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ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  
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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 
ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʦʩʪʘʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝ ʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʦʩʪʘʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 

ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ
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ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʤʳʢʦʚʩʢʘʷ ʊʘʪʴʷʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 
ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ 
ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟ-
ʚʠʪʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ (ʥʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ, ʧʦʥʠʤʘʥʠʝ ʤʝʪʦ-
ʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ) ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʘ ʬʠʟʠʢʠ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè. ʇʨʠʚʦ-
ʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘ ʙʘʟʝ ʄɹʆʋ ʉʆʐ ˉ 40 ʛ. ɺʦʣʛʦʛʨʘ-
ʜʘ ʠ ʄʆʋ çʃʠʮʝʡ ˉ 9 ʠʤ. ɸ.ʅ. ʅʝʚʝʨʦʚʘè ʛ. ɺʦʣʛʦʛʨʘʜʘ. ɺʳʷʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʫʯʘʱʠʭʩʷ 
ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʥʘ ʦʙʲʷʩʥʝʥʠʝ ʨʝʘʣʴʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʫʯʠʪʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʥʘ-
ʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʩʥʦʚʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 
ʮʝʣʦʩʪʥʦʡ ʤʝʪʦʜʠʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʠʩʪʝʤʫ ʢʦʥʪʝʢʩʪʥʳʭ ʟʘʜʘʥʠʡ ʠ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʩʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷ, ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ, 
ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʥʪʝʢʩʪʥʳʝ ʟʘʜʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ. 
 
FORMATION OF NATURAL SCIENCE LITERACY OF PRIMARY SCHOOL STUDENTS IN THE STUDY OF 

LIGHT PHENOMENA: RESULTS OF A ASCERTAINING EXPERIMENT 
 

Bayramova Dzhemal 
 

Scientific adviser: Smykovskaya Tatiana Konstantinovna 
 
Abstract: The article deals with the problem of forming natural science literacy in primary school students. The 
relevance of developing a methodology aimed at developing components of natural science literacy (scientific 
explanation of phenomena, understanding of research methods, interpretation of data) in the study of the 
physics section çLight Phenomenaè is substantiated. The results of the ascertaining experiment conducted on 
the basis of Secondary School No. 40 in Volgograd and Lyceum No. 9 named after A.N. Neverov in Volgograd 
are presented. Typical difficulties of students in explaining real optical phenomena and interpreting experi-
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mental data, as well as problems of teachers in organizing work on the formation of natural science literacy are 
identified. The obtained results substantiate the need to develop and implement a holistic methodology that 
includes a system of contextual tasks and active teaching methods. 
Key words: natural science literacy, light phenomena, methods of teaching physics, ascertaining experiment, 
contextual tasks, primary school. 

 
1. ɺʚʝʜʝʥʠʝ 
ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ 

ʵʧʦʭʫ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʪʨʝʙʦʚʘʥʘ ʣʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʥʘʷ ʥʝ ʧʨʦʩʪʦ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʧʨʠ-
ʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʟʘʢʨʝʧʣʝʥʘ ʚ ʬʝ-
ʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ 
ʆʆʆ), ʛʜʝ ʩʨʝʜʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʠ ʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ ʚʳʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʢʣʶʯʘʷ ʝʩʪʝʩʪʚʝʥʥʦ-
ʥʘʫʯʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ. 

ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ (ɽʅɻ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ PISA ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʩʚʘʠʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʧʦʩʪʘ-
ʥʦʚʢʠ ʚʦʧʨʦʩʦʚ, ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ [1]. ɺ ʩʪʨʫʢ-
ʪʫʨʝ ɽʅɻ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ: ʥʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ, ʧʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ [2]. 

ʈʘʟʜʝʣ ʬʠʟʠʢʠ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè, ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʫʯʘʝʤʳʡ ʚ 8 ʢʣʘʩʩʝ, ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ 
ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ɽʅɻ. ʆʧʪʠʢʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʚʩʝʜʥʝʚ-
ʥʳʤ ʦʧʳʪʦʤ ʫʯʘʱʠʭʩʷ (ʟʨʝʥʠʝ, ʮʚʝʪʘ, ʦʧʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘ-
ʚʘʪʴ ʢʦʥʪʝʢʩʪʥʳʝ ʟʘʜʘʥʠʷ, ʤʦʜʝʣʠʨʫʶʱʠʝ ʨʝʘʣʴʥʳʝ ʞʠʟʥʝʥʥʳʝ ʩʠʪʫʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝʥʠʝ ʩʚʝʪʦ-
ʚʳʭ ʷʚʣʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ð ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʢʪʠʚʥʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʧʦʟʠʮʠʶ ʰʢʦʣʴʥʠʢʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ɺ. ʋʩʦʚʦʡ, ɺ.ɺ. ʄʫʣʪʘʥʦʚʩʢʦʛʦ, ʅ.ʉ. ʇʫʨʳʰʝʚʦʡ 
[3; 4], ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʜʝʣʘ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè ʚ ʘʩʧʝʢʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ɽʅɻ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʚ ʤʘʩʩʦʚʦʡ ʧʨʘʢʪʠʢʝ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 
ʥʘʙʣʶʜʝʥʠʡ: ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦ ʬʠʟʠʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʜʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ, ʘ ʜʦʣʷ ʟʘʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ ʢʦʥʪʝʢʩʪʘʭ, ʥʝ ʧʨʝʚʳʰʘʝʪ 20ï
25% ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʚʳʩʦʢʠʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʜʝʣʘ 
çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè ʜʣʷ ʨʘʟʚʠʪʠʷ ɽʅɻ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥ-
ʪʘʨʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʨʝʘʣʠʟʦʚʘʪʴ. ɼʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʦʧʨʝʜʝʣʠʣʦ ʧʨʦʙʣʝʤʫ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ: ʢʘʢʦʚʳ ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ 
ʩʚʝʪʦʚʳʭ ʷʚʣʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ 
ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ? 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ð ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɽʅɻ ʫ ʫʯʘʱʠʭʩʷ 8-ʭ ʢʣʘʩʩʦʚ ʠ 
ʪʠʧʠʯʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʫʯʠʪʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ɽʅɻ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʚʝʪʦʚʳʭ 
ʷʚʣʝʥʠʡ. 

2. ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʄɹʆʋ ʉʆʐ ˉ 40 ʛ. ɺʦʣʛʦʛʨʘʜʘ ʠ ʄʆʋ çʃʠʮʝʡ ˉ 9 ʠʤ. ɸ.ʅ. 

ʅʝʚʝʨʦʚʘè ʛ. ɺʦʣʛʦʛʨʘʜʘ ʚ 2025ï2026 ʫʯʝʙʥʦʤ ʛʦʜʫ. ɺ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 
78 ʫʯʘʱʠʭʩʷ 8-ʭ ʢʣʘʩʩʦʚ (42 ð ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ, 36 ð ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ) ʠ 12 ʫʯʠʪʝʣʝʡ 
ʬʠʟʠʢʠ. 

ɼʣʷ ʩʙʦʨʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʣʘʥʦʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ: 
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Ŀ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʠʪʝʣʝʡ (ʚʳʷʚʣʝʥʠʝ ʪʠʧʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ɽʅɻ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʟʘʪʨʫʜʥʝʥʠʡ); 

Ŀ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ (12 ʫʨʦʢʦʚ ʧʦ ʨʘʟʜʝʣʫ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè; ʥʘʙʣʶʜʝʥʠʝ ʥʝʚʢʣʶ-
ʯʸʥʥʦʝ, ʚʝʣʦʩʴ ʧʦ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ); 

Ŀ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ (ʘʚʪʦʨʩʢʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʟʘʜʘʥʠʷ ʥʘ 
ʧʨʦʚʝʨʢʫ ʢʘʞʜʦʛʦ ʠʟ ʪʨʸʭ ʢʦʤʧʦʥʝʥʪʦʚ ɽʅɻ); 

Ŀ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ (ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʤʝ çʉʚʝ-
ʪʦʚʳʝ ʷʚʣʝʥʠʷè); 

Ŀ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʨʘʩʯʸʪ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ). 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ PISA [2] ʠ ʘʜʘʧʪʠʨʦʚʘʥ 

ʢ ʩʦʜʝʨʞʘʥʠʶ ʨʘʟʜʝʣʘ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè. ʆʥ ʚʢʣʶʯʘʣ 12 ʟʘʜʘʥʠʡ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʪʨʠ ʙʣʦʢʘ: 
1. ʅʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ (4 ʟʘʜʘʥʠʷ: ʦʙʲʷʩʥʝʥʠʝ ʤʠʨʘʞʘ, ʦʙʲʷʩʥʝʥʠʝ ʮʚʝʪʘ ʧʨʝʜʤʝʪʦʚ, 

ʦʙʲʷʩʥʝʥʠʝ ʨʘʙʦʪʳ ʦʯʢʦʚ, ʦʙʲʷʩʥʝʥʠʝ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ). 
2. ʇʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (4 ʟʘʜʘʥʠʷ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʣʠʥʟʳ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʭʝʤ ʭʦʜʘ ʣʫʯʝʡ, ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, 
ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ). 

3. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ (4 ʟʘʜʘʥʠʷ: ʘʥʘʣʠʟ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ, ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪʦʚ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ). 

ʂʘʞʜʦʝ ʟʘʜʘʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʪʨʸʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: 0 ʙʘʣʣʦʚ ð ʟʘʜʘʥʠʝ ʥʝ ʚʳʧʦʣʥʝʥʦ ʠʣʠ 
ʚʳʧʦʣʥʝʥʦ ʥʝʚʝʨʥʦ; 1 ʙʘʣʣ ð ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʯʘʩʪʠʯʥʦ; 2 ʙʘʣʣʘ ð ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ 
ʠ ʧʨʘʚʠʣʴʥʦ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
3.1. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʯʠʪʝʣʝʡ 
ɸʥʢʝʪʠʨʦʚʘʥʠʝ 12 ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʩʩʦʚʦʡ ʧʨʘʢʪʠʢʠ: 
Ŀ 75% ʫʯʠʪʝʣʝʡ (9 ʯʝʣʦʚʝʢ) ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, 

ʥʦ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʠʡ ʠ ʤʝʪʦʜʠʢ. 
Ŀ 58% ʨʝʩʧʦʥʜʝʥʪʦʚ (7 ʯʝʣʦʚʝʢ) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʥʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʥʘ ʫʯʝʙʥʠʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ, ʛʜʝ ʟʘʜʘʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ɽʅɻ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

Ŀ 67% ʫʯʠʪʝʣʝʡ (8 ʯʝʣʦʚʝʢ) ʫʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʪʝʢʩʪʥʳʝ ʟʘʜʘʥʠʷ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʯʘʱʝ 
ʚʩʝʛʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʥʝʫʨʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

Ŀ ʇʨʠ ʵʪʦʤ 83% ʧʝʜʘʛʦʛʦʚ (10 ʯʝʣʦʚʝʢ) ʚʳʨʘʟʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʛʦʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ɽʅɻ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʚʝʪʦʚʳʭ ʷʚʣʝʥʠʡ. 

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʥʘ ʦʪʢʨʳʪʳʝ ʚʦʧʨʦʩʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʫʯʠʪʝʣʝʡ ʩʚʷʟʘʥʳ ʩ: 
Ŀ ʦʪʩʫʪʩʪʚʠʝʤ ʯʸʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ɽʅɻ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʟʜʝʣʫ ʬʠ-

ʟʠʢʠ; 
Ŀ ʥʝʜʦʩʪʘʪʢʦʤ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢʦʥʪʝʢʩʪʥʳʭ ʟʘʜʘʥʠʡ; 
Ŀ ʩʣʦʞʥʦʩʪʴʶ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɽʅɻ. 
3.2. ʈʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 
ʅʘʙʣʶʜʝʥʠʝ 12 ʫʨʦʢʦʚ ʧʦ ʨʘʟʜʝʣʫ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè ʧʦʟʚʦʣʠʣʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ: 
 

ʇʦʢʘʟʘʪʝʣʴ  ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ  

ɼʦʣʷ ʚʨʝʤʝʥʠ ʫʨʦʢʘ, ʦʪʚʦʜʠʤʘʷ ʥʘ ʦʙʲʷʩʥʝʥʠʝ 
ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

58% 

ɼʦʣʷ ʚʨʝʤʝʥʠ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʦʙʨʘʟʮʫ 22% 

ɼʦʣʷ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ, ʪʨʝʙʫʶ-
ʱʠʭ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ ʢʦʥʪʝʢʩʪʘʭ 

12% 

ɼʦʣʷ ʚʨʝʤʝʥʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠ ʧʨʦʝʢʪʥʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ 

8% 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. ɼʦʣʷ ʟʘ-
ʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ɽʅɻ, ʥʝ ʧʨʝʚʳʰʘʝʪ 20% ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʤʝʥʠʡ. 

3.3. ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʫʯʘʱʠʭʩʷ 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ 8-ʭ ʢʣʘʩʩʦʚ (n=78) ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ɽʅɻ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʋʙʚʤʡʯʙ 1 
 ʊʭʧʩʥʡʩʧʛʙʦʦʧʪʫʵ ʣʧʥʨʧʦʞʦʫʧʛ ʞʪʫʞʪʫʛʞʦʦʧʦʙʬʰʦʧʢ ʜʩʙʥʧʫʦʧʪʫʡ ʬ ʬʰʙʲʡʮʪʸ 8-ʮ ʣʤʙʪʪʧʛ 

(ʣʧʦʪʫʙʫʡʩʬʷʲʡʢ ʪʩʞʠ) 

ʂʦʤʧʦʥʝʥʪ ɽʅɻ ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ʉʨʝʜʥʠʡ ʙʘʣʣ ʇʨʦʮʝʥʪ ʚʳʧʦʣʥʝʥʠʷ 

ʅʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 
ʷʚʣʝʥʠʡ 

8 3,8 47,5% 

ʇʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ 

8 3,2 40,0% 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ 8 3,6 45,0% 

ʀʪʦʛʦ 24 10,6 44,2% 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 44,2%, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɽʅɻ ʫ ʫʯʘʱʠʭʩʷ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʦ 
ʢʦʤʧʦʥʝʥʪʫ çʇʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷè (40,0%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ 
ʫʤʝʥʠʡ ʧʣʘʥʠʨʦʚʘʪʴ ɻ ʢʩʧʝʨʠʤʝʥʪ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ. 

ɸʥʘʣʠʟ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʪʠʧʠʯʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ: 
1. ɿʘʜʘʥʠʷ ʥʘ ʥʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʡ: ʫʯʘʱʠʝʩʷ ʫʩʧʝʰʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʟʘʢʦʥʳ ʦʪʨʘʞʝʥʠʷ 

ʠ ʧʨʝʣʦʤʣʝʥʠʷ (82% ʚʳʧʦʣʥʝʥʠʷ), ʥʦ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʨʝʘʣʴʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 
ʷʚʣʝʥʠʡ: ʦʙʲʷʩʥʝʥʠʝ ʤʠʨʘʞʘ ð 34% ʚʳʧʦʣʥʝʥʠʷ, ʦʙʲʷʩʥʝʥʠʝ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ ð 28% 
ʚʳʧʦʣʥʝʥʠʷ. 

2. ɿʘʜʘʥʠʷ ʥʘ ʧʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʟʘʜʘʥʠʷ ʥʘ ʧʣʘ-
ʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (31% ʚʳʧʦʣʥʝʥʠʷ) ʠ ʘʥʘʣʠʟ ʩʭʝʤ ʭʦʜʘ ʣʫʯʝʡ ʩ ʦʰʠʙʢʘʤʠ (36% ʚʳʧʦʣʥʝʥʠʷ). 

3. ɿʘʜʘʥʠʷ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ: ʫʯʘʱʠʝʩʷ ʣʫʯʰʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ 
ʪʘʙʣʠʮ (58% ʚʳʧʦʣʥʝʥʠʷ), ʥʦ ʟʘʪʨʫʜʥʷʶʪʩʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (42% ʚʳʧʦʣʥʝ-
ʥʠʷ) ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʳʚʦʜʦʚ (38% ʚʳʧʦʣʥʝʥʠʷ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʧʦʢʘʟʘʣ, 
ʯʪʦ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɽʅɻ ʚ ʛʨʫʧʧʘʭ ʩʦʧʦʩʪʘʚʠʤ (ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠ-
ʤʳ ʧʨʠ p>0,05 ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʛʨʫʧʧʳ ʚ ʬʦʨʤʠʨʫʶʱʝʤ ʵʢʩ-
ʧʝʨʠʤʝʥʪʝ. 

4. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ PISA [2], ʢʦʪʦ-

ʨʳʝ ʬʠʢʩʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʘʱʠʭʩʷ, 
ʦʩʦʙʝʥʥʦ ʚ ʫʤʝʥʠʷʭ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʦʙʲʷʩʥʷʪʴ ʷʚʣʝʥʠʷ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɺʳʷʚʣʝʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʫʯʘʱʠʭʩʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 
1. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʥʪʝʢʩʪʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ɺ ʤʘʩʩʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʜʘʥʠʷ, ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʝ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʬʦʨʤʫʣ ʠ ʟʘʢʦʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʚ ʥʦʚʳʭ ʩʠʪʫʘʮʠ-
ʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʪʝʢʩʪʥʳʭ ʟʘʜʘʥʠʡ. 

2. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʟʥʘʥʠʷʤ. ʋʯʘʱʠʝʩʷ ʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʟʘʜʘ-
ʥʠʷʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟ-
ʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʦʤʧʦʥʝʥʪʫ ɽʅɻ. 

3. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʡ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ 
ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʤʘʩʩʦʚʦʡ 
ʧʨʘʢʪʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ. 
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ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʘʢʪʠʢʝ ʫʯʠʪʝʣʝʡ (ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʟʘʪʨʫʜ-
ʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʪʝʢʩʪʥʳʭ ʟʘʜʘʥʠʡ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʦʪʦʚʦʡ ʤʝʪʦʜʠʢʠ, 
ʚʢʣʶʯʘʶʱʝʡ: 

Ŀ ʩʠʩʪʝʤʫ ʢʦʥʪʝʢʩʪʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʨʘʟʜʝʣʫ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè; 
Ŀ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
Ŀ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɽʅɻ. 
5. ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ 
ʇʨʦʚʝʜʸʥʥʳʡ ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ɺ ʤʘʩʩʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʨʘʟʜʝʣʘ çʉʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷè ʧʨʝʦʙʣʘʜʘʶʪ ʨʝʧʨʦʜʫʢʪʠʚ-

ʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʜʦʣʷ ʟʘʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯ-
ʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʝʪ 20% ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. 

2. ʋʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ 8-ʭ ʢʣʘʩʩʦʚ ʷʚʣʷʝʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ (ʦʙʱʠʡ ʧʨʦʮʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ð 44,2%). ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʳ ʧʦ ʢʦʤʧʦʥʝʥʪʫ çʇʦʥʠʤʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷè (40,0%). 

3. ʊʠʧʠʯʥʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʫʯʘʱʠʭʩʷ ʷʚʣʷʶʪʩʷ: ʦʙʲʷʩʥʝʥʠʝ ʨʝʘʣʴʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 
(ʚʳʧʦʣʥʝʥʠʝ 28ï34%), ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (31%), ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 
(38%). 

4. ʋʯʠʪʝʣʷ ʬʠʟʠʢʠ ʦʩʦʟʥʘʶʪ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ (75%), ʥʦ 
ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʚʳʨʘʞʘʶʪ 
ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʦʪʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʦʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʚʝʪʦʚʳʭ ʷʚʣʝʥʠʡ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʬʦʨʤʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʚʝʨʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
ʤʝʪʦʜʠʢʠ. 
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ǲǣǩ8 4/1,4,.08321,.42* 4/2,55 

ǭǮǯǤǣǤǪǤǬǧǤ ǮǯǭǮǧǦǭǴǪǭǯǟ ǡ 
ǟǱǫǭǰǳǤǯǬǭǫ ǡǭǦǣǲǴǤ8 ǯǟǦǯǟǠǭǱǩǟ ǧ 
ǡǟǪǧǣǟǵǧǾ ǟǬǟǪǧǱǧǶǤǰǩǭǢǭ ǫǤǱǭǣǟ 

ǪǿȏțȉȇȌǿ ǫǿȏȇȞ ǡǿȃȇȋȍȁȌǿ 
ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɹʋʅ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʛʠʛʠʝʥʳ ʠʤ. ʌ.ʌ. ʕʨʠʩʤʘʥʘè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 
ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʢʘʧʠʣʣʷʨʥʦʡ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-
ʛʨʘʬʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʦʟʘʭʚʘʪʥʦʛʦ ʠ ʤʘʩʩ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ (ɻʍ-ʕɿɼ ʠ ɻʍ-ʄʉ). 
ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʙʦ-
ʦʪʙʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʬʠʣʴʪʨ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʢʘʨʪʨʠʜʞ ʩ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʤ. ʕʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʘʥʘʣʠʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʮʝʪʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʜʦʩʪʠʛʘʣʘ 95 %. ʅʠʞ-
ʥʠʡ ʧʨʝʜʝʣ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣ 0,0016 ʤʛ/ʤį ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪ-
ʢʣʦʥʝʥʠʠ 3,05 %, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʦʩʪʦʚʝʨʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨ-
ʥʦʤ ʚʦʟʜʫʭʝ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʧʠʟʦʭʣʦʨ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʨʦʙʦʦʪʙʦʨ, ʛʘʟʦʚʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ɻʍ-ʕɿɼ, 
ɻʍ-ʄʉ. 

 
DETERMINATION OF PROPISOCHLOR IN ATMOSPHERIC AIR: DEVELOPMENT AND VALIDATION OF 

AN ANALYTICAL METHOD 
 

Larkina Mariia Vadimovna 
 

Annotation. An analytical approach for the determination of propisochlor in ambient air has been proposed 
and experimentally validated. The method is based on capillary gas chromatography using electron capture 
and mass-selective detection (GC-ECD and GC-MS). Preconcentration of the analyte from the air was per-
formed using a combined sampling system consisting of a high-density filter and a polyurethane foam car-
tridge. The extraction efficiency of the analyte using acetone as the extractant reached 95%. The limit of quan-
tification was 0.0016 mg/mį with a relative standard deviation of 3.05%, enabling reliable monitoring of the 
substance in ambient air. The developed method can be applied for environmental pollution monitoring and for 
assessing potential health risks to the population. 
Key words: propisochlor, ambient air, sampling, gas chromatography, GC-ECD, GC-MS. 

 
ʂʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʧʠʟʦʭʣʦʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʚ ʘʛʨʘʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ 
ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʠ ʩ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘ-
ʥʷʪʴʩʷ ʠ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1]. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʘʩʥʦʩʪʠ ʧʨʦʧʠʟʦʭʣʦʨ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ. ʇʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʦʥ ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʱʝ-
ʩʪʚʘʤ 3 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʧʦ ʠʥʛʘʣʷʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʛʝʨʙʠʮʠʜʘ 



18 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʠʱʝʚʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ [2]. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʷʚʣʝʥʠʝ ʩʣʝʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʝʩʪʠʮʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ 
ʚ ʦʨʛʘʥʠʟʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ. 

ʇʨʦʧʠʟʦʭʣʦʨ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ 
ʢʫʢʫʨʫʟʘ, ʩʦʷ ʠ ʨʠʩ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʳ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʚʣʝ-
ʯʝʥʠʷ ʚ ʧʠʱʝʚʳʝ ʮʝʧʠ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʢʦʥʪʨʦʣʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 
ʬʘʢʪʦʨʦʚ: ʪʦʢʩʠʯʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʤʠʛʨʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʘʥʠʪʘʨʥʦ-
ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʧʠ-
ʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʧʨʦʧʠʟʦʭʣʦʨ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʠʟʚʦʜʥʳʤ ʭʣʦʨʘʮʝʪʘʤʠʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʩʝʣʝʢʪʠʚʥʳʡ ʜʦʚʩʭʦʜʦʚʳʡ ʛʝʨʙʠʮʠʜ. ɽʛʦ ʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʩʠʥʪʝʟʘ ʦʯʝʥʴ 
ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʪʝʥʠʡ. 
ʅʘʨʫʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚʢʝ ʨʦʩʪʘ ʠ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʠʜʦʚ 
ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʦʛʣʦʱʝʥʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʧʨʦʨʦʩʪʢʦʚ, ʘ ʪʘʢ-
ʞʝ ʯʘʩʪʠʯʥʦ ʯʝʨʝʟ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ. ʉʝʣʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʤʝʞʜʫ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʩʦʨʥʷʢʘʤʠ [4,5]. 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ, 
ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʧʠʟʦʭʣʦʨ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʱʝʩʪʚʦ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 95 %. ʍʨʘʥʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ï6 Áʉ, 
ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʫʩʣʦʚʠʷʤ. ʀʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ ʛʦʪʦʚʠʣʠ ʚ ʘʮʝʪʦʥʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 
100 ʤʢʛ/ʩʤį, ʘ ʨʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʘʟʙʘʚʣʝʥʠʷ. ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ-
ʛʦʪʦʚʣʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʝ ʧʨʝʚʳʰʘʣ 14 ʩʫʪʦʢ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʦʪʙʦʨʘ ʧʨʦʙ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʦʮʝʥʢʝ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʚʦʟʜʫʰ-
ʥʦʡ ʩʨʝʜʝ. ʉ ʫʯʝʪʦʤ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-
ʛʦ ʟʥʘʯʝʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʧʠʟʦʭʣʦʨ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ ʚ ʧʘʨʦʚʦʡ, ʪʘʢ ʠ ʚ ʘʵʨʦʟʦʣʴʥʦʡ 
ʬʦʨʤʝ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʣʘʚʣʠʚʘʥʠʷ. 

ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʠʣʴʪʨ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʨʪʨʠʜʞʝʤ, ʟʘʧʦʣʥʝʥ-
ʥʳʤ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʫʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʥʠʤʠʟʠ-
ʨʫʝʪ ʝʛʦ ʧʦʪʝʨʠ ʧʨʠ ʘʩʧʠʨʘʮʠʠ [6,7,8].   

ʇʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʧʨʦʚʦʜʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʧʦʛʣʦʪʠʪʝʣʷ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʧʠʟʦʭʣʦʨ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʦʩʢʦʢʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʳ ʦʪʙʦʨʘ. 

ɸʩʧʠʨʘʮʠʶ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʜʤį/ʤʠʥ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝ-
ʥʠʷ ʪʨʝʙʦʚʘʣʩʷ ʦʪʙʦʨ 125 ʜʤį ʚʦʟʜʫʭʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʨʘʥʝʥʠʝ ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʚ ʪʝʯʝʥʠʝ 14 
ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2ï6 Áʉ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʤʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʚʝʱʝʩʪʚʘ. 

ʕʢʩʪʨʘʢʮʠʶ ʧʨʦʧʠʟʦʭʣʦʨʘ ʧʨʦʚʦʜʠʣʠ ʘʮʝʪʦʥʦʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 
95%, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 3,05 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʤʝʪʦʜʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʳʭ ʭʨʦʤʘʪʦʛʨʘʬʦʚ, ʦʩʥʘʱʝʥʥʳʭ 
ʵʣʝʢʪʨʦʥʦʟʘʭʚʘʪʥʳʤ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʘʤʠ. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʢʘʧʠʣʣʷʨ-
ʥʳʝ ʢʦʣʦʥʢʠ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ ʥʘ ʦʩʥʦʚʝ ʬʝʥʠʣ- ʠ ʜʠʤʝʪʠʣʧʦʣʠʩʠʣʦʢʩʘʥʦʚ. 

ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʙʨʘʥʥʳʭ 
ʠʦʥʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʫʶ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʣʦ 
ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʵʢʩʪʨʘʢʪʘʭ. 
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ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʣʘ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 0,1ï1,0 
ʤʢʛ/ʩʤį. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 0,999, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ. ʅʠʞʥʠʡ 
ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ ʜʦʩʪʠʛʘʣ 0,1 ʥʛ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʲʝʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʄʝʪʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘ-
ʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʚʝʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ, ʙʣʠʟʢʦʤ ʢ ʫʩʪʘʥʦʚʣʝʥ-
ʥʦʤʫ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʙʝʟʦʧʘʩʥʦʤʫ ʫʨʦʚʥʶ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʮʝʥʢʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʪʦʜʘ ʥʝ ʧʨʝʚʳ-
ʰʘʝʪ 25 %, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʟʤʝʨʝʥʠʡ. (ʨʠʩʫʥʦʢ 1). 

 

 
ʉʡʪ. 1. ʎʩʧʥʙʫʧʜʩʙʥʥʙ ʶʣʪʫʩʙʣʫʙ ʨʩʧʚʧʧʫʚʧʩʦʧʢ ʪʡʪʫʞʥʴ ʪ ʛʦʞʪʞʦʡʞʥ 0,1 ʥʣʜ ʨʩʧʨʡʠʧʮʤʧʩʙ 

(ʪʧʧʫʛʞʫʪʫʛʬʞʫ 0,0016 ʥʜ/ʝʥ3 ʨʩʡ ʧʫʚʧʩʞ 125 ʝʥ3 ʙʫʥʧʪʭʞʩʦʧʜʧ ʛʧʠʝʬʮʙ) 
 

ʄʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʤʝʪʦʜʠʢʠ 
ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨ-
ʥʦʡ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʨʘʟʜʝʣ 4.1). ɼʦʢʫʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʘ 
çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡè [9]. ɼʣʷ ʧʨʦʧʠʟʦʭʣʦʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 
ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ (ʆɹʋɺ) ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘ ʫʨʦʚʥʝ 0,002 ʤʛ/ʤį [10]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʚʘʣʠʜʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝ-
ʩʪʚʘ ʥʘ ʫʨʦʚʥʝ 80 % ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʆɹʋɺ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʠ ʚʦʩʧʨʦʠʟ-
ʚʦʜʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦ ʠʪʦʛʘʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʩʯʸʪʥʦ-ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ 
ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʸʤʝ ʠʟʤʝʨʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠʡ ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 25 % [11]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʨʘʙʦʪʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʦʡ ʪʝʭʥʠ-
ʢʠ. ɸʥʘʣʠʟ ʧʨʦʙ ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʧʠʟʦʭʣʦʨʘ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʝʣʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝ-
ʣʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʝʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʧʨʠ ʥʘʟʝʤʥʦʤ ʰʪʘʥʛʦʚʦʤ 
ʦʧʨʳʩʢʠʚʘʥʠʠ ʧʘʨʦʚʦʛʦ ʧʦʣʷ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 3,0 ʣ/ʛʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʩʨʦʢʦʚ ʙʝʟʦʧʘʩʥʦʛʦ 
ʚʳʭʦʜʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʯʝʨʝʟ 3 ʩʫʪʦʢ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-
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ʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ. 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʧʠʟʦʭʣʦʨʘ ʧʨʠ ʥʠʞʥʝʤ 

ʧʨʝʜʝʣʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 0,0016 ʤʛ/ʤį (ʧʨʠ ʘʩʧʠʨʘʮʠʠ 125 ʜʤį ʚʦʟʜʫʭʘ), ʘ ʪʘʢʞʝ 0,26 ʤʛ/ʤĮ ʚ 
ʧʨʦʙʘʭ ʚʦʟʜʫʰʥʦʛʦ ʩʥʦʩʘ (ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ ʦʪ ʟʦʥʳ ʦʙʨʘʙʦʪʢʠ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʦʡ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʝʨʩʦ-
ʥʘʣʘ ʠ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʨʘʙʘʪʳʚʘʝ-
ʤʳʭ ʫʯʘʩʪʢʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʘʨʦʚʦʛʦ ʧʦʣʷ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʝʛʦ ʥʠʟʢʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʛʝʨʙʠʮʠʜ ʩʦʭʨʘʥʷʝʪ 
ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʦʜʘʚʣʝʥʠʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʸʪ ʥʘʨʫʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʙʠʦʭʠʤʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʠ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʧʠʟʦʭʣʦʨʘ ʚ 
ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ɹʦʦʧʫʙʯʡʸ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʥʘ ʷʡʮʝʥʦʩʢʦʩʪʴ 
ʧʝʨʝʧʸʣʦʢ ʧʦʨʦʜ çʊʝʭʘʩʮʳè ʠ çʕʩʪʦʥʮʳè. ʕʪʦ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʪʘʢ 
ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʨʤʣʝʥʠʝ ʧʝʨʝʧʝʣʦʚ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʯʘʩʪʥʦʛʦ 
ʧʪʠʮʝʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣ ʯʘʩʪʥʳʡ ʧʪʠʯʥʠʢ ʩ ʧʦʨʦʜʘʤʠ ʧʪʠʮ çʊʝʭʘʩʮʳè ʠ 
çʕʩʪʦʥʮʳè.  
ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʧʝʨʝʧʝʣʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʥʦʨʤʳ ʧʨʦʪʝʠʥʘ, ʨʘʮʠʦʥ ʧʦ 
ʚʦʟʨʘʩʪʫ, ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʨʘʟʤʝʨ ʛʨʘʥʫʣ ʢʦʨʤʘ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʤʘ ʧʦ ʩʦʩʪʘʚʫ, ʯʪʦ ʦʧʨʝʜʝʣʷ-
ʝʪ ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʪʠʮ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʝʨʝʧʸʣʦʢ, ʧʪʠʮʝʚʦʜʩʪʚʦ, ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʧʝʨʝʧʝʣʦʚ, ʥʦʨʤʳ ʧʨʦʪʝʠ-
ʥʘ. 
 

STUDYING THE EFFECT OF FEED COMPOSITION ON THE OVOPOSITION OF THE TEXAS AND 
ESTONIAN BREEDS OF QUILLS 

 
Sycheva Lydia Aleksandrovna,  
 Alexandrov Artem Andreevich 

 
Abstract: This research paper focuses on studying the impact of feed composition on the egg production of 
the "Texan" and "Estonian" breeds of quail. This study has practical significance for the poultry industry, as it 
helps optimize the feeding of quails and improve their productivity. The study was conducted in a private poul-
try farm with "Texan" and "Estonian" breeds of quail. In this article, the authors present the feeding regimen for 
quails. They determine the protein requirements, age-specific feeding patterns, feed pellet size, and feed 
composition.  
Keywords: quail egg production, poultry farming, quail diet, protein requirements. 

 
ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʯʘʩʪʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʦ, ʪʘʢ ʢʘʢ 

ʜʘʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʪʠʮʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʠʮ. ʇʨʘʚʠʣʴʥʦ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝï ʵʪʦ ʦʩʥʦʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʜʦ-
ʩʪʠʯʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ ʠ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ [1]. 

ʏʞʤʵʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ ʜʚʫʭ ʧʦʨʦʜ ʧʝʨʝʧʝʣʦʚ, ʧʨʠ ʢʦʨʤʣʝ-
ʥʠʠ ʧʪʠʮ ʨʘʟʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ. ʇʚʳʞʣʫʧʥ ʡʪʪʤʞʝʧʛʙʦʡʸ ʷʚʠʣʠʩʴ ʧʝʨʝʧʝʣʘ ʧʦʨʦʜʳ çʊʝʭʘʩʮʳè ʠ 
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çʕʩʪʦʥʮʳè. ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʢʦʨʤʣʝʥʠʶ ʧʪʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʚ 
ʯʘʩʪʥʦʤ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ɻʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ ʧʦ 20 ʦʩʦʙʝʡ ʢʘʞʜʦʡ ʧʦʨʦʜʳ (ʚʩʝʛʦ 80 ʧʝʨʝʧʝ-
ʣʦʚ):  

ɼʩʬʨʨʙ 1 (ʊʝʭʘʩʮʳ, ʢʦʨʤ ɸ) ð 20 ʩʘʤʦʢ ʪʝʭʘʩʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 21 %;  
ɼʩʬʨʨʙ 2 (ʊʝʭʘʩʮʳ, ʢʦʨʤ ɹ) ð 20 ʩʘʤʦʢ ʪʝʭʘʩʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 23 %; 
ɼʩʬʨʨʙ 3 (ʕʩʪʦʥʮʳ, ʢʦʨʤ ɸ) ð 20 ʩʘʤʦʢ ʵʩʪʦʥʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 21 %;  
ɼʩʬʨʨʙ 4 (ʕʩʪʦʥʮʳ, ʢʦʨʤ ɹ) ð 20 ʩʘʤʦʢ ʵʩʪʦʥʩʢʦʡ ʧʦʨʦʜʳ, ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ 23 %;  
ʃʧʥʚʡʣʧʩʥ: ʢʦʨʤ ɸ ð ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʢʦʤʙʠʢʦʨʤ ʜʣʷ ʥʝʩʫʰʝʢ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʨʦʪʝʠʥʘ (21 %), ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʚʠʪʘʤʠʥʘʤ ʠ ʤʠʥʝʨʘʣʘʤ; ʢʦʨʤ ɹ ð ʢʦʤʙʠʢʦʨʤ ʩ ʧʦʚʳʰʝʥʥʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ (23 %), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʸʥʥʳʡ ʢʘʣʴʮʠʝʤ ʠ ʬʦʩʬʦʨʦʤ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʪʠʮ ʧʦʣʫʯʘʣʘ ʢʦʤʙʠʢʦʨʤ ʩʦʛʣʘʩʥʦ ʨʘʮʠʦʥʫ: 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ 
ʩʫʪʦʢ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ), ʩʫʪʦʯʥʦʡ ʥʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ï 30 ʛʨʘʤʤ ʥʘ ʛʦʣʦʚʫ. ʂʘʞʜʳʝ 30 ʜʥʝʡ ʧʨʦʚʦʜʠʣʘʩʴ 
ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʷʠʮ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 90 ʜʥʝʡ) ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʷʡʮʘ ʚ 
ʛʨʘʤʤʘʭ, ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ, ʪʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ, ʤʤ;  ʧʠʛʤʝʥʪʘʮʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʤʝʩʷʮ. 
ɼʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1 çɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʥʘ ʷʡʮʝʥʦʩʢʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʷʠʮ 
ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʝʧʝʣʦʢ ʧʦʨʦʜ ʊʝʭʘʩʮʳ ʠ ʕʩʪʦʥʮʳè. 

 
ʋʙʚʤʡʯʙ 1  

ɻʤʡʸʦʡʞ ʪʧʪʫʙʛʙ ʣʧʩʥʙ ʦʙ ʸʢʯʞʦʧʪʣʧʪʫʵ ʡ ʣʙʰʞʪʫʛʧ ʸʡʯ ʨʧ ʩʙʠʤʡʰʦʴʥ ʨʧʣʙʠʙʫʞʤʸʥ ʨʞʩʞʨʞʤʧʣ  
ʨʧʩʧʝ ʋʞʮʙʪʯʴ ʡ ʖʪʫʧʦʯʴ 

ʇʦʢʘʟʘʪʝʣʴ 
ʊʝʭʘʩʮʳ 
(ʢʦʨʤ ɸ) 

ʊʝʭʘʩʮʳ 
(ʢʦʨʤ ɹ) 

ʕʩʪʦʥʮʳ 
(ʢʦʨʤ ɸ) 

ʕʩʪʦʥʮʳ 
(ʢʦʨʤ ɹ) 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ 
ʷʡʮʘ ʚ ʛʨʘʤʤʘʭ 

11,8-12,5 12-13 10-11 10,5-11,5 

ʉʦʦʪʥʦʰʝʥʠʝ ʙʝʣ-
ʢʘ ʠ ʞʝʣʪʢʘ 

1,8:1 1,9:1 2:1 2,1:1 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫ-
ʧʳ, ʤʤ 

0,18-0.20 0,2-0,22 0,17-0,19 0,19-0,21 

ʇʠʛʤʝʥʪʘʮʠʷ ʈʘʚʥʦʤʝʨʥʘʷ ʈʘʚʥʦʤʝʨʥʘʷ ʇʷʪʥʠʩʪʘʷ ʇʷʪʥʠʩʪʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ 
ʤʝʩʷʮ 

470 485 503 520 

 
ʉʞʠʬʤʵʫʙʫʙʥʡ ʨʩʧʛʞʝʞʦʦʧʜʧ ʡʪʪʤʞʝʧʛʙʦʡʸ ʨʧ ʛʴʝʞʤʞʦʦʴʥ ʨʧʣʙʠʙʫʞʤʸʥ ʸʛʤʸʷʫʪʸ: 
1.ɻʤʡʸʦʡʞ ʣʧʩʥʙ ʦʙ ʥʙʪʪʬ ʸʡʯ: ʢʦʨʤ ɹ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʷʠʮ ʫ ʦʙʝʠʭ 

ʧʦʨʦʜ; ʫ ʪʝʭʘʩʩʢʦʡ ʧʦʨʦʜʳ ʤʘʩʩʘ ʚʳʨʦʩʣʘ ʩ 11,8ï12,5 ʛ (ʢʦʨʤ ɸ), ʜʦ 12ï13 ʛ (ʢʦʨʤ ɹ); ʫ ʵʩʪʦʥʩʢʦʡ ʧʦʨʦ-
ʜʳ ð ʩ 10ï11 ʛ ʜʦ 10,5ï11,5 ʛ. 

2.ʘʢʯʞʦʧʪʣʧʪʫʵ: ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʢʦʨʤʦʤ ɹ ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʫ ʚʩʝʭ ʛʨʫʧʧ; ʪʝʭʘʩʮʳ: ʩ 470 
ʜʦ 485 ʷʠʮ ʚ ʤʝʩʷʮ; ɻ ʩʪʦʥʮʳ: ʩ 503 ʜʦ 520 ʷʠʮ ʚ ʤʝʩʷʮ. 

3.ʋʧʤʲʡʦʙ ʪʣʧʩʤʬʨʴ: ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʣʱʠ-
ʥʳ ʩʢʦʨʣʫʧʳ ʫ ʦʙʝʠʭ ʧʦʨʦʜ; ʪʝʭʘʩʮʳ: ʩ 0,18ï0,20 ʤʤ (ʢʦʨʤ ɸ) ʜʦ 0,2ï0,22 ʤʤ (ʢʦʨʤ ɹ); ʵʩʪʦʥʮʳ: ʩ 0,17ï
0,19 ʤʤ ʜʦ 0,19ï0,21 ʤʤ. 

4.ʊʧʧʫʦʧʱʞʦʡʞ ʚʞʤʣʙ ʡ ʟʞʤʫʣʙ: ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʳ 
ʧʦʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʘ ʥʝ ʪʠʧʦʤ ʢʦʨʤʘ; ʫ ʪʝʭʘʩʮʝʚ ʩʦʦʪʥʦʰʝʥʠʝ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,8:1 ʜʦ 1,9:1; ʫ 
ʵʩʪʦʥʮʝʚ ð ʦʪ 2:1 ʜʦ 2,1:1. ʇʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʚʟʚʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ ʷʡʮʘ. 

5.ʈʡʜʥʞʦʫʙʯʡʸ ʪʣʧʩʤʬʨʴ: ʪʠʧ ʢʦʨʤʘ ʥʝ ʦʢʘʟʘʣ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʘʩʢʫ ʩʢʦʨʣʫʧʳ; ʫ ʪʝʭʘʩʩʢʦʡ ʧʦʨʦ-
ʜʳ ʧʠʛʤʝʥʪʘʮʠʷ ʦʩʪʘʚʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʮʠʦʥʘ; ʫ ʵʩʪʦʥʩʢʦʡ ʧʦʨʦʜʳ ʥʘʙʣʶʜʘʣʘʩʴ 
ʧʷʪʥʠʩʪʘʷ ʦʢʨʘʩʢʘ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʦʙʦʠʤʠ ʪʠʧʘʤʠ ʢʦʤʙʠʢʦʨʤʘ. 

ʇʪʦʧʛʦʴʞ ʛʴʛʧʝʴ ʨʩʧʛʞʝʞʦʦʧʜʧ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʢʦʨʤʣʝʥʠʷ ʧʝʨʝʧʝʣʦʚ ʧʦʨʦʜʳ çʊʝʭʘʩʮʳè ʠ çʕʩʪʦʥʮʳè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ 
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ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʢʦʤʙʠʢʦʨʤʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ (23 %), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʸʥ-
ʥʦʛʦ ʢʘʣʴʮʠʝʤ ʠ ʬʦʩʬʦʨʦʤ ʚʳʷʚʠʣʠ, ʯʪʦ ʦʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʝʠʭ ʧʦʨʦʜ ʧʪʠʮ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝ-
ʥʠʶ ʤʘʩʩʳ ʷʡʮʘ ʚ ʛʨʘʤʤʘʭ ʠ ʷʡʮʝʥʦʩʢʦʩʪʠ ʧʪʠʮ. ʊʘʢʞʝ, ʩʪʘʣʦ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʢʦʨʤʘ ɸ ʠ ɹ ʥʝ ʚʣʠʷʶʪ ʥʘ 
ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ ʚ ʷʡʮʝ ʠ ʥʘ ʦʢʨʘʩʢʫ ʷʡʮʘ ʜʚʫʭ ʧʦʨʦʜ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʄʫʨʪʘʟʘʝʚ ʂ. ʅ., ʂʦʱʘʝʚ ɸ. ɻ., ʃʳʩʝʥʢʦ ʖ. ɸ., ʃʫʥʝʚʘ ɸ. ɺ., ɾʦʣʦʙʦʚʘ ʀ. ʉ., ʄʝʨʝʥʢʦʚʘ ʅ. ɺ. 

ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂɻɸɺʄ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. 2022. ˉ2. 
URL: https://cyberleninka.ru/article/n/vliyanie-sposoba-vyraschivaniya-i-kormleniya-s-primeneniem-kormovoy-
dobavki-na-myasnuyu-produktivnost-i-kachestvo-produktsii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.04.2026). 
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ǲǣǩ ..2,2 

ǟǯǴǧǱǤǩǱǲǯǟ ǧǬǱǤǪǪǤǩǱǲǟǪǻǬǭǨ 
ǰǧǰǱǤǫǺ ǟǬǟǪǧǦǟ ǩǭǯǮǭǯǟǱǧǡǬǺǴ 
ǩǭǫǫǲǬǧǩǟǵǧǨ ǣǪǾ ǡǺǾǡǪǤǬǧǾ 
ǮǯǧǦǬǟǩǭǡ ǡǺǢǭǯǟǬǧǾ  

ǶȄȏȄȎǿȌȍȁ ǧȁǿȌ ǡȊǿȃȇȋȇȏȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʬʪʘʭʦʚ ʕʣʴʜʘʨ ʅʘʠʣʝʚʠʯ 
ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ 
ʩʦʪʨʫʜʥʠʢʦʚ IT-ʢʦʤʘʥʜ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʨ-
ʭʠʪʝʢʪʫʨʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʷʚ-
ʣʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʇʨʝʜʣʦʞʝʥʘ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʫʨʦʚʥʝʡ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ, ʙʠʟʥʝʩ-ʣʦʛʠʢʠ, ʘʩʠʥʭʨʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʆʧʠʩʘʥ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʡ NLP-ʘʥʘʣʠʟ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʤʠʢʨʦʩʝʨ-
ʚʠʩʳ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
 

ARCHITECTURE OF AN INTELLIGENT CORPORATE COMMUNICATION ANALYSIS SYSTEM TO 
DETECT SIGNS OF BURNOUT 

 
Cherepanov Ivan Vladimirovich 

 
Scientific supervisor: Miftakhov Eldar Nailevich  

 
Abstract: The article discusses the problem of diagnosing professional burnout among IT team employees. 
The aim of the work is to develop a scalable multiïlevel architecture of an intelligent system for analyzing cor-
porate communications to identify this syndrome. The interaction of the components is described, the selected 
development principles are justified, and the results are illustrated. A microservice model with a division into 
levels is presented. The architecture provides scalability and integration with existing enterprise platforms. 
Keywords: architecture, professional burnout, intelligent systems, microservices, corporate communications. 

 
ɺʚʝʜʝʥʠʝ 
ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʚ IT-ʦʪʨʘʩʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʚʩʣʝʜ-

ʩʪʚʠʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ, ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ [1]. ʉʦ-
ʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʳʛʦʨʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʟʤʝʥʝ-
ʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʘʪʪʝʨʥʦʚ ʩʦʪʨʫʜʥʠʢʦʚ [2]. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ (Microsoft Viva Insights, Worklytics, Kona, AtTrack ʠ ʜʨ.) 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʠʨʘʶʪʩʷ ʥʘ ʤʝʪʘʜʘʥʥʳʝ ʠʣʠ ʦʧʨʦʩʳ, ʠʛʥʦʨʠʨʫʷ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʤʤʫʥʠ-
ʢʘʮʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ [3-4]. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝ 
ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʩʠʥʜʨʦʤʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠ-
ʩʪʝʤʳ ʘʥʘʣʠʟʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝʧʨʝʨʳʚʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʠʟʥʘʢʦʚ 
ʚʳʛʦʨʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-
ʩʪʝʤ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, NLP ʠ 
ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ. 

ʇʚʲʙʸ ʙʩʮʡʫʞʣʫʬʩʙ ʪʡʪʫʞʥʴ 
ʂʣʶʯʝʚʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʦ ʧʨʠʥʮʠʧʫ ʤʥʦʛʦʫʨʦʚʥʝ-

ʚʦʡ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʧʷʪʴʶ ʣʦʛʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʠ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩ. 1).  

 

 
ʉʡʪ. 1. ɹʩʮʡʫʞʣʫʬʩʙ ʪʡʪʫʞʥʴ 

 
ɺʳʙʦʨ ʤʠʢʨʦʩʝʨʚʠʩʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʸʤʢʦʛʦ NLP-ʢʦʤʧʦʥʝʥʪʘ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʜʢʣʶʯʝʥʠʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ 
ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʚ ʷʜʨʝ ʩʠʩʪʝʤʳ. ʉʠʥʭʨʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʫ-
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ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS, ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʤʝʥ ʩʦʙʳʪʠʷʤʠ ð ʯʝʨʝʟ ʙʨʦʢʝʨ ʩʦʦʙʱʝʥʠʡ ʧʦ ʧʨʦ-
ʪʦʢʦʣʫ AMQP (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʄʧʜʡʰʞʪʣʡʞ ʬʩʧʛʦʡ ʥʦʧʜʧʬʩʧʛʦʞʛʧʢ ʙʩʮʡʫʞʣʫʬʩʴ ʪʡʪʫʞʥʴ 

 ̄ ʋʨʦʚʝʥʴ ʂʦʤʧʦʥʝʥʪʳ ʂʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ 

1 ʇʨʝʜʩʪʘʚʣʝʥʠʷ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ (React + TypeScript) SSO-ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʯʝʨʝʟ Keycloak, 
ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʰʙʦʨʜʳ, ʟʘʧʫʩʢ ʠʤ-
ʧʦʨʪʘ, ʚʳʛʨʫʟʢʘ ʦʪʯʸʪʦʚ 

2 API ʠ ʙʠʟʥʝʩ-
ʣʦʛʠʢʠ 

API Gateway (FastAPI/BFF); ʩʝʨʚʠʩʳ: 
ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ, ʦʨʢʝʩʪʨʘʮʠʠ ʘʥʘ-
ʣʠʟʘ, ʦʪʯʸʪʥʦʩʪʠ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-
ʥʠʷ 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ, ʚʘʣʠʜʘʮʠʷ JWT, 
ratelimiting; ʫʧʨʘʚʣʝʥʠʝ ɾʎ ʘʥʘʣʠʪʠʯʝ-
ʩʢʠʭ ʟʘʜʘʯ; ʨʘʩʩʳʣʢʘ ʫʚʝʜʦʤʣʝʥʠʡ HR 

3 ɸʩʠʥʭʨʦʥʥʦʡ ʦʙ-
ʨʘʙʦʪʢʠ 

NLP Worker (ʤʘʩʰʪʘʙʠʨʫʝʤʳʡ ʧʫʣ); 
ʙʨʦʢʝʨ ʩʦʦʙʱʝʥʠʡ RabbitMQ (AMQP) 

ʂʦʥʚʝʡʝʨʥʘʷ NLP-ʦʙʨʘʙʦʪʢʘ, ʧʨʦʬʠʣʠ-
ʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʘ, ʥʝʯʸʪʢʠʡ ʚʳʚʦʜ 
ʠʥʜʝʢʩʘ ʨʠʩʢʘ, ʧʫʙʣʠʢʘʮʠʷ ʩʦʙʳʪʠʡ-
ʫʚʝʜʦʤʣʝʥʠʡ 

4 ɼʘʥʥʳʭ PostgreSQL (ʨʝʣʷʮʠʦʥʥʳʝ ʜʘʥʥʳʝ); 
Elasticsearch (ʪʝʢʩʪʳ ʩʦʦʙʱʝʥʠʡ); 
MinIO / S3 (ʬʘʡʣʳ ʦʪʯʸʪʦʚ) 

ACID-ʭʨʘʥʝʥʠʝ ʧʨʦʬʠʣʝʡ, ʦʮʝʥʦʢ ʠ ʤʝ-
ʪʘʜʘʥʥʳʭ; ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ; ʠʟʦ-
ʣʷʮʠʷ ʠ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʝʨʩʦʥʘʣʴʥʳʭ 
ʜʘʥʥʳʭ 

5 ʅʘʙʣʶʜʘʝʤʦʩʪʠ Prometheus (ʩʙʦʨ ʤʝʪʨʠʢ); Grafana 
(ʜʘʰʙʦʨʜʳ ʠ ʘʣʝʨʪʠʥʛ); ʩʪʨʫʢʪʫʨʠ-
ʨʦʚʘʥʥʦʝ ʣʦʛʠʨʦʚʘʥʠʝ (ELK) 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ-
ʣʦʞʝʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʧʦʚʝʱʝ-
ʥʠʝ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ SLA 

 
ʋʨʦʚʝʥʴ ʘʩʠʥʭʨʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʣʦʛʠʢʠ. 

NLP ʦʙʨʘʙʦʪʯʠʢ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʧʨʠʥʮʠʧʫ çʂʘʥʘʣʳ ʠ ʬʠʣʴʪʨʳè ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʦʜʤʦʜʫʣʷʤʠ 
[5]. ʂʘʞʜʳʡ ʧʦʜʤʦʜʫʣʴ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʳʜʫʱʝʛʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 
ʨʝʘʣʠʟʘʮʠʠ, ʫʜʦʙʩʪʚʦ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʥʝʩʪʠ ʣʶʙʦʡ ʵʪʘʧ ʚ ʦʪʜʝʣʴʥʳʡ 
ʤʠʢʨʦʩʝʨʚʠʩ ʧʨʠ ʨʦʩʪʝ ʥʘʛʨʫʟʢʠ. 

Worker ʠʟʚʣʝʢʘʝʪ ʟʘʜʘʯʫ ʠʟ ʦʯʝʨʝʜʠ ʩʦʦʙʱʝʥʠʡ. ʄʦʜʫʣʴ NLP ʧʨʦʠʟʚʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʝʜʦʙ-
ʨʘʙʦʪʢʫ ʪʝʢʩʪʘ ʠ ʠʟʚʣʝʢʘʝʪ ʯʠʩʣʦʚʦʡ ʚʝʢʪʦʨ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʄʦʜʫʣʴ ʫʧʨʘʚ-
ʣʝʥʠʷ ʧʨʦʬʠʣʝʤ ʦʙʥʦʚʣʷʝʪ ʙʘʟʦʚʳʡ ʧʨʦʬʠʣʴ ʩʦʪʨʫʜʥʠʢʘ ʠ ʚʳʯʠʩʣʷʝʪ ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ ʪʝʢʫʱʝʛʦ 
ʚʝʢʪʦʨʘ ʦʪ ʧʨʦʬʠʣʷ. ʄʦʜʫʣʴ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʧʨʠʥʠʤʘʝʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʚʝʢʪʦʨ ʦʪʢʣʦʥʝʥʠʡ, ʚʳʧʦʣʥʷ-
ʝʪ ʥʝʯʸʪʢʠʡ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠ ʚʦʟʚʨʘʱʘʝʪ ʠʥʜʝʢʩ ʨʠʩʢʘ ʚʳʛʦʨʘʥʠʷ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 
ʈʝʟʫʣʴʪʘʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʘʟʫ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʫʙʣʠʢʫʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʝʛʦ stateless-ʧʨʠʨʦʜʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʞ-
ʜʳʡ ʵʢʟʝʤʧʣʷʨ ʥʝʟʘʚʠʩʠʤʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʯʝʨʝʜʠ RabbitMQ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʟʘʜʘʯʠ. ɹʨʦʢʝʨ ʛʘ-
ʨʘʥʪʠʨʫʝʪ ʜʦʩʪʘʚʢʫ ï ʩʦʦʙʱʝʥʠʝ ʥʝ ʫʜʘʣʷʝʪʩʷ ʠʟ ʦʯʝʨʝʜʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪ ʦʙʨʘʙʦʪʯʠ-
ʢʘ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ ʟʘʜʘʯ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʵʢʟʝʤʧʣʷʨʘ. ʅʦʚʳʡ ʵʢʟʝʤʧʣʷʨ ʥʘʯʠʥʘʝʪ 
ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʜʘʯʠ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʥʝʡʥʦʝ ʥʘʨʘʱʠ-
ʚʘʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʝʨʚʠʩ ʠʤʧʦʨʪʘ ʨʝʘʣʠʟʫʝʪ ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ (Jira, 
GitLab, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ) ʯʝʨʝʟ ʧʘʪʪʝʨʥ çɸʜʘʧʪʝʨè ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 
çʉʪʨʘʪʝʛʠʝʡè [6-7]. ʂʣʶʯʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ 
ʨʘʟʥʦʨʦʜʥʦʩʪʴ API ʚʥʝʰʥʠʭ ʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʠ ʠʩʧʦʣʴʟʫʶʪ REST ʩ ʧʘʛʠʥʘʮʠʝʡ ʧʦ ʢʫʨʩʦʨʫ, ʜʨʫʛʠʝ 
ʧʨʝʜʦʩʪʘʚʣʷʶʪ webhook-ʫʚʝʜʦʤʣʝʥʠʷ, ʪʨʝʪʴʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʦʪʦʢʦʣʫ IMAP. 

ʈʝʰʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʠʩʪʦʯʥʠʢʘ ʦʪʜʝʣʴʥʦʛʦ ʢʣʘʩʩʘ-ʘʜʘʧʪʝʨʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʝʜʠ-
ʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʥʘʙʦʨʦʤ ʤʝʪʦʜʦʚ. ʉʝʨʚʠʩ ʠʤʧʦʨʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʩ ʘʙʩʪʨʘʢʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʥʝ ʟʥʘʷ ʜʝʪʘʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɼʦʙʘʚʣʝ-
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ʥʠʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʜʥʦʛʦ ʢʣʘʩʩʘ-ʘʜʘʧʪʝʨʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ 
ʚ ʦʩʥʦʚʥʦʤ ʢʦʜʝ ʩʝʨʚʠʩʘ. ʆʙʨʘʙʦʪʢʘ ʩʭʦʞʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (REST, IMAP) ʚʳʥʝʩʝʥʘ ʚ ʦʪ-
ʜʝʣʴʥʳʝ ʢʣʘʩʩʳ ʩʪʨʘʪʝʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʯʝʨʝʟ ʢʦʤʧʦʟʠʮʠʶ. 

ʅʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʪʨʸʭ ʫʨʦʚʥʷʭ. ʅʘ ʫʨʦʚʥʝ ɹɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 
ʩ ʨʝʧʣʠʢʦʡ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʝʞʝʩʫʪʦʯʥʦ (ʧʦʣʥʳʡ ʜʘʤʧ) ʠ ʢʘʞʜʳʝ ʰʝʩʪʴ ʯʘʩʦʚ (ʠʥ-
ʢʨʝʤʝʥʪʘʣʴʥʦʝ ʯʝʨʝʟ WAL-ʘʨʭʠʚʠʨʦʚʘʥʠʝ). ʅʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ HTTP-ʚʳʟʦʚʦʚ ʤʝʞʜʫ ʩʝʨʚʠʩʘ-
ʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʘʪʪʝʨʥ Circuit Breaker. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʦʰʠʙʦʢ ʚʳʟʦʚʳ ʢ ʥʝʜʦʩʪʫʧʥʦʤʫ ʩʝʨ-
ʚʠʩʫ ʚʨʝʤʝʥʥʦ ʙʣʦʢʠʨʫʶʪʩʷ, ʠ ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʪʚʝʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦ-
ʭʨʘʥʷʪʴ ʯʘʩʪʠʯʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʅʘ ʫʨʦʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʠʤʝʥʷʝʪʩʷ Docker Compose ʩ ʧʦ-
ʣʠʪʠʢʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʟʘʧʫʩʢʘ ʢʦʥʪʝʡʥʝʨʦʚ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʤʠʛʨʘʮʠʷ ʥʘ Kubernetes. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ stateless-ʩʝʨʚʠʩʳ ʠ stateful-
ʭʨʘʥʠʣʠʱʘ. ʄʠʢʨʦʩʝʨʚʠʩʳ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʥʝ ʭʨʘʥʷʪ ʩʦʩʪʦʷʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ɼʣʷ 
HTTP-ʢʦʤʧʦʥʝʥʪʦʚ ʯʝʨʝʟ ʙʘʣʘʥʩʠʨʦʚʱʠʢ ʥʘʛʨʫʟʢʠ Nginx, ʜʣʷ NLP Worker ʯʝʨʝʟ ʥʘʨʘʱʠʚʘʥʠʝ ʯʠʩʣʘ 
ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʯʝʨʝʜʠ. ʍʨʘʥʠʣʠʱʘ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʯʝʨʝʟ ʰʘʨʜʠʨʦʚʘʥʠʝ.  

ʆʙʩʫʞʜʝʥʠʝ 
ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʦʛʨʘʥʠ-

ʯʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʝʪʨʠʢʠ (ʚʨʝʤʷ 
ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʡ, ʧʣʦʪʥʦʩʪʴ ʚʩʪʨʝʯ, ʦʙʲʸʤ ʘʢʪʠʚʥʦʩʪʠ), ʘ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ 
ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ [3]. ʆʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʛʦʚ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʪʪʝʨʥʳ ʩʦʪʨʫʜʥʠʢʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥ-
ʩʪʨʫʤʝʥʪʳ ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ [4]. ʇʨʠʤʝʥʷʝʤʳʝ 
ʤʦʜʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʧʨʦʟʨʘʯʥʳ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝ-
ʟʫʣʴʪʘʪʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʩʯʸʪ ʩʣʝʜʫʶʱʠʭ ʘʨʭʠ-
ʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. ʇʘʪʪʝʨʥ çɸʜʘʧʪʝʨè ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ 
ʢʣʘʩʩʘ-ʘʜʘʧʪʝʨʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʚ ʷʜʨʝ ʩʠʩʪʝʤʳ, ʯʪʦ ʩʥʠʤʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʢʦʩʠʩʪʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʦʣʥʦʪʫ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʄʝʭʘʥʠʟʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʪʢʣʦ-
ʥʝʥʠʷ ʥʝ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʵʪʘʣʦʥʘ, ʘ ʦʪ ʥʦʨʤʳ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʫʩʪʨʘʥʷʷ ʧʦʛʨʝʰʥʦʩʪʴ ʫʥʠ-
ʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʛʦʚ. ʂʦʥʚʝʡʝʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ NLP Worker ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʚʠʚʘʪʴ ʠ 
ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 
ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʙʝʟ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʅʘʢʦʥʝʮ, ʥʝʯʸʪʢʠʡ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʨʫʢʦʚʦʜʩʪʚʫ ʧʝʨʝʯʝʥʴ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʩ ʪʨʘʢʪʦʚʢʦʡ, ʥʝ ʨʘʩʢʨʳʚʘʷ ʩʦʜʝʨʞʘʥʠʷ ʣʠʯʥʦʡ ʧʝʨʝ-
ʧʠʩʢʠ. 

ʂ ʦʛʨʘʥʠʯʝʥʠʷʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʝʣʠ ʦʪ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʣʝʢʩʠʢʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʢʘʢ ʤʠʥʠʤʫʤ 14 
ʜʥʝʡ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ.  

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʬʝʜʝʨʘʪʠʚʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ NLP-ʤʦʜʝʣʝʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʘʥʜʳ ʙʝʟ ʧʝʨʝʜʘʯʠ ʩʳʨʳʭ ʜʘʥʥʳʭ, ʜʠʥʘʤʠ-
ʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʚʝʩʦʚ ʧʨʠʟʥʘʢʦʚ ʚ ʙʘʟʝ ʧʨʘʚʠʣ ʧʦ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ HR-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ 

 
ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ. ʌʦʨʤʘʣʠʟʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʤʥʦ-
ʛʦʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʢʦʥʚʝʡʝʨ NLP Worker ʧʦ ʧʨʠʥʮʠʧʫ çʂʘʥʘʣʳ ʠ ʬʠʣʴʪʨʳè, ʧʨʝʜʣʦʞʝʥʘ 
ʩʭʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʙʘʟʝ ʧʘʪʪʝʨʥʘ çɸʜʘʧʪʝʨè, ʦʙʝʩʧʝʯʝʥʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 
ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ. 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥ-
ʪʦʚ, ʨʘʩʰʠʨʷʝʤʦʩʪʴ ʟʘ ʩʯʸʪ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʷʜʨʘ ʩʠʩʪʝʤʳ ʠ ʠʥʪʝʨʧʨʝ-
ʪʠʨʫʝʤʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ IT-ʢʦʤʧʘʥʠʷʭ. 
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ǧǰǰǪǤǣǭǡǟǬǧǤ ǮǯǧǫǤǬǤǬǧǾ ǭǩǭǬǬǺǴ 
ǮǯǤǭǠǯǟǦǭǡǟǬǧǨ ǣǪǾ ǭǵǤǬǩǧ 
ǳǯǟǩǱǟǪǻǬǭǨ ǯǟǦǫǤǯǬǭǰǱǧ Ǯǯǧ ǮǭǫǭǸǧ 
ǰǮǤǩǱǯǟ ǫǭǸǬǭǰǱǧ 

ǟȌȇȐȇȋȍȁ ǟȊȄȉȐǿȌȃȏ ǣȋȇȑȏȇȄȁȇȖ 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ "ʄɻʊʋ "ʉʊɸʅʂʀʅ", ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʦʢʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʬʨʘʢʪʘʣʴʥʦʡ 
ʨʘʟʤʝʨʥʦʩʪʠ  ʤʠʢʨʦʧʨʦʬʠʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʠʟ ʩʪʘʣʴʥʦʛʦ ʩʧʣʘʚʘ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢ-
ʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ. ʆʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʬʨʘʢʪʘʣʴʥʦʡ 
ʨʘʟʤʝʨʥʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʦʨ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠ-
ʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ: ʪʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʦʥ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦ-
ʣʫʯʠʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ, ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ, ʤʠʢʨʦʧʨʦʬʠʣʴ, ʧʦ-
ʚʝʨʭʥʦʩʪʴ, ʦʢʦʥʥʘʷ ʬʫʥʢʮʠʷ. 
 

INVESTIGATION OF THE APPLICATION OF WINDOW TRANSFORMATIONS FOR ESTIMATING 
FRACTAL DIMENSION USING THE POWER SPECTRUM 

 
Anisimov Alexander Dmitrievich 

 
Abstract: A study has been conducted on the use of window transformations to evaluate the fractal dimension 
of the microprofile of the surface of a steel alloy part obtained as a result of electroerosion treatment using the 
spectral method. The dependence of the fractal dimension on the selected window function is determined. It is 
shown that the choice of the window function significantly affects the evaluation result: for example, the use of 
windows with a low level of side lobes makes it possible to obtain more stable and reproducible values of the 
fractal dimension. 
Key words: roughness, fractal dimension, power spectrum, micro profile, surface, window function. 

 
ʉʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ (ʉʇʄ), ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ, ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʦʥʷʪʠʝʤ ʚ ʬʠʟʠʢʝ ʠ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ 
ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʯʘʩʪʦʪʘʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʳʨʘʞʘʷ ʤʦʱʥʦʩʪʴ, ʧʨʠʭʦʜʷʱʫʶʩʷ ʥʘ ʝʜʠʥʠʯ-
ʥʳʡ ʯʘʩʪʦʪʥʳʡ ʠʥʪʝʨʚʘʣ. ʈʘʟʤʝʨʥʦʩʪʴ ʉʇʄ ð ɻ ʪʦ ʤʦʱʥʦʩʪʴ, ʜʝʣʸʥʥʘʷ ʥʘ ʯʘʩʪʦʪʫ, ʯʪʦ ʧʦ ʨʘʟʤʝʨʥʦʩʪʠ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʥʝʨʛʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʩʢʘʞʝʥʠʡ 
ʩʧʝʢʪʨʘ (ʨʘʩʪʝʢʘʥʠʷ), ʚʳʟʚʘʥʥʳʭ ʨʘʟʨʳʚʘʤʠ ʥʘ ʛʨʘʥʠʮʘʭ ʦʢʥʘ [1,2]. ʂ ʪʘʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪ-
ʩʷ: ʪʨʝʫʛʦʣʴʥʦʝ (ɹʘʨʪʣʝʪʪʘ), ʩʠʥʫʩʥʦʝ ʦʢʥʦ, ʩʠʥʫʩ ʚ ʢʫʙʝ, ʩʠʥʫʩ ʚ 4-ʡ ʩʪʝʧʝʥʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʘʨʟʝ-
ʥʘ, ʋʵʣʯʘ, ɻʘʫʩʩʘ, ʍʘʥʥʘ, ʧʨʠʧʦʜʥʷʪʳʡ ʢʦʩʠʥʫʩ (ʍʵʤʤʠʥʛʘ), ʏʝʙʳʰʝʚʘ, ʩ ʧʫʣʴʩʘʮʠʷʤʠ, ɹʣʵʢʤʘʥʘ-
ʍʘʨʨʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʠʢʘ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʦʢʦʥ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʩʨʝʜʥʷʪʴ ʦʧʨʝ-
ʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʯʸʪʦʚ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʦʢʥʘ ʩ ʪʝʢʫʱʠʤ. 
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ʆʢʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʜʣʷ ʩʠʥʪʝʟʘ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪʨʦʚ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ 
ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩ ʥʝʩʫʱʠʤʠ (FBMC) [3,4], ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʤʘʩʩʠʚ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪʨʦʚ. ɺ 
ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʢʦʥʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠ-
ʮʠʨʫʶʪʩʷ ʢʘʢ ʬʫʥʢʮʠʠ ʥʠʟʢʦʛʦ ʠʣʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʚʦʡʩʪʚʘ 
ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ɸʏʍ) ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʘʤ-
ʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʃɸʏʍ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʬʦʨʤʫʣʘʤ: 
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ʛʜʝ ὡ(Ὢ) ï ɸʏʍ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ; ὒὡ(Ὢ) ï ʃɸʏʍ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ.  
ʋ ʦʢʦʥʥʳʭ ʬʫʥʢʮʠʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ʥʘ 

ɸʏʍ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʡ ʰʠʨʠʥʝ ʦʩʥʦʚʥʦʛʦ ʣʝʧʝʩʪʢʘ ɸʏʍ. ʆʙʱʠʤʠ ʯʝʨʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʢʦʥʥʳʭ 

ʬʫʥʢʮʠʡ ύ(Ὥ) ʷʚʣʷʶʪʩʷ: ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Ὥ = ὔù2 ï 1 ʠ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ʚʙʣʠʟʠ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʛʨʘʥʠʮʘʤ ʠʥʪʝʨʚʘʣʘ Ὥ = 0,1é, ὔ ī 1. 
ʊʨʠʚʠʘʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʦʢʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʠʤʝʶʱʘʷ ʚʳʩʦ-
ʢʦʝ ʨʘʟʨʝʰʝʥʠʝ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɸʏʍ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʰʠʨʠʥʫ ʦʩʥʦʚʥʦʛʦ 
ʣʝʧʝʩʪʢʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʚʠʜ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 
ʉʡʪ. 1. ʈʩʸʥʧʬʜʧʤʵʦʧʞ ʧʣʦʧ (ʙ ð ʭʬʦʣʯʡʸ ʛʧ ʛʩʞʥʞʦʦʧʢ ʧʚʤʙʪʫʡ, ʚ ð ɹʐʎ, 
 ʛ ð ʜʙʩʥʧʦʡʰʞʪʣʡʢ ʪʡʜʦʙʤ, ʬʥʦʧʟʞʦʦʴʢ ʦʙ ʧʣʧʦʦʬʷ ʭʬʦʣʯʡʷ, ʜ ð ʄɹʐʎ) 

 
ɼʨʫʛʠʤʠ ʯʘʩʪʦʪʥʳʤ ʧʨʠʤʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʢʥʦ ʍʘʥʥʘ (3) ʠ ʦʢ-

ʥʦ ʍʵʤʤʠʥʛʘ (4).  

()
2 *

0,5 0,5*ʭʘʥ

i
w i cos

N

p
= -                                                        (3) 

()
2 *

0,56 0,46*ʭʵʤ

i
w i cos

N

p
= -                                                      (4) 
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ʅʘʨʷʜʫ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʤʠ ʦʢʦʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʠʭ ʥʠʟ-
ʢʦʨʘʟʨʝʰʘʶʱʠʝ ʘʥʘʣʦʛʠ. ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʜʝʩʴ ʟʘʥʠʤʘʶʪ ʦʢʥʦ ɹʣʵʢʤʘʥʘðʍʘʨʨʠʩʘ ʠ ʧʣʦʩʢʦ-
ʚʝʨʰʠʥʥʦʝ ʦʢʥʦ. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʩʯʸʪʦʚ ʦʢʥʘ ɹʣʵʢʤʘʥʘðʍʘʨʨʠʩʘ ʦʪ ʚʨʝʤʝʥʠ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

()
2 * 4 * 6 *

0,359 0,488* 0,141* 0,012*ʙʭ

i i i
w i cos cos cos

N N N

p p p
= - + -               (5)                                       

ʆʢʥʦ ɹʣʵʢʤʘʥʘ-ʍʘʨʨʠʩʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 
ʉʡʪ. 2. ʇʣʦʧ ɺʤʶʣʥʙʦʙ-ʎʙʩʩʡʪʙ (ʙ ð ʭʬʦʣʯʡʸ ʛʧ ʛʩʞʥʞʦʦʧʢ ʧʚʤʙʪʫʡ, ʚ ð ɹʐʎ,  
ʛ ð ʜʙʩʥʧʦʡʰʞʪʣʡʢ ʪʡʜʦʙʤ, ʬʥʦʧʟʞʦʦʴʢ ʦʙ ʧʣʧʦʦʬʷ ʭʬʦʣʯʡʷ, ʜ ð ʄɹʐʎ)  

 
ʆʢʥʦ ʩ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʦʡ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʨʷʜʦʤ 

()
2 * 4 * 6 * 8 *

0,22 0,42* 0,028* 0,07*  0,007*ʧʣ

i i i i
w i cos cos cos cos

N N N N

p p p p
= - + - +         6) 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ 
ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʰʠʨʠʥʘ ʦʩʥʦʚʥʦʛʦ ʣʝʧʝʩʪʢʘ, ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʢʦʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʦʧʛʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʧʣʧʦʦʴʮ ʭʬʦʣʯʡʢ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʢʥʘ 
ʐʠʨʠʥʘ  

ʦʩʥʦʚʥʦʛʦ ʣʝʧʝʩʪʢʘ 
ʆʩʣʘʙʣʝʥʠʝ 

 ʩʠʛʥʘʣʘ 
ɺʝʣʠʯʠʥʘ  

ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ, ʜɹ 

ʇʨʷʤʦʫʛʦʣʴʥʦʝ ʦʢʥʦ 2 1 -13 

ʆʢʥʦ ʍʘʥʥʘ 4 2 -31,5 

ʆʢʥʦ ʍʵʤʤʠʥʛʘ 4 1,86 -35,9 

ʆʢʥʦ ɹʣʵʢʤʘʥʘ-ʍʘʨʨʠʩʘ 8 2,38 -92 

ʆʢʥʦ ʩ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʦʡ 10 4,59 -69 

 
ʆʮʝʥʠʤ ʬʨʘʢʪʘʣʴʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʬʠʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʦʢʦʥʥʳʭ ʬʫʥʢ-

ʮʠʡ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ [5,6].  ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʛʦ 
ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ.  
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ʉʡʪ. 3. ʈʩʧʭʡʤʵ ʨʧʛʞʩʮʦʧʪʫʡ ʡ ʞʜʧ ʪʨʞʣʫʩ ʥʧʲʦʧʪʫʡ ʝʧ ʨʩʡʥʞʦʞʦʡʸ ʧʣʧʦʦʧʢ ʭʬʦʣʯʡʡ 

 
ʇʦʦʯʝʨʝʜʥʦ ʧʨʠʤʝʥʠʤ ʢʘʞʜʫʶ ʠʟ ʦʢʦʥʥʳʭ ʬʫʥʢʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. ʈʝʟʫʣʴʪʘʪʳ  ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.  
 

ʋʙʚʤʡʯʙ 2 
ʀʙʛʡʪʡʥʧʪʫʵ ʭʩʙʣʫʙʤʵʦʧʢ ʩʙʠʥʞʩʦʧʪʫʡ ʧʫ ʧʣʧʦʦʧʢ ʭʬʦʣʯʡʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʢʥʘ ʌʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ  (D) 

ɼʦ ʧʨʠʤʝʥʝʥʠʷ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ 1,7423 

ʇʨʷʤʦʫʛʦʣʴʥʦʝ ʦʢʥʦ 1,7423 

ʆʢʥʦ ʍʘʥʥʘ 1,7826 

ʆʢʥʦ ʍʵʤʤʠʥʛʘ 1,7790 

ʆʢʥʦ ɹʣʵʢʤʘʥʘ-ʍʘʨʨʠʩʘ 1,8137 

ʆʢʥʦ ʩ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʦʡ 1,8673 

 
ʀʙʣʤʷʰʞʦʡʞ 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʢʦʥʥʳʝ ʬʫʥʢʮʠʠ (ʧʨʷʤʦʫʛʦʣʴʥʦʝ, ʍʘʥʥʘ, ʍʵʤ-
ʤʠʥʛʘ, ɹʣʵʢʤʘʥʘ-ʍʘʨʨʠʩʘ, ʩ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʦʡ) ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʮʝʥʢʫ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʯʝ-
ʨʝʟ ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʦʨ ʦʢʦʥʥʦʡ ʬʫʥʢʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ: 
ʪʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʦʥ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ (ʥʘʧʨʠʤʝʨ, ʦʢʥʦ ɹʣʵʢʤʘʥʘ-ʍʘʨʨʠʩʘ) ʧʦʟ-
ʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʕʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,7423 (ʙʝʟ ʧʨʠʤʝʥʝ-
ʥʠʷ ʦʢʥʘ) ʜʦ 1,8673 (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʥʘ ʩ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʦʡ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʨ-
ʨʝʢʪʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʧʨʠ ʘʥʘʣʠʟʝ ʬʨʘʢʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǲǣǩ ..2,4 

ǰǭǡǯǤǫǤǬǬǺǤ ǫǤǱǭǣǺ ǦǟǸǧǱǺ 
ǩǭǯǮǭǯǟǱǧǡǬǺǴ ǰǤǱǤǨ ǭǱ ǵǤǪǤǡǺǴ 
ǩǧǠǤǯǟǱǟǩ   

ǩȍȌȄȁ ǧȁǿȌ ǟȌȃȏȄȄȁȇȖ 
ʢʫʨʩʘʥʪ 

ǡȍȏȍȀțǞȁ ǟȊȄȉȐǿȌȃȏ ǤȁȂȄȌțȄȁȇȖ 
ʢʫʨʩʘʥʪ 

ǦȄȊȞȌȇȌǿ ǾȌǿ ǧȂȍȏȄȁȌǿ* 
ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ǱȏȄȎǿȊȇȌ ǮǿȁȄȊ ǡȇȉȑȍȏȍȁȇȖ 
ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ,  
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʦʪ ʮʝʣʝʚʳʭ 
ʢʠʙʝʨʘʪʘʢ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʧʣʘʪʬʦʨʤʳ ʨʘʩ-
ʰʠʨʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ (XDR), ʘʨʭʠʪʝʢʪʫʨʫ ʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷ ʠ ʤʝʪʦʜʳ ʘʢʪʠʚʥʦʡ ʦʙʦ-
ʨʦʥʦʡ ʥʘ ʦʩʥʦʚʝ ʦʙʤʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ, 
ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʪʝʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ. 
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ɻʛʞʝʞʦʡʞ. ʎʝʣʝʚʳʝ ʢʠʙʝʨʘʪʘʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʛʨʦʟʳ ʧʨʦʜʚʠʥʫʪʦʛʦ ʭʘʨʘʢʪʝʨʘ (Advanced Persistent 

Threats, APT), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʧʦʨʘ-
ʪʠʚʥʦʡ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʩʩʦʚʳʭ ʘʪʘʢ, APT-ʢʘʤʧʘʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʣʠʪʝʣʴʥʳʤ 
ʧʝʨʠʦʜʦʤ ʩʢʨʳʪʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʩʝʪʠ, ʤʥʦʛʦʵʪʘʧʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʦʞʥʳʭ ʪʝʭʥʠʢ ʦʙ-
ʭʦʜʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʮʝʣʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ[1]. ʊʠ-
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ʧʠʯʥʳʡ ʩʮʝʥʘʨʠʡ ʘʪʘʢʠ ʚʢʣʶʯʘʝʪ ʨʘʟʚʝʜʢʫ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʟʘʢʨʝʧʣʝʥʠʝ ʚ ʩʝʪʠ, ʣʘʪʝ-
ʨʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʵʢʩʬʠʣʴʪʨʘʮʠʶ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ ʫʩʧʝʰʥʳʭ ʘʪʘʢ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʫ, ʪʘʢʠʝ ʢʘʢ BlackEnergy ʧʨʦʪʠʚ ʵʥʝʨʛʦʩʝʪʝʡ ʋʢʨʘʠʥʳ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʧʦ-
ʪʝʥʮʠʘʣ APT-ʫʛʨʦʟ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʥʦʩʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʠ ʩʦʟʜʘʚʘʪʴ ʨʠʩʢʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʛʝʪʝʨʦʛʝʥʥʳʝ ʩʨʝʜʳ, ʦʙʲʝʜʠ-
ʥʷʶʱʠʝ ʣʦʢʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʠ ʫʜʘʣʝʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ʊʨʘʜʠʮʠʦʥʥʘʷ 
ʤʦʜʝʣʴ ʧʝʨʠʤʝʪʨʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʘʭ ʠ ʩʠʩʪʝʤʘʭ ʦʙʥʘʨʫʞʝʥʠʷ 
ʚʪʦʨʞʝʥʠʡ (IDS), ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ APT-ʘʪʘʢ. ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʫʩʧʝʰʥʦ ʦʙʭʦʜʷʪ 
ʵʪʠ ʙʘʨʴʝʨʳ, ʠʩʧʦʣʴʟʫʷ ʩʦʮʠʘʣʴʥʫʶ ʠʥʞʝʥʝʨʠʶ, ʬʠʰʠʥʛʦʚʳʝ ʧʠʩʴʤʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʫʷʟʚʠʤʦʩʪʝʡ ʚ 
ʧʫʙʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. ɹʦʣʝʝ ʪʦʛʦ, ʣʘʪʝʨʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʨʘʤʢʘʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʯʘʩʪʦ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʛʠʪʠʤʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʪʘʢʠʭ ʢʘʢ RDP, ʯʪʦ ʜʝʣʘʝʪ ʘʥʦʤʘʣʴʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʪʨʫʜʥʦʦʪʣʠʯʠʤʦʡ ʦʪ ʧʦʚʩʝʜʥʝʚʥʳʭ ʦʧʝʨʘʮʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʠ ʚʳʟʦʚʳ ʠʥʜʫ-
ʩʪʨʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʣʘ ʢʦʤʧʣʝʢʩ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ: ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 
ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ (XDR) ʜʦ ʘʨʭʠʪʝʢʪʫʨʳ ʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷ ʠ ʘʢʪʠʚʥʳʭ ʦʙʦʨʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ[2]. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 
ʧʣʘʪʬʦʨʤ ʨʘʩʰʠʨʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ (Extended Detection and Response ð XDR). ʂʣʶ-
ʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ð ʬʨʘʛʤʝʥʪʘʮʠʷ ʜʘʥʥʳʭ. ʂʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩ-
ʧʦʣʴʟʫʶʪ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 70 ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʧʦʚʝʱʝʥʠʡ. XDR ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ çʰʠʨʦʢʦʫʛʦʣʴʥʦʛʦ ʦʙʲ-
ʝʢʪʠʚʘè ʜʣʷ ʚʩʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ EDR, ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʥʘ ʢʦʥʝʯʥʳʭ ʪʦʯʢʘʭ, XDR 
ʢʦʨʨʝʣʠʨʫʝʪ ʪʝʣʝʤʝʪʨʠʶ ʩ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ, ʦʙʣʘʯʥʳʭ ʩʨʝʜ, ʧʦʯʪʦʚʳʭ ʩʠʩʪʝʤ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʡ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʤʥʦʛʦʩʪʘʜʠʡʥʳʝ ʘʪʘʢʠ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʧʨʠ ʘʥʘʣʠʟʝ 
ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʂʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ XDR ʷʚ-
ʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ (MTTR), ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʠʘʞʘ ʠ ʧʦʣʥʦʪʘ ʧʦʢʨʳ-
ʪʠʷ ʠʥʮʠʜʝʥʪʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ[3]. 

ɺ 2025 ʛʦʜʫ ʚʝʜʫʱʠʝ ʚʝʥʜʦʨʳ, ʪʘʢʠʝ ʢʘʢ Cisco, ʧʨʝʜʩʪʘʚʠʣʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ XDR ʩ ʠʥʪʝʛʨʘ-
ʮʠʝʡ ʘʛʝʥʪʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. Cisco XDR ʪʝʧʝʨʴ ʚʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝ-
ʨʠʬʠʢʘʮʠʠ ʘʪʘʢ (Instant Attack Verification) ʠ XDR Forensics, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʟʫʘʣʴʥʳʝ ʢʘʨʪʳ 
ʩʣʦʞʥʳʭ ʘʪʘʢ (Storyboard) ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʘʥʜʘʤ 
Security Operations Center (SOC) ʙʳʩʪʨʝʝ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʧʦʚʝʱʝʥʠʷ ʢ ʘʢʪʠʚʥʦʤʫ ʧʦ-
ʠʩʢʫ ʫʛʨʦʟ[4]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IDS) ʯʘʩʪʦ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʪʫʨ ʠʣʠ 
ʩʪʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʥʫʣʝʚʳʭ ʜʥʝʡ ʵʢʩʧʣʦʡʪʦʚ. ʉʦ-
ʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ (LLM) ʠ ʤʘʰʠʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ ʘʪʘʢ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ LLM ʜʣʷ ʘʥʘʣʠʟʘ ʛʨʘ-
ʬʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (provenance graphs) ʚ ʩʠʩʪʝʤʥʳʭ ʞʫʨʥʘʣʘʭ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʧʨʘʚʠʣ (ʥʘʧʨʠʤʝʨ, HOLMES ʠʣʠ SLEUTH) ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʦʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʠ ʥʝʩʧʦ-
ʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʪʝʭʥʠʢʘʤ ʘʪʘʢ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʘʨʭʠʪʝʢʪʫʨʘ LLM-
APTDS ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʣʫʯʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ 5% ʠ F1-ʤʝʨʳ ʥʘ 4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦ-
ʚʳʤʠ ʤʝʪʦʜʘʤʠ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʤʝʭʘʥʠʟʤʝ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʠʩ-
ʧʦʣʴʟʫʝʪ ʬʨʝʡʤʚʦʨʢ MITRE ATT&CK ʜʣʷ ʤʥʦʛʦʵʪʘʧʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʚʨʝʜʦʥʦʩʥʳʭ ʫʟʣʘʭ ʠ ʛʝʥʝʨʘʮʠʠ 
ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʦʪʯʝʪʦʚ ʦ ʪʘʢʪʠʢʘʭ ʠ ʪʝʭʥʠʢʘʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ[5]. 

ɺ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ RDP-ʩʝʩʩʠʡ (Remote Desktop Protocol), ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʣʦ-
ʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ AdaBoost, ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯ-
ʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (99.9%), ʧʦʟʚʦʣʷʷ ʚʳʷʚʣʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-
ʚʘʥʥʳʡ ʜʦʩʪʫʧ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʪʘʢʝ. 
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ʀʙʣʤʷʰʞʦʡʞ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʦʪ ʮʝʣʝʚʳʭ ʢʠʙʝʨʘʪʘʢ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʡ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʙʦʣʴʰʝ ʥʝ ʤʦʞʝʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʆʥʘ ʪʨʝʙʫʝʪ ʢʦʥʚʝʨʛʝʥʮʠʠ ʨʘʩʰʠʨʝʥʥʦʡ 
ʜʝʪʝʢʮʠʠ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ (XDR), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʢʚʦʟʥʫʶ ʚʠʜʠʤʦʩʪʴ, ʘʨʭʠʪʝʢʪʫʨʳ ʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷ, 
ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʣʘʪʝʨʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʠ ʘʢʪʠʚʥʦʡ ʦʙʦʨʦʥʳ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
ʠ ʦʙʤʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʠʢʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʦʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʠʶ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʥʦ-ʪʝʭʥʦʣʦʛʠʠ, ʠ ʦ ʪʦʤ, ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʝʜʠʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʱʠʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʯʠʧʳ, ʧʨʦʮʝʩʩʦʨʳ, ʠʥʚʝʨʪʦʨʳ, ʵʥʝʨʛʦʵʬ-
ʬʝʢʪʠʚʥʳʝ ʜʠʩʧʣʝʠ, çʩʧʷʱʠʡè ʨʝʞʠʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʙʫʜʫʱʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
 
DEVELOPMENT OF ELECTRICAL ENGINEERING AS A TECHNICAL SCIENCE IN THE MODERN WORLD 
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Abstract: The article examines the importance of energy conservation in electronics to reduce environmental 
impact and reduce operating costs, describes various technologies that help save energy in devices, as well 
as the prospects for the development of energy-efficient materials such as nano-technologies, and how inte-
grating electronics and control systems into a single infrastructure can reduce overall energy consumption. 
Keywords: Energy consumption, energy-saving chips, processors, inverters, energy-efficient displays, sleep 
mode, artificial intelligence, the future of energy efficiency. 

 
ʖʦʞʩʜʧʪʚʞʩʞʟʞʦʡʞ ʡ ʠʦʞʩʜʧʶʭʭʞʣʫʡʛʦʧʪʫʵ ʛ ʶʤʞʣʫʩʧʦʡʣʞ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʝʨʝʭʦʜ ʢ ʫʩʪʦʡʯʠ-
ʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ 
ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ð ʦʪ ʩʤʘʨʪʬʦʥʦʚ ʜʦ ʩʣʦʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 
ð ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʀʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 
ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʠʢʠ ʚʳʭʦʜʷʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. ʋʯʠʪʳʚʘʷ ʨʦʩʪ ʪʘʨʠʬʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨ-
ʛʠʶ ʠ ʚʦʟʨʘʩʪʘʶʱʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝ-
ʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʖʦʞʩʜʧʨʧʫʩʞʚʤʞʦʡʞ ʡ ʞʜʧ ʠʦʙʰʞʦʡʞ 
ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʠʢʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʩ ʧʦʟʠʮʠʠ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʯʠʩʣʝʥ-
ʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʪʝʭʥʠʢʫ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʩʦʢʨʘʱʝ-



40 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʥʠʝ ʦʙʲʸʤʦʚ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.[1] ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ, ʩʤʘʨʪʬʦʥʳ, ʪʝʣʝʚʠʟʦʨʳ, ʘ ʪʘʢʞʝ ʨʘʟ-
ʣʠʯʥʳʝ ʜʘʪʯʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʨʝʜʢʦ ʨʘʙʦʪʘʶʪ ʥʝʧʨʝʨʳʚʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ. ʉʥʠʞʝʥʠʝ ʠʭ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʠʭ ʫʩʪʨʦʡʩʪʚ: ʫʚʝ-
ʣʠʯʠʪʴ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ, ʫʣʫʯʰʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ.[4] 

ʖʦʞʩʜʧʶʭʭʞʣʫʡʛʦʧʪʫʵ ʡ ʝʧʤʜʧʪʩʧʰʦʴʞ ʨʞʩʪʨʞʣʫʡʛʴ 
ʇʦʜ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ.[1] ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺʣʦʞʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʨʘʙʦʪ-
ʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠʟʜʝʨʞʢʠ, ʥʦ 
ʠ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʛʦʪʦʚʫʶ ʢ ʙʫʜʫʱʠʤ ʚʳʟʦʚʘʤ. 

ʋʞʮʦʧʤʧʜʡʡ ʨʧʛʴʱʞʦʡʸ ʶʦʞʩʜʧʶʭʭʞʣʫʡʛʦʧʪʫʡ ʛ ʶʤʞʣʫʩʧʦʡʣʞ 
ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʩʥʠʞʘʶʪ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ.  
ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʠ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʪʦʤʫ: 

¶ ʖʦʞʩʜʧʪʚʞʩʞʜʙʷʲʡʞ ʥʡʣʩʧʪʮʞʥʴ ʡ ʣʧʥʨʧʦʞʦʫʴ 
ʄʠʢʨʦʩʭʝʤʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʝʰʝʥʠʷ ʩ ʧʦʥʠʞʝʥʥʳʤ ʵʥʝʨʛʦʧʦ-
ʪʨʝʙʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʳʭ ʯʠʧʦʚ ʠ ʛʠʙʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ 
ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʘʪʴ ʦʪ ʢʦʤʧʘʢʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʦʡ ʧʦʜʟʘʨʷʜ-
ʢʠ.[2] ʉʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʪʝʭʥʦʣʦ-
ʛʠʡ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʫʩʪʨʦʡʩʪʚʘ ʠʥʪʝʛʨʠʨʫʶʪʩʷ 
ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ð ʥʘʧʨʠʤʝʨ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠ-
ʝʤ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʶʪ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ 
ʥʘʛʨʫʟʢʠ. ʂ ʯʠʩʣʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʫʤʥʳʝ ʪʝʨʤʦʩʪʘʪʳ, ʨʝʛʫʣʠ-
ʨʫʶʱʠʝ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʫʯʸʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʟʘʪʨʘʪ. ʊʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʙʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʦʪ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʠ ʥʝ ʪʨʝʙʫʶʱʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 
ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ.[5] 

¶ ʇʨʫʡʥʡʠʙʯʡʸ ʩʙʚʧʫʴ ʨʩʧʯʞʪʪʧʩʧʛ ʡ ʥʡʣʩʧʨʩʧʯʞʪʪʧʩʧʛ 
ʇʨʦʮʝʩʩʦʨʳ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʦʪʚʝʯʘʶʪ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴ-
ʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʠʭ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ.[2] ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʩʪʘʣʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ 
ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʷʜʨʘʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʨʘʭ ʧʨʠ-
ʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʜʘʧʪʠʨʫʶʪ ʫʨʦʚʝʥʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʠʭ ʟʘʜʘʯ. ʊʘʢ, ʧʨʠ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘ-
ʥʠʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴ ʪʘʢʪʦʚʫʶ ʯʘʩʪʦʪʫ ʠ ʥʘʧʨʷʞʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝ-
ʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ.[6] 

¶ ʁʦʛʞʩʫʧʩʴ ʡ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʡ ʶʦʞʩʜʡʡ 
ʀʥʚʝʨʪʦʨʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠ-

ʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʟ ʦʜʥʦʛʦ ʚʠʜʘ ʚ ʜʨʫʛʦʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʝʨʝʤʝʥʥʳʡ ʠ ʥʘʦʙʦʨʦʪ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘ-
ʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʣʠʯʘʶʪʩʷ 
ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʵʥʝʨʛʠʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ 
ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʥʚʝʨʪʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥ-
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ʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʩʠʣʝʥʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ.[4] ʇʨʠʤʝʨʦʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʤʦ-
ʛʫʪ ʩʣʫʞʠʪʴ ʙʝʩʱʝʪʦʯʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ (BLDC), ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʨʦ-
ʙʦʪʦʪʝʭʥʠʢʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʠʟʢʠʤ ʧʦʪʝʨʷʤ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʝ-
ʦʙʨʘʟʦʚʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʠʠ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
ʊʘʢ, DC-DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ.[2] 

¶ ʖʦʞʩʜʧʶʭʭʞʣʫʡʛʦʴʞ ʝʡʪʨʤʞʡ 
ɼʠʩʧʣʝʠ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʸʤʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʚ ʩʤʘʨʪʬʦʥʘʭ ʠ ʪʝʣʝʚʠʟʦʨʘʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ 
ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʦʙʨʘʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ OLED (ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʚʝʪʦʜʠʦʜʳ) ʠ QLED (ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ), 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʘʥʝʣʷʤʠ. ʆʩʦʙʝʥʥʦʩʪʴ OLED-ʜʠʩʧʣʝʝʚ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʟʣʫʯʘʝʪ ʩʚʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.[7] ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʵʢʨʘʥ ʠʩʧʦʣʴ-
ʟʫʝʪ ʵʥʝʨʛʠʶ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʪʸʤʥʳʭ 
ʩʮʝʥ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʛʜʝ ʸʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʛʨʘʥʠʯʝʥʘ, ʘ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʚʨʝʤʝʥʠ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ.[3] 

¶ ʁʪʨʧʤʵʠʧʛʙʦʡʞ ʛʧʠʧʚʦʧʛʤʸʞʥʴʮ ʡʪʫʧʰʦʡʣʧʛ ʶʦʞʩʜʡʡ 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʩʸ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʣʥʝʯ-

ʥʳʝ ʧʘʥʝʣʠ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ɺ ʨʷʜʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʜʞʝʪʦʚ, ʚʢʣʶʯʘʷ ʧʣʘʥʰʝʪʳ 
ʠ ʥʦʫʪʙʫʢʠ, ʫʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʟʘʨʷʜʢʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, 
ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʨʝʰʝ-
ʥʠʡ ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʨʝ-
ʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʙʘʪʘʨʝʡ, ʜʝʣʘʷ ʵʣʝʢʪʨʦʥʠʢʫ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʦʡ. ʉʦʣʥʝʯʥʳʝ 
ʧʘʥʝʣʠ ʧʦʣʫʯʘʶʪ ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 
ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.[7] ɺʢʣʶʯʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ ʚ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 
ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʯʪʦ ʜʝʣʘʝʪ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʦ-
ʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 

¶ ʉʧʤʵ ʨʩʧʜʩʙʥʥʦʧʜʧ ʧʚʞʪʨʞʰʞʦʡʸ ʛ ʶʦʞʩʜʧʪʚʞʩʞʟʞʦʡʡ 
ʅʘʨʷʜʫ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚʥʦʩʠʪ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ, ʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʥʘ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ.[5] ʆʜʥʠʤ ʠʟ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʠʪʘʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʠʩʪʝʤʘ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʮʝʥʠʚʘʝʪ ʪʝʢʫʱʫʶ ʥʘʛʨʫʟʢʫ ʠ ʧʦʜʙʠʨʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 
ʩʥʠʞʘʷ ʠʟʙʳʪʦʯʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝ-
ʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʧʷʱʠʡ ʨʝʞʠʤ ʠʣʠ ʨʝʞʠʤ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 
ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʦʫʪʙʫʢʦʚ ʠ ʜʨʫʛʦʡ ʪʝʭʥʠʢʠ. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ 
ʨʝʞʠʤʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʨʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʷʨʢʦʩʪʠ ʜʠʩʧʣʝʷ, ʦʪʢʣʶʯʝʥʠʶ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʙʝʩ-
ʧʨʦʚʦʜʥʳʭ ʤʦʜʫʣʝʡ, ʚʢʣʶʯʘʷ Wi-Fi ʠ Bluetooth, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 
ʧʨʦʮʝʩʩʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʥʘʛʨʫʟʢʠ.[3] 

¶ ʉʙʠʛʡʫʡʞ ʪʞʫʞʛʧʢ ʡʦʭʩʙʪʫʩʬʣʫʬʩʴ. 
ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʈʝʯʴ ʠʜʸʪ ʦ ʚʥʝʜʨʝʥʠʠ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʠʠ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ 
ʧʨʠʙʦʨʦʚ ʫʯʸʪʘ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

¶ ɻʦʞʝʩʞʦʡʞ ʛ ʩʙʠʤʡʰʦʴʞ ʧʫʩʙʪʤʡ. 
ʈʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

ʟʘʪʨʘʛʠʚʘʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʬʝʨʫ, ʠʥ-
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ʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.[2] ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʵʥʝʨʛʦ-
ʩʝʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʨʝʝʩʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʵʥʝʨʛʦʧʦʪʦ-
ʢʘʤʠ ʥʘ ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ[5] ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʥʠʢʝ ʦʩʪʘ-
ʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ, ʪʨʝʙʫʶʱʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘ-
ʥʠʷ, ʚʢʣʶʯʘʷ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʧʦʟʚʦ-
ʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ, ʥʦ ʠ ʫʤʝʥʴʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ.[6] ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴ-
ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʦʥʠʢʝ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩ-
ʥʦʛʦ ʙʫʜʫʱʝʛʦ. 
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ǮǯǭǠǪǤǫǺ ǧ ǭǢǯǟǬǧǶǤǬǧǾ 
ǧǰǮǭǪǻǦǭǡǟǬǧǾ ǬǭǡǭǰǱǬǺǴ ǣǟǬǬǺǴ ǣǪǾ 
ǮǯǭǢǬǭǦǧǯǭǡǟǬǧǾ ǳǭǬǣǭǡǭǢǭ ǯǺǬǩǟ8 
ǟǬǟǪǧǦ Ǭǟ ǮǯǧǫǤǯǤ KMCV ǧ ǫǭǣǤǪǤǨ Ǭǟ 
ǭǰǬǭǡǤ PS@CPR 
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ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʘʢʮʠʡ ʧʦ ʬʠʥʘʥ-
ʩʦʚʳʤ ʥʦʚʦʩʪʷʤ ʥʘ MOEX. ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ TF-IDF ʠ ruBERT, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʣʘʛʠ, ʰʫʤ 
ʥʦʚʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʦʮʝʥʢʠ ʩʝʥʪʠʤʝʥʪʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1 ʜʦ 1. 
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Abstract: The paper examines limitations of forecasting short-term stock movements on MOEX from financial 
news. TF-IDF and ruBERT are compared, with emphasis on publication lags, news noise, and sentiment re-
gression on the -1 to 1 scale. 
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ɻʛʞʝʞʦʡʞ 
ʌʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ ʦʩʪʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʨʝʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʦʚʦʩʪʠ ʩʧʦʩʦʙ-

ʥʳ ʚʣʠʷʪʴ ʥʘ ʦʞʠʜʘʥʠʷ ʠʥʚʝʩʪʦʨʦʚ ʠ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʜʠʥʘʤʠʢʫ ʮʝʥ [4, c. 2547]. ʈʘʟʚʠʪʠʝ NLP ʠ ʤʦʜʝʣʝʡ 
ʩʝʤʝʡʩʪʚʘ BERT ʫʩʠʣʠʣʦ ʠʥʪʝʨʝʩ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʦʚʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ 
ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ [2, c. 4172]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʝʞʜʫ ʧʫʙʣʠʢʘʮʠʝʡ ʩʦʦʙʱʝʥʠʷ ʠ ʜʚʠʞʝʥʠʝʤ ʮʝʥʳ ʨʝʜʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʘʷ ʧʨʠʯʠʥ-
ʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ. ʈʳʥʦʯʥʘʷ ʨʝʘʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝʤ ʥʦʚʦʩʪʠ, ʥʦ ʠ ʚʨʝʤʝʥʝʤ 
ʝʝ ʚʳʭʦʜʘ, ʣʠʢʚʠʜʥʦʩʪʴʶ ʙʫʤʘʛʠ, ʦʙʱʠʤ ʨʳʥʦʯʥʳʤ ʬʦʥʦʤ ʠ ʩʪʝʧʝʥʴʶ ʥʦʚʠʟʥʳ ʠʥʬʦʨʤʘʮʠʠ [5, c. 4]. 
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ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʩʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦ-
ʟʠʨʦʚʘʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʥʘ ʧʨʠʤʝʨʝ ʩʨʘʚʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ TF-IDF ʠ ʤʦʜʝʣʝʡ ʥʘ 
ʦʩʥʦʚʝ ruBERT. 

 
ʉʧʤʵ ʦʧʛʧʪʫʞʢ ʛ ʭʡʦʙʦʪʧʛʴʮ ʩʴʦʣʙʮ 
ʅʦʚʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʝʢʩʪʦʚʳʡ ʩʠʛʥʘʣ ʦ ʩʦʩʪʦʷʥʠʠ ʢʦʤʧʘʥʠʠ, ʦʪʨʘʩʣʠ ʠʣʠ ʤʘʢʨʦʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʬʘʢʪ ʯʘʩʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʩʢʘʟʳʚʘʝʪʩʷ, ʘ ʯʘʩʪʴ ʦʞʠʜʘʥʠʡ 
ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʘ ʨʳʥʢʦʤ ʝʱʝ ʜʦ ʦʬʠʮʠʘʣʴʥʦʡ ʧʫʙʣʠʢʘʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʪʦʥʘʣʴʥʦʩʪʴ ʪʝʢʩʪʘ, ʥʦ ʠ ʝʛʦ ʥʦʚʠʟʥʘ, ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʤʫ ʵʤʠʪʝʥʪʫ ʠ ʧʦʪʝʥ-
ʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʦʦʙʱʝʥʠʷ [5]. 

 
ʃʤʙʪʪʡʰʞʪʣʡʞ ʥʞʫʧʝʴ ʙʦʙʤʡʠʙ ʫʞʣʪʫʧʛ (TF-IDF) 
TF-IDF ʦʩʪʘʝʪʩʷ ʫʜʦʙʥʳʤ ʙʘʟʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʪʝʢʩʪʘ ʙʣʘʛʦʜʘʨʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʝ 

ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ [5]. ʆʜʥʘʢʦ ʦʥ ʦʪʨʘʞʘʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʯʘʩʪʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʣʦʚ ʠ ʩʣʘʙʦ 
ʫʯʠʪʳʚʘʝʪ ʢʦʥʪʝʢʩʪ. ɼʣʷ ʬʠʥʘʥʩʦʚʳʭ ʥʦʚʦʩʪʝʡ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʪʝʨʶ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, 
ʛʜʝ ʩʤʳʩʣ ʟʘʜʘʝʪʩʷ ʦʪʨʠʮʘʥʠʝʤ, ʤʦʜʘʣʴʥʦʩʪʴʶ ʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʩʣʦʚʘʤʠ. 

 
ʅʧʝʞʤʡ ʦʙ ʧʪʦʧʛʞ BERT ʡ ruBERT 
ʊʨʘʥʩʬʦʨʤʝʨʥʳʝ ʤʦʜʝʣʠ ʬʦʨʤʠʨʫʶʪ ʢʦʥʪʝʢʩʪʥʳʝ ʵʤʙʝʜʜʠʥʛʠ ʠ ʣʫʯʰʝ ʫʯʠʪʳʚʘʶʪ ʚʘʨʠʘʪʠʚ-

ʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʦʢ [1, c. 6000; 2, c. 4172]. ɼʣʷ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʟʘʜʘʯ ruBERT ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʟʘ ʩʯʝʪ 
ʘʜʘʧʪʘʮʠʠ ʢ ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʠʥʪʘʢʩʠʩʫ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ [3, c. 333]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ TF-IDF ʦʥ ʪʦʯʥʝʝ ʦʪ-
ʨʘʞʘʝʪ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʘ ʠ ʣʫʯʰʝ ʨʘʟʣʠʯʘʝʪ ʙʣʠʟʢʠʝ ʧʦ ʩʣʦʚʘʨʶ, ʥʦ ʨʘʟʥʳʝ ʧʦ 
ʩʤʳʩʣʫ ʥʦʚʦʩʪʠ. 

 
ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ ʨʩʧʜʦʧʠʡʩʧʛʙʦʡʸ ʛʤʡʸʦʡʸ ʦʧʛʧʪʫʞʢ 
ɿʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʚʦʩʪʠ ʩ ʦʢʥʦʤ ʨʳʥʦʯʥʦʡ ʨʝʘʢʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʝ ʤʦ-

ʜʝʣʠ, ʦʮʝʥʠʚʘʶʱʝʡ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1 ʜʦ 1. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ð ʧʦʟʠʪʠʚʥʦʤʫ, ʘ ʦʙʣʘʩʪʴ ʦʢʦʣʦ ʥʫʣʷ ʦʪʨʘʞʘʝʪ 
ʥʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʨʠʢʠ MAE, RMSE, MAPE ʠ RĮ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʤʦʜʝʣʴ ʥʘ TF-IDF ʧʦʢʘʟʳʚʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʰʠʙʢʠ, ʪʦʛʜʘ ʢʘʢ 
ruBERT ʦʙʝʩʧʝʯʠʚʘʣ ʫʤʝʨʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ: RMSE ʩʥʠʞʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʩ 0.34 ʜʦ 0.29, MAE ð ʩ 0.24 
ʜʦ 0.20, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʦʟʨʘʩʪʘʣ ʩ 0.42 ʜʦ 0.48. ʕʪʠ ʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʝʟʥʦʩʪʴ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʥʦ ʥʝ ʩʥʠʤʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʘʤʦʡ ʟʘʜʘʯʠ. 

 
ʃʤʷʰʞʛʴʞ ʧʜʩʙʦʡʰʞʦʡʸ ʨʧʝʮʧʝʙ 
ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʫʙʣʠʢʘʮʠʷ ʥʦʚʦʩʪʠ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʤʝʥʪʦʤ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʩʦʙʳʪʠʷ. ʏʘʩʪʴ ʨʝʘʢʮʠʠ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʟʘʨʘʥʝʝ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʬʠʢʩʠʨʫʝʪ ʫʞʝ 
ʯʘʩʪʠʯʥʦ ʦʪʨʘʙʦʪʘʥʥʳʡ ʨʳʥʢʦʤ ʩʠʛʥʘʣ. 

 
ʁʦʪʙʢʝʞʩʪʣʙʸ ʫʧʩʜʧʛʤʸ ʡ ʬʫʞʰʣʡ ʡʦʭʧʩʥʙʯʡʡ 
ʋʪʝʯʢʠ ʠ ʥʝʬʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʜʝʥʠʡ ʜʦ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠʩʢʘʞʘʶʪ ʦʮʝʥ-

ʢʫ ʚʣʠʷʥʠʷ ʥʦʚʦʩʪʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʪʝʢʩʪ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʧʦʟʜ-
ʥʝʡ ʬʠʢʩʘʮʠʝʡ ʫʞʝ ʠʟʚʝʩʪʥʦʛʦ ʨʳʥʢʫ ʬʘʢʪʘ. 

 
ʑʬʥ ʡ ʦʞʩʞʤʞʛʙʦʫʦʴʞ ʦʧʛʧʪʫʡ 
ʌʠʥʘʥʩʦʚʳʡ ʥʦʚʦʩʪʥʦʡ ʧʦʪʦʢ ʩʦʜʝʨʞʠʪ ʧʦʚʪʦʨʳ, ʢʦʤʤʝʥʪʘʨʠʠ, ʜʘʡʜʞʝʩʪʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʣʠʰʴ 

ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʵʤʠʪʝʥʪʦʤ. ʇʦʵʪʦʤʫ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʨʝʰʘʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʜʘʯʫ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ, ʥʦ 
ʠ ʟʘʜʘʯʫ ʦʪʙʦʨʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʣʝʚʘʥʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ʇʜʩʙʦʡʰʞʦʦʧʪʫʵ sentiment-ʙʦʙʤʡʠʙ 
ɼʘʞʝ ʥʝʧʨʝʨʳʚʥʘʷ ʰʢʘʣʘ ʦʪ -1 ʜʦ 1 ʫʧʨʦʱʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʫʙʣʠʢʘʮʠʠ. ɺ ʦʜʥʦʡ ʥʦʚʦ-

ʩʪʠ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʦʟʠʪʠʚʥʳʝ ʠ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ, ʘ ʠʪʦʛʦʚʘʷ ʯʠʩʣʝʥʥʘʷ 
ʦʮʝʥʢʘ ʥʝʠʟʙʝʞʥʦ ʩʛʣʘʞʠʚʘʝʪ ʵʪʫ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ. 

 
ʇʜʩʙʦʡʰʞʦʡʸ TF-IDF 
TF-IDF ʧʦʣʝʟʝʥ ʢʘʢ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʩʨʘʚʥʝʥʠʷ, ʥʦ ʝʛʦ ʧʨʠʟʥʘʢʠ ʦʩʪʘʶʪʩʷ ʨʘʟʨʝʞʝʥʥʳʤʠ ʠ ʩʣʘ-

ʙʦ ʦʪʨʘʞʘʶʪ ʩʝʤʘʥʪʠʢʫ. ʄʝʪʦʜ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʦʪʨʠʮʘʥʠʷʤ ʠ ʩʣʦʞʥʳʤ 
ʩʠʥʪʘʢʩʠʯʝʩʢʠʤ ʩʚʷʟʷʤ. 

 
ʇʜʩʙʦʡʰʞʦʡʸ ruBERT 
ruBERT ʣʫʯʰʝ ʢʦʜʠʨʫʝʪ ʢʦʥʪʝʢʩʪ, ʥʦ ʪʘʢʞʝ ʥʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʧʦʣʥʦʩʪʴʶ. ɽʛʦ ʢʘʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʤʝʪʢʠ, ʚʨʝʤʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʥʦʚʦʩʪʝʡ ʠ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ, ʘ ʦʙʱʘʷ ʷʟʳʢʦʚʘʷ ʧʨʝʜʦʙʫʯʝʥʥʦʩʪʴ ʥʝ ʟʘ-
ʤʝʥʷʝʪ ʫʟʢʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʩʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʟʘʜʘʯʫ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʥʦ ʠ ʟʘʜʘʯʫ ʢʦʨʨʝʢʪʥʦʛʦ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʷ ʚʳʙʦʨʢʠ ʠ ʚʨʝʤʝʥʥʦʡ ʩʭʝʤʳ. ʅʦʚʦʩʪʠ ʦʩʪʘʶʪʩʷ ʰʫʤʥʳʤ ʩʠʛʥʘʣʦʤ, ʘ ʠʭ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ 
ʦʪ ʣʘʛʦʚ, ʧʦʚʪʦʨʦʚ ʩʦʦʙʱʝʥʠʡ ʠ ʚʥʝʰʥʝʛʦ ʨʳʥʦʯʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. 

ʉʨʘʚʥʝʥʠʝ TF-IDF ʠ ruBERT ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ruBERT: ʦʥʠ ʬʦʨʤʠ-
ʨʫʶʪ ʢʦʥʪʝʢʩʪʥʳʝ ʵʤʙʝʜʜʠʥʛʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ RMSE ʠ MAE ʧʨʠ ʥʝʩʢʦʣʴʢʦ ʙʦ-
ʣʝʝ ʚʳʩʦʢʦʤ RĮ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʘʞʝ ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʫʩʪʨʘʥʷʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʧʦʣʥʦ-
ʩʪʴʶ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʛʠʙʨʠʜʥʳʝ ʩʭʝʤʳ, ʩʦʯʝʪʘʶʱʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʘ, ʬʠʣʴʪʨʘʮʠʶ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʳʥʦʯʥʳʝ ʧʨʠʟʥʘʢʠ. 
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ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦ-
ʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʝʥʪʦʤ, ʫʯʝʪ ʧʝʨʮʝʧʪʠʚʥʳʭ ʠ 
ʷʟʳʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʧʠʩʘʥʳ 
ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʳ ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪʤʳ ʥʘʚʠʛʘʮʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʜʘʢʮʠʷʤʠ ʫʯʝʙʥʳʭ ʤʘ-
ʪʝʨʠʘʣʦʚ ʠ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʜʘʧʪʠʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʧʝʨ-
ʮʝʧʪʠʚʥʘʷ ʤʦʜʘʣʴʥʦʩʪʴ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʵʣʝʢʪʨʦʥʥʦʝ 
ʦʙʫʯʝʥʠʝ, ʷʟʳʢʦʚʘʷ ʘʜʘʧʪʘʮʠʷ. 
 

A STRUCTURAL-FUNCTIONAL MODEL OF INDIVIDUAL LEARNING IN AN ONLINE SCHOOL: 
ARCHITECTURAL DESIGN OF AN ADAPTIVE EDUCATIONAL ENVIRONMENT 
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Bykhov Anton Valerievich 
 

Abstract: This article examines the architectural design of an adaptive educational environment based on a 
structural-functional model of individual learning. The relevance of this study stems from the need to personal-
ize the educational process in the context of digital transformation. A model is proposed that integrates content 
management, consideration of learners' perceptual and linguistic characteristics, and adaptation and feedback 
mechanisms. The principles of rule base construction, navigation algorithms between different editions of edu-
cational materials, and approaches to assessing the quality of knowledge acquisition are described. 
Key words: adaptive educational environment, individual educational environment, perceptual modality, per-
sonalization of learning, structural and functional model, e-learning, language adaptation. 

 
ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʘʢʪʠʚʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʡʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʢ ʛʠʙʢʠʤ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʤʦʜʝ-
ʣʷʤ ʦʙʫʯʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ çʩʨʝʜʥʝʛʦè ʩʪʫʜʝʥʪʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶ-
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ʱʠʭʩʷ, ʚʢʣʶʯʘʷ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ, ʜʦʤʠʥʠʨʫʶʱʠʝ ʢʘʥʘʣʳ ʚʦʩʧʨʠʷʪʠʷ ʠ ʪʝʤ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠ-
ʘʣʘ [1, ʩ. 75]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʥʦʡ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʣʠʯʥʦʩʪʠ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʝʜʠʥʩʪʚʦ ʢʦʥʪʝʥʪʥʦʡ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʘʜʘʧʪʘ-
ʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʧʨʝʜʝʣʠʪʴ ʢʦʤʧʦ-
ʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʤʦʜʝʣʠ, ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʷʟʳʢʦʚʳʭ ʠ ʧʝʨʮʝʧʪʠʚʥʳʭ 
ʧʨʦʬʠʣʝʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʦʯʥʦ-ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʘʜʘʧʪʘʮʠʠ. ʇʨʦ-
ʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʮʝʣʦʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʜʠʚʠʜʫʘ-
ʣʠʟʘʮʠʠ ʚ ʝʜʠʥʫʶ, ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʫʝʤʫʶ ʩʪʨʫʢʪʫʨʫ.  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʣʠʧʘʨʘʜʠʛ-
ʤʘʣʴʥʦʤ ʧʦʜʭʦʜʝ, ʛʜʝ ʚʝʜʫʱʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʧʘʨʘʜʠʛʤʝ, ʜʦʧʦʣʥʝʥʥʦʡ ʢʦʥ-
ʪʝʢʩʪʥʳʤ ʠ ʤʝʜʞʠʩʮʠʧʣʠʥʘʨʥʳʤ ʧʦʜʭʦʜʘʤʠ [2, ʩ. 1113].  ɺ ʦʩʥʦʚʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʨʫʢʪʫʨʥʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʣʝʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʫʯʝʥʠʠ ʢʘʢ ʦ ʮʠʢʣʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʚʢʣʶʯʘʶʱʝʤ 
ʜʠʘʛʥʦʩʪʠʢʫ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʜʙʦʨ ʢʦʥʪʝʥʪʘ, ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʢʦʨʨʝʢʮʠʶ.  

ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʝ ʙʣʦʢʘ: ʙʣʦʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥ-
ʪʘ), ʙʣʦʢ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʙʣʦʢ ʘʜʘʧʪʘʮʠʠ ʠ ʙʣʦʢ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʗʜʨʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 
ʧʨʠʥʮʠʧ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʜʘʢʮʠʡ ʠʟʣʦʞʝʥʠʷ ʦʜʥʦʛʦ 
ʠ ʪʦʛʦ ʞʝ ʫʯʝʙʥʦʛʦ ʪʝʨʤʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʧʦʥʷʪʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʤʘʪʝ-
ʨʠʘʣ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʩʤʳʩʣʦʚʳʝ ʝʜʠʥʠʮʳ ï ʪʝʨʤʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ ʧʷʪʠ ʚʟʘʠ-
ʤʦʩʚʷʟʘʥʥʳʭ ʧʦʥʷʪʠʡ [3, 4, 5]. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ ʤʠʢʨʦʦʙʫʯʝʥʠʷ, ʦʙʣʝʛʯʘʶʱʝʡ ʫʩʚʦʝʥʠʝ 
ʩʣʦʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [6, ʩ. 41].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʥʝ ʪʦʣʴʢʦ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʥʦ 
ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦʩʷ. ɺ ʢʦʥʪʝʢʩʪʝ ʙʠʣʠʥʛʚʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
ʧʨʝʜʫʩʤʦʪʨʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ çɺʘʨʴʠʨʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʷʟʳʢʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠè, ʢʦʪʦʨʳʡ ʧʨʝʜ-
ʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʷʟʳʢʦʚ (ʥʘʧʨʠʤʝʨ, ʪʫʚʠʥʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ). ɺ 
ʨʘʤʢʘʭ ʙʣʦʢʘ ʘʜʘʧʪʘʮʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʥʘʚʠʛʘʮʠʷ ʤʝʞʜʫ ʨʝʜʘʢʮʠʷʤʠ ʤʘʪʝʨʠʘʣʘ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ. ɽʩʣʠ ʫ ʩʪʫʜʝʥʪʘ ʚʳʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʫʩʚʦʝʥʠʷ, ʥʦʩʷʱʠʝ 
ʷʟʳʢʦʚʦʡ ʭʘʨʘʢʪʝʨ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʝʪ ʨʝʜʘʢʮʠʶ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʤʘʪʝʨʠʘʣʘ 
ʥʘ ʨʦʜʥʦʤ (ʪʫʚʠʥʩʢʦʤ) ʷʟʳʢʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʪʝʢʫʱʝʤʫ ʫʨʦʚʥʶ ʚʣʘʜʝʥʠʷ ʨʫʩʩʢʠʤ [1, ʩ. 77].  

ʇʦʤʠʤʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʤʦʜʝʣʠ ʟʘʥʠʤʘʝʪ ʫʯʝʪ ʧʝʨʮʝʧʪʠʚʥʦʡ 
ʤʦʜʘʣʴʥʦʩʪʠ ï ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʘʥʘʣʘ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʵʪʘʧʝ ʧʨʝ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʜʠʘʛʥʦʩʪʠʢʠ ʧʝʨʮʝʧʪʠʚʥʦʡ ʤʦʜʘʣʴʥʦʩʪʠ (ʘʫʜʠʘʣ, ʚʠʟʫʘʣ, ʢʠʥʝʩʪʝ-
ʪʠʢ, ʜʠʛʠʪʘʣ) [7, ʩ. 35]. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʪʝʥ-
ʪʘ, ʦʙʦʙʱʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ (ʊʘʙʣ. 1).  

 
ʋʙʚʤʡʯʙ 1 

ʈʩʡʥʞʩʴ ʨʩʙʛʡʤ ʙʝʙʨʫʙʯʡʡ ʣʧʦʫʞʦʫʙ 

ʋʩʣʦʚʠʝ  
(ʩʪʠʣʴ ʦʙʫʯʝʥʠʷ/ʷʟʳʢ) 

ʋʩʣʦʚʠʝ  
(ʋʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ) 

ɼʝʡʩʪʚʠʝ 
 (ʈʝʜʘʢʮʠʷ ʢʦʥʪʝʥʪʘ) 

ɼʝʪʘʣʠʟʘʮʠʷ 

ɺʠʟʫʘʣʴʥʳʡ  ɺʳʩʦʢʠʡ (85-100 %) ʇʨʝʟʝʥʪʘʮʠʷ / ʩʭʝʤʳ ɹʘʟʦʚʳʡ  

ɸʫʜʠʘʣ  ʉʨʝʜʥʠʡ (68-84 %) ʇʦʜʢʘʩʪ / ʚʠʜʝʦʣʝʢʮʠʷ  ʄʘʢʩʠʤʘʣʴʥʘʷ  

ʂʠʥʝʩʪʝʪʠʢ  ʅʠʟʢʠʡ (< 68 %) ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʄʘʢʩʠʤʘʣʴʥʘʷ  

ɼʠʛʠʪʘʣ  ɺʳʩʦʢʠʡ  ʄʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ  ɹʘʟʦʚʳʡ  

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ  
ʨʫʩʩʢʦʛʦ 

ʃʶʙʦʡ  
ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʦʜʥʦʛʦ 

ʷʟʳʢʘ 
ɸʜʘʧʪʠʚʥʘʷ  

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʜʳʪʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʚʠʟʫʘʣʦʚ ʧʦʜʭʦʜʷʪ ʛʨʘʬʠʢʠ, ʙʣʦʢ-ʩʭʝʤʳ, ʧʨʝʟʝʥʪʘ-

ʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʚʦʩʧʨʠʷʪʠʷ ʯʝʨʝʟ ʟʨʠʪʝʣʴʥʳʝ ʦʙʨʘʟʳ; ʜʣʷ 
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ʘʫʜʠʘʣʦʚ ï ʧʦʜʢʘʩʪʳ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʢʦʥʩʫʣʴʪʘʮʠʠ, 
ʜʠʩʢʫʩʩʠʠ); ʜʣʷ ʢʠʥʝʩʪʝʪʠʢʦʚ ï ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʥʝʨʘʟʨʳʚʥʫʶ ʩʚʷʟʴ ʧʨʘʢʪʠʢʠ 
ʩ ʪʝʦʨʠʝʡ; ʜʣʷ ʜʠʛʠʪʘʣʦʚ ï ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ, ʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʫʤʦʟʘʢʣʶʯʝʥʠʷ [4, 6]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʘʟʳ ʧʨʘʚʠʣ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʘʚʠʣʘ ʩʪʨʦʠʪʩʷ ʧʦ ʩʭʝʤʝ çɽʉʃʀ ʫʩʣʦʚʠʝ ʊʆ 
ʜʝʡʩʪʚʠʝè, ʛʜʝ ʫʩʣʦʚʠʷʤʠ ʚʳʩʪʫʧʘʶʪ ʟʥʘʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʜʝʡʩʪʚʠʷʤʠ ï 
ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʜʘʢʮʠʡ ʪʝʨʤʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʦ ʜʦʩʪʫʧʘ ʢ ʩʣʝʜʫʶʱʝʤʫ 
ʪʝʨʤʫ ʜʣʷ ʚʠʟʫʘʣʘ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʩʚʦʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ɽʉʃʀ [ʉʪʠʣʴ ʦʙʫʯʝʥʠʷ = ɺʠʟʫʘʣʴʥʳʡ] ʀ [ʋʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʪʝʨʤʘ = ɺʳʩʦʢʠʡ (85-100 %)], ʊʆ [ɼʦ-
ʩʪʫʧʥʦʩʪʴ ʪʝʨʤʘ + 1 = TRUE] ʀ [ʈʝʜʘʢʮʠʷ = ʇʨʝʟʝʥʪʘʮʠʷ] ʀ [ɼʝʪʘʣʠʟʘʮʠʷ = ɹʘʟʦʚʳʡ] [4, ʩ. 5].  

ɺ ʩʣʫʯʘʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʝʨʤʫ, ʦʙʫʯʘʶʱʝʤʫʩʷ ʧʨʝʜʣʘ-
ʛʘʝʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʫʩʚʦʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʩ ʧʦ-
ʤʦʱʴʶ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʩʪʳ ʢ ʪʝʨʤʘʤ, ʪʝʩʪʳ-ʪʨʝʥʘʞʝʨʳ ʜʣʷ ʚʳʨʘ-
ʙʦʪʢʠ ʥʘʚʳʢʦʚ ʠ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʦʮʝʥʢʠ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ [3, ʩ. 168].  

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʦʮʝʥʦʯʥʦ-ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʘʜʘʧʪʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥ-
ʥʳʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʘʤʠʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʘʥʘʣʠʟ ʛʨʫʧʧʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳ-
ʚʘʝʪ, ʯʪʦ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʩʪʠʛʘʝʪ ʥʠʟʢʦʛʦ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 
ʫʩʚʦʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʤʦʪʨʘ ʢʦʥʪʝʥʪʘ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʤʦ-
ʞʝʪ ʢʘʩʘʪʴʩʷ [1, ʩ. 78]: 

1. ʄʝʪʦʜʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʧʦʣʥʦʪʳ ʠ ʩʪʠʣʷ ʠʟʣʦʞʝʥʠʷ). 
2. ʊʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ (ʛʨʘʥʠʮ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʨʝʜʘʢʮʠʷʤʠ). 
3. ʉʦʦʪʚʝʪʩʪʚʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʜʝʨʞʘʥʠʶ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  
ʅʘ ʨʠʩʫʥʢʝ (ʈʠʩ. 1) ʧʨʝʜʩʪʘʚʣʝʥ ʫʢʨʫʧʥʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʮʝʥʦʯʥʦ-ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʘʜʘʧʪʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʨʫʧʧʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. 

 

 
ʉʡʪ. 1. ʌʣʩʬʨʦʞʦʦʴʢ ʙʤʜʧʩʡʫʥ ʧʯʞʦʧʰʦʧ-ʣʧʩʩʞʣʫʡʩʬʷʲʞʢ ʙʝʙʨʫʙʯʡʡ 

 
ʀʩʭʦʜʷ ʠʟ ʨʠʩʫʥʢʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʠʢʩʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʠ 

ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʚʳ-
ʷʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʙʫʯʘʶʱʠʭʩʷ, ʜʦʩʪʠʛʰʠʭ ʢʨʘʡʥʠʭ ʫʨʦʚʥʝʡ ʫʩʚʦʝʥʠʷ (ʥʠʟʢʦʛʦ ʠʣʠ ʚʳʩʦʢʦʛʦ), 
ʟʘʧʫʩʢʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʳʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ 
ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʣʠʙʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʜʘʢʮʠʡ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʣʠʙʦ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘ-
ʤʝʪʨʦʚ (ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʩʚʦʝʥʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʦʙʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʩʫʙʤʦʜʝʣʴ 
ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ.  
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ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚʦʟʤʦʞʥʘ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫ-
ʯʝʥʠʝʤ (LMS), ʪʘʢʠʭ ʢʘʢ Moodle, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 
ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʥʠʡ [3, 4]. 
ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʦʚ ʇɸʆʉ (ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ) ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥ-
ʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 
ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʧʝʨʩʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [9, 10].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʝʜʠʥʩʪʚʦ ʢʦʥʪʝʥʪʥʦʡ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ 
ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤ.  

ʆʧʨʝʜʝʣʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʠʡ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʙʣʦʢʘ (ʧʨʝʜʤʝʪʥʦʡ ʦʙ-
ʣʘʩʪʠ, ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʘʜʘʧʪʘʮʠʠ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ), ʦʙʲʝʜʠʥʝʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʤ ʧʨʦʮʝʩ-
ʩʦʤ ʦʙʫʯʝʥʠʷ. ʗʜʨʦʤ ʤʦʜʝʣʠ ʚʳʩʪʫʧʘʝʪ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 
ʩʪʨʫʢʪʫʨʠʨʫʶʱʘʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʩʤʳʩʣʦʚʳʝ ʝʜʠʥʠʮʳ ï ʪʝʨʤʳ. 

ʆʧʠʩʘʥʳ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʷʟʳʢʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʙʠʣʠʥʛʚʘʣʴ-
ʥʳʡ ʢʦʤʧʦʥʝʥʪ) ʠ ʧʝʨʮʝʧʪʠʚʥʫʶ ʤʦʜʘʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪʩʷ ʙʘʟʦʡ ʧʨʘʚʠʣ çɽʉʃʀ-ʊʆè, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʥʘʚʠʛʘʮʠʶ ʤʝʞʜʫ ʨʝʜʘʢʮʠʷʤʠ ʪʝʨʤʦʚ ʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ.  

ʇʨʝʜʣʦʞʝʥʳ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʦʯʥʦ-ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʘʜʘʧʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʛʨʫʧʧʦ-
ʚʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʭʦʜʘ 
ʤʝʞʜʫ ʨʝʜʘʢʮʠʷʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʥʣʘʡʥ-h ʢʦʣ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 
ʨʘʙʦʪʫ ʩ ʨʘʟʥʦʨʦʜʥʦʡ ʘʫʜʠʪʦʨʠʝʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ 
ʵʣʝʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʚ ʦʙʫʯʝʥʠʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  
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ǱǤǭǯǤǱǧǩǭ-ǫǤǱǭǣǭǪǭǢǧǶǤǰǩǧǤ 
ǭǰǬǭǡǟǬǧǾ ǫǭǣǤǪǧǯǭǡǟǬǧǾ 
ǧǬǣǧǡǧǣǲǟǪǻǬǺǴ ǭǠǯǟǦǭǡǟǱǤǪǻǬǺǴ 
ǱǯǟǤǩǱǭǯǧǨ ǡ ǭǬǪǟǨǬ-ǷǩǭǪǤ8 ǭǱ 
ǧǬǣǧǡǧǣǲǟǪǧǦǟǵǧǧ ǩ ǮǤǯǰǭǬǟǪǧǦǟǵǧǧ 

ǭȉȐȝȑǿ ǭȊȄȐȞ ǡȊǿȃȇȋȇȏȍȁȌǿ 
ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ǠȚȔȍȁ ǟȌȑȍȌ ǡǿȊȄȏțȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪʳ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ (ʀʆʊ) ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʟ-
ʛʨʘʥʠʯʠʚʘʶʪʩʷ ʢʦʥʮʝʧʮʠʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʜʭʦʜʳ ʢ 
ʧʦʩʪʨʦʝʥʠʶ ʀʆʊ. ʅʘ ʦʩʥʦʚʝ ʦʙʟʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʧʝʨʝʭʦʜʘ ʦʪ ʘʜʘʧʪʠʚʥʦʡ ʠʥʜʠ-
ʚʠʜʫʘʣʠʟʘʮʠʠ ʢ ʩʫʙʲʝʢʪʥʦʡ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ, ʚʢʣʶʯʘʶʱʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠ-
ʧʳ, ʫʨʦʚʥʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʨʦʣʴ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ-
ʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʀʆʊ ʚʳ-
ʩʪʫʧʘʝʪ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʦʥʣʘʡʥ-h ʢʦʣʘ, ʩʫʙʲʝʢʪ-
ʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 
ʪʨʘʝʢʪʦʨʠʷ. 
 
THEORETICAL AND METHODOLOGICAL FOUNDATIONS FOR MODELING INDIVIDUAL EDUCATIONAL 
TRAJECTORIES IN ONLINE SCHOOL: FROM INDIVIDUALIZATION TO PERSONALIZATION 
 

Oksyuta Olesya Vladimirovna, 
Bykhov Anton Valerievich 

 
Abstract: This article analyzes the theoretical and methodological foundations for modeling individual educa-
tional trajectories (IET) in the context of the digital transformation of education. It distinguishes between the 
concepts of individualization and personalization of learning, which determine approaches to constructing IET. 
Based on a review of research, a model for the transition from adaptive individualization to subjective person-
alization in online schools is proposed, including methodological principles, implementation levels, and tools. 
The role of digital technologies and artificial intelligence as catalysts for this process is substantiated, as well 
as the proposition that effective IET serves as a means of developing learner agency. 
Key words: personalization of learning, individualization of learning, online school, student subjectivity, educa-
tional process modeling, individual educational trajectory. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʙʠʬʫʨʢʘʮʠʠ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʘʷ 
ʢʣʘʩʩʥʦ-ʫʨʦʯʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʛʠʙʨʠʜʥʳʤ ʠ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʤ ʬʦʨʤʘʪʘʤ. ʆʥʣʘʡʥ-h ʢʦʣʳ 
ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʧʨʦʩʪʦ ʘʣʴʪʝʨʥʘʪʠʚʦʡ, ʘ ʧʦʣʥʦʮʝʥʥʦʡ ʩʨʝʜʦʡ, ʪʨʝʙʫʶʱʝʡ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʙʘʟʦʚʳʭ ʧʝ-
ʜʘʛʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂʣʶʯʝʚʳʤ ʪʨʝʥʜʦʤ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʦʙʱʝ-
ʩʪʚʝ ʚʳʩʪʫʧʘʝʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʦʪʚʝʯʘʶʱʘʷ ʥʘ ʚʳʟʦʚʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʫʩʢʦʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʪʝʭʥʦʣʦ-
ʛʠʡ ʠ ʟʘʧʨʦʩ ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʥʷʪʠʝ çʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 
ʪʨʘʝʢʪʦʨʠʷè (ʀʆʊ) ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ ʫʯʝʪʘ ʪʝʤʧʘ ʠʣʠ ʫʨʦʚʥʷ 
ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʘ. ʆʜʥʘʢʦ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ, 
ʢʦʛʜʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʠʥʦʥʠʤʳ [1, 2].  

ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʙʦʩʥʦʚʘʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʀʆʊ ʚ ʦʥ-
ʣʘʡʥ-h ʢʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʝʨʝʭʦʜ ʦʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʢ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʮʝʧʮʠʡ ʠʥʜʠ-
ʚʠʜʫʘʣʠʟʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʦʡ ʜʠʜʘʢʪʠʢʠ; ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʤʝʪʦʜʦʣʦʛʠ-
ʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʆʊ; ʧʨʝʜʣʦʞʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ 
ʀʆʊ, ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʭʦʪʦʤʠʷ çʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ vs ʧʝʨ-
ʩʦʥʘʣʠʟʘʮʠʷè ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʀʆʊ. ʀʩʪʦʨʠʯʝʩʢʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ, 
ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʠʜʝʠ ʃ. ʉ. ɺʳʛʦʪʩʢʦʛʦ ʦ ʟʦʥʝ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʗ. ʂʦʨʯʘʢʘ ʦ çʚʦʩʧʠʪʘʥʠʠ ʙʝʟ 
ʥʘʩʠʣʠʷè, ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʝʤʧʘ ʠ ʩʪʠʣʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 
[3, 4]. ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʘʜʘʧʪʠʚʥʳʤ, ʫʯʠʪʝʣʴ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʘʨʭʠʪʝʢʪʦʨʦʤ 
ʧʨʦʮʝʩʩʘ, ʧʦʜʩʪʨʘʠʚʘʷ ʟʘʜʘʥʠʷ ʠ ʤʝʪʦʜʳ ʧʦʜ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʧʘʩʩʠʚʥʦ-
ʘʜʘʧʪʠʚʥʫʶ ʧʦʟʠʮʠʶ [2].  

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʠ ʩʣʦʞʥʫʶ ʢʦʥʮʝʧʮʠʶ. ʂʘʢ 
ʦʪʤʝʯʘʝʪ ʕ. ʌ. ɿʝʝʨ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʚʦʝʡ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [5, ʩ. 8]. ɺ 
ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʪʝʦʨʠʷ ʧʝʨʩʦʥʦʣʦʛʠʠ ɺ. ɸ. ʇʝʪʨʦʚʩʢʦʛʦ, ʛʜʝ ʣʠʯʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 
ʩʫʙʲʝʢʪ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʩʪʨʝʤʷʱʠʡʩʷ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʜʝʪʝʨʤʠʥʘʮʠʠ [6, ʩ. 112] (ʊʘʙʣ. 1).  

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʨʧʝʮʧʝʧʛ ʣ ʩʞʙʤʡʠʙʯʡʡ ʁʇʋ 

ʂʨʠʪʝʨʠʡ  
ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ  
(ʘʜʘʧʪʠʚʥʘʷ ʤʦʜʝʣʴ) 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ 
(ʩʫʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ) 

ʈʦʣʴ ʫʯʝʥʠʢʘ 
ʇʘʩʩʠʚʥʦ-ʘʜʘʧʪʠʚʥʘʷ. ɺʳʙʠʨʘʝʪ ʠʟ 
ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ɸʢʪʠʚʥʘʷ, ʩʫʙʲʝʢʪʥʘʷ. ʉʘʤ ʦʧʨʝʜʝʣʷ-
ʝʪ ʮʝʣʠ, ʧʫʪʠ ʠ ʩʨʝʜʩʪʚʘ 

ʈʦʣʴ ʫʯʠʪʝʣʷ 
ɸʜʘʧʪʝʨ, ʢʦʨʨʝʢʪʦʨ. ʇʦʜʩʪʨʘʠʚʘʝʪ ʧʨʦ-

ʮʝʩʩ ʧʦʜ ʫʯʝʥʠʢʘ 
ʌʘʩʠʣʠʪʘʪʦʨ, ʪʴʶʪʦʨ. ʉʦʧʨʦʚʦʞʜʘʝʪ, 
ʧʦʤʦʛʘʝʪ ʚ ʚʳʙʦʨʝ ʠ ʨʝʬʣʝʢʩʠʠ 

ʎʝʣʴ  
ʋʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ 

ʈʘʩʢʨʳʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 
ʜʦʩʪʠʞʝʥʠʝ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʭ ʮʝ-

ʣʝʡ 

ʄʝʪʦʜʳ  
ʈʘʟʥʳʡ ʪʝʤʧ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ, 

ʚʳʙʦʨ ʢʫʨʩʦʚ 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʀʆʊ, ʨʘʙʦʪʘ ʩ ʬʦʨ-
ʩʘʡʪ-ʧʨʦʝʢʪʘʤʠ, ʵʜʴʶʪʦʥ, ʭʘʢʘʪʦʥ 

ʂʣʶʯʝʚʦʝ ʫʩʣʦʚʠʝ ɻʦʪʦʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʫʙʲʝʢʪʥʦʩʪʠ ʦʙʫ-

ʯʘʶʱʝʛʦʩʷ 

 
ʉʨʘʚʥʠʚʘʷ ʵʪʠ ʜʚʘ ʧʦʜʭʦʜʘ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʛʦʪʦʚʠʪ ʧʦʯʚʫ ʜʣʷ ʧʝʨʩʦ-

ʥʘʣʠʟʘʮʠʠ, ʥʦ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʘʷ ʝʡ. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʛʦ ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʥʦʩʪʠ 
ʫʯʝʥʠʢʘ, ʝʛʦ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʠ ʨʝʬʣʝʢʩʠʶ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʦʥʣʘʡʥ-h ʢʦʣʳ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʛʠʙʢʦʡ 
ʩʨʝʜʦʡ, ʧʝʨʝʭʦʜ ʦʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʢ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚʦʟʤʦʞʥʳʤ, ʥʦ ʠ ʥʝʦʙ-
ʭʦʜʠʤʳʤ. ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʦʩʦʙʝʥʥʦ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʚʳʩʪʫʧʘʶʪ 
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ʤʦʱʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʇ. ɺ. ʉʳʩʦʝʚʘ, ʥʝʡʨʦʩʝʪʠ ʩʧʦ-
ʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ: ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠ ʦʮʝʥʦʯʥʦʡ ʜʦ ʫʩʣʦʚʥʦ-
ʪʚʦʨʯʝʩʢʦʡ, ʩʦʟʜʘʚʘʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ [7, ʩ. 560]. ʆʜʥʘʢʦ, ʢʘʢ 
ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʄ. ɸ. ʐʝʤʘʥʘʝʚʘ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ [8, ʩ. 
173]. ʆʥʘ ʣʠʰʴ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʩʚʦʶ ʩʫʙʲʝʢʪʥʦʩʪʴ.  

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʝʨʩʦ-
ʥʘʣʠʟʘʮʠʠ, ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ [5]: 

1. ʇʨʠʥʮʠʧ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠ ʠʟʙʳʪʦʯʥʦʩʪʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʠʩʪʨʫʢʪʫʨʥʦʡ 
ʠ ʧʨʝʜʣʘʛʘʪʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ, ʧʦʟʚʦʣʷʷ ʫʯʝʥʠʢʫ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʚʦʡ ʤʘʨʰʨʫʪ, 
ʧʝʨʝʭʦʜʷ ʦʪ ʦʜʥʦʛʦ ʤʦʜʫʣʷ ʢ ʜʨʫʛʦʤʫ ʚ ʨʠʟʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʟʥʘʥʠʡ. 

2. ʇʨʠʥʮʠʧ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ. ʈʝʘʣʴʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʞʠʟʥʝʥʥʳʝ ʟʘʜʘʯʠ ʚʳʭʦʜʷʪ 
ʟʘ ʨʘʤʢʠ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ. ʀʆʊ ʜʦʣʞʥʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ 
ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʢʦʤʘʥʜʥʳʝ ʧʨʦʝʢʪʳ ʧʦʣʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

3. ʇʨʠʥʮʠʧ ʦʪʢʨʳʪʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʉʨʝʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 
ʠʟʤʝʥʷʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʟʘʧʨʦʩʳ ʫʯʝʥʠʢʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʝʤʫ ʜʦʩʪʫʧ ʢ 
ʚʥʝʰʥʠʤ ʨʝʩʫʨʩʘʤ (ʠʥʬʦʨʤʘʣʴʥʳʤ ʠ ʥʝʬʦʨʤʘʣʴʥʳʤ). 

4. ʇʨʠʥʮʠʧ ʩʫʙʲʝʢʪʥʦʩʪʠ. ʂʣʶʯʝʚʦʡ ʧʨʠʥʮʠʧ, ʦʟʥʘʯʘʶʱʠʡ, ʯʪʦ ʀʆʊ ï ʵʪʦ ʥʝ ʟʘʜʘʥʥʘʷ ʠʟʚʥʝ ʧʨʦ-
ʛʨʘʤʤʘ, ʘ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘʚʪʦʥʦʤʠʠ ʠ ʨʝʬʣʝʢʩʠʠ ʫʯʝʥʠʢʘ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʶʪ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʩʪʨʫʢʪʫʨʘ ʩʫʙʲʝʢʪʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʮʝʣʝʧʦʣʘʛʘʥʠʶ, ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ ʠ 
ʦʩʦʟʥʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʫʥʠʢʘʣʴʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ 
ʀʆʊ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʝʭ ʫʨʦʚʥʝʡ: 

ï ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʘʜʘʧʪʠʚʥʳʡ (ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʯʝʥʠʢ 
ʟʥʘʢʦʤʠʪʩʷ ʩ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʀʀ. ɿʘʜʘʯʘ ʫʯʠʪʝʣʷ (ʠʣʠ ʪʴʶʪʦʨʘ) ï ʩʬʦʨʤʠʨʦ-
ʚʘʪʴ ʫ ʫʯʝʥʠʢʘ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ: ʫʤʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩ (ʧʨʦʤʧʪ-
ʠʥʞʠʥʠʨʠʥʛ) [9, ʨ. 49], ʚʳʙʠʨʘʪʴ ʥʫʞʥʳʡ ʨʝʩʫʨʩ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ 
ʨʘʟʛʦʚʦʨʥʦʡ ʧʨʘʢʪʠʢʠ) [10, ʨ. 283]. ʀʩʧʦʣʴʟʫʶʪʩʷ ʛʦʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʠ çʤʘʪʨʠʮʳ ʠʥʩʪʨʫʤʝʥʪʦʚè [7, ʩ. 
561]. ʎʝʣʴ ʫʨʦʚʥʷ ï ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʙʱʠʝ ʨʝʩʫʨʩʳ ʧʦʜ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʝʥʠʢʘ; 

ï ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʇʨʦʝʢʪʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ (ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ + ʕʣʝʤʝʥʪʳ ʇʝʨʩʦʥʘʣʠʟʘʮʠʠ). 
ʋʯʝʥʠʢ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʦʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ, ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠ-
ʤʳʭ ʟʘʜʘʯ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʳ, ʛʜʝ ʦʥ ʩʘʤ ʚʳʙʠʨʘʝʪ ʪʝʤʫ ʠ ʬʦʨʤʘʪ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ 
ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʴʶʪʦʨʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʧʦʤʦʛʘʶʱʝʝ 
ʫʯʝʥʠʢʫ ʨʝʬʣʝʢʩʠʨʦʚʘʪʴ ʩʚʦʠ ʫʩʧʝʭʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʳʪ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ [8, ʩ. 172]; 

ï ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʉʫʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ (ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ). ʋʯʝʥʠʢ ʚʳʩʪʫʧʘʝʪ ʧʦʣʥʦ-
ʧʨʘʚʥʳʤ ʩʫʙʲʝʢʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʀʆʊ. ʆʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ (ʙʣʠʞʥʠʝ ʠ 
ʜʘʣʴʥʠʝ), ʚʳʩʪʨʘʠʚʘʝʪ ʪʨʘʝʢʪʦʨʠʶ, ʚʳʙʠʨʘʷ ʠʟ ʠʥʚʘʨʠʘʥʪʥʦʡ ʠ ʚʘʨʠʘʪʠʚʥʦʡ ʯʘʩʪʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʧʣʘʪʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʷ ʚʥʝʰʥʠʝ ʨʝʩʫʨʩʳ (ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʩʪʘʞʠʨʦʚʢʠ, ʢʦʥʢʫʨʩʳ ʧʨʦʬʤʘʩʪʝʨ-
ʩʪʚʘ) [11, ʩ. 49]. ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʟʜʝʩʴ ʩʣʫʞʘʪ ʥʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ, ʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦʛʦ ʟʘʤʳʩʣʘ. ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʤʦʜʝʨʘʪʦʨʘ ʠ ʬʘʩʠʣʠʪʘʪʦʨʘ, ʧʦʤʦʛʘʶ-
ʱʝʛʦ ʚ ʩʣʦʞʥʳʭ ʤʦʤʝʥʪʘʭ ʥʘʚʠʛʘʮʠʠ ʠ ʨʝʬʣʝʢʩʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʕʬʬʝʢʪʠʚʥʘʷ ʀʆʊ ʚ ʦʥʣʘʡʥ-h ʢʦʣʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʘʜʘʧʪʠʚʥʳʤʠ ʘʣʛʦʨʠʪʤʘ-

ʤʠ. ɽʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʥʦʩʪʠ ʫʯʝʥʠʢʘ. 
2. ʂʣʶʯʝʚʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʧʝʨʝʭʦʜʘ ʦʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʢ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʩʤʝʥʘ ʨʦʣʝʡ: ʦʪ çʫʯʠʪʝʣʴ ï ʘʜʘʧʪʝʨè ʢ çʪʴʶʪʦʨ ï ʬʘʩʠʣʠʪʘʪʦʨè, ʠ ʦʪ çʫʯʝʥʠʢ ï ʦʙʲʝʢʪè ʢ çʫʯʝ-
ʥʠʢ ï ʩʫʙʲʝʢʪè. 

3. ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʀʀ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʳʩʪʫʧʘʶʪ ʥʝ ʢʘʢ ʩʘʤʦʮʝʣʴ, ʘ ʢʘʢ ʩʨʝʜʩʪʚʦ 
ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʝʥʠʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ çʚʝʝʨ ʘʣʴʪʝʨʥʘʪʠʚè ʜʣʷ ʚʳʙʦʨʘ ʠ ʨʝʘʣʠʟʘʮʠʠ 
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ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʫʪʠ.  
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʀʆʊ ʢʘʢ ʩʧʦʩʦʙʘ ʫʯʝʪʘ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʫʯʝʥʠʢʘ ʠʩʯʝʨʧʳʚʘʝʪ ʩʝʙʷ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʜʠʜʘʢʪʠʢʠ ʀʆʊ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫ-
ʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʪʨʘʝʢʪʦʨʠʡ ʪʨʝʙʫʝʪ ʦʧʦʨʳ 
ʥʘ ʧʨʠʥʮʠʧʳ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ 
ʀʆʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʫʯʝʥʠʢ, ʦʩʚʘʠʚʘʷ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʫʯʠʪʩʷ ʩʪʘʚʠʪʴ 
ʮʝʣʠ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʫʪʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʨʦʚʘʷ ʘʚʠʘʮʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʚʫʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ: ʠʩ-

ʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʫʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʧʨʠ ʪʝʢʫʱʝʤ 
ʫʨʦʚʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʭʚʘʪʠʪ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 50ï100 ʣʝʪ [1]. ʊʫʨʙʦʨʝʘʢʪʠʚ-
ʥʳʝ ʜʚʠʛʘʪʝʣʠ (ʊʈɼ), ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʦʩʪʘʚʘʚʰʠʝʩʷ ʦʩʥʦʚʦʡ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʠʩʯʝʨʧʘʣʠ ʩʚʦʡ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʙʫʝʪ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʇʦʣʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʘʤʦʣʸʪʳ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ 
ʙʘʪʘʨʝʡ (ʥʠʟʢʘʷ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʦʸʤʢʦʩʪʴ) ʠ ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ (ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ). ʉʦ-
ʚʨʝʤʝʥʥʳʝ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʤʝʶʪ ʫʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʦʢʦʣʦ 250 ɺʪĿʯ/ʢʛ, ʯʪʦ ʧʦ-
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ʯʪʠ ʚ 50 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʘʚʠʘʮʠʦʥʥʦʛʦ ʢʝʨʦʩʠʥʘ [2, ʩ. 162]. ʇʦʵʪʦʤʫ ʧʨʷʤʦʝ ʟʘʤʝʱʝʥʠʝ ʊʈɼ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʘʤʦʣʸʪʘʭ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʦ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʭʝʤʳ ʛʠʙʨʠʜʥʳʭ 
ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ (ɻʉʋ) ʜʣʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʦʮʝʥʠʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ 
ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʘʞʜʦʡ ʩʭʝʤʳ. 

ʂʦʥʮʝʧʮʠʷ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 
ɻʠʙʨʠʜʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʪʝʧʣʦʚʦʛʦ (ʧʦʨʰʥʝʚʦʛʦ ʠʣʠ ʛʘ-

ʟʦʪʫʨʙʠʥʥʦʛʦ) ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʘʚʠʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʡ ʠʣʠ ʪʫʨʙʦʚʝʥʪʠʣʷʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʦʜʢʣʶʯʘʝʪʩʷ 
ʥʘ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʸʤʢʠʭ ʨʝʞʠʤʘʭ ï ʚʟʣʸʪʝ, ʥʘʙʦʨʝ ʚʳʩʦʪʳ ʠ ʧʦʩʘʜʢʝ, ʪʦʛʜʘ ʢʘʢ ʢʨʝʡʩʝʨʩʢʠʡ ʧʦʣʸʪ 
ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʟʘ ʩʯʸʪ ʪʦʣʴʢʦ ʪʝʧʣʦʚʦʡ ʤʘʰʠʥʳ [3, ʩ. 15]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ɻʉʋ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʊʈɼ ʚʢʣʶʯʘʶʪ: 
1. ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ï ʥʘ 10ï25% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʠ ʨʝʞʠʤʘ ʧʦʣʸʪʘ [4]. 
2. ʋʤʝʥʴʰʝʥʠʝ ʰʫʤʘ ï ʦʩʦʙʝʥʥʦ ʥʘ ʚʟʣʸʪʝ ʠ ʧʦʩʘʜʢʝ ʟʘ ʩʯʸʪ ʯʘʩʪʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʦʤʦʪʦʨʦʚ. 
3. ʇʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ (ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨ-

ʛʠʠ ʜʨʫʛʦʡ ʤʦʞʝʪ ʚʨʝʤʝʥʥʦ ʝʛʦ ʟʘʤʝʥʠʪʴ). 
4. ʉʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ COϜ ʠ NO ï ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʘʵʨʦʧʦʨʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʛʦʨʦʜʦʚ. 
ɻʉʋ ʥʝ ʪʨʝʙʫʝʪ ʠʟʦʙʨʝʪʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʣʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ï ʦʥʘ 

ʠʩʧʦʣʴʟʫʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʧʨʦʚʝʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʙʠʥʠʨʫʷ ʠʭ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʀʤʝʥ-
ʥʦ ʵʪʦ ʜʝʣʘʝʪ ʛʠʙʨʠʜʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʠ ʥʘ ʙʣʠ-
ʞʘʡʰʠʝ 10ï20 ʣʝʪ [5, ʩ. 12]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʘʥʘʣʠʟ ʩʭʝʤ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʠ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʭʝʤr  ɻʉʋ: ʧʘʨʘʣʣʝʣʥɹʫʶ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʫʶ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 
ʇʘʨʘʣʣʝʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ 
ɺ ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʭʝʤʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʤʝʭʘʥʠʯʝʩʢʠ ʩʦʝʜʠʥʸʥ ʩ ʚʘʣʦʤ ʪʫʨʙʦʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠ-

ʛʘʪʝʣʷ. ʆʥ ʤʦʞʝʪ ʚʨʘʱʘʪʴ ʣʠʙʦ ʢʦʤʧʨʝʩʩʦʨ, ʣʠʙʦ ʚʝʥʪʠʣʷʪʦʨ (ʚ ʪʫʨʙʦʚʝʥʪʠʣʷʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ). ʊʘ-
ʢʘʷ ʢʦʤʧʦʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ: 

1. ʟʘʧʫʩʢʘʪʴ ʊʈɼ ʦʪ ʵʣʝʢʪʨʦʤʦʪʦʨʘ, ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 
(ɺʉʋ); 

2. ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʤʦʱʥʦʩʪʠ ʥʘ ʚʟʣʸʪʝ 
ʠ ʧʨʠ ʥʘʙʦʨʝ ʚʳʩʦʪʳ; 

3. ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʧʦʣʸʪʝ ʦʪʢʣʶʯʘʪʴ ʵʣʝʢʪʨʦʤʦʪʦʨ ʠ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʥʘ ʊʈɼ, ʣʠʙʦ, ʥʘʦʙʦʨʦʪ, 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʞʠʤʘ ʤʘʣʦʛʦ ʛʘʟʘ, ʩʥʠʞʘʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʭʝʤʳ: 
1. ɺʳʩʦʢʘʷ ʥʘʜʸʞʥʦʩʪʴ ï ʧʨʠ ʦʪʢʘʟʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʊʈɼ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʦʙʳʯʥʦʤ 

ʨʝʞʠʤʝ. 
2. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 
3. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʪ ʊʈɼ ʚ ʧʦʣʸʪʝ. 
ʅʝʜʦʩʪʘʪʢʠ: 
1. ʆʛʨʘʥʠʯʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ (ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 15%). 
2. ʉʣʦʞʥʦʩʪʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘ ʚʘʣʫ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʢʦ-

ʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ. 
ʇʘʨʘʣʣʝʣʴʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ ʩʨʝʜʥʝ- ʠ ʜʘʣʴʥʝʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʘʤʦʣʸʪʦʚ, 

ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʥʘʜʸʞʥʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ [6, ʩ. 15]. ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʨʘʜʠʢʘʣʴʥʦʡ 
ʩʤʝʥʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ 
ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʝ ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʡ (ʠʣʠ ʛʘʟʦʪʫʨʙʠʥʥʳʡ) ʜʚʠʛʘʪʝʣʴ ʥʝ ʩʦʝʜʠʥʸʥ ʤʝʭʘ-
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ʥʠʯʝʩʢʠ ʩ ʜʚʠʞʠʪʝʣʝʤ. ʆʥ ʚʨʘʱʘʝʪ ʪʦʣʴʢʦ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʕʪʘ 
ʵʥʝʨʛʠʷ ʧʠʪʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʚʨʘʱʘʶʱʠʝ ʚʝʥʪʠʣʷʪʦʨʳ ʠʣʠ ʚʦʟʜʫʰʥʳʝ ʚʠʥʪʳ. ʊʘʢʘʷ ʩʭʝʤʘ ʠʥʦʛʜʘ 
ʥʘʟʳʚʘʝʪʩʷ ʪʫʨʙʦʵʣʝʢʪʨʠʯʝʩʢʦʡ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 
1. ʊʈɼ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʚʟʣʸʪʝ ʠ ʧʦʩʘʜʢʝ, ʥʘʢʘʧʣʠʚʘʷ ʵʥʝʨʛʠʶ ʚ ʘʢʢʫʤʫʣʷʪʦʨʘʭ, ʘ ʚ ʢʨʝʡ-

ʩʝʨʩʢʦʤ ʧʦʣʸʪʝ ʩʘʤʦʣʸʪ ʜʚʠʞʝʪʩʷ ʟʘ ʩʯʸʪ ʟʘʧʘʩʸʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
2. ʊʈɼ ʨʘʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ (ʵʢʦʥʦʤʠʯʥʦʤ) ʨʝʞʠʤʝ, ʘ ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ ʠʜʸʪ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʣʠ ʥʘ ʧʠʪʘʥʠʝ ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ. 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʳ: 
1. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʠʙʢʦʩʪʴ ï ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʊʈɼ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʞʠʤʘ 

ʧʦʣʸʪʘ. 
2. ʇʦʪʝʥʮʠʘʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ (ʜʦ 25ï30%) ʟʘ ʩʯʸʪ ʨʘʙʦʪʳ ʊʈɼ ʪʦʣʴʢʦ ʚ 

ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʇɼ. 
3. ʃʫʯʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ï ɻ ʣʝʢʪʨʦʤʦʪʦʨʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. 
ʅʝʜʦʩʪʘʪʢʠ: 
1. ɼʚʦʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ (ʤʝʭʘʥʠʯʝʩʢʘʷ Ÿ ʵʣʝʢʪʨʠʯʝʩʢʘʷ Ÿ ʤʝʭʘʥʠʯʝʩʢʘʷ) ʚʝʜʸʪ ʢ 

ʧʦʪʝʨʷʤ (5ï10%). 
2. ɹʦʣʴʰʘʷ ʤʘʩʩʘ ʛʝʥʝʨʘʪʦʨʦʚ, ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 
3. ʄʝʥʴʰʘʷ ʥʘʜʸʞʥʦʩʪʴ ï ʦʪʢʘʟ ʛʝʥʝʨʘʪʦʨʘ ʠʣʠ ʵʣʝʢʪʨʦʥʠʢʠ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʠʪʘʥʠʝ 

ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʤʝʩʪʥʳʭ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ, ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ 

ʤʘʣʦʡ ʘʚʠʘʮʠʠ (ʩʘʤʦʣʸʪʳ ʜʦ 50 ʧʘʩʩʘʞʠʨʦʚ, ʜʘʣʴʥʦʩʪʴ ʜʦ 1000 ʢʤ), ʘ ʪʘʢʞʝ ʜʣʷ ʚʝʨʪʦʣʸʪʦʚ, ʛʜʝ ʨʘʩ-
ʧʨʝʜʝʣʸʥʥʘʷ ʪʷʛʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ [7, ʩ. 35]. 

ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʭʝʤ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʞʦʡʞ ʨʙʩʙʤʤʞʤʵʦʧʢ ʡ ʨʧʪʤʞʝʧʛʙʫʞʤʵʦʧʢ ʪʮʞʥ ɼʊʌ 

ʈʙʩʙʥʞʫʩ ʈʙʩʙʤʤʞʤʵʦʙʸ ʪʮʞʥʙ ʈʧʪʤʞʝʧʛʙʫʞʤʵʦʙʸ ʪʮʞʥʙ 

ʕʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ 10ï15% 20ï30% (ʧʦʪʝʥʮʠʘʣʴʥʦ) 

ʄʘʩʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ 

ʅʠʟʢʘʷ ɺʩrʦʢʘʷ (ʛʝʥʝʨʘʪʦʨʳ, ʘʢʢʫʤʫʣʷ-
ʪʦʨʳ) 

ʅʘʜʸʞʥʦʩʪʴ ɺʳʩʦʢʘʷ (ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ) ʋʤʝʨʝʥʥʘʷ (ʟʘʚʠʩʠʪ ʦʪ ʵʣʝʢʪʨʦ-
ʥʠʢʠ) 

ʉʣʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʢʣʘʩʩ ɺʉ ʉʨʝʜʥʝ- ʠ ʜʘʣʴʥʝʤʘʛʠʩʪʨʘʣʴʥʳʝ ʈʝʛʠʦʥʘʣʴʥʳʝ, ʤʝʩʪʥʳʝ, ʚʝʨʪʦ-
ʣʸʪʳ 

 
ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʦʢ. ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ 

ʧʦ ʩʦʟʜʘʥʠʶ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʘʚʠʘʮʠʦʥʥʦʛʦ ʤʦʪʦʨʦʩʪʨʦʝʥʠʷ 
(ʎʀɸʄ) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʮʝʧʮʠʠ ʪʫʨʙʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʩʘʤʦʣʸʪʦʚ [3, 4]. ɺ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (AIRBUS, Rolls-Royce, Siemens) ʩʦʟʜʘʥʳ 
ʜʝʤʦʥʩʪʨʘʪʦʨʳ ɻʉʋ ʜʣʷ 50-ʤʝʩʪʥʳʭ ʣʘʡʥʝʨʦʚ [5]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʜʣʷ ʚʝʨʪʦʣʸʪʦʚ ï ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʩʥʠʟʠʪʴ ʰʫʤ ʠ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʚʠʩʝʥʠʠ ʠ ʚʟʣʸʪʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʟʘʧʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ 
ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ. 

ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʧʝʨʚʳʝ ʩʝʨʠʡʥʳʝ ʛʠʙʨʠʜʥʳʝ ʩʘʤʦʣʸʪʳ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ-
ʷʚʷʪʩʷ ʥʘ ʨʳʥʢʝ ʢ 2030ï2035 ʛʦʜʘʤ. 

ɼʣʷ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʘʚʠʘʮʠʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ɻʉʋ ʦʞʠʜʘʝʪʩʷ ʥʝ ʨʘʥʝʝ 2040 ʛʦʜʘ [8, ʩ. 20]. 
ɻʠʙʨʠʜʥʳʝ ʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ 

ʧʝʨʝʭʦʜʥʳʤ ʵʪʘʧʦʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʚʠʘ-
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ʮʠʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ: 
1. ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʫʞʝ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ; 
2. ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʚʝʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʧʨʦʨʳʚʘ ʚ ʦʙʣʘʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; 
3. ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʭʝʤʫ (ʧʘʨʘʣʣʝʣʴʥʫʶ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ) ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʢʣʘʩʩ ʚʦʟʜʫʰ-

ʥʳʭ ʩʫʜʦʚ. 
ʇʘʨʘʣʣʝʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʜʣʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʘʤʦʣʸʪʦʚ ʩ ʙʦʣʴʰʠʤʠ ʜʘʣʴʥʦʩʪʷʤʠ 

ʧʦʣʸʪʘ, ʛʜʝ ʧʨʠʦʨʠʪʝʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʜʸʞʥʦʩʪʴ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ (ʪʫʨʙʦʵʣʝʢʪʨʠʯʝʩʢʘʷ) ʩʭʝʤʘ ʦʪʢʨʳ-
ʚʘʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʘʣʦʡ ʘʚʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʝʨʪʦʣʸʪʦʩʪʨʦʝʥʠʷ. 

ɼʣʷ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ ʛʠʙʨʠʜʥʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 
ʧʨʠʦʨʠʪʝʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʭʨʘʥʠʪʴ ʠ ʫʩʠʣʠʪʴ ʧʦʟʠʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʘʚʠʘʩʪʨʦʝʥʠʷ. ɼʘʣʴʥʝʡ-
ʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʧʦʚʳʰʝʥʠʝ ʂʇɼ 
ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ ʠ ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ. 
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ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʠʯʠʥ ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʩʪʘʥʦʯʥʳʭ ʨʝʟʮʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʦʪʣʠʚʦʢ ʩʦʧʣʦʚʳʭ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥʳ ɻʊʕ-65, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʧʣʘʚʘ Inconel 792. 
ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʨʝʟʮʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʠ ʦʧʨʝʜʝʣʝ-
ʥʳ ʪʚʝʨʜʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʨʝʟʮʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʝ ʈ6ʄ5ʂ5. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʨʝʟʮʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʝʨʨʠʪʥʦ - ʢʘʨʙʠʜʥʦʡ ʩʤʝʩʴʶ, ʢʘʨʙʠʜʳ ʚʳʜʝʣʷʶʪʩʷ ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ 
ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ. ʊʚʝʨʜʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ. ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʪʚʝʨʜʦʩʪʠ 
ʚʜʦʣʴ ʪʝʣʘ ʨʝʟʮʘ ʩʚʷʟʘʥʦ ʩ ʥʘʛʨʝʚʦʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʩʫʨʩʘ ʨʝʟʮʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʮʠʢʣ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʟʝʮ, ʩʦʧʣʦʚʘʷ ʣʦʧʘʪʢʘ, ʪʫʨʙʠʥʘ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ, ʪʚʝʨʜʦʩʪʴ 
 
DETERMINATION OF THE CAUSES OF RAPID WEAR OF MACHINE TOOLS DURING THE PROCESSING 

OF CASTINGS OF THE NOZZLE BLADES OF THE GTE-65 TURBINE 
 

Matveev Igor Alexandrovich, 
Kunitsyn Mikhail Vladislavovich 

 
Abstract: The article is devoted to determining the causes of rapid wear of machine tools during the pro-
cessing of castings of the nozzle blades of the GTE-65 turbine, made of Inconel 792 alloy. 
Studies of the chemical composition of the used cutter have been carried out to determine the actual content 
of chemical elements. The locations were determined and the microstructure of the steel was investigated, and 
the hardness of the material of the cutter was determined. 
As a result, it was determined that the chemical composition corresponds to the brand P6M5K5. The micro-
structure of the cutter is represented by a ferritic-carbide mixture, carbides are isolated inside and along the 
boundaries of former austenitic grains. Hardness correlates with microstructure. The change in microstructure 
and hardness along the cutter body is associated with heating and temperature distribution during operation. 
To restore the life of the cutter, it is required to carry out a full-fledged heat treatment cycle. 
Key words: cutter, nozzle blade, turbine, microstructure, hardness 
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ʉʦʚʨʝʤʝʥʥʳʝ ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ ʩʦʩʪʦʷʪ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 36 % ʠʟ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝ-

ʣʝʚʦʛʦ ʞʘʨʦʧʨʦʯʥʦʛʦ ʩʧʣʘʚʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʪʠʭ ʩʧʣʘʚʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʪʳʝ ʣʦ-
ʧʘʪʢʠ ʪʫʨʙʠʥʳ, ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʠ ʨʝʩʫʨʩʦʤ ʪʫʨʙʠʥʳ ʚ ʮʝʣʦʤ [1 - 3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-
ʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʩʧʣʘʚʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʩʣʫʞʝʙʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʤ 
ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚ ʪʨʝʙʫʝʤʫʶ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ. ʉʧʣʘʚ Inconel 792 (G-
NiCr12Co8TiAlWMo) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʧʣʦʚʳʭ ʣʦʧʘʪʦʢ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ɻʊʕ-
65 ʧʨʦʠʟʚʦʜʩʪʚʘ çʃʄɿè (ʇɸʆ çʉʠʣʦʚʳʝ ʤʘʰʠʥʳè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ʉʧʣʘʚ IN 792 ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 
ʨʘʚʥʦʦʩʥʦʛʦ ʣʠʪʴʷ ʠ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʞʘʨʦʧʨʦʯʥʳʭ ʥʠʢʝʣʝʚʳʭ ʩʧʣʘʚʦʚ ʵʪʦʡ ʩʝʨʠʠ ʦʙʣʘ-
ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ [4, 5]. 
IN 792 ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʦʧʘʪʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 950 Áʉ. ʆʩʥʦʚ-
ʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ ʣʦʧʘ-
ʪʦʢ [6]. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʧʨʝʜʲʷʚʣʷʝʤʦʝ ʢ ʣʠʪʳʤ ʣʦʧʘʪʢʘʤ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ, ï ʧʦʚʳʰʝʥʥʳʝ ʫʩʪʘ-
ʣʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦʙʠʪʴʩʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ 
ʩʪʨʫʢʪʫʨʳ [7 - 9]. 

ʇʨʠ ʦʪʣʠʚʢʝ ʣʦʧʘʪʦʢ ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ - ʦʥʘ ʦʙʝʩʧʝʯʠ-
ʚʘʣʘ ʧʦʣʫʯʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʪʦʢ ʤʝʣʢʦʛʦ -ʤʘʢʨʦʟʝʨʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʠ 
ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ.  

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʣʦʧʘʪʦʢ ʚʢʣʶʯʘʣʘ ʦʙʷʟʘʪʝʣʴʥʫʶ ʜʣʷ ʩʧʣʘʚʘ IN792 ʦʧʝʨʘʮʠʶ ɻʀʇ (ʛʦʨʷ-
ʯʝʛʦ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ) - ʦʥʘ ʧʦʚʳʰʘʣʘ ʧʣʦʪʥʦʩʪʴ ʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʣʦʧʘʪʦʢ, ʧʦʚʳʰʘʣʘ ʧʣʘ-
ʩʪʠʯʥʦʩʪʴ ʠ ʩʥʠʞʘʣʘ ʨʘʟʙʨʦʩ ʩʚʦʡʩʪʚ.  

ʅʘ çʃʄɿè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʰʠʭʪʦʚʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟ ʩʧʣʘ-
ʚʘ IN792, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʧʦʥʠʞʝʥʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʙʨʦʩ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʣʝʛʠʨʫʶʱʠʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʦʪʭʦʜʘʤ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʩʪʘʥʦʯʥʳʭ ʨʝʟʮʦʚ ʧʨʠ ʦʙ-
ʨʘʙʦʪʢʝ ʦʪʣʠʚʦʢ ʩʦʧʣʦʚʳʭ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥʳ ɻʊʕ-65, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʧʣʘʚʘ Inconel 792 

ʅʞʫʧʝʡʣʙ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʟʮʘ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ɻʆʉʊ ʈ 54153-2010 ʚ ʪʦʯʢʘʭ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ 

ʵʩʢʠʟʝ (ʨʠʩ.1), ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʨʢʠ ʤʘʪʝʨʠʘʣʘ ʧʦ ɻʆʉʊ 
54153-2010. çʄʝʪʦʜ ʘʪʦʤʥʦ ï ɻ ʤʠʩʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘè [11]. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʝʯʝʥʠʷʤ I, II, III (ʨʠʩ.1), ʚ ʪʦʯʢʘʭ ɸ ʠ ɹ, ʢ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʧʨʠʣʦʞʝʥʳ ʬʦʪʦ ʍ100, ʍ500. 

ʇʦ ʪʦʯʢʘʤ, ʧʦʢʘʟʘʥʥʳʤ ʥʘ ʵʩʢʠʟʝ (ʨʠʩ.1) ʠʟʤʝʨʝʥʘ ʤʠʢʨʦʪʚʸʨʜʦʩʪʴ HV ʩ ʥʘʛʨʫʟʢʦʡ 0,1 é 0,3 ʢʛ, 
ʰʘʛ ʤʝʞʜʫ ʦʪʧʝʯʘʪʢʘʤʠ ʥʝ ʙʦʣʝʝ 1 ʤʤ. 

ɺʳʙʦʨ ʩʝʯʝʥʠʷ I ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʠʤ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʨʦʤʢʫ ʦʙʨʘʟʮʘ, ʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʚ ʵʪʦʤ ʤʝʩʪʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʩʝʯʝʥʠʶ III. ɺʳʙʦʨ ʟʦʥʳ ʜʣʷ ʩʝʯʝʥʠʷ II ʦʙʫʩʣʦʚʣʝʥ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ 
ʩʚʦʡʩʪʚ ʦʪ ʩʝʯʝʥʠʷ I ʢ ʩʝʯʝʥʠʶ III. 
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ʉʡʪ. 1. ʖʪʣʡʠ ʝʤʸ ʩʙʠʩʞʠʣʡ ʡ ʡʪʪʤʞʝʧʛʙʦʡʸ ʩʞʠʯʙ ʣʙʩʬʪʞʤʵʦʧʜʧ ʪʫʙʦʣʙ 

 
 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʟʮʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʋʙʚʤʡʯʙ 1 
ɹʦʙʤʡʠ ʮʡʥʡʰʞʪʣʧʜʧ ʪʧʪʫʙʛ ʩʞʠʯʙ 

ʄʝʩʪʦ 
ʠʟʤʝʨʝʥʠʷ 

C Si Mn Cr Ni W Mo V Co 

ɻʆʉʊ 28393-
89  

1,02-1,09 <0,60 <0,50 3,80-4,30 <0,40 
6,00-
7,00 

4,80-
5,30 

1,70-
2,20 

4,80-
5,30 

ʎʝʥʪʨ - 1 1,04 0,55 0,25 3,81 0,23 6,85 4,92 2,02 4,90 

ʎʝʥʪʨ - 2 1,04 0,54 0,25 3,85 0,24 6,74 4,90 2,02 4,91 

ʎʝʥʪʨ - 3 1,02 0,54 0,25 3,83 0,23 6,67 4,85 1,99 4,88 

ʂʨʘʡ -1 1,04 0,56 0,24 3,80 0,22 6,62 4,95 2,01 4,90 

ʂʨʘʡ -2 1,02 0,55 0,24 3,80 0,21 6,68 4,89 1,99 4,90 

ʂʨʘʡ -3 1,04 0,52 0,24 3,87 0,24 6,92 4,99 2,18 4,92 

 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʟʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʘʣʠ ʤʘʨʢʠ - ʈ6ʄ5ʂ5-ʄʇ ʧʦ ɻʆʉʊ 28393-89 [10]. 
ʆʜʥʘʢʦ, ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʠʙʜʝʥʘ ʠ ʭʨʦʤʘ - ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʩʧʣʘʚʘ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʠʜʦʚ, ʘ ʪʘʢʞʝ ʢʦʙʘʣʴʪʘ, ʟʘʤʝʜʣʷʶʱʝʛʦ ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʜʫʪ 
ʧʦ ʥʠʞʥʝʤʫ ʧʨʝʜʝʣʫ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠ-
ʩʫʥʢʘʭ 2-7.  

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʝʥʳ ʩʪʨʫʢʪʫʨʳ ʩ ʦʯʝʨʪʘʥʠʷʤʠ ʙʳʚʰʠʭ ʟʝʨʝʥ ʘʫʩʪʝʥʠʪʘ ʠ ʙʝʣʳʤʠ ʢʘʨʙʠʜʥʳ-
ʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ, ʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʬʝʨʨʠʪ-
ʥʦ-ʢʘʨʙʠʜʥʘʷ ʩʤʝʩʴ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ. 
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ʘ ʙ 

ʉʡʪ. 2. ʊʞʰʞʦʡʞ III ʮ 100 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ100 
ʙ - ʪʞʰʞʦʡʞ III, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ III, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 

 
 
 

  
ʘ ʙ 

ʉʡʪ. 3. ʊʞʰʞʦʡʞ II ʮ 100 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ100 
ʙ - ʪʞʰʞʦʡʞ II, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ II, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 

 
 
 

  
ʘ ʙ 

ʉʡʪ. 4. ʊʞʰʞʦʡʞ I ʮ 100 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ100 
ʙ - ʪʞʰʞʦʡʞ I, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ I, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 
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ʘ ʙ 
ʉʡʪ.5. ʊʞʰʞʦʡʞ III ʮ 500 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ500 
ʙ - ʪʞʰʞʦʡʞ III, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ III, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 

 
 
 

  
ʘ ʙ 

ʉʡʪ.6. ʊʞʰʞʦʡʞ II ʮ 500 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ500 
ʙ - ʪʞʰʞʦʡʞ II, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ II, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 

 
 
 

  
ʘ ʙ 

ʉʡʪ.7. ʊʞʰʞʦʡʞ I ʮ 500 ʥʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʎ500 
ʙ - ʪʞʰʞʦʡʞ I, ʨʧʤʞ ʠʩʞʦʡʸ A; ʚ - ʪʞʰʞʦʡʞ I, ʨʧʤʞ ʠʩʞʦʡʸ ɺ 
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ʉʡʪ. 8. ʅʡʣʩʧʪʫʩʬʣʫʬʩʙ ʩʞʠʯʙ ʛ ʪʞʰʞʦʡʡ I ʨʧʪʤʞ ʫʩʙʛʤʞʦʡʸ 
ʙ ð ʬʛʞʤʡʰʞʦʡʞ ʎ500 ʧʚʲʡʢ ʛʡʝ;  

ʚ ð ʬʛʞʤʡʰʞʦʡʞ ʎ1000 ʭʩʙʜʥʞʦʫ ʪ ʩʙʠʤʡʰʦʴʥʡ ʛʡʝʙʥʡ ʛʴʝʞʤʞʦʡʢ 
 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʥʘ ʩʝʯʝʥʠʷʭ I, II, III ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ: 
1. ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʥʘʨʫʞʝʥʳ ʪʝʤʥʳʝ ʠ ʩʚʝʪʣʳʝ ʯʘʩʪʠʮʳ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʝʤʥʳʝ ʚʢʣʶʯʝ-

ʥʠʷ ï ʧʝʨʚʠʯʥʳʝ ʢʘʨʙʠʜʳ MeC (ʩʠʥʷʷ ʩʪʨʝʣʢʘ ʥʘ ʨʠʩ.7) , ʙʝʣʳʝ ï ʚʪʦʨʠʯʥʳʝ ʢʘʨʙʠʜʳ ̇̆˞ (ʦʨʘʥ-
ʞʝʚʘʷ ʩʪʨʝʣʢʘ ʥʘ ʨʠʩ.5); 

2. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʭ1000 (ʨʠʩ.8) ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʨʥʳʝ ʚʳʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 
ʘʨʪʝʬʘʢʪʘʤʠ ʧʨʦʙʧʦʜʛʦʪʦʚʢʠ. ʈʝʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʝʣʳʤʠ ʛʣʦʙʫʣʷʨʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ 
ʢʘʨʙʠʜʘ, ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʪʝʭʠʦʤʝʪʨʠʝʡ (ʯʝʨʥʘʷ ʩʪʨʝʣʢʘ ʥʘ ʨʠʩ.8) ʠ ʩʝʨʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ, ʧʨʝʜʧʦ-
ʣʦʞʠʪʝʣʴʥʦ ʦʢʩʠʜʘʤʠ ʢʨʝʤʥʠʷ (ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ʨʠʩ. 8);  

3. ɺ ʩʝʯʝʥʠʠ III ʧʦ ʮʝʥʪʨʫ ʦʙʨʘʟʮʘ ʯʠʩʣʦ ʢʘʨʙʠʜʦʚ ʙʦʣʴʰʝ ʯʝʤ ʚ ʩʝʯʝʥʠʠ I ʫ ʢʨʦʤʢʠ ʦʙʨʘʟʮʘ; 
4. ɺ ʩʝʯʝʥʠʠ III ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʯʝʥʠʷ I ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʟʝʨʝʥ; 
5. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʙʠʜʥʳʭ ʚʳʜʝʣʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʥʘʛʨʝʚʝ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʱʝʡ ʢ ʯʘʩʪʠʯʥʦʤʫ ʨʘʩʪʚʦʨʝʥʠʶ ʤʝʣʢʠʭ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʳʭ ʢʘʨʙʠʜʦʚ 
ʠ ʫʢʨʫʧʥʝʥʠʶ ʢʨʫʧʥʳʭ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʢʘʨʙʠʜʦʚ. 

ɿʥʘʯʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ HV ʠʟʤʝʨʝʥʥʳʝ ʩ ʥʘʛʨʫʟʢʦʡ 0,3 ʢʛ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʥʘ ʜʠʘ-
ʛʨʘʤʤʝ ʥʘ ʨʠʩʫʥʢʝ 9. 

 
ʋʙʚʤʡʯʙ 2 

ʉʞʠʬʤʵʫʙʫʴ ʡʠʥʞʩʞʦʡʸ ʥʡʣʩʧʫʛʞʩʝʧʪʫʡ 

ʅʦʤʝʨ ʪʦʯʢʠ 1 2 3 4 5 6 7 

ʄʠʢʨʦʪʚʝʜʦʩʪʴ, HV 
0,3 

937 929 948 951 957 973 997 

 
ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʩʣʝ ʦʪʞʠʛʘ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 286 HV* [1], ʚ ʪʝʨʤʦʫʧʨʦʯʥʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʪʚʝʨʜʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 865 HV [1] (*ʪʚʝʨʜʦʩʪʴ ʧʝʨʝʚʝʜʝʥʘ ʧʦ ASTM A370 ʪʘʙʣʠʮʘ 2).  
ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʪʚʝʨʜʦʩʪʴ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʝʚʳʰʘʝʪ 900 HV. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʶʨʦʤʝʪʨʠʠ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʝʮ ʥʘʭʦʜʠʣʩʷ ʚ ʪʝʨʤʦʫʧʨʦʯʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʟʘʢʘʣʢʘ + ʦʪʧʫʩʢ), ʬʘʢʪʠʯʝʩʢʘʷ ʪʚʝʨ-
ʜʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʙʦʣʝʝ 100 HV.  

ʇʦʥʠʞʝʥʥʘʷ ʪʚʝʨʜʦʩʪʴ ʫ ʢʨʦʤʢʠ ʨʝʟʮʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʘʥʥʳʤʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʷʚ-
ʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʨʦʤʢʫ ʨʝʟʮʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩ-
ʭʦʜʠʪ ʨʘʩʪʚʦʨʝʥʠʝ ʢʘʨʙʠʜʦʚ. 

 



64 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 9. ɽʡʙʜʩʙʥʥʙ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʥʡʣʩʧʫʛʞʩʝʧʪʫʡ 

 
 
ɻʴʛʧʝʴ 
1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʝ ʈ6ʄ5ʂ5 ï ʄʇ ʧʦ ɻʆʉʊ 28393-89; 
2. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʨʝʟʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʝʨʨʠʪʥʦ - ʢʘʨʙʠʜʥʦʡ ʩʤʝʩʴʶ, ʢʘʨʙʠʜʳ ʚʳʜʝʣʷʶʪʩʷ 

ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʙʳʚʰʠʭ ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʜʣʷ ʙʳʩʪʨʦʨʝ-
ʞʫʱʝʡ ʩʪʘʣʠ; 

3. ʂʦʣʠʯʝʩʪʚʦ ʢʘʨʙʠʜʥʳʭ ʚʳʜʝʣʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦ ʫ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫ ʮʝʥʪʨʘ 
ʨʝʟʮʘ; 

4. ʊʚʝʨʜʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ, ʤʠʥʠʤʘʣʴʥʘ ʫ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 930 HV, ʤʘʢʩʠ-
ʤʘʣʴʥʘ ʫ ʮʝʥʪʨʘ 990 HV, ʬʘʢʪʠʯʝʩʢʘʷ ʪʚʝʨʜʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʅʊɼ; 

5. ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʪʚʝʨʜʦʩʪʠ ʚʜʦʣʴ ʪʝʣʘ ʨʝʟʮʘ ʩʚʷʟʘʥʦ ʩ ʥʘʛʨʝʚʦʤ ʠ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʩʫʨʩʘ ʨʝʟʮʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 
ʧʦʣʥʦʮʝʥʥʳʡ ʮʠʢʣ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ; 

6. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʨʝʟʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 
ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʭʦʜʘ ʨʝʟʮʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʤʘʨʢʠʨʦʚʢʫ ʢʘʞʜʦ-

ʛʦ ʨʝʟʮʘ ʠ ʞʫʨʥʘʣ ʫʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʟʮʦʚ. ɺ ʞʫʨʥʘʣʝ ʫʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝ-
ʨʘʮʠʡ ʟʘʪʦʯʢʠ ʧʨʦʰʝʜʰʠʭ ʧʦ ʢʘʞʜʦʤʫ ʨʝʟʮʫ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʫʶ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʧʨʠ ʧʦʥʠ-
ʞʝʥʠʠ ʪʚʝʨʜʦʩʪʠ ʥʘ ʢʨʦʤʢʝ ʨʝʟʮʘ ʥʠʞʝ 800 HV. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ çʃʄɿè (ʇɸʆ çʉʠʣʦʚʳʝ ʤʘʰʠʥʳè). 
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LOWEST ASSESSMENT OF CRITICAL POWER FOR COMPRESSED ROD 
 

Davydov Oleg Yurievich, 
Matveeva Ekaterina Vladimirovna 
Likhacheva Lyudmila Borisovna 

 
Abstract: A method is proposed for determining the lower estimate of the critical force using an energy meth-
od and a spline that describes the bending during loss of stability. By comparing the exact and approximate 
values of the critical force, it is shown that the proposed method allows for finding the lower estimate of the 
critical force and enables the design of a rod with a stability margin of at least the required value.  
Keywords: rod, stability, critical force, energy method, lower estimate. 

 
ɺ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʭʦʜʷʪ ʛʠʙʢʠʝ ʫʧʨʫʛʠʝ 

ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʩʪʝʨʞʥʠ. ʇʨʠʤʝʨʘʤʠ ʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʬʝʨʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
ʠ ʭʦʜʦʚʳʝ ʚʠʥʪʳ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʦʚ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʪʘʢʦʡ ʩʪʝʨʞʝʥʴ ʧʨʦʜʦʣʴʥʦʡ ʩʞʠʤʘʶʱʝʡ 
ʩʠʣʳ ʦʥ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ 
ʩʪʝʨʞʝʥʴ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ ʚ ʩʪʝʨʞʥʝ ʧʦʷʚʣʷʶʪʩʷ ʜʝʬʦʨʤʘʮʠʠ ʠʟʛʠʙʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʛʠʙʘ ʚ ʩʪʝʨʞʥʝ 
ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚʳ-
ʧʦʣʥʝʥʠʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʩʞʘʪʳʭ ʩʪʝʨʞʥʝʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʜʣʷ  ʟʘʜʘʥ-
ʥʳʭ ʫʩʣʦʚʠʡ ʟʘʢʨʝʧʣʝʥʠʷ ʩʪʝʨʞʥʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ 
ʬʦʨʤʫʣʝ 

 ὲ̔ ̋̑ȟ                                    (1) 

ʛʜʝ ὲ̔ - ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ; Ὂ̋ ȟ̑Ὂ ï ʢʨʠʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 

ʩʠʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʪʝʨʞʝʥʴ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 
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 ὲ̔ ὲ̔ ȟ                              (2) 

ʛʜʝ ὲ̔  ï ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 
 ώ Ὢ̋ώ̑ πȟ                                        (3) 

ʛʜʝ ώ ï ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ ʩʪʝʨʞʥʷ; Ὢ̋̑
̋̑

 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ;  ὉὍ  ï ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʠʟʛʠʙʥʘʷ ʞʝʩʪʢʦʩʪʴ ʩʪʝʨʞʥʷ. 
ɺ ʩʣʫʯʘʝ ʤʥʦʛʦʦʧʦʨʥʦʛʦ ʩʪʝʨʞʥʷ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (3) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞ-

ʥʫʶ ʟʘʜʘʯʫ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (3). ʆʜʥʠʤ ʠʟ ʧʨʠʙʣʠ-
ʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ  ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʨʘʚʝʥʩʪʚʦ ʨʘʙʦʪ 
ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʠʣ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 
ʬʦʨʤʫʣʝ 

 Ὢ̋̑
᷿

᷿
ȟ                                                (4) 

ʛʜʝ ὒ ï ʜʣʠʥʘ ʩʪʝʨʞʥʷ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʦʨʤʫʣʳ (4) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʥʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ. ʉʪʝʧʝʥʴ ʧʦʣʠʥʦʤʘ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʦʡ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦ-
ʨʠʪʴ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ. ʂʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ (4), ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʶʶ ʦʮʝʥʢʫ ʪʦʯʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. ʇʨʠ ʥʝʫʜʘʯʥʦʤ ʚʳʙʦʨʝ ʧʨʠʙʣʠʞʝʥʥʦʡ 
ʬʫʥʢʮʠʠ ʧʨʦʛʠʙʘ ʚʝʨʭʥʷʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥ-
ʥʦʡ ʦʮʝʥʢʠ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʩʪʝʨʞʥʷ ʙʫʜʝʪ ʥʠʞʝ ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʠʪ ʩʪʝ-
ʧʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ 
ʨʘʩʯʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʥʠʞʥʷʷ ʦʮʝʥʢʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʨʭʥʷʷ ʦʮʝʥʢʘ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʧʦʣʫʯʘʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 
ʣʶʙʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʧʨʠʙʣʠʞʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʞʝʩʪʢʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʯʥʦʡ 
ʬʫʥʢʮʠʝʡ ʧʨʦʛʠʙʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʠ ʧʦʵʪʦʤʫ 
ʦʥʘ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʠʞʥʶʶ ʦʮʝʥʢʫ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʨʦʛʠʙʘ, 
ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʤʝʥʝʝ ʞʝʩʪʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʬʫʥʢʮʠʠ 
ʧʨʦʛʠʙʘ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʛʠʙʘ ʧʨʠ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ ʜʚʝ ʧʨʠ-
ʙʣʠʞʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʠʙʘ.  

ɿʘʜʘʯʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʠʞʥʝʡ ʦʮʝʥʢʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʘʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 ɿʘʜʘʝʪʩʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ y ʚ ʚʠʜʝ ʩʧʣʘʡʥʘ. ʆʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʧʣʘʡʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʧʦʣʠʥʦʤʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ. ʏʠʩʣʦ ʬʫʥʢʮʠʡ ʩʧʣʘʡʥʘ ʨʘʚʥʦ ʯʠʩʣʫ ʧʨʦʣʝʪʦʚ ʩʪʝʨʞʥʷ. ʉʪʝʧʝʥʴ ʧʦ-
ʣʠʥʦʤʦʚ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʢʨʘʝ-
ʚʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ ʠ ʠʟ ʫʩʣʦʚʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʪʨʝʭ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʠʥʦʤʦʚ ʥʘ ʛʨʘʥʠʮʘʭ 
ʧʨʦʣʝʪʦʚ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʧʣʘʡʥʘ. 

ʇʦ ʬʫʥʢʮʠʠ y ʠʟ ʫʨʘʚʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ (3) ʥʘʭʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ  
 ό Ὢώȟ                                                 (5) 

ʛʜʝ Ὢ ï ʯʠʩʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ. 
 ʌʫʥʢʮʠʷ ό ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʣʘʡʥ, ʚ ʢʦʪʦʨʦʤ ʯʠʩʣʦ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʚʥʦ ʯʠʩʣʫ 

ʧʨʦʣʝʪʦʚ ʩʪʝʨʞʥʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ u ʧʦʨʷʜʦʢ ʫʨʘʚʥʝʥʠʷ (3) ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʧʦ-
ʩʪʦʷʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝʭ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ ʠ ʥʝʧʨʝ-
ʨʳʚʥʦʩʪʠ ʜʚʫʭ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʠʥʦʤʦʚ ʩʧʣʘʡʥʘ ʥʘ ʛʨʘʥʠʮʘʭ ʧʨʦʣʝʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (5) ʧʦʣʫʯʠʤ 

 u ὪḀώὨώὪὺ                                                     (6) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ (4). ʇʨʠ ʵʪʦʤ, ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ y, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʝʨʝ-

ʤʝʱʝʥʠʡ ï ʬʫʥʢʮʠʷ ό. ʇʨʠ ʫʢʘʟʘʥʥʦʡ ʧʦʜʩʪʘʥʦʚʢʝ ʬʦʨʤʫʣʘ (4) ʧʨʠʤʝʪ ʚʠʜ 
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 Ὢ
᷿

᷿
                                                 (7) 

ɽʩʣʠ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  f1 ʧʦ ʬʦʨʤʫʣʝ (4) ʥʘʡʪʠ ʚʝʨʭʥʶʶ ʦʮʝʥʢʫ  

 Ὢ
᷿

᷿
ȟ                                                (8) 

ʪʦ ʧʦ ʬʦʨʤʫʣʝ (7)  ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʥʠʞʥʷʷ ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ Ὢ  .  
 ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʚʳʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʜʣʷ ʩʭʝʤʳ 

ʩʪʝʨʞʥʷ (ʨʠʩ. 1) ʩ ʠʟʚʝʩʪʥʳʤ ʪʦʯʥʳʤ ʨʝʰʝʥʠʝʤ. ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʩʪʝʨʞʥʷ  

ὒ ρ ̍. 
ʇʦʣʠʥʦʤʳ ʩʧʣʘʡʥʘ ʜʣʷ ʧʨʦʣʝʪʦʚ AB ʠ BC ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

 ώ
ᾀ ὃρᾀ ὄρᾀ ὅρᾀ Ὀρ  ̐̑ ̉ π ᾀ ά

ὃςᾀ ὄςᾀ ὅςᾀ Ὀςᾀ Ὁς  ̐̑ ̉ ά ᾀ ρ
                             (9) 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ (9) ʥʘʭʦʜʠʣʠʩʴ ʠʟ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʠ ʫʩʣʦʚʠʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʪʨʝʭ 
ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʧʨʦʣʝʪʦʚ (ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (10)). 

 

ʉʡʪ. 1. ʊʮʞʥʙ ʫʩʞʮʧʨʧʩʦʧʜʧ ʪʫʞʩʟʦʸ 
 

 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ

Ὀρ π
ὅρ π

ά ὃρά ὄρά ὅρά Ὀρ π
ὃςά ὄςά ὅςά Ὀςά Ὁς π

ὃς ὄς ὅς Ὀς Ὁς π
ρςὃς φὄς ςὅς π

τά σὃρά ςὄρά ὅρ τὃςά σὄςά ςὅςά Ὀς
ρςά φὃρά ςὄρ ρςὃςά φὄςά ςὅς

ςτά φὃρ ςτὃς φὄς

 (10) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ  ό ʠʩʧʦʣʴʟʦʚʘʥʦ ʫʨʘʚʥʝʥʠʝ (5) ʚ ʚʠʜʝ 

 ό Ὢώ                                        (11) 
ʇʦʨʷʜʦʢ ʫʨʘʚʥʝʥʠʷ ʚʳʙʨʘʥ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʪʦʷʥʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝʭ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʚʫʭ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʠʥʦ-
ʤʦʚ ʩʧʣʘʡʥʘ ʥʘ ʛʨʘʥʠʮʘʭ ʧʨʦʣʝʪʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ y ʠ u ʧʦ ʬʦʨʤʫʣʝ (7) ʦʧʨʝʜʝʣʝʥʦ ʟʥʘ-

ʯʝʥʠʝ Ὢ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʜʣʷ ʛʠʙʢʦʛʦ ʫʧʨʫʛʦʛʦ ʩʪʝʨʞʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ ʕʡʣʝʨʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʠʟ ʫʨʘʚʥʝʥʠʷ (1) 

 Ὢ̋̑ ȟ                              (12) 

ʛʜʝ ‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʜʣʠʥʳ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʧʦʩʦʙ ʟʘʢʨʝʧʣʝʥʠʷ ʩʪʝʨʞʥʷ. 
ɺ ʨʘʙʦʪʝ [1] ʧʫʪʝʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ  ʫʨʘʚʥʝʥʠʷ (1) ʧʦʣʫʯʝʥʦ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ‘ ʜʣʷ ʪʨʝʭʦʧʦʨʥʦʛʦ ʩʪʝʨʞʥʷ (ʩʤ. ʨʠʩ. 1).  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ‘ ʧʦ ʬʦʨʤʫʣʝ (12) ʚʳʯʠʩʣʝʥʳ  ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ  ʦʪʥʦʩʠ-

mL 

L 

F A B C 

z 
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ʪʝʣʴʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ Ὢ̋  ̑ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʰʘʨʥʠʨʥʦʡ ʦʧʦʨʳ. ʈʘʩʯʝʪʳ ʚʳʧʦʣ-

ʥʷʣʠʩʴ ʧʨʠ  ὒ ρ ̍. 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʦʯʥʳʭ  ʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʧʨʠ ʨʘʟʣʠʯ-

ʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʨʝʜʥʝʡ ʰʘʨʥʠʨʥʦʡ ʦʧʦʨʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 
 

ʋʙʚʤʡʯʙ 1 
ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʫʧʰʦʴʮ  ʡ ʨʩʡʚʤʡʟʞʦʦʴʮ ʠʦʙʰʞʦʡʢ  

ʧʫʦʧʪʡʫʞʤʵʦʧʢ ʣʩʡʫʡʰʞʪʣʧʢ ʪʡʤʴ ʝʤʸ ʫʩʞʮʧʨʧʩʦʧʧʜʧ ʪʫʞʩʟʦʸ  

ά 0,1 0.3 0.5 0.7 0.9 

Ὢ̋  ̑ 23,65 33,97 51,21 58,14 45,25 

Ὢ 22,03 30,58 49,23 56,53 42,19 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʷʚʣʷʶʪʩʷ ʥʠʞʥʝʡ 

ʦʮʝʥʢʦʡ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʠ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘ-
ʝʪ 10%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʞʥʝʡ ʦʮʝʥʢʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɼʘʚʳʜʦʚ ʆ.ʖ., ɽʛʦʨʦʚ ɺ.ɻ., ʖʨʦʚʘ ʀ.ʉ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʨʞʥʷ ʧʨʠ ʪʨʝʭʦʧʦʨʥʦʤ ʞʝʩʪʢʦʰʘʨ-

ʥʠʨʥʦʤ  ʟʘʢʨʝʧʣʝʥʠʠ // ɸʚʠʘʢʦʩʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ çɸʂʊ-2003è: ʊʨʫʜʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʏʘʩʪʴ 1. ï ɺʦʨʦʥʝʞ: ɺɻʊʋ, 2003. ï ʉ.150-155. 
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DIMENSIONS OF THE FRICTION AREA OF SHEAR-RESISTANT JOINTS ON HIGH-STRENGTH 

BOLT SETS 
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Abstract: Brief information (summary), reflecting the main content of the article. 
Keywords: shear-resistant joints, high-strength bolt sets, sandblaster 

 
ɻɻɾɽɾʆʁɾ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʠʣʴʥʦ ʚʳʨʦʩ ʩʧʨʦʩ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦ, ʠ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ. ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ 
ʙʦʣʪʦʢʦʤʧʣʝʢʪʘʭ. 

ɼʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʟʥʘʯʠʤʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʥʘʜʸʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʳʭ ʥʘʛʨʫʟʦʢ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʠ ʢʘʢ ʢʨʝʧʣʝʥʠʝ ʧʦʜʢʨʘʥʦʚʳʭ ʙʘ-
ʣʦʢ ʢ ʢʦʣʦʥʥʘʤ, ʠ ʢʘʢ ʵʣʝʤʝʥʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʩʦʙʦ ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ, ʚʠʙʨʘʮʠʦʥʥʳʭ ʠʣʠ ʧʦʜʚʠʞʥʳʭ ʥʘʛʨʫʟʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʨʘʩ-
ʩʯʠʪʳʚʘʝʤʳʭ ʥʘ ʫʩʪʘʣʦʩʪʴ. ʅʦ ʩʦ ʚʨʝʤʝʥʝʤ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʤʝʞʜʫ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʦʩʪʝʧʝʥ-
ʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʢʦʨʦʡ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʙʫʜʫʱʝʤ. ɼʣʷ ʨʝʰʝʥʠʷ 
ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷ ʨʝʰʠʣ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʢʠ ʪʨʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʦʢʦʤ-
ʧʣʝʢʪʘʭ ʜʣʷ ʙʦʣʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. 
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ʁʊʊʄɾɽʇɻɹʋɾʄʕʊʃɹʘ ʐɹʊʋʕ ɽʁʊʊɾʉʋɹʏʁʇʆʆʇʂ ʉɹɺʇʋʔ 
ʈʧʝʜʧʫʧʛʣʙ ʧʚʩʙʠʯʧʛ ʨʞʩʞʝ ʶʣʪʨʞʩʡʥʞʦʫʧʥ 

ʆʙʲʝʢʪʘʤʠ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ ʚʤʝʩʪʝ ʩ ʙʦʣʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʝ-
ʨʝʜ ʩʘʤʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʦʙʨʘʟʮʳ ʥʫʞʥʦ ʙʳʣʦ ʧʦʜʛʦʪʦʚʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʷ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʩʢʦʩʪʨʫʡ-
ʥʳʤ ʘʧʧʘʨʘʪʦʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʣʝ ʯʝʛʦ ʙʦʣʪʳ ʙʳʣʠ ʟʘʢʨʫʯʝʥʳ ʜʠʥʘʤʦʤʝʪ-
ʨʠʯʝʩʢʠʤ ʢʣʶʯʦʤ.  

ʈʩʧʛʞʝʞʦʡʞ ʶʣʪʨʞʩʡʥʞʦʫʙ 
ɺ ʭʦʜʝ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʤʘʰʠʥʳ Instron 1000HɺX ʷ ʦʧʨʝʜʝʣʷʣ ʩʜʚʠʛ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʢʠ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʧʦʩʣʝ ʩʜʚʠʛʘ ʧʣʘʩʪʠʥ. ʀ ʫʞʝ 
ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷ ʦʧʨʝʜʝʣʷʣ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ʩʦ-
ʝʜʠʥʝʥʠʷ ʩ ʙʦʣʪʘʤʠ. 

 
ʈʙʩʙʥʞʫʩʴ ʧʚʩʙʠʯʧʛ ʡʪʨʴʫʙʦʡʢ ʚʴʤʡ ʪʤʞʝʬʷʲʡʥʡ:  
ʊʠʧ 1: ʥʘ ʙʦʣʪʘʭ ʄ18, ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ 10.9 - 5 ʰʪ. 
ʊʠʧ 2: ʥʘ ʙʦʣʪʘʭ ʄ18, ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ 10.9 - 5 ʰʪ. 
ʊʠʧ 3: ʥʘ ʙʦʣʪʘʭ ʄ18, ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ 10.9 - 5 ʰʪ. 
ʀʩʧʳʪʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦʢʘʟʘʥʳ ʥʘ ʢʘʨʪʠʥʢʝ ʥʠʞʝ: 
 

 
ʉʡʪ.1. ʁʪʨʴʫʬʞʥʴʞ ʧʚʩʙʠʯʴ 

 
ʀɹʃʄʗʐɾʆʁɾ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
 
1. ʀʟʫʯʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʦʣʪʦʚ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʥʘʪʷʞʝʥʠʝʤ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʘʥʦʚʢʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʦʚ.  
2. ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʦʢʦʤʧʣʝʢʪʘʭ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʬʨʠʢʮʠʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʘ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʦʣʪʘʭ ʩ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ʪʨʝʥʠʷ.  
3. ʈʘʩʩʯʠʪʘʥ ʤʦʤʝʥʪ ʟʘʢʨʫʯʠʚʘʥʠʷ ʙʦʣʪʦʚ. 
4. ʇʦʜʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ ʪʨʠ ʢʦʤʧʣʝʢʪʘ ʩʦʝʜʠʥʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʙʦʣʪʦʚ:  

- ʊʠʧ 1, ʙʦʣʪ ʄ18, ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ 10.9 ï 5 ʢʦʤʧʣʝʢʪʦʚ; 

- ʊʠʧ 2, ʙʦʣʪ ʄ20, ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ 10.9 ï 5 ʢʦʤʧʣʝʢʪʦʚ; 

- ʊʠʧ 3, ʙʦʣʪ ʄ24, ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ 12.9 ï 5 ʢʦʤʧʣʝʢʪʦʚ. 
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ɻʔɻʇɽʔ 
1. ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ. ʌʘʢʪʠ-

ʯʝʩʢʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ N ʩʦʩʪʘʚʠʣʘ 

- ʊʠʧ 1 ï 0,56-0,72 Qbh;  

- ʊʠʧ 2 ï 0,35-0,45 Qbh;  

- ʊʠʧ 3 ï 0,61-0,82 Qbh. 
2. ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʟʙʨʦʩ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ.  

- ʪʠʧ 1 ʚ ʧʨʝʜʝʣʘʭ 23%;  

- ʪʠʧ 2 ʚ ʧʨʝʜʝʣʘʭ 20%;  

- ʪʠʧʘ 3 ʚ ʧʨʝʜʝʣʘʭ 10%. 
3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʪʦʚ ʄ14, ʄ18 ʠ ʄ20, ʄ24 ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ ʰʠʨʠʥʳ 

ʟʦʥʳ ʪʨʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 2,2 dʦ ʠ 1,9 dʦ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   
ʇʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʰʠʨʠʥʘ ʟʦʥʳ ʪʨʝʥʠʷ S ʦʪ ʢʨʘʷ ʦʪʚʝʨʩʪʠʷ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 8,8 ï 

10,8 ʤʤ ï 0,4 - 0,6 dʦ. 
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Abstract: Brief information (summary), reflecting the main content of the article. 
 In this thesis, I considered the topology of steel trusses in order to identify its most optimal parameters for fur-
ther use in the construction of buildings and structures. 
Keywords: Topology, iron constructions 

 
ɻɻɾɽɾʆʁɾ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʠʣʴʥʦ ʚʳʨʦʩ ʩʧʨʦʩ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ, 
ʠ ʥʘ ʩʪʨʦʧʠʣʴʥʳʝ ʬʝʨʤʳ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ. 

ʉʘʤʠ ʩʪʨʦʧʠʣʴʥʳʝ ʬʝʨʤʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʥʦʛʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʉʚʷʟʘʥʦ ʵʪʦ ʩʦ 
ʤʥʦʞʝʩʪʚʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʣʝʛʢʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ 
ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʪʘʞʘ. ʅʦ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʠ ʥʝʧʨʦʩʪʦʡ ʚʳʙʦʨ ʬʝʨʤʳ, ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʳ ʩʚʦʠʤ ʨʘʙʦʯʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʀʙʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ 
ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷ ʨʝʰʠʣ ʠʟʫʯʠʪʴ ʪʦʧʦʣʦʛʠʶ ʩʪʘʣʴʥʦʡ ʬʝʨʤʳ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʝʸ 
ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʬʝʨʤʫ ʠ ʚʝʩ ʩʪʘʣʠ ʙʫʜʝʪ 
ʤʠʥʠʤʘʣʴʥʳʤ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʩʦʙʣʶʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʯʝʥʠʷ ʬʝʨʤ. ʅʝʚʝʨʥʳʡ ʚʳʙʦʨ ʩʦʝʜʠʥʝʥʠʡ, ʦʪʥʦʰʝʥʠʡ ʜʣʠʥʳ ʧʦʧʝʨʝʯʥʳʭ ʛʨʘʥʝʡ, ʪʠʧʘ 
ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʘʨʫʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʪʝʨʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 



74 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʁʊʊʄɾɽʇɻɹʋɾʄʕʊʃɹʘ ʐɹʊʋʕ ɽʁʊʊɾʉʋɹʏʁʇʆʆʇʂ ʉɹɺʇʋʔ 
ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ ʡʪʪʤʞʝʧʛʙʦʡʸ 

ɺ ʤʦʸʤ ʩʣʫʯʘʝ ʷ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʧʣʦʩʢʦʤ ʪʠʧʝ ʩʝʯʝʥʠʷ ʬʝʨʤ, ʯʴʸ ʩʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 
ʪʨʫʙʳ, ʩʧʘʨʝʥʥʳʭ ʫʛʦʣʢʦʚ ʠ ʧʨʦʬʠʣʷ ɿɻʉʇ ʧʦ ɻʆʉʊ 30245-2003  ʠ ɻʆʉʊ 30245-2012.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ, ʪʨʫʙʯʘʪʦʝ ʩʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʛʦʜʥʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʟʘʪʨʘʪ ʩʪʘʣʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠʥʠʤʘʝʤ ʢʣʘʩʩ ʩʪʘʣʠ ʉ255. ɼʘʥʥʳʡ ʪʠʧ ʩʪʘʣʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

 
ʉʙʪʰʹʫ ʥʞʫʙʤʤʧʹʥʣʧʪʫʡ 

ʂʘʢ ʷ ʫʞʝ ʛʦʚʦʨʠʣ ʚʥʘʯʘʣʝ, ʚ ʤʦʝʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʸʪ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘ-
ʨʠʘʥʪʘʤʠ ʠʭ ʚʳʩʦʪʳ, ʜʣʠʥʳ ʠ ʘʥʘʣʠʟʘ ʪʦʧʦʣʦʛʠʠ ʜʘʥʥʳʭ ʬʝʨʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʛʘʙʘʨʠʪʦʚ ʜʘʥʥʳʭ ʤʝʪʘʣʣʦʢʦʩʪʨʫʢʮʠʡ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦ-
ʛʦ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʦʤ ʃʀʈɸ-ʉɸʇʈ. 

ʊʦʣʱʠʥʘ ʩʪʘʣʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʝʡ ʬʝʨʤʳ, ʘ ʪʘʢʞʝ ʦʪ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʥʳʭ 
ʜʘʥʥʳʭ. 

ʇʜʩʙʦʡʰʞʦʡʸ ʠʙʝʙʰʡ ʩʙʯʡʧʦʙʤʵʦʧʜʧ ʨʩʧʞʣʫʡʩʧʛʙʦʡʸ ʚʴʤʡ ʪʤʞʝʬʷʲʡʥʡ:  
1. ʂʣʘʩʩ ʩʪʘʣʠ ï ʉ255 
2. ʊʠʧ ʩʝʯʝʥʠʷ ï ɿɻʉʇ ʧʦ ɻʆʉʊ 30245-2003 
3. ʆʯʝʨʪʘʥʠʷ ʬʝʨʤʳ ï ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʷʩʘʤʠ 
4. ʊʠʧ ʨʝʰʝʪʢʠ ï ʪʨʝʫʛʦʣʴʥʘʷ 
5. ʇʨʦʣʝʪ ʬʝʨʤʳ ï 24, 30, 36ʤ. 
6. ʅʘʛʨʫʟʢʘ: ʧʦʩʪʦʷʥʥʘʷ, ʩʥʝʛʦʚʘʷ 
7. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʠ ʫʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ 
8. ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ 
ʅʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʣʸʪʦʚ ʬʝʨʤʳ ʧʨʠ ʜʣʠʥʝ ʧʘʥʝʣʝʡ (x2) 2ʤ, ʚʳ-

ʩʦʪʘ (x1) 1,5ʤ. 
 

 
 

ʉʡʪ.1 ɽʤʡʦʙ ʪʫʙʤʵʦʧʢ ʭʞʩʥʴ ʨʩʡ ʝʤʡʦʞ 24ʥ ʡ ʛʴʪʧʫʞ 1,5ʥ. 
 

 
 

ʉʡʪ.2 ɽʤʡʦʙ ʪʫʙʤʵʦʧʢ ʭʞʩʥʴ ʨʩʡ ʝʤʡʦʞ 30ʥ ʡ ʛʴʪʧʫʞ 1,5ʥ. 
 

 
 

ʉʡʪ.3 ɽʤʡʦʙ ʪʫʙʤʵʦʧʢ ʭʞʩʥʴ ʨʩʡ ʝʤʡʦʞ 36ʥ ʡ ʛʴʪʧʫʞ 1,5ʥ. 
 
ɻʙʩʵʡʩʬʞʥʴʞ ʨʙʩʙʥʞʫʩʴ- x1, x2; ʜʝʞ: 

L=24ʤ 

 L=30ʤ 

L=36ʤ 
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¶ X1-ɺʳʩʦʪʘ ʬʝʨʤʳ min-1,5 ʤʝʪʨʘ; max-3,75 ʤʝʪʨʘ 

¶ X2-ɼʣʠʥʘ ʧʘʥʝʣʝʡ-2 ʤʝʪʨʘ, 2,4 ʤʝʪʨʘ, 2,5 ʤʝʪʨʘ, 3 ʤʝʪʨʘ 

¶ ɼʣʠʥʘ ʬʝʨʤʳ-24 ʤʝʪʨʘ, 30 ʤʝʪʨʦʚ, 36 ʤʝʪʨʦʚ 

                       ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ὅ
ὰ ὃz χzȟψυ

ᴼάὭὲ 

 
ʉʡʪ. 3. ʊʫʙʤʵʦʙʸ ʭʞʩʥʙ ʨʩʡ ʝʤʡʦʞ 24ʥ, ʛʴʪʧʫʞ 1,5ʥ ʡ ʝʤʡʦʞ ʨʙʦʞʤʞʢ 2ʥ. 

 
ɺʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʩʪʘʣʴʥʦʡ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ ʩ ʫʢʘʟʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʘʨʴ-

ʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ ʥʘ ʬʝʨʤʫ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 
Q=ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ + ʩʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ.  
ɺ ʭʦʜʝ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʃʠʨʘ-ʉʘʧʨ ʷ ʦʧʨʝʜʝʣʷʣ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʘʣʴʥʫʶ ʬʝʨʤʫ. ʀ ʫʞʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʷ ʦʧʨʝʜʝʣʷʣ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴ-
ʥʳʡ. 

 
ʀɹʃʄʗʐɾʆʁɾ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦ ʩʪʘʣʴʥʳʤʠ ʬʝʨʤʘʤʠ ʩ ʢʣʘʩʩʦʤ ʩʪʘʣʠ ʉ255, c ʧʨʦ-
ʬʠʣʝʤ ɿɻʉʇ, ʩ ʜʣʠʥʘʤʠ ʚ 24, 30 ʠ 36 ʤʝʪʨʦʚ, ʩ ʨʘʟʥʳʤʠ ʜʣʠʥʘʤʠ ʧʘʥʝʣʝʡ (ʦʪ 2 ʜʦ 3 ʤʝʪʨʦʚ). ɸ ʪʘʢʞʝ 
ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʚʳʩʦʪʳ ʬʝʨʤʳ, ʥʘʯʠʥʘʷ ʦʪ 1,5 ʜʦ 3,75 ʤʝʪʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-
ʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ 
ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʧʦʨʮʠʠ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʜʣʷ ʠʭ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʤʦʛʫʪ ʟʘʢʘʟʯʠʢʘʤ ʚ ʚʳʙʦʨʝ ʩʪʘʣʴʥʳʭ ʩʪʨʦʧʠʣʴʥʳʭ ʬʝʨʤ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʙʫʜʫʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʫʱʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

 
ɻʔɻʇɽʔ 

   ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʛʝʦʤʝʪʨʠ-
ʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ: ʇʨʦʣʸʪ 24 ʤʝʪʨʘ ï ʜʣʠʥʘ ʧʘʥʝʣʠ ï 3 ʤʝʪʨʘ ʧʨʠ ʚʳʩʦʪʝ ʬʝʨʤʳ 1,5 ʤʝʪʨʘ. 
ɺʝʩ ʤʝʪʘʣʣʘ ï 1504 ʢʛ. 
ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ: ʇʨʦʣʸʪ 30 ʤʝʪʨʦʚ ï ʜʣʠʥʘ ʧʘʥʝʣʠ ï 3 ʤʝʪʨʘ ʧʨʠ ʚʳʩʦʪʝ ʬʝʨʤʳ 1,5 ʤʝʪʨʘ. 
ɺʝʩ ʤʝʪʘʣʣʘ ï 1926 ʢʛ. 
ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ: ʇʨʦʣʸʪ 36 ʤʝʪʨʦʚ ï ʜʣʠʥʘ ʧʘʥʝʣʠ ï 3 ʤʝʪʨʘ ʧʨʠ ʚʳʩʦʪʝ ʬʝʨʤʳ 1,5 ʤʝʪʨʘ. 
ɺʝʩ ʤʝʪʘʣʣʘ ï 2251 ʢʛ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǭǰǬǭǡǬǺǤ ǬǟǮǯǟǡǪǤǬǧǾ ǯǟǦǡǧǱǧǾ 
ǫǤǰǱǬǺǴ ǟǡǱǭǫǭǠǧǪǻǬǺǴ ǣǭǯǭǢ ǰ 
ǬǧǦǩǭǨ ǧǬǱǤǬǰǧǡǬǭǰǱǻǽ ǣǡǧǥǤǬǧǾ  

ǠȚȉȍȁǿ ǟȊțȀȇȌǿ ǟȌǿȑȍȊțȄȁȌǿ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ǪȒȉǿȗȒȉ ǟȊȄȉȐǿȌȃȏ ǢȄȌȌǿȃțȄȁȇȖ 
ʢ.ʪ.ʥ., ʅʘʯʘʣʴʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

 çʋʧʨʘʚʣʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ çʂʘʚʢʘʟè ʌʝʜʝʨʘʣʴʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʘʛʝʥʪʩʪʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʤʝʩʪʥʳʭ ʘʚʪʦʤʦʙʠʣʴ-
ʥʳʭ ʜʦʨʦʛ IV ï V ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 
ʉʥʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʤʝʩʪʥʳʭ ʠ ʧʦʚʪʦʨʥʦ-ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʛʨʫʥʪʦʚ: 
ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʷʭ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ ʜʦʨʦʛ ʩ ʥʠʟ-
ʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 
ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʚʪʦʨʥʦ-ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ; ʧʨʦʯʥʦʩʪʴ; ʫʩʪʦʡʯʠʚʦʩʪʴ; ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ; ʥʠʟ-
ʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ; ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ. 
 

MAIN DIRECTIONS FOR THE DEVELOPMENT OF LOCAL ROADS WITH LOW TRAFFIC 
INTENSITY 

 
Bykova Albina Anatolyevna,  

Lukashuk Alexander Gennadievich 
 

Abstract: the article discusses current trends in the development of local roads of technical categories IV and 
V in the Voronezh region and suggests ways to implement them. Reducing material and financial costs for the 
construction of subgrade, increasing the load-bearing capacity of road structures made of local and reusable 
materials, as well as soils: developing technological maps for their application in the structural layers of road 
pavements of roads with low traffic intensity, ensuring durability and stability for the entire life cycle, are rele-
vant economic, social, and environmental issues. 
Keywords: reusable materials; durability; stability; life cycle; low traffic intensity; roads 

 
ʆʪʩʫʪʩʪʚʠʝ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʜʦʨʦʛʠ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʩʪʘʣʦ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦ-
ʨʦʥʝʞʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ʂ 2026 ʛʦʜʫ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʦʢʦʣʦ 300 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦ 100 ʞʠʪʝʣʝʡ ʚ ʢʘʞ-
ʜʦʤ ʩ ʜʦʨʦʛʘʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʧʨʠʤʝʨʥʦ 600 ʢʤ ʤʝʩʪʥʳʭ ʜʦʨʦʛ. ɺ ʩʚʷʟʠ ʩ 
ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʦʙʦʩʪʨʠʣʩʷ ʜʝʬʠʮʠʪ ʢʘʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʦ, ʘ ʢʘʨʴʝʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʤʝʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ɿʘ-
ʤʝʥʘ ʠʭ ʚʦʟʤʦʞʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʨʝʧʣʝʥʥʳʭ ʮʝʤʝʥʪʦʤ ʠ ʜʨʫʛʠʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʷʞʫʱʠʤʠ 
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ʛʨʫʥʪʦʚ, ʦʪʭʦʜʦʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʧʦʚʪʦʨʥʦ-ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 
ʨʝʥʦʚʘʮʠʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʈʌ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʨʘʙʦ-
ʪʘʥ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʩʥʦʩʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʦ-
ʨʦʞʥʳʭ ʦʜʝʞʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʷʞʫʱʠʭ ʠ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. ʌʘʢʪʠʯʝʩʢʠ ʧʦʜ ʢʘʪʝʛʦʨʠʶ 
ʪʝʭʥʦʛʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʜʦʨʦʞʥʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʧʨʠʥʮʠʧʝ ʚʦʟʤʦʞʥʦ, ʥʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʦʪʨʘʞʝʥʘ ʠʭ ʯʝʪʢʘʷ ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʷ ʩ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ, ʪʦʛʦ ʦʪʩʫʪʩʪʚʫʶʪ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺ ʩʚʷʟʠ ʩ ʨʘʩ-
ʰʠʨʝʥʠʝʤ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʧʦ ʨʝʥʦʚʘʮʠʠ ʟʜʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʚʦʙʦʞʜʝʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʨʘʟʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʦʪ ʩʥʦʩʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ 
ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʠʛʦʥʘʭ, ʣʠʙʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʫʢʣʘʜʢʠ ʚ ʥʠʞʥʠʝ ʩʣʦʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʧʦʩʣʝ ʦʪʙʦʨʘ ʤʝʪʘʣʣʘ ʠ ʜʨʝʚʝ-
ʩʠʥʳ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪ ʩʥʦʩʘ ʟʜʘʥʠʡ 
ʚ ʚʠʜʝ ʙʦʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʘʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʙʝʪʦʥʘ ʠ ʢʠʨʧʠʯʘ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ 
ʜʦʨʦʞʥʳʭ ʨʘʙʦʪ. ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʪʢʘ-
ʟʘʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ-
ʣʠʛʦʥʘʭ. ʆʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʭʦʣʦʜʥʦʛʦ ʨʝ-
ʩʘʡʢʣʠʥʛʘ, ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʨʘʟʙʦʨʢʠ ʚ ʧʝʨʝʜʚʠʞʥʳʭ ʜʨʦʙʠʣʴʥʦ-ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 
ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʷʞʝʣʳʭ ʢʫʣʘʯʢʦʚʳʭ ʚʠʙʨʦʢʘʪʢʦʚ [1, 2, ʩ. 97]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʷʞʝʣʳʝ ʧʳʣʝʚʘʪʳʝ ʛʣʠʥʠʩʪʳʝ 
ʛʨʫʥʪʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʧʫʯʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʤʘʣʦʧʨʠʛʦʜʥʳ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦʷʚʠʣʠʩʴ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʦʪʦʨʳʭ ʦʙʦʩʥʦ-
ʚʘʥʦ ʧʨʠʤʝʥʝʥʠʷ ʫʢʨʝʧʣʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʰʣʘʢʦ-ʛʨʫʥʪʦʚʳʭ ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʩʪʥʳʭ ʜʦ-
ʨʦʛ ʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ [3, ʩ. 46, 4, ʩ. 23]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʚ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʥʘʟʨʝʚ-
ʰʝʡ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʰʣʘʢʦʚ ʦʧʨʝ-
ʜʝʣʷʶʪʩʷ ʠʭ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠ-
ʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʠ ʫʩʣʦʚʠʡ ʠʭ ʧʦʣʫʯʝʥʠʷ. ʉʪʘʣʝʧʣʘʚʠʣʴʥʳʝ ʰʣʘʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʩʪʘʣʠ ʜʝʣʷʪʩʷ ʥʘ ʤʘʨʪʝʥʦʚʩʢʠʝ, ʢʦʥʚʝʨʪʝʨʥʳʝ ʠ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʝ. ʂʦʥʚʝʨʪʝʨʥʳʝ ʩʪʘʣʝ-
ʧʣʘʚʠʣʴʥʳʝ ʰʣʘʢʠ ʤʘʣʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʣʝ-
ʧʣʘʚʠʣʴʥʳʭ ʰʣʘʢʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʚ ʩʦʩʪʘʚ ʰʣʘʢʦʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʟʠʮʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʜʦʙʘʚʦʢ, ʦʙʣʘʜʘʶʱʠʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘ-
ʟʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʇʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʚʝʜʝʥʳ 
ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʪʨʠʝʚʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʢʘʯʝ-
ʩʪʚʝ ʩʪʨʫʢʪʫʨʦʬʦʨʤʠʨʫʶʱʝʡ  ʜʦʙʘʚʢʠ. 

ʅʘʣʠʯʠʝ ʥʘʪʨʠʝʚʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʰʣʘʢʦʤʠʥʝʨʘʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ  ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨ ʩ ʬʘʟʦʚʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʭʠʤʠʯʝ-
ʩʢʠʭ ʩʚʷʟʝʡ ʧʦʩʣʝ ʫʤʝʥʴʰʝʥʠʷ ʤʝʞʟʝʨʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʠʩ.1). 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʦʚ (ʘ) ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʰʣʘʢ (2) ʠ ʞʠʜʢʦʝ ʩʪʝʢʣʦ (1) ʚ ʢʘʯʝʩʪʚʝ 
ʘʢʪʠʚʠʨʫʶʱʝʡ ʜʦʙʘʚʢʠ, ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ ʛʝʣʝʦʙʨʘʟʥʳʭ ʚʢʣʶʯʝʥʠʡ (4), ʦʙʚʦʣʘʢʠʚʘʶʱʠʭ ʟʝʨʥʘ ʰʣʘʢʘ ʠ 
ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɻʝʣʝʦʙʨʘʟʥʳʝ ʚʢʣʶʯʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʚʳʜʝʨʞʢʝ ʦʙʨʘʟʮʦʚ ʚ ʪʝʯʝʥʠʝ 28 
ʩʫʪʦʢ (5, 6). ʅʘ ʩʢʦʣʝ ʦʙʨʘʟʫʝʪʩʷ ʨʘʟʚʠʪʘʷ ʩʝʪʢʘ ʪʨʝʱʠʥ ʧʦ ʰʣʘʢʦʚʦʡ ʢʦʤʧʦʥʝʥʪʝ (3). 

ʅʘ ʈʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ  ʜʠʥʘʤʠʢʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʠʟ ʰʣʘʢʦ-
ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ ʧʨʠ ʩʞʘʪʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ ʞʠʜʢʦʛʦ 
ʩʪʝʢʣʘ (ʠʟ ʨʘʩʯʝʪʘ 15 %: ʚʦʜʘ + ʞʠʜʢʦʝ ʥʘʪʨʠʝʚʦʝ ʩʪʝʢʣʦ) ʧʨʠ ʭʨʘʥʝʥʠʠ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʉʡʪ.1. ʈʧʛʞʩʮʦʧʪʫʡ ʣʧʥʨʧʠʡʫʦʧʜʧ ʥʙʫʞʩʡʙʤʙ ʛ ʛʧʠʩʙʪʫʞ 28 ʪʬʫʧʣ (ʱʤʙʣ, ʟʡʝʣʧʞ ʪʫʞʣʤʧ, ʛʧʝʙ) 

ʙ ð ʪʣʧʤ; ʚ ð ʣʩʙʢ 
 

 

 
ʉʡʪ. 1. ɽʡʦʙʥʡʣʙ ʭʡʠʡʣʧ-ʥʞʮʙʦʡʰʞʪʣʡʮ ʪʛʧʢʪʫʛ ʱʤʙʣʧʥʡʦʞʩʙʤʵʦʧʢ ʪʥʞʪʡ ʪ ʩʙʠʤʡʰʦʴʥ ʪʧʝʞʩ-
ʟʙʦʡʞʥ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʪʫʞʣʤʙ ʡ ʨʩʧʝʧʤʟʡʫʞʤʵʦʧʪʫʵʷ ʮʩʙʦʞʦʡʸ ʛʧ ʛʤʙʟʦʴʮ ʬʪʤʧʛʡʸʮ: 

1 ð ʪʧʝʞʩʟʙʦʡʞ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʟʡʝʣʧʜʧ ʪʫʞʣʤʙ ð 5,5%; 
2 - ʪʧʝʞʩʟʙʦʡʞ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʟʡʝʣʧʜʧ ʪʫʞʣʤʙ ð 6,0% 
3 - ʪʧʝʞʩʟʙʦʡʞ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʟʡʝʣʧʜʧ ʪʫʞʣʤʙ ð 6,5%;  
4 - ʪʧʝʞʩʟʙʦʡʞ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʟʡʝʣʧʜʧ ʪʫʞʣʤʙ ð 7,0%: 
5 - ʪʧʝʞʩʟʙʦʡʞ ʛʴʪʧʣʧʥʧʝʬʤʵʦʧʜʧ ʟʡʝʣʧʜʧ ʪʫʞʣʤʙ ð 7,5% 

 
ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʣʫʯʰʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩ 

ʫʯʝʪʦʤ ʠʭ ʢɻʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ: 

- ʚʚʝʜʝʥʠʝʤ ʩʢʝʣʝʪʥrʭ ʛʨʫʥʪʦʚrʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨrʝ ʫʣʫʯhʘʪʁ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʚʩʝʭ ʛʨʫʥʪʦʚ, ʢʨʦʤʝ ʧʝʩʯʘʥrʭ ʠ ʣyʩʩʦʚʠʜʥʳʭ; 

- ʜʦʙʘʚʢʦʡ ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʰʣʘʢʦʚ ʚ ʛʨʫʥʪ; 

- ʦʙʨʘʙʦʪʢʦʡ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚ̫ʞʫɦʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩʫʧʝʩʯʘʥrʭ, ʧrʣʝʚʘʪrʭ, ʩʫʛʣʠʥʠʩʪrʭ ʠ 
ʛʣʠʥʠʩʪrʭ ʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʜʦʨʦʛʘʭ ʩ ʦʧʪʠʤʘʣɹ ʥrʤʠ ʛʨʫʥʪʦʚʳʤʠ ʠ ʛʨʫʥʪʦɦ ʝʙʝʥʦʯʥrʤʠ ʩʤʝʩ̫ʤʠ; 
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- ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʛʨʫʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣɹ ʥrʭ ʚ̫ʞʫɦʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʧʨʠʤʝʥʝʥʠʝʤ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʜʣ ̫ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʝʩʯʘʥrʭ ʠ ʣʝʩʩʦʚʠʜʥʳʭ  ʛʨʫʥʪʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʛʨʫʥʪʦʚʳʭ ʢʦʤʧʦʟʠʪʘʭ. 
ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʠʢʪʫʝʪʩʷ 

ʜʚʫʤʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ:  

- ʢʘʞʜʳʡ ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ ʜʦʨʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʝʥ ʠʤʝʪʴ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʝʥʴʰʝ 
ʧʦʢʘʟʘʪʝʣʷ ʚʳʰʝʣʝʞʘʱʝʛʦ ʩʣʦʷ;  

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʠʞʝʣʝʞʘʱʝʛʦ ʩʣʦʷ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʚʳʰʝʣʝʞʘʱʝʛʦ ʩʣʦʷ, ʪ.ʢ. ʚ ʩʣʫʯʘʝ ʫʪʨʘʪʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʠʞʥʠʤ ʩʣʦʝʤ ʧʨʠʭʦʜʠʪʩʷ ʥʝʩʪʠ ʟʘ-
ʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʠʞʝʣʝʞʘʱʝʛʦ ʠ ʚʳʰʝʣʝʞʘʱʝʛʦ ʩʣʦʝʚ ʜʦʨʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [4, ʩ. 23].  

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʨʝʮʝʧʪʳ ʢʦʤʧʦʟʠʪʦʚ, 
ʩʦʜʝʨʞʘʱʠʝ ʤʝʩʪʥʳʝ ʩʚʷʟʥʳʝ ʛʨʫʥʪʳ ʠ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʝ ʰʣʘʢʠ ʨʷʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɻʨʫʥʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣ ʦʪʦʙʨʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʤʠʣʫʢʩʢʦ-
ʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʛʣʠʥʢʫ ʪʷʞʝʣʦʤʫ ʧʳʣʝʚʘʪʦʤʫ. ɺ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʘʪʦʨʘ 
ʪʚʝʨʜʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ï ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʤʘʨʢʠ 400 ʠ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
ʥʠʟʢʦʤʦʜʫʣʴʥʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. ʆʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 
ʚʦʟʨʘʩʪʝ ʦʙʨʘʟʮʦʚ 7 ʠ 28 ʩʫʪʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 
ʋʙʚʤʡʯʙ 1 

ɻʤʡʸʦʡʞ ʛʧʠʩʙʪʫʙ ʦʙ ʨʩʧʰʦʧʪʫʵ ʧʚʩʙʠʯʧʛ 

ʉʦʩʪʘʚ ʩʤʝʩʠ ɺʦʟʨʘʩʪ 
ʦʙʨʘʟʮʦʚ, ʩʫʪ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ  
ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 

ˉ 1 
ʆʪʩʝʚ ʰʣʘʢʘ ï 48 % 
ɻʨʫʥʪ ï 48 % 
ʎʝʤʝʥʪ ï 4 % 
ɺʦʜʘ ï 11 % 

7 3,23 

28 4,69 

ˉ 2 
ʆʪʩʝʚ ʰʣʘʢʘ ï 50 % 
ɻʨʫʥʪ ï 50 % 
ʅʠʟʢʦʤʦʜʫʣʴʥʦʝ ʞʠʜʢʦʝ ʩʪʝʢʣʦ ï 4 % 
ɺʦʜʘ ï 11% 

7 2,25 

28 2,83 

ˉ3 
ʆʪʩʝʚ ʰʣʘʢʘ ï 50 % 
ɻʨʫʥʪ ï 50 % 
ɺʦʜʘ ï 10 % 

7 1,67 

28 2,29 

 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʠʤʝʶʪ ʦʙʨʘʟʮʳ ʠʟ ʩʤʝʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝ-
ʩʪʚʝ ʘʢʪʠʚʘʪʦʨʘ ʪʚʝʨʜʝʥʠʷ ï ʮʝʤʝʥʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʮʠʢʣʠʨʦʚʘʥʥʳʭ ʠ ʰʣʘʢʦ-ʛʨʫʥʪʦʚʳʭ ʢʦʤʧʦʟʠʪʦʚ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʝ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʜʦʨʦʞʥʳʭ 
ʨʘʙʦʪ, ʫʤʝʥʴʰʠʪʴ ʧʣʦʱʘʜʠ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ ʧʨʠ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʤ ʨʝ-
ʤʦʥʪʝ ʠ ʨʝʤʦʥʪʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʪʯʝʪ 
ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʥʪʨʘʢʪʫ ˉ 7ïʇ (ˉ 14/16 ï ʕʢʦʜʦʨ) ʦʪ 
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30.06.2016 ʛ. ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉɸ-16-116072610088-6. 
2. ʇʦʜʦʣʴʩʢʠʡ ɺʣ.ʇ., ʂʘʥʠʱʝʚ ɸ.ʅ., ɹʦʨʠʩʦʚ ɸ.ɽ. ï ʊʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝʤʦʥʪʘ ʧʦ-

ʢʨʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʩʬʘʣʴʪʦ-ɦ ʝʙʝʥʦʯʥʦ-ʛʨʫʥʪʦʚʦʡ ʩʤʝʩʠ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 
ʘʨʭʠʪʝʢʪʫʨʳ. ï ʀʟʜʘʪʝʣʴʩʪʚʦ ɺɻʊʋ, 2017 - ̄ 2 (46). - ʉ. 97-104. 

3. ʃʫʢʘʰʫʢ ɸ.ɻ. ʈʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʣʝ-
ʧʣʘʚʠʣʴʥʳʭ ʢʦʥʚʝʨʪʝʨʥʳʭ ʰʣʘʢʦʚ ʅʃʄʂ / ɺ.ʇ. ʇʦʜʦʣʴʩʢʠʡ, ʆ.ɺ. ʉʣʝʧʮʦʚʘ, ʆ.ɹ. ʂʫʢʠʥʘ, ɸ.ɻ. ʃʫʢʘʰʫʢ // 
ʅʘʫʯʥʳʡ ʚʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʪʨʦʠ-
ʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ. ï 2015. ï ̄  3 (39). ï ʉ. 46-53.  

4. ʃʫʢʘʰʫʢ ɸ.ɻ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʟ-
ʮʦʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʰʣʘʢʘ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ / ɺ.ʇ. ʇʦʜʦʣʴʩʢʠʡ, ɸ.ɻ. 
ʃʫʢʘʰʫʢ // ɼʦʨʦʛʠ ʠ ʤʦʩʪʳ. ï 2016. ˉ 34. ï ʉ. 23-38. 
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ǲǣǩ 3.0,/8403,512,1841. 

ǳǭǯǫǧǯǭǡǟǬǧǤ ǦǤǪǤǬǺǴ ǬǟǰǟǥǣǤǬǧǨ ǡ 
ǢǯǟǬǧǵǟǴ ǰǟǬǧǱǟǯǬǭ-ǦǟǸǧǱǬǺǴ ǦǭǬ 
ǮǯǭǫǺǷǪǤǬǬǺǴ ǭǠǹǤǩǱǭǡ  
Ǣǭǯǭǣǟ ǡǭǪǢǭǢǯǟǣǟ  

ǡȃȍȁȄȌȉȍ ǟȌǿȐȑǿȐȇȞ ǡǿȐȇȊțȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʚʘʥʮʦʚʘ ɽʣʝʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 
ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

ʌɻɸʆʋ ɺʆ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ (ʉɿɿ) ʚʦʢʨʫʛ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  ʋʣʫʯʰʝʥʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʶʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛ. ɺʦʣʛʦ-
ʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʆʟʝʣʝʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʩ ʧʦʜʙʦʨʦʤ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʠ ʫʯʝʪʦʤ 
ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʬʠʪʦʮʝʥʦʟʦʚ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʫʬʝʨʥʳʝ ʟʦʥʳ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʉɿɿ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʝʣʝʥʳʝ ʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜ-
ʧʨʠʷʪʠʷ, ʘʩʩʦʨʪʠʤʝʥʪ ʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ, ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ 

 
FORMATION OF GREEN SPACES WITHIN THE BORDERS SANITARY PROTECTION ZONES OF 

INDUSTRIAL FACILITIES CITIES OF VOLGOGRAD 
 

Vdovenko Anastasia Vasilyevna 
 

Scientific supervisor: Ivantsova Elena Anatolyevna 
 
Abstract: The formation of green spaces within the boundaries of sanitary protection zones (SPZ) around in-
dustrial enterprises is a fairly effective mechanism for localizing and reducing the intensity of negative produc-
tion factors on the environment. Improving the environmental situation and improving the quality of life of the 
population in the southern industrial zone of Volgograd is one of the priority areas of the city's development. 
Greening of industrial enterprises with the selection of an adapted sustainable range of tree and shrub species 
and taking into account the principles of formation of technogenic crops - phytocenoses will create buffer 
zones of integrated green spaces within the boundaries of the SPZ. 
Keywords: green protective plantings, sanitary protection zones, industrial enterprises, range of sustainable 
species, trees and shrubs 
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84 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ, ʢʘʢ ʠ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʮʝʣʦʤ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʨʦʜʝ ʠʛʨʘʶʪ 
ʚʘʞʥʫʶ ʨʦʣʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʬʠʣʴʪʨʘ. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʩʠ ʥʝ ʥʘʢʦʧʣʷʶʪʩʷ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ 
ʚ ʘʪʤʦʩʬʝʨʝ. ʏʘʩʪʴ ʠʭ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʠ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʯʚʦʡ. ɼʨʫʛʠʝ ʧʦʛʣʦʱʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʠ 
ʚʩʪʫʧʘʶʪ ʚ ʤʝʪʘʙʦʣʠʟʤ. ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʝʞʝʩʫʪʦʯʥʦ ʧʝʨʝʨʘʙʘʪʳ-
ʚʘʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʚʦʟʜʫʭʘ: ʜʦ 500 ʪʳʩ. ʤ3/ʛʘ ʣʝʩʘ. ʊʘʢʦʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʦʯʠʱʘʪʴʩʷ ʦʪ 
ʧʨʠʤʝʩʝʡ ʝʞʝʜʥʝʚʥʦ, ʝʩʣʠ ʪʦʣʴʢʦ ʤʘʩʩʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʜʦʟʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝ ʷʚʣʷʶʪʩʷ 
ʧʦʚʨʝʞʜʘʶʱʠʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʩʘʤʠ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʜʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʳʧʦʣʥʷʷ ʩʨʝʜʦʟʘʱʠʪʥʳʝ 
ʬʫʥʢʮʠʠ. 

ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ, ʭʚʦʝʡ. ʆʜʠʥ ʛʝʢʪʘʨ ʣʝʩʘ (ʟʘʱʠʪ-
ʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ) ʤʦʞʝʪ ʫʣʘʚʣʠʚʘʪʴ ʙʦʣʝʝ 40 ʪ ʧʳʣʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ [1, 3, 7]. 

ɺ ʦʟʝʣʝʥʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʫʶ ʨʦʣʴ ʟʘʥʠʤʘʶʪ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ 
ʤʝʞʜʫ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʛʦʨʦʜʦʤ. ʀʭ ʩʦʟʜʘʥʠʶ ʥʝ ʚʩʝʛʜʘ ʫʜʝʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠ-
ʤʘʥʠʷ. ʀʥʦʛʜʘ ʦʩʪʘʚʣʷʶʪ ʪʨʝʙʫʝʤʳʡ ʧʦ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʨʘʟʨʳʚ ʤʝʞʜʫ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷ-
ʪʠʝʤ ʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʥʦ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʥʝ ʙʣʘʛʦʫʩʪʨʘʠʚʘʶʪ, ʠ ʦʥʘ ʥʝ ʜʘʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʟʘʱʠʪ-
ʥʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʯʘʩʪʦ ʜʘʞʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʳʣʠ [1, 4, 6].  

ʏʞʤʵ ʩʙʚʧʫʴ: ʦʮʝʥʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ 
(ʉɿɿ) ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʧʦʜʙʦʨʦʤ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʨʝʚʝʩʥʦ-
ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʠ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ - ʬʠʪʦʮʝʥʦʟʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2021-2026 ʛʛ. ʥʘ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 2,5 ʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʆʆʆ çʃʫʢʦʡʣ-ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè - ʢʨʫʧ-
ʥʝʡʰʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʛ. ɺʦʣʛʦʛʨʘʜʘ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʘ 
ʦʮʝʥʢʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʯʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʯ-
ʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ 
ʧʦʜʙʦʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʨʘʩʪʝʥʠʡ ʜʣʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʥʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʪʝʨ-
ʨʠʪʦʨʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʧʦʜʙʦʨʘ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʇʦʜʦʙʨʘʥʳ ʢʦʤʧʣʝʢʩʥʦ ʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ ʜʨʝʚʝʩʥʦ-
ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (Tilia cordata, Ulmus carpinifolia, Populus alba, Populus deltoides, Populus 
balsamifera, Betula pendula, Acer platanoides, Salix alba, Quercus robur, Gleditsia triacanthos, Cotinus 
coggygria, Elaeagnus angustifolia, Lonicera tatarica, Caragana arborescens,  Amorpha fruticosa) [1, 2, 7]. 
ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʢʦ-
ʤʝʥʜʦʚʘʥʘ ʧʷʪʠʨʷʜʥʘʷ ʟʘʱʠʪʥʘʷ ʣʝʩʥʘʷ ʧʦʣʦʩʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 
ʛʨʘʥʠʮʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʙʦʜʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʣʦʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠh-
ʨʠʥʦʡ 25 ʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʠ ʞʠʤʦʣʦʩʪʠ ʪʘʪʘʨʩʢʦʡ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 5 ʤ, ʚ ʨʷʜʫ ʤʝʞʜʫ ʜʝʨʝʚʴ-
ʷʤʠ - 2 ʤ, ʤʝʞʜʫ ʢʫʩʪʘʨʥʠʢʘʤʠ - 1 ʤ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʠʟʫʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʧʣʦʱʘʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʙʣʠʟʦʩʪʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʆʆʆ çʃʫʢʦʡʣ-ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè ʧʦ ʫʣ. 40 ʣʝʪ ɺʃʂʉʄ, 
ʛʜʝ ʨʘʟʤʝʱʝʥʳ ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʠʣʠ ʩʝʨʝʙʨʠʩʪʦʛʦ (P·pulus 
§lba), ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ ʊʦʧʦʣ ɹ(Populus) ʩʝʤʝʡʩʪʚʘ ʀʚʦʚʳʝ (Salicaceae). ʐʠʨʠʥʘ ʧʣʦʱʘʜʢʠ ʩʦ-
ʩʪʘʚʣʷʝʪ 180 ʤʝʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʤʝʩʪʝ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʟʘʱʠʪʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. ɼʣʠʥʘ ʫʯʘʩʪ-
ʢʘ - 500 ʤʝʪʨʦʚ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ -  90 000 ʤ2 (9 ʛʘ). ʋʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘʥʠʤʘʝʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʦʙʱʝʡ 
ʧʣʦʱʘʜʠ ï 2,5 ʛʘ (ʰʠʨʠʥʘ ʫʯʘʩʪʢʘ - 50 ʤʝʪʨʦʚ, ʜʣʠʥʘ - 500). ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʫʯʘʩʪʢʘ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʧʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʳʝ ʠ ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠ, ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʘ ʪʘʢʞʝ ʮʠʬʨʦʚʳʝ ʢʦʩʤʦʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ QuickBird, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ 
(www.google.maps.com.). ʄʘʩʰʪʘʙ ʩʥʠʤʢʦʚ: 1:4000 - 1:17000, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ: 0,6 ʤ; ʪʦ-
ʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʛ. ɺʦʣʛʦʛʨʘʜʘ (ʄ 1:100000) ʠʟʜʘʥʠʷ 1998 ʛ.; ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ ɻʦʨʦʜ-
ʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʥʠʚʝʣʠʨ, ʵʣʝʢʪʨʦʥʥʳʡ ʚʳ-
ʩʦʪʦʤʝʨ-ʫʛʣʦʤʝʨ, ʤʝʨʥʘʷ ʣʝʥʪʘ, GPS-ʥʘʚʠʛʘʪʦʨ) ʠ ʧʨ. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%BE%D0%B2%D1%8B%D0%B5
http://www.google.maps.com/
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ʇʦʜʙʦʨ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ 
ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʌʅʎ ʘʛʨʦʵʢʦʣʦʛʠʠ ʈɸʅ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 
ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʧʨʠʤʝʨʝ ɸʆ çʂʘʫʩʪʠʢè, ʜʨʫʛʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʥʘʫʯʥʦʡ 
ʣʠʪʝʨʘʪʫʨʝ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʆʆʆ çʃʫʢʦʡʣ ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘ-
ʙʦʪʢʘè. 

ɺ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ, ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 (ʉʘʥ-
ʇʠʅ 2.2.1/2.1.1.1200-03 // https://ecokrasnodar.ru/wpcontent/uploads/2019/07/1604211643_file_ 
15076223214228.pdf), ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ: ʨʘʟʤʝʨ ʠ ʛʨʘʥʠʮʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ; ʤʝʨʦ-
ʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 
ʚʦʟʜʫʭ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦ-
ʥʳ ʠ ʨʝʞʠʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1, 4, 7]. 

ʂʨʠʪʝʨʠʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘ ʝʝ 
ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ ʇɼʂ (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ) ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-
ʱʝʩʪʚ ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʇɼʋ (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ) ʬʠʟʠʯʝʩʢʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ [4, 7].  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʣʦʱʘʜʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʙʨʘʥʳ ʢʦʤʧʣʝʢʩʥʦ ʫʩʪʦʡʯʠʚʳʝ 
ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʩʥʦʚʥʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʜʦʣʞʥʳ ʩʦʩʪʘʚ-
ʣʷʪʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʩʫʤʤʘ ʙʘʣʣʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʪʦʨʳʭ ʢ ʟʘʩʫʭʝ, ʚʳʩʦʢʠʤ ʪʝʤ-
ʧʝʨʘʪʫʨʘʤ, ʥʠʟʢʦʤʫ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ ʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 19. ʂ ʪʘʢʠʤ 
ʚʠʜʘʤ ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʷʩʝʥʴ ʣʘʥʮʝʪʥʳʡ, ʚʷʟ ʧʨʠʟʝʤʠʩʪʳʡ, ʪʦʧʦʣʴ ʙʝʣʳʡ, ʨʦʙʠʥʠʶ ʣʞʝʘʢʘ-
ʮʠʶ, ʢʣʸʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʛʣʝʜʠʯʠʶ ʪʨʸʭʢʦʣʶʯʢʦʚʫʶ, ʘʡʣʘʥʪ ʚʳʩʦʯʘʡʰʠʡ. ʆʜʥʘʢʦ ʚ ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ 
ʧʦʩʘʜʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʚʦʜʠʪʴ ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʦʙʣʘʜʘʶʱʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʚ ʚʠʜʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʝʥʴʰʝ, 
ʦʜʥʘʢʦ ʩʧʦʩʦʙʥʳ ʫʣʫʯʰʘʪʴ ʨʦʩʪ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʠ ʦʢʘʟʳʚʘʪʴ ʤʝʣʠʦʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʧʨʠʣʝʛʘʶ-
ʱʫʶ ʪʝʨʨʠʪʦʨʠʶ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛʠ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯ-
ʥʳʝ ʚʠʜʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʛʘʟʦ- ʠ 
ʧʳʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʭʠʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʨ.  

ɿʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʉɿɿ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʠʟ ʢʫʣʴʪʫʨ ʪʦʧʦʣʷ 
ʙʝʣʦʛʦ ʠ ʞʠʤʦʣʦʩʪʠ ʪʘʪʘʨʩʢʦʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʆ 
çʃʫʢʦʡʣè.  

ʊʦʧʦʣʴ ʙʝʣʳʡ (Populus alba L.) ï ʢʨʫʧʥʦʝ ʙʳʩʪʨʦʨʘʩʪʫʱʝʝ ʜʝʨʝʚʦ, ʜʦʩʪʠʛʘʶʱʝʝ ʜʦ 35 ʤʝʪʨʦʚ ʚ 
ʚʳʩʦʪʫ, ʩ ʰʠʨʦʢʦʡ, ʨʘʩʢʠʜʠʩʪʦʡ ʢʨʦʥʦʡ, ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʨʘʟʫʶʱʝʡ ʧʨʠ ʩʪʘʨʝʥʠʠ ʜʝʨʝʚʘ 
ʠʣʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʢʦʨʥʝʚʫʶ ʧʦʨʦʩʣʴ. ʅʝʧʨʠʭʦʪʣʠʚ ʢ ʧʦʯʚʘʤ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʳʭ-
ʣʳʝ ʛʨʫʥʪʳ (ʱʝʙʝʥʴ, ʧʝʩʢʠ, ʠʣ), ʚʳʜʝʨʞʠʚʘʝʪ ʥʝʙʦʣʴʰʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ. ɿʠʤʦʩʪʦʡʢʠʡ, ʟʘʩʫʭʦʫʩʪʦʡ-
ʯʠʚʳʡ [2, 3, 8]. 

ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ (Lonicera tatarica L.) ï ʣʠʩʪʦʧʘʜʥʳʡ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ, ʦʩʦʙʝʥʥʦ ʜʝʢʦʨʘʪʠʚ-
ʥʳʡ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʢʫʩʪʘʨʥʠʢ, ʜʦʩʪʠʛʘʶʱʠʡ 3 ʤʝʪʨʦʚ ʚ ʚʳʩʦʪʫ. ʎʚʝʪʳ ʫ ʞʠʤʦʣʦ-
ʩʪʠ ʪʘʪʘʨʩʢʦʡ ʧʦ ʦʢʨʘʩʫ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ, ʙʝʣʳʭ, ʙʝʣʦ-ʨʦʟʦʚʳʭ, ʙʣʝʜʥʦ ʠ ʪʝʤʥʦ-ʨʦʟʦʚʦʛʦ 
ʦʢʨʘʩʘ. ʅʝʧʨʠʭʦʪʣʠʚ, ʦʪʣʠʯʘʝʪʩʷ ʤʦʨʦʟʦ- ʠ  ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʘʱʠʪʥʦʡ ʣʝʩʥʦʡ ʧʦʣʦʩʳ 500 ʤ ʠ ʩʭʝʤʝ ʧʦʩʘʜʢʝ, ʥʝʦʙʭʦʜʠ-
ʤʦ ʨʘʟʤʝʩʪʠʪʴ 1000 ʩʘʞʝʥʮʝʚ ʪʦʧʦʣʷ ʠ 500 ʰʪ. ʩʘʞʝʥʮʝʚ ʞʠʤʦʣʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʘʜʦʢ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʘʞʝʥʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ [1, 8]. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʆʆʆ 
çʃʋʂʆʁʃ-ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘè ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʣʠʧʫ ʤʝʣʢʦʣʠʩʪʥʫʶ, 
ʚʷʟ ʛʨʘʙʦʣʠʩʪʥʳʡ, ʪʦʧʦʣʴ ʙʝʣʳʡ, ʪʦʧʦʣʴ ʜʝʣʴʪʦʚʠʜʥʳʡ, ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʙʝʨʝʟʫ ʧʦʚʠʩʣʫʶ, 
ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ, ʠʚʫ ʙʝʣʫʶ, ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʛʣʝʜʠʯʠʶ ʦʙʳʢʥʦʚʝʥʥʫʶ, ʩʢʫʤʧʠʶ ʦʙʳʢʥʦʚʝʥʥʫʶ, ʣʦʭ 
ʫʟʢʦʣʠʩʪʥʳʡ, ʞʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʫʶ, ʢʘʨʘʛʘʥʫ ʜʨʝʚʦʚʠʜʥʫʶ, ʘʤʦʨʬʫ ʢʫʩʪʘʨʥʠʢʦʚʫʶ.  

https://ru.wikipedia.org/wiki/L.
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ʈʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ 
ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ 
ʫʤʝʥʴʰʠʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ 
ʪʝʨʨʠʪʦʨʠʡ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʫʭʦʩʪʝʧʥʳʭ ʟʦʥʘʭ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʣʝʩʦʧʦʣʦʩʳ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ ʦʪ 
ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʣʘʛʦʟʘʜʝʨʞʘʥʠʷ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ. ʆʩ-
ʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ (1/3 ʠ ʙʦʣʝʝ) ʥʘ ʶʛʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʘʜʘʝʪ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʵʪʦ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʚʣʘʛʠ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʭʨʘʥʝʥʠʝ ʩʥʝʛʘ ʥʘ ʧʦʣʷʭ, ʘ ʪʘʢʞʝ ʝʛʦ ʥʘʢʦʧʣʝ-
ʥʠʝ ʚ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʮʝʣʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʃʝ-
ʩʦʥʘʩʦʞʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘ-
ʥʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʥʳʭ ʧʦʣʦʩ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʭʘ-
ʨʘʢʪʝʨʘ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʨ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʚʣʘʛʦʟʘʧʘʩ, ʘʛʨʦʣʘʥʜʰʘʬʪʳ 
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Abstract: in dry-steppe zones in agrolandscapes, forest belts are used as a means of protection against wind 
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and water erosion, as well as to enhance moisture retention on agricultural lands. The main part of precipita-
tion (1/3 or more) in the south of the Volgograd region falls in winter, this is an additional reserve of moisture in 
arid conditions, the preservation of snow in fields, as well as its accumulation in protective forest belts, is an 
important goal of sustainable development of agricultural landscapes. Reforestation helps to regulate the op-
timal distribution of snow, which leads to the preservation of moisture in the soil. The agroecological effective-
ness of forest strips depends on their structures, the nature of their location in the catchment area, the terrain, 
the state of the soil cover, etc.  
Keywords: agroecological assessment, protective forest belts, moisture storage, agrolandscapes 

 
ɺʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʫʭʦʩʪʝʧʥʦʡ (ʘʨʠʜʥʦʡ) ʟʦʥʝ, ʠʛʨʘʶʪ ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ (ɿʃʅ). ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʧʦʜʜʝʨʞʘʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʦʩʨʝʜʩʪʚʘʤ ʤʝʞʧʦʣʦʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʩʥʠ-
ʞʘʶʪ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʫʣʫʯʰʘʷ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʠ ʜʨ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʩʯʠ-
ʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʩʠʩʪʝʤ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ. ʅʘ ʧʨʦʪʷʞʝʥʠʝ ʜʝʩʷʪʢʦʚ ʣʝʪ ʌʅʎ ʘʛ-
ʨʦʵʢʦʣʦʛʠʠ ʈɸʅ (ɺʅʀɸʃʄʀ) ʠ ʜʨʫʛʠʝ ʥʘʫʯʥʳʝ ʠʥʩʪʠʪʫʪʳ ʟʘʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʚʣʠ-
ʷʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ ʥʘ ʘʛʨʦʵʢʦʣʦʛʠʶ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ: 
- ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ (ʰʠʨʠʥʦʡ 12,5-15 ʤ), ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʧʘʰʥʷʭ ʩ ʫʢʣʦʥʦʤ ʜʦ 1,5-

3Á, ʩʣʫʞʘʪ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʩʫʭʦʚʝʝʚ, ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ (ʜʝʬʣʷʮʠʠ); 
- ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ (ʰʠʨʠʥʦʡ ʜʦ 15 ʤ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʢʫʣʠʩʳ), ʨʘʟʤʝʱʘʶʪʩʷ 

ʥʘ ʩʢʣʦʥʘʭ ʙʦʣʝʝ 3Á, ʜʣʷ ʩʥʝʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʦʜ, ʩʦʢʨʘʱʘʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ; 

- ʧʨʠʦʚʨʘʞʥʳʝ ʠ ʧʨʠʙʘʣʦʯʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ (ʰʠʨʠʥʦʡ 15-21 ʤ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʙʨʦʚʢʘʭ 
ʦʚʨʘʛʦʚ ʠ ʙʘʣʦʢ. ʉʣʫʞʘʪ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʦʜ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 
ʫʣʫʯʰʘʷ ʚ ʮʝʣʦʤ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. 

ʅʘ ʭʘʨʘʢʪʝʨ ʩʥʝʛʦʦʪʣʦʞʝʥʠʷ ʚʣʠʷʝʪ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʘ ʠʤʝʥʥʦ ʩʪʝʧʝʥʴ ʝʝ ʧʨʦʜʫʚʘʝ-
ʤʦʩʪʠ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʨʦʬʠʣʶ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʥʘ ʭʘʨʘʢ-
ʪʝʨ ʩʥʝʛʦʦʪʣʦʞʝʥʠʷ (ʚʣʘʛʦʥʘʢʦʧʣʝʥʠʷ) ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʥʝʛʦʤʝʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʠʟʫʯʘʝʤʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ (ʂʣʝʪʩʢʠʡ ʨʘʡʦʥ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ) ʧʨʦʚʦʜʠʣʠʩʴ, ʥʘ ʩʪʦʢʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʰʠʨʠʥʦʡ 20 ʤ. ɼʣʠʥʘ ʠʭ ʚ ʧʦʣʝ ʩʦʩʪʘʚʣʷʣʘ 100 ʤ, ʚ ʣʝʩʦʧʦ-
ʣʦʩʝ ï ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʝʝ ʰʠʨʠʥʝ. ʄʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʙʦʢʦʚʦʛʦ ʚʣʠʷʥʠʷ ʦʩʪʘʚʣʷʣʠʩʴ 
ʧʨʦʤʝʞʫʪʢʠ 50 ʤ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʉʥʝʛʦʤʝʨʥʫʶ ʩʲʝʤʢʫ ʧʨʦʚʦʜʷʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣ-
ʱʠʥʳ ʠ ʧʣʦʪʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʩʥʝʛʦʟʘʧʘʩʦʚ. 

ʂʣʝʪʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɼʦʥ. 
ʇʣʦʱʘʜʴ 3580 ʢʤĮ.  ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɿʠʤʘ ʩʥʝʞʥʘʷ ʠ ʭʦʣʦʜʥʘʷ, ʘ ʣʝʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʫ-
ʭʦʝ ʠ ʞʘʨʢʦʝ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ ï ʷʥʚʘʨʷ ʦʢʦʣʦ ï 10ÁC. ʉʨʝʜʥʷʷ ʪʝʤʧʝ-
ʨʘʪʫʨʘ ʠʶʣʷ + 22-23ÁC. 

ʈʘʡʦʥ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 380-390 ʤʤ. ɿʘ ʪʝʧʣʳʡ ʧʝ-
ʨʠʦʜ ʚʳʧʘʜʘʝʪ ʦʢʦʣʦ 250 ʤʤ. ɿʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ +10ÁC ʥʘʢʘʧʣʠʚʘʝʪʩʷ 3000-
3100ÁC. ʊʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʟʨʝʚʘʥʠʷ ʚʩʝʭ ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʨʘʡʦʥʝ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʦʪʜʝʣʴʥʳʝ ʟʠʤʳ ʩʥʠʞʘʝʪʩʷ ʜʦ -
37ÁC. ʇʝʨʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʥʦʷʙʨʷ. ʋʩʪʦʡʯʠʚʳʤ ʦʥ ʩʪʘʥʦ-
ʚʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʝʢʘʙʨʷ ʠ ʜʝʨʞʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʱʝ ʦʢʦʣʦ ʪʨʝʭ ʤʝʩʷʮʝʚ. ʉʨʝʜʥʷʷ ʚʳʩʦ-
ʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 20-30 ʩʤ. ʊʘʢʞʝ ʟʠʤʦʡ ʯʘʩʪʦ ʚʳʧʘʜʘʶʪ ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ, ʢʦʪʦʨʳʝ ʩʦ-
ʧʨʦʚʦʞʜʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʣʝʜʷʥʦʡ ʢʦʨʢʠ ʥʘ ʩʥʝʞʥʦʤ 
ʧʦʢʨʦʚʝ, ʧʨʝʧʷʪʩʪʚʫʷ ʚʦʜʦʧʦʛʣʦʱʝʥʠʶ ʧʨʠ ʪʘʷʥʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʷʚʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. 
ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝ ʧʨʝʚʳʰʘʝʪ 120-130 ʤʤ (ʪʘʙʣ. 1). 
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ʋʙʚʤʡʯʙ 1 
ʊʩʞʝʦʞʥʦʧʜʧʤʞʫʦʸʸ ʝʡʦʙʥʡʣʙ ʧʪʙʝʣʧʛ, ʥʥ [7] 

ʄʝʩʷʮʳ 
ɻʦʜ 

ʚʣʘʞʥʳʡ ʦʯʝʥʴ ʚʣʘʞʥʳʡ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ 

I 22,8 76,2 24,0 

II 27,8 37,3 21,0 

III 56,2 4,4 25,0 

IV 36,6 9,7 24,0 

V 15,0 17,5 34,0 

VI 17,7 62,9 52,0 

VII 8,7 63,4 48,0 

VIII 9,1 23,7 35,0 

IX 59,5 29,8 31,0 

X 54,2 27,3 30,0 

XI 43,9 30,0 32,0 

XII 31,4 29,9 31,0 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ 382,9 412,1 387,0 

 
ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʟʘ ʟʠʤʫ ʩʦʩʪʘʚʣʷʝʪ 50-60 ʩʤ, ʚ ʭʦʣʦʜʥʫʶ ʟʠʤʫ ʤʦʞʝʪ ʜʦ-

ʩʪʠʛʘʪʴ 100-120 ʩʤ. 
ɿʘʤʦʨʦʟʢʠ ʧʨʝʢʨʘʱʘʶʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ. ɺ ʭʦʣʦʜʥʳʝ ʚʝʩʥʳ ʦʥʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʩʝʨʝ-

ʜʠʥʝ ʤʘʷ. ɺ ʩʨʝʜʥʝʤ ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʴʩʷ ʜʦ 173 ʜʥʝʡ. ɺʝʩʥʘ ʥʘʩʪʫʧʘʝʪ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ 
ʤʘʨʪʘ ʩ ʧʝʨʝʭʦʜʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʅʘʯʘʣʦ ʧʘʚʦʜ-
ʢʦʚ ʚ ʩʨʝʜʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ. ʇʦʯʚʳ ʦʪʪʘʠʚʘʶʪ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ï ʥʘʯʘʣʝ ʘʧʨʝʣʷ, 
ʥʘʯʠʥʘʶʪʩʷ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ [1, 3-7]. 

ʃʝʩʥʳʝ ʧʦʣʦʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨ ʩʥʝʛʦʦʪʣʦʞʝʥʠʷ ʠ 
ʩʥʝʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʘʛʨʦʣʝʩʦʣʘʥʜʰʘʬʪʝ. ʕʪʦ ʧʦʜʪʚʝʨʜʠʣʘ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ.ɸ ɻʦʣʫʙʝʚʘ, ʥʘʠʙʦ-
ʣʝʝ ʨʘʚʥʦʤʝʨʥʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʚʘʝʤʳʤʠ ʧʦʣʦʩʘʤʠ, ʘ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 
ʩʫʛʨʦʙʳ ʩʥʝʛʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʟʘ ʧʣʦʪʥʳʤʠ ʧʦʣʦʩʘʤʠ (ʨʠʩ. 1) [1-3]. 

 

 
ʂʦʥʩʪʨʫʢʮʠʷ ʣʝʩʦʧʦʣʦʩ: 1 ï ʧʣʦʪʥʘʷ; 2 ï ʘʞʫʨʥʘʷ; 3 ï ʧʨʦʜʫʚʘʝʤʘʷ 

ʉʡʪ. 1. ʊʦʞʜʧʧʫʤʧʟʞʦʡʞ ʬ ʨʧʤʧʪ ʩʙʠʤʡʰʦʧʢ ʣʧʦʪʫʩʬʣʯʡʡ (ʨʧ ʄ.ɹ ɼʧʤʬʚʞʛʧʢ)  
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ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʥʝʛʘ ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʩʝʙʝ ʧʣʦʪʥʘʷ ʧʦʣʦʩʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʜʥʦʡ ʚʳʩʦʪʳ ʚ 
ʥʘʚʝʪʨʝʥʥʫʶ, ʠ ʜʦ ʪʨʝʭ ʚʳʩʦʪ ʚ ʟʘʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ. ʋ ʜʘʥʥʦʡ ʧʦʣʦʩʳ ʚ ʤʝʪʝʣʴ ʩʫʛʨʦʙʳ ʤʦʛʫʪ ʜʦʩʪʠ-
ʛʘʪʴ 2,5-3 ʤ ʠ ʜʘʞʝ ʙʦʣʝʝ.  ʉ ʫʜʘʣʝʥʠʝʤ ʦʪ ʧʦʣʦʩʳ ʩʥʝʛ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɸʞʫʨʥʳʝ ʧʦʣʦʩʳ, ʩʦʭʨʘʥʷʶʪ 
ʤʝʥʴʰʝ ʩʥʝʛʘ ʚ ʩʝʙʝ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦ ʙʳ ʦʥ ʧʦ ʤʘʢʩʠʤʫʤʫ ʦʪʢʣʘʜʳʚʘʣʩʷ ʥʘ ʙʦʣʴ-
ʰʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʘʤʦʡ ʧʦʣʦʩʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʜʫʚʘʝʤʦʡ ʧʦʣʦʩʳ ʩʥʝʛ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʤʝʨ-
ʥʦ. ɼʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠʭ ʦʪʤʝʯʘʝʪʩʷ ʜʦ 25 ʠʭ ʚʳʩʦʪʳ [1-6]. 

ɹʦʣʴʰʠʝ ʩʫʛʨʦʙʳ ʩʥʝʛʘ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚʙʣʠʟʠ ʠʣʠ ʚʥʫʪʨʠ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʤʦʛʫʪ ʦʪʨʠʮʘʪʝʣʴʥʦ 
ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʩʦʭʨʘʥʥʦʩʪʠ ʜʨʝʚʦʩʪʦʷ. ʇʨʠ ʥʘʚʘʣʝ ʩʥʝʛʘ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 
ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʣʦʤʢʘʤ. ʇʦʵʪʦʤʫ ʚ ʪʝʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʠʩʫʱʝ ʭʦʣʦʜʥʳʝ ʟʠʤʳ ʩ ʤʝʪʝʣʷʤʠ ʠ ʙʦʣʴʰʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʩʥʝʛʘ, ʫʤʝʩʪʥʳ ʧʨʦʜʫʚʘʝʤʳʝ ʠ ʘʞʫʨʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ. ʈʘʟʨʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʥʝʞʥʦ-
ʛʦ ʧʦʢʨʦʚʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʝʛʦʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ, ʝʩʣʠ ʚ ʥʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ 
ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʦʪʣʦʞʝʥʠʝ ʩʥʝʞʥʳʭ ʥʘʥʦʩʦʚ ʧʦ ʚʩʝʡ 
ʰʠʨʠʥʝ ʥʘʩʘʞʜʝʥʠʷ. [1, 4 ,5] 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʭʦʨʦʰʦ ʧʨʦʧʫʩʢʘʝʪ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʝʛʫ ʨʘʚʥʦ-
ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʧʦʯʚʫ ʦʪ ʧʨʦʤʝʨʟʘʥʠʷ, ʘ ʦʩʪʘʣʴʥʦʡ ʩʥʝʛ ʨʘʩ-
ʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʶ ʠ ʥʘʩʳʱʘʝʪ ʝʛʦ ʚʣʘʛʦʡ ʧʨʠ ʪʘʷʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ 
ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 
7,8 ʤʤ, ʩʤʳʚ ʧʦʯʚʳ ʥʘ 3,3 ʤ3/ʛʘ [3, 5]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʘʤʳʤʠ ʧʦʜʭʦʜʷʱʠʤʠ ʣʝʩʥʳʤʠ ʧʦ-
ʣʦʩʘʤʠ ʜʣʷ ʂʣʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʧʣʦʪʥʦïʧʨʦʜʫʚʘʝʤʳʝ). ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥ-
ʥʳʤ ʜʘʥʥʳʤ, ʣʝʩʦʧʦʣʦʩʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘʢʦʧʠʪʴ ʚ ʧʦʣʝ ʥʘ 0,5-1,0 ʩʤ ʙʦʣʴ-
ʰʝ ʩʥʝʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʧʦʣʦʩ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʣʦʪʥʘʷ, ʘʞʫʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʨʘʟʣʠʯʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʫʨʦʞʘʡʥʦʩʪʠ ʩʝ6ʣʴʩʢʦʭʦʟʷʡʩʪʚʝʝʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʟʦʥʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʧʣʦʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʳʭ ʧʦʣʦʩ (1ʅ-20ʅ) ʩʨʝʜʥʷʷ ʧʨʠʙʘʚʢʘ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,3 ï 0,45 ʪ/ʛʘ, ʠʣʠ 8 ï 12%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʧʦʣʦʩʳ ʘʞʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʟʦʥʳ 
ʝʝ ʚʣʠʷʥʠʷ ʦʧʨʝʜʝʣʠʣʘʩʴ ʧʦʣʫʯʝʥʠʝʤ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ 0,5 ï 0,65 ʪ/ʛʘ, ʠʣʠ 13,5 ï 18%. 

ʉʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʝ ʧʦʣʦʩʳ ʥʘ ʨʷʜʫ ʩ ʜʦʨʦʛʘʤʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘ-
ʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʭ ʣʝʩʥʳʭ 
ʧʦʣʦʩ ʜʦʣʞʥʘ ʧʨʝʩʣʝʜʦʚʘʪʴʩʷ ʮʝʣʴ ï ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʠʟʲʷʪʠʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʕʪʘ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʨʦʮʝʥʪʦʤ ʧʦʚʳ-
ʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʮʝʥʪʘ ʦʪʚʦʜʠʤʳʭ ʧʦʜ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʟʝʤʝʣʴ. ʊʘʢ-
ʞʝ ɿʃʅ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʣʠʤʘʪʘ 
ʪʝʨʨʠʪʦʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʪʘʙʠʣʠʟʠʨʫʷ 
ʨʘʟʚʠʪʠʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɹʘʨʘʙʘʥʦʚ ɸ.ʊ. ʆʮʝʥʢʘ ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʝʡ ʨʦʣʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʧʨʠʝʤʦʚ ʩ ʧʦʟʠʮʠʠ ʟʘ-

ʢʦʥʘ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʪʦʢʘ ʪʘʣʳʭ ʚʦʜ. / ɸ.ʊ. ɹʘʨʘʙʘʥʦʚ. - ʊ: ʅʘʫʯʥʦ - ʘʛʨʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 
2017. - 10 - 13 ʩ. 

2. ɹʳʢʦʚ ʅ. ʀ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʆʆʇʊ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʵʢʦʨʝʛʠ-
ʦʥʘ: ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ / ʅ. ʀ. ɹʳʢʦʚ, ɽ. ʉ. ʇʦʧʦʚ. ï ʂʨʘʩʥʦʷʨʩʢ: ʊʠʧʦʛʨʘʬʠʷ çɻʦʨʦʜè, 2011. ï 
64 ʩ. 

3. ɺʜʦʚʝʥʢʦ ɸ. ɺ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʟʘʱʠʪʘ ʦʪ ʧʨʦʮʝʩʩʦʚ 
ʵʨʦʟʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʶʛʘ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ / ɸ. ɺ. ɺʜʦʚʝʥʢʦ, ɸ. ʉ. ʄʦʠʩʝʝʚʘ, ɸ. ɺ. ɿʘʨʫ-
ʙʠʥʘ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʦʨʠʠ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʘʢʪʠʢʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ 
ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ɺʦʣʛʦʛʨʘʜ, 25 ʘʧʨʝʣʷ 2021 ʛʦʜʘ. ï ʋʬʘ: ʆʙʱʝʩʪʚʦ 
ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ɸʵʪʝʨʥʘ", 2021. ï ʉ. 67-70. 

4. ʂʦʯʢʘʨʴ ʄ.ʄ. ɸʛʨʦʣʘʥʜʰʘʬʪʥʘʷ ʦʮʝʥʢʘ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ ʵʨʦʟʠʦʥʥʦ-
ʦʧʘʩʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ɼʦʥʦ-ʏʠʨʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ / ʄ. ʄ. ʂʦʯʢʘʨʴ, ʆ. ʄ. ɺʦʨʦʙʴʝʚʘ, ɸ. 



ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 91 

 

XXI International scientific conference | www.naukaip.ru 

ɺ. ɺʜʦʚʝʥʢʦ, ʀ. ɺ. ʂʠʨʠʯʢʦʚʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʫʩʣʦʚʠʷʭ 
ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥ-
ʥʦʡ 80-ʣʝʪʠʶ ʧʦʙʝʜʳ ʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʝ, ɺʦʣʛʦʛʨʘʜ, 16ï17 ʬʝʚʨʘʣʷ 2023 ʛʦʜʘ. ï ɺʦʣʛʦʛʨʘʜ: ɺʦʣ-
ʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2023. ï ʉ. 409-413.  

5. ʂʫʣʠʢ ʂ. ʅ., ɹʘʨʘʙʘʥʦʚ ɸ. ʊ., ʇʘʥʦʚ ɺ. ʀ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʥʝʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʣʘʛʦʦʙʝʩʧʝ-
ʯʝʥʥʦʩʪʠ ʚ ʢʦʥʪʫʨʥʳʭ ʧʦʣʝʟʘʱʠʪʥʦ-ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʠ ʚ ʣʝʩʦʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ 
ʣʘʥʜʰʘʬʪʘʭ // ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 2012. ˉ 2. ʉ. 58ï61.  

6. ʇʘʥʦʚ, ɺ.ʀ. ʇʦʚʳʰʝʥʠʝ ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʝʡ ʨʦʣʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ / ɺ.ʀ. ʇʘʥʦʚ, ɻ.ʇ. ʉʫʨʤʘʯ // ʕʨʦʟʠʷ ʧʦʯʚ, ʟʘʱʠʪʥʦʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ ʠ ʫʨʦʞʘʡ: ʩʙ. 
ʥʘʫʯ. ʪʨ. ʇʦʚʦʣʞʩʢʦʡ ɸɻʃʆʉ. ï ʂʫʡʙʳʰʝʚ: ʂʫʡʙʳʰʝʚʩʢʦʝ ʢʥʠʞʥʦʝ ʠʟʜ-ʚʦ, 1975. ï ʉ. 51-57. 

7. ʉʘʞʠʥ, ɸ. ʅ. ʇʦʛʦʜʘ ʠ ʢʣʠʤʘʪ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ / ɸ.ʅ. ʉʘʞʠʥ, ʂ.ʅ. ʂʫʣʠʢ, ʖ.ʀ. ɺʘʩʠʣʴ-
ʝʚ. ï ɺʦʣʛʦʛʨʘʜ: ɺʅʀɸʃʄʀ, 2010. ï 306 ʩ. 

É ɼ.ɸ. ʐʘʨʘʧʦʚ, ɼ.ɸ. ʊʘʟʦʚ, ɽ.ɸ. ʃʦʙʘʯʝʚʘ, ɺ.ʖ. ɺʘʣʶʥʠʥʘ, 2026 

 
 

  



92 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
 
 

ǧǰǱǭǯǧǶǤǰǩǧǤ Ǭǟǲǩǧ 
  



ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 93 

 

XXI International scientific conference | www.naukaip.ru 

ǲǣǩ 71 

ǮǭǪǬǭǫǭǶǬǺǤ ǮǯǤǣǰǱǟǡǧǱǤǪǧ 
ǬǟǶǟǪǻǰǱǡǲǽǸǤǢǭ ǤǮǧǰǩǭǮǟ ǯǭǰǴǡǤ ǡ 
ǰǧǰǱǤǫǤ ǡǬǲǱǯǧǵǤǯǩǭǡǬǺǴ 
ǩǭǫǫǲǬǧǩǟǵǧǨ 

ǤȂȍȏȍȁ ǰȄȏȂȄȈ ǽȏțȄȁȇȖ 
ʜʦʢʪʦʨ ʧʨʘʚʘ, ʧʨʦʬʝʩʩʦʨ, ʧʨʝʟʠʜʝʥʪ 

ʋʥʠʚʝʨʩʠʪʝʪ ʉʧʠʣʦʨʥʠʩʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʨʦʣʴ ʧʦʣʥʦʤʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʅʘʯʘʣʴʩʪʚʫʶʱʝ-
ʛʦ ʝʧʠʩʢʦʧʘ ʈʆʉʍɺɽ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʚʥʫʪʨʠʮʝʨʢʦʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʉ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʠʥʩʪʠʪʫʪʘ ʧʦʣʧʨʝʜʦʚ ʦʪ ʵʧʠʟʦ-
ʜʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʢ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʠʩʪʝʤʝ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʜʠʥʩʪʚʦ ʉʦʶʟʘ ʠ ʦʧʝʨʘʪʠʚʥʦʝ 
ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʳʟʦʚʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʢ ʧʦʩʪʦ-
ʷʥʥʦ ʤʝʥʷʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʈʆʉʍɺɽ, ʨʦʩʩʠʡʩʢʠʡ ʧʨʦʪʝʩʪʘʥʪʠʟʤ, ʧʷʪʠʜʝʩʷʪʥʠʢʠ, ʭʨʠʩʪʠʘʥʝ ʚʝʨʳ ʝʚʘʥʛʝʣʴʩʢʦʡ, 
ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤ, ʨʝʣʠʛʠʦʟʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 
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ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʉʦʶʟʘ ʭʨʠʩʪʠʘʥ ʚʝʨʳ ʝʚʘʥʛʝʣʴ-

ʩʢʦʡ (ʧʷʪʠʜʝʩʷʪʥʠʢʦʚ) (ʈʆʉʍɺɽ, ʉʦʶʟ) ʧʝʨʝʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʚʳʩʪʨʘʠʚʘʥʠʷ ʫʩʪʦʡʯʠ-
ʚʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʣʦʢʘʣʴʥʳʤʠ ʮʝʨʢʚʷʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ ʟʘʪʨʫʜʥʷʣʦ ʜʦʚʝʜʝʥʠʝ ʜʦ ʮʝʨʢʚʝʡ ʠ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʝʡ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʷʱʠʭ ʦʨʛʘʥʦʚ, ʩʦʛʣʘ-
ʩʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʕʧʠʟʦʜʠʯʝ-
ʩʢʠʝ ʢʦʥʪʘʢʪʳ ʠ ʣʠʯʥʳʝ ʚʩʪʨʝʯʠ ʥʝ ʤʦʛʣʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʫʩʣʦ-
ʚʠʷʭ, ʢʦʛʜʘ ʛʝʦʛʨʘʬʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʦʭʚʘʪʳʚʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʩʪʨʘʥʫ. ʉ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʵʪʦ ʙʳʣ ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʬʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʘʣʴʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʦʨʜʠʥʘʮʠʠ: ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʮʝʥʪʨʝ, ʥʦ ʥʝ ʜʦʭʦʜʠʣʠ ʜʦ ʧʝʨʠʬʝʨʠʠ, ʘ ʦʙʨʘʪ-
ʥʘʷ ʩʚʷʟʴ ʟʘʜʝʨʞʠʚʘʣʘʩʴ ʠʣʠ ʠʩʢʘʞʘʣʘʩʴ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʩʦʟʜʘʚʘʣʦ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʠʥʩʪʠʪʫ-
ʮʠʦʥʘʣʴʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʠ: ʦʪʜʝʣʴʥʳʝ ʮʝʨʢʚʠ ʜʝʡʩʪʚʦʚʘʣʠ ʘʚʪʦʥʦʤʥʦ, ʥʝ ʩʦʛʣʘʩʫʷ ʩʚʦʠ ʰʘʛʠ ʩ ʦʙʱʝʡ 
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ʩʪʨʘʪʝʛʠʝʡ. ʂ ʥʘʯʘʣʫ 2000-ʭ ʛʦʜʦʚ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʭʘ-
ʥʠʟʤʘ, ʩʧʦʩʦʙʥʦʛʦ ʦʙʝʩʧʝʯʠʪʴ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ ʠ ʪʝʤ ʩʘʤʳʤ ʫʢʨʝʧʠʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥ-
ʩʪʚʦ ʉʦʶʟʘ, ʧʨʝʜʦʪʚʨʘʪʠʚ ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

ʉ ʫʯʨʝʞʜʝʥʠʝʤ ʠʥʩʪʠʪʫʪʘ ʧʦʣʥʦʤʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʅʘʯʘʣʴʩʪʚʫʶʱʝʛʦ ʝʧʠʩʢʦʧʘ ʉʦʶʟʘ ʚ 
2009 ʛʦʜʫ ʚ ʈʆʉʍɺɽ ʥʘʯʘʣʘ ʩʢʣʘʜʳʚʘʪʴʩʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʮʝʨʢʦʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʜʝʢʘʙʨʝ 
2009 ʛʦʜʘ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʧʝʨʚʳʝ ʜʚʘʜʮʘʪʴ ʜʚʘ ʧʦʣʥʦʤʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷ, ʟʘ ʢʘʞʜʳʤ ʠʟ ʢʦʪʦʨʳʭ 
ʟʘʢʨʝʧʣʷʣʘʩʴ ʢʦʥʢʨʝʪʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ï ʦʪ ʢʨʫʧʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʜʦ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. 
ʅʘʟʥʘʯʝʥʠʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʝʡ, ʠʤʝʚʰʠʭ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʧʘʩʪʦʨʩʢʦʛʦ ʩʣʫʞʝʥʠʷ ʠ ʜʦ-
ʚʝʨʠʝ ʢʘʢ ʥʘ ʤʝʩʪʘʭ, ʪʘʢ ʠ ʚ ʮʝʥʪʨʝ, ʩʦʟʜʘʣʦ ʩʝʪʴ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʧʝ-
ʨʘʪʠʚʥʦ ʜʦʥʦʩʠʪʴ ʜʦ ʣʦʢʘʣʴʥʳʭ ʮʝʨʢʚʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʰʝʥʠʷʭ ʠ ʧʣʘʥʘʭ ʨʫʢʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʣʫ-
ʯʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʤʝʩʪʘʭ. ʈʫʢʦʚʦʜʩʪʚʦʤ ʉʦʶʟʘ ʩʦʟʜʘʚʘʣʩʷ ʥʝ ʦʨʛʘʥ ʢʦʥ-
ʪʨʦʣʷ, ʘ ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ, ʧʨʠʟʚʘʥʥʦʝ ʩʦʢʨʘʪʠʪʴ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʥʠʟʠʪʴ 
ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. ʇʦʣʧʨʝʜʳ ʩʪʘʣʠ ʪʝʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʧʨʝʦʜʦʣʝʚʘʪʴ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʫʶ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʉʦʶʟʘ. ɺʘʞʥʫʶ 
ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʩʠʩʪʝʤʳ ʩʳʛʨʘʣʠ ʨʝʛʫʣʷʨʥʳʝ ʚʩʪʨʝʯʠ ʧʦʣʧʨʝʜʦʚ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦ-
ʠʩʭʦʜʠʣʦ ʞʠʚʦʝ ʦʙʩʫʞʜʝʥʠʝ ʥʘʩʫʱʥʳʭ ʚʦʧʨʦʩʦʚ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʣʦ ʨʘʟʦʚʳʝ ʢʦʥʪʘʢʪʳ ʚ 
ʫʩʪʦʡʯʠʚʫʶ ʧʨʘʢʪʠʢʫ. 

ʇʦ ʤʝʨʝ ʫʢʨʝʧʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʚ 2010-ʝ ʛʦʜʳ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʣʧʨʝʜʦʚ ʧʨʠʦʙʨʝʪʘ-
ʣʘ ʚʩʝ ʙʦʣʝʝ ʩʠʩʪʝʤʥʳʡ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. ʏʝʨʝʟ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʦʚʝʜʝʥʠʝ ʜʦ ʣʦʢʘʣʴ-
ʥʳʭ ʮʝʨʢʚʝʡ ʧʦʟʠʮʠʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʮʝʨʢʦʚʥʦʡ ʞʠʟʥʠ, ʨʘʟʲʷʩʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝ-
ʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʢʦʦʨʜʠʥʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʦʣʧʨʝʜʳ ʘʜʘʧʪʠʨʦʚʘʣʠ 
ʦʙʱʠʝ ʜʠʨʝʢʪʠʚʳ ʢ ʤʝʩʪʥʦʡ ʩʧʝʮʠʬʠʢʝ, ʦʙʲʷʩʥʷʣʠ ʤʦʪʠʚʳ ʨʝʰʝʥʠʡ ʠ ʧʦʤʦʛʘʣʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʥʝʜʦʧʦ-
ʥʠʤʘʥʠʝ. ɺ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʧʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʩʪʫʧʣʝʥʠʝ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʧʨʦʙʣʝʤʘʭ ʣʦʢʘʣʴʥʳʭ ʮʝʨʢʚʝʡ, ʦʙ ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢʘʭ ʠ ʚʦʟʥʠʢʘʚʰʠʭ ʪʨʫʜʥʦ-
ʩʪʷʭ, ʦ ʥʘʩʪʨʦʝʥʠʷʭ ʚʝʨʫʶʱʠʭ ʠ ʨʝʘʢʮʠʠ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ. ʊʘʢʘʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʧʦʟʚʦʣʷʣʘ ʨʫʢʦ-
ʚʦʜʩʪʚʫ ʉʦʶʟʘ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʘʭ, ʘ 
ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷʤ ï ʯʫʚʩʪʚʦʚʘʪʴ ʩʚʦʶ ʩʦʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʦʙʱʝʤʫ ʜʝʣʫ ʠ ʧʦʜʜʝʨʞʢʫ ʩʦ 
ʩʪʦʨʦʥʳ ʮʝʥʪʨʘ. ʉ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʩʥʠʞʘʣʦ ʘʩʠʤʤʝʪʨʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. ɹʣʘʛʦʜʘʨʷ ʧʦʣʧʨʝʜʘʤ ʨʫʢʦʚʦʜʩʪʚʦ 
ʧʦʣʫʯʘʣʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʣʫʞʝʥʠʷ, ʘ ʨʝʛʠʦʥʳ ï ʧʦʥʷʪʥʳʝ 
ʠ ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʤʝʩʪʥʦʤʫ ʢʦʥʪʝʢʩʪʫ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʚ 2020-ʝ ʛʦʜʳ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ʩʠʩʪʝʤʳ ʚʥʫʪʨʠʮʝʨʢʦʚʥʳʭ ʢʦʤʤʫʥʠ-
ʢʘʮʠʡ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʳʩʪʨʦʡ ʧʝʨʝʩʪʨʦʡʢʝ. ɺ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʠʯʥʳʝ 
ʢʦʥʪʘʢʪʳ ʠ ʤʘʩʩʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʪʘʥʦʚʠʣʠʩʴ ʥʝʚʦʟʤʦʞʥʳʤʠ, ʠʤʝʥʥʦ ʧʦʣʧʨʝʜʳ ʙʨʘʣʠ ʥʘ ʩʝʙʷ ʦʨʛʘ-
ʥʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʥʦʚʳʭ ʬʦʨʤʘʪʘʭ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʩʦʚʝʱʘʥʠʷ, ʦʧʝʨʘʪʠʚʥʳʝ ʨʘʩ-
ʩʳʣʢʠ, ʘʜʨʝʩʥʫʶ ʩʚʷʟʴ ʩʦ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷʤʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʤʝʥʘ ʪʘʤ, ʛʜʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʜʘʚʘʣʠ ʩʙʦʠ. ɺ ʫʩʣʦʚʠʷʭ, ʧʦʪʨʝʙʦʚʘʚʰʠʭ ʤʦʙʠʣʠʟʘʮʠʶ ʨʝ-
ʩʫʨʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʟʘʜʘʯ (ʩʙʦʨ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʤʦʱʠ ʙʝʞʝʥʮʘʤ, ʧʦʜʜʝʨʞʢʘ ʩʝʤʝʡ 
ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ), ʯʝʨʝʟ ʧʦʣʧʨʝʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʦʧʝʨʘʪʠʚʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʫʩʠʣʠʡ ʨʘʟʣʠʯʥʳʭ 
ʮʝʨʢʚʝʡ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ 
ʉʦʶʟʘ ʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʧʦʩʦʙʥʦʩʪʴ 
ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ ʰʪʘʪʥʳʭ, ʪʘʢ ʠ ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʠʥʩʪʠʪʫʮʠʦ-
ʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʵʪʠ ʚʥʝʰʥʠʝ ʰʦʢʠ ʚʳʩʪʫʧʘʣʠ ʚ ʨʦʣʠ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʣʘʩʴ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʣʦʞʠʚʰʠʭʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʨʘʢʪʠʢ. ʇʦʣʧʨʝʜʳ ʩʪʘʣʠ ʢʣʶʯʝʚʳʤʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳ-
ʤʠ ʘʢʪʦʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʰʠʤʠ ʘʜʘʧʪʘʮʠʶ ʙʝʟ ʧʦʪʝʨʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʜʘʞʝ ʩ ʫʩʠʣʝʥʠʝʤ ʢʦʦʨʜʠʥʘʮʠʠ. 

ʂ ʩʝʨʝʜʠʥʝ 2020-ʭ ʛʦʜʦʚ ʩʣʦʞʠʣʘʩʴ ʟʨʝʣʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚʥʫʪʨʠʮʝʨʢʦʚʥʳʭ ʢʦʤʤʫ-
ʥʠʢʘʮʠʡ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʥʦʤʦʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʛʨʘʣʠ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʤʤʫʥʠʢʘ-
ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʯʝʪʘʝʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ: ʨʝʛʫʣʷʨʥʳʝ ʣʠʯʥʳʝ ʚʩʪʨʝʯʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʞʠʚʦʡ ʢʦʥʪʘʢʪ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʳʩʪ-
ʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʧʨʦʩʳ. ʇʦʣʧʨʝʜʳ ʚʳʩʪʫʧʘʶʪ ʥʝ ʧʨʦʩʪʦ ʪʨʘʥʩʣʷʪʦʨʘʤʠ ʠʥʬʦʨʤʘ-
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ʮʠʠ, ʥʦ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʝʝ ʦʩʤʳʩʣʝʥʠʷ, ʛʝʥʝʨʘʪʦʨʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʩʦʘʚʪʦʨʘʤʠ ʫʧʨʘʚʣʝʥ-
ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʅʘʢʦʧʣʝʥʥʳʡ ʟʘ ʧʦʣʪʦʨʘ ʜʝʩʷʪʠʣʝʪʠʷ ʦʧʳʪ ʠ ʚʳʩʦʢʠʡ ʘʚʪʦʨʠʪʝʪ ʧʦʣʧʨʝʜʦʚ ʧʦʟʚʦʣʷ-
ʶʪ ʠʤ ʵʬʬʝʢʪʠʚʥʦ ʜʦʥʦʩʠʪʴ ʜʦ ʣʦʢʘʣʴʥʳʭ ʮʝʨʢʚʝʡ ʦʙʱʝʝ ʚʠʜʝʥʠʝ, ʘ ʨʫʢʦʚʦʜʩʪʚʫ ʉʦʶʟʘ ï ʧʦʣʫʯʘʪʴ 
ʜʦʩʪʦʚʝʨʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʥʘ ʤʝʩʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʚʝʪ ʥʘ ʢʣʶʯʝʚʦʡ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ 
ʩʣʝʜʫʶʱʝʤ: ʠʥʩʪʠʪʫʪ ʧʦʣʥʦʤʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʅʘʯʘʣʴʩʪʚʫʶʱʝʛʦ ʝʧʠʩʢʦʧʘ ʈʆʉʍɺɽ ʩʪʘʣ ʪʝʤ 
ʟʚʝʥʦʤ, ʢʦʪʦʨʦʝ ʧʨʝʚʨʘʪʠʣʦ ʨʘʟʨʦʟʥʝʥʥʳʝ ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʚ ʫʩʪʦʡʯʠʚʫʶ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʢʦʤ-
ʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʘ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʉʦʶʟʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʘʚʪʦʥʦʤʥʦʩʪʠ ʣʦ-
ʢʘʣʴʥʳʭ ʮʝʨʢʚʝʡ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʳʟʦʚʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʪʨʘʥʳ ʠ ʚʳʩʪʫʧʘʝʪ 
ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 
ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ǲȃȉ 41/ 

ǢǭǰǲǣǟǯǰǱǡǤǬǬǺǤ ǧǬǳǭǯǫǟǵǧǭǬǬǺǤ 
ǰǧǰǱǤǫǺ ǧ ǡǦǟǧǫǭǣǤǨǰǱǡǧǤ ǲǶǟǰǱǬǧǩǭǡ 
ǭǱǯǟǰǪǧ ǰǤǪǻǰǩǭǢǭ ǴǭǦǾǨǰǱǡǟ  

ǰǿȋȚȉȇȌ ǧȁǿȌ ǡȇȑǿȊțȄȁȇȖ 
ʘʩʧʠʨʘʥʪ 

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʣʦʣʝʪʢʦ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ 
ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʧʨʝʦʜʦʣʝʥʠʠ 
ʬʨʘʛʤʝʥʪʘʮʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʴʶ. ʇʦʢʘʟʘʥʦ, ʢʘʢ ʯʝʨʝʟ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʨʝʛʣʘʤʝʥʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʪʨʫʢʪʫʨʠʨʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ ʦʪ-
ʨʘʩʣʠ ï ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 
ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ï ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʧʦʣʥʝʥʠʝ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 
ʩʚʷʟʢʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʤʝʨʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, 
ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʯʪʦ ʚʢʣʶʯʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ ʚ ʮʠʬʨʦʚʦʡ ʢʦʥʪʫʨ ʩʪʘʥʦʚʠʪʩʷ ʩʝʛʦʜʥʷ ʫʩʣʦʚʠʝʤ ʜʦʩʪʫʧʘ 
ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʩʪʘʚʫ ʠ ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ ʚ ʵʪʠʭ ʩʠʩʪʝ-
ʤʘʭ ʚʣʠʷʝʪ ʥʘ ʢʦʥʬʠʛʫʨʘʮʠʶ ʙʝʥʝʬʠʮʠʘʨʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʛʦʜ ʦʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʛʨʘʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʮʠʬʨʦʚʠʟʘʮʠʷ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, 
ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 
 

GOVERNMENT INFORMATION SYSTEMS AND INTERACTION OF AGRICULTURAL INDUSTRY 
PARTICIPANTS 

 
Samykin Ivan Vitalievich 

 
Scientific adviser: Maloletko Alexander Nikolaevich 

 
Abstract: The article examines the role of state information systems in overcoming the fragmentation of digi-
talization of agriculture and the formation of a single digital space for the management of the industry. It is 
shown how, through the architecture and regulations of the functioning of state information systems, the inter-
action of key groups of industry participants ï federal and regional government bodies, agricultural producers, 
processing and logistics companies, financial organizations and development institutions ï is structured and 
the filling of agrarian policy with empirical data is ensured. Special attention is paid to the link between gov-
ernment information systems and government support measures. It is demonstrated that the inclusion of farms 
in the digital circuit is becoming a condition for access to agricultural policy tools today, and changes in the 
requirements for the composition and quality of data in these systems affect the configuration of beneficiaries 
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and the distribution of benefits from the introduction of digital solutions. 
Keywords: government information systems, agricultural policy, digitalization of agriculture, agricultural sector, 
agricultural producers, data management, government support measures 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʮʠʬʨʦʚʠʟʘʮʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʠ ʨʝʰʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʠ 
ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʴʶ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ, 
ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ, ʩʥʠʞʝʥʠʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʫʩʢʦʨʝʥʠʝ ʦʙʦʨʦ-
ʪʘ ʜʘʥʥʳʭ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʝʙʫʶʪ ʥʝ ʥʘʙʦʨʘ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ 
ʫʯʘʩʪʥʠʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʠ ʙʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʩʦʧʦʩʪʘʚʠʤʳ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ 
ʨʝʩʫʨʩʦʚ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ ʠ ʨʠʩʢʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
ʫʩʠʣʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʩʢʦʣʴʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʭʦ-
ʟʷʡʩʪʚʘ ʠ ʢʦʤʧʘʥʠʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʦʚ ʨʝʰʝʥʠʡ.  

