʳ ʩʦʨʪʠʨʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʩʞʠʛʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʯʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ; ʫʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ ʧʫʪʝʤ ʟʘʭʦʨʦʥʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʠʛʦʥʘʭ. 

2. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʚʦʚʣʝʢʘʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʜ 

ʨʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʩʪʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʢʪʠʯʝʩʢʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʠ 

ʥʝʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ) ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ, ʥʝ ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʤʘʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʦʙʣʘʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʩʪʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʦʜʥʦʤ ʠʟ ʬʘʢʪʠʯʝʩʢʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʠʣʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤ ʧʦʣʠʛʦʥʝ ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʥʘ ʜʚʘ 

ʠʣʠ ʪʨʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʟʘʛʨʫʟʢʠ ʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ, 

ʧʦʣʠʛʦʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ. 

3. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ ʨʝʛʠʦʥʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʩʦʚʨʝʤʝʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-

ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ, ʥʦ ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʝʥʜʦʚ. ʕʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʝʜʦʧʫʩʪʠʤʦ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʥʜʦʚ ʦʪʭʦʜʦʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʆʨʣʦʚʩʢʦʡ 
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ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɼʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʩʘʤ ʤʝʪʦʜ ʜʦʩʪʫʧʝʥ 

ʧʦʥʠʤʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʩʪ ʚ ʧʨʠʤʝʥʝʥʠʠ.  
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ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʝʝ 

ʦʙʱʝʤ ʩʤʳʩʣʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʦʥʷʪʠʝʤ çʫʤʥʦʛʦè ʛʦʨʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʩʸ ʯʘʱʝ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʳʭ ʫʜʝʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʠ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʪʘʪʴʝ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʜʚʫʭ ʪʦʯʝʢ 

ʟʨʝʥʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ. ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ 

çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʦʤ ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠʢʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, 

ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʜʨ. ɸʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤè ʛʦʨʦʜʝ ʚ 

ʮʝʣ̫ʭ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʮʝʧʮʠʠ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩ ʜʨʫʛʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ï çʫʤʥʳʡè ʛʦʨʦʜ ʠ çʫʩʪʦʡʯʠʚʳʡè ʛʦʨʦʜ. 

Summary. Currently, the processes of digital transformation of the urban environment are 

recognized as one of the elements of the development of the human environment in the 

framework of the formation of the digital economy both abroad and in Russia. The digital 

economy implies the introduction of digital technologies in all aspects of the life of the 

population and the functioning of economic entities. There are various approaches to improving 

territories based on digital technologies, which in the most General sense are United by the 

concept of a çsmartè city. Nevertheless, scientists are increasingly focusing on the concept of a 

çprogrammableè city as a technological basis for the development of the urban environment 

through the use of big data analysis on the functioning of the territory. In the article, this concept 

is considered from two points of view-technological and socio-economic. The concept of a 

çprogrammableè city is based on the use of big data to improve city management processes 

within the framework of digital transformation in various areas, including the economy, 

interaction with authorities, social security, education and health, etc. The authors highlight the 

main sources of information collection for big data Analytics, as well as examples of the use of 

digital technologies in a çprogrammableè city in order to improve the comfort and safety of the 

human environment. As a result of the research, the authors proposed dividing the process of 
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implementing the concept of a çprogrammableè city into several stages, and also concluded that 

this concept correlates with other common models of territory development in the digital 

economy ï a çsmartè city and a çsustainableè city. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡè ʛʦʨʦʜ, çʫʤʥʳʡè ʛʦʨʦʜ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʩʨʝʜʘ ʞʠʟʥʠ. 

Keyword:  çprogrammableè city, çsmartè city, big data, digital economy, digital transformation, 

living environment. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʦʙʱʝʤʠʨʦʚʳʤ ʪʨʝʥʜʦʤ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ çSmart cityè 

(çʫʤʥʳʡè ʛʦʨʦʜ), ʦʭʚʘʪʠʚʰʝʡ ʢʘʢ ʤʝʛʘʧʦʣʠʩʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʄʦʩʢʚʘ, ʅʴ-ʁʁʦʨʢ, 

ʉʠʥʛʘʧʫʨ, ʃʦʥʜʦʥ, ʪʘʢ ʠ ʩʪʘʚʰʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʳʭ ʛʦʨʦʜʦʚ ʥʘ ʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʉʦʥʛʜʦ ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʠ ʀʥʥʦʧʦʣʠʩ ʚ ʈʦʩʩʠʠ) [1]. 

çʋʤʥʳʡè ʛʦʨʦʜ ʚ ʮʝʣʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ çʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, 

ʩʪʨʝʤʷʱʝʛʦʩʷ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʛʨʘʥʠʮ ʠ ʢ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ [2]. ɼʘʥʥʘʷ ʧʦʟʠʮʠʷ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʧʨʦʛʥʦʟʘʤʠ ʵʢʩʧʝʨʪʦʚ: ʢ 2050 

ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʜʦ 68% ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 

(55% ʚ 2018 ʛ.), ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʨʦʞʜʘʝʤʦʩʪʠ ʥʘʜ ʩʤʝʨʪʥʦʩʪʴʶ, ʪʘʢ ʠ ʩ 

ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ [3]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʦʥʮʝʧʮʠʷ çʫʤʥʦʛʦè ʛʦʨʦʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʨʘʩʰʠʨʝʥʠʷ 

ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʚ ʩʚʷʟʠ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʦʮʝʥʠʚʘʪʴ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ï ʪʝʨʨʠʪʦʨʠʷ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘʩʝʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʛʦʨʦʜʦʤ [4]. ʇʝʨʚʳʝ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʦʨʦʜʦʚ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʜʨʫʛʠʝ ʜʚʘ ï 

ʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʨʝʜʳ ʞʠʟʥʠ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠ ̫ çʫʤʥʦʛʦè ʛʦʨʦʜʘ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʮʝʧʮʠʷ 

çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚ ʮʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. ʀʤʝʥʥʦ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʦʧʨʦʩʦʚ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʣʦ ʮʝʣʴʶ ʢʨʫʧʥʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çThe Programmable Cityè, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʦʨ ʈʦʙ ʂʠʪʯʠʥ. 
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ɺ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤè ʛʦʨʦʜʝ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʮʠʨʢʫʣʷʮʠʠ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʢʦʜʠʨʦʚʘʥʠʷ [5]. çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡè ʛʦʨʦʜ ʥʝ ʚʩʪʫʧʘʝʪ ʚ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʢʦʥʮʝʧʮʠʝʡ çʫʤʥʦʛʦè ʛʦʨʦʜʘ, ʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦ ʤʥʝʥʠʶ Smart Cities Council, ʩʪʘʥʦʚʣʝʥʠʝ çʫʤʥʳʭè ʛʦʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ (collect), ʠʭ ʧʝʨʝʜʘʯʘ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ ʠ ʚ ʮʝʥʪʨʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (communicate), ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (crunch) [6]. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʨʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʮʝʩʩʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʢʦʥʮʝʧʮʠʠ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʧʦʩʳʣʢʘʤʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʨʫʛʠʤ ʧʦʜʭʦʜʦʤ [7], ʤʦʜʝʣʴ çʫʤʥʦʛʦè ʛʦʨʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʙʦʨ ʜʘʥʥʳʭ (capture data), ʠʭ ʧʝʨʝʜʘʯʫ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʮʝʥʪʨʳ 

(communicate) ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ (analyze), ʥʦ ʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʮʝʣʷʭ ʚʣʠʷʥʠʷ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ (act). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, çʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡè ʛʦʨʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʦʡ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦè ʛʦʨʦʜʘè, ʚ ʢʦʪʦʨʦʤ ʘʢʮʝʥʪ ʩʪʘʚʠʪʩʷ ʥʝ ʥʘ ʚʩʸʤ 

ʤʥʦʞʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠʭ ʚʥʝʜʨʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʥʘ ʦʙʨʘʙʦʪʢʝ 

ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ, ʠʭ ʢʦʜʠʨʦʚʘʥʠʠ ʠ ʚʣʠʷʥʠʠ ʥʘ ʧʨʦʮʝʩʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ [8-11]: 

1. ʕʢʦʥʦʤʠʢʘ (ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ [12]). 

2. ʋʧʨʘʚʣʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ, ʚʦʚʣʝʯʝʥʠʝ 

ʛʨʘʞʜʘʥ ʚ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʷʚʣʝʥʠʝ 

ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ). 
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3. ʄʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

4. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʘʢʪʠʢʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ). 

5. ʆʙʨʘʟ ʞʠʟʥʠ (ʧʨʠʤʝʥʝʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ; ʫʧʨʦʱʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

6. ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ (ʜʦʩʪʫʧʥʳʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ). 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʢʦʥʮʝʧʮʠʶ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʜʚʫʭ 

ʪʦʯʝʢ ʟʨʝʥʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ (ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ) ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ (ʚʣʠʷʥʠʝ 

ʢʦʜʦʚ ʥʘ ʛʦʨʦʜʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ). ʆʩʥʦʚʦʡ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʛʦʨʦʜʘè ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ 

ʜʘʥʥʳʝ, ʪʦ ʝʩʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʫ ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ [13]. 

ɺʩʝ ʜʘʥʥʳʝ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʨʦʜʘ ʨʘʟʜʝʣʷʶʪ ʥʘ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ, ʥʝ ʠʤʝʶʱʠʝ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ; ʯʘʩʪʥʳʝ ʜʘʥʥʳʝ (ʚ ʪ. ʯ. ʧʝʨʩʦʥʘʣʴʥʳʝ), ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ; ʢʦʤʤʝʨʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʚ ʭʦʜʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʦʩʷʱʠʝ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʡ, ʪʘʢ ʠ ʯʘʩʪʥʳʡ 

ʭʘʨʘʢʪʝʨ; ʜʘʥʥʳʝ, ʩʦʙʠʨʘʝʤʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʯʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʧʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʦʧʨʦʩʘ ʛʨʘʞʜʘʥ, ʚ ʪ. 

ʯ. ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʦʨʪʘʣʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [14].  

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ; ʥʝʧʨʝʨʳʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ ʣʠʙʦ ʩ ʥʝʙʦʣʴʰʠʤ 

ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʮʝʣʷʭ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ; ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ 

ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ; ʦʭʚʘʪ 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʚʩʝʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ; ʫʥʠʢʘʣʴʥʦʩʪʴ 

ʚʩʝʭ ʜʘʥʥʳʭ ʠ ʠʭ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʜʥʦʟʥʘʯʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ; ʚʳʩʦʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ (ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʜʘʥʥʳʭ) ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴ (ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʣʝʡ ʜʣʷ ʘʥʘʣʠʟʘ) [15, 16]. 

ɹʳʣʦ ʙ  r ʥʝʚʝʨʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʷʚʠʣʠʩ ɹ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ, ʪʘʢ ʢʘʢ ʠ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʤʘʩʩʠʚʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʣʳʝ ʜʘʥʥʳʝ, ʦʜʥʘʢʦ ʦʥʠ ʠʤʝʣʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ, 

ʙʳʣʠ ʥʝʩʚʷʟʥʳ, ʥʦʩʠʣʠ ʚʳʙʦʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʥʝʵʬʬʝʢʪʠʚʥʦ [17]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʘʞʝ ʜʦʙʨʦʚʦʣʴʮʘʤʠ. ɺʣʘʩʪʠ ʛʦʨʦʜʘ ʚʳʩʪʨʘʠʚʘʶʪ ʩʠʩʪʝʤʫ ʜʘʪʯʠʢʦʚ, ʢʘʤʝʨ 

ʠ ʩʝʥʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʮʝʣʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʬʝʨʘʤʠ ʥʘʠʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʪ ʪʨʘʥʩʧʦʨʪ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʩʯʝʪʯʠʢʠ ʚʦʜʦ- ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʩʠʩʪʝʤʳ GPS, ʨʘʟʣʠʯʥʳʝ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʡ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʶʪ ʮʠʬʨʦʚʫʶ ʩʝʪʴ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʠ ʣʠʮ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʦʝʟʜʘ ʚ ʤʝʪʨʦʧʦʣʠʪʝʥʝ, ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ ʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʧʝʨʝʜʚʠʞʝʥʠʷʭ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʦʚ, ʥʦ ʠ 

ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʳ ʞʠʟʥʠ ʟʘ ʩʯʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʡ [18].  

ʂʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʞʝ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʧʦʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʜʘʚʘʝʤʫʶ (ʟʘʯʘʩʪʫʶ ʟʘ ʧʣʘʪʫ) ʚ ʛʦʨʦʜʩʢʠʝ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʭ ʢʘʥʘʣʦʚ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʙʠʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, 

ʠʥʪʝʨʥʝʪ-ʩʘʡʪʳ ʜʣʷ ʦʩʪʘʚʣʝʥʠʷ ʦʪʟʳʚʦʚ ʦʙ ʦʙʩʣʫʞʠʚʘʥʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʛʦʩʪʠʥʠʮʘʭ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʙʘʥʢʠ ʠ ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʦʭʨʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ [18]. ʊʘʢʞʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʩʷ ʩʢʘʥʠʨʦʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ ʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʛʨʘʬʠʠ, ʦʥʣʘʡʥ-ʢʘʨʪ, ʩʠʩʪʝʤ ʧʨʦʢʣʘʜʳʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ 

ʠ ʧʨ. ʇʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʠʬʨʦʚʳʭ ʩʝʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʚʨʝʤʝʥʠ, ʦ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʨʘʥʟʘʢʮʠʷʭ, ʦʙ ʠʩʪʦʨʠʠ ʧʦʢʫʧʦʢ ʠ ʧʦʝʟʜʦʢ ʠ ʜʘʞʝ ʦ 

ʩʦʮʠʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʢʘʢ Open Street Map ʧʦʟʚʦʣʷʶʪ 

ʥʘʧʦʣʥʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ ʩʘʤʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʥʝʩʫʪ ʚ ʩʝʙʝ ʠ ʫʛʨʦʟʫ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ 

[19]. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʜʘʥʥʳʝ ʣʶʙʦʡ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʫʢʨʘʜʝʥʳ ʚ 

ʧʨʝʩʪʫʧʥʳʭ ʮʝʣʷʭ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʣʝʞʝʥʠʷ ʠʣʠ ʠʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʥʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʣ [20]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʦʣʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʦʩʪʦʤ ʥʘʜʝʞʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʦʚʝʨʠʝʤ 

ʥʘʩʝʣʝʥʠʷ ʢ ʚʣʘʩʪʷʤ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʪ ʛʘʨʘʥʪʦʤ ʩʦʭʨʘʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. 
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ʂʘʢ ʙr ʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʚ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤè ʛʦʨʦʜʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʳ ʢʦʜʦʚ, ʠʭ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ. ʊʘʢ, ʤʥʦʞʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʧʝʨʝʭʦʜʠʪ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ [21]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʛʨʘʞʜʘʥ, ʥʦ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʢ ʢʦʪʦʨʳʤ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʦʪʥʦʩʷʪ ʌɻʀʉ ʊʇ, ʌɻʀʉ ʎʉ, ʀʉʆɻɼ, ɽɻʈɿ [22]. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʯʝʨʝʟ ʣʠʯʥʳʝ ʢʘʙʠʥʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʥʘʣʠʪʠʢʘ ʩʦʩʪʘʚʘ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ, ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʢʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʘʡʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʣʶʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ (ʥʘʧʨʠʤʝʨ, ʧʣʘʪʬʦʨʤʘ Yelp) 

[23], ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʳʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ [24], ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʣʶʜʝʡ, ʯʪʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʚʩʸ ʙʦʣʴʰʝ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʮʠʢʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʢʠ 

ʜʘʥʥʳʭ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʀʟʥʘʯʘʣʴʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʪʩʷ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʧʦʚʳʰʘʝʪʩʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʘʜʨʦʚ, ʚʥʝʜʨʷʶʪʩʷ 

ʧʦʨʪʘʣʳ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ. ʉ ʩʦʮʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʜʦʣʞʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴʩʷ ʩʪʝʧʝʥʴ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʧʨʦʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʘʢʪʠʢʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʚʥʝʜʨʷʶʪʩʷ ʮʠʬʨʦʚʳʝ 

ʩʠʩʪʝʤ  r ʫʧʨʘʚʣʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʞʠʟʥʴ 

ʛʦʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʝʨʚʠʩʦʚ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʠ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ, ʘ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ 

ʠʤʝʝʪ ʧʝʨʩʦʥʘʣʴʥʳʝ ʛʘʜʞʝʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʤ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
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ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ 

çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʥʘ ʪʨʝʪʴʝʤ ʶʘʪʧʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʘʢʪʠʢʠ ʢʨʘʫʜʩʦʨʩʠʥʛʘ, ʫ ʞʠʪʝʣʝʡ ʧʦʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʠ ʚʳʨʘʞʝʥʠʷ ʤʥʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʢʦʥʮʝʧʮʠʷ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ, ʷʚʣʷʷʩʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ 

çʫʤʥʦʛʦè ʛʦʨʦʜʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʳʨʘʙʦʪʢʠ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʭʦʜʠʪ ʚ ʝʱʸ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʫʶ, ʯʝʤ çʫʤʥʳʡè ʛʦʨʦʜ, ʤʦʜʝʣʴ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ. ʋʩʪʦʡʯʠʚʳʡ ʛʦʨʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʥʫʶ, ʙʝʟʦʧʘʩʥʫʶ ʠ ʵʢʦʣʦʛʠʯʥʫʶ ʩʨʝʜʫ ʞʠʟʥʠ, ʦʥ ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʘʩʧʝʢʪʝ [25].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʵʪʘʧʦʚ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ çʫʤʥʳʭè ʛʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʟʥʘʥʠʝ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʢʘʢ 

ʦʩʥʦʚʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʪʨʝʙʦʚʘʣʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʭ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʘʥʘʣʠʟʘ. ɽʩʣʠ ʨʘʥʝʝ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ, ʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʤ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʩʪʘʣ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚʩʸ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʠʭ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠʥʷʪʠʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʙʦʨʘ, ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʪʦʨʦʡ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʚʘʞʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʘʥʘʣʠʪʠʢʠ. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ çʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦè ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʩʪʘʥʦʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʠʥʘʤʠʢʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩʣʠʷʥʠʡ ʠ 

ʧʦʛʣʦʱʝʥʠʡ  ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʡ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʨʦʩʪʘ  ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʩʣʠʷʥʠʡ  ʠ ʧʦʛʣʦʱʝʥʠʡ ʊʅʂ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 

ʨʳʥʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʠʱʝʚʦʤ ʩʝʢʪʦʨʝ, ʙʦʣʴʰʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʡ, ʘʢʪʠʚʥʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʦʚʦʛʦ ʧʦʨʪʬʝʣʷ. 

Summary. This article analyzes the dynamics of cross-border mergers and acquisitions of TNCs 

in the consumer sector in the context of heightened competition in the global market. It is noted 

that cross-border mergers and acquisitions of companies play an important role in the 

implementation of growth strategies of TNCs in the consumer sector in the global digital 

economy. Mergers and acquisitions of TNCs in the consumer market in recent years have been 

characterized by high activity in the food sector, high cost of acquisitions, and active regrouping 

of the global product portfolio. 
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ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ, ʙʳʩʪʨʦ ʨʝʘʣʠʟʫʝʤʳʝ ʪʦʚʘʨʳ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ(FMCG), 

ʩʪʨʘʪʝʛʠʠ, ʢʦʥʩʦʣʠʜʘʮʠʷ, ʛʣʦʙʘʣʴʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʙʥʦʩʪʴ. 
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ɺʚʝʜʝʥʠʝ 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ ʩʣʦʞʝʥ ʠ ʥʝʦʜʥʦʨʦʜʝʥ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ. ʂʦʤʧʘʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʟʘʥʠʤʘʶʪʩʷ  ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʧʨʦʜʫʢʪʦʚʳʡ ʨʠʪʝʡʣ, 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʙʳʪʦʤ ʦʜʝʞʜʳ, ʦʙʫʚʠ ʠ ʘʢʩʝʩʩʫʘʨʦʚ, ʙʳʩʪʨʦ ʨʝʘʣʠʟʫʝʤʳʭ ʪʦʚʘʨʦʚ 

ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ, ʩʧʦʨʪʪʦʚʘʨʦʚ  ʠ ʪ.ʜ.  ʧʨʦʯʝʝ. ʅʘʨʷʜʫ ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ  ʠʩʧʦʣʴʟʫʶʪ ʩʣʠʷʥʠʷ ʠ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʠ ʨʘʩʰʠʨʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʦʭʚʘʪʘ, ʚʳʭʦʜʘ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ 

ʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚʥʠʤʘʥʠʷ ʥʘ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʙʨʝʥʜʘʭ.[1] ʇʨʠʦʙʨʝʪʝʥʠʷ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ.[2] ʇʨʠʦʙʨʝʪʝʥʠʷ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʪʦʚʘʨʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʣʷ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʢʣʶʯʝʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʳʥʢʘʭ ʚ 

ʫʩʣʦʚʠʷʭ ʠʭ ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ ʠ ʩʪʘʛʥʠʨʫʶʱʝʤ ʩʧʨʦʩʝ[3]. 

ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʩʦʛʣʘʰʝʥʠʡ NAFTA ʠ GATT ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚ ʩʬʝʨʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʥʘʧʠʪʢʦʚ ʩʦʩʨʝʜʦʪʦʯʠʣʠ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʠʷʥʠʷʭ ʠ 

ʧʦʛʣʦʱʝʥʠʷʭ.[4] ʕʪʠ ʩʣʠʷʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

 ʉʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʷʚʣʷʶʪʩʷ  ʚʘʞʥʝʡʰʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʚʳʰʝ 

ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʭ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʦʡ ʜʦʣʠ ʨʦʣʠ ʠ ʨʳʥʦʯʥʦʛʦ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ. ʉʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʧʦʟʚʦʣʷʶʪ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʨʳʥʢʘ ʠ ʨʳʥʦʯʥʦʡ ʚʣʘʩʪʠ ʜʦʙʠʚʘʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʚ 

ʦʣʠʛʦʧʦʣʠʩʪʠʯʝʩʢʠʝ ʠ , ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʊʅʂ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʰʝ ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʭ.[5] ɺ ʨʘʤʢʘʭ ʪʝʥʜʝʥʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʢʘʧʠʪʘʣʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʳʥʦʯʥʦʡ ʚʣʘʩʪʠ ʟʘ ʩʯʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

çʩʬʦʢʫʩʠʨʦʚʘʥʥʳʭè ʤʝʛʘʩʜʝʣʦʢ  ʧʦ ʧʦʛʣʦʱʝʥʠʷʤ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʨʫʧʥʝʡʰʠʭ ʊʅʂ 

ʜʦʙʠʚʘʶʪʩʷ ʵʢʦʥʦʤʠʠ ʥʘ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʅʀʆʂʈ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ, 

ʫʩʪʨʘʥʝʥʠʷ ʜʫʙʣʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ, ʵʢʦʥʦʤʠʠ ʥʘ ʚʳʧʫʩʢʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʳʭ ʪʦʚʘʨʦʚ.[6] 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʣʶʙʦʛʦ ʩʣʠʷʥʠʷ ʠʣʠ ʧʦʛʣʦʱʝʥʠʷ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʚʳʩʪʫʧʘʝʪ ʩʦʟʜʘʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʦʛʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʜʦʙʠʪʴʩʷ ʙʳʚʘʝʪ 
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ʚʝʩʴʤʘ ʩʣʦʞʥʦ ʠʣʠ ʦʥ ʙʳʚʘʝʪ ʥʝʷʚʥʳʤ, ʨʘʟʤʘʟʘʥʥʳʤ. ʇʨʠ ʵʪʦʤ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʙʳʚʘʝʪ ʦʪʣʦʞʝʥ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʠ ʟʘʯʘʩʪʫʶ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʜʨʫʛʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʢʦʤʧʘʥʠʠ.[7]ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ 

ʤʦʞʥʦ ʩʦʩʣʘʪʴʩʷ ʥʘ ʧʦʣʥʫʶ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʚʩʝʡ ʣʦʛʠʩʪʠʢʠ ʠ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

Unilever ʚ ɽʚʨʦʧʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʢʦʤʧʘʥʠʠ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʣʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʣʘ ʚʩʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʫʩʪʨʘʥʠʚ ʚʩʝ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʤʝʣʢʠʝ ʩʢʣʘʜʳ, ʜʦʩʪʘʚʰʠʝʩʷ ʝʡ ʚ 

ʭʦʜʝ ʨʷʜʘ ʩʜʝʣʦʢ ʧʦ ʩʣʠʷʥʠʷʤ ʠ ʧʦʛʣʦʱʝʥʠʷʤ.   

ɼʣʷ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʭʘʨʘʢʪʝʨʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʨʘʞʜʝʙʥʳʭ ʧʦʛʣʦʱʝʥʠʡ.[8] 

ɺr ʩʦʢʦʡ ʜʠʥʘʤʠʢʝ  ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ʦʙʲʝʢʪʠʚʥʦ  ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʦʙʦʩʪʨʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʊʅʂ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʩ ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʊʅʂ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʢʦʥʦʤʠʢ, ʣʴʛʦʪʥʳʝ ʫʩʣʦʚʠʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʵʢʦʥʦʤʠʠ ʥʘ 

ʠʟʜʝʨʞʢʘʭ, ʥʘʨʘʩʪʘʶʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʦʥʣʘʡʥ ʪʦʨʛʦʚʣʝʡ.[9] 

ɺ ʧʝʨʠʦʜ 2005-2007 ʛʛ. ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʦʢʦʣʦ 125 ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ. ɺ 2008 

ʛʦʜʫ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʦʙʲʷʚʠʣʠ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 774 ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ 

ʧʦʛʣʦʱʝʥʠʡ. ɺ 2009 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 582, ʘ ʚ 2010 ʛʦʜʫ ʯʠʩʣʦ 

ʦʙʲʷʚʣʝʥʥʳʭ ʩʜʝʣʦʢ ʩʦʩʪʘʚʠʣʦ 786. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ E & Y Consumer Report 2010, ʦʙʝ̡ʤ 

ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʚ 2010 ʛʦʜʫ ʚ ʤʠʨʦʚʦʤ  ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʢʪʦʨʝ  ʩʦʩʪʘʚʠʣ 101,6 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 45,7 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2009 ʛʦʜʫ. 

