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ʉɽʂʎʀʗ 7 

ʕʂʆʅʆʄʀʂɸ ʀ ʄɽʅɽɼɾʄɽʅʊ, ʋʇʈɸɺʃɽʅʀɽ 

ʀʅʅʆɺɸʎʀʗʄʀ 

 
ɸ.ɺ. ɸʣʝʡʥʠʢʦʚʘ, ʩʪʫʜ.; ɸ.ɺ. ɿʝʜʘʠʥʘ, ʩʪ. ʧʨʝʧ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʅɼʋʉʊʈʀʗ ɼʆʉʋɻɸ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ʀʥʜʫʩʪʨʠʷ ʜʦʩʫʛʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʳʩʪʫʧʘʷ ʟʥʘ-

ʯʠʤʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʘ 

ʩʬʝʨʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, 

ʧʨʦʡʜʷ ʧʫʪʴ ʦʪ ʞʝʩʪʢʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʦʪʜʳʭʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʜʦ ʜʠʥʘʤʠʯʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʦʛʦ ʨʳʥʢʘ [1]. 

ʇʦʥʠʤʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʦʤʦʛʘʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷ-

ʶʪʩʷ ʚ ʩʬʝʨʫ ʨʘʟʚʣʝʯʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʧʨʘʢʪʠʢ ʧʦʟʚʦ-

ʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ.  

ʀʥʜʫʩʪʨʠʷ ʜʦʩʫʛʘ ʚ ʈʦʩʩʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ ʠ ʨʘʟ-

ʚʣʝʯʝʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʜʦʩʫʛʘ ʠ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ [2]. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʵʪʦʡ ʠʥʜʫʩʪʨʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʥʜʫʩʪʨʠʷ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʜʦʩʫʛʘ 

 

ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʯʘʩʪʦ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʩʦʟʜʘʚʘʷ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʩʫʛʘ ʠ ʦʪʜʳʭʘ ʜʣʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ.  
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ɺ 2025 ʛʦʜʫ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʚʝʣʘ 

ʤʘʩʰʪʘʙʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʜʦʩʫʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʝ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ, ʧʦʧʫʣʷʨʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʞʠʟʥʠ ʛʨʘʞʜʘʥ [3]. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʨʘʟʚʠʪʠʝ ʠʥ-

ʜʫʩʪʨʠʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʪʫʨʠ-

ʩʪʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʘʥʥʳʡ ʩʝʢʪʦʨ. 

ɺ ʦʪʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʟʘ 2020, 2023 ʠ 2025ʛʛ. ʢʦʥ-

ʢʨʝʪʥʳʭ ʜʦʩʫʛʦʚʳʭ ʮʝʥʪʨʦʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʪʘʙʣʠʮʘ 1). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ: ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳ-

ʩʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʢʫʣʴʪʫʨʥʳʤ ʩʦʙʳʪʠʷʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʘʢ-

ʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʳʡ ʦʪʜʳʭ ʠ ʩʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ɸʥʘʣʠʟ ʧʦʩʝʱʝʥʠʷ ʜʦʩʫʛʦʚʳʭ ʮʝʥʪʨʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ   
ɻʦʨʦʜ ɼʦʩʫʛʦʚʳʡ ʮʝʥʪʨ ʇʦʩʝʱʘʝʤʦʩʪʴ 

ʚ 2020ʛ. 

ʇʦʩʝʱʘʝʤʦʩʪʴ 

ʚ 2023ʛ. 

ʇʦʩʝʱʘʝʤʦʩʪʴ 

ʚ 2025ʛ. 

ʄʦʩʢʚʘ ʎʝʥʪʨ ʢʫʣʴʪʫʨʳ 

çɿʘʨʷʜʴʝè 

150.000ʯʝʣ. 200.000ʯʝʣ. 200.000ʯʝʣ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ɼʂ çʇʝʪʨʦ-

ʮʝʥʪʨè 

100.000ʯʝʣ. 100.000ʯʝʣ 150.000ʯʝʣ. 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ɼʂ çʉʦʚʨʝʤʝʥ-

ʥʠʢè 

50.000ʯʝʣ. 40.000ʯʝʣ. 70.000ʯʝʣ. 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ 

ɼʦʩʫʛʦʚʳʡ ʮʝʥʪʨ 

çʉʦʣʥʝʯʥʳʡè 

40.000ʯʝʣ. 30.000ʯʝʣ. 60.000ʯʝʣ. 

ʊʘʪʘʨʩʪʘʥ ʎʝʥʪʨ ʜʦʩʫʛʘ 

çʂʘʟʘʥè 

80.000ʯʝʣ. 60.000ʯʝʣ. 110.000ʯʝʣ. 

ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ɼʦʩʫʛʦʚʳʡ ʮʝʥʪʨ 

çʋʨʘʣè 

60.000ʯʝʣ. 55.000ʯʝʣ. 90.000ʯʝʣ. 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

ɼʂ çʄʝʪʘʣʣʫʨʛè 30.000ʯʝʣ. 20.000ʯʝʣ. 50.000ʯʝʣ. 

ʈʦʩʪʦʚʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

ɼʦʩʫʛʦʚʳʡ ʮʝʥʪʨ 

çɼʦʥè 

70.000ʯʝʣ. 45.000ʯʝʣ. 85.000ʯʝʣ. 

ʉʘʤʘʨʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

ʎʝʥʪʨ ʢʫʣʴʪʫʨʳ 

çʉʘʤʘʨʘè 

55.000ʯʝʣ. 50.000ʯʝʣ. 75.000ʯʝʣ. 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ɼʂ çʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜè 

45.000ʯʝʣ. 48.000ʯʝʣ. 65.000ʯʝʣ. 

 

ɺʩʝ ʜʦʩʫʛʦʚʳʝ ʮʝʥʪʨʳ ʢ 2025 ʛʦʜʫ ʧʦʢʘʟʳʚʘʶʪ ʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2023 

ʛʦʜʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ ʜʘʞʝ ʨʘʟʚʠʪʠʠ ʢʫʣʴʪʫʨʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʢʨʠʟʠʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʧʘʥʜʝʤʠʝʡ ʠ ʩʘʥʢʮʠʷʤʠ. ʃʠʜʝʨʘʤʠ ʧʦ ʨʦ-

ʩʪʫ ʷʚʣʷʶʪʩʷ: ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ï  ʨʦʩʪ ʥʘ 150%, ʩ 20 ʪʳʩ. ʜʦ 50 ʪʳʩ. ʯʝʣ. 

(ʵʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʠʨʦʩʪ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʩʧʝʰʥʳʝ ʠʥʠʮʠʘʪʠʚʳ 

ʠʣʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʚ ʨʝʛʠʦʥ); ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï  ʨʦʩʪ ʥʘ 89%, ʩ 

45 ʪʳʩ. ʜʦ 85 ʪʳʩ. ʯʝʣ. (ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʛʦʚʦ-

ʨʠʪʴ ʦ ʧʦʚʳʰʝʥʠʠ ʠʥʪʝʨʝʩʘ ʢ ʢʫʣʴʪʫʨʥʳʤ ʩʦʙʳʪʠʷʤ); ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʠ 

ʊʘʪʘʨʩʪʘʥ ï  ʦʙʘ ʨʝʛʠʦʥʘ ʧʦʢʘʟʳʚʘʶʪ ʨʦʩʪ ʥʘ 100%, ʜʦ 60 ʪʳʩ. ʠ 110 ʪʳʩ. ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʧʝʯʘʪʣʷʶʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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2020 ʛʦʜʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʩʝʱʘʝʤʦʩʪʴ ʚ 2025 ʛʦʜʫ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʠ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʥʠ 2020 ʛʦʜʘ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʣʫʯ-

ʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʢʫʣʴʪʫʨʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, 

ʥʘʧʨʠʤʝʨ, ʚ ʊʘʪʘʨʩʪʘʥʝ ʧʦʩʝʱʘʝʤʦʩʪʴ ʚʳʨʦʩʣʘ ʩ 80 ʪʳʩ. ʜʦ 110 ʪʳʩ. ʯʝʣ., ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʨʦʩʪ ʥʘ 37,5%. ʊʘʢʞʝ ʝʩʪʴ ʨʝʛʠʦʥʳ ʩ ʤʝʥʝʝ ʟʘʤʝʪʥʳʤ ʨʦʩʪʦʤ: 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʧʦʩʝʱʘʝʤʦ-

ʩʪʠ ʚ 2023 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ, ʥʦ ʢ 2025 ʛʦʜʫ ʩʤʦʛʣʠ ʚʦʩʩʪʘʥʦ-

ʚʠʪʴʩʷ. ʉʚʝʨʜʣʦʚʩʢʘʷ ʠ ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʪʘʢʞʝ ʠʤʝʶʪ ʫʤʝʨʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʦʩʪʘ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʜʣʷ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʜʦʩʫʛʦʚʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʞʠʟʥʴʶ. ɺ ʨʝʛʠ-

ʦʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʦʩʫʛʘ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪ-

ʬʦʨʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝ-

ʥʠ ʁʦʭʚʘʪʘ ʘʫʜʠʪʦʨʠʠ ʠ ʫʣʫʯʰʝʥʠʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʦ ʜʦʩʪʫʧʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ. 

ɺ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ ʠ ʨʘʟʚʠʪʠʝ ʢʣʶʯʝʚʳʭ 

ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ çʆʙʨʘʟʦʚʘʥʠʝè, çʕʢʦʣʦʛʠʷè, çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝè ʠ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʠʤʝʝʪ ʩʚʦʠ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʂʫʣʴ-

ʪʫʨʘè. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ ʤʦ-

ʜʝʨʥʠʟʘʮʠʶ ʙʠʙʣʠʦʪʝʢ ʠ ʤʫʟʝʝʚ, ʧʦʜʜʝʨʞʢʫ ʪʝʘʪʨʦʚ ʠ ʢʦʥʮʝʨʪʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʶ ʢʫʣʴʪʫʨʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʩʪʨʘʥʳ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʂʫʣʴʪʫʨʘè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [4]. ɺ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ ʚʢʣʘʜʳʚʘʶʪʩʷ ʬʦʥʜʳ, ʩʦʟʜʘʥʥʳʝ 

ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣʠʮʘ 2). ɿʘ ʩʯʸʪ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʝ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʝʢʪʳ. 

ʕʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʘʪʨʦʚ, ʤʫʟʝʝʚ, ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʰʪʘʙʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ.  

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ 
ʂʘʪʝʛʦʨʠʷ ʶʨʠʜʠ-

ʯʝʩʢʠʭ ʣʠʮ 

ʌʦʨʤʘ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ 

ʅʘ ʯʪʦ ʥʘʧʨʘʚʣʷʶʪʩʷ 

ʩʨʝʜʩʪʚʘ 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʢʦʤʧʘʥʠʠ ʠ ʢʦʨʧʦ-

ʨʘʮʠʠ  

ʎʝʣʝʚʳʝ ʚʟʥʦʩʳ ʚ 

ʙʶʜʞʝʪ; 

ʧʨʷʤʦʝ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦ-

ʛʨʘʤʤ;  

ʩʧʦʥʩʦʨʩʪʚʦ ʢʨʫʧ-

ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ 

ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʦʙʲʝʢ-

ʪʦʚ ʢʫʣʴʪʫʨʳ (ʪʝʘʪʨʳ, 

ʤʫʟʝʠ);  

ʦʩʥʘʱʝʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

(ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʥ-

ʇʨʘʚʣʝʥʠʝ / ʉʦʚʝʪ ʜʠ-

ʨʝʢʪʦʨʦʚ ʢʦʤʧʘʥʠʠ 

ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ 

ʚʢʣʶʯʝʥʠʠ ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʂʉʆ); 
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ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ;  

ʵʥʜʘʫʤʝʥʪʳ (ʮʝʣʝ-

ʚʳʝ ʢʘʧʠʪʘʣʳ). 

ʮʝʨʪʥʳʝ ʟʘʣʳ, ʤʫʣʴ-

ʪʠʤʝʜʠʘ-ʛʠʜʳ); ʦʨʛʘ-

ʥʠʟʘʮʠʷ touring-

ʛʘʩʪʨʦʣʝʡ ʠ ʬʝʩʪʠʚʘ-

ʣʝʡ;  

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʢʫʣʴ-

ʪʫʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʄʠʥʢʫʣʴʪʫʨʳ ʈʦʩʩʠʠ 

ʠʣʠ ʥʘʧʨʷʤʫʶ ʩ 

ʫʯʨʝʞʜʝʥʠʝʤ. 

ʏʘʩʪʥʳʡ ʙʠʟʥʝʩ 

(ʢʨʫʧʥʳʡ ʠ ʩʨʝʜ-

ʥʠʡ) 

ʉʧʦʥʩʦʨʩʪʚʦ ʠ 

ʧʘʨʪʥʝʨʩʪʚʦ; ʙʣʘʛʦ-

ʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦ-

ʞʝʨʪʚʦʚʘʥʠʷ; ʩʦʮʠ-

ʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ; 

ʛʨʘʥʪʳ ʦʪ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʬʦʥʜʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʚʦʨʯʝ-

ʩʢʠʭ ʧʨʦʝʢʪʦʚ; ʧʦʜ-

ʜʝʨʞʢʘ ʤʦʣʦʜʳʭ ʪʘ-

ʣʘʥʪʦʚ (ʩʪʠʧʝʥʜʠʠ, 

ʛʨʘʥʪʳ); ʮʠʬʨʦʚʠʟʘ-

ʮʠʷ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ. 

ɼʝʧʘʨʪʘʤʝʥʪʳ ʧʦ 

ʂʉʆ ʠ ʩʚʷʟʷʤ ʩ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʴʶ; 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʙʣʘ-

ʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʬʦʥ-

ʜʳ.  

ɹʘʥʢʠ ʠ ʬʠʥʘʥʩʦ-

ʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʂʨʝʜʠʪʦʚʘʥʠʝ ʧʨʦ-

ʝʢʪʦʚ (ʠʥʦʛʜʘ ʥʘ 

ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ); 

ʩʧʦʥʩʦʨʩʪʚʦ ʢʨʫʧ-

ʥʳʭ ʚʳʩʪʘʚʦʢ ʠ ʬʝ-

ʩʪʠʚʘʣʝʡ;  

ʧʨʷʤʳʝ ʧʦʞʝʨʪʚʦ-

ʚʘʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʈʝʩʪʘʚʨʘʮʠʷ ʧʘʤʷʪʥʠ-

ʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ; ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʚʩʝʨʦʩʩʠʡ-

ʩʢʠʭ ʚʳʩʪʘʚʦʢ ʠʟ ʬʝ-

ʜʝʨʘʣʴʥʳʭ ʤʫʟʝʝʚ ʚ 

ʨʝʛʠʦʥʘʭ; ʧʦʜʜʝʨʞʢʘ 

ʪʝʘʪʨʘʣʴʥʳʭ ʠ ʤʫʟʳ-

ʢʘʣʴʥʳʭ ʬʝʩʪʠʚʘʣʝʡ. 

ʇʨʘʚʣʝʥʠʷ ʙʘʥʢʦʚ, 

ʬʦʥʜʳ ʢʫʣʴʪʫʨʥʳʭ 

ʠʥʠʮʠʘʪʠʚ ʧʨʠ ʙʘʥʢʘʭ 

(ʥʘʧʨʠʤʝʨ, çɹʣʘʛʦ-

ʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ 

ʉʙʝʨʙʘʥʢʘ çɺʢʣʘʜ ʚ 

ʙʫʜʫʱʝʝè). 

ʌʦʥʜʳ ɻʨʘʥʪʦʚʘʷ ʧʦʜʜʝʨʞ-

ʢʘ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦ-

ʝʢʪʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ; 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ; ʦʨʛʘʥʠʟʘʮʠʷ 

ʢʦʥʢʫʨʩʦʚ ʠ ʧʨʦ-

ʛʨʘʤʤ. 

ʉʦʟʜʘʥʠʝ ʨʝʟʠʜʝʥʮʠʡ 

ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ; ʧʦʜ-

ʜʝʨʞʢʘ ʢʫʣʴʪʫʨʥʳʭ 

ʠʥʠʮʠʘʪʠʚ; ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ 

ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ; ʩʦ-

ʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝ-

ʜʠʷ. 

ʇʦʧʝʯʠʪʝʣʴʩʢʠʝ ʩʦʚʝ-

ʪʳ ʬʦʥʜʦʚ; 

ʵʢʩʧʝʨʪʥʳʝ ʩʦʚʝʪʳ 

(ʥʘʧʨʠʤʝʨ: ʙʣʘʛʦʪʚʦ-

ʨʠʪʝʣʴʥʳʡ ʬʦʥʜ ɺ. 

ʇʦʪʘʥʠʥʘ, ʌʦʥʜ ʄʠ-

ʭʘʠʣʘ ʇʨʦʭʦʨʦʚʘ). 

 

ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʢʫ ʪʚʦʨʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʠ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʧʦʤʦ-

ʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʪʘʣʘʥʪʣʠʚʫʶ ʤʦʣʦʜʝʞʴ ʠ ʫʢʨʝʧʣʷʪʴ ʢʫʣʴʪʫʨʥʳʝ ʪʨʘʜʠʮʠʠ. ɺʘʞ-

ʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʭ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çʂʫʣʴʪʫʨʘè ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨ-

ʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʘʥʳ. 
ʃʠʪʝʨʘʪʫʨʘ 
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3. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɼʘʥʥʳʝ ʧʦ ʯʠʩʣʫ ʫʯʨʝʞʜʝʥʠʡ 

ʢʫʣʴʪʫʨʳ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ. 2025. ˉ1. URL: https://rosstat.gov.ru/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.09.2025) 

4.ʇʘʩʧʦʨʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʂʫʣʴʪʫʨʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʌʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠ-

ʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. 2025. ˉ1 URL: https://gldshi.kursk.muzkult.ru/media/2020/01/31/1250230172/ PAS-

PORT_NACIONAL_NOGO_PROEKTA_KUL_TURA.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.09.2025) 
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ʆ.ɺ. ɹʫʣʳʛʠʥʘ, ʢ.ʵ.ʥ. ʜʦʮʝʥʪ. ɺ.ʅ. ɿʫʙʘʨʝʚʘ, ʩʪʫʜ.  

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʀʊ-ʂʆʅʊʈʆʃʃʀʅɻɸ ʈɽɺɽʈʉʀɺʅʓʍ 

ʇʆʊʆʂʆɺ ɺ ʕʃɽʂʊʈʆʅʅʆʁ ʂʆʄʄɽʈʎʀʀ ʅɸ ʆʉʅʆɺɽ ɸʃɻʆʈʀʊ-

ʄʆɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ 

 

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ 

ʯʠʩʣʘ ʚʦʟʚʨʘʪʦʚ ʪʦʚʘʨʦʚ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʣʦʛʠʩʪʠʢʠ ï 

ʫʧʨʘʚʣʝʥʠʝ ʨʝʚʝʨʩʠʚʥʳʤʠ ʧʦʪʦʢʘʤʠ. ɺʦʟʚʨʘʪʳ ʪʦʚʘʨʦʚ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʜʝʨʞʢʠ ʢʦʤʧʘʥʠʡ, ʩʥʠʞʘʷ ʧʨʠʙʳʣʴ ʠ ʫʚʝʣʠʯʠʚʘʷ ʥʘʛʨʫʟʢʫ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʠ ʩʢʣʘʜʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʇʦ ʦʮʝʥʢʘʤ [1], ʜʦʣʷ ʚʦʟʚʨʘʪʦʚ ʚ 

ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʷʭ (ʦʜʝʞʜʘ, ʦʙʫʚʴ, ʵʣʝʢʪʨʦʥʠʢʘ) ʜʦʩʪʠʛʘʝʪ 20-30% ʚʩʝʭ ʟʘ-

ʢʘʟʦʚ. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʚʦʟʚʨʘʪʦʚ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ ʨʝʚʝʨʩʠʚʥʳʭ ʧʦ-

ʪʦʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʠ-

ʨʦʚʘʪʴ ʬʘʢʪʳ ʚʦʟʚʨʘʪʦʚ, ʘ ʚʳʷʚʣʷʪʴ ʠʭ ʩʢʨʳʪʳʝ ʧʨʠʯʠʥʳ. ʀʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʚʨʘʪʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʚʦʟʚʨʘʪʦʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʠʙʨʠʜʥʦʤ ʘʣʛʦʨʠʪʤʝ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ ʠ ʙʠʦʠʥʩʧʠʨʠʨʦʚʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫ-

ʪʦʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ. 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʟ ʠ ʧʦʜʜʝʨʞʢʫ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ [2]. ɺ ʢʦʥʪʝʢʩʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʀʊ-

ʢʦʥʪʨʦʣʣʠʥʛ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʨʦʜʘʞʘʭ, ʢʣʠʝʥʪʘʭ, ʟʘʢʘʟʘʭ ʠ ʚʦʟʚʨʘʪʘʭ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ (CRM, ERP, WMS, TMS, ʧʣʘʪʬʦʨʤʳ e-commerce); 

- ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ; 

- ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʚʝʨʩʠʚʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ ʪʦʚʘʨʦʚ; 

- ʧʦʜʜʝʨʞʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ 

ʚʦʟʚʨʘʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʢʦʤʧʘʥʠʠ ʠ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʚʨʘʪʘʤʠ 

ʪʦʚʘʨʦʚ. 

ʇʦʜ ʨʝʚʝʨʩʠʚʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ ʦʪ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʢ ʧʨʦʜʘʚʮʫ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʶ, ʚʢʣʶʯʘʶʱʝʝ ʚʦʟʚʨʘʪʳ ʧʦ ʧʨʠʯʠ-

ʥʘʤ ʙʨʘʢʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʰʠʙʦʯʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ, ʘ ʪʘʢʞʝ 
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ʦʙʨʘʪʥʫʶ ʜʦʩʪʘʚʢʫ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʦʚ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʧʨʦʜʘʞʠ, ʫʪʠ-

ʣʠʟʘʮʠʠ ʠʣʠ ʨʝʤʦʥʪʘ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʜʝʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʙʲʸʤ ʠ ʯʘʩʪʦʪʘ ʚʦʟʚʨʘʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʧʨʦ-

ʩʘ, ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ, ʘ ʤʘʨʰʨʫʪʳ ʪʨʝʙʫʶʪ ʦʪʜʝʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ, ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠ-

ʚʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ. ʇʦ ʦʮʝʥʢʘʤ Shopify [3], ʩʪʦʠʤʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʚʦʟʚʨʘʪʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 20% ʜʦ 65% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ ʠ ʪʠʧʘ ʪʦʚʘʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʷ-

ʤʳʭ ʧʦʪʦʢʦʚ, ʛʜʝ ʧʨʠʦʨʠʪʝʪʦʤ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪ ʜʦʩʪʘʚ-

ʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʚʝʨʩʠʚʥʳʤʠ ʧʦʪʦʢʘʤʠ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʢʨʠʪʝʨʠʝʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʠʟʜʝʨʞʝʢ, ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝʤ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʣʠʝʥʪʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʚʦʟʚʨʘʪʦʚ ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʝ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʦʚʘʨʦʚ. ʉʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʚʦʟʚʨʘʪʘ. 

ɼʣʷ ʵʪʦʛʦ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛ ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʚʦʟʚʨʘʪʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʠ ʨʝʛʠʦʥʘʤ, ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʬʘʢʪʦʨʳ, ʚʣʠ-

ʷʁ ʱʠʝ ʥʘ ʠʭ ʦʙʲʸʤ, ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʨʰ-

ʨʫʪʳ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ ʩ ʫʯʸʪʦʤ ʚʨʝʤʝʥʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ KPI ʯʝʨʝʟ ʜʘʰʙʦʨʜʳ ʠ ʦʪʯʸʪʳ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʝʡ: 

 - ʜʘʥʥʳʝ ʦ ʟʘʢʘʟʘʭ ʠ ʪʨʘʥʟʘʢʮʠʷʭ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʘʢʘʟʘ, ʜʘʪʘ, ʩʫʤʤʘ, ʪʦ-

ʚʘʨʥʘʷ ʧʦʟʠʮʠʷ); 

- ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ (ʚʦʟʨʘʩʪ, ʧʦʣ, ʨʝʛʠʦʥ, ʠʩʪʦʨʠʷ ʧʦʢʫʧʦʢ, ʚʦʟʚʨʘʪʥʦʝ 

ʧʦʚʝʜʝʥʠʝ); 

- ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʘʭ (ʢʘʪʝʛʦʨʠʷ, ʙʨʝʥʜ, ʘʨʪʠʢʫʣ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʮʝʥʘ); 

- ʜʘʥʥʳʝ ʦ ʚʦʟʚʨʘʪʘʭ (ʜʘʪʘ ʚʦʟʚʨʘʪʘ, ʧʨʠʯʠʥʘ, ʩʦʩʪʦʷʥʠʝ ʪʦʚʘʨʘ, ʩʪʦʠʤʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ); 

- ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʤʘʨʰʨʫʪʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʨʝʤʝʥʥʳʝ 

ʦʢʥʘ, ʟʘʪʨʘʪʳ). 

ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʣʥʳʤʠ, ʟʘʰʫʤʣʝʥʥʳʤʠ ʠ ʨʘʟʥʦʨʦʜʥʳʤʠ, 

ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʪʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 

ʬʫʥʢʮʠʡ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʜʫʤʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʘʷ ʦʙʲʝʜʠʥʠʪʴ 

ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʝʜʠʥʦʤ ʮʠʬʨʦʚʦʤ ʢʦʥʪʫʨʝ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝʚʝʨʩʠʚʥʳʭ ʧʦʪʦʢʦʚ ʚ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʢʦʤʤʝʨʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʤʦʜʫʣʴʥʦʤ ʧʨʠʥʮʠʧʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʸ ʛʠʙ-

ʢʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʙʠʟʥʝʩʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʮʠʬʨʦ-
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ʚʦʛʦ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʚʨʘʪʘʤʠ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ, ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʷ: ʤʦʜʫʣʴ 

ʩʙʦʨʘ ʜʘʥʥʳʭ, ʤʦʜʫʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ, ʤʦʜʫʣʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʤʦʜʫʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʨʦʣʷ ʚʦʟʚʨʘʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ï ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ 

ʜʘʥʥʳʭ ʜʦ ʚʳʨʘʙʦʪʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʄʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ERP, CRM, WMS, E-

commerce, TMS). ɽʛʦ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ï ʢʦʥʩʦʣʠʜʘʮʠʷ, ʦʯʠʩʪʢʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘ-

ʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʵʪʠʭ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʦʚ ETL 

(Extract, Transform, Load) ʤʦʜʫʣʴ ʚʳʧʦʣʥʷʝʪ ʧʨʝʜʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ: ʫʩʪʨʘʥʷʝʪ 

ʜʫʙʣʠʢʘʪʳ, ʦʰʠʙʢʠ ʠ ʧʨʦʧʫʩʢʠ, ʥʦʨʤʘʣʠʟʫʝʪ ʬʦʨʤʘʪʳ. ʕʪʦ ʩʦʟʜʘʝʪ ʝʜʠʥʦʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʭʨʘʥʠʣʠʱʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ʄʦʜʫʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʧʘʢʝʪʥʫʶ, ʪʘʢ ʠ ʧʦʪʦʢʦʚʫʶ (real-time) ʦʙʨʘʙʦʪʢʫ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʠʭ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʄʦʜʫʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʷʜʨʦʤ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʚʦʟʚʨʘʪʘʭ ʪʦʚʘʨʦʚ. ɺ ʝʛʦ ʦʩʥʦ-

ʚʝ ʣʝʞʠʪ ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʘ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ (Random Forest) ʠ ʥʝʯʝʪʢʠʭ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ 

(Fuzzy Decision Trees) [4]. ɸʣʛʦʨʠʪʤ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘ ʩʯʸʪ ʘʥʩʘʤʙʣʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʝʨʝʚʴʝʚ 

ʨʝʰʝʥʠʡ ʠ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ ʧʦʜʤʥʦʞʝʩʪʚ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʝʨʝ-

ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ, ʪʦ ʝʩʪʴ ʩʣʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ, ʧʦʯʝʤʫ ʤʦ-

ʜʝʣʴ ʧʨʠʥʠʤʘʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʨʝʰʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʠʩʪʝʤʫ 

ʠʥʪʝʛʨʠʨʦʚʘʥ ʢʦʤʧʦʥʝʥʪ ʥʝʯʝʪʢʠʭ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ 

ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʯʘʩʪʠʯʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲ-

ʝʢʪʦʚ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ ʠ, ʪʝʤ ʩʘʤʳʤ, ʣʫʯʰʝ ʦʪʨʘʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʭʘ-

ʨʘʢʪʝʨʥʫʶ ʜʣʷ ʜʘʥʥʳʭ ʦ ʚʦʟʚʨʘʪʘʭ. 

ʂʦʤʙʠʥʘʮʠʷ ʵʪʠʭ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʫʶ ʪʦʯ-

ʥʦʩʪʴ, ʥʦ ʠ ʦʙʲʷʩʥʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [5]. ʄʦʜʫʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʘ, ʪʘʢʠʝ 

ʢʘʢ ʜʝʬʝʢʪʳ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʰʠʙʢʠ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠʣʠ ʩʫʙʲʝʢ-

ʪʠʚʥʦʝ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʣʠʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʬʦʨʤʠʨʫʝʪ ʨʝʡʪʠʥʛ ʬʘʢʪʦ-

ʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʚʨʘʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʝʥʝʜʞʝʨʘʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥ-

ʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʣʠʝʥʪ-

ʩʢʦʛʦ ʩʝʨʚʠʩʘ. 

ʄʦʜʫʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʦʚ ʦʪ ʢʣʠʝʥʪʦʚ ʢ ʩʢʣʘʜʘʤ, ʩʝʨʚʠʩʥʳʤ 

ʮʝʥʪʨʘʤ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ɺ ʝʛʦ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʦʠʥʩʧʠʨʠʨʦʚʘʥʥʳʡ 
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ʘʣʛʦʨʠʪʤ, ʚʜʦʭʥʦʚʣʝʥʥʳʡ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʘʪʪʝʨʥʘʤʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

(Earthworm Optimization Algorithm, EWA), ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʧʝʨʝʤʝʥʥʳʭ. ɸʣʛʦʨʠʪʤ EWA ʠʤʠʪʠʨʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʚʝ-

ʜʝʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʚʢʣʶʯʘʷ ʦʜʠʥʦʯʥʫʶ ʠ ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʨʝʧʨʦʜʫʢʮʠʶ, ʘ 

ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʢʨʦʩʩʦʚʝʨʘ ʠ ʤʫʪʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʛʣʦʙʘʣʴʥʳʤ ʠ ʣʦʢʘʣʴʥʳʤ ʧʦʠʩʢʦʤ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʢ ʣʦʢʘʣʴʥʳʤ ʤʠʥʠʤʫʤʘʤ ʠ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʤʘʨʰʨʫʪʳ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʥʥʳʭ. 

ɺ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʘʥʥʳʡ ʤʦʜʫʣʴ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ 

ʦ ʛʝʦʣʦʢʘʮʠʠ ʢʣʠʝʥʪʦʚ, ʥʘʣʠʯʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʦ ʚʨʝ-

ʤʝʥʠ ʠ ʚʤʝʩʪʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʦʢ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʚʦʟʚʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʤʠʥʠʤʠ-

ʟʘʮʠʶ ʩʦʚʦʢʫʧʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʠ ʚʨʝʤʝʥʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ ʠ 

ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʄʦʜʫʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʘʚʝʨʰʘʝʪ ʘʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʯʝʨʝʟ ʜʘʰʙʦʨʜʳ, ʦʪʯʸʪʳ ʠ KPI. ʆʥ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠ-

ʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʷ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʚʦʟʚʨʘʪʦʚ ʧʦ ʚʨʝʤʝʥʠ, ʢʘʪʝ-

ʛʦʨʠʷʤ ʪʦʚʘʨʦʚ, ʢʣʠʝʥʪʩʢʠʤ ʩʝʛʤʝʥʪʘʤ ʠ ʨʝʛʠʦʥʘʤ, ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʠʥʠʤʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ [6]. ʄʦʜʫʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʤʘʨʰʨʫʪʦʚ ʥʘ ʢʘʨʪʝ ʩ ʫʯʸʪʦʤ ʟʘʪʨʘʪ ʠ ʚʨʝ-

ʤʝʥʠ. 

ɺʩʝ ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ, ʦʙʨʘʟʫʷ ʝʜʠʥʳʡ ʢʦʥ-

ʪʫʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʚʨʘʪʘʤʠ. ʄʦʜʫʣʴ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʜʫʣʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʯʠʥʳ ʚʦʟʚʨʘʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʤʦʜʫʣʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ, ʤʠʥʠʤʠʟʠʨʫʶ-

ʱʠʭ ʟʘʪʨʘʪʳ. ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ï ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʧʘʥʝʣʝʡ ʠ ʦʪʯʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʦʩʥʦ-

ʚʘʥʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝʚʝʨʩʠʚʥʳʭ ʧʦʪʦʢʦʚ. 

ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʚʝʨʩʠʚʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ï ʦʪ ʩʙʦʨʘ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʜʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʢʦʤʧʘʥʠʷʤ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʧʦʚʳ-

ʰʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʱʘʪʴ ʠʟʜʝʨʞʢʠ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 1 ï ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝ-

ʚʝʨʩʠʚʥʳʭ ʧʦʪʦʢʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʨʝʚʝʨʩʠʚʥʳʭ 

ʧʦʪʦʢʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʨʝʰʝ-

ʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʤʝʪʦʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʙʠʦʠʥʩʧʠʨʠ-

ʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥ-

ʥʦʛʦ ʥʘ ʩʦʯʝʪʘʥʠʠ ʥʝʯʝʪʢʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʠ ʘʣʛʦʨʠʪʤʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ ʠ ʦʧʪʠʤʠ-

ʟʘʮʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʩ ʫʯʸʪʦʤ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʆɹʃɸʏʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ 

ʄɸʉʐʊɸɹʀʈʆɺɸʅʀʗ ʉʊɸʈʊɸʇʆɺ 

 

ʅʘ ʬʦʥʝ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʦʣʦʜʳʝ ʢʦʤʧʘʥʠʠ ʚʩʸ ʯʘʱʝ ʟʘʜʝʡ-

ʩʪʚʫʶʪ ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʨʝʚʨʘʱʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ ʚ ʠʩʪʦʯʥʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʦʩʢʦʣʴʢʫ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʫʞʝ ʤʠʛʨʠʨʦʚʘʣʘ ʚ ʚʠʨʪʫʘʣʴʥʳʝ 

ʭʨʘʥʠʣʠʱʘ, ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦ ʨʳʥʢʫ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʤʛʥʦʚʝʥʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʪʨʝʥʜʳ, ʥʘʯʠʥʘʷ ʩ ʚʥʝʜʨʝʥʠʷ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦ ʧʦʩʪʨʦʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʘʨʭʠʪʝʢʪʫʨ. ʆʜʥʘʢʦ 

ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʠ, ʚʣʠʷʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʪʝʭʥʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ, ʥʦ ʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʧʠʪʘʣʴʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ. 

ʉʪʘʨʪʘʧʳ ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʙʶʜʞʝʪʦʤ, ʯʪʦ ʫʩʣʦʞʥʷ-

ʝʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʨʘʩʪʫʱʝʛʦ ʪʨʘʬʠʢʘ, ʤʝʪʨʠʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʟʘʧʨʦʩʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʠ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʫʜʘʣʸʥʥʳʭ ʮʝʥʪʨʘʭ 

ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʪʝʯʝʢ ʠ ʢʠʙʝʨʫʛʨʦʟ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʠ ʦʧʣʘʪʳ ʧʦ 

ʬʘʢʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤ ʨʘʩʭʦʜʘʤ ʠʟ-ʟʘ ʚʥʝ-

ʟʘʧʥʳʭ ʧʠʢʦʚ ʥʘʛʨʫʟʢʠ ʠʣʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʠʨʤʘʭ ʩ ʥʝʙʦʣʴʰʠʤ ʙʶʜʞʝʪʦʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʪʨʘʜʘʝʪ ʦʪ ʧʝʨʝʨʳʚʦʚ ʚ ʫʩʣʫʛʘʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʘ ʧʝʨʝʭʦʜ 

ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ ʫʩʣʦʞʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʪʨʝʙʫʶʱʠʤʠ 

ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʟʨʝʣʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ DevOps-ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʜʦʩʪʘʪʦʢ ʦʙʣʘʯʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʦʚʳʰʘ-

ʶʪ ʨʠʩʢ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʩʙʦʝʚ ʠ ʫʪʨʘʪʳ ʜʘʥʥʳʭ ʧʨʠ ʚʳʭʦʜʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʟ ʩʪʨʦʷ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʨʝʛʫʣʷʨʥʳʭ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʥʠʤʘʶʪ ʫʢʘʟʘʥʥʳʝ ʙʘʨʴʝʨʳ ʙʣʘʛʦʜʘʨʷ ʛʠʙʢʦʤʫ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ: ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ, ʩʝʪʝʚʳʝ ʠ ʜʠʩʢʦʚʳʝ ʨʝʩʫʨʩʳ ʜʠʥʘʤʠʯʝʩʢʠ 

ʧʦʜʛʦʥʷʶʪʩʷ ʧʦʜ ʨʝʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ. ɽʛʦ ʤʝʭʘʥʠʟʤʳ ʟʘʨʘʥʝʝ ʧʨʦʛʥʦʟʠʨʫʶʪ ʧʠʢʠ 

ʪʨʘʬʠʢʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʨʦʩʪʘʠʚʘʥʠʝ ʩʝʨʚʝʨʦʚ ʠ ʠʩʢʣʶʯʘʶʪ ʧʝʨʝʛʨʫʟʢʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʜʦ 40% ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠ-

https://www.deskera.com/blog/cost-of-returns/
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ʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʚʳʩʚʦʙʦʞʜʘʷ ʙʶʜʞʝʪʳ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʥʥʦʚʘʮʠʡ [1]. 

ɻʠʙʢʦʩʪʴ ʦʙʣʘʢʘ ʫʩʢʦʨʷʝʪ ʠʥʪʝʛʨʘʮʠʶ AI-ʤʦʜʝʣʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Big Data ʙʝʟ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠ-

ʩʳ ʫʣʫʯʰʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʘʥʜ ʯʝʨʝʟ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʫʩʢʦʨʷʷ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʠ ʚʳʭʦʜ ʥʘ ʨʳʥʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʥʝ 

ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʨʦʩʪʘ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʟʥʝʩʘ, 

ʧʦʟʚʦʣʷʷ ʥʘʯʠʥʘʶʱʠʤ ʢʦʤʧʘʥʠʷʤ ʩʦʧʝʨʥʠʯʘʪʴ ʩ ʢʨʫʧʥʳʤʠ ʠʛʨʦʢʘʤʠ ʙʣʘʛʦʜʘ-

ʨʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʏʪʦʙʳ ʦʧʝʨʘʪʠʚʥʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʙʠʟʥʝʩ, ʩʪʘʨʪʘʧʳ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ 

ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʦʙʣʘʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʤʦʜʝʣʠ IaaS, PaaS ʠ SaaS. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʣʠʜʝʨʘʤʠ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ ʦʩʪʘ-

ʶʪʩʷ ʪʘʢʠʝ ʛʠʛʘʥʪʳ, ʢʘʢ Amazon Web Services, Microsoft Azure ʠ Google Cloud, 

ʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʘʥʢʮʠʡ. ʆʜʥʘʢʦ, ʢ ʯʠʩʣʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʠʜʝʨʦʚ ʥʝʠʟʤʝʥʥʦ ʦʪʥʦʩʷʪ Yandex 

Cloud, Sber Cloud ʠ VK Cloud, ʢʘʞʜʘʷ ʠʟ ʧʣʘʪʬʦʨʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʳʡ 

ʥʘʙʦʨ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʦʩʪ ʧʨʦʝʢʪʦʚ. ʊʘʢ, Yandex 

Cloud ʠʟʚʝʩʪʝʥ ʦʙʰʠʨʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʫ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʠʥʩʪʨʫʤʝʥ-

ʪʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʧʨʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʥʘʛʨʫʟʢʝ. Sber 

Cloud ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʙʝʟʦʧʘʩʥʳʝ ʩʨʝʜʳ ʜʣʷ AI-ʟʘʜʘʯ ʠ ʨʘʙʦʪʫ ʩ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʨʝʜʣʘʛʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʚʨʦʜʝ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ Evolution AI 

Factory ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢʨʫʧʥʳʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ɻʀʉ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ (ʂʀʀ). ɸ ʦʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ VK Cloud, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʘʝʪ 

ʩʪʘʚʢʫ ʥʘ ʥʘʜʝʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩ ʧʦʜʜʝʨʞʢʦʡ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

GPU ʜʣʷ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʨʝʰʝʥʠʷ Selectel ʠ Timeweb Cloud ʩʥʠʞʘʶʪ ʧʦ-

ʨʦʛ ʚʭʦʜʘ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜ, ʧʨʝʜʣʘʛʘʷ ʨʘʟʚʸʨʪʳʚʘʥʠʝ çʚ ʦʜʠʥ ʢʣʠʢè ʠ 

ʙʝʩʧʣʘʪʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʜʣʷ ʥʦʚʠʯʢʦʚ ʠ ʟʘʱʠʪʫ ʦʪ DDoS.  

ɺ ʪʘʙʣʠʮʝ 1 ʦʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʪʠʧʦ-

ʚʳʝ ʢʝʡʩʳ ʧʨʠʤʝʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʣʘʪʬʦʨʤ [1, 2]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪ, ʯʪʦ ʚʳʙʦʨ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʩʪʘʨʪʘʧʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʠʟʥʝʩʘ, ʘʢʮʝʥʪʠʨʫʷ ʚʘʞʥʦʩʪʴ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚʣʘʜʝʥʠʷ, ʥʘʙʦʨʦʤ ʩʝʨʚʠʩʦʚ ʠ ʫʜʦʙ-

ʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʜʫʤʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʛʘʨʘʥʪʠʨʫʶʱʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʠʯʥʫʶ ʩʭʝʤʫ ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʩʪʘʨʪʘʧʘ, ʦʩʥʦ-

ʚʘʥʥʫʶ ʥʘ ʧʦʜʭʦʜʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʥʘ ʧʨʠʤʝʨʝ ʧʣʘʪʬʦʨʤʳ Yandex Cloud (ʩʤ. 

ʨʠʩʫʥʦʢ 1).  
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ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʝʥʠʝ ʚʝʜʫʱʠʭ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʪʘʨʪʘʧʦʚ 
 

ʇʣʘʪʬʦʨʤʘ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 

(ɻʙʠʪ/ʩ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʭʨʘʥʠ-

ʣʠʱʘ (ʊɹ) 

ʋʨʦʚʥʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ 

(ʩʝʨʪʠʬʠʢʘʪʳ) 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

Yandex 

Cloud 

ɼʦ 100 ʅʝʦʛʨʘʥʠʯʝʥʥʦ ISO 27001, ISO 

27017, ISO 

27018, PCI 

DSS, 152-ʌɿ 

ʆʙʰʠʨʥʳʡ ʥʘʙʦʨ ʫʩʣʫʛ, ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ, 

ʠʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ 

Sber Cloud ɼʦ 50 ʅʝʦʛʨʘʥʠʯʝʥʥʦ ISO 27001, ISO 

27018, PCI 

DSS, 152-ʌɿ, 

ɻʆʉʊ ʈ 57580 

ɹʝʟʦʧʘʩʥʳʝ AI-ʦʢʨʫʞʝʥʠʷ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, 

MLOps 

VK Cloud ɼʦ 100 ʅʝʦʛʨʘʥʠʯʝʥʥʦ ISO 27001, PCI 

DSS, SOC 2, 

152-ʌɿ 

ʅʘʜʝʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʧʦʜʜʝʨʞʢʘ GPU, ʤʘʩʰʪʘʙʠ-

ʨʫʝʤʦʩʪʴ ʜʣʷ ʚʳʩʦʢʦʥʘʛʨʫ-

ʞʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

Selectel ɼʦ 10 ɼʦ 50 000 ISO 27001, PCI 

DSS, SOC 2, 

152-ʌɿ 

ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʥʠʟʢʠʝ ʮʝʥʳ ʥʘ ʫʩʣʫʛʠ, ʟʘ-

ʱʠʪʘ ʦʪ DDoS 

Timeweb 

Cloud 

ɼʦ 5 ʅʝʦʛʨʘʥʠʯʝʥʥʦ SOC 2, 152-ʌɿ, 

GDPR 

ʃʝʛʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʣʦ-

ʞʝʥʠʡ, ʙʳʩʪʨʘʷ ʥʘʩʪʨʦʡʢʘ  

 

ɺʩʷ ʮʝʧʦʯʢʘ ʦʙʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʟʘʧʨʦʩʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʙʦʪʳ 

ʩʝʨʚʠʩʘ Yandex Network Load Balancer. ʆʥ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʚʝʩʴ ʚʭʦʜʷʱʠʡ 

ʪʨʘʬʠʢ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ ʤʝʞʜʫ ʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʯʪʦ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ. ʆʪ ʙʘʣʘʥʩʠʨʦʚʱʠʢʘ ʟʘ-

ʧʨʦʩ ʧʦʧʘʜʘʝʪ ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʰʣʶʟʘʤʠ Yandex API Gateway. ʕʪʦʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʝʜʠʥʦʡ ʪʦʯʢʠ ʚʭʦʜʘ, ʧʝʨʝ-

ʥʘʧʨʘʚʣʷʷ ʟʘʧʨʦʩ ʚ ʥʫʞʥʫʶ ʛʨʫʧʧʫ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʦʪʚʝʯʘʶʱʫʶ ʟʘ ʢʦʥʢʨʝʪʥʫʶ 

ʙʠʟʥʝʩ-ʬʫʥʢʮʠʶ. ʉʘʤʠ ʤʠʢʨʦʩʝʨʚʠʩʳ ʨʘʟʚʝʨʥʫʪʳ ʚ ʚʠʜʝ ʢʦʥʪʝʡʥʝʨʦʚ, ʦʨ-

ʢʝʩʪʨʠʨʫʝʤʳʭ ʩʠʩʪʝʤʦʡ Kubernetes. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ Kubernetes ʥʝ ʪʦʣʴʢʦ 

ʫʧʨʘʚʣʷʝʪ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʢʦʥʪʝʡʥʝʨʦʚ, ʥʦ ʠ ʚʢʣʶʯʘʝʪ ʤʦʱʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ï 

ʵʪʦ ʢʦʥʪʨʦʣʣʝʨ Horizontal Pod Autoscaler (HPA). ʆʥ ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʤʠʢʨʦʩʝʨʚʠʩʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʦʧʠʡ ʢʘʞʜʦʛʦ ʩʝʨʚʠʩʘ. ɽʩʣʠ ʩʧʨʦʩ ʨʘʩʪʝʪ, HPA ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʨʝʧʣʠʢʠ, 

ʢʦʛʜʘ ʧʘʜʘʝʪ ï ʫʤʝʥʴʰʘʝʪ ʠʭ, ʵʢʦʥʦʤʷ ʨʝʩʫʨʩʳ. ɽʩʣʠ ʞʝ ʚʩʝ ʫʟʣʳ ʢʣʘʩʪʝʨʘ 

Kubernetes ʧʝʨʝʧʦʣʥʝʥʳ ʠ ʜʣʷ ʥʦʚʳʭ ʥʝʪ ʤʝʩʪʘ, ʚ ʜʝʣʦ ʚʩʪʫʧʘʝʪ ʚʩʪʨʦʝʥʥʳʡ 

ʢʦʤʧʦʥʝʥʪ Cluster Autoscaler [3]. ʆʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʪ ʥʦʚʳʝ ʚʠʨʪʫʘʣʴ-

ʥʳʝ ʤʘʰʠʥʳ ʚ ʢʣʘʩʪʝʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ ʵʣʘʩʪʠʯʥʦʩʪʴ. ʂʘʢ 

ʪʦʣʴʢʦ ʥʘʛʨʫʟʢʘ ʩʥʠʞʘʝʪʩʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʦʜʘʭ (ʫʟʣʘʭ) 

ʦʪʧʘʜʘʝʪ, ʦʥ ʠʭ ʫʜʘʣʷʝʪ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʤʠʢʨʦʩʝʨʚʠʩʳ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʳʤ ʩʝʨʚʠʩʘʤ, ʪʘʢʠʤ ʢʘʢ Yandex Managed Service for 

PostgreSQL ʠʣʠ MySQL (ʜʣʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ) ʠ Yandex Object Storage 

(ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ). ʕʪʦ ʠʟʙʘʚʣʷʝʪ ʢʦʤʘʥʜʫ ʦʪ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʘʜʤʠʥʠʩʪʨʠ-

ʨʦʚʘʥʠʷ ɹɼ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʩʙʦʷʭ. ɿʘ ʬʫʥʢʮʠʦʥʠ-
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ʨʦʚʘʥʠʝʤ ʚʩʝʡ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʩʣʝʜʠʪ Yandex Monitoring. ʆʥ 

ʘʛʨʝʛʠʨʫʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʙʠʟʥʝʩ-ʤʝʪʨʠʢʠ ʩʦ ʚʩʝʭ ʩʝʨʚʠʩʦʚ, ʙʘʟ ʜʘʥʥʳʭ ʠ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʫʟʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʭ ʥʘ ʝʜʠʥʦʤ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʜʘʰʙʦʨʜʝ. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʝʪ ʢʦʤʘʥʜʝ ʧʦʣʥʦʮʝʥʥʫʶ 

ʚʠʜʠʤʦʩʪʴ, ʧʦʟʚʦʣʷʷ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʫʟʢʠʝ ʤʝʩʪʘ, ʬʠʢʩʠʨʦʚʘʪʴ ʘʥʦ-

ʤʘʣʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʛʣʫʙʞʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ 

ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʪʘʥʜʘʨʪʥʘʷ ʦʙʣʘʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʙʘʟʝ Yandex Cloud ʩ ʤʠʢʨʦ-

ʩʝʨʚʠʩʘʤʠ 

 

ʅʘ ʩʭʝʤʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʛʠʙʢʦʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʙʘʣʘʥʩʠʨʦʚʢʝ ʥʘʛʨʫʟʢʠ ʠ ʜʠʥʘ-

ʤʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʩʧʦʩʦʙʥʘ ʙʝʟʙʦʣʝʟʥʝʥʥʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʦʩʪʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʨʘʬʠʢʘ, ʪʝʤ ʩʘʤʳʤ ʩʚʦʜʷ ʢ ʤʠʥʠ-

ʤʫʤʫ ʧʨʦʩʪʦʠ ʠ ʧʦʚʳʰʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʇʦʜʦʙʥʘʷ ʘʨ-

ʭʠʪʝʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʥʝ ʪʦʣʴʢʦ ʣʠʢʚʠʜʠʨʫʝʪ ʫʛʨʦʟʫ ʧʝʨʝʛʨʫʟʦʢ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʩʪʘʥʦʚʷʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʙʳʩʪʨʦʛʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʪʘʨʪʘʧʦʚ: ʵʣʘʩʪʠʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʥʝʡʪʨʘʣʠʟʫʝʪ 

ʥʝʭʚʘʪʢʫ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ, ʫʩʢʦʨʷʝʪ ʚʳʚʦʜ ʧʨʦʜʫʢʪʘ ʠ ʩʥʠʞʘʝʪ ʟʘ-

ʪʨʘʪʳ. ɻʨʘʤʦʪʥʳʡ ʚʳʙʦʨ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ, ʤʦʜʝʣʝʡ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʘʨʭʠ-

ʪʝʢʪʫʨ ʜʘʸʪ ʙʠʟʥʝʩʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʪʠ ʫʩʪʦʡʯʠʚʦ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʷ ʫʩʠʣʠʷ ʥʘ 

ʠʥʥʦʚʘʮʠʷʭ.  
ʃʠʪʝʨʘʪʫʨʘ 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʅʊɽɻʈɸʎʀʗ ʊɽʍʅʆʃʆɻʀʀ ʈɸʉʇʈɽɼɽʃɽʅʅʆɻʆ ʈɽɽʉʊʈɸ ɺ 

ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʓɽ ɹʈɸʅɼʄɸʋʕʈʓ ɼʃʗ ʆɹɽʉʇɽʏɽʅʀʗ 

ʎɽʃʆʉʊʅʆʉʊʀ ɼɸʅʅʓʍ  

ɺ ʃʆʂɸʃʔʅʆ-ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉɽʊʗʍ 

 

ʃʦʢʘʣʴʥʦ-ʚr ʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ (ʃɺʉ) ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʥʦʤʠʢʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʦʩʪ ʢʠʙʝʨʘʪʘʢ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʚʩʝ ʙʦʣʴʰʝ ʨʦʩʩʠʡʩʢʠʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷ-

ʟʘʥʥʳʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. ʀʭ ʜʦʣʷ ʚʳʨʦʩʣʘ ʩ 32% ʚ 2021 ʛʦ-

ʜʫ ʜʦ 55% ʚ 2024 ʛʦʜʫ, ʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2025 ʛʦʜʘ ʜʦʩʪʠʛʣʘ 60% [1]. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ 67% ʢʠʙʝʨʠʥʮʠʜʝʥʪʦʚ ʩ ʬʠʥʘʥʩʦʚʳʤ ʫʱʝʨʙʦʤ [1]. 

ʇʨʠʯʝʤ ʢ 2024 ʛʦʜʫ ʜʦʣʷ ʪʘʢʠʭ ʘʪʘʢ ʚʦʟʨʦʩʣʘ ʜʦ 70%. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʢʠʙʝʨʘʪʘʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ. ɽʩʣʠ ʚ 2021 ʛʦʜʫ 

ʦʥ ʩʦʩʪʘʚʠʣ 152 ʤʣʨʜ ʨʫʙʣʝʡ, ʪʦ ʢ 2024 ʛʦʜʫ ʜʦʩʪʠʛ 200 ʤʣʨʜ ʨʫʙʣʝʡ [1]. ɹʦʣʝʝ 

ʪʦʛʦ, ʫʞʝ ʟʘ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 2025 ʛʦʜʘ ʫʱʝʨʙ ʧʨʝʚʳʩʠʣ 120 ʤʣʨʜ ʨʫʙʣʝʡ, ʧʨʠ 

ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ ʫʛʨʦʟʘʤʠ ʩʪʘʣʠ ʬʠʰʠʥʛ ʠ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ [1]. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʢʠʙʝʨʠʥʮʠʜʝʥʪʦʚ ʠ ʫʱʝʨʙʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 

2021-2024 ʛʦʜʳ.  

 

https://journalwjarr.com/sites/default/files/%20fulltext_
https://www.researchgate.net/journal/ESP-Journal-of-Engineering-Technology-Advancements-2583-2646?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/ESP-Journal-of-Engineering-Technology-Advancements-2583-2646?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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ɼʦʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʠʥʮʠʜʝʥʪʘʤʠ

ʋʱʝʨʙ ʦʪ ʠʥʮʠʜʝʥʪʦʚ (ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʩʦʚʦʢʫʧʥʦʡ ʧʨʠʙʳʣʠ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʨʛʘʥʠʟʘʮʠʡ)
 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʢʠʙʝʨʠʥʮʠʜʝʥʪʘʤʠ ʚ ʈʌ  

(2021-2024 ʛ.ʛ.) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʞʫʨʥʘʣʦʚ ʘʫʜʠʪʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʩʠʩʪʝʤ. ʉʪʦ-

ʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜ ʠʟʤʝʥʝʥʠʝʤ ʟʜʝʩʴ ʧʦʥʠʤʘʶʪʩʷ ʣʶʙʳʝ ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʤʧʨʦʤʝʪʘʮʠʶ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ, ʫʜʘʣʝʥʠʝ, ʧʦʜ-

ʤʝʥʫ ʠʣʠ ʜʦʙʘʚʣʝʥʠʝ ʣʦʞʥʳʭ ʟʘʧʠʩʝʡ ʚ ʣʦʛʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʧʨʘ-

ʚʠʣ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʞʫʨʥʘʣʦʚ ʚ ʃɺʉ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ ʪʘʙʣʠʮʝ 1 [2]. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 
ʄʝʪʦʜ ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʣʦʛʠʨʦʚʘʥʠʝ 

ʃʦʛʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʚʳʜʝʣʝʥʥʳʡ ʩʝʨʚʝʨ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʇʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ, 

ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʚʥʝʜʨʝʥʠʝ 

ʋʷʟʚʠʤʦʩʪʴ ʢ ʢʦʤ-

ʧʨʦʤʝʪʘʮʠʠ ʩʝʨʚʝ-

ʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʤʝʥʳ ʜʘʥʥʳʭ 

ʍʵʰʠʨʦʚʘʥʠʝ ʠ 

ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʜ-

ʧʠʩʴ 

ʈʘʩʯʝʪ ʭʵʰʝʡ ʦʪ ʣʦʛʦʚ ʩ 

ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜ-

ʧʠʩʴʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʢʣʶʯʦʤ 

ɺʳʩʦʢʘʷ ʢʨʠʧʪʦʛʨʘʬʠ-

ʯʝʩʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ 

ʋʷʟʚʠʤʦʩʪʴ ʢʣʶʯʝʡ 

ʧʦʜʧʠʩʠ, ʩʣʦʞ-

ʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʢʣʶʯʘʤʠ 

ɾʫʨʥʘʣʠʨʦʚʘʥʠʝ 

ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ 

(ʙʣʦʢʯʝʡʥ) 

ɿʘʧʠʩʴ ʭʵʰʝʡ ʩʦʙʳʪʠʡ 

ʚ ʨʝʝʩʪʨ, ʧʦʜʜʝʨʞʠʚʘʝ-

ʤʳʡ ʩʝʪʴʶ ʜʦʚʝʨʝʥʥʳʭ 

ʫʟʣʦʚ 

ʅʝʠʟʤʝʥʷʝʤʦʩʪʴ, ʦʪ-

ʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ 

ʦʪʢʘʟʘ, ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʘʫʜʠʪʘ 

ɺʳʩʦʢʘʷ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ, 

ʟʘʜʝʨʞʢʠ ʧʨʠ ʟʘʧʠ-

ʩʠ, ʩʣʦʞʥʦʩʪʴ 

ʥʘʩʪʨʦʡʢʠ 
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʫʨʥʘʣʦʚ ʘʫʜʠʪʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʙʨʘʥʜʤʘʫ-

ʵʨʘ ʧʨʝʜʣʘʛʘʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʠ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʜʝʣʘʶʪ ʝʸ ʠʜʝʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʸʥ-

ʥʦʛʦ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʞʫʨʥʘʣʘ ʘʫʜʠʪʘ, ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢ 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʜʘʞʝ ʧʨʠ ʚʟʣʦʤʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʨʘʥʜʤʘʫʵʨʦʚ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦ ʬʠʣʴʪʨʫʶʪ ʩʝʪʝʚʦʡ ʪʨʘ-

ʬʠʢ, ʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʣʦʛʦʚ ʠ ʥʘʩʪʨʦʝʢ, ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʦʪ-

ʚʨʘʱʘʝʪ ʧʦʜʜʝʣʢʫ ʟʘʧʠʩʝʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʩ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ, 

ʫʧʨʦʱʘʷ ʘʫʜʠʪ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠʥʮʠʜʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʙʨʘʥʜʤʘʫʵʨʘ ʩ ʠʥ-

ʪʝʛʨʘʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ 

 

ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʙʨʘʥʜʤʘʫʵʨ ʠʥʪʝʛʨʠʨʫʝʪ ʬʫʥʢʮʠʠ ʬʠʣʴ-

ʪʨʘʮʠʠ ʪʨʘʬʠʢʘ ʩ ʤʝʭʘʥʠʟʤʦʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʸʥʥʦʛʦ ʘʫʜʠʪʘ ʥʘ ʦʩʥʦ-

ʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ (ʨʠʩʫʥʦʢ 2) ʚʢʣʶʯʘʝʪ ʤʦ-

ʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʬʠʣʴʪʨʘʮʠʶ ʧʘʢʝʪʦʚ ʥʘ ʦʩʥʦ-

ʚʝ ʧʨʘʚʠʣ ACL ʠ Stateful Inspection. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ, 

ʪʘʢʦʛʦ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʧʨʘʚʠʣʘ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʜʩʠʩʪʝʤʘ ʣʦʛʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʫʝʪ 
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ʝʛʦ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʟʘʧʠʩʠ. ʄʦʜʫʣʴ ʭʵʰʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʷʝʪ ʢʨʠʧʪʦ-

ʛʨʘʬʠʯʝʩʢʠʡ ʭʵʰ (SHA-256), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨ ʩʦʙʳʪʠʷ. ʕʪʦʪ ʭʵʰ ʧʝʨʝʜʘʝʪʩʷ ʢʣʠʝʥʪʫ ʨʝʝʩʪʨʘ (SDK), ʢʦʪʦʨʳʡ ʬʦʨ-

ʤʠʨʫʝʪ ʪʨʘʥʟʘʢʮʠʶ, ʚʢʣʶʯʘʷ ʤʝʪʢʫ ʚʨʝʤʝʥʠ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʩʪʨʦʡʩʪʚʘ ʠ ʮʠʬ-

ʨʦʚʫʶ ʧʦʜʧʠʩʴ. ʊʨʘʥʟʘʢʮʠʷ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʨʝʘ-

ʣʠʟʦʚʘʥʥʦʛʦ ʥʘ ʙʣʦʢʯʝʡʥʝ (ʥʘʧʨʠʤʝʨ, Hyperledger Fabric), ʛʜʝ N ʜʦʚʝʨʝʥʥʳʭ 

ʫʟʣʦʚ ʧʦ ʘʣʛʦʨʠʪʤʫ ʢʦʥʩʝʥʩʫʩʘ Proof-of-Authority ʧʦʜʪʚʝʨʞʜʘʶʪ ʝʝ ʠ ʚʢʣʶʯʘʶʪ 

ʚ ʥʦʚʳʡ ʙʣʦʢ ʮʝʧʦʯʢʠ. ʂʘʞʜʳʡ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʭʵʰ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʚʩʝʡ ʠʩʪʦʨʠʠ ʟʘʧʠʩʝʡ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʜʘʥʥʳʭ ʘʫʜʠʪʦʨ ʚʳʯʠʩʣʷʝʪ ʭʵʰ ʦʪ ʠʩʭʦʜʥʦʡ ʟʘʧʠʩʠ ʚ ʣʦʢʘʣʴʥʦʤ ʞʫʨʥʘʣʝ ʠ 

ʩʨʘʚʥʠʚʘʝʪ ʝʛʦ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʨʝʝʩʪʨʝ. ʉʦʚʧʘʜʝʥʠʝ ʭʵʰʝʡ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪ ʧʦʜʣʠʥʥʦʩʪʴ ʜʘʥʥʳʭ, ʘ ʥʝʩʦʚʧʘʜʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʘʣʴʩʠʬʠ-

ʢʘʮʠʠ. ʇʨʦʮʝʩʩ ʘʫʜʠʪʘ ʥʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʟʘʧʠ-

ʩʝʡ, ʧʦʩʢʦʣʴʢʫ ʭʵʰ ʚ ʨʝʝʩʪʨʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʞʫʨʥʘʣʳ ʩʦʙʳʪʠʡ ʥʝ ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʩ ʤʦʤʝʥʪʘ ʠʭ 

ʩʦʟʜʘʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʨʘʥʜʤʘʫʵʨʦʚ ʠ ʤʦʜʝʣʠ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ (ʪʘʙʣʠʮʘ 2) [3]. 
 

ʊʘʙʣʠʮʘ 2 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʨʘʥʜʤʘʫʵʨʦʚ ʠ ʤʦʜʝʣʠ ʩ ʠʥ-

ʪʝʛʨʘʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ 
ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʊʨʘʜʠʮʠʦʥʥʳʡ ʙʨʘʥʜʤʘʫʵʨ ɹʨʘʥʜʤʘʫʵʨ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ 

ʎʝʣʦʩʪʥʦʩʪʴ ʞʫʨʥʘ-

ʣʦʚ ʩʦʙʳʪʠʡ 

ʅʠʟʢʘʷ, ʪ. ʢ. ʣʦʛʠ ʭʨʘʥʷʪʩʷ 

ʣʦʢʘʣʴʥʦ ʠ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘ-

ʣʝʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ. 

ɺʳʩʦʢʘʷ, ʪ. ʢ. ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʰʠʬʨʫʝʪʩʷ 

ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʩʝʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʫʟ-

ʣʦʚ, ʧʦʵʪʦʤʫ ʯʪʦʙʳ ʧʦʜʜʝʣʘʪʴ ʝʝ, ʥʫʞʥʦ 

ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʫʟʣʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɸʫʜʠʪ ʠʟʤʝʥʝʥʠʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʆʛʨʘʥʠʯʝʥʥʘʷ, ʪ. ʢ. ʥʝʚʦʟ-

ʤʦʞʥʦ ʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʢʪʦ 

ʠ ʢʦʛʜʘ ʠʟʤʝʥʠʣ ʥʘʩʪʨʦʡʢʠ 

ɼʦʩʪʦʚʝʨʥʘʷ, ʪ. ʢ. ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʬʠʢʩʠ-

ʨʫʶʪʩʷ ʩ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʴʶ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʪʘ-

ʢʘʤ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʠʚʠʣʝʛʠʡ 

ʅʠʟʢʘʷ, ʪ. ʢ. ʧʨʘʚʘ ʘʜʤʠʥʠ-

ʩʪʨʘʪʦʨʘ ʧʦʟʚʦʣʷʶʪ ʦʪʢʣʶ-

ʯʘʪʴ ʟʘʱʠʪʫ, ʘ ʚʨʝʜʦʥʦʩʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʧʦʣʫʯʠʚʰʘʷ 

ʪʘʢʠʝ ʧʨʘʚʘ, ʤʦʞʝʪ ʙʝʩʢʦʥ-

ʪʨʦʣʴʥʦ ʦʪʢʣʶʯʘʪʴ ʙʨʘʥʜ-

ʤʘʫʵʨ ʠʣʠ ʜʦʙʘʚʣʷʪʴ ʚʨʝ-

ʜʦʥʦʩʥʳʝ ʧʨʘʚʠʣʘ 

ɺʳʩʦʢʘʷ, ʪ. ʢ. ʪʨʝʙʫʝʪʩʷ ʢʦʥʩʝʥʩʫʩ ʩʝʪʠ 

ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʝʜʴ ʜʘʞʝ ʩ 

ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʦʜʥʦʤ ʢʦʤ-

ʧʴʶʪʝʨʝ ʥʝʣʴʟʷ ʚ ʦʜʠʥʦʯʢʫ ʠʟʤʝʥʠʪʴ 

ʧʨʘʚʠʣʘ, ʫʧʨʘʚʣʷʝʤʳʝ ʚʩʝʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʝʪʴʶ 

ʉʣʦʞʥʦʩʪʴ ʨʘʟʚʝʨ-

ʪʳʚʘʥʠʷ 

ʅʠʟʢʘʷ, ʪ. ʢ. ʚʩʪʨʦʝʥ ʚ ʆʉ ʠ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ 

ʢʣʠʢʦʚ 

ʉʨʝʜʥʷʷ, ʪ. ʢ. ʪʨʝʙʫʝʪʩʷ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʩʝʪʠ 

ʫʟʣʦʚ) ʠ ʝʸ ʠʥʪʝʛʨʘʮʠʷ ʩ ʢʣʠʝʥʪʩʢʠʤ 

ʇʆ, ʯʪʦ ʧʦʭʦʞʝ ʥʘ ʩʦʟʜʘʥʠʝ ʯʘʩʪʥʦʡ 

ʙʣʦʢʯʝʡʥ-ʩʝʪʠ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɺʳʩʦʢʘʷ, ʪ. ʢ. ʚʩʝ ʧʨʦʚʝʨʢʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʙʳʩʪʨʦ 

ʋʤʝʨʝʥʥʘʷ, ʪ. ʢ. ʤʝʭʘʥʠʟʤʳ ʢʦʥʩʝʥʩʫʩʘ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʜʦʙʘʚʣʷʝʪ ʥʝʙʦʣʴʰʫʶ, ʥʦ 

ʟʘʤʝʪʥʫʶ ʟʘʜʝʨʞʢʫ 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʨʝʝʩʪʨʘ ʢʘʨʜʠʥʘʣʴʥʦ ʧʦʚʳʰʘʝʪ ʮʝʣʦʩʪ-
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ʥʦʩʪʴ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʧʨʦʚʝʨʞʠʤʳʡ ʘʫʜʠʪ ʠʟʤʝʥʝʥʠʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʪʘʢʘʤ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʠʚʠʣʝʛʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ SHA-256 ʜʣʷ ʭʵʰʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ 

ʠ ʘʣʛʦʨʠʪʤʘ ʢʦʥʩʝʥʩʫʩʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ Proof-of-Authority, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʚʨʝʤʝʥʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ ʚ 0.5-2 ʩʝʢʫʥʜʳ ʥʘ ʩʝʪʴ ʠʟ 5-10 ʫʟʣʦʚ, ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʃɺʉ ʩʨʝʜʥʝʛʦ ʤʘʩʰʪʘʙʘ (ʜʦ 

1000 ʫʩʪʨʦʡʩʪʚ) [3]. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʜʦʚʝʨʝʥʥʳʭ ʫʟʣʦʚ ʠ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʟʘʜʝʨʞʢʫ ʦʙʨʘʙʦʪʢʠ ʥʘ 10-30% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳ-

ʤʠ ʩʠʩʪʝʤʘʤʠ [2]. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʨʘʟʚʝʨʪʳ-

ʚʘʥʠʝ ʠ ʫʤʝʨʝʥʥʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʚ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʙʨʘʥʜʤʘʫʵʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʚ ʃɺʉ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʫʩʠʣʠʚʘʝʪ ʢʦʥ-

ʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʝʠʟʤʝʥʷʝʤʦʛʦ ʞʫʨʥʘʣʘ ʘʫʜʠʪʘ, ʯʪʦ ʚʘʞʥʦ 

ʜʣʷ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʥʝʜ-

ʨʝʥʠʝʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʩʦʚʨʝʤʝʥʥʳʤ ʫʛʨʦ-

ʟʘʤ ʜʝʣʘʝʪ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʨʘʟʨʘʙʦʪʢʠ. 
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ʉʀʊʋɸʎʀʆʅʅʆɽ ʋʇʈɸɺʃɽʅʀɽ ʍʀʄʀʂʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ 

ʇʈʆʎɽʉʉɸʄʀ ʅɸ ʆʉʅʆɺɽ ʂʆʕɺʆʃʖʎʀʆʅʅʓʍ ʄɽʊɸʕɺʈʀʉʊʀʂ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʋʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʩʘʤʠʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠ 

ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪ ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʚʦʟ 

ʚ ʈʌ ʦʪʜʝʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʌʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʠʝʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʢʦʤʧʣʝʢ-

ʩʦʤ ʪʨʫʜʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʦʨʤʘʪʠʚ-

ʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʋʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢʮʠʠ ʠ ʩʘ-

ʤʠʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ 

ʚʝɦ ʝʩʪʚ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-

ʩʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʳʟʦʚʦʤ ʩʪʘʥʦʚʷʪʩʷ ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʤʧʦʨʪ 

ʚ ʈʌ ʨʷʜʘ ʚʠʜʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ɼʠʥʘʤʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʚrʟʚʘʥʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʠʪʫʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ.  

ɺ ʦʩʥʦʚʝ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʧʦʜ-

ʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʶ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʥʮʠʧʳ: 

- ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ; 

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ; 

- ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ; 

- ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ. 

ʄʥʦʛʦʩʪʘʜʠʡʥʳʝ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 

ʦʙʦʛʘʱʝʥʠʷ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ ʚʢʣʶʯʘʶʪ ʨʷʜ ʵʪʘʧʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʜʠʡ ʫʩʠʣʠʚʘʝʪ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʢ ʠʟʤʝʥʝʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ï 

ʦʪ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʜʦ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʨʘʜʠʮʠʦʥʥʦ ʥʘʩʪʨʦʡʢʘ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʣʠʙʦ ʥʘ 

ʦʩʥʦʚʝ ʦʧʳʪʘ ʦʧʝʨʘʪʦʨʦʚ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʩʪʘʜʠʡʥʳʤʠ 

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦ-

ʛʠʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ ʧʝʨʝʧʦʣʥʝʥʳ, ʘ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʵʢʦʩʠʩʪʝʤʳ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʥʘʢʦʧʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ [1]. ʇʝʨʝʜ ʠʭ ʧʝʨʝʧʣʘʚʢʦʡ ʚ ʨʫʜʥʦ-

ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʯʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʨʴʷ, ʦʢʦʤʢʦʚʘʥʠʝ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʫʧʨʦʯʝʥʠʝ ʥʘ ʦʙʞʠʛʦʚʦʡ ʤʘʰʠʥʝ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ 

(ʆʄʂʊ).  

ʂʘʞʜʳʡ ʵʪʘʧ ʧʝʨʝʨʘʙʦʪʢʠ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʘʝʪʩʷ 
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ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʦʩʣʦʞʥʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʪ-

ʢʣʦʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʦʚ ʠ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝ-

ʥʠʡ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ. ʆʧʨʝ-

ʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʦʡ 

ʟʘʜʘʯʝʡ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ 

ʤʥʦʛʦʩʪʘʜʠʡʥʳʤ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʠ-

ʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ ʚʳʜʝʣʷʶʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʮʝʣʝʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʢʨʠʪʝʨʠʝʚ): ʤʠʥʠʤʠʟʘʮʠʷ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʟʘʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʘʯʝʩʪʚʘ; ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦ-

ʣʦʤʦʢ ʦʙʞʠʛʦʚʦʡ ʤʘʰʠʥʳ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ; ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦ- ʠ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʠʟʜʝʨʞʝʢ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ (ʄʂʆ). ʄʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʫʩʪʴ ʟʘʜʘʥ ʚʝʢʪʦʨ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: 

ŭi = (ŭi1, ŭi2, é, ŭim), 

ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʡ ʚʝʢʪʦʨ ŭi*, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝ-

ʥʠʡ dynd , ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠʤʫʤ ʧʦ ʚʝʢʪʦʨʫ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ: 

1 2( ) ( ( ), ( ),..., ( ),i ii i kS S S S=d d d d                                       (1) 

ʛʜʝ S(ŭi) ï ʚʝʢʪʦʨ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ; f

id- ʩʪʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ; fix
iW - 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ; i ï ʠʥʜʝʢʩ ʩʠʪʫʘʮʠʠ; k ï ʠʥʜʝʢʩ ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʠʟʘʮʠʠ.  

ʎʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʬʦʨʤʘʣʠʟʫʶʪ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ: 

- S1(ŭ) ï ʦʪʢʣʦʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʮʠʠ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ (2); 

- S2(ŭ) ï ʯʘʩʪʦʪʘ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ (3); 

- S3(ŭ) ï ʩʦʚʦʢʫʧʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ (4); 
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ʛʜʝ S1(ŭ), S2(ŭ), S3(ŭ) ï ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ; i ï ʥʦʤʝʨ ʠʪʝ-

ʨʘʮʠʠ; p ï ʥʦʤʝʨ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ; qp(ŭ) ï ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ; qp
targetï ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; tolp ï ʟʥʘʯʝʥʠʷ ʦʪ-

ʢʣʦʥʝʥʠʡ; ɚi(ŭ) ï ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʦʪʢʘʟʦʚ ʫʩʪʨʦʡʩʪʚʘ; ai, bi, ci ï ʢʦʵʬʬʠʮʠʝʥ-

ʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʢ ʧʘʨʘʤʝʪʨʘʤ; cɽ, cʄ ï ʚʝʩʘ, ʦʪʨʘʞʘʶʱʠʝ ʚʘʞ-

ʥʦʩʪʴ ʵʥʝʨʛʦ- ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ; E(ŭ) ï ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ; ʄ(ŭ) ï ʟʥʘ-

ʯʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ; k, m ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʦ- ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʟʘʜʘʯʝ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ, 

ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʠʩʢ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʧʦʜʭʦʜʫ, ʨʝʰʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, ʝʩʣʠ ʫʣʫʯʰʝʥʠʝ ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʚʣʝʯʝʪ ʫʭʫʜʰʝʥʠʝ ʜʨʫʛʦʛʦ. ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʇʘʨʝʪʦ-ʬʨʦʥʪ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʧʦʠʩʢʘ ʇʘʨʝʪʦ-

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʧʨʠʨʦʜʝ [3]. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʵʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʥʘʭʦʞʜʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʳʙʨʘʥ Firefly algorithm (FA), ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʙʠʦʣʶʤʠʥʠʩʮʝʥʮʠʠ ʩʚʝʪʣʷʯʢʦʚ. ɸʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʘʥ X-Sh. Yang ʚ 2007 ʛ. 

ʆʪʜʝʣʴʥʘʷ ʦʩʦʙʴ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ 

ʝʛʦ ʷʨʢʦʩʪʴ ï ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ [5]. ʄʝʭʘʥʠʟʤ FA ʩʪʨʦʠʪʩʷ ʥʘ 

ʪʨʝʭ ʧʨʘʚʠʣʘʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʚʝʯʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʩʦʙʝʡ ʚ ʧʨʠʨʦʜʝ: 

- ʦʩʦʙʠ ʜʚʠʞʫʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʷʨʢʠʭ; 

- ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʷʨʢʦʩʪʠ ʠ ʫʙʳʚʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩ-

ʩʪʦʷʥʠʷ; 

- ʷʨʢʦʩʪʴ ʦʩʦʙʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ.  

ɼʣʷ ʧʦʠʩʢʘ ʤʥʦʞʝʩʪʚʘ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʝʩʦʚ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʨʠʥʮʠʧʳ ʢʦʵʚʦʣʶʮʠʠ. 

ʂʦʵʚʦʣʶʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʫʣʷʮʠʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʪʠʤʠ-

ʟʘʮʠʶ ʦʪʜʝʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ. ɺ ʨʘʤʢʘʭ ʘʣʛʦʨʠʪʤʘ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʪʠʧʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ çʩʚʦʙʦʜʥʳʭè ʧʘʨʘʤʝʪ-

ʨʦʚ, ʪʦ ʝʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʫʙʧʦʧʫʣʷʮʠʡ, ʢʦʥʢʫ-

ʨʠʨʫʶʱʠʭ ʟʘ ʦʙʱʠʡ ʨʝʩʫʨʩ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʩʦ-

ʢʨʘʱʝʥʠʷ ʨʝʩʫʨʩʘ ʢʘʞʜʦʡ ʧʨʦʠʛʨʘʚʰʝʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʥʘ ʚʝʣʠʯʠʥʫ ʰʪʨʘʬʘ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʨʝʩʫʨʩʘ ʧʦʙʝʜʠʚʰʝʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʥʘ ʩʫʤʤʫ ʧʦʪʝʨʴ ʧʨʦʠʛʨʘʚʰʠʭ 

(ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ). ʉʦʢʨʘʱʝʥʠʝ ʨʝ-

ʩʫʨʩʘ ʧʨʦʠʛʨʘʚʰʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʤʠʥʠʤʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ [6]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʞʜʦʝ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʠʣʠ ʨʘʥʞʠʨʦʚʘ-

ʥʠʷ ʠʭ ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦ-

ʛʦʩʪʘʜʠʡʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 1.  
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ɺʘʣʠʜʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 5 ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʚʦʣʶʮʠʦʥʥʦʛʦ FA ʙʳʣʦ 

ʟʘʜʘʥʦ 30 ʘʛʝʥʪʦʚ-ʩʚʝʪʣʷʯʢʦʚ (ʧʦ 10 ʥʘ ʢʘʞʜʫʶ ʧʦʧʫʣʷʮʠʶ). ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦ-

ʪʳ ʢʦʵʚʦʣʶʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʢʘ-

ʥʦʥʠʯʝʩʢʦʛʦ FA ʠ ʜʨʫʛʠʭ ʧʦʧʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  

ʚ ʪʘʙʣʠʮʝ 1.  
 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ

ʌʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ
ʇʘʨʘʤʝʪʨʳ 

ʦʙʲʝʢʪʘ

ʆʧʨʝʜʝʣʝʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ

...

ʌʦʨʤʠʨʦʚʘʥʠʝ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʨʦʥʪʘ

ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ

ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʫʙʧʦʧʫʣʷʮʠʠ 

ʩʚʝʪʣʷʯʢʦʚ

ʆʧʨʝʜʝʣʝʥʠʝ ʷʨʢʦʩʪʠ ʢʘʞʜʦʡ ʦʩʦʙʠ

ʇʨʠʪʷʛʠʚʘʥʠʝ ʪʫʩʢʣʳʭ ʦʩʦʙʝʡ ʢ ʷʨʢʠʤ

ʇʦʠʩʢ ʣʫʯʰʠʭ ʦʩʦʙʝʡ

ʄʠʛʨʘʮʠʷ ʣʫʯʰʠʭ ʦʩʦʙʝʡ

ʋʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 

ʜʦʩʪʠʛʥʫʪʦ?

ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʩʫʙʧʦʧʫʣʷʮʠʠ

ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʚʦʣʶʮʠʦʥʥʦʛʦ FA-ʘʣʛʦʨʠʪʤʘ

ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʫʙʘʣʛʦʨʠʪʤʦʚ

ɺʳʚʦʜ çʥʘʠʣʫʯʰʠʭè ʨʝʰʝʥʠʡ

ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʫʙʧʦʧʫʣʷʮʠʠ 

ʩʚʝʪʣʷʯʢʦʚ

ʆʧʨʝʜʝʣʝʥʠʝ ʷʨʢʦʩʪʠ ʢʘʞʜʦʡ ʦʩʦʙʠ

ʇʨʠʪʷʛʠʚʘʥʠʝ ʪʫʩʢʣʳʭ ʦʩʦʙʝʡ ʢ ʷʨʢʠʤ

ʇʦʠʩʢ ʣʫʯʰʠʭ ʦʩʦʙʝʡ

ʄʠʛʨʘʮʠʷ ʣʫʯʰʠʭ ʦʩʦʙʝʡ

ʋʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 

ʜʦʩʪʠʛʥʫʪʦ?

ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʩʫʙʧʦʧʫʣʷʮʠʠ

ɺʳʚʦʜ çʥʘʠʣʫʯʰʠʭè ʨʝʰʝʥʠʡ

 
ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 
 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ 

ʄʝʪʦʜ/ 

ʧʦʢʘʟʘʪʝʣʴ 

ʂʦʵʚʦʣʶʮʠʦʥʥʳʡ 

FA 

ʂʘʥʦʥʠʯʝʩʢʠʡ  

FA 

ʂʘʥʦʥʠʯʝʩʢʠʡ  

GA 

ʂʘʥʦʥʠʯʝʩʢʠʡ  

SA 

ɺʨʝʤʷ ʨʘʙʦʪʳ, ʤʠʥ. 25 29 36 28 

ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ, 

ʝʜ. 

78 96 105 80 

ɼʠʩʧʝʨʩʠʷ ʧʦ ʇʘʨʝʪʦ-

ʬʨʦʥʪʫ, % 

0,89 0,77 0,73 0,87 

 

ʂʦʵʚʦʣʶʮʠʦʥʥʳʡ FA ʧʦ ʦʭʚʘʪʫ ʇʘʨʝʪʦ-ʬʨʦʥʪʘ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ SA, ʯʪʦ ʛʦ-

ʚʦʨʠʪ ʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ ʠ ʥʘʭʦʞʜʝʥʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 
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ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ. ɸʣʛʦʨʠʪʤ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʠ ʩʭʦ-

ʜʠʤʦʩʪʴ (ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʧʦʩʣʝ 78-ʡ ʠʪʝʨʘʮʠʠ).  

ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʚʝʪʣʷʯʢʦʚ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʠʥʮʠʧʦʚ ʢʦʵʚʦʣʶʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ çʦʧʪʠʤʘʣʴʥʳʭè ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʩʪʘʜʠʡʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʘʧʘʪʠʪ-ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ.  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ  

ʧʨʦʝʢʪʘ ˉ 25-21-00353. 
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ʉʃʆɾʅʓʄʀ ʊɽʍʅʀʏɽʉʂʀʄʀ ʆɹʒɽʂʊɸʄʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʚ ɻʥʝʨʛʝʪʠʢʝ, ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ, ʭʠʤʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʜʩʠ-

ʩʪʝʤʳ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʟʣʳ, ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨ.) [1]. ʌʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ - 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘ-

ʥʠ,̫ ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʪʘʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʥʘʨʫʰʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [2].  

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʯʝʣʦʚʝʢ ʙʳʣ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ: ʚʳʷʚʣʷʪʴ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ 

ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ; ʫʯʠʪʳʚʘʪʴ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠ;ʁ ʦʧʠʨʘʪʴʩʷ ʥʘ ʥʘʢʦʧʣʝʥ-

ʥʳʝ ʟʥʘʥʠʷ; ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʨʠ ʥʝʧʦʣʥʳʭ ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʫʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʚʳʟʳʚʘʶʪ ʨʷʜ ʧʨʦʙʣʝʤ: 
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- ʨʘʟʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʜʥʦʡ ʩʠʪʫʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʭʦʞʠʭ ʩʠʪʫʘʮʠʷʭ; 

- ʦʪʩʫʪʩʪʚʠʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʵʢʩʧʝʨʪʥʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝ ʚʩʝʛʜʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ; 

- ʫʩʠʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ 

ʠʣʠ ʯʠʩʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʦʡ 

ʜʠʥʘʤʠʢʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ; 

- ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦ-

ʨʘ. 

ʆʧʠʩʘʥʥʝr ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʣʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʉʊʆ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʦʧʝʨʘʪʠʚʥʳʭ, ʦʙʦʩʥʦʚʘʥ-

ʥʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ 

ʩʫʙʲʝʢʪʠʚʠʟʤʘ, ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʯʝʪʢʫʶ ʩʠʪʫʘʮʠʦʥʥʦ-

ʧʨʝʮʝʜʝʥʪʥʫʶ ʤʦʜʝʣʴ, ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʜʚʘ ʧʦʜʭʦʜʘ [3]: 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʩʠʪʫʘʮʠʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʧʨʝʜʳʜʫʱʠʭ ʧʨʝʮʝʜʝʥʪʘʭ. 

ʉʠʪʫʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝ-

ʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ. ʇʨʠ ʯʝʤ ʢʘʞʜʘʷ ʩʠ-

ʪʫʘʮʠʷ ʚʢʣʶʯʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʠ ʧʘʨʘʤʝʪʨʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʉʠʪʫʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʉʊʆ ʠ ʫʚʠʜʝʪʴ ʚʦʟʤʦʞʥʳʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʝʛʦ ʩʦʩʪʦʷʥʠʷʤʠ. ʇʨʝʮʝʜʝʥʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʴʥʳʡ ʩʣʫʯʘʡ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ: ʦʧʠ-

ʩʘʥʠʝ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʦʙʲʝʢʪʘ (ʝʛʦ ʩʦʩʪʦʷʥʠʷ); ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ; 

ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʪʫʘʮʠʷ [4]. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʪʫʘʮʠʠ, ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʭʦʞʠʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʩʠʪʫʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ ʧʨʝʮʝʜʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʟʜʘʝʪ ʤʦ-

ʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʉʊʆ ʯʝʨʝʟ ʥʘʙʦʨ ʧʨʠʟʥʘʢʦʚ ʠ ʫʩʣʦ-

ʚʠʡ; ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʩʪʦʨʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ; ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧ-

ʣʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ; ʫʪʦʯʥʷʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, ʩʨʘʚʥʠʚʘʷ ʥʦʚʳʝ 

ʩʠʪʫʘʮʠʠ ʩ ʨʘʥʝʝ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ; ʩʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ. ɸ ʥʝʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʝʪʦʯʥʳʤʠ, 

ʥʝʧʦʣʥʳʤʠ ʠ ʠʟʤʝʥʯʠʚʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʝʘʣʴʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ. ʄʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʥʝʯʝʪʢʦʡ ʩʠʪʫʘʮʠʦʥʥʦ-

ʧʨʝʮʝʜʝʥʪʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʉʊʆ ʦʪʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʦʜʝʨʞʠʪ ʵʪʘʧʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠ ̫ʙʘʟʳ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ (ʜʘʣʝʝ - ɹʇʇ) ʜʦ ʝʝ ʘʜʘʧʪʘʮʠʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʩʦʟʜʘʥʠʝ ɹʇʇ, ʜʣʷ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʭ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʨ.), ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʶʪ ʮʠʬʨʦʚʳʝ 
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ʜʚʦʡʥʠʢʠ ʦʙʲʝʢʪʘ, ʜʘʪʯʠʢʠ ʠ IoT, ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʠ ʧʨ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʥʝʯʝʪʢʠʭ ʟʥʘʯʝʥʠʷ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʂʘʞʜʳʡ ʟʘ-

ʚʝʨʝhʥʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʢʘʢ ʧʨʝʮʝʜʝʥʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʦʩʪʦ-

ʷʥʠʝ ʦʙʲʝʢʪʘ, ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʜʦʩʪʠʛʥʫʪʳʡ ʨʝʟʫʣʴʪʘʪ. ɺʪʦʨʳʤ ʵʪʘ-

ʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ, ʜʣʷ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʤʝʨʳ ʙʣʠʟʦʩʪʠ 

ʤʝʞʜʫ ʩʠʪʫʘʮʠʷʤʠ. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʝ ʦʮʝʥʢʘ ʠ ʘʜʘʧ-

ʪʘʮʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

 

1. ɸʥʘʣʠʟ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 

2. ʉʙʦʨ ʜʘʥʥʳʭ ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʠ IoT

3. ʌʘʟʟʠʬʠʢʘʮʠʷ ʜʘʥʳʭ

ʌ
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ʥ
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ʥ
ʳ
ʭ
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ʮ
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ʜ
ʝ
ʥ
ʪ
ʦ
ʚ

4. ɺʳʙʦʨ ʤʝʨʳ ʙʣʠʟʦʩʪʠ ʤʝʞʜʫ 

ʩʠʪʫʘʮʠʷʤʠ 

5. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ

6. ʆʮʝʥʢʘ ʠ ʘʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ

ʇ
ʦ
ʩ
ʪ
ʨ
ʦ
ʝ
ʥ
ʠ
ʝ
 
ʥ
ʝ
ʯ
ʝ
ʪ
ʢ
ʦ
ʡ
 

ʩ
ʠ
ʪ
ʫ
ʘ
ʮ
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ʦ
ʥ
ʥ
ʦ

-

ʧ
ʨ
ʝ
ʮ
ʝ
ʜ
ʝ
ʥ
ʪ
ʥ
ʦ
ʡ
 
ʤ
ʦ
ʜ
ʝ
ʣ
ʠ

7. ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʦʙʲʝʢʪʘ 

8. ɺʳʙʦʨ ʩʭʦʞʠʭ ʧʨʝʮʝʜʝʥʪʦʚ

9. ʆʧʨʝʜʝʣʝʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʜʝʡʩʪʚʠʡʇ
ʨ
ʠ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʤ
ʦ
ʜ
ʝ
ʣ
ʠ

10. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ 

11. ɸʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ ʠ ɹʇʇ

ʆ
ʮ
ʝ
ʥ
ʢ
ʘ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ
ʪ
ʘ
ʪ
ʦ
ʚ

 
ʈʠʩʫʥʦʢ 1ï ʄʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʥʝʯʝʪʢʦʡ ʩʠʪʫʘʮʠʦʥʥʦ-ʧʨʝʮʝʜʝʥʪʥʦʡ ʤʦʜʝʣʠ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʉʊʆ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʪʫʘʮʠʠ ʦʙʲʝʢʪʘ ʤʦ-

ʜʝʣʴ ʚʳʯʠʩʣʷʝʪ ʝʝ ʙʣʠʟʦʩʪʴ ʢ ʨʘʥʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʨʝʮʝʜʝʥʪʘʤ ʠʟ ɹʇʇ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʭʦʞʠʭ ʧʨʝʮʝʜʝʥʪʦʚ ʠ ʚʦʟʤʦʞ-

ʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʩʠʪʫʘʮʠʷʤʠ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʣʫʯʝʥʥʳʡ ʦʧʳʪ ʜʦʧʦʣʥʷʝʪ ʙʘʟʫ ʧʨʝʮʝʜʝʥ-

ʪʦʚ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʤʦʜʝʣʴ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʜʘʣʴʥʝʡʰʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʯʝʪʢʘʷ ʩʠʪʫʘʮʠʦʥʥʦ-ʧʨʝʮʝʜʝʥʪʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʜʠʥʷʝʪ 

ʩʪʨʫʢʪʫʨʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ: ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʟʥʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ; ʫʯʠʪʳʚʘʪʴ ʧʨʠʤʝʨʳ 

ʫʩʧʝʰʥʳʭ ʠ ʥʝʫʩʧʝʰʥʳʭ ʨʝʰʝʥʠʡ; ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ; ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦ-

ʨʘ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 

ʫʣʫʯʰʘʪʴʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʉʊʆ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ 

ʪʦʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʢʘʟʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ  ̄25-21-00353. 
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ɸʅɸʃʀɿ ʈʆʃʀ ʏɽʃʆɺɽʏɽʉʂʆɻʆ ʌɸʂʊʆʈɸ ɺ ʋʇʈɸɺʃɽʅʀʀ  

ʀʅʎʀɼɽʅʊɸʄʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʆʈɻɸʅʀ-

ɿɸʎʀʀ  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʭʦʜʷʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʸʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ 

ʧʦʚʳhʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ (ʀɹ) ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʣʶʯʝʚʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʪʘʢ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ, ʠʭ ʥʘʚʳʢʠ ʠ ʧʦʚʝ-

ʜʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʠʥʮʠʜʝʥ-

ʪʘʤʠ.  

ʇʦ ʜʘʥʥʳʤ ʮʝʥʪʨʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʡ ʢʠʙʝʨʫʛʨʦʟʘʤ Innostage SOC 

CyberART ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʦʩʩʠʡ-

ʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʘ I ʧʦʣʫʛʦʜʠʝ 2024 ʛʦʜʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 80% ʩʣʫʯʘʝʚ ʛʣʘʚ-

ʥʦʡ ʧʨʠʯʠʥʦʡ ʠʥʮʠʜʝʥʪʦʚ ʦʢʘʟʳʚʘʣʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ [1]. ʇʦʵʪʦʤʫ ʚʚʝ-

ʜʝʥʠʝ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥʮʠʜʝʥʪʘʤʠ 

ʀɹ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʠ ʟʘʱʠʱʸʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʈʘʟʜʝʣʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʤʦʞʥʦ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 1 [2]. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʅʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʦʙʝʠʤ ʛʨʫʧʧʘʤ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢ-

ʪʦʨ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʀɹ ʢʘʢ ʚʥʫʪʨʠ ʠ ʪʘʢ ʟʘ ʧʨʝʜʝʣʘ-

ʤʠ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ [2]:  

- ʩʣʘʙʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ï ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʩʣʘʙʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʟʥʘʥʠʡ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʦʰʠʙʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʥʝʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ (ʥʘʩʪʨʦʡʢʘ ʩʠ-

ʩʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ); 

- ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʟʥʘʥʠʷʭ ʠ ʥʘʚʳʢʘʭ ï ʣʶʜʠ ʩʢʣʦʥʥʳ ʜʫʤʘʪʴ, ʯʪʦ ʦʥʠ 

ʟʥʘʶʪ ʚʩʸ ʠ ʩ ʥʠʤʠ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʠʟʦʡʜʫʪ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʠʩʢʘʞʝʥʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʦʯʥʳʤ ʨʝʰʝʥʠʷʤ ʠ ʚʳʚʦ-

ʜʘʤ; 

- ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ï ʥʝʜʦʩʪʘʪʦʢ ʠʣʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʠʤʫʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʙʫʞʜʘʶʪ ʣʶʜʝʡ ʢ ʦʪʢʘʟʫ ʦʪ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ï ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʣʠʪʠʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʣʝʛʢʦʤʳʩʣʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ï ʥʠʢʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʩʧʦ-

ʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʵʪʦ-

ʤʫ ʯʝʣʦʚʝʢ ʦʩʪʘʸʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ; 

- ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʜʨʫʛʠʝ ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʣʶʜʝʡ ʜʝʣʘʶʪ ʠʭ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʦʚ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʧʦʩʦʙʝʥ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʩʣʝʜʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʮʠʜʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʠʣʠ 

ʙʝʟʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʪʝʯʢʝ ʜʘʥʥʳʭ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ-

ʛʦ ʜʦʩʪʫʧʘ ʠʣʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʠʥʮʠʜʝʥʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʥʘ ʠʥʮʠʜʝʥʪʳ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʟʥʘʥʠʡ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʂ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ ʧʨʠʚʦʜʷʪ ʟʘʪʨʘʪʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠ-

ʩʪʝʤ, ʰʪʨʘʬʳ ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʧʦʪʝ-

ʨʠ ʦʪ ʧʨʦʩʪʦʝʚ ʧʨʦʮʝʩʩʦʚ. ʈʝʧʫʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʝ ʦʙʱʝ-
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ʩʪʚʝʥʥʦʡ ʦʛʣʘʩʢʠ ʠʥʮʠʜʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʠ ʢʣʠʝʥʪʦʚ ʠ ʧʘʨʪʥʸʨʦʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ. ʖʨʠʜʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʙʣʶʜʝʥʠʷ 

ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʙʦʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ 

ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʠ ʩʙʦʷʭ ʚ ʧʨʦʮʝʩʩʘʭ. ʕʪʠ ʬʘʢʪʦʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʫʨʦʚʥʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʪʨʝ-

ʙʫʶʪ ʚʥʝʜʨʝʥʠʷ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʉʨʝʜʠ ʩʘʤʳʭ ʦʩ-

ʥʦʚʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ [3]: 

- ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ï ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫ-

ʣʨ̫ʥʳʭ ʪʨʝʥʠʥʛʦʚ ʠ ʨʝʰʝʥʠʝ ʨʝʘʣʴʥʳʭ ʢʝʡʩʦʚ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʤʦʪʥʳʭ ʧʦʣʠʪʠʢ ʠ ʧʨʦʮʝʜʫʨ ʜʝʡʩʪʚʠʡ ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜ-

ʨʝʥʠʝ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʫʯʘʩʪʠʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʨʦʮʝʩʩʝ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʟʘʱʠʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʧʧʘʨʘʪʫʨʳ, ʩʥʠʞʘʝʪ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟ-ʟʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ; 

- ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʙʣʘʛʦʜʘʨʷ ʥʝʡ ʩʦʪʨʫʜ-

ʥʠʢʠ ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʜʫʪ ʥʘ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ 

ʝʸ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʦʙʱʘʶʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠ ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʥʮʠʜʝʥʪʘʭ. ʇʦ-

ʦʱʨʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʀɹ; 

- ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥ-

ʮʠʜʝʥʪʘʤ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʷʟʚʠʤʦʩʪʠ;  

- ʘʥʘʣʠʟ ʦʰʠʙʦʢ ʠ ʠʥʮʠʜʝʥʪʦʚ ï ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ ʠ ʚʣʠʷʥʠʝ ʯʝ-

ʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʠʥʮʠʜʝʥʪ, ʠʟʙʝʞʘʪʴ ʧʦʚʪʦʨʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʚʥʝʜʨʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʦʚʳʝ ʤʝʨʳ; 

- ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦʪʨʫʜʥʠʢʦʚ ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʤʦʱʠ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʩʪʨʝʩʩ ʠʣʠ ʪʨʝʚʦʛʫ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 

ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʀɹ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ ʨʝʰʘʶʱʠʭ ʨʦʣʝʡ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʩʤʦʪ-

ʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʤʝʥʥʦ ʯʝʣʦʚʝʢ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʩʣʘʙʦʤ ʟʚʝʥʦʤ 

ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʧʦʩʦʙʝʥ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʣʠʯʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʜʦ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʠ ʪʘʢ ʜʘ-

ʣʝʝ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ: ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʜʨ. 
ʃʠʪʝʨʘʪʫʨʘ: 

1 ʀɹ-ʧʨʦʬʘʥ: ʥʘʟʚʘʥʳ ʛʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʧʨʦʙʣʝʤ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ʀʟʚʝʩʪʠʷ: URL: https://iz.ru/1729587/sergei-gurianov/ib-profan-nazvany-glavnye-prichiny-problem-s-
informatcionnoi-bezopasnostiu (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.03.2025). 
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2 ʃʝʙʝʜʝʚ ʄ.ɸ., ɼʝʤʢʠʥ ɼ.ɸ. ʈʦʣʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] ɺʝʩʪʥʠʢ ʥʘʫʢʠ. 2024. ʊ.1. ˉ 8. ʉ. 141-145. URL: https://cyberleninka.ru/article/n/rol-chelovecheskogo-
faktora-v-informatsionnoy-bezopasnosti (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.03.2025). 

3 ɿʘʦʟʝʨʩʢʠʡ ɸ.ɸ. ʈʦʣʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʅʘʫʯʥʦ-

ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɸʩʧʝʢʪ. 2024. URL: https://na-journal.ru/3-2024-informacionnye-tekhnologii/10093-rol-
chelovecheskogo-faktora-v-informacionnoi-bezopasnosti (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 17.03.2025). 

 
ʀ.ɸ. ɾʫʞʛʠʥʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ.; ʀ.ɼ. ʄʘʩʣʦʚ, ʤʘʛʠʩʪʨʘʥʪ 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓɽ ʉʈɽɼʉʊɺɸ ʂʆʅʊʈʆʃʗ ɼʆʂʋʄɽʅʊʆ-

ʆɹʆʈʆʊɸ ʂɸʂ ʌɸʂʊʆʈ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʊ-

ʂʆʅʊʈʆʃʃʀʅɻɸ 
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʨʛʘʥʠʟʘʮʠʡ ʚʥʝʜʨʷʶʪ ʩʠʩʪʝʤʫ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ. ʕʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʪʝʥʜʝʥʮʠʝʡ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʉʠʩʪʝʤʘ ʀʊ-

ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡĚ ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ, ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʩʠʩʪʝʤʝ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʷʚʣʷʶʪʩʷ ʥʠʟ-

ʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʣʘ-

ʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʥʘʣʠʟʝ ʧʦʜʦʙʥʳʭ 

ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

[1], ʪʦʣʴʢʦ ʚ 2024 ʛʦʜʫ ʨʦʩʪ ʨʳʥʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ Big Data ʩʦʩʪʘʚʠʣ 13,2% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2023 ʛʦʜʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʩʚʷʟʘʥʥʦʝ 

ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʪʦʯʥʳʭ ʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʥʝʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜ-

ʩʪʚʘ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʥʦʟʠ-

ʨʫʝʤʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʚʳʜʝʣʷ-

ʶʪ ʩʣʝʜʫʶʱʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1: 

- ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʤʝʪʘʜʘʥʥʳʝ) ï ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʦʧʠʩʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʟʘʧʦʣʥʷʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʘʪʨʠʙʫʪʳ. ʂʦʥʪʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʟʘʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʭ ʘʪʨʠʙʫʪʦʚ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʥʝʩʝʥʥʳʭ ʜʘʥʥʳʭ; 

- ʞʝʩʪʢʠʝ ʤʘʨʰʨʫʪʳ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʨʦʛʦ ʨʝʛʣʘ-

ʤʝʥʪʠʨʦʚʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦ-

ʨʦʡ ʥʘ ʢʘʞʜʳʡ ʵʪʘʧ ʥʘʟʥʘʯʘʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʨʦʢ ʠ ʬʫʥʢʮʠʷ 

ʩʦʛʣʘʩʦʚʘʥʠʷ; 

https://cyberleninka.ru/article/n/rol-chelovecheskogo-faktora-v-informatsionnoy-bezopasnosti
https://cyberleninka.ru/article/n/rol-chelovecheskogo-faktora-v-informatsionnoy-bezopasnosti
https://na-journal.ru/3-2024-informacionnye-tekhnologii/10093-rol-chelovecheskogo-faktora-v-informacionnoi-bezopasnosti
https://na-journal.ru/3-2024-informacionnye-tekhnologii/10093-rol-chelovecheskogo-faktora-v-informacionnoi-bezopasnosti


32 

- ʚʝʨʩʠʦʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʠ ʠʟʤʝʥʝʥʠʡ ʜʦ-

ʢʫʤʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʘʷ ʨʘʟʣʠʯʠʷ ʚ ʚʝʨʩʠʷʭ ʜʦʢʫʤʝʥʪʘ; 

 
ʈʠʩʫʥʦʢ 1 ï ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

 

- ʩʠʩʪʝʤʘ ʧʦʣʥʦʤʦʯʠʡ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʡ ʧʨʘʚ ʜʦʩʪʫʧʘ: ʚʳʜʘʯʘ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ʥʘ ʧʨʦʩʤʦʪʨ, ʜʦʙʘʚʣʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʩʦʛʣʘʩʥʦ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞ-

ʥʦʩʪʠ;  

- ʨʫʯʥʦʡ ʧʦʠʩʢ ʧʦ ʤʝʪʘʜʘʥʥʳʤ ʠ ʩʦʜʝʨʞʠʤʦʤʫ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʥʜʝʢ-

ʩʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʪʦʯʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʧʨʦʩʘ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʰʘʙʣʦʥʳ ʠ ʨʝʛʣʘʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʝʨʝʯʝʥʴ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʘʚʠʣ (ʠʥʩʪʨʫʢʮʠʡ) ʧʦ ʠʭ ʟʘʧʦʣʥʝʥʠʶ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʘʢʪʫʘʣʴʥʳʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʳ ʠʭ ʥʝ-

ʜʦʩʪʘʪʢʠ [2]. 

1) ɺʳʩʦʢʘʷ ʜʦʣʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʛʫʪ ʥʝʢʦʨʨʝʢʪʥʦ 

ʟʘʧʦʣʥʷʪʴ ʨʝʢʚʠʟʠʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʦʚʝʨʥʳʤ ʤʝʪʨʠʢʘʤ (ʚʩʝ ʦʪʯʝʪʳ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ, ʩʨʦʢʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʟʘʜʘʯ ʠʣʠ ʛʨʘʬʠʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʨʷʶʪ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʚ 

ʩʚʷʟʠ ʩ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ). 

2) ʆʪʩʫʪʩʪʚʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʦʩʦʟʥʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʩʠʤʚʦʣʦʚ, ʥʝ 

ʥʘʧʦʣʥʝʥʥʳʭ ʩʤʳʩʣʦʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʩʧʦʩʦʙʥʳ 

ʘʚʪʦʥʦʤʥʦ ʠʟʚʣʝʢʘʪʴ ʢʣʶʯʝʚʳʝ ʩʫʱʥʦʩʪʠ ʠʟ ʪʝʣʘ ʜʦʢʫʤʝʥʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʣʝʨ ʥʝ ʤʦʞʝʪ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʠʥʮʠʜʝʥʪʦʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʩʭʦʜʩʪʚʫ ʦʧʠ-

ʩʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʚʠʜʝ ʪʝʢʩʪʘ). 

3) ʆʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ. 

ɾʝʩʪʢʠʝ ʤʘʨʰʨʫʪʳ ʥʝ ʧʦʜʣʝʞʘʪ ʘʜʘʧʪʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʜʦʢʫʤʝʥʪʘ: ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʩʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
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ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʜʦʢʫʤʝʥʪ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʨʫʛʦʤʫ ʣʠʮʫ, ʤʠʥʫʷ ʞʝʩʪʢʠʡ ʤʘʨʰ-

ʨʫʪ, ʝʩʣʠ ʜʣʷ ʵʪʦʛʦ ʥʝ ʟʘʜʘʥʦ ʷʚʥʦʝ ʧʨʘʚʠʣʦ (ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞ-

ʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ ʩʮʝʥʘʨʠʷʤ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ), ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

4) ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʫʨʦʚʥʝ ʜʘʥʥʳʭ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, 

ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʚ ʢʦʪʦʨʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʠʩʪʝʤʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʜʣʠʪʝʣʴʥʘʷ ʨʫʯʥʘʷ ʚʳʙʦʨʢʘ ʠ ʘʥʘʣʠʟ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

5) ʅʝʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʚʳʷʚʣʝʥʠʶ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦ-

ʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʳʷʚʣʷʪʴ ʩʮʝʥʘʨʠʠ, ʚʝʜʫʱʠʝ ʢ ʦʪʢʣʦʥʝʥʠʷʤ 

ʦʪ ʦʞʠʜʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʣʠʰʴ 

ʧʦʩʪʬʘʢʪʫʤ, ʥʝ ʧʦʟʚʦʣʷʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʟʘʨʘʥʝʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʠʚʝʣʠʨʦʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʠʩʪʝʤʝ ʀʊ-

ʢʦʥʪʨʦʣʣʠʥʛʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʠ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ [3].  

1) ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʚʭʦʜ ʜʦ-

ʢʫʤʝʥʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʟʚʣʝʯʝʥʠʝ ʟʘʜʘʥʥʳʭ ʩʫʱʥʦʩʪʝʡ (ʥʘʠʤʝʥʦʚʘʥʠʷ, ʜʘ-

ʪʳ, ʩʫʤʤʳ ʠ ʜʨ.), ʧʦʩʣʝ ʯʝʛʦ ʜʦʢʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʧʦ ʚʠʜʘʤ, ʧʦ ʩʨʦʢʘʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʜʨ.).  

2) ɸʜʘʧʪʠʚʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

ʄʘʨʰʨʫʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦʜʣʝʞʠʪ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦ-

ʜʝʨʞʘʥʠʷ ʜʦʢʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʩʪʨʘʠʚʘʝʪ ʮʝʧʦʯʢʫ ʣʠʮ, ʫʪʚʝʨʞʜʝʥʠʝ ʢʦ-

ʪʦʨʳʤʠ ʪʨʝʙʫʝʪʩʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʦʚʘ-

ʥʠʷ ʧʦ ʨʝʣʝʚʘʥʪʥʦʤʫ ʤʘʨʰʨʫʪʫ ʠ ʩʦʢʨʘʱʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

3) ʇʨʦʛʥʦʟʥʘʷ ʘʥʘʣʠʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. 

ɺʩʪʨʦʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʠʨʫʶʪ ʙʦʣʴʰʫʶ ʚʳʙʦʨʢʫ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʠ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʛʥʦʟʠʨʫʶʪ ʩʮʝʥʘʨʠʠ, ʧʨʠʚʦʜʷ-

ʱʠʝ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ (ʥʘʧʨʠʤʝʨ, ʩʨʳʚʳ ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ), ʧʦʩʣʝ ʯʝ-

ʛʦ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʘʭ. 

4) ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʩʢʨʳʪʳʭ ʩʚʷʟʝʡ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʠʩʢ ʧʦʟʚʦʣʷʝʪ ʦʪʙʠʨʘʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʤʳʩʣʦʚʦʤ ʟʥʘʯʝʥʠʠ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʳʡ ʧʦʠʩʢ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʦʙʥʘʨʫʞʝʥʠʶ ʩʢʨʳʪʳʭ ʩʚʷʟʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. 

5) ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʝʛʣʘʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦ ʩʨʦʢʘʤ ʩʦʛʣʘʩʦʚʘ-

ʥʠʷ ʜʦʢʫʤʝʥʪʦʚ), ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʠ ʦʧʦʚʝʱʘʪʴ ʦʙ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦ. ʇʦʜʦʙʥʘʷ ʘʥʘʣʠʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʝʨʘʪʠʚʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʫʟʢʠʭ 

ʤʝʩʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʟʜʝʨʞʝʢ. 
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʘ ʚ ʢʘʯʝʩʪʚʝ çʢʦʥʩʫʣʴʪʘʥʪʘè ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʢʦʥʪʨʦʣʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ ʠ ʧʨʝʜʠʢʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʶ 

- ʧʦʚʳʩʠʪʴ ʛʣʫʙʠʥʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

- ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʫʩʢʦʨʝ-

ʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

- ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ 

ʩʚʷʟʠ ʩ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ 

ʧʦ ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩʘ 

- ʧʦʚʳʩʠʪʴ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʘʤʦʦʙʫʯʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʩʯʝʟʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʚ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʚ ʨʫʯ-

ʥʦʤ ʨʝʞʠʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥ-

ʪʦʦʙʦʨʦʪʘ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʮʝʣʦʤ. ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ 

ʜʘʥʥʳʭ ʫʤʝʥʴʰʘʝʪʩʷ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʠ ʥʝʨʝʣʝʚʘʥʪʥʳʭ ʜʘʥʥʳʭ ʚ 

ʩʠʩʪʝʤʝ ʫʯʝʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʙʫ-

ʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩʘ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʎʀʌʈʆɺʓɽ ɼɺʆʁʅʀʂʀ ʅɸ ʆʉʅʆɺɽ RFID-ɼɸʅʅʓʍ ʂɸʂ ʆʉʅʆɺɸ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʈɽɼʓ ɼʃʗ ɿɸɼɸʏ ʀʊ-ʂʆʅʊʈʆʃʃʀʅɻɸ 
 

ʆʜʥʠʤ ʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʣʘʜʘʥʠʝ ʩʣʦʞʥʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ, ʧʝʨʝʜʦʚʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚʳʩʪʫʧʘ-

ʶʱʝʡ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ. ɺ ʥʝʝ ʚʭʦʜʷʪ ʩʝʨʚʝʨʳ, ʩʝʪʝʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʤʘʰʠʥʳ, 

ʘ ʪʘʢʞʝ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʠʣʦʞʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʋʧʨʘʚ-

ʣʝʥʠʝ ʵʪʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʫʶ ʠ ʨʝʩʫʨʩʦʝʤʢʫʶ ʟʘʜʘʯʫ. ʆʨʛʘʥʠʟʘʮʠʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ 



36 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʥʫʞʜʘʶʪʩʷ ʚ ʘʚʪʦʥʦʤʥʳʭ ʠ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʭ ʩʠ-

ʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ. ʇʦ ʜʘʥʥʳʤ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Gartner ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʠ çʧʝʨʠʬʝʨʠʡʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʨʝʜʳè 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʝ [1]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʩʙʦ-

ʨʝ ʜʘʥʥʳʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʟʘʧʨʦʩʦʚ ʥʘ 

ʪʦʯʥʦʩʪʴ ʠ ʧʨʦʘʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  

ɼʣ̫  ʧʨʝʦʜʦʣʝʥʠʷ ʨʘʟʨʳʚʦʚ ʤʝʞʜʫ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʝʘʣʴʥʳʤ ʬʠ-

ʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʙʝʛʘʶʪ ʢ ʩʦʟʜʘʥʠʶ çʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚè. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʝ çʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠè ʚʳ-

ʩʪʫʧʘʶʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʩʪʘ-

ʥʦʚʠʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʘʢʪʠʚʘ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʚ 

ʩʝʙʝ ʬʠʟʠʯʝʩʢʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʧʝʨʘʮʠʦʥʥʫʶ ʠʩʪʦʨʠʶ, ʘ ʪʘʢʞʝ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ ʧʨʦ-

ʛʥʦʟʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. ʅʘ ʥʘʩʪʦ-

ʷʱʠʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʫʞʝ ʠʤʝʝʪ ʜʦʢʘʟʘʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʬʝʨʝ ʣʦʛʠʩʪʠʢʠ [2]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʘʛʨʝʛʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʮʝʥʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʦʛʠʩʪʠʢʝ) [3-4]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʮʠʬʨʦ-

ʚʳʭ ʜʚʦʡʥʠʢʦʚè ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʦʪ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʢ ʘʥʘʣʠʪʠʢʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ. ɺʳʩʚʦʙʦʞʜʘʝʤʦʝ 

ʚʨʝʤʷ ʦʪʚʦʜʠʪʩʷ ʥʘ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛ: ʧʨʦʘʢʪʠʚʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʘʢʪʠʚʦʚ, ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʦʚ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

çʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠè ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ  
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ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʜʣʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ 

ʠʩʪʦʯʥʠʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʨʠʩʢʘʤʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʠʩʪʠʥʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ, ʠʥʘʯʝ ʨʝʰʝʥʠʷ, 

ʧʨʠʥʷʪʳʝ ʥʘ ʦʩʥʦʚʝ ʝʝ ʘʥʘʣʠʟʘ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʟʘʚʝʜʦʤʦ ʥʝʚʝʨʥʳʤʠ. ʌʠʟʠʯʝ-

ʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʀʉ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʝ ʠ ʫʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʮʝʜʫʨʘʤʠ ʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠʭ ʦʙʥʦʚʣʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: 

ï ʘʚʪʦʥʦʤʥʳʝ ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʫʯʥʦʡ ʟʘʧʠʩʠ, ʟʘʛʨʫʟʢʠ ʠʟ ʜʨʫʛʠʭ ʪʘʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ), ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʘʭ ʦʙ ʦʙʲʝʢʪʝ ʦʙʥʦʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʠʣʠ ʧʦ ʛʨʘʬʠʢʫ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ; ʜʣʷ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʥʝʡʥʳʝ ʠʣʠ ʜʚʫʤʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʰʪʨʠʭʢʦʜʳ; 

ï ʜʘʪʯʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ Wi-Fi ʠ BLE-ʯʘʩʪʦʪʘʭ; 

ï ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʨʘʩʧʦʟʥʘʶʱʝʝ ʦʙʲʝʢʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʝʥ-

ʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʟʜʘʥʠʠ çʮʠʬ-

ʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè, ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʥʘʯʠʤʳʝ ʢʨʠʪʝʨʠʠ ʠ ʩʦʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠ-

ʪʝʣɹʥʘʷ ʪʘʙʣʠʮʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʘʙʣʠʮʘ 1). 

ʂʘʞʜʳʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ, ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥ-

ʢʨʝʪʥʦʡ ʝʜʠʥʠʮʳ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʙʝʩʪʦʯʝʥʥʦʤ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʪʘʢʞʝ ʥʝʩʫʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ, ʜʣʷ ʩʙʦʨʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ.  

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ: ʚʩʪʨʦʝʥʥʳʝ ʘʚʪʦʥʦʤʥʳʝ ʜʘʪʯʠʢʠ ʠ ʨʘʜʠʦʯʘʩʪʦʪ-

ʥʳʝ ʤʝʪʢʠ - ʩʝʥʩʦʨʥʳʝ RFID-ʤʝʪʢʠ (RFID ï Radio Frequency IDentification) [5]. 

ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʜʝʨʞʘʪ ʧʘʩʩʠʚʥʳʝ ʠʣʠ ʧʦʣʫʧʘʩʩʠʚʥʳʝ ʤʝʪʢʠ ʜʣʷ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʳʡ ʜʘʪʯʠʢ (ʥʘʧʨʠʤʝʨ, ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ). ʇʨʠ ʩʯʠʪʳʚʘʥʠʠ ʪʘʢʘʷ ʤʝʪʢʘ ʧʝʨʝʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʚʦʡ ID, 

ʥʦ ʠ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ, ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʢʦʥʢʨʝʪʥʦʛʦ ʘʢʪʠʚʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.  

RFID ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʝʪʦ-

ʜʘʤʠ [5]: 

- ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʢʦʥʪʝʢʩʪ ʜʣʷ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè 

 
 



38 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
ʂʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ ɸʚʪʦʥʦʤʥʳʝ ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ ɼʘʪʯʠʢʠ (Wi-Fi, BLE) 

ʏʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ 

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʠʣʠ ʛʨʘʬʠʢʫ (ʜʘʥʥʳʝ 

ʫʩʪʘʨʝʚʘʶʪ ʤʛʥʦʚʝʥʥʦ ʧʦʩʣʝ ʠʟʤʝʥʝ-

ʥʠʷ) 

ʇʩʝʚʜʦ-ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ (ʟʘʚʠʩʠʪ ʦʪ 

ʮʠʢʣʘ ʦʧʨʦʩʘ). 

ʊʠʧ ʜʘʥʥʳʭ  

ʉʪʘʪʠʯʝʩʢʠʝ ʘʪʨʠʙʫʪʳ: ʤʦʜʝʣʴ, ʥʦʤʝʨ. 

ʅʝʪ ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʩʦ-

ʩʪʦʷʥʠʠ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʧʨʠʤʝʨ-

ʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʩʪʘʪʫʩ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʢ ʩʝʪʠ, ʩʦʩʪʦʷʥʠʝ 

ʊʨʝʙʦʚʘʥʠʝ ʢ ʘʢ-

ʪʠʚʥʦʩʪʠ ʦʙʲʝʢʪʘ 

ʅʝ ʪʨʝʙʫʝʪʩʷ ʧʠʪʘʥʠʝ ʦʙʲʝʢʪʘ. ʋʯʠʪʳ-

ʚʘʝʪ ʣʶʙʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 
ʊʨʝʙʫʝʪʩʷ ʧʠʪʘʥʠʝ ʠ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʷ 

ʅʠʟʢʘʷ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ï ʵʪʦ ʟʘʧʠʩʴ 

ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʅʠʟʢʘʷ-ʩʨʝʜʥʷʷ. ʅʘ ʫʨʦʚʥʝ ʟʦʥʳ 

(ʢʦʤʥʘʪʘ, ʵʪʘʞ) 

ʋʨʦʚʝʥɹ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʡ. ʊʨʝʙʫʝʪʩʷ ʧʨʷ-

ʤʦʝ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʜʣʷ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ ʠʣʠ ʚʚʦʜʘ ʜʘʥʥʳʭ. 

ɺʳʩʦʢʠʡ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʢʣʶʯʝ-

ʥʠʷ. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʅʠʟʢʘʷ. ʂʘʞʜʳʡ ʘʢʪʠʚ ʥʫʞʥʦ ʩʢʘʥʠ-

ʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʊʨʫʜʦʝʤʢʦʩʪʴ 

ʨʘʩʪʝʪ ʣʠʥʝʡʥʦ. 

ɺʳʩʦʢʘʷ. ʉʝʪʴ ʫʞʝ ʨʘʟʚʝʨʥʫʪʘ, ʜʦʙʘ-

ʚʠʪʴ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʩʪʦ. 

ʉʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝ-

ʥʠʷ 
ʅʠʟʢʘʷ. ɼʝʰʝʚʳʝ ʪʝʨʤʠʥʘʣʳ ʠ ʢʦʜʳ 

ʉʨʝʜʥʷʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʫʱʝʩʪʚʫʶ-

ʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɿʘʪʨʘʪʳ ʚ ʦʩ-

ʥʦʚʥʦʤ ʥʘ ʇʆ ʠ ʠʥʪʝʛʨʘʮʠʶ. 

ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ 

ʉʪʘʪʠʯʥʳʝ ʜʘʥʥʳʝ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢ-

ʪʦʨ, ʟʘʜʝʨʞʢʠ ʚ ʦʙʥʦʚʣʝʥʠʠ, ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʠʪʘʥʠʷ, ʥʠʟʢʘʷ ʪʦʯ-

ʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʯʝʪʘ ʥʝ-ʀʊ ʘʢʪʠʚʦʚ (ʢʘʙʝʣʠ, 

ʩʪʦʡʢʠ). 
 

ʂʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ RFID 

ʏʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ 

ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ (ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ 

ʢʘʜʨʦʚ). 

ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ (ʤʛʥʦʚʝʥʥʦ ʧʨʠ ʩʯʠ-

ʪʳʚʘʥʠʠ). 

ʊʠʧ ʜʘʥʥʳʭ  

ɺʠʟʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʪʦʯʥʦʝ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʧʦ-

ʚʨʝʞʜʝʥʠʷ), ʦʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ, ʦʢʨʫʞʝʥʠʝ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ: ʪʦʯʥʦʝ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ (ʟʦʥʘ), ʬʘʢʪ ʧʝʨʝʤʝ-

ʱʝʥʠʷ, ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʩ ʩʝʥʩʦʨʦʚ 

ʊʨʝʙʦʚʘʥʠʝ ʢ ʘʢ-

ʪʠʚʥʦʩʪʠ ʦʙʲʝʢʪʘ 
ʊʨʝʙʫʝʪʩʷ ʧʨʷʤʘʷ ʚʠʜʠʤʦʩʪʴ 

ʅʝ ʪʨʝʙʫʝʪʩʷ ʧʠʪʘʥʠʝ ʦʙʲʝʢʪʘ. ʋʯʠ-

ʪʳʚʘʝʪ ʣʶʙʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʷ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ. ʊʦʯʥʦʩʪʴ ʜʦ ʩʘʥʪʠʤʝʪ-

ʨʦʚ.  

ɺʳʩʦʢʘʷ. ʊʦʯʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʟʦʥʳ 

ʜʝʡʩʪʚʠʷ ʩʯʠʪʳʚʘʪʝʣʷ 

ʋʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ 

ʆʯʝʥʴ ʚʳʩʦʢʠʡ. ʇʨʦʮʝʩʩ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ, ʥʝ ʪʨʝʙʫʝʪ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ. 

ʆʯʝʥʴ ʚʳʩʦʢʠʡ. ʉʯʠʪʳʚʘʥʠʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ 

ʚ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʩʯʠʪʳʚʘʪʝʣʷ. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʆʯʝʥʴ ʥʠʟʢʘʷ. ʊʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʢʘ-

ʤʝʨ ʩ ʧʦʢʨʳʪʠʝʤ ʚʩʝʡ ʧʣʦʱʘʜʠ, ʩʣʦʞ-

ʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ. ʆʜʥʦʤʦʤʝʥʪʥʦʝ ʩʯʠ-

ʪʳʚʘʥʠʝ ʩʦʪʝʥ ʤʝʪʦʢ ʟʘ ʩʝʢʫʥʜʳ. 

ʉʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝ-

ʥʠʷ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ. ɼʦʨʦʛʠʝ ʢʘʤʝʨʳ, ʩʝʨ-

ʚʝʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦ. 

ʉʨʝʜʥʷʷ ʠʣʠ ɺʳʩʦʢʘʷ. ɿʘʪʨʘʪʳ ʥʘ 

ʤʝʪʢʠ, ʩʯʠʪʳʚʘʪʝʣʠ, ʇʆ. 

ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ 

ɺr ʩʦʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʧʨʦʙʣʝʤʳ ʩ ʦʩʚʝʱʝʥʠʝʤ ʠ ʨʘʢʫʨʩʘʤʠ, 

ʩʣʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʜʝʥʪʠʯ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʪʦʠʤʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴ-

ʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʦʥ ʧʦʢʨʳʪʠʷ. 
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- ʧʨʝʜʣʘʛʘʝʪ ʚʳʩʦʢʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʧʨʠ 

ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʩʢʨʳʪʳʭ ʟʘ ʠʥʪʝʨʴʝʨʦʤ ʠʣʠ 

ʣʘʥʜʰʘʬʪʦʤ ʦʙʲʝʢʪʦʚ 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʝʠʤʫɦʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ RFID: 

- ʫʩʪʨʘʥʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʀʊ-ʘʢʪʠʚʘ ʠ ʝʛʦ ʮʠʬʨʦʚʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ ʫʯʝʪʥʳʭ ʩʠʩʪʝʤʘʭ. ɼʘʥʥʳʝ ʚ ʵʪʠʭ 

ʩʠʩʪʝʤʘʭ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʣʝ ʣʶʙʦʛʦ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ; 

- ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʙʳʪʠʡ ʜʣʷ 

ʟʘʧʫʩʢʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

- ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʥʝʟʘʤʝʪʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʘʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʠ ʧʨʝʜʣʘʛʘʝʪ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʇʦʣʫʯʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ RFID ʚʦʟʤʦʞʥʦ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʚʥʝʜʨʝʥʠʷ RFID ʚ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʨʭʠʪʝʢʪʫʨʘ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ RFID ʠ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ 

 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: 
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- ʢʦʥʪʨʦʣʣʠʥʛ ʧʝʨʝʭʦʜʠʪ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʨʦʙʣʝʤ ʠ/ʠʣʠ ʠʭ ʫʩʪʨʘʥʝʥʠʶ 

ʘʧʨʠʦʨʠ, ʘ ʥʝ ʚ ʤʦʤʝʥʪ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʜʦ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ; 

- ʚʦʩʚʦʙʦʞʜʘʝʪʩʷ ʯʘʩʪʴ ʨʝʩʫʨʩʦʚ, ʪʨʘʪʠʚʰʠʭʩʷ ʥʘ ʨʫʪʠʥʥʳʝ ʧʨʦʚʝʨʢʠ ʠ ʩʦ-

ʛʣʘʩʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʣʝʨ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʠʩʢʣʶʯʝʥʠʷʭ ʠ ʩʪʨʘʪʝʛʠʠ, ʘ ʥʝ ʥʘ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʫʯʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ; 

- ʚʦʟʨʘʩʪʘʝʪ ʠ ʢʦʥʪʝʢʩʪʫʘʣʠʟʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʣʘʩʪʴ 

ʥʝʟʥʘʥʠʷ ʠ ʨʠʩʢʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʤʘ ʠ ʩʢʦʨʦʩʪʠ 

ʚʭʦʜʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ RFID ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ, ʥʦ ʠ ʚ ʩʦʟʜʘʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʶʱʝʡʩʷ ʪʦʯ-

ʥʦʡ ʢʦʧʠʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʜʠʢʪʠʚʥʳʡ, ʘʚʪʦ-

ʥʦʤʥʳʡ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʀʊ-ʘʢʪʠʚʘʤʠ. ʉʠʥʪʝʟ ʪʝʭʥʦ-

ʣʦʛʠʠ RFID, ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʨʝʜʳ ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʪʴ ʨʘʟʨʳʚ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʠ ʮʠʬʨʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʀʊ-ʘʢʪʠʚʦʚ ʠ ʧʝʨʝʚʝʩʪʠ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛ ʩ ʨʝʘʢʪʠʚʥʦʛʦ ʥʘ ʧʨʦʘʢʪʠʚʥʳʡ ʫʨʦ-

ʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʥʪʝ-

ʛʨʘʮʠʶ ʜʘʥʥʳʭ RFID ʩ ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ AIOps (AI for IT Operations) ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 
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ɸʅɸʃʀɿ ʈʀʉʂʆɺ ʇʈʀɺʃɽʏɽʅʀʗ ɼɽʅɽɾʅʓʍ ʉʈɽɼʉʊɺ ʀ ʋʇʈɸɺ-

ʃɽʅʀʗ ʈʀʉʂɸʄʀ ɺ ʈʆʉʉʀʁʉʂʀʍ ɹɸʅʂɸʍ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʢʦʧʣʝʥʠʝ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʠʭ ʩʦʭʨʘʥʝʥʠʝ. ʅʘ ʧʨʦʮʝʩʩ ʦʙʝʩʮʝʥʠʚʘʥʠʷ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠʥʬʣʷʮʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʫʨʦʚʥʠ ʠʥʬʣʷʮʠʠ ʚ ʈʦʩʩʠʠ, ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʠ ʮʝʣʴ ʧʦ ʠʥʬʣʷʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘ 

ʧʝʨʠʦʜ ʩ 01.01.2022 ʛʦʜʘ ʧʦ 01.08.2025 ʛʦʜʘ [1]. ʅʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʩʢʘʯʢʠ ʠʥʬʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʘʢʮʠʶ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʵʪʦ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ 

https://www.novostiitkanala.ru/news/detail.php?ID=180629
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ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ: ʧʦʥʠʞʝʥʠʝ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʞʝʥʠʶ ʫʨʦʚ-

ʥʷ ʠʥʬʣʷʮʠʠ ʚ ʩʪʨʘʥʝ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ɹʘʥʢʘ ʈʦʩʩʠʠ ʠ ʠʥʬʣʷʮʠʷ 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʏʪʦʙʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʙʳʣʠ ʵʬʬʝʢ-

ʪʠʚʥʳʤʠ, ʧʨʦʮʝʥʪʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʰʝ ʧʨʦʮʝʥʪʦʚ ʠʥʬʣʷʮʠʠ ʚ 

ʩʪʨʘʥʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʩʚʷʟʘʥʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʠʩʢʘ-

ʤʠ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢ ʠ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʠʤʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʪʳʨʸʭ 

ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ: ɸʣʴʬʘ-ɹʘʥʢ, ʉʙʝʨɹʘʥʢ, ɹʘʥʢ ɺʊɹ ʠ ʊ-ɹʘʥʢ. 

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʢʘʞʜʳʡ ʙʘʥʢ 

ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʢʣʘʜʳ, ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʩʯʝʪʘ ʠ ʠʥʚʝʩʪʢʦʧʠʣʢʠ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʙʘʥʢʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʦʚ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ [2-3].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʙʘʥʢ ʧʳʪʘʝʪʩʷ ʫʤʝʥʴʰʠʪʴ 

ʨʠʩʢʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʳʙʦʨ ʢʣʠʝʥʪʘʤʠ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʙʘʥʢʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʮʝʥʪʳ ʧʦ 

ʚʢʣʘʜʘʤ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʩʯʝʪʘʤ, ʥʘʜʸʞʥʦʩʪʴ, ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʠ ʪ.ʜ.  

ʇʦʩʣʝ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʙʘʥʢʘʤʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʷʚʣʷ-

ʶʪʩʷ ʥʦʚʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɼʣʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʦʚ ʙʘʥʢʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦ-
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ʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʪʘʢʠʝ ʢʘʢ ʧʣʘʚʘʶʱʘʷ ʩʪʘʚʢʘ, ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ, ʜʠ-

ʚʝʨʩʠʬʠʢʘʮʠʷ ʠ ʜʨʫʛʠʝ.  

ʇʣʘʚʘʶʱʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʚʢʫ, ʢʦʪʦʨʘʷ ʤʝʥʷ-

ʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʚʢʣʘʜʘ ʠ ʢʨʝʜʠʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ, ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ʈʌ, MosPrime - ʩʨʝʜʥʷʷ ʩʪʘʚʢʘ, ʧʦ ʢʦ-

ʪʦʨʦʡ ʙʘʥʢʠ ʜʘʶʪ ʢʨʝʜʠʪʳ ʜʨʫʛ ʜʨʫʛʫ, RUONIA ʵʪʦ ʩʪʘʚʢʘ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ 

ʦʧʝʨʘʮʠʷʤ çʦʚʝʨʥʘʡʪè (ʥʘ ʦʜʠʥ ʜʝʥʴ), ʧʫʙʣʠʢʫʝʪʩʷ ʎɹ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ 

ʢʣʠʝʥʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ. ɺ ʈʦʩʩʠʠ ʩ 2024 ʛʦʜʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʢʨʝʜʠʪʦʚ ʩ ʧʣʘʚʘʶʱʝʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʦʡ: 

ʦʛʨʘʥʠʯʝʥʠʝ ʨʦʩʪʘ ʩʪʘʚʢʠ ʠ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʝʸ ʠʟʤʝʥʝʥʠʠ. ʇʨʠʤʝ-

ʨʦʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʘ ʧʦ ʥʘʢʦʧʠʪʝʣʴʥʦʤʫ ʩʯʸʪʫ ʚ ʩʝʨʝʜʠʥʝ 

ʤʝʩʷʮʘ, ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ. 

 

 
ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ 

ɹʘʥʢʠ ɺʢʣʘʜʳ ʅʘʢʦʧʠʪʝʣʴʥʳʝ 

ʩʯʝʪʘ 

ʀʥʚʝʩʪʢʦʧʠʣʢʠ ʆʪʣʠʯʠʪʝʣʴʥʳʝ 

ʯʝʨʪʳ 

ʅʘʜʸʞʥʦʩʪʴ 

ɸʣʴʬʘ-

ɹʘʥʢ 

ʆʪ 2 ʤʝ-

ʩʷʮʝʚ, 

ʦʪ 

10 000 

ʨʫʙʣʝʡ, 

ʜʦ  

16,02% 

ʛʦʜʦʚʳʭ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʨʘʩʯʸʪʘ 

ʧʨʦʮʝʥʪʦʚ, ʜʦ 

14% ʛʦʜʦʚʳʭ 

ɺʢʣʘʜʳʚʘʝʪʩʷ 

ʩʨʘʟʫ ʚ 3 ʬʦʥʜʘ 

ʈʦʙʦʪ-ʩʦʚʝʪʥʠʢ 

ʜʣʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʩʪʨʘʪʝ-

ʛʠʡ ʠʥʚʝʩʪʠʨʦ-

ʚʘʥʠʷ 

4 ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ 

BANKI ROS 

ʊ-ɹʘʥʢ ʆʪ 1 ʤʝ-

ʩʷʮʘ, ʦʪ 

50 000 

ʨʫʙʣʝʡ, 

ʜʦ 17% 

ʛʦʜʦʚʳʭ 

ɼʦ 9% ʛʦʜʦʚʳʭ 3 ʩʪʨʘʪʝʛʠʠ ʠʥʚʝ-

ʩʪʠʨʦʚʘʥʠʷ ʥʘ 

ʚʳʙʦʨ, ʜʦ 17,17% 

ʛʦʜʦʚʳʭ 

ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ 

çʇʫʣʴʩè 

6 ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ 

BANKIROS 

ɹʘʥʢ ɺʊɹ ʆʪ 2 ʤʝ-

ʩʷʮʝʚ, 

ʦʪ 

10 000 

ʨʫʙʣʝʡ, 

ʜʦ 

16,5% 

ʛʦʜʦʚʳʭ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʨʘʩʯʸʪʘ 

ʧʨʦʮʝʥʪʦʚ, ʜʦ 

14% ʛʦʜʦʚʳʭ 

ʀʥʚʝʩʪʠʨʫʝʪ ʚ 

ʬʦʥʜ çʃʠʢʚʠʜ-

ʥʦʩʪʴè, ʜʦ 16% 

ʛʦʜʦʚʳʭ 

ʌʴʶʯʝʨʩʥʳʝ 

ʢʦʥʪʨʘʢʪʳ 

2 ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ 

BANKIROS 

ʉʙʝʨɹʘʥʢ ʆʪ 1 ʤʝ-

ʩʷʮʘ, ʦʪ 

100 000 

ʨʫʙʣʝʡ, 

ʜʦ 

15,5% 

ʛʦʜʦʚʳʭ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʨʘʩʯʸʪʘ 

ʧʨʦʮʝʥʪʦʚ, ʜʦ 

14% ʛʦʜʦʚʳʭ 

ʀʥʚʝʩʪʠʨʫʝʪ ʚ 1 

ʬʦʥʜ çʂʦʥʩʝʨʚʘ-

ʪʠʚʥʳʡ ʩʤʘʨʪè, 

ʜʦ 16% ʛʦʜʦʚʳʭ 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʣʘʪʝʞʠ çʧʣʘ-

ʪʸʞ ʫʣʳʙʢʦʡè 

1 ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ 

BANKIROS 
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ʉʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʦʪ ʨʘʟ-

ʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʘʥʢʘ. ʎʝʣʷʤʠ 

ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʦʚ ʚʳʩʪʫʧʘʶʪ: ʢʦʤʧʝʥʩʘʮʠʷ ʨʠʩʢʦʚ ʥʝʚʦʟʚʨʘʪʘ ʩʩʫʜ, ʤʠʥʠʤʠʟʘ-

ʮʠʷ ʧʦʪʝʨʴ ʦʙʝʩʮʝʥʠʚʘʥʠʷ ʩʩʫʜʳ, ʧʦʢʨʳʪʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʙʳʪʢʦʚ ʧʦ ʥʝʥʘ-

ʜʸʞʥʳʤ ʘʢʪʠʚʘʤ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʪʨʘʭʦʚʘʥʠʝ ʙʘʥʢʦʚʩʢʠʭ ʚʢʣʘʜʦʚ 

ʛʦʩʫʜʘʨʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪ 1,4 ʤʣʥ ʨʫʙʣʝʡ ʜʦ 10 ʤʣʥ ʨʫʙʣʝʡ ʚ ʦʜ-

ʥʦʡ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝ-

ʛʠʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ (ʢʘʧʠʪʘʣʘ) ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʦʪʨʘʩʣʷʤʠ, ʨʳʥʢʘʤʠ ʚʣʦʞʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩ-

ʢʘʤʠ ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʝʬʦʣʪʘ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʤ 

ʩʝʢʪʦʨʝ ʠʣʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʸʤʱʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʙʳʣʴ 

ʟʘ ʩʯʸʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʩʝʢʪʦʨʘ ʩ ʣʫʯʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʦʩʪʘ ʠ ʤʝʥʴ-

ʰʠʤ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʠʥʚʝʩʪʢʦʧʠʣʢʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ɸʣʴʬʘ-ɹʘʥʢʦʤ ʠ ʊ-ɹʘʥʢʦʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʙʦʨ ʠʥʚʝ-

ʩʪʠʨʦʚʘʥʠʷ ʚ ʬʦʥʜʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ çʚʝʯʥʦʛʦ ʧʦʨʪʬʝʣʷè, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʢʣʘʩʩʘ ʘʢʪʠʚʦʚ: ʘʢʮʠʠ, ʦʙʣʠʛʘʮʠʠ, ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʟʦʣʦʪʦ. 

ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʨʠʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʚʢʣʘʜʯʠ-

ʢʘʤ ʠ ʠʥʚʝʩʪʦʨʘʤ ʥʫʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʘʥʢʦʚʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ 

ʤʠʥʠʤʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʜʦʡʪʠ ʚʢʣʘʜ ʠʣʠ ʥʘʢʦʧʠʪʝʣʴʥʳʡ 

ʩʯʸʪ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʩʪʨʘʭʦʚʘʥʳ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʀʥʚʝʩʪʢʦʧʠʣʢʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

100% ʜʦʭʦʜʘ, ʦʜʥʘʢʦ ʧʨʦʮʝʥʪʳ ʧʦ ʥʝʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʤʦʛʫʪ ʙʳʪʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʚʢʣʘʜʘʤ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʩʯʝʪʘʤ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʧʦʚʳʰʘʶʪʩʷ ʠ 

ʨʠʩʢʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʙʘʥʢ ʧʳʪʘʝʪʩʷ ʧʨʠʚʣʝʯʴ ʢʣʠʝʥʪʦʚ ʟʘ ʩʯʸʪ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʥʠʞʘʶʪ ʨʠʩʢʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʘʚ-

ʣʝʥʠʷ ʠʤʠ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʙʘʥʢʘ ʠ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʝʜʣʦ-

ʞʝʥʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʦʩʪʘʸʪʩʷ ʟʘ ʢʦʥʢʨʝʪʥʳʤ 

ʚʢʣʘʜʯʠʢʦʤ ʠʣʠ ʠʥʚʝʩʪʦʨʦʤ.  
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ʀ.ɸ. ɾʫʞʛʠʥʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ.; ɸ.ʉ. ʉʠʜʝʣʴʥʠʢʦʚʘ, ʩʪʫʜ.  

  (ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ɺ ɹʀɿʅɽʉ-ɸʅɸʃʀʊʀʂɽ 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ ʠʥʪʝ-

ʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʣʶʯʝʚʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝ-

ʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʸ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʛʝʥʝʨʠʨʫʶʪ ʠ ʘʢʢʫʤʫʣʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʸ-

ʤʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʦ 

ʢʣʠʝʥʪʘʭ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʨʳʥʦʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠ-

ʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ, ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɸʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

ʦʪ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʫʱʠʭ ʙʠʟʥʝʩ-ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʚʳ-

ʚ̫ʣʝʥʠʷ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʧʦʚʝʜʝʥʠʠ ʢʣʠʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʜʚʠ-

ʥʫʪʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ [1]. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʩʸ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʢʘʢ ʛʣʫʙʦʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʣʶ-

ʯʝʚʳʤ ʧʨʦʚʦʜʥʠʢʦʤ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʜʘʥ-

ʥʳʝ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩ-ʮʝʣʠ ʚ ʝʜʠʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʘʥʠʷʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʣʦʢʘʣʴʥʳʭ ʨʳʥʢʦʚ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʅʘʧʨʠʤʝʨ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʬʠʥʘʥʩʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʦʢʦʣʦ 65% ʨʦʩʩʠʡ-

ʩʢʠʭ ʢʦʤʧʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʠʟʤʝʥʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: 

- ʬʦʨʤʠʨʫʝʪ ʩʠʩʪʝʤʫ KPI, ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʢ ʟʘʜʘʯʘʤ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ; 

- ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʙʠʟʥʝʩ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

- ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʫʯʝʥʠʠ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʠ ʮʠʬʨʦʚʳʤʠ ʠʥʩʪʨʫ-

ʤʝʥʪʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ, ʙʦʣʝʝ 70% ʨʦʩʩʠʡʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʧʫʩʪʠʚʰʠʭ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʩʯʠʪʘʶʪ ʨʘʟʚʠʪʠʝ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʦʯʝʢ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʛʠʙ-

ʢʦʩʪʠ ʙʠʟʥʝʩʘ. ɹʦʣʝʝ ʪʦʛʦ, ʦʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʧʘʥʠʠ, ʛʜʝ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʨʦʣʴ ʯʸʪʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʩʨʝʜʥʝʤ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʚʳʨʫʯʢʠ ʥʘ 15-20% ʙʳʩʪʨʝʝ ʢʦʥʢʫʨʝʥʪʦʚ [2]. 
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ʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [3]. 

 

ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʩʩʘ ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ 

ʈʘʟʙʠʚʢʘ ʜʝʡʩʪʚʠʡ ʥʘ 

ʵʪʘʧʳ ʠ ʦʮʠʬʨʦʚʢʘ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʸʤ ʜʝ-

ʢʦʤʧʦʟʠʮʠʠ ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʵʣʝ-

ʤʝʥʪʘʨʥʳʝ ʵʪʘʧʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ (ʨʝʩʫʨʩʳ, ʚʨʝ-

ʤʷ, ʪʨʫʜʦʟʘʪʨʘʪʳ). 

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʜʣʷ ʟʘʧʠʩʠ ʢ ʚʨʘʯʘʤ: ʘʥʘʣʠʪʠʢ ʦʧʨʝʜʝ-

ʣʷʝʪ ʦʙʲʸʤ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʞʜʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥ-

ʪʨʘ ʠ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʉʙʦʨ ʠ ʦʧʠʩʘʥʠʝ ʪʨʝ-

ʙʦʚʘʥʠʡ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ ʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʭ ʪʦʯʝʢ ʫʣʫʯʰʝʥʠʷ ʩ ʠʭ ʜʝ-

ʢʦʤʧʦʟʠʮʠʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʤʝʥʝʥʠʶ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʀʊ-ʨʝʰʝʥʠʡ. 

ɸʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʚʳ-

ʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʴʶ ʠʣʠ ʩʙʦʷʤʠ; ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ ʫʩʪʨʘʥʝʥʠʶ ʥʝʩʦ-

ʦʪʚʝʪʩʪʚʠʡ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝ-

ʥʠʡ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ: ʨʘʩʯʸʪ ʚʳʛʦʜ, 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʙʳʣʠ, ʨʘʩʭʦʜʦʚ ʠ 

ʚʦʟʤʦʞʥʳʭ ʪʦʯʝʢ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ. 

ʈʘʩʯʸʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪʢʨʳʪʠʷ ʩʪʫʜʠʠ 

ʤʘʥʠʢʶʨʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʟʘʪʨʘʪ (ʘʨʝʥʜʘ, ʧʝʨʩʦʥʘʣ, ʦʙʦʨʫʜʦʚʘʥʠʝ) ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʙʳʣʠ ʩ ʫʯʸʪʦʤ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʧʨʦʜʫʢʪʫ, ʠʭ ʪʨʘʥʩʣʷʮʠʷ ʚ ʟʘʜʘʯʠ 

ʜʣʷ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʙʨʘʢʦʤ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ ʢʦʩʤʝʪʠʢʠ: ʦʧʠʩʘʥʠʝ 

ʫʩʣʦʚʠʡ ʤʘʨʢʠʨʦʚʢʠ ʥʝʥʘʜʸʞʥʦʛʦ ʧʦʩʪʘʚ-

ʱʠʢʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʫʚʝʜʦʤʣʝʥʠʡ ʜʣʷ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʇʨʦʨʘʙʦʪʢʘ ʩʮʝʥʘʨʠ-

ʝʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʝʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʩʠʩʪʝʤʦʡ ʠʣʠ ʧʨʦʜʫʢ-

ʪʦʤ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʠ ʫʩʣʦʚʠʡ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ʆʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʧʦʢʘʟʘ ʫʚʝʜʦʤʣʝʥʠʡ ʦ 

ʥʝʥʘʜʸʞʥʦʤ ʧʦʩʪʘʚʱʠʢʝ: ʦʧʨʝʜʝʣʝʥʠʝ ʢʘ-

ʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʘʜʤʠʥʠʩʪʨʘʪʦʨ, 

ʢʣʠʝʥʪ), ʢʘʥʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʧʨʠʣʦ-

ʞʝʥʠʝ, ʚʝʙ-ʚʝʨʩʠʷ) ʠ ʵʪʘʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʫʚʝʜʦʤʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʘ). 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʟ-

ʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʥʠʤʘʶʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʚʳʯʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ - 

ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʟʘʧʨʦʩʳ ʢ ʨʝʣʷʮʠʦʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʥʘ ʷʟʳʢʝ SQL, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 1ʉ. 

ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦ-

ʚʘʪʴ ʜʘʥʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʝʛʫʣʷʨʥʦʡ ʦʪʯʸʪʥʦʩʪʴʶ ʠ ʤʦʥʠʪʦ-

ʨʠʥʛʦʤ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʙʠʟʥʝʩ-ʨʝʘʣʠʠ ʚʳʷʚʣʷʶʪ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ 

ʨʘʩʪʫʱʠʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ, ʠʭ ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʧʦʣʫ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ), ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʳʥʢʘ. ʄʥʦʛʠʝ ʨʫʪʠʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʩʙʦʨ, ʦʯʠʩʪʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥ-

ʥʳʭ, ʦʩʪʘʶʪʩʷ ʪʨʫʜʦʸʤʢʠʤʠ ʠ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʘʥʘ-

ʣʠʪʠʢʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ - ʦʮʝʥʢʫ ʫʞʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ - ʠ ʦʛʨʘʥʠʯʝʥʳ ʚ 
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ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʚ ʜʘʥʥʳʭ. 

ɺ ʈʦʩʩʠʠ ʵʪʠ ʚʳʟʦʚʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʣʦʢʘʣʴʥʳʭ 

ʨʳʥʢʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʢʦʤʧʘʥʠʡ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʦʪ-

ʯʸʪʫ ɸʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, ʙʦʣʝʝ 63% ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ BI-ʩʠʩʪʝʤʳ ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʫʞʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʢ ʩʢʦ-

ʨʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʛʣʫʙʠʥʝ ʘʥʘʣʠʪʠʢʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʪʘʥʦʚʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ 

ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ. ʀʀ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, ʩʥʠʞʘʷ ʥʘʛʨʫʟʢʫ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʨʘʩ-

ʰʠʨʷʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘ ʩʯʸʪ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʠ ʨʘʟʥʦʨʦʜʥʳʭ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʦʪ ʠʟʦʣʠ-

ʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢ ʠʥʪʝʛʨʘʮʠʠ ʠʭ ʩ ʨʝ-

ʰʝʥʠʷʤʠ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʊʘʢʘʷ ʩʠʥʝʨʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦ-

ʣʝʝ ʦʧʝʨʘʪʠʚʥʦʝ ʠ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʨʝʘ-

ʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʤʩʷ ʨʳʥʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʪʨʝʥʜʦʤ, ʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ʇʝʨʝʭʦʜ ʦʪ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢ ʢʦʤ-

ʧʣʝʢʩʥʦʤʫ ʧʦʜʭʦʜʫ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʉʣʦʞʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ BI-ʩʠʩʪʝʤʳ ʭʦ-

ʨʦʰʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʙʠʟʥʝʩ-ʜʘʥʥʳʝ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʪʝʢʩʪʳ, ʛʦʣʦʩʦʚʳʝ ʩʦʦʙʱʝʥʠʷ ʠ ʜʨʫʛʠʝ ʥʝ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʬʦʨʤʘʪʳ, ʪʨʝʙʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʀ. 

2. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ. ʈʫʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʫʟʢʠʤ 

ʤʝʩʪʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʮʠʢʣʘ ʘʥʘʣʠʪʠʢʠ. 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʀʀ-ʘʣʛʦʨʠʪʤʳ 

ʩʧʦʩʦʙʥʳ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʪʨʝʥʜʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʩʮʝʥʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ. ʀʥʪʝʛʨʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʀʀ-

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʙʠʟʥʝʩʫ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʦʯ-

ʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʦʜʦʙʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ BI-ʩʠʩʪʝʤ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʘʢʢʫʤʫʣʠʨʦʚʘ-

ʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ; 

- ʚʥʝʜʨʝʥʠʝ ʤʦʜʫʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ, 

ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ; 

- ʧʨʠʤʝʥʝʥʠʝ NLP (ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ) ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʟʳʚʦʚ 
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ʢʣʠʝʥʪʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ; 

- ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ big data ʧʣʘʪʬʦʨʤ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʘʥʘʣʠʪʠʢʠ; 

- ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʥʦʚʳʤ ʮʠʬʨʦʚʳʤ ʥʘʚʳʢʘʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ ʘʥʘʣʠʪʠʢʦʚ, ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʙʠʟʥʝʩ-ʵʢʩʧʝʨʪʦʚ. 

ʂʦʤʧʘʥʠʠ, ʫʩʧʝʰʥʦ ʠʥʪʝʛʨʠʨʦʚʘʚʰʠʝ ʀʀ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʦʪʤʝʯʘʶʪ: 

- ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʥʘ 20ï30%; 

- ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ ʥʘ 40%; 

- ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʣʠʝʥʪʩʢʦʛʦ ʩʝʨʚʠʩʘ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠ-

ʤʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ; 

- ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʥʝʨʛʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʟʜʘʸʪ ʢʘʯʝ-

ʩʪʚʝʥʥʦ ʥʦʚʫʶ ʩʨʝʜʫ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʦʪʚʝʯʘʶʱʫʶ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠ-

ʷʤ ʨʳʥʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʠʟ-

ʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʦʪʢʨʳʚʘʝʪ ʨʦʩʩʠʡʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʛʦ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʊʘʢʦʡ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʦ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʠʟʥʝʩʘ ʚ ʫʩʣʦ-

ʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʘʭ: 

1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ. ʈʦʩʩʠʡʩʢʠʝ 

ʢʦʤʧʘʥʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʥʘʣʠʟʘ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

(ʬʠʥʘʥʩʦʚʳʝ ʦʪʯʸʪʳ, ʧʨʦʜʘʞʠ), ʪʘʢ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ (ʪʝʢʩʪʳ, 

ʚʠʜʝʦ, ʩʦʮʩʝʪʠ). ʀʀ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘ-

ʣʠʟʘ ʪʘʢʠʭ ʜʘʥʥʳʭ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ BI-ʩʠʩʪʝʤ. 

2. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ, 

ʩʧʦʩʦʙʥʳʝ ʥʘʭʦʜʠʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʢʣʠʝʥʪʦʚ, ʨʳʥʦʯʥʳʝ ʪʨʝʥʜʳ ʠ ʨʠʩʢʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɺ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʘʥʘʣʠʪʠʢʠ. ʀʀ-ʪʝʭʥʦʣʦʛʠʠ ʩʧʦ-

ʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʧʦʪʦʢʦʚʳʤʠ ʜʘʥʥʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠ-

ʤʝʨ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʣʠ ʩʙʦʠ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ. 

4. ʀʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʠ ʦʙʲʷʩʥʠʤʦʩʪʴ ʨʝʰʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ 

ʤʦʜʝʣʝʡ ʀʀ, ʨʦʩʩʠʡʩʢʠʡ ʙʠʟʥʝʩ ʠ ʨʝʛʫʣʷʪʦʨʳ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʥʘʣʠʪʠʢʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʪʝ-

ʛʨʘʮʠʷ ʀʀ-ʨʝʰʝʥʠʡ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʦʙʲʷʩʥʠ-

ʤʦʩʪʴ ʠ ʜʦʚʝʨʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ. 
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5. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʢʦʣʣʘʙʦʨʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʳ ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʦʤʦʱʥʠʢʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʚ ʠʥʪʝʨ-

ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʠʩʩʣʝʜʦʚʘʪʴ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʙʳʩʪʨʦ ʧʦʣʫ-

ʯʘʪʴ ʦʪʚʝʪʳ ʥʘ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

6. ʆʙʫʯʝʥʠʝ ʠ ʩʘʤʦʦʙʫʯʝʥʠʝ ʤʦʜʝʣʝʡ. ʀʀ-ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʘʜʘʧʪʠʨʦ-

ʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʩʨʝʜʝ, ʫʣʫʯʰʘʷ ʩʚʦʠ ʧʨʦʛʥʦʟʳ ʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʨʫʯʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ [4, 5]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʝ ʚ 

ʈʦʩʩʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ 

ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝ-

ʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʦʢ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʪʟʳʚʦʚ ʢʣʠʝʥʪʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʥʘʣʠʪʠʢʦʡ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʠ ʀʀ-ʨʝʰʝʥʠʡ ʠʛʨʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʣʘʯʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʧʣʘʪʬʦʨʤ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʦʤʧʘʥʠʡ 

ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʚʢʣʶʯʘʷ ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜ-

ʨʦʚ ʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʫʩʠʣʠʡ ʧʦ 

ʦʙʫʯʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʟʤʝʥʝʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʘʢʪʠʢ. 
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ʀ.ɸ. ɾʫʞʛʠʥʘ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ; ɸ.ɺ. ʋʩʪʠʥʝʥʢʦʚʘ, ʤʘʛ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʊ-ʂʆʅʊʈʆʃʃʀʅɻ ɺ ʋʉʃʆɺʀʗʍ ɻʀɹʈʀɼʅʆɻʆ ɻʈɸʌʀʂɸ ʈɸɹʆʊʓ 

ʇɽʈʉʆʅɸʃɸ 
 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʤ ʧʝʨʝ-

ʭʦʜʦʤ ʥʘ ʛʠʙʨʠʜʥʳʡ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ) ʛʨʘʬʠʢ ʨʘʙʦʪʳ ï ʩʦʚʤʝʱʝʥʠʝ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʡ ʠ ʦʬʠʩʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɻʠʙʨʠʜʥʘʷ ʨʘʙʦʪʘ ʦʢʘ-

ʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʦʟʜʘʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʪʨʝ-

ʙʫʷ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʮʝʥʪʨʘ ʠʟʫ-

ʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ (ɺʎʀʆʄ) [1], ʟʘ ʧʝʨʠʦʜ 2020-2024 ʛʛ. ʜʦʣʷ ʛʠ-

ʙʨʠʜʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ ʚʳʨʦʩʣʘ ʥʘ 11% ʠ ʜʦʩʪʠʛʣʘ 34%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣ-

ʥʦʩʪʴʶ ʫʜʘʣʝʥʥʳʡ ʛʨʘʬʠʢ ʠ çʦʬʠʩʥʘʷè ʨʘʙʦʪʘ ï 16% ʠ 50% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʬʠʩʥʦʡ ʨʘʙʦʪʳ ʥʘ ʛʠʙʢʠʝ ʬʦʨʤʘʪʳ ʟʘʥʷʪʦʩʪʠ ʪʨʝʙʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʡ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ, ʥʦ ʠ ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʊ-ʢʦʥʪʨʦʣʷ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʦʨʤʘʪʘ ʨʘʙʦʪʳ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʥʝʜʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ, ʥʦ ʝʱʝ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ ʠ ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ 

ʤʝʩʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀʤʝʥʥʦ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʊ-

ʢʦʥʪʨʦʣʣʠʥʛʘ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ, ʛʣʫʙʦʢʦʤʫ ʘʥʘʣʠʟʫ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʠʩʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʡ ʟʘʥʷʪʦʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʡ ʟʘʥʷʪʦʩʪʠ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʟʘʥʷʪʦʩʪʠ ʧʦʨʦʞʜʘʝʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ (ʨʠʩʫ-

ʥʦʢ 1), ʚʣʠʷʶʱʠʝ ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʥʥr ʝ ʨʠʩʢʠ ʦʙʨʘʟʫʶʪ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ, ʛʜʝ ʦʜʠʥ ʨʠʩʢ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʜʨʫʛʦʛʦ ʠʣʠ 

ʫʩʠʣʠʚʘʝʪ ʝʛʦ, ʬʦʨʤʠʨʫʷ ʢʨʫʛ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʠʩʢʦʚ ʨʘʟ-

ʨʳʚʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʨʘʟʨʫʰʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷ-

ʟʝʡ ʥʘʧʨʷʤʫʶ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʧʦʨʦʞʜʘʶʪ ʨʠʩʢ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʢʘʨʴʝʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʤʝʞʜʫ ʫʜʘ-

ʣʝʥʥʳʤʠ ʠ çʦʬʠʩʥʳʤʠè ʩʦʪʨʫʜʥʠʢʘʤʠ [2]. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʩʪʘ-

ʙʠʣʴʥʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʠʙʝʨ-

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʫʷʟʚʠʤʳʝ ʤʝʩʪʘ ʚʦ ʚʩʝʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ [3]. ʇʨʠ ʫʩʧʝʰʥʦʡ ʢʠʙʝʨʘʪʘʢʠ ʧʨʦ-

ʮʝʩʩ ʨʘʙʦʪʳ ʤʦʞʝʪ ʧʨʝʨʚʘʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʜʦʨʚʘʪʴ 

ʜʦʚʝʨʠʝ ʩʦ ʩʪʦʨʦʥʳ ʩʦʪʨʫʜʥʠʢʦʚ.  



50 

 
ʈʠʩʫʥʦʢ 1 ï ʆʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʧʨʠ ʛʠʙʨʠʜʥʦʤ ʬʦʨʤʘʪʝ ʨʘʙʦʪʳ 

 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʩʠʩʪʝʤʘ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʷʜʫ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [4], ʪʘʢʠʭ ʢʘʢ: 

- ʠʥʪʝʛʨʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʠʟ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʮʠʬʨʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ); 

- ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ); 

- ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʘ ʥʝ ʘʢʪʠʚʥʦʩʪʠ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (KPI) ï ʟʘʢʨʳʪʳʝ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʝʥʠʝ ʵʪʘʧʦʚ ʧʨʦʝʢʪʘ, 

ʜʦʩʪʠʞʝʥʠʡ ʮʝʣʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ çʧʨʠʩʫʪʩʪʚʠʝ ʦʥʣʘʡʥè); 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʝʜʠʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʠʭ ʬʦʨʤʘʪʘ ʨʘʙʦʪʳ); 

- ʧʨʦʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʩʦʜʝʨ-

ʞʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʥʦʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʧʳʪʦʢ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ) [5]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʪʨʝʭʟʚʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʘ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ 

 

ɼʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʫʨʦʚʥʝʡ: 

- ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ï ʚʩʝʭ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʙʢʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʡ API-ʰʣʶʟʦʚ ʠ ʢʦʥʥʝʢʪʦʨʦʚ (ʚʘʞʥʦ, ʯʪʦʙʳ ʩʙʦʨ ʜʘʥʥʳʭ ʙʳʣ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʣʠʪʠʢʘʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʝʟʣʠʯʝʥ); 

- ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ çʩʳʨʳʭè ʜʘʥʥʳʭ ʚ ʮʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʤʝʪʨʠʢʠ (ʪʝʢʫʱʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʧʦʣ-

ʥʝʥʠʝ ʟʘʜʘʯ, ʩʪʘʪʫʩʳ ʧʨʦʝʢʪʦʚ), ʚʳʷʚʣʷʶʪʩʷ ʧʘʪʪʝʨʥʳ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʪʨʦʷʪʩʷ 

ʧʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ; 

- ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʪʨʘʥʩʬʦʨʤʠʨʫʁ ʪʩʷ ʚ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʚʦʜʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʢʦʤʘʥʜʘʤ, ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʨʘʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʀʊ-ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ 

ʛʠʙʨʠʜʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʚʦʟʥʦʡ ʮʠʢʣ ʦʪ ʧʨʦʮʝʩʩʘ 
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ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʡ ʟʘʥʷʪʥʦʩʪʠ.    
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(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɺʃʀʗʅʀɽ ʉʀʉʊɽʄ ʂʆʅʊʈʆʃʗ ʀ ʋʇʈɸɺʃɽʅʀʗ ɼʆʉʊʋʇʆʄ 

ʅɸ ʋʈʆɺɽʅʔ ɹɽɿʆʇɸʉʅʆʉʊʀ ʆɹʒɽʂʊʆɺ ʄʋʅʀʎʀʇɸʃʔʅʆʁ ʀʅ-

ʌʈɸʉʊʈʋʂʊʋʈʓ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʛʨʦʟʳ ʪʝʨʨʦʨʠʟʤʘ, ʢʨʘʞ ʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʠʩʪʝ-

ʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ) ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʟʚʦʣʷ̫  ʥʝ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ, ʥʦ ʠ ʩʦʙʠ-

ʨʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʮʠʜʝʥʪʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʘʞʥʦʩʪʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʩʚʷʟʘʥʘ ʩ ʨʦʩʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ ï ʰʢʦʣ, ʙʦʣʴʥʠʮ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ: ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ (ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʭʦʜ ʠ ʚʳ-

ʭʦʜ ʣʶʜʝʡ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʭʨʘʥʷʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ); ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʩʪʫʧʘ 

(ʬʠʢʩʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʝ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ 

(ʜʚʝʨʠ, ʚʦʨʦʪʘ, ʧʫʥʢʪʳ ʧʨʦʧʫʩʢʘ)) [1]. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʉʂʋɼ ʚʢʣʯʁʘʶʪ 

ʚ ʩʝʙʷ: ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ (ʢʘʨʪʳ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʘʨʦʣʠ); ʢʦʥʪʨʦʣʣʝʨʳ 

(ʫʩʪʨʦʡʩʪʚʘ, ʫʧʨʘʚʣʷʶʱʠʝ ʜʦʩʪʫʧʦʤ); ʩʯʠʪʳʚʘʪʝʣʠ (ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ); ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ). ʉʂʋɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʥʦ ʠ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘ-

ʢʠʤʠ ʢʘʢ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʥʫʶ ʦʧʝʨʘʪʠʚʥʦ 

https://wciom.ru/analytical-reviews/analiticheskii-obzor/rabota-iz-doma-kak-novaja-norma
https://www.cfin.ru/management/people/culture/corporate_culture.shtml
https://trends.rbc.ru/trends/industry/cmrm/68b6f3a89a794703dca18c26
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ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ. ʅʘʧʨʠʤʝʨ, ʠʥʪʝʛʨʘʮʠʷ ʉʂʋɼ ʩ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝʤ 

ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʩʦʙʳʪʠʷ ʜʦʩʪʫʧʘ ʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʠʭ ʩ ʚʠʜʝʦʘʨʭʠʚʦʤ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂʋɼ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʠʥʮʠʜʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʦʪʯʝʪʳ ʈʦʩʩʪʘʪʘ, ʘ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʉʂʋɼ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʜʦʣʷ ʦʙʲʝʢʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʥʘʱʝʥʥʳʭ 

ʉʂʋɼ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ (ʪʘʙʣʠʮʘ 1). ʅʘʧʨʠʤʝʨ, ʚ ʰʢʦʣʘʭ ʠ ʙʦʣʴʥʠʮʘʭ 

ʚʥʝʜʨʝʥʠʝ ʉʂʋɼ ʩʪʘʣʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦ-

ʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ [2-3]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘɦ ʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʥʝʜʨʝʥʠʝ ʉʂʋɼ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

2023-2024 ʛʦʜʘʭ (ʜʘʥʥʳʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʘʡʪʘ ʈʦʩʩʪʘʪ 

[6]) 
ʊʠʧ ʦʙʲʝʢʪʘ 2023 ʛ., % 2024 ʛ., % ʇʨʠʨʦʩʪ, % 

ʐʢʦʣʳ 65 78 13 

ɹʦʣʴʥʠʮʳ 60 75 15 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ 70 85 15 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʮʝʥʪʨʳ 50 65 15 

 

ɺʥʝʜʨʝʥʠʝ ʉʂʋɼ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʳʝ ʧʨʦʭʦʜʳ, ʢʨʘʞʠ ʠ ʜʨʫʛʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʦʙʲʝʢʪʘʭ, 

ʛʜʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʉʂʋɼ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ ʩʦʢʨʘʪʠʣʦʩ ɹʥʘ 30-40% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʢʪʘʤʠ ʙʝʟ ʪʘʢʠʭ ʩʠʩʪʝʤ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʉʂʋɼ (ʜʘʥʥʳʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʘʡʪʘ ʈʦʩʩʪʘʪ [6]) 

ʊʠʧ ʠʥʮʠʜʝʥʪʘ 
ɼʦ ʚʥʝʜʨʝʥʠʷ 

ʉʂʋɼ (2023) 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʉʂʋɼ (2024) 
ʉʥʠʞʝʥʠʝ, % 

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʧʨʦʭʦʜʳ 120 80 33,3 

ʂʨʘʞʠ 85 50 41,2 

ʇʨʘʚʦʥʘʨʫʰʝʥʠʷ 75 45 40,0 

ʇʨʦʯʠʝ ʠʥʮʠʜʝʥʪʳ 60 40 33,3 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʉʂʋɼ ʦʮʝʥʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʥʠʞʝ-

ʥʠʝ ʠʥʮʠʜʝʥʪʦʚ, ʥʦ ʠ ʯʝʨʝʟ ʦʧʪʠʤʠʟʘʮʠʶ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʷ ʧʨʦʧʫʩʢʥʦʛʦ ʨʝʞʠʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʭʨʘʥʳ ʠ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ (ʪʘʙʣʠʮʘ 3). 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʉʂʋɼ ʥʘ ʦʙ̡ ʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʮʠʜʝʥʪʦʚ ʥʘ 30-40% ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʨʘ-
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ʚʦʥʘʨʫʰʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʛʨʘʮʠʷ ʉʂʋɼ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʠ ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʫʶ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʛʨʦʟʳ 

[4]. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝ-

ʥʠʷ ʉʂʋɼ. ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʭʨʘʥʫ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʦʪ ʠʥʮʠʜʝʥʪʦʚ 

ʧʦʟʚʦʣʷʶʪ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʙʶʜʞʝʪʳ ʠ 

ʥʘʧʨʘʚʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʜʨʫʛʠʝ ʥʫʞʜʳ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʉʂʋɼ.  

 

ʊʘʙʣʠʮʘ 3 ï ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂʋɼ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʜʘʥʥʳʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʩʦʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʘʡʪʘ ʈʦʩʩʪʘʪ [6]) 

ʇʦʢʘʟʘʪʝʣʴ 
ɼʦ ʚʥʝʜʨʝʥʠʷ 

ʉʂʋɼ 

ʇʦʩʣʝ ʚʥʝʜʝʨʝʥʠʷ 

ʉʂʋɼ 
ʕʢʦʥʦʤʠʷ, % 

ɿʘʪʨʘʪʳ ʥʘ ʦʭʨʘʥʫ, ʪʳʩ. ʨʫʙ. 500 350 30,0 

ʇʦʪʝʨʠ ʦʪ ʠʥʮʠʜʝʥʪʦʚ, ʪʩr. 

ʨʫʙ. 
200 100 50,0 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. 700 450 35,7 

 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʉʂʋɼ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʚʳʩʦ-

ʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ˉ 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè [3], ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʉʂʋɼ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʧʨʦʭʦʜʳ ʠ ʢʨʘʞʠ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ 

ʥʘ ʦʭʨʘʥʫ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʦʪ ʠʥʮʠʜʝʥʪʦʚ [5]. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂʋɼ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

- ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʦʙʲʝʢʪʦʚ (ʰʢʦʣ, ʙʦʣʴʥʠʮ, ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ 

ʠ ʪ.ʜ.), ʦʩʥʘʱʝʥʥʳʭ ʉʂʋɼ, ʦʩʦʙʝʥʥʦ ʚ ʰʢʦʣʘʭ ʠ ʙʦʣʴʥʠʮʘʭ; 

- ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʉʂʋɼ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ; 

- ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ; 

- ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʉʂʋɼ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʂʋɼ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚʣʘʩʪʝʡ. 
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ɸʅɸʃʀɿ ʕʄʆʎʀʁ ʋʏɸʉʊʅʀʂʆɺ ʇʆɿʅɸɺɸʊɽʃʔʅʓʍ ʄɽʈʆʇʈʀʗ-

ʊʀʁ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉɺɽʈʍʊʆʏʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ: 

ʆʊ ʊɽʍʅʆʃʆɻʀʁ ʂ ʕʌʌɽʂʊɸʄ 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʢʦʨ-

ʧʦʨʘʪʠʚʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢ-

ʪʦʚ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʪʦʨʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʦʤ, ʥʘʧʨʠʤʝʨ, 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʦʧʨʦʩʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɻʣʘʚʥʳʤʠ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʤʘʣʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʟʘʜʝʨʞʢʘ ʚ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ. ʊʘʢ, 

ʫʯʘʩʪʥʠʢʠ ʟʘʧʦʣʥʷʶʪ ʘʥʢʝʪʳ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʮʠʢʣ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʜʦʙʘʚʣʷʝʪ ʧʦʤʝʭʫ ʚ ʚʠʜʝ ʠʩʢʘʞʝʥʠʷ ʵʤʦʮʠʡ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʢʝʪʳ ʪʨʝʙʫʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʪʨʘʪʷʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʠ ʘʥʘʣʠʟʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʟʘ 

ʚʥʠʤʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʚ ʣʠʮʝ ʘʫʜʠʪʦʨʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʩʦʙʳʪʠʡ. 

ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ ʠ ʛʣʫʙʦʢʦʤ ʦʙʫʯʝʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʚʝʨʭʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (CNN) ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʚʣʝ-

ʢʘʪʴ ʧʨʠʟʥʘʢʠ ʠʟ ʩʳʨʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ. ʊʘʢ, CNN ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʠ 

ʦʮʝʥʢʝ ʤʠʤʠʢʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʥʝʚʝʨʙʘʣʴʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʢʣʶʯʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʨʠʪʝʣʷ [1, 

2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʤʝʥʝʥʠʝ CNN ʜʣʷ ʘʥʘʣʠʟʘ ʵʤʦʮʠʡ ʥʘ ʤʘʩʩʦʚʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʷʭ ʦʪʢʨʳʚʘʝʪ ʥʝʚʝʨʦʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʦʙʲ-

ʝʢʪʠʚʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʘʫʜʠʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦ-

ʚʝʥʥʦ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺʦ-ʚʪʦʨʳʭ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʪʫ ʩʦʙʠ-

ʨʘʝʤʳʭ ʜʘʥʥʳʭ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʘʥʢʝʪʳ, ʥʘ ʫʯʘʩʪʠʝ ʚ ʢʦʪʦʨʳʭ ʧʦʩʝʪʠʪʝʣʠ ʜʦʣʞʥʳ 

ʚʳʨʘʟʠʪ ɹʢʦʥʢʨʝʪʥʦʝ ʩʦʛʣʘʩʠʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʦʙʠʨʘʝʤʳʭ ʦʮʝʥʦʢ. ɺ-

https://alertok.ru/signalizatsiya/vliyanie-sistem-skud-na-optimizatsiyu-raboty-propusknyh-punktov-sovremennye-resheniya-bezopasnosti.html
https://alertok.ru/signalizatsiya/vliyanie-sistem-skud-na-optimizatsiyu-raboty-propusknyh-punktov-sovremennye-resheniya-bezopasnosti.html
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ʪʨʝʪʴʠʭ, ʪʘʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ CNN ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʦʪ ʙʠʥʘʨʥʦʡ ʦʮʝʥʢʠ ʚʦʚʣʝ-

ʯʝʥʥʦʩʪʠ ʢ ʙʦʣʝʝ ʪʦʥʢʦʡ ʠ ʤʥʦʛʦʛʨʘʥʥʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʪʠʪʝʣʷ. ʄʦʜʝʣʠ 

ʩʧʦʩʦʙʥʳʝ ʨʘʟʣʠʯʘʪʴ ʢʘʢ ʧʨʦʩʪʳʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʩʪʨʘʭ, 

ʛʨʫʩʪʴ, ʫʜʠʚʣʝʥʠʝ, ʪʘʢ ʠ ʩʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʝʨʷʥʥʦʩʪʴ ʠ ʩʦʥʣʠʚʦʩʪʴ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚʤʝʩʪʦ ʦʜʥʦʡ ʙʠʥʘʨʥʦʡ ʦʮʝʥʢʠ ʘʫʜʠʪʦʨʠʠ, ʤʳ ʧʦʣʫʯʘʝʤ ʜʝʪʘʣʠ-

ʟʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯ-

ʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʨʨʝʣʷʮʠʡ ʠ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʫʜʝʥʪʘʤʠ ʯʝʨʝʟ ʷʨʢʠʡ ʵʤʦʮʠʦ-

ʥʘʣʴʥʳʡ ʦʢʨʘʩ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦ-

ʨʦʚ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦʜ ʘʫʜʠʪʦʨʠʶ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ [2]. 

ʊʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʵʤʦʮʠʡ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ, ʜʦ ʩʣʦʞʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʚʩʝ ʦʥʠ 

ʩʪʨʦʷʪʩʷ ʚʦʢʨʫʛ ʩʚʝʨʭʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʝʪʝʡ ï ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨ ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʢʣʘʩʩʘʤ ʵʤʦʮʠʡ. ʕʪʘ ʟʘʜʘʯʘ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʚʦ-ʧʝʨʚʳʭ, ʜʝ-

ʪʝʢʮʠʶ ʣʠʮʘ ʚ ʢʘʜʨʝ, ʚʦ-ʚʪʦʨʳʭ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ, ʚ-ʪʨʝʪʴʠʭ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʠʤʠʢʠ [3]. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʩʪʠʛʥʫʪʳʝ ʧʨʠ ʧʨʠ-

ʤʝʥʝʥʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʞʝ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʚʧʝʯʘʪʣʷʶʱʠʤʠ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʦʜʝʣʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ, ʢʦʪʦʨʘʷ ʚ ʠʜʝʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 90%, ʯʝʛʦ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʵʪʠʭ ʤʦʜʝʣʝʡ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʦʜʭʦʜʘʤ ʠ ʤʦʜʝʣʷʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʤʦʮʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʭʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ 
ʄʦʜʝʣʴ/ʇʦʜʭʦʜ ʊʦʯʥʦʩʪʴ, % ʇʨʠʤʝʯʘʥʠʝ 

AA-DCN 99 ɸʥʪʠʘʣʠʘʩʠʥʛʦʚʘʷ ʤʦʜʝʣ ɹ

AA-DCN (ʛʠʙʨʠʜ) 98 ɻʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ, ʩʦʯʝʪʘʝʪ ʘʥʪʠʘʣʠʘʩʠʥʛʦʚʳʝ ʘʣ-

ʛʦʨʠʪʤʳ ʠ ʣʠʮʝʚʳʝ ʦʨʠʝʥʪʠʨʳ 

ResNet50 86 ʀʤʝʝʪ ʥʝʩʪʘʙʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʪʝʩʪʘ ʢ ʪʝʩʪʫ 

HEM_NET 98 ʉʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʦʜʝʣʝʡ. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ ʩʝʨʴʝʟʥʳʝ ʫʷʟʚʠʤʦʩʪʠ. 

CNN + VGG-16 93 ʇʨʦʩʪʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ. 

CNN-BiLSTM 97 ʀʤʝʝʪ ʚʨʝʤʝʥʥʦʡ ʢʦʥʪʝʢʩʪ. 

SVM 96 ʅʝ ʷʚʣʷʝʪʩʷ CNN 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʨʝʣʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʮʝʣʝʡ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʘʫʜʠʪʦʨʠʠ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʫʯʠʪʳ-

ʚʘʪʴ ʪʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʪʫʘʣʴʥʳ ʪʦʣʴʢʦ ʜʣʷ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʆʩʥʦʚʥʳʤʠ ʧʨʦ-

ʙʣʝʤʘʤʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ: ʥʠʟʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚʭʦʜʥʦʛʦ ʧʦ-
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ʪʦʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʣʦʭʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʧʝʨʝʢʨʳʪʠʝ ʣʠʮ ʧʦʩʝʪʠʪʝ-

ʣʝʡ ʦʙʲʝʢʪʘʤʠ, ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʢʫʨʩʦʚ ʢʘʤʝʨ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʩʛʣʘʞʠʚʘʥʠʷ ʠ ʘʥʪʠʘʣʠʘʩʠʥ-

ʛʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ, ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ. ɼʣʷ ʦʮʝʥʢʠ ʘʫʜʠʪʦʨʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʠʜʝʦʧʦʪʦʢ ʩ ʜʦʩʪʘʪʦʯʥʦʡ, ʜʣʷ ʮʝʣʝʡ ʘʥʘʣʠʟʘ, ʯʘʩʪʦʪʦʡ 

ʢʘʜʨʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʧʦʨʷʜʢʘ 10-30 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠ-

ʙʣʠʞʝʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʨʘʤʢʘʭ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ. 

ʊʘʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʩʙʦʨ ʜʘʥʥʳʭ, ʥʦ ʠ ʠʭ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʧʨʦʮʝʩʩʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʘʚʘʷ ʦʨʛʘʥʠʟʘʪʦʨʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʤʦʤʝʥʪʘʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʠ ʥʘ ʝʝ ʦʩʥʦʚʝ [4]. 

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘ-

ʤʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-

ʤʝʥʠ. ɺ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʪʝʧʣʦʚʘʷ ʢʘʨʪʘ ʟʘʣʘ, ʦʪʦʙʨʘʞʘʝʤʘʷ ʩʧʠʢʝʨʫ ʚʦ ʚʨʝʤʷ ʚʳʩʪʫʧʣʝʥʠʷ, ʥʘ 

ʢʦʪʦʨʦʡ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤʘʷ ʚʦʚʣʝʯʝʥʥʘʷ ʠ ʫʩʪʘʚʰʘʷ ʘʫʜʠʪʦʨʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʪʝʧʣʦʚʦʡ ʢʘʨʪʳ ʩʧʠʢʝʨ ʩʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʝ ʚʳʩʪʫʧʣʝʥʠʷ ʟʘʜʘʚʘʷ ʚʦ-

ʧʨʦʩʳ ʚ ʥʝ ʚʦʚʣʝʯʸʥʥʳʝ ʯʘʩʪʠ ʟʘʣʘ [5]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ 

ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʘʫʜʠʪʦʨʠʠ, ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʠʟʠʨʦ-

ʚʘʪʴ ʮʝʥʥʦʩʪʴ ʩʦʙʳʪʠʷ ʜʣʷ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʴ. ɼʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʣʦʞʘʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʠʡ ʚ ʤʝʨʦʧʨʠ-

ʷʪʠʝ. 

ʅʘ ʤʘʢʨʦʫʨʦʚʥʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʩʨʝʜʥʝʝ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʩʝʣʝʥʠʷ. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʚ ʨʝʘʣʴʥʦʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʨʝʣʝʚʘʥʪʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʟʘʧʘʩʘ ʢʘʜʨʦʚ ʩʪʨʘʥʳ. 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʫ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʫʶ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʚʚʦʜʠʤʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʢʨʫʧʥʳʭ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʪʘʢʠʝ ʠʥʚʝʩʪʠʮʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʩʝʨʴʝʟʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʦʜʦʙ-

ʥʳʭ ʩʠʩʪʝʤ, ʦʜʥʘʢʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʠ ʥʦʚʦʚʚʝʜʝʥʠʷ ʙʫʜʫʪ ʠʛʨʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʟʘʤʢʥʫ-

ʪʳʡ ʮʠʢʣ çʉʦʙʨʘʪʴ-ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ-ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴè ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ 

ʢʘʞʜʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʦʪʜʝʣʴʥʦ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʙʱʫʶ ʧʨʦʛʨʘʤʤʫ. 

ʍʦʪʷ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʚʳʛʣʷʜʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ, 

ʦʜʥʘʢʦ ʦʥʠ ʩʦʟʜʘʶʪ ʠ ʨʷʜ ʵʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ 
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ï ʧʨʦʙʣʝʤʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. ʋʯʘʩʪʥʠʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʘʭ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʞʝ ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʘʚʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʙʦʨʘ 

ʧʦʜʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʝʟ ʢʘʢʠ-ʣʠʙʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɽʱʝ ʦʜʥʦʡ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʵʤʦʮʠʡ, 

ʞʝʩʪʳ ʠ ʤʠʤʠʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʚ ʦʜʥʦʤ ʙʣʦʢʝ 

ʢʫʣʴʪʫʨ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʜʨʫʛʦʤ ʙʣʦʢʝ ʙʫʜʫʪ ʠʤʝʪʴ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ 

ʩʤʳʩʣ, ʯʪʦ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʵʤʦʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʨʭʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʰʘʛ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦ-

ʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʫʨʦʚʥʝ, ʪʘʢʞʝ ʫʞʝ ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʥʘʯʘʣʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʦʜʭʦʜ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʵʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʶʪ ʝʛʦ ʨʘʟʚʠʪʠʝ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʉʂʋʉ-

ʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸʍ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʧʝʨʢʦʥʢʫʨʝʥʪʥʦʡ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧ-

ʮʠʝʡ ʠʟ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ ʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ, ʨʦʩʪʘ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ 

ʮʝʥʥʦʩʪʠ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʬʝʩʩʦʨ ʅ.ɺ. ɻʦʨʦʜʥʦʚʘ, 

ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ 

ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʥʦʤʠʢʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ [1]. ɽʩʣʠ ʛʦʚʦʨʠʪʴ 

ʫʧʨʦʱʝʥʥʦ, ʩʫʪʴ ʀʀ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʜʝʣʷʶʱʠʭ ʤʘʰʠʥʳ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʤʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: 
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ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʨʘʟʳ, ʧʦʥʠʤʘʪʴ ʷʟʳʢ ʠ ʧʨʠʥʠʤʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. ɽʛʦ ʷʜʨʦʤ ʷʚʣʷʝʪʩʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (Machine 

Learning), ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʤ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʘʜʘʧ-

ʪʠʨʦʚʘʪʴʩʷ ʙʝʟ ʷʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʭʦʜʷ ʩʢʨʳʪʳʝ ʧʘʪʪʝʨʥʳ ʚ ʢʦʣʦʩ-

ʩʘʣʴʥʳʭ ʤʘʩʩʠʚʘʭ ʠʥʬʦʨʤʘʮʠʠ. 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʀʀ ï ʙʝʩʧʨʝʮʝʜʝʥʪʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ. ʊʦ, ʥʘ ʯʪʦ ʣʶʜʠ ʪʨʘʪʠʣʠ ʜʥʠ ʠ ʥʝʜʝʣʠ, ʘʣʛʦʨʠʪʤʳ ʚʳʧʦʣʥʷʶʪ ʟʘ ʩʝʢʫʥ-

ʜʳ: ʦʪ ʦʪʢʨʳʪʠʷ ʙʘʥʢʦʚʩʢʠʭ ʩʯʝʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚ, ʜʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠ ʣʦʛʠʩʪʠʢʠ. 

ʈʳʥʦʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʀʀ-ʩʪʘʨʪʘʧʦʚ ʚ ʤʠʨʝ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2018 ʛʦʜ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 

ʧʷʪʴ ʨʘʟ. ʉʐɸ ʷʚʣʷʶʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ: ʚ 2017 ʛʦʜʫ ʪʘʤ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2905 ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ [2]. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʩʬʝʨʝ ʀʀ ʧʨʦʜʦʣʞʘʝʪ ʥʘʨʘʩʪʘʪʴ. ʆʙʱʠʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʦʩ-

ʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 2020 ʛʦʜʫ ʜʦʩʪʠʛ 67,9 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʋʞʝ 37% ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚʥʝʜʨʷʶʪ ʀʀ-ʩʝʨʚʠʩʳ ʚ 

ʩʚʦʶ ʨʘʙʦʪʫ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢ 2027 

ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 267 ʤʣʨʜ ʜʦʣʣʘʨʦʚ, ʘ ʨʳʥʦʢ Big Data ʠ ʘʥʘʣʠʪʠʢʠ ʧʨʝʚʳʩʠʪ 274 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʫʞʝ ʚ 2022 ʛʦʜʫ [2]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʙʠʟʥʝʩʫ ʥʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʶ, ʘ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʦʮʝʩʩʦʚ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʢʦʤʧʘʥʠʠ: 

1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʀʀ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʤʘʩʩʫ ʧʦʚʪʦʨʷ-
ʶʱʠʭʩʷ ʟʘʜʘʯ: ʦʪ ʦʙʨʘʙʦʪʢʠ ʩʯʝʪʦʚ-ʬʘʢʪʫʨ ʠ ʟʘʷʚʦʢ ʜʦ ʩʦʨʪʠʨʦʚʢʠ ʧʠʩʝʤ ʠ 

ʜʘʥʥʳʭ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʱʘʝʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠ-

ʙʦʢ, ʚʳʟʚʘʥʥʳʭ çʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤè, ʥʦ ʠ ʚʳʩʚʦʙʦʞʜʘʝʪ ʮʝʥʥʳʝ ʯʝʣʦʚʝ-

ʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʠʭ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʛʜʝ ʤʘʰʠʥʘ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ. 

2. ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ: ʀʀ ʩʧʦʩʦʙʥʦ ʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴ ʢʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʝʤʳ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ (Big Data) ï ʦʪ ʪʝʢʩʪʦʚʳʭ ʦʪʟʳʚʦʚ ʜʦ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʥʘ ʦʙʦʨʫʜʦ-

ʚʘʥʠʠ, ʚʳʷʚʣʷʷ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʪʨʝʥʜʳ ʠ ʘʥʦʤʘʣʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʙʠʟʥʝʩʫ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ, ʧʨʦʛʥʦʟʠʨʫʷ 

ʩʧʨʦʩ, ʧʨʝʜʩʢʘʟʳʚʘʷ ʢʦʣʝʙʘʥʠʷ ʨʳʥʢʘ, ʦʮʝʥʠʚʘʷ ʢʨʝʜʠʪʥʳʝ ʠ ʨʳʥʦʯʥʳʝ ʨʠʩʢʠ ʩ 

ʥʝʜʦʩʪʫʧʥʦʡ ʨʘʥʝʝ ʪʦʯʥʦʩʪʴʶ. 

3. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ: ʘʣʛʦʨʠʪʤʳ ʀʀ ʘʥʘʣʠʟʠ-
ʨʫʶʪ ʧʦʚʝʜʝʥʠʝ, ʧʨʝʜʧʦʯʪʝʥʠʷ, ʠʩʪʦʨʠʶ ʧʦʢʫʧʦʢ ʠ ʜʘʞʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ 

ʢʣʠʝʥʪʦʚ (ʩ ʧʦʤʦʱʴʶ sentiment-ʘʥʘʣʠʟʘ), ʧʦʟʚʦʣʷʷ ʧʨʝʜʣʘʛʘʪʴ ʠʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʝʣʝʚʘʥʪʥʳʝ ʪʦʚʘʨʳ, ʢʦʥʪʝʥʪ ʠ ʩʝʨʚʠʩʳ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ. ʏʘʪ-ʙʦʪʳ ʠ ʚʠʨʪʫ-

ʘʣʴʥʳʝ ʘʩʩʠʩʪʝʥʪʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʙʘʟʝ NLP (ʦʙʨʘʙʦʪʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ), ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ, ʤʛʥʦʚʝʥʥʫʶ ʠ ʧʝʨʩʦʥʘ-

ʣʠʟʠʨʦʚʘʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʣʦʷʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ. 
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4. ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ: ʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʶʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪ-

ʪʝʨʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʪʨʘʥʟʘʢʮʠʡ, ʤʛʥʦʚʝʥʥʦ ʚʳʯʠʩʣʷʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʦʧʝ-

ʨʘʮʠʠ ʠ ʢʠʙʝʨʘʪʘʢʠ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʬʠʥʘʥ-

ʩʦʚʦʤ ʩʝʢʪʦʨʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʟʘʱʠʱʘʝʪ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʠʡ [3]. 

5. ʆʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ: ʀʀ-ʘʣʛʦʨʠʪʤʳ ʩʪʨʦʷʪ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʩ ʫʯʝʪʦʤ ʧʨʦʙʦʢ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʨʦʢʦʚ, ʧʨʦʛʥʦʟʠ-

ʨʫʶʪ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʫʧʨʘʚʣʷʶʪ ʟʘʧʘʩʘʤʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʧʨʦʩʪʦʠ ʠ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʝ ʠʟʜʝʨʞʢʠ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʙʨʠʪʘʥʩʢʠʡ ʨʠʪʝʡʣʝʨ Ocado, ʠʩʧʦʣʴ-

ʟʫʶʱʠʡ ʩʠʩʪʝʤʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʩʝʪʴ ʨʦʙʦʪʦʚ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʩʢʣʘʜʦʚ, ʯʪʦ ʫʩʢʦʨ̫ ʝʪ ʩʙʦʨʢʫ ʟʘʢʘʟʦʚ ʚ ʨʘʟʳ. 

6. ʇʨʝʜʠʢʪʠʚʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦ-
ʩʪʠ ʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʀʀ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʚʠʙʨʘʮʠʠ, ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʠ ʰʫʤʘ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʚʝʨʦʷʪʥʳʡ ʚʳʭʦʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ ʜʦ 

ʪʦʛʦ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ. ʕʪʦ ʧʦʤʦʞʝʪ ʧʝʨʝʡʪʠ ʦʪ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʛʨʘʬʠʢʫ ʢ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦ ʨʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʨʦʩʪʦʝʚ ʠ 

ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʌʨʘʥʮʫʟʩʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʬʠʨʤʘ 

Engie ʫʞʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪ ʜʨʦʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʝʛʦʜʥʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʫʞʝ ʠʟʤʝʥʷʝʪ ʙʠʟʥʝʩ, ʧʦʢʘʟʳʚʘʷ ʨʝʘʣʴ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʗʨʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʷʧʦʥʩʢʘʷ ʩʪʨʘʭʦʚʘʷ 

ʢʦʤʧʘʥʠʷ Fukoku Mutual Life Insurance. ʂʦʤʧʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʣʘ ʦʙʨʘʙʦʪʢʫ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʣʠʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ IBM Watson Explorer. ʀʀ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʥʘʣʠʟ ʢʦʥʪʨʘʢʪʦʚ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʣʘʪʝʞʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ. 

ʈʦʩʩʠʡʩʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʦʤʧʘʥʠʷ DD ʠʟ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ AI-ʨʝʰʝʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ. ʀʭ ʢʣʶʯʝʚʦʡ ʧʨʦʜʫʢʪ, ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ 

dataCORE, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʙʘʟʦʚʳʭ IT-ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʢʠʥʝʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʣʠʜʝʨʘʤʠ ʨʳʥʢʘ, ʚʢʣʶʯʘʷ 

çɻʘʟʧʨʦʤʥʝʬʪʴè, çʉʠʙʫʨè, çʈʦʩʥʝʬʪʴè ʠ çɹʘʰʥʝʬʪʴè, ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2020 

ʛʦʜ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʥʘ 5-

10%. ɸʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʷʭ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [2]. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ, ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʚʳʟʦʚʦʚ. ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï ʥʝʷʩʥʦ, ʢʪʦ ʜʦʣʞʝʥ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʰʠʙʢʠ ʘʣʛʦʨʠʪʤʦʚ. ʊʘʢʞʝ ʦʩʪʨʦ ʩʪʦʷʪ ʚʦʧʨʦʩʳ ʢʦʥʬʠʜʝʥ-

ʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʷʚʥʦ-

ʛʦ ʩʦʛʣʘʩʠʷ. ʂʘʯʝʩʪʚʦ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʯʘʩʪʦ ʦʢʘ-

ʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ, ʯʪʦ ʚʝʜʸʪ ʢ ʥʝʢʦʨʨʝʢʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʅʘʢʦʥʝʮ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʀʀ ʚʝʜʸʪ ʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, 
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ʪʘʢʠʤ ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʩʩʦʚʦʡ ʧʝʨʝʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʢʘʜʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʣʝʞʘʪ ʚ 

ʦʙʣʘʩʪʷʭ, ʛʜʝ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 

ʂʨʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ, ʘ ʪʘʢʞʝ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʀʀ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ Big Data (çʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠè) [4, 5], 

ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʪʨʝʙʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʥʘʚʢrʦʤ ʩʪʘʥʦʚʠʪʩʷ ʫʤʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʘʚʠʣʴʥʦ ʧʦʜ-

ʙʠʨʘʪʴ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ. ɺʦ ʚʨʝʤʷ ʪʦʛʦ, ʢʘʢ ʦʙʫʯʘʝʪʩʷ ʥʝʡʨʦʩʝʪʴ, 

ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʩʦʯʝʪʘʥʠʷ ʤʘ-

ʰʠʥʥʦʛʦ ʠ ʵʢʩʧʝʨʪʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʥʘʧʨʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʠ ʠʩʧʨʘʚ-

ʣʷʝʪ ʝʝ ʦʰʠʙʢʠ. 

ʉʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ (ʀʀ) ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʪʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʂʦʤʧʘʥʠʠ ʩʝʛʦʜʥʷ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʀʀ, ʯʪʦ ʤʝʥʷʝʪ ʨʳʥʦʢ ʪʨʫ-

ʜʘ: ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪʩʷ, ʘ ʪʚʦʨʯʝʩʢʠʝ ʠ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʦʩʪʘ-

ʶʪʩʷ ʟʘ ʣʶʜʴʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʵʢʩʧʝʨʪʳ, ʀʀ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ 

ʧʨʦʪʠʚʥʠʢʘ, ʘ ʢʘʢ ʧʘʨʪʥʝʨʘ, ʨʘʩʰʠʨʷʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺʥʝʜʨʝʥʠʝ ʀʀ ʜʦʩʪʫʧʥʦ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʳʤ ʢʦʨʧʦʨʘʮʠʷʤ, ʥʦ ʠ ʤʘʣʦ-

ʤʫ ʙʠʟʥʝʩʫ ʟʘ ʩʯʝʪ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦ ʧʨʦʛʥʦʟʘʤ, ɺɺʇ ʚʩʝʛʦ ʤʠʨʘ ʢ 2030 

ʛʦʜʫ ʠʟ-ʟʘ ʀʀ ʚʳʨʘʩʪʝʪ ʥʘ 14% [6]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʝʭʥʦʣʦʛʠʷ ʪʨʝʙʫʝʪ ʧʨʦʜʫ-

ʤʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʠʩʢʘ, ʪʘʢʠʤʠ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʙʝʟ-

ʨʘʙʦʪʠʮʳ. ʅʝʦʙʭʦʜʠʤʘ ʘʜʘʧʪʘʮʠʷ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʜʨʘʡʚʝʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʝʨʝʭʦʜʷ ʦʪ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʚʳʟʦʚʳ, ʢʘʢ ʧʨʘʚʦʚʳʝ ʨʠʩʢʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʀʀ ï ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʦʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʮʝʥʥʦʩʪʠ ï ʜʝʣʘʶʪ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʋʩʧʝʭ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʛʜʝ 

ʀʀ ʚʳʩʪʫʧʘʝʪ ʧʘʨʪʥʝʨʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʙʠʟʥʝʩ ʠ ʦʙʱʝʩʪʚʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ. 
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ʠʥʪʝʣʣʝʢʪ. ï ʄ.: ʌʂʋ çɻʀɸʎ ʄɺɼ ʈʦʩʩʠʠ, 2019. ï 148 c. 
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6. ʃʶʙʠʤʦʚ ɸ.ʇ. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè // ʅʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʉʝʨʠʷ 2: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʠʩʪʝʤʳ. ï 2020. ï ˉ 9. ï c. 1-6. ï DOI: 

10.36535/0548-0027-2020-09-1 

 
ɸ.ʉ. ʂʫʡʢʠʥ, ʩʪʫʜ.; ʄ.ʖ. ʃʝʙʝʜʝʚʘ, ʢ. ʪ. ʥ., ʜʦʮ.  

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ ʇʆ-

ɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɼɽʗʊɽʃʔʅʆʉʊʀ ʉʇɽʎʀɸʃʀʉʊɸ 

ʏɸʉʊʅʆʁ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʇʈɸʂʊʀʂʀ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʸ ʙʦʣʴʰʝ ʧʩʠʭʦʣʦʛʦʚ ʨʘʙʦʪʘʶʪ ʚ ʬʦʨʤʘʪʝ ʩʘ-

ʤʦʟʘʥʷʪʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʣʠ ʬʨʠʣʘʥʩʝʨʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʥʠʭ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦ-

ʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ, ʥʦ ʠ ʫʤʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʚʦʝʡ ʯʘʩʪʥʦʡ 

ʧʨʘʢʪʠʢʦʡ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ) ï ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ, ʩʝʘʥʩʘʭ, ʨʘʩʧʠʩʘʥʠʠ, ʦʧʣʘʪʝ ʠ ʨʝʟʫʣʴʪʘʪʘʭ 

ʪʝʨʘʧʠʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ-ʬʨʠʣʘʥʩʝʨʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʨʷʜʦʤ ʧʨʦʙʣʝʤ ʧʨʠ ʧʦʧʳʪʢʝ ʚʥʝʜʨʝʥʠʷ ʣʠʙʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʠ-

ʩʪʝʤ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

1. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʯʸʪʘ. 

ʄʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʟʘʧʠʩʠ ʚ ʙʣʦʢ-

ʥʦʪʘʭ, ʪʘʙʣʠʮʳ Excel, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʫʜ-

ʥʦʩʪʷʤ ʩ ʧʦʠʩʢʦʤ ʜʘʥʥʳʭ, ʦʰʠʙʢʘʤ ʚ ʨʘʩʧʠʩʘʥʠʠ ʠ ʫʯʸʪʝ ʦʧʣʘʪʳ [1]. 

2. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʩʠʭʦʣʦʛʦʚ ʥʝ ʦʙʣʘʜʘʶʪ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪɹ  ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʧʣʘʪʬʦʨʤʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʝʟ ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʟʜʘʚʘʪʴ ʩʦʙ-

ʩʪʚʝʥʥʫʶ ɹɼ, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʦʤ. 

3. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʈʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʢʣʠʝʥʪʦʚ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭ 

ʥʦʨʤ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʘʭ ʙʝʟ ʰʠʬʨʦʚʘʥʠʷ 

ʠʣʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʩʦʟʜʘʸʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. 

4. ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ɿʘʯʘʩʪʫʶ ʙʘʟʘ ʜʘʥʥʳʭ ʥʝ ʩʚʷʟʘʥʘ ʩ ʢʘʣʝʥʜʘʨʸʤ, CRM-ʩʠʩʪʝʤʦʡ ʠʣʠ ʧʣʘ-

ʪʸʞʥʳʤ ʩʝʨʚʠʩʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʳʥʫʞʜʘʝʪ ʧʩʠʭʦʣʦʛʘ 

ʚʳʧʦʣʥʷʪʴ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ ʚʨʫʯʥʫʶ. 

5. ʕʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. 

ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʦʧʨʦʪʠʚʣʷʶʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʩʯʠʪʘʷ, ʯʪʦ çʪʝʭ-

ʥʠʯʝʩʢʠʡ ʧʦʜʭʦʜè ʤʦʞʝʪ ʜʝʩʪʨʫʢʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʠʣʠ ʩʥʠʟʠʪʴ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ. ʅʝʜʦʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʄʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ ʥʝ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ɹɼ ʧʦʟʚʦʣʷ-

ʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʥʦ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʝʡ ʨʘʙʦ-
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ʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʦʭʦʜʳ, ʚʳʷʚʣʷʪʴ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʫʩʣʫʛʠ ʠ ʧʦ-

ʚʳʰʘʪʴ ʦʙʱʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʨʦʩʪʘ ʯʠʩʣʘ ʩʘʤʦʟʘʥʷʪʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʬʝʨʳ ʫʩʣʫʛ. ɹʘʟʘ ʜʘʥʥʳʭ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʧʨʦʩʪʦ 

ʭʨʘʥʠʣʠʱʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʷʜʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʩʠʭʦʣʦʛʘ-ʬʨʠʣʘʥʩʝʨʘ, ʦʙʲʝʜʠʥʷʷ ʘʩʧʝʢʪʳ ʧʩʠʭʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʚʥʝʜ-

ʨʝʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʩʠʭʦʣʦʛʘ-ʬʨʠʣʘʥʩʝʨʘ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʘʢ-

ʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʳʷʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʘʩʪʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʪʨʝʙʦ-

ʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʚ ʧʨʘʢʪʠʢʝ ʧʩʠʭʦʣʦʛʘ. 

1. ʆʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʄʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ ʥʝ ʠʤʝʶʪ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʣʠ IT- ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʠʤʝʥʥʦ: ʥʝ ʫʤʝʶʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮ, ʩʚʷʟʠ ʤʝʞ-

ʜʫ ʧʦʣʷʤʠ, ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʧʣʘʪʬʦʨʤʳ, ʙʦʷʪʩʷ çʩʣʦʤʘʪʴè 

ʩʠʩʪʝʤʫ ʠʣʠ ʧʦʪʝʨʷʪʴ ʜʘʥʥʳʝ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. 

ʈʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʢʣʠʝʥʪʦʚ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʵʪʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʌɿ-152 ʦʪ 27.06.2006 çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè 

(ʨʠʩʢ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʙʝʟ ʰʠʬʨʦʚʘ-

ʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʭʨʘʥʝʥʠʝ çʯʫʚʩʪʚʠʪʝʣʴʥʦʡè ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʝʟʘʱʠʱʸʥʥʳʭ ʤʝʩʪʘʭ) [3]. 

3. ʌʨʘʛʤʝʥʪʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ. 

ɼʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʨʘʟʙʨʦʩʘʥ rʧʦ ʨʘʟʥʳʤ ʩʝʨʚʠʩʘʤ. ɹɼ ʜʦʣʞʥʘ ʦʙʲʝʜʠ-

ʥʠʪʴ ʚʩʝ ʬʨʘʛʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʭʦʪʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ, 

ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ. 

4. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. 

5. ʕʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. 

ʋ ʥʝʢʦʪʦʨʳʭ ʧʩʠʭʦʣʦʛʦʚ ʝʩʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʯʪʦ ʤʝʰʘʝʪ ʚʦʩʧʨʠʷʪʠʶ ʙʘʟʳ ʜʘʥʥʳʭ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜʜʝʨʞʢʠ. 

6. ʉʣʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʢʠ. 

ɹʝʟ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʳʡ ʨʷʜ ʟʥʘʯʠ-

ʤʳʭ ʬʫʥʢʮʠʡ, ʘ ʠʤʝʥʥʦ: ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʢʣʠʝʥʪʦʚ, ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʚʳʷʚʣʷʪʴ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʫʩʣʫʛʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʜʦʭʦʜ [2]. 

7. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʅʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ, 

ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʦʪʦʨʳʭ ʥʝʧʦʜʛʦʪʦʚʣʝʥ-

ʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ. ʆʪʩʫʪʩʪʚʫʶʪ ʛʦʪʦʚʳʝ 

ʰʘʙʣʦʥʳ ʧʦʜ ʥʫʞʜʳ ʧʩʠʭʦʣʦʛʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ ʩʦʟʜʘʥʳ ʥʝ ʜʣʷ ʤʝʜʠ-

ʮʠʥʩʢʠʭ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ) ʜʘʥʥʳʭ. 
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ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ) ʧʩʠʭʦʣʦʛʦʤ- ʬʨʠʣʘʥʩʝ-

ʨʦʤ ï ʵʪʦ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʥʦʡ ʧʨʘʢʪʠʢʦʡ. ɺ ʪʘʙʣʠʮʝ 1 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ɹɼ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʣʦʛʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʀʉ ʚ ʧʨʘʢʪʠʢʝ ʧʩʠ-

ʭʦʣʦʛʘ 
ʇʣʶʩ ʆʧʠʩʘʥʠʝ ʄʠʥʫʩ ʆʧʠʩʘʥʠʝ 

ʎʝʥʪʨʘʣʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʠ 

ɺʩʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʦʜ-

ʥʦʤ ʤʝʩʪʝ: ʘʥʘʤʥʝʟ, ʟʘʤʝʪ-

ʢʠ, ʨʘʩʧʠʩʘʥʠʝ, ʦʧʣʘʪʘ. ʅʝ 

ʥʫʞʥʦ ʠʩʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʦ-

ʨʦʛ ʚʭʦʜʘ 

ʄʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ ʥʝ ʫʤʝʶʪ 

ʨʘʙʦʪʘʪʴ ʩ IT- ʠʥʩʪʨʫʤʝʥʪʘ-

ʤʠ. ʅʘʩʪʨʦʡʢʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ʀʉ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʦʙʫʯʝ-

ʥʠʷ. 

ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ 

ʟʘʜʘʯ: ʥʘʧʦʤʠʥʘʥʠʷ ʦ ʩʝʘʥ-

ʩʘʭ, ʰʘʙʣʦʥʳ ʧʠʩʝʤ, ʫʯʸʪ 

ʧʣʘʪʝʞʝʡ. ʄʦʞʥʦ ʩʵʢʦʥʦ-

ʤʠʪʴ ʜʦ 5-7 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ. 

ʈʠʩʢ ʫʪʝʯʢʠ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ɽʩʣʠ ʙʘʟʘ ʜʘʥʥʳʭ ʭʨʘʥʠʪʩʷ ʚ 

ʦʙʣʘʢʝ ʙʝʟ ʰʠʬʨʦʚʘʥʠʷ ʠʣʠ ʩ 

ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ, ʪʦ ʚʦʟ-

ʤʦʞʥʘ ʫʪʝʯʢʘ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ 

ʥʘʨʫʰʘʝʪ ʵʪʠʯʝʩʢʠʡ ʢʦʜʝʢʩ ʠ 

ʟʘʢʦʥ (ʌɿ-152). 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝ-

ʩʪʚʘ ʪʝʨʘʧʠʠ 

ɹʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʩʪʦʨʠʠ 

ʢʣʠʝʥʪʘ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ 

ʠ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʏʨʝʟʤʝʨʥʘʷ ʙʶ-

ʨʦʢʨʘʪʠʟʘʮʠʷ 

ʀʟʙʳʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦ-

ʣʝʡ, ʪʘʙʣʠʮ ʠ ʦʪʯʸʪʦʚ ʤʦʞʝʪ 

ʦʪʚʣʝʢʘʪʴ ʦʪ ʩʫʪʠ ʪʝʨʘʧʠʠ ʠ 

ʧʨʝʚʨʘʱʘʪʴ ʧʨʘʢʪʠʢʫ ʚ 

çʦʬʠʩè. 

ɸʥʘʣʠʟ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠ-

ʢʠ 

ʄʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʟʘʛʨʫʟʢʘ; 

ʩʨʝʜʥʠʡ ʯʝʢ; ʦʪʪʦʢ ʢʣʠʝʥ-

ʪʦʚ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝ-

ʥʷʝʤʳʭ ʤʝʪʦʜʠʢ, ʯʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʪʝʭʥʦʣʦʛʠʡ 

ʇʦʣʦʤʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʦʪʢʣʶ-

ʯʝʥʠʝ ʠʥʪʝʨʥʝʪʘ, ʩʙʦʡ ʚ ʨʘʙʦ-

ʪʝ ʩʝʨʚʠʩʘ ʤʦʛʫʪ ʧʘʨʘʣʠʟʦ-

ʚʘʪʴ ʨʘʙʦʪʫ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥ-

ʬʠʜʝʥʮʠʘʣʴ ʥʦʩʪʠ 

(ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʝ) 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ 

ʧʦʟʚʦʣʷʶʪ ʰʠʬʨʦʚʘʪʴ ʜʘʥ-

ʥʳʝ, ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʠ 

ʚʝʩʪʠ ʘʫʜʠʪ ʜʝʡʩʪʚʠʡ. 

ʕʪʠʯʝʩʢʦʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ 

ʅʝʢʦʪʦʨʳʝ ʧʩʠʭʦʣʦʛʠ ʩʯʠʪʘ-

ʶʪ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ 

çʦʭʣʘʞʜʘʝʪè ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʤʝʰʘʝʪ ʵʤʧʘ-

ʪʠʠ. 

ʇʦʜʜʝʨʞʢʘ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥ ʠ ̫

ʇʨʠ ʨʦʩʪʝ ʯʠʩʣʘ ʢʣʠʝʥʪʦʚ 

ʙʫʤʘʞʥʳʡ ʠʣʠ ʨʘʟʨʦʟʥʝʥ-

ʥʳʡ ʫʯʸʪ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟ-

ʤʦʞʥʳʤ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʨʘ-

ʙʦʪʘʪʴ ʩ ʩʦʪʥʷʤʠ ʟʘʧʠʩʝʡ 

ʙʝʟ ʧʦʪʝʨʴ. 

ʃʦʞʥʦʝ ʯʫʚʩʪʚʦ 

ʢʦʥʪʨʦʣʷ 

ɼʘʥʥʳʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʠʣ-

ʣʶʟʠʶ ʦʙʲʝʢʪʠʚʥʦʩʪʠ, ʥʦ 

ʧʩʠʭʦʣʦʛʠʷ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ 

ʤʝʪʨʠʢʠ, ʥʦ ʠ ʞʠʚʦʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʩʣʦʞʥʦ ʧʦʣʥʦʩʪʴʶ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ 
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ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫ-

ʛʠʤʠ ʩʝʨʚʠʩʘʤʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʩ ʢʘʣʝʥʜʘʨʸʤ, 

Telegram-ʙʦʪʦʤ, ʧʣʘʪʸʞʥʦʡ 

ʩʠʩʪʝʤʦʡ (ʥʘʧʨʠʤʝʨ, ʉʙʝʨ-

ʙʘʥʢ ɹʠʟʥʝʩ, ʖMoney). 

 

 

ï 

 

 

ï 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʧʨʦ-

ʜʫʢʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ CRM-ʩʠʩʪʝʤʳ. ʀʉ 

ʧʦʤʦʛʘʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ, ʚʝʩʪʠ ʫʯʝʪ ʢʣʠʝʥʪʦʚ, ʧʨʦʚʦʜʠʪʴ 

ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʦʧʫʣʷʨʥʳʭ ʀʉ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʀʉ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʘ 
ʂʨʠʪʝʨʠʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʉ 

SimplePractice 

Inc. 

TherapyNotes 1ʉ:ʇʩʠʭʦʣʦʛʠʷ Airtable + Notion 

ʈʘʟʨʘʙʦʪʯʠ ʢ ʂʦʤʧʘʥʠʷ 

SimplePractice 

Inc. (ʉʐɸ) 

ʆʆʆ 

çʊʝʨʘʧʠʷʅʦʫʪʩè 

(ʉʐɸ) 

1ʉ (ʈʦʩʩʠʷ) Airtable Inc. / Notion Labs 

(ʉʐɸ) 

ʆʧʠʩʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦ 

ʛʦ ʧʨʦʜʫʢʪʘ 

ʇʦʣʥʦʬʫʥʢʮʠʦʥʘ 

ʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʜʣʷ ʧʩʠʭʦʪʝʨʘʧʝʚ-

ʪʦʚ: ʨʘʩʧʠʩʘʥʠʝ, 

ʦʧʣʘʪʘ, ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪ, ʪʝʣʝʤʝʜʠ-

ʮʠʥʘ. 

ʋʥʠʚʝʨʩʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʜʣʷ ʪʝʨʘ-

ʧʝʚʪʦʚ: ʢʣʠʝʥʪ-

ʩʢʘʷ ʙʘʟʘ, ʦʥʣʘʡʥ-

ʩʝʘʥʩʳ, ʬʠʥʘʥʩʦ-

ʚʳʡ ʫʯʸʪ, ʰʘʙʣʦ-

ʥ  r

ʦʪʯʸʪʦʚ. 

ʈʦʩʩʠʡʩʢʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʜʣʷ ʧʩʠʭʦ-

ʣʦʛʦʚ ʠ ʧʩʠʭʦʪʝʨʘ-

ʧʝʚʪʦʚ ʩ ʧʦʜʜʝʨʞ-

ʢʦʡ ʌɿ-152 ʠ 

ʠʥʪʝʛʨʘʮʠʝʡ ʩ 

1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ. 

ɻʠʙʢʠʝ ʧʣʘʪʬʦʨʤʳ 

No-Code ʜʣʷ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʘʢʪʠʢʦʡ. 

ʉʨʝʜʘ ʨʘʟ-

ʨʘʙʦʪʢʠ 

ʆʙʣʘʯʥʘʷ , ʚʝʙ- ʠʥ-

ʪʝʨʬʝʡʩ + 

ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦ-

ʞʝʥʠʝ 

ʆʙʣʘʯʥʘʷ, ʚʝʙ- 

ʚʝʨʩʠʷ + 

iOS/Android 

ʃʦʢʘʣʴʥʘʷ 

(ʥʘʩʪʦʣʴʥʘʷ) ʠʣʠ 

ʦʙʣʘʯʥʘʷ (ʥʘ ʚr -

ʙʦʨ) 

ʆʙʣʘʯʥʘʷ ʚʝʙ- ʠ ʤʦ-

ʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ɺʦʟʤʦʞʥʦʩ 

ʪʠ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʨʘʩʧʠʩʘʥʠʷ, ʦʥ-

ʣʘʡʥ-ʧʣʘʪʝʞʠ ʚʠ-

ʜʝʦʩʝʘʥʩʳ, ʭʨʘʥʝ-

ʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, 

ʘʥʘʣʠʪʠʢʘ ʜʦʭʦʜʦʚ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ 

Google Calendar, 

ʰʠʬʨʦʚʘʥʠʝ ʜʘʥ-

ʥʳʭ 

ʋʯʸʪ ʢʣʠʝʥʪʦʚ ʠ 

ʩʝʩʩʠʡ, ʦʥʣʘʡʥ- 

ʢʦʥʩʫʣʴʪʘʮʠʠ, ʬʠ-

ʥʘʥʩʦʚʳʝ ʦʪʯʸʪʳ, 

ʰʘʙʣʦʥʳ ʟʘʤʝʪʦʢ 

ʠ ʬʦʨʤ, ʥʘʧʦʤʠ-

ʥʘʥʠʷ, ʵʢʩʧʦʨʪ ʚ 

PDF/Excel 

ʈʘʙʦʪʘ ʩ ʧʝʨʩʦ-

ʥʘʣʴʥʳʤʠ ʜʘʥʥr ʤʠ 

ʧʦ ʌɿ- 152, 

ʙʫʭʛʘʣʪʝʨʩʢʠʡ 

ʫʯʸʪ, ʫʯʸʪ ʩʝʘʥʩʦʚ 

ʠ ʜʠʘʛʥʦʟʦʚ, ʧʝʯʘʪʴ 

ʦʪʯʸʪʦʚ, ʧʦʜʜʝʨʞʢʘ 

ʆʂʋɼ, ʨʘʙʦʪʘ ʙʝʟ 

ʠʥʪʝʨʥʝʪʘ 

ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥ-

ʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʯʝʨʝʟ ʬʦʨʤʫʣʳ ʠ ʙʦ-

ʪʳ,ʠʥʪʝʛʨʘʮʠʷ ʩ ʢʘ-

ʣʝʥʜʘʨʷʤʠ ʠ ʧʣʘʪʝʞʘ-

ʤʠ, ʰʘʙʣʦʥʳ ʜʣʷ ʪʝ-

ʨʘʧʠʠ ʠ ʘʥʘʣʠʪʠʢʠ, 

ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥ 

ʦʩʪʴ 

ʅʝʜʦʩʪʘʪʢʠ ɺʳʩʦʢʘʷ ʩʪʦʠ-

ʤʦʩʪʴ,ʥʝʪ ʨʫʩʩʢʦ-

ʷʟʳʯʥʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ (ʪʦʣʴʢʦ ʘʥ-

ʛʣʠʡʩʢʠʡ), ʦʛʨʘʥʠ-

ʯʝʥʥʘʷ ʛʠʙʢʦʩʪʴ 

ʥʘʩʪʨʦʝʢ 

ʅʝʪ ʣʦʢʘʣʴʥʦʡ 

ʚʝʨʩʠʠ,ʩʣʦʞʥʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ 

ʨʦʩʩʠʡʩʢʠʝ ʩʪʘʥ-

ʜʘʨʪʳ 

ʫʩʪʘʨʝʚʰʠʡ ʠʥʪʝʨ-

ʬʝʡʩ, ʩʣʦʞʥʦʩʪʴ 

ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʥʦ-

ʚʠʯʢʦʚ, ʤʘʣʦ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʥ-

ʣʘʡʥ- ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ 

ʊʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ, ʥʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ 
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ʅʘʣʠʯʠʝ ʙʝʩ-

ʧʣʘʪʥʦʡ ʚʝʨ-

ʩʠʠ 

ɼʘ - ʙʝʩʧʣʘʪʥʳʡ 

ʪʘʨʠʬ (ʜʦ 10 ʢʣʠ-

ʝʥʪʦʚ) 

ɼʘ - ʙʘʟʦʚʳʡ ʧʣʘʥ 

(ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʬʫʥʢʮʠʠ) 

ʅʝʪ - ʪʦʣʴʢʦ ʧʨʦʙ-

ʥʳʡ ʧʝʨʠʦʜ (30 

ʜʥʝʡ) 

ɼʘ - ʙʝʩʧʣʘʪʥʳʡ ʪʘ-

ʨʠʬ (ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʟ) 

ʉʪʦʠʤʦʩʪʴ 

ʧʦʣʥʦʡ ʚʝʨ-

ʩʠʠ 

$39-$79 ʚ ʤʝʩʷʮ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʫʥʢʮʠʡ) 

$35-$65 ʚ ʤʝʩʷʮ 2 500-10 000 

ʨʫʙ./ʤʝʩ. (ʟʘʚʠʩʠʪ 

ʦʪ ʤʦʜʫʣʝʡ) 

10-20 ʜʦʣʣʘʨʦʚ ʚ ʤʝ-

ʩʷʮ (Airtable Pro) ʠʣʠ 

8-15 ʜʦʣʣʘʨʦʚ ʚ ʤʝʩʷʮ 

(Notion Plus) 

 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʩʠʭʦʣʦʛʦʚ-ʬʨʠʣʘʥʩʝʨʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʣʫʯʰʠʤ ʚʳʙʦʨʦʤ ʙʫʜʝʪ SimplePractice. ʆʥʘ 

ʧʨʝʜʣʘʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʜʦʙ-

ʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʠʜʝʘʣʴʥʳʡ ʙʘʣʘʥʩ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʯʘʩʪʥʦʡ ʧʨʘʢʪʠʢʠ. ɽʩ-

ʣʠ ʙʶʜʞʝʪ ʦʛʨʘʥʠʯʝʥ, ʥʘʯʥʠʪʝ ʩ TherapyNotes ʠʣʠ Airtable/Notion.ɺ ʈʦʩʩʠʠ 

ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʨʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚʳʙʠʨʘʡʪʝ 1ʉ:ʇʩʠʭʦʣʦʛʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʯʠʩʣʘ ʧʩʠʭʦʣʦʛʦʚ, ʨʘʙʦʪʘʁ ʱʠʭ ʥʘ ʩʝʙʷ, ʫʧʨʘʚʣʝʥʠʝ ʯʘʩʪ-

ʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʯʠʩʪʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʨʝ-

ʙʫʝʪ ʥʘʚʳʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. ɹʘʟʘ ʜʘʥʥʳʭ (ɹɼ) 

ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ: 

- ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ - ʚʩʝ ʜʘʥʥʝr ʦ ʢʣʠʝʥʪʘʭ, ʩʝʘʥʩʘʭ, ʦʧʣʘʪʝ 

ʠ ʧʨʦʛʨʝʩʩʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ - ʵʢʦʥʦʤʠʷ ʜʦ 5ï7 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʥʘ 

ʥʘʧʦʤʠʥʘʥʠʷʭ, ʫʯʸʪʝ ʠ ʦʪʯʸʪʘʭ; 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʝʨʘʧʠʠ - ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʩʪʦʨʠʠ ʢʣʠʝʥʪʘ ʠ 

ʘʥʘʣʠʪʠʢʘ ʜʠʥʘʤʠʢʠ. 

- ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ - ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʛʨʫʟʢʠ, ʜʦʭʦʜʘ, ʦʪʪʦʢʘ ʢʣʠʝʥ-

ʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ - ʰʠʬʨʦʚʘʥʠʝ, ʢʦʥ-

ʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʨʘʙʦʪʘ ʩ ʩʦʪʥʷʤʠ ʢʣʠʝʥʪʦʚ ʙʝʟ ʧʦʪʝʨʴ. 

- ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ɹɼ ʩʦʧʨʷʞʝʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ: 

- ʥʠʟʢʘʷ ʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʧʩʠʭʦʣʦʛʦʚ; 

- ʩʪʨʘʭ ʧʦʪʝʨʷʪʴ çʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨè; 

- ʨʠʩʢʠ ʫʪʝʯʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʦʪʩʫʪʩʪʚʠʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʥʫʞʜ ʧʩʠʭʦʣʦʛʠʠ; 

- ʩʣʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʣʘʪʬʦʨʤʳ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʳʩʚʦʙʦʞʜʘʝʪ ʚʨʝʤʷ, ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʩʠ-

ʭʦʣʦʛʫ ʙʳʪʴ ʥʝ ʪʦʣɹ ʢʦ çʣʝʯʘʱʠʤè, ʥʦ ʠ çʫʧʨʘʚʣʷʶʱʠʤè, çʘʥʘʣʠʪʠʢʦʤè ʠ 

çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤè, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʘʢʪʠʢʫ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ, ʧʨʠʙʳʣʴʥʦʡ ʠ 

ʯʝʣʦʚʝʯʥʦʡ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. Imed Bouchrika (2025). How to Start a Private Practice in Psychology for 2025: Tips, Best Practices 

& Challenges [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://research.com/careers/how-to-start-a-private-practice-in-psychology 

2. ʉʤʠʨʥʦʚʘ ʆ. ɺ. (2022). ʇʩʠʭʦʣʦʛʠʷ ʠ ʧʝʜʘʛʦʛʠʢʘ: ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʙʣʝʤʳ.ʇʨʠʤʝʥʝʥʠʝ CRM-ʩʠʩʪʝʤ 

ʚ ʯʘʩʪʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ: ʦʧʳʪ ʠ ʧʝʨʩʧʝʢʪʠʚʳ [ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ] 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.06.2006  ̄ 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭè URL:https://www.consultant.ru/document/cons_doc_LAW_61801 
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ʄ.ʖ. ʃʝʙʝʜʝʚʘ, ʢ.ʪ.ʥ., ʜʦʮ.; ɽ.ʉ. ɺʦʣʢʦʚʘ, ʩʪʫʜ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ɹɸʅʂʆɺʉʂʆɻʆ ʉɽʂʊʆ-

ʈɸ ʏɽʈɽɿ ɺʅɽɼʈɽʅʀɽ ʂɺɸʅʊʆɺʓʍ ɺʓʏʀʉʃɽʅʀʁ 
 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʙʘʥʢʦʚʩʢʠʡ 

ʩʝʢʪʦʨ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ, ʪʨʝʙʫʶʱʠʭ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥ-

ʢʝ. ʈʦʩʪ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ ʦʪ ʮʠʬʨʦʚʳʭ ʧʣʘʪʝʞʝʡ ʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʩʦʟʜʘʸʪ 

ʩʣʦʞʥʦʩʪʠ ʩ ʠʭ ʦʙʨʘʙʦʪʢʦʡ, ʘʥʘʣʠʟʦʤ ʠ ʟʘʱʠʪʦʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʙʘʥʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʎɹ ʈʌ), ʚ 2024 ʛʦʜʫ ʦʙʲʝʤ ʮʠʬʨʦʚʳʭ ʪʨʘʥ-

ʟʘʢʮʠʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʯʪʦ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ [1]. ʇʘʨʘʣʣʝʣʴʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʢʠʙʝʨʫʛʨʦʟ, ʧʨʠ ʵʪʦʤ ʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʘʣʛʦʨʠʪʤ RSA, ʚʩʝ ʯʘʱʝ ʥʝ ʩʧʨʘʚʣʷ-

ʶʪʩʷ ʩ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʘʪʘʢ, ʚʢʣʶʯʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ ʩʦ ʩʪʦʨʦʥʳ ʢʚʘʥ-

ʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫʞʝʩʪʦʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʟʘʤʝʜʣʷʝʪ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʫʩʣʫʛ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʫʩʫʛʫʙʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʩʘʥʢʮʠʦʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʟʘʪʨʫʜʥʷʁ ʱʠʤʠ ʜʦ-

ʩʪʫʧ ʢ ʟʘʨʫʙʝʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʥʝʜʨʝʥʠʝ 

ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʢʚʘʥʪʦʚʦʡ 

ʟʘʧʫʪʘʥʥʦʩʪʠ, ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʫʩʠʣʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦ-

ʨʘ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʚʳ-

ʯʠʩʣʝʥʠʡ ʚ ʙʘʥʢʦʚʩʢʫʶ ʩʬʝʨʫ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʝʢʪʦʨʘ ʧʦ 

ʜʘʥʥʳʤ  ʎɹ ʈʌ ʠ ʈʦʩʩʪʘʪʘ ʟʘ 2025 ʛʦʜ. ʊʘʢ, ʩʦʚʦʢʫʧʥʳʝ ʘʢʪʠʚʳ ʩʝʢʪʦʨʘ ʚ ʷʥʚʘ-

ʨʝ 2025 ʛʦʜʘ ʜʦʩʪʠʛʣʠ 193,5 ʪʨʣʥ ʨʫʙʣʝʡ, ʦʜʥʘʢʦ ʢ ʤʘʨʪʫ ʩʥʠʟʠʣʠʩʴ ʜʦ 192,3 

ʪʨʣʥ ʨʫʙʣʝʡ ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʨ, ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʜʦ 197,0 ʪʨʣʥ ʨʫʙʣʝʡ ʢ ʜʝʢʘʙʨʶ, ʯʪʦ ʩʦʩʪʘʚʣ̫ ʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 90% ɺɺʇ ʈʦʩ-

ʩʠʠ (47 746,8 ʤʣʨʜ ʨʫʙʣʝʡ, ʧʨʠ ʨʦʩʪʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʥʘ 101,4% ʢ 2024 ʛʦ-

ʜʫ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʦʣʘ-

ʪʠʣʴʥʦʩʪʴ: ʦʪ 245 ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʤʘʨʪʝ ʜʦ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 392 ʤʣʨʜ ʨʫʙʣʝʡ 

ʚ ʠʶʥʝ, ʩ ʦʞʠʜʘʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʚ 420 ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʜʝʢʘʙʨʝ. ʆʜʥʘʢʦ ʦʙʱʘʷ 

ʧʨʠʙʳʣʴ ʟʘ 2024 ʛʦʜ ʩʦʩʪʘʚʠʣʘ ʨʝʢʦʨʜʥʳʝ 3,8 ʪʨʣʥ ʨʫʙʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ 2025 ʛʦ-

ʜʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʝʸ ʩʥʠʞʝʥʠʝ ʜʦ 3,1-3,3 ʪʨʣʥ ʨʫʙʣʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʪʝʤʧʳ ʨʦʩʪʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘʤʝʜʣʠʣʠʩʴ ʜʦ 8-13%, ʩ ʦʙʲʝʤʘʤʠ ʚʳʜʘʯʠ ʚ 

ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ: 442 ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʷʥʚʘʨʝ, 539 ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʬʝʚʨʘʣʝ ʠ 611 

ʤʣʨʜ ʨʫʙʣʝʡ ʚ ʤʘʨʪʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʨʦʚʝʥʴ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ: 10,5% ʚ ʩʝʛʤʝʥʪʝ ʨʦʟʥʠʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ 4% ʚ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʤ ʩʝʛʤʝʥʪʝ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʠʩʢʦʚ (ʥʦʨʤʘʪʠʚ H7) ʜʣʷ 

ʜʝʩʷʪʠ ʢʨʫʧʥʝʡʰʠʭ ʙʘʥʢʦʚ ʜʦʩʪʠʛ 278%. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʥʦʟʠ-
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ʨʫʝʤʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʠ ʧʨʠʙʳʣʴ ʩ ʫʯʝʪʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʥʪʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘ 2025 ʛʦʜʘ [1, 2]. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʟʘ 2025 ʛʦʜʘ 

 

ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʠʤʫʣʠ-

ʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ, ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ 

ʩʥʠʞʘʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʠʭ ʠʥʪʝʛʨʘʮʠʠ 

ʨʘʜʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʨʝʰʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ, ʦʮʝʥ-

ʢʫ ʜʝʨʠʚʘʪʠʚʦʚ ʠ ʩʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. ʂʚʘʥʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ɻʨʦʚʝ-

ʨʘ ʠ ʐʦʨʘ ʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʳʠʛʨʳʰ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤʠ ʩʭʝʤʘʤʠ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʧʦʨʪʬʝʣʴʥʫʶ ʦʧʪʠʤʠʟʘ-

ʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʦʚ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʟʘ ʩʯʸʪ ʤʛʥʦʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʫʣʫʯʰʘʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʳʥʦʯʥʦʡ ʜʠʥʘʤʠʢʠ. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢʚʘʥʪʦʚʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʚʟʦʡʜʸʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʟʘ-

ʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʚʘʥʪʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥ-

ʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʙʘʥʢʦʤ. ʂʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʧʣʘʪ-

ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [3]. 
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ʊʘʙʣʠʮʘ 1 ï  ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʚʘʥʪʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʇʣʘʪʬʦʨʤʘ ʊʠʧ ʢʫʙʠʪʦʚ ʂʦʣʠʯʝʩʪʚʦ 

ʢʫʙʠʪʦʚ 

ʇʨʠʤʝʥʷʝʤʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

IBM 

Quantum 

ʉʫʧʝʨʧʨʦʚʦʜʷʱʠʝ 127 ʉʫʧʝʨʧʨʦʚʦʜʠʤʦʩʪʴ ɼʦʩʪʫʧ ʢ ʦʙʣʘʯʥʤr 

ʩʝʨʚʠʩʘʤ 

Google 

Quantum 

ʉʫʧʝʨʧʨʦʚʦʜʷʱʠʝ 72 ʉʫʧʝʨʧʨʦʚʦʜʠʤʦʩʪʴ ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ 

Rigetti 

Computing 

ʉʫʧʝʨʧʨʦʚʦʜʷʱʠʝ 80 ʉʫʧʝʨʧʨʦʚʦʜʠʤʦʩʪʴ ʆʪʢʨʳʪʘʷ ʧʣʘʪʬʦʨʤʘ 

ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

D-Wave 

Systems 

ʂʚʘʥʪʦʚʳʝ ʘʥʥʝ-

ʘʣʝʨʳ 

5000+ ʂʚʘʥʪʦʚʳʡ ʘʥʥʝ-

ʘʣʠʥʛ 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ 

ʟʘʜʘʯʘʭ 

IonQ ʀʦʥʥʳʝ  11 ʀʦʥʥʘʷ ʣʦʚʫʰʢʘ ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ 

 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʘʥʢʮʠʦʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʣʘʪʬʦʨʤʳ D-Wave ʠ IBM 

Quantum ʚ ʩʠʣʫ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯʘʭ ʠ ʥʘʣʠʯʠʷ ʦʙ-

ʣʘʯʥʳʭ ʨʝʰʝʥʠʡ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʙʘʥʢʠ ʥʝ ʪʦʨʦʧʷʪʩʷ ʚʥʝʜʨʷʪʴ ʢʚʘʥʪʦʚʳʝ 

ʚʳʯʠʩʣʝʥʠʷ ʚʚʠʜʫ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʦʙ-

ʨʝʪʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʢʨʠʦʛʝʥʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʣʠʟʢʠʭ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʥʫ-

ʣʶ. ɸ ʪʘʢʞʝ ʧʦ ʧʨʠʯʠʥʝ ʥʝʭʚʘʪʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʜʝʡʩʪʚʫʶʱʠʝ ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʪʨʫʜ-

ʥʷʶʪ ʜʦʩʪʫʧ ʢ ʟʘʨʫʙʝʞʥʳʤ ʧʣʘʪʬʦʨʤʘʤ, ʪʘʢʠʤ ʢʘʢ IBM Quantum ʠ Google 

Quantum, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʧʦ-

ʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɽʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʢʚʘʥʪʦʚʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʢʫʙʠʪʦʚ, ʚʳʟʳʚʘʶʱʘʷ ʦʰʠʙʢʠ, ʠ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʧʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ. ʇʨʠʪʦʤ ʦʙʲʝʜʠʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦ ʩʪʘʨʳ-

ʤʠ ʙʘʥʢʦʚʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʙʦʝʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʣʶʯʝʚʳʝ ʠʛʨʦʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʧʨʦ-

ʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʦʮʝʥʠʚʘʷ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʢʚʘʥʪʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ɻʘʟʧʨʦʤʙʘʥʢ ʪʝʩʪʠʨʫʝʪ ʢʚʘʥʪʦʚʦ-ʫʩʪʦʡʯʠʚʳʝ ʙʣʦʢ-

ʯʝʡʥ-ʩʠʩʪʝʤʳ, ʠʥʚʝʩʪʠʨʫʷ ʚ ʧʨʦʝʢʪʳ ʪʠʧʘ QSpace ʜʣʷ ʙʝʟʦʧʘʩʥʳʭ ʪʨʘʥʟʘʢʮʠʡ. 

ʉ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʰʘʛʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ ʚ ʨʘʙʦʪʫ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʪʘʨʪʦ-

ʚʘʪʴ ʩ ʧʠʣʦʪʥʳʭ ʠʥʠʮʠʘʪʠʚ ʚ ʩʝʛʤʝʥʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʫʨʦʚʥʝʤ ʫʛʨʦʟ. ʅʘʠʙʦ-

ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʝʡʩʘʤʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʚʳʷʚʣʝʥʠʝ ʤʦʰʝʥʥʠ-

ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʢʚʘʥʪ-ʫʩʢʦʨʝʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʨʪʬʝʣʝʡ ʘʢʪʠʚʦʚ. ʆʧʳʪ 

ɻʘʟʧʨʦʤʙʘʥʢʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʢʘʪʘʪʴ 

ʘʣʛʦʨʠʪʤʳ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʙʠʟʥʝʩ-ʮʝʧʦʯʢʠ.    ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʩʣʝʜʫʝʪ ʟʘʢʨʳʚʘʪʴ ʢʘʜʨʦʚʳʡ ʜʝʬʠʮʠʪ: ʟʘʧʫʩʪʠʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʛʠ-

ʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʠ ʫʯʘʩʪʠʠ ʎɹ ʈʌ ʠ 
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ʧʨʦʬʠʣʴʥʳʭ ʚʫʟʦʚ, ʬʦʨʤʠʨʫʷ ʧʫʣ ʠʥʞʝʥʝʨʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʚʘʥʪʦʚʳʭ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʘʨʘʣʣʝʣʴʥʦ ʚʘʞʥʦ ʫʛʣʫʙʣʷʪʴ ʢʦʦʧʝʨʘʮʠʶ ʩ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ - ʈʦʩʩʠʡʩʢʠʤ ʢʚʘʥʪʦʚʳʤ ʮʝʥʪʨʦʤ, ʈʦʩʘʪʦʤʦʤ ʠ ʜʨʫʛʠʤʠ 

ʅʀʆʂʈ-ʧʣʦʱʘʜʢʘʤʠ - ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʠ 

ʫʭʦʜʠʪʴ ʦʪ ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʦʩʪʠ.    ʂʣʶʯʝʚʳʤ ʰʘʛʦʤ ʚʳʩʪʫʧʘʝʪ ʚʥʝʜʨʝʥʠʝ ʛʠ-

ʙʨʠʜʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʢʦʛʜʘ ʢʚʘʥʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤ HPC ʯʝʨʝʟ ʦʙʣʘʢʘ: ʪʘʢʘʷ ʤʦʜʝʣʴ ʩʥʠʞʘʝʪ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʨʠʦʛʝ-

ʥʠʢʫ, ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ.    ʅʘʢʦʥʝʮ, ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʛʫʣʷʪʦʨʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʳ ʢʚʘʥʪʦʚʦ-ʩʪʦʡʢʦʡ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʧʫʩʪʠʪʴ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ smart-ʢʦʥʪʨʘʢʪʦʚ ʠ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ, ʜʘʚʘʷ ʙʘʥʢʘʤ 

ʜʦʨʦʞʥʫʶ ʢʘʨʪʫ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʊʝʤ ʩʘʤʳʤ ʠʥʪʝʛʨʘʮʠʷ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʬʦʨ-

ʤʠʨʫʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʠ 

ʨʳʥʦʯʥʳʭ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʜʠʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʇʫʩʢʘʡ ʥʘ ʧʫʪʠ ʩʪʦʷʪ ʘʧʧʘʨʘʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʨʝʛʫʣʷʪʦʨʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʚʳʟʦʚʳ, ʧʨʘʢʪʠʢʘ ʜʦʢʘʟʳʚʘʝʪ: ʢʚʘʥʪʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʩʧʦʩʦʙʥʳ ʧʝʨʝʬʦʨʤʘʪʠʨʦ-

ʚʘʪʴ ʬʠʥʪʝʭ. ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʵʣʝʤʝʥʪʦʤ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʠʣʳ ʙʘʥʢʦʚ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 
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ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʦʧʠʩʳʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ BPMN, ʪʘʙʣʠʮʳ MS Excel ʠ 

ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʟʘʯʘʩʪʫʶ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷ-

ʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʣʠʝʥʪʘʤʠ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠ-

ʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR), ʢʦ-

ʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʤʤʝʨʩʠʚʥʦʛʦ, ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠ ʠʥ-

ʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

https://www.cbr.ru/statistics/
https://www.bis.org/publ/bppdf/bispap149
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ, ʚ 2024 ʛʦʜʫ 

ʙʦʣʝʝ 60% ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝ-

ʨʝʩʪʨʦʡʢʠ ʩʚʦʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʣʦʛʠʩʪʠʢʝ, ʮʝʧʦʯʢʘʭ 

ʧʦʩʪʘʚʦʢ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʧʦʚʝʜʝʥʠʠ. ʇʨʠ ʵʪʦʤ 72% ʢʦʤʧʘʥʠʡ ʦʪʤʝʪʠʣʠ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠ 

ʘʥʘʣʠʟʝ çʫʟʢʠʭ ʤʝʩʪè ʠ ʨʠʩʢʦʚ ʚ ʧʨʦʮʝʩʩʘʭ [2]. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʦʟʚʦ-

ʣʝ̫ʪ ʧʨʝʦʜʦʣʝʪʴ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʪʨʸʭʤʝʨʥʳʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʦʬʠʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠʣʠ ʜʘʞʝ ʮʝʣʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʦʧʨʦʙʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ VR-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʫʞʝʩʪʦ-

ʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʡ 

ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʠʤ ʰʦʢʘʤ. ʅʘʧʨʠʤʝʨ, ʚ 2025 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 6 ʜʦ 3,5 ʤʝʩʷʮʝʚ, ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʦʰʠʙʦʢ ʧʨʠ ʠʭ ʟʘʧʫʩʢʝ 

ʚʳʨʦʩ ʥʘ 18% [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ VR-ʩʠʤʫʣʷʮʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʟ-

ʤʝʥʝʥʠʷ ʜʦ ʠʭ ʬʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢʠ ʠ ʩʦʢʨʘʱʘʷ ʟʘʪʨʘ-

ʪʳ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ VR-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ. ʊʘʢ, ʚ 2024 ʛʦʜʫ ʇɸʆ çʉʙʝʨʙʘʥʢè ʩʦʚʤʝʩʪʥʦ ʩ çʈʦʩʪʝ-

ʭʦʤè ʟʘʧʫʩʪʠʣ VR-ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʠʭ ʩʝʨʚʠʩʦʚ ʚ ʦʪʜʝʣʝ-

ʥʠʷʭ (ʩʦʪʨʫʜʥʠʢʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʦʪʨʘʙʘʪʳʚʘʣʠ ʩʮʝʥʘʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠ̫  

ʩ ʢʣʠʝʥʪʘʤʠ, ʚʳʷʚʣʷʷ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʵʪʘʧʳ ʦʙʩʣʫʞʠʚʘʥʠʷ). ʈʝʟʫʣʴʪʘʪ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʢʣʠʝʥʪʩʢʠʭ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʠʣ ʩʦʢʨʘʪʠʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʬʦʨʤʣʝʥʠʷ ʢʨʝ-

ʜʠʪʘ ʥʘ 22% ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʥʘ 15%. ɸʥʘʣʦ-

ʛʠʯʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ çɻʘʟʧʨʦʤʥʝʬʪʴè ʠ çʅʦʨʥʠ-

ʢʝʣʴè, ʛʜʝ VR-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʤʥʦʛʦʦʙʨʘʟʥʳ. ɺʦ-ʧʝʨʚʳʭ, VR ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʚʠʟʫʘʣʠ-

ʟʘʮʠʶ, ʢʦʛʜʘ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʥʘʛʣʷʜʥʳʤʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠʭ ʘʥʘ-

ʣʠʟ ʜʘʞʝ ʜʣʷ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦ-ʚʪʦʨʳʭ, ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʥʝ ʧʨʦʩʪʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ, ʘ ʘʢʪʠʚʥʦ ʚ ʥʝ-

ʛʦ ʚʤʝʰʠʚʘʪʴʩʷ (ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ, ʚʚʦʜʠʪʴ ʩʙʦʠ, ʪʝʩʪʠʨʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʝ ʩʮʝʥʘʨʠʠ). ɺ-ʪʨʝʪʴʠʭ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʩʪʴ, ʢʦʛʜʘ ʢʦʤʘʥʜʘ ʠʟ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʦʙʩʫʞʜʘʷ ʠ ʢʦʨʨʝʢʪʠʨʫʷ ʧʨʦʮʝʩʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʪʨʫʜʥʠʢʠ 

ʙʳʩʪʨʝʝ ʦʩʚʘʠʚʘʶʪ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʯʝʨʝʟ ʠʤʤʝʨʩʠʚʥʳʡ ʦʧʳʪ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʰʠʙʦʢ ʥʘ ʩʪʘʨʪʝ. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʣʘʪʬʦʨʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

VR-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʧʣʘʪ-

ʬʦʨʤ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1 [3, 4]. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ VR-ʧʣʘʪʬʦʨʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ 
ʅʘʟʚʘʥʠʝ 

ʧʣʘʪʬʦʨʤʳ 

ʂʨʠʪʝʨʠʠ 

ʊʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʇʦʜʜʝʨʞʢʘ 

ʤʫʣʴʪʠʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʨʝʞʠ-

ʤʘ 

ʀʥʪʝʛʨʘʮʠʷ ʩ 

ERP/BPM-

ʩʠʩʪʝʤʘʤʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

Microsoft 

Mesh 

3D-ʮʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ 

ɼʘ ɼʘ (ʯʝʨʝʟ 

Azure) 

ɺʳʩʦʢʘʷ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʴ ʩ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

NVIDIA 

Omniverse 

ʌʠʟʠʯʝʩʢʠ ʪʦʯʥʘʷ 

ʩʠʤʫʣʷʮʠʷ 

ɼʘ ʏʘʩʪʠʯʥʘʷ ʈʝʘʣʠʩʪʠʯʥʘʷ ʛʨʘʬʠ-

ʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʀʀ-

ʤʦʜʝʣʝʡ 

Unity 

Industrial 

Collection 

ʂʘʩʪʦʤʠʟʠʨʫʝʤʳʝ 

ʩʮʝʥʳ 

ɼʘ ɼʘ ɻʠʙʢʦʩʪʴ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʧʦʜ ʦʪʨʘʩʣʝ-

ʚʳʝ ʟʘʜʘʯʠ 

Varjo 

Reality 

Cloud 

ʌʦʪʦʨʝʘʣʠʩʪʠʯʥʘʷ 

VR 

ɼʘ ʆʛʨʘʥʠʯʝʥʥʘʷ ɺʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʠ ʪʦʯʥʦʩʪʴ ʚʦʩʧʨʠʷ-

ʪʠʷ 

 

ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʠ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ 

ʈʦʩʩʠʠ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʭr ʨʝʰʝʥʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʧʣʘʪʬʦʨʤʳ ʥʘ ʙʘʟʝ çʕʣʴʙʨʫʩè ʠ çɸʚʨʦʨʘè. çʕʣʴʙʨʫʩè ï ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʢʦʤʧʘʥʠʝʡ ʄʎʉʊ (ʄʦʩʢʦʚ-

ʩʢʠʡ ʮʝʥʪʨ SPARC-ʪʝʭʥʦʣʦʛʠʡ). ʅʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʶʪʩʷ ʩʝʨʚʝʨʳ, ʨʘʙʦʯʠʝ 

ʩʪʘʥʮʠʠ ʠ ʚʩʪʨʘʠʚʘʝʤʳʝ ʩʠʩʪʝʤr , ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ. ɸʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ çʕʣʴʙʨʫʩè ʨʘʙʦʪʘʝʪ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʜʥʦʠʤʸʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ Linux, ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʥʥʦʡ ʧʦʜ ʘʨʭʠʪʝʢʪʫʨʫ ʵʪʠʭ ʧʨʦʮʝʩʩʦʨʦʚ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʘʜʥʳʭ ʯʠʧʦʚ Intel ʠ AMD 

[5]. çɸʚʨʦʨʘè ï ʨʦʩʩʠʡʩʢʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʦʯʝʨ-

ʥʝʡ ʢʦʤʧʘʥʠʝʡ ʈʦʩʪʝʣʝʢʦʤʘ ï çɸʫʨʦʨʘ ʆʉè. ʆʉ ʦʩʥʦʚʘʥʘ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʘʪ-

ʬʦʨʤʝ OpenHarmony ʠ ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. çɸʚʨʦʨʘè ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʣʘʥʰʝʪʦʚ, IoT-ʫʩʪʨʦʡʩʪʚ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ AR-ʨʝʰʝʥʠʡ [6]. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪɹ , ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʥʝʜʨʝʥʠʝ VR-ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ. 

ʉʨʝʜʠ ʥʠʭ, ʥʘʧʨʠʤʝʨ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ (VR-ʰʣʝʤʳ, ʪʨʝʢʝʨʳ, 

ʩʝʨʚʝʨʳ), ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʠ ʩʮʝʥʘʨʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʫʥʘʩʣʝʜʦʚʘʥ-



73 

ʥʳʤʠ ʀʊ-ʩʠʩʪʝʤʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ VR-

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʟʘʪʨʫʜʥʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʦʪʨʘʩʣʠ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʧʳʪʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʨʷʜ ʤʝʨ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ:  

- ʟʘʧʫʩʢ ʪʝʩʪʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʠʟʢʦʨʠʩʢʦʚʳʭ ʟʦʥʘʭ (ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʧʫʪʠ ʚ ʨʠʪʝʡʣʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʣʠ ʦʙʫ-

ʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʙʳʣʴʥʦ-

ʩʪʠ/ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʙʝʟ ʤʘʩʰʪʘʙʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; 

- ʨʘʟʚʠʪʠʝ ʧʘʨʪʥʸʨʩʪʚ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ (ʥʘʧʨʠʤʝʨ, çʂʈʆʂè, 

çʈʦʩʪʝʣʝʢʦʤè, çʀʥʬʦʨʤʟʘʱʠʪʘè) ʠ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ (ʄʌʊʀ, ʀʊʄʆ, ʉʢʦʣ-

ʢʦʚʦ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʨʘʩʣʝʚʳʭ VR-ʨʝʰʝʥʠʡ; 

- ʚʥʝʜʨʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʧʦʜʭʦʜʦʚ, ʛʜʝ VR ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ BPM-ʩʠʩʪʝʤʘʤ, ʘ ʥʝ ʠʭ ʧʦʣʥʘʷ ʟʘʤʝʥʘ; 

- ʧʦʜʜʝʨʞʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ (ʚʢʣʁ ʯʝʥʠʝ ʢʫʨʩʦʚ ʧʦ VR-

ʜʠʟʘʡʥʫ ʠ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʘʤ ʚ ʧʨʦʛʨʘʤʤʳ ʚʫʟʦʚ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʘʢʘʜʝʤʠʡ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʮʠʬʨʳ ʠ ɸʉʀ); 

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʨʘʤʦʢ (ʩʦʚʤʝʩʪʥʦ ʩ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʠ ʌɸʉ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ VR ʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʘʫʜʠʪʘ ʚʠʨʪʫʘʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʫʩʠʣʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʘʥʠʡ ʢ ʚʥʝʰʥʠʤ ʚʳʟʦʚʘʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ VR-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʥʦ ʩʪʘʪʴ ʢʣʶʯʝʚʳʤ ʢʦʥʢʫ-

ʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʠ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ VR-ʩʠʤʫʣʷʮʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʩʪʘʥʜʘʨʪʦʤ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘʫʜʠʪʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʅ.ɽ. ʃʝʚʘʥʦʚ, ʩʪʫʜ.: ɺ.ɸ. ʅʠʢʠʬʦʨʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʈɸɿɺʀʊʀɽ ʇʈʆʀɿɺʆɼʉʊɺɸ ʎɽʄɽʅʊɸ, ʀɿɺɽʉʊʀ ʀ ɻʀʇʉɸ ɺ 

ʄʀʈʆɺʆʁ ʕʂʆʅʆʄʀʂɽ 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʩʪʦʨʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʪʳʩʷʯʠ ʣʝʪ ʠ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʉ ʢʘʞʜʳʤ ʚʝʢʦʤ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ 

ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʠ ʩʥʠʞʘʶʱʠʝ ʠʟʜʝʨʞʢʠ. 

ʎʝʤʝʥʪʘʤʠ ʥʘʟʳʚʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʝ ʚʷʞʫʱʠʝ ʤʘʪʝ-

ʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ, ʩ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʠʣʠ 

ʜʨʫʛʠʤʠ ʞʠʜʢʦʩʪʷʤʠ ʦʙʨʘʟʦʚʳʚʘʶʪ ʧʣʘʩʪʠʯʥʫʶ ʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʩʦ ʚʨʝʤʝʥʝʤ 

ʟʘʪʚʝʨʜʝʚʘʝʪ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʯʥʦʝ ʢʘʤʥʝʚʠʜʥʦʝ ʪʝʣʦ ï ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ ʥʘʯʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʝʱʝ ʚ XIX ʚʝʢʝ, ʢʦʛʜʘ ʙʳʣ 

ʠʟʦʙʨʝʪʝʥ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʪʘ ʦʪʨʘʩʣʴ ʩʪʘʣʘ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʚ ʤʠʨʝ. ʀʟʚʝʩʪʴ ʠʟʚʝʩʪʥʘ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʘʩʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʫʞʝ ʚ ʘʥʪʠʯʥʳʝ ʚʨʝʤʝʥʘ. ɻʠʧʩ ʪʘʢʞʝ ʠʤʝʝʪ ʪʳʩʷʯʝʣʝʪʥʶʶ 

ʠʩʪʦʨʠʶ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʠʩʢʫʩʩʪʚʝ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʩʧʨʦʩ ʥʘ ʵʪʠ ʤʘʪʝʨʠʘʣʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ. ʉʝʛʦʜʥʷ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ.  

ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ ʦʪʥʦʩʷʪʩʷ:  

- ʮʝʤʝʥʪ: ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʩʫʣʴʬʘʪʦʩʪʦʡʢʠʡ ʮʝ-

ʤʝʥʪ; 

- ʠʟʚʝʩʪʴ: ʚʦʟʜʫʰʥʘʷ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ; 

- ʛʠʧʩ: ʩʪʨʦʠʪʝʣʴʥʳʡ, ʬʦʨʤʦʚʦʯʥʳʡ, ʚʳʩʦʢʦʧʨʦʯʥʳʡ. 

ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʣʠʜʝʨʦʤ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʝʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʂʠʪʘʡ, ʥʘ 

ʜʦʣʁ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 60% ʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - ʀʥ-

ʜʠ,̫ ʟʘʪʝʤ ʩʣʝʜʫʶʪ ʉʐɸ, ʊʫʨʮʠʷ, ɹʨʘʟʠʣʠʷ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ [1]. ʕʪʦ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʚ ʊʘʙʣʠʮʘ 1 . 

 

ʊʘʙʣʠʮʘ 1 ï ʊʦʧ-5 ʩʪʨʘʥ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʟʘ 

2020-2024 ʛ.ʛ., ʤʣʥ. ʪ 

ʉʪʨʘʥʘ 2020 ʛʦʜ 2021 ʛʦʜ 2022 ʛʦʜ 2023 ʛʦʜ 2024 ʛʦʜ 

ʂʠʪʘʡ 2180 2360 2150 2080 2050 

ʀʥʜʠʷ 310 330 340 360 375 

ʉʐɸ 79 83 81 84 86 

ʊʫʨʮʠʷ 75 80 78 77 76 

ɹʨʘʟʠʣʠʷ 60 63 61 62 63 

ʀʟ ʊʘʙʣʠʮʘ 1 ʚʠʜʥʦ, ʯʪʦ ʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 

ʩʧʘʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʘʥʜʝʤʠʷ. ʃʠʜʠʨʫʶʱʫʶ ʨʦʣʴ ʩʦʭʨʘʥʷʝʪ ʂʠʪʘʡ, ʦʜʥʘʢʦ ʨʘʩʪʝʪ 



75 

ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ʀʥʜʠʷ ʠ ʊʫʨʮʠʷ. ʆʪʨʘʩʣʴ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ, ʚʥʝʜʨʷʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʯʥʳʝ ʧʨʘʢʪʠʢʠ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝ-

ʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ [2]. ʆʜʥʘʢʦ ʚ 2020 

ʛʦʜʫ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘʙʣʶʜʘʣʩʷ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʩʧʘʜ. ʕʪʦ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʈʠʩʫʥʦʢ 1 . 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʚ ʤʠʨʝ (2015ï

2024 ʛ.ʛ.) 

ʅʘ ʈʠʩʫʥʦʢ 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʦʩʪ ʜʦ 2019 ʛʦʜʘ, ʧʘʜʝʥʠʝ ʚ 2020 ʛʦʜʫ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʘʥʜʝʤʠʝʡ COVID-19, ʢʦ-

ʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʩʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ ʜʣʷ ʦʪʨʘʩʣʠ. ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʝ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʫ ʧʨʠʚʝʣʠ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʚ 2021ï2022 ʛʦʜʘʭ ʦʪʨʘʩʣʴ ʥʘʯʘʣʘ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚ.  

ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʚ ʤʣʥ. ʪʦʥʥ ʚ ʈʦʩʩʠʠ  

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 2 . ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ ʜʘʥʥʳʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʚ 2015 ʛʦʜʫ ʦʙʱʠʡ ʦʙʲʸʤ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 50 ʤʣʥ ʪʦʥʥ, 

ʪʦ ʢ 2024 ʛʦʜʫ ʦʥ ʜʦʩʪʠʛ ʫʨʦʚʥʷ ʚ 63 ʤʣʥ ʪʦʥʥ. ʊʘʢʦʡ ʨʦʩʪ ʦʙʫʩʣʦʚʣʝʥ ʘʢʪʠʚ-

ʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱ-

ʥʦʩʪʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʠ ʝʸ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. 

ʅʘ ʈʠʩʫʥʦʢ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʠʟʚʝʩʪʠ ʠ 

ʛʠʧʩʘ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ [3]. ɻʨʘʬʠʢ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʩʨʘʚʥʠʪʴ 

ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʆʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʨʦʩʪ ʚ ʈʦʩʩʠʠ, ʯʪʦ ʛʦ-

ʚʦʨʠʪ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. 
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ʈʠʩʫʥʦʢ 2 - ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʚ ʈʦʩʩʠʠ ʠ 

ʩʪʨʘʥʘʭ ʉʅɻ (2015ï2024 ʛ.ʛ.), ʤʣʥ. ʪʦʥʥ 

 

ʄʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ, ʠʟʚʝʩʪʠ ʠ ʛʠʧʩʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʣʛʦ-

ʩʨʦʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ. ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʂʠʪʘʡ ʠ ʀʥʜʠʷ, ʛʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʧʨʦʩ ʥʘ ʮʝʤʝʥʪ, ʠʟʚʝʩʪʴ ʠ ʛʠʧʩ. ʈʦʩʩʠʷ ʪʘʢʞʝ ʘʢʪʠʚ-

ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʘʥʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚʳʟʚʘʣʘ ʢʨʘʪʢʦ-

ʩʨʦʯʥʳʡ ʩʧʘʜ, ʦʜʥʘʢʦ ʦʪʨʘʩʣʴ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ. ɻʣʦʙʘʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘ-

ʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟ-

ʚʠʪʠʷ ʦʪʨʘʩʣʠ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ). ð https://rosstat.gov.ru (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 05.04.2025).  

2 World Cement Association. ð https://worldcementassociation.org (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.04.2025).  

3 ɽʚʨʦʮʝʤʝʥʪ ʛʨʫʧ. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. ð https://www.eurocementgroup.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

03.04.25). 
 

ɼ.ʇ. ʃʝʛʢʦʚ, ʩʪʫʜ.; ɺ.ɸ. ʅʠʢʠʬʦʨʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʂʈʋʇʅɽʁʐʀɽ ʇʈʆʀɿɺʆɼʀʊɽʃʀ ʇɽʈʉʆʅɸʃʔʅʓʍ ʂʆʄʇʔ-

ʖʊɽʈʆɺ 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ (ʇʂ) ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʞʠʟʥʠ, ʦʭʚʘʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʦʪ ʙʠʟʥʝʩʘ ʜʦ ʨʘʟʚʣʝʯʝʥʠʡ, ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʛʨʝʩʩ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʇʂ ʦʢʘʟʳʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ.  

ʊʝʭʥʦʣʦʛʠʠ ʇʂ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʠ ʥʘ ʬʦʥʝ ʵʪʦʛʦ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʙʦʨʴʙʘ ʤʝʞʜʫ ʢʨʫʧʥʝʡʰʠʤʠ ʙʨʝʥʜʘʤʠ ʟʘ ʣʠʜʝʨʩʪʚʦ ʥʘ ʨʳʥʢʝ. ʕʪʠ ʢʦʤʧʘʥʠʠ ʥʝ 

ʪʦʣʴʢʦ ʩʦʟʜʘʶʪ ʩʘʤʫ ʧʨʦʜʫʢʮʠʶ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ 

ʢʘʢ ʧʨʦʮʝʩʩʦʨʳ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʇʂ. 

https://rosstat.gov.ru/
https://worldcementassociation.org/
https://www.eurocementgroup.ru/
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ʉʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʇʂ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʢʦʤ-

ʧʘʥʠʠ, ʢʘʢ Lenovo, HP (Hewlett-Packard), Dell, Apple, Acer, Asus ʠ ʜʨʫʛʠʝ. ʕʪʠ 

ʙʨʝʥʜʳ ʟʘʥʠʤʘʶʪ ʚʳʩʦʢʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʘʯʝʩʪʚʫ ʠ ʫʩʪʦʡʯʠʚʳʤ ʩʚʷʟʷʤ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ɺʝʜʫʱʠʝ ʤʠʨʦʚʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʠʭ ʩʦʩʪʦʷʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1[1]. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʨʫʧʥʝʡʰʠʝ ʧʦʩʪʘʚʱʠʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ï 

2023ʛ., ʀʩʪʦʯʥʠʢ: IDC, ʷʥʚʘʨʴ 2024 ʛ. 

 
ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʠʪʦʛʠ ʢʚʘʨʪʘʣʘ ʫ ʣʠʜʝʨʦʚ ʦʪʨʘʞʘʶʪ ʥʝʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʨʳʥʢʘ ʚ ʮʝʣʦʤ. ʋ ʚʦʟʛʣʘʚʣʷʶʱʠʭ ʩʧʠʩʦʢ Lenovo (24% ʨʳʥʢʘ) ʠ HP 

(20,8%) ʧʨʦʜʘʞʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ ʚʳʨʦʩʣʠ ʥʘ 3,9% ʠ 5,4%, ʘ ʫ 

Dell (14,8%), Apple (8,5%) ʠ ASUS (6,3%) ʫʧʘʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 8,2%, 

18,4% ʠ 11,9%. ɸʥʘʣʠʪʠʢʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ 2024 ʛʦʜʫ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʥʘ ʫʩʧʝʭ 

ʙʫʜʝʪ ʫ ʢʦʤʧʘʥʠʡ, ʦʨʠʝʥʪʠʨʫʶʱʠʭʩʷ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʡ ʩʝʛʤʝʥʪ, ʥʦ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ʚ ʢʦʤʤʝʨʯʝ-

ʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʛʤʝʥʪʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʫʩʢʦʨʝʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʝʢʪʦʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [2].  

ʕʪʘ ʦʪʨʘʩʣʴ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʥʦ 

ʠ ʥʘ ʟʘʥʷʪʦʩʪʴ, ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʛʨʘʬʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʥʳʝ ʵʪʘ-

ʧʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ 

ʤʠʨʘ. ɺ ʪʘʙʣʠʮʝ 2 [3] ʧʦʢʘʟʘʥʳ ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ 

ʤʠʨʘ. 

ɼʘʥʥʘʷ ʪʘʙʣʠʮʘ ʦʪʨʘʞʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʚ ʤʠʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ʉʐɸ (Apple, HP, Intel ʠ ʜʨ.) ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝʤ, ʅʀʆʂʈ ʠ ʯʘʩʪʠʯʥʦ ʩʙʦʨʢʦʡ. ʂʠʪʘʡ (Lenovo, Huawei, Foxconn) ð ʮʝʥʪʨ 

ʤʘʩʩʦʚʦʡ ʩʙʦʨʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʊʘʡʚʘʥʴ (TSMC, ASUS, 
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Acer) ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʤʠʢʨʦʯʠʧʘʭ ʠ ʩʙʦʨʢʝ. ʖʞʥʘʷ ʂʦʨʝʷ (Samsung, LG) 

ʧʨʦʠʟʚʦʜʠʪ ʧʘʤʷʪʴ ʠ ʜʠʩʧʣʝʠ. ʗʧʦʥʠʷ (Toshiba, Fujitsu) ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʵʣʝʢ-

ʪʨʦʥʠʢʝ ʠ ʨʘʟʨʘʙʦʪʢʘʭ. ɻʝʨʤʘʥʠʷ (Siemens, SAP) ʚʳʧʫʩʢʘʝʪ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ 

ʇʂ ʠ IT-ʨʝʰʝʥʠʷ. ʂʘʞʜʘʷ ʩʪʨʘʥʘ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʨʦʣʴ ʚ ʛʣʦʙʘʣʴʥʦʡ ʮʝʧʦʯʢʝ 

[4]. 

 

ʊʘʙʣʠʮʘ 2 ï ɻʝʦʛʨʘʬʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. 

 

ʈʝʛʠʦʥ / ʉʪʨʘʥʘ ʂʣʶʯʝʚʳʝ ʢʦʤʧʘʥʠʠ ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʉʐɸ Apple, HP, Dell, Intel, AMD ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʅʀʆʂʈ, 

ʩʙʦʨʢʘ 

ʂʠʪʘʡ Lenovo, Huawei, Foxconn ʉʙʦʨʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤ-

ʧʣʝʢʪʫʶʱʠʭ 

ʊʘʡʚʘʥʴ TSMC, ASUS, Acer ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʠʢʨʦʯʠʧʦʚ, 

ʩʙʦʨʢʘ 

ʖʞʥʘʷ ʂʦʨʝʷ Samsung, LG ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʘʤʷʪʠ, ʜʠʩ-

ʧʣʝʝʚ 

ʗʧʦʥʠʷ Toshiba, Fujitsu ʕʣʝʢʪʨʦʥʠʢʘ, ʅʀʆʂʈ 

ɻʝʨʤʘʥʠʷ Siemens, SAP ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʇʂ, ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ ʨʳʥʢʝ ʇʂ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩ ̫

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʙʨʝʥʜʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ 

ʩʚʦʶ ʜʦʣʶ ʨʳʥʢʘ. ʅʘʠʙʦʣʴʰʠʝ ʠʛʨʦʢʠ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ð Lenovo, HP, Dell, 

Apple ʠ Acer. 

Lenovo ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʩ 

ʜʦʣʝʡ ʦʢʦʣʦ 20-25%. ʂʦʤʧʘʥʠʷ ʩʠʣʴʥʘ ʚ ʩʝʛʤʝʥʪʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʥʝʜʦʨʦʛʠʭ 

ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʨʘʩʰʠʨʷʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʝʛʤʝʥʪʝ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ. 

HP ʠ Dell ʜʝʣʷʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʩ ʜʦʣʝʡ ʧʨʠʤʝʨʥʦ 15-20% ʢʘʞʜʘʷ. ʆʙʘ 

ʙʨʝʥʜʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʝʛʤʝʥʪʳ, ʦʪ ʙʶʜʞʝʪʥʳʭ ʨʝʰʝʥʠʡ ʜʦ 

ʧʨʝʤʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʷ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠ ʠʛʨʦʚʳʝ ʇʂ. 

Apple ʩ ʝʛʦ ʣʠʥʝʡʢʦʡ Mac ʜʝʨʞʠʪ ʦʢʦʣʦ 7-10% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ, ʟʘʥʠʤʘʷ 

ʩʠʣʴʥʳʝ ʧʦʟʠʮʠʠ ʚ ʩʝʛʤʝʥʪʝ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ 

ʠ ʢʨʝʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

Acer ʠ ʜʨʫʛʠʝ ʙʨʝʥʜʳ, ʪʘʢʠʝ ʢʘʢ Asus, ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʨʥʦ 5-10% ʨʳʥʢʘ, 

ʧʨʝʜʣʘʛʘʷ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʠʛʨʦʚʳʝ ʠ ʙʶʜʞʝʪʥʳʝ 

ʨʝʰʝʥʠʷ. 

ʈʳʥʦʢ ʇʂ ʦʩʪʘʝʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤ, ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʜʦʣʷʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʢʦʤʧʘʥʠʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʟʘʧʨʦʩʘʤ ʧʦʣʟɹʦʚʘ-

ʪʝʣʝʡ ʠ ʠʟʤʝʥʝʥʠʷʤ ʚ ʵʢʦʥʦʤʠʢʝ [5]. ɼʘʥʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʪʘʙʣʠ-

ʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 - ɼʦʣʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʇʂ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ (2023ï2024 ʛʛ.) 

 

ʂʦʤʧʘʥʠʷ 
ɼʦʣʷ ʨʳʥʢʘ 

2023 (%) 

ɼʦʣʷ ʨʳʥʢʘ 

2024 (%) 

Lenovo 24.5 23.8 

HP 21.2 20.9 

Dell 17.8 18.2 

Apple 8.5 9.0 

Acer 7.3 7.0 

 

ɼʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʪʦʡʯʠʚʦʝ ʣʠʜʝʨʩʪʚʦ ʢʦʤʧʘʥʠʡ Lenovo, HP ʠ 

Dell, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʙʦʣʝʝ 60% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴ-

ʰʦʝ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʫ Lenovo ʠ HP, ʨʦʩʪ Apple ʩʚʷʟʘʥ ʩ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʥʦʫʪʙʫ-

ʢʦʚ MacBook ʩʨʝʜʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʇʂ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʘ ʪʘʢ-

ʞʝ ʚʥʝʰʥʠʝ ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʩʝʛʤʝʥʪʳ: 

- ʧʨʠʥʪʝʨʳ ʠ ʩʢʘʥʝʨʳ: Canon, Epson, HP; 

- ʤʦʥʠʪʦʨʳ ʠ ʧʨʦʝʢʪʦʨʳ: LG, Samsung, Dell; 

- ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ: Logitech, Razer, Microsoft; 

- ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ: Seagate, Western Digital, Kingston. 

ʇʝʨʠʬʝʨʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʇʂ ʠ ʩʝʨʚʝʨʦʚ, ʠʤʝʝʪ ʰʠʨʦ-

ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʳʪʫ, ʦʙʨʘʟʦʚʘʥʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʫʢʘʟʘʥ ʦʙʲʝʤ ʨʳʥʢʘ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 -  ʆʙʲʸʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʇʂ ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(2019ï2024 ʛʛ.), ʀʩʪʦʯʥʠʢ: The Business Research Company. 

ɼʘʥʥʳʡ ʨʠʩʫʥʦʢ ʦʪʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʤʠʨʦʚʦʛʦ ʨr ʥʢʘ ʧʝʨʠʬʝʨʠʡ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʫʶ ʦʪʨʘʩʣʴ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʵʢʦʥʦʤʠʢʠ. ʉʪʨʘʥʳ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ, ʧʦʣʫʯʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, ʥʦ ʠ ʫʢʨʝʧʣʷʶʪ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʋʯʠʪʳʚʘʷ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʠ ʚʳʟʦʚʳ ʤʠʨʦʚʦʡ 

ʣʦʛʠʩʪʠʢʠ, ʨʘʟʚʠʪʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʠʦʨʠ-

ʪʝʪʦʤ ʚ ʛʣʦʙʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʵʢʦʥʦʤʠʢʝ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1 Canalys. Global PC market Q4 2024: Lenovo, HP, Dell market share analysis [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʘ: https://www.canalys.com/newsroom/global-pc-shipments-q4-2024, ʩʚʦʙʦʜʥʳʡ. 

2 IDC. The PC Market Closed Out 2024 with Slight Growth and Mixed Views on What 2025 Will Bring 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.insidertracking.com/the-pc-market-closed-out-2024, ʩʚʦʙʦʜ-

ʥʳʡ. 

3 Lenovo led global PC shipment in 2024 ï Tom's Hardware [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.tomshardware.com/tech-industry/lenovo-led-global-pc-shipment-in-2024, ʩʚʦʙʦʜʥʳʡ. 

4 Reuters. Lenovo posts 22% revenue jump, tops estimates [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.reuters.com/technology/pc-maker-lenovo-posts-22-revenue-jump-tops-estimates-2024-11-14/, ʩʚʦʙʦʜʥʳʡ. 

5 Business Wire. The PC Market Closed out 2024 with Slight Growth ï IDC report [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.businesswire.com/news/home/20250108905115/en, ʩʚʦʙʦʜʥʳʡ. 

 
ɼ.ɸ. ʄʘʛʘʨʯʝʥʢʦʚ, ʩʪʫʜ.; ɺ.ɸ. ʅʠʢʠʬʦʨʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʕɺʆʃʖʎʀʗ ɺʆɿɼʋʐʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ɺ ʄʀʈʆɺʆʁ ʕʂʆʅʆʄʀ-

ʂɽ 

 

ʈʘʟʚʠʪʠʝ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝ-

ʚʳʭ ʵʪʘʧʦʚ: 

- ʧʝʨʚʳʡ ʵʪʘʧ (ʜʦ 1945 ʛʦʜʘ): ʟʘʨʦʞʜʝʥʠʝ ʘʚʠʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʧʝʨʚʳʭ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ, ʥʘʯʘʣʦ ʨʝʛʫʣʷʨʥʳʭ ʨʝʡʩʦʚ; 

- ʚʪʦʨʦʡ ʵʪʘʧ (1945ï1990 ʛʦʜʳ): ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʨʝʘʢʪʠʚʥʳʭ ʜʚʠ-

ʛʘʪʝʣʝʡ, ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʠʘʣʠʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʘʚʠʘ-

ʮʠʦʥʥʳʭ ʩʝʪʝʡ; 

- ʪʨʝʪʠʡ ʵʪʘʧ (1990ï2020 ʛʦʜʳ): ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʨʳʥʢʘ ʘʚʠʘʧʝʨʝʚʦʟʦʢ, 

ʧʦʷʚʣʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʘʚʠʘʢʦʤʧʘʥʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ; 

- ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ (2020ïʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ): ʘʜʘʧʪʘʮʠʷ ʢ ʧʘʥʜʝʤʠʠ 

COVID-19, ʧʝʨʝʭʦʜ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʯʠʩʣʘ ʘʚʠʘʧʘʩʩʘʞʠ-

ʨʦʚ ʚ ʤʠʨʝ ʟʘ ʧʝʨʠʦʜ 1950ï2022 ʛʛ. [1], ʯʪʦ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʜʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʤʠʨʝ 

 

ɻʨʘʬʠʢ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʚ ʤʠʨʝ, ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʛʣʦʙʘʣʴʥʳʭ ʩʦʙʳʪʠʡ (ʢʨʠʟʠʩʦʚ, ʧʘʥʜʝʤʠʡ) 

ʜʣʷ ʦʪʨʘʩʣʠ. ʋʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʜʦ 2020 ʛʦʜʘ ʙʳʣ ʧʨʝʨʚʘʥ ʧʘʥʜʝʤʠʝʡ COVID-19, 

ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʩʘʤʳʤ ʩʝʨʴʝʟʥʳʤ ʚʟrʦʚʦʤ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʘʜʘʧ-

ʪʘʮʠʠ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ, ʚʢʣʶʯʘʷ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ɺʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ: 

- ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ: ʨʝʛʫʣʷʨʥʳʝ ʠ ʯʘʨʪʝʨʥʳʝ ʨʝʡʩʳ; 

- ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ: ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʦʚ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʩʨʦʯʥʦ-

ʩʪʠ; 

- ʘʨʝʥʜʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʩ ʵʢʠʧʘʞʝʤ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʜʣʷ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʯʘʩʪʥʳʭ ʢʣʠʝʥʪʦʚ; 

- ʢʦʩʤʠʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ: ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʥʘ ʦʨʙʠʪʫ, ʟʘʧʫʩʢ ʩʧʫʪʥʠ-

ʢʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʫʩʣʫʛ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʛʜʝ ʚʠʜʥʦ, ʯʪʦ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʟʘʥʠʤʘʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʨʳʥʢʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʫʩʣʫʛ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʠʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʟʘʥʠʤʘʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʨʳʥʢʘ. ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩʝʛʤʝʥʪ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʛʣʦʙʘʣʴʥʫʶ ʪʦʨʛʦʚʣʶ. ʇʨʠ ʵʪʦʤ ʘʨʝʥʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʢʦʩʤʠʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʦʩʪʘʶʪʩʷ ʙʦʣʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʤʝʥʝʝ ʤʘʩ-

ʰʪʘʙʥʳʤʠ, ʥʦ ʚʩʝ ʞʝ ʚʘʞʥʳʤʠ ʜʣʷ ʦʪʨʘʩʣʠ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʨʘʞʘʝʪ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʫʩʣʫʛ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʢʘ-

ʪʝʛʦʨʠʷʤ 

 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʚ ʩʬʝʨʝ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʶʪʩʷ: 

- ʉʐɸ: ʢʨʫʧʥʝʡʰʠʡ ʨʳʥʦʢ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, 

ʥʘʣʠʯʠʝ ʚʝʜʫʱʠʭ ʘʚʠʘʢʦʤʧʘʥʠʡ (American Airlines, Delta Air Lines); 

- ʂʠʪʘʡ: ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʚʦʟʦʢ, ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ɻʝʨʤʘʥʠʷ: ʢʣʶʯʝʚʦʡ ʪʨʘʥʟʠʪʥʳʡ ʫʟʝʣ ɽʚʨʦʧʳ, ʨʘʟʚʠʪʘʷ ʩʝʪʴ ʘʵʨʦ-

ʧʦʨʪʦʚ; 

- ʆɸʕ: ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʘʵʨʦʧʦʨʪʳ ɼʫʙʘʷ ʠ ɸʙʫ-ɼʘʙʠ), 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʭʘʙʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʦʪʨʘʞʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ 

ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ ʟʘ 2015ï2023 ʛʛ., ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʦʩʪʘ. 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʩʪʨʘʥʘʭ-

ʣʠʜʝʨʘʭ (2015ï2023 ʛʛ.) 
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ɻʨʘʬʠʢ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʚ ʯʝʪʳʨʝʭ ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ. ʉʐɸ ʦʩʪʘʶʪʩʷ ʙʝʟʦʛʦʚʦʨʦʯʥʳʤ ʣʠʜʝʨʦʤ, ʘ 

ʂʠʪʘʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʪʘʥʦʚʷʩʴ ʩʝʨʴʝʟʥʳʤ 

ʢʦʥʢʫʨʝʥʪʦʤ. ɻʝʨʤʘʥʠʷ ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʘ ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ, ʭʦʪʷ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʟʥʘʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʘʥʜʝʤʠʷ COVID-19 ʩʪʘʣʘ 

ʢʣʶʯʝʚʳʤ ʩʦʙʳʪʠʝʤ, ʧʦʚʣʠʷʚʰʠʤ ʥʘ ʚʩʝ ʩʪʨʘʥʳ, ʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ 

2015ï2023 ʛʛ. ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʦʙʲʝʤ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʳʨʦʩ ʩ 3,8 ʤʣʨʜ ʯʝʣʦʚʝʢ ʚ 2015 ʛʦ-

ʜʫ ʜʦ 4,5 ʤʣʨʜ ʚ 2019 ʛʦʜʫ (ʠʩʪʦʯʥʠʢ: IATA), 

- ʧʘʥʜʝʤʠʷ 2020 ʛʦʜʘ ʧʨʠʚʝʣʘ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ 

60%, 

- ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦʢʘʟʘʣʠ ʨʦʩʪ ʥʘ 10% ʚ 2021 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ 

ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʤʤʝʨʮʠʶ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʚ ʤʠʨʝ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʤʠʨʝ (2015ï

2023 ʛʛ.) 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʛʨʘʬʠʢʝ ʦʪʨʘʞʝʥʘ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ 

ʛʨʫʟʦʚʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2023 ʛʦʜʳ. 

ɸʥʘʣʠʟ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝ-

ʨʝʚʦʟʦʢ ʜʦ 2019 ʛʦʜʘ. ɺ 2020 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʘʥʜʝʤʠʠ COVID-19, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʨʝ-

ʤʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʘʚʠʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʨʳʥʦʢ ʛʨʫʟʦʚʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʜʝʤʦʥʩʪʨʠ-

ʨʫʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʥʜʝʤʠʶ, ʦʙʲʝʤʳ ʛʨʫʟʦʧʝʨʝ-

ʚʦʟʦʢ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʘ ʚ ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʠʭ ʜʘʣɹ ʥʝʡʰʠʡ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʨʦʩʘ ʥʘ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʠ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘ-
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ʶʪ ʟʥʘʯʠʤʦʩʪʴ ʦʙʦʠʭ ʩʝʛʤʝʥʪʦʚ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʠʭ 

ʨʘʟʣʠʯʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʰʦʢʘʤ, ʪʘʢʠʤ ʢʘʢ ʧʘʥʜʝʤʠʷ. 

ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʦʪʨʘʩʣʴ ʧʨʦʰʣʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ, ʥʘʯʠʥʘʷ ʩ ʟʘʨʦʞʜʝʥʠʷ 

ʘʚʠʘʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʠ ʧʝʨʝʭʦʜʦʤ ʥʘ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ [2].  

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʜʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ 2020 ʛʦʜʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʦ-

ʢʨʘʱʝʥʠʝ ʥʘ 60%. ʅʝʩʤʦʪʨʷ ʥʘ ʢʨʠʟʠʩ, ʚʳʟʚʘʥʥʳʡ ʧʘʥʜʝʤʠʝʡ, ʛʨʫʟʦʚʳʝ ʧʝʨʝ-

ʚʦʟʢʠ ʧʦʢʘʟʘʣʠ ʨʦʩʪ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʤʤʝʨʮʠʶ, 

ʘ ʪʘʢʞʝ ʫʩʢʦʨʠʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩ-

ʩʦʚ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 ʈʦʩʩʪʘʪ. ʉʪʘʪʠʩʪʠʢʘ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʟʘ 2015ï2024 ʛʛ. URL: https://rosstat.gov.ru/ 

2 ʄʠʥʪʨʘʥʩ ʈʌ. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ ʥʘ 2022ï2030 ʛʦʜʳ. URL: 

https://mintrans.gov.ru/activity/development-strategy. 

 
ɽ.ʇ. ʄʘʣʝʚʠʯ, ʘʩʧ.; ɽ.ɸ. ʂʠʨʠʣʣʦʚʘ, ʜ.ʵ.ʥ., ʜʦʮ. 

 (ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓɽ ɿɸʂʋʇʂʀ ʀʅʅʆɺɸʎʀʁ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʉʋɺɽʈɽʅʀʊɽʊɸ 

 

ɺ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʠʣʝʥʠʷ 

ʚʥʝʰʥʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʈʦʩ-

ʩʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ï ʩʘʥʢʮʠʦʥʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʨʘʟʨʳʚ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ, ʜʝʬʠʮʠʪ ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ï ʪʨʝʙʫʶʪ ʘʢʪʠʚʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

[1, 2]. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ 

ʩʧʨʦʩ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɻʦʩʫʜʘʨʩʪʚʦ, ʷʚʣʷʷʩʴ ʢʨʫʧʥʝʡʰʠʤ ʟʘʢʘʟʯʠʢʦʤ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʢʦʤʤʝʨ-

ʮʠʘʣʠʟʘʮʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʩʦʟʜʘʚʘʷ ʦʩʥʦʚʫ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʟʘʢʫʧʢʘ ʠʥʥʦʚʘʮʠʡ (ɻɿʀ) ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʘ, ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʬʠʥʘʥʩʦʚʦʤ ʤʘʩʰʪʘʙʝ, ʥʦ ʠ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʠʮʠʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ [3]. 

ʂʦʥʮʝʧʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʠʥʥʦʚʘʮʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʧʝʨʝ-

ʩʝʯʝʥʠʠ ʪʝʦʨʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥʪʨʘʢʪʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʦʥʘ ʠʟʚʝʩʪʥʘ ʢʘʢ Public Procurement of Innovation (PPI) ʠ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʢʘʢ ʬʦʨʤʘ ʘʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ 
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ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʥʦʚʳʝ ʨʝʰʝʥʠʷ [4]. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ), ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ ʟʘʢʫʧʢʠ ʠʥʥʦʚʘʮʠʡ ʚʳʧʦʣʥʷʶʪ ʜʚʦʷʢʫʶ ʬʫʥʢʮʠʶ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʨʳʥʦʢ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

[5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɻɿʀ ʩʪʘʥʦʚʠʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘʮʠʦʥʘʣʥɹʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʟʘʢʘʟʯʠʢʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʩʧʨʦʩ 

ʠ ʩʪʘʥʜʘʨʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ɻɿʀ ʢʘʢ ʧʨʦʮʝʩʩʥʳʡ ʤʝ-

ʭʘʥʠʟʤ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʥʝʩʢʦʣʴʢʦ ʧʦʜʩʠʩʪʝʤ: ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ, ʠʥʩʪʠʪʫ-

ʮʠʦʥʘʣʴʥʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʮʠʬʨʦʚʫʶ. ʀʭ ʩʦʛʣʘʩʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʩʧʨʦʩʘ ʠ ʨʘʟʚʠʪʠʝ ʮʝʧʦʯʝʢ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ ʈʦʩʩʠʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʌʝ-

ʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 44-ʌɿ çʆ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, 

ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜè ʠ ʌʝ-

ʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 223-ʌɿ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʟʘʢʫʧʢʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʶʨʠ-

ʜʠʯʝʩʢʠʭ ʣʠʮ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1352 ʦʪ 11 ʜʝʢʘʙʨʷ 2014 ʛʦ-

ʜʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ ʟʘʢʫʧʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʠʤ-

ʧʦʨʪʦʟʘʤʝʱʘʶɦ ʝʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʩʦʟʜʘʥʳ 

ʧʦʨʪʘʣʳ ʠʥʥʦʚʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʦʨʪʘʣ ʠʥʥʦʚʘʮʠʡ ʄʦʩʢʚʳ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠʥʥʦʚʘʮʠʡ. ɺ ʨʘʤʢʘʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ (çʅʘʫʢʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳè, çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè, 

çʇʨʦʤʳʰʣʝʥʥʦʩʪʴè) ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʫʧʢʠ ʠʥʥʦʚʘʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʛʦʩʟʘʢʫʧʦʢ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ ï ʤʝʥʝʝ 3 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ [6]. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʟʘʢʫʧʦʢ: ʦʬʩʝʪʥʳʝ ʢʦʥʪʨʘʢʪʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʠʥʚʝʩʪʦʨʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʡ; ʢʦʥʪʨʘʢʪʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʂɾʎ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʩʪʴ ʨʝʰʝʥʠʷ; ʟʘʢʫʧʢʠ ʜʣʷ ʅʀʆʂʈ, ʢʦʛʜʘ ʟʘʢʘʟʯʠʢ ʠʥʠʮʠʠʨʫʝʪ ʩʦʟʜʘʥʠʝ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʟʘʢʫʧʦʢ ʩʪʘʣʢʠʚʘʝʪʩ̫  ʩ ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ: ʩʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ; ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʮʠʡ ʟʘʢʘʟʯʠʢʦʚ; ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʩʧʝʨʪʠʟʳ ʠ ʢʦʥʪʨʦʣʷ; ʨʠʩʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʧʨʠ ʚʳʙʦʨʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʟʘʢʫʧʢʠ ʯʘ-

ʩʪʦ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʫʩʪʦʡʯʠʚʳʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʦʙʷʟʘʪʝʣʴ-

ʩʪʚʘʤʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʧʨʠ-

ʷʪʠʡ-ʠʩʧʦʣʥʠʪʝʣʝʡ. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ ʧʝʨʝ-

ʦʩʤʳʩʣʝʥʠʷ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʠʥʥʦʚʘʮʠʡ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ ʠ ʢʘʢ ʤʝʭʘʥʠʟʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʦʢʘʟʳʚʘʪʴ ʜʦʣ-

ʛʦʩʨʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʨʘʠʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʝʨ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʠʪʫ-

ʮʠʦʥʘʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʟʘʢʫʧʢʘʤʠ. ɻʦʩ-

ʫʜʘʨʩʪʚʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʛʝʥʪʩʪʚʘ ʠʣʠ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʷ ʧʨʠ ʧʨʦʬʠʣʴʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠ-

ʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʦʨʜʠʥʘʮʠʶ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʟʘʢʫʧʦʢ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʧʨʦʩʘ. ɺʘʞʥʫʶ 

ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʝʪ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʚʷʟʘʪʴ ʮʝ-

ʣʠ ʧʨʦʤʳʰʣʝʥʥʦʡ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʆʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʝʛʦʜʥʷ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʜʝʡ-

ʩʪʚʠʡ, ʜʫʙʣʠʨʦʚʘʥʠʶ ʬʫʥʢʮʠʡ ʠ ʩʥʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥ-

ʪʳ, ʩʦʟʜʘʶʱʠʝ ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʟʘʢʘʟʯʠʢʦʚ ʢ ʚʳʙʦʨʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ɺ ʧʨʘʢʪʠʢʝ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʮʝʥʳ ʢʦʥʪʨʘʢʪʘ, ʪʦʛʜʘ ʢʘʢ ʦʮʝʥʢʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ï ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʩʪʘʝʪʩʷ ʥʘ ʧʝʨʠʬʝʨʠʠ. ɺʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI) ʜʣʷ ʟʘʢʘʟʯʠʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʜʦʣʶ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʟʘʢʫʧʦʢ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʦʚʠʟʥʫ ʨʝʰʝʥʠʡ ʠʣʠ ʵʬʬʝʢʪ ʠʤʧʦʨʪʦʟʘ-

ʤʝʱʝʥʠʷ, ʤʦʞʝʪ ʩʪʘʪʴ ʩʪʠʤʫʣʦʤ ʢ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʧʨʘʢʪʠʢʫ ʧʨʠʤʝ-

ʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʦʬʩʝʪʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʝ ʪʦʣʴʢʦ ʟʘʢʫʧʢʫ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʫʶ ʜʦʨʘʙʦʪʢʫ. 

ʊʨʝʪʴʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩ-

ʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʘʟʚʠʪʠʝ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠʥʥʦʚʘʮʠʡ, ʨʝʟʫʣʴʪʘʪr  ʅʀʆʂʈ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʘʟʯʠʢʦʚ, ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʪʘʢʠʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʠʥʪʝʛʨʠʨʦ-

ʚʘʪʴʩʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘʢʫʧʦʢ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʜʫʨ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʜʣʷ ʧʦʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʮʝʥʢʠ 

ʨʠʩʢʦʚ ʩʧʦʩʦʙʥʦ ʨʘʜʠʢʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ 

ʛʦʩʟʘʢʘʟʘ. 
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ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʩʧʝʨʪʥʦ-

ʦʮʝʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʲʝʢʪʠʚʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʩʪʠ ʠ ʦʮʝʥʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʟʘʢʫʧʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʝʛʦ-

ʜʥʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤ ʨʝʰʝʥʠʷʤ ʠ ʩʥʠʞʘʝʪ ʜʦʚʝʨʠʝ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʉʦʟʜʘʥʠʝ ʩʝʪʠ ʥʝʟʘʚʠʩʠ-

ʤʳʭ ʵʢʩʧʝʨʪʥʳʭ ʮʝʥʪʨʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʠʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ, ʧʦʚʳʩʠʪʴ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʟʜʝʩʴ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ, ʚʢʣʶ-

ʯʘʶʱʠʭ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʠʟʥʳ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʦʞʠʜʘʝʤʦʛʦ ʤʫʣʴ-

ʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʦʩʦʙʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʫʧʢʠ ʠʥʥʦʚʘʮʠʡ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚ ʜʝʡʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʠʥ-

ʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʧʨʦʩʘ, ʚʦʚʣʝʯʝʥʠʷ ʤʘʣʳʭ ʠ ʩʨʝʜ-

ʥʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʥʦʮʝʥʥʦʡ ʵʢʦ-

ʩʠʩʪʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʢʫʧʦʢ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʦʟʨʘʯʥʦ-

ʩʪʠ, ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʫʢʠ. 
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4 ɺʘʩʠʣʴʝʚʘ ʖ. ʉ., ʃʘʟʘʨʝʥʢʦ ʂ. ɺ. ʅʘʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ // ʈʝʛʠʦʥʘʣʴʥʘʷ ʠ ʦʪʨʘʩʣʝʚʘʷ ʵʢʦʥʦʤʠʢʘ. 2025. ˉ2. ʉ. 138-144.  