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʯʝʨʝʟ ʧʨʠʟʤʫ çʜʠʣʝʤʤʳ ʟʘ-
ʢʣʶʯʝʥʥʦʛʦè [3, ʩ.23] - ʢʦʦʧʝʨʘʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ (ʦʙʤʝʥ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʝʡ, ʫʯʘʩʪʠʝ ʚ ʦʙʱʠʭ ʮʠʬʨʦʚʳʭ ʢʦʥʪʫʨʘʭ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ) ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦ-
ʢʠʡ ʩʦʚʦʢʫʧʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʨʘʟʨʦʟʥʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʦʜʥʘʢʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ ʠ ʫʢʣʦʥʝʥʠʠ ʦʪ ʦʙʱʠʭ ʧʨʘʚʠʣ, ʝʩʣʠ ʥʝʪ ʤʝʭʘʥʠʟ-
ʤʘ ʧʨʠʥʫʞʜʝʥʠʷ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʠʪʫʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 
ʧʝʨʝʭʦʜ ʦʪ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʢ ʢʦʦʧʝʨʘʪʠʚʥʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʘ-
ʚʠʣ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʮʠʬʨʦʚʳʭ ʧʨʦʮʝʜʫʨ. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʪʘʢʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ 
ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ, ʧʦʜʜʝʨʞʢʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʘʛʨʦʧʨʦʤʳʰ-
ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʬʦʨʤʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʠʦʙʨʝʪʘʝʪ 
ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʈʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʵʢʦʥʦʤʠʢʝ ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʝʜʠʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ 
[2, ʩ.23]. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʘ ʵʪʘ ʨʦʣʴ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʘʩʣʴ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʥʝʰʥʠʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʘʩʠʤʤʝʪʨʠʝʡ ʠʥʬʦʨʤʘ-
ʮʠʠ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʧʝʨʝʨʘʙʦʪʯʠʢʘʤʠ, ʧʦʩʨʝʜʥʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʭʦʟʷʡʩʪʚ ʠ ʢʦʤʧʘʥʠʡ ʥʝ ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʝʰʝʥʠʡ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʫʶ ʢʘʨ-
ʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʝ-
ʘʣʠʟʘʮʠʠ ʝʛʦ ʢʦʦʨʜʠʥʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ. ɻʦʩʫʜʘʨʩʪʚʦ ʬʦʨʤʠʨʫʝʪ ʥʦʨ-
ʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʩʪʘʚʫ ʠ ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʠʭ ʧʨʝʜʦʩʪʘʚ-
ʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʙʦʨ, ʦʙʨʘ-
ʙʦʪʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ 
ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʵʪʦʡ ʣʦʛʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʙʘʟʦʚʳʤ 
ʵʣʝʤʝʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ [4, ʩ.171]. 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚʳʧʦʣʥʷʶʪ ʥʝʩʢʦʣʴʢʦ 
ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ: 

- ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʯʝʪ ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʦʙʨʘʱʘʶʱʠʭʩʷ ʥʘ ʘʛʨʘʨʥʦʤ ʨʳʥʢʝ ʧʨʦʜʫʢʪʦʚ, ʤʝʨ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ); 
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- ʩʣʫʞʘʪ ʢʘʥʘʣʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʧʨʝʜʦ-
ʩʪʘʚʣʷʷ ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʧʦʜʘʯʠ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʠʷ ʩʫʙʩʠʜʠʡ, ʫʯʘʩʪʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʦʛʨʘʤʤʘʭ ʠ ʪ.ʜ.; 

- ʥʘ ʠʭ ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʠ ʧʨʦʛʥʦʟʥʘʷ ʙʘʟʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘ-
ʥʠʟʤʦʚ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʦʪ-
ʨʘʩʣʠ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʜ-
ʤʠʥʠʩʪʨʠʨʫʝʤʳʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʤʠ 
ʝʤʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ (ʨʠʩ. 1).  

 

 
ʉʡʪ. 1. ʍʞʝʞʩʙʤʵʦʴʞ ʡʦʭʧʩʥʙʯʡʧʦʦʴʞ ʪʡʪʫʞʥʴ ʪʞʤʵʪʣʧʜʧ ʮʧʠʸʢʪʫʛʙ [5] 

 
ɼʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʨʠʝʥʪʠʨʦʚʘ-

ʥʘ ʥʘ ʩʚʦʡ ʩʝʛʤʝʥʪ ʦʪʨʘʩʣʠ ʠ ʨʝʰʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʠʣʠ ʘʥʘʣʠʪʠʢʠ, ʦʜʥʘʢʦ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʦʪʨʘʩʣʝʚʳʝ ʜʘʥʥʳʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʝʨʚʠʩʦʚ ʚ ʬʦʨʤʘʪʝ çʦʜʥʦʛʦ ʦʢʥʘè [6]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʬʦʨʤʠʨʫʶʱʠʡ ʮʠʬʨʦʚʦʡ 
ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʟʘʜʘʶʱʠʡ ʨʘʤʢʠ 
ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʫʯʘʩʪʥʠʢʦʚ ʦʪʨʘʩʣʠ.  

ɺ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʜʝʡʩʪʚʦ-
ʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ, ʯʴʠ ʨʦʣʠ ʠ ʠʥʪʝʨʝʩʳ ʚ ʮʠʬʨʦʚʦʤ ʢʦʥʪʫʨʝ ʦʪʨʘʩʣʠ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠ-
ʘʣʴʥʳʝ ʦʪʣʠʯʠʷ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʬʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ï ʄʠʥʠʩʪʝʨʩʪʚʦ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʚʝʜʦʤʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʥʘʜʟʦʨʥʳʝ ʦʨʛʘ-
ʥʳ) ʚʳʩʪʫʧʘʶʪ ʠʥʠʮʠʘʪʦʨʘʤʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ, ʟʘʜʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠ ʢʘʯʝʩʪʚʫ 
ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʝʯʝʥʴ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʫʩʪʘʥʘʚ-
ʣʠʚʘʶʪ ʬʦʨʤʘʪʳ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʘʛʨʝʛʠʨʦ-
ʚʘʥʥʳʝ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʘʛʨʘʨ-
ʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨ ʧʦʜʜʝʨʞʢʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 
ʦʮʝʥʢʠ ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. 
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ʉʣʝʜʫʶʱʝʡ ʛʨʫʧʧʦʡ ʫʯʘʩʪʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʴʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʠʭ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʝʨʘʮʠʦʥ-
ʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʦʟʷʡʩʪʚ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʨʛʘʥʠʟʫʶʪ ʩʙʦʨ, 
ʧʝʨʚʠʯʥʫʶ ʧʨʦʚʝʨʢʫ ʠ ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʩʦʧʨʦʚʦʞʜʘʶʪ ʧʨʦʮʝʩʩ ʦʪʯʝʪʥʦʩʪʠ ʠ 
ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʛʦʩʧʦʜʜʝʨʞʢʠ. ɼʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʘʛʨʘʨʥʦʡ ʦʪʨʘʩʣʠ ʩʫʙʲʝʢʪʘ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠ-
ʪʠʢʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ.  

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʥʘʧʦʣʥʷʝʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʛʨʘʶʪ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ. ʀʤʝʥʥʦ ʦʥʠ 
ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ, ʧʦʛʦʣʦʚʴʝ, ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʜʚʠʞʝʥʠʡ ʧʘʨʪʠʡ ʧʨʦʜʫʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ ʠ ʟʝʤʝʣʴ, ʫʯʘʩʪʠʠ ʚ ʤʝʨʘʭ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ɼʣʷ ʵʪʠʭ ʫʯʘʩʪʥʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʳʩʪʫʧʘʝʪ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʢʘʥʘ-
ʣʦʤ ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ ʠ ʨʝʩʫʨʩʘʤ - ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʬʦʨʤʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫ-
ʤʝʥʪʳ, ʧʦʜʘʶʪʩʷ ʟʘʷʚʢʠ ʥʘ ʩʫʙʩʠʜʠʠ ʠ ʠʥʳʝ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʢʘʯʝ-
ʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠ ʫʯʝʪʫ. 

ʆʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʠ ʩʤʝʞʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʘʥʢʠ, ʩʪʨʘʭʦʚʳʝ, ʣʠʟʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ, 
ʠʥʩʪʠʪʫʪʳ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʪʘʚʱʠʢʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ). ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʧʨʠ ʢʨʝʜʠʪʦʚʘʥʠʠ ʠ ʩʪʨʘʭʦʚʘʥʠʠ 
ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʮʝʥʢʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘʤʠ ʠ ʨʠʩʢʦʚʦʛʦ ʧʨʦʬʠʣʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ, 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʠʥ-
ʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʘʛʨʦʙʠʟʥʝʩʘ ʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ. ʏʝʨʝʟ ʥʠʭ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʘʚʘ ʜʦ-
ʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʨʚʠʩʘʤ, ʘ ʪʘʢʞʝ ʟʘʢʨʝʧʣʷʶʪʩʷ ʬʦʨʤʘʪʳ ʮʠʬʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 
ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ.  

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʝʣʴʩʢʦ-
ʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 29.12.2006 
ˉ 264-ʌɿ çʆ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè [1].ʏʝʨʝʟ ʨʝʛʣʘʤʝʥʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʘʝʪʩʷ, ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʯʠʪʘʶʪʩʷ 
ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ: ʢʘʢʠʝ ʚʠʜʳ ʧʨʦʜʫʢʮʠʠ ʧʦʜʣʝʞʘʪ ʫʯʝʪʫ, ʢʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶʯʝʥʳ ʚ ʤʦ-
ʥʠʪʦʨʠʥʛ, ʢʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʠ ʪ.ʜ. ʊʝʤ ʩʘʤʳʤ 
ʘʨʭʠʪʝʢʪʫʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʝʨʝʯʝʥʴ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʦʪʨʘʞʘʶʪ ʚʳ-
ʙʦʨ ʚ ʧʦʣʴʟʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʙʝʥʝʬʝʮʠʘʨʦʚ.  

ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʜʘʥʥʳʝ, ʘʢʢʫʤʫʣʠʨʫʝʤʳʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʪ-
ʨʘʩʣʠ, ʧʨʦʙʣʝʤʥʳʭ ʟʦʥʘʭ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʅʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘ-
ʮʠʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʢʘʥʘʣʦʤ ʜʦʚʝʜʝʥʠʷ 
ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʧʨʦʮʝʩʩʳ 
ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʥʘ ʩʫʙʩʠʜʠʠ, ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʨʝʝʩʪʨʘʭ ʧʦʣʫʯʘʪʝʣʝʡ ʧʦʜʜʝʨʞʢʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚʘ ʥʘ 
ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʘʭ, ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠ ʦʪʯʝʪʥʦʩʪʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʮʠʬ-
ʨʦʚʦʡ ʬʦʨʤʘʪ ʠ ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝ-
ʤʘʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʩʪʫʧ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʧʦʜʜʝʨʞʢʠ ʩʪʘʥʦʚʠʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ, ʪʦ ʝʩʪʴ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʪʘʢʦʡ ʧʦʜʜʝʨʞʢʝ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 
ʚʢʣʶʯʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʥʪʫʨʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʷʨʥʦʝ 
ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ. ʅʘ ʩʪʘʜʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʬʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʠʥʷʪʳʭ ʨʝ-
ʰʝʥʠʡ (ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ, ʜʦʩʪʠʛʘʶʪʩʷ ʣʠ ʟʘʜʘʥʥʳʝ ʘʛʨʘʨʥʦʡ 
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ʧʦʣʠʪʠʢʦʡ ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ, ʥʝ ʧʨʠʚʦʜʷʪ ʣʠ ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʨʳ ʢ ʠʩʢʘʞʝʥʠʶ ʨʳʥʦʯʥʳʭ ʩʪʠʤʫʣʦʚ, 
ʢʘʢ ʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ). ʇʦʵʪʦʤʫ ʧʨʠ ʚʟʷʪʦʡ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 
ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʨʘʩʣʠ ʯʝʨʝʟ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʥʥʦ ʧʦʣʥʦʪʘ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʘ ʵʪʠʭ ʩʠʩʪʝʤ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʠʝ ʵʬʬʝʢʪʳ ʧʦʣʠʪʠʢʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚʠʜʠʤʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʢʘʢʠʝ ʪʨʝʙʫʶʪ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʝʥʠʷ ʦʧʠʨʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʛʨʝʛʠʨʦʚʘʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ, ʥʦ ʠ ʥʘ ʙʦ-
ʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʦʪʨʘʩʣʝʚʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʨʛʝʪʠ-
ʨʦʚʘʥʠʷ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʧʘʨʘʤʝʪʨʳ ʚ ʦʪʚʝʪ ʥʘ 
ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʌʨʘʛʤʝʥʪʘʨʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʘʛʨʦʧʨʦʤʳʰ-
ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʠʣʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʩʦʧʦʩʪʘʚʠʤʳʝ ʠ ʨʝʧʨʝʟʝʥʪʘ-
ʪʠʚʥʳʝ ʜʘʥʥʳʝ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʶʪ ʢʣʶʯʝʚʳʤ ʤʝ-
ʭʘʥʠʟʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʫʯʝʪ, ʢʦʥʪʨʦʣʴ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ ʦʪʨʘʩʣʠ. ʆʮʝʥʢʘ ʨʦʣʝʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 
ʫʧʨʘʚʣʝʥʠʷ, ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʟʚʦʣʠʣʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʩʪʨʫʤʝʥ-
ʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʥʦ ʠ ʚʘʞʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʛʨʘʨʥʳʭ ʨʳʥ-
ʢʦʚ, ʩʥʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ. ɺʩʪʨʘʠʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 
ʢʦʥʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʨʝ-
ʞʠʤ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʘʶʪ ʧʘʨʘʤʝʪʨʳ ʚʢʣʶʯʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʝʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʛʦʜ ʦʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘ-
ʮʠʠ ʦʪʨʘʩʣʠ. 
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ʥʦʚʳʤ ʤʝʭʘʥʠʟʤʘʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ, ʚʥʝʜʨʷʝʤʳʤ ʚ 2024ï2025 ʛʦʜʘʭ. ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʢʦʨ-
ʨʫʧʮʠʷ ʠ ʪʝʥʝʚʦʡ ʩʝʢʪʦʨ ʩʦʭʨʘʥʷʶʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʦʟʜʘʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦ-
ʛʦ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʢʦʨʨʫʧʮʠʷ, ʵʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʘ 
 

CORRUPTION AND THE SHADOW ECONOMY IN CONTEMPORARY RUSSIA: SCALE, 
INTERCONNECTIONS, AND INSTITUTIONAL CHALLENGES 

 
Gichiev Ali Nabiyulaevich 

 
Abstract: This article examines the scale and dynamics of corruption and the shadow economy in the Russian 
Federation today. Based on current statistical data and expert assessments, the article analyzes the status of 
these phenomena, their interrelationships, and their impact on the country's economic security. Particular at-
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ʂʦʨʨʫʧʮʠʷ ʠ ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ʕʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʷʚʣʝʥʠʷ ʧʦʜʨʳʚʘʶʪ ʬʠʥʘʥʩʦ-
ʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʦʢʨʘʱʘʶʪ ʦʙʲʝʤ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʛʣʫʙʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʩʦʟʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝ-
ʧʷʪʩʪʚʠʷ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝ-
ʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ ʜʘʥʥʳʭ ʬʝʥʦʤʝʥʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ð ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʤʘʩʰʪʘʙʦʚ, ʜʠʥʘʤʠʢʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʘʩ-
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ʧʝʢʪʦʚ ʢʦʨʨʫʧʮʠʠ ʠ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʛʦʩʫ-
ʜʘʨʩʪʚʦʤ ʤʝʨ ʧʦ ʠʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʠʪʫʘʮʠʷ ʩ ʢʦʨʨʫʧʮʠʝʡ ʚ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ 
ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ. ɺ ʀʥʜʝʢʩʝ ʚʦʩʧʨʠʷʪʠʷ ʢʦʨʨʫʧʮʠʠ (Corruption Perceptions Index, CPI) ʟʘ 2025 
ʛʦʜ, ʧʫʙʣʠʢʫʝʤʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʚʠʞʝʥʠʝʤ Transparency International, ʈʦʩʩʠʷ ʧʦʣʫʯʠʣʘ 22 ʙʘʣʣʘ ʠʟ 
100 ʚʦʟʤʦʞʥʳʭ ʠ ʟʘʥʷʣʘ 157-ʝ ʤʝʩʪʦ ʠʟ 182 ʩʪʨʘʥ, ʨʘʟʜʝʣʠʚ ʜʘʥʥʫʶ ʧʦʟʠʮʠʶ ʩ ɻʦʥʜʫʨʘʩʦʤ, ɿʠʤʙʘʙʚʝ 
ʠ ʏʘʜʦʤ [1;2]. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʧʦʚʪʦʨʝʥʠʝʤ ʭʫʜʰʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ, ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʥʦʛʦ ʛʦʜʦʤ ʨʘʥʝʝ (22 ʙʘʣʣʘ, 154-ʝ ʤʝʩʪʦ), ʧʨʠ ʵʪʦʤ ʈʦʩʩʠʷ ʦʧʫʩʪʠʣʘʩʴ ʝʱʝ ʥʘ ʪʨʠ ʧʦʟʠʮʠʠ ʚ ʦʙʱʝʤ 
ʨʝʡʪʠʥʛʝ. ʕʢʩʧʝʨʪʳ Transparency International ʩʚʷʟʳʚʘʶʪ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʩ ʟʘʢʨʳʪʦʩʪʴʶ ʚʣʘʩʪʠ, ʜʘʚ-
ʣʝʥʠʝʤ ʥʘ ʥʝʟʘʚʠʩʠʤʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ [1]. 

ʉʪʘʪʠʩʪʠʢʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʧʨʝʩʪʫʧ-
ʥʦʩʪʠ. ɺ 2024 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 38,5 ʪʳʩ. ʧʨʝʩʪʫʧʣʝʥʠʡ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 
ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ 2023 ʛʦʜʘ (36,4 ʪʳʩ.) [3]. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʚʟʷʪʦʯʥʠʯʝʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʨʨʫʧ-
ʮʠʦʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ: ʝʩʣʠ ʚ 2023 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 55,7%, ʪʦ ʚ 2024 
ʛʦʜʫ ʜʦʩʪʠʛʣʘ 60,3%. ɺ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʚ ʚʟʷʪʦʯʥʠ-
ʯʝʩʪʚʘ ʚʦʟʨʦʩʣʦ ʥʘ 10%. 

ɺ ʨʘʤʢʘʭ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2024 ʛʦʜʫ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ: ʙʳʣʦ ʘʨʝʩʪʦʚʘʥʦ ʠʤʫʱʝʩʪʚʘ ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ ʥʘ ʩʫʤʤʫ 25 ʤʣʨʜ ʨʫʙʣʝʡ, ʘ ʦʙʱʘʷ ʩʫʤʤʘ ʧʨʝ-
ʩʝʯʝʥʥʳʭ ʭʠʱʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 35 ʤʣʨʜ ʨʫʙʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 26 ʤʣʨʜ ʨʫʙʣʝʡ ʚʦʟʚʨʘʱʝʥʦ 
ʛʨʘʞʜʘʥʘʤ. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ (ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ) ʚ 2024 ʛʦʜʫ ʧʨʦ-
ʚʝʨʠʣʘ ʧʦ ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʙʦʣʝʝ 40 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʠ ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʛʦʩ-
ʩʣʫʞʘʱʠʭ, ʧʦʟʚʦʣʷʶʱʫʶ ʙʘʥʢʘʤ ʵʬʬʝʢʪʠʚʥʝʝ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ [4]. 

ʆʮʝʥʢʠ ʤʘʩʰʪʘʙʦʚ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝ-
ʪʦʜʦʣʦʛʠʠ ʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ, ʦʟʚʫʯʝʥ-
ʥʦʡ ʛʣʘʚʦʡ ʚʝʜʦʤʩʪʚʘ ɸʥʪʦʥʦʤ ʉʠʣʫʘʥʦʚʳʤ ʚ ʦʢʪʷʙʨʝ 2025 ʛʦʜʘ, ʫʨʦʚʝʥʴ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʩʪʘʚ-
ʣʷʝʪ ʦʢʦʣʦ 10ï12% ɺɺʇ [5]. ʆʜʥʘʢʦ ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʩʧʝʨʪʳ ʧʨʠʚʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʮʝʥ-
ʢʠ ð ʧʦʨʷʜʢʘ 15ï20% ɺɺʇ, ʠʣʠ ʦʢʦʣʦ 30ï40 ʪʨʣʥ ʨʫʙʣʝʡ [6; 7]. ʊʘʢʠʝ ʨʘʩʭʦʞʜʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʝʡ, ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ 
ʥʝʜʦʩʪʘʪʢʠ ʚ ʪʨʘʢʪʦʚʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʨʳʪʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ ʠ ʥʝʬʦʨʤʘʣʴʥʦʡ ʟʘʥʷʪʦʩʪʠ [8]. 

ɸʥʘʣʠʪʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʝʥʝʚʦʛʦ ʙʠʟʥʝʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʘʢʠʭ ʩʝʢ-
ʪʦʨʘʭ, ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʘʣʳʡ ʙʠʟʥʝʩ, ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʠ ʩʬʝʨʘ ʫʩʣʫʛ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ (ʦʥʣʘʡʥ-ʢʘʩʩʳ, ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥ-
ʥʳʤʠ, ʘʥʘʣʠʟ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ), ʪʝʥʝʚʦʡ ʩʝʢʪʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʘ ʩʭʝʤʳ 
ʫʭʦʜʘ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ. ɺ 2024 ʛʦʜʫ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ ʧʨʝʜʦʪʚʨʘʪʠʣ 
ʚʳʚʦʜ ʚ ʪʝʥʝʚʦʡ ʦʙʦʨʦʪ 500 ʤʣʨʜ ʨʫʙʣʝʡ, ʯʪʦ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʢʦʣʦ 1,2ï1,7% 
ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʙʲʝʤʘ ʪʝʥʝʚʦʛʦ ʩʝʢʪʦʨʘ [7]. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʤʘʩʰʪʘʙʦʚ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚʳʩʪʫʧʘʝʪ ʥʝʬʦʨʤʘʣʴʥʘʷ ʟʘʥʷ-
ʪʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ III ʢʚʘʨʪʘʣʝ 2024 ʛʦʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʳʭ ʚ ʥʝʬʦʨʤʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʜʦ-
ʩʪʠʛʣʘ 15,8 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʣʠ 21,3% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘ-
ʟʘʪʝʣʝʤ ʩ 2016 ʛʦʜʘ. ʇʨʠʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2023 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 11,7% [9]. 

ʇʦ ʦʮʝʥʢʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʌ, ʚ ʪʝʥʝʚʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʧʦʪʝʥ-
ʮʠʘʣʴʥʦ ʨʘʙʦʪʘʶʪ 6,5 ʤʣʥ ʨʦʩʩʠʷʥ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʘ ʄʠʥʪʨʫʜʘ ɸʥʪʦʥ ʂʦʪʷʢʦʚ ʚ ʦʢʪʷʙʨʝ 2025 ʛʦʜʘ ʩʦ-
ʦʙʱʠʣ, ʯʪʦ ʚ ʪʝʥʝʚʦʤ ʩʝʢʪʦʨʝ ʟʘʥʷʪʦ ʧʨʠʤʝʨʥʦ 5 ʤʣʥ ʯʝʣʦʚʝʢ, ʦʪʤʝʪʠʚ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʘʷ 
ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ɿʘ ʧʝʨʚʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 2025 ʛʦʜʘ ʈʦʩʪʨʫʜ ʚʳʷʚʠʣ ʙʦʣʝʝ 
470 ʪʳʩʷʯ ʥʝʣʝʛʘʣʴʥʦ ʟʘʥʷʪʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ ʥʘ 100 ʪʳʩʷʯ ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 
ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ [10]. 

ʕʢʩʧʝʨʪʳ ʩʚʷʟʳʚʘʶʪ ʨʦʩʪ ʥʝʬʦʨʤʘʣʴʥʦʡ ʟʘʥʷʪʦʩʪʠ ʩ ʧʨʘʢʪʠʢʦʡ ʧʝʨʝʚʦʜʘ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʩʦ-
ʪʨʫʜʥʠʢʦʚ ʥʘ ʨʝʞʠʤ ʩʘʤʦʟʘʥʷʪʦʩʪʠ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʥʘ ʥʘʣʦʛʘʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʟʥʦʩʘʭ, ʘ ʪʘʢʞʝ ʩ ʧʦʜ-
ʤʝʥʦʡ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩʪʘʪʫʩʦʤ ʩʘʤʦʟʘʥʷʪʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʱʝʤʣʝʥʠʶ ʧʨʘʚ ʥʘʝʤʥʳʭ ʩʦʪʨʫʜ-
ʥʠʢʦʚ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʪʘʢʘʷ ʧʨʘʢʪʠʢʘ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʛʨʘʞʜʘʥ, ʣʠ-
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ʰʘʷ ʠʭ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʩʦʮʠʘʣʴʥʳʤ ʚʳʧʣʘʪʘʤ. 
ʂʦʨʨʫʧʮʠʷ ʠ ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚ-

ʣʝʥʥʳʝ ʷʚʣʝʥʠʷ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʨʦʩʪ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʷʤʦ ʧʨʦʧʦʨ-
ʮʠʦʥʘʣʝʥ ʨʦʩʪʫ ʢʦʨʨʫʧʮʠʠ. ʂʦʨʨʫʧʮʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʟʜʘʚʘʷ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʭʦʜʘ ʙʠʟʥʝʩʘ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʧʨʘʚʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʛʝʥʝʨʠʨʫʝʪ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʢʫʧʘ 
ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʟʘʤʳʢʘʷ ʧʦʨʦʯʥʳʡ ʢʨʫʛ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʚ ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʣʘ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢ-
ʪʝʨ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝʤʫ ʦʪ-
ʥʦʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʫʛʨʦʟʫ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʯʝʨʝʟ ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʘʢ ʫʢʣʦʥʝʥʠʝ ʦʪ 
ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ, ʥʝʣʝʛʘʣʴʥʳʡ ʦʙʦʨʦʪ ʩʨʝʜʩʪʚ ʠ ʩʥʠʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʂʘʢ 
ʧʦʜʯʝʨʢʠʚʘʶʪ ʵʢʩʧʝʨʪʳ, ʦʙʘ ʷʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʜʨʳʚʘʶʪ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ 
ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʛʣʫʙʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʧʦʜʨʳʚʘʷ ʜʦʚʝʨʠʝ ʛʨʘʞʜʘʥ ʢ ʠʥʩʪʠʪʫʪʘʤ ʚʣʘʩʪʠ. 

ɺ 2024ï2025 ʛʦʜʘʭ ʚ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʳ ʘʥʪʠʢʦʨʨʫʧʮʠ-
ʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʂʣʶʯʝʚʳʤ ʠʟʤʝʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʝʞʝʛʦʜʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʯʠ-
ʥʦʚʥʠʢʦʚ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʨʝʞʠʤʫ ʢʦʥʪʨʦʣʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚʥʝʩʝʥ-
ʥʳʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɼʫʤʫ 10 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ ʛʨʫʧʧʦʡ ʩʝʥʘʪʦʨʦʚ ʠ ʜʝʧʫʪʘʪʦʚ ʚʦ ʛʣʘʚʝ ʩ ʨʫʢʦʚʦʜʠ-
ʪʝʣʝʤ ʂʦʤʠʪʝʪʘ ɻʦʩʜʫʤʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʢʦʨʨʫʧʮʠʠ ɺʘʩʠʣʠʝʤ ʇʠʩʢʘʨʝʚʳʤ, ʙʳʣʠ 
ʧʨʠʥʷʪʳ ʚ ʧʝʨʚʦʤ ʯʪʝʥʠʠ 16 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ [11]. 

ʅʦʚʳʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʩʚʝʜʝʥʠʷ ʦ ʜʦʭʦʜʘʭ ʠ ʨʘʩʭʦʜʘʭ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ 
ʣʠʰʴ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʩʥʦʚʘʥʠʡ ð ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ 
ʠʤʫʱʝʩʪʚʘ ʥʘ ʩʫʤʤʫ, ʧʨʝʚʳʰʘʶʱʫʶ ʜʦʭʦʜ ʯʠʥʦʚʥʠʢʘ ʠ ʝʛʦ ʩʝʤʴʠ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ ʛʦʜʘ. ʆʙʷʟʘ-
ʪʝʣʴʥʦʝ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʩʣʫʞʙʫ, ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ ʚ ʦʪʜʝʣʴʥʳʝ ʦʨʛʘ-
ʥʠʟʘʮʠʠ, ʥʘʟʥʘʯʝʥʠʠ ʥʘ ʜʦʣʞʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʟ 
ʦʜʥʦʛʦ ʦʨʛʘʥʘ ʚʣʘʩʪʠ ʚ ʜʨʫʛʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʤʝʥʘ ʧʫʙʣʠʯʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 
ʜʦʭʦʜʘʭ ʯʣʝʥʦʚ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ. ɺ 2024 ʛʦ-
ʜʫ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʝʣ ʦʢʦʣʦ 5400 ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʝʜʠʪʥʦ-ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʟʘʪʨʦ-
ʥʫʣʠ ʙʦʣʝʝ 22 000 ʶʨʠʜʠʯʝʩʢʠʭ ʠ 46 000 ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʠ ʚʳʷʚʠʣ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʫʤʤʫ ʩʚʳʰʝ 39 ʤʣʨʜ 
ʨʫʙʣʝʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʢʦʥʪʨʘʢʪʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʄʝʪʦʜʳ ʣʝʛʘʣʠʟʘʮʠʠ ʧʨʝʩʪʫʧʥʳʭ ʜʦʭʦ-
ʜʦʚ ʪʘʢʞʝ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʷ: ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʨʝʞʝ ʧʨʠʙʝʛʘʶʪ ʢ ʩʣʦʞʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʩʭʝʤʘʤ ʠ 
ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘʣʠʯʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʙʘʥʢʦʚʩʢʠʝ ʩʯʝʪʘ ʣʠʮ, ʬʦʨʤʘʣʴʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ 
ʩ ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʜʦʭʦʜʳ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
çʦʩʝʜʘʶʪè ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʢʪʠʚʘʭ ð ʥʝʜʚʠʞʠʤʦʤ ʠʤʫʱʝʩʪʚʝ ʠ ʧʨʝʜʤʝʪʘʭ ʨʦʩʢʦʰʠ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ʠ ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʦʩʪʘʶʪʩʷ ʚ ʯʠʩ-
ʣʝ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʚʳʟʦʚʦʚ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ 
ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʠʥʩʪʠʪʫ-
ʮʠʦʥʘʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʦʙʘ ʷʚʣʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ. 
ʉʦʭʨʘʥʷʶʱʠʡʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʦʬʠʮʠʘʣʴʥʳʤʠ ʠ ʵʢʩʧʝʨʪʥʳʤʠ ʦʮʝʥʢʘʤʠ ʤʘʩʰʪʘʙʦʚ ʪʝ-
ʥʝʚʦʛʦ ʩʝʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦ ʥʠʟʢʠʝ ʧʦʟʠʮʠʠ ʈʦʩʩʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ ʚʦʩʧʨʠʷʪʠʷ ʢʦʨ-
ʨʫʧʮʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ, ʪʘʢ ʠ 
ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʜʦʣʞʥʦ ʩʪʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, 
ʩʦʯʝʪʘʶʱʝʝ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨ ʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦ-
ʟʨʘʯʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʊʦʣʴʢʦ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ ʛʣʫʙʠʥʥʫʶ ʚʟʘʠʤʦ-
ʩʚʷʟʴ ʢʦʨʨʫʧʮʠʠ ʠ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. 
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ǲǣǩ 11/ 

ǮǭǡǺǷǤǬǧǤ ǮǯǭǧǦǡǭǣǧǱǤǪǻǬǭǰǱǧ Ǳǯǲǣǟ8 
ǫǤǱǭǣǺ ǧ ǭǵǤǬǩǟ ǼǳǳǤǩǱǧǡǬǭǰǱǧ 

ǴǿȏȔǿȊǞȁǿ ǡȇȉȑȍȏȇȞ ǰȄȏȂȄȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

ɻɹʆʋɺʆ ʈʂ çʂʨʳʤʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʌʝʚʟʠ ʗʢʫʙʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʨʘʙʦʪʢʫ ʧʝʨʩʦ-
ʥʘʣʘ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ʇʨʝʜʣʦʞʝʥʘ ʢʦʤ-
ʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 
ʪʨʫʜʘ. ɺʳʷʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʙʦʩʥʦ-
ʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦ-
ʥʘʣʘ, ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ. 
 

IMPROVING LABOR PRODUCTIVITY: METHODS AND EFFICIENCY ASSESSMENT 
 

Karkhaleva Victoria Sergeevna 
 

Abstract: the article examines modern methods of increasing labor productivity in industrial enterprises. The 
analysis of the main factors affecting personnel output is carried out. Organizational, technical and 
motivational methods are systematized. A comprehensive methodology for assessing the economic efficiency 
of measures to increase labor productivity is proposed. Typical mistakes in implementing productivity 
improvement programs are identified. The necessity of a systematic approach to labor productivity 
management is substantiated. 
Key words: labor productivity, improvement methods, efficiency, personnel motivation, lean manufacturing, 
labor rationing. 

 
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 
ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ, ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ 
ʞʝʣʘʪʝʣʴʥʳʤ, ʘ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘè ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʝʞʝ-
ʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 5% ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ-ʫʯʘʩʪʥʠʢʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 
ʧʨʘʢʪʠʢʘ, ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʚʳʙʦʨʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʦʮʝʥʢʝ 
ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʦʜʥʠʤ ʨʘ-
ʙʦʪʥʠʢʦʤ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʅʘ ʝʸ ʚʝʣʠʯʠʥʫ ʚʣʠʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɺʪʦ-
ʨʫʶ ʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ï ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʠ ʢʦʦʧʝʨʘʮʠʠ ʪʨʫ-
ʜʘ, ʩʦʩʪʦʷʥʠʝ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʣʦʛʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘ-
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ʝʪ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ, ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʝʨʩʦʥʘʣʘ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ 
ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ 150 ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʟʘ 2023ï2025 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴ-
ʰʠʡ ʚʢʣʘʜ ʚ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʥʦʩʷʪ ʪʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (42% ʧʨʠʨʦʩʪʘ), ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (35%) ʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ (23%). ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦ-
ʜʘ ʟʘʚʠʩʠʪ ʦʪ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚ-
ʥʳʝ ʛʨʫʧʧʳ: ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʝ. ʂʘʞʜʘʷ ʠʟ ʛʨʫʧʧ ʚʢʣʶʯʘʝʪ ʢʦʥʢʨʝʪʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʟʘ-
ʤʝʥʘ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʩʪʘʥʢʦʚ ʩ ʯʠʩʣʦ-
ʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʏʇʋ) ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚʳʨʘʙʦʪʢʫ ʥʘ 30ï40% ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ 
ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʥʘʣʘʜʢʫ ʠ ʩʥʠʞʝʥʠʷ ʙʨʘʢʘ . ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʂʣʶʯʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʳʩʪʫʧʘʶʪ: ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝ-
ʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (Lean), ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʠʨʦʚʘ-
ʥʠʷ ʪʨʫʜʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʟʥʘʸʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ç5Sè (ʩʦʨʪʠʨʦʚʢʘ, ʩʦʙʣʶʜʝʥʠʝ ʧʦʨʷʜʢʘ, 
ʩʦʜʝʨʞʘʥʠʝ ʚ ʯʠʩʪʦʪʝ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ). ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʪʦʣʴʢʦ ʚʥʝʜʨʝ-
ʥʠʝ ʩʠʩʪʝʤʳ 5S ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ 15ï20%. 

ʄʦʪʠʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʤʘʪʝʨʠʘʣʴʥʦʝ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ. ʂ ʥʠʤ ʦʪ-
ʥʦʩʷʪʩʷ: ʩʜʝʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ, ʧʨʝʤʠʨʦʚʘʥʠʝ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤ, ʩʠʩʪʝʤʳ ʛʨʝʡʜʦʚ, ʧʨʦʛʨʘʤʤʳ 
ʧʨʠʟʥʘʥʠʷ ʟʘʩʣʫʛ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʩʠʩʪʝʤʘ KPI (ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ), ʫʚʷʟʳʚʘʶʱʘʷ ʦʧʣʘʪʫ ʪʨʫʜʘ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘ-
ʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʮʠʢʣʘ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ 
ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʘʢʪʠʢʘ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚʳʷʚʣʷʝʪ ʨʷʜ ʩʠʩʪʝʤʥʳʭ 
ʦʰʠʙʦʢ. ʇʝʨʚʘʷ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʷʟʢʠ ʢ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʝʨʦ-
ʧʨʠʷʪʠʷ ʚʥʝʜʨʷʶʪʩʷ ʭʘʦʪʠʯʥʦ, ʙʝʟ ʫʯʸʪʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ. ɺʪʦʨʘʷ ʦʰʠʙʢʘ ï
 ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘ-
ʮʠʠ, ʟʘʙʳʚʘʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ʊʨʝʪʴʷ ʦʰʠʙʢʘ ï ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʠʟ-
ʤʝʨʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʟʦʚʦ, ʙʝʟ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʜʠʥʘʤʠʢʝ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʦʰʠʙʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 
1. ʈʘʟʨʘʙʦʪʘʪʴ ʜʦʨʦʞʥʫʶ ʢʘʨʪʫ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʩʨʦʢʘʤʠ ʠ ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʤʠ; 
2. ɺʢʣʶʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʫ KPI ʣʠʥʝʡʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ; 
3. ʇʨʦʚʦʜʠʪʴ ʝʞʝʤʝʩʷʯʥʳʡ ʘʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʧʣʘʥʦʚʳʭ; 
4. ʉʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. 
ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 
ɺʦ-ʧʝʨʚʳʭ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ 

ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʢʦʤ-
ʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠ-
ʤʫʣʠʨʦʚʘʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʘʷ ʨʘʩʯʸʪ ʚʳʨʘʙʦʪʢʠ, 
ʪʨʫʜʦʸʤʢʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʠʟʤʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʠ 
ʦʙʦʩʥʦʚʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ (ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 
ʬʘʢʪʦʨʘ, ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʳ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʨʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʦʚʣʝʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦʮʝʩʩʳ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ǩǭǬǩǲǯǤǬǱǬǺǤ ǮǯǤǧǫǲǸǤǰǱǡǟ ǧ 
ǭǢǯǟǬǧǶǤǬǧǾ ǯǭǰǰǧǨǰǩǭǢǭ ǰǮǢ-ǼǩǰǮǭǯǱǟ 

Ƕȇȅȍȁǿ ǤȊȇȆǿȁȄȑǿ ǧȂȍȏȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 
ʨʘʟʚʠʪʠʷ ʵʢʩʧʦʨʪʘ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʉʇɻ) ʠʟ ʫʩʠʣʝʥʠʷ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ 
ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʦʩʩʠʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʩʞʠʞʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʪʨʘʩʣʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʢʠ ʉʇɻ, ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʨʢʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʣʠʷʥʠʷ ʩʘʥʢʮʠʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʣʶ-
ʯʝʚʳʭ ʧʨʦʝʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʜʨʘʡʚʝʨʳ ʨʦʩʪʘ ʠ ʩʠʩʪʝʤʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 
ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ-ɻ ʢʩʧʦʨʪʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʇɻ, ʵʢʩʧʦʨʪ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʈʦʩʩʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʞʝʥʠʷ, ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʠʡ ʨʳʥʦʢ, ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ɸʨʢʪʠʢʘ, ʩʘʥʢʮʠʠ. 

 
COMPETITIVE ADVANTAGES AND LIMITATIONS OF RUSSIAN LNG EXPORT DEVELOPMENT 

 
Chizhova Elizaveta Igorevna 

  
 
Abstract: The purpose of this study is to analyze the competitive advantages and limitations of Russian 
liquefied natural gas (LNG) export development in the context of global energy market transformation and 
increasing sanctions pressure. The research examines Russiaôs resource potential, geographical and logistical 
features, technological developments in gas liquefaction, as well as institutional and economic factors affecting 
industry competitiveness. Particular attention is paid to transportation challenges, dependence on Arctic 
infrastructure, and the impact of sanctions on key projects. As a result, the main growth drivers and systemic 
constraints of Russian LNG exports are identified. 
Key words: LNG, export, Russia, competitive advantages, sanctions, Northern Sea Route, liquefaction 
technologies, cost, Arctic, energy market. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ, ʨʦʩʪʦʤ ʩʧʨʦʩʘ ʥʘ ʧʨʠʨʦʜʥʳʡ 
ʛʘʟ ʠ ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ ʵʢʩʧʦʨʪʝʨʘʤʠ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʠʛʨʘʝʪ 
ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ (ʉʇɻ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʛʠʙʢʦʩʪʴ ʧʦʩʪʘʚʦʢ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʨʫʙʦʧʨʦʚʦʜ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʈʦʩʩʠʷ, ʦʙʣʘʜʘʷ ʢʨʫʧʥʝʡʰʠʤʠ ʟʘʧʘʩʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʉʇɻ ʢʘʢ ʩʪʨʘ-
ʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʫʢʨʝʧʣʝʥʠʷ ʩʚʦʠʭ ʧʦʟʠʮʠʡ ʥʘ ʤʠʨʦʚʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ 
ʦʯʝʚʠʜʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʦʪʨʘʩʣʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ 
ʩʣʦʞʥʦʩʪʠ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʩʝʢʪʦʨʘ ʢ ʥʦʚʳʤ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʋʩʠʣʝʥʠʝ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝ-
ʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʠʨʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝ-
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ʙʫʶʪ ʧʝʨʝʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʈʦʩʩʠʠ ʥʘ ʨʳʥʢʝ ʉʇɻ ʠ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶ-
ʱʠʭ ʝʛʦ ʨʘʟʚʠʪʠʝ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 
ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʉʇɻ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʉʇɻ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʈʦʩʩʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʢ 
2035 ʛʦʜʫ ʜʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦ 140 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ, ʟʘʥʷʚ 20 % ʦʪ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʉʇɻ. ʆʩʥʦʚʦʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʞʥʳ ʧʦʩʣʫʞʠʪʴ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʧʨʠ-
ʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʢʦʥʢʫʨʝʥʪʥʘʷ ʣʦʛʠʩʪʠʢʘ. ʅʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʌ ʧʦ ʦʙʲʝʤʘʤ ʵʢʩʧʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʯʝʪ-
ʚʝʨʪʦʤ ʤʝʩʪʝ, ʫʩʪʫʧʘʷ ʂʘʪʘʨʫ, ɸʚʩʪʨʘʣʠʠ ʠ ʉʐɸ. 

ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 20% ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʴʰʠʭ 
ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʉʇɻ. ʇʦ ʤʥʝʥʠʶ ʜ. ʵ. ʥ., ʧʨʦʬʝʩʩʦʨʘ ɺʳʩʰʝʡ ʰʢʦʣʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʤʝʥʝʜʞʤʝʥʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ɸʣʝʢʩʝʷ ʌʘʜʝ-
ʝʚʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ ʚʧʝʯʘʪʣʷʝʪ, ʪʦʣʴʢʦ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 
100 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ, ʧʨʠ ʵʪʦʤ 90% ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ɸʨʢʪʠʢʝ ʜʦʙʳʚʘʝʪʩʷ ʥʘ 
ʩʫʰʝ [4]. ʇʦ ʩʦʦʙʱʝʥʠʶ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ ʦʪ 30 ʷʥʚʘʨʷ 2025 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʚ 
2024 ʛʦʜʫ ʦʪʢʨʳʪʦ 39 ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ 295,5 ʤʣʨʜ. ʢʫʙ. ʤ ʧʨʠ-
ʨʦʜʥʦʛʦ ʛʘʟʘ ʠ 40,4 ʤʣʥ ʪ. ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʈʦʩʩʠʷ ʨʘʩʧʦʣʘʛʘʝʪ 35 ʫʥʠʢʘʣʴʥʳʤʠ, 151 ʢʨʫʧʥʳʤʠ, 146 
ʩʨʝʜʥʠʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʈʦʩʩʠʠ ʚ ʪʦʨʛʦʚʣʝ ʉʇɻ, ʥʘʰʘ ʩʪʨʘʥʘ 
ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʢʘʢ ʚ ʩʪʨʘʥʳ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʚ 
ʩʪʨʘʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʈʌ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʘʢ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʉʇɻ ʧʦ ʉʝʚʝʨʥʦʤʫ ʤʦʨʩʢʦʤʫ ʧʫʪʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫʜʘʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 
ʜʦʩʪʘʚʢʠ ʛʘʟʘ ʥʘ 25%. ʂʨʦʤʝ ʪʦʛʦ, ʈʦʩʩʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ ʉʇɻ ʤʘʨʰʨʫʪʳ ʩ 
ʟʦʥʘʤʠ ʚʳʩʦʢʠʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʪʘʢʠʝ ʢʘʢ ʟʦʥʳ ʂʨʘʩʥʦʛʦ ʤʦʨʷ, ʇʘʥʘʤʩʢʠʡ ʢʘʥʘʣ, ʆʨʤʫʟʩʢʠʡ 
ʧʨʦʣʠʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʤʘʨʰʨʫʪʳ ʯʝʨʝʟ ʉʫʵʮʢʠʡ ʢʘʥʘʣ. ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦ-
ʨʦʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʈʌ ʢʘʢ ʵʢʩʧʦʨʪʝʨʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʉʇɻ, 44% ʤʦʱʥʦʩʪʝʡ ʨʘʩʧʦʣʘʛʘ-
ʶʪʩʷ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ 
ʟʘʪʨʘʪ ʥʘ ʜʦʙʳʯʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʇɻ (ʥʘʧʨʠʤʝʨ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʝʚʝʨʥʦʛʦ ʟʘʚʦʟʘ).  ʉʦʛʣʘʩʥʦ ʧʣʘʥʦʚʦ-
ʤʫ ʛʨʘʬʠʢʫ ʚʚʦʜʘ ʤʦʱʥʦʩʪʝʡ ʜʦ 2035 ʛʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʢʘʢ ɸʨʢʪʠʢ ʉʇɻ-2 ʊ1-ʊ3 
(2025ʛ.), ʈʫʩʍʠʤɸʣʴʷʥʩ T1-T3 (2030 ʛ.), ʆʙʩʢʠʡ ɻʍʂ (2035ʛ.), ʄʫʨʤʘʥʩʢʠʡ ʉʇɻ (2030ʛ.), ʗʢʫʪʩʢʠʡ ʉʇɻ 
(2035ʛ.), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʉʇɻ (2035ʛ.). ʀʟ 6 ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ 4 ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ɸʨʢʪʠʯʝʩʢʦʡ 
ʟʦʥʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 76% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʚʦʜʠʤʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʈʦʩʩʠʠ (57,2 ʤʣʥ ʪ./ʛ)[15]. 

ʊʘʢʞʝ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʉʇɻ ʠʟ ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝ-
ʛʠʦʥʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʤʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʘʟʦʚʦʟʦʚ 
ʘʨʢʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʉʉʂ çɿʚʝʟʜʘè. ɼʣʷ ʧʨʦʝʢʪʘ ɸʨʢʪʠʢ ʉʇɻ-2 ʅʆɺɸʊʕʂ ʟʘʢʘʟʘʣ 15 ʛʘʟʦʚʦʟʦʚ 
ʣʝʜʦʚʦʛʦ ʢʣʘʩʩʘ ARC-7, ʦʜʥʘʢʦ ʢ ʣʝʪʫ 2024 ʛʦʜʘ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʚʩʝʛʦ ʣʠʰʴ 5. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʜʫʪ-
ʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʂʠʪʘʡʩʢʠʤʠ ʧʘʨʪʥʸʨʘʤʠ ʩ ʮʝʣʴʶ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʪʘʚʰʠʭʩʷ ʛʘʟʦʚʦʟʦʚ.  

ɼʨʫʛʠʤ ʟʥʘʯʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʵʢʩʢʣʶʟʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ DMR ï 11ʤʣʥ ʪ. (ʉʘʭʘʣʠʥ-
2), APC3MR ï 19,5 ʤʣʥ ʪ. (ʗʤʘʣ ʉʇɻ), MFC (ɸʨʢʪʠʢ ʉʇɻ-2)-6,6 ʤʣʥ ʪ. ɺ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ɸʨʢʪʠʯʝʩʢʠʡ ʢʘʩʢʘʜ ï 5 ʤʣʥ ʪ. ʠ ɸʨʢʪʠʯʝʩʢʠʡ ʤʠʢʩ ï 33,6 ʤʣʥ ʪ. 
ʉʨʝʜʠ ʟʘʷʚʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʜʝʣʷʶʪ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʶ ʕʥʝʨʛʠʷ ɺʦʩʪʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʥʠʨʫʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ MFC ʥʘ 13,1 ʤʣʥ ʪ. ɼʘʥʥʳʝ ʧʨʦʝʢʪʳ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ 
ʧʦʣʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʠʟ çʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭè ʩʪʘʥ. ʈʘʟʨʘʙʦʪʢʠ ɸʨʢʪʠ-
ʯʝʩʢʠʡ ʤʠʢʩ ʠ ɸʨʢʪʠʯʝʩʢʠʡ ʢʘʩʢʘʜ ʧʨʠʥʘʜʣʝʞʘʪ ʢʦʤʧʘʥʠʠ ʅʆɺɸʊʕʂ. ʊʝʭʥʦʣʦʛʠʷ ɸʨʢʪʠʯʝʩʢʠʡ ʢʘʩʢʘʜ 
ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʉʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ, ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ 
ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʦʭʣʘʞʜʘʶʪ ʩ ʧʦʤʦʱʴʶ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩ ʧʦʤʦʱʴʶ ʚʦʟʜʫʭʘ ʠʣʠ ʚʦʜʳ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʜʝʣʝ-
ʥʠʝ ʵʪʘʥʘ, ʜʘʣʝʝ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʉʇɻ ʧʝʨʝʦʭʣʘʞʜʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʭʣʘʞʜʝʥʥʦʛʦ ʘʟʦʪʘ. ʊʝʭʥʦʣʦ-
ʛʠʷ ɸʨʢʪʠʯʝʩʢʠʡ ʤʠʢʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʝʰʘʥʥʳʭ ʭʣʘʜʘʛʝʥʪʦʚ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦ-
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ʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʶ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʝ ʧʨʠʤʝʥʝʥʠʷ.  
ʆʜʥʠʤ ʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝ-

ʛʨʘʮʠʷ ʢʦʤʧʘʥʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʶ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ - ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʜʦʙʳʯʠ ʛʘʟʘ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʘʥʠʠ ʩʥʠʞʘʶʪ ʩʚʦʠ ʠʟʜʝʨʞʢʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʢʦʥʢʫʨʝʥ-
ʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʉʇɻ-ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʙʦʣʝʝ ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʛʝʦʧʦʣʠ-
ʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʝ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʈʌ ʚ ʉʐɸ ʪʘʢʘʷ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʉʇɻ ʥʝʚʦʟʤʦʞʥʘ ʚ ʩʚʷʟʠ ʩ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤʠ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʦʤʧʘʥʠʠ ʨʘʟʨʘʱʝʥʦ ʟʘʥʠʤʘʪʴʩʷ 
ʪʦʣʴʢʦ ʦʜʥʠʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ Chesapeake Energy ʚʳʧʦʣʥʷ-
ʝʪ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ ʉʇɻ ï ʜʦʙʳʯʫ ʛʘʟʘ, ʢʦʤʧʘʥʠʷ Cheniere Energy ʩʧʝ-
ʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʉʇɻ ʠ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʪʘʢʦʛʦ ʢʨʫʧʥʝʡʰʝʛʦ ʉʇɻ-ʟʘʚʦʜʘ, ʢʘʢ Sabine 
Pass LNG. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʦʪʦʚʦʛʦ ʉʇɻ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ ʢʘʢ Maran Gas Maritime ʠ TMS 
Cardiff Gas. 

ɼʨʫʛʠʤ ʚʘʞʥʝʡʰʠʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦ-
ʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʫʩʪʫʧʘʝʪ ʣʠʰʴ ʉʇɻ, ʧʨʦʠʟʚʦʜʠʤʦʤʫ ʚ ʂʘʪʘʨʝ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʉʇɻ ʚ ʈʦʩʩʠʠ ʚʘʨʴʠʨʫʝʪ-
ʩʷ ʦʪ 0,6 ʜʦ 2,5 ʜʦʣʣʘʨʘ ʟʘ MMBtu. ʇʦ ʜʘʥʥʳʤ ʆʆʆ çɻʘʟʧʨʦʤ ʠʥʚʝʩʪʠʮʠʠè ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 
ʤʠʨʝ ʜʦʩʪʠʛʥʫʪʳ ʥʘ ʧʨʦʝʢʪʝ ʗʤʘʣ ʉʇɻ, ʛʜʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,6 ʜʦʣʣʘʨʘ ʟʘ MMBtu. ʉʝʙʝʩʪʦ-
ʠʤʦʩʪʴ ʉʇɻ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʂʘʪʘʨʝ ʩʦʩʪʘʚʣʷʝʪ 0,8ï1,5 ʜʦʣʣʘʨʘ ʟʘ MMBtu, ʚ ɸʚʩʪʨʘʣʠʠ ï 3ï5 ʜʦʣʣʘ-
ʨʘ ʟʘ MMBtu, ʚ ʉʐɸ ï 4ï6 ʜʦʣʣʘʨʘ ʟʘ MMBtu. ʊʘʢʘʷ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ ʦʙʲʷʩʥʷʝʪ-
ʩʷ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ ʠ ʜʦʙʳʯʫ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʩʫʨʦʚʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, 
ʢʦʪʦʨʳʝ ʫʜʝʰʝʚʣʷʶʪ ʟʘʪʨʘʪʳ ʥʘ ʩʞʠʞʝʥʠʝ ʛʘʟʘ ʜʦ 30% ʚ ʩʨʘʚʥʝʥʠʝ ʩʦ ʩʪʨʘʥʘʤʠ ʩ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ. 
ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʝ ʪʘʢʦʡ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʛʨʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ 
ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ ʧʨʦʛʨʘʤʤ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ. ʊʘʢ, ʚ ʈʦʩʩʠʠ 
ʜʝʡʩʪʚʫʝʪ ʥʫʣʝʚʘʷ ʩʪʘʚʢʘ ʥʘ ʅɼʇʀ ʜʣʷ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʛʘʟʘ, ʢʦʪʦʨʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ, ʚʦ ʚʩʝʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʫʶʪ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʧʦ 
ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʉʇɻ. ɺ 2022 ʛʦʜʫ ʙʳʣ ʚʚʝʜʝʥ ʧʣʘʥ çʈʘʟʚʠʪʠʷ ʉʝʚʝʨʥʦʛʦ ʤʦʨ-
ʩʢʦʛʦ ʧʫʪʠè ʜʦ 2035 ʛʦʜʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʢʘʙʦʪʘʞʥʳʭ ʧʝʨʝʚʦʟʦʢ. 
ʉʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʉʐɸ ʠ ɸʚʩʪʨʘʣʠʠ, ʛʜʝ ʟʘʚʦʜʳ ʧʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʫ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʯʘʩʪʦ ʩʪʨʦʷʪʩʷ ʩ ʥʫʣʷ, ʚ ʈʦʩʩʠʠ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʩʫ-
ʱʝʩʪʚʫʶʱʠʝ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ. 

ʆʩʥʦʚʥʳʤ ʢʘʤʥʝʤ ʧʨʝʪʢʥʦʚʝʥʠʷ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʨʦʩʩʠʡʩʢʦʡ ʉʇɻ- ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ 
ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʉʐɸ ʠ ʩʪʨʘʥ ɽʚʨʦʧʳ. ɺʧʝʨʚʳʝ ʘʥʪʠʨʦʩʩʠʡʩʢʠʝ ʩʘʥʢʮʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʈʌ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 2014 ʛʦʜʫ ʧʦʩʣʝ ʚʭʦʞʜʝʥʠʷ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʩʦʩʪʘʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʙʳʣʠ ʚʚʝʜʝʥʳ ʩʘʥʢʮʠʠ ʧʨʦʪʠʚ ʢʦʤʧʘʥʠʡ ʈʦʩʥʝʬʪʴ, ʅʆɺɸʊʕʂ ʠ ɻʘʟ-
ʧʨʦʤʙʘʥʢ, ʠʤ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʜʦʣʛʦʩʨʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʩʘʥʢʮʠʠ 
ʢʦʩʥʫʣʠʩʴ ɻʘʟʧʨʦʤʘ ʠ ʃʫʢʦʡʣʘ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʩʘʥʢʮʠʦʥʥʦʝ 
ʜʘʚʣʝʥʠʝ ʩʪʘʣʦ ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ. ʉʐɸ ʚʚʝʣʦ ʟʘʧʨʝʪ ʥʘ ʠʤʧʦʨʪ ʉʇɻ ʠʟ ʈʦʩʩʠʠ, ʩʪʨʘʥʳ ɽʚʨʦʧʳ ʧʝʨʝ-
ʩʪʘʣʠ ʧʦʩʪʘʚʣʷʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʞʠʞʝʥʠʷ ʛʘʟʘ. ʀʟ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚʳʰʣʠ ʪʘʢʠʝ 
ʘʤʝʨʠʢʘʥʩʢʠʝ ʢʦʤʧʘʥʠʠ ʢʘʢ ExxonMobil ʠ Shell.  ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʟʘʪʨʦʥʫʣʦ ʨʦʩ-
ʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʚʳʧʫʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ (ʆʆʆ çʉʝʚʝʨʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠè, ɸʆ çʂʘʟʘʥʴʢʦʤʧʨʝʩʩʦʨʤʘʰè ʠ ʜʨ.). ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʚʚʝʜʸʥ ʟʘʧʨʝʪ ʥʘ ʧʝʨʝʚʘʣʢʫ ʉʇɻ 
ʠʟ ʈʦʩʩʠʠ ʥʘ ʪʝʨʤʠʥʘʣʘʭ ʩʪʨʘʥ ɽʉ ʜʣʷ ʪʨʝʪʴʠʭ ʩʪʨʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɽʚʨʦʢʦʤʠʩʩʠʝʡ ʧʣʘʥʠʨʫʝʪʩʷ 
ʧʦʵʪʘʧʥʳʡ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʉʇɻ. ɼʦ ʢʦʥʮʘ 2025 ʛʦʜʘ ʥʘʤʝʯʝʥʦ ʚʚʝ-
ʩʪʠ ʟʘʧʨʝʪ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʧʦʩʪʘʚʢʫ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ ʠ ʩʜʝʣʦʢ ʥʘ ʩʧʦʪʦʚʦʤ ʨʳʥʢʝ, 
ʘ ʢ ʢʦʥʮʫ 2027 ʛʦʜʘ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʛʘʟʘ ʠʟ ʈʌ. ʆʜʥʘʢʦ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʚʩʣʝʜ-
ʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʩʪʨʘʥʘʤ ɽʚʨʦʧʳ ʥʝ ʫʜʘʩʪʩʷ ʥʘʡʪʠ ʥʘʜʝʞʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʨʦʩʩʠʡʩʢʦʤʫ ʛʘʟʫ, ʘ ʪʘʢʞʝ ʚ 
ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʘ ʵʪʦ ʚʨʝʤʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʝ. 

 



112 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʢʣʶʯʝʚʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ-ɻ ʢʩʧʦʨʪʘ ʦʪʥʦʩʷʪʩʷ 
ʤʘʩʰʪʘʙʥʘʷ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ, ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʥʘʣʠʯʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʣʦʛʠʩʪʠ-
ʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʠ ʬʘʢ-
ʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʉʇɻ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʨʘʩʣʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʠʩʪʝʤʥʳʭ ʚʳʟʦʚʦʚ. ʉʨʝʜʠ ʥʠʭ ï ʚʳʩʦʢʘʷ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʦʪ ʘʨʢʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʬʣʦʪʘ ʛʘʟʦʚʦʟʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʫʩʠʣʝʥʠʝ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʟʘʤʝʜʣʷʶʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʠ ʧʦ-
ʚʳʰʘʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʠʩʢʠ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ ʚʦ ʤʥʦʛʦʤ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴ-
ʩʷ ʢ ʥʦʚʳʤ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʫʩʢʦʨʠʪʴ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 
ʘ ʪʘʢʞʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʵʢʩʧʦʨʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶ-
ʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʈʦʩʩʠʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʉʇɻ ʠ ʧʨʠʙʣʠ-
ʟʠʪʴʩʷ ʢ ʟʘʷʚʣʝʥʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ  
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ǬǭǯǫǟǱǧǡǬǭ-ǮǯǟǡǭǡǭǤ ǯǤǢǲǪǧǯǭǡǟǬǧǤ 
ǠǽǣǥǤǱǬǺǴ ǧǬǡǤǰǱǧǵǧǨ 

ǰȄȏȂȇȄȌȉȍ ǫǿȏȇȌǿ ǡȊǿȃȇȋȇȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ 
ʠʥʚʝʩʪʠʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʈʘʩ-
ʩʤʦʪʨʝʥʳ ʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʦʨʤʪʘʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʩʝʬʨʝ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʅʘ ʧʨʠ-
ʤʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʨʝʩʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʋʩʪʘʥʦʚʣʝʥʳ ʩʠ-
ʩʪʝʤʥʳʝ ʧʨʦʙʝʣʳ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʧʨʘʚʦʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʩʫʪ-
ʩʪʚʠʝ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʙʦʩʥʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʥʚʝ-
ʩʪʠʨʦʚʘʥʠʷ ʚ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʧʨʘʚʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʚʦʧʨʦʩʘʭ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʘʜʨʝʩʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ, ʟʘʪʷ-
ʛʠʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʷ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʬʦʨʤʫʣʠʨʦ-
ʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦ-
ʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʌ, ʘʜʨʝʩʥʘʷ 
ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʫʙʩʠʜʠʠ ʥʘ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦ-
ʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 

 
REGULATORY AND LEGAL REGULATION OF BUDGETARY INVESTMENTS 

 
Sergienko Marina Vladimirovna 

 
Abstract: the paper provides a comprehensive analysis of the regulatory framework for budget investments in 
the Russian Federation at the federal, regional and municipal levels. The key provisions of the Budget Code of 
the Russian Federation and Federal Law No. 39 defining the forms of budget investments, co-financing 
mechanisms and requirements for verifying the effectiveness of projects are considered. Using the example of 
the Krasnoyarsk Territory and the city of Krasnoyarsk, the peculiarities of regional and local regulation, 
including the procedure for the formation of targeted investment programs, are revealed. Systemic gaps have 
been identified in the municipal legal regulation of the city of Krasnoyarsk, in particular, the lack of a procedure 
for providing subsidies for the preparation of investment justification and mechanisms for investing in legal 
entities. It is proved that the legal uncertainty regarding the formation of a targeted investment program 
creates risks of inefficient spending of funds, delayed construction and the appearance of unfinished facilities. 
Based on the results of the study, recommendations were formulated to improve the municipal regulatory 
framework aimed at increasing the transparency and effectiveness of budget investments. 
Key words: budget investments, capital investments, Budget Code of the Russian Federation, targeted 
investment program, municipal legal regulation, subsidies for capital investments, efficiency of budget 
expenditures. 

 
ɹʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ 



114 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫ-
ʱʝʩʪʚʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ 
ʩʨʝʜʩʪʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʝʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩ-
ʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʬʦʨʤʘʣʴʥʦʡ ʥʦʨʤʘ-
ʪʠʚʥʦʡ ʙʘʟʳ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʝʣʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʢʦʪʦ-
ʨʳʝ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʦʩʚʦʝʥʠʷ ʩʨʝʜʩʪʚ ʠ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʦʚ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ 
ʙʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʈʌ ʠ ʚʳʷʚʣʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ ʚ ʩʬʝʨʝ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʷʚ-
ʣʷʝʪʩʷ ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ð ɹʂ ʈʌ). ʉʪʘʪʴʷ 6 ɹʂ ʈʌ ʦʧʨʝʜʝʣʷʝʪ ʙʶʜ-
ʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʢʘʢ ʙʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ - ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘʧʨʘʚʣʷʝʤʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʠʣʠ 
ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ ʩʪʦʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ (ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) ʠʤʫʱʝʩʪʚʘ [1]. 

ʂʣʶʯʝʚʳʝ ʧʦʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʪʘʪʴʝ 79 ɹʂ ʈʌ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶ-
ʯʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʟʘʢʦʥ (ʨʝʰʝʥʠʝ) ʦ ʙʶʜʞʝʪʝ. ʌʦʨʤʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝ-
ʩʪʠʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɹʶʜʞʝʪʥʳʤ ʢʦʜʝʢʩʦʤ: 

- ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʲʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ (ʤʫʥʠʮʠʧʘʣʴʥʦʡ) ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʘʢʞʝ ʧ.5 ʜʘʥʥʦʡ 
ʩʪʘʪʴʠ ʟʘʢʨʝʧʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʩʩʠʦʥ-
ʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ. ʊʘʢʞʝ ʧʫʥʢʪ 3.1 ʩʪ. 78.2 ɹʂ ʈʌ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ çʠʟ ʙʶʜʞʝʪʘ ʤʦʛʫʪ ʧʨʝʜʦ-
ʩʪʘʚʣʷʪʴʩʷ ʩʫʙʩʠʜʠʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʙʦʩʥʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʮʝ-
ʥʦʚʦʛʦ ʘʫʜʠʪʘè ï ʧʦʨʷʜʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ, 
ʚʳʩʰʠʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʩʫʙʲʝʢʪʘ ʈʌ, ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʥʳʤ ʠ ʘʚʪʦʥʦʤʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ (ʤʫʥʠ-
ʮʠʧʘʣʴʥʳʤ) ʫʥʠʪʘʨʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ ʢʘʧʠʪʘʣʴ-
ʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ (ʤʫʥʠʮʠʧʘʣʴʥʦʡ) ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝ-
ʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ (ʤʫʥʠʮʠʧʘʣʴʥʫʶ) ʩʦʙʩʪʚʝʥʥʦʩʪʴ;  

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʥʝ ʷʚʣʷʶʱʠʤʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʤʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʥʠʪʘʨʥʳʤʠ 
ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʩʪʘʪʴʷ 80 ɹʂ ʈʌ). ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʥʚʝʩʪʠʮʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʝ ʧʨʘʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʯʘʩʪʴ ʫʩʪʘʚʥʳʭ 
(ʩʢʣʘʜʦʯʥʳʭ) ʢʘʧʠʪʘʣʦʚ ʧʦʣʫʯʘʪʝʣʝʡ [1]. 

ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʌ ʟʘʢʨʝʧʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʣʠʙʦ ʚ ʮʝʣʷʭ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʤʝʩʪʥʳʤ ʙʶʜʞʝʪʘʤ ʥʘ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ 
ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʟʘʢʦʥʦʤ ʦ ʙʶʜʞʝʪʝ ʩʫʙʲʝʢʪʘ ʈʌ ʤʦʛʫʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ ʩʫʙ-
ʩʠʜʠʠ ʤʝʩʪʥʳʤ ʙʶʜʞʝʪʘʤ ʥʘ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ [1].  

ɿʘʢʨʧʝʣʝʥʠʝ ʜʘʥʥʦʡ ʥʦʨʤʳ ʥʝʦʙʭʦʜʠʤʦ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʸʪ ʩʫʙʩʠʜʠʡ ʠʟ ʚʳʰʝʩʪʦʷʱʠʭ ʙʶʜʞʝʪʦʚ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʧʠʪʘʣʦʸʤʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʠʪʝ-
ʪʦʚ. ʇʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʇʨʘʚʠʣʘʭ, ʫʪʚʝʨʞʜʘʝʤʳʭ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ, 
ʚʳʩʰʠʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʩʫʙʲʝʢʪʘ ʈʌ ʠ ʨʝʰʝʥʠʷʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ.  

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 25.02.1999 ˉ 39-ʌɿ çʆʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡè (ʚ ʨʝʜ. ʦʪ 23.03.2026) ʟʘʢʨʝʧʣʷʝʪ ʧʨʘʚʦʚʦʡ 
ʤʝʭʘʥʠʟʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. ʂʣʶʯʝʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘ ʟʘʢʦʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʶʜʞʝʪʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʦ 
ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤ ʧʨʠʥʮʠʧʝ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢ-
ʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʥʪʨʦʣʝ ʟʘ ʮʝʣʝʚʳʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ. ʉʪʘʪʴʷ 13 ʟʘʢʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷ-
ʜʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʪʨʝʙʫʷ, ʯʪʦʙʳ ʨʘʩ-
ʭʦʜʳ ʥʘ ʥʠʭ ʙʳʣʠ ʯʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ ʥʝʧʨʦʛʨʘʤʤʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʪʘʢʞʝ ʟʘʢʨʝʧʣʷʝʪ, ʯʪʦ ʧʝʨʝʯʥʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘ ʩʯʝʪ ʙʶʜʞʝʪʦʚ ʩʫʙʲʝʢʪʦʚ 
ʈʌ ʦʙʨʘʟʫʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʝʜʝʨʘʣʴʥʳʭ 
ʩʨʝʜʩʪʚ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʉʯʝʪʥʫʶ ʧʘʣʘʪʫ ʈʌ ʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʨʛʘʥʳ. ʉʪʘʪʴʷ 14 ʟʘʢʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʟʘ ʩʯʝʪ ʙʶʜ-
ʞʝʪʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʥʘ ʧʨʝʜʤʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʠʭ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʇʨʝʜʤʝʪʦʤ ʧʨʦʚʝʨʢʠ ʧʦ ʩʪʘʪʴʝ 14 ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʥʦʩʪʴ 
ʩʤʝʪʳ, ʥʦ ʠʤʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ð ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʲʝʤʘ 
ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ʇʦʣʦʞʝʥʠʷ ʟʘʢʨʝʧʣʸʥʥʳʝ ʚ ʧʨʠʚʝʜʸʥʥʳʭ ʩʪʘʪʴʷʭ ʦʙʝʩʧʝʯʠʪʴ ʟʘʢʦʥʥʦʩʪʴ, 
ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ. 

ʅʘ ʫʨʦʚʥʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ çʆ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ ʚ 
ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝè ʦʪ 18.12.2008 ˉ 7-2617 (ʚ ʨʝʜ. ʦʪ 04.12.2025), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʙʶʜʞʝʪ-
ʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʲʝʢʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʢʨʘʝʚʦʛʦ ʙʶʜʞʝʪʘ ʦʩʫʱʝʩʪʚ-
ʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʩʪʨʦʝʢ ʠ ʦʙʲʝʢʪʦʚ, ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʨʘʷ. ʇʝʨʝʯʝʥʴ ʩʪʨʦʝʢ ʠ ʦʙʲʝʢʪʦʚ ʫʪʚʝʨʞʜʘʝʪʩʷ ʟʘʢʦʥʦʤ ʢʨʘʷ ʦ ʢʨʘ-
ʝʚʦʤ ʙʶʜʞʝʪʝ ʥʘ ʦʯʝʨʝʜʥʦʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ ʠ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ ʚ ʨʘʟʨʝʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʯʠ-
ʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [3]. 

ɺ ʛ. ʂʨʘʩʥʦʷʨʩʢ ʙʶʜʞʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʂʨʘʩʥʦ-
ʷʨʩʢʘ ʦʪ 25.07.2022 ˉ 651 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ 
ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʩʬʝʨʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 
ʥʘ ʫʨʦʚʥʝ ʛʦʨʦʜʘ, ʦʥ ʟʘʢʨʝʧʣʷʝʪ ʧʦʥʷʪʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʧʨʦʮʝʜʫʨʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʅʇɸ, ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʛ. 
ʂʨʘʩʥʦʷʨʩʢ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʫʪʸʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʠ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷʤʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 
ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʲʝʢʪʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [6]. ʊʦ ʝʩʪʴ ʚ ʛʦʨʦʜʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ-
ʩʷ ʨʝʘʣʠʟʘʮʠʷ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʚ 
ʦʪʣʠʯʠʠ ʦʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʅʇɸ ʟʘʢʨʝʧʣʷʝʪ ʧʦʣʦʞʝʥʠʷ ʦ ʬʦʤʠʨʦʚʘʥʠʠ 
ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʦ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʘʜʨʝʩʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦ-
ʛʨʘʤʤʘ ʛʦʨʦʜʘ, ʩʦʜʝʨʞʘʱʘʷ ʧʝʨʝʯʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʝʢʪʦʚ ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʜ-
ʧʨʦʛʨʘʤʤ, ʛʣʘʚʥʳʭ ʨʘʩʧʦʨʷʜʠʪʝʣʝʡ, ʟʘʢʘʟʯʠʢʦʚ ʠ ʨʘʩʧʨʝʜʝʜʝʥʠʝ ʘʩʩʠʛʥʦʚʘʥʠʡ ʥʘ ʪʝʢʫʱʠʡ ʠ ʧʣʘʥʦʚʳʡ ʧʝ-
ʨʠʦʜʳ. ʇʨʠ ʘʥʘʣʠʟʝ ʥʦʨʤʪʘʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢ ʙʳʣʠ 
ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʚ  ʛʦʨʦʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʨʷʜ ʥʦʨʤ ʠ ʧʦʨʷʜʢʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʅʇɸ ʜʨʫʛʠʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ,ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʧʦʨʷʜʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ o ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʫʙʩʠʜʠʡ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʙʦʩʥʦʚʘʥʠʷ ʠʥʚʝʩʪʠ-
ʮʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʮʝʥʦʚʦʛʦ ʘʫʜʠʪʘ ʠʟ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʧʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚ-
ʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʩʫʙʩʠʜʠʡ, ʚʢʣʶʯʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʛʣʘʰʝʥʠʷʤ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʫʙʩʠʜʠʡ, ʩʨʦʢʘʤ ʠ 
ʫʩʣʦʚʠʷʤ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ (ʧ. 3.1 ʩʪ. 78.2 ɹʂ ʈʌ). ɺ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʜʘʥʥʳʭ ʩʫʙʩʠʜʠʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʦʪʜʝʣʴʥʳʡ ʧʦʨʷʜʦʢ ʥʝ ʧʨʠʥʷʪ [5]; 

- ʧʦʨʷʜʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ o ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʙʶʜʞʝʪʥʦʡ ʠʥʚʝʩʪʠʮʠʡ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, 
ʥʝ ʷʚʣʷʶʱʠʤʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʥʠʪʘʨʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 
ʠʟ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ (ʧ.1 ʩʪ. 80 ɹʂ ʈʌ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ ʇʨʘʚʠʣʘʤʠ ˉ 651  ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 
ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʬʦʨʤʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʠ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 
ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʲʝʢʪʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʧʨʠ-
ʦʙʨʝʪʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʶʜ-
ʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʲʝʢʪʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʛʦʨʦʜʝ ʥʝ ʧʨʠʥʷʪ ʦʪ-
ʜʝʣʴʥʳʡ ʇʦʨʷʜʦʢ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ o ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʙʶʜʞʝʪʥʦʡ ʠʥʚʝʩʪʠʮʠʡ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʥʝ 
ʷʚʣʷʶʱʠʤʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʥʠʪʘʨʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʟ 
ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ [1]; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çɸʀʇè, ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ 
ʪʘʢʞʝ ʥʝ ʟʘʢʨʝʧʣʝʥʦ, ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʧʦʜʣʝʞʘʪ ʚʢʣʶʯʝʥʠʶ ʚ ɸʀʇ. ʇʦʣʦʞʝʥʠʝʤ ʦ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ 
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ʚ ʛʦʨʦʜʝ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʳ ʧʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ɸʀʇ (ʚʥʝʩʝʥʠʷ ʚ ʥʝʝ ʠʟʤʝʥʝʥʠʡ)ʠ ʩʦʜʝʨʞʘʥʠʝ 
ɸʀʇ. ɺʤʝʩʪʝ c ʪʝʤ, ʪʘʢʠʝ ʥʦʨʤʳ ʚʢʣʶʯʝʥʳ ʚ ʧʦʣʦʞʝʥʠʝ o ʙʶʜʞʝʪʦʤ ʧʨʦʮʝʩʩʝ ʥʝʢʦʪʦʨʳʭ ʤʫʥʠʮʠʧʘʣʴ-
ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʛʦʨʦʜʦʚ ʂʦʩʪʨʦʤʘ, ʁʦʰʢʘʨ-Oʣʘ [4]. ʆʪʩʳʣʢʠ ʢ ʜʘʥʥʳʤ ʥʦʨʤʘʤ ʟʘʢʨʝʧʣʷ-
ʶʪʩʷ ʚ ʇʨʘʚʠʣʘʭ ˉ 651[6]; 

- ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ɸʀʇ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʚʳʩʪʫʧʘʶʱʠʤʠ 
ʦʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʘʜ-
ʨʝʩʥʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʛʦʨʦʜʘ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦʚʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʧʣʘʥʠʨʦ-
ʚʘʥʠʠ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʶʪ ʯʝʪʢʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ɸʀʇ, ʦʩ-
ʥʦʚʘʥʠʷ ʜʣʷ ʠʭ ʠʩʢʣʶʯʝʥʠʷ ʠ ʧʨʦʮʝʜʫʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ. ʋʢʘ-
ʟʘʥʥʳʡ ʧʨʦʙʝʣ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦ-
ʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 
(ʥʘʧʨʠʤʝʨ, ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʚʢʣʶʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʛʦʪʦʚʦʡ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʧʨʦʰʝʜ-
ʰʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʩʧʝʨʪʠʟʫ) ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦ-
ʛʨʘʤʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ɸʀʇ ʩ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘ-
ʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʨʠʦʨʠʪʝʪʘʤ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʅʝ ʤʝʥʝʝ 
ʟʥʘʯʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʘʣʠʟʘʮʠʝʡ ɸʀʇ, ʪʘʢ ʢʘʢ 
ʙʝʟ ʯʝʪʢʦʛʦ ʧʦʨʷʜʢʘ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʚʦʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʩʦʟʜʘʶʪʩʷ 
ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʨʘʩʭʦʜʦʚ, ʟʘʪʷʛʠʚʘʥʠʷ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʷ 
ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʛʦʜʘʤʠ ʯʠʩʣʷʪʩʷ ʥʘ ʙʘʣʘʥʩʝ, ʥʦ ʥʝ 
ʚʚʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ, ʜʝʪʘʣʴʥʦ ʨʝʛʣʘ-
ʤʝʥʪʠʨʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ɸʀʇ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʙʶʜʞʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 
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ǯǭǰǰǧǾ ǧ Ǥǰ ǡ ǲǰǪǭǡǧǾǴ ǰǟǬǩǵǧǭǬǬǭǢǭ 
ǮǯǭǱǧǡǭǰǱǭǾǬǧǾ 2022Ƥ0.04 ǢǢ,8 ǡǺǦǭǡǺ 
ǧ ǮǤǯǰǮǤǩǱǧǡǺ ǡǬǤǷǬǤǼǩǭǬǭǫǧǶǤǰǩǭǨ 
ǮǤǯǤǭǯǧǤǬǱǟǵǧǧ 

ǪǿȐȑȍȖȉȇȌǿ ǫǿȏȂǿȏȇȑǿ ǰȄȏȂȄȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ, ʖʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʫʧʨʘʚʣʝʥʠʷ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʠʯʝʥʠʥʘ ɺʠʢʪʦʨʠʷ ʉʝʨʛʝʝʚʥʘ 
 ʢ.ʶ.ʥ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʘʚʘ  

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʫʧʨʘʚʣʝʥʠʷ çʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ  ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠ ̫
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʘʥʢʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ɽʉ ʚ 2022ï2026 ʛʦʜʘʭ ʠ ʠʭ 
ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʈʌ ʠ ɽɸʕʉ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʥʢʮʠʠ 
ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠ ʪʦʨʛʦʚʣʶ ʩ ɽʉ ʠ ʫʩʠʣʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʦ ʥʝ ʧʨʠʚʝʣʠ ʢ 
ʠʟʦʣʷʮʠʠ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʪʘʣʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ɺʦʩʪʦʢ ʠ ʖʛ, ʨʦʩʪ ʨʦʣʠ ɽɸʕʉ, 
ɹʈʀʂʉ ʠ ʨʘʩʯʸʪʦʚ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɽʉ, ʈʦʩʩʠʷ, ɽɸʕʉ, ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʪʦʨʛʦʚʣʠ, ʘʜʘʧʪʘʮʠʷ ʵʢʦʥʦʤʠʢʠ, ʩʘʥʢʮʠʠ, 
ʠʥʪʝʛʨʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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Abstract: this article analyzes the impact of the EU sanctions regime in 2022ï2026 and their impact on the 
transformation of Russia's foreign economic relations with the EAEU. It is shown that the sanctions significant-
ly reduced trade with the EU and increased technological restrictions, but did not lead to Russia's isolation. 
The main consequences were a reorientation toward the East and South, the growing role of the EAEU, 
BRICS, and settlements in national currencies. 
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ʉʘʥʢʮʠʦʥʥʳʡ ʨʝʞʠʤ ɽʉ ʧʨʦʪʠʚ ʈʌ, ʨʝʟʢʦ ʫʩʠʣʝʥʥʳʡ ʧʦʩʣʝ ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ, ʢ ʤʘʨʪʫ 2026 ʛʦ-

ʜʘ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʘʩʰʪʘʙʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʩʪʦʨʠʠ. ɹʨʶʩʩʝʣʴ ʧʨʠʥʷʣ 19 ʧʘʢʝʪʦʚ ʩʘʥʢʮʠʡ, 
ʧʨʦʜʣʝʥʥʳʭ ʜʦ 31 ʠʶʣʷ 2026 ʛʦʜʘ. ʇʨʝʜʣʦʞʝʥʠʝ ɽʚʨʦʢʦʤʠʩʩʠʠ ʧʦ 20-ʤʫ ʧʘʢʝʪʫ (ʟʘʧʨʝʪ ʫʩʣʫʛ ʜʣʷ ʵʢʩ-
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʪʠʚ çʪʝʥʝʚʦʛʦ ʬʣʦʪʘè, ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʢʨʠʧʪʦʚʘʣʶʪ ʠ 
ʤʝʪʘʣʣʦʚ), ʚʳʜʚʠʥʫʪʦʝ ʚ ʬʝʚʨʘʣʝ 2026 ʛʦʜʘ, ʥʝ ʙʳʣʦ ʩʦʛʣʘʩʦʚʘʥʦ ʠʟ-ʟʘ ʚʝʪʦ ɺʝʥʛʨʠʠ ʠ ʉʣʦʚʘʢʠʠ [1]. 
ʆʥʠ ʧʦʪʨʝʙʦʚʘʣʠ ʛʘʨʘʥʪʠʡ ʪʨʘʥʟʠʪʘ ʥʝʬʪʠ ʧʦ çɼʨʫʞʙʝè ʠ ʧʦʩʪʘʚʦʢ ʛʘʟʘ, ʯʪʦ ʟʘʙʣʦʢʠʨʦʚʘʣʦ ʥʦʚʳʡ ʧʘ-
ʢʝʪ ʠ ʦʙʥʘʞʠʣʦ ʨʘʩʪʫʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʫʩʪʘʣʦʩʪʴ ʦʪ ʩʘʥʢʮʠʡ ʚʥʫʪʨʠ ɽʉ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʣʶʯʝʚʳʝ ʩʝʢʪʦʨʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʬʠʥʘʥʩʦ-
ʚʦʡ ʩʬʝʨʝ ʦʪʢʣʶʯʝʥʳ ʦʪ ʩʠʩʪʝʤʳ SWIFT ʙʦʣʝʝ 12 ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ, ʟʘʤʦʨʦʞʝʥʳ ʘʢʪʠʚʳ 
ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʌ  ʠ ʩʫʚʝʨʝʥʥʳʭ ʬʦʥʜʦʚ ʥʘ ʩʫʤʤʫ ʧʦʨʷʜʢʘ 300 ʤʣʨʜ ʝʚʨʦ, ʚʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ 
ʥʘ ʦʧʝʨʘʮʠʠ ʩ ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʠ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʫʩʣʫʛʘʤʠ.  ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ 
ʚʚʝʜʝʥʦ ʧʦʣʥʦʝ ʵʤʙʘʨʛʦ ʥʘ ʤʦʨʩʢʠʝ ʧʦʩʪʘʚʢʠ ʥʝʬʪʠ  ʩ ʜʝʢʘʙʨʷ 2022 ʛʦʜʘ, ʧʦʵʪʘʧʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʪʨʫ-
ʙʦʧʨʦʚʦʜʥʦʛʦ ʛʘʟʘ  ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʲʸʤʦʚ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʩʞʠ-
ʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʉʇɻ) ʢ 2027 ʛʦʜʫ ð ʟʘʧʨʝʪ ʥʘ ʠʤʧʦʨʪ ʉʇɻ  ʧʦ ʜʦʣʛʦʩʨʦʯʥʳʤ ʢʦʥʪʨʘʢʪʘʤ 
ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ ʩ ʷʥʚʘʨʷ 2027 ʛʦʜʘ, ʧʦ ʢʨʘʪʢʦʩʨʦʯʥʳʤ ð ʩ ʘʧʨʝʣʷ 2026 ʛʦʜʘ [2]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ 
ʩʘʥʢʮʠʡ ʟʘʧʨʝʱʘʝʪ ʧʦʩʪʘʚʢʠ ʚ ʈʦʩʩʠʶ ʤʠʢʨʦʯʠʧʦʚ, ʩʪʘʥʢʦʚ, ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʬʪʘ ʜʚʦʡ-
ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʢʨʳʣʠ  ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʚ ʠ ʘʚʠʘʮʠʠ ʧʦʨʪʳ ʠ ʚʦʟ-
ʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ɽʉ. ʉ 11-ʛʦ ʧʘʢʝʪʘ ɽʉ ʫʩʠʣʠʣ ʘʥʪʠʦʙʭʦʜʥʳʝ ʤʝʨʳ: ʢʦʥʪʨʦʣʴ ʟʘ çʪʝʥʝʚʳʤ ʬʣʦ-
ʪʦʤè, ʨʝʵʢʩʧʦʨʪʦʤ ʯʝʨʝʟ ʪʨʝʪʴʠ ʩʪʨʘʥʳ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʦʣʢʘ ʮʝʥ ʥʘ ʥʝʬʪʴ. 

ʇʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ ɽʉ ʦʩʪʘʸʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʢʨʘʡʥʝ ʥʝʦʜʥʦʨʦʜʥʦʡ. ɽʜʠ-
ʥʳʝ ʨʘʤʢʠ ʟʘʜʘʶʪ ʨʝʛʣʘʤʝʥʪʳ ʉʦʚʝʪʘ ɽʉ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ˉ 833/2014 ʠ ˉ 269/2014), ʦʜʥʘʢʦ ʠʭ ʨʝ-
ʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʘʥʢʮʠʡ ʧʦʣʥʦ-
ʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ. ɺ 2024 ʛʦʜʫ ʙʳʣʘ ʧʨʠʥʷʪʘ 
ʜʠʨʝʢʪʠʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʤʠʥʠʤʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʤʳʰʣʝʥʥʦʝ 
ʥʘʨʫʰʝʥʠʝ ʩʘʥʢʮʠʡ: ʰʪʨʘʬʳ ʜʦ 5ï10 % ʛʦʜʦʚʦʛʦ ʦʙʦʨʦʪʘ ʢʦʤʧʘʥʠʠ, ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʜʦ 5 ʣʝʪ, ʢʦʥ-
ʬʠʩʢʘʮʠʷ ʘʢʪʠʚʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. ʉʪʨʘʥʳ çʧʝʨʝʜʦ-
ʚʦʡ ʣʠʥʠʠè ð ʇʦʣʴʰʘ, ʃʠʪʚʘ, ʃʘʪʚʠʷ, ʕʩʪʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʌʠʥʣʷʥʜʠʷ ð ʝʞʝʛʦʜʥʦ ʦʪ-
ʢʨʳʚʘʶʪ ʩʦʪʥʠ ʜʝʣ, ʘʢʪʠʚʥʦ ʟʘʤʦʨʘʞʠʚʘʶʪ ʘʢʪʠʚʳ ʠ ʢʦʥʬʠʩʢʫʶʪ ʠʤʫʱʝʩʪʚʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɺʝʥʛʨʠʷ, 
ʉʣʦʚʘʢʠʷ, ɸʚʩʪʨʠʷ, ʂʠʧʨ, ʄʘʣʴʪʘ ʠ ʥʝʢʦʪʦʨʳʝ ʶʞʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʦʷʚʣʷʶʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʯʪʦ ʩʦʟʜʘʸʪ ʦʱʫʪʠʤʳʝ çʩʝʨʳʝ ʟʦʥʳè ʚ ʝʜʠʥʦʤ ʩʘʥʢʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɽʉ. ʇʦ ʦʮʝʥʢʘʤ ʝʚʨʦ-
ʧʝʡʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʢ ʥʘʯʘʣʫ 2026 ʛʦʜʘ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʩʚʳʰʝ 2800 ʨʘʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʦʙʭʦʜʦʤ, ʥʦ ʣʠʰʴ ʤʘʣʘʷ ʜʦʣʷ ʟʘʚʝʨʰʠʣʘʩʴ ʨʝʘʣʴʥʳʤʠ ʥʘʢʘʟʘʥʠʷʤʠ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʳʤʠ 
ʰʪʨʘʬʘʤʠ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʜʦʧʫʩʪʠʚʰʠʭ ʧʦʩʪʘʚʢʠ ʯʝʨʝʟ ʧʦʩʨʝʜʥʠʢʦʚ ʠʣʠ ʜʦʯʝʨʥʠʝ ʩʪʨʫʢ-
ʪʫʨʳ [1]. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʩʪʘʣʘ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʦʯʝʤʫ ʩʘʥʢʮʠʠ ʥʝ ʩʤʦʛʣʠ ʧʦʣ-
ʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪʴ ʢʘʥʘʣʳ ʨʝʵʢʩʧʦʨʪʘ. 

ʉʪʘʪʠʩʪʠʢʘ ɽʚʨʦʩʪʘʪʘ ʬʠʢʩʠʨʫʝʪ ʨʘʜʠʢʘʣʴʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʩʞʘʪʠʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʪʦʨʛʦʚʣʠ. ɺ 
2025 ʛʦʜʫ ʵʢʩʧʦʨʪ ʪʦʚʘʨʦʚ ʠʟ ɽʉ ʚ ʈʦʩʩʠʶ ʩʦʢʨʘʪʠʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 61 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʢʚʘʨ-
ʪʘʣʦʤ 2022 ʛʦʜʘ, ʘ ʠʤʧʦʨʪ ʠʟ ʈʦʩʩʠʠ ʚ ɽʉ ʫʧʘʣ ʙʦʣʝʝ ʯʝʤ ʥʘ 90 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʚʘʨʥʦʡ ʛʨʫʧʧʳ. 
ɼʦʣʷ ʈʦʩʩʠʠ ʚ ʦʙʱʝʤ ʠʤʧʦʨʪʝ ɽʉ ʩʥʠʟʠʣʘʩʴ ʩ 9,6 % ʚ 2021 ʛʦʜʫ ʜʦ 1,0ï1,5 % ʚ 2025 ʛʦʜʫ [3]. ʆʩʦʙʝʥʥʦ 
ʩʦʢʨʘʪʠʣʠʩʴ ʧʦʩʪʘʚʢʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ: ʠʤʧʦʨʪ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝ-
ʢʨʘʪʠʣʩʷ, ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʛʘʟ ʫʧʘʣ ʜʦ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʦʙʲʸʤʦʚ (ʤʝʥʝʝ 5ï7 ʤʣʨʜ ʤį ʚ ʛʦʜ ʧʨʦʪʠʚ 150ï
155 ʤʣʨʜ ʤį ʚ 2021 ʛʦʜʫ), ʜʦʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʉʇɻ ʚ ʠʤʧʦʨʪʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ɽʉ ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 4ï5 % 
ʚ 2025 ʛʦʜʫ [2]. ɺ ʯʝʪʚʸʨʪʦʤ ʢʚʘʨʪʘʣʝ 2025 ʛʦʜʘ ʠʤʧʦʨʪ ʠʟ ʈʦʩʩʠʠ ʚʳʨʦʩ ʥʘ 0,3 ʤʣʨʜ ʝʚʨʦ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʢʚʘʨʪʘʣʦʤ, ʘ ʵʢʩʧʦʨʪ ʩʦʢʨʘʪʠʣʩʷ ʚʩʝʛʦ ʥʘ 0,1 ʤʣʨʜ ʝʚʨʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʤʫ ʪʦʨʛʦʚʦʤʫ ʙʘʣʘʥʩʫ ɽʉ ʩ ʈʦʩʩʠʝʡ ʚ ʨʘʟʤʝʨʝ 1,5 ʤʣʨʜ ʝʚʨʦ ð ʪʨʝʪʠʡ ʢʚʘʨʪʘʣ ʧʦʜʨʷʜ  
ʩ ʧʨʦʬʠʮʠʪʦʤ, ʯʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2002 ʛʦʜʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʝʚʨʦʧʝʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʚ ʩʪʨʘʥʳ ɽɸʕʉ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤʠ ʢʘʥʘʣʘʤʠ ʧʘʨʘʣ-
ʣʝʣʴʥʦʛʦ ʠʤʧʦʨʪʘ ʠ ʨʝʵʢʩʧʦʨʪʘ: ʚ 2022ï2024 ʛʦʜʘʭ ʵʢʩʧʦʨʪ ɽʉ ʚ ʂʘʟʘʭʩʪʘʥ ʚʳʨʦʩ ʚ 2,0ï2,3 ʨʘʟʘ, ʚ ɸʨ-
ʤʝʥʠʶ ð ʚ 3,5ï4,0 ʨʘʟʘ, ʚ ʂʳʨʛʳʟʩʪʘʥ ð ʚ 4,0ï4,8 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʧʘʥʜʝʤʠʡʥʳʤ ʫʨʦʚʥʝʤ [4]. 

ɼʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ 2022 ʛʦʜ ʩʪʘʣ ʧʝʨʠʦʜʦʤ ʦʩʪʨʦʛʦ ʰʦʢʘ: ʧʘʜʝʥʠʝ ɺɺʇ ʥʘ 2,1 %, ʠʥʬʣ̫ -
ʮʠʷ ʚ ʧʠʢʝ ʜʦ 17,8 %, ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʠʤʧʦʨʪʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦ-
ʟʠʮʠʷʤ ʜʦ 70ï85 %), ʦʙʚʘʣ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʥʘ 8ï12 %, ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʪʦʢ ʢʘʧʠʪʘʣʘ ʠ 
ʜʝʚʘʣʴʚʘʮʠʷ ʨʫʙʣʷ ʚ ʤʘʨʪʝïʘʧʨʝʣʝ 2022 ʛʦʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 40 %. ʆʜʥʘʢʦ ʫʞʝ ʩ ʢʦʥʮʘ 2022 ʛʦʜʘ ʠ ʦʩʦ-
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ʙʝʥʥʦ ʚ 2023ï2025 ʛʦʜʘʭ ʥʘʯʘʣʘʩʴ ʟʘʤʝʪʥʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ʘʜʘʧʪʘʮʠʷ. ɻʦʩʫʜʘʨʩʪʚʦ ʧʝʨʝʰʣʦ ʢ ʤʦʜʝʣʠ 
ʚʦʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʦʨʦʥʫ (ʜʦ 6ï7 % ɺɺʇ), ʨʘʟʚʠʪʠʝʤ 
ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʤʧʦʨʪʘ, ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʯʝʨʝʟ ʊʫʨʮʠʶ, ʆɸʕ, ʂʠʪʘʡ, ʀʥʜʠʶ ʠ 
ʩʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ [4]. ʂ 2025 ʛʦʜʫ ʪʦʚʘʨʦʦʙʦʨʦʪ ʈʦʩʩʠʠ ʩ ʂʠʪʘʝʤ ʩʦʩʪʘʚʠʣ 228,1 ʤʣʨʜ ʜʦʣʣʘ-
ʨʦʚ (ʩʥʠʞʝʥʠʝ ʥʘ 6,9 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2024 ʛʦʜʦʤ, ʥʦ ʚʩʸ ʨʘʚʥʦ ʚʳʰʝ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʚ 200 ʤʣʨʜ 
ʜʦʣʣʘʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʣʠʜʝʨʘʤʠ ʜʚʫʭ ʩʪʨʘʥ), ʩ ʀʥʜʠʝʡ ʜʦʩʪʠʛ 69,2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ (ʨʦʩʪ ʚ ʥʝʩʢʦʣʴ-
ʢʦ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 ʛʦʜʦʤ), ʩ ʊʫʨʮʠʝʡ ð ʨʦʩʪ ʚ 2,5ï3 ʨʘʟʘ [5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʂʠʪʘʡ ʚ 
ʩʠʩʪʝʤʝ ʧʝʨʝʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʥʘʩʪʦʷɦʠʡ ʤʦʤʝʥʪ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ 
ʨʦʣʴ [6, ʩ. 226].  ɼʦʣʷ ʨʘʩʯʸʪʦʚ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪʘʭ ʚʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʈʦʩʩʠʠ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ 
85ï90 %, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦ ʫʷʟʚʠʤʦʩʪʴ ʢ ʟʘʧʘʜʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʠ ʧʦʟʚʦʣʠʣʦ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʟʘʤʦʨʦʟʢʠ ʘʢʪʠʚʦʚ [7]. 

ɺʥʫʪʨʠ ɽɸʕʉ ʩʘʥʢʮʠʠ ʩʦʟʜʘʣʠ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʵʬʬʝʢʪ: ʦʩʥʦʚʥʳʝ ʠʟʜʝʨʞʢʠ ʣʝʛʣʠ ʥʘ ʈʦʩʩʠʶ ʠ 
ɹʝʣʘʨʫʩʴ. ʆʥʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʦʪʝʨʝʡ ʝʚʨʦʧʝʡʩʢʠʭ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʫʜʦʨʦʞʘʥʠʝʤ ʠʤʧʦʨʪʘ ʢʦʤʧʣʝʢʪʫʶ-
ʱʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʛʨʘʞʜʘʥʩʢʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʝʢʪʦʨʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘ-
ʣʳʝ ʵʢʦʥʦʤʠʢʠ ʩʦʶʟʘ ð ɸʨʤʝʥʠʷ, ʂʳʨʛʳʟʩʪʘʥ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʂʘʟʘʭʩʪʘʥ ð ʧʦʣʫʯʠʣʠ ʟʥʘʯʠʪʝʣʴ-
ʥʳʡ ʚʳʠʛʨʳʰ ʦʪ ʨʦʣʠ çʨʝʵʢʩʧʦʨʪʥʳʭ ʭʘʙʦʚè. ɺ 2022ï2024 ʛʦʜʘʭ ʵʢʩʧʦʨʪ ʠʟ ʵʪʠʭ ʩʪʨʘʥ ʚ ʈʦʩʩʠʶ ʵʣʝʢ-
ʪʨʦʥʠʢʠ, ʘʚʪʦʢʦʤʧʦʥʝʥʪʦʚ, ʦʜʝʞʜʳ, ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ ʚʳʨʦʩ ʚ 3ï8 ʨʘʟ ʧʦ 
ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʥʘʷ ʪʦʨʛʦʚʣʷ ʚʥʫʪʨʠ ɽɸʕʉ ʫʜʚʦʠʣʘʩʴ ʟʘ ʜʝʩʷʪʴ ʣʝʪ ʠ ʚ 
2024 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʨʝʢʦʨʜʥʳʭ 113 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʘ ʚ 2025 ʛʦʜʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʦʙʲʸ-
ʤʦʚ ʧʨʠʤʝʨʥʦ ʥʘ 5 % (ʧʦ ʦʮʝʥʢʘʤ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ 
ʪʨʘʥʟʠʪʥʳʭ ʧʦʪʦʢʦʚ ʠ ʨʦʩʪʦʤ ʧʨʷʤʳʭ ʨʘʩʯʸʪʦʚ), ʩʦʭʨʘʥʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʢʣʶʯʝʚʳʭ ʩʝʛ-
ʤʝʥʪʘʭ ʟʘ ʩʯʸʪ ʨʦʩʪʘ ʪʦʨʛʦʚʣʠ ʫʩʣʫʛʘʤʠ (ʫʚʝʣʠʯʝʥʠʝ ʥʘ 42 % ʟʘ 2022ï2024 ʛʦʜʳ) ʠ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ 
(ʥʘʢʦʧʣʝʥʥʳʝ ʚʟʘʠʤʥʳʝ ʧʨʷʤʳʝ ʠʥʚʝʩʪʠʮʠʠ ʟʘ 2022ï2024 ʛʦʜʳ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʯʪʠ ʥʘ 17 %) [8]. 

ʇʝʨʝʦʨʠʝʥʪʘʮʠʷ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʧʨʠʦʙʨʝʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʝʦʙʨʘʪʠ-
ʤʳʡ ʭʘʨʘʢʪʝʨ. ʆʩʥʦʚʥʳʤʠ ʥʦʚʳʤʠ ʧʘʨʪʥʸʨʘʤʠ ʩʪʘʣʠ ʂʠʪʘʡ (ʤʘʰʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʥʠʢʘ, ʧʦ-
ʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ), ʀʥʜʠʷ (ʥʝʬʪʴ, ʫʜʦʙʨʝʥʠʷ, ʬʘʨʤʘʮʝʚʪʠʢʘ, IT-ʫʩʣʫʛʠ), ʊʫʨʮʠʷ (ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʪʦʚʘʨʳ, ʣʦʛʠʩʪʠʢʘ, ʪʫʨʠʟʤ), ʩʪʨʘʥʳ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ (ʠʥʚʝʩʪʠʮʠʠ, ʬʠʥʘʥʩʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ), ʛʦʩʫ-
ʜʘʨʩʪʚʘ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ɹʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʝʥʳ ʟʦʥʳ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 
(ʩ ʀʨʘʥʦʤ ð ʩ 2023 ʛʦʜʘ, ʩ ɺʴʝʪʥʘʤʦʤ, ʉʝʨʙʠʝʡ), ʚ 2025 ʛʦʜʫ ʧʦʜʧʠʩʘʥʳ ʩʦʛʣʘʰʝʥʠʷ ʩ ʄʦʥʛʦʣʠʝʡ, 
ʆɸʕ ʠ ʀʥʜʦʥʝʟʠʝʡ, ʚʝʜʫʪʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʀʥʜʠʝʡ (ʦʞʠʜʘʝʪʩʷ ʟʘʚʝʨʰʝʥʠʝ ʢ 2027 ʛʦʜʫ), ɽʛʠʧʪʦʤ, ʊʫʥʠ-
ʩʦʤ. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ çʉʝʚʝʨï
ʖʛè (ʯʝʨʝʟ ʀʨʘʥ ʠ ʂʘʩʧʠʡ), çɺʦʩʪʦʢïɿʘʧʘʜè (ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ ʠ ʂʠʪʘʡ), ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ, ʘʨʢʪʠ-
ʯʝʩʢʘʷ ʣʦʛʠʩʪʠʢʘ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʯʝʨʝʟ ʉʨʝʜʥʶʶ ɸʟʠʶ [9]. ʉ ʦʩʝʥʠ 
2025 ʛʦʜʘ ʨʘʩʰʠʨʷʝʪʩʷ ʘʧʨʦʙʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʣʦʤʙ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʚʦʟʦʢ 
ʚʥʫʪʨʠ ɽɸʕʉ, ʘ ʩ ʬʝʚʨʘʣʷ 2026 ʛʦʜʘ ʥʘʯʠʥʘʝʪʩʷ ʠʭ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɼʦʣʷ ʥʘʮʠʦʥʘʣʴ-
ʥʳʭ ʚʘʣʶʪ ʚ ʨʘʩʯʸʪʘʭ ʚʥʫʪʨʠ ɽɸʕʉ ʠ ʩ ʧʘʨʪʥʸʨʘʤʠ ʧʦ ɹʈʀʂʉ ʧʨʝʚʳʩʠʣʘ 90 %, ʯʪʦ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʩʘ-
ʤʳʭ ʟʘʤʝʪʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʬʠʥʘʥʩʦʚʳʭ ʩʘʥʢʮʠʡ [10]. 

ʈʦʩʩʠʡʩʢʠʝ ʘʚʪʦʨʳ ʧʦʜʯʸʨʢʠʚʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ɽɸʕʉ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʩʘʥʢʮʠʷʤ. ʂʘʢ ʦʪʤʝʯʘʝʪ 
ɸ.ɸ. ʂʘʩʴʢʦʚʘ, çʚ ʫʩʣʦʚʠʷʭ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʚʥʝʰ-
ʥʝʪʦʨʛʦʚʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʜʨʫʞʝʩʪʚʝʥʥʳʝ ʩʪʨʘʥʳ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 
ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʫʢʨʝʧʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʬʠʢʘ-
ʮʠʷ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʨʘʤʢʘʭ ɽɸʕʉ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʙʶʜʞʝʪʥʳʭ ʟʘʪʨʘʪ ʥʘ ʣʦʛʠʩʪʠʢʫ ʠ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ [11]. ɺ.ʉ. ʂʠʯʝʥʠʥʘ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ɽɸʕʉ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʭʘʥʠʟʤ ʨʘʟʨʝʰʝʥʠʷ ʪʦʨʛʦʚʳʭ ʩʧʦʨʦʚ ʠ ʵʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʈʦʩʩʠʝʡ ʜʣʷ ʟʘʱʠ-
ʪʳ ʩʚʦʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ [12, ʩ. 94-98]. ɽ.ʉ. ʈʦʤʘʥʯʫʢ ʚ ʘʥʘʣʠʟʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʋʟʙʝʢʠʩʪʘ-
ʥʦʤ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ çʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʛʦʩʫ-
ʜʘʨʩʪʚʘʤʠ ʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ ʨʦʩʩʠʡʩʢʦʡ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʥʘ ɺʦʩʪʦʢ ʨʘʩʰʠʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʋʟʙʝʢʠʩʪʘʥʦʤ ʩʪʘʣʦ  ʜʣʷ ʈʦʩʩʠʠ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡè, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʪʨʝʥʜ ʥʘ 
ʫʢʨʝʧʣʝʥʠʝ ʩʚʷʟʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʢʘʢ ʯʘʩʪʠ ʘʥʪʠʩʘʥʢʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ [13, ʩ. 156]. ɺ.ʗ. ʇʠʱʠʢ ʠ 
ʇ.ɺ. ɸʣʝʢʩʝʝʚ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʨʦʥʝ: çʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫ-
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ʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʫʯʘʩʪʠʷ ʈʦʩʩʠʠ ʚ ʠʥʩʪʠʪʫʪʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ɽɸʕʉ, ʷʚʣʷʝʪ-
ʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʫʩʠʣʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ 
ʩʦʟʜʘʥʠʶ ʦʙʱʝʡ ʧʣʘʪʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪ 
ʚʦ ʚʟʘʠʤʥʳʭ ʨʘʩʯʝʪʘʭè [14, ʩ. 130], ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ çʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʳ 
ɽɸʕʉ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʟʘʧʘʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚè. 

ʊ.ʄ. ʀʩʘʯʝʥʢʦ ʠ ʀ.ɸ. ʄʝʜʚʝʜʢʦʚʘ ʧʦʜʯʸʨʢʠʚʘʶʪ: çʜʣʷ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʦʚ ʨʝʰʝ-
ʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʝʡ ʢʘʢ ʚ ʪʦʨʛʦʚʣʝ, ʪʘʢ ʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥ-
ʥʦʡ ʩʬʝʨʝ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʚʥʝʰʥʝʡ 
ʪʦʨʛʦʚʣʠ, ʢʦʪʦʨʘʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ɽʉ  ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʤʘʪʝʨʠ-
ʘʣʴʥʳʭ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚè [15]. 

ɸ.ɻ. ʇʳʣʠʥ ʚ ʨʘʙʦʪʝ ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʚʨʘʟʠʡʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʠʰʝʪ: çʘʥʪʠʨʦʩʩʠʡʩʢʠʝ ʩʘʥʢʮʠʠ 
ʚʳʟʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʪʦʨʛʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʨʘʤʢʘʭ 
ɽɸʕʉè, ʧʨʠ ʵʪʦʤ çɽɸʕʉ ʩʳʛʨʘʣ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʫʢʨʝʧʣʝʥʠʠ ʦʪʥʦʰʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʠ ʨʘʟ-
ʚʠʪʠʠ ʪʦʨʛʦʚʣʠ ʚ ʨʝʛʠʦʥʝè [16, ʩ. 132]. 

ɼ.ɺ. ʉʘʡʢʠʥ ʘʥʘʣʠʟʠʨʫʝʪ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: çʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʟʘʧʘʜʥʳʭ ʩʘʥʢʮʠʡè, ʯʪʦ ʧʨʠʚʝʣʦ ʢ çʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʥʘʧʨʘʚʣʝ-
ʥʠʡ ʠ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝè ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ [17, ʩ. 137-138]. ʕʪʠ ʨʘʙʦʪʳ ʧʦʜʯʸʨʢʠʚʘʶʪ,  
ʯʪʦ ɽɸʕʉ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʫʬʝʨʦʤ ʦʪ ʩʘʥʢʮʠʡ, ʥʦ ʠ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘ-
ʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʜʘʧʪʘʮʠʶ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʚʳʟʦʚʳ ʜʣʷ ʈʦʩʩʠʠ ʩʦʭʨʘʥʷʶʪʩʷ: ʧʦʪʝʨʷ ʝʚ-
ʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʢ 2027 ʛʦʜʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʵʤʙʘʨʛʦ, ʫʜʦʨʦʞʘʥʠʝ ʢʘʧʠʪʘʣʘ, ʜʝʬʠ-
ʮʠʪ ʢʘʜʨʦʚ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʦ-
ʩʪʘ. ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʛʥʦʟʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʦʩʩʠʡʩʢʠʭ ʘʥʘʣʠʪʠʢʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ 
ʨʦʩʪ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 2026ï2035 ʛʦʜʘʭ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,7ï1,8 % ʚ ʛʦʜ ʧʨʠ ʩʦ-
ʭʨʘʥʝʥʠʠ ʪʝʢʫʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ð ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʩʨʝʜʥʝʤʠʨʦʚʳʭ ʪʝʤʧʦʚ ʠ ʜʦʧʘʥʜʝʤʠʡʥʦʛʦ 
ʫʨʦʚʥʷ ʈʦʩʩʠʠ (2,5ï3,0 %) [2]. ʋʩʢʦʨʝʥʥʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʧʘʨʪʥʸʨʦʚ (ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʂʠʪʘʡ) ʩʦʟʜʘʸʪ ʨʠʩʢ ʥʦʚʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ɽɸʕʉ (ʚʳʠʛ-
ʨʳʰ ʤʘʣʳʭ ʵʢʦʥʦʤʠʢ ʦʪ ʨʝʵʢʩʧʦʨʪʘ ʧʨʠ ʧʦʪʝʨʷʭ ʢʨʫʧʥʳʭ) ʫʩʠʣʠʚʘʝʪ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚʥʫʪʨʠ ʩʦʶʟʘ ʠ 
ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʠ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʘʥʢʮʠʠ ɽʉ 2022ï2026 ʛʦʜʦʚ ʜʦʩʪʠʛʣʠ 
ʯʘʩʪʠʯʥʦʛʦ ʫʩʧʝʭʘ: ʦʥʠ ʦʩʣʘʙʠʣʠ ʵʢʦʥʦʤʠʢʫ ʈʌ, ʦʛʨʘʥʠʯʠʣʠ ʜʦʩʪʫʧ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʩʦʢʨʘʪʠʣʠ ʵʥʝʨʛʦ-
ʜʦʭʦʜʳ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʧʨʠʚʝʣʠ ʢ ʢʦʣʣʘʧʩʫ ʠ ʥʝ ʠʟʦʣʠʨʦʚʘʣʠ ʈʦʩʩʠʶ ʦʪ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘʧʨʦʪʠʚ, 
ʩʘʥʢʮʠʠ ʫʩʢʦʨʠʣʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʶ ʪʦʨʛʦʚʣʠ ʥʘ ɺʦʩʪʦʢ ʠ ʖʛ, ʫʢʨʝʧʠʣʠ ɽɸʕʉ, ʧʦʚʳʩʠʣʠ ʨʦʣʴ ɹʈʀʂʉ ʠ 
ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʧʝʨʝʭʦʜ ʥʘ ʨʘʩʯʝʪʳ ʚ ʥʘʮʚʘʣʶʪʘʭ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʛʦ ʩʘʥʢʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʩʥʠ-
ʞʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʥʦʛʣʘʩʠʷ ʚ ɽʉ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪʴ ʢʘʥʘʣʳ ʦʙʭʦʜʘ. ɼʣʷ ɽɸʕʉ 
ʵʪʦ ʩʦʟʜʘʝʪ ʦʢʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦ ʥʝʩʝʪ ʨʠʩʢ ʥʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʂʠʪʘʷ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʩʮʝ-
ʥʘʨʠʡ ʜʦ 2035 ʛʦʜʘ ð ʥʠʟʢʠʡ, ʥʦ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʚ ʛʨʘʞʜʘʥʩʢʠʭ ʩʝʢʪʦʨʘʭ, ʝʩʣʠ ʥʝ ʚʦʟʦʙʥʦʚʠʪʩʷ ʧʨʘʛʤʘʪʠʯʥʳʡ ʜʠʘʣʦʛ ʩ ɽʚʨʦʧʦʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 

1. ʉʦʚʝʪ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ʍʨʦʥʦʣʦʛʠʷ ï ʩʘʥʢʮʠʠ ɽʉ ʧʨʦʪʠʚ ʈʦʩʩʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 
ɹʨʶʩʩʝʣʴ : Consilium, 2026. URL: https://www.consilium.europa.eu/en/policies/sanctions-against-
russia/timeline-sanctions-against-russia (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2026) 

2. Eurostat. EU imports of energy products - latest developments [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Statistics 
Explained. Luxembourg : Eurostat, 2026. URL: https://ec.europa.eu/eurostat/statistics-
explained/index.php/EU_imports_of_energy_products_-_latest_developments (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2026) 

3. Eurostat. EU trade with Russia - latest developments [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Statistics Explained. 
Luxembourg : Eurostat, 2026. URL: https://ec.europa.eu/eurostat/statistics-
explained/index.php/EU_trade_with_Russia_-_latest_developments (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2026) 

https://www.consilium.europa.eu/en/policies/sanctions-against-russia/timeline-sanctions-against-russia
https://www.consilium.europa.eu/en/policies/sanctions-against-russia/timeline-sanctions-against-russia
https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_imports_of_energy_products_-_latest_developments
https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_imports_of_energy_products_-_latest_developments
https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_trade_with_Russia_-_latest_developments
https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_trade_with_Russia_-_latest_developments


ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 121 

 

XXI International scientific conference | www.naukaip.ru 

4. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ʉʪʘʪʠʩʪʠʢʘ ʚʥʝʰʥʝʡ ʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ʄ. : ɽʕʂ, 2026. URL: https://eec.eaeunion.org/comission/department/dep_stat/tradestat (ʜʘʪʘ ʦʙ-
ʨʘʱʝʥʠʷ: 10.04.2026) 

5. ɻʣʘʚʥʦʝ ʪʘʤʦʞʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʂʅʈ. ɼʘʥʥʳʝ ʧʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʂʠʪʘʷ ʩ ʈʦʩʩʠʝʡ ʟʘ 2025 
ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʇʝʢʠʥ : GACC, 2026. URL: https://www.customs.gov.cn (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
10.04.2026) 

6. ʂʠʯʝʥʠʥʘ ɺ.ʉ, ʄʝʨʢʫʣʦʚʘ ʊ.ʅ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʘʨʙʠʪʨʘʞ ʚ ʂʅʈ ʢʘʢ ʤʝʭʘʥʠʟʤ 
ʟʘʱʠʪʳ ʨʦʩʩʠʡʩʢʠʭ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʠ ʠʩʧʦʣʥʝʥʠʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʥʪʨʘʢʪʦʚ // 
ʖʨʠʜʠʯʝʩʢʘʷ ʥʘʫʢʘ. 2025. ˉ 6. ʉ.226. 

7. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ʉʪʘʪʠʩʪʠʢʘ ʚʥʝʰʥʝʡ ʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ʄ. : ɽʕʂ, 2026. URL: https://eec.eaeunion.org/comission/department/dep_stat/tradestat (ʜʘʪʘ ʦʙ-
ʨʘʱʝʥʠʷ: 10.04.2026) 

8. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ʇʦʟʠʪʠʚʥʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʙʠʟʥʝʩʘ: ʚ ɽɸʕʉ ʚʳʨʦʩʣʠ 
ʦʙʲʝʤʳ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʫʩʣʫʛʘʤʠ ʠ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʄ. : ɽʕʂ, 2025. URL: 
https://eec.eaeunion.org/news/pozitivnyy-impuls-dlya-biznesa-v-eaes-vyrosli-obemy-vzaimnoy-torgovli-
uslugami-i-pryamykh-investitsi (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2026) 

9. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ɼʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨ-
ʩʪʚʘʤʠ ï ʯʣʝʥʘʤʠ ɽɸʕʉ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʄ. : ɽʕʂ, 2025ï2026. URL: 
http://eec.eaeunion.org/comission/department/dep_stat/tradestat/analytics/tradereport.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
10.04.2026) 

10. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ʉʪʘʪʠʩʪʠʢʘ ʚʥʝʰʥʝʡ ʠ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ [ʕʣʝʢʪʨʦʥ-
ʥʳʡ ʨʝʩʫʨʩ]. ʄ. : ɽʕʂ, 2026. URL: https://eec.eaeunion.org/comission/department/dep_stat/tradestat (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 10.04.2026) 

11. ʂʘʩʴʢʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ɸʥʜʨʝʝʚʥʘ, ʊʨʦʬʠʤʦʚʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ɽɸʕʉ-ʚʝʢʪʦʨ ʨʦʩʩʠʡʩʢʦʡ 
ʪʦʨʛʦʚʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ // ɺʝʩʪʥʠʢ ʝʚʨʘʟʠʡʩʢʦʡ ʥʘʫʢʠ. 2023. ˉ6. URL: 
https://cyberleninka.ru/article/n/eaes-vektor-rossiyskoy-torgovli-v-usloviyah-sanktsiy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
10.04.2026).ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. 

12. ʂʠʯʝʥʠʥʘ ɺ.ʉ. ɺʊʆ ʠ ɽɸʕʉ: ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʷ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʠʤʝʥʠ ɺ.ɹ ɹʦʙʢʦʚʘ ʬʠʣʠʘʣʘ ʈʦʩʩʠʡʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ 
ʘʢʘʜʝʤʠʠ.2023. ˉ 3(87) ʉ. 94-98. 

13.  ʈʦʤʘʥʯʫʢ ɽ. ʉ. ʊʨʝʥʜʳ ʠ ʨʠʩʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 
ʫʩʣʦʚʠʷʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ // ɺʝʩʪʥʠʢ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 
2023. ˉ 3. ʉ. 151ï176.  

14. ʇʠʱʠʢ ɺ. ʗ. ʌʘʢʪʦʨʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʬʠ-
ʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ / ɺ. ʗ. ʇʠʱʠʢ, ʇ. ɺ. ɸʣʝʢʩʝʝʚ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʦʙʱʝ-
ʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 2025. ˉ 7. ʉ. 124ï133.  

15. ʀʩʘʯʝʥʢʦ ʊ. ʄ. ʇʝʨʝʦʨʠʝʥʪʘʮʠʷ ʪʦʨʛʦʚʣʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 
ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ / ʊ. ʄ. ʀʩʘʯʝʥʢʦ, ʀ. ɸ. ʄʝʜʚʝʜʢʦʚʘ // ɺʝʩʪʥʠʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʕʢʦʥʦʤʠʢʘ. 2024.ʊ. 40. ɺʳʧ. 2 ʉ. 249-272. 

16.  ʇʳʣʠʥ ɸ. ɻ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʝʚʨʘʟʠʡʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ: 
ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʠʩʢʠ // ɺʝʩʪʥʠʢ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 2022. ˉ6. C. 127ï141 

17. ʉʘʡʢʠʥ ɼʝʥʠʩ ɺʠʪʘʣʴʝʚʠʯ ʈʦʩʩʠʡʩʢʘʷ ʣʦʛʠʩʪʠʢʘ: ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʷ ʚ 
ʩʪʨʫʢʪʫʨʝ // Journal of Monetary Economics and Management. 2024. ˉ10. ʉ.136-141 

É ʄ.ʉ. ʃʘʩʪʦʯʢʠʥʘ, 2026 

 
  

https://eec.eaeunion.org/comission/department/dep_stat/tradestat
https://www.customs.gov.cn/
https://eec.eaeunion.org/comission/department/dep_stat/tradestat
https://eec.eaeunion.org/news/pozitivnyy-impuls-dlya-biznesa-v-eaes-vyrosli-obemy-vzaimnoy-torgovli-uslugami-i-pryamykh-investitsi
https://eec.eaeunion.org/news/pozitivnyy-impuls-dlya-biznesa-v-eaes-vyrosli-obemy-vzaimnoy-torgovli-uslugami-i-pryamykh-investitsi
http://eec.eaeunion.org/comission/department/dep_stat/tradestat/analytics/tradereport.php
https://eec.eaeunion.org/comission/department/dep_stat/tradestat


122 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 147,3/  

ǦǟǯǲǠǤǥǬǺǨ ǭǮǺǱ ǭǯǢǟǬǧǦǟǵǧǧ 
ǮǤǬǰǧǭǬǬǭǢǭ ǭǠǤǰǮǤǶǤǬǧǾ 

ǩȇȐȊȇȕȇȌǿ ǟȌȌǿ ǡȊǿȃȇȋȇȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʝʤʠ ʩʪʨʘʥ ʥʘ ʦʩʥʦʚʝ 
ʜʘʥʥʳʭ ʜʦʢʣʘʜʘ ʆʕʉʈ çPensions at a Glance 2025è. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʠʧʳ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 
ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʷʭ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʥʜʝʥʮʠʷʭ ʨʘʟʚʠʪʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʥʩʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʝʬʦʨʤʳ, ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ 
ʧʝʥʩʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʧʝʥʩʠʷ 
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Abstract: The article presents a comparative analysis of pension systems in seven countries based on data 
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pension provision are considered. As a result of the study, conclusions were drawn about the most effective 
models of pension systems and trends in the development of pension provision in the countries of the world. 
Keywords: pension provision, reforms, retirement age, corporate pension programs, funded pension 

 
ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʯʝʨʝʟ ʘʥʘʣʠʟ ʨʝʬʦʨʤ ʠ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʢʣʘʜʘ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ) çPensions 
at a glance 2025è [1]. ʇʦʩʣʝʜʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʘʤʠ ʚʦʟʨʘʩʪʘ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ: ʥʘʧʨʠ-
ʤʝʨ, ʚ ʏʝʭʠʠ ʠ ʉʣʦʚʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥʦʤ ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʧʦʚʳʰʝʥ ʩ 65 ʜʦ 67 ʣʝʪ.  

ʊʘʢʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʥʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʦʧʳʪʢʘʤʠ ʧʦʚʳʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʥʩʠʦʥʥʳʭ ʬʦʥʜʦʚ: ʀʨʣʘʥʜʠʷ ʠ ʂʦʨʝʷ ʧʦʚʳʩʠʣʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʩʪʘʚʢʠ ʚʟʥʦʩʦʚ, ʗʧʦʥʠʷ 
ʫʚʝʣʠʯʠʣʘ ʧʦʪʦʣʦʢ ʚʟʥʦʩʦʚ, ʘ ʏʝʭʠʷ ʩʥʠʟʠʣʘ ʙʫʜʫʱʠʝ ʫʨʦʚʥʠ ʚʳʧʣʘʪ. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, 
ʟʘʚʠʩʷʱʠʝ ʦʪ ʧʨʠʪʦʢʘ ʪʝʢʫʱʠʭ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ, ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʝʬʠʮʠʪʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʥʩʠʦʥʝʨʦʚ ʜʦʩʪʦʡʥʳʤ ʫʨʦʚʥʝʤ ʚʳʧʣʘʪ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʠʙʝʛʘʝʪ ʢ ʚʳʥʫʞʜʝʥʥʳʤ ʤʝ-
ʨʘʤ, ʥʝ ʨʝʰʘʶʱʠʤ ʧʨʦʙʣʝʤʫ ʚ ʧʦʣʥʦʡ ʤʝʨʝ: ʧʦʚʳʰʝʥʠʶ ʩʪʘʚʢʠ ʚʟʥʦʩʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʧʝʥʩʠʦʥʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʠʣʠ ʩʥʠʞʝʥʠʶ ʨʘʟʤʝʨʘ ʚʳʧʣʘʪ.  

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʝʥ-
ʩʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɺ ʩʪʨʘʥʘʭ ʆʕʉʈ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʝʥʩʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʝ 
ʵʣʝʤʝʥʪʳ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʝʥʩʠʦʥʥʫʶ ʩʠʩʪʝʤʫ: ʥʘʧʨʠʤʝʨ, ʚ ʧʝʨʠʦʜ 2023ï2025 ʛʛ. ʚ ʀʨʣʘʥʜʠʠ 
ʚʚʝʜʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʝʥʩʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪʠʧʦʚ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʳʣʠ ʚʳʙʨʘʥʳ 
ɻʝʨʤʘʥʠʷ, ɼʘʥʠʷ, ʌʠʥʣʷʥʜʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ʉʐɸ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʳʣʠ 
ʚʳʜʝʣʝʥʳ 3 ʛʨʫʧʧʳ ʩʪʨʘʥ: 1) ʩʤʝʰʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ; 
2) ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ; 3) ʩʤʝʰʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʨʘʟʚʠʪʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳ-
ʤʠ ʧʨʦʛʨʘʤʤʘʤʠ.  
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ʇʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʦʚʦʡ ʧʝʥʩʠʠ ʠ ʥʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʝʥ-
ʩʠʠ. ʇʦʩʦʙʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʜʦʭʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʙʝʜʥʝʡʰʠʭ ʧʝʥ-
ʩʠʦʥʝʨʦʚ. ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʯʘʩʪʥʳʤʠ ʧʝʥʩʠʷʤʠ. ɺ 
ʉʐɸ ʜʝʡʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʝʥʩʠʦʥʥʦʝ ʧʦʩʦʙʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ, 
ʪʘʢʞʝ ʛʨʘʞʜʘʥʘʤ ʜʦʩʪʫʧʥʘ ʧʨʦʚʝʨʷʝʤʘʷ ʥʘ ʥʫʞʜʘʝʤʦʩʪʴ ʜʦʧʣʘʪʘ ʜʣʷ ʧʝʥʩʠʦʥʝʨʦʚ ʩ ʥʠʟʢʠʤʠ ʜʦʭʦʜʘ-
ʤʠ. ʇʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʯʘʩʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʘʞʜʘʥʘʤ ʬʦʨʤʠʨʦʚʘʪʴ 
ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʧʝʥʩʠʦʥʥʦʛʦ ʜʦʭʦʜʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʘʤʝʨʠʢʘʥʮʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʝ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʫʶ, ʯʘʩʪʥʫʶ ʢʦʣʣʝʢʪʠʚʥʫʶ ʧʝʥʩʠʶ ʧʦ ʤʝʩʪʫ ʨʘʙʦʪʳ ʠ ʯʘʩʪʥʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʫʪʝʤ ʦʪʢʨʳ-
ʪʠʷ ʣʠʯʥʦʛʦ ʧʝʥʩʠʦʥʥʦʛʦ ʩʯʝʪʘ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɻʝʨʤʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʦʣʠʜʘʨʥʦʡ ʩʠʩʪʝʤʦʡ, 
ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʘʨʘʙʦʪʢʝ, ʨʘʩʯʝʪ ʧʝʥʩʠʡ ʦʩʥʦʚʘʥ ʥʘ ʧʝʥʩʠʦʥʥʳʭ ʙʘʣʣʘʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʩʦʙʠʷ ʜʦ-
ʩʪʫʧʥʳ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʘʟʦʚʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʧʦ ʩʪʘʨʦʩʪʠ. ɺʦ ʌʨʘʥʮʠʠ ʜʣʷ ʨʘʙʦʪ-
ʥʠʢʦʚ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥ-
ʪʦʚ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʝʥʩʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʳʧʣʘʪʘʤʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʳ. 
ʉʠʩʪʝʤʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʳʧʣʘʪʘʤʠ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʨʷʝʤʫʶ ʥʘ ʥʫʞʜʘʝʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʧʝʥʩʠʶ, 
ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʚʟʥʦʩʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʝʚʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʧʝʥʩʠʷ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

ɼʘʪʩʢʘʷ ʧʝʥʩʠʦʥʥʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʝʥʩʠʠ ʠ ʧʨʦʚʝʨʷʝʤʳʭ ʥʘ ʥʫʞʜʘʝʤʦʩʪʴ 
ʧʝʥʩʠʦʥʥʳʭ ʥʘʜʙʘʚʦʢ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʢʦʥʦʤ ʧʝʥʩʠʦʥʥʘʷ ʩʭʝʤʘ, ʦʩʥʦ-
ʚʘʥʥʘʷ ʥʘ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʚʟʥʦʩʘʭ. ʆʙʷʟʘʪʝʣʴʥʳʝ, ʧʦʣʥʦʩʪʴʶ ʬʠʥʘʥʩʠʨʫʝʤʳʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 
ʧʝʥʩʠʦʥʥʳʝ ʩʭʝʤʳ ʦʭʚʘʪʳʚʘʶʪ ʦʢʦʣʦ 90% ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʌʠʥʣʷʥʜʠʠ ʩʫʱʝʩʪʚʫʶʪ ʮʝʣʝʚʳʝ 
ʧʦʩʦʙʠʷ ʧʦ ʩʪʘʨʦʩʪʠ: ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʝʥʩʠʷ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʧʝʥʩʠʷ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʧʝʥ-
ʩʠʦʥʥʦʛʦ ʜʦʭʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʟʘʨʘʙʦʪʢʘ, ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 
ʧʨʘʚʠʣʘʤʠ ʥʘʯʠʩʣʝʥʠʷ ʧʦʩʦʙʠʡ, ʥʦ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʝʥʦ ʬʠʥʘʥʩʦʚʳʤʠ 
ʘʢʪʠʚʘʤʠ. 

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʪʘʙʣ. 1) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 
ʥʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʤʝʱʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ɼʘʥʠʠ: ʧʝʥʩʠʷ ʩʦʩʪʘʚʣʷʝʪ 77,1 % ʦʪ ʩʨʝʜʥʝʛʦ 
ʟʘʨʘʙʦʪʢʘ. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ɻʝʨʤʘʥʠʠ ʠ ʉʐɸ ʠ ʩʦʩʪʘʚʣʷʝʪ 51,3 % ʦʪ ʩʨʝʜʥʝʛʦ 
ʟʘʨʘʙʦʪʢʘ, ʥʦ ʜʦʩʪʠʛʘʝʪ ʥʦʨʤʘʪʠʚʘ 40 %, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʂʦʥʚʝʥʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʪʨʫʜʘ çʆ ʤʠʥʠʤʘʣʴʥʳʭ ʥʦʨʤʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè [2]. ɺʦ ʌʨʘʥʮʠʠ ʨʘʩʭʦʜʳ ʥʘ ʧʝʥʩʠʦʥʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 13 % ʦʪ ɺɺʇ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʩʪʨʘʥʘʤ, 
ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʐɸ ʠ ʩʦʩʪʘʚʣʷʝʪ 7,3 % ʦʪ ɺɺʇ. ʇʨʠʯʠʥʘ ʪʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʪʦʤ, 
ʯʪʦ ʚ ʉʐɸ ʜʦʤʠʥʠʨʫʝʪ ʣʠʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʛʨʘʞʜʘʥʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʌʨʘʥʮʠʠ ʛʦʩʫʜʘʨʩʪʚʦ ʛʘʨʘʥ-
ʪʠʨʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʤʝʱʝʥʠʷ.  

ɼʨʫʛʦʡ ʩʪʘʥʜʘʨʪ ï ʚʦʟʨʘʩʪ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ ʜʦ 65 ʣʝʪ ï ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʥ: ʚʦʟʨʘʩʪ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺ 
ʩʪʨʘʥʘʭ ʆʕʉʈ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʦʟʨʘʩʪʘ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʩʪʨʘʥʳ ʩʦ ʩʤʝʰʘʥʥʦʡ ʧʝʥʩʠʦʥʥʦʡ 
ʩʠʩʪʝʤʦʡ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʝʜʥʦʩʪʠ ʚ 
ʩʪʘʨʦʩʪʠ (ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʐɸ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩ ʜʦʭʦʜʦʤ ʥʠʞʝ 
50 % ʦʪ ʤʝʜʠʘʥʥʦʛʦ: ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 15 % ʠ 22,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʨʘʟʤʝʨ ʧʝʥʩʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʠʡ, ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥʝ ʥʘ ʧʝʥʩʠʠ ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʤʠʥʠʤʫʤ ʦʪ ʛʦʩʫ-
ʜʘʨʩʪʚʘ.  

ʂʣʘʩʩʠʯʝʩʢʠʝ ʩʦʣʠʜʘʨʥʳʝ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ (ʚ 
ɻʝʨʤʘʥʠʠ ʠ ʌʨʘʥʮʠʠ ʜʦʣʷ ʨʘʩʭʦʜʦʚ ʥʘ ʧʝʥʩʠʠ ʚ ɺɺʇ ʩʦʩʪʘʚʣʷʝʪ 10,8 % ʠ 13,4 %). ɺ ɻʝʨʤʘʥʠʠ ʜʦʣʷ 
ʧʦʞʠʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʜʦʭʦʜʘʤʠ ʥʠʞʝ 50 % ʦʪ ʤʝʜʠʘʥʥʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 12,6 %, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 
ʟʘʤʝʱʝʥʠʷ ï 51,3 %; ʚʦ ʌʨʘʥʮʠʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ 6,1 % ʠ 70 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʌʨʘʥʮʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʚ ɻʝʨʤʘʥʠʠ. ɺ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 
ʚʳʩʦʢʘʷ ʜʦʣʷ ʧʦʞʠʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʪʦ-
ʛʦ, ʯʪʦ ʩʦʣʠʜʘʨʥʘʷ ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʝʞʥʠʡ ʫʨʦʚʝʥʴ ʚʳʧʣʘʪ ʙʝʟ ʩʝʨʴʝʟ-
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ʥʳʭ ʨʝʬʦʨʤ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘʤ ʧʨʠʜʝʪʩʷ ʧʨʠ-
ʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʩʪʘʚʢʠ ʧʝʥʩʠʦʥʥʳʭ ʚʟʥʦʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʨʞʦʪʡʧʦʦʴʮ ʪʡʪʫʞʥ ʪʫʩʙʦ ʇʖʊʉ 

 ʉʪʨʘʥʘ ʊʠʧ ʩʠʩʪʝʤʳ 
ʇʝʥʩʠʦʥ-
ʥʳʡ ʚʦʟʨʘʩʪ 

ʂʦʬɻʬʠʮʠ-
ʝʥʪ ʟʘʤʝʱʝ-
ʥʠʷ (% ʦʪ 
ʯʠʩʪʦʛʦ ʩʨʝʜ-
ʥʝʛʦ ʟʘʨʘʙʦʪ-
ʢʘ) 

ʈʘʩʭʦʜʳ ʥʘ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʳʝ 
ʧʝʥʩʠʠ (% ʦʪ 
ɺɺʇ) 

ʅʘʩʝʣʝʥʠʝ 
ʩʪʘʨʰʝ 65 
ʣʝʪ (% ʦʪ ʥʘʩʝ-
ʣʝʥʠʷ ʪʨʫʜʦʩʧʦ-
ʩʦʙʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ) 

ʇʨʦʮʝʥʪ 
ʧʦʞʠʣʳʭ 
ʣʶʜʝʡ ʩ 
ʜʦʭʦʜʦʤ 
ʥʠʞʝ 50 % 
ʦʪ ʤʝʜʠʘʥ-
ʥʦʛʦ  

ɺʝʣʠʢʦʙʨʠʪʘ-
ʥʠʷ 

ʉʤʝʰʘʥʥʘʷ ʧʝʥʩʠ-
ʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 
ʚʳʧʣʘʪʘʤʠ ʠ ʨʘʟ-
ʚʠʪʳʤ ʜʦʙʨʦʚʦʣʴ-
ʥʳʤ ʯʘʩʪʥʳʤ ʢʦʤ-
ʧʦʥʝʥʪʦʤ 

66 54,2 7,4 34,0 15,0 

ʉʐɸ 

ʉʤʝʰʘʥʥʘʷ ʧʝʥʩʠ-
ʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ 
ʨʘʟʚʠʪʳʤ ʥʘʢʦʧʠ-
ʪʝʣʴʥʳʤ ʠ ʢʦʨʧʦ-
ʨʘʪʠʚʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ. 

66,7 51,3 7,3 30,8 22,9 

ɻʝʨʤʘʥʠʷ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʨʘʩ-
ʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 
ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʩ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʤʠ ʚʟʥʦʩʘʤʠ 

66 51,3 10,8 39,8 12,6 

ʌʨʘʥʮʠʷ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʨʘʩ-
ʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 
ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʩ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʤʠ ʚʳʧʣʘʪʘʤʠ 

64,3 70,0 13,4 40,2 6,1 

ɼʘʥʠʷ 

ʉʤʝʰʘʥʥʘʷ ʧʝʥʩʠ-
ʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 
ʚʟʥʦʩʘʤʠ, ʩʦʩʪʦʷ-
ʱʘʷ ʠʟ ʛʘʨʘʥʪʠʨʦ-
ʚʘʥʥʦʡ ʯʘʩʪʠ, ʦʙʷ-
ʟʘʪʝʣʴʥʦʡ ʢʦʨʧʦʨʘ-
ʪʠʚʥʦʡ ʯʘʩʪʠ ʠ 
ʯʘʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ 
ʥʘ ʝʜʠʥʦʚʨʝʤʝʥ-
ʥʳʭ ʚʟʥʦʩʘʭ 

67 77,1 7,5 36,2 5,0 

ʌʠʥʣʷʥʜʠʷ 

ʉʤʝʰʘʥʥʘʷ ʧʝʥʩʠ-
ʦʥʥʘʷ ʩʠʩʪʝʤʘ, 
ʩʦʯʝʪʘʶʱʘʷ ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʝ ʚʳʧʣʘ-
ʪʳ ʠ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʝ ʚʟʥʦʩʳ ʚ ʢʦʨ-
ʧʦʨʘʪʠʚʥʦʡ ʯʘʩʪʠ  

65 65,7 12,2 42, 8 4,8 

 
ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʩʪʨʘʥ ʩʦ ʩʤʝʰʘʥʥʦʡ ʧʝʥʩʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʢʦʧʣʝ-

ʥʠʷ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʟʘʤʝʱʝʥʠʷ (65,7 % ʚ ʌʠʥ-
ʣʷʥʜʠʠ, 77,1 % ʚ ɼʘʥʠʠ), ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʥʘʩʝʣʝʥʠʷ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (42,8 % ʚ ʌʠʥ-
ʣʷʥʜʠʠ ʠ 36,2 % ʚ ɼʘʥʠʠ), ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʠʟʢʦʡ ʜʦʣʝʡ ʧʦʞʠʣʳʭ ʩ ʜʦʭʦʜʘʤʠ ʥʠʞʝ 50 % ʦʪ ʤʝʜʠʘʥʥʦʛʦ 
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(4,8 % ʚ ʌʠʥʣʷʥʜʠʠ ʠ 5 % ʚ ɼʘʥʠʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʝʰʘʥʥʳʝ ʧʝʥʩʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʨʘʚ-
ʥʦʡ ʩʪʝʧʝʥʠ ʩʦʩʪʦʷʪ ʠʟ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʯʘʩʪʠ ʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥ-
ʪʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʚʳʛʦʜʥʳʤʠ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʠʩʢʠ ʠ ʤʝʥʴʰʝ 
ʟʘʚʠʩʷʪ ʦʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʩʤʝʰʘʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʩʦʩʪʦʷʱʠʤʠ ʠʟ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʠ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʯʘʩʪʝʡ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʧʝʥʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝ 
ʥʘʙʣʶʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʝʥʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ ʨʦʣʠ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʙʝ-
ʨʝʞʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʭʦʜʘ ʚ ʩʪʘʨʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʚʳʟʦʚʘʤʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘʢʦʧʠ-
ʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʝʥʩʠʠ ʷʚʣʷʶʪʩʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʦʞʜʘʝʤʦ-
ʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʝʥʩʠʦʥʥʘʷ ʩʠʩʪʝ-
ʤʘ ʠʩʧʳʪʳʚʘʝʪ ʚʦʟʨʘʩʪʘʶʱʫʶ ʥʘʛʨʫʟʢʫ, ʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪʚʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚʘ 
ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ: ʚ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʝ ʩʪʨʘʥ ʆʕʉʈ ʩʪʘʥʜʘʨʪʥʳʡ ʧʝʥʩʠ-
ʦʥʥʳʡ ʚʦʟʨʘʩʪ ʫʚʝʣʠʯʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʨʘ 
ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʘ ʙʫʜʫʱʝʡ 
ʧʝʥʩʠʠ ʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʦʙʲʝʢ-
ʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʤʝʥʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢ-
ʞʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʜʦʭʦʜʘ ʚ 
ʩʪʘʨʦʩʪʠ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʘ.  
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʛʝʥʝʨʘʮʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ, ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʝ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʨʦʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʫʩʣʦ-
ʚʠ̫ʭ ʮʠʬʨʦʚʠʟʘʮʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘʫʢʠ, ʙʦʣʴʰʠʝ 
ʜʘʥʥʳʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

 
THE IMPACT OF ARTIFICIAL INTELLIGENCE ON THE TRANSFORMATION OF SCIENTIFIC RESEARCH 
 

Yanshin Dmitry Nikolaevich 
 
Abstract: This article examines the impact of artificial intelligence on the transformation of scientific research. 
It explores the main applications of AI in scientific research, including automated data processing, modeling, 
and the generation of new knowledge. The benefits of using AI, such as increased efficiency and accelerated 
scientific discovery, are analyzed. Particular attention is paid to the changing role of the researcher and the 
development of the scientific community in the context of digitalization. 
Keywords: artificial intelligence, scientific research, digitalization of science, big data, automation, machine 
learning, scientific activity. 

 
ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʘ-

ʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [5]. ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʟʥʘʥʠʡ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʀʀ-ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʪʨʝʙʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝ-
ʤʝʥʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʛʦʪʦʚʢʫ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ, ʪʘʢʠʝ ʢʘʢ ʦʙʫʯʝʥʠʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ. 

ɺ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀʀ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ, ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʷʚʣʝʥʠʡ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʪ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʜʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ 
ʧʫʙʣʠʢʘʮʠʡ [4]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʧʨʦʮʝʩʩ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʩʪʫʧʘʷ 
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ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠ-
ʚʳ ʠʥʬʦʨʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʦʙʲʸʤʦʚ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ [3].  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ (ʬʠʟʠʢʝ, ʙʠʦʣʦʛʠʠ, ʭʠʤʠʠ) ʀʀ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʜʘʥ-
ʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʝʛʦ ʨʦʣʴ ʚ 
ʦʙʣʘʩʪʷʭ, ʛʜʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʚ ʛʝʥʦʤʠʢʝ ʠ ʘʩʪʨʦʬʠʟʠʢʝ [1].  

ɺ ʤʝʜʠʮʠʥʝ ʀʀ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 
ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝ-
ʰʝʥʠʡ.  

ɺ ʩʦʮʠʘʣʴʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ ʀʀ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚ, ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʠ 
ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝ-
ʠʤʫʱʝʩʪʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʀʀ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʚʳʷʚʣʷʷ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦ-
ʚʠʷʭ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ 
ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʤʦ-
ʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʦʜʝʣʠ ʠ ʧʨʦʛʥʦʟʳ.  

ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ: ʀʀ ʩʧʦʩʦʙʝʥ ʘʥʘʣʠ-
ʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʧʨʝʜʣʘʛʘʪʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ 
ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʦʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʈʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ 
ʤʝʥʷʝʪ ʨʦʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʸʥʳʝ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʠ-
ʟʘ ʜʘʥʥʳʭ, ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚ ʠ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʢʦ-
ʨʝʥʠʶ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʠ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ. ʕʪʦ ʚʝʜʸʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʪʠʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʩʦʯʝʪʘʶʱʝʛʦ ʟʥʘʥʠʷ ʚ ʩʚʦʝʡ ʦʙʣʘ-
ʩʪʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ.  

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʀʀ 
ʚʳʩʪʫʧʘʝʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʙʦʣʝʝ 
ʩʣʦʞʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʸʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʠʯʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ ʀʀ-
ʩʠʩʪʝʤ, ʯʪʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʫʩʧʝʰʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʥʘʫʢʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 
ʛʝʥʝʨʘʮʠʠ ʟʥʘʥʠʡ. ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ, ʧʦʚʳʩʠʪʴ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʦʪʝʥʮʠʘʣ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ ʦʩʪʘʸʪʩʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤ. ʆʥ ʥʝ ʟʘʤʝʥʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʘ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʫʩʠʣʠʚʘʶʱʠʤ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʟ-
ʚʦʣʷʶʱʠʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʚʦʨʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ǲǣǩ /55 

ǦǤǫǪǾ Ƥ ǬǟǷ ǭǠǸǧǨ ǣǭǫ8 ǳǧǪǭǰǭǳǰǩǭ-
ǼǱǧǶǤǰǩǧǨ ǟǬǟǪǧǦ ǢǪǭǠǟǪǻǬǺǴ 
ǼǩǭǪǭǢǧǶǤǰǩǧǴ ǡǺǦǭǡǭǡ 

 ǫǿȉǿȏȍȁǿ ǟȊȇȐǿ ǡȇȑǿȊțȄȁȌǿ  
ʩʪʫʜʝʥʪ   

ʂɻɹʇʆʋ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʦʣʣʝʜʞ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʫʙʠʥʰʪʝʡʥ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂɻɹʇʆʋ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʦʣʣʝʜʞ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʠʣʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʥʦ ʢʘʢ ʛʣʫʙʦʢʠʡ ʬʠʣʦʩʦʬʩʢʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ ʢʨʠʟʠʩ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʥʷʪʠʝ çɿʝʤ-
ʣʷ ï ʥʘʰ ʦʙʱʠʡ ʜʦʤè ʯʝʨʝʟ ʢʘʪʝʛʦʨʠʠ ʦʥʪʦʣʦʛʠʠ ʠ ʘʢʩʠʦʣʦʛʠʠ. ʀʩʩʣʝʜʫʝʪʩʷ ʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʢʠ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʧʨʠʨʦʜʝ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 
ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʢ ʙʠʦʮʝʥʪʨʠʟʤʫ ʠ ʢʦʥʮʝʧʮʠʠ ʥʦʦʩʬʝʨʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ, ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ, ʙʠʦʮʝʥʪʨʠʟʤ, ʥʦʦʩʬʝʨʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 
ʛʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ, ʬʠʣʦʩʦʬʩʢʘʷ ʘʥʪʨʦʧʦʣʦʛʠʷ. 
 