ʇʦʩʣʝ 2008 ʛʦʜʘ ʚ ʩʝʢʪʦʨʝ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʣʠʷʥʠʡ ʠ 

ʧʦʛʣʦʱʝʥʠʡ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʝ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʤʘʩʰʪʘʙʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʟʥʘʚʘʝʤʦʩʪʠ ʙʨʝʥʜʘ.[10] ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʢ 

ʨʳʥʢʫ ʯʘʩʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʸʤʘ ʩʚʦʙʦʜʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘʨʷʜʫ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ.[11] 

ʊʘʙʣʠʮʘˉ1. ʆʩʥʦʚʥʳʝ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʪʨʘʩʣʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ 

ʇʦʢʫʧʘʪʝʣʴ ʂʦʤʧʘʥʠʷ-ʤʠʰʝʥʴ  ʉʫʤʤʘ ,ʤʣʨʜ.ʜʦʣʣ. 

2006 Procter & Gamble Gillette        $57 

2008 InBev         Anheuser Busch   $52 

1989 KKR RJR Nabisco        $25 

2007 Groupe Danone    Royal Numico      Ã12.3 

2000 Unilever      Bestfoods    $20.3 
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2010 Kraft Foods Cadbury      $19.6 

1988 Philip Morris        Kraft  $12.9 

2008 Heineken    Scottish & Newcastle (S&N)   $15.3 

2006 Cerberus     Albertson    $17.4 

2005 Goal Acquisitions Allied Domecq     $14.4 

2010 Coca-Cola   Coca-Cola Enterprises    $12.2 

2008 Altria UST Inc.     $10.4 

2000 Diageo Pernod Ricard    Seagram Spirits and Wines      $8.15 

2009 PepsiCo Inc.         Pepsi Bottling Group, Pepsi Americas        $7.8 

2008 Pernod Ricard      Vin & Spirit (V&S)       Ã5.7 

2007 Kraft Foods Groupe Danone    $7.6 

2007 Nestle         Gerber (Novartis) $5.5 

2007 Coca-Cola   Energy Brands      $4.10 

2002 SAB  Miller           $3.48 

2005 SAB Miller  Coors          $3.4 

2008 Smuckerôs   Folgers (Kraft Foods)     $2.95 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ Forbes, Fortune 2007-2011. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʟʘʤʝʜʣʷʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ, ʥʘ 

ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʥʘʨʘʩʪʘʶʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ 

ʛʣʦʙʘʣʴʥʦʝ ʣʠʜʝʨʩʪʚʦ, ʟʘʤʝʜʣʷʶʪʩʷ ʠ ʪʝʤʧʳ ʨʦʩʪʘ ʩʝʢʪʦʨʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʠ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ .[12] ʍʦʪʷ ʢʦʤʧʘʥʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʚʝʨʰʝʥʠʠ 

ʩʜʝʣʦʢ, ʦʥʠ ʟʘʙʦʪʷʪʩʷ ʦʙ ʵʪʦʤ, ʯʪʦʙʳ ʩʤʷʛʯʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʥʳʥʝʰʥʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʧʘʜʘ.[13] 

ɽʱʝ ʜʦ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʚ ʛʣʦʙʘʣʴʥʦʤ ʧʨʦʛʥʦʟʝ ʪʨʘʥʟʘʢʮʠʡ 

Baker McKenzie, ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ Oxford Economics, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ 

ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʚ ʩʝʢʪʦʨʝ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʦʢʨʘʪʷʪʩʷ ʩ 581 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ ʚ 2019 ʛʦʜʫ ʜʦ 414 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2020 ʛʦʜʫ. ɺ ʵʪʦʤ ʧʨʦʛʥʦʟʝ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʜʦʭʦʜʦʚ ʦʪ IPO ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦ ʦʮʝʥʢʘʤ, 31 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2019 ʛʦʜʫ ʜʦ 18 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2020 ʛʦʜʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʧʘʜ ʘʢʪʠʚʥʦʩʪʠ, ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʘʢʪʠʚʥʳ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʜʝʣʦʢ ʧʦ ʩʣʠʷʥʠʷʤ ʠ ʧʦʛʣʦʱʝʥʠʷʤ,  ʯʝʤ 

ʢʦʤʧʘʥʠʠ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʢʪʦʨʘ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ. 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
164 

 

ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʝʛʘʩʜʝʣʦʢ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʢʪʦʨʝ ʩʦʢʨʘʪʠʣʠʩʴ, ʠ 

ʚʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ ʧʨʠʦʙʨʝʪʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʢʦʤʧʘʥʠʷʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʮʠʬʨʦʚʦʡ ʵʧʦʭʝ ʠ ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.[14] 

ʂʦʤʧʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ,  ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʪʘʤʠ 

ʠ ʥʝ ʠʤʝʶʪ ʥʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʠ ʚʨʝʤʝʥʠ ʜʣʷ ʦʨʛʘʥʠʯʥʦʛʦ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ  ʦʩʦʙʝʥʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ.[15] ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʬʝʨʳ ʙʣʦʢʯʝʡʥʘ,  ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʥʝʙʦʣʴʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʢ ʦʙʲʝʢʪʳ ʧʨʠʦʙʨʝʪʝʥʠʡ ʜʣʷ ʚʝʜʫʱʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʊʅʂ.[16] 

 ʇʨʠʤʝʨʦʤ ʦʜʥʦʡ ʠʟ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʱʠʭ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʘʷ ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʊʅʂ Procter & Gamble (P & G).[17] ʉʘʤʦʡ ʫʩʧʝʰʥʦʡ ʩʜʝʣʢʦʡ, ʦʙʫʩʣʦʚʠʚʰʝʡ ʪʝʥʜʝʥʮʠʠ ʥʘ 

ʨʳʥʢʝ ʥʘ ʨʷʜ ʣʝʪ ʙʳʣʘ ʩʜʝʣʢʘ 2006 ʛʦʜʘ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ Procter & Gamble (P & G) 

ʢʦʤʧʘʥʠʠ Gillette ʟʘ 57 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʨʫʧʥʝʡʰʘʷ 

ʚ ʤʠʨʝ ʢʦʤʧʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʩʜʝʣʢʝ P & G ʩʪʘʣʘ 

ʣʠʜʝʨʦʤ ʚ ʩʝʛʤʝʥʪʝ ʪʦʚʘʨʦʚ ʧʦ ʫʭʦʜʫ ʜʣʷ ʤʫʞʯʠʥ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʧʦ ʫʭʦʜʫ ʟʘ 

ʧʦʣʦʩʪʴʶ ʨʪʘ P & G, ʧʨʠʦʙʨʝʣʘ Spin Brush ʚ 2001 ʛʦʜʫ. ɺ 2003 ʛʦʜʫ P & G ʧʨʠʦʙʨʝʣʘ 

ʥʝʤʝʮʢʫʶ ʣʠʥʠʶ ʧʦ ʫʭʦʜʫ ʟʘ ʚʦʣʦʩʘʤʠ Wella AG ʠ Clairol.ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ P & G 

ʩʦʚʝʨʰʠʣʘ 26 ʧʨʠʦʙʨʝʪʝʥʠʡ,ʠʟ ʥʠʭ ʢʨʫʧʥʝʡʰʠʤ ʷʚʣʷʝʪʩʷ ʧʨʠʙʨʝʪʝʥʠʝ ʚ 2018ʛ ʟʘ 4,2 ʤʣʨʜ 

ʜʦʣʣ Merck Consumer Healthcare , ʘ ʪʘʢʞʝ ʨʷʜ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʥʝʙʦʣʴʰʠʭ ʥʠʰʝʚʳʭ ʬʠʨʤ, ʠ 

ʦʩʫʱʝʩʪʚʠʣʘ ʚʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 10 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ , ʚ 

ʢʦʤʧʘʥʠʠ Amyris, A123 Systems, MarketTools. 

ɺ 2008 ʛʦʜʫ ʙʝʣʴʛʠʡʩʢʘʷ ʧʠʚʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷ InBev ʟʘʚʝʨʰʠʣʘ ʧʦʛʣʦʱʝʥʠʝ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Anheuser Busch ʟʘ 52 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʨʫʧʥʝʡʰʝʛʦ 

ʚ ʤʠʨʝ ʧʠʚʦʚʘʨʘ. Anheuser ʜʝʣʘʝʪ Budweiser, ʩʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ ʧʠʚʦ ʚ ʉʐɸ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ InBev ʧʨʦʠʟʚʦʜʠʪ Stella Artois ʠ Beckôs. ʉʘʤ InBev ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʣʠʷʥʠʷ ʙʨʘʟʠʣʴʩʢʦʛʦ AmBev ʠ ʙʝʣʴʛʠʡʩʢʦʛʦ Interbrew. ʕʪʘ ʢʦʤʙʠʥʘʮʠʷ ʩʦʟʜʘʣʘ ʤʠʨʦʚʦʛʦ 

ʣʠʜʝʨʘ ʚ ʦʙʣʘʩʪʠ ʧʠʚʘ ʠ ʦʜʥʫ ʠʟ ʧʷʪʠ ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʚ ʤʠʨʝ. ʂʦʤʙʠʥʘʮʠʷ ʙʳʣʘ ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ Anheuser Busch 

InBev, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ ʥʘʩʣʝʜʠʝ ʠ ʪʨʘʜʠʮʠʠ Anheuser Busch. ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ 

ʩʦʛʣʘʰʝʥʠʷ ʦ ʩʣʠʷʥʠʠ, ʚʩʝ ʘʢʮʠʠ Anheuser Busch ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʟʘ 70 ʜʦʣʣʘʨʦʚ ʉʐɸ 

ʟʘ ʘʢʮʠʶ ʥʘʣʠʯʥʳʤʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʜʝʣʢʘ ʧʨʠʥʝʩʝʪ ʝʞʝʛʦʜʥʫʶ ʵʢʦʥʦʤʠʶ ʚ ʨʘʟʤʝʨʝ 1,5 
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ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ. ʅʦʚʘʷ ʢʦʤʧʘʥʠʷ ʩ ʧʦʨʪʬʝʣʝʤ ʠʟ ʙʦʣʝʝ ʯʝʤ 200 ʙʨʝʥʜʦʚ ʙʳʣʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʨʘʟʚʠʪʳʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʨʳʥʢʠ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʜʝʣʦʢ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʷʤ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʢʪʦʨʝ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ.[18] ɺ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʜʝʣʦʢ ʚ 2010 

ʛʦʜʫ KKR / Vestar Capital Group ʠ Centerview Group ʧʨʠʦʙʨʝʣʠ Del Monte Foods ʟʘ 53 

ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ.. ɺ 2011 ʛʦʜʫ Kraft ʧʨʠʦʙʨʝʣʘ ʙʨʠʪʘʥʩʢʦʛʦ ʢʦʥʜʠʪʝʨʘ Cadbury ʟʘ 19,6 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʳʥʢʘʤ ʠ ʠʟʚʣʝʯʴ 

ʚʳʛʦʜʫ ʠʟ ʩʠʥʝʨʛʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʦʨʪʬʝʣʷʤʠ ʧʨʦʜʫʢʪʦʚ. 

ɺ 2007 ʛʦʜʫ Groupe Danone, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʡʦʛʫʨʪʘ Dannon ʠ ʚʦʜʳ Evian, ʧʨʠʦʙʨʝʣ 

Royal Numico NV ʟʘ 16,8 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ. ɼʦʙʘʚʣʝʥʠʝ Numico ʩʜʝʣʘʣʦ Danone ʦʜʥʠʤ 

ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ ʚ ʤʠʨʝ ʚ ʙr ʩʪʨʦ ʨʘʩʪʫʱʝʡ ʠʥʜʫʩʪʨʠʠ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ. Numico 

ʙʳʣʘ ʪʨʝʪʴʠʤ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʤʠʨʝ ʧʨʦʜʘʚʮʦʤ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʷ 10-

ʧʨʦʮʝʥʪʥʫʶ ʜʦʣʶ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ɺ 2008 ʛʦʜʫ ʙʨʠʪʘʥʩʢʘʷ ʧʠʚʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷ Scottish & Newcastle wras ʧʨʠʦʙʨʝʣʘ 

ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ Carlsberg ʠ Heineken Sunrise Acquisitions Ltd. ʟʘ 15,4 ʤʣʨʜ. 

ɼʦʣʣʘʨʦʚ ʉʐɸ. ʕʪʦ ʧʦʛʣʦʱʝʥʠʝ ʜʘʣʦ Sunrise Acquisitions ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʣʠʜʝʨʩʪʚʦ ʚ 

ʧʠʚʦʚʘʨʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ɽʚʨʦʧʝ. 

ɺ 2008 ʛʦʜʫ Altria Group ʧʨʠʦʙʨʝʣʘ UST Inc. ʟʘ 10,3 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʩ ʪʘʢʠʤʠ 

ʙʨʝʥʜʘʤʠ, ʢʘʢ Copenhagen ʠ Skoal snuff, ʠ ʩʪʘʣʘ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʜʘʚʮʦʤ ʙʝʟʜʳʤʥʦʛʦ 

ʪʘʙʘʢʘ, ʦʧʝʨʝʜʠʚ Reynolds American Inc. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟ ʩʜʝʣʦʢ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʊʅʂ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʠʥʘʤʠʢʘ ʚʳʩʦʢʘʷ.ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘ ʩʯʝʪ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʢʦʤʧʘʥʠʠ 

ʨʘʩʰʠʨʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʭʚʘʪʫ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʨʘʩʰʠʨʷʝʪʩʷ ʘʩʩʦʨʪʠʤʝʥʪ 

ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʢ ʜʠʩʪʨʠʙʴʶʪʦʨʩʢʦʡ ʩʝʪʠ ʠ ʩʝʪʠ ʧʦʩʪʘʚʱʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ɽɸʕʉ. ʇʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʤʝʥʘ ʣʫʯʰʠʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ. ɸʚʪʦʨʦʤ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʦʟʠʮʠʷ ɽɸʕʉ ʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ ʟʘ 

ʧʝʨʠʦʜ 2010-2019 ʛʛ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʳʷʚʣʝʥʠʶ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʩʪʨʘʥ-

ʫʯʘʩʪʥʠʮ ɽɸʕʉ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʨʘʞʝʥʳ ʚ ʥʠʟʢʠʭ ʧʦʟʠʮʠʷʭ ʵʪʠʭ ʩʪʨʘʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʡʪʠʥʛʘʭ. ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʁʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʨʘʚʥʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʚʪʦʨʦʤ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʘʟʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ 

ɽɸʕʉ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ, ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʘʥ ʚʘʨʴʠʨʫʶʪʩʷ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ, 

ʥʦ ʙʣʠʟʢʠ ʜʨʫʛ ʜʨʫʛʫ ʧʦ ʟʘʜʘʯʘʤ, ʩʧʦʩʦʙʘʤ, ʠʥʩʪʨʫʤʝʥʪʘʤ, ʪʝʥʜʝʥʮʠʷʤ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ 

ʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤ ʵʪʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, 

ʥʘʩʢʦʣʴʢʦ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ɽɸʕʉ ʛʦʪʦʚʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʳʟʦʚʳ ʛʣʦʙʘʣʠʟʘʮʠʠ. ɸʚʪʦʨʦʤ 

ʚʳʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʤʝʥʘ ʣʫʯʰʠʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʰʠʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʢʩʦʚ. 
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Summary. The object of the research is the EAEU member states. The subject of the research is 

the achievements of the EAEU member states in international rankings, as well as the main 

directions for the exchange of best regulatory practices. The author analyzed the position of the 

EAEU and the participating countries in international rankings for the period 2010-2019. Special 

attention is paid to identifying the weaknesses of the EAEU member states, which were reflected 

in the low positions of these countries in international rankings. The research methodology 

includes the use of methods of systemic and statistical analysis. Also, the authors used empirical 

methods, in particular, comparison. 

The analysis carried out by the author made it possible to identify various achievements of 

the EAEU member states in international rankings, the indicators of countries vary in terms of 

development level, but are close to each other in tasks, methods, tools, trends, patterns and 

contradictions of this development. The results of the analysis demonstrate how the EAEU 

member states are ready to respond to the challenges of globalization. The author has identified 

some areas for the exchange of best regulatory practices, and also proposed to expand the 

number of indices. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ, ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʢʦʤʠʩʩʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʡʪʠʥʛ, ʠʥʜʝʢʩʳ, ʩʫʙʠʥʜʝʢʩʳ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ, 

ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ. 

Key words: Eurasian Economic Union, Eurasian Economic Commission, international rating, 

indices, sub-indices, globalization, integration, world economy. 

ʇʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʥʜʝʥʮʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʦʩʥʦʚʦʡ ʚʳʩʪʫʧʘʝʪ ʛʣʦʙʘʣʠʟʘʮʠʷ. ʀʥʪʝʛʨʠʨʫʷ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʩʪʨʘʥʳ ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʶʯʝʚʳʝ ʨʦʣʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʟʠʮʠʷʤʠ 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ʜʘʣʝʝ ï ɽɸʕʉ), ʧʦʟʠʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʡʪʠʥʛʘʭ ʷʚʣʷʶʪʩʷ ʮʝʣʝʚʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʨʝʜʥʝ- ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʠʮʠʠ ʚ ʨʝʡʪʠʥʛʝ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè, 

ʀʥʜʝʢʩʝ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʀʥʜʝʢʩʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʀʥʜʝʢʩʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʢʠ ʠ ʪ. ʜ.) [6, ʩ. 5]. 

ʉʠʩʪʝʤʘ ʨʝʡʪʠʥʛʦʚ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʨʘʤʢʘʭ ɽɸʕʉ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʬʘʢʪʦʨʦʚ, 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ. 
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ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʡʪʠʥʛʘʭ ʪʘʢʞʝ ʚʘʞʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʜʫʱʠʤʠ ʨʘʟʚʠʪʳʤʠ ʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʩʪʨʘʥʘʤʠ, ʚ ʤʘʩʰʪʘʙʝ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

ɽʞʝʛʦʜʥʦ ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ (ʜʘʣʝʝ ï ʂʦʤʠʩʩʠʷ) ʬʦʨʤʠʨʫʝʪ 

ʜʦʢʣʘʜʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ɽɸʕʉ ʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʨʝʡʪʠʥʛʘʤ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʝʝ [6, ʩ. 5]:  

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʚ ʨʝʡʪʠʥʛʘʭ, ʚ ʪ. ʯ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ; 

- ʠʟʤʝʥʝʥʠʝ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʫʯʰʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʘʢʪʠʢ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʨʘʤʢʘʭ ɽɸʕʉ ʩ ʫʯʝʪʦʤ 

ʚʳʷʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ; 

- ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ, ʚ ʪ. ʯ. ʤʝʪʦʜʦʣʦʛʠʷ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʷ. 

ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ ʠʟ ʦʨʛʘʥʠʟʘʮʠʡïʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʝʡʪʠʥʛʦʚ.  

ʉʦʛʣʘʩʥʦ ʨʝʡʪʠʥʛʘ ʂʦʤʠʩʩʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʠʮʠʶ ɽɸʕʉ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʡ (ʠʥʜʝʢʩʦʚ, ʩʫʙʠʥʜʝʢʩʦʚ) ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ɽɸʕʉ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʚʢʣʘʜʫ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ʚ ʩʫʤʤʘʨʥʳʡ ɺɺʇ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʝʡʪʠʥʛʘʤ (ʠʥʜʝʢʩʘʤ), ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʙʦʣʝʝ 20-ʪʠ. ʊʘʢ ʢʘʢ ʨʝʡʪʠʥʛʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʪʨʘʥ, ʂʦʤʠʩʩʠʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʟʠʮʠʷ ɽɸʕʉ ʚ ʮʝʣʦʤ ʧʦ ʢʘʞʜʦʤʫ ʨʝʡʪʠʥʛʫ (ʠʥʜʝʢʩʫ, ʩʫʙʠʥʜʝʢʩʘʤ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʦʩʦʙʦʚ [2]: 

- ɽɸʕʉ ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʢʣʘʜʫ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ʚ 

ʩʫʤʤʘʨʥʳʡ ɺɺʇ ɽɸʕʉ; 

- ɽɸʕʉ ï ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʝʡʪʠʥʛʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ, ʘʚʪʦʨʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʉʪʘʪʴʷ 

ʥʘʧʠʩʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʪʝʤʳ ʅʀʆʂʊʈ çʈʦʩʩʠʡʩʢʦ-ʘʨʤʷʥʩʢʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʩʦʶʟʘ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳè, 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ  ̄ɸɸɸɸ-ɸ17-117031510031-9. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʂʦʤʠʩʩʠʠ [4; 5; 6]. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ 

ʧʦʩʚʷʱʝʥʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʚ [1; 3] ʜʘʥʘ ʦʮʝʥʢʘ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-
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ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʥʝ ʧʦ ʚʩʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʝʡʪʠʥʛʘʤ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʩʪʨʘʥ. 

ʇʦ ʜʘʥʥʳʤ ʂʦʤʠʩʩʠʠ, ʚ 2018 ʛ. ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʟʠʮʠʡ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 16 ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʝʡʪʠʥʛʘʤ [5, ʩ. 5], ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʣʠ ʨʘʟʥʳʝ 

ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘ ʧʝʨʠʦʜ 2010-2018 ʛʛ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 2019 ʛ. 

ʫʯʠʪʳʚʘʣʦʩʴ 13 ʨʝʡʪʠʥʛʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2019 ʛ. ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʥʦʚʳʝ ʨʝʡʪʠʥʛʠ: ɸʪʣʘʩ ʩʣʦʞʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ (ʨʘʟʨʘʙʦʪʯʠʢ ï ɻʘʨʚʘʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʀʥʜʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ 

(ʨʘʟʨʘʙʦʪʯʠʢ ï ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çThe Social Progress Imperativeè), ʉʚʦʜʥʳʡ 

ʠʥʜʝʢʩ ʠʥʢʣʶʟʠʚʥʦʛʦ ʨʦʩʪʘ (ʨʘʟʨʘʙʦʪʯʠʢ ï ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʖʅʂʊɸɼ) [6, ʩ. 6]. 

ʆʜʥʘʢʦ, ʪʘʢʠʝ ʨʝʡʪʠʥʛʠ ʢʘʢ ʀʥʜʝʢʩ ʠʥʢʣʶʟʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʀʥʜʝʢʩ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʦʨʛʦʚʣʶ ʠ ʀʥʜʝʢʩ ʩʝʪʝʚʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚ 2019 ʛ. ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ; ʀʥʜʝʢʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ɹʝʨʪʝʣʴʩʤʘʥʥʘ, ʀʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʢʠ ʠ ʀʥʜʝʢʩ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ 2019 ʛ. ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʪ. ʢ.  ʧʫʙʣʠʢʘʮʠʷ ʧʦ ʥʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʠʥ 

ʨʘʟ ʚ ʜʚʘ ʛʦʜʘ (2016 ʛ., 2018 ʛ., 2020 ʛ.). 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʦʟʠʮʠʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʨʝʡʪʠʥʛʘʤ. ʀʥʜʝʢʩ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʜʘʣʝʝ ï ʀɻʂ) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ ʚʝʩʪʠ ʢʦʥʢʫʨʝʥʪʥʫʶ ʙʦʨʴʙʫ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1 [6, ʩ. 10]. ʈʘʟʨʘʙʦʪʯʠʢʦʤ ʀɻʂ ʷʚʣʷʝʪʩʷ ɺʩʝʤʠʨʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʦʨʫʤ. 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʀɻʂ ʚ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 44-ʝ ʤʝʩʪʦ 

ʚ ʨʝʡʪʠʥʛʝ ʠʟ 141 ʵʢʦʥʦʤʠʢʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ 

ʟʘʥʠʤʘʝʪ ʈʦʩʩʠʷ (43), ʜʘʣʝʝ ʠʜʝʪ ʂʘʟʘʭʩʪʘʥ (55), ɸʨʤʝʥʠʷ (69) ʠ ʂʳʨʛʳʟʩʪʘʥ (96). 

ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ɽɸʕʉ: çʨʘʟʤʝʨ ʨʳʥʢʘè (11 ʤʝʩʪʦ ʚ 

ʤʠʨʝ), çʚʥʝʜʨʝʥʠʝ ʀʂʊè (24 ʤʝʩʪʦ), çʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴè (39 ʤʝʩʪʦ) ʠ 

çʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴè (45 ʤʝʩʪʦ). 

ʆʪʤʝʪʠʤ ʧʦʟʠʮʠʠ ɽɸʕʉ ʚ ʨʝʡʪʠʥʛʝ ʀɻʂ ʚ 2019 ʛ.: çʟʜʦʨʦʚʴʝè ï 97, çʬʠʥʘʥʩʦʚʳʡ 

ʨʳʥʦʢè ï 96, çʪʦʚʘʨʥʳʡ ʨʳʥʦʢè ï 84, çʠʥʩʪʠʪʫʪʳè ï 73, çʨʳʥʦʢ ʪʨʫʜʘè ï 58, çʥʘʚʳʢʠè ï 
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54, çʠʥʬʨʘʩʪʨʫʢʪʫʨʘè ï 52, çʜʠʥʘʤʠʢʘ ʙʠʟʥʝʩʘè ï 51, çʤʘʢʨʦʩʪʘʙʠʣʴʥʦʩʪʴè ï 45, 

çʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴè ï 39, çʚʥʝʜʨʝʥʠʝ ʀʂʊè ï 24 ʠ çʨʘʟʤʝʨ ʨʳʥʢʘè ï 11 [6, ʩ. 

10].     