5 OECD Science, Technology and Innovation Outlook 2021. Paris: OECD Publishing. 2022. 176 p. 

6 ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʦʪʯʝʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ, ʘ ʪʘʢʞʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʶʨʠʜʠʯʝ-

ʩʢʠʭ ʣʠʮ ʟʘ III ʢʚʘʨʪʘʣ 2024 ʛ.  URL: https://minfin.gov.ru/ru/perfomance/contracts/purchases?id_57=309289-
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ʕ.ʈ. ʄʘʤʘʜʘʣʠʝʚʘ, ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ 

(ʀʥʩʪʠʪʫʪ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

 ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ) 

ʈɽɻʀʆʅɸʃʔʅʓɽ ɸʉʇɽʂʊʓ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ʋɿɹɽʂʀʉʊɸʅ 

 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʮʠʘʣʥɹʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦ-

ʢʦʣʝʥʠʡ. ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ, ʦʙʣʘʜʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ, ʢʫʣʴ-

ʪʫʨʥʳʤ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ 

ʩʪʨʘʪʝʛʠʠ ʚʳʩʪʫʧʘʝʪ ʫʯʝʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʨʝʛʠʦʥ 

ʩʪʨʘʥʳ ʠʤʝʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠ-

ʟʘʮʠʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɺʦʧʨʦʩʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ 

ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ, ʧʦʜʭʦʜʘʤʠ 

ʢ ʘʥʘʣʠʟʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʊʘʢ, ʢʘʟʘʭ-

ʩʪʘʥʩʢʠʝ ʫʯʝʥʳʝ ʄʝʜʝʫ ɸ., ɸʩʢʘʨʦʚʘ ʄ., ɾʘʢʫʧʦʚʘ ɸ., ɹʘʶʨʞʘʥ ʋ., ʂʣʫʛ ʍ. [1], 

ʠʩʩʣʝʜʫʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʥʜʝʢʩʥʳʡ ʤʝʪʦʜ, ʩʨʘʚʥʠʪʝʣʴʥʳ ʘʥʘʣʠʟ ʧʦ-

ʣʫʯʝʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠʥʪʝʛʨʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʤʦʜʝʣʴ çʨʝʛʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠè. ɸʚʪʦʨʳ 

ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʩʪʘʪʠʩʪʠʢʠ ʠ ʠʥʜʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷ-

ʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʪʝʢʫʱʠʝ ʜʠʩʙʘʣʘʥʩʳ, ʥʦ ʠ ʥʘʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. 

Tejada-Guti®rrez E.-L., Koloszko-Chomentowska Z., Fiore M., Spada A. [2] 

ʘʥʘʣʠʟʠʨʫʶʪ ʜʘʥʥʳʝ ʇʦʣʴʰʠ ʧʦ ʫʩʣʦʚʠʷʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʝʛʠʦʥʘʭ. ɸʚʪʦʨʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʠʤʝʥʥʦ ʘʣʛʦʨʠʪʤʳ, ʛʨʫʧʧʠʨʫʁ -

ʱʠʝ ʨʝʛʠʦʥʳ ʚ ʢʣʘʩʪʝʨʳ, ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʘʩʪʝ-

ʨʦʚ. ʇʦʩʪʨʦʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ ʠ ʢʘʨʪʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ 

ʇʦʣʴʰʠ ʧʦʟʚʦʣʠʣʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. 

Su§rez Roldan C., M®ndez Giraldo G.-A., L·pez Santana E. [3] ʘʥʘʣʠʟʠʨʫʶʪ 

ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴ-

ʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʙʣʝʤʳ ʟʘʥʷʪʦʩʪʠ, ʙʝʜʥʦʩʪʠ, ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʤʝʪʦʜʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʵʚʦʣʶʮʠʶ ʜʠʩʢʫʨʩʘ ʦ ʩʝʣʴʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʘ ʧʦ-

ʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʘʢʮʝʥʪ ʩʤʝʩʪʠʣʩʷ ʩ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ (ʟʘʥʷ-

ʪʦʩʪʴ, ʜʦʭʦʜʳ) ʢ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ï ʦʭʚʘʪʳʚʘʶʱʝʤʫ ʩʦʮʠʘʣʴ-

ʥʦʝ ʚʢʣʶʯʝʥʠʝ, ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʘʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 
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ɺ ʮʝʣʦʤ, ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʘʢʪʫʘʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʢʘʢ ʚʦʧʨʦʩʳ ʤʝʪʦ-

ʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

ʈʝʯʴ ʠʜʸʪ ʦ ʪʘʢʠʭ ʧʦʜʭʦʜʘʭ, ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʤʝʪʦʜʳ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʬʘʢʪʦʨʥʳʡ ʠ ʨʝʛʨʝʩʩʠ-

ʦʥʥʳʡ ʘʥʘʣʠʟ), ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘ ʙʘʟʝ ɻʀʉ, ʢʦʪʦʨʳʝ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ: ʵʢʩ-

ʧʝʨʪʥʳʝ ʦʧʨʦʩʳ, ʠʥʪʝʨʚʴʶ ʩ ʤʝʩʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, 

SWOT- ʠ PEST-ʘʥʘʣʠʟʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʩʦʮʠʘʣʴʥʳʡ ʠ ʠʥʩʪʠʪʫ-

ʮʠʦʥʘʣʥɹʳʡ ʢʦʥʪʝʢʩʪ. 

ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʘʩʧʝʢʪʳ: ʵʢʦʥʦʤʠʯʝʩʢʠʡ (ʩʪʨʫʢʪʫʨʘ ʠ ʜʠʚʝʨ-

ʩʠʬʠʢʘʮʠʷ ʵʢʦʥʦʤʠʢʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʴ), ʩʦʮʠʘʣʴʥʳʡ (ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʠ ʜʦʭʦʜʦʚ, ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʶ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦʝ ʨʘ-

ʚʝʥʩʪʚʦ), ʵʢʦʣʦʛʠʯʝʩʢʠʡ (ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ), ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʫʯʘʩʪʠʝ ʤʝʩʪʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ, ʥʘʣʠʯʠʝ ʩʪʨʘʪʝʛʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ). ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʠʟ-

ʤʝʨʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʥʠʤʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʙʫʜʫʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡ-

ʯʠʚʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʠ ʨʘʟʚʠʪʠʝ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ, ʩʦʟʜʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʪʴ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ɺʘʞʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʩʳʨʴʝʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʢʨʝʧʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʦʮʠʘʣʥɹʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʧʨʦʧʦʨʮʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʳ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʦʩʪʘ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʫʨʦʚʥʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʚʝ-

ʩʪʠʮʠʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɻʨʫʧʧʠʨʦʚʢʘ ʨʝʛʠʦʥʦʚ ʧʦ ʠʥʜʝʢʩʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ1 

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ 

ʩʪʘʪʠʩʪʠʢʝ. 

 

ɺ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠ-

ʩʪʘʥʘ ʛ. ʊʘʰʢʝʥʪ, ʥʘʨʷʜʫ ʩ ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩ 

ʚʳʩʦʢʠʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʨʠʩ.). 

ʇʦʢʘʟʘʪʝʣʠ ʛ. ʊʘʰʢʝʥʪʘ ʚ 3,8 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʥ-

ʜʝʢʩʫ (ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  ɺ ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʦʜʥʦʤ ʠʟ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʜʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ 16,4%, ʜʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɺʈʇ ʦʙʣʘʩʪʠ 76,3%), ʚ ʵʪʠ 

ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʚʝʩʪʠʮʠʡ. 

ɸʥʘʣʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʟʘ 2020-2024 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʩʪʨʘʥʝ, ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʠ ʜʦʩʪʠʞʝʥʠʶ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢ: 

- ʧʦʢʘʟʘʪʝʣʠ ɺʈʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʥʘʙʣʶʜʘʶʪ-

ʩʷ ʚ ʛ. ʊʘʰʢʝʥʪʝ, ʅʘʚʦʠʡʩʢʦʡ ʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʷʭ; 

- ʫʚʝʣʠʯʝʥʠʝ ʚʢʣʘʜʘ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɺʈʇ ʈʝʩ-

ʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ; 

- ʚ ʩʪʨʫʢʪʫʨʝ ɺɺʇ ʨʝʩʧʫʙʣʠʢʠ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʜʦʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʧʦ 

ʛ. ʊʘʰʢʝʥʪʫ (ʩ 16,1% ʚ 2020 ʛ. ʜʦ 19,3% ʚ 2024 ʛ.). 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʛʠʦʥʳ ʋʟʙʝʢʠʩʪʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠ-

ʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʶ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʝʛʠʦʥʳ-ʣʠʜʝʨʳ ʠʤʝʶʪ ʨʘʟʚʠʪʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʚʳʩʦʢʠʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʙʠʟ-

 
1 ʀʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʨʘʩʩʯʠʪʘʥ ʘʚʪʦʨʦʤ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ɺʈʇ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʩʣʫʛ, ʠʥʚʝʩʪʠʮʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʦʟʥʠʯʥʦʡ ʠ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ  
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ʥʝʩ-ʩʨʝʜʫ, ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʩʪʘʶʱʠʝ ʨʝʛʠ-

ʦʥʳ ʦʛʨʘʥʠʯʝʥʳ ʥʠʟʢʠʤ ʜʦʭʦʜʦʤ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʩʣʘʙʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʥʘʩʝʣʝʥʠʷ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʝ. 

ʋʟʙʝʢʠʩʪʘʥ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʝʢʪʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʎʋʈ). ɸʥʘʣʠʟ ʪʝʢʫ-

ʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʝʜʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦʢʘʟʳʚʘʝʪ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ, 

ʪʘʢ ʠ ʦʙʣʘʩʪʠ, ʪʨʝʙʫʶʱʠʝ ʜʘʣʴʥʝʡʰʠʭ ʫʩʠʣʠʡ. ʉʨʝʜʠ ʥʝʢʦʪʦʨʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʎʋʈ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ʎʋʈ 1. ʉʦʢʨʘʱʝʥʠʝ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ: ʋʟʙʝʢʠʩʪʘʥ ʜʦʩʪʠʛ ʟʥʘʯʠʪʝʣʴʥʦ-

ʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʦʢʨʘʱʝʥʠʠ ʙʝʜʥʦʩʪʠ. ʇʦ ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ ʫʨʦʚʝʥʴ 

ʙʝʜʥʦʩʪʠ ʩʥʠʟʠʣʩʷ ʩ 30,4% ʚ 2015 ʛ. ʜʦ 8,9% ʚ 2023 ʛ.  ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʙʦʨʴʙʳ ʩ ʙʝʜʥʦʩʪʴʶ. 

ʎʋʈ 4. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʦʭʚʘʪʘ 

ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ï ʩ 27,7% ʚ 2017 ʛ. ʜʦ 74,6% ʚ 2023 ʛ.  ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʩʪʘʪʠʩʪʠʢʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 5186 ʜʦ 

35973 ʚ 2017-2023 ʛʛ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ ʠ ʢʚʦʪʳ ʧʨʠʝʤʘ. ɺʥʝʜʨʝʥʳ ʙʶʜʞʝʪʥʳʝ ʢʚʦʪʳ ʜʣʷ ʜʝʚʫʰʝʢ ʧʨʠ ʧʦʩʪʫʧʣʝ-

ʥʠʠ ʚ ʚʫʟʳ. 

ʎʋʈ 5. ɻʝʥʜʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ: ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʞʝʥɦ ʠʥ-

ʩʝʥʘʪʦʨʦʚ ʠ ʞʝʥʱʠʥ-ʜʝʧʫʪʘʪʦʚ ʚ ʧʘʨʣʘʤʝʥʪʝ. ɼʦʣʷ ʞʝʥʱʠʥ ʥʘ ʨʫʢʦʚʦʜʷɦ ʠʭ 

ʜʦʣʞʥʦʩʪʷʭ ʚʳʨʦʩʣʘ ʩ 26,6% ʚ 2019 ʛ. ʜʦ 29,2 ʚ 2023 ʛ.  

ʎʋʈ 7. ʋʩʪʦʡʯʠʚʘʷ ʠ ʥʘʜʝʞʥʘʷ ʵʥʝʨʛʠʷ: ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʜʦʩʪʫʧ 

ʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʦʩʪʘʚʣʷʝʪ 100%. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʪʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʩ 94,5% ʚ 2015 ʛ. ʜʦ 99,6% ʚ 2023 ʛ.). 

ʎʋʈ 11. ʋʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ: ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʨʘʟ-

ʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʩʠʨʫʶʪ ʵʣʝʢ-

ʪʨʦʙʫʩʳ, ʘʚʪʦʙʫʩʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʞʠʞʝʥʥʦʤ ʛʘʟʝ, ʘ ʪʘʢʞʝ ʘʚʪʦʙʫʩʳ ʩʚʝʨʭ-

ʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ. ɺʳʨʦʩ ʠʤʧʦʨʪ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʩ ʙʝʥʟʠʥʦʚʳʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ.     

ʎʋʈ 13. ɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ: ʧʨʠʥʷʪʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʧʦ 

ʙʦʨʴʙʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʋʟʙʝʢʠʩʪʘʥ ʘʢʪʠʚʥʦ ʨʘʟʚʠ-

ʚʘʝʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʷ ʩʦʣʥʝʯʥʫʶ ʠ ʚʝʪʨʦʚʫʶ ʵʥʝʨ-

ʛʝʪʠʢʫ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʫʤʝʥʴʰʝ-

ʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʚʳʙʨʦʩʦʚ.  

ɺ ʮʝʣʦʤ, ʋʟʙʝʢʠʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʚʝʨʜʫʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʜʦʩʪʠʞʝ-

ʥʠʶ ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 2030 ʛʦʜʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʫʩʠʣʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʟʚʠʪʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʢʣʶʯʘ-

ʶʱʘʷ ʥʘʮʠʦʥʘʣʠʟʘʮʠʶ ʎʋʈ, ʠʭ ʠʥʪʝʛʨʘʮʠʶ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʥʠʝ ʤʝ-

ʭʘʥʠʟʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦ, ʩʦʟʜʘʝʪ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʋʟʙʝʢʠ-

ʩʪʘʥʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʫʯʠʪʳ-

ʚʘʶʱʝʡ ʧʨʠʨʦʜʥʦʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʘʥʳ. ʇʨʝʦʜʦ-

ʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʦʮʠʘʣʴ-

ʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʧʘʨʪʥʝʨʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʋʟʙʝʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʥʦ ʠ ʚʢʣʘʜʦʤ ʚ ʜʦʩʪʠʞʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʈɽʀʅɾʀʅʀʈʀʅɻ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

ɸɼɸʇʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀɽʄ ʇʈɽɼʇʈʀʗʊʀʁ 

ʅɽʌʊɽɻɸɿʆɺʆɻʆ ʄɸʐʀʅʆʉʊʈʆɽʅʀʗ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʩʨʝʜʝ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʩʘʥʢʮʠʦʥʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʨʦʩʪʦʤ ʩʪʦʠʤʦʩʪʠ ʨʝʩʫʨʩʦʚ, ʥʘʨʫʰʝʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦ-

ʯʝʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʦʙʦʩʪʨʷʶʪ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʥʦʚʳʭ ʧʦʜʭʦʜʘʭ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥ-

ʥʳʝ ʥʘ ʞʝʩʪʢʠʭ ʨʝʛʣʘʤʝʥʪʘʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ [1]. ɺ ʦʪʚʝʪ ʥʘ ʵʪʠ ʚʳʟʦʚʳ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʦʜʭʦʜʳ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʜʠʢʘʣʴʥʦʝ ʧʝ-

ʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʠ ʠʥʞʠʥʠʨʠʥʛʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ. ʀʭ ʩʠʥʪʝʟ ʬʦʨ-

ʤʠʨʫʝʪ ʦʩʥʦʚʫ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʮʝʣʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʞʝʥʝʨʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʯʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʩʣʠ [2]. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝ-

ʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʚ ʩʨʝʜʥʝʤ 50-60%); ʟʘ-

https://doi.org/10.3390/su17136020
https://doi.org/10.3390/su15054368
https://doi.org/10.1016/j.heliyon.2023.e17555
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ʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ; ʥʠʟʢʘʷ ʮʠʬʨʦʚʘʷ ʟʨʝʣʦʩʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʠʩʪʝʤ; ʥʝʨʘʟʚʠʪʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʮʝʩʩʥʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ 

ʠ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [3]. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʪʝʨʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʪʨʝʙʫʝʪʩʷ ʩʠʩʪʝʤʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʛʠʙʢʦʩʪʠ, ʧʨʦʟʨʘʯʥʦ-

ʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʘʜʘʧʪʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ 

ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʢʦʥʪʨʘʢʪʥʳʭ ʚʳʟʦʚʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʩʪʘʣʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʩʣʫʯʘʠ 

ʧʝʨʝʩʤʦʪʨʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʫʞʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʠʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ EPC/EPCM-ʧʨʦʝʢʪʦʚ, 

ʛʜʝ ʥʘʯʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʯʘʩʪʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʨʘʟʤʳʪʦ, ʘ ʟʘʪʝʤ ʫʪʦʯʥʷʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʥʝʥʠʷ. ʕʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ, ʧʦʚʪʦʨʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʟʘʛʨʫʟʢʠ [4]. ʅʝʫʩʪʦʡʯʠʚʳʝ ʛʨʘʬʠʢʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʦʚ ʬʦʨʤʠʨʫʶʪ çʵʬ-

ʬʝʢʪ ʛʦʨʢʠè - ʢʦʛʜʘ ʪʦ ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ ʤʦʱʥʦʩʪʝʡ, ʪʦ ʥʘʩʪʫʧʘʝʪ ʠʭ ʥʝʜʦʟʘ-

ʛʨʫʟʢʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʅʘ ʬʦʥʝ ʜʘʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʢʦʥʪʨʘʢʪʥʳʭ ʨʠʩʢʦʚ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʡ ʫʩʣʦʞʥʝʥʠʝʤ ʜʦʛʦʚʦʨʥʳʭ ʩʭʝʤ, ʩʞʘʪʳʤʠ ʩʨʦʢʘʤʠ ʠʩʧʦʣʥʝʥʠʷ ʠ 

ʫʞʝʩʪʦʯʝʥʠʝʤ ʩʘʥʢʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [5]. ɿʘʢʘʟʯʠʢʠ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʝ 

ʥʝʬʪʝʛʘʟʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʩʝ ʯʘʱʝ ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʨʳʚʳ 

ʩʨʦʢʦʚ ʥʘ ʧʦʜʨʷʜʯʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʥʝ ʢʦʤʧʝʥʩʠʨʫʷ ʟʘʜʝʨʞʢʠ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʦʧʣʘʪʝ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʮʝʥ ʥʘ ʤʘʪʝʨʠʘʣʳ, ʣʦ-

ʛʠʩʪʠʢʫ, ʢʫʨʩ ʚʘʣʶʪ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʢʦʥʪʨʘʢʪʘʭ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʨʘʩʯʝʪʘ ʩʪʦ-

ʠʤʦʩʪʠ ʩʝʨʴʝʟʥʦ ʧʦʜʨʳʚʘʝʪ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɺʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʤʦʜʫʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʟʘʢʘʟ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʵʬʬʝʢʪ ʤʘʩʰʪʘʙʘ ʠ ʫʥʠʬʠʢʘʮʠʠ [6].  

ʂʦʥʮʝʧʮʠʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʫʣʫʯʰʝʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ [7, 8]. ʀʥʞʠʥʠʨʠʥʛ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʭʚʘʪʳʚʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʤʘʰʠ-

ʥʦʩʪʨʦʝʥʠʷ ʵʪʠ ʜʚʘ ʧʦʜʭʦʜʘ ʦʙʨʘʟʫʶʪ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʫʶ ʤʝʪʦʜʦʣʦʛʠʶ: ʠʥ-

ʞʠʥʠʨʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠʟʤʝʥʝʥʠʡ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ); ʨʝʠʥʞʠʥʠʨʠʥʛ ʟʘʜʘʝʪ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʧʝʨʝʩʪʨʦʡʢʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ, 

ʚʥʝʜʨʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ). ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʜʭʦ-
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ʜʦʚ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ [9]. 

ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʜʦʣʞʝʥ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʝ-

ʛʦ ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʣʦʢʘ: ʧʨʦʮʝʩʩʥʦ-ʠʥʞʝʥʝʨʥʳʡ, ʢʦʥʪʨʦʣʣʠʥʛʦʚʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʢʦ-ʮʠʬʨʦʚʦʡ. ʇʨʦʮʝʩʩʥʦ-ʠʥʞʝʥʝʨʥʳʡ ʙʣʦʢ ï ʘʥʘʣʠʟ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

(CAD/CAM/CAE, PLM). ʂʦʥʪʨʦʣʣʠʥʛʦʚʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʙʣʦʢ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʭʦʜʘ ʨʝʠʥʞʠʥʠʨʠʥʛʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʦʪʢʣʦʥʝʥʠʡ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ. ʕʢʦʥʦʤʠʢʦ-ʮʠʬʨʦʚʦʡ ʙʣʦʢ 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ERP- ʠ BI-ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, ʟʘʪʨʘʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʳʭ, ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʬʫʥʢʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʟʜʘʚʘʷ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʤʧʦʨʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʥʞʠʥʠʨʠʥʛ 

ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʆʜʥʘʢʦ 

ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʥ ʥʝ ʜʘʝʪ ʧʦʣʥʦʛʦ ʵʬʬʝʢʪʘ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʠʭ ʩʦʯʝʪʘʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʵʪʘʧʳ: ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʮʝʩʩʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ; ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʣʠʥʛʘ; 

ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʬʦʨʤʠʨʫʝʪ ʤʝ-

ʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʮʠʬʨʦʚʫʶ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʉʠʩʪʝʤʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨ-

ʥʠʟʘʮʠʠ, ʥʦ ʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʬʦʨʤʠʨʫʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝ-

ʨʝʥʠʪʝʪʘ.  
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(ʌɻɹʆʋ ɺʆ çʍʊʋè ʛ. ɻʝʥʠʯʝʩʢ) 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ, ʆʎɽʅʂɸ ʀ ʅʀɺɽʃʀʈʆɺɸʅʀɽ ʇʈɽɼʇʈʀ-

ʅʀʄɸʊɽʃʔʉʂʀʍ ʈʀʉʂʆɺ ɺ ʅɽʉʊɸʎʀʆʅɸʈʅʆʁ ʕʂʆʅʆʄʀʂɽ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʭ 

ʚʠʜʦʚ ʠ ʩʫʱʥʦʩʪʠ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʳʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞ-

ʥʦʩʪʠ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠʭ ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʶʪ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ ʠ ʧʦʨʦʡ ʧʨʦʪʠʚʦʨʝʯʠʚʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ, ʩʫʙʲʝʢʪʳ ʵʢʦʥʦʤʠʢʠ, ʛʨʫʧ-

ʧʠʨʦʚʢʘ, ʦʮʝʥʢʘ, ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʤʠʥʠʤʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʵʢʦʥʦʤʠʢʘ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ, ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʦʙʦʩʥʦʚʘ-

ʥʠʝ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʠʟʙʝʞʘʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʝ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʚʣʠʷʥʠʷ ʨʠʩʢʦʚ ʥʘ ʭʦʟʷʡ-

ʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʦʪʨʘʩʣʝʚʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [1]. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ ʪʨʝʙʫʝʪʩʷ ʩʠ-

ʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʯʝʪʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ. ʅʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʠʩʫʱʠ ʧʣʦʭʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ: ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʙʘʥʢʘ ʈʦʩʩʠʠ, ʯʘʩʪʦʝ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʨʦʩʪ ʄʈʆʊ ʧʦ ʵʢʩʧʦʥʝʥʪʝ, ʵʚʦʣʶʮʠʷ 

ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 
ʀʩʪʦʯʥʠʢ: https://cbr.ru/hd_base/KeyRate  
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ɹʘʥʢʘ ʈʦʩʩʠʠ ʚ 2013-2025ʛʛ., % 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʝʣʠʯʠ-

ʥʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʨʠʩʢʘ. ɺ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ ʩʪʘʚʢʠ ʢʘʧʠʪʘʣʠʟʘʮʠʠ, 

NPV, IRR, ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʣʝʞʠʪ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʮʝʥʪʨʦʙʘʥʢʘ. ɼʘʞʝ ʙʝʛʣʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʛʨʘ-

ʬʠʢ, ʦʪʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʨʝʜʥʝ- ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʀ 

ʚʦʧʨʦʩ ʥʝ ʚ ʚʝʣʠʯʠʥʝ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ, ʘ ʚ ʘʤʧʣʠʪʫʜʝ ʝʝ ʢʦʣʝʙʘʥʠʡ ʜʘʞʝ ʚ ʨʘʤ-

ʢʘʭ ʦʜʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ. ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʠʥʜʠʢʘʪʦʨʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ 

ʬʠʥʘʥʩʦʚʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦ-

ʥʦʤʠʢʝ, ʩʪʘʥʦʚʷʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʦʣʝʟʥʳʤʠ ʚ ʧʨʘʢʪʠʢʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʜʣʷ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ [2]. 

ɺʝʩʦʤʦʡ ʜʝʪʝʨʤʠʥʘʥʪʦʡ, ʚʣʠʷʶʱʝʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʢʦʛʦ ʨʠʩʢʘ, ʷʚʣʷʝʪʩʷ ʥʘʣʦʛʦʚʦʝ ʙʨʝʤʷ ʥʘ ʙʠʟʥʝʩ.  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʅɼʌʃ ʚ 2021-2023ʛʛ, % 
ɺʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ, % 

2021 2022 2023 

ɺʉɽɻʆ 10,4 10,7 12,0 

ʉʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ 4,7 4,1 4,6 

ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 40,4 42,2 43,5 

ʆʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 7,4 6,8 8,9 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʵʥʝʨʛʠʠ 6,9 6,7 7,7 

ɺʦʜʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ 9,0 9,6 9,4 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 10,1 11,1 13,0 

ʊʦʨʛʦʚʣʷ ʠ ʨʝʤʦʥʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 2,8 3,7 4,1 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʪʠʥʠʮ ʠ ʦʙʱʝʧʠʪʘ 9,0 9,6 9,2 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 6,0 5,3 7,0 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʚʷʟʠ 14,7 14,8 17,2 

ʆʧʝʨʘʮʠʠ ʩ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ 21,8 21,0 19,9 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ 18,2 16,4 17,8 
ʀʩʪʦʯʥʠʢ: https://www.26-2.ru/art/356957-nalogovaya-nagruzka-v-godu-izmenilas-skachayte-aktualnuyu-tablitsu-ot-

fns 

 

ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʅʂ ʈʌ ʟʘʜʝʢʣʘʨʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʚ 

ʪ.ʯ.: ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʥʝʡʪʨʘʣʴʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ, 

ʥʘʩʢʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʙʣʶʜʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʜʦʥʘʩʪʨʦʡʢʠ 

ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʈʌ. 

ʇʨʠʥʮʠʧ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʊʦʣʴʢʦ ʚ ʪʝʢʫʱʝʤ 2025 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʥʘʣʦʛʦʚʦʡ 

ʨʝʬʦʨʤʳ ʧʝʨʝʩʤʦʪʨʝʥʳ ʣʠʤʠʪʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʋʉʅ, ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʧʨʦ-

ʛʨʝʩʩʠʚʥʘʷ ʰʢʘʣʘ ʅɼʌʃ, ʩ 20 ʜʦ 25% ʫʚʝʣʠʯʝʥʘ ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ 

ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʪʤʝʥʝʥʘ ʥʫʣʝʚʘʷ ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʜʣʷ IT-ʢʦʤʧʘʥʠʡ, 

ʚʚʝʜʸʥ ʬʝʜʝʨʘʣʴʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʥʘʣʦʛʦʚʳʡ ʚʳʯʝʪ, ʫʚʝʣʠʯʝʥ ʧʦʚʳʰʘʶ-

ʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʘʩʭʦʜʘʤ ʥʘ ʅʀʆʂʈ. ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʧʨʘʚʠʣʘʤ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʣʦʛʠ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʧʨʠ-
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ʭʦʜʠʪʩʷ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʩʝʙʝʩʪʦʠʤʦ-

ʩʪʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ [2]. 

ʋʜʦʙʩʪʚʦ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʠ ʘʫʜʠʪʦʨʩʢʠʭ ʠ ʢʦʥʩʘʣ-

ʪʠʥʛʦʚʳʭ ʬʠʨʤ, ʚʦʟʛʣʘʚʣʷʝʤʳʭ ʢʦʤʧʘʥʠʝʡ PricewaterhouseCoopers International 

Limited (PwC), ʚ ʨʝʡʪʠʥʛʝ ʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʤʠʨʘ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 134-ʝ ʤʝʩʪʦ. 

ɹʠʟʥʝʩ ʚ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʪʨʘʪʠʪ ʥʘ ʫʧʣʘʪʫ ʥʘʣʦʛʦʚ 56 ʨʘʙʦʯʠʭ ʜʥʝʡ. 

ʕʢʦʥʦʤʠʯʥʦʩʪʴ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʝʱʝ ʰʦʪʣʘʥʜʩʢʠʤ ʵʢʦ-

ʥʦʤʠʩʪʦʤ ɸ. ʉʤʠʪʦʤ ʠ ʦʟʥʘʯʘʝʪ ʨʘʟʫʤʥʦʩʪʴ ʟʘʪʨʘʪ ʧʦ ʩʙʦʨʫ ʥʘʣʦʛʦʚ. ʆʜʥʘʢʦ 

ʠʟʜʝʨʞʢʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʫʭʛʘʣʪʝʨʠʠ, ʚʝʜʝʥʠʶ ʙʫʭʫʯʝʪʘ, 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝ-

ʣʷʤ ʫʧʨʦʱʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ ʠ ʣʦʞʘʪʩʷ ʚʝʩʦʤʳʤ ʙʨʝʤʝʥʝʤ ʜʣʷ ʙʠʟʥʝʩʘ. 

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʣʦʩʢʘʷ ʰʢʘʣʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʧʨʠ ʚʩʝʭ ʝʝ ʥʝʜʦʩʪʘʪʢʘʭ, 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʯʝ ʩʦʙʠʨʘʪʴ ʥʘʣʦʛʠ ʠ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʠʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʝ. 

ʅʝʡʪʨʘʣʴʥʦʩʪʴ. ɺ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʣʶʯʝʚʦʛʦ 

ʧʨʠʥʮʠʧʘ ʥʝʡʪʨʘʣʴʥʦʩʪʠ ʅɼʉ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʧʦ ʅɼʉ [4]. 

ʅʘ ʬʦʥʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʜʘʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʨʠʩʢʘ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʠ ʦʧʪʠ-

ʤʠʟʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʦʪ ʵʪʦʛʦ ʥʝ ʢʨʝʧʥʝʪ. 

ʉʣʘʙʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʦʩʪʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʮʝʥ ʥʘ ʨʝʩʫʨʩʳ: ʯʝʣʦʚʝʯʝ-

ʩʢʠʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ. 

ʆʙʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʩʪʦʨʦʞʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʢʨʘʪʥʳʡ 

ʨʘʟʨʳʚ ʚ ʨʘʟʤʝʨʘʭ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʦ ʦʪʨʘʩʣʷʤ, ʨʝʛʠʦʥʘʤ ʠ ʜʦʣʞʥʦʩʪʷʤ, ʨʦʩʪ 

ʄʈʆʊ ʧʦ ʵʢʩʧʦʥʝʥʪʝ (ʨʠʩʫʥʦʢ 3) ʧʨʠʚʝʣʠ ʢ ʦʭʣʘʞʜʝʥʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

ʪʨʫʜʘ ʚ 2025 ʛʦʜʫ. ʄʝʜʠʘʥʥʘʷ ʟʘʨʧʣʘʪʘ ʢ ʩʝʨʝʜʠʥʝ 2025 ʛʦʜʘ ʜʦʩʪʠʛʣʘ 66,2 ʪʳ-

ʩʷʯʠ ʨʫʙʣʝʡ ʧʨʠ ʩʨʝʜʥʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʯʠʩʣʝʥʥʦʡ - 103,2 ʪʳʩ. ʨʫʙʣʝʡ. ɺ ʦʪ-

ʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ ʩʘʤʘʷ ʜʦʨʦʛʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʩʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ 

- 108729 ʨʫʙ.), ʪʦʨʛʦʚʣʝ (90676 ʨʫʙ.) ʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ (91419 ʨʫʙ.). ʉʘʤʘʷ ʜʝʰʝ-

ʚʘʷ ï ʚ ʦʙʨʘʟʦʚʘʥʠʠ (57447 ʨʫʙ.) ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʈʉʇʇ, ʧʷʪʘʷ ʯʘʩʪʴ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʙʠʨʘʝʪʩʷ ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʝʨʩʦʥʘʣ, ʯʪʦ ʚʜʚʦʝ 

ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʦʙʨʝʣʠ ʩʪʨʫʢʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʟʢʠʡ ʨʦʩʪ ʠʟʜʝʨʞʝʢ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʚ 

ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦʙʘʚʠʣ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʦʮʝʥʢʝ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ. 

ɺʳʩʦʢʘʷ ʫʯʝʪʥʘʷ ʩʪʘʚʢʘ ʮʝʥʪʨʦʙʘʥʢʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʥʘ ʬʠʥʘʥʩʦʚʳʭ 

ʨʳʥʢʘʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʟʚʘʣʠ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩ-

ʣʠ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʘʜʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʩʪʘʣʴ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʘʭ. ʉʦʢʨʘʱʘʶʪʩʷ ʟʘʢʫʧʢʠ ʢʨʫʧʥʳʭ ʧʘʨʪʠʡ ʤʝʪʘʣʣʘ, ʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝ 

ʙʦʣʴʰʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝʙʦʣʴʰʠʝ ʦʧʝʨʘʪʠʚʥʳʝ ʧʦʩʪʘʚʢʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦ-

ʝʢʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 2025 ʛʦʜʘ ʩʧʨʦʩ ʥʘ ʤʝʪʘʣʣ ʚ ʈʦʩʩʠʠ ʩʦ-

ʢʨʘʪʠʣʩʷ ʥʘ 14,9 % (ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 25%) ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘ-

ʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 2024 ʛʦʜʘ. ʂʘʢ ʠʪʦʛ: ʩʪʦʠʤʦʩʪʴ ʛʦʨʷʯʝʢʘʪʘʥʥʦʛʦ ʨʫʣʦʥʘ 

ʩʥʠʟʠʣʘʩʴ ʜʦ ʫʨʦʚʥʷ 35,8 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʪʦʥʥʫ. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʤʝʪʘʣʣʫʨʛʠ 
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ʚʦʟʣʘʛʘʶʪ ʥʘʜʝʞʜʳ ʥʘ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʩʪʘʣʠ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʩʫʜʦʩʪʨʦʝʥʠʷ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʜʦʨʦʞʥʦʡ ʪʝʭʥʠʢʠ. 

 

 
ʀʩʪʦʯʥʠʢ: https://nalog-nalog.ru/posobiya/posobie_po_vremennoj_netrudosposobnosti_bolnichnyj/velichina-

mrot-v-rossii-tablica 
ʈʠʩʫʥʦʢ 3 ï ʈʦʩʪ ʄʈʆʊ ʚ ʈʦʩʩʠʠ ʚ 2021-2026ʛʛ, ʨʫʙ. 

 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ ʚʪʦʨʦʛʦ ʧʦʣʫʛʦʜʠʷ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʮʝʥ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 10ï20%. ʄʘʩʰʪʘʙʳ ʨʦʩʪʘ ʚʘʨʴʠʨʫʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ. ʃʠʜʝʨʘʤʠ ʨʦʩʪʘ ʩʪʘʥʫʪ ʈʷʟʘʥʩʢʘʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ, ʏʝ-

ʣʷʙʠʥʩʢʘʷ ʉʚʝʨʜʣʦʚʩʢʘʷ ʠ ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʠ. ɼʠʘʧʘʟʦʥ ʧʨʠʨʦʩʪʘ ʩʪʦʠʤʦ-

ʩʪʠ ʩʦʩʪʘʚʠʪ 0,8ï1,6 ʨʫʙ/ʢɺʪĿʯ, ʯʪʦ ʦʢʘʞʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʵʥʝʨʛʦʸʤʢʠʭ ʦʪʨʘʩʣʷʭ. 

ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʠ ʪʦʧʣʠʚʥʳʡ ʢʨʠʟʠʩ ʚ ʩʪʨʘʥʝ, ʨʘʟʨʘʟʠʚʰʠʡʩʷ ʚ ʩʝʥ-

ʪʷʙʨʝ 2025 ʛʦʜʘ - ʦʧʪʦʚʳʝ ʮʝʥʳ ʚʳʨʦʩʣʠ ʥʘ 35%. ɺ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʦʠʤʦʩʪʴ 

ʜʠʟʪʦʧʣʠʚʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 100 ʨʫʙʣʷʤ ʟʘ ʢʠʣʦʛʨʘʤʤ. ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ 

ʫʛʨʦʞʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʨʳʚʫ ʫʙʦʨʦʯʥʦʡ 

ʢʘʤʧʘʥʠʠ ʠ ʩʝʚʘ ʦʟʠʤʳʭ. ɸʛʨʘʨʠʠ ʦʙʝʩʧʦʢʦʝʥʳ, ʯʪʦ ʚʦʟʥʠʢʰʠʝ ʩʣʦʞʥʦʩʪʠ ʧʨʝ-

ʧʷʪʩʪʚʫʶʪ ʟʘʚʝʨʰʝʥʠʶ ʪʝʢʫʱʝʛʦ ʩʝʟʦʥʘ, ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʤʫ ʛʦʜʫ ʠ ʥʝ ʩʦʜʝʡʩʪʚʫʶʪ ʚʳʧʦʣʥʝʥʠʶ ʢʨʝʜʠʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʟʣʠʰʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ. ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʦʪʯʝʪʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʠ-

ʚʦʜʠʪ ʢ ʨʦʩʪʫ ʥʝʢʦʥʬʦʨʤʥʳʭ ʟʘʪʨʘʪ. ʊʘʢ ʆʆʆ ʦʙʷʟʘʥʦ ʩʜʘʚʘʪʴ ʦʪʯʸʪʳ, ʜʘʞʝ 

ʝʩʣʠ ʥʝ ʚʝʜʸʪ ʜʝʷʪʝʣʴʥʦʩʪʴ: ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʸʪʥʦʩʪʴ, ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʪʯʸʪ-

ʥʦʩʪʴ, ɼʝʢʣʘʨʘʮʠʷ ʧʦ ʅɼʉ, ɼʝʢʣʘʨʘʮʠʷ ʧʦ ʥʘʣʦʛʫ ʥʘ ʧʨʠʙʳʣʴ, ɼʝʢʣʘʨʘʮʠʷ ʧʦ 

ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ, ɼʝʢʣʘʨʘʮʠʷ ʧʦ ʋʉʅ, ɼʝʢʣʘʨʘʮʠʷ ʧʦ ɽʉʍʅ, ɺʦʜʥʳʡ 

ʥʘʣʦʛ, ʈʘʩʯʸʪ ʧʦ ʩʪʨʘʭʦʚʳʤ ʚʟʥʦʩʘʤ, ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠ-

ʯʝʩʢʠʭ ʣʠʮʘʭ, 6-ʅɼʌʃ, ɽʌʉ-1. 

ʇʨʦʮʝʩʩ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʠʭ ʘʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦ-

ʤʠʢʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʝʝ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʬʠʥʘʥʩʦʚʦʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ: 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʫʨʘʚʥʝʥʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ 

ʨʠʩʢʘ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʵʤʧʠʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦ-

ʛʦ ʧʦʟʥʘʥʠʷ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʝ ʯʫʪʴʝ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

2025-ʛʦ çʩʤʝʨʪʥʦʩʪʴ ʙʠʟʥʝʩʘè ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣʘ ʝʛʦ çʨʦʞʜʘʝʤʦʩʪʴè. ɿʘ 

ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʚ ʈʦʩʩʠʠ ʦʪʢʨʳʣʦʩʴ ʦʢʦʣʦ 95 ʪʳʩ. ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʘ 

ʟʘʢʨʳʣʦʩʴ 141 ʪʳʩ. ʏʘʱʝ ʚʩʝʛʦ ʟʘʢʨʳʚʘʣʠʩʴ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʚ ʪʘʢʠʭ ʦʪʨʘʩ-

ʣʷʭ ʢʘʢ ʪʦʨʛʦʚʣʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʕʪʠ ʦʪ-

ʨʘʩʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʦʩʪʫ ʠʟʜʝʨʞʝʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʜʦʩʪʦ-

ʚʝʨʥʦ ʦʮʝʥʠʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ï ʙʠʟʥʝʩʫ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʷʪ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜ-

ʧʨʠʷʪʠʡ, ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʢʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʘʩʩʦʨʪʠʤʝʥ-

ʪʦʤ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ: 

- ʣʠʩʪʦʚʦʝ ʩʪʝʢʣʦ, ʷʚʣʷʶʱʝʝʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʩʪʝ-

ʢʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ;  

-   ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢ-

ʣʘ; 

-   ʩʪʝʢʣʷʥʥʳʝ ʠʟʜʝʣʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ; 

-   ʙʳʪʦʚʳʝ ʠʟʜʝʣʠʷ ʠʟ ʩʪʝʢʣʘ; 

-   ʩʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ ʩʪʝʢʣʘ. 

ʋʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʢʦʣʴʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʟʘʢʘʟ; 

- ʦʙʨʘʙʦʪʢʘ ʩʪʝʢʣʘ (ʨʝʟʢʘ, ʰʣʠʬʦʚʢʘ, ʩʚʝʨʣʝʥʠʝ, ʛʨʘʚʠʨʦʚʢʘ); 

- ʨʝʩʪʘʚʨʘʮʠʷ ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ;  

https://urait.ru/bcode/565749
http://www.riskman.ru/
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʝʢʣʘ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʥʝʩʢʦʣʴ-

ʢʠʭ ʨʝʛʠʦʥʘʭ ʩ ʛʣʫʙʦʢʠʤʠ ʪʨʘʜʠʮʠʷʤʠ ʩʪʝʢʣʦʜʝʣʠʷ ʠʣʠ ʩ ʨʘʟʚʠʪʦʡ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʠ ʠʟʜʝʣʠʡ ʠʟ 

ʩʪʝʢʣʘ ʷʚʣʷʶʪʩʷ [1] : 

- ʂʠʪʘʡ: ʙʝʩʩʧʦʨʥʳʡ ʤʠʨʦʚʦʡ ʣʠʜʝʨ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʝʢʣʘ, ʟʘʥʠʤʘʝʪ ʦʢʦ-

ʣʦ 48% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ (ʂʦʤʧʘʥʠʠ ʂʠʪʘʷ, ʪʘʢʠʝ ʢʘʢ FUYAO Glass ʠ Taiwan 

Glass Group, ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʝʢʣʘ ʚ ʤʠʨʝ).  

- ɽʚʨʦʧʘ: ʝʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 22% ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʪʝʢʣʘ (ʂʨʫʧʥʝʡʰʠʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʪʝʢʣʘ ʷʚʣʷʶʪʩʷ 

ʬʨʘʥʮʫʟʩʢʘʷ ʢʦʤʧʘʥʠʷ Saint-Gobain, ʙʨʠʪʘʥʩʢʘʷ Pilkington ʠ ʙʝʣʴʛʠʡʩʢʘʷ 

Glaverbel). 

- ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʉʐɸ): ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 18% ʤʠ-

ʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ. 

- ʗʧʦʥʠʷ: ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 7% ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʪʝʢʣʘ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʩ ʜʦʣʷʤʠ ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʩʪʝʢʣʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʦʣʷ ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʝʢʣʘ, % 

 

ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʩʪʝʢʣʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʧʘʥʜʝʤʠʠ COVID-19 ʚ 2020 

ʛʦʜʫ. ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʪʝʢʣʘ (2015-2024 ʛʛ.) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2 [2] . 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʪʝʢʣʘ ʚʳʨʦʩ ʩ 90.2 ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2015 ʛʦʜʫ ʜʦ 290.1 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2024 ʛʦʜʫ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʨʦʩʪ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʩʦ-

ʩʪʘʚʠʣ  ʦʢʦʣʦ  13.8%, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ  2020 ʛʦʜʘ,  ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʩʷ ʩʧʘʜ. 

ʆʩʦʙʝʥʥʦ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ï 2023-

2024 ʛʛ. 
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ʇʦ ʦʮʝʥʢʘʤ ʘʥʘʣʠʪʠʢʦʚ, ʢ 2034 ʛʦʜʫ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʝʢʣʘ ʜʦʩʪʠʛʥʝʪ 480,6 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ, ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ 

ʦʢʦʣʦ 7,5%. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1 ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʝʢʣʘ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦʥʘʤ ʤʠʨʘ ʟʘ ʧʝʨʠʦʜ 2015-2024 ʛʛ.  
 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʪʝʢʣʘ (2015-2024 ʛʛ.) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʤ ʩʪʝʢʣʘ, ʥʦ ʠ ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ. ɿʘ ʜʝʩʷʪʠʣʝʪʠʝ ʦʙʲ-

ʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʚ ʂʠʪʘʝ ʚʳʨʦʩ ʚ 3.6 ʨʘʟʘ ï ʩ 38.5 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2015 

ʛʦʜʫ ʜʦ 139.2 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ 2024 ʛʦʜʫ [3]. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʧʦ ʨʝʛʠʦʥʘʤ, ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ. 

 
 

ɽʚʨʦʧʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʨʦʩʪ ʚ 2.6 ʨʘʟʘ ï ʩ 24.1 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʜʦ 

63.8 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ. ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ ʫʚʝʣʠʯʠʣʘ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2.8 ʨʘʟʘ ï ʩ 18.6 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʜʦ 52.2 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʠʡ ʨʦʩʪ ʧʦʢʘʟʘʣʘ ʢʘʪʝʛʦʨʠʷ "ɼʨʫʛʠʝ ʩʪʨʘʥʳ", ʛʜʝ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʨʦʩ ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ ï ʩ 2.8 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʜʦ 14.6 

ʤʣʨʜ. ʜʦʣʣʘʨʦʚ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʛʣʦʙʘʣʠʟʘʮʠʠ ʩʪʝʢʦʣʴʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʠʛʨʦʢʦʚ ʥʘ ʨʳʥʢʝ. 
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ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʠ ʠʟʜʝʣʠʡ ʠʟ ʩʪʝʢʣʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʨʘʩʣʴ ʧʨʦʰʣʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ, ʥʘʯʠʥʘʷ ʩ 

ʟʘʨʦʞʜʝʥʠʷ ʩʪʝʢʣʘ ʠ ʧʨʠʤʠʪʠʚʥʳʭ ʩʪʝʢʦʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʚʠʜʘʤʠ. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʜʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ 2020 ʛʦʜʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ 

ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 4.8%. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ 

ʦʩʪʘʶʪʩʷ ʉʐɸ, ʂʠʪʘʡ, ɽʚʨʦʧʘ ʠ ʗʧʦʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʚʳʩʦʢʦʨʘʟʚʠʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠʥʚʝʩʪʠʮʠʷʤʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ. 
ʃʠʪʝʨʘʪʫʨʘ 
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ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʩʪ ʚ ʩʠʩʪʝʤʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʛʘʨʘʥʪʠʨʫʶʪ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʫʜʦʙʥʫʶ ʜʦʩʪʘʚʢʫ, ʥʦ ʠ 

ʦʢʘʟʳʚʘʶʪ ʚʝʩʦʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥ, ʩʦʟʜʘʚʘʷ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʨʦʩʪ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʢʨʝʧʣʷʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʛʦʨʦʜʘʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ʀʩʪʦʨʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘʯʘʣʘʩʴ ʟʘ-

ʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ð ʩ ʠʟʦʙʨʝʪʝʥʠʷ ʢʦʣʝʩʘ ʦʢʦʣʦ 

5,5 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʫʩʣʦʚʥʦ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʘʟʳ: ʧʝʨʚʘʷ (1890ï1920 ʛʛ.) ʩʚʷʟʘʥʘ ʩ ʧʦʷʚ-

ʣʝʥʠʝʤ ʧʝʨʚʳʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʥʝʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ; ʚʪʦʨʘʷ 

(1920ï1950 ʛʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʩʩʦʚʳʤ ʚʳʧʫʩʢʦʤ ʛʨʫʟʦʚʠʢʦʚ ʠ ʚʥʝʜʨʝʥʠʝʤ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ; ʪʨʝʪʴʷ (ʩ 1950-ʭ ʛʦʜʦʚ) ʦʪʤʝʯʝʥʘ ʧʨʦʮʝʩʩʘʤʠ ʛʣʦʙʘʣʠʟʘ-

ʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʦʪʨʘʩʣʠ. 

ʇʝʨʚʳʝ ʤʦʪʦʨʠʟʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʮʝ XIX 

ʚʝʢʘ ʙʣʘʛʦʜʘʨʷ ʧʘʨʦʚʳʤ ʜʚʠʛʘʪʝʣʷʤ, ʦʜʥʘʢʦ ʥʘʩʪʦʷʱʠʡ ʧʨʦʨʳʚ ʩʣʫʯʠʣʩʷ ʩ 

ʠʟʦʙʨʝʪʝʥʠʝʤ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʩʪʘʣʦ ʩʦ-

ʟʜʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ Daimler ʠ Benz ʚ 1885 ʛʦʜʫ, ʘ ʥʘʩʪʦʷʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʘʚ-

ʪʦʤʦʙʠʣʶ ʧʨʠʥʝʩʣʘ ʤʦʜʝʣʴ Ford T, ʟʘʧʫʱʝʥʥʘʷ ʚ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 1908 

ʛʦʜʫ. ʕʪʦʪ ʘʚʪʦʤʦʙʠʣʴ ʩʜʝʣʘʣ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ 

ʫʞʝ ʚ 1920-ʝ ʛʦʜʳ. 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XX ʩʪʦʣʝʪʠʷ ʩʪʘʣʘ ʚʨʝʤʝʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘ-

ʮʠʡ ʚ ʩʬʝʨʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʩʪʘʣʦ 

ʚʥʝʜʨʝʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʠ ʦʙʝʩʧʝʯʠʣʦ ʙʝʩʧʝʨʝʙʦʡʥʫʶ 

ʧʝʨʝʜʘʯʫ ʛʨʫʟʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʩʠʩʪʝʤ, GPS-ʥʘʚʠʛʘʮʠʠ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʩʣʝʞʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʛʨʫʟʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪʳ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ. 

ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʫʩʣʫʛ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [1]. 

ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ɸʟʠʘʪ-

ʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʂʠʪʘʝ, ʀʥʜʠʠ ʠ ʩʪʨʘʥʘʭ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ð ʩ 2015 ʧʦ 2024 ʛʦʜ ʦʙʲʸʤ ʛʨʫʟʦʦʙʦʨʦʪʘ ʫʚʝʣʠʯʠʣʩʷ 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʩʣʫʛ 

ʧʦ ʧʝʨʝʚʦʟʢʘʤ, ʪʳʩ. ʪʦʥʥ ʛʨʫʟʦʦʙʦʨʦʪʘ 

 

ʥʘ 850 ʪʳʩ. ʪʦʥʥ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ, 

ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ 2021 ʛʦʜʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʵʢʦʥʦʤʠʢʠ ʉʐɸ ð 

ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 700 ʪʳʩ. ʪʦʥʥ. ɺ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʪʝʤʧʳ ʨʦʩʪʘ ʙʦʣʝʝ 

ʩʢʨʦʤʥʳʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʘʥʢʮʠʡ, ʥʘʯʠʥʘʷ ʩ 2022 

ʛʦʜʘ ð ʨʦʩʪ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 180 ʪʳʩ. ʪʦʥʥ. 

ʉʬʝʨʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʦʭʚʘ-

ʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʧʨʘʚʣʝʥʠʡ ð ʦʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʜʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʙʱʝ-

ʩʪʚʘ. ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʛʨʫʟʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 1. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʘʩʩʦʚʳʝ ʛʨʫʟʳ (200ï

300 ʤʣʥ. ʪʦʥʥ/ʛʦʜ), ʪʘʨʥʦ-ʰʪʫʯʥʳʝ (250ï400 ʤʣʥ ʪʦʥʥ/ʛʦʜ), ʢʦʥʪʝʡʥʝʨʥʳʝ 

(100ï150 ʤʣʥ ʪʦʥʥ/ʛʦʜ), ʥʘʚʘʣʦʯʥʳʝ (100ï150 ʤʣʥ ʪʦʥʥ/ʛʦʜ), ʘ ʪʘʢʞʝ ʦʧʘʩʥʳʝ 
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ʛʨʫʟʳ (50ï80 ʤʣʥ ʪʦʥʥ/ʛʦʜ). ʉʘʤʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʫʩʣʫʛʦʡ ʦʩʪʘʶʪʩʷ ʧʨʷʤʳʝ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʦʙʲʸʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 900 ʜʦ 1200 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ 

ʩʪʨʘʥʘʭ ʩ ʩʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʉʐɸ ʚʳʜʝʣʷʶʪʩʷ ʦʙʰʠʨʥʦʡ ʩʝʪʴʶ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʢʨʫʧʥʳʤʠ ʣʦʛʠʩʪʠʯʝʩʢʠ-

ʤʠ  ʢʦʤʧʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ UPS ʠ FedEx, ʘ ʪʘʢʞʝ  ʚʥʝʜʨʝʥʠʝʤ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʙʝʩʧʠʣʦʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʂʠʪʘʡ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʫʶ ʧʦʟʠʮʠʶ ʚ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʝ ʙʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (Dongfeng,   FAW),  ʨʘʟ-

ʚʠʪʠʶ   ʵʣʝʢʪʨʦʥʥʦʡ   ʢʦʤʤʝʨʮʠʠ   ʯʝʨʝʟ   Alibaba  ʠ 

 

ʊʘʙʣʠʮʘ 1 ï ʇʝʨʝʯʝʥʴ ʛʨʫʟʦʚ ʠ ʫʩʣʫʛ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʛʨʫʟʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ 

ʇɽʈɽʏɽʅʔ ɻʈʋɿʆɺ ʋʉʃʋɻʀ 

ʄʘʩʩʦʚʳʝ ʗʱʠʯʥʳʝ ɻʨʫʟʦʧʝʨʝʚʦʟʢʠ 

ʅʘʣʠʚʥʳʝ ɼʣʠʥʥʦʤʝʨʥʳʝ ʇʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ 

ʦʧʝʨʘʮʠʠ 

ʂʠʧʦʚʳʝ ʊʷʞʝʣʦʚʝʩʥʳʝ ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ 

ʂʦʥʪʝʡʥʝʨʥʳʝ ʅʘʚʘʣʦʯʥʳʝ ʍʨʘʥʝʥʠʝ ʛʨʫʟʦʚ 

ʆʩʦʙʦʨʝʞʠʤʥʳʝ ʃʝʩʥʳʝ ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ 

ʆʧʘʩʥʳʝ ʎʝʥʥʳʝ ʉʪʨʘʭʦʚʘʥʠʝ ʛʨʫʟʦʚ 

ɻʝʥʝʨʘʣʴʥʳʝ ʇʘʢʝʪʥʳʝ ʊʘʤʦʞʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʆʙʳʯʥʳʝ ʉʢʦʨʦʧʦʨʪʷʱʠʝʩʷ ʕʢʩʧʝʜʠʪʦʨʩʢʠʝ ʫʩʣʫʛʠ 

ʊʘʨʥʦ-ʰʪʫʯʥʳʝ ɾʠʚʳʝ ʊʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʊʉ 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʄʝʰʢʦʚʳʝ ɸʥʪʠʩʘʥʠʪʘʨʥʳʝ ʄʦʥʠʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʘ 

ʂʘʪʘʥʦ-

ʙʦʯʢʦʚʳʝ 

ʅʝʛʘʙʘʨʠʪʥʳʝ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 

 

ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ çʇʦʷʩ ʠ ʧʫʪʴè. ɻʝʨʤʘʥʠʷ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʙʣʘʛʦʜʘʨʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʦ-

ʨʦʞʥʦʡ ʩʝʪʠ (Autobahn), ʘʚʪʦʨʠʪʝʪʥʳʤ ʙʨʝʥʜʘʤ (Mercedes-Benz, MAN) ʠ ʣʠ-

ʜʝʨʩʢʠʤ ʧʦʟʠʮʠʷʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʥʦʡ ʣʦʛʠʩʪʠʢʠ. ʗʧʦʥʠʷ ʠʟʚʝʩʪʥʘ ʩʚʦʠʤʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ (Toyota, Hino Motors), ʘ 

ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ. 

ʈʦʩʩʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʢʘʭ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ɺ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʝʜʠʥʘʷ ʣʦʛʠʩʪʠ-

ʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʘʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʘʢ Kuehne + Nagel ʠ DSV 

A/S, ʛʜʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ "ʟʝʣʸʥʦʡ" ʣʦʛʠʩʪʠʢʝ ʠ ʮʠʬʨʦʚʳʤ ʨʝʰʝʥʠ-

ʷʤ. ʀʥʜʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʳʩʪʨʳʡ ʨʦʩʪ ʦʪʨʘʩʣʠ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʨʳʥʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʨʫʟʦʚʠʢʦʚ (Tata Motors) ʠ ʘʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [2]. 



105 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʠʝ ʩʪʨʘʥʳ, ʢʘʢ ʉʐɸ, ʂʠʪʘʡ, ɻʝʨʤʘʥʠʷ, ʗʧʦʥʠʷ, ʈʦʩ-

ʩʠʷ, ʩʪʨʘʥʳ ɽʉ ʠ ʀʥʜʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʤʠʨʦʚʳʭ ʛʨʫʟʦʚʳʭ ʧʝ-

ʨʝʚʦʟʦʢ, ʨʘʟʚʠʚʘʶʪ ʠʥʥʦʚʘʮʠʠ ʠ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʛʣʦʙʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. ʀʭ ʫʩʧʝʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʯʝʪʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʱʠ, ʫʨʦʚ-

ʥʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɼʘʥʥʳʝ ʦ ʜʦʣʝ ʵʪʠʭ ʩʪʨʘʥ ʚ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʝʨʝʚʦʟʦʢ ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2023 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

2, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʣʠʜʝʨʘʤʠ ʧʦ ʦʙʲʸʤʘʤ ʧʝʨʝʚʦʟʦʢ ʦʩʪʘʶʪʩʷ ʉʐɸ ʠ ʂʠʪʘʡ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʩʰʪʘʙʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʨʳʥʢʦʤ ʠ ʨʘʟʚʠʪʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʦʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ (2013ï

2023 ʛʛ.) 

ʉʊʈɸʅɸ ʆɹʒɽʄ ɻʈʋɿʆʇɽ-

ʈɽɺʆɿʆʂ (ʄʃʈɼ. 

ʊʆʅʅʆ-ʂʄ) 

ɼʆʃʗ ɺ ʄʀʈʆ-

ɺʆʄ ʈʓʅʂɽ 

(%) 

ʂʆʃʀʏɽʉʊɺʆ 

ɻʈʋɿʆɺʓʍ ɸɺ-

ʊʆʄʆɹʀʃɽʁ 

(ʄʃʅ. ɽɼ) 

ʉʐɸ 5000 25% 13,5 

ʂʠʪʘʡ 4800 24% 15,2 

ɻʝʨʤʘʥʠʷ 1200 6% 3,2 

ʈʦʩʩʠʷ 1000 5% 5,1 

ʗʧʦʥʠʷ 900 4,5% 2,4 

ʀʥʜʠʷ 850 4,2% 11,8 

ʌʨʘʥʮʠʷ 700 3,5% 2,8 

ɹʨʘʟʠʣʠʷ 650 3,2% 2,1 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 600 3% 1,9 

ʂʘʥʘʜʘ 550 2,7% 1,2 

 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʨʘʩʣʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʚʘʞ-

ʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʜʣʷ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳ ʦʥʠ ʚ ʩʪʨʘʥʘʭ ʩ ʩʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʠ ʭʦʨʦʰʦ 

ʥʘʣʘʞʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ð ʉʐɸ, ʂʠʪʘʝ, ɻʝʨʤʘʥʠʠ ʠ ʩʪʨʘ-

ʥʘʭ ɽʉ. ʇʘʥʜʝʤʠʷ ʦʢʘʟʘʣʘ ʜʚʦʡʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ: ʩʥʠʟʠʣʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝ-

ʚʦʟʢʠ ʠ ʥʘʨʫʰʠʣʘ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʠʤʫʣʠʨʦʚʘʣʘ 

ʨʦʩʪ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ ʠ ʩʧʨʦʩ ʥʘ ʜʦʩʪʘʚʢʫ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʪʦ-

ʚʘʨʦʚ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʫʩʢʦʨʠʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʨʘʟʚʠʪʠʝ çʟʝʣʸʥʦʡè ʣʦʛʠʩʪʠʢʠ ʠ ʧʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝ-

ʚʦʟʦʢ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʛʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ ʦʩʪʘʸʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʥ ʦʩʦʙʝʥʥʦ 

ʚʘʞʝʥ ʧʨʠ ʜʦʩʪʘʚʢʝ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ð ʩʧʫʪʥʠʢʦʚʦʝ 

ʩʣʝʞʝʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ð ʧʦʚʳ-

ʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ. ʋʞʝ ʩʝʡʯʘʩ ʚʥʝʜʨʷʶʪʩʷ çʫʤ-
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ʥʳʝè ʢʦʥʪʝʡʥʝʨʳ, ʜʨʦʥʳ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʛʨʫʟʦʚʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷ-

ʶʪ ʦʪʨʘʩʣʴ, ʭʦʪʷ ʠʭ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʞʠʜʘʝʪʩʷ ʯʝʨʝʟ 5ï10 ʣʝʪ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 Britannica URL: https://www.britannica.com/technology/automobile 

2 Transportation.gov URL: https://www.transportation.gov/?spm=a2ty_o01.29997173.0.0.43b518d4SrrGO2 

 

 

ɺ.ʉ. ʄʠʥʠʥ, ʘʩʧ.; ɸ.ʕ. ɿʘʝʥʯʢʦʚʩʢʠʡ, ʜ.ʵ.ʥ., ʜʦʮ. 

 (ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʉʀʉʊɽʄʅʓʁ ʇʆɼʍʆɼ ʂ ʈɽʉʋʈʉʅʆʄʋ ʆɹɽʉʇɽʏɽʅʀʖ ʀʅʅʆ-

ɺɸʎʀʆʅʅʓʍ ʇʈʆʎɽʉʉʆɺ ʇʈʀɹʆʈʆʉʊʈʆʀʊɽʃʔʅʓʍ ʇʈɽɼʇʈʀʗ-

ʊʀʁ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʩʢʦʨʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ [1, 2], ʚr ʟʚʘʥʥʳʤʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝ-

ʨʝʥʠʪʝʪʘ ʠ ʧʦʚʳʰʝʥʠʝʤ ʜʦʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʩʬʝʨ ʩʪʘʣʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʦʩʪʘʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʟʨʳʚʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ, ʩʘʥʢʮʠ-

ʦʥʥʳʝ ʙʘʨʴʝʨʳ ʠ ʨʦʩʪ ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠ ʧʘʨʘʤʝʪʨʳ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʫʩʣʦʞʥʠʣʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʌ, ʦʙʲʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢ-

ʪʨʦʥʠʢʠ ʚ 2024 ʛ. ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʠ 

ʬʠʟʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ [3]. ʆʜʥʘʢʦ ʨʦʩʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʫʟʢʠʭ ʤʝʩʪ: ʜʝʬʠʮʠʪʦʤ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʧʦʩʪʘʚʱʠ-

ʢʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʦʞ-

ʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪ ʪʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ [4]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ 

ʚʩʝ ʝʱʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʩʦʟʜʘʶʪ ʝʜʠʥʦʛʦ ʢʦʥ-

ʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʘ-

ʣʳʭ ʠ ʩʨʝʜʥʠʭ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪ ʠʭ ʫʷʟʚʠʤʦʩʪʴ. ʊʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʤʢʥʫʪʳʝ ʮʠʢʣr  ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳ-

ʥʫʞʜʝʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʦʞʥʳʝ ʩʝʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʙʦʠ ʚ ʵʪʠʭ ʩʝʪʷʭ ʧʨʠ-

ʚʦʜʷʪ ʢ ʣʘʚʠʥʦʦʙʨʘʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʩʨʳʚʫ ʩʨʦʢʦʚ, ʨʦʩʪʫ ʠʟʜʝʨʞʝʢ ʠ ʩʥʠʞʝ-

ʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʠ 

ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ɺʥʫʪʨʠ ʩʘʤʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

(ERP, CRM, MRP) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʝʰʝʥʠʝ ʪʝʢʫʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʠ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʥʦʟʥʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ [5]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʰʝʥʠʷ ʦ ʟʘʢʫʧʢʘʭ, ʟʘʛʨʫʟʢʝ ʤʦʱʥʦʩʪʝʡ 

ʠʣʠ ʚʳʙʦʨʝ ʧʘʨʪʥʝʨʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʘʢʪʠʚʥʦ ï ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʠʮʠ-

ʪʘ, ʩʙʦʝʚ ʠʣʠ ʨʦʩʪʘ ʟʘʪʨʘʪ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʥʘ ʨʝʩʫʨʩʥʫʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢʘʭ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʚʝʜʝʪʩʷ ʧʦ ʦʪ-

ʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʩʪʦʠʤʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ), ʙʝʟ 

ʫʯʝʪʘ ʪʦʛʦ, ʢʘʢ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʆʪʩʫʪ-

ʩʪʚʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-

ʩʪʠ ï ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʨʝʩʫʨʩʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʘʚʦʢ: ʚʳʩʦʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʣʥʦʛʦ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʦʛʘ ʩʦʟʜʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʩʨʦʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ: ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʦʙʣʘʜʘʶʪ ʤʘʩʰʪʘʙʦʤ ʜʣʷ ʜʠʚʝʨ-

ʩʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ ʠ ʚʳʥʫʞʜʝʥʳ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʫʟʢʠʡ ʢʨʫʛ ʧʦʩʪʘʚʱʠʢʦʚ. ɺ-

ʪʨʝʪʴʠʭ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʠ ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, 

ʦʩʦʙʝʥʥʦ ʠʥʞʝʥʝʨʦʚ. ʕʪʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʛʠʙʢʦʛʦ ʨʝʘ-

ʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ ʠ ʪʝʤʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʅʀʆʂʈ. ʂʘʞʜʘʷ ʠʟ ʜʘʥ-

ʥʳʭ ʧʨʦʙʣʝʤ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʥʠ ʨʝʰʘʶʪʩʷ ʣʦʢʘʣʴʥʦ: ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʠʮʠʪʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ï ʯʝʨʝʟ 

ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ; ʧʨʠ ʟʘʜʝʨʞʢʝ ʧʨʦʝʢʪʦʚ ï ʯʝʨʝʟ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; ʧʨʠ ʥʝʭʚʘʪʢʝ ʢʘʜʨʦʚ ï ʯʝʨʝʟ ʚʨʝ-

ʤʝʥʥʦʝ ʘʫʪʩʦʨʩʠʥʛ-ʨʝʰʝʥʠʝ. 

ʇʦʜʦʙʥʳʝ ʤʝʨʳ ʜʘʶʪ ʣʠʰʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ, ʥʦ ʥʝ ʬʦʨʤʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳ ʠʥʩʪʨʫ-

ʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ 

ʨʝʩʫʨʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʤʝʨ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʩʫʨʩʦʚ ʩʦ-

ʟʜʘʶʪ ʨʘʟʨʳʚ ʤʝʞʜʫ ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʫʩʪʦʡʯʠʚʳʤ 

ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʦʧʨʦʩʘʤ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʨʝʩʫʨʩʥʦʛʦ ʘʥʘʣʠʟʘ (VRIO, ABC, XYZ), 

ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʮʝʥʘʨʥʳʝ ʠ ʵʢʩʧʝʨʪʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ [6]. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫ-
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ʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʪʘʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʩʝʪʝʚʦʡ ʭʘʨʘʢʪʝʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ï ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ 

ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʠ ʩʝʨʚʠʩʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʝ-

ʧʦʯʢʠ ʙʦʣʝʝ ʛʠʙʢʠʤʠ, ʥʦ ʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʇʦʵʪʦʤʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʪʢʨʳʪʘʷ 

ʩʠʩʪʝʤʘ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʧʦʩʦʙʥʘʷ ʘʜʘʧʪʠ-

ʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠ-

ʪʝʢʪʫʨ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʯʠʪʳʚʘʪʴ ʛʣʫ-

ʙʠʥʫ, ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʂʦʤʙʠʥʘʮʠʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ï ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʲʝʜʠʥʷʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʩʮʝʥʘʨʥʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʚ ʝʜʠʥʦʤ ʤʘʪʝʤʘʪʠʢʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʦʥʪʫʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʙʦʨʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʘʟʨʳʚʦʚ 

ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫ ʁʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʟʘʜʘʯʫ, ʢʦʪʦ-

ʨʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝ-

ʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘ-

ʤʠ ʥʦʩʷʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʘʥʘʣʠʟʘ ʠ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʩʠʩʪʝʤ-

ʥʦʤʫ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʩʥʦʚʘʥ-

ʥʦʤʫ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʪʨʠ ʢʨʠʪʠʯʝ-

ʩʢʠ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ï ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʚʳʷʚʣʝʥʠʝ 

ʘʥʦʤʘʣʠʡ ʠ ʘʥʘʣʠʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ï ʚ ʝʜʠʥʫʶ ʤʘʪʝʤʘʪʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʝʩʧʝʯʠʪ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝ-

ʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ; ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʨʝʩʫʨʩʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʫʩʠ-

ʣʠʚʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝ 

ʪʦʣʴʢʦ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʜʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʩʫʨʩʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʘʥʦʚʠʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʠ ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ. 
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ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʩʪʨʦʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʨʘʪ-

ʥʦʡ ʩʚʷʟʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ. ɺ ʜʠʥʘʤʠʯʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʝ ʪʘʢʘʷ ʦʮʝʥʢʘ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ï ʨʘʟ ʚ ʧʦʣʛʦʜʘ ʠʣʠ ʛʦʜ, ʘ ʪʘʢʞʝ ʧʦ 

ʠʪʦʛʘʤ ʟʘʚʝʨʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʨʦʝʢʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʚ ʧʨʦʜʫʢʪʦʚʦʤ ʨʠʪʝʡʣʝ ʜʠʢʪʫʶʪʩʷ ʩʘʤʦʡ ʩʧʝʮʠʬʠʢʦʡ 

ʦʪʨʘʩʣʠ. ɿʜʝʩʴ ʨʘʙʦʪʘʶʪ ʙʦʣʴʰʠʝ ʢʦʣʣʝʢʪʠʚʳ ʧʨʦʜʘʚʮʦʚ-ʢʘʩʩʠʨʦʚ, ʤʝʨʯʘʥʜʘʡ-

ʟʝʨʦʚ, ʢʣʘʜʦʚʱʠʢʦʚ ʠ ʫʧʨʘʚʣʷʶʱʠʭ, ʯʴʷ ʨʘʙʦʪʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʥʦʩʪʴ ʪʳʩʷʯ ʧʦʢʫʧʘʪʝʣʝʡ ʢʘʞʜʳʡ ʜʝʥʴ. ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʜʣʷ ʨʠʪʝʡ-

ʣʘ ʧʘʨʘʤʝʪʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʚʳʨʫʯʢʘ, ʩʨʝʜʥʠʡ ʯʝʢ, ʚʳʧʦʣʥʝʥʠʝ ʧʣʘ-

ʥʘ ʧʦ ʪʦʚʘʨʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʠʣʠ ʩʦʭʨʘʥʥʦʩʪʴ ʪʦʚʘʨʘ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞ-

ʥ  rʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʥʝ 

ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʮʠʬʨʘʤʠ; ʥʝʦʙʭʦʜʠʤ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʦʙʲʝʜʠʥʷʶʱʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ, ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʀʤʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʮʝʥʢʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ 

ʪʘʢʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʙʣʘʛʦʥʘʜʸʞʥʦʩʪʴ. ɺ ʨʠʪʝʡʣʝ, ʛʜʝ ʩʦʪʨʫʜʥʠʢʠ 

ʝʞʝʜʥʝʚʥʦ ʠʤʝʶʪ ʜʝʣʦ ʩ ʥʘʣʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʪʦʚʘʨʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʜʦʨʦ-

ʛʦʩʪʦʷʱʝʡ ʧʨʦʜʫʢʮʠʝʡ, ʦʮʝʥʢʘ ʙʣʘʛʦʥʘʜʸʞʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʦʣʝʟ-

ʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ɹʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʪʨʘʞʘ-

ʶʱʘʷ ʝʛʦ ʯʝʩʪʥʦʩʪʴ, ʣʦʷʣʴʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʙʦʪʦʜʘ-

ʪʝʣʶ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʘʚʠʣ, ʦʪʩʫʪʩʪʚʠʝ ʨʠʩ-

ʢʦʚ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʚʦʨʦʚʩʪʚʘ ʠʣʠ ʠʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʢʦʤʧʘ-

ʥʠʠ. ɺ ʨʠʪʝʡʣʝ ʵʪʦ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʟʘʱʠʪʳ ʬʠʥʘʥʩʦʚ, ʨʝʧʫʪʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʙʠʟʥʝʩʘ, ʪʘʢ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ ʠʤʝʶʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʪʦʚʘʨʘʤ, ʜʝʥʴʛʘʤ ʠ 

ʚʣʠʷʶʪ ʥʘ ʢʣʠʝʥʪʩʢʠʡ ʦʧʳʪ. ʇʨʦʚʝʨʢʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʧʦ-

ʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʨʠʯʠʥʷʪ ʚʨʝʜ. 



110 

ɹʣʘʛʦʥʘʜʸʞʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ ʠʥʪʝʛʨʘʣɹ ʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʪ-

ʨʘʞʘʶʱʘʷ ʥʝ ʪʦʣʴʢʦ ʣʦʷʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʚʥʫʪʨʝʥʥʶʶ ʧʦʨʷʜʦʯʥʦʩʪʴ ʩʦ-

ʪʨʫʜʥʠʢʘ, ʝʛʦ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʵʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

ʆʮʝʥʠʪʴ ʝʝ ʪʦʣʴʢʦ ʧʦ KPI ʥʝʚʦʟʤʦʞʥʦ ï ʢʘʩʩʠʨ ʤʦʞʝʪ ʧʝʨʝʚʳʧʦʣʥʷʪʴ ʧʣʘʥ, ʥʦ 

ʜʝʣʘʪʴ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʤʘʭʠʥʘʮʠʡ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʙʣʘʛʦʥʘʜʸʞʥʦʩʪʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʦʚ: ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥ-

ʪʦʚ, ʯʝʩʪʥʦʩʪʴ ʠ ʧʦʨʷʜʦʯʥʦʩʪʴ, ʣʦʷʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ (ʛʦʪʦʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʙʠʟʥʝʩʘ), ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ.  

ʆʮʝʥʢʘ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʯʝʨʝʟ OSINT (ʨʘʟʚʝʜʢʫ ʧʦ ʦʪʢʨʳʪʳʤ ʠʩʪʦʯʥʠ-

ʢʘʤ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʡ ʠ ʦʙʲʝʤʥʳʡ ʧʦʨʪʨʝʪ ʯʝʣʦʚʝʢʘ, ʚʳ-

ʭʦʜʷʱʠʡ ʟʘ ʨʘʤʢʠ ʨʝʟʶʤʝ ʠ ʩʦʙʝʩʝʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ OSINT ʚ ʦʮʝʥʢʝ 

ʧʝʨʩʦʥʘʣʘ ï ʵʪʦ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʥʜʠʜʘʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʞ-

ʥʦʩʪʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʧʫʙʣʠʯʥʦʡ ʮʠʬʨʦʚʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʝʜʝʥʳ ʢʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʠ ʠʭ ʦʧʠʩʘʥʠʝ [1]. 
 

ʊʘʙʣʠʮʘ 1 ï ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʚ ʦʮʝʥʢʝ ʧʝʨʩʦʥʘʣʘ 

ʂʨʠʪʝʨʠʡ ʆʧʠʩʘʥʠʝ 

1. ʇʨʦʚʝʨʢʘ ʮʝʥʥʦʩʪʝʡ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 
ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʇʫʙʣʠʢʘʮʠʠ, ʨʝʧʦʩʪʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʤʦʛʫʪ ʤʥʦʛʦʝ ʨʘʩʩʢʘʟʘʪʴ ʦ 

ʚʟʛʣʷʜʘʭ ʠ ʮʝʥʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʧʦʤʦ-

ʛʘʝʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʝʛʦ ʫʙʝʞʜʝʥʠʷ 

ʩʦʚʧʘʜʘʶʪ ʩ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ 

ʢʦʤʧʘʥʠʠ. 

2. ʆʮʝʥʢʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥr ʭ ʥʘʚʳʢʦʚ ʠ 
ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʊʦʥ ʦʙʱʝʥʠʷ, ʨʝʘʢʮʠʷ ʥʘ ʢʨʠʪʠʢʫ, ʤʘʥʝʨʘ 

ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʠ ʧʦʢʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʩʪʠ ï ʢʣʶʯʝʚʳʝ ʜʣʷ ʨʠʪʝʡʣʘ ʢʘʯʝʩʪʚʘ 

3. ɺʳʷʚʣʝʥʠʝ ʩʢʨʳʪʳʭ ʪʘʣʘʥʪʦʚ ʠ ʵʢʩ-
ʧʝʨʪʠʟʳ 

ɸʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝ-

ʩʪʚʘʭ, ʧʫʙʣʠʢʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ 

ʠʣʠ ʫʯʘʩʪʠʝ ʚ ʦʙʩʫʞʜʝʥʠʷʭ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʟʘʠʥʪʝʨʝʩʦʚʥʥʦʩʪʠ ʩʚʦʝʡ ʦʙʣʘ-

ʩʪʴʶ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʠʜʥʦ ʠʟ ʨʝʟʶʤʝ 

4. ʆʮʝʥʢʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʠ ʨʝʧʫʪʘ-
ʮʠʠ 

ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʫʯʘʩʪʠʠ ʚ ʩʦʤʥʠʪʝʣʴʥʳʭ 

ʧʨʦʝʢʪʘʭ ʠʣʠ ʥʘʣʠʯʠʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ 

ʙʠʦʛʨʘʬʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʧʦ-

ʟʠʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ 

 

OSINT ʧʨʝʚʨʘʪʠʣʩʷ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʚʝʜʢʝ, ʚ ʤʦʥɦʳʡ ʠ ʜʦʩʪʫʧʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʙʠʟʥʝʩʘ, ʨʝʢʨʫʪʠʥʛʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

OSINT ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ, ʚʳʭʦʜʷ ʜʘʣʝʢʦ ʟʘ ʨʘʤ-

ʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʮʝʥʢʝ ʧʝʨʩʦʥʘʣʘ.  

ɾʫʨʥʘʣʠʩʪʳ ʧʨʠʤʝʥʷʶʪ OSINT ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʦʣʠʪʠʢʠ, ʙʠʟʥʝʩʘ ʠ ʢʨʠʤʠʥʘʣʘ. OSINT ʥʘʭʦʜʠʪʴ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-
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ʮʠʶ ʠʟ ʧʫʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʢʨʳʚʘʪʴ ʠʩʪʦʨʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʘ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ OSINT ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, ʪʘʢʠʭ ʢʘʢ ʥʦʚʳʝ ʫʷʟʚʠʤʦʩʪʠ ʠʣʠ ʤʝʪʦʜʳ ʘʪʘʢ. 

ʆʥ ʧʦʤʦʛʘʝʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʚʳʷʚʣʷʪʴ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʠʥʮʠʜʝʥʪʳ. 

ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʧʨʠʤʝʥʷʶʪ OSINT ʜʣʷ 

ʨʘʩʢʨʳʪʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʙʦʨʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ, ʚʢʣʶ-

ʯʘʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 OSINT ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʝʥʪʘʙʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʙʘʟʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʄʥʦʛʠʝ ʤʦʱ-

ʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʶʪ ʙʝʩʧʣʘʪʥʳʝ ʚʝʨʩʠʠ, ʘ ʥʘʯʘʪʴ ʨʘʙʦʪʫ 

ʤʦʞʥʦ ʩ ʦʙʳʯʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ 

ʫʧʨʦʱʘʶʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʫʶʪ ʨʠʩʢʠ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʨʝʢʨʫʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ OSINT-ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫ-

ʤʝʥʪʳ: 

1. ʇʦʠʩʢ ʧʦ ʥʠʢʥʝʡʤʘʤ: ʉʝʨʚʠʩʳ ʚʨʦʜʝ WhatsMyName ʧʦʤʦʛʘʶʪ ʥʘʡʪʠ ʚʩʝ 

ʘʢʢʘʫʥʪʳ ʯʝʣʦʚʝʢʘ ʧʦ ʝʜʠʥʦʤʫ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2. ʇʦʠʩʢ ʧʦ ʬʦʪʦʛʨʘʬʠʠ: ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ Search4faces, ʧʦʟʚʦʣʷʶʪ 

ʥʘʡʪʠ ʧʨʦʬʠʣʴ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ. 

3. ɸʥʘʣʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʄʦʥʠʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʠ 

ʚ LinkedIn, ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʦʨʫʤʘʭ ʠ ʚ Telegram-ʢʘʥʘʣʘʭ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ OSINT ï ʵʪʦ ʨʘʙʦʪʘ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʩ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʜʘʥʥʳʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʩʘʤʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɺ 

ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʪʘʢʦʡ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʣʝ-

ʛʘʣʴʥʳʤ, ʝʩʣʠ ʦʥ ʥʝ ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, 152-ʌɿ) ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʥʝʣʝʛʘʣʴʥʳʝ ʙʘʟʳ ʫʪʝʯʝʢ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦ-

ʜʫʢʪʦʚʦʤ ʨʠʪʝʡʣʝ ʥʝʦʙʭʦʜʠʤ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʝ ʤʝʪʨʠʢʠ KPI ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝ-

ʩʪʚʘ, ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʠ ʜʘʥʥʳʝ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ (OSINT). ʊʘʢʦʡ ʧʦʜ-

ʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʪʴ ʪʝʢʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʩʪʦʣʴ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ-ʨʝʰʝʥʠʷ, ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʚʳʚʦʜʳ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʦ ʠ ʠʩʢʣʶʯʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ, ʩʦʟʜʘʚʘʷ 

ʧʨʦʟʨʘʯʥʫʶ ʠ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. OSINT: ʠʥʩʪʨʫʤʝʥʪʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://habr.com/ru/articles/OSINT (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 25.09.2025) 
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2. OSINT: ʚ ʯʝʤ ʦʧʘʩʥʦʩʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.kaspersky.ru/blog/osint-open-

source-intelligence (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 28.09.2025) 

 

 

ɹ.ɺ. ʆʢʫʥʝʚ, ʢ.ʪ.ʥ., ʜʦʮ.; ɻ.ɺ. ʂʫʰʥʘʨʸʚ, ʤʘʛ.; ɸ.ʇ. ʌʠʣʠʤʦʥʦʚ, ʤʘʛ. 

                                                               (ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʉʅʀɾɽʅʀɽ ʈʀʉʂʆɺ ʇʈʆɻʈɽʉʉʀʈʋʖʑɽɻʆ ʆɹʈʋʐɽʅʀʗ ʄʅʆ-

ɻʆʕʊɸɾʅʓʍ ɿɼɸʅʀʁ: ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑʀʍ ʎʀʌʈʆɺʓʍ 

ʇʆɼʍʆɼʆɺ ʀ ʇʈɽɼʃʆɾɽʅʀɽ ʇʆ ʀʍ ʀʅʊɽɻʈɸʎʀʀ ʅɸ ʆʉʅʆɺɽ 

ʎʀʌʈʆɺʆɻʆ ɼɺʆʁʅʀʂɸ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ (ʮʝʧʥʦʝ) ʦʙʨʫʰʝʥʠʝ. ʇʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʥ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ (ʂʕʄ) ʩʮʝʥʘʨʠʷ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʳ ʝʛʦ ʢʣʶʯʝʚʳʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ (ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʠ ʪʦʯʥʦʩʪʴ) ʠ ʥʝʜʦʩʪʘʪʢʠ (ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʟʘ-

ʪʨʘʪʥʦʩʪʴ, ʩʪʘʪʠʯʥʦʩʪʴ ʤʦʜʝʣʠ, ʩʣʦʞʥʦʩʪʴ ʫʯʝʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ). ɺ ʢʘʯʝ-

ʩʪʚʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ: 

ʩʦʟʜʘʥʠʝ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʫʝʪ ʣʝʛʢʦʚʝʩ-

ʥʫʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ, 

ʧʨʝʜʠʢʪʠʚʥʫʶ ʘʥʘʣʠʪʠʢʫ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ 

ʨʠʩʢʦʚ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ. ʆʧʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʠ ʦʞʠʜʘʝʤʳʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʇʨʦʙʣʝʤʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʦʢʘʣʴʥʦʝ ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʥʝʩʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ. ʗʨʢʠʝ ʧʨʠʤʝʨʳ 

ʘʚʘʨʠʡ (ʥʘʧʨʠʤʝʨ, ʦʙʨʫʰʝʥʠʝ ʟʜʘʥʠʷ ʈʦʥʘʥ ʇʦʡʥʪ ʚ ʃʦʥʜʦʥʝ ʚ 1968 ʛʦʜʫ, ʙʘ-

ʰʝʥ-ʙʣʠʟʥʝʮʦʚ ʚ ʅʴʶ-ʁʦʨʢʝ ʚ 2001 ʛʦʜʫ) ʧʦʢʘʟʘʣʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʩʚʦʜʳ ʧʨʘ-

ʚʠʣ) ʧʨʝʜʧʠʩʳʚʘʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ ʧʨʠ ʫʩʣʦʚʥʦʤ ʫʜʘʣʝʥʠʠ 

ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʤʝʪʦʜ çAlternate Pathè) [1, 2]. ʇʨʦʚʝʨ-

ʢʘ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʣʦʞʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʨʠ-

ʤʝʥʝʥʠʷ advanceedʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʠʤʝʶʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʥʠʞʘʶʱʠʭ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʥʘ 

ʙʘʟʝ ʢʦʥʮʝʧʮʠʠ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè. 

1. ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʰʝʥʠʷ 

1.1. ʉʫʱʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 
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ɿʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙ  rʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʧʦ-

ʪʝʨʝ ʣʶʙʦʡ ʢʦʣʦʥʥʳ ʠʣʠ ʩʪʝʥʳ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʝʩʪʝ ʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʠ ʠ ʦʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟ-

ʨʫʰʝʥʠʷ, ʥʝ ʧʨʠʚʦʜʷ ʢ ʦʙʨʫʰʝʥʠʶ ʚʩʝʛʦ ʟʜʘʥʠʷ ʠʣʠ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ. 

ʂʣʶʯʝʚʘʷ ʩʣʦʞʥʦʩʪʴ ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ: ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʵʣʝʤʝʥʪ ʠ 

ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʙʫʜʝʪ ʧʦʪʝʨʷʥ, ʘ ʪʘʢʞʝ ʢʘʢʦʚʦ ʙʫʜʝʪ ʪʦʯʥʦʝ ʧʦʚʝʜʝ-

ʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʟʣʦʚ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [3]. 

1.2. ʉʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ ʠ ʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʝ-ʬʘʢʪʦ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʪʘʢʦʡ ʧʨʦʚʝʨʢʠ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʥʝʣʠʥʝʡʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʅɼ ʂʕɸ) ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʇʆ (ʥʘʧʨʠʤʝʨ, LS-DYNA, ANSYS Autodyn, 

ABAQUS/Explicit). 

ʉʫʪʴ ʧʦʜʭʦʜʘ: ɺ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʂʕ-ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ çʫʜʘʣ̫-

ʝʪʩʷè ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ. ɼʘʣʝʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ, ʨʘʟʚʠʪʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷ-

ʝʪʩʷ ʚʠʟʫʘʣʴʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʦʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝ 

ʥʘʯʘʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. 

ɸʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ (+) ʧʦʜʭʦʜʘ: 

- ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʜʝʢʚʘʪʥʦʩʪʴ. ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʠʪʫ-

ʪʠʚʥʳʝ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʶʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 

ʩʣʦʞʥʳʝ ʷʚʣʝʥʠʷ: ʭʨʫʧʢʦʝ ʨʘʟʨʫhʝʥʠʝ ʙʝʪʦʥʘ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʘʨʤʘʪʫʨʳ, ʢʦʥ-

ʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʝʥʠʝ ʦʙʣʦʤʢʦʚ; 

- ʥʘʛʣʷʜʥʦʩʪʴ. ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʫʰʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʘʤ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ çʩʣʘʙʳʝ ʟʚʝʥʴʴʷè ʠ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ; 

- ʧʨʷʤʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ. ʄʝʪʦʜ ʥʘʧʨʷʤʫʶ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ 

çAlternate Pathè, ʪʨʝʙʫʝʤʳʡ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɸʥʘʣʠʟ ʥʝʜʦʩʪʘʪʢʦʚ (-) ʧʦʜʭʦʜʘ: 

- ɺʳʩʦʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ. ʆʜʠʥ ʨʘʩʯʝʪ ʩʮʝʥʘʨʠʷ ʦʙʨʫʰʝʥʠʷ 

ʜʣʷ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʯʘʩʦʚ ʤʘʰʠʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʢʨʘʡʥʝ ʜʦ-

ʨʦʛʠʤ ʠ ʤʝʜʣʝʥʥʳʤ; 

- ʩʪʘʪʠʯʥʦʩʪʴ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʣʷ ʦʜʥʦʛʦ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝ-

ʥʠʷʭ ʪʨʝʙʫʶʪ ʧʝʨʝʩʦʟʜʘʥʠʷ ʠʣʠ ʟʥʘʯʠʪʝʣʥɹʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʠ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʘʩʯʝʪʦʚ ʟʘʥʦʚʦ; 

- ʩʣʦʞʥʦʩʪʴ ʫʯʝʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʣʷ ʦʜʥʦʛʦ 

ʩʮʝʥʘʨʠʷ (ʧʦʪʝʨʷ ʦʜʥʦʡ ʢʦʣʦʥʥʳ) ʥʝ ʜʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ (ʧʦʪʝʨʷ ʨʘʟʥʳʭ ʢʦʣʦʥʥ, ʨʘʟʥʳʭ ʵʪʘʞʝʡ, ʧʨʠ ʨʘʟ-

ʥʳʭ ʥʘʛʨʫʟʢʘʭ) ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʝʘʣʠʟʫʝʤʳʤ ʠʟ-ʟʘ ʚʨʝʤʝʥʥʳʭ ʠ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

- ʵʢʩʧʝʨʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʂʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʘ, ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʙʦʨʘ ʩʝʪʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʩʪʨʦʝʢ 

ʢʦʥʪʘʢʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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2. ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ: ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʡʪʠ ʦʪ ʨʘʟʨʦʟ-

ʥʝʥʥʳʭ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʢ ʩʦʟʜʘʥʠʶ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʁʱʝʡʩʷ 

ʩʠʩʪʝʤʳ ï çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʟʜʘʥʠʷ. 

2.1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʨʦʚʥʝʡ (ʤʦʜʫʣʝʡ): 

1. ɹʳʩʪʨʳʡ ʩʢʨʠʥʠʥʛʦʚʳʡ ʤʦʜʫʣʴ (ʄʦʜʫʣʴ 1). ʅʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ 

ʟʘʜʘʥʥʦʡ ʛʝʦʤʝʪʨʠʠ ʟʜʘʥʠʷ (ʠʟ BIM-ʤʦʜʝʣʠ) ʩʦʟʜʘʝʪʩʷ ʫʧʨʦʱʝʥʥʘʷ ʩʪʝʨʞʥʝʚʘʷ 

ʠʣʠ ʩʫʧʝʨʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ. ɽʝ ʮʝʣʴ ï ʥʝ ʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʨʫʰʝʥʠʷ, ʘ 

ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʦʪʝʥ ʠ ʪʳʩʷʯ ʩʮʝʥʘʨʠʝʚ (ʧʦʪʝʨʷ ʢʘʞʜʦʡ ʢʦʣʦʥʥʳ ʥʘ ʢʘʞ-

ʜʦʤ ʵʪʘʞʝ, ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘʛʨʫʟʦʢ). ɼʣʷ ʫʩʢʦʨʝʥʠ̫ ʨʘʩʯʝʪʦʚ ʚ ʵʪʦʤ 

ʤʦʜʫʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʧʘʨʘʪ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʡ ʥʘ ʜʘʥʥʳʭ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʂʕɸ. ʕʪʦʪ ʤʦ-

ʜʫʣʴ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ [4]. 

2. ɼʝʪʘʣʴʥʳʡ ʚʝʨʠʬʠʢʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ (ʄʦʜʫʣʴ 2). ʕʪʦʪ ʤʦʜʫʣʴ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʅɼ ʂʕɸ, ʥʦ ʦʥ ʟʘʧʫʩʢʘʝʪʩʷ ʥʝ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞ-

ʥʳʭ ʩʣʫʯʘʝʚ, ʘ ʪʦʣʴʢʦ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ, ʚʳʷʚʣʝʥʥʳʭ ʄʦʜʫʣʝʤ 1. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘ 80-90% ʩʦʢʨʘʪʠʪʴ ʦʙʱʝʝ ʚʨʝʤʷ ʨʘʩʯʝʪʦʚ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʚ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

3. ɹʘʟʘ ʟʥʘʥʠʡ ʠ ʘʜʘʧʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʄʦʜʫʣʴ 3). ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝ-

ʪʦʚ (ʢʘʢ ʩʢʨʠʥʠʥʛʦʚʳʭ, ʪʘʢ ʠ ʜʝʪʘʣʴʥʳʭ) ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʘ-

ʟʝ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʫʪʦʯʥʷʪʴ ʤʦʜʝʣʴ ʤʘʠhʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʵʢʩʧʝʨʪʠʟʫ. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʩʠʩʪʝʤʘ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚ ʨʘʤʢʘʭ ʧʨʠʚʳʯʥʦʡ BIM-ʩʨʝʜʳ, ʛʜʝ ʦʥ ʤʦʞʝʪ ʟʘ-

ʧʫʩʢʘʪʴ ʘʥʘʣʠʟ ʠ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʧʦʥʷʪʥʳʭ ʨʝʡʪʠʥʛʦʚ ʫʷʟʚʠʤʦʩʪʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʡ. 

2.2. ʆʞʠʜʘʝʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ 

- ʩʥʠʞʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʧʝ-

ʨʝʥʦʩʠʪʩʷ ʥʘ ʙʳʩʪʨʳʡ ʩʢʨʠʥʠʥʛʦʚʳʡ ʤʦʜʫʣʴ; 

- ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʦʮʝʥʢʠ. ɸʥʘʣʠʟ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʚʤʝʩʪʦ 

ʝʜʠʥʠʯʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ, ʘ ʥʝ 

ʙʠʥʘʨʥʳʡ ʦʪʚʝʪ çʧʨʦʭʦʜʠʪ/ʥʝ ʧʨʦʭʦʜʠʪè; 

- ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʢʚʦʟʥʦʡ BIM-ʧʨʦʮʝʩʩ. ʄʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʦʚʣʷʪʴʩʷ ʧʨʠ ʝʛʦ ʠʟʤʝʥʝʥʠʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʩʢʚʦʟʥʦʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʥʘʢʦʧʣʝʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ. ɹʘʟʘ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʤ 

ʘʢʪʠʚʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʙʫʜʫʱʠʭ 

ʧʨʦʝʢʪʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʦʪʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝ-

ʥʠʷ, ʝʛʦ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʪʦʠ-

ʤʦʩʪʠ, ʚʨʝʤʝʥʠ ʠ ʧʦʣʥʦʪʝ ʦʭʚʘʪʘ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ. 
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ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʠʠ ʣʝʛʢʦʚʝʩʥʳʭ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʢʨʠ-

ʥʠʥʛʘ ʠ ʜʝʪʘʣʴʥʦʛʦ ʂʕɸ ʜʣʷ ʪʦʯʝʯʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʟʘʤʝʥʷʝʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ, ʘ ʥʘʜʩʪʨʘʠʚʘʝʪʩʷ ʥʘʜ ʥʠʤʠ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʡ, ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʚʩʝʩʪʦʨʦʥʥʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʥʠʢʘʣʴʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʩʪʳʢʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ data science, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. 
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ʉʆɺʈɽʄɽʅʅʓʁ ʇʋʊʔ ʈɸɿɺʀʊʀʗ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʈʆʉʉʀʀ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʤʘʩʰʪʘʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʢʘʢ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʘʥʜʝʤʠʷ COVID-19, ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ 

ʪʨʫʜʘ ʠ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʝʨʝʜ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦ-

ʠʪ ʟʘʜʘʯʘ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ, ʛʜʝ ʢʣʶʯʝʚʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʩʪʘʥʦʚʷʪ-

ʩʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʦʨʠ-

ʪʝʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʩʠʣʝʥʠʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʠ ʨʦʣʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳ-

ʢʦʚ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷ-

ʱʠʝ ʚ ʦʙʱʝʩʪʚʝ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʩʤʝ-

ʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʧʝʨʝʜ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ, ʤʦʙʠʣʴʥʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʝʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ ʤʦ-

ʜʝʨʥʠʟʘʮʠʷ ð ʢʘʢ ʩʪʨʫʢʪʫʨʥʘʷ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ [4]. 

ʉ 2019 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʥʘʯʘʣʘʩʴ ʘʢʪʠʚʥʘʷ ʬʘʟʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʂʣʶʯʝʚʳʤʠ ʧʨʦʝʢʪʘʤʠ ʩʪʘʣʠ: 

- ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (ʎʆʉ) ï ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʦʙʤʝʥʘ ʫʯʝʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʠʪʝʣʝʡ ʠ ʫʯʝʥʠʢʦʚ; 
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- ʧʣʘʪʬʦʨʤʘ çʄʦʷ ʰʢʦʣʘè ʠ ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʜʥʝʚʥʠʢʠ ʠ ʞʫʨʥʘ-

ʣʳ; 

- ʠʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʧʣʘʪʬʦʨʤʘ çʉʬʝʨʫʤè ʠ ʯʘʪ-ʙʦʪʳ ʜʣʷ ʢʦʦʨʜʠ-

ʥʘʮʠʠ ʚ ʚʫʟʘʭ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʌ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 84% 

ʰʢʦʣ ʚ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ. 

ʆʩʥʦʚʥʳʝ ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ 

1. ʆʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʝʛʦ ʨʦʩʪ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʩʪʘʣʦ ʨʘʟʚʠʪʠʝ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʦ 

ʦʙʝʩʧʝʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʩʰʠʨʠʣʦ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʫʯʘʱʠʭʩʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʨʠʩʫʥʦʢ 1, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ 

ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʝ ʩ 2019 ʧʦ 2023 ʛʦʜ.   

ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ ʚʘʞʥʝʡʰʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣɹʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʘʥʜʝʤʠʠ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʨʘʟʚʠʪʠʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʢʘʯʝʩʪʚʦ ʠ ʛʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ [1]. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ, ʧʦʣʫʯʘʶʱʠʭ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʈʦʩʩʠʠ (ʚ ʤʣʥ ʯʝʣ.) ʚ 2019-2023 ʛʦʜʘʭ.  

 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʜʘʯʫ ʟʥʘʥʠʡ, 

ʥʦ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʞʠʟʥʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣɹʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʫʜʫʱʠʝ ʫʯʠʪʝʣʷ ʦʩʚʘʠ-

ʚʘʶʪ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠ-
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ʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʢʨʝʘʪʠʚʥʦʩʪʠ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʥʘʚrʢʦʚ ʫʯʘʱʠʭʩʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʠʤʝʥʥʦ: 

- ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (LMS): Moodle, Google Classroom, 

ʗʂʣʘʩʩ, ʉʠʨʠʫʩ ʆʥʣʘʡʥ ʠ ʜʨ.; 

- ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ: ʌʦʢʩʬʦʨʜ, ʋʯʠ.ʨʫ, ʅʝʪʦʣʦʛʠʷ, GeekBrains 

ʠ ʜʨ.; 

- VR/AR-ʪʝʭʥʦʣʦʛʠʠ: ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʠʥʞʝʥʝʨʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

- ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ Big Data ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ [2]. 

3. ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ: ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

2019 ʧʦ 2023 ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥɹʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʫʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ: 

- ʨʘʟʚʠʪʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʀʊ ʠ ʠʥ-

ʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ; 

- ʧʨʦʛʨʘʤʤʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʣʷ ʫʯʠʪʝʣʝʡ ʠ ʫʯʝʥʠʢʦʚ; 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʚ ʉʤʦ-

ʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ: 
 

ɻʦʜ ʂʦʣʠʯʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ ʇʨʠʨʦʩʪ/ʫʙʳʣʴ ʚ % 

2019 4120 - 

2020 4087 -0,8 

2021 4216 +3,16 

2022 4380 +3,89 

2023 4525 +3,31 

 

- ʧʝʨʝʦʩʥʘʱʝʥʠʶ ʰʢʦʣ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʜʦʩʢʠ, ʧʣʘʥʰʝʪʳ, ʥʦʫʪʙʫʢʠ). 

4. ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʩʸ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʇʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʪʠʚʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, 

ʤʦʜʫʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʘʜʘʧʪʠʚʥʳʭ ʢʫʨʩʦʚ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʣʠʯʥʦʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʥʪʝʨʝʩʳ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʛʠʙʢʦʩʪʴʶ 

ʠ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ [3]. 

5. ʇʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ɿʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʝʜʘʛʦʛʦʚ ʠʛʨʘʝʪ ʫʯʝʙʥʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʘʷ ʧʨʘʢʪʠʢʘ. ɺ ʭʦʜʝ ʧʨʘʢʪʠʢʠ ʙʫʜʫʱʠʝ ʫʯʠʪʝʣʷ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-
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ʤʝʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ, ʦʩʚʦʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʥʘʫʯʠʪʴʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʠ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʫʯʘʱʠʤʠʩʷ. 

ʇʨʘʢʪʠʢʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʚʘʪʴ ʣʠʯʥʦʩʪʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʵʤ-

ʧʘʪʠʶ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʤʝʥʠʝ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ [4]. 

6. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʇʨʦʙʣʝʤʳ: 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʦʚ ʢ ʨʘʙʦʪʝ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ; 

- ʮʠʬʨʦʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ï ʥʝ ʚʩʝ ʨʝʛʠʦʥʳ ʠʤʝʶʪ ʨʘʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨ-

ʥʝʪʫ ʠ ʪʝʭʥʠʢʝ; 

- ʧʨʦʙʣʝʤʳ ʩ ʤʦʪʠʚʘʮʠʝʡ ʫʯʝʥʠʢʦʚ ʧʨʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ: 

- ʨʘʟʚʠʪʠʝ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ï ʩʦʚʤʝʱʝʥʠʝ ʦʯʥʦʡ ʠ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤ; 

- ʛʝʡʤʠʬʠʢʘʮʠʷ (ʧʦʛʨʫʞʝʥʠʝ ʚ ʠʛʨʦʚʫʶ ʬʦʨʤʫ) ʦʙʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

- ʨʘʩʰʠʨʝʥʠʝ ʧʣʘʪʬʦʨʤ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʫʯʝ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʀʀ-ʧʦʤʦʱʥʠʢʦʚ [5]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫ-

ʙʦʢʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ, ʨʘʩʪʫʱʝʡ ʛʠʙʢʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʬʦʨ-

ʤʘʪʦʚ ʠ ʘʢʮʝʥʪʦʤ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʟʥʘʥʠʷʤ, 

ʩʜʝʣʘʚ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʤ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʳʟʦʚʳ, ʪʨʝʥʜʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʜʚʠ-

ʞʝʥʠʝ ʢ ʧʦʩʪʨʦʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʦʜʢʨʝʧʣʝʥʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʨʝʜʳ.  
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ʅ.ʉ. ʇʝʪʫʭʦʚ, ʩʪʫʜ.; ɺ.ɸ. ʅʠʢʠʬʦʨʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʈʆʀɿɺʆɼʉʊɺʆ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ ɺ ʈʆʉʉʀʁʉʂʆʁ 

ʌɽɼɽʈɸʎʀʀ 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʢʣʘʩʩʦʤ 

ʆʂɺʕɼ 29.1 ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʷ: 

- ʚʳʧʫʩʢ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʨʫʟʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ï ʬʫʨʛʦʥʦʚ, ʛʨʫʟʦʚʠʢʦʚ, 

ʚʥʝʜʦʨʦʞʥʳʭ ʪʷʛʘʯʝʡ ʜʣʷ ʧʦʣʫʧʨʠʮʝʧʦʚ ʠ ʧʨʦʯʠʭ ʚʠʜʦʚ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʚʪʦʙʫʩʦʚ, ʪʨʦʣʣʝʡʙʫʩʦʚ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ; 

- ʩʦʟʜʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʘ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʘʩʩʠ; 

- ʚʳʧʫʩʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ ï ʩʥʝʛʦʭʦʜʦʚ, ʛʦʣʴʬ-ʢʘʨʦʚ, 

ʥʘʟʝʤʥʦ-ʚʦʜʥʳʭ ʤʘʰʠʥ, ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ, ʫʙʦʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʤʦʙʠʣʴʥʳʭ 

ʙʠʙʣʠʦʪʝʢ, ʙʨʦʥʝʘʚʪʦʤʦʙʠʣʝʡ, ʛʨʫʟʦʚʠʢʦʚ ʩ ʘʚʪʦʙʝʪʦʥʦʤʝʰʘʣʢʘʤʠ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʥʝʜʦʨʦʞʥʠʢʦʚ, ʢʘʨʪʠʥʛʦʚʳʭ ʤʘʰʠʥ ʠ ʛʦʥʦʯʥʳʭ ʘʚʪʦʤʦ-

ʙʠʣʝʡ; 

- ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝ-

ʣʝʡ [1]. 

ʕʪʠ ʜʘʥʥʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʦʜʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
ʇʆɼʆʊʈɸʉʃʔ ʇʈʆʀɿɺʆɼʉʊɺɸ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʇʨʦʠʟʚʦʜʩʪʚʦ ʰʘʩʩʠ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (ʬʫʨʛʦ-

ʥʳ, ʛʨʫʟʦʚʠʢʠ, ʚʥʝʜʦʨʦʞʥʳʝ ʪʷʛʘʯʠ ʜʣʷ ʧʦʣʫ-

ʧʨʠʮʝʧʦʚ ʠ ʪ.ʧ.) 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʯʠʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ: ʩʥʝʛʦʭʦʜʳ, ʛʦʣʴʬ-ʢʘʨʳ, ʥʘʟʝʤʥʦ-

ʚʦʜʥʳʝ ʊʉ, ʧʦʞʘʨʥʳʝ ʤʘʰʠʥʳ, ʫʙʦʨʦʯʥʳʝ 

ʤʘʰʠʥʳ ʜʣʷ ʫʣʠʮ, ʤʦʙʠʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, 

ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʛʨʫʟʦʚʠʢʠ ʩ ʘʚ-

ʪʦʙʝʪʦʥʦʤʝʰʘʣʢʘʤʠ ʠ ʪ.ʜ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʙʫʩʦʚ, ʪʨʦʣʣʝʡʙʫʩʦʚ ʠ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʝʟʜʝʭʦʜʦʚ, ʢʘʨʪʦʚ ʠ ʧʨʦʯʠʭ 

ʤʘʰʠʥ ʵʪʦʛʦ ʚʠʜʘ, ʚʢʣʶʯʘʷ ʛʦʥʦʯʥʳʝ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ 

ʂʘʧʠʪʘʣʴʥʳʡ ʟʘʚʦʜʩʢʦʡ ʨʝʤʦʥʪ ʜʚʠʛʘʪʝʣʝʡ 

ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʧʦʜʦʪʨʘʩʣʠ, ʚʭʦʜʷʱʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚ-

ʪʦʤʦʙʠʣʝʡ (ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 700 ʪʳʩ. ʰʪ.). 

ʕʪʘ ʦʪʨʘʩʣʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʤʥʦʞʝʩʪʚʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚ-

ʥʷʭ [2]. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʘʢʠʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ 

ʄʦʩʢʦʚʩʢʘʷ, ʉʘʤʘʨʩʢʘʷ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ʠ ʏʝʣʷ-

ʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʝʡʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ: ɸɺ-
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ʊʆɺɸɿ (ʊʦʣʴʷʪʪʠ), ɻɸɿ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ), ʂɸʄɸɿ (ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ), 

ʋɸɿ (ʋʣʴʷʥʦʚʩʢ), ʘ ʪʘʢʞʝ ʩʙʦʨʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʙʨʝʥʜʦʚ Hyundai, Toyota ʠ 

Renault. ʇʨʠʯʠʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʨʘʩʣʠ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʥʘʣʠʯʠʝʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʩʳʨʴʝ-

ʚʦʡ ʙʘʟʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʚʢʣʶʯʘʷ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʠ ʨʝʞʠʤʳ 

ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʠ ʠʩʧʳʪʘʣ ʟʥʘʯʠ-

ʪʝʣɹʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ 2015 ʛʦʜʫ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʢʦʣʦ 

1,3 ʤʣʥ ʝʜʠʥʠʮ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʢ 2018 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʜʦ 1,8 ʤʣʥ. ʆʜʥʘ-

ʢʦ ʚ 2020 ʛʦʜʫ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ COVID-19 ʚʳʧʫʩʢ ʩʥʠʟʠʣʩʷ ʜʦ 1,1 ʤʣʥ ʰʪʫʢ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʥʘʯʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʜʦʩʪʠʛʰʝʝ ʫʨʦʚʥʷ ʩʚʳʰʝ 1,5 ʤʣʥ ʘʚʪʦʤʦʙʠ-

ʣʝʡ ʢ 2024 ʛʦʜʫ. [3] 

ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʨʘʟʥʳʤ 

ʩʫʙʲʝʢʪʘʤ (ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʈʌ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ 2015-2024 ʛʛ., ʪʳʩ. ʰʪʫʢ 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʦʢ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʠʜʝʨʘʤʠ ʧʦ ʦʙʲʝʤʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʪʘʶʪʩʷ ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʚʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ COVID-19 ʠ ʩʘʥʢʮʠʡ (ʚ 2024 ʛʦʜʫ ʦʙʲʝʤ ʩʦʩʪʘʚʠʣ 

200 ʠ 230 ʪʳʩ. ʰʪʫʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺ 2020 ʛʦʜʫ ʧʘʥʜʝʤʠʷ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ: ʙʳʣʠ ʦʩʪʘʥʦʚʣʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ, ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʩʥʠʞʝʥʠʝ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʩʦʙʝʥ-

ʥʦ ʧʦʩʪʨʘʜʘʣʠ ʢʦʤʧʘʥʠʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʤʧʦʨʪʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʫʞʝ ʚ 2021 ʛʦʜʫ ʥʘʯʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʤʝʨʘʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʪʘʢʠʤ ʢʘʢ ʣʴʛʦʪʥʦʝ ʘʚʪʦʢʨʝʜʠʪʦʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦ-

ʛʨʘʤʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 



121 

ɺʚʝʜʝʥʠʝ ʩʘʥʢʮʠʡ ʚ 2022 ʛʦʜʫ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʫʭʦʜʘ ʟʘʧʘʜʥʳʭ ʘʚʪʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Renault, Toyota, Ford ʠ Volkswagen. ʕʪʦ ʧʦʪʨʝʙʦʚʘʣʦ 

ʢʘʨʜʠʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʡ ʦʪʨʘʩʣʠ: ʠʟʤʝʥʝʥʠʷ ʚ ʣʦʛʠʩʪʠʢʝ, ʟʘʤʝʥʘ ʠʤ-

ʧʦʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʧʫʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʙʨʝʥʜʦʚ, ʪʘʢʠʭ ʢʘʢ çʄʦʩʢʚʠʯè. ɹʳ-

ʣʦ ʫʩʠʣʝʥʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠʟ ʂʠʪʘʷ, ʀʥʜʠʠ ʠ ʩʪʨʘʥ ɸʟʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʯʘʩʪʠʯʥʦ ʚʦʩʧʦʣʥʠʪʴ ʜʝʬʠʮʠʪ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʧʨʦʩʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳ-

ʤʠ. 

ɺʣʠʥ̫ʠʝ ʩʘʥʢʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʈʌ ʜʦ ʠ ʧʦ-

ʩʣʝ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ 2021-2024 ʛʛ., ʪʳʩ. ʰʪʫʢ 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʦʢ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 2023 ʛʦʜʫ ʠʟ-ʟʘ ʩʘʥʢ-

ʮʠʦʥʥʦʛʦ ʚʣʠʷʥʠʷ ʫʰʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʙʨʝʥʜʳ ʠ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʧʘʣʠ ʥʘ 

927 ʪʳʩ. ʰʪʫʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ, ʦʜʥʘʢʦ ʫʞʝ ʚ 2024 ʛʦʜʫ ʥʘʯʘ-

ʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʩʘʥʢʮʠʡ ʠ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʨʦʩ ʥʘ 115 ʪʳʩ. 

ʰʪʫʢ. 

ɺ ʮʝʣʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʫʶ ʦʪʨʘʩʣʴ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʝʩʤʦʪ-

ʨʷ ʥʘ ʚʥʝʰʥʠʝ ʚʳʟʦʚʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʫʩʠʣʝʥʠʶ ʨʦʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1 ɹʫʭʧʨʦʬʠ URL: https://www.buxprofi.ru/spravochnik/okved-2/razdel-C/klass-okved-29 

2 ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ) URL: https://rosstat.gov.ru 

3 ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ URL: https://minpromtorg.gov.ru 

 

https://www.buxprofi.ru/spravochnik/okved-2/razdel-C/klass-okved-29
https://rosstat.gov.ru/
https://minpromtorg.gov.ru/
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ɼ.ɸ. ʈʳʞʢʦʚʠʯ, ʩʪʫʜ.; ɸ.ɺ. ɿʝʜʘʠʥʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʂʈʀʊɽʈʀʀ ʋʉʊɸʈɽɺɸʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʀʊ-ʩʪʨʫʢʪʫʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʝʚʦʣʶʮʠʡ ʚ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ 

ʪʝʭʥʦʣʦʛʠʷʭ, ʥʘʧʨʠʤʝʨ, ʥʝʡʨʦʩʝʪʷʭ ʠ ʩʝʪʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ). 

ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʪʝʨʤʠʥ çʘʜʘʧʪʠʚʥʦʩʪʴè ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘ-

ʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʀʊ-ʩʬʝʨʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʜʘʧʪʠʚʥʦʩʪʠ ʥʝ ʦʙʦʰʣʘ 

ʩʪʦʨʦʥʦʡ ʠ ʚʣʘʜʝʣʴʮʝʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ): ʫʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝʤʳ ʤʦ-

ʛʫʪ ʟʘʤʝʜʣʷʪʴ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʞʝ ʦʩʪʘʥʦʚʠʪʴ ʝʸ ʨʘʟʚʠʪʠʝ ʚʦʚʩʝ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤ ʨʳʥʢʦʤ ʀʊ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʫʩʪʘʨʝʚʘʥʠʷ ʀʉ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʵʪʫ ʟʘʜʘʯʫ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʧʨʠʥʮʠʧʦʚ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʣʦʞʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʝʸ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʚ ʨʝʘʣʴ-

ʥʦʤ ʚʨʝʤʝʥʠ. ʂ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

ʇʝʨʚʳʡ ʢʨʠʪʝʨʠʡ ï ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ), ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʉ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʯʘʱʝ ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʦʜʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ ʝʛʦ 

ʨʘʟʨʘʙʦʪʯʠʢʘ. ʀʤ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʥʦʚʳʝ ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚʣʷʪʴʩʷ 

ʦʰʠʙʢʠ. ʆʜʥʘʢʦ ʩʨʦʢ ʧʦʜʜʝʨʞʢʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝ ʙʝʩʢʦʥʝʯʝʥ, ʠ ʦʥʘ 

ʤʦʞʝʪ ʧʨʝʢʨʘʪʠʪʴʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʚ ʩʠʣʫ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʠʯʠʥ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʩʘʤʦʡ ʯʘʩʪʦʡ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʣʠ ʪʝʭʥʠʯʝʩʢʘʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʚʳʧʫʩʢʘ ʜʘʣʴʥʝʡʰʠʭ ʦʙʥʦʚʣʝʥʠʡ. ɺʣʘʜʝʣʴʮʫ ʀʉ ʩʣʝʜʫʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʨʦʢʠ 

ʦʢʦʥʯʘʥʠʷ ʧʦʜʜʝʨʞʢʠ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ 

ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʇʆ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 1ʉ: 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʧʦʜʜʝʨʞʢʘ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥʘ 

ʢʦʥʮʦʤ 2026 ʛʦʜʘ. 

ɺʪʦʨʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʛʦʩʩʪʘʥʜʘʨʪʘʤ. ʊʘʢ ʢʘʢ ʀʉ ʦʪ-

ʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʥʠ ʦʙʷʟʘʥʳ ʩʣʝ-

ʜʦʚʘʪʴ ʪʝʤ ʞʝ ʩʪʘʥʜʘʨʪʘʤ, ʯʪʦ ʠ ʢʦʤʧʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʘʭ ʥʘʣʦʛʦʚʦʛʦ ʠ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʝ ʩ ʛʦʩʟʘʢʘʟʘʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨ-

ʛʘʥʘʤʠ. ʉʪʦʠʪ ʪʘʢʞʝ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʶ-

ʱʠʝ ʩʪʘʥʜʘʨʪʳ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʯʥʳʤʠ ʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʟʘ 

ʦʜʠʥ ʛʦʜ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʀʉ ʦʙʥʦʚʣʷʶʱʠʤʩʷ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʝʸ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʝʸ ʚʣʘʜʝʣʴʮʘ ʢ ʦʜʥʦ-

ʤʫ ʠʟ ʚʠʜʦʚ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʙʫʜʴ ʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ, ʫʛʦʣʦʚʥʘʷ ʠʣʠ ʠʥʘʷ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʉ ʦʯʝʥʴ ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʝ ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤ ʩʣʝʜʦʚʘʪʴ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʳʥʢʝ ï ʪʨʝʪʠʡ ʢʨʠʪʝʨʠʡ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙɦʝʩʪʚʝ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʤʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʧʦʩʪʦʷʥʥʳʝ ʥʦʚʰʝʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʷ ʫʞʝ ʚʥʝʜʨʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘ ʠʣʠ ʠʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 
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ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʝʸ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʀʉ ʠ 

ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʦʪ ʩʠʩʪʝʤʳ MRP, ʫʯʠ-

ʪʳʚʘʶʱʝʡ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʳʣ ʩʦʚʝʨʰʸʥ ʧʝʨʝʭʦʜ ʢ MRP II, ʢʦ-

ʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʦʩʥʦʚʥʦʝ, ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʅʘ ʜʘʥʥʳʡ 

ʞʝ ʤʦʤʝʥʪ ʥʘ ʧʠʢʝ ʪʝʭʥʦʣʦʛʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʭʦʜʠʪʩʷ ʩʠʩʪʝʤʳ 

ERP, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʸ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʮʝʣʦʤ. ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʀʉ 

MRP ʙʫʜʝʪ ʚʦ ʤʥʦʛʦʤ ʫʩʪʫʧʘʪʴ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʀʉ ERP. 

ʏʝʪʚʸʨʪrʡ ʢʨʠʪʝʨʠʡ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʮʠʬʨʦʚʘʷ ʀʉ ʤʦʛʣʘ ʙʳʪʴ 

ʦʩʥʘʱʝʥʘ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʘʢʝʪʦʤ ʇʆ, ʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʛʨʘʤʦʪʥʦ ʩʢʦʤʧʠʣʠ-

ʨʦʚʘʥʥʘʷ ʀʉ ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʛʨʘʤʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʄʦʥʦʣʠʪʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʠʛʨʳʚʘʶʪ ʠʤ ʚ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʠ ʵʪʦʤ ʟʘʤʝʜʣʷʝʪʩʷ ʨʘʙʦʪʘ ʚʩʝʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʀʉ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩ ʚʥʝʰʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ (ʕɼʆ). 

ʇʷʪʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʧʨʠ ʨʘʙʦʪʝ. ʀʉ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʥʦ 10 ʠʣʠ ʙʦʣʝʝ ʣʝʪ ʥʘʟʘʜ, ʨʘʟʨʘʙʘ-

ʪʳʚʘʣʠʩʴ ʩ ʫʯʸʪʦʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʱʥʦʩʪʝʡ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʨʘʡʥʝ ʥʝʮʝʣʝʩʦʦʙ-

ʨʘʟʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʣʫʞʘʪ çʙʫʪʳʣʦʯʥʳʤ ʛʦʨʣʳʰʢʦʤè ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʝʸ 

ʵʣʝʤʝʥʪʦʚ [1]. 

ʐʝʩʪʦʡ ʢʨʠʪʝʨʠʡ ï ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʜʝʬʠʮʠʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʀʊ. 

ʀʉ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ, ʩʧʦʩʦʙʥʳ ʦʙʟʘʚʝʩʪʠʩʴ 

ʤʥʦʞʝʩʪʚʦʤ ʢʘʢ ʦʬʠʮʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ ʜʦʨʘʙʦ-

ʪʦʢ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʧʨʦʧʨʠʝʪʘʨʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʟʘʤʝʥʳ ʢʘʜʨʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʠʭ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ, ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʥʷʪʴ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʨʘʙʦʪʘʪʴ ʵʪʠ 

ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʥʝ ʦʢʘʟʘʪʴʩʷ. ɸ ʟʥʘʯʠʪ ʥʘʨʫʰʠʪʩʷ ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤ ʚ 

ʜʘʣʴʥʝʡʰʝʤ. 

ʉʝʜʴʤʳʤ ʢʨʠʪʝʨʠʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʜʦʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ 

ʧʨʝʜʳʜʫʱʠʤ: ʯʝʤ ʜʦʣʴʰʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʪʝʤ ʥʝʩʪʘʙʠʣʴʥʝʝ ʦʥʘ ʩʪʘ-

ʥʦʚʠʪʩʷ ʠ ʪʝʤ ʩʣʦʞʥʝʝ ʥʘʡʪʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʨʘʙʦʪʘʪʴ ʩ ʥʝʡ. ʕʪʠ ʬʘʢ-

ʪʦʨʳ ʫʚʝʣʠʯʠʚʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ 

ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʯʪʦ ʜʘʸʪ ʧʦʚʦʜ ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʀʉ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ï ʚʦʩʴʤʦʡ ʢʨʠʪʝ-

ʨʠʡ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʀʉ, ʚʥʝʜʨʷʝʤʳʝ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʧʦʜʩʪʨʘʠʚʘ-

ʶʪʩʷ ʧʦʜ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʢʘʢ 

ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʛʦ-

ʜʘʤʠ, ʠ ʚʥʝʜʨʸʥʥʘʷ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʀʉ ʤʦʞʝʪ ʙʦʣʴʰʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘ-

ʜʘʥʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ. 

ɼʝʚʷʪʳʡ ʢʨʠʪʝʨʠʡ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʛʨʦʟʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʎʠʬʨʦʚʳʝ ʫʛʨʦʟʳ ʤʝʥʷʶʪʩʷ ʠ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʩ ʢʘʞʜʳʤ ʜʥʸʤ. ɺʩʸ ʙʦʣʴʰʝ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʪʘʢʘʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʬʠ-

ʥʘʥʩʦʚʦʡ ʠʣʠ ʠʥʦʡ ʚʳʛʦʜʳ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʝ-

ʪʝʚʳʭ ʘʪʘʢ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʠʡ ʚʳʨʦʩʣʦ ʥʘ 67% ʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 

2025 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ ʞʝ ʧʝʨʠʦʜʦʤ 2024 ʛʦʜʘ. ʕʪʠ ʘʪʘʢʠ ʧʨʦʠʩʭʦʜʷʪ 

ʢʘʢ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʜʨʫ-

ʛʠʭ ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʘʪʘʢ. ɼʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʦʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʀʉ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʫʷʟʚʠʤʦʩʪʷʤʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʢʦʤʧʘʥʠʠ, ʚ ʢʦʪʦʨʫʶ ʦʥʘ 

ʚʥʝʜʨʝʥʘ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʢʨʠʪʝʨʠʝʚ ʫʩʪʘʨʝʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʀʪʦʛʦʤ ʩʪʘʣʠ ʯʝʪʳʨʝ ʚʠʜʘ 

ʀʉ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʧʝʨʝʜʦʚʳʝ, ʘʢʪʫʘʣʴʥʳʝ, ʫʩʪʘʨʝʚʘʶʱʠʝ ʠ ʘʨʭʘʠʯʥʳʝ. 

ʇʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʷ ʩʚʦʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʬʫʥʢʮʠʷʤ, ʢʦ-

ʪʦʨʳʭ ʥʝ ʙʳʣʦ ʨʘʥʝʝ. ʉʨʝʜʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʩʪʝʤʳ ʩ ʛʣʫʙʦʢʦʡ 

ʠʥʪʝʛʨʘʮʠʝʡ ʀʀ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ VR/AR-ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ 

ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ ʪʘʢʦʛʦ ʧʣʘʥʘ ʤʦʛʫʪ ʠ ʥʘʚʨʝʜʠʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʫ 

ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʤʘʣʦʡ ʦʩʚʦʝʥʥʦʩʪʠ. 

ɸʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʩʨʝʜʠ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʙʠʟʥʝʩʘ ʚ ʈʌ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ-

ʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʜʣʷ ʫʧʨʘʚʣʷʝʤʦʡ ʠʤʠ ʩʬʝʨʳ ʠ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʩʚʦʝʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʨʝʛʫʣʷʨʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 10-15 

ʣʝʪ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʀʉ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʚʝʜʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʫʯʸʪʘ. 

ʋʩʪʘʨʝʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʚʩʸ ʝʱʸ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʴʶ, ʦʜʥʘʢʦ ʩʨʦʢ ʠʭ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʜʦʡʜʫʪ 

ʢ ʢʦʥʮʫ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 2-4 ʣʝʪ. ʉʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʫʟʢʦʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʬʠʨʤʘʭ, ʧʝʨʝʤʝʥʳ ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘ-

ʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʧʝʨʝʦʙʫʯʝʥʠʝ. 

ɸʨʭʘʠʯʥʳʝ ʩʠʩʪʝʤʳ ʜʘʚʥʦ ʠʣʠ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʚʳʰʣʠ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʩʚʷʟʠ ʩ ʠʭ ʧʦʣʥʳʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʨʷʜʝ ʩʬʝʨ, ʪʘ-

ʢʠʭ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʣʠ ʣʝʛʘʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʯʘʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ ʬʫʥʢʮʠʡ ʚʩʸ ʞʝ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʚ ʩʠʣʫ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠʣʠ ʥʝʞʝʣʘʥʠʷ ʠʭ ʟʘʤʝʥʳ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʉʨʝʜʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʧʨʠʤʠʪʠʚʥʳʝ ʀʉ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʩʨʝʜʝ DOS ʠʣʠ 

ʝʡ ʧʦʜʦʙʥʳʭ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʩʤʦʪʨʝʥ-

ʥʳʭ ʚʠʜʦʚ ʀʉ ʢʨʠʪʝʨʠʷʤ ʫʩʪʘʨʝʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʠʧʦʚ ʀʉ ʠ ʢʨʠʪʝʨʠʝʚ ʠʭ ʫʩʪʘʨʝʚʘʥʠʷ 

 ʊʠʧʳ ʀʉ 

ʂʨʠʪʝʨʠʡ ɸʨʭʘʠʯʥʳʝ ʋʩʪʘʨʝʚʘʶʱʠʝ ɸʢʪʫʘʣʴʥʳʝ ʇʝʨʝʜʦʚʳʝ 

ʇʨʝʢʨʘʱʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦ-

ʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ 
+ ï ï ï 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʛʦʩʩʪʘʥʜʘʨʪʘʤ + ï ï ï 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭ-

ʥʦʣʦʛʠʡ ʥʘ ʨʳʥʢʝ 
+ ï + ï 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʩʠʩʪʝʤʘ-

ʤʠ 

+ + ï ï 

ʇʨʦʚ̫ʣʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʙʦʪʝ 
+ + ï ï 

ɼʝʬʠʮʠʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʀʊ + + ï ï 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʜʦʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ 
+ + + ï 

ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʀʉ ʩ ʘʢʪʫʘʣʴʥʳ-

ʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ 
+ ï ï ï 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʫʛʨʦʟʘʤ 
+ + ï ï 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʜʝʣʝʥ ʨʷʜ ʢʨʠʪʝʨʠʝʚ, ʧʨʠʤʝ-

ʥʠʤʳʭ ʢ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʫʩʪʘʨʝʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʢʨʠʪʝʨʠʠ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʪʨʝʥʜʘʭ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʢʘʢ ʚʩʝʤʠʨʥʦʛʦ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʀʊ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ ʩʧʦʩʦʙʥʦ ʜʘʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʠ ʘʢʪʫ-

ʘʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʀʉ, ʘ ʪʘʢʞʝ ʧʦʚʳ-

ʩʠʪʴ ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʝʨ-

ʩʧʝʢʪʠʚʝ, ʩʥʠʟʠʚ ʧʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʢʫ ʨʘʙʦʪʳ ʫʩʪʘʨʝʚʘʶʱʠʭ ʠʣʠ ʘʨ-

ʭʘʠʯʥʳʭ ʩʠʩʪʝʤ. 
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ʈɸʎʀʀ ʈɽʂʃɸʄʅʆɻʆ ʂʆʅʊɽʅʊɸ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

[1], ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [2], ʚ ʤʝʜʠʮʠʥʝ [3] 
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ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʆʩʦʙʝʥʥʦ ʙʫʨʥʦ ʩʝʡʯʘʩ ʨʘʟʚʠʚʘʝʪʩʷ ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ, ʩʧʦ-

ʩʦʙʥʦʡ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʢʦʥʪʝʥʪ ʨʘʟʣʠʯʥʳʭ ʤʦʜʘʣʴʥʦʩʪʝʡ (ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, 

ʟʚʫʢ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ) ʩʦ ʩʢʦʨʦʩʪʷʤʠ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʢʘʯʝʩʪʚʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʥʝ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʮʝʣʷʤ ʛʝʥʝʨʘʮʠʠ ʠ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ. ʇʦʵʪʦʤʫ ʘʢʪʫ-

ʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʝʡ ʚʳʩʪʫʧʘʝʪ ʚʳʷʚʣʝʥʠʝ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, 

ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʬʝʨ 

ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʨʳʥʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʮʠʠ ʨʝʢʣʘʤ-

ʥʦʛʦ ʢʦʥʪʝʥʪʘ ʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ 

ʚʳʷʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʀʀ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʘʨʢʝʪʠʥʛ, ʙʫʜʫʯʠ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʢʨʘʡʥʝ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ ʩʧʝʢ-

ʪʨʦʤ ʧʨʠʤʝʥʝʥʠʷ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʦʪ ʘʥʘʣʦʛʠʯʥʦʡ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʠ 

ʬʫʥʢʮʠʡ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʥʝʡʨʦʩʝʪʝʡ ʠ ʀʀ ʚ ʮʝʣʦʤ, ʯʪʦ ʩʜʝʣʘʣʦ ʠʭ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʩʬʝʨʳ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʢʣʘʤʝ, ʛʜʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ ʀʀ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʨʝʢʣʘʤʝ 

 ̄ ɺʠʜ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ 

ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨʳ 

1 ɻʝʥʝʨʘʮʠʷ ʢʦʥ-

ʪʝʥʪʘ 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʟʜʘʥʠʝ 

ʘʫʜʠʦ-, ʚʠʜʝʦ- ʠ ʪʝʢʩʪʦʚʦʛʦ 

ʢʦʥʪʝʥʪʘ ʩʠʣʘʤʠ ʀʀ 

ChatGPT, YandexGPT, 

Midjourney, DALL-E, 

AIVA, Kandinsky 

2 ʊʘʨʛʝʪʠʥʛ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʧʝʨʩʦ-

ʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ 

ʉʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʢʦʥʪʝʥʪʘ (Wildberries, 

Ozon, Netflix) 

3 ʆʧʪʠʤʠʟʘʮʠʷ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ A/B-

ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʤʝʪ-

ʨʠʢ LTV, CAC, CTR ʠ ʜʨ. 

Google Ads Performance 

Max ʗʥʜʝʢʩ.ɼʠʨʝʢʪ 

çɸʚʪʦʪʘʨʛʝʪʠʥʛè 

4 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʢʣʠʝʥʪʩʢʦʡ ʙʘ-

ʟʦʡ 

ʇʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ 

ʦʥʙʦʨʜʠʥʛʘ ʢʣʠʝʥʪʦʚ ʩ ʧʦʤʦ-

ʱʴʶ ʯʘʪ-ʙʦʪʦʚ 

ʗʥʜʝʢʩ.ɸʣʠʩʘ, ʀʀ-

ʙʣʦʛʝʨʳ, VR/AR-

ʧʨʠʤʝʨʢʠ ʠ ʚʥʝʰʥʠʝ 

ʜʠʘʛʥʦʩʪʠʢʠ (LôOreal 

Paris) 

5 ʄʝʜʠʘ ʤʦʥʠʪʦ-

ʨʠʥʛ 

ɸʥʘʣʠʟ ʫʟʥʘʚʘʝʤʦʩʪʠ ʙʨʝʥʜʘ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

YouScan, Brand Analyt-

ics, ʀʀ-ʤʦʜʫʣʠ ʚ ʩʝʨ-

ʚʠʩʘʭ ʧʨʦʜʚʠʞʝʥʠʷ 

ʢʦʥʪʝʥʪʘ 
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6 ʀʥʪʝʛʨʘʮʠʷ ʚ 

ʢʨʝʘʪʠʚʥʳʡ 

ʧʨʦʮʝʩʩ 

ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠ ʪʨʫ-

ʜʦʚrʭ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ 

Midjourney, TikTok AI  

Tools, ʨʘʟʣʠʯʥʳʝ ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠ̫ -

ʪʠʷ 

7 ɸʥʘʣʠʪʠʢʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʉʦʩʪʘʚʣʝʥʠʝ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʠʭ ʘʥʘʣʠʟ ʠ ʛʝʥʝʨʘʮʠʷ ʚʳʚʦʜʦʚ 

Google Analytics, ʗʥ-

ʜʝʢʩ ʄʝʪʨʠʢʘ 

 

ʆʜʥʠʤ ʠʟ ʢʝʡʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʨʝʢʣʘʤʝ, ʟʘʩʣʫʞʠʚʰʠʭ ʩʝʨʴʸʟʥʦʝ 

ʚʥʠʤʘʥʠʝ, ʩʪʘʣ ʢʝʡʩ, ʵʢʩʢʣʶʟʠʚʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʢʦʤʧʘʥʠʠ çCoca-Colaè 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ çOpenAIè ʠ çBain&Companyè [4]. ʇʨʦʜʫʢʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

çCreate Real Magicè ʠ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʣʘʪʬʦʨʤʫ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʠ ʠʟ ʨʷʜʘ ʩʪʨʘʥ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʨʝʢʣʘʤʥʳʝ ʢʦʥʮʝʧʪʳ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʦʙʨʘʟʳ çCoca-Colaè, ʠʟʚʝʩʪʥʳʝ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʢʫʨʩʥʦʛʦ ʦʪʙʦʨʘ ʯʘʩʪʴ ʘʚʪʦʨʦʚ ʩʤʦʛʣʘ ʧʦʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʟʜʘʥʠʠ ʜʠʟʘʡʥʦʚ ʥʝʢʦʪʦʨʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʦʤʧʘʥʠʠ. 

ʈʝʢʣʘʤʥʳʝ ʢʘʤʧʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʘʥʠʝʡ çɺʢʫʩɺʠʣʣè ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ 

ʨʝʢʣʘʤʥʳʡ ʨʦʣʠʢ, ʚ ʢʦʪʦʨʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘ ʙʳʣʘ ʩʛʝʥʝʨʠʨʦʚʘ-

ʥʘ ʥʝʡʨʦʩʝʪʷʤʠ Runway, Kling ʠ ʜʨʫʛʠʤʠ. ʇʦ ʩʣʦʚʘʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʧʘʥʠʠ, 

ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʚʟʦʰʣʠ ʩʨʝʜʥʝʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʚ 3-4 ʨʘʟʘ, ʯʪʦ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʦʤʫ ʩʪʠʣʶ ʚʠʜʝʦʨʷʜʘ, ʧʦʢʘ-

ʟʘʚʰʝʛʦʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʟʨʠʪʝʣʷʤ [5]. ʅʝ ʩʣʝʜʫʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʩʪʦʷʱʠʭ ʘʢʪʸʨʦʚ ʠ ʧʦʣʥʦʮʝʥʥʦʡ ʩʲʸʤʦʯʥʦʡ 

ʢʦʤʘʥʜʳ ʦʙʦʰʣʦʩʴ ʙʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʜʦʨʦʞʝ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʫʧʦʤʷʥʫʪʴ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʥʝʜʝʣʴ, ʷʚʣʷʷʩʴ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʦʜʥʦʡ ʠʟ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʬʠʨʤʳ LôOreal Paris 

ʩʪʘʣʦ ʧʨʠʣʦʞʝʥʠʝ çSkinConsultAIè. ɽʛʦ ʪʝʢʫʱʘʷ ʠʪʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʦ ʬʦʪʦʛʨʘ-

ʬʠʠ ʝʛʦ ʣʠʮʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʝ ʩʧʦʩʦʙʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʫʭʦʜʘ ʟʘ ʢʦʞʝʡ, ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʝʜʣʘʛʘʷ ʬʠʨʤʝʥʥʳʝ ʢʦʩʤʝʪʠ-

ʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʘʥʠʠ ModiFace, ʢʦ-

ʪʦʨʘʷ ʙʳʣʘ ʧʨʠʦʙʨʝʪʝʥʘ LôOreal ʚ 2018 ʛʦʜʫ [6]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʝ-

ʢʣʘʤʥʦʛʦ ʢʦʥʪʝʥʪʘ; ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʚʠʜʝʦ, ʘʫʜʠʦ ʢʦʥʪʝʥʪʘ ʠ ʝʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʥʘʧʦʣ-

ʥʝʥʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʡ ʘʢʮʝʥʪ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʫʢʘʟʘʥʥʫʶ ʚ ʧʨʦʤʧʪʘʭ 
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ʛʝʥʝʨʘʮʠʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʙʣʶʜʘʝʤʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʜʣʷ 

ʢʦʤʧʘʥʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʧʨʦʜʚʠʞʝ-

ʥʠʷ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠ-

ʢʦʡ ʪʘʢʠʭ ʧʨʘʢʪʠʢ. ʊʘʢ, ʥʝʤʘʣʘʷ ʯʘʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʀʀ-ʢʘʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪ 

ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʘʢ ʜʠʧʬʝʡʢ ï ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʩʦʟʜʘʥʠʝ ʦʙʨʘʟʦʚ ʠ ʛʦʣʦ-

ʩʦʚ ʥʘʩʪʦʷʱʠʭ ʣʠʯʥʦʩʪʝʡ. ɸʫʜʠʦʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʘʢʪ ʟʨʠʪʝʣʷ ʩ ʪʘʢʠʤʠ çʣʶʜʴ-

ʤʠè ʩʧʦʩʦʙʝʥ ʧʦʩʪʝʧʝʥʥʦ ʩʪʠʨʘʪʴ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʣʦʞʴʶ ʠ ʨʝʘʣʴʥʦʩʪʴʶ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʴʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʀʀ ʚ ʨʝʢʣʘʤʝ, ʪʘʢ ʢʘʢ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʵʪʠʯʝʩʢʦʡ ʜʦʧʫʩʪʠʤʦʩʪʠ ʩʦʟʜʘʥʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʠ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɼʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʘʩʧʝʢʪʦʤ ʚʳʩʪʫʧʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʛʠʧʝʨʧʝʨʩʦʥʘʣʠ-

ʟʘʮʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʫʧʨʦʩʪʠʣʦ ʟʘʜʘʯʫ ʤʘʨʢʝʪʦʣʦʛʦʚ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʦʛʦ ʧʨʦʬʠʣʷ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠʟ ʠʭ ʢʣʠʝʥʪʩʢʦʡ 

ʙʘʟʳ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʘʝʪ ʨʝʢʣʘʤʫ ʢʨʘʡʥʝ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʠ ʥʘʚʷʟʯʠʚʦʡ, 

ʩʦʟʜʘʚʘʷ ʵʭʦ-ʢʘʤʝʨʫ, ʧʨʠʪʫʧʣʷʶʱʫʶ ʯʫʚʩʪʚʦ ʠ ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʪʘʢʦʤ ʢʣʶʯʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʪʘʥʦʚʠʪʩʷ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ ʵʪʠʢʠ ʀʀ. ʈʷʜʦʚʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʚʝʩʪʥʦ, ʢʪʦ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʦ ʝʛʦ ʦʥʣʘʡʥ-ʘʢʪʠʚʥʦʩʪʠ, ʚ ʢʘʢʠʭ ʮʝʣʷʭ ʦʥʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʢʦʤʫ ʦʥʘ ʤʦʞʝʪ ʧʨʦʜʘʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙ-

ʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʤʘʩʰʪʘʙʦʤ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʙʦʣʴʰʠʭ 

ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ï ʚ ʜʘʪʘʩʝʪ ʧʦʧʘʜʘʝʪ ʚʩʸ, ʦʪ ʙʝʟʦʙʠʜʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʜʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʟʘʱʠʱʸʥʥʳʭ ʘʚʪʦʨʩʢʠʤ ʧʨʘʚʦʤ. ʀʟ 

ʵʪʦʛʦ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʢʦʥʪʝʥʪʘ, ʠʤ ʛʝʥʝʨʠʨʫʝʤʦʛʦ. ʂʪʦ ʙʫʜʝʪ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ çʩʦʚʝʪè, 

ʧʨʠʥʸʩʰʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʨʝʜ: ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝʡʨʦʩʝʪʠ, ʘʚʪʦʨ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ 

ʧʦʧʘʣ ʚ ʜʘʪʘʩʝʪ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ ʞʝ ʩʘʤ ʀʀ? ʊʦʪʘʣʴʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʜʘʥ-

ʥʦʤʫ ʚʦʧʨʦʩʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʢʘʢ ʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʫʜʝʙʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʟʲʷʩʥʠʪʴ ʩʠʪʫʘʮʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʡ ʠʪʝʨʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʢʨʘʡʥʝ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʉʦ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ, ʚʥʝʜʨʝʥʠʝ ʛʝ-

ʥʝʨʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʨʦ-

ʜʘʢ ʝhʥʘ ʢʘʢ ʪʘʢʦʚʦʛʦ ʩʫʣʠʪ ʧʦʚʳʰʝʥʠʝʤ ʨʷʜʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʜʦʭʦʜʥʦʩʪʴ ʠ ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʨʘ-

ʙʦʯʫʶ ʩʠʣʫ. ʉʦ ʩʪʦʨʦʥʳ ʞʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʀʀ ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ çʟʘʙʘʚʥʦʡ ʠʛʨʫʰʢʦʡè, ʩʢʨʳʚʘʶʱʝʡ ʚ ʩʝʙʝ ʵʚʦʣʶʮʠʶ ʫʣʦʚʦʢ ʢʦʤʧʘ-

ʥʠʡ ʠ ʠʭ ʤʘʨʢʝʪʦʣʦʛʦʚ, ʧʨʠʚʳʢʥʫʪʴ ʢ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʥʘ ʧʦʨʷʜʦʢ ʩʣʦʞʥʝʝ. ʇʨʠ 

ʵʪʦʤ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʪʝʭ, ʢʪʦ ʧʦʯʫʚʩʪʚʦʚʘʣ ʥʘ ʩʝʙʝ ʚʣʠʷʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʝʝ ʚʩʝʛʦ: ʢʦʧʠʨʘʡʪʝʨʦʚ, ʭʫʜʦʞʥʠʢʦʚ, ʧʠʩʘʪʝʣʝʡ, ʩʮʝʥʘʨʠʩʪʦʚ, 

ʘʢʪʸʨʦʚ, ʨʷʜʦʚʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʷʜʘ 

ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ. ɺ ʧʦʛʦʥʝ ʟʘ ʵʢʦʥʦʤʠʝʡ ʠʭ ʨʘʙʦʪʦʜʘʪʝʣʠ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ 

ʦʩʪʘʚʠʪʴ ʠʭ ʧʦʟʘʜʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʩʝʤʝʩʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʥʠ ʙʝʟ-

ʨʘʙʦʪʠʮʳ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʛʘʪʠʚʥʳʡ ʚʦʣʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʱʫ-
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ʪʠʤʳʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʠ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠ-

ʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʨʝʢʣʘʤʝ ʚʝʩʴʤʘ ʦʙʰʠʨʥʳ ʠ ʜʦ ʢʦʥʮʘ ʝʱʝ ʥʝ 

ʨʘʩʢʨʳʪʳ, ʥʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʯʝʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʢʦʥʪʝʥʪ, ʥʘ ʦʩʥʦʚʝ ʧʨʦ-

ʚʦʜʠʪʩʷ ʪʘʢʘʷ ʛʝʥʝʨʘʮʠʷ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 ɼʣʠ ʄ. ʀ., ʇʫʯʢʦʚ ɸ. ʖ., ʆʢʫʥʝʚ ɹ. ɺ., ʊʠʱʝʥʢʦ ʀ. ʀ. ɸʣʛʦʨʠʪʤ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨ-
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ɼɽʁ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ  

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɺ ʂʆʄɸʅɼɽ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʛʨʫʧʧʘʭ ʣʶʜʝʡ. ʄʥʦ-

ʛʠʝ ʢʦʤʧʘʥʠʠ ʨʘʙʦʪʘʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʣʝʢʪʠʚʝ, ʠ ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʠʛʨʘʝʪ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʩʦʟʜʘʸʪ 

ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝ ʣʶʜʠ ʦʜʠʥʘʢʦʚʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʠ ʜʦʩʪʠʛ-

ʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʦ ʧʨʝʜʣʦ-

ʞʝʥʦ ʩʦʟʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʝʸ ʯʣʝʥʘʤʠ ʠ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚ ʢʦʤʘʥʜʝ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 5 ʢʣʘʩʩʦʚ ʣʶʜʝʡ: ʫʧʨʘʚʣʝʥʝʮ, ʢʦʣ-

ʣʝʛʘ, ʦʧʦʨʥʠʢ, ʦʜʠʥʦʯʢʘ (ʩʘʤʫʨʘʡ/ʠʟʛʦʡ). ʂʘʞʜʳʡ ʢʣʘʩʩ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʚ ʩʪʨʫʢʪʫʨʝ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠ-

ʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʚ ʢʦʤʘʥʜʝ. ʉ ʝʸ ʧʦʤʦʱʴʶ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʦʩʪʘʚʣʝʥʥʳʝ ʩʨʦʢʠ. ʕʬʬʝʢʪʠʚʥʘʷ ʢʦʤʘʥʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 
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ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʢʘʞʜʦʛʦ ʪʠʧʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʛʦʷ. ɺ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ ʚʭʦʜʠʪ 

ʫʧʨʘʚʣʝʥʝʮ ï ʣʠʮʦ ʧʨʠʥʠʤʘʶʱʝʝ ʢʦʥʝʯʥʦʝ ʨʝʰʝʥʠʝ ʦ ʜʝʡʩʪʚʠʷʭ ʢʦʤʘʥʜʳ. 

