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ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ çʢʘʨʜʠʥʘʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ, ʧʝʨʝʥʦʩ ʮʝʥʪʨʦʚ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʩʬʝʨʫ 

ʮʠʬʨʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʘʢʪʠʚʦʚè1, ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʥʠʢʘʤ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʵʪʦʤʫ ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ 

ʚʫʟʦʚ, ʯʪʦʙʳ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ.  

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʘʷ ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ 2017-2030 ʛʦʜʳ ʧʨʠʟʚʘʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʝʥʘ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʜʛʦʪʦʚʢʦʡ ʢʘʜʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʦʮʝʩʩʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʨʳʥʦʢ ʪʨʫʜʘ, ʥʦ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʨʳʥʢʠ: ʢʘʧʠʪʘʣʘ, ʪʝʭʥʦʣʦʛʠʡ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʵʪʠʭ ʨʳʥʢʘʭ. ɺʦʧʨʦʩʳ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʠʩʢʘ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʧʨʦʯʠʭ ï ʚʩʸ ʵʪʦ ʦʧʦʩʨʝʜʫʝʪʩʷ 

ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠ ̫ ʫ 

ʩʪʫʜʝʥʪʦʚ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʘʟʚʠʪʠʝ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʀʥʩʪʨʫʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠè ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

(ʌɻʆʉ ɺʆ 3++) ʜʣʷ ʫʨʦʚʥʝʡ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʩʧʝʮʠʘʣʠʪʝʪʘ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ 5 ʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʢʦʤʠʪ ʩ ʦʩʥʦʚʘʤʠ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩ 

ʚʠʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʣʘʪʝʞʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪ ʙʫʜʝʪ: 

ʟʥʘʪʴ: 

- ʧʦʥʷʪʠʡʥʦ-ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʘʩʰʪʘʙ rʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʦʩʥʦʚʥʳʝ ʚʠʜr ʩʝʪʝʚʦʛʦ ʙʠʟʥʝʩʘ; 

                                           
1 ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʢʠ: ʫʯʝʙʥʠʢ / ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ; ʧʦʜ ʨʝʜ. ɻ. ʇ. ʃʠʪʚʠʥʮʝʚʦʡ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʅɻʊʋ, 2022. ï ʉ.57 
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- ʩʢʚʦʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ; 

- ʩʫʱʥʦʩʪʴ ʠ ʬʫʥʢʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʮʝʣʠ, ʟʘʜʘʯʠ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ; 

ʫʤʝʪʴ: 

- ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʠʜʦʚ ʩʝʨʚʠʩʘ ʠ ʠʭ ʢʘʯʝʩʪʚʝ; 

- ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ; 

ʚʣʘʜʝʪʴ: 

- ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʝʪʝʨʤʠʥʘʥʪʘʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʵʣʝʢʪʨʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʦʩʥʦʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʘ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʠ ʠ 

ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʨʫʧʥʳʭ ʀʊ-ʢʦʤʧʘʥʠʡ, ʨʝʡʪʠʥʛʦʚʦʛʦ 

ʘʛʝʥʪʩʪʚʘ çʕʢʩʧʝʨʪ-ʈɸè (RAEX), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ çDataInsightè 

ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʦʛʦ ʘʛʝʥʪʩʪʚʘ Markswebb, ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ɸʆ çʃʘʙʦʨʘʪʦʨʠʷ 

ʂʘʩʧʝʨʩʢʦʛʦè, ʬʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çɽʜʠʥʳʡ ʧʦʨʪʘʣ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛè. 

ʆʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦʜʛʦʪʦʚʠʣʠ: 

ʂʘʣʘʚʨʠʡ ʊ.ʖ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ ï ʪʝʤʳ 1,2, 5. 

ɻʦʨʜʷʯʢʦʚʘ ʆ.ɺ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ ï ʚʚʝʜʝʥʠʝ, ʪʝʤʳ 3, 4. 
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ʊʝʤʘ 1. ʆʩʥʦʚʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

1.1. ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʛʣʦʙʘʣʠʟʘʮʠʷ 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʦʥʦʤʠʩʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. çʅʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʚʩʝʩʠʣʴʥʳʤ 

ʨʳʯʘʛʦʤ ʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʜʦʭʦʜʘ ʠ ʙʦʛʘʪʩʪʚʘ, ʦʩʪʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè (ʏʝʨʥʦʦʢʠʡ ɺ., 

ʧʨʦʬʝʩʩʦʨ ʈʕʐ). 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘʫʢʘ ʚʳʜʝʣʷʣʘ ʪʨʠ ʢʨʫʧʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʢʘʯʢʘ ʚ ʠʩʪʦʨʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ï ʪʨʠ ʨʝʚʦʣʶʮʠʠ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣʘʭ ʦʙʱʝʩʪʚʘ ʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʘʤʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʆ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʘʩʪʫʧʣʝʥʠʷ çʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè, ʚʳʟʚʘʥʥʦʡ 

ʥʦʚʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʠʚʥʦ ʟʘʛʦʚʦʨʠʣʠ ʚ 2016-2017 ʛʦʜʘʭ ʧʦʩʣʝ ɺʩʝʤʠʨʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ2 ʠ ʚʳʩʪʫʧʣʝʥʠʷ ʧʨʝʟʠʜʝʥʪʘ ʵʪʦʛʦ ʙʠʟʥʝʩ-ʢʣʫʙʘ ʂʣʘʫʩʘ ʐʚʘʙʘ ʚ 

ʷʥʚʘʨʝ 2016 ʛʦʜʘ. (ʉʘʤ ʪʝʨʤʠʥ ʚʚʝʜʝʥ ʚ 2011 ʛ., ʚ ʨʘʤʢʘʭ ʥʝʤʝʮʢʦʡ ʠʥʠʮʠʘʪʠʚʳ - ʀʥʜʫʩʪʨʠʷ 

4.0) ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷè ʐʚʘʙ ʧʠʰʝʪ: çʄʳ ʩʪʦʠʤ ʫ ʠʩʪʦʢʦʚ 

ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʠʪ ʥʘʰʫ ʞʠʟʥʴ, ʥʘʰ ʪʨʫʜ ʠ ʥʘʰʝ ʦʙʱʝʥʠʝ. ʇʦ 

ʤʘʩʰʪʘʙʫ, ʦʙʲʝʤʫ ʠ ʩʣʦʞʥʦʩʪʠ ï ʵʪʦ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʷ ʩʯʠʪʘʶ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʝʡ, ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚʦ ʚʩʝʤ ʧʨʝʜʳʜʫʱʝʤ ʦʧʳʪʝ ʯʝʣʦʚʝʯʝʩʪʚʘè.  

ʈʝʚʦʣʶʮʠʷ ï ʪɻʦ ʢʦʨʝʥʥʦʡ ʧʝʨʝʚʦʨʦʪ, ʨʝʟʢʠʡ ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʜʨʫʛʦʤʫ. [ʉʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʆʞʝʛʦʚʘ]  

ʈʝʚʦʣʶʮʠʷ ï ʨʘʜʠʢʘʣʴʥʦʝ, ʢʦʨʝʥʥʦʝ, ʛʣʫʙʦʢʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʩʢʘʯʦʢ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠʣʠ ʧʦʟʥʘʥʠʷ, ʩʦʧʨʷʞʸʥʥʦʝ ʩ ʦʪʢʨʳʪʳʤ ʨʘʟʨʳʚʦʤ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʩʦʩʪʦʷʥʠʝʤ. 

ʈʝʚʦʣʶʮʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʭʦʜʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʦʛʜʘ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ ʚʳʟʳʚʘʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. [18] 

ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ ʥʝʦʣʠʪʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʩʦʟʜʘʣʘ ʧʨʦʠʟʚʦʜʷʱʫʶ ʵʢʦʥʦʤʠʢʫ; 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʠʚʝʣʘ ʢ ʧʝʨʝʭʦʜʫ ʦʪ ʘʛʨʘʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ; 

ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʚʝʜʝʪ ʢ ʧʝʨʝʭʦʜʫ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʢ ʩʝʨʚʠʩʥʦʤʫ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʠʣʠ ʘʩʠʥʭʨʦʥʥʦ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ 

ʨʝʛʠʦʥʘʭ, ʦʜʥʘʢʦ ʠʤʝʣʠ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. [10] 

ʇʦ ʤʥʝʥʠʶ ʂ. ʐʚʘʙʘ, ʚ ʦʞʠʜʘʥʠʠ ʚʪʦʨʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʥʘʭʦʜʠʪʩʷ 

ʥʘʩʝʣʝʥʠʝ 17% ʤʠʨʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʦʢʦʣʦ 1,3 ʤʣʨʜ. ʯʝʣʦʚʝʢ ʚʩʝ ʝʱʝ ʥʝ ʠʤʝʶʪ ʜʦʩʪʫʧʘ 

ʢ ʵʣʝʢʪʨʠʯʝʩʪʚʫ. ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʠʣʠ 4 ʤʣʨʜ. ʯʝʣʦʚʝʢ, ʦʞʠʜʘʝʪ 

ʪʨʝʪʴʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʞʠʚʫʪ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. [5] 

ʇʝʨʚʳʡ ʢʘʨʜʠʥʘʣʴʥʳʡ ʩʜʚʠʛ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ï ʧʝʨʝʭʦʜ ʦʪ ʩʦʙʠʨʘʪʝʣʴʩʪʚʘ ʢ 

ʟʝʤʣʝʜʝʣʠʶ ï ʧʨʦʠʟʦʰʝʣ ʜʝʩʷʪʴ ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʙʣʘʛʦʜʘʨʷ ʦʜʦʤʘʰʥʠʚʘʥʠʶ ʞʠʚʦʪʥʳʭ. 

ʅʝʦʣʠʪʠʯʝʩʢʘʷ (ʘʛʨʘʨʥʘʷ) ʨʝʚʦʣʶʮʠʷ (neolitic revolution) ï ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ 

                                           
2ɺʩʝʤʠʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʦʨʫʤ (ɺʕʌ) ð ʰʚʝʡʮʘʨʩʢʘʷ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʝʞʝʛʦʜʥʳʭ ʚʩʪʨʝʯ ʚ ɼʘʚʦʩʝ. ʅʘ ʚʩʪʨʝʯʠ ʧʨʠʛʣʘʰʘʶʪʩʷ ʚʝʜʫʱʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʙʠʟʥʝʩʘ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʣʠʜʝʨʳ, ʚʠʜʥʳʝ ʤʳʩʣʠʪʝʣʠ ʠ ʞʫʨʥʘʣʠʩʪʳ. ʇʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʳʝ ʤʠʨʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʚʢʣʶʯʘʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  
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ʧʦʟʜʥʝʧʝʨʚʦʙʳʪʥʦʤ ʦʙʱʝʩʪʚʝ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʝʚʦʨʦʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʧʨʠʩʚʘʠʚʘʶʱʝʛʦ ʭʦʟʷʡʩʪʚʘ (ʦʭʦʪʘ, ʩʦʙʠʨʘʪʝʣʴʩʪʚʦ, ʨʳʙʦʣʦʚʩʪʚʦ) ʢ 

ʧʨʦʠʟʚʦʜʷʱʝʤʫ ʭʦʟʷʡʩʪʚʫ (ʟʝʤʣʝʜʝʣʠʝ ʠ ʩʢʦʪʦʚʦʜʩʪʚʦ). ʈʘʥʝʝ ʣʶʜʠ ʟʘʙʠʨʘʣʠ ʫ ʧʨʠʨʦʜʳ ʝʝ 

ʜʘʨʳ (ʜʠʢʦʨʘʩʪʫʱʠʝ ʩʲʝʜʦʙʥʳʝ ʨʘʩʪʝʥʠʷ, ʟʚʝʨʝʡ, ʨʳʙʫ), ʪʝʧʝʨʴ ʞʝ ʦʥʠ ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʪʦ, ʯʝʛʦ ʚ ʧʨʠʨʦʜʝ ʜʦ ʥʠʭ ʥʝ ʙʳʣʦ (ʧʨʦʠʟʚʦʜʠʪʴ ʩʝʣʝʢʮʠʶ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʳʚʦʜʠʪʴ 

ʥʦʚʳʝ ʧʦʨʦʜʳ ʩʢʦʪʘ). 

ɸʛʨʘʨʥʘʷ ʨʝʚʦʣʶʮʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʩʦʝʜʠʥʝʥʠʠ ʩʠʣʳ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʦʩʪʝʧʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʚʳʰʘʣʘʩʴ, ʩʪʠʤʫʣʠʨʫʷ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʧʥʳʭ ʧʦʩʝʣʝʥʠʡ. ʕʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʚʝʣʦ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʘʩʮʚʝʪʫ 

ʛʦʨʦʜʦʚ. [18] 

ʉʣʝʜʫʶʱʠʡ ʩʜʚʠʛ ï ʵʪʦ ʧʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ (ɺʝʣʠʢʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ 

ʨʝʚʦʣʶʮʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʝʨʝʚʦʨʦʪ). 

ʉʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʞʝ ʧʦʥʷʪʠʷ çʪʨʝʪʴʝʡè (ɼʞ. ʈʠʬʢʠʥ) ʠ çʯʝʪʚʝʨʪʦʡè (ʂʣʘʫʩ 

ʐʚʘʙ) ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ.  

 

 
*ʠʟ ʤʘʪʝʨʠʘʣʦʚ  ɸʩʩʦʮʠʘʮʠʠ  ʩʪʨʦʠʪʝʣʝʡ  ʉʢʦʣʢʦʚʦ (SKOLKOVO Construction Association) 

ʈʠʩʫʥʦʢ 1.1 - ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʢʦʥʮʘ XVIII ʚʝʢʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ  

 

ʂʘʞʜʘʷ ʧʨʦʰʝʜʰʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ [19]: 

¶ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʧʘʢʝʪʘ ʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

¶ ʚʟʨʳʚʥʳʤ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ; 

¶ ʤʘʩʰʪʘʙʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʮʠʘʣʴʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ; 

¶ ʤʘʩʰʪʘʙʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ.  

ʉʤʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʢʘʯʢʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʢʠ ʧʨʦʠʩʭʦʜʠʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ.1.1): 

  

https://www.facebook.com/shtbteam/
https://www.facebook.com/shtbteam/
https://www.facebook.com/shtbteam/
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ʊʘʙʣʠʮʘ 1.1 ï ʇʨʦʤrh ʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʠ [2] 

ʇʨʦʤʳʰʣʝʥʥʳʡ 

ʧʝʨʝʚʦʨʦʪ 

ʇʝʨʠʦʜ ʀʥʥʦʚʘʮʠʠ / ʧʨʦʨʳʚʳ ʈʝʟʫʣʴʪʘʪ 

ʇʝʨʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ 

ʢʦʥʝʮ XVIII ʚ. - 

ʥʘʯʘʣʦ XIX ʚ. 

