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ɸʅɸʃʀɿ ʄɽʊɸʇʈɽɼʄɽʊʅʓʍ ʈɽɿʋʃʔʊɸʊʆɺ (ʄʇʈ) ʇʆ 

ʀʅʌʆʈʄɸʊʀʂɽ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ɽɻʕ 

 

ɹʘʨʩʫʢʦʚʘ ʄ.ʄ. 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ48è ʛʦʨʦʜ ʆʨʝʥʙʫʨʛ 

 

ɸʥʘʣʠʟ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʄʇʈ) ʧʦ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʚ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2026 ʛʦʜʫ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʦʙʥʦʚʣʝʥʥʳʭ 

ʌɻʆʉ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʌʆʇ), ʢʦʪʦʨʳʝ 

ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ 

(ʋʋɼ) ʯʝʨʝʟ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʤʝʪʘ. 

ʄʝʪʘʧʨʝʜʤʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚʢʣʶʯʘʶʪ ʪʨʠ ʛʨʫʧʧʳ 

ʋʋɼ: 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʚʢʣʶʯʘʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ (ʧʦʠʩʢ, 

ʘʥʘʣʠʟ, ʦʪʙʦʨ), ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ 

ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʫʤʝʥʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʩʦʟʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ (ʚ ʪʘʙʣʠʮʘʭ, ʙʘʟʘʭ 

ʜʘʥʥʳʭ ʠʣʠ ʢʦʜʝ). 

ʈʝʛʫʣʷʪʠʚʥʳʝ: ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʘʚʠʪʴ ʮʝʣʠ, ʧʣʘʥʠʨʦʚʘʪʴ ʵʪʘʧʳ 

ʨʘʙʦʪʳ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤ ʠʣʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʦʚ) ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʘʤʦʢʦʥʪʨʦʣʴ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ: ʥʘʚʳʢʠ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʊ-ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʧʝʮʠʬʠʢʘ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʤʝʪʘʧʨʝʜʤʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʠʥʬʦʨʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʂʊ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ (ʚ ʯʘʩʪʠ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ 

ʪʝʢʩʪʘʤʠ). ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ: ʧʨʝʜʤʝʪ ʫʯʠʪ ʧʝʨʝʚʦʜʠʪʴ ʟʘʜʘʯʠ ʠʟ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʥʘ ʷʟʳʢ 

ʤʦʜʝʣʝʡ, ʯʪʦ ʧʨʠʤʝʥʠʤʦ ʚ ʣʶʙʦʡ ʥʘʫʢʝ. 

ɸʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʩʪʝʤʥʦʤʫ 

ʧʦʜʭʦʜʫ ʠ ʧʦʰʘʛʦʚʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. 

ʂʘʢ ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ  ʠʥʬʦʨʤʘʪʠʢʝ ʘʥʘʣʠʟʠʨʫʷ 

ʨʝʟʫʣʴʪʘʪʳ 2024-2025 ʛʛ. ʚʠʜʠʤ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʀʊ-ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʨʝʜʠ 

ʜʝʚʫʰʝʢ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʀʀ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ 

ʫʯʠʪʝʣʝʡ ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʠʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʇʈ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʫʯʘʱʠʭʩʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʯʠʩʣʘ ʜʝʚʦʯʝʢ. ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʫ 

ʧʝʜʘʛʦʛʦʚ ʚʳʟʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʛʦʜʘʤ ʦʙʫʯʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʌʆʇ. 

ɺ ʂʀʄ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʥʝ ʚʢʣʶʯʝʥʳ ʟʘʜʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʩʪʦʛʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ, ʚʝʣʠʯʠʥ, ʧʨʘʚʠʣ (ʪʘʢʠʝ ʟʘʜʘʥʠʷ ʩʣʠʰʢʦʤ 

ʧʨʦʩʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ) [2].  

ʈʝʟʫʣʴʪʘʪʳ 2025 ʛʦʜʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʚʳʧʫʩʢʥʠʢʘʤ ʵʬʬʝʢʪʠʚʥʦ 
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ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʫʯʘʱʠʝʩʷ ʚʩʝʭ ʛʨʫʧʧ ʧʦʜʛʦʪʦʚʢʠ ʩʧʨʘʚʣʷʣʠʩʴ ʩ ʣʠʥʠʷʤʠ ʟʘʜʘʥʠʡ ʥʘ ʙʘʟʦʚʦʤ 

ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ, ʧʨʦʷʚʣʷʷ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʣʦʩʴ ʚʣʘʜʝʥʠʝ 

ʧʦʥʷʪʠʷʤʠ, ʚʳʧʦʣʥʝʥʦ ʚʳʧʫʩʢʥʠʢʘʤʠ ʨʝʛʠʦʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʩʚʦʝʥʠʠ ʤʝʪʘʧʨʝʜʤʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʘʟʦʚʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʂɽɻʕ ʩʪʘʙʠʣʴʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

3ʭ ʣʝʪ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʥʘʣʠʟ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʟʘʜʘʥʠʷ 1, 4, 13 ʠ 

ʜʨ.) [1]. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʶʙʦʛʦ ʠʟ ʟʘʜʘʥʠʡ ʂʀʄ ʦʪ ʵʢʟʘʤʝʥʫʝʤʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʨʝʰʠʪʴ ʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ: ʣʠʙʦ ʧʨʷʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʦʝ ʧʨʘʚʠʣʦ, 

ʘʣʛʦʨʠʪʤ, ʫʤʝʥʠʝ, ʣʠʙʦ ʚʳʙʨʘʪʴ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʫʯʝʥʥʳʭ ʧʦʥʷʪʠʡ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʠ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʚ ʠʟʚʝʩʪʥʦʡ ʠʣʠ ʥʦʚʦʡ 

ʩʠʪʫʘʮʠʠ. 

ɺ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʦʩʦʙʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʟʘʜʘʥʠʷ ˉˉ 5, 6, 9, 17, 24, 

25, 26. [1] 

ʅʝʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʧʨʦʙʝʣʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ 

ʜʦʧʫʩʢʘʶʪʩʷ ʦʰʠʙʢʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʠʟʢʫʶ ʯʠʪʘʪʝʣʴʩʢʫʶ 

ʢʦʤʧʝʪʝʥʮʠʶ ʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦʝ ʧʨʦʯʪʝʥʠʝ ʪʝʢʩʪʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʚ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʘʱʠʝʩʷ ʦʧʠʨʘʣʠʩʴ ʥʘ 

ʦʞʠʜʘʝʤʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʜʘʥʠʡ, ʩʪʨʝʤʷʩʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʩʠʣʠʷ, ʨʝʰʘʣʠ 

ʟʘʜʘʯʠ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʥʘ ʫʨʦʢʘʭ.  

ʊʠʧʠʯʥʳʝ ʦʰʠʙʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʣʘʙʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ: ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʥʝʚʝʨʥʦʤʫ ʦʪʚʝʪʫ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʣʘʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢ ʢʘʢ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʥʦʩʠʪ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʪʦ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʷ 

ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʠ ʚʝʨʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʭ ʠʩʪʠʥʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ˉ 24, ˉ 26, ˉ 27 ʥʝʦʙʭʦʜʠʤʦ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ 

ʢʨʝʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʪʦʣʴʢʦ ʧʨʠ 

ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ. [1]  

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʦʚʣʘʜʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʨʝʛʫʣʷʪʠʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʘʤ ʥʝ ʭʚʘʪʠʣʦ ʚʨʝʤʝʥʠ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʨʝʰʝʥʠʡ 

ʟʘʜʘʥʠʡ ˉ 26, ˉ27. [1] 

ʊʝʤʳ ʠʟ ʠʥʬʦʨʤʘʪʠʢʠ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚʦ ʤʥʦʛʠʝ ʰʢʦʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʪʘʢ 

ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʤʝʪʘʜʠʩʮʠʧʣʠʥʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʦʙʨʘʙʦʪʢʫ 
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ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʤʝʪʳ, ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ: 

V ʄʘʪʝʤʘʪʠʢʘ. 

ʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ. ʇʝʨʝʚʦʜ ʯʠʩʝʣ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ ʪʨʝʙʫʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʫ ʩʦ ʩʪʝʧʝʥʷʤʠ.  

ʃʦʛʠʢʘ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʜʠʟʲʶʥʢʮʠʷ, ʢʦʥʲʶʥʢʮʠʷ, ʠʥʚʝʨʩʠʷ, 

ʠʤʧʣʠʢʘʮʠʷ ʠ ʜʨ.).  

ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. ʈʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪʘʙʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʥʘʧʨʠʤʝʨ, Excel).  

ʂʦʤʙʠʥʘʪʦʨʠʢʘ. ʇʝʨʝʙʦʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢʘʢ ʵʣʝʤʝʥʪ ʢʦʤʙʠʥʘʪʦʨʠʢʠ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʦʙʣʘʩʪʠ 

ʤʘʪʝʤʘʪʠʢʠ, ʛʝʦʤʝʪʨʠʠ, ʬʠʟʠʢʠ.  

V ʌʠʟʠʢʘ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʜʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ. 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ.  

ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʝʢʮʠʠ, ʚʝʢʪʦʨʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʘʛʥʠʪʥʳʭ ʠ 

ʣʘʟʝʨʥʳʭ ʜʠʩʢʘʭ.  

V ɹʠʦʣʦʛʠʷ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʫʨʘʚʴʠʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ.  

ʉʨʘʚʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ.  

V ʀʩʪʦʨʠʷ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫʩʪʨʦʡʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ.  

V ʀɿʆ (ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ). 

ʎʚʝʪʦʚʳʝ ʤʦʜʝʣʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ.  

ʈʘʙʦʪʘ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʠ ʢʦʜʠʨʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

V ʈʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ. 

ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʥʘʙʦʨʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ.  

ʉʦʟʜʘʥʠʝ ʚʝʙ-ʩʪʨʘʥʠʮ. ʀʥʪʝʛʨʘʮʠʷ ʩ ʨʫʩʩʢʠʤ ʠ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʩ ʤʫʟʳʢʦʡ ʠ ʀɿʆ.  

ʇʦʥʠʤʘʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʚʣʘʜʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  

V ɻʝʦʛʨʘʬʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʠʟʫʯʝʥʠʷ 

ʛʝʦʛʨʘʬʠʠ.  ʊʘʙʣʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʦʪʨʘʩʣʝʚʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʠ ʪ. ʜ..  

V ʆʙʱʝʩʪʚʦʟʥʘʥʠʝ (ʚʢʣʶʯʘʷ ʵʢʦʥʦʤʠʢʫ ʠ ʧʨʘʚʦ). 
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ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʠ ʧʨʦʙʣʝʤʳ ʝʛʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʀʀ, 

ʛʣʦʙʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʝʤʝʡʥʦʛʦ ʙʶʜʞʝʪʘ, 

ʙʶʜʞʝʪʘ ʫʯʨʝʞʜʝʥʠʷ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʉʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʘ ʪʘʢʞʝ ʙʘʟ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʚʠʜʳ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ.  

V ʍʠʤʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʩʣʦʞʥʳʭ ʬʦʨʤʫʣ. 

V ʄʫʟʳʢʘ. 

ʊʝʤʘ çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠè ʩʚʷʟʘʥʘ ʩ ʢʦʜʠʨʦʚʘʥʠʝʤ 

ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ, ʚ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʘ ʪʘʢʞʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʝʪʦʜʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ / 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ "ʈʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ" 

https://rcro56.orb.ru/documents/reports/305838/ 

2. ʉ.ʉ. ʂʨʳʣʦʚ çʄɽʊʆɼʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀ ʜʣʷ ʫʯʠʪʝʣʝʡ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ ʫʯʘʩʪʥʠʢʦʚ ɽɻʕ 2025 

ʛʦʜʘ ʧʦ ʀʅʌʆʈʄɸʊʀʂɽè https://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-

materialy/2025/inf_mr_2025.pdf 
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ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʁ ɸʅɸʃʀɿ ɺ 

ʋʏɽɹʅʓʍ ʇʈʆɻʈɸʄʄɸʍ: ɺʓɿʆɺʓ ʀ ʄɽʊʆɼʀʏɽʉʂʀɽ ʈɽʐɽʅʀʗ  

 

ɹʝʟʙʦʨʦʜʥʠʢʦʚʘ ʈ.ʄ., ʢʘʥʜ. ʢɻʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʉɻɸ) ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʵʪʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ: ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʨʘʙʦʪʳ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʣʦʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʥʪʝʛʨʘʮʠʠ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʵʪʘʧʥʦʝ ʚʢʣʶʯʝʥʠʝ ʤʦʜʫʣʝʡ 

ʉɻɸ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʫʨʩʳ, ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʢʪʠʢʫʤʦʚ ʥʘ ʘʢʪʫʘʣʴʥʳʭ ʨʝʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʨʘʙʦʪʢʦʡ, ʘʥʘʣʠʟʦʤ, ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʉɻɸ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʦʪʚʝʯʘʷ ʥʘ ʟʘʧʨʦʩʳ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʘ IT-

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɻʀʉ), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʘʥʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ. ʆʪ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʧʠʜʝʤʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ ʠ ʘʥʘʣʠʟʘ ʨʳʥʢʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ï ʚʝʟʜʝ ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʥʝ ʧʨʦʩʪʦ ʨʘʙʦʪʘʪʴ ʩ 

çʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠè, ʘ ʧʦʥʠʤʘʪʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʦʥʪʝʢʩʪ ʠ ʧʨʠʤʝʥʷʪʴ 

ʢʦʨʨʝʢʪʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ (ʉɻɸ) - ʵʪʦ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʦʙʣʘʩʪʴ ʥʘ ʩʪʳʢʝ ʩʪʘʪʠʩʪʠʢʠ, ʛʝʦʛʨʘʬʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʫʯʘʶʱʘʷ ʤʝʪʦʜʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʣʦʞʝʥʠʝʤ. ɽʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚʢʣʶʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʶ (ʠʥʜʝʢʩʳ ʄʦʨʘʥʘ, ɻʵʨʠ), ʢʨʠʛʠʥʛ, ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʩ 



1304 

 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʣʘʛʘʤʠ, ʘʥʘʣʠʟ ʪʦʯʝʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨʫʛʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʵʪʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʉɻɸ 

ʟʘʯʘʩʪʫʶ ʦʩʪʘʝʪʩʷ ʥʘ ʧʝʨʠʬʝʨʠʠ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʆʇ) ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʀʊ. ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʪʨʘʜʠʮʠʦʥʥʦ 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʘʣʛʦʨʠʪʤʘʭ ʠ 

ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʫʧʫʩʢʘʷ ʠʟ ʚʠʜʫ ʧʨʠʢʣʘʜʥʦʡ ʘʩʧʝʢʪ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ. ɺʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʨʝʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠʟ 

ʩʝʢʪʦʨʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʬʠʥʘʥʩʦʚ, ʨʠʪʝʡʣʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʛʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ - ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʠʥʪʝʛʨʘʮʠʠ ʉɻɸ ʚ ʆʇ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ IT-

ʧʨʦʬʠʣʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʦʡ, ʩʣʦʞʥʦʡ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʪʦʷʚʰʠʝʩʷ ʫʯʝʙʥʳʝ ʧʣʘʥʳ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʨʘʟʨʳʚ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ-ʤʘʪʝʤʘʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʯʘʩʪʦ ʩʣʘʙʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʥʦʚʳ (ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʝʢʮʠʠ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ), ʘ ʩʪʫʜʝʥʪʳ-ʛʝʦʛʨʘʬʳ ʠʣʠ ʵʢʦʣʦʛʠ ʠʩʧʳʪʳʚʘʶʪ 

ʜʝʬʠʮʠʪ ʚ ʫʛʣʫʙʣʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʥʘʥʠʷʭ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ çʤʦʩʪè, ʥʝ ʧʝʨʝʛʨʫʞʘʷ ʢʫʨʩ ʠʟʣʠʰʥʠʤʠ 

ʜʝʪʘʣʷʤʠ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ.  

ɺʦ-ʚʪʦʨʳʭ, ʠʤʝʝʪʩʷ ʜʝʬʠʮʠʪ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝ 

ʥʘʧʠʩʘʥʳ ʜʣʷ ʛʝʦʛʨʘʬʦʚ, ʵʢʦʣʦʛʦʚ ʠʣʠ ʵʢʦʥʦʤʠʩʪʦʚ. ʅʝ ʭʚʘʪʘʝʪ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ 

ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ, ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʠʥʪʝʛʨʘʮʠʶ ʩ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ï ʪʦ ʝʩʪʴ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʜʣʷ 

ʙʫʜʫʱʠʭ ʤʘʪʝʤʘʪʠʢʦʚ-ʘʥʘʣʠʪʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

ɺ-ʪʨʝʪʴʠʭ,  ʵʪʦ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: ʚʝʜʫʱʠʡ ʢʫʨʩʘ ʜʦʣʞʝʥ 

ʩʦʚʤʝʱʘʪʴ ʵʢʩʧʝʨʪʠʟʫ ʚ ʩʪʘʪʠʩʪʠʢʝ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ɺ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ IT-ʜʝʧʘʨʪʘʤʝʥʪʘʭ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ - 

ʨʝʜʢʦʩʪʴ. ʕʪʦ ʪʨʝʙʫʝʪ ʣʠʙʦ ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤʝʶʱʝʛʦʩʷ ʩʦʩʪʘʚʘ, ʣʠʙʦ 

ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʘʢʪʠʢʦʚ ʠʟ ʠʥʜʫʩʪʨʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʩʣʦʞʥʦʩʪʷʤʠ.  

ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʧʨʠ ʚʳʙʦʨʝ ʧʦʭʦʜʷʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʉɻɸ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʦʤʥʦ: ʦʪ 

ʪʷʞʝʣʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ɻʀʉ (ArcGIS) ʜʦ ʦʪʢʨʳʪʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ Python 

(geopandas, pySAL, rasterio) ʠ R (sf, sp, raster, gstat), ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʉʋɹɼ (PostGIS). ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠ ʘʢʪʫʘʣʝʥ ʜʣʷ ʨʳʥʢʘ, ʠ ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʩʚʦʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ, ʷʚʣʷʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ. 
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ʀ ʥʘʢʦʥʝʮ, ʚʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʢʫʨʩʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʪʘʢ ʢʘʢ 

ʪʨʝʙʫʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʘʩʦʚ ʧʦ ʜʨʫʛʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ ʝʛʦ 

ʮʝʥʥʦʩʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʛʠʙʢʠʝ ʤʦʜʝʣʠ ʠʥʪʝʛʨʘʮʠʠ: ʦʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʫʨʩʘ ʧʦ 

ʚʳʙʦʨʫ ʜʦ ʩʠʩʪʝʤʳ ʚʢʨʘʧʣʝʥʥʳʭ ʤʦʜʫʣʝʡ. 

ʀʟʫʯʝʥʠʝ ʉɻɸ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʚʳʧʫʩʢʥʠʢʘ 

ʩʣʝʜʫʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʇʂ): 

ʇʂ-1: ʋʤʝʥʠʝ ʚʳʙʠʨʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ; 

ʇʂ-2: ɺʣʘʜʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʤʠ (ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʙʠʙʣʠʦʪʝʢʘʤʠ, ɻʀʉ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; 

ʇʂ-3: ʉʧʦʩʦʙʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʦʥʠʤʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʰʠʙʦʢ; 

ʇʂ-4: ʋʤʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʢʣʘʜʥʫʶ ʟʘʜʘʯʫ ʚ ʪʝʨʤʠʥʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʥʪʝʛʨʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʘʷ ʥʘ ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ. 

ʉʪʫʧʝʥʴ 1 (ʤʣʘʜʰʠʝ ʢʫʨʩʳ ʙʘʢʘʣʘʚʨʠʘʪʘ) - ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ. 

ɺ ʢʫʨʩʝ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè: ʚʚʝʜʝʥʠʝ 

ʧʦʥʷʪʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʢʘʢ ʧʨʠʤʝʨʦʚ 

ʥʘʨʫʰʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ 

ʄʦʨʘʥʘ ʜʣʷ ʧʨʦʩʪʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

ɼʘʣʝʝ, ʚ ʢʫʨʩʝ çɹʘʟʳ ʜʘʥʥʳʭè: ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ SQL (PostgreSQL/PostGIS) - ʪʠʧʳ ʜʘʥʥʳʭ GEOMETRY, 

GEOGRAPHY, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʥʜʝʢʩʳ, ʧʨʦʩʪʳʝ ʟʘʧʨʦʩʳ (ʨʘʩʩʪʦʷʥʠʝ, 

ʧʣʦʱʘʜʴ, ʧʝʨʝʩʝʯʝʥʠʝ). 

ɺ ʢʫʨʩʘʭ çʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤè ʠʣʠ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ: 

ʠʟʫʯʝʥʠʝ ʤʦʜʫʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʪʝʦʨʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʝʢʮʠʡ, ʪʠʧʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢ folium, leaflet, 

ggplot2 ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʩʣʦʷʤʠ). 

ʉʪʫʧʝʥʴ 2 (ʩʪʘʨʰʠʝ ʢʫʨʩʳ ʙʘʢʘʣʘʚʨʠʘʪʘ / ʤʘʛʠʩʪʨʘʪʫʨʘ) - 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʫʨʩ ʧʦ ʚʳʙʦʨʫ çʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟè. ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ ʢʫʨʩʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  - ʩʪʨʫʢʪʫʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʫʨʩʘ ʧʦ ʚʳʙʦʨʫ 

çʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟè 

 

ˉ ʤʦʜʫʣʷ ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʉʦʜʝʨʞʘʥʠʝ 

1 ɺʚʝʜʝʥʠʝ ʠ ʦʩʥʦʚʳ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ: ʪʠʧʳ 

(ʪʦʯʝʯʥʳʝ, ʧʣʦʱʘʜʥʳʝ, ʨʘʩʪʨʦʚʳʝ), 

ʠʩʪʦʯʥʠʢʠ, ʬʦʨʤʘʪʳ (GeoJSON, Shapefile, 

GeoTIFF). ʆʩʥʦʚʳ ʛʝʦʜʝʟʠʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ. 
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ʵʢʦʩʠʩʪʝʤʳ. 

2 

ʆʧʠʩʘʪʝʣʴʥʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʎʝʥʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʝʨʳ ʜʠʩʧʝʨʩʠʠ 

ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʦʩʪʨʦʝʥʠʝ ʠ ʯʪʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ 

(ʭʦʨʦʧʣʝʪ, ʢʘʨʪʦʛʨʘʤʤʳ, ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ 

ʪʦʯʝʢ) 

3 

ɸʥʘʣʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ 

ɻʣʦʙʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ 

(ʄʦʨʘʥʘ, ɻʵʨʠ). ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ LISA 

(Local Indicators of Spatial Association). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

4 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ (IDW) ʠ 

ʛʝʦʩʪʘʪʠʩʪʠʢʘ (ʚʘʨʠʦʛʨʘʤʤʳ, ʢʨʠʛʠʥʛ). 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʘʨʪ 

ʠʥʪʝʨʧʦʣʷʮʠʠ 

5 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʵʢʦʥʦʤʝʪʨʠʢʘ ʠ 

ʨʝʛʨʝʩʩʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ 

(SLM, SEM). ʇʨʦʚʝʨʢʘ ʦʩʪʘʪʢʦʚ ʥʘ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʶ. ʆʪʙʦʨ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʤʦʜʝʣʝʡ 

6 
ɸʥʘʣʠʟ ʪʦʯʝʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ 

ʌʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ (ʷʜʨʦʚʦʝ 

ʩʛʣʘʞʠʚʘʥʠʝ). ɸʥʘʣʠʟ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. 

ʄʦʜʝʣʠ ʪʦʯʝʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ 

 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ. 

ʉʪʫʜʝʥʪʳ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʳʭ, ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠʣʠ 

ʭʘʢʘʪʦʥʦʚ ʩʤʦʛʫʪ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʥʳʝ 

ʪʝʤʘʪʠʢʠ ʨʘʙʦʪ ʩʣʝʜʫʶʱʠʝ: çɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʩʪʦʠʤʦʩʪʠ ʞʠʣʴʷ ʚ ʛʦʨʦʜʝ ʩ 

ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠè, çʆʧʪʠʤʠʟʘʮʠʷ ʨʘʟʤʝʱʝʥʠʷ 

ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʯʝʯʥʳʭ ʧʨʦʮʝʩʩʦʚè, 

çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ 

ʤʝʪʦʜʦʚ ʢʨʠʛʠʥʛʘè ʠ ʪ.ʜ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʜʠʢʪʫʝʪ ʚʳʙʦʨ ʦʪʢʨʳʪʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʨʝʯʴ ʠʜʝʪ ʦ ʷʟʳʢʘʭ Python (ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʚ Data Science) ʠ R (ʢʘʢ ʩʪʘʥʜʘʨʪ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ Jupyter Notebook ʠ R Markdown. ʂʣʶʯʝʚʳʝ 

ʙʠʙʣʠʦʪʝʢʠ: geopandas, pySAL, rasterio, folium (Python); sf, sp, raster, gstat, 

leaflet, tmap (R).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ 

ʥʘʙʦʨʳ ʜʘʥʥʳʭ: OpenStreetMap, ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

(Copernicus, Landsat), ʦʪʢʨʳʪʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʝʦʧʦʨʪʘʣʳ, ʩʦʮʠʘʣʴʥʦ-
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ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ, ʪ.ʢ. ʵʪʦ ʧʦʚʳʩʠʪ 

ʤʦʪʠʚʘʮʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

ʀ ʥʘʢʦʥʝʮ, ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ çʦʪ ʜʘʥʥʳʭ ʢ ʠʥʩʘʡʪʫè: ʧʦʩʪʘʥʦʚʢʘ ʧʨʠʢʣʘʜʥʦʛʦ ʚʦʧʨʦʩʘ Ÿ ʟʘʛʨʫʟʢʘ 

ʠ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʦʯʠʩʪʢʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʨʦʝʢʮʠʡ) Ÿ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ Ÿ ʧʨʠʤʝʥʝʥʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ  Ÿ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ 

ʚʳʚʦʜʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʵʪʘʧʥʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʪ ʚʢʨʘʧʣʝʥʥʳʭ ʤʦʜʫʣʝʡ ʜʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʫʨʩʘ ʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʪʴ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʠ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʢʨʳʪʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʪʨʝʙʫʝʪ ʫʩʠʣʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʘʨʪʥʝʨʩʪʚ ʩ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪ - ʚʳʧʫʩʢʥʠʢ, ʦʙʣʘʜʘʶʱʠʡ 

ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʩʪʳʢʝ ʤʘʪʝʤʘʪʠʢʠ, ʩʪʘʪʠʩʪʠʢʠ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ï ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥ 

ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʩʤʦʞʝʪ ʨʝʰʘʪʴ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 
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ʇʈʀʄɽʅɽʅʀɽ ɹɸɿʀʉʆɺ ɻʈɪɹʅɽʈɸ ɼʃʗ ʇʈʆɺɽʈʂʀ 

ʅɽʇʈʀɺʆɼʀʄʆʉʊʀ ʄʅʆɻʆʏʃɽʅʆɺ 

 

ɹʣʘʛʦʚʠʩʥʘʷ ɸ.ʅ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ,  

ʄʝʱʝʨʠʥʘ ɽ.ɺ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, 

ʊʘʨʘʙʨʠʥ ʂ.ʈ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʘʟʠʩ ɻʨʸʙʥʝʨʘ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʩʩʣʝʜʦʚʘʪʴ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ ʠ ʨʝʰʘʪʴ ʦʙʱʠʝ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ [1]. ɹʘʟʠʩʳ ɻʨʸʙʥʝʨʘ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʸ ʧʨʠʣʦʞʝʥʠʡ [2-6]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʧʫʙʣʠʢʘʮʠʶ [2], ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʜʘʯʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʝʰʝʥʠʝʤ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʢʠʥʝʤʘʪʠʢʠ. ʆʥʘ ʠ ʩʭʦʞʠʝ ʩ ʥʝʡ ʧʦ ʧʦʩʪʘʥʦʚʢʝ 

ʟʘʜʘʯʠ ʩʚʦʜʷʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʘʟʠʩʦʚ ɻʨʸʙʥʝʨʘ ʜʣʷ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʙʘʟʠʩʦʚ ɻʨʸʙʥʝʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʙʘʟʠʩʳ ɻʨʸʙʥʝʨʘ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʥʝʧʨʠʚʦʜʠʤʦʩʪʠ ʤʥʦʛʦʯʣʝʥʘ ʥʘʜ ʢʦʥʝʯʥʳʤ ʧʦʣʝʤ Ὂ (ὴ ï ʧʨʦʩʪʦʝ).  

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ Ὢὼ ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʨʠʚʦʜʠʤʳʤ ʥʘʜ ʧʦʣʝʤ Ὂ, 

ʝʩʣʠ ʝʛʦ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʥʦʛʦʯʣʝʥʦʚ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟ Ὂ, ʩʪʝʧʝʥʴ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʥʫʣʷ, ʥʦ ʤʝʥʴʰʝ ʩʪʝʧʝʥʠ 

ʤʥʦʛʦʯʣʝʥʘ Ὢὼ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʟʘʜʘʯʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʧʨʠʚʦʜʠʤʦʩʪʠ ʤʥʦʛʦʯʣʝʥʘ  ʥʘʜ 

ʢʦʥʝʯʥʳʤ ʧʦʣʝʤ ʩʚʷʟʘʥʘ ʩ ʟʘʜʘʯʝʡ ʨʘʟʣʦʞʝʥʠʷ ʤʥʦʛʦʯʣʝʥʘ ʥʘ ʥʝʧʨʠʚʦʜʠʤʳʝ 

ʤʥʦʞʠʪʝʣʠ. ʕʪʠ ʚʦʧʨʦʩʳ ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʫʯʘʶʪʩʷ ʚ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ ʘʣʛʝʙʨʳ, 

ʢʨʠʧʪʦʛʨʘʬʠʠ, ʪʝʦʨʠʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʢʘʞʝʤ ʥʘ ʧʨʠʤʝʨʝ ʤʥʦʛʦʯʣʝʥʦʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʥʘʜ 

ʧʦʣʝʤ Ὂ (ὴ ï ʧʨʦʩʪʦʝ). 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʤʥʦʛʦʯʣʝʥʘ ʥʘ ʥʘʣʠʯʠʝ 

ʢʦʨʥʝʡ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʭʝʤʦʡ ɻʦʨʥʝʨʘ, ʧʨʦʚʝʨʠʚ, 

ʷʚʣʷʶʪʩʷ ʣʠ ʢʦʨʥʷʤʠ ʢʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʣʷ Ὂ. ʆʪʩʫʪʩʪʚʠʝ ʢʦʨʥʝʡ ʫ 
ʤʥʦʛʦʯʣʝʥʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʘʟʣʦʞʝʥʠʠ ʥʝʪ ʣʠʥʝʡʥʳʭ ʤʥʦʞʠʪʝʣʝʡ 

(ʤʥʦʛʦʯʣʝʥʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ).  

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʣʠ ʤʥʦʛʦʯʣʝʥ ʥʘ 

ʤʥʦʞʠʪʝʣʠ, ʩʪʝʧʝʥʴ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ 1. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʣʦʞʝʥʠʝ ʤʥʦʛʦʯʣʝʥʘ Ὢὼ ὼ ὼ ρ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ 
ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʤʝʝʪ ʚʠʜ 

ὼ ὼ ρ ὥὼ ὦὼὧ Ὠὼ ὩὼὪ, 
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ʛʜʝ ὥȟὦȟὧȟὨȟὩȟὪ ɴ Ὂ. 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ,  

 

ὼ ὼ ρ ὥὨὼ ὥὩὦὨὼ ὥὪ ὦὩὧὨὼ ὦὪ ὧὩὼ ὧὪȢ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ 

 

ừ
Ử
Ừ

Ử
ứ

ὥὨ ρȟ
ὥὩὦὨ πȟ

ὥὪ ὦὩὧὨ πȟ
ὦὪ ὧὩρȟ
ὧὪ ρȢ

    (1) 

 

ʉʠʩʪʝʤʘ (1) ï ʩʠʩʪʝʤʘ ʥʝʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʥʘʜ ʧʦʣʝʤ 

Ὂ. ɽʩʣʠ ʩʠʩʪʝʤʘ (1) ʠʤʝʝʪ ʨʝʰʝʥʠʷ, ʪʦ ʤʥʦʛʦʯʣʝʥ ʧʨʠʚʦʜʠʤ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ 

ʠʤʝʝʪ ʨʝʰʝʥʠʡ, ʪʦ ʤʥʦʛʦʯʣʝʥ ʥʝʧʨʠʚʦʜʠʤ. ʀʪʘʢ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ 

ʥʝʧʨʠʚʦʜʠʤʦʩʪʴ ʤʥʦʛʦʯʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʩʦʚʤʝʩʪʥʘ. 

ɺʳʷʩʥʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ, ʧʦʩʪʨʦʠʚ ʜʣʷ ʩʠʩʪʝʤʳ ʙʘʟʠʩ ɻʨʸʙʥʝʨʘ ʠ 

ʧʨʠʤʝʥʠʚ ʢʨʠʪʝʨʠʡ ʥʝʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʚ ʩʠʩʪʝʤʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ Sage [7] ʜʣʷ ʤʥʦʛʦʯʣʝʥʘ   Ὢὼ ὼ ὼ ρ ʥʘʜ ʧʦʣʝʤ  
Ὂ . ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ ʥʝ ʠʤʝʝʪ ʢʦʨʥʝʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʦʠʩʢ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʩʠʩʪʝʤʳ (1). 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʥʘʜ ʢʦʥʝʯʥʳʤ ʧʦʣʝʤ 

ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʝ, ʚʭʦʜʷʱʠʝ ʚ ʤʥʦʛʦʯʣʝʥʳ, ʧʨʠʥʘʜʣʝʞʘʪ 

ʦʩʥʦʚʥʦʤʫ ʧʦʣʶ, ʪʦ ʝʩʪʴ ʦʥʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʨʘʚʥʝʥʠʶ ʚʠʜʘ 

 ὼ  ὼ  π, ʛʜʝ ὴ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʷ, ʧʦʵʪʦʤʫ ʢ ʤʥʦʛʦʯʣʝʥʘʤ ʩʠʩʪʝʤʳ 

ʜʦʙʘʚʣʝʥʳ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ὥ, ὦ, ὧ, Ὠ, Ὡ, Ὢ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʜʣʷ ʩʠʩʪʝʤʳ (1)  ʥʘʜ ʧʦʣʝʤ Ὂ  

ʧʦʣʫʯʠʣʠ 1. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʩʦʚʤʝʩʪʥʘ, ʘ, ʟʥʘʯʠʪ, ʠ ʤʥʦʛʦʯʣʝʥ 

Ὢὼ ὼ ὼ ρ ʥʘʜ ʧʦʣʝʤ  Ὂ  ï ʥʝʧʨʠʚʦʜʠʤʳʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʚ ʩʠʩʪʝʤʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ Sage ʜʣʷ ʤʥʦʛʦʯʣʝʥʘ   Ὢὼ ὼ ὼ ρ ʥʘʜ ʧʦʣʝʤ  
Ὂ . ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ ʥʝ ʠʤʝʝʪ ʢʦʨʥʝʡ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʦʠʩʢ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʜʣʷ 

ʤʥʦʛʦʯʣʝʥʘ   Ὢὼ ὼ ὼ ρ ʥʘʜ ʧʦʣʝʤ  Ὂ . 

 

ʇʦ ʧʦʩʪʨʦʝʥʥʦʤʫ ʙʘʟʠʩʫ ɻʨʸʙʥʝʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʥʦʛʦʯʣʝʥ 

Ὢὼ ὼ ὼ ρ ʥʘʜ ʧʦʣʝʤ  Ὂ  ʧʨʠʚʦʜʠʤ ʠ ʝʛʦ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ 

ʤʥʦʞʠʪʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ  

 

ὼ ὼ ρ ὼ ρππὼ ρ ὼ ὼ ρ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʣʠ 

ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʝʥʠʝ ʙʘʟʠʩʘ ɻʨʸʙʥʝʨʘ ʦʢʘʞʝʪʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʧʨʦʚʝʨʢʠ ʤʥʦʛʦʯʣʝʥʦʚ ʥʘ ʥʝʧʨʠʚʦʜʠʤʦʩʪʴ. 

ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʆɹʆʉʅʆɺɸʅʀɽ ʈɸɿʈɸɹʆʊʂʀ ɺɽɹ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʁ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ɺʘʨʥʘʚʩʢʠʡ ɼ.ɼ., ɻʣʦʪʦʚʘ ʄ.ʀ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʪʝʢʫʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʵʪʘʧʝ 

çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè. ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʠ ʦʙʦʩʥʦʚʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʝʜʣʦʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

ʇʨʠʚʝʜʝʥʳ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʩʣʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʫʨʴʝʨʩʢʦʡ ʩʣʫʞʙʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʨʘʟʤʝʨʦʤ ʘʚʪʦʧʘʨʢʘ, ʩʢʦʣʴʢʦ 

ʩʢʦʨʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ɺʳʩʦʢʘʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʜʠʢʪʫʝʪ ʣʦʢʘʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ 

ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʨʚʠʩʫ: ʪʦʯʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʜʦʩʪʘʚʢʠ ʜʣʷ ʢʣʠʝʥʪʘ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʘʨʝʚʰʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʙʫʤʘʞʥʦʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ ʠ ʪʘʙʣʠʮʘʭ Excel, ʯʪʦ ʩʜʝʨʞʠʚʘʝʪ ʠʭ ʨʘʟʚʠʪʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʆʆʆ çɸʚʘʥʪʝè 

(ʛ. ʆʨʝʥʙʫʨʛ), ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʥʘ ʵʢʩʧʨʝʩʩ-ʜʦʩʪʘʚʢʝ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ 

ʆʨʝʥʙʫʨʛ ʠ ʆʨʩʢ. ʎʝʣʴ ʨʘʙʦʪʳ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʥʝʜʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʫʯʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʣʦʛʠʩʪʠʢʠ. ɺ ʩʪʘʪʴʝ ɸ.ɺ. ɼʤʠʪʨʠʝʚʘ çʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ: ʪʨʝʥʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠè [1] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʝ, ʘ 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʝʜʝʪ ʢ ʢʨʠʪʠʯʝʩʢʠʤ 

ʟʘʜʝʨʞʢʘʤ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ 

ʧʣʘʪʬʦʨʤʘʤ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʜʦ 20%. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʪʠʢʝ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè. ʂʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʫʢʘʟʳʚʘʶʪ ʆ.ɺ. ʇʣʝʩʩʢʘʷ ʠ ʄ.ʅ. ɹʝʣʦʫʩʦʚʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

çʇʨʦʙʣʝʤʘ ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷè [2], 

ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʜʦʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʝʩʫʨʩʦʝʤʢʠʤ ʠ ʛʝʥʝʨʠʨʫʝʪ 
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ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ. ɸʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʜʨʘʡʚʝʨʘʤʠ ʫʙʳʪʢʦʚ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʢʘʟʦʚ ʠ ʧʨʦʙʣʝʤʘ ʥʝʫʜʘʯʥʳʭ 

ʚʨʫʯʝʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʢʠʥʛʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ. 

ɼʣʷ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ, 

ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʜʘʥʥʳʝ ʠʟ ʩʪʘʪʴʠ ɸ.ɻ. ʐʘʨʘʥʪʘʝʚʘ ʠ ʀ.ɸ. ʄʦʨʦʟʦʚʦʡ 

çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʢʘʤʠ (TMS). ʇʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠè 

[3]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ TMS: 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʦʚ, ʢʦʥʪʨʦʣʴ ʘʚʪʦʧʘʨʢʘ ʠ ʘʥʘʣʠʪʠʢʫ. 

ʆʜʥʘʢʦ ʦʥʠ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ TMS ʩʦʧʨʷʞʝʥʦ ʩ 

ʚʳʩʦʢʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʙʘʨʴʝʨʦʤ ʜʣʷ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʢʣʘʩʩʘ ʨʝʰʝʥʠʡ ʜʣʷ ʆʆʆ 

çɸʚʘʥʪʝè: 

1 ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʥʘ ʧʨʠʤʝʨʝ çʗʥʜʝʢʩ.ʄʘʨʰʨʫʪʠʟʘʮʠʷè). 
ʆʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʥʦ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʳʚʦʜʦʚ ɸ.ɸ. 

ɻʦʨʠʰʥʝʡ ʠ ɻ.ɸ. ʏʤʫʪ [4], ʚʥʝʜʨʝʥʠʝ ʩʣʦʞʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʦ 

ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʦ. ʄʦʜʝʣʴ ʦʧʣʘʪʳ çʟʘ ʢʘʞʜʳʡ ʟʘʢʘʟè ʜʝʣʘʝʪ ʪʘʢʠʝ 

ʩʠʩʪʝʤʳ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤʠ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʤʧʘʥʠʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ 

ʤʝʣʢʠʭ ʦʪʧʨʘʚʣʝʥʠʡ. 

2 ʆʙʣʘʯʥʳʝ SaaS-ʩʠʩʪʝʤʳ (ʥʘ ʧʨʠʤʝʨʝ Maxoptra). ʋʜʦʙʥʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʴʝʨʘʤʠ, ʥʦ ʠʤʝʶʪ ʞʝʩʪʢʫʶ ʣʠʮʝʥʟʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ (ʦʧʣʘʪʘ ʟʘ 

ʢʘʞʜʦʛʦ ʚʦʜʠʪʝʣʷ), ʯʪʦ ʩʦʟʜʘʝʪ ʠʟʙʳʪʦʯʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʙʶʜʞʝʪ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

3 ʂʦʨʧʦʨʘʪʠʚʥʳʝ ERP-ʩʠʩʪʝʤʳ (ʥʘ ʧʨʠʤʝʨʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè). 

ʊʨʝʙʫʶʪ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʩʪʘʨʪʝ ʠ ʩʣʦʞʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ 

ʤʦʙʠʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʣʠʯʥʳʭ ʩʤʘʨʪʬʦʥʘʭ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʨʦʙʦʯʥʳʝ ʨʝʰʝʥʠʷ ʠʟʙʳʪʦʯʥʳ ʠ 

ʜʦʨʦʛʠ. ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʡ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ (WIS), ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʩʧʝʮʠʬʠʢʫ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè ʙʝʟ ʣʠʰʥʠʭ 

ʟʘʪʨʘʪ. 

ɸʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ (çAS-ISè) ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʪʨʦʠʪʩʷ ʥʘ ʨʫʯʥʦʤ ʪʨʫʜʝ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ 

ʧʨʠʝʤ ʟʘʷʚʦʢ ʧʦ ʪʝʣʝʬʦʥʫ/ʧʦʯʪʝ, ʨʫʯʥʦʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ Excel ʠ ʧʝʯʘʪʴ 

ʙʫʤʘʞʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʣʠʩʪʦʚ. ʄʦʜʝʣʴ ʠʩʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 - ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (çAS-ISè) 

 

ɸʥʘʣʠʟ ʩʭʝʤʳ ʚʳʷʚʠʣ ʢʣʶʯʝʚʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

1 ʊʨʫʜʦʝʤʢʦʩʪʴ: ʣʦʛʠʩʪ ʪʨʘʪʠʪ 3ï5 ʤʠʥʫʪ ʥʘ ʚʚʦʜ ʦʜʥʦʡ ʟʘʷʚʢʠ, ʯʪʦ ʧʨʠ 

ʤʘʩʩʦʚʳʭ ʟʘʢʘʟʘʭ ʙʣʦʢʠʨʫʝʪ ʨʘʙʦʪʫ ʦʪʜʝʣʘ. 

2 ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʨʳʚ: ʬʠʣʠʘʣʳ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ʦʙʤʝʥʠʚʘʶʪʩʷ 
ʜʘʥʥʳʤʠ ʩ ʟʘʜʝʨʞʢʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

3 çʉʣʝʧʘʷ ʟʦʥʘè: ʜʠʩʧʝʪʯʝʨ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʫʨʴʝʨʘ ʥʘ ʤʘʨʰʨʫʪʝ, 

ʫʟʥʘʚʘʷ ʦ ʧʨʦʙʣʝʤʘʭ ʩ ʜʦʩʪʘʚʢʦʡ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʜʥʷ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʝʜʠʥʦʡ ʚʝʙ-

ʧʣʘʪʬʦʨʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚʳʙʨʘʥʘ ʨʘʟʨʘʙʦʪʢʘ PWA 

(ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ). ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

  



  

1315 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

(çTO-BEè) 

 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʚʦʜʘ ʜʘʥʥʳʭ. ɺʥʝʜʨʝʥʠʝ çʃʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ 

ʇʘʨʪʥʝʨʘè ʧʦʟʚʦʣʠʪ ʢʣʠʝʥʪʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʛʨʫʞʘʪʴ ʨʝʝʩʪʨʳ ʟʘʢʘʟʦʚ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʚʘʣʠʜʘʮʠʷ ʘʜʨʝʩʦʚ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʩ 5 ʤʠʥʫʪ 

ʜʦ 10ï15 ʩʝʢʫʥʜ. 

2 ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ. ʇʝʨʝʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʫʨʴʝʨʘʤʠ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ ʧʦʟʚʦʣʠʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʢʘʟʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʚʦʜʘʤ ʆ.ɺ. ʇʣʝʩʩʢʦʡ [2] ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʚʢʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 

3 ʄʦʙʠʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. ɼʦʩʪʫʧ ʢʫʨʴʝʨʦʚ ʢ ʤʘʨʰʨʫʪʘʤ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ 

ʦʙʝʩʧʝʯʠʪ ʤʛʥʦʚʝʥʥʫʶ ʬʠʢʩʘʮʠʶ ʩʪʘʪʫʩʘ ʜʦʩʪʘʚʢʠ, ʯʪʦ ʩʜʝʣʘʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʟʨʘʯʥʳʤ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ 

ʧʦʜʪʚʝʨʜʠʣ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 

ʩʦʙʩʪʚʝʥʥʘʷ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʳʤ TMS. ɺʳʙʨʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʩʦʚʦʢʫʧʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʠ ʫʯʝʩʪʴ ʫʥʠʢʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʢʦʤʧʘʥʠʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʪ ʢ ʟʘʤʝʥʝ 

ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʤʠʪʨʠʝʚ ɸ. ɺ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ: 
ʪʨʝʥʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.jsdrm.ru/jour/article/view/817 ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.09.2025 

1. ʇʣʝʩʩʢʘʷ ʆ. ɺ., ɹʝʣʦʫʩʦʚʘ ʄ. ʅ. ʇʨʦʙʣʝʤʘ ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://cyberleninka.ru/article/n/problema-posledney-mili -sovremennye-

podhody-i-metody-resheniya ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.09.2025 

2. ʐʘʨʘʥʪʘʝʚ ɸ. ɻ., ʄʦʨʦʟʦʚʘ ʀ. ɸ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʢʘʤʠ 
(TMS). ʇʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://cyberleninka.ru/article/n/sistema-upravleniya-perevozkami-tms-

perspektivy-vnedreniya-v-rossii ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.09.2025 

3. ɻʦʨʠʰʥʷʷ ɸ. ɸ., ʏʤʫʪ ɻ. ɸ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 
ʣʦʛʠʩʪʠʢʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://cyberleninka.ru/article/n/tsifrovye-tehnologii-v-transportnoy-logistike ï ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 12.09.2025 

 

https://www.jsdrm.ru/jour/article/view/817
https://cyberleninka.ru/article/n/problema-posledney-mili-sovremennye-podhody-i-metody-resheniya
https://cyberleninka.ru/article/n/problema-posledney-mili-sovremennye-podhody-i-metody-resheniya
https://cyberleninka.ru/article/n/sistema-upravleniya-perevozkami-tms-perspektivy-vnedreniya-v-rossii
https://cyberleninka.ru/article/n/sistema-upravleniya-perevozkami-tms-perspektivy-vnedreniya-v-rossii
https://cyberleninka.ru/article/n/tsifrovye-tehnologii-v-transportnoy-logistike
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ʕʂʆʉʀʉʊɽʄɸ 1ʉ: ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ ʅɸ 

ʅɸʇʈɸɺʃɽʅʀʀ ɹɸʂɸʃɸɺʈʀɸʊɸ çʇʈʀʂʃɸɼʅɸʗ ʀʅʌʆʈʄɸʊʀʂɸè 

 

ɺʜʦʚʠʯ ʉ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʬʠʨʤʳ 1ʉ - ʨʦʩʩʠʡʩʢʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʧʨʦʜʫʢʪ, ʧʨʠʟʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʣʶʙʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʰʝʥʠʡ 

ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ ʚʳʨʦʩʣʘ ʚ ʨʘʟʳ. ʉʚʷʟʘʥʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʠʤʧʦʨʪ ʟʘʤʝʱʝʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʱʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʣʘʪʬʦʨʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ ʚʘʢʘʥʩʠʡ, ʩʧʨʦʩ ʥʘ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʥʘʚʳʢʘʤʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ ʚʳʨʦʩ ʚ 5 ʨʘʟ [1].  ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʦʜʛʦʪʦʚʢʠ ʆɻʋ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʫʯʝʥʠʝ 

ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚʥʝʜʨʠʣʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʝ 

ʧʣʘʪʬʦʨʤʳ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʢʫʨʩʦʚ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʩʠʩʪʝʤʦʡ 

1ʉ, ʧʦʩʪʝʧʝʥʥʦ ʦʩʚʘʠʚʘʷ ʬʫʥʢʮʠʠ ʠ ʨʘʙʦʪʫ ʚ ʪʠʧʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʢʫʨʩʘʭ ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ. 

ʌʠʨʤʘ 1ʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʩʠʩʪʝʤʳ. ʇʨʝʜʩʪʘʚʠʤ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 1ʉ ʚ ʫʯʝʙʥʳʭ 

ʮʝʣʷʭ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè. 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʩʠʩʪʝʤʦʡ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʦʙʫʯʘʶʱʠʝʩʷ ʥʘʯʠʥʘʶʪ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʠ ʘʫʜʠʪʝè, ʠʟʫʯʘʷ ʫʯʝʙʥʫʶ ʪʠʧʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷè, ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ (ʩʧʨʘʚʦʯʥʠʢʠ, 

ʜʦʢʫʤʝʥʪʳ, ʦʪʯʝʪʳ), ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʚ ʨʝʞʠʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè. ʕʣʝʢʪʨʦʥʥʘʷ 

ʧʦʩʪʘʚʢʘ ʚʢʣʶʯʘʝʪ ʧʣʘʪʬʦʨʤʫ 1ʉ, ʪʠʧʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷè ʘ 

ʪʘʢʞʝ ʝʝ ʜʝʤʦ-ʚʝʨʩʠʶ ʩ ʧʨʠʤʝʨʦʤ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʦʨʛʘʥʠʟʘʮʠʠ [2]. ɺ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʣʠ ʥʝʧʦʥʠʤʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʙʫʭʛʘʣʪʝʨʘ ʚ 

ʨʝʞʠʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè, ʩʪʫʜʝʥʪ ʚʩʝʛʜʘ ʤʦʞʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʝʤʦ-ʚʝʨʩʠʠ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ, ʦʙʫʯʘʶʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʪʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʫʯʝʪʘ, ʥʘʧʨʠʤʝʨ, ʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʩ 

ʧʦʜʦʪʯʝʪʥʳʤʠ ʣʠʮʘʤʠ, ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʧʦ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʪ.ʧ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè [3]. 

ʇʨʦʜʦʣʞʘʶʪ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʣʘʪʬʦʨʤʦʡ 1ʉ ʫʞʝ ʚ ʨʝʞʠʤʝ 

çʂʦʥʬʠʛʫʨʘʪʦʨè ʥʘ ʜʠʩʮʠʧʣʠʥʝ çʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʠʟʫʯʘʷ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠʭ ʩʚʦʡʩʪʚʘ, 
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ʷʟʳʢ 1ʉ, ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ 

ʠʩʧʦʣʴʟʫʶʪ ʫʯʝʙʥʫʶ ʚʝʨʩʠʶ ʧʣʘʪʬʦʨʤʳ 1ʉ, ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʩʪʘʚʢʫ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʥʘ ʩʘʡʪʝ 1ʉ [2]. ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʚʭʦʜʷ ʚ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʥʘ 

ʧʣʘʪʬʦʨʤʝ 1ʉ, ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ çʄʦʡ ʙʶʜʞʝʪè ʥʘ ʦʩʥʦʚʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ çHello, 1Cè, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʬʠʨʤʦʡ 1ʉ ʠ ʦʧʠʩʳʚʘʶʱʝʛʦ ʧʦʵʪʘʧʥʦ ʚʩʝ ʰʘʛʠ ʨʘʟʨʘʙʦʪʢʠ 

[4]. 

ɺ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ çʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉè, ʩʪʫʜʝʥʪʳ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʠʟʫʯʝʥʠʝ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʛʠʩʪʨʳ, ʨʝʘʣʠʟʘʮʠʷ ʩʣʦʞʥʳʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʦʜʢʣʶʯʝʥʠʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ 

ʧʣʘʪʬʦʨʤʝ, ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʜʘʥʥʳʭ. ɺ ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, 1ʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ 1ʉ:ʀʊʉ, ʚʢʣʶʯʘʶʱʫʶ ʙʘʟʫ ʟʥʘʥʠʡ, ʠʥʩʪʨʫʢʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʫʯʝʙʥʠʢʠ, ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʝʨʚʠʩ 1ʉ:ʀʊʉ 

ʅʘʧʨʠʤʝʨ ʧʦ ʪʝʤʝ çɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝè ʚ 1ʉ:ʀʊʉ 

ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʬʨʘʛʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2, ʥʦ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʥʠʡ, ʨʝʞʠʤ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 2 ï ʈʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦ ʪʝʤʝ çɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝè

 
ʈʠʩʫʥʦʢ 3 ï ʆʙʨʘʙʦʪʢʘ çʅʘʩʪʨʦʡʢʘ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʘè ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ çɸʥʘʣʠʟ ʜʘʥʥʳʭè 

 

ɺ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʚʳʧʦʣʥʷʝʪʩʷ ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʢʣʘʜʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ ʩ 



  

1320 

 

ʨʝʘʣʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʩʪʫʜʝʥʪʳ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ [5], ʘ 

ʪʘʢʞʝ ʩʝʨʚʠʩʦʤ 1ʉ:ʀʊʉ. ʀʤʝʝʪʩʷ ʦʧʳʪ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʨʝʰʝʥʠʡ ʚ ʬʦʥʜʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ 

ʬʦʥʜ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʆɻʋ  [6-7]. 

ʆʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʝʢʪʥʳʡ ʧʨʘʢʪʠʢʫʤè ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠ ɿʘʜʘʯʘ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʨʝʘʣʠʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʴ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʤʝʪʥʫʶ 

ʦʙʣʘʩʪʴ, ʚʳʜʝʣʷʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ ʫʯʝʪ ʥʘ ʧʣʘʪʬʦʨʤʝ 

1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ 

ʦʙʦʙʱʘʶʪ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ 1ʉ. 

ʉʪʫʜʝʥʪʳ ʨʘʟʚʠʚʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ 

ʤʝʨʦʧʨʠʷʪʠʷʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʠʨʤʦʡ 1ʉ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʘ ʥʘ 

ʧʦʨʪʘʣʝ 1ʉ:ʉʪʫʜʝʥʪ. ʅʘ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, 

ʩʪʘʞʠʨʦʚʢʘʭ, ʢʘʨʴʝʨʝ ʚ 1ʉ, ʩʩʳʣʢʠ ʥʘ ʩʦʦʙʱʝʩʪʚʘ 1ʉ-ʥʠʢʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, 

ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ [8].  

    ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ 

1ʉ ʩʪʫʜʝʥʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʨʘʙʦʪ, ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʨʝʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʷ 

ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʳ 1ʉ ʩ ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ, ʥʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪʦʤ ʚ 

ʊʝʣʝʛʨʘʤʤ ʠʣʠ ʚʝʙ-ʩʘʡʪʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ 

ʜʦʨʘʙʘʪʳʚʘʷ ʪʠʧʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ 1ʉ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʯʝʨʝʟ ʩʝʨʚʠʩ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʜʣʷ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʜʣʷ 

ʩʪʫʜʝʥʪʘ ʠ ʧʨʦʚʝʨʢʠ ʙʘʟ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩ ʣʶʙʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ ʧʣʘʪʬʦʨʤʫ, ʪʠʧʦʚʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ [9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ 1ʉ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʘ ʠʤʝʥʥʦ ʫʯʝʙʥʳʝ ʪʠʧʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʫʯʝʙʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, 1ʉ:ʀʊʉ, ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʜʣʷ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè, ʧʦʨʪʘʣ 1ʉ:ʉʪʫʜʝʥʪ ʦʙʫʯʘʶʱʠʝʩʷ ʣʝʛʢʦ ʦʩʚʘʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʨʘʩʰʠʨʷʶʪ ʩʬʝʨʳ ʩʚʦʠʭ 

ʠʥʪʝʨʝʩʦʚ, ʫʛʣʫʙʣʷʶʪ ʟʥʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ɺʜʦʚʠʯ ʉ.ɸ. ʇʦʜʛʦʪʦʚʢʘ ʀʊ-ʢʘʜʨʦʚ. ʇʝʨʩʧʝʢʪʠʚʳ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

1ʉ. /ʉ.ɸ. ɺʜʦʚʠʯ/ ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʮʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ 

ʢʫʣʴʪʫʨʳè. ï ʆɻʋ, 2025. ï ʉ. 3515-3518. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

ʄʆʅʀʊʆʈʀʅɻɸ ʎɽʅ ʅɸ ʃɽʂɸʈʉʊɺɽʅʅʓɽ ʇʈɽʇɸʈɸʊʓ ʀ 

ʄɽɼʀʎʀʅʉʂʀɽ ʋʉʃʋɻʀ 

 

ɺʝʜʝʨʥʠʢʦʚʘ ʕ.ʆ., ʄʦʨʢʦʚʠʥʘ ʕ.ʌ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʳ, 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʦʙʥʳʭ, ʥʘʜʝʞʥʳʭ ʠ ʧʦʥʷʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʘʧʪʝʯʥʳʭ ʩʝʪʝʡ, ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʮʝʥ ʥʘ ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ ʥʘʭʦʜʠʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʉʠʩʪʝʤʳ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 

ʮʝʥʘʭ, ʘʜʨʝʩʘʭ, ʜʦʟʠʨʦʚʢʘʭ ʠ ʘʩʩʦʨʪʠʤʝʥʪʝ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪʦʚ.  

ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʘʢ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: ʦʥʠ 

ʧʦʤʦʛʘʶʪ ʣʶʜʷʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ, ʯʪʦ 

ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʚʝʜʴ ʮʝʥʳ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʨʝʛʠʦʥʘ [1].  

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʦʩʪʴ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʙʘʟʳ ʘʧʪʝʯʥʳʭ ʩʝʪʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʪʫ ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ʈʘʟʚʠʪʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ ʠ ʪʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʥʘʣʠʟʘ ʮʝʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʯʘʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ï ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʘʷ ʟʘʜʘʯʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʳʥʢʘ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ, ʥʘʜʝʞʥʦʡ ʠ ʫʜʦʙʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʥʘʭ ʥʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʫʣʫʯʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 
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ʎʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʛʦ ʨʝʩʫʨʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʩʣʫʛʠ. 

ɿʘʜʘʯʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ: 

1. ʆʙʨʘʙʦʪʢʘ ʧʨʘʡʩ-ʣʠʩʪʦʚ ʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʫʜʦʙʥʦʛʦ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ. 

3. ʈʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʘ çʢʦʨʟʠʥʳè ʜʣʷ ʛʨʫʧʧʦʚʦʛʦ ʩʨʘʚʥʝʥʠʷ ʮʝʥ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʨʦʣʝʚʦʛʦ ʜʦʩʪʫʧʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. 

5. ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʠʩʢ ʫʩʣʫʛ. ʉʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʘʡʪ Orenems.ru, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ ʦ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ ʠ ʩʨʘʚʥʝʥʠʷ ʮʝʥ ʨʝʘʣʠʟʦʚʘʥʳ ʯʘʩʪʠʯʥʦ. ɿʘ 

ʦʙʨʘʟʝʮ ʫʜʦʙʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʘ ʯʘʩʪʠʯʥʦ ʙʫʜʝʪ ʚʟʷʪ ʩʘʡʪ 

çʗʥʜʝʢʩ ʋʩʣʫʛʠè. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʤʝʥʥʦ ʥʘ 

ʫʜʦʙʩʪʚʦ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʠʪ ʫʩʪʨʘʥʠʪʴ ʫʢʘʟʘʥʥʳʝ ʚ 

ʘʥʘʣʠʟʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦʥʷʪʥʳʤ 

ʜʘʞʝ ʜʣʷ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʨʴʝʨʘ ʚ 

ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʠ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʩʠʩʪʝʤʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥʘ ʥʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʘʜʝʞʥʦʩʪʴ. ʇʨʠ ʚʳʙʦʨʝ ʫʯʠʪʳʚʘʣʦʩʴ, 

ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʦʙʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, 

ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ back-end ʠ front-end, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʣʦʩʴ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʛʠʙʢʦʩʪʠ ʦʪ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʙʝʟ ʧʦʣʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ 

[4].  

ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ Python, ʪʘʢ ʢʘʢ ʦʥ 

ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ: Pandas ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ, SQLAlchemy ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, Request 

ʜʣʷ ʚʦʟʤʦʞʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ API ʘʧʪʝʯʥʳʭ ʩʝʪʝʡ, Flask ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʝʙ 

ʠʥʪʝʨʬʝʡʩʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʫʜʦʙʝʥ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʠ 

ʙʳʩʪʨʦʡ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ, ʣʝʛʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩ 
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ʧʦʤʦʱʴʶ API. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ API ʢʨʫʧʥʳʭ ʘʧʪʝʯʥʳʭ ʩʝʪʝʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʩʠʥʛ ʩʘʡʪʦʚ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʚʳʙʨʘʥʳ HTML ʢʘʢ ʦʩʥʦʚʘ 

ʩʪʨʫʢʪʫʨʥʦʡ ʨʘʟʤʝʪʢʠ ʩʪʨʘʥʠʮʳ; CSS ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʩʪʠʣʝʡ 

ʩʠʩʪʝʤʳ ʠ ʘʜʘʧʪʠʚʥʦʡ ʚʝʨʩʪʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʨʘʚʠʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ; JavaScript ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʪʨʘʥʠʮʳ, 

ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ, ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʚʩʝʡ 

ʩʪʨʘʥʠʮʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʪʨʘʥʠʮ ʠ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʜʦʙʥʦʛʦ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʣʷ ʨʘʙʦʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʚʳʙʨʘʥʘ PostgreSQL ʩ ʧʦʜʜʝʨʞʢʦʡ JSON ʠ 

ʛʠʙʨʠʜʥʳʭ ʩʭʝʤ, ʪʘʢ ʢʘʢ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʡ. ɹʦʣʝʝ ʪʦʛʦ, PostgreSQL ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʡ ʠ ʙʝʟʦʧʘʩʥʳʭ ʉʋɹɼ [5].  

Visual Studio Code ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʙʣʘʛʦʜʘʨʷ 

ʩʣʝʜʫʶʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ: ʫʜʦʙʥʘʷ ʨʘʙʦʪʘ ʩ ʪʝʨʤʠʥʘʣʦʤ ʠ ʧʦʜʜʝʨʞʢʘ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʚʦʟʤʦʞʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ Git. 

ʇʦʤʠʤʦ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ, VS Code ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʫʶ ʥʘʚʠʛʘʮʠʶ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʜʣʷ ʤʥʦʛʦʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʨʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ [6].  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʯʘʩʪʠ: ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ, ʙʘʟʘ 

ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʙʳʣʠ ʦʧʠʩʘʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʫʢʘʟʘʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʤʦʜʝʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʦʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʩʘʤʫʶ 

ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ʩʠʩʪʝʤʳ ï ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʜʘʯʘ ʮʝʥ ʥʘ ʤʝʜʠʮʠʥʩʢʠʝ 

ʪʦʚʘʨʳ ʠ ʧʨʝʧʘʨʘʪʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ 
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ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʧʨʘʡʩ-ʣʠʩʪʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ (.xlsx, .csv ʠ ʜʨ.) ɼʘʣʝʝ ʵʪʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʩʝʨʚʝʨ, 

ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ.  

ɺ ʙʘʟʝ ʜʘʥʥʳʭ PostgreSQL ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ:  

- ʩʚʝʜʝʥʠʷ ʦ ʧʨʝʧʘʨʘʪʘʭ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʦʟʠʨʦʚʢʠ, ʬʦʨʤʘ 

ʚʳʧʫʩʢʘ); 

- ʮʝʥʘ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ ʜʣʷ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʜʘʥʥʳʝ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʠʭ ʨʦʣʷʭ (ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʳʛʨʫʟʢʫ ʧʨʘʡʩʦʚ ʣʠʮʘ ʩʦ 

ʩʪʦʨʦʥʳ ʘʧʪʝʢ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ); 

- ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʠ ʩʘʤʳʤ ʦʙʲʝʤʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʨʚʝʨ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʚʩʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʦʩʥʦʚʥʫʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ. 

ʉʪʨʫʢʪʫʨʘ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ: 

1. ʈʘʙʦʪʘ ʩ ʧʨʘʡʩʘʤʠ: ʧʨʠʝʤ ʬʘʡʣʦʚ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʚʝʜʝʥʠʝ 
ʥʘʟʚʘʥʠʡ, ʜʦʟʠʨʦʚʦʢ ʢ ʝʜʠʥʦʤʫ ʬʦʨʤʘʪʫ ʠ ʜʨʫʛʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʥʫʞʥʫʶ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

2. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ: ʤʦʜʫʣʴ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ (ʨʘʙʦʪʘ ʩ 

ʧʦʠʩʢʦʤ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʨʪʠʨʦʚʢʦʡ ʠ ʬʠʣʴʪʨʘʤʠ), ʤʦʜʫʣʴ ʨʘʙʦʪʳ ʩ çʢʦʨʟʠʥʦʡè 

(ʨʘʙʦʪʘ ʩʦ ʩʧʠʩʢʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʚʘʨʦʚ ï ʦʙʨʘʙʦʪʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ 

ʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʮʝʣʦʤʫ ʩʧʠʩʢʫ, ʘ ʥʝ ʧʦ ʦʜʥʦʡ ʧʦʟʠʮʠʠ). 

3. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʦʜʫʣʠ: ʩʪʨʘʥʠʮʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʣʠʯʥʳʭ 

ʢʘʙʠʥʝʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʪʨʝʭ ʨʦʣʝʡ: 

- ʇʦʣʴʟʦʚʘʪʝʣʴ: ʜʘʥʥʘʷ ʨʦʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʧʦʠʩʢʫ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʧʘʨʘʪʘʭ, ʮʝʥʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨ: ʜʘʥʥʘʷ ʨʦʣʴ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʝʥʪʦʤ ʠ 

ʥʘʩʪʨʘʠʚʘʪʴ ʩʠʩʪʝʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʘʢʢʘʫʥʪʳ ʜʣʷ ʥʦʚʳʭ ʘʧʪʝʢ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

- ɸʧʪʝʢʠ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ: ʜʘʥʥʘʷ ʨʦʣʴ ʜʘʝʪ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ 

ʢʘʙʠʥʝʪʫ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʧʨʘʡʩʳ, ʜʦʧʦʣʥʠʪʴ ʢʦʥʪʝʥʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʝʨʚʝʨ ʩʚʷʟʘʥ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʟʘʧʠʩʴ ʦʙʥʦʚʣʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʜʪʷʛʠʚʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʙʘʟʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʟʘʧʨʦʩʘ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʫʞʝ 

ʦʙʨʘʙʦʪʘʥʥʳʝ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʩʚʦʝʤʫ ʟʘʧʨʦʩʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʜʘʥʥʳʭ. ɼʦʩʪʫʧ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʬʫʥʢʮʠʷʤ ʙʫʜʝʪ 

ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʚʭʦʜʝ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʦʡ ʠ ʩʝʨʚʝʨʦʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʟʘʱʠʱʝʥʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ HTTPS. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʟʫʯʝʥʳ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʚʳʙʨʘʥ 

ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ. ɺ ʵʪʦʡ 

ʩʠʩʪʝʤʝ ʙʫʜʫʪ ʘʛʨʝʛʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ɻʘʨʥʠʮʘʥ, ɺ. ɺ. ʉʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʪʦʚʘʨʘʤ ʠ ʠʭ 

ʩʚʦʡʩʪʚʘʤ ʜʣʷ ʧʦʠʩʢʘ ʠ ʩʨʘʚʥʝʥʠʷ ʮʝʥ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ / ɺ. ɺ. ɻʘʨʥʠʮʘʥ, 

ɽ. ɸ. ʂʫʟʥʝʮʦʚʘ, ʆ. ɺ. ʌʝʜʦʩʝʝʚʘ // ʇʨʠʚʦʣʞʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 2022. ï ˉ 

7 (59). ï ʉ. 55-61. 

2 ɼʞʠʝʥʛʘʟʠʝʚʘ, ɼ. ɸ. ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʮʝʥ ʚ ʧʨʦʜʫʢʪʦʚʳʭ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʘʭ / ɼ. ɸ. 

ɼʞʠʝʥʛʘʟʠʝʚʘ, ʉ. ɺ. ʂʘʮʢʦ // ʅʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 2023. ï ˉ 5 (59). ï ʉ. 43-50. 

3 ʇʘʩʪʫʭʦʚ, ʅ. ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ / ʅ. ɺ. ʇʘʩʪʫʭʦʚ, ʀ. 

ɺ. ʉʧʠʯʘʢ // ʂʫʨʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ çʏʝʣʦʚʝʢ ʠ ʝʛʦ ʟʜʦʨʦʚʴʝè. ï 

2005. ï ˉ 3. ï ʉ. 73-79.  

4 ʉʫʣʪʘʥʦʚ, ʈ. ʆ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥ ʥʘ ʠʜʝʥʪʠʯʥʳʝ ʪʦʚʘʨʳ 
ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ / ʈ. ʆ. ʉʫʣʪʘʥʦʚ, ʄ. ʆ. ɽʣʘʥʮʝʚ, ʂ. ʉ. ʏʝʨʥʳʰʝʚ, ʉ. ɸ. 

ʀʚʰʠʥ // ʇʨʠʚʦʣʞʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 2016. ï ˉ 7 (59). ï ʉ. 57-60. 

5 ʗʨʦʰʫʢ, ɸ. ʉʨʘʚʥʝʥʠʝ PostgreSQL ʠ MySQL: ʥʘʜʝʞʥʦʩʪʴ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɸ. ʗʨʦʰʫʢ // ʍʘʙʨ 

ï ʩʦʦʙʱʝʩʪʚʦ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ / ʨʘʟʨʘʙ. ɼ. ʂʨʶʯʢʦʚ, 2006-2025. ï 2021. ï URL: 

https://habr.com/ru/articles/578744/ ï 26.11.2025. 

6 ɼʤʠʪʨʝʥʢʦ, ɽ. ʃʫʯʰʠʝ ʨʘʩʰʠʨʝʥʠʷ Visual Studio Code ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɽ. ɼʤʠʪʨʝʥʢʦ // ʍʘʙʨ ï ʩʦʦʙʱʝʩʪʚʦ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ / 

ʨʘʟʨʘʙ. ɼ. ʂʨʶʯʢʦʚ, 2006-2025. ï 2023. ï URL: 

https://habr.com/ru/articles/746792/ ï 26.11.2025. 

 

https://habr.com/ru/articles/578744/


  

1327 

 

ʄɽʊʆɼʆʃʆɻʀʗ ʂʀɹɽʈʀʄʄʋʅʀʊɽʊɸ ʂɸʂ ʉʆɺʈɽʄɽʅʅʓʁ 

ʇʆɼʍʆɼ ʂ ʆɹɽʉʇɽʏɽʅʀʖ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɺʣʘʮʢʘʷ ʀ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ 

ʩʣʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʢʠʙʝʨʫʛʨʦʟ. 

ʈʘʩʰʠʨʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʘʪʘʢʠ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʟʘʱʠʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʝʨʠʤʝʪʨʘʣʴʥʦʤ ʧʨʠʥʮʠʧʝ ʠ ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʚʩʸ ʯʘʱʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʪʘʢʘʤ [1]. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʡ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʪʘʢ, ʥʦ 

ʠ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʫʨʦʚʥʝ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʢʠʙʝʨʘʪʘʢʘʤ ʧʦ ʩʚʦʝʡ ʘʨʭʠʪʝʢʪʫʨʝ [2]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʭʦʜ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʝ ʩʚʦʡʩʪʚʦ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ 

ʨʝʘʣʠʟʘʮʠʷ ʘʪʘʢ ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʘ, ʣʠʙʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʢʨʠʪʠʯʝʩʢʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ [2]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʥʘʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʤʝʪʦʜʦʣʦʛʠʷ 

ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʢʘʟ ʦʪ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʦʷʥʥʦʡ ʛʦʥʢʠ ʤʝʞʜʫ 

ʘʪʘʢʫʶʱʠʤʠ ʠ ʟʘʱʠʪʥʠʢʘʤʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʪʦʠʤʦʩʪʴ ʘʪʘʢʠ ʧʨʝʚʳʰʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʘ ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʪʨʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʳ [3]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʥʮʠʧʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʢ ʢʠʙʝʨʫʛʨʦʟʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʝ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʪʘʢ, ʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʫʩʧʝʰʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ. 

ʇʨʠʥʮʠʧ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʫʤʦʣʯʘʥʠʶ (Security by Design) ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʠ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
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ʜʘʥʥʳʤ ʧʨʠʥʮʠʧʦʤ ʪʨʝʙʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ 

ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʘ ʢʘʢ ʙʘʟʦʚʦʝ ʩʚʦʡʩʪʚʦ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʷʟʚʠʤʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʧʨʦʝʢʪʥʳʭ ʦʰʠʙʦʢ [4]. 

ʇʨʠʥʮʠʧ ʤʠʥʠʤʠʟʘʮʠʠ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʢʘʟ ʦʪ ʘʧʨʠʦʨʥʦʛʦ ʜʦʚʝʨʠʷ ʣʶʙʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʠ ʘʧʧʘʨʘʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʜʦʚʝʨʝʥʥʳʡ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʘʤʢʘʭ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʪʘʢ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ 

ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [5]. 

ʇʨʠʥʮʠʧ ʩʪʨʦʛʦʡ ʠʟʦʣʷʮʠʠ ʜʦʤʝʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʣʦʢʘʣʠʟʘʮʠʶ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʢʠʙʝʨʘʪʘʢ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʪʨʦʠʪʩʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʠ ʜʘʥʥʳʝ ʙʳʣʠ 

ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʤʝʥʝʝ ʜʦʚʝʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʨʦʤʝʪʘʮʠʷ 

ʦʜʥʦʛʦ ʜʦʤʝʥʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ 

ʧʦʩʣʝʜʩʪʚʠʷ ʘʪʘʢʠ ʦʩʪʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ 

[3]. 

ʇʨʠʥʮʠʧ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʚʠʣʝʛʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʸʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʞʜʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʩʠʩʪʝʤʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʭ ʧʨʘʚ ʠ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʚʠʣʝʛʠʡ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʠ 

ʫʤʝʥʴʰʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʘʪʘʢʠ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ [5]. 

ʇʨʠʥʮʠʧ ʬʦʨʤʘʣʴʥʦʡ ʚʝʨʠʬʠʮʠʨʫʝʤʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʪʨʝʤʣʝʥʠʠ ʢ ʩʦʟʜʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʳ ʬʦʨʤʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʄʠʥʠʤʠʟʘʮʠʷ 

ʦʙʲʸʤʘ ʜʦʚʝʨʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʙʘʟʳ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ [3]. 

ʇʨʠʥʮʠʧ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʱʠʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʦʪʥʝʩʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʘʪʘʢʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʫʱʝʨʙʦʤ ʦʪ ʝʸ 

ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʨʘʤʢʘʭ ʤʝʪʦʜʦʣʦʛʠʠ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʪʦʠʤʦʩʪʴ ʘʪʘʢʠ ʧʨʝʚʳʰʘʣʘ ʚʦʟʤʦʞʥʫʶ 

ʚʳʛʦʜʫ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʘʪʘʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʫʝʪ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʩʦʟʜʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʩʦʭʨʘʥʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘʨʫʰʠʪʝʣʷ. 
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ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʦʥʦʣʠʪʥʳʤʠ ʠ ʩʝʨʚʠʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ 

ʘʨʭʠʪʝʢʪʫʨʘʤʠ. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʝ ʟʘʱʠʪʘ ʧʝʨʠʤʝʪʨʘ, ʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ [3]. 

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʜʦʤʝʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʠʙʝʨʠʤʤʫʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʷʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʬʫʥʢʮʠʠ ʠ ʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʧʨʠʚʠʣʝʛʠʡ. ʆʩʥʦʚʦʡ ʪʘʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʜʦʤʝʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʫʨʦʚʥʶ ʜʦʚʝʨʠʷ. 

ʋʧʨʦʱʸʥʥʦ ʘʨʭʠʪʝʢʪʫʨʫ ʢʠʙʝʨʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ 

  ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ.1 ï ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʠʙʝʨʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʫʨʦʚʥʝʡ ʠʟʦʣʠʨʦʚʘʥ ʦʪ ʜʨʫʛʠʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʥʠʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. ʊʘʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʪʘʢ ʧʦ ʩʠʩʪʝʤʝ. 

ʄʠʢʨʦʷʜʝʨʥʘʷ ʦʩʥʦʚʘ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʜʦʚʝʨʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʙʘʟʳ 

ʂʣʶʯʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʠʙʝʨʠʤʤʫʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʷʜʝʨʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʤʠʢʨʦʷʜʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʚ ʩʦʩʪʘʚ 

ʷʜʨʘ ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʞʧʨʦʮʝʩʩʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʚʳʥʦʩʷʪʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʦʤʝʥʳ [3]. 

ɼʦʚʝʨʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʙʘʟʘ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʸʤ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʝʸ ʘʥʘʣʠʟ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʘʣʴʥʫʶ 

ʚʝʨʠʬʠʢʘʮʠʶ. ʉʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʘ ʜʦʚʝʨʝʥʥʦʡ ʙʘʟʳ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 
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ʥʘʣʠʯʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʧʦʚʳʰʘʝʪ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʂʦʥʪʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʤʦʥʠʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨʳ ʢʠʙʝʨʠʤʤʫʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʤʦʥʠʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ʃʶʙʦʝ ʦʙʨʘʱʝʥʠʝ ʦʜʥʦʛʦ ʜʦʤʝʥʘ ʢ ʨʝʩʫʨʩʘʤ ʜʨʫʛʦʛʦ 

ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʧʦʣʠʪʠʢʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʃʦʛʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʭʝʤʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʥʪʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʦʤʝʥʘʤʠ 

 

ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʘʪʘʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʠ ʧʨʠʚʠʣʝʛʠʷʤʠ ʠʣʠ ʵʩʢʘʣʘʮʠʠ ʧʨʘʚ ʜʦʩʪʫʧʘ. 

ʀʟʦʣʷʮʠʷ ʧʨʠʢʣʘʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʠʥʮʠʧ çfail-safeè 

ʇʨʠʢʣʘʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʠʙʝʨʠʤʤʫʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʤʝʱʘʶʪʩʷ ʚ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʜʦʤʝʥʘʭ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʜʦʩʪʫʧʦʤ ʢ ʩʠʩʪʝʤʥʳʤ ʨʝʩʫʨʩʘʤ. ɼʘʞʝ ʧʨʠ ʫʩʧʝʰʥʦʡ ʘʪʘʢʝ ʥʘ ʦʪʜʝʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʝ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ ʙʝʟʦʧʘʩʥʦʡ ʜʝʛʨʘʜʘʮʠʠ (fail-safe), 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʢʘʟ ʠʣʠ ʢʦʤʧʨʦʤʝʪʘʮʠʷ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʥʦʡ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ, ʥʦ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʩʦʭʨʘʥʷʷ 

ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʣʶʯʝʚʳʭ ʩʝʨʚʠʩʦʚ [2]. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʛʨʦʟ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʠʙʝʨʠʤʤʫʥʥʳʭ ʩʠʩʪʝʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʫʛʨʦʟ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʚʝʨʝʥʥʳʝ ʠ ʥʝʜʦʚʝʨʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʪʠʤʳʝ 

ʩʮʝʥʘʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʌʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʷʟʚʠʤʦʩʪʠ ʜʦ ʵʪʘʧʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʥʠʞʘʝʪ 

ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʩʠʩʪʝʤʝ [2]. 
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ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʩʨʝʜʩʪʚ, ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ, 

ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ʠ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʥʦʩʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʫʞʝ ʚʳʷʚʣʝʥʥʳʭ ʫʛʨʦʟ [1]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʠʛʥʘʪʫʨʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʮʠʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [2, 

3]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʵʥʝʨʛʝʪʠʢʫ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ [3]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ 

ʫʩʪʦʷʚʰʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [4]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʠʤʤʫʥʠʪʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ 

ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʢʠʙʝʨʘʪʘʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʉʤʝʱʝʥʠʝ 

ʘʢʮʝʥʪʘ ʩ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ ʢ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʉʇʆʉʆɹʓ ʀ ʉʈɽɼʉʊɺɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ɸʈʍʀʊɽʂʊʋʈʓ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ʈɸʄʂɸʍ 

ɺʓʇʆʃʅɽʅʀʗ ʂʋʈʉʆɺʓʍ ʀ ɺʓʇʋʉʂʅʓʍ 

ʂɺɸʃʀʌʀʂɸʎʀʆʅʅʓʍ ʈɸɹʆʊ 

 

ɺʦʣʢʦʚʘ ʊ.ɺ., ʢʘʥʜ. ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʆʙʫʯʘʶʱʠʝʩʷ (ʙʘʢʘʣʘʚʨʳ ʠ ʤʘʛʠʩʪʨʳ) ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ), ʚ 

ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ, ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʶʪ 

ʨʷʜ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʤʦʜʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʀʉ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʨʦʝʢʪʥʳʝ 

ʨʝʰʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ, ʦʧʠʩʳʚʘʶʪ ʚʦʟʤʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʚʥʝʰʥʠʤʠ ʀʉ (ɺʀʉ). ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
ʂʨʠʪʝʨʠʡ ɺʠʜ ʘʨʭʠʪʝʢʪʫʨʳ ʂʦʤʤʝʥʪʘʨʠʠ, ʧʨʠʤʝʨʳ 

1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ 

ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ 

1 ʃʦʢʘʣʴʥʘʷ 

 

2 ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ  

1 ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʀʉ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ, ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ. 

2 ʂʦʤʧʦʥʝʥʪʳ ʀʉ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʨʘʟʥʳʤ 

ʢʦʤʧʴʶʪʝʨʘʤ, ʫʟʣʘʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʀʉ ï 

ʈʀʉ) 

2 ʆʨʛʘʥʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʀʈ): 

ʬʘʡʣʳ, ʙʘʟʳ 

ʜʘʥʥʳʭ 

1 ʌʘʡʣ- 

ʩʝʨʚʝʨʥʘʷ 

 

2 ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ 

1 ʀʈ ʈʀʉ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʬʘʡʣʦʚʦʤ 

ʩʝʨʚʝʨʝ; ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ï ʥʘ 

ʢʣʠʝʥʪʩʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ 

2 ʀʈ ʈʀʉ, ʉʋɹɼ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʨʚʝʨʝ; 

ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ï ʥʘ ʢʣʠʝʥʪʩʢʠʭ 

ʢʦʤʧʴʶʪʝʨʘʭ, ʩʝʨʚʝʨʝ ʧʨʠʣʦʞʝʥʠʡ. 

3 ʈʘʟʜʝʣʝʥʠʝ ʧʦ 

ʩʣʦʷʤ - 

ʤʥʦʛʦʩʣʦʡʥʘʷ ʈʀʉ 

 

1 ɼʚʫʭʟʚʝʥʥʘʷ, 

ʚʳʜʝʣʝʥʦ 2 ʩʣʦʷ (Two-

Tier): ʜʘʥʥʳʝ (Data 

Link Layer) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

(Presentation Layer)  

2 ʄʥʦʛʦʟʚʝʥʥʘʷ, 

ʚʳʜʝʣʝʥʦ 3 ʩʣʦʷ (Multi-

Tier): ʜʘʥʥʳʝ, ʣʦʛʠʢʘ 

(Business Logic Layer) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

1 ʈʀʉ ʠʤʝʝʪ 2 ʫʨʦʚʥʷ: ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʷʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʉʋɹɼ, ʬʘʡʣʦʚʘʷ 

ʩʠʩʪʝʤʘ (ʌʉ) ï ɹʵʢʝʥʜ (Backend), ʠ ʨʘʙʦʯʠʝ 

ʩʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʢʣʠʝʥʪʩʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ï ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï 

ʌʨʦʥʪʝʥʜ (Frontend).  

2 ʈʀʉ ʠʤʝʝʪ 3 ʫʨʦʚʥʷ, ʜʦʙʘʚʣʷʝʪʩʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ - ʩʝʨʚʝʨ 

ʧʨʠʣʦʞʝʥʠʡ (Application Servers), 

ʨʝʘʣʠʟʫʶʱʠʡ ʩʣʦʡ ʣʦʛʠʢʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʫʨʦʚʥʷʤʠ ʌʨʦʥʪʝʥʜ ʠ ɹʵʢʝʥʜ. 

4 ʉʚʷʟʴ 

ʢʦʤʧʦʥʝʥʪʦʚ 

1 ʄʦʥʦʣʠʪʥʘʷ 

 

1 ʂʦʤʧʦʥʝʥʪʳ ʀʉ, ʩʚʷʟʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʙʘʟʳ ʜʘʥʥʳʭ, 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ  

 

 

2 ʉʝʨʚʠʩʥʘʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

2 ʂʦʤʧʦʥʝʥʪʘʤʠ ʀʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʝ ʩʝʨʚʠʩʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʢʦʥʢʨʝʪʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. 

5 ʈʝʘʣʠʟʘʮʠʷ 

ʬʫʥʢʮʠʡ ʀʉ 

ʩʨʝʜʩʪʚʘʤʠ 

ʥʝʟʘʚʠʩʠʤʳʭ 

ʩʝʨʚʠʩʦʚ 

1 ʉʝʨʚʠʩʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, 

(Service-Oriented 

Architectur, SOA) 

 

2 ʄʠʢʨʦ ʩʝʨʚʠʩʥʘʷ 

(Microservices 

Architecture, MSA) - 

ʵʚʦʣʶʮʠʦʥʥʦʝ 

ʨʘʟʚʠʪʠʝ SOA  

1 ʀʉ ʩʦʩʪʦʠʪ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʩʝʨʚʠʩʦʚ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ,ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ɺʀʉ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ: CORBA, SOAP, 

REST (xml, json) ʠ ʜʨ.  

2 ʀʉ ʩʦʩʪʦʠʪ ʠʟ ʥʝʙʦʣʴʰʠʭ ʩʝʨʚʠʩʦʚ 

(ʤʠʢʨʦʩʝʨʚʠʩʦʚ) ʩ ʩʦʙʩʪʚʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʢʦʪʦʨʳʝ ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. 

6 ɺʠʜʳ ʠʥʪʝʛʨʘʮʠʠ 

ʀʉ, ʧʨʠʣʦʞʝʥʠʡ, 

ʩʝʨʚʠʩʦʚ 

1 ʉʝʨʚʠʩʳ 

2 ʉʝʨʚʠʩʥʘʷ ʰʠʥʘ  

 

3 ʀʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ - API  

1 ʉʝʨʚʠʩʳ ʠʥʪʝʛʨʘʮʠʠ - Services.  

2 ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʨʚʠʩʥʳʝ ʰʠʥʳ - 

Enterprise Service Bus - ESB 

3 Application Programming Interface 

 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ (ʚʥʝʰʥʠʡ, ʠʣʠ 

ʢʦʥʪʝʢʩʪʥʳʡ; ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ, ʠʣʠ ʢʦʤʧʦʥʝʥʪʥʳʡ, ʢʦʥʪʝʡʥʝʨʥʳʡ; ʚʥʫʪʨʝʥʥʠʡ, 

ʠʣʠ ʥʠʟʢʦʫʨʦʚʥʝʚʳʡ, ʬʠʟʠʯʝʩʢʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ, 

ʤʝʪʦʜʳ ʠ ʥʦʪʘʮʠʠ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 - ʇʦʜʭʦʜʳ, ʤʝʪʦʜʳ, ʥʦʪʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ 
ʅʘʟʚʘʥʠʝ ʤʝʪʦʜʘ ɺʠʜʳ ʜʠʘʛʨʘʤʤ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʀʉ 

ʇʨʦʠʟʚʦʣʴʥʳʡ 

ʧʦʜʭʦʜ 

ʆʙʱʝʧʨʠʥʷʪʳʝ ʘʙʩʪʨʘʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ: 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʘʧʧʘʨʘʪʥʦʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʝʨʩʦʥʘʣ, 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʜʨ.  

ʗʟʳʢ UML ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ (Component Diagram): ʤʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʦʚ 

ʀʉ, ʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ.  

ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʣʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

(Deployment Diagram): ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ ʥʘ ʘʧʧʘʨʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʅʦʪʘʮʠʷ C4 [1] 

 

ɼʠʘʛʨʘʤʤʳ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʚʠʜʦʚ: 1) ʚʥʝʰʥʠʡ, ʢʦʥʪʝʢʩʪʥʳʡ ï 

Context; 2) ʢʦʥʪʝʡʥʝʨʥʳʡ ï Containers; 3) ʢʦʤʧʦʥʝʥʪʥʳʡ ï 

Components; 4) ʢʦʜ ï Code. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʠʥʪʝʛʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ɺʀʉ 

ʅʦʪʘʮʠʷ BMPN ʉʚʷʟʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʘʷ ʀʉ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʠʭ ʨʘʟʤʝʱʝʥʠʝʤ; ʧʝʨʩʦʥʘʣ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʀʉ, 

ʠʥʪʝʛʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʥʝʰʥʠʤʠ ʀʉ 

ʗʟʳʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ArchiMate 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʀʉ: ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʠ 

ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʝʨʚʠʩʳ ʠ ʜʨ. 

 

ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʤʦʞʥʦ ʨʘʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ: ʣʶʙʦʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʩ ʥʘʣʠʯʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ; 

https://www.bing.com/ck/a?!&&p=acb934a72508b253ca3ee1575934840f11578d31c5b7522ede5d289f73ddd929JmltdHM9MTc2ODc4MDgwMA&ptn=3&ver=2&hsh=4&fclid=3e3ca969-957a-6689-36aa-bf8f940e6713&psq=API+%d1%80%d0%b0%d1%81%d1%88%d0%b8%d1%84%d1%80%d0%be%d0%b2%d0%b0%d1%82%d1%8c&u=a1aHR0cHM6Ly9zeW5lcmd5LnJ1L2FrYWRlbWl5YS9wcm9ncmFtbWluZy9jaHRvX3Rha29lX2FwaV9wcm9zdHlpbWlfc2xvdmFtaV9pX2tha19zX25pbV9yYWJvdGF0
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ʙʝʩʧʣʘʪʥʳʝ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ draw.io [2], Visual Paradigm ʆʥʣʘʡʥ [3]; ʦʙʣʘʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ EdrawMax, Lucidchart, ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Visual 

Paradigm, ʙʝʩʧʣʘʪʥʘʷ ʦʥʣʘʡʥ-ʜʦʩʢʘ Unidraw ʠ ʜʨ. 

ʇʨʠʤʝʨʳ ʦʙʱʝʧʨʠʥʷʪʳʭ ʘʙʩʪʨʘʢʮʠʡ, ʘʨʪʝʬʘʢʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʣʴʥʦʡ, ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʥʦʪʘʮʠʠ, ʥʦʪʘʮʠʡ UML, BPMN, C4 ʠ ʜʨ. ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ï 5. 

 
ʈʠʩʫʥʦʢ 1 ï ɸʙʩʪʨʘʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʀʉ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʙʩʪʨʘʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɸʙʩʪʨʘʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ 

 

 
ʈʠʩʫʥʦʢ 4 ï ɸʙʩʪʨʘʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʀʉ 

 

 
ʈʠʩʫʥʦʢ 5 ï ɸʙʩʪʨʘʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʀʉ 

https://www.bing.com/ck/a?!&&p=8f074d121e208c6214920968892bc988e754f9d9c8dbca3622ad789f3e8bbe88JmltdHM9MTc2ODUyMTYwMA&ptn=3&ver=2&hsh=4&fclid=2b343548-657b-61c5-1fe1-23ab643260ea&u=a1aHR0cHM6Ly9vbmxpbmUudmlzdWFsLXBhcmFkaWdtLmNvbS9ydS9kaWFncmFtcy9zb2x1dGlvbnMvZnJlZS11bWwtZWRpdG9yLW9ubGluZS8&ntb=1
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ʂʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʠ ʢʦʥʪʝʡʥʝʨʥʳʡ ʠʣʠ ʢʦʤʧʦʥʝʥʪʥʳʡ ʫʨʦʚʥʠ ʧʦʩʪʨʦʝʥʠʷ 

ʜʠʘʛʨʘʤʤ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ. ʈʝʢʦʤʝʥʜʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤ: ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʝʜʠʥʦʦʙʨʘʟʠʷ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʙʩʪʨʘʢʮʠʡ ʠ ʘʨʪʝʬʘʢʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʦʪʦʙʨʘʞʝʥʠʷ ʩʭʝʤ 

ʘʨʭʠʪʝʢʪʫʨʳ ɸʉ; ʩʭʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʙʦʣʴʰʠʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʨ ɸ4. 

ɽʩʣʠ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʭʝʤʝ ʤʥʦʛʦ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠʥʮʠʧʳ 

ʜʝʢʦʤʧʦʟʠʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʨʘʚʠʣʘ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʭʝʤʳ ï ʦʥʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʥʦʪʘʮʠʷʭ. 

ʇʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʝʘʣʠʟʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʚ ʨʘʟʥʳʭ ʥʦʪʘʮʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 6 ï 7. ɼʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʦʪʢʨʳʪʦʝ ʩʨʝʜʩʪʚʦ çʂʦʥʩʪʨʫʢʪʦʨ 

ʜʠʘʛʨʘʤʤè draw.io [2], ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤ 

ʥʦʪʘʮʠʠ C4 (ʨʠʩʫʥʦʢ 6); ʩʦʟʜʘʪʝʣʴ ʜʠʘʛʨʘʤʤ Visual Paradigm 18.0 [2], ʥʘ 

ʨʠʩʫʥʢʝ 7 ʘʨʭʠʪʝʢʪʫʨʘ ʀʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʦʪʘʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʇʨʠʤʝʨ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʫʨʦʚʥʷ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʚ ʥʦʪʘʮʠʠ C4 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʩʪʨʝʣʢʠ ʥʘ ʩʭʝʤʝ ʦʪʦʙʨʘʞʘʶʪ ʦʪʥʦʰʝʥʠʝ çʚʳʟʦʚ 

ʢʦʤʧʦʥʝʥʪʘè; ʧʨʝʜʩʪʘʚʣʝʥʦ 2 ʩʣʦʷ (ʟʚʝʥʘ) ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ. ɺʳʜʝʣʝʥʳ: ʩʣʦʡ 

ʜʘʥʥʳʭ (Data Link Layer), ɹʵʢʝʥʜ, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʫ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ 

ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʠ 

ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (Presentation Layer), ʌʨʦʥʪʝʥʜ, ʩʦʜʝʨʞʘʱʠʡ ʧʨʠʢʣʘʜʥʦʡ 

ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʭʦʜʥʳʭ ʨʝʢʚʠʟʠʪʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ 

ʩʨʝʜʩʪʚʘʤʠ ʀʉ. 

 

 
 

ʈʠʩʫʥʦʢ 7 ï ʇʨʠʤʝʨ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ ʚ ʥʦʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ Visual 

Paradigm 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʝʛʦ ʦʙʩʫʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʅʘʢʦʧʣʝʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʬʘʢʪʦʚ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 

ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʣʝʝ ʬʫʥʢʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʪʘʩʝʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ ʠʣʠ ʧʝʨʝʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʄʦʜʝʣʴ C4 ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://c4model.com/ - 20.01.2026 

2 ʆʥʣʘʡʥ-ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ draw.io. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://drawio.com/ ï 20.01.2026. 

3 ʆʥʣʘʡʥ-ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ Visual Paradigm ʆʥʣʘʡʥ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://online.visual-paradugm.com/ ï 

20.01.2026. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ʂ ʇʆʉʊʈʆɽʅʀʖ ɸɼɸʇʊʀɺʅʆʁ 

ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʔʖ ʅɸ 

ʇʈʆʄʓʐʃɽʅʅʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 

 

ɺʦʩʪʨʠʢʦʚ ɼ.ɺ., ʊʫʛʦʚ ɺ.ɺ., ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤʫ ʟʘʚʦʜʫ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʩʭʝʤʫ, ʚʳʚʝʜʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʩʣʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʢʨʳʪʘʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ ʩʠʪʫʘʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ [1]. ʇʦʵʪʦʤʫ ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʩʠʩʪʝʤʘ, ʩʪʠʣʴ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʠʚʥʳʭ 

ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʮʝʣʝʡ, ʩʪʨʘʪʝʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ.  

ʋʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʣʠʷʥʠʷ ʩʫʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʤʝʥʫ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ 

ʠ/ʠʣʠ ʩʫʙʲʝʢʪʦʚ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʦʤʫ ʧʣʘʥʫ (ʨʠʩʫʥʦʢ 1) [2, 3]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
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ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʤʝʥʥʦ ʢ ʚʥʠʤʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʦ ʛʨʷʜʫʱʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʨʠ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʫʩʣʦʚʠʝʤ 

ʩʯʠʪʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ ʦʙʲʝʢʪʘ ʧʦʩʣʝ ʚʣʠʷʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʨʠʩʫʥʦʢ 2) [4]. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʋʟʝʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʠʨʦʜʫ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ. ʋ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʠʚʰʠʭʩʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ 

ʬʦʨʤʫʣʝ (1) ʦʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ: 

 

( ( ), ( ), ( ), )
dx

f x t u t w t t
dt
=       (1), 

 

ʛʜʝ: 
dx

dt
 ï ʧʨʦʠʟʚʦʜʥʘʷ ʩʦʩʪʦʷʥʠʷ ʧʦ ʚʨʝʤʝʥʠ (ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ); 

( )x t ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ; 

f ï ʚʝʢʪʦʨ-ʬʫʥʢʮʠʷ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ; 

( )u t ï ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

( )w t ï ʚʝʢʪʦʨ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ [5]. 

 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʝʢʪʦʨʫ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ( )x t , 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʪʢʣʠʢ 

ʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʜʘʪʯʠʢʦʚ ʠ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʧʦʣʥʘʷ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʪʨʘʞʝʥʠʝ ʠ 

ʯʘʩʪʠʯʥʳʡ ʦʪʢʣʠʢ ʩʠʩʪʝʤʳ. ɺ ʬʦʨʤʫʣʝ (2) ʦʪʦʙʨʘʟʠʤ ʫʨʘʚʥʝʥʠʝ: 
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( ) ( ( ), ( ))y t h x t v t=       (2), 

 

ʛʜʝ: 

( )y t ï ʚʝʢʪʦʨ ʠʟʤʝʨʷʝʤʳʭ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

( )x t ï ʚʝʢʪʦʨ ʠʩʪʠʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ; 

(h ï ʬʫʥʢʮʠʷ ʠʟʤʝʨʝʥʠʡ (ʥʘʙʣʶʜʝʥʠʡ); 

( )v t ï ʚʝʢʪʦʨ ʧʦʛʨʝʰʥʦʩʪʝʡ; 

t  ï ʚʨʝʤʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ [5]. 

 

ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʕʪʦ ʚʩʸ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ 

(ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ), ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʅʝʤʘʣʦʚʘʞʥʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʮʝʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʛʘʟʦʚ ʪʨʝʙʫʶʪʩʷ ʨʘʟʥʳʝ 

ʩʝʥʩʦʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʜʦʨʦʞʘʥʠʶ ʧʨʦʝʢʪʘ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʣʦʞʥʦʩʪʷʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ 

ʨʝʰʠʪʴ, ʧʨʠʙʝʛʥʫʚ ʢ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ, ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: 

ï ʙʘʟʦʚʳʝ; 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. 

ɺ ʙʘʟʦʚʳʝ ʚʭʦʜʠʪ: 

ï ʦʙʲʝʤ ʚʳʙʨʦʩʘ; 

ï ʦʙʲʝʤ ʩʙʨʦʩʘ; 

ï ʦʙʲʝʤ ʦʪʭʦʜʦʚ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ, ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ. ɺ ʩʣʫʯʘʝ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ, ʵʪʦ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ 

ʛʘʟʘ ʦʪ ʧʨʠʤʝʩʝʡ. ʋʨʘʚʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʤ ʚ ʬʦʨʤʫʣʝ (3): 

 

( ) ( ( ), ( ), ( ), ) ( ( ))

0

T
J U L x t u t q t t dt x T

t

= +Fñ      (3), 

ʛʜʝ: 

( )J U ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ; 

(L ï ʧʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʱʠʭ ʟʘʪʨʘʪ 

ʠ ʨʠʩʢʦʚ; 

( )x t ï ʚʝʣʠʯʠʥʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ; 

( )u t ï ʚʝʣʠʯʠʥʘ ʧʨʠʥʠʤʘʝʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

( )q t ï ʚʝʣʠʯʠʥʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

F ï ʪʝʨʤʠʥʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʢʦʥʝʯʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ T ; 
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( )x T ï ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʩʘʤʦʤ ʢʦʥʮʝ [6, 7]. 

 

ɺ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʫʶ ʙʝʨʝʞʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʦʧʪʠʤʘʣʴʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʘʥʜʘʤ ʜʣʷ ʫʜʝʨʞʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʙʝʟʦʧʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ. ʋʨʘʚʥʝʥʠʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʠʤ ʚ ʬʦʨʤʫʣʝ (4): 

 

( ) ( ( ), ( ), ( ), )u t x t q t w tp q=      (4), 

 

ʛʜʝ: 

( )x t ï ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʯʝʨʝʟ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ; 

( )q t ï ʩʢʘʣʷʨʥʳʡ ʠʥʜʝʢʩ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

( )w t ï ʚʝʢʪʦʨ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ; 

qï ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʪʦʨʘ; 
pï ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ [8]. 

 

ʏʝʨʝʟ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ( )x t  ʠʟ ʬʦʨʤʫʣʳ (4), ʨʝʘʣʠʟʫʝʤ ʫʨʘʚʥʝʥʠʝ 

ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ. ʆʥ ʥʫʞʝʥ ʜʣʷ ʪʦʯʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ, ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʫ 

ʦʮʝʥʢʠ. ɺ ʬʦʨʤʫʣʝ (5) ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ: 

 

( , , ) ( ( ))
dx

f x u w K y h x
dt
= + -     (5), 

 

ʛʜʝ: 

( )y h x- ï ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

( , , )f x u wï ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚ ʤʦʜʝʣʠ; 

Kï ʤʘʪʨʠʮʘ ʫʩʠʣʝʥʠʷ ʂʘʣʤʘʥʘ [9, 10]. 

 

ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣ (1-5), ʚʳʧʦʣʥʠʤ ʧʦʩʪʨʦʝʥʠʝ ʙʣʦʢ-ʩʭʝʤʳ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʦʪʦʙʨʘʟʠʤ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3 ï ɹʣʦʢ-ʩʭʝʤʘ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʧʨʝʜʩʢʘʟʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, 

ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʦʙʣʝʛʯʠʪ ʩʙʦʨ ʜʘʥʥʳʝ ʩ ʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ, ʩʥʠʟʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, 

ʫʩʪʨʘʥʠʪʴ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʂʫʜʨʷʚʮʝʚ ɽ.ʄ. ʆʨʛʘʥʠʟʘʮʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʄ.: ɸʉɺ, 2011. 416 c. URL: 

https://rusneb.ru/catalog/000199_000009_02000014121/?ysclid=mkjsau1or89770455

37. 

2 ʂʦʨʦʪʢʦʚ ʕ.ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʄ.: ɼʝʂɸ, 2000. 183 ʩ. 

URL: https://gigabaza.ru/doc/63449-pall.html. 

3 ɺʦʩʪʨʠʢʦʚ ɼ.ɺ., ʊʫʛʦʚ ɺ.ɺ. ʇʨʠʤʝʥʝʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʝʡ // ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ: 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ, ʪʝʭʥʦʣʦʛʠʠ. ï ʆʨʝʥʙʫʨʛ, 2024. ï ʉ. 78-84. URL: 

https://konf.osu.ru/nauka/assets/files/conf_info/conf1/s5.pdf. 

4 ʃʠʩʝʮʢʠʡ ʖ.ʄ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ // ʇʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʩʠʩʪʝʤʳ. 2018. ˉ2. ʉ. 246-252. URL: 

https://cyberleninka.ru/article/n/sistema-upravleniya-predpriyatiem. 

5 ʌʠʣʠʧʦʚʩʢʠʡ ɺ.ʄ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ: 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʄ. ʌʠʣʠʧʦʚʩʢʠʡ. ï ʉʇʙ., 2022. ï 75 ʩ. URL: 

https://elib.spbstu.ru/dl/5/tr/2022/tr22-20.pdf/download/tr22-20.pdf. 
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URL: https://cyberleninka.ru/article/n/identifikatsiya-i-otsenka-znachimosti-
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ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʳ // 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʵʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ. 2007. ˉ18. URL: 
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8 ʃʘʟʘʨʝʚʘ ʊ.ʗ., ʄʘʨʪʝʤʴʷʥʦʚ ʖ.ʌ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʊʘʤ ʙʦʚ: ʀʟʜ-ʚʦ ʊʘʤʙ. 

ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪʘ, 2004. 352 ʩ. URL: 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʆɹʒɽʄɸ ʊɽʂʉʊʆɺʆʁ ɺʓɹʆʈʂʀ ʅɸ 

ʆʎɽʅʂʋ ɼʆʉʊʆɺɽʈʅʆʉʊʀ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʇʆ 

ʂʃɸɺʀɸʊʋʈʅʆʄʋ ʇʆʏɽʈʂʋ 

 

ɻʨʠʛʦʨʦʚ ɺ.ʄ., ɻʘʣʠʤʦʚ ʈ.ʈ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʏʝʨʥʦʧʨʫʜʦʚ ɺ.ɽ., ʄʠʨ ɸ.ɽ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʩʪʫʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʣʠ ʤʝʪʦʜʳ ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʥʝʥʘʚʷʟʯʠʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɹʠʦʤʝʪʨʠʷ ʥʘʞʘʪʠʡ ʢʣʘʚʠʰ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʙʦʨʘ ʪʝʢʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʧʨʦʩʪʳʭ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʙʠʦʤʝʪʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʵʪʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɼʦʩʪʦʠʥʩʪʚʘ ʤʝʪʦʜʦʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʠ ʦʩʥʦʚʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʨʘʩʩʤʦʪʨʝʥʳ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ[1]. ɺʦʧʨʦʩʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ [2-3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʦʠʥʩʪʚʘ ʜʘʥʥʳʭ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʠʭ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʷʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ 

ʚʚʝʜʝʥʥʳʭ ʩʠʤʚʦʣʦʚ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʚʳʜʝʣʝʥʠʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʬʠʣʝʡ ʠ 

ʧʦʩʣʝʜʫʶʱʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩʫʙʲʝʢʪʦʚ. ʇʨʠʟʥʘʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʯʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʨʠʢ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʥʘʞʘʪʠʷʤʠ ʢʣʘʚʠʰ, ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʢʣʘʚʠʰ, ʦʰʠʙʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʞʝʩʪʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʦʙʨʘʟʘ ʠ ʵʪʘʣʦʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

 

˞
В Ͻ

В
   (1) 

 

ʛʜʝ  Wið ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ i-ʛʦ ʧʨʠʟʥʘʢʘ; 

   Si ð ʤʝʨʘ ʩʭʦʞʝʩʪʠ ʜʣʷ i-ʛʦ ʧʨʠʟʥʘʢʘ; 

N ð ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ. 
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ʄʝʨʘ ʩʭʦʞʝʩʪʠ S ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʚʳʯʠʩʣʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

- ʜʣʷ ʚʨʝʤʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʙʩʦʣʶʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ z-ʦʮʝʥʢʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ɻʘʫʩʩʘ; 

- ʜʣʷ ʧʨʠʟʥʘʢʦʚ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʨʦʮʝʥʪʘʭ (ʥʘʧʨʠʤʝʨ, ʜʦʣʷ ʦʰʠʙʦʢ), 

ʩʭʦʞʝʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ὓ ρ
ȿ ȿ

 ȟ
, 

 

ʛʜʝ X  ð ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ, ɛ ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ 

ʧʨʠʟʥʘʢʘ ʚ ʧʨʦʬʠʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 15 ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19-23ʣʝʪ. 

ʂʘʞʜʦʤʫ ʠʟ ʥʠʭ ʧʨʝʜʣʘʛʘʣʦʩʴ ʥʘʙʨʘʪʴ ʥʝ ʤʝʥʝʝ 3 ʪʝʢʩʪʦʚ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʤʚʦʣʦʚ 150.  

ʆʙʦʙʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1. ʉʦʟʜʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʧʨʦʬʠʣʷ ʥʘ ʦʩʥʦʚʝ ʚʩʝʭ ʩʝʩʩʠʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʩʣʦʞʥʦʩʪʠ ʪʝʢʩʪʘ; 

2. ɼʣʷ ʢʘʞʜʦʡ ʩʝʩʩʠʠ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ  ʦʩʫʱʝʩʪʚʣʷʝʤ ʠʟʤʝʥʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʥʘʞʘʪʠʡ  ʢʣʘʚʠʰ, ʨʘʩʩʯʠʪʳʚʘʝʤ ʜʣʷ ʜʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʟʥʘʢʠ. ʉʨʘʚʥʠʚʘʝʤ ʩʦ ʚʩʝʤʠ ʧʨʦʬʠʣʷʤʠ ʠ 

ʚʳʙʠʨʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʥʘʠʙʦʣʝʝ ʩʭʦʞʝʛʦ ʧʦ 

ʬʦʨʤʫʣʝ 1. 

3. ɺʳʚʦʜʠʤ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʯʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʞʘʪʳʭ ʢʣʘʚʠʰ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʪ ʦʙʲʝʤʘ ʪʝʢʩʪʦʚʦʡ ʚʳʙʦʨʢʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʝ ʟʦʥʳ: 

- ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ (0-110 ʩʠʤʚʦʣʦʚ): ʚ ʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 20%; 

- ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ (110-520 ʩʠʤʚʦʣʦʚ ʩ ʦʮʝʥʢʦʡ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 

35%. 

- ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ ʩʚʳʰʝ 550 ʩʦ ʩʨʝʜʥʝʡ ʦʮʝʥʢʦʡ ʪʦʯʥʦʩʪʠ 

ʦʢʦʣʦ 60%. 

ʈʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʚʳʷʚʣʷʪʴ ʩʪʘʙʠʣʴʥʳʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʬʦʨʤʠʨʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʝʝ ʚʩʝʩʪʦʨʦʥʥʠʡ 

ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʦʙʲʝʤ ʜʘʥʥʳʭ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʣʷ ʥʘʜʝʞʥʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʤʝʪʦʜʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʨʘʪʢʠʤʠ ʪʝʢʩʪʦʚʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ. 
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ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʢʦʧʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

ʪʝʢʩʪʦʚʦʡ ʚʳʙʦʨʢʠ, ʩʧʦʩʦʙʥʦʡ ʦʪʨʘʟʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʂʆʈʇʆʈɸʊʀɺʅʆʁ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

ʉʆɹʓʊʀʗʄʀ ʅɸ ʆʉʅʆɺɽ ʈʆʃɽɺʆʁ ʄʆɼɽʃʀ 

 

ɻʫʩʝʚ ɼ.ʅ., ʋʰʘʢʦʚʘ ʄ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ. ʋʩʧʝʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʯʘʩʪʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʣʘʞʝʥʥʫʶ ʨʘʙʦʪʫ 

ʢʦʣʣʝʢʪʠʚʘ, ʦʧʝʨʘʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [1].  

ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʘʜʘʧʪʠʨʦʚʘʣʠ ʧʦʜ ʩʚʦʠ ʥʫʞʜʳ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʣʝʥʜʘʨʠ ʚ ʩʦʩʪʘʚʝ 

ʦʬʠʩʥʳʭ ʧʘʢʝʪʦʚ Microsoft Outlook ʠʣʠ ʩʝʨʚʠʩʳ Google. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ 

ʚʥʝʰʥʶʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʟʘʯʘʩʪʫʶ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʶ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʪʨʦʛʫʶ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʠʝʨʘʨʭʠʶ. ʆʥʠ 

ʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴ ʠʟʙʳʪʦʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʩʪʷʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʪʝʨʬʝʡʩʦʤ, ʪʨʝʙʫʝʪ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʦʤʧʘʥʠʠ ʚʨʝʤʝʥʠ ʥʘ ʦʩʚʦʝʥʠʝ, ʣʠʙʦ, ʥʘʧʨʦʪʠʚ, ʥʝ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ [2]. 

ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʧʨʠʜʘʸʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʮʠʬʨʦʚʦʡ 

ʩʫʚʝʨʝʥʠʪʝʪ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʤʥʦʛʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚʦʧʨʦʩ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʩʝʨʚʠʩʦʚ 

ʩʦʭʨʘʥʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʪʸʪ ʟʘʢʦʥʦʤʝʨʥʳʡ 

ʩʧʨʦʩ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ IT-ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʱʘʶʪ 

ʬʫʥʢʮʠʦʥʘʣ ʫʰʝʜʰʠʭ ʩ ʨʳʥʢʘ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʶʪʩʷ ʧʦʜ 

ʩʧʝʮʠʬʠʢʫ ʣʦʢʘʣʴʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʢʣʘʜʘ [3]. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʩ ʨʦʣʝʚʦʡ ʤʦʜʝʣʴʶ ʜʦʩʪʫʧʘ. 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ ʚ 

ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʣʠʪʴ ʤʝʥʝʜʞʤʝʥʪ ʠ ʣʠʜʝʨʦʚ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʠʚ ʠʤ ʧʨʘʚʘ ʥʘ 

ʧʦʣʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʳʪʠʷʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʷʜʦʚʳʝ ʩʦʪʨʫʜʥʠʢʠ ʧʦʣʫʯʘʪ 

ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʳʤ ʩʦʙʳʪʠʷʤ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʪʨʘʛʠʚʘʶʪ ʠʭ 

ʨʘʙʦʯʠʝ ʦʙʷʟʘʥʥʦʩʪʠ [4]. 

ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʙʣʝʤʳ ʧʨʠʟʚʘʥʘ ʨʝʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʨʧʦʨʘʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʨʦʣʝʚʦʡ ʤʦʜʝʣʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʛʠʙʢʦʛʦ, 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʘʜʘʧʪʠʨʫʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 
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ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʎʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʦʙʳʪʠʷʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʥʪʝʛʨʘʮʠʝʡ ʩ ʚʥʝʰʥʠʤʠ 

ʩʝʨʚʠʩʘʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤ ʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ. 

ɿʘʜʘʯʘʤʠ, ʚʳʧʦʣʥʷʝʤʳʤʠ ʩʠʩʪʝʤʦʡ, ʷʚʣʷʶʪʩʷ: 

1) ʋʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʢʘʣʝʥʜʘʨʥʳʭ ʩʦʙʳʪʠʡ, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʨʘʙʦʪʢʘ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ (ʩʦʟʜʘʥʠʝ, 

ʧʨʦʩʤʦʪʨ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ). 

2) ʀʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤ API ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, GPT) ʜʣʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʦʧʠʩʘʥʠʡ ʩʦʙʳʪʠʡ. 

3) ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʤʠʥʠʤʘʣʴʥʳʭ ʧʨʠʚʠʣʝʛʠʡ. 

4) ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʢ ʩʠʩʪʝʤʝ ʩ ʘʚʪʦʨʠʟʘʮʠʝʡ ʯʝʨʝʟ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʩʨʝʜʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʠʩʪʝʤ ʥʝʪ ʧʨʦʜʫʢʪʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ 

ʦʮʝʥʠʚʘʥʠʷ. Microsoft Outlook Calendar ʥʝ ʠʤʝʝʪ ʰʘʙʣʦʥʦʚ ʩʦʙʳʪʠʡ, ʧʦʤʦʱʠ 

ʀʀ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʦʪʯʸʪʦʚ, ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʨʦʣʝʡ ʠ ʥʝ ʠʤʝʝʪ ʧʦʣʥʦʮʝʥʥʦʡ 

ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ. Google Calendar ʦʙʣʘʜʘʝʪ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʝʡ, ʥʦ ʥʝ ʠʤʝʝʪ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʪʝʭʧʦʜʜʝʨʞʢʠ ʚ ʈʌ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ çʈ7-ʆʬʠʩè ʠ 

çʄʦʡʆʬʠʩè, ʚ ʦʩʥʦʚʥʦʤ ʜʫʙʣʠʨʫʶʪ ʙʘʟʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ ʢʘʣʝʥʜʘʨʷ. 

monday.com ʚʳʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʰʘʙʣʦʥʦʚ, ʛʠʙʢʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʘʤʠ ʠ 

ʥʘʣʠʯʠʝʤ ʵʣʝʤʝʥʪʦʚ ʀʀ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ, ʩʠʩʪʝʤʘ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʦʜ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʚʝʜʸʥ 

ʘʥʘʣʠʟ ʪʨʝʙʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʙʘʟʫ ʜʘʥʥʳʭ, ʩʝʨʚʝʨʥʫʶ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʯʘʩʪʠ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʨʘʞʘʝʪ 

ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ï ʫʧʨʘʚʣʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ 

  

ɹʣʦʢ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ PostgreSQL ï ʥʘʜʝʞʥʦʡ ʦʙʲʝʢʪʥʦ-

ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʫʪ 

ʭʨʘʥʠʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʢʘʣʝʥʜʘʨʥʳʝ ʩʦʙʳʪʠʷ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ 

ʘʪʨʠʙʫʪʦʚ (ʜʘʪʘ, ʚʨʝʤʷ, ʪʠʧ, ʫʯʘʩʪʥʠʢʠ, ʦʧʠʩʘʥʠʝ), ʰʘʙʣʦʥʳ ʪʠʧʦʚʳʭ ʩʦʙʳʪʠʡ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ, 

ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʬʨʝʡʤʚʦʨʢʘ Django. ʉʪʨʫʢʪʫʨʘ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ 

ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʘ: ʤʦʜʫʣʴ ʩʦʟʜʘʥʠʷ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ, ʤʦʜʫʣʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʩʪʨʦʡʢʠ 

ʧʨʘʚ ʜʦʩʪʫʧʘ, ʤʦʜʫʣʴ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʥʘ email ʠ ʨʘʙʦʪʳ ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ. 

ʄʦʜʫʣʴ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʝʨʘʮʠʠ ʩ ʩʦʙʳʪʠʷʤʠ 

ʢʘʣʝʥʜʘʨʷ. ʇʦʟʚʦʣʷʝʪ ʤʝʥʝʜʞʝʨʫ ʩʦʟʜʘʚʘʪʴ ʩʦʙʳʪʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʭ, ʘ 

ʦʙʳʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʙʳʪʠʷ ʢʦʣʝʥʜʘʨʷ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ. ʄʦʜʫʣʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ 

ʜʦʩʪʫʧʘ ʨʝʘʣʠʟʫʝʪ ʩʠʩʪʝʤʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʭʦʜʘ ʠ ʨʦʣʝʚʫʶ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ. 

ʄʦʜʫʣʴ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʥʘ email ʠ ʨʘʙʦʪʳ ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʨʘʩʩʳʣʢʫ 

ʫʚʝʜʦʤʣʝʥʠʡ ʠ ʦʪʯʝʪʦʚ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ API ʷʟʳʢʦʚʦʡ 

ʤʦʜʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʦ ʢʘʣʝʥʜʘʨʥʳʭ ʩʦʙʳʪʠʷʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʫ ʤʠʥʠʤʘʣʴʥʳʭ ʧʨʠʚʠʣʝʛʠʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ. 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ API ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʯʸʪʘ ʦ ʧʨʝʜʩʪʦʷʱʠʡ ʢʘʣʝʥʜʘʨʥʳʭ ʩʦʙʳʪʠʷʭ. ʈʘʙʦʪʘ ʩ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʴʶ 

ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ʥʘ email. 
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ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʸʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ, ʩʝʨʚʝʨ, ʢʣʠʝʥʪʩʢʫʶ ʯʘʩʪʴ ʠ ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧʘʤ ʤʦʜʫʣʴʥʦʩʪʠ ʠ ʫʧʨʦʱʘʝʪ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʚʳʙʨʘʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʬʦʨʤʠʨʫʶʪ ʛʦʪʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʜʦʩʪʘʪʦʯʥʦʝ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʨʦʣʝʚʫʶ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ, 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 
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ʇʈɽʇʆɼɸɺɸʅʀɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ʉ ʋʏɽʊʆʄ ʈɸɿɺʀʊʀʗ 

ʉʈɽɼʉʊɺ LLM  

 

ɼʞʫʢʘʰʝʚ ʂ.ʈ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʘʢ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʘʚʥʦ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʧʨʝʪʝʨʧʝʣ ʨʷʜ ʠʟʤʝʥʝʥʠʡ: 

ʟʘʤʝʥʘ ʤʘʰʠʥʥʦʛʦ ʢʦʜʘ ʥʘ ʘʩʩʝʤʙʣʝʨ, ʧʝʨʝʭʦʜ ʦʪ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʷʟʳʢʦʚ ʢ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʩʧʦʩʦʙʦʚ ʠ ʩʪʠʣʝʡ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʘʪʪʝʨʥʦʚ, ʰʘʙʣʦʥʦʚ ʠ ʬʨʝʡʤʚʦʨʢʦʚ. ʂʘʞʜʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʠʣʠ 

ʦʙʣʝʛʯʘʣʦ, ʠʣʠ ʤʝʥʷʣʦ ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʠʩʪʘ: ʥʘʧʨʠʤʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʞʝʩʪʢʦ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʧʨʦʛʨʘʤʤʠʩʪʫ ʥʝ ʧʨʠʭʦʜʠʪʴʩʷ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ.  

30 ʥʦʷʙʨʷ 2022 ʛʦʜʘ ʢʦʤʧʘʥʠʷ OpenAI ʧʨʝʜʩʪʘʚʠʣʘ ChatGPT - ʯʘʪ-ʙʦʪ ʩ 

ʛʝʥʝʨʘʪʠʚʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʩʧʦʩʦʙʥʳʡ ʨʘʙʦʪʘʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʨʝʞʠʤʝ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʦʧʨʦʩʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ʆʜʥʦʡ ʠʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʙʦʪʘ ʷʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʠʩʘʪʴ ʠ ʦʙʲʷʩʥʷʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʯʪʦ ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʥʘʧʠʩʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʘʥʥʳʡ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

LLM - ʙʦʣʴʰʫʶ ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ, ʪ.ʝ. ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, GPT-3 ʠʤʝʝʪ 175 

ʤʠʣʣʠʘʨʜʦʚ ʧʘʨʘʤʝʪʨʦʚ [1]).  

6 ʤʘʷ 2024 ʛʦʜʘ ʢʦʤʧʘʥʠʠ OpenAI ʠ StackOverflow ʦʙʲʷʚʠʣʠ ʦ ʩʚʦʝʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ [2]. ɺ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ StackOverflow ʧʨʝʜʦʩʪʘʚʣʷʣ 

ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʦʙʫʯʝʥʠʷ CharGPT ʥʘ ʦʪʚʝʪʘʭ ʩʦ StackOverflow. ʉʪʦʠʪʴ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ StackOverflow ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʚʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʘʟʘ ʜʘʥʥʳʭ 

ʩʘʡʪʘ ʭʨʘʥʠʪ ʙʦʣʝʝ 24 ʤʠʣʣʠʦʥʦʚ ʚʦʧʨʦʩʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java, C++, C#, Python, JavaScript ʠ ʧʨʦʯʠʭ [3]. ʇʨʘʢʪʠʯʝʩʢʠ 

ʥʘ ʢʘʞʜʳʡ ʠʟ ʚʦʧʨʦʩ ʧʨʝʜʣʦʞʝʥʳ ʜʝʩʷʪʢʠ ʦʪʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʝʪʠʪʝʣʠ ʩʘʡʪʦʚ 

ʤʦʛʫʪ ʦʮʝʥʠʚʘʪʴ ʠ ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ ʨʝʰʝʥʠʷ, ʚ ʚʠʜʝ ʢʦʤʤʝʥʪʘʨʠʷ, ʜʦʧʦʣʥʝʥʠʷ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʛʦʪʦʚʘʷ ʨʘʟʤʝʯʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʱʘʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ ʧʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʦʜʦʙʥʘʷ ʦʙʫʯʝʥʥʘʷ ʷʟʳʢʘ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʥʝ ʪʦʣʴʢʦ 

ʦʪʚʝʯʘʪʴ ʥʘ ʪʝʢʩʪʦʚʳʝ ʚʦʧʨʦʩʳ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʛʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʜʳ. 

ɺ ʷʥʚʘʨʝ 2025 ʛʦʜʘ ʢʠʪʘʡʩʢʘʷ ʢʦʤʧʘʥʠʷ DeepSeek ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ 

ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ DeepSeek-R1. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʠ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʦʪ 

ʜʨʫʛʠʭ ʘʥʘʣʦʛʦʚ ʷʚʣʷʣʠʩʴ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʣʘʪʥʦʛʦ 

ʧʦʣʥʦʛʦ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʷʚʣʝʥʠʝ DeepSeek 
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ʩʜʝʣʘʣʘ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ LLM ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʦʙʳʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʜʣʷ ʨʷʜʦʚʦʛʦ ʩʪʫʜʝʥʪʘ ʠʣʠ ʰʢʦʣʴʥʠʢʘ. 

ʇʦʤʠʤʦ CharGPT ʠ DeepSeek ʥʘ ʨʳʥʢʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʝʩʪʴ ʠ 

ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʩʦ ʩʚʦʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ: Gemini ʦʪ Google, Grok ʦʪ xAI, 

YandexGPT ʦʪ Yandex, GigaChat ʦʪ ʉʙʝʨʘ ʠ ʜʨʫʛʠʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ LLM 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ IDE: ʥʘʧʨʠʤʝʨ, GitHub Copilot, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʦʚʤʝʩʪʥʦ GitHub ʠ OpenAI, ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʩʪʨʦʝʥ ʚ Visual Studio ʠ Visual 

Studio Code ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʜʦʧʦʣʥʝʥʠʷ ʢʦʜʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʠʣʠ Cursor, ʨʘʟʨʘʙʦʪʘʥʥʳʡ Anysphere Inc., ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʮʝʥʥʦʝ 

IDE ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʧʨʦʝʢʪʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦ ʥʘʧʠʩʘʥʠʶ ʢʦʜʘ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʚʩʝʤ ʧʨʦʝʢʪʦʤ. 

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʙʦʣʴʰʠʝ 

ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʠʥʪʝʣʣʝʢʪʦʤ ʚ ʩʤʳʩʣʝ ʛʝʥʝʨʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ: ʠʭ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʝʨʭʧʨʦʜʚʠʥʫʪʳʡ 

ʧʨʝʜʩʢʘʟʘʪʝʣʴ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʚʘ ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʘ. ʅʝʢʦʪʦʨʳʝ LLM 

ʤʦʛʫʪ ʟʘʧʦʤʠʥʘʪʴ ʪʘʢʞʝ ʢʦʥʪʝʢʩʪ ʠ ʩʦʜʝʨʞʠʤʦʛʦ ʧʨʝʜʳʜʫʱʠʭ ʟʘʧʨʦʩʦʚ, ʥʦ ʚ 

ʮʝʣʦʤ ʠʱʫʪ ʧʦʭʦʞʠʝ ʪʝʢʩʪʳ ʠ ʧʳʪʘʶʪʩʷ ʧʨʝʜʫʛʘʜʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʦʩʣʝ ʥʠʭ 

ʪʝʢʩʪ. ɺ ʮʝʣʦʤ, ʝʩʣʠ ʤʳ ʨʘʩʩʫʞʜʘʝʤ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʪʦ ʵʪʦ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ, 

ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʧʘʪʪʝʨʥʳ. ʅʦ 

ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʨʘʩʩʫʞʜʘʪʴ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʦʡ ʪʠʧ ʀʀ ʤʦʞʝʪ ʥʝ ʢʦʨʨʝʢʪʥʦ 

ʩʨʘʙʦʪʘʪʴ. 

ʆʙʲʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ LLM ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʣʢʦʚʘʥʳ 

ʥʝʦʜʥʦʟʥʘʯʥʦ. MIT Technology Review ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [4]: 

- ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ Microsoft ʉʘʪʴʷ ʅʘʜʝʣʘ, ʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

Google ʉʫʥʜʘʨ ʇʠʯʘʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʢʦʜʘ ʠʭ ʢʦʤʧʘʥʠʡ ʪʝʧʝʨʴ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ɺ ʤʘʨʪʝ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

Anthropic ɼʘʨʠʦ ɸʤʦʜʝʡ ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ 90% ʚʩʝʛʦ 

ʢʦʜʘ ʙʫʜʝʪ ʥʘʧʠʩʘʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

- ʈʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ GitHub, Google ʠ Microsoft ð ʚʩʝʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ð ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ ʥʘ 20ï55% ʙʳʩʪʨʝʝ. ʅʦ ʚ ʩʝʥʪʷʙʨʴʩʢʦʤ ʦʪʯʝʪʝ ʟʘ 2025 

ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Bain & Company ʨʝʘʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʙʳʣʘ ʥʘʟʚʘʥʘ 

çʥʝʟʥʘʯʠʪʝʣʴʥʦʡè. 

- ɼʘʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ GitClear, ʟʘʥʠʤʘʶʱʝʡʩʷ ʠʟʫʯʝʥʠʝʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʞʝʥʝʨʦʚ ʩ 2022 ʛʦʜʘ ʩʦʟʜʘʶʪ 

ʧʨʠʤʝʨʥʦ ʥʘ 10% ʙʦʣʝʝ ʥʘʜʝʞʥʳʡ ʢʦʜ ð ʢʦʜ, ʢʦʪʦʨʳʡ ʥʝ ʫʜʘʣʷʝʪʩʷ ʠ ʥʝ 

ʧʝʨʝʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ, ð ʚʝʨʦʷʪʥʦ, ʙʣʘʛʦʜʘʨʷ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ. ʅʦ ʵʪʦʪ ʨʦʩʪ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ 

ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʢʦʜʘ.  

- ʆʧʨʦʩ Stack Overflow ʪʘʢʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʚʝʨʠʝ ʠ ʧʦʟʠʪʠʚʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʀʀ ʚʧʝʨʚʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠʩʴ.  

- ʀʶʣʴʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ Model Evaluation & Threat Research (METR) ʧʦʢʘʟʘʣʦ, ʯʪʦ, ʭʦʪʷ 

ʦʧʳʪʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʯʠʪʘʣʠ, ʯʪʦ ʀʀ ʜʝʣʘʝʪ ʠʭ ʥʘ 20% ʙʳʩʪʨʝʝ, 

ʦʙʲʝʢʪʠʚʥʳʝ ʪʝʩʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘ 19% 

ʤʝʜʣʝʥʥʝʝ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʀʀ ʠ LLM, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʞʝ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʊʘʢ ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʨʫʧʧʳ, ʫʯʝʥʳʭ ʠʟ 

ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʙʱʘʷ ʟʘʥʷʪʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚʦʟʨʦʩʣʘ, ʥʦ 

ʠʤʝʝʪʩʷ ʩʧʘʜ ʩʨʝʜʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʇʆ [5]. ɺʝʨʦʷʪʥʦ, 

ʧʨʠʯʠʥʳ ʩʧʘʜʘ ʩʚʷʟʘʥʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʣʝʛʢʦʡ ʟʘʤʝʥʳ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʘ 

ʜʞʫʥʦʚʩʢʠʭ ʧʦʟʠʮʠʷʭ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʦʧʳʪʥʳʝ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʣʫʯʰʝ ʟʥʘʢʦʤʳ ʩ ʀʀ, ʯʝʤ ʤʦʣʦʜʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ LLM ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʊʘʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ 

Developer Survey 2025 ʦʪ StackOverflow, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 49 000 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʟ 177 ʩʪʨʘʥ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʦʜʘ, ʥʘʧʠʩʘʥʥʦʛʦ LLM, 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ "ʧʨʘʚʜʦʧʦʜʦʙʥʦʛʦ, ʧʦʯʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʜʘ" [6]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʯʪʝʥʠʝ, ʘʥʘʣʠʟ, 

ʦʪʣʘʜʢʫ ʠ ʧʨʦʚʝʨʢʫ, ʧʨʠʯʝʤ ʧʨʦʮʝʥʪ ʫʩʧʝʭʘ ʨʝʟʢʦ ʧʘʜʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʣʦʞʥʦʩʪʠ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ) ʧʨʦʝʢʪʘ. ʄʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʥʘʧʠʩʘʪʴ ʢʦʜ ʩ ʥʫʣʷ ʙʳʣʦ ʙʳ ʙʳʩʪʨʝʝ, ʯʝʤ ʠʩʢʘʪʴ ʦʰʠʙʢʠ ʚ "ʧʦʯʪʠ 

ʧʨʘʚʠʣʴʥʦʤ" ʨʝʰʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʣʴʢʦ 29% ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ 2025 ʛʦʜʫ 

ʩʯʠʪʘʶʪ, ʯʪʦ LLM-ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʨʝʰʠʪʴ ʠʭ ʟʘʜʘʯʠ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ 2024 

ʛʦʜʫ ʪʘʢʠʭ ʙʳʣʦ 35%). 

ɽʱʸ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ LLM ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ: ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʫʩʪʨʦʝʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʥʠʢʪʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʟʜʘʪʝʣʴ ʤʦʜʝʣʠ, ʥʝ ʩʧʦʩʦʙʝʥ ʧʨʝʜʩʢʘʟʘʪʴ, 

ʯʪʦ ʚʳʜʘʩʪ ʤʦʜʝʣʴ. ʇʨʠ ʯʝʤ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʤʧʪ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʚʳʜʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʦʪʚʝʪʦʚ. ʅʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʟʘʪʨʫʜʥʷʝʪ ʦʪʣʘʜʢʫ ʠ 

ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ: ʠʩʧʨʘʚʣʷʷ ʦʰʠʙʢʠ LLM ʠʥʦʛʜʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʝʥʷʝʪ ʯʘʩʪʴ ʢʦʜʘ, ʥʝ ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʰʠʙʢʦʡ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ 

ʥʦʚʳʝ ʦʰʠʙʢʠ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʘʞʝ ʢʦʨʨʝʢʪʥʦ ʨʘʙʦʪʘʶʱʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʥʝ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʠ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʫʷʟʚʠʤʦʩʪʠ [7]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʴʟʘ ʀʀ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʦʡ, ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʩʧʝʢʪʘʭ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʠʩʪʘ - ʥʘʯʠʥʘʷ ʦʪ ʥʘʧʠʩʘʥʠʷ ʰʘʙʣʦʥʥʳʭ ʢʫʩʢʦʚ ʢʦʜʘ 

ʜʦ ʧʦʧʳʪʦʢ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩ ʤʠʥʠʤʫʤ ʨʫʯʥʦʛʦ ʥʘʧʠʩʘʥʠʷ 

ʢʦʜʘ. ʇʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 
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ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ 

"ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ". 

ɼʣʷ ʥʘʯʘʣʘ ʠʟʫʯʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ LLM-ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʰʘʪʝʣʝʡ ʟʘʜʘʯ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ DeepSeek ʚ ʚʠʜʫ 

ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ (ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʧʨʦʩʦʚ, ʙʝʩʧʣʘʪʝʥ ʠ 

ʜʦʩʪʫʧʝʥ ʚ ʈʦʩʩʠʠ). ɼʣʷ ʧʨʦʚʝʨʢʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʤʫ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʟʘʜʘʯʠ ʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʚʳʜʘʚʘʝʤʳʭ ʩʪʫʜʝʥʪʘʤ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʂʦʤʧʴʶʪʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ" ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ 

"ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ", ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ ʩ ʧʦʨʪʘʣʘ Leetʉode ʠ CodeForces. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʪʝʩʪʦʚʦʡ 

ʧʦʜʙʦʨʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʘʜʘʯʠ ʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ: ʥʘʯʠʥʘʷ ʦʪ ʟʘʜʘʯ ʥʘ 

ʠʟʫʯʝʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʣʠʥʝʡʥʳʡ ʘʣʛʦʨʠʪʤ, ʮʠʢʣ, ʚʝʪʚʣʝʥʠʝ) ʜʦ 

ʟʘʜʘʯ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ (ʘʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ, ʣʠʥʝʡʥʳʡ 

ʩʧʠʩʢʠ ʠ ʢʣʘʩʩʳ). ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʟʘʜʘʯ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ 

ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʩʦʟʜʘʥʠʶ ʤʥʦʛʦʬʘʡʣʦʚʳʭ ʧʨʦʝʢʪʦʚ. ʗʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʷʟʳʢ C++ ʠ Java. 

ɺʩʝ ʟʘʜʘʯʠ DeepSeek ʚʳʧʦʣʥʠʣ ʠʜʝʘʣʴʥʦ: LLM ʚʳʜʘʣʘ ʨʘʙʦʯʠʡ, ʯʘʩʪʦ 

ʭʦʨʦʰʦ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʂʦʜ ʙʳʣ 

ʛʨʘʤʦʪʥʦ ʨʘʟʙʠʪ ʥʘ ʬʘʡʣʳ, ʚʥʫʪʨʠ ʭʦʨʦʰʝʝ ʠ ʯʝʪʢʦʝ ʨʘʟʙʠʝʥʠʝ ʥʘ ʬʫʥʢʮʠʠ ʠ 

ʢʣʘʩʩʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʘʜʘʥʠʡ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʧʨʘʚʢʘ ʩ ʦʙʲʷʩʥʝʥʠʝʤ 

ʨʘʙʦʪʳ ʢʦʜʘ, ʘ ʜʣʷ ʤʥʦʛʦʬʘʡʣʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʚʘʨʠʘʥʪʘʤ ʢʦʤʧʠʣʷʮʠʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʙʦʨʱʠʢʦʚ ʧʦ 

ʪʠʧʫ CMake). ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ LLM ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʪʨʫʢʪʫʨʳ ʠ 

ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʤʦʤʝʥʪ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʤʦʛʣʠ ʙʳʪʴ ʥʝ ʠʟʫʯʝʥʳ 

ʩʪʫʜʝʥʪʦʤ, ʥʦ ʧʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʛʝʥʝʨʠʨʦʚʘʣʘ ʧʨʘʚʠʣʴʥʳʡ 

ʢʦʜ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʡ ʪʝʩʪʦʚʦʡ ʧʦʜʙʦʨʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʘʜʘʯʠ ʩ ʩʘʡʪʘ 

LeetCode (https://leetcode.com) - ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʩʦʙʝʩʝʜʦʚʘʥʠʷʤ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʫʶ 

ʧʦʜʙʦʨʢʫ ʟʘʜʘʯ, ʦʪʩʦʨʪʠʨʦʚʘʥʥʫʶ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ, ʘʣʛʦʨʠʪʤʘʤ ʠ 

ʩʣʦʞʥʦʩʪʠ. ʇʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʚʝʨʠʪʴ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʝʥʥʦʡ ʧʘʤʷʪʠ ʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ.  

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʘʜʘʯʠ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʦ ʨʘʟʥʳʤ 

ʪʝʤʘʤ. LLM ʧʦʢʘʟʘʣʘ ʭʦʨʦʰʠʝ, ʥʦ ʥʝ ʠʜʝʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʟʘʜʘʯ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʳ ʨʘʙʦʯʠʝ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʨʝʰʝʥʠʝ ʟʘ O(n
2
) ʚʤʝʩʪʦ O(n)). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯʘʭ ʥʝ ʙʳʣʠ 

ʫʯʪʝʥʳ ʚʦʟʤʦʞʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠʣʠ ʦʩʦʙʳʝ ʩʣʫʯʘʡ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʦ 

ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʫʢʘʟʘʥʠʷ ʥʘ ʥʠʭ LLM ʩʬʦʨʤʫʣʠʨʦʚʘʣʘ ʢʦʨʨʝʢʪʥʳʝ 

ʨʝʰʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ LLM ʬʦʨʤʫʣʠʨʦʚʘʣʘ 

ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝ ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ, ʨʝʰʝʥʠʝ ʩ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʧʝʨʝʙʦʨʦʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʯʝʨʝʟ ʭʵʰ-ʪʘʙʣʠʮʳ ʠ 

ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʪʦʚʳʭ ʤʘʩʦʢ. 
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ɺ ʢʘʯʝʩʪʚʝ ʪʨʝʪʴʝʡ ʪʝʩʪʦʚʦʡ ʧʦʜʙʦʨʢʠ ʙʳʣʠ ʚʳʙʨʘʥʘ ʟʘʜʘʯʘ ʩ ʩʘʡʪʘ 

CodeForces (https://codeforce.com) - ʚʝʙ-ʩʘʡʪ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʷʪʩʷ 

ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɿʘʜʘʯʠ ʩ ʜʘʥʥʦʛʦ ʩʘʡʪʘ 

ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʩʣʦʞʥʦʩʪʴʶ ʬʦʨʤʫʣʠʨʦʚʦʢ ʟʘʜʘʯ, ʪʘʢ ʠ ʩʣʦʞʥʦʩʪʴʶ 

ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʯ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʘʜʘʯʠ ʠʟ ʨʘʟʜʝʣʘ 

ʊʨʝʥʠʨʦʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʟʘʜʘʯʠ ʧʨʦʰʣʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʪʨʝʪʴʝʤ ʥʘʙʦʨʝ ʦʢʘʟʘʣʠʩʴ ʥʝ 

ʩʦʚʩʝʤ ʦʜʥʦʟʥʘʯʥʳʤʠ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʯʘʩʪʴ ʟʘʜʘʯ LLM ʩ ʥʝʢʦʪʦʨʳʤ ʫʩʧʝʭʦʤ 

ʨʝʰʠʣʘ, ʥʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʟʘʜʘʥʠʡ ʦʢʘʟʘʣʠʩʴ ʥʝ ʨʝʰʝʥʥʳʤʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ LLM ʨʝʰʘʪʴ ʰʘʙʣʦʥʥʳʝ ʠ 

ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ, ʘ ʚʦʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ, ʪʨʝʙʫʶʱʠʝ ʪʚʦʨʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʩʠʩʪʝʤʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʩʧʦʩʦʙʥʘ. ɼʘʞʝ ʥʝʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʪʨʝʙʦʚʘʣʦʩʴ 

ʜʦʨʘʙʘʪʳʚʘʪʴ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʪʴ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʘʚʢʠ. 

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʣʦʞʥʦʩʪʴ ʠ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʩ ʙʘʟʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ. ʉʪʦʠʪ ʪʘʢʞʝ 

ʫʯʝʩʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ LLM ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʨʘʟʚʝʨʥʫʪʳʡ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

ʠ ʜʘʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʪʝʩʪʳ. ʗʟʳʢʦʚʳʝ ʤʦʜʝʣʠ Gemini ʠ YandexGPT 

ʚʩʪʨʦʝʥʳ ʚ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʥʳ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʧʦ ʬʦʪʦʛʨʘʬʠʠ 

ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʶ, ʧʦʣʫʯʝʥʥʦʤʫ ʩ ʢʘʤʝʨʳ ʪʝʣʝʬʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʧʝʜʘʛʦʛʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʧʝʨʚʠʯʥʳʤ ʨʫʙʝʞʦʤ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʩʪʫʜʝʥʪʦʤ 

ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʦʪʚʝʪʘ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʘʚʪʦʧʨʦʚʝʨʢʦʡ ʚ ʪʝʢʩʪʦʚʳʭ 

ʨʝʜʘʢʪʦʨʘʭ), ʘ ʜʘʣʴʰʝ ʫʞʝ ʟʘʜʘʯʘ ʧʝʜʘʛʦʛʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʣʫʙʠʥʫ 

ʧʦʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʦʤ ʨʝʰʝʥʠʷ ʠ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ, ʯʪʦ, ʢʘʢ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ. 

ʚʦʟʚʨʘʱʘʝʪ ʥʘʩ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, LLM ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ, 

ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ ʠ ʩʘʤʦʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ LLM ʥʝʧʣʦʭʦ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʚʝʨʥʫʪʳʡ ʧʦ ʟʘʜʘʥʥʦʡ ʪʝʤʝ ʥʘ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʡ ʠʟ ʀʥʪʝʨʥʝʪʘ. ʂʦʥʝʯʥʦ, ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʠʩʪʦʯʥʠʢʘ ʦʢʘʞʝʪʩʷ ʥʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʣʠ ʥʝʡʨʦʩʝʪʴ, ʝʩʣʠ ʥʝ 

ʩʤʦʞʝʪ ʥʘʡʪʠ ʠʩʪʦʯʥʠʢʠ, ʩʛʝʥʝʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʦʭʦʞʠʤʠ 

ʚʦʧʨʦʩʘʤʠ.  

ɺ ʮʝʣʦʤ, ʧʦʢʘ ʨʘʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʢʘʢ LLM ʧʦʚʣʠʷʶʪ ʥʘ ʩʬʝʨʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʩʣʠʰʢʦʤ ʤʘʣʦ ʧʨʦʰʣʦ ʚʨʝʤʝʥʠ: ʢʨʫʧʥʳʝ 

ʢʦʤʧʘʥʠʠ-ʩʦʟʜʘʪʝʣʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʚʦʨʷʪ ʦ ʩʢʦʨʦʡ ʟʘʤʝʥʝ ʚʩʝʛʦ ʠ ʚʩʷ, ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʝʥʠ ʥʦʚʳʝ 

ʤʦʜʝʣʠ ʫʞʝ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʳʭ ʩʢʘʯʢʦʚ ʚ ʨʘʟʚʠʪʠʠ, ʘ ʵʢʩʧʝʨʪʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʩʣʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ [8]. ʉʢʦʨʝʝ ʚʩʝʛʦ ʧʦ ʨʘʟʚʠʪʠʶ 

ʪʝʭʥʦʣʦʛʠʷ LLM  ʚʳʰʣf ʥʘ ʧʣʘʪʦ ʠ ʪʝʧʝʨʴ ʥʘʤ ʦʩʪʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʠ ʧʝʨʝʭʦʜʠʪʴ ʢ ʪʝʤ ʧʨʘʢʪʠʢʘʤ, ʢʦʪʦʨʳʝ 
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ʙʫʜʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʪʴ ʨʘʙʦʪʫ ʯʝʣʦʚʝʢʘ, ʘ ʥʝ ʧʦʜʤʝʥʷʪʴ ʝʸ ʥʘ ʩʣʦʚʘʭ 

[9].  

ʉ ʫʯʝʪʦʤ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʪʫʜʝʥʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʢʦʥʮʝʧʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʆʆʇ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʝʢʦʤʧʦʟʠʮʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʯʝʝ), ʧʨʠʯʝʤ 

ʘʢʮʝʥʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʤʘʥʠʷ, ʘ ʥʝ ʧʨʦʩʪʦʛʦ ʟʘʫʯʠʚʘʥʠʷ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ. 

2. ɿʘʜʘʥʠʷ ʥʘ ʢʦʜʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʦʩʪʘʶʪʩʷ ʦʪʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ 

ʢʦʤʧʴʶʪʝʨʘ, ʧʦʥʠʤʘʥʠʷ ʠ ʨʘʟʙʦʨʘ ʘʣʛʦʨʠʪʤʦʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪ 

ʩʣʫʞʠʪ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʩʘʤʦʧʨʦʚʝʨʢʠ ʨʘʙʦʪ. ʆʩʥʦʚʥʘʷ 

ʦʮʝʥʢʘ ʠ ʧʨʦʚʝʨʢʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʝʜʘʛʦʛʦʤ ʥʘ ʦʩʥʦʚʝ ʧʦʥʠʤʘʥʠʷ 

ʩʪʫʜʝʥʪʦʤ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

3. ʆʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ LLM ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ, ʪʨʝʙʫʝʪʩʷ ʥʘʦʙʦʨʦʪ ʦʙʫʯʘʪʴ ʨʘʙʦʪʝ ʩ ʀʀ, ʦʙʲʷʩʥʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠ ʨʠʩʢʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʥʘʚʳʢʘʤ ʨʘʙʦʪʳ ʧʦ 

ʘʥʘʣʠʟʫ ʛʦʪʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʀʀ. ʀʤʝʝʪ 

ʩʤʳʩʣ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʢʣʶʯʝʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ 

LLM: ʫʤʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʤʧʪ-ʟʘʧʨʦʩʳ; ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʠʩʪʝʤʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʛʜʘ ʀʀ ʛʝʥʝʨʠʨʫʝʪ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʦʜʘ ʠ ʦʪʜʝʣʴʥʳʝ 

ʤʦʜʫʣʠ, ʘ ʧʨʦʛʨʘʤʤʠʩʪ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ ʮʝʣʠʢʦʤ ʠ ʦʪʚʝʯʘʝʪ ʟʘ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

4. ʈʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ LLM ʚ ʧʦʜʛʦʪʦʚʢʝ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ: ʩʦʚʨʝʤʝʥʥʳʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʧʠʩʘʥʠʷ 

ʢʦʥʩʧʝʢʪʦʚ ʣʝʢʮʠʡ, ʛʝʥʝʨʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʜʘʥʠʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, 

ʛʝʥʝʨʘʮʠʠ ʧʨʦʚʝʨʦʯʥʳʭ ʪʝʩʪʦʚ ʠ ʩʦʟʜʘʥʠʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

5. ʉʪʫʜʝʥʪʳ ʚ ʨʘʤʢʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ LLM ʚ 

ʨʦʣʠ ʪʴʶʪʦʨʘ: ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʜʦʩʪʫʧʥʳʤ ʷʟʳʢʦʤ ʦʙʲʷʩʥʷʪʴ 

ʩʣʦʞʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʳ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʨʘʟʙʠʨʘʪʴ ʠ 

ʦʙʲʷʩʥʷʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʜʳ ʠʟ ʫʯʝʙʥʳʭ ʧʨʠʤʝʨʦʚ, ʧʨʦʚʦʜʠʪʴ ʨʝʚʴʶ-ʘʥʘʣʠʟ 

ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ.  

ʇʨʝʧʦʜʘʚʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

LLM ʷʚʣʷʝʪʩʷ ʥʝ ʫʧʨʦʱʝʥʠʝʤ ʢʫʨʩʘ, ʘ ʫʩʣʦʞʥʝʥʠʝʤ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ.  ʇʨʠ ʵʪʦʤ ʨʦʣʴ ʯʝʣʦʚʝʢʘ-ʧʝʜʘʛʦʛʘ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ 

ʥʘʦʙʦʨʦʪ ʚʦʟʨʘʩʪʘʝʪ, ʚʝʜʴ ʮʝʣʴ ʢʫʨʩʘ - ʚʳʧʫʩʪʠʪʴ ʥʝ "ʢʦʜʠʨʦʚʱʠʢʦʚ", ʘ 

ʠʥʞʝʥʝʨʦʚ-ʤʳʩʣʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʀ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ. ʆʥʠ 

ʜʦʣʞʥʳ ʚʠʜʝʪʴ ʩʠʩʪʝʤʫ ʮʝʣʠʢʦʤ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, 

ʥʘʭʦʜʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʫʷʟʚʠʤʦʩʪʠ ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʦʥʝʯʥʳʡ 

ʧʨʦʜʫʢʪ. ɺ ʪʘʢʦʡ ʧʘʨʘʜʠʛʤʝ LLM ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʫʛʨʦʟʦʡ ʧʨʦʬʝʩʩʠʠ, ʘ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʧʦʩʦʙʥʳʤ ʧʦʜʥʷʪʴ ʧʣʘʥʢʫ ʢʘʯʝʩʪʚʘ, ʩʣʦʞʥʦʩʪʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʚ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ʕʄʆʎʀʆʅɸʃʔʅʓʁ ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ 

ʈɽʂʆʄɽʅɼɸʊɽʃʔʅʓʍ ʉʀʉʊɽʄɸʍ ʇɽʈʉʆʅɸʃʀɿʀʈʆɺɸʅʅʆɻʆ 

ɺʓɹʆʈɸ  

 

ɼʫʩʘʢʘʝʚʘ ʉ.ʊ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ  

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺ 

ʧʩʠʭʦʣʦʛʠʠ ʵʤʦʮʠʡ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʩʦʩʪʦʷʥʠʡ: ʩʪʨʘʭ, ʦʪʚʨʘʱʝʥʠʝ, ʛʨʫʩʪʴ, ʟʣʦʩʪʴ, ʫʜʠʚʣʝʥʠʝ, ʩʯʘʩʪʴʝ ʠ ʥʝʡʪʨʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ [1]. ʊʝʨʤʠʥ çʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪè (ʕʀ) ʚʚʝʜʸʥ ʚ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʧʩʠʭʦʣʦʛʠʠ ʚ 1990 ʛʦʜʫ. ɼʞ. ɼ. ʄʘʡʝʨ ʠ ʇ. ʉʘʣʦʚʝʡ 

ʦʧʨʝʜʝʣʠʣʠ ʕʀ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʯʫʚʩʪʚʘ ʠ ʯʫʚʩʪʚʘ ʜʨʫʛʠʭ ʣʶʜʝʡ, 

ʨʘʟʣʠʯʘʪʴ ʠʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʳʰʣʝʥʠʝʤ 

ʠ ʜʝʡʩʪʚʠʷʤʠ, ʠ ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜʠʢʫ ʜʣʷ ʝʛʦ ʠʟʤʝʨʝʥʠʷ [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʘʩʪʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʯʝʣʦʚʝʢʘ ʠ ʠʥʪʝʣʣʝʢʪʘ ʤʘʰʠʥʳ 

(ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ) ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʧʦʥʷʪʠʝ çʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè [3-4]. ʋʩʧʝʰʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʟʘʜʘʯʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʚ ʠʩʪʦʯʥʠʢʝ [5]. ʈʘʟʨʘʙʦʪʢʘ 

ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [6].  

ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʢʫʱʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ [7]. 

X  ï ʤʥʦʞʝʩʪʚʦ ʬʦʪʦʛʨʘʬʠʡ ʨʘʟʤʝʨʦʤ 45 45³ ʧʠʩʢʣʝʣʝʡ ʚ ʬʦʨʤʘʪʝ PNG ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʠʮ ʣʶʜʝʡ; { }1 2, ,..., lx x x XË  ï ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ; Y  ï 

ʤʥʦʞʝʩʪʚʦ ʚʝʢʪʦʨʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʶʪ ʚʝʨʦʷʪʥʦʩʪʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ (1). 

{ }( ( )) , 1,7i ij
y p y x i= = ,   (1) 

ʛʜʝ ( )ip y  ï ʚʝʨʦʷʪʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʯʝʣʦʚʝʢʘ. 
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ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 
1y  ï ʟʣʦʩʪʴ (angry), 

2y  ï ʦʪʚʨʘʱʝʥʠʝ (disgust),

3y  ï ʩʪʨʘʭ (fear), 
4y  ï ʩʯʘʩʪʴʝ (happy), 

5y  ï ʛʨʫʩʪʴ (sad), 
6y  ï ʫʜʠʚʣʝʥʠʝ 

(surprise), 7y  ï ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (neutral).  