ʂʦʣʣʝʛʠ ï ʣʶʜʠ, ʩ ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʝʥʝʮ ʩʦʚʝʪʫʝʪʩʷ, ʚʳʩʣʫʰʠʚʘʝʪ ʠʭ ʠ ʤʦʞʝʪ 

ʜʦʚʝʨʠʪʴ, ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʠ ʧʝʨʩʦʥʘʣ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʣʫʯʘʷʭ ʦʜʠʥ ʠʟ ʢʦʣʣʝʛ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʫʧʨʘʚʣʝʥʮʘ ʠ ʟʘʥʷʪʴ ʝʛʦ ʤʝʩʪʦ. ʆʧʦʨ-

ʥʠʢ ï ʣʠʮʦ, ʚʳʧʦʣʥʷʶʱʝʝ ʢʦʥʢʨʝʪʥʳʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ʊʘʢʞʝ ʚ ʣʶʙʦʡ 

ʢʦʤʘʥʜʝ ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʦʜʠʥʦʯʢʠ. ʉʘʤʫʨʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʨʳʪʦʛʦ 

ʣʠʜʝʨʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʤʫ 

ʤʦʞʥʦ ʧʦʨʫʯʠʪʴ ʪʨʫʜʥʳʝ ʟʘʜʘʯʠ. ʆʥ ʣʝʛʢʦ ʤʦʛ ʙʳ ʩʪʘʪʴ ʢʦʣʣʝʛʦʡ ʠʣʠ ʫʧʨʘʚ-

ʣʝʥʮʝʤ, ʥʦ ʝʤʫ ʵʪʦ ʥʝ ʥʫʞʥʦ. ɽʛʦ ʥʘʭʦʞʜʝʥʠʝ ʚ ʜʘʥʥʦʡ ʢʦʤʘʥʜʝ, ʣʠʰʴ ʩʪʝʯʝʥʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ʋ ʥʝʛʦ ʩʫʱʝʩʪʚʫʝʪ çʩʚʦʡ ʧʫʪʴè, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʫʩʣʦʚʠʷ. ɽʩʣʠ ʧʫʪʴ ʩʘʤʫʨʘʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʨʘ-

ʙʦʪʦʡ, ʪʦ ʦʥ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʢʦʣʣʝʛʦʡ ʠʣʠ ʫʧʨʘʚʣʝʥʮʝʤ ʚ ʜʘʥʥʦʡ ʢʦ-

ʤʘʥʜʝ, ʘ ʜʘʣʝʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʟʛʦʡ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦ-

ʤʘʥʜʳ. ʏʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʥʝ ʩʤʦʛ ʩʧʣʦʪʠʪʴʩʷ ʩ ʢʦʤʘʥʜʦʡ ʠ ʚʳʥʫʞʜʝʥ ʨʘʙʦʪʘʪʴ 

ʦʜʠʥ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝ ʧʦʣʫʯʘʶʪ ʜʦʣʞʥʦʛʦ ʦʪʢʣʠʢʘ. ɺ ʦʩʥʦʚʥʦʤ, ʪʘ-

ʢʠʝ ʣʶʜʠ ʥʘʮʝʣʝʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʠʭ ʤʠʥʠʤʫʤʘ ʨʘʙʦʪ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʠʟʛʦʡ ʩʤʦʞʝʪ ʩʪʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʢʦʤʘʥʜʳ ʠ ʫʣʫʯʰʠʪʴ ʩʚʦʠ 

ʥʘʚʳʢʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʧʦʜʥʠʤʝʪ ʝʛʦ ʘʚʪʦʨʠʪʝʪ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ ʠʟʛʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʩʘʤʫʨʘʝʤ. 

ʉʪʨʫʢʪʫʨʘ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʘʥʜʳ ʥʘ ʧʨʠʤʝʨʝ ʚʦʝʥʥʦʛʦ ʚʟʚʦʜʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʦʦʯʝʨʸʜʥʦ 

ʧʨʦʭʦʜʠʪʴ ʢʘʞʜʳʡ ʢʣʘʩʩ ʦʪ ʦʧʦʨʥʠʢʘ ʢ ʫʧʨʘʚʣʝʥʮʫ, ʝʩʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʢʘʨʴ-

ʝʨʥʦʤ ʨʦʩʪʝ ʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɽʩʣʠ ʫ ʥʝʛʦ ʥʝʪ ʘʤʙʠʮʠʡ ʚ ʢʘʨʴʝʨʥʦʤ ʨʦʩʪʝ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʦʥ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʘʯʝ-

ʩʪʚʘʤʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʪʦ ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʫʨʘʝʤ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʫ 

ʯʝʣʦʚʝʢʘ ʦʪʣʠʯʘʝʪʩʷ ʠʥʪʝʨʝʩ ʦʪ ʠʥʪʝʨʝʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʝ ʭʚʘʪʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʪʦ ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʠʟʛʦʝʤ. ʊʘʢ 

ʞʝ ʠʟʛʦʝʤ ʤʦʞʥʦ ʩʪʘʪʴ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʧʫʪʠ ʦʪ ʦʧʦʨʥʠʢʘ ʜʦ ʫʧʨʘʚʣʝʥʮʘ. ʅʘ ʵʪʦ 

ʚʣʠʷʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʢʦʣʣʝʢʪʠʚʳ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʩʠʣʘ ʜʫʭʘ 

ʠ ʪ.ʜ. 

ʈʦʣʴ ʦʜʠʥʦʯʢʠ (ʩʘʤʫʨʘʡ/ʠʟʛʦʡ), ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʨʦʣʴʶ, ʪʘʢ ʢʘʢ ʚ ʙʘʟʦʚʳʭ ʢʦʤʘʥʜʘʭ ʥʝʪ ʢʦʥʢʨʝʪʥʦ ʚʳʨʘʞʝʥʥʦʡ ʨʦʣʠ ʦʜʠʥʦʯʢʠ. 

ʇʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʦʧʦʨʥʠʢ-ʦʜʠʥʦʯʢʘ (ʠʟʛʦʡ/ʩʘʤʫʨʘʡ), ʢʦʣ-

ʣʝʛʘ-ʦʜʠʥʦʯʢʘ (ʠʟʛʦʡ/ʩʘʤʫʨʘʡ) ʠ, ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʫʧʨʘʚʣʝʥʝʮ-ʦʜʠʥʦʯʢʘ (ʠʟ-

ʛʦʡ/ʩʘʤʫʨʘʡ). 

ɼʘʥʥʳʝ ʥʘʟʚʘʥʠʷ ʢʣʘʩʩʦʚ ʟʘʚʠʩʷʪ ʦʪ ʤʘʩʰʪʘʙʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʦʥʢʨʝʪʥʘʷ ʢʦʤʘʥʜʘ. ʊʦ ʝʩʪʴ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʙʳʪʴ, ʢ ʧʨʠʤʝʨʫ, 

ʢʦʣʣʝʛʦʡ ʠ ʫʧʨʘʚʣʝʥʮʝʤ, ʩʤʦʪʨʷ ʚ ʢʘʢʦʤ ʤʘʩʰʪʘʙʝ ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʤʘʥʜʫ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦ-

ʤʘʥʜʳ, ʥʦ ʪʘʢʞʝ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʜʘʯʠ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤʠ ʢʣʘʩʩʘʤʠ. ʕʪʦ ʤʦ-

ʞʝʪ ʧʦʤʦʯʴ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʙʳʩʪʨʝʝ ʠ ʧʦʜʙʠʨʘʪʴ, ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. 
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ʂʦʤʘʥʜʠʨ 

ʚʟʚʦʜʘ

ʋʧʨʘʚʣʝʥʝʮ

ʂʦʤʘʥʜʠʨ 1 

ʦʪʜʝʣʝʥʠʷ

ʂʦʣʣʝʛʘ

ʂʦʤʘʥʜʠʨ 2 

ʦʪʜʝʣʝʥʠʷ

ʂʦʣʣʝʛʘ

ʉʦʩʪʘʚ ʦʪʜʝʣʝʥʠʷ 1

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

ʉʦʣʜʘʪ

ʀʟʛʦʡ

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

ʉʦʩʪʘʚ ʦʪʜʝʣʝʥʠʷ 2

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

ʉʦʣʜʘʪ

ʉʘʤʫʨʘʡ

ʉʦʣʜʘʪ

ʆʧʦʨʥʠʢ

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʘʥʜʳ ʥʘ ʧʨʠʤʝʨʝ ʚʦʝʥʥʦʛʦ ʚʟʚʦʜʘ 

 

ɼʘʥʥʳʡ ʧʫʪʴ ʩʤʝʥʳ ʢʣʘʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʪʦ, ʯʪʦ ʩʤʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ. ʂʦʛʜʘ ʦʧʦʨʥʠʢ ʥʘʯʠʥʘʝʪ ʦʙʣʘʜʘʪʴ ʦʧʨʝ-

ʜʝʣʸʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʦ ʦʥ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴʩʷ ʚ ʜʦʣʞʥʦʩʪʠ ʠ ʟʘʤʝʥʠʪ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʣʘʩʩ ʢʦʣʣʝʛʘ. ʊʘʢʞʝ ʠ ʢʦʣʣʝʛʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʝʪ ʟʘ-

ʤʝʥʠʪʴ ʢʣʘʩʩ ʫʧʨʘʚʣʝʥʝʮ. ʕʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʨʘ-

ʭʦʚʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʦʤʘʥʜʝ, ʥʦ, ʩ ʜʨʫʛʦʡ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʩʨʝʜʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʣʘʩʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʤʝʥʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʢʦʤʘʥʜʝ. ɺ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʠʜʝʨʘʤʠ ʚʳʩʪʫʧʘʶʪ 3 ʢʣʘʩʩʘ: ʫʧʨʘʚʣʝ-

ʥʝʮ, ʩʘʤʫʨʘʡ ʠ ʢʦʣʣʝʛʘ. ʋ ʫʧʨʘʚʣʝʥʮʘ ʥʘʙʣʶʜʘʶʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʣʠʜʝʨ-

ʩʢʠʝ ʢʘʯʝʩʪʚʘ. ʋ ʩʘʤʫʨʘʷ ʣʠʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʢʨʳʪʳʤʠ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ 

ʞʝʣʘʝʪ ʠʭ ʧʦʢʘʟʳʚʘʪʴ. ʆʜʥʘʢʦ ʟʘ ʩʘʤʫʨʘʝʤ ʢʦʤʘʥʜʘ ʛʦʪʦʚʘ ʧʦʡʪʠ ʟʘ ʩʯʸʪ ʝʛʦ ʘʚ-

ʪʦʨʠʪʝʪʘ. ʂʣʘʩʩ ʢʦʣʣʝʛʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʦʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʠ ʚ ʢʨʫʛʫ ʧʨʠʙʣʠʞʸʥʥʳʭ ʣʶʜʝʡ, ʢʦʛʦ ʣʠʜʝʨ ʩʣʫʰʘʝʪ ʠ 

ʩʯʠʪʘʝʪʩʷ ʩ ʠʭ ʤʥʝʥʠʝʤ, ʥʦ ʪʘʢʞʝ ʢʦʣʣʝʛʘ ʤʦʞʝʪ ʠ ʷʚʣʷʪʴʩʷ ʣʠʜʝʨʦʤ, ʝʩʣʠ ʚ 

ʢʦʤʘʥʜʝ 2-3 ʣʠʜʝʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʟʥʘʯʝʥʠʝ ʥʘ ʧʦʩʪ ʣʠʜʝʨʘ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʢʣʘʩʩʘ ʤʦʞʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ.  

ʂʣʘʩʩ ʫʧʨʘʚʣʝʥʝʮ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʨʠʪʘʨʥʳʡ ʩʪʠʣʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʡ ʠ 

ʞʸʩʪʢʠʤ ʢʦʥʪʨʦʣʝʤ. ʂʣʘʩʩ ʢʦʣʣʝʛʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝ-

ʤʦʢʨʘʪʠʯʝʩʢʠʡ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʣʣʝʛʠʘʣʴʥʦʝ ʧʨʠʥʷ-

ʪʠʝ ʨʝʰʝʥʠʡ ʩ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ ʢʦʤʘʥʜʳ. ʂʣʘʩʩ ʫʧʨʘʚʣʝʥʝʮ-ʩʘʤʫʨʘʡ ʙʫʜʝʪ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʙʝʨʘʣʴʥʦʛʦ ʩʪʠʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ ʨʘʙʦʪʫ ʢʦʤʘʥʜʳ. ʂʘʞ-

ʜʳʡ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. 
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ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʢʘʢʦʡ ʩʪʠʣʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʝʝ. ɺʩʸ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥ-

ʢʨʝʪʥʦʡ ʢʦʤʘʥʜʳ ʠ ʝʸ ʟʘʜʘʯ. [1] 

 

ʇʫʪʴ ʩʤʝʥʳ ʢʣʘʩʩʦʚ

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ

ʈʘʙʦʯʠʡ

ʆʧʦʨʥʠʢ

ɿʘʤʝʩʪʠʪʝʣʴ 

ʤʘʩʪʝʨʘ

ʂʦʣʣʝʛʘ

ʄʘʩʪʝʨ

ʋʧʨʘʚʣʝʥʝʮ

ʄʘʩʪʝʨ

ʆʧʦʨʥʠʢ

ɿʘʤʝʩʪʠʪʝʣʴ 

ʥʘʯʘʣʴʥʠʢʘ 

ʮʝʭʘ

ʂʦʣʣʝʛʘ

ʅʘʯʘʣʴʥʠʢ 

ʮʝʭʘ

ʋʧʨʘʚʣʝʥʝʮ

ʆʜʥʘ ʜʦʣʞʥʦʩʪʴ

ʆʧʦʨʥʠʢ ʂʦʣʣʝʛʘ ʋʧʨʘʚʣʝʥʝʮ

 
ʈʠʩʫʥʦʢ 2 ï ʇʫʪʴ ʩʤʝʥʳ ʢʣʘʩʩʦʚ 

 

ʉʤʝʥʘ ʣʠʜʝʨʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʠ ʩʤʝʥʫ ʩʪʠʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚ  

ɺʠʜʳ ʢʦʤʘʥʜ ʧʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʆʜʠʥʦʯʢʘ

ʂʦʤʘʥʜʘ

ʂʦʣʣʝʛʘ

ʂʦʣʣʝʛʘ

ʂʦʣʣʝʛʘ

ʂʦʣʣʝʛʘ

ʂʦʤʘʥʜʘ

ʇʦʜʯʠʥʸʥʥʳʝ

ʋʧʨʘʚʣʝʥʝʮ

ʆʧʦʨʥʠʢ ʆʧʦʨʥʠʢ ʆʧʦʨʥʠʢ

ʂʦʤʘʥʜʘ

ʇʦʜʯʠʥʸʥʥʳʝ

ʋʧʨʘʚʣʝʥʝʮ

ʆʧʦʨʥʠʢ ʆʧʦʨʥʠʢ ʆʧʦʨʥʠʢ

ʂʦʤʘʥʜʘ

 
ʈʠʩʫʥʦʢ 3 ï ɺʠʜʳ ʢʦʤʘʥʜ ʧʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
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ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ ʢʘʢʘʷ ʢʦʤʘʥʜʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʚ ʨʘʟʥʳʭ ʩʠʪʫ-

ʘʮʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʦʤʘʥʜʳ. ʂʦʤʘʥʜʘ ʪʠʧʘ çʂʦʣʣʝʛʘè ʧʨʠʥʠ-

ʤʘʝʪ ʢʦʣʣʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʠʤʝʶʱʠʝ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ. ʅʦ ʠʟ-ʟʘ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʘʣʴ-

ʪʝʨʥʘʪʠʚʳ. ʂʦʤʘʥʜʘ ʪʠʧʘ çʋʧʨʘʚʣʝʥʝʮè ʠ çʆʧʦʨʥʠʢè ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ 

ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ, ʧʦʵʪʦʤʫ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʥʝ 

ʩʘʤʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ. ʂʦʤʘʥʜʘ ʧʦ ʪʠʧʫ çʆʜʠʥʦʯʢʘè ʠʜʝʘʣʴʥʦ ʧʦʜ-

ʭʦʜʠʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, çʦʩʦʙʳʭè ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʚʘʞʥʳ, 

ʥʦ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʩʝʦʙʱʝʡ ʦʛʣʘʩʢʝ. ʆʜʥʘʢʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʚ ʦʜʥʦʡ ʢʦʤʘʥʜʝ ʤʦʛʫʪ ʩʦʯʝʪʘʪʴʩʷ ʚʩʝ ʚʠʜʳ ʢʣʘʩʩʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ; 

- ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʣʶʜʝʡ; 

- ʙʦʨʴʙʘ ʩ ʥʝʬʦʨʤʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʟʘʜʘʥʠʝ ʩʪʠʤʫʣʦʚ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʢʘʞʜʦʛʦ; 

- ʨʘʩʢʨʳʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʠ ʧʦʪʝʥʮʠʘʣʘ ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʘʥʜʳ; 

- ʯʸʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʚʣʘʩʪʠ ʚ ʢʦʤʘʥʜʝ; 

- ʘʜʘʧʪʘʮʠʷ ʩʪʠʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʜ ʢʦʤʘʥʜʫ ʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ; 

- ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʘʤʠ ʠ ʠʟʦʣʷʮʠʝʡ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʣʘʩʩʦʚ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʤʥʦʞʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ: ʪʝʤʧʝʨʘ-

ʤʝʥʪ, ʤʦʪʠʚʘʮʠʷ, ʢʦʜ PAEI, ʪʠʧ ʣʠʯʥʦʩʪʠ DISC, ʚʦʟʨʘʩʪ (ʧʦʢʦʣʝʥʠʝ), ʩʪʘʞ, ʪʠʧ 

ʣʠʯʥʦʩʪʠ (ʵʢʩʪʨʘʚʝʨʪ, ʠʥʪʨʦʚʝʨʪ, ʘʤʙʠʚʝʨʪ), ʪʠʧ ʣʠʯʥʦʩʪʠ (ɸʣʴʬʘ, ɹʝʪʘ, ɼʝʣʴ-

ʪʘ, ɻʘʤʤʘ, ʆʤʝʛʘ, ʉʠʛʤʘ) [2-3]. ʀʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʢʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʧʦʤʝʯʝʥ ʦʪʜʝʣʴʥʳʤ ʮʚʝʪʦʤ. 

ʩʦʪʨʫʜʥʠʢ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʣʘʩʩʫ ʩ ʧʦʤʦʱʴʶ 

ʪʝʩʪʘ. ɺ ʪʝʩʪʝ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʙʘʣʣʳ ʟʘ ʚʦʧʨʦʩʳ, ʧʦ ʢʨʠʪʝʨʠʷʤ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠ-

ʢʘʭ ʩʪʘʚʠʪʩʷ 2 ʙʘʣʣʘ, ʧʦ ʠʭ ʜʠʘʛʦʥʘʣʷʤ 1 ʙʘʣʣ, ʥʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʦʚ ʧʦ 1 ʙʘʣʣʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʩʝʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʧʦ ʢʘʞʜʦʤʫ 

ʢʨʠʪʝʨʠʶ ʨʘʩʩʯʠʪʘʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʥʫʞʥʦʡ ʤʝʨʝ 

ʚʣʠʷʝʪ ʢʘʞʜʳʡ ʢʨʠʪʝʨʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʠ-

ʧʦʚ ʣʶʜʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʢʦʤʘʥʜʝ. ɼʘʥʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʠʝʨʘʨʭʠʠ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʶ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ ʂɸʂ ʆʉʅʆɺɸ ʇʆɺʓʐɽʅʀʗ ʕʌ-

ʌɽʂʊʀɺʅʆʉʊʀ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ ɺ ʀʊ-ʂʆʄʇɸʅʀʀ 

 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʤʝʥʠʣʦ ʥʝ ʪʦʣʴʢʦ ʩʬʝʨʫ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʠ ʩʘʤ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʦʤʧʘʥʠʷ-

ʤʠ. ʉʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʝʟ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʀʊ-ʢʦʤʧʘʥʠʡ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦ̫ ʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ: ʤʘʩʰʪʘʙ ʧʨʦʝʢʪʦʚ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʢʦʤʘʥʜʳ ʠ 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ ʪʨʝʙʫʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ 

ʪʦʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʝ-

ʨʝʩʪʘʣʦ ʙʳʪʴ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʥʝʦʙʭʦʜʠʤʦʝ 

ʫʩʣʦʚʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠʛʨʘʶʪ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ (ʀʉʋɹʇ). ʂ ʠʭ ʦʩʥʦʚʥʳʤ ʢʦʤ-

ʧʦʥʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ (ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ); 

- ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʘʥʘʣʠʪʠʢʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ); 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ (ʫʧʨʦʱʝʥʠʝ ʠ ʫʩʢʦʨʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʨʫʪʠʥʥʳʭ 

ʦʧʝʨʘʮʠʡ); 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ʧʣʘʥʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ 

ʟʘʜʘʯ). 
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ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʩʦʟʜʘʸʪ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʧʨʦʮʝʩ-

ʩʳ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʫʧʨʘʚʣʷʝʤʳʤʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ: ʦʪ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ ʜʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʨʳʥʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʝʥʪʩʢʦʛʦ ʩʧʨʦʩʘ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ERP-ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʟʨʘʯʥʳʝ ʧʨʦʮʝʩʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ; CRM-ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ; ʘ ʪʘʢʞʝ BPM-ʧʣʘʪʬʦʨʤʳ, ʥʘʮʝʣʝʥ-

ʥʳʝ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʠ ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʳ, ʥʦ ʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦ ʤʥʦʛʠʭ ʢʦʤʧʘ-

ʥʠʷʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳ-

ʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʩʦʪʨʫʜʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, 

ʣʦʢʘʣʴʥʳʝ ʬʘʡʣʳ, ʤʝʩʩʝʥʜʞʝʨʳ ʠ ʧʦʯʪʫ. ʊʘʢʘʷ ʨʘʟʦʙʱʸʥʥʦʩʪʴ ʥʝ ʬʦʨʤʠʨʫʝʪ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʟʘʪʨʫʜʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʞʝ, ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʧʨʦʪʠʚ, ʧʦʨʦʞʜʘʝʪ ʮʝʣʳʡ 

ʨʷʜ ʧʨʦʙʣʝʤ. ɼʘʥʥʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʨʘʟʨʦʟʥʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʦʰʠʙʢʘʤ ʧʨʠ ʝʸ ʧʝʨʝʜʘʯʝ ʠ ʧʦʪʝʨʝ 

ʘʢʪʫʘʣʴʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʪʨʘʪʷʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʫ-

ʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ 

ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠʤʝʨ, 62% ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʤʝʯʘʶʪ 

ʜʝʬʠʮʠʪ ʀʊ-ʨʝʰʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʦʩʪʳʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʚʚʦʜ ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʘ ʦʪʯʸʪʦʚ ʠʣʠ 

ʧʝʨʝʩʳʣʢʘ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʦʰʠʙʦʢ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʠʩʢʘʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʥʠʞʘʝʪ ʢʘ-

ʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʜʝʨʞʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ 

ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʨʦʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʫʨʦʚʥʝ ʢʣʠʝʥʪʩʢʦ-

ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʠʪʦʛʝ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳʤʠ, ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ ʠ 

ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʦʩʪʫ ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʪʦ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ: ʫʧʨʘʚ-

ʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʜʜʝʨʞʢʘ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ERP-, BI- ʠ CRM-ʩʠʩʪʝʤʳ, ʘ ʪʘʢ-

ʞʝ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. ʂʘʞʜʦʝ ʠʟ ʨʝʰʝʥʠʡ ʚʳʧʦʣʥʷʝʪ 

ʩʦʙʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: ERP ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, BI ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ, CRM 
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ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʪʦʛʜʘ ʢʘʢ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʭ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʥʝʜʨʝʥʠʷ, ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʢʦʤʧʘʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ERP-ʩʠʩʪʝʤ ʚ ʀʊ-ʢʦʤʧʘʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ 

ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʦʪʚʨʘ-

ʱʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ERP ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥ-

ʚʝʩʪʠʮʠʡ, ʜʣʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ 

ʛʦʪʦʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʝʨʝʩʪʨʦʠʪʴ ʧʨʠʚʳʯʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʜʘʣʝʢʦ 

ʥʝ ʚʩʝʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ BI-ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ, 

ʯʪʦ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʳʥʦʯʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ ʧʦ-

ʜʦʙʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʠ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ: ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘ-

ʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʧʦʣʥʘʷ 

ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʘʷ, ʘʥʘʣʠʪʠʢʘ ʩʧʦʩʦʙʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳ, 

ʫʚʝʣʠʯʠʚʘʷ ʨʠʩʢ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʩʯʸʪʦʚ. 

ɺʥʝʜʨʝʥʠʝ CRM-ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ 

ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɿʘ ʩʯʸʪ ʬʠʢʩʘʮʠʠ ʚʩʝʡ 

ʠʩʪʦʨʠʠ ʢʦʥʪʘʢʪʦʚ ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʟʘʢʘʟʯʠʢʘʤʠ. 

ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʛʨʫʟʢʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʨʫʪʠʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʥʘ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʢʦʤʘʥʜ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʀʊ-ʨʳʥʢʘ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʦʩʪʴ, ʤʘʩ-

ʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢʦ 

ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʥʝʰʥʠʭ ʩʝʨʚʝʨʘʭ ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʘʤʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ 

ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʩʙʦʷʭ ʚ ʩʝʪʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʀʉ ʦʙʣʘʜʘʶʪ ʦʯʝʚʠʜʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʚrhʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠ 

ʩʫɦ ʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ, ʩʣʦʞʥʦʩʪʴ 

ʥʘʩʪʨʦʡʢʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʟʥʝʩʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʦʥʘʣʘ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʩʨʝʜʥʝʛʦ ʤʘʩ-



137 

ʰʪʘʙʘ [3, 4]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʣʦʞʠʪʴ ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʊ-

ʢʦʤʧʘʥʠʠ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʬʫʥʢʮʠʡ ERP-, CRM- ʠ BI-ʩʠʩʪʝʤ ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʀʤʝʥʥʦ ʪʘʢʦʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʝʥ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʷ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʘʥʘʣʠʪʠʢʫ ʠ ʧʦʜʜʝʨʞʢʫ ʢʣʠʝʥʪ-

ʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʚʥʝʜʨʝʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜ-

ʢʣʶʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩʠʩʪʝʤʳ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʯʠʥʘʷ ʩ ʥʘʠʙʦʣʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʙʠʟʥʝʩʘ ʥʘʧʨʘʚʣʝʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʠ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ 

ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʸʪ ʠʥʪʝʛʨʘʮʠʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʀʭ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʚ ʜʘʥʥʳʭ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ 

ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʦʚ ʠʣʠ ʚʳʷʚʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝ-

ʥʠʷ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ ʧʦʚʝʜʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʝʛʦʜʥʷ 

ʚʳʩʪʫʧʘʶʪ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʊ-

ʢʦʤʧʘʥʠʡ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʷʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ, ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ, ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ 

ʫʩʠʣʠʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʠʥʘʤʠʯ-

ʥʳʤ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʩʦʧʨʷ-

ʞʝʥʦ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ: ʚʳʩʦʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʩʣʦʞʥʦʩʪʷʤʠ ʠʥʪʝ-

ʛʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʨʠʩʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴʶ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʫʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ, ʧʦʜʜʝʨʞʢʫ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʥʠʤʘʥʠʝ ʢ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʠ-

ʨʫʶʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʬʦʨʤʠʨʫʶʱʠʡ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʘʥʠʠ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʈʀʂʀ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʄɸʈʂɽ-

ʊʀʅɻʆɺʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɺ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊʗʍ: ʀʅʅʆ-

ɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ɸʅɸʃʀʊʀʂʀ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʠʟ ʧʣʦʱʘʜʢʠ ʜʣʷ ʣʠʯʥʦʛʦ 

ʦʙʱʝʥʠʷ ʚ ʧʦʣʥʦʮʝʥʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʜʣʷ ʙʠʟʥʝʩʘ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ 

ʙʨʝʥʜʦʚ, ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʦ 

ʧʦʢʫʧʢʝ. ʇʨʠʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ, ʦʢʘʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʭ ʢʦʤʧʘʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʙʠʟʥʝʩʫ ʩʙʣʠʟʠʪʴʩʷ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʝʸ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʝʜʣʘʛʘʪʴ ʨʝʰʝʥʠʷ. ɸʢʪʠʚʥʦʝ ʚʝʜʝʥʠʝ ʘʢʢʘʫʥʪʦʚ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʥ-

ʪʝʥʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʧʠʩʯʠʢʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʦ-

ʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʥʝ 

ʧʨʦʩʪʦ ʧʫʙʣʠʢʘʮʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʩʦʟʜʘʥʠʝ ʧʨʦʜʘʶʱʝʛʦ ʤʝʜʠʘʢʦʥ-

ʪʝʥʪʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʳʜʝʣʠʪʴ ʙʨʝʥʜ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʧʨʠʚʣʝʯʴ ʚʥʠʤʘ-

ʥʠʝ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʜʫʢʪʫ ʠʣʠ ʫʩʣʫʛʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʩ-

ʯʠʢʦʚ, ʣʘʡʢʦʚ ʠʣʠ ʦʭʚʘʪ ʧʫʙʣʠʢʘʮʠʡ, ʫʞʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ. ʆʥʠ ʬʠʢʩʠʨʫʶʪ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʡ ʠʥʪʝʨʝʩ ʘʫʜʠʪʦʨʠʠ ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ, ʜʦʚʝʨʠʷ ʢ ʙʨʝʥ-

ʜʫ ʠ ʚʣʠʷʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʦʙʷʟʳʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʠʩ-

ʢʘʪʴ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʨʠʢʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʪʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ ʘʫʜʠʪʦʨʠʠ, ʜʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʢʦʥʪʝʥʪʘ, ʫʨʦʚʝʥʴ ʣʦʷʣʴʥʦʩʪʠ ʠ ʜʦʣʛʦʩʨʦʯʥʘʷ ʮʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘ [1]. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʥʘʯʘ-

ʣʘʩʴ ʩ ʧʝʨʚʳʭ ʧʣʦʱʘʜʦʢ, ʛʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʠʥʪʝʨʥʝʪ ʪʦʣʴ-

ʢʦ ʩʪʘʥʦʚʠʣʩʷ ʤʘʩʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʜʚʠʞʝʥʠʷ, ʙʠʟʥʝʩ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ 

ʥʘ ʙʘʟʦʚʳʝ ʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʩʯʠʢʦʚ, ʢʣʠʢʦʚ ʠʣʠ ʧʨʦʩʤʦʪ-

ʨʦʚ ʩʪʨʘʥʠʮ. ʕʪʠ ʤʝʪʨʠʢʠ ʢʘʟʘʣʠʩʴ ʫʜʦʙʥʳʤʠ ʠ ʣʝʛʢʦ ʠʟʤʝʨʠʤʳʤʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʣʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ 

https://it-vacancies.ru/blog/kakoe-znacimoe-vliianie-okazyvaet-it-na-biznes-processy/?ysclid=mfybpw62zu635033972
https://it-vacancies.ru/blog/kakoe-znacimoe-vliianie-okazyvaet-it-na-biznes-processy/?ysclid=mfybpw62zu635033972
https://falconspace.ru/blog/informacionnaya-sistema-dlya-kompanii---investiciya-v-infrastrukturu-biznesa?ysclid=mfybwf7wf6334470931
https://falconspace.ru/blog/informacionnaya-sistema-dlya-kompanii---investiciya-v-infrastrukturu-biznesa?ysclid=mfybwf7wf6334470931
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ʙʨʝʥʜʦʚ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʚʨʘ-

ʪʠʣʠʩʴ ʚ ʢʣʶʯʝʚʦʡ ʢʘʥʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʪʘʢʠʝ ʜʘʥʥʳʝ ʥʝ ʦʪʨʘʞʘʶʪ ʚʩʝʡ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ. ʃʘʡʢʠ, ʢʣʠʢʠ ʠ ʦʭʚʘʪʳ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʣʠʰʴ ʬʘʢʪ ʢʦʥʪʘʢʪʘ, ʥʦ ʥʝ ʜʘʚʘʣʠ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʙʨʝʥʜʘ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝ-

ʥʠʡ ʦ ʧʦʢʫʧʢʝ. 

ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʨʠʢʠ: ʦʭʚʘʪ, ʧʦ-

ʢʘʟʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʚʣʝʯʝʥʥʦʩʪʠ. ʆʥʠ ʧʦʟʚʦʣʷʣʠ ʠʟʤʝʨʷʪʴ ʤʘʩʰʪʘʙ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ ʬʠʢʩʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʣʠ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠʥʪʝʨʝʩ ʘʫʜʠʪʦʨʠʠ. ʅʘʧʨʠʤʝʨ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʡʢʦʚ ʤʦʛʣʦ ʦʟʥʘʯʘʪʴ ʚʠʟʫʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, ʥʦ ʥʝ ʨʝʘʣʴ-

ʥʫʶ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʙʨʝʥʜʫ ʠʣʠ ʛʦʪʦʚʥʦʩʪʴ ʩʦʚʝʨʰʠʪʴ ʧʦʢʫʧʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʠʩʢʘʞʸʥʥʦʡ ʢʘʨʪʠʥʦʡ, ʛʜʝ ʚʳʩʦʢʠʡ ʦʭʚʘʪ ʠʣʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʝʘʢʮʠʡ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʨʦʩʪʦʤ ʧʨʦʜʘʞ ʠ ʫʩʪʦʡʯʠʚʳʤ ʜʦ-

ʚʝʨʠʝʤ ʢʣʠʝʥʪʦʚ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʘʤ ʧʨʠʰʣʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʨʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ, ʩʢʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʡ engagement rate ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʝʥ: ʚʥʠʤʘʥʠʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʦʚ ʚʩʸ ʯʘʱʝ ʩʤʝʱʘʝʪʩʷ ʢ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʢʘʯʝ-

ʩʪʚʦ ʢʦʤʤʝʥʪʘʨʠʝʚ, ʛʣʫʙʠʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʪʝʥ-

ʪʘ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʨʝʘʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʘʫʜʠʪʦʨʠʷ ʚʦʚʣʝʯʝʥʘ ʚ ʜʠʘʣʦʛ ʩ ʙʨʝʥʜʦʤ ʠ ʛʦʪʦʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʸʤ [2]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʪʨʠʢʠ ʜʦʚʝʨʠʷ ʠ ʣʦʷʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ 

Net Promoter Score ʠ Brand Love Index. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʠʪʴ ʫʨʦ-

ʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʴ 

ʘʫʜʠʪʦʨʠʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʙʨʝʥʜ ʩʚʦʠʤ ʟʥʘʢʦʤʳʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʘʡʢʦʚ ʠ ʧʦʜ-

ʧʠʩʦʢ, ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞ-

ʜʫ ʢʦʤʧʘʥʠʝʡ ʠ ʢʣʠʝʥʪʘʤʠ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʥʘʯʠʥʘʶʪ ʠʛʨʘʪʴ ʠ ʤʝʪʨʠʢʠ ʚʣʠʷʥʠʷ. ʉʝʛʦʜʥʷ ʜʣʷ 

ʙʨʝʥʜʘ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʦʚ, ʥʦ ʠ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʟʘʤʝʪʥʳʤ 

ʦʥ ʷʚʣʷʝʪʩʷ ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʢʘʟʘʪʝʣʠ share of voice ʠ virality score ʧʦʟ-

ʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʜʦʣʶ ʙʨʝʥʜʘ ʚ ʦʙʱʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʪʦʢʝ ʠ ʝʛʦ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʥʠʡ ʩʨʝʜʠ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʅʘʢʦʥʝʮ, ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʙʠʟʥʝʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʤʝʪʨʠʢʠ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʝʘʣʴʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʦʪʜʘʯʫ ʦʪ ʘʢʪʠʚʥʦʩʪʠ 

ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʉʪʦʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʘ (CAC), ʧʦʞʠʟʥʝʥʥʘʷ ʮʝʥ-

ʥʦʩʪʴ ʢʣʠʝʥʪʘ (CLV) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʥʳʭ ʠʥʚʝʩʪʠʮʠʡ (ROAS) ʧʦʟʚʦ-

ʣʷʶʪ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʜʝʡʩʪʚʠʷ ʩ ʠʪʦʛʦʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʤʧʘʥʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝ-

ʚʠʜʥʳʤ, ʯʪʦ ʧʝʨʚʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʠʢʩʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʘʩʧʝʢʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 
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ʩʚʷʟʴ ʩ ʨʝʘʣʴʥʳʤʠ ʙʠʟʥʝʩ-ʨʝʟʫʣʴʪʘʪʘʤʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʨʠʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʤʘʩʰʪʘʙ ʠ ʙʘʟʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚ ʛʣʫʙʠʥʝ ʘʥʘʣʠʟʘ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʦʚʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʦʚʣʝʯʝʥʥʦʩʪʴ, ʣʦʷʣʴʥʦʩʪʴ, ʚʣʠʷʥʠʝ 

ʙʨʝʥʜʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʚʦʣʶʮʠʷ ʤʝʪʨʠʢ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ 
ʕʪʘʧ ʨʘʟʚʠʪʠʷ ʆʩʥʦʚʥʳʝ ʤʝʪʨʠʢʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʛʨʘʥʠʯʝʥʠʷ 

ʅʘʯʘʣʴʥʳʡ ʧʝ-

ʨʠʦʜ (2000-ʝ) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʧʠʩʯʠ-

ʢʦʚ, ʣʘʡʢʠ, ʢʣʠʢʠ 

ʇʨʦʩʪʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʠʜʠʤʦʩʪʠ ʠ ʙʘʟʦʚʦʛʦ 

ʠʥʪʝʨʝʩʘ 

ʅʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴ-

ʥʫʶ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʠ 

ʚʦʩʧʨʠʷʪʠʝ ʙʨʝʥʜʘ 

ʉʪʘʥʦʚʣʝʥʠʝ 

SMM (2010-ʝ) 

Reach (ʦʭʚʘʪ), Impres-

sions (ʧʦʢʘʟʳ), Engage-

ment Rate (ER) 

ʇʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥ-

ʪʝʥʪʘ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʌʠʢʩʠʨʫʶʪ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʙʝʟ ʫʯʸʪʘ ʢʘʯʝʩʪʚʘ 

ʉʦʚʨʝʤʝʥʥʳʡ 

ʵʪʘʧ (2020-ʝ) 

ʂʘʯʝʩʪʚʦ ʢʦʤʤʝʥʪʘʨʠʝʚ, 

UGC, NPS, Brand Love 

Index, Share of Voice, Vi-

rality Score, CAC, CLV, 

ROAS 

ʋʯʠʪʳʚʘʶʪ ʛʣʫʙʠʥʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʦʚʝ-

ʨʠʝ, ʚʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ-

ʧʦʢʘʟʘʪʝʣʠ 

ʊʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʘʥʘʣʠʟʘ 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʳʰʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʨʦʣʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ 

ʙʠʟʥʝʩʝ ʤʝʪʨʠʢʠ ʧʨʦʰʣʠ ʧʫʪʴ ʦʪ ʧʨʦʩʪʦʛʦ ʧʦʜʩʯʝʪʘ çʣʘʡʢʦʚè ʜʦ ʩʣʦʞʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʙʨʝʥʜʘ, ʣʦʷʣʴʥʦʩʪʴ 

ʘʫʜʠʪʦʨʠʠ ʠ ʬʠʥʘʥʩʦʚʫʶ ʦʪʜʘʯʫ ʦʪ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʘʢʪʠʚʥʦʩʪʝʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʪʠʢʝ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦ-

ʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʥʝʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʩʝʛʤʝʥʪʘʮʠʠ ʘʫʜʠʪʦʨʠʠ. ʀʩʧʦʣʟɹʦʚʘʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʪʘʨʛʝʪʠʥʛʘ, ʘ 

ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʝʥʪ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʙʨʝʥʜʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ [3]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʥʘ 

ʦʩʥʦʚʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʚʝʨʰʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʮʝʣʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʣʠʢ, ʚʦʚʣʝʯʝʥʠʝ ʠʣʠ ʧʦʢʫʧʢʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʘʥʠʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʣʘʥʠʨʦʚʘʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʘʢʪʠʚʥʦʩʪʠ, ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʣʘʤʥʳʭ ʙʶʜʞʝʪʦʚ. 

ɺʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʘʥʘʣʠʟ ʪʦʥʘʣʴʥʦʩʪʠ ʠ ʤɻʦʮʠʦ-

ʥʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʦʦʙʱʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʢʘʢ ʦʙʱʫʶ ʧʦʣʷʨʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʪʘʢ 

ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚʦʩʧʨʠʷʪʠʷ ʙʨʝʥʜʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚ-
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ʢʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʫʯʸʪʦʤ ʥʘʩʪʨʦʝʥʠʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʦʤ-

ʥʠʢʘʥʘʣʴʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʩʢʚʦʟʥʦʡ ʘʪʨʠʙʫʮʠʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʥ-

ʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (CRM-ʩʠʩʪʝʤ, ʨʝʢʣʘʤʥʳʭ ʢʘʙʠ-

ʥʝʪʦʚ, ʚʝʙ-ʘʥʘʣʠʪʠʢʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ) ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʢʣʠʝʥʪʩʢʦʤ ʧʫʪʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʚ ʜʦʩʪʠʞʝʥʠʝ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-

ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʘ (CAC), ʧʦʞʠʟʥʝʥʥʫʶ 

ʮʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘ (CLV) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʥʳʭ ʚʣʦʞʝʥʠʡ (ROAS). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʥʘʣʠʪʠʢʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺʩʪʨʦʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʦʩ-

ʥʦʚʥʳʝ ʤʝʪʨʠʢʠ ʚʥʫʪʨʠ ʢʦʥʢʨʝʪʥʳʭ ʧʣʘʪʬʦʨʤ. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʢʦʥʩʦʣʠʜʘʮʠʶ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʪʯʸʪʥʦʩʪʠ. ʀʥʩʪʨʫʤʝʥʪʳ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʣʫʰʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʧʫʪʘʮʠʠ (Brandwatch, YouScan) ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʧʦʤʠʥʘʥʠʡ ʙʨʝʥʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʦʚʷʪʩʷ AI-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʧʨʝʜʠʢʪʠʚʥʫʶ ʘʥʘʣʠʪʠʢʫ ʠ ʘʥʘ-

ʣʠʟ ʚʣʠʷʥʠʷ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʩʪʨʘʪʝʛʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʨʝʥʜʦʚ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 

ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɹʦʣʝʝ 65% ʤʠʨʦʚʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʦʮʠʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳ-

ʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʥʠʭ ʧʨʝʚʳʰʘʝʪ ʜʚʘ ʯʘʩʘ ʚ ʜʝʥʴ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳ-

ʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʘʩʰʪʘʙ ʚʦʚʣʝʯʸʥʥʦʩʪʠ, ʥʦ ʠ ʥʘ ʨʦʩʪ ʟʥʘʯʠʤʦʩʪʠ ʩʦʮʠʘʣʴ-

ʥʳʭ ʩʝʪʝʡ ʢʘʢ ʩʨʝʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɼʣʷ ʤʦʣʦ-

ʜʸʞʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʨʦʚʦʜʷʱʝʡ ʩʚʳʰʝ ʪʨʸʭ ʯʘʩʦʚ ʝʞʝʜʥʝʚʥʦ ʚ ʮʠʬʨʦʚʳʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʷʭ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʚʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʙʨʝʥʜʘʤʠ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠ-

ʟʘ. 

ɼʘʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʩʝ-

ʪʠ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʤʠʜʞʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɹʦʣʝʝ 70% ʢʦʤ-

ʧʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʭ ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʘ ʜʚʝ 

ʪʨʝʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʬʠʢʩʠʨʫʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ SMM-ʘʢʪʠʚʥʦʩʪʝʡ ʥʘ ʧʨʦʜʘʞʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʪʘʪʫʩ ʥʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ, ʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʙʠʟʥʝʩ-ʨʝʟʫʣʴʪʘʪʳ [4]. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘʪʨʦʥʫʣʘ ʠ ʩʘʤʠ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʨʘ-

ʜʠʮʠʦʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʯʠʩʣʦ ʧʦʜʧʠʩʯʠʢʦʚ, ʣʘʡʢʦʚ ʠ ʧʨʦʩʤʦʪ-

ʨʦʚ) ʫʪʨʘʯʠʚʘʶʪ ʨʦʣʴ ʢʣʶʯʝʚʳʭ ʦʨʠʝʥʪʠʨʦʚ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Hootsuite, 58 % 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʩʯʠʪʘʶʪ ʠʭ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ, ʦʪʜʘʚʘʷ ʧʨʠ-

ʦʨʠʪʝʪ ʤʝʪʨʠʢʘʤ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʜʦʚʝʨʠʝ, ʣʦʷʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʘʫʜʠʪʦʨʠʠ ʩ ʙʨʝʥʜʦʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʡ ʧʘʨʘ-
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ʜʠʛʤʝ ʘʥʘʣʠʪʠʢʠ, ʛʜʝ ʮʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʘʢʮʠʡ, ʘ ʠʭ ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ 

ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʪʠʢʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʈʦʩʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ, ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʦʣʴ ʩʦʮʠʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʚ ʢʦʤ-

ʤʫʥʠʢʘʮʠʷʭ ʠ ʠʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʠʟʤʝʨʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʙʫʶʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥ-

ʪʝʣʣʝʢʪʝ, ʧʨʝʜʠʢʪʠʚʥʳʭ ʤʦʜʝʣʷʭ ʠ ʦʤʥʠʢʘʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ 

ʵʪʠ ʧʦʜʭʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʳʚʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʙʠʟʥʝʩʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʨʠʢʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘ-

ʣʠʪʠʢʠ ʬʦʨʤʠʨʫʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ɼʣʷ ʢʦʤʧʘʥʠʡ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥ-

ʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ, ʩʪʝʧʝʥʠ ʣʦʷʣʴʥʦʩʪʠ ʠ ʜʦʣ-

ʛʦʩʨʦʯʥʦʡ ʮʝʥʥʦʩʪʠ ʢʣʠʝʥʪʘ ʜʣʷ ʙʠʟʥʝʩʘ. ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʠʤʝʥʥʦ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʢʨʝʧʣʝʥʠʷ ʨʳʥʦʯʥʳʭ ʧʦʟʠʮʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 
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ʀɿɼɽʃʀʁ, ɹʀɾʋʊɽʈʀʀ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ʖʚʝʣʠʨʥʘʷ ʦʪʨʘʩʣʴ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʬʦʨʤʠʨʫʷ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʩʧʦ-

ʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʙʠ-

ʞʫʪʝʨʠʠ ʧʦʜʚʝʨʞʝʥʦ ʚʣʠʷʥʠʶ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʢʦʣʝʙʘʥʠʡ ʮʝʥ 

ʥʘ ʜʨʘʛʦʮʝʥʥʳʝ ʤʝʪʘʣʣʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦ-

ʯʪʝʥʠʡ [1] .  
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ʖʚʝʣʠʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʌ ʨʝʛʫʣʠʨʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʥʦ ʢʣʶʯʝʚʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ çʆ 

ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʘʭ ʠ ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʷʭè ʦʪ 26 ʤʘʨʪʘ 1998 ʛʦʜʘ ˉ 41-ʌɿ. 

ʅʘʩʪʦʷʱʠʡ ʟʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ ʠ ʨʘʟʚʝʜʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʨʘʛʦʮʝʥʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʝʡ, ʘ ʪʘʢʞʝ ʠʭ ʜʦʙʳʯʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʠ ʦʙʨʘʱʝʥʠʝʤ (ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʦʨʦʪʦʤ) [2]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʚ 

ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ 2019 ʛʦ-

ʜʫ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʢʦʣʦ 10 ʪʦʥʥ ʟʦʣʦʪʘ ʠ 20 ʪʦʥʥ ʩʝʨʝʙʨʘ ʚ ʚʠʜʝ ʶʚʝʣʠʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʆʜʥʘʢʦ ʧʘʥʜʝʤʠʷ COVID-19 ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʩʝʢʪʦʨ: ʩʥʠʞʝʥʠʝ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʟʘʢʨʳ-

ʪʠʝ ʤʘʛʘʟʠʥʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʧʨʠʚʝʣʠ ʢ ʧʘʜʝʥʠʶ ʦʙʲʸʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2020 ʛʦʜʫ ʧʨʠʤʝʨʥʦ ʥʘ 15%. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫ-

ʝʤʦʡ ʦʪʨʘʩʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʤʘʩʩʝ ʠʟʜʝʣʠʡ, ʦʧʨʦʙʦʚʘʥʥʳʭ ʠ ʟʘʢʣʝʡʤʝʥ-

ʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʧʝʢʮʠʷʭ ʧʨʦʙʠʨʥʦʛʦ ʥʘʜʟʦʨʘ 
ɻʦʜ ʠʟʜʝʣʠʷ-ʟʦʣʦʪʦ ʠʟʜʝʣʠʷ-ʩʝʨʝʙʨʦ 

ʀʪʦʛʦ ɺ ʪʦʤ ʯʠʩʣʝ ʠʟʜʝ-

ʣʠʷ: 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʠʟʜʝʣʠʷ: 

ʀʪʦʛʦ ɺ ʪʦʤ ʯʠʩʣʝ ʠʟʜʝ-

ʣʠʷ: 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʠʟʜʝʣʠʷ: 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʨʫʙʝʞʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʨʫʙʝʞʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʣ-

ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

ʢʦʣ-ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

ʢʦʣ-

ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

ʢʦʣ-

ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

ʢʦʣ-ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

ʢʦʣ-

ʚʦ, 

ʤʣʥ 

ʰʪ. 

ʤʘʩʩʘ, 

ʪʦʥʥ 

2015 37,47 84,94 35,54 79,93 0,93 4,01 49,88 198,23 37,65 140,26 11,23 56,97 

2016 42,52 106,76 39,89 100,62 1,63 5,18 50,02 210,59 34,83 143,88 14,19 65,71 

2017 37,64 98,44 35,57 93,74 1,07 3,7 58,57 250,78 36,2 159,18 21,37 90,6 

2018 27 57,89 26,05 56,03 0,71 0,86 49,91 207,52 38,41 162,75 10,5 43,77 

2019 26,11 50,66 25,7 49,51 0,67 0,15 40,34 182,48 28,93 145,07 10,41 36,41 

2020 30,18 56,86 29,35 54,77 0,51 1,09 37,81 177 26,69 137,82 10,12 38,18 

2021 30,85 58,57 30,14 56,59 0,63 0,98 32,6 179,91 17,68 121,7 13,92 57,21 

2022 30,44 58,26 29,77 56,31 0,13 0,42 30,83 169,1 16,74 117,56 13,09 50,54 

2023 21,26 39,69 20,75 38,27 0,36 0,89 18,48 101,1 8,18 64,28 9,3 35,82 

2024 27,01 49,86 26,37 47,9 0,27 0,59 14,85 70,12 2,54 18,69 11,31 50,43 

ɸʩʩʦʨʪʠʤʝʥʪ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ: ʦʪ ʢʣʘʩʩʠ-

ʯʝʩʢʠʭ ʫʢʨʘʰʝʥʠʡ ʠʟ ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʝʡ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʠʞʫʪʝ-

ʨʠʷ, ʦʩʦʙʝʥʥʦ ʩʝʛʤʝʥʪ ʤʘʩʩʦʚʳʭ ʥʝʜʦʨʦʛʠʭ ʫʢʨʘʰʝʥʠʡ, ʦʩʪʘʸʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʦʡ ʩʨʝʜʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʙʦʣʴ-

ʰʦʤʫ ʚʳʙʦʨʫ ʩʪʠʣʝʡ. 

ɺ ʈʦʩʩʠʠ ʥʘ ʨʳʥʢʝ ʶʚʝʣʠʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʝʡʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʢʨʫʧʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʟʚʝʩʪʥʳʭ ʩʚʦʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʀʭ 

ʚʣʠʷʥʠʝ ʥʘ ʦʪʨʘʩʣʴ ʟʥʘʯʠʤʦ, ʠ ʦʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʌʝʜʝʨʘʣʴʥʘʷ ʧʨʦʙʠʨʥʘʷ ʧʘʣʘʪʘ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ 

2024 ʛʦʜʘ, ʩʦʩʪʘʚʠʣʘ ʦʯʝʨʝʜʥʦʡ ʝʞʝʛʦʜʥʳʡ ʨʝʡʪʠʥʛ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟʜʝʣʠʡ ʠʟ 

ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʡʪʠʥʛ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʥʘ 2024 ʛ. 
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ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʦ ʟʦʣʦʪʫ) ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʦ ʩʝʨʝʙʨʫ) 

1. ɸʆ çʖɺɽʃʀʊè 1. ɸʆ çʖɺɽʃʀʊè 

2. ʆʆʆ çʖʀ-ʊʈɽʁɼè 2. ʆʆʆ çʖɺɽʃʀʈʅʓʁ ɿɸɺʆɼ çɸʂɺɸʄɸʈʀʅè 

3. ʆʆʆ çɹʈʀʃʃʀɸʅʊʓ ʗʂʋʊʀʀè 3. ʆʆʆ çʌɽʅʀʂʉè 

4. ʆʆʆ ʇʂ çɿʆʃʆʊʆ ʀ ʉʊʀʃʔè 4. ʆʆʆ çʖʀ-ʊʈɽʁɼè 

5. ʆɸʆ çʂʈɸʉʎɺɽʊʄɽʊè 5. ʀʇ ɽʨʤʘʢʦʚ ʄʠʭʘʠʣ ɺʠʪʘʣʴʝʚʠʯ 

6.  ʆʆʆ ɹʖɿ çɸʈʊ-ʂɸʈɸʊè 6. ʆʆʆ ʖɺɽʃʀʈʅʓʁ ɿɸɺʆɼ çɺɽʈʆʅʀʂɸè 

7. ʆʆʆ çʆʈʀʆʅè 7. ʆɸʆ çʂʈɸʉʅʆʗʈʉʂʀʁ ɿɸɺʆɼ ʎɺɽʊʅʓʍ 

ʄɽʊɸʃʃʆɺ ʀʄɽʅʀ ɺ.ʅ. ɻʋʃʀɼʆɺɸè 

8. ɸʆ çɻʆʃɼʍɸʈʊʀʗè 8. ʆʆʆ çʂʆʉʊʈʆʄʉʂɸʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅ-

ʅɸʗ ʂʆʄʇɸʅʀʗè 

9. ʆʆʆ çʅʔʖɻʆʃɼè 9. ʆʆʆ ʖɺɽʃʀʈʅʓʁ ɿɸɺʆɼ çɿʆʃʆʊʓɽ ʂʋ-

ʇʆʃɸè 

10. ʆʆʆ ʖɺɽʃʀʈʅʓʁ ɿɸɺʆɼ çɺɽʈʆʅʀʂɸè 10. ʆʆʆ ɹɽʃɻʆʈʆɼʉʂʀʁ ʖɺɽʃʀʈʅʓʁ ɿɸɺʆɼ 

çɸʈʊ-ʂɸʈɸʊè 

 

ʖʚʝʣʠʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʈʦʩʩʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʥʝ-

ʩʢʦʣʴʢʠʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ. ʆʩʥʦʚʥʳʝ ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʜʝ ʶʚʝ-

ʣʠʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

  

ʈʠʩʫʥʦʢ 1 - ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʧʦ ʨʝʛʠʦʥʘʤ, ʤʣʥ. ʨʫʙ. 

ʀʤʝʥʥʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʳʨʴʶ ʥʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʩʪʦʨʠ-

ʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʢʦʪʦʨʦʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʛʦʪʦʚʦ ʦʢʘʟʳʚʘʪʴ 

ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʨʘʟʚʠʪʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʚ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʚʳʩʦʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʜʘʥʥʳʡ ʪʦʚʘʨ ʫ ʧʦʪʨʝʙʠʪʝ-

ʣʷ [3]. 

ʈʳʥʦʢ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʙʠʞʫʪʝʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-

ʥʴʶ ʢʦʥʢʫʨʝʥʮʠʠ. ʈʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʩʦʧʝʨʥʠʯʘʪʴ ʥʝ ʪʦʣʴ-

ʢʦ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ ʘʢʪʠʚ-

ʥʦ ʟʘʚʦʟʠʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʘ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʩʝʛʤʝʥʪʝ 

ʙʠʞʫʪʝʨʠʠ, ʛʜʝ ʢʠʪʘʡʩʢʠʝ ʠ ʪʫʨʝʮʢʠʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʜʫʢʮʠʶ ʧʦ 

ʥʠʟʢʠʤ ʮʝʥʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʩʪʨʝʤʷʪʩʷ ʚʳʜʝʣʷʪʴʩʷ ʢʘʯʝ-

ʩʪʚʦʤ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʜʠʟʘʡʥʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʨʝʤʠʘʣʴʥʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ.  

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʘ 

ʩʳʨʴʷ, ʦʩʦʙʝʥʥʦ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʢʘʤʥʝʡ. ʂʦʣʝʙʘʥʠʷ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ 
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ʟʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʦʪʨʘ-

ʞʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʡ ʮʝʥʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷ-

ʝʪʩʷ ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʦʩʦʙʝʥʥʦ ʤʘʩʪʝʨʦʚ-ʶʚʝʣʠʨʦʚ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʥʘʚʦʜʥʷʝʪ ʨʳʥʦʢ ʠ ʩʥʠʞʘʝʪ ʜʦʚʝʨʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʙʨʝʥʜʘʤ. 

ɹʦʨʴʙʘ ʩ ʧʦʜʜʝʣʢʘʤʠ ʪʨʝʙʫʝʪ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʤʘʨʢʠʨʦʚʢʠ ʧʨʦʜʫʢʮʠʠ. 

ʉʣʝʜʫʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʝʟʦʥʥʦʩʪʠ ʚ ʶʚʝʣʠʨʥʦʤ ʙʠʟʥʝʩʝ ʷʚʣʷʶʪʩʷ ʧʨʘʟʜ-

ʥʠʢʠ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʝ ʧʨʦʜʘʞʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʝʜʜʚʝʨʠʠ ʅʦʚʦʛʦ ʛʦʜʘ, 14 

ʬʝʚʨʘʣʷ, 8 ʤʘʨʪʘ, ʩʚʘʜʝʙ ʠ ʧʦʤʦʣʚʦʢ. ʃʝʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʘʜ ʩʧʨʦʩʘ, ʜʘʣʝʝ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʧʨʦʩʘ ʠ ʟʠʤʥʠʡ ï ʧʠʢʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝ-

ʣʠʡ ʠ ʙʠʞʫʪʝʨʠʠ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘʜʘʧʪʠʨʫʷʩʴ ʢ 

ʥʦʚʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʤʝʥʷʶʱʠʤʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʢʫʧʘʪʝʣʝʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʦʙʫʯʝʥʠʝ ʢʘʜʨʦʚ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥ-

ʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 
ʋʇʈɸɺʃɽʅʀɽ ʉʆɿɼɸʅʀɽʄ ʅɸʋʂʆɽʄʂʆʁ ʇʈʆɼʋʂʎʀʀ ʉ ʀʉ-

ʇʆʃʔɿʆɺɸʅʀɽʄ ʎʀʌʈʆɺʆɻʆ ɼɺʆʁʅʀʂɸ ɺ ʈʆʉʉʀʀ 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʷ ʠʥʥʦʚʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝ-

ʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʤʤʝʨʮʠʘ-

ʣʠʟʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʦʩʪʘʝʪʩʷ ʩʣʘʙʦʡ [1]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʧʨʦʙʣʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʦʟʜʘʥʠʷ ʥʘʫʢʦʝʤʢʠʭ 

ʧʨʦʜʫʢʪʦʚ: ʥʘʫʯʥʳʝ ʠʜʝʠ ʚ ʈʦʩʩʠʠ ʯʘʩʪʦ ʥʝ ʜʦʭʦʜʷʪ ʜʦ ʩʪʘʜʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʨʳʥʢʦʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʘʫʢʫ ʠ ʮʠʬʨʦ-

ʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʧʨʠʟʥʘʚʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ. ʉʦʚʦʢʫʧʥʳʝ 

ʚʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ (ʅʀʆʂʈ) ʚ ʈʦʩʩʠʠ ʚ 2023 ʛ. 

ʜʦʩʪʠʛʣʠ 1,6 ʪʨʣʥ ʨʫʙ., ʯʪʦ ʦʢʦʣʦ 61,8 ʤʣʨʜ ʜʦʣʣ. ʧʦ ʧʘʨʠʪʝʪʫ ʧʦʢʫʧʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʚʝʜʷ ʈʦʩʩʠʶ ʥʘ 9-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʦʙʲʝʤʫ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʶʪʩʷ ʩʢʨʦʤ-

ʥʳʤʠ: ʨʘʩʭʦʜʳ ʥʘ ʥʘʫʢʫ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ~1% ɺɺʇ (43-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ), ʪʦʛʜʘ 
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ʢʘʢ ʣʠʜʠʨʫʶʪ ʀʟʨʘʠʣʴ (~6% ɺɺʇ), ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ (~5,2%), ʊʘʡʚʘʥʴ (~4%), 

ʉʐɸ (~3,6%) [2]. ɺ ʀʥʜʝʢʩʝ ʛʣʦʙʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ (Global Innovation 

Index) ʈʦʩʩʠʷ ʫʣʫʯʰʠʣʘ ʧʦʟʠʮʠʶ ʩ 47-ʛʦ ʤʝʩʪʘ ʚ 2020 ʛ. ʜʦ 45-ʛʦ ʚ 2021 ʛ., ʥʦ ʢ 

2023 ʛ. ʦʧʫʩʪʠʣʘʩʴ ʥʘ 51-ʝ ʤʝʩʪʦ [3]. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʥʘʫʢʫ ʚ 

ʠʥʥʦʚʘʮʠʠ ʠ ʥʘʫʢʦʝʤʢʠʝ ʧʨʦʜʫʢʪʳ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʷʚʣʷʝʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ï ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [4]. ʀʥʥʦʚʘʮʠʦʥ-

ʥʳʡ ʧʨʦʮʝʩʩ ʤʥʦʛʦʬʘʢʪʦʨʝʥ, ʫʥʠʢʘʣʝʥ ʠ ʪʨʫʜʥʦ ʧʨʝʜʩʢʘʟʫʝʤ. ɽʛʦ ʫʩʧʝʭ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʫʩʣʦʚʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ ï ʧʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ. ʀʥʥʦʚʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʚʳ-

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʈʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʦʩʪʦʷʥʥʦʝ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ 

ʩ ʨʦʩʪʦʤ ɺɺʇ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʜʦʣʠ ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʥʦʤʠʢʝ ʟʥʘʥʠʡ [5,6]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ. ɼʦʤʠʥʠʨʫʶʪ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ (ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʙʘʟʝ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ), ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʷʪʦʛʦ 

ʫʢʣʘʜʘ ʦʛʨʘʥʠʯʝʥʘ ʦʪʜʝʣʴʥʳʤʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʦʪʨʘʩʣʷʤʠ (ʚʦʝʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ), ʘ ʦ ʰʝʩʪʦʤ ʫʢʣʘʜʝ (ʥʦ-

ʚʝʡʰʠʝ NBIC-ʪʝʭʥʦʣʦʛʠʠ, ʀʀ ʠ ʪ. ʧ.) ʛʦʚʦʨʠʪʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ʀʥʳʤʠ ʩʣʦ-

ʚʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ 

ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʣʠʰʴ ʦʢʦʣʦ 10% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ. 

ʕʪʘ ʩʠʪʫʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʠ ʩʪʘʚʠʪ ʜʣʷ ʈʦʩʩʠʠ ʚʳʟʦʚ 

ʫʩʢʦʨʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʣʶʯ ʢ 

ʧʨʝʦʜʦʣʝʥʠʶ ʵʪʦʛʦ ʦʪʩʪʘʚʘʥʠʷ. ʂʦʥʮʝʧʮʠʷ çʀʥʜʫʩʪʨʠʷ 4.0è ʦʙʦʟʥʘʯʘʝʪ ʩʦʚʨʝ-

ʤʝʥʥʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʣʫʙʦʢʦʡ ʮʠʬʨʦʚʠʟʘ-

ʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʀʥʜʫʩʪʨʠʷ 4.0 ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data), ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʠʙʝʨ-ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʙʣʦʢʯʝʡʥ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥ-

ʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʨ. ï ʪʦ ʝʩʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ çʩʢʚʦʟʥʳʭè ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʭ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚʝʜʝʪ ʢ 

ʨʘʜʠʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪ-

ʤʝʯʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ Industry 4.0 (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʘʥʘʣʠʟ Big Data, ʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚ-

ʣʝʥʠʝ) ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ï ʦʪ ʚʳʩʦʢʦ-

ʪʦʯʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦ ʙʝʟʣʶʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ï ʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʪʘʚʷʪ ʥʦʚʳʝ ʚʳʟʦʚʳ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ. 
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ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʵʧʦʭʫ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ (ʣʠʥʝʡ-

ʥʳʝ ʤʦʜʝʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʪʘʜʠʡʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʅʀʆʂʈ ʢ 

ʚʥʝʜʨʝʥʠʶ) ʜʦʧʦʣʥʷʶʪʩʷ ʥʦʚʳʤʠ ʧʘʨʘʜʠʛʤʘʤʠ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʪʢʨʳʪʦʡ, ʜʠʥʘʤʠʯʥʦʡ, ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ 

ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʚʩʝ ʯʘʱʝ 

ʥʦʩʠʪ ʥʝʤʘʪʝʨʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ (ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ), ʣʠʙʦ ʝʛʦ ʩʦʟʜʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʩʪʘʜʠʠ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʤʫ-

ʣʷʮʠʷ). ʂʦʤʧʘʥʠʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ ʫʩʣʫʛʠ ʠ ʩʦʟʜʘʚʘʪʴ ʮʝʥ-

ʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʩ ʥʘʤʥʦʛʦ ʤʝʥʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʡ ʨʝʩʫʨʩ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʜʦʩʪʫʧ ʢ ʙʦʣʴʰʠʤ ʦʙʲʝʤʘʤ ʜʘʥʥʳʭ, 

ʠʭ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʥʦʚʷʪʩʷ ʥʦ-

ʚʦʡ çʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡè ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʧʨʘʚʣʝ-

ʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʪʝʧʝʨʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʳʤʠ ʠ ʮʠʬʨʦ-

ʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺʦʟʥʠʢʘʝʪ ʩʠʥʝʨʛʠʷ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʩʪʨʫ-

ʤʝʥʪʳ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ, ʘ ʩʘʤʠ ʠʥʥʦʚʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ 

ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʝʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʮʠʬʨʦ-

ʚʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʥʪʝʛʨʠʨʫʶʪʩʷ, ʬʦʨʤʠʨʫʷ ʝʜʠʥʳʡ ʢʦʥʪʫʨ 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʚʳʩʪʫʧʘʝʪ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ (digital twin). ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ï ʵʪʦ ʚʠʨʪʫ-

ʘʣʴʥʳʡ (ʢʦʤʧʴʶʪʝʨʥʳʡ) ʘʥʘʣʦʛ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʧʦʣʥʦʩʪʴʶ 

ʧʦʚʪʦʨʷʶʱʠʡ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʝʜʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ [7]. ʇʦ ʩʫʪʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʩʦʟʜʘʝʪ ʩʚʷʟʫ-

ʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ ʠ ʮʠʬʨʦʚʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʪʫ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʪʦʪʠʧʘ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʧʨʦʬʝʩʩʦʨʦʤ ʄʘʡʢʣʦʤ ɻʨʠʚʩʦʤ ʚ 2002 ʛ. ʥʘ ʣʝʢʮʠʷʭ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʞʠʟʥʝʥ-

ʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ (Product Lifecycle Management) ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʄʠʯʠ-

ʛʘʥʘ. ʆʜʥʘʢʦ ʝʝ ʧʨʦʦʙʨʘʟ ʩʫʱʝʩʪʚʦʚʘʣ ʠ ʨʘʥʴʰʝ: ʪʘʢ, ʝʱʝ ʚ 1970-ʝ ʛʛ. NASA 

ʧʨʠʤʝʥʠʣʦ ʧʨʠʥʮʠʧʳ çʜʚʦʡʥʠʢʘè ʧʨʠ ʩʧʘʩʝʥʠʠ ʵʢʠʧʘʞʘ çɸʧʦʣʣʦʥʘ 13è ï 

ʥʘʟʝʤʥʳʝ ʠʥʞʝʥʝʨʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʠʤʫʣʷʪʦʨʳ ʠ ʤʦʜʝʣʠ ʢʦʨʘʙʣʷ, 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʨʘʟʨʘʙʦʪʘʣʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʝʛʦʜʥʷ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʠʟʥʘʥ ʦʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʀʥʜʫʩʪʨʠʠ 4.0 ʠ 

ʧʨʷʤʳʤ ʥʘʩʣʝʜʥʠʢʦʤ ʤʝʪʦʜʦʚ ʩʢʚʦʟʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ (CALS, PLM) ʥʘʯʘʣʘ 

XXI ʚʝʢʘ. 

ɺ 2021 ʛ. ʚ ʈʦʩʩʠʠ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ 

57700.37ï2021, ʜʘʶʱʠʡ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʠʟʜʝʣʠʷ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ, çʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʮʠʬ-

ʨʦʚʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ ʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʵʪʠʤ ʠʟʜʝʣʠ-

ʝʤ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) ʠ/ʠʣʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠè. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢ-

ʞʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 
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ʧʦʚʝʜʝʥʠʝ ʧʨʦʜʫʢʪʘ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʜʝʣʠʶ ʥʘ ʦʩʥʦʚʝ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɼʘʥ-

ʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʨʘʞʘʝʪ ʚʘʞʥʳʡ ʘʢʮʝʥʪ: ʮʝʥʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚ ʥʘʣʠʯʠʠ 3D-ʤʦʜʝʣʠ, ʘ ʚ ʝʝ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʨʝʘʣʴ-

ʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ. ʏʝʨʝʟ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ (çʟʝʨʢʘʣʦè) ʮʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʥʝʧʨʝʨʳʚʥʦ ʧʦʣʫʯʘʝʪ ʪʝʣʝʤʝʪʨʠʶ ʩ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ (ʩʝʥʩʦʨʳ, 

ʜʘʪʯʠʢʠ) ʠ, ʘʥʘʣʠʟʠʨʫʷ ʝʝ, ʤʦʞʝʪ ʚ ʨʝʞʠʤʝ on-line ʚʳʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʣʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʠʜʝʘʣʝ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʦʙʫʯʘʶ-

ʱʝʡʩʷ ʠ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʙʲʝʢʪʘ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʵʬʬʝʢʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. 

ʀʥʞʝʥʝʨʳ ʤʦʛʫʪ ʦʪʨʘʙʘʪʳʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʘʨʘʤʝʪʨʳ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʧʨʦʚʦʜʷ ʪʳʩʷʯʠ ʠʩʧʳʪʘʥʠʡ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ʅʘʧʨʠʤʝʨ, 

ʚ ʘʚʪʦʩʧʦʨʪʝ ʢʦʤʘʥʜʳ çʌʦʨʤʫʣʳ-1è ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʙʦʣʠʜʦʚ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʵʢʦʥʦʤʷ ʩʦʪʥʠ ʯʘ-

ʩʦʚ ʧʨʦʜʫʚʢʠ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʩʢʦʨʷʝʪ ʮʠʢʣ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʠ ʩʥʠʞʘʝʪ ʠʟʜʝʨʞʢʠ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ. ɺʦ-

ʚʪʦʨʳʭ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʝʜʝʣʳ ʧʨʦʯ-

ʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʙʝʛʘʷ ʠʟʙʳʪʦʯʥʦʛʦ ʟʘʧʘʩʘ. ɿʘ ʩʯʝʪ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠʮʳ ʥʘʛʨʫʟʦʢ, ʜʦʩʪʘʪʦʯʥʳʝ 

ʜʣʷ ʥʘʜʝʞʥʦʩʪʠ, ʥʦ ʥʝ ʚʝʜʫʱʠʝ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩ-

ʩʳ ʠʟʜʝʣʠʷ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʪʢʘʟʦʚ ʚʭrʦʜʠʪ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʧʦʣʫʯʘʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʳʷʚʣʷʝʪ 

ʘʥʦʤʘʣʠʠ ʠ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʝʱʝ ʜʦ ʠʭ ʧʨʦʷʚʣʝʥʠʷ. ʇʨʘʢʪʠʢʘ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 95% ï ʥʘʧʨʠʤʝʨ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ Chevron ʜʦʙʠʣʘʩʴ ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʤʝʥʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʙʦʣʝʝ 95%, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʧʨʝʜʦʪ-

ʚʨʘʱʘʪʴ ʘʚʘʨʠʡʥʳʝ ʦʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ ʜʘʥʥʳʤ Deloitte, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʣʷ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 10ï20% ʠ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʥʘ 5ï10%. ɺ ʮʝʣʦʤ, ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ 

ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ (ʧʦ ʦʮʝʥʢʝ GE Digital ï ʜʦ 45% ʚ ʨʷ-

ʜʝ ʩʣʫʯʘʝʚ), ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʪʝʭʥʠʢʠ, ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ, Siemens ʩʦʦʙʱʠʣʘ ʦ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ ʜʝʬʝʢʪʦʚ ʥʘ 50% ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʥʘ ʨʷʜʝ ʩʚʦʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɹʘʟʦʡ ʩʣʫʞʘʪ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (CAD/CAM/CAE), ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥ-

ʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʡ (PLM). ɺʳʩʦʢʦʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʜʠ-
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ʥʘʤʠʢʠ, ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʠ ʪ. ʧ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛ-

ʨʘʶʪ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ). ʀʥʪʝʛʨʘʮʠʷ ʩ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʦʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ ʘʢʪʫʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʠ ʧʣʘʪʬʦʨʤʳ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ ï ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʚʳʩʪʫʧʘʝʪ ʪʦʯʢʦʡ ʩʣʠʷʥʠʷ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʦʪ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦ ʀʀ ï ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʥʝʜ-

ʨʝʥʠʝ ʩʣʦʞʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʟʘʜʘʯʝʡ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʜʘʝʪ ʩʠʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʩʪʳʢʝ ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʡ. 

ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡ-

ʥʠʢʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʡ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʚʳʟʦʚ. ʊʨʝʙʫʝʪʩʷ ʧʝʨʝ-

ʩʪʨʦʡʢʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʠʩʧʳʪʘʥʠʡ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯ-

ʥʦʩʪʴ ʠ ʦʪʢʨʳʪʦʩʪʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʘʢʠʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʷ ʠʥʪʝʨʝʩʳ 

ʚʩʝʭ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ï ʦʪ ʠʥʞʝʥʝʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴʩʷ ʚ ʫʱʝʨʙ ʟʘʥʷʪʦʩʪʠ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʶ 

ʨʘʙʦʪʥʠʢʦʚ; ʥʘʧʨʦʪʠʚ, ʛʨʘʤʦʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʤʦʞʝʪ ʧʦ-

ʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ (ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩ-

ʥʳʭ ʦʧʝʨʘʮʠʡ) ʠ ʚʳʚʝʩʪʠ ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʝʨʩʦʥʘʣʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ (ʦʩʚʦʝʥʠʝ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʘʙʦʪʳ ʩ ʩʠʤʫʣʷʪʦʨʘʤʠ). ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʧʦʣʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʨʘʟʚʠʪʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ: ʜʘʪʯʠʢʠ ʠ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʚ 

ʠʜʝʘʣʝ ï ʧʨʦʤʳʰʣʝʥʥʳʡ 5G ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʜʝʨʞʝʢ), ʜʦʩʪʘʪʦʯʥʳʝ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ (ʩʝʨʚʝʨʳ ʠʣʠ ʦʙʣʘʯʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʩʠʤʫʣʷʮʠʡ ʚ ʨʝʘʣʴ-

ʥʦʤ ʚʨʝʤʝʥʠ). ʂʨʦʤʝ ʪʦʛʦ, ʢʨʠʪʠʯʥʘ ʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʷʚʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʢʦʧʠʡ ʠ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʘʝʪ ʫʷʟʚʠ-

ʤʦʩʪʴ ʢ ʢʠʙʝʨʫʛʨʦʟʘʤ. ʄʝʪʦʜʠʯʝʩʢʠʤ ʦʨʠʝʥʪʠʨʦʤ ʟʜʝʩʴ ʩʣʫʞʘʪ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʩʪʘʥʜʘʨʪʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ IoT-ʩʠʩʪʝʤ. ɼʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʝʜʨʠʪʴ ʝʜʠʥʠʯʥʳʡ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ï ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ. 

ī ɺʩʝʦʙʲʝʤʣʶʱʘʷ ʣʦʢʘʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ. ʉʣʝʜʫʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ï ʦʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʣʦʛʠʩʪʠʢʠ ʠ ʤʘʨʢʝʪʠʥʛʘ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 
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ʜʦʣʞʝʥ ʩʪʘʪʴ ʯʘʩʪʴʶ ʦʙʱʝʡ ʮʠʬʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ (ERP, MES, SCM ʠ ʪ. ʜ.). 

ī ɻʠʙʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ 

ʤʦʥʠʪʦʨʠʥʛʘ ʭʦʜʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʨʝʛʫʣʷʨʥʦ ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʠ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʝ ʫʟʢʠʝ ʤʝʩʪʘ, ʤʝʰʘʶʱʠʝ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ. ɺʘʞʥʦ 

ʥʘʣʘʜʠʪʴ ʘʢʪʠʚʥʳʡ ʜʠʘʣʦʛ ʤʝʞʜʫ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʪʝʭʥʦʣʦʛʘʤʠ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ï ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʫʯʝʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʚʳʩʠʪ ʜʦʚʝʨʠʝ ʧʝʨʩʦʥʘʣʘ 

ʢ ʥʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ. 

ī ʉʪʨʘʪʝʛʠʷ ʠ ʢʘʜʨʳ. ʈʫʢʦʚʦʜʩʪʚʫ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡ-

ʥʠʢʦʚ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ. ʉʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʧʣʘʥ 

ʠʥʚʝʩʪʠʮʠʡ, ʧʦʵʪʘʧʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ, ʮʝʣʠ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ 

ʩʧʝʮʠʘʣʠʩʪʦʚ: ʣʠʙʦ ʦʙʫʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʤʝʪʦʜʘʤ 

ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ, ʣʠʙʦ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʢʘʜʨʦʚ ï ʘʥʘʣʠʪʠʢʦʚ 

ʜʘʥʥʳʭ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʨʦʬʠʣʴʥʳʤʠ ʀʊ-ʢʦʤʧʘʥʠʷʤʠ, ʥʘʫʯʥʳ-

ʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʪʘʨʪʘʧʘʤʠ ï ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʝʨʝʥʠʤʘʪʴ ʣʫʯʰʠʡ ʦʧʳʪ ʠ ʫʩʢʦ-

ʨʠʪ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʥʘʨʘʙʦʪʦʢ. 

ī ʆʪʢʨʳʪʦʩʪʴ ʠʥʥʦʚʘʮʠʷʤ. ʂʫʣʴʪʫʨʘ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʘ ʧʦʦʱʨʷʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʠʥʥʦʚʘʮʠʠ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʧʨʦʮʝʩʩʘʤʠ ʠ ʜʠʟʘʡʥʦʤ ʧʨʦʜʫʢ-

ʪʦʚ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʄʝʥʝʜʞʤʝʥʪʫ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ï 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʥʠ-

ʟʠʪʴ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠʜʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʠʥ-

ʞʝʥʝʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʥʠʝʤ ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʦʪ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʩʣʦʞʥʦʩʪʠ (ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʝ, ʤʝʪʦʜʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ), ʚʳʛʦʜʳ ʦʪ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʦʛʨʦʤʥʳ: ʩʦʢʨʘʱʝʥʠʝ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝ-

ʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʝʤ ʥʘʫʢʦʝʤʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʦʚʝʡʰʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʜʫʭʫ ʵʧʦʭʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʢʦʥʮʝʧʮʠʠ ʀʥʜʫʩʪʨʠʠ 4.0. 

ʕʪʘ ʪʝʤʘʪʠʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʘ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʝ ʠ ʧʨʘʢʪʠʢʝ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʧʦʢʘ ʝʜʠʥʠʯʥʳ, ʭʦʪʷ ʙʳʩʪʨʦ ʤʥʦʞʘʪʩʷ, ʠ ʥʦʫ-ʭʘʫ ʯʘʩʪʦ ʥʘʢʘʧʣʠʚʘ-

ʝʪʩʷ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʡ, ʦʩʪʘʚʘʷʩʴ ʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʥʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʠ ʧʨʠʢʣʘʜʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦʙʳ 
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ʚʳʨʘʙʦʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʤʦʜʝʣʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʦʧʦʨʦʡ ʥʘ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ. 

ɼʣʷ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ: ʩʦʯʝʪʘ-

ʥʠʝ ʚʳʩʦʢʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʥʘʫʯʥʳʭ ʰʢʦʣ, ʠʥʞʝʥʝʨʦʚ) ʩ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʧʦʩʦʙʥʦ ʚʳʚʝʩʪʠ ʥʘʫʢʦʝʤʢʠʝ ʦʪʨʘʩʣʠ 

ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʋʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʢʦʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ï ʦʪ ʠʜʝʠ 

ʜʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ï ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʦʪʜʘʯʫ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʵʢʦʥʦʤʠʢʝ ʠ ʫʢʨʝʧʠʪʴ ʧʦʟʠʮʠʠ ʩʪʨʘʥʳ ʚ ʛʣʦʙʘʣʴʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʦʨʝʚʥʦ-

ʚʘʥʠʠ. ʇʨʝʞʜʝ ʯʝʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʤʝʪʦʜʳ, ʚʘʞʥʦ ʪʱʘ-

ʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ: ʢʘʢ ʢʨʫʧʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ, ʪʘʢ ʠ ʚʝʜʫʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʤʝʥʪʳ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ʉʨʘʚʥʝʥʠʝ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʠ 

ʧʨʦʙʣʝʤʥʳʭ ʤʦʤʝʥʪʦʚ ʜʘʩʪ ʮʝʥʥʳʝ ʫʨʦʢʠ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ï 

ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʨʘʟʚʠʪʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʢʘʢ ʫʞʝ ʩʜʝʣʘʥʦ ʩ ɻʆʉʊ ʈ 57700.37ï2021) ʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʥʦ-

ʚʦʛʦ ʪʠʧʘ. 
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ʈɸɿɺʀʊʀɽ ʆɹʃɸʏʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʈɸʄʂɸʍ ʆɹʄɽʅɸ 

ɼɸʅʅʓʄʀ ɼʃʗ ʌʀʃʀɸʃʔʅʆʁ ʉɽʊʀ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈɽɼ-

ʇʈʀʗʊʀʁ 

  

ɺ ʤʠʨʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫʩʪʨʠʷ 4.0è ʦʩʦʙʫʶ 

ʚʘʞʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʚʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʬʠʣʠʘʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ [1,2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰ-

https://issek.hse.ru/news/963240693.html
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ʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝ ʙʦʣʴʰʝ ʨʘʩʰʠʨʷʶʪ ʩʚʦʶ ʛʝʦʛʨʘʬʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦ-

ʟʜʘʚʘʷ ʬʠʣʠʘʣʴʥʳʝ ʩʝʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʥʠʬʠʢʘʮʠʶ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʜʥʠʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ, ʷʚʣʷʶʪʩʷ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʚʳʩʠʪ ʢʘʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʛʠʙʢʦʩʪʠ, ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʪʘʢ ʠ ʦʧʪʠʤʠʟʠʨʫʝʪ ʚʥʫʪʨʝʥʥʶʶ ʢʦʤʤʫʥʠʢʘʮʠʶ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ çʀʥʜʫʩʪʨʠʷ 4.0è ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

(BigData), ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʦ ʚʩʝ ʵʪʘʧʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ï ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʣʦʛʠʩʪʠʢʠ ʜʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʤʳʰ-

ʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩ-

ʩʠʚʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʦʪ ʜʘʪʯʠʢʦʚ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ (MES), ERP-ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʜʘʥʥʘʷ ʧʨʦ-

ʙʣʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʢʦʤʧʘʥʠʡ, ʠʤʝʶʱʠʭ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʬʠʣʠʘʣʴʥʫʶ ʩʝʪʴ, ʛʜʝ 

ʢʘʞʜʳʡ ʬʠʣʠʘʣ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʝʥ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʝʜʠʥʠʮʘ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʫʙʣʠʨʦʚʘʥʠʶ ʧʨʦ-

ʮʝʩʩʦʚ, ʦʰʠʙʢʘʤ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʦʙ-

ʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʢʨʳʚʘʶʱʠʭ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩ ʢʦʪʦʨʳʤ 

ʩʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚʩʝ ʬʠʣʠʘʣʳ ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʨʝʩʫʨʩʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜ ʫʚʝʣʠ-

ʯʠʚʘʶʱʝʝʩʷ ʢʦʣʠʯʝʩʪʚʦ ʬʠʣʠʘʣʦʚ ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʟʘʢʫʧʢʫ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʧʦʚʳʰʝʥʠʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʦʙʣʘʯʥʳʤ ʧʨʦʚʘʡʜʝʨʘʤ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ 

McKinsey&Company ʚ 2020 ʛʦʜʫ, ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʝʜʨʠʚʰʠʝ ʚ ʩʚʦʶ ʨʘʙʦʪʫ ʵʣʝ-

ʤʝʥʪʳ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫʩʪʨʠʷ 4.0è (ʚ ʪ.ʯ. ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ), ʜʝʤʦʥʩʪʨʠʨʫ-

ʶʪ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 15 ï 25% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʘʥʘ-

ʣʦʛʘʤʠ [3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʜʦʩʪʫʧʥʘ 

ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ: ʧʫʙʣʠʯʥʦʝ, ʯʘʩʪʥʦʝ ʠ ʛʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ (ʪʘʙʣʠʮʘ 1). ɼʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʠʙʨʠʜʥʦʛʦ ʦʙʣʘʢʘ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 1). 

ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʙʦʪʫ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʡ ʬʠʣʠʘʣʴʥʫʶ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠʤʝʝʪ ʨʷʜ ʥʝ-

ʜʦʩʪʘʪʢʦʚ. ʇʝʨʚʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
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ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʭʨʘʥʠʤʳʭ ʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʟʘʯʘʩʪʫʶ ʠʤʝʶʪ ʜʝʣʦ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠ ʧʝʨʝʜʘʯʘ 

ʪʘʢʠʭ ʜʘʥʥʳʭ ʯʝʨʝʟ ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʚʳʟʳʚʘʝʪ ʦʧʘʩʝʥʠʷ. ɺʪʦʨʳʤ ʥʝʜʦ-

ʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʦʟʤʦʞʥʦʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʝʨʩʠʡ ʩʠʩʪʝʤ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʬʠʣʠʘʣʘʭ. ʄʥʦʛʠʝ ʤʝʣʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝ-

ʤʳ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʠʥʪʝʛʨʘʮʠʶ ʩ ʦʙʣʘʯʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ɺʥʝʜʨʝʥʠʝ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʚʣʦʞʝʥʠʡ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠʣʠ ʞʝ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʰʣʶʟʦʚ ʠ ʘʜʘʧʪʝʨʦʚ. 

ʊʨʝʪʴʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-

ʩʦʝʜʠʥʝʥʠʡ ʚ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʣʘʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʠ [4]. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ ɻʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ 

ʋʨʦʚʝʥʴ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ 

ʉʨʝʜʥʠʡ (ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʚʘʡʜʝʨʘ) 

ɺʳʩʦʢʠʡ (ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʜʘʥʥʳʤʠ) 

ɺʳʩʦʢʠʡ (ʜʘʥʥʳʝ ʭʨʘ-

ʥʷʪʩʷ ʚ ʦʙʣʘʢʝ) 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ɺʳʩʦʢʘʷ ʆʛʨʘʥʠʯʝʥʥʘʷ ɺʳʩʦʢʘʷ 

ʉʪʦʠʤʦʩʪʴ ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ 

ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘ-

ʤʠ 

ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ ʉʨʝʜʥʝ-ʚʳʩʦʢʘʷ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥ-

ʪʝʨʥʝʪʘ 

ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ (ʣʦʢʘʣʴʥʳʡ 

ʜʦʩʪʫʧ) 

ʉʨʝʜʥʷʷ (ʥʝʢʦʪʦʨʳʝ 

ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʘʚʪʦʥʦʤʥʦ) 

ʇʦʜʜʝʨʞʢʘ ʢʦʥ-

ʮʝʧʮʠʠ çʀʥʜʫ-

ʩʪʨʠʷ 4.0è 

ɺʳʩʦʢʘʷ (ʥʘʣʠʯʠʝ 

ʛʦʪʦʚʳʭ ʩʝʨʚʠʩʦʚ 

(IoT, AI)) 

ʊʨʝʙʫʝʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʛʠʙʢʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ 

ʇʦʜʭʦʜʷʱʘʷ ʩʬʝʨʘ 

ʧʨʠʤʝʥʝʥʠʷ 

ʅʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʜʘʯʠ, ʘʥʘʣʠʪʠʢʘ, 

CRM 

ʂʨʠʪʠʯʝʩʢʠ ʚʘʞ-

ʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ 

ʂʦʤʧʣʝʢʩʥʳʝ ʬʠʣʠʘʣʴ-

ʥʳʝ ʩʝʪʠ ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʠ ʭʨʘʥʠʤʳʭ 

ʜʘʥʥʳʭ 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʬʠʣʠʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʪʢʨʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè, ʷʚʣʷʶʱʠʭʩʷ ʢʦʧʠʷʤʠ ʘʢʪʠʚʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʙʝʟ 

ʨʠʩʢʘ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʧʝʨʩʧʝʢʪʠʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʠʥʪʝʛʨʘʮʠʶ ʩ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʥʝʠʟʤʝʥʥʦʩʪʴ ʜʘʥ-

ʥʳʭ ʠ ʧʦʚʳʰʘʶʱʠʤʠ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʬʠʣʠʘʣʘʤʠ ʠ ʛʦʣʦʚʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʠʬʝ-

ʨʠʡʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʣʘʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʘ ʫʨʦʚʥʝ ʬʠʣʠʘ-

ʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʢʦʥʪʨʦʣʣʝʨʘʭ ʠ 

ʰʣʶʟʘʭ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʥʘʣʳ ʩʚʷʟʠ ʠ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʣʦ-
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ʢʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʥʪʨʦʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʛʠʙʨʠʜʥʦʛʦ ʦʙʣʘʢʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩ ʬʠʣʠʘʣʴʥʦʡ ʩʝʪʴʶ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʬʠʣʠʘʣʴ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʨʘʛ-

ʤʝʥʪʘʮʠʝʡ ʜʘʥʥʳʭ, ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠ-

ʤʠ ʟʘʪʨʘʪʘʤʠ. ɺʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫ-

ʩʪʨʠʷ 4.0è ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʥʥʦʚʘʮʠʡ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 
ʅʀɿʂʆʆʈɹʀʊɸʃʔʅʓɽ ʉʇʋʊʅʀʂʆɺʓɽ ʉʀʉʊɽʄʓ ʂɸʂ ʀʅ-

ʉʊʈʋʄɽʅʊ ʇʈɽʆɼʆʃɽʅʀʗ ʎʀʌʈʆɺʆɻʆ ʅɽʈɸɺɽʅʉʊɺɸ ɺ ʈʌ 

  

ɺ ʤʠʨʝ, ʛʜʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʫʩʣʫʛʘʤ ʩʪʘʥʦ-

ʚʠʪʩʷ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʯʘʩʪʠʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʆʜʥʘʢʦ, ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ ʠ ʤʘʣʦʥʘʩʝʣʝʥʥʳʤʠ ʩʝʣʴʩʢʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʮʠʬʨʳ ʈʌ, ʚ 2024 ʛʦʜʫ ʙʦʣʝʝ 30% ʥʘʩʝʣʝʥʥʳʭ 

ɻʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ 

ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ 

(Public Cloud) 

ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ 

(Private Cloud) 

ɻʦʣʦʚʥʦʡ ʦʬʠʩ 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ 

ʟʘʱʠʱʸʥʥʦʝ ʩʦʝʜʠʥʝ-

ʥʠʝ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

API-ʰʣʶʟ 

ʌʠʣʠʘʣ 1 ʌʠʣʠʘʣ 2 ʌʠʣʠʘʣ 3 

ɿʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

TLS/SSL 

ɺʥʝʰʥʠʝ ʧʘʨʪʥʝʨʳ 
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ʧʫʥʢʪʦʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʳʭ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 

100 ʯʝʣʦʚʝʢ, ʥʝ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʘ ʚ ʨʝʛʠʦʥʘʭ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʠʙʠʨʠ ï ʙʦʣʝʝ 60% [1]. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦ-

ʩʪʫʧʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʣʝʤʝʜʠʮʠʥʳ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʳʟʳʚʘʝʪ ʦʪʪʦʢ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʧʫʪʥʠʢʦʚʳʡ ʠʥʪʝʨʥʝʪ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʙʘʟʝ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ ʨʝʛʠʦ-

ʥʦʚ ʈʌ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠʥʪʝʨʥʝʪʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʨʠʤʝʥʷʶʪ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʧʫʪʥʠʢʠ (GEO), ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 36000 ʢʤ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʢʨʳ-

ʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠ ʨʷʜ ʥʝʜʦ-

ʩʪʘʪʢʦʚ: ʚʳʩʦʢʘʷ ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ (500ï700 ʤʩ), ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʷʟʠ ʦʪ ʧʦʛʦʜ-

ʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ GEO-

ʩʧʫʪʥʠʢʘʤʠ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʠ (LEO) ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʝ ʦʪ 300 

ʢʤ ʜʦ 2000 ʢʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʫʶ ʣʘʪʝʥʪʥʦʩʪʴ ï 20ï50 ʤʩ (ʨʠʩʫ-

ʥʦʢ 1), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʘʞʜʘʥʘʤ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʫʧ ʢ ʙʘʟʦʚʦʤʫ ʠʥʪʝʨ-

ʥʝʪʫ, ʥʦ ʠ ʢ ʨʘʟʣʠʯʥʳʤ ʩʝʨʚʠʩʘʤ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢʦ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʤʝʥʴʰʝʤʫ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʩʧʫʪʥʠʢʦʚ ʜʦ ʫʨʦʚʥʷ ɿʝʤʣʠ ʩʥʠʞʘʶʪ-

ʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʚʳʜʚʠʛʘʶʱʠʝʩʷ ʢ ʤʦʱʥʦʩʪʠ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦ-

ʥʘʭ. ʀʭ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʤʘʣʝʥʴʢʠʭ ʩʧʫʪʥʠʢʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʩʝʪʴ (ʩʦʟʚʝʟʜʠʝ), ʙʳʩʪʨʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʱʫʶ 

ʥʘʛʨʫʟʢʫ ʧʨʠ ʜʚʠʞʝʥʠʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʚʦʢʨʫʛ ɿʝʤʣʠ [2].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʩʭʝʤʘ ʦʨʙʠʪ GEO ʠ LEO ʩʧʫʪʥʠʢʦʚ 

 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʦʢʨʳʪʠʷ ʩʧʫʪʥʠʢʦʚʳʤ ʠʥʪʝʨʥʝʪʦʤ ʚʩʝʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʌ ʥʝʦʙʭʦʜʠʤ ʚʩʝʛʦ ʦʜʠʥ GEO-ʩʧʫʪʥʠʢ, ʦʜʥʘʢʦ ʝʛʦ ʩʠʛʥʘʣ ʤʦʞʝʪ ʦʩʣʘ-

GEO-ʩʧʫʪʥʠʢ 

36000ʢʤ 

LEO-ʩʧʫʪʥʠʢ 

2000ʢʤ 
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ʙʝʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠʣʠ ʞʝ ʦʜʥʦ ʩʦʟʚʝʟʜʠʝ LEO-ʩʧʫʪʥʠʢʦʚ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʦʪʝʥ ʠʣʠ ʜʘʞʝ ʪʳʩʷʯ ʦʪʜʝʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʦʜʥʘʢʦ 

ʩʠʛʥʘʣ ʙʫʜʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ɸʨʢʪʠʢʝ. ʉʨʝʜʠ ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʦʛʦ ʩʧʫʪʥʠʢʦ-

ʚʦʛʦ ʠʥʪʝʨʥʝʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ Starlink (SpaceX), OneWeb, Amazon Kuiper, 

Hongyan. ɺ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

çʉʬʝʨʘè (ʈʦʩʢʦʩʤʦʩ) ʠ çɻʦʥʝʮè (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʠʩʪʝʤ Starlink, OneWeb ʠ çʉʬʝʨʘè 
ʇʦʢʘʟʘʪʝʣʴ Starlink (SpaceX) OneWeb çʉʬʝʨʘè (ʈʦʩ-

ʢʦʩʤʦʩ) 

ɺʳʩʦʪʘ ʦʨʙʠʪʳ, ʢʤ å550 å1200 å870ï1500 

ʇʣʘʥʠʨʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʫʪ-

ʥʠʢʦʚ 

å12 000 (ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʜʦ 42 000) å648 å640 

ʉʨʝʜʥʷʷ ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ, ʤʩ 20ï40 50ï70 

40ï60 (ʦʞʠʜʘʝ-

ʤʘʷ) 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ɻʙʠʪ/ʩ ʜʦ 10 ʜʦ 5 ʜʦ 8 (ʧʨʦʝʢʪʥʘʷ) 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʪʳʩ. ʨʫʙ. 60ï80 

50ï70 

(ʦʨʠʝʥʪʠʨ) 

45ï60 (ʧʨʝʜʧʦʣʘ-

ʛʘʝʤʘʷ) 

ɽʞʝʤʝʩʷʯʥʘʷ ʘʙʦʥʝʥʪʩʢʘʷ ʧʣʘʪʘ, 

ʪʳʩ. ʨʫʙ. 6ï8 5ï7 4ï6 (ʦʞʠʜʘʝʤʘʷ) 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʥʝʜʨʝʥʠʝ LEO-

ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʪʝʨʥʝʪʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʤʝʜʠʮʠʥʳ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʦʪʪʦʢʘ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʮʠʬʨʦ-

ʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʘʥʳ [3]. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ LEO-ʩʧʫʪʥʠʢʦʚ ʚ ʈʌ ʧʦʷʚ-

ʣʷʝʪʩʷ ʨʷʜ ʚʳʟʦʚʦʚ. ʇʝʨʚʳʤ ʚʳʟʦʚʦʤ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʟʘʧʫʩʢ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʦʟʚʝʟʜʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦʝʢʪʳ ʜʘʥʥʦʡ 

ʩʬʝʨʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʣʠ ʩ ʫʯʘʩʪʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʢʦʨʧʦʨʘʮʠʡ. ɺʪʦʨʦʡ ʚʳʟʦʚ ï ʚʦʧʨʦʩ ʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʠ. ʏʪʦʙʳ LEO-ʠʥʪʝʨʥʝʪ 

ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʥʫʞʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʩ ʮʝʥʘʤʠ ʥʘʟʝʤʥʳʭ ʫʩʣʫʛ, ʯʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠ ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʪʝʨʤʠʥʘʣʦʚ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ ʪʘʢʞʝ ʚʘʞʥʘ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʦʚ ʠʣʠ ʣʴʛʦʪʥʦʛʦ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚ ʈʌ ʧʦʷʚ-

ʣ̫ ʝʪʩʷ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ: 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

ï ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʠʩʪʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦ-
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ʠʟʚʦʜʩʪʚʘ; 

ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʢʘʜʨʘʭ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʦʙʩʣʫʞʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʩʣʦʞʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ-

ʪʝʥʮʠʘʣʦʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ʀʭ ʚʥʝʜ-

ʨʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ ʫʜʘʣʝʥʥʳʤ ʤʘʣʦʥʘʩʝʣʝʥʥʳʤ ʨʝ-

ʛʠʦʥʘʤ ʩʪʨʘʥʳ, ʯʪʦ ʩʦʟʜʘʩʪ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ʆʜʥʘʢʦ, ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ LEO-ʩʧʫʪʥʠʢʦʚ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʨʷʜʘ ʪʝʭʥʠʯʝ-

ʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʭ ʧʦʜ ʩʦʙʦʡ 

ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʩʚʷʟʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʥʪʝʛʨʘʮʠʶ LEO-ʩʧʫʪʥʠʢʦʚ ʩ ʥʘʟʝʤʥʳʤʠ ʩʝʪʷʤʠ ʩʚʷʟʠ 

5G, ʩʦʟʜʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʚ ʈʌ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 ʂʘʧʨʘʥʦʚ ʆ. ʋʩʪʨʘʥʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʦʙʝʩʧʝʯʠʣʦ 70% ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʢʦ-
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ʦʨʙʠʪʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ // T-Comm. 2014. ˉ4. C. 33 ï 37. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɸʅɸʃʀɿ ʊɽʂʋʑɽɻʆ ʉʆʉʊʆʗʅʀʗ ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ 

ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ ʊʈɸʅʉʇʆʈʊɽ ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸ-

ʎʀʀ 

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠ-

ʩʪʝʤʝ ʈʦʩʩʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʝ ʩʦʦʙʱʝʥʠʝ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ. ʆʥ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʥʘ ʜʘʣʴʥʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʤʘʨʰʨʫʪʘʭ ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦ-

ʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʥʢʫʨʝʥ-

ʮʠʶ ʩʦ ʩʪʦʨʦʥʳ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ 

ʧʨʦʜʦʣʞʘʶʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʘʥʘʣʠʟʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ, ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, 

ʧʨʦʙʣʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʸ ʨʘʟʚʠʪʠʷ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʈʦʩʩʠʠ ʟʘ 2019ï2024 ʛʦʜʳ [1]. 

 

ʊʘʙʣʠʮʘ 1 - ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʟʸʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʈʌ (2019ï2024 ʛʛ.) 

 

ɻʦʜ 

ʆʙʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʘʩʩʘ-

ʞʠʨʦʚ (ʤʣʨʜ. 

ʯʝʣ.) 

ʇʨʠʛʦʨʦʜʥʳʝ 

ʧʝʨʝʚʦʟʢʠ 

(ʤʣʨʜ ʯʝʣ.) 

ɼʦʣʷ ʧʨʠʛʦ-

ʨʦʜʥʳʭ ʧʦʝʟ-

ʜʦʢ (%) 

ʈʦʩʪ/ʧʘʜʝʥʠʝ ʦʙʱʝʛʦ 

ʦʙʲʸʤʘ (%) 



158 

2019 1,14 1,00 87,7% +3,6% 

2020 0,74 0,65 87,8% -35,1% (COVID-19) 

2021 0,91 0,79 86,8% +23,0% 

2022 1,14 1,03 90,4% +25,3% 

2023 1,20 1,08 89,7% +5,4% 

2024 1,24 1,11  89,5% +3,3%  

 

ʊʘʙʣʠʮʘ 1 ʦʪʨʘʞʘʝʪ ʩʪʘʪʠʩʪʠʢʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦ-

ʟʦʢ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2024 ʛʦʜʳ, ʚʢʣʶʯʘʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝ-

ʟʸʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ, ʜʦʣʶ ʧʨʠʛʦʨʦʜʥʳʭ ʧʦʝʟʜʦʢ, ʘ ʪʘʢʞʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠʣʠ ʩʥʠ-

ʞʝʥʠʷ ʦʙʲʸʤʦʚ ʧʝʨʝʚʦʟʦʢ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,74 ʜʦ 1,24 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ʅʘʠʙʦʣʴʰʠʡ ʩʧʘʜ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2020 ʛʦʜʫ, ʢʦʛʜʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 0,74 ʤʣʨʜ ʯʝ-

ʣʦʚʝʢ ð ʵʪʦ ʥʘ -35,1% ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʩʪʘʣʦ ʨʝʟʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʘʥ-

ʜʝʤʠʠ COVID-19. 

ʇʦʩʣʝ ʢʨʠʟʠʩʥʦʛʦ 2020 ʛʦʜʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʦʪʨʘʩʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ: ʢ 2023 ʛʦʜʫ ʦʙʲʸʤ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʠʛ 1,20 ʤʣʨʜ. ʯʝʣʦʚʝʢ, ʘ ʚ 

2024 ʛʦʜʫ ð 1,24 ʤʣʨʜ ʯʝʣʦʚʝʢ. 

ʇʦʩʣʝ ʧʘʥʜʝʤʠʠ ʧʨʠʛʦʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʠ ʜʘʞʝ 

ʧʨʝʚʳʩʠʣʠ ʜʦʢʨʠʟʠʩʥʳʝ ʟʥʘʯʝʥʠʷ: ʚ 2024 ʛʦʜʫ ʦʙʲʸʤ ʧʨʠʛʦʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʜʦʩʪʠʛ 1,11 ʤʣʨʜ. ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 89,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʘʩʩʘʞʠʨʦʚ. 

ʇʝʨʝʚʦʟʢʘʤʠ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 124,2 ʤʣʥ. ʯʝʣʦʚʝʢ ð 

10,3%. ʕʪʦ ʧʦʯʪʠ ʥʘ 13% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2022 ʛʦʜʫ. ʊʘʢʠʝ ʧʝʨʝʚʦʟʢʠ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʦ ʈʦʩʩʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʩʚʳʰʝ 150 ʢʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʩʦʦʙʱʝʥʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʈʌ.  

ʂʘʨʪʘ ʧʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʚʢʣʶʯʘʷ 

ʊʨʘʥʩʩʠʙʠʨʩʢʫʶ ʤʘʛʠʩʪʨʘʣʴ, ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʫʶ ʤʘʛʠʩʪʨʘʣʴ ʠ ʜʨʫʛʠʝ ʢʣʶʯʝ-

ʚʳʝ ʤʘʨʰʨʫʪʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʟʘʧʘʜʥʳʝ, ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ ʨʝʛʠʦʥʳ 

ʩʪʨʘʥʳ. ʂʨʘʩʥʳʝ ʪʦʯʢʠ ʦʙʦʟʥʘʯʘʶʪ ʢʨʫʧʥʳʝ ʫʟʣʦʚʳʝ ʩʪʘʥʮʠʠ [2]. 

ʀʟ ʛʦʜʘ ʚ ʛʦʜ ʘʚʛʫʩʪ ʩʪʘʥʦʚʠʪʩʷ ʤʝʩʷʮʝʤ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ 

ʧʦʝʟʜʦʚ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ ʘʚʛʫʩʪʝ 2023 ʛʦʜʘ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʧʨʝʚʳʩʠʣ 

17,3 ʤʣʨʜ. ʧʘʩʩʘʞʠʨʦ-ʢʠʣʦʤʝʪʨʦʚ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʝʟʜʷʪ ʚ ʥʘʯʘʣʝ ʛʦʜʘ: ʚ ʬʝʚʨʘʣʝ 

2023 ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ ʩʦʩʪʘʚʠʣ 7,8 ʤʣʨʜ. ʧʘʩʩʘʞʠʨʦ-ʢʠʣʦʤʝʪʨʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʘʩʩʘʞʠʨʦʚ, ʝʞʝʛʦʜʥʦ 

ʝʟʜʷʱʠʭ ʚ ʧʦʝʟʜʘʭ ʧʦ ʈʦʩʩʠʠ (2019-2025 ʛʛ.). 

ʈʠʩʫʥʦʢ 2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʠʥʘʤʠʢʫ ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʦʚ, ʝʞʝʛʦʜʥʦ 

ʧʦʣʴʟʫʶʱʠʭʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 

2025 ʛʦʜ. ʆʩʥʦʚʥʦʡ ʦʙʲʸʤ ʧʝʨʝʚʦʟʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʛʦʨʦʜʥʳʝ 

ʧʦʝʟʜʘ ð ʚ 2023 ʛʦʜʫ ʠʤʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʢʦʣʦ 1,10 ʤʣʨʜ. ʯʝʣʦʚʝʢ ʠʟ ʦʙʱʝʛʦ 

ʦʙʲʸʤʘ 1,21 ʤʣʨʜ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 91%. 
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ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

 

ʈʠʩʫʥʦʢ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ, ʝʞʝʛʦʜʥʦ ʝʟʜʷʱʠʭ ʚ ʧʦʝʟʜʘʭ ʧʦ ʈʦʩʩʠʠ 

 

ɺ 2020 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʚʳʟʚʘʥʥʦʝ 

ʧʘʥʜʝʤʠʝʡ COVID-19 ð ʦʙʲʸʤ ʧʝʨʝʚʦʟʦʢ ʫʧʘʣ ʜʦ 0,75 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ ʢ 2023 ʛʦʜʫ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ 

ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ ʧʝʨʠʦʜ. ʇʨʦʛʥʦʟ ʥʘ 2024ï2025 ʛʦʜʳ ʫʢʘʟʳʚʘ-

ʝʪ ʥʘ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ, ʜʦ 1,28 ʤʣʨʜ. ʧʘʩʩʘʞʠʨʦʚ ʢ 2025 ʛʦʜʫ [3]. 

ʉʝʛʤʝʥʪ ʧʦʝʟʜʦʚ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʸʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʚ ʩʨʝʜʥʝʤ 0,12ï0,13 ʤʣʨʜ. ʧʘʩʩʘʞʠʨʦʚ ʝʞʝʛʦʜʥʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 10% ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ. 
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ʅʘʯʘʣʦ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʉɺʆ) ʚ 2022 ʛʦʜʫ ʦʢʘʟʘʣʦ ʟʘ-

ʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʕʪʦ ʚʣʠʷʥʠʝ ʧʨʦʷʚʠʣʦʩʴ ʢʘʢ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʘʩʧʝʢʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʶʞʥʳʭ ʠ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ʅʘʧʨʘʚʣʝʥʠʷ, ʚʝʜʫʱʠʝ ʢ ʛʨʘʥʠʮʘʤ ʩ ʋʢʨʘʠʥʦʡ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʧʦʜʚʝʨʛʣʠʩʴ ʯʘʩʪʠʯʥʦʤʫ 

ʦʛʨʘʥʠʯʝʥʠʶ ʜʚʠʞʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʤʘʨʰʨʫʪʳ ʙʳʣʠ ʦʪʤʝʥʝʥʳ ʠʣʠ ʩʦʢʨʘʱʝʥʳ 

ʧʦ ʯʠʩʣʫ ʨʝʡʩʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʢʘʢ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʠ ʩʦ-

ʢʨʘʱʝʥʠʝʤ ʩʧʨʦʩʘ. 

ʅʘ ʬʦʥʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʦʝʟʜʢʠ ʨʝʟʢʦ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ 

ʚʥʫʪʨʠʨʦʩʩʠʡʩʢʦʤʫ ʪʫʨʠʟʤʫ. ʕʪʦ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ 

ʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʢʘʢ ʉʦʯʠ, ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʂʘʟʘʥʴ 

ʠ ɹʘʡʢʘʣ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʠ 

ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʩʦʦʙʱʝʥʠʷ, ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʵʪʠʭ ʨʝʛʠʦʥʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʰʣʘʩʴ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʩʪʨʘʥʳ, ʦʪʢʫ-

ʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠ ʤʦʙʠʣʠʟʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. ʕʪʦ ʧʦʪʨʝʙʦ-

ʚʘʣʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʨʘʬʠʢʦʚ ʜʚʠʞʝ-

ʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʪʘʚʦʚ ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2023 ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʧʦʝʟʜʦʚ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉɺʆ ʪʘʢʞʝ ʦʙʦʩʪʨʠʣʘ ʧʨʦʙʣʝʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʩʣʠ ʦʪ ʠʤʧʦʨʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʉʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʨʦʩʪʫ ʠʟ-

ʜʝʨʞʝʢ, ʟʘʪʨʫʜʥʝʥʠʷʤ ʚ ʧʦʩʪʘʚʢʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʕʪʦ ʟʘʪʦʨʤʦʟʠʣʦ ʨʝʘʣʠʟʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʠ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʨʘʩʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʜʘʧʪʠʚʥʦ-

ʩʪʠ. ʈɾɼ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʫʩʠʣʠʚ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʥʝʜʨʠʚ ʦʪʝʯʝʩʪʚʝʥʥʳʝ IT-ʨʝʰʝʥʠʷ ʠ ʥʘʣʘʜʠʚ ʣʦʛʠʩʪʠʢʫ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʨʝʘ-

ʣʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʰʠʝ ʚʳʟʦʚʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʩʩʘ-

ʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʫʜʘʣʦʩʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ, ʘ ʧʦ ʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʞʝ 

ʥʘʨʘʩʪʠʪʴ ʦʙʲʸʤʳ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʚʦʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʩʪʘʣʘ ʬʘʢʪʦʨʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʚ-

ʰʠʤ ʢʘʢ ʛʝʦʛʨʘʬʠʶ, ʪʘʢ ʠ ʭʘʨʘʢʪʝʨ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʚʳʷʚʠʚ ʩʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ ʦʪʨʘʩʣʠ ʠ ʟʦʥʳ, ʪʨʝʙʫʶʱʠʝ ʜʘʣʴʥʝʡʰʝʡ ʘʜʘʧʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ. 
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ɸ.ɸ. ʊʶʪʶʥʥʠʢ, ʜʦʮ., ʢ.ʵ.ʥ.; ɸ.ɸ. ɹʦʨʠʩʦʚʘ, ʩʪʫʜ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʁ VPN ʀ ZTNA  ɼʃʗ ʄɸ-

ʃʆɻʆ ʀ ʉʈɽɼʅɽɻʆ ɹʀɿʅɽʉɸ 

 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩʘ ʨʦʩʪ ʢʠʙʝʨʫʛʨʦʟ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ. ʆʨʛʘʥʠʟʘʮʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜʚʝʨʞʝʥʳ ʢʠʙʝʨʫ-

ʛʨʦʟʘʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʟʘ-

ʱʠʪʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʶ VPN, ʦʜʥʘʢʦ, ʦʪʤʝʯʘʶʪ 

ʘʢʪʠʚʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ZTNA ʚ 2025 ʛʦʜʫ. ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʴʠ itWeek 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ VPN, ʢʦʪʦ-

ʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ 90% ʦʨʛʘʥʠʟʘʮʠʡ ʩʯʠʪʘʶʪ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʝʨʝʭʦʜ ʥʘ ʤʦʜʝʣʴ 

ʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷ (ZTNA). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʠʣʠ ʧʣʘʥʠʨʫʶʱʠʭ ʚʥʝʜʨʠʪʴ ʤʦʜʝʣʴ ʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷ. 
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ʆʨʛʘʥʠʟʘʮʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ZTNA

ʆʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʫʶʱʠʝ ʚʥʝʜʨʝʥʠʝ ZTNA

ʆʨʛʘʥʠʟʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ZTNA

ʆʨʛʘʥʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ VPN ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ZTNA  
ʈʠʩʫʥʦʢ 12 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʤ ʩʝʪʷʤ ʦʨʛʘʥʠʟʘʮʠʡ, %  

 

ʄʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʦʙʣʘʜʘʶʪ ʦʩʦʙʦʡ ʩʧʝʮʠʬʠʢʦʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ, 

ʦʙʳʯʥʦ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʀʊ-ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ, ʧʦʨʦʡ, ʥʝ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ 

ʤʝʞʜʫ VPN ʠ ZTNA. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʝʠʤʫʱʝʩʪʚ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ. 

VPN (Virtual Private Network, ʠʣʠ ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ) ï ʪʝʭʥʦʣʦʛʠʷ, 

ʩʦʟʜʘʶʱʘʷ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʫʜʘʣʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʢʦʨ-

ʧʦʨʘʪʠʚʥʦʡ ʩʝʪʴʶ ʯʝʨʝʟ ʧʫʙʣʠʯʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʝʟʦʧʘʩ-

ʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʟʘʱʠʱʘʷ ʠʭ ʦʪ ʧʝʨʝʭʚʘʪʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʠʤ ʨʝʩʫʨʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ 
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ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ZTNA (Zero Trust Network Access, ʠʣʠ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʩ ʥʫʣʝʚʳʤ ʜʦʚʝʨʠʝʤ) 

ï ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ 

ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʩʝʨʚʠʩʘʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ çʥʠʢʦʤʫ ʥʝ 

ʜʦʚʝʨʷʡ, ʧʨʦʚʝʨʷʡ ʚʩʸè, ʚ ʦʪʣʠʯʠʝ ʦʪ VPN ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʪʦʣʴʢʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʨʝʩʫʨʩʘʤ ʧʦʩʣʝ ʩʪʨʦʛʦʡ ʧʨʦʚʝʨʢʠ 

ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʦʪʢʨʳʚʘʷ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʩʝʪʠ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʡ VPN ʠ 

ZTNA ʜʣʷ ʙʠʟʥʝʩʘ ʚ ʮʝʣʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʊʘʙʣʠʮʘ 1 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʭʥʦʣʦʛʠʡ VPN ʠ ZTNA ʜʣʷ ʙʠʟʥʝʩʘ 

VPN ZTNA 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʇʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ (ʥʘʩʪʨʦʡʢʘ ʪʨʝʙʫʝʪ ʤʘʣʦ 

ʚʨʝʤʝʥʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ 

ʨʝʩʫʨʩʦʚ) 

ʇʦʚʳʰʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʜʦʩʪʫʧʥʳ ʢʦʥʢʨʝʪ-

ʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʥʝ ʚʩʷ ʩʝʪʴ) 

ɼʦʩʪʫʧ ʢ ʚʩʝʡ ʩʝʪʠ (ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʪʘʢ, 

ʙʫʜʪʦ ʥʘʭʦʜʷʪʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ) 

ɻʠʙʢʠʝ ʧʦʣʠʪʠʢʠ ʜʦʩʪʫʧʘ (ʧʨʦʚʝʨʢʘ ʫʩʪʨʦʡʩʪʚʘ, 

ʛʝʦʣʦʢʘʮʠʠ, ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʘ) 

ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʃʫʯʰʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ (ʦʙʣʘʯʥʳʝ ZTNA-

ʨʝʰʝʥʠʷ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ ʨʦʩʪ ʙʠʟʥʝʩʘ) 

ʇʦʜʜʝʨʞʢʘ ʫʩʪʘʨʝʚʰʠʭ ʩʠʩʪʝʤ (ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʩʝʪʠ) 

ʀʥʪʝʛʨʘʮʠʷ ʩ MFA ʠ SIEM (ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦ-

ʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʛʨʦʟ) 

ʆʧʪʠʤʠʟʘʮʠʷ ʪʨʘʬʠʢʘ (ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦ-

ʧʫʩʢʘʪʴ ʚʝʩʴ ʪʨʘʬʠʢ ʯʝʨʝʟ ʩʝʨʚʝʨ) 

ʅʝʜʦʩʪʘʪʢʠ 

ʀʟʙʳʪʦʯʥʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ (ʧʨʠ ʚʟʣʦʤʝ ʘʢʢʘʫʥ-

ʪʘ ʜʦʩʪʫʧʥʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ) 

ʉʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ (ʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʧʦ-

ʣʠʪʠʢ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʣʦʞʝʥʠʷ) 

ʉʣʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʪʨʝʙʦʚʘʥʠʷ ʧʦ-

ʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʝʨʚʝʨʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʪʝʨʥʝʪʘ ʠ ʦʙʣʘʯʥʳʭ ʧʨʦʚʘʡ-

ʜʝʨʦʚ 

ʋʷʟʚʠʤʦʩʪʴ ʢ ʘʪʘʢʘʤ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ɿʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʫʩʪʘʨʝʚʰʠʝ ʧʨʠ-

ʣʦʞʝʥʠʷ 

 

ʀʟ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ZTNA ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʩʪʫʧʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ VPN. ʆʜʥʘʢʦ VPN ʙʦʣʝʝ ʟʥʘʢʦʤʘʷ ʤʥʦʛʠʤ 

ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʚʝʨʩʠʡ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʘʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪ 

 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚʘʞ-

ʥʦ, ʯʪʦʙʳ ʚʳʙʨʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʪʚʝʯʘʣʘ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʆʩʥʦʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʨ-

ʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʡ VPN ʠ 

ZTNA ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʠʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-

ʮʝ 2. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ VPN ʣʫʯhʝ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʤʘʣʳʭ ʢʦʤʧʘʥʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʙʶʜʞʝʪʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʫʩʪʘʨʝʚʰʠʤʠ ʩʠ-

ʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʥʫʞʝʥ ʙʳʩʪʨʳʡ ʩʪʘʨʪ (ʚ ʩʣʫʯʘʝ ʩʪʘʨʪʘʧʦʚ). ʊʝʭʥʦʣʦʛʠʷ 

ZTNA ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʙʠʟʥʝʩʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʤ ʠ ʚ ʦʪʨʘʩʣʷʭ, ʪʨʝʙʫʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ, ʥʘʧʨʠ-

ʤʝʨ, ʬʠʥʘʥʩʳ ʠʣʠ ʤʝʜʠʮʠʥʘ. ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʪʝʭʥʦʣʦʛʠʶ VPN ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʜʦʩʪʫʧʘ ʦʙʣʘʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ZTNA 

ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʧʨʠʤʝʥʷʶʱʠʭ ʦʙʣʘʯʥʳʝ 

ʩʝʨʚʠʩʳ, ZTNA ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ. 
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ʊʘʙʣʠʮʘ 2 ï ʂʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ VPN ʠ ZTNA ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 
 ̄ ʊʨʝʙʦʚʘʥʠʝ VPN ZTNA 

1 ɹʝʟʦʧʘʩʥʦʩʪʴ ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʋʷʟʚʠʤ ʢ lateral movement-ʘʪʘʢʘʤ 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

2 ʉʪʦʠʤʦʩʪʴ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ 

ʅʠʟʢʘʷ ʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ (ʦʩʦ-

ʙʝʥʥʦ open-source ʨʝʰʝʥʠʷ) 

ɼʦʨʦʞʝ ʚ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ 

ɺʳʰʝ ʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ (ʬʦʨ-

ʤʘʪ ʧʦʜʧʠʩʦʢ) 

ɼʝʰʝʚʣʝ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢ-

ʪʠʚʝ ʜʣʷ ʦʙʣʘʯʥʳʭ ʩʨʝʜ 

3 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ 

ɺʦʟʤʦʞʥʳ ʟʘʜʝʨʞʢʠ (ʚʝʩʴ ʪʨʘʬʠʢ 

ʠʜʝʪ ʯʝʨʝʟ VPN-ʩʝʨʚʝʨ) 

ʇʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʃʫʯʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʧʨʷ-

ʤʦʡ ʜʦʩʪʫʧ ʢ SaaS) 

ʊʨʝʙʫʝʪ ʦʙʫʯʝʥʠʷ ʥʦʚʳʤ ʧʨʘʢʪʠ-

ʢʘʤ ʜʦʩʪʫʧʘ 

4 ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʉʣʦʞʥʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ 

ɽʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʦʜʢʣʶʯʝʥʠʡ 

ʃʝʛʢʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ 

ʆʛʨʘʥʠʯʝʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜ-

ʢʣʶʯʝʥʠʡ ï ʥʝʪ  

5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʨʝʛʫ-

ʣʷʪʦʨʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ 

ʊʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ 

(MFA, ʩʝʛʤʝʥʪʘʮʠʷ ʠ ʪ.ʜ.) 

ʉʣʦʞʥʝʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

GDPR/PCI DSS 

ʃʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ɺʩʪʨʦʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʫʜʠʪʘ ʠ 

ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

6 ʇʨʦʩʪʦʪʘ ʨʘʟʚʝʨʪʳ-

ʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ɹʳʩʪʨʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʇʨʦʩʪʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʣʷ ʥʝʙʦʣʴ-

ʰʠʭ ʩʝʪʝʡ 

ʊʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʧʦʣʠʪʠʢ ʜʦʩʪʫ-

ʧʘ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝ-

ʨʝʟ ʦʙʣʘʢʦ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 

ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ ʜʣʷ ʩʝʙʷ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʠ ʥʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʥʝʜʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʜʣʷ ʙʠʟʥʝʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 
ʃʠʪʝʨʘʪʫʨʘ 

1 ʇʦʯʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʫʭʦʜʷʪ ʦʪ VPN ʢ ZTNA [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // itWeek: URL: 

https://www.itweek.ru/security/article/detail.php?ID=226922 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.07.2025). 

2 Fortinet ʧʨʠʟʥʘʥ çɺʳʙʦʨʦʤ ʢʣʠʝʥʪʦʚè ʚ ʦʪʯʝʪʝ Gartner Peer Insights 2025 ʧʦ ZTNA [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] // ICORE: URL: https://icore.kz/fortinet-priznan-vyborom-klientov-v-otchyote-gartner-peer-insights-2025-
po-ztna/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.07.2025). 

3 ʎʳʙʝʥʢʦ ʆ.ʉ. ʊʝʭʥʦʣʦʛʠʠ ʠ ʨʝʰʝʥʠʷ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // cyberleninka.ru: 

URL: https://cyberleninka.ru/article/n/tehnologii-i-resheniya-setevoy-bezopasnosti/viewer (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

01.07.2025). 

 
ʀ.ʀ. ʌʝʩʝʥʢʦ, ʩʪʫʜ.; ɺ.ɸ. ʅʠʢʠʬʦʨʦʚ, ʢ.ʪ.ʥ., ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʆʉʆɹɽʅʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ʀʅʎʀɼɽʅʊɸʄʀ ʀʅʌʆʈʄɸʎʀʆʅ-

ʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛʨʦʟ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʳʭ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ: ʢʠʙʝ-

ʨʘʪʘʢ, ʫʪʝʯʝʢ ʜʘʥʥʳʭ, ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʦ-

ʛʦ ʬʘʢʪʦʨʘ, ʟʘʯʘʩʪʫʶ ʠʟ-ʟʘ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʯʠʪʘʶʱʝʛʦʩʷ ʥʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʧʨʠʯʠʥʦʡ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʠʶ ʠʥʮʠʜʝʥʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ. 

https://www.itweek.ru/security/article/detail.php?ID=226922
https://icore.kz/fortinet-priznan-vyborom-klientov-v-otchyote-gartner-peer-insights-2025-po-ztna/
https://icore.kz/fortinet-priznan-vyborom-klientov-v-otchyote-gartner-peer-insights-2025-po-ztna/
https://cyberleninka.ru/article/n/tehnologii-i-resheniya-setevoy-bezopasnosti/viewer
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʚʦʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʯʘʩʪʥʳʝ ʢʦʤʧʘ-

ʥʠʠ, ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʙʦʣʴʥʠʮʳ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʶʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʸʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʘʭ, ʢʣʠʝʥʪʘʭ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠ ʬʠʥʘʥʩʦʚʳʭ ʜʘʥʥʳʭ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʠ ʩʚʝʜʝʥʠʷ ʚʩʸ ʯʘʱʝ ʩʦʟʜʘʶʪʩʷ, ʦʙ-

ʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʝ ʚʩʝʛʜʘ ʟʘʱʠ-

ʱʸʥʥʳʭ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ ʥʘ 

ʠʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɽʩʣʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʜʘʥʥʳʝ ʦʢʘʞʫʪʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʢʦʥ-

ʢʫʨʝʥʪʦʚ, ʪʘʢʦʝ ʥʘʨʫʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʙʳʪ-

ʢʘʤ, ʩʫʜʝʙʥʳʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘʤ ʠ ʜʘʞʝ, ʚ ʩʘʤʦʤ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʙʘʥʢʨʦʪʩʪʚʫ. 

ʇʦʵʪʦʤʫ ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʤʤʝʨ-

ʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʥʦ ʪʘʢʞʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠ ʵʪʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝ-

ʩʢʠʤ ʦʙʷʟʘʪʝʣʴʩʪʚʦʤ.  

ʋʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʳʟʚʘʥʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʘʨʫʰʝʥʠ-

ʷʤʠ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʚʨʝʞʜʸʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʩʣʫʯʘʝʚ ʚ ʙʫʜʫʱʝʤ. ʀʥʮʠʜʝʥʪʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʣʶʙʦʝ ʩʦʙʳʪʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʠʚʘʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠʣʠ ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʂʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʦʣʞʥʦʛʦ 

ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʳ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 3 ï ʕʪʘʧʳ ʘʥʘʣʠʟʘ ʠʥʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʅʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʠ-

ʪʠʢʠ ʠ ʤʝʪʦʜʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ï ʢʘʢ ʥʘʠʙʦʣʝʝ, ʪʘʢ ʠ 

ʥʘʠʤʝʥʝʝ ʚʝʨʦʷʪʥʳʝ. ʊʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʷʜ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʘʥʜ ʙʳʩʪʨʦ-

ʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʠʭ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ, ʠʟ ʶʨʠʩʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʤʘʨʢʝʪʦʣʦʛʦʚ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʠʪʴ ʨʷʜ ʜʝʡ-

ʩʪʚʠʡ ʨʝʘʛʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʣʘʥʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʠʥʮʠʜʝʥʪʘ ʩʦʩʪʘʚʣʷʶʪʩʷ ʩ ʫʯʸʪʦʤ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʣʫʯʘʷ ʫʜʘʣʸʥʥʦʛʦ ʚʟʣʦʤʘ ʩʝʨ-

ʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ), ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʪʨʝʥʠʨʦʚʢʠ ʧʦ 

ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʥʝʜʨʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ɼʘʥʥʳʡ ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʥʦʚʦʡ ʨʘʙʦʪʳ ʧʦ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʠʥ-

ʮʠʜʝʥʪʳ, ʠ ʙʣʘʛʦʜʘʨʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʦʜʦʙʥʳʭ ʩʮʝʥʘʨʠʝʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʳ-

ʟʚʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʢʠʙʝʨʘʪʘʢʘʤʠ, ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʧʦʪʝʨʴ ʜʘʥʥʳʭ. 
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ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʠ-

ʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʦʚʝʱʝʥʠʷ, ʬʠʢʩʠʨʫʶʱʠʭ ʧʦʜʦʟʨʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʫʜʘʯʥʦʛʦ ʧʝʨʝʭʚʘʪʘ ʥʘʯʘʣʘ 

ʜʝʡʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʳʷʚʣʝʥʠʝ ï ʵʪʦ 

ʪʦʣʴʢʦ ʥʘʯʘʣʦ, ʠ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʩʪʨʦʷʪʩʷ ʥʘ ʢʦʨʨʝʢʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. 

ɺ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʠ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʠʣʠ ʧʨʠʟʥʘʢʦʚ 

ʫʛʨʦʟ ʧʨʦʚʦʜʠʪʩʷ ʵʪʘʧ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ, ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ʠ ʧʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʥʮʠʜʝʥʪʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʣʦʢʘʣʠʟʘʮʠʶ, ʫʩʪʨʘʥʝʥʠʝ ʠ ʤʠ-

ʥʠʤʠʟʘʮʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʫʯʠʚʰʝʛʦʩʷ ʠʥʮʠʜʝʥʪʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʪʝʭʥʠʯʝ-

ʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʚʳʚʝʜʝʥʠʝ ʠʟ ʨʘʙʦʪʳ ʧʦʜʚʝʨʛʰʝʛʦʩʷ ʘʪʘʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʪʘʢ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (ʫʚʝʜʦʤʣʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʦ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʝ ʠ ʠʥ-

ʩʪʨʫʢʪʘʞ ʧʦ ʜʝʡʩʪʚʠʷʤ ʚ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ) ʜʝʡʩʪʚʠʷ. 

ʀʥʦʛʜʘ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʤʤʫʥʠ-

ʢʘʮʠʶ ʩ ʚʥʝʰʥʠʤʠ ʧʘʨʪʥʸʨʘʤʠ ʠ ʨʝʛʫʣʷʪʦʨʘʤʠ, ʘ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï 

ʠ ʩ ʶʨʠʜʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʝʩʣʠ ʠʥʮʠʜʝʥʪ ʤʦʛ ʟʘʪʨʦʥʫʪʴ ʜʘʥʥʳʝ ʪʨʝʪʴʠʭ ʣʠʮ. 

ʉʘʤʦ ʨʝʘʛʠʨʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʨʘʥʝʥʠʷ 

ʠʥʮʠʜʝʥʪʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩʮʝʥʘʨʠʡ, 

ʩʦʜʝʨʞʘʱʠʡ ʧʣʘʥʦʚʳʝ ʤʝʨʳ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʛʨʦʟ. 

ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʠʥʮʠʜʝʥʪʘ ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʜʠʘʛʥʦʩʪʠʢʘ ï ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠʩʪʦʯʥʠʢ ʫʛʨʦʟʳ, ʪʠʧ ʫʷʟʚʠʤʦʩʪʠ ʠ ʚʝʨʦʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ. 

ʅʘ ʵʪʘʧʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʨʷʜ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʚʦʩʧʦʣ-

ʥʝʥʠʶ ʫʪʨʘʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ, ʩʠʩʪʝʤʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ 

ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʨʝʜʩʪʚ ʟʘ-

ʱʠʪʳ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʣʫʯʠʚʰʝ-

ʛʦʩʷ ʠʥʮʠʜʝʥʪʘ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ʧʦʚʪʦʨʝʥʠʝ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ɺ ʨʘʤʢʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʙʫʯʘʶʱʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʦʣʢʥʫʚʰʝʡʩʷ ʩ ʠʥʮʠʜʝʥʪʦʤ, ʯʪʦ ʩʥʠ-

ʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʙʣʝʤ ʚʥʦʚʴ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʥʮʠʜʝʥʪʘʤʠ ï ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʜʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ï ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʘʱʠʱʸʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʥʝ ʪʦʣʴ-

ʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʛʨʦʟ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʧʨʦʮʝʩʩ ʟʘʪʨʘʛʠʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ ï ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ɼʣʷ 
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ʝʛʦ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʘ ʪʘʢʞʝ ʯʸʪʢʦ ʧʨʦʧʠʩʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʘʞʜʦ-

ʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 

ʨʝʘʛʠʨʦʚʘʥʠʠ, ʥʦ ʠ ʚ ʩʦʟʜʘʥʠʠ ʦʩʦʙʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦ-

ʚʪʦʨʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʯʪʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, 

ʥʦ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʘʥʜʘʨʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʯʸʪʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʜʝʡʩʪʚʠʡ. ʆʙʝʩʧʝʯʠʚ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʦʤʧʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʘʱʠʱʸʥʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʢʠʙʝʨʫʛʨʦʟ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. 85 % ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʠʙʝʨʫʛʨʦʟ ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // CNews. 2024. 25 ʩʝʥʪ. URL : https://safe.cnews.ru/news/line/2024-09-
25_85_it-spetsialistov_schitayut (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2025). 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʆʀʉʂʆɺɸʗ ʆʇʊʀʄʀɿɸʎʀʗ WEB-ʈɽʉʋʈʉʆɺ 

ʂʆʄʄɽʈʏɽʉʂʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʋʞʝ ʤʘʣʦ ʢʪʦ ʧʦʤʥʠʪ ʠʟʚʝʩʪʥʳʡ ʧʨʦʛʥʦʟ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʀʥʪʝʨʥʝʪ, ʥʝ 

ʙʫʜʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʦʦʙʱʝ. ʉʝʡʯʘʩ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʵʪʦʪ ʧʨʦʛʥʦʟ ʧʦʣʥʦʩʪʴʶ ʦʧʨʘʚʜʘʣʩʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʩʦʚʨʝʤʝʥʥʘʷ 

ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʀʥʪʝʨʥʝʪ. ʇʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚ Web-ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʦʣʫʯʠʚ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʤʦʱʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ ʧʦ ʧʦʠʩʢʦʚʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ [1].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʨʝʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʟʠʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ, ʠ ʠʥʪʝʨʝʩʘʤʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, 

ʩʪʨʝʤʷʱʠʭʩʷ ʟʘʥʷʪʴ ʚ ʥʠʭ ʧʝʨʚʳʝ ʩʪʨʦʯʢʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ï ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʤʘʰʠʥ ʜʝʣʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʪʠʧʦʚʦʛʦ ʧʝʨʝʯʥʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʀʥʪʝʨʥʝʪï

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʝʨʝʯʝʥʴ SEO-

ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʠʚʣʝʯʴ 

ʢʣʠʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʩʣʫʛ ʠʣʠ 

ʪʦʚʘʨʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʘʡʪʘʤʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ɽʛʦ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ 

https://safe.cnews.ru/news/line/2024-09-25_85_it-spetsialistov_schitayut
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ʦʙʝʩʧʝʯʝʥʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʩʘʡʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʝʨʚʳʭ ʧʦʟʠʮʠʷʭ ʧʝʨʝʯʥʷ, 

ʢʦʪʦʨʳʡ ʧʦ ʟʘʧʨʦʩʘʤ, ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʚʳʜʘʶʪ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ 

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ Yandex ʠ Google. ɺʳʩʦʢʠʝ ʧʦʟʠʮʠʠ Web-ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ 

ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ ʜʦʣʞʥʳ ʚ ʠʪʦʛʝ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʧʨʦʜʘʞ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʯʴ ʥʘ ʩʘʡʪ ʪʦʣʴʢʦ ʮʝʣʝʚʳʭ ʛʦʩʪʝʡ, ʪʦ ʝʩʪʴ ʪʝʭ, ʢʦʤʫ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʦʤʧʘʥʠʝʡ ʧʨʦʜʫʢʮʠʷ ʠʣʠ ʫʩʣʫʛʠ ʠʥʪʝʨʝʩʥʳ. 

ʋʢʨʫʧʥʝʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʘʡʪʘ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʠʩʢʦʚʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʪʝʨʥʝʪïʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ; 

- ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʪʝʡ ʝʛʦ ʩʪʨʘʥʠʮ; 

- ʘʥʘʣʠʟ ʠ ʤʦʥʠʪʦʨʠʥʛ Web-ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʣʫʛʠ ʠ ʪʦʚʘʨʳ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʩʘʡʪʘ ʚ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʘʭ; 

- ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ. 

ʕʪʘʧʳ ʠ ʪʠʧʦʚʦʡ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʀʥʪʝʨʥʝʪ-

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʆʪʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʪʠʧʦʚʦʛʦ ʧʝʨʝʯʥʷ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʠʩʢʦʚʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʢ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ [2,3]. 

ɼʣʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʘʡʪʦʚ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʣʝʜʫʝʪ ʧʦʩʪʘʚʠʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ ʠ ʧʨʦʜʫʤʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʪʝʢʩʪʦʚ, ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʘʞ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʘʡʪʘ ʩʘʡʪ-ʚʠʟʠʪʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʙʦʣʴʰʠʤ 

ʧʦ ʦʙʲʝʤʫ, ʧʨʠ ʝʛʦ ʦʬʦʨʤʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʥʘʩʳʱʘʪʴ ʝʛʦ ʙʦʛʘʪʳʤ ʤʝʜʠʘ-ʢʦʥʪʝʥʪʦʤ. 

ʇʨʠ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʘʚʘʪʴ ʧʨʠʦʨʠʪʝʪ ʤʝʪʦʜʘʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ 

ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʩʪʨʫʢʪʫʨʳ.  
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ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ 

 

ʆʧʝʨʘʪʠʚʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪ 

ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʤʦʩʘʡʪʦʚ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʶʪʩʷ ʦʥʠ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʏʪʦ ʧʨʝʜʲʷʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʦʪʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ SEO-ʤʝʨʦʧʨʠʷʪʠʡ. 

ɹʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʣʘʪʬʦʨʤ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ (ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʠ ʤʘʨʢʝʪʧʣʝʡʩʦʚ). ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʠʦʨʠʪʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʦʜʚʠʞʝʥʠʶ ʧʨʦʜʘʚʘʝʤʳʭ ʪʦʚʘʨʦʚ. ʕʪʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʥʘʧʦʣʥʝʥʠʝ ʩʘʡʪʘ, ʠ ʚʩʝ ʩʧʦʩʦʙʳ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʥʘʨʘʱʠʚʘʝʪʩʷ ʩʩʳʣʦʯʥʘʷ ʙʘʟʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ 

ʫʜʝʣʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʘʥʘʣʠʟʫ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʦʪ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ. 
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ʊʘʙʣʠʮʘ 1 ï ʊʠʧʦʚʦʡ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʀʥʪʝʨʥʝʪ-

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ˉ ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪ ɼʦʩʪʠʛʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

 

1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʦʩʥʦʚʥʳʭ ʙʨʝʥʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʫʜʠʪʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ.  

ɸʥʘʣʠʟ ʩʝʤʘʪʠʯʝʩʢʠʭ ʷʜʝʨ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʩʘʡʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʷʜʨʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʩ ʨʘʟʜʝʣʝʥʠ-

ʝʤ ʥʘ ʚʳʩʦʢʦ, ʩʨʝʜʥʝ ʠ ʥʠʟʢʦ ʯʘʩʪʥʳʝ,  ʠʭ ʢʣʘʩʪʝʨʠʟʘʮʠʷ  ʧʦ ʩʤʳʩʣʫ ʠ 

ʧʦʠʩʢʦʚʦʤʫ ʠʥʪʝʥʪʫ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʘʡʪʘ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ  ʧʨʦ-

ʙʣʝʤ ʩ ʜʦʩʪʫʧʦʤ ʧʦʠʩʢʦʚʳʭ ʨʦʙʦʪʦʚ  ʢ ʦʩʥʦʚʥʳʤ ʩʪʨʘʥʠʮʘʤ, ʠʥʜʝʢ-

ʩʠʨʫʝʤʦʩʪʴʶ ʚ ʮʝʣʝʚʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʣʦʛʠʯʥʦʩʪʴʶ ʠ ʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʩʳʣʦʢ, ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʢʦʥʪʝʥʪʘ, ʩʢʦʨʦ-

ʩʪʴʶ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮ.  

ɸʥʘʣʠʟ ʘʨʭʠʪʝʢʪʫʨʳ ʩʘʡʪʘ, ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʣʠʥʢʦʚʢʠ, ʢʘʯʝʩʪʚʘ 

ʶʟʘʙʠʣʠʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ ʧʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʟʠʮʠʷʤ. ɸʥʘʣʠʟ ʩʩʳʣʦʢ, ʚʝʜʫʱʠʭ ʥʘ ʩʘʡʪ ʩ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ.  

ʉʦʩʪʘʚʣʝʥʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ 

ʩʘʡʪʘ, ʚʳʙʨʘʥʘ ʝʛʦ ʨʳʥʦʯʥʘʷ 

ʥʠʰʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ 

ʧʨʦʜʚʠʞʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʪʝʭʥʠ-

ʯʝʩʢʠʡ ʘʫʜʠʪ ʩʘʡʪʘ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʟʘʜʘʯ SEO-ʦʧʪʠʤʠʟʘʮʠʠ. 

 

2 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ 

ʩʘʡʪʘ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʩʪʨʘʥʠʮ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʦʥʪʝʥʪʘ, ʝʛʦ ʯʠʪʘʝʤʦʩʪʠ, ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ ʪʝʢʩʪʘ.  

ʆʧʪʠʤʠʟʘʮʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʷʜʨʘ, ʠʩʢʣʶʯʝʥʠʝ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ. ʉʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʠʮ, ʠʝʨʘʨʭʠʠ ʟʘʛʦʣʦʚʢʦʚ, ʢʘʯʝʩʪʚʘ 

ʟʘʛʦʣʦʚʢʦʚ ʠ ʦʧʠʩʘʥʠʡ ʩʪʨʘʥʠʮ, ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʣʠʥʢʦʚʢʠ, ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. 

ʅʘʩʪʨʦʡʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʢʦʜʦʚ ʦʪʚʝʪʦʚ ʩʝʨʚʝʨʘ, ʫʣʫʯʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʟʘʛʨʫʟʢʠ ʩʘʡʪʘ, ʫʜʦʙʩʪʚʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨ-

ʤʘʭ. 