ʚʦʜʷʥʳʝ ʠ ʧʘʨʦʚʳʝ ʜʚʠʛʘʪʝʣʠ, 

 ʪʢʘʮʢʠʝ ʩʪʘʥʢʠ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪ,  

ʤʝʪʘʣʣʫʨʛʠʷ 

ʧʝʨʝʭʦʜ ʦʪ ʘʛʨʘʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʢ 

ʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ, ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʘ 

ɺʪʦʨʘʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ 

ʚʪʦʨʘʷ 

ʧʦʣʦʚʠʥʘXIX ʚ. - 

ʥʘʯʘʣʦ XX ʚ. 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʩʪʘʣʴ, 

ʥʝʬʪʷʥʘʷ ʠ ʭʠʤʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ,  

ʪʝʣʝʬʦʥ, 

ʪʝʣʝʛʨʘʬ 

ʇʦʪʦʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ, 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, 

ʧʦʪʦʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ 

ʊʨʝʪʴʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ 

ʢʦʥʝʮ XX ʚ. (1970 

ʛ. ʠ ʜʘʣʝʝ) 

ʮʠʬʨʦʚʠʟʘʮʠʷ,  

ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʠʢʠ,  

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʠ ʇʆ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʏʝʪʚʝʨʪʘʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ 

ʪʝʨʤʠʥ ʚʚʝʜʝʥ ʚ 

2011 ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

Hi-Tech ʉʪʨʘʪʝʛʠʠ 

ɻʝʨʤʘʥʠʠ (ʦʜʠʥ ʠʟ 

ʜʝʩʷʪʠ ʧʨʦʝʢʪʦʚ - 

Industrie 4.0) 

ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʩʝʪʠ, 

 ʀʥʪʝʨʥʝʪ ɺʝʱʝʡ, 

ʧʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, 

 ʧʝʨʝʭʦʜ ʦʪ ʤʝʪʘʣʣʫʨʛʠʠ ʢ 

ʢʦʤʧʦʟʠʪʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, 

3D ʧʨʠʥʪʝʨʳ, ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʬʝʨʤʳ, 

 ʩʠʥʪʝʟ ʧʠʰʠ, 

ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʥʝʡʨʦʩʝʪʠ, 

ʛʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ, ʩʝʪʝʚʦʡ 

ʢʦʣʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝ, ʟʘʤʝʥʘ 

ʧʦʩʨʝʜʥʠʢʦʚ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʪʠ, 

ʧʨʷʤʦʡ ʜʦʩʪʫʧ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ 

ʧʦʪʨʝʙʠʪʝʣʶ, ʵʢʦʥʦʤʠʢʘ 

ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʩʘʛ 

sharing, ʥʘʧʨʠʤʝʨ) 

 

ʇʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ (ʢʦʥʝʮ XVIII ï ʥʘʯʘʣʦ XIX ʚʚ.) ʦʙʫʩʣʦʚʣʝʥʘ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʘʛʨʘʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʘ ʩʯʝʪ ʠʟʦʙʨʝʪʝʥʠʷ 

ʧʘʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʫʨʛʠʠ.  

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʧʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʥʘ ʙʘʟʝ ʢʨʫʧʥʦʡ ʤʘʰʠʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʘ ʪʘʢʞʝ ʫʪʚʝʨʞʜʝʥʠʝ 

ʢʘʧʠʪʘʣʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʘ. 

ʂʘʧʠʪʘʣʠʟʤ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʩʪʨʘʥʘʭ 

ɹʝʥʠʣʶʢʩʘ (ʢ ʢʦʪʦʨʳʤ ʩʝʛʦʜʥʷ ʦʪʥʦʩʷʪʩʷ ɹʝʣʴʛʠʷ, ʅʠʜʝʨʣʘʥʜʳ ʠ ʃʶʢʩʝʤʙʫʨʛ), ʚ XVIïXVII 

ʚʝʢʘʭ. ɽʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ ʤʝʜʣʝʥʥʳʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʪʦʯʥʫʶ ʜʘʪʫ ʝʛʦ ʨʦʞʜʝʥʠʷ. ɺʥʘʯʘʣʝ ʧʨʦʠʟʦʰʝʣ ʢʫʣʴʪʫʨʥʳʡ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

çʨʘʮʠʦʥʘʣʴʥʳʭè ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʤʠʨʘ, ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʡ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʥʘʫʢ. ʈʘʟʚʠʪʠʝ ʥʘʫʢʠ ʥʝ ʩʨʘʟʫ ʧʦʚʣʠʷʣʦ ʥʘ ʵʢʦʥʦʤʠʢʫ ʚ ʮʝʣʦʤ, ʥʦ ʧʦʟʞʝ 
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ʧʦʟʚʦʣʠʣʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʩʜʝʣʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʤʝʥʝʝ 

ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʣʶʜʝʡ, ʪʘʢ ʯʪʦ ʠʭ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʣʝʛʢʦ ʧʝʨʝʜʘʚʘʪʴ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʠʪʦʛʝ ï ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ. ʊʘʢ ʞʝ ʩ ʥʘʯʘʣʘ XV 

ʚʝʢʘ ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʩʪʘʣʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴʩʷ ʟʘ ʩʯʝʪ ʢʦʣʦʥʠʘʣʴʥʦʡ 

ʵʢʩʧʘʥʩʠʠ. ʂʘʧʠʪʘʣʠʟʤ ʧʦʰʝʣ ʥʘ ʚʟʣʝʪ ʦʢʦʣʦ 1820 ʛʦʜʘ ʧʦ ʚʩʝʡ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʘ ʟʘʪʝʤ ʠ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʣʦʥʠʷʭ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʆʢʝʘʥʠʠ. ʋʩʢʦʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʙʳʣʦ 

ʥʘʩʪʦʣʴʢʦ ʨʝʟʢʠʤ, ʯʪʦ ʩʣʝʜʫʶʱʠʝ ʧʦʣʚʝʢʘ ʧʦʩʣʝ 1820 ʛʦʜʘ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʝʡ [13] 

ʋʩʧʝʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʥʦʚʘʮʠʷʭ, ʧʦʷʚʠʚʰʠʭʩʷ ʢ ʢʦʥʮʫ XVIII ʚ.:  

- ʇʦʷʚʣʝʥʠʝ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

- ʀʟʦʙʨʝʪʝʥʠʝ ɼʞʝʡʤʩʦʤ ʋʘʪʪʦʤ ʧʘʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʚ 1775 ʛʦʜʫ 

ʥʘ ʧʘʨʦʚʫʶ ʤʘʰʠʥʫ.  

- ʇʨʠʤʝʥʝʥʠʝ ʢʦʢʩʫʶʱʝʛʦʩʷ ʫʛʣʷ ʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʚʤʝʩʪʦ ʜʨʝʚʝʩʥʦʛʦ. 

- ʈʘʟʚʠʪʠʝ ʚʦʜʥʦʛʦ ʠ ʧʦʷʚʣʝʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʨʝʟʢʠʤ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʙʳʩʪʨʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʥʘʯʘʣʦʤ ʙʳʩʪʨʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

(ʜʦ ʵʪʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣ ʟʘʤʝʪʝʥ ʣʠʰʴ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʦʣʝʪʠʡ). 

ɿʘ ʧʷʪʴʜʝʩʷʪ ʣʝʪ  ʩ 1820 ʧʦ 1870 ʛʦʜʳ ʜʦʭʦʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 

ʚʳʨʦʩ ʥʘ 1 ʧʨʦʮʝʥʪ, ʯʪʦ ʩʦʚʩʝʤ ʤʘʣʦ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʧʦʤ ʨʦʩʪʘ 

ʚ 0,14 ʧʨʦʮʝʥʪʘ, ʥʘʙʣʶʜʘʚʰʠʤʩʷ ʤʝʞʜʫ 1500-ʤ ʠ 1820-ʤ ʛʦʜʘʤʠ, ʵʪʦ ʙʳʣʦ ʩʝʤʠʢʨʘʪʥʦʝ 

ʫʩʢʦʨʝʥʠʝ[13]. 

 

ɺʪʦʨʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ (ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ) ʨʝʚʦʣʶʮʠʷ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX ʚ.ï 

ʥʘʯʘʣʦ XX ʚ.)  

ʈʘʟʚʠʪʠʝ ʢʘʧʠʪʘʣʠʟʤʘ ʩʪʘʣʦ ʫʩʢʦʨʷʪʴʩʷ ʦʢʦʣʦ 1870 ʛʦʜʘ. ʄʝʞʜʫ 1860-ʤ ʠ 1910 ʛʦʜʦʤ 

ʧʦʷʚʠʣʠʩʴ ʤʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ. 

ʅʘʯʘʣʩʷ ʧʦʜʲʝʤ ʪʷʞʝʣʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʢʨʘʩʠʪʝʣʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ. 

ɺʦʟʥʠʢʣʠ ʥʦʚʳʝ ʠʥʜʫʩʪʨʠʠ - ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʭʠʤʠʯʝʩʢʘʷ, ʥʝʬʪʷʥʘʷ ʠ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʝʨʝʞʠʣʘ ʨʝʚʦʣʶʮʠʶ ʙʣʘʛʦʜʘʨʷ ʠʟʦʙʨʝʪʝʥʠʶ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʜʚʠʞʫʱʝʡʩʷ ʩʙʦʨʦʯʥʦʡ ʣʠʥʠʠ (ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ) ʠ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ ʜʝʪʘʣʝʡ ʨʝʟʢʦ ʩʥʠʟʠʣʠʩʴ ʟʘʪʨʘʪʳ [13]. 

ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʣʠ ʚʥʝʜʨʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʦʙʨʝʪʝʥʠʷ:  

- 1867 ð ʜʠʥʘʤʦ-ʤʘʰʠʥʘ (ɺ. ʉʠʤʝʥʩ, ɻʝʨʤʘʥʠʷ), 

- 1876 ð ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ (ʇ. ʗʙʣʦʯʢʦʚ, ʈʦʩʩʠʷ), ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʦʯʢʘ ʕʜʠʩʦʥʘ 

(1880), 

- 1877 ð ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʣʘʚʠʣʴʥʘʷ ʧʝʯʴ (ʊ. ʕʜʠʩʦʥ, ʉʐɸ), 

- 1879 ð ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ (ɺ. ʉʠʤʝʥʩ), 

- 1878, 1884 ð ʧʘʨʦʚʘʷ ʪʫʨʙʠʥʘ (ɻ. ʜʝ ʃʘʚʘʣʴ, ʐʚʝʮʠʷ, ʏ. ʇʘʨʩʦʥʩ, ɸʥʛʣʠʷ), 

- 1888 ð ʛʝʥʝʨʘʪʦʨ (ʊ. ʕʜʠʩʦʥ), 

- 1891 ð ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ (ʊ. ʕʜʠʩʦʥ). 
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ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʩʪʨʦʝʥʘ ʧʝʨʚʘʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʠʟʦʙʨʝʪʝʥ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ, ʧʦʩʪʨʦʝʥ ʧʝʨʚʳʡ ʘʚʪʦʤʦʙʠʣʴ. 

ʕʪʦʪ ʧʝʨʠʦʜ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʨʘʥʘʭ ʩʪʘʣ ʵʧʦʭʦʡ ʩʘʤʦʛʦ ʙʫʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ. ɿʘʢʦʥʯʠʣʩʷ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʦʤ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʠ ʩʧʘʜʦʤ 

ʢʘʧʠʪʘʣʠʟʤʘ ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ 1929 ʛ. 

 

ʇʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ 1945 ʛʦʜʦʤ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʠ 1973 ʛʦʜʦʤ, 

ʥʘʟʳʚʘʶʪ ʟʦʣʦʪʳʤ ʚʝʢʦʤ ʢʘʧʠʪʘʣʠʟʤʘ. ʕʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʥʘʧʨʠʤʝʨ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʚʦʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝʤ ʢʣʶʯʝʚʳʭ ʠʥʩʪʠʪʫʪʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʝʬʦʨʤʘʤʠ, ʧʨʠʚʝʜʰʠʤʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʤʝʰʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ - ʦʙʲʝʜʠʥʝʥʠʶ ʣʫʯʰʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʧʠʪʘʣʠʟʤʘ ʠ 

ʩʦʮʠʘʣʠʟʤʘ. 

 

ʊʨʝʪʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ (ʮʠʬʨʦʚʘʷ) ʨʝʚʦʣʶʮʠʷ (ʩ 1970-ʭ ʛ.) - ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʰʠʭ ʠʥʪʝʥʩʠʚʥʫʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʨʦʙʦʪʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ɸʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʠ ʵʢʦʣʦʛ ɼʞʝʨʝʤʠ ʈʠʬʢʠʥ ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʪʨʝʪʴʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ (Third Industrial Revolution (TIR). ʆʥʘ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ 

ʝʚʨʦʧʝʡʩʢʠʤ ʧʘʨʣʘʤʝʥʪʦʤ ʚ ʠʶʥʝ 2007 ʛʦʜʘ ʚ ʚʠʜʝ ʧʨʠʥʷʪʠʷ ʬʦʨʤʘʣʴʥʦʡ ʜʝʢʣʘʨʘʮʠʠ. ɺ ʝʝ 

ʦʩʥʦʚʝ ʣʝʞʠʪ ʩʠʥʝʨʛʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ. ʅʦʚʳʝ 

ʬʦʨʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʣʠ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʦʚʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ. [10] 

ʇʦ ʤʥʝʥʠʶ ɼʞ. ʈʠʬʢʠʥʘ, ʪʨʝʪʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʟʠʞʜʝʪʩʷ ʥʘ ʧʷʪʠ ʩʪʦʣʧʘʭ: 

1) ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ: ʩʦʣʥʝʯʥʘʷ, ʚʝʪʨʷʥʘʷ, ʛʠʜʨʦ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ, 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʣʥ, ʙʠʦʤʘʩʩʳ ʠ ʜʨ.; 

2) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

3) ʚʦʜʦʨʦʜʥʳʝ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʭʨʘʥʝʥʠʶ ʵʥʝʨʛʠʠ, 

4) ʪʝʭʥʦʣʦʛʠʷ smart grid ʠʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʥʝʪ, ʪ. ʝ. ʫʤʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʮʠʠ 

ʧʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʢʦʛʜʘ 

ʢʘʞʜʳʡ ʜʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʤʠʥʠ-ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʩʪʘʥʮʠʝʡ. 

5) ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʛʠʙʨʠʜʥʳʝ ʠ ʜʨʫʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

ʆʩʥʦʚʥʳʝ ʜʚʠʞʫʱʠʝ ʩʠʣʳ - ʠhʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʀʥʪʝʨʥʝʪʘ, 

ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʧʦʨʪʘʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʊʨʝʪʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʦʙʫʩʣʦʚʠʣʘ ʙʫʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʧʦʩʣʝ 1970 

ʛʦʜʘ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣʩʷ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʩʚʷʟʴ, ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ.  

[2] 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʪʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʡʯʘʩ ʚ 

ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʨʝʩʫʨʩʦʚ ʪʨʘʪʠʪʩʷ ʥʝ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʝʛʦ ʧʨʠʜʫʤʘʪʴ, ʨʘʟʨʘʙʦʪʘʪʴ. ɽʩʣʠ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʚʝʢʘ ʦʩʥʦʚʥʘʷ ʧʨʠʙʳʣʴ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʥʘ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʪʝʧʝʨʴ - ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ. 

 

ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ. ʆʥʘ ʯʘʩʪʦ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ Industry 4.0 - 
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ʦʜʥʠʤ ʠʟ 10 ʧʨʦʝʢʪʦʚ ʙʫʜʫʱʝʛʦ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɻʝʨʤʘʥʠʠ (High-Tech Strategy 2020 Action Plan), 

ʧʨʠʥʷʪʦʡ ʚ 2012 ʛ. ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʩʪʘʣʘ ʛʣʘʚʥʦʡ ʪʝʤʦʡ 46-ʛʦ 

ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʚ ɼʘʚʦʩʝ (20ī23 ʷʥʚʘʨʷ 2016 ʛ.). ɺ ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ 

ʦʩʥʦʚʘʪʝʣʴ ʠ ʧʨʝʟʠʜʝʥʪ ʬʦʨʫʤʘ ʂ. ʐʚʘʙ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʤ 

ʩʠʩʪʝʤʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʨʝʯʴ ʦ ʩʣʠʷʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʤʳʚʘʥʠʠ ʛʨʘʥʠʮ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ, ʥʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʘ ʩʢʦʨʦʩʪʴ, ʨʘʟʤʘʭ ʠ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʷʚʣʝʥʠʡ ʪʘʢʦʚʳ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʠʤʝʥʥʦ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ, ʘ ʥʝ ʧʨʦʜʦʣʞʝʥʠʝ ʪʨʝʪʴʝʡ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. 