Z  ï ʤʥʦʞʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʠʟ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ (2). 

1 2 3 4Z Z Z Z Z= Ç Ç Ç,   (2) 

ʛʜʝ 
1Z  ï ʤʥʦʞʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦʩʷʱʠʭ ʩʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ; 2Z  ï 

ʤʥʦʞʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦʩʷʱʠʭ ʪʚʦʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ; 3Z  ï ʤʥʦʞʝʩʪʚʦ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦʩʷʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ; 4Z ï ʤʥʦʞʝʩʪʚʦ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦʩʷʱʠʭ ʬʠʟʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ : , 1,4qa X Z q­ = , ʩʧʦʩʦʙʥʳʡ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʲʝʢʪ x XÍ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ 

ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʟʦʙʴʝʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʥʘ ʜʚʘ ʵʪʘʧʘ:  

ï ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ :b X Y­ , ʩʧʦʩʦʙʥʳʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʲʝʢʪ x XÍ ;  

ï ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ :c Y Z­ , ʩʧʦʩʦʙʥʳʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʲʝʢʪ y YÍ . 

ɿʘʜʘʯʘ :b X Y­ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦ 

ʬʦʪʦʛʨʘʬʠʷʤ ʨʘʟʤʝʨʦʤ 45 45³ ʧʠʢʩʝʣʝʡ ʚ ʬʦʨʤʘʪʝ PNG ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʠʮ 

ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʫʜʘʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [8]. 

DeepFace ï ʵʪʦ ʩʘʤʘʷ ʣʝʛʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʘʥʘʣʠʟʘ 

ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʚ ʯʘʩʪʥʦʩʪʠ ʵʤʦʮʠʡ ʜʣʷ Python. ɹʠʙʣʠʦʪʝʢʘ DeepFace ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʧʨʦʮʝʜʫʨʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʧʝʨʝʜʦʚʳʝ 

ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ: VGG-Face, 

FaceNet, OpenFace, DeepID, ArcFace, Dlib. ɺʩʝ ʵʪʠ ʤʦʜʝʣʠ ʫʧʘʢʦʚʘʥʳ ʚʤʝʩʪʝ [9].  

ʇʨʠ ʟʘʧʫʩʢʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʩ ʧʦʤʦʱʴʶ DeepFace ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʜʦʩʪʫʧ ʢ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ: 

- ʇʨʦʚʝʨʢʘ ʣʠʮʘ. ɿʘʜʘʯʘ ʧʨʦʚʝʨʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤ ʣʠʮʦʤ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʌʫʥʢʮʠʷ ʧʨʦʚʝʨʢʠ ʣʠʮʘ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʣʠʮʘ ʢʘʥʜʠʜʘʪʘ ʩ ʜʨʫʛʠʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʘʷ 

ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʣʠʮʦʤ ʚ ʜʦʢʫʤʝʥʪʝ, ʫʜʦʩʪʦʚʝʨʷʶʱʝʤ ʣʠʯʥʦʩʪʴ. 

- ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʣʠʮʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ. ɺʳʧʦʣʥʝʥʠʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʪʨʝʙʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʨʦʚʝʨʢʠ ʣʠʮʘ. 

- ɸʥʘʣʠʟ ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ. ɿʘʜʘʯʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʠʩʘʥʠʠ ʚʠʟʫʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ. ʉʦʙʩʪʚʝʥʥʦ, ʘʥʘʣʠʟ 

ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʪʘʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʢʘʢ ʚʦʟʨʘʩʪ, 
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ʛʝʥʜʝʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʵʤʦʮʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʩʳ ʠʣʠ 

ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

- ɸʥʘʣʠʟ ʣʠʮ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʕʪʘ ʬʫʥʢʮʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʘʥʘʣʠʟʘ ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʩ 

ʧʦʤʦʱʴʶ ʚʠʜʝʦʧʦʪʦʢʘ ʚʝʙïʢʘʤʝʨʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɿʘʜʘʯʘ :c Y Z­  ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ, ʤʝʪʦʜ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʩʣʫʯʘʡʥʳʡ ʣʝʩ, ʜʝʨʝʚʦ 

ʨʝʰʝʥʠʡ [10]. 

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ 

ʨʘʟʤʝʨʦʤ 45 45³ ʧʠʢʩʝʣʝʡ ʚ ʬʦʨʤʘʪʝ PNG ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʠʮ ʦʪʥʦʩʠʪʩʷ ʢ 

ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʫʜʘʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [8]. 

DeepFace ï ʵʪʦ ʩʘʤʘʷ ʣʝʛʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʘʥʘʣʠʟʘ 

ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʚ ʯʘʩʪʥʦʩʪʠ ʵʤʦʮʠʡ ʜʣʷ Python. ɹʠʙʣʠʦʪʝʢʘ DeepFace ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʧʨʦʮʝʜʫʨʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʧʝʨʝʜʦʚʳʝ 

ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ: VGG-Face, 

FaceNet, OpenFace, DeepID, ArcFace, Dlib. ɺʩʝ ʵʪʠ ʤʦʜʝʣʠ ʫʧʘʢʦʚʘʥʳ ʚʤʝʩʪʝ.  

ʇʨʠ ʟʘʧʫʩʢʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʩ ʧʦʤʦʱʴʶ DeepFace ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʜʦʩʪʫʧ ʢ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ: 

- ʇʨʦʚʝʨʢʘ ʣʠʮʘ. ɿʘʜʘʯʘ ʧʨʦʚʝʨʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤ ʣʠʮʦʤ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ. ʌʫʥʢʮʠʷ ʧʨʦʚʝʨʢʠ ʣʠʮʘ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʣʠʮʘ ʢʘʥʜʠʜʘʪʘ ʩ ʜʨʫʛʠʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʘʷ 

ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʣʠʮʦʤ ʚ ʜʦʢʫʤʝʥʪʝ, ʫʜʦʩʪʦʚʝʨʷʶʱʝʤ ʣʠʯʥʦʩʪʴ. 

- ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʣʠʮʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ. ɺʳʧʦʣʥʝʥʠʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʪʨʝʙʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʨʦʚʝʨʢʠ ʣʠʮʘ. 

- ɸʥʘʣʠʟ ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ. ɿʘʜʘʯʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʠʩʘʥʠʠ ʚʠʟʫʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ. ʉʦʙʩʪʚʝʥʥʦ, ʘʥʘʣʠʟ 

ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʪʘʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʢʘʢ ʚʦʟʨʘʩʪ, 

ʛʝʥʜʝʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʵʤʦʮʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʩʳ ʠʣʠ 

ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

- ɸʥʘʣʠʟ ʣʠʮ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʕʪʘ ʬʫʥʢʮʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʘʥʘʣʠʟʘ ʘʪʨʠʙʫʪʦʚ ʣʠʮʘ ʩ 

ʧʦʤʦʱʴʶ ʚʠʜʝʦʧʦʪʦʢʘ ʚʝʙïʢʘʤʝʨʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʫʱʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦ ʣʠʮʘʤ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʡ 

ʚʘʨʠʘʥʪ ʠʟ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʦʮʠʘʣʴʥʳʡ, ʪʚʦʨʯʝʩʢʠʡ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʣʠ ʬʠʟʠʯʝʩʢʠʡ. 

https://viso.ai/deep-learning/visual-emotion-ai-recognition/
https://viso.ai/deep-learning/visual-emotion-ai-recognition/
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ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦʩʪʨʦʝʥʥʦʡ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʉʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʨʘʟʥʳʤʠ ʣʶʜʴʤʠ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ 

ʛʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʯʫʞʠʭ ʪʝʢʫʱʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʠʚʘʪʴ ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʣʣʝʛʘʤʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ. ʌʝʥʦʤʝʥ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫ 

ʫʯʝʥʳʭ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʧʦʜʙʦʨʘ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʘʷ ʢ 

ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʣʶʜʝʡ ʠ ʨʝʢʦʤʝʥʜʫʶʱʘʷ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ.  
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʠ ʩʪʨʦʛʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʜʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʋʩʣʦʞʥʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʚʥʝʰʥʠʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʩʝʨʴʝʟʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ɸʉʋ ʊʇ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʥʘʮʝʣʝʥʳ ʣʠʰʴ ʥʘ ʪʦʯʝʯʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʦʪʜʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝ ʫʯʠʪʳʚʘʷ ʦʙʱʫʶ ʢʘʨʪʠʥʫ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʦʚʳʰʘʝʪ ʨʠʩʢʠ 

ʚʳʭʦʜʘ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʳʨʴʷ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ, ʯʪʦ ʜʠʢʪʫʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʥʝʜʨʝʥʠʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʅʦʚʳʝ 

ʤʝʪʦʜʳ ʜʦʣʞʥʳ ʢʦʤʧʣʝʢʩʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʥʳʝ 

ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʚʩʝʭ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʚʦʡʩʪʚʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (Model Predictive Control, MPC). ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʫʧʨʘʚʣʷʝʤʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʝ ʜʘʣʴʥʝʡʰʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʩʩʯʠʪʘʪʴ 

ʥʘʠʣʫʯʰʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ MPC ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʦʪ 

ʩʠʪʫʘʪʠʚʥʦʛʦ, ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢ ʫʧʨʝʞʜʘʶʱʝʡ 

ʩʪʨʘʪʝʛʠʠ. ɺ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʨʘʥʝʝ, ʩ 

ʫʯʝʪʦʤ ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʜʠʥʘʤʠʢʠ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʥʦʡ 

ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [2]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ MPC ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʠʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɽʸ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦʩʪʨʦʝʥʘ ʧʦ 

ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʚʢʣʶʯʘʝʪ: ʩʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʛʨʝʛʘʪ, ʤʦʜʫʣʴ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʦʮʝʩʩʘ, ʙʣʦʢ ʩ ʘʣʛʦʨʠʪʤʦʤ MPC 

ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʄʦʜʫʣʴ ʠʟʤʝʨʝʥʠʡ ʥʝʧʨʝʨʳʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʭʦʜʝ ʧʨʦʮʝʩʩʘ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʧʨʦʛʥʦʟʠʨʫʶʱʠʭ 

ʙʫʜʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ. ʈʘʩʩʯʠʪʘʥʥʳʝ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ (ʢʣʘʧʘʥʳ, ʥʘʩʦʩʳ), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʬʠʟʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʟʘʤʳʢʘʷ ʢʦʥʪʫʨ 

ʫʧʨʘʚʣʝʥʠʷ [3]. 
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ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ 

 

ʂʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʷʜʨʦ ʢʦʪʦʨʦʛʦ ʦʪʚʝʯʘʝʪ ʟʘ ʠʤʠʪʘʮʠʶ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

(ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2). ɼʘʥʥʳʡ ʜʚʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʫʶʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ 

ʢʣʶʯʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʨʠʥʮʠʧʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʬʦʨʤʠʨʫʶʪʩʷ ʮʝʣʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʜʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʩʣʫʞʘʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʆʙʨʘʙʘʪʳʚʘʷ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʩʠʩʪʝʤʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʪ ʘʢʪʫʘʣʴʥʫʶ 

ʢʘʨʪʠʥʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʧʨʦʩʯʠʪʳʚʘʝʪ ʝʛʦ ʚʝʨʦʷʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ 

ʙʫʜʫʱʝʤ. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨʳ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʷʚʣʷʝʪʩʷ 

ʤʦʜʫʣʴ ʦʮʝʥʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ. ɽʛʦ ʟʘʜʘʯʘ ð ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʤʫʶ, ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʩ 

ʧʝʨʚʠʯʥʳʭ ʧʨʠʙʦʨʦʚ. ʕʪʘ ʬʫʥʢʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʙʘʟʫ ʤʦʜʝʣʠ, ʧʦʚʳʰʘʷ ʩʪʝʧʝʥʴ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʦʙʲʝʢʪʫ 

ʫʧʨʘʚʣʝʥʠʷ [4]. 

 

 
 

ʈʠʩʫʥʦʢ 2 ïʉʪʨʫʢʪʫʨʘ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ 
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ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʚʳʩʪʫʧʘʝʪ ʚʩʪʨʦʝʥʥʳʡ 

ʤʝʭʘʥʠʟʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠ ʛʠʙʢʦ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʥʝʰʥʠʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʨʘʩʭʦʞʜʝʥʠʡ (ʦʰʠʙʦʢ) ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ 

ʤʦʜʝʣʴʶ, ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʩ ʜʘʪʯʠʢʦʚ. ɼʘʥʥʳʡ ʠʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ 

ʝʛʦ ʬʠʟʠʯʝʩʢʦʤʫ ʘʥʘʣʦʛʫ. ʆʙʥʦʚʣʝʥʥʘʷ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ ʨʘʤʢʘʭ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʫʧʨʘʚʣʝʥʠʷ [5]. 

ʇʨʦʛʥʦʟʥʘʷ ʪʨʘʝʢʪʦʨʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ, ʩʣʫʞʠʪ 

ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ 

ʫʧʨʘʚʣʝʥʠʷ MPC ʨʝʰʘʝʪ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ. ʉʫʪʴ ʵʪʦʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʠʩʢʝ ʪʘʢʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ ʮʝʣʝʚʫʶ 

ʬʫʥʢʮʠʶ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʝʪ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ 

ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝʬʪʠ ʠ ʠʭ ʮʝʣʝʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʷ ʚʩʝ ʥʘʣʦʞʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʢʘʢ ʥʘ ʩʘʤʠ ʫʧʨʘʚʣʷʶʱʠʝ 

ʢʦʤʘʥʜʳ, ʪʘʢ ʠ ʥʘ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʈʘʩʩʯʠʪʘʥʥʘʷ 

ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʦʩʣʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʟʘʥʦʚʦ, ʠʩʧʦʣʴʟʫʷ ʫʞʝ ʦʙʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ 

ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ [6]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʮʠʢʣ ʨʘʩʯʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʢʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʀʤʠʪʘʮʠʷ ʦʭʚʘʪʳʚʘʣʘ ʢʘʢ 

ʫʩʪʦʡʯʠʚʳʝ ʨʘʙʦʯʠʝ ʨʝʞʠʤʳ, ʪʘʢ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʢʦʣʝʙʘʥʠʷʭ ʚʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʳʨʴʷ ʠ ʠʟʤʝʥʝʥʠʷʭ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ 

ʢʘʯʝʩʪʚʫ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʧʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʩ ʢʦʪʦʨʳʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʧʦʩʪʘʚʣʝʥʠʝ, ʚʳʩʪʫʧʘʣʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʥʪʫʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʕʪʠ ʢʦʥʪʫʨʳ ʙʳʣʠ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʳ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʠʭ ʪʝʢʫʱʝʤ ʟʥʘʯʝʥʠʠ, ʙʝʟ ʫʯʝʪʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʚʣʠʷʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʟʥʘʯʝʥʠʡ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʪʠ ʠ 

ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʘʭ ʠʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʚʦ ʚʨʝʤʝʥʠ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3, ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ʚʦ-ʧʝʨʚʳʭ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʝʨʝʭʦʜ ʢ ʮʝʣʝʚʦʤʫ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʨʝʞʠʤʫ ʧʦʩʣʝ 
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ʚʦʟʤʫʱʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ MPC. ɼʘʥʥʳʡ 

ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ: ʦʥ ʨʘʩʩʯʠʪʳʚʘʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ, ʧʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʥʦ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʝ ʙʫʜʫʱʝʝ ʧʦʚʝʜʝʥʠʝ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺʘʞʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʦʪ ʚʥʝʜʨʝʥʠʷ ʘʣʛʦʨʠʪʤʘ MPC ʩʪʘʣʦ 

ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʢʦʣʝʙʘʥʠʷʤ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʦʚ ʘʧʧʘʨʘʪʦʚ ʠ ʥʘʣʠʯʠʶ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʝʨʠʬʠʢʘʮʠʠ ʦʙʦʩʥʦʚʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ 

ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʢʦʤʧʣʝʢʩʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʘ ʠ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. ɽʸ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʘʢʪʠʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʆʩʥʦʚʥʦʡ 

ʥʘʫʯʥʳʡ ʚʢʣʘʜ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʙʘʟʝ ʘʜʘʧʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʚʦʡʥʠʢʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʠ ʦʥʣʘʡʥ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʘʜʝʢʚʘʪʥʦʩʪʴ 
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ʤʦʜʝʣʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʪʢʣʠʢʘ ʦʙʲʝʢʪʘ ʠ ʩʠʥʪʝʟʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʢʦʥʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ɸʉʋ ʊʇ. ʇʨʝʜʣʦʞʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ [7]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʃʘʧʪʝʚ, ɸ.ɻ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʛʦʪʦʚʢʠ 

ʥʝʬʪʠ ʠ ʛʘʟʘ / ɸ.ɻ. ʃʘʧʪʝʚ // ɺʝʩʪʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2019. ï ʊ. 22, ˉ 6. ï ʉ. 87ï93. 

2 ʊʫʛʦʚ, ɺ.ɺ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʛʘʟʘʮʠʠ ʥʝʬʪʠ: ʤʦʥʦʛʨʘʬʠʷ / 

ɺ.ɺ. ʊʫʛʦʚ, ʅ.ʀ. ɾʝʞʝʨʘ, ɸ.ʀ. ʉʝʨʜʶʢ. ï ʆʨʝʥʙʫʨʛ: ʆɻʋ, 2003. ï 168 ʩ. 

3 ʊʫʛʦʚ, ɺ.ɺ. ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʦʪʦʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ / ɺ.ɺ. ʊʫʛʦʚ, ɸ.ʄ. ʇʠʱʫʭʠʥ, ɸ.ɺ. 

ʊʨʠʙʫʥʩʢʠʡ // ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ï 2010. ï ˉ 3. ï ʉ. 3ï

5. 

4 ʉʘʬʦʥʦʚ, ɸ.ɺ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ɸ.ɺ. ʉʘʬʦʥʦʚ, ʀ.ɸ. ʂʫʟʥʝʮʦʚ // 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ IT ʚ ʵʥʝʨʛʝʪʠʢʝ. ï 2022. ï ˉ 4. ï ʉ. 18ï25. 

5 ɽʚʜʦʢʠʤʦʚ, ɼ.ɼ. ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʎɽʉʉɸʄʀ 

ʇʆɼɻʆʊʆɺʂʀ ʅɽʌʊʀ ɿɸ ʉʏɽʊ ʇʈʀʄɽʅɽʅʀʗ ʇʈɽɼʀʊʂʀɺʅʆɻʆ 

ɸʅɸʃʀɿɸ / ɼ.ɼ. ɽʚʜʦʢʠʤʦʚ, ɺ.ɺ. ʊʫʛʦʚ // ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ, 

ʪʝʭʥʦʣʦʛʠʠ, ʠʥʥʦʚʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʤʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 
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ʆʨʝʥʙʫʨʛ: ʆɻʋ, 2025. ï ʉ. 1ï5. 

6 ɹʝʣʦʚ, ʇ.ʉ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ / ʇ.ʉ. ɹʝʣʦʚ, ɸ.ɺ. ʂʦʨʰʫʥʦʚ // 
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ʂʈʀʊɽʈʀʀ ɺʓɹʆʈɸ ʉʈɽɼʉʊɺ ɿɸʑʀʊʓ ʀʅʌʆʈʄɸʎʀʀ ʉɽʈɺɽʈʆɺ 

ʆɹʒɽʂʊɸ ʂʋʈʆʈʊʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ʂʘʨʷʢʠʥ ɸ.ʀ., ɹʫʨʴʢʦʚʘ ɽ.ɺ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʆʙʲʝʢʪ ʢʫʨʦʨʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

ʛʦʩʪʝʡ, ʦʙʨʘʙʦʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʠ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʚʝʙ-ʧʣʘʪʬʦʨʤʳ ʠ ʠʥʪʝʛʨʘʮʠʷ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʩʝʨʚʠʩʦʚ. ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʥʝʦʪʲʝʤʣʝʤʦ ʩʚʷʟʘʥʳ ʩ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, 

ʙʫʜʴ ʪʦ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʡ, ʨʘʟʚʝʨʥʫʪʦʡ ʣʦʢʘʣʴʥʦ ʠʣʠ ʚ ʦʙʣʘʯʥʦʡ 

ʩʨʝʜʝ. 

ɺʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʦʤ 

ʢʦʥʪʝʢʩʪʝ ʩʦʧʨʷʞʝʥ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʜʦʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʦʙʰʠʨʥʳʤ ʰʪʘʪʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ 

ʞʝ ʩʪʦʨʦʥʳ, ʦʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ ʜʘʥʥʳʭ ʠ 

ʢʨʠʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳ ʦʪ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʜʙʦʨ ʟʘʱʠʪʥʳʭ ʨʝʰʝʥʠʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʧʦ ʬʦʨʤʘʣʴʥʦʤʫ 

ʧʝʨʝʯʥʶ, ʘ ʥʘ ʦʩʥʦʚʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ 

ʠʟʤʝʨʠʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʉɿʀ): 

1. ʅʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʱʠʱʘʝʤʦʛʦ 
ʦʙʲʝʢʪʘ. 

ʅʦʨʤʘʪʠʚʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʠʟʚʘʥ ʦʧʨʝʜʝʣʠʪʴ ʢʦʤʧʣʝʢʩ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʟʘʱʠʪʥʳʭ ʤʝʨ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʛʠʪʠʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʫʩʧʝʰʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʚʥʝʰʥʠʭ ʧʨʦʚʝʨʦʢ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʢʣʶʯʝʚʳʤʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ 

(ʚʢʣʶʯʘʷ ʙʘʥʢʦʚʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʘʛʨʝʛʘʪʦʨʳ ʫʩʣʫʛ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʟʘʢʘʟʯʠʢʦʚ). ɼʣʷ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʢʫʨʦʨʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦ ʛʦʩʪʷʭ, ʢʘʜʨʦʚʳʝ ʜʘʥʥʳʝ ʧʝʨʩʦʥʘʣʘ, ʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ð ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʮʠʘʣʴʥʳʭ ʣʴʛʦʪʘʭ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʭ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʛʦ ʧʨʦʬʠʣʷ). ʇʦʜʦʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʨʷʜʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: 

- ʌɿ ˉ152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè: ʥʘ ʩʫʙʲʝʢʪʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʣʘʛʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʩʪʚʦ 

ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʘʚʦʚʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ 



  

1368 

 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʡ ʟʘʱʠʪʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʦʙʨʘʙʦʪʢʠ ʚ 

ʨʘʤʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; [1] 

- ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ1119, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʪʝʛʦʨʠʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʭ ʦʙʨʘʙʦʪʢʫ; 

- ʧʨʠʢʘʟ ʌʉʊʕʂ ʈʦʩʩʠʠ ˉ21, ʟʘʢʨʝʧʣʷʶʱʠʡ ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʦʩʪʘʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʇɼʥ. ɼʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʦʡ ʢʘʢ ʢʫʨʦʨʪ, ʵʪʦ ʥʘʧʨʷʤʫʶ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ, ʦʭʚʘʪʳʚʘʶʱʠʭ: ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ, 

ʚʝʨʠʬʠʢʘʮʠʶ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʝʛʠʩʪʨʘʮʠʶ ʩʠʩʪʝʤʥʳʭ 

ʩʦʙʳʪʠʡ, ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʟʘʱʠʪʫ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ 

ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʤʠ ʫʷʟʚʠʤʦʩʪʷʤʠ, ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʝ ʘʩʧʝʢʪʳ. 

- ʌɿ ˉ149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ 

ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè. ɼʘʥʥʳʡ ʟʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʘʩʧʝʢʪʝ, ʜʣʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʥ ʩʣʫʞʠʪ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʠʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʨʝʛʣʘʤʝʥʪʦʚ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦ ʟʘʱʠʪʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʳʭ; [1] 

- ʌɿ ˉ98-ʌɿ çʆ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʝè. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʷ 

ʚ ʩʬʝʨʝ ʢʫʨʦʨʪʘ ʤʦʛʣʘ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʦʚʫʶ ʟʘʱʠʪʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʘʩʩʠʚʘ 

ʩʚʝʜʝʥʠʡ ʚ ʩʪʘʪʫʩʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ (ʪʘʢʠʭ ʢʘʢ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʥʳʭ 

ʩʦʛʣʘʰʝʥʠʡ ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʬʠʥʘʥʩʦʚʳʝ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ), ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʝʜʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʞʠʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ ʠ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʘʨʢʠʨʦʚʢʘ ʜʘʥʥʳʭ, ʩʪʨʦʛʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʚʝʜʝʥʠʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʞʫʨʥʘʣʦʚ ʘʫʜʠʪʘ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʪʝʯʝʢ ʜʘʥʥʳʭ (DLP) ʠ ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʵʢʩʧʦʨʪʦʤ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ 

ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 

ɺ ʩʣʫʯʘʝ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʢʣʶʯʝʚʳʭ ʠʣʠ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʥʪʨʦʣʷ, ʣʶʙʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ, 

ʩʢʦʣʴ ʙʳ ʵʬʬʝʢʪʥʳʤʠ ʦʥʠ ʥʠ ʢʘʟʘʣʠʩʴ, ʥʝ ʩʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʫʩʧʝʰʥʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʘʫʜʠʪʘ ʠ ʥʝ ʧʨʠʚʝʜʫʪ ʢ ʩʠʩʪʝʤʥʦʤʫ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʢʨʠʪʝʨʠʡ ʦʧʨʝʜʝʣʷʝʪ ʙʘʟʦʚʳʡ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʠ ʧʨʠʦʨʠʪʝʪʳ ʚʥʝʜʨʝʥʠʷ. 

2. ɸʢʪʫʘʣʴʥʳʝ ʫʛʨʦʟʳ. 

ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʢʪʨ ʫʛʨʦʟ, ʪʨʝʙʫʶʱʠʭ ʢʦʥʪʨʤʝʨ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʢʫʨʦʨʪʘ, ʠʩʢʣʶʯʘʷ ʘʙʩʪʨʘʢʪʥʦʝ ʠʣʠ 

ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʢʣʶʯʝʚʳʤ 
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ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʤʦʜʝʣʴ ʫʛʨʦʟ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʚʷʟʘʥʥʘʷ ʢ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʘʢʪʠʚʘʤ ʠ ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʘʤ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʢʫʨʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʪʠʧʠʯʥʳʭ ʚʝʢʪʦʨʦʚ ʘʪʘʢ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʫʛʨʦʟʳ ʜʣʷ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʢʪʫʘʣʴʥʳʝ ʫʛʨʦʟʳ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

 

ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʢʦʤʧʨʦʤʝʪʘʮʠʷ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʬʠʰʠʥʛ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʫʯʝʪʥʳʤ ʟʘʧʠʩʷʤ ʧʝʨʩʦʥʘʣʘ. ʕʪʦ ʤʦʞʝʪ 

ʢʘʩʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʘʥʝʣʝʡ, ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ 

ʠʣʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM), ʧʦʟʚʦʣʷʷ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦʜ ʚʠʜʦʤ ʣʝʛʠʪʠʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʝʩʪʨʫʢʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʛʜʝ ʫʛʨʦʟʘ ʚʳʤʦʛʘʪʝʣʴʩʢʦʛʦ 

ʇʆ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʣʦʢʠʨʦʚʢʝ ʜʦʩʪʫʧʘ ʢ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʡʣʦʚʳʤ 

ʩʝʨʚʝʨʘʤ ʠ ʙʘʟʘʤ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʬʨʦʚʘʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʘʨʘʣʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʫ ʩʣʫʞʙʳ 

ʧʨʦʧʫʩʢʘ ʠ ʩʠʩʪʝʤ ʫʯʝʪʘ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʠʬʨʦʚʘʥʠʝ 

ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʧʨʠ ʠʭ ʥʝʘʜʝʢʚʘʪʥʦʤ ʭʨʘʥʝʥʠʠ. 

ɸʪʘʢʠ ʪʠʧʘ çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè (DDoS) ʠ ʩʥʠʞʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʤ ʘʪʘʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʣʝʛʠʪʠʤʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʨʚʠʩʘʤ ʢʫʨʦʨʪʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʩʝʟʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʩʪʦʡ ʚʝʙ-ʩʘʡʪʘ ʠʣʠ ʩʠʩʪʝʤʳ ʧʨʦʧʫʩʢʘ ʚʝʜʝʪ ʢ 

ʧʨʷʤʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʱʝʨʙʫ ʜʣʷ ʨʝʧʫʪʘʮʠʠ. 

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʚ ʛʨʫʧʧʝ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ ʫʛʨʦʟʳ, 

ʠʩʭʦʜʷʱʠʝ ʠʟʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʦʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ, 
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ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ ʬʘʡʣʦʚʳʤ ʨʝʩʫʨʩʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. [2] 

ʂʦʤʧʨʦʤʝʪʘʮʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʛʜʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʯʘʩʪʦ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʠʣʠ 

ʩʣʘʙʦʟʘʱʠʱʝʥʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʦʯʢʦʡ ʚʭʦʜʘ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʝʪʴ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʘʪʘʢʠ. [3] 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʢʫʨʦʨʪ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʝ ʥʘ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʥʘʙʦʨ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʘʱʠʪʥʳʭ 

ʨʝʰʝʥʠʡ, ʘ ʥʘ ʪʝ ʩʮʝʥʘʨʠʠ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ 

ʚʝʨʦʷʪʥʳʤʠ ʠ ʩʧʦʩʦʙʥʳʤʠ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

3. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪ r

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʣʶʙʦʛʦ ʢʫʨʦʨʪʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʚʳʙʦʨʫ ʟʘʱʠʪʥʳʭ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʢʦʣʴʢʦ ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʚʣʘʜʝʥʠʷ ʠ ʩʪʝʧʝʥʴʶ ʚʣʠʷʥʠʷ ʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʩʝʨʚʠʩʦʚ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʳʩʪʫʧʘʶʪ: 

ʆʙʱʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʣʠʮʝʥʟʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ (ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʠʩʪʝʤ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ, ʘʛʝʥʪʦʚ ʠ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ), ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʝʰʥʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʩʪʦʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʦʙʥʦʚʣʝʥʠʷ), 

ʠʟʜʝʨʞʢʠ ʥʘ ʩʠʩʪʝʤʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʧʝʨʩʦʥʘʣʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʷ ʢʣʶʯʝʚʳʭ ʩʠʩʪʝʤ. ʆʮʝʥʠʚʘʝʪʩʷ ʫʱʝʨʙ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʚʩʣʝʜʩʪʚʠʝ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʣʠʝʥʪʩʢʠʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ, ʬʠʥʘʥʩʦʚʦ-

ʨʘʩʯʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʮʠʬʨʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ) 

ʚ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠʣʠ ʧʠʢʦʚʦʛʦ ʩʧʨʦʩʘ. 

ʄʘʩʰʪʘʙ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʠʥʮʠʜʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʶʪʩʷ ʠʟʜʝʨʞʢʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦʩʣʝ 

ʠʥʮʠʜʝʥʪʘ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʪʨʘʪʘ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʘʚʦʚʳʝ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʨʠʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʠ ʢʦʤʧʨʦʤʝʪʘʮʠʝʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ). 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʙʦʨʘ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʥʦ ʠ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ 

ʚʣʘʜʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʭʚʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʠ ʧʦʜʧʠʩʦʢ; 
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- ʟʘʪʨʘʪʳ ʥʘ ʩʝʨʚʝʨʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʩʩʦʨʥʳʝ 

ʤʦʱʥʦʩʪʠ, ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʝʥʪʦʚ, ʭʨʘʥʝʥʠʷ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ ʠ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ 

ʜʘʥʥʳʭ; 

- ʨʘʩʭʦʜʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ 

ʣʠʙʦ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʣʠʙʦ ʚʥʫʪʨʝʥʥʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ; 

- ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʷ ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ, ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʘʣʠʟ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ; 

- ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ; 

- ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʙʳʪʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʦʩʪʦʷʤʠ ʚ ʨʘʙʦʪʝ, 

ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʢ ʚ ʥʘʩʪʨʦʡʢʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʦʨʠʪʝʪ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʨʝʰʝʥʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʪ ʠ ʥʝ ʪʨʝʙʫʶʱʠʤ ʯʨʝʟʤʝʨʥʦʛʦ 

ʨʫʯʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʥʠʟʢʦʟʘʪʨʘʪʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ (MFA), ʩʝʛʤʝʥʪʘʮʠʷ ʩʝʪʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʥʝʠʟʤʝʥʷʝʤʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʩʙʦʨ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ.  

ʉʭʝʤʘ IDEF0 ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʩʝʨʚʝʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ IDEF0 ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʉɿʀ ʩʝʨʚʝʨʦʚ 

[4] 
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ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʫʨʦʨʪʘ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʪʨʠ 

ʢʣʶʯʝʚʳʭ ʜʝʪʝʨʤʠʥʘʥʪʳ. ɺʦ-ʧʝʨʚʳʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ, ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʙʫʜʝʪ ʶʨʠʜʠʯʝʩʢʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʥʝʧʦʣʥʦʮʝʥʥʦʡ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʱʠʪʳ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʢʠʙʝʨʫʛʨʦʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʟʘʱʠʪʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʂ ʪʘʢʠʤ ʤʝʨʘʤ ʤʦʛʫʪ 

ʦʪʥʦʩʠʪʴʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʘ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʦʛʨʘʤʤʘʤ-ʚʳʤʦʛʘʪʝʣʷʤ, ʣʦʛʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ 

ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʦʬʠʩʥʳʭ ʦʧʝʨʘʮʠʡ), ʘ 

ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦʝ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʩʠʩʪʝʤ. ɺ-ʪʨʝʪʴʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʛʨʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʚʳʙʦʨʝ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ 

ʚʥʝʜʨʠʪʴ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʨʠʦʙʨʝʪʝʥʠʝ, 

ʥʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʳʤ ʠ ʢʘʜʨʦʚʳʤ 

ʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʙʳʪʢʠ ʦʪ ʧʨʦʩʪʦʷ ʚ ʧʠʢʦʚʳʝ ʩʝʟʦʥʳ. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʄʀʂʈʆʉɽʈɺʀʉʅʆɻʆ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ 

ɺɽɼɽʅʀʗ ɹʃʆɻʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʂʆʅʊɽʁʅɽʈʀɿɸʎʀʀ 

DOCKER ʀ ʆʈʂɽʉʊʈɸʎʀʀ KUBERNETES 

 

ʂʠʨʠʣʣʦʚ ʅ.ɸ.,  ʋʰʘʢʦʚʘ ʄ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʩʠʩʪʝʤʳ, ʯʘʩʪʦ ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ, ʚʢʣʶʯʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʠʧʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʢʣʠʝʥʪʩʢʫʶ 

ʯʘʩʪʴ (frontend), ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʠ ʩʝʨʚʝʨʥʫʶ 

ʯʘʩʪʴ (backend), ʫʧʨʘʚʣʷʶʱʫʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʙʘʟʦʡ 

ʜʘʥʥʳʭ. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʘʞʜʫʶ ʯʘʩʪʴ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʸʪ ʪʨʫʜʥʦʩʪʠ ʥʘ ʵʪʘʧʝ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʠʟ-ʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʝʜʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʙʠʙʣʠʦʪʝʢ. 

ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ, ʣʠʜʝʨʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ Docker. Docker ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʠʟʦʣʷʮʠʠ ʠ 

ʫʧʘʢʦʚʢʠ ʧʨʠʣʦʞʝʥʠʡ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʚ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ, ʧʝʨʝʥʦʩʠʤʳʝ ʧʘʢʝʪʳ ï ʢʦʥʪʝʡʥʝʨʳ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʦʜʠʥʘʢʦʚʦ ʚ ʣʶʙʦʡ ʩʨʝʜʝ, ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʷ 

ʧʨʦʙʣʝʤʫ çʥʘ ʤʦʝʡ ʤʘʰʠʥʝ ʨʘʙʦʪʘʝʪè. ʂʦʥʪʝʡʥʝʨʳ ʷʚʣʷʶʪʩʷ ʣʝʛʢʦʚʝʩʥʳʤʠ ʠ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʦʙʨʘʟʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʟʘʧʫʩʢʘ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʘʙʦʪʢʠ ʤʠʢʨʦʩʝʨʚʠʩʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʣʦʛʦʚ ʧʨʦʙʣʝʤʘ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʠʩʳ ï ʘʚʪʦʨʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʤʠ, ʢʦʤʤʝʥʪʘʨʠʠ, ʨʘʙʦʪʘ ʩ 

ʤʝʜʠʘ, ʧʦʠʩʢ, ï ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ. 

ɼʣʷ ʣʦʢʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʩʪʦʡ ʦʨʢʝʩʪʨʘʮʠʠ ʤʥʦʛʦʢʦʥʪʝʡʥʝʨʥʳʭ ʩʪʝʢʦʚ 

ʫʜʦʙʝʥ Docker Compose, ʥʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʮʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʢʝʩʪʨʘʮʠʠ. 

Kubernetes ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʫʟʣʘʤ 

ʢʣʘʩʪʝʨʘ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʙʘʣʘʥʩʠʨʦʚʢʫ ʥʘʛʨʫʟʢʠ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʤʠʢʨʦʩʝʨʚʠʩʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨ. 

ɺʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ Docker ʠ Kubernetes ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʜʣʷ ʙʣʦʛ-ʧʣʘʪʬʦʨʤʳ ʜʘʸʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ: 

ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʚʠʩʦʚ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʣʦʛʠʨʦʚʘʥʠʷ. ʇʝʨʝʯʠʩʣʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʷʚʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠʥʜʫʩʪʨʠʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʘʢ 

ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 
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ʊʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʙ-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʜʸʞʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʦʤʫ ʧʝʨʝʭʦʜʫ ʦʪ ʤʦʥʦʣʠʪʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʢ ʤʠʢʨʦʩʝʨʚʠʩʥʳʤ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ, ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʙʦʷʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʣʦʛ-ʧʣʘʪʬʦʨʤ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɸʥʘʣʠʟ ʧʦʧʫʣʷʨʥʳʭ ʙʣʦʛΆʧʣʘʪʬʦʨʤ (ʗʥʜʝʢʩ.ɼʟʝʥ, LiveJournal, Teletype, 
VC.ru, ɺʩʝʤ!ʨʫ) ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʘʟʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ʧʫʙʣʠʢʘʮʠʠ ʢʦʥʪʝʥʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʫʜʠʪʦʨʠʝʡ. ʂ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʦʪʥʦʩʷʪʩʷ ʥʘʣʠʯʠʝ ʘʫʜʠʪʦʨʠʠ, ʧʦʜʜʝʨʞʢʘ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʟʘʢʨʳʪʳʤʠ, ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʘʩʪʦʤʠʟʘʮʠʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʠ 

ʙʠʟʥʝʩΆʣʦʛʠʢʫ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʡ 
ʩʠʩʪʝʤʳ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ ʚʳʙʨʘʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʘʞʜʦʡ ʠʟ ʚʳʙʨʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

Docker ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʜʣʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ Docker-ʢʦʥʪʝʡʥʝʨʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʟʘʧʫʱʝʥʥʦʝ ʚ ʩʚʦʝʡ ʩʨʝʜʝ, 

ʦʙʣʘʜʘʶʱʝʝ ʩʚʦʠʤʠ ʩʝʪʝʚʳʤʠ, ʬʘʡʣʦʚʳʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

Docker-ʢʦʥʪʝʡʥʝʨ ʣʦʞʠʪʩʷ ʧʦʚʝʨʭ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʝʣʠʪ ʩ ʥʠʤ ʨʝʩʫʨʩʳ, ʥʦ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤ ʠʟʦʣʠʨʦʚʘʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠʤʝʥ ʠ ʤʦʱʥʦʩʪʷʤʠ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ: 

1) ʧʦʩʪʨʦʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ï ʥʘʩʪʨʦʡʢʘ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʳʚʦʜʘ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 

2) ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʪʝʡʥʝʨʦʚ ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʙʣʦʢʦʚ ï ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʩʝʛʤʝʥʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʫʝʪ ʤʦʥʦʣʠʪʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʠʭ ʤʦʜʫʣʴʥʳʝ ʘʥʘʣʦʛʠ; 

3) ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ; 

4) ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʭʦʩʪʘʭ; 

5) ʧʝʨʝʥʦʩ ʧʨʦʛʨʘʤʤ ʚ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʳ; 

6) ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ; 

7) ʵʢʦʥʦʤʠʷ ʤʝʩʪʘ ʠ ʧʘʤʷʪʠ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʦʯʝʥʴ ʛʠʙʢʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʸʨʪʳʚʘʪʴ ʠʭ ʙʳʩʪʨʝʝ ʠ ʙʝʟʦʧʘʩʥʝʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʧʨʠʣʦʞʝʥʠʡ [2]. 

Kubernetes ï ʵʪʦ ʧʦʨʪʘʪʠʚʥʘʷ ʨʘʩʰʠʨʷʝʤʘʷ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ 

ʩʝʨʚʠʩʘʤʠ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʘʝʪ ʢʘʢ ʜʝʢʣʘʨʘʪʠʚʥʫʶ ʥʘʩʪʨʦʡʢʫ, ʪʘʢ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ. ʇʣʘʪʬʦʨʤʘ ʦʙʣʘʜʘʝʪ ʤʘʩʰʪʘʙʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ 

ʧʨʦʜʦʣʞʘʝʪ ʙʳʩʪʨʦ ʨʘʩʪʠ. 
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ʈʘʥʝʝ ʧʨʠʣʦʞʝʥʠʷ ʟʘʧʫʩʢʘʣʠʩʴ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʩʝʨʚʝʨʘʭ, ʛʜʝ ʥʝ ʙʳʣʦ 

ʥʠʢʘʢʦʛʦ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʠ ʵʪʦ 

ʚʳʟʳʚʘʣʦ ʧʨʦʙʣʝʤʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʧʫʩʢʘʶʪ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʩʪʦʝʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʢʦʥʪʝʡʥʝʨ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʜʨʫʛʦʡ ʢʦʥʪʝʡʥʝʨ. ɺ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ Kubernetes ʜʘʝʪ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʛʠʙʢʦʡ ʨʘʙʦʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ.  

Kubernetes ʧʨʝʜʦʩʪʘʚʣʷʝʪ: 

1) ʄʦʥʠʪʦʨʠʥʛ ʩʝʨʚʠʩʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ. Kubernetes ʤʦʞʝʪ 
ʦʙʥʘʨʫʞʠʪʴ ʢʦʥʪʝʡʥʝʨ, ʠʩʧʦʣʴʟʫʷ ʠʤʷ DNS ʠʣʠ ʩʦʙʩʪʚʝʥʥʳʡ IP-ʘʜʨʝʩ. ɽʩʣʠ 

ʪʨʘʬʠʢ ʚ ʢʦʥʪʝʡʥʝʨʝ ʚʳʩʦʢʠʡ, Kubernetes ʤʦʞʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʠ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʯʪʦʙʳ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ. 

2) ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ. Kubernetes ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʢʣʘʩʪʝʨ ʫʟʣʦʚ, ʢʦʪʦʨʳʡ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʫʩʢʘ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʟʘʜʘʯ. ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʩʢʦʣʴʢʦ ʎʇ ʠ ʧʘʤʷʪʠ (ʆɿʋ) ʪʨʝʙʫʝʪʩʷ ʢʘʞʜʦʤʫ 

ʢʦʥʪʝʡʥʝʨʫ. Kubernetes ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴ ʢʦʥʪʝʡʥʝʨʳ ʥʘ ʫʟʣʘʭ ʪʘʢ, ʯʪʦʙʳ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ. 

3) ʉʘʤʦʢʦʥʪʨʦʣʴ. Kubernetes ʧʝʨʝʟʘʧʫʩʢʘʝʪ ʦʪʢʘʟʘʚʰʠʝ ʢʦʥʪʝʡʥʝʨʳ, 

ʟʘʤʝʥʷʝʪ ʠ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʢʦʥʪʝʡʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʭʦʜʷʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʢʣʠʝʥʪʘʤ, ʧʦʢʘ 

ʦʥʠ ʥʝ ʙʫʜʫʪ ʛʦʪʦʚʳ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

4) ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

Kubernetes ʤʦʞʝʪ ʭʨʘʥʠʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢʦʡ 

ʢʘʢ ʧʘʨʦʣʠ, OAuth-ʪʦʢʝʥʳ ʠ ʢʣʶʯʠ SSH. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʨʘʟʚʝʨʪʳʚʘʪʴ ʠ 

ʦʙʥʦʚʣʷʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʦʚ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʥʝ ʨʘʩʢʨʳʚʘʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʪʝʢʘ [3]. 

ʈʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ SQLite ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ɽʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʤʧʘʢʪʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʪʜʝʣʴʥʦʤ ʩʝʨʚʝʨʝ ʠ ʧʨʦʩʪʦʪʫ ʠʥʪʝʛʨʘʮʠʠ. SQLite ʭʨʘʥʠʪ ʚʩʶ 

ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʦʜʥʦʤ ʬʘʡʣʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʕʪʦ ʠʜʝʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ, ʢʘʢ 

ʙʣʦʛʦʚʘʷ ʧʣʘʪʬʦʨʤʘ [4]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʣʦʛʠʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ 

ʬʨʝʡʤʚʦʨʢ Flask ï ʣʝʛʢʦʚʝʩʥʳʡ ʠ ʛʠʙʢʠʡ ʚʝʙ-ʤʠʢʨʦʬʨʝʡʤʚʦʨʢ ʜʣʷ Python. 

Flask ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʜʫʣʴʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠ ʵʪʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʘ ʝʛʦ ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʥʫʞʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʳʤ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʌʨʝʡʤʚʦʨʢ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

RESTful API, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʙʣʦʛʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ. Flask ʥʝ ʥʘʚʷʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʷ 

ʨʘʟʨʘʙʦʪʯʠʢʫ ʛʠʙʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʨʦʝʢʪʘ 
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ï ʤʠʢʨʦʩʝʨʚʠʩʳ ʥʘ Flask ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ 

ʧʨʠʣʦʞʝʥʠʷ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣ ʚʳʙʨʘʥ Vue.js ï 

ʧʨʦʛʨʝʩʩʠʚʥʳʡ JavaScript-ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʦʚ. Vue.js ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʦʥʝʥʪʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʫʧʨʦʱʘʝʪ ʧʦʜʜʝʨʞʢʫ ʢʦʜʘ. ʌʨʝʡʤʚʦʨʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʦʪʟʳʚʯʠʚʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python ʠ ʬʨʝʡʤʚʦʨʢ Flask, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʛʠʙʢʦʩʪʴ, ʤʦʜʫʣʴʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ 

ʩʦʟʜʘʥʠʷ RESTful API. ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʉʋɹɼ SQLite ʢʘʢ 

ʧʨʦʩʪʦʝ ʠ ʢʦʤʧʘʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ. ɼʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ JWT, ʘ ʜʣʷ 

ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʚʳʙʨʘʥ ʬʨʝʡʤʚʦʨʢ Vue.js, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠ ʦʪʟʳʚʯʠʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ 

ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Docker, ʘ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ Kubernetes. 

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʤʠʢʨʦʩʝʨʚʠʩʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

     

 
   

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʤʠʢʨʦʩʝʨʚʠʩʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʣʦʛʦʚ 

 

ʉʪʨʫʢʪʫʨʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʤʠʢʨʦʩʝʨʚʠʩ ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʴʥʳʡ 
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ʣʦʛʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʄʠʢʨʦʩʝʨʚʠʩʳ ʨʘʟʚʝʨʪʳʚʘʶʪʩʷ ʚ 

Kubernetes ʢʣʘʩʪʝʨʝ ʢʘʢ Docker ʢʦʥʪʝʡʥʝʨʳ. ɺʭʦʜʥʦʡ ʪʨʘʬʠʢ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

API-Gateway, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʠʣʦʞʝʥʠʝʤ, ʠ ʚʳʧʦʣʥʷʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʟʘʧʨʦʩʦʚ, ʧʨʦʚʝʨʢʫ JWT-ʪʦʢʝʥʦʚ. 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʦʙʱʘʝʪʩʷ ʩ ʩʝʨʚʝʨʥʦʡ ʧʦ ʟʘʱʠʱʝʥʥʦʤʫ HTTPS, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʣʘʛʦʜʘʨʷ ʰʠʬʨʦʚʘʥʠʶ ʜʘʥʥʳʭ. 

ʂʘʞʜʳʡ ʤʠʢʨʦʩʝʨʚʠʩ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʣʦʢʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ SQLite 

(ʧʦ ʦʜʥʦʤʫ ʬʘʡʣʫ ʥʘ ʤʠʢʨʦʩʝʨʚʠʩ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʜʦʙʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʫ çʢʘʞʜʳʡ ʤʠʢʨʦʩʝʨʚʠʩ ʚʣʘʜʝʝʪ ʩʚʦʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭè. 

ʂʣʠʝʥʪ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩʳ ʯʝʨʝʟ HTTPS ʢ API-Gateway, API-Gateway 

ʘʫʪʝʥʪʠʬʠʮʠʨʫʝʪ ʟʘʧʨʦʩʳ (ʧʨʦʚʦʜʠʪ ʚʘʣʠʜʘʮʠʶ JWT) ʠ ʤʘʨʰʨʫʪʠʟʠʨʫʝʪ 

ʟʘʧʨʦʩ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʠʢʨʦʩʝʨʚʠʩʘʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʤʠʢʨʦʩʝʨʚʠʩʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ: ʢʘʞʜʳʡ ʤʠʢʨʦʩʝʨʚʠʩ ʠʟʦʣʠʨʦʚʘʥ ʧʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʜʘʥʥʳʤ, ʚʭʦʜʥʦʡ ʪʨʘʬʠʢ ʮʝʥʪʨʘʣʠʟʠʨʦʚʘʥʥʦ ʫʧʨʘʚʣʷʝʪʩʷ 

ʯʝʨʝʟ API-Gateway, ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʤʠʢʨʦʩʝʨʚʠʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ Docker ʢʦʥʪʝʡʥʝʨʘʭ, ʚʥʫʪʨʠ Kubernetes ʢʣʘʩʪʝʨʘ, ʵʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʜʫʣʴʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʥʘʨʘʱʠʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʯʝʪʢʦʝ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʤʝʞʜʫ ʤʠʢʨʦʩʝʨʚʠʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʩʝʨʚʠʩʥʦʛʦ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ. ɺʳʜʝʣʝʥʳ ʧʦʜʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʩʝʨʚʠʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʤʠʢʨʦʩʝʨʚʠʩ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʤʠʢʨʦʩʝʨʚʠʩ ʫʧʨʘʚʣʝʥʠʷ ʧʫʙʣʠʢʘʮʠʷʤʠ, ʤʠʢʨʦʩʝʨʚʠʩ ʢʦʤʤʝʥʪʘʨʠʝʚ, 

ʤʠʢʨʦʩʝʨʚʠʩ ʨʝʘʢʮʠʡ ʠ API-Gateway. ʆʧʠʩʘʥʳ ʬʫʥʢʮʠʠ ʢʘʞʜʦʛʦ ʤʠʢʨʦʩʝʨʚʠʩʘ 

ʠ ʧʨʠʥʮʠʧʳ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʤʦʜʫʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Habr ï ʩʦʦʙʱʝʩʪʚʦ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ, 2006-2025. ï 2024. 

ï URL: https://habr.com/ru/companies/sibur_official/articles/826964/ ï 28.12.2025. 

2 ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ: ʦʩʥʦʚʳ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

Yandex Cloud ï ʩʝʨʚʠʩ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʝʥʠʷ, 2018-2025. ï 2025. ï URL: 

https://yandex.cloud/ru/docs/glossary/containerization ï 28.12.2025. 

3 ʏʪʦ ʪʘʢʦʝ Kubernetes [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Kubernetes ï 

ʦʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, 2014-2025. ï 2025. ï URL: 

https://kubernetes.io/ru/docs/concepts/overview/what-is-kubernetes/ ï 28.12.2025. 

4 Appropriate Uses For SQLite [Electronic resource] // SQLite ï official 

documentation, 2002-2025. ï 2025. ï URL: https://www.sqlite.org/whentouse.html ï 

28.12.2025. 
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ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ  

 

ʂʦʙʳʣʢʠʥ ɼ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʖʩʫʧʦʚʘ ʆ.ɺ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʫʩʣʦʚʠʷʭ ʫʩʢʦʨʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ɸɼʆ) 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʪʘʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ 

ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ 09.03.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʘʫʪʩʦʨʩʠʥʛʘ ʢʘʢ ʤʦʜʝʣʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʠʣʝʤʤʦʡ ʚʳʙʦʨʘ: ʩʦʭʨʘʥʠʪʴ ʧʦʣʥʳʡ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʝʨʝʜʘʪʴ ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ 

ʚʥʝʰʥʠʤ ʵʢʩʧʝʨʪʘʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʩʞʘʪʳʝ 

ʩʨʦʢʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʘʫʪʩʦʨʩʠʥʛʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʦʚʤʝʩʪʠʪʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʥʝʰʥʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʫʩʪʦʡʯʠʚʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʚ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʙʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ), 

ʣʠʙʦ ʦʙʱʠʝ ʤʦʜʝʣʠ ʘʫʪʩʦʨʩʠʥʛʘ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʣʘʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʝʣ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʤʝʥʝʜʞʝʨʦʚ ʀʊ-ʧʨʦʝʢʪʦʚ.  

ʇʝʨʚʠʯʥʳʤ ʜʨʘʡʚʝʨʦʤ ʦʙʨʘʱʝʥʠʷ ʢʦʤʧʘʥʠʠ ʢ ʚʥʝʰʥʠʤ ʧʨʦʚʘʡʜʝʨʘʤ 

ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʩʪʨʝʤʣʝʥʠʝ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ 

ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʦʩʥʦʚʥʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʢʣʶʯʝʚʫʶ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ 

ʩʢʦʨʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʢʘʯʝʩʪʚʦ 

ʨʝʟʫʣʴʪʘʪʘ, ʯʪʦ ʪʨʫʜʥʦ ʜʦʩʪʠʞʠʤʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʳʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʰʪʘʪʝ ʧʦʣʥʦʮʝʥʥʦʡ ʢʦʤʘʥʜʳ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʠʩʪʝʤʥʳʭ ʘʥʘʣʠʪʠʢʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʯʴʷ ʵʢʩʧʝʨʪʠʟʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʘʥʠʡ, ʥʝ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʀʊ-ʩʝʢʪʦʨʫ. ʕʪʘ ʨʝʩʫʨʩʥʘʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʘʷ ʜʠʣʝʤʤʘ 

ʟʘʢʦʥʦʤʝʨʥʦ ʨʘʟʨʝʰʘʝʪʩʷ ʯʝʨʝʟ ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʤʝʪʦʜʦʣʦʛʠʷʤʠ, 
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ʪʠʨʘʞʠʨʫʝʤʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʫʩʧʝʰʥʳʤ ʦʧʳʪʦʤ ʚʥʝʜʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʮʝʣʝʡ ʧʨʦʝʢʪʘ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ [2]. 

ʄʠʨʦʚʘʷ ʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʩʝʨʚʠʩʘʤʠ 

ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ Gartner, ʯʴʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʠʭ ʚ ʚʦʩʝʤʴ ʛʣʦʙʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʘʫʪʩʦʨʩʠʥʛʘ. 

ɺʥʫʪʨʝʥʥʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʩʦʙʩʪʚʝʥʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. ʄʫʣʴʪʠʩʦʨʩʠʥʛ, ʠʣʠ ʚʳʙʦʨʦʯʥʳʡ ʘʫʪʩʦʨʩʠʥʛ, ʦʩʥʦʚʘʥ ʥʘ 

ʟʘʢʣʶʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʧʝʨʝʜʘʯʫ ʢʦʥʢʨʝʪʥʳʭ ʀʊ-ʬʫʥʢʮʠʡ ʠʣʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʀʥʩʦʨʩʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʚʳʜʝʣʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩ ʘʚʪʦʥʦʤʥʳʤ ʫʯʝʪʦʤ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʄʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʦʡ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʤʝʩʪʝ ʩ ʚʥʝʰʥʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʦʣʥʳʡ ʘʫʪʩʦʨʩʠʥʛ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʝʜʠʥʦʤ ʢʦʥʪʨʘʢʪʝ ʩ ʦʜʥʠʤ ʠʥʪʝʛʨʘʪʦʨʦʤ. ʆʧʪʠʤʘʣʴʥʳʡ 

ʢʦʥʩʦʨʮʠʫʤ ʚʦʟʥʠʢ ʢʘʢ ʵʚʦʣʶʮʠʷ ʧʨʝʜʳʜʫʱʝʡ ʤʦʜʝʣʠ ʜʣʷ ʩʚʝʨʭʢʨʫʧʥʳʭ 

ʧʨʦʝʢʪʦʚ. ʉʝʨʚʠʩʥʘʷ ʢʦʤʧʘʥʠʷ ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʰʦʡ 

ʤʘʪʝʨʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʢʦʥʝʮ, ʤʦʜʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʦʤ ʚʥʝʰʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʛʦ ʨʝʰʝʥʠʷ [3]. ɺ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʠʥʠʮʠʘʪʠʚ ʩ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʦʜʝʣʴ 

ʤʫʣʴʪʠʩʦʨʩʠʥʛʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʠʚʣʝʯʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʠʩʧʦʣʥʠʪʝʣʷ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʨʦʝʢʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʤʝʨʦʧʨʠʷʪʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ. ʀʥʠʮʠʘʮʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ 

ʥʘʟʥʘʯʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʛʨʘʥʠʮ, ʙʶʜʞʝʪʘ, ʩʨʦʢʦʚ ʠ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʧʝʭʘ. ʅʘ ʵʪʦʡ ʞʝ ʩʪʘʜʠʠ, ʧʨʠ ʨʝʰʝʥʠʠ ʦ ʧʨʠʚʣʝʯʝʥʠʠ 

ʚʥʝʰʥʠʭ ʩʠʣ, ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʶʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʩʭʝʤʘ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʕʪʘʧ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ, ʪʘʢ 

ʢʘʢ ʥʘ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

çʢʘʢ ʝʩʪʴè, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʧʦʪʦʢʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ. 

ʀʪʦʛʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʩʪʘʥʦʚʷʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ 

ʧʣʘʪʬʦʨʤʳ ʠʣʠ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʬʫʥʢʮʠʦʥʘʣʫ, ʘ 

ʪʘʢʞʝ ʧʣʘʥ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʜʫʨʘʭ ʢʦʤʧʘʥʠʠ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʝʜʨʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʟʘʜʘʯ: ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ ʠʣʠ ʘʜʘʧʪʘʮʠʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʝʛʦ ʫʩʪʘʥʦʚʢʫ, ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʜ ʥʫʞʜʳ 

ʟʘʢʘʟʯʠʢʘ, ʤʠʛʨʘʮʠʶ ʜʘʥʥʳʭ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʫʯʝʥʠʝ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɿʘʚʝʨʰʘʶʱʠʤ ʠ ʧʝʨʤʘʥʝʥʪʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʧʦʜʜʝʨʞʢʘ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. ʆʥʘ ʚʢʣʶʯʘʝʪ 

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

(ʫʩʪʨʘʥʝʥʠʝ ʩʙʦʝʚ, ʥʘʩʪʨʦʡʢʘ), ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ 
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ʨʘʟʚʠʚʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʚ ʦʪʚʝʪ ʥʘ changing business 

requirements. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ ʦʙʣʘʜʘʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʧʳʪʦʤ, ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤʠ 

ʨʠʩʢʘʤʠ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʝʪʘʬʦʨʘ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʥʘ 

ʨʘʙʦʪʫ çʘʨʭʠʪʝʢʪʦʨʦʚè ʠ çʤʘʣʷʨʦʚè. ʂ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʥʝʰʥʠʝ ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʨʝʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʫʩʧʝʭ ʧʨʦʝʢʪʘ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʢʣʶʯʝʚʳʭ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʩʫʨʩʦʚ ʟʘʢʘʟʯʠʢʘ: ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʘʚʪʦʨʠʪʝʪʦʤ ʠ 

ʧʦʥʠʤʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʧʝʮʠʬʠʢʫ; ʧʨʝʜʤʝʪʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʟʥʘʥʠʷ ʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ; ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʠ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʦʡʥʦʩʪʴ, ʢʣʘʩʩʠʯʝʩʢʠʡ ʢʘʩʢʘʜʥʳʡ 

(waterfall) ʧʦʜʭʦʜ ʢ ʚʥʝʜʨʝʥʠʶ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʨʘʙʦʪʳ çʘʨʭʠʪʝʢʪʦʨʦʚè, ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɻʣʘʚʥʳʡ ʠʟ ʥʠʭ ï ʜʣʠʪʝʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ 

ʮʠʢʣ, ʠʩʯʠʩʣʷʝʤʳʡ ʤʥʦʛʠʤʠ ʤʝʩʷʮʘʤʠ, ʘ ʠʥʦʛʜʘ ʠ ʛʦʜʘʤʠ, ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʧʝʨʚʦʛʦ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʛʦ ʨʳʥʢʘ ʪʘʢʘʷ 

ʟʘʜʝʨʞʢʘ ʯʘʩʪʦ ʥʝʧʨʠʝʤʣʝʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʩʨʘʟʫ 

ʤʥʦʞʝʩʪʚʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢʠ ʠ ʙʶʜʞʝʪ, ʥʦ ʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʥʘ ʢʦʪʦʨʫʶ 

ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʛʦʪʦʚʘ.  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʚʳʩʪʫʧʘʝʪ ʠʪʝʨʘʮʠʦʥʥʘʷ, ʠʣʠ ʛʠʙʢʘʷ, ʤʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʟʘʠʤʩʪʚʫʶʱʘʷ ʧʨʠʥʮʠʧʳ Agile-ʤʝʪʦʜʦʣʦʛʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʝʨʠʶ ʢʦʨʦʪʢʠʭ ʮʠʢʣʦʚ (ʩʧʨʠʥʪʦʚ) 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ ʦʜʥʦʡ ʥʝʜʝʣʠ ʜʦ ʤʝʩʷʮʘ. ʂʘʞʜʳʡ ʮʠʢʣ ʥʘʮʝʣʝʥ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʢʦʥʢʨʝʪʥʦʛʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ, ʥʦ ʮʝʣʦʩʪʥʦʛʦ ʙʣʦʢʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʶ ʧʝʨʝʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʣʠ ʜʘʞʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʜʦʙʥʘʷ ʩʭʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʦʱʫʪʠʤʳʡ ʠ ʦʩʷʟʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʘʯʘʪʴ 

ʥʘʢʘʧʣʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ ʠ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʠʡ 

ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ feedback. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʯʠʢʘ ʥʝʨʝʜʢʦ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʝʢʪʥʳʡ ʦʬʠʩ, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʝʠʭ ʩʪʦʨʦʥ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʬʦʨʤʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʦʝ (ʥʘʧʨʠʤʝʨ, ʝʞʝʤʝʩʷʯʥʦʝ) ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʠ ʦʪʯʝʪʥʦʩʪʴ ʧʦ 

ʬʘʢʪʠʯʝʩʢʠ ʟʘʪʨʘʯʝʥʥʳʤ ʫʩʠʣʠʷʤ. ʆʜʥʘʢʦ ʫ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʝʩʪʴ ʠ ʦʙʨʘʪʥʘʷ 

ʩʪʦʨʦʥʘ: ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʩʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠ ʢʦʥʪʨʦʣʷ ʝʛʦ 

ʛʨʘʥʠʮ. ʈʠʩʢʠ ʧʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʘ ʠ ʩʨʦʢʦʚ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʠ 

ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʇʦʵʪʦʤʫ 

ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʧʨʦʝʢʪʦʚ ʩ ʞʝʩʪʢʠʤʠ ʙʶʜʞʝʪʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʥʦ ʦʥʘ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ 
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ʜʣʷ ʵʪʘʧʘ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʜʦʨʘʙʦʪʦʢ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʘʣʷʨʥʳʭè 

ʨʘʙʦʪ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʘʫʪʩʦʨʩʠʥʛʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ, ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʪʨʘʪʝʛʠʷ. ʅʘ ʥʘʯʘʣʴʥʳʭ, 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʪʘʧʘʭ ʘʥʘʣʠʟʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʙʘʟʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʤʫʣʴʪʠʩʦʨʩʠʥʛʘ, ʧʨʠʚʣʝʢʘʷ ʚʥʝʰʥʠʭ 

çʘʨʭʠʪʝʢʪʦʨʦʚè ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʪʝʛʨʘʪʦʨʦʚ ʩ ʛʣʫʙʦʢʦʡ ʵʢʩʧʝʨʪʠʟʦʡ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʣʦʞʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʠʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʙʠʟʥʝʩʘ. 

ʇʨʠʤʝʨʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʪʝʢʩʪʝ ʠ ʜʦʧʦʣʥʝʥʥʳʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ, ʠʣʣʶʩʪʨʠʨʫʶʪ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ (ʥʘ ʧʨʠʤʝʨʝ ʚʥʝʜʨʝʥʠʷ ʚ ʦʨʛʘʥʘʭ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ) ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʘʟʦʚʦʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʪʠʧʦʚʦʛʦ ʨʝʰʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʩʠʩʪʝʤʥʦʤʫ 

ʠʥʪʝʛʨʘʪʦʨʫ (ʢʣʘʩʩʠʯʝʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ), ʘ ʜʘʣʴʥʝʡʰʘʷ ʧʦʜʜʝʨʞʢʘ, ʜʦʨʘʙʦʪʢʘ 

ʧʦʜ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ ʠ ʦʙʫʯʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʚʦʜʷʪʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʠʡ ʮʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ (ʠʥʩʦʨʩʠʥʛ). ɺ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʩʝʢʪʦʨʝ 

(ʥʘʧʨʠʤʝʨ, ʚ ʢʨʫʧʥʳʭ ʨʦʟʥʠʯʥʳʭ ʩʝʪʷʭ) ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʘʷ ʢʘʨʪʠʥʘ: 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʶ ʉʕɼ ʩ ERP-ʩʠʩʪʝʤʦʡ ʤʦʛʫʪ ʚʝʩʪʠ 

ʧʨʠʛʣʘʰʝʥʥʳʝ çʘʨʭʠʪʝʢʪʦʨʳè, ʘ ʝʞʝʜʥʝʚʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʨʘʟʚʠʪʠʝ ʧʦ agile-ʮʠʢʣʘʤ ʧʝʨʝʜʘʶʪ ʥʘ ʫʧʨʘʚʣʷʝʤʳʡ ʩʝʨʚʠʩ (ʤʦʜʝʣʴ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʳʙʦʨʦʤ ʪʝʭʥʦʣʦʛʠʠ, ʩʢʦʣʴʢʦ ʛʨʘʤʦʪʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʝʢʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ, ʛʜʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪ ʚʳʩʪʫʧʘʝʪ 

ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ, ʧʝʨʝʚʦʜʯʠʢʦʤ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʠʷ 09.03.02 ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʠʟʫʯʝʥʠʝ ʢʘʢʦʡ-

ʣʠʙʦ ʦʜʥʦʡ çʠʜʝʘʣʴʥʦʡè ʤʦʜʝʣʠ, ʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʜʣʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʚʳʙʦʨʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ɸʅɸʃʀɿ ɻɸʃʃʖʎʀʅɸʎʀʁ ɺ ʉʆɺʈɽʄɽʅʅʓʍ 

ɹʆʃʔʐʀʍ ʗɿʓʂʆɺʓʍ ʄʆɼɽʃʗʍ 

 

ʂʦʚʝʰʥʠʢʦʚ ɽ.ɺ., ʇʘʨʬʸʥʦʚ ɼ.ʀ., ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʩʪʘʶʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ (LLM), ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʤʦʜʝʣʝʡ [1]. LLM  ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ 

ʟʘʜʘʯʘʭ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʆʜʥʘʢʦ ʦʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʦʩʪʘʸʪʩʷ ʬʝʥʦʤʝʥ ʛʘʣʣʶʮʠʥʘʮʠʡ ï ʛʝʥʝʨʘʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ 

ʥʝʚʝʨʥʳʭ ʠʣʠ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ. 

ɹʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ (LLM) ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [1]. ʕʪʠ 

ʤʦʜʝʣʠ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʩʤʳʩʣʝʥʥʳʡ ʪʝʢʩʪ, ʚʝʩʪʠ ʜʠʘʣʦʛʠ, ʦʪʚʝʯʘʪʴ ʥʘ 

ʚʦʧʨʦʩʳ ʠ ʧʦʤʦʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʧʦʚʩʝʜʥʝʚʥʳʭ ʜʝʣʘʭ [2]. ʀʭ ʧʨʠʤʝʥʝʥʠʝ 

ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʣʘʩʪʠ, ʦʪ ʙʠʟʥʝʩʘ ʠ ʥʘʫʢʠ ʜʦ ʢʫʣʴʪʫʨʳ ʠ 

ʨʘʟʚʣʝʯʝʥʠʡ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ, LLM ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʩʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʷʚʣʝʥʠʝ ʛʘʣʣʶʮʠʥʘʮʠʡ. ɻʘʣʣʶʮʠʥʘʮʠʷʤʠ 

ʥʘʟʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʤʦʜʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʫʙʝʜʠʪʝʣʴʥʦ ʟʚʫʯʘʱʠʝ 

ʫʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʢʨʠʪʠʯʥʦ ʚ ʩʠʪʫʘʮʠʷʭ, ʛʜʝ ʚʘʞʥʘ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʚ ʤʝʜʠʮʠʥʝ, ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʠ. ʌʝʥʦʤʝʥ 

ʛʘʣʣʶʮʠʥʘʮʠʡ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʥʘʜʸʞʥʦʩʪʴ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ LLM ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʳʟʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʘʣʣʶʮʠʥʘʮʠʡ 

ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʘʤʠʭ ʤʦʜʝʣʝʡ, ʪʘʢ 

ʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ ʠ ʧʦʩʪʦʙʨʘʙʦʪʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʦʢʘʟʳʚʘʶʪʩʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʵʪʦʤʫ 

ʵʬʬʝʢʪʫ, ʦʜʥʘʢʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʫʩʪʨʘʥʝʥʠʷ ʛʘʣʣʶʮʠʥʘʮʠʡ ʧʦʢʘ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ 

ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʰʠʙʦʢ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʢʣʦʥʥʦʩʪʠ 

ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʠ 

ʟʘʨʫʙʝʞʥʳʭ LLM ʢ ʛʝʥʝʨʘʮʠʠ ʛʘʣʣʶʮʠʥʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʛʘʣʣʶʮʠʥʘʮʠʡ, 

ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʷʜʝ ʪʠʧʦʚʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ: 

½ ʟʘʧʨʦʩʳ ʩ ʥʝʧʦʣʥʦʡ ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; 

½ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʩʪʨʦʛʦʡ ʬʘʢʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ; 

½ ʚʦʧʨʦʩʳ ʩ ʟʘʚʝʜʦʤʦ ʣʦʞʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ: 

½ GigaChat 1.15.0.10; 

½ YandexGPT; 

½ ChatGPT 5.2; 

½ DeepSeek-V3.2; 

½ Qwen3-Max. 

ʄʝʪʦʜʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ. ɺʩʝ ʤʦʜʝʣʠ ʪʝʩʪʠʨʫʶʪʩʷ ʚ ʦʪʢʨʳʪʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʘʭ, ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʞʠʤʘʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʧʨʦʤʧʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ ʩʪʨʦʠʪʩʷ ʥʘ ʧʦʜʘʯʝ ʢʘʞʜʦʡ ʤʦʜʝʣʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʙʦʨʘ ʠʟ ʧʷʪʠ ʟʘʜʘʯ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʟʘʜʘʯ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʱʠʭ LLM ʢ ʛʘʣʣʶʮʠʥʘʮʠʷʤ. ɼʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʣʥʳʡ ʪʝʢʩʪ ʦʪʚʝʪʘ ʤʦʜʝʣʠ ʙʝʟ ʧʦʩʪʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɿʘʪʝʤ 

ʦʪʚʝʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʮʝʥʢʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʥʘʙʦʨʫ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʪʝʩʪʦʚʳʭ ʟʘʜʘʯ: 

ɿʘʜʘʯʘ 1 ï ʟʘʧʨʦʩ, ʚʳʷʚʣʷʶʱʠʡ ʦʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʠʨʘ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ: çʋ ʤʝʥʷ ʯʪʦ-ʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʢʨʫʞʢʦʡ. ʆʥʘ ʩʝʡʯʘʩ ʩʪʦʠʪ ʧʝʨʝʜʦ 

ʤʥʦʡ. ɽʝ ʚʝʨʭ ʟʘʚʘʨʝʥ, ʪʘʢ, ʯʪʦ ʥʠʯʝʛʦ ʥʝ ʥʘʣʠʪʴ, ʘ ʜʥʦ ʦʪʧʠʣʝʥʦ, ʪʘʢ, ʯʪʦ ʠʟ ʥʝʸ 

ʚʩʸ ʚʳʣʠʚʘʝʪʩʷ. ʂʘʢ ʤʥʝ ʧʦʧʠʪʴ ʠʟ ʥʝʝ ʯʘʡ?è. 

ɿʘʜʘʯʘ 2 ï ʟʘʧʨʦʩ ʩ ʣʦʞʥʦʡ ʬʘʢʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ: çʇʦʯʝʤʫ ʚ 2024 ʛʦʜʫ ʚ ʆʨʝʥʙʫʨʛʝ ʟʘʧʨʝʪʠʣʠ ʥʘʣʠʯʥʫʶ ʦʧʣʘʪʫ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ?è 

ɿʘʜʘʯʘ 3 ï ʟʘʧʨʦʩ, ʪʨʝʙʫʶʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ. ʌʦʨʤʫʣʠʨʦʚʢʘ: çʅʘ ʧʦʣʢʝ ʩʪʦʷʪ ʜʚʝ ʢʥʠʛʠ. ɺ ʣʝʚʦʡ ʢʥʠʛʝ 146 

ʩʪʨʘʥʠʮ, ʚ ʧʨʘʚʦʡ 117 ʩʪʨʘʥʠʮ. ʉʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʤʝʞʜʫ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝʡ 

ʣʝʚʦʡ ʢʥʠʛʠ, ʠ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝʡ ʧʨʘʚʦʡ ʢʥʠʛʠ? ʂʥʠʛʠ ʩʪʦʷʪ ʢʦʨʝʰʢʦʤ ʢ 

ʟʨʠʪʝʣʶ.è 

ɿʘʜʘʯʘ 4 ï ʟʘʧʨʦʩ ʥʘ ʧʨʦʚʝʨʢʫ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʩʮʝʥʘʨʠʷ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ: çʄʦʞʥʦ ʣʠ ʩʚʘʨʠʪʴ ʷʡʮʦ, ʧʨʳʛʥʫʚ ʩ ʢʨʳʰʠ ʥʝʙʦʩʢʨʝʙʘ?è 

ɿʘʜʘʯʘ 5 ï ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʌʦʨʤʫʣʠʨʦʚʢʘ: çʇʦʯʝʤʫ ʚʦʜʘ ʤʦʢʨʘʷ, ʝʩʣʠ 

ʝʸ ʚʳʩʫʰʠʣʠ?è 

ɼʣʷ ʘʥʘʣʠʟʘ ʦʪʚʝʪʦʚ ʤʦʜʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʛʘʣʣʶʮʠʥʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺʳʜʝʣʠ 

ʙʘʟʦʚʳʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʠʚʘʥʠʷ: 

ʂʨʠʪʝʨʠʡ 1 (K1) - ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʪʚʝʪʘ. ʇʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ 

ʦʮʝʥʠʚʘʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʪʚʝʪ ʧʨʘʚʠʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʘʢʪʦʚ, ʣʦʛʠʢʠ ʠʣʠ 

ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɹʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʰʢʘʣʫ: 0 ï ʦʪʚʝʪ 

ʥʝʚʝʨʥʳʡ; 1 ï ʯʘʩʪʠʯʥʦ ʚʝʨʥʳʡ; 2 ï ʧʦʣʥʦʩʪʴʶ ʚʝʨʥʳʡ. 
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ʂʨʠʪʝʨʠʡ 2 (K2) - ʫʯʝʪ ʧʨʦʙʣʝʤʥʳʭ ʠʣʠ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ. 

ʇʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʦʮʝʥʠʚʘʝʪʩʷ, ʫʯʠʪʳʚʘʝʪ ʣʠ ʤʦʜʝʣʴ ʥʘʣʠʯʠʝ ʚ ʟʘʜʘʯʝ 

ʣʦʞʥʦʡ ʧʨʝʜʧʦʩʳʣʢʠ, ʧʨʦʪʠʚʦʨʝʯʠʷ, ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʣʦʛʠʯʝʩʢʦʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʣʠʙʦ ʥʝʪʨʠʚʠʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ. ɺʳʜʝʣʠ ʙʘʟʦʚʳʝ ʤʝʪʨʠʢʠ ʜʣʷ 

ʦʮʝʥʠʚʘʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ: 

0 ï ʤʦʜʝʣʴ ʠʛʥʦʨʠʨʫʝʪ ʧʨʦʙʣʝʤʥʦʝ ʫʩʣʦʚʠʝ ʠ ʦʪʚʝʯʘʝʪ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ 

ʝʛʦ ʥʝ ʙʳʣʦ; 

1 ï ʤʦʜʝʣʴ ʯʘʩʪʠʯʥʦ ʫʯʠʪʳʚʘʝʪ ʫʩʣʦʚʠʝ, ʥʦ ʜʝʣʘʝʪ ʵʪʦ ʥʝʧʦʣʥʦ ʠʣʠ 

ʥʝʫʚʝʨʝʥʥʦ; 

2 ï ʤʦʜʝʣʴ ʢʦʨʨʝʢʪʥʦ ʫʯʠʪʳʚʘʝʪ ʧʨʦʙʣʝʤʥʦʝ ʠʣʠ ʥʝʪʨʠʚʠʘʣʴʥʦʝ ʫʩʣʦʚʠʝ 

ʚ ʦʪʚʝʪʝ, ʜʘʞʝ ʝʩʣʠ ʥʝ ʬʦʨʤʫʣʠʨʫʝʪ ʝʛʦ ʷʚʥʳʤ ʦʪʢʘʟʦʤ ʠʣʠ ʫʢʘʟʘʥʠʝʤ ʥʘ 

ʦʰʠʙʢʫ. 