 ʉʦʟʜʘʥʳ ʚʥʫʪʨʝʥʥʠʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʘʡʪʘ ʚ ʧʦʠʩ-

ʢʦʚʳʭ ʩʠʩʪʝʤʘʭ. 

3 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʪʘʪʝʡ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʘʡʪʘʭ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʩʩʳʣʢʠ ʥʘ ʩʘʡʪ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʩʘʡʪʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʨʠʪʝʪʥʳʭ ʢʘʪʘʣʦʛʘʭ ʠ ʩʧʨʘʚʦʯʥʠ-

ʢʘʭ, ʪʘʢʠʭ ʢʘʢ Google Search Console ʠ ʗʥʜʝʢʩ.ɺʝʙʤʘʩʪʝʨ.    

ʇʦʜʙʦʨ ʩʘʡʪʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʠʩʢʦʚʳʤ ʨʝʡʪʠʥʛʦʤ ʠ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦ-

ʚʦʨʦʚ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʘʥʠʠ. 

ʈʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʘʡʪʝ ʠ ʩʩʳʣʦʢ ʥʘ ʥʝʛʦ ʚ ʦʙʩʫʞʜʝʥʠʷʭ ʠ 

ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʧʦʩʪʘʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʫʤʦʚ ʠ ʙʣʦʛʦʚ,  ʧʦʩʚʷʱʝʥʥʳʭ 

ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ. 

ʆʪʚʝʪʳ ʥʘ ʦʪʟʳʚʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ ʥʘ  ʜʨʫʛʠʭ 

ʧʣʦʱʘʜʢʘʭ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʩʳʣʦʯʥʦʡ ʙʘʟʳ, ʫʚʝʣʠʯʝʥʠʝ 

ʘʚʪʦʨʠʪʝʪʘ ʩʘʡʪʘ, ʝʛʦ ʚʠʜʠʤʦʩʪʠ, 

ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʠʥʜʝʢʩʘ ʮʠʪʠʨʫʝʤʦʩʪʠ 

ʩʘʡʪʘ. 

4 ʄʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʡ 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʚʠʜʠʤʦʩʪʠ ʩʘʡʪʘ, ʧʦʢʘʟʘʪʝʣʷ ʢʣʠʢʘʙʝʣʴʥʦʩʪʠ ʠ ʜʠʥʘ-

ʤʠʢʠ  ʝʛʦ ʧʦʟʠʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦ ʢʣʶʯʝʚʳʤ 

ʩʣʦʚʘʤ. 

ʄʦʥʠʪʦʨʠʥʛ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʠʟʠʪʦʚ ʢʣʠʝʥʪʦʚ, ʦʙʱʠʡ ʦʙʲʝʤ ʮʝʣʝʚʦ-

ʛʦ ʪʨʘʬʠʢʘ, ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʫʙʠʥʳ ʧʨʦʩʤʦʪʨʘ, ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʘʡʪʝ, ʧʨʦʮʝʥʪ ʚʠʟʠʪʦʚ, ʟʘʢʦʥʯʠʚʰʠʭʩʷ ʧʦʩʣʝ ʧʨʦ-

ʩʤʦʪʨʘ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʳ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʘʣʛʦʨʠʪʤʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʠʩʢʦ-

ʚʳʭ ʩʠʩʪʝʤ. 

ɺʥʝʩʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʵʪʘʧʘʤʠ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʇʦʚʳʰʝʥʠʝ ʧʦʟʠʮʠʡ ʩʘʡʪʘ ʢʦʤ-

ʧʘʥʠʠ  ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʦʚʳʭ 

ʟʘʧʨʦʩʦʚ. 
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ɼʣʷ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʙʘʥʢʦʚ ʧʨʦʜʚʠʞʝʥʠʝ ʩʚʦʠʭ ʫʩʣʫʛ ʯʝʨʝʟ 

Internet ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʚʠʜʳ ʨʝʢʣʘʤʳ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʦʠʪ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʚʳʙʦʨʝ SEO-ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʬʠʥʘʥʩʦʚʳʤ ʩʘʡʪʘʤ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʨʘʟʤʝʱʘʝʤʦʛʦ ʢʦʥʪʝʥʪʘ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʠ ʘʚʪʦʨʠʪʝʪʥʦʩʪʠ. 

ʉʧʝʮʠʬʠʢʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʘʡʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʦʠʩʢʦʚʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʦʪʩʣʝʞʠʚʘʥʠʶ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʩʘʡʪʦʚ 

ʢʦʥʢʫʨʝʥʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʳʥʦʢ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʝʨʝʥʘʩʳʱʝʥ 

ʧʨʝʜʣʦʞʝʥʠʝʤ, ʠ ʦʩʥʦʚʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʨʝʢʣʘʤʳ ʷʚʣʷʶʪʩʷ web-ʨʝʩʫʨʩʳ. 

ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ï ʚ ʚʳʙʦʨʝ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʠʣʠ 

ʵʪʘʧʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢ ʥʘʯʘʣʫ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʩʝʟʦʥʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʟʘʢʦʥʯʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ʫʩʧʝʪʴ ʧʦʣʫʯʠʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʚʣʝʯʝʥʠʝ ʘʫʜʠʪʦʨʠʠ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʥʦʚʦʩʪʥʳʭ ʢʘʥʘʣʦʚ, ʥʝ ʩʪʦʠʪ ʧʨʝʥʝʙʨʝʛʘʪʴ 

ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘʤ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɻʣʘʚʥʳʝ ʩʠʣʳ ʩʣʝʜʫʝʪ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʧʦʨʪʘʣʘ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʥʘʣʠʪʠʢʠ, ʪʘʢ ʠ ʩʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʧʨʝʟʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʳ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʩʩʳʣʦʢ ʥʘ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʘʭ. ɹʣʠʟʢʘ ʧʦ ʧʦʜʭʦʜʫ ʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʙʣʦʛʦʚ ʠ ʬʦʨʫʤʦʚ. 

ʉ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʚʳʙʦʨ ʤʝʨʦʧʨʠʷʪʠʡ ʦʛʨʘʥʠʯʝʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʤʠ ʠʭ ʬʠʥʘʥʩʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʪʠʧʦʚʦʡ ʧʦʵʪʘʧʥʳʡ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʀʥʪʝʨʥʝʪï

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ 

ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʦʚ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʣʫʛ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʀʥʪʝʨʥʝʪïʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʄʆɼɽʃʔ ʎʀʌʈʆɺʆʁ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʋʇʈɸɺʃɽʅʀʗ ʊʈɽɹʆɺɸ-

ʅʀʗʄʀ ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ ʆɹɽʉʇɽʏɽʅʀʖ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʝʝ ʙʠʟʥʝʩ-

ʤʦʜʝʣʴ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʧʨʦʜʫʢʪʳ, ʫʩʣʫʛʠ ʠ ʩʠʩʪʝʤʳ, ʦʙʦʩʥʦʚʘʪʴ ʨʝʰʝʥʠʷ 

ʧʦ ʠʭ ʫʣʫʯʰʝʥʠʶ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʟʥʝʩʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘ-

ʟʳʚʘʝʤʳʭ ʫʩʣʫʛ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ, ʪʨʝʙʫʝʪ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ. 

ʇʦ ʜʘʥʥʳʤ Gartner 72% ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʪʜʝʣʦʚ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʠ ʚʦʟ-

ʛʣʘʚʣʷʶʪ ʠʣʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ, ʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

[1]. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʇʆ ʥʝ ʩʧʦʩʦʙʥʳ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠ ʩʢʦʨʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʥʝ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʯʝʪʢʦʩʪʠ, ʥʝʧʦʣʥʦʪʝ ʠ ʥʝʦʜʥʦ-

ʟʥʘʯʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ, ʨʦʩʪʫ ʩʣʦʞʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʀʊ-ʧʨʦʝʢʪʦʚ. 

ʂ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʦʛʣʘʩʥʦ BA-

BOKÈ Guide v.3 [2] ʦʪʥʦʩʷʪʩʷ: ʧʨʦʚʝʜʝʥʠʝ ʠʥʪʝʨʚʴʶ ʠ ʚʩʪʨʝʯ, ʤʦʟʛʦʚʳʭ ʰʪʫʨ-

ʤʦʚ, ʦʧʨʦʩʦʚ, ʠʟʫʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ. ʀʭ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʩʣʦʞ-

ʥʦʩʪʴ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP) ʠ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. NLP ʧʦʟʚʦ-

ʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʷʟʳʢʠ, ʘ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʩʙʦʨʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʝʡʢ-

ʭʦʣʜʝʨʦʚ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʨʫʯʥʦʡ 

ʩʙʦʨ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʪʫ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʙʨʘʙʦʪʢʦʡ ʪʝʢʩʪʘ ï ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʚ ʛʦʪʦʚʳʝ ʢ ʘʥʘʣʠʟʫ ʜʘʥʥʳʝ, ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʝʡ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʠʟʚʣʝʯʝʥʠʝʤ ʚʘʞʥʳʭ ʤʝʪʨʠʢ. 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʙʦʣʴʰʦʡ ʷʟʳʢʦ-

ʚʦʡ ʤʦʜʝʣʴʶ (LLM), ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʘʥʘʣʠʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʢʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʪʨʝʥʜʦʚ, 

ʩʨʘʚʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʦʜʝʣʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʝʣʦʚ, ʣʦ-

ʛʠʯʝʩʢʠʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʛʝʥʝʨʘʮʠʷ ʥʦʚʳʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʦʩ-
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ʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʩʪʦ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʩʪʝʡʢʭʦʣʜʝ-

ʨʘʤʠ, ʦʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ (ʨʠʩʫʥʦʢ 1). ʇʨʝʜ-

ʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ, cʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʂ. 

ɺʠʛʝʨʩʦʤ ʠ ɼ. ɹʠʪʪʠ [3]: 

- ʧʨʦʚʝʨʷʝʤʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ï ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʧʣʳʚʯʘʪʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ, 

ʛʠʧʦʪʝʟʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʨʦʛʠ, ʥʘʣʠʯʠʝ ʢʨʠʪʝʨʠʝʚ ʧʨʠ-

ʝʤʢʠ; 

- ʠʝʨʘʨʭʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʨʘʩʩʠʨʫʝʤʦʩʪʴ ï ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘ-

ʥʳ ʩ ʜʨʫʛʠʤʠ ʫʨʦʚʥʷʤʠ ʠ ʧʨʠʚʷʟʘʥʳ ʢ ʤʝʪʨʠʢʘʤ ʠ ʩʦʙʳʪʠʷʤ; 

- ʧʨʠʦʨʠʪʝʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ï ʦʮʝʥʢʘ ʮʝʥʥʦʩʪʠ, ʨʠʩʢʘ, ʩʪʦʠʤʦʩʪʠ ʠ ʚʣʠʷ-

ʥʠʷ ʪʨʝʙʦʚʘʥʠʡ; 

- ʠʪʝʨʘʪʠʚʥʦʩʪʴ ʫʪʦʯʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ï ʛʝʥʝʨʠʨʫʝʤʳʝ ʛʠʧʦʪʝʟʳ ʫʪʦʯʥʷʝʪ 

ʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʩʪʝʤʘ ʠʭ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ; 

- ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ï ʚʝʜʝʥʠʝ ʚʝʨʩʠʡ, ʠʩʪʦʨʠʠ ʠʟʤʝʥʝ-

ʥʠʡ, ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʠ ʩ ʧʨʦʝʢʪʦʤ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ï ʛʠʧʦʪʝʟʳ ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʩʥʦ-

ʚʘʥʥʳʤʠ, ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʦʪʨʘʞʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʪʨʝʙʦʚʘʥʠʡ ï ʬʠʢʩʘʮʠʷ ʩʠʩʪʝʤʦʡ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʦʜʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʜʨʫʛʠʝ, ʧʦʠʩʢ ʢʦʤʧʨʦʤʠʩʩʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʇʆ ʥʘ ʦʩʥʦʚʝ NLP ʠ LLM  

ʅʘ ʚʭʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ 

ʩʪʝʡʢʭʦʣʜʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, 
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ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ (ʠʟʚʣʝʯʝʥʠʝ ʪʝʢʩʪʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʘʙʣʠʮ, 

ʛʨʘʬʠʢʦʚ ʠ ʪ.ʜ.). ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʠ 

ʜʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʯʠʩʪʢʘ, ʪʦʢʝʥʠʟʘʮʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʚʳʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʝʡ, ʩʚʷʟʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʤʝʪʨʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢʘʞʜʘʷ ʤʝʪʨʠʢʘ, 

ʚʳʷʚʣʝʥʠʝ ʤʝʪʨʠʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʦʯʥʠʪʴ. ɼʣʷ ʩʚʷʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʤʝʪʨʠʢ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

(ʚʳʧʦʣʥʷʝʪʩʷ, ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʥʘʩʢʦʣʴʢʦ ʙʣʠʟʢʦ ʢ ʛʨʘʥʠʮʝ ʠ ʪ.ʜ.), ʘʥʘʣʠʟʠʨʫ-

ʶʪʩʷ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʧʨʠʦʨʠʪʝʟʘʮʠʷ ʥʘ 

ʦʩʥʦʚʝ ʚʣʠʷʥʠʷ ʠ ʢʨʠʪʠʯʥʦʩʪʠ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩ 

ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʝʣʦʚ (ʤʝʪʨʠʢʠ ʙʝʟ ʪʨʝʙʦʚʘʥʠʡ, ʩʣʠʰʢʦʤ 

ʦʙʦʙʱʝʥʥʳʝ ʠʣʠ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ), ʧʨʦʚʝʨʢʘ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʤʦʜʝʣʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʚʢʣʶʯʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʨʠʢ ʠʣʠ ʩʦʙʳʪʠʡ ʚ ʤʦʜʝʣʠʨʫʝʤʫʶ 

ʩʪʨʫʢʪʫʨʫ ʪʨʝʙʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʛʠʧʦʪʝʟ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʣʫʯʰʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʠʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʚʳʷʚʣʷʶʪʩʷ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʦʟʤʦʞʥʳʝ ʢʦʤʧʨʦʤʠʩʩʳ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ 

ʧʨʠʝʤʢʠ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʭ ʦʜʦʙʨʝʥʠʝ, ʦʪʢʣʦʥʝʥʠʝ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʧʨʦʰʣʠ ʚʝʨʠʬʠ-

ʢʘʮʠʶ, ʧʨʦʠʩʭʦʜʠʪ ʥʦʚʳʡ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚ ʠ ʘʥʦʤʘʣʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ï ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʪʘʪʫʩʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯ-

ʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʠ ʚʘʞʥʳʤ ʜʣʷ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ ʠʟʤʝʥʝ-

ʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʪʨʝʙʦʚʘʥʠʡ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʠ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʝ ʚʘ-

ʨʠʘʥʪʳ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, 

ʨʝʰʘʝʤʳʭ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʤ, ʙʳʩʪʨʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ; 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʛʣʫʙʠʥʳ ʘʥʘʣʠʟʘ - ʚʳʷʚʣʝʥʠʝ ʩʢʨʳʪʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʠ ʧʨʦʙʝʣʦʚ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʘʢʪʠʚʥʘʷ ʛʝʥʝʨʘʮʠʷ ʛʠʧʦʪʝʟ (ʩʠʩʪʝʤʘ ʩʘʤʘ 

ʧʨʝʜʣʘʛʘʝʪ ʫʣʫʯʰʝʥʠʷ ʠ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚ ʠ ʘʥʦʤʘ-

ʣʠʡ); 

- ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ï ʤʠʥʠʤʠʟʘʮʠʷ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʛʨʘ-

ʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʳʪʦʤ ʠ ʥʘʚʳʢʘʤʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ; 

- ʧʦʚʳʰʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʦʣʠ ʘʥʘʣʠʪʠʢʘ ï ʤʦʜʝʣʴ ʩʥʠʤʘʝʪ ʥʘʛʨʫʟʢʫ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʚʤʝʩʪʦ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʥ ʟʘʥʠʤʘʝʪʩʷ ʚʝʨʠʬʠʢʘ-

ʮʠʝʡ ʛʠʧʦʪʝʟ, ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʡ, ʚʳʩʪʨʘʠʚʘʥʠʝʤ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʨʘʙʦʪʦʡ ʩʦ 

ʩʣʦʞʥʳʤʠ ʢʝʡʩʘʤʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʧʦʥʠʤʘʥʠʝ ʢʦʥʪʝʢʩʪʘ; 

- ʧʦʩʪʦʷʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʤʦʜʝʣʠ ï ʨʝʰʝʥʠʷ ʘʥʘʣʠʪʠʢʘ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʛʝʥʝʨʘʮʠʠ ʠ ʧʦʚʳʰʘʝʪ ʘʜʘʧ-

ʪʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʢʦʥʪʝʢʩʪʫ; 
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- ʧʨʦʟʨʘʯʥʦʩʪʴ ï ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʩʣʦʞ-

ʥʳʡ ʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʯʪʦ 

ʫʣʫʯʰʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʥʝʜʦʧʦʥʠʤʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʛʝʥʝʨʘʪʠʚʥʦ-

ʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʇʆ ʧʦʟʚʦ-

ʣʷʝʪ ʨʘʟʨʝʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʙʣʝʤʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ 

ʧʨʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʫʩʪʨʘ-

ʥʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʘ, ʦʩʚʦʙʦʜʠʚ ʝʛʦ ʦʪ ʟʘʜʘʯ ʩʙʦʨʘ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘ-

ʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘʭ. 

ɺʥʝʜʨʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʘʥʘʣʠʪʠʯʝ-

ʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʤʝʥʷʝʪ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʦʟʜʘʚʘʷ ʦʩ-

ʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʀʊ-ʨʝʰʝʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʝ ʢʦʥʢʫʨʝʥʪ-

ʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝʤʩʷ ʢʦʥʪʝʢʩʪʝ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʆʈɻɸʅʀɿɸʎʀʗ ʈɽɺɽʈʉʀɺʅʆʁ ʃʆɻʀʉʊʀʂʀ ʅɸ ʆʉʅʆɺɽ ʊɽʍ-

ʅʆʃʆɻʀʀ ɹʃʆʂʏɽʁʅ 

 

ɺʦʟʨʦʩʰʠʡ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʚʦʟʚʨʘʪ ʪʦʚʘʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ, ʢʘʢ ʜʣʷ ʧʨʦʜʘʚʮʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʦʩʨʝʜʥʠʢʦʚ ʧʦ-

ʩʢʦʣʴʢʫ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʟʜʝʨʞʝʢ, ʧʝʨʝʛʨʫʟʢʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, 

ʧʘʜʝʥʠʶ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʤ [1], ʥʘ ʜʦʣʶ ʤʘʨʢʝʪʧʣʝʡʩʦʚ ʧʨʠʭʦʜʠʪʩʷ 42% ʚʩʝʭ ʚʦʟʚʨʘʪʦʚ ʪʦʚʘʨʦʚ, ʚ ʠʥ-

ʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʚ ʩʨʝʜʥʝʤ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ 20 ʜʦ 30% ʟʘʢʘʟʦʚ. ʉʨʝʜʠ ʧʨʠʯʠʥ 

ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʦʚ ʨʝʩʧʦʥʜʝʥʪʳ ʥʘʟʚʘʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʙʨʘʢ, ʜʝʬʝʢʪʳ, 

ʦʰʠʙʢʠ ʚ ʦʧʠʩʘʥʠʠ ʪʦʚʘʨʘ, ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, 

ʘ ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʞʠʜʘʥʠʷʤ ʠʣʠ ʥʝʚʝʨʥʦ ʚʳʙʨʘʥʥʳʡ ʨʘʟʤʝʨ.  

ʋʧʨʘʚʣʝʥʠʝ ʣʦʛʠʩʪʠʢʦʡ ʚʦʟʚʨʘʪʦʚ ʪʦʚʘʨʦʚ (ʨʝʚʝʨʩʠʚʥʘʷ ʣʦʛʠʩʪʠʢʘ) 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʥʠʞʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʘ, ʚʢʣʶʯʘʷ ʝʛʦ ʩʦʩʪʘʚ, ʢʦʥʬʠʛʫʨʘ-

ʮʠʶ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʢʘʯʝ-

ʩʪʚʦ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʝʥʠʷ ʥʘ ʣʶʙʦʤ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ ʤʦʛʫʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠʣʠ ʧʦʨʯʝ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚʘ ʧʨʦʜʘʞʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʚʘʨʘ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

https://explodingtopics.com/blog/digital-transformation-stats#top-dt-stats
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ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʙʨʘʪʥʘʷ 

ʩʚʷʟʴ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʦʜʝʨʞʘʱʘʷ ʦʧʠʩʘʥʠʝ ʧʨʠʯʠʥʳ ʚʦʟʚʨʘʪʘ ʠ ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʘʷʩʷ ʚʠʟʫʘʣʴʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ, ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʚʳʷʚʣʝ-

ʥʠʠ ʧʨʦʙʣʝʤ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʠʟʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʩʝʨʚʠʩ-

ʥʳʤ ʮʝʥʪʨʦʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʥʘʣʠʯʠʝ ʜʝʬʝʢ-

ʪʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʧʨʠʨʦʜʫ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚ-

ʣʷʶʪʩʷ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʠ ʩʣʘʙʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʩʢʚʦʟʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʚʝʜʝʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ ʜʘʥʥʳʭ, ʠʭ 

ʠʩʢʘʞʝʥʠʶ, ʧʦʪʝʨʝ ʠʣʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʨʝʰʝʥʠʷ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʟʚʨʘʪʘʤʠ ʪʦʚʘʨʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʚʝʨʝʥʥʦʡ ʩʨʝʜʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʮʝ-

ʧʠ ʧʦʩʪʘʚʦʢ. ʆʥʠ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʟʚʨʘʪʘ, ʥʝ ʬʠʢ-

ʩʠʨʫʶʪ ʧʨʠʯʠʥʳ, ʫʢʘʟʘʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʤʝʭʘʥʠʟʤʘʤʠ ʦʜʥʦ-

ʟʥʘʯʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɺʩʝ ʵʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʥʠʢʘ-

ʶʱʠʝ ʦʪʢʣʦʥʝʥʠʷ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ, ʧʦʚʳʰʘʝʪ ʦʧʝʨʘ-

ʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʉ ʧʦʟʠʮʠʠ 

ʪʝʦʨʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦ-

ʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʪʘʪʢʘʭ ʠ ʜʚʠʞʝʥʠʠ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʜʫʨʫ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ, ʩʥʠ-

ʞʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʚʝʣʠʯʠʚʘʷ ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʝʰʘʝʪ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʝ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʚʨʘʪʘʤʠ, ʠ ʩʧʦʩʦʙʥʘ ʠʩʢʘʞʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʦʪʯʝʪʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ 

ʤʘʩʩʦʚʳʭ ʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ, ʥʝʜʦʩʪʦ-

ʚʝʨʥʳʝ ʠʣʠ ʥʝʧʦʣʥʳʝ ʜʘʥʥʳʝ ʥʘʨʫʰʘʶʪ ʝʝ ʧʨʠʥʮʠʧʳ ʠ ʟʘʪʨʫʜʥʷʶʪ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ ʚʦʟʚʨʘʪʥʳʭ ʧʦʪʦʢʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʩʝʨʚʠʩʥʫʶ ʧʦʜʜʝʨʞʢʫ. 

ʋʯʠʪʳʚʘʷ ʤʥʦʛʦʘʩʧʝʢʪʥʳʡ ʭʘʨʘʢʪʝʨ ʚʦʟʚʨʘʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʦʚʝʨ-

ʥʦʛʦ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʮʠʢʣʘ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʚʦʟʚʨʘʪʫ ʪʦʚʘʨʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, ʢʦʪʦ-

ʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʠ ʥʝʠʟʤʝʥʷʝʤʳʡ ʨʝʝʩʪʨ ʜʘʥʥʳʭ, ʦʩʥʦ-

ʚʘʥʥʳʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘ-

ʱʠʱʝʥʥʳʭ ʙʣʦʢʦʚ [2]. ɹʣʘʛʦʜʘʨʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʥʝʠʟʤʝʥʥʦʩʪʠ ʟʘʧʠʩʝʡ, ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʠ ʧʦʜʜʝʨʞʢʝ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʦʚ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʙʠʟʥʝʩʘ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ 

ʪʦʚʘʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʨʦʮʝʩʩʘ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ ʚʥʦʩʠʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʟʜʘʚʘʷ ʥʝ-

ʧʨʝʨʳʚʥʳʡ ʠ ʜʦʩʪʦʚʝʨʥʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʫʥʠʢʘʣʴʥʳʡ ID ʪʦʚʘʨʘ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢ-
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ʪʝʨʠʩʪʠʢʠ ʠ ʜʘʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʠ ʜʘʥʥʳʝ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʪʩʣʝʞʠʚʘʥʠʷ. ʇʝʨʝʜʘʯʘ ʛʦʪʦʚʦʛʦ ʪʦʚʘʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʬʠʢʩʘʮʠʝʡ ʚ ʩʠʩʪʝʤʝ ʙʣʦʢʯʝʡʥ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʪʠʠ ʪʦʚʘʨʦʚ, ʚʢʣʶʯʘʷ ʫʩʣʦʚʠʷ 

ʠʭ ʧʝʨʝʚʦʟʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ), ʜʘʥʥʳʝ ʦ ʧʝʨʝʚʦʟʯʠʢʝ ʠ ʜʘʪʳ ʣʦʛʠʩʪʠ-

ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʪʦʚʘʨʦʚ ʚ ʤʘʛʘʟʠʥ ʠʣʠ ʥʘ ʩʢʣʘʜ ʨʠʪʝʡʣʝʨʘ 

ʚ ʩʠʩʪʝʤʝ ʬʠʢʩʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ, ʜʘʪʳ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ.  

 

 
(1) ï ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʝ; (2) ï ʪʦʚʘʨʳ, ʧʝʨʝʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʤʘʛʘʟʠʥ; (3) ï ʜʘʥʥʳʝ ʦ 

ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʘ; (4) ï ʪʦʚʘʨʳ, ʧʝʨʝʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʣʷ ʧʨʦʜʘʞʠ; (5) ï ʜʘʥʥʳʝ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʪʦʚʘ-

ʨʘ; (6) ï ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʣ ʧʦʢʫʧʘʪʝʣʴ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ; (7) ï ʪʦʚʘʨ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʞʠʜʘ-

ʥʠʷʤ ʧʦʢʫʧʘʪʝʣʷ; (8) ï ʚʦʟʚʨʘʱʝʥʥʳʡ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ; (9) ï ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʚʨʘʪʝ ʪʦʚʘ-

ʨʘ; (10) ï ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ; (11) ï ʰʘʙʣʦʥʳ ʚʦʟʚʨʘʪʦʚ, ʜʘʥʥʳʝ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ; (12) ï 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʦʪʯʝʪ ʦ ʚʦʟʚʨʘʪʝ ʪʦʚʘʨʘ; (13) ï ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʦʪʯʝʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠ-

ʟʘ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʦʚ ʪʦʚʘʨʘ; (14) ï ʚʦʟʚʨʘʱʝʥʥʳʡ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʚʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʶ; (15) ï 

ʚʦʟʚʨʘʱʝʥʥʳʡ ʪʦʚʘʨ 

ʈʠʩʫʥʦʢ 1ï ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʚʦʟʚʨʘʪʘ ʪʦ-

ʚʘʨʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ 

 

ʇʦʩʣʝ ʧʦʢʫʧʢʠ ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʚʦʟʚʨʘʪ ʪʦʚʘʨʘ, ʝʩʣʠ ʦʙ-

ʥʘʨʫʞʠʚʘʝʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʞʠʜʘʥʠʷʤ ʠʣʠ ʚʳʷʚʣʷʝʪ ʜʝʬʝʢʪ. ʆʥ ʫʢʘʟʳʚʘʝʪ 

ʧʨʠʯʠʥʫ ʚʦʟʚʨʘʪʘ, ʧʨʠʢʣʘʜʳʚʘʝʪ ʦʧʠʩʘʥʠʝ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʬʦʪʦ. ʕʪʠ 

ʩʚʝʜʝʥʠʷ ʪʘʢʞʝ ʟʘʥʦʩʷʪʩʷ ʚ ʩʠʩʪʝʤʫ ʙʣʦʢʯʝʡʥ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ 

ʯʘʩʪʴ ʮʝʧʦʯʢʠ ʩʦʙʳʪʠʡ. ɺʦʟʚʨʘʱʝʥʥʳʡ ʪʦʚʘʨ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ, 

ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʵʢʩʧʝʨʪʠʟʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ (ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʝʢ-
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ʪʘ, ʝʛʦ ʭʘʨʘʢʪʝʨ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʠʯʠʥʘ) ʟʘʥʦʩʷʪʩʷ ʚ ʩʠʩʪʝʤʫ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʦʡ, ʚʳʷʚʣʷʝʪ ʧʦ-

ʚʪʦʨʷʶʱʠʝʩʷ ʰʘʙʣʦʥʳ ʚʦʟʚʨʘʪʦʚ, ʦʧʨʝʜʝʣʷʝʪ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

(ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʭʨʘʥʝʥʠʝ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ) ʠ ʛʝʥʝʨʠʨʫʝʪ ʦʪʯʝʪʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʥʪʨʘʛʝʥʪʦʚ ʩ ʩʠʩʪʝʤʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʫʜʦʙʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ API, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʦʦʨʜʠʥʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦʟʚʨʘʪʘ ʠ 

ʬʠʢʩʘʮʠʷ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʤʥʳʭ ʢʦʥʪʨʘʢʪʦʚ. 

ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʥʷʶʪʩʷ ʚʥʫʪʨʠ ʙʣʦʢʯʝʡʥ-ʩʨʝʜʳ ʠ ʨʝʛʫʣʠʨʫʶʪ ʣʦʛʠʢʫ ʦʙ-

ʨʘʙʦʪʢʠ ʚʦʟʚʨʘʪʦʚ: ʦʪ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʚʘʨʘ ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʠ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʚʦʟʚʨʘʪʘ. ʂʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʬʠʢʩʠʨʫ-

ʝʪʩʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʮʝʥʪʨʘʣʠ-

ʟʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʝ ʜʦʧʫʩʢʘʶʱʫʶ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʧʦʣʥʫʶ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʠʩʪʦʨʠʠ ʪʦʚʘʨʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʟʘʧʠʩʝʡ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘ-

ʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʫ ʢʦʥʩʝʥʩʫʩʘ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, 

ʚʥʝʩʝʥʥʘʷ ʚ ʨʝʝʩʪʨ, ʷʚʣʷʝʪʩʷ ʝʜʠʥʦʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ. ɺ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʬʦʪʦ, ʚʠʜʝʦ ʠʣʠ ʠʥʳʭ ʢʨʫʧʥʳʭ ʬʘʡʣʦʚ ï 

ʥʘʧʨʠʤʝʨ, ʦʪʯʝʪʦʚ ʵʢʩʧʝʨʪʠʟʳ ï ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʝʝ ʭʨʘʥʠ-

ʣʠʱʝ, ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʝ ʩ ʦʩʥʦʚʥʳʤ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʦʤ, ʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥ-

ʥʦʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʲʝʤʥʳʤʠ ʜʘʥʥʳʤʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʚʩʝ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʚʳʷʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʰʠʙʢʠ ʠ 

ʬʦʨʤʠʨʫʝʪ ʦʪʯʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʨʪʥʝʨʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʘ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʮʠʬʨʦʚʦʡ ʩʣʝʜ ʪʦʚʘʨʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 

ʚʢʣʶʯʘʷ ʚʦʟʚʨʘʪ.  

ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʥʥʳʭ. ɹʣʘʛʦʜʘʨʷ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ ʟʘʧʠ-

ʩʝʡ ʧʦʩʣʝ ʠʭ ʚʥʝʩʝʥʠʷ, ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʤʘʥʠʧʫʣʷʮʠʡ ʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 

ʜʝʡʩʪʚʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪʘʣʴʥʳʡ ʜʦʩʪʫʧ 

ʚʩʝʭ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʘʪʫʩʝ ʪʦʚʘʨʘ ʠ 

ʝʛʦ ʠʩʪʦʨʠʠ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩ-

ʩʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟ-

ʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʣʫʯʘʠ ʚʦʟʚʨʘʪʦʚ, ʥʦ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʜʦ ʠʭ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʦʟʨʘʯʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʬʠʢʩʘʮʠʷ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ 
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ʥʘʨʫʰʝʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʜʠʩʮʠʧʣʠʥʫ ʠ ʤʦʪʠʚʘʮʠʶ ʩʪʦʨʦʥ ʢ ʩʦʙʣʶʜʝʥʠʶ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʚʝʨʩʠʚʥʦʡ ʣʦʛʠʩʪʠʢʠ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʜʘʥʥʳʭ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟ-

ʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ ï ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ 

ʠʩʪʦʯʥʠʢʠ ʜʝʬʝʢʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟ-

ʚʨʘʪʳ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 
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ʎʀʌʈʆɺɸʗ ʇʃɸʊʌʆʈʄɸ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʉʆɺʈɽʄɽʅʅʆɻʆ 

EVENT-ʄɽʅɽɼɾʄɽʅʊɸ 
 

ʇʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ 

ʜʘʥʥʳʭ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ. ʇʝʨʝʭʦʜ ʙʠʟʥʝʩʘ ʢ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ, ʘ ʟʘʪʝʤ ʢ ʠʤʤʝʨʩʠʚ-

ʥʦʤʫ ʧʦʜʭʦʜʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʦʧʳʪʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʙʣʦʢʯʝʡʥ, ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ [1]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ ʟʘʚʠʩʠʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʪʦʣʴ-

ʢʦ ʚ ʬʠʟʠʯʝʩʢʦʡ, ʥʦ ʠ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʧʦ-

ʩʪʨʦʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʤʦʣʦʜʳʤʠ ʧʦʪʨʝ-

ʙʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʮʝʥʷʪ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʵʬʬʝʢʪʦʤ ʧʦʛʨʫʞʝʥʠʷ, ʜʦʩʪʠʛʘʝʤʦʛʦ 

ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [2]. 

ʋʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ ʢʦʤʤʫʥʠ-

ʢʘʮʠʶ ʩ ʟʘʢʘʟʯʠʢʘʤʠ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʨʘʙʦʪʫ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ, ʚʳʜʝʣʠʣʦʩʴ 

ʚ ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ event-ʤʝʥʝʜʞʤʝʥʪ. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ event-ʤʝʥʝʜʞʤʝʥʪʘ ʙʫʤʘʞʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʣʠʯʥʳʭ ʚʩʪʨʝʯ ʠ ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʩʦʢʨʘʱʘʪʴ ʠʟʜʝʨʞʢʠ. ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʯʘʪ-ʙʦʪʳ, ʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʨʝʢʣʘʤʥʳʝ ʢʦʤʧʘʥʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʨ. [3]. 

ʆʪʜʝʣʴʥʳʝ event-ʤʝʥʝʜʞʝʨʳ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʧʦʧʳʪʢʠ ʘʜʘʧʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶ-

https://www.mailmodo.com/guides/ecommerce-return-statistics/
https://www.researchgate.net/publication/372045524_An_Interdisciplinary_Survey_on_Information_Flows_in_Supply_Chains
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ʱʠʭ CRM-ʩʠʩʪʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʦ ʵʪʠ ʜʝʡʩʪʚʠʷ, ʯʘʱʝ ʚʩʝʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʳ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦ-

ʞʝʥʥʦʡ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ event-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦ-

ʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʮʠʬʨʦʚʫʶ ʧʣʘʪʬʦʨʤʫ, 

ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ. ʆʙʲʝʜʠʥʠʚ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ 

ʦʜʥʦʤ ʤʝʩʪʝ, ʦʥʘ ʧʨʝʜʦʩʪʘʚʠʪ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ. ɸʨʭʠʪʝʢʪʫ-

ʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʧʫʣʷʨʥʳʝ ʩʝʨʚʠʩʳ ʚ ʦʩʥʦʚʥʦʤ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʢʦʥ-

ʢʨʝʪʥʦʤ ʘʩʧʝʢʪʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʫʜʴ ʪʦ ʧʨʦʜʘʞʘ ʙʠʣʝʪʦʚ, ʧʨʦʜʚʠʞʝʥʠʝ ʠʣʠ ʨʝ-

ʢʣʘʤʘ. ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ Quick Mobile, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʪʘʢʠʝ ʩʝʨʚʠʩʳ, ʢʘʢ MobilePlanner, 

MobileVenue ʠ MobileEvent. ʆʥʠ ʧʦʤʦʛʘʶʪ ʚ ʨʘʩʯʝʪʝ ʩʤʝʪ, ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʢʦ-

ʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʢʦʤʘʥʜ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʡ Trip 

Builder Media ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʩʧʠʩʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʘʢʪʘʤʠ ʠ ʦʪʧʨʘʚ-

ʣʷʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʢʘʢ ʚʥʫʪʨʠ ʩʝʪʠ, ʪʘʢ ʠ ʯʝʨʝʟ ʩʦʮʩʝʪʠ. TimePad ʧʨʝʜʣʘʛʘʝʪ 

ʩʭʦʞʠʡ ʬʫʥʢʮʠʦʥʘʣ, ʥʦ ʠʤʝʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʥʘʩʪʨʦʡʢʫ ʥʘ ʟʘʜʘʯʠ ʦʨʛʘ-

ʥʠʟʘʪʦʨʦʚ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʩʝʨʚʠʩʳ ʥʝ ʧʦʢʨʳʚʘʶʪ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʩʧʦ-

ʩʦʙʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʩʚʦʙʦʜʠʪʴ event-ʤʝʥʝʜʞʝʨʘʤ 

ʚʨʝʤʷ ʥʘ ʨʝʰʝʥʠʝ ʢʨʝʘʪʠʚʥʳʭ ʟʘʜʘʯ. 

 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ

(web-ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ)

 API Gateway

(ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʨʦʩʘʤʠ) 

 ʉʝʨʚʠʩʳ ʠ ʄʠʢʨʦʩʝʨʚʠʩʳ

(ɹʠʟʥʝʩ-ʣʦʛʠʢʘ ʠ ʦʙʨʘʙʦʪʢʘ) 

 ʀʥʪʝʛʨʘʮʠʠ
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ʆʩʥʦʚʦʡ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʦʬʠʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʪʦʨʳ. ɺ ʧʨʦʬʠʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʦʙ-

ʨʘʞʘʪʴʩʷ ʝʛʦ ʨʝʡʪʠʥʛ, ʧʦʩʝʱʝʥʥʳʝ ʠ ʧʦʥʨʘʚʠʚʰʠʝʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʥʘʛʨʘʜʳ ʠ ʧʨʦʯʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʝʛʦ ʧʦʚʝʜʝʥʠʝ. ɺ ʧʨʦʬʠʣʝ ʦʨ-

ʛʘʥʠʟʘʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʝʛʦ ʨʝʡʪʠʥʛ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʠ ʪʝʢʫʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʧʨʦʜʘʞʘ ʙʠʣʝʪʦʚ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦʚʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʘ, ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʠ 

ʧʨʦʯʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʉʠʩʪʝʤʘ ʧʨʦʬʠʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʦʡ, ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ 

ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʥʘʭʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʨʛʘʥʠʟʘʪʦʨʘʭ ʠ ʚʝʩʪʠ ʪʘʨʛʝʪʠ-

ʨʦʚʘʥʥʳʡ ʤʘʨʢʝʪʠʥʛ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʧʨʠʜʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʟʘʧʦʣʥʷʪʴ ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʧʦʣʷ ʚ ʬʦʨʤʘʭ, ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʝʛʦ 

ʧʨʦʬʠʣʝ. ʊʘʢʞʝ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ ʚʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʚ ʚʠʜʝ ʥʘʛʨʘʜ ʠ ʟʘʜʘʥʠʡ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ. ʆʨ-

ʛʘʥʠʟʘʪʦʨ ʩʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʦʧʨʦʩʳ, ʩʦʟʜʘʚʘʪʴ ʟʘʜʘ-

ʥʠʷ ʥʘ ʧʦʩʝʱʝʥʠʷ ʣʦʢʘʮʠʡ, ʥʘʛʨʘʞʜʘʪʴ ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʢʫʨʩʦʚ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʥʘʛʨʘʜʘʤʠ ʜʣʷ ʧʨʦʬʠʣʷ, ʚʦʚʣʝʢʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦ ʥʘʯʘʣʘ ʩʘʤʦʛʦ ʤʝʨʦʧʨʠʷ-

ʪʠʷ. 

ɼʦʙʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʘʛʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʦʜʭʦʜʷʱʠʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʡ. ʇʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤ ʢʘʢ ʦʧʳʪ ʨʘʙʦʪʳ, ʩʧʝʮʠʘʣʠʟʘ-

ʮʠʷ, ʩʨʝʜʥʷʷ ʮʝʥʘ ʟʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʠʩʢ ʧʝʨ-

ʩʦʥʘʣʘ. ʀʩʧʦʣʴʟʫʷ ʙʘʟʫ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʘʨʝʥʜʳ ʧʦʤʝʱʝʥʠʡ, ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘ-

ʤʝʪʨʘʤ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ, ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʜʦ-

ʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ. ʇʣʘʪʬʦʨʤʘ ʙʫʜʝʪ ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʘʨʝʥʜʳ ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʡʤʘ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʯʪʦ ʫʧʨʦʩʪʠʪ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ smart-ʢʦʥʪʨʘʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʟʘʱʠʪʫ ʦʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 

ʢʦʥʪʨʘʛʝʥʪʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʧʣʘʪʬʦʨʤʳ ʩ ʩʠʩʪʝʤʘʤʠ ʧʣʘʪʝʞʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʧʨʦʜʘʚʘʪʴ ʙʠʣʝʪʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʩʦʙʠʨʘʪʴ ʧʦʞʝʨʪ-

ʚʦʚʘʥʠʷ ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʚʝʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʦ ʧʨʦʜʘʞʘʭ. ʅʘ 

ʧʣʘʪʬʦʨʤʝ ʩʦʟʜʘʥʘ ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʟʥʘʥʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʝ ʜʦʢʫʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʷ, ʢʘʢʠʝ ʚʠʜʳ ʧʦʤʝʱʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʘʫʜʠʪʦʨʠʝʡ 

ʠ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʘʷ ʥʘʯʠʥʘʶʱʠʤ ʦʨʛʘʥʠʟʘʪʦʨʘʤ. 

ʊʘʢ ʢʘʢ ʜʦʩʪʫʧ ʢ ʧʣʘʪʬʦʨʤʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʩʘʡʪ ʠ ʤʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʧʦʩʝʪʠʪʝʣʠ ʩʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʨʦ-

ʧʨʠʷʪʠʠ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʢʘʨʪʳ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʝʘʣʴʥʳʤʠ ʣʦ-

ʢʘʮʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʥʝʨʠʨʫʝʤʳʭ ʢʣʶʯ-

ʢʦʜʦʚ ʠ NFC-ʤʦʜʫʣʝʡ. ʉʠʩʪʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʩʝʱʝʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʷʭ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʪʴ 

ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʚ ʨʘʤʢʘʭ ʧʣʘʪʬʦʨʤʳ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚʠ-

ʨʘʣʴʥʳʡ ʪʨʘʬʠʢ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʉʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʩ ʘʫʜʠʪʦʨʠʝʡ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ 

ʥʘʣʠʯʠʠ ʣʝʥʪʳ ʥʦʚʦʩʪʝʡ, ʨʘʩʩʳʣʢʝ push-ʫʚʝʜʦʤʣʝʥʠʡ, ʪʘʨʛʝʪʠʨʦʚʘʥʥʳʭ ʧʨʝʜ-

ʣʦʞʝʥʠʷʭ, ʥʘʣʠʯʠʠ ʯʘʪʦʚ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʬʦʨʫʤʦʚ. ʏʘʪʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʤʦ-

ʛʫʪ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʥʦ ʠ ʚ ʦʙʱʝʥʠʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʝʜʝʥʠʝ ʧʝʨʝʧʠʩʢʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ 

ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʠʪ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉ 

ʧʦʤʦʱʴʶ ʚʥʫʪʨʝʥʥʠʭ ʯʘʪʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʌʦʨʫʤʳ ʧʦʟʚʦʣʷʪ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ 

ʠ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʠ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʝʤʘʪʠʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʝʩ-

ʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʝʩʪʠ ʥʦʚʳʝ ʟʥʘʢʦʤʩʪʚʘ ʠ ʥʘʡʪʠ ʧʦʭʦʞʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʇʣʘʪʬʦʨʤʘ ʙʫʜʝʪ ʚʝʩʪʠ ʫʯʝʪ ʨʝʡʪʠʥʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ. ʈʝʡ-

ʪʠʥʛ ʧʦʩʝʪʠʪʝʣʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʱʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʩʦʦʙʱʝʥʠʡ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʝʡʪʠʥʛ ʦʨʛʘʥʠʟʘʪʦʨʘ ʩʦ-

ʟʜʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʪʟʳʚʦʚ ʥʘ ʧʨʦʰʝʜʰʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʪʟʳʚʦʚ ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʢʦʥʪʨʘʛʝʥ-

ʪʘʤ ʫʟʥʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʜʝʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ, ʘ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ï ʦʧʦ-

ʟʥʘʚʘʪʴ ʧʨʦʙʣʝʤʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ ʜʣʷ ʮʝʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʜʦʙʥʘʷ ʧʣʘʪʬʦʨʤʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʚʥʝʰʥʠʭ ʩʝʨʚʠʩʦʚ, ʩʣʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʠʚʣʝʯʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʣʶʜʝʡ 

ʩʪʘʨʰʠʭ ʧʦʢʦʣʝʥʠʡ, ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʩʫʨʩʦʚ ʧʣʘʪʬʦʨʤʳ ʠ ʢʘʯʝʩʪʚʘ 

ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ, ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ event-ʠʥʜʫʩʪʨʠʠ ʩʢʘ-

ʞʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘ ʜʘʥʥʦʤ ʨʦʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʠʪ ʫʣʫʯ-

ʰʠʪʴ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʢʘʯʝʩʪʚʦ ʦʧʳʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ 

ʥʘ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ. ʕʪʦ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʷʭ ʥʘ ʩʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʢʣʠ-

ʝʥʪʦʚ ʥʘ ʧʣʘʪʬʦʨʤʫ. 
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ʅɽɼɾʄɽʅʊɸ 

 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʩʦʮʠʘʣʴ-

ʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʥʝ ʪʦʣʴʢʦ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʦ ʩʦʪʨʫʜʥʠʢʠ ʩ ʠʭ ʟʥʘ-
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ʥʠʷʤʠ, ʫʤʝʥʠʷʤʠ ʠ ʦʧʳʪʦʤ, ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ, ʧʦʚʳʰʘʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʂʨʝʘʪʠʚʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʥʝʚʦʟʤʦʞʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʮʠʬʨʦ-

ʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʵʪʦʤʫ ʩʦʮʠʘʣʴʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦ-

ʩʪʷʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʦʤʦʛʘʝʪ ʠʤ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʙʠʟ-

ʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʦ-

ʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʯʝʣʦʚʝʢʦʤ, ʩʦʟʜʘʝʪʩʷ ʘʪʤʦʩʬʝʨʘ ʜʦʚʝʨʠʷ, ʧʦʚʳʰʘʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʘʷ ʘʜʘʧʪʘʮʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ 

ʚʳʟʦʚʘʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʪʨʘʞʘʝʪ ʩʦʮʠʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʠ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʝʛʦ ʪʚʦʨʯʝ-

ʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʧʝʰʥʦʩʪʴ ʨʝ-

ʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʢʦʣʣʝʢʪʠʚʘ [1]. ʂ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʪʥʦʩʷʪʩʷ ʬʘʢʪʦʨʳ ʢʦʩʚʝʥʥʦʛʦ (ʩʦʩʪʦʷʥʠʝ 

ʵʢʦʥʦʤʠʢʠ ʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʨ.) ʠ 

ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ). ʂ ʚʥʫʪʨʝʥʥʠʤ ʬʘʢʪʦʨʘʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʦʪʥʦʩʷʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʩʦʥʘʣʘ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ (ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫ-

ʜʘ) ʨʘʙʦʪʥʠʢʦʚ, ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʤʦʨʘʣʴ-

ʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʩʦʮʠʘʣʴʥʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. ʀ ʝʩʣʠ 

ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʠ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʠ 

ʥʫʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ [2]. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʡ ʝʝ ʦʮʝʥʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʪɻʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʠ ʧʦʜʭʦʜʘ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʦʩʥʦʚʝ ʧʝʨʚʦʛʦ ʧʦʜʭʦʜʘ 

ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʣʶʜʝʡ, 

ʛʨʫʧʧ, ʠʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʦʛʣʘʩʥʦ ʚʪʦʨʦ-

ʤʫ ʧʦʜʭʦʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ ʬʠʥʘʥʩʦʚʳʭ, 

ʢʘʜʨʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ; ʜʣʠʪʝʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ ʣʘʛ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʪʴʠʤ ʧʦʜʭʦʜʦʤ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʦʚ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʮʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʝʥʳ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʘʧʨʦ-

ʩʘʤʠ. 
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ʊʘʙʣʠʮʘ 1 ï ʂʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 
ɻʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʇʦʢʘʟʘʪʝʣʠ ʄʝʪʦʜ ʠʟʤʝʨʝʥʠʷ / ʨʘʩʯʝʪ 

ʂʘʜʨʦʚʘʷ ʧʦʣʠʪʠʢʘ 

ʠ ʩʪʨʘʪʝʛʠʷ 

ɼʦʣʷ ʜʦʣʞʥʦʩʪʝʡ, ʟʘʢʨʳʪʳʭ ʚʥʫʪ-

ʨʝʥʥʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ 

(ɺʥʫʪʨʝʥʥʠʝ ʥʘʟʥʘʯʝʥʠʷ / ɺʩʝ 

ʢʣʶʯʝʚʳʝ ʚʘʢʘʥʩʠʠ) Ĭ 100% 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʢʘʜʨʦ-

ʚʦʤ ʨʝʟʝʨʚʝ  

ɸʥʘʣʠʟ HR-ʙʘʟʳ ʜʘʥʥʳʭ 

ʀʥʜʝʢʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʘʨʴ-

ʝʨʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʆʧʨʦʩ (ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ 1ï5) 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʡʤʘ ʠ ʘʜʘʧʪʘʮʠʠ 

ɼʦʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʩʧʝʰʥʦ ʧʨʦ-

ʰʝʜʰʠʭ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʨʦʢ 

(ʂʦʣ-ʚʦ ʧʨʦʰʝʜʰʠʭ ʀʉ / ɺʩʝ 

ʧʨʠʥʷʪʳʝ) Ĭ 100% 

ʋʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤʦʡ ʘʜʘʧʪʘʮʠʠ (ʥʦʚʠʯʢʠ) 

ʆʧʨʦʩ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʨʘʙʦʪʳ 

ʉʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʙʦʨ ʦʜʥʦ-

ʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʌʆʊ ʨʝʢʨʫʪʝʨʦʚ + ʨʝʢʣʘʤʘ / ʂʦ-

ʣʠʯʝʩʪʚʦ ʥʘʡʤʦʚ 

ʄʦʪʠʚʘʮʠʷ ʠ ʚʦʚʣʝ-

ʯʝʥʥʦʩʪʴ 

ʀʥʜʝʢʩ ʚʦʚʣʝʯʝʥʥʦʩʪʠ (eNPS) ɸʥʢʝʪʠʨʦʚʘʥʠʝ 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʟʘʨʧʣʘʪʳ ʢ 

ʨʳʥʦʯʥʦʡ (ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʟʠʮʠ-

ʷʤ) 

Benchmarking (ʩʨʘʚʥʝʥʠʝ) ʩ ʨʳʥ-

ʢʦʤ ʪʨʫʜʘ 

ɼʦʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ 

ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʝʤʘʪʝʨʠʘʣʴʥʦʡ 

ʤʦʪʠʚʘʮʠʠ 

(ʋʯʘʩʪʥʠʢʠ ʧʨʦʛʨʘʤʤ / ʆʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ) Ĭ 100% 

ʈʘʟʚʠʪʠʝ ʠ ʦʙʫʯʝʥʠʝ ɼʦʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʰʝʜʰʠʭ 

ʦʙʫʯʝʥʠʝ ʟʘ ʛʦʜ 

(ʆʙʫʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ / ʆʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ) Ĭ 100% 

ROI ʦʙʫʯʝʥʠʷ (ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ) 

ʉʨʘʚʥʝʥʠʝ KPI ʜʦ/ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ 

ɼʦʣʷ ʚʥʫʪʨʝʥʥʠʭ ʥʘʟʥʘʯʝʥʠʡ ʥʘ 

ʨʫʢʦʚʦʜʷʱʠʝ ʧʦʟʠʮʠʠ 

(ɺʥʫʪʨʝʥʥʠʝ ʥʘʟʥʘʯʝʥʠʷ / ɺʩʝ ʚʘ-

ʢʘʥʩʠʠ) Ĭ 100 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ 

ʢʫʣʴʪʫʨʘ ʠ ESG 

ʀʥʜʝʢʩ ʣʦʷʣʴʥʦʩʪʠ (ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʝʡ) 

ʆʧʨʦʩ: çʆʮʝʥʠʪʝ ʢʦʤʧʘʥʠʶ ʢʘʢ 

ʨʘʙʦʪʦʜʘʪʝʣʷè (1ï10) 

ʋʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʩʦʮʠʘʣʴ-

ʥʳʭ ʧʨʦʝʢʪʘʭ 

(ʋʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʦʚ / ʆʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ) Ĭ 100% 

ɻʝʥʜʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʙʘʣʘʥʩ ʚ ʨʫ-

ʢʦʚʦʜʩʪʚʝ 

ɼʦʣʷ ʞʝʥʱʠʥ/ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʚ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʝ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʪʝʢʫʯʝʩʪʴ 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʯʝʩʪʠ (ʦʙʱʠʡ) (ʋʚʦʣʠʚʰʠʝʩʷ / ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ) Ĭ 100% 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ (ʚʳ-

ʨʫʯʢʘ ʥʘ 1 ʩʦʪʨʫʜʥʠʢʘ) 

ɺʳʨʫʯʢʘ / FTE (ʵʢʚʠʚʘʣʝʥʪ ʧʦʣ-

ʥʦʡ ʟʘʥʷʪʦʩʪʠ) 

ʊʝʢʫʯʝʩʪʴ ʩʨʝʜʠ high-potential ʩʦ-

ʪʨʫʜʥʠʢʦʚ 

(ʋʚʦʣʠʚʰʠʝʩʷ HiPo / ʆʙʱʝʝ ʯʠʩ-

ʣʦ HiPo) Ĭ 100% 

Work-life balance ʠ 

ʟʜʦʨʦʚʴʝ 

ɼʦʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʛʠʙʢʦʤ ʛʨʘ-

ʬʠʢʝ/ʫʜʘʣʝʥʢʝ 

(ʂʦʣ-ʚʦ ʥʘ ʛʠʙʢʦʤ ʨʝʞʠʤʝ / ʆʙ-

ʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ) Ĭ 100% 

ʀʥʜʝʢʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʙʘʣʘʥ-

ʩʦʤ ʨʘʙʦʪʳ ʠ ʣʠʯʥʦʡ ʞʠʟʥʠ 

ʆʧʨʦʩ (ʰʢʘʣʘ 1ï5) 

ʋʨʦʚʝʥʴ ʩʪʨʝʩʩʘ (ʧʦ ʘʥʦʥʠʤʥʳʤ 

ʦʧʨʦʩʘʤ) 

% ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚ-

ʥʝʤ ʩʪʨʝʩʩʘ 

 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ OKR 

(ʎʝʣʠ ʠ ʢʣʶʯʝʚʳʝ ʨʝʟʫʣʴʪʘʪʳ), MBO (ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʮʝʣʷʤ), KPI (ʂʣʶʯʝʚʳʝ 
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ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ), BSC (ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ). 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʦʥʠ ʠʤʝʶʪ 

ʨʘʟʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝ-

ʥʝʜʞʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ 

ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʙʠʟʥʝʩʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚ-

ʥʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ KPI. ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʚʘʪʴ ESG-ʬʘʢʪʦʨʳ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴ-

ʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʘʢʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʕʂɻ-ʨʝʡʪʠʥʛʘ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ [3], ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʫʯʘʩʪʚʫʝʪ 

ʙʦʣʝʝ 7 ʤʣʥ. ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʘ (ʪʘʙʣʠʮʘ 1). ʆʥʘ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨ-

ʩʦʥʘʣʦʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʦʯʝʪʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʝʪʨʠʢʠ, ʧʦʟʚʦʣʷʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʨʷʪʴ ʪʝʢʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ. 

ɺ ʩʬʝʨʝ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ HR-ʩʪʨʘʪʝʛʠʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʝʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʩʪʝʧʝʥʴ ʣʦʷʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ. ʅʘ 

ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʟʘʧʥʳʤ ʫʚʦʣʴʥʝʥʠʝʤ 

ʢʣʶʯʝʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʡʤʘ ʠ ʘʜʘʧʪʘʮʠʠ,  ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ 

ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʧʦʟʚʦʣʷʶʪ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʧʦʠʩʢʦʤ ʠ ʧʦʜʙʦʨʦʤ ʧʝʨʩʦʥʘʣʘ, ʫʩʢʦʨʷʪʴ ʠʥʪʝʛʨʘʮʠʶ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʬʠʥʘʥ-

ʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʟʥʝʩʘ. 

ʄʝʪʨʠʢʠ ʨʘʟʚʠʪʠʷ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʟʚʠʚʘʝʪ ʪʘʣʘʥʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙ-

ʢʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢʘʜʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʮʝʥʢʘ ʘʩ-

ʧʝʢʪʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʝʘʣʠʟʘʮʠʠ ESG-ʧʨʠʥʮʠʧʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘ-

ʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʧʦʚʳʩʠʪʴ ʩʦ-

ʮʠʘʣʴʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʠʥʚʝʩʪʦʨʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʅʘʢʦʥʝʮ, ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ work-life balance ʠ ʟʜʦʨʦʚʴʷ ʧʦʟʚʦʣʠʪ ʧʨʠʥʷʪʴ ʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʚʳʛʦʨʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʢʨʝʧʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʣʦʷʣʴʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʥʝ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʘʩ ʧʦʟʠ-

ʮʠʡ ʝʛʦ ʚʢʣʘʜʘ ʚ ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʠ ʙʠʟʥʝʩʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʤʝʪ-

ʨʠʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ 

ʚʣʠ̫ʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʄʅʆɻʆʂʈʀʊɽʈʀɸʃʔʅʓʁ ɺʓɹʆʈ ʄɽʊʆɼʆɺ ʀ ʀʅʉʊʈʋʄɽʅʊʆɺ 

ʊɸʁʄ-ʄɽʅɽɼɾʄɽʅʊɸ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ɺ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʙʠʟʥʝʩʘ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ. ɽʛʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠ ʥʝʚʦʟʦʙʥʦʚʣʷ-

ʝʤʦʩʪʴ ʧʨʠʚʝʣʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʩʦʙʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ. ʈʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʧʣʘʥʘ, ʨʘʩʩʪʘʥʦʚʢʘ ʧʨʠʦʨʠʪʝʪʦʚ, ʬʦʢʫʩʠʨʦʚʘʥʠʝ ʥʘ ʛʣʘʚʥʦʤ, 

ʘʥʘʣʠʟ ʦʧʳʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʪʜʳʭʘ, ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʟʘʜʘʯ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ, ʧʨʦʰʝʜʰʠʝ ʧʨʦʚʝʨʢʫ ʥʘ ʧʨʘʢ-

ʪʠʢʝ. ʉʨʝʜʠ ʥʠʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ GTD, ʘʚʪʦʬʦʢʫʩ, ʪʘʡʤ-ʙʦʢʩʠʥʛ, 

ʘʥʘʣʠʟ ɸɹɺ, ʧʨʠʥʮʠʧ ʇʘʨʝʪʦ, ʧʨʠʥʮʠʧ ʕʡʟʝʥʭʘʫʵʨʘ, ʩʪʨʘʪʝʛʠʠ ʦʪʢʘʟʘ, ʪʝʭʥʠʢʘ 

ʇʦʤʦʜʦʨʦ, ʧʨʠʥʮʠʧ çʧʦʝʜʘʥʠʷ ʣʷʛʫʰʢʠè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [1]. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ çʣʫʯʰʠʭ ʧʨʘʢʪʠʢè ʟʘʯʘʩʪʫʶ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʚʳʙʦʨ ʚ ʢʦʥ-

ʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʚʨʝʤʝʥʠ, ʢʨʦʤʝ 

ʪʦʛʦ ʧʨʦʰʣʳʡ ʦʧʳʪ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʧʝʭ ʚ 

ʥʘʩʪʦʷʱʝʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʫʢʦʚʦʜʠʪʝʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʙʦʣʝʝ 100 ʯʝʣʦʚʝʢ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʙʦʪʳ, ʘ ʛʨʫʧʧʳ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦ 15 ʯʝʣʦ-

ʚʝʢ ʚ ʨʝʘʣʴʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʩ ʦʜʥʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ  

ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ [2]. ʇʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚ-
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ʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʳʭ ʟʘʯʘʩʪʫʶ ʩʚʦʜʠʪʩʷ ʢ ʥʘʧʦʤʠʥʘʥʠʶ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʟʘʜʘʯʘʭ 

ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʥʦʮʝʥʥʳʭ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦ-

ʨʳʝ ʧʦʤʦʛʘʶʪ ʨʘʮʠʦʥʘʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʚʨʝʤʝʥʝʤ ʜʣʷ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʧʨʦʙʣʝʤʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʢʨʠʪʝ-

ʨʠʝʚ ʚʳʙʦʨʘ ʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʘʣʛʦʨʠʪʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʧʦʜ-

ʯʠʥʝʥʥʳʤ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʝʪʦʜʳ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ. 

ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʪʨʫʜʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʘʞʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪʘ.  ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʝʛʦ ʚʦʟʨʘʩʪ, ʩʪʘʞ, ʘ ʜʣʷ ʨʫʢʦʚʦʜʷʱʝʛʦ ʧʝʨʩʦʥʘ-

ʣʘ ʝʱʝ ʠ ʨʦʣʴ ʧʦ ʢʦʜʫ PAEI ʀ. ɸʜʠʟʝʩʘ. ʊʘʢʞʝ ʥʘ ʚʳʙʦʨ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʝʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠ ʩʪʘʜʠʶ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʘ ʪʝʦʨʠʷ ʧʦʢʦʣʝʥʠʡ 

ʋ. ʐʪʨʘʫʩʘ ʠ ʅ. ʍʘʫ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʣʶʜʠ, ʧʦʷʚʠʚ-

ʰʠʝʩʷ ʥʘ ʩʚʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʠʤʝʶʪ ʧʦʜʦʙʥʳʡ ʪʠʧ ʤʳʰʣʝ-

ʥʠʷ ʠ ʩʭʦʞʠʝ ʮʝʥʥʦʩʪʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʫ ʧʦʢʦʣʝʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ. ɽʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʆʮʝʥʢʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʬʦʨʤʫʣʝ 

(1): 

 

ʈ = ɸ * (B*0,4 + C*0,3 + D*0,2 + E*0,1) (1) 

 

ʛʜʝ A ï ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʢʦʣʝʥʠʷ; B ï ʟʥʘʯʝʥʠʝ ʚʝʩʘ ʤʝʪʦʜʘ ʧʦ 

ʢʨʠʪʝʨʠʶ ʛʠʙʢʦʩʪʴ; ʉ ï ʟʥʘʯʝʥʠʝ ʚʝʩʘ ʤʝʪʦʜʘ ʧʦ ʢʨʠʪʝʨʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʦʩʪʴ; D ï ʟʥʘʯʝʥʠʝ ʚʝʩʘ ʤʝʪʦʜʘ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʠʦʨʠʪʝʪʳ; E ï ʟʥʘʯʝʥʠʝ ʚʝʩʘ 

ʤʝʪʦʜʘ ʧʦ ʢʨʠʪʝʨʠʶ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ. 

ʅʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ ʤʝʪʦʜʘ ʪʘʡʤ-ʙʦʢʩʠʥʛ ʜʣʷ ʧʦʢʦʣʝʥʠʷ çʙʝʙʠ-ʙʫʤʝʨʦʚè ʩʦ-

ʩʪʘʚʠʪ P = 2 * (3*0,4 + 8*0,3 + 3*0,2 + 3*0,1) = 9, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʡ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʜʘʥʥʦʡ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʩʦʪʨʫʜʥʠʢʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʨʘʟʥʳʝ ʧʦʢʦʣʝʥʠʷ 
ʄʝʪʦʜ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪʘ 

ʇʦʢʦʣʝʥʠʝ 

ɹʝʙʠ-ʙʫʤʝʨʳ ʍ Y Z 

ʉʠʩʪʝʤʘ GTD 6 9 9 7 

ɸʚʪʦʬʦʢʫʩ 5 5 8 9 

ʊʘʡʤ-ʙʦʢʩʠʥʛ 9 7 6 6 

ɸʥʘʣʠʟ ɸɹɺ 8 9 6 6 

ʇʨʠʥʮʠʧ ʇʘʨʝʪʦ 6 7 7 8 

ʇʨʠʥʮʠʧ ʕʡʟʝʥʭʘʫʵʨʘ 7 7 9 6 

ʉʪʨʘʪʝʛʠʠ ʦʪʢʘʟʘ 5 6 8 9 

ʊʝʭʥʠʢʘ ʇʦʤʦʜʦʨʦ 9 6 5 5 

çʇʦʝʜʘʥʠʝ ʣʷʛʫʰʢʠè 3 5 4 8 

 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʦʧʳʪ ʩʦʪʨʫʜʥʠʢʘ ʠ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ (1), ʧʨʠ ʵʪʦʤ ʤʥʦʞʠʪʝʣʴ ɸ ʦʪʨʘʞʘʝʪ ʧʨʠʛʦʜʥʦʩʪʴ 

ʤʝʪʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʩʦʪʨʫʜʥʠʢʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʊʘʢ, ʥʘʯʠʥʘʶʱʠʝ ʨʘʙʦʪʫ ʩʦ-

ʪʨʫʜʥʠʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʘ ʙʦʣʝʝ ʦʧʳʪʥʳʤ ʪʨʝʙʫ-

ʶʪʩʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʟʘʜʘʥʠʡ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ 

ʚʨʝʤʝʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘ 
ʄʝʪʦʜ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪʘ 

ʆʧʳʪ/ʢʚʘʣʠʬʠʢʘʮʠʷ 

Junior Middle Senior Expert 

GTD 6 7 9 8 

ɸʚʪʦʬʦʢʫʩ 4 6 7 8 

ʊʘʡʤ-ʙʦʢʩʠʥʛ 9 7 5 6 

ɸʥʘʣʠʟ ɸɹɺ 8 9 5 4 

ʇʨʠʥʮʠʧ ʇʘʨʝ-

ʪʦ 

5 7 8 8 

ʇʨʠʥʮʠʧ ʕʡ-

ʟʝʥʭʘʫʵʨʘ 

6 8 9 7 

ʉʪʨʘʪʝʛʠʠ ʦʪʢʘ-

ʟʘ 

5 5 6 9 

ʊʝʭʥʠʢʘ ʇʦʤʦ-

ʜʦʨʦ 

9 7 5 4 

ʇʦʝʜʘʥʠʝ ʣʷ-

ʛʫʰʢʠ 

3 3 5 8 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʟʚʦ-

ʣʠʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʧʦ ʦʩʥʦʚʥʦʤʫ ʬʦʢʫʩʫ ʠ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɹʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 3 ʛʨʫʧʧʳ: 
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1. ʄʝʪʦʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ (ʪʘʡʤ-ʙʦʢʩʠʥʛ, 

ʪʝʭʥʠʢʘ ʇʦʤʦʜʦʨʦ ʠ ʜʨʫʛʠʝ); 

2. ʄʝʪʦʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʟʘʜʘʯ (GTD, ʧʨʠʥʮʠʧ 

ʕʡʟʝʥʭʘʫʵʨʘ, ʘʥʘʣʠʟ ɸɹɺ ʠ ʜʨʫʛʠʝ); 

3. ʄʝʪʦʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʥʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘ-

ʯʘʭ (ʘʚʪʦʬʦʢʫʩ, ʧʨʠʥʮʠʧ ʇʘʨʝʪʦ, ʩʪʨʘʪʝʛʠʠ ʦʪʢʘʟʘ, ʧʦʝʜʘʥʠʝ ʣʷʛʫʰʢʠ ʠ ʜʨʫʛʠʝ). 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ 

ʜʨʫʛʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 1 ʠ 2 ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʭʦʜʩʪʚʦ ʚ ʚʳʙʦʨʝ ʧʦʜ-

ʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ, ʯʪʦ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

ʆʨʠʝʥʪʠʨ ʥʘ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ

ʆʨʠʝʥʪʠʨ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

(ʣʸʛʢʦʝ)

ʆʨʠʝʥʪʠʨ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

(ʩʣʦʞʥʦʝ)

ʆʨʠʝʥʪʠʨ ʥʘ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ 

ʟʘʜʘʯʠ

ɹʝʙʠ-ʙʫʤʝʨʳ ʍ Y Z

Junior Middle Senior Expert
 

ʈʠʩʫʥʦʢ 1 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ 

ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ ʨʘʟʥʳʤ ʢʨʠʪʝʨʠʷʤ 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪʘ ʢʨʠʪʝʨʠʷʤ çʇʦʢʦʣʝʥʠʝè ʠ çʆʧʳʪ/ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ (ʩʪʘʞ)è. ɹʫʢ-

ʚʘʤʠ A, B, C, D ʦʙʦʟʥʘʯʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ (ʬʦʢʫʩ) ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ: A ï ʦʨʠ-

ʝʥʪʠʨ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ, B ï ʦʨʠʝʥʪʠʨ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ (ʣʝʛ-

ʢʦʝ), C ï ʦʨʠʝʥʪʠʨ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ (ʩʣʦʞʥʦʝ), D ï ʦʨʠʝʥʪʠʨ ʥʘ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʝ ʟʘʜʘʯʠ. 

 

ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʘ ʤʝʪʦʜʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ 

ʇʦʢʦʣʝʥʠʝ   
   ʉʪʘʞ

 
Junior (ʩʪʘʞ 0-2 

ʛʦʜʘ) 

Middle (ʩʪʘʞ 2-

5 ʣʝʪ) 

Senior (ʩʪʘʞ 5-

10 ʣʝʪ) 

Expert (ʩʪʘʞ 

10+ ʣʝʪ) 

ɹʝʙʠ-ʙʫʤʝʨʳ A (3,2) 

 

A (2,7) 

B (2,6) 

B (2,4) 

A (2,4) 

B (2,2) 

X A (2,7) 

B (2,8) 

B (2,9) 

 

B (2,7) 

C (2,9) 

C (2,5) 

B (2,5) 

Y B (2,5) 

A (2,5) 

B (2,6) 

C (2,6) 

C (2,9) 

 

C (2,6) 

D (4,9) 

Z B (2,3) C (2,3) 

B (2,4) 

C (2,6) 

D (4,8) 

D (5,3) 

 

ɽʱʝ ʦʜʥʠʤ ʢʨʠʪʝʨʠʝʤ, ʢʦʪʦʨʳʡ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʨʫʢʦʚʦʜʷʱʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʠʭ ʨʦʣʴ 

ʧʦ ʢʦʜʫ PAEI ʀ. ɸʜʠʟʝʩʘ (ʧʨʦʠʟʚʦʜʩʪʚʦ ï A, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ï C, ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʦ ï D, ʠʥʪʝʛʨʘʮʠʷ ï B). ɿʥʘʯʝʥʠʝ ʨʦʣʠ ʚ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ 

ʝʱʝ ʠ ʦʪ ʝʝ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʀ. ɸʜʠʟʝʩ ʚʳʜʝʣʠʣ 10 ʩʪʘʜʠʡ: ʚʳʭʘʞʠʚʘ-
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ʥʠʝ, ʤʣʘʜʝʥʯʝʩʪʚʦ, çʜʘʚʘʡ-ʜʘʚʘʡè, ʶʥʦʩʪʴ, ʨʘʩʮʚʝʪ, ʩʪʘʙʠʣʴʥʦʩʪʴ, ʘʨʠʩʪʦʢʨʘ-

ʪʠʷ, ʨʘʥʥʷʷ ʙʶʨʦʢʨʘʪʠʟʘʮʠʷ, ʙʶʨʦʢʨʘʪʠʟʘʮʠʷ, ʩʤʝʨʪʴ. 

ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʀ. ɸʜʠʟʝʩʘ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʦʮʝʥʢʠ ʚʘʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʦʣʠ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 4).  

 

ʊʘʙʣʠʮʘ 4 ï ɺʘʞʥʦʩʪʴ ʨʦʣʝʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘ-

ʜʠʷʭ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʉʪʘʜʠʷ  ʈʦʣʴ ʇʨʦʠʟʚʦʜʩʪʚʦ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʀʥʪʝʛʨʘʮʠʷ 

ɺʳʭʘʞʠʚʘʥʠʝ A ï 2 C ï 1 D ï 6 B ï 1 

ʄʣʘʜʝʥʯʝʩʪʚʦ A ï 7 C ï 2 D ï 1 B ï 0 

ɼʘʚʘʡ-ʜʘʚʘʡ A ï 6 C ï 3 D ï 1 B ï 0 

ʖʥʦʩʪʴ A ï 4 C ï 4 D ï 2 B ï 0 

ʈʘʩʮʚʝʪ A ï 3 C ï 3 D ï 3 B ï 1 

ʉʪʘʙʠʣʴʥʦʩʪʴ A ï 2 C ï 5 D ï 1 B ï 2 

ɸʨʠʩʪʦʢʨʘʪʠʷ A ï 1 C ï 6 D ï 0 B ï 3 

ʈʘʥʥʷʷ ʙʶʨʦ-

ʢʨʘʪʠʟʘʮʠʷ 

A ï 0 C ï 7 D ï 0 B ï 3 

ɹʶʨʦʢʨʘʪʠʟʘʮʠʷ A ï 0 C ï 8 D ï 0 B ï 2 

ʉʤʝʨʪʴ A ï 0 C ï 0 D ï 0 B ï 0 

 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʘʧʨʘʚʣʝʥʠʡ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ (ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʌ. ʃʘʣʫ) ʠ ʝʝ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʧʦ ʀ. ɸʜʠʟʝʩʫ). ɺ ʪʘʙ-

ʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ. 

 

 

ʊʘʙʣʠʮʘ 5 ï ɺʳʙʦʨ ʬʦʢʫʩʘ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʞʠʟ-

ʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʮʚʝʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʪʘʜʠʷ      
ʎʚʝʪ 

ʂʨʘʩʥʘʷ (ʦʨ-

ʛʘʥʠʟʘʮʠʠ-

ʚʦʣʢʠ) 

ʗʥʪʘʨʥʘʷ 

(ʦʨʛʘʥʠʟʘ-

ʮʠʠ-ʘʨʤʠʠ) 

ʆʨʘʥʞʝʚʘʷ 

(ʦʨʛʘʥʠʟʘ-

ʮʠʠ-ʤʘʰʠʥʳ) 

ɿʝʣʝʥʘʷ (ʦʨ-

ʛʘʥʠʟʘʮʠʠ-

ʩʝʤʴʠ) 

ɹʠʨʶʟʦʚʘʷ 

(ʦʨʛʘʥʠʟʘ-

ʮʠʠ-

ʢʦʤʘʥʜʳ) 

ɺʳʭʘʞʠʚʘʥʠʝ A (2,8) 

D (3,0) 

A (2,3) 

D (3,0) 

D (4,3) D (4,0) D (4,3) 

ʄʣʘʜʝʥʯʝ-

ʩʪʚʦ 

A (4,5) A (4,0) D (3,3) 

A (3,5) 

D (3,0) 

A (2.8) 

D (3,3) 

A (2,8) 

ɼʘʚʘʡ-ʜʘʚʘʡ A (4,1) A (3,6) D (3,6) 

A (3,1) 

D (3,4) 

A (2,3) 

D (3,6) 

A (2,3) 

ʖʥʦʩʪʴ A (3,3) 

B (2,8) 

A (2,8) 

B (2,9) 

D (3,8) 

B (2,4) 

D (3,5) 

B (3,4) 

D (3,8) 

B (2,4) 

ʈʘʩʮʚʝʪ A (2,8) 

D (3,3) 

A (2,3) 

D (3,3) 

D (4,5) D (4,3) D (4,5) 

ʉʪʘʙʠʣʴʥʦʩʪʴ A (3,8) 

C (2,5) 

A (3,3) 

C (2,8) 

D (3,3) 

C (2,5) 

D (3,0) 

C (3,0) 

D (3,3) 

C (3,3) 

ɸʨʠʩʪʦʢʨʘʪʠʷ A (3,0) 

C (2,2) 

A (2,5) 

C (2,4) 

D (2,7) 

C (2,2) 

D (2,4) 

C (2,7) 

D (2,7) 

C (2,9) 
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ʈʘʥʥʷʷ ʙʶʨʦ-

ʢʨʘʪʠʟʘ-ʮʠʷ 

A (4,5) A (4,0) D (2,8) 

A (3,5) 

D (2,5) 

A (2,8) 

D (2,8) 

A (2,8) 

ɹʶʨʦʢʨʘʪʠʟʘ-

ʮʠʷ 

A (4,5) A (4,0) D (2,8) 

A (3,5) 

D (2,5) 

A (2,8) 

D (2,8) 

A (2,8) 

ʉʤʝʨʪʴ A (2,3) A (1,8) D (2,3) D (2,5) D (2,3) 

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ ʠ ʩ ʧʦʤʦʱʴʶ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʜʣʷ ʬʦʢʫʩʠʨʦʚʘʥʠʷ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʨʛʘʥʠʟʘʮʠʠ çʚʳʭʘʞʠʚʘʥʠʝè, 

çʤʣʘʜʝʥʯʝʩʪʚʦè, çʨʘʥʥʷʷ ʙʶʨʦʢʨʘʪʠʟʘʮʠʷè, çʙʶʨʦʢʨʘʪʠʟʘʮʠʷè ʠ çʩʤʝʨʪʴè ʩʣʝ-

ʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʢʨʠʪʝʨʠʠ, ʘ ʥʝ ʧʨʝʜʧʦʯʪʝ-

ʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ.  

ɺ ʮʝʣʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ 

ʦʨʘʥʞʝʚʳʭ, ʟʝʣʝʥʳʭ ʠ ʙʠʨʶʟʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʘʢʠʭ ʩʪʘʜʠʷʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʢʘʢ çʶʥʦʩʪʴè, çʨʘʩʮʚʝʪè ʠ çʩʪʘʙʠʣʴʥʦʩʪʴè. 
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(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʄʆɼɽʃʔ ʆʎɽʅʂʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ IT -

ʂʆʄɸʅɼ ʅɸ ʆʉʅʆɺɽ AI -ʊɽʍʅʆʃʆɻʀʁ 

 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ʚʩʝ ʯʘʱʝ ʠʩ-

ʧʦʣʴʟʫʶʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ɺ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤʘʪʦʚ ʩʪʘʣʘ ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ. ʉʦ-

ʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ Global Workplace Analytics, ʯʠʩʣʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʘʶʪ ʠʟ ʜʦʤʘ, ʚʳʨʦʩʣʦ ʩ 2005 ʛ. ʥʘ 159%. ɺ ʨʦʩ-

ʩʠʡʩʢʦʤ IT-ʙʠʟʥʝʩʝ ʧʦ ʜʘʥʥʳʤ ʈɸʕʂ ʥʘ 2023 ʛʦʜ ʯʠʩʣʝʥʥʦʩʪʴ ʪʘʢʠʭ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 60% ʠ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʨʘʙʦʪʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʨʝʙʫ-

ʶʪ ʧʝʨʝʩʤʦʪʨʘ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ HR-ʤʝʥʝʜʞʤʝʥʪʫ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ IT-ʢʦʤʧʘʥʠʷʭ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʪʨʫʜʦʚ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ ɸ.ʗ. ʂʠʙʘʥʦʚ, ɸ.ʀ. ʊʠʭʦʥʦʚ, ɼʞ. ɹʦʫʜʨʦ, 

ʃ. ɻʨʘʪʪʦʥ, ɼ. ʋʣʴʨʠʭ, ʕ. ʃʦʫʣʝʨ, ɾ.ʃ. ʄʘʣʦ, ɼʞ. ʉʘʟʝʨʣʝʥʜ, ʂ. ʐʚʘʙʝʨ, ʕ. 

ʕʜʤʦʥʜʩʦʥ ʠ ʜʨʫʛʠʭ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʧʮʠʷ Agile HR, 

ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʧʩʠʭʦ-
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ʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʷʟʘʥʳ ʩ ʧʦʠʩʢʦʤ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ AI ʠ BigData ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ IT-ʢʦʤʘʥʜ, ʢʘʢ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ OOL, ʤʥʦʛʦʤʝʨʥʘʷ ʤʦʜʝʣʴ SPACE framework, DORA ʤʝʪʨʠ-

ʢʠ, ʩʠʤʫʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜʳ.  

ɼʘʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤʘʭ ʟʘʥʷʪʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘ-

ʙʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ IT-ʢʦʤʘʥʜ ʦʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ, ʘ 

ʠʥʦʛʜʘ ʠ ʥʝʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ-

ʤʠ, ʢʘʢ ʘʩʠʥʭʨʦʥʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝ-

ʥʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʮʝʥʢʫ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʨʠʢʠ ʯʘʩʪʦ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʵʪʠ ʬʘʢʪʦʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʢʘʢ: ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ 

ʠ ʩʣʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ soft skills; ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟʤʝʥʝʥʠʷʤ; ʚʳ-

ʩʦʢʠʝ ʟʘʪʨʘʪʳ ʠ ʩʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ; ʧʨʦʙʣʝʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ; 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʪʨʠʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠʟʤʝʨʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; ʩʣʦʞ-

ʥʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜʘʭ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘ-

ʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʢʣʶʯʘʶʱʠʭ ʠʣʠ ʤʠʥʠʤʠ-

ʟʠʨʫʶʱʠʭ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʣʘʜʘʶʪ ʪʝʭ-

ʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) [1]. ʋʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ AI ʚ ʨʦʩ-

ʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʚʳʨʦʩ ʩ 20% ʚ 2021 ʛʦʜʫ ʜʦ 43% ʚ 2024 ʛʦʜʫ, ʘ ʚ ʬʠʥʘʥʩʘʭ, 

IT, ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʵʥʝʨʛʝʪʠʢʝ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʦ 66% 

ʙʠʟʥʝʩʦʚ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʣʴ 

ʦʮʝʥʢʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ AI ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ IT-ʢʦʤʘʥʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠ 

ʧʦʚʳʩʠʪʴ ʝʛʦ ʦʙʲʝʢʪʠʚʥʦʩʪʴ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʝʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʢʦʤʘʥʜʥʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ AI-ʪʝʭʥʦʣʦʛʠʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

 

ʅʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʥʥʳʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʪʘʢʠʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʥʘʧʠʩʘʥʥʳʭ ʩʪʨʦʢ ʢʦʜʘ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʦʚ 

ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʘʙʦʪʦʡ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʨʠʢ (Code Churn, Cycle Time, Lead 

Time, Idle Time), ʟʘ ʩʯʝʪ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʜʘ. ɼʘʣʴʰʝ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ soft (ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʯʠʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP) ʜʣʷ 

ʘʥʘʣʠʟʘ ʢʦʤʤʫʥʠʢʘʮʠʡ) ʠ hard ʥʘʚʳʢʦʚ c ʜʘʣʴʥʝʡʰʠʤ ʩʦʩʪʘʚʣʝʥʠʝʤ ʦʪʯʝʪʦʚ ʦ 

ʢʘʞʜʦʤ ʩʦʪʨʫʜʥʠʢʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʫʨʦʚʥʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʅʘ ʢʦʤʘʥʜʥʳʡ ʫʨʦʚʝʥʴ ʧʦʩʪʫʧʘʶʪ ʦʪʯʝʪʳ ʩ ʧʨʝʜʳʜʫʱʝ-

ʛʦ ʫʨʦʚʥʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʨʘʟʨʝʟʝ ʢʦʤʘʥʜ ʩ ʩʦʟʜʘʥʠʝʤ ʨʝʛʠʩʪʨʦʚ 

ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʥʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ 

 
 

ʈʠʩʫʥʦʢ 3 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʥʠʷ ʥʘ ʢʦʤʘʥʜʥʦʤ ʫʨʦʚʥʝ 

ʅʘ ʢʦʤʘʥʜʥʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʤʝʪʨʠʢʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ, ʢʘʢ Commulitive Flow, Burndown charts, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʢʦʤʤʫʥʠ-

ʢʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʪʦʢ (SPACE framework); ʯʘʩʪʦʪʘ ʜʝʧʣʦʷ, ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (DORA Metrics). ɼʣʷ ʠʭ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʝʭʥʦʣʦʛʠʠ AI ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʤʘʥʜʥʦʡ ʜʠʥʘʤʠʢʠ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʡʨʦʩʝʪʠ ʩ 

Jira ʠ Microsoft Teams), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʝʪʨʦʩʧʝʢʪʠʚʳ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ. ɺ ʠʪʦʛʝ ʩʦʟʜʘʝʪʩʷ ʦʪʯʝʪ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʤʘʥʜʳ 

ʠʟ ʚʩʝʭ ʩʦʙʨʘʥʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ 
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ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʨʠʢʠ ʠʟ ʩʠʤʫʣʷʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ï ʦʮʝʥʢʘ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʨʠʩʫʥʦʢ 4). ʅʘ 

ʵʪʦʤ ʫʨʦʚʥʝ AI-ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ, AI ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʮʝʣʝʡ ʤʝʞʜʫ ʨʝ-

ʛʠʦʥʘʤʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜ, AI ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʝʜʩʢʘʟʘ-

ʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʩʪʦʠʤʦʩʪʠ, AI ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 4 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʥʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʤʦʞʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʥʘ ʦʩʥʦʚʝ 

ʦʙʲʝʢʪʠʚʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥ-

ʪʨʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ IT-ʢʦʤʘʥʜ, ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪʠʚʥʫʶ ʨʘʙʦʯʫʶ ʩʨʝʜʫ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʫʶ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʢʘʨʦʚʘ ɽ.ɸ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ 

// ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ. 2022. ˉ1. ʉ.30-34. 

 

 
ɸ.ʅ. ʐʪʝʤʧʝʣʴ, ʘʩʧ.; ɽ.ɸ. ʂʠʨʠʣʣʦʚʘ, ʜ.ʵ.ʥ., ʜʦʮ. 

 (ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʂʆʄʇʃɽʂʉ ʄɽʈ, ʅɸʇʈɸɺʃɽʅʅʓʍ ʅɸ ʇʆɺʓʐɽʅʀɽ ʂɸʏɽ-

ʉʊɺɸ ʇʈʆɼʋʂʎʀʀ ʄɸʃʓʍ ʇʈʀɹʆʈʆʉʊʈʆʀʊɽʃʔʅʓʍ ʇʈɽɼʇʈʀ-

ʗʊʀʗʍ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʤʘʣʳʝ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʩʝʨʴʸʟʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʥʝʰʥʠʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉʠʪʫʘʮʠʷ ʩ 

ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʜʦʩʪʫʧʘ ʢ ʠʤʧʦʨʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʟ-ʟʘ ʩʘʥʢ-
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ʮʠʡ, ʨʦʩʪʦʤ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ, ʜʝʬʠʮʠʪʦʤ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

(ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʭʝʤ) ʫʩʫʛʫʙʣʷʝʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʢʦʣʣʘʧʩʘ-

ʤʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ. ɼʘʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʚ ʨʦʩʪʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 20-40%, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʢʨʠʪʠʯʥʦ 

ʜʣʷ ʤʘʣʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɿʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ [1]. ʀʤʝʥʥʦ ʢʘʯʝʩʪʚʦ ʧʨʠʙʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʩʦʭʨʘʥʝʥʠʷ ʨʳʥʦʯʥʳʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʠ ʜʦʚʝʨʠʷ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʧʦ-

ʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [2]. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙ-

ʣʘʜʘʶʪ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦ-

ʨʘʮʠʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʘʣʳʭ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʘʣʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʠʥʩʧʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢ ʧʨʦʮʝʩʩʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʜʝ-

ʬʝʢʪʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʤʘʣʳʭ ʧʨʠʙʦʨʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʪʫʘʣʴʥʳ ʧʦʜʭʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʧʨʠʥʮʠʧʳ TQM, 

Lean ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [3, 4]. 

ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʢʘʯʝʩʪʚʘ 

ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʠ: ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʢʦʤʧʣʝʢʪʫ-

ʶʱʠʭ, ʠʟʤʝʥʝʥʠʷ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʳʪʘʥʠʡ ʠ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʳ ʩʪʨʦʠʪʴ ʩʠ-

ʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʙʘʟʝ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ ï ʩʦʯʝʪʘʷ ʦʛʨʘʥʠʯʝʥ-

ʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ, ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʧʝʨʘʮʠʶ.  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚ ʨʘʙʦʪʝ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʢʘʜʨʦʚʳʝ ʩʣʦʞʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʧʝʨʩʦʥʘ-

ʣʘ: ʠʥʞʝʥʝʨʳ, ʪʝʭʥʦʣʦʛʠ, ʦʧʝʨʘʪʦʨʳ ʩʪʘʥʢʦʚ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʟʘʨʧʣʘʪʳ, ʘ ʟʘ-

ʛʨʫʟʢʘ ʜʣʷ ʥʠʭ ʧʨʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʳʯʥʦ ʥʝʨʝʛʫʣʷʨʥʘʷ. ɺʦ-

ʚʪʦʨʳʭ, ʥʝ ʭʚʘʪʘʝʪ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʧʣʦʰʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ï ʥʠ ʣʶʜʩʢʠʭ, ʥʠ ʪʝʭʥʠʯʝʩʢʠʭ. ɺ-ʪʨʝʪʴʠʭ, ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʘʣʴʥʦʝ 

ʢʦʧʠʨʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʣʢʦʩʝʨʠʡʥʦʤʫ ʚʳʧʫʩʢʫ: ɻʆʉʊʳ ʧʠ-

ʩʘʣʠʩʴ ʜʣʷ ʟʘʚʦʜʦʚ ʩ ʧʦʪʦʢʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘ ʥʝ ʜʣʷ ʧʘʨʪʠʡ ʚ 50-100 ʠʟʜʝ-

ʣʠʡ [3]. ʊʘʢʞʝ ʚʥʫʪʨʝʥʥʷʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʝʨʝʜʢʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ çʜʣʷ ʛʘ-

ʣʦʯʢʠè, ʢʦʛʜʘ ʨʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ, ʥʦ ʚ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʝ ʠʤʠ 

ʥʝ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʙʨʘʢʘ (5-

10% ʫ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʪʠʚ 0,5-1% ʫ ʢʨʫʧʥʳʭ ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ), ʨʘʩʪʫʪ ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʠ ʥʠʟʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚʥʝʜ-

ʨʷʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʜʘʧʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-

ʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʦʮʝʩʩʥʦʤ ʧʦʜʭʦʜʝ ʠ ʚʥʫʪʨʝʥʥʝʤ ʘʫʜʠʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʮʝʧʦʯʝʢ; ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟ-

ʜʝʣʠʡ; ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʝʨʩʦʥʘʣʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ; ʩʦʟʜʘʥʠʝ 

ʢʦʦʧʝʨʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʤʘʣʳʭ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʩʦʚʤʝʩʪ-

ʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚʥʫʪʨʝʥʥʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʦʛʨʘʥʠ-

ʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʜʦʣʞʝʥ ʩʪʘʪʴ FMEA-ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʜʘʥ-

ʥʳʭ ʦ ʙʨʘʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 3-6 ʤʝʩʷʮʝʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

çʫʟʢʠʝ ʤʝʩʪʘè ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʚ ʨʝʩʫʨʩʘʭ, ʩʪʘʚʰʘʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʝʱʝ ʙʦʣʝʝ ʢʨʠʪʠʯʥʦʡ, 

ʚʳʥʫʞʜʘʝʪ ʠʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ ʚʥʠʤʘʥʠʝ ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʴʰʝʡ ʮʝʥ-

ʥʦʩʪʠ [5]. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʵʪʘʧʘʭ ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ ʢʦʥ-

ʪʨʦʣʴ. ʅʘʧʨʠʤʝʨ, ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʧʪʠʯʝʩʢʦʡ ʠʥʩʧʝʢʮʠʠ 

(AOI) ʠ ʚʚʝʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʯʝʢ-ʣʠʩʪʳ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʩʪʘʥʢʦʚ, ʤʦʥʪʘʞʥʠʢʦʚ, 

ʥʘʣʘʜʯʠʢʦʚ ʠ ʪ.ʜ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʦʛʨʘ-

ʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʡʪʠ ʥʘ ʚʳʙʦʨʦʯʥʫʶ ʧʨʦʚʝʨʢʫ ï ʥʘʧʨʠ-

ʤʝʨ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʞʜʦʝ ʜʝʩʷʪʦʝ ʠʟʜʝʣʠʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ 

ʥʘ ʢʦʥʪʨʦʣʴ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʶʪ ʚʳʩʚʦʙʦʜʠʪʴ 

ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʩʪʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ. ɼʣʷ ʫʯʸʪʘ ʜʝʬʝʢʪʦʚ ʠ ʘʥʘʣʠʟʘ ʠʭ ʧʨʠʯʠʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʧʘʢʝʪ Microsoft Excel, ʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ï ʙʝʩʧʣʘʪʥʳʝ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, KiCad) ʚʤʝʩʪʦ ʜʦʨʦ-

ʛʦʩʪʦʷʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ Altium Designer. ʂʣʶʯʝʚʘʷ 

ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʚʦʜʝ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʠ ʚʠʟʫʘʣʴʥʦ ʥʘʛʣʷʜʥʳʡ ʬʦʨʤʘʪ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʦʙʥʦʚʣʝʥʠʷ, ʧʦʠʩʢʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʦʪʢʘʟʘ 

ʦʪ çʠʜʝʘʣʴʥʦʡè ʩʭʝʤʳ ʚ ʧʦʣʴʟʫ ʧʨʦʩʪʦʪʳ, ʥʘʜʸʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʷ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ (ʚ ʪ.ʯ. ʢʦʨʧʫʩʦʚ, ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ, 

ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʉɸʇʈ) ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʫ, ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʨʦʚʝʨʢʫ; ʚʢʣʶʯʝʥʠʷ ʯʝʢ-ʣʠʩʪʦʚ ʜʣʷ ʥʘʣʘʜʯʠʢʦʚ ʚ 

ʥʘʛʣʷʜʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʥʘʩʪʨʦʡʢʝ (ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥ-

ʪʘʢʪʝ çXè), ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʧʨʦʚʝʨʝʥʥʳʭ ʥʘʜʸʞʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʩ ʨʝʡʪʠʥʛʘʤʠ 

ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʧʨʦʮʝʥʪ ʙʨʘʢʘ, ʛʠʙʢʦʩʪʴ ʫʩʣʦʚʠʡ), 

ʧʨʦʚʝʜʝʥʠʝ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʨʦʚʝʨʢʘ ʜʘʪʘʢʦʜʦʚ, ʥʦʤʠʥʘʣʦʚ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ) ʠ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʪʠʧʦʚʳʝ ʨʝʞʠʤʳ 

(ʥʘʧʨʠʤʝʨ, ʥʝʩʢʦʣʴʢʦ ʪʝʨʤʦʧʨʦʬʠʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʠʧʦʷ). 

ɺ ʯʘʩʪʠ ʤʦʥʪʘʞʘ, ʩʙʦʨʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʠʪʴ ʧʨʠʥʮʠ-

ʧʳ çʟʘʱʠʪʳ ʦʪ ʜʫʨʘʢʘè (poka-yoke): ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥʳ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 
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ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʤʝʥʷʪʴ ʮʚʝʪʦʚʫʶ ʢʦʜʠʨʦʚʢʫ ʥʘ ʧʣʘʪʘʭ (ʢʨʘʩʥʳʡ ï 

ʧʠʪʘʥʠʝ, ʟʝʣʸʥʳʡ ï ʩʠʛʥʘʣ ʠ ʪ.ʜ.), ʚʥʝʜʨʷʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʥʜʫʢʪʦʨʳ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʚʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʨʘʟʲʝʤʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʠʝ ʧʨʦʩʪʳʝ 

ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʙʨʘʢ ʜʦ 20%. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʧʦ ʧʨʠʥʮʠʧʫ 

çʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫè. ʉʥʘʯʘʣʘ ʧʨʦʚʦʜʠʤ 100% ʧʨʦʚʝʨʢʫ ʙʘʟʦʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ: ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʥʘʧʨʷʞʝʥʠʝ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ, ʪʦʢʠ ʧʦʪʨʝʙʣʝ-

ʥʠʷ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʦʚ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʧʝʨʝʭʦʜʠʪʴ ʢ ʚʳʙʦʨʦʯʥʳʤ 

ʠʩʧʳʪʘʥʠʷʤ: ʥʘʧʨʠʤʝʨ, ʢʘʞʜʦʝ ʜʚʘʜʮʘʪʦʝ ʠʟʜʝʣʠʝ ʧʦʜʚʝʨʛʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʝʜʠʥʦʡ ʪʘʙʣʠʮʝ, ʯʪʦʙʳ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʜʠʥʘʤʠʢʫ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʙʫʜʫʱʝʤ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʙʨʘʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʦʰʠʙʢʘʤʠ ʦʧʝʨʘʪʦʨʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ [6]. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʨʠʩʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦ ʚʥʝʜʨʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦ 

ʧʦ ʢʣʶʯʝʚʳʤ ʦʧʝʨʘʮʠʷʤ, ʠʥʬʦʛʨʘʬʠʢʫ ʩ ʪʠʧʠʯʥʳʤʠ ʦʰʠʙʢʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʧʝʨʝʛʨʝʚʘ ʧʨʠ ʧʘʡʢʝ), ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʩ ʧʨʝʤʠʷʤʠ ʟʘ ʦʪʩʫʪʩʪʚʠʝ 

ʙʨʘʢʘ ʠ ʙʦʥʫʩʘʤʠ ʟʘ ʫʣʫʯʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʘʥʦʥʠʤʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʯʝʨʝʟ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʤʝʨ ʚ ʨʘʤʢʘʭ 

ʢʘʜʨʦʚʦʡ ʨʘʙʦʪʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʫʧʨʘʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠ-

ʷʤʠ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʘʜʘʧʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʣʷ ʤʘʣʳʭ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʦʩʪʘʪʦʯʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʨʦʮʝʥʪ ʙʨʘʢʘ, ʛʜʝ ʮʝʣʴʶ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʠʝ ʜʦ 

2ī3% ʙʨʘʢʘ ʟʘ 3-6 ʤʝʩʷʮʝʚ; ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʢʣʶʯʝʚʳʝ ʦʧʝʨʘʮʠʠ (ʮʝʣʴ ï 

ʩʦʢʨʘʱʝʥʠʝ ʥʘ 20% ʟʘ ʩʯʸʪ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ) ʠ ʚʣʠʷʥʠʝ ʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ (ʚ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ï ʧʝʨʝʩʤʦʪʨ 

ʠʥʩʪʨʫʢʮʠʡ ʠʣʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ). ʇʦʨʷʜʦʢ ʚʥʝʜʨʝʥʠʷ ʤʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦ-

ʵʪʘʧʥʳʤ: ʩʥʘʯʘʣʘ ʧʨʦʚʝʩʪʠ ʘʫʜʠʪ ʠ ʚʳʜʝʣʠʪʴ ʩʘʤʳʝ ʯʘʩʪʳʝ ʧʨʦʙʣʝʤʳ (ʥʘʧʨʠ-

ʤʝʨ, ʧʝʨʝʛʨʝʚ ʧʣʘʪ ʠʣʠ ʭʦʣʦʜʥʘʷ ʧʘʡʢʘ), ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʨʝʘʣʠʟʫʝʤʦʝ ʨʝʰʝʥʠʝ 

(ʥʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ AOI ʢʦʥʪʨʦʣʷ ʠʣʠ ʯʝʢ-ʣʠʩʪʦʚ), ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ 

ʥʘ ʧʘʨʪʠʠ ʠʟ 10-20 ʠʟʜʝʣʠʡ, ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʫʩʧʝʰʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʣʝʜʫʝʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʫ ʥʘ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʠ ʵʪʘʧʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʧʦʟʚʦ-

ʣʷʝʪ ʫʞʝ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʩʥʠʟʠʪʴ ʙʨʘʢ ʚ 2-3 ʨʘʟʘ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟ ʥʘʡʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʭ ʨʘʙʦʯʠʭ, ʠ 

ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʛʠʙʢʠʤ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʂʣʶʯʝ-

ʚʦʡ ʧʨʠʥʮʠʧ ï ʧʦʵʪʘʧʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩ ʬʦʢʫʩʦʤ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯ-
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ʥʳʭ ʤʦʤʝʥʪʘʭ ʚʤʝʩʪʦ ʧʦʧʳʪʢʠ ʩʨʘʟʫ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʧʦ 

ʩʠʩʪʝʤʘʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ ʙʝʟ ʧʝʨʝʛʨʫʟʢʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ʆʎɽʅʂɸ ɿʈɽʃʆʉʊʀ ʊɽʍʅʆʃʆɻʀʁ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʈɸɿɺʀ-

ʊʀʗ ʀʅʅʆɺɸʎʀʆʅʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ʈʌ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠ ʜʣʷ ʈʦʩʩʠʠ ʟʘʜʘʯʫ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʫʯʥʦ-

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʷʭ, ʥʝʟʘʚʠʩʠʤʳʭ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʝʧʦʯʢʘʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʠʪʫʪʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʨʘʟʨʳʚʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʠʤʝʥʥʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ ʩʦʟʜʘʚʘʪʴ, ʪʠ-

ʨʘʞʠʨʦʚʘʪʴ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶ-

ʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ 

[1]. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ 

ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɽʝ ʨʘʟʚʠʪʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʚ ʨʷʜʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ: ʉʪʨʘʪʝʛʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 

2035 ʛʦʜʘ; ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʈʦʩ-

ʩʠʠè; ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝè ʚ ʨʘʤʢʘʭ ʉʪʨʘʪʝʛʠʠ 

2030. ʕʪʠ ʜʦʢʫʤʝʥʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʤ ʫʩʣʦʚʠʝʤ ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʘʜʠʠ 

çʩʦʟʜʘʥʠʷ ʟʥʘʥʠʡè ʢ ʩʪʘʜʠʠ çʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʦʡ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶè [2]. 
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ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʠʪʫʪʦʚ ï 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʪʝʭʥʦʧʘʨʢʠ, ʮʝʥʪʨʳ ʢʦʣʣʝʢ-

ʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʮʝʥʪʨʳ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʩʝʣʝʨʘʪʦʨʳ ʠ ʠʥʞʠʥʠ-

ʨʠʥʛʦʚʳʝ ʮʝʥʪʨʳ [3, 4]. ʀʭ ʤʠʩʩʠʷ ï ʥʝ ʧʨʦʩʪʦ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʫʢʦʡ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ ʠ ʨʳʥʢʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʚ ʢʦʪʦʨʦʡ ʧʨʠʦʨʠʪʝʪ ʩʤʝʱʘʝʪʩʷ ʦʪ ʧʦʜʜʝʨʞʢʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʢ ʨʘʟʚʠʪʠʶ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʦʚ, ʦʪʨʘʩʣʝʚʳʭ 

ʢʦʥʩʦʨʮʠʫʤʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʢʦʤʧʝʪʝʥʮʠʡ [5, 6]. ʕʪʦ ʦʪʨʘʞʝʥʦ ʚ 

ʢʦʥʮʝʧʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ (ʅʊʀ), ʛʜʝ ʧʦʜʯʝʨʢʠ-

ʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ çʮʝʧʦʯʝʢ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡè ʤʝʞʜʫ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘʤʠ, ʤʘʣʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʙʠʟʥʝʩʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʨʧʦʨʘʮʠ-

ʷʤʠ [7]. 

ʂʣʶʯʝʚʘʷ ʨʦʣʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, 

ʯʪʦ ʦʥʘ ʩʦʟʜʘʝʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ ï ʧʨʦʮʝʩ-

ʩʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʧʨʠʢʣʘʜʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʨʦʜʫʢʪʳ [8]. ʈʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʬʝʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʮʝʥʪʨʦʚ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʧʘʪʝʥʪʥʳʭ ʙʨʦʢʝʨʦʚ, ʧʣʘʪʬʦʨʤ ʦʪʢʨʳʪʳʭ 

ʠʥʥʦʚʘʮʠʡ, ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʥʥʦʚʘʮʠʡ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʧʦʩʨʝʜʥʠʢʘ ʠ ʠʥʪʝʛʨʘʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʷ: ʢʦʥʩʦʣʠʜʘʮʠʶ ʨʝ-

ʩʫʨʩʦʚ (ʬʠʥʘʥʩʦʚʳʭ, ʢʘʜʨʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ); ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ ʫʥʠʬʠ-

ʢʘʮʠʶ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ ʧʨʦʝʢʪʦʚ; ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʘʥʦʚʠʪʩʷ ʦʮʝʥʢʘ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (Technology 

Readiness Assessment, TRA). ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʩʪʝʧʝʥʴ ʛʦ-

ʪʦʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʠ ʢʦʤʤʝʨʮʠʘ-

ʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʙʘʟʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʧʨʠʦ-

ʨʠʪʝʪʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʠʥʚʝʩʪʠʮʠʷʭ [9]. 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʤʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʤʝʭʘʥʠʟʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʜʝʢʣʘʨʘ-

ʪʠʚʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ ʢ ʠʭ ʫʧʨʘʚʣʷʝʤʦʤʫ ʨʘʟʚʠʪʠʶ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʪʦʚ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʷʤ, ʧʨʦʛʨʘʤʤ ʌʦʥʜʘ 

çʉʢʦʣʢʦʚʦè, ʄʠʥʦʙʨʥʘʫʢʠ ʠ ʄʠʥʧʨʦʤʪʦʨʛʘ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʧʦʨʷʜʦʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʥʝʵʬʬʝʢʪʠʚ-

ʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʚʳʩʪʨʘʠʚʘʥʠʶ ʣʦʛʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʠʩʪʝʤʘ 

ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 



201 

ʝʜʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʇʝʨʚʘʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ 

ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʪʦʨʘʷ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʟʚʦʣʷʷ ʩʦʦʪʥʦʩʠʪʴ ʩʪʘ-

ʜʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘ-

ʙʦʪ ʩ ʫʨʦʚʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʀʤʝʥʥʦ ʠʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʜʚʫʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʘʟʳ ʠ ʦʮʝʥʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʷʚʣʷʝʪʩʷ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʈʦʩʩʠʠ: ʧʦʚʳʰʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʝʨʝʭʦʜʘ 

ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ, 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʆʮʝʥʢʘ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʲʝʢʪʠʚʥʫʶ ʙʘʟʫ ʜʣʷ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ. ɺʦ-ʧʝʨʚʳʭ, ʦʮʝʥʢʘ ʟʨʝʣʦ-

ʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʧʨʦʝʢʪ ʥʘ 

ʩʪʘʜʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʠʣʠ ʫʞʝ 

ʛʦʪʦʚ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʶʜʞʝʪʥʳʭ ʠ ʚʝʥʯʫʨʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʦʩʦ-

ʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ. ɺ-ʪʨʝʪʴʠʭ, ʦʮʝʥʢʘ ʟʨʝʣʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʶʪʩʷ ʜʦʨʦʞ-

ʥʳʝ ʢʘʨʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʳʙʠʨʘʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ ʦʙʣʘʩʪʠ 

ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʢʦʦʧʝʨʘʮʠʠ ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳ-

ʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʪʠʯʝʩʢʫʶ, ʥʦ ʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʚ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʩʚʷʟʳʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘʫʯʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʢʦʥʪʫʨʳ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʝʨʝʭʦʜʘ ʢ ʧʦʣʠʪʠʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝ-

ʨʝʥʠʪʝʪʘ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ: ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʧʨʦʩʪʦ ʦʮʝʥʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ɺ ʈʦʩʩʠʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʩʝʨʝ-

ʜʠʥʳ 2010-ʭ ʛʦʜʦʚ. ʇʝʨʚʳʝ ʘʜʘʧʪʘʮʠʠ TRL ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ ʠ ʈɺʂ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ. ʅʘ ʠʭ ʦʩʥʦ-

ʚʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʝʢʪʦʚ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʦʜʜʝʨʞʢʠ ʌʦʥʜʘ 

ʩʦʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʷʤ, ʌʦʥʜʘ çʉʢʦʣʢʦʚʦè, ʌʇʀ ʠ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠ-

ʪʠʷ [10, 11]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʫʩʠʣʠʷ ʧʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘ-

ʮʠʠ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ. ʊʘʢ, ɻʆʉʊ ʈ 58048ï2017 ʟʘʢʨʝʧʠʣ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʠʤʝʥʝʥʠʷ ʰʢʘʣʳ TRL, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʨʦʩʩʠʡʩʢʠʤ ʨʝʘʣʠʷʤ. ʄʠʥʧʨʦʤʪʦʨʛ 

ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʩʠʩʪʝʤʫ ʧʨʠ ʵʢʩʧʝʨʪʠʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝ-

ʤʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʢʦʥʩʦʨʮʠʫʤʦʚ. 

ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʥʝʨʝʜʢʦ ʬʨʘʛ-

ʤʝʥʪʘʨʥʳ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʫʩʧʝʰʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʵʢʦ-
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ʥʦʤʠʯʝʩʢʦʡ ʠ ʨʳʥʦʯʥʦʡ ʟʨʝʣʦʩʪʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʤʤʝʨʯʝ-

ʩʢʦʛʦ ʫʩʧʝʭʘ ʠʥʥʦʚʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʩʣʘʙʦ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʳ ʚ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʜʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʌ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʥʝ 

ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠ-

ʪʠʝʤ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʦʙʫʩʣʦʚʣʝ-

ʥʘ ʠʟʤʝʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʝʨʝʭʦʜʦʤ ʢ ʩʝʪʝʚʳʤ, 

ʤʝʞʦʪʨʘʩʣʝʚʳʤ ʠ ʮʠʬʨʦʚʳʤ ʬʦʨʤʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ, ʮʠʬʨʦ-

ʚʦʡ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʪʙʦʨʘ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʠʥ-

ʚʝʩʪʠʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʫʩʢʦʨʝʥʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘ-

ʙʦʪʦʢ ʦʪ ʠʜʝʠ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʵʪʦ ʩʪʘʥʝʪ 

ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ ʈʌ. 
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ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʆɹʃɸʉʊʀ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋ-

ʈʓ, ʉʇʆʈʊɸ, ʆɹʑɽʉʊɺɽʅʅʓʍ ʅɸʋʂ ʀ ʃʀʅɻɺʀʉʊʀʂʀ 
 

ɸ.ɼ. ɸʚʝʨʯʝʥʢʦ, ʩʪʫʜʝʥʪ, ʖ.ɺ. ɺʘʡʥʠʣʦʚʠʯ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

(ʄʆʋ ɺʆ çɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʄʦʛʠʣʝʚ) 

ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑʀʍ ʇʆɼʍʆɼʆɺ ʂ ʈɸɿʈɸɹʆʊʂɽ ʉʀʉʊɽʄ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʆʎɽʅʂʀ ʄʋɿʓʂɸʃʔʅʆɻʆ ʀʉʇʆʃʅɽ-

ʅʀʗ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʤʫʟʳʢʘ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʩʘʤʦʚʳʨʘʞʘʪʴʩʷ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʦʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʛʜʝ ʦʩʦʙʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʶʱʠʝʩʷ ʥʘ ʤʥʝʥʠʷʭ ʩʘʤʦʛʦ 

ʫʯʠʪʝʣʷ, ʧʦʢʘʟʳʚʘʶʪ ʩʚʦʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʫʜʘʣʝʥʥʦʛʦ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʘʥʥʳʡ ʬʘʢʪ ʬʦʨʤʠʨʫʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʠ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʫʶ ʦʙʨʘʪʥʫʶ  

ʩʚʷʟʴ [1-2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʬʝʨʝ ʘʥʘʣʠʟʘ ʟʚʫʢʘ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ 

ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ Intonia ʠ Tunable, ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʮʠʬʨʦ-

ʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʙʳʩʪʨʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʌʫʨʴʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ, ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʳ ʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʥʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʘʙʦʪʘʶʪ ʩʪʘ-

ʙʠʣʴʥʦ ʠ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʵʪʠ ʩʠʩʪʝʤʳ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʘʥʘʣʠʟʦʤ ʤʥʦʛʦʛʦʣʦʩʥʦʡ ʤʫʟʳʢʠ, 

ʪʘʢʦʡ ʢʘʢ ʧʦʣʠʬʦʥʠʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʩʪʦʨʦʥʥʠʤ ʰʫʤʘʤ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʝ-

ʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʝ ʢʘʢ ʘʨʪʠ-

ʢʫʣʷʮʠʷ, ʜʠʥʘʤʠʢʘ ʠ ʠʥʪʦʥʠʨʦʚʘʥʠʝ [3].  

ʉʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʡʨʦʩʝʪʷʭ, ʪʘʢʠʝ ʢʘʢ Antar-

es Auto-Tune Access ʠ Cantor, ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʫʟʳʢʘʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʨʘʟʙʠʝʥʠʷ 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʯʘʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣ-

ʥʝʥʠʷ. ʕʪʠ ʧʣʘʪʬʦʨʤʳ ʦʪʣʠʯʘʶʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʧʦʷʚʣʝʥʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʪʠʣʝʡ ʠ ʙʝʩʧʣʘʪʥʦʡ ʦʩʥʦʚʦʡ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ Cantor. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʚ ʦʙʰʠʨʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʪʘʩʝʪʘʭ, ʩʣʦʞʥʦʩʪʴʶ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʪʘʢʞʝ ʨʘʙʦʪʦʡ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ ʜʣʷ Antares Auto-Tune Access. 

ʉʠʩʪʝʤʳ ʚʨʦʜʝ Melodyne, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʛʠʙʨʠʜʥʳʝ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʝ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ 
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ʦʙʲʝʜʠʥʷʶʪ ʘʥʘʣʠʟ ʟʚʫʢʘ ʧʦ ʝʛʦ ʯʘʩʪʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʝ, 

ʜʦʧʦʣʥʷʷ ʵʪʦ ʚʩʝ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʠ ʤʥʦ-

ʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʛʣʫ-

ʙʦʢʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʥʝʥʠʷ, ʜʘʚʘʪʴ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʠ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʩʦ ʩʣʦʞʥʳʤʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʘʢʢʫʨʘʪʥʦ ʢʘʣʠʙ-

ʨʠʨʫʷ ʠʭ. ʂ ʤʠʥʫʩʘʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʠ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʷʭ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʠ ʮʝʥʦʚʳʝ ʦʨʠʝʥʪʠʨʳ. 

Yousician ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʚʠʥʫʪʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʛʨʝ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʜʚʠʥʫʪʳʤʠ ʘʣʛʦ-

ʨʠʪʤʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʣʦʜʠʡ ʠ ʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʥʷʝʪ ʟʘʜʘʥʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Yousician ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 

ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʝʪ ʫʧʨʘʞʥʝʥʠʷ ʧʦʜ ʪʝʢʫʱʠʡ ʫʨʦ-

ʚʝʥʴ ʥʘʚʳʢʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʣʘʛʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʫʯʝʙ-

ʥʳʡ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʥʷʪʠʷ ʧʦ ʪʝʭʥʠʢʝ ʠʛʨʳ, ʪʝʦʨʠʠ ʤʫʟʳʢʠ ʠ 

ʨʘʟʫʯʠʚʘʥʠʶ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʦʙʰʠʨʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʣʠʮʝʥʟʠʦʥʥʳʭ ʤʫʟrʢʘʣʴ-

ʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʇʨʠʤʝʯʘʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʛʨʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ 

ʚʠʨʪʫʘʣʴʥʳʝ ʛʨʫʧʧʳ ʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʤʫʟʳʢʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. ʆʜʥʘʢʦ 

ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʦʱʫʪʠʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ-

ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʫʟʳʢʘʣʴʥʳʡ ʦʪʨʳʚʦʢ ʩ ʤʥʦʛʦʛʦʣʦʩʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʩʣʦʞʥʳʤ ʨʠʪʤʠʯʝʩʢʠʤ ʨʠʩʫʥʢʦʤ. ɹʠʙʣʠʦʪʝʢʘ ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʘ ʠʟ-

ʟʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʧʨʘʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʫʯʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. ʊʘʢʞʝ ʧʨʠʣʦʞʝʥʠʝ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ, ʯʪʦ ʤʝʰʘʝʪ 

ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʣʶʜʝʡ ʫʯʠʪʴʩʷ ʤʫʟʳʢʝ ʩ ʥʫʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

Simply Piano ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʥʘ ʙʳʩʪʨʦʤ ʦʩʚʦʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠʛʨʳ ʥʘ ʬʦʨʪʝʧʠʘʥʦ, ʠʟ ʣʠʥʝʡʢʠ 

ʧʨʠʣʦʞʝʥʠʡ JoyTunes, ʢʫʜʘ ʪʘʢʞʝ ʚʭʦʜʷʪ ʢʫʜʘ ʪʘʢʞʝ ʚʭʦʜʷʪ Simply Guitar, 

Simply Sing ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʫʟʳʢʝ. ɺʩʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʦʙʱʫʶ ʪʝʭʥʦʣʦʛʠʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʘ, ʩʧʦʩʦʙʥʫʶ 

ʦʪʣʠʯʠʪʴ ʘʢʫʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʦʪ ʮʠʬʨʦʚʦʛʦ. ʃʠʥʝʡʢʘ ʧʨʠʣʦʞʝʥʠʡ Simply 

ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ ʪʝʤ, ʯʪʦ ʫʞʝ ʩ ʧʝʨʚʦʛʦ ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʠʛʨʘʪʴ 

ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʣʘʪʬʦʨʤʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠ-

ʩʪʝʤʫ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʦʥʘ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʝʪ ʥʝʪʦʯʥʦʩʪʠ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʢʦʥʢʨʝʪʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʚʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘ-

ʞʝʨʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʫʢ. ʆʩʥʦʚʦʡ Simply, ʢʘʢ ʠ ʫ Yousician, ʷʚʣʷ-

ʝʪʩʷ ʘʜʘʧʪʠʚʥʳʡ ʨʝʧʝʨʪʫʘʨ, ʢʦʪʦʨʳʡ ʧʦʜʙʠʨʘʝʪ ʧʴʝʩʳ ʩʦʦʪʚʝʪʩʚʫʶʱʠʝ ʫʨʦʚʥʶ 

ʠʩʧʦʣʥʠʪʝʣʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ, ʟʜʝʩʴ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʜʚʠʥʫʪʘʷ ʩʠʩʪʝ-

ʤʘ ʘʥʘʣʠʟʘ ʧʦʣʠʬʦʥʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʝʪʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʘʨʪʠʠ ʨʘʟʥʳʭ 

ʛʦʣʦʩʦʚ, ʚʳʷʚʣʷʷ ʦʰʠʙʢʠ. ɹʦʣʴʰʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʤʛʥʦʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʦʰʠʙʢʠ ʚ ʨʠʪʤʝ, ʥʦ-

ʪʘʭ ʠʣʠ ʘʧʧʣʠʢʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʠ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠ ʥʝʜʦʩʪʘʪʢʠ, 



205 

ʘ ʠʤʝʥʥʦ, ʘʣʛʦʨʠʪʤʳ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʳ ʯʝʪʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʪʝʭ-

ʥʠʢʠ ʟʚʫʢʦʠʟʚʣʝʯʝʥʠʷ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʶʘʥʩʳ, ʥʝʜʦʩʪʘʪʦʢ ʚʥʠʤʘʥʠʷ ʢ ʪʝʦ-

ʨʠʠ ʤʫʟʳʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʠʩʪʦʤʫ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʥʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʠ ʫ Yousician, ʟʜʝʩʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʦʣʴʢʦ ʧʣʘʪʥʳʡ ʬʦʨʤʘʪ 

ʦʙʫʯʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʝɦ-

ʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʠʩʧʦʣʥʠʪʝʣʷ ʠ ʩʣʘʙʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʪʝʦʨʠʝʡ ʤʫʟʳʢʠ. ʉʪʦʠʪ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʘʥʘʣʦʛʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʧʝʮʠʬʠʢʫ 

ʉʅɻ-ʢʦʤʴʶʥʠʪʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʚʝʢʪʦʨʦʚ. ʇʝʨʚʳʤ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʛʠʙʨʠʜʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ ʩ ʘʜʘʧʪʠʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝʡʨʦʩʝʪʝ-

ʚʳʭ ʘʨʭʠʪʝʢʪʫʨ. ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʳʩʪʫʧʘʝʪ ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥ-

ʥʭr ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʠ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʠʩʧʦʣʥʠʪʝʣʷ. ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜ ʘʢʫʩʪʠʯʝ-

ʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʏʝʪʚʝʨʪʳʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

ʦʮʝʥʠʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʤʘʩʪʝʨ-

ʩʪʚʘ, ʥʦ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʛʨʝʩʩʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʳʥʝʰʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʣ-

ʛʦʨʠʪʤ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʚ ʦʮʝʥʢʝ ʠ ʘʥʘʣʠʟʝ ʟʚʫʢʦʚʦʛʦ ʩʠʛ-

ʥʘʣʘ, ʤʝʭʘʥʠʟʤʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʪʝʦʨʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʠʤʝʥʴʰʠʤʠ ʫʩʠʣʠʷʤʠ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ)  

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀɽ TELEGRAM-ʂɸʅɸʃʆɺ ɺ ʄɽɼʀɸʇʈʆ-

ʉʊʈɸʅʉʊɺɽ: ʈʆʃʔ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʆɹʑɽʉʊɺɽʅʅʆɻʆ ʄʅɽ-

ʅʀʗ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʝʜʠʘ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʩʪʨʦʝʥʠʡ, ʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʨʥʝʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝ-

ʥʠʣʦ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʦʩʥʦʚʥʳʤʠ ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʥʦʚʦʩʪʝʡ ʙʳʣʠ ʧʝʯʘʪʥʘʷ ʧʨʝʩʩʘ, ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʝ, ʪʦ ʩʝʛʦʜʥʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ. 

ɺ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʧʣʦʱʘʜʦʢ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʤʝʩʩʝʥʜʞʝʨ Telegram [1], ʢʦʪʦʨʳʡ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʟʥʘʯʠʤʳʡ 

ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʤʦʣʦʜʸʞʠ. ʇʦ 

ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2], ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 

ʩʝʛʦʜʥʷ ʧʦʣʫʯʘʝʪ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʥʦʚʦʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʥʥʦ ʠʟ Telegram-

ʢʘʥʘʣʦʚ, ʧʨʝʜʧʦʯʠʪʘʷ ʠʭ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʣʘʛʦ-

ʜʘʨʷ ʫʜʦʙʩʪʚʫ, ʩʢʦʨʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʥʦʚʦʩʪʝʡ ʠ ʤʥʦʛʦʦʙʨʘʟʠʶ ʬʦʨʤʘʪʦʚ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʯʘʪʥʦʡ ʧʨʝʩʩʳ, ʨʘʜʠʦ ʠʣʠ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʘʥʘʣʳ ʚ  

Telegram [3] ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʛʥʦʚʝʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʪʦ, ʚʠʜʝʦ, ʘʫʜʠʦ ʠ ʪʝʢʩʪ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʤʝʥʴʰʠʭ 

ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʦ ʮʝʥʟʫʨʠʨʦʚʘʥʠʶ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʣʘʶʪ Telegram ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʠ ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʝʩʪʢʠ ʜʥʷ (agenda-setting theory), ʩʨʝʜ-

ʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥ-

ʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠʤ ʧʦʜʙʦʨʦʤ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʥʠ ʦʩʚʝʱʘʶʪ. ɺʧʦ-

ʩʣʝʜʩʪʚʠʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪ ʬʨʝʡʤʠʥʛʘ (framing effect), ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘ-

ʝʪ ʵʪʫ ʠʜʝʶ, ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚʳʙʦʨ ʪʝʤʳ, ʥʦ ʠ ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʘʫʜʠʪʦʨʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ Telegram ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ: ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʢʘʥʘʣʦʚ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʶʪ, ʢʘ-

ʢʘʷ ʥʦʚʦʩʪʴ ʙʫʜʝʪ ʧʦʜʘʥʘ ʢʘʢ çʚʘʞʥʘʷè, ʥʦ ʠ ʟʘʜʘʶʪ ʪʦʥ ʝʸ ʚʦʩʧʨʠʷʪʠʷ. ʅʘʧʨʠ-

ʤʝʨ, ʨʝʟʢʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʟʘʛʦʣʦʚʦʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʦʢʘʮʠʦʥʥʦʡ ʬʦʪʦʛʨʘ-

ʬʠʝʡ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʪʨʝʚʦʛʫ ʠʣʠ ʚʦʟʤʫʱʝʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʥʝʡʪʨʘʣʴʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʪʦʛʦ ʞʝ ʩʦʙʳʪʠʷ ʩʦʟʜʘʸʪ ʦʱʫʱʝʥʠʝ çʦʙʳʜʝʥʥʦʩʪʠè. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, Telegram-ʢʘʥʘʣʳ ʬʦʨʤʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʝʩʪʢʫ, ʥʦ ʠ ʨʘʤʢʫ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʦʮʝʥʢʠ ʘʫʜʠ-

ʪʦʨʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʛʠʙʢʦʩʪʠ ʬʦʨʤʘʪʘ ʠ ʩʪʠʣʷ, Telegram-ʢʘʥʘʣʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ 

ʵʪʠ ʧʨʠʥʮʠʧʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʥʦʚʦʩʪʴ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʘʢʫʨʩʘʭ ï ʦʪ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʘʫʜʠʪʦʨʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʫʩʣʦʚʣʝʥ 
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ʢʘʢ ʞʝʣʘʥʠʝʤ ʫʜʝʨʞʘʪʴ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʝʡ, ʪʘʢ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʦʚʝʩʪʢʫ, ʚʳʛʦʜʥʫʶ ʩʦʟʜʘʪʝʣʷʤ ʢʘʥʘʣʦʚ. 

ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ Telegram ʩʦʧʨʷ-

ʞʝʥʘ ʩ ʨʠʩʢʦʤ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʦʛʦʡ ʨʝ-

ʜʘʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʦʥʠʤʥʦʛʦ ʚʝʜʝʥʠʷ ʢʘʥʘʣʦʚ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʠ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʦʞʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʚʣʠʷʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʚʝʜʫʱʠʝ 

ʥʦʚʦʩʪʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ [4] ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ Telegram-ʢʘʥʘʣʘ: 

1. çMashè ï ʦʢʦʣʦ 3,3 ʤʠʣʣʠʦʥʘ ʧʦʜʧʠʩʯʠʢʦʚ. ʂʘʥʘʣ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ 

ʢʘʢ ʦʧʝʨʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʥʦʚʦʩʪʝʡ ʠ ʵʢʩʢʣʶʟʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʜʝʣʷʷʩʴ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ ʠ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦ- 

ʠ ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʩ ʤʝʩʪʘ ʩʦʙʳʪʠʡ. 

2. çʊʦʧʦʨ Liveè ï ʙʦʣʝʝ 4 ʤʠʣʣʠʦʥʦʚ ʧʦʜʧʠʩʯʠʢʦʚ. ʀʟʚʝʩʪʝʥ ʧʫʙʣʠʢʘʮʠʷ-

ʤʠ çʙʝʟ ʮʝʥʟʫʨʳè, ʯʘʩʪʦ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʠʣʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʦʥʪʝʥʪʘ ʠ ʫʩʠʣʝʥʠʶ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʯʝʨʝʟ ʨʝʧʦʩʪʳ ʚ ʜʨʫʛʠʭ 

ʢʘʥʘʣʘʭ. 

3. çʇʨʷʤʦʡ ʕʬʠʨ Å ʅʦʚʦʩʪʠè ï ʙʦʣʝʝ 5 ʤʠʣʣʠʦʥʦʚ ʧʦʜʧʠʩʯʠʢʦʚ. ʕʪʦʪ ʢʘ-

ʥʘʣ ʘʛʨʝʛʠʨʫʝʪ ʥʦʚʦʩʪʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʝʨʘʪʠʚʥʦʝ ʠ 

ʢʦʤʧʣʝʢʩʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʦʙʳʪʠʡ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

4. çReadovkaè ï ʦʢʦʣʦ 2,5 ʤʠʣʣʠʦʥʘ ʧʦʜʧʠʩʯʠʢʦʚ. ʀʟʥʘʯʘʣʴʥʦ ʨʝʛʠʦʥʘʣʴ-

ʥʦʝ ʉʄʀ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʚʰʝʝʩʷ ʚ ʚʣʠʷʪʝʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʢʘʥʘʣ ʩ ʘʢʮʝʥ-

ʪʦʤ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʘʥʘʣʠʪʠʢʫ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ 

ʜʠʩʢʫʩʩʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ʆʙʱʠʤʠ ʯʝʨʪʘʤʠ ʵʪʠʭ ʢʘʥʘʣʦʚ ʷʚʣʷʶʪʩʷ: 

- ʚʳʩʦʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʡ, ʩʦʟʜʘʶʱʘʷ ʵʬʬʝʢʪ çʧʝʨʚʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘè; 

- ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʧʦʜʘʯʘ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʩʳʱʝʥʥʦʝ ʚʠʟʫʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʝ; 

- ʘʢʮʝʥʪ ʥʘ ʵʢʩʢʣʶʟʠʚʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʢʦʥʪʝʥʪʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʜʦʚʝ-

ʨʠʝ ʘʫʜʠʪʦʨʠʠ; 

- ʤʘʩʰʪʘʙʥʳʡ ʦʭʚʘʪ ʟʘ ʩʯʸʪ ʘʢʪʠʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʝʧʦʩʪʦʚ ʚ ʜʨʫ-

ʛʠʭ ʤʝʜʠʘʨʝʩʫʨʩʘʭ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʣʦʩʴ ʚʳʷʚʠʪʴ ʯʘʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Telegram ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʩʪʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ, ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʘʥʘʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʉʄʀ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ ʢʨʠʪʠʯʝʩʢʠ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʫʙʣʠʢʫʝʤʳʡ ʢʦʥʪʝʥʪ. ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 30 ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 60 ʣʝʪ. ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʣʠ ʩʪʫʜʝʥʪʳ ʠ ʤʦ-

ʣʦʜʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʮʠʬʨʦʚʳʝ ʤʝʜʠʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. ʊʘʢʦʡ ʩʦʩʪʘʚ ʚʳʙʦʨʢʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʘʫʜʠʪʦʨʠʠ, ʥʘʠʙʦʣʝʝ 

ʚʦʚʣʝʯʸʥʥʦʡ ʚ ʮʠʬʨʦʚʦʝ ʤʝʜʠʘʧʦʪʨʝʙʣʝʥʠʝ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ Telegram: ʙʦʣʝʝ 80% ʦʪ-

ʢʨʳʚʘʶʪ ʧʨʠʣʦʞʝʥʠʝ ʩʚʳʰʝ ʜʝʩʷʪʠ ʨʘʟ ʚ ʜʝʥʴ, ʘ ʦʢʦʣʦ 65% ʧʨʦʚʦʜʷʪ ʚ ʥʸʤ ʙʦ-

ʣʝʝ 90 ʤʠʥʫʪ ʝʞʝʜʥʝʚʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʧʦʜʧʠʩʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʨʫʧʥʳʝ 

ʥʦʚʦʩʪʥʳʝ ʢʘʥʘʣʳ. ʇʨʠ ʵʪʦʤ ʣʠʰʴ 10% ʦʧʨʦʰʝʥʥʳʭ ʚʩʝʛʜʘ ʧʨʦʚʝʨʷʶʪ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, 70% ʜʝʣʘʶʪ ʵʪʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ, ʘ ʦʢʦʣʦ 20% ʧʦʣʥʦ-

ʩʪʴʶ ʜʦʚʝʨʷʶʪ ʧʦʣʫʯʘʝʤʦʤʫ ʢʦʥʪʝʥʪʫ. ɹʦʣʝʝ 60% ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʥʝʜʦʩʪʦʚʝʨ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʦʜʥʘʢʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚʦʩʧʨʠʷʪʠʷ ʥʦʚʦʩʪʝʡ ʦʩʪʘʸʪʩʷ 

ʚʠʟʫʘʣʴʥʳʡ ʨʷʜ ï ʬʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʳʩʦʢʦʡ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʜʦʚʝʨʠʠ ʘʫʜʠʪʦʨʠʠ ʢ Telegram ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʫʨʦʚʥʝ ʤʝʜʠʘʛʨʘʤʦʪʥʦʩʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢʠ ʜʝʟʠʥʬʦʨʤʘʮʠʠ. 
 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ: ʘ) ʯʘʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Telegram;  

ʙ) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Telegram; ʚ) ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ ʚ 

Telegram-ʢʘʥʘʣʘʭ; ʛ) ʢʦʥʪʝʥʪʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ; ʜ) ʦʧʳʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ; ʝ) ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʠ; ʞ) ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʚʦʩʧʨʠʷʪʠʝ ʥʦʚʦʩʪʠ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ Telegram-ʢʘʥʘʣʳ ʧʨʦʯʥʦ ʫʪʚʝʨʜʠʣʠʩʴ 

ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʈʦʩʩʠʠ, ʚʳʩʪʫʧʘʷ ʥʝ ʧʨʦʩʪʦ ʘʣʴʪʝʨʥʘʪʠʚʦʡ, ʘ ʧʦʣʥʦʮʝʥ-

ʥʤrʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʉʄʀ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʚʪʦʨʦʤ ʦʧʨʦʩ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴ-
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ʰʘʷ ʯʘʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ Telegram ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʩʪʝʡ, 

ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʸʪʩʷ ʥʠʟʢʠʤ, ʘ ʚʠʟʫ-

ʘʣʴʥʳʡ ʨʷʜ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚʦʩʧʨʠʷʪʠʷ. ʋʥʠʢʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʘʥʘʣʦʚ ʦʧʝʨʘʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʭʦʜʠʪʴ ʮʝʥʟʫʨʥʳʝ ʙʘʨʴʝʨʳ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʦʨʤʘʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝ-

ʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʪʦ ʩʦʟʜʘʸʪ ʨʠʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʤʘʥʠʧʫʣʷʮʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ çʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʫʟʳʨʝʡè, ʯʪʦ ʤʦʞʝʪ 

ʠʩʢʘʞʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʨʝʘʣʴʥʦʩʪʠ ʘʫʜʠʪʦʨʠʝʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞ-

ʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʤʝʜʠʘʛʨʘʤʦʪʥʦʩʪʠ ï ʫʤʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ 

ʠʩʪʦʯʥʠʢʠ, ʨʘʟʣʠʯʘʪʴ ʬʘʢʪʳ ʠ ʤʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʠʟʥʘʢʠ ʬʝʡʢʦ-

ʚʳʭ ʥʦʚʦʩʪʝʡ. ʊʦʣʴʢʦ ʩʦʯʝʪʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʪʬʦʨʤʳ ʠ ʩʦ-

ʟʥʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʘʫʜʠʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʝ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʨʘʟʚʠʪʠʶ ʟʜʦʨʦʚʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʠʘʣʦʛʘ ʠ ʫʢʨʝʧʣʝʥʠʶ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ʈʆʃʔ ʂɸʌɽɼʈʓ ɻʋʄɸʅʀʊɸʈʅʓʍ ʅɸʋʂ ʉʌ ʄʕʀ  

ɺ ʋɺɽʂʆɺɽʏɽʅʀʀ ʇɸʄʗʊʀ ʇʆʄɽʑʀʂɸ ɸ.ʅ. ʇʆʇʆɺɸ 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʜʚʦʨʷʥʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʧʦ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʤʫ ʨʘʟ-

ʚʠʪʠʶ ʨʦʩʩʠʡʩʢʦʡ ʜʝʨʝʚʥʠ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʍʍ ʚ., ʝʸ ʠʜʝʘʣʳ ʩʣʫʞʝʥʠʷ 

ʥʘʨʦʜʫ ʟʘʩʣʫʞʠʚʘʶʪ ʩʝʨʴʸʟʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʜʦʙʨʦʡ ʧʘʤʷʪʠ ʧʦʪʦʤʢʦʚ. 

 ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʧʦʜʚʠʞʥʠʯʝʩʢʦʡ ʧʨʦ-

ʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʜʥʦʛʦ ʟʝʤʩʢʦʛʦ ʜʝʷʪʝʣʷ ʉʤʦʣʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʠ, 

ʧʦʞʘʣʫʡ, ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʟʝʤʩʢʦʡ ʜʚʦʨʷʥʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ 

ʥʘʯʘʣʘ ʍʍ ʚ. ï ʧʦʤʝʱʠʢʘ ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʦʣʘʝʚʠʯʘ ʇʦʧʦʚʘ. ɽʛʦ ʠʤʷ ʙʳʣʦ ʩʪʝʨ-

ʪʦ ʠʟ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʠ ʣʠʰʴ ʥʝʜʘʚʥʦ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʦ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʝ ʢʨʘʝʚʝʜʦʚ. 

ʆʜʠʥ ʠʟ ʥʠʭ, ʧʨʦʬʝʩʩʦʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ɸ.ʀ. ɺʣʘʩʝʥʢʦʚ 

ʥʘʧʠʰʝʪ: çʄʳ, ʧʨʠʰʝʜʰʠʝ ʠʟ ʜʦʚʦʝʥʥʳʭ ʣʝʪ, ʞʠʣʠ ʚ ʜʨʝʤʫʯʝʤ ʥʝʚʝʜʝʥʴʠ ʦ 

ʜʚʦʨʷʥʩʪʚʝ ʠ ʜʚʦʨʷʥʩʢʦʡ ʢʫʣʴʪʫʨʝ. ʇʫʰʢʠʥ, ʃʝʨʤʦʥʪʦʚ, ʅʝʢʨʘʩʦʚ, ʃ. ʊʦʣʩʪʦʡ 

ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘʤ ʩʯʘʩʪʣʠʚʳʤʠ ʩʣʫʯʘʡʥʦʩʪʷʤʠ, ʣʶʜʴʤʠ, ʯʫʪʴ ʣʠ ʥʝ ʩ ʜʝʪʩʪʚʘ 

ʦʪʢʦʣʦʚʰʠʤʠʩʷ ʦʪ ʩʚʦʝʛʦ ʨʦʜʘ. ʉʘʤʦ ʞʝ ʜʚʦʨʷʥʩʪʚʦ ʢʘʟʘʣʦʩʴ ʯʝʤ-ʪʦ ʧʦʟʦʨʥʳʤ, 

ʫʱʝʨʙʥʳʤ, ʩʦʮʠʘʣʴʥʦ-ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ. ʗ ʙʳʣ ʢʨʘʡʥʝ ʫʜʠʚʣʝʥ, ʦʙʝʩʢʫʨʘʞʝʥ, 

ʢʦʛʜʘ, ʧʦʩʪʫʧʠʚ ʚ 1943 ʛʦʜʫ ʚ ʉʦʙʦʣʝʚʩʢʦʝ ʧʝʜʫʯʠʣʠʱʝ, ʫʟʥʘʣ ʦʪ ʩʦʢʫʨʩʥʠʢʘ, 



210 

ʤʝʩʪʥʦʛʦ ʞʠʪʝʣʷ ɾʦʨʢʠ ʉʠʣʢʠʥʘ, ʯʪʦ ʫʯʠʣʠʱʝ ʵʪʦ ʦʩʥʦʚʘʣ, ʧʦʩʪʨʦʠʣ ʥʘ ʩʚʦʠ 

ʩʨʝʜʩʪʚʘ ʧʦʤʝʱʠʢ ʇʦʧʦʚè [1, ʩ.3]. ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʫʚʝʢʦʚʝʯʝʥʠʠ ʧʘʤʷʪʠ 

ʧʦʤʝʱʠʢʘ ʇʦʧʦʚʘ ʩʳʛʨʘʣ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʠ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠ-

ʪʘʨʥʳʭ ʥʘʫʢ ʉʌ ʄʕʀ, ï ʦ ʯʝʤ ʪʘʢʞʝ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ. 

ɸ.ʅ. ʇʦʧʦʚ (12.03.1840ï20.05.1910) ʨʦʜʠʣʩʷ ʚ ʇʝʪʝʨʙʫʨʛʝ, ʟʘʢʦʥʯʠʣ ʇʝ-

ʪʝʨʙʫʨʛʩʢʠʡ ʢʘʜʝʪʩʢʠʡ ʢʦʨʧʫʩ ʠ ɸʢʘʜʝʤʠʶ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ. ʆʪʢʘʟʘʚʰʠʩʴ 

ʦʪ ʚʦʝʥʥʦʡ ʢʘʨʴʝʨʳ, ɸ.ʅ. ʚ 1863 ʛ. ʚʳʭʦʜʠʪ ʚ ʦʪʩʪʘʚʢʫ, ʫʝʟʞʘʝʪ ʚ ʩʚʦʝ ʨʦʜʦʚʦʝ 

ʠʤʝʥʠʝ ʄʘʣʝʯʢʠʥʦ ʏʝʨʝʧʦʚʝʮʢʦʛʦ ʫʝʟʜʘ ʅʦʚʛʦʨʦʜʩʢʦʡ ʛʫʙʝʨʥʠʠ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʜʘʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 1865 ʛ. ʇʦʧʦʚ ʠʟʙʠʨʘʝʪʩʷ ʛʣʘʩʥʳʤ 

ʫʝʟʜʥʦʛʦ ʟʝʤʩʢʦʛʦ ʩʦʙʨʘʥʠʷ ʠ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʫʝʟʜʥʦʡ ʟʝʤʩʢʦʡ ʫʧʨʘʚʳ. ɺ 1873 ʛ. 

ʦʥ ʫʞʝ ʧʨʝʜʩʝʜʘʪʝʣʴ ʛʫʙʝʨʥʩʢʦʡ ʫʧʨʘʚʳ, ʜʚʘʞʜʳ ʧʝʨʝʠʟʙʠʨʘʝʪʩʷ ʥʘ ʦʯʝʨʝʜʥʦʡ 

ʩʨʦʢ, ʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʝʤʩʢʦʛʦ ʜʝʷʪʝʣʷ ʙʳʩʪʨʦ ʨʘʩʪʝʪ. ɻʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ɸ.ʅ. ʫʜʝʣʷʝʪ ʨʘʟʚʠʪʠʶ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ 

ʩʝʣʴʩʢʠʭ ʫʯʠʣʠʱ (ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʴʯʠʢʦʚ, ʥʦ ʠ ʜʣʷ ʜʝʚʦʯʝʢ), ʧʦʜʛʦʪʦʚʢʝ ʫʯʠ-

ʪʝʣʴʩʢʠʭ ʢʘʜʨʦʚ ʜʣʷ ʩʝʣʴʩʢʠʭ ʰʢʦʣ. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʫʙʠʡʩʪʚʘ ʥʘʨʦʜʦʚʦʣʴʮʘʤʠ ɸʣʝʢʩʘʥʜʨʘ II, ʚ ʦʙʩʪʘʥʦʚʢʝ ʫʩʠ-

ʣʠʚʰʝʡʩʷ ʨʝʘʢʮʠʠ ʫ ʇʦʧʦʚʘ ʦʩʣʦʞʥʠʣʠʩʴ ʦʪʥʦʰʝʥʠʷ ʩ ʥʦʚʛʦʨʦʜʩʢʠʤ ʛʫʙʝʨʥʘ-

ʪʦʨʦʤ, ʢʦʪʦʨʦʤʫ ʜʘʚʥʦ ʥʝ ʥʨʘʚʠʣʩʷ ʜʝʤʦʢʨʘʪʠʟʤ ʧʨʝʜʩʝʜʘʪʝʣʷ ʛʫʙʝʨʥʩʢʦʡ 

ʫʧʨʘʚʳ, ʝʛʦ ʙʣʘʛʦʚʦʣʝʥʠʝ ʢ ʣʠʮʘʤ, ʚʳʩʣʘʥʥʳʤ ʚʣʘʩʪʷʤʠ ʚ ʅʦʚʛʦʨʦʜʩʢʠʡ ʢʨʘʡ. 

ʇʦ ʧʨʠʯʠʥʝ çʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷè, ʚ 1882 ʛ. ʇʦʧʦʚ ʦʩʪʘʚʣʷʝʪ ʩʚʦʶ 

ʜʦʣʞʥʦʩʪʴ ʠ ʧʝʨʝʝʟʞʘʝʪ ʚ ʉʤʦʣʝʥʩʢʫʶ ʛʫʙʝʨʥʠʶ, ʛʜʝ ʧʦʩʣʝ ʩʤʝʨʪʠ ʪʝʪʠ ɽ.ɸ. 

ʉʪʨʘʭʦʚʦʡ ʧʦʣʫʯʘʝʪ ʥʘʩʣʝʜʩʪʚʦ ï ʠʤʝʥʠʝ ʚ ʩʝʣʴʮʝ ɺʦʨʦʙʴʝʚʦ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʢ ʥʝʤʫ ʩʝʣʦʤ ʉʦʙʦʣʝʚʦ ʠ ʜʝʨʝʚʥʝʡ ʂʫʟʥʝʮʦʚʦ (ʩʝʡʯʘʩ ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ʄʦʥʘ-

ʩʪʳʨʱʠʥʩʢʦʛʦ ʨʘʡʦʥʘ). ʅʘ ʉʤʦʣʝʥʱʠʥʝ ʚʧʣʦʪʴ ʜʦ 1896 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʥʠʤ 

ʩʦʭʨʘʥʷʣʩʷ çʥʝʛʣʘʩʥʳʡ ʥʘʜʟʦʨ ʧʦʣʠʮʠʠè, ʯʪʦ ʥʝ ʤʝʰʘʣʦ   ɸ.ʅ.  ʧʨʦʜʦʣʞʘʪʴ ʘʢ-

ʪʠʚʥʫʶ ʟʝʤʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʝʛʦ ʠʟʙʠʨʘʶʪ ʚ ʛʣʘʩʥʳʝ ʂʨʘʩʥʠʥʩʢʦʛʦ ʫʝʟʜʥʦʛʦ 

ʩʦʙʨʘʥʠʷ, ʚ 1883 ʛ. ï ʚ ʛʣʘʩʥʳʝ ʉʤʦʣʝʥʩʢʦʛʦ ʛʫʙʝʨʥʩʢʦʛʦ ʩʦʙʨʘʥʠʷ, ʛʜʝ ɸ.ʅ. 