ɺʳʜʝʣʠʤ ʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦ ʀɻʂ: 

- ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ɸʨʤʝʥʠʠ ʷʚʣʷʶʪʩʷ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ (32 ʤʝʩʪʦ ʚ 

ʤʠʨʝ) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ (44 ʤʝʩʪʦ); ʩʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʟʜʦʨʦʚʴʝ (68 

ʤʝʩʪʦ), ʨʘʟʚʠʪʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ (69 ʤʝʩʪʦ) ʠ ʨʘʟʤʝʨ ʨʳʥʢʘ (118 ʤʝʩʪʦ). ɿʥʘʯʝʥʠʝ 

ʀɻʂ ʚ 2018 ʛ. ï 59,9, ʚ 2019 ʛ. ï 61,3; 

- ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ (25 ʤʝʩʪʦ), 

ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ (35 ʤʝʩʪʦ), ʚʥʝʜʨʝʥʠʝ ʀʂʊ (44 ʤʝʩʪʦ) ʠ ʨʘʟʤʝʨ ʨʳʥʢʘ (45 

ʤʝʩʪʦ); ʩʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʟʜʦʨʦʚʴʝ (95 ʤʝʩʪʦ), ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (95 ʤʝʩʪʦ) ʠ 

ʨʘʟʚʠʪʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ (104 ʤʝʩʪʦ). ɿʥʘʯʝʥʠʝ ʀɻʂ ʚ 2018 ʛ. ï 61,8, ʚ 2019 ʛ. ï 62,9; 

- ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʂʳʨʛʳʟʩʪʘʥʘ ʷʚʣʷʶʪʩʷ: ʚʥʝʜʨʝʥʠʝ ʀʂʊ (65 ʤʝʩʪʦ), 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ (74 ʤʝʩʪʦ); ʩʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (103 

ʤʝʩʪʦ), ʨʘʟʚʠʪʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ (112 ʤʝʩʪʦ), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ (115 

ʤʝʩʪʦ), ʨʘʟʤʝʨ ʨʳʥʢʘ (125 ʤʝʩʪʦ) ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (129 ʤʝʩʪʦ). ɿʥʘʯʝʥʠʝ ʀɻʂ 

ʚ 2018 ʛ. ï 53,0, ʚ 2019 ʛ. ï 54,0; 

- ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʈʌ ʷʚʣʷʶʪʩʷ: ʨʘʟʤʝʨ ʨʳʥʢʘ (6 ʤʝʩʪʦ), ʚʥʝʜʨʝʥʠʝ ʀʂʊ (22 ʤʝʩʪʦ), 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (32 ʤʝʩʪʦ), ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ (43 ʤʝʩʪʦ) ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (50 ʤʝʩʪʦ); ʩʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ (87 

ʤʝʩʪʦ), ʨʘʟʚʠʪʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ (95 ʤʝʩʪʦ) ʠ ʟʜʦʨʦʚʴʝ (97 ʤʝʩʪʦ). ɿʥʘʯʝʥʠʝ ʀɻʂ ʚ 

2018 ʛ. ï 65,6, ʚ 2019 ʛ. ï 66,7. 

ʀʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ ʚ ʤʠʨʝ (ʀʕʉʄ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ 

ʧʦʣʠʪʠʢʘ ʠ ʠʥʩʪʠʪʫʪʳ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʳ ʩʦʜʝʡʩʪʚʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʝ (ʩʤ. 

ʪʘʙʣ. 2) [6, ʩ. 16]. ʈʘʟʨʘʙʦʪʯʠʢʦʤ ʵʪʦʛʦ ʠʥʜʝʢʩʘ ʚʳʩʪʫʧʘʶʪ ʠʥʩʪʠʪʫʪ ʂʘʪʦʥʘ (ʉʐɸ) ʠ 

ʠʥʩʪʠʪʫʪ ʌʨʝʡʟʝʨʘ (ʂʘʥʘʜʘ). 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2, ʚ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 83 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 162 ʵʢʦʥʦʤʠʢ 

ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʥʘ 3 ʧʦʟʠʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝʤ 
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ʧʦʟʠʮʠʡ ʚ ʨʝʡʪʠʥʛʝ 4 ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʟʠʮʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘ 

ʫʨʦʚʥʝ 2018 ʛ. ʂʘʢ ʚʠʜʥʦ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʟʠʮʠʷ ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʫ 

ɸʨʤʝʥʠʠ (27), ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʂʘʟʘʭʩʪʘʥ (68), ʂʳʨʛʳʟʩʪʘʥ (77), ʈʦʩʩʠʷ (85) ʠ ɹʝʣʦʨʫʩʩʠʷ 

(99). 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʟʠʮʠʠ ɽɸʕʉ ʚ ʤʠʨʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʀʕʉʄ ʟʘ 2019 ʛ., ʪʦ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʫʙʠʥʜʝʢʩʫ ʟʘʥʠʤʘʶʪ: çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè (9,22 ʧ.), ʜʘʣʝʝ 

ʩʣʝʜʫʶʪ çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠè (6,82 ʧ.), çʨʝʛʫʣʠʨʦʚʘʥʠʝè (6,74 ʧ.), çʨʘʟʤʝʨʳ 

ʛʦʩʫʜʘʨʩʪʚʘè (6,40 ʧ.) ʠ çʧʨʘʚʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠè (4,89 ʧ.). 

ʅʘ ʟʥʘʯʝʥʠʷ ʩʫʙʠʥʜʝʢʩʦʚ ʚ 2019 ʛ. ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʠʯʝʤ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ. ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʧʦ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʮʘʤ 

ɽɸʕʉ: 

- ʚ ɸʨʤʝʥʠʠ ʟʥʘʯʝʥʠʝ ʀʕʉʄ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣʦ 7,57 ʧ., ʚ 2019 ʛ. ï 7,7 ʧ. ɺ ʮʝʣʦʤ ʟʘ 

2019 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʧʦ 4 ʠʟ 5 ʩʫʙʠʥʜʝʢʩʘʤ, ʚ ʪ. ʯ. çʨʘʟʤʝʨ ʛʦʩʫʜʘʨʩʪʚʘè, çʧʨʘʚʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʟʘʱʠʪʘ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠè, çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠè, çʨʝʛʫʣʠʨʦʚʘʥʠʝè. 

ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦ ʩʫʙʠʥʜʝʢʩʫ çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

çʧʨʠʨʦʩʪ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳè; 

- ʧʦ ɹʝʣʦʨʫʩʩʠʠ ʟʥʘʯʝʥʠʝ ʀʕʉʄ ʠʤʝʝʪʩʷ ʣʠʰʴ ʟʘ 2 ʧʨʝʜʳʜʫʱʠʭ ʛʦʜʘ ʠ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ 

ʧʦ 2 ʩʫʙʠʥʜʝʢʩʘʤ, ʚ ʪ. ʯ. çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè (ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʥʬʣʷʮʠʠ) ʠ çʨʝʛʫʣʠʨʦʚʘʥʠʝè 

(ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ); ʧʦ ʩʫʙʠʥʜʝʢʩʫ çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠè 

(ʨʝʛʫʣʷʪʠʚʥʳʝ ʪʦʨʛʦʚʳʝ ʙʘʨʴʝʨʳ) ʠʤʝʝʪʩʷ ʩʥʠʞʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 2018 ʛ. ʟʥʘʯʝʥʠʝ 

ʀʕʉʄ ʩʦʩʪʘʚʠʣʦ 6,23, ʘ ʟʘ 2019 ʛ. ï 6,64; 

- ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʤʝʯʝʥ ʨʦʩʪ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè (ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʠʥʬʣʷʮʠʠ), çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠè (ʠʟʜʝʨʞʢʠ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʫʣʷʪʠʚʥʳʭ ʥʦʨʤ ʧʨʠ 

ʠʤʧʦʨʪʝ ʠ ʵʢʩʧʦʨʪʝ) ʠ çʨʝʛʫʣʠʨʦʚʘʥʠʝè (ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ ʧʦʢʘʟʘʪʝʣʝʡ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʫʙʠʥʜʝʢʩ çʨʝʛʫʣʠʨʦʚʘʥʠʝè ʫʤʝʥʴʰʠʣʩʷ (-0,29 ʧ.), ʚ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʡ 

çʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘè, çʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘè ʠ çʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʙʠʟʥʝʩʘè. ɿʘ 2018 ʛ. ʟʥʘʯʝʥʠʝ ʀʕʉʄ ʩʦʩʪʘʚʠʣʦ 7,11, ʘ ʟʘ 2019 ʛ. ï 7,10; 

- ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠè (ʨʝʛʫʣʷʪʠʚʥʳʝ ʪʦʨʛʦʚʳʝ 

ʙʘʨʴʝʨʳ) ʠ çʨʝʛʫʣʠʨʦʚʘʥʠʝè (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʙʠʟʥʝʩʘ) 

ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʨʘʟʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʘè (ʚʝʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ) ʠ çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè 

(ʠʥʬʣʷʮʠʷ) ï ʩʥʠʞʝʥʠʝ. ɿʘ 2018 ʛ. ʟʥʘʯʝʥʠʝ ʀʕʉʄ ʩʦʩʪʘʚʠʣʦ 6,93, ʘ ʟʘ 2019 ʛ. ï 6,92; 

- ʥʘʙʦʣʴʰʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ ʚ ʈʦʩʩʠʠ: çʨʘʟʤʝʨʳ 

ʛʦʩʫʜʘʨʩʪʚʘè, çʧʨʘʚʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠè (ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʝʙʥʦʡ 
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ʩʠʩʪʝʤʳ, ʟʘʢʦʥʥʦʝ ʧʨʠʥʫʞʜʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ) ʠ çʩʚʦʙʦʜʘ ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʠè (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʘʧʠʪʘʣʘ ʠ ʣʶʜʝʡ). 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʥʘʜʝʞʥʳʝ ʜʝʥʴʛʠè (ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʥʬʣʷʮʠʠ) ʠ 

çʨʝʛʫʣʠʨʦʚʘʥʠʝè (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ, ʨʳʥʢʘ ʪʨʫʜʘ). ɺ ʮʝʣʦʤ ʟʘ 2018 ʛ. 

ʟʥʘʯʝʥʠʝ ʀʕʉʄ ʩʦʩʪʘʚʠʣʦ 6,83, ʟʘ 2019 ʛ. ï 6,78. 

ɼʘʣʝʝ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʟʥʘʯʝʥʠʝ ʀʥʜʝʢʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ (ʀʕʉ), ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʣʠ 

ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʛʨʘʞʜʘʥʘʤ ʟʘʱʠʪʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

[6, ʩ. 19] (ʩʤ. ʪʘʙʣ. 3). ʈʘʟʨʘʙʦʪʯʠʢ ʀʕʉ ï ʬʦʥʜ çʅʘʩʣʝʜʠʝè (Heritage Foundation), The 

Wall Street Journa. 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ɽɸʕʉ ʚ 2019 ʛ. ʟʘʥʠʤʘʝʪ 94 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 180 

ʵʢʦʥʦʤʠʢ, ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʥʘ 6 ʧʦʟʠʮʠʡ (ʩ 100 ʥʘ 94 ʤʝʩʪʦ), ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝʤ ʧʦʟʠʮʠʡ ɹʝʣʦʨʫʩʩʠʠ ʠ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʧʨʠʨʦʩʪ ʟʥʘʯʝʥʠʡ ʀʕʉ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʪʨʘʥ, ʥʘʙʣʶʜʘʣʩʷ ʣʠʰʴ ʫ ʈʦʩʩʠʠ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʧʦʟʠʮʠʷ ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʦʪʤʝʯʘʝʪʩʷ ʫ ɸʨʤʝʥʠʠ (47), ʜʘʣʝʝ ï 

ʂʘʟʘʭʩʪʘʥ (59), ʂʳʨʛʳʟʩʪʘʥ (79), ʈʦʩʩʠʷ (98) ʠ ɹʝʣʦʨʫʩʩʠʷ (104). 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʀʕʉ ʷʚʣʷʶʪʩʷ: çʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘè, çʩʦʩʪʦʷʥʠʝ ʬʠʩʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳè, çʩʚʦʙʦʜʘ ʪʦʨʛʦʚʣʠè ʠ çʩʚʦʙʦʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè, çʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʫʜʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè, çʤʦʥʝʪʘʨʥʘʷ ʩʚʦʙʦʜʘè, çʚʦʚʣʝʯʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘè, çʩʚʦʙʦʜʘ 

ʪʨʫʜʘè, çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʩʭʦʜʳè, çʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠè ʠ çʩʚʦʙʦʜʘ ʠʥʚʝʩʪʠʮʠʡè. 

ɿʘ 2019 ʛ. ɽɸʕʉ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʫʙʠʥʜʝʢʩʘʤ: 

çʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘè (89,8 ʧ.), çʩʦʩʪʦʷʥʠʝ ʬʠʩʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳè (82,1 ʧ.), çʩʚʦʙʦʜʘ 

ʪʦʨʛʦʚʣʠè (78,0 ʧ.), çʩʚʦʙʦʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè (77,9 ʧ.). ɺ 2019 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ 

ʨʦʩʪ ʟʥʘʯʝʥʠʡ ʧʦ 5 ʢʦʤʧʦʥʝʥʪʘʤ ʠʥʜʝʢʩʘ ʠʟ 12, ʩʥʠʞʝʥʠʝ ï ʧʦ 5 ʢʦʤʧʦʥʝʥʪʘʤ. ʇʦ 

ʦʩʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʟʥʘʯʝʥʠʷ ʥʝ ʠʟʤʝʥʠʣʠʩʴ [6, ʩ. 20]. 

ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʮʘʤ ɽɸʕʉ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʝ ʀʕʉ 

ʧʨʦʠʟʦʰʣʦ ʚ ɸʨʤʝʥʠʠ (ʥʘ 3 ʧʦʟʠʮʠʠ), ʂʘʟʘʭʩʪʘʥʝ (ʥʘ 18 ʧʦʟʠʮʠʡ), ʂʳʨʛʳʟʩʪʘʥʝ (ʥʘ 1 
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ʧʦʟʠʮʠʶ); ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ɹʝʣʦʨʫʩʩʠʠ (ʥʘ 4 ʧʦʟʠʮʠʠ) ʠ ʈʦʩʩʠʠ 

(ʥʘ 9 ʧʦʟʠʮʠʡ). 

ʆʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʘʥʳ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʧʦʟʚʦʣʷʝʪ ʀʥʜʝʢʩ 

ʛʣʦʙʘʣʠʟʘʮʠʠ (ʀɻ), ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʐʚʝʡʮʘʨʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ KOF. ɽɸʕʉ ʚ 2019 ʛ. ʟʘʥʠʤʘʝʪ 55 ʧʦʟʠʮʠʶ ʠʟ 203 ʵʢʦʥʦʤʠʢ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2018 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʣʫʯʰʝʥʠʝ ʥʘ 5 ʧʦʟʠʮʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝʤ ʧʦʟʠʮʠʡ 

ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɸʨʤʝʥʠʠ). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʟʠʮʠʷ ʩʨʝʜʠ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʫ ʈʦʩʩʠʠ (51), ʜʘʣʝʝ ï ɸʨʤʝʥʠʷ (66), ɹʝʣʦʨʫʩʩʠʷ (67), ʂʘʟʘʭʩʪʘʥ 

(84) ʠ ʂʳʨʛʳʟʩʪʘʥ (85), ʯʪʦ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 [6, ʩ. 24]. 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʟʠʮʠʷ ɽɸʕʉ ʚ 2019 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʩʫʙʠʥʜʝʢʩʫ çʧʦʣʠʪʠʯʝʩʢʘʷ 

ʛʣʦʙʘʣʠʟʘʮʠʷè (24 ʤʝʩʪʦ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʟʠʮʠʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦ ʜʘʥʥʦʤʫ 

ʩʫʙʠʥʜʝʢʩʫ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪʩʷ: ʥʘʠʣʫʯʰʘʷ ʧʦʟʠʮʠʷ ʫ ʈʦʩʩʠʠ ï 15 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ, 

ʥʘʠʭʫʜʰʘʷ ʫ ʂʳʨʛʳʟʩʪʘʥʘ ï 117 ʤʝʩʪʦ. ʅʘʠʭʫʜʰʝʝ ʠʟʤʝʥʝʥʠʝ (2 ʧʦʟʠʮʠʠ) ʧʨʦʠʟʦʰʣʦ ʚ 

ɸʨʤʝʥʠʠ, ʧʦ ʦʩʪʘʣʴʥʳʤ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʮʘʤ ɽɸʕʉ ʙʳʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦ ɹʝʣʦʨʫʩʩʠʠ (30 ʧʦʟʠʮʠʡ), ʧʦ ʂʘʟʘʭʩʪʘʥʫ (14 ʧʦʟʠʮʠʡ), ʧʦ ʂʳʨʛʳʟʩʪʘʥʫ (5 

ʧʦʟʠʮʠʡ) ʠ ʧʦ ʈʦʩʩʠʠ (4 ʧʦʟʠʮʠʠ). 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʠʥʜʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʨʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʧʨʦʮʚʝʪʘʥʠʷ ï ʵʪʦ ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ, 

ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ: çʙʝʟʦʧʘʩʥʦʩʪʴè, çʣʠʯʥʘʷ ʩʚʦʙʦʜʘè, çʫʧʨʘʚʣʝʥʠʝè, 

çʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣè, çʠʥʚʝʩʪ ʩʨʝʜʘè, çʙʠʟʥʝʩ ʩʨʝʜʘè, çʦʪʢʨʳʪʦʩʪʴ ʨʳʥʢʘè, 

çʵʢʦʥʦʤʠʢʘè, çʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷè, çʟʜʦʨʦʚʴʝè, çʦʙʨʘʟʦʚʘʥʠʝè ʠ çʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘè.  

ʈʘʟʨʘʙʦʪʯʠʢʦʤ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʠʪʫʪ ʃʝʛʘʪʫʤ. 

ɽɸʕʉ ʟʘʥʠʤʘʝʪ 73 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 167 ʵʢʦʥʦʤʠʢ ʚ 2019 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. 

ʩʚʦʜʥʘʷ ʧʦʟʠʮʠʷ ɽɸʕʉ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʥʦ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʪʨʘʥʘʤ ʥʘʙʣʶʜʘʣʠʩʴ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ. ʅʘʧʨʠʤʝʨ, ɸʨʤʝʥʠʷ ʠ ʂʳʨʛʳʟʩʪʘʥ ʫʣʫʯʰʠʣʠ ʩʚʦʠ 

ʧʦʟʠʮʠʠ ʚ ʨʝʡʪʠʥʛʝ (+7 ʠ +1 ʧʦʟʠʮʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʦ ʈʦʩʩʠʠ ʧʦʟʠʮʠʷ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, 

ɹʝʣʦʨʫʩʩʠʷ ʠ ʂʘʟʘʭʩʪʘʥ ʩʥʠʟʠʣʠʩʴ ʚ ʨʝʡʪʠʥʛʝ ʥʘ 2 ʧʦʟʠʮʠʠ [6, ʩ. 27]. ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʝ 
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ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦ ʜʘʥʥʦʤʫ ʠʥʜʝʢʩʫ ʧʨʦʠʟʦʰʣʠ ʚ 2016 ʛ., ʚ ʪʘʙʣʠʮʝ 5 ʦʪʨʘʞʝʥʳ 

ʟʥʘʯʝʥʠʷ ʟʘ 3 ʛʦʜʘ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɽɸʕʉ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʟʠʮʠʠ ʧʦ ʪʘʢʠʤ 

ʩʫʙʠʥʜʝʢʩʘʤ ʢʘʢ çʦʙʨʘʟʦʚʘʥʠʝè (22), çʵʢʦʥʦʤʠʢʘè (45) ʠ çʦʢʨʫʞʘʶʱʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘè 

(54), ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʭʫʜʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʫʧʨʘʚʣʝʥʠʝè (98), 

çʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣè (99), çʟʜʦʨʦʚʴʝè (100), çʙʝʟʦʧʘʩʥʦʩʪʴè ʠ çʣʠʯʥʘʷ ʩʚʦʙʦʜʘè (143), 

ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʘʩʝʥʠʷ. 

ɸʚʪʦʨ ʦʩʦʙʦ ʦʪʤʝʯʘʝʪ ʩʫʙʠʥʜʝʢʩ çʦʙʨʘʟʦʚʘʥʠʝè, ʢʦʪʦʨʳʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʦʪʨʘʞʘʝʪ 

ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʫʯʘʶʱʠʭʩʷ ʟʘ ʨʫʙʝʞʦʤ. 

ʆʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘʤ ʧʦʟʚʦʣʷʝʪ ʀʥʜʝʢʩ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʀʏʈ), ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ 

ʆʆʅ. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 6 ʤ  rʤʦʞʝʤ ʧʨʦʩʣʝʜʠʪʴ ʥʘʠʣʫʯʰʠʝ ʠ ʥʘʠʭʫʜʰʠʝ ʧʦʟʠʮʠʠ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

 

ʂʘʢ ʤ  rʚʠʜʠʤ ʠʟ ʪʘʙʣʠʮʳ 6, ʧʦʟʠʮʠʷ ɽɸʕʉ ʟʘ 2017-2018 ʛʛ. ʥʝʠʟʤʝʥʥʘ ʠ ʟʘʥʠʤʘʝʪ 50 

ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 189 ʵʢʦʥʦʤʠʢ. ʆʜʥʘʢʦ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʧʦʟʠʮʠʠ ɸʨʤʝʥʠʠ, ɹʝʣʦʨʫʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ; ʧʦʣʦʞʝʥʠʝ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʦʤ 

ʨʝʡʪʠʥʛʝ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʟʘʥʠʤʘʝʪ ʈʦʩʩʠʷ (49), ʜʘʣʝʝ 

ï ɹʝʣʦʨʫʩʩʠʷ ʠ ʂʘʟʘʭʩʪʘʥ (50 ʤʝʩʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ɸʨʤʝʥʠʷ (81), ʂʳʨʛʳʟʩʪʘʥ (122). 

ɹʝʟʫʩʣʦʚʥʦ ʦʯʝʥʴ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʧʨʘʚ ʣʶʙʦʡ ʩʪʨʘʥʳ. ɺ ʜʘʥʥʦʤ 
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ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʧʠʪʘʥʠʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʟʜʦʨʦʚʴʝ ʠ ʟʜʦʨʦʚʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ, 

ʣʠʯʥʳʭ ʧʨʘʚʘʭ, ʪʝʨʧʠʤʦʩʪʠ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʦʩʪʫʧʫ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʠ ʜʨ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʀʥʜʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʝʩʩʘ (ʀʉʇ) (ʩʤ. ʪʘʙʣ. 7), ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʠʪʫʪ ʃʝʛʘʪʫʤ. 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 7 ʚʠʜʥʦ, ʯʪʦ ʚ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 62 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 149 

ʵʢʦʥʦʤʠʢ. ʇʦʟʠʮʠʷ ɽɸʕʉ ʫʭʫʜʰʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ., ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝʤ ʧʦʟʠʮʠʡ ʚ ʨʝʡʪʠʥʛʝ ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ, ʢʨʦʤʝ ʂʘʟʘʭʩʪʘʥʘ. 

ɿʥʘʯʝʥʠʝ ʀʉʇ ʫʚʝʣʠʯʠʣʦʩʴ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ-ʫʯʘʩʪʥʠʮʘʭ ɽɸʕʉ, ʢʨʦʤʝ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ 

ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʟʥʘʯʝʥʠʡ ʀʉʇ, ʚ ʩʚʟ̫ʠ 

ʩ ʯʝʤ ʨʦʩʪ ʠʥʜʝʢʩʦʚ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʥʝ ʦʪʨʘʟʠʣʩʷ ʥʘ ʠʪʦʛʦʚʦʡ ʧʦʟʠʮʠʠ ʩʪʨʘʥ ʚ 

ʨʝʡʪʠʥʛʝ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ʚ 2019 ʛ. ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʟʘʥʠʤʘʝʪ 

ɹʝʣʦʨʫʩʩʠʷ (48), ʧʦʩʣʝ ï ɸʨʤʝʥʠʷ (59), ʈʦʩʩʠʷ (62), ʂʘʟʘʭʩʪʘʥ (69) ʠ ʂʳʨʛʳʟʩʪʘʥ (81). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ɽɸʕʉ ʟʘʥʠʤʘʝʪ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ çʜʦʩʪʫʧ ʢ 

ʧʨʦʜʚʠʥʫʪʳʤ ʟʥʘʥʠʷʤè (30-ʝ ʤʝʩʪʦ), çʜʦʩʪʫʧ ʢ ʙʘʟʦʚʳʤ ʟʥʘʥʠʷʤè (33-ʝ ʤʝʩʪʦ) ʠ çʧʠʪʘʥʠʝ 

ʠ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴè (46-ʝ ʤʝʩʪʦ). ɸʥʘʣʠʟʠʨʫʷ ʟʥʘʯʝʥʠʝ ʀʉʇ ʧʦ ʩʪʨʘʥʘʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʧʦʟʠʮʠʠ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪʩʷ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʟʠʮʠʠ ʟʘ 2019 ʛ. ʥʘʙʣʶʜʘʣʠʩʴ ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ, ʢʨʦʤʝ ʂʘʟʘʭʩʪʘʥʘ. 

ɺ ʮʝʣʦʤ ʟʘ 2019 ʛ. ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʦʚ ɸʨʤʝʥʠʠ, ɹʝʣʦʨʫʩʩʠʠ ʠ ʂʳʨʛʳʟʩʪʘʥʘ ʚʳʨʦʩʣʦ, 

ʥʦ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ, ʯʪʦ ʪʝʤ ʩʘʤʳʤ ʧʨʠʚʝʣʦ ʢ ʠʪʦʛʦʚʦʤʫ 

ʩʥʠʞʝʥʠʶ ʧʦʟʠʮʠʡ ʜʘʥʥʳʭ ʩʪʨʘʥ ɽɸʕʉ ʚ ʨʝʡʪʠʥʛʝ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʮʝʥʢʘ ʩʪʨʘʥ ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 1 ʜʦ 190. ɺʳʩʦʢʠʡ ʨʝʡʪʠʥʛ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʟʨʘʙʦʪʯʠʢʦʤ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ. ʂʘʢ 

ʧʨʘʚʠʣʴʥʦ ʦʪʤʝʪʠʣʠ ʘʚʪʦʨʳ [1, ʩ. 48] ʚ ʜʘʥʥʦʤ ʨʝʡʪʠʥʛʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʯʝʩʪʚʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʢʦʣʝʙʘʥʠʷ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ, ʤʥʝʥʠʷ 
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ʠʥʚʝʩʪʦʨʦʚ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙ  rʚʩʝʩʪʦʨʦʥʥʝ ʦʮʝʥʠʪʴ 

ʫʨʦʚʝʥʴ ʠ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʣʝʛʢʦʩʪʠ ʙʠʟʥʝʩʘ. 

ɺ ʪʘʙʣʠʮʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʨʝʡʪʠʥʛʘ ʧʦ ʩʪʨʘʥʘʤ ɽɸʕʉ. 

 

ɺ ʨʝʡʪʠʥʛʝ ɽɸʕʉ ʚ 2019 ʛ. ʟʘʥʠʤʘʝʪ 31 ʤʝʩʪʦ ʠʟ 190 ʵʢʦʥʦʤʠʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. 

ʦʪʤʝʯʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʚ ʨʝʡʪʠʥʛʝ 

ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʥʦʤʠʢ ɽɸʕʉ, ʚ ʯʘʩʪʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ (28) ʠ ʈʦʩʩʠʠ (31), ʜʘʣʝʝ ï 

ɹʝʣʦʨʫʩʩʠʷ (37), ɸʨʤʝʥʠʷ (41) ʠ ʂʳʨʛʳʟʩʪʘʥ (70). 

ɽɸʕʉ ʟʘʥʠʤʘʝʪ ʚʳʩʦʢʠʝ ʧʦʟʠʮʠʠ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ çʨʝʛʠʩʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠè (13 

ʤʝʩʪʦ), çʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʝʪʷʤè (14 ʤʝʩʪʦ), çʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ 

ʢʦʥʪʨʘʢʪʦʚè (20 ʤʝʩʪʦ), çʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʦʚè (27 ʤʝʩʪʦ). ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʘ 

2019 ʛ. ʦʪʤʝʯʘʶʪʩʷ ʚ ɸʨʤʝʥʠʠ (6 ʧʦʟʠʮʠʡ), ɹʝʣʦʨʫʩʩʠʠ (12 ʧʦʟʠʮʠʡ) ʠ ʂʳʨʛʳʟʩʪʘʥʝ (10 

ʧʦʟʠʮʠʡ), ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʈʦʩʩʠʠ ʧʦ 3 ʧʦʟʠʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɹʠʟʥʝʩ-ʰʢʦʣʘ INSEAD, ʂʦʨʥʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʯʝʨʝʟ ɻʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ ʠʥʥʦʚʘʮʠʡ (ɻʀʀ) 

ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 

ɺ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 50 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 129 ʵʢʦʥʦʤʠʢ. ʇʦʟʠʮʠʷ ɽɸʕʉ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʩʪʨʘʥʘʤ ʚʠʜʥʘ ʨʘʟʥʘʷ 

ʪʝʥʜʝʥʮʠʷ: ʫʣʫʯʰʝʥʠʝ ʧʦʟʠʮʠʠ ʧʦ ɸʨʤʝʥʠʠ, ɹʝʣʦʨʫʩʩʠʠ ʠ ʂʳʨʛʳʟʩʪʘʥʫ, ʤʝʩʪʦ ʈʦʩʩʠʠ ʚ 

ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʧʦʟʠʮʠʷ ʂʘʟʘʭʩʪʘʥʘ ʩʥʠʟʠʣʘʩʴ. 

ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʨʝʡʪʠʥʛʝ ɻʀʀ ʚ 2019 ʛ.  ʩʨʝʜʠ ʩʪʨʘʥ ɽɸʕʉ ʥʘʭʦʜʠʪʩʷ ʈʦʩʩʠʷ (46), 

ʥʘ ʚʪʦʨʦʤ ɸʨʤʝʥʠʷ (64), ʜʘʣʝʝ ʩʣʝʜʫʶʪ ɹʝʣʦʨʫʩʩʠʷ (72), ʂʘʟʘʭʩʪʘʥ (79) ʠ ʂʳʨʛʳʟʩʪʘʥ (90) 

(ʩʤ. ʪʘʙʣ. 9). 
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ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʫʙʠʥʜʝʢʩʦʚ ʚ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʟʠʮʠʠ: 

çʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷè (28 ʤʝʩʪʦ), çʨʘʟʚʠʪʦʩʪʴ ʙʠʟʥʝʩʘè (40 ʤʝʩʪʦ), 

çʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡè (50 ʤʝʩʪʦ), çʨʘʟʚʠʪʦʩʪʴ ʨʳʥʢʘè (61 ʤʝʩʪʦ). 

ʆʮʝʥʠʚʘʷ ʧʦʟʠʮʠʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʠ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʩʫʙʠʥʜʝʢʩʘʤ: çʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷè ɸʨʤʝʥʠʷ ʟʘʥʠʤʘʝʪ 107-ʝ ʤʝʩʪʦ, ʂʘʟʘʭʩʪʘʥ 67-ʝ ʤʝʩʪʦ, ɹʝʣʦʨʫʩʩʠʷ 39-ʝ 

ʤʝʩʪʦ ʠ ʈʦʩʩʠʷ 23 ʤʝʩʪʦ; çʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡè: ɹʝʣʘʨʫʩʴ ʟʘʥʠʤʘʝʪ 

51-ʝ ʤʝʩʪʦ, ɸʨʤʝʥʠʷ 54-ʝ ʤʝʩʪʦ, ʂʘʟʘʭʩʪʘʥ 81-ʝ ʤʝʩʪʦ ʠ ʂʳʨʛʳʟʩʪʘʥ 85-ʝ ʤʝʩʪʦ; 

çʨʘʟʚʠʪʦʩʪʴ ʨʳʥʢʘè: ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ (36), ʥʘʠʙʦʣʴʰʝʝ ʚ ʈʦʩʩʠʠ (61). 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʫʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʯʝʨʝʟ ʪʘʢʠʝ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: çʫʯʝʪ ʤʥʝʥʠʷ ʥʘʩʝʣʝʥʠʷè, çʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴè, 

çʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè, çʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè, 

çʚʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘè ʠ çʢʦʥʪʨʦʣʴ ʢʦʨʨʫʧʮʠʠè. ɺʩʝ ʵʪʦ ʚ ʮʝʣʦʤ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʀʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʀʂɻʋ), ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ.   

ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʦʩʪʫʧʥʳʤ ʜʘʥʥʳʤ ʚ 2018 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 103-ʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 

214 ʵʢʦʥʦʤʠʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʣʠʰʴ ʥʘ 1 ʧʦʟʠʮʠʶ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʧʦʟʠʮʠʡ ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ. 

ʇʦ ʠʥʜʠʢʘʪʦʨʫ çʵʬʬʝʢʪʠʚʥʦʩʪ ɹʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʂʘʟʘʭʩʪʘʥ (96), ʚʪʦʨʦʝ ɸʨʤʝʥʠʷ (102), ʪʨʝʪʴʝ ʤʝʩʪʦ ʈʦʩʩʠʷ (103), ʜʘʣʝʝ ɹʝʣʦʨʫʩʩʠʷ (125) ʠ 

ʂʳʨʛʳʟʩʪʘʥ (149). 

ɺ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ʀʂɻʋ ʧʦʟʠʮʠʠ ɽɸʕʉ ʫʣʫʯʰʠʣʠʩʴ ʧʦ 3 ʠʟ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ: 

çʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠè (+15 ʧʦʟʠʮʠʡ), çʢʦʥʪʨʦʣʴ ʥʘʜ 

ʢʦʨʨʫʧʮʠʝʡè (+11 ʧʦʟʠʮʠʡ), çʫʯʝʪ ʤʥʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʦʪʯʝʪʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚè (+1 ʧʦʟʠʮʠʷ). ʉʥʠʞʝʥʠʝ ʧʦʟʠʮʠʡ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʠʥʜʠʢʘʪʦʨʘʤ: çʚʝʨʭʦʚʝʥʩʪʚʦ 

ʟʘʢʦʥʘè (-3 ʧʦʟʠʮʠʠ) ʠ çʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè (-1 ʧʦʟʠʮʠʷ). 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ çʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷè ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦʣʦʞʠʪʝʣʴʥʦʝ. 

ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʉʫʚʝʨʝʥʥʳʝ ʢʨʝʜʠʪʥʳʝ ʨʝʡʪʠʥʛʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʜʝʣʦʚʦʡ 

ʢʣʠʤʘʪ ʠ ʫʨʦʚʝʥʴ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ (ʨʘʟʨʘʙʦʪʯʠʢʠ ï Standard& Poorôs; 

Moodyôs; Fitch). ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʘʤ ɽɸʕʉ ʦʪʤʝʯʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʆʮʝʥʠʪʴ ʠʥʢʣʶʟʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʦʟʚʦʣʷʝʪ ʉʚʦʜʥʳʡ ʠʥʜʝʢʩ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʨʦʩʪʘ (ʉʀʀʈ), ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʂʦʤʠʩʩʠʷ. ʆʥ ʚʢʣʶʯʘʝʪ 
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ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: çʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝè, çʟʘʥʷʪʦʩʪʴè, çʪʦʨʛʦʚʣʷè, çʜʦʩʪʫʧ ʢ 

ʩʦʮʠʘʣʴʥʳʤ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʣʫʛʘʤè, çʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛè, çʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, çʨʳʥʦʢ ʪʨʫʜʘè, çʜʦʭʦʜʳè, çʜʦʩʪʫʧ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶè ʠ çʫʯʘʩʪʠʝ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡè. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʠʥʜʝʢʩ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʝʡʪʠʥʛʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʰʴ ʟʘ 2019 ʛ. (ʩʤ. 

ʪʘʙʣ. 10) [6, ʩ. 53]. ɺ 2019 ʛ. ɽɸʕʉ ʟʘʥʠʤʘʝʪ 36 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʠʟ 86 ʛʦʩʫʜʘʨʩʪʚ. ɽɸʕʉ 

ʟʘʥʠʤʘʝʪ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ʧʦ ʩʫʙʠʥʜʝʢʩʫ çʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶè (5 ʤʝʩʪʦ). 

 

ɺʳʩʦʢʘʷ ʧʦʟʠʮʠʷ ʩʨʝʜʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦ ʉʀʀʈ ʟʘʥʠʤʘʶʪ ɹʝʣʦʨʫʩʩʠʷ (29) ʠ 

ʂʘʟʘʭʩʪʘʥ (30), ʜʘʣʝʝ ï ʈʦʩʩʠʷ (37), ɸʨʤʝʥʠʷ (58) ʠ ʂʳʨʛʳʟʩʪʘʥ (60). ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦ ʜʘʥʥʦʤʫ 

ʠʥʜʝʢʩʫ (ʩʤ. ʪʘʙʣ. 11). 
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ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʧʦʟʠʮʠʡ ɽɸʕʉ ʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʟʘ 2019 ʛ. ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʝʝ: 

- ɸʨʤʝʥʠʷ ʩʦʭʨʘʥʠʣʘ ʧʦʟʠʮʠʠ: ʚ ʪʦʧ-30 ʩʪʨʘʥ ʤʠʨʘ (27 ʤʝʩʪʦ, ʫʣʫʯʰʝʥʠʝ ʥʘ 2 ʧʦʟʠʮʠʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛ.) ʧʦ ʀʕʉ ʠʥʩʪʠʪʫʪʘ ʌʨʝʡʟʝʨʘ; ʚ ʪʦʧ-10 ʩʪʨʘʥ ʤʠʨʘ (10 ʤʝʩʪʦ) ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ çʈʝʛʠʩʪʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡè ʨʝʡʪʠʥʛʘ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè; 

- ɹʝʣʦʨʫʩʩʠʷ ʚʭʦʜʠʪ ʚ ʪʦʧ-30 ʩʪʨʘʥ ʤʠʨʘ: ʩʦʛʣʘʩʥʦ ɸʪʣʘʩʫ ʩʣʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ (29 

ʤʝʩʪʦ); ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷè (24 ʤʝʩʪʦ) ʩʦʛʣʘʩʥʦ ʨʝʡʪʠʥʛʫ çɺʝʜʝʥʠʝ 

ʙʠʟʥʝʩʘè ʧʦ ʩʫʙʠʥʜʝʢʩʫ çʇʠʪʘʥʠʝ ʠ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴè (26 ʤʝʩʪʦ) ʀʉʇ; 

- ʂʘʟʘʭʩʪʘʥ ʩʦʭʨʘʥʠʣ ʧʦʟʠʮʠʠ ʚ ʪʦʧ-30 ʩʪʨʘʥ: ʧʦ ʨʝʡʪʠʥʛʫ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè (28 ʤʝʩʪʦ), 

ʪʘʢʞʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ çʦʙʝʩʧʝʯʝʥʠʝ 

ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚè ʠ çʟʘʱʠʪʘ ʤʠʥʦʨʠʪʘʨʥʳʭ ʘʢʮʠʦʥʝʨʦʚè (4 ʠ 7 ʤʝʩʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘè (25 ʤʝʩʪʦ) ʩʦʛʣʘʩʥʦ ʀɻʂ 

ɺʕʌ; 

- ʂʳʨʛʳʟʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʧ-10 ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʨʝʛʠʩʪʨʘʮʠʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠè (7 ʤʝʩʪʦ) ʠ ʚ ʪʦʧ-20 ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʦʚè (15 

ʤʝʩʪʦ) ʩʦʛʣʘʩʥʦ ʨʝʡʪʠʥʛʫ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè; 

- ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʧ-30 ʩʪʨʘʥ ʤʠʨʘ: ʧʦ ʨʝʡʪʠʥʛʫ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè (31 ʤʝʩʪʦ), ʘ 

ʪʘʢʞʝ ʚ ʪʦʧ-10 ʩʪʨʘʥ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʝʪʷʤè (7 ʤʝʩʪʦ); ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ çʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷè (23 ʤʝʩʪʦ) ɻʀʀ; ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

çʜʦʩʪʫʧ ʢ ʧʨʦʜʚʠʥʫʪʳʤ ʟʥʘʥʠʷʤè (27 ʤʝʩʪʦ) ʀʉʇ. 

ɺ 2019 ʛ. ʩʪʨʘʥ-rʫʯʘʩʪʥʠʮʳ ɽɸʕʉ ʜʦʩʪʠʛʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʧʦʟʠʮʠʡ ʚ ʨʝʡʪʠʥʛʘʭ 

ʧʦ ʪʘʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʢ: 

- çʨʝʛʠʩʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠè (ʨʝʡʪʠʥʛ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè); 

- çʨʝʛʠʩʪʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡè (ʨʝʡʪʠʥʛ çɺʝʜʝʥʠʝ ʙʠʟʥʝʩʘè); 

- çʚʥʝʜʨʝʥʠʝ ʀʂʊè (ʀɻʂ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʂʳʨʛʳʟʩʪʘʥʘ); 

- çʦʙʨʘʟʦʚʘʥʠʝè (ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ); 

- çʜʦʩʪʫʧ ʢ ʙʘʟʦʚʳʤ ʟʥʘʥʠʷʤè (ʀʥʜʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʥʠʟʢʠʭ ʧʦʟʠʮʠʷʭ ʩʪʨʘʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- çʨʘʟʚʠʪʦʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘè (ʀɻʂ); 

- çʫʧʨʘʚʣʝʥʠʝè (ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ); 

- çʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè (ʈʝʡʪʠʥʛ 

ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ); 
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- çʣʠʯʥʳʝ ʧʨʘʚʘè (ʀʥʜʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ); 

- çʣʠʯʥʳʝ ʩʚʦʙʦʜʳè (ʀʥʜʝʢʩ ʇʨʦʮʚʝʪʘʥʠʷ); 

- çʪʝʨʧʠʤʦʩʪʴ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʴè (ʀʥʜʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ); 

- çʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣè (ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʂʳʨʛʳʟʩʪʘʥʘ); 

- çʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷè (ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ). 

ɿʘ 2019 ʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʪʦʛʦʤ 2018 ʛ. ʫ ʚʩʝʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʚʳʷʚʣʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʘʢʠʭ ʨʝʡʪʠʥʛʘʭ ʢʘʢ: 

- ʚʩʝ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ ɽɸʕʉ ʫʣʫʯʰʠʣʠ ʧʦʟʠʮʠʠ ʚ ʀʕʉ ʠʥʩʪʠʪʫʪʘ ʌʨʝʡʟʝʨʘ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʂʳʨʛʳʟʩʪʘʥʘ, ʫ ʢʦʪʦʨʦʛʦ ʧʦʟʠʮʠʷ ʥʝ ʠʟʤʝʥʠʣʘʩʴ); 

- ʪʨʠ ʠʟ ʯʝʪʳʨʝʭ ʩʪʨʘʥ ɽɸʕʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʀɻʂ ɺʕʌ, ʫʣʫʯʰʠʣʠ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. (ɸʨʤʝʥʠʷ, ʂʘʟʘʭʩʪʘʥ ʠ ʂʳʨʛʳʟʩʪʘʥ); 

- ʪʨʠ ʠʟ ʧʷʪʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʫʣʫʯʰʠʣʠ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʀʏʈ (ɸʨʤʝʥʠʷ, 

ɹʝʣʦʨʫʩʩʠʷ ʠ ʂʘʟʘʭʩʪʘʥ. ʇʦʟʠʮʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʈʦʩʩʠʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ); 

- ʤʘʣʳʝ ʵʢʦʥʦʤʠʢʠ ɽɸʕʉ (ʚʢʣʶʯʘʷ ɹʝʣʦʨʫʩʩʠʶ) ʫʣʫʯʰʠʣʠ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ɻʀʀ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʫʣʫʯʰʝʥʠʝ ʚ 2019 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦ 

ʩʫʙʠʥʜʝʢʩʫ çʨʘʟʚʠʪʦʩʪʴ ʨʳʥʢʘè ɻʀʀ: ɸʨʤʝʥʠʷ ʫʣʫʯʰʠʣʘ ʩʚʦʶ ʧʦʟʠʮʠʶ ʥʘ 26 ʤʝʩʪ 

(ʟʘʥʠʤʘʝʪ 55 ʤʝʩʪʦ), ɹʝʣʦʨʫʩʩʠʷ ï ʥʘ 35 ʤʝʩʪ (56 ʤʝʩʪʦ) ʠ ʂʳʨʛʳʟʩʪʘʥ ï ʥʘ 31 ʧʦʟʠʮʠ ʁ

(36 ʤʝʩʪʦ). ɼʘʥʥʳʡ ʩʫʙʠʥʜʝʢʩ ʦʮʝʥʠʚʘʝʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʧʨʦʩʪʦʪʘ ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʦʚ, 

ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʤʠʥʦʨʠʪʘʨʥʳʭ ʘʢʮʠʦʥʝʨʦʚ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʠ ʜʨ. 

ʆʪʤʝʯʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʨʝʡʪʠʥʛʘʤ ʠ ʠʥʜʠʢʘʪʦʨʘʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʝʛʘʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ɹʝʣʦʨʫʩʩʠʠ) ʚ ʨʝʡʪʠʥʛʝ ʀʂɻʋ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè, ʚ 

ʮʝʣʦʤ ʧʦʟʠʮʠʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʦʩʪʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤʠ. 

ɺ 2019 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʧʦʟʠʮʠʡ ʚʩʝʭ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ɽɸʕʉ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʀʉʇ (ɸʨʤʝʥʠʷ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 37 ʧʦʟʠʮʠʡ, ɹʝʣʦʨʫʩʩʠʷ ï ʥʘ 53 ʧʦʟʠʮʠʡ, ʂʘʟʘʭʩʪʘʥ ï ʥʘ 31 ʧʦʟʠʮʠʡ, 

ʂʳʨʛʳʟʩʪʘʥ ï ʥʘ 4 ʧʦʟʠʮʠʠ, ʈʦʩʩʠʷ ï ʥʘ 46 ʧʦʟʠʮʠʡ). 

ʋʯʘʩʪʠʝ ʩʪʨʘʥʳ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ. ʆʙʤʝʥ ʦʧʳʪʦʤ ʚ ʨʘʤʢʘʭ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʘʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʦʟʠʮʠʡ ʩʪʨʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ. 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 2019 ʛ. ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʦʙʤʝʥʘ ʣʫʯʰʠʤʠ 

ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʚ ʨʘʤʢʘʭ ɽɸʕʉ ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ: 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʙʦʜʳ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʝ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 
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ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʤʝʥ ʦʧʳʪʦʤ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʨʠʪʴ ʢʦʤʧʦʥʝʥʪʳ 

(ʩʫʙʠʥʜʝʢʩʳ) ʪʘʢʦʛʦ ʠʥʜʝʢʩʘ, ʢʘʢ ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ (ʚ ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ), ʪʘʢʞʝ 

ʜʦʙʘʚʠʪʴ ʀʥʜʝʢʩ çʩʪʨʘʭʘè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, 

ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ; ʦʧʨʝʜʝʣʠʪʴ ʦʙʝʩʮʝʥʝʥʠʝ ʩʙʝʨʝʞʝʥʠʡ ʥʘʩʝʣʝʥʠʷ; 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ; ʦʮʝʥʠʪʴ ʩʥʠʞʝʥʠʝ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʥʬʣʠʢʪʳ ʚ ʩʝʤʴʝ ʠ ʨʘʟʨʳʚ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ.   

ʅʝ ʤʝʥʴʰʠʡ ʠʥʪʝʨʝʩʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʀʥʜʝʢʩ ʛʝʥʜʝʨʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʦʩʪʠʞʝʥʠʡ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ 

ʞʝʥʱʠʥʘʤʠ, ʫʯʠʪʳʚʘʷ: ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚ ʞʝʥʱʠʥ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ 

ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʝʝ ʨʦʩʪʘ, ʥʦ ʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʤʝʩʪʘ ʠ ʨʦʣʠ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʚʩʝ ʙʦʣʴʰʝ 

ʠʥʚʝʩʪʦʨʦʚ ʚʳʙʠʨʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ 

ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʭ ʩʪʨʘʥ ʥʝ ʦʜʠʥʘʢʦʚʘ. 

ʂʘʞʜʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠʥʚʝʩʪʦʨ ʧʨʝʜʧʦʯʪʝʪ ʚʣʦʞʠʪʴ ʜʝʥʴʛʠ ʢʫʜʘ ʫʛʦʜʥʦ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʨʦʪʠʚ ʨʠʩʢʘ. ʇʦʵʪʦʤʫ, ʚ ʩʣʫʯʘʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʚʙrʦʨ ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʠʥʚʝʩʪʠʨʦʚʘʪʴ, ʘ ʪʘʢʞʝ 

ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʪʘʢʠʭ ʠʥʚʝʩʪʠʮʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʠʥʚʝʩʪʠʮʠʡ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʙʦʨʘ ʩʪʨʘʥʳ, ʢʘʢ ʦʙʲʝʢʪʘ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʤʥʦʞʝʩʪʚʦ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 
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ʦʪʨʘʞʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʝʱʝ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ð ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʚʘʣʶʪʳ. ʕʪʦʪ ʬʘʢʪʦʨ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ 

ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʪʨʘʥʳ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʩʦ ʚʩʝʛʦ 

ʤʠʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʝʛʦ 

ʚʘʣʶʪʳ. 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʘ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʜʨʘʡʚʝʨʳ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ; 

- ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ɻʠʧʦʪʝʟʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʝʛʦ ʚʘʣʶʪʳ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʳʥʢʘ. ʊʘʢʞʝ, ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʩʠʥʪʝʟ. 

ɻʠʧʦʪʝʟʘ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʨʳʥʢʝ, ʝ yʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ 

ʚʘʣʶʪʥʳʭ ʢʦʪʠʨʦʚʦʢ. 

Summary. In context of globalization, attracting foreign investment in the countryôs economy is 

one of the determining factors not only for its growth, but also its place and role in the global 

economy. Therefore, today more and more investors choose international investments since due 

to the influence of globalization described above the investment attractiveness of different 

countries is not the same. 

Every rational investor will  prefer to invest money anywhere only after taking anti-risk 

measures. Therefore, in case of international investment, the first thing is choosing of the country 

to invest in and comprehensive risk assessment of such investment. For this purpose, it is 

necessary to assess the influence of various factors on the possible results of such investments. 
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For the analysis of these factors and the subsequent choice of the country as an investment 

object, it is necessary to evaluate a variety of macroeconomic indicators reflecting the potential 

level of impact of these factors on an international investment project. 

However, there is another indicator that significantly affects decision-making on 

international investment ð volatility of the currency. This factor directly affects the investment 

attractiveness of the country for potential investors from around the world. 

Thus, the main goal of this study is to examine the dependence of the investment 

attractiveness of the country on the volatility of its currency. 

Within the framework of the goal, the following research tasks was formulated: 

- Study main countryôs investment attractiveness factors 

- Analyze main drivers of exchange rate volatility 

- Determine their interconnection 

The hypothesis of the research is that investment attractiveness of the country directly 

depends on its currency fluctuation factor. 

In the framework of this study quantitative research method was used to reveal the current 

state of the international investment market. Generalization of information as well as its 

synthesis was done. 

The hypothesis was proved using the current situation in the international investment market 

and its comparison with the currency volatility factor. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʚʘʣʶʪʥʳʝ ʨʠʩʢʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʪʨʘʥʳ. 

Key words: international investments, exchange rate risk, countryôs investment attractiveness. 

Introduction  

In context of globalization, attracting foreign investment in the countryôs economy is one of 

the determining factors not only for its growth, but also its place and role in the global economy, 

providing solutions to many socio-political aspects. Given the increased competition in the 

global financial market for, the formulation and solution of the risks analysis problem of foreign 

investment is relevant and has its practical significance [6]. 

Regardless of the level of economic development, any government seeks to attract foreign 

capital by obtaining direct and indirect effects from investments. That is why modern scientists 

say that the greatest role in attracting investment play macroeconomic factors, including the 

capacity of the internal market, currency stability, political stability, level infrastructure 

development, availability of skilled labor strength [3]. 

Findings 
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Obviously, every rational investor prefers investing money anywhere only after taking anti-

risk measures [5]. Therefore, in case of international investment, the first thing to choose of the 

country to invest in. A competent choice of such a country allows to automatically reduce 

possible negative impact of many additional risk factors arising from international investment. 

Therefore, it is imperative to conduct such an assessment. 

These factors include [7]: 

- Public policy 

- Economic stability 

- Labor mobility 

- Market potential 

- International relations 

- Legislation and others 

In order to analyze the influence of these factors on the economic conditions of investment, 

it is possible to use fundamental macroeconomic indicators. For their comprehensive assessment, 

one of the rankings of countries regarding the indicator of attractiveness for foreign investment 

was used. This rating was prepared by CEOWORLD magazine [8]. The rankings were based on 

different macroeconomic indicators including corruption, freedom of doing business, workforce, 

investor protection, infrastructure, taxes, quality of life, red tape, and others. 
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Each category of this rating was analyzed and weighted in order to prepare common 

ranking. 