THE EARTH IS OUR COMMON HOME: PHILOSOPHICAL AND ETHICAL ANALYSIS OF GLOBAL 
ENVIRONMENTAL CHALLENGES 

 
Makarova Alice Vitalievna 

 
Scientific supervisor: Rubinstein Natalia Viktorovna 
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ɻʛʞʝʞʦʡʞ 
ʌʨʘʟʘ çɿʝʤʣʷ ï ʥʘʰ ʦʙʱʠʡ ʜʦʤè ʯʘʩʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʧʦʵʪʠʯʝʩʢʘʷ ʤʝʪʘʬʦʨʘ ʠʣʠ ʣʦʟʫʥʛ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʢʮʠʡ. ʆʜʥʘʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʠ ʥʘʨʘʩʪʘʶʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʨʠʟʠʩʘ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ. ʄʳ ʥʝ ʧʨʦʩʪʦ ʥʘʭʦʜʠʤʩʷ ʥʘ ɿʝʤʣʝ, ʤʳ 
ʩʫʱʝʩʪʚʫʝʤ ʚʥʫʪʨʠ ʥʝʝ ʢʘʢ ʯʘʩʪʴ ʝʜʠʥʦʡ ʙʠʦʩʬʝʨʳ. ɻʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ð ʠʟʤʝʥʝʥʠʝ 
ʢʣʠʤʘʪʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʝʘʥʘ, ʫʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ð ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʥʝ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ çʪʝʭʥʠʢʠè 
ʧʨʠʨʦʜʳ, ʘ ʦ ʩʙʦʷʭ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʠ ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ. 
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ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʨʘʩʩʤʦʪʨʝʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʯʝʨʝʟ ʧʨʠʟʤʫ ʬʠʣʦʩʦʬʩʢʦʡ ʵʪʠʢʠ 
ʠ ʦʥʪʦʣʦʛʠʠ, ʜʦʢʘʟʘʚ, ʯʪʦ ʩʧʘʩʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 
ʤʳʰʣʝʥʠʷ. 

1.ʆʥʪʦʣʦʛʠʷ ʜʦʤʘ: ʦʪ ʨʝʩʫʨʩʘ ʢ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 
ɺ ʠʩʪʦʨʠʠ ʬʠʣʦʩʦʬʠʠ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ ʧʨʝʪʝʨʧʝʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʵʧʦʭʫ 

ʇʨʦʩʚʝʱʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʫʪʚʝʨʜʠʣʘʩʴ ʧʦʟʠʮʠʷ ʌʨʝʥʩʠʩʘ ɹʵʢʦʥʘ: çɿʥʘʥʠʝ ð ʩʠʣʘè, 
ʛʜʝ ʧʨʠʨʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʦʙʲʝʢʪ ʧʦʢʦʨʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢ ʨʝʩʫʨʩʦʚ. ʕʪʘ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʝʩʢʘʷ 
ʤʦʜʝʣʴ ʧʦʩʪʘʚʠʣʘ ʯʝʣʦʚʝʢʘ ʚ ʧʦʟʠʮʠʶ ʭʦʟʷʠʥʘ, ʠʤʝʶʱʝʛʦ ʙʝʟʫʩʣʦʚʥʦʝ ʧʨʘʚʦ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʜʥʘʢʦ ʬʠʣʦʩʦʬʩʢʠʡ ʘʥʘʣʠʟ ʧʦʥʷʪʠʷ çʜʦʤè (ʛʨʝʯ. Oikos, ʦʪʢʫʜʘ ʠ ʧʨʦʠʟʦʰʣʦ ʩʣʦʚʦ çʵʢʦʣʦʛʠʷè) 
ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʩʢʣʘʜ ʨʝʩʫʨʩʦʚ. ɼʦʤ ð ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʪʠʷ, ʫʩʣʦʚʠʝ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʞʠʟʥʠ. ʄʘʨʪʠʥ ʍʘʡʜʝʛʛʝʨ ʚ ʨʘʙʦʪʝ çɾʠʪʴ ʟʥʘʯʠʪ ʩʝʣʠʪʴʩʷè ʫʢʘʟʳʚʘʣ, ʯʪʦ ʧʦʜʣʠʥʥʦʝ ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʝʩʪʫ ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ [1, ʩ.124].  ʈʘʟ-
ʨʫʰʘʷ ʧʨʠʨʦʜʫ, ʯʝʣʦʚʝʢ ʨʘʟʨʫʰʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʜʝʣʘʷ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘ-
ʥʠʝ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʡ ʬʠʣʦʩʦʬʩʢʠʡ ʚʳʚʦʜ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ð ʵʪʦ ʢʨʠʟʠʩ ʩʘʤʦʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʯʝʣʦʚʝʢʘ. ʇʦʢʘ ʤʳ ʩʯʠʪʘʝʤ ʩʝʙʷ ʚʥʝʰʥʠʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ, ʤʳ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʡ 
ʢʘʢ ʟʘʭʚʘʪʯʠʢʠ. 

 2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ: ʦʪ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʢ ʧʨʘʚʘʤ ʧʨʠʨʦʜʳ 
ʊʨʘʜʠʮʠʦʥʥʘʷ ʵʪʠʢʘ ʨʝʛʫʣʠʨʦʚʘʣʘ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʩʪʘʚʠʪ ʚʦʧʨʦʩ 

ʨʘʜʠʢʘʣʴʥʝʝ: ʦʙʣʘʜʘʝʪ ʣʠ ʧʨʠʨʦʜʘ ʚʥʫʪʨʝʥʥʝʡ ʮʝʥʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ? 
ɿʜʝʩʴ ʩʪʘʣʢʠʚʘʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ: 
1.  ɸʥʪʨʦʧʦʮʝʥʪʨʠʟʤ: ʇʨʠʨʦʜʘ ʠʤʝʝʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ. ʃʝʩ ʥʫʞʥʦ ʙʝʨʝʯʴ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʥ ʜʘʝʪ ʥʘʤ ʢʠʩʣʦʨʦʜ ʠ ʜʨʝʚʝʩʠʥʫ. 
2.  ɹʠʦʮʝʥʪʨʠʟʤ ʠ ʵʢʦʮʝʥʪʨʠʟʤ: ʇʨʠʨʦʜʘ ʠʤʝʝʪ ʩʘʤʦʮʝʥʥʦʩʪʴ. ɾʠʚʳʝ ʩʫʱʝʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ 

ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʝʣʦʚʝʯʝʩʢʠʭ ʥʫʞʜ. 
ʅʝʤʝʮʢʠʡ ʬʠʣʦʩʦʬ ʍʘʥʩ ʁʦʥʘʩ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʇʨʠʥʮʠʧ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʥʦ-

ʚʳʡ ʠʤʧʝʨʘʪʠʚ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʧʦʭʠ: çʇʦʩʪʫʧʘʡ ʪʘʢ, ʯʪʦʙʳ ʧʦʩʣʝʜʩʪʚʠʷ ʪʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ 
ʫʥʠʯʪʦʞʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʫʜʫʱʝʡ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝè. ʕʪʦ ʵʪʠʢʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʙʫʜʫʱʠʤʠ ʧʦʢʦ-
ʣʝʥʠʷʤʠ ʠ ʧʝʨʝʜ ʩʘʤʦʡ ʞʠʟʥʴʶ ʢʘʢ ʪʘʢʦʚʦʡ [2, ʩ.211]. 

ɻʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ ʧʦʢʘʟʳʚʘʶʪ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʯʠʩʪʦʛʦ ʫʪʠʣʠʪʘʨʠʟʤʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝ-
ʥʝʥʠʷ ʥʝ ʩʧʨʘʰʠʚʘʶʪ ʦ ɺɺʇ ʩʪʨʘʥ-ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʪʨʝʙʫʝʪ ʧʨʠʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ 
ʯʝʣʦʚʝʢ ð ʥʝ ʚʝʥʝʮ ʪʚʦʨʝʥʠʷ, ʩʪʦʷʱʠʡ ʥʘʜ ʤʠʨʦʤ, ʘ çʩʦʩʝʜè ʧʦ ʧʣʘʥʝʪʘʨʥʦʤʫ ʜʦʤʫ, ʥʝʩʫʱʠʡ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʴ. 

 3. ɻʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʮʝʥʥʦʩʪʥʦʛʦ ʢʨʠʟʠʩʘ 
ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʯʘʩʪʦ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʬʠʣʴʪʨʳ, ʵʣʝʢʪʨʦʤʦʙʠʣʠ, ʧʝʨʝʨʘʙʦʪʢʘ). ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʌʠʣʦʩʦʬʩʢʠʡ 
ʘʥʘʣʠʟ ʚʳʷʚʣʷʝʪ ʛʣʫʙʠʥʥʳʝ ʧʨʠʯʠʥʳ ʢʨʠʟʠʩʘ: 

ʂʫʣʴʪʫʨʘ ʧʦʪʨʝʙʠʪʝʣʴʩʪʚʘ: ʆʙʱʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʜʝʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ ʥʘ 
ʢʦʥʝʯʥʦʡ ʧʣʘʥʝʪʝ. ʕʪʦ ʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʌʠʣʦʩʦʬʠʷ ʫʤʝʨʝʥʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʚ ʩʪʦʠʮʠʟʤʝ 
ʠʣʠ ʚʦʩʪʦʯʥʦʡ ʬʠʣʦʩʦʬʠʠ) ʧʨʝʜʣʘʛʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʫ: ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʝ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʚʝʱʝʡ. 

ʈʘʟʨʳʚ ʩʚʷʟʠ ʯʝʣʦʚʝʢïʧʨʠʨʦʜʘ: ʋʨʙʘʥʠʟʘʮʠʷ ʩʦʟʜʘʣʘ ʠʣʣʶʟʠʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʪ ʧʨʠ-
ʨʦʜʥʳʭ ʮʠʢʣʦʚ. ʄʳ ʟʘʙʳʣʠ, ʯʪʦ ʤʳ ð ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʫʱʝʩʪʚʘ. ɺʦʟʚʨʘʱʝʥʠʝ ʢ ʦʩʦʟʥʘʥʠʶ ʩʚʦʝʡ ʪʝ-
ʣʝʩʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʩʬʝʨʳ ð ʟʘʜʘʯʘ ʬʠʣʦʩʦʬʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ. 

ʇʨʦʙʣʝʤʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ: ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʥʝʨʘʚʥʦʤʝʨʝʥ. ʉʪʨʘʥʳ çʟʦʣʦʪʦʛʦ ʤʠʣʣʠʘʨʜʘè 
ʧʦʪʨʝʙʣʷʶʪ ʨʝʩʫʨʩʳ, ʧʦʩʣʝʜʩʪʚʠʷ ʯʝʛʦ ʦʱʫʱʘʶʪ ʞʠʪʝʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʖʛʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʢʦʥ-
ʮʝʧʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ [3, ʩ.45]. 

 4. ʅʦʦʩʬʝʨʘ ʠ ʨʦʣʴ ʨʘʟʫʤʘ 
ʈʫʩʩʢʠʡ ʢʦʩʤʠʟʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʯʝʥʠʝ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʧʫʪʴ ʚʳʭʦʜʘ 

ʠʟ ʢʨʠʟʠʩʘ. ɺʝʨʥʘʜʩʢʠʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʙʠʦʩʬʝʨʘ ʥʝʠʟʙʝʞʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʦʩʬʝʨʫ ð ʩʬʝʨʫ ʨʘʟʫʤʘ [4, 
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ʩ.125].  ʆʜʥʘʢʦ ʨʘʟʫʤ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʥ ʜʦʣʞʝʥ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʘʨ-
ʤʦʥʠʟʘʮʠʠ. 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʣʦʡ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ ʥʘʩ ʦʙʷʟʘʥʥʦʩʪʴ 
ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʌʠʣʦʩʦʬʠʷ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʥʘʚʠʛʘʪʦʨ: ʦʥʘ ʧʦʤʦʛʘʝʪ ʦʩʤʳʩʣʠʪʴ ʧʦʩʣʝʜ-
ʩʪʚʠʷ ʥʘʰʠʭ ʜʝʡʩʪʚʠʡ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʝʨʝʭʦʜ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠ-
ʪʠʶ (sustainable development) ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ, ʵʪʦ ʵʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ 
ʞʠʟʥʠ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɿʝʤʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʥʘʰʠʤ ʦʙʱʠʤ ʜʦʤʦʤ, ʥʦ ʜʦʤʦʤ, ʢʦʪʦʨʳʡ ʤʳ ʩʘʤʠ ʞʝ ʠ ʨʘʟʨʫʰʘ-

ʝʤ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʥʝʤ. ʈʝʰʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʥʝ-
ʚʦʟʤʦʞʥʦ ʙʝʟ ʬʠʣʦʩʦʬʩʢʦʡ ʨʝʬʣʝʢʩʠʠ. 

ʅʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʬʠʣʦʩʦʬʠʠ ʧʦʢʦʨʝʥʠʷ ʢ ʬʠʣʦʩʦʬʠʠ ʩʦʙʳʪʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʪʠʢʘ ʜʦʣʞ-
ʥʘ ʩʪʘʪʴ ʥʝ ʫʟʢʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʘ ʦʩʥʦʚʦʡ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʫʣʴʪʫʨʳ. ʊʦʣʴʢʦ ʦʩʦʟʥʘʚ ʩʝʙʷ ʯʘʩʪʴʶ 
ʧʨʠʨʦʜʳ, ʧʨʠʥʷʚ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʙʫʜʫʱʝʝ ʞʠʟʥʠ ʠ ʧʝʨʝʩʤʦʪʨʝʚ ʮʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʴʩʪʚʘ, ʯʝʣʦ-
ʚʝʯʝʩʪʚʦ ʩʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʩʚʦʡ ʦʙʱʠʡ ʜʦʤ. ʌʠʣʦʩʦʬʠʷ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʚʳ-
ʩʪʫʧʘʷ ʭʨʘʥʠʪʝʣʝʤ ʩʤʳʩʣʘ ʠ ʩʦʚʝʩʪʠ ʮʠʚʠʣʠʟʘʮʠʠ. 
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ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 
ʵʪʘʧʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʜʦʚʝʨʠʷ. ɼʦʚʝʨʠʝ ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʤʠʨʝ ʩʪʘʥʦʚʠʪʩʷ ʩʦʮʠʘʣʴʥʦʡ, ʤʦʨʘʣʴʥʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ. ɺ 
ʮʠʬʨʦʚʦʤ ʦʙʱʝʩʪʚʝ ʧʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ ʝʱʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ: ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʘʥʩʘʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷ-
ʶʪʩʷ ʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʥʘ ʩʤʘʨʪʬʦʥʘʭ; ʦʧʣʘʪʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝ-
ʬʦʥʦʚ; ʧʦʠʩʢ ʨʘʙʦʪʳ ʩʤʝʱʘʝʪʩʷ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ; ʠʥʬʦʨʤʘʮʠʷ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʝʨʝʟ 
ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʳ. 
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THE PROBLEM OF TRUST IN THE DIGITAL ENVIRONMENT: FROM THE PHILOSOPHICAL CATEGORY 

TO CRYPTOGRAPHIC PROTOCOLS 
 

Bataev Ilya Kharisovich,  
Ivanov Anton Vladimirovich, 

Petrushinsky Maxim Gennadievich 
 

Abstract: The article is devoted to the study of the development of identification tools at the current stage of 
digital transformation for the formation of a digital trust environment. Trust in the modern world is becoming a 
social, moral, political, as well as an economic category. In a digital society, the problem of trust is even more 
urgent: economic transactions are carried out in mobile applications on smartphones; payments for goods and 
services are made using phones; job search is shifting to social networks; information is increasingly present-
ed through Internet channels. 
Keywords: The digital environment, Confucius, digitalization, cryptographic protocols, the environment of 
trust, Thomas Hobbes. 

 
ʇʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʦʪ ʬʠʣʦʩʦʬʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʢ ʧʨʘʢ-

ʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪ 
ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʧʦʥʠʤʘʥʠʷ ʜʦʚʝʨʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ ʠ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.[1] ɺ ʘʥʪʠʯʥʦʡ ʤʳʩʣʠ ʜʦʚʝʨʠʝ 
ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʊʘʢ, ʇʝʨʠʢʣ ʦʙ-
ʨʘʱʘʣʩʷ ʢ ʠʜʝʝ ʜʦʚʝʨʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʩʪʠ ʠ ʛʨʘʞʜʘʥ, ʧʦʜʯʝʨʢʠʚʘʷ ʜʦʛʦʚʦʨʥʦʡ ʭʘ-



134 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʨʘʢʪʝʨ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʬʠʣʦʩʦʬʩʢʦʤ ʷʟʳʢʝ ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ ʟʘʢʨʝʧʠʣʦʩʴ ʧʦʥʷʪʠʝ çʧʠʩʪʠʩè (ˊɑůŰɘɠ), 
ʦʙʦʟʥʘʯʘʶʱʝʝ ʚʝʨʫ, ʫʙʝʞʜʸʥʥʦʩʪʴ ʠ ʜʦʚʝʨʠʝ ʢʘʢ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.[2] 
ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʧʦʜʭʦʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

¶ ʇʣʘʪʦʥ ʚ ʜʠʘʣʦʛʝ çɻʦʨʛʠʡè ʩʚʷʟʳʚʘʣ ʜʦʚʝʨʠʝ ʩ ʠʩʪʠʥʥʦʩʪʴʶ ʟʥʘʥʠʷ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʣʠʰʴ 
ʧʦʜʣʠʥʥʦʝ ʟʥʘʥʠʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʜʸʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʜʦʚʝʨʠʷ. 

¶ ɸʨʠʩʪʦʪʝʣʴ ʚ çʅʠʢʦʤʘʭʦʚʦʡ ʵʪʠʢʝè ʨʘʩʩʤʘʪʨʠʚʘʣ ʜʦʚʝʨʠʝ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʜʨʫʞʙʳ, 
ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʧʦʜʣʠʥʥʳʝ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ. 

¶ ʂʦʥʬʫʮʠʡ ʧʨʠʜʘʚʘʣ ʜʦʚʝʨʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʩʯʠ-
ʪʘʷ ʝʛʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʱʝʩʪʚʘ ʥʘʨʷʜʫ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʦ-
ʝʥʥʦʡ ʩʠʣʦʡ. 

ɺ ʭʨʠʩʪʠʘʥʩʢʦʡ ʤʳʩʣʠ ʜʦʚʝʨʠʝ ʥʘʧʦʣʥʷʝʪʩʷ ʠʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ: ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʥʦ ʥʘʧʨʘʚʣʝʥʦ 
ʥʘ ɹʦʛʘ, ʘ ʫʞʝ ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʵʧʦʭʠ ð ʚ ʧʝʨʠ-
ʦʜ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ ʠ ʇʨʦʩʚʝʱʝʥʠʷ ð ʢʘʪʝʛʦʨʠʷ ʜʦʚʝʨʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʠ-
ʣʦʩʦʬʩʢʦʛʦ ʘʥʘʣʠʟʘ.[2] ʊʘʢ, ʊʦʤʘʩ ɻʦʙʙʩ ʩʚʷʟʳʚʘʣ ʜʦʚʝʨʠʝ ʩ ʠʜʝʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʛʦʚʦʨʘ: ʚ çʝʩʪʝ-
ʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠè ʣʶʜʠ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʣʠʰʝʥʳ ʦʩʥʦʚʘʥʠʡ ʜʦʚʝʨʷʪʴ ʜʨʫʛ ʜʨʫʛʫ ʠʟ-ʟʘ ʚʟʘʠʤʥʦʛʦ 
ʩʪʨʘʭʘ ʠ ʩʦʧʝʨʥʠʯʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʝʨʝʜʘʶʪ ʯʘʩʪʴ ʩʚʦʠʭ ʧʨʘʚ ʩʫʚʝʨʝʥʫ, ʨʘʩʩʯʠʪʳʚʘʷ ʥʘ ʝʛʦ ʟʘʱʠ-
ʪʫ.[3] ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɼʞʦʥ ʃʦʢʢ ʨʘʩʩʤʘʪʨʠʚʘʣ ʜʦʚʝʨʠʝ ʢ ʚʣʘʩʪʠ ʢʘʢ ʫʩʣʦʚʥʦʝ: ʝʩʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 
ʫʪʨʘʯʠʚʘʝʪ ʜʦʚʝʨʠʝ, ʥʘʨʦʜ ʩʦʭʨʘʥʷʝʪ ʧʨʘʚʦ ʠʟʤʝʥʠʪʴ ʠʣʠ ʟʘʤʝʥʠʪʴ ʝʛʦ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ 
ʧʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 
ʤʝʪʦʜʦʚ. ɿʜʝʩʴ ʨʝʯʴ ʠʜʸʪ ʦ ʢʦʤʧʣʝʢʩʝ ʚʳʟʦʚʦʚ ð ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʧʨʘʚʦʚʳʭ, ð 
ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʝʪʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʨʠʧʪʦ-
ʛʨʘʬʠʷ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ 
ʜʦʚʝʨʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʬʠʥʘʥʩʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ, 
ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʟʘʯʘʩʪʫʶ ʥʝ ʟʥʘʢʦʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʘʥʦʥʠʤʥʦ ʠʣʠ ʧʦʜ ʧʩʝʚʜʦʥʠʤʘ-
ʤʠ.[3] ʌʘʢʪʠʯʝʩʢʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʤʝʥʷʶʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʜʦʚʝʨʠʝ ʩʪʨʦʛʠʤʠ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʛʘʨʘʥʪʠʷʤʠ. ʕʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʥʠʢʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʜʦʩʪʦʚʝʨʷʪʴʩʷ ʚ ʜʦ-
ʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʧʦʣʘʛʘʷʩʴ ʥʘ ʧʦʩʨʝʜʥʠʢʦʚ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʨʝʘʣʠʟʦʚʘʥ 
ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʙʣʦʢʯʝʡʥʘ ʠ ʢʨʠʧʪʦʚʘʣʶʪ, ʛʜʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʤʠʪʠʚʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫ-
ʨʳ ʩʠʩʪʝʤ. [4] ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʢʨʠʧʪʦʛʨʘʬʠʷ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘ-
ʱʠʪʥʫʶ ʬʫʥʢʮʠʶ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʫʶ ʤʦʜʝʣʴ ʜʦʚʝʨʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦ-
ʥʠʨʫʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʥʠ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʥʝʣʴʟʷ ʙʝʟʫʩʣʦʚʥʦ ʜʦʚʝʨʷʪʴ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʧʮʠʷ çʥʝʜʦ-
ʚʝʨʠʪʝʣʴʥʦʡ ʩʨʝʜʳè ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʦʚʝʨʠʷ ʢʘʢ ʪʘʢʦʚʦʛʦ ð ʦʥʦ ʣʠʰʴ ʧʝʨʝʥʦʩʠʪʩʷ ʩ 
ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʜʸʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ. ɺ ʧʦʜʦʙʥʳʭ 
ʩʠʩʪʝʤʘʭ ʫʯʘʩʪʥʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʝ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʦʛʦ ʜʦʚʝʨʠʷ, ʘ ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʦʚʝʨʷʝʤʳʝ ʢʨʠʧ-
ʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʳʜʝʣʠʤ ʢʣʶʯʝʚʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ: 

¶ ɼʦʚʝʨʠʝ ʢ ʘʣʛʦʨʠʪʤʘʤ ʠ ʧʨʦʪʦʢʦʣʘʤ. 
ʅʝ ʢʘʞʜʳʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʠʣʠ ʧʨʦʪʦʢʦʣ ʧʦʣʫʯʘʝʪ ʙʝʟʫʩʣʦʚʥʦʝ ʧʨʠʟʥʘʥʠʝ ʩʨʝʜʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʢʘʢ çʂʫʟʥʝʯʠʢè ʠ çʄʘʛʤʘè, ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ ʠʟ-ʟʘ 
ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʭ ʩʦʟʜʘʥʠʷ, ʥʝʜʦʩʪʘʪʢʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʥʘʣʠʯʠʷ 
ʥʝʨʘʩʢʨʳʪʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, S-ʙʣʦʢʦʚ ʠ ʢʦʥʩʪʘʥʪ), ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʧʦʜʦʟʨʝʥʠʷ ʚ ʚʦʟʤʦʞʥʳʭ 
ʩʢʨʳʪʳʭ ʤʝʭʘʥʠʟʤʘʭ.[5] 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʚʝʨʠʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ (PKI). 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʦʭʨʘʥʥʦʩʪʠ 

ʢʣʶʯʝʡ ʠ ʥʘʜʸʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘ-
ʷʚʣʝʥʥʦʤʫ ʩʫʙʲʝʢʪʫ. ʅʘ ʧʨʘʢʪʠʢʝ ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʝʨʪʠʬʠʢʘʪʘʤʠ, ʠʭ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦʤ ʦʪʟʳʚʝ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʜʦʩʪʦʚʝʨʷʶʱʠʤʠ ʮʝʥʪʨʘ-
ʤʠ.[5] 

¶ ʂʦʤʧʨʦʤʝʪʘʮʠʷ ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʮʝʥʪʨʦʚ (CA). 
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ʅʘʨʫʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʮʝʥʪʨʘ ʩʝʨʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʧʫʩʢʫ ʧʦʜʜʝʣʴʥʳʭ ʩʝʨʪʠʬʠ-
ʢʘʪʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʢʨʳʚʘʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʚʘʪʘ ʪʨʘʬʠʢʘ ʠ ʚʤʝʰʘ-
ʪʝʣʴʩʪʚʘ ʚ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ.[2] 

¶ ʅʝʜʦʩʪʘʪʢʠ ʚ ʩʠʩʪʝʤʝ ʜʦʚʝʨʝʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ. 
ʉʨʝʜʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʙʣʝʤ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʦʡʢʠʭ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʨʦʯʝʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʧʦʷʚʣʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʠʣʠ 
ʩʤʝʰʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ (ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʢ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʪʘʢ), ʘ ʪʘʢʞʝ ʥʝʧʦʣʥʦʮʝʥʥʘʷ 
ʧʨʦʮʝʜʫʨʘ ʠʭ ʧʨʦʚʝʨʢʠ.[2] 

¶ ʉʣʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʰʪʘʙʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʩʝʨʪʠʬʠʢʘʪʦʚ. 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʠʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʪʨʫʜʦʸʤʢʠʤ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʫʜʘʣʸʥʥʦʛʦ 
ʜʦʩʪʫʧʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʩʦʟʜʘʸʪ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʪʨʝʙʫʶʱʝʝ 
ʙʦʣʝʝ ʯʘʩʪʦʛʦ ʠʭ ʦʙʥʦʚʣʝʥʠʷ. 

¶ ʇʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʉʂɿʀ) ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘ-

ʝʪʩʷ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʪʩʫʪʩʪʚʫʶʪ ʯʸʪʢʠʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʚʝʨʠʷ ʢ ʟʘʱʠʱʸʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʠʩʪʝ-
ʤʘʤ.[3] 

ʍʵʰ-ʬʫʥʢʮʠʠ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶ-
ʱʠʭ ʩʥʠʞʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʦʚʝʨʠʷ.[1] ʀʭ ʟʘʜʘʯʘ ð ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚ 
ʢʦʤʧʘʢʪʥʫʶ ʩʪʨʦʢʫ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʫʥʠʢʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʩʭʦʜʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 
ʨʝʟʫʣʴʪʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʣʶʙʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ ʪʝʭʥʦʣʦʛʠʷʭ ʙʣʦʢʯʝʡʥʘ ʭʵ-
ʰʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʚʥʫʪʨʠ ʙʣʦʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʮʝ-
ʧʦʯʢʠ. ʇʦʧʳʪʢʘ ʠʟʤʝʥʠʪʴ ʫʞʝ ʟʘʧʠʩʘʥʥʳʝ ʜʘʥʥʳʝ ʪʨʝʙʫʝʪ ʧʝʨʝʩʯʸʪʘ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʭʵʰʝʡ, ʯʪʦ ʥʘ 
ʧʨʘʢʪʠʢʝ ʦʢʘʟʳʚʘʝʪʩʷ ʢʨʘʡʥʝ ʟʘʪʨʘʪʥʳʤ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʀʤʝʥʥʦ ʵʪʦ ʩʚʦʡʩʪʚʦ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤʳ: ʫʯʘʩʪʥʠʢʘʤ ʥʝ ʥʫʞʥʦ ʜʦʚʝʨʷʪʴ ʜʨʫʛ ʜʨʫʛʫ ð ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴ-
ʥʦ ʧʨʦʚʝʨʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʟʘʧʠʩʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʭʵʰ-ʬʫʥʢʮʠʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʬʠʥʘʥʩʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʠ ʚʩʸ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʚʘʞʥʘ ʟʘʱʠʪʘ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʘʫʜʠʪʘ ʙʝʟ ʦʧʦʨʳ 
ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʥʠʞʝʥʠʷ ʜʦʚʝʨʠʷ ʚʳʩʪʫʧʘʶʪ ʮʠʬʨʦ-
ʚʳʝ ʧʦʜʧʠʩʠ. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʜʧʠʩʳ-
ʚʘʪʴ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ, ʘ ʧʨʦʚʝʨʷʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ð ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʝʛʦ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ.[2] ʊʘʢʦʡ ʧʦʜʭʦʜ ʛʘʨʘʥʪʠʨʫʝʪ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʘʚʪʦʨ-
ʩʪʚʘ: ʪʦʣʴʢʦ ʚʣʘʜʝʣʝʮ ʢʣʶʯʘ ʩʧʦʩʦʙʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʦʧʝʨʘʮʠʶ, ʘ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ ʜʘʥ-
ʥʳʭ ʙʫʜʝʪ ʩʨʘʟʫ ʦʙʥʘʨʫʞʝʥʦ. ʆʜʥʘʢʦ ʥʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʪʦʡ ʦʪʜʝʣʴʥʳʭ 
ʦʧʝʨʘʮʠʡ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʩʠʩʪʝʤʳ, 
ʜʦʩʪʠʛʘʝʤʘʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʢʦʥʩʝʥʩʫʩʘ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʢʨʠʧʪʦʛʨʘʬʠʝʡ ʵʪʦ ʬʦʨʤʠʨʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝ-
ʤʦʝ çʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʜʦʚʝʨʠʝè, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʮʝʥʪʨʘʣʠʟʦ-
ʚʘʥʥʳʤ ʦʨʛʘʥʦʤ, ʘ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʧʨʦʚʝʨʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʤʥʦʞʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʫʯʘʩʪʥʠʢʦʚ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʮʝʥʟʫʨʳ, ʩʙʦʝʚ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ, ʭʦʪʷ ʠ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʚʳʟʦʚʳ, ʚʢʣʶʯʘʷ 
ʫʛʨʦʟʳ ʘʪʘʢ ʙʦʣʴʰʠʥʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ. ʀʜʝʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 
ʜʦʚʝʨʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʣʦʢʯʝʡʥʘ. ʈʘʥʝʝ ʧʨʠʤʝʥʷʣʠʩʴ ʤʦʜʝʣʠ ʥʘʧʦʜʦʙʠʝ çʩʝ-
ʪʝʡ ʜʦʚʝʨʠʷè, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʪʚʝʨʞʜʘʪʴ ʠʜʝʥʪʠʯʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʫʯʘʩʪʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-
ʥʳʭ ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʮʝʥʪʨʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚ ʚʠʜʝ ʜʦ-
ʚʝʨʠʷ, ʚʩʪʨʦʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʪʦʢʦʣ. ʉ ʨʦʩʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʤʘʩ-
ʰʪʘʙʠʨʫʝʤʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴ-
ʩʪʚʘ ʩ ʥʫʣʝʚʳʤ ʨʘʟʛʣʘʰʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʜʪʚʝʨʜʠʪʴ ʠʩʪʠʥʥʦʩʪʴ ʫʪʚʝʨʞʜʝʥʠʷ ʙʝʟ ʨʘʩʢʨʳ-
ʪʠʷ ʩʘʤʠʭ ʜʘʥʥʳʭ.[5] ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʝʟʦʧʘʩʥʳʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʚʘʪʥʳʭ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʚʝʨʷʝʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʧʪʦʛʨʘʬʠʷ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʩʫʛʫʙʦ ʪʝʭʥʠ-
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ʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ 
ʨʦʣʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʜʝʮʝʥʪʨʘ-
ʣʠʟʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʝʸ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʧʨʝʚʨʘʱʘʷ ʢʨʠʧʪʦʛʨʘʬʠʶ ʚ ʦʜʠʥ ʠʟ ʢʣʶ-
ʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʚʝʨʠʷ ʚ ʮʠʬʨʦʚʦʤ ʦʙʱʝʩʪʚʝ. 
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Ȓȃȉ 6. 

ǩǭǫǮǟǯǟǱǧǡǬǺǨ ǟǬǟǪǧǦ ǥǟǬǯǟ 
ǟǡǱǭǳǧǩǷǬ ǡǭ ǳǯǟǬǵǲǦǰǩǭǨ* ǯǲǰǰǩǭǨ ǧ 
ǲǦǠǤǩǰǩǭǨ ǪǧǱǤǯǟǱǲǯǟǴ ǡ XXI ǡǤǩǤ 

ǯȒȐȑǿȋȍȁǿ ǰǿȀȇȌǿ ǰȇȏȍȅȇȃȇȌȍȁȌǿ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʥʪʦʨ,  
ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʦʨʜʠʥʘʪʦʨ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ  
ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ PISA, PIRLS ʠ STEAM-ʦʙʨʘʟʦʚʘʥʠʷ  

10-ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʨʘʡʦʥ,  
ʉʘʤʘʨʢʘʥʜcʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ (ʢʦʤʧʘʨʘʪʠʚʥʦʤʫ) ʘʥʘʣʠʟʫ ʞʘʥʨʘ ʘʚʪʦʬʠʢʰʥ ʚ 
ʨʘʤʢʘʭ ʬʨʘʥʮʫʟʩʢʦʡ, ʨʫʩʩʢʦʡ ʠ ʫʟʙʝʢʩʢʦʡ ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ XXI ʚʝʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪ-
ʨʠʚʘʶʪʩʷ, ʢʘʢ ʘʚʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʸ çʷè, ʢʘʢ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʩʚʦʝʡ ʞʠʟʥʠ, ʥʝ ʠʩʢʣʶʯʘʷ ʜʘʞʝ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʜʝʪʘʣʠ, ʠ ʛʜʝ ʧʨʦʚʦʜʷʪ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʜʦʢʫʤʝʥʪʘʣʴʥʦʩʪʴʶ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʚʳʤʳʩʣʦʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʬʠʢʰʥ, ʢʦʤʧʘʨʘʪʠʚʠʩʪʠʢʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, XXI ʚʝʢ, ʬʨʘʥʮʫʟʩʢʘʷ ʣʠ-
ʪʝʨʘʪʫʨʘ, ʨʫʩʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʫʟʙʝʢʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, çʧʦʠʩʢ ʩʝʙʷè, ʬʠʢʮʠʦʥʘʣʴʥʦʩʪʴ. 
 

COMPARATIVE ANALYSIS OF THE AUTOFICTION GENRE IN FRENCH, RUSSIAN AND UZBEK 
LITERATURE IN THE 21ST CENTURY 

 
Rustamova Sabina Sirojidinovna 

 
Annotation: This work is devoted to a comparative analysis of the genre of autofiction within the framework of 
French, Russian and Uzbek literary traditions of the 21st century. The study examines how the author shows 
his "I", how he talks about his life, without excluding even minor details, and where the boundaries between 
documentary and fiction are drawn. 
Keywords: auto-fixation, comparative studies, modern literature, XXI century, French literature, Russian litera-
ture, Uzbek literature, "self-search", fictionality. 

 
ɸʚʪʦʬʠʢʰʥ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʧʨʦʮʝʩʩʝ XXI ʚʝʢʘ: ʵʪʦ ʦʩʦʙʳʡ 

ʪʠʧ ʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʣʠʯʥʳʡ ʙʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʧʳʪ ʘʚʪʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 
ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ, ʥʝ ʧʨʝʪʝʥʜʫʷ ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ʇʦʥʷʪʠʝ ʚʚʝʜʝʥʦ ʬʨʘʥʮʫʟʩʢʠʤ 
ʧʠʩʘʪʝʣʝʤ ʠ ʪʝʦʨʝʪʠʢʦʤ ʉʝʨʞʝʤ ɼʫʙʨʦʚʩʢʠʤ ʚ 1977 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʨʦʤʘʥʦʤ çʉʳʥè (çFilsè): ʘʚʪʦʨ ʩʪʨʝ-
ʤʠʣʩʷ ʦʙʦʟʥʘʯʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʥʦʚʠʟʥʫ ʩʚʦʝʡ ʧʨʦʟʳ, ʚ ʢʦʪʦʨʦʡ ʜʦʩʪʦʚʝʨʥʳʝ ʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʳ 
ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦ ʟʘʢʦʥʘʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ, ʘ ʥʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ [1,4]. ʂʦʥʮʝʧʮʠʷ ɼʫʙʨʦʚ-
ʩʢʦʛʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʩʪʫʧʘʣʘ ʚ ʜʠʘʣʦʛ ʩ ʪʝʦʨʠʝʡ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʘʢʪʘ ʌʠʣʠʧʧʘ ʃʝʞʸʥʘ, ʪʨʘʢʪʦ-
ʚʘʚʰʝʛʦ ʘʚʪʦʙʠʦʛʨʘʬʠʶ ʢʘʢ ʪʝʢʩʪ, ʛʜʝ ʠʤʝʥʘ ʘʚʪʦʨʘ, ʨʘʩʩʢʘʟʯʠʢʘ ʠ ʧʨʦʪʘʛʦʥʠʩʪʘ ʩʦʚʧʘʜʘʶʪ, ʘ ʯʠʪʘʪʝʣʴ 
ʦʞʠʜʘʝʪ ʧʨʘʚʜʠʚʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ [2,111]. ɸʚʪʦʬʠʢʰʥ ʥʘʤʝʨʝʥʥʦ ʦʙʳʛʨʳʚʘʝʪ ʠ ʥʘʨʫʰʘʝʪ ʵʪʦ 
ʦʞʠʜʘʥʠʝ: ʬʦʨʤʘʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʠʤʸʥ ʩʦʭʨʘʥʷʝʪʩʷ, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥ-
ʥʳʡ ʚʳʤʳʩʝʣ [3,14]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʞʘʥʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʮʚʝʪʦʤ ʣʠʯʥʦʛʦ ʨʘʩʩʢʘʟʘ ʚ ʧʫʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ, ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʢʫʣʴʪʫʨʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʦʩʰʠʤ ʯʠʪʘʪʝʣʴʩʢʠʤ ʟʘʧʨʦʩʦʤ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʚʳʷʚʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʞʘʥʨʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʬʠʢʰʥʘ ʠ 
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ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʪʨʸʭ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʨʘʜʠʮʠʷʭ: ʬʨʘʥʮʫʟʩʢʦʡ, ʨʫʩʩʢʦʡ ʠ 
ʫʟʙʝʢʩʢʦʡ. ʄʘʪʝʨʠʘʣʦʤ ʩʣʫʞʘʪ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʟʜʘʥʥʳʝ ʚ 2010 - 2020 ʛʦʜʳ; ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ - 
ʢʦʤʧʘʨʘʪʠʚʥʳʡ, ʠʩʪʦʨʠʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  

ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʪʨʘʜʠ-
ʮʠʡ: ʠʤʷ ʘʚʪʦʨʘ, ʧʦʚʝʩʪʚʦʚʘʪʝʣʷ ʠ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʩʦʚʧʘʜʘʝʪ, ʩʦʟʜʘʚʘʷ ʠʣʣʶʟʠʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʭʦʪʷ ʘʚʪʦʨ 
ʧʨʠʙʝʛʘʝʪ ʢ ʚʳʤʳʩʣʫ; ʩʶʞʝʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʤʠʨʝ ʘʚʪʦʨʘ, ʝʛʦ ʧʘʤʷʪʠ ʠ ʠʜʝʥʪʠʯʥʦ-
ʩʪʠ; ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʞʘʥʨʘʤʠ ʨʘʟʤʳʪʳ: ʘʚʪʦʬʠʢʰʥ ʦʪʢʨʳʪʦ ʥʘʨʫʰʘʝʪ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʦʤʘʥʦʤ, ʜʥʝʚʥʠʢʦʤ, 
ʤʝʤʫʘʨʘʤʠ ʠ ʵʩʩʝ; ʦʧʠʩʳʚʘʝʤʳʝ ʬʘʢʪʳ ʠ ʩʦʙʳʪʠʷ ʦʩʪʘʶʪʩʷ ʨʝʘʣʴʥʳʤʠ, ʥʦ ʘʚʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʚʳʤʳʰʣʝʥ-
ʥʳʝ ʩʦʙʳʪʠʷ ʠ ʜʝʪʘʣʠ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʩʪʨʦʠʪʴ ʩʶʞʝʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʠ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦ ʞʘʥʨʝ 
çʘʚʪʦʬʠʢʰʥè, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʥʠʤʘʝʪ çʚʳʤʳʩʝʣè (ʬʠʢʮʠʦʥʘʣʴʥʦʩʪʴ), ʧʦ-ʩʚʦʝʤʫ. ʅʘʧʨʠʤʝʨ, ʣʘʫ-
ʨʝʘʪ ʧʨʝʤʠʠ çʄʝʜʠʯʠè ʬʨʘʥʮʫʟʩʢʠʡ ʧʠʩʘʪʝʣʴ, ʉʝʨʞ ɼʫʙʨʦʚʩʢʦʤʫ ʩʯʠʪʘʣ, ʯʪʦ ʚʳʤʳʩʝʣ - ʵʪʦ ʪʦʣʴʢʦ ʩʪʠʣʴ ʠ 
ʤʘʥʝʨʘ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ɸʚʪʦʨ ʥʝ ʧʨʠʜʫʤʳʚʘʝʪ ʬʘʢʪʳ, ʦʥ ʧʨʦʩʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʠʭ ʦʬʦʨʤʣʷʝʪ. ʆʜʥʘʢʦ ʬʨʘʥ-
ʮʫʟʩʢʠʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʢʨʠʪʠʢ ɾʝʥʝʪʪ ʠ ʪʝʦʨʝʪʠʢ ʂʦʣʦʥʥʘ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʚʳʤʳʩʝʣ - ʵʪʦ ʩʘʤʘ ʨʝʘʣʴʥʦʩʪʴ 
ʢʥʠʛʠ. ʄʠʨ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʠʜʫʤʘʥʥʳʤ, ʜʘʞʝ ʝʩʣʠ ʛʝʨʦʡ ʥʦʩʠʪ ʠʤʷ ʘʚʪʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʝʥʠʷ ʢʨʠʪʠʢʦʚ, ʣʠʪʝʨʘʪʦʨʦʚ ʠ ʧʠʩʘʪʝʣʝʡ ʨʘʟʜʝʣʠʣʠʩʴ: ʦʜʥʠ ʧʦʥʠʤʘʶʪ ʘʚʪʦ-
ʬʠʢʰʥ ʢʘʢ ʨʝʘʣʴʥʫʶ ʞʠʟʥʴ, ʨʘʩʩʢʘʟʘʥʥʫʶ ʢʨʘʩʠʚʦ, ʘ ʜʨʫʛʠʝ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʚʳʜʫʤʘʥʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʳʡ 
ʧʦʤʝʱʝʥ ʩʘʤ ʘʚʪʦʨ. 

ʌʨʘʥʮʫʟʩʢʘʷ ʪʨʘʜʠʮʠʷ ʟʘʜʘʸʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʘʚʪʦʬʠʢʰʥʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʤʳʩʝʣ ʚʳ-
ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʘʤʦʧʦʟʥʘʥʠʷ. ɺ ʪʚʦʨʯʝʩʪʚʝ ʣʘʫʨʝʘʪʘ ʅʦʙʝʣʝʚ-
ʩʢʦʡ ʧʨʝʤʠʠ ɸʥʥʠ ʕʨʥʦ (çɻʦʜʳè) ʬʨʘʥʮʫʟʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʦʚʦʡ ʬʦʨʤʝ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 
ʦʧʳʪ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʣʣʝʢʪʠʚʥʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʘʤʷʪʴ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʮʠʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ, ʯʪʦ ʦʪ-
ʣʠʯʘʝʪ ʝʸ ʦʪ ʨʘʥʥʠʭ ʪʨʝʙʦʚʘʥʠʡ ʞʘʥʨʘ, ʛʜʝ ʚʩʸ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʪʦʣʴʢʦ ʥʘ ʘʚʪʦʨʘ [4,6]. 

ʈʫʩʩʢʘʷ ʪʨʘʜʠʮʠʷ ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦ-ʠʩʧʦʚʝʜʘʣʴʥʫʶ ʤʦʜʝʣʴʶ. ɽʸ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪ-
ʩʷ ʚ ʩʢʨʳʪʦʩʪʠ ʚʳʤʳʩʣʘ: ʯʘʩʪʦ ʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʠʪʘʪʝʣʶ ʢʘʢ çʧʩʝʚʜʦʘʚʪʦʙʠʦʛʨʘʬʠʷè ʠʣʠ çʨʫʢʦ-
ʧʠʩʴ ʥʘ ʧʨʘʚʘʭ ʨʦʤʘʥʘè. ɺʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʪʝʢʩʪʦʚ ʨʫʩʩʢʦʛʦ ʘʚʪʦʬʠʢʰʥʘ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 
ʧʝʨʝʞʠʪʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʧʳʪʝ, ʚʧʠʩʘʥʥʦʤ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʢʦʥʪʝʢʩʪ [5,12]. ɿʘʯʘʩʪʫʶ ʨʫʩʩʢʠʡ ʘʚʪʦ-
ʬʠʢʰʥ ʥʝʨʝʜʢʦ ʚʙʠʨʘʝʪ ʚ ʩʝʙʷ ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʞʝʥʩʢʠʡ ʦʧʳʪ, ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʦʤʘʥ 
ʣʘʫʨʝʘʪʘ ʧʨʝʤʠʠ çʅʆʉè ʆʢʩʘʥʳ ɺʘʩʷʢʠʥʦʡ çʈʘʥʘè, ʢʦʪʦʨʳʡ ʥʘʧʠʩʘʥ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ. ʈʦʤʘʥ ʩʦʯʝʪʘʝʪ 
ʭʨʦʥʠʢʫ ʩʝʤʝʡʥʦʡ ʠʩʪʦʨʠʠ ʩ ʬʠʣʦʩʦʬʩʢʠʤ ʨʘʟʤʳʰʣʝʥʠʝʤ ʚ ʬʦʨʤʝ ʘʚʪʦʨʩʢʠʭ ʦʪʩʪʫʧʣʝʥʠʡ ʠ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʞʘʥʨ ʟʘʧʠʩʦʢè [6,4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʫʩʩʢʦʡ ʪʨʘʜʠʮʠʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʠʩʧʦʚʝʜʘʣʴʥʳʤ ʨʘʩ-
ʩʢʘʟʦʤ ʠ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʡ ʬʦʨʤʦʡ ʚʦʩʧʦʤʠʥʘʥʠʡ.  

ʋʟʙʝʢʩʢʘʷ ʪʨʘʜʠʮʠʷ ʬʦʨʤʠʨʫʝʪ ʣʠʨʠʢʦ-ʤʝʪʘʬʦʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʤʝʩʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʙʠʦʛʨʘʬʠʯʝʩʢʦʛʦ çʷè ʥʝʨʝʜʢʦ ʟʘʥʠʤʘʝʪ ʢʦʣʣʝʢʪʠʚʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ - ʩʝʤʴʷ, ʨʦʜ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ. 
ɸʚʪʦʨʳ ʦʙʨʘʱʘʶʪʩʷ ʢ ʤʘʣʳʤ ʵʧʠʯʝʩʢʠʤ ʬʦʨʤʘʤ - ʨʘʩʩʢʘʟʫ, ʤʠʥʠʘʪʶʨʝ, ʦʯʝʨʢʫ. ɺʳʤʳʩʝʣ ʦʧʠʨʘʝʪʩʷ ʥʘ 
ʢʫʣʴʪʫʨʥʳʝ ʪʨʘʜʠʮʠʠ, ʧʦʵʪʦʤʫ ʘʚʪʦʨʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʪʚʝʨʞʜʘʪʴ ʚʳʤʳʰʣʝʥʥʦʩʪʴ ʩʦʙʳʪʠʡ. 

 
ʋʙʚʤʡʯʙ 1 

 ʊʩʙʛʦʞʦʡʞ ʠʙʨʙʝʦʧʜʧ ʡ ʬʠʚʞʣʪʣʧʜʧ ʙʛʫʧʭʡʣʱʦʙ 
ʈʙʩʙʥʞʫʩ ʀʙʨʙʝʦʴʢ ʙʛʫʧʭʡʣʱʦ ʌʠʚʞʣʪʣʡʢ ʙʛʫʧʭʡʣʱʦ 
ʀʤʷ ʛʝʨʦʷ ʉʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ ʘʚʪʦʨʘ ʆʙʳʯʥʦ ʜʨʫʛʦʝ (ʠʤʧʣʠʮʠʪʥʳʡ ʪʠʧ) 

ɻʣʘʚʥʳʡ ʘʢʮʝʥʪ ʃʠʯʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, çʷè ʚ ʮʝʥʪʨʝ 
ʃʠʯʥʦʝ ʯʝʨʝʟ ʩʝʤʴʶ, ʪʨʘʜʠʮʠʠ, ʦʙ-

ʱʝʩʪʚʦ 

ʉʪʝʧʝʥʴ ʦʪʢʨʦʚʝʥʥʦʩʪʠ 
ɺʳʩʦʢʘʷ, ʠʥʦʛʜʘ ʥʘʤʝʨʝʥʥʦ ʧʨʦʚʦ-

ʢʘʮʠʦʥʥʘʷ 
ʉʜʝʨʞʘʥʥʘʷ, ʩ ʫʯʸʪʦʤ ʢʫʣʴʪʫʨʥʳʭ 

ʥʦʨʤ 

ʉʚʷʟʴ ʩ ʠʩʪʦʨʠʝʡ ʩʪʨʘʥʳ ʅʝʦʙʷʟʘʪʝʣʴʥʘʷ 
ʋʩʪʦʡʯʠʚʘʷ ð ʠʩʪʦʨʠʷ ʚʩʝʛʜʘ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ 
ʄʝʩʪʦ ʚʳʤʳʩʣʘ ʆʪʢʨʳʪʦ ʧʨʠʟʥʘʸʪʩʷ ʉʢʨʳʚʘʝʪʩʷ ʠʣʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʇʨʠʯʠʥʘ ʩʢʨʳʪʥʦʩʪʠ ʆʩʦʟʥʘʥʥʳʡ ʘʚʪʦʨʩʢʠʡ ʧʨʠʸʤ 
ʇʦʣʠʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠʣʠ ʢʫʣʴ-

ʪʫʨʥʘʷ ʪʨʘʜʠʮʠʷ 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʸʭ ʪʨʘʜʠʮʠʡ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʘʚʪʦʬʠʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʠʟ-
ʚʝʜʝʥʠʷ ʥʘ ʜʚʘ ʚʠʜʘ: ʚ ʦʜʥʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʘʚʪʦʬʠʢʰʥ ʚʳʩʪʫʧʘʝʪ ʞʘʥʨʦʦʙʨʘʟʫʶʱʠʤ ʧʨʠʥʮʠʧʦʤ (ʨʦ-
ʤʘʥ, ʠʩʧʦʚʝʜʴ, ʤʝʤʫʘʨʳ); ʚ ʜʨʫʛʠʭ ï ʦʩʦʙʦʡ ʬʦʨʤʦʡ ʧʠʩʴʤʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʙʲʸʤʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ 
(ʧʫʪʝʚʳʝ ʟʘʤʝʪʢʠ, ʜʥʝʚʥʠʢ, ʦʯʝʨʢ, ʬʠʣʦʩʦʬʩʢʦʝ ʵʩʩʝ, çʘʚʪʦʪʝʦʨʠʷè).  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ. ɸʚʪʦʬʠʢʰʥ ʦʙʣʘʜʘʝʪ ʫʩʪʦʡ-
ʯʠʚʦʡ ʪʨʘʥʩʢʫʣʴʪʫʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʝʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʢʦʤʧʘ-
ʨʘʪʠʚʠʩʪʠʢʠ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʞʘʥʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʠ ʠʥʪʝʨʝʩʦʤ ʯʠʪʘʪʝʣʝʡ, 
ʥʦ ʠ ʧʦʜʜʝʨʞʢʦʡ ʠʟʜʘʪʝʣʝʡ, ʩʧʨʦʩʦʤ ʢʥʠʞʥʦʛʦ ʨʳʥʢʘ, ʥʘʣʠʯʠʝʤ ʧʝʨʝʚʦʜʦʚ, ʧʨʝʤʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 
ʠʟʜʘʪʝʣʴʩʢʠʤʠ ʩʝʨʠʷʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʦʟʫ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʨʘʥʮʫʟʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʤʘʪʝʨʠʘʣʦʚ, ʫʟʙʝʢʩʢʠʡ ʚʳʷʚʣʷʝʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʫʱʝ-
ʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʩ ʫʯʸʪʦʤ ʥʝʟʘʧʘʜ-
ʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʢʫʨʩʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʘʚʪʦʬʠʢʰʥʘ ʚ ʜʨʫʛʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʣʠʪʝʨʘʪʫ-
ʨʘʭ, ʘ ʪʘʢʞʝ ʩ ʘʥʘʣʠʟʦʤ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ - ʙʣʦʛʘʭ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʩʤʝʞʥʳʭ 
ʬʦʨʤʘʪʘʭ. 
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Abstract: The article examines the pejoratives "cave lion figurine", "bone necklace", "the ornament", "Italians", 
which hide the direct nomination "Tata's Priestess Doll," "hieroglyphs", "titles of the High Priestess," "Russians 
in the Apennines." 
Keywords: discourse, Denisova cave,  pejoratives, disguise.         

 
ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʥʦʤʠʥʘʮʠʷ ʜʣʷ ʤʘʩʢʠʨʦʚʢʠ ʘʨʪʝʬʘʢʪʦʚ ɼʝʥʠʩʦʚʦʡ 

ʧʝʱʝʨʳ. ʂʦʩʪʷʥʦʡ ʘʨʪʝʬʘʢʪ ʠʟ 11-ʛʦ ʩʣʦʷ ʶʞʥʦʡ ʛʘʣʝʨʝʠ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘ ɸʣʪʘʝ ʚ 550 ʢʤ ʶʞʥʝʝ 
ʅʦʚʦʩʠʙʠʨʩʢʘ ï ʵʪʦ ʚʳʨʝʟʘʥʥʘʷ ʠʟ ʙʠʚʥʷ ʤʘʤʦʥʪʘ ʨʠʪʫʘʣʴʥʘʷ ʢʫʢʣʘ ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ɽʝ ʥʘʰʣʠ 
ʚ 2019 ʛʦʜʫ ʠ ʩʢʨʳʣʠ ʣʦʞʥʳʤ ʧʝʡʦʨʘʪʠʚʦʤ çʬʠʛʫʨʢʘ ʧʝʱʝʨʥʦʛʦ ʣʴʚʘè. ʂʦʩʪʷʥʫʶ ʬʠʛʫʨʢʫ ʅʃʆ ʪʠʧʘ 
çʈʘ-ɻʦʨè (ʵʣʣʠʧʩ ʩ ʪʨʝʤʷ ʢʨʫʛʣʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʚʥʫʪʨʠ, ʦʙʦʟʥʘʯʘʶʱʠʤʠ ʪʨʠ ʦʛʥʷ ʜʚʠʛʘʪʝʣʝʡ), 
ʥʘʡʜʝʥʥʫʶ ʚ ʵʪʦʤ ʞʝ 11-ʤ ʩʣʦʝ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ, ʦʩʪʘʚʠʣʠ ʙʝʟ ʥʘʟʚʘʥʠʷ. (ʩʤ. ʬʦʪʦ 1, ʩʣʝʚʘ) ɹʣʦʢʠ-
ʨʦʚʘʣʠ ʜʘʥʥʳʝ ʦ ʤʘʢʝʪʝ ʅʃʆ ʪʠʧʘ ʈʘ-ɻʦʨ ʜʠʘʤʝʪʨʦʤ 120 ʩʤ ʠʟ ʦʢʘʤʝʥʝʚʰʝʡ ʛʣʠʥʳ, ʥʘʡʜʝʥʥʦʤ ʚ 2015 
ʛ. ʚ ʂʫʟʙʘʩʩʝ ʥʘ ʛʣʫʙʠʥʝ 40 ʤʝʪʨʦʚ ʚ ʂʘʨʘʢʘʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʥʝʜʘʣʝʢʦ ʦʪ ʛʦʨʦʜʘ ɹʝʣʦʚʦ ʥʘ 220 
ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ. ɺ 2013 ʛ. ʚ ʧʝʱʝʨʝ ʥʘ ʙʝʨʝʛʫ ʂʨʘʩʥʦʛʦ ʤʦʨʷ ʥʘʡʜʝʥ ʧʘʧʠʨʫʩ ʩ 
ʦʧʠʩʘʥʠʝʤ ʜʘʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ, ʩ ʠʤʝʥʝʤ ʝʝ ʩʪʨʦʠʪʝʣʴʥʠʮʳ ʀʢʘʨʳ ʊʘʬʳ. (ʀʂʈ ʊʌ; 
ʩʤ. ʬʦʪʦ 1, ʚ ʮʝʥʪʨʝ, ʩʧʨʘʚʘ) [1] ʀ ï ʵʪʦ ʀʦʚ. ʂ ï ʵʪʦ ʢʫʚʰʠʥ. ʈ ï ʵʪʦ ʈʘ-ɻʦʨ. ʊ ï ʪɻʦ ʪʝʪʝʨʷ, ʧʪʠʮʘ ʜʣʷ 
ʛʘʜʘʥʠʷ. ʌ ï ʵʪʦ ʪʚʘʨʴ, ʫʣʠʪʢʘ. ɺ ʠʤʝʥʠ ʀʢʘʨʳ ʦʙʦʟʥʘʯʠʣʠ ʅʃʆ ʪʠʧʘ ʈʘ-ɻʦʨ ʠʝʨʦʛʣʠʬʦʤ çʢʨʫʛè (ʈʘ) ʠ 
ʚʥʫʪʨʠ ʮʠʬʨʦʡ ç3è (3 ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ). ʕʣʣʠʧʩ (ʈʘ) ʠ ʧʦʜ ʥʠʤ ʛʦʨʠʟʦʥʪʘʣʴ (ʀ) - ʵʪʦ ʪʠʪʫʣ çʈʘ-ʀè, 
ʘʥʘʣʦʛʠʯʥʳʡ ʪʠʪʫʣʫ çʈʘ-ʆʤè (ʆʤʨʘ, ʚʳʩʰʠʡ ʨʘʥʛ ʠʝʨʘʨʭʠʠ). ʂʦʩʪʷʥʦʡ ʅʃʆ ʈʘ-ɻʦʨ ʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝ-
ʨʝ ʠʤʝʝʪ ʬʦʨʤʫ ʥʝ ʢʨʫʛʘ, ʘ ʵʣʣʠʧʩʘ. (ʩʤ. ʬʦʪʦ 1, ʩʣʝʚʘ) ʅʘ ʧʘʧʠʨʫʩʝ ʩ ʜʘʪʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠ-
ʜʳ ʍʝʦʧʩʘ ʠʤʷ ʀʢʘʨʘ ʊʘʬʘ ʪʘʢʞʝ ʥʘʧʠʩʘʥʦ ʚʥʫʪʨʠ ʈʘ-ɻ ʣʣʠʧʩʘ, ʧʦʜʯʝʨʢʥʫʪʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʶ ʣʠʥʠʝʡ 
çʀè. (ʩʤ. ʬʦʪʦ 1, ʚ ʮʝʥʪʨʝ) [2] ʂʦʩʪʷʥʦʡ ʘʨʪʝʬʘʢʪ ʈʘ-ɻʦʨ ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ 
ʠʝʨʦʛʣʠʬ ʠʟʦʙʨʝʣʠ ʥʘ ɸʣʪʘʝ ʠ ʧʝʨʝʥʝʩʣʠ ʚ ʜʦʣʠʥʫ ʅʠʣʘ.                            
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ʉʡʪ. 1. ʆʄʇ ʉʙðɼʧʩ (ʪʤʞʛʙ), ʞʜʧ ʧʚʧʠʦʙʰʞʦʡʞ ʠʦʙʣʧʥ 

 
ʂʘʤʝʥʥʳʡ ʘʨʪʝʬʘʢʪ ʠʟ 11-ʛʦ ʩʣʦʷ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ, ʫ ʢʦʪʦʨʦʛʦ ʦʪʢʦʣʦʪ ʥʠʞʥʠʡ ʣʝʚʳʡ ʫʛʦʣ, 

ʦʙʦʟʥʘʯʘʝʪ ʪʠʪʫʣ çʉʝʪʘ-ʊʦʪʘ ʖʧʠʪʝʨè. (ʩʤ. ʬʦʪʦ 2, ʩʣʝʚʘ; ʬʦʪʦ 9, ˉ 4). ʉʝʪ ï ʵʪʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʷ-
ʤʦʫʛʦʣʴʥʠʢ. ʊʦʪ ï ʵʪʦ ʟʝʣʝʥʳʡ ʮʚʝʪ. ʖʧʠʪʝʨʘ ʢʦʜʠʨʫʝʪ ʧʫʩʪʦʡ ʢʨʫʛ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʦʟʥʘʯʘʶʪ ʪʠʪʫʣ 
çʖʧʠʪʝʨ-ʥʘʯʘʣʴʥʠʢ ʞʨʝʮʦʚ ʉʝʪʘ ʠ ʊʦʪʘè - ʙʦʛʦʚ ʧʘʥʪʝʦʥʘ ʠʤʧʝʨʠʠ ʈʘ (ɺʦʩʪʦʢ). ʅʘ ʧʘʧʠʨʫʩʝ ʦ ʜʘʪʘʭ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ ʚʪʦʨʦʝ ʠʤʷ ʀʢʘʨʳ ʊʘʬʳ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʙʦʛʫ ʉʝʪʫ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ 
ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʚʦʟʛʣʘʚʣʷʣʘ ʠʤʧʝʨʠʶ ʉʝʪʘ (ɺʦʩʪʦʢ) ʠ ʠʤʧʝʨʠʶ ʉʝʪʴ (ɿʘʧʘʜ). ʂʦʜʳ ʪʠʪʫʣʘ ʯʠʪʘʶʪ 
ʩʚʝʨʭʫ ʚʥʠʟ: çɹʦʛʘ ʉʝʪʘ - ɻʦʨ, ʙʦʛʠʥʠ ʉʝʪʠ - ɼʠʚʘè. ʊʠʪʫʣ ʉʝʪʘ-ɻʦʨ, ʘʥʘʣʦʛʠʯʝʥ ʪʠʪʫʣʫ ʇʠʬʘʛʦʨ, ʇʪʘ-
ʭʘ-ɻʦʨ. (ʩʤ. ʬʦʪʦ 2, ʩʧʨʘʚʘ) ɺ ʤʠʨʝ ʜʦʤʠʥʠʨʫʝʪ ʚʦʩʪʦʯʥʘʷ ʠʤʧʝʨʠʷ, ʧʦʵʪʦʤʫ ʩʚʝʨʭʫ ʦʙʦʟʥʘʯʝʥ ʚʝʨʪʠ-
ʢʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ (ʉʝʪ). ʋ ʥʝʛʦ ʚʥʫʪʨʠ ʢʦʜ ʙʦʛʘ ɻʦʨʘ ï ʵʪʦ ʮʠʬʨʘ 3 (ʪʨʠ ʠʝʨʦʛʣʠʬʘ ʊʘ-ʊʘ-ʆʤ). ʘ) 
ʊ ï ʵʪʦ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ; ʙ) ʊ ï ʵʪʦ ʪʝʪʝʨʷ, ʧʪʠʮʘ ʜʣʷ ʛʘʜʘʥʠʷ; ʚ) ʆʤ ï ʵʪʦ ʮʠʬʨʘ 2. ʀʝʨʦʛʣʠʬ ʊʘ-
ʪʘ (ʘʥʘʣʦʛ ʙʫʢʚʳ ʇ) ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʩʢʦʣʴʢʫ ʩʚʝʨʭʫ ʫ ʥʝʛʦ ʠʤʝʝʪʩʷ çʢʣʶʯè - ʩʤʳʩʣʦʚʘʷ 
ʜʦʙʘʚʢʘ ʠʟ ʧʦʥʷʪʠʷ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʊʘʪʳè (ʜʚʫʢʨʘʪʥʦ ʊʦʪ ï ʤʝʩʷʮ 2-ʡ ʬʘʟʳ) ʠ ʪʠʪʫʣ ɻʦʨ (ʮʠʬʨʘ 3). 
ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʠʪʫʣʘ ʧʦʢʘʟʘʥʘ ʫʛʥʝʪʝʥʥʘʷ ʙʦʛʠʥʷ ʉʝʪʴ ï ʣʝʞʘʱʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ʋ ʥʝʛʦ ʚʥʫʪʨʠ ʦʙʦ-
ʟʥʘʯʝʥʘ ʙʦʛʠʥʷ ɼʠʚʘ (ʮʠʬʨʘ 8). ʇʦʩʢʦʣʴʢʫ ʛʝʛʝʤʦʥʦʤ ʨʦʩʩʠʡʩʢʦʡ 4ɺ ʜʠʥʘʩʪʠʠ ʷʚʣʷʝʪʩʷ ʙʦʛ ʈʘ, ʥʘʚʝʨʭʫ 
ʪʠʪʫʣʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠʟʦʙʨʘʞʝʥ ʈʘ-ʉʦʢʦʣ. ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ï ʩʪʦʣʠʮʝ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ 
ʫʧʨʘʚʣʷʣʠ ʥʝ ʪʦʣʴʢʦ ʠʤʧʝʨʠʝʡ ʙʦʛʘ ʉʝʪʘ (ɺʦʩʪʦʢ, ʤʫʞʩʢʘʷ ʠʤʧʝʨʠʷ). ʅʘ 40 ʢʤ ʶʞʥʝʝ ɺʦʨʦʥʝʞʘ ʠʤ 
ʧʦʜʯʠʥʷʣʠʩʴ ʞʨʝʮʳ ʩʪʦʣʠʮʳ ʟʘʧʘʜʥʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʢʦʩʪʠ ʩʲʝʜʝʥʥʳʭ ʤʘʤʦʥʪʦʚ, ʧʦ-
ʵʪʦʤʫ ʵʪʦ ʤʝʩʪʦ ʥʘʟʚʘʣʠ ʂʦʩʪʸʥʢʠ (ʂʦʩʪʸʥʢʠ-14, ʂʦʩʪʸʥʢʠ-17).            

                                                                                            

 
ʉʡʪ. 2. ʃʧʝ ʚʧʜʙ ʊʞʫʙ ʡʠ ʨʞʲʞʩʴ ʡ ʛ ʫʡʫʬʤʞ ʁʣʙʩʴ ʋʙʭʴ 

 
ɼʨʫʛʠʝ ʘʨʪʝʬʘʢʪʳ 11-ʛʦ ʩʣʦʷ ʶʞʥʦʡ ʛʘʣʝʨʝʠ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ï ʵʪʦ ʢʘʤʝʥʥʳʡ ʙʨʘʩʣʝʪ ʠʟ ʟʝ-

ʣʝʥʦʛʦ ʭʨʠʟʦʣʠʪʘ ʩ ʪʠʪʫʣʦʤ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ çʊʦʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè, ʦʞʝʨʝʣʴʝ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʩ ʠʤʝʥʝʤ ʊʘʪʘ ʠ ʪʠʪʫʣʦʤ çʊʘʪʘ ʆʤʨʘ, ʆʤ-ʛʣʘʚʘ ʊʘʪʘè.  ʀʤʷ ʙʦʛʘ ʊʦʪʘ ï ʯʣʝʥʘ ʧʘʥʪʝʦʥʘ ʙʦʛʦʚ 
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ʠʤʧʝʨʠʠ ʈʘ (ɺʦʩʪʦʢ) ʧʦʢʘʟʘʥʦ ʟʝʣʝʥʳʤ (ʊʦʪ) ʮʚʝʪʦʤ ʢʘʤʥʷ ʠ ʬʦʨʤʦʡ ʙʨʘʩʣʝʪʘ (2-̫  ʬʘʟʘ ʤʝʩʷʮʘ ʊʦʪ), 
ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʧʝʱʝʨʝ ʜʨʝʚʥʝʡ ʩʪʦʣʠʮʳ ʚʦʩʪʦʯʥʦʡ ʠʤʧʝʨʠʠ ʈʘ. ʂʫʢʣʘ ʊʘʪʘ, ʮʠʬʨʦʚʳʝ ʢʦʜʳ ʞʨʝʯʝ-
ʩʢʠʭ ʪʠʪʫʣʦʚ ʥʘ ʝʝ ʙʦʢʘʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʠʟ ʠʤʧʝʨʠʡ ʈʘ ʠ ɸʤʠʥʴ, ʚʦ 
ʛʣʘʚʝ ʢʦʪʦʨʦʡ ʙʳʣʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʊʘʪʘ. ʕʪʠ ʘʨʪʝʬʘʢʪʳ ʩʜʝʣʘʥʳ ʜʨʝʚʥʠʤʠ ʞʨʝʮʘʤʠ ʟʘ 34660 ʫʛʣʝ-
ʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜ (ʫ.ʣ.ʥ.) ʜʦ ʥʘʭʦʜʢʠ ʚʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʫʙʠʪʳʭ ʩʪʨʝʣʘ-
ʤʠ ʨʫʩʩʢʠʭ ʚʦʠʥʦʚ ʚ ɼʞʝʙʝʣʴ-ʉʘʭʘʙʘ (14340 ʫ.ʣ.ʥ.), ʥʝʜʘʣʝʢʦ ʦʪ ʝʛʠʧʝʪʩʢʦʛʦ ʛʦʨʦʜʘ ɸʩʫʘʥ. ɺʦʠʥʳ ʧʦ-
ʭʦʨʦʥʝʥʳ ʧʦ ʩʠʙʠʨʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʧʦʟʝ ʟʘʨʦʜʳʰʘ. ʆʥʠ ʧʝʨʝʥʝʩʣʠ ʩ ɸʣʪʘʷ ʩʚʦʠ ʪʨʘʜʠʮʠʠ ʚ ʜʝʣʴʪʫ 
ʅʠʣʘ, ʛʜʝ ʩʦʟʜʘʣʠ ɽʛʠʧʝʪ (ʝʛʠ ʇʪʦʩ; ʜʦʤ ʇʪʘʭʘ) ï ʮʝʥʪʨ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ, ʩʢʨʳʪʳʡ ʘʥʛʣʠʯʘʥʘʤʠ ʧʝʡʦ-
ʨʘʪʠʚʦʤ çʝʛʠʧʝʪʩʢʦʝ ʮʘʨʩʪʚʦè.  

                                   

 
ʉʡʪ. 3. ʃʧʝʴ ʫʡʫʬʤʧʛ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ [3] 

 
ʉʣʦʡ ˉ 11, ʚ ʢʦʪʦʨʦʤ ʥʘʰʣʠ ʢʫʢʣʫ ʊʘʪʫ, ʦʪʥʦʩʷʪ ʢ ʧʝʨʠʦʜʫ 40-45 ʪʳʩʷʯ ʫ.ʣ.ʥ., ʦʜʥʘʢʦ ʬʠʛʫʨʢʘ 

ʊʘʪʳ ʠʤʝʝʪ ʧʘʨʘʜʦʢʩʳ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʵʪʦʡ ʜʨʝʚʥʝʡ ʜʘʪʝ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ - ʧʦʩʪʫ-
ʣʘʪʘʤ ʣʠʥʛʚʠʩʪʠʢʠ ʘʥʛʣʦʩʘʢʩʦʚ. ʅʘ ʢʫʢʣʝ ʙʤʭʙʛʡʫʧʥ ʚʳʨʝʟʘʥʦ ʠʤʷ ʊʘʪʘ, ʮʠʬʨʳ, ʟʘʢʦʜʠʨʦʚʘʥʳ ʠʤʝʥʘ 
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ʙʦʛʦʚ, ʦʙʦʟʥʘʯʝʥʘ ʤʠʨʦʚʘʷ ʠʤʧʝʨʠʷ ʠʟ ʜʚʫʭ ʠʤʧʝʨʠʡ. (ʩʤ. ʬʦʪʦ 3, ʩʚʝʨʭʫ) ʇʨʝʜʢʠ ʨʫʩʩʢʠʭ ʠʟ ɼʝʥʠʩʦ-
ʚʦʡ ʧʝʱʝʨʳ ʥʘ ɸʣʪʘʝ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʠʟʦʙʨʝʣʠ ʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʥʘ ʢʦʩʪʷʥʦʡ ʢʫʢʣʝ ʊʘʪʝ ʥʝʩʢʦʣʴʢʦ 
ʢʦʥʮʝʧʪʦʚ: 1) ɸʣʬʘʚʠʪ, ʢʦʪʦʨʳʤ ʟʘʧʠʩʘʥʦ ʠʤʷ ʊʘʪʘ (ʊʊ, ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʚʦʡ ʬʦʨʤʦʡ ʅʃʆ, 
ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ɻʦʣʦʚʘ ʢʫʢʣʳ ʧʦʚʪʦʨʷʝʪ ʬʦʨʤʫ ʅʃʆ ʪʠʧʘ çʪʫʧʦʡ ʫʛʦʣè ʚʦ ʚʨʝʤʷ ʝʛʦ ʤʝʜʣʝʥʥʦʡ 
ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʛʦʨʷʪ 7 ʦʛʥʝʡ ʝʛʦ ʜʚʠʛʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʮʠʬʨʘ ç7è ʩʪʘʣʘ ʢʦʜʦʤ ʦʙʦʟʥʘʯʝʥʠʷ ʅʃʆ (ʩʠʥʦ-
ʥʠʤʳ - ʀʦʚ, ʖʧʠʪʝʨ, ʙʦʛ ʥʘʠʚʳʩʰʠʡ, dia bolo). ɺ ʵʪʦʪ ʞʝ ʜʨʝʚʥʝʡʰʠʡ ʧʝʨʠʦʜ ʚ ʩʪʦʣʠʮʝ ʟʘʧʘʜʥʦʡ ʠʤʧʝ-
ʨʠʠ ɸʤʠʥʴ (ʂʦʩʪʝʥʢʠ-1) ʥʘ ʦʙʣʦʤʢʝ ʜʠʘʜʝʤʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠʟ ʙʠʚʥʷ ʤʘʤʦʥʪʘ ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʦ 
ʅʃʆ ʪʠʧʘ çʫʛʦʣè ʚ ʬʦʨʤʝ ʦʨʥʘʤʝʥʪʘ. ʆʜʥʦʡ ʧʦʣʦʩʦʡ ʚ ʮʝʥʪʨʝ ʜʠʘʜʝʤʳ ʚʳʨʝʟʘʥʳ 6 ʪʨʝʫʛʦʣʴʥʳʭ ʅʃʆ. 
6 ï ʵʪʦ ʢʦʜ çʍʦʚ-ʀ ʛʣʘʚʢʦʤè. ɻʦʨ (ʪʨʝʫʛʦʣʴʥʠʢ) ï ʵʪʦ ʧʦʥʷʪʠʝ çɻʦʨ-ʢʦʤʘʥʜʠʨè. ʇʦ ʚʝʨʭʥʝʤʫ ʢʨʘʶ ʜʠʘ-
ʜʝʤʳ ʥʘʧʠʩʘʥ ʪʠʪʫʣ çʊʘʪʘ-ɸʤʠʥè (ʅʃʆ ʫʛʦʣ ï ʧʷʪʠʢʨʘʪʥʦ, 5). ʇʦ ʥʠʞʥʝʤʫ ʢʨʘʶ ʜʠʘʜʝʤʳ ʚʳʨʝʟʘʥ ʪʠ-
ʪʫʣ çʊʦʪʘ-ɼʠʚʘè, çʊʦʪʘ-ʊʘʪʘè, çʊʦʪʘ-ʇʪʘʭè. ʊʦʪ ï ʵʪʦ ʤʝʩʷʮ 2-ʡ ʬʘʟʳ ʫʛʣʦʤ. ɼʠʚʘ ï ʵʪʦ ʧʦʚʪʦʨ 8 ʨʘʟ, 
8. ʊʘʪʘ ï ʵʪʦ ʧʦʚʪʦʨ 10 ʨʘʟ, 10. ʇʪʘʭ ï ʵʪʦ ʧʦʚʪʦʨ ʦʜʠʥʥʘʜʮʘʪʴ ʨʘʟ, 11). (ʩʤ. ʬʦʪʦ 3, ʩʥʠʟʫ) ʕʪʠ ʠʝʨʦ-
ʛʣʠʬʳ ʢʦʜʠʨʫʶʪ ʧʝʡʦʨʘʪʠʚʦʤ çʦʨʥʘʤʝʥʪè. 

ʅʃʆ ʪʠʧʘ çʫʛʦʣè ʪʘʢʞʝ ʚʳʨʝʟʘʣʠ ʥʘ ʢʫʢʣʝ ʠʟ ɹʫʨʝʪʴ ʮʠʬʨʘʤʠ ʢʦʜʦʚ ʙʦʛʦʚ. 
2) ɾʨʝʮʳ ɸʣʪʘʷ ʥʘ ʢʫʢʣʝ ʊʘʪʝ ʠʟʦʙʨʝʣʠ ʮʠʬʨʳ 2, 3, 4, 5, 6, 8, 18, 20, 32, 72. 3) ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ 

ʧʝʱʝʨʳ ʥʘ ʢʫʢʣʝ ʊʘʪʝ ʠʟʦʙʨʝʣʠ ʢʦʜʳ ʠʤʝʥ ʙʦʛʦʚ ʆʤ (2), ɻʦʨ (3), ɸʤʠʥʴ (4), ɸʤʠʥ (5; ʦʢʦʥʯʘʪʝʣʴʥʘʷ 
ʩʫʤʤʘ ʦʪ 32), ʍʦʚ-ʀ (6), ʖʧʠʪʝʨ (ʢʨʘʩʥʳʡ ʮʚʝʪ, 7); ɼʠʚʘ (8), ʀ-ʍʦʚ (9; ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ ʦʪ 72); ʊʦʪ 
(13), ʊʘʪʘ ʙʝʣʦʡ ʤʘʛʠʠ (14), ʊʘʪʘ ʪʝʤʥʦʡ ʤʘʛʠʠ (18), ʉʦʚʘ (20). 4) ʈʫʩʩʢʠʝ ʥʘ ɸʣʪʘʝ ʠʟʦʙʨʝʣʠ ʨʝʣʠʛʠʶ 
ʠʟ ʜʚʫʭ ʧʘʥʪʝʦʥʦʚ ʙʦʛʦʚ-ʘʥʪʠʧʦʜʦʚ ʚ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʠʤʧʝʨʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʘʚʦʤ, ʞʝʥʩʢʦʤ ʙʦʢʫ ʢʫʢ-
ʣʳ ʮʠʬʨʦʡ ç20è ʦʙʦʟʥʘʯʝʥʘ ʙʦʛʠʥʷ çʉʦʚʘè. ɽʝ ʧʘʨʦʡ ʷʚʣʷʝʪʩʷ ʙʦʛ ɺʝʣʝʩ (ʬʠʣʠʥ) ʠʟ ʧʘʥʪʝʦʥʘ ʙʦʛʦʚ 
ʚʦʩʪʦʯʥʦʡ ʠʤʧʝʨʠʠ ʈʘ. 5) ʈʫʩʩʢʠʝ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʜʠʭʦʪʦʤʠʷè (ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ, ʚʨʘʞʜʝʙʥʦʩʪʴ, 
ʘʥʪʘʛʦʥʠʟʤ ʙʦʛʦʚ). 6) ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʜʠʭʦʪʦʤʥʘʷ ʧʘʨʘè. ʅʘʧʨʠʤʝʨ, ʆʤ-
ɻʦʨ. ʆʤ - ʵʪʦ 2, ʜʚʝ ʪʦʯʢʠ ʥʘ ʣʝʚʦʤ ʙʦʢʫ ʢʫʢʣʳ. ɻʦʨ ï ʵʪʦ 3, ʪʨʠ ʪʦʯʢʠ ʥʘ ʧʨʘʚʦʤ ʙʦʢʫ. ʉʦʯʝʪʘʥʠʝ 
ɸʤʠʥʴ-ɸʤʠʥ ʥʘ ʣʝʚʦʤ, ʤʫʞʩʢʦʤ ʙʦʢʫ ʢʫʢʣʳ. ɸʤʠʥʴ ʢʦʜʠʨʦʚʘʥʘ ʮʠʬʨʦʡ ç4è. ɸʤʠʥ ʟʘʤʘʩʢʠʨʦʚʘʥ ʦʢʦʥ-
ʯʘʪʝʣʴʥʦʡ ʩʫʤʤʦʡ 32 = 3+2 = 5. 7) ɾʨʝʮʳ ɸʣʪʘʷ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ ʚʪʦʨʠʯʥʦʡ ʥʦʤʠʥʘʮʠʠ (ʵʚʬʝʤʠʟʤʳ; 
ʮʠʬʨʦʚʳʝ, ʮʚʝʪʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʦʜʳ; ʧʝʡʦʨʘʪʠʚʳ) ʜʣʷ ʤʘʩʢʠʨʦʚʢʠ ʟʘʧʨʝʪʥʳʭ ʠʤʝʥ ʙʦʛʦʚ. ʅʘʧʨʠ-
ʤʝʨ, ʢʨʘʩʥʦʡ ʦʭʨʦʡ ʥʘ ʧʨʘʚʦʤ, ʞʝʥʩʢʦʤ ʙʦʢʫ ʢʫʢʣʳ ʩʢʨʳʪ ʙʦʛ ʖʧʠʪʝʨ (ʢʨʘʩʥʳʡ ʮʚʝʪ). ɹʦʛ ʩʦʯʝʪʘʝʪʩʷ ʩ 
ʞʝʥʩʢʠʤ ʙʦʢʦʤ ʢʫʢʣʳ ʠ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʝʡ. 8) ɾʨʝʮʳ ɸʣʪʘʷ ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ 
çʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ 3-ʛʦ ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʨʦʜʘè, ʢʦʪʦʨʳʤ ʩʢʨʳʪʦ ʦʙʦʟʥʘʯʠʣʠ ʥʝʙʝʩ-
ʥʫʶ ʙʦʛʠʥʶ ʊʘ, ʜʚʦʡʥʳʤ ʧʦʚʪʦʨʦʤ ï ʙʦʛʠʥʶ ʊʘʪʫ, ʧʠʣʦʪʘ ʅʃʆ çʥʦʨʜʠʯʝʩʢʘʷ ʙʣʦʥʜʠʥʢʘè. ʋʢʘʟʘʪʝʣʴ-
ʥʳʤ ʤʝʩʪʦʠʤʝʥʠʝʤ ʦʙʦʟʥʘʯʝʥ ʙʦʛ ʊʦʪ ï ʤʘʣʝʥʴʢʠʡ ʟʝʣʝʥʳʡ ʯʝʣʦʚʝʯʝʢ. 9) ɾʨʝʮʳ ʈʦʩʩʠʠ ʠʟʦʙʨʝʣʠ 
ʢʦʥʮʝʧʪ çʪʘʙʫè ʜʣʷ ʟʘʧʨʝʪʘ ʦʪʢʨʳʪʦʛʦ ʠʤʝʥʦʚʘʥʠʷ ʙʦʛʘ ʥʘ ʢʫʢʣʝ, ʢʦʪʦʨʦʝ ʟʘʤʝʥʝʥʦ ʮʠʬʨʘʤʠ, ʛʨʘʬʠ-
ʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ, ʬʠʛʫʨʘʤʠ. 10) ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʠʟʦʙʨʝʣʠ ʧʦʥʷʪʠʝ çʩʠʥʝʨʛʠʷè (ʘʛʛʣʶʪʠʥʘ-
ʮʠʷ) - ʩʦʯʝʪʘʥʠʝ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʥʘʯʘʣʘ. ʅʘ ʬʠʛʫʨʢʝ ʢʫʢʣʳ ʊʘʪʳ ʩʦʯʝʪʘʶʪʩʷ ʢʦʜʳ 2 ʠ 3 (ʆʤ ʠ ɻʦʨ). 
10) ɸʣʪʘʡʩʢʠʝ ʞʨʝʮʳ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ ʮʠʬʨè ʜʣʷ ʤʘʩʢʠʨʦʚʢʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ 
ʙʦʛʘ. ʅʘʧʨʠʤʝʨ, ʮʠʬʨʘ 32 ʥʘ ʣʝʚʦʤ ʙʦʢʫ ʢʫʢʣʳ ʩʢʨʳʣʘ ʢʦʜ 5 ʙʦʛʘ ʧʦ ʠʤʝʥʠ ɸʤʠʥ. 11) ɾʨʝʮʳ ɸʣʪʘʷ 
ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ ʚʝʨʭʦʚʝʥʩʪʚʘ ʞʨʠʮʳ ʥʘʜ ʤʫʞʯʠʥʘʤʠ ʚ ʠʝʨʘʨʭʠʠ ʛʦʩʫʜʘʨʩʪʚʘ (Ladies first).  12) ʈʫʩ-
ʩʢʠʝ ʞʨʝʮʳ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʛʣʘʚʢʦʤ ʚʦʡʩʢè ʍʦʚ-ʀ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ (ʢʦʜ ç6è, ʰʝʩʪʠʢʨʘʪʥʳʡ ʧʦʚʪʦʨ 
ʮʠʬʨʳ ç4è ʥʘ ʧʨʘʚʦʤ ʙʦʢʫ ʢʫʢʣʳ). ʉʣʦʚʘ ʛʨʝʯʝʩʢʦʛʦ ʷʟʳʢʘ çʤʦʥʦ ʤʘʭè (ʧʝʨʚʳʡ ʚʦʠʥ, çʰʘʧʢʘ ʄʦʥʦʤʘ-
ʭʘè) ʩʠʥʦʥʠʤʠʯʥʳ ʧʦʥʷʪʠʶ çʍʦʚ-ʀ ʛʣʘʚʢʦʤè.  13) ɾʨʝʮʳ ɸʣʪʘʷ ʠʟʦʙʨʝʣʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʢʦʥʮʝʧʪ 
çʧʨʝʜʣʦʞʝʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʩʢʘʟʫʝʤʦʝ çʝʩʪʴè (ʙʳʪʴ, ʷʚʣʷʪʴʩʷ) ʦʧʫʱʝʥʦ. ʇʦʜʦʙʠʝ ʛʦʣʦʚʳ ʢʫʢʣʳ ʊʘʪʳ 
ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʩʣʦʚ çʊʘ ï ɼʠʚʘè. ʊʘ ï ɻ ʪʦ ʫʛʣʦʚʦʡ ʤʝʩʷʮ 4-ʡ ʬʘʟʳ ʊʘ. ɼʠʚʘ ï ʵʪʦ ʮʠʬʨʘ ç8è, ʢʦʜ ʙʦʛʠʥʠ 
ɼʠʚʘ. ɽʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʠʛʘʥʪʩʢʦʤʫ ʅʃʆ ʪʠʧʘ çʫʛʦʣè ʧʦʢʘʟʘʥʦ ʪʫʧʳʤ ʫʛʣʦʤ ʢʨʳʣʘ ʅʃʆ ʧʨʠ ʝʛʦ 
ʤʝʜʣʝʥʥʦʡ  ʩʢʦʨʦʩʪʠ ʠ ʟʘʚʠʩʘʥʠʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʊʘʢʦʝ ʅʃʆ ʬʦʨʤʳ çʪʫʧʦʡ ʫʛʦʣè ʠʟʦʙʨʘʞʝʥʦ ʥʘ 
ʙʨʘʩʣʝʪʝ ʠʟ ʢʦʩʪʠ ʤʘʤʦʥʪʘ, ʥʘʡʜʝʥʥʦʤ ʚ ʂʦʩʪʸʥʢʘʭ, ʛʜʝ ʞʠʣʠ ʣʶʜʠ ʛʘʧʣʦʛʨʫʧʧʳ U2 - ʧʦʪʦʤʢʠ ʛʘʧʣʦ-
ʛʨʫʧʧʳ U ʩ ɸʣʪʘʷ. ʀʭ ʅʃʆ çʫʛʦʣè ʠʟʦʙʨʘʞʝʥ ʤʥʦʛʦʢʨʘʪʥʦ ʬʦʨʤʦʡ ʦʨʥʘʤʝʥʪʘ. 14) ʈʦʩʩʠʡʩʢʠʝ ʞʨʝʮʳ 
ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʠʨʦʚʘʷ ʠʤʧʝʨʠʷ ʠʟ ʜʚʫʭ ʠʤʧʝʨʠʡè, ʚ ʪʦʤ 
ʯʠʩʣʝ ï ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ (ɸʤʠʥʴ, ɿʘʧʘʜ, ʧʨʘʚʳʡ ʙʦʢ ʢʫʢʣʳ), ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ (ʈʘ, ɺʦʩʪʦʢ, ʣʝʚʳʡ ʙʦʢ 
ʢʫʢʣʳ). 15) ɾʨʝʮʳ ʜʨʝʚʥʝʡ ʈʦʩʩʠʠ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʘʣʣʝʛʦʨʠʷè. ʊʝʣʦ ʢʫʢʣʳ ʊʘʪʘ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʠ 
ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ, ʠ ʤʠʨʦʚʫʶ ʠʤʧʝʨʠʶ. ʅʘ ʪʝʣʝ ʢʫʢʣʳ ʊʘʪʳ ʠʤʧʝʨʠʠ ʘʣʣʝʛʦʨʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʳ ʝʝ 
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ʧʨʘʚʳʤ ʙʦʢʦʤ (ʞʝʥʩʢʘʷ ʠʤʧʝʨʠʷ) ʠ ʣʝʚʳʤ ʙʦʢʦʤ (ʤʫʞʩʢʘʷ ʠʤʧʝʨʠʷ). 16) ʈʫʩʩʢʠʝ ʞʨʝʮʳ ʠʟʦʙʨʝʣʠ ʘʥ-
ʪʠʧʦʜ ʧʦʥʷʪʠʷ çʉʬʠʥʢʩè - ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ɼʠʚʘ-ɸʤʠʥʴ (ʣʝʚʳʡ ʙʦʢ) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʝʝ ʜʦʣʞ-
ʥʦʩʪʠ ʚ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʈʘ (ɺʦʩʪʦʢ). ʋ ʞʨʠʮʳ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ ʪʠʪʫʣ ʙʳʣ ɼʠʚʘ-ʈʘ (ʉʬʠʥʢʩ). 
ʈʘ ï ʵʪʦ ʣʠʮʦ. ɼʠʚʘ ï ʵʪʦ ʪʝʣʦ ʣʴʚʠʮʳ, ʞʠʚʦʪʥʳʡ ʪʦʪʝʤ ɼʠʚʳ. 17) ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʠʟʦʙʨʝʣʠ 
ʢʦʥʮʝʧʪ çʚʝʢʪʦʨ ʩʠʣʳè. ʋʚʝʣʠʯʝʥʠʝ ʦʥʠ ʦʙʦʟʥʘʯʘʣʠ 1-ʡ ʠ 2-ʡ ʬʘʟʘʤʠ ʤʝʩʷʮʘ ʠ ʠʤʝʥʝʤ ʙʦʛʘ ʊʦʪ. 
ʋʤʝʥʴʰʝʥʠʝ ʦʥʠ ʧʦʢʘʟʘʣʠ 3-ʡ ʠ 4-ʡ ʬʘʟʘʤʠ ʫʙʳʚʘʶʱʝʛʦ ʤʝʩʷʮʘ ʠ ʠʤʝʥʝʤ ʙʦʛʠʥʠ ʊʘʪʘ. 18) ɾʨʝʮʳ ɸʣ-
ʪʘʷ ʠʟʦʙʨʝʣʠ ʠʝʨʦʛʣʠʬ çʪʫʧʦʡ ʫʛʦʣè, ʦʙʦʟʥʘʯʠʚ ʛʠʛʘʥʪʩʢʦʝ ʅʃʆ ʫʛʣʦʚʦʡ ʬʦʨʤʳ. ɻʦʣʦʚʘ  ʢʫʢʣʳ ʊʘʪʳ - 
ʵʪʦ ʅʃʆ ʪʠʧʘ çʫʛʦʣè ʧʨʠ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ. 19) ʈʦʩʩʠʡʩʢʠʝ ʞʨʝʮʳ ʥʘ ʢʫʢʣʝ ʊʘʪʝ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʯʝʪ-
ʥr ʝ ʠ  ʥʝʯʝʪʥʳʝ ʮʠʬʨʳè, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʦʟʥʘʯʘʣʠ ʙʦʛʠʥʴ ʠ ʙʦʛʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 20)  ʈʫʩʩʢʠʝ ʞʨʝ-
ʮʳ ʥʘ ɸʣʪʘʝ ʠʟʦʙʨʝʣʠ ʢʦʥʮʝʧʪ çʧʘʨʘʜʦʢʩè. ɹʦʛʘ ʍʦʚ-ʀ ʦʥʠ ʦʙʦʟʥʘʯʠʣʠ ʞʝʥʩʢʦʡ ʮʠʬʨʦʡ ç6è (ʣʝʚʳʡ ʙʦʢ 
ʢʫʢʣʳ). ɹʦʛʠʥʶ ʛʠʙʝʣʠ ʀ-ʍʦʚ ʦʥʠ ʦʙʦʟʥʘʯʠʣʠ ʤʫʞʩʢʦʡ ʮʠʬʨʦʡ ç9è (ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ 72, 18 ʧʦʚʪʦ-
ʨʦʚ ʥʘ ʢʫʢʣʝ ʮʠʬʨʳ 4). 21) ɾʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘ ʢʫʢʣʝ ʊʘʪʘ ʠʟʦʙʨʝʣʠ ʘʨʠʬʤʝʪʠʢʫ, ʜʝʡʩʪʚʠʷ 
çʫʤʥʦʞʝʥʠʝè, çʩʣʦʞʝʥʠʝè. 22) ɸʣʪʘʡʩʢʠʝ ʞʨʝʮʳ, ʩʦʟʜʘʚʰʠʝ ʙʨʘʩʣʝʪ ʠʟ ʭʨʠʟʦʣʠʪʘ, ʧʨʠʜʫʤʘʣʠ ʢʦʥʮʝʧʪ 
ʨʝʣʠʛʠʠ ʦ ʥʝʚʠʜʠʤʦʤ, ʚʝʟʜʝʩʫʱʝʤ, ʤʦʛʫʱʝʩʪʚʝʥʥʦʤ ʙʦʛʝ-ʛʝʛʝʤʦʥʝ. ɽʛʦ ʢʦʜʠʨʦʚʘʣʠ ʩʣʦʚʦʤ ʀʦʚ (ʖʧʠ-
ʪʝʨ), ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʢʨʫʛ, ʧʫʩʪʦʡ ʢʨʫʛ, ʦʢʨʫʞʥʦʩʪʴ ʩ ʧʫʩʪʦʪʦʡ ʚʥʫʪʨʠ.  

ʇʨʠʟʥʘʢʠ ʞʝʥʩʢʦʛʦ (ʧʨʘʚʦʛʦ) ʙʦʢʘ ʢʫʢʣʳ ʊʘʪʳ:  ʘ) ʇʨʘʚʳʡ ʙʦʢ ʙʳʣ ʧʦʢʨʘʰʝʥ ʢʨʘʩʥʦʡ ʦʭʨʦʡ. 
ʂʨʘʩʥʳʡ ï ʵʪʦ ʢʦʜ ʖʧʠʪʝʨʘ, ʤʫʞʩʢʦʛʦ ʙʦʛʘ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʣʩʷ ʩ ʞʝʥʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʠʤʧʝʨʠʠ ɸʤʠʥʴ 
(ɿʘʧʘʜ), ʚ ʢʦʪʦʨʦʡ ʧʨʘʚʠʣʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʧʦ ʠʤʝʥʠ ʊʘʪʘ. ʙ) ʉ ʞʝʥʩʢʠʤ, ʧʨʘʚʳʤ 
ʙʦʢʦʤ ʩʦʯʝʪʘʝʪʩʷ ʙʦʛ ɻʦʨ (3 ʪʦʯʢʠ). ʚ) ʂʫʢʣʘ ʠʟʦʙʨʘʞʘʝʪ ʊʘʪʫ, ʢʦʪʦʨʘʷ ʧʨʘʚʠʪ ʚ ʞʝʥʩʢʦʡ, ʧʨʘʚʦʡ, ʟʘ-
ʧʘʜʥʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ. ʉ ʞʝʥʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʠʤʧʝʨʠʠ ʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʩʦʯʝʪʘʝʪʩʷ ʤʫʞʩʢʘʷ ʬʦʨʤʘ 
ʮʠʬʨʳ ç4è, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʪʠʢʘʣʝʡ (ʍʦʚ). ʄʫʞʩʢʘʷ ʚʝʨʪʠʢʘʣʴ ʍʦʚ ʩʦʯʝʪʘʝʪʩʷ ʩ ʞʝʥʩʢʦʡ ʠʤʧʝ-
ʨʠʝʡ. ʛ) ʅʘ ʘʨʪʝʬʘʢʪʝ ʞʝʣʪʦʛʦ ʮʚʝʪʘ (ʆʤ) ʮʠʬʨʘ ç4è ʥʘʥʝʩʝʥʘ 18 ʨʘʟ. ʕʪʦ ï 72, ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ 
7+2 = 9 ʢʦʜ ʙʦʛʠʥʠ ʛʠʙʝʣʠ ʀ-ʍʦʚ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʣʘ ʚ ʧʘʥʪʝʦʥ ʙʦʛʦʚ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ, ɿʘʧʘʜ 
(ʧʨʘʚʳʡ ʙʦʢ). ʜ) ʅʘ ʢʦʩʪʷʥʦʡ ʢʫʢʣʝ ʟʘʧʠʩʴ ʠʤʝʥʠ ʊʘʪʘ ʩʜʝʣʘʥʘ ʧʝʨʚʳʤʠ ʟʚʫʢʘʤʠ ʊʊ ʧʨʦʠʟʥʦʰʝʥʠʷ ʜʚʫʭ 
ʠʝʨʦʛʣʠʬʦʚ ʊʘʪʘ ʠ ʊʦʪ. ʘ) ʊʘʪʘ (ʊ) - ʵʪʦ ʪʘʣʳʡ ʤʝʩʷʮ 4-ʡ ʬʘʟʳ ʚ ʬʦʨʤʝ ʦʛʨʦʤʥʦʛʦ ʅʃʆ ʫʛʣʦʚʦʡ ʬʦʨ-
ʤʳ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 5 ʦʛʥʝʡ (ɸʤʠʥ) ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ, 7 ʦʛʥʝʡ (ʀʦʚ) ʧʨʠ ʤʝʜʣʝʥʥʦʡ ʩʢʦ-
ʨʦʩʪʠ. ʅʘ ʢʦʩʪʷʥʦʡ ʛʦʣʦʚʝ ʢʫʢʣʳ ʧʦʢʘʟʘʥʘ ʬʦʨʤʘ ʅʃʆ ʧʨʠ ʝʛʦ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʟʘʚʠʩʘʥʠʠ ʥʘʜ 
ʧʦʚʝʨʭʥʦʩʪʴʶ. ʙ) ɺʪʦʨʦʡ ʟʚʫʢ ʊ ʠʤʝʥʠ ï ʵʪʦ ʊʦʪ (ʊ), ʨʘʩʪʫʱʠʡ ʤʝʩʷʮ 2-ʡ ʬʘʟʳ. (ʩʤ. ʬʦʪʦ 2, ʩʚʝʨʭʫ)  
ʇʨʠ ʯʪʝʥʠʠ ʦʪ ʥʦʩʘ ʢ ʢʦʥʮʫ ʪʝʣʘ ʢʫʢʣʳ ʙʦʛʠʥʷ ʊʘʪʘ ʜʦʤʠʥʠʨʫʝʪ, ʩʪʦʠʪ ʚʧʝʨʝʜʠ ʙʦʛʘ ʊʦʪʘ. ɹʦʛʠʥʷ ʊʘʪʘ 
ʧʨʠʥʘʜʣʝʞʠʪ ʧʘʥʪʝʦʥʫ ʙʦʛʦʚ ɿʘʧʘʜʘ, ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʥʮʝʧʪʳ, ʠʟʦʙʨʝʪʝʥ-
ʥʳʝ ʞʨʝʮʘʤʠ ɸʣʪʘʷ, ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʦʩʪʫʣʘʪʫ ʦ ʜʘʪʝ ʩʦʟʜʘʥʠʷ ʢʫʢʣʳ ʊʘʪʳ ʚ ʧʝʨʠʦʜ 40-45 ʪʳʩ. ʫ.ʣ.ʥ. 
ʋʪʦʯʥʝʥʥʘʷ ʚ 2019 ʛ. ʜʘʪʘ  47000 ʫ.ʣ.ʥ. ʛʨʘʥʠʮʳ 11-ʛʦ ʩʣʦʷ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʪʝ 
10772 ʣʝʪ ʥʘʟʘʜ (47000 ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 4,363000). ʕʪʦ - ʧʦʯʪʠ ʥʘ 10000 ʣʝʪ ʙʝʟ ʦʜʥʦʡ ʩʦʪ-
ʥʠ ʣʝʪ ʨʘʥʴʰʝ ʜʘʪʳ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ 24.11.872 ʛʦʜʘ. 

ɺʦ ʚʨʝʤʷ 11-ʛʦ ʩʣʦʷ ʧʝʱʝʨʳ ʥʘ ɸʣʪʘʝ ʞʨʝʮʳ ʛʘʧʣʦʛʨʫʧʧʳ U2 ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɼʦʥ ʚ 40 ʢʤ 
ʶʞʥʝʝ ɺʦʨʦʥʝʞʘ (ʂʦʩʪʝʥʢʠ-14) ʠʤʝʣʠ ʩʪʦʣʠʮʫ ʠʤʧʝʨʠʠ ɿʘʧʘʜ ʠ ʟʘʧʠʩʘʣʠ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʘ 
ʘʣʬʘʚʠʪʦʤ. ʊʊ ï ʵʪʦ ʜʚʫʢʨʘʪʥʦ ʊʘʪʘ ʤʝʩʷʮʘ 4-ʡ ʬʘʟʳ ʣʠʥʠʝʡ ʜʫʛ ʥʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʝʙʨʘ 
ʤʘʤʦʥʪʘ. [4] ʂʦʜ ç10è ʥʘ ʧʨʘʚʦʤ ʢʦʥʮʝ ʨʝʙʨʘ - ʵʪʦ ʪʦʞʝ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʚʦʩʭʦʜʷʱʝʛʦ ʈʘ. ʂʦʜ 
ç12è (ʉʦʭʘ-ʤʘʪʴ; çʉʝʭʤʝʪè) ʦʙʦʟʥʘʯʘʝʪ ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ. ʏʪʝʥʠʝ ʩʧʨʘʚʘ ʥʘʣʝʚʦ 
ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʧʨʘʚʠʣʫ ʠʤʧʝʨʠʠ ʈʘ: çʊʘʪʘ-ɸʤʠʥ (10 ï 5; ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ 23=2+3= 5); ʆʤ-ʛʣʘʚʘ 
ʞʨʝʮʦʚ ɸʤʠʥʘ (ʜʚʫʢʨʘʪʥʦ 5), ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʆʤ (ʜʚʫʢʨʘʪʥʦ 2), ɻʦʨ-ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ ʉʝʪʘ (3 ʠ 15), 
ʉʦʭʘ-ʤʘʪʴ (12), ʆʤ-ɸʤʠʥʴ (2 ʯʝʪʳʨʝʭʢʨʘʪʥʦ), ʍʦʚ (1), ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʆʤ (ʜʚʫʢʨʘʪʥʦ 2), ɸʤʠʥʴ (4)è. 
(ʩʤ. ʬʦʪʦ 4)        

ɺ ʂʦʩʪʸʥʢʠ-14 ʥʘʡʜʝʥ ʩʢʝʣʝʪ ʯʝʣʦʚʝʢʘ ʛʘʧʣʦʛʨʫʧʧʳ U2, ʘʥʘʣʦʛʠʯʥʳʡ ʘʣʪʘʡʩʢʠʤ ʣʶʜʷʤ ɼʝʥʠʩʦ-
ʚʦʡ ʧʝʱʝʨʳ ʧʦ ʛʝʥʘʤ ʠ ʩʪʨʦʝʥʠʶ ʢʠʩʪʠ. [4ɸ] ɽʛʦ ʦʮʝʥʠʣʠ 33250 Ñ 500 ʫ.ʣ.ʥ. ʇʨʝʜʢʠ ʧʦʧʫʣʷʮʠʠ ʂʦʩʪʸʥ-
ʢʠ-14 ʙʳʣʠ ʥʘ ɸʣʪʘʝ. ɺ 2025 ʛ. ʚ ʂʦʩʪʸʥʢʠ-17 ʥʘʰʣʠ ʦʞʝʨʝʣʴʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʩ ʪʠʪʫʣʦʤ çʖʧʠʪʝʨ-
ʥʘʯʘʣʴʥʠʢ ʞʨʝʮʦʚ ʊʦʪʘè (7, ʩʝʤʠʢʨʘʪʥʳʡ ʧʦʚʪʦʨ; ʊʦʪ ʤʝʩʷʮ 1-ʡ ʬʘʟʳ). ʅʘ ʦʜʥʦʡ ʧʦʜʚʝʩʢʝ ʠʟ ʟʫʙʘ ʧʝʩ-
ʮʘ ʚʳʨʝʟʘʥ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ: çʆʤ-ʛʣʘʚʘ ʊʘʪʘ 1-ʡ ʠ 3-ʡ ʬʘʟ ʤʝʩʷʮʘ, ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘè. ʆʤ-
ʛʣʘʚʘ ï ʵʪʦ ʧʦʚʪʦʨ, 2, ʆʤ ʢʦʜ çʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟè (ʆʤ). (ʩʤ. ʬʦʪʦ 5) ʀʤʷ ʠʟ ʜʚʫʭ ʠʝʨʦʛʣʠʬʦʚ 
ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʧʦʚʪʦʨʷʝʪ ʘʥʘʣʦʛ çʧʘʩʧʦʨʪʘè ʩ ʛʨʘʚʠʨʦʚʢʦʡ ʥʘ ʨʝʙʨʝ ʤʘʤʦʥʪʘ. ʆʪʚʝʨʩʪʠʝ ʚ ʜʫʛʝ 
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ʦʙʦʟʥʘʯʘʝʪ ʧʦʥʷʪʠʝ çʖʧʠʪʝʨè, ʥʘʯʘʣʴʥʠʢ. ʈʘʩʢʦʧʢʠ ʚ ʙʦʨʪʦʚʦʡ ʯʘʩʪʠ ʜʨʝʚʥʝʛʦ ʦʚʨʘʛʘ ʠ ʧʘʣʝʦʨʫʯʴʝ 
ʜʦʩʪʠʛʘʣʠ ʛʣʫʙʠʥʳ 9 ʤʝʪʨʦʚ.  ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʩʣʦʡ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʠʦʜʫ 40-42 ʪʳʩ. ʫ.ʣ.ʥ.       
                   

 
ʉʡʪ. 4. ʋʡʫʬʤʴ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ ʋʙʫʴ ʡʠ ʃʧʪʫʹʦʧʣ 

 
                                                                                                                                                                                                    

 
ʉʡʪ.5. ʇʟʞʩʞʤʵʞ ʪ ʫʡʫʬʤʧʥ çʗʨʡʫʞʩ-ʋʧʫʙ, ʇʥ-ʜʤʙʛʙ ʋʙʫʙ 

 
ɺ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʪʠʪʫʣʳ ʢʦʩʪʷʥʦʡ ʢʫʢʣʳ ʊʘʪʳ ʯʠʪʘʶʪ ʦʪ ʛʦʣʦʚʳ ʢ ʢʦʥʮʫ ʝʝ ʪʝʣʘ. ʌʦʨʤʘ ʠʝʨʦ-

ʛʣʠʬʦʚ ʩʧʨʷʪʘʥʘ ʚ ʣʠʥʠʷʭ ʪʝʣʘ. ʇʦʩʢʦʣʴʢʫ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʊʘʪʘ ʚʦʟʛʣʘʚʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ ʠʤ-
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ʧʝʨʠʠ ï ɺʦʩʪʦʢ (ʈʘ, ʣʝʚʳʡ ʙʦʢ) ʠ ɿʘʧʘʜ (ɸʤʠʥʴ, ʧʨʘʚʳʡ ʙʦʢ), ʥʘ ʢʘʞʜʦʤ ʙʦʢʫ ʟʘʧʠʩʘʥʳ ʝʝ ʨʘʟʥʳʝ ʪʠʪʫ-
ʣʳ ʜʣʷ ʜʚʫʭ ʠʤʧʝʨʠʡ. ʆʜʠʥʘʢʦʚʳʡ ʪʠʪʫʣ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ɸʤʠʥʴè ʟʘʧʠʩʘʥ ʥʘ ʦʩʥʦʚʝ ʠʝʨʦ-
ʛʣʠʬʘ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʚ ʬʦʨʤʝ ʅʃʆ ʪʠʧʘ çʫʛʦʣè. ʂʦʜ ɸʤʠʥʴ (ʮʠʬʨʘ ç4è) ʠʤʝʝʪ ʜʚʫʢʨʘʪʥʳʡ ʧʦ-
ʚʪʦʨ, 2, ʆʤ, ʧʦʥʷʪʠʝ çʆʤ-ʛʣʘʚʘè. ʇʦʣʫʯʘʝʪʩʷ ʟʘʧʠʩʴ ʪʠʪʫʣʘ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ɸʤʠʥʴè. ɼʣʷ ʠʤ-
ʧʝʨʠʠ ʈʘ (ʣʝʚʳʡ ʙʦʢ) ʞʨʠʮʘ ʠʤʝʝʪ ʪʠʪʫʣ çɼʠʚʘ ɸʤʠʥʴ-ɸʤʠʥè. ɼʠʚʘ ï ʵʪʦ ʞʝʥʩʢʠʡ ʖʧʠʪʝʨ (ʢʦʜ 8) ʟʘʧʠ-
ʩʘʥ ʚʦʩʴʤʠʢʨʘʪʥʳʤ ʧʦʚʪʦʨʦʤ (8, ɼʠʚʘ) ʮʠʬʨʳ ç4è (ɸʤʠʥʴ). ɹʦʛ ɸʤʠʥ (5) ʢʦʜʠʨʦʚʘʥ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 
ʩʫʤʤʦʡ 4 ʭ 8 = 32 = 3 + 2 = 5.   

ʊʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʜʣʷ ʠʤʧʝʨʠʠ ɿʘʧʘʜ (ʞʝʥʩʢʘʷ, ʧʨʘʚʳʡ ʙʦʢ) ʟʘʧʠʩʘʥ, ʢʘʢ çʍʦʚ-ʀ ʛʣʘʚʢʦʤ 
ʞʨʝʮʦʚ ʙʦʛʠʥʠ ɸʤʠʥʴè. ʇʦʥʷʪʠʝ çʍʦʚ-ʀ ʛʣʘʚʢʦʤè ʢʦʜʠʨʦʚʘʥʦ ʮʠʬʨʦʡ ç6è, ʰʝʩʪʠʢʨʘʪʥʳʡ ʧʦʚʪʦʨ ʢʦʜʘ 
ç4è (ɸʤʠʥʴè). ʂʦʜʦʤ ç6è ʚ ʜʘʪʫ 24000 ʫ.ʣ.ʥ. ʪʘʢʞʝ ʟʘʧʠʩʘʥʦ ʧʦʥʷʪʠʝ çʛʣʘʚʢʦʤè ʰʝʩʪʴʶ ʧʦʜʚʝʩʢʘʤʠ ʩ 
ʠʝʨʦʛʣʠʬʘʤʠ ʥʘ ʦʞʝʨʝʣʴʝ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ ʠʟ ʩʝʣʘ ʄʘʣʴʪʘ ʚ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ, ʥʘʡʜʝʥʥʦʛʦ ʚ 
1928 ʛʦʜʫ ʄ.ʄ.ɻʝʨʘʩʠʤʦʚʳʤ. (ʩʤ. ʬʦʪʦ 7, ʩʣʝʚʘ) ʅʘ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʰʝʩʪʠ ʧʦʜʚʝʩʦʢ ʝʩʪʴ ʩʣʦʞʥʳʝ 
ʠʝʨʦʛʣʠʬʳ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʞʝ ʢʦʩʪʷʥʦʡ ʢʫʢʣʳ ʊʘʪʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ. 
ʆʞʝʨʝʣʴʝ ʄʘʣʴʪʳ ʧʨʠʥʘʜʣʝʞʘʣʦ ʛʣʘʚʢʦʤʫ ʚʦʡʩʢ. ʅʘ ʥʝʤ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ 120 ʙʫʩʠʥ ʙʳʣʘ ʮʠʬ-
ʨʦʡ ç3è, ɻʦʨ - ʚʪʦʨʘʷ ʜʦʣʞʥʦʩʪʴ ʧʦʩʣʝ ʆʤ. ʂʦʛʜʘ ʦʞʝʨʝʣʴʝ ʟʘʩʪʝʛʠʚʘʣʠ ʥʘ ʰʝʝ, ʧʦʣʫʯʘʣʩʷ çʢʨʫʛè 
(ʖʧʠʪʝʨ). ɺʤʝʩʪʝ ʩ ʧʦʜʚʝʩʢʦʡ (ʈʘ) ʪʠʪʫʣ ʯʠʪʘʝʪʩʷ çʖʧʠʪʝʨ, ʍʦʚ-ʀ ʛʣʘʚʢʦʤ, ʈʘ-ɻʦʨè. (ʩʤ. ʬʦʪʦ 7, ʩʣʝ-
ʚʘ) ʈʘ-ɻʦʨ ï ʵʪʦ ʪʠʪʫʣ ʟʘʤʛʣʘʚʢʦʤʘ, ˉ 2 ʚ ʠʝʨʘʨʭʠʠ. ɻʣʘʚʢʦʤ ï ʵʪʦ ˉ 1, ʈʘ-ʆʤ, ʆʤʨʘ, ʚ ʘʨʘʙʩʢʦʤ ʷʟʳ-
ʢʝ - çʚʳʩʰʠʡ ʦʬʠʮʝʨʩʢʠʡ ʯʠʥè. ʂʘʢ ʠ ʥʘ ʬʠʛʫʨʢʝ ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ, ʥʘ ʢʦʩʪʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʤʘ-
ʤʦʥʪʘ ʠʟ ʄʘʣʴʪʳ ʝʩʪʴ ʮʠʬʨʘ ç4è (4 ʚʝʨʪʠʢʘʣʠ) ʥʘ ʟʘʜʥʝʡ ʣʝʚʦʡ ʥʦʛʝ ʤʘʤʦʥʪʘ. [5] ʄʘʣʴʯʠʢʘ ʠʟ ʩʝʣʘ 
ʄʘʣʴʪʘ ʜʘʪʠʨʦʚʘʣʠ, ʢʘʢ 24000 ʫ.ʣ.ʥ. (ʜʠʘʧʘʟʦʥ 23 891ï 24 423  ʫ.ʣ.ʥ.). ʂʦʩʪʷʥʫʶ ʢʫʢʣʫ ʊʘʪʫ (ʷʢʦʙʳ 
çʧʝʱʝʨʥʳʡ ʣʝʚè) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʉ14 ʥʝ ʜʘʪʠʨʦʚʘʣʠ (7.4.2026).  

ʂʦʩʪʷʥʘʷ ʬʠʛʫʨʢʘ ʊʘʪʳ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ ʧʝʱʝʨʥʦʤʫ ʣʴʚʫ. ʆʥʘ ʧʦʚʪʦʨʷʝʪ ʢʦʩʪʷʥʦʡ ʘʨʪʝ-
ʬʘʢʪ ʠʟ ʧʦʛʨʝʙʝʥʠʷ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ, ʥʘʡʜʝʥʥʳʡ ʚ 2016 ʛʦʜʫ ʥʘ ʤʳʩʝ ɽʢʘʪʝʨʠʥʠʥʩʢʦʤ ʥʘ ʣʝʚʦʤ, ʚʳʩʦ-
ʢʦʤ ʙʝʨʝʛʫ ɺʦʣʛʠ ʚ 105 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʉʘʤʘʨʳ ʚ ʧʦʛʨʝʙʝʥʠʠ ˉ 76 (ʩʤ. ʬʦʪʦ 6, ʩʣʝʚʘ) ʠ ʢʦʩʪʷʥʫʶ ʬʠ-
ʛʫʨʢʫ ʠʟ ʤʦʛʠʣʳ ˉ 79.                                                    

                                       

 
ʉʡʪ. 6. ɹʩʫʞʭʙʣʫ ʨʧʜʩʞʚʞʦʡʸ ˊ 76 (ʪʤʞʛʙ) ʡ ˊ 79 [6] 

 
ʅʘ ʣʠʮʝ ʐʠʛʠʨʩʢʦʛʦ ʠʜʦʣʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʉʘʨʳ ʊʘʪʳ, ʫ ʢʦʪʦʨʦʡ ʝʝ ʠʤʷ ʚʳʨʝʟʘʥʦ ʥʘ ʪʳʣʴʥʦʡ 

ʩʪʦʨʦʥʝ ʩʚʝʨʭʫ ʚ ʨʘʡʦʥʝ ʧʣʝʯ, ʧʦʥʷʪʠʝ çʛʣʘʚʢʦʤ ʍʦʚ-ʀè ʚʳʨʝʟʘʥʦ ʧʦʜ ʧʨʘʚʳʤ (ɿʘʧʘʜ) ʛʣʘʟʦʤ. ʕʪʦ - 
ʠʝʨʦʛʣʠʬ ʍʦʚ-ʀ (ʦʙʦʨʦʪʥʦʝ ʊ). ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʣʠʥʠʷ ʠʤʝʝʪ ʜʦʧʦʣʥʝʥʠʝ - ʟʥʘʢ ʊʦʪ ʤʝʩʷʮʘ 1-ʡ ʬʘʟʳ. 
(ʩʤ. ʬʦʪʦ 7, ʚ ʮʝʥʪʨʝ) ʅʘ ʪʝʣʝ ʐʠʛʠʨʩʢʦʛʦ ʠʜʦʣʘ çʍʦʚ-ʀ ʛʣʘʚʢʦʤè (ʦʙʦʨʦʪʥʦʝ ʊ) ʧʦʚʪʦʨʠʣʠ ʚʩʝʛʦ 7 ʨʘʟ 
ʚ ʬʦʨʤʝ ʵʨʝʛʠʨʦʚʘʥʥʦʛʦ ʬʘʣʣʦʩʘ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ ʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. ʋ ʠʜʦʣʘ ʠʤʷ ʊʘʪʘ ʟʘʧʠʩʘʥʦ 
ʧʦʜ ʣʝʚʳʤ ʛʣʘʟʦʤ ʤʝʩʷʮʝʤ 2-ʡ ʬʘʟʳ ʜʚʫʢʨʘʪʥʦ. ɺ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʤʝʣʦʩʴ 4 ʚʝʨʭʦʚ-
ʥʳʝ ʞʨʠʮʳ ʩ ʠʤʝʥʝʤ ʊʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʤʠʨʦʚʘʷ ʠʤʧʝʨʠʷ ʜʝʣʠʣʘʩʴ ʥʘ ʜʚʝ ʠʤʧʝʨʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 
ʜʝʣʠʣʘʩʴ ʥʘ ʜʚʝ ʩʫʙ-ʠʤʧʝʨʠʠ. ʀʤʷ ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʟʘʧʠʩʳʚʘʣʦʩʴ ʜʚʫʤʷ ʬʘʟʘʤʠ ʤʝʩʷʮʘ. ʋ ʞʨʠ-
ʮʳ ˉ 1 ʥʘ ʜʦʣʞʥʦʩʪʠ çʄʘʪʴè ʠʤʷ ʧʠʩʘʣʠ ʟʥʘʢʘʤʠ 4-ʡ ʠ 2-ʡ ʬʘʟ ʤʝʩʷʮʘ. ɺ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʈʘ ʠʤʷ 
ʊʘʪʘ ʞʨʠʮʳ ˉ 2 ʥʘ ʜʦʣʞʥʦʩʪʠ çʉʝʩʪʨʘè ʧʠʩʘʣʠ ʜʚʫʢʨʘʪʥʳʤ ʧʦʚʪʦʨʦʤ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʢʘʢ ʥʘ ʐʠʛʠʨ-
ʩʢʦʤ ʠʜʦʣʝ ʞʨʠʮʳ ʧʦ ʠʤʝʥʠ ʉʘʨʘ ʊʘʪʘ. ɺ ʜʚʫʭ ʩʫʙ-ʠʤʧʝʨʠʷʭ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʣʠʣʠʩʴ ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʈʘ ʠ 
ɸʤʠʥʴ, ʠʤʷ ʊʘʪʘ ʜʣʷ ʞʨʠʮ ˉ 3 ʠ ˉ 4 ʠʤʝʣʦ ʩʦʯʝʪʘʥʠʷ ʬʘʟ ʤʝʩʷʮʘ 1-ʡ, 3-ʡ; ʜʚʫʢʨʘʪʥʦ 4-ʡ. ɿʥʘʢ çʍʦʚ-ʀ 
ʙʦʛʘ ʊʦʪʘè ʧʦʜ ʧʨʘʚʳʤ ʛʣʘʟʦʤ ʐʠʛʠʨʩʢʦʛʦ ʠʜʦʣʘ ʧʦʚʪʦʨʝʥ ʥʘ ʙʨʦʥʟʦʚʦʤ ʰʣʝʤʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 
ʵʪʨʫʩʢʦʚ, ʢʦʪʦʨʳʡ ʵʢʩʧʦʥʠʨʫʶʪ ʚ ʈʠʤʝ ʚ ʤʫʟʝʝ ɺʠʣʣʘ ɼʞʫʣʠʷ. ʂ ʵʪʦʤʫ ʟʥʘʢʫ ʥʘ ʰʣʝʤʝ ʩʣʝʚʘ ʜʦʙʘʚʣʝʥ 
ʟʥʘʢ ʆʤ (ʮʠʬʨʘ 2, ʆʤ-ʛʣʘʚʘ). ʅʘ ʨʠʪʫʘʣʴʥʦʤ ʢʘʤʥʝ-ʧʘʩʧʦʨʪʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘʪʘʪʳ 0-ʡ ʜʠʥʘʩʪʠʠ 
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ɽʛʠʧʪʘ, ʢʦʪʦʨʦʤʫ ʘʥʛʣʦʩʘʢʩʳ ʧʨʠʜʫʤʘʣʠ ʧʝʡʦʨʘʪʠʚ çʧʘʣʝʪʢʘ ʅʘʨʤʝʨʘè, ʫʢʘʟʘʥ ʝʝ ʪʠʪʫʣ çʍʦʚ-ʀ ʛʣʘʚ-
ʢʦʤè ʮʠʬʨʦʡ ç6è. ʕʪʘ ʮʠʬʨʘ ʠʤʝʝʪ ʤʫʞʩʢʫʶ ʬʦʨʤʫ (6 ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ), ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʦʯʝʪʘʝʪʩʷ 
ʩ ʞʝʥʩʢʠʤ ʩʪʘʪʫʩʦʤ ʠʤʧʝʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʘʚʠʪ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʧʦ ʠʤʝʥʠ ʈʘʪʘʪʘ. ʎʠʬʨʘ ç6è ʫʢʘʟʘʥʘ 
ʧʦʜ ʣʝʚʦʡ (ʈʘ-ʛʝʛʝʤʦʥ) ʣʘʧʦʡ ʈʘ-ʉʦʢʦʣʘ. ʈ ï ʵʪʦ ʈʘ-ʉʦʢʦʣ, ʊ ï ʵʪʦ ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʊ ï ʵʪʦ ʊʘʪʘ 
3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʀʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʧʝʨʝʥʝʩʣʠ ʢʦʜ ç6è ʍʦʚ-ʀ ʚ ɽʛʠʧʝʪ ʥʘ çʧʘʣʝʪʢʫ ʅʘʨʤʝʨʘè (ʩʤ. 
ʬʦʪʦ 7, ʩʧʨʘʚʘ)                                                                                                                                                                                                                                                                                                    

                                      

                         
    

ʉʡʪ. 7. ʎʧʛ-ʁ ʜʤʙʛʣʧʥ (ʣʧʝ 6, ʧʚʧʩʧʫʦʧʞ ʋ) 
                                                                 

ʎʠʬʨʘ ç6è ʢʫʢʣʳ ʊʘʪʳ ʠ ʟʥʘʢ ʍʦʚ-ʀ ʛʣʘʚʢʦʤ (ʢʦʜ ç6è) ʧʦʜ ʧʨʘʚʳʤ ʛʣʘʟʦʤ ʐʠʛʠʨʩʢʦʛʦ ʠʜʦʣʘ ʚʝʨ-
ʭʦʚʥʦʡ ʞʨʠʮʳ ʉʘʨʳ ʊʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʛʣʘʚʣʷʝʪ ʚʦʡʩʢʘ ʤʠʨʦʚʦʡ 
ʠʤʧʝʨʠʠ ʠ ʞʝʥʩʢʫʶ, ʟʘʧʘʜʥʫʶ ʠʤʧʝʨʠʶ ɸʤʠʥʴ. ʇʨʠʟʥʘʢʦʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʫʢʣʳ ʊʘʪʳ, ʈʘʪʘʪʳ ʢ ʞʝʥ-
ʩʢʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʮʠʬʨʳ ç6è, ç4è ʟʘʧʠʩʘʥʳ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ (ʍʦʚ, ʵʨʝʛʠ-
ʨʦʚʘʥʥʳʡ ʬʘʣʣʦʩ), ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪʩʷ ʩ ʞʝʥʩʢʠʤ ʩʪʘʪʫʩʦʤ ʠʤʧʝʨʠʠ ɸʤʠʥʴ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʂʠʪʘʷ 
ʮʠʬʨʳ 1, 2, 3 ʟʘʧʠʩʘʥʳ ʣʝʞʘʯʠʤʠ, ʞʝʥʩʢʠʤʠ  ʣʠʥʠʷʤʠ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʠʣʠʩʴ ʩ ʜʨʝʚʥʦʩʪʠ, ʢʦʛʜʘ ʂʠʪʘʡ 
ʙʳʣ ʤʫʞʯʠʥʦʡ-ʛʝʛʝʤʦʥʦʤ ʚ ʩʦʩʪʘʚʝ çʀʤʧʝʨʠʷ ʈʘè ʧʨʠ ʜʨʝʚʥʝʡʰʝʡ ʨʫʩʩʢʦʡ ʜʠʥʘʩʪʠʠ ʗʥʰʘʦ, ʠ ʧʦʚʪʦʨ-
ʥʦ - ʧʨʠ ɸʣʝʢʩʘʥʜʨʝ (1245-1263), ʚ 1949-2026 ʛʦʜʘʭ.       

ʇʝʨʝʯʠʩʣʠʤ ʧʘʨʘʜʦʢʩʳ ʘʨʪʝʬʘʢʪʦʚ ʠʟ 11-ʛʦ ʩʣʦʷ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ. ʆʩʢʦʣʦʢ ʙʨʘʩʣʝʪʘ ʚʝʨʭʦʚ-
ʥʦʡ ʞʨʠʮʳ ʠʟ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ (ʊʦʪ) ʢʘʤʥʷ ʭʨʠʟʦʣʠʪ ʦʙʥʘʨʫʞʠʣʠ ʚ 2005 ʛ. ʚ ʚʝʨʭʥʝʤ 11-ʤ ʩʣʦʝ ʧʝʱʝʨʳ 
ʠ ʜʘʪʠʨʦʚʘʣʠ ʧʝʨʠʦʜʦʤ ʩʣʦʷ 30-50 ʪʳʩ. ʫ.ʣ.ʥ. ɺ 2019 ʛʦʜʫ ʵʪʦʪ ʩʣʦʡ çʙʦʣʝʝ ʪʦʯʥʦè ʜʘʪʠʨʦʚʘʣʠ, ʢʘʢ ʧʝ-
ʨʠʦʜ ʩ  156000 Ñ 15 ʫ.ʣ.ʥ. ʜʦ  47000 Ñ 8 ʫ.ʣ.ʥ. ʆʜʥʘʢʦ ʧʘʨʘʜʦʢʩ, ʯʪʦ ʥʘ ʙʨʘʩʣʝʪʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ 
ʩʜʝʣʘʣʠ ʪʝʭʥʦʣʦʛʠʝʡ ʩʪʘʥʢʦʚʦʛʦ ʩʚʝʨʣʝʥʠʷ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʦʚʝʨʛʘʝʪ ʜʘʪʠʨʦʚʢʫ 47000 Ñ 8 ʫ.ʣ.ʥ. ɺ 
ʨʝʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ï ʵʪʦ 10772 ʛʦʜʘ ʥʘʟʘʜ (ʜʝʣʝʥʠʝ ʫ.ʣ.ʥ. ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 4,363). ʇʦʭʦʞʠʡ ʥʘ ʠʝʨʦʛʣʠ-
ʬʳ ʙʨʘʩʣʝʪʘ ʪʠʪʫʣ çʊʘʪʘ ʆʤ-ʖʧʠʪʝʨʘè (ʊʘʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘ) ʥʘʥʝʩʝʥ ʥʘ çʧʘʣʝʪʢʝ ʅʘʨʤʝ-
ʨʘè. (ʩʤ. ʬʦʪʦ 8, ʩʧʨʘʚʘ) ʅʘ ʙʨʘʩʣʝʪʝ ʙʦʛ ʊʦʪ ï ʵʪʦ ʤʝʩʷʮ 2-ʡ ʬʘʟʳ ʠ ʝʛʦ ʢʦʜ çʟʝʣʝʥʳʡ ʮʚʝʪè. ɼʚʫʢʨʘʪ-
ʥʳʡ ʧʦʚʪʦʨ, 2, ʆʤ ï ʵʪʦ ʪʠʪʫʣ ʆʤ-ʛʣʘʚʘ ʢʦʜʘ çʢʨʫʛè (ʖʧʠʪʝʨ). ʅʘ ʧʘʣʝʪʢʝ ʅʘʨʤʝʨʘ  ʊʘʪʘ (ʊʊ) ʦʙʦʟʥʘ-
ʯʝʥʘ ʘ) ʤʝʩʷʮʝʤ 3-ʡ ʬʘʟʳ (ʊʘʪʘ) ʠ ʤʝʩʷʮʝʤ 4-ʡ ʬʘʟʳ ʜʣʷ ʠʤʧʝʨʠʠ ɸʤʠʥʴ; ʙ) ʜʚʫʢʨʘʪʥʦ ʤʝʩʷʮʝʤ 2-ʡ; 
ʜʚʫʢʨʘʪʥʦ 1-ʡ ʬʘʟʳ ʜʣʷ ʠʤʧʝʨʠʠ ʈʘ ʧʝʨʝʜ ʪʘʣʠʝʡ ʞʨʠʮʳ. ʚ) ʤʝʩʷʮʘʤʠ 1-ʡ ʠ 3-ʡ ʬʘʟ ʚ ʬʦʨʤʝ çʙʘʥʪʠ-
ʢʘè ʥʘ ʛʨʫʜʠ. ʊʘʪʘ ʠʤʝʝʪ 4 ʚʘʨʠʘʥʪʘ ʠʤʝʥʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʫʢʦʚʦʜʠʪ ʜʚʫʤʷ ʠʤʧʝʨʠʷʤʠ. ɺʝʨʭʥʠʡ ʟʥʘʢ 
ʦʙʦʟʥʘʯʘʝʪ ʪʠʪʫʣ çʊʘʪʘ ʆʤ-ʖʧʠʪʝʨʘè. (ʩʤ. ʬʦʪʦ 8, ʩʧʨʘʚʘ).                                                

ɺ 11-ʤ ʩʣʦʝ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘʡʜʝʥʘ ʧʦʜʚʝʩʢʘ ʦʞʝʨʝʣʴʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʚʳʪʦʯʝʥʥʘʷ ʠʟ 
ʟʫʙʘ ʛʦʨʥʦʛʦ ʢʦʟʣʘ (Capra sibirica). ɽʝ ʜʘʪʠʨʦʚʘʣʠ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ ʜʘʪ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ ʥʘ 14980 ʫ.ʣ.ʥ. ʕʪʦ ï ʧʨʠʤʝʨ ʬʘʣʴʰʠʚʦʩʪʠ ʜʘʪ ʫ.ʣ.ʥ. ʆʜʥʘ ʜʘʪʘ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 
IntCal20 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ 24200ï23830 ʫ.ʣ.ʥ., ʘ ʚʪʦʨʘʷ ʜʘʪʘ ð ʵʪʦ 39180ï37560 ʫ.ʣ.ʥ. [7] ʇʝʨʚʘʷ 
ʜʘʪʘ 24200 ʫ.ʣ.ʥ. ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ 5546 ʩʦʣʥʝʯʥʳʭ ʣʝʪ ʥʘʟʘʜ. ɺ ʵʪʦʤ ʞʝ ʧʝʨʠʦʜʝ 11-ʛʦ ʩʣʦʷ ɼʝ-
ʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘʰʣʠ  ʦʪʰʣʠʬʦʚʘʥʥʳʡ ʢʨʫʛ ʠʟ ʤʨʘʤʦʨʘ ï ʢʦʜʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʙʦʛʘ ʖʧʠʪʝʨʘ. ʈʷ-
ʜʦʤ ï ʬʦʪʦ ʦʩʢʦʣʢʘ ʙʨʘʩʣʝʪʘ ʠʟ ʭʨʠʟʦʣʠʪʘ. [8] (ʩʤ. ʬʦʪʦ 9, ʩʧʨʘʚʘ)    

ɺ 11-ʤ ʩʣʦʝ ʧʝʱʝʨʳ ʥʘʡʜʝʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʟʝʣʝʥʳʡ, (ʙʦʛ ʉʝʪ, ʙʦʛ ʊʦʪ) ʩ ʦʪʚʝʨʩʪʠʝʤ (ʖʧʠʪʝʨ). 
ʕʪʦ ï ʪʠʪʫʣ çʉʝʪʘ-ʊʦʪ ʖʧʠʪʝʨè (ʩʠʥʦʥʠʤ çʉʝʪʘ ʈʘè), ʧʦʩʢʦʣʴʢʫ ʚ ʜʨʝʚʥʦʩʪʠ ʈʘ ʠ ʖʧʠʪʝʨ ʙʳʣʠ ʩʠʥʦ-
ʥʠʤʘʤʠ. ʉʝʪ ʷʚʣʷʝʪʩʷ ʧʘʪʨʦʥʦʤ ʠʤʧʝʨʠʠ ʈʘ. ʈʘ ʠ ʉʝʪ (ʈʉ) ï ʵʪʦ ʪʫʩʙʦʙ ʉʙʪʞʸ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ 
ʥʘʩʯʠʪʳʚʘʝʪ 47000 ʫ.ʣ.ʥ. (ʩʤ. ʬʦʪʦ 10, ˉ 4). ʊʘʢʞʝ ʥʘʰʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʤʝʥʥʳʭ ʟʥʘʢʦʚ ʈʘ-ʖʧʠʪʝʨ 
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(ʢʨʫʛ ï ʦʪʚʝʨʩʪʠʝ) ʨʘʟʥʦʛʦ ʮʚʝʪʘ. ʆʪʚʝʨʩʪʠʷ ʩʜʝʣʘʥʳ ʪʝʭʥʦʣʦʛʠʝʡ ʩʪʘʥʢʦʚʦʛʦ ʩʚʝʨʣʝʥʠʷ. ɽʩʣʠ ʮʚʝʪ 
ʢʘʤʥʷ ʠʟʤʝʥʠʪʴ ʥʘ ʙʝʣʳʡ (ɸʤʠʥʴ) ʧʦʣʫʯʘʝʪʩʷ çʈʘ-ɸʤʠʥʴ ʖʧʠʪʝʨè. ɽʩʣʠ ʮʚʝʪ ʞʝʣʪʳʡ (ʆʤ), ʧʦʣʫʯʘʝʪʩʷ 
ʆʤʨʘ ʖʧʠʪʝʨ. ʆʤʨʘ ï ɻ ʪʦ ʚʳʩʰʠʡ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. (ʩʤ. ʬʦʪʦ 10, ˉ 6)      

 

 
ʉʡʪ. 8. ʁʞʩʧʜʤʡʭʴ ʚʩʙʪʤʞʫʙ (ʪʤʞʛʙ), ʡʥʞʦʡ ʋʙʫʙ 0-ʢ ʝʡʦʙʪʫʡʡ ɾʜʡʨʫʙ 

 

 
ʉʡʪ. 9. ʅʩʙʥʧʩʦʴʢ ʣʩʬʜ ð ʣʧʝ ʗʨʡʫʞʩʙ ʡ ʚʩʙʪʤʞʫ. [9] 

 

 
ʉʡʪ. 10. ɹʩʫʞʭʙʣʫʴ ʪ ʣʧʝʧʥ  ʫʡʨʙ çʉʙ-ʗʨʡʫʞʩè 

 
ɼʨʫʛʠʝ ʘʨʪʝʬʘʢʪʳ ʠʟ 11-ʛʦ ʩʣʦʷ ɼʝʥʠʩʦʚʩʢʦʡ ʧʝʱʝʨʳ ï ʵʪʦ ʜʚʘ ʧʦʣʳʭ ʞʝʟʣʘ, ʚʳʪʦʯʝʥʥʳʭ ʠʟ ʢʦ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʢʦʜʠʨʫʶʪ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ çɼʠʚʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè. ʖʧʠʪʝʨ ʦʙʦʟʥʘʯʝʥ 
ʜʚʘʞʜʳ (ʆʤ). ʆʥ ʩʢʨʳʪ ʘ) ʮʠʬʨʦʡ 7, ʩʝʤʴ ʧʨʦʨʝʟʝʡ ʥʘ ʪʨʫʙʢʝ; ʙ) ʢʨʫʛʦʤ ʩ ʧʫʩʪʦʪʦʡ ʚʥʫʪʨʠ. ɼʚʘʞʜʳ 
ʖʧʠʪʝʨ ʦʙʦʟʥʘʯʘʝʪ ʪʠʪʫʣ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè. ɼʠʚʘ ï ʪɻʦ ʢʦʜʦʚʘʷ ʮʠʬʨʘ 8, ʚʦʩʝʤʴ ʧʨʦʤʝ-
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ʞʫʪʢʦʚ ʥʘ ʪʨʫʙʢʝ. ɾʝʟʣ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʧʘʩʧʦʨʪʘ, ʜʘʝʪ ʧʨʘʚʦ ʢʦʤʘʥʜʦʚʘʪʴ ʞʨʝʮʘʤʠ ʖʧʠʪʝʨʘ. (ʩʤ. 
ʬʦʪʦ 11, ʩʣʝʚʘ)  ɺ ʩʪʦʣʠʮʝ ʠʤʧʝʨʠʠ ɸʤʠʥʴ (ʂʦʩʪʸʥʢʠ-14) ʥʘʰʣʠ 7 ʧʘʨ ʞʝʟʣʦʚ. (ʩʤ. ʬʦʪʦ 11, ʩʧʨʘʚʘ) 
ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ: çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘ, ʍʦʚ-ʀ ʛʣʘʚʢʦʤè. ʖʧʠʪʝʨ - ʵʪʦ ʘ) 
ʧʫʩʪʦʡ ʢʨʫʛ, ʙ) 7 ʧʨʦʤʝʞʫʪʢʦʚ ʩʢʠʧʝʪʨʘ. ʍʦʚ-ʀ ï ɻ ʪʦ 6 ʧʨʦʨʝʟʝʡ. (ʩʤ. ʬʦʪʦ 11, ʩʧʨʘʚʘ, ʚʥʠʟʫ ʚ ʮʝʥʪʨʝ).      

                                  
 

 
  ʉʡʪ. 11. ɿʞʠʤʴ ʟʩʡʯʴ ʥʡʩʙ ʡ ʡʥʨʞʩʡʡ ʉʙ (ʪʤʞʛʙ), ʟʩʡʯʴ ʡʥʨʞʩʡʡ ɹʥʡʦʵ [10] 

 
ʇʘʨʘʜʦʢʩ, ʯʪʦ ʞʨʝʮʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘ ɸʣʪʘʝ ʚ ʩʚʦʝʡ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʝ ʨʝʣʠʛʠʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʮʠʬʨʦʚʳʝ ʢʦʜʳ ʙʦʛʦʚ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʥʘ 30000 ʫ.ʣ.ʥ ʨʘʥʴʰʝ ʝʛʠʧʝʪʩʢʠʭ ʞʨʝʮʦʚ. ʇʘʨʘʜʦʢʩ, ʯʪʦ ʚ 
11-ʤ ʩʣʦʝ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ, ʜʨʝʚʥʝʡʰʘʷ ʠʛʣʘ ʠʟ ʢʦʩʪʠ ʧʪʠʮʳ ʠʤʝʝʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʫʰ-
ʢʘ, ʩʜʝʣʘʥʥʦʝ ʩʪʘʥʢʦʚʳʤ ʩʚʝʨʣʝʥʠʝʤ. ʅʘ ʢʘʤʥʝ ʙʨʘʩʣʝʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʦʪʚʝʨʩʪʠʝ ʪʘʢʞʝ ʩʜʝʣʘʥʦ 
ʩʪʘʥʢʦʚʳʤ ʩʚʝʨʣʝʥʠʝʤ (ʷʢʦʙʳ 47000 ʫ.ʣ.ʥ.) ʇʘʨʘʜʦʢʩ ʜʨʝʚʥʠʭ ʜʘʪ ʷʚʣʷʝʪʩʷ ʜʝ-ʬʘʢʪʦ ʨʝʣʠʛʠʝʡ ʘʥʛʣʦ-
ʩʘʢʩʦʚ, ʚʤʝʩʪʦ ʥʘʫʢʠ. ɽʩʣʠ ʣʦʞʴ ʥʘʧʝʯʘʪʘʥʘ ʚ ʘʥʛʣʠʡʩʢʦʤ ʞʫʨʥʘʣʝ Nature, ʝʩʣʠ ʟʘʤʝʨ C14 ʩʜʝʣʘʥ ʚ 
ʆʢʩʬʦʨʜʝ, ʪʦ ʚʩʝʭ ʚʳʥʫʜʠʣʠ ʧʨʠʥʷʪʴ ʥʘ ʚʝʨʫ ʵʪʦʪ ʧʦʩʪʫʣʘʪ, ʘʥʘʣʦʛʠʯʥʳʡ ʢʦʥʮʝʧʪʫ, ʯʪʦ  çʉʦʣʥʮʝ ʚʨʘ-
ʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠè. ʌʘʣʴʰʠʚʳʝ ʜʘʪʳ çʫ.ʣ.ʥ.è ʩʢʨʳʚʘʶʪ ʣʦʞʥʳʡ ʩʢʚʦʟʥʦʡ ʢʘʣʝʥʜʘʨʴ ʘʥʛʣʦʩʘʢʩʦʚ, 
ʛʜʝ ʣʫʥʥʳʡ ʤʝʩʷʮ (29,5 ʩʫʪʦʢ) ʩʢʨʳʚʘʝʪ ʧʝʡʦʨʘʪʠʚ çʛʦʜè (365,2422 ʩʫʪʦʢ).  ɼʘʪʳ çʫ.ʣ.ʥ.è ʨʘʟʦʙʣʘʯʘʶʪ  
ʧʘʨʘʜʦʢʩʳ. 

1) ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʦʪʦʧʘ ʫʛʣʝʨʦʜʘ ʉ14 ʨʘʚʝʥ 5730 ʣʝʪ, ʘ ʧʦʣʥʦʛʦ ʨʘʩʧʘ-
ʜʘ ï 11460 ʣʝʪ. ɺ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝ 11460 ʣʝʪ ʉ14 ʨʘʩʧʘʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. ɼʘʥʥʳʝ ʟʘ-
ʤʝʨʦʚ ʉ14, ʢʦʪʦʨʳʤ ʙʦʣʝʝ 11460 ʣʝʪ, ʷʚʣʷʶʪʩʷ ʰʘʨʣʘʪʘʥʩʪʚʦʤ. ʋʛʦʣʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 11-ʛʦ ʩʣʦʷ ʶʞʥʦʡ 
ʛʘʣʝʨʝʠ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ - ʵʪʦ 29200 Ñ 360 ʫ.ʣ.ʥ. ʂʦʩʪʠ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ 11-ʛʦ ʩʣʦʷ ʶʞʥʦʡ ʛʘʣʝʨʝʠ 
ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ð ʶʫʧ 48650 Ñ 2380 ʬ.ʤ.ʦ.. [11] ʖʫʡ ʝʙʫʴ ʛ ʦʞʪʣʧʤʵʣʧ ʩʙʠ ʚʧʤʵʱʞ ʨʞʩʡʧʝʙ ʨʧʤ-
ʦʧʜʧ ʩʙʪʨʙʝʙ ʊ14 ʛ ʚʡʧʤʧʜʡʰʞʪʣʡʮ ʧʚʳʞʣʫʙʮ.  

2) ʌʘʣʴʰʠʚʢʘ ʜʘʪ çʫ.ʣ.ʥ.è ʦʩʥʦʚʘʥʘ ʥʘ ʬʘʣʴʰʠʚʦʤ ʩʢʚʦʟʥʦʤ ʢʘʣʝʥʜʘʨʝ ʘʥʛʣʦʩʘʢʩʦʚ, ʛʜʝ 0-ʡ ʛʦʜ 
ʷʚʣʷʝʪʩʷ ʜʘʪʦʡ 28.12.1262 ʛʦʜʘ. ɼʦ 20.9.1582 ʛ. ʨʝʬʦʨʤʳ ʢʘʣʝʥʜʘʨʷ ʧʘʧʳ ɻʨʠʛʦʨʠʷ ʚʝʟʜʝ ʩʯʠʪʘʣʠ 
ʚʨʝʤʷ ʝʜʠʥʠʮʝʡ çʣʫʥʥʳʡ ʤʝʩʷʮè (29,5 ʩʫʪʦʢ). ʆʜʥʘʢʦ ʣʛʫʪ ʦ ʛʦʜʝ ʠʟ 365,2422 ʩʫʪʦʢ. ɾʨʝʮʳ 20.9.1582 ʛ. 
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ʧʨʠ ʨʝʬʦʨʤʝ ʧʘʧʳ ɻʨʠʛʦʨʠʷ ʩʜʝʣʘʣʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʩʢʘʯʦʢ ʥʘ 205 ʣʝʪ, ʢʦʛʜʘ ʠʟ 20.9.1377 ʛʦʜʘ (J582, 
ʀ582, 582-ʡ ʤʝʩʷʮ ʩʝʢʨʝʪʥʦʛʦ ʢʘʣʝʥʜʘʨʷ çʀè ʤʝʩʷʮʘʤʠ ʦʪ 1.9.1330) ʦʥʠ ʧʝʨʝʩʢʦʯʠʣʠ ʚ ç1582è (ʀ582) 
20 ʩʝʥʪʷʙʨʷ.  

3) ʇʦʩʪʨʦʡʢʘ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ ʜʘʪʦʡ ɻʨʠʛʦʨʠʘʥʩʢʦʛʦ ʢʘʣʝʥʜʘʨʷ, ʩʦʛʣʘʩʥʦ ʵʥʮʠʢʣʦʧʝʜʠʠ ɺʠʢʠ-
ʧʝʜʠʷ (8.4.2026), ʷʚʣʷʝʪʩʷ  20.8.1057 (2540 ʜʦ ʥ.ʵ.). ʆʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʞʨʝʮʘ ʄʘʥʝʬʦʥʘ, ʯʪʦ 
ʧʠʨʘʤʠʜʫ ʍʝʦʧʩʘ ʧʦʩʪʨʦʠʣʠ ʟʘ 4300 ʜʦ ʟʘʭʚʘʪʘ ɽʛʠʧʪʘ ʧʝʨʩʠʜʩʢʠʤ ʮʘʨʝʤ ʂʘʤʙʠʩʦʤ ʚ 525 ʜʦ ʥ.ʵ. 
4300+525=4825. ʕʪʦ - 24.11.872 ʛʦʜʘ (4825 ʜʦ ʥ.ʵ.). 