ʙʳʩʪʨʦ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʠʚʥʳʭ ʠ ʫʚʘʞʘʝʤʳʭ ʝʛʦ ʯʣʝʥʦʚ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʚʫʭ ʩʨʦʢʦʚ ʚʦʟʛʣʘʚʣʷʝʪ ʨʝʚʠʟʠʦʥʥʫʶ ʢʦʤʠʩʩʠʶ ʛʫʙʝʨʥʩʢʦʛʦ ʩʦʙʨʘʥʠʷ. ʅʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʧʝʨʝʠʟʙʠʨʘʣʩʷ ɸ.ʅ. ʇʦʧʦʚ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʂʨʘʩʥʠʥʩʢʦʡ ʫʝʟʜʥʦʡ 

ʟʝʤʩʢʦʡ ʫʧʨʘʚʳ. ʂʘʢ ʠ ʧʨʝʞʜʝ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʩʪʘʚʘʣʠʩʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʩʚʝʱʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʢʫʣʴʪʫʨʳ ʪʨʫʜʘ, ʙʳʪʘ ʠ ʦʪ-

ʜʳʭʘ ʢʨʝʩʪʴʷʥ. ɸʢʪʠʚʥʳʡ ʟʝʤʝʮ ʇʦʧʦʚ ʩʘʤ ʷʚʣʷʣ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʩʪʦʡ-

ʥʝʡʰʠʡ ʧʨʠʤʝʨ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ. ɺʦʟʣʘʛʘʷ ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ çʤʘʣʳʝ ʜʝʣʘè, ʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʝʩʣʠ ʢʘʞʜʳʡ ʩʜʝʣʘʝʪ ʭʦʪʷ ʙʳ, ʪʦ ʥʝʤʥʦʛʦʝ, 

ʯʪʦ ʚ ʝʛʦ ʩʠʣʘʭ, ï ʦʙʱʝʩʪʚʦ, ʥʘʨʦʜ ʧʦʣʫʯʘʪ ʚʩʝ, ʯʪʦ ʠʤ ʥʫʞʥʦ. ɽʩʣʠ ʨʫʩʩʢʦʤʫ 

ʤʫʞʠʢʫ ʜʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ï ʛʫʤʘʥʠʪʘʨʥʦʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ, 

ï ʧʨʠʦʙʱʠʪʴ ʝʛʦ ʢ ʧʝʨʝʜʦʚʦʡ ʢʫʣʴʪʫʨʝ, ʪʦ ʠʟʤʝʥʷʪʩʷ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʞʠʟʥʠ, ʠ 

ʩʘʤʘ ʞʠʟʥʴ. ɹʳʪʦʚʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʧʨʦʩʚʝʱʝʥʠʝ ʩʨʘʚʥʷʶʪ ʚʩʝ 

ʩʦʩʣʦʚʠʷ ʜʫʭʦʚʥʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦ. ʅʘʜʦ ʣʠʰʴ ʧʦʜʥʷʪʴ ʦʙʱʝʩʪʚʦ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ï ʜʚʦʨʷʥʩʪʚʦ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʢʫʣʴʪʫʨʥʦʝ ʠ ʨʘʟʚʠʪʦʝ ʩʦʩʣʦʚʠʝ, ʥʘ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʵʪʦʡ ʠʜʝʠ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʵʪʫ ʠʜʝʶ ʟʘʢʣʝʡʤʷʪ ʢʘʢ ʦʪ-

ʚʣʝʢʘʶʱʫʶ ʥʘʨʦʜ ʦʪ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʙʦʨʴʙʳ ʠ ʩʝʶʱʫʶ ʠʣʣʶʟʠʠ ʤʠʨʥʦʛʦ ʧʝ-

ʨʝʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʘ. 



211 

ɺ ʩʚʦʝʤ ʠʤʝʥʠʠ ʉʦʙʦʣʝʚʦ ʇʦʧʦʚ ʠ ʝʛʦ ʞʝʥʘ ï ʠʟʚʝʩʪʥʘʷ ʧʝʪʝʨʙʫʨʛʩʢʘʷ 

ʢʥʠʛʦʠʟʜʘʪʝʣʴʥʠʮʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ʇʦʧʦʚʘ ï ʝʱʝ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʦʪʢʨʳ-

ʣʠ ʦʜʥʦʢʣʘʩʩʥʫʶ ʟʝʤʩʢʫʶ ʰʢʦʣʫ. ɿʘʪʝʤ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦʠʣʠ 

ʥʦʚʦʝ ʟʜʘʥʠʝ ʜʣʷ ʜʚʫʭʢʣʘʩʩʥʦʡ ʰʢʦʣʳ, ʘ ʦʜʥʦʢʣʘʩʩʥʫʶ ʧʝʨʝʤʝʩʪʠʣʠ ʚ ʩʦʩʝʜʥʝʝ 

ʂʫʟʥʝʮʦʚʦ. ʅʘ ʜʝʥʴʛʠ ʇʦʧʦʚʳʭ ʙʳʣʘ ʚʳʩʪʨʦʝʥʘ ʠ ʎʠʢʫʥʦʚʩʢʘʷ ʰʢʦʣʘ. ʇʨʠ ʉʦ-

ʙʦʣʝʚʩʢʦʡ ʜʚʫʭʢʣʘʩʩʥʦʡ ʰʢʦʣʝ ʇʦʧʦʚʳ ʦʪʢʨʳʣʠ ʨʝʤʝʩʣʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ 

ʜʚʫʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: ʩʪʦʣʷʨʥʦʝ ʠ ʢʫʟʥʝʯʥʦ-ʩʣʝʩʘʨʥʦʝ ʜʝʣʦ. ɿʜʝʩʴ ʞʝ ʩ 1894 ʛ. 

ʜʝʡʩʪʚʦʚʘʣʠ ʢʫʨʩʳ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʜʣʷ ʫʯʠʪʝʣʝʡ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʰʢʦʣ ʯʝ-

ʪʳʨʝʭ ʫʝʟʜʦʚ. ʅʘ ʜʦʣʞʥʦʩʪʴ ʟʘʚʝʜʫʶʱʝʛʦ ʇʦʧʦʚ ʧʦʜʳʩʢʘʣ ʦʪʣʠʯʥʦʛʦ ʧʝʜʘʛʦʛʘ 

ʅ.ʇ. ʉʪʦʣʧʷʥʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʩʘʤ ʚʝʣ ʦʙʫʯʝʥʠʝ ʧʦ ʩʣʝʩʘʨʥʦʤʫ ʠ ʪʦʢʘʨʥʦʤʫ ʨʝ-

ʤʝʩʣʘʤ ʠ ʦʯʝʥʴ ʩʢʦʨʦ ʩʜʝʣʘʣ ʢʫʨʩʳ ʦʙʨʘʟʮʦʚʳʤʠ. ʇʦʟʞʝ ʢʫʨʩʳ ʧʝʨʝʨʦʩʣʠ ʚ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʤʝʩʣʝʥʥʦʝ ʫʯʠʣʠʱʝ ʩ ʪʨʝʤʷ ʦʪʜʝʣʝʥʠʷʤʠ ï ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ, 

ʩʪʦʣʷʨʥʳʤ, ʩʣʝʩʘʨʥʳʤ. ʆʙʨʘʟʮʦʚʦʡ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʠ ʉʦʙʦʣʝʚʩʢʘʷ ʰʢʦʣʘ. ʇʨʠ 

ʥʝʡ ʙʳʣʠ ʙʦʣʴʰʦʡ ʦʛʦʨʦʜ, ʩʘʜ, ʫʯʝʙʥʘʷ ʧʘʩʝʢʘ, ʩʣʫʞʠʚʰʠʝ ʠʜʝʝ ʩʚʷʟʠ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʛʨʘʤʦʪʥʦʤʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʤʫ ʪʨʫʜʫ. ɹʣʘʛʦʜʘʨʷ ʫʯʝʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʢʫʣʴʪʫʨʘ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʦʛʦʨʦʜʥʠ-

ʯʝʩʪʚʘ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʩʨʝʜʠ ʦʢʨʝʩʪʥʳʭ ʢʨʝʩʪʴʷʥ. ʇʦʚʳʰʝʥʠʶ ʢʫʣʴʪʫʨʳ 

ʟʝʤʣʝʜʝʣʠʷ ʧʦʤʦʛʘʣʘ ʠ ʦʪʢʨʳʪʘʷ ʚ 1899 ʛ. ʆ.ʅ. ʇʦʧʦʚʦʡ ʙʝʩʧʣʘʪʥʘʷ ʥʘʨʦʜʥʘʷ 

ʯʠʪʘʣʴʥʷ: ʧʦʤʠʤʦ ʢʥʠʛ, ʪʘʤ ʙʳʣʠ ʛʘʟʝʪʳ, ʞʫʨʥʘʣʳ, ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʚʰʠʝ ʧʝʨʝ-

ʜʦʚʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ. 

ɺ ʩʚʦʝʤ ʠʤʝʥʠʠ ɸ.ʅ. ʇʦʧʦʚ ʦʨʛʘʥʠʟʦʚʘʣ ʥʘʨʦʜʥʳʡ ʪʝʘʪʨ, ʢʦʪʦʨʳʡ ʜʝʡ-

ʩʪʚʦʚʘʣ ʚ ʉʦʙʦʣʝʚʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʴ ʣʝʪ. ʊʝʘʪʨ ʠʤʝʣ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ, ʚʳ-

ʩʪʨʦʝʥʥʦʝ ʥʘ ʩʨʝʜʩʪʚʘ ʇʦʧʦʚʳʭ. ʆ ʝʛʦ ʨʘʙʦʪʝ ʨʝʛʫʣʷʨʥʦ ʧʠʩʘʣ çʉʤʦʣʝʥʩʢʠʡ 

ʚʝʩʪʥʠʢè. ɺ ʧʦʩʪʘʥʦʚʢʝ ʩʧʝʢʪʘʢʣʝʡ ʫʯʘʩʪʚʦʚʘʣʠ ʠ ʤʝʩʪʥʳʝ ʜʚʦʨʷʥʝ, ʠ ʩʝʣʴʩʢʘʷ 

ʠʥʪʝʣʣʠʛʝʥʮʠʷ, ʠ ʫʯʝʥʠʢʠ. ɽʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ, ʧʦ ʧʨʠʛʣʘʰʝʥʠʶ ʇʦʧʦʚʳʭ, ʧʨʠ-

ʝʟʞʘʣʠ ʚʳʩʪʫʧʘʪʴ ʠ ʠʟʚʝʩʪʥʳʝ ʘʨʪʠʩʪʳ, ʥʘʧʨʠʤʝʨ ʄ.ʄ. ʊʘʨʭʘʥʦʚ ʠ ʝʛʦ ʙʨʘʪ. 

ɻʦʩʪʝʤ ʇʦʧʦʚʘ ʙʳʚʘʣ ʭʫʜʦʞʥʠʢ ʂ.ɸ. ʂʦʨʦʚʠʥ, ʢʦʪʦʨʳʡ, ʢʩʪʘʪʠ, ʤʘʩʪʝʨʩʢʠ 

ʥʘʧʠʩʘʣ ʚ ʉʦʙʦʣʝʚʝ ʜʝʢʦʨʘʮʠʶ ʢ ʧʴʝʩʝ çʀʚʘʥ ɻʨʦʟʥʳʡè. 

ʆʪʥʦʰʝʥʠʝ ʢ ʤʫʞʠʢʫ, ʢ ʨʫʩʩʢʦʤʫ ʥʘʨʦʜʫ ʩʙʣʠʞʘʣʦ ʇʦʧʦʚʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ, ʧʨʝʩʣʝʜʫʝʤʳʤʠ ʚʣʘʩʪʷʤʠ. ɺ ʝʛʦ ʠʤʝʥʠʠ 

ʦʢʦʣʦ ʚʦʩʴʤʠ ʣʝʪ ʧʨʦʞʠʣ ʧʫʙʣʠʮʠʩʪ ʅ.ɺ. ʐʝʣʛʫʥʦʚ, ʥʘʧʠʩʘʚʰʠʡ ʟʜʝʩʴ ʪʨʠ 

ʮʠʢʣʘ ʦʯʝʨʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʐʝʣʛʫʥʦʚ ʚʳʚʝʣ ʚ çʇʝʨʝʭʦʜ-

ʥʳʭ ʭʘʨʘʢʪʝʨʘʭè ʧʦʜ ʠʥʜʝʢʩʦʤ ʂ. çʦʤʫʞʠʯʠʚʰʝʛʦʩʷ ʙʘʨʠʥʘè ɸ.ʅ. ʇʦʧʦʚʘ. ʅʝ-

ʢʦʪʦʨʦʝ ʚʨʝʤʷ ʞʠʣʘ ʚ ʠʤʝʥʠʠ ʇʦʧʦʚʘ ʠʟʚʝʩʪʥʘʷ ʧʠʩʘʪʝʣʴʥʠʮʘ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʠʮʘ ʄ.ʂ. ʎʝʙʨʠʢʦʚʘ.  

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʢʦʛʜʘ ʥʘʯʘʣʠʩʴ ʚʳʙʦʨʳ ʚ I ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɼʫʤʫ, 

ʠʤʷ ʇʦʧʦʚʘ ʢʘʢ ʢʘʥʜʠʜʘʪʘ ʙʳʣʦ ʥʘʟʚʘʥʦ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ. ɺ ʯʠʩʣʝ ʰʝʩʪʠ ʜʝʧʫ-

ʪʘʪʦʚ ʦʪ ʉʤʦʣʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʦʥ ʠʟʙʠʨʘʝʪʩʷ ʚ ɼʫʤʫ. ʂʦʛʜʘ ʞʝ 9.07.1906 ʛ. ʪʘ 

ʙʳʣʘ ʨʘʩʧʫʱʝʥʘ ʮʘʨʝʤ, ʯʘʩʪʴ ʜʝʧʫʪʘʪʦʚ ʩʦʙʨʘʣʘʩʴ ʚ ɺʳʙʦʨʛʝ ʠ ʧʦʜʛʦʪʦʚʠʣʘ 

ɺʦʟʟʚʘʥʠʝ ʢ ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠ ʩ ʧʨʦʪʝʩʪʦʤ ʧʨʦʪʠʚ ʨʦʩʧʫʩʢʘ ɼʫʤʳ. ɺʦʟʟʚʘʥʠʝ 

ʧʦʜʧʠʩʘʣʠ 169 ʜʝʧʫʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ï ɸ.ʅ. ʇʦʧʦʚ. çɺʳʙʦʨʞʮʳè ʧʦʜʚʝʨʛʣʠʩʴ 

ʧʨʝʩʣʝʜʦʚʘʥʠʷʤ ʚʣʘʩʪʝʡ. ʀʭ ʣʠʰʠʣʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ, ʤʥʦʛʠʭ ʘʨʝʩʪʦʚʘʣʠ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʚ ʧʝʪʝʨʙʫʨʛʩʢʦʡ ʪʶʨʴʤʝ çʂʨʝʩʪʳè ʠ ʇʦʧʦʚ. ɺ ʩʚʷ-

ʟʠ ʩ ʵʪʠʤʠ ʩʦʙʳʪʠʷʤʠ ʝʛʦ ʦʪʩʪʨʘʥʠʣʠ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 25. 09. 
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1907 ʛ. ɸ.ʅ., ʦʪʜʘʚʰʠʡ 42 ʛʦʜʘ ʟʝʤʩʢʦʡ ʨʘʙʦʪʝ, ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʧʨʠʩʫʪʩʪʚʦʚʘʣ 

ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʨʘʩʥʠʥʩʢʦʛʦ ʫʝʟʜʥʦʛʦ ʩʦʙʨʘʥʠʷ, ʢʦʪʦʨʦʝ, ʢ ʯʝʩʪʠ ʧʨʠʩʫʪʩʪʚʦ-

ʚʘʚʰʠʭ, ʝʜʠʥʦʛʣʘʩʥʦ ʚʳʨʘʟʠʣʦ ʩʦʙʦʣʝʟʥʦʚʘʥʠʝ ʦ ʚʳʥʫʞʜʝʥʥʦʤ ʫʭʦʜʝ ɸ.ʅ. ʇʦ-

ʧʦʚʘ. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ɸ.ʅ.  ʧʦʩʪʠʛʣʦ ʛʣʫʙʦʢʦʝ ʣʠʯʥʦʝ ʛʦʨʝ: ʫʤʝʨʣʘ ʝʛʦ ʞʝʥʘ ʆ.ʅ. 

ʇʦʧʦʚʘ. ɺ ʧʘʤʷʪʴ ʦ ʥʝʡ ʚ 1908 ʛ. ɸ.ʅ. ʧʨʠʩʪʫʧʘʝʪ ʢ ʩʦʟʜʘʥʠʶ ʚ ʩʚʦʝʤ ʠʤʝʥʠʠ ʠ 

ʟʘ ʩʚʦʠ ʩʨʝʜʩʪʚʘ ʞʝʥʩʢʦʡ ʩʝʤʠʥʘʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʝʛʦ ʢʠʧʫʯʝʡ ʵʥʝʨʛʠʠ ʚʝʣʠʢʦ-

ʣʝʧʥʦʝ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʟʘ ʜʚʘ ʛʦʜʘ. ɺ ʰʝ-

ʩʪʠ ʜʚʫʭʵʪʘʞʥʳʭ ʢʦʨʧʫʩʘʭ ʨʘʟʤʝʱʘʣʠʩʴ ʢʣʘʩʩʥʳʝ ʢʦʤʥʘʪʳ, ʦʙʱʝʞʠʪʠʷ, ʢʚʘʨ-

ʪʠʨʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʙʘʟʦʚʘʷ ʰʢʦʣʘ, ʩʪʦʣʦʚʘʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʤʠʥʘʨʠʠ 

ʙʳʣʦ ʜʦʩʪʦʡʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ ʧʦʜʚʠʞʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʦʧʦʚʘ ʥʘ ʥʠʚʝ 

ʥʘʨʦʜʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. ɺ ʥʦʷʙʨʝ 1910 ʛ. ʚ ʩʝʤʠʥʘʨʠʠ ʥʘʯʘʣʠʩʴ ʟʘʥʷʪʠʷ. ʅʦ 

ʩʘʤ ɸ.ʅ. ʥʝ ʜʦʞʠʣ ʜʦ ʵʪʦʛʦ ʜʥʷ. ʆʥ ʩʢʦʥʯʘʣʩʷ ʦʪ ʩʝʨʜʝʯʥʦʛʦ ʧʨʠʩʪʫʧʘ 

20.05.1910 ʛ. 

çʅʝ ʩʪʘʣʦ ʯʝʣʦʚʝʢʘ, ʚʩʷ ʞʠʟʥʴ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʣʫʞʝʥʠʝʤ ʥʘʨʦʜʫ ʠ ʨʦ-

ʜʠʥʝè, ï ʥʘʧʠʰʝʪ çʉʤʦʣʝʥʩʢʠʡ ʚʝʩʪʥʠʢè, ʠ ʚ ʩʣʦʚʘʭ ʵʪʠʭ ʥʝ ʙʫʜʝʪ ʥʠ ʢʘʧʣʠ 

ʧʨʝʫʚʝʣʠʯʝʥʠʷ. ʉʦʟʜʘʥʥʳʡ ʇʦʧʦʚʳʤ ʉʦʙʦʣʝʚʩʢʠʡ ʢʫʣʴʪʫʨʥʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʧʨʦʜʦʣʞʠʪ ʩʣʫʞʠʪʴ ʥʘʨʦʜʫ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ɼʦ 1956 ʛ. ʚ ʟʜʘʥʠʷʭ 

ʩʝʤʠʥʘʨʠʠ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʉʦʙʦʣʝʚʩʢʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ, ʩʨʝʜʠ ʚʳ-

ʧʫʩʢʥʠʢʦʚ ʢʦʪʦʨʦʛʦ ʤʥʦʛʦ ʠʟʚʝʩʪʥʳʭ ʥʘ ʉʤʦʣʝʥʱʠʥʝ ʫʯʝʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʜʝʷʪʝʣʝʡ. ʅʦ ʩʝʛʦʜʥʷ, ʢ ʥʝʩʯʘʩʪʴʶ, ʦʪ ʙʳʚʰʝʛʦ ʢʨʫʧʥʦʛʦ ʦʯʘʛʘ ʢʫʣʴʪʫʨʳ ʦʩʪʘ-

ʣʦʩʴ ʣʠʰʴ ʧʝʧʝʣʠʱʝ ï ʠ ʚ ʧʝʨʝʥʦʩʥʦʤ, ʠ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ: ʚ ʷʥʚʘʨʝ 1996 ʛ. 

ʩʛʦʨʝʣ ʧʦʩʣʝʜʥʠʡ ʜʚʫʭʵʪʘʞʥʳʡ ʜʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʇʦʧʦʚʳʤ ʜʣʷ ʫʯʠʪʝʣʝʡ ʩʝ-

ʤʠʥʘʨʠʠ. 

çʄʳ ʣʝʥʠʚʳ ʠ ʥʝʣʶʙʦʧʳʪʥʳè, ï ʦʭʦʪʥʦ ʚʪʦʨʠʤ ʤʳ ʩʘʤʦʢʨʠʪʠʯʥʦʤʫ ʢʣʘʩ-

ʩʠʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʝʨʪʥʳ: ʩ ʧʨʠʚʳʯʥʦʡ ʣʝʛʢʦʩʪʴʶ ʧʝʨʝʯʠʩ-

ʣʷʝʤ ʠʤʝʥʘ ʤʝʮʝʥʘʪʦʚ ʠ ʧʨʦʩʚʝʪʠʪʝʣʝʡ, ʟʘ ʢʦʪʦʨʳʤʠ ʫʞʝ ʟʘʢʨʝʧʠʣʦʩʴ ʤʝʩʪʦ ʚ 

ʦʙʱʝʨʦʩʩʠʡʩʢʦʤ ʠʣʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʘʥʪʝʦʥʝ (ʥʘʧʨʠʤʝʨ, ʩʫʧʨʫʛʦʚ ɺ.ʅ. ʠ 

ʄ.ʂ. ʊʝʥʠʰʝʚʳʭ), ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʪʦʨʦʧʠʤʩʷ ʚʦʟʜʘʪʴ ʜʦʣʞʥʦʝ ʪʝʤ, ʢʦʤʫ 

çʤʝʥʴʰʝ ʧʦʚʝʟʣʦè, ʯʝʡ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʜʘʣʝʢʘʷ ʦʪ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʙʦʨʴʙʳ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʜʝʣʘʣʠ ʠʭ ʠʤʝʥʘ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʥʝ ʧʨʦʩʪʦ ʥʝ-

ʧʦʧʫʣʷʨʥʳʤʠ, ʥʦ ʠ ʧʣʘʥʦʤʝʨʥʦ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʟʘʙʳʚʘʝʤʳʤʠ. ʂ ʯʝʩʪʠ çʩʦ-

ʙʦʣʷʥè ï ʫʯʠʪʝʣʝʡ ʉʦʙʦʣʝʚʩʢʦʡ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ï ʚ 1990-ʭ ʛʦʜʘʭ ʦʥʠ ʨʘʟʚʝʨʥʫ-

ʣʠ ʨʘʙʦʪʫ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʠʤʝʥ ʜʚʦʨʷʥ ʇʦʧʦʚʳʭ ʚ ʧʘʤʷʪʴ ʦʜʥʦʩʝʣɹʯʘʥ: ʧʨʦʚʦ-

ʜʠʣʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʚʝʯʝʨʘ, ʦʪʨʘʟʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʧʨʫʛʦʚ ʇʦʧʦʚʳʭ ʚ ʰʢʦʣʴ-

ʥʦʤ ʤʫʟʝʝ. ɸ ʚ 2000-ʭ ʛʦʜʘʭ ʩʦʙʦʣʝʚʩʢʠʝ ʢʨʘʝʚʝʜʳ ʧʦʣʫʯʠʣʠ ʧʦʜʜʝʨʞʢʫ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʉʌ ʄʕʀ. 

ɺʩʸ ʥʘʯʘʣʦʩʴ ʚ 2000 ʛ. ʩ ʫʯʘʩʪʠʷ ʬʠʣʠʘʣʘ ʚ ʦʙʣʘʩʪʥʦʤ ʢʦʥʢʫʨʩʝ ʧʦ WEB-

ʜʠʟʘʡʥʫ: ʫʯʘʱʠʝʩʷ ʃʠʮʝʷ ʧʨʠ ʉʌ ʄʕʀ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ, ʢ.ʠ.ʥ. ʅ.ʇ. ʉʪʘʨʦʜʚʦʨʮʝʚʦʡ ʠ ʚʳʧʫʩʢʥʠʢʘ ʬʠʣʠʘʣʘ ʄ.ɺ. 

ʇʨʷʞʝʚʩʢʦʛʦ ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʩʘʡʪ, ʧʦʩʚʷʱʝʥʥʳʡ ɸ.ʅ.ʇʦʧʦʚʫ. ʈʘ-

ʙʦʪʫ ʚʳʩʦʢʦ ʦʮʝʥʠʣʦ ʞʶʨʠ ʢʦʥʢʫʨʩʘ, ʦʪʤʝʪʠʚ ʩʘʡʪ ʩʧʝʮʠʘʣʴʥʳʤ ʜʠʧʣʦʤʦʤ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʢʘʬʝʜʨʘ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʦʙʨʘʪʠʣʘʩʴ ʩ ʧʠʩʴʤʦʤ ʢ ʟʘʤʝʩʪʠʪʝ-

ʣʶ ʛʣʘʚʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈ.ʀ. ɿʘʭʘʨʝʥʢʦʚʦʡ, ʢʫʨʠʨʦʚʘʚ-
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ʰʝʡ ʚʦʧʨʦʩʳ ʢʫʣʴʪʫʨʳ. ɺ ʧʠʩʴʤʝ ʛʦʚʦʨʠʣʦʩʴ ʦ 160-ʣʝʪʠʠ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ɸ.ʅ.ʇʦʧʦʚʘ, ʦ ʟʘʩʣʫʛʘʭ ʵʪʦʛʦ ʚʳʜʘʶʱʝʛʦʩʷ ʟʝʤʮʘ ʠ ʧʨʦʩʚʝʪʠʪʝʣʷ ʠ ʦ ʪʦʤ, ʯʪʦ 

ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʢʦʚʝʯʠʪʴ ʝʛʦ ʧʘʤʷʪʴ, ʫʩʪʘʥʦʚʠʚ, ʥʘʧʨʠʤʝʨ, ʤʝʤʦʨʠ-

ʘʣʴʥʫʶ ʜʦʩʢʫ ʥʘ ʟʜʘʥʠʠ ʉʦʙʦʣʝʚʩʢʦʡ ʰʢʦʣʳ. ʇʠʩʴʤʦ ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʚ ʦʙʣʘʩʪ-

ʥʦʡ ʎʝʥʪʨ ʧʦ ʦʭʨʘʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ, ʘ ʫʞʝ 

ʎʝʥʪʨ ʥʘʧʨʘʚʠʣ ʭʦʜʘʪʘʡʩʪʚʦ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʄʦʥʘʩʪʳʨʱʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩ 

ʧʨʦʩʴʙʦʡ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʫʩʪʘʥʦʚʢʝ ʧʘʤʷʪʥʦʡ ʜʦʩʢʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʇʦʧʦʚʫ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʎʝʥʪʨ ʦʙʨʘʪʠʣʩʷ ʩ ʧʨʦʩʴʙʦʡ ʢ ʢʘʬʝʜʨʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʉʌ 

ʄʕʀ ï ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʄʦʥʘʩʪʳʨʱʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʦʠʩʢʘʭ ʠ 

ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʠ ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʇʦʧʦʚʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʘ ʠʭ ʤʦʛʠʣʝ 

ʧʘʤʷʪʥʦʛʦ ʟʥʘʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʠʣʠʷ ʩʦʙʦʣʝʚʩʢʠʭ ʢʨʘʝʚʝʜʦʚ ʚʦ ʛʣʘʚʝ ʩ ʪʦʛʜʘʰʥʠʤ ʜʠ-

ʨʝʢʪʦʨʦʤ ʰʢʦʣʳ ɽ.ʃ. ɽʬʨʝʤʝʥʢʦʚʦʡ ʧʦʣʫʯʠʣʠ, ʙʣʘʛʦʜʘʨʷ ʛʨʘʞʜʘʥʩʢʦʡ ʠʥʠʮʠ-

ʘʪʠʚʝ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʉʌ ʄʕʀ, ʧʦʜʜʝʨʞʢʫ ʦʬʠʮʠʘʣʴʥʳʭ ʚʣʘʩʪ-

ʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʨʝʟʫʣʪɹʘʪʝ ʉʦʙʦʣʝʚʩʢʦʡ ʰʢʦʣʝ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʠʤʷ ɸ.ʅ. ʇʦ-

ʧʦʚʘ. ɺ 2001 ʛ. ʅ.ʇ. ʉʪʘʨʦʜʚʦʨʮʝʚʦʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʉʤʦʣʝʥʩʢʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʘʨʭʠʚʝ ʜʦʢʫʤʝʥʪʳ ʦʙ ʦʩʥʦʚʘʥʠʠ ʚ 1881 ʛ. ʧʝʨʚʦʡ ʰʢʦʣʳ ʚ ʩʝʣʝ ʉʦʙʦ-

ʣʝʚʝ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʦʪʳʩʢʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʥʘ ʬʘʩʘʜʝ 

ʉʦʙʦʣʝʚʩʢʦʡ ʰʢʦʣʳ ʤʝʤʦʨʠʘʣʴʥʦʡ ʜʦʩʢʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʦʩʥʦʚʘʪʝʣʶ ʰʢʦʣʳ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʠʤʝʥʠ ʠ ʪʨʫʜʦʚ ʟʝʤʮʘ ʇʦʧʦʚʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʘʫʜʠʪʦʨʠʷʭ.  ʇʦ-

ʩʣʝ ʦʜʥʦʡ ʠʟ ʧʫʙʣʠʯʥʳʭ ʣʝʢʮʠʡ ʦʙ ɸ.ʅ. ʇʦʧʦʚʝ, ʧʨʦʯʠʪʘʥʥʦʡ ʅ.ʇ. ʉʪʘʨʦʜʚʦʨ-

ʮʝʚʦʡ, ʢ ʥʝʡ ʦʙʨʘʪʠʣʘʩʴ ʩʣʫʰʘʪʝʣʴʥʠʮʘ, ʦʢʘʟʘʚʰʘʷʩʷ ʛʣʘʚʥʳʤ ʙʫʭʛʘʣʪʝʨʦʤ 

ʄʦʥʘʩʪʳʨʱʠʥʩʢʦʛʦ ɼʈʉʋ ʃ.ʄ. ʂʦʟʣʦʚʦʡ. ʋʟʥʘʚ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʬʠʥʘʥ-

ʩʠʨʦʚʘʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʘʤʷʪʥʦʡ ʜʦʩʢʠ, ʦʥʘ ʜʦʥʝʩʣʘ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʜʠʨʝʢʪʦʨʘ 

ɼʈʉʋ ɺ.ɸ. ʉʣʝʧʝʥʢʦʚʘ, ʠ ʪʦʪ ʚʳʜʝʣʠʣ ʥʝʦʙʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ. ʊʘʢʞʝ ʢ ʜʝʣʫ 

ʫʚʝʢʦʚʝʯʝʥʠʷ ʧʘʤʷʪʠ ʟʝʤʮʘ-ʧʨʦʩʚʝʪʠʪʝʣʷ ʧʦʜʢʣʶʯʠʣʩʷ ʥʘʯʘʣʴʥʠʢ ʄʦʥʘʩʪʳʨ-

ʱʠʥʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ɺ.ɸ. ʉʯʘʩʪʣʠʚʳʡ. ʄʝʤʦʨʠʘʣʴʥʘʷ ʜʦʩʢʘ ʧʦ-

ʷʚʠʣʘʩʴ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʪ ʢʘʬʝʜʨʘ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʝʞʝʛʦʜʥʦ ʢʦ 

ʜʥʶ ʨʦʞʜʝʥʠʷ ʉʦʙʦʣʝʚʩʢʦʡ ʰʢʦʣʳ (1 ʜʝʢʘʙʨʷ) ʦʨʛʘʥʠʟʦʚʳʚʘʣʘ ʚ ʉʌ ʄʕʀ 

ʩʙʦʨ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʛʨʫʟʘ ï ʢʥʠʛ, ʠʛʨʫʰʝʢ, ʰʢʦʣʴʥʦ-ʧʠʩʴʤʝʥʥʳʭ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʝʡ, ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ (ʪʘʢ ʢʘʢ ʧʨʠ ʰʢʦʣʝ ʙʳʣ ʠʥʪʝʨʥʘʪ ʜʣʷ ʜʝʪʝʡ ʠʟ ʦʢʨʝʩʪ-

ʥʳʭ ʜʝʨʝʚʝʥʴ). ʂʨʦʤʝ ʵʪʦʛʦ, ʩʣʦʞʠʣʘʩʴ ʪʨʘʜʠʮʠʷ ʚʳʚʦʟʠʪʴ ʥʘ ʵʢʩʢʫʨʩʠʶ ʚ ʉʦ-

ʙʦʣʝʚʦ ʢʘʞʜʳʡ ʥʦʚʳʡ ʚʳʧʫʩʢ ʃʠʮʝʷ ʧʨʠ ʉʌ ʄʕʀ (ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʵʢʩʢʫʨʩʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʅ.ʇ. ʉʪʘʨʦʜʚʦʨʮʝʚʘ ʠ ʃ.ʖ. ʄʠ-

ʭʘʣʴʯʝʥʢʦʚʘ). ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦ ʰʢʦʣʝ ʠ ʝʸ ʦʩʥʦʚʘʪʝʣʝ ɸ.ʅ. ʇʦʧʦ-

ʚʝ ʟʥʘʣʠ ʚʩʝ ʩʪʫʜʝʥʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʦʪʨʫʜʥʠʢʠ ʬʠʣʠʘʣʘ.   

ʊʝʤ ʚʨʝʤʝʥʝʤ ʫʯʠʪʝʣʷ-ʢʨʘʝʚʝʜʳ ʀ.ɸ. ʃʠʩʪʦʧʘʜʦʚ, ɸ.ɸ. ʉʝʨʛʝʝʥʢʦʚ, ʥʦʚʳʡ 

ʜʠʨʝʢʪʦʨ ʰʢʦʣʳ ɺ.ʅ. ʐʫʧʠʣʢʠʥ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʰʢʦʣʴʥʦʛʦ ʤʫʟʝʷ ɺ.ʅ. ɺʠʢʝʥ-

ʪʴʝʚʘ ʟʘʚʝʨʰʠʣʠ ʧʦʠʩʢ ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʇʦʧʦʚʳʭ. ɼʝʧʫʪʘʪ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ 

ɺ.ɻ. ʅʦʚʠʢʦʚ ʚʳʜʝʣʠʣ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʜʛʨʦʙʥʦʛʦ ʧʘʤʷʪʥʠʢʘ, ʢʦ-

ʪʦʨʳʡ 3 ʠʶʥʷ 2006 ʛ. ʪʦʨʞʝʩʪʚʝʥʥʦ ʦʪʢʨʳʣʠ ʥʘ ʤʦʛʠʣʝ ʩʫʧʨʫʛʦʚ ʇʦʧʦʚʳʭ 

ʙʣʠʟʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʘ ʉʦʙʦʣʝʚʦ. ʋʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʘʤʷʪʥʦʤ ʤʝʨʦʧʨʠʷʪʠʠ 

ʧʨʠʥʷʣʘ ʠ ʜʝʣʝʛʘʮʠʷ ʉʌ ʄʕʀ ʚʦ ʛʣʘʚʝ ʩ ʅ.ʇ. ʉʪʘʨʦʜʚʦʨʮʝʚʦʡ. ʆ ʚʢʣʘʜʝ ʢʘ-
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ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʠʤʝʥ ʠ ʜʝʣ ʇʦʧʦʚʳʭ ʥʘ ʪʦʨʞʝ-

ʩʪʚʝʥʥʦʤ ʤʠʪʠʥʛʝ ʚ ʯʝʩʪʴ ʦʪʢʨʳʪʠʷ ʧʘʤʷʪʥʠʢʘ ʛʦʚʦʨʠʣʘ ʜʠʨʝʢʪʦʨ ʉʦʙʦʣʝʚʩʢʦʡ 

ʰʢʦʣʳ ʃ.ɺ. ʂʦʣʝʩʥʠʢʦʚʘ [2].   ɻʣʘʚʥʫʶ ʟʘʩʣʫʛʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʦʥʘ 

ʚʠʜʝʣʘ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʦʙʣʘʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢ ʧʨʦ-

ʙʣʝʤʝ ʫʚʝʢʦʚʝʯʝʥʠʷ ʧʘʤʷʪʠ ʟʝʤʮʘ-ʧʨʦʩʚʝʪʠʪʝʣʷ. ʕʪʦ ʩʪʘʣʦ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦ-

ʨʦʤ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʠʤʝʥ ʩʢʨʦʤʥʳʭ ʠ ʩʣʘʚʥʳʭ ʜʚʦʨʷʥ ʇʦʧʦʚʳʭ ʚ ʧʘʤʷʪʴ ʨʦʩ-

ʩʠʷʥ. 

ʇʫʩʪʴ ʧʦʩʣʫʞʠʪ ʠʭ ʜʦʙʨʦʡ ʧʘʤʷʪʠ ʠ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. ɼʘ ʙʫʜʝʪ ʠʭ ʧʦʜʚʠʞʥʠ-

ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ ʞʠʚʫʱʠʭ ʥʳʥʝ! 
 

ʃʠʪʝʨʘʪʫʨʘ 

1.ɺʣʘʩʝʥʢʦʚ ɸ.ʀ. ʆʥʠ ʞʠʣʠ ʜʣʷ ʥʘʩ. ʉʤʦʣʝʥʩʢ, 2004. ï 168 ʩ. 
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ʛʘʟʝʪʝè ʦʪ 07.07.2006.  

 
ɸ.ʈ. ɼʦʨʦʭʦʚ, ʢ.ʧ.ʥ., ʜʦʮʝʥʪ; ɻ.ʄ. ʐʦʨʦʭʦʚ, ʩʪʫʜ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʈʆʇɸɻɸʅɼɸ ʆʊʂɸɿɸ ʆʊ ʂʋʈɽʅʀʗ, ʂɸʂ ʉʈɽɼʉʊɺʆ ʇʆɺʓ-

ʐɽʅʀʗ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʋ ʉʊʋɼɽʅʊʆɺ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʣʶʜʝ ʚʩʝ ʯʘʱʝ ʠʱʫʪ ʩʧʦʩʦʙʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʥʷ-

ʪʠʷ ʩʪʨʝʩʩʘ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʣʶʜʠ 

ʚʳʙʠʨʘʶ ʢʫʨʝʥʠʝ ʪʘʙʘʢʘ ʠʣʠ ʝʛʦ ʘʥʘʣʦʛʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʳʩʪʨʦʛʦ ʩʥʷʪʠʷ ʩʪʨʝʩʩʘ. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʣʶʜʠ ʧʦʣʫʯʘʶʪ ʧʦʚʳʰʝʥʥʫʶ ʜʦʟʫ ʥʠʢʦʪʠʥʘ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ 

ʯʝʣʦʚʝʢ ʨʘʩʩʣʘʙʣʷʝʪʩʷ ʠ ʦʪʚʣʝʢʘʝʪʩʷ ʦʪ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʰʠʭ ʩ ʥʠʤ, 

ʥʦ ʟʘ ʙʳʩʪʨʦʝ ʩʥʷʪʠʝ ʩʪʨʝʩʩʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 

ʧʣʘʪʠʪʴ ʚʳʩʦʢʫʶ ʮʝʥʫ ʦ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʟʥʘʝʪ, ʥʦ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʦ ʠ ʟʘ ʯʝʛʦ 

ʯʝʣʦʚʝʢ ʥʝ ʧʦʥʠʤʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢʘʢʫʶ ʮʝʥʫ ʦʥ ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʚ ʙʫʜʫʱʝʤ 

[1]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ, ʢʦʪʦʨʦʝ ʤʦʪʠʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʙʨʦ-

ʩʠʪʴ ʢʫʨʝʥʠʝ. 

ʉʘʡʪ çɹʨʦʩʘʡ ʂʫʨʠʪʴè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʳʡ ʮʠʬʨʦʚʦʡ ʩʝʨʚʠʩ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʘʞʥʳ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʩʥʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʛʦ ʫʯʝʙʥʦʛʦ ʛʨʘʬʠʢʘ. ɺ ʠʥʪʝʨʬʝʡʩʝ ʩʦ-

ʝʜʠʥʝʥʳ ʙʳʩʪʨʳʡ ʩʘʤʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʝʩʪ, ʘʜʘʧʪʠʚʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦ ʩʥʠʞʝʥʠʶ ʠ ʦʪʢʘʟʫ ʦʪ ʢʫʨʝʥʠʷ ʠ ʥʘʛʣʷʜʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʘʣʴʢʫʣʷ-

ʪʦʨ; ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʜʝʣʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʭʦʜʠʪʴ ʠʭ ʫʜʦʙʥʦ. 

ʅʘ ʩʪʘʨʪʦʚʦʤ ʵʢʨʘʥʝ ʨʘʟʤʝʱʸʥ ʟʘʛʦʣʦʚʦʢ çɹʨʦʩʘʡ ʂʫʨʠʪʴè ʩ ʛʨʘʜʠʝʥʪʥʦʡ 

ʟʘʣʠʚʢʦʡ, ʢʨʘʪʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʫʪʠ ʧʨʦʝʢʪʘ ʠ ʟʘʤʝʪʥʘʷ ʞʸʣʪʘʷ ʧʣʘʢhʘ-

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʝʨʚʠʩ ʥʝ ʟʘʤʝʥʷʝʪ ʤʝʜʠʮʠʥʩʢʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ ʠ 

ʧʨʠ ʧʨʦʙʣʝʤʘʭ ʩʦ ʟʜʦʨʦʚʴʝʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ. ʂʥʦʧʢʘ 

çʅʘʯʘʪʴ ʪʝʩʪè ʧʝʨʝʚʦʜʠʪ ʢ ʬʦʨʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʠʚʝʪʩʪʚʝʥʥʦʝ ʦʢʥʦ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʚʝʪʩʪʚʝʥʥʦʝ ʦʢʥʦ 

 

ʊʝʩʪʦʚʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʚʦʧʨʦʩʦʚ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʯʝʨʝʟ ʧʦ-

ʚʝʜʝʥʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ: ʫʪʨʝʥʥʠʝ ʨʠʪʫʘʣʳ, ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ, ʩʦʮʠʘʣʴʥʳʝ ʩʠʪʫ-

ʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʠʚʷʟʢʠ ʧʨʠʚʳʯʢʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʨʘʩʧʦ-

ʣʦʞʝʥ ʧʨʦʛʨʝʩʩ-ʙʘʨ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʪʝʢʫʱʠʡ ʰʘʛ (1/8 é 8/8). ɺʘʨʠʘʥʪʳ ʦʪʚʝ-

ʪʦʚ ʧʦʜʘʶʪʩʷ ʚ ʪʨʸʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʩʚʦʝʥʥʳʤʠ ʙʘʣʣʘʤʠ (0ï2) ʜʣʷ ʢʘʞʜʦʡ ʦʧ-

ʮʠʠ, ʯʪʦ ʜʘʸʪ ʠʪʦʛʦʚʳʡ ʜʠʘʧʘʟʦʥ 0ï16 ʙʘʣʣʦʚ. ʅʘʚʠʛʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʥʦʧ-

ʢʘʤʠ çʅʘʟʘʜè ʠ çɼʘʣʝʝè, ʧʨʠ ʵʪʦʤ çɼʘʣʝʝè ʘʢʪʠʚʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʙʦʨʘ 

ʦʪʚʝʪʘ; ʥʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʢʥʦʧʢʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ çʇʦʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪè, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʦʢʥʦ ʪʝʩʪʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʢʥʦ ʪʝʩʪʘ 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʝʩʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʥʘʯʘʣʘ ʧʦʧʘʜʘʝʪ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʢʘʣʴʢʫʣʷʪʦʨ ʜʝʥʝʞʥʳʭ ʧʦʪʝʨʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʚʚʦʜʷʪʩʷ ʮʝʥʘ ʧʘʯʢʠ ʠ 
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ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʛʘʨʝʪ ʚ ʜʝʥʴ; ʠʥʪʝʨʬʝʡʩ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʢʘʟʳʚʘʝʪ 

ʨʘʩʭʦʜʳ ʟʘ ʤʝʩʷʮ ʠ ʛʦʜ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʠ ʦʪʢʘʟʝ. 

ʈʘʩʯʸʪ ʧʦʩʪʨʦʝʥ ʧʦ ʧʦʥʷʪʥʦʡ ʬʦʨʤʫʣʝ ç(ʩʠʛʘʨʝʪ ʚ ʜʝʥʴ / 20) Ĭ ʮʝʥʘ ʧʘʯʢʠ Ĭ 

ʜʥʠè (30 ʜʣʷ ʤʝʩʷʮʘ, 365 ʜʣʷ ʛʦʜʘ), ʯʪʦʙʳ ʘʨʛʫʤʝʥʪ çʩʢʦʣʴʢʦ ʩʪʦʷʪ ʧʝʨʝʢʫʨʳè 

ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʛʣʷʜʥʳʤ ʠ ʣʸʛʢʠʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ. ʂʘʣʴʢʫʣʷʪʦʨ ʩʣʫʞʠʪ ʥʝ 

ʪʦʣʴʢʦ ʤʦʪʠʚʘʮʠʝʡ, ʥʦ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʰʘʛʦʤ: ʚʠʜʷ ʮʠʬʨʳ ʩʙʝʨʝʞʝʥʠʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʳʛʦʜʘʭ ʧʨʝʜʣʦʞʝʥ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʣʴʢʫʣʷʪʦʨ ʧʦʪʝʨʴ. 

ʕʢʨʘʥ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʟʘ ʢʘʣʴʢʫʣʷʪʦʨʦʤ ʠ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʸʥ ʥʘ ʜʚʘ 

ʩʤʳʩʣʦʚʳʭ ʙʣʦʢʘ. ɺ ʧʝʨʚʦʤ ʙʣʦʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ (0-16) ʠ ʜʘʸʪ-

ʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ: 0ï3 ʙʘʣʣʘ ï ʦʯʝʥʴ ʥʠʟʢʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ, 4-7 ï ʥʠʟʢʘʷ, 8ï11 ï 

ʩʨʝʜʥʷʷ, 12-16 ï ʚʳʩʦʢʘʷ; ʢ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʠʢʨʝʧʣʝʥʦ ʢʨʘʪʢʦʝ ʧʦʷʩʥʝʥʠʝ 

ʪʦʛʦ, ʢʘʢ ʪʝʢʫʱʘʷ ʩʪʝʧʝʥʴ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʫʯʝʙʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʚʥʠʤʘʥʠʠ ʠ ʢʘʯʝʩʪʚʝ ʩʥʘ ʚ ʙʣʠʞʘʡʰʠʝ ʤʝʩʷʮʳ. ɺʦ ʚʪʦʨʦʤ ʙʣʦʢʝ ʩʠʩʪʝʤʘ 

ʘʜʘʧʪʠʚʥʦ ʧʨʝʜʣʘʛʘʝʪ ʥʘʙʦʨ ʯʝʣʣʝʥʜʞʝʡ: ʜʣʷ ʣʸʛʢʠʭ ʧʨʦʬʠʣʝʡ ï ʦʜʠʥ ʪʨʸʭʥʝ-

ʜʝʣʴʥʳʡ ʯʝʣʣʝʥʜʞ ʩ ʧʫʙʣʠʯʥʳʤ ʦʙʝʱʘʥʠʝʤ, ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ï ʜʚʫʭʰʘʛʦ-

ʚʘ̫ ʧʨʦʛʨʘʤʤʘ (ʧʦʩʪʝʧʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ Ÿ ʦʪʢʘʟ), ʜʣʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ï ʪʨʸʭ-

ʩʪʫʧʝʥʯʘʪʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʟʘʤʝʥʦʡ ʨʠʪʫʘʣʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʠʛʛʝʨʘʤʠ, ʘ ʜʣʷ 

ʚrʩʦʢʦʛʦ ʫʨʦʚʥʷ ï ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʠʟ ʯʝʪʳʨʸʭ ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʶʱʠʭ ʩʦʮʠ-

ʘʣʴʥʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʵʢʨʘʥ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʘʣʴʢʫʣʷʪʦʨ ʧʦʪʝʨʴ  

ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʤʝʭʘʥʠʟʤʘʭ. ʉʥʠʞʝʥʠʝ ʥʠʢʦʪʠʥʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʥʘ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʛʠʙʢʦʩʪʠ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʫʜʝʨʞʘʥʠʶ ʚʥʠʤʘʥʠʷ. ʉʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʨʳʚʦʚ ʥʘ ʧʝʨʝʢʫʨʳ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦ-

ʣʠʯʝʩʪʚʦ çʨʘʟʨʳʚʦʚè ʚʥʠʤʘʥʠʷ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦ-

ʚʝʜʝʥʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʨʠʪʫʘʣʘʤʠ ʠ ʟʘʤʝʥʳ ʧʨʠʚʳʯʝʢ ʜʘʸʪ ʥʘʚʳʢʠ ʩʘʤʦʢʦʥʪʨʦʣʷ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʠʤʳʝ ʚ ʫʯʸʙʝ. ʌʠʥʘʥʩʦʚʳʡ ʘʨʛʫʤʝʥʪ ʚ ʬʦʨʤʝ ʢʘʣʴʢʫ-

ʣʷʪʦʨʘ ʜʝʣʘʝʪ ʚʳʛʦʜʫ ʦʪʢʘʟʘ ʢʦʥʢʨʝʪʥʦʡ ʠ ʤʦʪʠʚʘʮʠʦʥʥʦʡ, ʘ ʩʦʮʠʘʣʴʥʳʡ ʢʦʤ-

ʧʦʥʝʥʪ ï ʧʫʙʣʠʯʥʳʝ ʦʙʝʱʘʥʠʷ ʠ ʛʨʫʧʧʦʚʳʝ ʢʦʥʪʨʘʢʪʳ ï ʫʩʠʣʠʚʘʝʪ ʧʨʠʚʝʨʞʝʥ-

ʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʫʯʘʩʪʥʠʢʦʚ. 
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ʕʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʙʣʶʜʝʥʳ: ʩʝʨʚʠʩ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʟʘ-

ʤʝʥʷʝʪ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ ʠ ʥʝ ʜʦʣʞʝʥ 

ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʚʠʥʳ ʧʨʠ ʩʨʳʚʘʭ. ɺ ʩʣʫʯʘʷʭ ʚʳʨʘʞʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʨʬʝʡʩ ʨʝʢʦʤʝʥʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ 

ʚʦʟʤʦʞʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪʳ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʝʨʤʠʥ çʧʨʦʧʘʛʘʥʜʘ ʦʪʢʘʟʘè ʚ 

ʥʘʟʚʘʥʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ, ʵʤʧʠʨʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ ʧʨʦʧʘʛʘʥ-

ʜʫ ï ʥʝ ʥʘʚʷʟʳʚʘʥʠʝ, ʘ ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ, ʧʨʦʚʝʨʷʝʤʳʭ ʰʘʛʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʩʪʫʜʝʥʯʝʩʢʦʡ ʞʠʟʥʠ. ʂʦʤʙʠʥʘʮʠʷ ʙʳʩʪʨʦʛʦ ʩʘʤʦʜʠʘʛʥʦ-

ʟʘ, ʘʜʘʧʪʠʚʥʳʭ ʯʝʣʣʝʥʜʞʝʡ ʠ ʧʨʦʟʨʘʯʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʘʩʯʸʪʘ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ 

ʧʦʥʷʪʥʳʤ ʠ ʚʳʧʦʣʥʠʤʳʤ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʰʘʥʩ ʫʩʪʦʡʯʠʚʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝ-

ʜʝʥʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 
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(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʌʀɼɾʀʊɸʃ-ʉʇʆʈʊ ʂɸʂ ʀʅʅʆɺɸʎʀʆʅʅʆɽ ʅɸʇʈɸɺʃɽʅʀɽ 

ʌʀɿʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʉʈɽɼʀ ʉʊʋɼɽʅʏɽʉʂʆʁ ʄʆʃʆɼɽɾʀ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ 

ʚʥʝʜʨʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʩʧʦʨʪ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʨʘʩʪʝʪ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʛʠʧʦʜʠʥʘʤʠʠ), ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘʷ ʜʣʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ, ʯʝʡ ʦʙʨʘʟ 

ʞʠʟʥʠ ʟʘʯʘʩʪʫʶ ʤʘʣʦʧʦʜʚʠʞʥʫʶ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʩ 

ʮʠʬʨʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ 
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ʬʦʨʤʘʪʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ ʯʝʨʝʟ 

ʧʨʠʚʳʯʥʳʝ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʜʣʷ ʥʠʭ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. ʌʠʜʞʠʪʘʣï

ʩʧʦʨʪ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʵʣʝʤʝʥʪʳ ʢʠʙʝʨʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʠ ʨʝʘʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʝhʝʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʮʝʥʢʘ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚ-

ʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʥʘʫʯʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʎʝʣʴ: ʇʨʦʚʝʩʪʠ ʩʠʩʪʝʤʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʠʜʞʠʪʘʣïʩʧʦʨʪʘ ʢʘʢ 

ʬʠʟʢʫʣʴʪʫʨʥʦïʩʧʦʨʪʠʚʥʦʛʦ ʬʝʥʦʤʝʥʘ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʬʠʜʞʠʪʘʣï

ʩʧʦʨʪè. 

2. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʬʦʨʤʳ ʠ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ ʬʠʜʞʠʪʘʣïʘʢʪʠʚʥʦʩʪʠ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʠʩʢʠ 

ʚʥʝʜʨʝʥʠʷ ʬʠʜʞʠʪʘʣïʧʦʜʭʦʜʦʚ ʚ ʧʨʦʛʨʘʤʤʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥ-

ʪʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʚʦʧʨʦʩʘʤ ʬʠʜʞʠʪʘʣïʩʧʦʨʪʘ. 

2. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʤʦʜʝʣʝʡ ʬʠʜʞʠʪʘʣïʘʢʪʠʚʥʦʩʪʠ. 

3. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

ʌʠʜʞʠʪʘʣïʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʥʪʝ-

ʛʨʠʨʫʶʱʝʝ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʥʦʚʠʟʥʫ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʝʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ [2]. 

ɻʝʡʤʠʬʠʢʘʮʠʷ, ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʧʦʨʪʠʚʥʦʡ ʩʬʝʨʝ ʜʘʥʥʳʡ ʤʝʪʦʜ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʥʘʧʨʠʤʝʨ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʬʠʪʥʝʩïʪʨʝʢʝʨʦʚ ʠ ʩʠʩʪʝʤ ʥʘʛʨʘʜ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʌʠʜʞʠʪʘʣïʩʧʦʨʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ, ʛʜʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʀʥʪʝʛʨʘʮʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʮʠʬʨʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʬʠʜʞʠʪʘʣïʩʧʦʨʪʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʟʨʠʪʝ-

ʣʝʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠ ʜʠʥʘʤʠʯʥʦʛʦ 

ʬʦʨʤʘʪʘ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʨ-

ʪʠʚʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠ ʜʦʧʦʣʥʝʥʥʳʤʠ ʨʝʘʣʴʥʦʩʪʷʤʠ [2]. ʌʠ-

ʜʞʠʪʘʣïʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʜʦʚʦʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʣʫʯʰʠʝ ʪʨʘʜʠʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘ-

ʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 



219 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʘʢʪʠʢ, ʧʫʙʣʠʢʘʮʠʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʬʠʜʞʠʪʘʣïʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʟ-

ʣʠʯʘʶʪʩʷ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [3]: 

1. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʬʠʪʥʝʩ (ʮʠʬʨʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʪʨʝʥʠʨʦʚʦʢ).  

ʕʪʦ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʧʦʤʦʱʥʠ-

ʢʘ ʠ ʤʦʪʠʚʘʪʦʨʘ, ʫʩʠʣʠʚʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʟʜʝʩʴ 

ʫʜʝʣʷʝʪʩʷ ʥʝ ʟʘʤʝʥʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʝʝ ʮʠʬʨʦʚʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʩʦʙʠʨʘʶʪ, ʘʥʘʣʠʟʠʨʫʶʪ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪ ʜʘʥʥʳʝ ʦ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʫʯʘʩʪʥʠʢʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ, ʧʦʣʫʯʘʪʴ ʦʙʨʘʪ-

ʥʫʶ ʩʚʷʟʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʥʣʘʡʥ-ʠʩʧʳʪʘʥʠʷʭ ʩ ʜʨʫʛʠʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʵʪʘ ʤʦʜʝʣʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʜʠʚʠ-

ʜʫʘʣʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʚʠʜʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʫʩʠʣʠʚʘʝʪ ʠʥʪʝʨʝʩ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʳ-

ʢʘʥʠʶ ʢ ʨʝʛʫʣʷʨʥʳʤ ʪʨʝʥʠʨʦʚʢʘʤ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʬʠʪʥʝʩ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʛʜʝ ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʜʠʩʮʠʧʣʠ-

ʥʳ ʠ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʜʦʨʦʚʴʶ. 

2. ʀʛʨʦʚʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʜʚʠʞʝʥʠʝ ʢʘʢ ʵʣʝʤʝʥʪ ʠʛʨʳ).  

ʕʪʘ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʛʝʡʤʠʬʠʢʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʛʜʝ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʌʠʟʠʯʝʩʢʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʛʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʫʯʘʩʪ-

ʥʠʢʦʚ. ʀʛʨʦʚʘʷ ʬʦʨʤʘ ʟʘʥʷʪʠʡ ʧʦʚʳʰʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʜʫʭʘ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʠ ʥʦʚʠʟʥʳ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʘʪʳ. 

ʎʝʥʥʦʩʪʴ ʵʪʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʦ-

ʪʠʚʘʮʠʠ ʯʝʨʝʟ ʠʛʨʦʚʫʶ ʤʝʭʘʥʠʢʫ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʦʜʦʣʝʥʠʶ ʛʠʧʦʜʠʥʘʤʠʠ 

ʠ ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʪʘʢʠʭ 

ʟʘʥʷʪʠʡ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ ʢʦʤʘʥʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʨʘʩʰʠʨʷʷ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʬʠʜʞʠʪʘʣïʧʦʜʭʦʜʘ. 

3. ɻʠʙʨʠʜʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ (ʬʠʟʠʢʦïʮʠʬʨʦʚʘʷ ʩʠʥʝʨʛʠʷ).  

ʕʪʦ ʥʘʠʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʣʴ ʬʠʜʞʠʪʘʣïʩʧʦʨʪʘ, ʛʜʝ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʮʠʬʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫ-

ʱʠʭ ʤʦʜʝʣʝʡ, ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʡ ʬʦʨʤʘʪ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʠʩʭʦʜʳ ʮʠʬʨʦʚʦʛʦ ʵʪʘʧʘ, ʘ 

ʫʩʧʝʰʥʦʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʟʘʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ɻʠʙʨʠʜʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦʣʫ-

ʯʠʣʠ ʨʘʟʚʠʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʥʠʨʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʦʙʲ-

ʝʜʠʥʷʶʱʠʭ ʢʠʙʝʨʩʧʦʨʪʠʚʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ. ʕʪʠ 

ʩʦʨʝʚʥʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʦʚʫʶ ʤʦʜʝʣʴ ʩʧʦʨʪʠʚʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʷ ʬʠ-

ʟʠʯʝʩʢʠʝ ʠ ʮʠʬʨʦʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʥʠ ʨʘʟʚʠʚʘʶʪ ʢʦʤʘʥʜʥʫʶ ʩʧʣʦʯʝʥʥʦʩʪʴ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʣʠʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ. 
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ɻʠʙʨʠʜʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʛʜʝ ʩʧʦʨʪʠʚʥʘʷ ʠ ʮʠʬʨʦʚʘʷ ʘʢ-

ʪʠʚʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺʳʜʝʣʝʥʥʳʝ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʦʪ ʮʠʬʨʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʜʦ ʧʣʦʪʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʬʠ-

ʜʞʪʘʣïʩʧʦʨʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʫʥʠʝʨʩʠʪʝʪʦʚ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

1. ʋʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʝʩʘ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡʠ ʠʛʨʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʩʪʫʜʝʥʪʦʚ, ʥʝ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ 

ʩʧʦʨʪʘ, ʥʦ ʫʚʣʝʢʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʠʛʨʘʤʠ.  

2. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘʛʨʫʟʢʠ: ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʫ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ: ʇʦʤʠʤʦ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘ-

ʯʝʩʪʚ, ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʨʘʟʚʠ-

ʚʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʥʘʚʳʢʠ ʢʦʤʘʥʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺʦʟʤʦʞʥʳʝ ʪʨʫʜʥʦʩʪʠ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ: ɺʥʝʜʨʝʥʠʝ ʥʘ ʙʘʟʝ ʠʥʩʪʠʪʫʪʘ ʧʨʦʛʨʘʤʤʳ 

ʬʠʜʞʠʪʘʣïʩʧʦʨʪʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ.   

2. ʀʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ: ʉʫɦʝʩʪʚʫʝʪ ʨʠʩʢ, ʯʪʦ ʨʘʟʚʣʝʢʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʤʦʞʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʮʝʣʷʤʠ ʠ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʦʡ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʫʜʝʥʪʦʚ. 

3. ʄʝʪʦʜʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ: ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʧʨʦʚʝʨʝʥʥʳʭ 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʧʨʦʛʨʘʤʤ, ʤʝʪʦʜʠʢ ʠ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠ-

ʜʞʠʪʘʣïʟʘʥʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʠ  ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʠʜʞʠʪʘʣïʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʵʪʘʧʦʤ 

ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ. ʕʪʦ ʩʣʦʞ-

ʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʟʥʘʢʘʤ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʘʢʪʠʚʥʦʩʪʷʤʠ. ʌʠʜʞʠʪʘʣïʩʧʦʨʪ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠ-

ʘʣʦʤ ʜʣʷ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʨʝʛʫʣʷʨʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [4]. ʆʜʥʘ-

ʢʦ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʝʦʜʦʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʜʣʷ ʜʘʣʴʥʝʮʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʠʢ ʠʥʪʝʛʨʘʮʠʠ ʬʠ-

ʜʞʠʪʘʣïʘʢʪʠʚʥʦʩʪʝʡ ʚ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚʣʠʷʪʥʠʷ ʟʘʥʷʪʠʡ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʩʪʫʜʝʥʪʦʚ. 
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ʉʪʫʜʝʥʯʝʩʢʠʡ ʩʧʦʨʪ ʥʝ ʧʨʦʩʪʦ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʢʣʶʯʝʚʦʡ ʵʣʝ-

ʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʦʚ, ʥʦ 

ʠ ʨʘʟʚʠʪʴ ʚ ʥʠʭ ʣʠʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʩʪʨʝʩʩʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ. ʉʨʝʜʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʢʫʣʴʪʠʚʠʨʫ-

ʝʤʳʭ ʚ ʚʫʟʘʭ, ʚʦʣʝʡʙʦʣ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʜʠʥʘ-

ʤʠʯʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʚʳʩʦʢʦʤʫ ʚʦʩʧʠʪʘʪʝʣʴʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ʆʜʥʘʢʦ ʨʘʟ-

ʚʠʪʠʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ 

ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʫ-

ʪʝʡ ʠʭ ʨʝʰʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʟʥʘʥʥʫʶ ʧʦʣʴʟʫ, ʤʥʦʛʠʝ ʩʪʫʜʝʥʯʝʩʢʠʝ ʚʦʣʝʡ-

ʙʦʣʴʥʳʝ ʩʝʢʮʠʠ ʠ ʢʦʤʘʥʜʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʝ ʚ ʧʦʣʥʫʶ ʩʠʣʫ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ 

ʜʝʬʠʮʠʪʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʝʥʝʨʩʢʠʭ ʢʘʜ-

ʨʦʚ ʠ ʩʣʘʙʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʩʧʦʨʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʩʪʫ-

ʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʤʘʥʜ ʥʘ ʤʝʞʚʫʟʦʚʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʘʨʝʥʝ [1]. 

ʉʪʫʜʝʥʯʝʩʢʠʡ ʚʦʣʝʡʙʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʮʝʥʪʨʘʣʴ-

ʥʳʤ ʟʚʝʥʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʳ-ʩʧʦʨʪʩʤʝʥʳ. ʀʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʷ-

ʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʨʝʥʝʨʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ. ɺʩʷ ʵʪʘ ʨʘʙʦʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʚʫʟʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʚʥʝʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ʠ 

ʩʧʦʨʪʠʚʥʳʡ ʢʣʫʙ. ʌʫʥʜʘʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘ-

ʟʘ, ʚʢʣʶʯʘʶʱʘʷ ʩʧʦʨʪʠʚʥʳʝ ʟʘʣʳ ʠ ʠʥʚʝʥʪʘʨʴ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʦʪ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʥʝ ʟʘʤʢʥʫʪʘ: ʦʥʘ 

ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ, ʪʘʢʠʤ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʬʝʜʝʨʘʮʠʠ, ʩʧʦʨʪʠʚʥʳʝ ʣʠʛʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʧʦʥʩʦʨʳ. ʉʚʷʟʠ 

ʤʝʞʜʫ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʤʝʥʘ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʤʠ, ʬʠʥʘʥʩʦʚʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ. ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʚʳʷʚ-

ʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ. ʆʜʥʘ ʠʟ ʥʠʭ ʩʚʷʟʘʥʘ ʩ ʨʝʩʫʨʩʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʠʟʥʦʩ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʘ-
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ʙʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʚʫʟʘ ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘʢʦʥʝʮ, ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʥʘ 

ʢʦʪʦʨʫʶ ʚʣʠʷʝʪ ʚʳʩʦʢʘʷ ʫʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʦʱʫʪʠʤʳʭ ʩʪʠʤʫʣʦʚ 

ʜʣʷ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦ-

ʣʝʡʙʦʣʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʚʩʝʭ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʩʠʩʪʝʤʳ. 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤ-

ʥʳʝ ʟʦʥʳ ʚ ʩʠʩʪʝʤʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ. ɺʦ-ʧʝʨʚʳʭ, ʦʩʪʨʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦ-

ʙʣʝʤʘ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʠʣʠ ʥʝʨʘ-

ʮʠʦʥʘʣʴʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ, ʬʠʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʩʧʦʨʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʜʝʬʠʮʠʪʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ. ɼʨʫʛʘʷ ʟʥʘʯʠʤʘʷ ʧʨʦʙʣʝʤʘ ʣʝʞʠʪ ʚ ʩʬʝʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʚʫʟʘ, 

ʢʫʨʠʨʫʶʱʠʤʠ ʩʧʦʨʪʠʚʥʫʶ ʨʘʙʦʪʫ. ʊʘʢʞʝ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʳʩʦʢʦʡ 

ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʝʩʦʤʳʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʚʳʰʝʥʥʳʝ 

ʩʪʠʧʝʥʜʠʠ ʠʣʠ ʫʯʝʪ ʩʧʦʨʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢʦ ʚʩʝʤ ʝʝ ʵʣʝʤʝʥʪʘʤ ʩ ʧʘʨʘʣʣʝʣʴ-

ʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ [2]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʫʜʝʥʯʝʩʢʠʡ ʚʦʣʝʡʙʦʣ ʢʘʢ ʩʣʦʞʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʩʧʦʨʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 

 

ɼʣʷ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʧʝʮʠʬʠʢʠ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ 

ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ 

ʜʝʣʷʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ. ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʥʘ ʢʦʪʦʨʳʝ ʘʜʤʠʥʠ-
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ʩʪʨʘʮʠʷ ʚʫʟʘ ʠ ʩʧʦʨʪʠʚʥʳʡ ʢʣʫʙ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʂ ʥʠʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʥʦʩʠʪʩʷ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. ʅʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʟʘʣʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʩʦʩʪʘʚʣʷʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʟʘʥʷʪʠʷ ʧʨʦʭʦʜʷʪ ʚ 

ʫʩʪʘʨʝʚʰʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʨʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʅʝ ʤʝʥʝʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʪʨʝʥʝʨʩʢʦʛʦ ʰʪʘʙʘ, ʧʦʩʢʦʣʴʢʫ ʢʚʘʣʠʬʠʢʘ-

ʮʠʷ, ʦʧʳʪ ʠ ʣʠʯʥʘʷ ʤʦʪʠʚʘʮʠʷ ʪʨʝʥʝʨʦʚ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʨʪʠʚʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠ ʨʦʩʪ ʤʘʩʪʝʨʩʪʚʘ ʩʪʫʜʝʥʪʦʚ. ʇʨʦʙʣʝʤʘ ʯʘʩʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʪʨʝʥʝʨʳ ʨʘʙʦʪʘʶʪ ʥʘ ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʡ ʟʘʥʷʪʦʩʪʠ ʠ ʩʦʚʤʝʱʝʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʠʭ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ. 

ʂʣʶʯʝʚʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʦʩʪʘʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, 

ʠʩʪʦʯʥʠʢʠ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʳ ʚʫʟʦʚʩʢʠʤ ʙʶʜʞʝʪʦʤ ʠ ʨʘʩʧʨʝ-

ʜʝʣʷʶʪʩʷ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʍʨʦʥʠʯʝʩʢʘʷ ʥʝʭʚʘʪʢʘ ʩʨʝʜʩʪʚ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʝʟʜʘ ʥʘ ʩʦʨʝʚʥʦ-

ʚʘʥʠʷ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʵʢʠʧʠʨʦʚʢʠ ʜʦ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʙʦ-

ʨʦʚ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʠʩʪʝʤʘ ʦʪʙʦʨʘ ʠ ʤʦʪʠʚʘʮʠʠ ʩʘʤʠʭ ʩʪʫʜʝʥʪʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʜʫʤʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʘʣʘʥʪʣʠʚʳʭ ʘʙʠʪʫʨʠ-

ʝʥʪʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʩʣʘʙʘʷ ʩʠʩʪʝʤʘ ʧʦʦʱʨʝʥʠʡ ʚ ʚʠʜʝ ʩʧʦʨʪʠʚʥʳʭ 

ʩʪʠʧʝʥʜʠʡ ʠʣʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʣʴʛʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʫʟʦʚʩʢʠʭ ʢʦʤʘʥʜ ʥʘ ʩʧʦʨʪʠʚʥʦʡ ʘʨʝʥʝ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʚʦʣʝʡʙʦʣʘ 

 

ʏʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ ʩʪʫʜʝʥʯʝʩʢʦʤ ʚʦʣʝʡʙʦʣʝ, 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ. ʀʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʫʪʨʝʥ-

ʥʠʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ʚʥʝʰʥʠʝ, ʥʝ ʟʘʚʠʩʷʱʠʝ 

ʦʪ ʠʥʩʪʠʪʫʪʘ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʘʭ, ʪʦ ʟʜʝʩʴ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ 

ʫʧʠʨʘʝʪʩʷ ʚ ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ. ʏʘʩʪʦ ʙʳʚʘʝʪ, ʯʪʦ ʪʨʝʥʠʨʦʚʢʠ ʧʨʦʭʦʜʷʪ ʚ ʩʪʘ-

ʨʳʭ ʟʘʣʘʭ, ʛʜʝ ʥʝ ʭʚʘʪʘʝʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ. ʕʪʦ ʩʝʨʴʝʟʥʦ ʪʦʨʤʦʟʠʪ ʨʦʩʪ 

ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ʅʝ ʤʝʥʝʝ ʦʩʪʨʦ ʩʪʦʠʪ ʢʘʜʨʦʚʳʡ ʚʦʧʨʦʩ. ʊʨʝʥʝʨʳ, ʢʦ-

ʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩʦ ʩʪʫʜʝʥʯʝʩʢʠʤʠ ʢʦʤʘʥʜʘʤʠ, ʥʝʨʝʜʢʦ ʪʨʫʜʷʪʩʷ ʥʘ ʧʦʣʩʪʘʚʢʠ ʠ 

ʧʦʣʫʯʘʶʪ ʥʝʙʦʣʴʰʫʶ ʟʘʨʧʣʘʪʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʤʦʪʠʚʘʮʠʠ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʤʘʥʜ. ɽʱʝ ʦʜʥʠʤ ʢʨʠʪʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʷʚ-
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ʣʷʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʝʥʴʛʠ ʥʘ ʩʧʦʨʪ ʚ ʚʫʟʝ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʦʩʪʘʪʦʯ-

ʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʀʟ-ʟʘ ʵʪʦʛʦ ʢʦʤʘʥʜʘʤ ʙʳʚʘʝʪ ʩʣʦʞʥʦ ʧʦʝʭʘʪʴ ʥʘ ʚʳʝʟʜʥʳʝ ʩʦ-

ʨʝʚʥʦʚʘʥʠʷ, ʢʫʧʠʪʴ ʥʦʚʫʶ ʬʦʨʤʫ ʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʩʙʦʨʳ. ʉʣʘʙʦ 

ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ. ʅʝʪ ʧʨʦʜʫʤʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʣʘ ʙʳ ʧʨʠʚʣʝʢʘʪʴ ʚ ʚʫʟ ʪʘʣʘʥʪʣʠʚʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ-

ʚʦʣʝʡʙʦʣʠʩʪʦʚ, ʘ ʜʝʡʩʪʚʫʶʱʠʤ ʩʪʫʜʝʥʪʘʤ-ʩʧʦʨʪʩʤʝʥʘʤ ʥʝ ʭʚʘʪʘʝʪ ʦʱʫʪʠʤʳʭ 

ʩʪʠʤʫʣʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʥʳʭ ʩʪʠʧʝʥʜʠʡ ʠʣʠ ʢʘʢʠʭ-ʪʦ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʦ-

ʙʣʘʞʝʢ. ɹʝʟ ʵʪʦʛʦ ʩʣʦʞʥʦ ʩʪʨʦʠʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʩʠʣʴʥʳʝ ʢʦʤʘʥʜʳ [3]. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦ-

ʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʥʘʠʙʦʣʴʰʠʡ ʚʝʩ ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʩʫʨʩʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʦʨʠ-

ʪʝʪʥʦʩʪʴ ʨʘʙʦʪʳ ʠʤʝʥʥʦ ʧʦ ʵʪʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʥʫʪʨʠ ʚʫʟʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʪʨʠ ʢʣʶ-

ʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʶ, ʨʝʩʫʨʩʳ ʠ ʤʦʪʠʚʘʮʠʶ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʯʘʩʪʴ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʚʝʜʝʥʠʝ ʧʦʨʷʜʢʘ ʚ ʩʘʤʦʤ ʬʫʥʜʘʤʝʥʪʝ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʯʝʪʢʦʡ ʩʪʨʘʪʝʛʠʠ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʩʪʘʣʦ ʙʳ 

ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʦʣʝʡʙʦʣʴʥʦʛʦ ʢʣʫʙʘ ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʯʪʦ ʦʪ-

ʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʦʥʩʦʨʦʚ ʠ ʫʯʘʩʪʠʷ 

ʚ ʛʨʘʥʪʘʭ.  ʈʝʩʫʨʩʥʳʡ ʙʣʦʢ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʳ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʚʘʞʥʦ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʨʝʜʩʪʚ: ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ ʧʣʘʪʥʳʝ ʩʝʢʮʠʠ ʜʣʷ ʚʩʝʭ ʞʝʣʘʶʱʠʭ, ʟʘʧʫʩʪʠʪʴ ʢʨʘʫʜʬʘʥʜʠʥʛʦʚʳʝ 

ʢʘʤʧʘʥʠʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʤʘʥʜ ʠ ʘʢʪʠʚʥʦ ʠʩʢʘʪʴ ʩʧʦʥʩʦʨʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ 

ʵʪʠʤ ʥʫʞʝʥ ʧʣʘʥ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʨʝʥʝʨ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʯʝʨʝʟ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ. ʄʦʪʠʚʘ-

ʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠʟʚʘʥʘ ʧʦʚʳʩʠʪʴ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ʕʪʦ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʠʧʝʥʜʠʡ ʜʣʷ ʣʫʯʰʠʭ ʠʛʨʦʢʦʚ, ʘʢʪʠʚʥʫʶ ʧʦ-

ʧʫʣʷʨʠʟʘʮʠʶ ʚʦʣʝʡʙʦʣʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦ-

ʣʠʪ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʛʦʪʦʚʠʪʴ ʩʧʦʨʪʩʤʝ-

ʥʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʠ ʚʦʚʣʝʢʘʪʴ ʚ ʚʦʣʝʡʙʦʣ ʰʠʨʦʢʠʝ ʤʘʩʩʳ ʩʪʫʜʝʥʪʦʚ. 
 

 
ʈʠʩʫʥʦʢ 3 ï ʄʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ ʚ ʚʫʟʝ 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʫʶ, ʩʘʤʦʨʘʟ-

ʚʠʚʘʶʱʫʶʩʷ ʩʠʩʪʝʤʫ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʣʝʡʙʦʣʘ, ʩʧʦʩʦʙʥʫʶ ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳ-
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ʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʤʘʩʩʦʚʦʤʫ ʦʭʚʘʪʫ ʩʪʫʜʝʥʯʝʩʢʦʡ ʘʫʜʠʪʦʨʠʠ [4]. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʪ-

ʩʣʝʞʠʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ 

ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʪʘ-

ʢʠʤ ʫʧʨʘʞʥʝʥʠʷʤ, ʢʘʢ ʯʝʣʥʦʯʥʳʡ ʙʝʛ ʠʣʠ ʧʨʳʞʦʢ ʚʚʝʨʭ ʩ ʤʝʩʪʘ. ʅʝ ʤʝʥʝʝ ʟʥʘ-

ʯʠʤʦ ʤʦʥʠʪʦʨʠʪʴ ʨʦʩʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ: ʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʯ, ʧʦʜʘʯ ʠ 

ʘʪʘʢʫʶʱʠʭ ʫʜʘʨʦʚ, ʜʣʷ ʯʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚʠʜʝʦʘʥʘʣʠʟ ʠ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥ-

ʢʠ. ʅʘʢʦʥʝʮ, ʢʣʶʯʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʩʪʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʢʦʤʘʥʜʥʘʷ ʨʝ-

ʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʦʪʨʘʞʘʝʤʘʷ ʚ ʩʪʘʪʠʩʪʠʢʝ ʧʦʙʝʜ ʠ ʧʦʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʪʫʨʥʠʨ-

ʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʜʘʝʪ ʪʨʝʥʝʨʩʢʦʤʫ ʰʪʘʙʫ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʛʠʙʢʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ 

ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʛʨʦʢʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦ-

ʣʝʡʙʦʣʘ ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʟʘʪʨʘʛʠʚʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʬʠʥʘʥʩʦ-

ʚʝr ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʛʦ ʨʘʟʚʠʪʠʝ ʜʦʣʞʥʦ ʚʳʩʪʨʘ-

ʠʚʘʪʴʩʷ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʩʢʦʦʨʜʠʥʠʨʦ-

ʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʫʟʘ ʜʦ ʩʘʤʠʭ ʩʧʦʨʪʩʤʝ-

ʥʦʚ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʣʦʢʦʚ (ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦʛʦ, ʨʝʩʫʨʩʥʦʛʦ ʠ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ), ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚʦʣʝʡʙʦʣʴʥʳʭ ʩʝʢʮʠʡ. ɽʝ 

ʚʥʝʜʨʝʥʠʝ ʧʦʟʚʦʣʠʪ ʨʘʮʠʦʥʘʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʫʩʠʣʠʪʴ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʙʠʪʴʩʷ ʧʨʦʛʨʝʩʩʘ ʢʘʢ ʚ ʤʘʩʩʦʚʦʩʪʠ ʟʘʥʷ-

ʪʠʡ, ʪʘʢ ʠ ʚ ʩʧʦʨʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʢʦʤʘʥʜ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚʠʜʷʪʩʷ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʚ ʦʮʝʥʢʝ ʪʦʛʦ, ʢʘʢʦʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʚʦʣʝʡ-

ʙʦʣ. 
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ɸ.ʉ. ɿʥʘʡʜʝʥʦʚʘ, ʘʩʧʠʨʘʥʪ 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʎɽʅʅʆʉʊʅʆ-ʅʆʈʄɸʊʀɺʅʓɽ ʆʉʅʆɺɸʅʀʗ ʕʃɽʂʊʆʈɸʃʔʅʆ-

ɻʆ ʇʆɺɽɼɽʅʀʗ ʉʊʋɼɽʅʏɽʉʊɺɸ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʇʆʃʀʊʀʏɽ-

ʉʂʆʄ ʇʈʆʎɽʉʉɽ 

 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʩʦʧʨʷʞʝʥʥʦʡ ʩ ʨʝʘʣʠʟʘ-

ʮʠʝʡ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʣʠʯʥʦʩʪʥʳʤ ʩʪʘʥʦʚʣʝʥʠʝʤ, ʚʦʧʨʦʩʳ ʵʣʝʢʪʦʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʯʘʩʪʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʩʪʫʜʝʥʯʝʩʪʚʦʤ ʢʘʢ ʧʝʨʠʬʝʨʠʡʥʳʡ ʵʣʝʤʝʥʪ ʩʦ-

ʮʠʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ. ɺ ʩʠʪʫʘʮʠʠ ʮʝʡʪʥʦʪʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ, ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʭʦʜʠʪ ʥʘ ʚʪʦʨʦʡ 

ʧʣʘʥ. ʊʝʤ ʟʥʘʯʠʤʝʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ ʚʳʩʰʝʡ ʰʢʦʣʳ ʢʘʢ ʩʨʝʜʳ, ʛʜʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʦ ʠ ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥ-

ʪʠʯʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʧʨʦʮʝʜʫʨʘʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʠʥʚʝʩʪʠʮʠʶ ʚ ʢʘʯʝʩʪʚʦ ʙʫʜʫʱʝʛʦ ʩʦʮʠʫʤʘ, ʚ 

ʢʦʪʦʨʦʤ ʚʳʧʫʩʢʥʠʢʘʤ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʨʝʜʩʪʦʠʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʡ ʞʠʟʥʝʥ-

ʥʳʡ ʧʨʦʝʢʪ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ï ʵʪʦ ʥʝ ʨʘʟʦʚʘʷ ʣʝʢʮʠʷ, ʘ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʯʝʪʘʪʴ ʧʨʦʩʚʝʱʝʥʠʝ, ʧʨʘʢʪʠʢʫ ʠ 

ʣʠʯʥʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ. ʈʝʯʴ ʠʜʝʪ ʥʝ ʦ ʙʝʟʜʫʤʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʷʚʢʝ ʥʘ ʠʟʙʠ-

ʨʘʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠ ʥʝ ʦ ʪʦʪʘʣʴʥʦʤ ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʚʳʙʦʨʦʚ. ʕʪʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ: 

1. ʇʦʥʠʤʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ.  

ʇʦʣʠʪʠʯʝʩʢʠʡ ʩʫʙʲʝʢʪ, ʧʦʣʫʯʘʶʱʠʡ ʤʘʥʜʘʪ ʜʦʚʝʨʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʦ-

ʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʚʣʘʩʪʠ ï ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ, ï ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʝʪʝʥʮʠʶ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝ-

ʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʛʨʘʞ-

ʜʘʥ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ ʤʘʪʝʨʠʘʣʠʟʫʶʪʩʷ ʚ ʪʘʢʠʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠ-

ʤʳʭ ʘʩʧʝʢʪʘʭ, ʢʘʢ: ʪʘʨʠʬʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; ʥʦʨʤʘʪʠʚ-

ʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʠʥʩʢʦʡ ʦʙʷʟʘʥʥʦʩʪʠ; ʦʙʲʝʤ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ ʩʪʠʧʝʥʜʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠ ʛʨʘʥʪʦʚʦʡ ʧʦʜʜʝʨʞʢʠ; ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʠ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪ ʛʦʣʦʩʦʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʪʨʘʥʩʬʦʨ-

ʤʠʨʫʝʪʩʷ ʠʟ ʬʦʨʤʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚ ʠʥʩʪʨʫʤʝʥʪ ʦʩʦʟʥʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

2. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʚʣʘʩʪʠ.  

ɺʳʙʦʨʳ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʪʝʤ, ʢʪʦ ʙʫʜʝʪ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʪ ʠʤʝʥʠ ʦʙʱʝʩʪʚʘ. ʆʩʦʟʥʘʥʥʳʡ ʠʟʙʠʨʘʪʝʣʴ ʧʦʜʭʦʜʠʪ ʢ 

ʵʪʦʤʫ ʢʘʢ ʢ ʩʝʨʴʝʟʥʦʤʫ ʢʘʜʨʦʚʦʤʫ ʦʪʙʦʨʫ: ʦʥ ʠʟʫʯʘʝʪ ʧʨʦʛʨʘʤʤʳ, ʙʠʦʛʨʘʬʠʠ, 

ʦʧʳʪ ʠ ʨʝʧʫʪʘʮʠʶ ʢʘʥʜʠʜʘʪʦʚ, ʧʳʪʘʷʩʴ ʧʦʥʷʪʴ, ʢʦʤʫ ʤʦʞʥʦ ʜʦʚʝʨʠʪʴ ʫʧʨʘʚʣʝ-

ʥʠʝ. 

3. ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʤʝʜʠʘʛʨʘʤʦʪʥʦʩʪʴ [1]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʪʦʢʝ ʫʤʝʥʠʝ ʦʪʜʝʣʷʪʴ ʬʘʢʪʳ ʦʪ ʤʘʥʠ-

ʧʫʣʷʮʠʡ, ʧʨʦʚʝʨʷʪʴ ʠʩʪʦʯʥʠʢʠ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʬʝʡʢʠ ï ʢʣʶʯʝʚʦʡ ʥʘʚʳʢ. ʆʩʦ-

ʟʥʘʥʥʳʡ ʠʟʙʠʨʘʪʝʣʴ ʥʝ ʚʝʨʠʪ ʩʣʝʧʦ ʧʨʝʜʚʳʙʦʨʥʦʡ ʨʠʪʦʨʠʢʝ, ʘ ʘʥʘʣʠʟʠʨʫʝʪ ʝʝ, 

ʟʘʜʘʚʘʷ ʚʦʧʨʦʩʳ: çʏʪʦ ʢʦʥʢʨʝʪʥʦ ʧʨʝʜʣʘʛʘʝʪ ʢʘʥʜʠʜʘʪ?è, çʂʘʢ ʦʥ ʧʣʘʥʠʨʫʝʪ 

ʵʪʦʛʦ ʜʦʙʠʪʴʩʷ?è, çʉʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ ʝʛʦ ʦʙʝʱʘʥʠʷ ʝʛʦ ʧʨʦʰʣʳʤ ʧʦʩʪʫʧʢʘʤ?è. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʩʪʨʘʥʳ. ʀʤʝʥʥʦ ʦʪ ʵʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʞʜʫʪ 

ʩʚʝʞʠʭ ʠʜʝʡ, ʠʥʥʦʚʘʮʠʡ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ. 

ɹʝʟ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʦʩʪʘʝʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʅʀʋ ɺʐʕ (2023) ʦʩʥʦʚʥʳʤʠ ʤʦʪʠʚʘʤʠ ʜʣʷ ʛʦʣʦ-

ʩʦʚʘʥʠʷ ʩʨʝʜʠ ʘʢʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ ʷʚʣʷʶʪʩʷ: ʯʫʚʩʪʚʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʜʦʣʛʘ 
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(45%), ʠʥʪʝʨʝʩ ʢ ʧʦʣʠʪʠʢʝ (22%), ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʛʦ-

ʨʦʜʘ/ʨʝʛʠʦʥʘ (18%) [5]. 

ʉʨʝʜʠ ʧʨʠʯʠʥ ʥʝʫʯʘʩʪʠʷ ʣʠʜʠʨʫʶʪ: ʥʝʜʦʚʝʨʠʝ ʢ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ 

ʠʥʩʪʠʪʫʪʘʤ (35%), ʫʙʝʞʜʝʥʥʦʩʪʴ, ʯʪʦ ʛʦʣʦʩ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪ (32%), ʦʪʩʫʪ-

ʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ ʧʦʣʠʪʠʢʝ (28%), ʟʘʥʷʪʦʩʪʴ (15%) [2]. 

ɺʚʝʜʝʥʠʝ ʤʥʦʛʦʜʥʝʚʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ ʠ ɼʕɻ (ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦ-

ʛʦ ʛʦʣʦʩʦʚʘʥʠʷ) ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʦ ʬʦʨʤʘʣʴʥʫʶ ʷʚʢʫ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʪʘʢ 

ʢʘʢ ʵʪʠ ʬʦʨʤʘʪʳ ʙʦʣʝʝ ʫʜʦʙʥʳ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʉʤʦʣʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʚʳʙʦʨʘʭ ʚ 2023 ʛʦʜʫ ʜʦʣʷ ʤʦʣʦʜʳʭ ʠʟʙʠʨʘʪʝʣʝʡ (18-25 ʣʝʪ), 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ɼʕɻ, ʩʦʩʪʘʚʠʣʘ 9,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʛʦʣʦʩʦʚʘʚʰʠʭ [5]. 

ʋʥʠʚʝʨʩʠʪʝʪ ï ʵʪʦ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʠ ʞʠʟʥʝʥʥʳʝ ʧʨʠ-

ʦʨʠʪʝʪʳ ʠ ʧʨʠʥʮʠʧʳ. ɿʘʣʦʞʝʥʥʘʷ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠʚʳʯʢʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦ-

ʣʠʪʠʯʝʩʢʫʶ ʧʦʚʝʩʪʢʫ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʠʩʢʫʩʩʠʷʭ ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʩʚʦʡ ʚʳʙʦʨ ʦʩʪʘʥʝʪʩʷ ʩ ʥʠʤ ʥʘ ʚʩʶ ʞʠʟʥʴ. ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʚʫʟʦʚ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʛʨʘʥʪʳ, ʧʨʦʛʨʘʤʤʳ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʟʘʢʦʥʳ, ʨʝ-

ʛʫʣʠʨʫʶʱʠʝ ʩʪʠʧʝʥʜʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ï ʚʩʝ ʵʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʡ, ʧʨʠ-

ʥʠʤʘʝʤʳʭ ʠʟʙʨʘʥʥʳʤʠ ʚʣʘʩʪʷʤʠ. ʄʦʣʯʘʥʠʝ ʩʪʫʜʝʥʯʝʩʪʚʘ ʦʟʥʘʯʘʝʪ ʩʦʛʣʘʩʠʝ ʩ 

ʣʶʙʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʚʳʛʦʜʥʳʤʠ ʜʣʷ ʥʝʛʦ, ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ʈʘʙʦʪʘ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʣʝʢʪʦʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʥʝ ʜʦʣʞʥʘ ʩʚʦʜʠʪʴʩʷ ʢ 

ʬʦʨʤʘʣʴʥʳʤ ʣʝʢʮʠʷʤ.[4] ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʞʠʚʦʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ: 

¶ ʜʝʙʘʪʳ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʢʣʫʙʳ. ʆʨʛʘʥʠʟʘʮʠʷ ʦʪʢʨʳʪʳʭ ʦʙʩʫʞʜʝʥʠʡ ʘʢ-

ʪʫʘʣʴʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʪʝʤ, ʛʜʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʥʘʫʯʠʪʴʩʷ ʘʨʛʫ-

ʤʝʥʪʠʨʦʚʘʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ ʠ ʫʚʘʞʘʪʴ ʤʥʝʥʠʝ ʦʧʧʦʥʝʥʪʘ; 

¶ ʚʦʨʢʰʦʧʳ ʧʦ ʤʝʜʠʘʛʨʘʤʦʪʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʛʜʝ ʥʘ ʨʝʘʣʴʥʳʭ 

ʧʨʠʤʝʨʘʭ ʨʘʟʙʠʨʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʤʘʥʠʧʫʣʷʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ ʠ 

ʫʯʘʪ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ; 

¶ ʚʩʪʨʝʯʠ ʩ ʵʢʩʧʝʨʪʘʤʠ. ʇʨʠʛʣʘʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʠʪʠʢʦʚ, ʥʦ ʠ ʧʦʣʠʪʦʣʦ-

ʛʦʚ, ʩʦʮʠʦʣʦʛʦʚ, ʶʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʟʙʠʨʘʪʝʣʴ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʜʝʣʦʚʳʝ ʠʛʨʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʚʳʙʦʨʥʦʡ ʢʘʤʧʘʥʠʠ ʠʣʠ ʨʘʙʦʪʳ ʠʟ-

ʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʚʥʫʪʨʠ ʚʫʟʘ ʧʦʤʦʛʘʝʪ ʠʟʥʫʪʨʠ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʜʝʤʦ-

ʢʨʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʟʙʠʨʘʪʝʣʴʥʦʤʫ ʧʨʘʚʫ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʥʝ ʠʥʩʪʨʫʤʝʥʪ ʘʜʨʝʩʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʤʦʙʠʣʠʟʘʮʠʠ, ʘ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ɽʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʷʜʨʦ 

ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʦʤʧʣʝʢ-

ʩʘ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ: 

Å ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʨʘʟʚʠʪʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ; 

Å ʩʠʩʪʝʤʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʨʘʟ-

ʚʠʪʠʝ ʩʪʨʘʥʳ. 

ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʭʦʜ ʤʦʣʦʜʝʞʠ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢ ʘʢ-
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ʪʠʚʥʦʡ ʠ ʦʩʤʳʩʣʝʥʥʦʡ ʧʦʟʠʮʠʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʙʶʣʣʝʪʝʥʴ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʳʨʘʞʝʥʠʷ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ [3]. 

ʏʝʨʝʟ ʤʝʭʘʥʠʟʤ ʛʦʣʦʩʦʚʘʥʠʷ ʤʦʣʦʜʳʝ ʛʨʘʞʜʘʥʝ ʬʦʨʤʠʨʫʶʪ ʩʦʮʠʘʣʴʥʳʡ 

ʟʘʧʨʦʩ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʦʙʱʝʩʪʚʘ. ɸʢʪʫʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʟʘʧʨʦʩʘ ʚ ʧʫʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʦʙʱʝʩʪʚʦʤ ʠ ʚʣʘʩʪʴʶ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʣʝʢʪʦʨʘʣʴʥʦʝ ʫʯʘʩʪʠʝ ʥʝ ʢʘʢ ʪʝʭ-

ʥʠʯʝʩʢʫʶ ʧʨʦʮʝʜʫʨʫ, ʘ ʢʘʢ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʘʢʪʘ, ʛʜʝ ʢʘʞ-

ʜʳʡ ʛʦʣʦʩ ʩʪʘʥʦʚʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ.   
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(ʉʤʦʣɻʋ, ʛ. ʉʤʦʣʝʥʩʢ) 

ɿʅɸʏɽʅʀɽ ɼɽʊʉʂʆʁ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ ɺ 

ʈɸɿɺʀʊʀʀ ʇɸʊʈʀʆʊʀɿʄɸ 

 

ɼʝʪʩʢʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʝʨʝʜʘʝʪ ʟʥʘʥʠʷ ʦ ʪʨʘ-

ʜʠʮʠʷʭ ʠ ʦʙʳʯʘʷʭ ʝʝ ʥʘʨʦʜʦʚ, ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʨʠʨʦʜʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʝ-

ʨʝʞʥʦʛʦ ʢ ʥʝʡ ʦʪʥʦʰʝʥʠʷ. ʅʨʘʚʩʪʚʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʣʠʪʝ-

ʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ ʦʩʦʟʥʘʚʘʪʴ ʩʝʙʷ ʛʨʘʞʜʘʥʘʤʠ ʩʪʨʘʥʳ, 

ʨʘʟʚʠʚʘʝʪ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʠ ʥʘʫʯʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤ 

ʚʦʩʧʠʪʘʥʠʠ ʨʝʙʝʥʢʘ. ʆʙ ʵʪʦʤ ʧʦʚʝʩʪʚʫʶʪ ʤʥʦʛʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʀ. ʉʫʨʠʢʦʚʘ çɼʝʪʩʪʚʦè, ʄ. ʂʣʠʤʘʥʦʚʦʡ 

çʅʝʙʦ ʛʦʣʫʙʦʝéè, ʀ. ʅʠʢʠʪʠʥʘ çʈʫʩʴè, ʉ. ɼʨʦʞʞʠʥʘ çʈʦʜʠʥʝè, ʅ. ʗʟʳʢʦʚʘ 

çʄʦʡ ʜʨʫʛ!..è ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʃʠʨʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʦʩʧʠʪʳʚʘʶʪ ʜʦʙʨʦʪʫ, ʩʦʩʪʨʘʜʘʥʠʝ, ʯʝʩʪʥʦʩʪʴ, 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʫʚʘʞʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʠʤ. ʐʢʦʣʴʥʠʢʠ ʦʩʦʟʥʘʶʪ ʯʫʚʩʪʚʘ ʠ ʧʝ-

ʨʝʞʠʚʘʥʠʷ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʟʘʱʠʪʝ ʈʦʜʠʥʳ, ʧʝʨʝ-

ʞʠʚʘʶʪ ʟʘ ʙʫʜʫʱʝʝ ʩʚʦʝʡ ʩʪʨʘʥʳ.  

ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ ʦ ʧʨʘʚʠʣʘʭ 

ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. ɸʥʘʣʠʟʠʨʫʷ ʭʘʨʘʢʪʝʨ ʠ ʧʦʩʪʫʧʢʠ ʛʝʨʦʝʚ, ʜʝ-

ʪʠ ʫʯʘʪʩʷ ʠʟʙʝʛʘʪʴ ʦʰʠʙʦʢ. 
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ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʨʝʯʴ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɼʝʪʠ ʵʤʦʮʠʦʥʘʣʴʥʳ, ʷʟʳʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʙʨʘʱʘʝʪʩʷ ʢ ʠʭ 

ʚʥʫʪʨʝʥʥʝʤʫ ʤʠʨʫ, ʨʘʟʚʠʚʘʝʪ ʜʫʭʦʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʝʪʠ ʧʝʨʝʞʠʚʘʶʪ ʪʝ ʞʝ 

ʵʤʦʮʠʠ, ʯʪʦ ʠ ʛʝʨʦʠ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʚʳʨʘʟʠʪʴ ʩʚʦʠ ʯʫʚʩʪʚʘ. 

ʇʨʠʯʝʤ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʯʪʝʥʠʠ ʩʪʠʭʦ-

ʪʚʦʨʝʥʠʷ ʀ. ʅʠʢʠʪʠʥʘ çʈʫʩʴè ʦʜʥʠ ʰʢʦʣʴʥʠʢʠ ʯʫʚʩʪʚʫʶʪ ʛʦʨʜʦʩʪʴ ʟʘ ʩʚʦʶ 

ʩʪʨʘʥʫ, ʜʨʫʛʠʝ ʠʟʫʤʣʷʶʪʩʷ ʝʝ ʧʨʠʨʦʜʝ. ɼʝʪʷʤ ʧʨʠʩʫʱʝ ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʤʳʰʣʝ-

ʥʠʝ, ʦʥʠ ʩʦʦʪʥʦʩʷʪ ʦʙʨʘʟʳ ʣʠʨʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩ ʣʠʯʥʳʤ ʦʧʳʪʦʤ ʠ ʧʝʨʝ-

ʞʠʚʘʥʠʷʤʠ.   

ʋʯʝʙʥʠʢʠ çʃʠʪʝʨʘʪʫʨʥʦʝ ʯʪʝʥʠʝè ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: çʋʩʪʥʦʝ 

ʥʘʨʦʜʥʦʝ ʪʚʦʨʯʝʩʪʚʦè, çʃʝʪʦʧʠʩʠ, ʙʳʣʠʥʳ, ʞʠʪʠʷè, çʈʦʜʠʥʘè, çʃʶʙʣʶ ʧʨʠʨʦ-

ʜʫ ʨʫʩʩʢʫʶè, çʇʦʵʪʠʯʝʩʢʘʷ ʪʝʪʨʘʜʴè, çʇʨʠʨʦʜʘ ʠ ʤʳè, çʀʟ ʨʫʩʩʢʦʡ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳè, çʃʠʪʝʨʘʪʫʨʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥè ʠ ʜʨ. 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʦʩʪʝʧʝʥʥʦ ʚʚʦʜʷʪ ʧʦʥʷʪʠʷ çʈʦʜʠʥʘè ʠ 

çʣʶʙʦʚʴ ʢ ʆʪʝʯʝʩʪʚʫè ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʪʦʜʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʠʢ ʥʘʯʠʥʘʝʪ ʦʩʦʟʥʘʚʘʪʴ ʥʨʘʚʩʪʚʝʥʥʦ-

ʵʩʪʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʢʩʪʘ, ʘʥʘʣʠʟʠʨʫʝʪ ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ ʛʝʨʦʝʚ ʩ ʤʦ-

ʨʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʩʦʟʥʘʥʥʦ ʧʨʦʷʚʣʷʝʪ ʣʶʙʦʚʴ ʢ ʆʪʝʯʝʩʪʚʫ. ʋʯʝʙʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʠʟʦʙʠʣʫʝʪ ʧʘʪʨʠʦʪʠʯʝʩʢʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʄ.ʖ. 

ʃʝʨʤʦʥʪʦʚʘ, ʅ.ɸ. ʅʝʢʨʘʩʦʚʘ, ʉ.ɸ. ɽʩʝʥʠʥʘ, ɸ.ʊ. ʊʚʘʨʜʦʚʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʘʚʪʦ-

ʨʦʚ. ʋʯʝʥʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʘʢ ʦʩʦʙʳʡ ʚʠʜ 

ʪʚʦʨʯʝʩʪʚʘ, ʩʦʧʦʩʪʘʚʣʷʶʪ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʩʢʫʩʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘ-

ʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʩʪʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥʠ ʟʥʘʢʦʤʷʪ-

ʩʷ ʩ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʬʫʥʢʮʠʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ [1, ʩ. 19]. 

ʊʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʯʠʪʘʥʥʦʛʦ ʪʝʢ-

ʩʪʘ, ʦʩʦʟʥʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʧʦʩʪʫʧʢʦʚ ʧʝʨʩʦʥʘʞʝʡ. ɼʝʪʠ ʧʦʩʪʝʧʝʥʥʦ ʦʩʦʟʥʘʶʪ, 

ʯʪʦ ʪʘʢʦʝ ʈʦʜʠʥʘ, ʧʦʣʫʯʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʷʚʣʝʥʠʠ ʣʶʙʚʠ ʢ ʆʪʝʯʝʩʪʚʫ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ. ʆʨʛʘʥʠʟʫʷ ʨʘʙʦʪʫ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʪʝʢʩʪʘʤʠ, 

ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ: ʚʳʨʘʟʠʪʝʣʴʥʦʝ ʯʪʝʥʠʝ, ʛʨʘʬʠ-

ʯʝʩʢʦʝ ʨʠʩʦʚʘʥʠʝ, ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʫʶ ʙʝʩʝʜʫ, ʩʦʢʨʘʱʝʥʠʝ, ʚʳʜʝʣʝʥʠʝ, ʜʦʧʦʣ-

ʥʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʫʤʝʥʠʷ ʟʘʜʘʚʘʪʴ ʠ ʦʪʚʝ-

ʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʧʦ ʪʝʢʩʪʫ, ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʨʘʟʣʠʯʘʪʴ 

ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʘʙʣʶʜʘʪʴ ʟʘ ʩʪʠʣʠ-

ʩʪʠʯʝʩʢʠʤ ʦʬʦʨʤʣʝʥʠʝʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʄʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ 

ʫʯʘʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʪʝʢʩʪ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʨʘʟʠ-

ʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʷʟʳʢʘ. ʅʘʧʨʠʤʝʨ, ʥʫʞʥʦ ʧʝʨʝʩʢʘʟʘʪʴ ʪʝʢʩʪ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʘʚ-

ʪʦʨʩʢʦʛʦ ʩʪʠʣʷ, ʩʦʩʪʘʚʠʪʴ ʨʘʩʩʢʘʟ ʧʦ ʠʣʣʶʩʪʨʘʮʠʷʤ ʠ ʪ.ʜ. [1, ʩ. 68-69].   

ʇʨʠ ʠʟʫʯʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʘ-

ʧʳ ʫʨʦʢʘ. ʏʘʱʝ ʚʩʝʛʦ ʩʥʘʯʘʣʘ ʩʘʤ ʫʯʠʪʝʣʴ ʚʳʨʘʟʠʪʝʣʴʥʦ ʯʠʪʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ, 

ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʫ ʜʝʪʝʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʦʩ, ʜʣʷ ʪʦ-

ʛʦ ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʦʠʟʚʝʣ ʪʝʢʩʪ ʥʘ ʨʝʙʸʥʢʘ. ʋʯʠʪʝʣʴ 

ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ 

ʚʦʩʧʨʠʷʪʠʝ ʪʝʢʩʪʘ. ɿʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʵʪʘʧ ʧʦʚʪʦʨʥʦʛʦ ʯʪʝʥʠʷ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʛʣʫ-

ʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʝʪʴʤʠ.  ʈʘʩʩʤʦʪʨʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦ-
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ʠʟʚʝʜʝʥʠʡ ʦ ʈʦʜʠʥʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʪʝʢʩʪʘ. ɺʘʞʥʦ ʦʙ-

ʩʫʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦ-ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ (ʤʝʪʘʬʦʨʳ, ʵʧʠʪʝʪʳ, 

ʩʨʘʚʥʝʥʠʷ), ʥʦ ʠ ʘʚʪʦʨʩʢʫʶ ʧʦʟʠʮʠʶ, ʨʘʩʢʨʳʪʴ ʠʜʝʶ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ʅʫʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʚ ʜʝʪʩʢʦʤ ʩʦʟʥʘʥʠʠ. ʇʘʨʘʣ-

ʣʝʣʴʥʦ ʩ ʵʪʠʤ ʫʯʠʪʝʣʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʡʟʘʞʥʳʝ ʟʘʨʠʩʦʚʢʠ ʚ ʪʝʢʩʪʝ (ʅ. 

ʗʟʳʢʦʚ çʄʦʡ ʜʨʫʛ!..è, ʌ. ʉʘʚʠʥʦʚ çʈʫʩʴè), ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʝʪʴʤʠ ʠ ʨʦʜʠʪʝ-

ʣʷʤʠ (ɺ. ɹʝʨʝʩʪʦʚ çʃʶʙʠʣʠ ʪʝʙʷ ʙʝʟ ʦʩʦʙʳʭ ʧʨʠʯʠʥè, ʬʠʣʦʩʦʬʩʢʠʝ ʨʘʟʤʳʰʣʝ-

ʥʠʷ ʦ ʞʠʟʥʠ ʧʨʦʩʪʳʭ ʣʶʜʝʡ (ʅ.ɸ. ʅʝʢʨʘʩʦʚ çɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘè). ɽʩʪʴ ʤʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʰʢʦʣʴʥʠʢʦʚ (ɸ. 

ʊʚʘʨʜʦʚʩʢʠʡ çʈʘʩʩʢʘʟ ʪʘʥʢʠʩʪʘè, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʟʘʠʤʦʩʚʷʟʠ ʯʝʣʦʚʝʢʘ ʠ ʦʙ-

ʱʝʩʪʚʘ (ɺ. ʆʨʣʦʚ çʗ ʠ ʤʳè). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʧʨʝʨʳʚ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ ʫʯʝʙʥʫʶ ʠ ʚʥʝʫʨʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʯʪʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʵʢʩʢʫʨʩʠʡ ʠ ʧʨʦʝʢʪʦʚ. ʋʯʘʩʪʠʝ ʚ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʜʝʣʘʭ, ʪʘʢʠʭ 

ʢʘʢ ʧʦʤʦʱʴ ʚʝʪʝʨʘʥʘʤ, ʫʭʦʜ ʟʘ ʧʘʤʷʪʥʠʢʘʤʠ, ʫʯʘʩʪʠʝ ʚ ʘʢʮʠʷʭ, ʧʦʤʦʛʘʝʪ 

ʤʣʘʜʰʠʤ ʰʢʦʣʴʥʠʢʘʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʚʦʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ, ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʠʪʘʪʴ ʫ ʜʝʪʝʡ ʯʫʚʩʪʚʦ ʣʶʙʚʠ ʢ ʈʦʜʠʥʝ, ʫʚʘʞʝʥʠʝ 

ʢ ʝʸ ʠʩʪʦʨʠʠ ʠ ʪʨʘʜʠʮʠʷʤ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʥʦʩʪʴ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʞʠʟʥʠ ʦʙ-

ʱʝʩʪʚʘ. 

ʀʪʘʢ, ʨʘʙʦʪʘ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʷʚ-

ʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʯʫʚʩʪʚ ʫʯʝʥʠʢʦʚ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʘʯʝʩʪʚʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ ʢʘʢ ʛʨʘʞʜʘʥʠʥʘ. 
ʃʠʪʝʨʘʪʫʨʘ 
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(ʉʤʦʣɻʋ, ʛ. ʉʤʦʣʝʥʩʢ) 

ʈɸɹʆʊɸ ʉ ʅɸʋʏʅʆ-ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ʃʀʊɽʈɸʊʋʈʆʁ 

ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ï ʥʘʫʯʠʪʴ ʠ ʰʢʦʣʴʥʠʢʦʚ, ʠ ʩʪʫʜʝʥʪʦʚ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʝʢʩʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʩʪʠʣʝʡ, ʦʮʝʥʠʚʘʪʴ ʧʨʦʯʠ-

ʪʘʥʥʦʝ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʮʝʣʴ ʨʘʟʚʠʪʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ [1]. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʳ ʨʘʟʚʠʪʠʝ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʄʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʥʘʯʠʥʘʶʪ ʠʟʫʯʘʪʴ ʝʝ ʩ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. ʕʪʦ ʨʘʩʩʢʘʟʳ ʦ 

ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ, ʦʧʠʩʘʥʠʝ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʦʚʝʪʳ ʶʥʳʤ 

ʥʘʪʫʨʘʣʠʩʪʘʤ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ: ʧʨʦʩʪʦʪʘ ʠʟʣʦʞʝʥʠʷ, ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʩʶʞʝʪ, ʥʝ-

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʳʭ ʬʘʢʪʦʚ. ʅʝʨʝʜʢʦ 
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ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʦʙʨʘʟʥʦʡ ʬʦʨʤʝ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʦʦʙʨʘʞʘʝʤʳʡ ʩʦʙʝʩʝʜʥʠʢ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʦʚʝʪʯʠʢʘ, ʜʨʫʛʘ. 

ʂ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʦʪʥʦʩʠʪʩʷ ʧʨʠ-

ʨʦʜʦʚʝʜʯʝʩʢʘʷ, ʠʩʪʦʨʠʯʝʩʢʘʷ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ.  

ɺʥʠʤʘʥʠʝ ʢ ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʤ ʪʝʤʘʤ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʬʦʨ-

ʤʠʨʫʝʪ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠʥʪʝʨʝʩ ʢ ʥʘʫʯʥʦʤʫ ʧʦʟʥʘʥʠʶ ʤʠʨʘ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʦʙʦʛʘʱʘʝʪʩʷ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʡ ʤʠʨ ʨʝʙʝʥʢʘ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʥʘʧʨʠʤʝʨ, ʨʘʩʩʢʘʟʳ ʠ ʩʢʘʟʢʠ ɺ.ɺ. ɹʠʘʥʢʠ: çʃʝʩ-

ʥʘʷ ʛʘʟʝʪʘè, çʇʝʨʚʘʷ ʦʭʦʪʘè, çʃʠʩ ʠ ʤʳʰʦʥʦʢè, çʉʠʥʠʯʢʠʥ ʢʘʣʝʥʜʘʨʴè. ɽʩʪʝ-

ʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ, ʞʠʟʥʴ ʞʠʚʦʪʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʧʝʨʝ-

ʜʘʶʪʩʷ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʦʵʪʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʂ ʠʩʪʦʨʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ ʙʳʣʠʥʳ ʦʙ ʀʣʴʝ ʄʫʨʦʤʮʝ, ɼʦʙʨʳʥʝ ʅʠʢʠʪʠʯʝ, ɸʣʝʰʝ ʇʦʧʦʚʠʯʝ. ʂ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʥʦʩʷʪʩʷ ʨʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʩʢʘʟʢʠ ʠ ʨʘʩʩʢʘʟʳ ʦ 

ʧʨʠʨʦʜʝ (ʥʘʧʨʠʤʝʨ, ʅ.ʀ. ʉʣʘʜʢʦʚ çɹʝʛʩʪʚʦ ʮʚʝʪʦʚè), ʟʥʘʢʦʤʷʱʠʝ ʜʝʪʝʡ ʩ ʨʘʩ-

ʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʉ 

ʛʝʦʛʨʘʬʠʝʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʟʥʘʢʦʤʠʪ ʩʢʘʟʢʘ ʚ ʩʪʠʭʘʭ ʂ.ʀ. ʏʫʢʦʚʩʢʦʛʦ çɼʦʢ-

ʪʦʨ ɸʡʙʦʣʠʪè, ʨʘʩʩʢʘʟ ɹ.ʉ. ɾʠʪʢʦʚʘ çʅʠʢʦʣʘʡ ʀʩʘʠʯ ʇʫʰʢʠʥè ʠ ʪ.ʜ. ʇʨʠʤʝ-

ʨʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʩʣʫʞʠʪ ʣʠʪʝʨʘʪʫʨʥʘʷ 

ʩʢʘʟʢʘ ɺ.ʌ. ʆʜʦʝʚʩʢʦʛʦ çɻʦʨʦʜʦʢ ʚ ʪʘʙʘʢʝʨʢʝè. 

ʈʘʩʢʨʳʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʫʶ ʪʝʤʫ ʧʦʤʦʛʘʝʪ ʩʠʩʪʝʤʘ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʠʝʤʦʚ. ɼʝʪʠ ʜʦʣʞʥʳ ʩʨʘʚʥʠʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʪʝʢʩʪʳ ʧʨʦ ʞʠʚʦʪʥʳʭ 

ʩ ʪʝʢʩʪʘʤʠ ʜʨʫʛʠʭ ʞʘʥʨʦʚ. ʅʘʧʨʠʤʝʨ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʨʘʩʩʢʘʟ ʈ.ʇ. ʇʦʛʦʜʠʥʘ 

çɾʘʙʘè ʩ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʨʘʩʩʢʘʟʦʤ ʄ.ʄ. ʇʨʠʰʚʠʥʘ çʃʷʛʫʰʦʥʦʢè, 

ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʨʘʩʩʢʘʟʦʤ ʖ.ɼ. ɼʤʠʪʨʠʝʚʘ çɾʘʙʘè, ʥʘʫʯʥʦʡ ʩʪʘʪʴʝʡ ʦ 

ʞʘʙʝ ʠʟ ʜʝʪʩʢʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʟʥʘʢʦʤʫʶ ʠ ʥʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʩʨʘʚʥʠʪʴ ʦʧʠʩʘʥʠʝ ʚʦʨʦʙʴʷ ʠʟ ʦʜʥʦʠʤʝʥʥʦʛʦ ʨʘʩʩʢʘʟʘ 

ɽ.ʀ. ʏʘʨʫʰʠʥʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ.  ʄʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʜʦʣʞʥʳ 

ʥʘʫʯʠʪʴʩʷ ʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʫʯʥʳʤ ʧʦʥʷʪʠʷʤ, ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʚʦʧʨʦʩʳ, ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʨʘʩʩʢʘʟʘ, ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʝ ʪʝʢʩʪʳ. 

ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʧʨʠ ʘʥʘʣʠʟʝ ʥʘʫʯʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʩʰʠʨʷʶʪ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʦʙʦʛʘʱʘʶʪ 

ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʨʝʙʸʥʢʘ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʫʯʠʪʝʣʴ. ʄʳ 

ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʄɹʆʋ çɻʥʝʟʜʦʚʩʢʘʷ 

ʩʨʝʜʥʷʷ ʰʢʦʣʘ ʉʤʦʣʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠè ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʨʘʙʦʪʘ ʩ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʥʠʛʦʡ ʥʘ ʥʘʯʘʣʴ-

ʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ.  
ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

1. ʂʘʢ ʯʘʩʪʦ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʢʥʠʛʠ ʦ ʧʨʠʨʦʜʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ? 

ɸ. ɽʞʝʜʥʝʚʥʦ. 

ɹ. 2-3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ. 

ɺ. 1 ʨʘʟ ʚ ʥʝʜʝʣʶ. 

ɻ. ʈʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʥʝʜʝʣʶ. 

ɼ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶ. 

2. ʂʘʢʠʝ ʮʝʣʠ ʚʳ ʧʨʝʩʣʝʜʫʝʪʝ ʧʨʠ ʯʪʝʥʠʠ ʢʥʠʛ ʦ ʧʨʠʨʦʜʝ ʩ ʫʯʝʥʠʢʘʤʠ? 
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ɸ. ʈʘʟʚʠʪʠʝ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

ɹ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɺ. ʈʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ. 

ɻ. ʈʘʟʚʠʪʠʝ ʩʚʷʟʥʦʡ ʨʝʯʠ. 

ɼ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʮʝʣʠ. 

ɽ. ɼʨʫʛʦʝ (ʫʢʘʞʠʪʝ) _________________________________ 

3. ʆʮʝʥʠʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʫʨʦʚʝʥʴ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚʘʰʠʭ ʫʯʝʥʠʢʦʚ ʧʨʠ ʨʘʙʦʪʝ 

ʩ ʪʝʢʩʪʘʤʠ ʦ ʧʨʠʨʦʜʝ. 

ɸ. ɺʳʩʦʢʠʡ. 

ɹ. ɺʳʰʝ ʩʨʝʜʥʝʛʦ. 

ɺ. ʉʨʝʜʥʠʡ. 

ɻ. ʅʠʞʝ ʩʨʝʜʥʝʛʦ. 

ɼ. ʅʠʟʢʠʡ. 

4. ʉ ʢʘʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚʳ ʩʪʘʣʢʠʚʘʝʪʝʩʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʥʠʛʘʤʠ ʦ ʧʨʠʨʦʜʝ? 

ɸ. ʉʣʦʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʥʘʫʯʥʳʭ ʪʝʨʤʠʥʦʚ. 

ɹ. ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʫ ʫʯʝʥʠʢʦʚ. 

ɺ. ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɻ. ʉʣʦʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʣʠʪʝʨʘʪʫʨʳ. 

ɼ. ɼʨʫʛʦʝ (ʫʢʘʞʠʪʝ) _________________________________ 

5. ʂʘʢʠʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʩ ʢʥʠʛʘʤʠ ʦ ʧʨʠʨʦʜʝ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ? 

ɸ. ʏʪʝʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ɹ. ʇʝʨʝʩʢʘʟ. 

ɺ. ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 

ɻ. ʇʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ. 

ɼ. ɺʠʢʪʦʨʠʥʳ. 

ɽ. ɼʨʫʛʦʝ (ʫʢʘʞʠʪʝ) _________________________________ 

6. ʅʫʞʜʘʝʪʝʩʴ ʣʠ ʚʳ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʙʦʪʳ ʩ ʢʥʠʛʘʤʠ ʦ 

ʧʨʠʨʦʜʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʫʯʝʥʠʢʦʚ? 

ɸ. ɼʘ. 

ɹ. ɺʦʟʤʦʞʥʦ. 

ɺ. ʅʝʪ. 

ɻ. ɿʘʪʨʫʜʥʷʶʩʴ ʦʪʚʝʪʠʪʴ. 

7. ʂʘʢʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʘʙʦʪʝ ʩ ʢʥʠʛʘʤʠ ʦ ʧʨʠʨʦʜʝ ʚʘʤ ʥʝʦʙʭʦʜʠʤʳ? 

ɸ. ɻʦʪʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʫʨʦʢʦʚ. 

ɹ. ʇʘʤʷʪʢʠ ʜʣʷ ʫʯʘʱʠʭʩʷ. 

ɺ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ɻ. ʇʨʠʤʝʨʳ ʟʘʜʘʥʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

ɼ. ɼʨʫʛʦʝ (ʫʢʘʞʠʪʝ) _________________________________  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʦʛʠʝ ʫʯʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʥʘʫʯʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ 2-3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ; ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʚʠʪʠʝ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʄʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦʢʘʟʳʚʘʶʪ 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʘʫʯʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʥʠʛʦʡ, ʪʘʢ ʢʘʢ ʠʤ ʩʣʦʞʥʦ ʧʦʥʠʤʘʪʴ ʥʘʫʯʥʳʝ ʪʝʨʤʠʥʳ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʯʠʪʝʣʷ ʥʝ ʠʤʝʶʪ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʧʨʦ-

ʚʝʜʝʥʠʝ ʫʨʦʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʥʠʛʦʡ 

ʷʚʣʷʶʪʩʷ ʙʝʩʝʜʘ, ʧʝʨʝʩʢʘʟ, ʨʘʟʣʠʯʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. ʉʨʝʜʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʫʯʠʪʝʣʷ ʞʝʣʘʶ ʚʠʜʝʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʦʪʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʫʨʦ-

ʢʦʚ ʠ ʧʘʤʷʪʢʠ ʜʣʷ ʫʯʘʱʠʭʩʷ. 
ʃʠʪʝʨʘʪʫʨʘ  

1. ɸʙʨʘʤʦʚʘ ɽ.ɺ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩʨʝʜʩʪʚʘʤʠ ʯʪʝʥʠʷ ʢʥʠʛ ʦ ʧʨʠʨʦʜʝ // ɺʝʩʪʥʠʢ 

ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2015. ˉ 4 (163). ʉ. 95.  
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ɸ.ɺ. ʂʘʬʪʫʥʦʚʘ, ʩʪʫʜ.; ʄ.ʅ. ɻʦʨʷʝʚʘ, ʩʪ. ʧʨ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʕɺʆʃʖʎʀʀ ʆɹʈɸɿɸ ʂʀʎʋʅʕ ɺ ʗʇʆʅʉʂʆʁ 

ʄʀʌʆʃʆɻʀʀ: ʆʊ ɼʋʍɸïʇʆʂʈʆɺʀʊɽʃʗ ɼʆ ʂʋʃʔʊʋʈʅʆɻʆ ʉʀʄ-

ɺʆʃɸ 

 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʤʥʦʛʦʛʨʘʥʥʘʷ ʵʚʦʣʶʮʠʷ ʦʙʨʘʟʘ ʢʠʮʫʥʵ ʚ ʷʧʦʥʩʢʦʡ 

ʢʫʣʴʪʫʨʝ ï ʦʪ ʝʛʦ ʠʩʪʦʢʦʚ ʚ ʜʨʝʚʥʝʤ ʬʦʣʴʢʣʦʨʝ ʠ ʩʠʥʪʦʠʩʪʩʢʠʭ ʚʝʨʦʚʘʥʠʷʭ ʜʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʧʨʝʟʝʥʪʘʮʠʡ ʚ ʛʣʦʙʘʣʴʥʦʡ ʧʦʧ-ʢʫʣʴʪʫʨʝ. ʅʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʠʮʫ-

ʥʵ ʠʟ ʘʤʙʠʚʘʣʝʥʪʥʦʛʦ ʜʫʭʘ-ʧʦʢʨʦʚʠʪʝʣʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʦʞʝʩʪʚʦʤ ʀʥʘʨʠ, ʚ ʫʥʠ-

ʚʝʨʩʘʣʴʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʩʠʤʚʦʣ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʠ ʘʨʭʝ-

ʪʠʧʠʯʝʩʢʠʭ ʯʝʨʪ ʢʠʮʫʥʵ (ʦʙʦʨʦʪʥʠʯʝʩʪʚʦ, ʠʣʣʶʟʦʨʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ) ʚ ʪʘʢʠʭ 

ʤʝʜʠʘ, ʢʘʢ ʘʥʠʤʝ, ʤʘʥʛʘ ʠ ʚʠʜʝʦʠʛʨʳ (Naruto, Okami). ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʦʙʨʘʟʘ ʢʠʮʫʥʵ ʦʙʫʩʣʦʚʣʝ-

ʥʳ ʝʛʦ ʠʟʥʘʯʘʣʴʥʦʡ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʴʶ, ʧʦʟʚʦʣʠʚʰʝʡ ʝʤʫ ʦʨʛʘʥʠʯʥʦ ʠʥʪʝʛʨʠ-

ʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʝ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʝʢʩʪʳ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ. ɼʝʣʘʝʪʩʷ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʤʳʩʣʳ ʦʙʨʘ-

ʟʘ ʧʨʦʜʦʣʞʘʶʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʤʠ. 

ʆʙʨʘʟ ʢʠʮʫʥʵ, ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ ʣʠʩʳ-ʦʙʦʨʦʪʥʷ, ʟʘʥʠʤʘʝʪ ʫʥʠʢʘʣʴʥʦʝ ʤʝ-

ʩʪʦ ʚ ʢʫʣʴʪʫʨʥʦʤ ʢʦʜʝ ʗʧʦʥʠʠ. ʀʟʥʘʯʘʣʴʥʦ ʘʩʩʦʮʠʠʨʫʷʩʴ ʩ ʤʘʛʠʝʡ, ʧʣʦʜʦʨʦʜʠ-

ʝʤ ʠ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʴʶ (ʙʫʜʫʯʠ ʢʘʢ ʙʣʘʛʦʜʝʪʝʣʴʥʳʤ ʧʦʩʣʘʥʥʠʢʦʤ ʙʦʛʦʚ, ʪʘʢ ʠ 

ʢʦʚʘʨʥʳʤ ʪʨʠʢʩʪʝʨʦʤ), ʵʪʦʪ ʦʙʨʘʟ ʧʨʝʪʝʨʧʝʣ ʩʣʦʞʥʫʶ ʵʚʦʣʶʮʠʶ, ʧʨʝʚʨʘʪʠʚ-

ʰʠʩʴ ʠʟ ʣʦʢʘʣʴʥʦʛʦ ʨʝʣʠʛʠʦʟʥʦʛʦ ʩʠʤʚʦʣʘ ʚ ʫʟʥʘʚʘʝʤʳʡ ʤʠʨʦʚʦʡ ʬʝʥʦʤʝʥ ʧʦʧ-

ʢʫʣʴʪʫʨʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʪʘʧʦʚ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʦʙʨʘʟʘ ʢʠʮʫʥʵ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʝʛʦ ʫʩʪʦʡʯʠʚʦʡ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ: 1) ʘʥʘʣʠʟ ʘʨʭʘʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʢʠʮʫʥʵ ʚ ʬʦʣʴʢʣʦʨʝ ʠ ʣʠʪʝʨʘʪʫʨʝ; 2) ʨʘʩʩʤʦʪʨʝʥʠʝ ʝʛʦ ʩʚʷʟʠ ʩ ʢʫʣʴʪʦʤ ʀʥʘʨʠ; 

3) ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʦʙʨʘʟʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʘ; 4) ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʭ ʝʛʦ ʛʣʦʙʘʣʠʟʘʮʠʠ. ʅʘʫʯʥʘʷ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʩʪʴ ʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ (ʊʨʳʥʢʠʥʘ ɼ.ɸ. [1, 3, 5], ʇʘʚʣʝʥ-

ʢʦ ʅ.ɺ. [2], ʌʨʦʣʦʚʘ ɽ.ʃ. ʠ ɹʘʙʝʥʢʦ ɽ.ʄ. [4]), ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ ʬʦʣʴʢʣʦʨʝ, ʦʩʪʘʚ-

ʣʷʷ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ. ɼʘʥʥʘʷ ʨʘ-

ʙʦʪʘ ʧʨʠʟʚʘʥʘ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ 

ʤʝʪʦʜʦʚ: 

ʠʩʪʦʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʧʨʦʩʣʝʜʠʪʴ ʛʝʥʝʟʠʩ ʠ ʵʚʦʣʶʮʠʶ 

ʦʙʨʘʟʘ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ; 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʘʢʪʦʚʢʘʤʠ ʢʠʮʫʥʵ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʨʘʟʦʤ ʪʘʥʫʢʠ (ʝʥʦʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʫʥʠ-

ʢʘʣʴʥʦʩʪʴ ʢʠʮʫʥʵ; 
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ʢʫʣʴʪʫʨʥʦ-ʩʝʤʠʦʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʙʨʘ-

ʟʘ ʢʘʢ ʟʥʘʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʴʠ ʟʥʘʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ; 

ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʤʝʜʠʘʪʝʢʩʪʦʚ (ʘʥʠʤʝ Naruto, ʚʠʜʝʦʠʛʨʘ Okami) ʦʙʝʩ-

ʧʝʯʠʣ ʵʤʧʠʨʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʧʨʝʟʝʥʪʘʮʠʡ. 

ʇʝʨʚʳʝ ʧʠʩʴʤʝʥʥʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʣʠʩʘʭ-ʦʙʦʨʦʪʥʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʫʜ-

ʜʠʡʩʢʠʭ ʩʙʦʨʥʠʢʘʭ ʧʝʨʠʦʜʘ ʅʘʨʘ (VIII-IX ʚʚ.). ʊʘʢ, ʚ çʅʠʭʦʥ ʨʸʠʢʠè ʧʨʠʚʦʜʠʪ-

ʩʷ ʠʩʪʦʨʠʷ ʦ ʤʫʞʯʠʥʝ, ʞʝʥʠʚʰʝʤʩʷ ʥʘ ʧʨʝʢʨʘʩʥʦʡ ʜʝʚʫʰʢʝ, ʢʦʪʦʨʘʷ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʩʦʙʘʯʴʝʛʦ ʣʘʷ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʣʠʩʦʡ ʠ ʧʦʢʠʜʘʝʪ ʩʝʤʴʶ [1, ʩ. 45]. ʕʪʦʪ 

ʩʶʞʝʪ ʟʘʜʘʝʪ ʢʣʶʯʝʚʫʶ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʴ ʦʙʨʘʟʘ: ʢʠʮʫʥʵ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪ-

ʩʷ ʦʙʲʝʢʪʦʤ ʚʣʝʯʝʥʠʷ ʠ ʩʪʨʘʭʘ, ʩʫʱʝʩʪʚʦʤ, ʩʧʦʩʦʙʥʳʤ ʥʘ ʛʣʫʙʦʢʫʶ ʧʨʠʚʷʟʘʥ-

ʥʦʩʪʴ, ʥʦ ʚʳʥʫʞʜʝʥʥʳʤ ʩʢʨʳʚʘʪʴ ʩʚʦʶ ʧʨʠʨʦʜʫ. 

ɹʦʣʝʝ ʧʦʟʜʥʷʷ, ʥʦ ʢʨʘʡʥʝ ʧʦʧʫʣʷʨʥʘʷ ʣʝʛʝʥʜʘ ʵʧʦʭʠ ʕʜʦ ʦ ʂʫʟʫʥʦʭʝ [2] 

ʩʤʷʛʯʘʝʪ ʦʙʨʘʟ, ʧʨʝʜʩʪʘʚʣʷʷ ʢʠʮʫʥʵ ʢʘʢ ʣʶʙʷʱʫʶ ʤʘʪʴ ʚʦʣʰʝʙʥʠʢʘ ɸʙʵ-ʥʦ 

ʉʵʡʤʵʷ. ɺʳʥʫʞʜʝʥʥʘʷ ʧʦʢʠʥʫʪʴ ʩʝʤʴʶ ʧʦʩʣʝ ʨʘʟʦʙʣʘʯʝʥʠʷ, ʂʫʟʫʥʦʭʘ ʦʩʪʘʚʣʷ-

ʝʪ ʩʳʥʫ ʧʨʦʱʘʣʴʥʦʝ ʩʪʠʭʦʪʚʦʨʝʥʠʝ, ʯʪʦ ʜʦʙʘʚʣʷʝʪ ʪʨʘʛʠʟʤʘ ʠ ʯʝʣʦʚʝʯʥʦʩʪʠ ʝʸ 

ʦʙʨʘʟʫ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪ ʯʠʩʪʦ ʜʝʤʦʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʞʘ ʢ ʬʠʛʫʨʝ, ʚʳʟʳ-

ʚʘʶʱʝʡ ʩʦʯʫʚʩʪʚʠʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʣʦʞʥʝʥʠʠ ʚʦʩʧʨʠʷʪʠʷ ʢʠʮʫʥʵ ʚ ʤʘʩ-

ʩʦʚʦʤ ʩʦʟʥʘʥʠʠ. 

ʊʘʢʞʝ ʢʠʮʫʥʝ ʤʦʞʥʦ ʧʨʷʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʜʨʫʛʠʤ ʧʦʧʫʣʷʨʥʳʤ ʷʧʦʥʩʢʠʤ 

ʦʙʦʨʦʪʥʝʤ ï ʪʘʥʫʢʠ. ʂʣʶʯʝʚʳʝ ʨʘʟʣʠʯʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʪʘʥʫʢʠ ï ʵʪʦ ʢʦʤʠʯʥʳʡ ʠ ʛʝʜʦʥʠʩʪʠʯʥʳʡ ʪʨʠʢʩʪʝʨ, ʘʩʩʦʮʠʠʨʫʶʱʠʡʩʷ ʩ 

ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʦʙʤʘʥʦʤ ʯʝʨʝʟ ʟʘʯʘʩʪʫʶ ʢʦʤʠʯʥʳʝ ʠʣʣʶʟʠʠ-ʧʨʝʚʨʘʱʝʥʠʷ, 

ʦʙʨʘʟ ʢʠʮʫʥʵ ʥʘʜʝʣʝʥ ʙʦʣʴʰʝʡ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʴʶ, ʤʫʜʨʦʩʪʴʶ, ʩʚʷʟʘʥ ʩ ʤʘʛʠʝʡ, 

ʧʦʩʣʘʥʠʝʤ ʙʦʛʦʚ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʧʦʨʦʡ ʦʧʘʩʥʳʤʠ ʠʣʣʶʟʠʷʤʠ. 

ɸʨʩʝʥʘʣ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʠʮʫʥʵ ʚ ʬʦʣʴʢʣʦʨʝ ʦʙʰʠʨʝʥ. ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ 

ʷʚʣʷʝʪʩʷ ʦʙʦʨʦʪʥʠʯʝʩʪʚʦ (ʦʙʳʯʥʦ ʜʦʩʪʫʧʥʦʝ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʩʪʦʣʝʪʥʝʛʦ ʚʦʟʨʘʩ-

ʪʘ), ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʩʦʙʣʘʟʥʝʥʠʷ ʣʶʜʝʡ ʠʣʠ ʠʩʧʳʪʘʥʠʷ ʠʭ ʜʦʙʨʦʜʝʪʝʣʠ. 

ɼʨʫʛʠʝ ʢʣʶʯʝʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʢʣʶʯʘʣʠ: 

ʢʠʮʫʥʵ-ʙʠ (ʣʠʩʴʠ ʦʛʥʠ) ï ʩʦʟʜʘʥʠʝ ʠʣʣʶʟʦʨʥʳʭ ʦʛʥʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʢʘʢ 

ʧʦʤʦʛʘʪʴ ʧʫʪʥʠʢʘʤ, ʪʘʢ ʠ ʟʘʚʣʝʢʘʪʴ ʠʭ ʚ ʙʦʣʦʪʘ; 

ʩʦʟʜʘʥʠʝ ʠʣʣʶʟʠʡ (ʛʵʥʲʵʡ) ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʯʠʥʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝ-

ʤʷ ʩʚʦʝʡ ʚʦʣʝ, ʩʦʟʜʘʚʘʷ ʮʝʣʳʝ ʤʠʨʘʞʥʳʝ ʟʘʤʢʠ; 

ʢʠʮʫʥʵ-ʮʫʢʠ ï ʬʝʥʦʤʝʥ ʦʜʝʨʞʠʤʦʩʪʠ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʚʰʠʡʩʷ ʚ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʘʢ ʚʩʝʣʝʥʠʝ ʣʠʩʳ ʚ ʪʝʣʦ ʯʝʣʦʚʝʢʘ (ʯʘʱʝ ʞʝʥʱʠʥʳ) ʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʥʘʫʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʘʢ ʢʫʣʴʪʫʨʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʡ ʩʠʥʜʨʦʤ [3, ʩ. 105]. 

ʕʪʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʦʣʴ ʢʠʮʫʥʵ ʢʘʢ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʫʱʝʩʪʚʘ, 

ʤʝʜʠʘʪʦʨʘ ʤʝʞʜʫ ʤʠʨʦʤ ʣʶʜʝʡ ʠ ʤʠʨʦʤ ʙʦʞʝʩʪʚʝʥʥʦʛʦ/ʜʝʤʦʥʠʯʝʩʢʦʛʦ. 

ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʚ ʵʚʦʣʶʮʠʠ ʦʙʨʘʟʘ ʩʪʘʣʘ ʝʛʦ ʘʩʩʦʮʠʘʮʠʷ ʩ ʙʦʛʠʥʝʡ 

ʧʣʦʜʦʨʦʜʠʷ ʀʥʘʨʠ. ʂʠʮʫʥʵ ʩʪʘʣʠ ʩʯʠʪʘʪʴʩʷ ʝʸ ʧʦʩʣʘʥʥʠʢʘʤʠ (ʮʫʢʘʡ) ʠʣʠ ʜʘʞʝ 

ʟʝʤʥʳʤʠ ʚʦʧʣʦʱʝʥʠʷʤʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʘʢʨʘʣʠʟʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʘ. ʉʪʘʪʫʠ ʢʠʮʫʥʵ, ʦʭʨʘʥʷʶʱʠʝ ʩʚʷʪʠʣʠʱʘ ʀʥʘʨʠ ï 

ʙʝʣʳʝ ʣʠʩʳ ʩ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ (ʢʣʶʯ ʦʪ ʘʤʙʘʨʘ, ʜʨʘʛʦʮʝʥʥʳʡ ʢʘ-
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ʤʝʥʴ, ʩʥʦʧ ʨʠʩʘ), ð ʟʘʢʨʝʧʠʣʠ ʚ ʤʘʩʩʦʚʦʤ ʩʦʟʥʘʥʠʠ ʦʙʨʘʟ ʢʠʮʫʥʵ ʢʘʢ ʟʘʱʠʪʥʠ-

ʢʘ ʠ ʧʦʜʘʪʝʣʷ ʙʣʘʛ [4]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʛʝʜʦʥʠʩʪʠʯʥʦʛʦ ʠ ʢʦʤʠʯʥʦʛʦ ʪʘʥʫʢʠ, 

ʢʠʮʫʥʵ ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʤʫʜʨʦʛʦ ʠ ʤʦʛʫʱʝʩʪʚʝʥʥʦʛʦ ʜʫʭʘ-ʧʦʢʨʦʚʠʪʝʣʷ. 

ɺ XX-XXI ʚʝʢʘʭ ʦʙʨʘʟ ʢʠʮʫʥʵ ʧʝʨʝʞʠʚʘʝʪ çʨʝʥʝʩʩʘʥʩè ʙʣʘʛʦʜʘʨʷ ʤʝʜʠʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʧʘʜʥʦʡ ʪʨʘʜʠʮʠʠ, ʛʜʝ ʣʠʩʘ ʯʘʩʪʦ ʦʜʥʦʟʥʘʯʥʦ ʦʪʨʠʮʘʪʝʣʴʥʘ, 

ʷʧʦʥʩʢʠʝ ʩʦʟʜʘʪʝʣʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʚʩʶ ʰʠʨʦʪʫ ʘʨʭʝʪʠʧʘ. ɸʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ 

ʤʝʜʠʘʪʝʢʩʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʨʭʝʪʠʧʘ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ɺ ʘʥʠʤʝ Naruto ʂʫʨʘʤʘ (ɼʝʚʷʭʚʦʩʪʳʡ 

ʃʠʩ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʣʝʜʠʝ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʠ çʨʘʟʨʫʰʠʪʝʣʴ/ʟʘʱʠʪʥʠʢè: 

ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʘʢ ʨʘʟʨʫʰʠʪʝʣʴʥʘʷ ʩʠʣʘ, ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʢʨʳ-

ʚʘʝʪʩʷ ʢʘʢ ʤʫʜʨʳʡ ʟʘʱʠʪʥʠʢ. ɺ ʚʠʜʝʦʠʛʨʝ Okami ʢʠʮʫʥʵ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʥʘʩʣʝ-

ʜʠʝ ʩʚʷʟʠ ʩ ʩʘʢʨʘʣʴʥʳʤ (ʀʥʘʨʠ) ʠ ʧʨʠʨʦʜʦʡ, ʠʟʦʙʨʘʞʘʷʩʴ ʙʣʘʛʦʨʦʜʥʳʤʠ ʩʫʱʝ-

ʩʪʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʘʛʠʝʡ. ɺ ʤʘʥʛʝ ʠ ʘʥʠʤʝ InuYasha ʦʙʨʘʟ ʐʠʧʧʦ -ʶʥʦʛʦ 

ʢʠʮʫʥʵ ï ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʠʝʤ ʦʙʨʘʟʘ ʪʨʠʢʩʪʝʨʘ, ʥʦ ʩ ʩʠʣʴʥʦʡ çʦʯʝʣʦʚʝʯʝʥʥʦ-

ʩʪʴʶè ʠ ʨʦʣʴʶ ʚʝʨʥʦʛʦ ʜʨʫʛʘ. ʕʪʠ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʯʝʨʪʳ (ʦʙʦʨʦʪʥʠʯʝʩʪʚʦ, ʜʦʣʛʦʣʝʪʠʝ, ʠʣʣʶʟʠʠ) ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ ʥʫʞʜʳ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʶʞʝʪʦʚ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʚʷʟʴ ʩ ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ [5]. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʚʦʣʥʳ ʧʦʧʫʣʷʨʥʦʩʪʠ ʷʧʦʥʩʢʦʡ ʢʫʣʴʪʫʨʳ (çCool Japanè) 

ʢʠʮʫʥʵ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʤʦʱʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʩʠʤʚʦʣ. ɽʸ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʜʠʟʘʡʥʝ ʦʜʝʞʜʳ, ʘʢʩʝʩʩʫʘʨʦʚ, ʢʦʩʤʝʪʠʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʫʟʥʘʚʘ-

ʝʤʦʩʪʠ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʗʧʦʥʠʠ [6]. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʠʥʪʝʨʥʝʪ-ʬʦʨʫʤʳ 

ʩʪʘʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʜʣʷ ʬʘʥʘʪʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ (ʬʘʥʘʨʪ, ʢʦʩʧʣʝʡ), ʛʜʝ ʦʙʨʘʟ 

ʢʠʮʫʥʵ ʯʘʩʪʦ ʵʩʪʝʪʠʟʠʨʫʝʪʩʷ ʠ ʜʠʩʪʘʥʮʠʨʫʝʪʩʷ ʦʪ ʠʟʥʘʯʘʣʴʥʦʡ ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʥʝ ʦʪʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ: ʧʨʘʟʜʥʠʢʠ ʠ ʨʠʪʫʘʣʳ ʚ ʩʚʷʪʠʣʠʱʘʭ ʀʥʘʨʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʚʣʝʢʘʶʪ ʤʥʦ-

ʞʝʩʪʚʦ ʚʝʨʫʶʱʠʭ [7]. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʜʚʠʥʫʪʫʶ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʵʚʦʣʶʮʠʷ ʦʙʨʘʟʘ ʢʠʮʫʥʵ ʦʪ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʜʫʭʘ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʩʠʤʚʦʣʘ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʠʟʥʘʯʘʣʴʥʦʡ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʩʝʤʠ-

ʦʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ. ʇʨʦʡʜʷ ʧʫʪʴ ʦʪ ʘʤʙʠʚʘʣʝʥʪʥʦʛʦ ʜʫʭʘ-ʪʨʠʢʩʪʝʨʘ ʜʨʝʚʥʠʭ 

ʣʝʛʝʥʜ ʜʦ ʩʘʢʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʩʣʘʥʥʠʢʘ ʀʥʘʨʠ, ʦʙʨʘʟ ʢʠʮʫʥʵ ʚ XX-XXI ʚʝʢʘʭ 

ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʷʟʳʢʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʘ. ʆʥ ʩʦʭʨʘʥʷʝʪ core-ʯʝʨʪʳ 

(ʩʚʷʟʴ ʩ ʤʘʛʠʝʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʦʛʨʘʥʠʯʥʦʩʪʴ), ʥʦ ʥʘʧʦʣʥʷʝʪʩʷ 

ʥʦʚʳʤʠ ʩʤʳʩʣʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘʧʨʦʩʘʤ ʛʣʦʙʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʝʨʩʧʝʢʪʠ-

ʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʷʪʩʷ ʚ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʛʝʥʜʝʨʥʳʭ 

ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʯʠʥ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʞʝʥʩʢʠʭ ʠʧʦʩʪʘʩʝʡ ʢʠʮʫ-

ʥʵ ʚ ʧʦʧ-ʢʫʣʴʪʫʨʝ, ʘ ʪʘʢʞʝ ʚ ʘʥʘʣʠʟʝ ʩʧʝʮʠʬʠʢʠ ʨʝʮʝʧʮʠʠ ʢʠʮʫʥʵ ʚ ʟʘʧʘʜʥʦʡ 

ʢʫʣʴʪʫʨʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʝʛʦ ʩʤʳʩʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʫʨʥʦʛʦ ʧʝʨʝʚʦʜʘ. 
 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʊʨʳʥʢʠʥʘ ɼ.ɸ. ʗʧʦʥʩʢʘʷ ʜʝʤʦʥʦʣʦʛʠʷ. ʄ.: ʃʦʤʦʥʦʩʦʚʲ, 2021. 208 ʩ. 

2. ʇʘʚʣʝʥʢʦ, ʅ.ɺ. ʉʝʤʘʥʪʠʢʘ ʦʙʨʘʟʘ ʣʠʩʳ ʚ ʷʧʦʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʢʘʢ ʦʪʨʘʞʝʥʠʷ ʢʦʥʮʝʧʪʘ ʜʨʫʛʦʛʦ/ʯʫʞʦʛʦ 

/ ʅ. ɺ. ʇʘʚʣʝʥʢʦ // JFS. - 2018. - ˉ 3. - ʉ. 5-7.  