1.2. ʄʠʨʦʚʳʝ ʮʠʬʨʦʚʳʝ ʪʨʝʥʜʳ 

ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʠʣʠ ʀʥʜʫʩʪʨʠʷ 4.0, ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʚ 

2011 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʠʮʠʘʪʠʚʳ ʥʝʤʝʮʢʠʭ ʙʠʟʥʝʩʤʝʥʦʚ, ʧʦʣʠʪʠʢʦʚ ʠ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʠʣʠ ʵʪʦ ʷʚʣʝʥʠʝ ʢʘʢ çʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɻʝʨʤʘʥʠʠ ʯʝʨʝʟ ʫʩʠʣʝʥʥʫʶ ʠʥʪʝʛʨʘʮʠʶ çʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤè, ʠʣʠ 

CPS, ʚ ʟʘʚʦʜʩʢʠʝ ʧʨʦʮʝʩʩʳè. 

çʀʥʜʫʩʪʨʠʷ 4.0è - ʵʪʦ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʣʥʳʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ 

ʀʥʪʝʨʥʝʪʘ ʠ IT-ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʦʪ ʙʳʪʘ ʜʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʊʝʭʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʩʝʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʝʣʘʶʱʠʭ ʚʦʟʤʦʞʥʳʤ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: 

ʣʶʜʠ, ʤʘʰʠʥʳ, ʩʠʩʪʝʤʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣʦʛʠʩʪʠʢʘ ʠ ʧʨʦʜʫʢʮʠʷ ʦʙʱʘʶʪʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘʧʨʷʤʫʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʛʠʙʢʦ. 

ɽʩʣʠ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ, ʢ 

ʧʨʠʤʝʨʫ, ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʳʨʴʷ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʥʘ ʫʨʦʚʥʝ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʜʥʠʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. [15] 

ʇʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʀʥʜʫʩʪʨʠʷ 4.0 ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 1.2): 

 
ʈʠʩʫʥʦʢ 1.2 ï ʕʣʝʤʝʥʪʳ ʀʥʜʫʩʪʨʠʠ 4.0 
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ɺ ʜʦʢʣʘʜʝ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʦ ʧʝʨʝʣʦʤʥʳʭ ʪʦʯʢʘʭ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ ʠ ʠʭ ʩʦʮʠʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʦʞʠʜʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʚʦʨʦʪʦʚ ʧʨʦʠʟʦʡʜʫʪ ʚ ʪʝʯʝʥʠʝ ʥʘʰʝʡ ʞʠʟʥʠ. ʈʘʩʧʠʩʘʥʠʝ ʙʣʠʞʘʡʰʠʭ 

ʠʥʥʦʚʘʮʠʡ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [15]: 

- 2018 ʛʦʜ ð ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʜʣʷ ʚʩʝʛʦ; 

- 2021 ʛʦʜ ð ʨʦʙʦʪʳ ʠ ʫʩʣʫʛʠ; 

- 2022 ʛʦʜ ð ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʥʦʩʠʤʳʡ ʠʥʪʝʨʥʝʪ, 3D-ʧʝʯʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

- 2023 ʛʦʜ ð ʠʤʧʣʘʥʪʠʨʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ, Big Data ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʟʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ, ʮʠʬʨʦʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ, ʙʣʦʢʯʝʡʥ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʚ ʢʘʨʤʘʥʝ; 

- 2024 ʛʦʜ ð ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 3D-ʧʝʯʘʪʴ ʚ ʤʝʜʠʮʠʥʝ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʜʦʤʘ; 

- 2025 ʛʦʜ ð 3D-ʧʝʯʘʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʦʬʠʩʘʭ, 

sharing economy; 

- 2026 ʛʦʜ ð ʘʚʪʦʧʠʣʦʪʠʨʫʝʤʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ, ʫʤʥʳʝ ʛʦʨʦʜʘ; 

- 2027 ʛʦʜ ð ʙʠʪʢʦʠʥ ʠ ʙʣʦʢʯʝʡʥ. 

ʇʦ ʤʥʝʥʠʶ ʂ. ʐʚʘʙʙʘ, ʚʩʝ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠʤʝʶʪ ʦʜʥʫ ʦʙʱʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʦʥʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝʧʨʦʥʠʢʘʶʱʫʶ ʩʠʣʫ ʮʠʬʨʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʩʝ ʠʥʥʦʚʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷè ʦʥ ʚʳʜʝʣʷʝʪ ʪʨʠ ʙʣʦʢʘ 

ʤʝʛʘʪʨʝʥʜʦʚ (ʪʘʙʣ. 1.2): 

 

ʊʘʙʣʠʮʘ 1.2 ï ʄʝʛʘʪʨʝʥʜʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʌʠʟʠʯʝʩʢʠʡ 

ʙʣʦʢ 

 

ɹʝʩʧʠʣʦʪʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ; 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʨʦʥʦʚ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʥʝʝ ʨʝʘʛʠʨʦʚʘʪʴ 

(ʠʟʤʝʥʷʷ ʤʘʨʰʨʫʪ ʧʦʣʝʪʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʩʪʦʣʢʥʦʚʝʥʠʡ) ʦʥʠ 

ʩʪʘʥʫʪ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʧʨʦʚʝʨʢʘ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠʣʠ ʜʦʩʪʘʚʢʘ ʤʝʜʠʮʠʥʩʢʠʭ ʩʨʝʜʩʪʚ ʚ 

ʟʦʥʳ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʊʘʢ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʦʥʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʘʣʠʪʠʢʦʡ ʜʘʥʥʳʭ 

ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʥʘʧʨʘʚʣʝʥʥʦʝ ʫʜʦʙʨʝʥʠʝ 

ʟʝʤʝʣʴ ʠ ʧʦʣʠʚ. 

3D-ʧʝʯʘʪʴ 

(ʘʜʜʠʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ); 

 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ 

ʧʦʩʣʦʡʥʦʡ ʧʝʯʘʪʠ ʩ ʮʠʬʨʦʚʦʛʦ 3D-ʨʠʩʫʥʢʘ ʠʣʠ ʤʦʜʝʣʠ - ʵʪʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʫʙʪʨʘʢʪʠʚʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

(ʦʩʥʦʚʥʦʤʫ ʩʧʦʩʦʙʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʛʜʘ ʩʣʦʠ ʦʜʠʥ ʟʘ 

ʜʨʫʛʠʤ ʩʥʠʤʘʶʪʩʷ ʩ ʤʘʪʝʨʠʘʣʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʡ 

ʬʦʨʤʳ).  

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ, ʦʪ 

ʤʘʩʰʪʘʙʥʳʭ (ʚʝʪʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ) ʜʦ ʩʘʤʳʭ ʤʘʣʳʭ 

(ʤʝʜʠʮʠʥʩʢʠʝ ʠʤʧʣʘʥʪʳ).  

ʇʦ ʤʝʨʝ ʧʨʝʦʜʦʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ 

ʨʘʟʤʝʨʫ, ʩʪʦʠʤʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ 3D-ʧʝʯʘʪʴ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʢʣʶʯʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʤʦʥʪʘʞʥʳʝ ʧʣʘʪʳ ʠ 

ʜʘʞʝ ʢʣʝʪʢʠ ʠ ʦʨʛʘʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʫʞʝ ʨʘʙʦʪʘʶʪ ʥʘʜ ʪʝʭʥʦʣʦʛʠʝʡ 4D, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʩʪ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʘʤʦʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʚʢʣʶʯʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ.  
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ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʙʳʣʦ 

ʦʛʨʘʥʠʯʝʥʦ ʞʝʩʪʢʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʘʩʣʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ.  

ʉʝʛʦʜʥʷ ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʚ ʦʭʚʘʪʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʦʪʨʘʩʣʠ ʠ ʟʘʜʘʯʠ: ʦʪ ʟʝʤʣʝʜʝʣʠʷ ʜʦ ʫʭʦʜʘ ʟʘ ʙʦʣʴʥʳʤʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʦʚʳʰʘʝʪ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʨʦʙʦʪʦʚ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʜʠʟʘʡʥ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʩʣʦʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ 

ʙʠʦʤʠʤʠʢʨʠʠ, ʪʦ ʝʩʪʴ ʠʤʠʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʩʪʨʘʪʝʛʠʡ). 

ʇʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʜʘʪʯʠʢʦʚ ʜʝʣʘʝʪ ʨʦʙʦʪʦʚ ʩʧʦʩʦʙʥʳʤʠ 

ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʥʝʝ, ʚʳʧʦʣʥʷʷ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ. ɽʩʣʠ ʨʘʥʴʰʝ 

ʨʦʙʦʪʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠʩʴ ʯʝʨʝʟ ʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʪʦ ʪʝʧʝʨʴ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʜʘʣʝʥʥʦʤ 

ʨʝʞʠʤʝ ʧʨʠ ʧʦʤʦʱʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʝʜʠʥʷʷʩʴ ʩ 

ʩʝʪʴʶ ʜʨʫʛʠʭ ʨʦʙʦʪʦʚ.  

ʉʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʨʦʙʦʪʦʚ ʩʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʩʪʦʨʦʥʫ ʫʩʠʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʯʝʣʦʚʝʢʦʤ ʠ ʤʘʰʠʥʦʡ.  

ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʦʢ ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʪ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ ʩʝʙʝ ʚʦʦʙʨʘʟʠʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ. ɺ 

ʮʝʣʦʤ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʣʝʛʢʠʤʠ, ʧʨʦʯʥʳʤʠ, 

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʘʜʘʧʪʠʚʥʳʤʠ. 

ʅʘʧʨʠʤʝʨ: ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʠʣʠ 

ʩʘʤʦʦʯʠʱʘʶʱʠʝʩʷ ʫʤʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʤʝʪʘʣʣʳ ʩ ʧʘʤʷʪʴʶ 

ʚʦʟʚʨʘʪʘ ʢ ʠʩʭʦʜʥʦʡ ʬʦʨʤʝ; ʢʝʨʘʤʠʢʘ ʠ ʢʨʠʩʪʘʣʣʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʨʘʱʘʶʪ ʜʘʚʣʝʥʠʝ ʚ ʵʥʝʨʛʠʶ;  ʛʨʘʬʝʥ, ʧʨʦʯʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʚ ʜʚʝʩʪʠ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʩʪʘʣʠ, ʘ ʪʦʣʱʠʥʘ 

ʚ ʤʠʣʣʠʦʥ ʨʘʟ ʤʝʥʴʰʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʣʦʩʘ; ʪʝʨʤʦʘʢʪʠʚʥʳʝ 

ʧʣʘʩʪʤʘʩʩʳ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʎʠʬʨʦʚʦʡ 

ʙʣʦʢ 

 

ʀʥʪʝʨʥʝʪ ʚʩʝʭ 

ʚʝʱʝʡ 

ɺ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʬʦʨʤʝ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʝʱʘʤʠ (ʧʨʦʜʫʢʪʘʤʠ, ʫʩʣʫʛʘʤʠ, 

ʤʝʩʪʘʤʠ ʠ ʧʨʦʯʝʝ) ʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ. 

ɹʠʪʢʦʠʥ ʠ 

ʙʣʦʢʯʝʡʥ 

ʎʝʧʦʯʢʘ ʙʣʦʢʦʚ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ "ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ", ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʛʦ ʩʝʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʢʦʣʣʝʢʪʠʚʥʦ ʟʘʚʝʨʷʝʪ ʩʜʝʣʢʫ ʜʦ 

ʝʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʩʥʦʚʘʥʘ ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ, ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʜʦʚʝʨʠʷ, ʜʘʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʥʘʢʦʤʳʤ ʤʝʞʜʫ ʩʦʙʦʡ ʣʶʜʷʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʤʠʥʫʷ ʥʝʡʪʨʘʣʴʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʦʨʛʘʥ, 

ʪʦ ʝʩʪʴ ʙʘʥʢ-ʢʘʩʪʦʜʠʘʥ ʠʣʠ ʮʝʥʪʨʘʣʴʥʳʡ ʨʝʛʠʩʪʨ.  

ɺ ʩʫʱʥʦʩʪʠ, ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʦʝ 

ʭʨʘʥʠʣʠʱʝ, ʢʦʪʦʨʦʝ ʥʝ ʧʦʜʜʘʝʪʩʷ ʢʦʥʪʨʦʣʶ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʚʝʨʷʪʴʩʷ ʣʶʙʳʤ 

ʯʝʣʦʚʝʢʦʤ. 

ɺ ʙʫʜʫʱʝʤ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 

ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʦʞʜʝʥʠʠ ʠ ʩʤʝʨʪʠ, ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʙʨʘʢʝ, ʜʠʧʣʦʤʳ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʩʪʨʘʭʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʠ ʫʯʘʩʪʠʝ ʚ 
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ʛʦʣʦʩʦʚʘʥʠʠ - ʚ ʩʫʱʥʦʩʪʠ, ʣʶʙʦʡ ʚʠʜ ʩʜʝʣʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʘ.  

ʕʢʦʥʦʤʠʢʘ 

ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ 

(Shering) 

ʆʩʥʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʣʶʜʝʡ, 

ʘʢʪʠʚʳ ʠ ʜʘʥʥʳʝ, ʩʦʟʜʘʚʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʆʥʠ ʩʥʠʞʘʶʪ ʙʘʨʴʝʨʳ ʜʣʷ 

ʢʦʤʧʘʥʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʩʦʟʜʘʥʠʠ ʩʪʦʠʤʦʩʪʠ, ʠʟʤʝʥʷʷ 

ʣʠʯʥʦʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʊʘʢʦʡ ʙʠʟʥʝʩ ʠʤʝʝʪ ʦʜʥʫ ʦʙʱʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʩʦʚʤʝʱʘʷ 

ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʜʦʩʪʫʧʥʦʡ (ʥʝʜʦʨʦʛʦʡ) ʦʩʥʦʚʝ, 

ʧʨʝʜʣʘʛʘʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʦʚʘʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʪʘʢʠʝ 

ʧʣʘʪʬʦʨʤʳ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʜʦʚʝʨʠʷ.  

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʘʢʪʠʚʦʚ, ʪʦ ʝʩʪʴ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ 

ʣʶʜʷʤ, ʥʠʢʦʛʜʘ ʥʝ ʩʯʠʪʘʚʰʠʭ ʩʝʙʷ ʧʦʩʪʘʚʱʠʢʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʥʝʟʘʥʷʪʘʷ 

ʩʧʘʣʴʥʷ ʚ ʢʚʘʨʪʠʨʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʨʦʟʥʠʯʥʳʤ ʧʨʦʜʘʚʮʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʚʨʝʤʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʧʦ 

ʜʦʩʪʘʚʢʝ, ʨʝʤʦʥʪʫ ʠʣʠ ʚʳʧʦʣʥʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʟʘʜʘʥʠʡ). 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠ ʟʘʪʨʘʪʳ ʧʦ 

ʩʜʝʣʢʘʤ ʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʩʜʝʣʢʘʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʫ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ 

ʣʠʮ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʩʣʫʛʠ. 

ʂʘʞʜʘʷ ʩʜʝʣʢʘ ʪʝʧʝʨʴ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʘʤʳʝ 

ʤʝʣʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʚʳʛʦʜʫ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʩʪʦʨʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʨʝʜʝʣʴʥʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʞʜʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ.  

ɹʠʦʣʦʛʠʯʝʩʢʠ

ʡ ʙʣʦʢ 

 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʛʝʥʦʤʘ 

ɺʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʪʴ, ʢʘʢ ʢʦʥʢʨʝʪʥʳʝ ʛʝʥʥʳʝ ʚʘʨʠʘʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʙʦʣʝʟʥʠ. 

ʉʠʥʪʝʪʠʯʝʩʢʘʷ 

ʙʠʦʣʦʛʠʷ 

ɼʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʤʳ ʧʫʪʝʤ ʟʘʧʠʩʠ 

ɼʅʂ. ɹʝʟ ʫʯʝʪʘ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʪʘʢʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʢʘʞʝʪ ʢʦʣʦʩʩʘʣʴʥʦʝ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʝʜʠʮʠʥʫ, ʥʦ ʠ 

ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʞʝʥʝʨʠʷ 

ʇʝʨʝʯʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʞʝʥʝʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥ: ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʞʠʚʦʪʥʳʭ, ʯʪʦʙʳ ʚʳʨʘʱʠʚʘʪʴ ʠʭ ʥʘ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʦʡ ʜʠʝʪʝ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʡ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, 

ʜʦ ʩʦʟʜʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʥʳʭ 

ʚʳʜʝʨʞʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʟʘʩʫʭʫ. 

ɹʠʦʧʝʯʘʪʴ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʣʠʚʘʶʪʩʷ ʠ ʦʙʦʛʘʱʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, 3D-

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʛʝʥʥʳʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʳʭ ʪʢʘʥʝʡ ʩ ʮʝʣʴʶ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠ ʨʝʛʝʥʝʨʘʮʠʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʞʥʦʡ, ʢʦʩʪʥʦʡ, ʩʝʨʜʝʯʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ.  
* ʉʦʩʪʘʚʣʝʥʦ ʧʦ [18] 

ʏʝʪʚʸʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ. [4] 
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1.3. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʦʪʨʘʩʣʝʡ 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʚʦʧʨʦʩʘʭ ʜʘʥʥʦʡ ʪʝʤʳ ʙʳʣ ʨʘʩʢʨʳʪ ʚʦʧʨʦʩ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ. ɺ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. ʕʪʦʪ ʛʣʦʙʘʣʴʥʳʡ ʪʨʝʥʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʪʨʦʥʫʣ ʙʠʟʥʝʩ, ʦʙʱʝʩʪʚʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʩʝʭ ʩʪʨʘʥ. ʀ ʥʘʨʷʜʫ ʩ 

ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʝʡ ʩʝʡʯʘʩ ʨʝʯʴ ʠʜʝʪ ʦ çʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝè. 

ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʣʦʞʠʣʦʩʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠ ʝʝ ʦʧʠʩʘʥʠʠ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʤʝʥʝʥʠʷʭ ʚ ʩʧʦʩʦʙʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʫʧʦʤʠʥʘʪʴʩʷ ʣʠʙʦ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ, ʣʠʙʦ ʪʝ ʠʣʠ ʠʥʳʝ 

ʬʦʨʤʳ ʠʟʤʝʥʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢ ï ʵʪʦ: 

- ʅʦʚʳʡ ʫʢʣʘʜ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʥʘʥʠʷʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʦʙʱʝʩʪʚʘ, ʙʠʟʥʝʩʘ 

ʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

- ʕʢʦʥʦʤʠʢʘ, ʩʧʦʩʦʙʥʘʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʀʂʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʤʦʙʠʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʀʂʊ ʥʘ ʙʣʘʛʦ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʝʨʤʠʥ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʘ ʩʘʤʦ ʷʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʜʘʥʥʳʤ ʪʝʨʤʠʥʦʤ, ʦʙʦʟʥʘʯʝʥʦ ʢʘʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʈʌ ʥʘ 2017 ï 2030 ʛʦʜʳ ʮʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [12]: 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ï ʵʪʦ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ; ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʵʪʠʭ 

ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʨʦʜʘʞʠ, ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʪʘʢ ʞʝ ʙʦʣʝʝ ʫʟʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ [17]: 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ð ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ; 

 

ɺ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʚʳʜʝʣʝʥʳ 

ʜʝʚʷʪʴ çʩʢʚʦʟʥʳʭè ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʉʎʊ), ʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʮʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʠ ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʪʨʝʥʜʘʤʠ:  

- ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ,  

- ʢʚʘʥʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ,  

- ʢʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʝʥʩʦʨʠʢʘ,  

- ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ,  

- ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ,  

- ʧʨʦʤʳʰʣʝʥʥʳʡ ʀʥʪʝʨʥʝʪ,  

- ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ,  

- ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ,  

- ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʝʡ. 
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ʂʘʢ ʚʠʜʥʦ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʢʣʠʢʘʶʪʩʷ ʩ ʪʝʤʠ ʪʨʝʥʜʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʦʧʨʦʩʝ ʠ ʦʪʨʘʞʝʥʳ ʚ ʢʥʠʛʝ ʂʣʘʫʩʘ ʐʚʘʙʘ çʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷè. 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʨʳʥʢʦʚ ʠ ʥʠʰ [17].  

ʉʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 

ʂʣʶʯʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʥʩʘʢʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʟʘʯʘʩʪʫʶ 

ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʊʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʀʀ ʧʦʤʦʛʘʶʪ ʥʘʡʪʠ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩʦʟʜʘʥʠʷ 

ʮʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʧʦʨʪʨʝʪʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʘʪʪʝʨʥʦʚ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ɼʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʘʢʪʠʚ ʮʠʬʨʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʘ ʜʦʩʪʫʧ ʢ 

ʙʦʣʴʰʠʤ ʠʭ ʤʘʩʩʠʚʘʤ ʧʦʚʳʰʘʝʪ ʦʮʝʥʢʫ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʨʷʜʘ 

ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʡ ʦʙʣʘʯʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ ʠ ʜʨ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (MOS/MES) ʠ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ (PLM), ʪʘʢ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɿʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʝʨʝʭʦʜʝ ʢ ʮʠʬʨʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʛʨʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ (ʫʣʫʯʰʝʥʠʷ) 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʪʘʣʦ 

ʟʥʘʯʠʤʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʈʦʩʩʠʠ ʢʦʥʮʝʧʮʠʷ çʫʤʥʦʛʦè ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʞʝ ʩʝʡʯʘʩ ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʪʨʘʥʩʧʦʨʪʥʦʡ, ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ. ʂ 2035 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ 

ʟʘʧʫʩʪʠʪʴ 40 ʨʦʩʩʠʡʩʢʠʭ çʫʤʥʳʭè çʬʘʙʨʠʢ ʙʫʜʫʱʝʛʦè. ʅʘ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʠʢʪʠʚʥʳʤ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʩʠʩʪʝʤʳ 

ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʎʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʎʝʣʴʶ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʜʝʷʭ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʦʤʥʠʢʘʥʘʣʴʥʦʩʪʠ3, ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʧʦʣʝʟʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʜʣʷ ʛʨʘʞʜʘʥ ʠ çʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦ ʫʤʦʣʯʘʥʠʶè.  

ɺ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ çʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʨʦʢʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʦʛʨʘʤʤ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʘʫʢʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʷʪ ʨʘʜʠʢʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʬʦʨʤʘʭ ʟʘʥʷʪʦʩʪʠ ʚ ʥʘʫʢʝ, 

ʤʝʭʘʥʠʟʤʘʭ ʟʘʱʠʪʳ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

                                           
3 ʆʤʥʠʢʘʥʘʣʴʥʦʩʪʴ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʟʜʘʥʥʫʶ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʢʣʠʝʥʪʘ 
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ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ (ʢʘʢ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʪʘʢ 

ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ) ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  

ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘʫʢʠ ʩ çʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭè, ʢ ʧʨʠʤʝʨʫ, 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʛʝʥʦʤʠʢʘ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ, ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʜʨ. ʊʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʣʘʜʘʶʪ ʢʦʣʦʩʩʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʫʢʠ.  

ʇʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪ ʨʳʥʦʢ ʪʨʫʜʘ: ʥʘʨʷʜʫ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʆʞʠʜʘʝʪʩʷ ʤʘʩʰʪʘʙʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ 

ʟʘʪʨʦʥʫʪʳ ʧʨʝʜʳʜʫʱʠʤʠ ʚʦʣʥʘʤʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

ʤʦʛʫʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ʂʣʶʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʡ ʙʫʜʫʱʝʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʘʥʘʣʠʪʠʢʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʜʨʘʡʚʝʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʩʝʢʪʦʨʦʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʩʝʢʪʦʨʘ ʀʂʊ 

ʫʞʝ ʩʝʡʯʘʩ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʧʨʦʜʫʢʮʠʶ ʩʝʢʪʦʨʘ 

ʀʂʊ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʉʐɸ, ʘ ʚ ʥʘʫʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʬʠʥʘʥʩʦʚʦʤ 

ʩʝʢʪʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʝʛʦ.  

ʆʜʥʘʢʦ ʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʦ ʜʦʣʝ ʚ ɺɺʇ ʈʦʩʩʠʠ ʩʝʢʪʦʨʘʭ, ʢʘʢ ʪʦʨʛʦʚʣʷ ʠ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʪʦʨʘʭ ʩʬʝʨʳ ʫʩʣʫʛ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʀʂʊ. ɺ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ ʥʘ ʀʂʊ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʧʫʩʢʘ) ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8%, ʯʪʦ 

ʩʨʘʚʥʠʤʦ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʩʝʢʪʦʨʘ. ɺ ʮʝʣʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʧʨʦʜʫʢʮʠʶ 

ʀʂʊ ʚ ʈʦʩʩʠʠ ʥʝʩʢʦʣʴʢʦ ʦʪʩʪʘʝʪ ʦʪ ʫʨʦʚʥʷ ʉʐɸ (2,46% ʧʨʦʪʠʚ 3,08%). 

ʈʘʩʯʝʪʳ ʅʀʋ ɺʐʕ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʬʘʢʪʦʨʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʢ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʩʬʝʨʳ ʫʩʣʫʛ.  

ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʚ ʥʘʫʢʦʝʤʢʠʭ ʩʝʢʪʦʨʘʭ 

ʩʬʝʨʳ ʫʩʣʫʛ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʨʘʩʪʠ ʦʧʝʨʝʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ 

ʇʦ ʦʮʝʥʢʝ ʫʯʝʥʳʭ ɺʐʕ, ʢ 2030 ʛ. ʨʦʩʪ ɺɺʇ ʙʫʜʝʪ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ ʩʚʷʟʘʥ ʩ 

ʮʠʬʨʦʚʠʟʘʮʠʝʡ (1,47% ʠʟ 2,75% ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ɺɺʇ), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚrh ʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ʅʝʢʦʪʦʨʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʙʝʩʧʝʯʠʪ ʨʦʩʪ ʠʥʜʫʩʪʨʠʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 1.3 - ʆʮʝʥʢʘ ʚʢʣʘʜʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʦʩʪ ɺɺʇ ʥʘʢʦʧʣʝʥʥʳʤ ʠʪʦʛʦʤ (%) [17] 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʧʨʠʚʦʜʠʪ ʢ: 

1. ʀʟʤʝʥʝʥʠ ʁʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʦʪ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʢ ʧʨʦʛʨʘʤʤʥʦ-

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ;  

2. ʉʤʝʥʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʠʟʤʝʥʝʥʠ ʁ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʳʥʢʦʚ, ʩʦʮʠʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ;  

3. ʇʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠ ʁ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ;  

4. ʇʝʨʝʭʦʜ ʬʫʥʢʮʠʠ ʣʠʜʠʨʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʢ ʠʥʩʪʠʪʫʪʘʤ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʷʭ ʠ ʧʨʦʮʝʩʩʘʭ. 
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ɺʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ 

1. ʂʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʥʷʪʠʝ çʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè? 

2. ʏʪʦ ʪʘʢʦʝ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ? 

3. ʂʘʢʠʝ ʥʦʚʳʝ ʚʳʟʦʚʳ ʧʦʣʫʯʘʝʪ ʢʣʘʩʩʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʛʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ? 

ʂʘʢʦʚʘ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʝʝ ʨʝʰʝʥʠʠ? 

4. ʂʘʢʠʝ ʨʠʩʢʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʛʣʦʙʘʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ? 

5. ʏʪʦ ʦʟʥʘʯʘʝʪ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ? 

6. ʂʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʝʪ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʪʜʝʣʴʥʦʡ ʩʬʝʨʳ (ʥʘʧʨʠʤʝʨ, ʪʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʚʳ ʧʦʣʫʯʘʝʪʝ ʦʙʨʘʟʦʚʘʥʠʝ)? 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʪʝʤʝ 
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12. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 9 ʤʘʷ 2017 ʛ. N 203 "ʆ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2017 - 2030 ʛʦʜʳ"  

13. ʏʘʥʛ ʍ.-ɼ. ʂʘʢ ʫʩʪʨʦʝʥʘ ʵʢʦʥʦʤʠʢʘ / ʍʘ-ɼʞʫʥ ʏʘʥʛ: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ; 

ʄʦʩʢʚʘ; 2018 

14. ʏʝʪʚʸʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʄʘʪʝʨʠʘʣ ʠʟ ɺʠʢʠʧʝʜʠʠ ð ʩʚʦʙʦʜʥʦʡ 

ʵʥʮʠʢʣʦʧʝʜʠʠ 

https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82

%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%

B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%

D1%8E%D1%86%D0%B8%D1%8F#cite_note-expert-4 

15. ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ. ʎʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ / ɺʩʝʤʠʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʦʨʫʤ, 2019. 

http://www3.weforum.org/docs/WEF_%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80

%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%

BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B5%D0%B2%D0%BE

%D0%BB%D1%8E%D1%86%D0%B8%D1%8F.pdf 

16. ʏʪʦ ʪʘʢʦʝ ʨʝʚʦʣʶʮʠʷ 4.0 -  https://www.finam.ru/landings/revolution 

http://atlas100.ru/catalog/?aft_2020=yes&otrasl=all
https://www.hse.ru/primarydata/ice2019
https://www.krugosvet.ru/enc/gumanitarnye_nauki/ekonomika_i_pravo/promishlennaya_revolyutsiya.html
https://www.krugosvet.ru/enc/gumanitarnye_nauki/ekonomika_i_pravo/promishlennaya_revolyutsiya.html
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F#cite_note-expert-4
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F#cite_note-expert-4
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F#cite_note-expert-4
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F#cite_note-expert-4
http://www3.weforum.org/docs/WEF_%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F.pdf
http://www3.weforum.org/docs/WEF_%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F.pdf
http://www3.weforum.org/docs/WEF_%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F.pdf
http://www3.weforum.org/docs/WEF_%D0%A7%D0%B5%D1%82%D0%B2%D0%B5%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F.pdf
https://www.finam.ru/landings/revolution
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17. ʏʪʦ ʪʘʢʦʝ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ? ʊʨʝʥʜʳ, ʢʦʤʧʝʪʝʥʮʠʠ, ʠʟʤʝʨʝʥʠʝ / ɼʦʢʣʘʜ ʅʀʋ 

ɺʐʕ ʢ ʍX ɸʧʨʝʣʴʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʫʯʘʩʪʠʠ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ: ʄʦʩʢʚʘ, 2019 ʛ. - 

https://www.hse.ru/data/2019/04/12/1178004671/2%20%D0%A6%D0%B8%D1%84%D1%80%D

0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%B

C%D0%B8%D0%BA%D0%B0.pdf 

18. ʐʚʘʙ ʂ. ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ. ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ çʕè, 

2016ʛ. 

19. ʑʝʜʨʦʚʠʮʢʠʡ ʇ.ɻ. ʊʨʠ ʜʦʛʦʥʷʶʱʠʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʈʦʩʩʠʠ: ɼʦʢʣʘʜ ʥʘ 

ʦʯʝʨʝʜʥʦʤ 257-ʦʤ ʟʘʩʝʜʘʥʠʠ ʩʝʤʠʥʘʨʘ ʎʝʥʪʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʀʩʪʦʨʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ 15 ʤʘʷ 2019 ʛ. -  https://shchedrovitskiy.com/tri-dogonyayushchih-

industrializacii-rossii/ 

 

  

https://www.hse.ru/data/2019/04/12/1178004671/2%20%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0.pdf
https://www.hse.ru/data/2019/04/12/1178004671/2%20%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0.pdf
https://www.hse.ru/data/2019/04/12/1178004671/2%20%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0.pdf
https://shchedrovitskiy.com/tri-dogonyayushchih-industrializacii-rossii/
https://shchedrovitskiy.com/tri-dogonyayushchih-industrializacii-rossii/


Ȯɓɗɘɖəɒɋɓɘɡ ɜɎɚɖɔɈɔɏ ɣɐɔɓɔɒɎɐɎ 
ȸ.Ʉ. ȰɆɑɆɈɖɎɏ 
ȴ.Ȩ ȩɔɖɊɥɝɐɔɈɆ 

 

 

https://www.s-vfu.ru/ 

https://www.nstu.ru/ 22 
 

ʊʝʤʘ 2. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

2.1. ʊʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʯʘʩʪʠ 1, ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʚʳʜʝʣʷʝʪ ʜʝʚʷʪʴ çʩʢʚʦʟʥʳʭè ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʉʎʊ), ʥʘ 

ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʘʥʠʝʤ ʉʎʊ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʦʙʣʘʢʦ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʩʠʩʪʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ), ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ.  