 

ʇʝʨʠʦʜ ʤʝʩʷʮʝʚ ʃʝʪ-ʤʝʩʷʮʝʚ-ʜʥʝʡ ʊʦʯʢʘ ʦʪʩʯʝʪʘ ʈʝʘʣʴʥʘʷ ʜʘʪʘ 

ʄʠʥʫʩ 2540 205 - 4 - 8 28.12.1262 20.8.1057 

ʄʠʥʫʩ 4825 390 ï 1 - 4 28.12.1262 24.11.872 

ʄʠʥʫʩ 3040 245 ï 9 - 11 20.3.1236 9.6.990 

 
ʇʠʨʘʤʠʜʫ ʍʝʦʧʩʘ ʧʦʩʪʨʦʠʣʠ ʜʦ ɺʩʝʤʠʨʥʦʛʦ ʧʦʪʦʧʘ 9.6.990 ʛʦʜʘ, ʫʢʘʟʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʢʦʤ ɸʣʴ-

ɹʠʨʫʥʠ ʚ ʢʥʠʛʝ çʍʨʦʥʦʣʦʛʠʷ ʜʨʝʚʥʠʭ ʥʘʨʦʜʦʚè, ʢʘʢ 3040 ʦʪ ʥʘʯʘʣʘ ʢʘʣʝʥʜʘʨʷ ɸʣʝʢʩʘʥʜʨʘ 20.3.1236 
ʛʦʜʘ.  ɼʘʪʫ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʚ 872 ʛʦʜʫ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʭʦʜʢʘ ʚ 1837 ʛ. ʚʥʫʪʨʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ 
ʰʘʭʪʳ ʤʝʞʜʫ ʢʘʤʥʷʤʠ ʞʝʣʝʟʥʦʡ ʧʦʣʦʩʢʠ 28 ʥʘ 8 ʩʤ ʘʥʛʣʠʡʩʢʠʤ ʠʥʞʝʥʝʨʦʤ ɻʦʚʘʨʜʦʤ ɺʘʡʩʦʤ (Howard 
Vyse). ʇʦʣʦʩʢʫ ʭʨʘʥʷʪ ʚ ʟʘʧʘʩʥʠʢʝ ɹʨʠʪʘʥʩʢʦʛʦ ʤʫʟʝʷ ʠ ʥʝ ʚʳʩʪʘʚʣʷʶʪ ʥʘ ʧʫʙʣʠʢʫ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʢʘ-
ʟʳʚʘʝʪ ʚʣʘʜʝʥʠʝ ʞʨʝʮʘʤʠ ʚ 872 ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʝʡ ʧʣʘʚʣʝʥʠʷ ʞʝʣʝʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1539 ʛʨʘʜʫʩʦʚ 
ʎʝʣʴʩʠʷ.  ʇʦʜʪʚʝʨʞʜʘʝʪ 872 ʛʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠʜʳ ʥʘʣʠʯʠʝ ʚ ʩʦʣʥʝʯʥʦʡ ʣʘʜʴʝ, ʩʢʨʳʪʦʡ ʫ ʢʨʘʷ 
ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ, ʢʨʦʥʰʪʝʡʥʦʚ ʠʟ ʞʝʣʝʟʘ, ʬʘʢʪ ʯʝʛʦ ʉʄʀ ʚ 1954-2016 ʛʦʜʘʭ ʪʱʘʪʝʣʴʥʦ ʙʣʦʢʠʨʦʚʘʣʠ. 
ɺʧʝʨʚʳʝ ʉʄʀ ʩʦʦʙʱʠʣʠ ʦ ʞʝʣʝʟʥʳʭ ʢʨʦʥʰʪʝʡʥʘʭ ʪʦʣʴʢʦ ʚ 2016 ʛʦʜʫ. ɼʘʪʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 872 ʛʦʜʫ 
ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ  ʬʘʢʪ ʥʝ ʨʘʩʧʘʜʘ ʚ ʧʳʣʴ ʚʦʣʦʢʦʥ ʧʘʧʠʨʫʩʘ, ʥʘʡʜʝʥʥʦʛʦ ʚ 2013 ʛ. ʚ ʧʝʱʝʨʝ, ʥʘ ʢʦ-
ʪʦʨʦʤ ʟʘʧʠʩʘʥʳ ʜʘʪʳ ʭʦʜʘ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ.  

4) ʇʨʦʚʝʨʢʘ ʝʜʠʥʠʮʳ çʫʛʣʝʨʦʜʥʳʡ ʛʦʜè ʚ ʧʝʨʠʦʜ 2020-872, 1987-872 ʛʦʜʦʚ ʦʪ ʦʮʝʥʢʠ ʢʝʜʨʦʚʦʡ 
ʜʦʱʝʯʢʠ ʠ ʜʝʨʝʚʘ ʩʦʣʥʝʯʥʦʡ ʣʘʜʴʠ ʥʘ ʉ14 ʜʦ ʜʘʪʳ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ 
ʨʘʚʥʘ ʧʝʨʠʦʜʫ 61,9-61,7 ʩʫʪʦʢ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʘʥʘʣʠʟʘ ʜʨʝʚʝʩʠʥʳ ʣʦʜʢʠ, ʢʝʜʨʦʚʦʡ ʜʦʱʝʯʢʠ.  ʘ) ʇʝʨ-
ʚʳʡ ʧʝʨʠʦʜ ʦʪ 1987 ʛʦʜʘ  ʜʦ 872 ʛʦʜʘ (5400 ʫ.ʣ.ʥ.). ʙ) ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʦʪ 2020 ʛʦʜʘ ʜʦ 872 ʛʦʜʘ (5361 
ʫ.ʣ.ʥ.) ɼʘʪʘ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ - ʵʪʦ 24.11.872 ʛʦʜʘ. ʆʪ 1987 ʛʦʜʘ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʧʦ ʉ14 ʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʜʨʝʚʝʩʠʥʳ ʩʦʣʥʝʯʥʦʡ ʣʘʜʴʠ ʜʦ 24.11.872 ʛʦʜʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 1115 ʣʝʪ. 
ʆʪʥʠʤʘʝʤ ʠʟ ʥʠʭ 205 ʣʝʪ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʘʯʢʘ ʠʟ ʀ582 (J582, 20.9.1377) ʚ 20.9.1582. ʇʦʣʫʯʘʝʪʩʷ 
910 ʣʝʪ. ʙ) ʆʪ 2020 ʛ. ʝʩʪʴ 1148 ʣʝʪ ʤʠʥʫʩ 205 = 913 ʣʝʪ.  

 
ɾʝʡʦʡʯʙ çʬʜʤʞʩʧʝʦʴʮ ʤʞʫ ʦʙʠʙʝè 

ʃʝʪ ɼʥʝʡ ɺʩʝʛʦ  ʫ.ʣ.ʥ. ɽʜʠʥʠʮʘ  çʫ.ʣ.ʥ.è (ʜʥʝʡ) 

ʘ)    910 332370,402 5361 61,997 

ʙ)    913 333466, 1286 5400 61,752 

 
ʇʘʨʘʜʦʢʩ ʨʘʚʝʥʩʪʚʘ ʫ.ʣ.ʥ. (ʷʢʦʙʳ 365,2422 ʩʫʪʦʢ) ʧʝʨʠʦʜʫ 61,9-61,7 ʩʫʪʦʢ ʦʙʲʷʩʥʷʝʪ ʬʘʢʪ, ʯʪʦ ʚ 

ʢʘʣʝʥʜʘʨʝ ʩʢʚʦʟʥʦʡ ʭʨʦʥʦʣʦʛʠʠ ʪʘʡʥʦ ʦʙʲʝʜʠʥʝʥʳ ʜʚʝ ʨʘʟʥʳʝ ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ. ʂ ʝʜʠʥʠʮʘʤ çʣʫʥʥʳʡ 
ʤʝʩʷʮè (ʩ 872 ʜʦ 20.9.1377/ 1582) ʜʦʙʘʚʠʣʠ ʝʜʠʥʠʮʳ çʛʦʜè (365,2422 ʩʫʪʦʢ) ʧʝʨʠʦʜʘ 1582-2020 ʛʦʜʦʚ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʘ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʝʜʠʥʠʮʳ çʫ.ʣ.ʥ.è, ʨʘʚʥʘʷ 61,9-61,7 ʩʫʪʦʢ.     

 çʋ.ʣ.ʥ.è - ʵʪʦ ʞʫʣʴʥʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʷʯʫʪ ʧʝʡʦʨʘʪʠʚʦʤ çʛʦʜè. ʇʨʠʤʝʨʳ ʣʞʠ. ɸ) ɺ 1997, 2014, 
2021 ʛ. ʜʘʪʠʨʦʚʘʣʠ ʐʠʛʠʨʩʢʠʡ ʠʜʦʣ 9500-12100 ʫ.ʣ.ʥ., ʥʦ ʜʦʛʦʚʦʨʠʣʠʩʴ ʦʙ ʦʜʥʦʡ ʜʘʪʝ 12100 ʫ.ʣ.ʥ. ɹ) ɺ 
1987 ʛ. ʘʥʘʣʠʟ ʜʨʝʚʝʩʠʥʳ ʩʦʣʥʝʯʥʦʡ ʣʘʜʴʠ ʜʘʣ ʜʘʪʫ 5400 ʫ.ʣ.ʥ., ʢʦʪʦʨʫʶ ɺʠʢʠʧʝʜʠʷ ʙʣʦʢʠʨʦʚʘʣʘ. 
(7.4.2026) [12] ɺʠʢʠʧʝʜʠʷ ʫʢʘʟʘʣʘ ʜʘʪʫ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ, ʢʘʢ 2550 ʜʦ ʥ.ʵ. (7.4.2026). ʕʪʦ - 
ʘʥʘʣʦʛ 4550 ʫ.ʣ.ʥ. ɿʘ 4550-5400 ʣʝʪ ʷʢʦʙʳ ʥʝ ʨʘʩʩʳʧʘʣʠʩʴ ʚ ʧʳʣʴ ʚʝʨʝʚʢʠ ʠʟ ʩʪʝʙʣʝʡ ʪʨʘʚʳ (ʩʤ. ʬʦʪʦ 
12, ʩʣʝʚʘ), ʚʦʣʦʢʥʘ ʧʘʧʠʨʫʩʘ ʩ ʜʘʪʘʤʠ ʜʥʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠʜʳ. (ʩʤ. ʬʦʪʦ 12, ʩʧʨʘʚʘ) [13]                                                         
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ʉʡʪ. 12. ʋʩʙʛʸʦʴʞ ʛʞʩʞʛʣʡ, ʨʙʨʡʩʬʪ ʪ ʧʨʡʪʙʦʡʞʥ ʪʫʩʧʡʫʞʤʵʪʫʛʙ [14] 

     
ɺ) ɼʘʪʳ çʫ.ʣ.ʥ.è ʦʧʨʦʚʝʨʛʘʝʪ ʬʘʢʪ ʷʢʦʙʳ ʨʝʜʯʘʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ ɺʝʟʫʚʠʷ. ɺ ʩʣʦʷʭ ʧʦʯʚʳ ʚʙʣʠʟʠ 

ʂʦʩʪʝʥʢʠ-14 ʥʘ ʙʝʨʝʛʫ ɼʦʥʘ ʝʩʪʴ ʩʣʦʡ ʧʝʧʣʘ ʚʫʣʢʘʥʘ ʠʟ ʀʪʘʣʠʠ (ʷʢʦʙʳ 39284 ʫ.ʣ.ʥ.) ʇʣʠʥʠʡ ʦʧʠʩʘʣ 
ʩʣʝʜʫʶʱʝʝ ʠʟʚʝʨʞʝʥʠʝ ʚ ʇʦʤʧʝʷʭ 28.4.1269. (ɸʚʛʫʩʪ ʩ 1 ʩʝʥʪʷʙʨʷ ï ʵʪʦ ʘʧʨʝʣʴ. 76 ʥ.ʵ. ï ʵʪʦ 76 ʤʝʩʷ-
ʮʝʚ = 2313,14 ʩʫʪʦʢ = 6 ʣʝʪ, 4 ʤʝʩʷʮʘ, 0 ʩʫʪʦʢ + 28.12.1262 ʷʢʦʙʳ ç0-ʡ ʛʦʜè). ɺ ʞʫʨʥʘʣʝ çʇʝʨʚʦʙʳʪʥʘʷ 
ʘʨʭʝʦʣʦʛʠʷè (2019,- ˉ 1,- ʩ.149ï158.) ʦʧʠʩʘʥʘ ʥʘʭʦʜʢʘ ʚ ʂʦʩʪʝʥʢʠ-14 ʥʘʢʦʥʝʯʥʠʢʘ ʢʦʧʴʷ ʠʟ ʢʦʩʪʠ ʤʘ-
ʤʦʥʪʘ ʚ ʨʝʙʨʝ ʤʘʤʦʥʪʘ. ʕʪʦ ï ʩʣʦʡ ʟʝʤʣʠ ʩ ʧʝʧʣʦʤ ɺʝʟʫʚʠʷ. ɺʫʣʢʘʥ ʧʦʪʦʤ ʩʧʘʣ ʷʢʦʙʳ 38 ʪʳʩʷʯ ʣʝʪ.   

5) ʇʨʝʦʙʨʘʟʫʝʤ ʜʘʪʳ çʫ.ʣ.ʥ.è ʚ ʝʜʠʥʠʮʳ ʩʦʣʥʝʯʥʦʛʦ ʛʦʜʘ. ɿʘʧʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʣʠ, 
ʯʪʦ ʟʘʤʝʨ ʧʦ ʉ14 ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʜʦ ʧʝʨʠʦʜʘ 50000 ʫ.ʣ.ʥ. ʕʪʠʤ ʧʦʩʪʫʣʘʪʦʤ ʦʥʠ ʪʘʡʥʦ ʫʢʘʟʘʣʠ, ʯʪʦ 
ʧʘʨʘʤʝʪʨ 50000 ʫ.ʣ.ʥ. ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʫ 11460 ʣʝʪ ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ ʉ14. ʇʦʟʞʝ 11460 ʣʝʪ ʚ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʤ ʦʙʲʝʢʪʝ ʫʞʝ ʥʝʪ ʉ14. ʅʠʯʝʛʦ ʥʝʣʴʟʷ ʟʘʤʝʨʠʪʴ. ʊʨʝʙʫʝʪʩʷ ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʧʝʨʠʦʜ 11460-
2550 ʫ.ʣ.ʥ., ʯʪʦʙʳ ʦʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʝʨʠʦʜʫ 11460 - 872 ʛʦʜʘ.  ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʫ, ʦʜʠʥ çʫʛʣʝʨʦʜʥʳʡ 
ʛʦʜè ʤʝʥʴʰʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 4,36300 (50000 ʫ.ʣ.ʥ. ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ 
ʨʘʩʧʘʜʘ ʉ14, ʨʘʚʥʳʡ 11460 ʣʝʪ). 

ɺ 2019 ʛ. ʚ 11-ʤ ʩʣʦʝ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘʡʜʝʥʦ ʦʞʝʨʝʣʴʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʳ ʛʘʧʣʦʛʨʫʧʧʳ 
U ʩ ʢʦʜʦʤ ʝʝ ʪʠʪʫʣʘ, ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ ʝʝ ʠʤʝʥʠ ʊʘʪʘ. ɼʣʷ ɺʦʩʪʦʢʘ ï ʵʪʦ ʊʊ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʊʦʪ, ʜʣʷ 
ɿʘʧʘʜʘ - ʊʊ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʊʘʪʘ. ʀʥʩʪʠʪʫʪ ʄʘʢʩʘ ʇʣʘʥʢʘ ʦʧʫʙʣʠʢʦʚʘʣ ʩʭʝʤʫ ʩ ʜʘʪʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʨʘʟʥʳʭ ʛʘʧʣʦʛʨʫʧʧ, ʛʜʝ ʘʙʙʨʝʚʠʘʪʫʨʘ çDCP1è ʚ ʥʠʞʥʝʤ ʨʷʜʫ ʧʦʢʘʟʳʚʘʝʪ ʞʨʠʮʫ ʛʘʧʣʦʛʨʫʧʧʳ U ʠʟ ɼʝ-
ʥʠʩʦʚʦʡ ʧʝʱʝʨʳ (Denisova cave). (ʩʤ. ʬʦʪʦ 13)  ɺ ʰʢʘʣʫ ʜʘʪ çʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜè ʤʳ ʜʦʙʘʚʠʣʠ ʥʠ-
ʞʝ ʝʜʠʥʠʮʳ çʩʦʣʥʝʯʥʳʭ ʛʦʜʦʚ ʥʘʟʘʜè. Kostenki14 ï ʵʪʦ ʂʦʩʪʸʥʢʠ-14 ʶʞʥʝʝ ɺʦʨʦʥʝʞʘ. ʊʘʤ ʥʘʰʣʠ ʩʢʝ-
ʣʝʪ ʯʝʣʦʚʝʢʘ ʛʘʧʣʦʛʨʫʧʧʳ U2 ʥʘ ʄʘʨʢʠʥʦʡ ʛʦʨʝ ʚʳʩʦʪʦʡ 35 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɽʛʦ ʧʦʭʦʨʦʥʠʣʠ ʧʦ 
ʩʠʙʠʨʩʢʦʤʫ ʧʦʭʦʨʦʥʥʦʤʫ ʢʫʣʴʪʫ, ʢʘʢ ʠ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ ʠʟ ʩʝʣʘ ʄʘʣʴʪʘ. ʊʝʣʦ ʫʩʦʧʰʝʛʦ ʧʦʣʦʞʠʣʠ ʚ 
ʦʚʘʣʴʥʫʶ ʤʦʛʠʣʫ (ʈʘ) ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʳʡ (ʈʘ) ʙʦʢ, ʛʦʣʦʚʦʡ ʥʘ ʖʛ (ʈʘ), ʣʠʮʦʤ ʥʘ ɿʘʧʘʜ 
(ɸʤʠʥʴ); ʧʦʩʳʧʘʣʠ ʢʨʘʩʥʦʡ (ʖʧʠʪʝʨ) ʦʭʨʦʡ. ʕʪʦ ï ʪʨʘʜʠʮʠʷ ʞʝʥʩʢʦʡ, ʟʘʧʘʜʥʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴ, ʚ ʢʦʪʦ-
ʨʦʡ ʛʣʘʚʥʳʤ ʙʦʛʦʤ ʙʳʣ ʖʧʠʪʝʨ (ʧʨʘʚʳʡ ʙʦʢ). ʆʥ ʜʦʤʠʥʠʨʦʚʘʣ ʥʘʜ ʣʝʚʳʤ (ʈʘ) ʙʦʢʦʤ ʫʩʦʧʰʝʛʦ. ɹʦʣʝʝ 
60 ʩʪʦʷʥʦʢ ʚʦʢʨʫʛ ʂʦʩʪʸʥʢʠ-14 ʦʮʝʥʠʚʘʶʪ, ʢʘʢ 45000-15000 çʣʝʪ ʥʘʟʘʜè. ʆʜʥʘʢʦ ʵʪʦ ï ʥʝ ʛʦʜʳ, ʘ 
çʫ.ʣ.ʥ.è. ʅʘ ʧʨʘʚʦʤ (ʖʧʠʪʝʨ) ʙʝʨʝʛʫ ɼʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʩʪʦʣʠʮʘ ʠʤʧʝʨʠʠ ɸʤʠʥʴ, ʦ ʯʝʤ ʛʦʚʦʨʷʪ ʥʘʭʦʜʢʠ 
ʩʝʤʠ ʧʘʨ ʧʦʣʳʭ ʞʝʟʣʦʚ ï ʩʚʠʜʝʪʝʣʴʩʪʚ ʚʣʘʩʪʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ʌʦʨʤʘ ʞʝʟʣʦʚ, ʢʘʢ ʚ ɼʝʥʠʩʦʚʦʡ ʧʝ-
ʱʝʨʝ, ʥʦ ʢʦʜ ʪʠʪʫʣʦʚ ʜʨʫʛʦʡ.         

Saami ï ʵʪʦ ʬʠʥʥʳ, ʩʘʘʤʳ. ʍʦʪʷ ʥʘʧʠʩʘʥʦ ʩʣʦʚʦ Italian, ʦʜʥʘʢʦ ʪʘʢʠʤ ʧʝʡʦʨʘʪʠʚʦʤ ʟʘʤʘʩʢʠʨʦʚʘ-
ʣʠ ʩʣʦʚʦ çʨʫʩʩʢʠʝè (ʷʢʦʙʳ çʵʪʨʫʩʢʠè), ʠʤʧʝʨʠʷ ʈʘʩʝʷ ʢʦʪʦʨʘʷ 600 ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʘ ɸʧʝʥʥʠʥʘʭ ʜʦ 
ʝʝ ʫʥʠʯʪʦʞʝʥʠʷ ʚ 1235-1253 ʛʛ. ʧʝʨʝʛʨʠʥʘʤʠ ʠʟ ʦʙʣʘʩʪʠ ʃʘʮʠʦ ʠ ʠʭ ʩʦʨʦʜʠʯʘʤʠ-ʨʦʩʪʦʚʱʠʢʘʤʠ ʠʟ ʧʦʨ-
ʪʦʚ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ. ʇʝʡʦʨʘʪʠʚʦʤ Iceman ʩʢʨʳʣʠ ʨʫʩʩʢʦʛʦ ʚʝʨʭʦʚʥʦʛʦ ʞʨʝʮʘ, ʢʦʪʦʨʳʡ ʥʘ ʧʝʨʝʚʘʣʝ 
ʚ ɸʣʴʧʘʭ ʧʦʛʠʙ ʚ ʙʦʶ, ʜʦ 19.9.1991 ʛ. ʣʝʞʘʣ ʚʦ ʣʴʜʘʭ.  

ʅʘ ʩʭʝʤʝ ʥʝʪ ʩʣʦʚʘ çʨʫʩʩʢʠʡè, ʭʦʪʷ ʝʩʪʴ çʪʘʪʘʨʳè, ʢʦʪʦʨʳʭ ʠʟʦʙʨʝʣʠ ʷʢʦʙʳ ʚ ʜʘʪʫ 10000 ʫ.ʣ.ʥ. 
(ʩʤ.  ʬʦʪʦ 13, ʩʚʝʨʭʫ). ʅʘʧʠʩʘʥ ʧʝʡʦʨʘʪʠʚ çʘʥʛʣʠʯʘʥʝè (English; ʩʤ. ʬʦʪʦ 13, ʩʚʝʨʭʫ ʧʷʪʳʝ), ʢʦʪʦʨʳʤ 
ʩʢʨʳʣʠ ʨʫʩʩʢʠʭ, ʦʩʥʦʚʘʚʰʠʭ ʃʦʥʜʦʥ (ʣʦʥʦ ʜʦʥʘ). ʈʫʩʩʢʠʝ ʧʨʠ 3-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ ʧʦʩʪʨʦʠʣʠ ʉʪʦʫʥ-
ʭʝʥʜʞ ï ʮʘʨʩʢʠʡ ʢʨʝʤʘʪʦʨʠʡ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ ʪʠʪʫʣ çʊʘʪʘ-ɸʤʠʥè (ʤʝʩʷʮ 4-ʡ ʬʘʟʳ ï ʧʷʪʠʢʨʘʪʥʳʡ ʧʦ-
ʚʪʦʨ). ʂʨʫʛ ʉʪʦʫʥʭʝʥʜʞʘ ʦʙʦʟʥʘʯʘʝʪ ʪʠʪʫʣ ʈʘ-ɻʦʨ ï ʚʪʦʨʦʡ ʢʦʤʘʥʜʥʳʡ ʪʠʪʫʣ ʠʤʧʝʨʩʢʦʡ ʠʝʨʘʨʭʠʠ. ɺ 
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ʥʝʤ ʈʘ (ʢʨʫʛ), ʘ ɻʦʨ ʩʦʩʪʘʚʣʝʥ ʠʟ 30 ʢʘʤʥʝʡ, ʷʚʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʫʤʤʦʡ 3+0 = 3 ʙʦʛ ɻʦʨ. ʕʪʠ ʙʦʛʠ 
ʚʭʦʜʷʪ ʚ ʧʘʥʪʝʦʥ ʙʦʛʦʚ ʠʤʧʝʨʠʠ ʈʘ. ɼʦ 1245 ʛ. ʨʫʩʩʢʦʝ ʮʘʨʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʛʣʠʠ ʧʦʜʯʠʥʷʣʦʩʴ ʠʤ-
ʧʝʨʠʠ ʈʘ, ʧʦʢʘ ʥʝ ʧʨʦʚʝʣʠ ʥʦʚʳʡ ʨʘʟʜʝʣ ʤʠʨʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʨʦʚʦʡ ʚʦʡʥʳ 1235-1245 ʛʦʜʦʚ. ɼʨʝʚ-
ʥʝʡʰʘʷ ʟʦʣʦʪʘʷ ʤʦʥʝʪʘ ɸʥʛʣʠʠ ʠʟʦʙʨʘʞʘʝʪ ʧʦʙʝʜʫ ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ ʚ 1234 ʛ. ʢʦʣʝʩʥʠʮʳ çʙʠʛʘè 
ʇʩʘʤʪʠʢʘ ʊʠʣʠʧʧʦʚʘ - ʦʪʮʘ ɸʣʝʢʩʘʥʜʨʘ (30.5.1219-13.11.1263), ʛʣʘʚʢʦʤʘ 26-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ, ʫʙʠʪʦʛʦ 
25.10.1235 ʛ. ʪʝʣʦʭʨʘʥʠʪʝʣʝʤ ʇʘʚʩʘʥʠʝʤ ʫʜʘʨʦʤ ʢʠʥʞʘʣʦʤ ʚ ʩʧʠʥʫ. ʌʘʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʭʝʤʘ                                                                                                 
ʠʤʝʝʪ ʣʦʞʥʫʶ ʭʨʦʥʦʣʦʛʠʶ, ʬʘʣʴʰʠʚʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ. ʕʪʦ ï ʦʙʨʘʟʝʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ (fake 
science, fake history, fake news).  

 

 
ʉʡʪ. 13. ɼʙʨʤʧʜʩʬʨʨʙ U ʪ ɹʤʫʙʸ ʪʩʞʝʡ ʝʩʬʜʡʮ ʜʙʨʤʧʜʩʬʨʨ. [15] 

 
ʃʦʞʥʳ ʜʘʪʳ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʚ ʧʝʨʠʦʜ 10000-5000 çʣʝʪ ʥʘʟʘʜè ʯʝʣʦʚʝʢ ʧʦʢʠʥʫʣ ɼʝʥʠ-

ʩʦʚʫ ʧʝʱʝʨʫ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʩʢʦʧʠʣʦʩʴ 200 ʩʤ ʛʫʘʥʦ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʩʤʝʩʠ ʩ ʭʠʪʠʥʦʤ ʥʘʩʝʢʦʤʳʭ, 
ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʠʪʘʣʠʩʴ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʨʘʩʪʚʦʨʠʣʠ ʢʦʩʪʥʳʝ ʦʩʪʘʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʱʝʨʳ ʢʠʩʣʳʤʠ 
ʨʘʩʪʚʦʨʘʤʠ, ʙʦʛʘʪʳʤʠ ʬʦʩʬʦʨʦʤ. [16] ɺʤʝʩʪʦ çʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜè ʛʦʚʦʨʷʪ çʛʦʜʳ ʥʘʟʘʜè. ʆʜʥʘʢʦ 
çʫ.ʣ.ʥ.è ʥʘʜʦ ʜʝʣʠʪʴ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 4,363. ʃʶʜʠ ʥʝ ʞʠʣʠ ʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʚ ʧʝʨʠʦʜ 2292-1146 
ʣʝʪ ʥʘʟʘʜ. 

ʇʨʦʯʠʪʘʝʤ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʧʦ ʧʨʘʚʠʣʫ ʠʤʧʝʨʠʠ ʈʘ ʢʦʜʳ ʦʞʝʨʝʣʴʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʳ ʠʟ 11-
ʛʦ ʩʣʦʷ ʶʞʥʦʛʦ ʛʨʦʪʘ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ: çʊʘʪʘ, ʆʤʨʘ, ʆʤ-ʛʣʘʚʘ ʊʘʪʘè. (ʩʤ. ʬʦʪʦ 15) ʆʤʨʘ ʦʟʥʘʯʘʝʪ 
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ʚʳʩʰʠʡ 100-ʡ ʨʘʥʛ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ʕʣʝʤʝʥʪ ʩ ʯʪʝʥʠʝʤ çʆʤè ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʆʤ-ʆʤ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 
ʟʥʘʢʦʚ çʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟè. ʇʦʚʪʦʨ, 2, ʆʤ ʦʟʥʘʯʘʝʪ ʩʤʳʩʣ ʆʤ-ʛʣʘʚʘ. ɼʚʫʤʷ ʟʥʘʢʘʤʠ ʆʤ ʟʘ-
ʧʠʩʘʥ ʪʠʪʫʣ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ʆʤè. ʆʪʚʝʨʩʪʠʝ ʚ ʢʦʩʪʠ ʩʜʝʣʘʥʦ ʩʧʦʩʦʙʦʤ ʩʪʘʥʢʦʚʦʛʦ ʩʚʝʨʣʝ-
ʥʠʷ. ɻʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʢʦʩʪʠ ʟʘʧʠʩʳʚʘʣʠ ʪʠʪʫʣ ʧʨʠ ʯʪʝʥʠʠ ʩʚʝʨʭʫ ʚʥʠʟ çʆʤ, ʖʧʠʪʝʨ-ʆʤè, ʪʦ 
ʝʩʪʴ ʆʤ-ʛʣʘʚʘ, ʖʧʠʪʝʨ-ʥʘʯʘʣʴʥʠʢ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ʆʤè. (ʩʤ. ʬʦʪʦ 14)      

                                                                                                                                                                                                                             

                  
ʉʡʪ. 14. ʃʧʝ ʫʡʫʬʤʙ çʇʥ, ʗʨʡʫʞʩ-ʇʥè                       

 
ʀʤʧʝʨʠʷ ʈʘ ï ʵʪʦ ʚʦʩʪʦʯʥʘʷ ʩʪʦʨʦʥʘ ʦʞʝʨʝʣʴʷ. ʊʘʤ ʠʤʷ ʊʘʪʘ ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʧʦʚʪʦʨʘ ʜʚʫʭ ʟʚʫʢʦʚ 

ʊ ʠʤʝʥʠ ʙʦʛʘ ʊʦʪʘ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʆʞʝʨʝʣʴʝ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ (ʠʤʧʝʨʠʷ ɸʤʠʥʴ) ʠʤʝʝʪ ʠʤʷ ʊʘʪʘ, 
ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʜʚʫʭ ʟʚʫʢʦʚ ʊ ʠʤʝʥʠ ʙʦʛʠʥʠ ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ɺʳʩʰʠʡ ʪʠʪʫʣ ʆʤʨʘ ʩʜʝʣʘʥ 
ʠʟ ʜʚʫʭ ʠʝʨʦʛʣʠʬʦʚ ʘ) ʆʤ (ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟ), ʙ) ʈʘ ʬʦʨʤʦʡ ʩʝʨʜʮʘ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʪʝ-
ʣʠ ʠʥʩʪʠʪʫʪʘ ʄʘʢʩʘ ʇʣʘʥʢʘ ʦʧʨʝʜʝʣʠʣʠ ʚʦʟʨʘʩʪ ʢʦʩʪʝʡ ʢʫʣʦʥʘ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʘ) 24200-
23830 ʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜ; ʙ) 39180-37560 ʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜ. [17] ʇʦ ʢʦʣʠʯʝʩʪʚʫ X ʭʨʦʤʦʩʦʤ ʦʥʠ 
ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʦʞʝʨʝʣʴʝ ʥʦʩʠʣʘ ʥʘ ʩʝʙʝ ʞʝʥʱʠʥʘ, ʛʝʥʦʤ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʘʧʣʦʛʨʫʧʧʝ U, ʧʨʝʜ-
ʢʠ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʠ ʦʪ ʛʘʧʣʦʛʨʫʧʧʳ  R. U ï ʵʪʦ ʬʠʥʥʦ-ʫʛʦʨʩʢʘʷ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ. ʕʪʫ ʛʘʧʣʦʛʨʫʧ-
ʧʫ U (ʚʘʨʠʘʥʪ R) ʚʳʷʚʠʣʠ ʫ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ (ʦʙʨʘʟʝʮ MA-1) ʩʦ ʩʪʦʷʥʢʠ ʄʘʣʴʪʘӢ ʚ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪ-

ʩʢʘ. ɽʝ ʜʘʪʠʨʦʚʢʘ - ʵʪʦ 23891ï24423  ʫ.ʣ.ʥ. ɾʝʥʱʠʥʘ ʛʘʧʣʦʛʨʫʧʧʳ U ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʦʩʠʣʘ 
ʦʞʝʨʝʣʴʝ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʘ ʠʟ ʧʦʜʚʝʩʦʢ ʩʜʝʣʘʥʘ ʠʟ ʟʫʙʘ ʦʣʝʥʷ ʧʝʨʠʦʜʘ 25000-19000 ʫ.ʣ.ʥ. [18] ʃʶʜʠ 
ʚʥʘʯʘʣʝ ʞʠʣʠ ʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʙʘʩʩʝʡʥʘ ʆʙʠ. ɿʘʪʝʤ ʦʥʠ ʧʨʠʰʣʠ ʚ ʙʘʩʩʝʡʥ ɽʥʠʩʝʷ. ʉʣʝʜʦʚʘʪʝʣʴ-
ʥʦ, ʦʞʝʨʝʣʴʝ ʩʜʝʣʘʣʠ ʨʘʥʴʰʝ ʜʘʪʳ 23891 ʫ.ʣ.ʥ., ʢʦʪʦʨʦʡ ʦʮʝʥʠʣʠ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ ʠʟ ʜʨʝʚʥʝʡ ʩʪʦʣʠʮʳ 
ʚ ʨʘʡʦʥʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʘ ʄʘʣʴʪʘ.             

                                                                 

 
ʉʡʪ. 15. ʃʧʝʴ ʧʟʞʩʞʤʵʸ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ. [19] 
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ʅʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʯʪʦ ʘʥʛʣʦʩʘʢʩʳ ʩʦʟʜʘʣʠ ʬʘʣʴʰʠʚʫʶ ʭʨʦʥʦʣʦʛʠʶ, ʣʦʞʥʳʝ ʜʘʪʳ, 
ʬʘʣʴʰʠʚʫʶ ʠʩʪʦʨʠʶ. ɺʨʝʤʷ ʩʦʙʳʪʠʡ 11-ʛʦ ʩʣʦʷ ʶʞʥʦʛʦ ʛʨʦʪʘ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ 11230 ʣʝʪ ʥʘʟʘʜ 
ʩʢʨʳʣʠ ʧʝʡʦʨʘʪʠʚʦʤ ç49000 ʫʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜè (ʫ.ʣ.ʥ). ʕʪʦ ï 10358 ʣʝʪ ʜʦ ʧʦʩʪʨʦʡʢʠ 24.11.872 
ʛʦʜʘ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ ʨʦʩʩʠʡʩʢʦʡ 4ɺ ʜʠʥʘʩʪʠʝʡ. ʆʪ ʧʫʙʣʠʢʠ ʩʢʨʳʣʠ, ʯʪʦ  ʘʨʪʝʬʘʢʪʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝ-
ʨʳ ʩʚʷʟʘʥʳ ʩ ʚʝʨʭʦʚʥʳʤʠ ʞʨʠʮʘʤʠ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ, ʩʘʤʘʷ ʨʘʥʥʷʷ ʩʪʦʣʠʮʘ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʘ 
ɸʣʪʘʝ. ʅʘ 25000 ʫ.ʣ.ʥ. ʧʦʟʞʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʙʫʩʳ ʩ ʪʠʪʫʣʦʤ çʍʦʚ-ʀ ʛʣʘʚʢʦʤ ʈʘ-ɻʦʨè (ʢʦʜ 6, ʅʃʆ ʪʠʧʘ 
ʈʘ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ ʙʫʩʠʥʦʢ 120 = 3 ɻʦʨ) ʥʘ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ ʥʘ ʤʝʩʪʝ ʩʝʣʘ ʄʘʣʴʪʘ. ɿʝ-
ʣʝʥʳʡ ʙʨʘʩʣʝʪ ʠʟ ʭʨʠʟʦʣʠʪʘ ʥʘ ʨʫʢʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʝʝ 
ʚʨʝʤʷ ʠʤʧʝʨʠʷ ʈʘ (ʣʝʚʘʷ, ʤʫʞʩʢʘʷ) ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʧʨʠʪʦʢʘ ɸʥʫʡ ʨʝʢʠ ʆʙʴ. ɺ ʵʪʦʡ 
ʠʤʧʝʨʠʠ ʈʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʠʤʝʣʘ ʪʠʪʫʣ çʊʦʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè. ʊʦʪ ï ʵʪʦ ʮʚʝʪ ʟʝʣʝʥʳʡ 
(ʊʦʪ) ʠ ʬʦʨʤʘ ʙʨʘʩʣʝʪʘ çʤʝʩʷʮ 2-ʡ ʬʘʟʳè (ʊʦʪ). ʆʤ ï ʵʪʦ ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʖʧʠʪʝʨ (ʧʫʩʪʦʡ ʢʨʫʛ). ɺ 
ʩʪʦʣʠʮʝ ʟʘʧʘʜʥʦʡ (ʞʝʥʩʢʦʡ) ʠʤʧʝʨʠʠ ɸʤʠʥʴ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ɼʦʥʘ (ʂʦʩʪʸʥʢʠ-14) ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ 
ʠʤʝʣʘ ʪʠʪʫʣ çʊʘʪʘ ʆʤ-ʛʣʘʚʘ ʖʧʠʪʝʨʘè. ʅʘ  çʧʘʣʝʪʢʝ ʅʘʨʤʝʨʘè 0-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ ʫ ʞʨʠʮʳ 4 ʠʤʝʥʠ 
ʊʘʪʘ, ʚ ʪ.ʯ. - ʵʪʦ 3-̫  ʠ 4-̫  ʬʘʟʘ ʤʝʩʷʮʘ. ʀʩʢʘʞʝʥʠʝ ʚʨʝʤʝʥʠ ʩʦʙʳʪʠʡ ʣʠʢʚʠʜʠʨʫʝʪ ʧʝʨʝʩʯʝʪ çʫ.ʣ.ʥ.è ʚ 
ʛʦʜʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 4,363000. 50000 ʫ.ʣ.ʥ. (ʧʨʝʜʝʣ ʦʮʝʥʢʠ ʉ14) ʜʝʣʷʪ ʥʘ 11460 ʣʝʪ ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ 
ʉ14. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʨʫʩʩʢʠʝ ʠʟ ɸʣʪʘʷ ʧʨʠʰʣʠ ʚ ʚʝʨʭʦʚʴʝ ʅʠʣʘ 3233 ʛʦʜʘ ʥʘʟʘʜ. ʆʞʝʨʝʣʴʝ ʜʚʫʭ ʠʤʧʝ-
ʨʠʡ ɸʤʠʥʴ (ʞʝʥʩʢʘʷ, ɿʘʧʘʜ) ʠ ʈʘ (ʤʫʞʩʢʘʷ, ɺʦʩʪʦʢ) ʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʚʳʨʝʟʘʣʠ  6646 ʣʝʪ ʥʘʟʘʜ 
(29000 ʫ.ʣ.ʥ.).  

ʈʘʩʩʯʠʪʘʝʤ ʯʠʩʣʦ ʧʦʢʦʣʝʥʠʡ ʣʶʜʝʡ, ʥʘʯʠʥʘʷ ʦʪ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʳ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ 
10358 ʣʝʪ ʥʘʟʘʜ (49000 ʫ.ʣ.ʥ.), ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ (786 ʧʦʢʦʣʝʥʠʡ), ʟʘʪʝʤ ï 57 ʧʦʢʦʣʝ-
ʥʠʡ ʜʦ ɸʣʝʢʩʘʥʜʨʘ ʇʩʘʤʪʠʢʦʚʠʯʘ ʊʠʣʠʧʧʦʚʘ (çʄʘʢʝʜʦʥʩʢʦʛʦè, ʩ 1715 ʛ. çʅʝʚʩʢʦʛʦè;  30.5.1219-
13.11.1263). 

 
ʖʣʪʨʙʦʪʡʸ ʪ ɹʤʫʙʸ ʜʙʨʤʧʜʩʬʨʨ R ʡ U (5400 ʬ.ʤ.ʦ. = 24.11.872) 

ʋʛʣʝʨʦʜʥʳʭ ʣʝʪ ʥʘʟʘʜ 
ʆʪ 5400 
ʫ.ʣ.ʥ. 

ʃʝʪ 
ʢʦʵʬʬʠʮʠʝʥʪ 4,363 

ʇʦʢʦʣʝʥʠʡ ʜʦ 
24.11.872 

ʊʘʪʘ ɼʝʥʠʩʦʚʘ     ʧʝʱʝʨʘ  49000 44600 10222 786 

ʉʝʣʦ ʄʘʣʴʪʘ                      24423                                                                                     19023 4360 335 

ʉʝʣʦ ɹʫʨʝʪʴ                       21190                                                      15790 3619 278 

ʂʘʧʦʚʘ ʧʝʱʝʨʘ                  19500                                              14100 3231 248 

ʄʠʥʫʩ 1-̫  ʜʠʥʘʩʪʠʷ ɽʛʠʧʪʘ  14340                8940 2049 157 

ʐʠʛʠʨʩʢʠʡ ʠʜʦʣ               12100                     6700 1535 118 

ʋʨʦʯʠʱʝ ɻʨʦʤʘʪʫʭʘ         10200              4800 1100 84 

ʍʫʥʰʘʥʴ  (ɸʈɺʄ)              8400                    3000 687 52 

ʇʝʡʣʠʛʘʥ                             8069                                  2669 611 47 

ʗʥʰʘʦ                                  6515 1115 255 19 

ʊʨʠʧʦʣʴʝ, ʧʝʨʠʦʜ ʉ1           5950 550 126 9 

ʇʠʨʘʤʠʜʘ ʍʝʦʧʩʘ 0  0 

ɸʪʦʥʠʷ (çʊʫʪʘʥʭʘʤʦʥè)  +283-1-28 +21 

ɸʣʝʢʩʘʥʜʨ  30.5.1219 ʛ.ʨ.  +346-6-6 +26 

 
ʌʘʢʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʡʦʨʘʪʠʚ çʫ.ʣ.ʥ.è ʤʘʩʢʠʨʫʝʪ ʬʘʣʴʰʠʚʳʡ ʩʢʚʦʟʥʦʡ ʢʘʣʝʥʜʘʨʴ ʘʥʛʣʦʩʘʢʩʦʚ ʩ 

0-ʤ ʛʦʜʦʤ (28.12.1262). ʉʦʙʳʪʠʷ ʠʩʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʚ 4,363 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʜʘʪʳ çʫ.ʣ.ʥ.è. ɼʨʝʚ-
ʥʝʡʰʠʝ ʜʘʪʳ 40000-45000 çʫ.ʣ.ʥ.è ʧʨʦʪʠʚʦʨʝʯʘʪ ʥʘʣʠʯʠʶ ʫ ʞʨʝʮʦʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʤʠʨʦʚʦʡ ʠʤʧʝ-
ʨʠʠ ʩ ʠʤʧʝʨʠʷʤʠ ʈʘ ʠ ɸʤʠʥʴ (ʉʝʪ ʠ ʉʝʪʴ), ʘʣʬʘʚʠʪʘ, ʘʨʠʬʤʝʪʠʢʠ, ʮʠʬʨ, ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʨʝʣʠʛʠʠ, 
ʮʠʬʨʦʚʳʭ ʢʦʜʦʚ ʠ ʠʤʝʥ ʚʩʝʭ ʙʦʛʦʚ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ, ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʢʦʚʦʛʦ ʩʚʝʨʣʝʥʠʷ. ʂʦʩʪʷʥʫʶ ʢʫʢʣʫ 
ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʝʝ ʮʠʬʨʦʚʳʝ ʢʦʜʳ ʩʧʨʷʪʘʣʠ ʧʝʡʦʨʘʪʠʚʦʤ çʬʠʛʫʨʢʘ ʧʝʱʝʨʥʦʛʦ ʣʴʚʘè, çʦʨʥʘ-
ʤʝʥʪè. ʀʝʨʦʛʣʠʬʳ ʪʠʪʫʣʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʟʘʤʘʩʢʠʨʦʚʘʣʠ ʧʝʡʦʨʘʪʠʚʦʤ çʢʦʩʪʷʥʦʝ ʦʞʝʨʝʣʴʝè. ʇʦʥʷ-
ʪʠʝ çʩʪʦʣʠʮʘ ʟʘʧʘʜʥʦʡ ʠʤʧʝʨʠʠ ɸʤʠʥʴè ʤʘʩʢʠʨʦʚʘʣʠ ʧʝʡʦʨʘʪʠʚʦʤ ç9 ʢʫʣʴʪʫʨʥʳʭ ʩʣʦʝʚ ʧʘʣʝʦʪʠʯʝʩʢʦʡ 
ʩʪʦʷʥʢʠ ʂʦʩʪʸʥʢʠ-14è. 
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ǴǲǣǭǥǤǰǱǡǤǬǬǺǨ ǱǤǩǰǱ ǡ 
ǩǭǫǫǲǬǧǩǟǱǧǡǬǭǫ ǟǰǮǤǩǱǤ8 ǟǡǱǭǯ* 
ǱǤǩǰǱ* ǯǤǵǧǮǧǤǬǱ 

ǳȇȐȄȌȉȍ ǟȌȑȍȌ ǟȊȄȉȐȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʩʚʝʱʝʥʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʤʳʩʣʦʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʘʚʪʦʨʩʢʦʡ ʠʥʪʝʥʮʠʠ, ʩʝʤʠʦʪʠʯʝ-
ʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʩʪʘ ʠ ʨʝʮʝʧʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʮʠʧʠʝʥʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ 
ʩʪʨʘʪʝʛʠʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ (ʤʝʪʘʬʦʨʘ, ʩʨʘʚʥʝʥʠʝ, ʘʣʣʝʛʦʨʠʷ) 
ʠ ʥʘʨʨʘʪʠʚʥʳʤʠ ʪʝʭʥʠʢʘʤʠ (ʧʦʟʠʮʠʷ ʧʦʚʝʩʪʚʦʚʘʪʝʣʷ, ʪʝʤʧʦʨʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ, ʧʦʣʠʬʦʥʠʷ). ʅʘ ʤʘʪʝ-
ʨʠʘʣʝ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ XXïXXI ʚʝʢʦʚ (ʄ. ɹʫʣʛʘʢʦʚ, ʃ. ʋʣʠʮʢʘʷ, ɺ. ʇʝʣʝʚʠʥ, ɸ. ʇʣʘʪʦʥʦʚ) ʚʳʷʚʣʷʶʪ-
ʩʷ ʩʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ ʫ ʯʠʪʘʪʝʣʷ. ʇʨʝʜʣʦʞʝʥʘ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ 
ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ çʘʚʪʦʨ ð ʪʝʢʩʪ ð ʨʝʮʠʧʠʝʥʪè. ʌʦʨʤʫʣʠʨʫʝʪʩʷ ʚʳʚʦʜ ʦ ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ 
ʠ ʜʠʘʣʦʛʠʯʥʦʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʜʠʩʢʫʨʩʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʘʚʪʦʨ, ʨʝʮʠʧʠʝʥʪ, ʩʝʤʠʦʪʠʢʘ, ʥʘʨʨʘʪʠʚʥʳʝ 
ʩʪʨʘʪʝʛʠʠ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 
 

THE LITERARY TEXT IN THE COMMUNICATIVE ASPECT: AUTHOR, TEXT, RECIPIENT 
 

Fisenko Anton Alekseevich 
 
Abstract: The article analyzes the literary text as a specific form of communication in which meaning for-
mation is carried out at the intersection of the author's intention, the semiotic organization of the text and the 
receptive activity of the recipient. The article considers communicative strategies of influence represented by 
stylistic techniques (metaphor, comparison, allegory) and narrative techniques (narrator's position, temporal 
shifts, polyphony). Based on the material of Russian literature of the XXïXXI centuries (M. Bulgakov, L. 
Ulitskaya, V. Pelevin, A. Platonov) reveals the ways of forming an emotional response from the reader. A 
threeðlevel model of artistic communication "author - text ð recipient" is proposed. The conclusion about the 
multilayered and dialogical nature of artistic discourse is formulated. 
Key words: literary text, communication, author, recipient, semiotics, narrative strategies, interpretation. 

 
ʉʝʛʦʜʥʷ ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ ʚʠʜʷʪ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʪʚʦʨʯʝʩʪʚʘ 

ʧʠʩʘʪʝʣʷ. ʊʝʧʝʨʴ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʣʦʞʥʳʡ ʘʢʪ ʦʙʱʝʥʠʷ, ʛʜʝ ʢʨʘʩʦʪʘ ʬʦʨʤʳ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ 
ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʠʜʝʠ ʘʚʪʦʨʘ, ʥʦ ʠ ʜʣʷ ʥʘʣʘʞʠʚʘʥʠʷ ʩʚʷʟʠ ʩ ʯʠʪʘʪʝʣʝʤ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʪʠ-
ʣʠʩʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʦʪ ʦʙʨʘʟʥʳʭ ʩʨʘʚʥʝʥʠʡ ʜʦ ʤʫʟʳʢʘʣʴʥʦʩʪʠ ʨʝʯʠ, ʘʚʪʦʨ ʩʦʟʜʘʝʪ ʙʦʛʘʪʦʝ ʩʤʳʩʣʦ-
ʚʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʧʦʙʫʞʜʘʝʪ ʯʠʪʘʪʝʣʷ ʢ ʘʢʪʠʚʥʦʤʫ ʪʦʣʢʦʚʘʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʢʩʪ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ 
ʟʘʩʪʳʚʰʠʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠ ʩʪʘʥʦʚʠʪʩʷ ʞʠʚʳʤ ʧʨʦʮʝʩʩʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʥʘ 
ʩʪʳʢʝ ʟʘʤʳʩʣʘ ʘʚʪʦʨʘ ʠ ʚʦʩʧʨʠʷʪʠʷ ʯʠʪʘʪʝʣʷ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʥʘ ʤʝʭʘʥʠʟʤʘʭ ʢʦ-
ʜʠʨʦʚʘʥʠʷ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʝʝ ʢʘʢ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩ-
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ʪʦʯʥʠʢʘ ʢ ʘʜʨʝʩʘʪʫ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʥʘʣʠʟʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʘʢʘʷ ʤʦʜʝʣʴ ʦʢʘ-
ʟʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʠʛʥʦʨʠʨʦʚʘʣʘ ʪʘʢʠʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʧʦʣʠʩʝʤʠʷ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʢʦʥʪʝʢʩʪʘ ʠ ʵʩʪʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʳʩʢʘʟʳʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʤʝʪʦʜʘʤ, ʯʝʨʧʘʷ ʠʜʝʠ ʠʟ ʩʝʤʠ-
ʦʪʠʢʠ, ʧʨʘʛʤʘʪʠʢʠ, ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʫʢ. ɺ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʠ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦʥʠʤʘʝʪʩʷ 
ʥʝ ʩʪʦʣʴʢʦ ʢʘʢ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʢʦʣʴʢʦ ʢʘʢ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʤʳʩʣʦʚ ʚʥʫʪʨʠ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʦʛʦ ʜʠʩʢʫʨʩʘ. ʀʤʝʥʥʦ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʠ ʧʦʣʠʬʦʥʠʯʥʦʩʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʪʢʨʳ-
ʚʘʶʪ ʧʨʦʩʪʦʨ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ [ɻʦʣʫʙ, ʊʠʭʦʥʦʚʘ, 2016: 120]. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʤʦ-
ʜʝʣʴ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʚʪʦʨʘ, ʪʝʢʩʪʘ ʠ ʯʠʪʘʪʝʣʷ ʢʘʢ ʩʦ-
ʫʯʘʩʪʥʠʢʦʚ ʩʤʳʩʣʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɿʘʤʳʩʝʣ ʘʚʪʦʨʘ ï ʵʪʦ ʠʩʢʨʘ, ʟʘʞʠʛʘʶʱʘʷ ʧʣʘʤʷ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʣʝʯʝʥʠʷ ʚ ʩʣʦʚʘ ʠ 
ʬʦʨʤʫ, ʘʚʪʦʨʩʢʠʝ ʠʜʝʠ ʥʝ ʩʪʘʥʦʚʷʪʩʷ ʞʝʩʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ, ʦʩʪʘʚʣʷʷ ʧʨʦʩʪʦʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 
ʪʦʣʢʦʚʘʥʠʡ. ʊʝʢʩʪ ʩʪʘʥʦʚʠʪʩʷ ʤʦʩʪʦʤ ʤʝʞʜʫ ʩʦʟʜʘʪʝʣʝʤ ʠ ʚʦʩʧʨʠʥʠʤʘʶʱʠʤ, ʧʝʨʝʥʦʩʷ ʩʤʳʩʣʦʚʳʝ ʠ 
ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʩʣʘʥʠʷ. ɺʦʩʧʨʠʥʠʤʘʶʱʠʡ ʞʝ ʥʝ ʧʨʦʩʪʦ ʧʦʛʣʦʱʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʘʢʪʠʚʥʦ ʢʦʥʩʪʨʫ-
ʠʨʫʝʪ ʩʤʳʩʣʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʚʦʡ ʙʘʛʘʞ ʟʥʘʥʠʡ ʠ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ. ʉʦʛʣʘʩʥʦ ʉ.ɺ. ʂʦʨʦʩʪʦʚʦʡ, ʵʤʦʮʠʦ-
ʥʘʣʴʥʘʷ ʦʢʨʘʩʢʘ ʠ ʦʮʝʥʢʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʦʛʦ ʧʝʨʝ-
ʧʣʝʪʝʥʠʷ ʘʚʪʦʨʘ, ʝʛʦ ʧʝʨʩʦʥʘʞʝʡ ʠ ʯʠʪʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʠʜʘʝʪ ʪʝʢʩʪʫ ʩʤʳʩʣ [ʂʦʨʦʩʪʦʚʘ, 2014: 203]. 

ʉʪʠʣʠʩʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʝʪʘʬʦʨʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʩʩʦʮʠʘʪʠʚʥʳʭ 
ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʥʦʨʦʜʥʳʤʠ ʢʦʥʮʝʧʪʘʤʠ, ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʢʦʥʥʦʪʘʪʠʚʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʝʪ 
ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʪʝʢʩʪʘ. ʉʨʘʚʥʝʥʠʝ ʞʝ, ʘʢʪʫʘʣʠʟʠʨʫʷ ʧʘʨʘʣʣʝʣʠ ʠ ʜʠʭʦʪʦʤʠʠ ʤʝʞʜʫ 
ʦʙʲʝʢʪʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʮʠʧʠʝʥʪʫ ʦʨʠʝʥʪʠʨʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɸʣʣʝʛʦʨʠʷ ʞʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 
ʩʪʨʫʢʪʫʨʥʳʡ ʤʝʭʘʥʠʟʤ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʥʘʨʨʘʪʠʚ ʩʣʫʞʠʪ ʧʨʦʚʦʜʥʠʢʦʤ ʜʣʷ ʠʤʧʣʠʮʠʪʥʳʭ, ʙʦʣʝʝ ʛʣʫ-
ʙʦʢʠʭ ʩʤʳʩʣʦʚ. ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ʂʫʟʥʝʮʦʚʦʡ, ʘʣʣʝʛʦʨʠʷ ʧʦʤʦʛʘʝʪ ʘʚʪʦʨʫ ʚʳʨʘʟʠʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 
ʯʝʤʫ-ʣʠʙʦ ʠ ʧʝʨʝʜʘʪʴ ʩʢʨʳʪʳʝ ʠʜʝʠ ʩ ʧʦʤʦʱʴʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ [ʂʫʟʥʝʮʦʚʘ, 2020: 266]. 

ʊʦ, ʢʘʢ ʠʩʪʦʨʠʷ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ (ʥʘʨʨʘʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ), ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʪʦ, ʢʘʢ ʯʠʪʘʪʝʣʴ ʝʝ 
ʧʦʥʠʤʘʝʪ. ʈʘʟʥʳʝ ʪʠʧʳ ʨʘʩʩʢʘʟʯʠʢʦʚ (ʥʘʨʨʘʪʠʚʥʳʝ ʠʥʩʪʘʥʮʠʠ) ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤ ʤʝʩʪʦʤ ʚ ʠʩʪʦʨʠʠ. 
ʊʦ, ʢʪʦ ʨʘʩʩʢʘʟʳʚʘʝʪ, ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ ʯʠʪʘʪʝʣʴ ʜʦʚʝʨʷʝʪ ʨʘʩʩʢʘʟʫ. ʊʘʢʞʝ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʦ 
ʚʨʝʤʷ ʚ ʪʝʢʩʪʝ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʩʢʘʢʠʚʘʷ ʚʧʝʨʝʜ ʠʣʠ ʥʘʟʘʜ, ʟʘʤʝʜʣʷʷ ʠʣʠ ʧʨʦʧʫʩʢʘʷ ʩʦʙʳʪʠʷ), ʤʝʥʷʝʪ 
ʧʦʨʷʜʦʢ ʩʦʙʳʪʠʡ ʠ ʧʦʤʦʛʘʝʪ ʯʠʪʘʪʝʣʶ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʇʦʣʠʬʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦ-
ʚʝʩʪʚʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʧʦʣʝ ʚʦʩʧʨʠʷʪʠʷ 
ʠ ʩʤʝʱʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʥʘ ʯʠʪʘʪʝʣʷ [ɾʝʣʝʟʥʷʢ, ʇʦʣʠʪʦʚ, 2022: 86]. 

ʀʟʫʯʝʥʠʝ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ XX-XXI ʚʝʢʦʚ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʪʝʦʨʝʪʠ-
ʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʤʠ. ɺ ʧʨʦʟʝ ʄʠʭʘʠʣʘ ɹʫʣʛʘʢʦʚʘ ʠ ʃʶʜʤʠʣʳ ʋʣʠʮʢʦʡ ʵʤʦʮʠʦʥʘʣʴʥʳʝ 
ʧʝʨʝʞʠʚʘʥʠʷ ʛʝʨʦʝʚ ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ-
ʩʪʨʦʝʥʠʷ ʬʨʘʟ. ɹʫʣʛʘʢʦʚ ʤʘʩʪʝʨʩʢʠ ʠʩʧʦʣʴʟʫʝʪ ʠʨʦʥʠʶ ʠ ʛʨʦʪʝʩʢ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʥʘʧʨʷʞʝ-
ʥʠʝ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʚ ʝʛʦ ʨʦʤʘʥʝ "ʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘ". ʋʣʠʮ-
ʢʘʷ ʞʝ ʩʦʟʜʘʝʪ ʫ ʯʠʪʘʪʝʣʷ ʦʱʫʱʝʥʠʝ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʷ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʩʚʦʠʭ ʛʝʨʦ-
ʝʚ ʠ ʠʭ ʯʫʚʩʪʚʘ. ɺ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ɺʠʢʪʦʨʘ ʇʝʣʝʚʠʥʘ ʠʜʝʷ ʧʝʨʩʦʥʘʞʝʡ-ʜʚʦʡʥʠʢʦʚ ʩʣʫʞʠʪ ʜʣʷ ʠʣʣʶ-
ʩʪʨʘʮʠʠ ʬʠʣʦʩʦʬʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʦʙʳʪʠʷ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ 
ʟʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʝʣʶ ʩʘʤʦʤʫ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʩʤʳʩʣʦʚ. 

ʏʪʝʥʠʝ ʇʣʘʪʦʥʦʚʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʜʝʢʦʜʠʨʦʚʘʥʠʷ, ʛʜʝ ʯʠʪʘʪʝʣʶ ʧʨʝʜʩʪʦʠʪ ʨʘʩʢʨʳʪʴ ʤʥʦʛʦʫʨʦʚʥʝ-
ʚʳʝ ʩʤʳʩʣʳ, ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʦʢʩʶʤʦʨʦʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʘʚʪʦʨʩʢʠʤʠ ʥʝʦʣʦʛʠʟʤʘʤʠ. ʂʘʢ ʧʦʜʯʸʨʢʠ-
ʚʘʝʪ ʉ.ʅ. ʊʨʦʮʶʢ, ʧʦʥʠʤʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʤʳʩʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, 
ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ [ʊʨʦʮʶʢ, 2021: 211]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʠʚʝʣ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʳʜʝ-
ʣʷʝʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʟʚʝʥʘ: ʘʚʪʦʨ, ʧʦʨʦʞʜʘʶʱʠʡ ʩʤʳʩʣʳ; ʪʝʢʩʪ, ʚʳʩʪʫʧʘʶʱʠʡ ʚ ʨʦʣʠ ʩʝʤʠʦʪʠʯʝʩʢʦʡ 
ʩʠʩʪʝʤʳ; ʠ ʨʝʮʠʧʠʝʥʪ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʠʡ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʄʦʜʝʣʴ ʦʙʲʝʜʠʥʷʝʪ ʩʝʤʠʦʪʠʯʝ-
ʩʢʠʡ ʘʩʧʝʢʪ (ʠʟʫʯʝʥʠʝ ʢʦʜʦʚ, ʩʠʤʚʦʣʦʚ ʠ ʢʫʣʴʪʫʨʥʳʭ ʢʦʥʚʝʥʮʠʡ) ʩ ʧʨʘʛʤʘʪʠʯʝʩʢʠʤ (ʘʥʘʣʠʟ ʘʚʪʦʨʩʢʠʭ 
ʥʘʤʝʨʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʠʪʘʪʝʣʷ). ʂʦʥʪʝʢʩʪʫʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘ-
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ʢʠʝ ʢʘʢ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʬʦʥ, ʤʝʜʠʘʩʨʝʜʘ ʠ ʯʠʪʘʪʝʣʴʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʦ-
ʜʝʨʘʪʦʨʦʚ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɺ.ɸ. ʂʫʣʘʢʦʚʘ, ʫʩʧʝʰʥʦʩʪʴ ʧʨʘʛʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʟʘʤʳʩʣʦʤ ʘʚʪʦʨʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʨʝʮʠʧʠʝʥʪʘ 
[ʂʫʣʘʢʦʚʘ, 2023: 85]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʢʨʳʚʘʪʴ 
ʥʝʦʯʝʚʠʜʥʳʝ ʟʥʘʯʝʥʠʷ ʯʝʨʝʟ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʷʟʳʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠ ʠʭ ʦʢʨʫʞʝʥʠʷ. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 
ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʩʤʝʞʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, 
ʚʢʣʶʯʘʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʤʝʜʠʘʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʮʝʥʠʯʝʩʢʦʝ ʠʩʢʫʩʩʪʚʦ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʩʣʦʞʥʘʷ "ʤʘ-
ʰʠʥʘ ʦʙʱʝʥʠʷ", ʛʜʝ ʘʚʪʦʨ ʟʘʢʣʘʜʳʚʘʝʪ ʩʚʦʠ ʠʜʝʠ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ "ʠʥʩʪʨʫʤʝʥʪʳ" ʠ 
"ʩʪʨʘʪʝʛʠʠ", ʯʪʦʙʳ ʯʠʪʘʪʝʣʴ ʠʭ ʧʦʥʷʣ ʠ ʦʪʨʝʘʛʠʨʦʚʘʣ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ 
ʧʨʠʝʤʳ ʠ ʩʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʩʶʞʝʪʘ ʜʝʡʩʪʚʫʶʪ ʢʘʢ "ʤʦʩʪʳ", ʧʦʤʦʛʘʶʱʠʝ ʧʨʝʦʜʦʣʝʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝ-
ʜʦʧʦʥʠʤʘʥʠʷ ʠ ʥʘʣʘʜʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʘʚʪʦʨʦʤ ʠ ʯʠʪʘʪʝʣʝʤ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʠʟ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ. ɺʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʪʨʦʠʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʟʥʘʢʠ ʠ ʩʠʤʚʦʣʳ ʚ ʪʝʢʩʪʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ. 
ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʩʚʷʟʳʚʘʷ ʘʚʪʦʨʘ, ʪʝʢʩʪ ʠ ʯʠʪʘʪʝʣʷ ʩ ʫʯʝʪʦʤ 
ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ. ʕʪʦ ʜʘʝʪ ʥʘʤ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʣʠʪʝʨʘʪʫ-
ʨʘ. ɺ ʙʫʜʫʱʝʤ ʠʥʪʝʨʝʩʥʦ ʙʫʜʝʪ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʵʪʘ ʤʦʜʝʣʴ ʧʨʠʤʝʥʠʤʘ ʢ ʪʝʢʩʪʘʤ ʚ ʠʥʪʝʨʥʝʪʝ, ʛʜʝ ʧʦ-
ʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʦʙʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʣʶʜʝʡ ʚ ʩʦ-
ʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. 
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ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʚʳʷʚʣʝʥʳ ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʝʛʦ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʠʭ ʩʝʤʘʥʪʠʢʦ-ʢʦʛʥʠʪʠʚʥʳʡ 
ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʝʨʠʬʝʨʠʡʥʳʝ ʧʨʠʟʥʘʢʠ ʢʦʥʮʝʧʪʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʩʦʩʪʘʚʝ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʦ-ʘʚʪʦʨʩʢʦʛʦ ʢʦʥʮʝʧʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʮʝʧʪ, ʷʜʨʦ ʢʦʥʮʝʧʪʘ, ʧʝʨʠʬʝʨʠʷ ʢʦʥʮʝʧʪʘ, ʷʟʳʢʦʚʘʷ ʦʙʲʝʢʪʠʚʘʮʠʷ, ʥʦʤʠʥʘʪʠʚ-
ʥʦʝ ʧʦʣʝ ʢʦʥʮʝʧʪʘ. 
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Abstract: This study examines the concept of ñyouthò in Somerset Maugham's novel ñCakes and Aleò. Dic-
tionary definitions were used to establish the core semantic features of the concept. A close reading of the text 
identified a comprehensive set of its lexical representations, and a subsequent semantic-cognitive analysis of 
these units revealed its peripheral characteristics. The study concludes by outlining the structure of the author-
specific conception of youth as presented in the novel.  
Key words: concept, nuclear and peripheral characteristics of the concept, lexical representation of the con-
cept, nominative field of the concept.  

 
ʂʦʥʮʝʧʪ ï ʤʝʥʪʘʣʴʥʘʷ ʝʜʠʥʠʮʘ, ʟʘʤʝʱʘʶʱʘʷ ʚ ʩʦʟʥʘʥʠʠ ʥʦʩʠʪʝʣʷ ʷʟʳʢʘ ʥʝʢʠʡ ʧʨʝʜʤʝʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʣʦʞʥʦʝ ʤʝʥʪʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʷʟʳʢʝ. ʏʪʦʙʳ ʚʳ-
ʨʘʟʠʪʴ ʚʩʶ ʧʦʣʥʦʪʫ ʢʦʥʮʝʧʪʘ, ʥʫʞʥʦ ʥʝ ʦʜʥʦ ʩʣʦʚʦ, ʘ ʙʦʣʝʝ ʢʨʫʧʥʘʷ ʝʜʠʥʠʮʘ, ʪʘʢʘʷ ʢʘʢ ʩʣʦʚʦʩʦʯʝʪʘ-
ʥʠʝ, ʧʨʝʜʣʦʞʝʥʠʝ, ʪʝʢʩʪ. ʇʦʩʣʝʜʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʢʠʭ ʢʦʥ-
ʮʝʧʪʦʚ, ʪʘʢ ʢʘʢ ʠʭ ʧʦʣʥʦʪʫ ʥʝʣʴʟʷ ʧʝʨʝʜʘʪʴ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ [4, ʩ. 83].   

ʀ. ɸ. ʉʪʝʨʥʠʥ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʮʝʧʪ ʢʘʢ ʢʦʤʧʣʝʢʩʥʫʶ ʤʳʩʣʠʪʝʣʴʥʫʶ ʝʜʠʥʠʮʫ, ʢʦʪʦʨʘʷ çʚ ʧʨʦʮʝʩʩʝ 
ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʨʘʟʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʘʢʪʫʘʣʠʟʠʨʫʷ ʚ ʧʨʦʮʝʩʩʝ ʤʳʩʣʠ-
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ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʠ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʣʦʠè [4, ʩ. 37]. ʂʦʥʮʝʧʪ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʷʟʳʢʝ, ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʩʨʝʜʩʪʚ ʝʛʦ ʚʝʨʙʘʣʠʟʘʮʠʠ. ɺʝʨʥʦ ʠ ʦʙʨʘʪʥʦʝ ï ʯʝʨʝʟ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ, ʥʘʟʳʚʘʶ-
ʱʠʝ ʢʦʥʮʝʧʪ (ʝʛʦ ʥʦʤʠʥʘʪʠʚʥʦʝ ʧʦʣʝ), ʤʳ ʧʦʣʫʯʘʝʤ ʜʦʩʪʫʧ ʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ.  ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʪʝʢ-
ʩʪʝ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʤʠʥʘʪʠʚʥʦʝ ʧʦʣʝ ʢʦʥʮʝʧʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʝʛʦ çʩʶʞʝʪʥʫʶ ʢʦʥ-
ʥʦʪʘʮʠʶè, ʚʝʜʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ ï ʨʝʟʫʣʴʪʘʪ ʪʚʦʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʘʚʪʦʨʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʜʠʢʪʫʶʪʩʷ ʝʛʦ ʦʧʳʪʦʤ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ [2]. ʇʦ ʩʣʦʚʘʤ ʅ. ɺ. ʂʨʶʯʢʦʚʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʧʪʘ 
ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʣʠʯʥʦʩʪʠ ʢ ʣʠʯʥʦʩʪʠ ʠ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʚʠʜʘ ʜʠʩʢʫʨʩʘ [3].  

ʂʦʥʮʝʧʪ çʤʦʣʦʜʦʩʪʴè ʧʦʣʫʯʘʝʪ ʰʠʨʦʢʫʶ ʷʟʳʢʦʚʫʶ ʦʙʲʝʢʪʠʚʘʮʠʶ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʉ. ʄʦʵʤʘ. 
ʊʘʢ, ʥʦʤʠʥʘʪʠʚʥʦʝ ʧʦʣʝ ʜʘʥʥʦʛʦ ʢʦʥʮʝʧʪʘ ʚ ʨʦʤʘʥʝ çʊʝʘʪʨè, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ɸ. ʄ. ɼʘʥʠʣʝʮ, 
ʩʦʩʪʘʚʠʣʦ 166 ʝʜʠʥʠʮ [1]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʦʜʦʣʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʦʥʮʝʧʪʘ ʚ ʧʨʦʠʟʚʝ-
ʜʝʥʠʷʭ ʉ. ʄʦʵʤʘ, ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʝʛʦ ʨʦʤʘʥ çʇʠʨʦʛʠ ʠ ʧʠʚʦè (ñCakes and Aleò).  

ʄʝʪʦʜʦʤ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 98 ʩʣʫʯʘʝʚ ʢʘʢ ʧʨʷʤʦʡ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʡ ʥʦʤʠʥʘʮʠʠ. 
ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʝʤʘʥʪʠʢʦ-ʢʦʛʥʠʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʜʝʣʝʥʳ ʷʜʝʨʥʳʝ ʠ ʧʝʨʠʬʝʨʠʡʥʳʝ ʧʨʠʟʥʘʢʠ ʢʦʥʮʝʧ-
ʪʘ çʤʦʣʦʜʦʩʪʴè. ʗʜʨʦ ʢʦʥʮʝʧʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʫʚʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʢʦʥʮʝʧʪʘ (ʝʛʦ ʧʨʦʪʦʪʠʧ) ʠ ʝʛʦ ʙʘ-
ʟʦʚʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ. ʇʝʨʠʬʝʨʠʷ ï ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʢʦʥʮʝʧʪʘ, ʪʦ ʝʩʪʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ 
ʚ ʛʨʫʧʧʦʚʦʤ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʦʟʥʘʥʠʠ [4, ʩ. 38].  

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʥʮʝʧʪ çʤʦʣʦʜʦʩʪʴè ʜʣʷ ʉ. ʄʦʵʤʘ, ʩʨʘʚʥʠʤ ʚʦʟʨʘʩʪʥʳʝ 
ʨʘʤʢʠ ʤʦʣʦʜʦʩʪʠ ʚ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʠ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ çʇʠʨʦʛʠ ʠ ʧʠʚʦè. 

Merriam-Webster Dictionary ʦʧʨʝʜʝʣʷʝʪ ʤʦʣʦʜʦʩʪʴ ʢʘʢ ʧʝʨʠʦʜ ʞʠʟʥʠ ʤʝʞʜʫ ʜʝʪʩʪʚʦʤ ʠ ʟʨʝʣʦʩʪʴʶ 
[6]. ʄʦʣʦʜʦʡ ʯʝʣʦʚʝʢ, ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʞʝ ʩʣʦʚʘʨʶ, ï ʵʪʦ ʪʦʪ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʡ ʠʣʠ ʨʘʥʥʝʡ ʩʪʘ-
ʜʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. Cambridge Dictionary ʦʧʨʝʜʝʣʷʝʪ ʣʝʢʩʝʤʫ çʤʦʣʦʜʦʡè ʢʘʢ çʧʨʦʞʠʚʰʠʡ ʣʠʰʴ ʥʝ-
ʜʦʣʛʦʝ ʚʨʝʤʷ, ʥʝ ʩʪʘʨʳʡè [5]. Youth (ʤʦʣʦʜʦʩʪʴ, ʶʥʦʩʪʴ) ʪʘʢʞʝ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʯʝʣʦʚʝʢʘ ʤʦʣʦʜʦʛʦ 
ʚʦʟʨʘʩʪʘ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʜʨʦʤ ʢʦʥʮʝʧʪʘ ʷʚʣʷʝʪʩʷ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ, ʢʦʪʦʨʳʡ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ 
ʟʨʝʣʦʩʪʠ ʠʣʠ ʩʪʘʨʦʩʪʠ.  

ɺ ʨʦʤʘʥʝ çʇʠʨʦʛʠ ʠ ʧʠʚʦè ʉ. ʄʦʵʤ ʦʧʠʩʳʚʘʝʪ ʯʝʣʦʚʝʢʘ ʚ ʚʦʟʨʘʩʪʝ ʜʚʘʜʮʘʪʠ ʦʜʥʦʛʦ ʛʦʜʘ ʢʘʢ ʤʦ-
ʣʦʜʦʛʦ: ñI was young, only just over one-and-twentyò (çʗ ʙʳʣ ʤʦʣʦʜ, ʤʥʝ  ʪʦʣʴʢʦ  ʯʪʦ  ʠʩʧʦʣʥʠʣʩʷ  ʜʚʘ-
ʜʮʘʪʴ  ʦʜʠʥ  ʛʦʜè - ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʝʨ. ɸ. ʀʦʨʜʘʥʩʢʦʛʦ). ʄʦʣʦʜʳʤʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʪʨʠʜʮʘʪʠʧʷʪʠʣʝʪ-
ʥʠʝ ʧʝʨʩʦʥʘʞʠ. ʕʪʦʪ ʚʦʟʨʘʩʪ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʦʛʨʘʥʠʯʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʶʜʠ 
ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʦʧʠʩʳʚʘʶʪʩʷ ʪʦ, ʢʘʢ ʤʦʣʦʜʳʝ, ʪʦ, ʢʘʢ ʟʨʝʣʳʝ.  

ɿʘ ʛʣʘʚʥʳʝ ʝʜʠʥʠʮʳ ʥʦʤʠʥʘʮʠʠ ʧʨʠʥʠʤʘʝʤ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ youth (ʤʦʣʦʜʦʩʪʴ, ʶʥʦʩʪʴ), youths 
(ʤʦʣʦʜʳʝ ʣʶʜʠ), young (ʤʦʣʦʜʦʡ, ʶʥʳʡ). ʊʘʢʞʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʩʣʦʚʘ wench, maiden (ʤʦʣʦʜʘʷ ʜʝʚʫʰʢʘ, ʫʩʪ.) ʠ lad, fellow (ʧʘʨʝʥʴ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʪʥʫʶ ʥʦʤʠʥʘʮʠʶ ʧʦʣʫʯʠʣʠ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ ʢʦʥʮʝʧʪʘ çʤʦʣʦʜʦʩʪʴè, ʢʘʢ çʧʨʠʷʪʥʘʷ ʚʥʝʰ-
ʥʦʩʪʴè, çʚʳʩʦʢʠʝ ʤʦʨʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘè, çʦʪʩʫʪʩʪʚʠʝ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘè, çʩʪʨʘʩʪʴ ʢ ʞʠʟʥʠè. 

ɺʥʝʰʥʦʩʪʴ ʤʦʣʦʜʳʭ ʤʫʞʯʠʥ ʦʧʠʩʘʥʘ ʢʘʢ ʧʨʠʷʪʥʘʷ ʠ ʦʧʨʷʪʥʘʷ: ñHe was [...] agreeable to look atò 
(çʆʥ ʙʳʣ [...] ʧʦ-ʤʫʞʩʢʠ ʧʨʠʷʪʝʥ ʥʘ ʚʠʜè). ɿʘʤʝʪʥʘ ʠ ʠʟ ʬʠʟʠʯʝʩʢʘʷ ʩʠʣʘ: ñéhe was then a fine, 
upstanding young man, six feet high [...] and of an athletic build, with broad shouldersò (çʕʪʦ ʙʳʣ ʪʦʛʜʘ 
ʚʠʜʥʳʡ, ʩʪʘʪʥʳʡ ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ  ʰʝʩʪʠ  ʬʫʪʦʚ  ʨʦʩʪʘ,  ʘʪʣʝʪʠʯʝʩʢʦʛʦ  ʩʣʦʞʝʥʠʷ,  ʩ ʰʠʨʦʢʠʤʠ 
ʧʣʝʯʘʤʠ ʠ ʫʚʝʨʝʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠè). ɺʘʞʥʳʤ ʘʪʨʠʙʫʪʦʤ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʢʦʩʪʶʤ, ʦʥ ʦʪ-
ʣʠʯʘʝʪ ʤʘʣʴʯʠʢʘ ʦʪ ʤʦʣʦʜʦʛʦ ʤʫʞʯʠʥʳ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʰʥʦʩʪʴ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ. ʇʨʦʩʪʘʷ ʢʨʘʩʦ-
ʪʘ ʜʝʚʫʰʝʢ ɹʣʵʢʩʪʵʙʣʘ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʚʦʟʚʳʰʝʥʥʦʡ ʢʨʘʩʦʪʦʡ ʣʦʥʜʦʥʩʢʠʭ ʘʨʠʩʪʦʢʨʘʪʦʢ. ɾʝʥʱʠʥʘ ʠʟ 
ʚʳʩʰʝʛʦ ʦʙʱʝʩʪʚʘ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ñcomelyò (ñ...she was supposed in her youth to have been very comelyò - 
çʚʝʨʦʷʪʥʦ, ʚ ʤʦʣʦʜʦʩʪʠ ʙʳʣʘ ʦʯʝʥʴ ʢʨʘʩʠʚʘè), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʨʝʚʝʥʩʢʘʷ ʜʝʚʫʰʢʘ ï ʢʘʢ ñbuxom 
wenchò. ʆʙʨʘʱʘʷʩʴ ʢ ʩʣʦʚʘʨʶ, ʚʠʜʠʤ, ʯʪʦ ñwenchò ï ʫʩʪʘʨʝʚʰʝʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʤʦʣʦʜʦʡ ʜʝʚʫʰʢʠ, ʦʩʦʙʝʥ-
ʥʦ ʠʟ ʨʷʜʦʚ ʧʨʠʩʣʫʛʠ ʠʣʠ ʢʨʝʩʪʴʷʥʩʪʚʘ. ʇʨʠʣʘʛʘʪʝʣʴʥʦʝ ñbuxomò ʦʧʠʩʳʚʘʝʪ ʧʦʣʥʦʛʨʫʜʫʶ ʞʝʥʩʢʫʶ ʬʠʛʫ-
ʨʫ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʝ ʦʪʣʠʯʠʝ ʦʪ ʙʣʘʛʦʚʠʜʥʳʭ (ñcomelyò) ʘʨʠʩʪʦʢʨʘʪʦʢ [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʦʜʦʩʪʴ ʦʙʲʝʜʠʥʝʥʘ ʚ ʩʦʟʥʘʥʠʠ ʘʚʪʦʨʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʥʝʰʥʠʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʣʶʜʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʵʪʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʛʨʫʧʧʫ çʤʦ-
ʣʦʜʳʝè. ʊʘʢ, ʦʜʠʥ ʧʝʨʩʦʥʘʞ ʧʦʣʫʯʘʝʪ ʪʘʢʦʝ ʦʧʠʩʘʥʠʝ: ñ...he was a tall thin ungainly man with untidy black 
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hair and a small sallow dark face. I suppose he was quite young, but to me he seemed middle-agedò (çéʵʪʦ 
ʙʳʣ ʚʳʩʦʢʠʡ, ʪʦʱʠʡ,  ʥʝʩʢʣʘʜʥʳʡ ʯʝʣʦʚʝʢ ʩ ʨʘʩʪʨʝʧʘʥʥʳʤʠ ʯʝʨʥʳʤʠ ʚʦʣʦʩʘʤʠ ʠ ʤʘʣʝʥʴʢʠʤ, ʙʦʣʝʟ-
ʥʝʥʥʳʤ  ʩʤʫʛʣʳʤ ʣʠʮʦʤ. ɺʝʨʦʷʪʥʦ, ʦʥ ʙʳʣ ʝʱʝ ʩʦʚʩʝʤ ʤʦʣʦʜ, ʥʦ ʤʥʝ ʢʘʟʘʣʩʷ ʧʦʞʠʣʳʤè). ʀ ʚ ʜʨʫʛʠʭ 
ʩʣʫʯʘʷʭ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʄʦʵʤ ʚʠʜʠʪ ʭʫʜʦʱʘʚʦʩʪʴ ʢʘʢ ʧʨʠʟʥʘʢ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

çʄʦʣʦʜʦʩʪʴè ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʝʡ ʢʨʘʩʦʪʦʡ. ʂ ʧʨʠʟʥʘʢʘʤ ʢʦʥʮʝʧʪʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ 
ʚʳʩʦʢʦʤʦʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʩʢʨʦʤʥʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ, ʫʚʘʞʝʥʠʝ ʢ ʚʦʟʨʘʩʪʫ. ʉʣʦʚʦ ñmodestò 
ʄʦʵʤ ʫʧʦʪʨʝʙʣʷʝʪ ʠʨʦʥʠʯʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʝʨʦʶ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʝʡ ʥʘʧʫʩʢʥʦʡ ʩʢʨʦʤʥʦʩʪʠ 
ʜʦʙʠʚʘʣʩʷ ʙʣʘʛʦʩʢʣʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʘʨʰʠʭ ʢʦʣʣʝʛ-ʧʠʩʘʪʝʣʝʡ. ʉ ʧʦʤʦʱʴʶ ʬʨʘʟʳ 
ñdeprecatingly, fully conscious of his audacityò (çʫʤʦʣʷʷ ʦ  ʩʥʠʩʭʦʞʜʝʥʠʠè) ʘʚʪʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʙʩʫʨʜ-
ʥʦʩʪʴ ʩʠʪʫʘʮʠʠ. ɼʨʫʛʠʝ ʩʦʯʝʪʘʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʦ çʩʢʨʦʤʥʦʩʪʴè: ñearnest young menò 
(ʜʦʩʣ. - çʠʩʢʨʝʥʥʠʝ ʤʦʣʦʜʳʝ ʣʶʜʠè), ña very respectable youthò (çʚʝʩʴʤʘ ʨʝʩʧʝʢʪʘʙʝʣʴʥʳ[ʳʡ] ʶʥ[ʝʮ]è). 
ʊʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʘʢ ʦʙʘʷʥʠʝ ʪʘʢʞʝ ʨʝʧʨʝʟʝʥʪʠʨʦʚʘʥʘ ʠʨʦʥʠʯʝʩʢʠ: ña jolly good fellowò (çʦʪʣʠʯ-
ʥʳʡ ʧʘʨʝʥʴè); ñso young, so bluff, so gayò (çʪʘʢ ʤʦʣʦʜ, ʚʝʩʝʣ,  ʧʨʷʤè) ï ʵʪʠ ʩʦʯʝʪʘʥʠʷ ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʪ 
ʛʝʨʦʷ, ʥʝʠʩʢʨʝʥʥʝʛʦ ʚ ʩʚʦʠʭ ʯʫʚʩʪʚʘʭ.  

ʄʦʣʦʜʳʤ ʣʶʜʷʤ ʪʘʢʞʝ ʩʚʦʡʩʪʚʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʯʪʦ ʚʳʨʘʞʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ 
ʩʦʯʝʪʘʥʠʷʭ: ñneophyteôs puny effortò (çʞʘʣʢʠʝ ʧʦʪʫʛʠ ʥʦʚʠʯʢʘè); ña callow youthò (çʟʝʣʝʥʳ[ʡ] ʶʥ[ʝʮ]è); 
ñyou were twenty then, and it was crude and ingenuous, and on every page was written your inexperienceò 
(çɺʘʤ ʪʦʛʜʘ ʙʳʣʦ ʜʚʘʜʮʘʪʴ ʣʝʪ, ʢʥʠʛʘ ʙʳʣʘ ʙʝʩʭʠʪʨʦʩʪʥʦʡ ʠ ʥʝʫʤʝʣʦʡ, ʠ ʥʘ ʢʘʞʜʦʡ ʝʝ ʩʪʨʘʥʠʮʝ 
ʟʘʧʝʯʘʪʣʝʥʘ ʚʘʰʘ ʥʝʦʧʳʪʥʦʩʪʴè). ʄʦʣʦʜʳʝ ʣʶʜʠ ʚ ʩʠʣʫ ʩʚʦʝʡ ʥʝʦʧʳʪʥʦʩʪʠ ʪʨʝʙʫʶʪ ʟʘʱʠʪʳ, ʩʦʚʝ-
ʪʘ. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʜʚʫʭ ʵʧʠʟʦʜʘʭ: ʚ ʧʝʨʚʦʤ ʤʦʣʦʜʦʛʦ ʛʝʨʦʷ ʥʘʩʪʘʚʣʷʶʪ ʩʣʝʜʠʪʴ ʟʘ ʪʨʘʪʘʤʠ, ʚ ʜʨʫ-
ʛʦʤ ï ʢʨʠʪʠʢʠ ʧʦʨʠʮʘʶʪ ʦʩʦʙʦ ʩʤʝʣʫʶ ʢʥʠʛʫ, ʪʘʢ ʢʘʢ ʦʥʘ ʤʦʞʝʪ ʥʘʚʨʝʜʠʪʴ ʤʦʣʦʜʳʤ ʫʤʘʤ (ñThe reviewer 
protested against the possibility of such a work falling into the hands of young boys and innocent maidensò - 
çʈʝʮʝʥʟʝʥʪ ʚʦʟʤʫʱʘʣʩʷ ʪʝʤ, ʯʪʦ ʢʥʠʛʘ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʨʫʢʠ ʶʥʦʰʝʡ ʠ ʥʝʚʠʥʥʳʭ ʜʝʚʫʰʝʢè). ʉʦʯʝ-
ʪʘʥʠʝ ñinnocent maidenò ʷʚʣʷʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʚʪʦʣʦʛʠʝʡ, ʪʘʢ ʢʘʢ ʩʣʦʚʦ maiden ʫʞʝ ʩʦʜʝʨʞʠʪ ʩʝ-
ʤʫ çʥʝʚʠʥʥʦʩʪʴè [6].  

ʄʦʣʦʜʦʩʪʴ ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʘ ʩ ʥʠʟʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʦʙʱʝʩʪʚʝ: ñéa dull and insignificant young 
manéò (çé ʥʫʜʥʳʤ  ʠ ʥʝʠʥʪʝʨʝʩʥʳʤ ʤʦʣʦʜʳʤ ʯʝʣʦʚʝʢʦʤ (ʢʘʢʠʤ ʷ, ʢʦʥʝʯʥʦ, ʠ ʙʳʣ)è); ñénaturally most 
of his attention was given to guests older and more important than Iò (çéʙʦʣʴʰʝ  ʚʥʠʤʘʥʠʷ,  ʝʩʪʝʩʪʚʝʥʥʦ,  
ʫʜʝʣʷʣ  ʛʦʩʪʷʤ  ʧʦʩʪʘʨʰʝ  ʠ  ʧʦʚʘʞʥʝʝè); ñyoung fellows making their way in the cityò (çʤʦʣʦʜʝʞʴ,  ʧʨʦ-
ʙʠʚʘʶʱʘʷ  ʩʝʙʝ ʜʦʨʦʛʫ ʚ ʉʠʪʠè). ɺ ʪʝʢʩʪʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʫʥʠʞʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʣʦ-
ʜʳʭ ʧʝʨʝʜ ʩʪʘʨʰʠʤʠ ʠ ʪʦ, ʢʘʢ ʦʥʠ ʚʪʘʡʥʝ ʚʦʟʤʫʱʝʥʳ ʵʪʠʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʜʨʫ-
ʛʦʝ ʩʚʦʡʩʪʚʦ ʤʦʣʦʜʝʞʠ ï ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʆʩʥʦʚʥʳʝ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʦʝ ʩʚʦʡ-
ʩʪʚʦ: grown-up, old enough. 

ʅʘʢʦʥʝʮ, ʤʦʣʦʜʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ, ʩʪʨʘʩʪʴʶ ï ñthe flaming passion of youthò 
(çʩʪʨʘʩʪʠ ʤʦʣʦʜʦʩʪʠè); ñstrenuous, earnest, and industrious youthò (çʩʪʘʨʘʪʝʣʴʥʳ[ʡ],  ʚʜʫʤʯʠʚʳ[ʡ]  ʠ 
ʪʨʫʜʦʣʶʙʠʚ[ʦʡ] ʤʦʣʦʜ[ʦʡ] ʯʝʣʦʚʝʢ[]è).  ʉʪʨʘʩʪʴ ʜʝʣʘʝʪ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩʫʙʲʝʢʪʘʤʠ ʣʶʙʚʠ; ʜʘʥʥʘʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʣʶʜʝʡ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʨʰʝ, ʣʶʙʦʚʴ ʦʧʠʩʘʥʘ, ʢʘʢ ʜʝʣʦ ʤʦʣʦʜʳʭ: ñI 
thought it was a matter that only concerned young peopleò (çéʷ  ʜʫʤʘʣ, ʯʪʦ ʚʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ 
ʤʦʣʦʜʳʤ ʣʶʜʷʤè).  

ʅʝʫʧʦʤʷʥʫʪʳʝ ʣʝʢʩʝʤʳ ï lad, boy ʠ childlike. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (28 ʥʦʤʠʥʘ-
ʮʠʡ) ʩʣʦʚʦ boy ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʚʦʝʤ ʥʝʡʪʨʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ï ʨʝʙʝʥʦʢ ʤʫʞʩʢʦʛʦ ʧʦʣʘ: a small boy, a 
little boy, a boy of fifteen, schoolboys, boyhood), a boy of sixteen, boys scarcely out of their teens. ʆʜʥʘʢʦ ʚ 
ʜʨʫʛʠʭ ʩʦʯʝʪʘʥʠʷʭ ʦʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʝʛʦ ʢ ʥʦʤʠʥʘ-
ʪʠʚʥʦʤʫ ʧʦʣʶ ʢʦʥʮʝʧʪʘ çʤʦʣʦʜʦʩʪʴè. ñMy dear boyò ï ʦʙʨʘʱʝʥʠʝ ʩʪʘʨʠʢʘ ʢ ʤʦʣʦʜʦʤʫ ʯʝʣʦʚʝʢʫ, ʢʦʪʦ-
ʨʳʡ ʢʘʞʝʪʩʷ ʝʤʫ ʤʘʣʴʯʠʢʦʤ. ñOld boyò ï ʩʪʘʨʠʥʘ, ʰʢʦʣʴʥʳʡ ʪʦʚʘʨʠʱ. ʊʘʢ ʚ ʨʦʤʘʥʝ ʰʫʪʣʠʚʦ ʥʘʟʳʚʘʶʪ 
ʜʨʫʛ ʜʨʫʛʘ ʜʚʘ ʧʨʠʷʪʝʣʷ, ʤʫʞʯʠʥʳ ʩʨʝʜʥʠʭ ʣʝʪ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ stable boys ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ ʦʧʠʩʳ-
ʚʘʝʪ ʤʦʣʦʜʳʭ ʩʣʫʛ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʢʦʥʶʰʥʝ. 

Lad ʠʤʝʝʪ ʥʝʡʪʨʘʣʴʥʫʶ ʢʦʥʥʦʪʘʮʠʶ ʠ ʦʟʥʘʯʘʝʪ çʤʦʣʦʜʦʡ ʧʘʨʝʥʴè [6]. ɺ ʪʝʢʩʪʝ ʜʘʥʥʘʷ ʣʝʢʩʝʤʘ 
ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʦʜʥʘʞʜʳ: ñHis two sons, lads of twenty and twenty-oneéò (çɼʚʦʝ ʩʳʥʦʚʝʡ, ʦʜʠʥ ʜʚʘ-
ʜʮʘʪʠ, ʜʨʫʛʦʡ ʜʚʘʜʮʘʪʠ ʦʜʥʦʛʦ ʛʦʜʘè). 
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Childlike ʚ ʩʦʯʝʪʘʥʠʷʭ a childlike wonder, childlike sweetness, childlike smile, childlike laugh ʦʧʠʩʳʚʘ-
ʝʪ ʤʦʣʦʜʫʶ ʛʝʨʦʠʥʶ ʨʦʤʘʥʘ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪ ʜʝʪʩʢʫʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʘʭ 
ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ. ɼʘʥʥʘʷ ʣʝʢʩʝʤʘ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʦʤʠʥʘʪʠʚʥʦʤʫ ʧʦʣʶ ʢʦʥʮʝʧʪʘ, ʦʜʥʘʢʦ ʚ ʢʦʥʮʝ ʨʦ-
ʤʘʥʘ ʩ ʧʦʤʦʱʴʶ ʥʝʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʢʘʢ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʣʝʪ ʫʞʝ ʧʨʝʩʪʘʨʝʣʘʷ ʛʝʨʦʠʥʷ ʩʦʭʨʘʥʠʣʘ ʥʝ-
ʯʪʦ ʤʦʣʦʜʦʝ ʚ ʩʚʦʝʡ ʫʣʳʙʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʘʚʪʦʨ ʦʪʩʳʣʘʝʪ ʥʘʩ ʢ ʦʙʨʘʟʫ ʝʝ ʤʦʣʦʜʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʦʤʘʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʷʜʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʢʦʥʮʝʧʪʘ çʤʦʣʦʜʦʩʪʴè ʢʘʢ ʨʘʥʥʝʛʦ ʵʪʘ-
ʧʘ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʧʝʨʠʦʜʘ ʤʝʞʜʫ ʜʝʪʩʪʚʦʤ ʠ ʟʨʝʣʦʩʪʴʶ. ʊʘʢʠʝ ʧʨʠʟʥʘʢʠ ʢʘʢ ʧʨʠʷʪʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, 
ʚʳʩʦʢʦʤʦʨʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʩʪʨʘʩʪʴ ʢ ʞʠʟʥʠ ʨʘʩʢʨʳʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʢʠʡ ʢʦʥʮʝʧʪ ʠ ʥʘʭʦʜʷʪ-
ʩʷ ʥʘ ʧʝʨʠʬʝʨʠʠ. ʄʦʣʦʜʳʝ ʣʶʜʠ ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʢʘʢ ʥʝʦʧʳʪʥʳʝ, ʪʨʝʙʫʶʱʠʝ ʟʘʱʠʪʳ, ʥʦ ʥʝ ʪʝʨʧʷʱʠʝ 
ʩʥʠʩʭʦʜʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʄʦʣʦʜʦʩʪʴ ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʣʶʜʝʡ ʙʣʘʛʦʨʦʜʥʦʛʦ ʠ ʥʠʟʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʥʦʤʠʥʘʮʠʠ.  
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ǱǤǯǫǧǬǺ ǯǭǣǰǱǡǟ ǡ ǭǶǤǯǩǟǴ ǥ, ǟǦǧǫǭǡǟ 
©ǤǸǝ ǭǣǧǬ ǣǤǬǻ ǡ ǲǦǠǤǩǧǰǱǟǬǤ¹8 
ǪǧǬǢǡǭǩǲǪǻǱǲǯǭǪǭǢǧǶǤǰǩǧǨ ǟǬǟǪǧǦ ǡ 
ǩǭǬǱǤǩǰǱǤ ǯǲǰǰǩǭ-ǲǦǠǤǩǰǩǭǢǭ 
ǠǧǪǧǬǢǡǧǦǫǟ 

ǲȀǿȈȃȒȊȊǿȄȁ  ǟȀȃȒȐǿȊȍȋ ǽȌȒȐȅȍȌ ȒȂȊȇ  
ʤʘʛʠʩʪʨʘʥʪ 

 ʌɻɹʆʋ ɺʇʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʫʛʣʷʢʦʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  
ʢ. ʬʠʣ. ʥ., ʜʦʮ. 

ʌɻɹʆʋ ɺʇʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  
 

ɹʦʦʧʫʙʯʡʸ: ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʪʝʨʤʠʥʦʚ ʨʦʜʩʪʚʘ ʚ ʩʝʨʠʠ ʦʯʝʨʢʦʚ ɾʘʭʦʥʛʠʨʘ ɸʟʠʤʦʚʘ çɽʱʸ ʦʜʠʥ ʜʝʥʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝè (2024). 
ɺ ʢʦʨʧʫʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥ 61 ʪʝʨʤʠʥ ʨʦʜʩʪʚʘ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 720 ʫʧʦʪʨʝʙʣʝʥʠʡ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʥʦʩʣʦʚʥʳʝ ʬʦʨʤʳ (80,4%), ʘ ʩʦʩʪʘʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ (19,6%) ʠʣʣʶʩʪʨʠʨʫʶʪ 
ʩʚʝʨʭʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʟʙʝʢʩʢʦʛʦ ʷʟʳʢʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥ-
ʥʳʤ ʷʚʣʝʥʠʷʤ ï ʫʪʦʯʥʝʥʠʶ ʧʦ ʚʦʟʨʘʩʪʫ (ʩʪʘʨʰʠʡ/ʤʣʘʜʰʠʡ ʙʨʘʪ) ʠ ʣʠʥʠʠ ʨʦʜʩʪʚʘ (ʜʝʜʫʰʢʘ ʩʦ ʩʪʦʨʦʥʳ 
ʤʘʪʝʨʠ), ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʥʳʤ ʟʥʘʯʝʥʠʷʤ ʪʝʨʤʠʥʦʚ ʨʦʜʩʪʚʘ ʠ ʵʪʠʢʝʪʥʳʤ ʬʫʥʢʮʠʷʤ ʫʟʙʝʢʩʢʠʭ ʪʝʨʤʠʥʦʚ 
ʘʢʘ ʠ ʦʧʘ ʚ ʨʫʩʩʢʦʤ ʪʝʢʩʪʝ. ɸʥʘʣʠʟ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʠʧʦʣʦʛʠʶ ʩʠʩʪʝʤ ʨʦʜʩʪʚʘ, ʪʝʦʨʠʶ ʙʠʣʠʥʛʚʘʣʴʥʦʡ 
ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʜʯʝʨʢʠʚʘʷ ʨʦʣʴ ʪʝʨʤʠʥʦʚ ʚ ʩʦʭʨʘʥʝʥʠʠ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʫʟʙʝʢʠʩʪʘʥʮʝʚ ʚ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʨʫʩʩʢʦʡ ʨʝʯʠ ʫʟʙʝʢʠʩʪʘʥʮʝʚ ʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ ʥʦʨʤʘʤ ʫʚʘʞʝʥʠʷ ʢ ʩʪʘʨʰʠʤ 
ʠ ʫʢʘʟʘʥʠʷʤ ʥʘ ʧʘʪʨʦʥʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʧʨʠʥʷʪʳʝ ʚ ʫʟʙʝʢʩʢʦʡ ʢʫʣʴʪʫʨʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʨʤʠʥʳ ʨʦʜʩʪʚʘ, ʨʫʩʩʢʦ-ʫʟʙʝʢʩʢʠʡ ʙʠʣʠʥʛʚʠʟʤ, ʠʥʪʝʨʬʝʨʝʥʮʠʷ, ʩʚʝʨʭʜʠʬʬʝʨʝʥ-
ʮʠʘʮʠʷ, ʵʪʠʢʝʪʥʳʝ ʦʙʨʘʱʝʥʠʷ. 

 
KINSHIP TERMS IN J. ASIMOV'S ESSAYS "ANOTHER DAY IN UZBEKISTAN": A LINGUISTIC AND 

CULTURAL ANALYSIS IN THE CONTEXT OF RUSSIAN-UZBEK BILINGUALISM  
 

Ubaidullaev Abdusalom Yunusjon ugli  
  

Scientific supervisor: Kruglyakova Tatiana Alexandrovna 

 
ʉʠʩʪʝʤʘ ʨʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝ-

ʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʤʦʱʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʥʦʨʤ, ʦʪʣʠʯʘʶʱʠʤ ʦʪ ʞʠʚʦʪʥʦʛʦ 
ʤʠʨʘ [1, ʩ. 174]. ʇʦʥʷʪʠʝ ʨʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʠ ʜʠʥʘʤʠʯʥʳʝ 
ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʫʣʴʪʫʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʘʨ-
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ʭʘʠʯʥʳʭ ʦʙʱʝʩʪʚʘʭ ʨʦʜʩʪʚʦ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʦʩʴ ʯʝʨʝʟ ʤʝʪʘʬʦʨʠʯʝʩʢʠʝ ʨʷʜʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʳʡ 
ʢʦʜ ʚ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʘʭ (ʚʝʪʚʴ, ʧʣʦʜ, ʩʝʤʷ, ʢʫʩʪ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ), ʦʪʨʘʞʘʶʱʠʡ ʙʝʩʢʦ-
ʥʝʯʥʦ ʚʝʪʚʷʱʠʝʩʷ ʢʨʦʚʥʳʝ ʩʚʷʟʠ ʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦʮʠʫʤʘ [2, ʩ. 10]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦ-ʫʟʙʝʢʩʢʦʛʦ ʙʠʣʠʥʛʚʠʟʤʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ 
ʞʠʪʝʣʝʡ ʋʟʙʝʢʠʩʪʘʥʘ, ʪʝʨʤʠʥʳ ʨʦʜʩʪʚʘ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʢʘʢ ʤʘʨʢʝʨʳ ʢʫʣʴʪʫʨʥʦʡ ʠʥ-
ʪʝʨʬʝʨʝʥʮʠʠ. ʈʫʩʩʢʠʡ ʷʟʳʢ, ʬʫʥʢʮʠʦʥʠʨʫʷ ʚ ʧʦʣʠʵʪʥʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʠʥʪʝʛʨʠʨʫʝʪ ʵʣʝʤʝʥʪʳ ʫʟʙʝʢʩʢʦʡ 
ʩʠʩʪʝʤʳ ʨʦʜʩʪʚʘ, ʛʜʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ ʠ ʣʠʥʠʠ (ʦʪʮʦʚʩʢʦʡ/ʤʘʪʝʨʠʥʩʢʦʡ) ʷʚʣʷʝʪʩʷ 
ʥʦʨʤʦʡ.  

ʋʟʙʝʢʩʢʘʷ ʩʠʩʪʝʤʘ ʨʦʜʩʪʚʘ ʧʘʪʨʦʥʠʤʠʯʝʩʢʘʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʘʚʣʦʜ (ʙʦʣʴʰʫʶ ʩʝʤʴʶ ʧʦ ʦʪ-
ʮʦʚʩʢʦʡ ʣʠʥʠʠ) ʠ ʪʫʧ (ʨʦʜ). ɿʜʝʩʴ ʪʝʨʤʠʥʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʫ: ʘʢʘ ï ʩʪʘʨʰʠʡ 
ʙʨʘʪ/ʜʚʦʶʨʦʜʥʳʡ/ʜʷʜʷ; ʫʢʘ ï ʤʣʘʜʰʠʡ ʙʨʘʪ/ʧʣʝʤʷʥʥʠʢ; ʦʧʘ ï ʩʪʘʨʰʘʷ ʩʝʩʪʨʘ; ʩʳʥʛʠʣ ï ʤʣʘʜʰʘʷ 
ʩʝʩʪʨʘ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʡʪʨʘʣʴʥʳʭ ʨʫʩʩʢʠʭ ʙʨʘʪ/ʩʝʩʪʨʘ, ʫʟʙʝʢʩʢʠʝ ʣʝʢʩʝʤʳ ʢʦʜʠʨʫʶʪ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘ-
ʪʫʩ ʠ ʫʚʘʞʝʥʠʝ. ɺ ʙʠʣʠʥʛʚʘʣʴʥʦʡ ʩʨʝʜʝ ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ï ʧʝʨʝʥʦʩ ʧʨʠʟʥʘʢʦʚ L1 (ʫʟʙʝʢʩʢʦʛʦ) 
ʥʘ L2 (ʨʫʩʩʢʠʡ), ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʚʝʨʭʜʠʬʬʝʨʝʥʮʠʘʮʠʠ: ʨʘʩʱʝʧʣʝʥʠʶ ʦʜʥʦʛʦ ʪʝʨʤʠʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ. ɸʨ-
ʭʘʠʯʥʳʝ ʢʦʜʳ ʨʦʜʩʪʚʘ (ʨʘʩʪʠʪʝʣʴʥʳʡ ʚ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʘʭ) ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʢ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʢʦʥ-
ʩʪʨʫʢʮʠʷʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ, ʧʦʜʯʝʨʢʠʚʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʞʠʟʥʠ ʠ ʧʦʢʦʣʝʥʯʝʩʢʫʶ ʧʘʤʷʪʴ [2, ʩ. 10]. ɺ 
ʫʟʙʝʢʩʢʦʡ ʢʫʣʴʪʫʨʝ ʨʦʜʩʪʚʦ ï ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʷ, ʥʦ ʠ ʵʪʠʢʝʪ: ʦʙʨʘʱʝʥʠʷ ʪʠʧʘ ʘʢʘ/ʦʧʘ ʢ ʩʪʘʨʰʠʤ ʙʝʟ 
ʢʨʦʚʥʦʡ ʩʚʷʟʠ ʚʳʨʘʞʘʶʪ ʢʦʣʣʝʢʪʠʚʠʟʤ ʠ ʠʝʨʘʨʭʠʶ. 

ʆʯʝʨʢʠ ɾ. ɸʟʠʤʦʚʘ çɽʱʸ ʦʜʠʥ ʜʝʥʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝè [3] ʦʭʚʘʪʳʚʘʶʪ ʧʦʚʩʝʜʥʝʚʥʳʝ ʩʠʪʫʘʮʠʠ ʨʫʩ-
ʩʢʦʛʦʚʦʨʷʱʠʭ ʫʟʙʝʢʠʩʪʘʥʮʝʚ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʳʡ ʢʦʨʧʫʩʥʳʡ ʤʘʪʝʨʠʘʣ: ʚ ʥʠʭ ʟʘʬʠʢʩʠʨʦʚʘʥ 61 ʪʝʨ-
ʤʠʥ ʨʦʜʩʪʚʘ ʩ 720 ʫʧʦʪʨʝʙʣʝʥʠʷʤʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ, ʪʠʧʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʫʩʩʢʦʡ ʠ ʫʟʙʝʢʩʢʦʡ ʩʠʩʪʝʤ ʪʝʨʤʠʥʦʚ ʨʦʜʩʪʚʘ, ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, 
ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʪʝʨʤʠʥʦʚ ʨʦʜʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ ʘʚʪʦʨʩʢʦʡ (79%) ʠ ʧʨʷʤʦʡ ʨʝʯʴʶ ʛʝʨʦʝʚ 
(21%). ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʨʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʪʝʨʤʠʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʨʪʨʝʪʦʚ 
ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʧʠʩʘʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʫʩʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ 
ʘʚʪʦʨʩʢʦʡ ʨʝʯʠ, ʛʜʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʧʦʨʪʨʝʪʥʫʶ ʬʫʥʢʮʠʶ: ʫʪʦʯʥʷʶʪ ʩʪʘʪʫʩ (ʩʪʘʨʰʠʡ ʩʳʥ) ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ. ʏʘʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʠʥʦʚ ʨʦʜʩʪʚʘ ʚ ʥʘʨʨʘʪʠʚʝ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʫʟʙʝʢʩʢʦʡ ʢʫʣʴʪʫʨʝ. ʏʘʩʪʦʪʥʦʩʪʴ ʨʘʩʪʝʪ ʚ ʦʧʠʩʘʥʠʷʭ ʩʝʤʴʠ, 
ʩʠʤʚʦʣʠʟʠʨʫʷ ʮʠʢʣʠʯʥʦʩʪʴ (ʦʪ ʧʨʘʜʝʜʫʰʢʠ ʢ ʧʨʘʚʥʫʢʫ). ɺ ʜʠʘʣʦʛʘʭ ʪʝʨʤʠʥʳ ʨʦʜʩʪʚʘ ʚʳʧʦʣʥʷʶʪ ʢʦʤ-
ʤʫʥʠʢʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ: ʦʙʨʘʱʝʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʝʤʝʡʥʳʝ ʠʝʨʘʨʭʠʶ.  

ɺ ʦʯʝʨʢʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʜʥʦʩʣʦʚʥʳʝ, ʪʘʢ ʠ ʩʦʩʪʘʚʥʳʝ ʪʝʨʤʠʥʳ (ʜʝʜʫʰʢʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘ-
ʪʝʨʠ; ʨʦʜʠʪʝʣʠ ʞʝʥʳ) (ʪʘʙʣ. 1).  

 
ʋʙʚʤʡʯʙ 1 

ʊʫʩʬʣʫʬʩʙ ʫʞʩʥʡʦʧʛ ʩʧʝʪʫʛʙ ʡʠ ʧʰʞʩʣʧʛ ɿ.ɹʠʡʥʧʛʙ 

ʋʡʨ ʫʞʩʥʡʦʙ ʃʧʤʡʰʞʪʫʛʧ ʫʞʩʥʡʦʧʛ ʌʨʧʫʩʞʚʤʞʦʡʸ ɽʧʤʸ (%) 

ʆʜʥʦʩʣʦʚʥʳʝ (ʧʨʘʚʥʫʢ, ʧʨʘʙʘʙʫʰʢʘ) 49 580 80,4 

ʉʦʩʪʘʚʥʳʝ (ʜʝʜʫʰʢʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʝʨʠ) 12 141 19,6 

ʁʫʧʜʧ 61 721 100 

 
ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʩʪʳʭ ʬʦʨʤ, ʥʦ ʟʥʘʯʠʤʦʩʪʴ ʩʦʩʪʘʚʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘ-

ʶʪ ʚʳʨʘʟʠʪʴ ʚʘʞʥʳʝ ʥʶʘʥʩʳ, ʜʝʪʘʣʠʟʠʨʫʶʪ ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʩʠʥʪʝʪʠʯʝʩʢʫʶ 
ʪʝʥʜʝʥʮʠʶ ʚ ʩʬʝʨʝ ʩʦʚʨʝʤʝʥʥʦʡ ʨʫʩʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʨʦʜʩʪʚʘ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʪʝʨʤʠʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʣʴʢʠʨʦʚʘʥʠʷ, 
ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʣʷ ʨʝʯʠ ʙʠʣʠʥʛʚʦʚ. ʀʥʪʝʨʬʝʨʝʥʮʠʷ ï ʢʣʶʯʝʚʦʡ ʧʨʦʮʝʩʩ ʚ ʙʠʣʠʥʛʚʘʣʴʥʦʡ ʨʝʯʠ ʨʫʩʩʢʦ-
ʛʦʚʦʨʷʱʠʭ ʫʟʙʝʢʠʩʪʘʥʮʝʚ. ʂʦʥʩʪʨʫʢʮʠʠ ʩʪʘʨʰʠʡ ʙʨʘʪ, ʤʣʘʜʰʘʷ ʩʝʩʪʨʘ, ʩʪʘʨʰʠʡ ʩʳʥ (15% ʢʦʨʧʫʩʘ) 
ï ʨʝʟʫʣʴʪʘʪ ʪʨʘʥʩʬʝʨʘ ʫʟʙʝʢʩʢʠʭ ʘʢʘ/ʫʢʘ, ʦʧʘ/ʩʳʥʛʠʣ. ʈʫʩʩʢʠʡ ʪʝʨʤʠʥ ʙʨʘʪ (ʥʝʡʪʨʘʣʴʥʳʡ) ʫʪʦʯʥʷʝʪʩʷ 
(ʩʪʘʨʰʠʡ ʙʨʘʪ) ʚ ʨʝʯʠ ʘʚʪʦʨʘ ʠ ʛʝʨʦʝʚ, ʚʚʦʜʷ ʚʦʟʨʘʩʪ ʢʘʢ ʤʘʨʢʝʨ ʫʚʘʞʝʥʠʷ. ʕʪʦ ʫʩʪʨʘʥʷʝʪ çʥʝʜʦʜʠ-



166 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴè ʨʫʩʩʢʦʛʦ ʩʣʦʚʘ, ʧʝʨʝʥʦʩʷ ʩʦʮʠʘʣʴʥʳʡ ʢʦʜ ʫʟʙʝʢʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʛʜʝ ʩʪʘʨʰʠʥʩʪʚʦ 
ʦʧʨʝʜʝʣʷʝʪ ʥʦʨʤʳ ʦʙʱʝʥʠʷ. ʊʝʨʤʠʥʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʣʠʥʠʶ ʨʦʜʩʪʚʘ (ʜʝʜʫʰʢʘ ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʝʨʠ, 
ʙʘʙʫʰʢʘ ʧʦ ʦʪʮʫ ï 8%) ʧʦʜʯʝʨʢʠʚʘʶʪ ʤʘʪʝʨʠʥʩʢʫʶ/ʦʪʮʦʚʩʢʫʶ ʚʝʪʚʴ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʫʟʙʝʢʩʢʦʛʦ ʘʚ-
ʣʦʜʘ. ɸʚʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʜʣʷ ʩʶʞʝʪʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ: ʩʪʘʪʫʩ ʧʝʨʩʦʥʘʞʘ (ʧʘʪʨʠʘʨʭ) ʫʩʠʣʠʚʘʝʪʩʷ. 
ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʫʩʩʢʦʡ ʨʝʯʠ ʢʘʟʘʭʩʪʘʥʮʝʚ [4].  

ɺ ʦʯʝʨʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʦʷʟʳʯʥʳʝ ʚʢʨʘʧʣʝʥʠʷ: 15% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʨʤʠʥʦʚ ʩʦʩʪʘʚʣʷ-
ʶʪ ʫʟʙʝʢʩʢʠʝ (ʪʘʙʣ. 2).  

 
ʋʙʚʤʡʯʙ 2. 

ʐʙʪʫʧʫʦʧʪʫʵ ʬʨʧʫʩʞʚʤʞʦʡʸ ʬʠʚʞʣʪʣʡʮ ʫʞʩʥʡʦʧʛ ʩʧʝʪʫʛʙ ʛ ʧʰʞʩʣʙʮ 

ʌʠʚʞʣʪʣʡʢ ʫʞʩʥʡʦ ʉʬʪʪʣʡʢ ʙʦʙʤʧʜ ɺʡʤʡʦʜʛʙʤʵʦʙʸ ʭʧʩʥʙ ʐʙʪʫʧʫʦʧʪʫʵ (%) 

ʘʢʘ, ʫʢʘ  ɹʨʘʪ ʩʪʘʨʰʠʡ/ʤʣʘʜʰʠʡ ʙʨʘʪ 9 

ʦʧʘ, ʩʳʥʛʠʣ ʉʝʩʪʨʘ ʩʪʘʨʰʘʷ/ʤʣʘʜʰʘʷ ʩʝʩʪʨʘ 6 

 
ʋʟʙʝʢʩʢʠʝ ʪʝʨʤʠʥʳ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʝʥʦʩʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʜʣʷ ʵʪʠʢʝʪʥʦʛʦ ʦʙʨʘʱʝ-

ʥʠʷ ʚ ʨʝʯʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʫʚʘʞʝʥʠʷ ʢ ʩʪʘʨʰʠʤ ʚ ʘʚʪʦʨʩʢʦʤ ʧʦʚʝʩʪʚʦʚʘʥʠʠ: çɼʘʚʣʷʪʙʝʢ ʘʢʘ 
ʣʦʤʘʝʪ ʣʝʧʝʰʢʫè [3, ʩ. 45]; çʉʘʦʜʘʪ ʦʧʘ: ñʅʝ ʫʨʦʥʠ ʭʣʝʙòè; çɼʠʣʙʘʨ ʦʧʘ ʧʦʪʨʘʪʠʣʘ 38 ʨʫʙʣʝʡè. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʘʧʝʣʣʷʪʠʚʘ çʠʤʷ + ʘʢʘ/ʦʧʘè ʚ ʫʟʙʝʢʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʝ ʪʨʝʙʫʝʪ ʨʦʜʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʫʩ-
ʩʢʠʭ ʦʙʨʘʱʝʥʠʡ ʙʨʘʪ, ʩʝʩʪʨʘ, ʦʪʝʮ ʠ ʜʨ. ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ ʨʦʜʩʪʚʘ ʧʨʠ 
ʦʙʨʘʱʝʥʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʥʦʨʤʫ ʤʝʥʪʘʣʠʪʝʪʘ: ʢʦʣʣʝʢʪʠʚʠʟʤ, ʧʦʯʪʝʥʠʝ ʢ ʩʪʘʨʰʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʣʠʥʛʚʠʟʤ ʩʦʭʨʘʥʷʝʪ ʠʜʝʥʪʠʯʥʦʩʪʴ: ʨʫʩʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʨʦʜʩʪʚʘ ʘʜʘʧʪʠʨʫʝʪ-
ʩʷ, ʫʩʠʣʠʚʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʧʘʤʷʪʠ. ɺ ʨʫʩʩʢʦʡ ʨʝʯʠ ʞʠʪʝʣʝʡ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʪʝʨʤʠʥʳ ʨʦʜ-
ʩʪʚʘ ʧʨʝʜʩʪʘʶʪ ʢʘʢ ʤʘʨʢʝʨ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʷʭ (ʪʘʙʣ. 3). 

 
ʋʙʚʤʡʯʙ 3 

ʄʡʦʜʛʧʣʬʤʵʫʬʩʧʤʧʜʡʰʞʪʣʡʢ ʙʦʙʤʡʠ ʫʞʩʥʡʦʧʛ ʩʧʝʪʫʛʙ ʛ ʩʬʪʪʣʧʢ ʩʞʰʡ ʬʠʚʞʣʡʪʫʙʦʯʞʛ  

ʍʬʦʣʯʡʸ ʈʩʡʥʞʩ ʃʬʤʵʫʬʩʦʴʢ ʣʧʝ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʇʨʘʚʥʫʢ ʇʦʢʦʣʝʥʯʝʩʢʘʷ ʮʝʧʴ 

ʕʪʠʢʝʪʥʘʷ ɼʘʚʣʷʪʙʝʢ ʘʢʘ ʋʚʘʞʝʥʠʝ ʢ ʩʪʘʨʰʠʤ 

ʅʘʨʨʘʪʠʚʥʘʷ ʙʘʙʫʰʢʘ ʧʦ ʦʪʮʫ ʇʘʪʨʦʥʠʤʠʷ (ʘʚʣʦʜ) 

 
ʂʦʤʧʣʝʢʩʥʳʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʯʝʨʢʦʚ ɾ. ɸʟʠʤʦʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ 

ʪʝʨʤʠʥʘʭ ʨʦʜʩʪʚʘ ʢʘʢ ʠʥʜʠʢʘʪʦʨʝ ʨʫʩʩʢʦ-ʫʟʙʝʢʩʢʦʛʦ ʙʠʣʠʥʛʚʠʟʤʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʘʜʘʧʪʘ-
ʮʠʶ ʨʫʩʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʨʦʜʩʪʚʘ ʧʦʜ ʫʟʙʝʢʩʢʠʡ ʢʦʜ (ʘʚʣʦʜ, ʩʪʘʨʰʠʥʩʪʚʦ), ʩʦʭʨʘʥʷʷ ʩʦʮʠʘʣʴʥʳʝ 
ʥʦʨʤʳ ʚ ʧʦʣʠʵʪʥʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʷʪʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ ʢʦʨʧʫ-
ʩʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʫʩʪʥʦʡ ʨʝʯʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʫʟʙʝʢʠʩʪʘʥʮʝʚ, ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 
ʘʥʘʣʠʟʦʤ ʩʠʪʫʘʮʠʠ ʨʫʩʩʢʦ-ʢʘʟʘʭʩʢʦʛʦ ʠ ʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʦʛʦ ʙʠʣʠʥʛʚʠʟʤʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʨʘʛ-
ʤʘʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǩǲǪǻǱǲǯǬǭ-ǫǟǯǩǧǯǭǡǟǬǬǟǾ ǪǤǩǰǧǩǟ 
ǮǯǤǣǫǤǱǬǭ-ǡǤǸǤǰǱǡǤǬǬǭǢǭ ǫǧǯǟ ǡ 
ǯǭǫǟǬǤ ǣ, ǯǲǠǧǬǭǨ ©Ǭǟ ǰǭǪǬǤǶǬǭǨ 
ǰǱǭǯǭǬǤ ǲǪǧǵǺ¹ 

ǠǿȔȑȇȞȏȍȁǿ ǩǿȋȇȊǿ ǧȔȑȇȞȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʨʫʩʝʥʢʦ ʅʘʪʘʣʠʷ ʄʠʭʘʡʣʦʚʥʘ 
ʢ. ʬʠʣ. ʥ., ʜʦʮ. 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: cʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʢʫʣʴʪʫʨʥʦ-ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʠ ʧʨʝʜʤʝʪʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʛʦ 
ʤʠʨʘ ʚ ʨʦʤʘʥʝ ɼʠʥʳ ʈʫʙʠʥʦʡ çʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳè. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʣʝʢʩʠʢʠ, 
ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʚ ʩʦʟʜʘʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʧʨʝʜʤʝʪʥʳʭ ʥʦʤʠʥʘʮʠʡ ʚ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʢʦʣʦʨʠʪʘ, ʢʫʣʴʪʫʨʥʦʡ 
ʧʘʤʷʪʠ ʠ ʙʳʪʦʚʦʡ ʩʨʝʜʳ ʊʘʰʢʝʥʪʘ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʨʝʪʥʳʭ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʬʫʥʢʮʠʠ ʜʘʥʥʦʡ ʣʝʢʩʠʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʷ, ʧʨʝʜʤʝʪʥʘʷ ʣʝʢʩʠʢʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʫʣʴʪʫʨ-
ʥʘʷ ʤʘʨʢʠʨʦʚʘʥʥʦʩʪʴ, ɼʠʥʘ ʈʫʙʠʥʘ, ʊʘʰʢʝʥʪ 

 
CULTURALLY MARKED VOCABULARY OF THE OBJECTIVE-MATERIAL WORLD IN D. RUBINA'S 

NOVEL "ON THE SUNNY SIDE OF THE STREET"  
 

Bakhtiyarova Kamila Ikhtiyarovna 
 

 Scientific supervisor: Marusenko Natalia Mikhailovna  

 
ɺʦʧʨʦʩ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʷʟʳʢʘ ʠ ʢʫʣʴʪʫʨʳ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʪʝʢʩʪʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ ʯʘʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʢʦʥʢʨʝʪʥʳʭ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ - ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʝʢʩʠʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʪʝ-
ʨʠʘʣʴʥʳʤ ʤʠʨʦʤ. ʃʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʠ ʠʭ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʨʝʘʣʠʟʫʷ ʢʫʤʫʣʷʪʠʚʥʫʶ 
ʬʫʥʢʮʠʶ ʷʟʳʢʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʣʝʢʩʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʷʟʳʢʘ ʘʚʪʦʨ ʚʦʩʩʦʟʜʘʝʪ ʤʝʥʪʘʣʴʥʳʝ ʮʝʥ-
ʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʮʠʫʤʘ ʠ ʨʝʧʨʝʟʝʥʪʠʨʫʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʫʣʴʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ [1, ʩ. 4].  

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʴʥʘ ʧʨʦʟʘ ɼʠʥʳ ʈʫʙʠʥʦʡ: ʧʨʝʜʤʝʪʥʘʷ ʜʝʪʘʣʴ ʚ ʝʸ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʥʝ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʧʠʩʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʘ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʩʤʳʩʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʣʶʯʝʚʦʡ ʢʘʪʝ-
ʛʦʨʠʝʡ ʜʣʷ ʚʦʩʩʦʟʜʘʥʠʷ ʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʵʪʦʤ ʚʳʩʪʫʧʘʝʪ ʢʫʣʴʪʫʨʥʦ-
ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʣʝʢʩʠʢʘ. ʇʦʜ ʢʫʣʴʪʫʨʥʦ-ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʦʡ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦ-
ʢʫʧʥʦʩʪʴ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ (ʩʣʦʚ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʚʳʨʘʞʝʥʠʡ), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʥʘʮʠʦ-
ʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʥʘʯʝʥʠʷ ʠ ʦʪʨʘʞʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʯʝʨʪʳ ʢʫʣʴʪʫʨʳ, ʤʝʥʪʘʣʴʥʦʩʪʠ ʠ ʦʙ-
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ʨʘʟʘ ʞʠʟʥʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʪʥʦʷʟʳʢʦʚʦʡ ʦʙʱʥʦʩʪʠ, ʝʜʠʥʠʮʳ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠ-
ʬʠʢʠ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʣʠʷʤʠ, ʪʨʘʜʠʮʠʷʤʠ, ʠʩʪʦʨʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠ-
ʝʤ ʥʘʨʦʜʘ [2, ʩ. 901; 3, ʩ. 122]. 

ʊʝʢʩʪ ʨʦʤʘʥʘ çʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳè ɼʠʥʳ ʈʫʙʠʥʘ [4] ʠʟʦʙʠʣʫʝʪ ʢʫʣʴʪʫʨʥʦ-
ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʦʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʬʠʢʩʠʨʫʶʪ ʵʣʝʤʝʥʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʳʪʘ, ʩʦʮʠ-
ʘʣʴʥʦʡ ʩʨʝʜʳ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʆʩʪʘʚʘʷʩʴ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ çʯʫʞʠʤʠè ʜʣʷ  ʯʠʪʘʪʝʣʷ, 
ʜʘʥʥʳʝ ʝʜʠʥʠʮʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʧʦʜʘʶʪʩʷ ʢʘʢ ʵʢʟʦʪʠʯʝʩʢʠʝ ʚʩʪʘʚʢʠ: ʦʥʠ ʝʩʪʝʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʳ ʚ 
ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʜʝʡʩʪʚʠʝ, ʦʧʠʩʘʥʠʝ ʠ ʚʦʩʧʨʠʷʪʠʝ ʧʝʨʩʦʥʘʞʝʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
ʯʠʪʘʪʝʣʴ ʧʦʩʪʝʧʝʥʥʦ çʚʭʦʜʠʪè ʚ ʯʫʞʫʶ ʢʫʣʴʪʫʨʥʫʶ ʩʨʝʜʫ, ʦʩʚʘʠʚʘʷ ʝʸ ʠʟʥʫʪʨʠ - ʛʣʘʟʘʤʠ ʛʝʨʦʝʚ ʧʨʦʠʟ-
ʚʝʜʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʣʝʢʩʠʢʘ ʚ ʨʦʤʘʥʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʧʨʝʜʤʝʪ-
ʥʳʤ ʤʠʨʦʤ. ʏʝʨʝʟ ʥʘʠʤʝʥʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʳʪʘ, ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʠʱʠ ʠ ʦʜʝʞʜʳ ʚʦʩʩʦʟʜʘʸʪʩʷ ʢʦʥ-
ʢʨʝʪʥʳʡ, ʫʟʥʘʚʘʝʤʳʡ ʊʘʰʢʝʥʪ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʨʝʘʣʴʥʦʝ ʤʝʩʪʦ ʠ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʧʘʤʷʪʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʨʝʘʣʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʷʟʳʢʦʤ ʠ ʢʫʣʴʪʫʨʦʡ: ʦʥʠ ʬʠʢʩʠ-
ʨʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʝ ʧʝʨʝʞʠ-
ʚʘʥʠʝ ʵʪʦʛʦ ʤʠʨʘ. 

ʈʦʤʘʥ çʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳè [4] ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʩʦʙʳʡ ʪʠʧ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥ-
ʩʪʚʘ, ʛʜʝ ʛʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʝʟ ʧʣʦʪʥʫʶ ʩʝʪʴ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʋʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʨʦʠʟ-
ʚʝʜʝʥʠʷ ʊʘʰʢʝʥʪ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ ʦʱʫʪʠʤʳʭ ʵʣʝʤʝʥʪʦʚ: çʛʣʠʥʦʙʠʪʥʳʝé ʟʘ-
ʙʦʨʳ, ʩʘʤʘʥʥʳʝ ʧʝʨʝʫʣʢʠ, ʚʝʯʝʨʥʠʡ ʙʘʟʘʨ, ʤʘʚʟʦʣʝʠ, ʤʝʯʝʪʠè [4, ʩ. 6] ð ʚʩʝ ʵʪʦ ʟʘʜʘʝʪ ʚʠʟʫʘʣʴʥʳʡ 
ʬʦʥ ʠ ʢʫʣʴʪʫʨʥʳʝ çʢʦʦʨʜʠʥʘʪʳè ʪʝʢʩʪʘ. 

ʆʩʦʙʝʥʥʦ ʦʨʛʘʥʠʯʥʘ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʜʘʥʥʘʷ ʣʝʢʩʠʢʘ ʚ ʵʧʠʟʦʜʘʭ, ʛʜʝ ʘʚʪʦʨ ʚʦʩʩʦʟʜʘʸʪ ʧʦʚʩʝ-
ʜʥʝʚʥʫʶ ʩʨʝʜʫ ʛʦʨʦʜʘ: ʚ ʜʝʪʘʣʷʭ ʜʚʦʨʦʚʦʛʦ ʫʢʣʘʜʘ, ʜʦʤʘʰʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʨʠʚʳʯʥʳʭ ʬʦʨʤ ʞʠʟʥʠ, 
ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʊʘʰʢʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʦʱʫʪʠʤʳʤ ʠ çʦʙʞʠʪʳʤè. ʇʨʠ ʦʧʠʩʘʥʠʠ ʫʟʙʝʢʩʢʦʛʦ ʜʚʦʨʘ ʚʚʦʜʷʪʩʷ 
ʪʘʢʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ, ʢʘʢ ʙʘʣʭʘʥʘ, ʘʡʚʘʥ, ʘʨʳʢ, ʢʫʨʧʘʯʠ, ʪʘʥʜʳʨ. ʇʨʠʯʸʤ ʠʭ ʟʥʘʯʝʥʠʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʥʝ 
ʯʝʨʝʟ ʨʘʟʚʝʨʥʫʪʳʝ ʧʦʷʩʥʝʥʠʷ, ʘ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪ ʠ ʢʨʘʪʢʠʝ ʘʚʪʦʨʩʢʠʝ ʫʪʦʯʥʝʥʠʷ: çʵʪʦ ʙʘʣʢʦʥ - ʥʝ ʙʘʣ-
ʢʦʥé ʥʝ ʘʥʪʨʝʩʦʣʴé ʘ ʥʝʯʪʦ ʚʨʦʜʝ ʧʨʠʩʪʨʦʡʢʠ ʥʘʚʝʨʭʫé ʪʘʢ ʯʪʦ ʜʦʤ ʪʦʛʜʘ ʢʘʟʘʣʩʷ ʜʚʫʭʵʪʘʞ-
ʥʳʤéè [4, ʩ. 33]. ɸʡʚʘʥ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʦʪʜʳʭʘ, ʛʜʝ çʩʧʘʣʠ, ʧʨʠ-
ʥʠʤʘʣʠ ʛʦʩʪʝʡè, ʘʨʳʢ ʟʘʜʘʸʪ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʠ ʘʢʫʩʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ʜʚʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʥʝʛʦ çʰʣʘ ʧʨʦ-
ʭʣʘʜʘè, ʘ ʪʘʥʜʳʨ ʦʢʘʟʳʚʘʝʪʩʷ ʮʝʥʪʨʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ: çʚ ʥʝʡ 
ʧʝʢʣʠ ʣʝʧʝʰʢʠ, ʩʘʤʩʫéè [4, ʩ. 34]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪ ʮʝʣʦʩʪʥʫʶ ʤʦʜʝʣʴ ʢʫʣʴʪʫʨ-
ʥʦ ʦʩʚʦʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʢʘʞʜʘʷ ʜʝʪʘʣʴ ʦʢʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʛʨʫʞʝʥʥʦʡ. 

ʉʦʦʪʥʝʩʸʥʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʛʦ ʤʠʨʘ ʩ ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʴʶ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʚ ʵʧʠʟʦʜʘʭ, ʩʚʷʟʘʥʥʳʭ 
ʩ ʜʝʪʩʪʚʦʤ ʛʝʨʦʠʥʠ, ʛʜʝ ʢʦʥʢʨʝʪʥʘʷ ʚʝʱʝʩʪʚʝʥʥʘʷ ʜʝʪʘʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʝʥʠʝ ʥʦʩʠʪʝʣʷ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʦʪʨʘʞʝʥʠʷ ʧʨʦʞʠʪʦʛʦ ʚʨʝʤʝʥʠ. ʇʦʢʘʟʘʪʝʣʴʥʘ ʩʮʝʥʘ ʧʨʝʙʳʚʘʥʠʷ ʂʘʪʠ ʚ ʜʦʤʝ ʍʘʜʠʯʠ: 
ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʟʜʝʩʴ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʦʢʨʫʛ ʩʦʙʳʪʠʡ, ʩʢʦʣʴʢʦ ʚʦʢʨʫʛ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 
ʦʨʠʝʥʪʠʨʦʚ - çʮʚʝʪʘʩʪʳʭ ʢʫʨʧʘʯʝʡè, ʙʘʣʭʘʥʳ, ʧʠʘʣʳ ʩ ʢʘʪʳʢʦʤ, ʣʝʧʸʰʢʠ [4, ʩ. 29-31]. ʕʪʠ ʵʣʝʤʝʥʪʳ 
ʥʝ ʧʨʦʩʪʦ ʜʝʪʘʣʠ ʬʦʥʘ, ʘ ʩʚʦʝʦʙʨʘʟʥʳʝ ʩʤʳʩʣʦʚʳʝ ʦʧʦʨʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʸʪʩʷ ʩʦʩʪʦʷʥʠʝ ʛʝʨʦ-
ʠʥʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʦʬʦʨʤʣʷʝʪʩʷ ʝʸ ʚʦʩʧʨʠʷʪʠʝ ʥʦʚʦʛʦ, ʯʫʞʦʛʦ, ʥʦ ʩʧʘʩʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʘʞʥʦ, ʯʪʦ ʧʨʝʜʤʝʪʳ ʟʜʝʩʴ ʩʚʷʟʘʥʳ ʩ ʪʝʣʝʩʥʳʤ ʠ ʯʫʚʩʪʚʝʥʥʳʤ ʦʧʳʪʦʤ: ʘʚʪʦʨ ʚʩʧʦʤʠʥʘʝʪ ʟʘʧʘʭ 
ʢʫʨʧʘʯʝʡ (çʥʝʙʦʣʴʰʠʭ, ʧʨʦʩʪʝʛʘʥʥʳʭ ʚʨʫʯʥʫʶ, ʚʘʪʥʳʭ ʦʜʝʷʣè) [4, c. 33], ʦʩʦʙʳʡ ʰʘʨʤ ʙʘʣʭʘʥʳ, ʦʪʢʫ-
ʜʘ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ ʟʚʝʟʜʳ ʥʘ ʫʟʦʨʯʘʪʦʤ ʥʝʙʝ [4, c. 34] - ʚʩʸ ʵʪʦ ʬʦʨʤʠʨʫʝʪ ʦʩʦʙʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ 
ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʞʠʟʥʠ. ʏʝʨʝʟ ʵʪʫ ʜʝʪʘʣʴʥʦ ʧʨʦʧʠʩʘʥʥʫʶ ʚʝʱʝʩʪʚʝʥʥʫʶ ʢʦʥʢʨʝʪʠʢʫ ʚ ʪʝʢʩʪʝ 
ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʝʦʜʦʣʝʥʠʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ: çʧʨʝʜʝʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠè ʠ 
ʧʦʩʪʝʧʝʥʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. ʊʘʰʢʝʥʪʩʢʠʡ ʜʚʦʨ ʧʨʝʜʩʪʘʝʪ ʜʣʷ ʛʝʨʦʠʥʠ (ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʯʠʪʘ-
ʪʝʣʷ) ʢʘʢ ʤʝʩʪʦ ʟʘʱʠʪʳ ʠ ʧʨʠʥʷʪʠʷ, ʪʘʰʢʝʥʪʩʢʠʡ ʜʚʦʨ- ʵʪʦ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 
ʪʦʯʢʘ,  ʦʥ ʦʩʤʳʩʣʠʚʘʝʪʩʷ ʢʘʢ ʩʠʤʚʦʣ çʞʠʟʥʠ ʧʦʜʘʨʝʥʥʦʡè [4, ʩ. 32]. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʣʝʢʩʠʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʝʜʦʡ. ʅʘʧʨʠʤʝʨ, ʦʧʠʩʘʥʠʝ ʫʟʙʝʢʩʢʦʡ 
ʣʝʧʸʰʢʠ ʩʪʨʦʠʪʩʷ ʯʝʨʝʟ ʩʝʥʩʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: çʢʨʫʛʣʘʷ, ʚ ʧʦʜʧʘʣʠʥʘʭé ʩ ʦʙʦʞʞʸʥʥʳʤʠ ʟʨy-
ʥʳʰʢʘʤʠ ʪʤʠʥʘè [4, ʩ. 34], ʘ ʢʘʪʳʢ - çʧʨʦʭʣʘʜʥʘʷ ʢʠʩʣʦʚʘʪʘʷ ʤʘʩʩʘ, ʧʦʭʦʞʘʷ ʥʘ ʞʠʜʢʠʡ ʩʪʫʜʝʥʴ ʠʟ 
ʢʣʝʷ, ʘ ʝʱʝ ʥʘ ʜʦʚʦʝʥʥʳʡ ʢʝʬʠʨè [4, c. 30]. ɺ ʦʧʠʩʘʥʠʝ ʣʝʧʸʰʢʠ ʠ ʩʘʤʩʳ ʘʚʪʦʨ ʚʧʣʝʪʘʝʪ ʦʱʫʱʝʥʠʷ, 
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ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ: ʞʘʨ ʧʝʯʠ, ʟʘʧʘʭ ʪʝʩʪʘ, ʤʦʤʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʭʣʝʙʘ. ɿʜʝʩʴ ʢʘʞʜʦʝ ʧʨʝʜʤʝʪ-
ʥʦʝ ʩʣʦʚʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʥʦʤʠʥʘʮʠʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʦʩʠʪʝʣʝʤ ʯʫʚʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʬʦʨʤʠʨʫʷ 
ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʫʩʠʣʠʚʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʯʠʪʘʪʝʣʷ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʘ ʧʨʝʜʤʝʪʥʘʷ ʣʝʢʩʠʢʘ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢ, ɸʣʘʡʩʢʠʡ 
ʨʳʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʤʝʩʪʦ, ʛʜʝ çʩʤʝʰʘʣʠʩʴ ʷʟʳʢʠ-ʥʘʨʝʯʴʷ, ʪʨʷʧʴʸ, ʪʘʟʳ, ʦʩʣʳ, ʘʨʙʳ, ʣʶʜʠè [4, ʩ. 
28]. ʇʝʨʝʯʠʩʣʠʪʝʣʴʥʳʡ ʨʷʜ ʟʜʝʩʴ ʚʳʧʦʣʥʷʝʪ ʦʩʦʙʫʶ ʬʫʥʢʮʠʶ: ʦʥ ʧʝʨʝʜʘʸʪ ʦʱʫʱʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʡ 
ʜʣʷ ʵʪʦʛʦ ʤʝʩʪʘ ʠʟʙʳʪʦʯʥʦʩʪʠ ʠ ʭʘʦʪʠʯʥʦʩʪʠ, ʛʜʝ ʚʝʱʠ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʢʘʤʠ ʢʫʣʴʪʫʨʥʦʡ ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ 
ʛʦʨʦʜʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʪʦʨʛʦʚʳʭ ʨʷʜʦʚ: çʚ ʛʣʫ-
ʙʠʥʝ ʣʘʚʦʢ - ʰʪʘʙʝʣʷ ʨʘʟʥʦʚʝʣʠʢʠʭ ʩʫʥʜʫʢʦʚ, ʧʨʝʧʦʷʩʘʥʥʳʭ ʮʚʝʪʥʳʤʠ ʤʝʜʥʳʤʠ ʠ ʞʝʩʪʷʥʳʤʠ ʧʦʷ-
ʩʘʤʠ, ʩʚʝʞʝʩʪʨʫʛʘʥʥʳʝ ʣʶʣʴʢʠ-ʙʝhʠʢʠ ʜʣʷ ʤʣʘʜʝʥʮʝʚ, ʚʝʜʨʘ-ʪʘʟʳ ʣʶʙʳʭ ʨʘʟʤʝʨʦʚé ɼʦʱʘʪʳʝ ʟʘ-
ʙʦʨʳ ʟʘʭʣʝʩʪʥʫʪʳ ʮʚʝʪʘʩʪʳʤʠ ʚʦʣʥʘʤʠ ʩʶʟʘʥʝ ʠ ʢʦʚʨʦʚè [4, ʩ. 28-29]. ɺ ʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʧʨʝʜ-
ʤʝʪʥʘʷ ʣʝʢʩʠʢʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʧʨʠʥʮʠʧʫ ʥʘʩʣʦʝʥʠʷ, ʛʜʝ ʢʘʞʜʳʡ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʜʦʧʦʣʥʷʝʪ ʦʙʱʫʶ 
ʢʘʨʪʠʥʫ ʠ ʫʩʠʣʠʚʘʝʪ ʦʱʫʱʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʪʘʢʦʤ ʨʘʢʫʨʩʝ ʨʳʥʦʢ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 
ʯʠʪʘʪʝʣʝʤ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ çʩʨʝʟ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠè, ʛʜʝ ʯʝʨʝʟ ʧʨʝʜʤʝʪʳ ʧʨʦʩʪʫʧʘʶʪ ʩʣʝʜʳ ʠʩʪʦʨʠʠ ʠ 
ʢʫʣʴʪʫʨʥʦʡ ʧʘʤʷʪʠ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʣʝʢʩʠʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʜʝʞʜʦʡ: ʯʘʧʘʥ, ʪʶʙʝʪʝʡʢʘ, ʯʘʣʤʘ [4, 37-38]. ʋʧʦʤʷ-
ʥʫʪʳʝ ʘʚʪʦʨʦʤ çʚʩʢʦʣʴʟʴè, ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʟʨʠʪʝʣʴʥʳʡ ʦʙʣʠʢ ʫʟʙʝʢʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʘʩʳʱʝʥʥʦʡ 
ʢʦʣʦʨʠʪʥʳʤʠ, ʢʦʥʪʨʘʩʪʥʳʤʠ ʠ ʞʠʚʳʤʠ ʜʝʪʘʣʷʤʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʪʨʘ-
ʜʠʮʠʦʥʥʦʩʪʴ, ʤʥʦʛʦʣʶʜʥʦʩʪʴ ʠ ʯʫʚʩʪʚʝʥʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʏʝʨʝʟ ʥʠʭ ʯʠʪʘʪʝʣʴ ʦʱʫ-
ʱʘʝʪ ʨʠʪʤ ʫʣʠʯʥʦʡ ʞʠʟʥʠ: ʧʝʨʩʦʥʘʞʠ ʥʝ ʧʨʦʩʪʦ çʦʜʝʪʳè ʚ ʯʘʧʘʥʳ - ʦʥʠ ʩʠʜʷʪ ʚ ʯʘʡʭʘʥʘʭ, ʚʝʜʫʪ ʥʝ-
ʩʧʝʰʥʳʝ ʨʘʟʛʦʚʦʨʳ, ʧʨʦʚʦʜʷʪ ʚʨʝʤʷ ʚ ʧʳʰʫʱʝʤ ʞʘʨʦʤ ʛʦʨʦʜʝ, ʘ ʯʘʧʘʥ çʫʜʝʨʞʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 
ʪʝʣʘè [4, ʩ. 37]. ɼʦʧʦʣʥʷʶʪ ʵʪʦʪ ʨʷʜ ʢʦʩʳʥʢʠ ʠ ʩʪʘʨʳʝ ʤʘʡʢʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʦʪʥʦʩʷʪʩʷ 
ʫʞʝ ʩ ʩʦʚʝʪʩʢʦʡ ʧʦʚʩʝʜʥʝʚʥʦʩʪʴʶ ʠ ʠʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʧʣʘʩʪʦʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʧʣʘʩʪʳ ʩʦʩʫʱʝʩʪʚʫʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʪʝʢʩʪʘ, 
ʠ ʩʦʚʝʪʩʢʠʡ ʙʳʪ ʩ ʝʛʦ çʜʝʨʤʘʪʠʥʦʚʳʤ ʩʪʦʣʦʤè, çʯʝʰʩʢʦʡ ʢʘʬʝʣʴʥʦʡ ʧʣʠʪʢʦʡè, çʧʦʜʨʘʤʥʠʢʘʤʠè ʠ 
çʢʦʨʦʙʢʘʤʠ ʩ ʧʘʩʪʝʣʴʶè ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʚʦʩʪʦʯʥʳʤʠ ʨʝʘʣʠʷʤʠ. ʀʭ ʩʦʯʝʪʘʥʠʝ ʧʨʠʜʘʸʪ ʠʟʦʙʨʘ-
ʞʘʝʤʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʦʱʫʱʝʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʝʡ ʩʣʦʞʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʦʥ 
ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʫʤʝʩʪʥʦ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ʅ.ɺ. ɸʣʝʢʩʝʝʚʫ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʚ ʠʩ-
ʩʣʝʜʫʝʤʦʤ ʨʦʤʘʥʝ ɼ. ʈʫʙʠʥʦʡ ʊʘʰʢʝʥʪ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʬʝʥʦʤʝʥ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʟʠʣʠʩʴ ʠʩʪʦʨʠʯʝʩʢʠʝ 
ʩʫʜʴʙʳ ʈʦʩʩʠʠ, ʵʪʦ çɻʦʨʦʜ-ɺʘʚʠʣʦʥè, ʦʙʫʩʣʦʚʣʝʥʥʳʡ çʚʝʪʨʘʤʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʪʨʷʩʝʥʠʡè, ʛʜʝ çʢʫʩʢʠ 
ʤʠʨʘè ʥʠʢʦʛʜʘ ʥʝ ʩʣʫʯʘʡʥʳ, ʘ ʩʢʦʚʘʥʳ ʩʠʥʪʝʟʦʤ [5, ʩ.127]. 

ɺʥʠʤʘʥʠʝ ʢ ʜʝʪʘʣʷʤ (ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʙʳʪʦʚʳʤ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʦʜʥʦʤ ʵʧʠʟʦʜʝ ʦʜ-
ʥʦʚʨʝʤʝʥʥʦ ʚʦʩʩʦʟʜʘʪʴ ʵʧʦʭʫ ʠ ʧʝʨʝʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʛʝʨʦʝʚ, ʦʪʨʘʞʘʝʪ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ ɼʠʥʦʡ ʈʫʙʠʥʦʡ. ɺ ʵʪʦʤ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʠʜʠʦʩʪʠʣʴ ʘʚʪʦʨʘ - ʩ ʝʛʦ 
ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʥʝʦʙʳʯʘʡʥʳʤ ʢʦʣʦʨʠʪʦʤ [6, ʩ. 273].  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʠʥʪʦʥʘʮʠʷ ʧʦʚʝʩʪʚʦʚʘʥʠʷ: ɼ. ʈʫʙʠʥʘ ʥʝ ʩʪʨʝʤʠʪʩʷ ʧʦʜʯʝʨʢʥʫʪʴ 
çʯʫʞʜʦʩʪʴè ʦʧʠʩʳʚʘʝʤʦʡ ʩʨʝʜʳ, ʥʝ ʘʢʮʝʥʪʠʨʫʝʪ ʝʸ ʵʢʟʦʪʠʯʥʦʩʪʴ, ʘ, ʥʘʧʨʦʪʠʚ, ʧʦʢʘʟʳʚʘʝʪ ʝʸ ʢʘʢ ʚʥʫʪ-
ʨʝʥʥʝ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʠ ʧʨʠʚʳʯʥʳʡ ʤʠʨ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʘʞʝ ʥʝʟʥʘʢʦʤʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʩʣʦʚʘ 
ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʙʝʟ ʥʘʧʨʷʞʝʥʠʷ. ʆʥʠ ʚʩʪʨʦʝʥʳ ʚ ʪʢʘʥʴ ʪʝʢʩʪʘ ʪʘʢ, ʯʪʦ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʦ-
ʛʦ ʦʧʳʪʘ ʯʪʝʥʠʷ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʥʦ-ʤʘʨʢʠʨʦʚʘʥʥʘʷ ʣʝʢʩʠʢʘ 
ʧʨʝʜʤʝʪʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʤʠʨʘ ʟʘʥʠʤʘʝʪ ʚ ʨʦʤʘʥʝ çʅʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳè ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 
ʤʝʩʪ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʪʘʢʠʝ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ ʬʦʨʤʠʨʫʝʪʩʷ ʦʱʫʱʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʠʟʦʙʨʘʞʘʝʤʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ: ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʛʦʨʦʜ ʚ ʝʛʦ ʢʦʥʢʨʝʪʥʦʩʪʠ, ʦʱʫʪʠʪʴ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʫʶ ʩʨʝʜʫ, ʧʦ-
ʯʫʚʩʪʚʦʚʘʪʴ ʨʠʪʤ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʧʨʦʩʪʳʭ ʣʶʜʝʡ. ʏʝʨʝʟ ʥʠʭ ʚ ʪʝʢʩʪʝ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʣʠʢ ʊʘʰʢʝʥ-
ʪʘ, ʝʛʦ ʢʫʣʴʪʫʨʥʘʷ ʧʘʤʷʪʴ, ʟʘʢʨʝʧʣʸʥʥʘʷ ʚ ʚʝʱʘʭ, ʧʨʠʚʳʯʢʘʭ ʠ ʬʦʨʤʘʭ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 
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ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʢʨʝʧʣʷʝʪ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ 

ʧʨʘʚʘ ʥʘ ʪʦʚʘʨʥʳʡ ʟʥʘʢ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʩʘʤʳʤʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʚʣʷʶʪʩʷ ʠʟʲʷʪʠʝ ʠʟ 
ʦʙʨʘʱʝʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʢʦʥʪʨʘʬʘʢʪʥʳʭ ʪʦʚʘʨʦʚ, ʚʳʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʫʜʘʣʝʥʠʝ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ ʩ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʳʚʝʩʦʢ ʠ ʪ.ʜ. 