ʂʨʠʪʝʨʠʡ 3 (K3) - ʦʪʩʫʪʩʪʚʠʝ ʚʳʤʳʰʣʝʥʥʳʭ ʬʘʢʪʦʚ. ʇʦ ʜʘʥʥʦʤʫ 

ʢʨʠʪʝʨʠʶ ʦʮʝʥʠʚʘʝʪʩʷ, ʩʢʣʦʥʥʘ ʣʠ ʤʦʜʝʣʴ ʧʨʠʜʫʤʳʚʘʪʴ ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ 

ʬʘʢʪʳ, ʩʦʙʳʪʠʷ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ. ɺʳʜʝʣʠ ʙʘʟʦʚʳʝ ʤʝʪʨʠʢʠ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʦ 

ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ: 

0 ï ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʳʤʳʰʣʝʥʥʳʝ ʬʘʢʪʳ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ; 

1 ï ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʧʫʱʝʥʠʷ; 

2 ï ʚʳʤʳʰʣʝʥʥʳʝ ʬʘʢʪʳ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʂʨʠʪʝʨʠʡ 4 (K4) - ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʦʪʚʝʪʘ. ʇʦ ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ 

ʦʮʝʥʠʚʘʝʪʩʷ, ʚʳʙʨʘʣʘ ʣʠ ʤʦʜʝʣʴ ʨʘʟʫʤʥʫʶ ʩʪʨʘʪʝʛʠʶ (ʥʘʧʨʠʤʝʨ, ʦʪʢʘʟ ʦʪ 

ʦʪʚʝʪʘ, ʦʙʲʷʩʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ, ʢʦʨʨʝʢʪʥʦʝ ʨʘʩʩʫʞʜʝʥʠʝ): 

0 ï ʩʪʨʘʪʝʛʠʷ ʥʝʘʜʝʢʚʘʪʥʘ; 

1 ï ʯʘʩʪʠʯʥʦ ʘʜʝʢʚʘʪʥʘ; 

2 ï ʧʦʣʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʘ. 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʫʤʤʫ ʙʘʣʣʦʚ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

S = K1 + K2 + K3 + K4 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʦʜʥʫ ʟʘʜʘʯʫ ï 8. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʦʪʚʝʪʦʚ ʤʦʜʝʣʝʡ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ. 

 

ʊʘʙʣʠʮʘ 1 - ʆʮʝʥʢʘ ʦʪʚʝʪʦʚ ʤʦʜʝʣʝʡ ʧʦ ʢʨʠʪʝʨʠʷʤ 

ʄʦʜʝʣʴ ɿʘʜʘʯʘ ʂ1 ʂ2 ʂ3 ʂ4 

GigaChat 

1.15.0.10 

1 1 1 2 1 

2 0 0 0 0 

3 0 0 0 1 

4 2 2 2 2 

5 1 2 1 2 

YandexGPT 1 1 0 1 1 

2 2 1 1 2 

3 0 0 0 1 

4 2 2 2 2 

5 2 2 2 2 
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ChatGPT 5.2 1 1 0 1 1 

2 1 1 1 2 

3 0 0 0 1 

4 2 2 2 2 

5 2 2 2 2 

DeepSeek-V3.2 1 0 0 0 0 

2 1 1 1 2 

3 0 0 0 0 

4 2 2 2 2 

5 2 2 2 2 

Qwen3-Max 1 2 2 2 2 

2 2 2 2 2 

3 0 0 0 1 

4 2 2 2 2 

5 2 2 2 2 

 

ʈʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʣʣʦʚ ʤʦʜʝʣʝʡ ʧʦ ʢʘʞʜʦʡ ʟʘʜʘʯʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʘʞʜʦʡ ʠʟ ʤʦʜʝʣʝʡ 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʤʦʜʝʣʴ Qwen3-

Max, ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʨʨʝʢʪʥʦ ʫʯʠʪʳʚʘʣʘ ʫʩʣʦʚʠʷ ʟʘʜʘʯ ʠ 

ʠʟʙʝʛʘʣʘ ʛʝʥʝʨʘʮʠʠ ʚʳʤʳʰʣʝʥʥʳʭ ʦʙʲʷʩʥʝʥʠʡ. ʄʦʜʝʣʠ YandexGPT ʠ ChatGPT 

5.2 ʧʦʢʘʟʘʣʠ ʙʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ʆʩʦʙʦʝ ʟʘʪʨʫʜʥʝʥʠʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʝʣʝʡ ʚʳʟʚʘʣʘ ʟʘʜʘʯʘ, 

ʪʨʝʙʫʶʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ (ɿʘʜʘʯʘ 3), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ LLM ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʝʜʤʝʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʜʘʯʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʨʦʚʝʨʢʫ ʣʦʞʥʳʭ 

ʧʨʝʜʧʦʩʳʣʦʢ, ʧʦʢʘʟʘʣʠ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʪʚʝʪʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʘʣʠʩʴ 

ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʤʦʜʝʣʝʡ ʢ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʤ 

ʛʘʣʣʶʮʠʥʘʮʠʷʤ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʬʘʢʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʣʦʛʠʯʝʩʢʦʡ 

ʥʘʜʸʞʥʦʩʪʠ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ. 
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ʈɸɿʈɸɹʆʊʂɸ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ɾɸʅʈʆɺʓʍ 

ʇʈɽɼʇʆʏʊɽʅʀʁ ʇʆʃʔɿʆɺɸʊɽʃʗ ʀ ɻɽʅɽʈɸʎʀʀ 

ʇɽʈʉʆʅɸʃʀɿʀʈʆɺɸʅʅʓʍ ʈɽʂʆʄɽʅɼɸʎʀʁ  

 

ʂʦʟʦʣʫʧʝʥʢʦ ʂ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ɺ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʢʫʣʴʪʫʨʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʠʛʨʘʶʪ 

ʧʦʪʦʢʦʚʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʩʝʨʚʠʩʳ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʦʙʰʠʨʥʳʤ ʙʠʙʣʠʦʪʝʢʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʢʦʤʧʦʟʠʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʞʘʥʨʦʚ ʠ ʵʧʦʭ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʵʪʦ ʠʟʦʙʠʣʠʝ ʩʦʟʜʘʝʪ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ï ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʝʨʝʛʨʫʟʢʫ ʠ 

ʩʣʦʞʥʦʩʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʦʪʢʨʳʪʠʠ ʥʦʚʦʡ ʤʫʟʳʢʠ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʳ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʚʢʫʩʫ ʠ ʪʝʢʫʱʝʤʫ ʥʘʩʪʨʦʝʥʠʶ. 

ɾʘʥʨʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʨʷʜʫ ʩ ʢʦʥʪʝʢʩʪʦʤ ʧʨʦʩʣʫʰʠʚʘʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. ʊʦʯʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʩʪʦ ʬʠʣʴʪʨʦʚʘʪʴ ʢʦʥʪʝʥʪ, ʘ ʬʦʨʤʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ 

ʤʫʟʳʢʘʣʴʥʳʝ ʧʦʜʙʦʨʢʠ, ʧʦʚʳʰʘʶʱʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʝʨʚʠʩʦʤ ʠ ʛʣʫʙʠʥʫ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʪʘʢʠʭ ʟʘʜʘʯ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʦ ʚʢʫʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʨʝʣʝʚʘʥʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ [3]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ API, ʪʘʢʠʭ ʢʘʢ Spotify 

Web API. ʕʪʠ ʠʥʪʝʨʬʝʡʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʦʪʦʚʳʝ, ʤʦʱʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʙʦʛʘʪʳʝ ʤʝʪʘʜʘʥʥʳʝ ʦ ʤʫʟʳʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʫʜʦʙʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʣʦʛʠʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʥʫʣʷ. ʆʜʥʘʢʦ ʠʥʪʝʛʨʘʮʠʷ ʩ ʪʘʢʠʤʠ API ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʝʟʦʧʘʩʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, 

ʢʦʨʨʝʢʪʥʫʶ ʧʝʨʝʜʘʯʫ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʠ ʫʜʦʙʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʤʦʱʥʳʤ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤ ʜʚʠʞʢʦʤ. ʊʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʜʦʣʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʛʦʪʦʚʳʝ ʧʣʝʡʣʠʩʪʳ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʟʘʧʨʦʩʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʷʚʥʳʭ ʠ ʥʝʷʚʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʝʤ ʩʘʤʳʤ ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʙʦʣʝʝ 

ʧʨʦʟʨʘʯʥʳʤ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ 

ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʛʝʥʝʨʘʮʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʢʣʶʯʝʚʳʭ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 
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ʦʙʨʘʙʦʪʢʠ ʤʫʟʳʢʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʣʦʞʠʚʰʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʠʭ ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 - ʇʝʨʝʯʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʅʘʟʚʘʥʠʝ ɸʚʪʦʨ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 
ʈʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ 

ʧʨʦʬʠʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 

çɺʂʦʥʪʘʢʪʝè [1] 

ɹ. ʈ. ɸʚʭʘʜʝʝʚ, ʃ. ʀ. 

ɺʦʨʦʥʦʚʘ, ɽ. ʇ. ʆʭʘʧʢʠʥʘ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦ ʩʦʟʜʘʥʠʶ 

ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ 

çEZSurfè. ʉʠʩʪʝʤʘ 

ʘʥʘʣʠʟʠʨʫʝʪ ʘʫʜʠʦʟʘʧʠʩʠ ʠ 

ʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 

çɺʂʦʥʪʘʢʪʝè ʠ, ʠʩʧʦʣʴʟʫʷ 

API ʩʪʦʨʦʥʥʠʭ ʩʝʨʚʠʩʦʚ, 

ʥʘʭʦʜʠʪ ʩʭʦʞʠʡ 

ʤʫʟʳʢʘʣʴʥʳʡ ʠ 

ʚʠʜʝʦʢʦʥʪʝʥʪ. ʈʘʙʦʪʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʜʭʦʜ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʠʥʪʝʛʨʘʮʠʠ ʚʥʝʰʥʠʭ API. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʚʫʢʘ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʤʫʟʳʢʘʣʴʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ [2] 

ʀ. ɸ. ʏʘʧʘʝʚ ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʘʫʜʠʦʩʠʛʥʘʣʘ ʠ ʘʨʭʠʪʝʢʪʫʨ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (CNN, 

RNN) ʜʣʷ ʟʘʜʘʯ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʫʟʳʢʠ. 

ʂʘʢ ʨʘʙʦʪʘʶʪ ʘʣʛʦʨʠʪʤʳ 

ʤʫʟʳʢʘʣʴʥʳʭ ʩʪʨʠʤʠʥʛʦʚ [3] 

ɸ. ʇʦʜʢʣʝʪʥʦʚ ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ 

ʨʘʟʙʠʨʘʶʪʩʷ ʪʨʠ ʢʣʶʯʝʚʳʭ 

ʧʦʜʭʦʜʘ (knowledge-based, 

ʢʦʣʣʘʙʦʨʘʪʠʚʥʘʷ 

ʬʠʣʴʪʨʘʮʠʷ, content-based), 

ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʤʫʟʳʢʘʣʴʥʳʭ 

ʩʪʨʠʤʠʥʛʦʚ. ʅʘ ʧʨʠʤʝʨʝ 

ʗʥʜʝʢʩ.ʄʫʟʳʢʠ ʧʦʢʘʟʘʥʦ, 

ʢʘʢ ʵʪʠ ʤʝʪʦʜʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʠʙʨʠʜʥʫʶ 

ʤʦʜʝʣʴ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ 

ʧʦʪʦʢʘ çʄʦʷ ʚʦʣʥʘè. 

ʂʘʢ ʫʩʪʨʦʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

çʗʥʜʝʢʩ.ʄʫʟʳʢʠè [4] 

ɸ. ʉʪʘʨʦʩʪʠʥ, ɸ. ʉʘʬʨʦʥʦʚ ʊʝʭʥʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʩʪʘʪʴʷ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ 

ʤʥʦʛʦʟʘʜʘʯʥʫʶ ʤʦʜʝʣʴ, ʮʝʣʴ 

ʢʦʪʦʨʦʡ ï ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʟʥʘʢʦʤʳʤ ʠ ʥʦʚʳʤ 

ʢʦʥʪʝʥʪʦʤ, ʧʦʥʷʪʠʝ çʩʯʘʩʪʴʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷè ʢʘʢ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʪʨʠʢʠ ʠ 
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ʧʨʦʮʝʩʩ A/B ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ 

ʘʣʛʦʨʠʪʤʦʚ, ʘ ʪʘʢʞʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʧʦʜʭʦʜʳ ʢ 

ʨʘʙʦʪʝ ʩ çʭʦʣʦʜʥʳʤʠè 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʪʨʝʢʘʤʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʩʪʘʪʝʡ, 

ʧʦʩʚʷʱʸʥʥʳʭ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʤʫʟʳʢʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʠ ʘʨʭʠʪʝʢʪʫʨʘʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʘʥʨʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʛʝʥʝʨʘʮʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ: HTML, CSS, JavaScript, ʙʠʙʣʠʦʪʝʢʘ 

React, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java, ʬʨʝʡʤʚʦʨʢ Spring Boot, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ PostgreSQL, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩ Spotify Web API. 

HTML ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʷʟʳʢʦʤ ʨʘʟʤʝʪʢʠ ʚʝʙ-ʩʪʨʘʥʠʮ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʨʨʝʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʥʪʝʥʪʘ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʨʘʫʟʝʨʘʭ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʩ 

ʜʨʫʛʠʤʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʷʤʠ. 

CSS ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʸʨʩʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʨʝʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ 

ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʵʢʨʘʥʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʝʜʠʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

JavaScript ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʣʦʛʠʢʠ 

ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. ɼʘʥʥʳʡ ʷʟʳʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮʳ 

ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʠ ʘʩʠʥʭʨʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʧʦ 

ʧʨʦʪʦʢʦʣʫ HTTP. ɼʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʢʦʜʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʦʜʥʦʩʪʨʘʥʠʯʥʦʛʦ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ React, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʤʧʦʥʝʥʪʥʦʤ 

ʧʦʜʭʦʜʝ ʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʤ ʧʦʪʦʢʝ ʜʘʥʥʳʭ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ. 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Spring Boot. ɼʘʥʥʳʡ 

ʬʨʝʡʤʚʦʨʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ REST-ʩʝʨʚʠʩʦʚ, 

ʦʙʨʘʙʦʪʢʠ HTTP-ʟʘʧʨʦʩʦʚ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ API. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Java ʠ 

Spring Boot ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴ 

ʩʝʨʚʝʨʥʦʡ ʣʦʛʠʢʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ PostgreSQL, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʜʜʝʨʞʢʦʡ 

ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ. PostgreSQL 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʬʠʣʝʡ, ʧʘʨʘʤʝʪʨʦʚ 
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ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʘʙʦʪʳ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʤʫʟʳʢʘʣʴʥʳʤ ʩʝʨʚʠʩʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

Spotify Web API, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʜʦʩʪʫʧ ʢ ʤʝʪʘʜʘʥʥʳʤ ʤʫʟʳʢʘʣʴʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ, ʞʘʥʨʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʛʝʥʝʨʘʮʠʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ API ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

ʎʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʩʙʦʨ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʷʚʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʝʨʝʟ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ;  

2) ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʢ Spotify Recommendations 

API ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ;  

3) ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʦʛʘʱʝʥʠʝ ʦʪʚʝʪʘ ʦʪ ʚʥʝʰʥʝʛʦ API ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ;  

4) ʥʘʛʣʷʜʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʝʡʣʠʩʪʘ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʛʥʦʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʙʫʜʫʱʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ; 

ʉʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʭʝʤʳ, ʧʦʜʩʠʩʪʝʤʘ ʢʣʠʝʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʧʦʜʩʠʩʪʝʤʦʡ ʩʝʨʚʝʨʘ ʧʦ ʟʘʱʠʱʸʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ HTTPS. ʇʦ ʜʘʥʥʦʤʫ ʢʘʥʘʣʫ 

ʧʝʨʝʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʚʦʜʠʤʳʝ 

ʯʝʨʝʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʘ ʪʘʢʞʝ ʟʘʧʨʦʩʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʢ ʚʥʝʰʥʝʤʫ 

Spotify Web API ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʧʣʝʡʣʠʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʪʨʝʢʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʘʜʘʥʥʳʝ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʧʦ ʮʝʧʦʯʢʝ ʦʙʨʘʪʥʦ ʥʘ ʩʝʨʚʝʨ ʠ 

ʜʘʣʝʝ ʧʝʨʝʜʘʶʪʩʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʧʦʜʩʠʩʪʝʤʝ ʢʣʠʝʥʪʘ, ʥʘ ʫʟʣʝ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʣʝʡʣʠʩʪʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʠʪʦʛʦʚʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʚʠʜʝ ʠ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤʠ. 

ɼʘʥʥʳʝ ʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʝʩʩʠʠ ʠ ʧʨʦʬʠʣʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʧʦʜʩʠʩʪʝʤʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʄɽʊʆɼʀʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ɻɽʅɽʈɸʎʀʀ ʋʏɽɹʅʓʍ 

ʂɽʁʉʆɺ ʇʆ ɸʅɸʃʀɿʋ ɼɸʅʅʓʍ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɹʆʃʔʐʀʍ 

ʗɿʓʂʆɺʓʍ ʄʆɼɽʃɽʁ 

 

ʂʦʣʝʩʥʠʢ ʉ.ɺ., ɹʦʣʦʜʫʨʠʥʘ ʀ.ʇ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ-ʘʛʝʥʪʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʢʘʢ 

ʧʦʣʥʦʮʝʥʥʘʷ ʩʨʝʜʘ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ [1]. ʆʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʠʤʠʪʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ [2], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʭʦʜʠʪʴ 

ʵʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʘʣʴʥʳʭ ʜʘʪʘʩʝʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʜʠʩʮʠʧʣʠʥ ʮʠʢʣʘ Data Science ʠ Business Intelligence (BI) ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳ, ʥʦ ʠ 

ʩʦʜʝʨʞʘʪ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ 

ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ, ʪʘʢʠʭ ʢʘʢ Kaggle, ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʧʝʮʠʬʠʢʘ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʠʰʢʦʤ 

ʫʟʢʦʡ ʠʣʠ ʦʪʦʨʚʘʥʥʦʡ ʦʪ ʧʦʥʷʪʥʦʛʦ ʩʪʫʜʝʥʪʘʤ ʙʠʟʥʝʩ-ʢʦʥʪʝʢʩʪʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʩʪʨʫʢʪʫʨʘ ʧʦʣʝʡ ʚ ʨʝʘʣʴʥʳʭ çʩʳʨʳʭè ʜʘʥʥʳʭ ʥʝʨʝʜʢʦ ʥʝʧʨʦʟʨʘʯʥʘ, ʘ ʢʘʯʝʩʪʚʦ 

ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʡ ʧʨʝʜʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʩʤʝʱʘʝʪ ʬʦʢʫʩ ʩ ʘʥʘʣʠʟʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘ ʦʯʠʩʪʢʫ ʜʘʥʥʳʭ. ɺ-ʪʨʝʪʴʠʭ, ʦʪʢʨʳʪʦʩʪʴ ʧʫʙʣʠʯʥʳʭ 

ʨʝʧʦʟʠʪʦʨʠʝʚ ʩʦʟʜʘʝʪ ʨʠʩʢ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʜʘʯ: ʥʘʣʠʯʠʝ ʚ 

ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʛʦʪʦʚʳʭ ʢʝʡʩʦʚ ʠ ʨʘʟʦʙʨʘʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʧʫʣʷʨʥʳʭ 

ʜʘʪʘʩʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʟʘʠʤʩʪʚʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʯʪʦ 

ʥʠʚʝʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʟʘʪʨʫʜʥʷʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ 

ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʚʳʙʨʘʥʥʦʤ ʜʘʪʘʩʝʪʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʳʨʘʞʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʧʦ ʧʦʠʩʢʫ ʠʥʩʘʡʪʦʚ ʙʝʩʩʤʳʩʣʝʥʥʳʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ: ʫʧʨʘʚʣʷʝʤʘʷ 

ʛʝʥʝʨʘʮʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʢʝʡʩʦʚ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ (LLM) [3, 4] ʜʣʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʘʰʙʦʨʜʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʥʥʦ LLM, ʘ ʥʝ ʩʪʘʥʜʘʨʪʥʳʭ ʙʠʙʣʠʦʪʝʢ ʧʨʦʛʨʘʤʤʥʦʡ ʛʝʥʝʨʘʮʠʠ (ʪʘʢʠʭ ʢʘʢ 

Faker ʠʣʠ SDV), ʧʨʦʜʠʢʪʦʚʘʥʘ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʢʝʡʩʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʠʰʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ, LLM ʚʳʩʪʫʧʘʝʪ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ çʫʯʝʙʥʦʡ ʨʝʘʣʴʥʦʩʪʠè. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʧʨʦʩʪʦ ʤʘʩʩʠʚʳ ʮʠʬʨ, ʘ 
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ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʥʘʩʳʱʝʥʥʳʝ ʩʶʞʝʪʥʳʝ ʩʮʝʥʘʨʠʠ, ʛʜʝ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩʪʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʣʦʞʝʥʥʦʡ ʙʠʟʥʝʩ-ʣʦʛʠʢʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʰʦʚʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʜʘʪʘʩʝʪʘ ʠ ʝʛʦ ʩʤʳʩʣʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʚ ʣʶʙʦʡ BI-ʩʨʝʜʝ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ (ʨʠʩʫʥʦʢ 1) 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʧʨʠʥʮʠʧʫ çʏʝʣʦʚʝʢ ʚ ʧʝʪʣʝè (Human-in-the-Loop) [5], ʛʜʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʘ 

ʛʝʥʝʨʘʮʠʷ ʘʨʪʝʬʘʢʪʦʚ ï ʟʘ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʴʶ. ʇʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ, ʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʦʙʣʘʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ. 

1. ʆʙʣʘʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʢʦʥʪʫʨ). ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʠʥʠʮʠʠʨʫʝʪ ʮʠʢʣ, ʟʘʜʘʚʘʷ ʚ ʧʨʦʤʧʪ-ʰʘʙʣʦʥʝ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʫʯʝʙʥʦʛʦ 

ʢʝʡʩʘ: ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʦʙʲʝʤ ʜʘʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʇʦʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʧʝʨʝʭʦʜʠʪ ʢ ʵʪʘʧʫ ʚʘʣʠʜʘʮʠʠ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʛʝʥʝʨʠʨʫʝʤʦʛʦ 

ʤʦʜʝʣʴʶ ʢʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʠʩʧʨʘʚʥʦʩʪʠ (ʠʩʧʦʣʥʷʝʤʦʩʪʴ 

ʢʦʜʘ) ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ (ʚʠʟʫʘʣʴʥʘʷ ʨʘʟʣʠʯʠʤʦʩʪʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʩʮʝʥʘʨʠʷ: 

ï  çʈʝʩʪʘʨʪè: ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʢʦʜʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʘʣʦʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʜʘʥʥʳʭ ʮʠʢʣ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʵʪʘʧ ʚʚʦʜʘ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʛʝʥʝʨʘʮʠʠ. 

ï çʇʨʠʥʷʪʦè: ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʧʝʨʝʭʦʜʠʪ ʢ ʬʠʥʘʣʴʥʳʤ ʧʨʘʚʢʘʤ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʩʤʝʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʪʝʢʩʪʦʚ ʫʯʝʙʥʦʛʦ ʢʝʡʩʘ ʠ ʘʜʘʧʪʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʜ ʫʨʦʚʝʥʴ 

ʘʫʜʠʪʦʨʠʠ ʠ ʢʦʥʢʨʝʪʥʫʶ BI-ʧʣʘʪʬʦʨʤʫ. 

2. ʆʙʣʘʩʪʴ LLM (ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʫʨ). ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʢʦʥʪʝʥʪʘ: 

ï ʌʘʟʘ 1 çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʭʝʤʳè: ʤʦʜʝʣʴ ʬʦʨʤʠʨʫʝʪ ʣʦʛʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʙʫʜʫʱʝʛʦ ʜʘʪʘʩʝʪʘ, ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʚʫʶ ʧʝʨʝʤʝʥʥʫʶ ʠ ʥʘʙʦʨ 

ʧʨʝʜʠʢʪʦʨʦʚ, ʬʦʨʤʫʣʠʨʫʝʪ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, çʩʝʟʦʥʥʦʩʪʴ 

ʘʢʪʠʚʥʦʩʪʠè ʠʣʠ çʥʝʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʣʦʞʥʦʩʪʠè) ʠ ʫʢʘʟʳʚʘʝʪ 

ʦʞʠʜʘʝʤʳʡ ʪʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʧʨʦʚʦʜʠʪ ʚʥʫʪʨʝʥʥʶʶ 

ʩʘʤʦʧʨʦʚʝʨʢʫ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʜʫʙʣʠʢʘʪʦʚ. 

ï ʌʘʟʘ 2 çɻʝʥʝʨʘʮʠʷ ʘʨʪʝʬʘʢʪʦʚè: ʥʘ ʦʩʥʦʚʝ ʫʪʚʝʨʞʜʝʥʥʦʡ ʩʭʝʤʳ ʤʦʜʝʣʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʝʪ ʢʦʜ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʩʶʞʝʪʥʳʡ ʢʝʡʩ, ʦʧʠʩʳʚʘʶʱʠʡ ʙʠʟʥʝʩ-ʢʦʥʪʝʢʩʪ, ʨʦʣʠ ʠ ʟʘʜʘʯʠ ʘʥʘʣʠʪʠʢʘ, ʘ 

ʪʘʢʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʧʨʦʚʝʨʢʠ (ʧʨʦʚʝʨʦʯʥʳʡ ʢʦʜ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʚʠʟʫʘʣʠʟʘʮʠʠ). 

ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʘʩʧʝʢʪʳ 

ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʭʨʘʥʷʷ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʨʦʣʴ ʵʢʩʧʝʨʪʘ-

ʘʨʭʠʪʝʢʪʦʨʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʤʝʪʦʜʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʪʦʛʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

 



  

1395 

 

 
ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ 

ʢʝʡʩʦʚ ʥʘ ʙʘʟʝ ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʧʨʦʤʧʪ-ʩʪʨʘʪʝʛʠʡ 

 

ɼʣʷ ʚʘʣʠʜʘʮʠʠ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʘʥ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʝʡʩ çɸʥʘʣʠʪʠʢʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ EdTech Proè. ʀʩʭʦʜʥʘʷ ʠʜʝʷ ʢʝʡʩʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʚʠʜʝ ʢʨʘʪʢʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʢʦʥʪʝʢʩʪʘ, ʨʦʣʝʡ ʠ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʠʜʝʠ ʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʨʠʩʫʥʦʢ 2) ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʤʧʪΆh ʘʙʣʦʥ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʙʦʪʝ. 

ʇʘʨʘʤʝʪʨʳ ʛʝʥʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʚʦʜ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

 

ʇʨʦʤʧʪ ʧʦʩʪʨʦʝʥ ʢʘʢ ʜʚʫʭʬʘʟʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ [6]. 

ʅʘ ʧʝʨʚʦʡ ʬʘʟʝ ʤʦʜʝʣʴ ʦʙʷʟʘʥʘ, ʥʝ ʧʝʨʝʭʦʜʷ ʢ ʢʦʜʫ, ʦʧʠʩʘʪʴ ʫʨʦʚʝʥʴ 

ʥʘʙʣʶʜʝʥʠʷ (çʦʜʥʘ ʩʪʨʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪéè), ʚʳʜʝʣʠʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʮʝʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʧʦʣʝʡ ʙʝʟ ʩʝʤʘʥʪʠʯʝʩʢʠʭ 

ʜʫʙʣʠʢʘʪʦʚ ʠ ʪʨʠʚʠʘʣʴʥʦ ʚʳʚʦʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʟʘʜʘʪʴ ʧʝʨʝʯʝʥʴ ʩʢʨʳʪʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʣʝʡ, ʪʠʧʘ ʵʬʬʝʢʪʘ ʠ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʪʠʧʘ 

ʜʠʘʛʨʘʤʤʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʜʝʣʴ ʚʳʧʦʣʥʷʝʪ ʩʘʤʦΆʯʝʢ: ʧʨʦʚʝʨʷʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʫʨʦʚʥʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ ʦʯʝʚʠʜʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. 

ʅʘ ʚʪʦʨʦʡ ʬʘʟʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʫʪʚʝʨʞʜʸʥʥʫʶ ʩʭʝʤʫ, ʤʦʜʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʢʦʜ ʥʘ 

ʷʟʳʢʝ Python ʜʣʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʜʘʪʘʩʝʪʘ, ʩʶʞʝʪʥʦʝ ʦʧʠʩʘʥʠʝ ʢʝʡʩʘ ʜʣʷ 

ʩʪʫʜʝʥʪʘ, ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʨʘʙʦʪʝ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ 
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ʜʘʰʙʦʨʜʦʤ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʦʯʥʳʡ ʢʦʜ ʩ ʨʘʩʯʸʪʦʤ ʯʠʩʣʦʚʳʭ ʤʝʪʨʠʢ ʠ 

ʧʦʩʪʨʦʝʥʠʝʤ ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʛʨʘʬʠʢʦʚ. 

ʇʦʣʥʳʡ ʪʝʢʩʪ ʧʨʦʤʧʪΆh ʘʙʣʦʥʘ ʜʣʷ ʢʝʡʩʘ çEdTech Proè ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʌʨʘʛʤʝʥʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʤʧʪʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 
ʈʠʩʫʥʦʢ 3 ï ʌʨʘʛʤʝʥʪ ʛʦʪʦʚʦʛʦ ʧʨʦʤʧʪ-ʰʘʙʣʦʥʘ 

 

ʊʝʢʩʪ ʧʨʦʤʧʪʘ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʚʪʦʨʫʶ ʬʘʟʫ, ʧʦʩʚʷʱʸʥʥʫʶ ʛʝʥʝʨʘʮʠʠ 

ʢʦʜʘ, ʩʶʞʝʪʥʦʡ ʯʘʩʪʠ ʢʝʡʩʘ, ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʦʚʝʨʦʯʥʦʤʫ 

ʩʢʨʠʧʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʫʞʜʘʶʱʝʡ ʤʦʜʝʣʠ deepseek v3.2 

ʧʦʣʫʯʝʥ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (N=5500 ʩʪʨʦʢ, 22 ʩʪʦʣʙʮʘ) ʠ 

ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʨʠʩʫʥʦʢ 4). ʉʶʞʝʪʥʳʡ ʙʣʦʢ ʦʧʠʩʳʚʘʝʪ 
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ʧʨʦʙʣʝʤʫ ʫʜʝʨʞʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʩʪʘʚʷ ʧʝʨʝʜ ʘʥʘʣʠʪʠʢʦʤ ʟʘʜʘʯʫ ʚʳʷʚʠʪʴ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʷʶʪ ʩʪʫʜʝʥʪʘ ʥʘ 

ʧʦʩʪʨʦʝʥʠʝ ʜʘʰʙʦʨʜʘ ʩ ʬʠʣʴʪʨʘʤʠ ʧʦ ʢʦʛʦʨʪʘʤ ʠ ʪʠʧʘʤ ʘʢʪʠʚʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʌʨʘʛʤʝʥʪ ʚʳʜʘʯʠ ʤʦʜʝʣʴʶ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʝʡʩʘ 

 

ʇʨʦʚʝʨʦʯʥʳʡ ʢʦʜ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʤʦʜʝʣʴʶ, ʧʦʟʚʦʣʠʣ ʧʦʩʪʨʦʠʪʴ 

ʨʝʬʝʨʝʥʩʥʳʝ ʛʨʘʬʠʢʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ (ʠʣʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ) ʥʘʣʠʯʠʝ 

ʟʘʣʦʞʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʨʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5 ï ʇʨʠʤʝʨ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

 

ʇʦʩʢʦʣʴʢʫ ʤʘʩʰʪʘʙʥʘʷ ʘʧʨʦʙʘʮʠʷ ʥʘ ʩʪʫʜʝʥʪʘʭ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʢʩʧʝʨʪʥʦʤ 

ʘʥʘʣʠʟʝ ʢʘʯʝʩʪʚʘ ʛʝʥʝʨʠʨʫʝʤʳʭ ʘʨʪʝʬʘʢʪʦʚ ʠ ʩʨʘʚʥʝʥʠʠ ʪʨʫʜʦʟʘʪʨʘʪ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʢʝʡʩʦʚ, ʚʤʝʩʪʦ ʩʫʙʲʝʢʪʠʚʥʦʛʦ 

çʧʨʦʠʛʨʳʚʘʥʠʷè ʩʮʝʥʘʨʠʝʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʨʠʢʫ CGI (Case 

Generation Index): 

#')ύ Ͻ+ ύ Ͻ
3

3
ύ Ͻ,ÌÏÇÉÃȟ 

ʛʜʝ +  ï ʙʠʥʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʥʝʥʠʷ ʢʦʜʘ (1 ʧʨʠ ʫʩʧʝʰʥʦʤ 

ʟʘʧʫʩʢʝ ʙʝʟ ʨʫʯʥʳʭ ʧʨʘʚʦʢ, 0 ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ);  ï ʜʦʣʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʸʥʥʳʭ ʯʠʩʣʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʜʘʥʥʦʤʫ ʚ ʧʨʦʤʧʪʝ ʯʠʩʣʫ; ,ÌÏÇÉÃ ï ʵʢʩʧʝʨʪʥʘʷ 

ʦʮʝʥʢʘ ʣʦʛʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʩʶʞʝʪʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʢʝʡʩʘ (ʚ ʠʥʪʝʨʚʘʣʝ 

ʦʪ 0 ʜʦ 1); ύ ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʥʘʯʠʤʦʩʪʴ ʢʨʠʪʝʨʠʷ. ɺ 

ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʝʩ ʜʣʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ (ύ  ʠ ύ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʠʩʧʦʣʥʝʥʠʝʤ 
(ʥʘʧʨʠʤʝʨ, ύ πȢς, ύ πȢτ, ύ πȢτ). 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʠʥʜʝʢʩ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʥʦ ʟʘʜʘʸʪ 

ʧʨʦʟʨʘʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʢʘʯʝʩʪʚʘ: ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

(ʠʩʧʦʣʥʷʝʤʦʩʪʴ ʢʦʜʘ), ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʧʨʠʛʦʜʥʦʩʪʴ (ʥʘʣʠʯʠʝ ʠ ʨʘʟʣʠʯʠʤʦʩʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ) ʠ ʩʶʞʝʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʚʷʟʥʦʩʪʴ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ CGI ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʫʜʫʱʠʭ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʥʝ ʢʘʢ ʦʢʦʥʯʘʪʝʣʴʥʦ ʢʘʣʠʙʨʦʚʘʥʥʘʷ ʤʝʪʨʠʢʘ. 

ʇʠʣʦʪʥʳʝ ʧʨʦʛʦʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʧʨʦʤʧʪ-ʰʘʙʣʦʥ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʫʢʪʫʨʥʦ ʢʦʨʨʝʢʪʥʳʡ 

ʦʪʚʝʪ: ʤʦʜʝʣʴ ʷʚʥʦ ʨʘʟʜʝʣʷʝʪ ʬʘʟʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʠ ʬʘʟʫ ʛʝʥʝʨʘʮʠʠ 

ʘʨʪʝʬʘʢʪʦʚ, ʩʦʟʜʘʸʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʢʦʜ ʥʘ Python ʠ ʬʦʨʤʠʨʫʝʪ ʩʶʞʝʪʥʳʡ 
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ʢʝʡʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʥʪʝʢʩʪʦʤ ʠʩʭʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʘʯʝʩʪʚʦ 

ʢʦʥʢʨʝʪʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʟʘʤʝʪʥʦ ʚʘʨʴʠʨʫʝʪʩʷ: ʚ ʦʪʜʝʣʴʥʳʭ ʛʝʥʝʨʘʮʠʷʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʯʨʝʟʤʝʨʥʦ ʩʣʦʞʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʚʨʘʱʘʶʱʠʝ ʩʠʛʥʘʣʳ ʚ ʰʫʤ, ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʵʬʬʝʢʪʦʚ ʥʘ ʛʨʘʬʠʢʘʭ), ʘ ʪʘʢʞʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʩʪʦʨʠʪʝʣʣʠʥʛ ʦʢʘʟʳʚʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʘʚʢʠ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʪʠ ʥʘʙʣʶʜʝʥʠʷ ʥʦʩʷʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʣʫʞʘʪ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʚʦʜʦʚ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ. ʌʦʨʤʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʧʦ CGI, ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʯʠʩʣʘ 

ʟʘʧʫʩʢʦʚ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʦʡ Llogic, ʦʪʥʝʩʝʥʦ ʢ ʧʝʨʩʧʝʢʪʠʚʘʤ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʘʧʨʦʙʘʮʠʠ ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʪʨʫʜʦʟʘʪʨʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʜʘʪʘʩʝʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʮʝʥʘʨʠʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʫʭʦʜʠʪ ʥʘ ʧʦʠʩʢ 

ʧʦʜʭʦʜʷʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʝʛʦ ʦʯʠʩʪʢʫ, ʨʘʩʰʠʬʨʦʚʢʫ ʩʪʨʫʢʪʫʨʳ ʧʦʣʝʡ ʠ 

ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʨʠʩʢ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʜʘʪʘʩʝʪ ʣʠʙʦ ʩʣʠʰʢʦʤ çʰʫʤʥʳʡè, ʣʠʙʦ 

ʩʦʜʝʨʞʠʪ ʫʟʢʦʩʧʝʮʠʬʠʯʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʝ ʩ ʫʯʝʙʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʦʜʭʦʜʝ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʵʪʘʧ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʠʜʝʠ ʢʝʡʩʘ ʠ ʨʝʚʴʶ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ. ɻʝʥʝʨʘʮʠʷ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʜʘʪʘʩʝʪʘ, ʪʝʢʩʪʦʚ ʢʝʡʩʘ ʠ ʧʨʦʚʝʨʦʯʥʦʛʦ ʢʦʜʘ ʟʘʥʠʤʘʝʪ ʤʠʥʫʪʳ, 

ʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʢʦʜʘ (ʚʘʣʠʜʘʪʦʨʘ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ 

ʤʛʥʦʚʝʥʥʦ ʦʮʝʥʠʪʴ, ʷʚʣʷʶʪʩʷ ʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʤʠ, ʯʪʦ 

ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ çʙʝʣʦʛʦ ʰʫʤʘè, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʚ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʕʪʦ ʥʝ ʫʩʪʨʘʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʪʥʦʡ ʚʘʣʠʜʘʮʠʠ, ʥʦ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʨʫʪʠʥʥʳʡ ʧʦʠʩʢ ʠ ʦʯʠʩʪʢʫ ʜʘʥʥʳʭ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ 

ʥʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʨʘʙʦʪʢʝ ʠ ʘʜʘʧʪʘʮʠʠ ʟʘʜʘʥʠʷ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʘʫʜʠʪʦʨʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʨʦʣʴ ʷʟʳʢʦʚʦʡ 

ʤʦʜʝʣʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ: ʠʟ ʛʝʥʝʨʘʪʦʨʘ ʛʦʪʦʚʳʭ ʦʪʚʝʪʦʚ ʦʥʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʘʨʪʥʝʨʘ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʯʝʙʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ, ʧʨʦʚʝʨʷʝʤʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʳʝ ʟʘʜʘʥʠʷ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʫʯʝʙʥʳʝ ʮʝʣʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʵʤʧʠʨʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʚʣʠʷʥʠʷ ʪʘʢʠʭ ʢʝʡʩʦʚ ʥʘ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʩʢʦʨʦʩʪʴ ʦʩʚʦʝʥʠʷ ʠʤʠ ʥʘʚʳʢʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʋʏɽʅʀʀ 

 

ʂʦʣʦʙʦʚ ɸ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ, ʦʙʲʝʢʪʘ ʠʣʠ ʷʚʣʝʥʠʷ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ) ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ  

ʜʘʥʥʳʭ (ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʢʦʪʦʨʳʡ ʠ ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʎʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʝʝ 

ʘʥʘʣʠʟʘ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʥʷʪʠʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʘʢʦʛʦ-

ʣʠʙʦ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʠʟʦʙʨʝʪʘʪʝʣʴʥʳʭ, ʠʥʠʮʠʘʪʠʚʥʳʭ, 

ʫʤʝʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʨʦʚʥʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦ ʜʘʩʪ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʚʝʜʝʪ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʧʦʟʚʦʣʠʪ ʦʙʣʝʛʯʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʠ ʜʘʩʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢ ʯʠʩʣʫ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʥʥʦʚʘʮʠʡ, 

ʧʨʠʰʝʜʰʠʭ ʚ ʨʦʩʩʠʡʩʢʫʶ ʰʢʦʣʫ, ʦʪʥʦʩʠʪʩʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

 ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ: 

- ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʧʦʚʳʰʘʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʝʛʦ ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ; 

- ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʥʘ ʧʨʠʤʝʨʘʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʘʤʦʛʦ ʢʦʤʧʴʶʪʝʨʘ; 

- ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ, 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʦʙʣʝʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʯʝʙʥʳʭ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ) ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʠʤʝʥʠʪʴ ʚ 

ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ 

ʧʝʨʝʩʝʢʘʪʴʩʷ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʠ ʙʳʪʴ ʩʚʷʟʘʥʥʳʤ ʩ ʫʯʝʙʥʳʤ 

ʧʣʘʥʦʤ ʰʢʦʣʳ. ʇʦʵʪʦʤʫ ʚʘʞʥʘ ʟʘʜʘʯʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠ  

ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʢʦʪʦʨʳʭ ʠ ʙʫʜʝʪ ʟʘʢʣʶʯʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʰʢʦʣʝ. 

ʉʧʨʘʚʦʯʥʠʢʠ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ ʣʝʢʮʠʠ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʩʙʦʨʥʠʢʠ ʟʘʜʘʯ ʠ ʧʨʠʤʝʨʦʚ, ʪʝʩʪʠʨʫʶʱʠʝ ʠ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
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ʟʘʥʷʪʠʡ ʢʦʤʧʴʶʪʝʨʥʳʝ   ʠʣʣʶʩʪʨʘʮʠʠ,  ʚʦʪ ʥʝʧʦʣʥʳʡ ʩʧʠʩʦʢ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʦʙʫʯʝʥʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʚʦʜʘ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʦʪʚʝʯʘʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʉʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ 

ʥʦʚʳʭ ʬʦʨʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʥʦʚʝʡʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʦʪʨʳʚʦʤ ʦʪ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʝʜʫʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʧʝʨʝʣʦʞʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘ ʩʘʤʦʛʦ 

ʦʙʫʯʘʝʤʦʛʦ, ʘ ʧʝʜʘʛʦʛʫ ʜʘʪʴ ʥʦʚʫʶ ʨʦʣʴ ï ʨʦʣʴ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ, 

ʙʦʣʝʝ ʦʧʳʪʥʦʛʦ ʢʦʣʣʝʛʫ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʳ 

ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ: 

- ʅʝʟʘʚʠʩʠʤʦʝ ʦʙʫʯʝʥʠʝ ï ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʣʠʯʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʦʙʫʯʘʝʤʦʛʦ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ. 

ʆʩʥʦʚʥʦʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʦ ʵʪʦʡ ʬʦʨʤʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 70-80% 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʙʝʟ ʣʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩʪʫʜʝʥʪʘ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʙʫʯʘʝʤʦʛʦ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ. 

- ʏʘʩʪʠʯʥʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʫʯʝʥʠʝ ï ʜʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʘʢ ʞʝ ʧʨʦʚʦʜʠʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʦʙʫʯʘʝʤʦʛʦ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ. ʅʦ ʧʨʠ ʵʪʦʤ ʩʜʘʯʘ ʚʩʝʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʭʦʜʠʪ ʚ ʦʜʥʦʤ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ 

ʚʫʟʘ. ʉʦʪʨʫʜʥʠʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʷʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʫʯʘʝʤʦʛʦ ʚ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

- ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚʫʟʘ ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ. ɺʩʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʊʘʢ ʞʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʦʚʦʜʠʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʫʯʘʝʤʦʛʦ ʚ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ  ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ 

ʦʙʫʯʝʥʠʶ ʩʪʦʠʪ ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʜʦʩʪʫʧʥʦʡ, ʣʦʛʠʯʝʩʢʠ 

ʧʦʩʪʨʦʝʥʥʦʡ ʬʦʨʤʝ, ʩʦʜʝʨʞʘʱʝʡ ʨʫʙʝʞʠ ʢʦʥʪʨʦʣʷ ʧʦ ʦʩʚʦʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʥʘʛʣʷʜʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʜʝʣʘʪʴ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤ, ʠʥʪʝʨʝʩʥʳʤ, 

ʠʤʝʶʱʠʤ ʨʘʟʣʠʯʥʳʝ ʩʩʳʣʢʠ ʠ ʚʢʣʘʜʢʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʦʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʶʱʝʡ ʤʥʦʛʦʟʥʘʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʫʢʘʟʳʚʘʝʪ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ. 

ʉʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʚʟʘʠʤʦʩʚʷʟʴ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʭ ʙʣʦʢʦʚ ʪʝʢʩʪʦʚʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʅʘʟʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʦʪʦʙʨʘʞʝʥʥʳʝ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʧʦʟʚʦʣʷʪ 

ʩʪʫʜʝʥʪʫ ʙʳʩʪʨʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʪʝʢʩʪʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ 

ʨʘʙʦʪʳ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʘ ʥʘʣʠʯʠʝ ʨʠʩʫʥʢʦʚ ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ  ʧʨʠʥʮʠʧʘʤʠ. ʕʪʦ ʧʨʠʥʮʠʧ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʩʪʘ  

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʮʝʣʷʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷ ʚ ʪʝʩʪ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ, ʨʘʩʢʨʳʚʘʶʱʠʤʠ 

ʩʫʪʴ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʥʝ ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʟʥʘʥʠʝ ʧʦ ʥʝʡ.  ɺ 

ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʪʝʩʪʦʚ ʧʦʤʦʛʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʝʩʪʦʚ: ʧʝʨʚʳʝ, ʚ ʢʦʪʦʨʳʭ, ʦʪʚʝʯʘʷ ʥʘ 

ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʠʟ ʦʪʚʝʪʦʚ ʜʘ ʠʣʠ ʥʝʪ. ɺʪʦʨʳʝ, ʢʦʛʜʘ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʳʡ ʠ 

ʪʨʝʪʴʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʦʜʭʦʜʷʱʠʭ ʢ ʦʪʚʝʪʫ ʥʘ ʟʘʜʘʥʥʳʡ ʚʦʧʨʦʩ [2]. 

ʂʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʘʤ ʦʧʨʝʜʝʣʷʪ ʚʘʨʠʘʥʪʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʧʨʠ ʠʭ 

ʚʳʧʦʣʥʝʥʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ: 

- ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʣʝʢʮʠʡ 

ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʣʝʢʮʠʡ, ʯʝʛʦ ʥʝʪ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

- ʆʙʫʯʘʝʤʳʡ ʦʙʫʯʘʝʪʩʷ ʚ ʝʤʫ ʩʚʦʡʩʪʚʝʥʥʦʤ ʪʝʤʧʝ, ʥʝ ʙʳʩʪʨʦ ʠ ʥʝ 

ʤʝʜʣʝʥʥʦ. 

- ɺʨʝʤʷ ʠ ʤʝʩʪʦ ʦʙʫʯʝʥʠʷ ʥʠʢʘʢ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ. 

ʄʦʪʠʚʘʮʠʷ ʦʙʫʯʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

- ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ 

ʦʙʫʯʘʝʤʦʛʦ ʚʨʝʤʷ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʤʘʷ ʣʠʯʥʦʩʪʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ.  

- ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʦʟʚʦʣʷʝʪ 

ʦʭʚʘʪʠʪʴ ʚʩʶ ʪʝʤʘʪʠʢʫ ʜʠʩʮʠʧʣʠʥʳ, ʯʪʦ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʟʘʯʝʪʝ ʠʣʠ ʵʢʟʘʤʝʥʝ. 

ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʢʫʨʩʳ, ʠʟʫʯʘʝʤʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʠʣʠ ʫʯʝʙʥʠʢʘ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʜʝʪʘʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʜʝʡʩʪʚʠʡ ʧʝʜʘʛʦʛʘ ʠ ʫʯʘʱʠʭʩʷ ʚ ʥʦʚʦʡ 

ʧʨʝʜʤʝʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʆʪ ʩʪʨʫʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʦʜʘʯʠ 
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ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʘ ʦʪʙʦʨʘ ʢʦʤʧʘʢʪʥʦʛʦ, ʥʦ 

ʝʤʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʳʭ ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʣʶʜʝʡ 

ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʠ ʧʦʚʳʰʘʪʴ ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. ʇʦʵʪʦʤʫ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ 

ʧʦʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʝʜʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʝʟʛʨʘʥʠʯʝʥ ʠ 

ʤʥʦʛʦʛʨʘʥʝʥ. 
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1. ʂʦʣʦʙʦʚ ɸ.ʅ., ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦʚʳʰʝʥʥʦʡ ʪʨʫʜʥʦʩʪʠ ʚ ʢʫʨʩʝ 

ʤʘʪʝʤʘʪʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. / ɸ.ʅ. ʂʦʣʦʙʦʚ // ʄʠʨ ʥʘʫʢʠ, ʢʫʣʴʪʫʨʳ, 

ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. - 2024 ʛ.- ˉ5. - ʉ. 44-46. 

2. ʂʦʣʦʙʦʚ ɸ.ʅ., ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. / ɺ 

ʩʙʦʨʥʠʢʝ: ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ. ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʠʶ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 2025. ʉ. 1402-1409. 

3. ʂʦʣʦʙʦʚ ɸ.ʅ., ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʠ ʥʘ ʪʝʢʫʱʝʤ 

ʵʪʘʧʝ. / ɺ ʩʙʦʨʥʠʢʝ: ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ. ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2023. ʉ. 1316-1319. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ɿɸɼɸʏʀ ʉ ʕʂʆʅʆʄʀʏɽʉʂʀʄ ʉʄʓʉʃʆʄ  

 

ʂʦʣʦʙʦʚ ɸ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʝʛʦʜʥʷ ʰʢʦʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʘʱʠʤʩʷ ʢʨʝʧʢʠʭ ʟʥʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʜʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʉʠʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʥʠʤʘʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʞʠʟʥʝʥʥʳʤ 

ʩʠʪʫʘʮʠʷʤ. 

ʄʥʦʛʠʝ ʫʯʘʱʠʭʩʷ ʥʝ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʪʘʢʠʭ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʚ ʤʣʘʜʰʠʭ ʢʣʘʩʩʘʭ ʥʘ ʵʪʫ ʪʝʤʫ ʦʪʚʦʜʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʯʘʱʠʭʩʷ ʚʩʪʨʝʯʘʶʪ ʪʨʫʜʥʦʩʪʠ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʟʘʜʘʯʘʭ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʪʦ ʝʩʪʴ ʵʪʦ ʙʘʥʢʦʚʩʢʠʝ ʚʟʥʦʩʳ ʠ ʢʨʝʜʠʪʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʜʘʥʥʫʶ ʪʝʤʫ ʝʞʝʜʥʝʚʥʦ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʠʝ ʟʘʜʘʯʠ ʝʩʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ, ʦʢʦʥʯʠʚ ʰʢʦʣʫ, ʚʳʧʫʩʢʥʠʢʠ ʩʪʨʝʤʷʪʩʷ ʧʦʩʪʫʧʠʪʴ 

ʚ ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ. ʊʘʢ ʞʝ ʩʜʘʯʘ 

ɽɻʕ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʎʝʥʥʦʡ ʨʘʙʦʪʦʡ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʧʫʩʢʥʠʢʦʚ ʢ 

ʵʢʟʘʤʝʥʫ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ ʚʩʧʦʤʠʥʘʪʴ ʜʘʞʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʦʨʤʫʣʳ, 

ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʚʩʝ ʫʯʘʱʠʝʩʷ ʠʭ ʧʦʤʥʷʪ. ɿʘʜʘʯʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ð ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘʜʘʯʠ ʥʘ ʧʨʦʮʝʥʪʳ. ɺʧʝʨʚʳʝ ʰʢʦʣʴʥʠʢʠ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ 

ʥʠʤʠ ʚ 5 ʢʣʘʩʩʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦ ʥʠʭ ʟʘʙʳʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʘ 

ʠ ʚʢʣʘʜʘ ʚʦʟʥʠʢʣʠ ʝʱʝ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ ʚʦʟʥʠʢʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʛʘ. 

ɺʳʧʣʘʪʳ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ, ʢʘʢ ʠ ʟʘʡʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʟʘʨʦʞʜʘʣʠʩʴ ʧʨʦʮʝʥʪʳ. ɺʩʢʦʨʝ ʦʥʠ ʧʦʷʚʠʣʠʩʴ ʠ ʚ ʜʨʫʛʠʭ ʥʘʫʢʘʭ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʭʠʤʠʷ ʠ ʬʠʟʠʢʘ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʟʘʜʘʯʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤè, ʩʣʝʜʫʝʪ ʩʥʘʯʘʣʘ ʨʘʟʦʙʨʘʪʴ ʵʪʠ ʟʘʜʘʯʠ ʠ ʚʳʷʩʥʠʪʴ ʠʟ ʯʝʛʦ ʦʥʠ 

ʩʦʩʪʦʷʪ. ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʚʢʣʘʜʳ ʠʣʠ ʢʨʝʜʠʪʳ, ʢʫʨʩʳ ʚʘʣʶʪ, ʘ 

ʪʘʢʞʝ ʪʦʨʛʦʚʦ-ʜʝʥʝʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʥʘ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʧʨʦʮʝʥʪʳ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʠʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ 

çʧʨʦʮʝʥʪè.  

ʊʝʨʤʠʥ çʧʨʦʮʝʥʪè ʠʤʝʝʪ ʣʘʪʠʥʩʢʠʝ ʢʦʨʥʠ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʦʟʥʘʯʘʝʪ 

ç100è.  ʀʩʪʦʨʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ ɽʚʨʦʧʳ. ʀʤʝʥʥʦ ʚ ʵʪʦʡ 

ʯʘʩʪʠ ʩʚʝʪʘ ʚ 15 ʚʝʢʝ ʙʳʣʘ ʚʚʝʜʝʥʘ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ.  
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ 1584 ʛ. ʠʤʝʥʥʦ ʫʯʝʥʳʡ ʠʟ 

ɹʝʣʴʛʠʠ ʚʚʝʣ ʚʧʝʨʚʳʝ ʜʘʥʥʳʡ ʪʝʨʤʠʥ, ʝʛʦ ʟʚʘʣʠ ʉʠʤʦʥ ʉʪʝʚʠʥ ʠ ʠʤʝʥʥʦ ʦʥ 

ʠʟʜʘʣ ʪʘʙʣʠʮʳ ʧʨʦʮʝʥʪʦʚ. ʊʦʣʴʢʦ ʚ 18 ʚʝʢʝ ʚ ʈʌ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ 

çʧʨʦʮʝʥʪè. ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʵʪʦʪ ʪʝʨʤʠʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʜʦʭʦʜ 

ʠʣʠ ʫʱʝʨʙ, ʠ ʦʥ ʧʨʠʤʝʥʷʣʩʷ ʚ ʪʨʝʡʜʝʨʩʢʠʭ ʠ ʚʘʣʶʪʥʳʭ ʩʜʝʣʢʘʭ, ʪʦ ʝʩʪʴ ʚ 

ʪʦʨʛʦʚʳʭ ʠ ʜʝʥʝʞʥʳʭ. ʉʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʥʪʦʚ 

ʫʚʝʣʠʯʠʣʘʩʴ, ʠ ʦʥʠ ʩʪʘʣʠ ʧʦʧʘʜʘʪʴʩʷ ʚ ʩʪʘʪʠʩʪʠʢʝ, ʭʦʟʷʡʩʪʚʝ, ʵʢʦʥʦʤʠʢʝ, ʘ 

ʪʘʢʞʝ ʥʘʫʢʝ.  

ɽʩʪʴ ʚʝʨʩʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʜʘʥʥʦʛʦ ʟʥʘʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʪʝʦʨʠʷ, ʙʫʜʪʦ ʙʳ 

ʦʙʦʟʥʘʯʝʥʠʝ % ʠʤʝʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ ʩʣʦʚʘ procento, ʯʪʦ ʩ ʠʪʘʣʴʷʥʩʢʦʛʦ 

ʷʟʳʢʘ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ 100. ʉʥʘʯʘʣʘ ʙʳʣʦ pro cento, ʧʦʟʞʝ ʩʦʢʨʘʪʠʣʠ ʜʦ cento, 

ʧʦʪʦʤ ʜʦ cto ʠ ʚʩʢʦʨʝ ʩʪʘʣʠ ʧʠʩʘʪʴ c/o, ʙʫʢʚʘ t ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʥʘʢʣʦʥʥʫʶ 

ʯʝʨʪʫ. ʇʦʩʨʝʜʩʪʚʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʦʷʚʠʣʩʷ ʟʥʘʢ %. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʪʝʦʨʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʟʥʘʢʘ. ɽʩʣʠ ʦʪʢʨʳʪʴ 

ʫʯʝʙʥʠʢ ʤʘʪʝʤʘʪʠʢʠ ʧʷʪʦʛʦ ʢʣʘʩʩʘ, ʘʚʪʦʨʳ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʅ.ʗ. ɺʠʣʝʥʢʠʥ, 

ʌ.ʉ. ʏʝʩʥʦʢʦʚ ʠ ɺ.ʀ.ɾʦʭʦʚ [1], ʪʦ ʚ ʨʘʟʜʝʣʝ çʠʩʪʦʨʠʷ ʤʘʪʝʤʘʪʠʢʠè ʜʘʥʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʷʚʠʣʦʩʴ ʚʩʣʝʜʩʪʚʠʝ ʦʧʝʯʘʪʢʠ ʚ 1658 ʛ. ʚ ʢʥʠʛʝ ʄʘʪʴʸʜʝ ʣʘ ʇʦʨʪʘ 

çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʘʨʠʬʤʝʪʠʢʝè. ʉʦʛʣʘʩʥʦ ʦʧʣʦʰʥʦʩʪʠ ʥʘʙʦʨʱʠʢ 

ʥʘʧʝʯʘʪʘʣ ʟʥʘʢ %, ʚʤʝʩʪʦ ʩʣʦʚʦ cto. 

ʏʪʦ ʦʟʥʘʯʘʝʪ ʢʨʝʜʠʪ ʠ ʢʘʢʦʝ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ?  

ʂʨʝʜʠʪ ʵʪʦ ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʝʣʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʤʝʞ ʩʫʙʲʝʢʪʘʤʠ 

ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦ ʧʨʝʜʣʦʛʫ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ, ʵʪʦ ʧʝʨʝʜʘʯʘ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʜʦʣʛ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʠʭ ʚʦʟʚʨʘʪ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʪʝʨʤʠʥ ç ʢʨʝʜʠʪè ʧʦʷʚʠʣʩʷ ʚ 1703 ʛʦʜʫ. ɺ 

ʪʦ ʚʨʝʤʷ çʢʨʝʜʠʪè ʦʟʥʘʯʘʣ çʘʚʪʦʨʠʪʝʪè ʠ ʠʤʝʣ ʥʝʤʝʮʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɽʩʣʠ 

ʩʨʘʚʥʠʪʴ ʪʝʨʤʠʥ çʢʨʝʜʠʪè ʩ ʣʘʪʠʥʩʢʠʤ credo, ʪʦ ʧʦʣʫʯʠʤ ʧʝʨʝʚʦʜ ʢʘʢ ʚʝʨʫʶ, 

ʟʘʥʠʤʘʶ. 

ɺʢʣʘʜʳ. ɺʢʣʘʜ ʵʪʦ ʩʫʤʤʘ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʘʥʢʫ ʦʪ 

ʢʣʠʝʥʪʘ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʠʣʠ ʥʝʢʦʥʢʨʝʪʥʳʡ ʩʨʦʢ. ʏʝʤ ʙʦʣʴʰʝ ʩʨʦʢ, ʪʝʤ ʙʦʣʴʰʝ 

ʧʨʦʮʝʥʪʳ ʥʘʯʠʩʣʷʶʪʩʷ ʢʣʠʝʥʪʫ ʦʪ ʙʘʥʢʘ.  

ʀʩʪʦʨʠʷ ʚʢʣʘʜʘ ʠʜʝʪ ʝʱʝ ʩ 7 ʩʪʦʣʝʪʠʷ ʜʦ ʥ.ʵ. ɺ ʜʨʝʚʥʝʡ ɻʨʝʮʠʠ 

ʧʨʠʥʠʤʘʣʠ ʩʨʝʜʩʪʚʘ ʥʘ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʘ ʚʦ 2 ʚʝʢʝ ʜʦ ʥ.ʵ. ʚ ʛʦʨʦʜʘʭ ʌʠʚʳ, 

ɻʝʨʤʦʥʪʠʩ ʠʤʝʣʠʩʴ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʙʘʥʢʠ, ʚ ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʣʠ ʩʙʦʨʳ ʥʘʣʦʛʦʚ ʠ 

ʪʨʘʪʠʣʠ ʠʭ ʥʘ ʥʫʞʜʳ ʦʙʱʝʩʪʚʘ. 

ɺʘʣʶʪʘ. ʂʫʨʩ ʚʘʣʶʪʳ.  

ʊʝʨʤʠʥ çʚʘʣʶʪʘè ʠʤʝʝʪ ʠʪʘʣʴʷʥʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʦʙʦʟʥʘʯʘʝʪ ʪʦʚʘʨ, 

ʩʧʦʩʦʙʥʳʡ ʠʩʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʩʨʝʜʩʪʚ ʧʨʠ ʦʙʤʝʥʝ.  

ɺ ʫʟʢʦʤ ʟʥʘʯʝʥʠʝ ʚʘʣʶʪʘ ʵʪʦ ʜʝʥʝʞʥʘʷ ʝʜʠʥʠʮʘ, ʛʣʘʚʥʳʡ ʵʣʝʤʝʥʪ 

ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚʩʝʣʝʥʩʢʦʡ ʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʘʣʶʪʥʳʡ ʢʫʨʩ ï ʩʪʦʠʤʦʩʪʴ ʚʘʣʶʪʥʦʡ ʝʜʠʥʠʮʳ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʧʝʨʝʚʝʜʝʥʥʘʷ ʚ ʚʘʣʶʪʥʫʶ ʝʜʠʥʠʮʫ ʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʊʦʨʛʦʚʦ-ʜʝʥʝʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʢʨʝʜʠʪʦʚ ʠ ʦʟʥʘʯʘʶʪ 

ʧʫʙʣʠʯʥʳʝ ʜʝʣʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʤʝʞ ʣʶʜʴʤʠ ʚ ʭʦʜʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʦʜʘʞʠ. 
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ʇʨʦʩʪʳʝ ʧʨʦʮʝʥʪʳ ʵʪʦ ʥʘʯʠʩʣʝʥʠʷ ʚ ʢʦʥʮʝ ʚʨʝʤʝʥʠ 1 ʨʘʟ. 

ʉʣʦʞʥʳʝ ʧʨʦʮʝʥʪʳ ʵʪʦ ʥʘʯʠʩʣʝʥʠʷ, ʜʦʙʘʚʣʷʶʱʠʝʩʷ ʢ ʦʩʥʦʚʥʦʡ ʩʫʤʤʝ 

ʜʦʣʛʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, 

ʠʟʤʝʨʷʶʱʘʷʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʙʦʪʳ, ʧʦʪʨʘʯʝʥʥʦʡ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʟʘʜʘʯʠ ʚʩʝʛʜʘ ʟʘʥʠʤʘʣʠ ʦʩʦʙʝʥʥʦʝ ʤʝʩʪʦ ʚ ʤʘʪʝʤʘʪʠʢʠ. 

ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʠʜʝʪ ʩʦ ʚʨʝʤʝʥ ɼʨʝʚʥʝʛʦ ɺʘʚʠʣʦʥʘ, ʚ ʚʠʜʝ ʛʣʠʥʷʥʳʭ ʪʘʙʣʠʯʝʢ ʠ 

ʠʥʳʭ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʟʘʧʘʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʚʝʜʝʥʠʡ ʧʝʨʝʭʦʜʠʣʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ, ʢʘʢ ʟʘʜʘʯʠ ʩ ʠʤʝʶʱʠʤʩʷ 

ʨʝʰʝʥʠʝʤ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʞʠʟʥʠ.  

ʇʨʠʯʠʥʘ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʤʘʪʝʤʘʪʠʢʝ ʙʳʣʦ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʞʠʟʥʝʥʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʚʪʦʨʘʷ ʧʨʠʯʠʥʘ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʟʘʠʤʩʪʚʦʚʘʣʠ ʜʨʝʚʥʠʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʟʥʘʯʠʤʳʝ ʦʙʱʝʫʯʝʙʥʳʝ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʙʦʨʦʚ ʩʶʞʝʪʥʳʭ 

ʟʘʜʘʯ, ʚʳʜʝʣʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʛʣʘʚʥʦʛʦ ʚʦʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʦʡ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ. ʊʘʢʞʝ ʚʘʞʥʦ ʧʨʠʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ 

ʧʝʨʝʚʦʜʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʚ ʚʠʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʛʨʘʬʠʢʦʚ 

ʠʣʠ ʞʝ ʫʨʘʚʥʝʥʠʡ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ. ɿʘʜʘʯʠ ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʥʦ ʠ ʦʙʨʘʟʥʦʝ ʤʳʰʣʝʥʠʝ. ʉʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʥʠ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥ. 

ɸʨʥʦʣʴʜ ʀ.ɺ. ʚ 40-ʳʝ ʛʦʜʳ ʦʧʠʩʳʚʘʝʪ ʠʟʫʯʝʥʠʝ ʨʝʰʝʥʠʶ ʩʶʞʝʪʥʳʭ 

ʟʘʜʘʯ ʢʘʢ ʢ ʠʥʝʨʪʥʦʤʫ, ʪʦ ʝʩʪʴ ʧʘʩʩʠʚʥʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʫʯʘʱʠʤʠʩʷ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʚʳʭ ʧʨʠʤʝʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʟʘʧʦʤʠʥʘʪʴ ʭʦʜ 

ʨʝʰʝʥʠʡ ʚ ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʟʘʜʘʯʠ ʥʠʯʪʦʞʥʦ ʧʦʣʝʟʥʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʪʨʘʯʠʚʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʤʳʩʣʝʡ. ɺ ʦʙʱʝʤ ʩʯʝʪʝ ʵʪʦ 

ʘʙʩʦʣʶʪʥʘʷ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʠ ʥʝʫʤʝʥʠʝ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ 

ʟʘʜʘʯʘʭ.  

ʂ 1950 ʛʦʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʙʳʣʠ ʦʪʣʠʯʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ, 

ʤʝʪʦʜʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʣʫʯʰʝ ʨʘʟʨʘʙʦʪʘʥʳ, ʥʦ ʨʝʬʦʨʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ  ʢ ʢʦʥʮʫ 1960 ʛʦʜʫ ʠʟʤʝʥʠʣʠʩʴ.  

ʂ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʩʪʦʣʝʪʠʷ ʚ ʉʉʉʈ ʥʝʤʥʦʛʦ ʧʦʙʝʞʜʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʘʪʝʤʘʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʙʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʩʧʦʩʦʙʳ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʧʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʪʘʣʠ 

ʩʯʠʪʘʪʴʩʷ ʫʩʪʘʨʝʚʰʠʤʠ ʠ ʧʦʵʪʦʤʫ ʨʝʰʠʣʠ ʧʝʨʝʡʪʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʫʨʘʚʥʝʥʠʡ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʥʘʫʯʥʳʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʥʝʤʘʣʦʚʘʞʥʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʈʦʩʩʠʠ, ʠ ʠʤ ʜʘʚʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ.  



  

1408 

 

ɿʘʜʘʯʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ï ʵʪʦ ʟʘʜʘʯʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʝ 

ʥʘʣʠʯʠʝ ʪʝʨʤʠʥʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʠ ʪʨʝʙʫʶʱʠʝ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ɿʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʠʟ ʪʘʢʠʭ ʩʪʘʜʠʡ, ʢʘʢ: 

¶ ʇʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ; 

¶ ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ; 

¶ ɼʦʩʪʘʪʦʯʥʦʩʪʴ ʫʩʣʦʚʠʷ; 

¶ ɺʠʜ ʫʩʣʦʚʠʷ (ʩʣʦʚʝʩʥʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, 

ʠʟʦʙʨʘʞʝʥʠʝ); 

¶ ɿʘʢʣʶʯʝʥʠʝ. 

ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʦʟʥʘʯʘʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʩ ʧʦʤʦʱʴʶ 

ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ.  

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ: ʧʨʷʤʦʡ ʠ ʤʝʪʦʜ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. ʇʨʠ 

ʧʝʨʚʦʤ ʧʨʦʚʝʨʷʶʪ ʜʦʩʪʫʧʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʠ ʩʤʦʪʨʷʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ. ʄʝʪʦʜ ʦʪ ʧʨʦʪʠʚʥʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʨʠʮʘʥʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʣʦʛʠʢʘ, ʪʦ 

ʝʩʪʴ ʣʦʛʠʢʘ, ʫʢʘʟʳʚʘʶʱʘʷ ʚʝʨʥʳ ʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʫʪʚʝʨʞʜʝʥʠʷ [2].  

ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʩʪʘʥʦʚʢʠ ʠ ʫʩʣʦʚʠʡ, ʪʘʢʞʝ ʝʝ 

ʧʦʥʷʪʠʷ. ʅʝ ʚʩʝ ʜʝʪʠ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʨʘʩʩʫʞʜʝʥʠʷʤ, ʧʦʵʪʦʤʫ ʦʜʥʘ ʠʟ 

ʪʨʫʜʥʦʩʪʝʡ, ʵʪʦ ʠʭ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ɽɻʕ ʠ 

ʠʤʝʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʵʢʦʥʦʤʠʢʝ:  

¶ ɺʢʣʘʜʳ; 

¶ ʂʨʝʜʠʪʳ; 

¶ ʇʨʦʮʝʥʪʳ; 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʧʨʦʮʝʥʪʳ? ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ, ʯʪʦ ʚʩʝ ʯʘʱʝ 

ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ɽɻʕ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʯʠ ʥʘ ʧʨʦʮʝʥʪʳ. ʆʙʳʯʥʦ ʵʪʦ ʟʘʜʘʯʠ ʥʘ 

ʩʣʦʞʥʳʝ ʧʨʦʮʝʥʪʳ ʠ ʟʘ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʜʘʝʪʩʷ 3 ʧʝʨʚʠʯʥʳʭ ʙʘʣʣʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʦʮʝʥʢʦʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʢʘʞʜʫʶ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʟʘʜʘʯ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ 

ʟʥʘʪʴ ʜʚʝ ʛʣʘʚʥʳʝ ʬʦʨʤʫʣʳ. ʆʥʠ ʜʦʩʪʫʧʥʳ ʣʶʙʦʤʫ ʫʯʝʥʠʢʫ, ʥʦ, ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʠ ʬʦʨʤʫʣʳ ʠʛʥʦʨʠʨʫʶʪʩʷ. 

ʇʨʠʚʝʜʝʤ ʞʠʟʥʝʥʥʫʶ ʩʠʪʫʘʮʠʶ. ʏʝʣʦʚʝʢ, ʩ ʟʘʨʧʣʘʪʦʡ 300 ʪʳʩʷʯ, ʟʘʭʦʪʝʣ 

ʢʫʧʠʪʴ ʢʚʘʨʪʠʨʫ, ʩʪʦʠʤʦʩʪʴʶ 20 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ɿʘ ʛʦʜ ʦʥ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʘʜʳʚʘʪʴ ʥʘ ʥʝʝ 3 ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. ʉʢʦʣʴʢʦ ʣʝʪ ʧʦʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʥʫʞʥʦʡ ʩʫʤʤʦʡ?  

ʈʝʰʝʥʠʝ: 20/3 å 6, (6) å7 ʣʝʪ. 

ʊʘʢ ʢʘʢ ʝʛʦ ʟʘʨʧʣʘʪʘ ʙʦʣʴʰʘʷ, ʪʦ ʣʫʯʰʝ ʦʪʥʝʩʪʠ ʜʝʥʴʛʠ ʚ ʙʘʥʢ. ʕʪʦ ʥʝ 

ʪʦʣʴʢʦ ʥʘʜʝʞʥʦ, ʥʦ ʠ ʚʳʛʦʜʥʦ. ʏʝʤ ʙʦʣʴʰʝ ʚʢʣʘʜʳ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʮʝʥʪ 

ʥʘʯʠʩʣʝʥʠʷ ʦʪ ʙʘʥʢʘ. ʇʨʠ 15% ʛʦʜʦʚʳʭ ʩʫʤʤʘ ʚʢʣʘʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,15 ʨʘʟʘ. 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʢʣʘʜʳ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ 

ʙʘʥʢʘ, ʜʘʶʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʡ ʛʦʜʦʚʦʡ ʜʦʭʦʜ. 

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʠʪʦʛʦʚʳʡ ʜʦʭʦʜ ʜʦʚʦʜʠʪʩʷ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 

ʛʦʜʘ. 
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ʅʫʞʥʦʝ ʚ ʜʘʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʷʭ - ʵʪʦ ʬʦʨʤʫʣʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʳʩʢʘʪʴ 

ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʩʫʤʤʫ ʚʟʥʦʩʘ ʧʨʠ  ʝʞʝʛʦʜʥʳʭ ʧʣʘʪʝʞʘʭ ʠ ʥʘʯʠʩʣʷʝʤʳʝ 

ʧʨʦʮʝʥʪʳ ʙʘʥʢʘ. ɿʘʧʠʰʝʤ ʩʣʝʜʫʶʱʝʝ:  

ɺʢʣʘʜ = ʇʣʘʪʝʞ Å 
1%

1%n

-

-
, 

ʛʜʝ 
1%

1%n

-

-
 - ʩʫʤʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, 

n ï ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ. 

ʇʣʘʪʝʞ - ʵʪʦ ʩʫʤʤʘ, ʢʦʪʦʨʘʷ ʦʪʢʣʘʜʳʚʘʝʪʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯʠ 

ɺʢʣʘʜ ï ʦʙʱʘʷ ʩʫʤʤʘ ʜʝʥʝʛ, ʢʦʪʦʨʘʷ ʦʢʘʞʝʪʩʷ ʚ ʢʦʥʮʝ ʥʘʢʦʧʣʝʥʠʡ.  

ʇʨʠʯʝʤ k% ʵʪʦ 1 + 
100

k . 

ɼʘʥʥʫʶ ʬʦʨʤʫʣʫ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ ʛʣʘʚʥʫʶ ʬʦʨʤʫʣʫ ʩʫʤʤʳ ʚʟʥʦʩʘ. 

ʆʥʘ ʩʧʦʩʦʙʥʘ ʫʤʝʥʴʰʠʪʴ ʧʦʜʩʯʝʪʳ ʚ ʜʘʥʥʳʭ ʟʘʜʘʯʘʭ [3]. 

ʋ ʤʥʦʛʠʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ, ʢ ʯʝʤʫ ʵʪʠ ʩʣʦʞʥʦʩʪʠ, ʥʝʣʴʟʷ ʣʠ 

ʧʨʦʩʪʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ, ʢʘʢ ʧʨʦʧʠʩʘʥʦ ʚʦ ʤʥʦʛʠʭ ʫʯʝʙʥʠʢʘʭ, 

ʧʦʩʯʠʪʘʪʴ ʦʪʜʝʣʴʥʳʡ ʛʦʜ, ʘ ʟʘʪʝʤ ʧʦʩʯʠʪʘʪʴ ʦʙʱʫʶ ʩʫʤʤʫ ʚʢʣʘʜʘ. ʄʦʞʥʦ 

ʩʦʚʩʝʤ ʟʘʙʳʪʴ ʦ ʩʫʤʤʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʠ ʩʯʠʪʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʪʘʙʣʠʮ, ʪʘʢ ʩʜʝʣʘʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʙʦʨʥʠʢʦʚ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽɻʕ. ʆʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ.  

ɽʩʣʠ ʝʩʪʴ ʢʘʢʦʡ-ʪʦ ʩʧʦʩʦʙ ʫʧʨʦʩʪʠʪʴ ʠ ʩʦʢʨʘʪʠʪʴ ʚʳʯʠʩʣʝʥʠʷ, ʪʦ ʠʤʝʥʥʦ 

ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʠ ʥʘʜʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

ʇʦʛʦʚʦʨʠʤ ʦ ʢʨʝʜʠʪʘʭ. ʅʝ ʚʩʝ ʭʦʪʷʪ ʢʦʧʠʪʴ, ʠ ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʙʝʨʫʪ 

ʢʨʝʜʠʪʳ. ʇʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ, ʚʟʷʚ ʚ ʢʨʝʜʠʪ ʤʘʰʠʥʫ, ʢʚʘʨʪʠʨʫ ʠ ʪʝʣʝʬʦʥ, 

ʩʤʝʶʪʩʷ ʥʘʜ ʪʝʤʠ, ʫ ʢʦʛʦ ʵʪʦʛʦ ʥʝʪ. ʄʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʣʶʜʠ ʧʦʪʝʨʷʶʪ 

ʩʚʦʠʭ ʜʝʥʝʛ, ʦʪʜʘʚ ʧʨʦʮʝʥʪʳ ʟʘ ʢʨʝʜʠʪ. 