ɺʦ ʚʪʦʨʫʶ ʧʦ ʚʘʞʥʦʩʪʠ ʛʨʫʧʧʫ ʪʝʭʥʦʣʦʛʠʡ ʚʭʦʜʷʪ: ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, çʮʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠè, ʜʦʧʦʣʥʝʥʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʦʙʦʪʳ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ [20]. 

 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʝʪʝʚʳʝ ʤʦʱʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʢ ʠʥʪʝʨʥʝʪ-

ʩʝʨʚʠʩ.  

 

 

 

 

ɹʦʣʝʝ ʧʨʦʩʪʦ - ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ð 

ʵʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʣʫʞʙ (ʩʝʨʚʝʨʦʚ, ʭʨʘʥʠʣʠʱ, ʙʘʟ ʜʘʥʥʳʭ, 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʘʥʘʣʠʪʠʢʠ ʠ ʪ. ʜ.) ʯʝʨʝʟ 

ʠʥʪʝʨʥʝʪ. 

 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʯʝʪʢʦʛʦ ʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ, ʪʘʢ ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʠʭ ʨʘʟʚʠʪʠʝ ʧʦʩʪʦʷʥʥʦ ʚʥʦʩʠʪ ʩʚʦʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. 

ʅʘʯʠʥʘʷ ʩ 2000 ʛʦʜʘ ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʫʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʣʘʢʘ ʧʨʠʦʙʨʝʣʠ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʠ ʚ 2006 ʛʦʜʫ ʧʝʨʚʳʡ 

ʧʫʙʣʠʯʥʳʡ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʙʳʣ ʘʥʦʥʩʠʨʦʚʘʥ ʢʦʤʧʘʥʠʝʡ Amazon 

(Amazon_Elastic_Compute_Cloud). 

ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʜʦʙʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʣʫʞʙʳ, ʥʘʟʳʚʘʶʪʩʷ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʠʣʠ ʧʨʦʚʘʡʜʝʨʘʤʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. 

 

ʅʘ ʨʠʩʫʥʢʝ 2.1 ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʝʡʩʪʚʦ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʦʪ 

ʢʨʫʧʥʝʡʰʝʛʦ ʧʨʦʚʘʡʜʝʨʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ Yandex. 
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ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʤʝʨ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʦʤʧʘʥʠʝʡ Yandex 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʦʩʦʙʦʤ ʜʦʩʪʫʧʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʦʩʪʘʚʱʠʢʠ 

ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʜʝʣʷʪ ʦʙʣʘʢʘ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ [14]:  

 

¶ ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ - ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʙʦʣʴʰʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʙʳʯʥʦ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ-ʧʨʦʚʘʡʜʝʨʫ, ʢʦʪʦʨʘʷ ʩʜʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ 

ʨʘʟʥʳʤ ʢʣʠʝʥʪʘʤ ʚ ʘʨʝʥʜʫ. 

¶ ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʩʝʨʚʝʨʝ ʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʜʥʦʤʫ ʘʨʝʥʜʘʪʦʨʫ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴ ʯʘʩʪʥʳʤ ʦʙʣʘʢʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʧʦʨʫʯʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʚʥʝʰʥʝʤʫ 

ʧʦʜʨʷʜʯʠʢʫ. ɺʘʞʝʥ ʠʤʝʥʥʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʳʜʝʣʝʥʘ ʜʣʷ 

ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ ð ʜʘʞʝ ʝʩʣʠ ʚʠʨʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦʜʝʣʝʥʳ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʣʴʟʫʝʪʩʷ ʠʤʠ ʚʩʝ-ʪʘʢʠ ʦʜʠʥ ʟʘʢʘʟʯʠʢ. 

¶ ɻʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʙʣʠʯʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʦʙʣʘʢʦʚ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʯʘʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʠʝʥʪʫ, ʘ ʯʘʩʪʴ 

ʘʨʝʥʜʫʝʪʩʷ. ʉʚʷʟʴ ʜʚʫʭ ʩʪʨʫʢʪʫʨ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ 

 

ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʝʨʚʠʩʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʥʘ ʙʘʟʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʦʣʴʰʘʷ ʛʨʫʧʧʘ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ ʦʙʲʝʜʠʥʷʝʪʩʷ ʧʦʜ ʘʙʙʨʝʚʠʘʪʫʨʦʡ XaaS, 

ʢʦʪʦʨʘʷ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ çʯʪʦ ʫʛʦʜʥʦ ʢʘʢ ʩʝʨʚʠʩè. ɺ ʦʩʥʦʚʝ ʚʩʝʭ ʵʪʠʭ ʫʩʣʫʛ ʣʝʞʘʪ 

ʦʩʥʦʚʥʳʝ ʪʨʠ: PaaS, SaaS, IaaS. ʂʨʦʤʝ ʙʘʟʦʚʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ, ʥʝ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʝʨʝʯʥʝʤ ʥʘ ʨʠʩʫʥʢʝ. 
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ʈʠʩʫʥʦʢ 2.2 ï ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ÅPlatform-as-a-Service

Åʇʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ

Åɺʠʜʦʙʣʘʯʥʳʭʚʳʯʠʩʣʝʥʠʡ,ʢʦʪʦʨʳʡʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ
ʟʘʢʘʟʯʠʢʫʚ ʚʠʜʝʛʦʪʦʚʦʡʧʨʦʛʨʘʤʤʥʦʡʧʣʘʪʬʦʨʤʳ,
ʚʢʣʶʯʘʶʱʝʡʚʩʝʙʨ̫ʘʟʣʠʯʥʳʝʠʥʩʪʨʫʤʝʥʪʳ,ʠʧʦʟʚʦʣʷʝʪ
ʥʘʩʪʨʘʠʚʘʪʴʠʭ.

PaaS

ÅSoftware-as-a-Service

Åʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ

Åʇʨʝʜʦʩʪʘʚʣʝʥʠʠʟʘʢʘʟʯʠʢʫʚ ʧʦʣʴʟʦʚʘʥʠʝʢʘʢʦʡ-ʣʠʙʦ
ʧʨʦʛʨʘʤʤʳ,ʨʘʩʧʦʣʦʞʝʥʥʦʡʚʦʙʣʘʢʝʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘ.

SaaS

ÅInfrastructure -as-a-Service

Åʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ

Åʇʨʝʜʦʩʪʘʚʣʝʥʠʝʟʘʢʘʟʯʠʢʫʚʳʯʠʩʣʠʪʝʣʴʥʦʡʠʥʬʨʘʩʪʨʫʢʪʫʨʳ
(ʩʝʨʚʝʨʘ,ʭʨʘʥʠʣʠʱʘʜʘʥʥʳʭ,ʦʧʝʨʘʮʠʦʥʥʦʡʩʠʩʪʝʤʳ,
ʩʝʪʝʚʳʭʨʝʩʫʨʩʦʚ)ʜʣ ʨ̫ʘʟʚʦʨʘʯʠʚʘʥʠʷʠ ʟʘʧʫʩʢʘ
ʩʦʙʩʪʚʝʥʥʳʭʧʨʦʛʨʘʤʤʥʳʭʨʝʰʝʥʠʡʚʢʘʯʝʩʪʚʝʚʠʨʪʫʘʣʴʥʦʡ
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ

IaaS

ÅCommunications-as-a-Service

Åʂʦʤʤʫʥʠʢʘʮʠʷ ʢʘʢ ʫʩʣʫʛʘ
CaaS

ÅStorage-as-a-Service

Åʍʨʘʥʠʣʠʱʝ ʢʘʢ ʫʩʣʫʛʘ
StaaS

ÅBusiness Process-as-a-Service 

Åɹʠʟʥʝʩ-ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ
BPaaS

ÅDatabase-as-a-Service

Åɹʘʟʘ ʜʘʥʥʳʭ ʢʘʢ ʫʩʣʫʛʘ
DBaaS

ÅSecurity-as-a-Service

Åɹʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʩʣʫʛʘ
SECaaS

ÅBackup-as-a-Service 

Åʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʢʘʢ ʫʩʣʫʛʘ
BaaS

ÅMonitoring -as-a-Service

Åʄʦʥʠʪʦʨʠʥʛ ʢʘʢ ʫʩʣʫʛʘ
MaaS

ÅTesting-as-a-Service

Åʊʝʩʪʠʨʦʚʘʥʠʝ ʢʘʢ ʫʩʣʫʛʘ
TaaS

ÅDesktop-as-ʘ-Service

Åʈʘʙʦʯʠʡ ʩʪʦʣ ʢʘʢ ʫʩʣʫʛʘ
DaaS

ÅNetwork-as-a-Service

Åʉʝʪʴ ʢʘʢ ʫʩʣʫʛʘ
NaaS
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ʈʳʥʦʢ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ʢʦʤʧʘʥʠʠ iKS-Consulting ʦʥ ʙʫʜʝʪ ʨʘʩʪʠ ʩ ʝʞʝʛʦʜʥʳʤ ʪʝʤʧʦʤ ʧʦʯʪʠ 27%, ʧʨʠ ʵʪʦʤ ʦʞʠʜʘʝʪʩʷ, 

ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʩʝʛʤʝʥʪʳ (IaaS) ʙʫʜʫʪ ʨʘʩʪʠ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦ 32%. ʉʦʛʣʘʩʥʦ ʙʘʟʦʚʦʤʫ 

ʧʨʦʛʥʦʟʫ, ʦʙʲʝʤ ʨʳʥʢʘ ʦʙʣʘʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʩʝʨʚʠʩʦʚ ʚ 2025 ʛ. ʜʦʩʪʠʛʥʝʪ 140 ʤʣʨʜ 

ʨʫʙ. [2]. 

ʇʦ ʜʘʥʥʳʤ Tadviser, ʥʝ ʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ ʨʘʙʦʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʚ 

ʈʦʩʩʠʠ, 85% ʧʣʘʥʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢ 2025 ʛʦʜʫ [14]. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʅʦ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʢʦʚ ʥʝʩʝʪ ʚ ʩʝʙʝ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, 

ʩʚʷʟʘʥʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʨʠʩ 2.3). 

 
* ʉʦʩʪʘʚʣʝʥʦ ʧʦ [5] 

ʈʠʩʫʥʦʢ 2.3 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʦʙʣʘʯʥʳ 
ʪʝʭʥʦʣʦʛʠʡ

ʜʦʩʪʫʧʥʦʩʪʴ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʚʩʝʤʝʩʪʥʦʛʦ 
ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ 
ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 

ʠʥʪʝʨʥʝʪʫ

ʤʦʙʠʣʴʥʦʩʪʴ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʚʦʙʦʜʝʥ ʦʪ 
ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʤʝʩʪʫ ʜʦʩʪʫʧʘ ʜʘʥʥʳʭ 
ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ

ʵʢʦʥʦʤʠʯʥʦʩʪʴ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʥʝʩʝʪ 
ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʢʫʧʢʦʡ 
ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ

ʚʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ: ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʧʦ 

ʭʨʘʥʝʥʠʶ, ʘʥʘʣʠʟʫ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ

ʛʠʙʢʦʩʪʴ: ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʣʝʛʢʦ 
ʤʘʩʰʪʘʙʠʨʫʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʝʩʫʨʩʳ ʠ 
ʩʝʨʚʠʩʳ ʧʦ ʤʝʨʝ ʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʠ ʟʘʱʠʱʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ

ʅʝʜʦʩʪʘʪʢʠ ʦʙʣʘʯʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ

ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 
ʠʥʪʝʨʥʝʪʫ.

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʝʩʧʝʯʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʙʳʩʪʨʦʤ ʜʦʩʪʫʧʝ 

ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ (ʥʝʜʦʩʪʘʪʦʢ, 
ʘʢʪʫʘʣʴʥʳʡ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ).

ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʭʨʘʥʥʦʩʪʠ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʦʪ ʢʦʤʧʘʥʠʠ 

ʧʨʦʚʘʡʜʝʨʘ

ʨʠʩʢ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʢʨʫʰʝʥʠʷ ʩʝʨʚʝʨʘ ʧʨʦʚʘʡʜʝʨʘ 
ʦʥʣʘʡʥʦʚʳʭ ʩʝʨʚʠʩʦʚ

ʧʦʪʝʨʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʘʥʥʳʤʠ, 
ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘʭ

ʧʦʷʚʣʝʥʠʝ çʦʙʣʘʯʥʳʭè ʤʦʥʦʧʦʣʠʩʪʦʚ, 
ʚʦʟʤʦʞʥʘʷ ʜʘʣʴʥʝʡʰʘʷ ʤʦʥʝʪʠʟʘʮʠʷ 

ʨʝʩʫʨʩʘ
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ɽʱʝ ʦʜʥʠʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢ ʚʥʝʜʨʝʥʠʶ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʠ ʩʝʨʚʠʩʳ, 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ) 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʪʘʢ ʢʘʢ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʶʙʳʭ ʜʨʫʛʠʭ çʩʢʚʦʟʥʳʭè ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ 

ʙʘʟ ʜʘʥʥʳʭ, ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʦʩʪʘʚʣʷʝʪ ʠ ʟʘʧʠʩʳʚʘʝʪ ʦʙʥʦʚʣʝʥʠʷ ʨʝʝʩʪʨʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ 

ʫʟʣʦʚ.  

ʋʟʣʳ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʚʝʜʫʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʫʟʣʳ 

ʫʯʘʩʪʥʠʢʦʚ ʩʝʪʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʜʣʷ ʦʙʤʝʥʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ ʭʨʘʥʠʪ ʚʩʶ ʠʩʪʦʨʠʶ ʠʟʤʝʥʝʥʠʡ. ʅʠ ʦʜʠʥ ʫʯʘʩʪʥʠʢ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ ʚ 

ʩʠʩʪʝʤʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʥʝ ʫʟʥʘʶʪ ʦʙ ʵʪʦʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʩʪʘʥʦʚʷʪʩʷ ʜʦʚʝʨʝʥʥʳʤʠ, ʘ ʚʩʝ 

ʠʟʤʝʥʝʥʠʷ ï ʧʨʦʟʨʘʯʥʳʤʠ.  

ɹʣʦʢʯʝʡʥ (ʘʥʛʣ. blockchain, block ï ʙʣʦʢ, chain ï ʮʝʧʦʯʢʘ) ï ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʦ ʩʦʚʝʨʰʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʷʭ ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʚ 

ʚʠʜʝ ʮʝʧʦʯʢʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʩʚʷʟʘʥʥʳʭ ʙʣʦʢʦʚ ʪʨʘʥʟʘʢʮʠʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ 

ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ.  

ɹʣʦʢʯʝʡʥ (ʨʝʝʩʪʨ ʙʣʦʢʦʚ ʪʨʘʥʟʘʢʮʠʡ)ï ʚʳʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʣʦʢʦʚ ʩ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʩʦʚʝʨʰʝʥʥʳʭ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʦʧʝʨʘʮʠʷʭ. 

ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ ʧʦʷʚʠʣʩʷ ʚ 2008 ʛ. ʢʘʢ ʥʘʟʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ 

ʪʨʘʥʟʘʢʮʠʷʭ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʩ ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʙʠʪʢʦʡʥ.  

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʢʯʝʡʥ ʢʘʞʜʳʡ ʥʦʚʳʡ ʙʣʦʢ ʪʨʘʥʟʘʢʮʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʠ ʢʘʢ ʚʘʣʠʜʥʳʡ, ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ (ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʮʝʧʦʯʢʫ) ʩʦ 

ʚʩʝʤʠ ʧʨʝʜʳʜʫʱʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʨʝʝʩʪʨʝ (ʨʠʩ.2.4).  
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ʈʠʩʫʥʦʢ 2.4- ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ [5] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʣʦʢʯʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ: 

ʜʦʢʫʤʝʥʪʘʭ, ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʠʤʫʱʝʩʪʚʝ, ʫʩʣʫʛʘʭ ʠ ʪ. ʜ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥ ï ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʛʣʦʙʘʣʴʥʦʡ, ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɹʘʟʘ 

ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʪʨʘʥʟʘʢʮʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʜʘʥʥʦʡ ʩʝʪʠ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʧʠʩʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʙʣʦʢʠ, ʚ ʢʘʞʜʳʡ ʙʣʦʢ ʜʦʙʘʚʣʷʝʪʩʷ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʧʠʩʴ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʧʨʝʜʳʜʫʱʠʤ ʙʣʦʢʦʤ [5]. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʪʦʤ ʯʠʩʣʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʦʩʥʦʚʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ: 

¶ ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ. ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʚ ʙʣʦʢʯʝʡʥʝ ʦʟʥʘʯʘʝʪ ʧʝʨʝʜʘʯʫ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʫʙʲʝʢʪʘ (ʦʪʜʝʣʴʥʦʛʦ ʣʠʮʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 

ʠʭ ʛʨʫʧʧʳ) ʢ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʙʣʦʢʯʝʡʥʘ 

ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʜʦʚʝʨʠʝ ʫʯʘʩʪʥʠʢʦʚ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

¶ ʅʝʠʟʤʝʥʥʦʩʪʴ. ʅʝʠʟʤʝʥʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ. ʅʠ 

ʦʜʠʥ ʫʯʘʩʪʥʠʢ ʥʝ ʤʦʞʝʪ ʚʤʝʰʘʪʴʩʷ ʚ ʪʨʘʥʟʘʢʮʠʶ ʧʦʩʣʝ ʝʝ ʚʥʝʩʝʥʠʷ ʚ ʨʝʝʩʪʨ. ɽʩʣʠ 

ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʦʰʠʙʢʫ, ʪʦ ʜʣʷ ʝʝ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ 

ʪʨʘʥʟʘʢʮʠʶ. ɺ ʩʝʪʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʦʙʝ ʪʨʘʥʟʘʢʮʠʠ. 

¶ ʂʦʥʩʝʥʩʫʩ. ʉʠʩʪʝʤʘ ʙʣʦʢʯʝʡʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʫʯʘʩʪʥʠʢʠ ʦʜʦʙʨʷʶʪ ʪʨʘʥʟʘʢʮʠʠ. ʅʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ ʤʦʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʦʣʴʢʦ 

ʩ ʩʦʛʣʘʩʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʩʝʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʘʥʠʠ ResearchAndMarkets, ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 

ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ ʜʦʩʪʠʛ $4,9 ʤʣʨʜ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʘʥʘʣʠʪʠʢʦʚ, 

ʙʣʦʢʯʝʡʥ-ʨʳʥʦʢ ʙʫʜʝʪ ʨʘʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 68,4% ʝʞʝʛʦʜʥʦ ʠ ʩʦʩʪʘʚʠʪ $67,4 ʤʣʨʜ ʢ 2026 ʛʦʜʫ. 

ʈʦʩʪʫ, ʢʘʢ ʫʢʘʟʘʥʦ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ [3]:  

¶ ʨʘʩʪʫʱʠʝ ʚʝʥʯʫʨʥʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʙʣʦʢʯʝʡʥ-ʧʨʦʝʢʪʳ:  

¶ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ ʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

¶ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʧʣʘʪʝʞʝʡ, ʫʤʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʮʠʬʨʦʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʯʥʦʩʪʠ;  

¶ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʙʣʦʢʯʝʡʥʘ;  
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¶ ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥʘ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ;  

¶ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʠʢʪʠʚʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ.  

ʊʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʥʝʨʛʝʪʠʢʝ (ʩʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʪʦʨʛʦʚʣʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷʤʠ ʠ ʫʧʨʦʱʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʵʥʝʨʛʠʠ), ʬʠʥʘʥʩʘʭ (ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʥʣʘʡʥ-ʧʣʘʪʝʞʘʤʠ, ʩʯʝʪʘʤʠ ʠ ʨʳʥʦʯʥʦʡ ʪʦʨʛʦʚʣʝʡ), 

ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʨʘʟʚʣʝʯʝʥʠʷʭ (ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚʘʭ), ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʝ (ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʦʚ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ 

ʧʨ. ʇʦʜʨʦʙʥʦ ʦ ʩʬʝʨʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʤʦʞʥʦ ʫʟʥʘʪʴ ʚ 

[3, 21]. 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big data) - ʵʪʦ ʤʘʩʩʠʚʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʙʲʝʤʳ ʢʦʪʦʨʳʭ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, 

ʯʪʦ ʠʭ ʦʙʨʘʙʦʪʢʘ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʠʣʠ ʚʦʦʙʱʝ 

ʥʝʚʦʟʤʦʞʥʦʡ.  

ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʛʦʚʦʨʷʪ ʢʘʢ ʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʬʝʥʦʤʝʥʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʘʢʠʝ 

ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ.  

ʉ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʩʚʷʟʳʚʘʣʠʩʴ ʪʨʠ ʢʦʥʮʝʧʮʠʠ (ʧʨʘʚʠʣʦ çʪʨʝʭ Vè), ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ (ʨʠʩ.2.5). 

 
ʈʠʩʫʥʦʢ 2.5 ï ʉʚʦʡʩʪʚʘ BigDate 

 

ɻʣʘʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʷʚʣʷʶʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ð ʢʘʢ ʚ ʧʣʘʥʝ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ 

ʪʨʝʙʫʝʤʳʭ ʦʙʲʝʤʦʚ ʧʘʤʷʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ - ʩʝʨʠʷ ʧʦʜʭʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʛʨʦʤʥʳʭ ʦʙʲʸʤʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʨʝʟʫʣʴʪʘʪʦʚ, ʵʬʬʝʢʪʠʚʥʳʭ ʚ 

Volume (ʦʙʲʝʤ)

Velocity (ʩʢʦʨʦʩʪʴ 
ʨʦʩʪʘ)

Variety (ʤʥʦʛʦʦʙʨʘʟʠʝ)

Åɼʘʥʥʳʝʥʘʢʘʧʣʠʚʘʶʪʩʷʚ ʙʦʣʴʰʦʤ
ʦʙʲʝʤʝʠʟʨʘʟʥʳʭʠʩʪʦʯʥʠʢʦʚ

Åʂʦʣʠʯʝʩʪʚʦʜʘʥʥʳʭʩ ʪʝʯʝʥʠʝʤ
ʚʨʝʤʝʥʠʫʚʝʣʠʯʠʚʘʝʪʩʷʩ ʦʯʝʥʴ
ʙʦʣʴʰʦʡʩʢʦʨʦʩʪʴʶ

Åɼʘʥʥʳʝʥʝʦʜʥʦʨʦʜʥʳ,ʤʦʛʫʪʙʳʪʴ
ʧʨʝʜʩʪʘʚʣʝʥʳʚʨʘʟʣʠʯʥʳʭʬʦʨʤʘʪʘʭ

Veracity 
(ʜʦʩʪʦʚʝʨʥʦʩʪʴ)

Viability 
(ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ)

Value (ʮʝʥʥʦʩʪʴ)

Variability 
(ʧʝʨʝʤʝʥʯʠʚʦʩʪʴ)

Visualization 
(ʚʠʟʫʘʣʠʟʘʮʠʷ)

https://wiki.loginom.ru/articles/structured-data.html
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ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʫʟʣʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʢʦʥʮʝ 2000-ʭ ʛʦʜʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʨʝʰʝʥʠʷʤ ʢʣʘʩʩʘ Business Intelligence. 

ʉ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ: ʥʘʫʢʝ, ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ, ʤʝʜʠʮʠʥʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʨ. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʚʳʚʦʜʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʥʠʤʘʪʴ ʚʟʚʝʰʝʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʠʭ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʪʠʧʘ [12] (ʨʠʩ 2.6): 

 
ʈʠʩʫʥʦʢ 2.6 ï ʀʩʪʦʯʥʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ (ʠʥʪʝʨʥʝʪ): ʇʦ ʩʚʦʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʜʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ ʛʝʥʝʨʠʨʫʶʪʩʷ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʧʫʙʣʠʢʘʮʠʷʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʝʤʝ 

ʚʠʜʝʦʨʦʣʠʢʘʤʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʦʚ 4G ʠ 5G ʯʠʩʣʦ ʣʶʜʝʡ ʚ ʤʠʨʝ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʩʤʘʪʨʠʚʘʶʱʠʭ 

ʚʠʜʝʦʢʦʥʪʝʥʪ ʥʘ ʩʚʦʠʭ ʩʤʘʨʪʬʦʥʘʭ, ʫʚʝʣʠʯʠʪʩʷ ʜʦ 2,72 ʤʠʣʣʠʘʨʜʘ ʢ 2023 ʛʦʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʪʝʥʜʝʥʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʣʦʥʥʳ ʙʳʩʪʨʦ ʠ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʤʝʥʷʪʴʩʷ, ʠʭ ʨʦʣʴ ʩʪʘʙʠʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʦʡ. 

ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚ: ʋʩʪʨʦʡʩʪʚʘ ʠ ʤʘʰʠʥʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʦʩʥʘʱʝʥʳ ʜʘʪʯʠʢʘʤʠ ʠ 

ʩʧʦʩʦʙʥʳ ʦʪʧʨʘʚʣʷʪʴ ʠ ʧʦʣʫʯʘʪʴ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. ɼʘʪʯʠʢʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʤʦʛʘʶʪ 

ʢʦʤʧʘʥʠʷʤ ʩʦʙʠʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʘʰʠʥʥʳʝ ʜʘʥʥʳʝ ʩ ʫʩʪʨʦʡʩʪʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʢʦʤʧʘʥʠʠ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʜʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚ ð ʦʪ ʜʘʪʯʠʢʦʚ ʧʦʛʦʜʳ ʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʦ ʩʠʩʪʝʤ 

ʦʭʨʘʥʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ IDC, ʢ 2025 ʛʦʜʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʙʦʣʝʝ 40 ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ 

ʦʙʱʝʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʝ ʪʨʘʥʟʘʢʮʠʡ (ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ): ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʪʠʧʦʚ ʜʘʥʥʳʭ ʚ ʤʠʨʝ. ʅʘʧʨʠʤʝʨ, ʢʨʫʧʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʧʘʥʠʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʪʨʘʥʟʘʢʮʠʡ ʩ ʢʣʠʝʥʪʘʤʠ ʚ ʯʘʩ. ɸ ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʢ ʵʪʦʤʫ ʚʩʝ 

ʤʠʨʦʚʳʝ ʟʘʢʫʧʦʯʥʳʝ ʠ ʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʚʳ ʧʦʣʫʯʠʪʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʰʝʣʦʤʣʷʶʱʝʤ 

˨ˢ˹˹̍˩ 
̂˿́˾˻˯˿́ˤ 
ό͒͊ͭ;͙͙͟ 

͚͍ͯͫͭͪͦͫͭΣ IoT, 
͒͊ͤͤ·͔ ͍͚ͫͦͭͦͦ 

͍ͫΎ͙͘ύ

˴˻˾˽˻˾ˢ́ˮˤ˹̍˴ 
˨ˢ˹˹̍˩ 

όͭͪ͊ͤ͊͘͟ͼ͙͙Σ ͋͊͘· 
͒͊ͤͤ·ͻύ

ˮ˹́˩˾˹˩́ 
όͫͦͼ͙͊͡Έͤ·͔ 
͔͙ͫͭΣ˿˸ˮΣ 
ͺͦͪͯͣ·ύ

https://www.emarketer.com/content/apac-dominates-in-mobile-phone-video-viewership
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ʦʙʲʝʤʝ ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʚʩʝ ʯʘʱʝ ʷʚʣʷʶʪʩʷ 

ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʠ, ʯʪʦ 

ʫʩʣʦʞʥʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ. 

 

ʊʨʠ ʛʣʘʚʥʳʭ ʵʪʘʧʘ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ [12]: 

1. ʉʙʦʨ ʜʘʥʥʳʭ (ʠʥʪʝʛʨʘʮʠʷ). ʊʝʭʥʦʣʦʛʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ 

ʜʘʥʥʳʝ ʠʟ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʪʝʛʨʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 

ʧʦʜʦʙʥʳʤʠ ʟʘʜʘʯʘʤʠ. ɺʦ ʚʨʝʤʷ ʵʪʘʧʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʘʚʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʘʥʘʣʠʪʠʢʘʤ ʙʳʣʦ ʫʜʦʙʥʦ ʩ ʥʠʤʠ ʨʘʙʦʪʘʪʴ. 

2. ʍʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ. ɹʦʣʴʰʠʤ ʜʘʥʥʳʤ ʪʨʝʙʫʝʪʩʷ ʦʙʲʝʤʥʦʝ ʭʨʘʥʠʣʠʱʝ. ʈʝʰʝʥʠʝ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʦ ʚ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʦʙʣʘʯʥʦʡ ʩʨʝʜʝ ʠʣʠ ʠ ʪʘʤ, ʠ ʪʘʤ. 

ʆʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʫʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʘʢʪʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʝʥʠʷʤ ʠ ʧʦʟʚʦʣʷʶʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʨʝʩʫʨʩʳ ʧʦ ʤʝʨʝ 

ʥʘʜʦʙʥʦʩʪʠ. 

3. ɸʥʘʣʠʟ. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʚʩʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ 

ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʪʦʯʥʝʝ, Big Data ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ-ʩʠʤʫʣʷʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʜʝʠ, ʧʨʦʜʫʢʪʘ. 

 

ʄʝʪʦʜʳ ʠ ʪʝʭʥʠʢʠ ʘʥʘʣʠʟʘ, ʧʨʠʤʝʥʠʤʳʝ ʢ ʙʦʣʴʰʠʤ ʜʘʥʥʳʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʦʪʯʸʪʝ 

McKinsey & Company ð ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

- ʤʝʪʦʜʳ ʢʣʘʩʩʘ Data Mining: ʦʙʫʯʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʧʨʘʚʠʣʘʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

(ʤʝʪʦʜʳ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ, ʨʘʥʝʝ ʧʨʠʤʝʥʸʥʥʳʭ ʢ 

ʫʞʝ ʥʘʣʠʯʝʩʪʚʫʶʱʠʤ ʜʘʥʥʳʤ), ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

- ʢʨʘʫʜʩʦʨʩʠʥʛ - ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʠ ʦʙʦʛʘʱʝʥʠʝ ʜʘʥʥʳʭ ʩʠʣʘʤʠ ʰʠʨʦʢʦʛʦ, 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʧʨʠʚʣʝʯʸʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʫʙʣʠʯʥʦʡ ʦʬʝʨʪʳ, ʙʝʟ 

ʚʩʪʫʧʣʝʥʠʷ ʚ ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ; 

- ʩʤʝʰʝʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ - ʥʘʙʦʨ ʪʝʭʥʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʨʘʟʥʦʨʦʜʥʳʝ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʛʣʫʙʠʥʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʪʝʭʥʠʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʪ ʢʣʘʩʩ ʤʝʪʦʜʦʚ 

ʧʨʠʚʦʜʷʪʩʷ ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʠ ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ; 

- ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ Ensemble learning - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʙʘʟʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ; 

- ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʝʪʝʚʦʡ ʘʥʘʣʠʟ, ʦʧʪʠʤʠʟʘʮʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ; 

- ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ; 

- ʧʨʦʛʥʦʟʥʘʷ ʘʥʘʣʠʪʠʢʘ; 

- ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ (ʘʥʛʣ. Spatial analysis) - ʢʣʘʩʩ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʘʥʥʳʭ; 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʝʪʦʜʦʚ ʧʨʠʚʦʜʷʪʩʷ A/B-

ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ; 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://en.wikipedia.org/wiki/Spatial_analysis
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/A/B-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/A/B-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D1%80%D1%8F%D0%B4
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- ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 

ʨʠʩʫʥʢʦʚ, ʜʠʘʛʨʘʤʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʘʥʠʤʘʮʠʠ 

ʢʘʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠ ʩʣʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 

(ʀʀ) ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ. ʅʘ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʀʀ ʜʣʷ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʯʝʩʪʚʦ ʀʀ 

ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʦʪʳ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ; ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʝʝ 

ʦʩʥʦʚʝ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʪʝʨʤʠʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʫʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʩʘʤʦʦʙʫʯʝʥʠʶ. ʀʀ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʝʝ, ʥʝ ʜʦʞʠʜʘʷʩʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʣʠ ʢʦʤʘʥʜʳ ʯʝʣʦʚʝʢʘ. ʀʀ ʥʝ ʧʨʦʩʪʦ ʭʨʘʥʠʪ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ï ʦʥ ʠʭ ʘʥʘʣʠʟʠʨʫʝʪ. ʅʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ ʘʚʪʦʤʦʙʠʣʷʭ, ʙʝʩʧʠʣʦʪʥʠʢʘʭ (ʜʨʦʥʘʭ), ʨʦʙʦʪʘʭ, ʘ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʝʝ ʬʫʥʢʮʠʠ ʩʚʦʜʷʪʩʷ ʢ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʟʘʪʝʤ 

ʧʨʠʤʝʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʫʯʘʷʩʴ, ʨʘʟʚʠʚʘʷʩʴ ʠ ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ [5].  