ʂʦʤʧʝʥʩʘʮʠʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʟʘʱʠʪʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʧʨʘʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ ʟʘ-
ʢʦʥʘ [7, 140-148]. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʥʘʨʫ-
ʰʝʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚʘʭ. ɿʘʢʨʝʧʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʦ, ʧʨʘʚʠʣʘ ʝʝ ʨʘʩʯʝʪʘ ʥʝ ʚʩʝʛʜʘ ʜʘʶʪ ʜʦʣʞ-
ʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʢʦʥʬʣʠʢʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʦʤʫ ʧʨʘʚʦ-
ʧʦʨʷʜʢʫ, ʫ ʦʙʣʘʜʘʪʝʣʷ ʝʩʪʴ ʧʨʘʚʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʭʘʨʘʢʪʝʨʦʤ 
ʧʦʥʝʩʝʥʥʳʭ ʠʤ ʫʙʳʪʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ ʧʨʘʚʦ-
ʦʙʣʘʜʘʪʝʣʴ ʚʧʨʘʚʝ ʠʩʪʨʝʙʦʚʘʪʴ ʜʚʦʡʥʫʶ ʩʫʤʤʫ ʦʪ ʩʪʦʠʤʦʩʪʠ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇ. 35 ʆʙʟʦʨʘ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʜʝʣʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʩʧʦʨʦʚ ʦ ʟʘʱʠʪʝ ʠʥʪʝʣʣʝʢ-
ʪʫʘʣʴʥʳʭ ʧʨʘʚ, ʫʪʚʝʨʞʜʝʥʥʦʤ ʇʨʝʟʠʜʠʫʤʦʤ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʲʷʩʥʷʝʪ ʧʨʦ-
ʙʣʝʤʫ ʫʩʣʦʚʠʡ ʦʙʩʫʞʜʝʥʠʷ ʧ. 4 ʩʪ. 1515 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʢʨʝʧʣʷʶʱʠʡ 
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ʠʥʪʝʨʚʘʣʳ ʠ ʧʨʘʚʠʣʘ ʨʘʟʤʝʨʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʟʘʯʘʩʪʫʶ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʜʨʫʛ ʜʨʫʛʫ. ʇʦ ʤʥʝʥʠʶ ʊ.ɺ. ɾʠ-
ʣʝʥʢʦʚʦʡ ʢʣʶʯʝʚʳʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʉʫʜʘ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʧʨʘʚʘʤ, ʢʦʪʦʨʦʝ ʛʦʚʦ-
ʨʠʪ ʥʘʤ çéʧʨʘʚʦ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠʤʝʥʥʦ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʶ éè [3]. ʆʥʦ 
ʥʦʩʠʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʧʨʘʚʘ. ʉʫʜ ʠʤʝʝʪ ʧʨʘʚʦ 
ʦʙʦʩʥʦʚʘʥʥʦ ʠʟʤʝʥʠʪʴ ʩʫʤʤʫ ʚʳʧʣʘʪʳ ʢʦʤʧʝʥʩʘʮʠʠ ʙʝʟ ʧʨʘʚʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʝʝ [6, 17-27]. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ï ʵʪʦ ʝʩʪʴ ʣʠ ʫ ʩʫʜʘ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 
ʩʥʠʞʝʥʠʷ ʩʫʤʤʳ ʢʦʤʧʝʥʩʘʮʠʠ? ɽʜʠʥʦʦʙʨʘʟʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʥʝʪ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʬʘʙʨʠ-
ʢʘ çʂʨʘʩʥʳʡ ʆʢʪʷʙʨʴè ʚʳʩʪʫʧʘʣʘ ʧʨʦʪʠʚ ʬʘʙʨʠʢʠ çʉʣʘʚʷʥʢʘè. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʩʫʜ ʠʩʭʦʜʠʣ ʠʟ ʪʦʛʦ, 
ʯʪʦ ʨʘʩʯʝʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʫʤʤʝ ʚ ʠʥʪʝʨʚʘʣʝ 10 ʪʳʩ. ï 5 ʤʣʥ.ʨʫʙ. ʇʨʠʯʠʥʘ ʟʘʢʨʝʧʣʝ-
ʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʨʝʩʳ ʣʠʮʘ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʘʚʦʤ. ʉʫʜ ʘʢʮʝʥʪʠʨʦʚʘʣ ʚʥʠʤʘʥʠʝ 
ʩʣʫʰʘʪʝʣʝʡ, ʯʪʦ ʧʫʥʢʪ 4 ʩʪʘʪʴʠ 1515 ɻʂ ʈʌ ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʜʚʫʭ ʚʠʜʘʭ ʢʦʤʧʝʥʩʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʜʠʥʘʢʦʚʦ 
ʧʨʠʤʝʥʠʤʳ ʚ ʩʣʫʯʘʷʭ ʥʘʨʫʰʝʥʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʧʨʘʚʘ ʥʘ ʪʦʚʘʨʥʳʡ ʟʥʘʢ. ʇʨʠ ʵʪʦʤ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ 
ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʛʦ ʧʨʘʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʢʦʤʧʝʥʩʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʩʫʤʤʘ ʢʦʤ-
ʧʝʥʩʘʮʠʠ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʛʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʩʪʨʦʝʥʘ ʥʘ ʨʘʩʯʝʪʝ ʜʚʦʡʥʦʡ 
ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ. ʉʣʝʜʫʝʪ ʥʝ ʟʘʙʳʚʘʪʴ ʧʨʦ ʧʨʝʜʝʣʳ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠ 
ʧʨʠʟʥʘʥʥʳʤʠ ʠʤ, ʢʘʢ ʩʦʨʘʟʤʝʨʥʳʝ. ʂʘʩʩʘʮʠʦʥʥʘʷ ʠʥʩʪʘʥʮʠʷ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ ʚ ʩʚʦʝʤ ʨʝʰʝʥʠʠ, ʯʪʦ 
ʩʫʜ ʧʨʝʜʳʜʫʱʝʡ ʠʥʩʪʘʥʮʠʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʫʤʝʥʴʰʠʣ ʩʫʤʤʫ ʢʦʤʧʝʥʩʘʮʠʠ, ʟʘʷʚʣʝʥʥʫʶ ʠʩʪʮʦʤ, ʠ ʦʪʤʝ-
ʥʠʣ ʧʨʝʜʳʜʫʱʠʝ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʝʱʝʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ [5]. 

ʂʘʨʜʠʥʘʣʴʥʦ ʠʥʦʝ ʚʠʜʝʥʠʝ ʤʳ ʥʘʰʣʠ ʚ ʜʝʣʝ ʆʆʆ çɸʣʝʢʩʘʥʜʨʦʚʳ ʧʦʛʨʝʙʘè ʧʨʦʪʠʚ ʆʆʆ çʃʦ-
ʛʦʩèè ʠ ʆʆʆ çʉʘʤʘʥè. ʇʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʫʜʫ ʨʘʟʤʝʨ ʢʦʤʧʝʥʩʘʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʠʟ 
ʜʚʦʡʥʦʡ ʩʪʦʠʤʦʩʪʠ ʢʦʥʪʨʘʬʘʢʪʥʦʛʦ ʪʦʚʘʨʘ. ʉʫʜ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʩʯʠʪʘʣ ʯʪʦ ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʟʘ ʥʝʮʝ-
ʣʝʚʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʠʩʭʦʜʷ ʠʟ ʪʨʝ-
ʙʦʚʘʥʠʡ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ. ʏʪʦ ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʪʦʤ, ʯʪʦ ʩʫ-
ʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ ʠ ʦʪ ʟʘʢʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʂʦʤʧʝʥʩʘʮʠʷ, ʢʘʢ ʦʜʥʘ ʠʟ ʤʝʨ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʠ, ʟʘʢʨʝʧʣʝʥʥʘʷ ʚ ʩʪ. 1515 ʛʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʦʟʤʝʱʘʝʪ 
ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʶ ʧʦʪʝʨʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ ʚ ʠʥʪʝʨʚʘʣʝ 
10 ʪʳʩ. ï 5 ʤʣʥ.ʨʫʙ. ʉʫʜ, ʚ ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʣʠʮʘ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʤ ʧʨʘʚʦʤ, ʥʝ ʣʠʰʝʥ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʳʩʢʘʪʴ ʚʦʟʤʝʱʝʥʠʝ ʩʫʤʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʤʝʥʴʰʝʤ 
ʨʘʟʤʝʨʝ, ʯʝʤ ʟʘʷʚʣʝʥʥʦʝ ʚ ʠʩʢʝ [4].  

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʷʭ ʙʳʣʦ ʯʝʪʢʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʩʫʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʪʮʦʤ ʥʘ ʦʩʥʦʚʝ ʧʧ. 2 ʧ. 4 ʩʪ. 1515 ɻʂ ʈʌ 
ʩʫʜʳ ʥʝ ʠʤʝʶʪ ʧʨʠʯʠʥ ʜʣʷ ʝʝ ʩʥʠʞʝʥʠʷ [1]. ʉ ʥʘʜʣʝʞʘʱʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ, ʚʝʣʠʯʠʥʘ ʪʘʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 
ʤʦʞʝʪ ʚʟʠʤʘʪʴʩʷ ʚ ʤʝʥʴʰʝʡ ʩʫʤʤʝ (ʨʘʟʤʝʨʝ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʷʚʣʝʥʥʳʤ ʠʩʢʦʤ [2].  

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʩʫʤʤʳ ʢʦʤʧʝʥʩʘʮʠʠ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʨʦʩʩʠʡʩʢʠʤ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʦʤ (ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ð ʵʪʦ ʜʚʫʢʨʘʪʥʳʡ ʨʘʟʤʝʨ ʩʪʦʠʤʦʩʪʠ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 
ʧʨʘʚʘ ʥʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ), ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥ-
ʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʢʦʥʬʣʠʢʪʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʥʝʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ ʜʨʫʛʦʛʦ. ɺ 
ʩʠʣʫ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʚʳʩʪʫʧʘʝʪ ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ, ʘ ʥʝ ʚʦʩʩʪʘʥʦʚʠ-
ʪʝʣʴʥʘʷ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝʩʤʦʪʨʝʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʧʦ ʟʘʢʦʥʫ ʧʨʦʝʢʪ ʢʦʤ-
ʧʝʥʩʘʮʠʠ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪʴ ʩʫʜʘʤ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʘ ʠʩʧʨʘʰʠʚʘʝ-
ʤʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦ ʣʶʙʦʤʫ ʫʩʤʦʪʨʝʥʠʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʝʝ ʨʘʩʯʝʪʘ. 
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ǮǯǭǴǭǥǣǤǬǧǤ ǰǪǲǥǠǺ ǡ ǭǯǢǟǬǟǴ 
ǡǬǲǱǯǤǬǬǧǴ ǣǤǪ ǯǭǰǰǧǨǰǩǭǨ ǳǤǣǤǯǟǵǧǧ 
ǧ ǩǺǯǢǺǦǰǩǭǨ ǯǤǰǮǲǠǪǧǩǧ8 ǮǯǭǠǪǤǫǺ ǧ 
ǮǤǯǰǮǤǩǱǧǡǺ ǰǭǡǤǯǷǤǬǰǱǡǭǡǟǬǧǾ 

ǟȈȃǿȏǿȊȇȄȁǿ ǣȇȌǿȏǿ 
 ʩʣʫʰʘʪʝʣʴ  

ɸʢʘʜʝʤʠʠ ʫʧʨʘʚʣʝʥʠʷ ʄɺɼ ʈʦʩʩʠʠ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʘʩʥʦʚʘ ɽʣʝʥʘ ʄʠʭʘʡʣʦʚʥʘ 
ʢ.ʶ.ʥ., ʜʦʮʝʥʪ 
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ʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙ-
ʣʠʢʠ, ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʣʫʞʙʳ, 
ʚʢʣʶʯʘʷ ʧʨʘʚʦʚʳʝ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʭʘ-
ʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆɺɼ, ʧʦʚʳʰʝʥʠʝ ʧʨʝʩʪʠʞʘ ʩʣʫʞʙʳ, ʫʩʠ-
ʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʙʦʨʴʙʫ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʷʚʣʝʥʠʷʤʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʨʛʘʥʳ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ; ʧʨʦʭʦʞʜʝʥʠʝ ʩʣʫʞʙʳ; ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʩʦʮʠʘʣʴʥʳʝ 
ʛʘʨʘʥʪʠʠ; ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 
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ʈʧʪʫʙʦʧʛʣʙ ʨʩʧʚʤʞʥʴ  
ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ (ʜʘʣʝʝ ï ʆɺɼ) ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʣʫʞʙʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 
ʩʣʫʞʙʘ ʚ ʆɺɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʚʠʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʝʩʧʝ-
ʯʝʥʠʝʤ ʟʘʢʦʥʥʦʩʪʠ, ʧʨʘʚʦʧʦʨʷʜʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ [12, ʩ. 321]. ʇʨʠ ʵʪʦʤ ʧʨʦʭʦʞʜʝʥʠʝ ʩʣʫʞʙʳ 
ʦʭʚʘʪʳʚʘʝʪ ʢʦʤʧʣʝʢʩ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʘ ʩʣʫʞʙʫ, ʢʘʨʴʝʨʥʳʤ ʨʦʩʪʦʤ, ʚʳʧʦʣʥʝ-
ʥʠʝʤ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʦʮʠʘʣʴʥʳʤʠ ʛʘʨʘʥʪʠʷʤʠ ʠ ʧʨʝʢʨʘʱʝʥʠʝʤ ʩʣʫʞʙʳ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʜ ʩʦʪʨʫʜʥʠʢʘʤʠ ʆɺɼ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ ʛʦʩʫʜʘʨʩʪʚ ʚʩʪʘʶʪ ʩʭʦʜʥʳʝ 
ʧʨʦʙʣʝʤʳ ʢʘʜʨʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʦʪʪʦʢ ʦʧʳʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʨʫʜʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʢʚʘ-
ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʠ ʥʘʨʫ-
ʰʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʟʘʢʦʥʥʦʩʪʠ ʠ ʵʪʠʢʠ ʩʘʤʠʤ ʧʝʨʩʦʥʘʣʦʤ. ʕʪʠ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʦʩʣʘʙʣʷʶʪ ʢʘʜ-
ʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʥʝʥʠʝ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ ʬʫʥʢʮʠʡ 
ʧʦ ʟʘʱʠʪʝ ʧʨʘʚʦʧʦʨʷʜʢʘ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ ʥʦʨʤʘʪʠʚʥʦ-
ʧʨʘʚʦʚʫʶ ʦʩʥʦʚʫ ʩʣʫʞʙʳ ʚ ʆɺɼ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ ï ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 
ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠʤʝʶʱʠʭ ʦʙʱʠʝ ʯʝʨʪʳ ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. 
ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢʦʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʦʙʣʝ-
ʤʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʜʠʢʪʦʚʘʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʩʦ-
ʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɺʳʩʰʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʨʘʟʚʠ-
ʪʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʠʮʠʠ. ʊʘʢ, ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ ɺ.ɺ. ʇʫʪʠʥ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʴʝʨʳ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ [11, ʩ. 3]. ɺ ʦʪʚʝʪ 
ʥʘ ʵʪʠ ʚʳʟʦʚʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʰʘʛʠ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩʣʫʞʙʳ ʚ 
ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. ʇʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 342-ʌɿ ʦʪ 30 ʥʦʷʙʨʷ 2011 ʛ. çʆ ʩʣʫʞʙʝ ʚ ʦʨʛʘ-
ʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1] (ʜʘʣʝʝ ï ʌɿ ʦ ʩʣʫʞʙʝ ʚ ʆɺɼ), ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ 
ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ, ʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʨʘʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ. ɺ ʵʪʦʪ ʟʘʢʦʥ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ ʨʝ-
ʛʫʣʷʨʥʦ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʝʘʣʠʠ ʩʣʫʞʙʳ. ʅʘʧʨʠʤʝʨ, ʋʢʘʟ ʇʨʝʟʠ-
ʜʝʥʪʘ ʈʌ ʦʪ 27 ʤʘʨʪʘ 2019 ʛ. ˉ 131 [2] ʚʥʝʩ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʧʦʨʷʜʦʢ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʩʦʪʨʫʜʥʠʢʦʚ 
ʆɺɼ, ʘ ʧʨʠʢʘʟʳ ʄɺɼ ʈʌ ʦʙʥʦʚʠʣʠ ʧʨʘʚʠʣʘ ʢʦʥʢʫʨʩʥʦʛʦ ʦʪʙʦʨʘ ʠ ʘʪʪʝʩʪʘʮʠʠ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ: ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʨʝʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʤʠʣʠʮʠʠ ʙʳʣ ʧʨʠʥʷʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ɿʘʢʦʥ ʂʈ ˉ102 ʦʪ 25 ʠʶʣʷ 2019 ʛ. çʆ ʧʨʦʭʦʞʜʝʥʠʠ 
ʩʣʫʞʙʳ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [4] (ʜʘʣʝʝ ï ɿʘʢʦʥ ʂʈ ʦ ʧʨʦʭʦʞʜʝʥʠʠ 
ʩʣʫʞʙʳ), ʫʩʪʘʥʦʚʠʚʰʠʡ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʩʣʫʞʙʳ, ʩʦʮʠʘʣʴʥʳʝ ʛʘ-
ʨʘʥʪʠʠ ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʧʨʦʮʝʜʫʨʫ ʧʦʩʪʫʧʣʝʥʠʷ, ʧʨʦʭʦʞʜʝʥʠʷ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʩʣʫʞʙʳ. ʇʨʠʥʷʪʠʝ ʜʘʥʥʦʛʦ 
ʟʘʢʦʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʠ ʧʨʠʙʣʠʟʠʪʴ ʝʝ ʢ ʨʦʩʩʠʡʩʢʠʤ 
ʩʪʘʥʜʘʨʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʨʘʥʝʝ ʚʦʧʨʦʩʳ ʩʣʫʞʙʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʠʩʴ ʩʪʘʨʳʤ ʟʘʢʦʥʦʤ çʆʙ ʦʨʛʘʥʘʭ ʚʥʫʪ-
ʨʝʥʥʠʭ ʜʝʣè 1994 ʛ. ʠ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ 
ʂʳʨʛʳʟʩʢʦʡ ʤʠʣʠʮʠʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʧʦʣʦʞʝʥʠʷʤʠ ʘʢʪʫʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʂʈ ʦʪ 11 ʷʥʚʘʨʷ 1994 ʛʦʜʘ ˉ 
1360-XII çʆʙ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝ ʩʪʨʘʥʳ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʦʟʜʘʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 
ʜʣʷ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʆɺɼ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʨʝʰʘʝʪ ʚʩʝʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ 
ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʘ. 

 
ʈʩʙʛʧʛʧʢ ʡ ʪʧʯʡʙʤʵʦʴʢ ʙʪʨʞʣʫʴ ʨʩʧʮʧʟʝʞʦʡʸ ʪʤʬʟʚʴ ʛ ʇɻɽ 

ɼʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦ ʩʣʫʞʙʝ ʚ 
ʆɺɼ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ, ʯʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ ʦʙʱʫʶ ʧʨʘ-
ʚʦʚʫʶ ʪʨʘʜʠʮʠʶ. ɺ ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʟʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʥʜʠʜʘʪʘʤ ʥʘ ʩʣʫʞʙʫ (ʦʙʨʘʟʦ-
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ʚʘʥʠʝ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʦʪʩʫʪʩʪʚʠʝ ʩʫʜʠʤʦʩʪʠ ʠ ʧʨ.), ʧʦʨʷʜʦʢ ʧʦʩʪʫʧʣʝʥʠʷ (ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ, ʧʨʦ-
ʚʝʨʢʘ ʢʘʥʜʠʜʘʪʦʚ ʠ ʜʨ.), ʧʨʠʩʚʦʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʚʘʥʠʡ, ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ, ʦʩ-
ʥʦʚʘʥʠʷ ʜʣʷ ʧʦʦʱʨʝʥʠʡ ʠ ʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʚʟʳʩʢʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʝ ʛʘʨʘʥʪʠʠ (ʜʝʥʝʞʥʦʝ ʜʦ-
ʚʦʣʴʩʪʚʠʝ, ʧʨʘʚʦ ʥʘ ʧʝʥʩʠʶ ʧʦ ʚʳʩʣʫʛʝ ʣʝʪ, ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ). ʊʘʢ, 
ʌɿ ʦ ʩʣʫʞʙʝ ʚ ʆɺɼ ʠ ɿʘʢʦʥ ʂʈ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʩʣʫʞʙʳ ʜʝʢʣʘʨʠʨʫʶʪ ʩʭʦʜʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʭʦʞʜʝʥʠʷ 
ʩʣʫʞʙʳ: ʟʘʢʦʥʥʦʩʪʴ, ʫʚʘʞʝʥʠʝ ʧʨʘʚ ʛʨʘʞʜʘʥ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʝʜʠʥʦʥʘʯʘʣʠʝ ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʚ ʂʳʨ-
ʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʦʥʪʨʘʢʪ ʦ ʩʣʫʞʙʝ ʦʙʷʟʳʚʘʝʪ ʄɺɼ ʦʙʝʩʧʝʯʠʪʴ ʩʦʪʨʫʜʥʠʢʫ ʚʩʝ ʚʠʜʳ ʜʦʚʦʣʴʩʪʚʠʷ, 
ʣʴʛʦʪ ʠ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʩʝʥʠʷ ʩʣʫʞʙʳ [7, ʩ. 58]. ɸʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʨʝʧ-
ʣʝʥʳ ʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ, 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʩʣʫʞʙʫ ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʚʰʠʭ ʩʝʙʷ ʣʠʮ. 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʦʟʜʘʥ ʨʝʝʩʪʨ ʣʠʮ, ʫʚʦʣʝʥʥʳʭ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʦ 
ʢʦʤʧʨʦʤʝʪʠʨʫʶʱʠʤ ʦʩʥʦʚʘʥʠʷʤ (ʥʘʧʨʠʤʝʨ, ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʩʪʫʧʢʦʚ ʠʣʠ ʫʪʨʘʪʫ ʜʦ-
ʚʝʨʠʷ), ʠ ʪʘʢʠʤ ʣʠʮʘʤ ʬʘʢʪʠʯʝʩʢʠ ʟʘʢʨʳʪ ʜʦʩʪʫʧ ʢ ʚʥʦʚʴ ʧʦʩʪʫʧʣʝʥʠʶ ʥʘ ʩʣʫʞʙʫ. ʈʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦ-
ʜʘʪʝʣʴʩʪʚʦ ʥʘʧʨʷʤʫʶ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʧʨʠʝʤ ʙʳʚʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʚʦ-
ʣʝʥʥʳʭ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʠʩʷʛʠ ʠʣʠ ʫʪʨʘʪʫ ʜʦʚʝʨʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʧʦʜʣʝʞʠʪ ʫʩʪʨʘʥʝ-
ʥʠʶ. ɼʘʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʥʝʢʦ-
ʪʦʨʳʭ ʘʩʧʝʢʪʘʭ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʩʪʨʦʛʠʤ ʚ ʚʦʧʨʦʩʘʭ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʯʠʩʪʢʫ ʆɺɼ 
ʦʪ ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʚʰʠʭ ʩʝʙʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʭʦʞʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʥʘʧʨʠʤʝʨ, ʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʨʝʝʩʪʨʘ ʫʚʦʣʝʥ-
ʥʳʭ ʟʘ ʜʠʩʢʨʝʜʠʪʠʨʫʶʱʠʝ ʧʨʦʩʪʫʧʢʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦʙʳ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʠʭ ʧʦʚʪʦʨʥʦʤʫ ʥʘʡʤʫ ʥʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʣʫʞʙʫ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʧʦʚʳʰʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʆɺɼ ʠ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʩʣʫʞʙʝ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ  ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʚ  ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ. 

 
ʃʙʝʩʧʛʴʢ ʣʩʡʠʡʪ ʡ ʧʫʫʧʣ ʪʧʫʩʬʝʦʡʣʧʛ 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣ ʤʘʩʩʦʚʳʡ ʦʪʪʦʢ 
ʢʘʜʨʦʚ ʠʟ ʆɺɼ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʨʝʬʦʨʤʳ, ʧʦʢʘʟʘʪʝʣʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʧʨʦʜʦʣʞʘ-
ʶʪ ʩʥʠʞʘʪʴʩʷ. ʇʦ ʨʦʩʩʠʡʩʢʠʤ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʢ ʥʘʯʘʣʫ 2025 ʛ. ʦʙʱʝʝ ʯʠʩʣʦ ʚʘʢʘʥʪʥʳʭ ʜʦʣʞʥʦ-
ʩʪʝʡ ʚ ʩʠʩʪʝʤʝ ʄɺɼ ʈʦʩʩʠʠ ʧʨʝʚʳʩʠʣʦ 172 ʪʳʩ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 20% ʦʪ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦ-
ʩʪʠ, ʧʨʠʯʸʤ ʦʢʦʣʦ 145 ʪʳʩ. ʠʟ ʵʪʠʭ ʚʘʢʘʥʩʠʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʘʪʪʝʩʪʦʚʘʥʥʳʝ (ʪʦ ʝʩʪʴ ʦʧʝʨʘʪʠʚʥʳʝ) 
ʜʦʣʞʥʦʩʪʠ [10]. ʉʠʪʫʘʮʠʷ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʨʠʪʠʯʥʦʡ ʚ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ: ʚ ʪʘʢʠʭ ʨʝ-
ʛʠʦʥʘʭ ʢʘʢ ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʩʥʠʞʝʥʘ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ, 
ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʘʭ ʬʝʜʝʨʘʮʠʠ ʥʝʢʦʤʧʣʝʢʪ ʧʨʝʚʳʰʘʝʪ 20%.  

ʄʠʥʠʩʪʨ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ɺ. ʂʦʣʦʢʦʣʴʮʝʚ ʚ 2024-2025 ʛʛ. ʧʫʙʣʠʯʥʦ ʥʘʟʚʘʣ ʵʪʫ ʥʝʭʚʘʪʢʫ ʢʘʜʨʦʚ 
ʢʨʠʪʠʯʝʩʢʦʡ ʠ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʩʦʪʨʫʜʥʠʢʦʚ ʣʦʞʠʪʩʷ ʢʦʣʦʩʩʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ [8]. ʊʘʢ, 
ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʢʦʤʧʣʝʢʪʘ ʦʜʠʥ ʫʯʘʩʪʢʦʚʳʡ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʧʦʣʠʮʠʠ ʥʝʨʝʜʢʦ ʚʳʥʫʞʜʝʥ ʦʙʩʣʫʞʠʚʘʪʴ 
ʥʝʩʢʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʚʤʝʩʪʦ ʦʜʥʦʛʦ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʘʭ çʦʜʠʥ ʨʘʙʦʪʘʝʪ ʟʘ ʯʝʪʚʝ-
ʨʳʭè [10].  

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʦʧʦʨʷʜʢʘ: ʬʠʢʩʠʨʫʶʪʩʷ 
ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦʣʠʮʠʷ ʬʠʟʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʩʝ ʚʳʟʦʚʳ ʛʨʘʞʜʘʥ ʠʟ-ʟʘ 
ʥʝʭʚʘʪʢʠ ʥʘʨʷʜʦʚ ʥʘ ʜʝʞʫʨʩʪʚʝ. ʉʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʨʫʣʴʥʳʭ ʥʘʨʷʜʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘ 
ʯʝʪʚʝʨʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʄɺɼ. 

ʇʨʠʯʠʥʳ ʢʘʜʨʦʚʦʛʦ ʢʨʠʟʠʩʘ ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʤʘ-
ʪʝʨʠʘʣʴʥʘʷ ʤʦʪʠʚʘʮʠʷ. ɿʘʨʧʣʘʪʳ ʨʷʜʦʚʳʭ ʧʦʣʠʮʝʡʩʢʠʭ ʠ ʜʘʞʝ ʦʧʝʨʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴ-
ʥʳʭ ʦʨʛʘʥʘʭ ʄɺɼ ʦʩʪʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʩʣʦʞʥʦʩʪʠ ʚʠʜʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʡ ʩʣʫʞʙʳ.  

 
ʊʫʩʞʪʪʧʛʴʞ ʦʙʜʩʬʠʣʡ ʡ ʬʪʤʧʛʡʸ ʪʤʬʟʚʴ 

ʉʣʫʞʙʘ ʚ ʆɺɼ ʦʙʲʝʢʪʠʚʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘ-
ʤʠ. ʉʦʪʨʫʜʥʠʢʠ ʝʞʝʜʥʝʚʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʥʝʨʝʜʢʦ ʨʠʩʢʫʶʪ ʞʠʟʥʴʶ, ʨʘʙʦʪʘʶʪ ʧʦ ʥʝ-
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ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʛʨʘʬʠʢʫ, ʚʢʣʶʯʘʷ ʥʦʯʥʳʝ ʩʤʝʥʳ ʠ ʧʨʘʟʜʥʠʢʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʩʪʨʝʩʩʘ ʧʨʠʟʥʘʥ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʆɺɼ [6, ʩ. 370]. ʅʝʨʝʜʢʠ ʩʣʫ-
ʯʘʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʫʚʦʣʴʥʝʥʠʶ, ʣʠʙʦ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝ-
ʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʢ ʵʪʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ ʜʦʙʘʚʠʣʠʩʴ ʥʦʚʳʝ ʚʳʟʦʚʳ: ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʫʛʨʦʟʳ (ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ʩʣʫʞʙʳ ʚ ʩʚʷʟʠ 
ʩ ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ), ʧʦʩʪʦʷʥʥʳʝ ʨʝʬʦʨʤʳ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ, ʪʨʝʙʫʶʱʠʝ ʘʜʘʧʪʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʚʦʟʨʦʩʰʠʡ ʧʦʪʦʢ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʫʩʠʣʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ ʣʠʯʥʳʡ ʩʦʩʪʘʚ. ʂ ʘʥʘʣʦ-
ʛʠʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠʚʦʜʠʪ ʠ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʧʳʪʥʳʝ ʥʘʩʪʘʚʥʠʢʠ ʫʚʦʣʴʥʷʶʪʩʷ, ʘ ʥʘ ʠʭ ʤʝʩʪʦ ʧʨʠ-
ʭʦʜʷʪ ʥʦʚʦʙʨʘʥʮʳ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ï ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 
ʦʙʷʟʘʥʥʦʩʪʠ, ʥʦ ʠ ʬʘʢʪʠʯʝʩʢʠ ʜʦʫʯʠʚʘʪʴʩʷ ʚ ʙʦʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʝʨʭʥʘʛʨʫʟʢʠ ʠ ʩʪʨʝʩʩ ʷʚʣʷʶʪʩʷ ʢʘʢ ʧʨʠʯʠʥʦʡ, ʪʘʢ ʠ ʩʣʝʜʩʪʚʠʝʤ ʢʘʜʨʦʚʦʛʦ ʜʝ-
ʬʠʮʠʪʘ, ʦʙʨʘʟʫʷ ʟʘʤʢʥʫʪʳʡ ʢʨʫʛ: ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚʝʜʫʪ ʢ ʦʪʪʦʢʫ ʢʘʜʨʦʚ, ʘ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ 
ʰʪʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʪʝʭ, ʢʪʦ ʦʩʪʘʝʪʩʷ. 

 
ʃʧʩʩʬʨʯʡʸ ʡ ʶʫʡʰʞʪʣʡʞ ʨʩʧʚʤʞʥʴ 

ɽʱʝ ʦʜʠʥ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʣʫʞʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʵʪʠʢʠ ʥʝʢʦʪʦʨʳʤʠ 
ʩʦʪʨʫʜʥʠʢʘʤʠ ʆɺɼ. ʈʝʯʴ ʠʜʝʪ ʦ ʬʘʢʪʘʭ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʩʣʫʯʘʷʭ ʢʦʨ-
ʨʫʧʮʠʠ, ʧʨʝʚʳʰʝʥʠʷ ʚʣʘʩʪʠ, ʥʝʧʦʜʦʙʘʶʱʝʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʛʨʘʞʜʘʥʘʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʫʯʠʣʠ ʦʛʣʘʩʢʫ ʥʝʩʢʦʣʴʢʦ ʨʝʟʦʥʘʥʩʥʳʭ ʜʝʣ ʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʩʘʤʠʭ ʧʦʣʠʮʝʡʩʢʠʭ, ʯʪʦ 
ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʘ ʢ ʦʨʛʘʥʘʤ ʧʨʘʚʦʧʦʨʷʜʢʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʣʘʩʴ ʠ ʚ ʂʳʨʛʳʟ-
ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʛʜʝ ʠʤʝʣʠ ʤʝʩʪʦ ʩʣʫʯʘʠ ʩʦʚʝʨʰʝʥʠʷ ʪʷʞʢʠʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʤʠʣʠʮʠʠ, 
ʚʳʟʚʘʚʰʠʝ ʰʠʨʦʢʠʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ [7, ʩ. 60].  

ʂʦʨʨʫʧʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʚʦʡʥʫʶ ʫʛʨʦʟʫ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʢʘʭ 
ʢʘʜʨʦʚʦʛʦ ʦʪʙʦʨʘ ʠ ʚʦʩʧʠʪʘʥʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʜʨʫʛʦʡ ï ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʪʧʫʛʠʚʘʶʱʠʭ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʩʣʫʞʙʫ (ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ). ʇʨʠ 
ʵʪʦʤ, ʫʩʣʦʚʠʷ ʩʣʫʞʙʳ ʚ ʆɺɼ ʠʩʪʦʨʠʯʝʩʢʠ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 
(ʥʘʧʨʠʤʝʨ, ʚʟʷʪʢʠ ʟʘ ʫʢʨʳʪʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, çʢʨʳʰʝʚʘʥʠʝè ʙʠʟʥʝʩʘ ʠ ʪ.ʜ.), ʠ ʠʩʢʦʨʝʥʝʥʠʝ ʵʪʠʭ ʷʚ-
ʣʝʥʠʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʫʞʝʩʪʦʯʝʥʠʷ ʥʘʢʘʟʘʥʠʷ, ʥʦ ʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ. ɺ ʦʙʦʟʥʘʯʝʥ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʯʝʚʠʜʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ çʧʨʦʪʝʢʮʠʦʥʠʟʤʘè ʠ ʢʫʤʦʚʩʪʚʘ 
ʧʨʠ ʨʝʰʝʥʠʠ ʢʘʜʨʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʛʜʘ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʪʘʚʠʪʩʷ ʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʢʘʥʜʠʜʘʪʘ, ʘ 
ʝʛʦ ʣʠʯʥʘʷ ʧʨʝʜʘʥʥʦʩʪʴ ʥʘʯʘʣʴʩʪʚʫ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ. ʇʦʜʦʙʥʳʝ ʧʨʘʢʪʠʢʠ ʧʦʜʙʦʨʘ ʠ ʧʨʦʜʚʠʞʝ-
ʥʠʷ ʢʘʜʨʦʚ ʥʝʩʦʚʤʝʩʪʠʤʳ ʩ ʧʨʠʥʮʠʧʘʤʠ ʟʘʢʦʥʥʦʩʪʠ ʠ ʧʦʜʨʳʚʘʶʪ ʤʦʨʘʣʴʥʳʡ ʜʫʭ ʢʦʣʣʝʢʪʠʚʘ. ɼʣʷ ʧʨʦ-
ʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ ʠ ʥʝʵʪʠʯʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʞʝʩʪʢʠʝ 
ʬʠʣʴʪʨʳ ʧʨʠ ʦʪʙʦʨʝ (ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʢʘʥʜʠʜʘʪʦʚ, ʧʦʣʠʛʨʘʬ, ʫʯʝʪ ʨʝʧʫʪʘʮʠʠ), ʵʬʬʝʢʪʠʚʥʳʝ 
ʤʝʭʘʥʠʟʤʳ ʚʥʫʪʨʝʥʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʩʣʫʞʙʫ ʧʨʦʚʦ-
ʜʠʪʩʷ ʫʛʣʫʙʣʝʥʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʛʦ ʢʘʥʜʠʜʘʪʘ, ʥʦ ʠ ʝʛʦ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 
ʧʦ ʙʘʟʘʤ ʄɺɼ ʠ ʦʨʛʘʥʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʠʭ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʥʝʨʝʜʢʦ ʩʪʘʚʠʪʩʷ ʧʦʜ 
ʚʦʧʨʦʩ, ʫʯʠʪʳʚʘʷ ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʩʣʫʯʘʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʆɺɼ ʩʣʫʯʘʡʥʳʭ ʠʣʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʣʠʮ.  

ʈʝʰʝʥʠʝ ʚʠʜʠʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʤʝʨ: ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ, ʚʥʝʜʨʝʥʠʠ 
ʥʝʟʘʚʠʩʠʤʳʭ ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʢʦʤʠʩʩʠʡ ʩ ʫʯʘʩʪʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʨʝʛʫʣʷʨʥʦʡ ʨʦʪʘʮʠʠ ʢʘʜʨʦʚ ʥʘ 
ʢʣʶʯʝʚʳʭ ʜʦʣʞʥʦʩʪʷʭ (ʚʦ ʠʟʙʝʞʘʥʠʝ ʟʘʩʪʦʷ ʠ ʤʝʩʪʥʠʯʝʩʪʚʘ) ʠ ʚʦʩʧʠʪʘʥʠʠ ʫ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʘʥʪʠʢʦʨ-
ʨʫʧʮʠʦʥʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 

 
ʇʨʴʫ ʡ ʥʞʩʴ ʨʧ ʪʧʛʞʩʱʞʦʪʫʛʧʛʙʦʡʷ ʪʤʬʟʚʴ 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʦʟʥʘʯʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʰʘʛʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 
ʩʠʪʫʘʮʠʠ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2020 ʛ. ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʄɺɼ ʦʙʲʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʧʨʝ-
ʩʪʠʞʘ ʩʣʫʞʙʳ, ʫʢʨʝʧʣʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʦʢʨʘʱʝʥʠʝ ʥʝʢʦʤʧʣʝʢʪʘ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʤʦʣʦʜʳʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʤʝʩʪʘʭ [11, ʩ. 4-5]. ʈʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʧʨʦʛʨʘʤʤ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʞʠʣʴʷ ʩʦʪʨʫʜʥʠʢʘʤ (ʢʘʢ ʩʣʫʞʝʙʥʦʛʦ, ʪʘʢ ʠ ʧʦ ʠʧʦʪʝʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ), ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʣʘʪ ʟʘ ʥʘʡʤ ʞʠ-
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ʣʴʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʜʝʬʠʮʠʪʦʤ ʢʘʜʨʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʣʴʛʦʪ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʜʝʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʚʫʟʳ 
ʄɺɼ, ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ ʛʘʨʘʥʪʠʡ. ʆʙʩʫʞʜʘʝʪʩʷ ʠʥʠʮʠʘʪʠʚʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 
ʟʘʨʧʣʘʪʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʠ ʩʣʦʞʥʦʩʪʠ ʩʣʫʞʙʳ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ (ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʢʘʜʨʳ 
ʚ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʫʯʘʩʪʢʠ, ʥʘʧʨʠʤʝʨ, ʚ ʫʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʠʣʠ ʤʝʛʘʧʦʣʠʩʳ ʩ ʚʳʩʦʢʦʡ ʧʨʝʩʪʫʧʥʦ-
ʩʪʴʶ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ: ʚ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ 
ʚʥʝʜʨʷʝʪʩʷ ʧʨʘʢʪʠʢʘ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʧʳʪʥʳʤʠ ʧʝʥʩʠʦʥʝʨʘʤʠ 
ʄɺɼ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʦʩʥʦʚʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʘʜʘʧʪʘʮʠʠ ʥʦʚʠʯʢʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʙʦʨ ʢʫʨʩʘʥʪʦʚ ʚ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʄɺɼ ʩ ʮʝʣʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʪʪʦʢ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʧʨʘʚʢʠ ʚ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʩʣʫʞʙʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ: 
ʥʘʧʨʠʤʝʨ, ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʚʦʜʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʠ ʧʦʜʨʘʟʜʝ-
ʣʝʥʠʷʤʠ, ʧʝʨʝʩʤʦʪʨ ʩʠʩʪʝʤʳ ʘʪʪʝʩʪʘʮʠʠ ʠ ʧʨʠʩʚʦʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʚʘʥʠʡ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 
ʜʣʠʪʝʣʴʥʫʶ ʩʣʫʞʙʫ. 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʪʫʘʮʠʠ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʩʣʫʞʙʳ ʚ ʆɺɼ ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʨʝʜ-
ʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʪʘʢʞʝ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʝʥʩʠʦʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ï ʦʜʥʘ ʠʟ ʠʜʝʡ ʟʘʢʣʶ-
ʯʘʝʪʩʷ ʚ ʧʦʦʱʨʝʥʠʠ ʧʨʦʜʦʣʞʝʥʠʷ ʩʣʫʞʙʳ ʧʦʩʣʝ ʚʳʩʣʫʛʠ ʧʫʪʝʤ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʝʥʩʠʠ ʟʘ 
ʢʘʞʜʳʡ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʡ ʛʦʜ ʩʣʫʞʙʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʩʪʠʤʫʣʦʤ ʢ ʧʨʦʜʣʝʥʠʶ ʩʣʫʞʙʳ 
ʠ ʩʦʭʨʘʥʝʥʠʶ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʢʘʟʘʥʥʦʝ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʘʣʠʟʦʚʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʜʙʘʚʢʠ ʢ ʧʝʥʩʠʠ ʠʣʠ ʥʘʟʥʘʯʝʥʠʷ ʝʜʠʥʦʨʘʟʦʚʳʭ ʚʳʧʣʘʪ ʜʣʷ 
ʪʝʭ, ʢʪʦ ʧʨʦʩʣʫʞʠʣ 25 ʠ ʙʦʣʝʝ ʣʝʪ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʟʘʤʝʱʝʥʠʠ 
ʚʘʢʘʥʩʠʡ ʛʨʘʞʜʘʥʩʢʦʡ ʩʣʫʞʙʳ ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ ʠʟ ʄɺɼ. 

ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 2010-ʭ ʛʛ. ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʨʝʬʦʨʤʘ ʆɺɼ, 
ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʦʯʠʱʝʥʠʝ ʨʷʜʦʚ ʤʠʣʠʮʠʠ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʂʈ ʦʪ 
18 ʠʶʣʷ 2016 ʛ. [5] ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʨʝʬʦʨʤʘ ʩʠʩʪʝʤʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, 
ʚʢʣʶʯʘʚʰʘʷ ʦʧʪʠʤʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʳ ʄɺɼ, ʫʩʠʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʙʥʦʚʣʝʥʠʝ ʢʘʜʨʦʚ. 
ʇʨʠʥʷʪʳʡ ʚ 2019 ʛ. ɿʘʢʦʥ ʂʈ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʩʣʫʞʙʳ [4] ʟʘʢʨʝʧʠʣ ʝʜʠʥʳʝ ʧʨʘʚʠʣʘ ʩʣʫʞʙʳ ʜʣʷ ʤʠʣʠʮʠʠ, 
ʩʣʫʞʙʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʤʦʞʝʥʥʳʭ ʠ ʠʥʳʭ ʦʨʛʘʥʦʚ, ʪʝʤ ʩʘʤʳʤ ʫʩʪʨʘʥʠʚ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ 
ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʩʪʘʣʦ ʫʣʫʯʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʩʦʪʨʫʜʥʠʢʘʤ ʤʠʣʠʮʠʠ ʘʢʪʠʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʣʦʩʴ ʞʠʣʴʝ. ʊʦʣʴʢʦ ʚ ʩʪʦʣʠʮʝ ʂʳʨʛʳʟʩʪʘʥʘ ï ʛʦʨʦʜʝ ɹʠʰʢʝ-
ʢʝ ï ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠ ʚʳʜʘʥʦ 567 ʢʚʘʨʪʠʨ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ. ʉ 1 ʷʥʚʘʨʷ 2020 ʛ. 
ʦʢʣʘʜʳ ʤʠʣʠʮʠʦʥʝʨʦʚ ʙʳʣʠ ʧʦʚʳʰʝʥʳ ʧʨʠʤʝʨʥʦ ʥʘ 40%, ʯʪʦ ʧʨʠʟʚʘʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʪʝʢʫʯʝʩʪʠ ʢʘʜ-
ʨʦʚ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʡ ʨʘʥʝʝ ʥʘʟʳʚʘʣʘʩʴ ʥʠʟʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ʕʪʠ ʤʝʨʳ ʫʞʝ ʜʘʣʠ ʧʦʣʦ-
ʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ: ʢʘʢ ʦʪʤʝʯʘʣʦ ʨʫʢʦʚʦʜʩʪʚʦ ʄɺɼ ʂʈ, ʧʦʩʣʝ ʧʦʚʳʰʝʥʠʷ ʦʢʣʘʜʦʚ ʥʘʩʪʨʦʝʥʠʝ ʣʠʯʥʦʛʦ 
ʩʦʩʪʘʚʘ ʫʣʫʯʰʠʣʦʩʴ, ʠ ʩʦʪʨʫʜʥʠʢʠ ʩʪʘʣʠ ʤʝʥʝʝ ʩʢʣʦʥʥʳ ʧʦʢʠʜʘʪʴ ʩʣʫʞʙʫ [9].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʙʣʝʤʳ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʯʝʟʣʠ ï ʩʦʭʨʘʥʷʶʪʩʷ ʩʣʫʯʘʠ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʧʨʠ 
ʥʘʟʥʘʯʝʥʠʷʭ ʠ ʧʨʦʜʚʠʞʝʥʠʷʭ, ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʝʨʝʛʨʫʟʢʘ ʦʪ-
ʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʦʨʦʞʥʦ-ʧʘʪʨʫʣʴʥʦʡ ʩʣʫʞʙʳ). ʇʦʵʪʦʤʫ ʨʝʬʦʨʤʳ ʧʨʦʜʦʣʞʘʶʪʩʷ: 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʫʯʝʥʠʶ ʢʘʜʨʦʚ (ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ɸʢʘʜʝʤʠʠ ʄɺɼ, ʩʪʘʞʠʨʦʚʢʠ 
ʟʘ ʨʫʙʝʞʦʤ), ʚʥʝʜʨʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷ-
ʝʪʩʷ ʠ ʨʘʙʦʪʘ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʤʠʣʠʮʠʠ ï ʩʦʟʜʘʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʩʦʚʝʪʳ ʧʨʠ ʆɺɼ, ʧʨʘʢʪʠʢʫʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʦʪʯʝʪʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʝʨʝʜ ʥʘʩʝʣʝʥʠʝʤ. ɺʩʝ ʵʪʠ ʤʝʨʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʱʝʡ ʮʝʣʠ ï ʩʜʝʣʘʪʴ ʩʣʫʞʙʫ ʚ ʆɺɼ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʯʝʩʪʥʳʭ ʠ ʢʚʘʣʠʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. 

 
ɻʴʛʧʝʴ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥ-
ʥʠʭ ʜʝʣ ʠʤʝʶʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʶʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʭ ʨʝʰʝʥʠʶ.  

ʅʘ ʧʨʠʤʝʨʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʠʜʥʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ 
ʤʘʩʰʪʘʙʝ ʠ ʨʝʩʫʨʩʘʭ, ʦʙʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚʳʟʦʚʘʤʠ: ʦʪʪʦʢʦʤ ʦʧʳʪʥʳʭ ʢʘʜ-
ʨʦʚ, ʥʝʜʦʩʪʘʪʢʦʤ ʞʝʣʘʶʱʠʭ ʧʦʩʪʫʧʘʪʴ ʥʘ ʩʣʫʞʙʫ, ʩʥʠʞʝʥʠʝʤ ʧʨʝʩʪʠʞʘ ʧʨʦʬʝʩʩʠʠ ʩʦʪʨʫʜʥʠʢʘ ʧʦʣʠʮʠʠ 



180 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

(ʤʠʣʠʮʠʠ ʜʣʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ), ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʨʦʜʝ ʢʦʨʨʫʧʮʠʠ ʠ ʧʨʦʪʝʢʮʠ-
ʦʥʠʟʤʘ.  

ɸʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʆɺɼ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ ʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʟʥʘʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʨʠʚʝʣʦ ʢ 
ʦʙʥʦʚʣʝʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʩʣʫʞʙʝ ʚ ʆɺɼ ʠ ʟʘʧʫʩʢʫ ʨʷʜʘ ʨʝʬʦʨʤ. ʆʜʥʘʢʦ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʜʝʤʦʥ-
ʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʦʨʝʥʥʦʛʦ ʧʝʨʝʣʦʤʘ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʆɺɼ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʰʘʛʠ ʧʦ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. 
ʈʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʙʘʟʦʚʦʛʦ ʜʝʥʝʞʥʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ, ʥʦ ʠ ʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʟʘʢʨʝʧ-
ʣʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʨʥʦʡ ʠʥʜʝʢʩʘʮʠʠ ʟʘʨʧʣʘʪ ʩ ʫʯʝʪʦʤ ʠʥʬʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʦ ʨʘʩʰʠʨʝʥʠʠ ʧʘʢʝʪʘ 
ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ. ʇʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʟʘ ʥʘʝʤ ʞʠʣʴʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʣʫʞʝʙʥʦʛʦ ʞʠʣʴʷ ʩ ʧʨʘʚʦʤ ʧʨʠʚʘʪʠʟʘʮʠʠ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʙʝʟʫʧʨʝʯʥʦʡ 
ʩʣʫʞʙʳ (ʥʘʧʨʠʤʝʨ, 10 ʣʝʪ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʞʙʳ, ʢʘʢ ʧʨʝʜʣʘʛʘʣʦʩʴ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ), ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʝ ʩʪʨʘʭʦʚʳʝ ʛʘʨʘʥʪʠʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ, ʙʝʩʧʣʘʪʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ.  

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʚʘʪʴ ʢʘʜʨʦʚʫʶ ʨʘʙʦʪʫ: ʚʥʝʜʨʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʠ 
ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ, ʠʩʢʣʶʯʘʶʱʠʝ ʩʫʙʲʝʢʪʠʚʠʟʤ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʦʟʨʘʯ-
ʥʳʡ ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ ʥʘ ʚʩʝ ʜʦʣʞʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʢʦʚʦʜʷʱʠʝ, ʩ ʫʯʘʩʪʠʝʤ ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʘ-
ʪʝʣʝʡ. ʉʣʝʜʫʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ, ʦʩʦʙʝʥʥʦ ʚ 
ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ï ʥʘʧʨʠʤʝʨ, ʟʘʧʨʝʪʠʪʴ ʧʨʷʤʦʝ ʩʣʫʞʝʙʥʦʝ ʧʦʜʯʠʥʝʥʠʝ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 
ʠʣʠ ʚʚʦʜʠʪʴ ʨʦʪʘʮʠʶ ʥʘʯʘʣʴʩʪʚʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ.  

ɺ-ʪʨʝʪʴʠʭ, ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫ-
ʣʷʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ (ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʨʝʧʣʝʥʦ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢʪʘʤʠ 
ʄɺɼ), ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʪʧʫʩʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʙʦʨʴʙʘ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʵʪʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʥʦʝ ʧʦʜʢʨʝʧʣʝʥʠʝ: ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 
ʙʳʚʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʨʘʙʦʪʝ ʩ ʢʘʜʨʤʠ ʚʩʝʭ ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʫʯʥʳʡ ʠ ʵʤʧʠʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙ-
ʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʣʫʞʙʳ ʚ ʆɺɼ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï ʧʦʚʳʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ, ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʜʨʘʤ ʠ ʧʨʦʟʨʘʯ-
ʥʦʩʪʴ ʠʭ ʦʪʙʦʨʘ, ʤʝʨʳ ʧʨʦʪʠʚ ʢʦʨʨʫʧʮʠʠ ï ʧʦʟʚʦʣʠʪ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʆɺɼ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʠ 
ʤʦʪʠʚʠʨʦʚʘʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʩʥʠʟʠʪʴ ʦʪʪʦʢ ʢʘʜʨʦʚ ʠ ʫʢʨʝʧʠʪʴ ʜʠʩʮʠʧʣʠʥʫ ʠ ʟʘʢʦʥʥʦʩʪʴ. ɺ ʢʦʥʝʯ-
ʥʦʤ ʩʯʝʪʝ, ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɺɼ, ʫʢʨʝʧʣʝʥʠʶ ʦʙ-
ʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʚʝʨʠʶ ʛʨʘʞʜʘʥ ʢ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. 
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ǱǯǟǬǰǮǭǯǱǬǺǤ ǮǯǤǰǱǲǮǪǤǬǧǾ 
ǟǩǱǲǟǪǻǬǺǤ ǡǭǮǯǭǰǺ ǭǠǤǰǮǤǶǤǬǧǾ 
ǣǭǯǭǥǬǭ-ǱǯǟǬǰǮǭǯǱǬǭǨ ǠǤǦǭǮǟǰǬǭǰǱǧ ǧ 
ǮǯǟǡǭǡǭǤ ǯǤǢǲǪǧǯǭǡǟǬǧǤ ǲǮǯǟǡǪǤǬǧǾ 
ǱǯǟǬǰǮǭǯǱǬǺǫ ǰǯǤǣǰǱǡǭǫ ǡ ǰǭǰǱǭǾǬǧǧ 
ǭǮǻǾǬǤǬǧǾ 

ǩǿȀȚȊȀȄȉ ǣȇȌȋȒȔǿȋȄȃ ǟȊȇȋȀȄȉȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʂʋ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ  
ʩʪʫʜʝʥʪ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ ʖ-24-5  

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɾʫʤʘʛʫʣʦʚʘ ʐʦʣʧʘʥ ʈʫʩʪʝʤʦʚʥʘ  
ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʂʋ ʠʤʝʥʠ ʂʦʨʢʳʪ ɸʪʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʦʨʦʞʥʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, 
ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝ-
ʩʪʚʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʦʙʱʝ-
ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠ-
ʣʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ, ʧʨʦʮʝʜʫʨʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʘʢ-
ʪʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʦʚʳʭ ʥʦʨʤ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʘʚʦ-
ʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɺ ʨʘʙʦʪʝ 
ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʘʢʪʠʢʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʳ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʨ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʜʠʪʝʣʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ, ʧʨʘʚʦʚʳʝ 
ʘʩʧʝʢʪʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ. 
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Annotation:The research is aimed at studying the relevance of traffic crimes, in particular the legal aspects of 
driving while intoxicated. In modern society, the widespread use of vehicles and the intensive growth of traffic 
contribute to an increase in the number of traffic offenses, which poses a threat to public safety. The paper 
examines in detail the legal foundations of driving under the influence of alcohol, administrative and criminal 
liability procedures, as well as the practical difficulties of applying legal norms. In addition, the study makes it 
possible to identify legal and organizational problems in the qualification of traffic crimes. The paper analyzes 
the practice of law enforcement agencies, judicial practice and legislative norms. The results of the study are 
of practical importance for improving road safety, effective application of legal norms and improvement of 
measures to identify and prevent drivers in a state of intoxication.  
Keywords: traffic crime, driving while intoxicated, legal aspects, administrative responsibility, criminal liability, 
road safety, law enforcement agencies, preventive measures. 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩ ʥʘʯʘʣʘ ʠʩʪʦʨʠʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ʧʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ, ʪʝʤʧʳ 

ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʫʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʦʙʠʣʴ 
ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʠʤʫʱʝʩʪʚʦ, ʠʤʝʶʱʝʝ ʩʚʦʝ ʤʝʩʪʦ 
ʚ ʦʙʱʝʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʞʜʝʥʠʝ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʷʤ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʩʤʝʨʪʠ. 
ʕʪʦ ʚʘʞʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʕʪʦ 
ʦʪʥʦʩʠʪʩʷ ʢ ʘʢʪʫ ʚʦʞʜʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣʢʦʛʦʣʷ, ʢʦʪʦʨʳʡ ʤʝʰʘʝʪ ʚʦʜʠʪʝʣʶ ʙʝʟʦʧʘʩʥʦ ʫʧʨʘʚ-
ʣʷʪʴ ʘʚʪʦʤʦʙʠʣʝʤ . ʋʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʧʫʪʘʥʥʦʩʪʠ ʩʦʟʥʘʥʠʷ, ʥʘʨʫʰʝʥʠʶ ʙʠʥʦʢʫʣʷʨ-
ʥʦʛʦ ʟʨʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʶ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ, 
ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʚʳʢʠ ʚʦʞʜʝʥʠʷ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 
ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ. ʕʪʦʪ ʨʠʩʢ ʫʚʝʣʠʯʠʚʘʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʢʦʛʦʣʷ (KAL) ʚ ʢʨʦʚʠ ʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ KAL ʧʨʝʚʳʰʘʝʪ 0,05 
ʛ/ʜʣ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʧʦʪʨʝʙʣʝʥʠʶ ʜʚʫʭ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʚ ʧʝʨʚʳʡ ʯʘʩ . ʂʨʦʤʝ ʪʦʛʦ, ʫʧʦʪʨʝʙ-
ʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦ ʚʦʜʠʪʴ ʤʘʰʠʥʫ ʫ 
ʣʶʜʝʡ ʩ ʠʩʪʦʨʠʝʡ ʚʦʞʜʝʥʠʷ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʙʫʜʠʪʴ ʠʭ ʚʦʜʠʪʴ ʤʘʰʠʥʫ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠ-
ʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦ ʦʮʝʥʢʘʤ, ʦʪ 5 ʜʦ 35% ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʳʟʚʘʥʳ 
ʚʦʞʜʝʥʠʝʤ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ [1]. 

ɺ ʥʳʥʝʰʥʝʤ ʇʦʩʣʘʥʠʠ ɻʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʤʝʪʠʣ: "ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ-ʘʢʪʫʘʣʴʥʳʡ 
ʚʦʧʨʦʩ. ʗ ʫʞʝ ʛʦʚʦʨʠʣ ʦʙ ʵʪʦʤ. ɺ ʵʪʦʤ ʛʦʜʫ ʚ ʩʪʨʘʥʝ ʩʪʨʦʠʪʩʷ ʠ ʨʝʤʦʥʪʠʨʫʝʪʩʷ ʦʢʦʣʦ 12 ʪʳʩʷʯ ʢʠʣʦ-
ʤʝʪʨʦʚ ʜʦʨʦʛ. ʊʘʢʘʷ ʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʘ. ʇʨʦʛʨʘʤʤʘ ʧʦ ʩʨʝʜʥʝʤʫ ʨʝ-
ʤʦʥʪʫ ʤʝʞʦʙʣʘʩʪʥʳʭ ʠ ʤʝʞʨʘʡʦʥʥʳʭ ʜʦʨʦʛ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 2,5 ʪʳʩ. ʢʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 
ʀʤʝʥʥʦ ʧʦ ʵʪʠʤ ʜʦʨʦʛʘʤ ʣʶʜʠ ʭʦʜʷʪ ʦʯʝʥʴ ʯʘʩʪʦ. ʇʦʵʪʦʤʫ ʧʦʨʫʯʘʶ ʨʘʩʰʠʨʠʪʴ ʤʘʩʰʪʘʙʳ ʧʨʦʛʨʘʤʤʳ ʠ 
ʦʭʚʘʪʠʪʴ ʥʝ ʤʝʥʝʝ 10 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ ʜʦʨʦʛ. ʂʦʥʝʯʥʦ, ʢʘʯʝʩʪʚʦ ʟʜʝʩʴ ʚʘʞʥʝʝ ʢʦʣʠʯʝʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ 
ʩʣʝʜʫʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʦʙʱʝ-
ʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʪʦʡ ʨʘʙʦʪʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ ʧʣʘʪʬʦʨʤʫ", ʜʦʙʘʚʠʚ, 
ʯʪʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʪʘʢʞʝ ʫʯʘʩʪʠʣʠʩʴ[2].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʪʝʪ ʧʦʢʘʟʘʪʝʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʧʨʝʩʪʫʧʣʝʥʠʡ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʧʦʩʪʨʘʜʘʚʰʠʭ. ʀʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʝ-
ʨʝʜʥʠʡ ʨʷʜ ʩʦʩʪʘʚʣʷʶʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠ-
ʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦè ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʩʤʝʨʪʴ " ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ 
ʨʘʢʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, ʝʞʝ-
ʛʦʜʥʦ 1,3 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʧʦʛʠʙʘʶʪ ʚ ʘʚʪʦʢʘʪʘʩʪʨʦʬʝ, ʪʨʠ ʪʳʩʷʯʠ ʫʤʠʨʘʶʪ ʚ ʜʝʥʴ, ʘ 20 ʤʠʣʣʠʦʥʦʚ 
ʨʘʥʝʥʳ ʚ ʘʚʪʦʢʘʪʘʩʪʨʦʬʝ. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʢʘʟʘʪʝʣʴ ʞʝʨʪʚ ʜʦʨʦʞʥʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚʳʨʦʩ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 ʧʨʦʮʝʥʪʦʚ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʢʘ-
ʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʚ 12 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʈʝʯʥʦ-ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʚ 3 



184 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʨʘʟʘ - ʚ ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʤ, ʚ 1,5 ʨʘʟʘ - ʚ ʚʦʟʜʫʰʥʦʤ[3].  
 ʂʘʢ ʚʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ, ʥʝ ʪʦʣʴʢʦ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʝʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʤʝʨʪʝʡ ʠ ʪʨʘʚʤ. ʅʘʨʷʜʫ ʩ ʪʝʥʜʝʥ-
ʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʣʶʜʝʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʭʦʜʝ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʥʦ ʥʘʙʣʶ-
ʜʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ.ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥ-
ʥʳʡ ʚʦʧʨʦʩ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʘʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦ-
ʠʩʰʝʩʪʚʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʝʥʠʝ 
ʜʦʣʠ ʩʣʫʯʘʝʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʚʦʜʠʪʝʣʝʡ 
ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ɼʊʇ. 

ɿʘ 12 ʤʝʩʷʮʝʚ 2025ʛ. (12 ʤʝʩʷʮʝʚ 2024ʛ.) ʧʨʦʠʟʦʰʣʦ 1446 (976) ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝ-
ʩʪʚʠʡ, ʯʪʦ ʥʘ 470 ʬʘʢʪʦʚ ʠʣʠ ʥʘ 48% ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʰʣʦʛʦ ʛʦʜʘ.ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ɼʊʇ 2041 (1348) ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ ʪʨʘʚʤʳ ʥʘ 51%, ʚ ʪʦʤ ʯʠʩʣʝ 492 (335) ʥʝʩʦʚʝʨʰʝʥ-
ʥʦʣʝʪʥʠʭ ʥʘ 47%, ʫʤʝʨʰʠʭ ʥʘ 109 (103) ʠʣʠ 6%.ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤ 
ʧʨʦʠʩʰʝʩʪʚʠʷʤ 17 ʦʙʣʘʩʪʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 8 ʤʝʩʪʝ.                                          

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʦʰʝʜʰʠʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʧʦ ʛʦʨʦʜʘʤ, ʨʘʡʦ-
ʥʘʤ, ʪʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
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% 

ʃʧʤʡʰʞʪʫʛʧ 
 ʩʙʦʞʦʴʮ % 

ʃʧʤʡʰʞʪʫʛʧ ʬʥʞʩʱʡʮ 
% 

2024 2025 2024 2025 2024 2025 

ʛ. ʂʳʟʳʣʦʨʜʘ 403  882 +119 490 1098 +124 29 13 -55 

ʐʠʝʣʠ  43  101 +135 52 163 +213 13 16 +23 

ɾʘʥʘʢʦʨʛʘʥ   43  64 +49 58 101 +74 15 9 -40 

ʉʳʨʜʘʨʠʷ   22  34 +54 33 59 +79 5 16 +220 

ɾʘʣʘʛʘʰ 13  21 +61 9 37 +311 3 3 - 

ʂʘʨʤʘʢʰʳ 19  38 +100 33 74 +124 6 12 +100 

ʂʘʟʘʣʳ   38  73 +92 50 112 +124 8 8 - 

ɸʨʘʣ   25  14 -44 40 17 -57 13 5 -61 

ɻʪʞ 976  1446 +48 1348 2041 +51 103 109 +6 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʚ ɸʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʩʥʠʟʠʣʠʩʴ, ʚ 

ʦʩʪʘʣʴʥʳʭ ʛʦʨʦʜʘʭ, ʨʘʡʦʥʘʭ-ʥʘ ʫʨʦʚʥʝ ʨʦʩʪʘ.202 (112) ɼʊʇ ʧʨʦʠʟʦʰʣʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʩ 22-00 ʜʦ 06-
00. ʊʦ ʝʩʪʴ 16% ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʨʦʠʟʦʰʣʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, 84% - ʚ ʜʥʝʚʥʦʝ 
ʚʨʝʤʷ. ʇʦ 27 (16) ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʮʝʣʦʤ, ʚʦʜʠʪʝʣʠ ʩʦʚʝʨʰʠʣʠ 
ɼʊʇ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 42 (20) ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʨʘʥʝʥʠʷ, 3 (3) ʧʦʛʠʙ-
ʣʠ.    

ʂʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʤʘ-
ʥʝʚʨʠʨʦʚʘʥʠʝ ʠ ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ. ʊʦ ʝʩʪʴ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-
ʝʚ ʤʫʞʯʠʥʳ ʠʤʝʶʪ ʤʝʩʪʦ ʚʩʣʝʜʩʪʚʠʝ ʭʘʣʘʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦ-
ʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ 14 (8) ʜʦʨʦʞʥʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʫʯʘʩʪʠʝʤ ʙʝʟʥʘʜʟʦʨʥʦʛʦ ʩʘʤʦʟʘʙʚʝʥʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʦ-
ʛʠʙʣʠ 2 (8) ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, 31.05.2025 ʛ. ʦʢʦʣʦ 00: 10 ʯ. 1984 ʛ. ʨ. ɸʚʪʦʤʦʙʠʣʴ çKIA JOICEè ʧʦʜ 
ʫʧʨʘʚʣʝʥʠʝʤ ʅ.ʄʘʤʙʝʪʘʣʠʝʚʘ ʩʙʠʣ ʦʜʥʫ ʛʦʣʦʚʫ ʣʦʰʘʜʠ ʥʘ ʫʯʘʩʪʢʝ ʪʨʘʩʩʳ ˉ17/21 çʐʠʝʣʠ ʂʘʨʛʘʣʳ-
ɹʘʡʢʝʥʞʝ-ɾʘʥʘʢʦʨʛʘʥè ɾʘʥʘʢʦʨʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
ʅ.ʄʘʤʙʝʪʘʣʠʝʚ ʧʦʛʠʙ ʥʘ ʤʝʩʪʝ).ʊʘʢʞʝ ʥʘ ʜʦʨʦʛʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ 99 
(62) ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʯʪʦ ʥʘ 60% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ.ʀʟ ʥʠʭ 187 (110) 
ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʨʘʥʝʥʠʷ, 45 (38) ʧʦʛʠʙʣʠ. ɺʦʟʨʘʩʪʥʳʝ ʚʝʣʠʯʠʥʳ:                                                                                                                                            
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ɼʦ 18 ʣʝʪ 18 19-25 26-35 35-45 45-55 ʉʪʘʨʰʝ 55 ʣʝʪ 

18 30 244 325 236 145 136 

 
ʉʪʘʪʴʝʡ 608 ʂʦʜʝʢʩʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʟʘ ʚʦʞʜʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚʦʜʠʪʝ-

ʣʷʤʠ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ ʦʬʦʨʤʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʨʦʪʦʢʦʣ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʠʪʝʣʝʤ ʪʨʘʥʩ-
ʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʠ (ʠʣʠ) ʪʦʢʩʠʢʦʤʘʥʠʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ.   

ɺ ʦʙʲʝʤʝ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʬʦʨʤʣʝʥʳ ʧʨʦʪʦʢʦʣʳ 2021ʛ. -1087, 2022ʛ. - 1103, 2023 ʛ. - 
815, 2024ʛ. - 801, 2025ʛ. -792.     
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ɿʘ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʣʠʮʦʤ, ʣʠʰʝʥʥʳʤ ʧʨʘʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʠ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʣʠʰʝʥʥʳʤ ʧʨʘʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩ-
ʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʠ (ʠʣʠ) ʪʦʢʩʠʢʦʤʘʥʠʯʝ-
ʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʚ ʩʣʫʯʘʝ ʧʦʚʪʦʨʥʦʛʦ ʚʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʚ ʥʝ-
ʧʦʛʘʰʝʥʥʦʝ ʚʨʝʤʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʧʦʜʣʝʞʠʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.   

 ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʜʟʦʨʘ ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʩʪ. 346 ʋʂ:  
- 2021ʛ. - 68 ʬʘʢʪʦʚ, 66 ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʫʜ,                                                          
- 2022ʛ. - ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 51 ʬʘʢʪʦʚ, 49 ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʫʜ,                                                     
- 2023ʛ. - ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 35 ʬʘʢʪʦʚ, 32 ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʫʜ,                                                           
- 2024ʛ. - ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 34 ʬʘʢʪʘ, 30 ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʫʜ,                                                       
- 2025ʛ. - ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 32 ʬʘʢʪʘ, 29 ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʫʜ.[4]                                                                                                                                                            
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ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʠʪʝʣʷ, ʫʧʨʘʚʣʷʚʰʝʛʦ ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ    
ʆʩʪʘʥʦʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʦʪʨʫʜʥʠʢ ʧʦʣʠʮʠʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘ 

ʟʘʢʦʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʧʨʦʚʝʨʷʝʪ ʜʦʢʫʤʝʥʪʳ ʚʦʜʠʪʝʣʷ (ɿʘʢʦʥ ʈʂ çʆ ʜʦʨʦʞʥʦʤ ʜʚʠʞʝ-
ʥʠʠè).ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʩʦʤʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʜʠʪʝʣʴ 
ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʚʥʝʰʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 
(ʟʘʧʘʭ ʘʣʢʦʛʦʣʷ, ʥʘʨʫʰʝʥʠʝ ʨʝʯʠ, ʥʘʨʫʰʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʠ ʪ.ʜ.) ʠ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪ-
ʨʘʞʘʶʪʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʘʭ (ʩʪ. 608 ʂʦɸʇ ʈʌ). ʇʝʨʚʠʯʥʘʷ ʧʨʦʚʝʨʢʘ (ʧʝʨʚʳʡ ʵʪʘʧ) ʩʦ-
ʪʨʫʜʥʠʢ ʧʦʣʠʮʠʠ ʧʨʦʚʝʨʷʝʪ ʚʦʜʠʪʝʣʷ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ (ʘʣʢʦʪʝʩʪʝʨʦʤ), ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ 
ʚʠʜʝʦʬʠʢʩʘʮʠʝʡ ʣʠʙʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʚʫʭ ʩʚʠʜʝʪʝʣʝʡ, ʘ ʨʝʟʫʣʴʪʘʪ ʦʛʣʘʰʘʝʪʩʷ ʚʦʜʠʪʝʣʶ (ʩʪ. 608 ʂʦɸʇ 
ʈʂ).ɺ ʩʣʫʯʘʝ ʥʝʩʦʛʣʘʩʠʷ ʚʦʜʠʪʝʣʷ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʘʣʢʦʪʝʩʪʝʨʘ ʣʠʙʦ ʢʦʛʜʘ ʧʦʣʠʮʠʷ ʩʦʯʪʝʪ ʧʨʦʚʝʨʢʫ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʡ, ʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ. ʄʝʜʠʮʠʥ-
ʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 
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ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʝ, ʟʘʢʣʶʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʨʝʰʘʶʱʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʦʤʫ ʜʝʣʫ (ʩʪ. 608 ʂʦɸʇ ʈʂ). ʆʪʢʘʟ ʦʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʦʪʢʘʟ ʚʦʜʠʪʝʣʷ ʦʪ 
ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝʤ 
ʧʦ ʩʪ. 608 ʂʦɸʇ ʈʂ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʚʠʜʝʦʬʠʢʩʘʮʠʝʡ ʣʠʙʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʚʫʭ ʩʚʠʜʝʪʝʣʝʡ.  

ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 
ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʠ ʚʳʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ:                                                                                             

 - ɺ ʗʧʦʥʠʠ ʧʨʘʢʪʠʢʫʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʧʝʮʠʘʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʛʨʘʞʜʘʥ, ʜʦ-
ʩʪʠʛʰʠʭ ʚʦʟʨʘʩʪʘ 75 ʣʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʩ 
ʫʯʝʪʦʤ ʩʥʠʞʝʥʠʷ ʠʭ ʤʳʰʣʝʥʠʷ ʠ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʠʟʦʰʝʜʰʠʝ ʩʠʪʫʘʮʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ 
ʦʩʤʦʪʨʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʠʪʝʣʠ, ʧʨʠʟʥʘʥʥʳʝ çʥʝ ʛʦʜʥʳʤʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʚʪʦʤʦʙʠʣʝʤè, ʣʠʰʘʶʪʩʷ 
ʧʨʘʚʘ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ. ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʚʳʰʝʫʢʘ-
ʟʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʚʝʨʰʝʥʦ ʦʢʦʣʦ 280 ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʣʠʮʘʤʠ 
ʩʪʘʨʰʝ 50 ʣʝʪ, ʫ ʥʘʩ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥ-
ʩʢʦʛʦ ʦʩʤʦʪʨʘ ʚʦʜʠʪʝʣʝʡ ʩʪʘʨʰʝ 60 ʣʝʪ. - ɻʨʘʞʜʘʥʠʥ, ʞʝʣʘʶʱʠʡ ʧʦʣʫʯʠʪʴ ʚʦʜʠʪʝʣʴʩʢʦʝ ʫʜʦʩʪʦʚʝʨʝ-
ʥʠʝ ʚ ʂʦʨʦʣʝʚʩʪʚʝ ɹʝʣʴʛʠʷ, ʜʦʩʪʠʛʰʠʡ 17-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʜʦʣʞʝʥ ʩʥʘʯʘʣʘ ʧʨʦʡʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 
ʢʫʨʩ, ʠ ʪʦʣʴʢʦ ʧʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʥ ʧʦʣʫʯʠʪ ʧʨʘʚʦ ʥʘ ʚʨʝʤʝʥʥʦʝ ʚʦʞʜʝʥʠʝ, ʪʦ ʝʩʪʴ ʙʫʜʝʪ ʚʳʜʘʥʦ 
ʚʨʝʤʝʥʥʦʝ ʚʦʜʠʪʝʣʴʩʢʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ. ʆʜʥʘʢʦ ʚʦʜʠʪʝʣʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʤʝʶʱʝʤʫ ʧʨʘʚʦ 
ʚʨʝʤʝʥʥʦʛʦ ʚʦʞʜʝʥʠʷ, ʟʘʧʨʝʱʝʥʦ ʫʧʨʘʚʣʷʪʴ ʘʚʪʦʤʦʙʠʣʝʤ ʩ 22:00 ʜʦ 06:00, ʚ ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ 
ʜʥʠ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʪʴʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʝʨʝʚʦʟʢʘʤʠ.ʏʪʦʙʳ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʙʳʣʠ ʩʥʷʪʳ, ʥʝʦʙʭʦʜʠʤʦ 
ʩʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʢʟʘʤʝʥ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ ʫʧʨʘʚʣʷʝʪʝ ʘʚʪʦʤʦʙʠʣʝʤ ʩ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʠʪʝʣʴʩʢʠʤʠ 
ʧʨʘʚʘʤʠ ʥʝ ʤʝʥʝʝ 3 ʤʝʩʷʮʝʚ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʦʜʠʪʝʣʴ ʥʝ ʩʤʦʛ 2 ʨʘʟʘ ʩʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʢʟʘʤʝʥ, ʚʦʟ-
ʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʡʪʠ 6-ʯʘʩʦʚʦʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʢʫʨʩ.ʇʨʠ ʵʪʦʤ ʫ ʥʘʩ ʪʘʢʞʝ ʥʝʦʙ-
ʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʚʳʜʘʯʠ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʜʠʪʝʣʴʩʢʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʮʘʤ, ʧʦʣʫʯʠʚʰʠʤ 
ʧʝʨʚʦʝ ʚʦʜʠʪʝʣʴʩʢʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʝʛʦ ʚʳʜʘʯʠ ʥʘ 3-ʤʝʩʷʯʥʳʡ ʚʨʝʤʝʥʥʳʡ ʩʨʦʢ, ʚʳ-
ʧʦʣʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 
ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ. 

- ʋʩʠʣʝʥʠʝ ʥʘʨʦʜʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ   

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʜʦʨʦʞʥʦȤʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʚʦʞʜʝʥʠʷ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ. ʄʠʨʦʚʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʢʦʣʦ 28% ʚʩʝʭ ʩʣʫʯʘʝʚ ʜʦʨʦʞʥʦȤʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩʚʷʟʘʥʳ ʩ ʘʣʢʦʛʦ-
ʣʝʤ (ʪ. ʝ. ʧʨʠʤʝʨʥʦ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʚʳʟʚʘʥ ʧʴʷʥʳʤʠ ʚʦʜʠʪʝʣʷʤʠ), ʠ 1,2 ʤʠʣʣʠʦʥʘ ʯʝ-
ʣʦʚʝʢ ʝʞʝʛʦʜʥʦ ʫʤʠʨʘʶʪ ʚ ʘʚʪʦʢʘʪʘʩʪʨʦʬʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʣʢʦʛʦʣʝʤ (ʦʙʱʠʡ ʤʠʨʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ) . ʏʪʦʙʳ 
ʜʦʥʝʩʪʠ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦȤʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʝ ʢʘʤʧʘʥʠʠ ʥʘ ʪʝʣʝʚʠʜʝʥʠʠ, ʨʘʜʠʦ, ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʝʮʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʚʦʞʜʝʥʠʷ ʚ ʥʝʪʨʝʟʚʦʤ ʚʠʜʝ ʚ 15 
ʨʘʟ ʯʘʱʝ, ʯʝʤ ʜʨʫʛʠʝ ʚʦʜʠʪʝʣʠ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤʠ ʩʣʫʯʘʷʤʠ, ʯʪʦ ʷʩʥʦ ʧʦʢʘʟʳʚʘʝʪ, 
ʥʘʩʢʦʣʴʢʦ ʦʧʘʩʥʘ ʧʨʦʙʣʝʤʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ ʵʪʠ ʜʘʥʥʳʝ, ʩʪʘʥʫʪ ʵʬ-
ʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʤʠʥʘʨʦʚ, ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥ-
ʥʳʭ ʥʘ ʤʦʣʦʜʝʞʴ ʠ ʦʧʳʪʥʳʭ ʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʣʘʢʘʪʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʦʣʠʢʦʚ ʚ ʨʝʛʠʦʥʘʭ ʩ ʦʙʱʝ-
ʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʪ ʚʦʜʠʪʝʣʷʤ ʫʟʥʘʪʴ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ 
ʚʦʟʜʝʡʩʪʚʠʠ ʘʣʢʦʛʦʣʷ, ʫʩʠʣʠʪ ʯʫʚʩʪʚʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʧʨʘʚ-
ʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʥʘ ʜʦʨʦʛʝ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʘʚʦʚʘʷ ʦʮʝʥʢʘ 
ʬʘʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʩʦʟʜʘʝʪ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ. ɺ ʯʘʩʪ-
ʥʦʩʪʠ, ʩʙʦʨ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʣʶʯʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʚʠʥʳ-ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʥʠʬʠʢʘʮʠʷ ʧʨʘʚʦʚʳʭ 
ʥʦʨʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʧʨʦʮʝʜʫʨ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 
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ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 

1. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʪʯʝʪ ʦ ʛʣʦʙʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʷ ʠ ʟʜʦʨʦʚʴʷ 
ʟʘ 2018 ʛʦʜ [ʀʥʪʝʨʥʝʪ]; ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ɾʝʥʝʚʘ, ʐʚʝʡʮʘʨʠʷ, 2018; ʜʦʩʪʫʧʥʦ 
ʚ ʀʥʪʝʨʥʝʪʝ: https://www.who.int/substance_abuse/publications/global_alcohol_report/en/ 

 2. ʚʘʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ. https://trendnews.kz/archives/5731 
 3.Global  status  report  on  road  safety  2018 

https://wkc.who.int/resources/publications/i/item/9789241565684? 
4. ʩʘʡʪ ʧʨʦʢʫʨʘʪʫʨʳ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ https://www.gov.kz/memleket/entities/prokuratura-

kyzylorda?lang=kk 
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ǲǣǩ 120,7 

ǩǭǫǮǪǤǩǰǬǺǨ ǮǭǣǴǭǣ ǩ ǮǯǭǳǧǪǟǩǱǧǩǤ 
ǣǭǯǭǥǬǭ-ǱǯǟǬǰǮǭǯǱǬǺǴ ǮǯǭǧǰǷǤǰǱǡǧǨ 
ǮǭǰǯǤǣǰǱǡǭǫ ǲǰǧǪǤǬǧǾ 
ǟǣǫǧǬǧǰǱǯǟǱǧǡǬǭǨ ǭǱǡǤǱǰǱǡǤǬǬǭǰǱǧ   

ǠȄȂȊȍȁǿ ǟȌȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɸʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɼ. ʆʩʠʧʝʥʢʦè 
ʛ. ɹʝʨʜʷʥʩʢ, ʈʦʩʩʠʷ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʞʝʩʪʦʯʝʥʠʷ ʩʘʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʠʝ ʰʪʨʘʬʦʚ ʟʘ ʦʪʜʝʣʴʥʳʝ ʚʠ-
ʜʳ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʙʘʣʣʦʚ ʠ ʢʨʠʤʠʥʘʣʠʟʘʮʠʶ ʧʦʚʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʢʘʨʘʪʝʣʴʥʳʝ ʤʝʨʳ ʩ 
ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʠ ʨʘʟʚʠʪʠʝʤ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʫʞʝʩʪʦʯʝ-
ʥʠʝ ʥʘʢʘʟʘʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ ɼʊʇ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 
 

AN INTEGRATED APPROACH TO THE PREVENTION OF ROAD ACCIDENTS BY STRENGTHENING 
ADMINISTRATIVE RESPONSIBILITY   

 
Beglova Anna Alexandrovna 

 
Annotation: The article analyzes the current state of legal regulation of administrative liability for traffic viola-
tions in the Russian Federation. Key areas of tougher sanctions are being considered, including increased 
fines for certain types of offenses, the introduction of a points accumulation system and the criminalization of 
repeated violations. Special attention is paid to the need for an integrated approach combining punitive 
measures with prevention and development of road infrastructure. 
Keywords: administrative responsibility, road safety, tougher penalties, accident prevention, risk-based ap-
proach. 

 
ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʤʝʨʳ ʧʦ ʩʦ-
ʟʜʘʥʠʶ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʩʦʚʝʨʰʘʝʤʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪ 
ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ 2023 ʛʦʜʫ ʙʳʣʦ ʚʦʟ-
ʙʫʞʜʝʥʦ 240,1 ʤʣʥ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʝʣ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʥʘ 54,56% 
ʙʦʣʴʰʝ, ʯʝʤ ʚ 2017 ʛʦʜʫ . ʇʨʠ ʵʪʦʤ 87,8% ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʨʦʠʟʦʰʣʠ ʧʦ ʚʠʥʝ 
ʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʨʫʰʠʚʰʠʭ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ . ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʧʨʦʩ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʨ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʘʚʘʨʠʡʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ[1]. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫ-
ʰʝʥʠʷ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʞʝʩʪʦʯʝʥʠʝʤ ʩʘʥʢʮʠʡ. 
ʅʘʯʘʣʴʥʠʢ ɼʝʧʘʨʪʘʤʝʥʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ɻʀɹɼɼ ʈʌ ɺʠʢʪʦʨ ʂʠʨʴʷʥʦʚ 
ʦʪʤʝʯʘʝʪ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʛʨʫʙʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠʚʝʣʦ ʢ 
ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ ʚ ʥʠʭ . ʉʪʘʪʠʩʪʠʢʘ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʫ ʪʝʥʜʝʥʮʠʶ: ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʫʯʘʩʪʠʝʤ ʧʴʷʥʳʭ ʚʦ-
ʜʠʪʝʣʝʡ ʩʥʠʟʠʣʦʩʴ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʤʝʨ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʠ ʧʦ ʜʨʫʛʠʤ ʢʘʪʝʛʦʨʠʷʤ ʛʨʫʙʳʭ ʥʘʨʫʰʝʥʠʡ ï ʚʳʝʟʜʫ ʥʘ ʧʦʣʦʩʫ ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʨʝʚʳ-
ʰʝʥʠʶ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ[2]. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʂʦʜʝʢʩ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʢʦʥ-
ʮʝ 2025 ï ʥʘʯʘʣʝ 2026 ʛʦʜʘ. ʌʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʪ 29 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ ˉ 525-ʌɿ ʠ ˉ 526-ʌɿ 
ʙʳʣʠ ʫʞʝʩʪʦʯʝʥʳ ʩʘʥʢʮʠʠ ʟʘ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʝʚʦʟʢʝ ʜʝʪʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʇʨʘʚʠʣʘʤʠ ʜʦ-
ʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʉ 9 ʷʥʚʘʨʷ 2026 ʛʦʜʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʰʪʨʘʬ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʩʦʩʪʘʚʣʷʝʪ 5 
ʪʳʩʷʯ ʨʫʙʣʝʡ (ʚʤʝʩʪʦ 3 ʪʳʩʷʯ), ʜʣʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ï 50 ʪʳʩʷʯ ʨʫʙʣʝʡ (ʚʤʝʩʪʦ 25 ʪʳʩʷʯ), ʜʣʷ ʶʨʠʜʠ-
ʯʝʩʢʠʭ ʣʠʮ ï 200 ʪʳʩʷʯ ʨʫʙʣʝʡ (ʚʤʝʩʪʦ 100 ʪʳʩʷʯ) . ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʩʘʤʦʟʘʥʷʪʳʝ ʚʦʜʠʪʝʣʠ ʪʘʢʩʠ 
ʪʝʧʝʨʴ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʘʢ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 
ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʩʩʘʞʠʨʦʚ . 

ɺʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʠ ʚ ʩʪʘʪʴʶ 12.5 ʂʦɸʇ ʈʌ, ʢʘʩʘʶʱʫʶʩʷ ʪʦʥʠʨʦʚʢʠ ʩʪʝʢʦʣ. ʀʟ ʥʝʝ ʠʩʢʣʶʯʝʥʘ 
ʩʩʳʣʢʘ ʥʘ ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʠ ʚʢʣʶʯʝʥʘ ʩʩʳʣʢʘ ʥʘ ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ 
ʜʦʧʫʩʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʶ 
ʩʪʝʢʦʣ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘ-
ʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʜʘ ʚʳʧʫʩʢʘ, ʩʪʨʘʥʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʪʘʪʫʩʘ ʚʚʦʟʘ, ʯʪʦ ʟʘʢʨʳʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ 
ʨʘʥʝʝ ʧʨʘʚʦʚʳʝ ʣʘʟʝʡʢʠ[3]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʠʩʪʝʤʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝ-
ʥʠʷ. ɿʘʢʦʥʦʧʨʦʝʢʪ, ʧʨʠʥʷʪʳʡ ʚ ʧʝʨʚʦʤ ʯʪʝʥʠʠ, ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʥʦʚʫʶ ʩʪʘʪʴʶ 12.38 ʂʦɸʇ ʈʌ çʉʠ-
ʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʥʘʯʠʩʣʝʥʠʝ ʰʪʨʘʬʥʳʭ 
ʙʘʣʣʦʚ. ʉʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ, ʩʚʳʰʝ ʪʨʝʭ ʥʘʨʫʰʝʥʠʡ ʙʫʜʫʪ ʩʯʠʪʘʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ, ʘ ʧʦʩʣʝ ʯʝʪ-
ʚʝʨʪʦʛʦ ʛʨʫʙʦʛʦ ʥʘʨʫʰʝʥʠʷ ʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʝʥ ʚʦʜʠʪʝʣʴʩʢʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʥʘ ʛʦʜ. ɸʚʪʦʨʳ 
ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʙʘʣʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚ ʪʝʭ, ʢʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʘʨʫ-
ʰʘʝʪ ʧʨʘʚʠʣʘ ï ʚʳʝʟʞʘʝʪ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʧʨʦʝʟʞʘʝʪ ʥʘ ʟʘʧʨʝʱʘʶʱʠʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ[4]. 

ɽʱʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʉ 2026 ʛʦʜʘ ʚʚʝʜʝʥʘ 
ʥʦʚʘʷ ʥʦʨʤʘ ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʣʷ ʟʣʦʩʪʥʳʭ 
ʥʘʨʫʰʠʪʝʣʝʡ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ . ɺʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʧʨʠʚʣʝʢʘʣʠʩʴ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 60 ʠʣʠ 80 ʢʤ/ʯ ʣʠʙʦ ʟʘ ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ 
ʧʦʣʦʩʫ ʠ ʙʳʣʠ ʣʠʰʝʥʳ ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʩʦʚʝʨʰʝʥʠʠ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ ʪʝʧʝʨʴ ʤʦʛʫʪ 
ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʳ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʉʘʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʰʪʨʘʬ ʜʦ 300 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʦʙʷʟʘ-
ʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠʣʠ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʥʘ ʩʨʦʢ ʜʦ ʜʚʫʭ ʣʝʪ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʩʦʚʝʨʰʝʥʠʠ ʪʘʢʦʛʦ ʧʨʝ-
ʩʪʫʧʣʝʥʠʷ ʥʘʢʘʟʘʥʠʝ ʫʞʝʩʪʦʯʘʝʪʩʷ ʜʦ ʰʪʨʘʬʘ ʚ ʧʦʣʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ ʠ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʜʦ ʪʨʝʭ ʣʝʪ . 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʘʚʘʨʠʡʥʦ-
ʩʪʴʶ. ʇʦ ʜʘʥʥʳʤ ɻʀɹɼɼ, ʚ 2012 ʛʦʜʫ ʧʦʯʪʠ 43 ʪʳʩʷʯʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʨʦʠʟʦʰʣʠ 
ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ, ʚ ʥʠʭ ʧʦʛʠʙʣʦ 7 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʧʦʩʪʨʘʜʘʣʦ ʙʦʣʝʝ 54 
ʪʳʩʷʯ . ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʭʦʜʝ ʧʘʨʣʘʤʝʥʪʩʢʠʭ ʜʠʩʢʫʩʩʠʡ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝ-
ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʜʥʠʤʠ ʢʘʨʘʪʝʣʴʥʳʤʠ ʤʝʨʘʤʠ. ʋʞʝʩʪʦʯʘʷ ʥʘʢʘʟʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʥʦ ʧʦʟʘ-
ʙʦʪʠʪʴʩʷ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʛ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʠʣʠ ʚ ʩʦʫʯʘʩʪʥʠʢʘ ɼʊʇ ʩʦ ʩʤʝʨ-
ʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ, ʠʣʠ ʚ çʛʨʘʙʠʪʝʣʷ ʩ ʙʦʣʴʰʦʡ ʜʦʨʦʛʠè, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʥʘʨʫʰʝʥʠʷʭ, ʧʨʦʠʟʦʰʝʜʰʠʭ 
ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ[5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʞʝʩʪʦʯʝʥʠʝ ʥʘʢʘʟʘʥʠʡ ʜʝʡ-
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ʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʚ ɼʊʇ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʬʬʝʢ-
ʪʠʚʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶ-
ʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʢʘʨʘʪʝʣʴʥʳʝ ʤʝʨʳ, ʥʦ ʠ ʨʘʟʚʠʪʠʝ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʘʜʨʝʩʥʫʶ ʨʘʙʦʪʫ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʚʦʜʠʪʝʣʝʡ, ʚʭʦʜʷʱʠʤʠ ʚ ʛʨʫʧʧʫ ʧʦʚʳ-
ʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʘʜʘʧʪʘʮʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʢ ʥʦʚʳʤ ʚʳʟʦʚʘʤ ï ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʘ ʨʫʣʝʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 
ʚʥʝʜʨʝʥʠʶ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ǼǡǭǪǽǵǧǾ ǧǬǰǱǧǱǲǱǟ 
ǟǣǫǧǬǧǰǱǯǟǱǧǡǬǭǨ ǮǯǤǽǣǧǵǧǧ ǡ 
ǯǭǰǰǧǨǰǩǭǫ ǲǢǭǪǭǡǬǭǫ ǮǯǟǡǤ 

ǪȄȌțȗȇȌǿ ǤȉǿȑȄȏȇȌǿ ǬȇȉȍȊǿȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʠʥʩʪʠʪʫʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʤ 
ʫʛʦʣʦʚʥʦʤ ʧʨʘʚʝ, ʧʫʪʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʪʨʫʜʳ ʫʯʝʥʳʭ ʠʟʫʯʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ 
ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ, ʝʛʦ ʧʨʘʚʦʚʘʷ ʧʨʠʨʦʜʘ, ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ  
ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʘʩʧʝʢʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʠʥʮʠʧʘʤʠ 
ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʜʚʦʡʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ, ʫʛʦʣʦʚʥʦʝ ʧʨʘʚʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʴ, ʢʨʠʤʠʥʘʣʠʟʘʮʠʷ, ʜʝʢʨʠʤʠʥʘʣʠʟʘʮʠʷ, ʥʝʦʜʥʦʢʨʘʪʥʦʩʪʴ, ʫʛʦʣʦʚʥʘʷ ʧʦʣʠʪʠʢʘ. 
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ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʪʘʚʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʝʡ ʚ ʋʛʦʣʦʚʥʦʤ 

ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝʤ ʇʦʩʣʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʌʝ-
ʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12 ʥʦʷʙʨʷ 2009 ʛʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ 
çʚ ʫʛʦʣʦʚʥʦʤ ʟʘʢʦʥʝ ʩʣʝʜʫʝʪ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʧʨʝʶʜʠʮʠʶ, ʪʦ 
ʝʩʪʴ ʧʨʠʚʣʝʢʘʪʴ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ ʩʦʚʝʨʰʝʥʠʷ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷè. 

ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʫʯʝʥʳʭ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʩʫʱʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ, ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʝʡʩʪʚʫʶʱʝʝ ʫʛʦʣʦʚʥʦʝ ʟʘ-
ʢʦʥʦʜʘʪʝʣʴʩʪʚʦ; ʫ ʟʘʢʦʥʦʜʘʪʝʣʷ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʥʦʨʤ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʡ ʧʨʝʶʜʠʮʠʝʡ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ʦʩʪʘʶʪʩʷ ʥʝʨʘʟʨʝʰʝʥʥʳʤʠ ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʚʦʧʨʦʩʦʚ ʚʨʝʤʝʥʠ 
ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʝʡ, ʝʛʦ ʩʪʘʜʠʡ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʘʢʠʭ ʧʨʝʩʪʫʧ-
ʣʝʥʠʡ, ʩʦʚʝʨʰʝʥʥʳʭ ʚ ʩʦʫʯʘʩʪʠʠ, ʘ ʪʘʢʞʝ ʠʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʣʦʞʥʦʝ ʤʝʞʦʪʨʘʩʣʝ-
ʚʦʝ ʷʚʣʝʥʠʝ. ʊʘʢ, ʉ.ɸ. ʄʘʨʢʫʥʮʦʚ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʢʘʢ ʦʩʦʙʦʝ ʩʨʝʜʩʪʚʦ ʶʨʠʜʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷ-
ʶʱʝʝ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʳʝ ʟʘʧʨʝʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʱʝʥʠʷ ʢ ʥʦʨʤʘʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
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ʥʦʛʦ ʧʨʘʚʘ. ɺ.ʇ. ʄʘʣʢʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʳʚʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʧʨʝʶʜʠʮʠʶ ʩ ʤʝʭʘʥʠʟʤʘʤʠ 
ʢʨʠʤʠʥʘʣʠʟʘʮʠʠ ʠ ʜʝʢʨʠʤʠʥʘʣʠʟʘʮʠʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʫʛʦʣʦʚʥʦʡ ʧʦʣʠʪʠʢʝ 
ʛʦʩʫʜʘʨʩʪʚʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʰʠʨʝʥʠʝʤ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ 
ʧʨʝʶʜʠʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʩʪʚʘ ʚ ʥʘʫʯʥʦʤ ʧʦʥʠʤʘʥʠʠ ʝʝ ʧʨʘ-
ʚʦʚʦʡ ʧʨʠʨʦʜʳ. 

ʋʞʝ ʚ XI ï XVII ʚʝʢʘʭ ʚ ʧʨʘʚʦʩʦʟʥʘʥʠʠ ʥʘʨʦʜʘ ʦʙʦʙʱʠʣʠʩʴ ʥʦʨʤʳ ʦ ʪʦʤ, ʯʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 
ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʩʦʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʝʷʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʠʣʝʥʘ. ʇʨʠ ʇʝʪʨʝ I ʧʦʷʚʣʷʝʪʩʷ 
ʧʝʨʚʳʡ ʚ ʠʩʪʦʨʠʠ ʆʪʝʯʝʩʪʚʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʩʚʦʜ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ï ɸʨʪʠʢʫʣ ɺʦʠʥʩʢʠʡ 1715 ʛʦʜʘ, 
ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ ʩʪʘʪʴʠ, ʟʘʧʨʝʱʘʚʰʠʝ ʩʦʚʝʨʰʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʝʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʆʜʥʘʢʦ 
ʚ ɸʨʪʠʢʫʣʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʣʠʩʴ ʥʘʢʘʟʘʥʠʷ ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʧʨʝʩʪʫʧʥʳʭ ʜʝʷʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚʦʝʥʥʦʩʣʫ-
ʞʘʱʠʤʠ. ʅʘʧʨʠʤʝʨ, ʟʘ ʫʙʠʡʩʪʚʦ, ʠʟʥʘʩʠʣʦʚʘʥʠʝ, ʢʨʘʞʫ, ʛʨʘʙʝʞ. ʊʘʢ, ʧʦʚʪʦʨʥʘʷ ʢʨʘʞʘ ʠ ʢʨʘʞʘ, ʩʦʚʝʨ-
ʰʝʥʥʘʷ ʚ ʪʨʝʪʠʡ ʨʘʟ, ʢʘʨʘʣʠʩʴ ʙʦʣʝʝ ʩʪʨʦʛʠʤ ʥʘʢʘʟʘʥʠʝʤ. ʇʝʪʨʦʚʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʟʘʢʣʶʯʘʝʪ ʚ 
ʩʝʙʝ ʚʘʞʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʨʫʩʩʢʦʛʦ ʧʨʘʚʘ, ʚʚʦʜʷ ʚ ʦʮʝʥʢʫ ʧʨʝʩʪʫʧʣʝʥʠʡ (ʧʦ ʦʙʨʘʟʮʫ 
ʥʝʤʝʮʢʦʛʦ ʧʨʘʚʘ) ʮʝʥʫ ʚʝʱʠ (ʧʨʠ ʢʨʘʞʝ), ʨʘʟʣʠʯʘʷ ʢʨʘʞʫ ʥʘ ʩʫʤʤʫ ʥʝ ʩʚʳʰʝ 20 ʨʫʙʣʝʡ ʠ ʙʦʣʴʰʫʶ 
ʢʨʘʞʫ (ʩʚʳʰʝ 20 ʨʫʙʣʝʡ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʢ ʙʦʣʴʰʦʡ ʢʨʘʞʝ ʦʪʥʝʩʝʥʘ ʪʘʢʞʝ ʢʨʘʞʘ, ʩʦʚʝʨʰʝʥʥʘʷ ʚ 
ʯʝʪʚʝʨʪʳʡ ʨʘʟ.  

ɸ.ɻ. ɹʝʟʚʝʨʭʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʣʦʞʝʥʠʷ ʋʣʦʞʝʥʠʷ ʦ ʥʘʢʘʟʘʥʠʷʭ ʫʛʦʣʦʚʥʳʭ ʠ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ 
1845 ʛʦʜʘ (ʚ ʨʝʜʘʢʮʠʠ 1885 ʛʦʜʘ) ʩʪʘʣʠ ʧʨʝʜʪʝʯʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ. ʉʦʛʣʘʩʥʦ ʩʪ. 322 
ʋʣʦʞʝʥʠʷ, ʧʠʰʝʪ ʘʚʪʦʨ, ʟʘ ʫʢʨʳʚʘʪʝʣʴʩʪʚʦ ʠʣʠ ʧʦʢʫʧʢʫ ʟʘʚʝʜʦʤʦ ʧʦʭʠʱʝʥʥʦʛʦ ʠʣʠ ʩʘʤʦʚʦʣʴʥʦ ʩʨʫʙ-
ʣʝʥʥʦʛʦ ʜʨʫʛʠʤʠ ʣʝʩʘ ʚʠʥʦʚʥʳʝ ʚ ʪʦʤ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʠʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ: ʚ ʧʝʨʚʳʡ ʨʘʟ ï ʜʝʥʝʞʥʦʤʫ 
ʚʟʳʩʢʘʥʠʶ, ʨʘʚʥʦʤʫ ʮʝʥʝ ʧʨʠʥʷʪʦʛʦ ʠʣʠ ʢʫʧʣʝʥʥʦʛʦ ʣʝʩʘ; ʚʦ ʚʪʦʨʦʡ ʨʘʟ ï ʪʦʤʫ ʞʝ ʜʝʥʝʞʥʦʤʫ ʚʟʳʩʢʘ-
ʥʠʶ ʠʣʠ, ʩʚʝʨʭ ʪʦʛʦ, ʠ ʘʨʝʩʪʫ ʥʝ ʩʚʳʰʝ ʰʝʩʪʠ ʥʝʜʝʣʴ; ʚ ʪʨʝʪʠʡ ʠʣʠ ʙʦʣʝʝ ʨʘʟ ï ʪʦʤʫ ʞʝ ʜʝʥʝʞʥʦʤʫ 
ʚʟʳʩʢʘʥʠʶ ʠ ʟʘʢʣʶʯʝʥʠʶ ʚ ʪʶʨʴʤʫ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʞʝ ʚ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʝ ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʢʨʠʪʠʢʘ ʜʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʋʢʘʟʳʚʘʣʦʩʴ ʥʘ 
ʨʘʟʤʳʚʘʥʠʝ ʛʨʘʥʠʮ ʤʝʞʜʫ ʧʨʝʩʪʫʧʣʝʥʠʝʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʧʨʦʩʪʫʧʢʦʤ, ʘ ʪʘʢʞʝ ʥʘ ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ 
ʧʨʠʥʮʠʧʘ ʚʠʥʳ. 

ʉ ʧʨʠʥʷʪʠʝʤ ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 1996 ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦ-
ʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʩʦʩʪʘʚʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʝʡ. ɿʘʢʦʥʦʜʘʪʝʣʴ ʦʨʠʝʥʪʠʨʦ-
ʚʘʣʩʷ ʥʘ ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʚʠʜʦʚ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 2000-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʜʘʥʥʦʛʦ ʠʥʩʪʠ-
ʪʫʪʘ ʚ ʫʛʦʣʦʚʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʛʫʤʘʥʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 
ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚ ʞʝʩʪʢʦʡ ʢʨʠʤʠʥʘʣʠʟʘʮʠʠ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʆ.ʉ. ʂʘʧʠʥʫʩ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʘʣʠ-
ʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʫʛʦʣʦʚʥʦʛʦ ʧʨʦʩʪʫʧʢʘè, ʧʦʟʚʦʣʷʷ ʦʪʛʨʘʥʠʯʠʚʘʪʴ ʤʝʥʝʝ ʦʧʘʩʥʳʝ ʜʝʷʥʠʷ ʦʪ ʧʨʝʩʪʫʧ-
ʣʝʥʠʡ. 

ɺʦʧʨʦʩ ʦ ʧʨʘʚʦʚʦʡ ʧʨʠʨʦʜʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʩʢʫʩ-
ʩʠʦʥʥʳʭ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʥʘʫʢʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʩʣʦʞʥʦʡ ʠ ʤʥʦʛʦʛʨʘʥʥʦʡ ʧʨʠʨʦʜʝ ʜʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʆʩʦʙʝʥʥʦʡ ʯʘʩʪʠ ʋʂ 
ʈʌ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ ʥʝʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ. 

ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʦʪʥʦʩʷʪʩʷ: 
ʤʝʣʢʦʝ ʭʠʱʝʥʠʝ, ʩʦʚʝʨʰʝʥʥʦʝ ʣʠʮʦʤ, ʧʦʜʚʝʨʛʥʫʪʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʥʘʢʘʟʘʥʠʶ; 
ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʫʙʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 
ʧʦʚʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʴʷʥʝʥʠʷ. 
ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʛʫʤʘʥʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʴʶ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ; ʨʘʟʚʠʪʠʝʤ ʢʦʥʮʝʧʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʩʪʫʧʢʘ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʥʦʨʤ ʚʳʷʚʣʷʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʪʦʣʢʦʚʘʥʠʝʤ ʠ 
ʨʝʘʣʠʟʘʮʠʝʡ. 
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ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʠ ʧʨʠʥʮʠʧʫ 
non bis in idem. ɺ.ɸ. ʄʘʩʣʦʚ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʚʣʝʯʝʥʠʝ ʣʠʮʘ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʘʜ-
ʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʚʪʦʨʥʦʝ ʥʘʢʘʟʘʥʠʝ ʟʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʜʝʷʥʠʝ. 
ʆʜʥʘʢʦ ʩʪʦʨʦʥʥʠʢʠ ʠʥʩʪʠʪʫʪʘ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʧʦʚʪʦʨʥʦʤ ʥʘʢʘʟʘʥʠʠ, ʘ ʦ ʥʦʚʦʡ ʶʨʠ-
ʜʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʚʝʜʝʥʠʷ ʣʠʮʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʦʧʳʪʘ. 

ʖ.ɸ. ɺʣʘʩʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʙʣʠʞʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʛʦ ʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɼʝʡʩʪʚʠ-
ʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʪʨʫʜʥʷʝʪ ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. 

ʆʩʦʙʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʪ ʨʘʥʝʝ ʚʳʥʝʩʝʥʥʳʭ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʆʰʠʙʢʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʩʣʝʜʫʁ -
ʱʫʶ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʫʶ ʦʮʝʥʢʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʟʘʢʦʥʦʜʘʪʝʣʴ ʥʝ ʟʘʢʨʝʧʠʣ ʧʦʥʷʪʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶ-
ʜʠʮʠʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʠ ʠ ʥʘʫʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʧʨʘʚʦʚʦʡ ʠʥʩʪʠʪʫʪ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ 
ʨʦʩʩʠʡʩʢʦʡ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʢʘʢ ʜʦʢʪʨʠʥʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʪʘʢ ʠ ʨʦʜʩʪʚʝʥ-
ʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦ ʚʩʝʭ ʬʦʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦ-
ʨʦʡ ʧʦʣʦʚʠʥʳ 19 ʚʝʢʘ. ʄʝʞʜʫ ʪʝʤ, ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʰʠʨʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʙʘʟʳ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ 
ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʝʜʠʥʦʦʙʨʘʟʠʷ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʣʝʛʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤ ʩʦʩʪʘʚʘʤ ʧʨʝʩʪʫʧʣʝ-
ʥʠʡ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʝʶʜʠʮʠʝʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʜʦʚʦʣʴʥʦ ʪʘʢʠ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʝʶʜʠʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ. 
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ǳǧǦǧǶǤǰǩǟǾ ǟǩǱǧǡǬǭǰǱǻ ǩǟǩ ǰǯǤǣǰǱǡǭ 
ǮǯǭǳǧǪǟǩǱǧǩǧ ǲǱǭǫǪǤǬǧǾ Ǯǯǧ 
ǧǬǱǤǬǰǧǡǬǭǨ ǲǫǰǱǡǤǬǬǭǨ ǯǟǠǭǱǤ 

ǩȍȀȍȆȄȁ ǫȇȔǿȇȊ ǭȊȄȂȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʨʦʣʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʠʥʪʝʥʩʠʚ-
ʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʪʦʤʣʝʥʠʝ ʧʨʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝ-
ʛʨʫʟʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʭʫʜʰʝʥʠʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʦ 
ʪʦʤ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ 
ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʜʘʶʪ ʨʝʛʫʣʷʨʥʳʝ ʥʘʛʨʫʟʢʠ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʬʠʟʢʫʣʴʪʫʨʥʳʝ ʧʘʫʟʳ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦ-
ʯʝʛʦ ʜʥʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʨʝʞʠʤ ʪʨʫʜʘ ʢʘʢ ʩʨʝʜ-
ʩʪʚʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʪʦʤʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʥʠʤʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʪʦʤʣʝʥʠʝ, ʫʤʩʪʚʝʥʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘʢʪʠʚʥʳʡ ʦʪ-
ʜʳʭ, ʬʠʟʢʫʣʴʪʫʨʥʘʷ ʧʘʫʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʠʥʪʝʥʩʠʚʥʘʷ ʫʤʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ. 
 
PHYSICAL ACTIVITY AS A MEANS OF PREVENTING FATIGUE DURING INTENSIVE MENTAL WORK 
 

Kobozev Mikhail Olegovich 
 
Abstract:The article examines the preventive role of physical activity during intense mental work. It is shown 
that fatigue in intellectual activity is associated with overload of the central nervous system and impaired re-
covery. The author substantiates the premise that rationally organized physical activity is a functionally neces-
sary condition for maintaining mental performance. It was found that regular moderate-intensity exercise and 
short physical activity breaks during the workday provide the greatest preventive effect. The study concludes 
that physical exercises must be integrated into the work routine as a means of preventing fatigue and sustain-
ing focus. 
Keywords: Physical activity, fatigue, mental performance, active rest, physical pause, prevention, intensive 
mental work. 

 
ʀʥʪʝʥʩʠʚʥʘʷ ʫʤʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʦʙʳʯʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʨʝʞʠʤʝ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘ-

ʥʠʷ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʵʪʦʤʫ ʫʪʦʤʣʝʥʠʝ ʧʨʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʣʴʟʷ 
ʩʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʯʫʚʩʪʚʫ ʫʩʪʘʣʦʩʪʠ. ʊʘʢ, ʦʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘ-
ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʜʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʟʘʤʝʜʣʷʝʪʩʷ ʤʳʰʣʝʥʠʝ. 
ʊʘʢʞʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʢʦʧʣʝʥʠʠ ʧʝʨʝʛʨʫʟʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʨʝʫʪʦʤʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʛʦʣʦʚʥʳʤʠ ʙʦʣʷʤʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ, ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ, ʩʥʠʞʝʥʠʝʤ ʚʥʠʤʘʥʠʷ ʠ ʧʘʤʷʪʠ [1, ʩ. 222]. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʫʪʦʤʣʝʥʠʷ ʧʨʠ ʫʤʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʷʟʘ-
ʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ.  

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʢʦʥʮʝʥ-
ʪʨʠʨʫʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʥʝʨʚʥʳʭ ʮʝʥʪʨʘʭ. ɺʳʩʦʢʘʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ ʥʘ ʥʝʙʦʣʴʰʦʤ ʢʨʫʛʝ ʟʘʜʘʯ 
ʚʳʟʳʚʘʝʪ ʙʳʩʪʨʦʝ ʫʪʦʤʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ [2, ʩ. 13], ʧʨʠ ʵʪʦʤ 
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ʚʥʝʰʥʷʷ ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʥʝ ʦʟʥʘʯʘʝʪ ʨʝʘʣʴʥʦʛʦ ʦʪʜʳʭʘ ʦʨʛʘʥʠʟʤʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʙʦʪʘ ʟʘ ʢʦʤʧʴʶ-
ʪʝʨʦʤ ʠ ʯʪʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʤʳʰʮ ʰʝʠ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʫʣʦʚʠʱʘ, ʠ ʯʝʤ 
ʚʳʰʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʤ ʚʳʨʘʞʝʥʥʝʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʤʳʰʝʯʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ [2, ʩ. 14]. ɺʳʭʦʜʠʪ, ʯʪʦ ʫʤʩʪʚʝʥʥʦʝ ʫʪʦʤʣʝʥʠʝ ʠʤʝʝʪ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʫʶ ʠ ʤʳʰʝʯʥʦ-
ʩʪʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʧʦʵʪʦʤʫ ʝʛʦ ʥʝʣʴʟʷ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʪʦʣʴʢʦ ʧʘʩʩʠʚʥʳʤ ʩʠʜʷʯʠʤ ʦʪ-
ʜʳʭʦʤ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʫʪʦʤʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ 
ʜʣʠʪʝʣʴʥʦʡ ʧʦʟʝ ʩʠʜʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ 
ʜʠʘʬʨʘʛʤʳ, ʫʭʫʜʰʘʝʪ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʩʝʨʴʸʟʥʦ ʩʦʜʝʡʩʪʚʫʝʪ ʟʘʩʪʦʶ ʢʨʦʚʠ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʪʝʣʘ ʠ 
ʩʥʠʞʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ [3, ʩ. 115]. ɼʣʷ ʤʦʟʛʘ ʵʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʨʘʙʦʪʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠ-
ʩʠʪ ʦʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʪʦʢʘ ʢʨʦʚʠ ʠ ʢʠʩʣʦʨʦʜʘ. ʇʨʠ ʤʦʥʦʪʦʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʩʣʦ-
ʨʦʜʥʳʡ ʜʝʬʠʮʠʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʦʥʣʠʚʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʷʩʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʧʘʜʝʥʠʷ ʪʝʤʧʘ 
ʨʘʙʦʪʳ [2, ʩ. 14]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʝʰʘʝʪ ʵʪʫ ʟʘʜʘʯʫ ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʤʝʝʪ ʩʤʳʩʣ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʜʚʠʞʝʥʠʷ ʩʥʠʤʘʶʪ ʠʟʙʳ-
ʪʦʯʥʦʝ ʤʳʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ [2, ʩ. 14]. 
ʊʘʢʞʝ ʧʨʠ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʩʢʦʨʷʶʪʩʷ ʩʝʨʜʮʝʙʠʝʥʠʝ ʠ ʢʨʦʚʦʪʦʢ, ʫʩʠʣʠʚʘʝʪʩʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛ-
ʢʠʭ, ʚʦʟʨʘʩʪʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʦʣʦʚʥʦʡ ʤʦʟʛ [2, ʩ. 14]. ɺʜʦʙʘʚʦʢ ʜʚʠʞʝ-
ʥʠʝ ʧʝʨʝʢʣʶʯʘʝʪ ʥʝʨʚʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʫʪʦʤʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʥʘ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʠ ʪʝʤ 
ʩʘʤʳʤ ʵʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʄʝʭʘʥʠʟʤ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ 
ʩʤʝʥʝ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ [5, ʩ. 118]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʫʤʩʪʚʝʥ-
ʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʨʦʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʪʦ-
ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʢʫʤʫʣʷʪʠʚʥʦʩʪʠ, 
ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ ʠ 
ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʘʛʨʫʟʢʝ [5, ʩ. 118], ʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʫʪʦʤʣʝʥʠʷ ʚʘʞʥʘ ʠʤʝʥʥʦ ʢʦʤʙʠʥʘʮʠʷ ʵʪʠʭ 
ʵʬʬʝʢʪʦʚ. ʈʘʟʦʚʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʧʘʫʟʘ ʩʥʠʤʘʝʪ ʪʝʢʫʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʘ ʨʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʨʦʚʢʠ 
ʫʤʝʥʴʰʘʶʪ ʩʢʦʨʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʫʪʦʤʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 
ʚʩʪʨʦʝʥʘ ʚ ʨʝʞʠʤ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʚ ʢʘʯʝʩʪʚʝ ʝʞʝʜʥʝʚʥʦʡ ʙʘʟʳ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ.  

ʅʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʜʣʷ ʣʠʮ, ʢʦʪʦʨʳʝ ʟʘʥʷʪʳ ʫʤʩʪʚʝʥʥʳʤ ʪʨʫʜʦʤ, ʜʘʶʪ ʫʧʨʘʞʥʝʥʠʷ ʫʤʝʨʝʥʥʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ ʢ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʭʦʜʴʙʘ, ʙʝʛ, ʧʣʘʚʘʥʠʝ, ʚʝʣʦʩʠʧʝʜ, ʣʳʞʠ, ʛʨʝʙʣʷ ʠ ʜʨʫʛʠʝ 
ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʳ [4, ʩ. 123; 6, ʩ. 
155]. ʊʘʢ, ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʘʢʪʠʚʠʨʫʶʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʚʳʰʘʶʪ ʦʙʱʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʥʝ ʧʝʨʝ-
ʛʨʫʞʘʷ ʦʨʛʘʥʠʟʤ ʨʝʟʢʠʤ ʩʪʘʨʪʦʤ [6, ʩ. 155]. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʟʘʥʷʪʦʩʪʠ ʯʝʣʦʚʝʢʫ 
ʚʘʞʝʥ ʥʘʜʝʞʥʳʡ ʨʝʩʫʨʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʨʘʟʨʫʰʘʝʪ ʨʘʙʦʯʠʡ ʨʠʪʤ. 

ʅʘʨʷʜʫ ʩ ʫʧʨʘʞʥʝʥʠʷʤʠ ʦʙʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʫʧʨʘʞʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʭʘʨʘʢʪʝʨʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʜʳʭʘʪʝʣʴʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʪʘʢʞʝ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʛʣʘʟ 
[4, ʩ. 123]. ɿʘʜʘʯʘ ʠʭ ʚ ʘʜʨʝʩʥʦʤ ʩʥʷʪʠʠ ʣʦʢʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʝ, ʫʣʫʯʰʝʥʠʷ ʜʳʭʘʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʟʨʠ-
ʪʝʣʴʥʦʛʦ ʫʪʦʤʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʶ. ʊʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʩʦ-
ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʩʪʫʧʥʳ ʧʨʷʤʦ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʤ, ʜʣʷ ʯʝʛʦ ʦʧʪʠʤʘʣʴʥʳʤ ʙʫ-
ʜʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʩʣʝ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʚʦʟʨʘʩʪʘʝʪ 
ʩʢʦʨʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʣʫʯʰʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʚʥʠʤʘʥʠʷ [4, ʩ. 124], ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʠ-
ʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʣʠʷʝʪ ʥʘ ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʊʘʢʞʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʫʪʦʤʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʢʫʣʴʪʫʨʥʳʝ ʧʘʫʟʳ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚ 
ʪʦʤ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʥʘʢʦʧʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʨʳʚʘ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ. ʄʝʪʦʜʠʯʝʩʢʠ 
ʬʠʟʢʫʣʴʪʫʨʥʘʷ ʧʘʫʟʘ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʦʩʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʥʘʛʨʫʟʢʫ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʪʝ 
ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʘʣʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʝ, ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʩ ʫʪʦʤʣʝʥʥʳʭ 
ʩʠʩʪʝʤ ʜʦʣʞʥʦ ʩʥʠʤʘʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ [3, ʩ. 114]. ɼʣʷ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
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ʚʢʣʶʯʘʪʴ ʜʚʠʞʝʥʠʷ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʨʘʙʦʯʝʡ ʧʦʟʝ, ʠ ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ ʧʦʪʷʛʠʚʘʥʠʷ ʠ 
ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʤʳʰʮ ʩʧʠʥʳ, ʪʘʢʞʝ ʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ [3, ʩ. 115]. ʆʙʳʯʥʦ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ 5ï7 
ʫʧʨʘʞʥʝʥʠʡ ʧʦ 6ï8 ʧʦʚʪʦʨʝʥʠʡ [3, ʩ. 115]. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʦʥ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝʫʪʦʤʣʝʥʠʷ.  

ɿʥʘʯʝʥʠʝ ʬʠʟʢʫʣʴʪʫʨʥʳʭ ʧʘʫʟ ʚ ʠʭ ʫʜʦʙʩʪʚʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʘʢʪʠʚʥʳʡ 
ʦʪʜʳʭ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʘ ʜʘʝʪ ʙʦʣʴʰʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʯʝʤ ʧʘʩʩʠʚʥʳʡ ʦʪʜʳʭ ʪʦʡ ʞʝ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʳʰʝʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʩʢʦʨʷʝʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʝʨʚʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʜʳʭʘʥʠʝ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʫʩʪʨʘʥʷʝʪ ʟʘʩʪʦʡ ʠ ʩʥʠʞʘʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʪʘʪʠ-
ʯʝʩʢʦʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ [2, ʩ. 15; 5, ʩ. 118]. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʢʦʨʦʪʢʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʧʘʫʟʘ ʯʘʩʪʦ ʧʦʣʝʟʥʝʝ, 
ʯʝʤ ʝʱʝ ʜʝʩʷʪʴ ʤʠʥʫʪ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʠʜʝʥʠʷ. ɼʣʷ ʯʝʣʦʚʝʢʘ, ʟʘʥʷʪʦʛʦ ʠʥʪʝʥʩʠʚʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦ-
ʪʦʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʪʦʯʥʳʤ. 

ʇʨʠ ʵʪʦʤ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʘʝʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʧʨʠ ʘʜʝʢʚʘʪʥʦʡ ʜʦʟʠ-
ʨʦʚʢʝ, ʪʘʢ ʢʘʢ ʠʟʙʳʪʦʯʥʳʝ ʥʘʛʨʫʟʢʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ) ʤʦʛʫʪ 
ʩʥʠʞʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʪʨʝʥʠʨʦʚʢʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ ʚ ʵʪʦ ʞʝ 
ʚʨʝʤʷ ʯʨʝʟʤʝʨʥʳʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʙʝʩʧʦʣʝʟʥʳʤʠ ʠʣʠ ʜʘʞʝ ʚʨʝʜʥʳʤʠ [5, ʩ. 118], ʘʥʘʣʦʛʠʯʥʦ 
ʠ ʚ ʨʝʞʠʤʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʯʝʤ ʫʪʦʤʠʪʝʣʴʥʝʝ ʫʤʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʝʤ ʤʝʥʴʰʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʘʫʟʘʭ [2 ʩ. 15]. ʈʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʚʦʟ-
ʨʘʩʪ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʫʨʦʚʝʥʴ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ [2, ʩ. 14], ʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʬʠʣʘʢʪʠʢʘ ʫʪʦʤʣʝʥʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʪʦʯʥʦʛʦ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʪʝʢʫʱʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ.  

ʂ ʪʦʤʫ ʞʝ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʩʢʦʨʷʝʪ ʚʦʟʚʨʘʪ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʢ ʥʦʨʤʝ ʠ ʫʩʠʣʠʚʘʝʪ ʠʭ 
ʩʪʘʙʠʣʴʥʦʩʪʴ. ʊʘʢ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʘʤʷʪʠ, ʚʥʠʤʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ 
ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ [6, ʩ. 154]. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʤ ʧʝʨʝʥʘʧʨʷʞʝ-
ʥʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʘʟʨʷʜʢʠ ʩʥʠʞʘʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦ 
ʫʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ [6, ʩ. 153], ʧʦʵʪʦʤʫ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʝʩʫʨʩ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ. ɼʘʥʥʳʤ ʩʧʦʩʦʙʦʤ 
ʦʥʘ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʜʣʠʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʙʝʟ ʚʳʨʘʞʝʥʥʦʛʦ ʧʘʜʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ.  

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʫʪʦʤʣʝʥʠʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ 
ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʝʞʝʜʥʝʚʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʙʘʟʘ ʚ ʚʠʜʝ ʨʝʛʫʣʷʨʥʳʭ ʥʘʛʨʫʟʦʢ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʠ. ɼʘʞʝ 25ï30 ʤʠʥʫʪ ʫʧʨʘʞʥʝʥʠʡ ʚ ʜʝʥʴ ʧʦʤʦʛʘʶʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʫʪʦʤʣʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʧʨʠ 
ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʘʭ [1, ʩ. 222ï223]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢʨʘʪʢʠʝ ʬʠʟʢʫʣʴʪʫʨʥʳʝ ʧʘʫʟʳ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ 
(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʦʥʣʠʚʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʠʠ ʚ ʰʝʝ ʠ ʧʣʝʯʘʭ). ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʠ ʨʘʩʩʣʘʙʣʷʶʱʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʩʣʫʞʠʪ 
ʪʝʤ, ʜʣʷ ʯʝʛʦ ʦʧʪʠʤʘʣʴʥʳʤ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʪʝʤ, 
ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦ ʛʘʨʘʥʠʪʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʫʪʦʤʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʫʪʦʤʣʝʥʠʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ. ʊʘʢ, ʝʝ ʜʝʡʩʪʚʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʥʷʪʠʠ ʩʪʘ-
ʪʠʯʝʩʢʦʛʦ ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʟʛʘ. ʅʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʢʦʨʦʪʢʠʝ ʬʠʟʢʫʣʴʪʫʨʥʳʝ ʧʘʫʟʳ, ʚʩʪʨʦʝʥʥʳʝ ʚ 
ʨʝʞʠʤ ʪʨʫʜʘ. ʇʘʩʩʠʚʥʳʡ ʦʪʜʳʭ ʙʝʟ ʜʚʠʞʝʥʠʷ ʨʝʰʘʝʪ ʵʪʫ ʟʘʜʘʯʫ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 
ʚʳʩʦʢʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ 
ʵʣʝʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
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ǭǰǭǠǤǬǬǭǰǱǧ ǭǯǢǟǬǧǦǟǵǧǧ 
ǰǟǫǭǰǱǭǾǱǤǪǻǬǺǴ ǦǟǬǾǱǧǨ ǳǧǦǧǶǤǰǩǭǨ 
ǩǲǪǻǱǲǯǭǨ ǲ ǰǱǲǣǤǬǱǭǡ ǡ ǲǰǪǭǡǧǾǴ 
ǡǺǰǭǩǭǨ ǲǶǤǠǬǭǨ ǬǟǢǯǲǦǩǧ 

ǪǿȑȍȏȕȄȁ ǟȏȑȄȋ ǣȋȇȑȏȇȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʩʦʢʘʷ ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝʤ 
ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʠ ʢʘʢ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫ-
ʨʦʡ ʚ ʨʝʜʢʫʶ ʧʨʘʢʪʠʢʫ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʧʨʦʩʳ ʦ ʥʝʭʚʘʪʢʝ ʚʨʝʤʝʥʠ ʢʘʢ ʧʨʠʯʠʥʝ ʧʘʩʩʠʚʥʦʩʪʠ. ʋʜʝ-
ʣʝʥʦ ʚʥʠʤʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʘʜʘʝʪ ʚ ʧʝʨʠʦʜʳ ʠʥʪʝʥʩʠʚʥʦʡ ʫʯʸʙʳ, ʘ ʦʙʷʟʘʪʝʣʴ-
ʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʚʦʩʧʠʪʘʥʠʝʤ ʧʦʢʨʳʚʘʶʪ ʣʠʰʴ 4000ï7300 ʰʘʛʦʚ ʚ ʥʝʜʝʣʶ, ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 
ʢʦʤʧʝʥʩʘʮʠʠ ʛʠʧʦʜʠʥʘʤʠʠ. ʋʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʶ ʫʩʪʘʣʦʩʪʠ ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ. ʇʨʦ-
ʷʚʣʷʝʪʩʷ ʵʪʦ ʚ ʪʦʤ, ʯʪʦ ʩʪʘʪʠʯʝʩʢʘʷ ʧʦʟʘ ʧʨʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʪʨʫʜʝ ʫʭʫʜʰʘʝʪ ʤʦʟʛʦʚʦʝ ʢʨʦʚʦʩʥʘʙ-
ʞʝʥʠʝ ʠ ʩʥʠʞʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ ʬʠʟʠʯʝʩʢʠʤ ʫʩʠʣʠʷʤ. ʈʘʩʩʤʦʪʨʝʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʜʠ-
ʥʘʤʠʷ ʚʣʝʯʸʪ ʧʘʜʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʘʞʝ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ʊʘʢʞʝ 
ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ 
ʢʫʣʴʪʫʨʦʡ, ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʚʳʩʦʢʘʷ ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ, ʩʪʫ-
ʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʸʞʴ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 
ʟʘʥʷʪʠʡ, ʛʠʧʦʜʠʥʘʤʠʷ, ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʪʠʚʘʮʠʷ ʢ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
 

FEATURES OF THE ORGANIZATION OF INDEPENDENT PHYSICAL EDUCATION CLASSES FOR 
STUDENTS IN CONDITIONS OF HIGH ACADEMIC LOAD 
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Abstract: The article examines how high academic workload is associated with a decrease in physical activity 
of students, and how it turns independent physical education into a rare practice. Surveys on lack of time as a 
reason for passivity were considered. Attention is paid to physical activity, which falls during periods of inten-
sive study, and compulsory physical education classes cover only 4,000-7,300 steps per week, which are not 
enough to compensate for physical inactivity. Attention is also paid to the accumulation of fatigue, which exac-
erbates the situation. This is manifested in the fact that static posture during intellectual work impairs cerebral 
blood supply and reduces readiness for physical effort. It is considered how chronic physical inactivity leads to 
a decrease in working capacity and even academic performance in the future. The analysis of the impact of 
the educational load on the organization of independent physical education classes is also carried out, and a 
methodology for their rational construction is proposed. 
Keywords: self-study in physical education, high academic load, student youth, physical activity of students, 
organization of independent physical activities, physical inactivity, time management of physical activity, moti-
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vation for physical activity, rationalization of the training process 

 
ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʫʟʝ ʩʦʟʜʘʸʪ ʜʝʬʠʮʠʪ ʩʚʦʙʦʜʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʧʝʨʚʠʯʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʙʘʨʴʝʨʦʤ ʥʘ ʧʫʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʟʘʥʷʪʠʷʤ ʬʠ-
ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʂʦʧʝʡʢʠʥʦʡ ɽ.ʅ., ʂʦʥʜʘʢʦʚʘ ɺ.ʃ., ɺʦʣʦʰʠʥʦʡ ʃ.ʅ., 
ɹʦʯʘʨʦʚʦʡ ɺ. ʀ, ʥʝʭʚʘʪʢʘ ʚʨʝʤʝʥʠ ï ʚʦʦʙʱʝ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʬʠʟʠʯʝʩʢʦʡ ʧʘʩʩʠʚʥʦʩʪʠ ʫ 78,5% ʨʝ-
ʩʧʦʥʜʝʥʪʦʚ. ʇʨʦʯʠʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ), ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʞʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʶ, ʦʪʩʪʘʶʪ ʧʦ ʯʘʩʪʦʪʝ ʫʧʦʤʠʥʘʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ [1]. ɼʘʥʥʘʷ ʮʠʬʨʘ ʦʪʨʘʞʘʝʪ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʝ 
ʨʘʩʧʠʩʘʥʠʝ, ʪʘʢ ʢʘʢ ʥʝʨʝʜʢʦ ʘʫʜʠʪʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 7ï9 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʚ ʦʙʳʯʥʳʝ ʫʯʝʙʥʳʝ ʧʝ-
ʨʠʦʜʳ ʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 11ï13 ʯʘʩʦʚ ʩ ʥʘʯʘʣʦʤ ʟʘʯʸʪʥʦʡ ʩʝʩʩʠʠ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʚʳʪʝʩʥʷʝʪ ʬʠʟʠʯʝʩʢʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʠʟ ʨʘʩʧʦʨʷʜʢʘ ʜʥʷ [2]. ɼʚʠʛʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʫʜʝʥʪʦʚ 
ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 2%, ʘ ʩʫʤʤʘʨʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 
56ï65% ʦʪ ʫʨʦʚʥʷ ʢʘʥʠʢʫʣʷʨʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ 
ʚʦʩʧʦʣʥʷʶʪ ʜʝʬʠʮʠʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʊʦ ʝʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʜʚʫʤ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʯʘʩʘʤ ʚ ʥʝʜʝʣʶ ʜʦʩʪʠʛʘ-
ʝʪʩʷ ʦʙʲʸʤ ʜʚʠʞʝʥʠʡ ʚ 4 000ï7 300 ʰʘʛʦʚ, ʪʝʤ ʩʘʤʳʤ ʵʪʦuj ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʜʝʣʴʥʦʡ 
ʛʠʧʦʜʠʥʘʤʠʠ.  

ɼʘʣʝʝ, ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʚʫʟʝ ʫʤʩʪʚʝʥʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʥʠ-
ʤʘʝʪ ʚʩʸ ʙʦʣʴʰʫʶ ʜʦʣʶ ʙʶʜʞʝʪʘ ʚʨʝʤʝʥʠ, ʘ ʯʝʨʝʜʦʚʘʥʠʝ ʫʤʩʪʚʝʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʩʦʢʨʘ-
ʱʘʝʪʩʷ ʠʣʠ ʫʩʪʨʘʥʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʫʩʪʘʣʦʩʪʴ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʘ ʦʙʱʘʷ ʨʘʙʦʪʦ-
ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ɼʣʠʪʝʣʴʥʦʝ ʞʝ ʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʫʤʩʪʚʝʥʥʦʤ ʪʨʫʜʝ ʧʦʨʦʞʜʘʝʪ 
ʥʘʧʨʷʞʝʥʠʝ ʧʦʟʚʦʥʦʯʥʳʭ ʤʳʰʮ ʠ ʫʭʫʜʰʘʝʪ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʙʲʝʢ-
ʪʠʚʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʥʘʛʨʫʟʢʝ. ɼʝʬʠʮʠʪ ʞʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʚʣʝʯʸʪ ʟʘ 
ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʝʨʝʜʢʦ ʧʦʷʚʣʝʥʠʝ ʟʘʪʷʞʥʳʭ ʥʘʨʫ-
ʰʝʥʠʡ ʟʜʦʨʦʚʴʷ. ʊʘʢʞʝ ʠʟ-ʟʘ ʧʦʧʳʪʢʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʜʚʠʛʘʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ ʨʘʟʦʚʳʤʠ 
ʠʥʪʝʥʩʠʚʥʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʫʪʦʤʣʝʥʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʨʠʩʢ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥ-
ʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠʨʦʩʪ ʥʘʛʨʫʟʢʠ ʥʝ ʜʘʸʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 
ʇʨʠ ʵʪʦʤ ʦʥ ʣʠʰʴ ʫʛʣʫʙʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʩʪʦʱʝʥʠʝ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʟʜʝʩʴ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʤʦ. ʀʩʪʦʯʥʠ-
ʢʦʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʩʣʫʞʠʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ 
ʜʦʩʪʫʧʥʳʤʠ ʫ ʩʪʫʜʝʥʪʦʚ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʥʘʨʫʰʘʝʪ ʚʦʣʝʚʫʶ ʨʝʛʫʣʷʮʠʶ ʧʦʚʝʜʝʥʠʷ [3]. ʊʘʢ, ʩʪʫʜʝʥʪʳ ʩʘʤʠ 
ʥʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʦʷʚ-
ʣʝʥʠʷʤʠ ʫʯʝʙʥʦʛʦ ʩʪʨʝʩʩʘ, ʪʘʢʞʝ ʦʥʠ ʥʝʨʝʜʢʦ ʜʦʙʘʚʣʷʶʪ ʢ ʥʠʤ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ ʭʨʦʥʠʯʝʩʢʫʶ ʥʝʭʚʘʪʢʫ 
ʚʨʝʤʝʥʠ. ʍʨʦʥʠʯʝʩʢʠʡ ʞʝ ʚʘʨʠʘʥʪ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʪʫʘʪʠʚʥʦʛʦ ʪʝʤ, ʯʪʦ ʦʥ ʚ 
ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʟʨʫʰʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʢʘʢ ʩʦʢʨʘʱʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʣʘ-
ʥʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʬʠʟʢʫʣʴʪʫʨʥʳʭ ʟʘʥʷʪʠʡ ʚʦʣʝʚʦʡ ʨʝʩʫʨʩ.  

ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʟʘʷʚʠʪʴ, ʯʪʦ ʩʪʫʜʝʥʪ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʜʝʜʣʘʡʥʦʚ ʠ ʵʢʟʘʤʝʥʘʮʠ-
ʦʥʥʦʡ ʩʝʩʩʠʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʨʝʤʝʥʥʦʡ ʜʝʬʠʮʠʪ ʧʦʜʢʨʝʧʣʸʥ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʤ ʠʩʪʦʱʝʥʠʝʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʟʘʠʤʥʦ 
ʫʩʣʦʞʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʡ ʫʯʸʙʳ ʚʨʝʤʝʥʥʦʡ ʜʝʬʠʮʠʪ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʘʣʦʩʪʴ 
ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʟʳʚʘʶʪ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʦʪ 
ʫʯʝʙʥʳʭ ʥʘʛʨʫʟʦʢ ʩʪʫʜʝʥʪ ʧʦʧʨʦʩʪʫ ʫʪʨʘʯʠʚʘʝʪ ʚʥʫʪʨʝʥʥʝʝ ʧʦʙʫʞʜʝʥʠʝ ʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ-
ʜʦʣʛʦ ʜʦ ʦʩʦʟʥʘʥʠʷ ʵʪʦʛʦ ʢʘʢ ʧʨʦʙʣʝʤʳ [4].  

ʅʘ ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʥʝ ʚʠʜʷʪ ʥʝʤʝʜʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ 
ʪʝʨʷʶʪ ʢ ʥʠʤ ʠʥʪʝʨʝʩ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦ ʧʦ ʩʝʙʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 
ʵʥʝʨʛʠʠ, ʪʝʤ ʩʘʤʳʤ ʟʘʤʳʢʘʷ ʧʦʨʦʯʥʳʡ ʢʨʫʛ ʜʝʤʦʪʠʚʘʮʠʠ. ʉʪʫʜʝʥʪʳ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ 
ʟʘ ʫʯʸʙʦʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʜʦʤʘ, ʯʘʩʪʦ ʥʝ ʥʘʭʦʜʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʫ 
ʥʠʭ ʟʘʢʨʝʧʣʷʝʪʩʷ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʧʘʪʪʝʨʥ ʢʘʢ ʧʨʠʚʳʯʥʘʷ ʥʦʨʤʘ [5].  
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ɼʘʣʝʝ, ʭʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʜʝʢʣʘʨʠʨʫʶʪ ʧʦʥʠʤʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ, ʧʦʢʘʟʘʪʝʣʴʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʡ ʥʦʨʤʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʣʠʰʴ 30 % ʧʦʩʝʱʘʶʪ ʩʧʦʨ-
ʪʠʚʥʳʝ ʩʝʢʮʠʠ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ 14 % ʚʳʧʦʣʥʷʶʪ ʫʪʨʝʥʥʶʶ ʟʘʨʷʜʢʫ. ɿʜʝʩʴ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʝʢʣʘʨʠʨʫʝ-
ʤʦʡ ʮʝʥʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʝʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʦʪʨʘʞʘʝʪ ʨʝʛʫʣʷʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʤʦʪʠ-
ʚʘʮʠʦʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʠ ʟʜʝʩʴ ʩʪʫʜʝʥʪ ʟʥʘʝʪ ʦ ʧʦʣʴʟʝ ʟʘʥʷʪʠʡ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʜʝʡʩʪʚʫʝʪ. ɼʦʣʛʦʩʨʦʯ-
ʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʜʦʙʥʦʡ ʜʝʤʦʪʠʚʘʮʠʠ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʩʙʝʨʝʞʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʟʘʪʨʘʛʠʚʘʶʪ ʘʢʘʜʝ-
ʤʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʪʨʝʙʥʦʩʪʴ ʞʝ ʢ ʟʘʥʷʪʠʷʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʮʝʣʦʤ ʥʝ 
ʩʬʦʨʤʠʨʦʚʘʥʘ, ʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʩʢʣʦʥʥʦʩʪʠ ʢ ʚʝʜʝʥʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ [6].  

ɼʘʣʝʝ, ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʜʠʥʘʤʠʷ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ çʧʨʦʧʫʱʝʥʥʳʭè ʟʘʥʷʪʠʡ, 
ʫʭʫʜʰʘʝʪ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʩʫʨʩ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʦʥʘ 
ʧʦʚʳʰʘʝʪ ʪʨʝʚʦʞʥʦʩʪʴ. ʊʦ ʝʩʪʴ, ʦʥʘ ʙʴʸʪ ʠʤʝʥʥʦ ʧʦ ʪʝʤ ʬʫʥʢʮʠʷʤ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʘʢʘ-
ʜʝʤʠʯʝʩʢʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ. ɺʟʘʠʤʦʩʚʷʟʴ ʞʝ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʯʝʙʥʳʤʠ ʜʦʩʪʠ-
ʞʝʥʠʷʤʠ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʋʛʣʦʚʘ ʇ. ɸ. ʠ ʉʦʣʦʜʦʚʥʠʢ ɽ. ʄ., ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʨʝʛʫʣʷʨ-
ʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʩʪʫʜʝʥʪʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙ-
ʨʘʟ ʞʠʟʥʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ [7]. 

ʊʘʢʞʝ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʬʠʟ-
ʢʫʣʴʪʫʨʦʡ ʧʨʠ ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʧʨʠʥʮʠʧʘ ʧʣʘʥʠ-
ʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʤʝʩʪʦ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʝʸ ʦʙʲʸʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜ-
ʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʪʝʢʫʱʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʉʘʤʦʩʪʦʷ-
ʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʫʚʝʣʠʯʠʪʴ ʦʙʱʠʡ ʦʙʲʸʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʩʢʦʨʠʪʴ 
ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʚʳʩʪʫʧʘʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʚʩʪʨʘʠʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 
ʚ ʧʦʚʩʝʜʥʝʚʥʳʡ ʨʝʞʠʤ ʩʪʫʜʝʥʪʘ [8]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 
ʥʘʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʥʘʛʨʫʟʢʘ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʨʝʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʩʪʝʧʝʥʴʶ 
ʫʪʦʤʣʝʥʠʷ. ʇʦ ʩʧʦʩʦʙʫ ʚʩʪʨʘʠʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʣʦʪʥʳʡ ʫʯʝʙʥʳʡ ʜʝʥʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʤʦʜʝʣʴ ʢʦ-
ʨʦʪʢʠʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʝʩʩʠʡ, ʧʦʩʢʦʣʴʢʫ ʟʘʥʷʪʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥʫʪ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ 
ʝʞʝʜʥʝʚʥʳʡ ʛʨʘʬʠʢ ʙʝʟ ʥʘʢʦʧʣʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʫʩʪʘʣʦʩʪʠ ʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʥʘ ʦʙʱʠʡ ʪʦ-
ʥʫʩ ʦʨʛʘʥʠʟʤʘ [9].  

ɺ ʧʝʨʠʦʜʳ ʩʝʩʩʠʡ ʠ ʜʝʜʣʘʡʥʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʤʝʱʘʪʴ ʘʢʮʝʥʪ ʚ ʩʪʦʨʦʥʫ ʤʘʣʦʠʥʪʝʥʩʠʚʥʳʭ 
ʬʦʨʤ (ʭʦʜʴʙʳ, ʣʸʛʢʦʡ ʨʘʩʪʷʞʢʠ, ʜʳʭʘʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ), ʘ ʨʘʟʚʠʚʘʶʱʠʝ ʢʘʨʜʠʦʥʘʛʨʫʟʢʠ ʠ ʩʠʣʦʚʳʝ 
ʢʦʤʧʣʝʢʩʳ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʫʯʝʙʥʳʭ ʥʝʜʝʣʴ. ʇʦʜʦʙʥʦʝ ʚʦʣʥʦʦʙʨʘʟʥʦʝ 
ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʦʝ ʚʳʩʪʨʦʝʥʦ ʩ ʫʯʸʪʦʤ ʫʤʩʪʚʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦ 
ʫʯʝʙʥʳʤ ʟʘʥʷʪʠʷʤ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʜʦʣʞʥʦ ʩʦ-
ʟʜʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʨʦʩʪʘ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ ʬʠʢʩʘʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʜʥʝʚʥʠʢ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʚ 
ʢʦʪʦʨʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʟʘʥʷʪʠʷ.  

ɹʣʘʛʦʜʘʨʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʥʘ 
ʢʘʞʜʦʝ ʟʘʥʷʪʠʝ, ʚʳʧʦʣʥʷʪʴ ʝʸ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ - ʦʮʝʥʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ ʵʪʦ ʜʦʣʞʥʦ 
ʩʦʟʜʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʠʣʠʝʤ ʠ ʨʝʟʫʣʴʪʘʪʦʤ. ʉʘʤʘ ʞʝ ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʘʤʦʩʪʦ-
ʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʪʘʢ ʢʘʢ ʝʩʣʠ ʩʪʫʜʝʥʪ 
ʥʝ ʦʩʦʟʥʘʸʪ, ʯʪʦ ʧʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʙʳʩʪʨʦ, ʪʦ ʦʥ ʟʘʢʦʥʦʤʝʨʥʦ ʫʪʨʘ-
ʯʠʚʘʝʪ ʧʦʙʫʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʩʪʠ, ʝʩʣʠ ʥʝ ʚʳʩʪʨʘʠʚʘʝʪ ʩʠʩʪʝʤʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʝʣʝʡ ʥʘ ʧʫʪʠ ʢ ʢʦʥʝʯ-
ʥʦʡ. ʇʦʩʪʝʧʝʥʥʦʝ ʞʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʦʚʪʦʨʝʥʠʡ ʢ ʥʘʨʘʱʠʚʘʥʠʶ ʚʨʝʤʝʥʠ ʠ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʠ) ʜʦʣʞʥʦ ʟʘʤʝʪʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʩʨʳʚʘ ʨʝʛʫʣʷʨʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʫʪʦʤʣʝʥʠʷ. ʂʦʥ-
ʢʨʝʪʥʦ ʚ ʧʝʨʠʦʜʳ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʩʝʩʩʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʩ ʠʭ ʧʦʤʦʱʴʶ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʥʷ-
ʪʠʝ ʥʘʧʨʷʞʝʥʠʷ ʙʝʟ ʠʟʙʳʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʫ ʩʪʫʜʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ 
ʩʦʟʜʘʸʪ ʙʦʣʴʰʠʝ ʧʨʝʛʨʘʜʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ʊʘʢ, ʜʝʬʠʮʠʪ ʚʨʝʤʝ-
ʥʠ ʚʳʟʳʚʘʝʪ ʥʘʢʦʧʣʝʥʥʫʶ ʫʩʪʘʣʦʩʪʴ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦ-
ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʠʩʪʦʱʝʥʠʶ ʚʦ ʚʨʝʤʷ ʩʝʩʩʠʡ. ʉ ʵʪʠʤ ʞʝ ʩʚʷʟʘʥʦ ʧʘʜʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ 
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ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʘʷ ʵʪʠʤ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʜʠʥʘʤʠʷ, ʢʦʪʦʨʘʷ, ʫʭʫʜʰʘʷ ʟʜʦʨʦʚʴʝ, ʩʥʠʞʘʝʪ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʝʦʜʦʣʝʪʴ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʨʦʪʢʠʭ ʩʝʩʩʠʡ ʧʦ 
10ï15 ʤʠʥʫʪ, ʢʦʪʦʨʳʝ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʫʯʝʙʥʳʡ ʜʝʥʴ. ɹʣʘʛʦʜʘʨʷ ʭʦʜʴʙʝ ʩ ʨʘʩʪʷʞʢʦʡ ʚ 
ʧʠʢʦʚʳʝ ʧʝʨʠʦʜʳ ʠ ʢʘʨʜʠʦ ʚ ʩʧʦʢʦʡʥʳʝ ʥʝʜʝʣʠ ʚʤʝʩʪʝ ʩ ʜʥʝʚʥʠʢʦʤ ʩʘʤʦʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʧʦʜʥʠʤʘʪʴ ʪʦʥʫʩ. 
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ǲǣǩ 15. 