 ʉʬʦʨʤʫʣʠʨʫʝʤ ʟʘʜʘʯʫ. ʆʜʥʦʢʣʘʩʩʥʠʢ ʚʟʷʣ ʢʨʝʜʠʪ ʚ 2 ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ 

ʧʦ ʩʪʘʚʢʝ 20%. ʉʨʦʢ ʧʦʛʘʰʝʥʠʷ 3 ʤʝʩʷʮʘ. ʇʦʩʪʘʨʘʝʤʩʷ ʩʚʷʟʘʪʴ ʚʩʝ ʚ ʦʜʥʫ 

ʬʦʨʤʫʣʫ. 

2ʪ ï ʠʩʭʦʜʥʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ, 

k ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʤʤʳ ʥʘ ʥʘʯʠʩʣʝʥʠʝ, 

x ï ʦʛʦʚʦʨʝʥʥʘʷ ʝʞʝʤʝʩʷʯʥʘʷ ʩʫʤʤʘ. 

ʈʝʰʘʝʤ ʣʠʥʝʡʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ x =949, 208 ʪʳʩʷʯ ʨʫʙʣʝʡ. 

ʇʦʣʫʯʠʤ ʚʪʦʨʫʶ ʚʘʞʥʫʶ ʬʦʨʤʫʣʫ ʥʘ ʧʦʠʩʢ ʧʨʦʮʝʥʪʦʚ, ʢʨʝʜʠʪʦʚ ʠ 

ʧʣʘʪʝʞʝʡ. 

ʂʨʝʜʠʪ Å %
n
 = ʇʣʘʪʝʞ Å 

1%

1%n

-

-
, 

ʕʪʘ ʬʦʨʤʫʣʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʦʢʦʣʦ 80% ʟʘʜʘʯ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠʟ ʚʪʦʨʦʡ ʯʘʩʪʠ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʵʪʦ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥʠ ʝʩʪʴ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ. 

ʋʯʝʥʠʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦ ʬʠʥʘʥʩʘʭ, ʥʦ ʠ ʦ 

ʛʨʘʤʦʪʥʦʡ ʠʭ ʨʘʩʪʨʘʪʝ. ʕʪʦ ʥʫʞʥʦ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʘʚʠʣʴʥʦ ʫʧʨʘʚʣʷʪʴ 
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ʣʠʯʥʳʤʠ ʬʠʥʘʥʩʘʤʠ, ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ, ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʚʦʧʨʦʩʘʭ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʘʪʴ 

ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʠʨʘʤʠʜʳ, ʢʦʪʦʨʳʝ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʵʢʩʧʝʨʪʳ ʦʮʝʥʠʚʘʶʪ ʧʦʨʷʜʢʦʤ 120, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʈʘʟʚʠʪʠʝ ʰʢʦʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʘ, ʢʘʢ 

ʪʨʘʢʪʦʚʢʘ ʧʨʦʙʣʝʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ɽʩʣʠ ʫʯʝʥʠʢ ʩʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ çʥʘ ʦʜʥʦʤ ʷʟʳʢʝè, ʪʦ 

ʝʩʪʴ ʧʦʥʠʤʘʪʴ ʝʛʦ ʤʳʩʣʠ ʠ ʧʨʘʚʠʣʴʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʪʦ ʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʝʝ ʟʘʢʨʝʧʷʪʩʷ ʝʛʦ ʟʥʘʥʠʷ. ʇʨʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʫʯʠʪʝʣʴ ʩʪʘʨʘʝʪʩʷ 

ʨʘʟʙʠʨʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʥʝʧʦʥʷʪʥʳʤʠ ʠʣʠ 

ʥʝʫʜʘʯʥʦ ʨʘʩʢʨʳʪʳʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʜʘʥʥʫʶ ʪʝʤʫ ʝʞʝʜʥʝʚʥʦ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʠʝ ʟʘʜʘʯʠ ʝʩʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 
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ʂʦʣʦʙʦʚ ɸ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʦʣʦʙʦʚʘ ɼ.ɸ.  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʛʦʜʥʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʵʪʘ ʟʘʜʘʯʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʦʜʝʣʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʯʘʩʪʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʠʩʢʫʩʩʪʚʝʥʥʫʶ, ʣʘʙʦʨʘʪʦʨʥʫʶ ʩʨʝʜʫ, ʤʘʣʦ ʩʚʷʟʘʥʥʫʶ ʩ ʨʝʘʣʴʥʳʤʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʝʛʠʦʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʩʪʝʥ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʣʘʩʪ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ, ʢʫʣʴʪʫʨʳ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʦʩʪʨʦ ʥʫʞʜʘʶʪʩʷ ʚ 

ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʷʭ, ʥʦ ʥʝ ʦʙʣʘʜʘʶʪ ʜʣʷ ʵʪʦʛʦ ʬʠʥʘʥʩʦʚʳʤʠ ʠ ʢʘʜʨʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ɺʦʟʥʠʢʘʶʱʠʡ ʜʠʩʙʘʣʘʥʩ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʩʦʮʠʘʣʴʥʦ-ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʣʫʞʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʮʠʬʨʦʚʦʛʦ 

ʚʦʣʦʥʪʝʨʩʪʚʘ ʩʪʫʜʝʥʪʦʚ IT-ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʠʥʪʝʟʠʨʫʶʱʝʡ ʚ ʩʝʙʝ ʟʘʜʘʯʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ. 

ʎʠʬʨʦʚʦʝ ʚʦʣʦʥʪʝʨʩʪʚʦ, ʧʦʥʠʤʘʝʤʦʝ ʢʘʢ ʜʦʙʨʦʚʦʣʴʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦ ʩʦʟʜʘʥʠʶ, ʘʜʘʧʪʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʬʝʥʦʤʝʥ [1]. ɽʛʦ ʩʧʝʮʠʬʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪʦʤ 

ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ ʚʦʣʦʥʪʝʨʘ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʬʠʟʠʯʝʩʢʠʝ, ʘ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʟʤʝʨʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ çʮʠʬʨʦʚʦʛʦ ʨʘʟʨʳʚʘè 

ʤʝʞʜʫ ʢʦʤʤʝʨʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ 

ʦʙʝɦʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʘʭ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʚʝʙ-ʩʘʡʪʦʚ 

ʜʣʷ ʢʨʘʝʚʝʜʯʝʩʢʠʭ ʤʫʟʝʝʚ ʠʣʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ 

ʜʣʷ ʘʨʭʠʚʦʚ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʣʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʬʦʥʜʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʘʶʱʠʭ 

ʩʝʤʠʥʘʨʦʚ ʧʦ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʂʘʞʜʳʡ ʪʘʢʦʡ ʧʨʦʝʢʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʰʘʝʪ ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʙʣʝʤʫ ʤʝʩʪʥʦʡ 
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ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʩʦʟʜʘʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʩʪʫʜʝʥʪʘ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʚʦʣʦʥʪʝʨʩʪʚʘ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʝʛʦ 

ʘʫʪʝʥʪʠʯʥʦʩʪʠ. ʉʪʫʜʝʥʪ-ʨʘʟʨʘʙʦʪʯʠʢ ʧʦʢʠʜʘʝʪ ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʫʯʝʙʥʦʛʦ ʟʘʜʘʥʠʷ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʠ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʩʠʪʫʘʮʠʶ, ʛʜʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʣʠʰʴ ʚʝʨʭʫʰʢʘ ʘʡʩʙʝʨʛʘ. ɽʤʫ ʧʨʠʭʦʜʠʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʘʫʜʠʪ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʯʘʩʪʦ ʠʤʝʶʱʠʭ ʥʝ 

ʪʝʭʥʠʯʝʩʢʫʶ, ʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠʣʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʥʝ ʚʣʘʜʝʶʱʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

IT-ʣʝʢʩʠʢʦʡ, ʫʯʠʪ ʧʝʨʝʚʦʜʠʪʴ ʨʘʩʧʣʳʚʯʘʪʳʝ ʧʦʞʝʣʘʥʠʷ ʚ ʯʝʪʢʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʪʠʢʘ. ʈʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʦʪʩʫʪʩʪʚʠʝ 

ʤʦʱʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʣʘʪʥʳʭ ʣʠʮʝʥʟʠʡ ʥʘ ʇʆ) ʩʪʠʤʫʣʠʨʫʝʪ 

ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ, ʘ ʥʝ ʧʨʦʩʪʦ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʘʙʦʪʘʶʱʠʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʶʜʠ, ʬʦʨʤʠʨʫʝʪ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʢʘʯʝʩʪʚʘ ʢʦʜʘ, 

ʢʦʪʦʨʳʡ ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ ʚ ʫʯʝʙʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ hard skills ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʜʠʟʘʡʥʝ ʠʣʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʠ, ʦʩʥʦʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʩʪʨʦʛʠʭ ʧʨʠʥʮʠʧʘʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ [3], ʩʪʫʜʝʥʪ ʚ ʫʩʢʦʨʝʥʥʦʤ ʨʝʞʠʤʝ ʦʩʚʘʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʝ soft skills: ʧʨʦʝʢʪʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʫʧʨʘʚʣʝʥʠʝ ʦʞʠʜʘʥʠʷʤʠ, 

ʢʦʤʘʥʜʥʫʶ ʨʘʙʦʪʫ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʠ ʦʩʦʟʥʘʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʵʪʦʡ ʩʪʠʭʠʡʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʨʫʩʣʦ ʩʠʩʪʝʤʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʨʝʙʫʝʪʩʷ ʚʳʩʪʨʦʠʪʴ 

ʯʝʪʢʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ɽʝ ʬʫʥʜʘʤʝʥʪʦʤ ʜʦʣʞʥʘ 

ʩʪʘʪʴ ʩʧʝʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ï ʥʘʧʨʠʤʝʨ, ʎʝʥʪʨ ʮʠʬʨʦʚʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʠʥʠʮʠʘʪʠʚ, ʜʝʡʩʪʚʫʶʱʠʡ ʢʘʢ ʭʘʙ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʩʪʫʜʝʥʯʝʩʪʚʦʤ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. ʌʫʥʢʮʠʠ ʪʘʢʦʛʦ ʮʝʥʪʨʘ ʤʥʦʛʦʛʨʘʥʥʳ. ɺʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʧʨʦʘʢʪʠʚʥʳʡ ʧʦʠʩʢ ʠ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ ʩʨʝʜʠ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ. ɺʦ-ʚʪʦʨʳʭ, ʵʢʩʧʝʨʪʠʟʘ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʧʝʨʝʚʦʜ 

ʞʠʪʝʡʩʢʠʭ ʟʘʧʨʦʩʦʚ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʧʨʠʢʣʘʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [4]. ɺ-ʪʨʝʪʴʠʭ, ʶʨʠʜʠʯʝʩʢʦʝ ʠ 

ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʪʠʧʦʚʳʭ 

ʜʦʛʦʚʦʨʦʚ ʦ ʙʝʟʚʦʟʤʝʟʜʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʧʨʦʩʳ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʪʢʨʳʪʦʛʦ ʨʝʝʩʪʨʘ ʮʠʬʨʦʚʳʭ ʚʳʟʦʚʦʚ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʙʳ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʳʙʦʨʘ ʩʪʫʜʝʥʯʝʩʢʠʤʠ ʢʦʤʘʥʜʘʤʠ ʪʝʤ ʩʚʦʠʭ ʧʨʦʝʢʪʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʚʦʣʦʥʪʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʢʚʦʟʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʠʣʠ ʩʠʩʪʝʤʥʳʤ ʘʥʘʣʠʟʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʠʬʨʦʚʦʡ ʚʦʣʦʥʪʝʨʩʢʠʡ ʧʨʦʝʢʪ 

ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʢʫʨʩʘ, ʘ ʝʛʦ ʟʘʱʠʪʘ 

ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʟʘʯʝʪʫ ʠʣʠ ʵʢʟʘʤʝʥʫ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʵʣʝʢʪʠʚʘ çʊʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʱʝʩʪʚʘè, ʛʜʝ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʙʣʦʢ 

ʧʦʩʚʷʱʝʥ ʦʩʥʦʚʘʤ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʵʪʠʢʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʙʦʪʳ ʩ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ, ʘ ʧʨʘʢʪʠʯʝʩʢʠʡ ï 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʴʶʪʦʨʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʇʦʤʠʤʦ ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ï ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʢ ʢʦʤʘʥʜʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʢʨʝʧʣʝʥ ʚʥʝʰʥʠʡ ʤʝʥʪʦʨ ʠʟ ʯʠʩʣʘ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʤʧʘʥʠʡ-

ʧʘʨʪʥʝʨʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʯʪʦ ʜʦʙʘʚʣʷʝʪ ʧʨʦʝʢʪʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʵʢʩʧʝʨʪʠʟʫ 

ʠ ʨʘʩʰʠʨʷʝʪ ʩʝʪʴ ʢʦʥʪʘʢʪʦʚ ʩʪʫʜʝʥʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʛʠʙʢʠʭ 

ʤʝʪʦʜʦʣʦʛʠʷʭ, ʪʘʢʠʭ ʢʘʢ Scrum ʠʣʠ Kanban, ʩ ʢʦʨʦʪʢʠʤʠ ʠʪʝʨʘʮʠʷʤʠ ʠ 

ʨʝʛʫʣʷʨʥʳʤʠ ʜʝʤʦʥʩʪʨʘʮʠʷʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʘʟʯʠʢʫ. ʕʪʦ ʫʯʠʪ 

ʩʪʫʜʝʥʪʦʚ ʠʪʝʨʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʫʤʝʥʠʶ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ. ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ ʥʝ ʜʦʣʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʧʨʦʩʪʦʡ ʧʝʨʝʜʘʯʝʡ ʘʨʭʠʚʘ ʩ ʢʦʜʦʤ. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʵʪʘʧʘʤʠ ʷʚʣʷʶʪʩʷ 

ʥʘʧʠʩʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ 

ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ ʦʩʥʦʚʘʤ ʨʘʙʦʪʳ ʩ ʧʨʦʜʫʢʪʦʤ, ʘ 

ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʩʪ-ʧʨʦʝʢʪʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʌʠʥʘʣʴʥʘʷ 

ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʩʦʩʪʘʚʝ ʢʦʤʠʩʩʠʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ ʠ ʫʯʠʪʳʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʨʝʰʝʥʠʷ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʘʥʜʳ ʠ ʛʣʫʙʠʥʫ ʨʝʬʣʝʢʩʠʠ 

ʦ ʩʦʮʠʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʝʢʪʘ. 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʥʦʩʷʪ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʵʪʦ ʧʫʪʴ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʳʧʫʩʢʥʠʢ, ʯʴʝ 

ʧʦʨʪʬʦʣʠʦ ʩʦʜʝʨʞʠʪ ʥʝ ʘʙʩʪʨʘʢʪʥʳʝ ʫʯʝʙʥʳʝ ʨʘʙʦʪʳ, ʘ ʨʝʘʣʴʥʳʝ, ʚʥʝʜʨʝʥʥʳʝ 

ʧʨʦʝʢʪʳ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʛʠʦʥʘ, ʦʙʣʘʜʘʝʪ ʥʝʦʩʧʦʨʠʤʳʤ 

ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʆʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʥʦ ʠ ʟʨʝʣʦʩʪʴ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʢʣʠʝʥʪʦʤ ʠ ʧʦʥʠʤʘʥʠʝ 

ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ. ɼʣʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʘʢ ʠʥʩʪʠʪʫʪʘ ʵʪʦ 

ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʢʨʝʧʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

çʪʨʝʪʴʝʡ ʤʠʩʩʠʠè. ʋʥʠʚʝʨʩʠʪʝʪ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ çʧʦʩʪʘʚʱʠʢʘ ʢʘʜʨʦʚè ʚ 

ʘʢʪʠʚʥʦʛʦ ʩʦʨʘʟʨʘʙʦʪʯʠʢʘ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʠ. ʆʥ 

ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʧʦʣʝʟʥʦʩʪʴ, ʩʦʟʜʘʚʘʷ ʧʫʙʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʙʣʘʛʘ 

ï ʦʪ ʚʠʨʪʫʘʣʴʥʳʭ ʤʫʟʝʝʚ ʜʦ ʩʠʩʪʝʤ ʫʯʝʪʘ ʜʣʷ ʚʦʣʦʥʪʝʨʩʢʠʭ ʜʚʠʞʝʥʠʡ [2]. 

ɼʣʷ ʩʘʤʦʛʦ ʨʝʛʠʦʥʘ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʮʠʬʨʦʚʦʤʫ ʚʦʣʦʥʪʝʨʩʪʚʫ 

ʩʪʘʥʦʚʠʪʩʷ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʦʮʠʬʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʚʳʰʘʝʪʩʷ ʮʠʬʨʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ, ʫʢʨʝʧʣʷʝʪʩʷ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʋʥʠʚʝʨʩʠʪʝʪ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʩʪʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʘʧʨʦʩʳ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʠʭ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʚʦʚʣʝʢʘʷ ʤʝʩʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʚ ʨʝʛʠʦʥʝ ʧʫʣʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʚʣʘʜʝʶʪ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʥʦ ʠ ʯʫʚʩʪʚʫʶʪ ʣʠʯʥʫʶ ʩʦʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʩʚʦʝʡ ʤʘʣʦʡ ʨʦʜʠʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 

çʫʪʝʯʢʠ ʤʦʟʛʦʚè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʝ ʚʦʣʦʥʪʝʨʩʪʚʦ ʩʪʫʜʝʥʪʦʚ IT-ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ï 

ʵʪʦ ʥʝ ʚʨʝʤʝʥʥʘʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʘʷ ʘʢʮʠʷ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʦʪʚʝʯʘʶʱʘʷ ʚʳʟʦʚʘʤ XXI ʚʝʢʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʢʣʶʯʝʚʦʡ ʧʘʨʘʜʦʢʩ ʩʦʚʨʝʤʝʥʥʦʛʦ IT-ʦʙʨʘʟʦʚʘʥʠʷ ï ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʦʣʥʷʷ 

ʦʙʫʯʝʥʠʝ ʨʝʘʣʴʥʳʤ ʩʤʳʩʣʦʤ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʵʪʦʡ ʧʨʘʢʪʠʢʠ ʚ ʨʘʤʢʘʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʦʟʜʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ 

ʦʙʨʘʟʦʚʘʥʠʝʤ, ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʦʙʱʝʩʪʚʦʤ. ʏʝʨʝʟ ʪʘʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʫʝʪ ʩʚʦʶ ʮʝʥʪʨʦʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ, 

ʩʪʘʥʦʚʷʩʴ ʥʝ ʧʨʦʩʪʦ ʤʝʩʪʦʤ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʞʠʚʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʦ 

ʩʦʟʜʘʥʠʶ ʣʫʯʰʝʛʦ ʙʫʜʫʱʝʛʦ ʜʣʷ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʫʞʘʪ ʥʝ 

ʩʘʤʦʮʝʣʴʶ, ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʍɸʂɸʊʆʅʓ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʀʊ-ʂʆʄʇɽʊɽʅʎʀʁ  

 

ʂʦʣʷʜʠʥ ɼ.ʇ.
 1
, ʐʝʚʣʶʢ ɺ.ʇ.

 1
, ʖʤʘʪʦʚ ɸ.ɸ.

2
  

1
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  
2
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ 

ɹ. ʅ. ɽʣʴʮʠʥʘè, ɻʆʈʆɼ ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʩʜʚʠʛ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʦʙʱʝʩʪʚʫ 

ʧʨʝʚʨʘʱʘʶʪ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚ ʦʩʥʦʚʥʳʝ ʮʝʥʪʨʳ, ʛʜʝ 

ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ IT-

ʠʥʜʫʩʪʨʠʠ. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʆ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 09.03.01 

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè, ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʨʷʜʦʤ 

ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʥʘʣʠʟʫ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ çʇʨʦʛʨʘʤʤʠʩʪè [7]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 

ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʫʩʣʦʚʠʷ, ʯʪʦ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ [3]. 

ʉʨʝʜʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʦʜʦʣʝʚʘʶʱʠʭ 

ʫʢʘʟʘʥʥʳʡ ʨʘʟʨʳʚ, ʚʳʜʝʣʷʶʪʩʷ ʭʘʢʘʪʦʥʳ. ʇʦʜ ʭʘʢʘʪʦʥʦʤ (ʦʪ ʘʥʛʣ. hackathon ð 

hacker + marathon) ʧʦʥʠʤʘʝʪʩʷ ʩʦʨʝʚʥʦʚʘʥʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʧʨʦʝʢʪʳ, ʛʜʝ 

ʢʦʤʘʥʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ (ʧʨʦʛʨʘʤʤʠʩʪʳ, ʜʠʟʘʡʥʝʨʳ, 

ʤʝʥʝʜʞʝʨʳ) ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ (ʦʪ 24 ʜʦ 72 ʯʘʩʦʚ) ʩʦʟʜʘʶʪ ʧʨʦʪʦʪʠʧ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ [6]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʘ ʭʘʢʘʪʦʥʦʚ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʨʝʜʝ. 

ʕʤʧʠʨʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʣʠʯʥʳʡ ʦʧʳʪ ʘʚʪʦʨʦʚ, 

ʚʢʣʶʯʘʶʱʠʡ ʫʯʘʩʪʠʝ ʙʦʣʝʝ ʯʝʤ ʚ 15 ʭʘʢʘʪʦʥʘʭ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ 

ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ (ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ). ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʧʦʙʝʜʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʧʨʠʟʦʚʳʝ 
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ʤʝʩʪʘ ʚ ʂʫʙʢʝ ʈʦʩʩʠʠ ʠ ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʷʜʘ çʂʘʥʜʠʜʘʪ ʚ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘè ʧʦ 

ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʊʘʢʦʡ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʭʘʢʘʪʦʥ 

ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʩʦʨʝʚʥʦʚʘʥʠʝ, ʘ ʢʘʢ ʢʦʤʧʣʝʢʩʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʘʩʪʠʝ ʚ ʭʘʢʘʪʦʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʜʚʫʭ ʛʨʫʧʧ ʥʘʚʳʢʦʚ: 

1. Hard skills (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ): ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

(ʥʘʧʠʩʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʜʘ), ʨʘʙʦʪʘ ʩ API, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ (DevOps), ʨʘʙʦʪʘ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ [4]. 

2. Soft skills (ʥʘʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ): ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ, 

ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ, ʢʨʝʘʪʠʚʥʦʩʪʴ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʥʘʚʳʢʠ ʧʨʝʟʝʥʪʘʮʠʠ 

ʠ ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ [5]. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʭʘʢʘʪʦʥʘ ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʝʛʦ ʵʪʘʧʘʭ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʭʘʢʘʪʦʥʘ. 

ʕʪʘʧ ʭʘʢʘʪʦʥʘ 
ʌʦʨʤʠʨʫʝʤʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ (Hard skills) 

ʌʦʨʤʠʨʫʝʤʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ (Soft 

skills) 

ʀʥʠʮʠʘʮʠʷ (ʩʙʦʨ 

ʢʦʤʘʥʜʳ, ʚʳʙʦʨ 

ʢʝʡʩʘ) 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʦʮʝʥʢʘ ʩʪʝʢʘ 

ʪʝʭʥʦʣʦʛʠʡ 

ʂʦʤʤʫʥʠʢʘʮʠʷ, 

ʣʠʜʝʨʩʪʚʦ, ʪʠʤʙʠʣʜʠʥʛ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

(ʨʘʟʨʘʙʦʪʢʘ ʊɿ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ) 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɹɼ ʠ 

ʠʥʪʝʨʬʝʡʩʦʚ 

ʇʣʘʥʠʨʦʚʘʥʠʝ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ 

ʈʝʘʣʠʟʘʮʠʷ (ʢʦʜʠʥʛ, 

ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ) 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʘʙʦʪʘ 

ʩ ʬʨʝʡʤʚʦʨʢʘʤʠ, 

ʠʥʪʝʛʨʘʮʠʷ API 

ʋʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ, 

ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʨʝʩʩʘ, ʘʜʘʧʪʠʚʥʦʩʪʴ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʦʪʣʘʜʢʘ 

QA-ʪʝʩʪʠʨʦʚʘʥʠʝ, deploy, 

ʦʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ɺʥʠʤʘʥʠʝ ʢ ʜʝʪʘʣʷʤ, 

ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ 

ɿʘʱʠʪʘ ʧʨʦʝʢʪʘ 

(ʧʠʪʯʠʥʛ) 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ, 

ʧʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʆʨʘʪʦʨʩʢʦʝ ʠʩʢʫʩʩʪʚʦ, 

ʘʨʛʫʤʝʥʪʘʮʠʷ, ʥʘʚʳʢʠ 

ʧʨʦʜʘʞ 

 

ʇʨʠʤʝʨʦʤ ʤʦʜʝʣʠ ʩʣʫʞʠʪ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʤʘʥʜʳ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ (3ï5 ʯʝʣʦʚʝʢ) ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʦʣʠ, 

ʠʤʠʪʠʨʫʷ ʨʘʙʦʪʫ ʨʝʘʣʴʥʦʛʦ IT-ʦʪʜʝʣʘ: ʢʘʧʠʪʘʥ (Project Manager), ʙʵʢʝʥʜ-

ʨʘʟʨʘʙʦʪʯʠʢʠ, ʬʨʦʥʪʝʥʜ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʜʠʟʘʡʥʝʨ. 

ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʥʘ ʭʘʢʘʪʦʥʝ ʩʪʨʦʠʪʩʷ ʮʠʢʣʠʯʥʦ. ʕʪʘʧ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ 

ʚʢʣʶʯʘʝʪ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ ʠ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ (ʊɿ). ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʨʝʰʝʥʠʠ ʢʝʡʩʘ ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʫʯʘʩʪʥʠʢʘʤ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʧʠʩʘʪʴ ʢʦʜ, ʥʦ ʠ ʧʦʥʷʪʴ ʩʧʝʮʠʬʠʢʫ 

ʛʦʩʫʧʨʘʚʣʝʥʠʷ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʝʛʠʦʥʘ. 
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ʕʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ. ʆʥ ʪʨʝʙʫʝʪ ʦʪ 

ʩʪʫʜʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʠʣʠ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (IoT-ʨʝʰʝʥʠʷ) ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ (ʥʘʧʨʠʤʝʨ, NumPy 

ʜʣʷ Python). ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ 

(Git), ʯʪʦ ʧʨʠʚʠʚʘʝʪ ʢʫʣʴʪʫʨʫ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ʕʪʘʧ ʧʨʝʟʝʥʪʘʮʠʠ (ʧʠʪʯʠʥʛ) ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. ɼʘʞʝ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʱʠʡ ʧʨʦʪʦʪʠʧ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʙʝʜʫ ʙʝʟ ʛʨʘʤʦʪʥʦʡ 

ʟʘʱʠʪʳ. ɿʜʝʩʴ ʩʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʥʘʚʳʢʠ, ʨʝʜʢʦ ʪʨʝʥʠʨʫʝʤʳʝ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʝʢʮʠʷʭ: ʫʤʝʥʠʝ ʟʘ 3ï5 ʤʠʥʫʪ ʜʦʥʝʩʪʠ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʜʦ 

ʞʶʨʠ ʠ ʙʠʟʥʝʩʘ. 

ʋʯʘʩʪʠʝ ʚ ʩʝʨʠʠ ʭʘʢʘʪʦʥʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʡ. ʉʦʛʣʘʩʥʦ ʩʘʤʦʦʮʝʥʢʝ ʫʯʘʩʪʥʠʢʦʚ, ʚʣʘʜʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʘʟʨʘʙʦʪʢʠ (hard skills) ʚʳʨʦʩʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 30ï40 % ʫʞʝ 

ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʠʥʪʝʥʩʠʚʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ soft skills, ʟʜʝʩʴ ʬʠʢʩʠʨʫʝʪʩʷ ʷʚʥʳʡ 

ʧʨʦʛʨʝʩʩ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʫʤʝʥʠʠ ʧʨʝʟʝʥʪʦʚʘʪʴ ʧʨʦʝʢʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʤʦʥʦʪʦʥʥʦʩʪʴ ʦʙʳʯʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ ð ʥʘʙʣʶʜʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [2]. 

ʂʨʦʤʝ ʪʦʛʦ, ʭʘʢʘʪʦʥʳ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʣʠʬʪʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʪʚʦʨʢʠʥʛʘ. ʋʩʧʝʰʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʥʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, çʎʠʬʨʦʚʦʡ ʧʨʦʨʳʚè ʠʣʠ ʧʨʦʬʠʣʴʥʳʝ ʢʫʙʢʠ) 

ʯʘʩʪʦ ʚʝʜʝʪ ʢ ʧʨʝʜʣʦʞʝʥʠʷʤ ʩʪʘʞʠʨʦʚʦʢ ʦʪ ʚʝʜʫʱʠʭ IT-ʢʦʤʧʘʥʠʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʘʚʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʩʪʫʜʝʥʪʘ ʚ ʨʳʥʦʢ 

ʪʨʫʜʘ. 

ɺʤʝʩʪʝ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʬʦʨʤʘʪ ʭʘʢʘʪʦʥʦʚ ʥʝʩʸʪ ʠ ʟʘʤʝʪʥʳʝ ʨʠʩʢʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ ʫʪʦʤʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʠʟ-

ʟʘ ʞʸʩʪʢʦʛʦ ʣʠʤʠʪʘ ʚʨʝʤʝʥʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʙʦʪʘʪʴ ʥʦʥ-ʩʪʦʧ. ɼʣʷ 

ʩʤʷʛʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʚʫʟʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʝʞʠʤʫ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʦʜʜʝʨʞʘʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [2]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʢʘʞʝʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʭʘʢʘʪʦʥʘ ʫʯʘʩʪʥʠʢʠ 

ʚʳʥʫʞʜʝʥʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʙʳʩʪʨʦʤ ʩʦʟʜʘʥʠʠ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʪʦʪʠʧʘ, 

ʯʪʦ ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʧʨʦʱʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʦʪʢʘʟʘ ʦʪ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʝʥʝʙʨʝʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʢʦʜʘ. ɺ 

ʨʝʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʢʣʶʯʝʚʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʰʝʥʠʷ, ʜʦʣʛʦʩʨʦʯʥʘʷ ʧʦʜʜʝʨʞʠʚʘʝʤʦʩʪʴ ʢʦʜʦʚʦʡ ʙʘʟʳ, 

ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʦʰʠʙʦʯʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʙʳʩʪʨʦʛʦ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʥʘ ʚʝʩʴ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʯʪʦ ʪʨʝʙʫʝʪ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
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ʨʘʟʲʷʩʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʭʘʢʘʪʦʥʥʳʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʧʦʜʭʦʜʘʤʠ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ɺʳʚʦʜʳ. ʍʘʢʘʪʦʥʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ IT-ʥʘʧʨʘʚʣʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ: 

1. ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʨʝʘʣʠʟʫʷ ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ. 

2. ʌʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʥʘʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

3. ʉʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ 

ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʝʰʝʥʠʝ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʭʘʢʘʪʦʥʦʚ (ʤʠʥʠ-

ʭʘʢʘʪʦʥʳ, ʧʨʦʝʢʪʥʳʝ ʠʥʪʝʥʩʠʚʳ) ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʚʫʟʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ 

ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʤʘʥʜ ʚʦ ʚʥʝʰʥʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʢʘʢ ʯʘʩʪʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ 

ʢ ʭʘʢʘʪʦʥʘʤ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥ çʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè ʠ çʂʦʤʘʥʜʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʇʆè ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʬʣʝʢʩʠʝʡ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ. ɺʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪʳ 

ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ, ʠʤʝʶʱʠʝ ʦʧʳʪ ʫʩʧʝʰʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, 

ʚʳʩʪʫʧʘʶʪ ʤʝʥʪʦʨʘʤʠ ʜʣʷ ʤʣʘʜʰʝʢʫʨʩʥʠʢʦʚ, ʧʝʨʝʜʘʚʘʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʮʝʡʪʥʦʪʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ IT-ʢʦʤʧʘʥʠʷʤʠ 

ʨʝʛʠʦʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʘʢʘʪʦʥʦʚ ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ ʠ ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʦʪ ʧʨʘʢʪʠʢʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʠ. 
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ 

ʄʀʂʈʆʂʃʀʄɸʊɸ ʀ ɿɸɻɸɿʆɺɸʅʅʆʉʊʀ ʉɽʈɺɽʈʅʆɻʆ 

ʇʆʄɽʑɽʅʀʗ 
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʶʪ ʩʝʨʚʝʨʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʨʫʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ 

ʧʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʛʘʟʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʪʝʨʝ ʜʘʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʫʙʳʪʢʘʤ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʳ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʝʧʨʝʨʳʚʥʳʡ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʛʥʦʚʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʦʷʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʛʜʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʨʷʶʪʩʷ, 

ʦʮʠʬʨʦʚʳʚʘʶʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ [1]. 

ɼʘʪʯʠʢʦʚʳʡ ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʫʝʪ ʧʝʨʚʠʯʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʣʦʡ: 

- ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ 

(ʥʘʧʨʠʤʝʨ, ʧʣʘʪʠʥʦʚʳʝ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ RTD ʠʣʠ ʪʝʨʤʠʩʪʦʨʳ) ʠ 

ʚʣʘʞʥʦʩʪʠ (ʝʤʢʦʩʪʥʳʝ). ʎʠʬʨʦʚʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ (DHT11, SHT31) 

ʠʥʪʝʛʨʠʨʫʶʪ ʩʝʥʩʦʨʥʳʡ ʵʣʝʤʝʥʪ ʠ ʩʭʝʤʫ ʦʙʨʘʙʦʪʢʠ, ʫʧʨʦʱʘʷ ʠʥʪʝʛʨʘʮʠʶ; 

- ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ: ʇʨʠʤʝʥʷʶʪʩʷ ʛʘʟʦʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. 

ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʝʥʩʦʨʳ ʩʝʨʠʠ MQ (ʥʘʧʨʠʤʝʨ, MQ-2) ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʦʩʧʣʘʤʝʥʷʝʤʳʭ ʛʘʟʦʚ ʠ ʜʳʤʘ, ʥʦ ʪʨʝʙʫʶʪ 

ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. 

ɹʣʦʢ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ (ʄʂ). 

ɽʛʦ ʟʘʜʘʯʠ: ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ ʧʦ ʮʠʬʨʦʚʳʤ ʠ ʘʥʘʣʦʛʦʚʳʤ ʠʥʪʝʨʬʝʡʩʘʤ, 

ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʬʠʣʴʪʨʘʮʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ), ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʨʦʛʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠ ʠʥʠʮʠʘʮʠʷ ʨʝʘʢʮʠʡ. 

ʄʦʜʫʣʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. 

ɺʩʪʨʦʝʥʥʳʡ Wi-Fi (ʢʘʢ ʚ ESP8266) ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʷʷ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʦʚ HTTP/HTTPS ʠʣʠ MQTT [2]. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ ð ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʘʥʥʳʝ ʩ ʄʂ 

ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʦʙʣʘʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʩʝʥʜʞʝʨ 

(ʥʘʧʨʠʤʝʨ, Telegram ʯʝʨʝʟ Bot API), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʛʥʦʚʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʫʚʝʜʦʤʣʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʟʘʧʨʦʩʘ ʩʪʘʪʫʩʘ. 



  

1421 

 

ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʧʦ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʦʙʦʩʦʙʣʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ. ʉʭʝʤʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 
ʈʠʩʫʥʦʢ - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʠʩʪʝʤʳ 

 

ʉʨʘʚʥʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʂʦʤʧʦʥʝʥʪ 

ʈʘʩʩʤʘʪʨ

ʠʚʘʝʤʳʝ 

ʚʘʨʠʘʥʪʳ 

ʂʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ / 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʅʝʜʦʩʪʘʪʢʠ 

ʆʙʦʩʥʦʚʘʥʠʝ 

ʚʳʙʦʨʘ ʜʣʷ 

ʧʨʦʝʢʪʘ 

ʄʠʢʨʦʢʦʥʪ

ʨʦʣʣʝʨ 

(ʄʂ) 

Arduino 

Uno 

(AVR) 

ɺʳʩʦʢʘʷ 

ʧʨʦʩʪʦʪʘ 

ʨʘʟʨʘʙʦʪʢʠ, 

ʙʦʣʴʰʦʝ 

ʩʦʦʙʱʝʩʪʚʦ. 

ʆʪʩʫʪʩʪʚʠʝ 

ʚʩʪʨʦʝʥʥʦʛʦ 

ʩʝʪʝʚʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʧʘʤʷʪʴ. 

ʅʝ ʧʦʜʭʦʜʠʪ 

ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪ

ʠ ʚʥʝʰʥʠʭ 

ʤʦʜʫʣʝʡ ʜʣʷ 

ʩʚʷʟʠ. 

ESP8266 

(WeMos 

D1) 

ʅʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, 

ʚʩʪʨʦʝʥʥʳʡ Wi-

Fi, ʜʦʩʪʘʪʦʯʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥ

ʦʩʪʴ, 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

Arduino IDE. 

ʄʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

GPIO ʠ ʧʝʨʠʬʝʨʠʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ESP32. 

ʆʧʪʠʤʘʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ 

ʮʝʥʘ/ʬʫʥʢʮʠʦ

ʥʘʣʴʥʦʩʪʴ ʜʣʷ 

ʟʘʜʘʯʠ. 
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ʂʦʤʧʦʥʝʥʪ 

ʈʘʩʩʤʘʪʨ

ʠʚʘʝʤʳʝ 

ʚʘʨʠʘʥʪʳ 

ʂʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ / 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʅʝʜʦʩʪʘʪʢʠ 

ʆʙʦʩʥʦʚʘʥʠʝ 

ʚʳʙʦʨʘ ʜʣʷ 

ʧʨʦʝʢʪʘ 

ʄʠʢʨʦʢʦʥʪ

ʨʦʣʣʝʨ 

(ʄʂ) 

ESP32 

ɼʚʫʭʲʷʜʝʨʥʳʡ 

ʧʨʦʮʝʩʩʦʨ, 

Bluetooth, 

ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʠ 

ʧʦʨʪʦʚ. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʣʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʀʟʙʳʪʦʯʝʥ 

ʜʣʷ ʙʘʟʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

Raspberry 

Pi Pico W 

ɺʳʩʦʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥ

ʦʩʪʴ (RP2040), 

ʥʠʟʢʘʷ ʮʝʥʘ, 

ʚʩʪʨʦʝʥʥʳʡ Wi-

Fi. 

ʄʝʥʴʰʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʚ IoT-ʧʨʦʝʢʪʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ESP. 

ʂʦʥʢʫʨʝʥʪʥʳ

ʡ ʚʘʨʠʘʥʪ, ʥʦ 

ʵʢʦʩʠʩʪʝʤʘ 

ESP ʙʦʣʝʝ 

ʨʘʟʚʠʪʘ ʜʣʷ 

ʙʳʩʪʨʦʡ 

ʨʘʟʨʘʙʦʪʢʠ. 

ɼʘʪʯʠʢ 

ʤʠʢʨʦʢʣʠʤ

ʘʪʘ 

DHT11 

ʅʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, 

ʮʠʬʨʦʚʦʡ 

ʚʳʭʦʜ, 

ʠʟʤʝʨʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

(ʚʣʘʞʥʦʩʪʴ Ñ5%, 

ʪʝʤʧʝʨʘʪʫʨʘ Ñ2ÁC), 

ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ 

ʦʧʨʦʩʘ. 

ɼʦʩʪʘʪʦʯʥʘʷ 

ʪʦʯʥʦʩʪʴ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʝʨʚʝʨʥʦʡ, 

ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ. 

DHT22 / 

AM2302 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʠ 

ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʡ. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ. 

ɺʳʙʦʨ ʚ 

ʧʦʣʴʟʫ 

ʵʢʦʥʦʤʠʠ ʧʨʠ 

ʜʦʧʫʩʪʠʤʦʡ 

ʜʣʷ ʟʘʜʘʯʠ 

ʪʦʯʥʦʩʪʠ 

DHT11. 

SHT30 / 

SHT31 

ɺʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ, 

ʮʠʬʨʦʚʦʡ I2C 

ʠʥʪʝʨʬʝʡʩ, 

ʟʘʚʦʜʩʢʘʷ 

ʢʘʣʠʙʨʦʚʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ɼʣʷ 

ʧʨʝʮʠʟʠʦʥʥʳ

ʭ ʟʘʜʘʯ, ʚ 

ʜʘʥʥʦʤ 

ʧʨʦʝʢʪʝ ð 

ʠʟʙʳʪʦʯʥʦ. 
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ʂʦʤʧʦʥʝʥʪ 

ʈʘʩʩʤʘʪʨ

ʠʚʘʝʤʳʝ 

ʚʘʨʠʘʥʪʳ 

ʂʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ / 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʅʝʜʦʩʪʘʪʢʠ 

ʆʙʦʩʥʦʚʘʥʠʝ 

ʚʳʙʦʨʘ ʜʣʷ 

ʧʨʦʝʢʪʘ 

ɼʘʪʯʠʢ 

ʛʘʟʘ 

MQ-2 

ʅʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪ

ʴ ʢ ʰʠʨʦʢʦʤʫ 

ʩʧʝʢʪʨʫ 

ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ 

ʜʳʤʘ (ʧʨʦʧʘʥ, 

ʤʝʪʘʥ, ʚʦʜʦʨʦʜ, 

ʜʳʤ). 

ʅʠʟʢʘʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ (ʥʝ 

ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʥʢʨʝʪʥʳʡ ʛʘʟ), 

ʪʨʝʙʫʝʪ ʢʘʣʠʙʨʦʚʢʠ, 

ʚʣʠʷʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ/ʚʣʘʞʥʦ

ʩʪʠ. 

ʋʥʠʚʝʨʩʘʣʴʥʦ

ʩʪʴ ʜʣʷ 

ʜʝʪʝʢʪʠʨʦʚʘʥ

ʠʷ ʚʦʟʛʦʨʘʥʠʷ 

ʠʣʠ ʫʪʝʯʢʠ, 

ʤʠʥʠʤʘʣʴʥʘʷ 

ʮʝʥʘ. 

MQ-135 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ 

ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ 

ʚʨʝʜʥʳʭ ʛʘʟʦʚ 

(CO, NH3, 

ʙʝʥʟʦʣ). 

ɹʦʣʝʝ ʫʟʢʠʡ ʩʧʝʢʪʨ 

ʜʣʷ ʟʘʜʘʯʠ 

ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʦʟʛʦʨʘʥʠʷ. 

MQ-2 ʙʦʣʝʝ 

ʨʝʣʝʚʘʥʪʝʥ 

ʜʣʷ ʦʙʱʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʝʨʚʝʨʥʦʡ. 

ʕʣʝʢʪʨʦʭ

ʠʤʠʯʝʩʢʠ

ʝ ʩʝʥʩʦʨʳ 

ɺʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʛʘʟʦʚ (CO, CO2). 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ 

ʩʣʫʞʙʳ. 

ʅʝʦʧʨʘʚʜʘ

ʥʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʜʣʷ 

ʙʘʟʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʦʪʦʢʦʣ 

ʩʚʷʟʠ 

ʇʨʷʤʦʡ 

HTTPS 

(Telegram 

API) 

ʇʨʦʩʪʦʪʘ 

ʨʝʘʣʠʟʘʮʠʠ, 

ʤʠʥʠʤʘʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, 

ʤʛʥʦʚʝʥʥʳʝ 

push-

ʫʚʝʜʦʤʣʝʥʠʷ. 

ʄʝʥʝʝ 

ʤʘʩʰʪʘʙʠʨʫʝʤ, 

ʪʨʝʙʫʝʪ ʩʪʘʙʠʣʴʥʦʛʦ 

ʠʥʪʝʨʥʝʪ-

ʩʦʝʜʠʥʝʥʠʷ ʫ ʄʂ. 

ʀʜʝʘʣʝʥ ʜʣʷ 

ʧʨʦʪʦʪʠʧʘ ʠ 

ʩʠʩʪʝʤ ʩ 

ʦʜʥʠʤ/ʥʝʩʢʦʣ

ʴʢʠʤʠ ʫʟʣʘʤʠ, 

ʙʳʩʪʨʳʡ 

ʩʪʘʨʪ. 

MQTT 

ʃʝʛʢʦʚʝʩʥʳʡ, 

ʠʜʝʘʣʝʥ ʜʣʷ IoT, 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩ

ʪʴ, ʨʘʙʦʪʘ ʚ 

ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʙʠʣʴʥʦʡ 

ʩʚʷʟʠ. 

ʊʨʝʙʫʝʪ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʙʨʦʢʝʨʘ 

(ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʩʝʨʚʝʨʘ). 

ʇʝʨʩʧʝʢʪʠʚʥʦ

ʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʠ 

ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʜʘʪʯ 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʘʥʘʣʦʛʦʚ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʝʨʚʝʨʥʦʛʦ ʧʦʤʝʱʝʥʠʷ 
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ʊʘʙʣʠʮʘ 2 - ʦʙʟʦʨ ʘʥʘʣʦʛʦʚ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʉʠʩʪʝʤʘ  ʌʠʨʤʘ ʊʠʧ 

ʧʦʜʢʣʶʯ. 

ʂʣʶʯʝʚʳʝ ʉʠʩʪʝʤʘ  

NetPing Alentis 

Electroni

cs 

Ethernet 

(LAN), 

Wi-Fi 

ʇʨʷʤʦʡ ʘʥʘʣʦʛ APC. ɽʩʪʴ 

ʚʩʪʨʦʝʥʥʳʡ GSM-ʤʦʜʝʤ ʜʣʷ 

SMS-ʫʚʝʜʦʤʣʝʥʠʡ, ʧʦʜʜʝʨʞʢʘ 

SNMP. 

ʇʦʣʥʦʝ 

ʥʘʣʠʯʠʝ 

(ʈʌ) 

APC 

NetBotz 

Schneider 

Electric 

Ethernet ʇʨʦʤʳʰʣʝʥʥʳʡ ʩʪʘʥʜʘʨʪ. 

ɻʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʇʆ 

StruxureWare, ʧʦʜʜʝʨʞʢʘ 

ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʘʨʘʣʣʝʣʴ

ʥʳʡ 

ʠʤʧʦʨʪ 

Room 

Alert 

AVTECH Ethernet, 

Cloud 

ʄʘʩʰʪʘʙʠʨʫʝʤʘʷ ʵʢʦʩʠʩʪʝʤʘ, 

ʩʦʙʩʪʚʝʥʥʦʝ ʦʙʣʘʢʦ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʟ ʥʘʩʪʨʦʡʢʠ 

ʩʝʨʚʝʨʦʚ. 

ʆʛʨʘʥʠʯʝʥ

ʦ 

HW 

group 

(Poseidon

) 

HW 

group 

Ethernet ʆʯʝʥʴ ʥʘʜʝʞʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, 

ʧʦʧʫʣʷʨʥʳ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ 

ʯʝʨʝʟ SNMP ʠ MQTT ʚ 

ʩʣʦʞʥʳʝ IT-ʩʠʩʪʝʤʳ. 

ʆʛʨʘʥʠʯʝʥ

ʦ 

ɻʠʛʨʦʪʝʨ

ʤʦʥ 

ʆʆʆ 

çʀʥʞ. 

ʊʝʭʥʦʣʦʛ

ʠʠè 

CAN, 

ʈʘʜʠʦʢʘʥʘ

ʣ (RF) 

ʆʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʢʫ ʠ ʯʠʩʪʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʚʥʝʩʝʥʘ ʚ 

ɻʦʩʨʝʝʩʪʨ ʉʀ. 

ʇʦʣʥʦʝ 

ʥʘʣʠʯʠʝ 

(ʈʌ) 

iNode ʆʆʆ 

çʇʃʂʦʥʪ

ʨʦʣʣʝʨè 

Ethernet ʂʦʤʧʘʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʜʣʷ 

ʤʘʣʳʭ ʩʝʨʚʝʨʥʳʭ ʩʪʦʝʢ, 

ʜʦʩʪʫʧʥʘʷ ʮʝʥʘ. 

ʇʦʣʥʦʝ 

ʥʘʣʠʯʠʝ 

(ʈʌ) 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʫʯʝʪ ʥʘʜʝʞʥʦʩʪʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘʜʝʞʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ɼʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʝʧʨʝʨʳʚʥʦʤ 

ʨʝʞʠʤʝ, ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ (MTBF 

ð Mean Time Between Failures), ʢʦʪʦʨʘʷ ʜʣʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

MTBFʩʠʩʪʝʤʳ : 
1

1

MTBFʄʂ
 + 

1

MTBFʜʘʪʯ. ʊ.
 + 

1

MTBFʜʘʪʯ. ɻ.
 + 

1

MTBFʠʩʪ. ʧʠʪ.

 ,         

 

ʛʜʝ MTBFʄʂ ȟMTBFʜʘʪʯ. ʊ. ȟMTBFʜʘʪʯ. ɻ. ȟMTBFʠʩʪ. ʧʠʪ. -  ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʪʯʠʢʘ ʛʘʟʘ ʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ: ɼʣʷ IoT-ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʣʘʪʬʦʨʤʳ 

AVR (Arduino), ESP8266 ʠ ESP32, STM32, Raspberry Pi Pico W. ESP8266 

(ʥʘʧʨʠʤʝʨ, ʚ ʧʣʘʪʘʭ WeMos D1 R1) ʚʳʙʨʘʥ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʡ, ʩʦʯʝʪʘʶʱʠʡ 
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ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʚʩʪʨʦʝʥʥʳʡ Wi-Fi, ʙʦʛʘʪʫʶ ʧʝʨʠʬʝʨʠʶ, ʥʠʟʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʨʝʜʝ Arduino IDE [3]. 

ɼʘʪʯʠʢʠ: 

- ʤʠʢʨʦʢʣʠʤʘʪ. ɺʳʙʨʘʥ ʜʘʪʯʠʢ DHT11 ʢʘʢ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʠ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʟʘʜʘʯʠ ʪʦʯʥʦʩʪʴʶ. ɹʦʣʝʝ ʪʦʯʥʳʝ ʘʥʘʣʦʛʠ (DHT22, SHT30) 

ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ; 

- ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ. ɺʳʙʨʘʥ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʜʘʪʯʠʢ MQ-2 ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʜʝʪʝʢʪʦʨ ʚʦʟʛʦʨʘʥʠʷ ʠʣʠ ʫʪʝʯʢʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚ. ɽʛʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ð ʥʠʟʢʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ; 

- ʧʨʦʪʦʢʦʣʳ ʩʚʷʟʠ. ɼʣʷ ʩʚʷʟʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʷʤʦʝ 

HTTP/HTTPS ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ API (ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ) ʠ ʧʨʦʪʦʢʦʣ MQTT 

(ʦʧʪʠʤʘʣʝʥ ʜʣʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ IoT-ʩʠʩʪʝʤ). ɼʣʷ ʧʨʦʪʦʪʠʧʘ ʚʳʙʨʘʥʦ ʧʨʷʤʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ Telegram Bot API ʯʝʨʝʟ HTTPS [4]. 

ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ: 

ɼʘʪʯʠʢʠ: DHT11 (ʮʠʬʨʦʚʦʡ, ʪʝʤʧʝʨʘʪʫʨʘ/ʚʣʘʞʥʦʩʪʴ) ʠ MQ-2 (ʘʥʘʣʦʛʦʚʳʡ, 

ʛʘʟʳ). 

ɺʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ESP8266 (WeMos D1 R1). 

ʆʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ, ʨʝʘʣʠʟʫʝʪ ʣʦʛʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʪʝʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ. 

ʂʘʥʘʣ ʩʚʷʟʠ. ɺʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ Wi-Fi ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ Telegram API [5]. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ ʩ 

ʥʝʙʣʦʢʠʨʫʶʱʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ: 

ʀʥʠʮʠʘʣʠʟʘʮʠʷ: ʅʘʩʪʨʦʡʢʘ ʧʦʨʪʦʚ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ Wi-Fi, ʠʥʠʮʠʘʣʠʟʘʮʠʷ 

ʩʚʷʟʠ ʩ Telegram Bot. 

ʎʠʢʣʠʯʝʩʢʠʡ ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ: ʉʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʩ DHT11 ʠ ʘʥʘʣʦʛʦʚʦʛʦ 

ʚʳʭʦʜʘ MQ-2. 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ: ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʨʦʛʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ: 

ʇʦ ʟʘʧʨʦʩʫ: ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʘʥʜʳ /data ʚ Telegram ð ʦʪʧʨʘʚʢʘ ʪʝʢʫʱʠʭ 

ʧʦʢʘʟʘʥʠʡ. 

ʇʦ ʩʦʙʳʪʠʶ: ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʣʶʙʦʛʦ ʧʦʨʦʛʘ ð ʥʝʤʝʜʣʝʥʥʘʷ ʦʪʧʨʘʚʢʘ 

ʪʨʝʚʦʞʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʚ Telegram. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ESP8266. ʄʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʜʘʪʯʠʢʠ DHT11 ʠ MQ-2, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ ʠ ʢʘʥʘʣ ʩʚʷʟʠ ʯʝʨʝʟ Telegram, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ: ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʝʨʘʪʠʚʥʦʝ 

ʦʧʦʚʝʱʝʥʠʝ ʠ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. ɺʳʙʨʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ ʩʪʦʠʤʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʚʝʨʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʦʪʦʚ ʢ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ 

ʨʘʟʚʝʨʪʳʚʘʥʠʶ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʠʧʦʚ 
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ʜʘʪʯʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ MQTT ʠ ʚʥʝʜʨʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʊʝʨʤʦʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʪʝʨʤʦʧʘʨʳ: ʚʘʞʥʳʝ ʜʘʪʯʠʢʠ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kwoco-plc.com/ru/rtd-thermocouples-automation/ - 10.01.2025. 

2. ʇʨʦʪʦʢʦʣ MQTT ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://kedrsolutions.ru/blog/protokol-mqtt-dlya-ustroystv-interneta-

veshchey#menu - 10.01.2025. 

3. Wemos D1 R2 ʠ mini ʥʘ ʦʩʥʦʚʝ esp8266 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://arduinomaster.ru/datchiki-arduino/esp8266-wemos-d1-mini-

raspinovka/ - 10.01.2025. 

4. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ Telegram [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://getcourse.ru/blog/275852 - 10.01.2025. 

5. Wi-Fi. ʆʙʟʦʨ ʪʝʭʥʦʣʦʛʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.qtech.ru/support/wiki/231/1404/ - 10.01.2025. 
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ɸʅɸʃʀɿ ʉɸʄʆʆʈɻɸʅʀɿʋʖʑʀʍʉʗ ɹɽʉʇʈʆɺʆɼʅʓʍ ʉɽʊɽʁ 

 

ʂʦʥʥʦʚ ɸ.ʃ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʦ ʧʨʦʛʥʦʟʫ ʢʦʤʧʘʥʠʠ Cisco Systems [1] ʚ ʤʠʨʝ ʢ 2025 ʛʦʜʫ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʠʥʪʝʨʥʝʪʫ ʜʦʣʷ ʫʩʪʨʦʡʩʪʚ, ʚ ʨʘʙʦʪʝ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʥʝ 

ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ (M2M), ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ 20%. ɺ ʧʦʜʨʦʙʥʦʤ 

ʦʙʟʦʨʝ [2] ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʵʢʩʧʝʨʪ ʢʨʫʧʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ Extreme Networks ɺʘʣʘ ɸʬʰʘʨ ʫʢʘʟʘʣ ʥʘ ʥʘʩʪʫʧʣʝʥʠʝ ʵʨʳ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (Internet of Things, IoT) ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʩʝʪʷʭ. ɺ 

IoT ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʷʶʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɼʣʷ ʩʘʤʦʜʝʡʩʪʚʫʶʱʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʛʘʜʞʝʪʦʚ ʩʦʟʜʘʥʳ ʦʩʦʙʳʝ 

ʧʨʦʪʦʢʦʣʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʥʦʨʤʘʪʠʚʝ IEEE 802.15.5 [3], ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʝʪʠ ʩ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʢʘʥʘʣʦʚ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʜʨʝʩʘʮʠʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʩʝʭ ʪʠʧʦʚ 

ʪʨʘʬʠʢʘ. ʄʝʪʦʜʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʥʦʨʤʘʪʠʚʝ IEEE 802.15.5 ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘʤ ʙʳʪʴ ʚ ʢʫʨʩʝ ʦ ʧʫʪʷʭ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʜʚʘ ʩʦʩʝʜʥʠʭ ʫʟʣʘ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʟʦʥʫ ʧʨʷʤʦʛʦ ʧʦʜʙʦʨʘ ʧʫʪʠ. ɺ ʜʝʨʝʚʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚʥʝʜʨʷʶʪʩʷ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʘʠʣʫʯʰʠʤ ʩʚʦʡʩʪʚʦʤ, ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʧʨʦʩʳ ʢ ʩʚʦʡʩʪʚʫ ʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʪʧʨʘʚʢʠ ʪʨʘʬʠʢʘ. 

ɺ ʨʘʙʦʪʝ [4] ʨʘʩʩʤʦʪʨʝʥ ʘʣʛʦʨʠʪʤ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ ʩ ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʦʜʥʘʢʦ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʧʫʪʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʦʪ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʘʣʛʦʨʠʪʤʘ ʪʘʢʞʝ ʥʝ ʫʯʪʝʥʳ ʥʠʟʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʪʘʢʠʝ ʨʘʩʯʝʪʳ ʥʝʦʩʫʱʝʩʪʚʠʤʳ. ɺ [5] ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʠ ʦʧʦʚʝʱʘʪʴ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʷʭ ʩ ʫʯʝʪʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʥʦ ʥʝ ʫʯʪʝʥʳ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ ʠ ʤʦʱʥʦʩʪʴʶ 

ʧʝʨʝʜʘʪʯʠʢʦʚ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ Mesh 

ʩʝʪʝʡ OLSR [6], BATMAN [7], MANET, MLSD ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ [8] ʦʧʠʩʳʚʘʶʪ ʧʨʠʥʮʠʧʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʦʢʨʫʛ ʚʳʙʨʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚ Mesh ʧʦʜʦʙʥʳʭ ʩʝʪʷʭ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʶ, ʧʨʠʯʝʤ IEEE 802.15.3ʩ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 60ɻɻʮ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʣʘʩʪʝʨ ʥʝ ʪʦʣʴʢʦ ʣʦʛʠʯʝʩʢʠ, ʥʦ ʠ 

ʬʠʟʠʯʝʩʢʠ, ʦʛʨʘʥʠʯʠʚʘʷ ʜʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʙʦʣʴʰʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʉʚʝʨʭʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ [9] ʥʘ ʙʘʟʝ ʜʠʘʧʘʟʦʥʦʚ 5 ʠ 60 ɻɻʮ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʧʨʠ 
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ʵʪʦʤ ʩʦʟʜʘʚʘʷ ʤʝʥʴʰʫʶ ʠʥʪʝʨʬʝʨʝʥʮʠʶ ʚʦʣʥ, ʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʝ ʥʘ 

ʪʘʢʠʭ ʯʘʩʪʦʪʘʭ ʚʳʨʘʩʪʘʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʝʨʳʚʠʩʪʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.5 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʦʙʳʡ ʪʠʧ ʩʝʪʝʡ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ 

ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ [10] ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʪʦʢʦʣʳ ʩʝʨʠʠ XBee/ZigBee, 6loWPAN, ʘ ʠʥʦʛʜʘ Bluetooth ʠʣʠ 

ʜʘʞʝ ʚʠʜʠʤʳʡ ʩʚʝʪ (IEEE 802.15.7). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

IoT ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʯʘʩʪʦ ʩʦʚʤʝʱʘʶʪ IoT ʠ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʭʦʪʷ 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʘʢʠʝ 

ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʩʝʪʷʤʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʩʝʪʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ Wi-Fi ʩʝʪʷʤʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʨʘʚʥʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʵʪʦʤ Wi-Fi ʩʝʪʠ ʧʦʪʨʝʙʣʷʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʴʰʝ 

ʵʥʝʨʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʫʧʨʘʚʣʝʥʠʝʤ ʤʦʱʥʦʩʪʴʶ IEEE 802.11h, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʩʪʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ. ɺʩʪʨʘʠʚʘʝʤʳʝ 

ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʵʢʦʥʦʤʷʪ ʵʥʝʨʛʠʶ ʧʨʠ ʨʘʙʦʪʝ ʩ Wi-Fi ʤʦʜʫʣʷʤʠ ʥʘ ʨʝʘʣʠʟʘʮʠʠ 

IP ʧʨʦʪʦʢʦʣʘ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʤʦʜʫʣʝʡ 802.11n ʫʞʝ 

ʩʦʜʝʨʞʘʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ ʨʝʘʣʠʟʘʮʠʝʡ TCP/IP, ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʨʦʩʪʦʛʦ 

UART ʰʣʶʟʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʠʩʘʪʴ ʜʨʘʡʚʝʨ ʠʣʠ ʵʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʪʝʢʘ 

TCP/IP. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʝʘʣʠʟʘʮʠʡ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʝʡ ʪʠʧʘ Mesh ʥʘ ʙʘʟʝ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʦʢʦʣʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʪʠ [7] ʩ ʧʨʦʪʦʢʦʣʘʤʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʘ ʙʘʟʝ ʘʣʛʦʨʠʪʤʘ 

ɼʝʡʢʩʪʨʳ ʜʣʷ ʢʨʘʪʯʘʡʰʝʛʦ ʜʝʨʝʚʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʟʚʦʣʷʝʪ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʧʥʳʭ ʩʝʪʝʡ ʙʝʟ 

ʫʯʘʩʪʠʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʩʪʨʦʡʢʠ, ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʥʘʛʨʫʟʢʫ, ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʠ ʩʣʦʞʥʳʭ ʪʦʧʦʣʦʛʠʡ [6] ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʳʝ ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ 

ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʛʨʘʮʠʷ ʥʦʚʦʛʦ ʧʨʦʪʦʢʦʣʘ ʥʘ ʚʩʝ ʫʟʣʳ ʩʝʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʤʷʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʯʪʦ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ 

ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʤʝʪʦʜ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʩʝʪʷʭ ah-hoc ʥʘ ʙʘʟʝ IEEE 802.11n, ʚ 

ʢʦʪʦʨʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʚʳʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʦʜʥʦ 

ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʦʙʱʘʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʩʪʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʥʝ ʦʧʠʩʘʥ 

ʤʝʭʘʥʠʟʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʢʘʥʘʣʦʚ, ʣʦʛʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ QoS 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʩʝʪʝʡ (ʇʂʉ). 

ʇʨʦʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʇʂʉ ʦʧʠʩʘʥ ʚ 

ʨʘʙʦʪʘʭ (ʧʨʦʝʢʪ Orchestra), Coflow ï ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʝʪʝʚʳʭ 
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ʦʧʝʨʘʮʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ Hadoop. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʥʘʫʯʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʨʝʘʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ ʇʂʉ ʧʨʠ 

ʚʳʙʦʨʝ ʧʫʪʝʡ ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ QoS ʜʣʷ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʦʙʝʩʧʝʯʝʥʠʷ QoS ʜʣʷ ʇʂʉ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʳ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʢʣʘʜʢʝ 

ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʦʪʦʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʜʝʨʞʢʫ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ LARAC 

(Lagrangian Relaxation Based Aggregated). ʆʜʥʘʢʦ, ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʪʦʣʴʢʦ ʩʣʫʯʘʠ ʝʜʠʥʠʯʥʳʭ ʟʘʜʝʨʞʝʢ ʧʦ ʢʘʞʜʦʡ ʩʝʪʝʚʦʡ ʩʚʷʟʠ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʉʭʦʞʠʡ ʧʦʜʭʦʜ 

ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʪʘʪʴʝ, ʘʚʪʦʨʳ ʩʪʘʚʷʪ ʠ ʨʝʰʘʶʪ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ ʧʦ 

ʧʝʨʝʜʘʯʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʪʨʘʬʠʢʘ ʙʝʟ ʧʦʪʝʨʴ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʫʪʷʤ, 

ʦʩʪʘʚʣʷʷ ʢʦʨʦʪʢʠʝ ʧʫʪʠ ʜʣʷ ʦʙʳʯʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʉʪʝʥʬʦʨʜʝ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ QoS Shortest 

Span First, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʨʠʦʨʠʪʝʪʳ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʝʨʝʢʨʸʩʪʥʦʝ ʚʣʠʷʥʠʝ ʧʦʪʦʢʦʚ ʥʘ 

ʟʘʜʝʨʞʢʠ, ʜʠʥʘʤʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ 

ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʦʪʦʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʳʝ 

ʦʯʝʨʝʜʠ ʧʦʨʪʦʚ. 

ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʪʝʭʥʦʣʦʛʠʷ ʇʂʉ ʥʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʅʀʈ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʩʚʷʟʠ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʣʝʨʘ 

ʇʂʉ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ WiFi Mesh. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʇʂʉ 

ʥʫʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʝ ʘʧʧʘʨʘʪʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʪʘʙʣʠʮ ʧʦʪʦʢʦʚ ʠ 

ʢʦʥʪʨʦʣʣʝʨʘ. ɺ-ʪʨʝʪʴʠʭ, ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʠ 

ʚʳʢʣʶʯʝʥʠʝ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʮʝʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʨʠʥʮʠʧʳ ʇʂʉ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʠʩʘʥʳ ʤʦʜʫʣʠ ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʧʦʣʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ WiFi IEEE 802.11, ʯʪʦ ʫʧʨʦʱʘʝʪ ʩʦʟʜʘʥʠʝ 

ʘʚʪʦʥʦʤʥʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʦ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ IEEE 802.11n, ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʜʠʘʧʘʟʦʥʘ 5ɻʛʮ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʜʠʫʩʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʨʠ 

ʤʘʣʳʭ ʤʦʱʥʦʩʪʷʭ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ 

ʧʝʨʝʜʘʪʯʠʢʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʘʚʪʦʨʘʤʠ ʘʣʛʦʨʠʪʤʫ. ɺ ʧʘʪʝʥʪʝ ʦʧʠʩʘʥ 

ʤʝʭʘʥʠʟʤ ʧʘʩʩʠʚʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚ ʨʝʞʠʤʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɺ 

ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʤʝʪʦʜ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʤʘʨʰʨʫʪʫ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɺ ʧʘʪʝʥʪʝ ʦʧʠʩʘʥʦ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʠʟʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʘʚʪʦʥʦʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʘʣʛʦʨʠʪʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ 



  

1430 

 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ ʦ ʪʦʧʦʣʦʛʠʠ ʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʦʚ ʤʘʨʰʨʫʪʦʚ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʧʘʪʝʥʪʝ ʦʧʠʩʘʥʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ 

ʦ ʪʦʯʢʘʭ ʜʦʩʪʫʧʘ ʠ ʩʠʪʫʘʮʠʠ ʩ ʪʨʘʬʠʢʦʤ ʚ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʝʡ ʩ ʧʨʝʨʳʚʠʩʪʦʡ ʨʘʙʦʪʦʡ ʠ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʤʝʪʦʜʦʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʪʝʦʨʠʠ ʦʯʝʨʝʜʝʡ, ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʩʦʟʜʘʥʠʷ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʟʘʧʨʦʩʘʤʠ ʠ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʫʘʩʩʦʥʦʚʩʢʠʭ ʧʦʪʦʢʘʭ ʩʦʙʳʪʠʡ. ʆʜʥʘʢʦ, ʪʨʘʬʠʢ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʧʣʦʭʦ ʦʧʠʩʳʚʘʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʥʳʤ ʦʮʝʥʢʘʤ ʟʘʜʝʨʞʝʢ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʜʠʩʧʝʨʩʠʠ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʤʝʪʦʜ ʦʙʦʙʱʝʥʥʦʡ ʜʚʫʤʝʨʥʦʡ ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʚʨʝʤʝʥʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʝʨʚʳʝ ʜʚʘ ʤʦʤʝʥʪʘ, ʢʘʢ ʜʣʷ ʩʠʩʪʝʤ 

ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ, ʪʘʢ ʠ ʜʣʷ ʩʠʩʪʝʤ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʠ 

ʧʦʪʝʨʷʤʠ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʩʨʘʚʥʠʤʦʡ ʪʦʯʥʦʩʪʠ, ʢʨʦʤʝ ʪʦʛʦ, ʪʦʧʦʣʦʛʠʷ 

ʟʘʜʘʝʪʩʷ ʤʘʨʰʨʫʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʘʪʨʠʮʝʡ ʠ ʤʦʞʝʪ ʜʠʥʘʤʠʯʝʩʢʠ 

ʠʟʤʝʥʷʪʴʩʷ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʵʪʦʪ ʤʝʪʦʜ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʦʧʦʣʦʛʠʠ ʥʘ 

ʰʘʙʣʦʥʥʳʭ ʥʘʙʦʨʘʭ ʪʨʘʬʠʢʘ ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʪʨʘʬʠʢʘ. 

ɺʩʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ WiFi ʩʝʪʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚ. 

ʇʦʜʦʙʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʥʳ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩ ʫʯʝʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Cisco Visual Networking Index: Global Mobile Data Traffic Forecast 

Update, 2013ï2018 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Cisco Systems. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï 

2014. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.cisco.com/c/en/us/solutions/collateral/service-

provider/visual-networking-index-vni/white_paper_c11-520862.pdf. ï ɿʘʛʣ. ʩ 

ʵʢʨʘʥʘ. ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.01.2026). 

2. Vala Afshar. The Internet of Things 2014 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // The 

Huffington Post. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï 2014. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : 



  

1431 

 

http://www.huffingtonpost.com/vala-afshar/the-internet-of-things-

20_b_5693200.html. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.01.2026). 

3. Myung J. Lee. IEEE 802.15.5 WPAN mesh standard-low rate part: meshing 

the wireless sensor networks [ʊʝʢʩʪ] / Myung J. Lee, Rui Zhang // IEEE Journal on 

Selected Areas in Communications - Special issue on simple wireless sensor 

networking solutions. ï ʊ. 28 ʏ. 7, ï 2010. ï ʉ. 973-983. 

4. Dzal, G.I.M. Joint Fair Resource Allocation for Multi-radio Multi-channel 

Mesh Networks with Flow Demand Constraint [ʊʝʢʩʪ] / Suili Feng, Weijun Tang, 

Wei Feng // Communication Systems and Network Technologies (CSNT). Fourth 

International Conference. ï 2014. ï ʉ. 233 ï 238. 

5. Zhijing Qin, A Software Defined Networking architecture for the Internet-

of-Things [ʊʝʢʩʪ] / G.Denker, C. Giannelli, P. Bellavista // Network Operations and 

Management Symposium (NOMS), 2014 IEEE. ï 2014. ï ʉ. 1-9. 

6. Optimized Link State Routing protocol. The work of implementing the OLSR 

routing protocol [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Optimized Link State Routing protocol. ï 

ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï 2008. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : 

http://www.olsr.org/docs/report_html/node3.html. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. ï (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 12.01.2026). 

7. Jean-Philippe Lang. B.A.T.M.A.N. protocol concept [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

// Open-mesh. - ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï 2012. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.open-

mesh.org/projects/open-mesh/wiki/BATMANConcept. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. ï (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 12.01.2026). 

8. Singh, M. Cluster-based routing scheme for Wireless Mesh Networks 

[ʊʝʢʩʪ] / M.Singh, S.G. Lee,; Tan Whye Kit ; Lam Jun Huy // Advanced 

Communication Technology (ICACT), 13th International Conference. ï 2011. ï C. 

335 ï 338. 

9. ɺʠʰʥʝʚʩʢʠʡ, ɺ. ʉʚʝʨʭʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ mesh-ʩʝʪʠ: 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɺ.ɺʠʰʥʝʚʩʢʠʡ, 

ʉ.ʌʨʦʣʦʚ // ʇʝʨʚʘʷ ʤʠʣʷ. ï ɺʳʧʫʩʢ #1/2010. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï 2012. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ : http://www.lastmile.su/files/article_pdf/2/article_2014_601.pdf. ï ɿʘʛʣ. ʩ 

ʵʢʨʘʥʘ. ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.01.2026). 

10. Serbulent Tozlu. Wi-Fi Enabled Sensors for Internet of Things: A Practical 

Approach [ʊʝʢʩʪ] / Serbulent Tozlu, Murat Senel, Wei Mao, Abtin Keshavarzian, 

Robert Bosch LLC // IEEE Communications Magazine. ï 2012. ï ʉ. 134-143. 

11. Shanzhi Chen. A Vision of IoT: Applications, Challenges, and 

Opportunities With China Perspective [ʊʝʢʩʪ] / , Hui Xu, Dake Liu, Bo Hu, Hucheng 

Wang IEEE INTERNET OF THINGS JOURNAL, VOL. 1, NO. 4, AUGUST 2014. 

ï 2014. ʉ. 349 ï 359.  



 

1432 

 

ʉʃʆɺɸʈʔ ʕʂʆʅʆʄɽʊʈʀʉʊɸ: ʇʋʊɽɺʆɼʀʊɽʃʔ ʇʆ ɻʈɽʏɽʉʂʆʄʋ ʀ 

ʃɸʊʀʅʉʂʆʄʋ ɼʃʗ ɹʋɼʋʑʀʍ ɸʅɸʃʀʊʀʂʆɺ 

 

ʂʦʨʥʝʡʯʝʥʢʦ ɽ.ʅ., ʢʘʥʜ. ʢɻʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɼʠʩʮʠʧʣʠʥʘ ʵʢʦʥʦʤʝʪʨʠʢʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʥʦʤʠʩʪʘ, ʘʥʘʣʠʪʠʢʘ, ʧʨʠʢʣʘʜʥʦʛʦ ʤʘʪʝʤʘʪʠʢʘ. ʕʢʦʥʦʤʝʪʨʠʢʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʠʩʮʠʧʣʠʥʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʙʣʦʢʘ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʚʚʝʜʝʥʥʫʶ ʚ ʥʠʭ ʪʝʨʤʠʥʦʣʦʛʠʶ (ʢʦʨʨʝʣʷʮʠʷ, 

ʨʝʛʨʝʩʩʠʷ, ʩʚʦʡʩʪʚʘ ʦʮʝʥʦʢ), ʠʤʝʝʪ ʪʘʢʞʝ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ 

ʦʙʲʸʤʫ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ [1, 2]. ʕʪʦʪ ʧʣʦʪʥʳʡ 

ʧʣʘʩʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʦʙʨʘʟʫʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ çʣʝʢʩʠʯʝʩʢʠʡ ʙʘʨʴʝʨè 

ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʵʢʦʥʦʤʝʪʨʠʢʠ. ʉʪʫʜʝʥʪʳ ʥʝʨʝʜʢʦ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʫʩʚʦʝʥʠʝʤ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ 

çʛʝʪʝʨʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴè, çʵʥʜʦʛʝʥʥʦʩʪʴè ʠʣʠ çʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʴè, 

ʚʦʩʧʨʠʥʠʤʘʷ ʠʭ ʢʘʢ ʥʘʙʦʨ ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʩʣʦʞʥʳʭ ʩʣʦʚ, ʘ ʥʝ ʢʘʢ ʪʦʯʥʳʝ 

ʦʧʠʩʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʤʦʜʝʣʝʡ, 

ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʶʪʩʷ.  

ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʥʘʫʢʘʭ, ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ 

ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠʤʝʝʪ ʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʝ ʢʦʨʥʠ, ʪʦ ʜʘʞʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʫʜʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʝʟʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʟʘʧʦʤʠʥʘʥʠʷ ʪʝʨʤʠʥʦʚ. 

ʊʝʨʤʠʥ çʵʢʦʥʦʤʝʪʨʠʢʘè ʩʘʤ ʙʳʣ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʥ ʚ 1926 ʛʦʜʫ ʥʘ 

ʦʩʥʦʚʝ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ oikos ð ʜʦʤ, ʭʦʟʷʡʩʪʚʦ, nomos ð ʟʘʢʦʥ, metron ð ʤʝʨʘ, 

ʠʟʤʝʨʠʪʝʣʴ: ʯʝʨʝʟ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʪʝʨʤʠʥ çʵʢʦʥʦʤʠʢʘè ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʯʘʩʪʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ (ʪʘʙʣʠʮʘ 1). ʅʘʯʠʥʘʷ ʛʦʚʦʨʠʪʴ 

ʦʙ ʵʢʦʥʦʤʝʪʨʠʢʝ, ʨʘʟʫʤʝʝʪʩʷ, ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʵʢʦʥʦʤʠʢʝ, ʨʘʩʢʨʳʚʘʷ ʧʝʨʚʫʶ 

ʯʘʩʪʴ ʪʝʨʤʠʥʘ. ɼʣʷ ʨʘʩʢʨʳʪʠʷ ʚʪʦʨʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʥʘʧʦʤʥʠʪʴ ʩʪʫʜʝʥʪʘʤ ʦʙ 

ʠʟʚʝʩʪʥʦʡ ʠʤ ʠʟ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʛʝʦʤʝʪʨʠʠ, ʫʧʦʤʷʥʫʪʴ ʥʘʟʚʘʥʠʷ 

ʠʟʚʝʩʪʥʳʭ ʠʟ ʰʢʦʣʴʥʳʭ ʢʫʨʩʦʚ ʬʠʟʠʢʠ ʧʨʠʙʦʨʦʚ (ʪʝʨʤʦʤʝʪʨ, ʙʘʨʦʤʝʪʨ, 

ʘʤʧʝʨʤʝʪʨ, ʩʧʠʜʦʤʝʪʨ ʠ ʜʨ.).  