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪï ʵʪʦ ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʪ. ʝ. ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʳʚʘʝʤ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʘʟʫʤʦʤ, ï ʧʦʥʠʤʘʥʠʝ 

ʷʟʳʢʘ, ʦʙʫʯʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʩʫʞʜʘʪʴ, ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʠ ʪ. ʜ.  

ʇʦʟʞʝ ʢ ʀʀ ʩʪʘʣʠ ʦʪʥʦʩʠʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʣʠʯʠʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʨʝʰʘʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʪʘʢ, ʢʘʢ ʵʪʦ ʜʝʣʘʣ ʙʳ 

ʨʘʟʤʳʰʣʷʶʱʠʡ ʥʘʜ ʠʭ ʨʝʰʝʥʠʝʤ ʯʝʣʦʚʝʢ. ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠ, ʠʭ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 2.7). 

 
ʈʠʩʫʥʦʢ 2.7 ï ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [5] 
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ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ: 

- ʦʩʚʦʙʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦʪ ʤʦʥʦʪʦʥʥʦʡ ʨʘʙʦʪʳ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʧʦʜʜʝʨʞʢʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ; 

- ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʦ ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʫʣʫʯʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʦʙʱʝʩʪʚʘ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʵʪʦ çʥʦʚʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦè) [8]. 

 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʢʦʥʮʝʧʮʠʷ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ (çʚʝʱʘʤʠè), ʦʩʥʘʱʸʥʥʳʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ʉʠʩʪʝʤʘ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʘʪʯʠʢʠ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʙʣʘʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʂʘʢ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʙʣʘʢʦ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʦʙʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʜʘʪʯʠʢʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʦʜʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʦʪʧʨʘʚʢʠ ʫʚʝʜʦʤʣʝʥʠʡ. 

ʇʦʣʥʘʷ ʩʠʩʪʝʤʘ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʜʘʪʯʠʢʦʚ ʫʩʪʨʦʡʩʪʚ, ʩʨʝʜʩʪʚ ʧʦʜʢʣʶʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʨʠʩ. 2.8). 

 

 
 

ʈʠʩʫʥʦʢ 2.8 ï ʂʦʤʧʦʥʝʥʪʳ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

 

ɼʘʪʯʠʢʠ ʫʩʪʨʦʡʩʪʚ:ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ. ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʠʤʝʪʴ 
ʥʝʩʢʦʣʴʢʦ ʜʘʪʯʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʩʤʘʨʪʬʦʥ 
ʦʩʥʘʱʝʥ GPS, ʢʘʤʝʨʦʡ, ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ʠ 
ʜʨʫʛʠʤʠ ʜʘʪʯʠʢʘʤʠ. ɼʘʪʯʠʢʠ ʩʦʙʠʨʘʶʪ 
ʜʘʥʥʳʝ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ.

ʉʨʝʜʩʪʚʘ ʧʦʜʢʣʶʯʝʥʠʷ: ʇʦʩʣʝ ʩʙʦʨʘ 
ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʦʪʧʨʘʚʠʪʴ ʠʭ ʚ 
ʦʙʣʘʢʦ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: ʧʦ Wi-Fi 
ʠʣʠ Bluetooth, ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʫʪʥʠʢʦʚʦʡ 
ʩʚʷʟʠ, ʯʝʨʝʟ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʝʪʠ 

ʜʘʣʴʥʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ (LPWAN) ʠʣʠ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʥʘʧʨʷʤʫʶ ʢ ʠʥʪʝʨʥʝʪʫ ʯʝʨʝʟ 
Ethernet. ɺʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 
ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ.

ʀʥʩʪʨʫʤʝʥʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: ʂʘʢ 
ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʙʣʘʢʦ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩ 
ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʦ ʚʳʧʦʣʥʝʥʠʠ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ 
ʚʢʣʶʯʘʪʴ ʦʪʧʨʘʚʢʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠʣʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʥʘʩʪʨʦʡʢʫ ʜʘʪʯʠʢʦʚ 

ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʫʯʘʩʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ 
ʠʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʚʚʦʜ ʜʘʥʥʳʭ ʩʦ ʩʪʦʨʦʥʳ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ.

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ: ʀʥʪʝʨʬʝʡʩ 
ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʚʦʜ ʜʘʥʥʳʭ ʩʦ 
ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ. ɺʩʝ 
ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ 
ʩʠʩʪʝʤʫ: ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ 
ʦʙʣʘʢʦ, ʘ ʟʘʪʝʤ ʢ ʜʘʪʯʠʢʘʤ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 
ʚʥʝʩʝʥʠʷ ʟʘʧʨʦʰʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ.
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ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʩʥʠʞʘʪʴ 

ʪʨʫʜʦʟʘʪʨʘʪʳ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ ʦʙʲʝʤ ʦʪʭʦʜʦʚ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, 

ʫʜʝʰʝʚʣʷʝʪ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʦʛʠʩʪʠʢʫ. ʅʘʧʨʠʤʝʨ, [10]: 

 

- ɺ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʫʣʫʯʰʘʝʪ ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ ʧʦʜʩʪʘʥʮʠʡ ʠ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʟʘ ʩʯʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

- ɺ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ IoT ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ - çʫʤʥʳʝè ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ ʚ 

ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ. 

- ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʫʤʥʳʝè ʬʝʨʤʳ ʠ ʪʝʧʣʠʮʳ ʩʘʤʠ ʜʦʟʠʨʫʶʪ ʫʜʦʙʨʝʥʠʷ ʠ ʚʦʜʫ, 

ʘ çʫʤʥʳʝè ʪʨʝʢʝʨʳ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚʦʚʨʝʤʷ ʫʚʝʜʦʤʣʷʶʪ ʬʝʨʤʝʨʦʚ ʥʝ ʪʦʣʴʢʦ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʦʙ ʠʭ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʘʥʘʣʠʟʠʨʫʷ 

ʩʝʨʜʮʝʙʠʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʠ ʦʙʱʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

- ɺ ʪʨʘʥʩʧʦʨʪʝ ʪʠʧʠʯʥʳʝ ʨʝʰʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ IoT ʚʢʣʶʯʘʶʪ ʪʝʣʝʤʘʪʠʢʫ ʠ ʫʤʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ, ʧʨʠ ʢʦʪʦʨʳʭ ʘʚʪʦʤʦʙʠʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʣʦʢʘʣʴʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ.  

- ɺ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ IoT-ʨʝʰʝʥʠʷ ʧʦʤʦʛʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ, ʧʨʠ ʵʪʦʤ 

ʩʦʢʨʘʱʘʷ ʨʘʩʭʦʜʳ ʥʘ ʩʚʝʪ ʜʦ 30ï50%. çʋʤʥʳʝè ʩʯʝʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʬʠʢʩʠʨʫʶʪ 

ʠ ʧʝʨʝʜʘʶʪ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʭʦʜʘʭ ʠ ʠʟʥʦʩʝ, ʠʟʙʘʚʣʷʶʪ 

ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʘʤʠʤ ʩʚʝʨʷʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ ʧʦ 

ʨʘʩʭʦʜʘʤ ʵʥʝʨʛʠʠ. 

- ɺ ʣʦʛʠʩʪʠʢʝ IoT ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʉʠʩʪʝʤʳ IoT ʪʘʢʞʝ ʤʦʛʫʪ ʤʦʥʠʪʦʨʠʪʴ ʟʘʧʦʣʥʷʝʤʦʩʪʴ 

ʤʫʩʦʨʥʳʭ ʙʘʢʦʚ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʚʳʚʦʟ ʤʫʩʦʨʘ, ʠʩʭʦʜʷ ʠʭ ʵʪʠʭ 

ʜʘʥʥʳʭ. 

- ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʥʝʬʪʝʛʘʟʦʚʳʝ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʦʪʨʘʩʣʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʫʛʣʫʙʣʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦ ʙʫʨʦʚʳʤ ʩʢʚʘʞʠʥʘʤ ʧʦʤʦʛʘʝʪ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʥʘ ʫʞʝ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ɸ, ʥʘʧʨʠʤʝʨ, çʉʝʚʝʨʩʪʘʣʴè ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʤʦʛʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʢʦʤʧʘʥʠʠ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦ 

ʧʦʪʨʝʙʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

- ɺ ʨʝʪʝʡʣʝ IoT ʧʦʟʚʦʣʷʝʪ ʙʨʝʥʜʘʤ ʠ ʧʨʦʜʘʚʮʘʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʟʜʝʨʞʢʠ ʠ 

ʫʣʫʯʰʘʪʴ ʢʣʠʝʥʪʩʢʠʡ ʦʧʳʪ ʟʘ ʩʯʝʪ ʮʠʬʨʦʚʳʭ ʚʳʚʝʩʦʢ, ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʫʤʥʳʭ ʪʦʨʛʦʚʳʭ ʘʚʪʦʤʘʪʦʚ. 

 

 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɺ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʣʝʞʠʪ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʜʘʪʯʠʢʠ ʫʩʪʨʦʡʩʪʚ, ʤʝʭʘʥʠʟʤʳ ʧʨʠʝʤʘ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠʣʠ ʜʝʡʩʪʚʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘ ʙʘʟʝ 

https://trends.rbc.ru/trends/industry/cmrm/5ea308819a7947cc4bad0a43
https://trends.rbc.ru/trends/industry/cmrm/5ea308819a7947cc4bad0a43
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʥʪʝʨʬʝʡʩʳ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (API), ʜʨʫʛʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɺʩʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʩʫʨʩʦʚ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ 

ʧʣʘʪʬʦʨʤʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ï ʵʪʦ: 

1. ʄʦʜʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʠ) ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʥʘ 

ʦʙʱʝʡ ʧʣʘʪʬʦʨʤʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʮʠʬʨʦʚʳʭ ʨʳʥʢʘʭ;  

2. ʇʣʦʱʘʜʢʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʜʝʣʴʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʫʩʣʫʛ) ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ;  

3. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʪʘʚʰʘʷ ʦʜʥʠʤ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʨʝʰʝʥʠʡ ʚ ʩʚʦʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝ (ʪʨʘʥʟʘʢʮʠʦʥʥʦʡ, ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʠ ʪ.ʧ.). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʟʥʘʯʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʝʜʠʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʩʥʠʞʝʥʠʶ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʧʘʢʝʪʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʳʥʢʠ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʢʘʢ ʚ ʬʠʟʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. 

 

ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʮʠʬʨʦʚʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʫʩʣʫʛʠ ʠ ʩʝʨʚʠʩʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʞʠʟʥʝʥʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʢʫ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʛʦʚʦʨʳ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʨʘʟʣʠʯʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʧʦʣʫʯʘʪʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʅʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʙʝʩʧʣʘʪʥʳʝ ʩʝʨʚʠʩʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʨʘʙʦʪʢʝ ʦʪʢʨʳʪʳʭ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ï ʢʘʢ ʜʣʷ ʙʠʟʥʝʩʘ, ʪʘʢ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ (ʨʠʩ. 2.9): 
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ʈʠʩʫʥʦʢ 2.9 ï ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

 

ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʧʦʜʪʠʧ - ʦʪʨʘʩʣʝʚʳʝ 

ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʢʨʫʛ ʫʯʘʩʪʥʠʢʦʚ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʫʯʘʩʪʥʠʢʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʝʡ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʪʦʨʛʦʚʳʝ ʠ ʩʝʨʚʠʩʥʳʝ ʢʦʤʧʘʥʠʠ, ʠʭ ʟʘʢʘʟʯʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʣʫʞʙʳ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʦʪʨʘʩʣʝʚʳʝ 

ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ, ʦʙʤʝʥʘ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʟʦʚʘ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ ʩ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʝʡ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʣʘʪʬʦʨʤʳ.  

ʂʘʞʜʳʡ ʪʠʧ ʧʣʘʪʬʦʨʤ ʠʛʨʘʝʪ ʩʚʦʶ ʨʦʣʴ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʊʘʢ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʥʠʞʘʶʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ 

ʩʦʢʨʘʱʘʶʪ ʠʟʜʝʨʞʢʠ ʥʘ ʢʘʞʜʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʝʜʠʥʠʮʫ ʜʦʩʪʫʧʘ, ʢʦʧʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʦʩʦʙʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʭ ʪʘʢʞʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ (ʨʠʩ. 2.10): 

ʆʙʲʝʜʠʥʷʶʪ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ 
ʧʣʘʪʬʦʨʤ ʠ 
ʨʝʰʝʥʠʡ ʠ ʧʨʦʚʦʜʷʪ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʦʧʝʨʘʮʠʠ ʧʦ 
ʦʙʨʘʙʦʪʢʝ 
ʠʥʬʦʨʤʘʮʠʠ, ʘ 
ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 
ʧʨʠʢʣʘʜʥʳʭ 
ʨʝʰʝʥʠʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʪʠʧʦʚʳʭ ʬʫʥʢʮʠʡ ʠ 
ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ 
ʩʢʚʦʟʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʨʘʙʦʪʳ 
ʩ ʜʘʥʥʳʤʠ. 