ǭǯǢǟǬǧǦǟǵǧǾ ǮǯǭǤǩǱǬǭǨ ǣǤǾǱǤǪǻǬǭǰǱǧ 
Ǭǟ ǲǯǭǩǟǴ ǭǩǯǲǥǟǽǸǤǢǭ ǫǧǯǟ ǩǟǩ 
ǰǯǤǣǰǱǡǭ ǯǟǦǡǧǱǧǾ ǩǯǧǱǧǶǤǰǩǭǢǭ 
ǫǺǷǪǤǬǧǾ ǫǪǟǣǷǧǴ ǷǩǭǪǻǬǧǩǭǡ 

ǪȇȑȁȇȌ ǟȊȇȌǿ ǡȇȑǿȊțȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ   

ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

ǢȍȊȍȁȉȍ ǤȊȄȌǿ ǡȞȖȄȐȊǿȁȍȁȌǿ 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʜʝʪʩʪʚʘ 

ʆɻɸʆʋ ɼʇʆ çɹʝʣʀʈʆè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠ-
ʢʦʚ ʥʘ ʫʨʦʢʘʭ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʢʨʳʚʘʝʪʩʷ 
ʩʫʱʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʦʙʦʩʥʦʚʳ-
ʚʘʝʪʩʷ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. ʆʧʠʩʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʝʤʳ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʨʘʤʢʘʭ 
ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 
ʣʠʯʥʦʩʪʠ, ʛʦʪʦʚʦʡ ʢ ʫʩʧʝʰʥʦʤʫ ʦʙʫʯʝʥʠʶ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ, ʫʨʦʢʠ ʦʢʨʫ-
ʞʘʶʱʝʛʦ ʤʠʨʘ, ʧʨʠʝʤʳ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ 
ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ. 
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Annotation: the article deals with the problem of developing critical thinking of younger schoolchildren in the 
lessons of the surrounding world through the organization of project activities. The essence of project activity 
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ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʠʝʥʪʠ-
ʨʫʝʪ ʧʝʜʘʛʦʛʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 
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ʜʝʡʩʪʚʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʘʝʪʩʷ ʢʦʛʥʠʪʠʚʥʘʷ 
ʥʘʛʨʫʟʢʘ, ʪʘʢ ʢʘʢ, ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʜʘʥʥʳʤʠ ʚ ʀʥʪʝʨ-
ʥʝʪ-ʨʝʩʫʨʩʘʭ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʧʝʜʘʛʦ-
ʛʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʪ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ, ʚʩʪʘʝʪ ʟʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʢʣʶʯʝʚʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. ɼʠʩʮʠʧʣʠʥʘ 
çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʨʝʩʫʨʩʦʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 
ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʦʙʫʯʘʶʱʠʝʩʷ ʚʳʩʪʨʘʠʚʘʶʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʫʯʘʪʩʷ ʦʮʝʥʠʚʘʪʴ 
ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ ʠ ʧʨʠʥʠʤʘʶʪ ʛʨʘʞʜʘʥʩʢʫʶ ʧʦʟʠʮʠʶ, ʘʥʘʣʠʟʠʨʫʷ ʝʝ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʢʨʠʪʠʯʥʦʩʪʴ 
ʜʝʪʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʠ ʢʦ-
ʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ, ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ʨʘʙʦʪʳ 
ʦʙʫʯʘʶʱʠʭʩʷ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʝʰʝʥʠʝʤ ʪʚʦʨʯʝʩʢʦʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝ-
ʤʳ ʠ ʧʦʣʫʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʜʫʢʪʘ). ɺ ʨʘʤʢʘʭ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝ-
ʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ: ʦʥʘ ʥʦʩʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʛʨʦʚʦʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢ-
ʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʠʣʴʥʳʭ ʜʣʷ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ ʟʘʜʘʯ [3, ʩ. 16]. 

ɼ.ʖ. ʂʫʧʨʠʷʥʦʚʘ ʦʧʨʝʜʝʣʷʝʪ ʫʯʝʙʥʳʡ ʧʨʦʝʢʪ ʢʘʢ çʩʦʚʤʝʩʪʥʫʶ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, ʪʚʦʨʯʝ-
ʩʢʫʶ ʠʣʠ ʠʛʨʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʤʝʶʱʫʶ ʦʙʱʫʶ ʮʝʣʴ, ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʳ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘè [5, ʩ. 47]. ɼʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 
ʮʝʥʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚ ʥʦʚʠʟʥʝ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʢʦʣʴʢʦ ʚ 
ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʡ. 

ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦ-
ʚʝʢʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʟʠʮʠʡ ʣʦʛʠʢʠ ʠ ʣʠʯʥʦʩʪʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʩʪʘʚʠʪʴ ʧʦʜ 
ʩʦʤʥʝʥʠʝ ʧʦʩʪʫʧʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʜʦʧʫʱʝʥʠʷ ʠ ʦʮʝʥʢʠ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʘʨʛʫ-
ʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʫʞʜʝʥʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ [4, ʩ. 6]. 

ɼ. ʂʣʫʩʪʝʨ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: ʦʥʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦ-
ʷʪʝʣʴʥʳʤ, ʩʦʮʠʘʣʴʥʳʤ, ʦʮʝʥʦʯʥʳʤ, ʨʝʬʣʝʢʩʠʚʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ [4, ʩ. 10]. 

ɼʣʷ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʦ-
ʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʳ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪ-
ʩʷ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ. ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʚʨʦʞʜʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ï ʦʥʦ ʪʨʝʙʫʝʪ ʮʝʣʝʥʘ-
ʧʨʘʚʣʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʘʭ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ʃʶʙʦʡ ʧʨʦʝʢʪ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʪʨʝʙʫʶʱʝʡ ʨʝʰʝʥʠʷ. ʅʘ ʫʨʦʢʘʭ ʦʢʨʫʞʘʶʱʝʛʦ 
ʤʠʨʘ ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʤʦʛʫʪ ʩʪʘʪʴ: çʇʦʯʝʤʫ ʠʩʯʝʟʘʶʪ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʚ ʥʘʰʝʡ ʤʝʩʪʥʦ-
ʩʪʠ?è, çʂʘʢ ʚʣʠʷʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʯʠʩʪʦʪʫ ʚʦʟʜʫʭʘ ʚ ʤʠʢʨʦʨʘʡʦʥʝ ʰʢʦʣʳ?è, çʇʦʯʝʤʫ ʚ 
ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʨʘʟʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʤʳʩʣʳ?è. ʉʪʦʣʢʥʦʚʝʥʠʝ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʧʫʩʢʘʝʪ ʤʝ-
ʭʘʥʠʟʤʳ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʦʩʦʟʥʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩ, ʚʳ-
ʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʳ. ʕʪʦʪ ʵʪʘʧ ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʪʴ ʥʝʦʯʝʚʠʜʥʦʝ, ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʦʯʝʚʠʜʥʦʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʠʩ-
ʪʦʯʥʠʢʘʤ: ʫʯʝʙʥʠʢʘʤ, ʵʥʮʠʢʣʦʧʝʜʠʷʤ, ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʤ ʞʫʨʥʘʣʘʤ, ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ, ʨʝʟʫʣʴʪʘʪʘʤ 
ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʧʳʪʦʚ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʝʣʴ ʩʪʘʚʠʪ ʧʝʨʝʜ ʫʯʝʥʠʢʘʤʠ ʟʘʜʘʯʫ ʦʮʝʥʠʪʴ ʜʦʩʪʦ-
ʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʘʚʥʠʪʴ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʝ çɺʣʠʷʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ʞʠʟʥʴ ʨʘʩʪʝʥʠʡè ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʘʟ-
ʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ï ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʦʜʦʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠ 
ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʃʶʙʦʡ ʧʨʦʝʢʪ ʪʨʝʙʫʝʪ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʚʦ ʚʨʝʤʝʥʠ, ʧʨʦʛʥʦʟʠ-
ʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. ʕʪʠ ʫʤʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʘʢʠʤ ʢʦʤʧʦ-
ʥʝʥʪʦʤ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʘʢ ʧʨʝʜʚʠʜʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ. ʄʣʘʜʰʠʡ ʰʢʦʣʴʥʠʢ ʫʯʠʪʩʷ ʦʪʚʝʯʘʪʴ ʥʘ 
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ʚʦʧʨʦʩʳ: çʏʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʤʳ ʚʳʙʝʨʝʤ ʵʪʦʪ ʩʧʦʩʦʙ ʜʝʡʩʪʚʠʷ?è, çʂ ʢʘʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʚʝʜʝʪ 
ʥʘhʝ ʨʝʰʝʥʠʝ?è. 

ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʫʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥ-
ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘʨʛʫʤʝʥʪʘʮʠʶ ʩʚʦʝʡ ʧʦʟʠʮʠʠ, ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦʧʧʦʥʝʥʪʦʚ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ 
ʦʪ ʨʝʙʝʥʢʘ ʫʤʝʥʠʷ ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʚʦʠ ʚʳʚʦʜʳ, ʧʨʠʚʦʜʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʨʠʟʥʘʚʘʪʴ (ʠʣʠ ʦʧʨʦʚʝʨ-
ʛʘʪʴ) ʢʦʥʪʨʘʨʛʫʤʝʥʪʳ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʠ ʦʮʝʥʦʯʥʳʡ ʭʘʨʘʢʪʝʨ 
ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ [3, ʩ. 22]. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʫʨʦʢʘʭ ʦʢʨʫʞʘʶʱʝʛʦ 
ʤʠʨʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 

ʅʘ ʵʪʘʧʝ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʝʤʳ ʦʙʩʫʞʜʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠʜʝʡ ʠ ʜʘʥʥʳʭ, 
ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ çʂʦʨʟʠʥʘ ʠʜʝʡè ʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʨʦʚʝ-
ʨʠʪʴ ʠʭ [4, ʩ. 13]. ʇʨʠʝʤ çʊʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ ʚʦʧʨʦʩʳè ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʘ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦ-
ʩ-rʬʘʢʪʳ ʠ ʚʦʧʨʦʩʳ-ʦʮʝʥʢʠ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠʝʤ çɼʥʝʚʥʠʢ ʥʘʙʣʶʜʝʥʠʡè, ʢʦʪʦʨʳʡ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ ʢʦʣʦʥʢʠ: ʬʘʢʪʳ, ʛʠʧʦʪʝʟʳ, ʥʦʚʳʝ ʚʦʧʨʦʩʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʬʣʝʢʩʠʠ [2, 
ʩ. 75]. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʝʤʘ çʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘè ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʇʝʨʝʭʦʜʷ ʢ ʵʪʘʧʫ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʩʦʙʨʘʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʨʫʛʠʭ ʧʨʠʝʤʘʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʝʤʘ çʐʝʩʪʴ ʰʣʷʧ 
ʤʳʰʣʝʥʠʷè ʧʝʜʘʛʦʛ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦ-
ʥʠʤʘʥʠʷ ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʘ çʃʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘè ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-
ʤʠʨʦʚʘʥʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʤʝʥʠʷ ʚʠʜʝʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʫʨʦʢʘʭ ʧʦ ʜʠʩʮʠ-
ʧʣʠʥʝ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ 
ʠʤ ʠʥʪʝʨʝʩʥʦ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʘʢʪʠʚʠʟʘʮʠʠ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʘʤ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʇʦʤʠʤʦ 
ʵʪʦʛʦ, ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʦ-
ʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʫʯʝʥʠʢʦʚ. ʉʘʤ ʫʯʝʙʥʳʡ ʢʫʨʩ ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʤʣʘʜʰʠʝ 
ʰʢʦʣʴʥʠʢʠ ʬʦʨʤʫʣʠʨʫʶʪ ʦʮʝʥʦʯʥʳʝ ʩʫʞʜʝʥʠʷ, ʯʪʦ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʠʩʘʥʥʳʭ ʧʨʠʝʤʦʚ 
ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ 
ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʢʘʟʢʦʪʝʨʘʧʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʨʘʟʚʠʪʠʷ ʨʝ-
ʯʝʚʳʭ ʥʘʚʳʢʦʚ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʢʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʎʝʣʴʶ 
ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 
ʧʨʦʮʝʩʩʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ɺʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʢʘʟʢʦ-
ʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ 
ʧʨʠʤʝʥʝʥʠʶ ʚ ʧʨʘʢʪʠʢʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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Annotation:The article examines the influence of fairy tale therapy on the formation of speech culture in chil-
dren of primary school age. Fairy tale therapy is considered as an effective method of developing speech skills 
and communication skills through interaction with fairy-tale material. The purpose of the work is to substantiate 
the expediency of using fairy tale therapy in the educational process to improve the speech culture of younger 
schoolchildren. The conclusions confirm that fairy tale therapy is an effective tool in the formation of speech 
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ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠ-

ʪʠʷ ʩʚʷʟʥʦʡ ʨʝʯʠ ʫ ʜʝʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʛʠ-
ʢʠ ʘʢʮʝʥʪʠʨʫʶʪ ʟʥʘʯʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʫʯʘʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʛʣʫ-



ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 207 

 

XXI International scientific conference | www.naukaip.ru 

ʙʦʢʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʨʨʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩ-
ʧʝʢʪʦʚ ʨʝʯʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʦʥʮʝʧʮʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠ-
ʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪʳ ʧʩʠʭʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ ʠ ʬʠʣʦʩʦʬʠʠ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʥʜʠʚʠʜʘ. ʇʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ɺʘʯʢʦʚʘ ʇ.ʀ., ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜʠʢʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʢʘʢ çʣʝ-
ʯʝʥʠʝ ʩʢʘʟʢʦʡè [5]. 

 ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɿʠʥʢʝʚʠʯ-ɽʚʩʪʠʛʥʝʝʚʘ ʊ.ɼ. ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʨʘʤʢʘʤʠ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʩʠʭʦʪʝʨʘʧʠʠ, ʘ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟʦʤ ʨʘʟʣʠʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʫʢʘʟʘʥ-
ʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʚ ʧʨʠʤʝ-
ʥʝʥʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ [6]. 

ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ ɸ.ɸ. ʆʩʠʧʦʚ ʧʨʝʜʣʦʞʠʣ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʩʢʘʟʢʦʪʝʨʘʧʠʷè, ʢʦ-
ʪʦʨʦʝ ʛʣʘʩʠʪ ʩʣʝʜʫʶʱʝʝ: çʉʢʘʟʢʦʪʝʨʘʧʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʠʤʝʥʷʶ-
ʱʠʡ ʵʣʝʤʝʥʪʳ ʩʢʘʟʦʯʥʦʛʦ ʥʘʨʨʘʪʠʚʘ ʩ ʮʝʣʴʶ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʣʠʯʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʦʚʘ-
ʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʩʦʟʥʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʜʠʚʠʜʘ ʩ 
ʩʦʮʠʘʣʴʥʳʤ ʠ ʧʨʠʨʦʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤè [4]. 

ɸ. ɺ. ɻʥʝʟʜʠʣʦʚ, ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʩʢʘʟʢʦʪʝʨʘʧʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ 
ʠ ʧʨʘʢʪʠʢʠ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ çɺʥʫʪʨʝʥʥʝʛʦ ʈʝʙʝʥʢʘè, ʘ 
ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʜʫʰʝʚʥʳʭ ʢʘʯʝʩʪʚ ʠʥʜʠʚʠʜʘ. ʆʥ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 
ʦʩʦʟʥʘʥʥʦʩʪʠ ʣʠʯʥʦʩʪʴʶ ʧʨʦʪʝʢʘʶʱʠʭ ʩʦʙʳʪʠʡ, ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʘʭ ʞʠʟʥʠ ʠ 
ʦʩʚʦʝʥʠʷ ʤʝʪʦʜʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʚʦʨ-
ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ɻʥʝʟʜʠʣʦʚ ʚʳʜʝʣʷʝʪ ʘʩʧʝʢʪ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʢʘʢ ʧʨʦʮʝʩʩ çʚʩʧʦ-
ʤʠʥʘʥʠʷè ʠ ʚʦʟʚʨʘʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʩʦʩʪʦʷʥʠʶ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ [3]. 

ɺ ʨʘʤʢʘʭ ʢʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʤʝʪʦʜʦʣʦʛʠʠ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʪʝʢʩʪʳ ʠ ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʢʘʟ-
ʢʘʭ, ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʝ-
ʨʝʥʦʩʷʪʩʷ ʥʘ ʞʠʟʥʝʥʥʳʝ ʩʠʪʫʘʮʠʠ ʢʣʠʝʥʪʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʵʪʠ ʤʝʪʘʬʦʨʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʠ ʘʩʩʦʮʠʘ-
ʪʠʚʥʳʝ ʩʚʷʟʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʚ ʭʦʜʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʝʩʩʠʠ. 

ʉʢʘʟʢʦʪʝʨʘʧʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʤʝʪʦʜ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟʚʠʪʠʶ ʢʦʤʤʫʥʠʢʘ-
ʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʢʘʢ ʜʣʷ ʜʝʪʝʡ, ʪʘʢ ʠ ʜʣʷ ʚʟʨʦʩʣʳʭ [1], [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, ʠʭ ʩʦʮʠʘʣʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʘʩ-
ʧʝʢʪʳ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʜʝʪʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ [5]. 

ʈʘʟʚʠʪʠʝ ʫʨʦʚʥʷ ʩʚʷʟʥʦʡ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ 
ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʦ-
ʚʝʜʝʥʠʷ ʫ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢ-
ʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʘʟʦʯʥʳʭ ʥʘʨʨʘʪʠʚʦʚ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʫ ʜʝʪʝʡ, ʯʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʦʩʚʦʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʝ-
ʤʘʥʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥ ʩʪʠʤʫʣʷʮʠʝʡ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 
ʧʘʤʷʪʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ [8]. 

ʀʥʪʝʛʨʘʮʠʷ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʜʝʪʩʢʠʝ ʩʢʘʟʦʯʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫ-
ʣʷʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʝʡ ʢ ʛʝʥʝʨʘʮʠʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʨʨʘ-
ʪʠʚʦʚ ʠ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʩʰʠʨʝʥʥʦʛʦ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʘʧʘʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʘʩʧʝʢ-
ʪʦʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [2]. 

ɸʩʩʠʤʠʣʷʮʠʷ ʜʝʪʴʤʠ ʦʙʨʘʟʦʚ ʧʝʨʩʦʥʘʞʝʡ ʬʦʣʴʢʣʦʨʥʳʭ ʩʢʘʟʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʩʪʠʪʫʠʨʦʚʘ-
ʥʠʶ ʫ ʥʠʭ ʦʩʦʟʥʘʥʠʷ ʤʦʨʘʣʴʥʦ-ɻ ʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ 
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ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʭʚʘʪʳʚʘʝʪ ʦʩʤʳʩʣʝʥʠʝ ʠ ʘʢʮʝʧʪʘʮʠʶ ʩʦʮʠʘʣʴ-
ʥʳʭ ʨʦʣʝʡ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʮʠʘʣʴʥʦ-
ʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʫʫʤʘ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʢʘʟʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʫʯʘʱʠʭʩʷ ʟʘ ʩʯʝʪ ʟʥʘ-
ʢʦʤʩʪʚʘ ʩ ʥʦʚʳʤ ʣʝʢʩʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʢʦʥʪʝʢʩʪʝ ʩʢʘʟʦʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʚʝʜʝʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʢʘʢ ʘʢʪʠʚʥʦʛʦ, ʪʘʢ ʠ ʧʘʩʩʠʚʥʦʛʦ ʩʣʦʚʘʨʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʨʝʯʠ, ʧʦʩʢʦʣʴʢʫ ʨʝʛʫʣʷʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 
ʧʦʚʪʦʨʝʥʠʝ ʨʝʯʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʢʘʟʢʘʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʥʘʚʳʢʦʚ ʢʦʨ-
ʨʝʢʪʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʦʩʚʦʝʥʠʶ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʷʟʳʢʘ [7]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʩʢʘʟʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʚʷʟʥʦʡ ʨʝʯʠ, ʧʦ-
ʩʢʦʣʴʢʫ ʘʥʘʣʠʟ ʠ ʧʝʨʝʩʢʘʟ ʩʢʘʟʦʯʥʳʭ ʩʶʞʝʪʦʚ ʩʪʠʤʫʣʠʨʫʶʪ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʣʘʛʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʫʤʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ. ʅʘʢʦʥʝʮ, 
ʠʥʪʝʛʨʘʮʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ, ʪʘʢ 
ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʨʦʣʝʚʳʝ ʠʛʨʳ ʠ ʜʨʘʤʘʪʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʢʘʟʦʯʥʳʭ 
ʩʶʞʝʪʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ, ʘʢʪʠʚʥʦʛʦ ʩʣʫʰʘʥʠʷ ʠ ʢʦʣʣʘʙʦʨʘʮʠʠ ʚ 
ʛʨʫʧʧʝ [8]. 

ʄʝʪʦʜʳ ʚʥʝʜʨʝʥʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʵʬʬʝʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠ-
ʪʠʶ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʚʢʣʁʯʘʶʪ: 

1. ʏʪʝʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ ʩʢʘʟʦʢ. ʋʯʠʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʯʪʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 
ʩʢʘʟʦʯʥʦʛʦ ʞʘʥʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʨʛʘʥʠʟʫʝʪ ʜʠʘʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ ʦʙʱʝʥʠʷ ʩ ʫʯʘʱʠʤʠʩʷ, ʥʘʧʨʘʚʣʝʥʥʫʶ 
ʥʘ ʘʥʘʣʠʟ ʠ ʦʩʤʳʩʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʘ. 

2. ʊʚʦʨʯʝʩʢʦʝ ʨʘʩʩʢʘʟʳʚʘʥʠʝ. ʇʨʦʮʝʩʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʦʯʠʥʝʥʠʷ ʜʝʪʴʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠ-
ʤʫʣʷʮʠʠ ʠʭ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʨʝʯʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʯʥʦʤʫ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʤʫ ʬʦʨ-
ʤʫʣʠʨʦʚʘʥʠʶ ʤʳʩʣʝʡ. 

3. ɼʨʘʤʘʪʠʟʘʮʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʪʝʘʪʨʘʣʴʥʳʭ ʵʪʶʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʶʞʝʪʘʭ ʩʢʘʟʦʯʥʳʭ ʧʨʦʠʟ-
ʚʝʜʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʠʛʨʦʚʦʡ ʜʝ-
ʷʪʝʣʴʥʦʩʪʠ. 

4. ʈʠʩʦʚʘʥʠʝ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʠʝ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʣʣʶʩʪʨʘʮʠʡ ʢ ʩʢʘʟʦʯʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠ-
ʷʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʞʝ ʧʦʥʠʤʘʥʠʶ ʩʶʞʝʪʥʦʡ ʣʠʥʠʠ ʠ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʦʧʠʩʘʪʝʣʴʥʦʡ ʨʝʯʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʘʜʘʧʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʢʘʟʦʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʢ ʚʦʟʨʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʠʥʪʝʨʝʩʘʤ ʦʙʫʯʘʶ-
ʱʠʭʩʷ. ʊʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘ-
ʱʠʭʩʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʪʤʦʩʬʝʨʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ, ʷʚʣʷʝʪʩʷ 
ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʤʳʩʣʝʡ ʠ ʵʤʦʮʠʡ ʜʝʪʴʤʠ, ʯʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝ-
ʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ, 
ʛʨʫʧʧʦʚʫʶ ʠ ʢʦʣʣʝʢʪʠʚʥʫʶ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʯʝʪʫ ʫʥʠʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʞʜʦʛʦ ʫʯʘ-
ʱʝʛʦʩʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʛʨʫʧʧʝ. ɺ ʧʨʦʮʝʩʩʝ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʚʩʝʤ ʘʩʧʝʢʪʘʤ 
ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʘʨʪʠʢʫʣʷʮʠʶ, ʠʥʪʦʥʘʮʠʶ ʠ ʣʝʢʩʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ ʜʝʪʝʡ ʢʦʨʨʝʢʪʥʦʡ ʠ ʵʢʩʧʨʝʩʩʠʚʥʦʡ ʨʝʯʠ, ʦʙʦʛʘʱʝʥʠʶ ʠʭ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ 
ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ. 

ɻʴʛʧʝ. 
ʉʢʘʟʢʦʪʝʨʘʧʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʩʨʝʜʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ, ʨʘʟʚʠʪʠʶ ʢʨʝʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʧʦ-
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ʩʦʙʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʠʯʥʦʩʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʫʯʘʱʠʭʩʷ. ʀʥʪʝʛʨʘʮʠʷ ʩʢʘʟʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʪʝʭʥʠʢ ʚ 
ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʰʠʨʷʝʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ǩǲǪǻǱǲǯǟ ǠǤǦǭǮǟǰǬǭǰǱǧ, ǱǤǭǯǤǱǧǶǤǰǩǧǤ 
ǭǰǬǭǡǺ, ǟǬǱǧǬǭǫǧǾ 

ǦȄȊț ǟȊȄȉȐȄȈ ǡȇȉȑȍȏȍȁȇȖ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʧʝʮʠʘʣʠʩʪ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ,  

ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʦʨʛʘʥʠʟʘʪʦʨ ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʈʦʜʠʥʳ 
ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʣʣʝʜʞ ʌɻɸʆʋ ɺʆ çɹʘʣʪʠʡʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤ.ʀ.ʂʘʥʪʘè 

ǩȍȊȍȋȄȄȕ ǟȊȄȉȐǿȌȃȏ ǡǿȊȄȏțȄȁȇȖ 
ʢʘʥʜʠʜʘʪ ʚʦʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʫʯʠʣʠʱʘ ʧʦ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 
ʌɻʂɺʆʋ ɺʆ çɹʘʣʪʠʡʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦ-ʤʦʨʩʢʦʝ ʫʯʠʣʠʱʝ ʠʤ. ʘʜʤ. ʌ.ʌ. ʋʰʘʢʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʷ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯ-
ʥʳʝ ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʘʤʦ ʧʦʥʷʪʠʝ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʀʟʫʯʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʦʨ-
ʤʳ ʠ ʬʫʥʢʮʠʠ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʙʘʟʠʩʥʳʡ ʧʦʜʭʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʦʣʢʦʚʘʥʠʷ  ʢʫʣʴʪʫʨʳ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʫʣʴʪʫʨʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʬʦʨʤʳ ʢʫʣʴʪʫʨʳ, ʬʫʥʢʮʠʠ ʢʫʣʴʪʫʨʳ, ʘʥʪʠʥʦʤʠʷ. 
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Abstract: The article studies the formation of the concept of security culture and examines various aspects 
that shape the concept of this culture. The forms and functions of culture that are included in the basic ap-
proach to defining and interpreting security culture are studied and analyzed. 
Key words: culture, security, forms of culture, functions of culture, and antinomy. 

 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʨʘʩʢʨʳʪʠʶ ʩʤʳʩʣʘ ʠ ʩʫʱʥʦʩʪʠ ʧʦʥʷʪʠʷ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʨʘʩʢʨʳʚʘʶʪ ʩ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ ʵʪʦʪ ʪʝʨʤʠʥ. 

ʂʫʣʴʪʫʨʘ ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʣʦʚʝʢʘ, ʨʘʟʚʠʪʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʨʦʜʫʢʪʦʚ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ (ʜʫʭʦʚʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ), ʚ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʷʭ, ʧʦʯʠʪʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʪʦʛʦ, ʢʘʢ ʣʶʜʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʚ ʦʪʥʦʰʝʥʠʠ ʣʶʜʝʡ ʥʝ ʪʦʣʴʢʦ ʢ ʩʘʤʠʤ ʩʝ-
ʙʝ, ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ʄ.ʉ. ʂʘʛʘʥ ʦʧʨʝʜʝʣʷʝʪ çʢʫʣʴʪʫʨʫ ʢʘʢ ʦʜʥʦ ʠʟ ʩʘ-
ʤʳʭ ʦʙʱʠʭ ʬʠʣʦʩʦʬʩʢʦ-ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʦʭʚʘʪʳʚʘʝʪ ʦʛʨʦʤʥʳʡ ʤʠʨ ʷʚʣʝʥʠʡ ʠ ʥʘʭʦ-
ʜʠʪʩʷ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʙʩʪʨʘʢʮʠʠè [1].  

ɺ ʬʠʣʦʩʦʬʩʢʦʤ ʩʣʦʚʘʨʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʀ.ʊ. ʌʨʦʣʦʚʘ çʢʫʣʴʪʫʨʘè ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ çʪʚʦʨʯʝʩʢʘʷ, 
ʩʦʮʠʘʣʴʥʦ-ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʩʦʟʥʘʥʠʷ ʠ ʙʳʪʠʷ, ʠ ʷʚʣʷʶʱʘʷ-
ʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʠʘʣʝʢʪʠʯʝʩʢʠʤ ʝʜʠʥʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʤʝʯʠʚʘʥʠʷ, ʪ.ʝ. ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʝʡ, 
ʥʦʨʤ ʠ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʨʘʩʧʨʝʜʤʝʯʠʚʘʥʠʷ, ʪ.ʝ. ʦʩʚʦʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ 
ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʘ ʚʩʝʤʝʨʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʫʱʥʦʩʪʥʳʭ ʩʠʣ ʯʝʣʦʚʝʢʘ ʠ 
ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʙʦʛʘʪʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʚʦ ʚʥʫʪʨʝʥʥʝʝ ʙʦʛʘʪʩʪʚʦ ʣʠʯʥʦʩʪʠè [2]. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ, ʠʟʜʘʥʥʦʤ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ.ʄ. ʂʦʜʞʘʩʧʠʨʦʚʦʡ ʠ ɸ.ʖ. ʂʦʜʞʘʩʧʠʨʦʚʘ, 
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ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʂʫʣʴʪʫʨʘ (ʦʪ ʣʘʪ. cultura ï ʚʦʟʜʝʣʳʚʘʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ, ʨʘʟʚʠʪʠʝ, ʧʦ-
ʯʠʪʘʥʠʝ) ï ʠʩʪʦʨʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʪʚʦʨʯʝʩʢʠʭ ʩʠʣ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝ-
ʣʦʚʝʢʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʪʠʧʘʭ ʠ ʬʦʨʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ, ʚ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝ-
ʥʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʩʦʟʜʘʚʘʝʤʳʭ ʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʷʭè [3].  

ɺ ʩʚʦʝʡ ʢʦʥʮʝʧʮʠʠ ʂʣʠʬʬʦʨʜ ɻʠʨʮ ʦʧʨʝʜʝʣʷʝʪ ʢʫʣʴʪʫʨʫ çʢʘʢ ʥʘʙʦʨ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ï 
ʧʣʘʥʦʚ, ʨʝʮʝʧʪʦʚ, ʧʨʘʚʠʣ, ʠʥʩʪʨʫʢʮʠʡ, ï ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʚʝʜʝʥʠʝʤè [4].  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʫʣʴʪʫʨʘ ʥʝ ʩʧʦʩʦʙʥʘ ʚʩʝʮʝʣʦ ʫʧʨʘʚʣʷʪʴ ʧʦʚʝʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʫʤʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 
ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ (ʯʝʣʦʚʝʢ ʥʝ ʫʤʝʝʪ ʣʝʪʘʪʴ ʢʘʢ ʧʪʠʮʳ, ʥʳʨʷʪʴ ʥʘ ʙʦʣʴ-
ʰʠʝ ʛʣʫʙʠʥʳ ʢʘʢ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʧʦʟʚʦʥʦʯʥʳʝ ʠ ʜʨ.), ʦʢʨʫʞʘʶʱʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝ-
ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟ ʞʠʟʥʠ (ʩʠʣʴʥʘʷ ʟʘʩʫʭʘ ʠʣʠ ʧʨʠʨʦʜʥʳʡ ʧʦʞʘʨ ʤʦʛʫʪ ʚʳʥʫʜʠʪʴ ʯʝʣʦʚʝʢʘ ʩʤʝ-
ʥʠʪʴ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʠʣʠ ʟʘʥʷʪʴʩʷ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʨʦʤʳʩʣʘ), ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʩʚʘ-
ʠʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʦ ʧʨʝʜʝʣʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʩʧʦʩʦʙ-
ʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ. 

ɼʫʤʘʝʪʩʷ, ʯʪʦ ʫʪʚʝʨʞʜʝʥʠʝ: çʢʫʣʴʪʫʨʘ ð ʦʩʥʦʚʘ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘè, ʧʨʝʫʚʝʣʠʯʝʥʦ, ʠ, ʧʨʝʞʜʝ 
ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʢ ʢʚʠʥʪʵʩʩʝʥʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʟʘʣʦʞʝʥʦ ʚ 
ʬʫʥʜʘʤʝʥʪ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʧʦʯʝʤʫ ʚ ʦʙʱʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʝ ʠʣʠ ʠʥʳʝ ʮʝʥʥʦʩʪ-
ʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʪ.ʜ. 

ʉʯʠʪʘʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʦ ʪʦʤ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʚʳʩʰʝʡ ʬʦʨʤʦʡ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, 
ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʦʙʨʘʞʘʝʪ ʧʨʠʨʦʜʫ çʢʫʣʴʪʫʨʳè, ʪ.ʢ. ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʯʝʣʦʚʝ-
ʢʘ (ʧʦʚʝʜʝʥʠʝ, ʮʝʥʥʦʩʪʠ, ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʪ.ʜ.), ʥʦ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʜʤʝʪʳ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʩʦʟʜʘʥ-
ʥʳʝ (ʘʨʪʝʬʘʢʪʳ ʧʦʩʝʣʝʥʠʷ ʂʦʩʪʸʥʢʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʭʦʜʢʘ ʠʟ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʚ ɸʣʪʘʡ-
ʩʢʦʤ ʢʨʘʝ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʷ (ʤʘʤʦʥʪʸʥʦʢ ʖʢʘ ʚ 
ʗʢʫʪʠʠ, ʜʦʨʦʛʘ ʛʠʛʘʥʪʦʚ (ʊʨʦʧʘ ʚʝʣʠʢʘʥʘ) ʚ ʉʝʚʝʨʥʦʡ ʀʨʣʘʥʜʠʠ ʠ ʜʨ.). 

ʌʝʥʦʤʝʥ çʢʫʣʴʪʫʨʘè ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ ʥʘʫʢ, ʢʘʢ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʬʠʣʦʩʦʬʠʷ, 
ʧʩʠʭʦʣʦʛʠʷ, ʩʦʮʠʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ʠʩʪʦʨʠʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ɽʩʣʠ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʢʦʥʢʨʝʪʥʳʭ 
ʦʧʨʝʜʝʣʝʥʠʡ ʢʫʣʴʪʫʨʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʫʢʝ, ʣʠʙʦ ʮʠʪʘʪ ʚʝʣʠʢʠʭ ʫʯʝʥʳʭ ʠ ʜʝʷʪʝʣʝʡ, ʪʦ ʚ ʰʠʨʦʢʦʤ ʧʦ-
ʥʠʤʘʥʠʠ: ʢʫʣʴʪʫʨʘ ï ʢʦʤʧʣʝʢʩ ʬʦʨʤ, ʩʧʦʩʦʙʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ 
ʧʨʦʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ, ʘ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ: ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ çʨʦʞʜʘʶʪʩʷè ʠ çʧʦʪʨʝʙʣʷʶʪʩʷè ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠ. ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʬʝʥʦʤʝʥʘ ʢʫʣʴʪʫʨʳ ʚʢʣʶʯʘʝʪ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʠʣʠ ʧʫʪʝʤ ʥʘʟʳʚʘʥʠʷ (ʢʫʣʴʪʫʨʥʳʤʠ) 
ʚʳʜʝʣʷʶʪʩʷ ʯʝʣʦʚʝʢʦʤ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʝʜʘʛʦʛʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʢʫʣʴʪʫʨʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʥʘʤʠ 
ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʦʨʤʳ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ (ʩʤ. ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʍʧʩʥʴ ʣʬʤʵʫʬʩʴ 

ʍʧʩʥʙ 
ʣʬʤʵʫʬʩʴ 

ʇʨʡʪʙʦʡʞ ʦʙʨʧʤʦʞʦʡʸ 

ʅʙʫʞʩʡʙʤʵʦʙʸ  ʉʦʟʜʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ (ʛʨʫʧʧʦʡ ʣʶʜʝʡ, ʦʙʱʝʩʪʚʦʤ). 
ɺʢʣʶʯʘʝʪ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʦʨʫʜʠʷ ʪʨʫʜʘ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ, 
ʪʨʘʥʩʧʦʨʪ ʠ ʜʦʨʦʛʠ, ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʠ ʜʨ. 

ɽʬʮʧʛʦʙʸ ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʥʦʨʤ ʠ ʧʨʠʥʮʠʧʦʚ, ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶ-
ʜʝʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʞʠʟʥʠ. 
ɺʢʣʶʯʘʝʪ ʤʦʨʘʣʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʫ, ʬʠʣʦʩʦʬʠʶ, ʨʝʣʠʛʠʶ, ʠʩʢʫʩʩʪʚʦ. 

ʖʤʡʫʙʩʦʙʸ  ʉʦʟʜʘʸʪʩʷ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʩʪʚʘ ʣʠʙʦ ʧʦ ʝʸ ʟʘʢʘʟʫ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʳʤʠ ʪʚʦʨʮʘʤʠ. 
ɺʢʣʶʯʘʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʫʟʳʢʫ, ʪʝʘʪʨ, ʘʚʪʦʨʩʢʦʝ ʢʠʥʦ ʠ ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 
ʣʠʪʝʨʘʪʫʨʫ 

ʆʙʩʧʝʦʙʸ  ʉʦʟʜʘʸʪʩʷ ʘʥʦʥʠʤʥʳʤʠ ʪʚʦʨʮʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ.  
ɺʢʣʶʯʘʝʪ ʤʠʬʳ, ʣʝʛʝʥʜʳ, ʵʧʦʩʳ, ʩʢʘʟʢʠ, ʧʝʩʥʠ, ʪʘʥʮʳ 
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ʍʧʩʥʙ 
ʣʬʤʵʫʬʩʴ 

ʇʨʡʪʙʦʡʞ ʦʙʨʧʤʦʞʦʡʸ 

ʅʙʪʪʧʛʙʸ  ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ-
ʪʨʝʙʣʝʥʠʷ. 
ɺʢʣʶʯʘʝʪ ʢʦʥʮʝʨʪʥʘʷ ʠ ʵʩʪʨʘʜʥʘʷ ʤʫʟʳʢʘ, ʧʦʧ-ʢʫʣʴʪʫʨʘ, ʮʠʨʢ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. 

 
ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʬʦʨʤʳ ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʭʦʜʷʪʩʷ 

ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʚʠʜʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ [ʚʢʣʶʯʘʪʴ 
ʚ ʩʝʙʷ] ʧʨʠʟʥʘʢʠ ʜʨʫʛʦʛʦ ʚʠʜʘ ʠʣʠ ʧʨʠʟʥʘʢʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ).  

ʂʫʣʴʪʫʨʘ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ, ʥʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʟʥʘʯʠʤʳʭ ʬʫʥʢʮʠʡ: ʦʮʝʥʢʘ ʮʝʥʥʦʩʪʝʡ ʠ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ; ʧʦʟʥʘʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʦʮʠʘʣʴʥʦʡ, ʧʨʠʨʦʜʥʦʡ, ʪʝʭʥʦ-
ʛʝʥʥʦʡ); ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʳ (ʯʝʣʦʚʝʢ, ʛʨʫʧʧʘ, ʦʙʱʝʩʪʚʦ), 
ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʋʙʚʤʡʯʙ 2  

ʍʬʦʣʯʡʡ ʣʬʤʵʫʬʩʴ 

ʆʙʠʛʙʦʡʞ ʭʬʦʣʯʡʡ ʊʧʝʞʩʟʙʦʡʞ ʭʬʦʣʯʡʡ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 
(ʇʦʟʥʘʚʘʪʝʣʴʥʘʷ) 
 

ʃʬʤʵʫʬʩʙ ʭʧʩʥʡʩʬʞʫ ʯʞʤʧʪʫʦʧʞ ʨʩʞʝʪʫʙʛʤʞʦʡʞ ʦ ʥʘʨʦʜʝ, ʩʪʨʘʥʝ, ʵʧʦʭʝ.  
ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ: ʪʡʪʫʞʥʙʫʡʠʙʯʡʸ ʠʦʙʦʡʢ ʠ 
ʨʘʩʢʨʳʪʠʝ ʟʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ; ʨʧʠʦʙʦʡʞ ʰʞʤʧʛʞʣʧʥ 
ʪʙʥʧʜʧ ʪʞʚʸ; ʨʞʩʞʝʙʰʙ ʧʨʴʫʙ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʜʨʫʛʦʤʫ. 
ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ï ʩʣʫʰʘʷ ʧʝʩʥʠ, ʩʦʟʜʘʥʥʳʝ 
ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʣʶʜʠ ʤʦʛʫʪ ʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦʙ ʵʪʦʤ 
ʠʩʪʦʨʠʯʝʩʢʦʤ ʩʦʙʳʪʠʠ. 

ʆʮʝʥʦʯʥʘʷ (ɸʢʩʠʦʣʦʛʠ-
ʯʝʩʢʘʷ) 
 

ʂʫʣʴʪʫʨʘ ʬʦʨʤʠʨʫʝʪ ʩʠʩʪʝʤʫ ʮʝʥʥʦʩʪʝʡ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʦʮʝ-
ʥʠʚʘʝʪ ʩʝʙʷ, ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʠ ʜʨʫʛʠʭ ʣʶʜʝʡ.  
ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʦʮʝʥʦʯʥʦʡ ʬʫʥʢʮʠʠ: ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʮʝʥʥʦʩʪʝʡ ð 
ʨʘʟʜʝʣʝʥʠʝ ʮʝʥʥʦʩʪʝʡ, ʦʙʦʛʘʱʝʥʠʝ ʪʨʘʜʠʮʠʡ ʯʝʨʝʟ ʠʭ ʩʨʘʚʥʝʥʠʝ; ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʵʪʠʯʝʩʢʠʭ ʚʢʫʩʦʚ ʠ ʮʝʥʥʦʩʪʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʇʝ-
ʨʝʩʤʦʪʨ ʮʝʥʥʦʩʪʝʡ ð ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʪʝ ʠʣʠ ʠʥʳʝ ʮʝʥʥʦʩʪʠ ʧʝ-
ʨʝʩʤʘʪʨʠʚʘʶʪʩʷ, ʪʝʨʷʶʪ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʟʘʤʝʥʷʶʪʩʷ ʥʦ-
ʚʳʤʠ. 
ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʦʮʝʥʦʯʥʦʡ ʬʫʥʢʮʠʠ ð ʛʠʤʥ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ 
ʮʝʥʥʦʩʪʠ ʧʘʪʨʠʦʪʠʟʤʘ. 

ʈʝʛʫʣʷʪʠʚʥʘʷ (ʅʦʨʤʘ-
ʪʠʚʥʘʷ) 
 

ʂʫʣʴʪʫʨʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʠʩʪʝʤʘ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʙʱʝʩʪʚʘ ʢʦ 
ʚʩʝʤ ʩʚʦʠʤ ʯʣʝʥʘʤ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ð ʪʨʫʜʝ, ʙʳʪʝ, 
ʤʝʞʛʨʫʧʧʦʚʳʭ, ʤʝʞʢʣʘʩʩʦʚʳʭ, ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ, ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝ-
ʥʠʷʭ.  
ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʝʛʫʣʷʪʠʚʥʦʡ ʬʫʥʢʮʠʠ: ʥʦʨʤʳ ʤʦʨʘʣʠ ð ʥʨʘʚʩʪʚʝʥ-
ʥʝr ʥʦʨʤʳ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʸʥ ʙʳʣʘ ʨʝʣʠʛʠʷ ʠ ʮʝʨ-
ʢʦʚʴ; ʥʦʨʤʳ ʧʨʘʚʘ ð ʠʟʣʘʛʘʶʪʩʷ ʚ ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙ-
ʱʝʩʪʚʘ, ʠʤʝʶʪ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ; ʦʙʳʯʘʠ ʠ ʦʙʨʷʜʳ ð ʚ ʥʦʨʤʘʭ ʪʨʫʜʘ ʠ 
ʙʳʪʘ, ʦʙʱʝʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʧʨʠʨʦʜʦʡ. ɻʣʘʚʥʘʷ 
ʟʘʜʘʯʘ ʢʫʣʴʪʫʨʳ ʚ ʨʝʛʫʣʷʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ð ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʮʠʘʣʴʥʦʝ ʨʘʚ-
ʥʦʚʝʩʠʝ ʠ ʚʳʞʠʚʘʥʠʝ ʦʙʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʵʪʫ ʬʫʥʢʮʠʶ ʥʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʡ.  
ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʫʣʷʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ð ʪʨʘʜʠʮʠʠ, ʨʝʣʠʛʠʦʟʥʳʝ ʥʦʨ-
ʤʳ, ʧʨʘʚʠʣʘ ʵʪʠʢʝʪʘ, ʩʪʘʥʜʘʨʪʳ ʢʨʘʩʦʪʳ. 
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ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ 
 

ʂʫʣʴʪʫʨʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴ-
ʤʠ, ʪʘʢ ʢʘʢ ʚʦʧʣʦʱʘʝʪ ʚ ʩʝʙʝ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʧʦʭʠ, ʘ ʪʘʢʞʝ ʣʠʯ-
ʥʦʩʪʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʚʟʛʣʷʜʳ ʠ ʧʦʟʠʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ. 
ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ: ʩʦʟʜʘʥʠʝ ʩʧʦʩʦʙʦʚ ʧʝʨʝ-
ʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʣʶʜʴʤʠ; ʚʦʧʣʦʱʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 
ʵʧʦʭʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʚʟʛʣʷʜʳ ʠ ʧʦʟʠʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ; 
ʜʠʘʣʦʛ ʢʫʣʴʪʫʨ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʟʘʠʤʦʚʣʠʷʥʠʝ, ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ 
ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʥʳʭ ʥʘʨʦʜʦʚ ʠ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʠʭ ʢʫʣʴʪʫʨ-
ʥʳʭ ʟʦʥ, ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʥʦʨʤ.  
ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ð ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝ-
ʨʝʥʮʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʙʨʘʣʠʩʴ ʧʝʜʘʛʦʛʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, ð ʚ ʭʦʜʝ ʦʙʱʝʥʠʷ ʠ 
ʦʙʤʝʥʠʚʘʥʠʷ ʦʧʳʪʦʤ ʫʯʘʩʪʥʠʢʠ ʫʟʥʘʣʠ ʤʥʦʛʦ ʥʦʚʦʛʦ. 

 
ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʬʫʥʢʮʠʠ ʢʫʣʴʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʥʝʚʦʟʤʦʞʥʦ, ʪ.ʢ. ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʵʪʠ ʬʫʥʢʮʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʳ, ʦʜʥʘ 
ʬʫʥʢʮʠʷ ʚʳʪʝʢʘʝʪ (ʧʝʨʝʭʦʜʠʪ) ʠʟ ʜʨʫʛʦʡ ʠ ʥʘʦʙʦʨʦʪ, ʦʜʥʘ ʬʫʥʢʮʠʷ ʩʧʣʝʪʝʥʘ ʩ ʜʨʫʛʦʡ (ʜʨʫʛʠʤʠ), ʧʦ-
ʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʫʥʢʮʠʠ ʢʫʣʴʪʫʨʳ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʦʪʨʝʥʠʷ (ʠʟʫʯʝʥʠʷ) ʬʫʥʢʮʠʡ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ: 
ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʨʦʜʝ ʠ ʩʪʨʘʥʝ, ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʯʝʣʦʚʝʢʘ 
ʠ ʦʙʱʝʩʪʚʘ; ʚʳʜʝʣʷʪʴ ʢʫʣʴʪʫʨʫ ʢʘʢ ʩʠʩʪʝʤʫ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʦʙʱʝʩʪʚʝ; ʚʳʩʪʫ-
ʧʘʪʴ ʢʫʣʴʪʫʨʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʢʦʥʝʯʥʦʛʦ ʧʦʥʷʪʠʷ ʠʟʫʯʘʝʤʦʛʦ ʥʘʤʠ ʬʝʥʦʤʝʥʘ çʢʫʣʴʪʫʨʘ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠè ï çʙʝʟʦʧʘʩʥʦʩʪʴè.  

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 12.3.047ï98 ʧʦʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪ-
ʩʷ çʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʸʥʥʦʩʪʠ ʧʨʘʚ ʛʨʘʞʜʘʥ, ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʮʝʥʥʦʩʪʝʡ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭè [5; 6]. 

ɺʧʝʨʚʳʝ I ɺʩʝʤʠʨʥʳʡ ʢʦʥʛʨʝʩʩ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʦʷʣʩʷ ʚ 1990 ʛʦʜʫ ʚ ʌʝʜʝʨʘʪʠʚʥʦʡ 
ʈʝʩʧʫʙʣʠʢʝ ɻʝʨʤʘʥʠʠ ʚ ʛʦʨʦʜʝ ʂʸʣʴʥʝ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʧʦʜ ʦʙʱʠʤ ʣʦʟʫʥʛʦʤ: çɾʠʟʥʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠè. 
ʉʧʝʮʠʘʣʠʩʪʳ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʧʨʦʠʟʚʦʜʠʚʰʠʝ ʩʚʦʠ ʜʦʢʣʘʜʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʘ-
ʩʪʦ ʦʧʝʨʠʨʦʚʘʣʠ ʧʦʥʷʪʠʝʤ çʨʠʩʢè, ʪ.ʝ. ʨʝʯʴ ʚ ʠʭ ʜʦʢʣʘʜʘʭ ʰʣʘ ʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʫʛʨʦʟʘʭ, ʪʘʢʠʭ ʢʘʢ 
ʚʳʟʦʚ, ʦʧʘʩʥʦʩʪʴ, ʚʨʝʜ ʠ ʜʨ. ʆʜʥʘʢʦ, ʥʝ ʫʩʪʘʥʦʚʠʚ ʩʫʱʥʦʩʪʠ ʧʨʠʨʦʜʳ ʨʠʩʢʦʚ, ʫʛʨʦʟ, ʦʧʘʩʥʦʩʪʝʡ, ʚʨʝʜʘ ʠ 
ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʝʨʤʠʥʦʚ, ʛʦʚʦʨʠʪʴ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʦʣʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ ʥʝʚʦʟʤʦʞʥʦ, ʪ.ʢ. ʙʝʟ-
ʦʧʘʩʥʦʩʪʴ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʦʥʷʪʠʷʤ ʪʝʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [7].  

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠ ʫʨʦʚʥʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʩʘʤʦʛʦ ʪʝʨʤʠʥʘ çʦʧʘʩʥʦʩʪʴè. ɺ ʯʘʩʪʥʦ-
ʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ 
ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʛʣʦʙʘʣʴʥʳʤʠ (ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ), ʥʘʮʠʦʥʘʣʴʥʳʤʠ (ʬʝʜʝʨʘʣʴʥʳʤʠ), ʨʝʛʠʦʥʘʣʴʥʳʤʠ, 
ʣʦʢʘʣʴʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ (ʤʝʩʪʥʳʤʠ). ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʘʩʥʦʩʪʠ ï ʧʦ ʚʝʨʦ-
ʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ (ʨʝʘʣʴʥʳʝ ʠʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʦʧʘʩʥʦʩʪʠ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩ-
ʥʦʩʪʠ (ʚʥʝʰʥʠʝ ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʦʧʘʩʥʦʩʪʠ) ʠ ʜʨ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʤʳ ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ: ʫʛʨʦʟʘ ï 
ʬʦʨʤʘ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʥʬʣʠʢʪʫʶʱʠʭ ʩʪʦʨʦʥ; ʚʳʟʦʚ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙ-
ʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ, ʧʨʠʯʝʤ ʘʙʩʦʣʶʪʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ 
ʦʢʨʫʞʘʶʱʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʙʳʣʠ ʫʛʨʦʞʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ; ʨʠʩʢ ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ (ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʥʝʞʝʣʘʪʝʣʴʥʳʭ, ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ), ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʩʫʙʲʝʢʪʘ [8]. 

ʇʦ ʤʥʝʥʠʶ ʖ.ɻ. ʅʦʩʢʦʚʘ çʦʧʘʩʥʦʩʪʴè ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ 
ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘè [9]. ʏʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦ 
ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʥʘʪʴ ʧʦʣʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ 
ʵʪʠʭ ʦʧʘʩʥʦʩʪʝʡ. 



214 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʠʟʫʯʝʥʠʷ ʬʝʥʦʤʝʥʘ çʙʝʟʦʧʘʩʥʦʩʪʴè ʥʘʤʠ ʚʳʧʦʣʥʝʥʘ ʧʦʜʙʦʨʢʘ ʚʳʨʘʞʝʥʠʡ ʚʝʣʠ-
ʢʠʭ ʣʶʜʝʡ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ, ʫʯʝʥʳʭ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʫʧʦ-
ʤʠʥʘʝʪʩʷ ʦ ʬʝʥʦʤʝʥʝ çʙʝʟʦʧʘʩʥʦʩʪʴè (ʩʤ. ʪʘʙʣ. 3) [10; 11]: 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʘʥʪʠʥʦʤʠʶ ʬʝʥʦʤʝʥʘ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ: ʧʨʝʜʧʨʠʥʠʤʘʝʰʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʤʝʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʦʧʘʩʥʦ, 
ʦʱʫʱʝʥʠʝ ʧʦʣʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʦʧʘʩʥʦ, ʝʩʣʠ ʥʝ ʟʥʘʝʰʴ ʦʧʘʩʥʦ ʠʣʠ ʥʝʪ ï ʦʧʘʩʥʦ, ʠ ʪ.ʜ. 

ʀ ʧʦʜʦʙʥʳʝ ʧʨʠʤʝʨʳ ʤʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʠʟ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ: ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʤʥʦʛʠʝ ʩʪʨʘ-
ʥʳ, ʠʩʧʳʪʳʚʘʷ ʯʫʚʩʪʚʦ ʫʷʟʚʠʤʦʩʪʠ, ʘʢʪʠʚʥʦ ʥʘʨʘʱʠʚʘʣʠ ʩʚʦʠ ʚʦʝʥʥʳʝ ʤʦʱʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʰʣʠ 
ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ, ʭʦʪʷ ʚ ʧʣʘʥʘʭ ʥʠ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʪʘʢʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʩʦʙʳʪʠʡ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ; ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʤʝʞʜʫ ʉʐɸ ʠ ʉʉʉʈ 
ʥʘʯʘʣʘʩʴ ʛʦʥʢʘ ʚʦʦʨʫʞʝʥʠʡ (çʍʦʣʦʜʥʘʷ ʚʦʡʥʘè), ʧʨʠ ʵʪʦʤ ʥʠ ʦʜʥʘ ʠʟ ʩʪʨʘʥ ʥʝ ʧʣʘʥʠʨʦʚʘʣʘ (ʧʦ ʦʬʠʮʠ-
ʘʣʴʥʳʤ, ʦʪʢʨʳʪʳʤ ʜʦʢʫʤʝʥʪʘʤ) ʥʘʧʘʜʝʥʠʝ ʥʘ ʦʧʧʦʥʝʥʪʘ; ʜʨʫʛʠʝ ʧʨʠʤʝʨʳ (ɺʝʩʪʬʘʣʴʩʢʘʷ ʩʠʩʪʝʤʘ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ɺʦʩʪʦʯʥʳʡ ʢʨʠʟʠʩ 1839ï1841 ʛʦʜʦʚ ʠ ʜʨ.). 

 
ʋʙʚʤʡʯʙ 3 

ʈʧʝʚʧʩʣʙ ʛʴʩʙʟʞʦʡʢ ʧ ʭʞʦʧʥʞʦʞ çʚʞʠʧʨʙʪʦʧʪʫʵè 

ɹʛʫʧʩ ʯʡʫʙʫʴ ʏʡʫʙʫʙ 

ɸʣʴʬʨʝʜ ɸʜʣʝʨ ɻʣʘʚʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʚ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʳ ʧʨʝʜʧʨʠʥʠʤʘʝʪʝ ʩʣʠʰʢʦʤ 
ʤʥʦʛʦ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 

ɹʝʨʥʘʨ ɺʝʨʙʝʨ ɹʝʟʦʧʘʩʥʦʩʪʴ ï ʤʦʡ ʟʣʝʡʰʠʡ ʚʨʘʛ. ʆʥʘ ʫʩʳʧʣʷʝʪ ʤʦʠ ʨʝʬʣʝʢʩʳ ʠ ʤʦʶ ʠʥʠʮʠ-
ʘʪʠʚʫ. 

ɹʨʶʩ ʐʥʘʡʝʨ ɹʝʟʦʧʘʩʥʦʩʪʴ ʵʪʦ ʧʨʦʮʝʩʩ, ʘ ʥʝ ʨʝʟʫʣʴʪʘʪ. 

ɻʝʦʨʛʠʡ ɸʣʝʢʩʘʥʜʨʦʚ ʉʘʤʦʝ ʚʘʞʥʦʝ ï ʥʝ ʩʢʫʧʠʪʴʩʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɻʨʝʡʩ ʍʦʧʧʝʨ ʂʦʨʘʙʣʶ ʙʝʟʦʧʘʩʥʝʡ ʚ ʧʦʨʪʫ, ʥʦ ʦʥ ʥʝ ʜʣʷ ʵʪʦʛʦ ʩʪʨʦʠʣʩʷ. 

ɼʞʦʥ ʃʘʙʙʦʢ ɺʟʛʣʷʥʫʪʴ ʚ ʛʣʘʟʘ ʦʧʘʩʥʦʩʪʠ ʩʤʝʣʦ ʠ ʭʣʘʜʥʦʢʨʦʚʥʦ ʝʩʪʴ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʦʛʨʘ-
ʜʠʪʴ ʩʝʙʷ ʦʪ ʥʝʝ. 

ɼʞʦʨʜʞ ʂʘʨʣʠʥ ɽʩʪʴ ʥʝʤʘʣʦ ʣʶʜʝʡ, ʦʟʘʙʦʯʝʥʥʳʭ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ, ʠ ʥʝ ʧʨʠ-
ʩʪʝʛʠʚʘʶʱʠʭʩʷ ʚ ʤʘʰʠʥʝ. 

ʀʣʴʷ ʐʝʚʝʣʝʚ ʆʱʫʱʝʥʠʝ ʧʦʣʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦ. 

ʇʫʙʣʠʣʠʡ ʉʠʨ ʊʦʪ ʣʫʯʰʝ ʚʩʝʛʦ ʟʘʱʠʱʸʥ ʦʪ ʦʧʘʩʥʦʩʪʝʡ, ʢʪʦ ʭʨʘʥʠʪ ʙʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚ ʟʨʠʤʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʘʣʬ ʕʤʝʨʩʦʥ ɺʝʟʜʝ, ʛʜʝ ʝʩʪʴ ʞʠʟʥʴ, ʝʩʪʴ ʠ ʦʧʘʩʥʦʩʪʴ. 

ʋʠʥʩʪʦʥ ʏʝʨʯʠʣʣʴ ɿʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʪʠʪʴ, ʘ ʟʘ ʝʝ ʦʪʩʫʪʩʪʚʠʝ ï ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ. 

ʄʇʇʉʉï72 ɽʩʣʠ ʥʝ ʫʚʝʨʝʥ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʯʠʪʘʡ, ʯʪʦ ʦʧʘʩʥʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʦ. 

 
ʉʫʤʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ: çʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʩʨʝʜʩʪʚ ʠ 
ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʥʝʰʥʠʭ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʣʠʢʚʠʜʘʮʠʷ ʵʪʠʭ ʫʛʨʦʟè. ʇʦʜ 
ʥʘʜʸʞʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʧʦʥʠʤʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʪʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʩʝ ʟʘʜʘʥʥʳʝ 
ʬʫʥʢʮʠʠ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʳ ʦʪʥʦʩʠʤ ʢʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. 
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ǱǯǟǬǰǳǭǯǫǟǵǧǾ ǩǭǬǱǯǭǪǾ ǦǬǟǬǧǨ ǡ 
ǼǮǭǴǲ ǧǧ8 ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ 
ǼǳǳǤǩǱǧǡǬǭǰǱǧ ǬǤǨǯǭǰǤǱǤǨ ǡ ǯǤǷǤǬǧǧ 
ǦǟǣǟǬǧǨ Ǯǭ ǠǧǭǪǭǢǧǧ ǧǦ ǳǭǬǣǭǡ 
ǭǵǤǬǭǶǬǺǴ ǰǯǤǣǰǱǡ ǡǲǦǭǡ  

ǠȊȇȌȍȁǿ ǡȇȉȑȍȏȇȞ ǤȁȂȄȌțȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɸʢʤʫʣʣʳ, ʋʬʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʙʠʨʦʚ ʊʘʛʠʨ ʈʫʩʪʵʤʦʚʠʯ 
ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɸʢʤʫʣʣʳ, ʋʬʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʡʨʦʩʝʪʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨ-
ʥʦʩʪʴ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʥʘʩʳʱʝʥʥʳʤ, ʟʘʤʝʪʥʦ ʩʥʠʞʘʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ. ʇʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʀʀ-
ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʦʜʦʙʥʳʝ ʟʘʜʘʥʠʷ ʙʳʩʪʨʦ ʠ ʙʝʟ ʫʩʠʣʠʡ. ʏʪʦ ʦʙʝʩʮʝʥʠʚʘʝʪ ʩʘʤʫ ʧʨʦʮʝ-
ʜʫʨʫ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ: ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʙʦʣʴʰʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʥʠʤʘʥʠʷ ʧʨʝʜʤʝʪʘ, ʘ ʣʠʰʴ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ [1]. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʌʆʉʦʚ ï 
ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʪʝʩʪʳ, ʟʘʜʘʥʠʷ, ʚʦʧʨʦʩʳ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝ-
ʩʪʚʘ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨ-
ʥʳʤʠ ʫ ʤʦʣʦʜʸʞʠ ʥʝʡʨʦʩʝʪʷʤʠ, ʨʘʙʦʪʘʶʱʠʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ VPN: ɸʣʠʩʘ ɸI, GigaChat 
ʠ DeepSeek.   
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʡʨʦʩʝʪʠ, ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ, ʦʮʝʥʠʚʘʥʠʝ.  
 
TRANSFORMATION OF KNOWLEDGE CONTROL IN THE AI ERA: COMPARATIVE ANALYSIS OF THE 

EFFECTIVENESS OF NEURAL NETWORKS IN SOLVING BIOLOGY TASKS FROM UNIVERSITY 
ASSESSMENT TOOLS 
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Abstract: today neural networks with artificial intelligence are actively gaining popularity, and education is be-
coming more information-rich, and the effectiveness of traditional test tasks to test students' knowledge is no-
ticeably decreasing. Because modern AI tools allow you to solve such tasks quickly and effortlessly. What de-
values the knowledge verification procedure itself: a high result no longer guarantees an understanding of the 
subject, but only indicates access to technology [1]. The article considers the results of solving the problems of 
control and measuring materials (tests, assignments, questions) used to assess the quality of learning and the 
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level of competence formation by three of the most popular neural networks among young people: Alice AI, Gi-
gaChat and DeepSeek.   
Keywords: neural networks, test tasks, knowledge verification, assessment. 

 
ʉʝʛʦʜʥʷ ʥʝʡʨʦʩʝʪʠ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʵʢʟʦʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ ï 

ʦʥʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʄʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʥʠʤʠ ʢʘʞʜʳʡ ʜʝʥʴ, ʧʦʨʦʡ ʜʘʞʝ ʥʝ 
ʦʩʦʟʥʘʚʘʷ ʵʪʦʛʦ: ʢʦʛʜʘ ʩʤʘʨʪʬʦʥ ʨʘʩʧʦʟʥʘʸʪ ʣʠʮʦ, ʛʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ, ʣʝʥʪʘ 
ʩʦʮʩʝʪʝʡ ʧʦʜʙʠʨʘʝʪ ʠʥʪʝʨʝʩʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠʣʠ ʦʥʣʘʡʥȤʤʘʛʘʟʠʥ ʧʨʝʜʣʘʛʘʝʪ ʪʦʚʘʨʳ çʧʦ ʚʘʰʝʤʫ ʚʢʫ-
ʩʫè. ʏʪʦ ʫʞ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʢʦʛʜʘ ʜʝʣʦ ʢʘʩʘʝʪʩʷ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚʳʭ 
ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʜʘʥʠʡ. ʋʧʨʦʱʸʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʨʦʩʪʦʪʘ ʚ ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʥʠʢʦʛʜʘ ʧʨʠʭʦʜʠʪ-
ʩʷ ʢʩʪʘʪʠ ʚ ʤʦʤʝʥʪʳ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʨʝʤʷ ʫʨʦʢʘ ʠʣʠ ʧʘʨʳ. ʉʪʦʠʪ ʪʦʣʴʢʦ 
ʩʜʝʣʘʪʴ ʬʦʪʦ ʟʘʜʘʥʠʷ ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʪʚʝʪ ʛʦʪʦʚ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʘ ʦʩʪʘʣʩʷ ʣʠ ʚʦʦʙʱʝ 
ʩʤʳʩʣ ʚ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʷʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʙʳʣʠ ʚʟʷʪʳ 
ʬʦʥʜʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʙʠʦʣʦʛʠʠ ʪʨʸʭ ʨʘʟʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ: ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ. ɸʢʤʫʣʣʳ (ɹɻʇʋ), ʉʘʤʘʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʂ. ʂʦʨʦʣʸʚʘ (ʉʅʀʋ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ (ɼɺʌʋ). ɿʘʜʘʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʚʳʙʦʨ ʦʜʥʦʛʦ ʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ, 
ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʟʘʜʘʥʠʷ ʩ ʢʨʘʪʢʠʤ ʠ ʨʘʟʚʸʨʥʫʪʳʤ ʦʪʚʝʪʦʤ, ʟʘʜʘʥʠʷ 
ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʦʟʥʘʯʝʥʠʡ ʧʦ ʢʘʨʪʠʥʢʝ 

 

. 
ʉʡʪ. 1. ʉʞʠʬʤʵʫʙʫʴ ʫʞʪʫʧʛ  

 
ʀʙʝʙʦʡʸ ʪ ʞʝʡʦʪʫʛʞʦʦʴʥ ʛʙʩʡʙʦʫʧʥ ʧʫʛʞʫʙ 

ʕʪʦʪ ʙʣʦʢ ʚʢʣʶʯʘʣ 28 ʚʦʧʨʦʩʦʚ, ʛʜʝ ʪʨʝʙʦʚʘʣʦʩʴ ʚʳʙʨʘʪʴ ʦʜʠʥ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 
ʧʨʝʜʣʦʞʝʥʥʳʭ. ʊʘʢʠʝ ʟʘʜʘʥʠʷ ï ʬʫʥʜʘʤʝʥʪ ʣʶʙʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʦʥʠ ʧʨʦʚʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ 
ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

ɸʣʠʩʘ AI ï 27 ʠʟ 28 (96,4 % ʪʦʯʥʦʩʪʠ). ɽʜʠʥʩʪʚʝʥʥʘʷ ʦʰʠʙʢʘ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʥʦ 
ʥʝ ʠʩʢʣʶʯʘʝʪ ʨʝʜʢʠʭ ʩʙʦʝʚ. 

DeepSeek ï 20 ʠʟ 28 (71,4 %). ʈʝʟʫʣʴʪʘʪ ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʦʜʥʘʢʦ ʟʘʤʝʪʥʘ ʥʝʢʦʪʦʨʘʷ ʥʝʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ ʚ ʦʪʚʝʪʘʭ. 

GigaChat ï 17 ʠʟ 28 (60,7 %). ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʘʪʝʛʦʨʠʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʪʠʯʥʦ ʜʣʷ 
ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʦʜʥʦʟʥʘʯʥʦʩʪʠ. 
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ɿʘʜʘʥʠʷ ʩ ʦʜʥʠʤ ʦʪʚʝʪʦʤ ï ʦʩʥʦʚʘ ʰʢʦʣʴʥʳʭ ʪʝʩʪʦʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʠ ʘʚʪʦʤʘʪʠ-
ʟʠʨʦʚʘʥʥʳʭ ʧʨʦʚʝʨʦʢ ʟʥʘʥʠʡ. ɿʜʝʩʴ ʥʝʡʨʦʩʝʪʴ ʜʦʣʞʥʘ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ çʥʘʜʸʞʥʳʡ ʩʧʨʘʚʦʯʥʠʢè: ʙʝʟ 
ʣʠʰʥʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʚʳʜʘʚʘʪʴ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɸʣʠʩʘ AI ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ 
ʢ ʠʜʝʘʣʫ. 

ʀʙʝʙʦʡʸ ʪ ʥʦʧʟʞʪʫʛʞʦʦʴʥ ʛʴʚʧʩʧʥ  
ɺ ʵʪʦʤ ʙʣʦʢʝ ʤʦʜʝʣʠ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʚʦʧʨʦʩʘʤʠ, ʛʜʝ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʤʦʛʣʦ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʜʦ ʯʝʪʳʨʸʭ). ʊʘʢʠʝ ʟʘʜʘʥʠʷ ʩʣʦʞʥʝʝ: ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʥʘʪʴ ʬʘʢʪʳ, ʥʦ ʠ ʫʯʠʪʳʚʘʪʴ 
ʥʶʘʥʩʳ, ʥʝ ʫʧʫʩʢʘʷ ʥʠ ʦʜʥʦʛʦ ʚʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

GigaChat ʥʝʦʞʠʜʘʥʥʦ ʧʦʢʘʟʘʣ ʘʙʩʦʣʶʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ï 4 ʠʟ 4. ʕʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 
ʢ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʢ ʜʝʪʘʣʷʤ. 

ɸʣʠʩʘ AI ʠ DeepSeek ʜʘʣʠ ʧʦ 3 ʠʟ 4 (75 %). ʆʥʠ ʚʝʨʥʦ ʦʧʨʝʜʝʣʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʘʨʠʘʥʪʦʚ, ʥʦ 
ʧʨʦʧʫʩʪʠʣʠ ʦʜʠʥ ʢʣʶʯʝʚʦʡ. 

ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ï ʯʘʩʪʳʡ ʬʦʨʤʘʪ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʨʪʠʬʠʢʘʮʠʷʭ ʠ ʩʣʦʞʥʳʭ ʪʝʩʪʘʭ 
(ʥʘʧʨʠʤʝʨ, ʧʦ ʤʝʜʠʮʠʥʝ ʠʣʠ ʶʨʠʩʧʨʫʜʝʥʮʠʠ). GigaChat ʚ ʵʪʦʤ ʙʣʦʢʝ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʢʨʫʧʫ-
ʣʸʟʥʘʷ ʤʦʜʝʣʴ. 

ʌʪʫʙʦʧʛʤʞʦʡʞ ʨʩʙʛʡʤʵʦʧʢ ʨʧʪʤʞʝʧʛʙʫʞʤʵʦʧʪʫʡ  
ʕʪʦʪ ʪʠʧ ʟʘʜʘʥʠʡ ʪʨʝʙʫʝʪ ʦʪ ʥʝʡʨʦʩʝʪʠ ʥʝ ʧʨʦʩʪʦ ʟʥʘʥʠʡ, ʘ ʧʦʥʠʤʘʥʠʷ ʭʨʦʥʦʣʦʛʠʠ, ʘʣʛʦʨʠʪʤʦʚ 

ʠʣʠ ʠʝʨʘʨʭʠʠ. ʋʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʩʩʪʘʚʠʪʴ ʵʣʝʤʝʥʪʳ ʚ ʚʝʨʥʦʤ ʧʦʨʷʜʢʝ (ʥʘʧʨʠʤʝʨ, ʵʪʘʧʳ ʧʨʦ-
ʮʝʩʩʘ ʠʣʠ ʭʨʦʥʦʣʦʛʠʶ ʩʦʙʳʪʠʡ). ɺʩʝʛʦ ï 3 ʟʘʜʘʥʠʷ. 

ɸʣʠʩʘ AI ï 2 ʠʟ 3 (66,7 %). ʃʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʛʨʫʧʧʝ, ʥʦ ʠ ʟʜʝʩʴ ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʫʣʫʯʰʝ-
ʥʠʷ. 

DeepSeek ʠ GigaChat ï ʧʦ 1 ʠʟ 3 (33,3 %). ʆʙʝ ʤʦʜʝʣʠ ʠʩʧʳʪʳʚʘʣʠ ʩʣʦʞʥʦʩʪʠ ʩ ʚʳʩʪʨʘʠʚʘʥʠʝʤ 
ʣʦʛʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ. 

ʇʦʢʘ ʥʝʡʨʦʩʝʪʠ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʵʪʠʤ ʙʣʦʢʦʤ ʩʣʘʙʝʝ, ʯʝʤ ʩ ʜʨʫʛʠʤʠ. 
ʉʙʠʛʹʩʦʬʫʴʞ ʡ ʣʩʙʫʣʡʞ ʧʫʛʞʫʴ  

ɺ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʥʝʡʨʦʩʝʪʠ ʜʦʣʞʥʳ ʙʳʣʠ ʜʘʪʴ ʧʦʜʨʦʙʥʳʝ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʪʚʝʪʳ ʥʘ ʦʪʢʨʳ-
ʪʳʝ ʚʦʧʨʦʩʳ (ʥʘʧʨʠʤʝʨ, ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ). 

1. ʈʘʟʚʸʨʥʫʪʳʝ ʦʪʚʝʪʳ. 
ɺʩʝ ʪʨʠ ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʠ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʥʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʚʦʜʠʣʠ 

ʨʘʟʚʸʨʥʫʪʳʝ ʧʨʠʤʝʨʳ, ʩʦʙʣʶʜʘʣʠ ʣʦʛʠʢʫ ʠʟʣʦʞʝʥʠʷ. 
ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʙʲʸʤ ʦʪʚʝʪʘ: ʧʦʧʨʦʩʠʪʴ ʩʦʢʨʘʪʠʪʴ ʪʝʢʩʪ ʜʦ ʪʝʟʠʩʦʚ 

ʠʣʠ ʨʘʩʰʠʨʠʪʴ ʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ. 
2. ʂʨʘʪʢʠʝ ʦʪʚʝʪʳ. 
ɿʜʝʩʴ ʪʨʝʙʦʚʘʣʦʩʴ ʜʘʪʴ ʣʘʢʦʥʠʯʥʳʡ, ʪʦʯʥʳʡ ʦʪʚʝʪ. 
ɸʣʠʩʘ AI ï 9 ʠʟ 9 (100 %). ɹʝʟʫʧʨʝʯʥʘʷ ʪʦʯʥʦʩʪʴ. 
DeepSeek ʠ GigaChat ï ʧʦ 8 ʠʟ 9 (88,9 %). ʇʦ ʦʜʥʦʡ ʦʰʠʙʢʝ ʚ ʢʘʞʜʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠ-

ʪʠʯʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʨʘʪʢʦʩʪʠ. 
ʌʪʫʙʦʧʛʤʞʦʡʞ ʪʧʧʫʛʞʫʪʫʛʡʢ 

ʕʪʦʪ ʙʣʦʢ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ. ʅʝʡʨʦʩʝʪʠ ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʵʣʝʤʝʥʪʳ ʠʟ ʜʚʫʭ 
ʩʧʠʩʢʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʨʤʠʥʳ ʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ). ɺʩʝʛʦ ï 9 ʟʘʜʘʥʠʡ. 

ɸʣʠʩʘ AI ï 8 ʠʟ 9 (88,9 %). ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʥʘʣʠʟʘ. 
DeepSeek ï 7 ʠʟ 9 (77,8 %). ʉʪʘʙʠʣʴʥʳʡ, ʥʦ ʥʝ ʙʝʟʫʧʨʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
GigaChat ï 4 ʠʟ 9 (44,4 %). ʇʷʪʴ ʦʰʠʙʦʢ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʝʨʴʸʟʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ 

ʜʘʥʥʳʭ. 
ʉʙʚʧʫʙ ʪ ʡʠʧʚʩʙʟʞʦʡʸʥʡ 

ɺ ʬʠʥʘʣʴʥʦʤ ʙʣʦʢʝ ʥʝʡʨʦʩʝʪʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʢʘʨʪʠʥʢʠ, ʦʧʨʝʜʝʣʷʷ, ʯʪʦ ʦʙʦʟʥʘʯʝʥʦ ʧʦʜ ʢʦʥʢʨʝʪ-
ʥʤrʠ ʮʠʬʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪʳ ʩʭʝʤʳ ʠʣʠ ʜʠʘʛʨʘʤʤʳ). ɺʩʝʛʦ ï 3 ʢʘʨʪʦʯʢʠ. 

ɸʣʠʩʘ AI ʠ DeepSeek ï 3 ʠʟ 3 (100 %). ʆʪʣʠʯʥʦ ʩʧʨʘʚʠʣʠʩʴ ʩ ʚʠʟʫʘʣʴʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ. 
GigaChat ï 1 ʠʟ 3 (33,3 %). ɼʚʝ ʦʰʠʙʢʠ ʛʦʚʦʨʷʪ ʦ ʩʣʘʙʦʡ ʠʥʪʝʛʨʘʮʠʠ ʪʝʢʩʪʦʚʦʛʦ ʠ ʚʠʟʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. 
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ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ (ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʤ + ʠʟʦʙʨʘʞʝʥʠʷʤʠ) ï ʢʣʶʯʝʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʀʀ. 
ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʩʭʝʤʳ, ʛʨʘʬʠʢʠ ʠ ʬʦʪʦ ʨʘʩʰʠʨʷʝʪ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ.  

ʇʦʩʤʦʪʨʝʚ ʥʘ ʨʘʙʦʪʫ ʥʝʡʨʦʩʝʪʝʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʚʘʤ ʥʫʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 
ʙʳʩʪʨʦʛʦ ʠ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚ ʩ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ɸʣʠʩʘ AI ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. ɼʣʷ ʟʘ-
ʜʘʯ, ʛʜʝ ʥʫʞʥʦ ʫʯʝʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ (ʥʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʶʨʠʜʠʯʝʩʢʠʭ ʥʦʨʤ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʭ 
ʧʨʦʪʦʢʦʣʦʚ), GigaChat ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ. ɽʩʣʠ ʟʘʜʘʯʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʩ ʘʣʛʦʨʠʪ-
ʤʘʤʠ, ʠʥʩʪʨʫʢʮʠʷʤʠ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ɸʣʠʩʘ AI ʟʜʝʩʴ ʥʝʤʥʦʛʦ ʦʧʝʨʝʞʘʝʪ ʢʦʥʢʫʨʝʥʪʦʚ, ʥʦ 
ʠ ʝʸ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʝʢʠ ʦʪ ʠʜʝʘʣʴʥʳʭ. ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʵʩʩʝ, ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʣʘʜʦʚ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ ʩʣʦʞ-
ʥʳʭ ʪʝʤ ʚʩʝ ʪʨʠ ʥʝʡʨʦʩʝʪʠ ʧʦʜʭʦʜʷʪ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʚ ʥʘʰʝ ʚʨʝʤʷ ʟʘʤʝʪʥʦ ʩʥʠ-
ʟʠʣʘʩʴ. ʇʨʘʚʠʣʴʥʦ ʨʝʰʸʥʥʳʡ ʪʝʩʪ ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʚʦʝʥʠʷ ʪʝʤʳ, ʠ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ 
ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʦʜʥʠʤ ʣʠʰʴ ʪʝʩʪʦʤ ʙʫʜʝʪ ʥʝʧʨʘʚʠʣʴʥʦ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʫʩʪʥʳʡ ʦʧʨʦʩ, ʜʠʢʪʘʥʪ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ [2]. ʂʦʪʦʨʳʡ ʧʦʢʘʞʝʪ ʙʦʣʝʝ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ 
ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʫʯʘʱʠʤʠʩʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʅʠʢʦʣʘʝʚ ɸ.ɸ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ: ʚʳʟʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠʣʠ ʙʫʜʫʱʝʝ 
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https://pedagogy.cifra.science/media/articles/20571.pdf?ysclid=mms8lhxyqj544486033 (15.03.2026) 
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ǱǤǭǯǤǱǧǶǤǰǩǧǤ ǭǰǬǭǡǺ ǧ ǟǬǟǪǧǦ 
ǮǯǟǩǱǧǶǤǰǩǧǴ ǮǲǱǤǨ ǲǮǯǟǡǪǤǬǧǾ 
ǯǤǮǲǱǟǵǧǭǬǬǺǫǧ ǯǧǰǩǟǫǧ ǡ 
ǭǠǯǟǦǭǡǟǱǤǪǻǬǺǴ ǭǯǢǟǬǧǦǟǵǧǾǴ 

ǳȒ ǾȊȜȈ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʚʝʥʢʦʚʘ ɽʣʝʥʘ ɺʠʢʪʦʨʦʚʥʘ 
ʢ.ʧ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠʤʝʥʠ ʊ.ʀ. ʐʘʤʦʚʦʡ 

ʠʥʩʪʠʪʫʪʘ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ 
ʤʠʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʈʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ ʩʪʘʣ ʦʩʥʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ RSCI, ʫʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʣʠʪʝʨʘʪʫʨʳ, ʩʧʝʮʠʘʣʴʥʦ ʦʙʩʫʞʜʘʶʱʝʡ ʫʧʨʘʚʣʝʥʠʝ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘ-
ʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʦʛʦ ʧʫʪʠ ʠ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʫʪʝʤ ʦʙʲ-
ʝʜʠʥʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʩʣʫʯʘʝʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʟʘʠʥʪʝ-
ʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ 
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ʉ. ɼ. ʈʝʟʥʠʢ ʠ ʜʨ. ʚ ʩʪʘʪʴʝ çʈʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ ʚʫʟʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʠ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʫ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʠʩʢʠʇʱʡʚʣʙ! ʁʪʫʧʰʦʡʣ ʪʪʴʤʣʡ ʦʞ ʦʙʢʝʞʦ.. ʍʫʘ ʊʠʥ ʠ ʏʞʘʦ ʃʷʥ ʚ çʉʪʨʘʪʝʛʠʷʭ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʯʘʩʪʥʳʭ ʚʫʟʦʚè ʦʪʤʝʪʠʣʠ, ʯʪʦ ʨʝʧʫʪʘʮʠʷ ʷʚʣʷ-
ʝʪʩʷ ʦʩʦʙʳʤ ʘʢʪʠʚʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ɺʦʩʧʨʠʷʪʠʝ ʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʢʦʣʝʙʣʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʥʘ ʪʨʝʙʫʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ 
ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʰʢʦʣʦʡ1. ɺʳʙʦʨ çʨʝʧʫʪʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘè ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʦʙʫʩʣʦʚʠʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʨʘʙʦʪʢʫ ʧʦʥʷʪʠʡ, ʬʦʨʤʠʨʫʶ-
ʱʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʢʘʨʢʘʩ ʨʘʙʦʪʳ (ʨʝʧʫʪʘʮʠʷ, ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʥʥʳʝ ʩʪʦʨʦʥʳ). ʀ.ʃ. ʋʩʦʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʨʝʧʫʪʘʮʠʷ ʠʤʝʝʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠʟ-ʟʘ ʨʘʟʥʳʭ 
ʪʦʯʝʢ ʟʨʝʥʠʷ ʠ ʦʙʣʘʩʪʝʡ, ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʜʦʩʪʠʛʣʠ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʵʪʦʤʫ ʧʦʥʷʪʠʶʇʱʡʚʣʙ! ʁʪʫʧʰ-
ʦʡʣ ʪʪʴʤʣʡ ʦʞ ʦʙʢʝʞʦ.. 

ʈʝʧʫʪʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʷʚʰʠʤʩʷ ʢʦʥʩʝʥʩʫʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ, ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦ-
ʩʪʘʪʢʦʚ ʯʝʛʦ-ʣʠʙʦ ʠʣʠ ʢʦʛʦ-ʣʠʙʦ; ʵʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʤʠʜʞ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʚʝʨʠʝ, ʧʦʜ-
ʜʝʨʞʢʫ ʠ ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʧʫ-
ʪʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʘʯʝʩʪʚʦ, ʨʝʡʪʠʥʛ, ʘʚʪʦʨʠʪʝʪʥʦʩʪʴ ʠ 
ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʦʙʨʘʟ ʰʢʦʣʳ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʝʧʫʪʘʮʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʩʫʪʠ ʷʚ-
ʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʫʩʣʫʛʦʡ, ʧʦʵʪʦʤʫ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦ-
ʚʝʨʠʶ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ; ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʨʝʡʪʠʥʛ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʣʞ-
ʥʳ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, ʘ ʨʝʧʫʪʘʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʤʝʜʣʝʥʥʦ; ʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ ʤʥʦʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʠ ʚʦʚʣʝʯʝʥʥʳʝ ʛʨʫʧʧʳ ʰʠʨʝ, ʯʝʤ ʫ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʗʯʤʝʥʦʚʘ ɺ. ʄ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çʨʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢè, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘ-
ʮʠʷʤʠ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʘʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʫʛʨʦʞʘʝʪ ʜʦʚʝʨʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʥʘʫʯʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʧʘʨʪʥʝʨʦʚ ʠ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʥʥʳʭ ʩʪʦʨʦʥ 2. ʇʦ ʠʩʪʦʯʥʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʘ ʝʛʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ ʨʝʧʫʪʘʮʠʦʥʥʳʭ 
ʨʠʩʢʦʚ: ʚʥʫʪʨʝʥʥʝ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠ ʚʥʝʰʥʝ ʦʙʫʩʣʦʚʣʝʥʥʳʝ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʨʝʧʫʪʘʮʠ-
ʦʥʥʳʡ ʨʠʩʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʣʦʢʘʣʴʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʨʝʤʝʥʠ 
ʝʛʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʝʟʘʧʥʳʝ ʠ ʢʫʤʫʣʷʪʠʚʥʳʝ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ɺʥʝʟʘʧʥʳʡ ʨʝʧʫʪʘʮʠʦʥʥʳʡ 
ʨʠʩʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤ ʠ ʚʟʨʳʚʦʦʧʘʩʝʥ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʨʠʩʢ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʫʭʫʜʰʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʩʢʨʳʪʥʦʩʪʴʶ ʠʟ-ʟʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ ʮʝʥʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʎʠʧʝʩʘ ɻ. ʃ. ʠ ʐʘʜʘʝʚʦʡ ʅ. ʄ. ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʣʠʮʘ 
ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʝʢʪʝ ʠʣʠ ʯʴʠ ʠʥʪʝʨʝʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ 
ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʪʨʦʥʫʪʳ ʚʳʧʦʣʥʝʥʠʝʤ ʠʣʠ ʟʘʚʝʨʰʝʥʠʝʤ ʧʨʦʝʢʪʘ3. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʣʠʮʘʤ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʷʤʳʝ ʠʣʠ ʢʦʩʚʝʥʥʳʝ 
ʠʥʪʝʨʝʩʳ ʚ ʨʘʙʦʪʝ, ʨʘʟʚʠʪʠʠ, ʨʝʧʫʪʘʮʠʠ ʠ ʪ. ʜ. ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ 
ʚʳʜʝʣʠʤ, ʯʪʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 
ʨʫʢʦʚʦʜʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʦʪʨʫʜʥʠʢʠ, ʩʪʫʜʝʥʪʳ ʠ ʨʦʜʠʪʝʣʠ, ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʝ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʟʚʝʥʴʷʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ. ʀʜʝʥʪʠ-
ʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 
ʧʦʥʠʤʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ, ʢʦʛʜʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠʢʘʢʠʭ ʘʚʘʨʠʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʨʠʩʢʘʤʠ, ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʯʠʥ ʘʚʘʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʠʩʢʘʤʠ. ʉʝʛʦʜʥʷ ʧʨʠʟʥʘʥ-
ʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ ʚʢʣʶʯʘʶʪ ʤʝʪʦʜ ɼʝʣʴʬʠ (ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ), ʤʦʟ-
ʛʦʚʦʡ ʰʪʫʨʤ, ʤʝʪʦʜ ʢʦʥʪʨʦʣʴʥʳʭ ʩʧʠʩʢʦʚ ʠ ʘʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ. ʆʮʝʥʢʘ ʨʠʩʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʦʡ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʧʨʦʠʟʦʰʣʦ ʠʣʠ 
ʧʨʦʠʟʦʰʣʦ, ʥʦ ʥʝ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʥʠʢʘʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɻʘʬʫʨʦʚʘ ʆ.ʖ. ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʢʫʱʘʷ ʦʩ-
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ʥʦʚʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 
ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ4. 

ɺ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 
ʚʥʫʪʨʝʥʥʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʨʘʩʪʫʪ, ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʙʝʩʧʨʝʮʝ-
ʜʝʥʪʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʠ ʥʘʫʯʥʦʡ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ ʩʪʘʣʦ ʥʝʠʟʙʝʞʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-
ʚʠʪʠʷ. ʉʦʟʜʘʥʠʝ ʥʘʫʯʥʦʡ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ 
ʧʝʨʝʡʪʠ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʘʢʪʠʚʥʦʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. ɼʚʠʞʠʤʳʝ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʨʘʥʴʰʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʪʴ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʠ ʪʦ, 
ʢʘʢ ʨʘʟʫʤʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ 
ʠ ʪʦʯʥʳʤ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʙʳ ʠ ʦʰʠʙʢʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʉʦʟʜʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʥʘʯʘʣʘ ʩ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ: 

 1. ʀʥʪʝʛʨʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʯʪʦʙʳ ʦʙʝʩʧʝ-
ʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʜʘʥʥʳʭ.  

2. ʇʨʠʥʷʪʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ. ʇʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝ-
ʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ.  

3. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ. 
4. ʆʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʨʘʙʦ-

ʪʳ.  
5. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʜʝʡʩʪʚʝʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʠʥʷʪʠʶ ʨʝ-

ʰʝʥʠʡ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʡʪʝ ʠʭ. ʂʦʥʝʯʥʦ, ʩʦʟʜʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʠʪʝʨʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 
ʧʠʣʦʪʠʨʦʚʘʥʠʝ ʚ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʷʭ ʨʠʩʢʘ, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʪʴ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʤʦʜʝʣʠ. 

ʆʪʥʦʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʨʝʧʫʪʘʮʠʦʥʥʦʤʫ ʨʠʩʢʫ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʩʪʨʘʪʝʛʠʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʨʝʧʫʪʘʮʠʠ 
ʩʨʝʜʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠ ʩʨʝʜʠ ʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 
ʈʘʟʣʠʯʠʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʨʠʩʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʶʪʩʷ ʚ: ʩʠʣʝ ʦʩʦʟʥʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʦʨʛʘʥʠʟʘ-
ʮʠʝʡ; ʚʦʩʧʨʠʷʪʠʠ ʠʩʪʦʯʥʠʢʘ ʨʝʧʫʪʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ; ʠ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘ ʚʦʩʧʨʠʷʪʠʝ 
ʨʝʧʫʪʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ.  

ʉʠʣʫ ʦʩʦʟʥʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʳʯʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʪʠʧʘ: ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʝʤʫ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦ-
ʪʦʨʳʝ ʧʘʩʩʠʚʥʦ ʨʝʘʛʠʨʫʶʪ, ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʛʥʦʨʠʨʫʶʪ ʝʛʦ. ʈʘʟʣʠʯʥʳʝ ʚʦʩ-
ʧʨʠʷʪʠʷ ʠʩʪʦʯʥʠʢʦʚ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʨʠʩʢʠ (ʪʘʢʠʝ ʢʘʢ ʘʢʘʜʝ-
ʤʠʯʝʩʢʦʝ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʥʠʷ); ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ (ʪʘʢʠʝ 
ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʠʥʮʠʜʝʥʪʳ ʩ ʵʪʠʢʦʡ ʫʯʠʪʝʣʝʡ); ʨʠʩʢʠ ʚʥʝʰʥʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ (ʪʘ-
ʢʠʝ ʢʘʢ ʩʦʦʙʱʝʥʠʷ ʉʄʀ, ʥʝʛʘʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ); ʨʠʩʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʣʠʪʠʢʝ 
(ʪʘʢʠʝ ʢʘʢ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʚ ʠ ʧʨʘʚʠʣ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʧʨʦʩʳ ʢʚʘʣʠʬʠʢʘʮʠʠ). ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ 
ʆ.ɺ. ɼʨʝʤʝʚʘ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʣʘʩʴ ʥʘ ʧʘʛʫʙʥʦʤ ʚʣʠʷʥʠʠ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʥʘ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ5. ʇʨʠʯʠʥʳ ʨʘʟʥʠʮʳ ʚ ʫʩʪʘʥʦʚʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ: ʨʘʟʥʘʷ ʧʨʠʨʦʜʘ 
ʫʯʨʝʞʜʝʥʠʷ, ʦʧʦʨʘ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠʣʠ ʨʳʥʦʯʥʫʶ ʨʝʧʫʪʘʮʠʶ; ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʯʝ-
ʩʢʦʛʦ ʧʦʟʥʘʥʠʷ, ʝʩʪʴ ʣʠ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢ-ʤʳʰʣʝʥʠʝʤ; ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ, ʫʯʨʝʞʜʝʥʠʷ, ʧʝʨʝ-
ʞʠʚʰʠʝ ʢʨʠʟʠʩʳ, ʩʢʣʦʥʥʳ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʧʨʘʚʣʝʥʠʶ ʨʝʧʫʪʘʮʠʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘ ʧʦ-
ʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʢʨʫʧʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʧʝʨʚʦʢʣʘʩʩʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ [8,ʩ.44]. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ 
ʧʦʤʦʱʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʈʝʧʫʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʝʝ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, 
ʥʦ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʘ ʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 
ʩʪʦʨʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʃ. ʉ. ʉʘʣʴʥʠʢʦʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʙʷ-
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ʟʘʥʥʦʩʪʴʶ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʠ ʯʣʝʥʦʚ ʢʦʣʣʝʢʪʠʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ6.  ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝʧʫʪʘʮʠʶ ʢʘʢ ʦʩʥʦʚʥʦʡ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʘʢʪʠʚ, ʯʘʩʪʦ ʥʘʭʦʜʷɦ ʠʡʩʷ ʚ 
ʧʦʟʠʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʥʥʦʩʪʠ. ʆʙʫʯʘʶʱʠʝʩʷ ʠ ʨʦʜʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷʤʠ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, 
ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʨʦʜʠʪʝʣʝʡ ʪʘʢʞʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ 
ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʷʚʣʷʶʪʩʷ ʮʝʣʝʚʳʤ ʦʨʠʝʥ-
ʪʠʨʦʤ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʇʦ ʤʥʝʥʠʶ ʗʥ ʏʫʥʴʩʶʵ ʠ ʉʷʦ ʉʫ ʚ çʊʝʥʜʝʥʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠè, ʩ 21-ʛʦ 
ʚʝʢʘ ʈʦʩʩʠʷ ʚʣʦʞʠʣʘ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʚ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʫʩʪʠ-
ʣʘ ʪʘʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʢʘʢ çʇʨʠʦʨʠʪʝʪʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʆʙʨʘʟʦʚʘʥʠʝè ʠ çʀʥʥʦʚʘʮʠʠ ʚ ʦʙʨʘʟʦ-
ʚʘʥʠʠ ð ʦʩʥʦʚʘ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʈʦʩʩʠʠè, ʨʘʟʲʷʩʥʷʷ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ ʧʨʠ-
ʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʣʫʯʰʘʷ ʪʝʤʧʳ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʝʞʜʫʥʘ-
ʨʦʜʥʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʥʠʚʝʨʩʠʪʝʪʦʚ8.  

ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨ-
ʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʩʥʘʯʘʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʚʳʩʰʠʭ 
ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. 

 ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʝʪʩʷ ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʥʘʫʯʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʥʦ-
ʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʙʳʣʦ 
ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʪʨʝʙʫʝʪ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʦʙʩʫʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʆʙʘ ʩʧʦʩʦʙʘ 
ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʩ ʢʘʢʠʤʠ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣ-
ʢʠʚʘʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ, ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʦʚ ʢʘʢ: ʵʪʠʢʘ ʫʯʠʪʝʣʝʡ, ʢʘʯʝʩʪʚʦ 
ʧʨʝʧʦʜʘʚʘʥʠʷ, ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʠʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʦʙ-
ʥʘʨʫʞʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʦʣʥʦ-
ʮʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ çʤʦʥʠʪʦʨʠʥʛ-ʨʘʥʥʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ-ʨʝʘʛʠʨʦʚʘʥʠʝ-
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝè, ʯʪʦʙʳ ʧʦʤʦʯʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʠʩʢʘʤ 
ʟʘ ʩʯʝʪ ʫʢʨʝʧʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʨʝʧʫʪʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʥʝʰʥʝʡ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ. 
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ǪǧǬǢǡǭǣǧǣǟǩǱǧǶǤǰǩǟǾ ǫǭǣǤǪǻ 
ǯǟǦǡǧǱǧǾ ǼǫǭǵǧǭǬǟǪǻǬǭǢǭ ǧǬǱǤǪǪǤǩǱǟ 
ǰǱǟǯǷǤǩǪǟǰǰǬǧǩǭǡ ǡ ǮǯǭǵǤǰǰǤ ǭǠǲǶǤǬǧǾ 
ǟǬǢǪǧǨǰǩǭǫǲ ǾǦǺǩǲ 

ǰȍȌȇȌǿ ǣǿȏțȞ ǭȊȄȂȍȁȌǿ 
ʫʯʠʪʝʣʴ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ  

ʄɸʆʋ  ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ "ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ "ɺʦʩʭʦʜ" 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʕʀ) ʚ ʧʨʦ-
ʮʝʩʩ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ 
ʉʆʆ ʢ ʣʠʯʥʦʩʪʥʳʤ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʤʝʪʦʜʠ-
ʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʀ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 
ʎʝʣʴ ʩʪʘʪʴʠ ð ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʕʀ ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʋʄʂ çSpotlight 10è. ɺ ʨʘʙʦʪʝ ʫʪʦʯʥʸʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ 
ʕʀ, ʨʘʟʚʠʚʘʝʤʳʡ ʩʨʝʜʩʪʚʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çʀʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢè, ʦʧʨʝʜʝʣʸʥ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʦ-
ʪʝʥʮʠʘʣ ʋʄʂ çSpotlight 10è, ʧʨʝʜʣʦʞʝʥʘ ʪʨʸʭʙʣʦʯʥʘʷ ʤʦʜʝʣʴ (ʮʝʣʝʚʦʡ, ʧʨʦʮʝʩʩʫʘʣʴʥʦ-
ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ, ʦʮʝʥʦʯʥʳʡ ʙʣʦʢʠ). ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʩʦʩʪʘʚʠʣʠ ʧʦʜʭʦʜʳ ɼ. ɻʦʫʣʤʘʥʘ, ʇ. ʉʘ-
ʣʦʚʝʷ ʠ ɼʞ. ʄʘʡʝʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʯʠʪʝʣʷʤʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʠ ʤʝʪʦʜʠʩʪʘ-
ʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʩʪʘʨʰʘʷ ʰʢʦʣʘ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, Spotlight 10, ʣʠʥʛʚʦʜʠ-
ʜʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʌɻʆʉ ʉʆʆ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

 
LINGUO-DIDACTIC MODEL FOR DEVELOPING THE EMOTIONAL INTELLIGENCE OF HIGH SCHOOL 

STUDENTS IN THE PROCESS OF LEARNING ENGLISH 
 

Sonina Daria Olegovna 
 

Abstract. The article addresses the issue of integrating emotional intelligence (EI) into the English language 
teaching process in secondary school. The relevance is determined by the requirements of the Russian 
Federal State Educational Standard for personal and meta-subject learning outcomes, as well as by the 
insufficient development of methodological tools for the purposeful formation of EI in foreign language lessons. 
The aim of the article is to theoretically substantiate and present a structural-content model for the formation of 
EI in 10th-grade students based on the ñSpotlight 10ò teaching materials. The study clarifies the component 
composition of EI that can be developed through the subject ñForeign Languageò, identifies the didactic 
potential of the ñSpotlight 10ò course, and proposes a three-block model (target, procedural-content, and 
evaluative blocks). The methodological framework draws on the approaches of D. Goleman, P. Salovey and J. 
Mayer. The results can be used by English teachers and methodologists. 
Keywords: emotional intelligence, secondary school, English language, Spotlight 10, linguodidactic model, 
Federal State Educational Standard, universal competencies. 
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ɻʛʞʝʞʦʡʞ 
ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʦʪ ʫʟʢʦʧʨʝʜʤʝʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʦʥʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʨʠʪʠʯʝʩʢʠ 
ʚʘʞʥʳʭ ʜʣʷ ʞʠʟʥʠ ʚ XXI ʚʝʢʝ. ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʕʀ). 
ɼʵʥʠʝʣ ɻʦʫʣʤʘʥ ʦʧʨʝʜʝʣʷʝʪ ʵʪʦ ʧʦʥʷʪʠʝ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ, ʧʦʥʠʤʘʪʴ, ʨʝʛʫʣʠʨʦʚʘʪʴ 
ʩʦʙʩʪʚʝʥʥʳʝ ʵʤʦʮʠʠ ʠ ʵʤʧʘʪʠʯʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʝʨʝʞʠʚʘʥʠʷ ʜʨʫʛʠʭ [1]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʕʀ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ çʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʥʘʚʳʢʦʤè, ʘ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ɹʝʟ ʫʤʝʥʠʷ ʩʯʠʪʳʚʘʪʴ 
ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʦʜʪʝʢʩʪ, ʫʧʨʘʚʣʷʪʴ ʪʨʝʚʦʞʥʦʩʪʴʶ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʜʠʘʣʦʛ ʫʩʧʝʰʥʘʷ 
ʤʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ. ʌɻʆʉ ʉʆʆ ʬʠʢʩʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʠʯʥʦʩʪʥʳʤ 
ʨʝʟʫʣʴʪʘʪʘʤ, ʚʢʣʶʯʘʷ ʵʤʧʘʪʠʶ, ʫʤʝʥʠʝ ʚʳʩʪʨʘʠʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 
ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʟʨʝʰʝʥʠʶ ʢʦʥʬʣʠʢʪʦʚ [2]. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʫʯʠʪʝʣʷ ʘʥʛʣʠʡʩʢʦʛʦ 
ʷʟʳʢʘ ʟʘʯʘʩʪʫʶ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʩʪʘʚʣʷʷ ʙʝʟ ʚʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʝ ʕʀ. 
ʆʪʩʫʪʩʪʚʫʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʧʨʠʸʤʦʚ, ʦʨʛʘʥʠʯʥʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʫʨʦʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ð ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ 
ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʕʀ) ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 
ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʋʄʂ çSpotlight 10è. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʚ ʩʪʘʪʴʝ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʋʪʦʯʥʠʪʴ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ 

ʩʨʝʜʩʪʚʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çʀʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢè ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʋʄʂ çSpotlight 10è ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʕʀ. 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʀ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʚ ʣʦʛʠʢʫ 

ʧʦʩʪʨʦʝʥʠʷ ʋʄʂ. 
 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ. 
ʋʞʧʩʞʫʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʭʧʩʥʡʩʧʛʙʦʡʸ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʄʘʡʝʨʘ ð ʉʘʣʦʚʝʷ ð ʂʘʨʫʟʦ, ʕʀ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ:  

1) ʚʦʩʧʨʠʷʪʠʝ ʵʤʦʮʠʡ ð ʫʤʝʥʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʵʤʦʮʠʠ ʧʦ ʚʝʨʙʘʣʴʥʳʤ ʠ ʥʝʚʝʨʙʘʣʴʥʳʤ 
ʩʠʛʥʘʣʘʤ (ʠʥʪʦʥʘʮʠʷ, ʤʠʤʠʢʘ, ʞʝʩʪʳ); 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʤʦʮʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ð ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʧʨʘʚʣʷʪʴ ʵʤʦʮʠʠ ʥʘ 
ʨʝʰʝʥʠʝ ʟʘʜʘʯ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʤʳ); 

3) ʧʦʥʠʤʘʥʠʝ ʵʤʦʮʠʡ ð ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʩʣʦʞʥʳʭ ʩʤʝʰʘʥʥʳʭ ʯʫʚʩʪʚ; 

4) ʫʧʨʘʚʣʝʥʠʝ ʵʤʦʮʠʷʤʠ ð ʥʘʚʳʢʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʚʣʠʷʥʠʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʜʨʫʛʠʭ [3]. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ. ɺʘʞʥʦ 
ʨʘʟʚʠʚʘʪʴ ʫ ʨʝʙʸʥʢʘ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʧʦʜʪʝʢʩʪ, ʚʳʙʠʨʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʨʝʯʝʚʳʝ ʢʣʠʰʝ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʤʦʮʠʡ, ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʠʢʠ 
ʨʝʣʘʢʩʘʮʠʠ ʧʝʨʝʜ ʫʩʪʥʳʤ ʦʪʚʝʪʦʤ ʠʣʠ ʵʢʟʘʤʝʥʦʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ ʚ ʛʨʫʧʧʦʚʦʡ 
ʨʘʙʦʪʝ [4; 5]. 

ʉʚʷʟʴ ʕʀ ʩ ʠʟʫʯʝʥʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ. ʅʘ 
ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ð ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʣʝʢʩʠʢʦʥʘ ʵʤʦʮʠʡ, ʦʩʚʦʝʥʠʝ ʬʨʘʟ-ʢʣʠʰʝ. ʇʨʘʛʤʘʪʠʯʝʩʢʠʡ 
ʫʨʦʚʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʥʠʤʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʥʦʨʤ ʚʳʨʘʞʝʥʠʷ ʵʤʦʮʠʡ. ʉʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ 
ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʤʦʜʝʣʷʤ ʠʥʦʛʦ ʣʠʥʛʚʦʩʦʮʠʫʤʘ. ʅʘʢʦʥʝʮ, ʥʘ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʨʘʙʦʪʘ ʩ ʕʀ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʷʟʳʢʦʚʦʛʦ ʙʘʨʴʝʨʘ ʯʝʨʝʟ ʢʦʨʨʝʢʮʠʶ 
ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʘʤʦʦʮʝʥʢʠ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʕʀ ʚʳʩʪʫʧʘʝʪ ʤʝʪʘʥʘʚʳʢʦʤ, ʫʩʠʣʠʚʘʶʱʠʤ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʷʟʳʢʘ. 
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ɽʡʝʙʣʫʡʰʞʪʣʡʢ ʨʧʫʞʦʯʡʙʤ ʌʅʃ çSpotlight 10è ʝʤʸ ʩʙʠʛʡʫʡʸ ʣʧʥʨʧʦʞʦʫʧʛ ʖʁ 
ɸʥʘʣʠʟ ʋʄʂ çSpotlight 10è (ʤʦʜʫʣʠ: çStrong tiesè, çLiving and Spendingè, çSchooldays and Workè, 

çEarth Alert!è, çHolidaysè, çFood and Healthè, çLetôs have funè, çTechnologyè) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ 
ʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʘ ʟʘʜʘʥʠʡ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʀ [7]. ʂʘʞʜʳʡ 
ʤʦʜʫʣʴ ʚʢʣʶʯʘʝʪ ʘʫʪʝʥʪʠʯʥʳʝ ʪʝʢʩʪʳ, ʜʠʘʣʦʛʠ, ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʠ ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ: 

1. ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ (ʦʧʠʩʘʥʠʝ ʯʫʚʩʪʚ ʧʝʨʩʦʥʘʞʝʡ, ʘʥʘʣʠʟ ʠʥʪʦʥʘʮʠʠ ʘʫʜʠʦʪʝʢʩʪʦʚ); 
2. ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʵʤʦʮʠʡ (ʦʙʩʫʞʜʝʥʠʝ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʨʦʣʝʚʳʝ ʠʛʨʳ); 
3. ʫʧʨʘʚʣʝʥʠʷ ʵʤʦʮʠʷʤʠ (ʨʝʬʣʝʢʩʠʚʥʳʝ ʜʥʝʚʥʠʢʠ, ʩʪʨʘʪʝʛʠʠ ʩʘʤʦʧʦʤʦʱʠ ʧʨʠ ʩʪʨʝʩʩʝ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ); 
4. ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʤʦʮʠʡ ʚ ʧʦʟʥʘʥʠʠ (ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʫʩʪʥʳʭ ʠ 

ʧʠʩʴʤʝʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ). 
ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʋʄʂ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʘʷ ʤʝʪʦʜʠʢʘ ʠʥʪʝʛʨʘʮʠʠ ʕʀ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ. 
ʅʧʝʞʤʵ ʭʧʩʥʡʩʧʛʙʦʡʸ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ ʦʙ ʬʩʧʣʙʮ ʙʦʜʤʡʢʪʣʧʜʧ ʸʠʴʣʙ ʛ 10 

ʣʤʙʪʪʙʮ 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʪʨʠ ʙʣʦʢʘ: ʮʝʣʝʚʦʡ, ʧʨʦʮʝʩʩʫʘʣʴʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʠ 

ʦʮʝʥʦʯʥʳʡ. 
ʎʝʣʝʚʦʡ ʙʣʦʢ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʨʘʟʚʠʪʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʕʀ (ʚʦʩʧʨʠʷʪʠʝ, 

ʧʦʥʠʤʘʥʠʝ, ʨʝʛʫʣʷʮʠʷ ʵʤʦʮʠʡ) ʚ ʝʜʠʥʩʪʚʝ ʩ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ʎʝʣʠ 
ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʉʆʆ [2]. 

ʇʨʦʮʝʩʩʫʘʣʴʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʙʣʦʢ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʤʘʪʠʢʝ ʤʦʜʫʣʝʡ ʋʄʂ çSpotlight 10è. ɼʣʷ 
ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʨʘʟʨʘʙʦʪʘʥʳ ʪʠʧʳ ʟʘʜʘʥʠʡ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨ ʟʘʜʘʥʠʡ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʙʣʦʢʦʚ: 

 
ʋʙʚʤʡʯʙ 1 

ʈʩʡʥʞʩʴ ʠʙʝʙʦʡʢ ʝʤʸ ʥʧʝʬʤʸ  çStrong tiesè 

ʋʡʨʴ ʠʙʝʙʦʡʢ 
(ʦʙ ʙʦʜʤʡʢʪʣʧʥ 
ʸʠʴʣʞ) 

ʈʩʡʥʞʩ ʡʠ ʥʧʝʬʤʸ 
çStrongtiesè 

ʉʙʠʛʡʛʙʞʥʴʞ 
ʨʩʞʝʥʞʫʦʴʞ ʦʙʛʴʣʡ 

ʆʙʛʴʣʡ  ʩʙʠʛʡʫʡʸ ʖʁ 

çEmotion cardsè ʋʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʢʘʨʪʦʯʢʠ ʩ 
ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʯʣʝʥʦʚ ʩʝʤʴʠ, 
ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʨʘʟʥʳʝ 
ʵʤʦʮʠʠ (ʨʘʜʦʩʪʴ, ʛʨʫʩʪʴ, 
ʨʘʟʜʨʘʞʝʥʠʝ ʠ ʪ.ʜ.). ʅʫʞʥʦ 
ʥʘʟʚʘʪʴ ɻ ʤʦʮʠʶ ʠ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʦʛʣʦ ʝ y
ʚʳʟʚʘʪʴ ʚ ʩʝʤʝʡʥʦʤ ʢʦʥʪʝʢʩʪʝ  

ʣʝʢʩʠʢʘ ʧʦ ʪʝʤʝ 
çʉʝʤʴʷè ʠ çʕʤʦʮʠʠè ð 
ʥʘʚʳʢʠ ʫʩʪʥʦʡ ʨʝʯʠ 
(ʢʨʘʪʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ) 
ð ʨʘʟʚʠʪʠʝ ʜʦʛʘʜʢʠ ʧʦ 
ʚʠʟʫʘʣʴʥʳʤ ʦʧʦʨʘʤ 

 ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʙʘʟʦʚʳʭ 
ʵʤʦʮʠʡ ʧʦ ʤʠʤʠʢʝ ʠ 
ʚʳʨʘʞʝʥʠʶ ʣʠʮʘ ð 
ʨʘʟʚʠʪʠʝ ʵʤʧʘʪʠʠ: 
ʧʦʧʳʪʢʘ ʧʦʥʷʪʴ 
ʩʠʪʫʘʮʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ ð 
ʩʚʷʟʴ ʚʥʝʰʥʠʭ 
ʧʨʦʷʚʣʝʥʠʡ ʵʤʦʮʠʡ ʩ ʠʭ 
ʚʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

çGuess the 
feeling by 
intonationè 

ʇʨʦʩʣʫʰʠʚʘʥʠʝ ʢʦʨʦʪʢʠʭ 
ʨʝʧʣʠʢ ʠʟ ʩʝʤʝʡʥʳʭ ʜʠʘʣʦʛʦʚ 
(ñOh, great, you broke my 
favourite cup again!ò) ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʵʤʦʮʠʠ 
ʛʦʚʦʨʷʱʝʛʦ (ʩʘʨʢʘʟʤ, ʛʥʝʚ, 
ʛʨʫʩʪʴ ʠ ʪ.ʜ.) 

ð ʘʫʜʠʨʦʚʘʥʠʝ: 
ʧʦʥʠʤʘʥʠʝ ʠʥʪʦʥʘʮʠʠ ʠ 
ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʧʦʜʪʝʢʩʪʘ ð 
ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʨʘʟʛʦʚʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʠ ʠʨʦʥʠʠ 

ð ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʵʤʦʮʠʡ ʧʦ 
ʥʝʚʝʨʙʘʣʴʥʳʤ ʩʠʛʥʘʣʘʤ 
(ʠʥʪʦʥʘʮʠʷ, ʪʝʤʙʨ 
ʛʦʣʦʩʘ) ð ʧʦʥʠʤʘʥʠʝ 
ʩʢʨʳʪʦʛʦ ʩʤʳʩʣʘ 
ʚʳʩʢʘʟʳʚʘʥʠʡ ð 
ʨʘʟʚʠʪʠʝ ʩʣʫʭʦʚʦʡ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
ʵʤʦʮʠʦʥʘʣʴʥʳʤ 
ʦʪʪʝʥʢʘʤ ʨʝʯʠ 
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ʋʡʨʴ ʠʙʝʙʦʡʢ 
(ʦʙ ʙʦʜʤʡʢʪʣʧʥ 
ʸʠʴʣʞ) 

ʈʩʡʥʞʩ ʡʠ ʥʧʝʬʤʸ 
çStrongtiesè 

ʉʙʠʛʡʛʙʞʥʴʞ 
ʨʩʞʝʥʞʫʦʴʞ ʦʙʛʴʣʡ 

ʆʙʛʴʣʡ  ʩʙʠʛʡʫʡʸ ʖʁ 

çDescribe the 
characterôs 
emotionsè 

ɸʥʘʣʠʟ ʠʣʣʶʩʪʨʘʮʠʠ ʠʣʠ 
ʢʦʨʦʪʢʦʛʦ ʚʠʜʝʦʬʨʘʛʤʝʥʪʘ 
(ʥʘʧʨʠʤʝʨ, ʧʦʜʨʦʩʪʦʢ ʠ 
ʨʦʜʠʪʝʣʠ ʦʙʩʫʞʜʘʶʪ ʧʣʘʥʳ ʥʘ 
ʚʳʭʦʜʥʳʝ). ʅʫʞʥʦ ʦʧʠʩʘʪʴ 
ʵʤʦʮʠʠ ʢʘʞʜʦʛʦ ʧʝʨʩʦʥʘʞʘ, 
ʠʩʧʦʣʴʟʫʷ ʣʝʢʩʠʢʫ ʫʨʦʚʥʷ B1ï
B2 (annoyed, relieved, 
disappointed, hopeful) 

ð ʨʘʟʚʠʪʠʝ 
ʦʧʠʩʘʪʝʣʴʥʦʡ ʨʝʯʠ ð 
ʫʧʦʪʨʝʙʣʝʥʠʝ 
ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ ʠ 
ʥʘʨʝʯʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʵʤʦʮʠʡ ð ʧʦʩʪʨʦʝʥʠʝ 
ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʭ 
ʚʳʩʢʘʟʳʚʘʥʠʡ (ñI think 
the father is disappointed 
becauseéò) 

ð ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ 
ʚʝʨʙʘʣʠʟʘʮʠʷ ʵʤʦʮʠʡ 
(ʨʘʩʰʠʨʝʥʠʝ 
ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʩʣʦʚʘʨʷ) ð ʘʥʘʣʠʟ 
ʩʣʦʞʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 
ʩʦʩʪʦʷʥʠʡ ð ʨʘʟʚʠʪʠʝ 
ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ ʠ 
ʚʥʠʤʘʥʠʷ ʢ ʜʝʪʘʣʷʤ ʚ 
ʧʦʚʝʜʝʥʠʠ ʜʨʫʛʠʭ 

çCase studyè ɸʥʘʣʠʟ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʙʘʙʫʰʢʘ 
ʧʝʨʝʝʭʘʣʘ ʢ ʩʝʤʴʝ ʠ ʚʦʟʥʠʢʣʠ 
ʙʳʪʦʚʳʝ ʨʘʟʥʦʛʣʘʩʠʷ). 
ʋʯʘʱʠʝʩʷ ʦʙʩʫʞʜʘʶʪ 
ʚʦʟʤʦʞʥʳʝ ʯʫʚʩʪʚʘ ʚʩʝʭ 
ʫʯʘʩʪʥʠʢʦʚ ʠ ʧʨʠʯʠʥʳ ʠʭ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ð ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʘʷ 
ʜʠʩʢʫʩʩʠʷ ʚ ʤʘʣʳʭ 
ʛʨʫʧʧʘʭ ð ʫʧʦʪʨʝʙʣʝʥʠʝ 
ʤʦʜʘʣʴʥʳʭ ʛʣʘʛʦʣʦʚ ʜʣʷ 
ʚʳʨʘʞʝʥʠʷ 
ʧʨʝʜʧʦʣʦʞʝʥʠʡ (might 
feel, could be upset) ð 
ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ 
ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ 
ʦʙʫʯʝʥʠʷ 

ð ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 
ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʩʠʪʫʘʮʠʠ 
ð ʧʦʥʠʤʘʥʠʝ 
ʤʥʦʞʝʩʪʚʝʥʥʳʭ 
ʧʝʨʩʧʝʢʪʠʚ (ʨʘʟʥʳʭ 
ʪʦʯʝʢ ʟʨʝʥʠʷ ʚ ʦʜʥʦʡ 
ʩʠʪʫʘʮʠʠ) ð 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 
ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ 
ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʝʢʩʪʘ 

 
ʂʣʶʯʝʚʳʝ ʬʦʨʤʘʪʳ ʨʘʙʦʪʳ: ʨʦʣʝʚʳʝ ʠʛʨʳ, ʜʠʩʢʫʩʩʠʠ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, 

ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʥʠʷ ʩ ʵʪʘʧʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʬʣʝʢʩʠʠ. 
ʆʮʝʥʦʯʥʳʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʫʨʦʚʥʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʕʀ (ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ, 

ʚʳʩʦʢʠʡ) ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʦʧʨʦʩʥʠʢʦʚ (ʥʘʧʨʠʤʝʨ, MSCEIT ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ [3]), ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʘʥʘʣʠʟʘ ʧʠʩʴʤʝʥʥʳʭ 
ʨʝʬʣʝʢʩʠʚʥʳʭ ʪʝʢʩʪʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʟʘʜʘʥʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: 
ʦʩʦʟʥʘʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʕʀ (ʩʘʤʦʦʩʦʟʥʘʥʠʝ, ʩʘʤʦʨʝʛʫʣʷʮʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ, 
ʥʘʚʳʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ); ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ; ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ ʉʆʆ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʀ ʥʘ ʫʨʦʢʘʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ 10 ʢʣʘʩʩʘʭ ʥʘ ʦʩʥʦʚʝ 
ʋʄʂ çSpotlight 10è ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʵʤʦʮʠʷʤʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 
ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʫʯʠʪʝʣʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʤʦʜʝʣʠ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ ʟʘʜʘʥʠʡ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʤʦʜʫʣʷʤ ʋʄʂ. ʇʝʨʩʧʝʢʪʠʚʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʮʠʬʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʕʀ ʠ ʩʦʟʜʘʥʠʝʤ 
ʙʘʥʢʘ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 

1. Goleman D. Emotional Intelligence: Why It Can Matter More Than IQ. ï New York: Bantam Books, 
1995. ï 352 p. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
(ʫʪʚ. ʧʨʠʢʘʟʦʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 17.05.2012 ˉ 413, ʨʝʜ. ʦʪ 11.12.2020). ï 

URL: https://fgos.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.04.2026). 

3. Mayer J.D., Salovey P., Caruso D.R. Emotional Intelligence: Theory, Findings, and Implications // 
Psychological Inquiry. ï 2004. ï Vol. 15, No. 3. ï P. 197ï215. 

https://fgos.ru/#_blank


ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 229 

 

XXI International scientific conference | www.naukaip.ru 

4. ʇʝʪʨʦʚʩʢʘʷ ɸ.ʉ. ʈʘʟʚʠʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʨʝʜʩʪʚʘʤʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ 
ʩʪʘʨʰʝʡ ʰʢʦʣʝ // ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʚ ʰʢʦʣʝ. ï 2021. ï ̄  8. ï ʉ. 34ï41. 

5. ʀʚʘʥʦʚʘ ɽ.ʅ., ʌʝʜʦʪʦʚʘ ʆ.ʖ. ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʫʩʧʝʰʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ 
ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʝʡ // ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨ. 19. ʃʠʥʛʚʠʩʪʠʢʘ ʠ 
ʤʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ. ï 2020. ï ̄  3. ï ʉ. 88ï96. 

6. Arnold J. Affect in Language Learning. ï Cambridge: Cambridge University Press, 1999. ï 346 p. 
7. ɸʬʘʥʘʩʴʝʚʘ ʆ.ɺ., ɼʫʣʠ ɼ., ʄʠʭʝʝʚʘ ʀ.ɺ. ʠ ʜʨ. ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 10 ʢʣʘʩʩ: ʫʯʝʙ. ʜʣʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪ. ʦʨʛʘʥʠʟʘʮʠʡ (Spotlight). ï ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2025. ï 248 ʩ. 
 

 

 
  



230 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 156,/ 

ǭǮǺǱ ǮǯǧǫǤǬǤǬǧǾ ǱǤǴǬǭǪǭǢǧǧ 
ǰǧǱǲǟǱǧǡǬǭǢǭ ǭǠǲǶǤǬǧǾ ǡ ǫǲǦǺǩǟǪǻǬǭǫ 
ǭǠǯǟǦǭǡǟǬǧǧ ǩǬǯ 

ǵȒȈ ǽȈ 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʫʟʳʢʘʣʴʥʦʠ 
ʦʙʨʘʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʳʪ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 
ʧʨʦʙʣʝʤʳ ʚ ʂʅʈ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʜʝʣʘʝʪʩʷ ʨʷʜ ʚʳʚʦʜʦʚ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʧʨʠʟʥʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ ʂʠʪʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʫʪʠ 
ʫʯʝʥʠʷ ʤʫʟʳʢʝ ʯʝʨʝʟ ʦʙʫʯʝʥʠʷ ʤʳʩʣʠ ʠ ʜʝʡʩʪʚʠʶ, ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʧʦʥʠʤʘʥʠʝ ʫʯʠʪʝʣʝʤ ʤʫʟʳʢʠ ʩʠʪʫʘ-
ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʮʝʣʝʧʦ-
ʣʘʛʘʥʠʷ ï ʤʦʪʠʚʘʮʠʠ ï ʪʚʦʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ï ʨʝʬʣʝʢʩʠʠ, ʘ ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ï ʦʨʛʘʥʠʟʘʮʠʶ 
ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʯʝʙʥʳʭ ʟʘʜʘʯ; 
ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʮʠʧʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʰʢʦʣʘ ʂʅʈ ʜʦʣʞʥʘ ʧʨʝʜʣʦʞʠʪʴ ʫʯʝʥʠʢʫ 
ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 
ʪʚʦʨʯʝʩʢʦʤ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʵʪʦʤ ʝʛʦ ʫʩʚʦʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʫʟʳʢʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ.  
ʃʤʷhʞʛʴʞ ʪʤʧʛʙ: ʪʝʭʥʦʣʦʛʠʷ ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ 
ʩʦʦʙʱʝʩʪʚʦ ʂʅʈ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ. 
 
EXPERIENCE IN APPLYING SITUATIONAL LEARNING  TECHNOLOGY IN MUSIC EDUCATION IN CHINA 

 
Cui Yu 

 
Abstract. The article substantiates the pedagogical expediency of using situational learning technology in mu-
sic education. In this regard, the experience of solving this problem in China is considered, on the basis of 
which a number of conclusions are drawn about the pedagogical conditions of the technology in question: the 
recognition by the Chinese pedagogical community of the conceptual essence of teaching music through 
teaching thought and action, which initiates the understanding by a music teacher of situational technologies of 
music education as a structure of interrelated components: goalïsetting - motivation ï creative realization ï 
reflection, and the implementation mechanism is the organization of children's musical activities through a 
specially developed algorithm for learning tasks; The introduction of the principle into the educational process, 
according to which the school of the PRC should offer the student the opportunity to master the content of mu-
sical education at the maximum creative and cognitive level for students, and at the same time ensure its as-
similation in accordance with the level of formation of musical abilities of students.  
Keywords: situational learning technology, musical education, pedagogical community of the PRC, pedagogi-
cal conditions of implementation. 

 
ʊʝʭʥʦʣʦʛʠʷ ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ 

ʤʫʟʳʢʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʂʠʪʘʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ 
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[1; 2; 3; 4]. ʆʙʲʷʩʥʝʥʠʝʤ ʜʘʥʥʦʤʫ ʬʘʢʪʫ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 
ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʢʦʥʢʨʝʪʥʘʷ ʩʠʪʫʘʮʠʷ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʢʦʥʢʨʝʪʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 
ʥʘʚʳʢʦʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ï ʘʥʘʣʠʟʘ, 
ʩʨʘʚʥʝʥʠʷ, ʦʙʦʙʱʝʥʠʷ. ʆʜʥʘʢʦ, ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʮʠʦʥʘʣʴʥʳʤ ʪʠʧʦʤ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ 
ʙʳʣʦ ʙʳ ʥʝʧʨʘʚʦʤʝʨʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʪʚʦʨʯʝʩʪʚʘ, ʚ ʵʪʦʡ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 
ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʤʫʟʳʢʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʘʚʦʤʝʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʯʫʚʩʪʚʝʥʥʳʡ ʪʠʧ 
ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʩʦʧʨʷʞʝʥʥʳʡ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʳʤʠ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦ-ʦʙʨʘʟʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

ʏʵʥʴ ɼʘʦʩʷʥ, ʫʯʠʪʝʣʴ ʤʫʟʳʢʠ ʉʝʤʵʥʴʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʧʨʦʚʠʥʮʠʷ 
ʌʫʮʟʷʥʴ ʦʪʤʝʯʘʝʪ ʚ ʵʪʦʡ ʩʚʷʟʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 
ʠʜʝʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʫʟʳʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʚʦʜʦʚ ʏʵʥʴ ɼʘʦʩʷʥ ʧʨʠʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʦʙʠʣʠ-
ʟʘʮʠʠ ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʝʪʴʤʠ, ʨʘʟʚʠʪʠʝ ʚʦʦʙʨʘʞʝʥʠʷ, ʢʨʝʘ-
ʪʠʚʥʦʩʪʠ ʠ ʦʙʨʝʪʝʥʠʷ ʜʝʪʴʤʠ ʦʧʳʪʘ ʤʳʩʣʠʪʝʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʟʥʘʥʠʡ ʠ ʵʤʦʮʠʡ [4]. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʠʪʫʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʠʪʘʡʩʢʠʤʠ ʧʝʜʘʛʦ-
ʛʘʤʠ-ʧʨʘʢʪʠʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠʥʠʮʠʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʠ; ʜʦʩʪʫʧʥʘʷ ʤʝʨʘ ʩʣʦʞʥʦ-
ʩʪʠ;  ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ, ʤʦʪʠʚʠʨʫʶʱʠʡ ʫʯʘʩʪʥʠʢʦʚ ʧʝʨʝʭʦʜʠʪʴ ʢ ʥʦ-
ʚʳʤ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʦʧʳʪ ʫʯʠʪʝʣʷ ʤʫʟʳʢʠ ʏʵʥʴ ɼʘʦʩʷʥ. ɼʘʥʥʳʡ ʧʝʜʘʛʦʛ ʥʘ ʫʨʦʢʝ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʢʘʟʘʪʴ ʜʝʪʷʤ ʧʝʡʟʘʞʠ ʎʟʷʥʥʘʥʴ (ʢʠʪ.: çʂ ʶʛʫ ʦʪ ʨʝʢʠ ʗʥʮʟʳè), ʞʠʚʦʧʠʩʥʦʛʦ ʨʘʡʦʥʘ 

ʂʠʪʘʷ (ʨʠʩʫʥʦʢ 1). 
 

 
ʉʡʪ. 1. 

 
ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʟʚʫʢʦʚʳʝ ʵʬʬʝʢʪʳ ʣʦʜʦʢ 

ʥʘ ʚʦʜʝ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʝʪ ʢʦʤʬʦʨʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʷ. ɼʝʪʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘ-
ʢʨʳʪʴ ʛʣʘʟʘ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʷ ʚ ʣʦʜʢʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʪʘʚʠʚ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʧʘʨʪʳ ʠ ʩʪʫʣʴʷ, 
ʪʘʢ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʧʦ ʜʚʦʝ ʩʠʜʝʣʠ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛʘ. ʉʣʫʰʘʷ ʤʫʟʳʢʫ, ʜʝʪʠ ʙʫʜ-ʪʦ ʛʨʝʙʫʪ ʚʝʩʣʘʤʠ. 
ʋʯʠʪʝʣʴ ʧʨʦʝʮʠʨʫʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʨʙʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʟʳ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʜʝʪʝʡ, ʯʪʦ ʤʦʙʠʣʠʟʫ-
ʝʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʨʝʟʦʥʘʥʩ ʠ ʤʦʪʠʚʠʨʫʝʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʫʯʠʚʘʥʠʶ ʧʝʩʥʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʜʚʠʞʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʫʤʦʟʨʠʪʝʣʴʥʳʤʠ. ʈʝʙʝʥʦʢ, çʜʝʨʞʘ 
ʚʝʩʣʘ ʦʙʝʠʤʠ ʨʫʢʘʤʠè, ʥʘʛʠʙʘʝʪʩʷ ʠ ʚʳʧʨʷʤʣʘʝʪʩʷ ʚ ʪʘʢʪ ʟʚʫʯʘʱʝʡ ʤʫʟʳʢʠ (ʨʘʟʤʝʨ 2/4). ʏʵʥʴ ɼʘʦʩʷʥ 
ʧʨʝʜʣʘʛʘʝʪ ʠ ʙʦʣʝʝ ʫʩʣʦʞʥʝʥʥʳʡ ʚʘʨʠʘʥʪ, ʩʦʯʝʪʘʶʱʠʡ ʠʤʠʪʘʮʠʶ ʜʚʠʞʝʥʠʡ ʣʶʜʝʡ ʚ ʣʦʜʢʝ ʦʜʥʦʡ 
ʛʨʫʧʧʦʡ ʜʝʪʝʡ ʥʘ ʩʠʣʴʥʫʶ ʜʦʣʶ ʪʘʢʪʘ ʠ ʚʩʧʣʝʩʢʦʚ ʚʦʣʥ ð ʚʟʤʘʭʠ ʨʫʢʘʤʠ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ʜʝʪʝʡ ʥʘ ʩʣʘ-
ʙʫʶ ʜʦʣʶ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʘʢʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʢʘʢ çʈʠʪʤ-ɻ ʩʪʘʬʝʪʘè. ʉʫʱʥʦʩʪʴ 
ʵʪʦʛʦ ʧʨʠʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʥʠʤʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʪʦʤ ʨʝʙʝʥʢʝ, ʢʦʪʦʨʳʡ 
ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʝʥ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʠʪʤʠʯʥʳʭ ʦʙʨʘʟʥʳʭ ʜʚʠʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʨʫʛʠʤ ʜʝʪʷʤ ʧʦʩʣʝʜʦ-
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ʚʘʪʴ ʫʜʘʯʥʦʤʫ ʧʨʠʤʝʨʫ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʜʚʠʞʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʚʫʯʘʥʠʝʤ ʧʝʩʥʠ, ʢʦʪʦʨʘʷ ʚ ʬʦʨʪʝʧʠ-
ʘʥʥʦʤ ʠʟʣʦʞʝʥʠʠ ʟʚʫʯʠʪ ʚ ʠʩʧʦʣʥʝʥʠʠ ʫʯʠʪʝʣʷ ʤʫʟʳʢʠ ʥʘ ʬʦʨʪʝʧʠʘʥʦ.  

ɼʘʣʝʝ ʚʦʟʤʦʞʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʝʤ ʠʛʨʳ ʚ ʣʦʜʦʯʥʳʝ ʩʪʘʥʮʠʠ. ʂʣʘʩʩ ʜʝʣʠʪʩʷ ʥʘ 4 ʢʦʤʘʥʜʳ. 
ʂʘʞʜʘʷ ʢʦʤʘʥʜʘ ʧʦʣʫʯʘʝʪ ʤʫʟʳʢʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ï ʚʳʨʘʟʠʪʝʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʬʨʘʟʳ ʧʝʩʥʠ 
ʠ ʙʝʨʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʵʩʪʘʬʝʪʳ ʩʣʝʜʫʶʱʠʤ ʫʯʘʩʪʥʠʢʘʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʢʘʞʜʦʡ ʛʨʫʧʧʦʡ ʜʝʪʝʡ 
ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʣʠʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʟʫʯʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʯʠʩʪʦʪʫ ʠʥʪʦʥʠʨʦʚʘʥʠʷ, 
ʩʦʙʣʶʜʝʥʠʝ ʨʠʪʤʠʯʝʩʢʦʛʦ ʨʠʩʫʥʢʘ ʧʝʩʥʠ, ʘ ʪʘʢʞʝ ʧʝʚʯʝʩʢʠʝ ʥʘʚʳʢʠ ï ʜʳʭʘʥʠʝ, ʘʥʩʘʤʙʣʴ ʠ ʜʨ.  

ɿʥʘʯʠʤʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʢʘʣʴʥʦ-ʭʦʨʦʚʦʡ ʨʘʙʦʪʳ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʥʝ-
ʥʠʷ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢ ʜʝʪʘʣʝʡ, ʨʦʞʜʘʝʤʳʭ ʚʦʦʙʨʘʞʝʥʠʝʤ ʧʦʶʱʠʭ ï ʥʘʧʨʠʤʝʨ, ʤʠʣʳʡ ʚʠʜ ʨʳʙ 
ʚ ʚʦʜʝ ʩ ʣʶʙʦʧʳʪʩʪʚʦʤ ʚʥʠʤʘʶʱʠʭ ʧʨʦʠʩʭʦʜʷʱʝʤʫ. ʎʝʥʥʦ, ʯʪʦ ʚ ʵʩʪʘʬʝʪʝ ʜʝʪʠ ʧʨʦʝʮʠʨʦʚʘʣʠ ʯʫʚʩʪʚʘ 
ʜʨʫʞʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʣʶʜʷʤ, çʧʣʳʚʫʱʠʤ ʚ ʩʦʩʝʜʥʠʭ ʣʦʜʢʘʭè.  

ʕʣʝʤʝʥʪ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʠ ʚ ʟʘʚʝʨʰʝʥʠʠ ʫʨʦʢʘ, ʢʦʛʜʘ ʢʘʞʜʘʷ ʛʨʫʧʧʘ 
ʧʨʦʧʝʚʘʝʪ ʧʝʩʥʶ ʮʝʣʠʢʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʚʤʝʩʪʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʣʫʯʰʝʝ ʠʩʧʦʣʥʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 
ʂʠʪʘʷ ʚ ʩʬʝʨʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʥʘ: 

-  ʧʨʠʟʥʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ ʩʪʨʘʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʫʪʠ ʫʯʝʥʠʷ ʤʫʟʳʢʝ ʯʝʨʝʟ 
ʦʙʫʯʝʥʠʷ ʤʳʩʣʠ ʠ ʜʝʡʩʪʚʠʶ, ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʧʦʥʠʤʘʥʠʝ ʫʯʠʪʝʣʝʤ ʤʫʟʳʢʠ ʩʠʪʫʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʫ-
ʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʮʝʣʝʧʦʣʘʛʘʥʠʷ ï ʤʦʪʠʚʘʮʠʠ ï 
ʪʚʦʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ï ʨʝʬʣʝʢʩʠʠ, ʘ ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ï ʦʨʛʘʥʠʟʘʮʠʶ ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʜʝʪʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʯʝʙʥʳʭ ʟʘʜʘʯ;  

ï ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʮʠʧʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʰʢʦʣʘ ʂʅʈ ʜʦʣʞʥʘ ʧʨʝʜʣʦʞʠʪʴ 
ʫʯʝʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʜʣʷ ʦʙʫʯʘʶ-
ʱʠʭʩʷ ʪʚʦʨʯʝʩʢʦʤ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʵʪʦʤ ʝʛʦ ʫʩʚʦʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʫʟʳʢʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ.  
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ǟǫǠǧǡǟǪǤǬǱǬǺǨ ǮǭǣǴǭǣ ǩ 
ǳǭǯǫǧǯǭǡǟǬǧǽ ǧǰǱǭǯǧǩǭ-
ǮǤǣǟǢǭǢǧǶǤǰǩǧǴ ǩǭǫǮǤǱǤǬǵǧǨ 
ǮǤǣǟǢǭǢǭǡ-ǡǭǩǟǪǧǰǱǭǡ ǩǧǱǟǾ* 
ǭǠǲǶǟǽǸǧǴǰǾ ǡ ǡǲǦǟǴ ǯǭǰǰǧǧ  

ǫǿ ǧȎȇȌ 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʧʝʜʘʛʦʛʦʚ-
ʚʦʢʘʣʠʩʪʦʚ ʂʅʈ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʚʫʟʘʭ ʈʌ, ʠʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʥʘʟʚʘʥʥʳʭ ʩʪʨʘʥ. ʊʘʢʦʚʳʤ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʤʙʠʚʘʣʝʥʪʥʳʡ. ʇʦʜʦʙʥʦʝ ʚʠʜʝ-
ʥʠʝ ʦʙʲʷʩʥʠʤʦ ʩʫʱʥʦʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʚʫʭ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʚʦʢʘʣʴʥʳʭ ʰʢʦʣ ï ʂʠʪʘʷ ʠ ʈʦʩ-
ʩʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʧʝʮʠʬʠʢʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 
ʩʘʤʦʙʳʪʥʦʡ ʢʠʪʘʡʩʢʦʡ ʠ ʨʦʩʩʠʡʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʄʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ʘʤʙʠʚʘʣʝʥʪʥʦʛʦ 
ʧʦʜʭʦʜʘ ʘʚʪʦʨʦʤ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʦʤʧʘʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʧʝʥʠʶ ʢʠʪʘʡʩʢʠʭ ʠ ʨʦʩ-
ʩʠʡʩʢʠʭ ʤʘʩʪʝʨʦʚ ʚʦʢʘʣʴʥʳʭ ʰʢʦʣ ʢʘʢ ʩʣʦʞʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦ-
ʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚ ʂʠʪʘʝ ʠ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʘ ʬʦʥʘʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥ-
ʥʦʡ ʫʥʠʬʠʢʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʰʝʡ ʘʧʨʠʦʨʠ ʚ ʩʠʣʫ ʝʜʠʥʦʡ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʧʝʚʯʝʩʢʦʛʦ ʛʦʣʦʩʘ. ɺ 
ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʴ, ʧʦʟʠʮʠʦʥʠʨʫʝʤʘʷ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ, ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ  
ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʝʜʘʛʦʛʦʚ-ʚʦʢʘʣʠʩʪʦʚ ʂʠʪʘʷ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʚʫ-
ʟʘʭ ʈʦʩʩʠʠ, ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʘ ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʟʘʷʚʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ - ʦʪ la ambo ð 
çʦʙʘè ʠ la valentia ð çʩʠʣʘè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʤʙʠʚʘʣʝʪʥʳʡ ʧʦʜʭʦʜ, ʚʦʢʘʣʴʥʘʷ ʰʢʦʣʘ, ʤʘʩʪʝʨʘ ʚʦʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʂʠʪʘʷ ʠ 
ʈʦʩʩʠʠ, ʚʦʢʘʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʘʪʝʛʦʨʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ, 
ʦʙʱʥʦʩʪʴ ʬʠʟʠʦʣʦʛʠʠ ʧʝʚʯʝʩʢʦʛʦ ʛʦʣʦʩʘ. 
 

AMBIVALENT APPROACH TO THE FORMATION OF HISTORICAL AND PEDAGOGICAL 
COMPETENCIES OF CHINESE VOCALISTS STUDYING AT RUSSIAN UNIVERSITIES 

 
Ma Yiping 

 
Abstract: The article substantiates an educational approach to the formation of historical and pedagogical 
competencies in the context of comparative pedagogy of the named countries among Chinese vocal teachers 
studying at Russian universities. The author considers this approach to be ambivalent. This view is explained 
by the essential features of the two mutually exclusive vocal schools ï China and Russia, each of which has 
its own characteristics due to the specific history of the development of the original Chinese and Russian mu-
sical cultures. The author's mechanism for implementing the ambivalent approach is a comparative analysis of 
the singing techniques used by Chinese and Russian masters of vocal schools as a complex pedagogical 
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phenomenon, based on the contrasting understanding of the phonation process in China and Russia and the 
natural unification that exists a priori due to the unified anatomy and physiology of the singing voice. In this 
regard, the ambivalence posited by the author of the article as a methodological basis for the formation of his-
torical and pedagogical competencies of Chinese vocal teachers studying at Russian universities is completely 
identical to the etymological meaning of the stated category, derived from la ambo, meaning "both," and la va-
lentia, meaning "strength." 
Keywords: ambivalent approach, vocal school, masters of vocal art in China and Russia, vocal technique, 
emotional performance, specific categorical apparatus, and common physiology of the singing voice. 

 
ʌʦʨʤʠʨʦʚʘʥʠʶ ʠʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʝʜʘʛʦʛʦʚ-ʚʦʢʘʣʠʩʪʦʚ ʂʠʪʘʷ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʨʘʱʝ-
ʥʠʷ ʚ ʵʪʦʡ ʩʚʷʟʠ ʢ ʢʘʪʝʛʦʨʠʠ ʘʤʙʠʚʘʣʝʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ  ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʪʩʷ - ʦʪ la ambo ð çʦʙʘè ʠ la valentia ð çʩʠʣʘè. ɺ ʵʪʦʤ ʤʳ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʦʨʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʝʥʦ-
ʛʦ ɽ.ɺ. ɸʥʜʨʠʝʥʢʦ [1], ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ ʘʤʙʠʚʘʣʝʥʪʥʳʡ ʧʦʜʭʦʜ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ.  

ʆʙʦʩʥʦʚʘʥʠʝʤ ʮʝʥʥʦʩʪʠ ʘʤʙʠʚʘʣʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʙʣʝʤʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʤʳ ʚʠʜʠʤ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʚʦʢʘʣʴʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴ-
ʩʪʚʘ ʜʚʫʭ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʚʦʢʘʣʴʥʳʭ ʰʢʦʣ ï ʂʠʪʘʷ ʠ ʈʦʩʩʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢ-
ʪʝʨʥʳʝ ʯʝʨʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʧʝʮʠʬʠʢʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʙʳʪʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʂʦʤ-
ʧʘʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʜʝʡʩʪʚʫʝʪ ʧʦʩʪʠʞʝʥʠʶ ʢʠʪʘʡʩʢʠʤʠ ʧʝʜʘʛʦʛʘʤʠ-ʤʫʟʳʢʘʥʪʘʤʠ, ʦʙʫ-
ʯʘʶʱʠʤʠʩʷ ʚ ʚʫʟʘʭ ʈʌ, ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʧʝʥʠʶ ʢʠʪʘʡʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʤʘʩʪʝʨʦʚ ʚʦʢʘʣʴʥʳʭ ʰʢʦʣ 
ʢʘʢ ʩʣʦʞʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʭʘʨʘʢʪʝʨʥʦʤ ʧʦʥʠʤʘʥʠʠ ʫʯʝʥʳʤʠ ʥʘʟʚʘʥʥʳʭ 
ʩʪʨʘʥ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʘ ʬʦʥʘʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʥʠʬʠʢʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʰʝʡ ʘʧʨʠʦ-
ʨʠ ʚ ʩʠʣʫ ʝʜʠʥʦʡ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʧʝʚʯʝʩʢʦʛʦ ʛʦʣʦʩʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ʟʘʷʚʣʝʥʥʦʛʦ ʪʝʟʠʩʘ ʦʙʨʘʪʠʤʩʷ ʢ ʪʝʦʨʠʠ ʚʦʢʘʣʴʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴ-
ʩʪʚʘ, ʚʦʟʥʠʢʰʝʡ ʚʦ ʚʨʝʤʝʥʘ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ. ɺ ʦʩʥʦʚʝ ʪʘʢʦʚʦʡ ʟʘʣʦʞʝʥ ʨʷʜ ʦʩʥʦʚʦʧʦʣʦʛʘʶʱʠʭ ʧʨʠʥ-
ʮʠʧʦʚ: çʯʸʪʢʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝè, çʯʠʩʪʦʪʘ ʠʥʪʦʥʠʨʦʚʘʥʠʷè ʠ çʧʨʘʚʠʣʴʥʦʩʪʴ ʨʠʪʤʠʢʠè. ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʭ 
ʦʩʦʙʝʥʥʳʝ ʯʝʨʪʳ, ʩʦʚʨʝʤʝʥʥʳʡ ʢʠʪʘʡʩʢʠʡ ʧʝʜʘʛʦʛ-ʚʦʢʘʣʠʩʪ ʂʦ ʃʠ [2] ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʪʘʢʦ-
ʚʳʝ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʝʦʜʦʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʝʚʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ï ʩʦʭʨʘʥʝʥʠʷ ʨʦʚ-
ʥʦʩʪʠ ʟʚʫʯʘʥʠʷ ʛʦʣʦʩʘ ʧʨʠ ʩʤʝʥʝ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʥʝʥʠʷ ʤʘʣʦʫʜʦʙʥʳʭ ʥʠʟʢʠʭ ʥʦʪ ʧʝʚʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦ-
ʥʘ ʠ ʠʟʙʝʞʘʥʠʷ ʥʦʩʦʚʦʛʦ ʧʨʠʟʚʫʢʘ ʧʨʠ ʬʦʥʘʮʠʠ. 

ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ʂʦ ʃʠ, çʯʸʪʢʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝè ʦʟʥʘʯʘʝʪ ʷʩʥʦʩʪʴ ʘʨʪʠʢʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 
ʦʩʚʦʝʥʠʷ ʧʝʚʮʦʤ ʧʷʪʠ ʪʦʥʦʚ ʠ ʯʝʪʳʨʸʭ ʙʘʟʦʚʳʭ ʛʣʘʩʥʳʭ ʟʚʫʢʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʧʷʪʴʶ ʪʦʥʘʤʠ ʚ ʚʦʢʘʣʴ-
ʥʦʡ ʧʝʜʘʛʦʛʠʢʝ ʂʠʪʘʝ ʧʦʥʠʤʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʳ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʧʝʥʠʠ ð ʛʦʨʣʦ (ʛʣʦʪʢʘ), 
ʷʟʳʢ, ʢʦʨʝʥʥʳʝ ʟʫʙʳ, ʨʝʟʮʳ ʠ ʛʫʙʳ. ɸ ʧʦʜ ʚʠʜʘʤʠ ʛʣʘʩʥʳʭ ʟʚʫʢʦʚ ï ʩʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʧʝʚʯʝʩʢʫʶ ʤʘ-
ʥʝʨʫ - ʦʪʢʨʳʪʫʶ, ʟʘʢʨʳʪʫʶ, ʦʢʨʫʛʣʝʥʥʫʶ ʠ ʩʞʘʪʫʶ (ʩʫʞʝʥʥʫʶ).  ʂʦ ʃʠ ʚ ʵʪʦʤ ʩʩʳʣʘʝʪʩʷ ʥʘ ʤʫʟʳʢʘʣʴʥʦ-

ʛʦ ʪʝʦʨʝʪʠʢʘ ɺʵʡ ʃʷʥʬʫ ʜʠʥʘʩʪʠʠ ʄʠʥ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʂʫʣʶè () ʜʘʣ ʧʦʜʨʦʙʥʦʝ ʦʙʲʷʩʥʝ-

ʥʠʝ ʧʷʪʠ ʪʦʥʦʚ, ʧʦʜʯʝʨʢʥʫʚ, ʯʪʦ ʢʣʶʯ ʢ ʛʦʣʦʩʦʦʙʨʘʟʦʚʘʥʠʶ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʱʝʥʠʠ ʩ ʨʦʚʥʳʤʠ, ʚʦʩ-
ʭʦʜʷʱʠʤʠ, ʟʘʪʫʭʘʶʱʠʤʠ ʠ ʚʭʦʜʷʱʠʤʠ ʪʦʥʘʤʠ. ʉʣʝʜʩʪʚʠʝʤ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʛʦʣʦʩʦʤ ʷʚʣʷ-
ʝʪʩʷ - ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ ʚʦʢʘʣʠʟʘʮʠʠ ʪʨʘʜʠʮʠʷʤ ʚʦʢʘʣʴʥʦʡ ʰʢʦʣʳ ʂʠʪʘʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʘʞʜʳʡ ʪʦʥ ʪʨʝʙʫ-
ʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʚʳʩʦʪʳ ʟʚʫʯʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ɺʵʡ ʃʷʥʬʫ ʧʨʝʜʣʘʛʘʝʪ, 

ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʬʘʥʴʮʵ (℗), ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ - 

ʥʘʯʘʣʴʥʳʡ, ʩʨʝʜʥʠʡ ʠ ʢʦʥʝʯʥʳʡ. ʅʘʯʘʣʴʥʳʡ ʩʣʦʛ ð ʩʠʣʴʥʳʡ, ʩʨʝʜʥʠʡ ð ʨʝʟʦʥʘʥʩʥʥʳʡ, ʘ ʟʘʚʝʨʰʘʶ-

ʱʠʡ ï ʨʠʬʤʦʚʘʥʥʳʡ; ʭʘʨʘʢʪʝʨʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʥʘ: ʠʥʴʧʠʥ ( ) - ʧʦʝʪʩʷ ʧʨʷʤʦ, ʷʥʧʠʥ (

) ï ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʭʦʜʝ ʦʪ ʥʠʟʢʦʛʦ ʢ ʚʳʩʦʢʦʤʫ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʩʭʦʜʷʱʠʡ ʪʦʥ ʧʦʝʪʩʷ ʤʷʛʢʦ, ʘ ʚʭʦʜʷ-

ʱʠʡ  ʨʝʟʢʦ. 
ʂʨʦʤʝ ʪʦʛʦ, ʂʦ ʃʠ ʧʦʣʘʛʘʝʪ, ʯʪʦ çʯʠʩʪʦʪʘ ʠʥʪʦʥʠʨʦʚʘʥʠʷè ʤʝʣʦʜʠʠ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʨʘʚʠʣʴʥʳʤ 



ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 235 

 

XXI International scientific conference | www.naukaip.ru 

ʦʙʨʘʱʝʥʠʝʤ ʩ ʜʣʠʥʥʳʤʠ, ʢʦʨʦʪʢʠʤʠ ʠ ʩʚʷʟʫʶʱʠʤʠ ʬʨʘʟʘʤʠ. ɺ ʵʪʦʤ ʂʦ ʃʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʦʨʠʶ ʠʟ-
ʚʝʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʧʝʨʳ ʌʫ ʉʠʭʫʘ, ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʣ, ʯʪʦ ʜʣʠʥʥʳʝ ʘʨʠʠ ʜʦʣʞʥʳ ʠʩʧʦʣʥʷʪʴʩʷ 
ʧʣʘʚʥʦ ʠ ʪʝʢʫʯʝ, ʦʜʥʘʢʦ ʙʝʟ ʠʟʣʠʰʥʝʡ ʟʘʪʷʥʫʪʦʩʪʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʜʲʝʤʘʤʠ ʠ ʩʧʘʜʘʤʠ, ʠʟʙʝʛʘʷ 
ʟʘʪʷʥʫʪʦʩʠ ʠ ʤʦʥʦʪʦʥʥʦʩʪʠ. ʂʦʨʦʪʢʠʝ ʘʨʠʠ - ʣʘʢʦʥʠʯʥʦ ʠ ʤʦʱʥʦ, ʚ ʫʤʝʨʝʥʥʦʤ ʪʝʤʧʝ.  

 çʇʨʘʚʠʣʴʥʦʩʪʴ ʨʠʪʤʘè ʚ ʢʥʠʛʝ ʤʫʟʳʢʘʥʪʘ ɺʵʡ ʃʷʥʬʫ çʂʫʣʶè () ʜʠʥʘʩʪʠʠ ʄʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʦʣʝʡ, ʢʦʪʦʨʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ ʚ ʪʝʢʩʪʝ ʠ ʥʦʪʥʦʡ ʟʘʧʠʩʠ, ʷʚʣʷʝʪʩʷ 
ʥʘʯʘʣʴʥʦʡ ʠʣʠ  ʢʦʥʝʯʥʦʡ. ʈʠʪʤ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʣʦʜʠʠ, ʯʝʨʝʜʦʚʘʥʠʶ ʩʠʣʴ-

ʥʳʭ ʠ ʩʣʘʙʳʭ ʜʦʣʝʡ. ʅʘʧʨʠʤʝʨ, çʠʥʪʦʫʙʘʥʴè ( ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʟʚʫʢʘ ʠ ʩʠʣʴʥʦʡ 

ʜʦʣʠ; çʯʵʙʘʥʴè () ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʦʡ; ʘ  çʮʟʶʵʙʘʥʴè () ï ʩʣʘʙʦʡ. ʅʘʨʫʰʝʥʠʝ ʜʘʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʧʝʚʮʦʤ ʪʦʥʦʚ.  
ɼʨʫʛʦʡ ʤʫʟʳʢʘʣʴʥʳʡ ʪʝʦʨʝʪʠʢ ʜʠʥʘʩʪʠʠ ʄʠʥ ɺʘʥ ʎʟʠʜʵ, ʧʦʜʜʝʨʞʠʚʘʷ ʚʳʰʝʦʧʠʩʘʥʥʫʶ ʪʝʦʨʠʶ, 

ʜʦʧʦʣʥʷʣ ʝʝ ʪʘʢʠʤʠ ʧʦʥʷʪʠʤʠ, ʢʘʢ çʧʨʠʚʝʪʩʪʚʝʥʥʳʡ ʨʠʪʤè (), çʠʩʧʨʘʚʠʪʝʣʴʥʳʡ ʨʠʪʤè () 

ʠʣʠ çʬʠʥʘʣʴʥʳʡ ʨʠʪʤè ().  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʪʨʘʢʪʘʪʘʭ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ ʫʜʝʣʷʣʦʩʴ ʧʝʥʠʶ ʚʳʩʦʢʠʭ ʟʚʫʢʦʚ. ʆʥʠ, ʧʦ ʤʥʝʥʠʶ 
ɺʘʥ ʎʟʠʜʵ ʠ ɺʵʡ ʃʷʥʬʫ, ʜʦʣʞʥʳ ʙʳʪʴ çʥʝ ʩʣʠʰʢʦʤ ʪʷʞʝʣʳʤʠ, ʥʦ ʠ ʥʝ ʩʣʠʰʢʦʤ ʣʝʛʢʠʤʠè, ʪʦ ʝʩʪʴ ʠʩ-
ʧʦʣʥʝʥʥʳʤʠ ʙʝʟ ʬʦʨʩʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʥʝ ʥʘ ʧʨʠʜʳʭʘʪʝʣʴʥʦʡ ʘʪʘʢʝ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʦʜʠʥ ʠʟ ʪʨʝʭ çʪʘ-
ʠʥʩʪʚè ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʨʘʟʠʪʴ ʩʤʳʩʣ ʠ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʥʷʝʤʦʛʦ ʚʦʢʘʣʴʥʦʛʦ ʪʝʢ-
ʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʫʟʳʢʘʥʪʦʚ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ ʚʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʲʷʚʣʷʣʘ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʧʦʜʨʦʙʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʢʘʣʠʟʘʮʠʠ, ʘʨʪʠʢʫʣʷʮʠʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ, ʯʪʦ 
ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʦʪʥʦʩʠʣʦʩʴ ʩ ʧʘʫʟʘʤʠ, ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʠ ʪʝʤʧʦʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʪʨʫʜʳ ʤʫʟʳʢʘʣʴʥʳʭ ʪʝʦʨʝʪʠʢʦʚ ʜʠʥʘʩʪʠʠ ʎʠʥ -  ɺʘʥ ɼʵʭʫʵʡ ʠ ʉʶʡ ʖʘʥʴʯʵʥ. ɼʘʥʥʳʝ ʤʫʟʳʢʘʥʪʳ ʦʙʦʩ-
ʥʦʚʘʣʠ ʚʦʩʝʤʴ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʝʥʠʷ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ 
ʚʳʰʝ. ʄʝʪʦʜʠʢʘ ɺʘʥ ɼʵʭʫʵʡ ʠ ʉʶʡ ʖʘʥʴʯʵʥ ʬʠʢʩʠʨʦʚʘʣʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʚʫʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʚʷ-
ʟʠ ʩ ʯʝʤ ʜʝʣʘʣʩʷ ʘʢʮʝʥʪ ʥʘ ʧʦʣʦʞʝʥʠʠ ʚ ʧʝʥʠʠ ʷʟʳʢʘ ʠ ʥʸʙʘ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʝʚʮʫ ʠʟʙʝʞʘʪʴ ʛʦʨʣʦʚʦʛʦ 
ʟʚʫʯʘʥʠʷ; ʤʷʛʢʦʡ ʘʪʘʢʠ ʟʚʫʢʘ, ʘ ʪʘʢʞʝ ʧʝʨʚʦʩʪʝʧʝʥʥʦʩʪʠ ʦʚʣʘʜʝʥʠʷ ʚʦʢʘʣʠʩʪʦʤ ʟʚʫʢʦʚʝʜʝʥʠʝʤ ʣʝʛʘʪʦ 
(ʣʝʛʘʪʦʛʦʚʦʨʝʥʠʷ).  

8 ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʝʥʠʷ ɺʘʥ ɼʵʭʫʵʡ ʠ ʉʶʡ ʖʘʥʴʯʵʥ ʜʦʧʦʣʥʷʣʠʩʴ 10 ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʠʩ-
ʧʦʣʥʠʪʝʣʴʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠ 6 ʦʩʥʦʚʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʨʘʚʠʣʴʥʦʛʦ ʟʚʫʢʦʠʟʚʣʝʯʝʥʠʷ. ʂ ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʦʪʥʦʩʠʣʠʩʴ ʥʝʷʩʥʳʝ ʦʢʦʥʯʘʥʠʷ ʩʣʦʚ, ʟʘʞʘʪʳʡ ʟʚʫʢ ʠ ʜʠʩʙʘʣʘʥʩ ʵʥʝʨʛʠʠ ʠʥʴ-̫ ʥ. 
ʂʨʦʤʝ ʪʦʛʦ, ɺʘʥ ɼʵʭʫʵʡ ʠ ʉʶʡ ʖʘʥʴʯʵʥ ʦʪʤʝʯʘʣʠ ʧʦʟʠʪʠʚʥʦʩʪʴ ʨʷʜʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʘʧʨʠʤʝʨ, 
ʫʤʝʥʠʷ ʧʨʦʭʣʦʧʘʪʴ ʧʝʚʮʦʤ ʚ ʣʘʜʦʰʠ ʨʠʪʤ ʠʩʧʦʣʥʷʝʤʛʦ ʚʦʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʪʦʯʥʦʛʦ ʩʣʝʜʦʚʘʥʠʶ ʥʦʪʥʦʛʦ ʪʝʢʩʪʘ, ʥʝ ʜʦʧʫʩʢʘʶʱʝʛʦ ʧʨʠʚʦʣʴʥʦʩʪʴ ʝʛʦ ʧʨʦʯʪʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ  ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʧʝʥʠʶ ʧʨʝʜʧʦʣʘʛʘʣʘ ʚ ʂʠʪʘʝ ʩʦ ʚʨʝʤʝʥ 
ʜʨʝʚʥʦʩʪʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʛʘʨʤʦʥʠʶ ʜʚʫʭ ʥʘʯʘʣ ï ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ  ʠ ʪʝʭʥʠʯʥʦʩʪʠ ï 
ʚʣʘʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʤ ʧʝʚʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʥʘ ʫʨʦʚʥʝ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʘʩʪʝʨʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ 
ʩʨʝʜʩʪʚ ʤʫʟʳʢʘʣʴʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ï ʜʠʥʘʤʠʢʠ, ʘʛʦʛʠʢʠ ʠ ʜʨ. ɻʦʚʦʨʷ ʦʙ ʵʪʦʤ, ɺʘʥ ɼʵʭʫʵʡ ʠ ʉʶʡ 
ʖʘʥʴʯʵʥ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʚʮʦʤ ʪʝʭʥʠʢ ʠ ʥʘʚʳʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʞʝʥʠʶ 
ʪʦʥʘ, ʩʦʟʜʘʥʠʶ ʬʨʘʟʠʨʦʚʢʠ ʠ ʚʳʨʘʞʝʥʠʶ ʵʤʦʮʠʡ.  

ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʶ ʧʝʥʠʶ ʚ ʈʦʩʩʠʠ ʘʥʘʣʦʛʠʯʥʦ ʟʥʘʯʠʤʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ ʘʢʫʩʪʠʢʝ ʛʦʣʦʩʦʚʦʛʦ 
ʘʧʧʘʨʘʪʘ ʠ ʬʠʟʠʦʣʦʛʠʠ ʧʝʚʯʝʩʢʦʛʦ ʛʦʣʦʩʘ;  ʨʘʙʦʪʝ ʛʦʣʦʩʦʚʦʛʦ ʘʧʧʘʨʘʪʘ (ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʨʦʣʠ ʠ ʧʦ-
ʣʦʞʝʥʠʷ ʛʦʨʪʘʥʠ ʚ ʧʝʥʠʠ; ʚʦʟʤʦʞʥʦʩʪʷʤ ʛʦʣʦʚʥʦʛʦ ʠ ʛʨʫʜʥʦʛʦ ʨʝʟʦʥʘʪʦʨʦʚ) [3]. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʧʝʚʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-
ʚʦʣʝʚʫʶ ʩʬʝʨʫ ʠʩʧʦʣʥʠʪʝʣʷ, ʯʪʦ ʚʳʨʘʞʝʥʦ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʪʝʛʦʨʠʘʣʴʥʦʤ ʘʧʧʘʨʘʪʝ ʨʦʩʩʠʡʩʢʦʡ ʚʦ-
ʢʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʙʣʠʟʢʦʤ ʟʘʧʘʜʥʳʤ ʚʦʢʘʣʴʥʳʤ ʰʢʦʣʘʤ. ʄʝʞʜʫ ʪʝʤ, ʧʨʦʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦ ʙʳʣʦ ʙʳ 
ʠʩʢʣʶʯʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʥʳ ʝʜʠʥʦʡ ʬʠʟʠʦʣʦʛʠʝʡ ʧʝʚʯʝʩʢʦʛʦ 
ʛʦʣʦʩʘ, ʨʘʚʥʦ ʧʨʠʟʥʘʥʥʳʤʠ, ʢʘʢ ʚ ʂʠʪʘʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʦʧʝʨʠʨʦʚʘʪʴ ʚ 
ʥʘʟʚʘʥʥʳʭ ʩʪʨʘʥʘʭ ʧʦʥʷʪʠʷʤʠ çʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠè, çʧʝʚʯʝʩʢʘʷ ʜʠʘʬʨʘʛʤʘè, çʧʝʚʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥè, 
çʧʝʨʝʭʦʜʥʳʝ ʥʦʪʳè ʠ ʜʨ. 
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ǭǰǭǠǤǬǬǭǰǱǧ ǟǣǟǮǱǟǵǧǧ ǭǯǢǟǬǧǦǫǟ ǩ 
ǳǧǦǧǶǤǰǩǧǫ ǬǟǢǯǲǦǩǟǫ ǲ ǮǭǥǧǪǺǴ 
ǪǽǣǤǨ 

  ǣțȞȉȍȁǿ ǧȏȇȌǿ ǧȂȍȏȄȁȌǿ 
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʩʧʦʨʪʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ǮȇȐǿȏȄȌȉȍ ǰȁȄȑȊǿȌǿ ǬȇȉȍȊǿȄȁȌǿ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʩʧʦʨʪʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʌɻɹʆʋ ɺʆ çɸʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɼ. ʆʩʠʧʝʥʢʦè 
ʛ. ɹʝʨʜʷʥʩʢ, ʈʦʩʩʠʷ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʦʞʠʣʳʭ 
ʣʶʜʝʡ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʘ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ 
ʨʦʣʴ ʘʵʨʦʙʥʳʭ ʠ ʩʠʣʦʚʳʭ ʪʨʝʥʠʨʦʚʦʢ ʚ ʟʘʤʝʜʣʝʥʠʠ ʩʘʨʢʦʧʝʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʦʟʠʨʦ-
ʚʘʥʠʶ ʥʘʛʨʫʟʦʢ, ʢʨʘʪʥʦʩʪʠ ʟʘʥʷʪʠʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʪʨʝʥʠʨʦʚʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʜʘʧʪʘʮʠʷ ʢ ʥʘʛʨʫʟʢʘʤ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ, ʩʘʨʢʦʧʝʥʠʷ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢ-
ʮʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. 
 

FEATURES OF THE BODY'S ADAPTATION TO PHYSICAL EXERTION IN THE ELDERLY 
 

  Dyakova Irina I.  
Pisarenko Svetlana Nikolaevna 

 
Annotation: The article analyzes the physiological features of the adaptation of the elderly to physical exer-
tion. Based on modern meta-analytical studies, the mechanisms of age-related changes in skeletal muscles 
and mitochondrial dysfunction, as well as the role of aerobic and strength training in slowing sarcopenia, are 
considered. Special attention is paid to the dosing of loads, the frequency of classes and combined training 
programs that ensure maximum wellness effect. 
Key words: stress adaptation, old age, sarcopenia, mitochondrial dysfunction, combined training. 

 
ʇʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʳ (ʩʘʨʢʦʧʝʥʠʷ), ʩʥʠʞʝʥʠʠ 
ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʫʭʫʜʰʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ . ʕʪʠ ʠʟʤʝʥʝʥʠʷ 
ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ ʧʘʜʝʥʠʡ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʫʪʨʘʪʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʧʦʚʩʝʜʥʝʚ-
ʥʦʡ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʩʧʦʩʦʙʥʘ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʜʣʠʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʪʴ ʠʭ ʚʩʧʷʪʴ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʬʫʥʜʘ-
ʤʝʥʪʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ. ʇʦʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʦʞʠʣʳʭ 
ʣʶʜʝʡ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩ-
ʥʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʥʠʨʦʚʦʢ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʦʟʨʘʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ[1]. 

ɺ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʝʞʘʪ ʛʣʫʙʦʢʠʝ ʢʣʝʪʦʯʥʳʝ ʠ ʤʦ-
ʣʝʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ð ʥʘʨʫʰʝʥʠʝ ʵʥʝʨʛʝʪʠ-
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ʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚ ʢʣʝʪʢʘʭ, ʢʦʪʦʨʦʝ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-
ʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʪʦʭʦʥʜʨʠʠ ʚ ʤʳʰʮʘʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʥʦʡ 
ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʠ ʥʘʢʦʧʣʝʥʠʝʤ 
ʤʫʪʘʮʠʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ . ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʦʙʝʩʧʝ-
ʯʝʥʠʷ ʤʳʰʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʩʥʠʞʝʥʠʶ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʪʦʢ[2]. 

ɺʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʦʟʨʘʩʪʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʥʘʙʦʣʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ð ʩʥʠ-
ʞʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʙʝʣʢʠ ʚ ʦʪʚʝʪ ʥʘ ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ, ʚʢʣʶʯʘʷ 
ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʠ ʧʨʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪ . ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʧʨʝʞʜʝ ʚʩʝ-
ʛʦ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʠʰʝʥʠ ʨʘʧʘʤʠʮʠʥʘ (mTOR), ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʩʠʥʪʝ-
ʟʘ ʤʳʰʝʯʥʦʛʦ ʙʝʣʢʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʘʢʪʠʚʠʨʫʶʪʩʷ ʢʘʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ: ʧʨʦʪʝʦʣʠʟ ʯʝʨʝʟ ʫʙʠʢ-
ʚʠʪʠʥ-ʧʨʦʪʝʘʩʦʤʥʫʶ ʩʠʩʪʝʤʫ ʠ ʘʫʪʦʬʘʛʠʶ ʫʩʠʣʠʚʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʠʥ-
ʪʝʟʦʤ ʠ ʨʘʩʧʘʜʦʤ ʤʳʰʝʯʥʳʭ ʙʝʣʢʦʚ. 

ʍʨʦʥʠʯʝʩʢʦʝ ʚʷʣʦʪʝʢʫʱʝʝ ʚʦʩʧʘʣʝʥʠʝ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ çʠʥʬʣʘʤʵʡʜʞʠʥʛè, ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʝʱʝ ʦʜʠʥ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʚʦʟʨʘʩʪʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʧʦʚʳ-
ʰʝʥʳ ʫʨʦʚʥʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚʢʣʶʯʘʷ ʠʥʪʝʨʣʝʡʢʠʥ-6 (IL-6), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 
ʘʣʴʬʘ (TNF-Ŭ) ʠ C-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ). ʕʪʠ ʤʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʥʩʫ-
ʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʣʠʧʠʜʦʚ ʠ ʘʢʪʠʚʘʮʠʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʩʢʦʨʷʝʪ ʧʦʪʝʨʶ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ[3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʢʝʣʝʪʥʳʝ 
ʤʳʰʮʳ ʩʦʭʨʘʥʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʂʣʶʯʝʚʦʝ ʦʪʢʨʳʪʠʝ ʧʦʩʣʝʜʥʠʭ 
ʣʝʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʠʪʦʭʦʥʜʨʠʠ ʤʳʰʮ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩʦʭʨʘʥʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʪʨʫʢʪʫʨʥʦʡ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ ʠ ʫ 
ʣʶʜʝʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʙʠʦʛʝ-
ʥʝʟʘ, ʫʣʫʯʰʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ɸʌʂ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. 

ɸʜʘʧʪʘʮʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʤʦʣʦʜʳʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ ʤʝʜʣʝʥʥʝʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ 
ʠʥʪʝʨʚʘʣʦʚ ʦʪʜʳʭʘ ʤʝʞʜʫ ʪʨʝʥʠʨʦʚʢʘʤʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʡʨʦʤʳʰʝʯʥʘʷ ʘʜʘʧʪʘʮʠʷ (ʫʣʫʯʰʝʥʠʝ ʠʥʥʝʨʚʘ-
ʮʠʠ ʤʳʰʮ) ʤʦʞʝʪ ʠʛʨʘʪʴ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʪʨʝʥʠʨʦʚʦʢ, ʯʝʤ ʩʦʙʩʪʚʝʥʥʦ 
ʛʠʧʝʨʪʨʦʬʠʷ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. ɺ-ʪʨʝʪʴʠʭ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʥʘʛʨʫʟʢʫ ʫ 
ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʳʰʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʠʷʤʠ ʚ ʠʩʭʦʜʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʣʠʯʠʠ 
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ[4]. 

ʄʝʪʘ-ʘʥʘʣʠʟ 146 ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʠʚʰʠʡ ʙʦʣʝʝ 20 ʧʝʨʝʤʝʥʥʳʭ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʘʜʘʧʪʘʮʠʠ, ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 
ʚʠʜʳ ʥʘʛʨʫʟʦʢ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ɸʵʨʦʙʥʳʝ ʪʨʝʥʠʨʦʚʢʠ (ʭʦʜʴʙʘ, ʧʣʘʚʘʥʠʝ, ʝʟʜʘ ʥʘ ʚʝʣʦʪʨʝʥʘʞʝʨʝ) 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, 
ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (TNF-Ŭ, IL-6) ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ. ʇʨʠ 
ʵʪʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʟʘʥʷʪʠʡ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ ʚ ʥʝʜʝʣʶ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʠʤʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʘʜʘʧʪʘʮʠʡ. 

ʉʠʣʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʳ, ʦʜʥʘʢʦ ʠʭ 
ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʘʨʢʝʨʳ ʠ ʤʘʩʩʫ ʪʝʣʘ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʝʥʮʠʠ (ʤʝʥʝʝ 12 ʥʝʜʝʣʴ) ʚʳʟʳʚʘʶʪ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ 
ʘʜʠʧʦʥʝʢʪʠʥʘ ʠ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ (IGF-1), ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ TNF-Ŭ, 
ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʦʩʪʨʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʦʪʚʝʪ, ʪʦʛʜʘ ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʳʝ ʵʬʬʝʢʪʳ ʪʨʝʙʫʶʪ ʙʦʣʝʝ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ[5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʥʝʡʨʦʤʳʰʝʯʥʦʡ ʧʝʨʝ-
ʩʪʨʦʡʢʦʡ ʠ ʩʠʩʪʝʤʥʳʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʙʝʜʠʪʝʣʴʥʦ ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ ʩʦʭʨʘʥʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʘʜʘʧʪʘ-
ʮʠʷʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʘ ʨʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʳʤ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʬʦʨʤ ʤʫʟʳʢʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʂʅʈ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʵʢʩʢʫʨʩ, ʧʦʜʪʚʝʨ-
ʞʜʘʶʱʠʡ, ʯʪʦ ʩʦ ʚʨʝʤʝʥ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ ʜʣʷ ʩʪʨʘʥʳ ʦʨʛʘʥʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʷʚʣʷʶʪʩʷ: ʦʙʱʝʝ ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʘʭ (ʫʨʦʢʠ ʤʫʟʳʢʠ), ʚʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦʪʘ ʧʦ ʤʫ-
ʟʳʢʘʣʴʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʦʙʫʯʘʶʱʠʭʩʷ (ʚ ʚʠʜʝ ʪʚʦʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ï ʭʦʨʦʚʳʭ, ʭʦʨʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʢʦʣʣʝʢʪʠʚʦʚ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ, ʪʝʘʪʨʘʣʴʥʳʭ ʢʨʫʞʢʦʚ, ʚʦʢʘʣʴʥʳʭ ʘʥʩʘʤʙʣʝʡ) ʠ ʚʥʝʰʢʦʣʴʥʘʷ ʨʘʙʦʪʘ, 
ʠʥʠʮʠʠʨʦʚʘʚʰʘʷ ʧʦʷʚʣʝʥʠʷ ʚʘʨʠʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ/ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ/ ʦʪʜʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ/ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʦʨʤʳ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʱʝʝ ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚʥʝʢʣʘʩʩʥʘʷ 
ʨʘʙʦʪʘ, ʚʥʝʰʢʦʣʴʥʘʷ ʨʘʙʦʪʘ, ʚʘʨʠʘʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʦʨʛʘʥʠʟʘʮʠʠ.  

  
FORMS OF MUSIC EDUCATION IN THE PRC: HISTORY OF FORMATION AND DEVELOPMENT 
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Abstract. The article substantiates the prerequisites for the emergence of characteristic forms of musical edu-
cation in the modern PRC. In this regard, a brief historical overview is provided, confirming that since ancient 
times, the country's organic forms of musical education have included general musical education in schools 
(music classes), extracurricular activities for the musical education of students (in the form of creative associa-
tions such as choirs, dance groups, instrumental and theater clubs, and vocal ensembles), and extracurricular 
activities that have led to the development of various models of public musical education with a focus on gov-
ernment support, educational institutions, individual communities, and public organizations. 
 Keywords: forms of music education, general music education, extracurricular activities, after-school activi-
ties, alternative models, educational institutions, and public organizations. 

 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʬʦʨʤ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʂʅʈ, ʫʯʝʥʳʝ ʂʠʪʘʷ 

ʥʘʯʠʥʘʶʪ ʜʘʥʥʳʡ ʦʪʩʯʝʪ ʦʪ ʵʧʦʭʠ ʜʠʥʘʩʪʠʠ ʐʘʥ-ʀʥʴ (ʦʢʦʣʦ XVIïXI ʚʚ. ʜʦ ʥ. ɻ .), ʚʦ ʚʨʝʤʝʥʘ ʢʦʪʦʨʦʡ 
ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʯʘʩʪʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʰʢʦʣʳ, ʛʜʝ ʦʙʫʯʘʣʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʤʫ, ʧʝʚʯʝʩʢʦʤʫ ʠ ʭʦʨʝʦ-
ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʩʢʫʩʩʪʚʘʤ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʦʡ ʬʦʨʤʦʡ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʦʨʮʦʚʦʝ ʦʙʫʯʝʥʠʝ 
ʧʨʠ ʛʦʩʫʜʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʵʧʦʭʠ ʜʠʥʘʩʪʠʠ ʏʞʦʫ (XIïIII ʚʚ. ʜʦ ʥ. ɻ .). ʉʦʭʨʘʥʠʚ-
ʰʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʧʦʤʠʥʘʥʠʷ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʦ 
ʨʦʣʠ ʤʫʟʳʢʠ ʚ ʨʠʪʫʘʣʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ ɿʘʧʘʜʥʦʡ ʏʞʦʫ 
ʠ ʜʦ ʢʦʥʮʘ ʧʝʨʠʦʜʘ ɺʝʩʥʳ ʠ ʆʩʝʥʠ, ʩʠʩʪʝʤʘ ʨʠʪʫʘʣʦʚ ʠ ʤʫʟʳʢʠ ʥʝ ʪʦʣʴʢʦ ʠʛʨʘʣʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʫʢʨʝʧʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʙʫʜʫʯʠ ʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʨʘʩʩʤʘʪ-
ʨʠʚʘʣʘʩʴ ʜʝʡʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʢʫʣʴʪʫʨʥʳʭ 
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ʮʝʥʥʦʩʪʝʡ ʩʪʨʘʥʳ. ɼʘʥʥʳʡ ʪʝʟʠʩ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʮʠʪʘʪʦʡ ʜʨʝʚʥʝʢʠʪʘʡʩʢʦʛʦ ʧʦʵʪʘ ʃʝ ʃʠ 
ʂʠʤ, ʧʠʩʘʚʰʝʛʦ: çɼʦʙʨʦʜʝʪʝʣʴ - ʥʘʰ ʣʶʙʠʤʳʡ ʮʚʝʪʦʢ. ʄʫʟʳʢʘ - ʵʪʦ ʘʨʦʤʘʪ ʵʪʦʛʦ ʮʚʝʪʢʘè [ʎʠʪ. ʧʦ 1, ʩ. 
20]. ɼʘʥʥʦʝ ʦʙʨʘʟʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʫʙʝʜʠʪʝʣʴʥʦ ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʩʣʝʥʠʝ ʤʫʟʳʢʠ ʢ 6 ʦʩʥʦʚʥʳʤ ʥʘʫʢʘʤ 
ʥʘʨʷʜʫ ʩ ʵʪʠʢʦʡ, ʩʪʨʝʣʴʙʦʡ, ʝʟʜʦʡ ʚʝʨʭʦʤ, ʢʘʣʣʠʛʨʘʬʠʝʡ ʠ ʤʘʪʝʤʘʪʠʢʦʡ.  

ʄʝʞʜʫ ʪʝʤ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʣʦ ʙʳʪʴ ʚʦʟ-
ʤʦʞʥʳʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʧʨʘʚʷʱʝʛʦ ʢʣʘʩʩʘ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʣʠʰʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʠʪʢʝ 
ʨʘʟʚʠʪʠʷ ʠʩʪʦʨʠʠ ʂʠʪʘʷ, ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ɺʝʩʥʳ ʠ ʆʩʝʥʠ, ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦ-
ʰʝʥʠʡ. ʅʦ ʧʨʦʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʠʤʝʣʠ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʦʙʝʩʧʝʯʠʚʰʠʝ ʫʧʘʜʦʢ ʨʦʣʠ ʤʫ-
ʟʳʢʠ, ʩʥʠʞʝʥʠʝ ʩʪʘʪʫʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʰʢʦʣ, ʤʠʥʠʤʘʣʠʟʘʮʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʠ ʚʦʟʨʦʞʜʝʥʠʝ ʯʘʩʪʥʳʭ ʰʢʦʣ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʭ ʠʜʝʘʣʳ ʥʘʨʦʜʥʦʡ ʠ ʧʨʠʜʚʦʨʥʦʡ ʤʫʟʳʢʠ. ʇʨʦ-
ʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʣʝʢʣʠ ʧʝʨʝʩʤʦʪʨ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ. ʊʘʢ, ʝʩʣʠ ʨʠʪʫʘʣ ʘʢʮʝʥʪʠʨʦʚʘʣ ʚʦʩʧʠ-
ʪʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʨʠʜʚʦʨʥʘʷ ʤʫʟʳʢʘ ï ʫʩʠʣʠʚʘʣʘ ʟʨʝʣʠʱʥʦʩʪʴ ʨʘʟʚʣʝʯʝ-
ʥʠʡ. ʀʤʝʥʥʦ ʵʪʦ ʦʪʤʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʏʵʥʴ ɻʦ, ʛʦʚʦʨʷ, ʯʪʦ ʚ ʵʧʦʭʫ 
ʏʞʦʫ çʟʘʜʘʯʘ ʤʫʟʳʢʠ ʩʦʩʪʦʷʣʘ ʚ ʠʥʦʤ ï çʥʝ  ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʨʘʜʦʚʘʪʴ ʯʫʚʩʪʚʘ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ 
ʚʝʯʥʳʝ ʠʩʪʠʥʳ ʠ ʧʦʤʦʯʴ ʧʦʜʛʦʪʦʚʠʪʴ ʯʝʣʦʚʝʢʘ ʢ ʧʦʣʫʯʝʥʠʶ ʵʪʠʭ ʠʩʪʠʥè [2, ʩ.297]. 

ɼʠʥʘʩʪʠʷ ʎʠʥʴ (221ï206 ʛʦʜʳ ʜʦ ʥ. ɻ .) ʠ ʍʘʥʴ (206 ʛ. ʜʦ ʥ. ɻ . ð 220 ʛ. ʥ. ɻ .) ʦʙʫʩʣʦʚʠʣʘ ʧʦʷʚʣʝʥʠʝ 
çɼʦʤʘ ʤʫʟʳʢʠè (ʖʵ ʌʫ), ʩʚʦʝʛʦ ʨʦʜʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 
ʠʩʧʦʣʥʠʪʝʣʝʡ, ʤʫʟʳʢʦʚʝʜʦʚ ʠ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʦʪʭʦʜʝ ʚ ʧʦʥʠʤʘʥʠʠ ʢʠʪʘʡʩʢʠʤʠ 
ʬʠʣʦʩʦʬʘʤʠ ʤʫʟʳʢʠ ʯʘʩʪʴʶ ʚʦʩʧʠʪʘʥʠʷ ʯʠʥʦʚʥʠʢʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʯʘʩʪʥʦ-
ʛʦ ʠ ʧʨʠʜʚʦʨʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʢʘʢ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʫ. 

ʇʦʩʣʝ ʵʧʦʭʠ ʎʠʥʴ ʠ ʍʘʥʴ ʯʘʩʪʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʰʢʦʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʤʝʣʠ 
ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʦʭʚʘʪ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ ʨʘʩʮʚʝʪ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 
ʠʩʪʦʨʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʘʚʣʝʥʠʝʤ  ʜʠʥʘʩʪʠʠ ʊʘʥ (618ï907 ʛʛ.). ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʙʳʣʠ ʩʦ-
ʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʛʦʪʦʠʣʠ ʤʫʟʳʢʘʥʪʦʚ-ʠʩʧʦʣʥʠʪʝʣʝʡ, ʠ 
ʫʯʨʝʞʜʝʥʳ ʠʟʚʝʩʪʥʳʝ ʧʦ ʩʚʦʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʦʣʠ ʪʨʫʧʧʳ çʃʠʶʘʥʴè ʠ çʀʯʫʶʘʥʴè.  

ʅʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʠʪʢʝ ʨʘʟʚʠʪʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʝʛʦ ʮʝʥʪʨ ʩʤʝʱʘʝʪʩʷ ʥʘ ʥʘʨʦʜʥʦʝ 
ʪʚʦʨʯʝʩʪʚʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʥʘʧʨʠʤʝʨ, ʠʩʪʦʨʠʯʝʩʢʫʶ ʵʧʦʭʫ ʧʨʘʚʣʝʥʠʷ ʜʠʥʘʩʪʠʠ ʄʠʥ (1368ï1644 ʛʛ.), 
ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʥʘ ʝʚʨʦʧʝʡʩʢʦʝ ʠʩʢʫʩʩʪʚʦ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʜʠʥʘʩʪʠʷ ʎʠʥ (1644ï1911 ʛʛ.). ʕʪʦ 
ʦʙʝʩʧʝʯʠʣʦ ʢ ʢʦʥʮʫ XIX ð ʥʘʯʘʣʦ XX ʚʝʢʘ  ʧʨʠʟʥʘʥʠʝ ʂʠʪʘʝʤ ʟʘʧʘʜʥʳʭ ʩʠʩʪʝʤ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ, ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ.  

ʉʝʛʦʜʥʷ, ʧʦʜʦʙʥʦ ʘʥʘʣʦʛʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʐɸ, ʗʧʦʥʠʠ  ʚ ʰʢʦʣʘʭ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʂʠʪʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʦʙʱʝʝ ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʫʨʦʢʠ ʤʫʟʳʢʠ) ʠ ʚʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦ-
ʪʘ ʧʦ ʤʫʟʳʢʘʣʴʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʜʝʪʝʡ.  ʇʦʤʠʤʦ ʚʥʝʢʣʘʩʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʅʈ ʨʘʟʣʠʯʘʶʪ ʬʦʨʤʫ 
ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʫʝʤʫʶ ʢʦʤʠʪʝʪʘʤʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ. ɺ ʵʪʦʤ ʂʠʪʘʶ ʠʥʪʝ-
ʨʝʩʝʥ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʨʘʥ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʠʤʝʶʱʝʡ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʚʘʨʠʘʪʠʚʥʳʝ 
ʬʦʨʤʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ 
ʚʢʣʶʯʘʶʪ: ʣʶʙʠʪʝʣʴʩʢʠʝ ʦʧʝʨʥʳʝ ʠ ʩʠʤʬʦʥʠʯʝʩʢʠʝ ʢʫʨʩʳ, ʤʫʟʳʢʘʣʴʥʳʝ ʩʪʫʜʠʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ 
ʮʝʣʝʡ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʥʝʥʠʝ ʥʘʨʦʜʥʦʡ 
ʤʫʟrʢʠ. ʇʦʜʦʙʥʳʡ ʧʨʠʤʝʨ ʦʙʫʩʣʦʚʠʣ ʚ 2001 ʛʦʜʫ ʨʝʰʝʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʂʅʈ ʥʘ ʅʘʮʠʦ-
ʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʦʙʤʝʥʫ ʦʧʳʪʦʤ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʦʙʨʠʪʴ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʫʟʳʢʝ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʦʦʨʜʠʥʘʮʠʠ 
ʠ ʨʫʢʦʚʦʜʩʪʚʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʢʦʥʪʨʦʣʝ ʩʦ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ, ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʦʙʱʝʩʪʚʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʩʦʦʙʱʝʩʪʚ ʠ ʰʠʨʦʢʦʤ ʫʯʘʩʪʠʠ ʥʘʩʝʣʝʥʠʷ [3]. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʬʦʨʤʳ ʚʥʝ-
ʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʤʫʟʳʢʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʦʜʦʙʨʝʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʪʝʧʝʥ-
ʥʦ ʫʩʠʣʠʚʘʣʠʩʴ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʦʩʥʦʚʥʦʤ ʩʬʦʨʤʠʨʦʚʘʚ ʩʣʝʜʫʶʱʠʝ ʢʦʥʢʨʝʪʥʳʝ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝ-
ʩʪʚʝʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʤʦʜʝʣʴ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ; ʤʦʜʝʣʴ, ʚʦʟ-
ʛʣʘʚʣʷʝʤʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ; ʤʦʜʝʣʴ ʩʦʜʝʡʩʪʚʠʷ ʩʦʦʙʱʝʩʪʚ; ʤʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦʛʦ 
ʧʨʦʜʚʠʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥ (ʨʠʩʫʥʦʢ ˉ1). 
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ʉʡʪ. 1. 

 
ʊʝʤ ʩʘʤʳʤ, ʢʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʵʢʩʢʫʨʩ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʂʠʪʘʝ ʩʫʱʝʩʪʚʫʶʪ ʚʘʨʠʘʪʠʚʥʳʝ 

ʬʦʨʤʳ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʦʚʳʝ ʚʦʟʥʠʢʣʠ ʚ ʵʧʦʭʫ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ ʠ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʞʠʟ-
ʥʝʥʥʦʩʪʴ ʩʝʛʦʜʥʷ. ʊʘʢʞʝ, ʢʘʢ ʠ ʚ ɿʘʧʘʜʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʂʅʈ ʨʘʟʣʠʯʘʶʪ ʬʦʨʤʳ ʦʙʱʝʛʦ ʤʫʟʳʢʘʣʴʥʦ-
ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ, ʚʥʝʢʣʘʩʩʥʦʡ ʠ ʚʥʝʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʤʫʟʳʢʘʣʴʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʦʙʫʯʘʶ-
ʱʠʭʩʷ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʦʩʦʙʫʶ ʨʦʣʴ ʠʤʝʶʪʠ ʛʨʘʞʜʘʥʝ ʩʪʨʘʥʳ. 
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ǲǣǩ 4/0,608574 

ǡǪǧǾǬǧǤ ǳǧǦǧǶǤǰǩǧǴ ǬǟǢǯǲǦǭǩ Ǭǟ ǫǭǦǢ 
ǧ ǩǭǢǬǧǱǧǡǬǺǤ ǳǲǬǩǵǧǧ  

                                                                 ǽȐȒȓȍȁǿ ǰǿȀȇȌǿ ǲȐȋǿȌȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ   

                                      ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè  
 

                                             ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʨʦʚʘ ʉʚʝʪʣʘʥʘ ʉʝʨʛʝʝʚʥʘ 
                                            ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠʤ 

ʀ.ɸ.ʏʫʝʚʩʢʦʛʦ 
                                      ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè  

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʨʝʛʫ-
ʣʷʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʤʦʟʛ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʮʝʨʝ-
ʙʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʝ, ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ (BDNF), ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʩʪʨʫʢ-
ʪʫʨʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʵʥʜʦʢʨʠʥʥʘʷ ʬʫʥʢʮʠʷ ʤʳʰʮ (ʤʠʦʢʠʥʳ, çʤʳʰʝʯʥʦ-ʤʦʟʛʦʚʘʷ ʦʩʴè) ʠ 
ʤʝʭʘʥʠʟʤ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʤʳʰʝʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʫʣʫʯʰʘʝʪ ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ, ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʆʙʦʩʥʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʮʝʨʝʙʨʘʣʴʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ, ʤʦʟʛʦʚʦʡ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢ-
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ɻʛʞʝʞʦʡʞ 
ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʦʣʦʛʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʜʘʥʥʳʤʠ ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʤʳʰʝʯʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʌʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 
ʠʥʠʮʠʠʨʫʶʪ ʢʘʩʢʘʜ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʤʦʟʛʦʚʦʡ 
ʪʢʘʥʠ ʠ ʜʠʥʘʤʠʢʫ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʦʣʝʢʫʣ [2, ʩ. 64], [4, ʩ.62]. ʇʨʦʙʣʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦ-
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ʚʴʷ ʟʥʘʯʠʤʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʜʝʬʠʮʠʪʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʳʷʚ-
ʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʦʡ ʠ ʚʳʩʰʠʤʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʦʪʢʨʳʚʘʝʪ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʜʣʷ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [1, ʩ. 79], [3, ʩ. 55], [5, ʩ. 236]. 

 ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʤʝʭʘʥʠʟʤʘʭ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʤʦʟʛʘ ʠ ʜʠʥʘʤʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶ-
ʱʠʝ ʟʘʜʘʯʠ: 

Ŀ ʘʥʘʣʠʟ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʚ ʮʝʨʝʙʨʘʣʴʥʦʡ ʪʢʘʥʠ; 
Ŀ ʦʮʝʥʢʘ ʨʦʣʠ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; 
Ŀ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʡ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʦʛʦ ʙʘʣʘʥʩʘ; 
Ŀ ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; 
Ŀ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʪʦʚ ʘʜʘʧʪʘʮʠʠ; 
Ŀ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʥʘʛʨʫʟʦʢ; 
Ŀ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʷ. 
 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʢʘʢ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ. ʀʩʪʦʯʥʠʢʠ ð ʧʫʙʣʠʢʘʮʠʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ 

ʟʘ 2017ï2025 ʛʛ., ʠʥʜʝʢʩʠʨʫʝʤʳʝ ʚ eLibrary, ʂʠʙʝʨʃʝʥʠʥʢʘ, PubMed. ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ (ʄʈʊ), ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʠ ʧʩʠʭʦʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ [2, ʩ. 64-65], [3, ʩ. 55], [5, ʩ. 236]. 

 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 
ʈʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʧʫʩʢʘʝʪ ʢʘʩʢʘʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʣʝʞʘʪ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷ-
ʟʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ, ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ, ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-
ʧʣʘʩʪʠʯʝʩʢʠʡ [1, ʩ. 79]. 

1. ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʵʨʦʙʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʮʝ-
ʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʪʦʢʘ ʢʨʦʚʠ ʢ ʪʢʘʥʷʤ ʤʦʟʛʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 
ʩʥʘʙʞʝʥʠʝ ʥʝʡʨʦʥʦʚ ʢʠʩʣʦʨʦʜʦʤ ʠ ʛʣʶʢʦʟʦʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 
ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʢʘʭ ʧʦʚʳʰʘʝʪʩʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʦʩʫʜʠʩʪʳʭ ʩʪʝ-
ʥʦʢ, ʨʘʩʰʠʨʷʝʪʩʷ ʢʘʧʠʣʣʷʨʥʘʷ ʩʝʪʴ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘ-
ʱʝʥʠʷ [5, ʩ. 236]. 

2. ʅʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʘʜʘʧʪʘʮʠʠ ʤʦʟʛʘ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʚʳ-
ʩʪʫʧʘʝʪ ʘʢʪʠʚʘʮʠʷ ʩʠʥʪʝʟʘ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ð ʤʦʟʛʦʚʦʛʦ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʛʦ 
ʬʘʢʪʦʨʘ (BDNF). ɼʘʥʥʳʡ ʙʝʣʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʞʠʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʡʨʦʥʦʚ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘ-
ʟʦʚʘʥʠʝ ʥʦʚʳʭ ʢʣʝʪʦʢ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ [1, ʩ. 79], [3, ʩ. 55]. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʵʪʠ ʧʨʦʮʝʩʩʳ ʚ 
ʛʠʧʧʦʢʘʤʧʝ ð ʩʪʨʫʢʪʫʨʝ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʢʦʥʩʦʣʠʜʘʮʠʶ ʧʘʤʷʪʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ BDNF ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʛʠʧʧʦʢʘʤʧʘ ʠ ʟʘʤʝʜʣʷʝʪ ʝʛʦ ʚʦʟʨʘʩʪʥʫʶ ʠʥʚʦ-
ʣʶʮʠʶ [2, ʩ. 68]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʧʦʩʨʝʜʦʚʘʥʳ 
ʥʝ ʪʦʣʴʢʦ ʮʝʥʪʨʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʥʦ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʝʡ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ. ʉʦʢʨʘʱʘʶʱʠʝʩʷ 
ʤʳʰʮʳ ʩʝʢʨʝʪʠʨʫʶʪ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ ð ʤʠʦʢʠʥʳ (ʥʘʧʨʠʤʝʨ, ʠʨʠʟʠʥ), ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ 
ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ BDNF ʚ ʛʠʧʧʦʢʘʤʧʝ, ʩʦʟʜʘʚʘʷ ʤʦʣʝʢʫʣʷʨʥʫʶ 
ʦʩʥʦʚʫ ʜʣʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. ʊʘʢ ʬʦʨʤʠʨʫʝʪʩʷ "ʤʳʰʝʯʥʦ-ʤʦʟʛʦʚʘʷ ʦʩʴ" ð ʛʫʤʦʨʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 
ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [6, ʩ. 131]. 

3. ʅʝʡʨʦʤʝʜʠʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʜʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʥʝʡʨʦ-
ʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʘʛʨʫʟʦʢ ʫʩʠʣʠʚʘʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʜʦʬʘʤʠʥʘ (ʤʦʪʠʚʘʮʠʷ ʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ), ʩʝʨʦʪʦʥʠʥʘ (ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ), ʥʦʨʘʜʨʝʥʘʣʠʥʘ (ʙʜʠʪʝʣʴʥʦʩʪʴ) ʠ ʵʥ-
ʜʦʨʬʠʥʦʚ (ʩʥʠʞʝʥʠʝ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʱʫʱʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ  ʧʦʜʲʝʤʘ) [1, ʩ. 79], [4, ʩ. 63]. 
ʇʘʨʘʣʣʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʙʘʟʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʪʠʟʦʣʘ ð ʛʦʨʤʦʥʘ ʩʪʨʝʩʩʘ, ʠʟʙʳʪʦʢ ʢʦʪʦʨʦʛʦ ʫʛʥʝ-
ʪʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʳ ʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʥʝʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ [2, ʩ. 66]. 
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4. ʉʪʨʫʢʪʫʨʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʧʠʩʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʝʜʝʪ ʢ ʩʪʨʫʢʪʫʨʥʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ð ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 
ʥʦʚʳʭ ʤʝʞʥʝʡʨʦʥʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʫʢʨʝʧʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʷʟʝʡ ʠ ʧʦʚʳʰʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʩʝʨʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʚ ʦʙʣʘʩʪʷʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʧʘʤʷʪʴʶ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ [1, ʩ. 79], [2, ʩ. 68], [4, ʩ. 63]. 

5. ʂʦʛʥʠʪʠʚʥʳʝ ʵʬʬʝʢʪʳ. ʅʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʫʣʫʯʰʝ-
ʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʠʤʘʥʠʷ, ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ [1, 
ʩ. 79], [2, ʩ. 63]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʧʦʨʪʦʤ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ ʚ 
ʥʝʜʝʣʶ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘ 30% ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʝʩʪʘʭ ʥʘ ʚʥʠʤʘʥʠʝ ʠ ʧʘʤʷʪʴ. ʋ ʘʢʪʠʚʥʦʡ 
ʛʨʫʧʧʳ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮ ʐʫʣʴʪʝ ʥʠʞʝ (38,2 ʩ ʧʨʦʪʠʚ 52,7 ʩ), ʘ ʦʙʲʝʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ ʩʣʦʚ 
ʚʳʰʝ (12,4 ʧʨʦʪʠʚ 9,1). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʘʤʦʦʮʝʥʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 
ʤʝʥʴʰʘʷ ʩʫʙʲʝʢʪʠʚʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʦʩʣʝ ʫʤʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [3, ʩ. 57]. 

6. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ʀʛʨʦʚʳʝ ʚʠʜʳ ʩʧʦʨʪʘ ʩʦʯʝʪʘʶʪ ʬʠʟʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʩ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʥʠʨʫʷ ʚʥʠʤʘʥʠʝ, ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʠ ʢʦʤʤʫʥʠ-
ʢʘʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ [5, ʩ. 236]. ʄʦʥʦʪʦʥʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠʥʜʫʮʠʨʫʶʪ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʤʳʰ-
ʣʝʥʠʷ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ [4, ʩ. 63]. ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʨʘʟʚʠʚʘʶʪ ʥʘʚʳʢʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʵʤʦʮʠʦ-
ʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ: ʢʦʥʪʨʦʣʴ ʜʳʭʘʥʠʷ ʠ ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫʣʫʯʰʘʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʪʝʣʝʩ-
ʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʤʦʮʠʷʤʠ [4, ʩ. 63], [5, ʩ. 236]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʛʥʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʟʘʚʠ-
ʩʠʪ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ ʥʘʛʨʫʟʢʠ. ʕʕɻ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʥʦ-
ʢʨʘʪʥʘʷ ʮʠʢʣʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʪʦʣʴʢʦ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʜʣʷ ʢʦʪʦ-
ʨʳʭ ʜʘʥʥʳʡ ʪʠʧ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʨʝʥʠʨʦʚʦʯʥʳʤ. ʋ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʣʠʮ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʝʪ-
ʩʷ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ɓ- ʠ ȹ-ʜʠʘʧʘʟʦʥʦʚ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʨʠʟʥʘʢ 
ʵʢʦʥʦʤʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʤʦʟʛʘ: ʧʨʠʚʳʯʥʘʷ ʨʘʙʦʪʘ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʥʝ ʚʳʟʳʚʘʝʪ 
ʠʟʙʳʪʦʯʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʨʳ [2, ʩ. 68-69].ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ ʫʪʦʤʣʝʥʠʠ: ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 
ʩʥʠʞʘʶʪ ʫʤʩʪʚʝʥʥʦʝ ʫʪʦʤʣʝʥʠʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʫʯʝʙʥʳʭ ʥʘʛʨʫʟʦʢ[6, ʩ. 132-133]. 

7. ʄʝʭʘʥʠʟʤ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʷ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʚʨʝʤʝʥʥʦ ʩʥʠʞʘʶʪ ʘʢʪʠʚ-
ʥʦʩʪʴ ʪʦʨʤʦʟʥʳʭ ɻɸʄʂ-ʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ ʚ ʢʦʨʝ ʤʦʟʛʘ. ʊʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʧʦ-
ʢʘʟʳʚʘʝʪ: ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʘʷ ʥʘʛʨʫʟʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʟʙʫʜʠʤʦʩʪʴ ʢʦʨʳ ʥʘ 29,1% ʠ ʩʥʠʞʘʝʪ ʪʦʨʤʦʞʝʥʠʝ 
ʥʘ 86,2% . ʋʤʝʨʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ɻɸʄʂ-B-ʪʦʨʤʦʞʝʥʠʝ ʥʘ 27-52% ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ, ʩʦʟʜʘʚʘʷ 
çʦʢʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡè ʜʣʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ . ʀʩʩʣʝʜʦʚʘʥʠʝ Cadwallader (2024) ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ 
ʠʤʝʥʥʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʦʣʥʦʩʪʴʶ ʦʧʦʩʨʝʜʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʧʘʤʷʪʴʶ[7, ʩ. 
2954-2955]. 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʈʝʛʫʣʷʨʥʘʷ ʤʳʰʝʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʣʝʢʩʥʳʤ ʬʘʢʪʦʨʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʨʝʙʨʘʣʴ-

ʥʭr ʧʨʦʮʝʩʩʦʚ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʥʝʡʨʦʥʦʚ [5, ʩ. 236], ʩʪʠʤʫʣʠʨʫʝʪ 
ʥʝʡʨʦʛʝʥʝʟ ʯʝʨʝʟ BDNF ʠ ʤʠʦʢʠʥʳ, ʬʦʨʤʠʨʫʷ çʤʳʰʝʯʥʦ-ʤʦʟʛʦʚʫʶ ʦʩʴè [1, ʩ. 79], [2, ʩ. 68], [6, ʩ. 131], 
ʤʦʜʫʣʠʨʫʝʪ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʡ ʙʘʣʘʥʩ [1, ʩ. 79], [4, ʩ. 63]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ ʢʦʨ-
ʪʠʢʘʣʴʥʦʝ ʨʘʩʪʦʨʤʘʞʠʚʘʥʠʝ ð ʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʦʨʤʦʟʥʳʭ ɻɸʄʂ-ʝʨʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ, 
ʩʦʟʜʘʶʱʝʝ çʦʢʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡè ʜʣʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʧʘʤʷʪʠ [7, ʩ. 2955]. ʉʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʫʢʨʝʧʣʷʶʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʩʣʫʞʘʪ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʚʦʟʨʘʩʪʥʳʭ ʥʝʡʨʦʜʝʛʝ-
ʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ [1, ʩ. 79], [2, ʩ. 69], [3, ʩ. 57], [4, ʩ. 63], [5, ʩ. 236], [6, ʩ. 133], [7, ʩ. 2955]. 
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ʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʩʧʦʨʪʩʤʝ-
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ǯǟǦǡǧǱǧǤ ǰǧǰǱǤǫǺ ǲǮǯǟǡǪǤǬǧǾ 
ǪǭǢǧǰǱǧǶǤǰǩǧǫǧ ǮǯǭǵǤǰǰǟǫǧ 
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ǰǯǤǣǰǱǡ ǡ ǭǮǱǭǡǭǫ ǳǟǯǫǟǵǤǡǱǧǶǤǰǩǭǫ 
ǰǤǩǱǭǯǤ 

ǟȉȎǿȋȀȄȑȍȁǿ ǟȏȒȅǿȌ ǫǿȏǿȑȍȁȌǿ 
 ʄʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʆʇ çʌʘʨʤʘʮʠʷè  

  ǰȄȏȇȉȀǿȄȁǿ ǼȊțȋȇȏǿ ǟȐȇȊȀȄȉȍȁȌǿ      
PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ  

ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè                                          
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠ-
ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʧʪʦʚʦʤ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ 
ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʫʩʠʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 
ʨʳʥʢʘ ʠ ʨʦʩʪʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝ-
ʣʝʥʠʷ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʫʯʠʪʳ-
ʚʘʶʱʝʛʦ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ 
ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʨʝʙʦʚʘ-
ʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ.ʇʨʝʜʣʦʞʝʥʳ 
ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʥʝʜʨʝ-
ʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ, ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. ʀʥʪʝʛʨʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʨʝʰʝʥʠʡ ʚ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʧʨʘʚʣʷ-
ʝʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʧʪʦʚʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʝʝ ʘʜʘʧʪʘʮʠʠ ʢ ʩʦ-
ʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  
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Abstract: This article examines in detail current trends and developments in the development of logistics 
management systems for the distribution of pharmaceuticals in the wholesale pharmaceutical sector. 
Particular attention is paid to the transformation of logistics models in the context of economic digitalization, 
increased government regulation of the pharmaceutical market, and growing demands for the quality, safety, 
and availability of medicines. The need for a comprehensive improvement of logistics approaches, taking into 
account both technological and organizational and managerial aspects, is substantiated. 
An analysis of key issues in the functioning of existing logistics systems is provided, including insufficient 
process transparency, limited integration of information flows between supply chain participants, low 
automation of individual operations, and insufficient flexibility and adaptability to environmental changes. 
Factors influencing logistics efficiency are considered, including the specifics of pharmaceutical products, 
storage and transportation requirements, and regulatory restrictions. Key areas for optimizing logistics 
management are proposed, based on the implementation of modern digital technologies, automation of 
operations, standardization of procedures, the use of analytical tools, and the development of a monitoring 
system. Integrating innovative solutions into logistics operations improves the efficiency, sustainability, and 
manageability of product distribution processes. The results demonstrate significant potential for improving the 
wholesale pharmaceutical sector's logistics system and adapting it to modern operating conditions. 
Key words: logistics, pharmaceutical distribution, medicines, supply chain management, digitalization 
 

 
ɻʛʞʝʞʦʡʞ 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 
ʨʳʥʢʘ ʠ ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦ-
ʮʝʩʩʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʧʪʦʚʦʤ ʩʝʢʪʦʨʝ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʩʧʝʨʝʙʦʡ-
ʥʦʛʦ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. 

ʆʧʪʦʚʳʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 
ʠ ʨʦʟʥʠʯʥʳʤʠ ʘʧʪʝʯʥʳʤʠ ʩʝʪʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʢʦʡ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʠ ʩʣʘʙʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ 
ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʦʙʝʩ-
ʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. [1, ʩ. 34]  ɺ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʩʪʚʝ, ʨʦʩʪʘ ʦʥʣʘʡʥ-ʨʦʟʥʠʮʳ, ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʩʣʝʞʠʚʘ-
ʝʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ɺʩʸ ʵʪʦ ʬʦʨʤʠʨʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤ ʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʇʚʪʬʟʝʞʦʡʞ 
ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʧʪʦʚʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʩʝʢʪʦ-

ʨʝ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʶʱʘʷ 
ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʦʤ (WMS), ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʦʡ (TMS) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 
ERP-ʩʠʩʪʝʤ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʯʝʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, 
ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ (SOP), ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʚʩʝ ʵʪʘʧʳ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ð ʦʪ ʧʨʠʝʤʢʠ 
ʠ ʭʨʘʥʝʥʠʷ ʜʦ ʦʪʛʨʫʟʢʠ ʠ ʜʦʩʪʘʚʢʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʦʰʠʙʦʢ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʪʘʣʘ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʣʦʛʠʩʪʠ-
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ʯʝʩʢʦʡ ʮʝʧʠ ð ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʣʫʯʘʪʝʣʷ. [2, ʩ.4]  ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʚʠʙ-
ʨʘʮʠʠ ʠ ʛʝʦʣʦʢʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ ʜʚʠʞʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ, 
ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ 
ʫʟʢʠʝ ʤʝʩʪʘ, ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩʙʦʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥ-
ʥʳʝ ʨʝʰʝʥʠʷ. [3, ʩ.128]   

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 
ʜʘʣʴʥʝʡʰʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ.ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʩʪʘʶʪʩʷ ʫʛʣʫʙ-
ʣʸʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʣʘʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚ-
ʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʊʘʢʞʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʦʟʨʘʯʥʦʩʪʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʷʚʣʝʥʠʝ ʬʘʣʴʩʠʬʠʢʘʪʦʚ. .[5]   

ʉʞʠʬʤʵʫʙʫʴ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʧʪʦʚʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯ-
ʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʠ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʦʰʠʙʦʢ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 
ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʦʦʙʨʘʟʠʝ ʚʳ-
ʧʦʣʥʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʠ ʟʘʪʨʘʪʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʩʦʚʦʢʫʧʥʦ-
ʩʪʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ. 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʦʧʪʦʚʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴ-
ʢʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʜʦʣʞ-
ʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘ-
ʥʠʟʘʮʠʦʥʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʦʚʳʭ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ǲȃȉ 4/3,/ 

ǯǟǦǯǟǠǭǱǩǟ ǧ ǡǟǪǧǣǟǵǧǾ 
ǱǤǴǬǭǪǭǢǧǶǤǰǩǭǢǭ ǮǯǭǵǤǰǰǟ 
ǲǮǟǩǭǡǭǶǬǭǢǭ ǵǤǴǟ ǡ ǰǭǭǱǡǤǱǰǱǡǧǧ ǰ 
ǮǯǧǬǵǧǮǟǫǧ GAF O6 

             ǟȀǿȐȍȁǿ ǟ,ǰ,, 
ǱȍȉǿȀǿȄȁǿ ǟ,ǰ,*  
ǷǿȈȆǿȃǿ Ǥ,Ƿ,*  

ʩʪʫʜʝʥʪʳ 
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘ 

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʣʠʤʦʚʘ ʋʨʟʠʷ ʉʫʥʥʘʣʪʫʣʘʝʚʥʘ  

PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʙʝʟ ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ, ʪʨʝʥʝʨ ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʌʘʨʤʘʮʠʷ 
ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘ 

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 
 

DEVELOPMENT AND VALIDATION OF THE TECHNOLOGICAL PROCESS OF THE PACKAGING 
WORKSHOP IN ACCORDANCE WITH THE PRINCIPLES OF ICH Q8  

 
Abasova A.S., 

Tokabayeva A.S.,  
Shaizada E.S.,  

 
Scientific adviser Alimova U.S. 

 
ɺʚʝʜʝʥʠʝ 
ʋʧʘʢʦʚʦʯʥʳʡ ʮʝʭ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʭʨʘʥʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʥʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʘʢ ʪʦʚʘʨʥʦʡ ʝʜʠʥʠʮʳ, ʧʨʠʛʦʜʥʦʡ 
ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʫʧʘʢʦʚʢʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʝʛʦ ʟʘʱʠʪʫ ʦʪ 
ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʚʣʘʛʘ, ʩʚʝʪ, ʢʠʩʣʦʨʦʜ), ʘ ʪʘʢʞʝ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 
ʧʘʮʠʝʥʪʘ. ʆʰʠʙʢʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ ʧʦʪʝʨʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʠʣʠ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ Quality by 
Design (QbD), ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʣʦʞʝʥʦ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʘ. ɺ 
ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʫʢʦʚʦʜʩʪʚʦ ICH Q8 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʨʝʜʣʘʛʘʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ 
ʫʧʨʘʚʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʘʢʦʚʦʯʥʦʛʦ ʮʝʭʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ICH Q8 ʠ 

ʝʛʦ ʚʘʣʠʜʘʮʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
Å ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʧʘʢʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
Å ʆʧʨʝʜʝʣʝʥʠʝ QTPP 
Å ʀʜʝʥʪʠʬʠʢʘʮʠʷ CQA 
Å ʆʧʨʝʜʝʣʝʥʠʝ CPP 
Å ʇʨʠʤʝʥʝʥʠʝ DOE 
Å ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʚʘʣʠʜʘʮʠʠ 
Å ʆʮʝʥʢʘ ʨʠʩʢʦʚ 
 
ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ICH Q8 
ICH Q8 ʦʧʨʝʜʝʣʷʝʪ ʧʦʜʭʦʜ ʢ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ. 
QTPP (ʎʝʣʝʚʦʡ ʧʨʦʬʠʣʴ ʢʘʯʝʩʪʚʘ) 
ɺʢʣʶʯʘʝʪ: 
Å ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʬʦʨʤʫ 
Å ʜʦʟʠʨʦʚʢʫ 
Å ʩʪʘʙʠʣʴʥʦʩʪʴ 
Å ʫʧʘʢʦʚʢʫ 
Å ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ 
CQA (ʂʨʠʪʠʯʝʩʢʠʝ ʘʪʨʠʙʫʪʳ ʢʘʯʝʩʪʚʘ) 
ɼʣʷ ʫʧʘʢʦʚʢʠ: 
Å ʛʝʨʤʝʪʠʯʥʦʩʪʴ 
Å ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ 
Å ʟʘʱʠʪʘ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 
Å ʪʦʯʥʦʩʪʴ ʤʘʨʢʠʨʦʚʢʠ 
CPP (ʂʨʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ) 
Å ʪʝʤʧʝʨʘʪʫʨʘ 
Å ʚʣʘʞʥʦʩʪʴ 
Å ʜʘʚʣʝʥʠʝ 
Å ʩʢʦʨʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 
 
ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
1. ʇʨʠʝʤ ʧʨʦʜʫʢʮʠʠ 
ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ: 
Å ʜʦʢʫʤʝʥʪʦʚ 
Å ʚʥʝʰʥʝʛʦ ʚʠʜʘ 
Å ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
2. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 
ʇʨʦʚʝʨʷʶʪʩʷ: 
Å ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
Å ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʝʢʪʦʚ 
Å ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ3. ʋʧʘʢʦʚʢʘ 
ʇʝʨʚʠʯʥʘʷ: 
Å ʙʣʠʩʪʝʨʳ 
Å ʬʣʘʢʦʥʳ 
ɺʪʦʨʠʯʥʘʷ: 
Å ʢʦʨʦʙʢʠ 
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Å ʠʥʩʪʨʫʢʮʠʠ 
4. ʄʘʨʢʠʨʦʚʢʘ 
ʉʦʜʝʨʞʠʪ: 
Å ʥʦʤʝʨ ʩʝʨʠʠ 
Å ʩʨʦʢ ʛʦʜʥʦʩʪʠ 
Å ʰʪʨʠʭʢʦʜ 
5. ʍʨʘʥʝʥʠʝ 
ʂʦʥʪʨʦʣʴ: 
Å ʪʝʤʧʝʨʘʪʫʨʳ 
Å ʚʣʘʞʥʦʩʪʠ 
Å ʦʩʚʝʱʝʥʠʷ 
ʇʨʠʤʝʥʝʥʠʝ DOE 
ʄʝʪʦʜ DOE ʧʦʟʚʦʣʠʣ: 
Å ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 
Å ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 
Å ʩʥʠʟʠʪʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 
ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ: 
Å ʪʝʤʧʝʨʘʪʫʨʘ 
Å ʚʣʘʞʥʦʩʪʴ 
Å ʜʘʚʣʝʥʠʝ 
Å ʩʢʦʨʦʩʪʴ 
PAT ʪʝʭʥʦʣʦʛʠʠ 
ʇʦʟʚʦʣʷʶʪ: 
Å ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
Å ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʪʢʣʦʥʝʥʠʷ 
Å ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ 
ɺʘʣʠʜʘʮʠʷ ʧʨʦʮʝʩʩʘ 
ʂʚʘʣʠʬʠʢʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 
Å IQ 
Å OQ 
Å PQ 
ɺʘʣʠʜʘʮʠʷ ʧʨʦʮʝʩʩʘ 
Å ʘʥʘʣʠʟ ʩʝʨʠʡ 
Å ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 
ɺʘʣʠʜʘʮʠʷ ʦʯʠʩʪʢʠ 
Å ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ɸʥʘʣʠʟ ʨʠʩʢʦʚ 
ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ: 
Å ʧʦʚʨʝʞʜʝʥʠʝ ʫʧʘʢʦʚʢʠ 
Å ʦʰʠʙʢʠ ʤʘʨʢʠʨʦʚʢʠ 
Å ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ 
ʄʝʪʦʜʳ: 
Å FMEA 
Å HACCP 
 
ʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ 
ɺʢʣʶʯʘʝʪ: 
Å CAPA 
Å ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ 
Å ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 
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ʈʝʟʫʣʴʪʘʪʳ 
ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ: 
Å ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ 
Å ʫʩʣʦʚʠʷ ʩʨʝʜʳ 
Å ʦʙʦʨʫʜʦʚʘʥʠʝ 
ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʟʚʦʣʠʣʘ: 
Å ʩʥʠʟʠʪʴ ʙʨʘʢ 
Å ʧʦʚʳʩʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ 
Å ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ 
ʆʙʩʫʞʜʝʥʠʝ 
ʇʨʠʤʝʥʝʥʠʝ ICH Q8 ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘʤʠ, ʩʥʠʞʘʷ 

ʨʠʩʢʠ ʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɿʘʢʣʶʯʝʥʠʝ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ICH Q8: 
Å ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 
Å ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 
Å ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human 

Use. ICH Q8 (R2): Pharmaceutical Development. ï ɾʝʥʝʚʘ, 2009. 
2. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human 

Use. ICH Q9: Quality Risk Management. ï ɾʝʥʝʚʘ, 2005. 
3. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human 

Use. ICH Q10: Pharmaceutical Quality System. ï ɾʝʥʝʚʘ, 2008. 
4. World Health Organization. WHO Technical Report Series ˉ 986. Good Manufacturing Practices. 

ï ɾʝʥʝʚʘ, 2014. 
5. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ. ʇʨʘʚʠʣʘ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

ɽɸʕʉ (GMP). ï 2016. 
6. ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʨʠʢʘʟ ˉ פʈ ɼʉʄ-11 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ (GMP)è. ï 2020. 
7. ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʨʠʢʘʟ ˉ פʈ ɼʉʄ-19 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʚʘʣʠʜʘʮʠʠ ʧʨʦʮʝʩʩʦʚè. ï 2020. 
8. ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʨʠʢʘʟ ˉ פʈ ɼʉʄ-58 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè. ï 2021. 
9. Food and Drug Administration. Guidance for Industry: Process Validation. ï 2011. 
10. A Guide to Quality by Design / Lawrence X. Yu. ï Wiley, 2014. 
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ǲǣǩ 725.51:502.3 

ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǼǩǭǪǭǢǧǶǤǰǩǧǴ 
ǰǱǯǟǱǤǢǧǨ ǡ ǮǯǭǤǩǱǧǯǭǡǟǬǧǧ ǪǤǶǤǠǬǭ-
ǯǤǟǠǧǪǧǱǟǵǧǭǬǬǭǢǭ ǼǩǭǩǭǫǮǪǤǩǰǟ ǧ 
ǱǧǮǭǡǭǢǭ ǢǭǯǭǣǰǩǭǢǭ ǫǤǣǲǶǯǤǥǣǤǬǧǾ 

Ǯǿȗȉȍȁǿ ǭȊțȂǿ ǭȊȄȂȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

 ʈʷʟʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʄʦʩʢʦʚʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʨʝʪʥʠʢʦʚʘ ʉʚʝʪʣʘʥʘ ɺʝʥʠʘʤʠʥʦʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʈʷʟʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʄʦʩʢʦʚʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘ-
ʪʝʛʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʯʝʙʥʦ- ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʪʠʧʦʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʙʠʦʬʠʣʴʥʳʡ 
ʜʠʟʘʡʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢ-
ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʧʨʠ-
ʨʦʜʥʦʛʦ ʜʠʟʘʡʥʘ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ɸʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʜ-
ʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʘʢʫʩʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʟ-
ʜʫʭʘ ʩʦʟʜʘʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʣʝʯʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʙʠʦʬʠʣʴʥʳʡ ʜʠʟʘʡʥ, ʤʠʢʨʦʢʣʠʤʘʪ, 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʘʙʠʣʠʪʘʮʠʷ. 
 

COMPARATIVE ANALYSIS OF ENVIRONMENTAL STRATEGIES IN THE DESIGN OF A TREATMENT 
AND REHABILITATION ECOCOMPLEX AND A TYPICAL URBAN MEDICAL INSTITUTION 

 
Pashkova Olga Olegovna 

 
Scientific adviser: Karetnikova Svetlana Veniaminovna 

 
Abstract: this article presents a comparative analysis of the application of sustainable environmental 
strategies in the design of a treatment and rehabilitation complex and a typical urban medical facility. The 
study covers three key areas: resource conservation, biophilic design, and the creation of a healthy 
microclimate. It is shown that the comprehensive implementation of energy-efficient technologies can 
significantly reduce resource consumption. The integration of biophilic design principles accelerates patient 
recovery. Analysis of microclimate parameters confirms that adaptive ventilation systems, acoustic 
optimization, and air quality control create a more favorable treatment environment. 
Key words: medical institutions, resource conservation, biophilic design, microclimate, energy efficiency, 
rehabilitation. 
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ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʦʣʴʥʠʮ ʠ ʧʦʣʠʢʣʠʥʠʢ, ʜʦʤʠʥʠʨʦʚʘʚʰʠʡ ʚ XX ʚʝʢʝ, 
ʬʦʢʫʩʠʨʦʚʘʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʪʝʨʠʣʴʥʦʩʪʠ ʠ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʘʢʦ ʨʦʩʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʢʪʦʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʥʘ ʜʦʣʶ ʙʦʣʴʥʠʮ ʧʨʠʭʦʜʠʪʩʷ 
ʜʦ 5% ʛʣʦʙʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ) ʠ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʥʘ ʩʢʦʨʦʩʪʴ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ [1]. 

ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩʦʮʠʘʣʴʥʳʤ ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ. 

ɺ ɻ ʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʢʣʶʯʝʚʳʭ ʚʝʢʪʦʨʘ: 
- ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ï ʤʠʥʠʤʠʟʘʮʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʚʦʜʳ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ; 
- ʙʠʦʬʠʣʴʥʳʡ ʜʠʟʘʡʥ ï ʩʦʟʥʘʪʝʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʪʨʝʩʩʘ 

ʠ ʫʣʫʯʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ; 
- ʟʜʦʨʦʚʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ï ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪʴ, ʯʠʩʪʦʪʘ ʚʦʟʜʫʭʘ, ʘʢʫʩʪʠʢʘ). 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʘʪʝʛʠʡ ʚ ʧʨʦʝʢʪʘʭ ʣʝʯʝʙʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʃʈʂ) ʠ ʪʠʧʦʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 
ʤʝʜʫʯʨʝʞʜʝʥʠʷ (ʊɻʄ), ʠʟʫʯʠʚ ʩʧʝʮʠʬʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʙʠʦʬʠʣʴʥʦʛʦ 
ʜʠʟʘʡʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ. 

ʊʠʧʦʚʦʝ ʤʝʜʫʯʨʝʞʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ: 380ï420 ʢɺʪĿʯ/ʤĮĿʛʦʜ, 
ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʪʘʨʝʚʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʦʧʣʝʥʠʷ (ʂʇɼ ʢʦʪʣʦʚ 78ï82%) [2], ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʢʫʧʝʨʘʮʠʠ 
ʪʝʧʣʘ ʚ ʩʠʩʪʝʤʘʭ ʚʝʥʪʠʣʷʮʠʠ ʠ ʥʠʟʢʠʤʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (RϚ ʩʪʝʥ = 2,8ï3,2 ʤĮĿÁʉ/ɺʪ). 
ɺ ʤʦʜʝʣʠ ʃʈʂ ʧʨʠʤʝʥʸʥ ʢʦʤʧʣʝʢʩ ʤʝʨ: 
- ʪʨʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʩ ʥʠʟʢʦʵʤʠʩʩʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ (ʂ = 0,6 ɺʪ/(ʤĮĿÁʉ)); 
- ʫʪʝʧʣʝʥʠʝ ʬʘʩʘʜʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ (RϚ = 5,8 ʤĮĿÁʉ/ɺʪ); 
- ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʤʦʱʥʦʩʪʴʶ 850 ʢɺʪ; 
- ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʢʫʧʝʨʘʮʠʠ ʩ ʂʇɼ 85%. 
ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʛʦʜʦʚʦʛʦ ɻ ʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʜʦ 215 ʢɺʪĿʯ/ʤĮĿʛʦʜ (ï

44%). ʇʠʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ɻ ʣʝʢʪʨʦʩʝʪʴ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 37% ʟʘ ʩʯʸʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ɻ ʥʝʨʛʠʠ 
ʚ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʷʭ ʸʤʢʦʩʪʴʶ 450 ʢɺʪĿʯ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ 
ʩʦʩʪʘʚʠʣ 6,8 ʣʝʪ ʧʨʠ ʪʝʢʫʱʠʭ ʪʘʨʠʬʘʭ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. 

ɺ ʪʠʧʦʚʦʤ ʫʯʨʝʞʜʝʥʠʠ ʨʘʩʭʦʜ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪ 320 ʣ/ʢʦʡʢʦ-ʩʫʪʢʠ. ɺ ʃʈʂ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ 
ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ: 

- ʩʝʥʩʦʨʥʳʝ ʩʤʝʩʠʪʝʣʠ ʩ ʦʛʨʘʥʠʯʠʪʝʣʷʤʠ ʨʘʩʭʦʜʘ (4,5 ʣ/ʤʠʥ); 
- ʜʚʦʡʥʦʡ ʩʣʠʚ ʚ ʫʥʠʪʘʟʘʭ (3/6 ʣ); 
- ʩʙʦʨ ʠ ʦʯʠʩʪʢʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʥʫʞʜ (ʧʦʣʠʚ, ʤʦʡʢʘ ʧʦʣʦʚ); 
- ʬʠʪʦʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʩʝʨʦʡ ʚʦʜʳ. 
ʆʙʱʠʡ ʨʘʩʭʦʜ ʩʦʢʨʘʱʸʥ ʜʦ 195 ʣ/ʢʦʡʢʦ-ʩʫʪʢʠ (ï39%). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥ çʟʝʣʸʥʳʡè 

ʜʨʝʥʘʞ: 65% ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ ʧʦʢʨʳʪʦ ʧʨʦʥʠʮʘʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 
ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ ʠ ʧʦʧʦʣʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɸʥʘʣʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʪʠʧʦʚʦʤ ʧʨʦʝʢʪʝ 82% ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ 
ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʳ. ɺ ʃʈʂ 45% ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʶʪ ʩʦʜʝʨʞʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ (ʩʪʘʣʴ ï 90%, 
ʘʣʶʤʠʥʠʡ ï 65%, ʩʪʝʢʣʦ ï 40%). 

ʋʛʣʝʨʦʜʥʳʡ ʩʣʝʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʥʠʞʝʥ ʥʘ 31% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʩʮʝʥʘʨʠʝʤ. 
ɹʠʦʬʠʣʠʷ ï ʚʨʦʞʜʸʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʧʨʠʨʦʜʦʡ ï ʧʦʣʫʯʠʣʘ ʥʘʫʯʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚ ʪʨʫʜʘʭ ʕ. ʆ. ʋʠʣʩʦʥʘ ʠ ʈ. ʋʣʴʨʠʭʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʋʣʴʨʠʭʘ (1984 ʛ.) ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʧʘʮʠʝʥʪʳ ʩ ʚʠʜʦʤ ʥʘ ʧʨʠʨʦʜʫ ʚʳʟʜʦʨʘʚʣʠʚʘʣʠ ʥʘ 8,5% ʙʳʩʪʨʝʝ ʠ ʪʨʝʙʦʚʘʣʠ ʥʘ 21% ʤʝʥʴʰʝ 
ʦʙʝʟʙʦʣʠʚʘʶʱʠʭ, ʯʝʤ ʪʝ, ʢʪʦ ʩʤʦʪʨʝʣ ʥʘ ʢʠʨʧʠʯʥʫʶ ʩʪʝʥʫ [3]. 

ɺ ʪʠʧʦʚʦʤ ʤʝʜʫʯʨʝʞʜʝʥʠʠ ʙʠʦʬʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ: ʤʦʥʦʪʦʥʥʳʝ 
ʢʦʨʠʜʦʨʳ ʙʝʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 



260 ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 0.04 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺ ʧʨʦʝʢʪʝ ʃʈʂ ʨʝʘʣʠʟʦʚʘʥʳ 6 ʧʨʠʥʮʠʧʦʚ ʧʨʠʨʦʜʥʦʛʦ ʜʠʟʘʡʥʘ: 
- ʚʠʟʫʘʣʴʥʘʷ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ: ʧʘʥʦʨʘʤʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʚ ʟʦʥʘʭ ʦʞʠʜʘʥʠʷ ʠ ʧʘʣʘʪʘʭ; ʚʥʫʪʨʝʥ-

ʥʠʝ ʟʠʤʥʠʝ ʩʘʜʳ ʩ ʤʝʩʪʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ; çʞʠʚʳʝè ʟʝʣʸʥʳʝ ʩʪʝʥʳ ʚ ʭʦʣʣʘʭ ʩ ʩʠʩʪʝʤʦʡ ʘʚʪʦʧʦ-
ʣʠʚʘ; 

- ʥʝʧʨʷʤʦʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ: ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʪʦʚʳʭ ʧʦʣʦʢ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʧʣʸʥʦʢ ʜʣʷ ʨʘʩʩʝʠ-
ʚʘʥʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʠʩʢʣʶʯʘʶʱʠʭ ʙʣʠʢʠ ʥʘ ʤʝʜʠʮʠʥʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʚʳʩʦʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ (300ï500 ʣʢ ʚ ʨʘʙʦʯʠʭ ʟʦʥʘʭ); 

- ʪʘʢʪʠʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʦʪʜʝʣʢʘ ʭʦʣʣʦʚ ʠ ʟʦʥ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʘʩʩʠʚʦʤ ʣʠʩʪʚʝʥ-
ʥʳʭ ʧʦʨʦʜ (ʜʫʙ, ʷʩʝʥʴ), ʧʨʦʙʢʦʚʳʤ ʧʦʢʨʳʪʠʝʤ ʧʦʣʘ, ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ ʩ ʪʝʢʩʪʫʨʦʡ ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʥʷ; 

- ʜʠʥʘʤʠʢʘ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ: ʚʦʜʥʳʝ ʵʣʝʤʝʥʪʳ (ʩʪʝʥʦʚʳʝ ʬʦʥʪʘʥʳ ʩ ʣʘʤʠʥʘʨʥʳʤ ʧʦʪʦʢʦʤ), 
ʠʟʤʝʥʷʶʱʘʷʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʮʚʝʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (2700ï5000K), ʠʤʠʪʠ-
ʨʫʶʱʘʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ; 

- ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʬʦʨʤ: ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʤʝʙʝʣʠ, ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʛʝʦʤʝʪʨʠʷ ʧʦ-
ʪʦʣʢʦʚ, ʠʤʠʪʠʨʫʶʱʘʷ ʚʦʣʥʳ ʠʣʠ ʣʠʩʪʴʷ; 

- ʩʚʷʟʴ ʩ ʤʝʩʪʥʳʤ ʣʘʥʜʰʘʬʪʦʤ: ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʪʝʨʨʠʪʦʨʠʠ ʦʪʨʘʞʘʝʪ ʯʝʨʪʳ ʨʝʛʠʦʥʘʣʴ-
ʥʦʡ ʧʨʠʨʦʜʳ (ʜʣʷ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ï ʠʤʠʪʘʮʠʷ ʣʝʩʥʳʭ ʦʧʫʰʝʢ ʠ ʣʫʛʦʚ) [4]. 
 

        

 

ʉʡʪ. 1. ʈʩʡʥʞʩʴ ʨʩʧʞʣʫʧʛ ʚʡʧʭʡʤʵʦʴʮ ʠʝʙʦʡʢ 
 

ʆʧʨʦʩ 120 ʧʘʮʠʝʥʪʦʚ ʚ ʧʠʣʦʪʥʦʤ ʧʨʦʝʢʪʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʃʈʂ (ʛ. ʊʦʤʩʢ, 2023) ʧʦʢʘʟʘʣ: 
- ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ (ʰʢʘʣʘ STAI) ʥʘ 27% ʯʝʨʝʟ 5 ʜʥʝʡ ʧʨʝʙʳʚʘʥʠʷ; 
- ʫʣʫʯʰʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʥʘ ʥʘ 34%; 
- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ 4,2 ʜʥʷ (p<0,01) [5]. 
ʄʠʢʨʦʢʣʠʤʘʪ ʤʝʜʫʯʨʝʞʜʝʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʧʘʮʠʝʥʪʦʚ, ʨʠʩʢ 

ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
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ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʞʦʡʞ ʨʙʩʙʥʞʫʩʧʛ ʥʡʣʩʧʣʤʡʥʙʫʙ ʛ ʫʡʨʧʛʧʥ ʥʞʝʬʰʩʞʟʝʞʦʡʡ ʡ ʨʩʧʞʣʫʡʩʬʞʥʧʥ ʄʉʃ 

ʈʙʩʙʥʞʫʩ ʋʡʨʧʛʧʞ ʬʰʩʞʟʝʞʦʡʞ 
ʄʞʰʞʚʦʧ-ʩʞʙʚʡʤʡʫʙʯʡʧʦʦʴʢ 

ʣʧʥʨʤʞʣʪ 
ʆʧʩʥʙʫʡʛ 

 (ʊʈ 60.13330.2020) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 
Áʉ 

22ï24 (ʢʦʣʝʙʘʥʠʷ 
Ñ3Á ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ) 

23Ñ0,5 (ʧʦʩʪʦʷʥʥʘ ̫ʧʦ ʟʦʥʘʤ)  
20ï24 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 
ʚʣʘʞʥʦʩʪʴ, % 

35ï45 (ʟʠʤʦʡ ʜʦ 
28%) 

45ï55 (ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 
ʨʝʛʫʣʠʨʦʚʢʘ) 

30ï60 

ʉʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ, ʤ/ʩ 0,25ï0,4 (ʩʢʚʦʟʥʷʢʠ ʚ 
ʢʦʨʠʜʦʨʘʭ) 

0,1ï0,15 (ʨʘʚʥʦʤʝʨʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ) 

 
Ò0,2 

ʂʨʘʪʥʦʩʪʴ 
ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʯϖĭ 

2ï3 (ʚ ʧʘʣʘʪʘʭ), ʙʝʟ 
ʫʯʸʪʘ 
ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ 

4ï6 ʩ ʘʜʘʧʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠ-
ʝʤ ʧʦ COϜ ʠ 
ʯʘʩʪʠʮʘʤ 

2ï6 (ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʦʤʝʱʝʥʠʷ) 

ʂʦʥʮʝʥʪʨʘʮʠʷ COϜ, ppm 800ï1200 (ʚ 
ʧʠʢʦʚʳʝ ʯʘʩʳ ʜʦ 1800) 

450ï650 (ʧʦʩʪʦʷʥʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛ) 

 
Ò1000 

ʋʨʦʚʝʥʴ h ʫʤʘ, ʜɹɸ 55ï65 (ʚ ʧʘʣʘʪʘʭ 
ʥʦʯʴʶ) 

35ï40 (ʚ ʧʘʣʘʪʘʭ), 45 (ʚ 
ʢʦʨʠʜʦʨʘʭ) 

Ò40 (ʧʘʣʘʪʳ), Ò50 
(ʢʦʨʠʜʦʨʳ) 

ʆʩʚʝʱʸʥʥʦʩʪʴ 
ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ, 
% ʧʣʦʱʘʜʠ 

 
35ï40% 

78% (ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ 
Ó1,5%) 

 
Ó0,5% 

 
ʂʣʶʯʝʚʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʃʈʂ: 
- ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʜʝʟʠʥʬʝʢʮʠʝʡ: ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʝʨʝ-

ʜʘʯʠ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʥʘ 63% ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʵʨʦʟʦʣʝʡ; 
- ʘʢʫʩʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ: ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʧʦʪʦʣʢʠ ʢʣʘʩʩʘ ɸ (Ŭ = 0,95), ʢʦʚʨʦʚʳʝ ʧʦʢʨʳ-

ʪʠʷ ʚ ʢʦʨʠʜʦʨʘʭ, ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʧʝʨʝʛʦʨʦʜʢʠ ʤʝʞʜʫ ʧʘʣʘʪʘʤʠ (ʠʥʜʝʢʩ ʠʟʦʣʷʮʠʠ Rw = 52 ʜɹ); 
- ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʩʚʝʱʝʥʠʝ: ʩʠʩʪʝʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 
ʚʣʠʷʥʠʠ ʥʘ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʠ ʢʘʯʝʩʪʚʦ ʩʥʘ [6]; 

- ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ: ʩʝʪʴ ʜʘʪʯʠʢʦʚ (ʙʦʣʝʝ 300 ʪʦʯʝʢ) ʦʪʩʣʝʞʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ 
ʤʠʢʨʦʢʣʠʤʘʪʘ ʩ ʚʳʚʦʜʦʤ ʜʘʥʥʳʭ ʥʘ ʝʜʠʥʳʡ ʜʠʩʧʣʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʨʸʭ ʩʪʨʘʪʝʛʠʡ ʩʦʟʜʘʸʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʨʝʚʳʰʘʶʱʠʡ ʩʫʤʤʫ ʦʪʜʝʣʴʥʳʭ 
ʫʣʫʯʰʝʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʋʙʚʤʡʯʙ 2 

ʊʩʙʛʦʡʫʞʤʵʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʫʡʨʧʛʧʜʧ ʥʞʝʬʰʩʞʟʝʞʦʡʸ ʡ ʁ ʣʧʤʧʜʡʰʞʪʣʡ ʧʩʡʞʦʫʡʩʧʛʙʦʦʧʜʧ ʄʉʃ 

ʃʙʫʞʜʧʩʡʸ ʈʧʣʙʠʙʫʞʤʵ 
ʋʡʨʧʛʧʞ 
ʬʰʩʞʟʝʞʦʡʞ 

ʄʉʃ ʪ 
ʶʣʧʪʫʩʙʫʞʜʡʸʥʡ 

ʁʠʥʞʦʞʦʡʞ 

ʖʣʧʦʧʥʡʰʞʪʣʡʞ ʋʜʝʣʴʥʳʝ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 
ʟʘʪʨʘʪʳ, ʨʫʙ./ʤĮĿʛʦʜ 

 
8 450 

 
5 230 

 
ï38% 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 
çʟʝʣʸʥʳʭè ʨʝʰʝʥʠʡ, ʣʝʪ 

 
ð 

 
6,8 

 
ð 

ʖʣʧʤʧʜʡʰʞʪʣʡʞ ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʫʪʠʣʠ-
ʟʘʮʠʶ ʦʪʭʦʜʦʚ,% 

 
ð 

 
41 

 
ð 

ʋʛʣʝʨʦʜʥʳʡ ʩʣʝʜ, ʢʛ 
COϜ-ɻ ʢʚ/ʤĮĿʛʦʜ 

185 89 ï52% 

ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ, ʤį/ʤĮĿʛʦʜ 28,5 17,3 ï39% 

ɼʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
ʵʥʝʨʛʠʠ, % 
 

3 48 +45 ʧ.ʧ. 
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ʃʙʫʞʜʧʩʡʸ ʈʧʣʙʠʙʫʞʤʵ 
ʋʡʨʧʛʧʞ 
ʬʰʩʞʟʝʞʦʡʞ 

ʄʉʃ ʪ 
ʶʣʧʪʫʩʙʫʞʜʡʸʥʡ 

ʁʠʥʞʦʞʦʡʞ 

ʅʞʝʡʯʡʦʪʣʡʞ ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʧʨʝʙʳʚʘʥʠʷ, ʩʫʪ. 
 

12,4 10,1 ï18,5% 

ʏʘʩʪʦʪʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ 
ʠʥʬʝʢʮʠʡ, % 

 
6,8 

 
4,1 

 
ï39,7% 

ʋʨʦʚʝʥʴ ʙʦʣʝʚʦʛʦ 
ʩʠʥʜʨʦʤʘ (ʰʢʘʣʘ ɺɸʐ), 
ʙʘʣʣʳ 

 
4,7 

 
3,5 

 
ï25,5% 

ʊʧʯʡʙʤʵʦʴʞ ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ 
ʧʘʮʠʝʥʪʦʚ (ʦʧʨʦʩ), % 

68 89 +21 ʧ.ʧ. 

ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ 
ʧʝʨʩʦʥʘʣʘ, % 

54 85 +31 ʧ.ʧ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʳʛʦʨʘʥʠʷ 
ʫ ʤʝʜʧʝʨʩʦʥʘʣʘ 
(ʰʢʘʣʘ ʄʘʩʣʘʯ), % 

 
 
ð 

 
 

29 

 
 
ð 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʚ ʈʦʩʩʠʠ ʧʨʝ-

ʧʷʪʩʪʚʫʶʪ: 
ʥʦʨʤʘʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʜʝʡʩʪʚʫʶʱʠʝ ʉʇ ʠ ʉʘʥʇʠʅ ʥʝ ʩʪʠʤʫʣʠʨʫʶʪ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʘ 

ʠʥʦʛʜʘ ʧʨʷʤʦ ʟʘʧʨʝʱʘʶʪ ʨʝʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʚ ʦʧʝʨʘʮʠʦʥ-
ʥʳʭ). 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʨʴʝʨ: ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʩʦʩʪʘʚʣʷʶʪ 12ï18% ʦʪ ʩʤʝʪʳ 
ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʘ. 

ʢʘʜʨʦʚʳʡ ʜʝʬʠʮʠʪ: ʥʝʜʦʩʪʘʪʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʣʘʜʝʶʱʠʭ ʤʝʪʦʜʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʷ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ. 

ʢʦʥʩʝʨʚʘʪʠʟʤ ʟʘʢʘʟʯʠʢʦʚ:  ʧʨʠʦʨʠʪʝʪ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʵʢʦʥʦʤʠʠ ʥʘʜ ʜʦʣʛʦʩʨʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʴʶ. 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʩʪʨʘʪʝʛʠʡ ʨʝʩʫʨʩʦʩʙʝ-
ʨʝʞʝʥʠʷ, ʙʠʦʬʠʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʯʝʙʥʦ-
ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʠʧʦʚʳʤ ʛʦʨʦʜʩʢʠʤ ʤʝʜʫʯʨʝʞʜʝʥʠʝʤ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-
ʥʳʭ ʟʘʪʨʘʪ ʥʘ 38ï45% ʠ ʩʦʢʨʘʱʝʥʠʠ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʜʦ 7 ʣʝʪ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʳʨʘʞʘʝʪʩʷ ʚ 
ʫʤʝʥʴʰʝʥʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ ʥʘ 52% ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʥʘ 39%. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ, ʦʜʥʘʢʦ, ʷʚʣʷʝʪʩʷ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʫʩʢʦʨʝʥʠʝ ʨʝʘʙʠ-
ʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʥʘ 18ï22%, ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦ-
ʩʪʠ ʢʘʢ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʧʝʨʩʦʥʘʣʘ. ʇʝʨʝʭʦʜ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʜʠ-
ʮʠʥʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʫʨʙʘʥʠʟʘʮʠʠ, 
ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʳʭ 
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ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʭʣʦʨʠʩʪʳʝ ʠ ʘʤʤʠʘʯʥʳʝ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 
ʟʘʱʠʪʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠ 
ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʝʨʝʢʨʳʚʘʝʤʳʝ ʙʘʩʩʝʡʥʳ ʠ 
ʢʦʥʥʳʝ ʤʘʥʝʞʠ. 
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Abstract: the article presents a comparative analysis of the methods of protection of large-span metal 
structures used in conditions of high humidity and aggressive environments. The cross-section of the 
structures are round pipes. Chloride and ammonia media are considered aggressive media.  The article 
discusses traditional and new methods of protecting metal structures. As a result of the research, the most 
promising and reliable methods of protecting spatial metal structures, overlapping pools and equestrian arenas 
were selected. 
Keywords: metal coatings of large-span structures, corrosion, aggressive environment, hot-dip galvanizing, 
combined protection systems, chlorides, ammonia. 
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ɹʦʣʴʰʝʧʨʦʣʝʪʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʢʨʳʪʠʝ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʝʪʘʣʣʘ, ʷʚʣʷʶʪʩʷ 
ʩʣʦʞʥʳʤʠ ʠ ʫʥʠʢʘʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʤʘʣʦʤ ʩʦʙʩʪʚʝʥʥʦʤ ʚʝʩʝ. ʇʦʢʨʳʪʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʪʨʫʙ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʝʨʝʢʨʳʪʠʷ ʟʜʘʥʠʡ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ, ʚʢʣʶʯʘʷ ʢʨʳʪʳʝ ʙʘʩʩʝʡʥʳ, 
ʢʦʥʥʳʝ ʤʘʥʝʞʠ, ʚʳʩʪʘʚʦʯʥʳʝ ʧʘʚʠʣʴʦʥʳ, ʩʧʦʨʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘʥʛʘʨʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʝʭʘ ʠ 
ʩʢʣʘʜʩʢʠʝ ʪʝʨʤʠʥʘʣʳ. ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʤʝʪʘʣʣ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʦʨʨʦ-
ʟʠʦʥʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 
ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʘ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʡ ʘʛʨʝʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʀʤʝʥ-
ʥʦ ʧʦʵʪʦʤʫ, ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʪʘʢ ʚʘʞʥʘ ʜʣʷ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʦ-
ʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʟʘʱʠ-
ʪʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʩʨʘʚʥʠʚʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʦʚʳʝ ʤʝ-
ʪʦʜʳ. 

1. ʊʨʞʯʡʭʡʣʙ ʣʧʩʩʧʠʡʧʦʦʴʮ ʭʙʣʫʧʩʧʛ  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʷ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʫʩʢʦʨʷʶʱʠʤ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ.  
ɼʘʣʝʝ ʙʫʜʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʝʧʨʦʣʝʪʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʦ-

ʣʦʯʢʠ ʧʦʢʨʳʪʠʷ ʜʣʷ ʢʨʳʪʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʢʦʥʥʳʭ ʤʘʥʝʞʝʡ. 
1.1 ʃʩʴʫʴʞ ʚʙʪʪʞʢʦʴ 
ɺ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʟʜʘʥʠʷʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʙʘʩʩʝʡʥ, ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ, ʚʳʟʳʚʘʶʱʘʷ ʢʦʨʨʦ-

ʟʠʶ, ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʥʘʣʠʯʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʣʦʨʘ ʠ ʭʣʦʨʘʤʠʥʦʚ 
(ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʭʣʦʨʠʨʦʚʘʥʠʠ).  ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ, ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʦʙʨʘʟʫʶʪʩʷ ʘʵʨʦʟʦʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʭʣʦʨ-ʠʦʥʳ 
(Clϖ) ʠ ʛʠʧʦʭʣʦʨʠʪ-ʠʦʥʳ (ClOϖ). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʥʜʝʥʩʠʨʫʷʩʴ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʩʦ-
ʟʜʘʶʪ ʵʣʝʢʪʨʦʣʠʪ, ʩʧʦʩʦʙʥʳʡ ʨʘʟʨʫʰʘʪʴ ʧʘʩʩʠʚʥʳʝ ʦʢʩʠʜʥʳʝ ʧʣʝʥʢʠ ʥʘ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʷʭ ʠ ʚʳʟʳ-
ʚʘʪʴ ʧʠʪʪʠʥʛʦʚʫʶ (ʪʦʯʝʯʥʫʶ) ʢʦʨʨʦʟʠʶ, ʘ ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʢʦʨʷʝʪ ʵʪʦʪ.   

ɺ ʙʦʣʴʰʝʧʨʦʣʸʪʥʳʭ ʧʦʢʨʳʪʠʷʭ ʟʜʘʥʠʡ ʙʘʩʩʝʡʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʣʣʳ: ʥʝʩʫʱʠʝ 
ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʬʠʣʠ ʜʣʷ ʦʩʪʝʢʣʝʥʠʷ, ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ʜʣʷ ʢʨʝʧʝʞʘ. ɺ 
ʧʨʠʩʫʪʩʪʚʠʠ ʵʣʝʢʪʨʦʣʠʪʘ (ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩ ʨʘʩʪʚʦʨʝʥʥʳʤʠ ʭʣʦʨʠʜʘʤʠ) ʤʝʞʜʫ ʨʘʟʥʦʨʦʜʥʳʤʠ ʤʝ-
ʪʘʣʣʘʤʠ ʦʙʨʘʟʫʝʪʩʷ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʧʘʨʘ. ʉʪʘʣʴ ʠ ʘʣʶʤʠʥʠʡ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ ʚ ʘʥʦʜʥʦʤ 
ʧʦʢʘʟʘʪʝʣʝ ʪʘʢ, ʢʦʛʜʘ ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ʚʩʪʫʧʘʝʪ ʚ ʢʦʥʪʘʢʪ ʩ ʘʣʶʤʠʥʠʝʤ, ʧʦʩʣʝʜʥʠʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ 
ʘʥʦʜ ʠ ʚʳʩʚʦʙʦʞʜʘʝʪ ʵʣʝʢʪʨʦʥʳ, ʚʳʟʳʚʘʷ ʢʦʨʨʦʟʠʶ ʘʣʶʤʠʥʠʷ. 

1.1 ʃʧʦʦʴʞ ʥʙʦʞʟʡ 
ɺ ʢʦʥʥʳʭ ʤʘʥʝʞʘʭ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ, ʚʳʟʳʚʘʶʱʘʷ ʢʦʨʨʦʟʠʶ, ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʠʟ ʤʦʯʝʚʠʥʳ, ʠʩ-

ʧʘʨʝʥʠʡ ʘʤʤʠʘʢʘ (NH3) ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʣʘʛʠ ʠ ʘʤʤʠʘʢʘ ʦʙʨʘʟʫʝʪ ʱʝʣʦʯ-
ʥʫʶ ʩʨʝʜʫ (pHʭ10-11), ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʶ 
ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʦʣʦʯʢʠ ʧʦʢʨʳʪʠʷ. 

ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʘʫʩʪʝʥʠʪʥʳʭ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʦʩʦʙʝʥʥʦ 
ʦʧʘʩʥʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʘʤʤʠʘʢʘ, ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝ-
ʨʘʪʫʨ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʜʴ ʠ ʝʝ ʩʧʣʘʚʳ (ʣʘʪʫʥʴ, ʙʨʦʥʟʘ) ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʢʦʨʨʦʟʠʠ ʚ 
ʩʨʝʜʝ ʘʤʤʠʘʢʘ, ʘ ʘʣʶʤʠʥʠʡ ʠ ʝʛʦ ʩʧʣʘʚʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʣʶʤʠʥʠʷ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ, ʧʦʜʚʝʨʞʝʥʳ 
ʪʦʯʝʯʥʦʡ ʢʦʨʨʦʟʠʠ ʚ ʞʠʜʢʦʤ ʠ ʛʘʟʦʦʙʨʘʟʥʦʤ ʘʤʤʠʘʢʝ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʥʳʭ ʤʘʥʝʞʝʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ (ʯʘʩʪʠʮʳ ʪʦʨʬʘ, 
ʧʝʩʢʘ, ʦʧʠʣʦʢ), ʢʦʪʦʨʳʝ, ʦʩʝʜʘʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʜʩʦʨʙʮʠ-
ʦʥʥʳʡ ʩʣʦʡ, ʫʜʝʨʞʠʚʘʶʱʠʡ ʚʣʘʛʫ ʠ ʘʛʨʝʩʩʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʤʝʪʘʣʣʦʤ [1]. 

2. ʅʞʫʧʝʴ ʣʧʩʩʧʠʡʧʦʦʧʢ ʠʙʲʡʫʴ  
ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʤʝʪʦʜʳ ʜʝʣʷʪ ʥʘ: 
1. ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ï ʟʘɦʠʪʘ ʢʦʨʨʦʜʠʨʫʶʱʠʭ ʤʝʪʘʣʣʦʚ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʙʘʨʴʝʨʦʚ, ʟʘʱʠʪ-

ʥʳʭ ʧʘʥʝʣʝʡ, ʨʝʟʠʥʦʚʳʭ ʧʨʦʢʣʘʜʦʢ, ʙʠʪʫʤʘ ʠʣʠ ʜʨʫʛʠʭ ʪʦʥʢʦʩʣʦʡʥʳʭ ʧʦʢʨʳʪʠʡ; 
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2. ʧʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ (ʙʘʨʴʝʨʥʳʝ ʤʝʪʦʜʳ) ï ʛʨʫʥʪʦʚʢʠ, ʢʨʘʩʢʠ, ʣʘʢʠ ʠ ʵʤʘʣʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 
ʙʘʨʴʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʠʟʦʣʷʮʠʶ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʦʡ; 

3. ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ï ʣʠʙʦ ʚ ʧʦʚʳʰʝʥʠʠ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʝʪʘʣʣʘ, ʣʠʙʦ ʚ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʜʨʫʛʦʛʦ, ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʡ ʧʦʞʝʨʪʚʫʝʪ ʩʦʙʦʡ ʜʣʷ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʠʟʜʝ-
ʣʠʷ ʦʪ ʢʦʨʨʦʟʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ 
ʠʤʝʥʥʦ ʵʪʦʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʭʦʜʫʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʧʨʠʯʝʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʝʪʘʣʣʦʤ ʜʣʷ ʵʪʦʡ ʮʝ-
ʣʠ ʷʚʣʷʝʪʩʷ ʮʠʥʢ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ, ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʦʣʝ ʧʦʜʨʦʙʥʦ [5]. 

2.1. ɻʴʚʧʩ ʣʧʩʩʧʠʡʧʦʦʧʪʫʧʢʣʡʮ ʥʙʫʞʩʡʙʤʧʛ 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʠʟʥʘʯʘʣʴʥʳʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʫʩʪʦʡʯʠʚʦʛʦ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ. 
2.1.1 ɼʣʷ ʙʘʩʩʝʡʥʦʚ (ʭʣʦʨʠʜʥʳʝ ʩʨʝʜʳ) 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʦʣʠʙʜʝʥʘ. ʇʦ-

ʢʘʟʘʪʝʣʝʤ ʩʪʦʡʢʦʩʪʠ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʷʚʣʷʝʪʩʷ PREN (Pitting Resistance Equivalent Number), ʢʦ-
ʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʠ ʩʨʘʚʥʠʪʴ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʥʝʨʞʘ-
ʚʝʶʱʠʭ ʩʪʘʣʝʡ, ʦʥ ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

PREN = %Cr + 3,3 ĭ %Mo + 16 ĭ %N,                                             (1) 
ʜʝʞ %Cr ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ ʧʦ ʤʘʩʩʝ; 
%Mo ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʠʙʜʝʥʘ ʧʦ ʤʘʩʩʝ; 
%N ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʧʦ ʤʘʩʩʝ. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʘʨʦʢ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʭʣʦʨʠʜʥʳʭ 

ʩʨʝʜʘʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ PREN. 
 

ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʞʦʡʞ ʥʙʩʧʣ ʦʞʩʟʙʛʞʷʲʞʢ ʪʫʙʤʡ ʝʤʸ ʨʩʡʥʞʦʸʞʥʴʮ ʛ ʮʤʧʩʡʝʦʴʮ ʪʩʞʝʙʮ 

ʅʙʩʣʙ ʪʫʙʤʡ Cr, % Mo, % PREN ʌʪʫʧʢʰʡʛʧʪʫʵ ʣ Cl- ʉʞʣʧʥʞʦʝʙʯʡʡ 

304 / 08ʍ18ʅ10 18 0 ~18 ʅʠʟʢʘʷ (ʜʦ 200 ppm) 
ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ 
ʙʘʩʩʝʡʥʦʚ 

316 / 03ʍ17ʅ14ʄ3 17 2,5 ~25 ʉʨʝʜʥʷʷ (ʜʦ 350 ppm) 
ɼʦʧʫʩʪʠʤʘ ʧʨʠ ʢʦʥʪʨʦʣʝ 
ʭʣʦʨʠʜʦʚ 

2205 (ʜʫʧʣʝʢʩ) 22 3,0 ~35 ɺʳʩʦʢʘʷ 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʙʘʩ-
ʩʝʡʥʦʚ 

2507 (ʩʫʧʝʨʜʫʧʣʝʢʩ) 25 4,0 ~40 ʆʯʝʥʴ ʚʳʩʦʢʘʷ 
ɼʣʷ ʦʩʦʙʦ ʘʛʨʝʩʩʠʚʥʳʭ 
ʫʩʣʦʚʠʡ 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʫʧʣʝʢʩʥʳʝ ʩʪʘʣʠ (2205) ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʥʘʠʣʫʯʰʝʝ ʩʦʯʝʪʘʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʥʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʨʝʜʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʜʦʚ. 

2.1.2. ɼʣʷ ʢʦʥʥʳʭ ʤʘʥʝʞʝʡ (ʘʤʤʠʘʯʥʳʝ ʩʨʝʜʳ) 
ɼʣʷ ʘʤʤʠʘʯʥʳʭ ʩʨʝʜ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʘʤʤʠʘʢʘ (ʩʫʭʦʡ ʠʣʠ ʚʣʘʞʥʳʡ) ʠ 

ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝ-
ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʪʘʣʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ, ʤʝʜʴ ʠ ʤʝʜʥʳʝ ʩʧʣʘʚʳ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʨʠ-
ʤʝʥʝʥʠʷ ʚ ʘʤʤʠʘʯʥʳʭ ʩʨʝʜʘʭ. 
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ʋʙʚʤʡʯʙ 2 
ʉʞʣʧʥʞʦʝʙʯʡʡ ʨʧ ʛʴʚʧʩʬ ʪʫʙʤʡ ʝʤʸ ʙʥʥʡʙʰʦʴʮ ʪʩʞʝ 

ʌʪʤʧʛʡʸ ʪʩʞʝʴ ʉʞʣʧʥʞʦʝʬʞʥʙʸ ʪʫʙʤʵ ʇʜʩʙʦʡʰʞʦʡʸ 

ʉʫʭʦʡ ʘʤʤʠʘʢ 304/304L ʕʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʘ 

ɺʣʘʞʥʳʡ ʘʤʤʠʘʢ 316/316L ʠʣʠ 2205 (ʜʫʧʣʝʢʩ) 
2205 ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ ʩʪʦʡ-
ʢʦʩʪʴ ʢ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘ-
ʥʠʶ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ 

ɸʤʤʠʘʢ + ʭʣʦʨʠʜʳ 2205 (ʜʫʧʣʝʢʩ) 
ɼʨʫʛʠʝ ʤʘʨʢʠ ʙʳʩʪʨʦ ʚʳʭʦʜʷʪ ʠʟ 
ʩʪʨʦʷ 

ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 321 (ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ) ʠʣʠ 2205 ʇʨʝʜʦʪʚʨʘʱʘʝʪ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ 

 
2.2 ɹʘʨʴʝʨʥʳʝ ʧʦʢʨʳʪʠʷ ʩ ʚʳʩʦʢʠʤʠ ʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʟʜʘʥʠʡ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʦʩʪʘʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʩʣʦʡʥʳʭ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʩʠʩʪʝʤ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ 
ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʤʝʞʜʫ ʤʝʪʘʣʣʦʤ ʠ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʦʡ. 

ʆʜʥʘʢʦ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʨʴʝʨʥʳʝ ʧʦʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʷʚʣʷʶʪʩʷ: 

1. ʧʦʪʝʨʷ ʘʜʛʝʟʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʚʣʘʛʦʡ; 
2. ʧʦʜʧʣʝʥʦʯʥʘʷ ʢʦʨʨʦʟʠʷ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʚ ʤʝʩʪʘʭ ʤʠʢʨʦʧʦʚʨʝʞʜʝʥʠʡ; 
3. ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʮʠʢʣʠʯʝʩʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; 
4. ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ: ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʧʦʢʩʠʜʥʳʝ ʧʦʢʨʳʪʠʷ ʤʦʛʫʪ ʧʦʜ-

ʚʝʨʛʘʪʴʩʷ ʦʤʳʣʝʥʠʶ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʤʤʠʘʢʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʩʪʘʨʝʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʨʳʪʠʡ ʩ ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʧʦʩʦʙ-
ʥʳʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʘʛʨʝʩʩʠʚʥʳʝ ʠʦʥʳ (ʭʣʦʨʠʜʳ, ʘʤʤʦʥʠʡ) ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩ ʤʝʪʘʣʣʦʤ [1, 5]. 

2.3 ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ + ʧʦʢʨʳʪʠʝ 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʙʘʨʴʝʨʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʟʘʱʠʪʦʡ. ʕʪʦ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʪʦʢʦʧʨʦʚʦʜʷʱʝʝ ʮʠʥʢʦʩʠʣʠʢʘʪʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʥʦʩʠʪʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝ-
ʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʫ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʮʠʥʢʦʩʠʣʠʢʘʪʥʦʝ ʧʦʢʨʳʪʠʝ ʚʳʧʦʣʥʷʝʪ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ ʬʫʥʢʮʠʠ: 

1. ʭʡʠʡʰʞʪʣʙʸ ʠʙʲʡʫʙ: ʩʦʟʜʘʸʪ ʤʝʞʬʘʟʥʳʡ ʩʣʦʡ ʤʝʞʜʫ ʤʝʪʘʣʣʦʤ ʠ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʦʡ; 
2. ʶʤʞʣʫʩʧʮʡʥʡʰʞʪʣʙʸ ʠʙʲʡʫʙ: ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʘʪʴ ʟʘʱʠʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʯʝʨʝʟ ʧʦʢʨʳʪʠʝ. 
ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʠʭ ʘʥʦʜʦʚ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪ-

ʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʨʘʟʨʫʰʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʠʟ-ʟʘ ʵʣʝʢʪʨʦʦʩʤʦʩʘ ʠ ʚʳʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʘ. ʇʨʝʜ-
ʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʚʦʜʷʱʝʛʦ ʧʦʢʨʳʪʠʷ, ʧʦʟʚʦʣʷʝʪ ʤʠ-
ʥʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ [3]. 

2.4 ɻʦʨʷʯʝʝ ʮʠʥʢʦʚʘʥʠʝ 
ɻʦʨʷʯʝʝ ʮʠʥʢʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ 

ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʮʠʥʢ 
ʬʦʨʤʠʨʫʝʪʩʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʮʠʥʢʦʤ ʠ ʩʪʘʣʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ: ʙʙʩʵʞʩʦʬʷ ʠʙʲʡ-
ʫʬ: ʧʣʦʪʥʳʡ ʩʣʦʡ ʮʠʥʢʘ ʠʟʦʣʠʨʫʝʪ ʩʪʘʣʴ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʧʩʧʫʞʣʫʧʩʦʬʷ (ʟʞʩʫʛʞʦʦʬʷ) ʠʙʲʡ-
ʫʬ: ʮʠʥʢ ʠʤʝʝʪ ʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʯʝʤ ʩʪʘʣʴ, ʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʦʢʨʳʪʠʷ 
ʢʦʨʨʦʜʠʨʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʱʠʱʘʷ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ; ʬʧʩʥʡʩʧʛʙʦʡʞ ʨʙʫʡʦʴ: ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʮʠʥʢʘ ʦʙʨʘʟʫʝʪʩʷ ʧʣʦʪʥʳʡ ʩʣʦʡ ʢʘʨʙʦʥʘʪʘ ʮʠʥʢʘ (ZnCO3), ʢʦʪʦʨʳʡ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ. 
ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʘʤʤʠʘʯʥʳʭ ʩʨʝʜʘʭ (ʱʝʣʦʯʥʳʭ) ʮʠʥʢʦʚʳʝ ʧʦʢʨʳʪʠʷ ʥʝ 
ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ [2]. 
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2.5 ʈʧʤʡʥʞʩʦʴʞ ʡ ʣʧʥʚʡʦʡʩʧʛʙʦʦʴʞ ʨʧʣʩʴʫʡʸ 
ɼʣʷ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʥʦʛʦʩʣʦʡʥʳʝ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ, 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʛʝʟʠʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʭʠʤʠʯʝʩʢʦʝ ʦʢʩʠʜʠ-
ʨʦʚʘʥʠʝ ʠʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʘʥʦʜʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʧʤʧʪʧʛʧʞ ʧʣʩʙʱʡʛʙʦʡʞ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʥʝʩʝʥʠʝ ʢʠʩʪʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʚʩʝ 
ʢʨʦʤʢʠ, ʩʚʘʨʥʳʝ ʰʚʳ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ) ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦʢʨʳʪʠʷ. 

2.6 ʃʧʦʪʫʩʬʣʫʡʛʦʴʞ ʥʞʫʧʝʴ ʠʙʲʡʫʴ 
ɼʣʷ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʤʝʶʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: 
1. ʛʝʨʤʝʪʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ï ʟʘʚʘʨʢʘ ʪʦʨʮʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʚʘʨʥʳʭ 

ʰʚʦʚ; 
2. ʠʩʢʣʶʯʝʥʠʝ ʱʝʣʝʚʳʭ ʟʘʟʦʨʦʚ ð ʱʝʣʠ ʠ ʟʘʟʦʨʳ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʠ ʠʥʠ-

ʮʠʘʮʠʠ ʢʦʨʨʦʟʠʠ; 
3. ʧʨʠʤʝʥʝʥʠʝ ʩʚʘʨʢʠ ʚʤʝʩʪʦ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ð ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʟʘʟʦʨʦʚ ʠ ʩʪʳʢʦʚ. 
2.6.1 ʀʙʲʡʫʙ ʪʛʙʩʦʴʮ ʪʧʞʝʡʦʞʦʡʢ 
ʉʚʘʨʥʳʝ ʰʚʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʟʦʥʘʤʠ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʜʝʬʝʢʪʳ ʩʚʘʨʢʠ (ʥʝʧʨʦʚʘʨʳ, ʧʦʨʳ, ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ) ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʘʤʠ 
ʠʥʠʮʠʘʮʠʠ ʢʦʨʨʦʟʠʠ. 

ʅʞʩʴ ʠʙʲʡʫʴ ʪʛʙʩʦʴʮ ʱʛʧʛ ʨʩʞʝʬʪʥʙʫʩʡʛʙʷʫ: ʚʳʧʦʣʥʝʥʠʝ ʩʚʘʨʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʘʪʪʝʩʪʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; ʧʘʩʩʠʚʘʮʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʦʩʣʝ ʩʚʘʨʢʠ ʜʣʷ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ ʦʢʩʠʜʥʦʛʦ ʩʣʦʷ; ʧʦʣʦʩʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦ-
ʢʨʳʪʠʡ. 

2.7 ʊʙʥʧʛʧʪʪʫʙʦʙʛʤʡʛʙʷʲʡʞʪʸ çʌʥʦʴʞè ʨʧʣʩʴʫʡʸ 
ʕʪʦ ʛʣʘʚʥʘʷ ʠʥʥʦʚʘʮʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ. ʋʯʝʥʳʝ ʋʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ (ʈʦʩʩʠʷ) ʩʦʚʤʝʩʪʥʦ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʩʦʟʜʘʣʠ ʤʠʢʨʦʢʘʧʩʫʣʳ ʜʠʘʤʝʪʨʦʤ ʚʩʝʛʦ 700 ʥʘʥʦʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 
ʠʥʛʠʙʠʪʦʨ ʢʦʨʨʦʟʠʠ (ʙʝʥʟʦʪʨʠʘʟʦʣ). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ: ʚ ʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ (ʢʨʘʩʢʫ, ʧʦʣʠʤʝʨ) ʚʥʝʜʨʷʶʪʩʷ ʤʠʢʨʦʩʢʦʧʠ-
ʯʝʩʢʠʝ ʢʘʧʩʫʣʳ, ʩʦʜʝʨʞʘʱʠʝ "ʣʝʯʘʱʝʝ" ʚʝʱʝʩʪʚʦ ï ʙʝʥʟʦʪʨʠʘʟʦʣ; ʢʦʛʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ ʚʦʟʥʠ-
ʢʘʝʪ ʤʠʢʨʦʪʨʝʱʠʥʘ ʠʣʠ ʮʘʨʘʧʠʥʘ, ʢʘʧʩʫʣʘ ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʩʦʜʝʨʞʠʤʦʝ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ, ʟʘʧʝʯʘʪʳʚʘʷ 
ʧʦʚʨʝʞʜʝʥʠʝ; ʵʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ (ʚʦʜʳ, ʭʣʦʨʠʜʦʚ, ʘʤʤʠʘʢʘ) ʢ ʤʝ-
ʪʘʣʣʫ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʨʨʦʟʠʶ ʥʘ ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ [6]. 

3 ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʥʞʫʧʝʧʛ ʠʙʲʡʫʴ 
ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʘʥʥʳʭ ʦ ʢʦʨʨʦʟʠʦʥʥʦʤ 

ʧʦʚʝʜʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʝʪʦʜʦʚ 
ʟʘʱʠʪʳ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʦʣʴʰʝʧʨʦʣʸʪʥʳʭ ʧʦʢʨʳʪʠʡ ʟʜʘʥʠʡ. ɺ ʪʘʙʣʠʮʫ 3 ʩʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 
ʘʥʘʣʠʟʘ. 

 
ʋʙʚʤʡʯʙ 3 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʥʞʫʧʝʧʛ ʠʙʲʡʫʴ 

ʅʞʫʧʝ ʠʙʲʡʫʴ 
ʖʭʭʞʣʫʡʛʦʧʪʫʵ 
ʛ ʚʙʪʪʞʢʦʙʮ (Clϖ) 

ʖʭʭʞʣʫʡʛʦʧʪʫʵ 
ʛ ʥʙʦʞʟʙʮ (NHϝ) 

ɽʧʤʜʧʛʞʰʦʧʪʫʵ 
ʇʫʦʧʪʡʫʞʤʵʦʙʸ 
ʪʫʧʡʥʧʪʫʵ 

ɽʬʨʤʞʣʪʦʙʸ ʪʫʙʤʵ 
2205 

ɺʳʩʦʢʘʷ (PREN 
35) 

ɺʳʩʦʢʘʷ (ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʢ ʂʈʅ) 

50+ ʣʝʪ ɺʳʩʦʢʘʷ 

ɹʬʪʫʞʦʡʫʦʙʸ ʪʫʙʤʵ 
316L 

ʉʨʝʜʥʷʷ (ʜʦ 350 

ppm Clϖ) 

ʉʨʝʜʥʷʷ (ʨʠʩʢ 
ʂʈʅ ʚʦ ʚʣʘʞʥʦʤ 

NHϝ) 
25-30 ʣʝʪ ʉʨʝʜʥʷʷ 

ʖʤʞʣʫʩʧʮʡʥʡʰʞʪʣʙʸ 
ʠʙʲʡʫʙ + ʨʧʣʩʴʫʡʞ 

ɺʳʩʦʢʘʷ (ʩʧʝʮʠ-
ʘʣʴʥʦ ʜʣʷ ʭʣʦʨʠʜ-
ʥʦʡ ʘʛʨʝʩʩʠʠ). 

 

ʂʦʩʚʝʥʥʦ ʚʳʩʦ-
ʢʘʷ 

15-20 ʣʝʪ ɺʳʰʝ ʩʨʝʜʥʝʛʦ 
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ʅʞʫʧʝ ʠʙʲʡʫʴ 
ʖʭʭʞʣʫʡʛʦʧʪʫʵ 
ʛ ʚʙʪʪʞʢʦʙʮ (Clϖ) 

ʖʭʭʞʣʫʡʛʦʧʪʫʵ 
ʛ ʥʙʦʞʟʙʮ (NHϝ) 

ɽʧʤʜʧʛʞʰʦʧʪʫʵ 
ʇʫʦʧʪʡʫʞʤʵʦʙʸ 
ʪʫʧʡʥʧʪʫʵ 

ɼʧʩʸʰʞʞ ʯʡʦʣʧʛʙ-
ʦʡʞ 

ɺʳʩʦʢʘʷ (ʜʣʷ ʫʛ-
ʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ) 

ʅʠʟʢʘʷ (ʥʝ ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʚ ʱʝ-
ʣʦʯʥʳʭ ʩʨʝʜʘʭ) 

40-65 ʣʝʪ ʉʨʝʜʥʷʷ 

ɼʞʩʥʞʫʡʠʙʯʡʸ ʨʧ-
ʤʧʪʫʞʢ 

ɺʳʩʦʢʘʷ (ʢʘʢ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʘʷ ʤʝ-

ʨʘ) 

ʆʛʨʘʥʠʯʝʥʥʘʷ 
(ʥʝ ʨʝʢʦʤʝʥʜʫ-
ʝʪʩʷ ʜʣʷ ʱʝʣʦʯ-
ʥʳʭ ʩʨʝʜ) 

ɿʘʚʠʩʠʪ ʦʪ ʦʩʥʦʚʥʦ-
ʛʦ ʤʝʪʦʜʘ 

ʅʠʟʢʘʷ 

çʌʥʦʴʞè ʨʧʣʩʴʫʡʸ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʩʘʤʦ-
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ + 
ʟʘʱʠʪʘ ʦʪ ʙʠʦʢʦʨʨʦ-
ʟʠʠ (ʜʦ 99.99% 

ʉʨʝʜʥʷʷ 

 
ɻʴʛʧʝ 
ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʦʣʴʰʝʧʨʦʣʸʪʥʳʭ ʧʦʢʨʳ-

ʪʠʡ ʟʜʘʥʠʡ ʠʟ ʢʨʫʛʣʳʭ ʪʨʫʙ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘʜ ʙʘʩʩʝʡʥʘʤʠ ʠ ʢʦʥʥʳʤʠ ʤʘʥʝʞʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʩʜʝ-
ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʊʨʞʯʡʭʡʣʙ ʣʧʩʩʧʠʡʧʦʦʴʮ ʪʩʞʝ ʧʨʩʞʝʞʤʸʞʫ ʛʴʚʧʩ ʥʙʫʞʩʡʙʤʙ. ɼʣʷ ʙʘʩʩʝʡʥʦʚ ʢʨʠʪʠʯʝ-
ʩʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ, ʜʣʷ ʢʦʥʥʳʭ ʤʘʥʝʞʝʡ ð ʚʦʟʜʝʡʩʪʚʠʝ ʘʤʤʠʘʢʘ ʠ ʨʠʩʢ 
ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ. ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʫʧʣʝʢʩʥʦʡ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 2205, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʩʪʦʡʢʦʩʪʴ ʢʘʢ ʢ 
ʭʣʦʨʠʜʥʦʡ, ʪʘʢ ʠ ʢ ʘʤʤʠʘʯʥʦʡ ʢʦʨʨʦʟʠʠ; 

2. ʃʧʦʪʫʩʬʣʫʡʛʦʴʞ ʫʩʞʚʧʛʙʦʡʸ ʣ ʫʩʬʚʰʙʫʴʥ ʶʤʞʥʞʦʫʙʥ ʡʥʞʷʫ ʣʩʡʫʡʰʞʪʣʧʞ ʠʦʙʰʞ-
ʦʡʞ. ʉʦʛʣʘʩʥʦ ʉʇ 28.13330.2017, ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ ʪʨʝʙʫʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʛʝʨ-
ʤʝʪʠʟʘʮʠʷ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʟʘʚʘʨʢʦʡ ʪʦʨʮʦʚ ʠ ʠʩʢʣʶʯʝʥʠʝʤ ʱʝʣʝʚʳʭ ʟʘʟʦʨʦʚ. ʅʝʚʳʧʦʣʥʝʥʠʝ 
ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʥʘʢʦʧʣʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʷʭ ʠ ʨʘʟʚʠʪʠʷ 
ʩʢʨʳʪʦʡ ʢʦʨʨʦʟʠʠ; 

3. ʀʙʲʡʫʙ ʪʛʙʩʦʴʮ ʪʧʞʝʡʦʞʦʡʢ ʸʛʤʸʞʫʪʸ ʨʩʡʧʩʡʫʞʫʦʧʢ ʠʙʝʙʰʞʢ. ɼʝʬʝʢʪʳ ʩʚʘʨʥʳʭ ʰʚʦʚ 
ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʮʝʥʪʨʘʤʠ ʠʥʠʮʠʘʮʠʠ ʢʦʨʨʦʟʠʠ.  

4. ɼʧʩʸʰʞʞ ʯʡʦʣʧʛʙʦʡʞ ʶʭʭʞʣʫʡʛʦʧ ʝʤʸ ʬʜʤʞʩʧʝʡʪʫʴʮ ʪʫʙʤʞʢ ʛ ʚʙʪʪʞʢʦʙʮ, ʦʧ ʧʜʩʙʦʡʰʞ-
ʦʧ ʛ ʙʥʥʡʙʰʦʴʮ ʪʩʞʝʙʮ. ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʥʳʭ ʤʘʥʝʞʝʡ (ʱʝʣʦʯʥʘʷ ʩʨʝʜʘ) ʧʨʠʤʝʥʝʥʠʝ ʮʠʥʢʦʚʳʭ ʧʦʢʨʳ-
ʪʠʡ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ; 

5. ʃʧʥʚʡʦʡʩʧʛʙʦʡʞ ʥʞʫʧʝʧʛ ʠʙʲʡʫʴ ʧʚʞʪʨʞʰʡʛʙʞʫ ʥʙʣʪʡʥʙʤʵʦʬʷ ʝʧʤʜʧʛʞʰ-
ʦʧʪʫʵ. ʆʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 
ʛʝʨʤʝʪʠʟʘʮʠʠ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʙʘʨʴʝʨʥʳʭ ʧʦʢʨʳʪʠʡ; 

ʈʞʩʪʨʞʣʫʡʛʦʴʥ ʦʙʨʩʙʛʤʞʦʡʞʥ ʝʙʤʵʦʞʢʱʡʮ ʡʪʪʤʞʝʧʛʙʦʡʢ ̫ ʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʪʨʫʙʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʠʥ-
ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ ʜʣʷ ʟʘʱʠʪʳ 
ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʢʣʠʯʝʩʢʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 
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ǰǭǡǯǤǫǤǬǬǺǤ ǲǰǪǭǡǧǾ ǧ ǮǯǧǬǵǧǮǺ 
ǮǯǭǤǩǱǧǯǭǡǟǬǧǾ ǷǩǭǪǻǬǺǴ ǦǣǟǬǧǨ 

Ǵǿȗȇȋȇ ǰǿȈȄȃ ǡǿȔȇȃȒȊȊǿ 
 ʘʩʧʠʨʘʥʪ  

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤ. ʇʘʪʨʠʩʘ ʃʫʤʫʤʙʳ 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʰʢʦʣʴ-
ʥʳʭ ʟʜʘʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʠ, ʠʥʢʣʶʟʠʚʥʳʭ 
ʧʦʜʭʦʜʦʚ ʠ ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʩʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʪʨʠ 
ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷ: ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʥʦ-
ʚʦʝ ʧʦʥʠʤʘʥʠʝ ʧʝʜʘʛʦʛʠʢʠ, ʘʢʮʝʥʪʠʨʫʶʱʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʟʜʝʩʴ ʨʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ, ʛʠʙʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, 
ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʵʚʦʣʶʮʠʠ ʰʢʦʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʙʦʩʥʦʚʘʥ ʧʝʨʝʭʦʜ ʦʪ ʞʸʩʪʢʦʡ ʢʣʘʩʩʥʦ-ʢʘʙʠʥʝʪʥʦʡ ʩʠʩʪʝʤʳ ʢ 
ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʤ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʠʥʜʠʚʠʜʫʘʣʠ-
ʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʨʠʥʮʠʧʦʚ ʦʪ-
ʢʨʳʪʦʡ ʰʢʦʣʳ ʠ ʫʯʸʪʫ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʐʢʦʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʧʨʠʥʮʠʧʳ, ʛʠʙʢʦʩʪʴ, ʪʨʘʥʩʬʦʨʤʘ-
ʮʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʮʠʬʨʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʥʢʣʶʟʠʚʥʦʩʪʴ. 
 

MODERN CONDITIONS AND PRINCIPLES OF SCHOOL BUILDING DESIGN 
 

Hashimi Sayed Wahidullah 
 

Abstract: The article analyzes the transformation of architectural and planning solutions for school buildings 
under the influence of modern educational technologies, digitalization, inclusive approaches, and sanitary 
requirements. Contemporary educational architecture must account for three transformative conditions: the 
digitalization of learning, the growing awareness of environmental issues, and a new understanding of 
pedagogy that emphasizes collaboration and student activity. This paper examines key design principles, 
including the flexibility of the spatial and planning structure, environmental sustainability, safety, and the 
integration of a digital environment. Using methods of comparative analysis and synthesis of leading 
international and domestic experience, the main directions in the evolution of school architecture are identified. 
The transition from a rigid classroom-based system to transformable, multifunctional educational environments 
that facilitate individualized learning and student socialization is substantiated. Recommendations are 
proposed for implementing the principles of the open school and for taking into account regional climatic and 
urban conditions. 
Keywords: School architecture, educational environment, principles, flexibility, transformation, design, digital 
technology, space, inclusivity. 

 
ɻʛʞʝʞʦʡʞ 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ XIX ʠ XX ʚʝʢʦʚ ʰʢʦʣʴʥʳʝ ʟʜʘʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʧʦ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʊʠʧʠʯʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʜʣʠʥʥʳʡ ʢʦʨʠʜʦʨ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʢʣʘʩʩʘʤʠ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ, 
ʮʝʥʪʨʘʣʴʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʦʬʠʩ ʠ ʦʪʜʝʣʴʥʳʡ ʩʧʦʨʪʟʘʣ ʠʣʠ ʘʢʪʦʚʳʡ ʟʘʣ, ʦʪʨʘʞʘʣʘ ʧʝʜʘʛʦʛʠʯʝ-
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ʩʢʫʶ ʬʠʣʦʩʦʬʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʜʠʩʮʠʧʣʠʥʝ ʠ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ ʦʪ ʫʯʠʪʝʣʷ ʢ ʫʯʝʥʠʢʫ. 
ʕʪʘ ʬʘʙʨʠʯʥʘʷ ʤʦʜʝʣʴ ʦʙʩʣʫʞʠʚʘʣʘ ʵʧʦʭʫ ʤʘʩʩʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʫʩʪʘʨʝʚ-
ʰʝʡ ʚ XXI ʚʝʢʝ. 

ʉʠʩʪʝʤʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʛʣʫʙʦʢʦʡ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʨʝʬʦʨʤʳ, ʩʚʷʟʘʥʥʦʡ 
ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤʫ ʧʦʜʭʦʜʫ, ʚʥʝʜʨʝʥʠʝʤ ʧʨʦʝʢʪʥʳʭ ʠ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʝʪʦʜʦʚ, ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʚʩʝʭ ʫʯʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʪʨʘʛʠ-
ʚʘʶʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʨʭʠʪʝʢʪʫʨʫ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ. ɿʜʘʥʠʝ ʰʢʦʣʳ 
ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʧʨʦʩʪʦ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʫʨʦʢʦʚ, ʦʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʩʪʨʫʤʝʥʪ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʬʘʢʪʦʨ ʟʜʦʨʦʚʴʷ ʠ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ. ʆʜʥʘʢʦ ʩʫʱʝ-
ʩʪʚʫʶʱʠʡ ʬʦʥʜ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ (ʚ ʩʨʝʜʥʝʤ 60% ʰʢʦʣ ʧʦʩʪʨʦʝʥʦ ʜʦ 1990-ʭ ʛʦʜʦʚ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʤʦʨʘʣʴʥʳʤ ʫʩʪʘʨʝʚʘʥʠʝʤ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʜʝʬʠʮʠʪʦʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 
ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʢʣʶʟʠʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫ-
ʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʠʧʦʚʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 
ʰʢʦʣ, ʦʪʚʝʯʘʶʱʠʭ ʚʳʟʦʚʘʤ XXI ʚʝʢʘ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠ 
ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨʳ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʵʚʦ-
ʣʶʮʠʠ[1,2]. 

ʅʞʫʧʝʴ ʡ ʥʙʫʞʩʡʙʤʴ 
ɺ ʦʩʥʦʚʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʘʥʘʣʠʟ ʠ 

ʦʙʦʙʱʝʥʠʝ ʥʘʫʯʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʜʘʥʠʡ. ʀʩʧʦʣʴʟʫʝʤʳʝ 
ʤʝʪʦʜʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 
ʦʙʦʙʱʝʥʠʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʘʨʭʠʚʥʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ. 

 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 
ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʜʠʟʘʡʥ ʰʢʦʣ ʨʝʰʠʪʝʣʴʥʦ ʦʪʦʰʸʣ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʠʜʦʨ-

ʥʳʭ ʤʦʜʝʣʝʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʰʝʩʪʴ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ-
ʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʇʨʠʥʮʠʧ ʛʠʙʢʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʆʪʢʘʟ ʦʪ ʢʦʨʠʜʦʨʥʦ-ʢʣʘʩʩʥʦʡ ʩʠʩʪʝ-
ʤʳ ʚ ʧʦʣʴʟʫ ʦʪʢʨʳʪʳʭ ʧʣʘʥʠʨʦʚʦʢ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʈʝʘʣʠʟʫʝʪʩʷ 
ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʜʚʠʞʥʳʭ ʠ ʩʢʣʘʜʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ (ʘʢʫʩʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʭ ʠʣʠ ʠʟʦʣʠʨʫʶʱʠʭ); 
ʤʦʜʫʣʴʥʫʶ ʤʝʙʝʣʴ ʥʘ ʢʦʣʸʩʠʢʘʭ; ʤʥʦʛʦʮʚʝʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʝʢʨʝʘʮʠʠ, ʙʠʙʣʠʦʪʝʢʫ ʠ 
ʟʦʥʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3].  

ʇʨʠʥʮʠʧ ʟʜʦʨʦʚʴʝ ʩʙʝʨʝʞʝʥʠʷ ʠ ʢʦʤʬʦʨʪʘ: ɺʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ: ʬʠʟʠʯʝʩʢʫʶ (ʦʧʪʠʤʘʣʴ-
ʥʘʷ ʠʥʩʦʣʷʮʠʷ ʥʝ ʤʝʥʝʝ 2,5 ʯʘʩʦʚ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʫʯʝʙʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʥʦʨʤʠʨʦʚʘʥʥʦʝ 
ʦʩʚʝʱʝʥʠʝ LED ʩ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 4000ï5000K, ʢʘʯʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ 
ʠ ʬʠʣʴʪʨʘʮʠʝʡ PM2.5, ʘʢʫʩʪʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ  ʩʥʠʞʝʥʠʝ ʨʝʚʝʨʙʝʨʘʮʠʠ ʜʦ 0,5ï0,8 ʩ), ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴ-
ʥʫʶ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʢʦʡʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ, ʦʟʝʣʝʥʝʥʠʝ, ʚʠʜʦʚʳʝ ʪʦʯʢʠ ʥʘ ʧʨʠʨʦʜʫ); ʵʨʛʦʥʦʤʠʯʝ-
ʩʢʫʶ (ʨʝʛʫʣʠʨʫʝʤʘʷ ʧʦ ʚʳʩʦʪʝ ʤʝʙʝʣʴ, ʥʘʣʠʯʠʝ ʟʦʥ ʨʝʣʘʢʩʘʮʠʠ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʢʘʣʦʜʨʦ-
ʤʳ, ʤʷʛʢʠʝ ʧʦʣʳ, ʠʛʨʦʚʳʝ ʭʦʣʣʳ). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢ ʚʳʙʦʨʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʩ ʥʠʟʢʦʡ ʵʤʠʩʩʠʝʡ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [4,5]. 

ʇʨʠʥʮʠʧ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ, ʵʚʘʢʫʘʮʠʦʥʥʳʝ ʚʳʭʦʜʳ), ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʩ ʨʘʟʛʨʘ-
ʥʠʯʝʥʠʝʤ ʟʦʥ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʩʝʪʠʪʝʣʝʡ; ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʘʩʩʠʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʦʩʪʝʢ-
ʣʸʥʥʳʝ ʨʝʢʨʝʘʮʠʠ ʠ ʢʦʨʠʜʦʨʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʩʣʝʧʳʝ ʟʦʥʳ; ʟʘʱʠʪʫ ʦʪ ʫʛʨʦʟ ʫʧʨʘʚʣʷʝʤʳʝ ʚʲʝʟʜʳ, ʘ 
ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʛʝʥʥʳʤ ʫʛʨʦʟʘʤ (ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʠʟʦʣʷʮʠʠ ʵʪʘʞʝʡ/ʢʣʘʩʩʦʚ ʧʨʠ ʵʧʠʜʝ-
ʤʠʷʭ, ʋʌ-ʨʝʮʠʨʢʫʣʷʪʦʨʳ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ). ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʩʝʡʩʤʦʩʪʦʡʢʦʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [6]. 

ʇʨʠʥʮʠʧ ʦʪʢʨʳʪʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʦʮʠʫʤʦʤ. ʐʢʦʣʘ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʤʠʢʨʦʨʘʡʦʥʘ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʟʦʥ, ʜʦʩʪʫʧʥʳʭ ʚ ʥʝ ʫʯʝʙʥʦʝ ʚʨʝʤʷ, ʩʧʦʨʪʠʚʥʳʡ ʙʣʦʢ (ʙʘʩʩʝʡʥ, ʟʘʣʳ) ʩ ʦʪ-
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ʜʝʣʴʥʳʤ ʚʭʦʜʦʤ ʩ ʫʣʠʮʳ, ʘʢʪʦʚʳʡ ʟʘʣ, ʙʠʙʣʠʦʪʝʢʘ, ʢʨʫʞʢʦʚʳʝ ʤʘʩʪʝʨʩʢʠʝ [7]. ʇʨʠ ʵʪʦʤ ʨʝʰʘʝʪʩʷ ʟʘ-
ʜʘʯʘ ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʦʪʦʢʠ ʫʯʘʱʠʭʩʷ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʫʨʦʢʦʚ, ʥʦ 
ʧʦʩʣʝ ʵʪʦʛʦ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʙʦʪʘʶʪ ʜʣʷ ʞʠʪʝʣʝʡ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʨʝʘʣʠʟʦʚʘʥ ʚ ʰʢʦʣʝ ˉ 
1518 ʛ. ʄʦʩʢʚʳ (ʧʨʦʝʢʪ 2021 ʛ.) ʠ ʚ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʘʭ (ʐʢʦʣʘ 800) ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ. 

 

 
                 ʉʡʪ.1. ʑʣʧʤʙ ˊ 1518 ʜ. ʅʧʪʣʛʙ            ʉʡʪ. 2. ʑʣʧʤʙ 800, ʆʡʟʦʡʢ ʆʧʛʜʧʩʧʝ 

 
ʇʨʠʥʮʠʧ ʠʥʢʣʶʟʠʚʥʦʩʪʠ: ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʙʘʨʴʝʨʥʦʡ ʩʨʝʜʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʦʪ ʧʘʥʜʫ-

ʩʦʚ ʠ ʧʦʜʲʸʤʥʠʢʦʚ ʜʦ ʪʘʢʪʠʣʴʥʳʭ ʫʢʘʟʘʪʝʣʝʡ ʠ ʟʚʫʢʦʚʦʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʠʡ 
ʫʨʦʚʝʥʴ ʩʦʟʜʘʥʠʝ ʨʝʩʫʨʩʥʳʭ ʢʣʘʩʩʦʚ ʜʣʷ ʜʝʪʝʡ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ (ʩʥʠʞʝʥʥʳʡ 
ʫʨʦʚʝʥʴ ʰʫʤʘ, ʩʧʝʮʠʘʣʴʥʘʷ ʮʚʝʪʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ, ʩʝʥʩʦʨʥʳʝ ʢʦʤʥʘʪʳ) ʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʧʦʜʜʝʨʞʢʘ 
ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʝʨʝʜʚʠʞʝʥʠʷ (ʰʠʨʠʥʘ ʢʦʨʠʜʦʨʦʚ ʥʝ ʤʝʥʝʝ 2,4 ʤ ʜʣʷ ʨʘʟʲʝʟʜʘ ʢʦʣʷʩʦʢ). 

ʇʨʠʥʮʠʧ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: 
ʦʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʷ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʘʩʩʠʚʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ ʚ ʟʠʤʥʠʡ ʧʝ-
ʨʠʦʜ ʠ ʟʘʪʝʥʝʥʠʷ ʚ ʣʝʪʥʠʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʸʥʳʭ ʢʨʳʰ ʠ ʬʘʩʘʜʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʴ ʠ ʣʠʚ-
ʥʝʚʦʛʦ ʩʪʦʢʘ; ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʜʣʷ ʧʦʣʠʚʘ; ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢ-
ʮʠʠ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʥʝ ʤʝʥʝʝ 3,2 ʤĮĿÁʉ/ɺʪ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ) . 

ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʝʞʜʫ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 
ʧʨʠʥʮʠʧʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ (ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʝʙʫʶʪ 
ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʘ), ʪʘʢ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ɻʣʘʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʛʠʙʢʦʩʪʴʶ 
ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ (ʦʪʢʨʳʪʳʝ ʟʦʥʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʰʫʤʦ-
ʚʦʡ ʬʦʥ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʜʝʪʝʡ). ʈʝʰʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʟʦ-
ʥʠʨʦʚʘʥʠʷ ʧʦ ʘʢʫʩʪʠʯʝʩʢʦʤʫ ʢʦʤʬʦʨʪʫ, ʚʳʜʝʣʝʥʠʝ ʪʠʭʠʭ ʟʦʥ (ʙʠʙʣʠʦʪʝʢʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ), 
ʘʢʪʠʚʥʳʭ (ʧʨʦʝʢʪʥʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʩʪʦʣʦʚʳʝ) ʠ ʧʝʨʝʛʦʚʦʨʥʳʭ (ʥʠʰʠ ʚ ʨʝʢʨʝʘʮʠʷʭ) ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 
ʟʚʫʢʦʠʟʦʣʷʮʠʠ. ɺʪʦʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʟʜʦʨʦʚʴʝ ʩʙʝʨʝʞʝʥʠʝʤ (ʛʝʨʤʝ-

ʪʠʯʥʳʝ ʟʜʘʥʠʷ ʩ ʥʠʟʢʠʤ ʚʦʟʜʫʭʦʦʙʤʝʥʦʤ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴ COϜ). ʇʨʝʦʜʦʣʝʚʘʝʪʩʷ ʯʝʨʝʟ ʤʝʭʘʥʠʯʝ-
ʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʠ ʜʘʪʯʠʢʘʤʠ COϜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʦʨ-
ʤʘʪʠʚʥʳʡ ʚʦʟʜʫʭʦʦʙʤʝʥ (ʥʝ ʤʝʥʝʝ 16 ʤį/ʯ ʥʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ). ʊʨʝʪʴʝ ʧʨʦʪʠʚʦʨʝʯʠʝ 
ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʛʠʙʢʠʭ ʠ ʠʥʢʣʶʟʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʰʢʦʣʳ ʩʦ-
ʩʪʘʚʣʷʝʪ 50ï70 ʣʝʪ, ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʢʫʧʘʶʪʩʷ ʯʝʨʝʟ ʫʣʫʯʰʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ (ʧʦ 
ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ OCED, ʥʘ 12ï15%), ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʥʘ 20ï25% ʟʘ ʩʯʸʪ ʟʜʦʨʦʚʴʝ 
ʩʙʝʨʝʞʝʥʠʷ) ʠ ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ (ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 
30ï40%) [8,9,10].  

ʀʙʣʤʷʰʞʦʡʞ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʰʢʦʣʴʥʳʭ ʟʜʘʥʠʡ ʧʝʨʝʭʦʜʠʪ ʦʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ʢ ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʤ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʤʦʜʝʣʷʤ. ʆʩʥʦʚʥʳʤʠ 
ʧʨʠʥʮʠʧʘʤʠ ʷʚʣʷʶʪʩʷ: ʛʠʙʢʦʩʪʴ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚʘ-
ʨʠʘʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʮʝʥʘʨʠʠ; ʟʜʦʨʦʚʴʝ ʩʙʝʨʝʞʝʥʠʝ ʢʘʢ ʢʦʤʧʣʝʢʩ ʬʠʟʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ; ʙʝʟʦʧʘʩʥʦʩʪʴ; ʦʪʢʨʳʪʦʩʪʴ; ʠʥʢʣʶʟʠʚʥʦʩʪʴ; ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝ-






































