Using these macroeconomic indicators, an investor can evaluate not only investment 

attractiveness of a particular country, but also predict their possible change in the near future. 

This is especially useful for foreign direct investment, as they are usually focused on the medium 

and long term. Therefore, understanding what is expected to be the state of the investing country 

can be extremely useful in making this decision. However, there is another indicator that 

significantly affects decision-making on international investment ð volatility of the currency. 

This factor directly affects the investment attractiveness of the country for potential investors 

from around the world. 

There are two ways of the exchange rate fluctuation analysis: fundamental approach and 

technical approach. 

Technical approach includes identifying patterns in the past behavior of exchange rates. 

Fundamental approach includes reviewing of the main exchange rate movement drivers (e.g., 

growth, employment, trade balances, interest rates, etc.) to construct quantitative models of the 

exchange rate [1]. Fundamental approach includes analysis of the currency volatility driver and 

their interconnection with exchange rate return. 

The most significant economic driver of currency volatility is the ratio of supply and 

demand in the foreign exchange market. The supply and demand for foreign currency depends 

on many factors [2]: 

- Political risk 

- Transactions costs 

- Shipping costs 

- Demand for the currency 

- Arbitrage opportunities and so on 

These factors, if noticed in a timely manner, make it possible to make relatively accurate 

forecasts regarding the tendency of the exchange rate to change. Also, these factors can be used 

in assessing the choice of a country as an object of investment. 

One of the main drivers of currency volatility is the so-called political risk. Sovereign 

governments have the right to regulate the movement of goods, capital, and people across their 

borders. These laws sometimes change in unexpected ways.  This can affect the change in 

exchange rates dramatically [9]. 

One of the most striking examples of the impact of political risk on changes in exchange 

rates is Brexit process. 
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It is clear that all of them have the same feature ï relatively stable currency exchange rate. 

Thus, it can be said that today the countryôs attractiveness for foreign investments strictly 

depends on the dynamics of its exchange rate, as this indicator is associated with significant risks 

for investors. 

Thus, it can be said that investment attractiveness of a country directly depends on many 

uncontrollable factors, which are often impossible to predict [4]. However, using ratings based 

on macroeconomic data and statistical indicators, it is possible to significantly reduce the level of 

possible negative impact from these factors and reduce the level of uncertainty in the conditions 

of international investments. 
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Conclusion 

In modern reality foreign investments have become a common thing in the global economy. 

The main reason of such situation is constantly developing globalization. 

There are always many risks associated with the process of foreign investments arising from 

the specifics of this activity. One of the most significant risk factors that have a huge impact on 

activities related to foreign investment is currency fluctuations, due to which large currency risks 

for investors arises. 

That is why today investors prefer investing in countries with stable currency exchange 

rates, as currency risk makes such significant influence on foreign investment activity and 

countryôs attractiveness for foreign investments strongly depends on the dynamics of its 

exchange rate, as this indicator is associated with significant risks for investors. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʦʡ ʦʪʨʘʩʣʝʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʦʨʦʤ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʆʙʦʙʱʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʫʙʲʝʢʪʦʚ ʋʨʘʣʴʩʢʦʛʦ 

ʤʘʢʨʦʨʝʛʠʦʥʘ ʈʦʩʩʠʠ. ʆʙʦʩʥʦʚʘʥʘ ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, 

ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʆʪʤʝʯʝʥʳ ʙʘʟʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʪʝʥʜʝʥʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

Summary. The article establishes that in the new economic relations the multifunctional impact 

of infrastructure of various industries becomes a factor in the coordination of public interests in 

rural areas. The main problems and features of the spatial development of the infrastructure of 

rural areas are generalized on the example of the subjects of the Ural macroregion of Russia. The 

equivalence of the development of industrial, social, ecological and institutional infrastructure of 
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rural areas for a strategic perspective has been substantiated. The basic directions of overcoming 

the negative tendencies of infrastructural arrangement of rural areas are noted. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. 

Keywods: infrastructure, rural areas, regional economy, spatial development.  

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʦʡ ʩʬʝʨ rʥʘʫʢʠ ʟʘ ʧʨʝʜʝʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʥʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [1]. ɼʠʥʘʤʠʯʥʦ 

ʤʝʥʷʶʱʠʝʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʙʳʚʘʝʪ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʦʙʦʩʪʨʷʶʪ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ. ɺ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚ ʥʦʚʦʤ ʨʘʢʫʨʩʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʩ ʧʦʟʠʮʠʠ ʟʥʘʯʠʤʦʩʪʠ ʜʘʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʦʩʚʦʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ ʩʫʙʲʝʢʪʦʚ ʩʪʨʘʥʳ ʩʦ ʚʩʝʤ ʢʦʤʧʣʝʢʩʦʤ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʨʦʙʣʝʤ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ [2]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʚʦʜʠʪʩʷ ʚʦʧʨʦʩʘʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʛʦ 

ʨʝʩʫʨʩʘ ʧʨʝʦʜʦʣʝʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʚʥʫʪʨʠʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʩʧʨʦʧʦʨʮʠʡ ʚ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʩʫʙʲʝʢʪʦʚ ʩʪʨʘʥʳ, ʩʣʦʞʠʚʰʝʛʦʩʷ ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʦʤ  [3]. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʦʚʣʝʯʝʥʥʳʡ ʚ ʘʛʨʘʨʥʫʶ 

ʵʢʦʥʦʤʠʢʫ ʨʝʩʫʨʩʥʳʡ ʨʝʟʝʨʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʥʘʫʯʥʦʤ 

ʘʩʧʝʢʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʧʨʦʙʣʝʤ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʦʚ, ʚʳʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ ʚʘʞʥʝʡʰʠʭ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

ʄʝʪʦʜʳ ʠʣʠ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠ ʤʝʪʦʜʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʠʷ 

ʧʨʦʙʣʝʤ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ʍʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʠʥʞʝʥʝʨʥʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ï 

ʥʝʦʪʲʝʤʣʝʤʳʡ ʩʝʛʤʝʥʪ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʨʛʘʥʠʯʥʦ ʩʚʷʟʘʥʥʳʡ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ 

ʩʚʷʟʷʤʠ ʩʦ ʚʩʝʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʠʜʝʘʣʝ ʚʳʩʪʫʧʘʶʱʠʡ ʢʘʢ ʝʜʠʥʳʡ 

ʦʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ çʧʝʨʝʢʨʝʩʪʥʦʝè ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʦʨʦʤ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [4]. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʪʥʝʩʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʢ ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʘʛʨʘʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ [5]. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ ʥʦʚʘʮʠʠ ʚ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʤʝʞʦʪʨʘʩʣʝʚʦʤ ʨʘʢʫʨʩʝ ʠʤʝʝʪ ʥʝ ʟʘʢʦʥʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʧʣʦʱʝʥʦ ʚ ʧʨʘʢʪʠʢʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʪʘʝʪʩʷ ʙʝʟ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʘ ʚʳʨʘʙʦʪʢʠ ʘʜʝʢʚʘʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʧʦ 

ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʧʨʠʥʮʠʧʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʠʥʪʝʨʝʩʦʚ [6]. 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʤ  r ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʋʨʘʣʴʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ï ʢʘʢ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʣʦʚʥʦ ʮʝʣʦʩʪʥʦʡ ʠ ʧʦʣʠʩʪʨʫʢʪʫʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʮʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʝʜʠʥʩʪʚʝ ʦʙʱʠʭ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʤʦʢ ʠ 

ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʩʫʙʲʝʢʪʘʭ ʩʪʨʘʥʳ [7]. 

ʈʝʘʣʠʟʘʮʠʷ ʨʷʜʘ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʥʝʩʣʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʣʦʜʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʋʨʘʣʴʩʢʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʳʙʳʪʠʷ ʠʟ ʦʙʦʨʦʪʘ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʷ ʧʘʨʢʘ ʘʛʨʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʥʘ ʨʠʩʫʥʢʝ 1 ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʥʘʣʠʯʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 
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ɼʘʥʥʘʷ ʥʝʛʘʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʘʢʪʠʯʝʩʢʦʡ ʣʠʢʚʠʜʘʮʠʝʡ 

ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʋʨʘʣʴʩʢʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʏʝʣʷʙʠʥʩʢʦʡ ʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ʏʫʪʴ ʣʫʯʰʝ ʩʠʪʫʘʮʠʷ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʩʝʢʪʦʨʝ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ɹʘʰʢʠʨʠʠ ʠ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʫʩʪʦʡʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚʣʘʩʪʠ 

ʦʙʝʩʧʝʯʠʣʠ ʨʝʘʣʠʟʘʮʠʶ ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ɸʇʂ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʤʦʱʥʦʩʪʝʡ, ʥʘʨʷʜʫ ʩ ʜʝʡʩʪʚʝʥʥʳʤ 

ʫʯʘʩʪʠʝʤ ʢʨʫʧʥʦʛʦ ʘʛʨʦʙʠʟʥʝʩʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤ ʦʙʫʩʪʨʦʡʩʪʚʝ ʦʪʤʝʯʝʥʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʜʥʦʡ ʦʪʨʘʩʣʝʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʜʘʥʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [9]. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ 

ʩʫʙʲʝʢʪʦʚ ʋʨʘʣʴʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 2). 
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ʅʝʩʦʤʥʝʥʥʦ, ʣʠʜʝʨʩʪʚʦ ʚ 2019 ʛʦʜʫ ʧʦ ʜʦʣʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʦʪ 

ʦʙʲʝʤʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʘʛʨʘʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʂʫʨʛʘʥʩʢʦʡ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʪʤʝʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʨʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛʜʝ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʨʳ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʥʝʩʚʷʟʘʥʥʦʡè ʧʦʜʜʝʨʞʢʠ ʘʛʨʦʙʠʟʥʝʩʘ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɿʘʪʨʘʛʠʚʘʷ ʘʩʧʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝʣʴʟʷ ʥʝ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʝʡ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʠʤʠ ʦʢʘʟʳʚʘʝʤʦʝ ʥʝʩʫʪ ʟʘ ʩʦʙʦʡ ʪʘʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʙʫʜʫʱʝʤ [10]. 

ʊʘʢ, ʨʠʩʫʥʦʢ 3 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʩʫʙʲʝʢʪʦʚ ʋʨʘʣʴʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʠʯʥʳʭ ʢʦʝʢ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ. 

 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
197 

 

ʇʦʛʦʥʷ ʟʘ ʧʩʝʚʜʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʜʣʷ ʘʛʨʘʨʠʝʚ. ʇʦʩʣʝʜʩʪʚʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʩʯʝʪʦʚ 

ʦʩʦʙʝʥʥʦ ʪʨʝʚʦʞʥʦ ʧʨʦʷʚʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʦʚʠʨʫʩʘ. ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʣʝʪʦʤ 2020 ʛʦʜʘ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʣʘʩʪʷʤʠ ʜʘʞʝ ʙʳʣʦ ʧʨʦʜʝʢʣʘʨʠʨʦʚʘʥʦ  ʨʝʰʝʥʠʝ ʦ 

ʧʨʠʦʩʪʘʥʦʚʢʝ ʫʢʨʫʧʥʝʥʠʷ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ, ʚʢʣʶʯʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠ ̫ ʚ ʋʨʘʣʴʩʢʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ, ʚʦʧʨʝʢʠ 

ʫʪʚʝʨʞʜʝʥʠʷʤ çʦʧʪʠʤʠʟʘʪʦʨʦʚè ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʤʝʥʷʣʘʩʴ ʥʝ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦ, ʘ 

ʚ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʘʭ ʜʘʞʝ ʚʳʨʦʩʣʘ (ʨʠʩʫʥʦʢ 4). 

 

ʋʧʘʜʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪʨʘʟʠʣʩʷ ʥʘ ʤʦʪʠʚʘʮʠʠ ʘʛʨʘʨʠʝʚ ʢ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʚ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʫʙʲʝʢʪʦʚ ʋʨʘʣʴʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ 

ʧʦʷʚʣʷʶʪʩ ̫ ʥʦʚʳʝ ʩʣʦʠ ʬʦʨʤʘʣʴʥʦ ʘʛʨʘʨʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠ ʚʝʜʫʱʝʛʦ ʘʢʪʠʚʥʫʶ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʛʦʨʦʜʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʚʩʪʨʝʯʥʘʷ ʤʠʛʨʘʮʠʷè). ɺ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʠʥʳʝ ʪʠʧʳ ʧʦʚʝʜʝʥʠʷ, ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʮʠʘʣʴʥʳʝ ʟʘʧʨʦʩʳ ʢ 

ʢʘʯʝʩʪʚʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʤ ʫʩʣʦʚʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʝʤʳʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʚʝʜʝʥʠʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʜʦʤʦʚ ʠ 

ʦʙʲʝʢʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʨʠʩʫʥʦʢ 4). 
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ʃʠʜʝʨʘʤʠ ʩʨʝʜʠ ʫʨʘʣʴʩʢʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʚʦʟʚʝʜʝʥʠʶ ʞʠʣʴʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʨʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʘʛʨʘʨʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʚʷʟʘʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚʩʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʚʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ, ʠʩʪʦʯʥʠʢʦʚ ʦʙʝʩʧʝʯʝʥʠʷ, ʣʦʢʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ [11]. 

ʆʙʦʩʪʨʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʧʨʷʤʦʡ ʧʦʜʜʝʨʞʢʠ ʘʛʨʘʨʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚʳʜʚʠʛʘʶʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʟʘʜʘʯʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʠ ʯʝʤ, ʥʘʨʷʜʫ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʟʘʜʘʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʪʨʝʙʫʶʪ ʫʜʝʣʝʥʠʷ ʥʝ 

ʤʝʥʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʦʙʦʩʪʨʝʥʠʶ 

ʩʣʦʞʠʚʰʝʛʦʩʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ ʠ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʧʦʪʝʥʮʠʘʣʦʚ ʠ 

ʨʝʩʫʨʩʦʚ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʟʠʮʠʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʦʚ. 
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ʄʥʦʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʩʫʙʲʝʢʪʦʚ ʋʨʘʣʴʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʢʦʧʠʚʰʠʭʩʷ ʧʨʦʙʣʝʤ ʠ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʢʘʯʝʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʝʮʠʬʠʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʭ 

ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

- ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʥʝʜʨʝʥʠʷ ʜʨʫʛʠʭ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʝʨ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʙʲʝʢʪʘ ʩʪʨʘʥʳ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʠ ʤʝʞʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

- ʚʳʨʘʙʦʪʢʠ ʥʦʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʠʭ ʨʝʰʝʥʠʷ ʠ ʜʨ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʨʤʠʨʫʝʪ ʙʘʟʫ ʜʣʷ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʦʛʨʘʤʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʫʙʲʝʢʪʘʭ ʩʪʨʘʥʳ. 

ɺʳʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʘʣʠʟʫʝʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʝʰʝʥʠʝ ʥʦʚʳʭ ʟʘʜʘʯ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [12]. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘ ʢʘʢ 

ʨʘʟʥʦʧʣʘʥʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʠ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʆʨʠʝʥʪʠʨʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʣʠʯʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʦʩʥʦʚ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʦʙʲʝʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʪʝʥʜʝʥʮʠʡ ʠ 

ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦ ʚʩʝʤ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʠ. 

ɿʘʪʨʦʥʫʪʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʩʤʳʩʣʝʥʠʷ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ. 
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ʕʢʦʥʦʤʠʢʘ çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʝʜʦʙʳʯʠ 

Economics of Tight Oil Production 
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ʍʘʨʪʫʢʦʚ ɽ.ʄ.,  

ʜʦʢʪʦʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʫʥʠʚʝʨʩʠʪʝʪ) 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʄɻʀʄʆ) ʄʀɼ ʈʦʩʩʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʎʝʥʪʨʘ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʙʠʟʥʝʩʘ (CPBS) ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ɻʨʫʧʧʳ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʩʳʨʴʝʚʦʛʦ ʨʳʥʢʘ (GAPMER), ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ (ʧʦ ʙʳʚʰʝʤʫ ʉʉʉʈ) 

ʞʝʥʝʚʩʢʦʡ ʢʦʤʧʘʥʠʠ Petro-Logistics SA 

Khartukov  Eugene 

ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʠ (ʥʝʬʪʠ ʧʣʦʪʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ), ʠʭ ʫʨʦʚʝʥʴ, ʩʪʨʫʢʪʫʨʘ ʠ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʉʐɸ ʠ ʚ ʈʦʩʩʠʠ 

Summary. Costs of tight oil production, their levels, compositions, and formation factors in the 

USA and Russia are analyzed 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʉʣʘʥʮʝʚʘʷè ʥʝʬʪʴ, ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʝ/ʧʣʦʪʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, 

ʟʘʪʨʘʪʳ/ʨʘʩʭʦʜʳ/ʠʟʜʝʨʞʢʠ, ʜʦʙʳʯʘ, ʙʫʨʝʥʠʝ, ʩʢʚʘʞʠʥʘ, ʉʐɸ, ʈʦʩʩʠʷ 

Key Words: Tight oil, ʩost, production, drilling, well/borehole, the USA, Russia 

 ɺʦʦʙʱʝ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, çʩʣʘʥʮʝʚʘʷ ʥʝʬʪʴè (shale oil) ï ʜʘʣʝʢʦ ʥʝ ʥʘʫʯʥʳʡ ʪʝʨʤʠʥ, 

ʢʦʪʦʨʳʡ ʦʜʥʘʢʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʝ ʥʝʬʪʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʩʣʘʥʮʝʚʦʛʦ ʪʠʧʘ ʠ ʤʦʞʝʪ ʣʝʛʢʦ ʙʳʪʴ ʩʧʫʪʘʥ ʩ ʥʝʬʪʴʶ, ʠʣʠ ʩʣʘʥʮʝʚʦʡ ʩʤʦʣʦʡ, ʧʦʣʫʯʘʝʤʦʡ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʙʦʛʘʪʳʭ ʢʝʨʦʛʝʥʦʤ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʠ ʫʩʧʝʰʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʳʭ ʨʝʪʦʨʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʕʩʪʦʥʠʠ, ɹʨʘʟʠʣʠʠ ʠ 

ʂʠʪʘʝ, ʥʦ ʧʦʢʘ ʥʝ ʜʦʩʪʫʧʥʳʭ ï ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ 

ʉʐɸ, ʛʜʝ ʚ ʉʢʘʣʠʩʪʳʭ ʛʦʨʘʭ ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʛʨʠʥ-ʨʠʚʝʨʩʢʠʝ ʩʣʘʥʮʳ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʞʫʨʥʘʣʠʩʪʳ ʜʘʞʝ ʧʨʠʜʫʤʘʣʠ çʢʨʫʪʦʝè ʠ ʟʚʫʯʥʦʝ (ʥʦ ʢʨʘʡʥʝ ʩʦʤʥʠʪʝʣʴʥʦʝ) 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʋɺ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ï çʩʣʘʥʮʝʚʘʷ ʨʝʚʦʣʶʮʠʷè (shale revolu-tion), ʬʨʠʚʦʣʴʥʦ ʧʨʠʤʝʥʷʝʤʦʝ 

ʦʙʳʯʥʦ ʢ ʜʦʙʳʯʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʉʐɸ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʠʟʙʝʞʥʦʡ ʧʫʪʘʥʠʮ r
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ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦ-ʚʘʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʝʬʪʷʥʠʢʘʤʠ ʪʝʨʤʠʥʘ çʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʡè (tight). 

 

ʀʟʣʝʯʝʥʠʝ ʥʝʬʪʠ ʠʣʠ ʛʘʟʘ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʦʩʘʜʦʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʝʡ (ʩʤ. ʥʠʞʝ) ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʨʘʟ-

ʜʨʦʙʣʝʥʠʷ (fracking, fracturing) ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʙʫʨʝʥʠʝʤ. 

ʇʨʠʤʝʨʥʦ ʦʜʥʘ ʧʷʪʘʷ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʈʦʩʩʠʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʧʨʠʫʨʦʯʝʥʥʘʷ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ɹʘʞʝʥʦʚʩʢʦʡ, ɸʙʘʣʘʢʩʢʦʡ, ʍʘʜʫʤʩʢʦʡ ʠ ɼʦʤʘʥʠʢʩʢʦʡ ʩʚʠʪʘʤ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ [1]. 

ʆʯʝʥʴ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʦʙʱʠʝ ʧʨʦʛʥʦʟʳ ʠʩʭʦʜʠʣʠ ʦʪ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ (ʈʦʩʥʝʜʨʘ). ʊʘʢ, ʧʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥʢʘʤ, ʦʙʱʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠʟ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ 1 ʤʣʥ. ʙʘʨʨ./ʩʫʪ ʢ 2025 ʛ. ʠ ʜʦʩʪʠʯʴ 

1,7 ʤʣʥ. ʙʘʨʨ./ʩʫʪ ʢ 2030 ʛ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʛʥʦʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ 

(ʄʠʥʵʥʝʨʛʦ ʈʌ), ʢʦʪʦʨʦʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʯʪʠ ʧʦʣʥʫʶ ʧʨʠʚʘʪʠʟʘʮʠʶ ʦʪʨʘʩʣʠ, ʥʝʩʨʘʚʥʝʥʥʦ 

ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʣʘʥʦʚ ʨʦʩʩʠʡʩʢʠʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʙʳʣ ʙʦʣʝʝ 

ʩʜʝʨʞʘʥʥʳʤ ï ʄʠʥʵʥʝʨʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʣʦ ʜʦʙʳʯʫ çʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠè ʚ ʩʪʨʘʥʝ ʥʘ ʫʨʦʚʥʝ 

440 000 ʙʘʨʨ./ʩʫʪ ʢ 2020 ʛ. ʠ ʝ yʩʥʠʞʝʥʠʝ ʜʦ 400 000 ʙʘʨʨ./ʩʫʪ ʢ 2025 ʛ. ʠ 0,8 ʤʣʥ. ʙʘʨʨ./ʩʫʪ 

ʢ 2030 ʛ. ʧʨʦʪʠʚ ʧʦʨʷʜʢʘ 20 000 ʙʘʨʨ./ʩʫʪ ʚ 2013 ʛ. (ʈʠʩ. 1). 
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ɺʦʦʙʱʝ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, çʩʣʘʥʮʝʚʘʷ ʥʝʬʪʴè (shale oil) ï ʜʘʣʝʢʦ ʥʝ ʥʘʫʯʥʳʡ ʪʝʨʤʠʥ, 

ʢʦʪʦʨʳʡ ʦʜʥʘʢʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʝ ʥʝʬʪʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʩʣʘʥʮʝʚʦʛʦ ʪʠʧʘ ʠ ʤʦʞʝʪ ʣʝʛʢʦ ʙʳʪʴ ʩʧʫʪʘʥ ʩ ʥʝʬʪʴʶ, ʠʣʠ ʩʣʘʥʮʝʚʦʡ ʩʤʦʣʦʡ, ʧʦʣʫʯʘʝʤʦʡ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʙʦʛʘʪʳʭ ʢʝʨʦʛʝʥʦʤ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʠ ʫʩʧʝʰʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʳʭ ʨʝʪʦʨʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʕʩʪʦʥʠʠ, ɹʨʘʟʠʣʠʠ ʠ 

ʂʠʪʘʝ, ʥʦ ʧʦʢʘ ʥʝ ʜʦʩʪʫʧʥʳʭ ï ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ 

ʉʐɸ, ʛʜʝ ʚ ʉʢʘʣʠʩʪʳʭ ʛʦʨʘʭ ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʛʨʠʥ-ʨʠʚʝʨʩʢʠʝ ʩʣʘʥʮʳ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʞʫʨʥʘʣʠʩʪʳ ʜʘʞʝ ʧʨʠʜʫʤʘʣʠ çʢʨʫʪʦʝè ʠ ʟʚʫʯʥʦʝ (ʥʦ ʢʨʘʡʥʝ ʩʦʤʥʠʪʝʣʴʥʦʝ) 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʋɺ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ï çʩʣʘʥʮʝʚʘʷ ʨʝʚʦʣʶʮʠʷè (shale revolution), ʬʨʠʚʦʣʴʥʦ ʧʨʠʤʝʥʷʝʤʦʝ 

ʦʙʳʯʥʦ ʢ ʜʦʙʳʯʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʉʐɸ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʠʟʙʝʞʥʦʡ ʧʫʪʘʥʠʮʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʝʬʪʷʥʠʢʘʤʠ ʪʝʨʤʠʥʘ çʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʡè (tight oil/gas). 

ʀʟʣʝʯʝʥʠʝ ʥʝʬʪʠ ʠʣʠ ʛʘʟʘ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʦʩʘʜʦʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʝʡ (ʩʤ. ʥʠʞʝ) ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʨʘʟ-

ʜʨʦʙʣʝʥʠʷ (fracking, fracturing) ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʙʫʨʝʥʠʝʤ. 

ʆʜʥʘ ʧʷʪʘʷ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʈʦʩʩʠʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʧʨʠʫʨʦʯʝʥʥʘʷ ʚ ʦʩʥʦʚʥʦʤ ʢ 

ɹʘʞʝʥʦʚʩʢʦʡ, ɸʙʘʣʘʢʩʢʦʡ, ʍʘʜʫʤʩʢʦʡ ʠ ɼʦʤʘʥʠʢʩʢʦʡ ʩʚʠʪʘʤ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ [1]. 