3. ʊʨʳʥʢʠʥʘ ɼ.ɸ. ʂʫʣʴʪʫʨʘ ʸʢʘʡ: ʵʚʦʣʶʮʠʷ ʥʠʟʰʝʡ ʤʠʬʦʣʦʛʠʠ ʗʧʦʥʠʠ. ʄ.: ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ 

çɸʣʴʤʘ ʄʘʪʝʨè; ʀʟʜʘʪʝʣʴʩʪʚʦ çɸʣʴʤʘ ʄʘʪʝʨè, 2024. 294 ʩ. 



236 

4. ʌʨʦʣʦʚʘ ɽ. ʃ., ɹʘʙʝʥʢʦ ɽ. ʄ. ʆʙʨʘʟʳ ʣʠʩʳ-ʦʙʦʨʦʪʥʷ ʠ ʜʫʭʘ ʄʦʥʦʥʦʢʵ ʚ ʷʧʦʥʩʢʦʡ ʤʠʬʦʣʦʛʠʠ / ɽ.ʃ. 

ʌʨʦʣʦʚʘ, ɽ.ʄ.ɹʘʙʝʥʢʦ // ɺʝʩʪʥʠʢ ʅɻʋ. ʉʝʨʠʷ: ʀʩʪʦʨʠʷ, ʬʠʣʦʣʦʛʠʷ. - 2015. - ˉ14. - ʉ. 3-6 

5. ʊʨʳʥʢʠʥʘ ɼ.ɸ. ɺʦʣʰʝʙʥʳʝ ʣʠʩʳ ʗʧʦʥʠʠ // ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 8: ʀʩʪʦʨʠʷ. 

2013. ˉ 4. ʉ. 99ï116. 

6. Foster, M. D. Pandemonium and Parade: Japanese Monsters and the Culture of YǾkai. ð University of Cali-

fornia Press, 2009. https://tuscriaturasarchivos.home.blog/wp-content/uploads/2019/09/pandemonium-and-parade-

japanese-demonology-and-the-culture-of-yocc84kai-michael-dylan-foster-2009.pdf 

7. ɺʠʩʩʝʨ, ʄ. ɺ. ʃʠʩʘ ʠ ʙʘʨʩʫʢ ʚ ʷʧʦʥʩʢʦʤ ʬʦʣʴʢʣʦʨʝ / ʄ. ɺ. ɺʠʩʩʝʨ // ʊʨʫʜʳ ɸʟʠʘʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʗʧʦʥʠʠ. ï 1908. ï ʊ. 36. ï ʉ. 1ï159. 

 

ɸ.ʇ. ʂʦʞʠʨʦʚ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ; ɸ.ʃ. ʃʷʤʝʮ, ʩʪʫʜ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʈɸɿʈɸɹʆʊʂɸ ʉʆʎʀɸʃʔʅʆʁ ʈɽʂʃɸʄʓ ʇʆ ʇʈʆʊʀɺʆɼɽʁʉʊɺʀʖ 

ʅɸʈʂʆʄɸʅʀʀ 

 

ʅʘʨʢʦʤʘʥʠʷ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʝʨʴʸʟʥʳʭ ʠ ʪʷʞʸʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʢʣʶ-

ʯʘʶʱʝʝʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝ-

ʱʝʩʪʚ ʢʘʢ ʥʘ ʬʠʟʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʧʩʠʭʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. ʇʨʠ ʵʪʦʤ ʥʘʨʢʦʪʠʢʠ ʠ 

ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦ-

ʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʥʘʨʫʰʘʷ ʧʨʦʪʝʢʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʥʘʨʢʦʪʠʢʠ ʠʟʤʝʥʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʨʘʞʘʷ ʢʣʝʪʢʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʨʠʚʦʜʷʪ ʢ ʩʝʨʴʸʟʥʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʦʷʚʣʝʥʠʶ ʜʝʧʨʝʩʩʠʠ, ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʩʫʠʮʠʜʘʣʴʥʳʭ ʤʳʩ-

ʣʝʡ, ʛʘʣʣʶʮʠʥʘʮʠʡ, ʨʘʟʚʠʪʠʶ ʰʠʟʦʬʨʝʥʠʠ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʪʘʢʞʝ ʥʘʨʫʰʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʫʭʫʜʰʘʷ ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ, ʢʦ-

ʦʨʜʠʥʘʮʠʶ, ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʥʘʣʠʟʫ, ʧʨʠ-

ʥʷʪʠʶ ʨʝʰʝʥʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʚʠʩʠʤʳʡ ʦʪ 

ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʢʦʪʠʢʦʚ ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʞʝʩʪʦʢʠʤ ʠ ʘʛʨʝʩ-

ʩʠʚʥʳʤ, ʪʝʨʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʧʦʩʪʫʧʢʘʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʴ 

ʚʝʜʸʪ ʢʘʢ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʠ ʢ ʩʦʮʠʘʣʴʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʯʝʣʦʚʝʢʘ ʢʘʢ 

ʣʠʯʥʦʩʪʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ 

ʚʝʱʝʩʪʚ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʸʞʠ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫ-

ʘʣʴʥʳʭ. ʆʩʪʨʦʪʘ ʚʦʧʨʦʩʘ ʩʦʩʪʦʠʪ ʚ ʥʘʣʠʯʠʠ ʥʝʟʘʢʦʥʥʦʡ ʧʨʦʧʘʛʘʥʜʳ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʚ ʩʝʪʠ çʀʥʪʝʨʥʝʪè, ʦ ʧʨʝʩʪʠʞʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ ʚ 

ʢʨʫʛʫ ʤʦʣʦʜʸʞʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʧʦʷʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʚʠ-

ʜʦʚ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʊʝʤ ʩʘʤʳʤ, ʧʨʦʙʣʝʤʘ ʟʘʤʘʥʠʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢʦʣʣʝʜʞʝʡ 

ʠ ɺʋɿʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʟʘʧʨʝ-

ʱʸʥʥʳʭ ʚʝʱʝʩʪʚ ʥʦʩʠʪ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʧʦʤʠʤʦ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ 

ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʥʘʨʢʦʤʘʥʠʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʭʨʘʥʝʥʠʷ ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʢʦʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʩʦʟʜʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʨʝʢʣʘʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʣʦʜʸ-

ʞʠ ʢ ʧʨʠʸʤʫ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

https://vk.com/away.php?to=https%3A%2F%2Ftuscriaturasarchivos.home.blog%2Fwp-content%2Fuploads%2F2019%2F09%2Fpandemonium-and-parade-japanese-demonology-and-the-culture-of-yocc84kai-michael-dylan-foster-2009.pdf&utf=1
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ, ʩʧʦ-

ʩʦʙʥʦʡ ʚʳʨʘʙʦʪʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʥʘʨʢʦʪʠ-

ʢʦʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʟʫʯʠʪʴ ʥʘʫʯʥʫʶ ʩʦʮʠʦʣʦʛʠʯʝʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʩʦʜʝʨʞʘʱʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʦʩʥʦʚʘʭ ʩʦʩʪʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ; 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʨʝʢʣʘʤʫ, ʥʘʮʝʣʝʥʥʫʶ ʥʘ 

ʙʦʨʴʙʫ ʩ ʥʘʨʢʦʤʘʥʠʝʡ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. 

ʉʦʮʠʘʣʴʥʘʷ ʨʝʢʣʘʤʘ ʷʚʣʷʝʪʩʷ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʜʫʢ-

ʪʦʤ, ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʩ ʮʝʣʴʶ ʨʘʟʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʬʝʨʘʭ, ʘ ʪʘʢʞʝ ʩʢʣʦʥʝʥʠʷ ʣʶʜʝʡ ʢ ʧʝʨʝʩʪʨʦʡʢʝ 

ʩʪʝʨʝʦʪʠʧʦʚ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʶ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʩʦʮʠʫʤʘ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʙʣʝʤʝ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝ-

ʢʣʘʤʥʳʡ ʧʨʦʝʢʪ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʡ ʟʣʦʙʦʜʥʝʚʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʧʦʨʦʜʠʣ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʘʜʨʝʩʥʦʩʪʠ: ʧʦʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʣʣʶʩʪʨʠʨʫʝ-

ʤʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʠʭ 

ʤʝʥʪʘʣʠʪʝʪ, ʦʩʥʦʚʥʳʝ ʟʘʥʷʪʠʷ ʠ ʟʘʧʨʦʩʳ [2]. ʇʨʠ ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠʥʮʠʧ ʮʝʣʦʩʪʥʦʩʪʠ ʨʝʢʣʘʤʳ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʨʝʢʣʘʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠ ʧʦ 

ʩʤʳʩʣʫ. ʊʘʢʞʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʶʘʥʩʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʳʩʪ-

ʨʦʪʫ ʟʘʧʦʤʠʥʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʝʢʣʘʤʳ ï ʬʦʥʦʚʳʡ ʮʚʝʪ, ʦʪʪʝʥʢʠ, ʪʠʧ ʠ ʨʘʟʤʝʨ 

ʰʨʠʬʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʵʬʬʝʢʪ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʪ.ʜ. ʍʦ-

ʨʦʰʝʤʫ ʚʦʩʧʨʠʷʪʠʶ ʜʘʥʥʦʡ ʨʝʢʣʘʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʝʥʪ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ-

ʟʳʚʘʶʱʠʡ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ, ʩʦʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ, ʥʦ ʠ ʥʝ ʚʳʟʳʚʘʶʱʠʡ ʧʘʥʠʢʫ ʢʘʪʝʛʦʨʠʯʥʳʤ ʦʪʨʠʮʘʥʠʝʤ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ, ʟʘʧʨʝʱʘʶʱʠʤʠ ʣʦʛʦʪʠʧʘʤʠ 

ʠʣʠ ʫʛʨʦʞʘʶʱʠʤʠ ʣʦʟʫʥʛʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮʫ çʥʝè, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ [1]. ʊʘʢ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʨʝʢʣʘʤʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʥʘʨʢʦʤʘʥʠʠ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʸ-

ʞʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʩʫʱʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦʩʣʝ ʚʪʷʛʠʚʘʥʠʷ ʚ 

ʥʘʨʢʦʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʥʘʣʠʯʠʝ ʤʦʪʠ-

ʚʘʮʠʠ ʫʢʨʝʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟ-

ʥʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ: 

ʇʝʨʠʦʜ ʩʪʫʜʝʥʯʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝʤ ʤʦʣʦʜʸʞʠ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʩʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʧʦʣʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʟʥʘ-

ʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʴʝʨʳ, 

ʫʩʪʘʥʦʚʠʪʴ ʚʘʞʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʝ-

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʯʠʭ ʢʦʤʧʘʥʠʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʚʦʸ ʦʢʨʫʞʝʥʠʝ ʧʦ ʠʥʪʝʨʝʩʘʤ ʠ ʫʚʣʝʯʝʥʠʷʤ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʪʝʤʘʪʠʢʠ ʨʝʢʣʘʤʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʠʩʘʪʝʣʠ, ʧʦʵʪʳ, ʢʠʥʦʨʝ-
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ʞʠʩʩʸʨʳ ʠ ʘʢʪʸʨʳ, ʧʦʣʫʯʠʚʰʠʝ ʚʩʝʤʠʨʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʧʨʠʟʥʘʥʠʝ ʩʚʦʝʡ ʛʝ-

ʥʠʘʣʴʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʜʝʷ, ʣʸʛʰʘʷ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʘʥʪʠ-

ʥʘʨʢʦʪʠʯʝʩʢʦʛʦ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʝʢʪʘ, ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʠʩʘʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʫʪʠ 

ʪʘʣʘʥʪʣʠʚʳʭ ʣʠʯʥʦʩʪʝʡ, ʞʠʟʥʴ ʠ ʥʘʩʳʱʝʥʥʫʶ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦ-

ʨʳʭ ʧʨʝʩʝʢʣʘ ʥʘʨʢʦʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ.  
 

 
ʈʠʩʫʥʦʢ 4 ï ʂʘʜʨʳ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʢʣʘʤʳ ʙʳʣ ʚʟʷʪ ʚʠʜʝʦʨʦʣʠʢ ( 

ʈʠʩʫʥʦʢ 4), ʩʤʦʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʣʘʡʜʦʚ ʧʨʝʟʝʥʪʘʮʠʠ, ʩʦʟʜʘʥʥʦʡ ʚ 

ʧʨʠʣʦʞʝʥʠʠ MS Power Point, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʩʪʠʣʴ ʚʦʩʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʧʨʝʟʝʥʪʘʮʠʠ ʚʢʣʶʯʘʣʘ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 7 ʩʣʘʡʜʦʚ, 2 

ʠʟ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʘʣʠ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ, ʘ ʦʩʪʘʚʰʠʝʩʷ 5 ï ʨʝ-

ʢʣʘʤʠʨʫʝʤʳʡ ʩʶʞʝʪ. ɿʥʘʤʝʥʠʪʳʤʠ ʣʠʮʘʤʠ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ ʚ ʨʝʢʣʘʤʝ, ʩʪʘ-

ʣʠ ʧʠʩʘʪʝʣʠ ʠ ʢʠʥʦʩʮʝʥʘʨʠʩʪʳ ï ɺ.ɺ. ʄʘʷʢʦʚʩʢʠʡ (1893-1930), ʄ.ɸ. ɹʫʣʛʘʢʦʚ 

(1891-1940); ʢʦʤʧʦʟʠʪʦʨʳ ʠ ʧʝʚʮʳ ï ʄ.ʖ. ɻʦʨʰʝʥʸʚ (1973-2013), ʕʤʠ ʋʘʡʥʭʘ-

ʫʩ (1983-2011), ʘ ʪʘʢʞʝ ʘʢʪʨʠʩʘ ʋʠʪʥʠ ʍʴʶʩʪʦʥ (1963-2012). ʉ ʮʝʣʴʶ ʢʦʤʬʦʨʪ-

ʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʮʚʝʪʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʢʘʢ ʜʣʷ ʤʫʞʩʢʦʡ, ʪʘʢ ʠ ʜʣʷ ʞʝʥʩʢʦʡ ʧʦ-

ʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʪʦʥʘ, ʢʘʢ ʩʠʥʠʡ, ʟʝʣʸʥʳʡ, ʢʨʘʩʥʳʡ ʠ 

ʙʝʣʳʡ. ʌʦʥ ʧʨʝʟʝʥʪʘʮʠʠ ʙʳʣ ʩʜʝʣʘʥ ʪʸʤʥʦ-ʩʠʥʠʤ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʛʣʫʙʠʥʳ ʠ 

ʩʝʨʴʸʟʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʥʘʨʢʦʤʘʥʠʠ ʚ ʦʙʱʝʩʪʚʝ. ʇʘʣʠʪʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʪʝʥ-

ʢʦʚ ʰʨʠʬʪʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʘʣʘʪʦʚʳʡ, ʙʝʣʳʡ ʠ ʷʨʢʦ-ʢʨʘʩʥʳʡ ʮʚʝʪʘ. ʇʨʠ 

ʥʘʙʦʨʝ ʪʝʢʩʪʘ ʨʝʢʣʘʤʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʬʦʣʪʥʳʝ ʪʠʧʳ ʰʨʠʬʪʦʚ, ʨʘʟʤʝʨ ʠ 

ʥʘʯʝʨʪʘʥʠʝ ʢʦʪʦʨʦʛʦ ʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢ, ʧʦʣʫʞʠʨʥʳʡ ʠ ʢʫʨʩʠʚʥʳʡ ʰʨʠʬʪ ʪʠʧʘ 

Bookman Old Style, ʞʸʣʪʦʛʦ ʮʚʝʪʘ ʠ 34 ʨʘʟʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʚʩʪʫʧʠʪʝʣʴ-

ʥʦʛʦ ʠ ʟʘʚʝʨʰʘʶʱʝʛʦ ʩʣʘʡʜʦʚ ʚʠʜʘ çʊʦʣʴʢʦ ʟʘʛʦʣʦʚʦʢè, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ 
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ʠʥʬʦʨʤʠʨʫʝʪ ʦ ʥʘʣʠʯʠʠ 5 ʟʥʘʤʝʥʠʪʳʭ ʣʠʯʥʦʩʪʝʡ, ʫʤʝʨʰʠʭ ʦʪ ʥʘʨʢʦʟʘʚʠʩʠʤʦ-

ʩʪʠ, ʘ ʥʘ ʧʦʩʣʝʜʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʨʘʱʝʥʠʝ ʢ ʘʫʜʠʪʦʨʠʠ ʩ ʧʨʠʟʳʚʦʤ ʙʝʨʝʯʴ 

ʩʚʦʶ ʞʠʟʥʴ ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʢʦʚ ʠ ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʚʝʱʝʩʪʚ. ʊʝʢʩʪ ʥʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʣʘʡʜʘʭ ʙʳʣ ʚʳʨʦʚʥʝʥ ʧʦ ʮʝʥʪʨʫ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʣʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ ʧʨʠʤʝʥʷʣʩʷ ʰʨʠʬʪ ʪʠʧʘ Arial 

Black, ʙʝʟ ʥʘʯʝʨʪʘʥʠʡ, 20-22 ʨʘʟʤʝʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ). ʊʝʤ 

ʩʘʤʳʤ, ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʜʣʷ ʨʝʢʣʘʤʳ ʙʳʣ ʚʳʙʨʘʥ ʥʝ ʩʠʣʴʥʦ ʤʝʣʢʠʤ ʠ ʥʝ ʩʠʣʴʥʦ 

ʢʨʫʧʥʳʤ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ. ɺ ʛʣʘʚʥʦʡ ʯʘʩʪʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʚʠʜ ʩʣʘʡʜʦʚ çɿʘʛʦʣʦʚʦʢ ʠ ʦʙʲʝʢʪè, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʣʦʚʢʘ ʧʨʠʚʦ-

ʜʠʣʘʩʴ ʢʨʘʪʢʘʷ ʙʠʦʛʨʘʬʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʣʠʯʥʦʩʪʠ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʦ ʣʝʚʦʤʫ 

ʢʨʘʶ, ʥʠʞʝ, ʤʝʞʜʫ, ʟʘʛʦʣʦʚʢʦʤ ʠ ʧʦʣʝʤ ʜʣʷ ʦʙʲʝʢʪʘ, ʨʘʟʤʝʱʘʣʘʩʴ ʬʦʪʦʛʨʘʬʠʷ, 

ʚʳʨʦʚʥʝʥʥʘʷ ʧʦ ʮʝʥʪʨʫ, ʚ ʨʘʟʜʝʣʝ çʦʙʲʝʢʪè, ʚʳʨʘʚʥʠʚʘʝʤʦʤ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ, 

ʫʪʦʯʥʷʣʘʩʴ ʧʨʠʯʠʥʘ ʩʤʝʨʪʠ. ʀʥʠʮʠʘʣʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʟʥʘʤʝʥʠʪʦʛʦ ʯʝʣʦʚʝʢʘ 

ʚʳʜʝʣʷʣʠʩʴ ʩʘʣʘʪʦʚʳʤ ʮʚʝʪʦʤ, ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ï ʙʝʣʳʤ, ʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʤʝʨ-

ʪʠ ï ʷʨʢʦ-ʢʨʘʩʥʳʤ ʦʪʪʝʥʢʦʤ. ɺʳʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʘ ʩʣʘʡʜʦʚ ʠ ʩʦʯʝʪʘʥʠʝ ʮʚʝʪʦʚ 

ʦʙʦʩʥʦʚʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʤʝʣʢʠʭ ʧʣʦʱʘʜʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʣʦʰʥʳʤʠ ʢʨʫʧʥʳʤʠ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʯʠʪʘ-

ʝʤʦʛʦ ʪʝʢʩʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʟ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʚ ʧʨʘʚʳʡ ʥʠʞʥʠʡ. ɺʳ-

ʜʝʨʞʢʘ ʠʟ ʙʠʦʛʨʘʬʠʠ ʪʘʣʘʥʪʣʠʚʳʭ ʣʠʯʥʦʩʪʝʡ ʩʧʝʮʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʚʚʝʨʭʫ 

ʜʣʷ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʧʨʠ ʧʨʦʩʤʦʪʨʝ. ʊʘʢʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʵʬʬʝʢʪ ʚʳʣʝʪʘ ʟʘʛʦʣʦʚʢʘ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʧʦʣʷ ʜʣʷ ʦʙʲʝʢʪʘ ʠ ʵʬʬʝʢʪ ʧʦʜʯʸʨ-

ʢʠʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʧʝʨʚʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʩʣʘʡʜʘʭ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʜʠʥʘʤʠʯʥʦʩʪʠ 

ʚʦʩʧʨʠʷʪʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʟʥʘʯʠʤʳʭ ʬʨʘʟ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʤʝʞʜʫ ʢʘʜʨʘʤʠ ʙʳʣ ʧʨʠʤʝʥʸʥ ʵʬʬʝʢʪ çʯʘʩʦʚè, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʟʦʨ ʥʘ ʥʘʜʧʠʩʠ 

ʦʪʢʨʳʚʘʝʪʩʷ, ʢʘʢ ʟʘʥʘʚʝʩ, ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʢʘ-

ʟʦʤ ʢʘʜʨʦʚ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʨʘʚʥʳʤ 10 ʩʝʢʫʥʜʘʤ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʩʣʘʡʜʦʚ ʥʝ ʨʘʩʪʷʛʠʚʘʣʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʚʳʟʚʘʣ ʪʝʤ ʩʘʤʳʤ ʫʪʦʤʣʝʥʠʝ ʫ ʧʫʙʣʠ-

ʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʚʫʢʦʚʳʭ ʵʬʬʝʢʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʚʫʢ ʚʟʨʳʚʘ ʜʣʠʪʝʣʴʥʦ-

ʩʪʴʶ 1 ʩʝʢʫʥʜʳ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʦʛʦ ʩʣʘʡʜʘ ʠ ʩʣʘʡʜʦʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʠ ʩʝʨʴʸʟʥʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ ʩʣʘʡʜʘ ʠʩʧʦʣʴʟʦʚʘʥ ʟʚʫʢ ʢʦʣʦʢʦʣʴʯʠʢʦʚ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴʶ 1 ʩʝʢʫʥʜʳ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʤʦʤʝʥʪ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʘ ʠʟʣʦ-

ʞʝʥʥʳʤ ʚ ʨʝʢʣʘʤʝ ʬʘʢʪʘʤ ʦ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʠ ʟʥʘʤʝʥʠʪʳʭ ʣʶ-

ʜʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʧʨʝʟʝʥʪʘʮʠʶ ʙʳʣʘ ʥʘʣʦʞʝʥʘ ʤʫʟʳʢʘʣʴʥʘʷ ʜʦʨʦʞʢʘ ʩ 

ʧʨʦʠʛʨʳʚʘʝʤʦʡ ʤʝʣʦʜʠʝʡ ɺʦʣʘʥʜʘ ʠʟ ʬʠʣʴʤʘ çʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘè ʧʦ ʤʦʪʠ-

ʚʘʤ ʧʦʚʝʩʪʠ ʄ.ɸ. ɹʫʣʛʘʢʦʚʘ ï ʦʜʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʝʢʣʘʤʝ ʠʟʚʝʩʪʥʳʭ 

ʣʠʯʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʚʦʞʥʦʡ, ʥʘʧʨʷʞʸʥʥʦʡ ʘʪʤʦʩʬʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʨʝʟʝʥʪʘʮʠʶ ʵʬʬʝʢʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʪʠʧʳ ʰʨʠʬʪʦʚ, ʮʚʝʪʦʚʘʷ 

ʛʘʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ ʚʦʩʧʨʠʷʪʠʷ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʘʚʣʝʥʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ ʠ ʩʧʦʩʦʙʥʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʘʫʜʠʪʦʨʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʣʦʜʸʞʥʦʡ, ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠ-

ʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʢʣʘʤʥʳʡ ʚʠʜʝʦʨʦʣʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʙʦʨʴʙʫ 

ʩ ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʴʶ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʝ-ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙ-
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ʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʟʘ ʩʯʸʪ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʪʝʤʘʪʠʢʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʧʦ-

ʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʢʘʟʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʦʟʥʘʥʠʝ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʸʞʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʥʘʨʢʦʤʘʥʠʠ ʢʘʢ ʦ ʥʝʛʘʪʠʚʥʦʤ ʩʦʮʠʘʣʴʥʦʤ ʷʚʣʝʥʠʠ, ʨʘʟʨʫʰʘʶʱʝʤ ʞʠʟʥʴ ʠ ʤʦ-

ʨʘʣʴʥʳʡ ʦʙʣʠʢ ʯʝʣʦʚʝʢʘ. 
ʃʠʪʝʨʘʪʫʨʘ  

1. ʅʠʢʦʣʘʡʰʚʠʣʠ, ɻ.ɻ. ʇʨʘʚʠʣʘ ʠ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʘʥʪʠʥʘʨʢʦʪʠʯʝʩʢʦʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʝʢʣʘʤʳ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ï ʈʀʋ çʃʘʙʦʨʘʪʦʨʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳè, 2013. ï URL: 

https://deprb.admhmao.ru/upload/iblock/c39/l8fcq40qcff7a2pjtw9t518wj204n8o6/Nikolayshvili-G.G.-Pravila-i-

printsipy-sozdaniya-sotsialnoy-antinarkoticheskoy-profilakticheskoy-reklamy.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.09.2025). 

2. ɹʝʩʩʦʥʦʚʘ, ʅ.ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ ʚ ʘʥʪʠʥʘʨʢʦʪʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʝ. ï  ʇʦʣʝʚʩʢʦʡ: ʎʇʇʈʠʂ çʃʘʜʦè, 2011. ï URL: 

file:///C:/Users/ɸʣʝʢʩʝʡ/Desktop/Metodicheskie_rekomendatsii_po_ispolzovaniyu_sotsialnoy_reklamy_v_antin

arkoticheskoy_profilakticheskoy_rabote.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.09.2025). 

 

ɼ.ɸ. ʂʦʣʘʙʩʢʘʷ, ʩʪʫʜ., ʄ.ʅ. ɻʦʨʷʝʚʘ, ʩʪ. ʧʨʝʧ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʕɺʆʃʖʎʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʉʊɸʊʀʉʊʀʂʀ ɺ ʈʆʉʉʀʀ: ʆʊ ʇʆ-

ɼʋʐʅʓʍ ʆʂʃɸɼʆɺ XVIII ɺɽʂɸ ɼʆ ʈʆʉʉʊɸʊɸ XXI ɺɽʂɸ 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʚ ʈʦʩʩʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʸʭ ʩʪʦʣʝʪʠʡ ʚʳʩʪʫ-

ʧʘʣʘ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʦ ʢʘʢ ʚʘʞʥʝʡʰʠʡ 

ʵʣʝʤʝʥʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʡ ʧʨʠʦʨʠʪʝʪʳ ʚʣʘʩʪʠ ʠ ʭʘ-

ʨʘʢʪʝʨ ʝʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʱʝʩʪʚʦʤ. ʉ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʧʦʜʫʰʥʦʡ ʧʦʜʘʪʠ ʚ 

XVIII ʚʝʢʝ ʩʪʘʪʠʩʪʠʢʘ ʙʳʣʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʬʠʩʢʘʣʴʥʳʤʠ ʮʝʣʷʤʠ; ʚ ʩʦʚʝʪʩʢʠʡ 

ʧʝʨʠʦʜ ʦʥʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʣʝʛʠʪʠʤʠʨʦʚʘʚʰʠʡ 

ʧʦʣʠʪʠʢʫ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ; ʚ XXI ʚʝʢʝ - ʩʪʘʣʘ ʮʠʬʨʦʚʳʤ 

ʠʥʩʪʠʪʫʪʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʦʬʠʮʠʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʝʡ ʨʦ-

ʣʴʶ ʩʪʘʪʠʩʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʠ, ʢʦʛʜʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʜʦʚʝʨʠʝ ʛʨʘʞʜʘʥ ʠ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʨʝʧʫʪʘʮʠʶ ʩʪʨʘʥʳ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʦʪ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʚʦʜʠʣʘ ʢ ʠʭ ʧʦʣʠʪʠʟʘʮʠʠ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦ-

ʤʥʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘ-

ʣʠʟ ʵʚʦʣʶʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ ʩ XVIII ʚʝʢʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ 

ʩ ʚʳʷʚʣʝʥʠʝʤ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʝʸ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʦʪ ʬʠʩʢʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥ-

ʪʘ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʵʧʦʭʠ ʯʝʨʝʟ ʥʘʫʯʥʫʶ ʩʠʩʪʝʤʫ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʠ ʠʜʝʦʣʦʛʠʟʠʨʦʚʘʥʥʳʡ ʘʧʧʘʨʘʪ ʎʉʋ ʉʉʉʈ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʮʠʬʨʦ-

ʚʦʤʫ ʠʥʩʪʠʪʫʪʫ - ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ). ɺ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʸʪʘ; ʚʳʷʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʚʰʠʭ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʷʭ ʩʪʘʪʠʩʪʠʢʠ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ 

ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ; ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʣʠʷ-

ʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ. ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʤʝʞʜʫ ʨʘʩʪʫʱʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟ-
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ʤʦʞʥʦʩʪʷʤʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʦʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʨʝʘʣʴʥʦʩʪʠ. ɻʠʧʦʪʝʟʘ ʨʘʙʦʪʳ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʚ ʈʦʩʩʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʚʦʝʡ ʠʩʪʦʨʠʠ 

ʦʩʪʘʚʘʣʘʩʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʘ ʝʸ ʥʘʜʸʞ-

ʥʦʩʪʴ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʩʪʠʪʫʮʠʦ-

ʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ. 

ɺ XVIII ʚʝʢʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʩʙʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʮʝʣʷʭ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʉ 1719 ʛʦʜʘ ʥʘʯʘ-

ʣʠʩʴ ʨʝʚʠʟʠʠ - ʧʝʨʝʧʠʩʠ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦʜʘʪʥʳʭ ʩʦʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʣʝʛ-

ʣʠ ʚ ʦʩʥʦʚʫ ʧʦʜʫʰʥʦʡ ʧʦʜʘʪʠ. ʂʘʞʜʳʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʤʫʞʯʠʥʘ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ ʜʣʷ ʢʘʟʥʳ. ʇʦʜʫʰʥʳʝ ʦʢʣʘʜʳ ʩʪʘʣʠ ʧʝʨʚʳʤ ʩʠ-

ʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ. ʀʭ 

ʚʚʝʜʝʥʠʝ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʟ-

ʥʳ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʡ ʚʦʡʥʳ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʞʥʝʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙ-

ʣʦʞʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʦʪʘʣʴʥʦʛʦ ʫʯʸʪʘ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʘ ʚʦʟʤʦʞ-

ʥʦʡ ʙʣʘʛʦʜʘʨʷ ʫʢʨʝʧʣʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘ-

ʪʠʩʪʠʢʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʳʩʪʫʧʘʣʘ ʥʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʘ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʉ ʪʝʭ ʧʦʨ ʤʝʪʦʜʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʝʩʣʠ ʚ XVIII ʚʝʢʝ ʠʥʬʦʨʤʘʮʠʷ 

ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʚʨʫʯʥʫʶ, ʪʦ ʚ XXI ʚʝʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʬʫʥʢʮʠʷ ʩʪʘʪʠʩʪʠʢʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʬʠʮʠʘʣʴ-

ʥʦʡ ʢʘʨʪʠʥʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪʩʷ. ɺ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ - ʦʪ ʬʠʩ-

ʢʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʵʧʦʭʠ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʠʥ-

ʩʪʠʪʫʪʘ  

ʫʧʨʘʚʣʝʥʠʷ ï ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ) [1].  

ɺʩʸ ʥʘʯʘʣʦʩʴ ʩ ʇʝʪʨʘ I. ɺ 1718 ʛʦʜʫ, ʚ ʨʘʟʛʘʨ ʉʝʚʝʨʥʦʡ ʚʦʡʥʳ, ʢʦʛʜʘ ʢʘʟʥʘ 

ʧʫʩʪʝʣʘ, ʘ ʜʚʦʨʷʥʩʪʚʦ ʠ ʮʝʨʢʦʚʴ ʧʣʘʪʠʣʠ ʤʘʣʦ, ʮʘʨʴ ʧʨʠʥʷʣ ʨʝʚʦʣʶʮʠʦʥʥʦʝ 

ʨʝʰʝʥʠʝ - ʚʚʝʩʪʠ ʧʦʜʫʰʥʫʶ ʧʦʜʘʪʴ. ɺʤʝʩʪʦ ʧʨʝʞʥʝʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʥʘʣʦʛ ʟʘʚʠ-

ʩʝʣ ʦʪ ʜʚʦʨʘ ʠʣʠ ʟʝʤʣʠ, ʪʝʧʝʨʴ ʧʣʘʪʠʣ ʢʘʞʜʳʡ ʤʫʞʯʠʥʘ ʠʟ ʧʦʜʘʪʥʳʭ ʩʦʩʣʦʚʠʡ - 

ʢʨʝʩʪʴʷʥʝ, ʧʦʩʘʜʩʢʠʝ, ʦʜʥʦʜʚʦʨʮʳ. ɼʣʷ ʵʪʦʛʦ ʩ 1719 ʛʦʜʘ ʥʘʯʘʣʠʩʴ ʨʝʚʠʟʠʠ - 

ʛʨʘʥʜʠʦʟʥʳʝ ʧʦ ʤʘʩʰʪʘʙʫ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ. ʇʝʨʚʘʷ ʨʝʚʠʟʠʷ ʟʘʬʠʢʩʠʨʦʚʘʣʘ 

5,4 ʤʠʣʣʠʦʥʘ çʨʝʚʠʟʩʢʠʭ ʜʫʰè. ʂ ʧʷʪʦʡ ʨʝʚʠʟʠʠ (1795 ʛ.) ï ʫʞʝ 36 ʤʠʣʣʠʦʥʦʚ. 

ʅʦ ʚʦʪ ʧʘʨʘʜʦʢʩ: ʥʘʩʝʣʝʥʠʝ ʨʦʩʣʦ, ʘ çʨʝʚʠʟʩʢʠʝ ʜʫʰʠè ʦʩʪʘʚʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳ-

ʤʠ - ʧʦʪʦʤʫ ʯʪʦ ʧʝʨʝʧʠʩʠ ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʜʢʦ (ʚʩʝʛʦ 10 ʟʘ 150 ʣʝʪ!), ʘ ʥʘʣʦʛʦʚʘʷ 

ʙʘʟʘ çʟʘʤʦʨʘʞʠʚʘʣʘʩʴè. ʇʦʣʫʯʘʣʦʩʴ, ʯʪʦ ʚ XIX ʚʝʢʝ ʧʣʘʪʠʣʠ ʟʘ ʣʶʜʝʡ, ʢʦʪʦʨʳʭ 

ʜʘʚʥʦ ʥʝ ʙʳʣʦ ʚ ʞʠʚʳʭ - ʫʤʝʨʰʠʭ, ʩʙʝʞʘʚʰʠʭ, ʨʦʞʜʸʥʥʳʭ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʨʝ-

ʚʠʟʠʠ [2]. 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ɺ ʊʘʤʙʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ 1830-ʭ ʛʦʜʘʭ ʢʨʝʩʪʴʷʥʝ ʧʣʘ-

ʪʠʣʠ ʥʘʣʦʛ ʟʘ çʜʫʰʠè, ʫʤʝʨʰʠʝ ʝʱʸ ʚ 1790-ʭ ï ʨʘʟʥʠʮʘ ʚ 40 ʣʝʪ! ʕʪʦ ʧʦʨʦʜʠʣʦ 

ʷʚʣʝʥʠʝ çʤʸʨʪʚʳʝ ʜʫʰʠè, ʩʪʘʚʰʝʝ ʟʥʘʤʝʥʠʪʳʤ ʙʣʘʛʦʜʘʨʷ ɻʦʛʦʣʶ ï ʥʦ ʚ ʨʝʘʣʴ-

ʥʦʩʪʠ ʦʥʦ ʙʳʣʦ ʥʝ ʣʠʪʝʨʘʪʫʨʥʦʡ ʚʳʜʫʤʢʦʡ, ʘ ʞʝʩʪʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴ-

ʥʦʩʪʴʶ [3]. 
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ʈʝʚʠʟʩʢʠʝ ʩʢʘʟʢʠ ï ʧʝʨʚʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʥʦ ʩʣʝ-

ʧʘʷ: ʚʥʝ ʫʯʸʪʘ ï ʞʝʥʱʠʥʳ, ʜʝʪʠ, ʵʣʠʪʘ. ʊʝʨʤʠʥ çʤʸʨʪʚʳʝ ʜʫʰʠè ʚʳʰʝʣ ʟʘ ʨʘʤ-

ʢʠ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʪʘʣ ʢʫʣʴʪʫʨʥʳʤ ʢʦʜʦʤ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. ɺ 2020 ʛʦʜʫ, ʢʦʛʜʘ 

ʈʦʩʩʪʘʪ ʦʧʫʙʣʠʢʦʚʘʣ ʜʘʥʥʳʝ ʦ ʩʚʝʨʭʩʤʝʨʪʥʦʩʪʠ, ʚ ʤʝʜʠʘ ʤʛʥʦʚʝʥʥʦ ʚʦʟʨʦʜʠʣʩʷ 

ʤʝʤ çʄʸʨʪʚʳʝ ʜʫʰʠ 2.0è ï ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʩʪʘʪʠʩʪʠʢʘ ʚ ʈʦʩʩʠʠ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʠʡ, ʘ ʥʝ ʥʝʡʪʨʘʣʴʥʳʡ ʪʝʢʩʪ [2]. 

ʉʨʘʚʥʝʥʠʝ XVIII ʠ XXI ʚʝʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʵʚʦʣʶʮʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʦ ʩʦ-

ʭʨʘʥʝʥʠʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ: ʝʩʣʠ ʪʦʛʜʘ ʨʝʚʠʟʦʨʳ ʩʯʠʪʘʣʠ ʤʫʞʯʠʥ ʜʣʷ ʧʦʜʫʰ-

ʥʦʡ ʧʦʜʘʪʠ, ʪʦ ʩʝʛʦʜʥʷ ʈʦʩʩʪʘʪ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʯʝʨʝʟ çɻʦʩʫʩʣʫʛʠè ï ʥʦ ʪʘʢʞʝ 

ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝʭ (ʥʘʧʨʠʤʝʨ, ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ). ʈʘʟʥʠʮʘ ï ʚ ʮʝʣʷʭ: ʪʦʛʜʘ ï 

ʧʦʧʦʣʥʝʥʠʝ ʢʘʟʥʳ, ʩʝʛʦʜʥʷ ï ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʢʦʡ. ʅʦ ʦʙʱʠʡ ʟʥʘʤʝʥʘʪʝʣʴ ï 

ʘʜʘʧʪʘʮʠʷ ʜʘʥʥʳʭ ʧʦʜ ʥʫʞʜʳ ʚʣʘʩʪʠ: çʟʘʤʦʨʦʞʝʥʥʳʝ ʜʫʰʠè ï çʩʛʣʘʞʝʥʥʘʷ 

ʙʝʟʨʘʙʦʪʠʮʘè. ʄʝʭʘʥʠʟʤ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʨʠʢʘʟ ï ʨʝʚʠʟʠʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʪʦʣʴʢʦ ʧʦ ʫʢʘʟʫ ʉʝʥʘʪʘ, ʜʘʥʥʳʝ ʫʪʚʝʨʞʜʘʣʠʩʴ ʮʝʥʪʨʦʤ. ʄʝʪʦʜʦʣʦʛʠʷ: çʟʘʤʦ-

ʨʦʟʢʘè ʯʠʩʣʝʥʥʦʩʪʠ ï ʧʝʨʝʧʠʩʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ. ʇʦʩʣʝʜʩʪʚʠʷ: ʩʠʩʪʝʤʥʦʝ ʟʘʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ - ʧʣʘ-

ʪʠʣʠ ʟʘ ʫʤʝʨʰʠʭ, ʯʪʦ ʠʩʢʘʞʘʣʦ ʨʝʘʣʴʥʫʶ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʢʘʨʪʠʥʫ. 

ʇʨʦʨʳʚ ʩʣʫʯʠʣʩʷ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ. ɺ 1833 ʛʦʜʫ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʙʳʣ ʩʦʟʜʘʥ ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʦʪʜʝʣ, ʘ ʚ 1858 ʛʦʜʫ ï ʎʝʥʪʨʘʣʴʥʳʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ (ʎʉʂ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖʣʠʷ ʕʜʫʘʨʜʦʚʠʯʘ ʗʥʩʝʥʘ ï 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʛʦ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ çʦʪʮʦʤ ʨʦʩʩʠʡʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠè. ʆʥ ʚʚʸʣ 

ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʩʪʘʣ ʠʟʜʘʚʘʪʴ ʨʝʛʫʣʷʨʥʳʝ ʩʙʦʨʥʠ-

ʢʠ çʉʪʘʪʠʩʪʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠè [4]. 

ʗʥʩʝʥ ʣʠʯʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʚʦʡ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ 

1897 ʛʦʜʘ, ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʠʣ ʟʥʘʤʝʥʠʪʳʡ ʛʝʦʛʨʘʬ ʠ ʩʪʘʪʠʩʪʠʢ ʇʸʪʨ ʇʝʪʨʦʚʠʯ 

ʉʝʤʸʥʦʚ-ʊʷʥ-ʐʘʥʩʢʠʡ. ʇʝʨʝʧʠʩʴ ʦʙʦʰʣʘʩʴ ʚ 7 ʤʣʥ ʨʫʙʣʝʡ (ʦʛʨʦʤʥʳʝ ʜʝʥʴʛʠ!), 

ʟʘʥʷʣʘ 2 ʤʝʩʷʮʘ ʠ ʦʭʚʘʪʠʣʘ 125 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ɺʧʝʨʚʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʦ ʧʦʣʝ ʠ ʚʦʟʨʘʩʪʝ, ʥʦ ʠ ʦ ʛʨʘʤʦʪʥʦʩʪʠ, ʷʟʳʢʝ, ʟʘʥʷʪʠʷʭ, ʚʝʨʦ-

ʠʩʧʦʚʝʜʘʥʠʠ. ʕʪʦ ʙʳʣ ʧʨʦʨʳʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ [5]. 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ɺ ʘʥʢʝʪʝ ʧʝʨʝʧʠʩʠ 1897 ʛʦʜʘ ʙʳʣ ʚʦʧʨʦʩ: çʇʦʩʪʦʷʥʥʦʝ 

ʟʘʥʷʪʠʝ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫè. ʆʪʚʝʪʳ ʚʢʣʶʯʘʣʠ ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʠ, ʢʘʢ çʣʦʜʳʨʴè, 

çʙʦʛʦʤʦʣʝʮè, çʥʠʱʠʡ ʧʦ ʦʙʝʪʫè ʠ ʜʘʞʝ çʢʦʣʜʫʥè. ʕʪʠ ʜʘʥʥʳʝ ʩʝʛʦʜʥʷ - ʙʝʩ-

ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʣʷ ʠʩʪʦʨʠʢʦʚ [3]. 

ʎʉʂ ʩʪʘʣ ʧʨʦʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. ʅʦ ʝʛʦ ʨʘʙʦʪʘ 

ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ: ʛʫʙʝʨʥʩʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʦʤʠʪʝʪʳ ʯʘʩʪʦ ʠʛʥʦʨʠʨʦʚʘʣʠ 

ʮʝʥʪʨ, ʜʘʥʥʳʝ ʩʦʙʠʨʘʣʠʩʴ ʤʝʜʣʝʥʥʦ, ʤʝʪʦʜʦʣʦʛʠʷ ʙʳʣʘ ʥʝʦʜʥʦʨʦʜʥʦʡ. ʆʜʥʘʢʦ 

ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʘʪʠʩʪʠʢʘ ʚʧʝʨʚʳʝ ʩʪʘʣʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ, ʘ ʥʝ ʪʦʣʴ-

ʢʦ ʩʙʦʨʘ ʥʘʣʦʛʦʚ [4]. ʄʝʭʘʥʠʟʤ: ʮʝʥʟʫʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ï ʟʘ-

ʧʨʝʪ ʧʫʙʣʠʢʘʮʠʠ çʥʝʫʜʦʙʥʳʭè ʩʙʦʨʥʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʦ ʙʝʜʥʦʩʪʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʈʦʩʩʠʠ). ʄʝʪʦʜʦʣʦʛʠʷ: ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ï ʛʫʙʝʨʥʠʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʚʳʙʠʨʘʣʠ ʤʝʪʦʜʳ ʩʙʦʨʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦ-

ʩʣʝʜʩʪʚʠʷ: ʜʘʥʥʳʝ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ ʥʝʩʦʧʦʩʪʘʚʠʤʳ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʫʨʦʚʥʝ ʠʤʧʝʨʠʠ. 
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ʇʦʩʣʝ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ ʥʦʚʘʷ ʚʣʘʩʪʴ ʧʦʥʷʣʘ: ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʵʢʦʥʦ-

ʤʠʢʦʡ, ʥʫʞʥʳ ʮʠʬʨʳ. ɺ 1918 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʎʝʥʪʨʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʧʧʘʨʘʪ (ʎʉʋ). ɺ 1920-ʝ ʛʦʜʳ ʦʥ ʚʦʟʛʣʘʚʣʷʣʩʷ ʚʳʜʘʶʱʠʤʠʩʷ ʫʯʸʥʳʤʠ ï ʃʝʚʦʤ 

ʅʘʪʘʥʦʚʠʯʝʤ ʖʨʦʚʩʢʠʤ (ʧʝʨʚʳʡ, ʢʪʦ ʨʘʩʩʯʠʪʘʣ ɺʅʇ ʉʉʉʈ) ʠ ɺʠʢʪʦʨʦʤ ʉʝʨ-

ʛʝʝʚʠʯʝʤ ʅʝʤʯʠʥʦʚʳʤ ï ʛʝʥʠʝʤ ʩʪʘʪʠʩʪʠʢʠ ʠ ʵʢʦʥʦʤʝʪʨʠʢʠ, ʩʦʟʜʘʪʝʣʝʤ ʤʘʪ-

ʨʠʯʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ 1926 ʛʦʜʫ ʎʉʋ ʧʨʦʚʝʣʦ ʚʩʝʩʦʶʟʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʝʨʝʧʠʩʴ, 

ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ: ʢʫʣʘʮʢʠʭ ʭʦʟʷʡʩʪʚ ï ʚʩʝʛʦ 3,3%, ʘ ʙʝʜʥʷʮʢʠʭ ï 35%. ʕʪʠ 

ʮʠʬʨʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʦʣʠʪʠʢʠ ʨʘʩʢʫʣʘʯʠʚʘʥʠʷ - ʠ ʩʪʘʣʠ ʧʝʨʚʳʤ ʧʨʠʤʝʨʦʤ, 

ʢʦʛʜʘ ʩʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʦʧʨʘʚʜʘʥʠʷ ʨʝʧʨʝʩʩʠʡ [7].  

ʅʦ ʧʦʩʣʝ 1929 ʛʦʜʘ, ʩ ʥʘʯʘʣʦʤ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ, ʩʪʘ-

ʪʠʩʪʠʢʘ ʩʪʘʣʘ ʟʘʣʦʞʥʠʮʝʡ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʪʘʣʠʥ ʪʨʝʙʦʚʘʣ ʨʦʩʪʘ - ʠ 

ʮʠʬʨʳ ʨʦʩʣʠ. ɺ 1930 ʛʦʜʫ ʎʉʋ ʙʳʣʦ ʧʦʜʯʠʥʝʥʦ ɻʦʩʧʣʘʥʫ, ʘ ɺ 1931 ʛʦʜʫ ʎʉʋ 

ʙʳʣʦ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʚ ʭʦʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʜʝʣʘ ʎʉʋè: ʧʦ ʦʙʚʠʥʝʥʠʶ ʚ çʩʘ-

ʙʦʪʘʞʝè ʠ çʟʘʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡè ʙʳʣʠ ʘʨʝʩʪʦʚʘʥʳ 320 ʩʦʪʨʫʜʥʠʢʦʚ, ʤʥʦʛʠʝ 

ʠʟ ʥʠʭ - ʨʘʩʩʪʨʝʣʷʥʳ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ ʠʩʪʦʨʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ɺ.ʇ. ɼʘʥʠʣʦ-

ʚʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʨʝʩʪʦʚʘʥʥʳʭ ʩʪʘʪʠʩʪʠʢʦʚ ʦʪʢʘʟʳʚʘʣʘʩʴ ʧʦʜʛʦʥʷʪʴ ʜʘʥ-

ʥʳʝ ʧʦʜ ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʣʘʩʪʷʤʠ ʢʘʢ ʩʘʙʦʪʘʞ [7]. 

ɸʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʤʫʘʨʳ ʪʦʛʦ ʧʝʨʠʦʜʘ (ʥʘʧʨʠʤʝʨ, ʚʦʩʧʦʤʠʥʘʥʠʷ ʃ.ʅ. 

ʖʨʦʚʩʢʦʛʦ) ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʨʳ ʚʥʫʪʨʠ ʎʉʋ ʥʝʨʝʜʢʦ 

ʦʙʦʨʘʯʠʚʘʣʠʩʴ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʦʙʚʠʥʝʥʠʷʤʠ [6]. 

ɸʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʪʝʢʩʪʦʚ ʚʳʷʚʣʷʝʪ ʩʤʝʥʫ ʨʠʪʦʨʠʢʠ: ʚ ʦʪʯʸʪʘʭ ʎʉʋ 

1930-ʭ ʬʠʛʫʨʠʨʫʶʪ ʦʙʚʠʥʝʥʠʷ ʚ çʩʘʙʦʪʘʞʝè ʠ çʚʨʝʜʠʪʝʣʴʩʪʚʝè, ʯʪʦ ʣʝʛʠʪʠʤʠ-

ʨʦʚʘʣʦ ʨʝʧʨʝʩʩʠʠ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʈʦʩʩʪʘʪʘ 2020-ʭ - ʵʚʬʝʤʠʟʤʳ: çʩʝʟʦʥʥʳʝ ʢʦ-

ʣʝʙʘʥʠʷè, çʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠè. ʗʟʳʢ ʩʪʘʣ ʤʷʛʯʝ, ʥʦ ʬʫʥʢʮʠʷ ʪʘ 

ʞʝ - ʦʙʲʷʩʥʠʪʴ ʨʘʩʭʦʞʜʝʥʠʷ ʠ ʩʦʭʨʘʥʠʪʴ ʜʦʚʝʨʠʝ ʢ ʮʠʬʨʘʤ. ʄʝʭʘʥʠʟʤ: ʨʝʧʨʝʩ-

ʩʠʠ ʠ ʧʦʜʯʠʥʝʥʠʝ ɻʦʩʧʣʘʥʫ - ʘʨʝʩʪʳ ʩʪʘʪʠʩʪʠʢʦʚ, ʟʘʤʝʥʘ ʥʘʫʯʥʳʭ ʤʝʪʦʜʠʢ ʥʘ 

ʧʣʘʥʦʚʳʝ. ʄʝʪʦʜʦʣʦʛʠʷ: ʚʚʝʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝ ʠʤʝʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʤʳʩʣʘ (ʥʘʧʨʠʤʝʨ, çʚʘʣ ʧʦ ʚʝʩʫè), ʠʩʢʣʶʯʝʥʠʝ ʢʘʪʝʛʦʨʠʡ (ʨʝʘʣʴʥʘʷ ʙʝʟʨʘʙʦʪʠ-

ʮʘ). ʇʦʩʣʝʜʩʪʚʠʷ: ʜʘʥʥʳʝ ʩʪʘʣʠ ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʤʠ - ʨʦʩʪ çʧʨʦʠʟʚʦʜʩʪʚʘè ʧʨʠ 

ʧʘʜʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʩʧʨʦʩʘ. 

ɺ 1937 ʛʦʜʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ. ɽʸ ʨʝʟʫʣʴʪʘʪʳ (162 ʤʣʥ 

ʯʝʣʦʚʝʢ) ʰʦʢʠʨʦʚʘʣʠ ʉʪʘʣʠʥʘ ï ʦʥ ʦʞʠʜʘʣ 175 ʤʣʥ. ʇʝʨʝʧʠʩʴ ʥʘʟʚʘʣʠ çʚʨʝʜʠ-

ʪʝʣʴʩʢʦʡè, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʘʩʩʪʨʝʣʷʣʠ, ʘ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʣʘ ʧʝʨʝʧʠʩʴ 1939 ʛʦ-

ʜʘ - ʩ çʧʨʘʚʠʣʴʥʳʤʠè ʮʠʬʨʘʤʠ [8]. ʄʝʭʘʥʠʟʤ: ʫʥʠʯʪʦʞʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ 

ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʠʪʦʛʦʚ ï ʧʝʨʝʧʠʩʴ 1937 ʛ. ʬʠʟʠʯʝʩʢʠ ʫʥʠʯʪʦʞʝʥʘ, 1939 ʛ. 

ʧʨʦʚʝʜʝʥʘ ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʄʝʪʦʜʦʣʦʛʠʷ: ʚʚʝʜʝʥʠʝ çʢʦʨʨʝʢ-

ʪʠʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚè ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʦʚʳʭ ʮʠʬʨ. ʇʦʩʣʝʜʩʪʚʠʷ: 

ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʜʦʚʝʨʠʷ ʢ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʚʥʫʪʨʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʉʉʉʈ.  

ʉʦʚʝʪʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʚ ʧʝʨʠʦʜ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʧʨʠ-

ʦʙʨʝʣʘ ʯʝʨʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʤʦʪʠʚʠʨʦʚʘʥʥʦʡ ʦʪʯʸʪʥʦʩʪʠ: ʘʢ-

ʮʝʥʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚ ʫʱʝʨʙ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʧʦʜʛʦʥʢʘ ʜʘʥʥʳʭ 

ʧʦʜ ʧʣʘʥʦʚʳʝ ʟʘʜʘʥʠʷ, ʠʩʢʣʶʯʝʥʠʝ ʥʝʫʜʦʙʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠʟ ʫʯʸʪʘ, ʟʘʚʦʜʳ ʦʪ-
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ʯʠʪʳʚʘʣʠʩʴ ʧʦ ʪʦʥʥʘʞʫ ï ʠ ʚʳʧʫʩʢʘʣʠ ʛʚʦʟʜʠ ʨʘʟʤʝʨʦʤ ʩ ʢʫʚʘʣʜʫ. ʌʝʨʤʳ ʜʦ-

ʢʣʘʜʳʚʘʣʠ ʦ ʥʘʜʦʝʥʥʳʭ ʣʠʪʨʘʭ - ʠ ʨʘʟʚʦʜʠʣʠ ʤʦʣʦʢʦ ʚʦʜʦʡ. ʂʘʯʝʩʪʚʦ, ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʧʦʪʨʝʙʣʝʥʠʝ - ʚʥʝ ʩʪʘʪʠʩʪʠʢʠ. ɻʣʘʚʥʦʝ ï ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ [9]. 

ʇʨʝʝʤʥʠʢ ʩʦʚʝʪʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ï ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ), ʩʦʟʜʘʥʥʘʷ ʚ 2004 ʛʦʜʫ, ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ 

ʮʠʬʨʦʚʦʡ ʠʥʩʪʠʪʫʪ, ʬʦʨʤʘʣʴʥʦ ʧʨʠʟʚʘʥʥʳʡ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʵʢʦʥʦʤʠʢʦʡ, ʙʠʟʥʝʩʘ ʠ ʥʘʫʢʠ. ʆʥ ʢʦʦʨʜʠʥʠʨʫʝʪ 80+ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨ-

ʛʘʥʦʚ ʠ ʧʫʙʣʠʢʫʝʪ ʩʚʳʰʝ 300 ʧʦʢʘʟʘʪʝʣʝʡ - ʦʪ ɺɺʇ ʜʦ ʠʥʪʝʨʥʝʪ-ʧʦʢʫʧʦʢ. ʂʣʶ-

ʯʝʚʦʝ ʜʦʩʪʠʞʝʥʠʝ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʧʝʨʝʧʠʩʴ 

2020-2021 ʛʛ. ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʮʠʬʨʦʚʳʭ ʚ ʤʠʨʝ: 30% ʥʘʩʝʣʝʥʠʷ ʧʨʦʰʣʠ 

ʝʸ ʦʥʣʘʡʥ ʯʝʨʝʟ çɻʦʩʫʩʣʫʛʠè [10]. ʈʦʩʩʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʝʪ ʩ çʙʦʣʴʰʠʤʠ ʜʘʥ-

ʥʳʤʠè - ʘʥʘʣʠʟʠʨʫʷ ʪʨʘʥʟʘʢʮʠʠ, ʪʨʘʬʠʢ ʠ ʩʦʮʩʝʪʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʚʳʟʦʚʳ: ʢʘʢ ʟʘʱʠʪʠʪʴ ʧʨʠʚʘʪʥʦʩʪʴ ʠ ʢʘʢ ʠʥʪʝʛʨʠ-

ʨʦʚʘʪʴ çʰʫʤʥʳʝè ʜʘʥʥʳʝ ʚ ʥʘʫʯʥʳʝ ʤʦʜʝʣʠ ʙʝʟ ʧʦʪʝʨʠ ʥʘʜʸʞʥʦʩʪʠ. ɻʣʘʚʥʘʷ 

ʧʨʦʙʣʝʤʘ - ʘʜʘʧʪʘʮʠʷ ʤʝʪʦʜʦʣʦʛʠʡ ʧʦʜ ʧʦʣʠʪʠʯʝʩʢʠʝ ʮʝʣʠ, ʘ ʥʝ ʧʦʜ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ (ʄɺʌ, ʆʕʉʈ). ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʯʸʪʝ ʙʝʜʥʦʩʪʠ ʚ ʜʦʭʦʜʳ 

ʚʢʣʶʯʘʶʪ çʩʪʦʠʤʦʩʪʴ ʫʩʣʦʚʥʦ-ʙʝʩʧʣʘʪʥʳʭ ʫʩʣʫʛè (ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʜʠʮʠʥʘ), 

ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʩ ʨʝʘʣʴʥʳʭ ~25-30% ʜʦ ʦʬʠʮʠʘʣʴʥʳʭ 11%. ɹʝʟʨʘʙʦʪʠʮʘ 

ʩʯʠʪʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ - ʠʛʥʦʨʠʨʫʷ ʩʢʨʳʪʫʶ ʟʘʥʷʪʦʩʪʴ. ʕʪʦ 

ʜʝʣʘʝʪ ʨʦʩʩʠʡʩʢʠʝ ʜʘʥʥʳʝ ʥʝʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʤʠʨʦʚʳʤʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʨʘʩʰʠʨʷʝʪ ʦʭʚʘʪ ʠ ʩʥʠʞʘʝʪ ʦʰʠʙʢʠ, ʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʦʙʲ-

ʝʢʪʠʚʥʦʩʪʴ. ɸʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʥʝʧʨʦʟʨʘʯʥʦʩʪʴ, ʩʝʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʩʪʦʯʥʠ-

ʢʘʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ʙʝʟ ʧʫʙʣʠʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʨʠʩʢʠ ʤʘʥʠʧʫʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ ʫʩʠʣʠʚʘʶʪ ʢʘʢ 

ʢʘʯʝʩʪʚʦ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʢʨʳʪʦʡ ʧʦʣʠʪʠʟʘʮʠʠ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʢʨʠʟʠʩʥʳʝ ʧʝʨʠʦʜʳ ʵʪʘ ʧʦʣʠʪʠʟʘʮʠʷ ʦʙʥʘʞʘʝʪʩʷ. ɺ 2020 ʛ. ʈʦʩʩʪʘʪ 

ʦʧʫʙʣʠʢʦʚʘʣ ʜʘʥʥʳʝ ʦ ʩʚʝʨʭʩʤʝʨʪʥʦʩʪʠ, ʚ 2-3 ʨʘʟʘ ʧʨʝʚʳʰʘʚʰʠʝ ʮʠʬʨʳ ʄʠʥ-

ʟʜʨʘʚʘ - ʰʘʛ, ʚʳʟʚʘʚʰʠʡ ʨʝʟʦʥʘʥʩ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʟʘʜʝʨʞʢʫ ʧʫʙʣʠʢʘʮʠʡ ʥʘ 8 

ʤʝʩʷʮʝʚ. ʉ 2022 ʛ. ʚ ʫʩʣʦʚʠʷʭ çʚʦʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠè ʈʦʩʩʪʘʪ ʩʪʘʣ ʛʣʘʚʥʳʤ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʦ ʨʦʩʪʝ ɺʇʂ ʠ ʤʠʛʨʘʮʠʠ, ʥʦ ʢʨʠʪʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʘʥʠʧʫ-

ʣʷʮʠʠ: ʚʢʣʶʯʝʥʠʝ ʚʦʝʥʥʳʭ ʚʳʧʣʘʪ ʚ ʨʘʩʯʸʪ ʩʨʝʜʥʝʡ ʟʘʨʧʣʘʪʳ ʠʩʢʘʞʘʝʪ ʨʝʘʣʴ-

ʥʦʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʛʨʘʞʜʘʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʦʩʩʪʘʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʥʦ 

ʦʩʪʘʸʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʣʝʛʠʪʠʤʘʮʠʠ ʚʣʘʩʪʠ. ɽʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʬʦʨʤʘʣʴʥʦ, ʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʯʘʩʪʦ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ çʥʫʞʥʳʭè ʧʦʢʘʟʘʪʝʣʝʡ. ɹʫʜʫʱʝʝ ʩʪʘʪʠʩʪʠʢʠ ʟʘʚʠʩʠʪ 

ʦʪ ʝʸ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦʡ, ʧʨʦʟʨʘʯʥʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʯʝʩʪʥʦʡ - 

ʠʥʘʯʝ ʜʘʞʝ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʜʣʷ ʦʙʲʝʢ-

ʪʠʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʫʞʥʦʡ ʚʣʘʩʪʷʤ ʢʘʨʪʠʥʳ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʝʩʣʠ ʥʝ ʦʙʝʩʧʝʯʝʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠʥʩʪʠʪʫʪʘ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʚ 1991 ʛʦʜʫ ɻʦʩʢʦʤʩʪʘʪ ʉʉʉʈ ʩʪʘʣ ɻʦʩʢʦʤʩʪʘʪʦʤ 

ʈʦʩʩʠʠ, ʘ ʚ 2004 ʛʦʜʫ ï ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

(ʈʦʩʩʪʘʪ). ʉʝʛʦʜʥʷ ʵʪʦ ʛʠʛʘʥʪʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩ 80+ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, 
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ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʜʦʩʪʫʧʦʤ ʢ ʜʘʥʥʳʤ ʤʠʣʣʠʦʥʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʜʦʤʦʭʦʟʷʡʩʪʚ. 

ʈʦʩʩʪʘʪ ʧʫʙʣʠʢʫʝʪ ʙʦʣʝʝ 300 ʦʬʠʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʦʪ ɺɺʇ ʠ ʠʥʬʣʷ-

ʮʠʠ ʜʦ ʙʨʘʯʥʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʪʝʨʥʝʪ-ʧʦʢʫʧʦʢ. ʆʥ ʧʨʦʚʦʜʠʪ ʚʳʙʦʨʦʯʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʤʠʢʨʦʧʝʨʝʧʠʩʠ, ʩʧʣʦʰʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ɺʩʝʨʦʩ-

ʩʠʡʩʢʠʝ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ (ʧʦʩʣʝʜʥʷʷ - 2020ï2021 ʛʛ., ʩ ʦʥʣʘʡʥ-ʬʦʨʤʦʡ ʠ 

QR-ʢʦʜʘʤʠ!). 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ɺ 2020 ʛʦʜʫ ʈʦʩʩʪʘʪ ʚʧʝʨʚʳʝ ʧʦʟʚʦʣʠʣ ʛʨʘʞʜʘʥʘʤ ʧʨʦʡ-

ʪʠ ʧʝʨʝʧʠʩʴ ʦʥʣʘʡʥ ï ʯʝʨʝʟ ʧʦʨʪʘʣ çɻʦʩʫʩʣʫʛʠè. ɿʘ ʧʝʨʚʫʶ ʥʝʜʝʣʶ - ʙʦʣʝʝ 30% 

ʥʘʩʝʣʝʥʠʷ! ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʮʠʬʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʤʠʨʝ ʩʪʘʪʠʩʪʠ-

ʢʠ [10].  

ʅʦ ʈʦʩʩʪʘʪ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʨʠʪʠʢʦʡ ʩʦ ʩʪʦ-

ʨʦʥʳ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ. ɺ 

2020 ʛʦʜʫ, ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʈʦʩʩʪʘʪ ʧʫʙʣʠʢʦʚʘʣ ʜʘʥʥʳʝ ʦ ʩʤʝʨʪʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʚ 2ï3 ʨʘʟʘ ʧʨʝʚʳʰʘʣʠ ʦʬʠʮʠʘʣʴʥʳʝ çʢʦʚʠʜʥʳʝè ʮʠʬʨʳ ʄʠʥʟʜʨʘʚʘ - ʠ ʚʳ-

ʟʚʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʟʦʥʘʥʩ. ɺ 2022ï2024 ʛʛ. ʈʦʩʩʪʘʪ ʩʪʘʣ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠ-

ʢʦʤ ʜʘʥʥʳʭ ʦ çʚʦʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝè - ʨʦʩʪʝ ɺʇʂ, ʤʠʛʨʘʮʠʠ, ʠʥʬʣʷʮʠʠ. ʂʨʠʪʠ-

ʢʠ ʦʙʚʠʥʷʶʪ ʝʛʦ ʚ ʟʘʥʠʞʝʥʠʠ ʙʝʜʥʦʩʪʠ (ʦʬʠʮʠʘʣʴʥʦ - 11%, ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ 

ʦʮʝʥʢʘʤ - ʜʦ 30%), çʩʛʣʘʞʠʚʘʥʠʠè ʙʝʟʨʘʙʦʪʠʮʳ, ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʤʝʪʦʜʠʢʘʤʠ. 

ʄʝʭʘʥʠʟʤʳ: ʠʟʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʩʯʸʪ ʯʝʨʪʳ ʙʝʜʥʦʩʪʠ ʩ ʫʯʸʪʦʤ 

çʫʩʣʦʚʥʦ-ʙʝʩʧʣʘʪʥʳʭè ʫʩʣʫʛ); ʟʘʜʝʨʞʢʘ ʧʫʙʣʠʢʘʮʠʠ (ʩʤʝʨʪʥʦʩʪʴ 2020 ʛ. ʦʧʫʙ-

ʣʠʢʦʚʘʥʘ ʩ ʦʧʦʟʜʘʥʠʝʤ ʚ 8 ʤʝʩʷʮʝʚ); ʮʝʥʟʫʨʘ ï ʫʜʘʣʝʥʠʝ ʤʠʢʨʦʜʘʥʥʳʭ ʠʟ ʦʪ-

ʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ. ʄʝʪʦʜʦʣʦʛʠʷ: ʦʪʢʘʟ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ - ʚʢʣʶʯʝ-

ʥʠʝ ʚʦʝʥʥʳʭ ʚʳʧʣʘʪ ʚ ʜʦʭʦʜʳ ʧʨʠ ʨʘʩʯʸʪʝ ʙʝʜʥʦʩʪʠ. ʇʦʩʣʝʜʩʪʚʠʷ: ʜʘʥʥʳʝ ʪʝ-

ʨʷʶʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʠ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʩʨʘʚʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʚʦʣʶʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ ï ʪɻʦ ʧʫʪʴ 

ʦʪ ʥʘʣʦʛʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʠʥʩʪʨʫʤʝʥʪʫ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʟʘʪʝʤ ï ʢ ʠʥʩʪʨʫʤʝʥʪʫ 

ʣʝʛʠʪʠʤʘʮʠʠ ʚʣʘʩʪʠ. ʇʦʜʫʰʥʳʝ ʦʢʣʘʜʳ ʬʠʥʘʥʩʠʨʦʚʘʣʠ ʠʤʧʝʨʩʢʠʝ ʚʦʡʥʳ, ʩʦ-

ʚʝʪʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʧʨʘʚʜʳʚʘʣʘ ʨʝʧʨʝʩʩʠʠ ʠ ʧʣʘʥʳ, ʈʦʩʩʪʘʪ ï ʙʶʜʞʝʪʳ, 

ʥʘʮʧʨʦʝʢʪʳ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʘʤʙʠʮʠʠ [1]. 
 

ʊʘʙʣʠʮʘ 1 - ʕʪʘʧʳ ʵʚʦʣʶʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ 
ʕʪʘʧ ʍʨʦʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʨʘʤʢʠ 

ɼʦʤʠʥʠʨʫʶ-

ʱʘʷ ʬʫʥʢʮʠʷ 

ʂʣʶʯʝʚʳʝ ʠʥʩʪʠʪʫ-

ʪʳ/ʠʥʩʪʨʫʤʝʥʪʳ 

ʄʝʭʘʥʠʟʤʳ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ 

ʇʦʩʣʝʜʩʪʚʠʷ 

ʌʠʩʢʘʣʴʥʳʡ XVIII  ï ʧʝʨʚʘʷ 

ʧʦʣʦʚʠʥʘ XIX  

ʚ. 

ʉʙʦʨ ʥʘʣʦʛʦʚ 

ʠ ʧʦʧʦʣʥʝʥʠʝ 

ʢʘʟʥʳ 

ʇʦʜʫʰʥʳʝ ʦʢʣʘʜʳ, 

ʨʝʚʠʟʠʠ ʥʘʩʝʣʝʥʠʷ 

çɿʘʤʦʨʘʞʠʚʘ-

ʥʠʝè ʥʘʣʦʛʦʚʦʡ 

ʙʘʟʳ; ʨʝʜʢʠʝ 

ʧʝʨʝʧʠʩʠ ʧʦ 

ʫʢʘʟʫ ʉʝʥʘʪʘ 

ʉʠʩʪʝʤʥʦʝ ʟʘ-

ʚʳʰʝʥʠʝ ʥʘʣʦʛʦ-

ʚʦʡ ʥʘʛʨʫʟʢʠ; 

ʠʩʢʘʞʝʥʠʝ ʜʝʤʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ (ʧʣʘʪʠ-

ʣʠ ʟʘ çʤʸʨʪʚʳʝ 

ʜʫʰʠè); ʥʝʧʦʣ-

ʥʳʡ ʦʭʚʘʪ ʥʘʩʝ-
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ʣʝʥʠʷ (ʙʝʟ ʞʝʥ-

ʱʠʥ, ʜʝʪʝʡ, ʵʣʠ-

ʪʳ) 

ʅʘʫʯʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ɺʪʦʨʘʷ ʧʦʣʦ-

ʚʠʥʘ XIX  ï 

ʘʯʘʣʦ XX ʚ. 

ɸʥʘʣʠʟ ʩʦʮʠ-

ʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠʤʧʝ-

ʨʠʠ 

ʎʝʥʪʨʘʣʴʥʳʡ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 

(ʎʉʂ), ʧʝʨʝʧʠʩʴ 

1897 ʛ. 

ʎʝʥʟʫʨʘ ʄɺɼ; 

ʬʨʘʛʤʝʥʪʘʨ-

ʥʦʩʪʴ ʤʝʪʦʜʦ-

ʣʦʛʠʠ ʚ ʛʫʙʝʨ-

ʥʠʷʭ 

ɼʘʥʥʳʝ ʬʨʘʛʤʝʥ-

ʪʘʨʥʳ ʠ ʥʝʩʦʧʦ-

ʩʪʘʚʠʤʳ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ; ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘ 

ʫʨʦʚʥʝ ʠʤʧʝʨʠʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʘʫʯʥʳʡ ʧʨʦʨʳʚ 

ʀʜʝʦʣʦʛʠʯʝ-

ʩʢʠ-ʧʣʘʥʦʚʳʡ 

1918-1991 ʛʛ. ʃʝʛʠʪʠʤʘʮʠʷ 

ʧʦʣʠʪʠʢʠ ʠ 

ʚʳʧʦʣʥʝʥʠʝ 

ʧʣʘʥʦʚ 

ʎʉʋ ʉʉʉʈ Ÿ ɻʦʩ-

ʢʦʤʩʪʘʪ ʉʉʉʈ 

ʈʝʧʨʝʩʩʠʠ ʧʨʦ-

ʪʠʚ ʩʪʘʪʠʩʪʠ-

ʢʦʚ (çʜʝʣʦ 

ʎʉʋè, 1931 ʛ.); 

ʧʦʜʯʠʥʝʥʠʝ 

ɻʦʩʧʣʘʥʫ; 

ʬʘʣʴʩʠʬʠʢʘʮʠʷ 

ʠʪʦʛʦʚ ʧʝʨʝʧʠ-

ʩʝʡ (1937 - 

1939 ʛʛ.) 

ɼʘʥʥʳʝ ʩʪʘʣʠ 

ʧʨʦʧʘʛʘʥʜʠʩʪ-

ʩʢʠʤʠ; ʧʦʪʝʨʷ 

ʜʦʚʝʨʠʷ ʚʥʫʪʨʠ 

ʥʘʫʯʥʦʛʦ ʩʦʦʙ-

ʱʝʩʪʚʘ; ʨʦʩʪ 

çʧʨʦʠʟʚʦʜʩʪʚʘè 

ʧʨʠ ʧʘʜʝʥʠʠ ʢʘ-

ʯʝʩʪʚʘ ʠ ʨʝʘʣʴʥʦ-

ʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʎʠʬʨʦʚʦ-

ʣʝʛʠʪʠʤʘʮʠʦʥ-

ʥʳʡ 

ʉ 1991 ʛ. ʧʦ 

ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 

ʌʦʨʤʠʨʦʚʘ-

ʥʠʝ ʦʬʠʮʠ-

ʘʣʴʥʦʡ ʢʘʨ-

ʪʠʥʳ ʨʝʘʣʴ-

ʥʦʩʪʠ ʠ ʣʝʛʠ-

ʪʠʤʘʮʠʷ ʛʦʩ. 

ʧʦʣʠʪʠʢʠ 

ʈʦʩʩʪʘʪ, ʮʠʬʨʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ (çɻʦʩʫʩ-

ʣʫʛʠè) 

ʎʝʥʟʫʨʘ (ʫʜʘ-

ʣʝʥʠʝ ʤʠʢʨʦ-

ʜʘʥʥʳʭ); 

ʚʢʣʶʯʝʥʠʝ 

ʚʦʝʥʥʳʭ ʚʳ-

ʧʣʘʪ ʚ ʩʨʝʜ-

ʥʶʶ ʟʘʨʧʣʘʪ; 

ʟʘʜʝʨʞʢʘ ʧʫʙ-

ʣʠʢʘʮʠʡ 

(ʥʘʧʨʠʤʝʨ, 

ʩʤʝʨʪʥʦʩʪʴ 

2020 ʛ.) 

ɼʘʥʥʳʝ ʪʝʨʷʶʪ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ; 

ʟʘʥʠʞʝʥʠʝ ʩʦʮʠ-

ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

(ʙʝʜʥʦʩʪʴ, ʙʝʟʨʘ-

ʙʦʪʠʮʘ); ʩʥʠʞʝ-

ʥʠʝ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʜʦʚʝʨʠʷ ʢ 

ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʝ 

 

ʕʚʦʣʶʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ ʥʝ ʙʳʣʘ ʩʣʫʯʘʡʥʦʡ ï ʦʥʘ 

ʜʠʢʪʦʚʘʣʘʩʴ ʪʨʝʤʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʠʟʤʝ-

ʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ. ɽʩʣʠ ʚ XVIII ʚʝʢʝ 

ʩʪʘʪʠʩʪʠʢʘ ʥʫʞʥʘ ʙʳʣʘ ʜʣʷ ʩʙʦʨʘ ʥʘʣʦʛʦʚ, ʘ ʚ ʉʉʉʈ ï ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ, 

ʪʦ ʩʝʛʦʜʥʷ ʦʥʘ ʩʪʘʣʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝ-

ʣʸʥʥʦʩʪʠ, ʦʩʥʦʚʦʡ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ, ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʎʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʪ ʤʝʪʦʜʳ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ: ʟʘʚ-

ʪʨʘ ʈʦʩʩʪʘʪ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʥʝ ʧʨʦʩʪʦ ʧʫʙʣʠʢʦʚʘʪʴ ʦʪʯʸʪʳ, ʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʢʨʠʟʠʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʥʪʝʛʨʠʨʫʷ ʜʘʥʥʳʝ ʠʟ ʙʘʥʢʦʚ, ʨʠʪʝʡʣʘ, ʪʨʘʥʩʧʦʨ-

ʪʘ ʠ ʩʦʮʩʝʪʝʡ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ï ʧʫʙʣʠʢʦʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʠʪʦʛʦʚʳʝ ʮʠʬʨʳ, ʥʦ ʠ ʩʳʨʳʝ ʜʘʥʥʳʝ, ʬʦʨʤʫʣʳ ʨʘʩʯʸʪʦʚ, ʚʝʩʘ ʠʥʜʠ-

ʢʘʪʦʨʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʥʘʫʯʥʳʡ ʩʦʚʝʪ ʧʨʠ ʈʦʩʩʪʘʪʝ ʩ ʫʯʘ-

ʩʪʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ - ʜʣʷ ʘʫʜʠʪʘ ʤʝʪʦʜʠʢ ʠ ʟʘʱʠʪʳ ʦʪ ʧʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ-ʪʨʝʪʴʠʭ, ʟʘʧʫʩʪʠʪʴ ʦʪʢʨʳʪʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʛʨʘʞʜʘʥʩʢʠʭ 

ʘʥʘʣʠʪʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʛʜʝ ʣʶʙʦʡ ʩʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴ ʩʚʦʠ ʜʘʥʥʳʝ, ʩʦʧʦ-
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ʩʪʘʚʠʪʴ ʠʭ ʩ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʧʨʝʜʣʦʞʠʪʴ ʫʣʫʯʰʝʥʠʷ. ʊʦʣʴʢʦ ʪʘʢ 

ʈʦʩʩʪʘʪ ʩʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʨʝʧʫʪʘʮʠʶ ʟʘʢʨʳʪʦʛʦ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʠ ʩʪʘʪʴ ʮʠʬʨʦʚʳʤ ʩʦʶʟʥʠʢʦʤ  

ʦʙʱʝʩʪʚʘ ï ʪʦʯʥʳʤ, ʦʪʢʨʳʪʳʤ ʠ ʜʦʚʝʨʝʥʥʳʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʅʘʜʝʣʠʪʴ ʝʛʦ ʦʩʦʙʳʤ ʧʨʘʚʦʚʳʤ ʩʪʘʪʫʩʦʤ ʩ ʙʶʜʞʝʪʥʦʡ ʘʚʪʦʥʦʤʠʝʡ ʠ ʟʘ-

ʧʨʝʪʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʣʘʩʪʠ; 

2. ʇʨʠʥʷʪʴ ʟʘʢʦʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʝè, ʟʘʢʨʝʧʣʷʶʱʠʡ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʤʝʪʦʜʠʢ, ʩʦʟʜʘʶʱʠʡ ʥʝʟʘʚʠʩʠʤʳʡ ʥʘʫʯʥʳʡ ʩʦʚʝʪ ʠ ʚʚʦʜʷʱʠʡ ʫʛʦ-

ʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʬʘʣʴʩʠʬʠʢʘʮʠʶ; 

3. ɿʘʧʫʩʪʠʪʴ ʦʪʢʨʳʪʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʜʦʩʪʫʧʦʤ ʢ ʤʠʢʨʦʜʘʥʥʳʤ ʜʣʷ ʥʝʟʘʚʠ-

ʩʠʤʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. 

ʅʦ ʝʩʪʴ ʠ ʥʘʜʝʞʜʘ: ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦ ï ʚʩʸ ʵʪʦ ʜʝʣʘʝʪ ʩʪʘʪʠʩʪʠʢʫ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʡ. ɸʨʭʠʚʳ ʎʉʋ ʨʘʩ-

ʩʝʢʨʝʯʠʚʘʶʪʩʷ, ʫʯʸʥʳʝ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪ ʩʦʚʝʪʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʙʣʦʛʝʨʳ ʘʥʘʣʠ-

ʟʠʨʫʶʪ ʜʘʥʥʳʝ ʈʦʩʩʪʘʪʘ ʣʫʯʰʝ, ʯʝʤ ʯʠʥʦʚʥʠʢʠ. ʀʩʪʦʨʠʷ ʧʦʢʘʟʳʚʘʝʪ: ʢʦʛʜʘ 

ʩʪʘʪʠʩʪʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʘʚʠʩʠʤʦʡ ï ʦʙʱʝʩʪʚʦ ʥʘʯʠʥʘʝʪ ʚʠʜʝʪʴ ʨʝʘʣʴʥʦʩʪʴ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪ 

ʜʦʤʠʥʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʩʪʘʪʠʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʧʦʭʫ: 

ʌʠʩʢʘʣʴʥʳʡ ʵʪʘʧ (XVIII-ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ XIX ʚʝʢʘ) ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ʇʦʜʫʰʥʳʝ ʦʢʣʘʜʳ ʠ ʨʝʚʠʟʠʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʧʦʣʥʝʥʠʝ ʢʘʟʥʳ, ʥʦ ʤʝʪʦʜʦʣʦʛʠʷ 

ʙʳʣʘ ʧʨʠʤʠʪʠʚʥʦʡ, ʘ ʜʘʥʥʳʝ - ʠʩʢʘʞʸʥʥʳʤʠ ʠʟ-ʟʘ çʟʘʤʦʨʦʞʝʥʥʦʡè ʥʘʣʦʛʦʚʦʡ 

ʙʘʟʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʨʝʛʫʣʷʨʥʳʭ ʧʝʨʝʧʠʩʝʡ. 

ʅʘʫʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʵʪʘʧ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX-ʥʘʯʘʣʦ XX ʚʝʢʘ) ï ʩʚʷ-

ʟʘʥ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʖ.ʕ. ʗʥʩʝʥʘ ʠ ʧʦʜʛʦʪʦʚʢʦʡ ʧʝʨʚʦʡ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ 1897 ʛʦʜʘ. ʉʪʘʪʠ-

ʩʪʠʢʘ ʚʧʝʨʚʳʝ ʧʨʠʦʙʨʝʣʘ ʯʝʨʪʳ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʦʜʥʘʢʦ ʝʸ ʨʘʟʚʠʪʠʝ 

ʩʜʝʨʞʠʚʘʣʦʩʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʠ ʮʝʥʟʫʨʦʡ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. 

ʀʜʝʦʣʦʛʠʯʝʩʢʠ-ʧʣʘʥʦʚʳʡ ʵʪʘʧ (1918-1991 ʛʛ.) ï ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʧʦʜʯʠʥʝʥʠ-

ʝʤ ʩʪʘʪʠʩʪʠʢʠ ʟʘʜʘʯʘʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʣʝʛʠ-

ʪʠʤʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ 1920-ʭ ʛʦʜʦʚ (ʨʘʙʦʪʳ ʃ.ʅ. 

ʖʨʦʚʩʢʦʛʦ, ɺ.ʉ. ʅʝʤʯʠʥʦʚʘ), ʩ ʢʦʥʮʘ 1920-ʭ ʛʦʜʦʚ ʩʪʘʪʠʩʪʠʢʘ ʙʳʣʘ ʧʦʜʯʠʥʝʥʘ 

ɻʦʩʧʣʘʥʫ, ʘ ʧʦʩʣʝ çʜʝʣʘ ʎʉʋè (1931 ʛ.) ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʠʪʦʛʦʚ ʧʝʨʝʧʠʩʠ 1937 

ʛ. ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʧʘʛʘʥʜʳ, ʛʜʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʫʩʪʫʧʘʣʘ 

ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʎʠʬʨʦʚʦ-ʣʝʛʠʪʠʤʘʮʠʦʥʥʳʡ ʵʪʘʧ (ʩ 1991 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ï ʩʚʷʟʘʥ ʩ 

ʩʦʟʜʘʥʠʝʤ ʈʦʩʩʪʘʪʘ ʠ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ ʜʘʥʥʳʭ (ʦʥʣʘʡʥ-

ʧʝʨʝʧʠʩʴ 2020-2021 ʛʛ., ʠʩʧʦʣʴʟʦʚʘʥʠʝ big data). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʜʦʣʞʘʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʣʝʛʠʪʠʤʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ: ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ (ʚʢʣʶʯʝʥʠʝ ʫʩʣʦʚʥʦ-

ʙʝʩʧʣʘʪʥʳʭ ʫʩʣʫʛ ʚ ʨʘʩʯʸʪ ʙʝʜʥʦʩʪʠ, ʫʯʸʪ ʚʦʝʥʥʳʭ ʚʳʧʣʘʪ ʚ ʩʨʝʜʥʝʡ ʟʘʨʧʣʘʪʝ) 
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ʩʠʩʪʝʤʥʦ ʩʥʠʞʘʶʪ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦ ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʚ ʈʦʩʩʠʠ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʩʣʫʞʠʣʘ ʠʥʪʝʨʝʩʘʤ ʚʣʘʩʪʠ, ʘ ʝʸ ʥʘʜʸʞʥʦʩʪʴ ʥʘʧʨʷ-

ʤʫʶ ʟʘʚʠʩʝʣʘ ʦʪ ʩʪʝʧʝʥʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ - ʧʦʣʥʦʩʪʴʶ ʧʦʜ-

ʪʚʝʨʜʠʣʘʩʴ. ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʝʨʠʦʜʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘ-

ʮʠʠ ʜʘʥʥʳʭ ʧʦʜ ʧʦʣʠʪʠʯʝʩʢʠʝ ʮʝʣʠ: ʦʪ çʤʸʨʪʚʳʭ ʜʫʰè XVIII ʚʝʢʘ ʜʦ çʤʝʪʦʜʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢè XXI ʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʤʝʪʦ-

ʜʦʣʦʛʠʯʝʩʢʠ ʩʪʨʦʛʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʣʠʩʴ ʚ ʪʝ ʢʨʘʪʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠʥʪʝʨ-

ʚʘʣʳ, ʢʦʛʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʦʙʣʘʜʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʚʪʦʥʦʤʠʝʡ (1858-

1880-ʝ ʛʛ., 1920-1928 ʛʛ.). 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʚʳʷʚʣʝʥʘ ʠ ʦʧʠʩʘʥʘ ʪʠʧʦʣʦʛʠʷ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠ-

ʢʠ ʚ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʜʚʠʛʘ: ʦʪ ʬʠʩʢʘʣʴʥʦʡ ʢ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʜʘʣʝʝ ʢ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ, ʠ ʜʘʣʝʝ ʢ ʮʠʬʨʦʚʦ-ʣʝʛʠʪʠʤʘʮʠʦʥʥʦʡ; 

- ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʫʩʪʦʡʯʠʚʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʧʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ: ʯʝʤ ʚʳʰʝ ʘʚʪʦʥʦʤʠʷ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʪʝʤ ʚʳʰʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʦʧʦʩʪʘʚʠ-

ʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ (ʮʠʬʨʦʚʠʟʘʮʠʷ, big data) ʩʘʤ ʧʦ 

ʩʝʙʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʩʪʘʪʠʩʪʠʢʠ ï ʙʝʟ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʥ ʤʦʞʝʪ 

ʫʩʠʣʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʦʥʢʦʡ, ʥʦ ʩʠʩʪʝʤʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʜʘʥʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʫʪʴ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ: ʝʸ ʥʘʫʯʥʘʷ ʮʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʢʦʣʴʢʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ. ɹʫʜʫʱʝʝ ʩʪʘʪʠʩʪʠʢʠ ʢʘʢ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʸ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʦʜʦʣʝʪʴ ʨʦʣʴ çʠʥʩʪʨʫ-

ʤʝʥʪʘ ʚʣʘʩʪʠè ʠ ʩʪʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤ, ʧʨʦʟʨʘʯʥʳʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʯʝʩʪʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʷ ʦ ʨʝʘʣʴʥʦʩʪʠ. 
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ʅ.ɺ. ʄʘʢʝʨʦʚʘ, ʢ.ʧ.ʥ., ʜʦʮʝʥʪ; ɼ.ɺ. ʂʦʚʨʠʛʠʥ, ʩʪʫʜ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɺʃʀʗʅʀɽ ʂɸʏɽʉʊɺɸ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʆʅʅʆʁ ʉɺʗɿʀ ʅɸ 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʆʅʃɸʁʅ-ʆɹʋʏɽʅʀʗ ɸʅɻʃʀʁʉʂʆʄʋ ʗɿʓʂʋ  
 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳ-

ʢʫ ʚʩʸ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʬʦʨʤʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʠʩʮʠʧʣʠʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʥʘ ʧʝʨʝʜʘʯʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʷʟʳʢʦʚʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʧʦ-

ʩʪʦʷʥʥʦʡ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʩʠʥʭʨʦʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥʦ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ ï ʜʘʞʝ ʚ ʚʠʜʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ 

ʟʘʜʝʨʞʝʢ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʩʢʘʞʝʥʠʡ ʟʚʫʢʘ ï ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʘʫʜʠʨʦʚʘʥʠʷ ʠ ʛʦʚʦʨʝʥʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʣʝʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʚʷʟʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʠ 

ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʩʧʦʩʦʙʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ 

(latency). ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ  

(ITU-T G.114), ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʜʠʘʣʦʛʘ ʟʘʜʝʨʞʢʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝ-

ʚʳʰʘʪʴ 150 ʤʩ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ ʧʦʨʦʛʘ ʚʦʟʥʠʢʘʶʪ ʦʱʫʪʠʤʳʝ ʧʘʫʟʳ 

ʤʝʞʜʫ ʨʝʧʣʠʢʘʤʠ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʠʪʤ ʨʘʟʛʦʚʦʨʘ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʷʟʳʢʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʵʪʦ ʠʤʝʝʪ ʩʝʨʴʸʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʩʪʫʜʝʥʪ ʥʝ 

ʤʦʞʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʠʣʠ ʨʝʧʣʠʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʩʧʦʥʪʘʥʥʦʡ ʨʝʯʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʨʫʰʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʥʝʤʝʜ-

ʣʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ ʚ ʧʨʦʠʟʥʦʰʝʥʠʠ, 

ʛʨʘʤʤʘʪʠʢʝ ʠʣʠ ʣʝʢʩʠʢʝ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʩʦʜʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʨʝʯʠ ï ʠʥʪʦʥʘʮʠʝʡ, ʨʠʪʤʦʤ, ʫʜʘʨʝʥʠʝʤ ï ʚʳʩʦʢʘʷ ʟʘʜʝʨʞʢʘ ʜʝʣʘʝʪ ʥʝ-

ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʫʶ ʠʤʠʪʘʮʠʶ ʤʦʜʝʣʠ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʦʥʝʪʠʯʝ-

ʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɽʱʸ ʙʦʣʴʰʠʡ ʫʱʝʨʙ ʷʟʳʢʦʚʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʥʘʥʦʩʠʪ ʧʦʪʝʨʷ ʧʘʢʝʪʦʚ 

(packetloss). ɼʘʞʝ ʧʨʠ ʫʨʦʚʥʝ ʧʦʪʝʨʴ ʚ 1ï2% ʘʫʜʠʦʧʦʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʨʳʚʠ-

ʩʪʳʤ: ʧʦʷʚʣʷʶʪʩʷ ʱʝʣʯʢʠ, ʦʙʨʳʚʘʶʪʩʷ ʦʢʦʥʯʘʥʠʷ ʩʣʦʚ, ʠʩʢʘʞʘʶʪʩʷ ʩʦʛʣʘʩʥʳʝ 

ʟʚʫʢʠ. ɼʣʷ ʠʟʫʯʘʶʱʠʭ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʵʪʦ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʥʦ-

ʛʠʝ ʟʚʫʢʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʷʟʳʢʝ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʪʦʥʢʠʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʥʶʘʥʩʳ. 

ʅʘʧʨʠʤʝʨ, ʛʣʫʭʠʝ ʠ ʟʚʦʥʢʠʝ ʩʦʛʣʘʩʥʳʝ (/p/ï/b/, /t/ï/d/, /k/ï/g/) ʯʘʩʪʦ ʨʘʟʣʠʯʘʶʪ-

ʩʷ ʪʦʣʴʢʦ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʛʦʣʦʩʘ ʚ ʢʦʥʮʝ ʩʣʦʚʘ. ʇʨʠ ʧʦʪʝʨʝ ʧʘʢʝ-

ʪʦʚ ʪʘʢʠʝ ʟʚʫʢʠ ʤʦʛʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʠʜʝʥʪʠʯʥʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙ-

ʢʘʤ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʩʪʫʜʝʥʪʳ ʥʘʯʘʣʴ-

ʥʦʛʦ ʫʨʦʚʥʷ (A1ïA2), ʫ ʢʦʪʦʨʳʭ ʝʱʸ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʫʩʪʦʡʯʠʚʘʷ ʬʦʥʦʣʦʛʠʯʝ-

ʩʢʘʷ ʧʘʤʷʪʴ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʤʳʩʣʝ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʦʥʠ 

ʚʳʥʫʞʜʝʥʳ ʪʨʘʪʠʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʧʫʱʝʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ [1]. 
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ʉʣʝʜʫʶʱʠʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʜʞʠʪʪʝʨ (jitter)ð ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʟʘʜʝʨʞʢʠ ʧʘʢʝʪʦʚ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʚʳʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʦʩʧʨʦ-

ʠʟʚʝʜʝʥʠʝ ʨʝʯʠ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʧʨʝʨʳʚʘʥʠʡ ʠʣʠ ʵʬʬʝʢʪʘ çʟʘʠʢʘʥʠʷè. ʕʪʦ 

ʤʝʰʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʯʝʚʳʭ ʨʝʘʢʮʠʡ ʠ ʥʘʨʫʰʘʝʪ ʨʘʟ-

ʚʠʪʠʝ ʩʣʫʭʦʚʦʡ ʧʘʤʷʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʞʠʚʦʛʦ ʦʙʱʝʥʠʷ ʤʦʟʛ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʨʠʪʤ ʠ 

ʪʝʤʧ ʨʝʯʠ ʩʦʙʝʩʝʜʥʠʢʘ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ. ɺ ʦʥʣʘʡʥ-ʩʨʝʜʝ ʩ ʚʳʩʦʢʠʤ 

ʜʞʠʪʪʝʨʦʤ ʵʪʘ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʠʩʯʝʟʘʝʪ, ʠ ʩʪʫʜʝʥʪʫ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʝʩʪʘʙʠʣʴʥʦʤʫ ʧʦʪʦʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʪʦʤʣʷ-

ʝʤʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʣʠʷʶʪ ʠ ʥʘ ʩʦʮʠʘʣʴ-

ʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʙʫʯʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ (social presence theory) ʦʱʫʱʝʥʠʝ çʨʝʘʣʴʥʦʛʦè ʧʨʠʩʫʪ-

ʩʪʚʠʷ ʩʦʙʝʩʝʜʥʠʢʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʫʨʦʚʥʝʤ ʚʦʚʣʝʯʸʥ-

ʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʩʚʷʟʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʘʪʤʦʩʬʝʨʳ ʞʠʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ 

ï çʟʘʚʠʩʘʶʱʝʝè ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʝʨʳʚʠʩʪʳʡ ʟʚʫʢ, ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʷ ï ʨʘʟʨʫ-

ʰʘʶʪ ʵʪʦ ʦʱʫʱʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʫʜʝʥʪʳ ʥʘʯʠʥʘʶʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʥʣʘʡʥ-

ʟʘʥʷʪʠʝ ʢʘʢ ʬʦʨʤʘʣʴʥʦʩʪʴ, ʪʝʨʷʶʪ ʠʥʪʝʨʝʩ ʢ ʫʯʘʩʪʠʶ ʚ ʜʠʩʢʫʩʩʠʷʭ ʠ ʨʝʞʝ ʧʨʦ-

ʷʚʣʷʶʪ ʠʥʠʮʠʘʪʠʚʫ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʫ ʫʯʘʱʠʭʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʷʟʳ-

ʢʦʚʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʣʶʙʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʨʴʝʨʳ ʫʩʠʣʠʚʘʶʪ 

ʩʪʨʝʩʩ ʠ ʩʥʠʞʘʶʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʘʩʧʝʢʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʘʚʝʥʩʪʚʘ. ʉʪʫʜʝʥʪʳ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʨʝʛʠʦʥʘʭ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤ ʠʣʠ ʤʝʜʣʝʥʥʳʤ ʠʥʪʝʨʥʝʪʦʤ, ʦʢʘʟʳ-

ʚʘʶʪʩʷ ʚ ʟʘʚʝʜʦʤʦ ʥʝʚʳʛʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠ-

ʢʘʤʠ ʠʟ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ ʧʨʠʝʤʣʝʤʦʛʦ ʢʘ-

ʯʝʩʪʚʘ ʩʚʷʟʠ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ, ʥʦ ʠ ʢʘʢ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʘʷ ʠ ʵʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

ʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʧʨʦʮʝʩʩ ʷʟʳʢʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʷʭ ʢ ʧʦʜʢʣʶʯʝʥʠʶ: ʟʘʜʝʨʞʢʘ ʤʝʥʝʝ 150 ʤʩ, ʧʦʪʝʨʷ ʧʘʢʝʪʦʚ ʤʝʥʝʝ 1%, 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʦʚʦʜʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʚʳʙʦʨʝ ʧʣʘʪʬʦʨʤʳ 

ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʨʝʰʝʥʠʷʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʘʜʘʧʪʠʚʥʳʝ ʧʨʦʪʦ-

ʢʦʣʳ, ʪʘʢʠʝ ʢʘʢ WebRTC, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦ, ʥʦ 

ʩʦʭʨʘʥʷʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʘʫʜʠʦ ï ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʷʟʳʢʦʚʦʛʦ  

ʦʙʫʯʝʥʠʷ [2]. ɺ-ʪʨʝʪʴʠʭ, ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ: ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʥʝʧʦʥʷʪʥʳʭ ʤʦ-

ʤʝʥʪʦʚ, ʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʫʜʠʦʟʘʧʠʩʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

ʠʣʠ ʚʚʦʜʠʪʴ ʢʦʨʦʪʢʠʝ ʧʘʫʟʳ ʧʦʩʣʝ ʚʘʞʥʳʭ ʨʝʧʣʠʢ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʜʝʨʞʝʢ. 

ʅʘ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʷʪʴ ʤʝʭʘʥʠʟ-

ʤʳ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS), ʧʨʠʦʨʠʪʠʟʠʨʫʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʪʨʘʬʠʢ 

(ʘʫʜʠʦ ʠ ʚʠʜʝʦ) ʥʘʜ ʬʦʥʦʚʳʤʠ ʟʘʜʘʯʘʤʠ (ʟʘʛʨʫʟʢʘ ʬʘʡʣʦʚ, ʚʝʙ-ʩʝʨʬʠʥʛ). ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʙʱʝʞʠʪʠʡ, ʙʠʙʣʠʦʪʝʢ ʠ ʜʨʫʛʠʭ ʤʝʩʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʴʶ. 
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ʆʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʦʥʣʘʡʥ-ʩʨʝʜʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘ-

ʞʝ ʧʨʠ ʥʝʠʜʝʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʝʩʣʠ ʚʥʝʩʪʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʤʝʪʦʜʠʢʫ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʘʙʠʣʴʥʦʡ, ʥʦ ʤʝʜʣʝʥʥʦʡ ʩʚʷʟʠ (ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʤʝʥʝʝ 2 

ʄʙʠʪ/ʩ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʢʣʶʯʘʪʴ ʚʠʜʝʦ ʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ, ʢʨʦʤʝ ʚʳʩʪʫʧʘʶ-

ʱʝʛʦ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʫʜʠʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʕʪʦ 

ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʧʘʢʝʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʨʘʥʝʝ ʜʝʣʠʪʴʩʷ ʩʪʘʪʠʯʥʳʤʠ ʚʠʟʫʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

(ʩʣʘʡʜʘʤʠ, ʪʝʢʩʪʘʤʠ, ʩʭʝʤʘʤʠ) ʯʝʨʝʟ ʯʘʪ ʠʣʠ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʯʪʦʙʳ ʢʦʤ-

ʧʝʥʩʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚʠʜʝʦʨʷʜʘ. 

ɽʱʸ ʦʜʠʥ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʠʸʤ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʨʝʯʝʚʳʭ ʧʘʫʟè. ɺ ʫʩʣʦʚʠ-

ʷʭ ʟʘʜʝʨʞʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʦʟʥʘʪʝʣʴʥʦ ʜʝʣʘʝʪ ʧʘʫʟʫ ʚ 1ï2 ʩʝʢʫʥʜʳ ʧʦʩʣʝ ʢʘʞ-

ʜʦʛʦ ʚʦʧʨʦʩʘ ʠʣʠ ʢʣʶʯʝʚʦʡ ʬʨʘʟʳ, ʜʘʚʘʷ ʩʪʫʜʝʥʪʘʤ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʫ ʦʪʚʝʪʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʙʠʚʘʥʠʡ, ʥʦ 

ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. ʇʦʜʦʙʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʠʩʧʳʪʳʚʘʶʱʠʤʠ ʪʨʫʜʥʦʩʪʠ ʩ 

ʚʦʩʧʨʠʷʪʠʝʤ ʫʩʪʥʦʡ ʨʝʯʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʫʙʣʠʨʦʚʘʪʴ ʚʘʞʥʳʝ ʫʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʠʩʴ-

ʤʝʥʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʚ ʯʘʪʝ. ʕʪʦ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʥʝʜʦʧʦʥʠʤʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʠʩʢʘʞʝʥʠʝʤ ʟʚʫʢʘ. ʕʪʦ ʦʩʦʙʝʥ-

ʥʦ ʚʘʞʥʦ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʟʘʜʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʪʦʯʥʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʠʥʩʪʨʫʢʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʨʦʣʝʚʳʝ ʠʛʨʳ, ʜʠʩʢʫʩʩʠʠ ʧʦ ʩʭʝʤʝ, ʘʫʜʠʦʜʠʢʪʘʥʪʳ). 

ɿʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣ-

ʞʝʥ ʦʪʢʨʳʪʦ ʦʙʩʫʞʜʘʪʴ ʩ ʛʨʫʧʧʦʡ ʚʦʟʤʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ, ʥʦʨʤʘ-

ʣʠʟʫʷ ʠʭ ʢʘʢ ʯʘʩʪʴ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʘ, ʘ ʥʝ ʢʘʢ ʣʠʯʥʫʶ ʥʝʫʜʘʯʫ ʩʪʫʜʝʥʪʘ. ʌʨʘʟʳ 

ʚʨʦʜʝ çɽʩʣʠ ʚʳ ʥʝ ʨʘʩʩʣʳʰʘʣʠ ï ʥʘʧʠʰʠʪʝ ʚ ʯʘʪ ñʧʦʚʪʦʨʠʪʝ, ʧʦʞʘʣʫʡʩʪʘòè ʠʣʠ 

çʅʝ ʧʝʨʝʞʠʚʘʡʪʝ, ʝʩʣʠ ʟʚʫʢ ʧʨʝʨʚʘʣʩʷ ï ʤʳ ʧʦʚʪʦʨʠʤ ʬʨʘʟʫè ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʦʟʜʘʶʪ ʙʝʟʦʧʘʩʥʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʩʨʝʜʫ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢ-

ʪʫʘʣʴʥʦ ʚ ʨʘʤʢʘʭ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ, 

ʛʜʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ. 

ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʟʦʥʳ ʠ ʫʩʣʦʚʠʷ ʜʦʤʘʰʥʝʛʦ ʦʙʫʯʝ-

ʥʠʷ. ʉʪʫʜʝʥʪ, ʧʦʜʢʣʶʯʘʶʱʠʡʩʷ ʩ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʯʝʨʝʟ ʦʙʱʝʩʪʚʝʥʥʳʡ 

Wi-Fi ʚ ʢʘʬʝ, ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʪʦʪ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʩ ʥʦʫʪʙʫʢʘ ʚ 

ʪʠʭʦʡ ʢʦʤʥʘʪʝ ʩ ʦʧʪʦʚʦʣʦʢʥʦʤ. ɻʠʙʢʦʩʪʴ ʚ ʦʮʝʥʢʝ ʫʯʘʩʪʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʦʨʤʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʘʫʜʠʦʟʘʧʠʩʴ ʚʤʝʩʪʦ 

ʞʠʚʦʛʦ ʚʳʩʪʫʧʣʝʥʠʷ) ʠ ʚʥʠʤʘʥʠʝ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʧʦʟʚʦ-

ʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬ-

ʨʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ 

ʥʝʡʪʨʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʬʦʥʦʤ ʠ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ 

ʥʘ ʣʠʥʛʚʦʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʊʦʣʴʢʦ ʧʨʠ ʦʩʦʟʥʘʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʠ-

ʯʝʩʢʠʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʥʣʘʡʥ-

ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʮʝʥʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʬʦʨʤʫ ʦʩʚʦʝ-

ʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʀɿʋʏɽʅʀʗ ʀʅʆʉʊʈɸʅʅʆɻʆ ʗɿʓʂɸ  

ʇʆʉʈɽɼʉʊɺʆʄ ʎʀʌʈʆɺʓʍ ʀʅʉʊʈʋʄɽʅʊʆɺ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʱʘʷ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʦʡ ʪʝʥʜʝʥ-

ʮʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʠ ʘʢʪʫʘʣʴʥʦ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳ-

ʢʦʚ, ʛʜʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ.  ɺ ʢʦʥʪʝʢʩʪʝ ʦʩʚʦʝʥʠʷ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʙʘʨʴʝʨʳ, ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘ-

ʮʠʶ, ʦʪʢʨʳʪʴ ʜʦʩʪʫʧ ʢ ʤʥʦʛʦʷʟʳʯʥʦʤʫ ʤʝʜʠʘʢʦʥʪʝʥʪʫ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ 

ʫʧʨʘʞʥʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ ʯʝʨʝʟ 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʨʝʜʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʢʘʢ ʬʘʢʪʦʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, 

ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʦʜʝʣʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʩʤʦʪʨ ʪʨʘʜʠʮʠʦʥ-

ʥʭr ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ. ʕʪʦ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʩ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʥ-

ʣʘʡʥ-ʧʣʘʪʬʦʨʤ, ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʤʫʣʷʪʦʨʦʚ, ʯʘʪ-ʙʦʪʦʚ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʠʚʥʳʭ ʩʠ-

ʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1, 2] ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦ-

ʚʳʝ ʩʨʝʜʩʪʚʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʧʦ ʠʭ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʥʘʟʥʘʯʝ-

ʥʠʶ. 

ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ Zoom, Google Meet, Yandex Telemost ʠ Discord, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʚʦʩʩʦʟʜʘʪʴ ʬʦʨʤʘʪ ʦʯʥʦʛʦ ʦʙʱʝʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʨʦ-

ʚʦʜʠʪʴ ʨʘʟʛʦʚʦʨʥʳʝ ʧʨʘʢʪʠʢʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʠ ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʜʩʪʨʘʠʚʘʪʴ ʫʯʝʙʥʳʡ ʢʦʥʪʝʥʪ 

ʧʦʜ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʪʝʤʧ ʫʩʚʦʝʥʠʷ ʠ ʠʥʪʝʨʝʩʳ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʕʪʦ 
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ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ ʛʨʫʧʧ ʠʣʠ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ 

ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ. ʊʘʢ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʙʠʨʘʪʴ 

ʪʝʢʩʪʳ ʠ ʫʧʨʘʞʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʠ ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʛʨʝʩʩ. 

ʇʣʘʪʬʦʨʤʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ (Duolingo, Babbel, Busuu) 

ʧʨʝʜʣʘʛʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ çʦʪ ʧʨʦʩʪʦʛʦ 

ʢ ʩʣʦʞʥʦʤʫè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ, ʙʳʩʪʨʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʦʩʚʦʝʥʠʶ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 

 ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʧʨʝʜʣʘʛʘʶʪ ʫʯʘʱʠʤʩʷ ʚʳʧʦʣʥʷʪʴ 

ʟʘʜʘʥʠʷ, ʥʘʢʘʧʣʠʚʘʪʴ ʙʘʣʣʳ ʠ ʧʦʣʫʯʘʪʴ ʧʨʠʟʳ. ʂ ʧʨʠʤʝʨʫ, ʟʘ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣ-

ʥʝʥʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʙʦʥʫʩʳ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʥʘ ʜʦʩʪʫʧ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠʣʠ ʦʙ-

ʱʝʥʠʝ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʝʪ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʤʦʣʦʜʝʞʴ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʧʨʠʚʳʯʥʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝ-

ʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʄʝʭʘʥʠʢʘ ʧʦʚʪʦʨʝʥʠʷ, ʩʠʩʪʝʤʘ ʥʘʛʨʘʜ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʮʝʣʠ 

ʬʦʨʤʠʨʫʶʪ ʫʩʪʦʡʯʠʚʫʶ ʧʨʠʚʳʯʢʫ ʢ ʨʝʛʫʣʷʨʥʳʤ ʟʘʥʷʪʠʷʤ. 

ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠʣʦʞʝʥʠʝ LingQ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʣʘʛʘʝʪ ʦʙʰʠʨʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʘʫʪʝʥʪʠʯʥʳʭ ʪʝʢʩʪʦʚ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʟʚʫʯ-

ʢʦʡ, ʬʫʥʢʮʠʝʡ ʙʳʩʪʨʦʛʦ ʧʝʨʝʚʦʜʘ ʥʝʟʥʘʢʦʤʳʭ ʩʣʦʚ ʠ ʧʦʚʪʦʨʝʥʠʝʤ ʠʟʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʝ ʨʝʩʫʨʩʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘ-

ʧʘʩʘ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʯʪʝʥʠʷ ʠ ʘʫʜʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʛʨʫʞʝʥʠʷ ʚ 

ʨʝʘʣʴʥʫʶ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ. ʆʧʪʠʤʠʟʘʮʠʶ ʘʫʜʠʪʠʚʥʳʭ ʠ ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʳʭ 

ʥʘʚʳʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ YouGlish, ʧʦʟʚʦʣʷʶʱʝʡ 

ʥʘʭʦʜʠʪʴ ʧʨʠʤʝʨʳ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ ʠʟ ʪʳʩʷʯ ʚʠʜʝʦʨʦʣʠʢʦʚ ʩ 

ʩʫʙʪʠʪʨʘʤʠ. 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʫʯʸʪʘ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʝ ʦʪʨʘ-

ʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʟʘʤʝʥʠʪʴ ʫʯʝʙʥʠʢ ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦ-

ʞʝʥʠʝʤ, ʚʘʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʫʩʠʣʠʚʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʘ ʥʝ ʧʦʜʤʝʥʷʣʠ ʠʭ. 
  

ʊʘʙʣʠʮʘ 1 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ: ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʠʨʫ-

ʶʪʩʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʪʝʤʧʫ ʫʯʝʥʠʢʘ, ʝʛʦ 

ʫʨʦʚʥʶ ʟʥʘʥʠʡ ʠ ʧʨʦʙʝʣʘʤ, ʧʨʝʜʣʘʛʘʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʟʘʜʘʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʷ. ʕʪʦ ʨʝʘʣʠʟʫʝʪ 

ʧʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʅʝʨʘʚʥʳʡ ʜʦʩʪʫʧ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʮʠʬ-

ʨʦʚʳʤ ʥʘʚʳʢʘʤ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ. 

ʇʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʠ: ʛʝʡʤʠ-

ʬʠʮʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʠʤʫʣʠʨʫʶʪ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʬʦʨʤʘʪ ʜʝʣʘʝʪ 

ʆʙʝʩʮʝʥʠʚʘʥʠʝ ʞʠʚʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʙʱʝʥʠʷ. ʋʚʣʝʯʝʥʠʝ ʪʝʢʩʪʦʚʳʤʠ ʯʘʪʘ-

ʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʧʨʘʢ-



254 

ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘ-

ʫʯʠʚʘʥʠʝʤ ʧʦ ʫʯʝʙʥʠʢʫ. 

ʪʠʢʠ ʩʧʦʥʪʘʥʥʦʡ ʫʩʪʥʦʡ ʨʝʯʠ ʠ ʥʝʚʝʨ-

ʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ: ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʧʨʦʠʩ-

ʭʦʜʠʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ ʩ ʧʦ-

ʤʦʱʴʶ ʩʤʘʨʪʬʦʥʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ. ʕʪʦ ʩʥʠʤʘʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʜʝʣʘ-

ʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʦ-

ʣʝʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʇʦʚʝʨʭʥʦʩʪʥʦʩʪʴ ʟʥʘʥʠʡ. ʉʪʨʝʤʣʝʥʠʝ 

ʧʨʦʡʪʠ ʫʨʦʚʝʥʴ ʠ ʧʦʣʫʯʠʪʴ ʥʘʛʨʘʜʫ 

ʤʦʞʝʪ ʧʦʜʤʝʥʷʪʴ ʩʦʙʦʡ ʮʝʣʴ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʷʟʳʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʦʥ-

ʪʝʢʩʪʘ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʛʦ ʦʧʳʪʘ: ʩʦʯʝʪʘʥʠʝ 

ʘʫʜʠʦ, ʚʠʜʝʦ, ʪʝʢʩʪʘ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʟʘʜʝʡʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʚʦʩʧʨʠʷʪʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʣʫʯʰʝʤʫ ʫʩʚʦʝ-

ʥʠʶ. 

ʆʰʠʙʢʠ ʘʣʛʦʨʠʪʤʦʚ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʧʨʦʚʝʨʢʠ ʛʨʘʤʤʘ-

ʪʠʢʠ ʥʝ ʠʜʝʘʣʴʥʳ ʠ ʤʦʛʫʪ ʚʳʜʘʚʘʪʴ ʥʝ-

ʢʦʨʨʝʢʪʥʳʝ ʚʘʨʠʘʥʪʳ, ʪʨʝʙʫʶʱʠʝ ʧʨʦ-

ʚʝʨʢʠ. 

ʅʝʤʝʜʣʝʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ: ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠ-

ʣʦʞʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʛʥʦʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ 

ʫʧʨʘʞʥʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʠʩʧʨʘʚ-

ʣʷʪʴ ʦʰʠʙʢʠ ʠ ʟʘʢʨʝʧʣʷʪʴ ʧʨʘʚʠʣʴʥʳʝ ʤʦʜʝʣʠ. 

ɺʦʧʨʦʩʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʄʥʦʛʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʩʦʙʠʨʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʯʪʦ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ 

ʧʨʠʚʘʪʥʦʩʪʠ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʝʨʫʪ ʥʘ ʩʝʙʷ 

ʬʫʥʢʮʠʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʟʘʧʦʤʠʥʘʥʠʝ, ʪʨʝʥʠʨʦʚʢʘ) ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʘʫʪʝʥʪʠʯʥʦʡ ʧʨʘʢʪʠʢʠ, ʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʨʘʟ-

ʚʠʪʠʠ ʩʣʦʞʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʊʘʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʩʪʘ-

ʥʦʚʠʪʩʷ ʢʣʶʯʦʤ ʢ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʚʣʘʜʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ 

ʷʟʳʢʦʤ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʤʝʰʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʛʨʠʨʫʝʪ ʩʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ ʮʠʬʨʦʚʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠ-

ʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʚʳʛʦʜʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʅʘ ʵʪʘʧʝ ʦʟʥʘʢʦʤ-

ʣʝʥʠʷ ʠ ʪʨʝʥʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʚʦʜʘ ʥʦʚʦʡ ʣʝʢʩʠʢʠ, ʦʪʨʘ-

ʙʦʪʢʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʘʫʜʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, Quizlet ʜʣʷ ʟʘ-

ʧʦʤʠʥʘʥʠʷ ʩʣʦʚ, ʧʦʜʢʘʩʪʳ ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ). ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʘ ʵʪʘʧʝ 

ʧʨʘʢʪʠʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʯʠ ʚʢʣʶʯʘʶʪ ʞʠʚʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʩ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʤ ʠ ʦʜʥʦʛʨʫʧʧʥʠʢʘʤʠ, ʦʙʩʫʞʜʝʥʠʝ ʩʣʦʞʥʳʭ ʪʝʤ, ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʘʚ-

ʣʝʥʥʫʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʇʨʝʧʦʜʘ-

ʚʘʪʝʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʷ, ʘ ʩʪʘʥʦʚʠʪʩʷ ʢʫʨʘʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʚʳʙʨʘʪʴ ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ, ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʠ ʦʨʛʘʥʠʟʫʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʧʨʘʢʪʠʢʫ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʮʠʬʨʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦ-

ʛʦ ʷʟʳʢʘ. ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʜʦʩʪʫʧʥʦʩʪʴ (ʦʙʫʯʝʥʠʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ 

ʣʶʙʦʤ ʤʝʩʪʝ), ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ (ʘʜʘʧʪʘʮʠʷ ʧʦʜ ʥʫʞʜʳ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ), ʤʦʪʠʚʘʮʠʷ (ʟʘ ʩʯʸʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʛʝʡʤʠʬʠʢʘʮʠʠ) ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʴ 

(ʧʦʛʨʫʞʝʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʝʘʣʴʥʳʡ ʷʟʳʢʦʚʦʡ ʢʦʥʪʝʢʩʪ). ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦ-
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ʮʝʩʩʘ ʦʚʣʘʜʝʥʠʷ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʦʯʝʪʘʶʱʝʝ ʚ ʩʝʙʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʮʠʬʨʦ-

ʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʛʦ ʷʟʳʢʦʚʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ, 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 
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ʣʠʯʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʥʝʨʘʮʠʝʡ ʪʝʢʩʪʦʚ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢʦʤ, ʤʥʦʛʦʷʟʳʯʥʳʤ ʧʝʨʝʚʦʜʦʤ ʠ ʜʨ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʧʨʘʚʣʷʪʴ-

ʩʷ ʩ ʧʦʜʦʙʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʠ ʟʘʜʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʚʩʝ ʦʥʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʧʦ 

ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʨʝʩʫʨʩʘʤ, ʧʦʵʪʦʤʫ 

ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. ʎʝʣʴ ʥʘʩʪʦʷ-

ʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝ-

ʣʝʡ ʠ ʚʳʷʚʣʝʥʠʠ ʠʭ ʦʧʪʠʤʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨ (ʩ ʫʯʸʪʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦ-

ʩʪʘʪʢʦʚ) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʂʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LLM, ʫʯʠʪʳʚʘ-

ʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨ ʤʦʜʝʣʝʡ, ʘ 

ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʩʢʦʨʦʩʪʴ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ 

ʨʝʘʣʠʟʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʠ ʩʚʦʡʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʜʦʚʣʝʪʚʦ-

ʨʸʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʉʘʤʘʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ï ʘʨʭʠʪʝʢʪʫʨʘ 

Transformers [1]. ʆʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʤʦʥʦʣʠʪʥʦʡ ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ: 

ʥʘ ʦʩʥʦʚʝ ʵʥʢʦʜʝʨʘ (Encoder models), ʥʘ ʦʩʥʦʚʝ ʜʝʢʦʜʝʨʘ (Decoder models), ʥʘ 

ʦʩʥʦʚʝ ʵʥʢʦʜʝʨʘ-ʜʝʢʦʜʝʨʘ (Sequence-to-sequence models) [2]. 

ɸʨʭʠʪʝʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʢʦʜʠʨʦʚʱʠʢ (Encoder models), 

ʧʦʜʭʦʜʠʪ ʣʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʟʘʜʘʯʘʤʠ ʧʦʥʠʤʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʠʩʢʘ 

ʥʘ ʦʩʥʦʚʝ ʚʦʧʨʦʩʦʚ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʤʝʥʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʦʪʚʝʯʘʝʪ ʤʝʭʘʥʠʟʤ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʗʨ-

ʢʠʤ ʧʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ BERT. 
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ɸʨʭʠʪʝʢʪʫʨʘ, ʧʨʠʤʝʥʷʶʱʘʷ ʪʦʣʴʢʦ ʜʝʢʦʜʝʨ (Decoder models), ʭʦʨʦʰʦ ʧʦʜ-

ʭʦʜʠʪ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʦʚ, ʧʦʥʠʤʘʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠ ʩʚʷʟʥʦʩʪʠ ï ʵʪʦ ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʟʘ ʩʯʸʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ 

ʪʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨʳ ʤʦʜʝʣʴ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʢʩʪ ʠʩʭʦʜʷ ʠʟ ʢʦʥʪʝʢʩʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʢʦʜʠʨʦʚʱʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝ-

ʨʘʮʠʠ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʣʫʯʠʪʩʷ ʙʝʩʩʚʷʟʥʳʡ ʪʝʢʩʪ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʵʥʢʦʜʝʨʘ-ʜʝʢʦʜʝʨʘ ʷʚʣʷʝʪʩʷ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʡ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʘʨʭʠʪʝʢʪʫʨ.  

ɺ ʮʝʣʦʤ ʧʦʷʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ Transformers ʩʪʘʣʦ ʥʘʩʪʦʷʱʠʤ ʧʨʦʨʳʚʦʤ 

ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP), ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʩʣʦʞʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ (ʢʚʘʜʨʘʪʠʯʥʘʷ ʩʣʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ) ʠ ʩʣʦʞʥʦʩʪʠ ʧʘ-

ʤʷʪʠ. 

ɸʨʭʠʪʝʢʪʫʨʘ RWKV (Receptance-Weighted Key-Value), ʚʳʧʫʱʝʥʥʘʷ ʚ 2023 

ʛʦʜʫ, ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʤʝʱʝʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ Transformers ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʝʢʫʨ-

ʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (RNN). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʘ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʩʣʦʞ-

ʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʫ RNN ʚ ʦʪʣʠʯʠʝ ʦʪ Transformers ʩʣʦʞʥʦʩʪʴ ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʣʠʥʝʡʥʦ. ʊʘʢʞʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʠ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʫ RWKV ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʨʷʜʳ ʦʩʪʘʪʦʯʥʳʭ ʙʣʦʢʦʚ, ʚ ʢʘʞ-

ʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜʙʣʦʢʠ ʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʥʘʣʴʥʦʛʦ ʤʠʢʰʠʨʦʚʘʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ, ʧʦʣʫʯʘʝʪʩʷ ʨʝʢʫʨʨʝʥʪ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʫʶ ʫʞʝ ʨʝʘʣʠʟʫʶʪ ʧʦʜʙʣʦʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʢʦʥ-

ʪʝʢʩʪ ʧʨʠ ʟʘʧʨʦʩʘʭ. 

ɹʦʣʴʰʘʷ ʤʦʜʝʣʴ RWKV ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ ʟʘ ʩʯʸʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠ-

ʚʘʝʤʦʝ ʥʘ ʚʳʚʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʘʨʭʠʪʝʢʪʫʨʘ RWKV ʟʘʤʝʪʥʦ ʩʦʢʨʘʱʘʝʪ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʧʘʤʷʪʠ, ʜʝʣʘʷ ʤʦʜʝʣʴ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘ ʧʨʦʮʝʩʩʦʨʘʭ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ ʠʣʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭ, ʘ  

ʥʝ ʥʘ ʜʦʨʦʛʦʩʪʦʷʱʝʤ ʠʣʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʠ [3]. 

ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ Mamba, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʜʨʫʛʦʤ ʧʦʜʭʦʜʝ (StateSpaceModel), ʙʦʣʝʝ ʨʘʥʥʝʤ, ʯʝʤ Transformers [4]. ʇʦʜʭʦʜ 

SSM ʚ ʧʨʦʰʣʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣ Transformers, ʦʩʦʙʝʥʥʦ ʚ ʟʘʜʘʯʘʭ ʦʙʨʘ-

ʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʅʦ ʧʨʦʨʳʚ ʘʨʭʠʪʝʢʪʫʨʳ Mamba ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦ-

ʜʠʬʠʢʘʮʠʠ, ʩʜʝʣʘʚʰʝʡ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʜʠʥʘʤʠʯʥʳʤʠ, ʘ ʥʝ ʩʪʘʪʠʯʥʳʤʠ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩʦ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. Mamba ʢʘʢ ʠ 

RWKV ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʩʣʦʞʥʦʩʪʴ, ʯʪʦ ʪʘʢʞʝ ʨʝʰʘʝʪ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ 

ʘʨʭʠʪʝʢʪʫʨʳ Transformers.  

ʉ ʫʯʸʪʦʤ ʚʩʝʭ ʦʪʣʠʯʠʡ, ʜʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ Transformers. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ ʦʜʥʫ ʠʟ ʘʨʭʠʪʝʢʪʫʨ, ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʥʘ 

ʜʨʫʛʫʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʧʦʜ ʟʘʜʘʯʫ. ʇʦ ʩʫʪʠ, 

ʚʩʝ ʵʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪʦʣʴʢʦ Mamba ʠʩ-

ʧʦʣʴʟʫʝʪ ʙʣʦʢʠ SSM, ʘ ʥʝ ʙʣʦʢʠ ʩʘʤʦʚʥʠʤʘʥʠʷ. 
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ɸʨʭʠʪʝʢʪʫʨʘ Mamba ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ. ʊʘʢ ʢʘʢ ʵʪʦ ʠʟʥʘʯʘʣʴ-

ʥʦ ʨʝʢʫʨʨʝʥʪʥʘʷ ʤʦʜʝʣʴ, ʫ ʥʝʸ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʚʳʚʦʜ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʝʪ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨ Transformers, RWKV ʠ Mamba ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʨʝʰʝʥʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʰʝʩʪʴ ʢʨʠʪʝʨʠʝʚ: ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʠʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʧʘʨʘʣʣʝʣʠʟʤ ʦʙʫʯʝʥʠʷ, 

ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ɼʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʶʪ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʘʨʭʠʪʝʢʪʫʨ, ʘ ʪʘʢʞʝ ʧʦʟʚʦ-

ʣʷʶʪ ʩʜʝʣʘʪʴ ʚʟʚʝʰʝʥʥʳʡ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨʳ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʨʭʠʪʝʢʪʫʨ LLM  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Transformers 

(Decoder) 

Transformers 

(Encoder) 

RWKV  Mamba 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʩʣʦʞʥʦʩʪʴ 

O(nĮ) O(nĮ) O(n) O(n) 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʣʠʥʥʦʛʦ ʢʦʥ-

ʪʝʢʩʪʘ 

ʅʠʟʢʘʷ ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʇʘʨʘʣʣʝʣʠʟʤ 

ʦʙʫʯʝʥʠʷ 

ɺʳʩʦʢʠʡ ɺʳʩʦʢʠʡ ʉʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʉʢʦʨʦʩʪʴ ʚʳʚʦʜʘ ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ 

ʇʦʪʨʝʙʣʝʥʠʝ ʧʘ-

ʤʷʪʠ 

ɺʳʩʦʢʦʝ ɺʳʩʦʢʦʝ ʅʠʟʢʦʝ ʅʠʟʢʦʝ 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ɻʝʥʝʨʘʮʠʷ ʇʦʥʠʤʘʥʠʝ ɻʝʥʝʨʘʮʠʷ ʋʥʠʚʝʨʩʘʣʴʥʘʷ 

 

ʇʝʨʚʳʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦ-

ʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʦʪ ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ [5]. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʟʘ-

ʚʠʩʠʪ ʦʪ ʦʙʲʸʤʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠ ʨʘʟʤʝʨʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʚ ʜʘʥʥʦʤ ʩʨʘʚʥʝʥʠʠ ʙʦʣʴʰʝ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʣʦʞʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʘ, ʘ ʦʙʲʸʤ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ. ʂʨʠʪʝʨʠʡ ʚʣʠʷʝʪ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ ʨʘʙʦʪʳ ʧʨʦʜʫʢʪʘ: ʩʪʦʠʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʢʦʨʦʩʪʴ ʦʙʫ-

ʯʝʥʠʷ. 

ɺʪʦʨʦʡ ʢʨʠʪʝʨʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʠʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʦʮʝʥʠʚʘʝʪ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʟʘʧʦʤʠʥʘʪʴ ʢʦʥʪʝʢʩʪ ʠ ʚʳʜʝʣʷʪʴ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʠʟ 

ʜʣʠʥʥʦʛʦ ʟʘʧʨʦʩʘ ï ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʘʢʪʫʘʣʴʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʦʙʱʝʥʠʠ ʩ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʦʜʥʫ ʠʟ ʘʨʭʠʪʝʢʪʫʨ. 

ʊʨʝʪʠʡ ʢʨʠʪʝʨʠʡ, ʧʘʨʘʣʣʝʣʠʟʤ ʦʙʫʯʝʥʠʷ, ʦʮʝʥʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝ-

ʥʠʷ ʤʦʜʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ (GPU) ʠ ʪʝʥʟʦʨʥʦʛʦ (TPU) ʧʨʦ-

ʮʝʩʩʦʨʦʚ, ʪʦ ʝʩʪʴ GPU/TPU ʢʣʘʩʪʝʨʦʚ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʫʯʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ. ɹʦʣʝʝ ʥʦʚʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʦʚ, ʠ ʧʨʠ ʵʪʦʤ ʩʦ-

ʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʘʨʭʠʪʝʢʪʫʨʘ RWKV ʫʩʪʫʧʘʝʪ Mamba, ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʧʨʠ-

ʯʠʥʝ ʛʠʙʨʠʜʥʦʩʪʠ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ Transformers. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ Mamba ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠʟ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ. ɸʨʭʠʪʝʢʪʫʨʘ Transformers ʩʚʦʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʣʴʥʦ 
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ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʜʥʘʢʦ ʦʥʘ ʚʳʠʛʨʳʚʘʝʪ ʚ ʦʙʫʯʘʝʤʦʩʪʠ ʠ ʥʘʣʠʯʠʠ 

ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʵʢʦʩʠʩʪʝʤʳ. 
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ɺʃʀʗʅʀɽ ʉʀʅʊɸʂʉʀʉɸ ʀ ʃʆɻʀʂʀ ʗɿʓʂʆɺ ʇʈʆɻʈɸʄʄʀʈʆɺɸ-

ʅʀʗ (ʅɸ ʇʈʀʄɽʈɽ C#) ʅɸ ʆʉɺʆɽʅʀɽ ɸʅɻʃʀʁʉʂʆʁ ɻʈɸʄʄɸʊʀ-

ʂʀ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʠʥʪʝʟʦʤ ʮʠʬʨʦʚʳʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺʣʘʜʝ-

ʥʠʝ ʥʘʚʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʟʥʘʥʠʝʤ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʬʦʨʤʠʨʫʝʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ IT-ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʛʣʦʙʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʨʳʥʢʝ ʪʨʫʜʘ. ʇʦʠʩʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʟʚʘʥʥʳʭ 

ʦʙʝʩʧʝʯʠʪʴ ʠʩʢʦʤʳʡ ʥʘʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʵʪʘʧʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʧʨʠʦʙʨʝʪʘʝʤʳʭ 

ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ C#), ʥʘ ʨʘʟʚʠʪʠʝ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʢʘʢʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʟʥʘʥʥʦ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʷʟʳʢʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʦʧʠʩʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʠʟʫʯʝʥʠʷ ʩʠʥʪʘʢʩʠʩʘ ʠ ʣʦʛʠʢʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʥʘ ʫʩʚʦʝ-

ʥʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʦʩʣʝʜʫʶ-

ʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʦʟʥʘʯʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʣʣʝʣʠ ʤʝʞʜʫ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʚ C# ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

2. ɺʳʷʚʠʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʣʝʛʯʘʶʱʠʝ ʧʝʨʝʥʦʩ ʣʦʛʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ ʠʟ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʣʠʥʛʚʠʩʪʠʢʫ.  

3. ʆʙʦʩʥʦʚʘʪʴ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʷʟʳ-

ʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ 

https://huggingface.co/learn/llm-course/chapter1/6
https://vitalflux.com/
https://vitalflux.com/transformer-architecture-types-explained-with-examples/#Encoder-only_Transformer_Architecture
https://vitalflux.com/transformer-architecture-types-explained-with-examples/#Encoder-only_Transformer_Architecture
https://wiki.rwkv.com/basic/architecture.html#rwkv-architecture-features
https://github.com/state-spaces/mamba
https://www.yuripetrov.ru/edu/python/ch_06_01.html
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ʩʨʘʚʥʠʪʝʣʴʥʦ-ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʷʟʳʢʘ C# ʠ 

ʛʨʘʤʤʘʪʠʢʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [1], ʤʝʪʘʷʟʳʢʦʚʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʦ ʷʟʳʢʝ ʢʘʢ ʩʠʩʪʝʤʝ, ʧʦʥʠʤʘʥʠʝ ʝʛʦ ʧʨʘʚʠʣ ʠ ʩʪʨʫʢʪʫʨ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʝʤʦʤʫ ʥʝ ʧʨʦʩʪʦ ʟʘʫʯʠʚʘʪʴ, ʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦʩʦʟʥʘʥʥʦ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʯʠʪʘʝʪʩʷ ʦʜ-

ʥʦʡ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʳʭ ʟʘʜʘʯ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ. 

ʀʟʫʯʝʥʠʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ C#, ʪʨʝʙʫʝʪ ʦʪ ʦʙʫʯʘʶ-

ʱʝʛʦʩʷ ʩʭʦʞʠʭ ʤʝʪʘʷʟʳʢʦʚʳʭ ʥʘʚʳʢʦʚ: ʧʦʥʠʤʘʥʠʷ ʩʪʨʦʛʠʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ, ʠʝʨʘʨʭʠʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʣʦʛʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʘʥʜ ʠ ʦʧʝʨʘʪʦʨʦʚ.  

ɸʥʘʣʠʟ [2] ʚʳʷʚʠʣ ʨʷʜ ʧʨʷʤʳʭ ʧʘʨʘʣʣʝʣʝʡ, ʦʙʣʝʛʯʘʶʱʠʭ ʧʦʥʠʤʘʥʠʝ 

ʛʨʘʤʤʘʪʠʢʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʚʝʪʚʣʝʥʠʷ ʚ C#, ʪʘʢʠʝ ʢʘʢ if-else ʠ switch-case, ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʪ ʩʪʨʦʛʫʶ ʣʦʛʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʩʣʦʚʠʝʤ ʠ ʚʳʧʦʣʥʷʝʤʳʤ ʜʝʡ-

ʩʪʚʠʝʤ. ʕʪʘ ʞʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʫʩʣʦʚʥʳʭ ʧʨʝʜʣʦ-

ʞʝʥʠʡ (Conditionals) ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʅʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʘ if (x > 0) { y = 

10; }ʥʘʧʨʷʤʫʶʩʦʧʦʩʪʘʚʠʤʘʩʛʨʘʤʤʘʪʠʯʝʩʢʠʤʧʨʘʚʠʣʦʤʜʣʷ Conditional I: If the 

weather is fine, we will go for a walk. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʝʘʣʠʩʪʠʯʥʦʝ ʫʩʣʦʚʠʝ ʚ 

ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʙʫʜʫʱʝʤ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʢʦʜ 

ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʪʠʥʥʦʩʪʠ ʫʩʣʦʚʠʷ, ʧʦʤʦʛʘʝʪ ʦʩʦʟʥʘʪʴ, ʧʦʯʝʤʫ ʚ ʘʥ-

ʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʧʦʜʦʙʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʠʜʦ-

ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ, ʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʦʜʩʪʘʥʦʚʢʘ ʙʫʜʫʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʚ ʦʙʝ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʎʠʢʣʳ for, while ʠ do-while ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘʛʣʷʜʥʦ ʤʦʜʝʣʠʨʫʶʪ 

ʠʜʝʶ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʠʣʠ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʚʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ. ʕʪʘ ʢʦʥ-

ʮʝʧʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʠʜʦ-ʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʘʥʛʣʠʡʩʢʦʛʦ 

ʛʣʘʛʦʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʨʝʤʸʥ ʛʨʫʧʧʳ Continuous ʠ Perfect. ʊʘʢ, ʮʠʢʣ while 

(isReading) { page++; } ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʙʣʠʟʦʢ ʢ ʧʨʝʜʣʦʞʝʥʠʶ I 

wasreadingwhenhecalled, ʛʜʝ ʜʝʡʩʪʚʠʝ wasreading ʧʦʜʯʸʨʢʠʚʘʝʪ ʧʨʦʮʝʩʩ, ʜʣʠʚ-

ʰʠʡʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚ ʧʨʦʰʣʦʤ. ɸʥʘʣʦʛʠʯʥʦ, ʮʠʢʣ for, ʚʳʧʦʣʥʷʶ-

ʱʠʡʩʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʧʦʤʦʛʘʝʪ ʫʷʩʥʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʪʠʧʘ I 

havevisitedthismuseumthreetimes, ʛʜʝ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʪʦʨʷʶʱʝ-

ʛʦʩʷ ʜʝʡʩʪʚʠʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ. 

ɺ C# ʦʙʲʷʚʣʝʥʠʝ ʤʝʪʦʜʘ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ: 

publicvoidCalculateSum(int a, int b). ʕʪʘ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʤʦʜʠʬʠʢʘʪʦʨ 

ʜʦʩʪʫʧʘ, ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʤʷ ʤʝʪʦʜʘ ʠ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʫʯʘʝʪ ʢ ʩʦ-

ʙʣʶʜʝʥʠʶ ʞʸʩʪʢʦʛʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ. ɼʘʥʥʳʡ ʥʘʚʳʢ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ 

ʧʦʥʠʤʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʧʦ-

ʚʝʩʪʚʦʚʘʪʝʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ: Subject + Verb + Object (SVO). ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʘʢʪʠʢʘ ʚʳʟʦʚʘ ʤʝʪʦʜʘ ʩ ʧʝʨʝʜʘʯʝʡ ʘʨʛʫʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ CalculateSum(5, 10), 

ʧʦʤʦʛʘʝʪ ʫʩʚʦʠʪʴ ʠ ʩʪʨʫʢʪʫʨʫ ʘʥʛʣʠʡʩʢʦʛʦ ʚʦʧʨʦʩʘ, ʛʜʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʛʣʘ-

ʛʦʣ do ʩʪʘʚʠʪʩʷ ʧʝʨʝʜ ʧʦʜʣʝʞʘʱʠʤ, ʢʘʢ ʙʫʜʪʦ ʵʪʦ ʚʳʟʦʚ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʟʘ-

ʧʫʩʢʘʝʪ ʜʝʡʩʪʚʠʝ: Do you speak English? 
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ʗʟʳʢ C# ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ 

ʷʚʥʦʛʦ ʦʙʲʷʚʣʝʥʠʷ ʪʠʧʘ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ: intnumber, stringtext, boolisTrue. 

ʕʪʘ ʧʨʘʢʪʠʢʘ ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢ ʯʸʪʢʦʡ ʢʘʪʝʛʦʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʆʙʫʯʘʶʱʠʡʩʷ ʥʘʯʠ-

ʥʘʝʪ ʠʥʪʫʠʪʠʚʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ, ʯʪʦ ʩʣʦʚʦ, ʚʳʧʦʣʥʷʶʱʝʝ ʨʦʣʴ ʧʦʜʣʝʞʘʱʝʛʦ, 

ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ çʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝè, ʩʢʘʟʫʝʤʦʝ ï çʛʣʘʛʦʣè, ʘ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ï çʧʨʠʣʘʛʘʪʝʣʴʥʦʝè. ʇʦʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʧʳʪʢʘ ʧʨʠʩʚʦʠʪʴ ʩʪʨʦʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (int x = "hello";) ʚʳʟʦʚʝʪ ʦʰʠʙʢʫ, ʪʘʢ ʞʝ 

ʧʦʤʦʛʘʝʪ ʦʩʦʟʥʘʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʨʝʯʠʷ 

ʚʤʝʩʪʦ ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ (He looks happily ʚʤʝʩʪʦ He looks happy). 

ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ 

ʩʪʨʫʢʪʫʨ: ʮʠʢʣʳ ʚʥʫʪʨʠ ʫʩʣʦʚʠʡ, ʫʩʣʦʚʠʷ ʚʥʫʪʨʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʙʲʷʚʣʝʥʳ ʚʥʫʪʨʠ ʢʣʘʩʩʦʚ. ʕʪʘ ʧʨʘʢʪʠʢʘ ʬʦʨʤʠʨʫʝʪ ʢʦʛʥʠʪʠʚʥʫʶ 

ʛʠʙʢʦʩʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɼʘʥʥʳʡ ʥʘʚʳʢ ʥʝʟʘʤʝʥʠʤ 

ʧʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʦʧʦʜʯʠʥʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʆʙʫʯʘʶ-

ʱʝʤʫʩʷ ʧʨʦʱʝ ʚʦʩʧʨʠʥʷʪʴ, ʯʪʦ ʧʨʠʜʘʪʦʯʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ which I bought 

yesterday ʷʚʣʷʝʪʩʷ ʚʣʦʞʝʥʥʳʤ ʢʦʥʩʪʨʫʢʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ 

the book ʚ ʛʣʘʚʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ The book is interesting, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʙʣʦʢ 

ʢʦʜʘ ʚʣʦʞʝʥ ʚ ʜʨʫʛʦʡ ʙʣʦʢ. ʇʦʥʠʤʘʥʠʝ ʫʨʦʚʥʝʡ ʚʣʦʞʝʥʥʦʩʪʠ ʚ ʢʦʜʝ ʧʦʤʦʛʘʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʩʣʦʞʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ C# ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʦʱʥʦʛʦ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʪʨʝʥʘʞʸʨʘ, ʨʘʟʚʠʚʘʶʱʝʛʦ ʩʪʨʫʢʪʫʨʥʦʝ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʠ ʘʙ-

ʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ. ʕʪʦ ʤʳʰʣʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʷʤʫʶ ʧʨʦʝʮʠʨʫʝʪʩʷ 

ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʩʪʨʦʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʆʙʫʯʘʶʱʠʡʩʷ, ʦʩʚʦʠʚʰʠʡ ʣʦʛʠʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʯʠʥʘʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʛʨʘʤʤʘʪʠʢʫ ʥʝ ʢʘʢ ʥʘʙʦʨ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʨʘʚʠʣ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʫʯʠʚʘʥʠʷ, 

ʘ ʢʘʢ ʩʪʨʦʡʥʫʶ, ʣʦʛʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩ ʯʸʪʢʠʤʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʤʠ ʩʚʷʟʷ-

ʤʠ ʠ ʠʝʨʘʨʭʠʝʡ. 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʠ ʣʦʛʠʢʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ 

C#) ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʷʟʳʢʦʚʦʡ ʢʦʤʧʝ-

ʪʝʥʮʠʠ. ʕʪʦ ʚʣʠʷʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʥʘʚʳʢʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʦʥʠʤʘʥʠʷ ʠʝʨʘʨʭʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʩʣʦʚʥʳʭ ʩʚʷʟʝʡ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛ-

ʯʘʝʪ ʦʩʚʦʝʥʠʝ ʩʣʦʞʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʪʝʤ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʯʝʙʥʳʭ 

ʢʫʨʩʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʧʨʝʧʦʜʘʚʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦ-

ʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʨʘʚʯʝʥʢʦ ʄ.ɸ. ʇʦʥʷʪʠʝ ʤʝʪʘʷʟʳʢʘ: ʦʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʈ. ʗʢʦʙʩʦʥʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ 
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ʩʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ. 2024. ˉ4. URL: https://cyberleninka.ru/article/n/ponyatie-metayazyka-ot-lingvisticheskogo-

naslediya-r-yakobsona-k-sovremennym-nauchnym-praktikam (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.09.2025). 

2. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʷʟʳʢʫ C#. Microsoft Learn. URL: https://learn.microsoft.com/ru-

ru/dotnet/csharp/language-reference/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.09.2025). 
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ʅ.ɺ. ʄʘʢʝʨʦʚʘ, ʢ.ʧ.ʥ.; ɽ.ɸ. ʈʦʤʘʥʦʚʘ, ʩʪʫʜ., ʖ.ɼ. ʄʘʨʘʢʫʣʠʥʘ, ʩʪʫʜ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈʋʉʉʂʆʗɿʓʏʅʓʍ 

ʀ ɸʅɻʃʆʗɿʓʏʅʓʍ ʇʈʆʄʇʊʆɺ ɼʃʗ ɻɽʅɽʈɸʎʀʀ ʂʆɼɸ ʉ ʀʉ-

ʇʆʃʔɿʆɺɸʅʀɽʄ ɹʆʃʔʐʀʍ ʗɿʓʂʆɺʓʍ ʄʆɼɽʃɽʁ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ (LLM), ʪʘʢʠʝ ʢʘʢ GPT-4, 

Gemini ʠ ʜʨʫʛʠʝ, ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʨʘʙʦʪʯʠʢʘ. ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʪʠʤʠ ʤʦʜʝʣʷʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʤʧʪ-ʠʥʞʠʥʠʨʠʥʛ ï ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦ-

ʚʝʜʝʥʠʝʤ ʛʝʥʝʨʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) [1]. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʫʢʦʚʦʜʩʪʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʤ 

ʩʝʛʤʝʥʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʦʜʝʣʷʤʠ ʥʘ ʩʚʦʸʤ ʨʦʜʥʦʤ ʷʟʳʢʝ. 

ʀʟ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʚʦʟʥʠʢʘʝʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ: ʥʘʩʢʦʣʴʢʦ ʷʟʳʢ ʟʘʧʨʦʩʘ 

ʚʣʠ̫ʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʦʡ ʪʦʯʥʦʡ ʩʬʝʨʝ, 

ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ? ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʭ ʚʳʙʦʨʦʤ, ʪʘʢ ʢʘʢ ʥʘ ʥʸʤ ʦʧʠʩʘʥʘ ʦʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʦʜʥʘʢʦ ʵʪʘ ʛʠʧʦʪʝʟʘ ʪʨʝʙʫʝʪ ʵʤʧʠ-

ʨʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʧʨʦʤʧʪʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ɺʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʥʘʙʦʨʦʤ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʭ ʧʨʦʤʧʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ. 

2. ʇʦʜʙʦʨ ʥʘʙʦʨʘ ʪʠʧʦʚʳʭ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

3. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ LLM (GPT-4) ʠ ʦʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʝʪʨʠʢʘʤ. 

4. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʬʦʨʤʫʣʠ-

ʨʦʚʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʛʨʫʧʧʘ ʛʠʧʦʪʝʟ, ʧʦʜʣʝʞʘʱʠʭ ʧʨʦʚʝʨʢʝ, ʘ ʠʤʝʥʥʦ:  

- H1 (ʆʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ): ʘʥʛʣʦʷʟʳʯʥʳʝ ʟʘʧʨʦʩʳ ʧʨʠʚʦʜʷʪ ʢ ʛʝʥʝʨʘʮʠʠ 

ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʢʦʨʨʝʢʪʥʦʛʦ ʠ ʠʜʠʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʫʩʩʢʦʷʟʳʯʥʳʤʠ; 

- H2: ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʧʨʦʤʧʪʘʤʠ, ʥʘʧʠ-

ʩʘʥʥʳʤʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʠʪʝʨʘʮʠʡ ʠ ʫʪʦʯʥʝʥʠʡ; 

- H3: ʨʘʟʨʳʚ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥ ʜʣʷ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʠ ʫʩʠʣʠ-

ʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʯʘʪ-ʙʦʪ ChatGPT ʩ ʛʝʥʝʨʘʪʠʚ-

ʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ OpenAi. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʠʬʠʢʘʮʠʷ GPT-4o mini, ʦʨʠʝʥʪʠʨʦ-
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ʚʘʥʥʘʷ ʥʘ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʜ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. ʇʦ-

ʚʝʜʝʥʠʝ ʵʪʦʡ ʚʝʨʩʠʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ GPT-4, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʳ ʥʘ ʚʩʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʠ. 

2. ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ 

 ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʦʪʨʘʞʘʶʱʠʭ 

ʪʠʧʦʚʳʝ ʩʮʝʥʘʨʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ [2]: 

ɿʘʜʘʯʘ 1. ʈʝʘʣʠʟʘʮʠʷ ʙʘʟʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ) 

ʎʝʣʴʶ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʳʝ ʘʣʛʦ-

ʨʠʪʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʚʢʣʶʯʘʷ ʦʙʨʘʙʦʪʢʫ ʛʨʘʥʠʯʥʳʭ ʩʣʫʯʘʝʚ, ʘ ʢʦʥʢʨʝʪʥʦ, ʨʝʘʣʠ-

ʟʘʮʠʷ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ, ʷʚʣʷʝʪʩʷ ʣʠ ʯʠʩʣʦ ʯʸʪʥʳʤ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʢʪʥʦʩʪʴ (ʧʨʘʚʠʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʯʠʩʝʣ: ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʭ ʠ ʥʫʣʷ), ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʧʦʜʭʦʜʘ), ʯʠʪʘʝʤʦʩʪʴ ʠ ʣʘʢʦʥʠʯʥʦʩʪʴ. 

ʇʨʦʤʧʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ: çWrite a Python function named is even(number) that 

takes an integer and returns True if the number is even, False otherwise. Handle all edge 

cases including negative numbers and zero. Use the most efficient approach. è 

ʇʨʦʤʧʪ ʥʘ ʨʫʩʩʢʦʤ: çʅʘʧʠʰʠ ʬʫʥʢʮʠʶ ʥʘ Python ʩ ʥʘʟʚʘʥʠʝʤ 

is_even(number), ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʮʝʣʦʝ ʯʠʩʣʦ ʠ ʚʦʟʚʨʘʱʘʝʪ True, ʝʩʣʠ ʯʠʩʣʦ 

ʯʸʪʥʦʝ, ʠ False ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʋʯʪʠ ʚʩʝ ʛʨʘʥʠʯʥʳʝ ʩʣʫʯʘʠ, ʚʢʣʶʯʘʷ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ ʯʠʩʣʘ ʠ ʥʦʣʴ. ʀʩʧʦʣʴʟʫʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ.è 

ɿʘʜʘʯʘ 2. ʈʘʙʦʪʘ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ) 

ʅʝʦʙʭʦʜʠʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʨʘʙʦʪʘʪʴ ʩ I/O ʦʧʝʨʘʮʠʷʤʠ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʦʰʠʙʦʢ. ʂʦʥʢʨʝʪʥʦʝ ʟʘʜʘʥʠʝ: ʯʪʝʥʠʝ CSV-ʬʘʡʣʘ, ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ 

ʧʦ ʫʩʣʦʚʠʶ ʠ ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʘ ʚ ʥʦʚʳʡ ʬʘʡʣ. ʂʦʜ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴ ʢʦʨʨʝʢʪʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠʩʢʣʶʯʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʬʘʡʣʘ, ʦʰʠʙʢʠ ʜʦʩʪʫʧʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʨʦʤʧʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ: çWrite a Python function filter_high_scores(input_file, 

output_file) that reads a CSV with columns 'name','score', filters rows with score > 80, 

and writes to new file. Handle file not found, permission errors, and invalid data excep-

tions. Use csv module. è 

ʇʨʦʤʧʪ ʥʘ ʨʫʩʩʢʦʤ: çʅʘʧʠʰʠ ʬʫʥʢʮʠʶ filter_high_scores(input_file, out-

put_file), ʢʦʪʦʨʘʷ ʯʠʪʘʝʪ CSV ʩ ʢʦʣʦʥʢʘʤʠ 'name','score', ʬʠʣʴʪʨʫʝʪ ʩʪʨʦʢʠ ʩ score > 

80 ʠ ʟʘʧʠʩʳʚʘʝʪ ʚ ʥʦʚʳʡ ʬʘʡʣ. ʆʙʨʘʙʦʪʘʡ ʠʩʢʣʶʯʝʥʠʷ: ʬʘʡʣ ʥʝ ʥʘʡʜʝʥ, ʦʰʠʙʢʠ 

ʜʦʩʪʫʧʘ, ʥʝʚʝʨʥʳʝ ʜʘʥʥʳʝ. ʀʩʧʦʣʴʟʫʡ ʤʦʜʫʣʴ csv.è 

ɿʘʜʘʯʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʆʆʇ-ʩʪʨʫʢʪʫʨ (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ) 

ʆʮʝʥʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʘ 

ʠʤʝʥʥʦ, ʩʦʟʜʘʥʠʝ ʢʣʘʩʩʘ BankAccount ʩ ʤʝʪʦʜʘʤʠ ʜʝʧʦʟʠʪʘ, ʩʥʷʪʠʷ ʩʨʝʜʩʪʚ ʠ ʧʨʦ-

ʚʝʨʢʠ ʙʘʣʘʥʩʘ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ: ʠʥʢʘʧʩʫʣʷʮʠʡ ʜʘʥʥʳʭ, ʚʘʣʠʜʘʮʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʠ ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʇʨʦʤʧʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ: çCreate a Python class BankAccount with private balance 

attribute. Implement init(initial_balance), deposit(amount), withdraw(amount), 

get_balance(). Withdraw should raise ValueError for negative amounts or overdraft. De-

posit should validate positive amounts. Make it thread-safe using threading.Lock.è 

ʇʨʦʤʧʪ ʥʘ ʨʫʩʩʢʦʤ: "ʉʦʟʜʘʡ ʢʣʘʩʩ BankAccount ʥʘ Python ʩ ʧʨʠʚʘʪʥʳʤ ʘʪʨʠ-

ʙʫʪʦʤ balance. ʈʝʘʣʠʟʫʡ init(initial_balance), deposit(amount), withdraw(amount), 
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get_balance(). Withdraw ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ValueError ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʫʤʤʝ ʠʣʠ 

ʧʝʨʝʨʘʩʭʦʜʝ. Deposit ʜʦʣʞʝʥ ʧʨʦʚʝʨʷʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʴ ʩʫʤʤʳ. ʉʜʝʣʘʡ ʢʣʘʩʩ ʧʦ-

ʪʦʢʦʙʝʟʦʧʘʩʥʳʤ ʯʝʨʝʟ threading.Lock." 

3. ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʧʪʦʚ 

 ɼʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʘʨʳ 

ʧʨʦʤʧʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʇʨʦʮʝʩʩ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʣ: 

 - ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʥʦʛʦ ʘʥʛʣʦʷʟʳʯʥʦʛʦ ʧʨʦʤʧʪʘ ʩ ʷʚʥʳʤ ʫʢʘʟʘʥʠʝʤ ʮʝʣʝʚʦʛʦ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʦʯʥʦʡ ʩʠʛʥʘʪʫʨʳ ʢʣʘʩʩʘ/ʤʝʪʦʜʘ, ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʨʘʙʦʪʢʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫ-

ʘʮʠʡ; 

 - ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʝʨʝʚʦʜ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ; 

 - ʚʘʣʠʜʘʮʠʶ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʨʦʚʝʨʢʫ ʧʘʨ ʟʘʧʨʦʩʦʚ ʥʘ ʧʨʝʜ-

ʤʝʪ ʩʦʭʨʘʥʝʥʠʷ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʣʥʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʪʩʫʪ-

ʩʪʚʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ. 

4. ʇʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʐʘʛ 1. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʝʩʩʠʠ. ʉʦʟʜʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʤʧʪʘ ʥʦʚʦʡ chat-

ʩʝʩʩʠʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʐʘʛ 2. ʇʝʨʚʠʯʥʘʷ ʛʝʥʝʨʘʮʠʷ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʦʪʧʨʘʚʢʠ ʟʘʧʨʦʩʘ ʠ ʬʠʢʩʘʮʠʠ 

ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʤʦʜʝʣʠ ʚʤʝʩʪʝ ʩ ʚʨʝʤʝʥʝʤ ʛʝʥʝʨʘʮʠʠ (ʤʩ).  

ʐʘʛ 3 ɺʝʨʠʬʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʛʝʥʝ-

ʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ unit-ʪʝʩʪʦʚ, ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ-

ʪʦʨʘ ʢʦʜʘ (pylint/flake8 ʜʣʷ Python) ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʩʪʠʣʶ (PEP 8) [3]. 

ʐʘʛ 4. ʀʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʫʣʫʯʰʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʫʪʦʯʥʝ-

ʥʠʷ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʢ: 

- ʧʝʨʚʘʷ ʠʪʝʨʘʮʠʷ: çʆʙʥʘʨʫʞʝʥʘ ʦʰʠʙʢʘ ʧʨʠ [ʢʦʥʢʨʝʪʥʳʡ ʪʝʩʪ]. ʀʩʧʨʘʚʴ 

ʢʦʜ.è 

- ʚʪʦʨʘʷ ʠʪʝʨʘʮʠʷ: çʂʦʜ ʚʩʸ ʝʱʸ ʥʝ ʧʨʦʭʦʜʠʪ ʪʝʩʪ [ʢʦʥʢʨʝʪʥʳʡ ʪʝʩʪ]. ʇʨʦʘʥʘ-

ʣʠʟʠʨʫʡ ʠ ʠʩʧʨʘʚʴ.è 

- ʧʦʩʣʝʜʫʶʱʠʝ ʠʪʝʨʘʮʠʠ: ʫʪʦʯʥʷʶʱʠʝ ʚʦʧʨʦʩʳ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ ʫʩʧʝʰʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʚʩʝʭ ʪʝʩʪʦʚ, 

ʜʦʩʪʠʞʝʥʠʠ ʣʠʤʠʪʘ ʚ 5 ʠʪʝʨʘʮʠʡ ʠʣʠ ʧʦʣʫʯʝʥʠʠ ʷʚʥʦ ʥʝʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʢʦʜʘ. 

5. ʉʠʩʪʝʤʘ ʤʝʪʨʠʢ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 

ʇʨʠʚʝʜʝʤ ʩʧʠʩʦʢ ʯʠʩʣʝʥʥʳʭ ʤʝʨ (ʠʣʠ ʞʝ ʤʝʪʨʠʢʠ), ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ: 

ʄʝʪʨʠʢʘ 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʢʪʥʦʩʪʴ. 

ʈʘʩʯʸʪ ʢʦʨʨʝʢʪʥʦʩʪʠ (0 ï 100%, ʛʜʝ 100% ï ʧʦʣʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʚʩʝʭ ʪʝʩʪʦʚ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 
ʄʝʪʨʠʢʘ 2. ʀʜʠʦʤʘʪʠʯʥʦʩʪʴ ʢʦʜʘ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ ʦʮʝʥʢʠ: 

5 ʙʘʣʣʦʚ: ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ; 
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4 ʙʘʣʣʘ: ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʘʥʜʘʨʪʦʚ; 

3 ʙʘʣʣʘ: ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ; 

1 ʙʘʣʣʘ: ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʪʠʣʝʚʳʭ ʥʦʨʤ; 

1 ʙʘʣʣ: ʢʦʜ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʠʦʤʘʤ ʷʟʳʢʘ. 

ʄʝʪʨʠʢʘ 3. ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ 

ʋʯʠʪʳʚʘʝʪʩʷ ʧʦʜʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʫʪʦʯʥʷʶʱʠʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣ-

ʥʦʩʪʴʶ ʨʘʙʦʯʝʛʦ ʨʝʰʝʥʠʷ. 

ʄʝʪʨʠʢʘ 4. ɺʨʝʤʷ ʦʪʢʣʠʢʘ 

ʇʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʘ (ʤʩ) ʧʦ ʚʩʝʤ ʠʪʝ-

ʨʘʮʠʷʤʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩʝʪʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʨʦʠʟ-

ʚʦʜʠʤʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʫʩʩʢʦʷʟʳʯ-

ʥʳʭ ʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʧʨʦʤʧʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ: 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʥʥʳʭ ʛʠʧʦʪʝʟ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ ʟʘʜʘʯʘʤ ʠ 

ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠ ʘʥʛʣʦʷʟʳʯ-

ʥʳʭ ʧʨʦʤʧʪʦʚ 
ʄʝʪʨʠʢʘ/ʫʩʣʦʚʠʝ ɸʥʛʣʠʡʩʢʠʝ ʧʨʦʤʧʪʳ ʈʫʩʩʢʠʝ ʧʨʦʤʧʪʳ ʈʘʟʥʠʮʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʢʪ-

ʥʦʩʪʴ (ʩʨʝʜʥʠʡ %) 

96,7 % 88,3 % 8,4 % 

¶ ɿʘʜʘʯʘ 1 100 % 100 % 0 % 

¶ ɿʘʜʘʯʘ 2 95 % 85 % 10 % 

¶ ɿʘʜʘʯʘ 3 95 % 80 % 15 % 

ʀʜʠʦʤʘʪʠʯʥʦʩʪʴ (ʩʨʝʜʥʠʡ 

ʙʘʣʣ) 

4,7 ʠʟ 5 4,1 ʠʟ 5 0,6 

ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ (ʩʨʝʜ-

ʥʝʝ) 

1,4 2,3 0,9 

ɺʨʝʤʷ ʛʝʥʝʨʘʮʠʠ (ʩʨʝʜʥʝʝ, 

ʩʝʢ) 

15,2 16,8 1,6 

 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʛʠʧʦʪʝʟʘʤ: 

- H1 (ʆʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ): ʧʦʜʪʚʝʨʞʜʝʥʘ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʘʥʛʣʦʷʟʳʯʥʳʭ 

ʧʨʦʤʧʪʦʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʢʪʥʦʩʪʴ: ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ 8.4% ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʟʘʜʘ-

ʯʘʤ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʡ ʨʘʟʨʳʚ ʧʨʦʷʚʠʣʩʷ ʚ ɿʘʜʘʯʝ 3 (ʆʆʇ), ʛʜʝ ʨʫʩʩʢʦʷʟʳʯʥʳʝ 

ʧʨʦʤʧʪʳ ʯʘʩʪʦ ʧʨʠʚʦʜʠʣʠ ʢ ʦʰʠʙʢʘʤ ʠʥʢʘʧʩʫʣʷʮʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʘʣʠʜʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ (ʜʦʧʫʱʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʫʤʤ ʧʨʠ ʩʥʷʪʠʠ ʩʨʝʜʩʪʚ). 

ʀʜʠʦʤʘʪʠʯʥʦʩʪʴ: ʢʦʜ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʧʦ ʘʥʛʣʠʡʩʢʠʤ ʧʨʦʤʧʪʘʤ, ʙʳʣ ʙʣʠʞʝ 

ʢ ʩʪʘʥʜʘʨʪʘʤ PEP 8. ɼʣʷ ʨʫʩʩʢʠʭ ʧʨʦʤʧʪʦʚ ʯʘʱʝ ʥʘʙʣʶʜʘʣʠʩʴ ʦʪʢʣʦʥʝʥʠʷ: ʥʝʩʦ-

ʙʣʶʜʝʥʠʝ (ʥʘʧʨʠʤʝʨ, proverka_chetnosti ʚʤʝʩʪʦ is_even ʚ Python), ʠʟʙʳʪʦʯʥʳʝ 

ʢʦʤʤʝʥʪʘʨʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʢʦʜʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʯʠʪʘʝʤʦʩʪʴ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʦʤʘʥʜʳ. 
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- H2: ʧʦʜʪʚʝʨʞʜʝʥʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ ʩ ʨʫʩʩʢʦʷʟʳʯʥʳʤʠ ʧʨʦʤʧʪʘʤʠ ʚ ʩʨʝʜʥʝʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʥʘ 64% ʙʦʣʴʰʝ 

ʫʪʦʯʥʷʶʱʠʭ ʟʘʧʨʦʩʦʚ. 

- H3: ʧʦʜʪʚʝʨʞʜʝʥʘ, ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

ɿʘʜʘʯʘ 1 (ʅʠʟʢʘʷ ʩʣʦʞʥʦʩʪʴ): ʦʙʘ ʪʠʧʘ ʟʘʧʨʦʩʦʚ ʧʦʢʘʟʘʣʠ 100% ʨʝʟʫʣʴʪʘʪ. 

ʇʨʦʩʪʦʪʘ ʘʣʛʦʨʠʪʤʘ (ʧʨʦʚʝʨʢʘ ʥʘ ʯʸʪʥʦʩʪʴ) ʥʝ ʦʩʪʘʚʠʣʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʩʝʤʘʥʪʠ-

ʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʝʨʝʚʦʜʘ. 

ɿʘʜʘʯʘ 2 (ʉʨʝʜʥʷʷ ʩʣʦʞʥʦʩʪʴ): ʧʦʷʚʠʣʩʷ ʟʘʤʝʪʥʳʡ ʨʘʟʨʳʚ ʚ 10% ʚ ʧʦʣʴʟʫ ʘʥ-

ʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʈʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʠ ʠʩʢʣʶʯʝʥʠʷʤʠ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʦʥʠ-

ʤʘʥʠʷ ʢʦʥʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʣʫʯʰʝ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ. 

ɿʘʜʘʯʘ 3 (ɺʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ): ʨʘʟʨʳʚ ʜʦʩʪʠʛ 15%. ʂʦʥʮʝʧʮʠʠ ʆʆʇ (ʠʥʢʘʧ-

ʩʫʣʷʮʠʷ, ʚʘʣʠʜʘʮʠʷ) ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʝʤʘʥʪʠʢʠ, ʠ ʨʫʩʩʢʦʷʟʳʯʥʳʝ 

ʟʘʧʨʦʩʳ ʯʘʱʝ ʧʨʠʚʦʜʠʣʠ ʢ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʩ ʧʫʙʣʠʯʥʳʤʠ ʧʦʣʷʤʠ ʠʣʠ ʙʝʟ ʧʨʦʚʝ-

ʨʦʢ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʚʝʜʸʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʜʪʚʝʨʜʠʣ 

ʚʩʝ ʪʨʠ ʚʳʜʚʠʥʫʪʳʝ ʛʠʧʦʪʝʟʳ. ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʦʩʪʘʸʪʩʷ ʙʝʩʩʧʦʨʥʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʚʳʙʦʨʦʤ ʜʣʷ ʧʨʦʤʧʪ-ʠʥʞʠʥʠʨʠʥʛʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʢʦʨʨʝʢʪʥʦʩʪʴ, ʠʜʠʦʤʘʪʠʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʷʚʣʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ ʪʨʝ-

ʥʠʨʦʚʦʯʥʦʛʦ ʢʦʨʧʫʩʘ LargeLanguageModels, ʢʦʪʦʨʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʠʪ ʠʟ 

ʘʥʛʣʦʷʟʳʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʢʨʳʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʘʥʛʣʠʡʩʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʪʝʨʤʠʥʘʤʠ ʠ ʢʦʜʦʤ ʦʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʝ. 

ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʦʩʪʳʭ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʨʫʩʩʢʠʡ 

ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʘʪʦʯʥʳʤ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʣʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʝ ʚʣʘʜʝʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʤ 

ʘʥʛʣʠʡʩʢʠʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ. 

ʈʝʢʦʤʝʥʜʘʮʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʜʘ ʩʣʝʜʫʝʪ ʬʦʨʤʫ-

ʣʠʨʦʚʘʪʴ ʧʨʦʤʧʪʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʦʯʥʦʩʪʠ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʪʘʢ ʢʘʢ ʜʣʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ (ʆʆʇ, ʢʦʥʢʫʨʝʥʪʥʦʩʪʴ) ʵʪʦ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʦ. ʈʫʩʩʢʦʷʟʳʯʥʳʝ ʧʨʦʤʧʪʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʛʦʪʦʚʥʦ-

ʩʪʠ ʢ ʥʝʩʢʦʣʴʢʠʤ ʠʪʝʨʘʮʠʷʤ ʫʪʦʯʥʝʥʠʡ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɸʅɻʃʀʁʉʂʀʁ ʗɿʓʂ ʂɸʂ ʆʉʅʆɺɸ ʂʆʄʄʋʅʀʂɸʎʀʀ ʇʈʀ ʈɸɹʆʊɽ 

ʅɸɼ ʉʆɺʄɽʉʊʅʓʄʀ ʇʈʆɽʂʊɸʄʀ ɺ ʀʊ-ʉʌɽʈɽ  
 

ɺ ʵʧʦʭʫ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) 

ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʀʊ-ʫʩʣʫʛ ʚʩʸ ʯʘʱʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʦʤʘʥʜʘʤʠ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʥʛʣʠʡʩʢʠʡ ʫʪʚʝʨʜʠʣʩʷ ʢʘʢ ʷʟʳʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʩʥʦʚʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʜʝʷʤʠ ʠ ʦʧʳʪʦʤ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʢʦʤ-

ʤʫʥʠʢʘʪʠʚʥʳʝ ʙʘʨʴʝʨʳ ʧʨʦʜʦʣʞʘʶʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʨʴʸʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʀʊ-ʧʨʦʝʢʪʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʧʝʪʝʥ-

ʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʣʝʥʛʘ, ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʦʩʦʙʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʜʦʧʦʥʠʤʘʥʠʷʤ, ʟʘʜʝʨʞʢʘʤ ʚ ʨʘʙʦʪʝ, 

ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʭʦʨʦʰʝʝ ʚʣʘʜʝʥʠʝ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʭʥʠʯʝʩʢʠʤ, ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʥʘʡʤʘ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʤʧʘ-

ʥʠʶ. 

ʈʘʩʰʠʨʝʥʠʝ ʀʊ-ʠʥʜʫʩʪʨʠʠ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʤʘʥʜ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɸʫʪʩʦʨʩʠʥʛ, ʦʬʬʰʦʨʠʥʛ ʠ 

ʩʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʮʝʥʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʣʠ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ. ɺ ʵʪʦʡ 

ʩʨʝʜʝ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʛʦ: 

- ʜʦʩʪʫʧ ʢ ʟʥʘʥʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʠ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʩʪʘʥʜʘʨʪʦʚ, ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʦʚ ʚ ʀʊ-ʩʬʝʨʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ); 

- ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ (ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʪʝʩʪʠʨʦʚʱʠʢʘʤʠ, ʤʝʥʝʜʞʝʨʘʤʠ 

ʧʨʦʝʢʪʦʚ ʠ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ); 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ (ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʜʣʷ ʚʝʜʝʥʠʷ ʜʝʣʦʚʦʡ ʧʝʨʝʧʠʩʢʠ, ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ, ʫʯʘʩʪʠʷ ʚ ʢʦʥʬʝ-

ʨʝʥʮʠʷʭ ʠ ʧʝʨʝʛʦʚʦʨʘʭ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʣʠʝʥʪʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ). 

ɼʘʞʝ ʩʠʥʪʘʢʩʠʩ ʙʦʣʴʰʠʥʩʪʚʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʘʥ-

ʛʣʠʡʩʢʦʡ ʣʝʢʩʠʢʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʥʥʦ ʜʘʥʥʦʛʦ 

ʷʟʳʢʘ ʜʣʷ ʩʠʥʪʘʢʩʠʩʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʥʛʣʠʡʩʢʠʝ 

ʩʣʦʚʘ ʥʝʠʟʤʝʥʷʝʤʳ (ʯʪʦ ʫʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʩʣʦʚ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). ʊʦ ʞʝ ʩʘʤʦʝ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʥʘʧʨʠʤʝʨ, ʦ ʨʫʩʩʢʠʭ ʩʣʦʚʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʩʪʘʚʢʠ, ʩʫʬʬʠʢʩʳ, ʦʢʦʥʯʘʥʠʷ, ʟʘ 

ʩʯʸʪ ʯʝʛʦ ʩʣʦʚʘ ʠʟʤʝʥʷʶʪʩʷ, ʘ ʩʪʘʪʠʯʥʳʤ ʦʩʪʘʸʪʩʷ ʣʠʰʴ ʢʦʨʝʥʴ. ʇʦʵʪʦʤʫ ʫʯʠ-
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ʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʞʜʘʷ ʢʦʤʘʥʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ï ʟʥʘ-

ʢʦʚ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʠʤʝʥʥʦ ʵʪʦʪ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʟʚʝʥʦʤ ʜʣʷ ʥʘʧʠʩʘ-

ʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʬʨʘʟʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʳ [1]. 

ʇʦʤʠʤʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʦʣʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çsoft skillsè ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʀʊ-ʩʬʝʨʝ ʫʩʧʝʰʥʳʡ 

ʧʨʦʛʨʘʤʤʠʩʪ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ, ʫʤʝʶʱʠʡ ʧʠʩʘʪʴ ʢʦʜ, ʥʦ ʠ ʫʯʘʩʪʥʠʢ ʢʦ-

ʤʘʥʜʳ, ʩʧʦʩʦʙʥʳʡ ʵʬʬʝʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ, ʧʦʥʠʤʘʪʴ ʟʘʜʘʯʠ ʟʘʢʘʟʯʠʢʘ ʠ ʘʨʛʫ-

ʤʝʥʪʠʨʦʚʘʥʥʦ ʦʪʩʪʘʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ. ɺʣʘʜʝʥʠʝ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʵʪʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʜʝʣʘʷ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʪʨʫʜʘ [2]. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʌʦʨʫʤʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢʠʝ ʢʘʢ StackOverflow, 

GitHub, ʘ ʪʘʢʞʝ ʦʬʠʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʙʣʦʛʠ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ (Microsoft, 

Google, Oracle) ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʠʩʪ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʘʥʛʣʠʡʩʢʠʤ ʦʢʘʟʳʚʘʝʪ-

ʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʛʨʘʥʠ-

ʯʝʥʥʳʤ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʟʥʘʯʠʤʦʩʪʠ ʘʥʛʣʠʡʩʢʦʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʯʘʩʪʠʝ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʚ ʧʨʦʝʢʪʘʭ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ (open-source). ɹʦʣʴʰʠʥʩʪʚʦ 

ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ, ʙʫʜʴ ʪʦ ʷʜʨʦ Linux, ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ Python ʠʣʠ ʧʦʧʫʣʷʨʥʳʝ 

JavaScript-ʬʨʝʡʤʚʦʨʢʠ ʚʝʜʫʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɺʩʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʤ-

ʤʝʥʪʘʨʠʠ ʚ ʢʦʜʝ, ʦʙʩʫʞʜʝʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʦʪʯʸʪʳ ʦʙ ʦʰʠʙʢʘʭ ʦʬʦʨʤʣʷʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʠʩʪ ʥʝ ʚʣʘʜʝʝʪ ʷʟʳʢʦʤ, ʦʥ ʦʢʘʟʳ-

ʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʣʠʰʘʷ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʦʩʠʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ. 

ɽʱʸ ʦʜʥʘ ʘʢʪʫʘʣʴʥʘʷ ʩʬʝʨʘ ï ʨʘʙʦʪʘ ʚ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʷʭ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ, ʥʘʧʨʠʤʝʨ, Agile ʠʣʠ Scrum. ɺ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʢʦʤʘʥʜʘʭ, ʛʜʝ ʩʦ-

ʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʯʘʩʦʚʳʭ ʧʦʷʩʘʭ, ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʝʞʝʜʥʝʚʥʳʭ ʨʝʪʨʦʩʧʝʢ-

ʪʠʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʧʨʠʥʪʦʚ. ɹʝʟ ʚʣʘʜʝʥʠʷ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ ʩʧʝʮʠʘ-

ʣʠʩʪ ʥʝ ʩʤʦʞʝʪ ʧʦʣʥʦʮʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʩʫʞʜʝʥʠʷʭ, ʯʪʦ ʩʥʠʟʠʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ ʠ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠʤʝʝʪ ʚ ʩʬʝʨʝ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʛʨʦʟʘʭ, ʫʷʟʚʠʤʦʩʪʷʭ ʠ ʩʧʦʩʦʙʘʭ ʟʘʱʠʪʳ 

ʧʫʙʣʠʢʫʝʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɿʘʜʝʨʞʢʘ ʚ ʧʝʨʝʚʦʜʝ ʤʦʞʝʪ ʩʪʦʠʪʴ ʢʦʤʧʘʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʸ ʜʘʥʥʳʭ ʠ ʨʝʩʫʨʩʦʚ. ʊʘʢ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʨʷʤʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʘʥʛʣʦʷʟʳʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʠ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ: ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʫʙʣʠʢʫʝʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɼʣʷ ʧʨʦʛʨʘʤ-

ʤʠʩʪʘ, ʞʝʣʘʶʱʝʛʦ ʙʳʪʴ ʚ ʢʫʨʩʝ ʥʦʚʝʡʰʠʭ ʪʝʥʜʝʥʮʠʡ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʯʠʪʘʪʴ ʘʥʛʣʦʷʟʳʯʥʳʝ ʪʝʢʩʪʳ ʚ ʦʨʠʛʠʥʘʣʝ. ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʚ ʵʪʦʤ 
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ʩʣʫʯʘʝ ʥʝ ʚʩʝʛʜʘ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʝʨʝʜʘʯʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʯʘʩʪʦ ʠʩ-

ʢʘʞʘʝʪ ʩʤʳʩʣ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʚʢʣʶʯʘʶʪ ʠʟʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʦʜ-

ʛʦʪʦʚʢʠ ʙʫʜʫɦ ʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʩʪʘʥʦʚʠʪʩʷ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʂʦʛʜʘ ʩʦ-

ʪʨʫʜʥʠʢʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ, ʩʦʟʜʘʸʪʩʷ ʝʜʠʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʥʷʪʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʢʦʥʬʣʠʢʪʦʚ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʤʧʘʥʠʡ, ʛʜʝ ʤʥʦʛʠʝ 

ʧʨʦʮʝʩʩʳ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪʩʷ ʠ ʫʥʠʬʠʮʠʨʫʶʪʩʷ, ʥʘʣʠʯʠʝ ʦʙʱʝʛʦ ʷʟʳʢʘ ʢʦʤʤʫ-

ʥʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʢʘʨʴʝʨʥʦʤʫ ʨʦʩʪʫ. ɺʣʘʜʝʥʠʝ ʠʤ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʫ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʩʪʘʞʠʨʦʚʢʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʘʭ, ʜʦʩʪʫʧ ʢ ʢʦʪʦ-

ʨʳʤ ʯʘʩʪʦ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʷʟʳʢʦʚʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʚʘʢʘʥʩʠʷʭ ʢʨʫʧʥʳʭ ʀʊ-ʢʦʤʧʘʥʠʡ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʪʨʝʙʦʚʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʟʥʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʫʨʦʚʥʝ ʥʝ ʥʠʞʝ 

intermediate ʠʣʠ upper-intermediate. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʦʥʠʤʘʪʴ ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʪ-

ʯʸʪʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʤʦʛʘʝʪ ʨʘʩʰʠʨʷʪʴ ʢʨʫʛʦʟʦʨ ʠ ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʛʠʙʢʦʩʪʴ ʤʳʰʣʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʳʰʣʝʥʠʷ ʠ 

ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ. ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʀʊ ʵʪʦ 

ʢʨʘʡʥʝ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʳ ʨʝʜʢʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʨʘʤʢʘʤʠ 

ʦʜʥʦʡ ʩʪʨʘʥʳ ʠ ʪʨʝʙʫʶʪ ʫʯʸʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʯʪʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʣʶʯ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʢʘʨʴʝʨʥʦʤʫ ʨʦʩʪʫ. ɽʛʦ ʨʦʣʴ ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʘʭ ʪʨʫʜʥʦ ʧʝ-

ʨʝʦʮʝʥʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʲʝʜʠʥʷʝʪ ʣʶʜʝʡ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞ-

ʥʳʤ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠ-

ʪʠʷ ʀʊ-ʠʥʜʫʩʪʨʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʙʫʜʝʪ ʪʦʣʴʢʦ 

ʫʩʠʣʠʚʘʪʴʩʷ, ʘ ʝʛʦ ʚʣʘʜʝʥʠʝ ʩʪʘʥʝʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʫʩʧʝʰʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʫʜʫʱʝʛʦ. 
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ʅ.ɺ. ʄʘʢʝʨʦʚʘ, ʢ.ʧ.ʥ.; ɸ.ɽ. ʊʠʤʦʬʝʝʚ, ʩʪʫʜ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʇʈʆɺɽʈʂɸ ʇʀʉʔʄɽʅʅʓʍ ʈɸɹʆʊ ʅɸ 

ʀʅʆʉʊʈɸʅʅʆʄ ʗɿʓʂɽ: ɺʆɿʄʆɾʅʆʉʊʀ ʀ ʆɻʈɸʅʀʏɽʅʀʗ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʫʱʠʤ ʚʣʠʷʥʠʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʠʩʪʝʤʫ ʠʥʦʷʟʳʯʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʀʥʪʝʥʩʠʚʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʩʦʧʨʷ-

ʞʸʥʥʘʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, 

ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʦʚʝʨʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʸʤʦʚ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʨʷʜʫ ʩ ʥʝʦʩʧʦʨʠʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʯʪʦ ʦʧʨʝ-

ʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʙʣʝʤʥʳʭ ʘʩ-

ʧʝʢʪʦʚ. 

ʎʝʣɹʁ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʚ ʩʬʝʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʚʝʨʢʝ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫ-
ʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 
ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ. 

ʆʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ ʤʝʪʦʜʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʟʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʠʥʦʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ 

ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ ʘʥʘʣʠʟ 

ʥʘ ʦʩʥʦʚʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʩʣʦʚʘʨʝʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

ʇʝʨʚʳʝ ʧʨʦʛʨʘʤʤʳ (ʥʘʧʨʠʤʝʨ, ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʦ-

ʚʝʨʱʠʢʠ ʠ ʢʦʨʨʝʢʪʦʨʳ) ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʪʝʢʩʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ ʷʟʳʢʘ ʠ 

ʨʘʙʦʪʘʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ ʠ ʩʣʦʚʘʨʷʤ. ʊʘʢʠʝ ʩʠ-

ʩʪʝʤʳ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʣʠʩʴ ʩ ʦʨʬʦʛʨʘʬʠʝʡ, ʥʦ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʚ ʧʦʥʠʤʘʥʠʠ 

ʢʦʥʪʝʢʩʪʘ. 

ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʣʠ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʢʦʨʧʫʩʦʚ ʪʝʢʩʪʦʚ ʠ 

ʤʦʛʣʠ ʚʳʷʚʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʷ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʷ ʠʩʧʨʘʚʣʝʥʠʷ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪ-

ʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP). ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʧʦʩʦʙʥʳ ʫʯʠ-

ʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ, ʩʪʠʣʠʩʪʠʢʫ ʠ ʜʘʞʝ ʯʘʩʪʠʯʥʦ ʦʮʝʥʠʚʘʪʴ ʩʚʷʟʥʦʩʪʴ ʪʝʢʩʪʘ, ʣʦ-

ʛʠʢʫ ʨʘʩʩʫʞʜʝʥʠʡ. 
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ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʧʨʦʚʝʨʢʠ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ 

ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢ-

ʪʠʢʝ: 

- çGrammarlyè ï ʧʨʠʣʦʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʛʨʘʤʤʘʪʠʢʠ, ʦʨʬʦʛʨʘʬʠʠ, ʧʫʥʢʪʫʘʮʠʠ ʠ ʩʪʠʣʷ ʪʝʢʩʪʘ. ʀʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʠ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʚʝʨʦʢ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ; 

- çProWritingAidè ï ʚʝʙ-ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʠʩʘʪʝʣʝʡ, ʚʢʣʶʯʘʶ-

ʱʠʡ ʚ ʩʝʙʷ ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ, ʘʥʘʣʠʟ ʩʪʠʣʷ, ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʣʦʞʝʥʠʡ ʠ 

ʩʪʘʪʠʩʪʠʢʫ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦ ʝʛʦ ʫʣʫʯʰʝʥʠʶ; 

- çHemingwayEditorè (ʪʘʢʞʝ çHemingwayAppè) ï ʨʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʤʦ-

ʛʘʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʠʣʴ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ. ʋʢʘʟʳʚʘʝʪ ʥʘ ʠʤʝʶʱʠʝʩʷ 

ʦʰʠʙʢʠ, ʩʣʦʞʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʘʩʩʠʚʥʳʡ ʟʘʣʦʛ, ʣʠʰʥʠʝ ʥʘʨʝʯʠʷ; 

- çScribbrè ï ʩʝʨʚʠʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʫʩʣʫ-

ʛʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʘʥʘʣʠʟʘ ʠ ʧʨʦʚʝʨʢʠ ʪʝʢʩʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ; 

- çGingerSoftwareè ï ʦʥʣʘʡʥ-ʢʦʨʨʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʛʨʘʤʤʘ-

ʪʠʢʝ ʠ ʦʨʬʦʛʨʘʬʠʠ; 

- çLanguageToolè ï ʤʥʦʛʦʷʟʳʯʥʳʡ ʢʦʨʨʝʢʪʦʨ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ 

ʜʣʷ ʛʨʘʤʤʘʪʠʢʠ, ʦʨʬʦʛʨʘʬʠʠ, ʧʫʥʢʪʫʘʮʠʠ ʠ ʩʪʠʣʷ. ʈʘʙʦʪʘʝʪ ʩ ʙʦʣʝʝ ʯʝʤ 20 ʷʟʳ-

ʢʘʤʠ, ʤʦʞʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʙʨʘʫʟʝʨʳ, Google Docs ʠ ʜʨʫʛʠʝ ʨʝʜʘʢʪʦʨʳ; 

- çTrinkaAIè ï ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʫʧʥʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʧʨʦʚʝʨʢʫ ʛʨʘʤʤʘʪʠʢʠ, 

ʘʥʪʠʧʣʘʛʠʘʪ, ʬʘʢʪ-ʯʝʢʠʥʛ ʠ ʪ.ʜ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʠʣʫ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʠ ʧʦʜʭʦʜʷʪ ʢʘʢ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ 

ʦʰʠʙʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ, ʥʦ ʠ ʧʨʝʜʣʦʞʠʪʴ ʚʘʨʠʘʥʪʳ ʧʦ ʠʭ ʠʩʧʨʘʚʣʝʥʠʶ. 

ʊʘʢʞʝ ʜʘʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ: ʦʪ ʧʦʠʩʢʘ ʦʰʠʙʦʢ 

ʠ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ, ʜʦ ʧʨʦʚʝʨʢʠ ʩʪʠʣʷ ʠʟʣʦʞʝʥʠʷ. 

ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʨʢʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. 

ʇʦʜʦʙʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ 

ʪʝʢʩʪʦʚ ʟʘ ʤʠʥʫʪʳ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʜʣʷ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʕɺʄ, ʧʦʣʦʞʝʥʥʘʷ 

ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʫʩʪʘʣʦʩʪʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ, ʧʦ-

ʵʪʦʤʫ ʦʜʠʥʘʢʦʚʦ ʦʮʝʥʠʚʘʝʪ ʚʩʝ ʪʝʢʩʪʳ. ʄʥʦʛʠʝ ʩʝʨʚʠʩʳ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ 

ʨʘʥʝʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʢʩʪʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʩʪʫ-

ʜʝʥʪʫ ʫʯʠʪʴʩʷ ʥʘ ʦʰʠʙʢʘʭ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘ ʥʠʭ ʫʢʘʟʳʚʘʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʫ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʦʡ ʩʪʦʨʦʥʝ ʨʘʙʦʪʳ. ʊʘʢʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʬʝʨʝ, ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʘʷ ʧʨʦʚʝʨʢʘ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ: ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʤʳʩʣʘ 

ʪʝʢʩʪʘ, ʦʰʠʙʢʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʥʪʝʢʩʪʦʤ, ʣʠʤʠʪ ʧʦ ʥʘʙʦʨʫ ʜʦʩʪʫʧʥʳʭ ʷʟʳʢʦʚ 

ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʨʦʚʝʨʢʝ ʨʫʢʦʧʠʩʥʳʭ ʨʘʙʦʪ. 
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ɸʣʛʦʨʠʪʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʣʦʭʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʛʣʫʙʦʢʠʤ ʘʥʘʣʠʟʦʤ ʢʦʥʪʝʢ-

ʩʪʘ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʯʠ, ʘʨʛʫ-

ʤʝʥʪʘʮʠʠ ʠ ʢʨʝʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪ. ʀʟ-ʟʘ ʥʝʚʝʨʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʥ-

ʪʝʢʩʪʘ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʥʝʚʝʨʥʦ ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠʣʠ, ʥʘʦʙʦ-

ʨʦʪ, ʥʝ ʟʘʤʝʪʠʪʴ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʩʝʨʚʠʩʳ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʩ 

ʘʥʛʣʠʡʩʢʠʤ, ʥʦ ʭʫʞʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʜʨʫʛʠʤ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ, ʣʠʙʦ ʚʦʦʙ-

ʱʝ ʠʭ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʠʩʢʫ ʰʘʙʣʦʥʥʦʩʪʠ: ʧʨʠ ʯʨʝʟʤʝʨ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʩʪʨʝʤʠʪʴʩʷ 

ʧʠʩʘʪʴ çʧʦʜ ʘʣʛʦʨʠʪʤè, ʪʝʨʷʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʪʠʣʴ. 

ɽʱʸ ʦʜʥʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʜʦʩʪʫʧ-

ʥʦʩʪʴ. ʄʥʦʛʠʝ ʩʝʨʚʠʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʜʘʚʘʪʴ ʜʦʩʪʫʧ ʢ ʜʝʤʦʚʝʨʩʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʝʱʸ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝ-

ʩʪʚʫ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠ ʵʪʠʯʝʩʢʠʝ ʚʦ-

ʧʨʦʩʳ. ʄʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʘʥ-

ʪʠʧʣʘʛʠʘʪ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʫʞʝ 

ʜʦʣʛʠʝ ʛʦʜʳ ʚʳʟʳʚʘʝʪ ʜʠʩʢʫʩʩʠʠ ʦ ʛʨʘʥʠʮʘʭ ʢʦʥʪʨʦʣʷ ʠ ʜʦʚʝʨʠʠ ʢ ʩʪʫʜʝʥʪʘʤ. ʂ 

ʧʦʜʦʙʥʳʤ ʪʝʤʘʤ ʜʠʩʢʫʩʩʠʡ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ [2]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʚʝʨʢʘ ʧʠʩʴʤʝʥʥʳʭ ʨʘ-

ʙʦʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʠ ʚ ʩʠʩʪʝʤʝ ʠʥʦʷʟʳʯʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʚ ʯʘʩʪʥʦʩʪʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ, 

ʧʦʚʳʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʘ ʦʙʫʯʘʶʱʠʤʩʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʤʛʥʦʚʝʥ-

ʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʧʦʢʘ ʥʝ ʩʧʦʩʦʙʥʳ: ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʠʜʝʡ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʦʩʪʘʸʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʯʝʣʦʚʝʢʘ. ʉʶʜʘ ʞʝ ʦʪʥʦʩʷʪ ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʨʝ-

ʛʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʣʠʤʠʪʘʮʠʠ ʧʦ ʜʦʩʪʫʧʥʦʩʪʠ ʷʟʳʢʦʚ ʜʣʷ ʧʨʦʚʝʨʦʢ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʚʝʨʢʘ ʧʠʩʴʤʝʥʥʳʭ ʨʘʙʦʪ ʩʪʘʥʝʪ ʙʦ-

ʣʝʝ ʪʦʯʥʦʡ ʠ ʛʠʙʢʦʡ ʙʣʘʛʦʜʘʨʷ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʩʠʩʪʝʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ 

ʚʩʸ ʝʱʸ ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʳʤ. ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʧʪʠ-

ʤʘʣʴʥʳʤ ʦʩʪʘʸʪʩʷ ʩʦʯʝʪʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʩ-

ʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʝʜʘʛʦʛʦʚ. 
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ɽ.ɼ. ʄʝʥʴʰʠʢʦʚ, ʩʪʫʜʝʥʪ; ʄ.ʅ. ɻʦʨʷʝʚʘ, ʩʪ. ʧʨʝʧ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ ʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʈɸɿɺʀʊʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʌʆʈʄʋʃɽ-1: ʀʉʊʆʈʀʗ, ɼʆʉʊʀɾɽ-

ʅʀʗ ʀ ɹʋɼʋʑɽɽ 
 

ʌʦʨʤʫʣʘ 1 ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʡ ʬʦʨʤʦʡ ʘʚʪʦʩʧʦʨʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʧʝ-

ʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʰʠʨʦʢʠʤ ʤʝʜʠʡʥʳʤ ʦʭʚʘʪʦʤ. ʆʜʥʘʢʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʯʝʤʧʠʦʥʘʪ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩ-

ʢʘ ʜʣʷ ʞʠʟʥʠ ʫʯʘʩʪʥʠʢʦʚ. ʉ ʤʦʤʝʥʪʘ ʫʯʨʝʞʜʝʥʠʷ ʯʝʤʧʠʦʥʘʪʘ ʤʠʨʘ ʚ 1950 ʛʦʜʫ 

ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʠʩʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʩʧʦʨʪʠʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ. ʇʝʨʝʣʦʤʥʳʡ ʤʦʤʝʥʪ ʥʘʩʪʫʧʠʣ 

ʧʦʩʣʝ ʛʠʙʝʣʠ ʈʦʣʘʥʜʘ ʈʘʪʮʝʥʙʝʨʛʝʨʘ ʠ ɸʡʨʪʦʥʘ ʉʝʥʥʳ ʚ ʭʦʜʝ ʦʜʥʦʛʦ ʫʠʢ-ʵʥʜʘ 

ʥʘ ɻʨʘʥ-ʧʨʠ ʕʤʠʣʠʠ-ʈʦʤʘʥʴʠ (ʀʤʦʣʘ, ʀʪʘʣʠʷ) ʚ 1994 ʛʦʜʫ, ʯʪʦ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ 

ʩʠʩʪʝʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜ ʵʛʠʜʦʡ FIA (F®d®ration 

Internationale de l'Automobile). ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʫʯʘʩʪʥʠʢʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʥʦ ʠ ʪʝʤ, 

ʯʪʦ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚ ʌʦʨʤʫʣʝ 1, ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʨʘʥʩ-

ʣʠʨʫʶʪʩʷ ʚ ʩʝʨʠʡʥʦʝ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʧʘʩʩʠʚʥʦʡ ʠ ʘʢ-

ʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʚʦʜʠʪʝʣʝʡ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷ-

ʝʪʩʷ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʌʦʨʤʫʣʝ 1, ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʦʩʪʘ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʠʢʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʨʝʣʠʱʥʦʩʪʠ ʩʦʨʝʚʥʦ-

ʚʘʥʠʡ. ɻʠʧʦʪʝʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʩʠʩʪʝʤʥʳʡ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ 

ʧʦʜʭʦʜ ï ʦʙʲʝʜʠʥʷʶʱʠʡ ʠʥʞʝʥʝʨʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʥʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ï ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ 

ʩʤʝʨʪʥʦʩʪʠ ʚ ʘʚʪʦʩʧʦʨʪʝ ʚʳʩʰʝʡ  

ʢʘʪʝʛʦʨʠʠ. [1]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ ʧʨʠʤʝʥʸʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʘʤ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʪʦʨʠʢʦ-ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʵʚʦʣʶʮʠʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʯʝʪʳʨʸʤ ʭʨʦ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʠʦʜʘʤ: 1950-1970-ʝ ʛʦʜʳ (ʦʪʩʫʪʩʪʚʠʝ ʙʘʟʦʚʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠ-

ʪʳ), 1980-1990-ʝ ʛʦʜʳ (ʚʥʝʜʨʝʥʠʝ ʦʛʥʝʩʪʦʡʢʠʭ ʢʦʤʙʠʥʝʟʦʥʦʚ, ʫʣʫʯʰʝʥʥʳʭ 

ʨʝʤʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʯʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʰʘʩʩʠ), 2000-

2010-ʝ ʛʦʜʳ (ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ HANS, ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʫʩʠʣʝʥʠʝ ʢʨʘʰ-ʩʪʨʫʢʪʫʨ) ʠ 2018-2024 ʛʦʜʳ (ʚʚʝʜʝʥʠʝ Halo, ʘʢʪʠʚʥʳʭ 

ʙʘʨʴʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʤʦʥʠʪʦʨʠʥʛʘ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʧʨʠʤʝʥʸʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʩʤʝʨʪʥʦʩʪʠ ʠ ʪʨʘʚʤʘʪʠʟʤʝ ʧʠʣʦʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʘʨʭʠʚʦʚ ʛʦʥʦʢ, ʦʬʠʮʠʘʣʴʥʳʭ ʦʪʯʸʪʦʚ FIA, ʠʥʪʝʨʚʴʶ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʯʝʤʧʠʦʥʘʪʘ 

ʠ ʠʥʞʝʥʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʘʚʘʨʠʡʥʳʤ ʠʥʮʠʜʝʥʪʘʤ. ʇʨʦʛʥʦʩʪʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ (ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ) ʦʩʥʦʚʘʥ ʥʘ ʠʟʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦ-

ʪʦʢ: ʤʘʪʝʨʠʘʣʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ FIA, ʧʘʪʝʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʦ-

ʤʘʥʜ, ʠʥʪʝʨʚʴʶ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ 
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ʠʩʧʳʪʘʥʠʡ. ɸʥʘʣʠʟ ʜʦʢʫʤʝʥʪʦʚ ʚʢʣʶʯʘʣ ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ 

ʙʠʦʤʝʭʘʥʠʢʝ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʶ, ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ FIA ʠ ʦʪʯʸʪʦʚ ʧʦ 

ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʘʚʘʨʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤ, ʢʘʢ Halo ʠ SAFER-ʙʘʨʴʝʨʳ [2]. 

ɸʥʘʣʠʟ ʧʝʨʠʦʜʘ ʩ 1950 ʧʦ 1994 ʛʦʜ ʚʳʷʚʠʣ, ʯʪʦ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʧʦʛʠʙʣʦ 52 ʯʝʣʦʚʝʢʘ, ʠʟ ʢʦʪʦʨʳʭ 32 ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʦʜʝ ʦʬʠʮʠ-

ʘʣʴʥʳʭ ʩʝʩʩʠʡ (ʩʚʦʙʦʜʥʳʝ ʟʘʝʟʜʳ, ʢʚʘʣʠʬʠʢʘʮʠʠ, ʛʦʥʢʠ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘ-

ʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʧʝʨʠʦʜʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʧʘʩʩʠʚʥʦʡ ʢ 

ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʝ ʧʨʠʚʸʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ: ʩ 1995 ʧʦ 

2015 ʛʦʜ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʜʠʥ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ (ɾʫʣʴ ɹʴʷʥʢʠ, 2014), ʘ ʩ 

2016 ʧʦ 2024 ʛʦʜ ï ʥʠ ʦʜʥʦʛʦ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʦʪʯʸʪʘʤ FIA, ʩʠʩʪʝʤʘ Halo 

ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʩʪʘʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʜʦ 12 ʪʦʥʥ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʠʥʮʠʜʝʥʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʸ ʚʳʩʦʢʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ: ʚ ʧʷʪʠ ʠʟ ʩʝʤʠ ʩʝʨʴʸʟʥʳʭ ʩʣʫʯʘʝʚ ʦʥʘ ʧʨʝʜʦʪʚʨʘʪʠʣʘ ʧʨʷʤʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʛʦʣʦʚʫ ʧʠʣʦʪʘ. ɼʘʥʥʳʝ ʪʝʣʝʤʝʪʨʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʚʘʨʠʠ ʏʘʨʣʴʟʘ 

ʃʝʢʣʝʨʘ ʥʘ ʪʨʘʩʩʝ ʉʧʘ-ʌʨʘʥʢʦʨʰʘʤ ʚ 2019 ʛʦʜʫ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʜʘʨʝ ʥʘ 

ʩʢʦʨʦʩʪʠ 220 ʢʤ/ʯ ʧʝʨʝʛʨʫʟʢʘ ʥʘ ʧʠʣʦʪʘ ʩʦʩʪʘʚʠʣʘ 48G, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʨʦʛʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʢʧʠʪʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʫʛʣʝʨʦʜʥʦ-

ʛʦ ʚʦʣʦʢʥʘ ʠ ʧʨʦʭʦʜʷʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʨʘʰ-ʪʝʩʪʳ FIA ʥʘ ʧʝʨʝʛʨʫʟʢʠ, ʧʨʝʚʳʰʘ-

ʶʱʠʝ 50G. ʂʦʥʩʪʨʫʢʮʠʷ ʙʦʣʠʜʦʚ ʚʢʣʶʯʘʝʪ ʧʝʨʝʜʥʠʝ ʠ ʟʘʜʥʠʝ ʢʨʘʰ-ʟʦʥʳ, ʘ 

ʪʘʢʞʝ ʙʦʢʦʚʳʝ ʧʘʥʝʣʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʧʦʛʣʦʱʝʥʠʝ ʜʦ 90 % ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʫʜʘʨʘ [3]. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʪʘʢʞʝ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʤʝʥʘ ʙʝʪʦʥʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʥʘ ʵʥʝʨʛʦʧʦʛʣʦʱʘʶʱʠʝ ʙʘ-

ʨʴʝʨʳ, ʪʘʢʠʝ ʢʘʢ TechPro ʠ SAFER (Steel and Foam Energy Reduction), ʧʦʟʚʦʣʠʣʘ 

ʩʥʠʟʠʪʴ ʧʠʢʦʚʫʶ ʩʠʣʫ ʫʜʘʨʘ ʥʘ 40ï60 %. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ SAFER-ʙʘʨʴʝʨʦʚ ʥʘ 

ʪʨʘʩʩʝ ʀʥʜʠʘʥʘʧʦʣʠʩ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʴʸʟʥʳʭ ʪʨʘʚʤ ʩʦʢʨʘʪʠʣʦʩʴ ʚʪʨʦʝ. ɺʥʝʜʨʝ-

ʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ ʠ ʪʝʨʤʦʩʪʦʡʢʠʭ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʧʦ-

ʚʳʩʠʣʦ ʚʠʜʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʜʦʞʜʷ ʠ ʥʠʟʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ; ʧʦ ʜʘʥʥʳʤ FIA, ʩ 

2010 ʛʦʜʘ ʯʠʩʣʦ ʘʚʘʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʴʶ, ʩʥʠʟʠʣʦʩʴ ʥʘ 70 %. ɺ 

ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʝʨʪʦʣʸʪʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʦʤ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʠ ʨʝ-

ʘʛʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 95 % ʩʣʫʯʘʝʚ ʧʝʨʚʘʷ ʧʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʪʝʯʝ-

ʥʠʝ 30 ʩʝʢʫʥʜ ʧʦʩʣʝ ʘʚʘʨʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʩʝʤʠʨʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʩʦʙʣʶʜʝʥʠʶ çʟʦʣʦʪʦʛʦ ʯʘʩʘè ï ʚʨʝʤʝʥʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʧʦʚʳʰʘʝʪ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʦ 90 %. [6, 7] 

ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʤʧʠʦʥʘʪʘ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ. ɻʦʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʝʜʝʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ, 

ʢʦʥʩʪʨʫʢʮʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʟʘʱʠʪʳ, ʘ ʪʨʘʩʩʳ 

ʦʢʘʡʤʣʷʣʠʩʴ ʧʨʠʤʠʪʠʚʥʳʤʠ ʙʘʨʴʝʨʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʪʨʘ-

ʛʝʜʠʷʤ, ʚʢʣʶʯʘʷ ʘʚʘʨʠʶ ʍʫʘʥʘ ʄʘʥʫʵʣʷ ʌʘʥʭʠʦ ʚ 1954 ʛʦʜʫ ʠ ʛʠʙʝʣʴ ʇʠʪʝʨʘ 

ʂʦʣʣʠʥʟʘ ʚ 1958 ʛʦʜʫ. ʍʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʧʦʭʠ ʷʚʣʷʝʪʩʷ ʮʠʪʘʪʘ ʅʠʢʠ ʃʘʫʜʳ 

(1976): çʂʘʞʜʳʡ ʩʝʟʦʥ ʚ ʬʦʨʤʫʣʝ 1 ʥʘʯʠʥʘʶʪ ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʛʦʥʱʠʢʦʚ, ʠ ʢʘʞ-
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ʜʳʡ ʛʦʜ ʜʚʦʝ ʠʟ ʥʠʭ ʧʦʛʠʙʘʶʪè. ʂʦʥʩʪʨʫʢʮʠʠ ʪʝʭʥʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʩʢʦʨʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʦʛʥʝ-

ʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʢʧʠʪʳ ʦʩʪʘʚʘʣʠʩʴ ʦʪʢʨʳʪʳʤʠ, ʘ ʦʪʣʝʪʘʶʱʠʝ ʜʝʪʘʣʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʫʛʨʦʟʫ ʢʘʢ ʜʣʷ ʧʠʣʦʪʘ, ʪʘʢ ʠ ʜʣʷ ʟʨʠʪʝʣʝʡ. ʉʠʩʪʝʤʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʯʘʣʠʩʴ ʣʠʰʴ ʧʦʩʣʝ 1994 ʛʦʜʘ, ʢʦʛʜʘ FIA ʠʥʠʮʠʠʨʦʚʘʣʘ ʤʘʩʰʪʘʙʥʫʶ ʨʝʬʦʨʤʫ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʨʝʰʝʥʠʡ ʩʪʘʣʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ HANS (Head and Neck 

Support), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʭʣʳʩʪʦʚʳʭ ʪʨʘʚʤ ʰʝʡʥʦʛʦ ʦʪ-

ʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. ɸʥʘʣʠʟ ʘʚʘʨʠʡ ʜʦ ʠ ʧʦ-

ʩʣʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ HANS (ʩ 2003 ʛʦʜʘ) ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʪʷ-

ʞʸʣʳʭ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʪʨʘʚʤ ʥʘ 80 %. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʉʠʩʪʝʤʘ 

Halo ʧʨʠ ʧʝʨʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚʳʟʚʘʣʘ ʢʨʠʪʠʢʫ ʩʦ ʩʪʦʨʦʥʳ ʧʠʣʦʪʦʚ ʠ ʙʦ-

ʣʝʣʴʱʠʢʦʚ ʠʟ-ʟʘ ʝʸ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʝʩʘ (ʦʢʦʣʦ 7 

ʢʛ), ʯʪʦ ʩʪʘʚʠʣʦ ʧʦʜ ʩʦʤʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʩʪʝʪʠʢʝ ʦʪʢʨʳʪʳʭ ʢʦʢʧʠʪʦʚ. ʆʜ-

ʥʘʢʦ ʠʥʮʠʜʝʥʪʳ ʩ ʈʦʤʵʥʦʤ ɻʨʦʞʘʥʦʤ (ɹʘʭʨʝʡʥ, 2020) ʠ ɻʫʘʥʴʶʝʤ ʏʞʦʫ 

(ʉʠʣʴʚʝʨʩʪʦʫʥ, 2022) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʝʸ ʧʦʪʝʥʮʠʘʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʵʪʠʯʝʩʢʠʝ ʠ ʩʧʦʨʪʠʚʥʳʝ ʚʦ-

ʧʨʦʩʳ ʚʦʟʥʠʢʘʶʪ ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʀʀ-ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ RaceSafe AI, ʩʧʦ-

ʩʦʙʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʣʝʤʝʪʨʠʶ ʙʦʣʝʝ ʯʝʤ 300 ʧʘʨʘʤʝʪ-

ʨʦʚ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʠʣʦʪʘʤ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʪʨʘʝʢʪʦʨʠʠ. ʕʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦ-

ʤʥʝʥʠʝ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʚ ʩʧʦʨ-

ʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʘ ʪʘʢʞʝ ʧʦʨʦʞʜʘʝʪ ʚʦʧʨʦʩʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʢʦʤʘʥʜ: 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʘʜʘʧʪʠʚʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʠʣʠ ʙʠʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʝʙʫʝʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ, 

ʚʢʣʶʯʘʷ ʨʘʩʭʦʜʳ ʥʘ CFD-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʢʨʘʰ-ʪʝʩʪʳ, ʟʘʢʫʧʢʫ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʧʣʘʪʫ ʪʨʫʜʘ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʙʠʦʤʝʭʘʥʠʢʠ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʤʝʞʜʫ ʚʝʜʫʱʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʠ ʦʩʪʘʣʴʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʯʝʤʧʠʦʥʘʪʘ [4]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʸ ʪʝʩʥʝʝ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʶ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ FIA. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʙʠ-

ʦʨʘʟʣʘʛʘʝʤʳʭ ʙʘʨʴʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʠʮʝʣʠʷ ʛʨʠʙʦʚ (Imperial College London) ʠ 

ʵʥʝʨʛʦʧʦʛʣʦʱʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʫʛʣʝʚʦʣʦʢʥʘ. ʊʘʢʠʝ ʨʝ-

ʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʛʦʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʎʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ˉ12 (ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ). ʇʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʩʠʩʪʝʤ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʘʚʘʨʠʡ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʪʦʨʥʳʭ ʟʘʧʫʩʢʘʭ, ʵʚʘʢʫʘ-

ʮʠʠ ʪʝʭʥʠʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [5]. 

ʉʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʘʚʪʦʩʧʦʨʪʘ ʧʦʜʯʸʨʢʠʚʘʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴ ʧʦʜ-

ʭʦʜʘ ʌʦʨʤʫʣʳ 1. ʅʘʧʨʠʤʝʨ, ʚ IndyCar, ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʢʨʳʪʳʭ 

ʢʦʢʧʠʪʦʚ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʙʘʨʴʝʨʦʚ, ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝ-

ʥʠʷ ʠʥʥʦʚʘʮʠʡ ʫʩʪʫʧʘʶʪ FIA. ɺ MotoGP, ʛʜʝ ʬʠʟʠʯʝʩʢʘʷ ʫʷʟʚʠʤʦʩʪʴ ʛʦʥʱʠʢʦʚ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʟʘʱʠʪʥʫʶ ʵʢʠʧʠʨʦʚʢʫ ʠ ʪʨʘʩʩʦ-

ʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʵʢʚʠʚʘʣʝʥʪ ʩʠʩʪʝʤʝ Halo ʠʣʠ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʤʫ ʀʀ-ʤʦʥʠʪʦʨʠʥʛʫ. ʀʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ 

ʧʦʜʭʦʜʘ FIA ʜʝʣʘʶʪ ʝʸ ʤʦʜʝʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʤʠʨʦʚʦʤ 

ʘʚʪʦʩʧʦʨʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʌʦʨʤʫʣʝ 1 ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʦʪ 

ʬʨʘʛʤʝʥʪʘʨʥʳʭ ʠ ʨʝʘʢʪʠʚʥʳʭ ʤʝʨ ʢ ʮʝʣʦʩʪʥʦʡ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʚ 

ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʦʚ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ Halo ʠ HANS, ʥʝ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʟʨʝʣʠʱʥʦʩʪʠ ʩʦʨʝʚʥʦʚʘ-

ʥʠʡ; ʥʘʧʨʦʪʠʚ, ʦʥʦ ʧʦʟʚʦʣʠʣʦ ʧʠʣʦʪʘʤ ʚʳʩʪʫʧʘʪʴ ʥʘ ʧʨʝʜʝʣʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʜʣʷ ʞʠʟʥʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʝʞʘʪ ʚ ʦʙʣʘʩʪʠ çʫʤʥʳʭè ʢʦʤʧʦʟʠʪʦʚ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʞʸʩʪʢʦʩʪʴʶ, ʀʀ-ʩʠʩʪʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ï ʚʩʝ ʵʪʠ ʨʝʰʝʥʠʷ ʫʞʝ ʧʨʦʭʦʜʷʪ ʩʪʘʜʠʶ ʧʨʦʪʦʪʠʧʦʚ 

ʠ ʠʩʧʳʪʘʥʠʡ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʘʚʪʦ-

ʩʧʦʨʪʝ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʠʡʥʦʝ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ: ʪʝʭʥʦʣʦʛʠʠ, 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʜʘʧʪʠʨʫ-

ʪʁʩʷ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʧʘʩʘʷ ʪʳʩʷʯʠ ʞʠʟʥʝʡ ʥʘ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʠʥʞʝ-

ʥʝʨʥʳʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʚ 50 ʨʘʟ: ʝʩʣʠ ʚ ʧʝʨʠʦʜ 

ʩ 1950 ʧʦ 1994 ʛʦʜ ʚ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʧʦʛʠʙʘʣ ʙʦʣʝʝ ʯʝʤ ʦʜʠʥ ʫʯʘʩʪʥʠʢ, ʪʦ ʩ 

2016 ʧʦ 2024 ʛʦʜ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 
 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʢʣʶʯʝʚʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʌʦʨ-

ʤʫʣʳ-1 (1950-2024 ʛʛ.) 

ʇʝʨʠʦʜ ʚʨʝ-

ʤʝʥʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʝʟʦʥʦʚ 

ʆʙʝɦʝ ʯʠʩʣʦ 

ʧʦʛʠʙʰʠʭ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ 

ʩʤʝʨʪʝʡ ʚ ʛʦʜ 

ʂʣʶʯʝʚʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

1950-1994 45 52 (ʠʟ ʥʠʭ 32 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʦ ʚʨʝʤʷ ʛʨʘʥ-

ʧʨʠ) 

1,16 ʆʪʩʫʪʩʪʚʠʝ ʩʪʘʥ-

ʜʘʨʪʠʟʘʮʠʠ, ʦʪʢʨʳ-

ʪʳʝ ʢʦʢʧʠʪʳ, ʜʝʨʝ-

ʚʷʥʥʳʝ ʙʘʨʴʝʨʳ, 

ʤʠʥʠʤʘʣʴʥʘʷ ʤʝʜ-

ʧʦʤʦʱʴ 

1995-2015 21 1 0,05 ɺʚʝʜʝʥʠʝ HANS, 

ʫʞʝʩʪʦʯʝʥʠʝ ʢʨʘʰ-

ʪʝʩʪʦʚ, ʫʣʫʯʰʝʥʠʝ 

ʙʘʨʴʝʨʦʚ, ʤʝʜʠ-

ʮʠʥʩʢʘʷ ʤʘʰʠʥʘ ʥʘ 

ʪʨʘʩʩʝ 

2016-2024 9 0 0 ɺʥʝʜʨʝʥʠʝ Halo, 

SAFER-ʙʘʨʴʝʨʳ 
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ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʯʸʪʢʦ ʧʨʦʩʣʝʞʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʤʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʌʦʨʤʫʣʝ 1 ʠ ʛʣʦʙʘʣʴʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ 

ʎʝʣʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ˉ12 (ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ), ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʘʚʪʦʩʧʦʨʪʘ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ, ʥʦ ʠ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʨʘʡʚʝʨʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʵʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʚ ʩʧʦʨʪʝ, ʵʢʦʥʦʤʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʚʢʣʶʯʘʷ ʤʦʜʝʣʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʜʣʷ ʤʘʣʦ-

ʙʶʜʞʝʪʥʳʭ ʢʦʤʘʥʜ ï ʠ ʪʨʘʥʩʣʷʮʠʶ ʧʝʨʝʜʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʤʘʩʩʦʚʦʝ ʘʚʪʦʤʦʙʠ-

ʣʝʩʪʨʦʝʥʠʝ. ʌʦʨʤʫʣʘ 1 ʩʝʛʦʜʥʷ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʛʦʥʢʠ, ʘ ʞʠʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʛʜʝ 

ʠʥʥʦʚʘʮʠʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʧʘʩʝʥʠʷ ʞʠʟʥʝʡ ʜʘʣʝʢʦ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʪʨʘʩʩʳ. 

1,16 1,16 1,16

0,05
00,00
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0,40
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1,40

1950 1978 1994 1995-2015 2016-2024

˨͙͙ͤ͊ͣ͊͟ ͔͔͎ͫͪ͒ͤͦ ;͙ͫ͊͡ ͔͔͚ͫͣͪͭ ͍ ͎ͦ͒ ͍ ͔̅ͦͪͣͯ͡ м όмфрл - 2024)

 
ɻʨʘʬʠʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʢʣʶʯʝʚʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʌʦʨʤʫʣʳ-1 (1950-2024 ʛʛ.) 

 

ʕʪʦʪ ʛʨʘʬʠʢ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʥʳʭ ʨʝʬʦʨʤ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ FIA ʧʦʩʣʝ ʪʨʘʛʝʜʠʠ ʚ ʀʤʦʣʝ, ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʜʷʪ ʨʠʩʢ ʛʠʙʝʣʠ ʧʠʣʦʪʘ ʢ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʤʫ 

ʫʨʦʚʥʶ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʣʦʞʥʝʥʠʷ ʛʦʥʦʯʥʦʡ ʙʦʨʴʙʳ. 
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ɺ.ɼ. ʅʦʚʠʢʦʚʘ, ʩʪʫʜ.; ɸ.ʆ. ʃʸʰʠʥ, ʢ.ʧ.ʥ., ʜʦʮ. 

(ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈʆʉʊʆ-ɺɽʉʆɺʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʉʊʋɼɽʅʊʆɺ 

ʊɽʍʅʀʏɽʉʂʀʍ ɺʋɿʆɺ 
 

ʊʝʭʥʠʯʝʩʢʠʝ ʚʫʟʳ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʙʦʪʦʡ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʰʠʥʘʤʠ, ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʪʦʯʥʳʤʠ ʨʘʩʯʝʪʘʤʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʦʙʫʯʘʶʪ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝ-

ʨʦʚ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ, IT-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ ʠ ʙʫʭʛʘʣʪʝʨʦʚ, ʠ ʵʪʦ ʣʠʰʴ 

ʥʝʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪ ʩʠʜʷʯʠʡ 

ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʉʪʫʜʝʥʪʘʤ ʪʦʣʴʢʦ ʧʨʝʜʩʪʦʠʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʝʘ-

ʣʠʷʤʠ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ ʫʞʝ ʩʝʡʯʘʩ, ʚ ʧʨʦ-

ʮʝʩʩʝ ʫʯʝʙʳ, ʫ ʥʠʭ ʩʥʠʞʘʝʪʩʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʦʙʣʝʤʘʤ ʩʦ ʟʜʦʨʦʚʴʝʤ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 

ʤʘʩʩʘ ʪʝʣʘ. 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ï ʵʪʦ ʧʨʦʩʪʦʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʝʩʘ ʢ ʢʚʘʜʨʘʪʫ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʩʘ ʥʦʨʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʚʳʷʚʣʝʥʠʷ ʨʠʩʢʘ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʛʦ ʦʪʢʣʦʥʝʥʠʷʤʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʜʝʢʩ ʤʘʩʩʳ 

ʪʝʣʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʨʦʚʦʡ ʠ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ, ʚʦʟʨʘʩʪ, ʧʦʣ, ʵʪ-

ʥʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʯʝʣʦ-

ʚʝʢʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʨʦʩʪʦ-ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʩʩʯʠʪʘʪʴ 

ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʩʪʫʜʝʥʪʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: 

- ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ ʨʦʩʪʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʧʨʠ 

ʧʦʤʦʱʠ ʥʘʧʦʣʴʥʳʭ ʚʝʩʦʚ ʠ ʨʦʩʪʦʤʝʨʘ; 

- ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʀʄʊ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ ʩʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ ʬʠʣʠʘʣʘ ʅʀʋ ʄʕʀ ʚ 

ʛ. ʉʤʦʣʝʥʩʢʝ ʦʩʥʦʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʆʋʆ) ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ (ʉʋʆ) 2024 ʛʦʜʘ. ʂ ʆʋʆ ʦʪʥʦʩʷʪʩʷ ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ, ʪ.ʝ. ʩʪʫʜʝʥʪʳ 

ʙʝʟ ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ - ʩʪʫʜʝʥʪʳ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴʶ. ɺ ʩʦʩʪʘʚ ʉʋʆ ʚʭʦʜʷʪ ʩʪʫʜʝʥʪʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʫʧʧʝ ʠ ʦʩʚʦʙʦʞʜʝʥʥʳʝ 

ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʧʦʣʴʥʳʭ ʚʝʩʦʚ ʠ ʨʦʩʪʦʤʝʨʘ ʙʳʣʠ ʩʦʙʨʘ-

ʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʚ ʤʝʪʨʘʭ ʠ ʤʘʩʩʳ ʪʝʣʘ ʚ ʢʠʣʦʛʨʘʤʤʘʭ, ʚ ʠʟʤʝʨʝʥʠʷʭ ʧʨʠ-

ʥʷʣʠ ʫʯʘʩʪʠʝ 44 ʶʥʦʰʠ 1 ʢʫʨʩʘ 2024 ʛʦʜʘ ʬʠʣʠʘʣʘ ʅʀʋ ʄʕʀ ʚ ʛ. ʉʤʦʣʝʥʩʢʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʀʄʊ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴ-
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ʪʘʪʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷ-

ʤʠ ɺʆɿ [1].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʙʦʨʢʠ ʙʳʣʦ ʚʳʯʠʩʣʝʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ 

ʪʝʣʘ, ʦʢʘʟʘʚʰʝʝʩʷ ʙʣʠʟʢʠʤ ʢ 24.5. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʀʄʊ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ. ʄʦʜʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʟʥʘʯʝʥʠʝ ʚ ʚʳʙʦʨʢʝ, ʘ ʤʝʜʠʘʥʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʮʝʥʪʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʟʜʝʣʷʶʱʝʝ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʯʠʩʣʦʚʦʡ ʨʷʜ ʥʘ 

ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʪʫʜʝʥʪʦʚ ʩʘʤʦʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʟʥʘ-

ʯʝʥʠʝ ʀʄʊ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 26.57, ʯʪʦ ʧʦʧʘʜʘʝʪ ʚ ʢʘʪʝʛʦʨʠʶ çʠʟʙʪrʦʯʥʳʡ 

ʚʝʩè. ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʀʄʊ ʩʦʩʪʘʚʠʣʦ 24.6, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʝ ʪʝʣʘè. ɹʣʠʟʦʩʪʴ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʀʄʊ ʢ ʤʦʜʝ ʠ ʤʝʜʠʘʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʳʙʦʨʢʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʜʠʩʧʝʨʩʠʠ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɼʠʩʧʝʨʩʠʷ 

(D) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʨʫ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʘʨʠʬ-

ʤʝʪʠʯʝʩʢʦʛʦ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʢʘʞʜʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ, ʜʝʣʝʥʥʘʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ [2]. ɺ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʀʄʊ ʜʠʩʧʝʨʩʠʷ ʩʦʩʪʘʚʠʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 19.52. ʆʜ-

ʥʘʢʦ, ʜʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʢʚʘʜʨʘʪʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʧʨʠʟʥʘʢʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʸ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ɼʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʦʮʝʥʢʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů), ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ 

ʜʠʩʧʝʨʩʠʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 4.4. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʀʄʊ ʚ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʛʨʫʧʧʝ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (v), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘ-

ʚʠʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 18%. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʧʦʨʪʠʚʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʚʘʨʠʘʮʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʩʣʘʙʘʷ (v ʦʪ 0 ʜʦ 

10%), ʩʨʝʜʥʷʷ (v ʦʪ 10 ʜʦ 20%) ʠ ʙʦʣʴʰʘʷ (v ʙʦʣʝʝ 20%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫ-

ʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʡ ʚʘʨʠʘʪʠʚ-

ʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʀʄʊ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʨʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʚʝʩʦʚʦʤ ʩʪʘʪʫʩʝ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʪ.ʝ. ʟʥʘʯʝʥʠʷ ʀʄʊ ʥʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ. 

ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʧʦʣʫʯʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʝʤ ʚʳʙʦʨʢʠ ʦʪ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʝʥʠʡ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʵʪʦ ʚʘʞʥʳʡ ʢʨʠʪʝʨʠʡ ʥʘʜʝʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦ-

ʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ [2]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʦʯ-
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ʥʦʡ ʩʨʝʜʥʝʡ ʩʦʩʪʘʚʠʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0.89, ʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0.63. 

ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʜʣʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʙʳʣ ʧʨʦ-

ʚʝʜʝʥ ʨʘʩʯʝʪ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʀʄʊ. ɼʦʚʝʨʠʪʝʣʴ-

ʥʳʝ ʛʨʘʥʠʮʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʩ ʟʘ-

ʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʠʩʪʠʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʀʄʊ ʚ ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

(P), ʦʪʨʘʞʘʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʧʨʠ ʧʝʨʝʥʦʩʝ ʚʳʚʦʜʦʚ ʦ ʜʘʥʥʳʭ ʩ ʚʳʙʦʨʢʠ 

ʥʘ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ [1]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʚʳʙʨʘʥ ʫʨʦʚʝʥʴ ʟʥʘ-

ʯʠʤʦʩʪʠ 5% (P = 0.05), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 95% ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʠʩʪʠʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʀʄʊ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʯʠʪʘʥ-

ʥʦʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʈʘʩʯʝʪ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʛʨʘʥʠʮ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʀʄʊ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ɛ) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 22.76 (ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ) ʜʦ 26.24 (ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘ-

ʥʝʝ ʨʘʩʩʯʠʪʘʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʙʦʨʢʠ ʨʘʚʥʦ 24.5, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʚʝʨʥʳ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɻʠʩʪʦʛʨʘʤʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʄʊ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ 

 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʀʄʊ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʯʘʩʪʦʪ (ʨʠʩʫʥʦʢ 1). 

ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʙʦʨʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ʇʨʦʚʝʨʢʘ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʵʪʘʧʦʤ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠʤʝʥʠʤʳ ʣʠ ʢ ʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʠʩʫʥʦʢ 1, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪ-

ʩʷ ʥʦʨʤʘʣʴʥʳʤ, ʪ.ʢ. ʛʠʩʪʦʛʨʘʤʤʘ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʳʡ ʢʫʧʦʣʦʦʙʨʘʟʥʳʡ ʚʠʜ, ʦʜ-

ʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʤʝʱʝʥʠʝ ʧʠʢʘ ʚʣʝʚʦ, ʘ ʪʘʢʞʝ ʘʩʠʤʤʝʪʨʠʷ (ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʝ ʫʙʳʚʘʥʠʝ ʯʘʩʪʦʪ). 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʫ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫ-

ʯʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2).  
 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʀʄʊ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ 

  

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʫʟʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʦʣʷ ʩʪʫʜʝʥʪʦʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʠʟʙʳ-

ʪʦʯʥʦʛʦ ʚʝʩʘ ʠʣʠ ʦʞʠʨʝʥʠʷ, ʩʫʤʤʘʨʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 

47.72% (36.36% - ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ, 9.09% - ʦʞʠʨʝʥʠʝ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ, 

2.27% - ʦʞʠʨʝʥʠʝ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ). ʇʨʠ ʵʪʦʤ, ʫ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ 

(11,36%) ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʚʫʟʦʚ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʡ ʀʄʊ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʜʚʝʨʞʝʥʘ ʨʠʩ-

ʢʫ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠʣʠ ʦʞʠʨʝʥʠʷ.  ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʳʷʚʣʝʥ-

ʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ. ʇʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʧʘʛʘʥʜʳ ʟʜʦʨʦʚʦʛʦ ʦʙ-

ʨʘʟʘ ʞʠʟʥʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʂ ɺʆʇʈʆʉʋ ʆ ʄɽɾɼʋʅɸʈʆɼʅʆ-ʇʈɸɺʆɺʆʁ ʆʍʈɸʅɽ ɸɺʊʆʈʉʂʀʍ 

ʇʈɸɺ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦ-

ʣʦʛʠʡ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʚʦʚʦʡ 

ʦʭʨʘʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʘʚʦʚʦʡ ʠʥʩʪʠʪʫʪ. ʂʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʘʚ-

ʪʦʨʩʢʦʝ ʧʨʘʚʦ; ʧʘʪʝʥʪʥʦʝ ʧʨʘʚʦ; ʧʨʘʚʦ ʥʘ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ; ʧʨʘʚʦ ʥʘ 

ʥʦʫ-ʭʘʫ; ʩʤʝʞʥʳʝ ʧʨʘʚʘ [3]. 

ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦ-

ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʵʪʫ ʦʙʣʘʩʪʴ, 

ʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʘ ʪʘʢ-ʞʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʮʠʬ-

ʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʘʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ï ʦʪʨʘʩʣʴ ʚ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʯʘʩʪʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʦʯʥʝʝ ʯʘʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʘʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ï ʝʩʪʴ ʩʠʩʪʝʤʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦ-

ʛʣʘʰʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʡ ʧʦʨʷʜʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʚʪʦʨ-

ʩʢʠʭ ʧʨʘʚ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʟʘʱʠʪʘ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʣʠ ʧʨʠʩʚʦʝʥʠʷ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʙʫʜʫʪ ʥʘʨʫʰʝʥʳ. 

ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ʦʙʨʝʣʦ ʧʨʠʟʥʘʥʠʝ ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴ-

ʢʠʭ ʩʪʦʣʝʪʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʢʥʠʛʦʧʝʯʘʪʘʥʠʷ. ɼʦ ʵʪʠʭ ʩʦʙʳʪʠʡ ʪʨʫʜ-

ʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʶʙʦʛʦ ʩʦʯʠʥʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʣʘʩʴ ʟʘʪʨʘʪʘʤʠ ʧʦ ʚʨʝ-

ʤʝʥʠ, ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʜʦʨʦʛʦʚʠʟʥʦʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʵʪʦʤʫ ʦ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʭ ʠ ʧʦʜʜʝʣʢʘʭ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʠ ʨʝʯʠ.  

ɼʦ XIX ʚʝʢʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʝ 

ʧʨʠʜʘʚʘʣʦʩʴ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦʩʪʘʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʦʜʥʦʡ ʩʪʨʘʥʳ, ʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʙʳʣʠ ʣʦʢʘʣʴʥʳ. ʆʜʥʘʢʦ 

ʨʘʟʚʠʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʢʥʠʛʦʠʟʜʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠʚʝʣʠ ʢ ʦʩʦ-

ʟʥʘʥʠʶ ʚʘʞʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʟʥʘʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʠ 

ʟʘʱʠʪʫ ʩʦʙʩʪʚʝʥʥʳʭ ʪʚʦʨʮʦʚ ʟʘ ʛʨʘʥʠʮʝʡ, ʥʘʯʘʣʠ ʟʘʢʣʶʯʘʪʴʩʷ ʜʚʫʩʪʦʨʦʥʥʠʝ 

ʩʦʛʣʘʰʝʥʠʷ. ʆʜʥʘʢʦ ʚʩʢʦʨʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʧʨʘʢʪʠʢʘ ʥʝʵʬʬʝʢʪʠʚʥʘ 

ʠ ʥʝʫʜʦʙʥʘ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʢʣʶʯʝʥʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʜʦʛʦʚʦʨʦʚ [2]. 
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ʂʣʶʯʝʚʳʤ ʠ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʝʨʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʘʚ-

ʪʦʨʩʢʠʭ ʧʨʘʚ ʷʚʣʷʝʪʩʷ ɹʝʨʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʦʪ 9 ʩʝʥʪʷʙʨʷ 1886 ʛʦʜʘ, ʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʥʘ ʦʭʨʘʥʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʚʦʨʝʥʠʡ. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʧʦʜ-

ʚʝʨʛʩʷ ʤʥʦʞʝʩʪʚʫ ʠʟʤʝʥʝʥʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ 

ʧʨʠʥʮʠʧʳ ɹʝʨʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʩʣʦʞʠʣʠʩʴ ʚ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ɹʝʨʥʩʢʦʛʦ 

ʩʦʶʟʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʧʨʘʚ ʘʚʪʦʨʦʚ ʩʪʨʘʥ-ʯʣʝʥʦʚ. ɿʘ ʩʚʦʶ ʠʩ-

ʪʦʨʠʶ ʪʝʢʩʪ ʂʦʥʚʝʥʮʠʠ ʧʨʝʪʝʨʧʝʣ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ 

(ʜʦʧʦʣʥʝʥʘ ʚ ʇʘʨʠʞʝ 4 ʤʘʷ 1896 ʛ., ʧʝʨʝʩʤʦʪʨʝʥʘ ʚ ɹʝʨʣʠʥʝ 13 ʥʦʷʙʨʷ 1908 ʛ., 

ʜʦʧʦʣʥʝʥʘ ʚ ɹʝʨʥʝ 20 ʤʘʨʪʘ 1914 ʛ. ʠ ʧʝʨʝʩʤʦʪʨʝʥʘ ʚ ʈʠʤʝ 2 ʠʶʥʷ 1928 ʛ., ʚ 

ɹʨʶʩʩʝʣʝ 26 ʠʶʥʷ 1948 ʛ., ʚ ʉʪʦʢʛʦʣʴʤʝ 14 ʠʶʣʷ 1967 ʛ. ʠ ʚ ʇʘʨʠʞʝ 24 ʠʶʣʷ 

1971 ʛ., ʠʟʤʝʥʝʥʘ 2 ʦʢʪʷʙʨʷ 1979 ʛ.). 

ʂ ʢʦʥʮʫ XIX ʩʪʦʣʝʪʠʷ ʛʨʘʥʠʮʳ ʜʝʡʩʪʚʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʦʙ ʘʚʪʦʨ-

ʩʢʦʤ ʧʨʘʚʝ ʧʝʨʝʩʪʘʣʠ ʦʪʚʝʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʨʫʧʥʳʭ ʠʟʜʘʪʝʣʝʡ. ɼʦ ʩʝʨʝʜʠʥʳ 

XX ʚʝʢʘ ʦʩʥʦʚʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʫʣʠʨʦʚʘʚʰʠʤ ʟʘʱʠʪʫ ʘʚ-

ʪʦʨʩʢʠʭ ʧʨʘʚ, ʦʩʪʘʚʘʣʘʩʴ ɹʝʨʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ. ʆʜʥʘʢʦ ʚ 1952 ʛʦʜʫ ʩʠʪʫʘʮʠʷ ʠʟ-

ʤʝʥʠʣʘʩʴ ʩ ʧʨʠʥʷʪʠʝʤ ɺʩʝʤʠʨʥʦʡ ʢʦʥʚʝʥʮʠʠ ʦʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ, ʛʣʘʚʥʳʤ 

ʧʨʠʥʮʠʧʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʣʦʩʴ ʧʨʠʚʣʝʯʝʥʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚ ʫʯʘʩʪʥʠʢʦʚ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʧʨʠʰʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʩʪʘʥʜʘʨʪʳ ʟʘʱʠʪʳ. ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʵʪʦʡ ʢʦʥʚʝʥʮʠʠ ʣʠʰʴ ʚ 

ʤʘʝ 1973 ʛʦʜʘ. 

ʂʦʥʚʝʥʮʠʷ, ʧʦʜʧʠʩʘʥʥʘʷ ʚ ʉʪʦʢʛʦʣʴʤʝ ʚ ʠʶʥʝ 1967 ʛʦʜʘ, ʩʦʟʜʘʣʘ ʦʩʥʦʚʫ 

ʜʣʷ ʫʯʨʝʞʜʝʥʠʷ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

(ɺʆʀʉ). ʉʝʛʦʜʥʷ ʵʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʚʤʝʩʪʝ ʩ ɺʩʝʤʠʨʥʦʡ ʪʦʨʛʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

(ɺʊʆ) ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʞʠ-

ʤʘ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺʆʀʉ, ʘʚʪʦʨʩʢʠʝ ʠ ʩʤʝʞʥʳʝ ʧʨʘʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʟʘʱʠʱʘʶʱʠʭ ʠʥʪʝʨʝʩʳ ʩʦʟʜʘʪʝʣʝʡ ʢʫʣʴʪʫʨ-

ʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʠ ʢʫʣʴʪʫʨʳ ʥʘʮʠʡ. ɼʦ-

ʛʦʚʦʨ ɺʆʀʉ ʦʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ, ʧʨʠʥʷʪʳʡ ʚ 1996 ʛʦʜʫ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦ-

ʜʦʣʞʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʣʠʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʚ ʩʬʝʨʝ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. ʋʪʨʘʪʘ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʠʤʫʣʳ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ, ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʣʘ ʙʳ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʢʫʣʴʪʫʨʥʦʛʦ 

ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʨʦʜʠʣʘ ʨʷʜ ʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʘʩʩʦʚʦʝ 

ʥʘʨʫʰʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʶʨʠʩ-

ʜʠʢʮʠʠ ʧʨʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩʧʦʨʘʭ, ʧʨʦʙʣʝʤʳ ʜʦʢʘʟʳʚʘʥʠʷ ʬʘʢʪʘ ʥʘʨʫʰʝʥʠʷ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʠ ʫʩʣʦʞʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʮʠʬʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʤʝʭʘʥʠʟʤʦʚ ʚʳʷʚʣʷʶʪʩʷ ʚ ʦʪ-

ʣʠʯʠʷʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ, ʩʣʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʥʠʤʦʛʦ 

ʧʨʘʚʘ, ʘ ʪʘʢ-ʞʝ ʪʨʫʜʥʦʩʪʷʭ ʚ ʧʨʠʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ ʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʭʨʘʥʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʨʦʞʜʘʝʪ ʫʛʨʦʟʳ ʚ ʚʠʜʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ ʥʘ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʥʘʨʫʰʝʥʠʡ ʧʨʘʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʝʟʘʢʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ-

ʪʝʭʥʦʣʦʛʠʡ. 
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ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʟʣʠʯʠʷʭ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʛʠ-

ʩʪʨʘʮʠʠ, ʥʠʟʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʦʪʩʫʪʩʪʚʠʠ ʝʜʠ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʵʢʩʧʝʨʪʠʟʳ. ʊʨʫʜʥʦʩʪʷʤʠ ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʷʚʣʷʶʪʩʷ: ʧʨʦʙʣʝʤʳ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʚʝʥ-

ʮʠʡ, ʥʝʭʚʘʪʢʘ ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʨʘʟʣʠʯʠʷ ʚ ʪʦʣʢʦʚʘʥʠʠ ʧʨʘʚʦʚʳʭ 

ʥʦʨʤ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʱʠʪʳ, ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʢʦʥʚʝʥ-

ʮʠʡ ʠ ʦʙʤʝʥ ʦʧʳʪʦʤ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʳ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʧʦʚʳʰʝʥʠʝ 

ʧʨʘʚʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʦʡ 

ʘʩʧʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʨʝʘʣʴ-

ʥʦʩʪʴ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟ-

ʥʠ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʵʚʦʣʶʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʮʠʬʨʦʚʦʡ ʠʤʧʝʨʘʪʠʚè, 

ʦʪʨʘʞʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʬʝʨʘʭ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʮʠʬʨʦʚʳʭ ʧʨʘʚ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʜʠʥʳʭ ʧʨʠʥʮʠ-

ʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʘʜʘʧʪʘʮʠʷ ʢ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʪʨʝʙʫʝʪ ʘʢ-

ʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʠʥʩʪʠʪʫʪʘ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ. ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ, ʧʨʝʜ-

ʩʪʘʚʣʷʷ ʠʟ ʩʝʙʷ ʤʝʭʘʥʠʟʤ ʶʨʠʜʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʦʙʷʟʘʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʝʨʝ-

ʤʝʥʳ, ʚʥʝʜʨʷʷ ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʇʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʚʦʨ-

ʯʝʩʢʦʛʦ ʪʨʫʜʘ ʢ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʚʝʜʝʪ  ʢ  ʧʦʷʚʣʝʥʠʶ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ 

ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʠʚʦʚ ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʩʬʝʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʘʚ ʘʚʪʦʨʦʚ ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʦ-

ʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʥʘʮʠʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚ ʮʠʬʨʦ-

ʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʩʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʭʦʜʳ: 

1. ʈʘʟʤʝʱʝʥʠʝ ʮʠʬʨʦʚʳʭ ʬʘʡʣʦʚ ʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ (Google 

ɼʠʩʢ, ʗʥʜʝʢʩ ɼʠʩʢ): ʆʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʦʥʪʘʢʪʥʳʝ 

ʜʘʥʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʚ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ ʬʠʢʩʠʨʫʝʪʩʷ ʜʘʪʘ ʧʫʙʣʠʢʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʢʘ-

ʟʘʪʝʣʴʩʪʚʦʤ ʘʚʪʦʨʩʪʚʘ ʚ ʩʧʦʨʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
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2. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʳʷʚʣʝʥʠʷ ʥʝʟʘ-

ʢʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ: ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚʳʩʪʫʧʘʝʪ ʧʨʦʝʢʪ çʆʢʫʣʫʩè, 

ʟʘʧʫʱʝʥʥʳʡ ʈʦʩʢʦʤʥʘʜʟʦʨʦʤ ʚ 2023 ʛʦʜʫ. ʕʪʘ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʦʧʝʨʘʪʠʚʥʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʢʦʥʪʝʥʪ, ʥʘʨʫʰʘʶʱʠʡ ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʠ ʙʣʦʢʠʨʦʚʘʪʴ ʝʛʦ. 

3 ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ VPN-ʩʝʨʚʠʩʦʚ: ʨʝʰʝʥʠʷ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʦʥʠʤʥʦʩʪʠ ʚ ʩʝʪʠ, ʤʦʛʫʪ 

ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʨʴʙʳ ʩ ʥʘʨʫʰʝʥʠʷ-

ʤʠ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ʇʨʠʤʝʨʦʤ ʚʳʩʪʫʧʘʝʪ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 276-ʌɿ, ʟʘʧʨʝ-

ʱʘʶʱʠʡ ʦʙʭʦʜ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʦʩʪʫʧʘ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ ʩ ʩʠʩʪʝʤʦʡ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʠ ʦʪ-

ʩʣʝʞʠʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʂʦʥʪʨʘʢʪʳ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʥʦʛʠʤʠ ʧʣʘʪ-

ʥʳʤ ʚʝʙ-ʧʦʨʪʘʣʘʤʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʣʝʛʘʣʴʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʩʚʦʠʤ 

ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ. ʅʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʣʠʮʝʥʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʘʥʢʮʠʷʤ ʧʨʦ-

ʪʠʚ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

5. ʊʝʭʥʦʣʦʛʠʷ çʙʣʦʢʯʝʡʥè: ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ, ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʮʝʧʴ ʟʘʧʠʩʝʡ 

(çʙʣʦʢʦʚè). ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʚʦʟʤʦʞʥʦ-

ʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʜʘʝʪ ʛʘʨʘʥʪʠʶ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʷ ʧʨʠʚʦ-

ʜʠʪʴ ʥʘʜʝʞʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʬʘʢʪʦʚ ʥʘʨʫʰʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʘʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʪʫʧʘʝʪ ʚ ʥʦʚʫʶ ʬʘʟʫ 

ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʘʢʪʠʚʥʳʤ ʧʦʠʩ-

ʢʦʤ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʘʚ-

ʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʜʠʢʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʚʳʯʥʳʭ ʬʦʨʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʘʜʞʝʪʦʚ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ʩʦʟʜʘʚʘʝʤʳʭ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʘʤ 

ʢʘʢ ʜʣʷ ʩʘʤʠʭ ʘʚʪʦʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʠ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ ʢʦʥʪʝʥʪʘ. 

 ɺ ʥʘʰʝ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʱʠʭ ʫʛʦʜʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ 

ʧʨʦʮʝʩʩʘ. ɸʚʪʦʨʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤ ʚʦʟʥʘʛʨʘʞʜʝʥʠʠ ʟʘ ʩʚʦʠ 

ʪʨʫʜʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʠ ʜʠʩʪʨʠʙʫʮʠʠ, 

ʘ ʧʦʪʨʝʙʠʪʝʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷʤ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦ-

ʜʘ, ʙʝʨʫʱʝʛʦ ʚʦ ʚʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʠ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʟʘʱʠʪʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʘʚʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 
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ʟʘʱʠʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠ-

ʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ 

ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʦʭʨʘʥʳ ʧʨʘʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʛʣʦ-

ʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʫʜʝʥʯʝʩʢʦʤ ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʠ ʩʧʦʨʪʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ. ʈʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʫʪʝʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢ 

ʧʦʚʳʰʝʥʠʶ ʩʚʦʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʠʭ 

ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫ-

ʟʦʚ ʢ ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɿʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ: 

1. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʜʣʷ ʚʳ-

ʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ. 

2. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʯʝʪʢʠʝ ʠ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʚʠʟʫʘʣʴʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʣʝ-

ʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʮʝʣʠ ʧʨʦʜʫʢʪʘ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʢʨʝʘʪʠʚʥʫʶ ʢʦʥʮʝʧʮʠʶ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʤʦʯʴ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʢ ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

4. ʉʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʣʘʢʘʪ ʩ QR-ʢʦʜʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʫ-

ʜʝʥʪʘʤ ʙʳʩʪʨʳʡ ʠ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʚʝʨʝʥʥʳʤ ʥʘʫʯʥʳʤ ʩʪʘʪʴʷʤ ʠ ʜʨʫʛʠʤ 

ʧʦʣʝʟʥʳʤ ʨʝʩʫʨʩʘʤ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ. 
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5. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʫʜʝʥʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-ʩʧʦʨʪʩʤʝʥʦʚ, ʙʫʜʝʪ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʘʥʘʣʠʟʦʤ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʠʟʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, ʚʢʣʶʯʘʷ ʯʘʩʪʦʪʫ ʟʘʥʷ-

ʪʠʡ, ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʪʠʚʘʮʠʶ ʠ ʦʙʱʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʟʘʥʠʤʘʶ-

ʱʠʭʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʨʝʩʧʦʥʜʝʥʪʳ, ʟʘʥʠ-

ʤʘʶʱʠʝʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʚʝʜʝʥʠʝ ʠ ʚʦʩʧʨʠʷ-

ʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʪʨʝʥʠʨʦʚʢʘʤʠ ʠ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʚʳʷʚʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʠʥʪʝʨʝʩʥʳʝ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʢ ʧʦʣʫʯʝ-

ʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 1-2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ʚʳʨʘʟʠʣʠ ʤʥʝʥʠʝ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ ʦ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷ-

ʪʠʡ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʪʠʚʘʮʠʶ ʢ ʟʘʥʷʪʠʷʤ ʫ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʯʘʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʦ ʛʣʫʙʞʝ 

ʠʟʫʯʠʪʴ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʷ-

ʪʠʡ. ʊʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʠ ʦʙʨʘʱʝʥʠʝʤ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʙʨʘʱʝʥʠʝʤ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʦʮʝʥʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʦʣʝʟʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩ ʧʦ-

ʚʳʰʝʥʠʝʤ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝ-

ʥʠʝ ʦʮʝʥʢʠ ʦʙʱʝʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ɺʚʠʜʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝ-

ʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʣʴʟʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʩʧʦʨʪʠʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʘ ʧʣʘʢʘʪʘ 

ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʳʙʠʨʘʝʪʩʷ ʩʪʫʜʝʥʯʝ-

ʩʢʘʷ ʤʦʣʦʜʝʞʴ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠ 

ʠʤʝʥʥʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʦʪ ʧʦʚʳʰʝʥʠʷ ʩʚʦʝʡ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʩʧʦʨʪʝ. 

ʌʦʨʤʫʣʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʢʣʘʤʥʦʤʫ ʧʨʦʜʫʢʪʫ: 

1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ: 

V ʇʨʦʜʫʢʪ ʦʩʚʝʱʘʝʪ ʙʘʟʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʢʠ ʩʧʦʨʪʩʤʝʥʘ ï ʙʠʦʤʝʭʘʥʠʢʘ, ʩʧʦʨʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, ʩʧʦʨʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ, 

ʪʝʦʨʠʷ ʪʨʝʥʠʨʦʚʢʠ. 

V ʉʦʚʝʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʩʪʫ-

ʜʝʥʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʨʝʤʝʥʠ, ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ). 

V ʊʦʥ ʠ ʩʪʠʣʴ ʠʟʣʦʞʝʥʠʷ ʜʨʫʞʝʣʶʙʥʳʡ ʠ ʤʦʪʠʚʠʨʫʶʱʠʡ. 

V ʇʨʝʜʣʦʞʝʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʝʤʢʦ, ʥʝ ʩʦʜʝʨʞʘʪ ʩʣʦʞʥʳʭ ʥʘʫʯ-

ʥʳʭ ʪʝʨʤʠʥʦʚ. 

V ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʦʩʪʦʚʝʨʥʳʝ, ʥʝ ʩʦʜʝʨʞʘʪ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʟ ʩʦʤʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

V ʌʦʨʤʫʣʠʨʦʚʢʠ ʩʦʜʝʨʞʘʪ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʟʳʚ ʢ ʜʝʡʩʪʚʠʶ (ʥʘʧʨʠ-

ʤʝʨ: çʇʨʦʯʠʪʘʡ ʩʪʘʪʴʶ ʦ ʪʝʭʥʠʢʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ ʧʝʨʝʜ ʪʨʝʥʠʨʦʚ-

ʢʦʡè). 

2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ: 

V ɼʠʟʘʡʥ ʧʨʦʜʫʢʪʘ ʣʘʢʦʥʠʯʥʳʡ, ʧʨʠ ʵʪʦʤ ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʫʶ ʯʘʩʪʴ. 

V ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʨʢʘʷ, ʧʨʠʚʣʝʢʘʝʪ ʚʥʠ-

ʤʘʥʠʝ, ʟʘʧʦʤʠʥʘʶʱʘʷʩʷ. 

V ʈʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʢʩʪʘ ʥʝʤʥʦʛʦ. 

V ʐʨʠʬʪ ʯʠʪʘʝʤʳʡ, ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʇʝʨʝʜʥʷʷ ʯʘʩʪʴ ʧʣʘʢʘʪʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʣʘʢʘʪ 

ʩ QR-ʢʦʜʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʩʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʟʘʜʘ-

ʯʘʤ ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʣʘʢʘʪ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

1. ʇʷʪʴ QR-ʢʦʜʦʚ: ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʣʘʢʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ QR-

ʢʦʜʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʦʣʝʟʥʦʡ ʩʪʘʪʴʝ ʧʦ ʪʝʤʝ ʬʠ-

ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ: 

V ʩʪʘʪʴʷ ʄʦʨʦʟʦʚʦʡ ʃ.ɺ. ʠ ʂʠʨʴʷʥʦʚʦʡ ʃ.ɸ. ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʜʣʷ ʧʨʦʧʘʛʘʥʜʳ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʢʘʥʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʉʄʀ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʠ ʦʮʝʥʠʚʘʶʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʤʦʣʦʜʝʞʠ 

ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ ʠ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ [1]; 

V ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ; 

V ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʥʘ 

ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥ-

ʥʦʩʪʝʡ ʠ ʤʦʨʘʣʴʥʳʭ ʢʘʯʝʩʪʚ [2]; 

V ʚ ʩʪʘʪʴʝ ʅʠʢʦʥʦʨʦʚʘ ɸ.ɸ. ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʉʘʨʤʘʥʦʚʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʠʭ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʟʥʘʥʠʷʤʠ ʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʠ ʨʝʘʣʴʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ, ʚʳʷʚʣʷʝʪ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ 

ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. [3]. 

2. ʊʝʢʩʪ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ: çɺʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʟʘʜʫʤʳʚʘʣʠʩʴ, ʧʦ-

ʯʝʤʫ ʦʜʥʠ ʩʪʫʜʝʥʪʳ-ʩʧʦʨʪʩʤʝʥʳ ʙʣʠʩʪʘʶʪ ʥʘ ʪʨʝʥʠʨʦʚʢʘʭ, ʘ ʜʨʫʛʠʝé ʥʫ, ʧʨʦ-

ʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ? ʀʥʬʦʨʤʘʮʠʷ ï ʢʣʶʯ ʢ ʫʩʧʝʭʫ!è ʕʪʦʪ ʪʝʢʩʪ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠ-

ʤʘʥʠʝ ʠ ʩʪʘʚʠʪ ʚʦʧʨʦʩ, ʥʘ ʢʦʪʦʨʳʡ ʧʣʘʢʘʪ ʜʘʝʪ ʦʪʚʝʪ. 
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3. ʊʝʢʩʪ ʚ ʥʠʞʥʝʤ ʣʝʚʦʤ ʫʛʣʫ: çʏʪʦ ʧʦʣʫʯʠʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʩʧʦʨʪʩʤʝʥ?è ɼʘʣʝʝ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ:  

V çɹʦʣʴʰʝ ʤʦʪʠʚʘʮʠʠ!è; 

V çɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ!è; 

V çʏʝʪʢʠʝ ʮʝʣʠ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʦʚʳʤ ʚʝʨʰʠʥʘʤ!è. 

4. ʊʝʢʩʪ ʧʦ ʮʝʥʪʨʫ: çʉʝʢʨʝʪ ʋʩʧʝʭʘè ï ʧʨʠʟʳʚʘʝʪ ʢ ʜʝʡʩʪʚʠʶ ʠ ʤʦʪʠ-

ʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʫʟʥʘʪʴ, ʢʘʢ ʟʥʘʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʤ ʚ ʩʧʦʨʪʝ. 

5. QR-ʢʦʜ ʧʦʜ ʪʝʢʩʪʦʤ çʉʝʢʨʝʪ ʋʩʧʝʭʘè: ɺ ʩʪʘʪʴʝ ʅʠʢʦʥʦʨʦʚʘ ɸ.ɸ. 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʉʘʨʤʘʥʦʚʩʢʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʠʭ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʟʥʘʥʠʷʤʠ ʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʠ ʩʧʦʨʪʝ ʠ ʨʝʘʣʴʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ, ʚʳʷʚʣʷʝʪ ʬʘʢʪʦʨʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʧʫʪʠ ʧʦ-

ʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ (ʨʠʩʫʥʦʢ 3) [1]. 

 
 

ʈʠʩʫʥʦʢ 3 ï ɿʘʜʥʷʷ ʯʘʩʪʴ ʧʣʘʢʘʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʤ ʧʣʘʢʘʪʝ ʩ QR-ʢʦʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʢ 

ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ. ʈʝʘʣʠʟʘʮʠʷ 

ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʩʧʦʨʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʫʜʝʥʪʦʚ, ʧʦʚʳ-

ʩʠʪʴ ʠʭ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʦʩʦʟʥʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʟʘʥʷʪʠʷʤ ʩʧʦʨʪʦʤ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʜʫʢʪʘ ʧʦʟʚʦʣʷʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʫʜʫʱʝʤ. 
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(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʆɺʓʐɽʅʀɽ ʀʅʊɽʈɽʉɸ ʂ ʈɸɿɺʀʊʀʖ ʉʊɸʊʀʏɽʉʂʆʁ ʉʀʃʆɺʆʁ 

ɺʓʅʆʉʃʀɺʆʉʊʀ ʋ ʉʊʋɼɽʅʊʆɺ ʊɽʍʅʀʏɽʉʂʆɻʆ ɺʋɿɸ 
 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʫʜʝʥʯʝʩʢʦʡ ʞʠʟʥʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ, ʥʦ ʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴ-

ʰʠʭ ʫʯʝʙʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʬʠʟʠʯʝʩʢʘʷ ʩʠʣʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦ-

ʮʝʩʩʫ. ʈʘʟʚʠʪʠʝ ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʟʜʦʨʦʚʴʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʠ, 

ʫʢʨʝʧʣʝʥʠʶ ʤʳʰʮ ʠ ʩʚʷʟʦʢ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʉʪʘʪʠʯʝʩʢʘʷ ʩʠʣʦʚʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʫʤʝʥʠʠ ʩʦʭʨʘʥʷʪʴ ʤʳ-

ʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʥʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʫʪʦʤʣʝʥʠʶ ʠ ʩʪʨʝʩʩʫ, ʧʦʤʦʛʘʷ ʩʪʫ-

ʜʝʥʪʘʤ ʣʫʯʰʝ ʧʝʨʝʥʦʩʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ ʠ ʚʥʫʪʨʝʥʥʝʝ ʨʘʚʥʦʚʝʩʠʝ [1]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʤʦʪʠʚʘʮʠʠ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʠ ʟʘʥʷʪʠʡ. ʇʦʵʪʦʤʫ ʩʪʫʜʝʥʪʘʤ ʚʘʞʥʦ 

ʥʝ ʪʦʣʴʢʦ ʟʥʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʥʦ ʠ ʠʤʝʪʴ ʧʦʜ 

ʨʫʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʜʠʩʮʠʧʣʠʥʫ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʴ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ð ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʟʘʢʣʘʜʢʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʢʘʥʮʝʣʷʨʩʢʠʡ ʧʨʝʜ-

ʤʝʪ, ʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʤʦʱʥʠʢ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʫʯʝʙʥʫʶ, ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʠ. ʆʥʘ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʫ ʩʦʭʨʘʥʷʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʘʧʦʤʠʥʘʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨ-

ʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ʃʠʮʝʚʘʷ ʩʪʦʨʦʥʘ ʟʘʢʣʘʜʢʠ ʦʬʦʨʤʣʝʥʘ ʚ ʷʨʢʠʭ, ʤʦʪʠʚʠʨʫʶʱʠʭ ʮʚʝʪʘʭ ʠ 

ʩʦʜʝʨʞʠʪ ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ. ʅʘ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʙʘʟʦʚʳʭ ʫʧʨʘʞʥʝʥʠʷ: çʉʪʫʣʴʯʠʢè, 

çʇʣʘʥʢʘè ʠ çʉʪʘʣʴʥʳʝ ʛʘʥʪʝʣʠè, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ 

ʤʳʰʮ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ð ʢʘʢ ʚ ʦʙʱʝʞʠʪʠʠ, ʪʘʢ ʠ 

ʚ ʘʫʜʠʪʦʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʨʘʩʧʦʣʦʞʝʥʘ ʣʠʥʝʡʢʘ-ʰʢʘʣʘ, 

ʩʠʤʚʦʣʠʟʠʨʫʶʱʘʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ, ʥʦ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ ʣʠʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ. ɿʘʚʝʨʰʘʝʪ ʜʠʟʘʡʥ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʜʝʚʠʟ: çʅʘʯʥʠ ʫʪʨʦ ʥʝ ʩ ʢʦ-

ʬʝ!è, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʧʦʟʠʪʠʚʥʳʡ ʥʘʩʪʨʦʡ ʥʘ ʘʢʪʠʚʥʦʝ ʥʘʯʘʣʦ ʜʥʷ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʘʢʣʘʜʢʠ ʨʘʟʤʝʱʝʥ QR-ʢʦʜ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʧʝʨʝʡʪʠ 

ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʡʪ-ʢʦʤʧʘʥʴʦʥ. ʈʝʩʫʨʩ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʨʘʟʚʠʪʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʆʥ 

ʧʦʤʦʛʘʝʪ ʥʝ ʧʨʦʩʪʦ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʧʦʥʠʤʘʪʴ, ʟʘʯʝʤ ʠ ʢʘʢ ʦʥʠ ʨʘʙʦ-

ʪʘʶʪ. 
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ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʟʝʮ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʟʘʢʣʘʜʢʠ ʩ ʣʠʮʝʚʦʡ ʠ ʦʙʨʘʪʥʦʡ ʩʪʦ-

ʨʦʥʳ. 

 

ʅʘ ʩʘʡʪʝ ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʟʛʣʷʥʫʪʴ ʥʘ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ. ɿʜʝʩʴ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʥʷʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʯʪʦ ʪʘʢʦʝ 

ʩʪʘʪʠʯʝʩʢʘʷ ʩʠʣʦʚʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʧʦʯʝʤʫ ʦʥʘ ʚʘʞʥʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʢʘʢ ʚʣʠʷʝʪ 

ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘ-

ʩʪʠ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ ʦʧʠʩʘʥʳ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʚʦ ʚʨʝʤʷ 

ʫʜʝʨʞʘʥʠʷ ʧʦʟʠʮʠʡ: ʢʘʢ ʤʳʰʮʳ ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʙʦʪʫ, ʧʦʯʝʤʫ ʧʦʷʚʣʷʝʪʩʷ ʫʩʪʘ-

ʣʦʩʪʴ ʠ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʢʫ. ʊʘʢʦʡ ʤʘʪʝʨʠʘʣ ʧʦʤʦʛʘʝʪ ʩʪʫ-

ʜʝʥʪʫ ʦʩʦʟʥʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʪʨʝʥʠʨʦʚʢʘʤ ʠ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʣʶʙʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʜʚʠʞʝʥʠʝ, ʘ ʫʧʨʘʚʣʷʝʤʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʨʘʟʜʝʣ ʩʘʡʪʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʪʨʝʭ ʙʘʟʦʚʳʭ 

ʫʧʨʘʞʥʝʥʠʷʭ ï çʉʪʫʣʴʯʠʢè, çʇʣʘʥʢʘè ʠ çʉʪʘʣʴʥʳʝ ʛʘʥʪʝʣʠè. ʂʘʞʜʦʝ ʫʧʨʘʞʥʝ-

ʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʯʝʪʢʠʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, ʩʦʚʝʪʘʤʠ ʧʦ ʜʳʭʘʥʠʶ ʠ ʙʝʟʦʧʘʩ-

ʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ. ɼʦʙʘʚʣʝʥʥʳʝ ʩʭʝʤʳ ʠ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʦʰʠʙʦʢ 

ʧʦʚʪʦʨʠʪʴ ʪʝʭʥʠʢʫ ʜʘʞʝ ʪʝʤ, ʢʪʦ ʥʠʢʦʛʜʘ ʨʘʥʴʰʝ ʥʝ ʟʘʥʠʤʘʣʩʷ. ʇʨʠ ʵʪʦʤ 

ʫʧʨʘʞʥʝʥʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʛʜʝ ʫʛʦʜʥʦ ð ʚ ʢʦʤʥʘʪʝ ʦʙʱʝʞʠʪʠʷ, ʥʘ ʧʝʨʝ-

ʤʝʥʝ ʠʣʠ ʜʘʞʝ ʚ ʧʘʨʢʝ, ʯʪʦ ʜʝʣʘʝʪ ʟʘʥʷʪʠʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʚʩʝʭ. 
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ʈʠʩʫʥʦʢ 2 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ. 

 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʡʪʝ ʫʜʝʣʝʥʦ ʨʘʟʜʝʣʫ çʌʠʟʠʦʣʦʛʠʷè. ɿʜʝʩʴ ʦʙʲ-

ʷʩʥʷʝʪʩʷ, ʧʦʯʝʤʫ ʩʪʘʪʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʪʘʢ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪ ʚʥʫʪʨʝʥ-

ʥʠʝ ʤʳʰʮʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʦʩʘʥʢʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʣʘ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʧʦʤʦʛʘʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʥʝ ʢʘʢ ʦʙʷʟʘʥʥʦʩʪʴ, ʘ 

ʢʘʢ ʯʘʩʪʴ ʦʩʦʟʥʘʥʥʦʛʦ ʫʭʦʜʘ ʟʘ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʘʡʪ ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣ çʊʝʩʪʠʨʦʚʘʥʠʝè, ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʨʦ-

ʩʪʳʝ ʩʧʦʩʦʙʳ ʧʨʦʚʝʨʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ: ʠʟʤʝʨʠʪʴ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʧʦ-

ʟʠʮʠʡ, ʦʪʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʦʩʘʥʢʝ ʠ ʦʪʤʝʪʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʜʘʝʪ ʪʨʝʥʠʨʦʚʢʘʤ ʵʣʝʤʝʥʪ ʠʛʨʳ ʠ 

ʤʦʪʠʚʘʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʚʳʢʰʠʭ ʚʠʜʝʪʴ ʢʦʥʢʨʝʪʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʠʟʫʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʪʝʨ-

ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʘʡʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʫʜʦʙʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ʂʘʢ ʠ ʟʘʢʣʘʜʢʘ, ʦʥ ʧʦʤʦʛʘʝʪ ʚʳʨʘʙʦʪʘʪʴ ʧʨʠʚʳʯʢʫ ʟʘʥʠʤʘʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʠ ʩ 

ʠʥʪʝʨʝʩʦʤ, ʚʠʜʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʨʦʩʪ. 

ʆʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʟʘʢʣʘʜʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʥʷʪʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʥʝ ʧʨʦʩʪʦ ʜʝʢʦʨʘʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʘ ʧʦʣ-

ʥʦʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʘʤʦʢʦʥʪʨʦʣʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʤʝʱʝʥʳ ʥʘʟʚʘʥʠʷ 

ʪʨʝʭ ʙʘʟʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ: çʉʪʫʣʴʯʠʢè, çʇʣʘʥʢʘè ʠ çɻʘʥʪʝʣʠè, ʘ ʪʘʢʞʝ ʩʧʝʮʠ-

ʘʣʴʥʦ ʦʩʪʘʚʣʝʥʥʳʝ ʧʨʦʙʝʣʳ. ɺ ʵʪʠ ʧʦʣʷ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʚʧʠʩʘʪʴ ʞʝʣʘʝʤʳʡ ʨʝ-

ʟʫʣʴʪʘʪ, ʢʦʪʦʨʦʛʦ ʦʥ ʩʪʨʝʤʠʪʩʷ ʜʦʙʠʪʴʩʷ ʯʝʨʝʟ ʤʝʩʷʮ ʨʝʛʫʣʷʨʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. 

ʊʘʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʮʝʣʝʡ ʧʦʤʦʛʘʝʪ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʥʠʨʦʚʦʢ ʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ. 

ʇʦʜ ʵʪʦʡ ʯʘʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʘ ʪʘʙʣʠʮʘ ʬʦʨʤʘʪʘ 5Ĭ6, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘ-

ʥʘ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʛʨʘʬʠʢʘ ʩʪʫʜʝʥʪʦʚ. ʇʷʪʴ ʩʪʨʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʙʫʜʥʠʤ ʜʥʷʤ ʥʝʜʝʣʠ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʘʢʪʠʚʥʦ ʟʘʥʷʪʳ ʥʘ ʧʘʨʘʭ, ʚʳʧʦʣʥʷʶʪ ʟʘ-

ʜʘʥʠʷ ʠ ʠʩʧʳʪʳʚʘʶʪ ʫʤʩʪʚʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʪʘʙʣʠʮʘ ʚʧʠʩʳʚʘ-

ʝʪʩʷ ʚ ʧʨʠʚʳʯʥʳʡ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ. ɼʚʘ ʚʳʭʦʜʥʳʭ ʜʥʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʦʩ-
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ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪʜʳʭʘ. ʊʘʢʦʡ ʙʘʣʘʥʩ ʥʘʛʨʫʟʢʠ ʠ ʦʪʜʳʭʘ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʪʨʝʥʠ-

ʨʦʚʦʢ ʛʠʙʢʠʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʶʙʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ɺ ʪʘʙʣʠʮʝ ʩʪʫʜʝʥʪ ʦʪʤʝʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʛʘʣʦʯʢʘʤʠ, ʪʝʤ ʩʘ-

ʤʳʤ ʬʠʢʩʠʨʫʷ ʩʚʦʡ ʧʨʦʛʨʝʩʩ. ʈʝʛʫʣʷʨʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʬʦʨʤʠʨʫʝʪ ʧʨʠʚʳʯʢʫ ʢ 

ʜʠʩʮʠʧʣʠʥʝ ʠ ʧʦʤʦʛʘʝʪ ʚʠʟʫʘʣʴʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʠ ʫʩʧʝʭʠ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʦʪʠʚʘʮʠʶ: ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʚʠʜʠʪ, ʯʪʦ ʦʥ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘ-

ʥʠʷ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ, ʫ ʥʝʛʦ ʚʦʟʥʠʢʘʝʪ ʞʝʣʘʥʠʝ ʥʝ ʧʨʝʨʳʚʘʪʴ ʮʝʧʦʯʢʫ.  

ʇʦʜ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʟʘʢʣʘʜʢʠ ʨʘʟʤʝʱʝʥʳ ʢʦʨʦʪʢʠʝ ʤʦʪʠʚʠʨʫʶʱʠʝ ʜʝ-

ʚʠʟʳ: çɻʣʘʚʥʦʝ ï ʨʝʛʫʣʷʨʥʦʩʪʴ!è ʠ çɼʘʞʝ 5 ʤʠʥʫʪ ʚ ʜʝʥʴ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪè. ʕʪʠ 

ʬʨʘʟʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʩʪʦʪʫ, ʦʙʣʘʜʘʶʪ ʤʦʱʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʟʘʨʷʜʦʤ. ʆʥʠ 

ʥʘʧʦʤʠʥʘʶʪ, ʯʪʦ ʫʩʧʝʭ ʚ ʪʨʝʥʠʨʦʚʢʘʭ ʥʝ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʡ ï ʛʦʨʘʟʜʦ ʚʘʞʥʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʢ ʮʝʣʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʜʫʢʪ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʳʭ ʢʫʨʩʦʚ, 

ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤʫ ʛʨʘʬʠʢʫ ʠ ʯʘʩʪʦ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʭʚʘʪʢʦʡ ʚʨʝʤʝʥʠ ʠ ʩʠʣ. ɿʘʢʣʘʜʢʘ ʧʦʤʦʛʘʝʪ ʚʩʪʨʦʠʪʴ ʬʠʟʠʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʫʪʠʥʫ, ʥʝ ʧʝʨʝʛʨʫʞʘʷ ʨʘʩʧʠʩʘʥʠʝ. ʕʪʦ ʦʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʝʛʫʣʷʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʟʘʢʣʘʜʢʝ ʠ ʥʘ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʘʡʪʝ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ: ʫʢʨʝʧʣʷʝʪ ʤʳʰʮʳ, 

ʫʣʫʯʰʘʝʪ ʦʩʘʥʢʫ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʤʩʪʚʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʇʨʘʢʪʠ-

ʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ, ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ, ʚʳʙʦʨ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʠʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 2ï3 ʪʨʝʥʠʨʦʚʢʠ ʚ ʥʝʜʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʟʘʤʝʪʥʦʛʦ ʨʦʩʪʘ ʩʪʘ-

ʪʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʢʣʘʜʢʠ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʧʦʤʦʛʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʬʠʟʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʝʜʝʥʠʝ ʟʘʧʠʩʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʠʩʮʠʧʣʠʥʳ, ʩʘ-

ʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʳʭ ʧʦʣʝʟʥʳʭ ʧʨʠʚʳʯʝʢ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʟʘʢʣʘʜʢʘ 

ʩʣʫʞʠʪ ʧʨʠʤʝʨʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʟʘʙʦʪʳ ʦ ʟʜʦ-

ʨʦʚʴʝ, ʩʪʠʤʫʣʠʨʫʷ ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ, ʧʦʚʳʰʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʚʦʝʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ. 
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2. ʅʠʢʦʣʘʠʯʝʚʘ ɸ.ʉ. ʈʘʟʚʠʪʠʝ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

çworkout-ʠʛʨè ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ / ɸ. ʉ. ʅʠʢʦʣʘʠʯʝʚʘ, ɸ. ɺ. ɹʦʣʦʭʦʚ, ʀ. ʌ. ɹʝʨʥʘʪʦ-

ʚʠʯ // ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., ʄʠʥʩʢ, 28 ʷʥʚ. 2021 ʛ. / ʛʣ. ʨʝʜ. ʖ. ʀ. ʄʘʩ-

ʣʦʚʩʢʘʷ. ï ʄʠʥʩʢ : ɹɻʋ, 2021. ï ʉ. 155-159. 
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ɸ.ʆ. ʉʘʢʩ, ʩʪʫʜ., ʖ.ɺ. ɺʘʡʥʠʣʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

(ʄʆʋ ɺʆ çɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʄʦʛʠʣʝʚ) 

ɸʅɸʃʀɿ ɸʂʊʋɸʃʔʅʆʉʊʀ ʈɸɿʈɸɹʆʊʂʀ ʆʅʃɸʁʅ-ʇʃɸʊʌʆʈʄʓ 

ɼʃʗ ʂʆʃʃɽʂʎʀʆʅɽʈʆɺ ʌʀɻʋʈʆʂ 

 

ɺ ʥʘʰʠ ʜʥʠ ʚʩʝ ʙʦʣʴʰʝ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʶ, ʦʩʦ-

ʙʝʥʥʦ ʢ ʬʠʛʫʨʢʘʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʤʠʥʠʘʪʶʨʘʤ ʠ ʩʫʚʝʥʠʨʥʦʡ ʘʪʨʠʙʫ-

ʪʠʢʝ. ʂʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʳʤ ʭʦʙʙʠ, ʥʦ ʠ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʫʤʘ. ʂʦʣʣʝʢʮʠʦʥʝʨʳ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʤʝʥʠʚʘʶʪʩʷ ʵʢʟʝʤʧʣʷʨʘʤʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʚʳʩʪʘʚ-

ʢʘʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ [1]. 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʩʣʦʚʠʣʦ ʧʝʨʝʭʦʜ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʦʥʣʘʡʥ-ʬʦʨʤʘʪ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʬʦʨʫʤʳ ʠ ʤʘʨʢʝʪʧʣʝʡʩʳ ʧʦʟʚʦʣʷʶʪ ʢʦʣʣʝʢʮʠʦʥʝʨʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ ʠ 

ʩʦʚʝʪʘʤʠ, ʥʘʭʦʜʠʪʴ ʧʨʝʜʤʝʪʳ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʢʦʣʣʝʢʮʠʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʧʣʘʪʬʦʨʤʳ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʝʨʚʠʩʳ, ʯʪʦ ʫʩʣʦʞ-

ʥʷʝʪ ʧʦʠʩʢ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʦʙʤʝʥ ʬʠʛʫʨʢʘʤʠ [2, 3]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʠʪ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʦʙʱʝʥʠʷ, ʧʦʠʩʢʘ, ʚʳʩʪʘʚʣʝʥʠʷ ʦʙʲʷʚʣʝʥʠʡ ʠ ʚʝ-

ʜʝʥʠʷ ʫʯʝʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʚ ʦʜʥʦʤ ʫʜʦʙʥʦʤ ʩʝʨʚʠʩʝ, ʩʧʦʩʦʙʥʦʤ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ ʩʦ ʚʩʝʛʦ ʤʠ-

ʨʘ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʠʭ ʠʥʪʝʨʝʩ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʩʝʨʚʠʩʘ Google Trends. ɼʘʥʥʳʡ ʙʨʘʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ 

ñʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʬʠʛʫʨʦʢò. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çʂʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʬʠʛʫʨʦʢè 

 

ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦ 

ʚʳʩʦʢʘʷ ʠ ʢ 2025 ʦʩʦʙʝʥʥʦ ʥʘʨʘʩʪʠʣʘ ʪʝʤʧʳ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʫʟʢʦ-

ʥʘʧʨʘʚʣʝʥʥʳʝ ʟʘʧʨʦʩʳ çLPSè ʠ çFunko Popè, ʯʴʠ ʘʥʘʣʠʟʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ 

ʨʠʩʫʥʢʘʭ 2-3. 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çLPSè 

ɸʥʘʣʠʟ ʟʘʧʨʦʩʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʙʨʝʥʜʘʤ ʬʠʛʫʨʦʢ ʪʘʢʞʝ ʜʦʢʘʟʳʚʘʝʪ ʩʪʘ-

ʙʠʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʠʢʠ ʨʦʩʪʘ ʩʦʚʧʘʜʘʶʪ ʩ ʚʳʭʦʜʘʤʠ ʥʦʚʳʭ ʢʦʣ-

ʣʝʢʮʠʦʥʥʳʭ ʣʠʥʝʝʢ, ʯʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʩʪʦʷʥʥʦʤ ʚʦʚʣʝʯʝʥʠʠ ʘʫʜʠ-

ʪʦʨʠʠ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çFunko Popè 

 

ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʧʨʦʩʦʚ çʌʠʛʫʨʢʠ ʢʫʧʠʪʴè ʠ çʌʠʛʫʨʢʠ ʦʙ-

ʤʝʥè. ʀʭ ʜʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 4-5. 
 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çʌʠʛʫʨʢʠ ʢʫʧʠʪʴè 

 

 
ʈʠʩʫʥʦʢ 5 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çʌʠʛʫʨʢʠ ʦʙʤʝʥè 

 

ʀʟ ʛʨʘʬʠʢʦʚ ʧʦʢʫʧʢʠ/ʦʙʤʝʥʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʠʨʦ-

ʩʪʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʧʦʧʦʣʥʝʥʠʠ ʩʚʦʠʭ ʢʦʣʣʝʢʮʠʡ ʬʠʛʫʨʦʢ, 

ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ. 
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ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çʌʦʨʫʤ ʢʦʣʣʝʢ-

ʮʠʦʥʝʨʦʚè. 
 

 
ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʧʨʦʩʘ çʌʦʨʫʤ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚè 

 

ɼʘʥʥʳʝ ʧʦʩʣʝʜʥʝʛʦ ʛʨʘʬʠʢʘ ʛʦʚʦʨʷʪ ʦ ʥʝʜʘʚʥʝʤ ʧʦʜʲʝʤʝ ʠʥʪʝʨʝʩʘ ʢʦʣʣʝʢ-

ʮʠʦʥʝʨʦʚ ʢ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘʤ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʣʠ ʦʙʤʝʥʝ ʧʨʝʜʤʝʪʘʤʠ, ʥʦ ʠ ʚ ʘʢʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠ ʧʦ-

ʠʩʢʝ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʣʣʝʢ-

ʮʠʦʥʝʨʦʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʯʠʩʪʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ. ɺʘʞʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʭʦʙʙʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤ ʜʣʷ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ ʬʠʛʫʨʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 

Google Trends. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʪʘʙʠʣʴʥʳʡ ʠ ʨʘʩʪʫʱʠʡ 

ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʶ ʬʠʛʫʨʦʢ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʥʝ 

ʪʦʣʴʢʦ ʧʦʠʩʢ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʝʜʤʝʪʦʚ, ʥʦ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʧʨʦʩʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʙʨʝʥʜʘʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʧʠʢʠ ʘʢ-

ʪʠʚʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʣʠʟʘʤʠ ʥʦʚʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʝʨʠʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʩʝʨʚʠʩʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʝ-

ʨʦʚ. 
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ɽ.ɽ. ʉʤʠʨʥʦʚʘ, ʩʪʫʜ.; ʉ.ɺ. ʉʣʝʧʯʝʥʢʦʚʘ, ʢ.ʧ.ʥ. ʜʦʮ. 

(ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çʅʀʋ çʄʕʀè ʚ ʛ. ʉʤʦʣʝʥʩʢʝ) 

ʇʈɸɺʆɺɸʗ ɿɸʑʀʊɸ ʃʀʊɽʈɸʊʋʈʅʆ-ʍʋɼʆɾɽʉʊɺɽʅʅʓʍ 

ʇʈʆʀɿɺɽɼɽʅʀʁ ʂɸʂ ʆʉʆɹʆɻʆ ɺʀɼɸ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ 

ʉʆɹʉʊɺɽʅʅʆʉʊʀ 

 

ʇʦʥʷʪʠʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴè ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʘʶʱʠʤ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʘʚʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ 

ʷʚʣʷʶʪʩʷ ʠʥʩʪʠʪʫʪʳ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ, ʧʘʪʝʥʪʥʦʛʦ ʧʨʘʚʘ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ, 

ʪʦʚʘʨʥʳʭ ʟʥʘʢʦʚ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʝ ʠ ʧʘʪʝʥʪʥʦʝ ʧʨʘʚʦ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʠʜʝʡ. ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ʞʝ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʣʠʪʝʨʘʪʫʨʥʳʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝ-

ʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

 

ʃʠʪʝʨʘʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ï ʵʪʦ ʦʩʦʙʘʷ ʬʦʨʤʘ ʯʝʣʦʚʝʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʥʦʛʦ ʦʪʦʙʨʘ-

ʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʝʨʝʞʠʚʘʥʠʷʤʠ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴʶ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʵʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ, ʦʪʣʠʯʘ-

ʶʱʠʤʩʷ ʦʩʦʙʳʤ ʩʪʠʣʝʤ ʠ ʨʠʪʤʦʤ. ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʠʪʘʪʝʣʷ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʩʪʝʪʠʯʝ-

ʩʢʠʭ ʚʢʫʩʦʚ ʠ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ [2]. 
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ʆʩʦʙʝʥʥʦʩʪʴ ʣʠʪʝʨʘʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʤʥʦ-

ʛʦʩʣʦʡʥʦʩʪʠ: ʧʦʤʠʤʦ ʩʶʞʝʪʘ, ʦʥ ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʳ ʛʝʨʦʝʚ, ʩʠʤʚʦʣʳ, ʘʣʣʝʛʦʨʠʠ 

ʠ ʘʩʩʦʮʠʘʮʠʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʩʦʙʫʶ ʘʪʤʦʩʬʝʨʫ ʧʨʦʯʪʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʝ ʝʛʦ ʠʜʝʡ. 

ʇʨʦʠʟʚʝʜʝʥʠʷ ʨʘʟʥʳʭ ʞʘʥʨʦʚ (ʨʦʤʘʥʳ, ʧʦʚʝʩʪʠ, ʨʘʩʩʢʘʟʳ, ʩʪʠʭʠ) ʨʘʟʣʠʯʘʶʪʩʷ 

ʩʪʠʣʠʩʪʠʢʦʡ, ʬʦʨʤʦʡ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʘʤʠ ʨʘʩʢʨʳʪʠʷ ʭʘʨʘʢʪʝʨʦʚ ʧʝʨʩʦ-

ʥʘʞʝʡ, ʦʜʥʘʢʦ ʚʩʝʭ ʠʭ ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʘʷ ʯʝʨʪʘ ï ʩʪʨʝʤʣʝʥʠʝ ʚʳʨʘʟʠʪʴ ʛʣʫʙʦ-

ʢʠʡ ʩʤʳʩʣ ʯʝʨʝʟ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ. 

ʃʠʪʝʨʘʪʫʨʥʦʝ ʪʚʦʨʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʙʨʝʪʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ 

ʚʳʨʘʞʝʥʠʷ: ʦʥʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʪʴ ʧʝʨʝʜ ʥʘʤʠ ʚ ʧʠʩʴʤʝʥʥʦʤ ʦʙʣʠʢʝ, ʟʘʧʝʯʘʪ-

ʣʝʥʥʦʤ ʥʘ ʩʪʨʘʥʠʮʘʭ ʢʥʠʛ, ʤʘʥʫʩʢʨʠʧʪʦʚ ʠʣʠ ʮʠʬʨʦʚʳʭ ʥʦʩʠʪʝʣʷʭ, ʨʘʚʥʦ ʢʘʢ ʠ 

ʧʨʦʟʚʫʯʘʪʴ ʛʦʣʦʩʦʤ ʘʚʪʦʨʘ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʷ, ʜʘʨʫʷ ʚʦʩʧʨʠʷʪʠʝ ʩʣʫʰʘʪʝʣʷʤ ʠ 

ʯʠʪʘʪʝʣʷʤ. 

ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʶʨʠʜʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʤ ʟʘʱʠʪʫ ʪʚʦʨʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʧʠʩʘʪʝʣʝʡ ʠ ʭʫʜʦʞʥʠʢʦʚ. ʆʪʥʦʰʝ-

ʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʣʠʪʝʨʘʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʟʘʢʦʥʦʤ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʘʩ-

ʧʝʢʪʘʭ: ʠʤʫʱʝʩʪʚʝʥʥʦʤ ʧʨʘʚʝ ʠ ʣʠʯʥʦʤ ʥʝʠʤʫʱʝʩʪʚʝʥʥʦʤ  

ʧʨʘʚʝ [1]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʣʶʙʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʘʚʪʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʨʝʪʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ ʧʨʘʚʘ ʥʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɼʘʥʥʳʝ ʧʨʘʚʘ ʜʝʡʩʪʚʫʶʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠ-

ʩʪʨʘʮʠʠ, ʭʦʪʷ ʧʨʦʮʝʜʫʨʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʜʦʩʪʫʧʥʘ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʚ ʨʷʜʝ ʶʨʠʩʜʠʢʮʠʡ. 

ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʩʪʨʘʥʳ, ʦʜʥʘʢʦ ʧʦʚʩʝʤʝʩʪʥʦ ʫʩʪʘʥʦʚʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ  

ʧʝʨʠʦʜ ï ʦʥ ʚʢʣʶʯʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʘʤʦʛʦ ʘʚʪʦʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ (ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʶʱʠʡ 70 ʣʝʪ). 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʜʦʭʦʜʦʚ ʩʝʤʴʠ ʠ ʥʘʩʣʝʜʥʠ-

ʢʦʚ ʘʚʪʦʨʘ, ʧʦʟʚʦʣʷʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ ʦʪ ʧʣʦʜʦʚ ʪʚʦʨʯʝ-

ʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʚʣʝʢʘʪʴ ʜʦ-

ʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʘʚʪʦʨʦʤ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʪʘʢ-

ʞʝ ʣʠʯʥʳʝ ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʧʨʘʚʦ ʫʢʘʟʳʚʘʪʴ ʩʚʦʸ ʠʤʷ 

ʠʣʠ ʧʩʝʚʜʦʥʠʤ ʥʘ ʵʢʟʝʤʧʣʷʨʘʭ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʩʦʭʨʘʥʷʪʴ ʥʝʠʟʤʝʥʥʦʩʪʴ ʩʦʜʝʨ-

ʞʘʥʠʷ ʠ ʬʦʨʤʳ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʨʝʙʦʚʘʪʴ ʧʨʠʟʥʘʥʠʷ ʩʚʦʝʛʦ ʘʚʪʦʨʩʪʚʘ ʠ ʧʨʝʧʷʪ-

ʩʪʚʦʚʘʪʴ ʠʩʢʘʞʝʥʠʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʟʘʤʳʩʣʘ ʠ ʩʤʳʩʣʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʟʘʱʠʪʫ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʦʚ, ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʮʝʥ-

ʥʦʩʪʴ ʠʭ ʨʘʙʦʪ, ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʠ ʧʨʦʮʚʝʪʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʦʭʨʘʥʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʘ ʣʠʪʝʨʘʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʶʨʠ-

ʜʠʯʝʩʢʠʭ ʥʦʨʤ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʳʜʝʣʷʶʪʩʷ: 
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- ɹʝʨʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ (1886) ï ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʜʦʢʫʤʝʥʪ, ʟʘʜʘʶʱʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʚ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ. ʆʥʘ ʦʭʚʘ-

ʪʳʚʘʝʪ ʟʘʱʠʪʫ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʟʜʘʪʝʣʷ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʙʘʟʦʚʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ; 

- ɾʝʥʝʚʩʢʘʷ ʢʦʥʚʝʥʮʠʷ (1952) ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʢʪ, 

ʫʩʠʣʠʚʘʶʱʠʡ ʜʝʡʩʪʚʠʝ ɹʝʨʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ, ʨʘʩʰʠʨʷʶʱʠʡ ʦʭʚʘʪ ʩʪʨʘʥ-

ʫʯʘʩʪʥʠʮ ʠ ʫʪʦʯʥʷʶʱʠʡ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʱʠʪʳ; 

- ʈʠʤʩʢʘʷ ʢʦʥʚʝʥʮʠʷ (1961) ï ʵʪʦʪ ʜʦʛʦʚʦʨ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʭʨʘʥʳ ʩʤʝʞʥʳʭ ʧʨʘʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʩʧʦʣʥʠʪʝʣʷʤ, ʧʨʦʜʶʩʝʨʘʤ ʟʚʫʢʦʟʘʧʠʩʠ 

ʠ ʪʝʣʝʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. 

ʂʘʞʜʘʷ ʩʪʨʘʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʘ-

ʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʧʨʦʩʳ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ. ʊʘʢ, ʨʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ɻʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʌ, ʯ. IV, ʩʪʘʪʴʷʤʠ 1255-1302: 

- ʩʪʘʪʴʷ 1255 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʝʨʝʯʝʥʴ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ; 

- ʩʪʘʪʴʷ 1259 ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʪʝʨʠʠ ʦʭʨʘʥʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩ-

ʢʫʩʩʪʚʘ ʠ ʣʠʪʝʨʘʪʫʨʳ; 

- ʩʪʘʪʴʷ 1270 ʟʘʢʨʝʧʣʷʝʪ ʣʠʯʥʳʝ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʘʚʪʦʨʘ, ʪʘʢʠʝ ʢʘʢ 

ʧʨʘʚʦ ʥʘ ʧʫʙʣʠʢʘʮʠʶ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʜʨ.; 

- ʩʪʘʪʴʷ 1281 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʩʨʦʢʠ ʦʭʨʘʥʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʞʠʟʥʴ ʘʚʪʦʨʘ ʧʣʶʩ 70 ʣʝʪ ʧʦʩʣʝ ʩʤʝʨʪʠ; 

- ʛʣʘʚʘ 70 ɻʂ ʈʌ ʨʝʛʫʣʠʨʫʝʪ ʧʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʘʚʪʦʨʩʢʦʛʦ 

ʧʨʘʚʘ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ, ʧʝʨʝʜʘʯʠ ʧʨʘʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʝ ʘʚʪʦʨ-

ʩʢʠʭ ʧʨʘʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʠ ʧʨʘ-

ʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʧʨʦʮʝʜʫʨʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʟʘʠɦʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʚʳʧʦʣʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʚʟʳʩʢʘʥʠʝ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʜʦʧʫʱʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ, ʘʚʪʦʨʳ 

ʧʨʦʜʦʣʞʘʶʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʫʛʨʦʟ ʩʚʦʠʤ ʧʨʘʚʘʤ. ʉʫʱʝʩʪʚʫʶʪ ʦʩ-

ʥʦʚʥʳʝ ʚʠʜʳ ʥʘʨʫʰʝʥʠʡ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʅʝʟʘʢʦʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʢʥʠʛ, ʩʪʘʪʝʡ, ʨʘʩʩʢʘʟʦʚ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʨʩʠʡ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʙʝʟ ʩʦʛʣʘʩʠʷ ʘʚʪʦʨʘ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘʨʫʰʝ-

ʥʠʡ. ʉʝʛʦʜʥʷ ʦʥʦ ʧʨʠʦʙʨʝʣʦ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʙʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦ-

ʛʠʷʤ, ʢʦʛʜʘ ʪʝʢʩʪʳ ʣʝʛʢʦ ʩʢʘʯʠʚʘʪʴ ʠ ʨʘʟʤʝʱʘʪʴ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʦʥʣʘʡʥ. 

ʎʠʪʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʩʶʞʝʪʥʳʭ ʣʠ-

ʥʠʡ, ʦʙʨʘʟʦʚ ʧʝʨʩʦʥʘʞʝʡ ʠʣʠ ʢʦʥʮʝʧʮʠʡ ʙʝʟ ʩʦʛʣʘʩʠʷ ʘʚʪʦʨʘ ʠʣʠ ʙʝʟ ʥʘʜʣʝʞʘ-

ʱʝʛʦ ʫʢʘʟʘʥʠʷ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ ʩʯʠʪʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ. 

ʇʦʣʥʦʝ ʧʨʠʩʚʦʝʥʠʝ ʯʫʞʦʡ ʨʘʙʦʪʳ, ʚʳʜʘʯʘ ʯʫʞʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘ ʩʚʦʸ.  

ʇʝʨʝʚʦʜ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʚʣʘʜʝʣʴʮʝʤ ʘʚ-

ʪʦʨʩʢʠʭ ʧʨʘʚ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʘ ʦʨʠʛʠʥʘʣʘ ʚ ʠʥʦʡ ʞʘʥʨ. 

ʂʦʤʤʝʨʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʥʝ ʟʘʢʣʶʯʠʚ ʜʦʛʦʚʦʨ ʩ ʘʚʪʦ-

ʨʦʤ ʠ ʥʝ ʟʘʧʣʘʪʠʚ ʝʤʫ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ.  
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ʅʘʨʫʰʝʥʠʝ ʣʠʯʥʳʭ ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʘʚʪʦʨʘ. ʀʩʢʘʞʝʥʠʝ ʩʫʪʠ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ, ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʝʥʠʡ ʙʝʟ ʚʝʜʦʤʘ ʘʚʪʦʨʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʘʚ-

ʪʦʨʩʪʚʘ ʠ ʥʝʦʧʨʘʚʜʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʩʝʚʜʦʥʠʤʘ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ 

 

ʇʨʠ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʘʭ ʥʝʟʘʢʦʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʥʘʧʨʠ-

ʤʝʨ, ʤʘʩʩʦʚʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʠʣʠ ʧʨʦʜʘʞʝ ʧʠʨʘʪʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʪʘʪʴʷ 7.12 ʂʦɸʇ ʈʌ). ɿʜʝʩʴ ʚʦʟʤʦʞʥʳ 

ʢʨʫʧʥʳʝ ʜʝʥʝʞʥʳʝ ʰʪʨʘʬʳ ʠ ʢʦʥʬʠʩʢʘʮʠʷ ʚʩʝʡ ʦʙʥʘʨʫʞʝʥʥʦʡ ʧʘʨʪʠʠ ʥʝʣʝ-

ʛʘʣʴʥʳʭ ʪʦʚʘʨʦʚ. ʅʘʠʙʦʣʝʝ ʩʪʨʦʛʦʡ ʬʦʨʤʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʥʘʨʫʰʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʷʚʣʷʝʪʩʷ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʨʠʤʝʥʷʝʤʘʷ 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʭ ʧʨʘʚʘ-

ʤʠ ʚʣʘʜʝʣʴʮʝʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʩʪʘʪʴʷ 146 ʋʂ ʈʌ). ʉʦʛʣʘʩʥʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʥʘʨʫʰʠʪʝʣʠ ʤʦʛʫʪ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʩʫʨʦʚʳʤ ʥʘʢʘʟʘʥʠʷʤ, 

ʚʢʣʁʯʘʷ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ, ʝʩʣʠ ʜʦʢʘʟʘʥʦ ʥʘʥʝʩʝʥʠʝ ʩʝʨʴʝʟʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʫʱʝʨʙʘ ʚʣʘʜʝʣʴʮʫ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. 