ɻʦʚʦʨʷ ʦʙ ʵʢʟʦʛʝʥʥʦʩʪʠ, ʵʢʟʦʛʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʠʟʚʝʩʪʥʳʤ ʠʟ ʰʢʦʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʦʙʨʘʟʘʤ ʵʢʟʦʩʬʝʨʳ ʠʣʠ ʧʦʧʫʣʷʨʥʦʤʫ ʦʙʨʘʟʫ 

ʵʢʟʦʩʢʝʣʝʪʘ, ʨʘʩʩʢʘʟʳʚʘʷ ʦ ʪʦʤ, ʯʪʦ çʵʢʟʦè ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ ʚʥʝʰʥʝʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʦʚʥʝ, ʦʧʠʩʳʚʘʷ ʚʩʸ, 

ʯʪʦ ʧʨʠʚʥʦʩʠʪʩʷ ʚ ʩʠʩʪʝʤʫ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ 

çʵʥʜʦè ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʨʠʨʦʜʫ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟʥʫʪʨʠ ʩʠʩʪʝʤʳ 

ʠʣʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʥʫʪʨʴ (ʵʥʜʦʨʬʠʥʳ, ʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ ï ʠʟ ʰʢʦʣʴʥʦʛʦ 

ʢʫʨʩʘ ʙʠʦʣʦʛʠʠ).  
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ʇʨʠ ʚʚʦʜʝ ʪʘʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ, ʢʘʢ 

ʛʦʤʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ, ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʨʠʤʝʨʘʤ ʛʦʤʦʛʝʥʥʦʡ ʩʤʝʩʠ ʠʟ 

ʭʠʤʠʠ, ʩʦʩʪʦʷʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʠʟ ʙʠʦʣʦʛʠʠ (ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ ʧʦʩʪʦʷʥʥʦʡ ʠ ʦʜʠʥʘʢʦʚʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ).  

.   

ʊʘʙʣʠʮʘ 1 ï ʅʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʛʨʝʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʪʝʨʤʠʥ ɻʨʝʯʝʩʢʠʝ ʢʦʨʥʠ ɹʫʢʚʘʣʴʥʳʡ 

ʧʝʨʝʚʦʜ 

ʵʢʦʥʦʤʝʪʨʠʢʘ oikos ð ʜʦʤ, ʭʦʟʷʡʩʪʚʦ 

nomos ð ʟʘʢʦʥ 

 metron ð ʤʝʨʘ 

ʠʟʤʝʨʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ 

ʵʢʟʦʛʝʥʥʦʩʪʴ/ 

ʵʥʜʦʛʝʥʥʦʩʪʴ 

exo ð ʩʥʘʨʫʞʠ 

endon ð ʚʥʫʪʨʠ 

genesis ð ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʧʨʠʯʠʥʘ.  

ʧʨʠʯʠʥʘ ʩʥʘʨʫʞʠ/ 

ʧʨʠʯʠʥʘ ʚʥʫʪʨʠ 

 

ʛʝʪʝʨʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ/ 

ʛʦʤʦʩʦʢʝʜʘʩʪʠʯʥʦʩʪʴ 

heterosð ʨʘʟʥʳʡ, ʜʨʫʛʦʡ  

homos ð ʦʜʠʥʘʢʦʚʳʡ, ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ 

skedasis ð ʨʘʩʩʝʠʚʘʥʠʝ, 

ʨʘʟʙʨʦʩ 

ʥʝʦʜʠʥʘʢʦʚʳʡ 

ʨʘʟʙʨʦʩ/ 

ʦʜʠʥʘʢʦʚʳʡ 

ʨʘʟʙʨʦʩ  

 

ɽʱʝ ʙʦʣʴʰʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠʤʝʝʪ ʣʘʪʠʥʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʪʘʙʣʠʮʘ 2).  

ɺʚʦʜʷ ʧʦʥʷʪʠʝ ʘʚʪʦʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ, ʤʦʞʥʦ 

ʥʘʧʦʤʥʠʪʴ ʧʦʥʷʪʥʳʝ ʚʩʝʤ ʩʣʦʚʘ ʘʚʪʦʧʦʨʪʨʝʪ, ʘʚʪʦʙʠʦʛʨʘʬʠʷ, ʘʚʪʦʧʠʣʦʪ, 

ʩʢʘʟʘʪʴ ʦʙ ʘʚʪʦʥʦʤʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ, ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʠʣʠ ʦʙʣʘʩʪʠ, ʠ 

ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʩʣʦʚʘʭ ʩ ʢʦʨʥʝʤ ʘʚʪʦ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʩʚʷʟʴ ʧʨʦʮʝʩʩʘ ʠʣʠ 

ʷʚʣʝʥʠʷ ʩ ʩʘʤʠʤ ʩʦʙʦʡ, ʘ ʥʝ ʩ ʯʝʤ-ʪʦ ʚʥʝʰʥʠʤ.  

ɻʦʚʦʨʷ ʦ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ, ʣʝʛʢʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʶ ʩ 

ʤʫʣʴʪʠʧʣʠʢʘʮʠʝʡ ʠ ʤʫʣʴʪʠʬʠʣʴʤʦʤ (ʬʠʣʴʤʦʤ, ʩʦʟʜʘʥʥʳʤ 

ʧʫʪʸʤ ʤʥʦʛʦʢʨʘʪʥʦʡ ʩʲʸʤʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʬʘʟ ʜʚʠʞʝʥʠʷ ʨʠʩʫʥʢʦʚ), 

ʤʫʣʴʪʠʚʘʨʢʦʡ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʤʥʦʛʦ ʬʫʥʢʮʠʡ, ʠʣʠ ʤʫʣʴʪʠʤʝʜʠʘ-

ʢʦʥʪʝʥʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʠʭ ʬʦʨʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʷʚʥʦ ʟʚʫʯʘʱʫʶ ʣʠʥʝʡʥʦʩʪʴ.  

ɼʣʷ ʪʝʨʤʠʥʘ çʩʧʝʮʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠè ʧʨʦʱʝ ʚʩʝʛʦ ʧʨʠʚʝʩʪʠ ʚ ʧʨʠʤʝʨ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʩ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʡ (ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʢʫʩ, 

ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʯʫʚʩʪʚʦ ʶʤʦʨʘ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʪʠʣʴ ʦʙʱʝʥʠʷ), ʘ ʜʣʷ ʪʝʨʤʠʥʘ 

çʠʜʝʥʪʠʬʠʢʘʮʠʷè - ʧʨʠʚʝʩʪʠ ʚ ʧʨʠʤʝʨ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʣʠʯʥʦʩʪʠ, 

ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʶ. 

 ʉʤʳʩʣ ʪʝʨʤʠʥʘ ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʧʨʝʢʨʘʩʥʦ ʧʨʦʷʩʥʷʝʪʩʷ ʯʝʨʝʟ ʛʣʘʛʦʣ 

çʨʝʛʫʣʠʨʦʚʘʪʴè, ʦʟʥʘʯʘʶʱʠʡ ʫʧʨʘʚʣʷʪʴ, ʥʘʩʪʨʘʠʚʘʪʴ, ʧʨʠʚʦʜʠʪʴ ʚ ʧʦʨʷʜʦʢ, ʠ 

ʧʦʥʷʪʥʳʝ ʦʙʨʘʟʳ ʨʝʛʫʣʠʨʦʚʢʠ ʜʚʠʞʝʥʠʷ ʥʘ ʜʦʨʦʛʘʭ ʠʣʠ ʨʝʛʫʣʠʨʦʚʢʠ 

ʛʨʦʤʢʦʩʪʠ ʥʘ ʟʚʫʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ.  
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 ʕʢʟʦʪʠʯʝʩʢʦʝ ʩʣʦʚʦ ʨʦʙʘʩʪʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʩʪʫʜʝʥʪʘʤ ʙʣʠʞʝ ʧʦʩʣʝ 

ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʦʨʪʘʭ ʢʦʬʝ ï ʥʝʞʥʦʡ ʘʨʘʙʠʢʝ ʠ ʙʦʣʝʝ ʢʨʝʧʢʦʡ ʨʦʙʫʩʪʝ.  

 

ʊʘʙʣʠʮʘ 2 ï ʅʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʣʘʪʠʥʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʪʝʨʤʠʥ ʃʘʪʠʥʩʢʠʝ ʢʦʨʥʠ ɹʫʢʚʘʣʴʥʳʡ 

ʧʝʨʝʚʦʜ 

ʢʦʨʨʝʣʷʮʠʷ cor ð ʚʤʝʩʪʝ  

relatio ð ʩʚʷʟʴ, ʦʪʥʦʰʝʥʠʝ 

ʩʚʷʟʘʥʳ ʚʤʝʩʪʝ, 

ʠʟʤʝʥʷʶʪʩʷ 

ʚʤʝʩʪʝ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ autos (ʛʨʝʯ) ð ʩʘʤ, ʩʝʙʷ, ʩʚʦʡ 

cor ð ʚʤʝʩʪʝ  

relatio ð ʩʚʷʟʴ, ʦʪʥʦʰʝʥʠʝ 

ʩʚʷʟʴ ʩ ʩʘʤʠʤ 

ʩʦʙʦʡ 

ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʴ multus ð ʤʥʦʛʦ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

collineǕre ð ʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʦʜʥʦʡ ʣʠʥʠʠ 

ʤʥʦʛʦ ʣʝʞʘʱʠʭ 

ʥʘ ʦʜʥʦʡ ʣʠʥʠʠè 

(ʤʥʦʛʦ 

ʧʝʨʝʤʝʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ 

ʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ) 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ 

instrumentum ð ʦʨʫʜʠʝ, 

ʩʨʝʜʩʪʚʦ.  

ʪʦ, ʯʪʦ 

ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝ

ʥʪʦʤ, 

ʦʨʫʜʠʝʤ ʜʣʷ ʯʝʛʦ-

ʪʦ 

[ʢʦʵʬʬʠʮʠʝʥʪ] 

ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʦ ï ʩʦʚʤʝʩʪʥʦ 

de - ʦʪʜʝʣʝʥʠʝ, ʦʛʨʘʥʠʯʝʥʠʝ 

terminare ð ʦʛʨʘʥʠʯʠʚʘʪʴ, 

ʦʧʨʝʜʝʣʷʪʴ ʛʨʘʥʠʮʳ, 

ʟʘʢʘʥʯʠʚʘʪʴ.  

ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʛʨʘʥʠʮ, 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʧʝʮʠʬʠʢʘʮʠʷ [ʤʦʜʝʣʠ] species ð ʚʠʜ, ʥʘʨʫʞʥʦʩʪʴ, 

ʦʙʨʘʟ, ʠʜʝʷ, ʬʦʨʤʘ 

facere - ʜʝʣʘʪʴ 

ʩʦʟʜʘʥʠʝ 

ʚʠʜʘ, ʧʨʠʜʘʥʠʝ 

ʬʦʨʤʳ, ʢʦʥʢʨʝʪʠʟ

ʘʮʠʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ idem - ʪʦʪ ʞʝ ʩʘʤʳʡ  

facere ï ʜʝʣʘʪʴ 

 

 

ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʪʦʞʜʝʩʪʚʘ, 

ʨʘʚʝʥʩʪʚʘ 

ʨʝʛʫʣʷʨʠʟʘʮʠʷ regere ð ʚʳʧʨʷʤʣʷʪʴ, 

ʥʘʧʨʘʚʣʷʪʴ 

ʧʨʠʚʝʜʝʥʠʝ ʢ 

ʧʨʘʚʠʣʴʥʦʤʫ 

ʚʠʜʫ/ʩʦʩʪʦʷʥʠʶ 

ʨʦʙʘʩʪʥʦʩʪʴ  robustus ð ʢʨʝʧʢʠʡ, ʩʠʣʴʥʳʡ, 

ʜʫʙʦʚʳʡ 

 

ʢʨʝʧʢʠʡ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʛʨʝʯʝʩʢʠʭ ʠ ʣʘʪʠʥʩʢʠʭ ʢʦʨʥʝʡ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʥʦʚʳʭ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ 

ʟʘʧʦʤʠʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ, ʛʣʫʙʞʝ ʧʦʥʠʤʘʪʴ ʩʫʪʴ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, 

ʨʘʩʰʠʨʷʪʴ ʠ ʫʩʠʣʠʚʘʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ. ɿʘ 

ʨʘʤʢʘʤʠ ʩʪʘʪʴʠ ʦʩʪʘʣʠʩʴ ʪʝʨʤʠʥʳ ʧʨʦʜʚʠʥʫʪʦʛʦ ʢʫʨʩʘ ʵʢʦʥʦʤʝʪʨʠʢʠ ʠ 

ʵʢʦʥʦʤʝʪʨʠʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ (ʧʘʥʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, 

ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ/ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ, ʢʦʠʥʪʝʛʨʘʮʠʷ, ʠʤʧʫʣʴʩʥʘʷ ʬʫʥʢʮʠʷ ʠ ʜʨ.), 

ʪʘʢʞʝ ʠʤʝʶʱʠʝ ʣʘʪʠʥʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʠʜʝʘʣʴʥʦ ʦʪʨʘʞʘʶʱʠʝ ʩʫʪʴ 

ʦʧʠʩʳʚʘʝʤʳʭ ʠʤʠ ʧʦʥʷʪʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʵʢʦʥʦʤʝʪʨʠʢʠ / ʧʦʜ ʨʝʜ. ɸ. ɻ. ʈʝʥʥʝʨʘ; ʄ-ʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ, ʌʝʜʝʨ. ʛʦʩ. ʙʶʜʞʝʪ. ʦʙʨʘʟʦʚʘʪ. 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ "ʆʨʝʥʙʫʨʛ. ʛʦʩ. ʫʥ-ʪ". - ʏ. 1. ï ʆʨʝʥʙʫʨʛ: 

ʆɻʋ, 2015. ï 574 ʩ.  

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʩʧʝʢʪ) / ɹʘʥʪʠʢʦʚʘ 

ʆ. ʀ, ɺʘʩʷʥʠʥʘ ɺ.ʀ., ɾʝʤʯʫʞʥʠʢʦʚʘ ʖ.ɸ. ʠ ʜʨ. ï ʆʨʝʥʙʫʨʛ: ʋʥʠʚʝʨʩʠʪʝʪ, - 

2014. ï 367 ʩ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʁʈʆʉɽʊɽʁ ʇʈʀ ʀɿʋʏɽʅʀʀ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

 

ʂʨʶʯʢʦʚʘ ʀ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʘʢ ʧʨʦʱʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʢʦʣʣʦʢʚʠʫʤʫ, ʟʘʯʝʪʫ, ʵʢʟʘʤʝʥʫ? ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʦʱʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ. ʅʝ 

ʥʫʞʥʦ ʯʠʪʘʪʴ ʮʝʣʳʝ ʧʘʨʘʛʨʘʬʳ ʫʯʝʙʥʠʢʘ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʦʝ, ʥʝ ʥʫʞʥʦ 

ʨʘʟʙʠʨʘʪʴ ʩʚʦʠ ʟʘʧʠʩʠ ʣʝʢʮʠʡ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʝʩʪʴ. ʅʝʡʨʦʩʝʪʴ ʤʛʥʦʚʝʥʥʦ ʠ 

ʩʞʘʪʦ ʚʳʜʘʩʪ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʪʝʙʝ ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʝʝ ʟʘʧʦʤʥʠʪʴ. 

ʉʪʘʨʘʪʝʣʴʥʳʝ ʩʪʫʜʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʪʘʙʣʠʮʳ ʠʟ ʪʘʢʠʭ ʦʪʚʝʪʦʚ ʥʘ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʜʘʞʝ ʜʝʣʷʪʩʷ ʠʤʠ ʩʦ ʩʚʦʠʤʠ 

ʦʜʥʦʢʫʨʩʥʠʢʘʤʠ. ʂʘʟʘʣʦʩʴ ʙʳ, ʤʦʣʦʜʮʳ! ʉʪʘʨʘʶʪʩʷ, ʛʦʪʦʚʷʪʩʷ. ɸ ʙʳʚʘʝʪ, ʯʪʦ 

ʥʝʡʨʦʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪ.ʝ. 

ʩʧʠʩʳʚʘʶʪ, ʥʦ ʥʝ ʩʦ ʰʧʘʨʛʘʣʦʢ, ʘ ʩ ʪʝʣʝʬʦʥʘ. ɽʩʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ çʥʝ ʧʦʡʤʘʣè, 

ʪʦ ʛʘʨʘʥʪʠʨʫʶʪ ʣʠ ʥʝʡʨʦʩʝʪʠ ʭʦʨʦʰʫʶ ʦʮʝʥʢʫ?  

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ - ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʩʝʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʢʦʥʪʨʦʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʥʝʪ ʣʠ ʟʘʙʣʫʞʜʝʥʠʡ 

ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʦʚʦʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ? 

ɺ ʜʝʢʘʙʨʝ 2025 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʧʦʨʷʜʢʘ ʩʪʘ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʀʊ-

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʆɻʋ ʥʘ ʪʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʥʝʡʨʦʩʝʪʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ɺ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʥʝʡʨʦʩʝʪʠ ʧʦʩʪʦʷʥʥʦ ʠʩʧʦʣʴʟʫʶʪ 58,1% ʩʪʫʜʝʥʪʦʚ, 

35,5% ʠʥʦʛʜʘ ʠ ʪʦʣʴʢʦ 6,4% ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʥʝʡʨʦʩʝʪʷʤʠ ʚ ʫʯʝʙʝ. 

  77,4% ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪ DeepSeek, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ɸʣʠʩʘ ɸl, ʥʘ ʪʨʝʪʴʝʤ ï ʉhatGPT. 

ʉʪʫʜʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʥʝʡʨʦʩʝʪʠ 1-3 ʛʦʜʘ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪ ʥʝʡʨʦʩʝʪʠ ʥʝ ʙʦʣʴʰʝ ʛʦʜʘ, ʪ.ʝ. ʵʪʦ ʥʘʚʳʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. 7,5% - ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʡʨʦʩʝʪʠ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ, ʘ 66,7% - ʥʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʡʨʦʩʝʪʷʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ɽɻʕ. 

ʊʝʤ ʫʜʠʚʠʪʝʣʴʥʝʝ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʫʞʝ 78,5% ʠʱʫʪ ʫ ʥʝʡʨʦʩʝʪʝʡ 

çʦʙʲʷʩʥʝʥʠʷ ʩʣʦʞʥʳʭ ʪʝʤè (ʨʠʩʫʥʦʢ 1).  

ʅʝʤʥʦʛʦ ʯʘʰʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʥʝʡʨʦʩʝʪʷʤ ʧʦ ʛʫʤʘʥʠʪʘʨʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʫʩʩʢʦʛʦ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʦʚ ʵʪʦ ʜʝʣʘʶʪ 

ʨʝʞʝ ʚʩʝʛʦ (ʨʠʩʫʥʦʢ 2). ʀʟ ʪʦʯʥʳʭ ʥʘʫʢ ʣʠʜʠʨʫʝʪ ʬʠʟʠʢʘ, ʟʘʪʝʤ ʠʜʫʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʘʣʛʝʙʨʘ.  
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ʈʠʩʫʥʦʢ 1 ï ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ çɼʣʷ ʯʝʛʦ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ ʥʝʡʨʦʩʝʪʠ?è 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ çʅʘ ʢʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ 

ʥʝʡʨʦʩʝʪʠè 

ʏʪʦ ʢʘʩʘʝʪʩʷ çʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʠ 

ʩʜʘʚʘʝʤʳʭ ʟʘʜʘʥʠʡè, ʪʦ ʜʚʝ ʪʨʝʪʠ ʩʪʫʜʝʥʪʦʚ ʩʯʠʪʘʶʪ ʵʪʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ 

ʜʦʧʫʩʪʠʤʳʤ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʂʘʢ ɺʳ ʦʪʥʦʩʠʪʝʩʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʠ ʩʜʘʚʘʝʤʳʭ ʟʘʜʘʥʠʡ 
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ɹʦʣʴʰʝ ʪʨʝʪʠ ʧʨʠʟʥʘʶʪʩʷ, ʯʪʦ ʩʧʠʩʳʚʘʣʠ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ 

(ʨʠʩʫʥʦʢ 4).  

ɼʫʤʘʶ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʝʨʝʦʩʤʳʩʣʠʚʘʶʪ 

ʬʦʨʤʳ ʠ ʩʫʪʴ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ, ʥʝ ʨʝʰʠʚ 

ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ. ʈʘʜʫʝʪ, ʯʪʦ 35,5% ʥʘʰʠʭ 

ʩʪʫʜʝʥʪʦʚ ʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʞʠʚʳʭ ʣʝʢʮʠʡ ʠ ʦʙʲʷʩʥʝʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʘ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʫʯʝʙʥʠʢʦʚ ʠ ʥʝʡʨʦʩʝʪʝʡ ʠ ʦʙʲʷʩʥʝʥʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʧʦʯʪʠ 10 ʧʨʦʮʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʡʨʦʩʝʪʝʡ!  

 
 

ʈʠʩʫʥʦʢ 4 ï ɹʳʚʘʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝʡʨʦʩʝʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ɺʘʤʠ ʜʣʷ 

ʩʧʠʩʳʚʘʥʠʷ? 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 59,1% 

ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʱʝʪ ʚ ʥʝʡʨʦʩʝʪʷʭ çʦʙʲʷʩʥʝʥʠʷ ʪʝʦʨʠʠè (ʨʠʩʫʥʦʢ 5).  

 
ʈʠʩʫʥʦʢ 5 ï ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ ʥʝʡʨʦʩʝʪʠ ʧʨʠ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʂʘʢ ʞʝ ʥʝʡʨʦʩʝʪʠ ʦʙʨʘʱʘʶʪʩʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ? ʆʙʨʘʪʠʣʠʩʴ ʢ 

ʪʨʝʤ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʪʫʜʝʥʪʘʤʠ ʥʝʡʨʦʩʝʪʷʤ ʩ ʚʦʧʨʦʩʘʤʠ, 

ʢʘʩʘʶʱʠʤʠʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ. ɽʱʝ ʣʝʪ 15 ʥʘʟʘʜ ʵʪʠ ʚʦʧʨʦʩʳ ʩʯʠʪʘʣʠʩʴ 
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ʦʯʝʥʴ ʧʨʦʩʪʳʤʠ, ʥʘ ʥʠʭ ʤʦʛ ʦʪʚʝʪʠʪʴ ʜʘʞʝ ʩʣʘʙʳʡ ʩʪʫʜʝʥʪ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʱʝʥʠʡ ʢ ɸʣʠʩʘ AI, Giga Chat, DeepSeek 19 ʜʝʢʘʙʨʷ 2025 ʛʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 1-3. 

ʊʘʙʣʠʮʘ 1 ï ʆʪʚʝʪʳ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʚʦʧʨʦʩ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ 
ʅʝʡʨʦʩʝʪʴ ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘè 

 

ɸʣʠʩʘ AI ʊʦʯʢʘ ʧʝʨʝʛʠʙʘ ð ʵʪʦ ʪʦʯʢʘ ʥʘ ʛʨʘʬʠʢʝ ʬʫʥʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʢʨʠʚʘʷ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʧʫʢʣʦʩʪʠ: ʚʳʧʫʢʣʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʠ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʚʦʛʥʫʪʦʡ. ɺ ʵʪʦʡ ʪʦʯʢʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢʨʠʚʠʟʥʘ 

ʢʨʠʚʦʡ ʤʝʥʷʝʪ ʟʥʘʢ. ɽʩʣʠ ʢʨʠʚʘʷ ʟʘʜʘʥʘ ʢʘʢ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʪʦ ʚ 

ʪʦʯʢʝ ʧʝʨʝʛʠʙʘ ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʢʨʠʚʦʡ ʧʝʨʝʩʝʢʘʝʪ ʝʸ, ʪʦ ʝʩʪʴ ʢʨʠʚʘʷ 

ʧʝʨʝʭʦʜʠʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʢʘʩʘʪʝʣʴʥʦʡ ʥʘ  ʜʨʫʛʫʶ.) 

ʀʩʪʦʯʥʠʢ: 

(https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA

%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%B

8%D0%B1%D0%B0) 

Giga Chat ʊʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʛʨʘʬʠʢ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʡ ʚʳʧʫʢʣʦʩʪʠ, ʪʦ ʝʩʪʴ ʚʪʦʨʘʷ 

ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʨʘʚʥʘ ʥʫʣʶ ʣʠʙʦ ʨʘʟʨʳʚʥʘ, ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ 

ʦʪ ʵʪʦʡ ʪʦʯʢʠ.  

ʀʩʪʦʯʥʠʢ:(ʀʣʴʠʥ ɺ.ɸ., ʉʘʜʦʚʥʠʯʠʡ ɺ.ɸ., ʉʝʥʜʝʚ ɹʣ.ʍ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʏʘʩʪʴ I. ʄʦʩʢʚʘ: ʄɻʋ, 1985 ʛ.) 

DeepSeek ʊʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ y=f(x) ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ 

M(x0,f(x0)), ʚ ʢʦʪʦʨʦʡ ʤʝʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʧʫʢʣʦʩʪʠ 

ʛʨʘʬʠʢʘ. 

ɹʦʣʝʝ ʬʦʨʤʘʣʴʥʦ: ʪʦʯʢʘ x0 ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʦʢʨʝʩʪʥʦʩʪʴ (x0īŭ,x0+ŭ), ʚ ʢʦʪʦʨʦʡ: 

Å ʩʣʝʚʘ ʦʪ x0 - ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʠʤʝʝʪ ʚʳʧʫʢʣʦʩʪʴ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ 

(ʥʘʧʨʠʤʝʨ, ʚʳʧʫʢʣʦʩʪʴ ʚʚʝʨʭ), ʘ 

Å ʩʧʨʘʚʘ ʦʪ x0 ð ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ (ʚʳʧʫʢʣʦʩʪʴ ʚʥʠʟ). 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʩʘʤʦʡ ʪʦʯʢʝ x0 ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥ, ʠ ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʥʝʤʫ (ʝʩʣʠ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ) ʜʦʣʞʥʘ 

ʧʝʨʝʩʝʢʘʪʴ ʛʨʘʬʠʢ.  

(ʀʩʪʦʯʥʠʢ: 

ʌʠʭʪʝʥʛʦʣʴʮ ɻ.ʄ. çʂʫʨʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷè, ʊʦʤ 1. 

ɻʣʘʚʘ VI, Ä4, ʧ. 74 çʅʘʧʨʘʚʣʝʥʠʝ ʚʦʛʥʫʪʦʩʪʠ. ʊʦʯʢʠ ʧʝʨʝʛʠʙʘè. 

ʉʪʨʘʥʠʮʘ 305 (ʠʟʜ. 2003 ʛ., ʌʠʟʤʘʪʣʠʪ). 

 

ʆʪʚʝʪ Giga Chat ʩʦʝʜʠʥʷʝʪ ʚ ʦʜʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʝ ʠ 

ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʷ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. ʇʨʠ ʵʪʦʤ ʥʝʷʩʥʦ, ʜʦʣʞʥʘ ʣʠ ʬʫʥʢʮʠʷ 

ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʪʦʯʢʝ ʧʝʨʝʛʠʙʘ. ʉʩʳʣʢʘ ʥʘ ʫʚʘʞʘʝʤʳʡ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʫʯʝʙʥʠʢ ʥʝʢʦʨʨʝʢʪʥʘ [1]. 
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ʊʘʙʣʠʮʘ 2 - ʆʪʚʝʪʳ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʚʦʧʨʦʩ çɼʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʪʦʯʢʠ 

ʧʝʨʝʛʠʙʘè 
ʅʝʡʨʦʩʝʪʴ ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çɼʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘè 

ɸʣʠʩʘ AI ʊʦʯʢʘ x0 ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ y=f(x), ʝʩʣʠ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʵʪʫ ʪʦʯʢʫ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʤʝʥʷʝʪ 

ʩʚʦʡ ʟʥʘʢ: ʥʘʧʨʠʤʝʨ, fǋǋ(x)>0 ʧʨʠ x<x0 ʠ fǋǋ(x)<0 ʧʨʠ x>x0, ʠʣʠ 

ʥʘʦʙʦʨʦʪ. ɼʨʫʛʦʝ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ: ʝʩʣʠ ʬʫʥʢʮʠʷ f(x) k ʨʘʟ 

ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ x0, 

ʛʜʝ k ð ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ ʠ kÓ3, f(n)(x0)=0 ʜʣʷ n=2,é,kī1 ʠ 

f(k)(x0)Í0, ʪʦ x0 ð ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ.                                                                                                

ʀʩʪʦʯʥʠʢʠ:(https://www.resolventa.ru/vtoraya-proizvodnaya;  

https://ru.ruwiki.ru/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0

%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%B8%D0

%B1%D0%B0 ) 

Giga Chat "ʊʦʯʢʫ ʥʘʟʳʚʘʶʪ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʜʚʫʭ 

ʫʩʣʦʚʠʡ: 

1. ɺʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ c: 

ʣʝʚʝʝ ʪʦʯʢʠ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʠʤʝʝʪ ʦʜʠʥ ʟʥʘʢ, ʧʨʘʚʝʝ ð 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

2. ʊʨʝʪʴʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʪʦʯʢʝ c ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ (fǋǋǋ(c)Í0), ʪʦʛʜʘ 

ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ.                                                               

ʀʩʪʦʯʥʠʢ: (ʌʠʭʪʝʥʛʦʣʴʮ ɻ.ʄ. ʂʫʨʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. ʊʦʤ II. ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, 1969 ʛ.). 

DeepSeek "ʇʫʩʪʴ ʬʫʥʢʮʠʷ f(x) ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ x0 ʠ ʠʤʝʝʪ ʚ ʝʸ 

ʧʨʦʢʦʣʦʪʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ (ʢʨʦʤʝ, ʚʦʟʤʦʞʥʦ, 

ʩʘʤʦʡ ʪʦʯʢʠ x0). 

Å ʋʩʣʦʚʠʝ ʯʝʨʝʟ ʩʤʝʥʫ ʟʥʘʢʘ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ: 

ɽʩʣʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ x0 ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ fǋǋ(x) ʤʝʥʷʝʪ 

ʟʥʘʢ, ʪʦ x0 ð ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ. 

o ɽʩʣʠ fǋǋ(x) ʤʝʥʷʝʪ ʟʥʘʢ ʩ ç+è ʥʘ çïè, ʪʦ ʚʳʧʫʢʣʦʩʪʴ ʤʝʥʷʝʪʩʷ ʩ 

ʚʥʠʟ ʥʘ ʚʚʝʨʭ. 

o ɽʩʣʠ fǋǋ(x) ʤʝʥʷʝʪ ʟʥʘʢ ʩ çïè ʥʘ ç+è, ʪʦ ʚʳʧʫʢʣʦʩʪʴ ʤʝʥʷʝʪʩʷ ʩ 

ʚʚʝʨʭ ʥʘ ʚʥʠʟ. 

Å ʋʩʣʦʚʠʝ ʯʝʨʝʟ ʪʨʝʪʴʶ ʧʨʦʠʟʚʦʜʥʫʶ (ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ): 

ɽʩʣʠ fǋǋ(x0)=0, ʘ ʪʨʝʪʴʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʵʪʦʡ ʪʦʯʢʝ ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ 

(fǋǋǋ(x0)Í0), ʪʦ x0 ð ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ. 

ʕʪʦ ʧʨʷʤʦ ʩʣʝʜʫʝʪ ʠʟ ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʨʷʜ ʊʝʡʣʦʨʘ.                             

ʀʩʪʦʯʥʠʢ: (ʀʣʴʠʥ ɺ.ɸ., ʇʦʟʥʷʢ ʕ.ɻ. çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘè, ʏʘʩʪʴ 1. 

ɻʣʘʚʘ 7, Ä4 çɺʳʧʫʢʣʳʝ ʠ ʚʦʛʥʫʪʳʝ ʬʫʥʢʮʠʠ. ʊʦʯʢʠ ʧʝʨʝʛʠʙʘè. 

ʉʪʨʘʥʠʮʘ 271 (ʠʟʜ. 1998 ʛ., ʌʠʟʤʘʪʣʠʪ)). 

 

ʆʪʚʝʪ ɸʣʠʩʘ AI ʥʘ ʚʦʧʨʦʩ ʦ ʜʦʩʪʘʪʦʯʥʦʤ ʫʩʣʦʚʠʠ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʥʝʣʴʟʷ 

ʩʯʠʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʚʝʨʥʳʤ, ʪ.ʢ. ʚ ʦʪʚʝʪʝ ʫʧʫʱʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ʧʝʨʝʛʠʙʘ. ʕʪʦʪ ʞʝ ʥʝʜʦʩʪʘʪʦʢ ʠ ʫ ʦʪʚʝʪʘ ʩʝʪʠ Giga Chat.  
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ʊʘʙʣʠʮʘ 3 - ʆʪʚʝʪʳ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʚʦʧʨʦʩ çʆʧʨʝʜʝʣʝʥʠʝ  ʘʩʠʤʧʪʦʪʳè 
ʅʝʡʨʦʩʝʪʴ ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʆʧʨʝʜʝʣʝʥʠʝ ʘʩʠʤʧʪʦʪʳè 

ɸʣʠʩʘ AI "ɸʩʠʤʧʪʦʪʘ ð ʵʪʦ ʧʨʷʤʘʷ, ʢ ʢʦʪʦʨʦʡ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʙʝʩʢʦʥʝʯʥʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ ʚʜʦʣʴ ʚʝʪʚʠ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʥʦ 

ʤʦʞʝʪ ʧʝʨʝʩʝʢʘʪʴ ʝʸ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ 

ʢʨʠʚʦʡ ʜʦ ʵʪʦʡ ʧʨʷʤʦʡ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ ʚʜʦʣʴ 

ʚʝʪʚʠ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ.  

ɸʩʠʤʧʪʦʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ: 

Å ɺʝʨʪʠʢʘʣʴʥʳʝ ð ʟʘʜʘʶʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ x=a, ʛʜʝ a ð 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

Å ʅʘʢʣʦʥʥʳʝ ð ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

y=kx+b 

Å ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ð ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʥʘʢʣʦʥʥʳʭ, ʢʦʛʜʘ k=0        

ʀʩʪʦʯʥʠʢ: https://mathprofi.ru/asimptoty_grafika_funkcii.html). 

Giga Chat "ɸʩʠʤʧʪʦʪʘ ð ʧʨʷʤʘʷ ʣʠʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʥʝʦʛʨʘʥʠʯʝʥʥʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ.  

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʪʠʧʘ ʘʩʠʤʧʪʦʪ: 

Å ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʘʩʠʤʧʪʦʪʘ (limxŸÐf(x)=A, ʛʜʝ A ð ʢʦʥʩʪʘʥʪʘ). 

Å ʅʘʢʣʦʥʥʘʷ ʘʩʠʤʧʪʦʪʘ (limxŸÐ(f(x)īkxīb)=0, ʛʜʝ k=f(x)/x ʠ 

b=f(x)īkx. 

Å ɺʝʨʪʠʢʘʣʴʥʘʷ ʘʩʠʤʧʪʦʪʘ (limxŸa Ñf(x)=ÑÐ, ʛʜʝ a ð ʪʦʯʢʘ ʨʘʟʨʳʚʘ 

ʬʫʥʢʮʠʠ). 

ʀʩʪʦʯʥʠʢ: (ʄʘʨʦʥ ʀ.ɸ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʠʩʯʠʩʣʝʥʠʝ. ʄʦʩʢʚʘ: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1968 ʛ.). 

DeepSeek "ɸʩʠʤʧʪʦʪʦʡ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʘʷ, ʢ ʢʦʪʦʨʦʡ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ 

ʚʜʦʣʴ ʛʨʘʬʠʢʘ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ. 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʘʩʠʤʧʪʦʪ: 

1. ɺʝʨʪʠʢʘʣʴʥʘʷ ʘʩʠʤʧʪʦʪʘ: ʇʨʷʤʘʷ x=a, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ 

ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʝʣʦʚ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ a ʙʝʩʢʦʥʝʯʝʥ: 

Lim xŸaī (f(x)=ÑÐ) ʠʣʠ lim xŸa+ (f(x)=ÑÐ) 

ʅʘʣʠʯʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʳ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʪʦʯʢʘʤʠ ʨʘʟʨʳʚʘ 

ʚʪʦʨʦʛʦ ʨʦʜʘ. 

2. ʅʘʢʣʦʥʥʘʷ (ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ) ʘʩʠʤʧʪʦʪʘ: ʇʨʷʤʘʷ y=kx+b. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ð ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʨʠ k=0. 

ʇʨʷʤʘʷ ʷʚʣʷʝʪʩʷ ʥʘʢʣʦʥʥʦʡ ʘʩʠʤʧʪʦʪʦʡ ʧʨʠ xŸ+Ð (ʠʣʠ xŸīÐ), 

ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʢʦʥʝʯʥʳʝ ʧʨʝʜʝʣʳ: 

k= lim xŸ+Ð f(x)/x, b= lim xŸ+Ð (f(x)īkx). 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʝʜʝʣʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʣʷ xŸīÐ ð ʘʩʠʤʧʪʦʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʦʡ.                                                                                                                       

ʀʩʪʦʯʥʠʢ: (ʌʠʭʪʝʥʛʦʣʴʮ ɻ.ʄ. çʂʫʨʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷè, ʊʦʤ 1. 

ɻʣʘʚʘ VI, Ä4, ʧ. 75 çɸʩʠʤʧʪʦʪʳè. ʉʪʨʘʥʠʮʘ 313 (ʠʟʜ. 2003 ʛ., 

ʌʠʟʤʘʪʣʠʪ)). 
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ɽʱʝ ʙʦʣʴʰʝ ʨʘʟʥʷʪʩʷ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ çʆʧʨʝʜʝʣʝʥʠʝ ʘʩʠʤʧʪʦʪʳ ʛʨʘʬʠʢʘ 

ʬʫʥʢʮʠʠè. ɸʣʠʩʘ AI ʩʯʠʪʘʝʪ, ʯʪʦ ʛʨʘʬʠʢ ʤʦʞʝʪ ʧʝʨʝʩʝʢʘʪʴ ʘʩʠʤʧʪʦʪʫ ʢʦʥʝʯʥʦʝ 

ʯʠʩʣʦ ʨʘʟ. ɺ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʳʯʥʦ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪʩʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʪʦʯʝʢ 

ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ ʘʩʠʤʧʪʦʪʦʡ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ. ʆʪʚʝʪ Giga Chat ʥʘ ʵʪʦʪ ʞʝ ʚʦʧʨʦʩ ʩʦʜʝʨʞʠʪ ʚʥʫʪʨʝʥʥʝʝ 

ʧʨʦʪʠʚʦʨʝʯʠʝ. ɺʥʘʯʘʣʝ ʛʦʚʦʨʠʪʩʷ çʧʨʠ ʫʜʘʣʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴè, ʘ ʥʠʞʝ ʧʨʠ ʧʦʠʩʢʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʳ ʘʨʛʫʤʝʥʪ 

ʩʪʨʝʤʠʪʩʷ ʢ ʯʠʩʣʫ ʘ. 

ʍʦʯʝʪʩʷ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʠʚʦʜʠʤʳʭ ʩʩʳʣʦʢ 

ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʫʯʝʙʥʠʢʠ ʥʝʢʦʨʨʝʢʪʥʳ [1,2,3].  

ɽʩʣʠ ʧʦʜʦʙʥʳʝ ʪʘʙʣʠʮʳ ʩʪʫʜʝʥʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ (ʠʣʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʫ), ʪʦ ʮʝʣʦʩʪʥʦʩʪʴ ʠ 

ʩʪʨʦʛʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʜʣʷ ʥʠʭ ʙʫʜʝʪ ʧʦʪʝʨʷʥʘ. ʄʘʣʦ ʪʦʛʦ, ʯʪʦ ʚ 

ʦʪʚʝʪʘʭ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʦʨʤʘʣʴʥʳʝ ʦʰʠʙʢʠ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʪʘʢ ʠ ʩʘʤ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʝʪʩʷ ʧʦ 

ʦʜʥʦʤʫ ʠʩʪʦʯʥʠʢʫ, ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ - ʧʦ ʚʪʦʨʦʤʫ, ʘ ʜʦʩʪʘʪʦʯʥʦʝ ʧʦ 

ʪʨʝʪʴʝʤʫ - ʥʝʚʦʟʤʦʞʝʥ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʚ 

ʫʯʝʙʥʠʢʘʭ ɻ.ʄ. ʌʠʭʪʝʥʛʦʣʴʮʘ [2] ʠ ɺ.ɸ. ʉʘʜʦʚʥʠʯʝʛʦ [1] ʦʪʣʠʯʘʶʪʩʷ ʠ ʵʪʦ 

ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʦʨʝʤ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʡʨʦʩʝʪʠ ʧʦʤʦʛʘʶʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘ, ʥʦ ʦʥʠ ʞʝ ʤʦʛʫʪ ʩʦʟʜʘʪʴ 

ʚʧʝʯʘʪʣʝʥʠʝ ʢʘʞʫʱʝʡʩʷ ʧʨʦʩʪʦʪʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʘʤ. 

ɺʝʣʠʢʠʡ ʄʠʭʘʠʣ ɺʘʩʠʣʴʝʚʠʯ ʃʦʤʦʥʦʩʦʚ ʧʠʩʘʣ: çɸ ʤʘʪʝʤʘʪʠʢʫ ʫʞʝ ʟʘʪʝʤ 

ʫʯʠʪʴ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʘ ʫʤ ʚ ʧʦʨʷʜʦʢ ʧʨʠʚʦʜʠʪè. ʉʣʝʜʫʝʪ ʦʙʲʷʩʥʷʪʴ ʩʪʫʜʝʥʪʘʤ 

ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʡʨʦʩʝʪʝʡ ʚ ʦʙʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ, ʯʪʦʙʳ ʥʝ ʧʨʝʚʨʘʪʠʪʴ ʪʦʯʥʫʶ ʩʪʨʦʛʫʶ ʥʘʫʢʫ ʚ ʥʘʙʦʨ 

ʬʘʢʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʊɽʈɸʂʊʀɺʅʆɻʆ ʇʆʈʊɸʃɸ ɼʃʗ 

ɸɻʈɽɻʀʈʆɺɸʅʀʗ ʀ ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ ʆ ɻʆʈʆɼʉʂʆʁ ʉʈɽɼɽ ʀ 

ʉɽʈɺʀʉɸʍ 

 

ʂʫʣʴʜʝʝʚ ɼ.ɺ., ʋʰʘʢʦʚʘ ʄ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʯʘʩʪʴʶ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʞʠʟʥʠ ʛʦʨʦʜʘ ʣʶʜʠ ʩʪʘʣʠ 

ʯʘʱʝ ʦʙʨʘʱʘʪʴʩʷ ʢ ʦʥʣʘʡʥ ʩʝʨʚʠʩʘʤ, ʥʘʧʨʠʤʝʨ ʦ ʧʦʛʦʜʝ, ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʘʬʠʰʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʤʝʩʪʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʆʜʥʘʢʦ ʯʘʩʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʩʫʨʩʳ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʧʨʦʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʩʘʡʪʘʤʠ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷʤʠ 

[2]. 

ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʦʨʪʘʣʳ, ʢʦʪʦʨʳʝ 

ʩʦʙʠʨʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ʆʥʠ ʦʙʲʝʜʠʥʷʶʪ 

ʨʘʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʜʥʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʩʨʘʟʫ 

ʧʦʣʫʯʘʪʴ ʥʫʞʥʫʶ ʠʤ ʠʥʬʦʨʤʘʮʠʶ. ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʫʞʥʳʭ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʠʜʞʝʪʳ ʠ ʛʨʘʬʠʢʠ, 

ʦʙʥʦʚʣʷʝʤʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [1]. ʉ ʵʪʠʤ ʧʦʤʦʛʫʪ ʩʠʩʪʝʤʳ 

ʧʘʨʩʠʥʛʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ API, ʥʘʧʨʠʤʝʨ, ʩ ʩʝʨʚʠʩʘʤʠ çʗʥʜʝʢʩʘè.  

ʊʘʢ ʢʘʢ ʧʦʨʪʘʣʳ ʥʝ ʪʦʣʴʢʦ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ, ʥʦ ʝʱʝ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʭ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʚʘʞʥʳʤ [4]. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʪʟʳʚʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʬʦʨʤʠʨʫʶʪʩʷ ʦʮʝʥʢʠ ʠ ʚʳʚʦʜʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [3]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ, ʪʘʢʠʝ ʢʘʢ çMos.ruè ʠʣʠ ʜʨʫʛʠʝ ʣʦʢʘʣʴʥʳʝ 

ʛʦʨʦʜʩʢʠʝ ʩʧʨʘʚʦʯʥʠʢʠ, ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʩʝʡ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ʅʝʢʦʪʦʨʳʝ ʠʭ ʥʠʭ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ, ʜʨʫʛʠʝ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʥʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʛʜʝ ʙʫʜʝʪ ʚʩʷ 

ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʝʟ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʦʨʪʘʣ ʜʦʣʞʝʥ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʜʦʙʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʦʩʤʦʪʨʘ ʩʦʙʳʪʠʡ. ʊʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʩʝʨʚʠʩʳ, ʪʘʢʠʝ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʬʠʢʘ ʥʘ ʢʘʨʪʝ, 

ʚʠʜʞʝʪ ʧʦʛʦʜʳ ʠ ʩʙʦʨ ʠ ʩʫʤʤʘʨʠʟʘʮʠʷ ʦʪʟʳʚʦʚ. ʊʘʢʦʡ ʧʦʨʪʘʣ ʧʦʟʚʦʣʠʣ ʙʳ 

ʫʩʪʨʘʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʘʥʘʣʦʛʘʭ, 

ʧʦʚʳʩʠʪʴ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʨʦʜʝ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʪʝʣʝʡ ʩ ʛʦʨʦʜʩʢʠʤ 
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ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʯʝʨʝʟ ʩʦʚʨʝʤʝʥʥʳʡ, ʘʜʘʧʪʠʚʥʳʡ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩ. ʊʘʢʦʡ ʧʦʨʪʘʣ ʩʪʘʥʝʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ ʠ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʧʦʚʳʩʠʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʧʨʦʩʪʠʪ ʜʦʩʪʫʧ ʢ ʛʦʨʦʜʩʢʠʤ ʩʝʨʚʠʩʘʤ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʝʙ-

ʧʦʨʪʘʣʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʨʦʜʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1) 1) ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʛʦʨʦʜʝ, ʧʨʦʙʢʘʭ, ʦʙʲʝʢʪʘʭ, ʩʪʦʠʤʦʩʪʠ ʪʘʢʩʠ, ʧʦʛʦʜʝ ʠʟ 

ʚʥʝʰʥʠʭ API ʠʣʠ ʯʝʨʝʟ ʧʘʨʩʠʥʛ; 

2) ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʦ ʯʘʩʪʦ ʦʙʥʦʚʣʷʪʴ; 

3) ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʬʠʣʴʪʨʘʮʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ 

ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʜʞʝʪʦʚ, ʛʨʘʬʠʢʦʚ, 

ʢʘʨʪʦʯʝʢ ʦʙʲʝʢʪʦʚ ʠ ʨʘʟʜʝʣʦʚ; 

4) ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʨʦʣʷʤ. 

ʄʦʜʝʣʴ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʜʣʷ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʩʝʨʚʠʩʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʥʘ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ 

ʛʣʘʚʥʳʭ ʧʦʜʩʠʩʪʝʤʳ: ʧʦʜʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʦʜʩʠʩʪʝʤʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʧʦʜʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʜʣʷ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʩʝʨʚʠʩʘʭ 
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ʇʦʜʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʙʦʨ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʰʥʠʭ API, ʥʘʧʨʠʤʝʨ ʩ 

çʗʥʜʝʢʩʘè, ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʩʠʥʛʘ. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʨʦʙʢʘʭ, ʩʦʩʪʦʷʥʠʠ ʧʦʛʦʜʳ, ʮʝʥʘʭ ʥʘ ʪʘʢʩʠ, ʦʪʟʳʚʘʭ ʠ ʦʙʲʝʢʪʘʭ. 

ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʉʋɹɼ 

PostgreSQL. ɹʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʨʦʣʷʭ, ʦʙʲʝʢʪʳ, 

ʤʘʨʰʨʫʪʳ, ʦʮʝʥʢʠ ʠ ʦʪʟʳʚʳ. 

ʇʦʜʩʠʩʪʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ 

ʚʩʶ ʣʦʛʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʜʚʘ ʤʦʜʫʣʷ: ʠʥʪʝʛʨʘʮʠʶ ʠ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ, ʤʦʜʫʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ʄʦʜʫʣʴ ʠʥʪʝʛʨʘʮʠʠ ʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʜʛʦʪʦʚʢʫ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʜʨʫʛʠʭ ʤʦʜʫʣʷʭ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʩʪʨʘʥʠʮʘʭ. ʄʦʜʫʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʩʦʜʝʨʞʘʪ ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʚʠʜʞʝʪʳ ʛʨʘʬʠʢʠ, 

ʩʪʘʪʴʠ, ʘʬʠʰʠ ʠ ʤʘʨʰʨʫʪʳ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʴ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʠ ʦʪʟʳʚʦʚ, 

ʢʦʪʦʨʳʡ ʘʛʨʝʛʠʨʫʝʪ ʦʙʲʝʢʪʳ ʠ ʩʫʤʤʘʨʠʟʫʝʪ ʦʪʟʳʚʳ. 

ʇʦʜʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʫʣʠ: ʤʦʜʫʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ ʠ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ. ʄʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ 

ʩʦʜʝʨʞʘʪ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʆʥ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʘʬʠʰ, ʤʘʨʰʨʫʪʦʚ ʠʣʠ ʦʙʲʝʢʪʦʚ. ʄʦʜʫʣʴ 

ʫʧʨʘʚʣʝʥʠʷ ʘʢʢʘʫʥʪʘʤʠ ʠ ʨʦʣʷʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʠ 

ʘʚʪʦʨʠʟʦʚʳʚʘʪʴʩʷ. ʄʦʜʫʣʴ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʣʠ.  

ʄʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. ɺʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʧʦʜʩʠʩʪʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʉ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʦʙʨʘʟʫʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʩ ʧʦʜʩʠʩʪʝʤʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ 

ʧʦʜʩʠʩʪʝʤʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʪʦ ʝʩʪʴ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʩ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʦʙʥʦʚʣʷʪʴ ʝʝ. ʊʘʢʘʷ ʞʝ ʩʚʷʟʴ ʦʙʨʘʟʫʝʪʩʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʫʧʦʤʷʥʫʪʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʟʘʧʨʦʩʳ ʚ ʧʦʜʩʠʩʪʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʠ ʦʪ ʥʝʝ ʧʨʠʭʦʜʠʪ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʥʘ ʩʪʨʘʥʠʮʝ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʱʠʱʝʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ HTTPS. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʜʣʷ ʘʛʨʝʛʠʦʨʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ. ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʦʩʪʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʯʝʪʳʨʸʭ ʢʣʶʯʝʚʳʭ ʧʦʜʩʠʩʪʝʤ: ʧʦʜʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʙʘʟʘ ʜʘʥʥʳʭ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʧʦʜʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

ʌʫʥʢʮʠʦʥʘʣ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ, ʘ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ð ʦʪ ʧʦʣʫʯʝʥʠʷ ʠʟ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʦʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦʨʪʘʣʘ. 
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ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ [1, 2].  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʧʝʨʝʯʥʷ 

ʀʀ-ʨʝʰʝʥʠʡ, ʫʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʫʯʝʙʥʫʶ ʧʨʘʢʪʠʢʫ ʩʪʫʜʝʥʪʦʚ; ʩʧʦʩʦʙʦʚ ʠ 

ʯʘʩʪʦʪʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ; ʦʪʥʦʰʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʀʀ-ʦʙʨʘʙʦʪʢʠ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʦ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 

ʘʢʪʫʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʦʮʝʥʠʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʨʝʰʝʥʠʠ ʫʯʝʙʥʳʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʥʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ 

ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 40.03.01 ʖʨʠʩʧʨʫʜʝʥʮʠʷ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 40.05.02 ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʦʛʦ 

ʢʫʨʩʘ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

40.04.01 ʖʨʠʩʧʨʫʜʝʥʮʠʷ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʷʟʳʢʦʚ ʠ ʢʫʣʴʪʫʨ 

ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʢʘʣʘʚʨʠʘʪʘ 45.03.02 ʃʠʥʛʚʠʩʪʠʢʘ, 45.03.01 ʌʠʣʦʣʦʛʠʷ, 

42.03.02 ɾʫʨʥʘʣʠʩʪʠʢʘ, 42.03.03 ʀʟʜʘʪʝʣʴʩʢʦʝ ʜʝʣʦ, 54.03.01 ɼʠʟʘʡʥ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ (ʚʩʝʛʦ ʦʧʨʦʰʝʥ 191 ʨʝʩʧʦʥʜʝʥʪ). 

ɺ ʨʘʤʢʘʭ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

ī ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ; 

ī ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʝʡʨʦʩʝʪʷʤʠ; 

ī ʩʧʝʢʪʨ ʥʝʡʨʦʩʝʪʝʚʳʭ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ī ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʮʠʠ ʥʝʡʨʦʩʝʪʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʢʩʪ; 

ī ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʚʳʚʦʜʘʤ, ʬʦʨʤʠʨʫʝʤʳʤ ʥʝʡʨʦʩʝʪʷʤʠ; 

ī ʦʪʥʦʰʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʢ ʚʥʝʜʨʝʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʚ ʨʘʟʣʠʯʥʳʝ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ ʯʘʩʪʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ: 40,31% ʦʧʨʦʰʝʥʥʳʭ 

ʧʨʠʤʝʥʷʶʪ ʥʝʡʨʦʩʝʪʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ; 30,37% ï ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ. 

ʉʫʤʤʘʨʥʦ ʵʪʠ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʶʪ 70,68% ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʥʝʡʨʦʩʝʪʠ ʝʞʝʜʥʝʚʥʦ. ʇʨʦʯʠʝ ʦʪʚʝʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʪʘʢ: 24,08% ï ʧʨʠʤʝʨʥʦ 

ʨʘʟ ʚ ʥʝʜʝʣʶ; 4,19% ï ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ ʤʝʩʷʮ; 0,52% ï ʦʜʠʥ ʨʘʟ ʚ 2 ʤʝʩʷʮʘ, 0,52% 

ï ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʚʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

(99,48%) ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʮʝʣʷʭ. 

ʆʧʨʦʩ ʚʳʷʚʠʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʥʝʡʨʦʩʝʪʠ ʩʨʘʟʫ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʷʭ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ï 76,96% 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï 49,21%, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ï 34,55%, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘ 

ʨʘʙʦʪʝ ï 18,32%. ʉʨʝʜʠ ʩʦʙʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʪʫʜʝʥʪʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʥʝʡʨʦʩʝʪʠ çʜʣʷ ʚʩʝʛʦè ï 1%, çʜʣʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠè ï 

0,52%. ʊʦʣʴʢʦ ʦʜʠʥ ʩʪʫʜʝʥʪ ʦʪʤʝʪʠʣ, ʯʪʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʥʝʡʨʦʩʝʪʠ. ɼʘʥʥʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ, ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʪʨʸʭ. 

ɺʳʷʚʣʝʥ ʨʝʡʪʠʥʛ ʧʦʧʫʣʷʨʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

çɸʣʠʩʘ AIè ï 59,69%; 

ChatGPT ï 54,97%; 

DeepSeek ï 45,55%; 

GigaChat ï 21,47%; 

Grok ï 2,09%; 

Gemini ï 1,57% 

Perplexity ï1,57% 

ʐʝʜʝʚʨʫʤ ï 1,05% 

Kandinsky ï 0,52% 

Qwen ï 0,52% 

Gamma ï 0,52% 

DeepL ï 0,52% 

NanoBanana ï 0,52% 

Claude ï 0,52% 

ʅʠʢʘʢʦʡ ï  0,52% 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ 

ʤʦʜʝʣʠ (LLM) ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʥʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʫʟʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ (ʚʢʣʶʯʘʷ ʶʨʠʜʠʯʝʩʢʠʝ). 

ʇʦ ʚʦʧʨʦʩʫ ʦ ʩʧʦʩʦʙʘʭ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʘʥʘʣʠʟ ʘʥʢʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ 
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ʚʘʨʠʘʥʪʳ: çʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʥʠʡ ʧʦ ʠʟʫʯʘʝʤʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʠ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡè (66,49%) ʠ çʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʥʝʡʨʦʩʝʪʴ çʦʙʲʷʩʥʠʣʘè ʤʥʝ ʧʦʥʷʪʠʷ, 

ʪʝʨʤʠʥʳ, ʩʫʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʠ ʪ.ʧ.è (56,54%). ʆʯʝʥʴ ʯʘʩʪʦ ʨʝʩʧʦʥʜʝʥʪʳ ʫʢʘʟʳʚʘʣʠ ʦʙʘ 

ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ. ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʪʘʢʠʝ ʢʘʢ 

çʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʡè (37,7%), çʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʦʪʚʝʪʘ ʥʘ ʩʝʤʠʥʘʨʩʢʦʤ 

ʟʘʥʷʪʠʠè (32,46%), çʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʦʚ ʵʩʩʝ ʠ ʜʨʫʛʠʭ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡè 

(20,42%). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ   ʥʝʡʨʦʩʝʪʷʤʠ ʧʦʣʴʟʫʶʪʩʷ  9,42% ʦʧʨʦʰʝʥʥʳʭ, ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʪʝʢʩʪʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ï  8,9%. ʉʨʝʜʠ ʩʚʦʠʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥʪʳ 

ʫʢʘʟʳʚʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʘʨʪʠʥʦʢ, ʪʘʢʦʡ ʚʘʨʠʘʥʪ 

ʫʢʘʟʘʣʠ 1,57% ʦʧʨʦʰʝʥʥʳʭ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ 

ʜʦʚʝʨʠʷ ʩʪʫʜʝʥʪʦʚ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʥʝʡʨʦʩʝʪʷʤʠ, ʠ ʩʪʝʧʝʥʠ 

ʢʨʠʪʠʯʥʦʩʪʠ ʠʭ ʚʦʩʧʨʠʷʪʠʷ. ɺ ʨʘʤʢʘʭ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʘʤ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʮʝʥʠʪʴ ʨʷʜ ʫʪʚʝʨʞʜʝʥʠʡ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 10 (0 ï çʘʙʩʦʣʶʪʥʦ ʥʝ 

ʩʦʛʣʘʩʝʥè, 10 ï çʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʝʥè). ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ: 

ʦʥʠ ʥʝ ʩʢʣʦʥʥʳ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʡʨʦʩʝʪʝʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʦʷʚʣʷʷ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʨʠ ʠʭ ʦʮʝʥʢʝ. ʊʘʢ, ʫʪʚʝʨʞʜʝʥʠʝ çʗ ʩʯʠʪʘʶ 

ʚʩʝ ʦʪʚʝʪʳ ʥʝʡʨʦʩʝʪʝʡ ʘʙʩʦʣʶʪʥʦ ʚʝʨʥʳʤʠ ʠ ʢʦʨʨʝʢʪʥʳʤʠè ʧʦʣʫʯʠʣʦ ʩʨʝʜʥʶʶ 

ʦʮʝʥʢʫ 4,65. ʉʨʝʜʥʠʝ ʦʮʝʥʢʠ ʫʪʚʝʨʞʜʝʥʠʡ çʗ ʥʠʢʦʛʜʘ ʥʝ ʧʝʨʝʧʨʦʚʝʨʷʶ ʪʝʢʩʪʳ 

(ʧʨʝʟʝʥʪʘʮʠʠ), ʩʦʟʜʘʥʥʳʝ ʥʝʡʨʦʩʝʪʴʶè ʠ çʅʝʡʨʦʩʝʪʠ ʥʠʢʦʛʜʘ ʥʝ ʦʰʠʙʘʶʪʩʷè, 

ʨʘʚʥʳ 1,92 ʠ 1,67 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʫʪʚʝʨʞʜʝʥʠʷ çʈʝʰʝʥʠʷ ʟʘʜʘʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʝʡ, ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʡ ʧʝʨʝʧʨʦʚʝʨʢʠè ʠ 

çʈʝʰʝʥʠʷ ʟʘʜʘʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʝʡʨʦʩʝʪʷʤʠ, ʯʘʩʪʦ ʙʳʚʘʶʪ ʥʝʢʦʨʨʝʢʪʥʳʤʠ, 

ʦʰʠʙʦʯʥʳʤʠè ʧʦʣʫʯʠʣʠ ʩʨʝʜʥʠʝ ʦʮʝʥʢʠ 8,2 ʠ 7,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʦʚʝʜʸʥʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ 

ʚʳʚʦʜʦʚ ʦ ʭʘʨʘʢʪʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʩʨʝʜʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʳʩʦʢʘʷ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀΆʪʝʭʥʦʣʦʛʠʡ. 
ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʘʢʪʠʚʥʦ ʠ ʨʝʛʫʣʷʨʥʦ ʧʨʠʤʝʥʷʶʪ 

ʥʝʡʨʦʩʝʪʠ. ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʩʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʌʘʢʪ 

ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʚʦʝʥʠʶ ʀʀΆʠʥʩʪʨʫʤʝʥʪʦʚ. 
ʉʪʫʜʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʦ ʠ ʦʙʣʘʜʘʶʪ 

ʙʘʟʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʝʬʣʝʢʩʠʠ: 

ʦʙʫʯʘʶʱʠʝʩʷ ʦʭʦʪʥʦ ʜʝʣʷʪʩʷ ʣʠʯʥʳʤ ʦʧʳʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʫʜʝʥʪʳ ʥʘʟʳʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ 

(LLM) ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ. 
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ɺ-ʪʨʝʪʴʠʭ, ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ. ʈʝʩʧʦʥʜʝʥʪʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩʦʟʥʘʥʥʳʡ ʩʢʝʧʪʠʮʠʟʤ: ʧʦʣʥʦʝ ʜʦʚʝʨʠʝ ʢ ʚʳʚʦʜʘʤ ʥʝʡʨʦʩʝʪʝʡ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ï ʦʧʳʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ 

ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʤʧʪʦʚ (ʟʘʧʨʦʩʦʚ ʢ ʥʝʡʨʦʩʝʪʷʤ), ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʠʚʥʘʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʩʝʪʝʡ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʙʝʟʦʛʦʚʦʨʦʯʥʦʛʦ ʜʦʚʝʨʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʀʀ, ʩʦʟʜʘʸʪ ʟʥʘʯʠʤʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ: ʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʥʝ ʧʨʠʥʠʤʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʣʝʧʫʶ, ʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ ʝʸ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, 

ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʦʮʝʥʠʚʘʪʴ ʣʦʛʠʢʫ ʚʳʚʦʜʦʚ. 

ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʥʘʚʳʢ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ï ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʥʠʡ: 

ʥʘʧʨʠʤʝʨ, ʧʨʝʜʣʘʛʘʪʴ ʩʨʘʚʥʠʚʘʪʴ ʦʪʚʝʪʳ ʥʝʡʨʦʩʝʪʝʡ ʩ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʚʳʷʚʣʷʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʣʠ ʦʰʠʙʢʠ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚʦʟʨʘʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʝʧʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʀʀ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʝʧʷʪʩʪʚʠʝʤ, ʘ ʨʝʩʫʨʩʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʟʥʘʢʦʤʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʨʝʥʠʥʛʠ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʤʧʪʦʚ, 

ʦʙʩʫʞʜʘʪʴ ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʚ ʨʝʰʝʥʠʠ ʫʯʝʙʥʳʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʝʡʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʦʨʛʘʥʠʯʥʦ ʠʥʪʝʛʨʠʨʦʚʘʣʠ 

ʥʝʡʨʦʩʝʪʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʦʜʥʘʢʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʀʀΆʪʝʭʥʦʣʦʛʠʷʤʠ 
ʪʨʝʙʫʝʪ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ɸʢʮʝʥʪ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʘ ʨʘʩʰʠʨʝʥʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʨʘʟʚʠʪʠʠ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʤʧʪʘʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʆɹʆʉʅʆɺɸʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄɽ 

ʋʏɪʊɸ ʀ ʄʆʅʀʊʆʈʀʅɻɸ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ  

ʇʈɽɼ-ʇʈʀʊʀʗ 

 

ʄʢʨʪʯʷʥ ʕ. ʊ., ɻʣʦʪʦʚʘ ʄ. ʀ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʵʪʠʤ ʚʦʟʨʘʩʪʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʙʣʝʤ ʧʦ ʠʭ ʫʯʝʪʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ʆʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʈʫʯʥʦʡ ʫʯʝʪ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʆʰʠʙʢʠ ʧʨʠ ʚʝʜʝʥʠʠ ʟʘʧʠʩʝʡ, 

ʟʘʜʝʨʞʢʠ ʚ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠʚʦʜʷʪ 

ʢ ʧʨʦʩʪʦʷʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ. ʅʘʜʝʞʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʩʙʦʠ ʥʘʨʫʰʘʶʪ ʠʭ 

ʨʘʙʦʪʫ, ʫʚʝʣʠʯʠʚʘʷ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʨʝʩʫʨʩʘ ʫʯʝʪʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, 

ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʠ 

ʫʣʫʯʰʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʘʢʪʠʚʘʤʠ. 

ʀʊ-ʘʢʪʠʚʳ ï ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʣʠʮʝʥʟʠʠ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʋʧʨʘʚʣʝʥʠʝ ʀʊ-ʘʢʪʠʚʘʤʠ ʦʟʥʘʯʘʝʪ 

ʢʦʥʪʨʦʣʴ ʀʊ-ʨʝʩʫʨʩʦʚ ʥʘ ʚʩʸʤ ʠʭ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ [1]. 

ɺ ʈʌ ʫʯʸʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʌʉɹʋ 6/2020, ʪʨʝʙʫʶʱʠʤ 

ʫʯʸʪ ʧʦ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʩ ʦʪʨʘʞʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʠ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʸʪ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʸʪʘ ʚ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʠ. ISO/IEC 19770 

ʧʨʝʜʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʀʊ-ʘʢʪʠʚʘʤʠ, ʚʢʣʶʯʘʷ 

ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʇʆ, ʣʠʮʝʥʟʠʠ ʠ ʤʝʪʘʜʘʥʥʳʝ, ʩʚʷʟʳʚʘʶʱʠʝ ʘʢʪʠʚʳ ʩ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʵʪʘʧʳ: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʟʘʢʫʧʢʘ; 

- ʧʨʠʸʤʢʘ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

- ʵʢʩʧʣʫʘʪʘʮʠʷ; 

- ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʣʠ ʨʝʤʦʥʪ; 

- ʩʧʠʩʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ. 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ ʬʠʢʩʘʮʠʷ ʜʘʥʥʳʭ. ʆʪʩʫʪʩʪʚʠʝ ʩʢʚʦʟʥʦʛʦ ʫʯʸʪʘ 

ʟʘʪʨʫʜʥʷʝʪ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʥʠʤʘʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʤʧʴʶʪʝʨʳ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʩʝʨʚʝʨʥʦʝ ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɼʣʷ ʢʨʫʧʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 
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ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʪʳʩʷʯʘʤʠ ʝʜʠʥʠʮ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ 

ʠʭ ʬʠʟʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [7]. 

ɺ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʫʯʸʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ, ʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʩʤʳʩʣʫ ʥʘʧʨʘʚʣʝʥʠʷ: ʫʯʸʪ ʠ ʤʦʥʠʪʦʨʠʥʛ. ʇʦʜ ʫʯʸʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʝʜʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʝʝʩʪʨʘʭ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʠʤʫʱʝʩʪʚʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʢʫʧʦʢ [8]. ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ [6].  

ʋʯʸʪ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ çʯʪʦ ʝʩʪʴ ʠ ʛʜʝ ʥʘʭʦʜʠʪʩʷè, ʤʦʥʠʪʦʨʠʥʛ ï çʚ 

ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʝʡʯʘʩè. ʆʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ.  

ʎʝʣʷʤʠ ʫʯʸʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʸʞʥʦʡ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʦʩʪʦʝʚ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʣʫʞʙ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʫʭʛʘʣʪʝʨʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʷ [1]. 

ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʨʫʯʥʫʶ, 

ʥʦ ʨʦʩʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ 

[8]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʬʠʣʠʘʣʴʥʦʡ ʩʝʪʴʶ, ʛʜʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʀʊ-ʘʢʪʠʚʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ [3]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʚʳʷʚʣʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʉʠʩʪʝʤʘ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

1ʉ:ʊʆʀʈ 

çʋʧʨʘʚʣʝʥʠʝ 

ʨʝʤʦʥʪʘʤʠ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷè 

ʇʦʣʥʳʡ ʮʠʢʣ ʊʆʠʈ: 

ʧʘʩʧʦʨʪʘ, ʇʇʈ, ʟʘʷʚʢʠ, 

ʥʘʨʷʜʳ, ʘʢʪʳ, ʘʥʘʣʠʪʠʢʘ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʄʊʆ ʠ 

ʪʨʫʜʦʟʘʪʨʘʪ, ʠʥʪʝʛʨʘʮʠʷ ʩ 1ʉ. 

ʋʯʸʪ ʥʘʨʘʙʦʪʢʠ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʡ ʠ ʜʦʧ. 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ 1ʉ. 

ɺʥʝʜʨʝʥʠʝ ʯʝʨʝʟ ʧʘʨʪʥʸʨʘ, ʩʨʦʢʠ ʠ 

ʙʶʜʞʝʪ ʟʘʚʠʩʷʪ ʦʪ ʤʘʩʰʪʘʙʘ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʬʦʢʫʩ ʊʆʠʈ, 

ʩʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ɻʘʣʘʢʪʠʢʘ 

EAM 

ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ ʥʘ ʚʩʝʤ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ, ʧʦʜʜʝʨʞʢʘ 

ʩʪʨʘʪʝʛʠʡ ʊʆʠʈ. 

ɸʥʘʣʠʪʠʢʘ, ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ ERP, ɸʉʋ ʊʇ ʠ 

ʜʠʘʛʥʦʩʪʠʢʦʡ; web-ʢʣʠʝʥʪ, 

ʤʦʜʫʣʴʥʦʩʪʴ. 

ʇʦʜʜʝʨʞʢʘ ʉʋɹɼ, ʚʢʣʶʯʘʷ 

PostgreSQL/Postgres Pro. 

ʌʦʢʫʩ ʥʘ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ; ʩʣʦʞʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠ 

ʥʘʩʪʨʦʡʢʘ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʣʠʮʝʥʟʠʡ, ʮʝʥʳ ʯʘʩʪʦ çʧʦ ʟʘʧʨʦʩʫè. 

ʉʣʦʞʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʪʨʝʙʫʝʪ 

ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦʝʢʪʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
ʉʠʩʪʝʤʘ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɼʠʩʧʝʪʯʝʨ 

ʊʆʠʈ 

ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʊʆʠʈ ʩ ʫʯʸʪʦʤ ʥʘʨʘʙʦʪʢʠ, 

ʧʨʦʩʪʦʝʚ ʠ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ. 

Web ʠ ʤʦʙʠʣʴʥʳʝ ʢʣʠʝʥʪʳ, 

ʦʪʯʸʪʳ ʧʦ ʧʨʦʩʪʦʷʤ, ʟʘʛʨʫʟʢʝ 

ʩʣʫʞʙ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʤʦʜʫʣʷʤʠ çɼʠʩʧʝʪʯʝʨè ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ. 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, 

ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʜʨʫʛʠʭ 

ʘʢʪʠʚʦʚ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʩʦʩʪʘʚ 

ʧʦʩʪʘʚʢʠ; ʥʝʪ ʧʨʦʟʨʘʯʥʦʡ 

çʢʦʨʦʙʦʯʥʦʡè ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ 

ʩʧʨʘʚʦʯʥʠʢʦʚ, ʨʝʛʣʘʤʝʥʪʦʚ, 

ʤʘʨʰʨʫʪʦʚ ʟʘʷʚʦʢ ʠ ʦʙʫʯʝʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ. 

 

ɸʥʘʣʠʟ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʩʪʝʤʳ ç1ʉ:ʊʆʀʈè, 

çɻʘʣʘʢʪʠʢʘ EAMè ʠ çɼʠʩʧʝʪʯʝʨ ʊʆʠʈè ʦʙʣʘʜʘʶʪ ʠʟʙʳʪʦʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʜʣʷ ʫʯʝʪʘ ʀʊ-ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʥʪʫʨ ʊʆʠʈ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʣʠʮʝʥʟʠʶ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʫʯʝʪʫ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ 

ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʫʯʝʪʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʘʤʠ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʳ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʢ ʫʯʸʪʫ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʈʝʰʝʥʠʷ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ / ʆʛʨʘʥʠʯʝʥʠʷ 

ɺʝʙ-

ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

Django + Celery 

ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʠʙʦʨʦʚ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

[5] 

ɻʠʙʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʨʘʟʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʯʝʨʝʟ ʰʘʙʣʦʥʳ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʜʘʥʥʳʭ 

ʧʦ ʨʘʩʧʠʩʘʥʠʶ (Celery). 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʚ 

PostgreSQL. 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʝʢ: Django 

ORM, JSON, REST-ʧʦʜʦʙʥʳʡ 

ʦʙʤʝʥ. 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ IoT-

ʫʩʪʨʦʡʩʪʚʘʭ, ʥʝ ʀʊ-

ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʊʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʘʞʜʳʤ 

ʪʠʧʦʤ ʧʨʠʙʦʨʘ. 

ʅʝʪ ʬʫʥʢʮʠʡ ʫʯʸʪʘ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʢʪʠʚʦʚ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʈʝʰʝʥʠʷ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ / ʆʛʨʘʥʠʯʝʥʠʷ 

ɺʝʙ-ʨʝʩʫʨʩ ʥʘ 

PHP + MySQL 

ʜʣʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʫʯʸʪʘ [4] 

ʇʨʦʩʪʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠ 

ʨʘʟʚʸʨʪʳʚʘʥʠʝ. 

ʋʜʦʙʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʩ 

ʬʦʨʤʘʤʠ ʠ ʦʪʯʸʪʘʤʠ. 

ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ Excel. 

ʇʦʜʭʦʜʠʪ ʜʣʷ ʟʘʤʝʥʳ 

ʨʘʟʨʦʟʥʝʥʥʳʭ Excel-ʬʘʡʣʦʚ. 

ʌʦʢʫʩ ʥʘ ʬʠʥʘʥʩʦʚʳʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʥʝ ʥʘ 

ʪʝʭʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʪ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʘʤʠ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ɼʘʥʥʳʝ ʚʚʦʜʷʪʩʷ ʚʨʫʯʥʫʶ, 

ʙʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ. 

ʂʣʠʝʥʪ-

ʩʝʨʚʝʨʥʘʷ 

ʩʠʩʪʝʤʘ ʥʘ C# ʩ 

ʘʛʝʥʪʘʤʠ ʜʣʷ 

ʇʂ [2] 

ɸʚʪʦʩʙʦʨ ʪʝʭʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ 

ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. 

ʋʜʘʣʸʥʥʦʝ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ (ʵʢʨʘʥ, 

ʧʨʦʮʝʩʩʳ). 

ʌʦʥʦʚʳʡ ʘʛʝʥʪ ʩ ʥʠʟʢʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ. 

ɽʜʠʥʘʷ ʙʘʟʘ ʘʢʪʫʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʊʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʢʣʠʝʥʪʘ ʥʘ 

ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʆʛʨʘʥʠʯʝʥʘ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʚ ʢʨʫʧʥʳʭ 

ʩʝʪʷʭ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ Windows (C#, 

.NET). 

ʅʝʪ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, ʜʦʩʪʫʧ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʜʝʩʢʪʦʧ. 

 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʨʝʰʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 

ʨʝʰʝʥʠʷ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ: 

- ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʘʛʝʥʪʘʤʠ (ʘʛʝʥʪʳ ʩʦʙʠʨʘʶʪ ʪʦʯʥʳʝ 

ʜʘʥʥʳʝ ʠ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʥʦ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʢʠ ʇʆ ʥʘ 

ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʯʪʦ ʩʣʦʞʥʦ ʚ ʟʘʱʠʱʝʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʨʝʜʘʭ). 

- ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʣʦʛʠʢʦʡ 

(ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. ʅʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ 

ʢʣʠʝʥʪʩʢʦʛʦ ʇʆ, ʥʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʘ 

ʠ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʨʫʯʥʦʛʦ ʚʚʦʜʘ). 

- ʛʠʙʨʠʜʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (ʢʦʤʙʠʥʠʨʫʝʪ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʘʛʝʥʪʳ/ʩʢʨʠʧʪʳ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʠ ʛʠʙʢʦʩʪʴʶ ʜʣʷ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ). 

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ (PHP, Python, C#, HTML/JS) ʠ 

ʨʝʣʷʮʠʦʥʥʳʝ ʉʋɹɼ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʝʜʝʥʠʝ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʝʨʚʝʨʥʦʡ ʠ 

ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʩʪʝʢ. 
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ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʝʢʪʝ ʩʝʨʚʝʨʥʘʷ ʣʦʛʠʢʘ ʩʪʨʦʠʪʩʷ ʥʘ ʢʦʤʙʠʥʘʮʠʠ 

Python ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ PHP ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ HTTP-

ʟʘʧʨʦʩʘʤʠ ʠ ʩʝʩʩʠʷʤʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʣʷʮʠʦʥʥʘʷ 

ʉʋɹɼ MySQL, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ HTML, CSS ʠ JavaScript 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ UI-ʬʨʝʡʤʚʦʨʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʜʠʥʘʤʠʯʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʜʦʩʪʫʧʥʳʡ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʙʝʟ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʇʆ. ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʤʧʦʨʪʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʚʳʷʚʣʷʝʪ ʪʨʝʥʜʳ ʫʭʫʜʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʦʛʥʦʟʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʦʣʝʚʘʷ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ɺʳʙʨʘʥʥʘʷ ʚʝʙ-ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʫʧʨʦʱʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʥʝ ʥʘ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʫʯʸʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʀʊ-ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʀʟʙʳʪʦʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ 

ʩʥʠʞʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʤʢʘʭ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ 

ʩʧʝʮʠʬʠʢʫ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʠ ʟʘʪʨʘʪ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

2. ITAM: ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʘʢʪʠʚʘʤʠ, ʢʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʵʪʘʧʳ ʚʥʝʜʨʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.inframanager.ru/library/about-methodology/itam-zadachi-upravleniya-it-

aktivami/ ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.09.2025 

3. ɼʴʷʢʦʥʦʚ ɺ. ʉ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʠ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ / ɺ. ʉ. ɼʴʷʢʦʥʦʚ // ɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʜʝʢʘʜʘ : 

ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʰʢʦʣʳ-

ʩʝʤʠʥʘʨʘ, ɸʣʫʰʪʘ, 26 ʩʝʥʪʷʙʨʷ ï 02 2020 ʛʦʜʘ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ "ʇʝʨʦ", 

2020. ï ʉ. 43-49. ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.10.2025 

4. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʀʊ-ʘʢʪʠʚʦʚ: ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ 

ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://habr.com/ru/companies/simpleone/articles/866940/ ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

10.09.2025 

5. ʃʫʢʴʷʥʯʠʢʦʚ ɺ. ɺ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʨʝʩʫʨʩʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʸʪʘ / ɺ. ɺ. ʃʫʢʴʷʥʯʠʢʦʚ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ. ï 2023. ï ʊ. 3, ˉ 

6(63). ï ʉ. 877-882 ï ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.10.2025 

https://www.inframanager.ru/library/about-methodology/itam-zadachi-upravleniya-it-aktivami/
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ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀʅʎʀɼɽʅʊʆɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄɸʍ 

 

ʄʦʚʯʘʥ ɸ.ɸ., ɹʫʨʴʢʦʚʘ ɽ.ɺ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʅʘ ʬʦʥʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ) ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʟʘʱʠʱʸʥʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʸʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ, 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʜʦʩʪʫʧʫ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ð ʚʢʣʶʯʘʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʣʠʝʥʪʦʚ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʩʣʫʞʝʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʚ ʨʘʤʢʘʭ ɸʉ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʢʦʤʧʘʥʠʠ InfoWatch, ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʯʠʩʣʘ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ [1]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʠʧʘʤ ʠʥʮʠʜʝʥʪʦʚ: 

ʈʦʩʩʠʷ, 2023-2024 ʛʛ. 