 

ɽʱ y ʚ 2011 ʛ., ʩʪʨʝʤʷʩʴ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʥʘʯʘʣʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ. ɺ ʠʶʣʝ ʵʪʦʛʦ ʛʦʜʘ ɻʦʩʜʫʤʘ ʧʨʠʥʷʣʘ ʟʘʢʦʥʦʧʨʦʝʢʪ ʦ 
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ʩʥʠʞʝʥʠʠ ʥʘʣʦʛʘ ʥʘ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʅɼʇʀ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ 

ʥʘʣʦʛʦʚʦʡ ʩʭʝʤʝ, ʝʩʣʠ ʩʢʚʘʞʠʥʘ ʚ ʩʚʠʪʝ ɹʘʞʝʥʦʚʘ (ʠ ʜʨʫʛʠʭ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ 

ʥʝʬʪʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ) ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ, ʜʦʭʦʜʳ ʦʪ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʩʢʚʘʞʠʥʳ ʙʫʜʫʪ ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ ʧʷʪʠ ʣʝʪ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʥʦ ʵʪʦʪ ʥʫʣʝʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʣʷ 

ʚʩʝʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʙʨʠʪʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɼʞʝʡʤʩ 

ʍʝʥʜʝʨʩʦʥ ʠʟ ʆʢʩʬʦʨʜʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (OIES), ʝʩʣʠ ʙ  r

ʨʦʩʩʠʡʩʢʘʷ ʵʢʩʧʦʨʪʥʘʷ ʮʝʥʘ ʥʘ ʥʝʬʪʴ ʦʩʪʘʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ ʥʘ ʫʨʦʚʥʝ $100/ʙʘʨʨ., 

ʥʳʥʝʰʥʷʷ ʩʪʨʫʢʪʫʨʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʣʘ ʙ  r ʥʦʨʤʫ 

ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ (IRR) ʥʘ ʫʨʦʚʥʝ ð 5% ʠ ʧʦʪʨʝʙʦʚʘʣʘ ʙ  rʵʢʩʧʦʨʪʥʦʡ ʮʝʥʳ ʚ ʨʘʟʤʝʨʝ 

$200/ʙʘʨʨ. ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʨʦʚʥʷ IRR ʚ 15% [2]. 

ʊʝʧʝʨʴ ʞʝ, ʢʦʛʜʘ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʜʣʷ ʥʝʬʪʠ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʩ ʥʘʯʘʣʘ ʩʝʥʪʷʙʨʷ 2013 ʛ., ʥʫʣʝʚʘʷ ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ (ʅɼʇʀ) ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʥʝʬʪʠ ʥʝʬʪʝʥʦʩ-ʥʳʭ ʧʦʨʦʜ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 0-2 

ʤʠʣʣʠʜʘʨʩʠ (ʤɼ) ʚʢʣʶʯʠʪʝʣʴʥʦ (ʪʦ ʝʩʪʴ ʩʚʠʪ ɹʘʞʝʥʘ, ɸʙʘʣʘʢʘ, ʍʘʜʫʤʘ ʠ ɼʦʤʘʥʠʢʘ) ʚ 

ʪʝʯʝʥʠʝ 180 ʥʘʣʦʛʦʚʳʭ ʧʝʨʠʦ-ʜʦʚ (ʪ.ʝ. ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ). ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʥʝʬʪʴ 

ʧʦʣʫʯʠʣʘ ʣʴʛʦʪʫ ʚ ʬʦʨʤʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʥʦʡ ʵʢʩʧʦʨʪʥʦʡ ʧʦʰʣʠʥʳ (ʜʦ 10% 

ʚʝʣʠʯʠʥʳ ʦʙʳʯʥʦʡ ʚʳʚʦʟʥʦʡ ʧʦʰʣʠʥʳ) ʩʨʦʢʦʤ ʥʘ 10 ʣʝʪ ï ʜʦ ʩʝʥʪʷʙʨʷ 2023 ʛ. [3]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʉʐɸ ï ʢʨʫʧʥʝʡʰʝʡ ʩʣʘʥʮʝʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʩʪʨʘʥʳ ʤʠʨʘ ï 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2030 ʛ. ʜʦʙʳʯʘ çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʠ ʚʦʟʨʘʩʪʸʪ ʜʦ 7-14 ʤʣʥ. ʙʘʨʨ./ʩʫʪ 

(350-700 ʤʣʥ. ʪ ʚ ʛʦʜ) ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ 6 ʤʣʥ. ʙʘʨʨ./ʩʫʪ ʚ 2018 ʛ. (ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʡ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʝʬʪʝʜʦʙʳʯʠ) [4]. ʇʨʠ ʵʪʦʤ, ʧʦ ʥʝʜʘʚʥʝʤʫ ʧʨʦʛʥʦʟʫ ɸʤʝʨʠʢʘʥʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʛʝʦʣʦʛʦʚ (AAPG), ʚ 2030 ʛ. ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʇʝʨʤʩʢʦʛʦ ʅɻɹ, 

ʛʜʝ ʨʘʩʧʦ-ʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʡʦʥʳ çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʝʜʦʙʳʯʠ, ʙʫʜʝʪ ʜʦʙʳʚʘʪʴʩʷ ʥʝ 

ʤʝʥʝʝ 10,5 ʤʣʥ. ʙʘʨʨ./ʩʫʪ ʥʝʬʪʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʬʦʨʤʘʮʠʡ (ʈʠʩ. 2). 
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ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʝʢʫʣʷʮʠʡ ʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴ-ʥʦ ʫʜʝʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ ʥʘ ʜʦʙʳʯʫ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠè (ʧʨʘ-ʚʠʣʴʥʝʝ: ʥʝʬʪʠ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ, ʧʣʦʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ) ʚ ʉʐɸ. ʍʦʪʷ ʠʥʦʛʜʘ ʠ ʧʫʙʣʠʢʫʶʪʩʷ ʦʮʝʥʢʠ 

ʩʨʝʜʥʠʭ ʠʟʜʝʨʞʝʢ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʣʘʥʮʝʚʦʡ ʥʝʬʪʝʜʦʙʳʯʠ, ʚʘʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʟʘʪʨʘʪʳ ʧʦ ʜʦʙʳʯʝ ʥʝʬʪʠ ʠʟ ʥʠʟʢʦ-ʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʐʪʘʪʘʭ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʡʦʥʘʤ ʜʦʙʳ-ʯʠ (ʬʦʨʤʘʮʠʷʤ) ʠ ʦʪʜʝʣʴʥʳʤ ʧʨʦʝʢʪʘʤ. ʅʘ ʨʠʩʫʥʢʝ 4 

ʧʦʢʘʟʘʥʦ ʵʪʦ ʨʘʟʣʠʯʠʝ ʥʘ ʧʨʠʤʝʨʝ ʙʝʟʫʙʳʪʦʯʥʳʭ ʤʠʥʠʤʘʣʴʥʦ ʧʨʦʜʘʞʥʳʭ ʮʝʥ (ʄʇʎ), 

ʠʣʠ, ʧʦ-ʜʨʫʛʦʤʫ, ʧʦʣʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʪʨʘʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʢʫʧʘʝʤʦʩʪʴ ʚʣʦ-ʞʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʠ ʩʪʘʚʢʝ ʝʞʝʛʦʜʥʦʛʦ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 15%, ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ 

çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʝʜʦʙʳʯʠ, ʢʘʢ ʀʛʣ-ʌʦʨʜ ʚ ʰʪʘʪʝ ʊʝʭʘʩ ï ʚʦʩ-ʪʦʢ ʠ ʟʘʧʘʜ ʬʦʨʤʘʮʠʠ, 

ɹʘʢʢʝʥ ʚ ʉʝʚʝʨʥʦʡ ɼʘʢʦʪʝ, ʚʢʣʶʯʘʷ ʊʨʠ-ʌʦʨʢʩ, ʠ ʅʠʦʙʨʘʨʘ ʚ ʰʪʘʪʘʭ ʂʦʣʦʨʘʜʦ, 

ɺʘʡʦʤʠʥʛ, ʅʝʙʨʘʩʢʘ ʠ ʂʘʥʟʘʩ. 

 

ʕʪʦ ʞʝ ʦʪʯʸʪʣʠʚʦ ʚʠʜʥʦ ʠ ʥʘ ʨʠʩ. 5, ʧʦʢʘʟʳʚʘʶʱʝʤ ʄʇʎ ʥʘ çʩʣʘʥʮʝ-ʚʳʝè ʥʝʬʪʴ ʠ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʮʠʡ ʉʐɸ ʧʦ ʦʮʝʥʢʝ ʙʘʟʠ-ʨʫʶʱʝʛʦ ʚ ʐʘʨʣʦʪʪʝ (ʉʝʚʝʨʥʘʷ 

ʂʘʨʦʣʠʥʘ) Bank of America. 
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ɽʩʣʠ ʞʝ ʛʦʚʦʨʠʪʴ ʢʦʥʢʨʝʪʥʦ ʦ ʩʨʝʜʥʠʭ ʠʟʜʝʨʞʢʘʭ ʜʦʙʳʯʠ çʩʣʘʥʮʝʚʦʡ ʥʝʬʪʠè ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʬʦʨʤʘʮʠʠ ʀʛʣ-ʌʦʨʜ, ʪʦ ʚ 2018 ʛ. ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ, ʧʦ ʦʮʝʥʢʝ, ʤʝʥʝʝ 

$17/ʙʘʨʨ., ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʦʣʶ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠʭʦ-ʜʠʣʦʩʴ $7,56/ʙʘʨʨ. (ʠʣʠ ʧʦʯʪʠ 

45%) (ʈʠʩ. 6). 
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ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩʦ ʚ ʩʨʝʜʥʝʤ ʤʝʥʝʝ ʚʳʩʦʢʠʤʠ ʠʟʜʝʨʞʢʘʤʠ ʜʦʙʳʯʠ 

çʪʨʘʜʠʮʠʦʥʥʦʡè ʥʝʬʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʦʮʝʥʢʘʤʠ ʥʦʨʚʝʞʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʬʠʨʤʳ Rystad Energy, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʪʦʨʳʤʠ ʧʦʣʥʳʝ ʠʟʜʝʨʞʢʠ çʩʣʘʥʮʝ-ʚʦʡè ʥʝʬʪʝʜʦʙʳʯʠ ʚ ʬʦʨʤʘʮʠʠ ʀʛʣ-

ʌʦʨʜ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʩʨʝʜʥʠʤ (ʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʠʣʴʥʦ ʟʘʚʳʰʝʥʥʳʤ) ʫʜʝʣʴʥʳʤ 

ʨʘʩʭʦʜʘʤ ʥʘ ʜʦʙʳʯʫ çʦʙʳʯʥʦʡè ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ (ʈʠʩ. 7). 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʠʟʜʝʨʞʢʠ çʩʣʘʥʮʝʚʦʡè ʥʝʬʪʝʜʦʙʳʯʠ ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʫʨʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʛʦ-ʩʪʦʷʱʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠ ʬʨʘʥʢʠʨʦʚʘʥʠʝʤ ʧʣʦʪʥʳʭ ʥʝʬʪʝʥʦʩ-ʥʳʭ ʧʦʨʦʜ. ɽʩʣʠ ʜʝʙʠʪ 

ʦʙʳʯʥʦʡ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳ ʝʞʝʛʦʜʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ 6%, ʪʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ, ʧʨʦʙʫʨʝʥʥʘʷ ʚ ʪʦʣʱʝ ʧʣʦʪʥʳʭ ʥʝʬʪʝʥʦʩʥʳʭ ʧʦʨʦʜ, 
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çʠʩʪʦʱʘʝʪʩʷè ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ (ʈʠʩ. 8), ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʠʟʙʝʞʥʦʩʪʠ ʙʫʨʝʥʠʷ ʥʦʚʳʭ 

ʩʢʚʘʞʠʥ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʚʪʦʨʠʪʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʠʣʴʥʳʝ ʠ 

ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʨʦʩʪ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

Summary. In the modern world, the formation of an effective national innovation system is a 

strategically important task, the solution of which ensures stable economic growth and 

competitiveness of the national economy. In this article, the author analyzes the development of 

innovation policy in Russia according to the Global Innovation Index, analyzes the strengths and 

weaknesses of the innovation system in Russia. As a result, the author presents recommendations 

for improving the innovation policy, which in the future may affect the growth of its 

competitiveness. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, 

ɻʣʦʙʘʣʴʥʳʡ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʀʥʜʝʢʩ. 

Keywords: innovation, innovation system, innovation policy, Global Innovation Index. 
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ɺʚʝʜʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʥʦʟʳ ʄʠʨʦʚʦʛʦ ʙʘʥʢʘ ʠ ʨʷʜʘ ʨʝʡʪʠʥʛʦʚʳʭ ʘʛʝʥʪʩʪʚ ʦ 

ʩʫʱʝʩʪʚʝʥʥʦʤ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʵʢʦʥʦʤʠʢʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ, ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ [1]. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʢʫ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʠʟʦʣʠʨʦʚʘʥʦ, ʘ ʟʘ ʩʯʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ, 

ʪʝʤʧʦʚ ʠ ʠʥʜʝʢʩʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʜʝʣʷʣʠ ʚʥʠʤʘʥʠʝ ʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ʉʨʝʜʠ ʥʠʭ ʄʘʡʢʣ ʂʠʪʩʦʥ 

[2], ʠʟʫʯʘʶʱʠʡ ʨʦʣʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ, ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʠʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɺʦʨʦʥʮʦʚʘ ʖ. [3], ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʣʠʷʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʫʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʈʘʜʠʦʥʦʚ ɼ. [4] ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʧʦʣʠʪʠʢʫ ʯʝʨʝʟ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʢʣʘʩʪʝʨʦʚ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʏʠʨʢʦʚʘ ɺ. [5] ʠ ɺʫʢʦʟʘʚʣʝʚ C. [6] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʨʝʡʪʠʥʛ ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʪʨʘʥ ʩ ʫʨʦʚʥʝʤ ʞʠʟʥʠ ʚ ʜʘʥʥʳʭ ʩʪʨʘʥʘʭ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ, ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʥʘ ʜʘʥʥʳʭ ʘʚʪʦʨʠʪʝʪʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʄʠʨʦʚʦʡ ʙʘʥʢ, ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (OECD), ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

(WIPO) ʠ ʜʨʫʛʠʭ. 

ʄʝʩʪʦ ʈʦʩʩʠʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʝʡʪʠʥʛʝ. ʆʩʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʠ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʠ. ʅʘʛʣʷʜʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ 
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ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʩʪʨʘʥʳ ʢʘʢ ʖʞʥʘʷ ʂʦʨʝʷ, ʐʚʝʡʮʘʨʠʷ, ʉʠʥʛʘʧʫʨ, ʀʟʨʘʠʣʴ ʠ ʜʨʫʛʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ. ɼʘʥʥʳʝ ʩʪʨʘʥʳ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʝʡʪʠʥʛʝ ʟʘ 2019ʛ. [7] 

ɺ ʈʦʩʩʠʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʙʳʣʦ ʧʨʠʥʷʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʦʚ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʟʥʝʩʘ [8]. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʛʣʦʙʘʣʴʥʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ 

ʨʝʡʪʠʥʛʝ, ʥʘʠʚʳʩʰʝʝ ʟʘʥʠʤʘʝʤʦʝ ʤʝʩʪʦ ʈʦʩʩʠʠ ï 46ʦʝ ʚ 2019 ʛʦʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʈʦʩʩʠʠ ʧʦ ʠʥʥʦʚʘʮʠʷʤ ʚ ʦʙʣʘʩʪʠ ʦʙʦʨʦʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʦʛʘʪʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʨʝʩʫʨʩʦʚ, ʈʦʩʩʠʷ ʫʩʪʫʧʘʝʪ 

ʨʷʜʫ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʳʭ, ʥʦ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʡʪʠʥʛʘ. ʈʝʡʪʠʥʛ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʛʜʝ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʪʫʧʘʝʪ ʈʝʡʪʠʥʛ GII (Global Innovation Index). GII ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ 2-ʭ ʩʫʙʠʥʜʝʢʩʦʚ: 

- ʩʫʙʠʥʜʝʢʩ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ (ʦʮʝʥʠʚʘʶʱʠʡ ʵʣʝʤʝʥʪʳ- ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ 5 ʛʨʫʧʧ: ʠʥʩʪʠʪʫʪʳ; ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; ʨʘʟʚʠʪʦʩʪʴ ʨʳʥʢʘ ʠ ʨʘʟʚʠʪʦʩʪʴ ʙʠʟʥʝʩʘ); 

- ʩʫʙʠʥʜʝʢʩ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʦʪʨʘʞʘʶʱʠʡ ʬʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʙʠʚʢʝ ʥʘ 2 ʛʨʫʧʧʳ: ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ 

ʦʙʣʘʩʪʠ ʪʚʦʨʯʝʩʪʚʘ) [7]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʀʀ-2019, ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʥʠʤʘʝʪ ʐʚʝʡʮʘʨʠʷ, ʟʘ ʢʦʪʦʨʦʡ ʩʣʝʜʫʶʪ ʐʚʝʮʠʷ, 

ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ (ʉʐɸ), ʅʠʜʝʨʣʘʥʜʳ ʠ ʉʦʝʜʠʥʝʥʥʦʝ ʂʦʨʦʣʝʚʩʪʚʦ. 

ʃʠʜʝʨʘʤʠ ʚ ʩʚʦʠʭ ʨʝʛʠʦʥʘʭ ʩʪʘʣʠ ʀʥʜʠʷ, ʖʞʥʘʷ ɸʬʨʠʢʘ, ʏʠʣʠ, ʀʟʨʘʠʣʴ ʠ ʉʠʥʛʘʧʫʨ, ʘ 

ʂʠʪʘʡ, ɺʴʝʪʥʘʤ, ʠ ʈʫʘʥʜʘ ʚʦʟʛʣʘʚʠʣʠ ʨʝʡʪʠʥʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʷʭ ʩʪʨʘʥ, 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʫʨʦʚʥʶ ʜʦʭʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʝʡʪʠʥʛʝ ʩ 2015 ʛʦʜʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʨʝʩʫʨʩʘʤ ʠʥʥʦʚʘʮʠʡ ʠ ʨʝʟʫʣʴʪʘʪʘʤ. (ʪʘʙʣ. 1). 
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ʊʘʢ, ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʩʫʙʠʥʜʝʢʩʫ ʨʝʩʫʨʩʦʚ ʠʥʥʦʚʘʮʠʡ ʩʪʨʘʥʘ ʚʳʰʣʘ ʥʘ 

11 ʩʪʨʦʢ ʚʧʝʨʝʜ, ʦʜʥʘʢʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʥʦʚʘʮʠʡ 

ʧʦʟʠʮʠʷ ʩʪʨʘʥʳ ʫʭʫʜʰʘʝʪʩʷ ʥʘ 10 ʩʪʨʦʢ. ʆʪʩʪʘʚʘʥʠʝ 

ʈʦʩʩʠʠ ʦʪ ʩʪʨʘʥ-ʣʠʜʝʨʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [7]. 

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʠʥʷʪʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʛʣʦʙʘʣʴʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʨʝʡʪʠʥʛ, ʧʦʢʘʟʘʪʝʣʠ ʜʘʥʥʦʛʦ ʨʝʡʪʠʥʛʘ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʂʦʨʥʝʣʣ ʣʠʙʦ ʦʪʢʨʳʪʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ WB, 

OECD, UN ʠ ʜʨʫʛʠʝ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ 

ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʨʘʩʯʝʪʝ ʨʝʡʪʠʥʛʘ, ʪʝʤ ʩʘʤʳʤ, 

ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʡʪʠʥʛʦʤ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʝʡʪʠʥʛʝ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

Government effectiveness ð ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʢʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʳ ʠ ʩʪʝʧʝʥʴ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʦʪ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʘʯʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʦʚʝʨʠʝ ʢ ʥʝʡ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢ ʪʘʢʦʡ ʧʦʣʠʪʠʢʝ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ 

ʧʦʜ ʢʘʪʝʛʦʨʠʝʡ çʇʦʢʘʟʘʪʝʣʠ ɺʩʝʤʠʨʥʦʛʦ ʋʧʨʘʚʣʝʥʠʷè [9]. 

Researchers ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʫʜʘ ʚʢʣʶʯʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʬʠʮʠʘʣʴʥʦ 

ʪʨʫʜʦʫʩʪʨʦʝʥʥʳʝ ʠ ʘʩʧʠʨʘʥʪʳ ʚ ʩʬʝʨʝ ʅʀʆʂʈ. ʉʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʖʅɽʉʂʆ 

[10]. 

Gross expenditure on R&D (GERD)- ʆʙʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʅʀʆʂʈ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ, ʪʘʢ ʠ 

ʚʥʝʰʥʠʝ. ʇʨʠʚʝʜʝʥʦ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ɺɺʇ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ ʩʦʙʨʘʥʳ ʆʕʉʈ [11]. 

QS university ranking average score top 3 universities ï ʧʦʢʘʟʘʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʩʨʝʜʥʝʛʦ ʙʘʣʣʘ ʪʨʝʭ ʣʫʯʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʩʪʨʘʥʝ ʩʦʛʣʘʩʥʦ QS ʨʝʡʪʠʥʛʘ [12]. 

High-tech imports ð ʀʤʧʦʨʪ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʪʦʨʛʦʚʣʠ. ʇʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣʩʷ ʩ ʫʯʝʪʦʤ ʜʦʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʝʢʪʦʨʘʤ. ʉʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʪʦʨʛʦʚʣʝ ʆʆʅ [13]. 

Creative goods exports ð ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʦʨʪʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʪʦʚʘʨʦʚ, ʟʘ 

ʚʳʯʝʪʦʤ ʨʝʵʢʩʧʦʨʪʘ. ʉʦʩʪʘʚʣʝʥʦ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʪʦʨʛʦʚʣʝ ʆʆʅ [13]. 

ʂʨʦʤʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥ, ʨʘʩʩʤʦʪʨʠʤ 

ʪʘʢʞʝ ʠʥʜʝʢʩ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. 
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Prosperity Index- ʠʥʜʝʢʩ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥ, ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʚʦʙʦʜʘ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʜʨ. 

ʧʦʢʘʟʘʪʝʣʠ [14]. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʤ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ. 

 

ʇʨʝʦʙʨʘʟʫʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʥʠʤʘʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘ 100 ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʧʝʨʝʩʯʝʪ ʧʦ ʜʘʥʥʳʤ ʠʟ ʠʥʳʭ ʩʪʨʘʥ ʠ ʩʦʩʪʘʚʠʤ ʣʝʧʝʩʪʢʦʚʫʶ 

ʜʠʘʛʨʘʤʤʫ (Radar chart) ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʪʨʘʥʘʤ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʩʪʨʘʥʘʤ ʠʤʝʶʪ ʮʚʝʪʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ʊʘʢ, ʜʘʥʥʳʝ ʧʦ ʈʦʩʩʠʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʩʝʨʦʡ ʜʠʘʛʨʘʤʤʝ. 

ʀʩʭʦʜʷ ʠʟ ʣʝʧʝʩʪʢʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʩʠʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʦʙʣʘʩʪʠ 

ʨʘʟʥʳʭ ʩʪʨʘʥ. ʂ ʧʨʠʤʝʨʫ, ʫ ʂʠʪʘʷ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʪʦʨʛʦʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʨʘʩʭʦʜʳ ʥʘ ʅʀʆʂʈ ʠ ʚʳʩʦʢʠʡ ʨʝʡʪʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʆʜʥʘʢʦ, 

ʩʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ ʂʠʪʘʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʨ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʠʥʥʦʚʘʮʠʡ 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʡʪʠʥʛ ʚ ʠʥʜʝʢʩʝ ʧʨʦʮʚʝʪʘʥʠʷ ʟʘʥʠʤʘʶʪ 

ʪʘʢʠʝ ʩʪʨʘʥʳ ʢʘʢ ɼʘʥʠʷ ʠ ʐʚʝʡʮʘʨʠʷ, ʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʪʦʨʛʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʨ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ. 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʉʐɸ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʨʝʡʪʠʥʛʫ ʚʫʟʦʚ, 

ʦʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʨʦʤʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʵʢʩʧʦʨʪʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʈʦʩʩʠʠ, ʜʘʥʥʳʝ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʝ ʚʩʝʭ 

ʧʨʠʚʝʜʝʥʥʳʭ ʩʪʨʘʥ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤʫ ʵʢʩʧʦʨʪʫ, 

ʨʝʡʪʠʥʛʫ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʨʘʩʭʦʜʘʤʠ ʥʘ 

ʅʀʆʂʈ ʦʪʥʦʩʠʪʝʣʴʥʦ ɺɺʇ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʈʦʩʩʠʠ ʚ 

ʦʙʦʨʦʥʥʦʡ ʩʬʝʨʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʫʯʠʪʳʚʘʶʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ 

ʤʝʨ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ ʠ 

ʢʨʠʪʝʨʠʝʚ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. 

 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʭʦʜʳ ʥʘ ʅʀʆʂʈ ʠ ʦʪʤʝʪʠʤ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 
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ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʩʪʨʘʥʳ ʠʤʝʶʪ 

ʙʦʣʴʰʫʶ ʜʦʣʶ ʨʘʩʭʦʜʦʚ ʥʘ ʅʀʆʂʈ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɺɺʇ ʯʝʤ ʈʦʩʩʠʷ. 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ ʥʘ ʅʀʆʂʈ ʚ ʪʘʙʣʠʮʝ 5. 

ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʦʜʭʦʜʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʅʀʆʂʈ ʤʝʞʜʫ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʦʚ ʠʛʨʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʠ ʅʀʆʂʈ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥ. ɻʦʩʫʜʘʨʩʪʚʘ, ʛʜʝ ʙʦʣʴʰʫʶ ʜʦʣʶ ʵʢʦʥʦʤʠʢʠ ʟʘʥʠʤʘʶʪ ʩʝʢʪʦʨʘ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʫʯʘʩʪʠʝʤ, ʪʘʢʠʝ ʢʘʢ ʦʙʦʨʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʳʨʴʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʙʦʣʴʰʝ 

ʬʠʥʘʥʩʠʨʫʶʪ ʚ ʅʀʆʂʈ, ʯʝʤ ʛʦʩʫʜʘʨʩʪʚʘ, ʛʜʝ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʠʤʝʝʪ ʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʚʝʩ. 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥ ʠʛʨʘʝʪ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ. ʏʘʩʪʥʳʡ ʩʝʢʪʦʨ ʧʦʟʚʦʣʷʝʪ ʢʦʤʤʝʨʮʠʘʣʠʟʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʦʙʦʨʦʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʥʦ ʠ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʠ: 

- ʆʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠʣʠ ʩʣʘʙʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʧʨʠʢʣʘʜʥʳʭ ʅʀʆʂʈ ʚ ʩʝʢʪʦʨʘʭ ʩ ʤʝʥʴʰʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ. ʈʘʟʨʘʙʦʪʢʠ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʦʙʦʨʦʥʥʦʡ ʩʬʝʨʝ ʠ ʵʥʝʨʛʝʪʠʢʝ; 

- ʂʦʥʮʝʧʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʷ; 

- ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʦʢ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 
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ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʉʐɸ ʠ ʂʠʪʘʝ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʥʘʠʙʦʣʴʰʠʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʠʭ ʟʘʪʨʘʪ ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʩʪʚʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʧʳʪʘʶʱʠʭʩʷ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʷʚʣʷʝʪʩʷ 

ʛʨʘʤʦʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʥʷʪʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨ: 

- ʫʩʪʨʘʥʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʩʪʦʷʱʠʭ ʥʘ ʧʫʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʥʘ ʧʫʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ. ʏʪʦ ʧʦʟʚʦʣʠʪ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʝʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʝʨʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʣʠʜʠʨʫʶʪ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʙʘʨʴʝʨʘʤ ʠ 

ʧʨʦʮʚʝʪʘʶʪ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʨʘʡʥʝ ʚʘʞʥʦ ʫʩʠʣʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʫʜʝʪ ʧʦʜʛʦʪʦʚʢʘ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʵʪʦʤ, 2020 ʛʦʜʫ ʜʦʣʞʥʘ ʟʘʚʝʨʰʠʪʴʩʷ ʨʝʘʣʠʟʘʮʠʷ çʉʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ.è, ʫʪʚʝʨʞʜʝʥʥʘʷ 8 ʜʝʢʘʙʨʷ 2011 ʛ. 

ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʪʦʨʦʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʛʦʜʫ, ʥʦ ʦʥ ʢʘʞʝʪʩʷ ʦʩʦʙʦ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ ʥʘ ʬʦʥʝ 

ʧʦʷʚʠʚʰʠʭʩʷ ʧʦʩʣʝ ʥʝʛʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʧʨʦʛʨʘʤʤ ʠ ʜʦʨʦʞʥʳʭ ʢʘʨʪ 

(ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʷʤʦ ʚ ʵʪʠ ʜʥʠ), ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʳ ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʦʡ. 

ʀʟ ʛʣʘʚʥʳʭ ʮʝʣʝʚʳʭ ʦʨʠʝʥʪʠʨʦʚ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ çʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʫɦʝʩʪʚʣʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ, ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ 40ï50% ʢ 

2020 ʛ.è. ʂʘʢ ʚ ʛʦʜ ʥʘʧʠʩʘʥʠʷ ʩʪʨʘʪʝʛʠʠ, ʪʘʢ ʠ ʩʝʡʯʘʩ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʩʠʣ 10%. 

ʅʝ ʜʦʩʪʠʛʥʫʪʳ KPI ʠ ʧʦ ʜʦʣʝ ʵʢʩʧʦʨʪʘ ʨʦʩʩʠʡʩʢʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʪʦʚʘʨʦʚ ʚ 
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ʦʙʱʝʤ ʤʠʨʦʚʦʤ ʦʙʲʝʤʝ ʪʘʢʦʛʦ ʵʢʩʧʦʨʪʘ (ʜʦʣʞʥʦ ʙʳʪʴ 2%, ʧʦ ʬʘʢʪʫ ʤʝʥʴʰʝ 1%), ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ (ʧʣʘʥʠʨʦʚʘʣʦʩʴ 3% ɺɺʇ, ʧʦ ʬʘʢʪʫ ʢʘʢ 

ʙʳʣʦ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ 1%, ʪʘʢ ʠ ʦʩʪʘʣʦʩʴ) ʠ ʪ. ʜ. ʉʪʨʘʪʝʛʠʷ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʣʘ ʨʝʟʢʠʡ 

ʨʦʩʪ ʫʯʘʩʪʠʷ ʙʠʟʥʝʩʘ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʠ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ï ʪʦʞʝ ʥʝ ʩʣʫʯʠʣʦʩʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʣʘʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʨʘʪʝʛʠʠ ʙʳʣʠ ʧʨʦʚʘʣʝʥʳ [10, c. 113]. 

ʇʨʦʙʣʝʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʦʩʠʪ ʥʘʜʩʪʨʦʝʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɽʩʣʠ ʥʝ ʚʳʩʪʨʦʝʥʳ ʙʘʟʦʚʳʝ ʧʦʣʠʪʠʢʠ ï ʬʠʥʘʥʩʦʚʘʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, 

ʥʘʫʯʥʘʷ, ï ʪʦʥʢʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʵʢʦʥʦʤʠʢʠ ʥʝ ʧʦʣʫʯʠʪʩʷ. 

ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ, ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʣʦʞʠʣʠʩʴ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʦʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʳʷʚʠʣʠ ʬʘʢʪ ʦʪʩʪʘʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʦʪ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʣʠ ʧʝʨʝʩʤʦʪʨ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʨʘʪʝʛʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʷʜ ʤʝʨ, ʢʦʪʦʨʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦʚʳʩʷʪ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʩʝʢʪʦʨʝ ʩʪʨʘʥʳ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ʈʦʩʩʠʠ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʘʤʙʠʮʠʦʟʥʳʝ ʮʝʣʠ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʦʩʪʫ 

ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʘʥʥʳʭ ʮʝʣʝʡ. ʆʜʥʘʢʦ, ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʚ ʩʬʝʨʝ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ, 

ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ɻʏʇ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʘʢ ʧʨʘʚʦʚʦʡ ʯʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʪʘʢ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʦʥʦʤʠʢʝ ʧʨʦʤʳʰʣʝʥʥʦ-ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʘʢʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʦʛʦ 

ʙʠʟʥʝʩʘ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ (ɻʏʇ). ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʜʦʙʥʳʡ ʘʣʴʷʥʩ ʚʟʘʠʤʦʚʳʛʦʜʝʥ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʪ.ʢ. 

ʦʙʲʝʜʠʥʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʪʦʣʯʦʢ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʦʙʣʘʩʪʥʳʭ, ʤʝʩʪʥʳʭ 

ʙʶʜʞʝʪʦʚ, ʦʙʲʝʢʪʦʚ ʦʙʣʘʩʪʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʝʢʪʳ 

ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʏʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ ɻʏʇ, ʚʳʚʝʨʝʥʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ, ʨʘʟʜʝʣʝʥʠʝ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʙʠʟʥʝʩʦʤ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ɻʏʇ-ʧʨʦʝʢʪʦʚ. 

ɻʏʇ ʩʪʨʝʤʠʪʩʷ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʠ ʧʨʝʫʤʥʦʞʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʠʶ ʬʠʥʘʥʩʦʚ ʩʦ ʩʪʦʨʦʥʳ, ʚʥʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʜʨʫʛʠʭ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʭ ʩʬʝʨʘʭ, ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʨʘʞʜʘʥ ʩʚʦʝʡ ʩʪʨʘʥʳ. 

ɼʘʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʧʦʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʣʘʩʪʥʳʭ, 

ʨʘʡʦʥʥʳʭ, ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ 

ʦʙʣʘʩʪʥʦʡ, ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ɻʏʇ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʝʛʦ ʨʦʣʴ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘʤ ʧʘʨʪʥʝʨʩʪʚʘ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʬʦʨʤʘʤ ʝʛʦ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʤ, ʢʘʢ ʦʩʦʙʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʣʠʟʠʥʛ. 

Summary. Currently, in the economy of industrialized and developing countries, such a form of 

interaction between the state and private business as public-private partnership (PPP) is 

widespread. Cooperation between government authorities and private business plays an 

important role in the development and implementation of industrial policy in the Russian 

Federation. Such an Alliance is mutually beneficial for both sides, since combining financial, 

material resources, state support and state resources allows us to give an impetus to the 

implementation of socially significant socio-economic programs and projects in a wide range of 

economic sectors, social and innovative areas using funds from regional, local budgets, regional 

and municipal property. Within the framework of public-private partnership, various projects can 

be implemented to solve socio-economic problems in industry. A clearly formulated concept of 

the PPP project, a verified action plan, and the division of responsibilities and financial risks 

between the state and business are the main conditions for implementing PPP projects. This 

article attempts to consider the possibilities of using forms and mechanisms of public-private 

partnership in the industrial sector of the economy. The article analyzes the formation and 

development of PPP in industry, its role in the implementation of state industrial policy. Special 
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attention is paid to the problems of partnership between business and the state and the most 

common forms of its organization, such as special economic zones and leasing. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʦ, ʙʠʟʥʝʩ, ʧʘʨʪʥʝʨʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʦʩʦʙʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʣʠʟʠʥʛ, ʩʦʛʣʘʰʝʥʠʝ. 

Keywords: state, business, partnership, state support, special economic zones, leasing, 

agreement. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʛʦʩʫʜʘʨʩʪʚʦ ʠ ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ ʟʘʢʣʶʯʘʶʪ ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ 

ʘʣʴʷʥʩʳ, ʢʦʪʦʨʳʝ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. ʇʦʜʦʙʥʳʝ ʩʦʶʟʳ 

ʫʩʧʝʰʥʦ ʩʫʱʝʩʪʚʫʶʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʙʠʟʥʝʩʦʤ ʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʪ.ʧ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʧʨʦʤrhʣʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1]: 

- ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ, ʧʨʠʚʣʝʯʝʥʠʝ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

- ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

- ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ; 

- ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ 

ʧʘʨʪʥʝʨʩʪʚʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʜʫʩʪʨʠʠ ʪʘʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʣʦʪʥʘ, ʤʦʩʪʦʚ, ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʧʦʨʪʦʚ, 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʙʘʥʦʚ, ʫʜʦʙʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʟʚʷʟʦʢ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʧʦʜʜʝʨʞʢʠ ʤʝʩʪʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ. ʜ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢʘʢ ɻʏʇ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ [2]. ʇʝʨʝʭʦʜ ʢ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ. ʊʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ. 
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʦʝʢʪʳ ɻʏʇ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʢʨʫʧʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʙʦʣʴʰʦʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ. 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʦʡ ʩʪʘʥʦʚʠʪʩʷ ʠʜʝʷ ʦʙʲʝʜʠʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ɻʏʇ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨ. [3]. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʚʳʩʪʫʧʘʶʪ ʦʩʦʙʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ ʠ ʣʠʟʠʥʛ. 

ɺʘʞʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ ʚʠʜʦʤ ɻʏʇ, ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ. ʈʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ 15 ʆʕɿ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʠʧʘ. 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʨʝʟʠʜʝʥʪʘʤʠ ʆʕɿ ʇʇʊ ʷʚʣʷʣʠʩʴ 249 ʢʦʤʧʘʥʠʡ. 

ʈʝʟʠʜʝʥʪʘʤʠ ʆʕɿ ʇʇʊ ʥʘʢʦʧʣʝʥʥʳʤ ʠʪʦʛʦʤ ʩʦʟʜʘʥʦ 18 ʪʳʩʷʯ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʦʩʫʱʝʩʪʚʣʝʥʦ 260,39 ʤʣʨʜ ʨʫʙʣʝʡ ʠʥʚʝʩʪʠʮʠʡ, ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʩʦʩʪʘʚʠʣ 576,56 ʤʣʨʜ 

ʨʫʙʣʝʡ, ʫʧʣʘʯʝʥʦ 62,1 ʤʣʨʜ ʨʫʙʣʝʡ ʥʘʣʦʛʦʚʳʭ, ʪʘʤʦʞʝʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʠ ʦʪʯʠʩʣʝʥʠʡ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ [4]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʆʕɿ ʇʇʊ 

çɸʣʘʙʫʛʘè. ʆʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʠʧʘ çɸʣʘʙʫʛʘè 
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ʩʦʟʜʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ 2005 ʛʦʜʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 21 ʜʝʢʘʙʨʷ 2005 

ʛʦʜʘ ˉ784. ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʜʦ 2055 ʛʦʜʘ. 

ʅʘ 2019 ʛʦʜ çɸʣʘʙʫʛʘè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʦʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʠ, ʧʨʠʥʦʩʷʱʝʡ 59 % ʩʦʚʦʢʫʧʥʦʡ ʚr ʨʫʯʢʠ ʠ 

34 % ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ ʦʪ ʚʩʝʭ ʆʕɿ ʩʪʨʘʥʳ, ʦʙʝʩʧʝʯʠʚʰʝʡ 39 % ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʦʩʩʠʡʩʢʠʝ ʆʕɿ. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʆʕɿ ʇʇʊ çɸʣʘʙʫʛʘè ʷʚʣʷʶʪʩʷ: 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, ʘʚʪʦʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʥʝʬʪʝʭʠʤʠʷ, ʢʦʤʧʦʟʠʪʥʳʝ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʦʚʘʨʳ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ [5]. 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʘ ɻʏʇ ʢʘʢ ʣʠʟʠʥʛ, ʷʚʣʷʶʱʠʡʩʷ ʜʣʷ ʙʠʟʥʝʩʘ 

ʦʩʥʦʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʪ.ʯ. ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʧ. [6]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʠʟʠʥʛ ï ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʩ ʮʝʣʴʶ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠʣʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʦʚʘʨʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʠʟʥʝʩʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʲʝʢʪʦʤ ʣʠʟʠʥʛʘ ʷʚʣʷʶʪʩʷ ʣʶʙʳʝ ʥʝ ʧʦʪʨʝʙʣʷʝʤʳʝ ʚʝʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʷ, ʧʦʩʪʨʦʡʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʠ ʜʨʫʛʦʝ ʜʚʠʞʠʤʦʝ ʠ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ [7]. 

ʇʦʜʜʝʨʞʢʘ ʚ ʚʠʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʠʟʠʥʛʘ ï ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʘʧʠʪʘʣʘ, ʘ ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʣʠʥʥʳʝ ʜʝʥʴʛʠè ð ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʝʤʥʳʝ 

ʩʨʝʜʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʣʠʟʠʥʛʦʚʳʤ ʢʦʤʧʘʥʠʷʤ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʠʟʥʝʩʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʥʠʟʢʠʭ ʧʨʦʮʝʥʪʥʳʭ 

ʩʪʘʚʦʢ ʠ ʩʨʦʢʦʚ ʣʠʟʠʥʛʘ. 

ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʣʠʟʠʥʛʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʣʠʟʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ 

ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʠ ʠ ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʣʠʟʠʥʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʭʦʜʷʪ ʦʪʙʦʨ ʧʦ ʚʝʩʴʤʘ 

ʞʝʩʪʢʠʤ ʢʨʠʪʝʨʠʷʤ. ʏʪʦʙʳ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʛʨʘʤʤ ʣʴʛʦʪʥʦʛʦ ʣʠʟʠʥʛʘ, 

ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʵʪʦʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: 

- ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

- ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʯʘʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʧʫʩʢʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ; 
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- ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ [7]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʠʟʠʥʛ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʩʧʦʩʦʙʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ɻʏʇ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʪʦʨʦʥ ʜʦʛʦʚʦʨʘ ʣʠʟʠʥʛʘ: 

1.ʌʠʥʘʥʩʦʚʳʝ: ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ. ʆʙʲʝʤ ʣʠʟʠʥʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʚ 2ï

3 ʨʘʟʘ ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷ. 

2. ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ: ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʤʝʪ ʣʠʟʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʣʦʛʘ, ʧʦʩʪʦʣʴʢʫ ʠʤʫʱʝʩʪʚʦ ʧʦʣʫʯʠʪʴ ʚ ʣʠʟʠʥʛ ʧʨʦʱʝ, ʯʝʤ ʩʩʫʜʫ ʥʘ ʝʛʦ ʧʦʢʫʧʢʫ. 

3. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʤʝʪʘ ʣʠʟʠʥʛʘ ʧʨʠʥʦʩʠʪ 

ʥʝʤʝʜʣʝʥʥʳʡ ʜʦʭʦʜ, ʢʦʪʦʨʳʡ ʠʜʝʪ ʥʘ ʦʧʣʘʪʫ ʣʠʟʠʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʠ ʧʨʠʙʳʣʴ 

ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ. 

4. ʉʝʨʚʠʩʥʳʝ: ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʴ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʧʦ: ʩʪʨʘʭʦʚʘʥʠʶ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʤʦʥʪʘʞʫ, ʦʙʫʯʝʥʠʶ ʧʝʨʩʦʥʘʣʘ, ʩʝʨʚʠʩʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

5. ʇʨʘʢʪʠʯʝʩʢʠʝ: ʣʠʟʠʥʛʦʚʳʝ ʧʣʘʪʝʞʠ ʦʪʥʦʩʷʪʩʷ ʥʘ ʠʟʜʝʨʞʢʠ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʫʶ ʧʨʠʙʳʣʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ï 3 ʧʨʠ 

ʥʦʨʤʝ ʘʤʦʨʪʠʟʘʮʠʠ ï10%, ʩʨʦʢ ï 3,3 ʛ. ʇʦʩʣʝ ʧʦʣʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʚʳʢʫʧʝ ʧʦ 

ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠ ̫ʦʥʦ ʟʘʯʠʩʣʷʝʪʩʷ ʥʘ ʙʘʣʘʥʩ ʣʠʟʠʥʛʦʧʦʣʫʯʘʪʝʣʷ ʧʦ 

ʥʫʣʝʚʦʡ ʦʮʝʥʢʝ, ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʥʝ ʧʣʘʪʠʪʩʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʠʟʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷè ʨʝʘʣʠʟʫʝʪ 

ʣʠʟʠʥʛʦʚʳʝ ʧʨʦʝʢʪʳ ʚʩʝʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ 

(ʣʠʟʠʥʛ ʛʨʫʟʦʚʦʛʦ ʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʩʧʝʮʪʝʭʥʠʢʠ, ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ). 

çɺʊɹ ʃʠʟʠʥʛè ʬʠʥʘʥʩʠʨʫʝʪ ʧʨʦʝʢʪʳ ʧʦ ʣʠʟʠʥʛʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʘʚʠʘʪʝʭʥʠʢʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʩʫʜʦʚ, ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʩʧʝʮʪʝʭʥʠʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ɻʏʇ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʣʝʜʫʶʱʠʝ. 

1. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ. 
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ʇʨʦʙʣʝʤʦʡ ʥʘ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ɻʏʇ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʥʦʨʤʘʪʠʚʥʦʝ 

ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʀʤʝʶʪ ʤʝʩʪʦ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʦʚ ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ ɻʏʇ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʘʷʚʣʝʥʠʡ 

ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʜʜʝʨʞʢʠ, ʧʦʜʧʠʩʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʠ 

ʟʘʜʝʨʞʢʠ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ (ʮʠʢʣ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 2-3 ʛʦʜʘ). ʆʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʨʝʘʣʠʟʫʝʤʳʤʠ ʥʘ ʦʩʥʦʚʝ ɻʏʇ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʯʝʪʦʤ ʩʣʦʞʥʦʩʪʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʚʝʜʦʤʩʪʚʘʤʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɻʏʇ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʨʘʟʚʠʪʠʝ ɻʏʇ [8]. ʊʘʢʦʡ 

ʦʨʛʘʥ ʜʦʣʞʝʥ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʩʨʝʜʥʠʢʦʤ ʤʝʞʜʫ ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʝʜʠʥʳʤ 

ʵʢʩʧʝʨʪʥʳʤʠ ʮʝʥʪʨʦʤ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ ʧʦ ʚʦʧʨʦʩʘʤ ɻʏʇ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ 

ʧʦʣʥʦʤʦʯʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʜʦʤʩʪʚ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʩʦ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʚ ʨʘʤʢʘʭ ɻʏʇ [9]. 

2. ʅʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ɻʏʇ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʫʞʝ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, ʯʪʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʝʢʪʳ ʩʠʣʘʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʣʠʙʦ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʥʝʚʦʟʤʦʞʥʦ [10]. ʇʨʦʚʝʜʝʥʠʝ ʤʫʜʨʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ 

ʩʝʢʪʦʨʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ, ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʆʜʥʘʢʦ ʛʦʩʫʜʘʨʩʪʚʫ ʚʤʝʩʪʝ ʩ ʙʠʟʥʝʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʥʝʤʘʣʦ ʫʩʠʣʠʡ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʠʥʩʪʨʫʤʝʥʪʳ ɻʏʇ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʈʌ ʟʘʨʘʙʦʪʘʣʠ ʥʘ ʧʦʣʥʫʶ ʤʦʱʴ. 

3. ʅʝʩʦʚʧʘʜʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. 

ɺ ʣʶʙʦʤ ɻʏʇ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʳʡ ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ. ɻʦʩʫʜʘʨʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ, ʘ ʠʥʪʝʨʝʩ ʙʠʟʥʝʩʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʠ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦʣʫʯʠʪʴ 

ʩʪʘʙʠʣʴʥʳʡ ʨʳʥʦʢ ʠ ʧʨʠʙʳʣʴ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʘʢʪʠʚʳ ʚ 

ʧʦʣʴʟʦʚʘʥʠʝ. ɺʘʞʥrʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ɻʏʇ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʚ ʨʘʤʢʘʭ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ [9]. 

ɿʘʢʣʶʯʝʥʠʝ 
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ʅʝ ʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʧʘʨʪʥʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ʥʦʚʫʶ ʪʝʭʥʠʢʫ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʩʠʪʴ ʩʧʨʦʩ ʥʘ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʫʣʫʯʰʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʬʦʥ ʚ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʝʢʪʘʭ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ [11]. 

ɻʦʩʫʜʘʨʩʪʚʦ ʠ ʙʠʟʥʝʩ ð ʚʘʞʥʝʡʰʠʝ ʟʚʝʥʴʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʈʌ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ ʧʘʨʪʥʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʈʌ ʠ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʟʚʠʪʠʷ. ʇʦʜʦʙʥʳʝ ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ ʩʦʶʟʳ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʘʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʚʳʛʦʜʥʳʤ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ. ʇʦʜʦʙʥʳʝ 

ʘʣʴʷʥʩʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʜʦʛʦʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠ ̫ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʨʘʟʜʝʣʝʥʠʝʤ ʨʠʩʢʦʚ [12]. ʇʝʨʝʭʦʜ ʢ ʤʦʜʝʣʠ ɻʏʇ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʜʦʭʦʜʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʦʪʨʘʩʣʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʩʪʨʘʥʳ ʢʘʢ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ,  

ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʝʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʘʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʩ ʧʦʤʦʱʴʶ 

ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ.   ʊʘʢʘʷ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʧʦʩʪʘʚʣʝʥʘ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2018 ʛʦʜʘ  ̄204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè. 

ɿʘʜʘʯʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʩʪʨʘʥʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɸʚʪʦʨʳ ʩʦʧʦʩʪʘʚʣʷʶʪ 

ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʩ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʩʪʠʪʫʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʚʳʟʚʘʚʰʠʤʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ 

ʩʬʝʨʝ. ɸʚʪʦʨʘʤʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʝʜʠʥʳʭ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʣʘʪʬʦʨʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠ ̫ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. 

ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ ʜʝʡʩʪʚʠʝʤ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʤʝʭʘʥʠʟʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʥʦʚʦʛʦ 

ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜʯʝʨʢʠʚʘʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʯʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʤʝʥʷʪʴ ʥʦʨʤʳ ʚ ʙʦʣʝʝ ʧʨʠʢʣʘʜʥʦʤ ʭʘʨʘʢʪʝʨʝ. 

Summary. The article discusses the issues of state management of the countryôs real estate as a 

key link in market relations in the context of the development economic sphere of the state. The 

authors consider the problems due to which the process of state property management cannot be 

carried out in full.  In addition, the authors analyze trends in state policy in the field of real estate 

management through the introduction of digital technologies and platform solutions in the areas 

of public administration and the provision of public services. Such a key task was set by the 

Decree of the President of the Russian Federation dated May 7, 2018 No. 204 çOn national goals 

and strategic objectives of the development of the Russian Federation for the period up to 2024è. 
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The task must be completed by the government of the country when implementing the national 

program çDigital Economy of the Russian Federationè. The authors compare the current 

problems in the field of real estate management with the trends in the development of digital 

transformation of public administration institutions, which have caused a fairly wide discussion 

in the professional and scientific spheres. The authors emphasize the importance of creating 

unified digital information platforms for the high-quality performance of the functions of public 

authorities. The authors come to the conclusion that the transformation of the entire system of 

state management of real estate is an extremely necessary action on the part of the state. The use 

of end-to-end digital technologies as a mechanism for solving administrative tasks of a state 

nature will  allow achieving a new quality of public administration based on horizontal 

integration and effective interaction of government bodies. The author emphasizes positive 

actions to concretize some provisions of the management system, taking into account the 

national program çDigital Economy of the Russian Federationè, which, of course, will  allow 

further application of the norms in a more applied nature. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ, ʮʠʬʨʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʬʝʜʝʨʘʣʴʥʦʝ ʠʤʫʱʝʩʪʚʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ. 

Keywords: public administration, digital economy, automation of management, development 

problems, digital government, Federal property, information resource. 

ʅʦʚʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʦʨʦʪʝ ʪʘʢʦʝ 

ʧʦʥʷʪʠʝ ʢʘʢ çʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦè, ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ 

ʩʚʷʟʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʠʟʥʝʩʘ. ʉʘʤ ʪʝʨʤʠʥ 

çʥʝʜʚʠʞʠʤʦʩʪʴè ʥʝ ʪʘʢ ʜʘʚʥʦ ʙʳʣ ʚʚʝʜʝʥ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʣʝʢʩʠʢʦʥ ʈʦʩʩʠʠ, ʥʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʵʪʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʠ ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʦʥʷʪʠʝ ʚ ʵʢʦʥʦʤʠʢʝ 

ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  ʅʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʢʘʢ ʢʣʶʯʝʚʦʝ ʟʚʝʥʦ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʩʪʨʘʥʳ, ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʝʨʚʠʯʥʦʝ ʟʚʝʥʦ ʩʚʦʙʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʣʶʜʝʡ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʪʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ. 

ʉʝʛʦʜʥʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʙʘʨʴʝʨʦʤ ʟʘʱʠʪʳ ʧʨʘʚ  ʩʦʙʩʪʚʝʥʥʠʢʦʚ  

ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ, ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʠ ʯʘʩʪʥʫʶ ʬʦʨʤʫ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɼʚʝ ʧʝʨʚʳʭ 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʩʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʨʘʥʳ, ʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʝʰʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʦʚʦʤ ʚʠʜʦʤ ʜʣʷ ʈʦʩʩʠʠ. 
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ɺ ʩʚʝʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè ʦʪ 7 

ʤʘʷ 2018 ʛ.  ̄ 204, ʦʩʚʝʱʝʥʳ ʮʝʣʠ ʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʨʝʥʥʳʭ 

ʧʝʨʝʤʝʥ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʩʣʫʞʠʪ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ [1]. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ [9]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʩʢʦʨʝʡʰʝʛʦ 

ʜʦʩʪʠʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʦʙʣʘʩʪʠ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʨʠʚʣʝʯʝʥʠʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʩʦʟʜʘʥʠʠ ʩʢʚʦʟʥʳʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʝʛʦʜʥʷ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʣʦʞʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ ʦʙʦʟʥʘʯʠʣ ʙ  r ʩʪʨʘʪʝʛʠʶ 

ʢʘʯʝʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʜʝʡʩʪʚʫʝʪ ʇʨʠʢʘʟ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ  ̄ 206 ʦʪ 18.04.2020 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ-ʛʨʘʬʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ çʋʧʨʘʚʣʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤè ʥʘ 2019 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 

2020 ʠ 2021 ʛʦʜʦʚè [3]. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʠʢʘʟʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʠʟʘʮʠʷ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝ̡ʢʪʘʤʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʪʘʢʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʆʢʦʥʯʘʥʠʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ 31 ʜʝʢʘʙʨʷ 2021 ʛʦʜʘ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʦʥʘ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʦ ʦʧʨʝʜʝʣʷʝʪ ʪʝʥʜʝʥʮʠʶ 

ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʜʘʝʪ ʯʝʪʢʠʝ ʮʝʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʢ ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ 

ʜʠʥʘʤʠʢʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʷ ʠʤʫʱʝʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʟʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ 
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ʜʨʫʛʦʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʙʘʟʠʨʫʝʪʩʷ 

ʣʠʰʴ ʪʦʣʴʢʦ ʥʘ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ ʢʦʥʮʝʧʮʠʷʭ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ, ʥʝ ʠʤʝʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʯʝʪʢʦʡ ʝʝ ʪʨʘʢʪʦʚʢʠ ʦ ʩʫʙʲʝʢʪʘʭ ʠ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɸ.ɸ. ɿʘʚʴʷʣʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʠ ʥʝ 

ʚʟʘʠʤʦʫʚʷʟʘʥʳ, ʥʝʪ ʝʜʠʥʦʛʦ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ ʚ 

ʮʝʣʦʤ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʦʪʜʝʣʴʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʚʠʪʳ ʥʝ  ʧʦʣʥʦʡ ʤʝʨʝ. 

ɽʱʝ ʦʜʥʦʡ ʢʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʚʘʪʠʟʘʮʠʷ, ʘ ʪʦʯʥʝʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ. ʇʨʦʮʝʩʩ ʧʨʠʚʘʪʠʟʘʮʠʷ ʥʝ ʧʨʠʚʝʣ ʢ 

ʦʞʠʜʘʝʤʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʩʚʷʟʠ ʩ ʥʝʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʧʨʦʨʘʙʦʪʢʦʡ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʟʥʳʝ ʧʨʠʚʘʪʠʟʘʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʘʪʠʟʘʮʠʷ ʥʝ ʩʪʘʚʠʪ 

ʩʚʦʝʡ ʮʝʣʴʶ ʠ ʥʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʦʪʯʫʞʜʘʝʤʳʭ ʠʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʘʢʪʠʚʦʚ, ʪʝʤ ʩʘʤʳʤ ʤ  r ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 

ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʢʦʨʝʡʰʠʤ ʠʟʲʷʪʠʝʤ ʠ ʥʘʠʙʦʣʝʝ ʨʘʟʫʤʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ. ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʣʘʩʪʠ ʧʨʦʜʘʶʪ ʠ ʨʝʘʣʠʟʫʶʪ 

ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʦ ʥʠʢʘʢ ʥʝ ʙʠʟʥʝʩ, ʷʚʣʷʶʱʠʡʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ  ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʠʚʘʪʠʟʘʮʠʷ ʜʦʣʞʥʘ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʧʨʠʪʷʛʠʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪ 

ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʯʝʛʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʵʢʦʥʦʤʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ [6]. 

ʄʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʚʳʜʝʣʷʶʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʫ ʦʪʩʫʪʩʪʚʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ. ʕʢʩʧʝʨʪʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʘʣʶʪʥʦʛʦ 

ʬʦʥʜʘ ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʜʦʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʠʣʘ 33% ʚ 2016 ʛʦʜʫ. ɺ ʮʝʣʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʣʦ 13,5% ɺɺʇ, 

ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ð ʝʱʝ 19,3% ɺɺʇ ʚ 2016 ʛʦʜʫ [14]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, 

ʩʦʩʪʦʷʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʠ ʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ï ʙʘʨʴʝʨ ʢ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʜʦʣʷ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʤ  rʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ 

ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʦʩʪʘ [7]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʘʤʧʘʥʠʠ ʟʘʯʘʩʪʫʶ ʚ ʩʚʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʨʝʩʫʨʩ, ʪʝʤ ʩʘʤʳʤ ʚʳʪʘʣʢʠʚʘʷ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʠʟ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʂʦʥʦʥʢʦʚʘ ʅ.ʇ. ʩʯʠʪʘʝʪ, ʯʪʦ: çʆʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʩʝʢʪʦʨʘʤʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʥʝʥʫʣʝʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʝʢʪʦʨ. ʇʝʨʝʛʨʫʞʝʥʥʳʡ ʬʫʥʢʮʠʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʨʦʩʩʠʡʩʢʠʡ ʛʦʩʩʝʢʪʦʨ, ʠʤʝʝʪ ʧʦʜʚʠʞʥʳʝ ʛʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ. ʈʘʟʤʝʨʳ ʩʝʢʪʦʨʦʚ ʚʘʨʴʠʨʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʵʢʦʥʦʤʠʢʠ. ʏʝʤ ʦʥʦ ʚʳʰʝ, ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʥʘ ʨʘʟʨʘʩʪʘʥʠʝ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ. ɺ ʩʣʫʯʘʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠè [7]. 

ʀʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʜʥʦʟʥʘʯʥʦ ʥʘʤʝʯʝʥʥʳʝ  ʮʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʝ ʦʙʦʟʥʘʯʝʥʳ. ʀʭ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʠʣʠ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʷʤ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʠʚʦʚ, ʠ ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʤʦʪʨ ʠ ʜʦʨʘʙʦʪʢʘ ʧʣʘʥʦʚ 

ʧʨʠʚʘʪʠʟʘʮʠʠ ʫʞʝ ʧʦʩʣʝ ʠʭ ʫʪʚʝʨʞʜʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʜʨʦʚ ʠ ʧʝʨʩʦʥʘʣʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʥʘ 

ʧʨʠʚʣʝʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʝʭʘʥʠʟʤʳ ʤʦʪʠʚʘʮʠʠ ʟʘ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʨʘʙʦʯʠʭ ʦʙʣʘʩʪʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʠʩʪʝʤʳ 

ʦʧʣʘʪʘ ʪʨʫʜʘ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʬʠʢʩʠʨʦʚʘʥʦ ʥʠʟʢʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤʥʳʭ 

ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝ̫ʩʥʦʩʪʴ ʠ ʥʝʧʦʣʥʦʝ ʦʩʦʟʥʘʥʠʝ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʥʳʥʝʰʥʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ (ʩʤ. ʨʠʩ. 1). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʝʤʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ (ʜʘʣʝʝ ð ʈʦʩʠʤʫʱʝʩʪʚʦ) ʩʦʚʤʝʩʪʥʦ ʩ ʌʝʜʝʨʘʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʇʦʤʠʤʦ ʪʦʛʦ ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʬʝʜʝʨʘʣʴʥʳʤ 

ʠʤʫʱʝʩʪʚʦʤ ʠʤʝʶʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʋʧʨʘʚʣʝʥʠʝ ʜʝʣʘʤʠ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʏʘʩʪʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʚ ʪʘʢʠʝ ʢʘʢ çʈʦʩʘʪʦʤè ʠ çʈʦʩʪʝʭʥʦʣʦʛʠʠè. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʚʦʟʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ 

ʧʦʟʠʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ, ʣʦʛʠʯʝʩʢʠ 

ʟʘʚʝʨʰʝʥʥʦʡ, ʢʘʨʜʠʥʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʥʝʩʫʱʝʡ ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ 

ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʱʝʩʪʚʘ. 

ʎʠʬʨʦʚʳʝ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʘʤʙʠʮʠʦʟʥʘʷ ʮʝʣʴ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ, ʧʨʝʩʣʝʜʫʝʪʩʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʥʷʪʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28.07.2017 ˉ1632-ʨ [11]. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2018 ʛʦʜʘ  ̄204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 
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 çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1,10]. ʀʤʝʥʥʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʚʳʜʚʠʛʘʝʪ ʟʘʜʘʯʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʚʦʜ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ çʮʠʬʨʫè. ɺʦ-

ʧʝʨʚʳʭ, ʵʪʦ ʧʝʨʝʥʦʩ ʪʝʢʩʪʦʚʦʛʦ ʚʠʜʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʞʠʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʝʤ ʩʘʤʳʤ ʚʢʣʶʯʘʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʦ-ʚʪʦʨʳʭ, ʢʦʦʨʜʠʥʘʮʠʷ 

ʩʫʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʚʢʣʶʯʘʷ ʌʝʜʝʨʘʣʴʥʳʝ 

ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʋʧʨʘʚʣʝʥʠʝ ʜʝʣʘʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ, ʧʨʦʬʠʣʴʥʳʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ, ʣʦʢʘʣʴʥʳʝ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʝʜʠʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ BigData (big geo data) ʧʨʠ ʘʢʪʠʚʥʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʫʯʘʩʪʠʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʄʝʭʘʥʠʟʤʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʟʘʜʘʯ ʚʳʩʪʫʧʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ  ʌʝʜʝʨʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ð ʌɻʀʉ ɽɻʈʅ), ʢʘʢ ʙʘʟʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʠʙʢʦʤ ʧʦʜʭʦʜʝ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʡ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʝʨʘʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ 

ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʝʝ ʭʨʘʥʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʌɻʀʉ ɽɻʈʅ ʩʣʫʞʠʪ ʩʠʩʪʝʤʦʡ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʦ ʥʝʜʚʠʞʠʤʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [13]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʠʩʪʝʤʘ ʌɻʀʉ ɽɻʈʅ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʝʟʦʰʠʙʦʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʨʦʨʘʙʘʪʳʚʘʥʠʷ IT-ʧʨʦʝʢʪʦʚ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʨʘʥʝʝ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ, ʪʘʢʠʭ ʢʘʢ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʧʨʘʚ ʥʘ 

ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ (ʜʘʣʝʝ ð ɽɻʈʇ) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ 

ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ð ɻʂʅ) [13]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʢʘʜʘʩʪʨʦʚʦʛʦ 
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ʫʯʝʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ ʚ 

ʝʜʠʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ɽɻʈʅ, ʥʝ ʫʜʘʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʩʚʝʩʪʠ ʚʩʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʚ 

ʦʙʱʫʶ ʝʜʠʥʦʦʙʨʘʟʥʫʶ ʙʘʟʫ. ʅʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʮʝʜʫʨʳ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʠʤʝʣʦ ʤʝʩʪʦ ʙʳʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʚ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ,  ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʨʘʥʝʝ ʚʥʝʩʝʥʘ IT-ʩʠʩʪʝʤʘʤʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ ʨʷʜʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ʉʣʝʜʩʪʚʠʝʤ ʩʣʫʞʘʪ ʧʝʨʝʙʦʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʥʝʪʦʯʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʭʨʘʥʠʣʘʩʴ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʪʘʭ 

ʠ ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʟʘʯʘʩʪʫʶ ʜʫʙʣʠʨʦʚʘʣʘʩʴ. 

ɿʘʪʨʘʛʠʚʘʷ ʚʦʧʨʦʩʳ ʨʘʙʦʪʳ ʠ ʚʝʜʝʥʠʷ ɽɻʈʅ, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʨʦʮʝʜʫʨʫ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʧʦʚʳʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ [4]. ʇʦ ʠʪʦʛʘʤ 

ʧʨʦʰʝʜʰʝʛʦ 21 ʤʘʷ 2018 ʛ. ʚ ʄʦʩʢʚʝ VIII  ʌʦʨʫʤʘ ʫʯʘʩʪʥʠʢʦʚ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

çʅʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʯʘʩʪʦʛʦ 

ʦʪʢʘʟʘ ʚ ʧʦʩʪʘʥʦʚʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʆʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʥʳʤ ʦʪʣʠʯʥʳʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʬʦʨʤʘʪʦʤ ʜʦʢʫʤʝʥʪʦʚ, ʦ ʯʝʤ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʚʳʰʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʢʨʦʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʥʠʬʠʢʘʮʠʠ ʬʦʨʤ 

ʜʦʢʫʤʝʥʪʦʚ-ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʧʦʨʷʜʦʯʠʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʘ 

ʫʨʦʚʥʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʠʜʝʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʝʜʦʚʳʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɺʦʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʚʝʜʦʤʦʩʪʝʡ (ʬʦʨʤ), 

ʩʦʜʝʨʞʘʱʠʭ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʧʨʠ ʠʭ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ɺʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 1 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ. 

 ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʪʚʝʨʜʠʣʘ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 2015ï2020 ʛʦʜʳ 

ʧʦ ʨʝʘʣʠʟʘʮʠʠ çʆʩʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʪʝʨʝʩʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʨʘʟʚʠʪʠʷ ʝ yʨʝʛʠʦʥʦʚ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè [2]. ɺ ʜʦʢʫʤʝʥʪʝ ʛʦʚʦʨʠʪʩ ̫ʦ ʧʣʘʥʘʭ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʜʘʣʝʝ ï 

ɻʀʉ) ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʜʘʩʪʨʦʚʦʡ ʠ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ 
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ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɺʟʘʠʤʦʩʚʷʟʴ ɻʀʉ, ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɽɻʈʅ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ɻʀʉ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ ʢʘʜʘʩʪʨʦʚʫʶ 

ʢʘʨʪʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ. ʂʘʞʜʳʡ 

ʦʙʲʝʢʪ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʚʷʟʘʥ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʩ ʩʫʙʩʘʥʪʠʤʝʪʨʦʚʦʡ ʪʦʯʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʷʪʴ ʦʬʠʮʠʘʣʴʥʳʝ ʪʦʯʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʳ ʫʚʝʣʠʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʪʘ ʠ ʢʘʯʝʩʪʚʘ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʠʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ, ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺʚʦʜ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʥʘʧʦʣʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʘ ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʝʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʜʚʠʞʠʤʦʤ 

ʠʤʫʱʝʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ (ʜʘʣʝʝ ï ʈʦʩʨʝʝʩʪʨ) ʚʥʝʜʨʝʥ ʮʠʬʨʦʚʦʡ ʧʨʦʝʢʪ ʜʣʷ ʨʘʟʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʩ ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʨʝʝʩʪʨʝ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ (ʜʘʣʝʝ ð ʈʌʀ). ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʦʙʣʘʜʘʝʪ ʤʝʭʘʥʠʟʤʘʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ 

ʜʘʥʥʳʭ ʠ ʧʨʦʚʦʜʠʪʴ ʧʣʘʥʦʤʝʨʥʫʶ ʨʘʙʦʪʫ ʧʦ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ [6]. 

ɺʝʜʝʪʩʷ ʧʣʘʥʦʤʝʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʨʝʞʠʤʝ 

çʦʥʣʘʡʥè ʜʣʷ ʦʙʤʝʥʘ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʬʦʥʜʦʚ ʪʘʢʠʭ ʙʘʟ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʥʘ ʪʘʢʠʭ 

ʬʦʥʜʘʭ ʠ ʙʫʜʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʮʠʬʨʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ. ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʦʨʛʘʥʘ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʜʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʷʭ ʠ ʟʘʜʘʯʘʭ 

[8]. 

ʎʝʥʪʨʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʜʝʷ çɻʦʩʫʜʘʨʩʪʚʦ-ʢʘʢ-

ʇʣʘʪʬʦʨʤʘè (ɻʢʇ, ʇʣʘʪʬʦʨʤʘ) ï ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʩʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ (ʆɻɺ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʙʘʟʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠ ʮʠʬʨʦʚʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ) [12]. ʉʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʳ çɻʦʩʫʜʘʨʩʪʚʦ-ʢʘʢ-ʇʣʘʪʬʦʨʤʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʟʘʣʦʞʝʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʮʠʬʨʦʚʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʮʠʬʨʦʚʳʭ 

ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʜʝʷ çɻʦʩʫʜʘʨʩʪʚʦ-ʢʘʢ-ʇʣʘʪʬʦʨʤʘè ʠ ʩʣʫʞʠʪ ʥʘʯʘʣʦʤ ʢ 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺ ʠʪʦʛʝ ʤ  r ʦʙʝʩʧʝʯʠʤ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ 



ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ˉ8 2020 

 
242 

 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʯʪʦ ʧʦʩʣʫʞʠʪ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ 

ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʮʝʣʦʤ.   

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʝʛʦʜʥʷ ï ʵʪʦ ʤʝʭʘʥʠʟʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʂʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʢʘʢ ʟʘʣʦʛ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʮʝʣʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʦ ʛʣʦʙʘʣʴʥʳʤ ʚʳʟʦʚʘʤ ʧʨʦʮʝʩʩʘ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝʭ ʬʦʥʜʦʚ ʜʘʥʥʳʭ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʮʠʬʨʦʚʳʝ ʧʦʜʭʦʜʳ ʠ 

ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʩʠʪʫʘʮʠʷ ʚ 

ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʡ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʝʜʠʥʳʭ 

ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʛʦʩʫʜʘʨʩʪʚʦ 

ʜʦʩʪʠʛʥʝʪ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʘ 

ʦʩʥʦʚʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʠʷʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩ ʩʫʙʲʝʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ 

ʠʤʫʱʝʩʪʚʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʨʝʘʣʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ ʙʫʜʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʜʠʛʤʳ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ 

ʠʤʫʱʝʩʪʚʦʤ. 
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ʚʥʫʪʨʝʥʥʠʤ ʫʩʣʦʚʠʷʤ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʩʪʨʝʤʷʱʘʷʩʷ ʟʘʥʷʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʨʝʜʠ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʚ ʀɸʇʌ ʚʳʩʪʨʘʠʚʘʶʪ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʢʘʢ ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʫʨʦʚʝʥʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʜʦʛʦʚʦʨʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ 

ʧʨʦʜʫʢʮʠʠ, ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨ.). ʆʧʨʝʜʝʣʝʥʳ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʜʘʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʥʘʯʘʣʝ 2000-ʭ 

ʛʦʜʦʚ, ʢʦʛʜʘ ʙʳʣʠ ʥʘʨʫʰʝʥʳ ʢʦʦʧʝʨʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʫʨʦʚʝʥʴ ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ 

http://qje.su/wp-content/uploads/2017/08/Bezymyannyj-12.png
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ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʣʩʷ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʚʠʜʫ ʥʠʟʢʠʭ ʮʝʥ ʥʘ ʥʝʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʆʆʆ çʕʢʦʅʠʚʘè ï ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʳʭ 

ʘʛʨʦʭʦʣʜʠʥʛʦʚ ʈʦʩʩʠʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʙʦʣʴʰʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʷʭ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ. 

Summary. Integrated agro-industrial formations (IAPF) are considered as an organic system that 

is capable of self-regulation and adaptation to external and internal conditions and 

circumstances, aiming at more favorable position among other economic entities in order to 

obtain a synergistic effect. Cause-and-effect relationships in the IAPF develop a logistics chain 

in interactions determined by both external and internal conditions (the level of state regulation, 

contractual relationships, the ability to export products, customerôs affordability, production 

volumes, etc.). The author defined the factors that contributed to the creation of integrated 

structures in the early 2000s, when cooperative relations between agricultural and processing 

enterprises were broken, the level of capacity utilization of the latter declined steadily, 

agricultural commodity producers were not interested in increasing the volume of agricultural 

production due to low prices. Performance indicators and directions of innovative development 

of OOO EkoNiva, one of the largest agricultural holdings in Russia, are presented. It is 

concluded that integrated formations get an advantage on other economic entities in innovative 

development of dairy cattle breeding due to their higher production indicators. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ɸʇʂ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: Agro-Industrial Complex, integrated structures, dairy cattle breeding, innovative 

development, efficiency. 

ʇʨʘʢʪʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʳʥʢʝ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʯʘʣʩʷ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ, ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ 

ʢʦʦʧʝʨʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ɸʇʂ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʟʜʘʶʪʩʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʢʦʤʙʠʥʘʪʳ, 
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ʘʩʩʦʮʠʘʮʠʠ, ʩʦʶʟʳ, ʘʛʨʦʬʠʨʤʳ ʠ ʘʛʨʦʭʦʣʜʠʥʛʠ, ʠʤʝʷ ʦʙʱʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʧʨʘʚʣʝʥʠʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʪ.ʜ. 

ʋʢʘʟʘʥʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʩʷʪ ʭʘʨʘʢʪʝʨ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʦʙʲʝʜʠʥʝʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʫʚʷʟʘʥ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ï ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ [7]. 

ʉʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʚ ɸʇʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: 

- ʨʦʩʪʦʤ ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʧʠʪʘʣʘ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʢʨʝʧʣʝʥʠʷ ʢʦʦʧʝʨʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʚʳʰʝʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʙʦʨʴʙʦʡ ʩ ʤʦʥʦʧʦʣʠʟʤʦʤ; 

- ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʠʟʠʩʘ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ, ʪʘʢ ʠ ʚʩʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ 

ʵʬʬʝʢʪʫ ʦʪ ʩʣʦʞʝʥʠʷ ʠʭ ʨʝʩʫʨʩʦʚ, ʫʣʫʯʰʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʨʘʙʦʪʥʠʢʦʚ [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɸʇʂ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʭʦʣʜʠʥʛʦʚʳʭ 

ʩʪʨʫʢʪʫʨ. ʇʨʝʜʧʨʠʷʪʠʷ, ʚʦʰʝʜʰʠʝ ʚ ʩʦʩʪʘʚ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʩʪʘʶʪʩʷ ʶʨʠʜʠʯʝʩʢʠʤʠ 

ʣʠʮʘʤʠ. ʆʥʠ ʠʤʝʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʫʶ ʬʦʨʤʫ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʚʠʜʝ 

ʘʢʮʠʦʥʝʨʥʳʭ ʠʣʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʱʝʩʪʚ. ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʦʣʦʚʥʘʷ 

ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʣʘʜʝʝʪ ʢʦʥʪʨʦʣʴʥʳʤ ʧʘʢʝʪʦʤ ʘʢʮʠʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʫʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɹʫʜʫʯʠ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʦʡ, ʘʛʨʦʭʦʣʜʠʥʛ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ: 

- ʥʘ ʚʭʦʜʝ ï ʦʙʱʝʩʪʚʝʥʥʳʡ ʟʘʢʘʟ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

- ʥʘ ʚʳʭʦʜʝ ï ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʛʨʦʭʦʣʜʠʥʛʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʮʠʫʤʦʤ, 
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ʨʳʥʢʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʛʨʦʭʦʣʜʠʥʛʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʘ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʜʦʭʦʜʦʤ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʷʭ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʩʪʨʘʠʚʘʪʴ ʜʘʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʘʤʢʘʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʀɸʇʌ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʢʘʢ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ 

ʀɸʇʌ, ʬʦʨʤʘʪʳ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ: 

- ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʩʦʩʪʘʚ ʦʪʨʘʩʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ; 

- ʫʨʦʚʝʥʴ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʠʤʧʦʨʪ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; 

- ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʟʘʢʘʟ ʪʦʨʛʦʚʣʠ ʠ ʜʨ. 

ʉʦʚʨʝʤʝʥʥʦʤʫ ʵʪʘʧʫ ʵʢʦʥʦʤʠʢʠ ʧʨʠʩʫʱʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʪʙʦʨʝ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʠʟ ʥʠʭ ʢ ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 
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ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʢʦʛʜʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ ʢ ʘʜʘʧʪʘʮʠʠ, ʧʨʦʷʚʣʝʥʠʶ ʛʠʙʢʦʩʪʠ ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʢ ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʢʘʢ ʝʛʦ 

ʩʪʨʝʤʣʝʥʠʝ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʜʩʪʨʦʠʪʴ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʂʘʢ ʣʶʙʘʷ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ 

ʢ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʩʣʦʚʠʷʤ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʀɸʇʌ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ 

ʘʜʘʧʪʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʇʦ ʪʝʦʨʠʠ ʕ. ʂʘʥʪʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ çʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤè, ʩʪʨʝʤʠʪʩʷ ʢ ʚʳʞʠʚʘʥʠʶ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [5]. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʦʜʯʠʥʝʥʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʩʚʦʙʦʜʳ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ (ʨʠʩ. 2). 

 

ɺʟʘʠʤʦʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ, ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʠ ʘʚʪʦʥʦʤʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʨʪʥʝʨʘʤʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ 

ʩʚʦʝʤ ʤʝʩʪʝ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʀɸʇʌ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ ʟʦʥʳ ʩʣʦʞʝʥʠʷ ʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ. ʆʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ 

ʦʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʳʠʛʨʳʚʘʣʠ ʚʩʝ ʫʯʘʩʪʥʠʢʠ (ʨʠʩ. 3). 
































































































































































































































































































































































































































































































































































































































































































































