ɺ 2023 ʛʦʜʫ ʜʦʣʷ ʫʪʝʯʝʢ, ʚʳʟʚʘʥʥʳʭ ʚʥʝʰʥʠʤʠ ʢʠʙʝʨʘʪʘʢʘʤʠ, ʩʦʩʪʘʚʠʣʘ 

74,7 %, ʘ ʚ 2024 ʛʦʜʫ ð 70,1 %, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʪʠʧ ʠʥʮʠʜʝʥʪʦʚ 

ʜʦʤʠʥʠʨʫʶʱʠʤ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʥʘʭʦʜʷʪʩʷ ʫʤʳʰʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʥʘʨʫʰʠʪʝʣʝʡ: ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʯʠʩʣʦ ʫʪʝʯʝʢ ʩʦʩʪʘʚʠʣ 17,3 % ʚ 2023 ʛʦʜʫ ʠ 

ʚʳʨʦʩ ʜʦ 18,5 % ʚ 2024 ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʠʥʮʠʜʝʥʪʳ, ʚʳʟʚʘʥʥʳʝ ʩʣʫʯʘʡʥʳʤʠ 

ʦʰʠʙʢʘʤʠ ʧʝʨʩʦʥʘʣʘ, ʦʩʪʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ð ʚʩʝʛʦ 0,6 % ʟʘ ʜʚʘ ʛʦʜʘ. 
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ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʥʘʣʠʟ ʠʥʮʠʜʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʤ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʫʷʟʚʠʤʦʩʪʠ, ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ. 

ʀʥʮʠʜʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ð ʵʪʦ ʩʦʙʳʪʠʝ ʠʣʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʥʘʨʫʰʘʶʱʠʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʭ ʥʘʨʫʰʠʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʥʮʠʜʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʘʢ ʚʥʝʰʥʠʤʠ 

(ʢʠʙʝʨʘʪʘʢʠ, ʬʠʰʠʥʛ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʷʟʚʠʤʦʩʪʝʡ), ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʰʠʙʢʠ ʧʨʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʠ, ʥʘʨʫʰʝʥʠʝ ʧʦʣʠʪʠʢ ʀɹ). 

ɸʥʘʣʠʟ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʙʳʪʠʡ, ʥʘʨʫʰʘʶʱʠʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʛʨʦʞʘʶʱʠʭ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ð ʥʝ ʪʦʣʴʢʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʬʘʢʪ ʥʘʨʫʰʝʥʠʷ, 

ʥʦ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʤʘʩʰʪʘʙ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ ʘʪʘʢʠ, ʚʳʷʚʠʪʴ 

ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʚʪʦʨʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʝʜʠʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʚʳʷʚʣʝʥʠʶ, ʨʝʛʠʩʪʨʘʮʠʠ, ʘʥʘʣʠʟʫ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʨʫʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ɻʆʉʊ ʈ 59712ï2022 çɿʘʱʠʪʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʥʮʠʜʝʥʪʘʤʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʥʮʠʜʝʥʪʳè. ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʬʦʨʤʘʣʠʟʫʝʪ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘʤʠ: ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ. ʆʥ 

ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ɸʉ, ʛʜʝ ʢʘʞʜʳʡ ʠʥʮʠʜʝʥʪ 

ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʩʙʦʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠʣʠ 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ɻʆʉʊ ʈ 

ʀʉʆ/ʄʕʂ ʊʆ 18044ï2007 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʝʥʝʜʞʤʝʥʪ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè. ɺ ʥʸʤ ʩʦʜʝʨʞʘʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʦʙʨʘʙʦʪʢʠ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʀɹ ð ʙʫʜʴ ʪʦ IT-ʩʣʫʞʙʳ, ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʤʘʥʜʳ SOC. ʉʪʘʥʜʘʨʪ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʸʪʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʇʨʠʢʘʟ ʌʉɹ ʈʦʩʩʠʠ ʦʪ 06.05.2019 ˉ 196, 

ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʠʙʝʨʘʪʘʢ, ʘ ʪʘʢʞʝ ʢ 
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ʧʦʨʷʜʢʫ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ. ɼʦʢʫʤʝʥʪ ʦʙʷʟʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʝʜʨʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʝʨʘʪʠʚʥʦ 

ʬʠʢʩʠʨʦʚʘʪʴ ʘʥʦʤʘʣʠʠ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʥʮʠʜʝʥʪʳ ʧʦ ʫʨʦʚʥʶ ʩʝʨʴʸʟʥʦʩʪʠ ʠ 

ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʨʠ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ð ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʤʘʩʰʪʘʙ 

ʫʱʝʨʙʘ. ʇʨʠʢʘʟ ʈʦʩʢʦʤʥʘʜʟʦʨʘ ʦʪ 14.11.2022 ˉ 187 ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʩ ʦʧʝʨʘʪʦʨʘʤʠ ʚ ʨʘʤʢʘʭ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ 

ʠʥʮʠʜʝʥʪʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʙʦʪʢʠ ʇɼʥ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʶʙʦʝ ʥʘʨʫʰʝʥʠʝ, 

ʟʘʪʨʘʛʠʚʘʶʱʝʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ, ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʠ ʫʩʪʨʘʥʝʥʦ, ʥʦ ʠ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ð ʩʦʦʙʱʝʥʦ ʚ ʥʘʜʟʦʨʥʳʡ ʦʨʛʘʥ. 

ʀʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʮʠʜʝʥʪʦʚ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʮʠʜʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢ ʫʛʨʦʟʳ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʜʝʣʷʶʪ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʠʥʮʠʜʝʥʪʳ. ʂ ʚʥʝʰʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʘʪʘʢʠ, ʠʩʭʦʜʷʱʠʝ ʠʟʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʭʘʢʝʨʩʢʠʭ ʛʨʫʧʧ, ʤʘʩʩʦʚʳʝ ʢʘʤʧʘʥʠʠ ʬʠʰʠʥʛʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʨʝʟ 

ʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʝ ʩʘʡʪʳ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʧʫʙʣʠʯʥʦ 

ʜʦʩʪʫʧʥʳʭ ʩʝʨʚʠʩʘʭ. ɺʥʫʪʨʝʥʥʠʝ ʠʥʮʠʜʝʥʪʳ, ʥʘʧʨʦʪʠʚ, ʚʦʟʥʠʢʘʶʪ ʚʥʫʪʨʠ 

ʧʝʨʠʤʝʪʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʚʷʟʘʥʳ ʣʠʙʦ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ð ʥʘʧʨʠʤʝʨ, 

ʦʰʠʙʢʘʤʠ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʩʣʫʯʘʡʥʦʡ ʦʪʧʨʘʚʢʦʡ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʪʨʝʪʴʝʤʫ ʣʠʮʫ, ð ʣʠʙʦ ʩ ʫʤʳʰʣʝʥʥʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʨʘʞʘ ʜʘʥʥʳʭ, ʩʘʙʦʪʘʞ ʠʣʠ ʧʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʢʫʨʝʥʪʘʤ. 

ʆʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ. ʀʥʮʠʜʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʟʘʨʘʞʝʥʠʝ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʪʨʦʷʥʘʤʠ-ʰʠʬʨʦʚʘʣʴʱʠʢʘʤʠ), 

ʥʘ ʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʧʦʜʤʝʥʘ ʤʘʨʰʨʫʪʦʚ, ʧʝʨʝʭʚʘʪ ʪʨʘʬʠʢʘ, ʘʪʘʢʠ ʪʠʧʘ 

çʯʝʣʦʚʝʢ ʧʦʩʝʨʝʜʠʥʝè), ʣʠʙʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʢʪʠʚʳ ð ʙʘʟʳ ʜʘʥʥʳʭ, 
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ʬʘʡʣʦʚʳʝ ʭʨʘʥʠʣʠʱʘ, ʫʯʸʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʤ ʘʢʢʘʫʥʪʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʧʦʣʥʦʡ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʚʩʝʡ ʀʊ-ʩʨʝʜʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʪʨʝʤʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ, ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ. ʅʘʨʫʰʝʥʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ 

ʜʘʥʥʳʤʠ ð ʥʘʧʨʠʤʝʨ, ʫʪʝʯʢʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʦʚ. ʇʦʜʨʳʚ 

ʮʝʣʦʩʪʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠʣʠ ʧʦʜʜʝʣʢʫ 

ʜʘʥʥʳʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʚ ʬʠʥʘʥʩʦʚʳʭ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ɸ 

ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ð ʨʝʟʫʣʴʪʘʪ DDoS-ʘʪʘʢʠ ʠʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʙʦʷ ð 

ʥʘʨʫʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ, ʜʝʣʘʷ ʩʝʨʚʠʩʳ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [2]. 

ʇʦ ʩʪʝʧʝʥʠ ʢʨʠʪʠʯʥʦʩʪʠ ʠʥʮʠʜʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʫʩʣʦʚʥʳʝ ʛʨʫʧʧʳ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʝʜʠʥʠʯʥʳʝ ʧʦʧʳʪʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚ 

ʠʣʠ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʘʥʪʠʚʠʨʫʩʘ, ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʶʪ ʵʢʩʪʨʝʥʥʦʛʦ 

ʚʤʝhʘʪʝʣʴʩʪʚʘ, ʥʦ ʚʩʸ ʨʘʚʥʦ ʧʦʜʣʝʞʘʪ ʨʝʛʠʩʪʨʘʮʠʠ. ɿʥʘʯʠʤʳʝ ʠʥʮʠʜʝʥʪʳ ʫʞʝ 

ʚʣʠʷʶʪ ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ: ʥʘʧʨʠʤʝʨ, ʯʘʩʪʠʯʥʘʷ ʧʦʪʝʨʷ ʜʘʥʥʳʭ, ʚʨʝʤʝʥʥʳʡ 

ʧʨʦʩʪʦʡ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʠʣʠ ʢʦʤʧʨʦʤʝʪʘʮʠʷ ʫʯʸʪʥʦʡ ʟʘʧʠʩʠ ʨʷʜʦʚʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ. ʂʨʠʪʠʯʝʩʢʠʝ ʠʥʮʠʜʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʫʶ ʫʛʨʦʟʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ð ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʘʩʩʦʚʘʷ ʫʪʝʯʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʣʥʳʡ ʚʳʚʦʜ ʠʟ ʩʪʨʦʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʣʠ ʢʨʘʞʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ, ʩʧʦʩʦʙʥʘʷ ʧʦʜʦʨʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. 

ʅʘʣʠʯʠʝ ʫʤʳʩʣʘ. ʅʘʤʝʨʝʥʥʳʝ ʠʥʮʠʜʝʥʪʳ ʩʦʚʝʨʰʘʶʪʩʷ ʩʦʟʥʘʪʝʣʴʥʦ: 

ʩʦʪʨʫʜʥʠʢ, ʥʝʜʦʚʦʣʴʥʳʡ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, ʤʦʞʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʙʘʟʫ ʢʣʠʝʥʪʦʚ ʠ 

ʧʝʨʝʜʘʪʴ ʝʸ ʥʦʚʦʤʫ ʨʘʙʦʪʦʜʘʪʝʣʶ; ʚʥʝʰʥʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʚʥʝʜʨʷʝʪ ʰʧʠʦʥʩʢʦʝ ʇʆ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʫʯʘʡʥʳʝ 

ʠʥʮʠʜʝʥʪʳ, ʥʘʧʨʦʪʠʚ, ʧʨʦʠʩʭʦʜʷʪ ʙʝʟ ʟʣʦʛʦ ʫʤʳʩʣʘ ð ʥʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦ ʦʰʠʙʢʝ ʟʘʛʨʫʞʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʡ ʦʪʯʸʪ ʚ ʦʙʱʝʜʦʩʪʫʧʥʦʝ ʦʙʣʘʯʥʦʝ 

ʭʨʘʥʠʣʠʱʝ ʠʣʠ ʧʦʜʢʣʶʯʘʝʪ ʟʘʨʘʞʸʥʥʫʶ ʬʣʝʰʢʫ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʢʦʤʧʴʶʪʝʨʫ. ʍʦʪʷ ʤʦʪʠʚʘʮʠʷ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʩʝʨʴʸʟʥʳʤʠ, ʯʝʤ ʧʨʠ ʫʤʳʰʣʝʥʥʦʡ ʘʪʘʢʝ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʦʙʳʪʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ. ʂʣʶʯʝʚʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (SIEM), 

ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IDS/IPS), ʘʥʪʠʚʠʨʫʩʥʳʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʣʦʛ-ʘʥʘʣʠʪʠʢʘ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʠʚʳʯʥʳʭ ʧʘʪʪʝʨʥʦʚ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʩʠʩʪʝʤ ʤʦʛʫʪ 

ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʥʘʯʘʣʝ ʠʥʮʠʜʝʥʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ 

ʘʫʜʠʪʳ, ʩʢʘʥʠʨʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʦʧʨʦʩʳ ʧʝʨʩʦʥʘʣʘ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʙʨʘʱʝʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʀɹ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʥʮʠʜʝʥʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʩʙʦʨ ʣʦʛʦʚ ʠʟ ʪʝʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 
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[3]. ʉʨʝʜʠ ʥʠʭ ð ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (NGFW), ʪʘʢʠʝ ʢʘʢ 

ʨʝʰʝʥʠʷ ʦʪ Check Point ʠ Fortinet, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʘʭ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʩʢʘʥʝʨʳ ʫʷʟʚʠʤʦʩʪʝʡ: ʦʩʦʙʝʥʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥ PT Scanner, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ çPositive Technologiesè, ʘ 

ʪʘʢʞʝ OpenVAS, ʢʦʪʦʨʳʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʦʪʢʨʳʪʦʩʪʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʣʦʢʘʣʴʥʳʭ ʀɹ-ʩʠʩʪʝʤʘʭ. ɼʣʷ ʟʘʱʠʪʳ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʚ ʈʦʩʩʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʜʝʡʩʪʚʫʶʪ PT Application Firewall ð ʝʱʸ ʦʜʠʥ ʧʨʦʜʫʢʪ ʦʪ 

çPositive Technologiesè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʛʫʣʷʪʦʨʦʚ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʣʘʪʬʦʨʤ. ɸʥʘʣʠʟ ʩʝʪʝʚʦʛʦ 

ʪʨʘʬʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʘʟʝ 

NetFlow/IPFIX, ð ʥʘʧʨʠʤʝʨ, Flowmon ʠʣʠ Cisco StealthWatch, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʘʨʫʙʝʞʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʥʠ ʦʩʪʘʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚ ʢʨʫʧʥʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʩʝʪʷʭ. ʆʪʜʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʥʪʨʦʣʣʝʨʳ ʜʦʤʝʥʘ Active 

Directory, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ ʠ 

ʬʠʢʩʠʨʫʶʪ ʢʣʶʯʝʚʳʝ ʩʦʙʳʪʠʷ: ʧʦʧʳʪʢʠ ʚʭʦʜʘ, ʠʟʤʝʥʝʥʠʷ ʧʨʘʚ, ʜʦʩʪʫʧ ʢ 

ʨʝʩʫʨʩʘʤ ʠ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ NGFW ʟʘʬʠʢʩʠʨʦʚʘʣ ʧʦʧʳʪʢʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʚʝʩʪʥʦʡ ʫʷʟʚʠʤʦʩʪʠ, ʘ PT 

Scanner ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʸ ʥʘʣʠʯʠʝ ʥʘ ʮʝʣʝʚʦʤ ʭʦʩʪʝ, ʵʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʝ ʢʦʤʧʨʦʤʝʪʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, WAF 

ʩʧʦʩʦʙʝʥ ʚʳʷʚʠʪʴ ʚʨʝʜʦʥʦʩʥʳʝ HTTP-ʟʘʧʨʦʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ, ʘ ʘʥʘʣʠʟʘʪʦʨʳ ʪʨʘʬʠʢʘ ð ʦʙʥʘʨʫʞʠʪʴ ʘʥʦʤʘʣʴʥʳʝ ʧʦʪʦʢʠ 

ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʦʟʤʦʞʥʫʶ ʫʪʝʯʢʫ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʙʳʪʠʷ ʠʟ Active 

Directory ʧʦʤʦʛʘʶʪ ʚʳʷʚʣʷʪʴ ʚʥʫʪʨʝʥʥʠʝ ʫʛʨʦʟʳ: ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʥʝʫʜʘʯʥʳʝ 

ʧʦʧʳʪʢʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʦʜʢʣʶʯʝʥʠʝ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʠʣʠ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʭ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʩʪʝʢ ELK (Elasticsearch, Logstash, Kibana), ʥʘʩʪʨʘʠʚʘʷ ʝʛʦ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʪʠʧ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʘʚʣʷʣ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʪʜʝʣʴʥʳʝ ʠʣʠ 

ʣʦʛʠʯʝʩʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʠʥʜʝʢʩʳ. ʕʪʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʢ ʯʝʨʝʟ ʛʠʙʢʫʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ Logstash ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʣʴʪʨʦʚ ʠ ʢʣʦʥʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ, 

ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʩʢʨʠʧʪʦʚ, ʥʦʨʤʘʣʠʟʫʶʱʠʭ ʩʳʨʳʝ ʣʦʛʠ ʧʝʨʝʜ 

ʦʪʧʨʘʚʢʦʡ ʚ Elasticsearch. ʇʦʜʦʙʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʧʦʠʩʢ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʶ, ʥʦ ʠ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʙʳʪʠʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʧʨʦʩʪʦ ʨʝʘʢʪʠʚʥʳʡ, ʥʦ ʠ ʧʨʦʘʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʨʦʩʩʠʡʩʢʦʤ ʩʝʛʤʝʥʪʝ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʮʠʜʝʥʪʦʚ ʀɹ ʤʦʛʫʪ ʙʳʪʴ ʢʨʘʡʥʝ ʩʝʨʴʸʟʥʳʤʠ. 

ʅʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʩʪʦʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʪʝʨʝ ʠʣʠ ʠʩʢʘʞʝʥʠʶ 

ʜʘʥʥʳʭ. ʌʠʥʘʥʩʦʚʳʝ ʠʟʜʝʨʞʢʠ ʚʢʣʶʯʘʶʪ ʧʨʷʤʳʝ ʫʙʳʪʢʠ (ʭʠʱʝʥʠʝ ʩʨʝʜʩʪʚ, 

ʚʳʢʫʧ ʧʨʠ ʘʪʘʢʘʭ-ʚʳʤʦʛʘʪʝʣʴʩʪʚʘʭ), ʟʘʪʨʘʪʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʰʪʨʘʬʳ ʟʘ ʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʧʦ ʟʘʱʠʪʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ), ʘ ʪʘʢʞʝ ʩʫʜʝʙʥʳʝ ʠʟʜʝʨʞʢʠ. ʈʝʧʫʪʘʮʠʦʥʥʳʡ ʫʱʝʨʙ 

ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʝʪʩʷ ʝʱʸ ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ: ʧʦʪʝʨʷ ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ, 

ʧʘʨʪʥʸʨʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʪʘʢʠʝ ʠʥʮʠʜʝʥʪʳ 

ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ, ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʢʪʠʚʳ, 

ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʦʪʨʘʩʣʷʭ (ʵʥʝʨʛʝʪʠʢʘ, 

ʪʨʘʥʩʧʦʨʪ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ) ʩʧʦʩʦʙʥʦ ʧʦʚʣʝʯʴ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʝ 

ʥʘ ʠʥʮʠʜʝʥʪʳ ʀɹ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʥʘʜʸʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʠʥʬʦʨʤʘʮʠʠè (ʫʪʚ. ʌʉʊʕʂ ʈʦʩʩʠʠ 05.02.2021) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
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ʄʆʅʀʊʆʈʀʅɻ ʀ ʈɸʉʇʆɿʅɸɺɸʅʀɽ ʆɹʒɽʂʊʆɺ ʅɸ ʆʉʅʆɺɽ 

ɹɽʉʇʈʆɺʆɼʅʓʍ ʉɽʊɽʁ: ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʆɹʃɸʉʊɽʁ 

ʇʈʀʄɽʅɽʅʀʗ 

 

ʄʦʚʯʘʥ ɸ.ɸ., ʉʘʨʘʡʢʠʥ ɸ.ʀ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʏʫʛʫʥʢʠʥʘ ɸ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʵʧʦʭʫ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.11 ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʦʣʴ Wi-Fi ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ʊʝʭʥʦʣʦʛʠʷ Wi-Fi Sensing, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʙʥʘʨʫʞʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ ʠ ʜʘʞʝ ʦʮʝʥʢʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ [1]. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʩʝʥʩʦʨʥʫʶ 

ʩʠʩʪʝʤʫ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʰʝʥʠʡ [2]. 

ʉʪʨʝʤʠʪʝʣʴʥʘʷ ʵʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʙʳʩʪʨʦ 

ʨʘʩʪʫʱʝʛʦ ʩʧʝʢʪʨʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ Wi-Fi 

Sensing ʠ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʚʳʟʦʚʦʚ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʘʪʝʥʪʥʦʡ ʠ ʥʘʫʯʥʦʡ ʙʘʟʳ. ʀʩʩʣʝʜʦʚʘʥʦ ʩʚʳʰʝ 250 

ʧʘʪʝʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʟʘ ʧʝʨʠʦʜ 2018ï2025 ʛʛ., 

ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʢʣʶʯʝʚʳʤ ʟʘʧʨʦʩʘʤ çWi-Fi sensingè, çWLAN sensingè ʚ ʙʘʟʘʭ 

ʜʘʥʥʳʭ Lens.org ʠ Google Scholar. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʤ ʩʭʝʤʫ ʵʚʦʣʶʮʠʠ Wi-Fi 

Sensing, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʰʣʘ ʧʫʪʴ ʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ CSI-

ʘʥʘʣʠʟʘ ʚ 2015ï2018 ʛʦʜʘʭ ʜʦ ʬʘʟʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʢ 2025 ʛʦʜʫ [3]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʕʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi Sensing 
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ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʨʤʘʪʠʚʥʦʡ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ.  

ʕʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʮʝʩʩʳ ʝʸ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʙʳʩʪʨʦ ʨʘʩʪʫʱʝʛʦ ʩʧʝʢʪʨʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʟʚʘʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ Wi-Fi Sensing ʧʦ ʢʣʶʯʝʚʳʤ ʩʝʢʪʦʨʘʤ ï ʦʪ ʙʳʪʦʚʳʭ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʦ ʤʝʜʠʮʠʥʩʢʠʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʷ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʚ ʢʘʞʜʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʚʳʷʚʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [4, 

5], ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʠʰʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʝʡ Wi-Fi Sensing, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʝʡ Wi-Fi Sensing 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ Wi-Fi Sensing ʧʦ ʩʝʢʪʦʨʘʤ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ, ʦʪʨʘʞʘʷ 

ʝʸ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠʟ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʚ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʩʪʨʦʝʥʘ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ 

ʧʨʠʥʮʠʧʫ ʠ ʦʭʚʘʪʳʚʘʝʪ ʩʝʤʴ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʝʛʤʝʥʪ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ, ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʪʨʫʢʪʫʨʘ 

ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʤʘʩʩʦʚʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʠʩʪʝʤ. 

ɹʳʪʦʚʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʩʝʢʪʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ, ʛʜʝ ʢʣʶʯʝʚʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ 

ʧʨʦʩʪʦʪʘ ʠʥʪʝʛʨʘʮʠʠ. ɼʣʷ ʵʪʠʭ ʩʝʢʪʦʨʦʚ ʯʘʩʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ 
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RSSI, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ [4 ï 6] ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʩʚʝʱʝʥʠʷ ʠʣʠ ʧʦʜʩʯʸʪʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʘʥʘʣʠʪʠʢʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 

ʨʠʪʝʡʣʝ, ʦʧʪʠʤʠʟʘʮʠʠ ʦʬʠʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʪʠʥʠʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʛʜʝ ʙʝʩʢʦʥʪʘʢʪʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʝʨʝʭʦʜ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʬʝʨʫ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ. ɺ ʪʝʣʝʤʝʜʠʮʠʥʝ Wi-Fi Sensing ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʞʠʟʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʘʮʠʝʥʪʦʚ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʠ ʜʣʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʴʥʳʤʠ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚ ʦʧʘʩʥʳʝ ʟʦʥʳ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʙʣʶʜʝʥʠʷ 

ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 

ʂʨʠʪʠʯʝʩʢʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ 

ʪʨʝʙʦʚʘʪʝʣʴʥʳʡ ʩʝʛʤʝʥʪ ʚʥʝʜʨʝʥʠʷ. ʉʧʘʩʘʪʝʣʴʥʳʝ ʩʣʫʞʙʳ ʠʩʧʦʣʴʟʫʶʪ 

ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʣʶʜʝʡ ʧʦʜ ʟʘʚʘʣʘʤʠ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʠ 

ʧʦʞʘʨʘʭ, ʚʦʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ï ʜʣʷ ʩʢʨʳʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʟʚʝʜʢʠ. ɺ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ Wi-Fi Sensing ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʳ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʯʝʙʥʳʭ ʩʨʝʜ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʤʝʪʨʠʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʠ ʚʳʷʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ï ʦʪ ʧʨʦʩʪʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʚʝʜʝʥʠʷ, ʦʪ ʙʳʪʦʚʳʭ 

ʨʝʰʝʥʠʡ ʢ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʩʠʩʪʝʤʘʤ. ʂʘʞʜʳʡ ʩʝʢʪʦʨ ʧʨʝʜʲʷʚʣʷʝʪ 

ʫʥʠʢʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ, ʟʘʜʝʨʞʢʘʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʤʝʨʘʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. 

ɹʫʜʫʱʝʝ ʨʘʟʚʠʪʠʝ Wi-Fi Sensing ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʪʨʝʥʜʘʤʠ: 

ï ʀʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʧʝʨʠʬʝʨʠʠ (Edge AI). ʇʝʨʝʥʦʩ ʘʣʛʦʨʠʪʤʦʚ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʦʫʪʝʨʳ ʠ 

ʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʩʦʢʨʘʪʠʪ ʟʘʜʝʨʞʢʠ, ʩʥʠʟʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ ʠ 

ʧʦʚʳʩʠʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʤʠʥʠʤʠʟʠʨʫʷ ʧʝʨʝʜʘʯʫ ʩʳʨʳʭ ʜʘʥʥʳʭ. 

ï ʈʘʟʚʠʪʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʙʣʦʢʘʤʠ ʜʣʷ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ 

Wi-Fi Sensing, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʩʪʨʘʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ï ʂʦʥʚʝʨʛʝʥʮʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. Wi-Fi Sensing ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʞʝʩʪʦʚ ʚ 
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ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʙʝʩʰʦʚʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ 

ʮʠʬʨʦʚʳʭ ʩʨʝʜʘʭ. 

ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʯʝʩʢʠʭ ʨʘʤʦʢ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʋʩʧʝʭ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʸ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦ ʠ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʦʪʢʨʳʪʦʛʦ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʨʝʛʫʣʷʪʦʨʘʤʠ ʠ 

ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʊʝʭʥʦʣʦʛʠʷ Wi-Fi Sensing ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʦʱʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʩʧʦʩʦʙʥʳʡ ʠʟʤʝʥʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʰʠʨʦʪʫ 

ʧʦʪʝʥʮʠʘʣʘ ʪʝʭʥʦʣʦʛʠʠ ï ʦʪ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʳʪʫ ʜʦ 

ʨʝʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʤʝʜʠʮʠʥʝ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɼʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʥʩʦʣʠʜʘʮʠʠ ʫʩʠʣʠʡ ʧʦ ʪʨʸʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʘʣʛʦʨʠʪʤʦʚ Edge AI; ʬʦʨʩʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʠʘʣʦʛʘ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʪʠʯʝʩʢʠʭ ʨʘʤʦʢ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ ʫʩʣʦʚʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ Wi-Fi Sensing ʠʤʝʝʪ ʚʩʝ ʰʘʥʩʳ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʬʦʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʯʝʣʦʚʝʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʙʫʜʫʱʝʛʦ. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ IT -ʇʃɸʊʌʆʈʄʓ ɼʃʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʇʈʆɽʂʊʅʓʍ ʂʆʄɸʅɼ ʉ ʉʀʉʊɽʄʆʁ ʈɽʂʆʄɽʅɼɸʎʀʁ 

 

ʄʫʢʘʰʦʚ ʊ.ʂ., ʋʰʘʢʦʚʘ ʄ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ. ʋʩʧʝʭ ʣʶʙʦʛʦ IT-ʧʨʦʝʢʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʣʘʞʝʥʥʦʩʪʠ 

ʢʦʤʘʥʜʳ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʥʘʚʳʢʦʚ, ʦʧʳʪʘ ʠ ʨʦʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʢʦʤʘʥʜʝ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ 

ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ [1]. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ IT-ʧʣʘʪʬʦʨʤʳ ʠ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʦʩʪʠʪʴ ʧʦʠʩʢ ʠ ʧʦʜʙʦʨ ʢʘʥʜʠʜʘʪʦʚ. ʅʘ ʪʘʢʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ, ʫʢʘʟʳʚʘʷ ʩʚʦʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʧʳʪ ʨʘʙʦʪʳ ʠ ʠʥʪʝʨʝʩʳ, ʘ ʤʝʥʝʜʞʝʨʳ ʧʨʦʝʢʪʦʚ ʨʘʟʤʝʱʘʶʪ ʚʘʢʘʥʩʠʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʨʦʩʪʳʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʠʟ ʨʝʟʶʤʝ ʠ ʪʨʝʙʦʚʘʥʠʡ ʚʘʢʘʥʩʠʠ, ʥʝ ʫʯʠʪʳʚʘʷ ʚʘʞʥʝʡʰʠʝ 

ʘʩʧʝʢʪʳ ʢʦʤʘʥʜʥʦʡ ʜʠʥʘʤʠʢʠ. ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʜʦʙʥʳʝ 

ʤʝʪʦʜʳ ʬʠʣʴʪʨʘʮʠʠ ʫʩʪʫʧʘʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʘʣʛʦʨʠʪʤʘʤ, ʩʧʦʩʦʙʥʳʤ ʢ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ [3]. 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʧʦʜʙʦʨʘ ʟʘʜʘʯ ʚ ʢʨʘʫʜʩʦʨʩʠʥʛʝ, ʜʦʢʘʟʳʚʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʩʦ 

ʩʣʦʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʬʠʣʶ ʧʦʣʴʟʦʚʘʪʝʣʷ [4]. 

ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʢʘʥʜʠʜʘʪʦʚ ʚ ʢʦʤʘʥʜʫ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʤʠʪʠʚʥʦʛʦ ʧʦʠʩʢʘ, ʩʠʩʪʝʤʘ ʥʝ ʧʨʦʩʪʦ ʬʠʣʴʪʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʥʘʚʳʢʘʤ, ʥʦ ʠ ʧʨʦʚʦʜʠʪ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ, ʫʯʠʪʳʚʘʷ ʪʘʢʠʝ 

ʢʨʠʪʝʨʠʠ, ʢʘʢ ʫʩʧʝʰʥʦʩʪʴ ʠ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʠʥʝʨʛʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʦʣʝʡ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʪʨʫʜʦʝʤʢʦʛʦ 

ʨʫʪʠʥʥʦʛʦ ʧʦʠʩʢʘ ʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ. 

ʆʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʢʦʤʘʥʜʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ Jira. ʆʜʥʘʢʦ ʝʝ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ 

ʫʧʨʘʚʣʝʥʠʠ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʘʜʘʯ, ʪʦʛʜʘ ʢʘʢ ʟʘʜʘʯʘ 

ʧʝʨʚʠʯʥʦʛʦ ʧʦʜʙʦʨʘ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʞʝ ʩʝʨʚʠʩʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ ʧʦʜ ʧʨʦʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ 



 

1468 

 

Devpost, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʭʘʢʘʪʦʥʦʚ ʠ 

ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʪʫʘʪʠʚʥʦʤʫ ʦʙʲʝʜʠʥʝʥʠʶ 

ʫʯʘʩʪʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʘʥʘʣʦʛʠ ʣʠʙʦ ʥʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʦʠʩʢʘ ʧʨʦʝʢʪʦʚ ʜʣʷ ʫʯʘʩʪʠʷ, ʣʠʙʦ ʦʙʣʘʜʘʶʪ ʫʟʢʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ IT-ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ IT-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʥʘʭʦʜʠʪʴ ʨʝʣʝʚʘʥʪʥʳʝ ʧʨʦʝʢʪʳ, ʘ ʘʚʪʦʨʘʤ ʧʨʦʝʢʪʦʚ ï ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʙʠʨʘʪʴ 

ʧʦʜʭʦʜʷʱʠʭ ʫʯʘʩʪʥʠʢʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1) ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʧʨʦʝʢʪʘʭ; 

2) ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʝʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʧʘʜʝʥʠʷ ʥʘʚʳʢʦʚ, ʨʦʣʝʡ ʠ ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ; 

3) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʧʦʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ; 

4) ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʨʦʣʷʤ (ʘʚʪʦʨ ʧʨʦʝʢʪʘ, ʫʯʘʩʪʥʠʢ). 

ʄʦʜʝʣʴ IT-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ ʩ ʩʠʩʪʝʤʦʡ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʥʘ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʛʣʘʚʥʳʭ 

ʧʦʜʩʠʩʪʝʤʳ: ʧʦʜʩʠʩʪʝʤʘ çʂʣʠʝʥʪè, ʧʦʜʩʠʩʪʝʤʘ çʉʝʨʚʝʨè, ʧʦʜʩʠʩʪʝʤʘ çɼʚʠʞʦʢ 

ʨʝʢʦʤʝʥʜʘʮʠʡè ʠ ʙʘʟʘ ʜʘʥʥʳʭ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ IT-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ 

ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ 
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ʇʦʜʩʠʩʪʝʤʘ çʂʣʠʝʥʪè ʨʝʘʣʠʟʫʝʪ ʚ ʩʝʙʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʧʦʜʩʠʩʪʝʤʦʡ çʉʝʨʚʝʨè. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʟʘʧʦʣʥʷʪʴ ʧʨʦʬʠʣʠ, 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʣʝʥʪʫ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ, 

ʫʧʨʘʚʣʷʪʴ ʩʦʟʜʘʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʠ ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʣʘʪʬʦʨʤʳ. 

ʇʦʜʩʠʩʪʝʤʘ çʉʝʨʚʝʨè ʨʝʘʣʠʟʫʝʪ ʚ ʩʝʙʝ ʙʘʟʦʚʫʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ 

ʧʣʘʪʬʦʨʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʴʶ. 

ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. 

ʇʦʜʩʠʩʪʝʤʘ çɼʚʠʞʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡè ʦʪʚʝʯʘʝʪ ʟʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʆʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʧʦʜʩʠʩʪʝʤʦʡ çʉʝʨʚʝʨè ʠ çɹʘʟʘ ʜʘʥʥʳʭè, ʚʳʧʦʣʥʷʷ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʜʙʦʨʘ ʧʨʦʝʢʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʇʦʜʩʠʩʪʝʤʘ çɹʘʟʘ ʜʘʥʥʳʭè ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʭʨʘʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʣʘʪʬʦʨʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʝʸ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʥʝʡ ʭʨʘʥʷʪʩʷ ʧʨʦʬʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʘʥʥʳʝ ʦ ʧʨʦʝʢʪʘʭ, 

ʟʘʷʚʢʘʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʦ ʟʘʧʨʦʩʘʤ ʠʟ ʧʦʜʩʠʩʪʝʤ 

çʉʝʨʚʝʨè ʠ çʈʝʢʦʤʝʥʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘè ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʧʝʨʘʮʠʠ ʧʝʨʝʜʘʯʠ, 

ʭʨʘʥʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʄʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. ɿʘʧʨʦʩʳ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪʧʨʘʚʣʝʥʥʳʝ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ, ʧʦʩʪʫʧʘʶʪ ʚ ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ 

ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS. ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʠ ʥʘʧʨʷʤʫʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʜʣʷ ʯʪʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʝʨʚʝʨ ʧʝʨʝʜʘʝʪ ʟʘʧʨʦʩ ʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʚ ʤʦʜʫʣʴ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʕʪʦʪ ʤʦʜʫʣʴ ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʠʟ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʝʨʚʝʨʘ ʜʘʥʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʘʣʛʦʨʠʪʤʳ, ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ (ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡ) ʦʙʨʘʪʥʦ ʥʘ ʩʝʨʚʝʨ. ɿʘʪʝʤ 

ʩʝʨʚʝʨ ʥʘʧʨʘʚʣʷʝʪ ʠʪʦʛʦʚʳʡ ʦʪʚʝʪ ʚ ʙʨʘʫʟʝʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ IT-ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʆʥʘ ʩʦʜʝʨʞʠʪ 

ʯʝʪʳʨʝ ʛʣʘʚʥʳʭ ʧʦʜʩʠʩʪʝʤʳ: çʂʣʠʝʥʪè, çʉʝʨʚʝʨè, çɼʚʠʞʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡè ʠ 

çɹʘʟʘ ʜʘʥʥʳʭè. ʌʫʥʢʮʠʦʥʘʣ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ, ʘ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ï ʦʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʝʛʦ ʥʘʚʳʢʘʭ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʝʥʪʳ ʧʨʦʝʢʪʦʚ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʪʬʦʨʤʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʈʆɻʈɸʄʄʅɸʗ ʉʀʉʊɽʄɸ ɻɽʅɽʈɸʎʀʀ ʆɹʋʏɸʖʑʀʍ ʂʋʈʉʆɺ ʅɸ 

ʆʉʅʆɺɽ ʗɿʓʂʆɺʆʁ ʄʆɼɽʃʀ BERT 

 

ʅʘʪʦʯʘʷ ɽ.ʅ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʦʟʜʘʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʚ ʦʥʣʘʡʥ 

ʩʨʝʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʜʘʛʦʛʘʤʠ ʠ ʤʝʪʦʜʠʩʪʘʤʠ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪ ʟʘʧʨʦʩʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʙʠʨʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʆʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʝʥʝʨʘʮʠʠ ʦʙʫʯʘʶʱʠʭ 

ʢʫʨʩʦʚ ʟʘʤʝʜʣʷʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʦʙʫʯʘʶʱʠʤʩʷ ʠ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʤʝʥʝʝ ʛʠʙʢʠʤ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʢʫʨʩʦʚ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʟʘ 

ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʝʪʦʜʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʛʝʥʝʨʘʮʠʶ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʣʠʙʦ 

ʧʨʝʜʣʘʛʘʶʪ ʛʦʪʦʚʳʝ ʩʪʘʪʠʯʥʳʝ ʢʫʨʩʳ ʙʝʟ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ (ʧʣʘʪʬʦʨʤʘ Stepik, 

Udemy ʠ ʜʨ.), ʣʠʙʦ ʠʩʧʦʣʴʟʫʶʪ ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ (ʥʘʧʨʠʤʝʨ, 

ʧʦʜʙʦʨ ʢʫʨʩʦʚ ʧʦ ʪʝʛʘʤ), ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʣʫʙʦʢʫʶ ʘʜʘʧʪʘʮʠʶ ʢʦʥʪʝʥʪʘ 

ʧʦʜ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ 

ʢʫʨʩʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ çʉʨʘʚʥʠ.ʨʫè, çʗʥʜʝʢʩ 

ʇʨʘʢʪʠʢʫʤè ʠ çOomka.ioè. ɺ ʜʘʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʜʦʩʪʫʧ ʢ ʧʦʣʥʦʤʫ ʥʘʙʦʨʫ 

ʬʫʥʢʮʠʡ ʪʨʝʙʫʝʪ ʧʣʘʪʥʦʡ ʧʦʜʧʠʩʢʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʙʦʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʠ ʦʙʫʯʘʶʱʠʡʩʷ ʦʛʨʘʥʠʯʝʥ ʚ ʚʳʙʦʨʝ ʢʫʨʩʦʚ. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʘʧʨʦʩʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ (NLP), ʘʥʘʣʠʟʠʨʫʝʪ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʦʩʥʦʚʝ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ 

ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʢʫʨʩʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʦʪʯʝʪʳ ʦ ʧʨʦʛʨʝʩʩʝ 
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ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʠʭ ʫʩʧʝʭʠ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʜʚʫʭ ʨʦʣʝʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ:  

1 ʈʫʢʦʚʦʜʠʪʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʆʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʢʫʨʩʦʚ, ʘʥʘʣʠʟʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʫʣʷ ʠ 

ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʦ ʜʦʨʘʙʦʪʢʝ ʠʣʠ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ. ʌʦʨʤʠʨʫʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʢʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʮʝʣʝʚʘʷ 

ʘʫʜʠʪʦʨʠʷ, ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ). 

ʆʮʝʥʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʨʠʢ (ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʧʦʣʥʦʪʘ ʧʦʢʨʳʪʠʷ ʪʝʤʳ).  

2 ʆʧʝʨʘʪʦʨ. ɺʚʦʜʠʪ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʫ, ʢʦʨʨʝʢʪʠʨʫʝʪ 

ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ 

ʬʦʨʤʘʪʳ ʤʘʪʝʨʠʘʣʦʚ). ʌʦʨʤʠʨʫʝʪ ʨʝʝʩʪʨ ʟʘʧʨʦʩʦʚ ʥʘ ʢʫʨʩʳ, ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʠʦʨʠʪʝʪʳ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʚʦʜʠʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 

ʢʦʥʪʝʥʪʘ (ʩʪʨʫʢʪʫʨʘ, ʛʨʘʤʦʪʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ çʛʘʣʣʶʮʠʥʘʮʠʡè ʥʝʡʨʦʩʝʪʠ) ʠ 

ʧʝʨʝʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ. ʆʪʧʨʘʚʣʷʝʪ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʚ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʫʣʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʫʜʫʱʠʭ ʛʝʥʝʨʘʮʠʡ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

ʜʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ, ʦʪʨʘʞʘʶʱʝʡ ʬʠʟʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ:  

- MainWindows.js - ʬʘʡʣ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʘʥʠʮʳ;  

- Init_program.exe - ʬʘʡʣ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ;  

- SettingsMain.py - ʬʘʡʣ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ; 

 - Main.py - ʬʘʡʣ ʩ ʩʦʜʝʨʞʘʥʠʝʤ API ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʜʦʙʘʚʣʝʥʠʷ ʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʯʝʨʝʟ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- OtchetMain ï ʬʘʡʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʦʚ ʦ ʧʨʦʛʨʝʩʩʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ 
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ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʷʜʨʘ ʦʙʨʘʙʦʪʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ 

ʥʝʡʨʦʩʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʪʨʘʥʩʬʦʨʤʝʨʥʦʛʦ ʪʠʧʘ, ʘ ʠʤʝʥʥʦ - ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ 

ʤʦʜʝʣʴ BERT (Bidirectional Encoder Representations from Transformers) [1, 2, 3].  

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ - ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʤʝʥʦʚʘʥʥʳʭ ʩʫʱʥʦʩʪʝʡ 

(Named Entity Recognition, NER) ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʘʪʴ 

ʢʘʢ ʩʣʦʞʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʙʨʘʟʫʶʱʠʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [4].  

ɼʘʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1 ʄʥʦʛʦʩʣʦʡʥʫʶ ʥʝʡʨʦʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩ ʤʝʭʘʥʠʟʤʦʤ ʩʘʤʦʚʥʠʤʘʥʠʷ 

(self-attention), ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʚʝʢʪʦʨʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʢʩʪʘ. 

2 ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ. 

3 ʄʝʭʘʥʠʟʤʳ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ (fine-tuning) ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʧʨʝʜʤʝʪʥʫʶ 

ʦʙʣʘʩʪʴ. 

ʌʦʨʤʘʣʴʥʦ ʤʦʜʝʣʴ ʨʝʘʣʠʟʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ:  

Ὂȡὢᴼὣ,                                                        (1) 

ʛʜʝ ὢ - ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʭʦʜʥʳʭ ʪʝʢʩʪʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ὣ - ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʟʚʣʝʯʝʥʥʳʭ 

ʩʫʱʥʦʩʪʝʡ. 

ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʵʪʦʡ ʢʦʤʧʦʟʠʮʠʠ ʦʙʣʘʜʘʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʪʠʤʠʟʠʨʫʝʤʳʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʨʘʟʤʝʯʝʥʥʳʭ ʢʦʨʧʫʩʘʭ ʪʝʢʩʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʠ ʢ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʥʶʘʥʩʳ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʧʨʦʩʦʚ. 

ʂʘʞʜʳʡ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ήɴ ὗ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʚʭʦʜʥʦʡ ʪʝʢʩʪ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʩʪʨʦʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɿʘʜʘʯʘ ʩʠʩʪʝʤʳ - ʚʳʜʝʣʠʪʴ 

ʠʟ ʟʘʧʨʦʩʘ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʡʥʳʝ ʩʫʱʥʦʩʪʠ Ὁ ὩȟὩȟȣȟὩ , 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʪʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, ʥʘʚʳʢʠ ʠʣʠ ʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʠʭ ʢʫʨʩʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ:  

1 ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ (ʪʦʢʝʥʠʟʘʮʠʷ, ʣʝʤʤʘʪʠʟʘʮʠʷ, 

ʫʜʘʣʝʥʠʝ ʩʪʦʧ-ʩʣʦʚ). 

2 ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʫʱʥʦʩʪʝʡ (NER). 

ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ spaCy ʚʳʜʝʣʷʶʪʩʷ ʠʤʝʥʦʚʘʥʥʳʝ ʩʫʱʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʤʳʩʣʦʚʳʝ ʢʘʪʝʛʦʨʠʠ: 

ὔ Ὁ ὩȟὩȟȣȟὩ .                          

3 ʊʠʧʠʟʘʮʠʷ ʩʫʱʥʦʩʪʝʡ. 

ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ  ʧʦʣʫʯʘʝʪ ʢʘʪʝʛʦʨʠʶ (TOPIC, TECH, SKILL ʠ ʜʨ.) ʥʘ 

ʦʩʥʦʚʝ ʥʘʩʪʨʦʝʢ ʤʦʜʝʣʠ ʠʣʠ ʜʦʦʙʫʯʝʥʥʦʛʦ ʢʦʨʧʫʩʘ. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʢʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ὩὭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʪʝʛʘʤʠ ʢʫʨʩʦʚ Ὕ
ὸȟὸȟȣȟὸ , ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɼʣʷ ʦʮʝʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʤʝʞʜʫ 
ʩʫʱʥʦʩʪʴʶ ʠ ʢʫʨʩʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ ʢʦʩʠʥʫʩʥʦʛʦ ʩʭʦʜʩʪʚʘ: 

‘Ὡȟὸ ÃÏÓὩȟὸ
ᴁ ᴁ

,                                    (3) 

ʛʜʝ Ὡ ὸ- ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ Ὡʠ ὸ; 

ᴁὩᴁ, ὸ  - ʝʚʢʣʠʜʦʚʘ ʥʦʨʤʘ (ʜʣʠʥʘ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʢʪʦʨʦʚ. 

ʆʙʱʘʷ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʢʫʨʩʘ Ὑὅ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʠʣʠ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʚʩʝʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʮʝʥʦʢ: 

Ὑὅ
ȿȿ
В ‘Ὡȟὧᶰ .                                            (4) 

ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʚʳʙʠʨʘʝʪ ʢʫʨʩ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʣʝʚʘʥʪʥʦʩʪʴʶ ʧʦ 

ʬʦʨʤʫʣʝ:  

ὧᶻ ὥὶὫάὥὼᶰὙὧ .                                                 (5) 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʦʙʨʘʙʦʪʢʠ ʚʚʝʜʝʥʥʦʛʦ ʟʘʧʨʦʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʛʝʥʝʨʘʮʠʶ ʢʫʨʩʘ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʌʨʘʛʤʝʥʪ ʚʳʚʦʜʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʇʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʟʘʧʨʦʩ ʥʘ ʩʘʡʪʝ, ʢʦʪʦʨʳʡ 

ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʩʙʦʨ ʜʘʥʥʳʭ. ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʘʥʢʝʪʫ 

ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʚʝʨʰʘʝʪ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʧʦʜʭʦʜʷʱʠʡ ʢʫʨʩ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ. ɿʘʪʝʤ ʩʠʩʪʝʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʧʨʦʛʨʝʩʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʬʠʢʩʠʨʫʷ ʝʛʦ ʫʩʧʝʰʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʦʚ ʠ ʟʘʚʝʨʰʝʥʥʳʝ 

ʤʦʜʫʣʠ ʢʫʨʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʠ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʫʨʩʘ, ʧʨʦʛʨʝʩʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʥʦʚʣʷʝʪʩʷ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʠ 

ʚʳʚʦʜʘ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ. 
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ʈʠʩʫʥʦʢ 3 - ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʠ ʚʳʚʦʜʘ 

ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ 

ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʚʨʝʤʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʦʙʫʯʘʶʱʠʤʩʷ, ʛʣʫʙʦʢʫʶ ʘʜʘʧʪʘʮʠʶ ʢʦʥʪʝʥʪʘ ʧʦʜ ʟʘʧʨʦʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʸʪ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ.  
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ɿɸɼɸʏɸ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʄɸʐʀʅ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʆʥʠʰʢʦ ɽ.ʀ.,  ɹʫʨʴʢʦʚʘ ɽ.ɺ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʅʘ ʵʪʘʧʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʢʦʛʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ (ʜʘʣʝʝ ï ɺʄ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɺʄ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʩʪʦʨʦʥʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ ʚ ʩʠʩʪʝʤʝ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʧʪʠʤʠʟʘʮʠʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʚʣʝʢʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʦʨʦʥʥʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ. ʆʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʪʝʨʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʫʤʤʳ ʠʟ-ʟʘ ʚʳʧʣʘʪʳ ʟʘ ʥʝʦʪʨʘʙʦʪʘʥʥʳʝ ʯʘʩʳ, ʥʝ ʦʩʦʟʥʘʚʘʷ 

ʩʢʨʳʪʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ɺʄ ð ʵʪʦ ʪʝʭʥʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦʪʥʠ ʧʨʦʮʝʩʩʦʚ, ʠ ʤʦʞʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʟʘʧʫʩʢʘʣʠʩʴ, ʘ ʢʘʢʠʝ ʥʝʪ. ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʄ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʫʷʟʚʠʤʳʭ ʤʝʩʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ. ʄʝʪʦʜʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʮʝʥʢʫ, ʘ 

ʥʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʥʦʨʤʘʤ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʪʘʢ ʢʘʢ 

ʪʦʯʥʳʝ ʥʦʨʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʄ ð ʵʪʦ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʩʢʦʨʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʵʣʝʢʪʨʦʥʥʳʤʠ ɺʄ [1]. 

ʕʪʦ ʧʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʫʩʣʦʚʠʷ ʚʳʜʚʠʛʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʦʪʨʫʜʥʠʢ ʢʘʢ ʣʠʮʦ, ʟʘʢʨʝʧʣʝʥʥʦʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ 

ʠʤʝʶʱʝʝ ʫʩʪʦʡʯʠʚʳʡ ʛʨʘʬʠʢ ʨʘʙʦʪʳ (ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʥʝʨʝʘʣʠʟʫʝʤʳʭ ʧʦʜʩʯʝʪʦʚ). ɻʨʘʬʠʢ ʨʘʙʦʪʳ ʫ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 40 ʯʘʩʦʚ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʥʝʜʝʣʶ, ʥʝ ʫʯʠʪʳʚʘʷ 

ʬʘʢʪʦʨʳ, ʠʟʤʝʥʷʶʱʠʝ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʉ ʫʯʝʪʦʤ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʬʝʩʩʠʠ 
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ʚʨʝʤʷ, ʟʘʥʠʤʘʝʤʦʝ ʟʘ ʥʠʤ, ʨʘʟʥʠʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʬʠʢʘʭ ʧʨʦʬʝʩʩʠʡ, ʜʘʶʱʠʭ ʦʪʣʠʯʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦʢʘʟʘʪʝʣʠ, ʧʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʥʠʤʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʫʯʪʝʥ. 

ɼʨʫʛʠʤ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʦʮʝʥʢʝ ʩʣʫʞʠʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʦʮʝʩʩʳ, ʟʘʧʫʱʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, 

ʤʦʛʫʪ ʧʦʢʘʟʘʪʴ ʚʨʝʤʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʨʦʛʨʘʤʤʝ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʪʘʢ ʠ ʟʘʧʫʩʢ ʟʘʧʨʝʱʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʧʦʥʠʤʘʶʱʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʜʦ ʛʦʚʦʨʠʪʴ ʦ 

ʨʘʩʯʝʪʝ ʜʚʫʭ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʢʘʢ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʘ 

ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ ʠ ʦʪʚʣʝʯʝʥʥʳʭ 

ʟʘʥʷʪʠʷʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠʣʠ ʟʘʧʦʣʥʝʥʥʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʘʢ ʧʘʨʘʤʝʪʨ ʚ ʦʮʝʥʢʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ 

ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʨʝʙʦʚʘʥʠʠ ʢ 

ʦʙʥʦʚʣʝʥʠʶ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʘ ʥʝ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʘ. ʊʝʤ ʩʘʤʳʤ ʢʘʢ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʮʝʥʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʨʝʩʫʨʩʦʝʤʢʠʭ ʧʨʦʛʨʘʤʤ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ. 

ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [2]: 

ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʚʘʞʥʦʩʪʠ; 

ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ; 

ï ʥʘʛʨʫʟʢʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʧʦʢʘʟʘʪʝʣʴ ʥʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ 

ʨʘʙʦʪʝ ʟʘ ɺʄ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʭʦʞʜʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘ ɺʄ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʪʜʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʨʘʙʦʪʳ, ʪʘʢ ʧʦ ʧʘʨʘʤʝʪʨʫ ʵʬʬʝʢʪʥʦʩʪʠ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʧʦʣʥʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʤ ʥʘʟʥʘʯʝʥʥʳʝ ʟʘʜʘʯʠ. ʂʘʞʜʘʷ 

ʟʘʜʘʯʘ ʠʤʝʝʪ ʩʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ. ʇʦ ʥʝʤʫ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʦʧʠʩʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ, ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʘ.  

ɺʪʦʨʳʤ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʦ 

ʥʝʤʫ ʩʫʜʠʪʴʩʷ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʚʳʧʦʣʥʷʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦ ʥʝʤʫ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʙʳʩʪʨʦʪʫ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʫʤʝʥʠʝ ʙʳʩʪʨʦʪʳ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ.  

ʅʘʛʨʫʟʢʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʜʝʣʷʪʩʷ ʚʳʚʦʜ ʦ 

ʥʘʛʨʫʟʢʝ ʥʘ ɺʄ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ. ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ 
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ʥʘʛʨʫʟʢʠ, ʪʦ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤʘʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʧʠʩʘʥʠʷ. 

ʇʦʤʠʤʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɺʄ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʪʦʚ ʠʤʝʝʪ ʢʣʘʩʩ ʩʠʩʪʝʤ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʩʦʪʨʫʜʥʠʢʦʚ (ʜʘʣʝʝ ʉʋʈɺ), ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ DLP-ʨʝʰʝʥʠʝʤ 

(Data Leak Prevention). ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʦ ʟʘʱʠʪʝ ʦʪ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʠʩʪʝʤʘ çʀʅʉɸʁɼɽʈè ī ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʜʫʢʪ, ʚʭʦʜʷʱʠʡ ʚ ʨʝʝʩʪʨ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʝʡʩʪʚʠʡ 

ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ: 

ī ʢʝʡʣʦʛʝʨ ī ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ. ʅʘʙʨʘʥʥʳʡ 

ʪʝʢʩʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ çʟʘʧʨʝʱʝʥʥʳʭè 

ʩʣʦʚ; 

ī ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʘ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʢʘʪʝʛʦʨʠʠ ʥʘ ʚʨʝʤʝʥʥʦʡ 

ʰʢʘʣʝ (çʧʨʦʜʫʢʪʠʚʥʦʝè, çʦʪʚʣʝʯʝʥʠʷè, çʧʨʦʩʪʦʡè); 

ī ʩʢʨʳʪʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ; 

ī ʫʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ; 

ī ʩʥʠʤʢʠ ʵʢʨʘʥʘ, ʜʝʣʘʶʱʠʝʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʯʝʛʦ ʜʥʷ. 

ʉʥʠʤʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʚʢʣʘʜʢʝ ʩʦʪʨʫʜʥʠʢʘ; 

ī ʬʠʢʩʘʮʠʷ ʥʘʨʫʰʝʥʠʡ, ʢʘʢ ʧʝʨʝʭʦʜ ʥʘ ʟʘʧʨʝʱʝʥʥʳʡ ʩʘʡʪ ʠʣʠ 

ʥʝʘʢʪʠʚʥʦʩʪʴ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ; 

ī ʢʦʥʪʨʦʣʴ ʧʨʦʛʨʘʤʤ ʠ ʩʘʡʪʦʚ ʠ ʪ. ʜ [3]. 

çCrocotimeè ī ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʉʋʈɺ ʢʦʤʧʘʥʠʠ çʀʥʬʦʤʘʢʩʠʤʫʤè, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 2013 ʛʦʜʫ. ʇʨʦʛʨʘʤʤʘ ʚʝʜʝʪ ʫʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ IP-ʪʝʣʝʬʦʥʠʠ, ʪʝʨʤʠʥʘʣʘʤ, ʪʫʨʥʠʢʝʪʘʤ, ʪʝʤ ʩʘʤʳʤ ʟʘʪʨʘʛʠʚʘʷ 

ʚʩʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʦʚ [4]. 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʦʙʝʩʧʝʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʬʠʢʩʘʮʠʶ ʜʝʡʩʪʚʠʡ ʨʘʙʦʪʥʠʢʘ ʚʥʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʯʝʨʝʟ ʪʝʣʝʬʦʥʠʶ, ʪʫʨʥʠʢʝʪʳ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʠʩʪʝʤʝ. ʀʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʦʪʯʝʪʘ, ʛʜʝ ʧʦʢʘʟʘʥʳ ʯʘʩʳ ʨʘʙʦʪʳ, ʧʝʨʝʨʳʚ ʠ ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

StaffCop Enterpriseè ī ʩʠʩʪʝʤʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ DLP-ʨʝʰʝʥʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʝʨʚʝʨʘ ʠ ʩʣʫʞʙʳ-ʘʛʝʥʪʘ. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦʡ ʟʘʢʨʳʪʦʛʦ 

ʧʝʨʠʤʝʪʨʘ, ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʷʩʴ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʩʠʩʪʝʤʦʡ: 

ī ʤʦʥʠʪʦʨʠʥʛ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʘ; 

ī ʟʘʧʨʝʪ ʧʝʨʝʭʦʜʘ ʥʘ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ; 

ī ʦʧʦʚʝʱʝʥʠʝ ʦ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʧʦʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ; 
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ī ʟʘʱʠʪʘ ʦʪ ʫʪʝʯʝʢ ʜʘʥʥʳʭ [5]. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʨʘʟʣʠʯʠʡ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1 ī ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʘʨʘʤʝʪʨʳ ʀʥʩʘʡʜʝʨ Crocotime  Staffcop  

ʊʠʧ ʩʠʩʪʝʤʳ ʉʋʈɺ ʉʋʈɺ DLP-ʨʝʰʝʥʠʝ 

ʇʣʘʪʬʦʨʤʘ Windows Windows, Linux Windows, Linux 

ɺʝʙ-ʠʥʪʝʨʬʝʡʩ 

ʫʧʨʘʚʣʝʥʠʷ 

+ - + 

ɸʢʪʠʚʥʦʩʪʴ ʚʝʙ-

ʩʘʡʪʦʚ 

ʇʦʣʥʦʩʪʴʶ 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ 

ʏʘʩʪʠʯʥʦ 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ 

ʇʦʣʥʦʩʪʴʶ 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ 

ʆʙʣʦʯʥʦʝ 

ʭʨʘʥʝʥʠʝ 

+ + - 

ʈʫʯʥʘʷ ʥʘʩʪʨʦʡʢʘ 

ʦʛʨʘʥʠʯʝʥʠʡ 

+ ʏʘʩʪʠʯʥʦ + 

ʉʪʦʠʤʦʩʪʴ ʇʦʣʥʦʩʪʴʶ 

ʢʦʤʤʝʨʯʝʩʢʘʷ ʩ 

ʣʠʮʝʥʟʠʝʡ ʧʦ 

ʟʘʧʨʦʩʫ 

ʇʨʦʙʥʘʷ 

ʙʝʩʧʣʘʪʥʘʷ 

ʚʝʨʩʠʷ ʩ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʇʨʦʙʥʘʷ ʙʝʩʧʣʘʪʥʘʷ 

ʚʝʨʩʠʷ ʩ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʂʝʡʣʦʛʝʨ + + + 

ʇʨʦʩʪʦʪʘ 

ʥʘʩʪʨʦʡʢʠ 

ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ 

ʆʪʯʝʪʥʦʩʪʴ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

+ + ʯʘʩʪʠʯʥʘʷ 

ʀʥʪʝʛʨʘʮʠʷ ʩ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʦʡ 

+ + - 

 

ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʥʝʡ IP ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ 

ʩʦʪʨʫʜʥʠʢʘ, ʩʦʟʜʘʚʘʝʤʳʡ ʯʝʨʝʟ MAC-ʘʜʨʝʩ ʢʦʤʧʴʶʪʝʨʘ, ʆɿʋ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘ ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ ʧʘʤʷʪʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʜʝʡʩʪʚʦʚʘʥʘ. 

CPU ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ ʟʘ 

ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʩʣʫʞʠʪ ʘʥʘʣʠʟʘʪʦʨʦʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʢʦʤʘʥʜ, ʜʘʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘ ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ. ʅʘ ʩʭʝʤʝ ʚʠʜʥʦ, ʢʘʢ 

ʧʘʨʘʤʝʪʨʳ ʩ ʇʂ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʯʝʨʝʟ ʫʪʠʣʠʪʫ-ʩʙʦʨʱʠʢ. ʆʥʘ 

ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʦʩʥʦʚʝ SQL ʠ ʧʝʨʝʜʘʝʪ ʝʸ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ɿʘʪʝʤ 

ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʠʚʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʚʝʙ-ʩʝʨʚʝʨ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʯʝʨʝʟ ʚʝʙ-ʩʝʨʚʝʨ ʤʦʞʝʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʥʘʟʥʘʯʘʪʴ ʠʤ ʟʘʜʘʯʠ ʩ 

ʪʘʡʤʠʥʛʦʤ. 
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ʈʠʩʫʥʦʢ 1 ī ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɺʄ 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ, ʘʣʛʦʨʠʪʤʝ 

ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʦʙʦʙʱʝʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʫʱʝʥʷ, ʈ.ɺ. ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ: ʄʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ [ʊʝʢʩʪ] / ʈ.ɺ. ʉʫʱʝʥʷ, ɸ. ʕ. 

ʂʦʢʘʝʚ,  // ɺʝʩʪʥʠʢ ʥʘʫʢʠ. ï  2023. ï ˉ8. ï ʉ. 190-193.  

2. ʇʘʨʘʤʦʥʦʚ ɸ.ɸ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ: ʘʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. 

ʠʩʪ. ʥʘʫʢ / ɸ.ɸ ʇʘʨʘʤʦʥʦʚ. ï ʄʦʩʢʚʘ, 2006. ï 24 ʩ.  

3. ʀʥʩʘʡʜʝʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : https://ʀʥʩʘʡʜʝʨ.ʨʬ/ 

ï   12.01.2026. 

4. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʫʯʸʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ crocotime [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ : https://crocotime.com/ru/ ï   : 13.01.2026. 

5. Staffcop enterprise [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ  

https://www.staffcop.ru/ ï   13.01.2026. 

https://инсайдер.рф/
https://crocotime.com/ru/
https://www.staffcop.ru/


 

1481 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹʃʆʂʏɽʁʅɸ ɼʃʗ ʇʈɽɼʆʊɺʈɸʑɽʅʀʗ 

ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ ɸʊɸʂ ʊʀʇɸ çʆʊʂɸɿ ɺ ʆɹʉʃʋɾʀɺɸʅʀʀè 

 

ʆʱʝʧʢʦʚʘ ɸ.ɸ., ʆʚʯʠʥʥʠʢʦʚʘ ɸ.ɸ., ʉʘʨʘʡʢʠʥ ɸ.ʀ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤ ʫʨʦʚʥʝʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ - ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʨʝʜʫ ʜʣʷ ʤʘʩʰʪʘʙʥʳʭ ʢʠʙʝʨʫʛʨʦʟ. ʉʨʝʜʠ ʥʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʘʪʘʢʠ ʪʠʧʘ 

çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè (DDoS) ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʢʠʙʝʨʘʪʘʢ. ʕʚʦʣʶʮʠʷ DDoS-ʘʪʘʢ 

ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ 

ʘʪʘʢ, ʢʦʪʦʨʳʝ ʩ ʣʝʛʢʦʩʪʴʶ ʦʙʭʦʜʷʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʝʨʠʤʝʪʨʘ [1 ï 3].  

ʄʝʪʦʜʳ ʟʘʱʠʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʪʦʨʞʝʥʠʡ (IPS) ʠ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʦʯʠʩʪʢʠ ʪʨʘʬʠʢʘ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʆʥʠ ʯʘʩʪʦ ʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʪʦʯʢʠ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʤʦʛʫʪ 

ʩʪʘʪʴ ʮʝʣʴʶ ʘʪʘʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʩʠʩʪʝʤʳ ʩʪʨʘʜʘʶʪ ʦʪ ʥʝʜʦʩʪʘʪʢʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʛʨʦʟʘʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʧʨʦʚʘʡʜʝʨʘʤʠ. ʆʙʥʘʨʫʞʠʚ ʘʪʘʢʫ ʥʘ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ, 

ʧʨʦʚʘʡʜʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʩʧʦʩʦʙʝʥ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʜʨʫʛʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʞʝʨʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʫ ʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʣʠ 

ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʩ ʪʦʡ ʞʝ ʪʘʢʪʠʢʦʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ [4, 5]. ʊʘʢʫʶ 

ʨʘʟʦʙʱʸʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠʩʧʦʣʴʟʫʶʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ, 

ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʧʨʠʤʝʥʷʷ ʦʜʥʠ ʠ ʪʝ ʞʝ ʫʩʧʝʰʥʳʝ ʤʝʪʦʜʳ ʘʪʘʢ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʘʨʘʜʠʛʤʘʣʴʥʳʡ ʩʜʚʠʛ 

ʚ ʧʦʜʭʦʜʝ ʢ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʫʩʪʨʘʥʷʝʪ ʝʜʠʥʫʶ ʪʦʯʢʫ 

ʦʪʢʘʟʘ, ʜʝʣʘʷ ʩʠʩʪʝʤʫ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʡ ʢ ʧʨʷʤʳʤ ʘʪʘʢʘʤ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ 

ʫʧʨʘʚʣʷʶʱʠʡ ʩʝʨʚʝʨ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ (ʭʝʰʠʨʦʚʘʥʠʝ, ʮʠʬʨʦʚʳʝ 

ʧʦʜʧʠʩʠ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʦʙ 

ʠʥʮʠʜʝʥʪʘʭ, ʠʩʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʟʘʜʥʠʤ ʯʠʩʣʦʤ. 

ʄʝʭʘʥʠʟʤʳ ʢʦʥʩʝʥʩʫʩʘ, ʪʘʢʠʝ ʢʘʢ çʇʨʘʢʪʠʯʝʩʢʠʡ ʚʠʟʘʥʪʠʡʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠè (PBFT) ʠʣʠ ʝʸ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʝʪʠ ʫʟʣʦʚ ʜʦʩʪʠʛʘʪʴ ʩʦʛʣʘʩʠʷ ʦ ʬʘʢʪʝ ʘʪʘʢʠ ʠ ʝʸ ʧʘʨʘʤʝʪʨʘʭ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʮʝʥʪʘ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ ʠʣʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

[6]. ʇʨʦʟʨʘʯʥʦʩʪʴ ʨʝʝʩʪʨʘ ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʜʦʚʝʨʝʥʥʳʤ ʫʯʘʩʪʥʠʢʘʤ ʩʝʪʠ ʚʠʜʝʪʴ 

ʧʦʣʥʫʶ ʠʩʪʦʨʠʶ ʠʥʮʠʜʝʥʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ 

ʚʳʨʘʙʦʪʢʝ ʫʧʨʝʞʜʘʶʱʠʭ ʤʝʨ ʟʘʱʠʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʦʥʮʝʧʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʙʣʦʢʯʝʡʥ-

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ DDoS-ʘʪʘʢ. ɺ 
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ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʦʧʠʩʘʥʥʦʝ ʚ ʧʘʪʝʥʪʝ ʉʐɸ ˉ US 11,245,721 B2, ʧʨʠʥʘʜʣʝʞʘʱʝʤ 

ʢʦʤʧʘʥʠʠ McAfee, LLC [7].    

ɺ ʜʦʢʫʤʝʥʪʝ [7] ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠʥʫʶ ʣʦʛʠʯʝʩʢʫʶ 

ʩʝʪʴ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʵʢʦʩʠʩʪʝʤʳ ʟʘʱʠʪʳ: ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʘʥʘʣʠʟʦʤ ʫʛʨʦʟ; ʮʝʣʝʚʳʝ 

ʩʝʪʠ ʠ ʨʝʩʫʨʩʳ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʘʪʘʢʘʤ; ʧʨʦʚʘʡʜʝʨʦʚ ʟʘʱʠʪʳ ʦʪ DDoS-ʘʪʘʢ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʯʠʩʪʢʫ ʪʨʘʬʠʢʘ; ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, 

ʨʘʩʩʣʝʜʫʶʱʠʝ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ 

ʘʩʩʦʮʠʘʮʠʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʦʚ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʪʨʝʥʜʦʚ. ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦʙ ʫʛʨʦʟʘʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʪʘʢʘʤ. 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʝʪʝʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʫʟʣʦʚ), ʬʠʟʠʯʝʩʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʣʦʢʘʮʠʷʤ. ʂʘʞʜʳʡ 

ʫʟʝʣ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʘʧʧʘʨʘʪʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʧʘʤʷʪʴ (106) ʜʣʷ ʭʨʘʥʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʢʦʧʠʠ ʙʣʦʢʯʝʡʥʘ (112) ʠ 

ʜʘʥʥʳʭ, ʧʨʦʮʝʩʩʦʨ (108) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʙʣʦʢʯʝʡʥ-ʜʚʠʞʦʢ (110). ɼʚʠʞʦʢ ʦʪʚʝʯʘʝʪ ʟʘ 

ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʙʣʦʢʦʚ, ʠʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʧʦʜʧʠʩʴ, ʫʯʘʩʪʠʝ ʚ ʘʣʛʦʨʠʪʤʝ ʢʦʥʩʝʥʩʫʩʘ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʙʣʦʢʦʚ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ 

ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʣʦʢʘʣʴʥʦʡ ʢʦʧʠʠ ʨʝʝʩʪʨʘ ʩ ʩʝʪʴʶ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʝʪʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʫʟʣʦʚ) 
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ʋʟʣʳ ʚʳʧʦʣʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʨʦʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʝʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ: 

1. ʋʟʣʳ-ʧʦʩʪʘʚʱʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʧʦʩʪʦʷʥʥʦ ʤʦʥʠʪʦʨʷʪ ʩʝʪʝʚʦʡ 

ʪʨʘʬʠʢ (ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʠʣʠ ʪʨʘʬʠʢ ʢʣʠʝʥʪʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʠʛʥʘʪʫʨʥʳʡ ʘʥʘʣʠʟ ʠʣʠ ʤʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʘʥʦʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʢʘʟʳʚʘʶʱʝʡ 

ʥʘ ʚʦʟʤʦʞʥʫʶ DDoS-ʘʪʘʢʫ, ʫʟʝʣ-ʧʦʩʪʘʚʱʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʡ 

ʙʣʦʢ ʜʘʥʥʳʭ. ʕʪʦʪ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʠʥʮʠʜʝʥʪʘ: ʪʠʧ 

ʘʪʘʢʠ, IP-ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʦʚ (ʠʣʠ ʜʠʘʧʘʟʦʥʳ), ʮʝʣʝʚʦʡ IP-ʘʜʨʝʩ ʠ ʧʦʨʪ, 

ʧʨʦʪʦʢʦʣ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʬʠʢʘ (ʧʘʢʝʪʦʚ ʚ ʩʝʢʫʥʜʫ, ʙʠʪ ʚ ʩʝʢʫʥʜʫ), 

ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʥʘʯʘʣʘ ʠ (ʧʦʟʞʝ) ʦʢʦʥʯʘʥʠʷ ʘʪʘʢʠ, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʭʝʰ 

ʩʠʛʥʘʪʫʨʳ ʘʥʦʤʘʣʠʠ. 

2. ɺʘʣʠʜʠʨʫʶʱʠʝ ʫʟʣʳ, ʯʘʩʪʦ ʚʦʟʣʘʛʘʶʪ ʥʘ ʧʨʦʚʘʡʜʝʨʦʚ ʟʘʱʠʪʳ ʦʪ DDoS 

ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʮʝʣʝʚʳʝ ʩʝʪʠ, ʩʪʘʚʰʠʝ ʞʝʨʪʚʦʡ ʘʪʘʢʠ. ʀʭ ʟʘʜʘʯʘ - 

ʧʨʦʚʝʨʷʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʙʣʦʢʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʘʣʠʜʘʮʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʨʦʚʝʨʢʫ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ 

ʦʪʧʨʘʚʠʪʝʣʷ, ʧʝʨʝʧʨʦʚʝʨʢʫ ʜʘʥʥʳʭ ʘʪʘʢʠ ʧʦ ʩʚʦʠʤ ʚʥʫʪʨʝʥʥʠʤ ʤʝʪʨʠʢʘʤ 

(ʥʘʧʨʠʤʝʨ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʘʢʪʘ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʢʨʝʪʥʳʡ IP-

ʘʜʨʝʩ) ʠʣʠ ʘʥʘʣʠʟ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ. 

3.  ʅʘʙʣʶʜʘʪʝʣʠ - ʢ ʥʠʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʣʠ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʘʩʪʚʫʶʪ ʘʢʪʠʚʥʦ ʚ ʩʦʟʜʘʥʠʠ 

ʠʣʠ ʚʘʣʠʜʘʮʠʠ ʙʣʦʢʦʚ, ʥʦ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʨʝʝʩʪʨʫ (ʧʦʣʥʦʤʫ ʠʣʠ ʯʘʩʪʠʯʥʦʤʫ) 

ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠʣʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʪʠʢ ʠ ʪʝʭʥʠʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ɹʣʦʢʯʝʡʥ ʚ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʠʙʨʠʜʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʆʥ 

ʩʦʜʝʨʞʠʪ ʢʘʢ ʧʫʙʣʠʯʥʳʝ ʙʣʦʢʠ, ʪʘʢ ʠ ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʠ. ʇʫʙʣʠʯʥʳʝ ʙʣʦʢʠ 

ʭʨʘʥʷʪ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʨʘʟʨʝʰʝʥʦ ʟʥʘʪʴ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʩʝʪʠ, 

ʥʘʧʨʠʤʝʨ, ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʪʠʧʘʭ ʘʪʘʢ ʠʣʠ ʦʙʝʟʣʠʯʝʥʥʳʝ ʩʠʛʥʘʪʫʨʳ. 

ʇʨʠʚʘʪʥʳʝ ʙʣʦʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʨʫʧʧʦʡ ʜʦʚʝʨʝʥʥʳʭ ʩʪʦʨʦʥ. ʅʘʧʨʠʤʝʨ, ʧʦʩʪʘʚʱʠʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʝʪʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ ʦʙ ʘʪʘʢʝ (ʚʢʣʶʯʘʷ ʪʦʯʥʳʝ ʣʦʛʠ) ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʧʨʠʚʘʪʥʦʤ ʙʣʦʢʝ, 

ʥʝ ʨʘʩʢʨʳʚʘʷ ʠʭ ʜʨʫʛʠʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʫʯʘʩʪʥʠʢʘʤ ʩʝʪʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʘʪʘʢʠ ʧʦʜʨʦʙʥʦ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʙʣʦʢʘ (402). ʇʦʩʪʘʚʱʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʫʟʝʣ 102m), ʦʙʥʘʨʫʞʠʚ DDoS-ʘʪʘʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʢʦʥʪʝʥʪ-

ʧʨʦʚʘʡʜʝʨʘ (102i), ʬʦʨʤʠʨʫʝʪ ʙʣʦʢ ʩ ʜʘʥʥʳʤʠ ʦʙ ʠʥʮʠʜʝʥʪʝ ʠ ʧʫʙʣʠʢʫʝʪ ʝʛʦ ʚ 

ʩʝʪʴ. 

2. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ (ʙʣʦʢʠ 404, 410, 406). ʅʘ ʜʘʥʥʦʤ ʰʘʛʝ 

ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʘ ʧʨʦʚʝʨʢʠ ʙʣʦʢʘ. ʉʠʩʪʝʤʘ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪ, 

ʷʚʣʷʶʪʩʷ ʣʠ ʮʝʣʝʚʘʷ ʩʝʪʴ (ʞʝʨʪʚʘ) ʠʣʠ ʝʸ ʧʨʦʚʘʡʜʝʨ ʟʘʱʠʪʳ ʦʪ DDoS 

ʫʯʘʩʪʥʠʢʘʤʠ ʙʣʦʢʯʝʡʥʘ. ɽʩʣʠ ʜʘ (ʥʘʧʨʠʤʝʨ, ʧʨʦʚʘʡʜʝʨ ʟʘʱʠʪʳ 102h), ʙʣʦʢ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʠʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʥʠ 
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ʮʝʣʝʚʘʷ ʩʝʪʴ, ʥʠ ʝʸ ʧʨʦʚʘʡʜʝʨ ʟʘʱʠʪʳ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʝʪʠ (ʠʣʠ ʥʝ 

ʦʪʚʝʯʘʶʪ), ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʣʦʢʘ ʘʢʪʠʚʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ (406). 

ɺ ʧʘʪʝʥʪʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ PBFT, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʩʝʪʠ ʧʨʠʡʪʠ ʢ ʩʦʛʣʘʩʠʶ ʦ ʚʘʣʠʜʥʦʩʪʠ ʙʣʦʢʘ, ʜʘʞʝ ʝʩʣʠ ʯʘʩʪʴ ʫʟʣʦʚ 

(ʜʦ 1/3) ʚʝʜʝʪ ʩʝʙʷ ʟʣʦʥʘʤʝʨʝʥʥʦ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʦ [6, 7]. 

3.  ɼʦʙʘʚʣʝʥʠʝ ʚ ʮʝʧʦʯʢʫ ʠʣʠ ʦʪʢʣʦʥʝʥʠʝ. ɽʩʣʠ ʙʣʦʢ ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ 

ʚʘʣʠʜʘʮʠʶ ʣʠʙʦ ʮʝʣʝʚʳʤ ʧʨʦʚʘʡʜʝʨʦʤ, ʣʠʙʦ ʧʫʪʝʤ ʢʦʥʩʝʥʩʫʩʘ PBFT, ʦʥ 

ʩʯʠʪʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ (414) ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ (416) 

ʚʩʝʭ ʫʟʣʦʚ. ɽʩʣʠ ʚ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʚʳʷʚʣʝʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠʣʠ ʧʦʜʦʟʨʝʥʠʷ ʚ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʙʣʦʢ ʦʪʢʣʦʥʷʝʪʩʷ (418). 

 
ʈʠʩʫʥʦʢ 2 ï ɸʣʛʦʨʠʪʤ ʜʦʙʘʚʣʝʥʠʷ ʙʣʦʢʘ ʚ ʙʣʦʢʯʝʡʥ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʧʘʪʝʥʪʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦʚʳʰʝʥʥʦʡ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟ, ʜʦʚʝʨʠʠ ʢ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʤ ʜʘʥʥʳʤ, 

ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʟʘʱʠʪʝ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ, ʧʦʜʭʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʪʤʝʯʝʥʥʳʝ 

ʢʘʢ ʚ ʧʘʪʝʥʪʝ, ʪʘʢ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6, 8, 9]: ʘʣʛʦʨʠʪʤʳ 

ʢʦʥʩʝʥʩʫʩʘ ʪʨʝʙʫʶʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʫʟʣʘʤʠ, ʯʪʦ 

ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʜʝʨʞʢʠ ʚ ʙʦʣʴʰʠʭ ʩʝʪʷʭ; ʩʣʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 

ʢʦʥʩʦʨʮʠʫʤʘ ʜʦʚʝʨʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʜʘʥʥʳʭ, 

ʧʨʦʮʝʜʫʨ ʚʘʣʠʜʘʮʠʠ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; ʩʘʤʘ 

ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʪʘʪʴ ʮʝʣʴʶ ʜʣʷ ʥʦʚʳʭ ʚʠʜʦʚ ʘʪʘʢ; ʜʘʞʝ ʩ ʧʨʠʚʘʪʥʳʤʠ 

ʙʣʦʢʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʜʝʘʥʦʥʠʤʠʟʘʮʠʠ ʠʣʠ ʫʪʝʯʢʠ ʤʝʪʘʜʘʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ 

ʧʘʪʪʝʨʥʦʚ ʪʨʘʥʟʘʢʮʠʡ ʚ ʙʣʦʢʯʝʡʥʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʣʝʞʘʪ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʣʦʩʢʦʩʪʷʭ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʤʘʰʠʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ (AI/ML). ɹʣʦʢʯʝʡʥ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʥʘʜʝʞʥʦʛʦ, 

ʥʝʠʟʤʝʥʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ çʩʳʨʳʭè ʜʘʥʥʳʭ ʦʙ ʘʪʘʢʘʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, AI-ʤʦʜʝʣʠ, ʨʘʟʚʝʨʥʫʪʳʝ ʥʘ ʫʟʣʘʭ, ʩʤʦʛʫʪ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʘʥʘʣʠʟ ʪʨʘʬʠʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʦʚʳʝ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʪʠʧʳ ʘʪʘʢ ʠ ʜʘʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʠʭ ʥʘʯʘʣʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʟ ʮʝʧʦʯʢʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. ʊʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʜʦʚʝʨʝʥʥʳʝ ʠʩʧʦʣʥʷʝʤʳʝ ʩʨʝʜʳ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩ ʥʫʣʝʚʳʤ ʨʘʟʛʣʘʰʝʥʠʝʤ, 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʋʟʣʳ 

ʩʤʦʛʫʪ ʜʦʢʘʟʳʚʘʪʴ ʬʘʢʪ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢʠ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ, ʥʝ ʨʘʩʢʨʳʚʘʷ ʩʘʤʠ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʪʨʘʬʠʢʘ (ʥʘʧʨʠʤʝʨ, ʧʘʢʝʪʳ), ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʆɹ ʆʈɻɸʅʀɿɸʎʀʀ ɺɺʆɼʅʆʁ ʃɽʂʎʀʀ çʇʆʅʗʊʀɽ ʆ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆʄ ɸʅɸʃʀɿɽè ʅɸ ʌʀɿʀʏɽʉʂʀʍ 

ʅɸʇʈɸɺʃɽʅʀʗʍ ɹɸʂɸʃɸɺʈʀɸʊʆɺ 

 

ʇʘʚʣʝʥʢʦ ɸ.ʅ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʬʠʟʠʯʝʩʢʠʭ (ʠ 

ʥʘ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ) ʚʳʟʳʚʘʝʪ ʠ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠ ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ, ʚʳʜʝʣʷʝʤʳʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʢʘʢ ʚʩʝʡ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟè, ʪʘʢ ʠ ʨʘʟʜʝʣʘ 

çɺʚʝʜʝʥʠʝ ʚ ʘʥʘʣʠʟè) [1]; 

- ʦʙʱʝʧʨʠʥʷʪʳʡ ʧʦʜʭʦʜ ʢ ʠʟʣʦʞʝʥʠʶ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʘʙʩʪʨʘʢʪʝʥ, ʚ 

ʥʝʤ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʬʘʢʪʳ ʠʟ 

ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʪʝʭʥʠʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʨʠʷʪʠʶ 

ʠʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʚʝʜʝʥʥʦʛʦ ʠ ʜʘʣʝʢʦʛʦ ʦʪ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʫʩʪʴ ʦʪʣʠʯʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʫʯʝʙʥʠʢʦʚ ʜʣʷ 

ʬʠʟʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [2-4 ʠ ʜʨ.], ʥʦ ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʚ 

ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ; 

- ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ, ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ) 

ʩʥʠʞʘʝʪ ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʮʝʣʦʤ. 

ʉ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʦʟʥʘʢʦʤʣʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʤʝʪʦʜʘʤʠ ʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʚʚʦʜʥʦʡ ʣʝʢʮʠʠ, ʥʦʩʷʱʝʡ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʠʚʝʜʸʤ ʝʛʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ: 

1) ʧʨʝʜʘʥʠʝ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʨʦʣʠ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʨʘʩʢʨʳʚʘʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʝʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

2) ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʠʢʣʦʚ: ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʟʘʜʘʯʠ, ʠʤʝʶʱʠʝ ʬʠʟʠʯʝʩʢʠʡ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʡ ʩʤʳʩʣ; 

3) ʩ ʮʝʣʴʶ ʨʘʩʢʨʳʪʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʘʟʜʝʣʦʚ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ (ʪʝʦʨʠʠ 

ʧʨʝʜʝʣʦʚ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʡ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʪ. ʜ.); 

4) ʧʦʚʪʦʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ (ʬʫʥʢʮʠʷ, ʧʨʝʜʝʣ, ʧʨʦʠʟʚʦʜʥʘʷ ʠ ʪ. ʜ.) ʚ 
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ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ (ʧʫʥʢʪ 1); 

5) ʧʨʠʚʝʜʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

6) ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

7) ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʪʥʝʩʪʠ ʚʚʦʜʥʫʶ 

ʣʝʢʮʠʶ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ. 

ʅʘʣʠʯʠʝ ʧʝʨʚʦʛʦ ʧʫʥʢʪʘ ʦʪʣʠʯʘʝʪ ʩʪʨʫʢʪʫʨʫ ʚʚʦʜʥʦʡ ʣʝʢʮʠʠ ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʜʘʥʥʦʛʦ 

ʟʘʥʷʪʠʷ [5-6 ʠ ʜʨ.] ʠʣʠ ʢ ʚʚʝʜʝʥʠʶ ʫʯʝʙʥʠʢʦʚ ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ [2-4 ʠ ʜʨ.]. 

ɼʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʚʦʜʥʦʡ ʣʝʢʮʠʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʨʠʚʝʜʸʤ ʦʜʥʫ ʠʟ ʝʛʦ 

ʢʦʥʢʨʝʪʠʟʘʮʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʦʟʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʜʘʯʠ ʦ ʤʝʪʦʜʝ 

ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʧʨʦʮʝʩʩʝ ʝʝ ʨʝʰʝʥʠʷ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʛʣʷʜʥʦ ʠ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʦ ʧʨʦʩʣʝʜʠʪʴ ʤʝʪʦʜʠʢʫ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ: 

1) ʧʦʥʷʪʠʷ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ; 

2) ʪʝʦʨʠʠ ʧʨʝʜʝʣʦʚ (ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʪʦʯʢʝ); 

3) ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʜʣʷ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʠ ʝʸ ʟʥʘʯʝʥʠʝ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ); 

4) ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩ ʨʘʟʜʝʣʷʶʱʠʤʠʩʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʟʘʜʘʯʘ ʂʦʰʠ 

ʜʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ); 

5) ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʜʣʷ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠ ʪʘʙʣʠʮʳ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 

ʠʥʪʝʛʨʘʣʦʚ); 

6) ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʜʘʯʠ ʦ ʤʝʪʦʜʝ 

ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ: 

1) ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʦ ʤʝʪʦʜʝ ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ [7]: ʧʦ 

ʦʩʪʘʪʦʯʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʠʣʠ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʙʨʘʟʮʝ ʠʩʭʦʜʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ 

ʨʘʩʧʘʜʘ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ; 

2) ʧʨʠʚʝʜʝʥʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʢʦʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ [8]; 

3) ʨʘʟʲʷʩʥʝʥʠʝ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʦ 

ʜʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʝʸ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʛʦ (ʟʘʜʘʯʠ ʂʦʰʠ 

[9]); 

4) ʨʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʟʘʜʘʯʠ ʂʦʰʠ; 

5) ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʂʦʰʠ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠʟʘ; 



 

1489 

 

5) ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʣʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʧʨʠ ʧʦʤʦʱʠ ʝʝ ʦʧʳʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ, 

ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʵʪʘʧʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

ɼʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʥʝʟʘʤʝʥʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʢʘʣʘʚʨʠʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚ ʚʦʜʥʦʡ ʣʝʢʮʠʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʟʦʨ ʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʚʨʝʤʝʥʠ ʜʘʥʥʳʡ ʦʙʟʦʨ ʥʝ ʜʦʣʞʝʥ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʥʦʪʫ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ; ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʣʦʞʝʥʠʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʚʝʜʸʥʥʳʡ ʚ [10]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʚʚʦʜʥʘʷ ʣʝʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. 
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ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ʇʈɽʇʆɼɸɺɸʅʀʗ ɼʀʉʎʀʇʃʀʅʓ 

çʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽè ɺ ʕʇʆʍʋ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ  

 

ʇʘʥʦʚʘ ʅ.ʌ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ, ʧʦʣʫʯʘʷ ʟʘʜʘʥʠʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʥʝ ʢ ʫʯʝʙʥʠʢʘʤ ʠʣʠ 

ʦʜʥʦʛʨʫʧʧʥʠʢʘʤ, ʘ ʢ ʥʝʡʨʦʩʝʪʝʚʳʤ ʤʦʜʝʣʷʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʟʘ ʤʠʥʫʪʳ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʨʘʙʦʪʘʶʱʠʡ ʢʦʜ ʜʣʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ð ʦʪ ʧʨʦʩʪʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʦ 

ʧʦʣʥʦʮʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɸʚʪʦʨʫ ʥʘ ʣʠʯʥʦʤ ʦʧʳʪʝ ʧʨʠʭʦʜʠʣʦʩʴ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ 

ʩʠʪʫʘʮʠʝʡ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʩʜʘʶʪ ʛʦʪʦʚʳʝ ʨʘʙʦʪʳ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʤʤʝʥʪʘʨʠʝʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʦʙʲʷʩʥʠʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʠ ʨʝʘʣʠʟʘʮʠʶ, ʥʦ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʛʨʫʧʧʘ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ. ʕʪʘ ʥʦʚʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʫʯʠʪʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʳ ʩʢʘʯʠʚʘʶʪ ʠʟ 

ʩʝʪʠ ʠʣʠ  ʚʳʧʦʣʥʷʶʪ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ? ɺ ʩʝʪʠ ʠʥʪʝʨʥʝʪ 

ʚʩʪʨʝʯʘʶʪʩʷ ʬʦʨʫʤʳ, ʧʦʩʝʪʠʪʝʣʠ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʶʪ ʩʦʤʥʝʥʠʝ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʧʨʠʥʮʠʧʝ, ʨʘʟ ʵʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʊʘʢʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʤʘʣʦ, ʥʦ ʦʥʠ 

ʝʩʪʴ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ  ʠʤʝʶʪ  ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

1. ʀʟʫʯʝʥʠʝ ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

2. ʀʟʫʯʝʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʠ ʙʘʟʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

3. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

4. ʈʘʟʨʘʙʦʪʢʘ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ 

ʉʝʛʦʜʥʷ ʩʪʫʜʝʥʪʳ, ʠʩʧʦʣʴʟʫʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʢʦʨʨʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, ʥʝ ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʙʦʨʴʙʳ ʩ ʦʰʠʙʢʘʤʠ ʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ, ʥʝ ʦʩʚʦʠʚ ʧʨʠ ʵʪʦʤ ʥʠ ʦʜʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʨʝʰʠʪ ʣʠ ʵʪʫ 

ʧʨʦʙʣʝʤʫ ʧʦʣʥʳʡ ʟʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ? ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʥʝʪ 

ʩʤʳʩʣʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʫʱʝʩʪʚʫʶʪ, ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ, ʠ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʩʪʫʜʝʥʪ ʢ ʥʠʤ ʦʙʨʘʱʘʝʪʩʷ ʠ ʙʫʜʝʪ ʦʙʨʘʱʘʪʴʩʷ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʤʝʩʪʦ ʟʘʧʨʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʉʣʝʜʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʲʷʩʥʠʪʴ ʩʪʫʜʝʥʪʘʤ, ʯʪʦ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʦʢʘʞʝʪʩʷ 
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ʙʝʩʧʦʣʝʟʥʳʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ð ʵʪʦ ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʥʝ ʟʘʤʝʥʘ ʩʧʝʮʠʘʣʠʩʪʫ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ 

ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʫʩʢʦʨʷʝʪ ʨʘʟʨʘʙʦʪʢʫ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ 

ʧʠʰʫʪ: çʅʝʡʨʦʩʝʪʴ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʥʝ 

ʤʦʛʫʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʥʝʡ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʅʦ ʚʩʝ ʨʘʚʥʦ ʥʫʞʝʥ ʯʝʣʦʚʝʢ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʠ ʧʨʦʚʝʨʷʪʴ ʨʝʟʫʣʴʪʘʪʳè.[1] 

 ɿʘʜʘʯʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʩʪʘʚʠʪʴ ʟʘʜʘʯʫ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʦʧʠʩʳʚʘʪʴ ʝʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʨʘʟʜʝʣʷʷ ʧʨʦʮʝʩʩ 

ʨʝʰʝʥʠʷ ʥʘ ʵʪʘʧʳ ʠ ʦʧʨʝʜʝʣʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʵʪʘʧʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʥʠʤʘʥʠʝ 

ʢʦʜʘ ʩʪʫʜʝʥʪʦʤ. ʊʘʢʘʷ ʦʮʝʥʢʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʠ ʙʝʟ ʪʦʛʦ ʥʘ ʟʘʥʷʪʠʷʭ ʥʝ ʭʚʘʪʘʝʪ.  

ʅʘ ʚʟʛʣʷʜ ʘʚʪʦʨʘ, ʠʥʩʪʨʫʤʝʥʪʦʤ  ʧʨʦʚʝʨʢʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ 

ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʩʪʫʜʝʥʪʦʤ ʟʘʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʣʦʢ-

ʩʭʝʤʳ. ʀʤʝʥʥʦ ʙʣʦʢ-ʩʭʝʤʳ ʥʘʛʣʷʜʥʦ ʚʠʟʫʘʣʠʟʠʨʫʶʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʈʦʣʴ ʙʣʦʢ-ʩʭʝʤ ʚ ʵʧʦʭʫ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʝ ʫʤʝʥʴʰʠʣʘʩʴ, 

ʘ ʚʦʟʨʦʩʣʘ ʠ ʚʠʜʦʠʟʤʝʥʠʣʘʩʴ. ʀʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʩʦʟʥʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

1. ʉʨʘʚʥʠʪʝ ʩʚʦʶ ʙʣʦʢ-ʩʭʝʤʫ ʩʦ ʩʭʝʤʦʡ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʠʟ ʢʦʜʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

2. ʇʦ ʢʦʜʫ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʦʩʩʪʘʥʦʚʠʪʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ 
ʣʦʛʠʢʫ ʚ ʚʠʜʝ ʩʭʝʤʳ. 

3. ʅʘʡʜʠʪʝ ʦʰʠʙʢʠ ʚ ʩʭʝʤʝ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ; 

4. ɼʦʢʘʞʠʪʝ ʢʦʨʨʝʢʪʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʧʦ ʝʛʦ ʩʭʝʤʝ. 

ɹʣʦʢ-ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʧʦʥʠʤʘʥʠʝ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ - ʞʝʣʘʪʝʣʴʥʦ ʠʩʢʣʶʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʣʦʢ-ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʚʪʦʨʘʷ ʨʦʣʴ ʙʣʦʢ-ʩʭʝʤ ï ʵʪʦ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʵʪʘʧ ʤʝʞʜʫ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʳʰʣʝʥʠʝʤ ʠ ʧʨʦʤʧʪʦʤ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝ ʦʪʤʝʥʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʫʤʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʚʠʪʴ ʢʦʨʨʝʢʪʥʳʝ ʟʘʜʘʯʠ ʠ ʦʮʝʥʠʚʘʪʴ ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ 

ʚʘʞʥʝʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ: 

1. ʉʠʩʪʝʤʫ ʦʮʝʥʠʚʘʥʠʷ. 

- ʦʮʝʥʠʚʘʪʴ ʥʝ ʛʦʪʦʚʳʡ ʢʦʜ, ʘ ʝʛʦ ʧʦʥʠʤʘʥʠʝ ʠ ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʮʝʩʩʘ 
ʨʘʟʨʘʙʦʪʢʠ; 

- ʦʮʝʥʠʚʘʪʴ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʛʦʪʦʚʦʛʦ ʨʝʰʝʥʠʷ. 

2. ʌʦʨʤʘʪʳ ʟʘʜʘʥʠʡ 
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- ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

-  ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ ʥʘ ʘʥʘʣʠʟ ʠ ʫʣʫʯʰʝʥʠʝ ʢʦʜʘ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ; 

- ʟʘʜʘʯʠ ʥʘ ʘʥʘʣʠʟ ʩʭʝʤ ʩʪʫʜʝʥʪʘ ʠ ʩʭʝʤ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

 3. ʀʥʪʝʛʨʘʮʠʷ ʥʝʡʨʦʩʝʪʝʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

-  ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ-

ʠʥʩʪʨʫʤʝʥʪʦʚ; 

-  ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʟʥʳʤʠ ʥʝʡʨʦʩʝʪʷʤʠ; 

- ʢʨʠʪʠʯʝʩʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʠʩʢʦʚ ʀʀ-ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ. 

ɺʦʟʤʦʞʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʠ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳè, 

ʢʦʛʜʘ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʘ 

ʯʝʣʦʚʝʢʫ ʙʫʜʝʪ ʦʪʚʝʜʝʥʘ  ʪʦʣʴʢʦ ʨʦʣʴ ʢʦʥʪʨʦʣʝʨʘ [2]. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʚʘʥʝʰʢʠʥʘ ɸ. çɹʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʀʀ ʛʝʥʝʨʠʨʫʝʪ ʬʠʛʥʶè: 5 

ʧʨʠʯʠʥ ʫʯʠʪʴʩʷ ʢʦʜʠʥʛʫ ʚ ʵʧʦʭʫ ʥʝʡʨʦʩʝʪʝʡ. ɼʦʚʦʜʳ ʯʠʪʘʪʝʣʝʡ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] / T-J.ru : ʩʘʡʪ. ï URL:  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.01.2026). ï ʊʝʢʩʪ : 

ʵʣʝʢʪʨʦʥʥʳʡ. 

2. Welsh M. ʂʣʘʩʩʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʛʨʘʥʠ ʚʳʤʠʨʘʥʠʷ 

[ʕʣʝʢʪʦʥʥʳʡ ʨʝʩʫʨʩ]/ Habr.com: ʩʘʡʪ ʢʦʤʧʘʥʠʠ RUVDS. ï URL:(ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ:21.01.2026).ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʆɼʉʀʉʊɽʄʓ ɸʅɸʃʀɿɸ ʋɻʈʆɿ ʋʏɽɹʅʆɻʆ 

ɿɸɺɽɼɽʅʀʗ 

 

ʇʠʱʫʭʠʥʘ ʊ.ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɸʩʘʤʙʘʝʚ ɸ. ʂ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʘʥʘʣʠʟʘ ʫʛʨʦʟ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ 

ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʛʨʦʟ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ 

ʚʫʟʘ, ʠ ʤʝʪʦʜʦʣʦʛʠʶ ʠʭ ʦʮʝʥʢʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʦʩʥʦʚʘʥʘ 

ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʫʛʨʦʟ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ 

ʫʛʨʦʟ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʆʪʢʨʳʪʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʤʘʩʩʦʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩʦʟʜʘʶʪ ʫʥʠʢʘʣʴʥʫʶ ʫʷʟʚʠʤʦʩʪʴ [1]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʥʦʩʷʪ ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʚʦʢʫʧʥʳʡ ʨʠʩʢ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʫʛʨʦʟ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʰʘʛʦʤ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʂʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʷʚʣʷʶʪʩʷ: 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʠʭ ʦʮʝʥʢʠ, 

ʩʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʝʸ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʫʛʨʦʟ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʠʧʠʯʥʦʛʦ ʚʫʟʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʩʪʨʦʝʥʘ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʷʤ: ʦʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʠʨʦʜʘ ʫʛʨʦʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚʩʝ 

ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. 
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ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʛʨʦʟ ʜʣʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʫʛʨʦʟʳ ʧʦ ʯʝʪʳʨʝʤ 

ʦʩʥʦʚʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʘʪʘʢʠ ʥʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ, ʙʘʟʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʥʘʫʯʥʳʝ 

ʘʨʭʠʚʳ. ʌʠʟʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʫʛʨʦʟʳ ʩʚʷʟʘʥʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʣʶʜʝʡ ʠ 

ʠʤʫʱʝʩʪʚʘ: ʦʪ ʧʦʞʘʨʦʚ ʠ ʘʚʘʨʠʡ ʜʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ. ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ ʟʘʪʨʘʛʠʚʘʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ð ʢʦʥʬʣʠʢʪʳ, ʙʫʣʣʠʥʛ, ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʈʝʧʫʪʘʮʠʦʥʥʳʝ ʫʛʨʦʟʳ ʥʘʮʝʣʝʥʳ ʥʘ 

ʠʤʠʜʞ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʳʥʢʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ. 

ʇʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʛʨʦʟ ʥʝʦʙʭʦʜʠʤ ʤʝʭʘʥʠʟʤ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ. ʆʩʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ ʨʠʩʢʦʚ, ʛʜʝ ʢʘʞʜʘʷ ʫʛʨʦʟʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ: ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ (P) ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʫʱʝʨʙ (I) (ʊʘʙʣʠʮʘ 1). ʆʙʘ ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʨʷʶʪʩʷ ʧʦ ʰʢʘʣʝ ʦʪ 1 ʜʦ 5, ʘ 

ʠʪʦʛʦʚʳʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ PĬI. ɼʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ ʠʥʮʠʜʝʥʪʦʚ, ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ ʠ ʘʥʘʣʠʟʘ 

ʫʷʟʚʠʤʦʩʪʝʡ [3]. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʘʪʨʠʮʘ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

 ̄ ʋʛʨʦʟʘ ɺʝʨʦʷʪʥ

ʦʩʪʴ (P) 

1-5 

ʋʱʝʨʙ 

(I) 

1-5 

ʋʨʦʚʝʥʴ 

ʨʠʩʢʘ 

(P Ĭ I) 

ʇʨʠʦʨʠʪʝʪ 

1 ʂʠʙʝʨʘʪʘʢʘ ʥʘ ʩʠʩʪʝʤʫ 

ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

4 5 20 ʂʨʠʪʠʯʝʩʢʠʡ 

2 ʌʠʰʠʥʛ-ʘʪʘʢʘ ʥʘ 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

5 4 20 ʂʨʠʪʠʯʝʩʢʠʡ 

3 ʂʦʥʬʣʠʢʪ ʚ ʩʪʫʜʝʥʯʝʩʢʦʤ 

ʦʙʱʝʞʠʪʠʠ ʩ ʤʝʜʠʘ-

ʦʩʚʝʱʝʥʠʝʤ 

3 5 15 ɺʳʩʦʢʠʡ 

  



 

1495 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

4 ʇʦʞʘʨ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ 

ʢʦʨʧʫʩʝ 

2 5 10 ɺʳʩʦʢʠʡ 

5 ʋʪʝʯʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ 

3 4 12 ɺʳʩʦʢʠʡ 

6 ʉʙʦʡ ʩʠʩʪʝʤʳ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

4 2 8 ʉʨʝʜʥʠʡ 

7 ʅʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ 

3 3 9 ʉʨʝʜʥʠʡ 

 

ʋʨʦʚʝʥʴ ʨʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʪʠʯʥʦʩʪʴ ʫʛʨʦʟʳ: 15-25 ï ʂʨʠʪʠʯʝʩʢʠʡ ʨʠʩʢ 

(ʪʨʝʙʫʝʪ ʥʝʤʝʜʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ); 8-14 ï ʚʳʩʦʢʠʡ ʨʠʩʢ (ʪʨʝʙʫʝʪ ʧʣʘʥʦʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ); 1-7 ï ʩʨʝʜʥʠʡ/ʥʠʟʢʠʡ ʨʠʩʢ (ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ). 

ʄʘʪʨʠʮʘ ʨʠʩʢʦʚ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʤʝʨ 

ʟʘʱʠʪʳ. ʋʛʨʦʟʳ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ ʪʨʝʙʫʶʪ 

ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫʛʨʦʟʳ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʜʩʠʩʪʝʤʳ 

ʘʥʘʣʠʟʘ ʫʛʨʦʟ. ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [4]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʫʛʨʦʟ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʄʦʜʫʣʴ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʩ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʪʦʯʝʢ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʣʦʛʠ 
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ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʘʥʥʳʝ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ 

ʤʦʜʫʣʴ ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʩʠʩʪʝʤʳ ï ʟʜʝʩʴ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, 

ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʠ ʢʦʨʨʝʣʷʮʠʠ ʩʦʙʳʪʠʡ. ʄʦʜʫʣʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʩʮʝʥʘʨʥʳʡ ʘʥʘʣʠʟ, ʦʮʝʥʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʟʘʱʠʪʥʳʭ 

ʤʝʨ. ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʝʨʩʦʥʘʣʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʨʫʢʦʚʦʜʩʪʚʫ ʥʘʛʣʷʜʥʳʝ ʜʘʰʙʦʨʜʳ, ʦʪʯʝʪʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʩʪʨʦʝʥʘ 

ʚ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʉʪʘʪʠʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʧʠʩʘʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 2, ʨʝʘʣʠʟʫʝʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʪʦʣʴʢʦ ʚ ʜʠʥʘʤʠʢʝ. ɼʘʥʥʳʡ ʮʠʢʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʈʠʩʫʥʢʝ 3, ʬʦʨʤʘʣʠʟʫʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʩʙʦʨʘ ʩʳʨʳʭ ʜʘʥʥʳʭ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʎʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ 

ʫʛʨʦʟ 

 

ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʵʪʘʧʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʤʦʜʫʣʠ ʧʦʜʩʠʩʪʝʤʳ ʘʛʨʝʛʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʅʘ ʚʪʦʨʦʤ ʢʣʶʯʝʚʦʤ ʵʪʘʧʝ ï ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ï 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʷʜʨʦ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʨʘʩʯʸʪ ʫʨʦʚʥʷ ʨʠʩʢʘ ʧʦ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ (PĬI), ʥʦ ʠ ʢʦʨʨʝʣʷʮʠʷ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʦʙʳʪʠʡ (ʥʘʧʨʠʤʝʨ, ʧʦʧʳʪʢʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʬʠʟʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʚ ʪʦʡ ʞʝ ʟʦʥʝ), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʤʥʦʛʦʵʪʘʧʥʳʝ ʘʪʘʢʠ ʠ ʧʦʚʳʰʘʪʴ ʪʦʯʥʦʩʪʴ 

ʧʨʠʦʨʠʪʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ 

ʦʧʝʨʘʪʠʚʥʘʷ ʢʘʨʪʠʥʘ ʫʛʨʦʟ, ʢʦʪʦʨʘʷ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʝ 

(ʈʠʩʫʥʦʢ 3, ʵʪʘʧ 3). ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʢʘʨʪʠʥʳ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʡʪʠʥʛʘ ʠʟ 
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ʄʘʪʨʠʮʳ ʨʠʩʢʦʚ (ʊʘʙʣʠʮʘ 1) ï ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʟʘʱʠʪʥʳʭ ʤʝʨ. 

ʕʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʦʜʫʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʚʝʩʪʠ ʩʮʝʥʘʨʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʵʢʦʥʦʤʠʯʥʳʡ ʚʘʨʠʘʥʪ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʵʪʘʧʘ ʚʥʝʜʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʚʳʙʨʘʥʥʳʭ ʤʝʨ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʟʘʤʳʢʘʥʠʝ ʮʠʢʣʘ ʯʝʨʝʟ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ɼʘʥʥʳʝ ʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʸʥʥʳʭ ʤʝʨ (ʩʥʠʟʠʣʘʩʴ ʣʠ ʯʘʩʪʦʪʘ ʠʥʮʠʜʝʥʪʦʚ, 

ʠʟʤʝʥʠʣʘʩʴ ʣʠ ʦʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ) ʜʦʣʞʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ 

ʧʦʜʩʠʩʪʝʤʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ ʫʪʦʯʥʷʪʴ ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʢʠ, ʜʝʣʘʷ 

ʩʠʩʪʝʤʫ ʩʘʤʦʦʙʫʯʘʶʱʝʡʩʷ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ (ʮʠʢʣ 

ɼʝʤʠʥʛʘ PDCA: Plan-Do-Check-Act) ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʫʟʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʜʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʫʛʨʦʟ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʦʪʯʸʪʥʦʩʪʠ, ʘ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʧʝʪʣʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʘʥʘʣʠʟʦʤ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʨʫʯʥʦʤ ʘʥʘʣʠʟʝ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʫʙʳʪʢʦʚ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ: 

- ʠʟʙʝʞʘʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ ʦʪ ʧʨʦʩʪʦʝʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʭʠʱʝʥʠʷ ʠʤʫʱʝʩʪʚʘ; 

- ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʟʘ ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʩʦʭʨʘʥʠʪʴ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʘʢʪʠʚʳ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʦʟʠʮʠʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ; 

- ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʣʫʞʙʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʫʛʨʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʘʢʦʥʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ ʥʘ ʩʠʩʪʝʤʥʳʡ, ʠʟʤʝʨʠʤʳʡ ʫʨʦʚʝʥʴ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʦʜʝʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʚʳʜʝʣʷʷ ʨʝʩʫʨʩʳ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʟʘʱʠʪʳ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ, 

ʫʩʪʦʡʯʠʚʦʡ ʩʨʝʜʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʈɸɿʈɸɹʆʊʂɸ ʈɸʉʇʈɽɼɽʃɽʅʅʆʁ ʉʀʉʊɽʄʓ ʀʅɺɽʅʊɸʈʀɿɸʎʀʀ ʀ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʅɸ ʈɸɹʆʏʀʍ ʉʊɸʅʎʀʗʍ 

ʊɽʍʅʀʏɽʉʂʀʍ ʀ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʓʍ ʇʆɼʈɸɿɼɽʃɽʅʀʁ 

ʇɸʉʉɸɾʀʈʉʂʆɻʆ ɺɸɻʆʅʅʆɻʆ ɼɽʇʆ 

 

ʇʠʱʫʭʠʥʘ ʊ.ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʄʘʪʶʢʝʚʠʯ ʂ.ɸ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ, ʧʦʜʣʝʞʘʱʠʝ ʨʝʰʝʥʠʶ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ, ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʟʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʧʨʠʚʦʜʷʪʩʷ ʜʠʘʛʨʘʤʤʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ 

ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʜʠʘʛʨʘʤʤʫ IDEF0 ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʘʛʦʥʥʦʝ ʜʝʧʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ 

ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ, ʧʦʜʣʝʞʘʪ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʨʘʟʨʘʙʦʪʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʘʛʨʘʤʤʫ IDEF0 ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʦʝʢʪʘ ʜʣʷ 
ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʘʛʨʘʤʤʫ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʦʩʦʙʫʶ 

ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʚʢʣʶʯʘʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʛʦʥʥʦʛʦ 

ʜʝʧʦ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ:  

- ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʩʣʦʞʥʦʩʪʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʢʫʧʦʢ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʨʠʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʣʠʮʝʥʟʠʦʥʥʦʛʦ ʇʆ [1]. 

ʈʘʟʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦʟʚʦʣʠʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʯʸʪʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʯʪʦ 
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ʧʦʚʳʩʠʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʝʧʦ [2]. ʀʟʣʦʞʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʧʦʜʭʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʸʪʘ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʘʢʪʠʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʜʝʧʦ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 1, ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘʛʝʥʪʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ, 

ʮʝʥʪʨʘʣʴʥʳʡ ʩʝʨʚʝʨ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʙʘʟʫ ʜʘʥʥʳʭ ʘʢʪʠʚʦʚ, ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ ʤʦʜʫʣʴ ʦʪʯʸʪʥʦʩʪʠ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʫʜʘʣʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

 

ʄʝʪʦʜʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʇʆ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʘʢʪʠʚʥʦʛʦ ʦʧʨʦʩʘ 

ʩʪʘʥʮʠʡ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʠʣʠ ʩʦʙʳʪʠʶ. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ WMI, SNMP ʠ SSH, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʨʘʟʥʦʨʦʜʥʳʤ ʧʘʨʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʩʙʦʨ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ 

ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʣʠʮʝʥʟʠʡ ʇʆ, ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʠʣʠ ʞʫʨʥʘʣʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚʢʣʶʯʘʶʪ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʜʝʧʦ, VPN-ʪʫʥʥʝʣʠ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʘʱʠʱʝʥʥʳʝ 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʛʠʙʢʦʡ ʠ 

ʘʜʘʧʪʠʨʫʝʤʦʡ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʜʧʨʠʷʪʠʷ [3].  
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ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʨʠ ʜʠʘʛʨʘʤʤʳ: 

ʜʠʘʛʨʘʤʤʫ IDEF0, ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʡ ʠ ʜʠʘʛʨʘʤʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʠʘʛʨʘʤʤʘ 

IDEF0 ʙʫʜʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʜʠʘʛʨʘʤʤʘ 

ʩʦʩʪʦʷʥʠʡ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʢʘʞʝʪ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʥʝʜʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ. 

ɼʠʘʛʨʘʤʤʘ IDEF0, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 2, ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʮʝʩʩ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʀʊ-ʘʢʪʠʚʦʚ ʚ ʚʘʛʦʥʥʦʤ ʜʝʧʦ. ʅʘ ʚʭʦʜʝ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʇʆ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ. ʄʝʭʘʥʠʟʤʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʧʝʨʩʦʥʘʣ ʀʊ-ʦʪʜʝʣʘ ʠ ʤʦʙʠʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ. ʋʧʨʘʚʣʷʶʱʠʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ 

ʧʣʘʥʳ ʦʙʥʦʚʣʝʥʠʡ. ɺʳʭʦʜʦʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʀʊ-

ʘʢʪʠʚʦʚ, ʦʪʯʝʪʳ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ ʟʘʢʫʧʦʢ ʠ 

ʦʙʥʦʚʣʝʥʠʡ. ɼʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʮʝʩʩʘ ʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ [4]. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ IDEF0 ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʀʊ-ʘʢʪʠʚʦʚ ʚʘʛʦʥʥʦʛʦ 

ʜʝʧʦ 

 

ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʧʨʦʝʢʪʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 3) ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʠʮʠʘʮʠʠ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ 

ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʣʘʥ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʵʪʘʧ ʧʝʨʝʭʦʜʠʪ ʚ ʩʪʘʜʠʶ "ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʅʘʩʪʨʦʡʢʘ", 

ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʫʩʪʘʥʦʚʢʫ ʘʛʝʥʪʦʚ ʥʘ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʥʘʩʪʨʦʡʢʫ ʩʝʨʚʝʨʘ, 
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ʠʥʪʝʛʨʘʮʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʣʝʜʫʝʪ "ʕʢʩʧʣʫʘʪʘʮʠʷ ʠ ʄʦʥʠʪʦʨʠʥʛ", ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʦʪʯʝʪʦʚ, ʦʙʨʘʙʦʪʢʫ ʠʥʮʠʜʝʥʪʦʚ ʠ ʦʙʥʦʚʣʝʥʠʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʝʪ ʮʠʢʣ, ʚ ʢʦʪʦʨʦʤ ʨʝʛʫʣʷʨʥʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʧʨʘʚʠʣ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʢʪʠʚʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 
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ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʈʠʩʫʥʦʢ 4) ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʰʘʛʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ. 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʩʪʘʥʦʚʢʘ ʠ 

ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʚ ʪʝʩʪʦʚʦʡ ʩʨʝʜʝ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ, ʥʘʢʦʥʝʮ, 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʧʦʜʜʝʨʞʢʦʡ. ʅʘ 

ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚʥʦʩʷʪʩʷ ʢʦʨʨʝʢʪʠʚʳ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ, ʠ ʧʣʘʥʠʨʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ. ʕʪʠ 

ʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʫʯʝʪʘ ʀʊ-ʘʢʪʠʚʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 5, 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʟ ʠ ʦʪʯʝʪʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʫʯʝʪʘ ʘʢʪʠʚʦʚ [5]. 

ʉʦʪʨʫʜʥʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʣʫʯʘʶʪ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʇʆ, ʧʨʦʚʦʜʷʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʚʝʨʢʘʭ 

ʜʘʥʥʳʭ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʀʊ-ʦʪʜʝʣʘ ʫʧʨʘʚʣʷʶʪ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʩʠʩʪʝʤʳ, 

ʘʥʘʣʠʟʠʨʫʶʪ ʦʪʯʝʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʶʪ ʟʘʧʨʦʩʳ ʥʘ ʦʙʥʦʚʣʝʥʠʝ 

ʇʆ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʣʠʮʝʥʟʠʦʥʥʫʶ ʯʠʩʪʦʪʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʧʣʘʥʠʨʫʶʪ ʟʘʢʫʧʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ. 
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ʈʫʢʦʚʦʜʠʪʝʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦʣʫʯʘʶʪ ʩʚʦʜʥʳʝ ʦʪʯʝʪʳ ʦ ʩʦʩʪʦʷʥʠʠ ʀʊ-

ʘʢʪʠʚʦʚ, ʫʪʚʝʨʞʜʘʶʪ ʧʣʘʥʳ ʦʙʥʦʚʣʝʥʠʷ ʠ ʟʘʢʫʧʦʢ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʜʝʧʦ. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʜʠʘʛʨʘʤʤʳ IDEF0, ʩʦʩʪʦʷʥʠʡ, 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʛʫʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. ʏʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ, ʥʘʯʠʥʘʷ ʦʪ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʘʢʪʠʚʘʤʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʩʠʩʪʝʤʳ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ɿɸʑʀʊʓ ɹɸɿʓ ɼɸʅʅʓʍ ʉʇʆʈʊʀɺʅʆʁ 

ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʇʠʱʫʭʠʥʘ ʊ.ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʫʟʴʤʠʥ ɸ.ʀ.  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ.ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠ

ʩʪʝʤʳ ʟʘʱʠʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʫʛʨʦʟʳ ʠ ʤʝʪʦʜʳ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʦ

ʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʘʟʳ ʜʘʥʥʳʭ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʜʣʝʞʘʪ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʩʧʦʨʪʠʚʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʟʘʱʠʪʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʧʦʨʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʢʦʥ

ʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʧʦʨʪʩʤʝʥʘʭ, ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ, ʤʝʜʠʮʠ

ʥʩʢʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʪʘʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ʩʧʦʨʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʠ ʤʝʪʦʜʘʭ ʘʪʘʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠʭ ʤʝʭʘʥʠʟʤʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ [1]. ʈʘʟʙʠʝʥʠʝ ʘʪʘʢ ʥʘ ʢʘʪʝʛʦʨʠʠ ʧʦ ʤʝʪʦʜʘʤ 

ʨʝʘʣʠʟʘʮʠʠ, ʮʝʣʷʤ ʠ ʢʘʥʘʣʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʫʛʨʦʟʳ ʠ 

ʬʦʢʫʩʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʩʘʤʳʭ ʨʠʩʢʦʚʘʥʥʳʭ ʠ ʚʝʨʦʷʪʥʳʭ 

ʘʪʘʢ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʥʠʤʘʥʠʝ ʩʧʝʮʠʬʠʢʠ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʘʪʘʢ ʧʦʤʦʛʘʝʪ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʚʳʰʘʷ ʠʭ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʘʥʠʧʫʣʷʪʠʚʥʳʤ ʪʝʭʥʠʢʘʤ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ.  

ʄʝʪʦʜʳ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʬʠʰʠʥʛʦʚʳʭ ʘʪʘʢ, ʤʘʩʢʠʨʫʶʱʠʭʩʷ ʧʦʜ 

ʜʦʚʝʨʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ, ʜʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʩʭʝʤ, ʪʘʢʠʭ ʢʘʢ ʢʨʘʞʘ ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ, ʛʜʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ 

ʥʝʦʙʭʦʜʠʤ ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʭʨʘʥʠʣʠʱʫ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʚʥʝʰʥʠʝ ʫʛʨʦʟʳ, ʪʘʢʠʝ ʢʘʢ 

ʬʠʰʠʥʛʦʚʳʝ ʘʪʘʢʠ, ʫʜʘʣʝʥʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʀ ʚʥʫʪʨʝʥʥʠʝ 

ʫʛʨʦʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʡʩʪʚʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʠʣʠ ʣʠʮ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ 

ʩʠʩʪʝʤʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, ʘʪʘʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʨʷʤʦʝ ʠʟʚʣʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʦʙʭʦʜ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʘʥʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʘʪʘʢ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ 

ʚʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʪʝʣʝʬʦʥʥʳʝ ʟʚʦʥʢʠ ʠ ʜʘʞʝ 

ʧʨʷʤʦʝ ʬʠʟʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳʤʠ ʠʟ-ʟʘ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʪʘʢ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʘʪʘʢ ʥʘ ʩʧʦʨʪʠʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ: 

- ʬʠʰʠʥʛ ʠ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ. ʍʘʢʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜʜʝʣʴʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ, ʯʪʦʙʳ ʦʙʤʘʥʦʤ ʟʘʩʪʘʚʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʩʢʨʳʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ. ʅʘʧʨʠʤʝʨ, 

ʛʨʫʧʧʠʨʦʚʢʘ Fancy Bear (Strontium/APT28) ʧʨʠʤʝʥʷʣʘ ʬʠʰʠʥʛ ʧʨʠ ʘʪʘʢʘʭ ʥʘ 

ʩʧʦʨʪʠʚʥʳʝ ʠ ʘʥʪʠʜʦʧʠʥʛʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2019 ʛʦʜʫ [2]; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ɺʢʣʶʯʘʝʪ ʪʨʦʷʥʳ, ʧʨʦʛʨʘʤʤʳ-

ʚʳʤʦʛʘʪʝʣʠ ʠ ʙʵʢʜʦʨʳ. ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʚʥʝʜʨʷʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ 

ʯʝʨʝʟ ʟʘʨʘʞʸʥʥʳʝ ʬʘʡʣʳ ʠʣʠ ʫʷʟʚʠʤʦʩʪʠ ʚ ʇʆ. ʅʘʧʨʠʤʝʨ, ʚ 2024 ʛʦʜʫ ʭʘʢʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʷʟʚʠʤʦʩʪʠ ʚ ʙʨʘʫʟʝʨʘʭ ʥʘ ʙʘʟʝ Chrome ʠ ʤʝʩʩʝʥʜʞʝʨʘʭ ʜʣʷ ʘʪʘʢ; 

- ʘʪʘʢʠ ʤʝʪʦʜʦʤ çʛʨʫʙʦʡ ʩʠʣʳè (brute-force). ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʧʳʪʘʶʪʩʷ ʧʦʜʦʙʨʘʪʴ ʫʯʸʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʩʢʨʠʧʪʳ ʜʣʷ 

ʧʝʨʝʙʦʨʘ ʧʘʨʦʣʝʡ; 

- ʘʪʘʢʠ ʪʠʧʘ DDoS (çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè). ʅʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʝʨʝʛʨʫʟʢʫ ʩʠʩʪʝʤ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʧʨʦʩʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʥʝʜʦʩʪʫʧʥʳʤʠ; 
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- ʘʪʘʢʘ ʯʝʨʝʟ ʧʦʩʨʝʜʥʠʢʘ (MITM). ʍʘʢʝʨ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʚʝʙ-ʪʨʘʬʠʢ 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʦʡ, ʯʪʦʙʳ ʫʢʨʘʩʪʴ ʫʯʸʪʥʳʝ ʜʘʥʥʳʝ ʠʣʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ; 

- ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʥʘʩʪʨʦʡʢʘʭ ʠʣʠ ʰʠʬʨʦʚʘʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʥʝʟʘʱʠʱʸʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʣʫʯʘʡʥʦ ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʫʧʥʳʤʠ ʚ ʠʥʪʝʨʥʝʪʝ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

- ʮʝʣʝʚʳʝ ʘʪʘʢʠ (APT). ɿʘʨʘʥʝʝ ʩʧʣʘʥʠʨʦʚʘʥʥʳʝ ʘʪʘʢʠ ʥʘ ʢʦʥʢʨʝʪʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʦʩʪʘʸʪʩʷ ʚ ʩʝʪʠ ʜʦ ʦʙʥʘʨʫʞʝʥʠʷ. 

ɻʨʫʧʧʠʨʦʚʢʘ Fancy Bear ʧʨʦʚʦʜʠʣʘ ʪʘʢʠʝ ʘʪʘʢʠ ʥʘ ʩʧʦʨʪʠʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

2016, 2018 ʠ 2019 ʛʦʜʘʭ; 

- ʨʘʩʧʳʣʝʥʠʝ ʧʘʨʦʣʝʡ. ʄʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʧʳʪʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʫʯʸʪʥʳʝ ʜʘʥʥʳʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʘʢʢʘʫʥʪʦʚ. 

ʇʨʠʤʝʨʳ ʠʥʮʠʜʝʥʪʦʚ: 

- ʚ 2016 ʛʦʜʫ Fancy Bear ʚʟʣʦʤʘʣʘ ʘʥʪʠʜʦʧʠʥʛʦʚʫʶ ʙʘʟʫ WADA ʠ 

ʦʧʫʙʣʠʢʦʚʘʣʘ ʜʘʥʥʳʝ ʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠʩʢʣʶʯʝʥʠʷʭ ʥʝʢʦʪʦʨʳʭ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚ [3]; 

- ʚ 2019 ʛʦʜʫ Microsoft ʩʦʦʙʱʠʣʘ ʦ ʩʝʨʠʠ ʘʪʘʢ Fancy Bear ʥʘ 

16 ʩʧʦʨʪʠʚʥʳʭ ʠ ʘʥʪʠʜʦʧʠʥʛʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [4]; 

- ʚ 2024 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʫʪʝʯʢʘ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ TrackMan, ʢʦʪʦʨʘʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʩʧʦʨʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. ɹʘʟʘ ʜʘʥʥʳʭ ʦʙʲʸʤʦʤ 110 ʊɹ 

ʩʦʜʝʨʞʘʣʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʠʤʝʥʘ, email-ʘʜʨʝʩʘ, 

IP-ʘʜʨʝʩʘ ʠ ʪʦʢʝʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʙʘʟʳ ʜʘʥʥʳʭ 

ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ: ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʧʝʨʩʦʥʘʣʘ: 

ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ; ʨʦʣʝʚʘʷ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ (RBAC); 

ʤʦʥʠʪʦʨʠʥʛ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʪʝʯʝʢ ʜʘʥʥʳʭ: ʰʠʬʨʦʚʘʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

DLP-ʩʠʩʪʝʤʳ; ʢʦʥʪʨʦʣʴ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ ʧʨʘʚ 

ʜʦʩʪʫʧʘ. ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ: ʤʝʭʘʥʠʟʤʳ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ; 

ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ; ʧʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ; ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʩʙʦʝʚ. 

ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ DDoS-ʘʪʘʢʘʤ: ʩʠʩʪʝʤʳ ʬʠʣʴʪʨʘʮʠʠ ʪʨʘʬʠʢʘ; ʙʘʣʘʥʩʠʨʦʚʢʘ 

ʥʘʛʨʫʟʢʠ; ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ; ʤʦʥʠʪʦʨʠʥʛ ʘʥʦʤʘʣʠʡ. ɿʘʱʠʪʘ ʦʪ SQL-

ʠʥʲʝʢʮʠʡ: ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʝ ʟʘʧʨʦʩʳ; ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; ʚʘʣʠʜʘʮʠʷ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; ʤʝʞʩʝʪʝʚʦʝ ʵʢʨʘʥʠʨʦʚʘʥʠʝ. ɸʥʪʠʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ: 

ʩʠʛʥʘʪʫʨʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ; ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʟʘʱʠʪʘ ʦʪ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ; 

ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʙʘʟ. ʇʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʨʝʛʣʘʤʝʥʪʳ ʜʦʩʪʫʧʘ; 

ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ; ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʩʦʛʣʘʰʝʥʠʷ ʦ 

ʥʝʨʘʟʛʣʘʰʝʥʠʠ. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ: ʨʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʥʛʠ; ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʟʥʘʥʠʡ; ʠʥʩʪʨʫʢʪʘʞʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ. ʋʧʨʘʚʣʝʥʠʝ 

ʠʥʮʠʜʝʥʪʘʤʠ: ʧʣʘʥ ʨʝʘʛʠʨʦʚʘʥʠʷ; ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ; ʧʦʨʷʜʦʢ ʨʘʩʩʣʝʜʦʚʘʥʠʷ; 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʡ. ʉʝʪʝʚʘʷ ʟʘʱʠʪʘ: ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ; VPN-

ʪʫʥʥʝʣʠ; ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ; ʩʝʛʤʝʥʪʘʮʠʷ ʩʝʪʠ. 

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ: ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; ʫʧʨʘʚʣʝʥʠʝ ʢʣʶʯʘʤʠ; 

ʮʠʬʨʦʚʳʝ ʧʦʜʧʠʩʠ; ʙʝʟʦʧʘʩʥʳʝ ʧʨʦʪʦʢʦʣʳ. ʌʠʟʠʯʝʩʢʘʷ ʟʘʱʠʪʘ: ʢʦʥʪʨʦʣʴ 
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ʜʦʩʪʫʧʘ ʚ ʧʦʤʝʱʝʥʠʷ; ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ; ʦʭʨʘʥʥʳʝ ʩʠʩʪʝʤʳ; ʟʘʱʠʪʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ: ʘʥʦʥʠʤʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʠ; ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ; ʢʦʥʪʨʦʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; ʟʘʱʠʪʳ 

ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ. ɿʘʱʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʰʠʬʨʦʚʘʥʠʷ; ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ; ʢʦʥʪʨʦʣʴ ʪʨʘʥʟʘʢʮʠʡ; ʘʫʜʠʪ 

ʦʧʝʨʘʮʠʡ. ɿʘʱʠʪʘ ʩʪʘʪʠʩʪʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ: ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ; ʟʘʱʠʪʘ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ; ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ.  

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ɹɼ ʦʪ ʘʪʘʢ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ IDF0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ɹɼ 

ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʌʫʥʢʮʠʷ (ʮʝʥʪʨʘʣʴʥʳʡ ʙʣʦʢ) ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʙʘʟʳ ʜʘʥʥʳʭ 

ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʫʪʴ: ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ: 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ; ʩʦʭʨʘʥʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ; ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʛʣʘʤʝʥʪʦʚ; ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʠʥʮʠʜʝʥʪʳ ʀɹ.  

ɺʭʦʜʳ (Input, ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ) ʜʘʥʥʳʝ ʠ ʩʦʙʳʪʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ 

ʩʠʩʪʝʤʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ: ʇʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʫʙʲʝʢʪʦʚ: ʩʧʦʨʪʩʤʝʥʳ: ʌʀʆ, 

ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʨʘʭʦʚʳʝ 

ʩʚʝʜʝʥʠʷ; ʩʦʪʨʫʜʥʠʢʠ: ʌʀʆ, ʜʦʣʞʥʦʩʪʠ, ʟʘʨʧʣʘʪʥʳʝ ʜʘʥʥʳʝ, ʢʦʥʪʘʢʪʳ. 

ʉʧʦʨʪʠʚʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ: ʧʨʦʪʦʢʦʣʳ ʩʦʨʝʚʥʦʚʘʥʠʡ (ʜʠʩʮʠʧʣʠʥʘ, 

ʚʨʝʤʷ, ʤʝʩʪʦ, ʙʘʣʣʳ); ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʥʘʛʨʫʟʢʠ, ʜʠʥʘʤʠʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ); ʨʝʡʪʠʥʛʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʌʠʥʘʥʩʦʚʦΆʢʦʥʪʨʘʢʪʥʘʷ 
ʜʦʢʫʤʝʥʪʘʮʠʷ: ʜʦʛʦʚʦʨʳ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʠ ʩʧʦʥʩʦʨʘʤʠ; ʧʣʘʪʸʞʥʳʝ 

ʨʝʢʚʠʟʠʪʳ; ʩʤʝʪʳ ʠ ʦʪʯʸʪʳ ʦ ʨʘʩʭʦʜʘʭ. ʅʦʨʤʘʪʠʚʥʦΆʧʨʘʚʦʚʘʷ ʙʘʟʘ: 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 152Άʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè; ʪʨʝʙʦʚʘʥʠʷ 
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ʈʦʩʢʦʤʥʘʜʟʦʨʘ ʠ ʩʧʦʨʪʠʚʥʳʭ ʬʝʜʝʨʘʮʠʡ; ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɿʘʧʨʦʩʳ ʥʘ ʜʦʩʪʫʧ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʦʪʨʫʜʥʠʢʦʚ, ʪʨʝʥʝʨʦʚ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ). 

ɺʳʭʦʜʳ (Output, ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ) ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, 

ʧʝʨʝʜʘʚʘʝʤʳʝ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ: ɿʘʱʠʱʸʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ: ʟʘʰʠʬʨʦʚʘʥʥʳʝ 

ʟʘʧʠʩʠ; ʨʘʟʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʧʦ ʨʦʣʷʤ; ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

ʮʝʣʦʩʪʥʦʩʪʠ. ɾʫʨʥʘʣʳ ʘʫʜʠʪʘ: ʠʩʪʦʨʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ʬʠʢʩʘʮʠʷ ʠʟʤʝʥʝʥʠʡ ʜʘʥʥʳʭ; ʦʪʤʝʪʢʠ ʦ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ. ʆʪʯʸʪʳ ʦ 

ʠʥʮʠʜʝʥʪʘʭ: ʩʧʠʩʦʢ ʚʳʷʚʣʝʥʥʳʭ ʫʛʨʦʟ (ʧʦʧʳʪʢʠ ʚʟʣʦʤʘ, ʫʪʝʯʢʠ); ʭʨʦʥʦʣʦʛʠʷ 

ʨʝʘʛʠʨʦʚʘʥʠʷ; ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʫʷʟʚʠʤʦʩʪʝʡ. ʉʝʨʪʠʬʠʢʘʪʳ 

ʩʦʦʪʚʝʪʩʪʚʠʷ: ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʌɿΆ152; ʘʢʪʳ ʧʨʦʚʝʨʦʢ 
ʀɹ; ʦʪʯʸʪʳ ʜʣʷ ʨʝʛʫʣʷʪʦʨʦʚ. ʋʚʝʜʦʤʣʝʥʠʷ ʦ ʩʦʙʳʪʠʷʭ (ʥʘʧʨʠʤʝʨ, ʙʣʦʢʠʨʦʚʢʘ 

ʘʢʢʘʫʥʪʘ, ʟʘʚʝʨʰʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ). 

ʋʧʨʘʚʣʝʥʠʝ (Control, ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ) ʧʨʘʚʠʣʘ ʠ ʩʪʘʥʜʘʨʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ, ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʬʫʥʢʮʠʷ: ʇʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ: ʧʨʠʥʮʠʧʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ, 

ʜʦʩʪʫʧʥʦʩʪʠ; ʧʦʨʷʜʦʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʫʨʦʚʥʶ ʢʨʠʪʠʯʥʦʩʪʠ. 

ʈʝʛʣʘʤʝʥʪʳ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ: ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʙʵʢʘʧʦʚ; 

ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʢʦʧʠʡ; ʧʨʦʮʝʜʫʨʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʀʥʩʪʨʫʢʮʠʠ 

ʧʦ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʠʥʮʠʜʝʥʪʳ: ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʧʨʠ ʫʪʝʯʢʝ ʜʘʥʥʳʭ; 

ʢʦʥʪʘʢʪʳ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ; ʰʘʙʣʦʥʳ ʦʪʯʸʪʦʚ ʜʣʷ ʈʦʩʢʦʤʥʘʜʟʦʨʘ. ʊʨʝʙʦʚʘʥʠʷ 

ʨʝʛʫʣʷʪʦʨʦʚ: ʌɿΆ152 ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ; ʩʪʘʥʜʘʨʪʳ ISO/IEC 27001; ʧʨʘʚʠʣʘ 

ʩʧʦʨʪʠʚʥʳʭ ʬʝʜʝʨʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʦ ʭʨʘʥʝʥʠʶ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ). ɼʦʛʦʚʦʨʳ ʩ ʧʦʜʨʷʜʯʠʢʘʤʠ (ʝʩʣʠ ʀʊΆʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʘʫʪʩʦʨʩʠʪʩʷ). 

ʄʝʭʘʥʠʟʤʳ (Mechanism, ʥʠʞʥʷʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ) ʨʝʩʫʨʩʳ ʠ ʩʫʙʲʝʢʪʳ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʬʫʥʢʮʠʷ: ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ: ʉʋɹɼ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʰʠʬʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, PostgreSQL ʩ pgcrypto, Microsoft SQL 

Server ʩ TDE); ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (RBAC, LDAP/Active Directory); 

SIEMΆʩʠʩʪʝʤʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ (Splunk, MaxPatrol SIEM); ʘʥʪʠʚʠʨʫʩʥʦʝ ʇʆ ʠ 

IDS/IPS (ʥʘʧʨʠʤʝʨ, Kaspersky Endpoint Security, Suricata). ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ: 

ʩʝʨʚʝʨʳ ʩ ʜʦʚʝʨʝʥʥʦʡ ʟʘʛʨʫʟʢʦʡ; ʫʩʪʨʦʡʩʪʚʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ 

(ʣʝʥʪʦʯʥʳʝ ʥʘʢʦʧʠʪʝʣʠ, NAS); ʘʧʧʘʨʘʪʥʳʝ ʤʦʜʫʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (HSM) ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʢʣʶʯʝʡ. ʇʝʨʩʦʥʘʣ: ʘʜʤʠʥʠʩʪʨʘʪʦʨ ɹɼ (ʥʘʩʪʨʦʡʢʘ ʧʨʘʚ, ʙʵʢʘʧʳ); 

ʘʥʘʣʠʪʠʢ ʀɹ (ʘʥʘʣʠʟ ʣʦʛʦʚ, ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠʥʮʠʜʝʥʪʦʚ); ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʌɿΆ152). ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 
ʧʨʦʮʝʜʫʨʳ: ʛʨʘʬʠʢ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʀɹ; ʧʣʘʥ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʘʫʜʠʪʦʚ; 

ʜʦʛʦʚʦʨʸʥʥʦʩʪʴ ʩ ʧʨʦʚʘʡʜʝʨʦʤ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ (ʝʩʣʠ ɹɼ ʨʘʟʤʝʱʝʥʘ ʚ cloud). 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ IDF0 ʜʣʷ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ɹɼ ʩʧʦʨʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʱʠʪʘ ʙʘʟ ʜʘʥʥʳʭ ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʫʪʝʯʢʘ ʜʘʥʥʳʭ ð ʵʪʦ ʤʦʞʝʪ ʢʦʩʥʫʪʴʩʷ ʜʘʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚè // 

techradar.com | techradar.com [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https/www.techradar.com/pro/security/top-sports-tech-firm-leaked-data-and-even-

professional-athletes-could-be-affected     

4.  çɺ Microsoft ʟʘʷʚʠʣʠ ʦ ʢʠʙʝʨʘʪʘʢʘʭ ʥʘ 16 ʩʧʦʨʪʠʚʥʳʭ ʠ 

ʘʥʪʠʜʦʧʠʥʛʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡè // ʅʦʚʦʩʪʠ ʈʦʩʩʠʠ ʠ ʄʠʨʘ çʊɸʉʉè | 

çʆʙʱʝʩʪʚʦè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://tass.ru/obschestvo/7055414 

 

https://translated.turbopages.org/proxy_u/en-ru.ru.b7a105c9-6973c0e8-22e00ae9-74722d776562/https/www.techradar.com/pro/security/top-sports-tech-firm-leaked-data-and-even-professional-athletes-could-be-affected
https://translated.turbopages.org/proxy_u/en-ru.ru.b7a105c9-6973c0e8-22e00ae9-74722d776562/https/www.techradar.com/pro/security/top-sports-tech-firm-leaked-data-and-even-professional-athletes-could-be-affected
https://tass.ru/obschestvo
https://tass.ru/obschestvo/7055414
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʆʎɽʅʂʀ ɿɸʑʀʑɽʅʅʆʉʊʀ 

ʆʈɻɸʅʀɿɸʎʀʀ ʆʊ ʋɻʈʆɿ ʉʆʎʀɸʃʔʅʆʁ ʀʅɾɽʅɽʈʀʀ ɼʃʗ 

ʋʏɽɹʅʆɻʆ ɿɸɺɽɼɽʅʀʗ 

 

ʇʠʱʫʭʠʥʘ ʊ.ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʦʥʩʪʘʥʪʠʥʦʚ ɼ. ɺ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʫʷʟʚʠʤʦʩʪʠ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʝʨʝʜ ʘʪʘʢʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ, ʩʪʫʜʝʥʪʦʚ, ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ. ʇʨʠʚʦʜʷʪʩʷ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʚʝʨʦʢ (ʥʘʧʨʠʤʝʨ, ʬʠʰʠʥʛʦʚʳʭ 

ʪʝʩʪʦʚ) ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʫʛʨʦʟʘʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, 

ʬʠʰʠʥʛ-ʪʝʩʪʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʣʴʶ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʤʝʪʦʜʳ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ɺʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʦʥʪʠʥʛʝʥʪʘ (ʩʪʫʜʝʥʪʳ, 

ʘʙʠʪʫʨʠʝʥʪʳ), ʦʪʢʨʳʪʦʩʪʴ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʢʠʙʝʨʛʨʘʤʦʪʥʦʩʪʠ ʩʦʟʜʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʫʷʟʚʠʤʦʩʪʠ [1]. ʈʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ (ʉʆɿ) 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ, ʥʦ ʠ ʚʳʩʪʨʦʠʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ (ʧʝʨʩʦʥʘʣ, ʩʪʫʜʝʥʪʳ, ʀʊ-ʩʠʩʪʝʤʳ, 

ʧʨʦʮʝʩʩʳ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʦʧʨʦʩʳ, 
ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʠʤʫʣʷʮʠʠ ʘʪʘʢ); 

- ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʫʛʨʦʟ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʠ ʧʨʦʘʢʪʠʚʥʳʤ ʵʪʘʧʦʤ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ 

ʤʝʪʦʜʦʣʦʛʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʨʘʟʦʚʳʭ ʠʥʩʪʨʫʢʪʘʞʝʡ ʢ 
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ʮʠʢʣʠʯʥʦʤʫ ʧʨʦʮʝʩʩʫ ʠʟʤʝʨʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʩʝʛʦ ʢʦʣʣʝʢʪʠʚʘ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 

1, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʫʜʠʪʫ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʦʮʝʥʠʪʴ ʫʷʟʚʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

(ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʪʫʜʝʥʪʳ) ʠ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ. ʈʘʟʜʝʣʝʥʠʝ ʧʦ ʢʨʠʪʝʨʠʷʤ ð ʦʪ ʟʥʘʥʠʡ ʧʝʨʩʦʥʘʣʘ ʜʦ 

ʨʝʛʣʘʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ð ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʝ ʟʚʝʥʴʷ, ʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʘʱʠʪʳ, ʩʬʦʢʫʩʠʨʦʚʘʚʰʠʩʴ ʥʘ ʩʘʤʳʭ 

ʢʨʠʪʠʯʥʳʭ ʠ ʚʝʨʦʷʪʥʳʭ ʨʠʩʢʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʯʸʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ 

ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʘʷ ʧʨʘʢʪʠʯʝʩʢʫʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʬʦʨʤʠʨʫʷ 

ʥʘʚʳʢʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʥʢʨʝʪʥʳʤ ʤʘʥʠʧʫʣʷʪʠʚʥʳʤ ʩʮʝʥʘʨʠʷʤ. 

ʆʙʲʝʢʪʳ ʦʮʝʥʢʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ: ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʜʦ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʜʫʨ. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʘʶʪ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʬʠʰʠʥʛʦʚʳʝ ʘʪʘʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʪʘʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʝ 

ʠʟʦʱʨʸʥʥʳʤ ʤʝʪʦʜʘʤ, ʪʘʢʠʤ ʢʘʢ ʧʨʝʪʝʢʩʪʠʥʛ ʧʦ ʪʝʣʝʬʦʥʫ ʧʦʜ ʚʠʜʦʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʜʝʢʘʥʘʪʘ ʠʣʠ IT-ʩʣʫʞʙʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʫʷʟʚʠʤʦʩʪʷʤ, ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ: ʥʘʧʨʠʤʝʨ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʩʧʝʰʥʦʡ ʘʪʘʢʠ ʯʝʨʝʟ ʩʦʦʙʱʝʥʠʷ ʚ ʯʘʪʘʭ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʠʣʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʟʘʧʨʦʩʦʚ, ʤʘʩʢʠʨʫʶʱʠʭʩʷ ʧʦʜ ʦʙʨʘʱʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠʣʠ ʧʘʨʪʥʸʨʦʚ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʩʣʘʙʳʝ ʤʝʩʪʘ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʫʯʸʪʥʳʭ ʟʘʧʠʩʦʢ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʣʘʪʬʦʨʤʘʤ 

ʠʣʠ ʜʘʞʝ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʢʘʤʧʫʩʘ. ʐʠʨʦʪʘ 

ʢʘʥʘʣʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʦʪ ʮʠʬʨʦʚʳʭ (ʩʦʮʩʝʪʠ, ʤʝʩʩʝʥʜʞʝʨʳ, 

email) ʜʦ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ ï ʜʝʣʘʝʪ ʩʠʩʪʝʤʥʫʶ ʦʮʝʥʢʫ ʥʝʟʘʤʝʥʠʤʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ [3]. 
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ʈʠʩʫʥʦʢ 1 ï ʆʙʲʝʢʪʳ ʠ ʢʨʠʪʝʨʠʠ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʫʛʨʦʟ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ. ʆʩʥʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ 

ʮʠʢʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʈʠʩʫʥʢʝ 2 (ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ) [4]. 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ 

 

ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʥʘ ʈʠʩʫʥʢʝ 2, ʜʝʪʘʣʠʟʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
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ʨʝʘʣʠʟʘʮʠʠ ʮʠʢʣʘ ʦʮʝʥʢʠ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʵʪʘʧʘ 

çʇʣʘʥʠʨʦʚʘʥʠʝè, ʥʘ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ ʦʮʝʥʢʠ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʨʝʥʠʝ 

ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠʣʠ ʧʨʦʚʝʨʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ), ʚʳʙʠʨʘʝʪʩʷ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ (ʧʝʨʩʦʥʘʣ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ) ʠ ʫʪʚʝʨʞʜʘʶʪʩʷ ʤʝʪʦʜʳ 

ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʢʣʶʯʝʚʘʷ ʩʪʘʜʠʷ çʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡè, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʘ ʨʘʙʦʪ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʚʦʜʠʪʩʷ 

çɸʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝè ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʦʙ ʫʛʨʦʟʘʭ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʞʝʥʝʨʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʘʪʘʢè, ʪʘʢʦʝ ʢʘʢ 

ʦʪʧʨʘʚʢʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʠʰʠʥʛʦʚʳʭ ʧʠʩʝʤ, ʠʤʠʪʠʨʫʶʱʠʭ ʩʦʦʙʱʝʥʠʷ ʦʪ 

ʨʫʢʦʚʦʜʩʪʚʘ ʠʣʠ ʀʊ-ʩʣʫʞʙʳ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚʳʭ ʪʝʣʝʬʦʥʥʳʭ ʟʚʦʥʢʦʚ 

(ʚʠʰʠʥʛ) ʜʣʷ ʦʮʝʥʢʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʙʜʠʪʝʣʴʥʦʩʪʠ. ɺ-ʪʨʝʪʴʠʭ, ʚʳʧʦʣʥʷʝʪʩʷ 

çɸʫʜʠʪ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʦʮʝʜʫʨè ð ʵʢʩʧʝʨʪʥʘʷ ʧʨʦʚʝʨʢʘ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʛʣʘʤʝʥʪʦʚ, ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʣʫʯʰʠʤ ʦʪʨʘʩʣʝʚʳʤ ʧʨʘʢʪʠʢʘʤ. 

ʇʦʩʣʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘʯʠʥʘʝʪʩʷ ʵʪʘʧ çɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚè. ɿʜʝʩʴ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʨʦʮʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʢʣʠʢʥʫʚʰʠʭ ʥʘ ʬʠʰʠʥʛʦʚʳʝ ʩʩʳʣʢʠ ʠʣʠ ʚʚʝʜʰʠʭ ʩʚʦʠ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ ʧʦ ʠʪʦʛʘʤ ʘʫʜʠʪʘ 

ʜʦʢʫʤʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʪʦʛʦʚʳʡ 

ʦʪʯʝʪ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʦʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ çʈʝʘʣʠʟʘʮʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨè. ʅʘ 

ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʦʚʦʜʷʪʩʷ ʮʝʣʝʚʳʝ ʪʨʝʥʠʥʛʠ ʜʣʷ ʛʨʫʧʧ, 

ʧʦʢʘʟʘʚʰʠʭ ʥʘʠʤʝʥʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʜʦʨʘʙʘʪʳʚʘʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ ʠ 

ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʫʩʠʣʠʚʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ (ʥʘʧʨʠʤʝʨ, ʥʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʦʚ ʚʭʦʜʷʱʝʡ ʧʦʯʪʳ). ɿʘʚʝʨʰʝʥʠʝ 

ʵʪʦʛʦ ʵʪʘʧʘ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʦʡ: ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʥʦʚʳʝ ʫʛʨʦʟʳ 

ʩʣʫʞʘʪ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʮʠʢʣʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʧʨʝʚʨʘʱʘʝʪ ʧʨʦʮʝʩʩ ʚ ʥʝʧʨʝʨʳʚʥʳʡ ʮʠʢʣ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ (ʈʠʩʫʥʦʢ 3) 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ 

ʟʘʚʝʜʝʥʠʠ. ʇʨʦʮʝʩʩ ʠʥʠʮʠʠʨʫʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʪʚʝʨʞʜʘʝʪ ʧʨʦʛʨʘʤʤʫ ʦʮʝʥʢʠ, 

ʚr ʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʠ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʫʣʴʪʫʨʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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 ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʠʣʠ ʦʪʚʝʪʩʪʚʝʥʥʘʷ 

ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ) ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʦʮʝʥʢʠ. ʅʘ 

ʦʩʥʦʚʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʮʝʣʝʡ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʤʝʪʦʜʦʣʦʛʠʶ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ 

ʩʮʝʥʘʨʠʠ ʪʝʩʪʦʚʳʭ ʘʪʘʢ (ʥʘʧʨʠʤʝʨ, ʬʠʰʠʥʛʦʚʳʝ ʧʠʩʴʤʘ), ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʘʥʢʝʪʳ ʠ ʧʨʦʚʦʜʷʪ ʘʫʜʠʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʥʠ ʘʥʘʣʠʟʠʨʫʶʪ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ, ʚʳʷʚʣʷʶʪ 

ʫʷʟʚʠʤʦʩʪʠ ʠ ʛʦʪʦʚʷʪ ʦʪʯʝʪʳ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʦʮʝʥʢʠ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʝʸ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʩʪʫʧʘʶʪ ʩʦʪʨʫʜʥʠʢʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ 

ʩʪʫʜʝʥʪʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ: ʧʨʦʭʦʜʷʪ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʘʢ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʮʝʣʝʚʳʭ ʪʨʝʥʠʥʛʘʭ. 

ɺʘʞʥʝʡʰʝʡ ʠʭ ʬʫʥʢʮʠʝʡ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʩʣʝʜʦʚʘʥʠʝ 

ʦʙʥʦʚʣʝʥʥʳʤ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʣʶʙʳʭ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʯʝʨʝʟ ʩʦʟʜʘʥʥʳʝ ʢʘʥʘʣʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʨʦʣʝʡ ʠ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ. 

ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʥʦ 

ʠ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʳʡ ʮʠʢʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ çʦʮʝʥʢʘ ð ʢʦʨʨʝʢʪʠʨʦʚʢʘ ð 

ʤʦʥʠʪʦʨʠʥʛè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʛʨʦʟʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ 

ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʘʱʠʱʸʥʥʦʩʪʠ 

(ʈʠʩʫʥʦʢ 4) ʠʣʣʶʩʪʨʠʨʫʝʪ ʮʝʣʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʯʝʨʝʟ ʜʠʘʛʥʦʩʪʠʢʫ, ʦʙʫʯʝʥʠʝ, ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ 

ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 
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ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ 

 

ʉʪʫʜʝʥʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʦʪʨʫʜʥʠʢʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʦʙʲʝʢʪʦʚ 

ʦʮʝʥʢʠ ʠ ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. ʆʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʝʤʠʥʘʨʘʭ ʧʦ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʭʦʜʷʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʜʝʥʠʷ ï ʢʘʢ ʚ ʮʠʬʨʦʚʦʡ 

ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʨʝʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʩʠʪʫʘʮʠʷʭ. ʀʭ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʠʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʘʷ 

ʛʨʫʧʧʘ) ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʦʧʝʨʘʪʦʨʦʚ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ. ɺ ʠʭ ʟʘʜʘʯʠ ʚʭʦʜʠʪ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ, ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʘʶʱʠʭ ʩʝʤʠʥʘʨʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʬʠʰʠʥʛʦʚʳʭ ʪʝʩʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʮʝʥʘʨʠʝʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʘʢ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟ ʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ 

ʨʝʩʫʨʩʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ. ʆʥʦ ʫʪʚʝʨʞʜʘʝʪ ʧʦʣʠʪʠʢʠ ʠ ʨʝʛʣʘʤʝʥʪʳ ʚ 

ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʚʥʝʜʨʝʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʠʮʠʘʪʠʚʘʤ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʟʘʱʠʱʸʥʥʦʩʪʠ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʢʫʣʴʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ, 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʫʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ ʤʦʞʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʟʘʱʠʱʸʥʥʦʩʪʠ ʦʪ 






























































































































































































































































































