Java, SAP HANA, 
Android OS, iOS, Intel 
x86, Bitrix, Amazon Web 
Services, Microsoft 
Azure, TensorFlow, 
Cloud Foundry

ʀʅʉʊʈʋʄɽʅʊ
ɸʃʔʅʓɽ

ʆʙʲʝʜʠʥʷʶʪ 
ʧʦʩʪʘʚʱʠʢʦʚ 
ʠʥʬʦʨʤʘʮʠʠ, 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 
ʦʧʝʨʘʪʦʨʦʚ 
ʧʣʘʪʬʦʨʤ, 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 
ʧʦʪʨʝʙʠʪʝʣʝʡ ʀʊ-
ʩʝʨʚʠʩʦʚ ʠ 
ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 
ʚʳʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
ʥʘ ʫʨʦʚʥʝ 
ʭʦʟʷʡʩʪʚʫʶʱʠʭ 
ʩʫʙʲʝʢʪʦʚ

General Electric Predix, 
ESRI ArcGIS, ɽʉʀɸ, 
çCoBrain-ɸʥʘʣʠʪʠʢʘè, 
ʕʈɸ-ɻʃʆʅɸʉʉ

ʀʅʌʈɸʉʊʈʋʂ
ʊʋʈʅʓɽ

ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʟʘʢʣʶʯʝʥʠʠ ʠ 
ʚʳʧʦʣʥʝʥʠʠ ʩʜʝʣʦʢ 
ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 
ʩʫʙʲʝʢʪʘʤʠ -
ʧʦʩʪʘʚʱʠʢʘʤʠ 
ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʨʝʩʫʨʩʦʚ, ʠʭ 
ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʘ 
ʪʘʢʞʝ ʦʧʝʨʘʪʦʨʘʤʠ 
ʧʣʘʪʬʦʨʤ ʠ 
ʨʝʛʫʣʷʪʦʨʘʤʠ

Uber, AirBnB, 
Aliexpress, Booking.com, 
Avito, Boeing suppliers 
portal, Apple AppStore, 
AviaSales, Facebook, 
Alibaba, Yandex Taxi, 
Yandex Search, Predix 
Developer Network 
Appstore

ʇʈʀʂʃɸɼʅʓɽ
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ʈʠʩʫʥʦʢ 2.10 ï ʉʧʦʩʦʙʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʣʘʪʬʦʨʤʘʤʠ  

 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʣʘʪʬʦʨʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ, ʚʳʜʝʣʷʶʪ [5]: 

1) ʨʝʢʣʘʤʥʳʝ ʧʣʘʪʬʦʨʤʳ ï ʥʘʢʘʧʣʠʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʚʳʧʦʣʥʷʶʪ 

ʟʘʜʘʯʠ ʧʦ ʝʸ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʝʢʣʘʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (Google, 

Yandex); 

2) ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ï ʚʣʘʜʝʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʧʨʝʜʣʘʛʘʶʪ ʠʭ ʚ ʘʨʝʥʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʯʝʡ 

ʙʠʟʥʝʩ ʩʚʷʟʘʥ ʩ ʮʠʬʨʦʚʦʡ ʩʬʝʨʦʡ (AWS, Salesforce); 

3) ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ï ʩʦʟʜʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʥʠʟʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʙʠʟʥʝʩʘ ʚ 

ʦʥʣʘʡʥ-ʨʝʞʠʤ (GE, Siemens); 

4) ʧʨʦʜʫʢʪʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ï ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʪʦʚʘʨ ʚ ʫʩʣʫʛʫ, ʧʦʣʫʯʘʷ ʮʠʬʨʦʚʫʶ ʨʝʥʪʫ (Rolls 

Royce, Spotify); 

5) ʙʝʨʝʞʣʠʚʳʝ ʧʣʘʪʬʦʨʤʳ ï ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʲʸʤ 

ʘʢʪʠʚʦʚ ʟʘ ʩʯʸʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ (Uber, Airbnb).  

 

ɹʝʨʝʞʣʠʚʳʝ ʧʣʘʪʬʦʨʤʳ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʰʝʨʠʥʛʦʚʦʡ ʙʠʟʥʝʩ-

ʤʦʜʝʣʠ ï ʤʦʜʝʣʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʚʘʨʦʚ, ʟʥʘʥʠʡ ʠ ʚʨʝʤʝʥʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʚʠʜʝ ʦʙʤʝʥʘ ʠʣʠ 

ʘʨʝʥʜʳ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2.11. 
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ʈʠʩʫʥʦʢ 2.11 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʰʝʨʠʥʛʦʚʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ 

 

 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ƴ ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ (ʘʥʛʣ. Digital Twin) - ʮʠʬʨʦʚʘʷ (ʚʠʨʪʫʘʣʴʥʘʷ) ʤʦʜʝʣʴ ʣʶʙʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʠʩʪʝʤ, ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʣʶʜʝʡ. ʆʥʘ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʬʦʨʤʫ ʠ ʜʝʡʩʪʚʠʷ 

ʦʨʠʛʠʥʘʣʘ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʘ ʩ ʥʠʤ. 

ɺʧʝʨʚʳʝ ʢʦʥʮʝʧʮʠʶ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʦʧʠʩʘʣ ʚ 2002 ʛʦʜʫ ʄʘʡʢʣ ɻʨʠʚʩ, ʧʨʦʬʝʩʩʦʨ 

ʄʠʯʠʛʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʇʨʦʠʩʭʦʞʜʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʦʥ 

ʨʘʟʜʝʣʠʣ ʠʭ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: 

1) ʌʠʟʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

2) ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

3) ɼʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʚʠʨʪʫʘʣʴʥʳʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ. 

ʇʦ ʤʥʝʥʠʶ ɻʨʠʚʩʘ, çʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʦʪ ʠʟʜʝʣʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʦʪ ʝʛʦ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè. ʆʧʪʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʪʦʪʠʧʘ ʩʯʠʪʘʶʪ 5% 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ɹʘʟʦʚʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʜʝʣʷʝʪ ʪʨʠ ʦʙʦʙʱʘʶʱʠʭ ʚʠʜʘ (ʨʠʩ. 2.12): 

 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://rb.ru/longread/digital-twin/
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ʈʠʩʫʥʦʢ 2.12 ï ɺʠʜʳ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, 

ʦʥʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ (ʨʠʩ. 2.13): 

 

 
ʈʠʩʫʥʦʢ 2.13ïɺʠʜʳ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʧʦ ʦʙʲʝʢʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʟʘʜʘʯʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ, ʘ ʨʝʰʘʶʪ 

ʟʘʜʘʯʠ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʅʘ ʨʠʩ. 2.14 ʧʨʝʜʩʪʘʚʣʝʥʘ 

Åʇʦʜʢʣʶʯʘʶʪʩʷʢʨʝʘʣʴʥʦʤʫʦʙʦʨʫʜʦʚʘʥʠʶʠʧʦʣʫʯʘʶʪʦʪ
ʥʝʛʦʠʥʬʦʨʤʘʮʠʶʦʩʦʩʪʦʷʥʠʠʠʧʨʦʮʝʩʩʘʭ. ɺʦʥʣʘʡʥ-
ʨʝʞʠʤʝʧʝʨʝʜʘʶʪʜʘʥʥʳʝʦʧʝʨʘʪʦʨʫʣʠʙʦʩʘʤʦʩʪʦʷʪʝʣʴʥʦ
ʦʪʩʣʝʞʠʚʘʶʪ,ʘʥʘʣʠʟʠʨʫʶʪʠʟʘʧʠʩʳʚʘʶʪʠʥʮʠʜʝʥʪʳʚ
ʨʘʙʦʪʝ. ʅʫʞʥʜrʣ ʜ̫ʠʘʛʥʦʩʪʠʢʠʪʝʢʫʱʝʛʦʩʦʩʪʦʷʥʠʷ
ʦʙʲʝʢʪʘ,ʥʘʧʨʠʤʝʨ,ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦʩʪʘʥʢʘʠʣʠ
ʙʫʨʦʚʦʡʫʩʪʘʥʦʚʢʠ

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ

Åʀʤʠʪʠʨʫʶʪʫʩʣʦʚʠʷʵʢʩʧʣʫʘʪʘʮʠʠʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ
ʧʦʚʝʜʝʥʠʝʦʙʲʝʢʪʘʚʨʘʟʥʳʭʩʠʪʫʘʮʠʷʭ. ʀʩʧʦʣʴʟʫʶʪʩʷʧʨʠ
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠʥʦʚʳʭʧʨʦʜʫʢʪʦʚ,ʤʦʜʝʨʥʠʟʘʮʠʠʫʞʝ
ʠʤʝʶʱʠʭʩʷʠʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠʵʬʬʝʢʪʠʚʥʦʩʪʠʧʨʦʮʝʩʩʦʚ
ʚʟʘʚʠʩʠʤʦʩʪʠʦʪʫʩʣʦʚʠʡ

ʇʈɽɼʀʂʊʀɺʅʓɽ

Åʄʦʜʝʣʠʨʫʶʪʚʠʨʪʫʘʣʴʥʫʶʨʘʙʦʪʫʢʦʤʧʘʥʠʠ,ʚʣʠʷʷʥʘ
ʩʣʘʞʝʥʥʦʩʪʴʢʦʤʘʥʜʳ,ʧʨʦʟʨʘʯʥʦʩʪʴʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ
ʚʝʜʝʥʠʷʙʠʟʥʝʩʘ. ʉʶʜʘʦʪʥʦʩʷʪʩʷʚʠʨʪʫʘʣʴʥʳʝʦʬʠʩʳ
(ʇʨʠʤʝʨ: ɹʠʪʨʠʢʩ24) ʠ ʢʦʤʧʣʝʢʩʥʦʝʧʨʦʛʨʘʤʤʥʦʝ
ʦʙʝʩʧʝʯʝʥʠʝ(ʇʨʠʤʝʨ:ʇʆMicrosoft).

ʆʇɽʈɸʎʀʆʅʅʓɽ

Åʮʠʬʨʦʚʦʝʧʨʝʜʩʪʘʚʣʝʥʠʝʦʪʜʝʣʴʥʦʡʯʘʩʪʠʚʩʝʡʩʠʩʪʝʤʳ,
ʥʘʧʨʠʤʝʨ,ʜʝʪʘʣʠ

ɼɺʆʁʅʀʂʀ 
ʂʆʄʇʆʅɽʅʊʆɺ

Åʜʚʘʠʣʠʙʦʣʝʝʢʦʤʧʦʥʝʥʪʦʚ,ʢʦʪʦʨʳʝʨʘʙʦʪʘʶʪʚʤʝʩʪʝʢʘʢʯʘʩʪʴ
ʙʦʣʝʝʢʦʤʧʣʝʢʩʥʦʡʩʠʩʪʝʤʳ. ɼʚʦʡʥʠʢʠʦʙʲʝʢʪʦʚʚʠʨʪʫʘʣʴʥʦ
ʧʨʝʜʩʪʘʚʣʷʶʪʚʟʘʠʤʦʜʝʡʩʪʚʠʝʢʦʤʧʦʥʝʥʪʦʚʠʛʝʥʝʨʠʨʫʶʪʜʘʥʥʳʝ
ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ,ʢʦʪʦʨʳʝʤʦʞʥʦʘʥʘʣʠʟʠʨʦʚʘʪʴʜʣʷ
ʧʨʠʥʷʪʠʷʦʙʦʩʥʦʚʘʥʥʳʭʨʝʰʝʥʠʡ

ɼɺʆʁʅʀʂʀ 
ʆɹʒɽʂʊʆɺ

Åʧʦʢʘʟʳʚʘʝʪ,ʢʘʢʨʘʟʥʳʝʦʙʲʝʢʪʳʩʦʚʤʝʩʪʥʦʨʘʙʦʪʘʶʪʚʨʘʤʢʘʭ
ʙʦʣʝʝhʠʨʦʢʦʡʩʠʩʪʝʤʳ. ʇʨʦʟʨʘʯʥʦʩʪʴ,ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ
ʪʝʭʥʦʣʦʛʠʝʡʜʚʦʡʥʠʢʘʩʠʩʪʝʤʳ,ʧʦʟʚʦʣʷʝʪʧʨʠʥʠʤʘʪʴʨʝʰʝʥʠʷʦ
ʧʦʚʳʰʝʥʠʠʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠʠʣʠɻʬʬʝʢʪʠʚʥʦʩʪʠ

ɼɺʆʁʅʀʂʀ 
ʉʀʉʊɽʄ

Åʦʪʦʙʨʘʞʘʶʪʮʠʬʨʦʚʫʶʩʨʝʜʫʮʝʣʦʛʦʦʙʲʝʢʪʘʠ ʜʘʶʪ
ʧʨʝʜʩʪʘʚʣʝʥʠʝʦʪʦʤ,ʢʘʢʨʘʟʣʠʯʥʳʝʝʛʦʢʦʤʧʦʥʝʥʪʳ,ʦʙʲʝʢʪʳʠ
ʝʜʠʥʠʮʳʨʘʙʦʪʘʶʪʚʤʝʩʪʝ. ʅʘʧʨʠʤʝʨ,ʮʠʬʨʦʚʦʡʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ
ʜʚʦʡʥʠʢʤʦʞʝʪʚʮʠʬʨʦʚʦʤʚʠʜʝʚʦʩʧʨʦʠʟʚʝʩʪʠʨʘʙʦʪʫʚʩʝʛʦ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦʧʨʝʜʧʨʠʷʪʠʷ,ʦʙʲʝʜʠʥʠʚʚʩʝʢʦʤʧʦʥʝʥʪʳ
ʚʥʫʪʨʠʥʝʛʦ

ɼɺʆʁʅʀʂʀ 
ʇʈʆʎɽʉʉʆɺ
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ʟʘʤʢʥʫʪʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʵʪʠʤ 

ʩʚʷʟʘʥʥʳʝ. 

 
ʈʠʩʫʥʦʢ 2.14 - ɿʘʤʢʥʫʪʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʎɼ [18] 

 

ʈʷʜ ʦʪʨʘʩʣʝʡ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʚʦʠʭ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ: BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʦʙʲʝʤʥʳʝ ʤʦʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ. 

ʆʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ.  

ʕʥʝʨʛʝʪʠʢʘ: ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʢʪʠʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʦʨʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ, ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʩʦʣʥʝʯʥʳʝ ʧʨʦʝʢʪʳ. ʂ 

ʧʨʠʤʝʨʫ, ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʦʟʚʦʣʠʣʘ çʩʦʙʨʘʪʴè 20 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʧʘʥʠʠ ADNOC ʚ ʝʜʠʥʳʡ 

ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʫʥʢʪ ʠ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʧʨʦʮʝʩʩʳ 

ʊʨʘʥʩʧʦʨʪ ʠ ʣʦʛʠʩʪʠʢʘ: ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ ʮʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪʳ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʨʘʙʦʪʢʠ ʙʘʛʘʞʘ ʜʣʷ ʢʨʫʧʥʦʛʦ ʘʵʨʦʧʦʨʪʘ ʧʦʟʚʦʣʠʣʘ ʟʘʨʘʥʝʝ ʧʨʦʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʥʘʜʦʙʠʪʩʷ 

https://www.reksoft.ru/blog/2021/03/11/digital-twins/
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ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʣʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ʧʨʠ ʚʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʷʭ. 

ʂʦʩʤʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ: ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ, ʪʝʩʪʠʨʫʶʪ ʠ 

ʟʘʧʫʩʢʘʶʪ ʢʦʩʤʠʯʝʩʢʠʝ ʢʦʨʘʙʣʠ ʠ ʮʝʣʳʝ ʧʨʦʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

çɸʧʦʣʣʦʥʘ-13è ʚ 1970 ʛʦʜʫ ʧʦʟʚʦʣʠʣ ʠʥʞʝʥʝʨʘʤ ʠ ʘʩʪʨʦʥʘʚʪʘʤ ʥʘ ɿʝʤʣʝ ʩʧʘʩʪʠ ʤʠʩʩʠʶ ʚʦ 

ʚʨʝʤʷ ʘʚʘʨʠʠ. 

ʋʨʙʘʥʠʩʪʠʢʘ: ʉʫʱʝʩʪʚʫʶʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʮʝʣʳʭ ʛʦʨʦʜʦʚ - ʥʘʧʨʠʤʝʨ, ʉʠʥʛʘʧʫʨʘ 

ʠʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʂʨʦʥʰʪʘʜʪʘ. ʅʘ ʥʠʭ ʦʪʩʣʝʞʠʚʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʨʘʙʦʪʫ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʟʘʩʪʨʦʡʢʫ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʯʪʦʙʳ ʚʦʚʨʝʤʷ 

ʚʥʦʩʠʪʴ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ: ɹʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʘʤ ʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʫʨʦʞʘʡ, ʩʜʝʣʘʚ ʟʝʤʣʝʜʝʣʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʤʝʜʠʮʠʥʘ: ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʯʘʷʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʜʚʦʡʥʠʢʦʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʣʘʙʦʨʘʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʜʚʦʡʥʠʢʦʚ ʧʘʮʠʝʥʪʦʚ. ʎʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ ʧʘʮʠʝʥʪʦʚ ʧʦʤʦʛʘʶʪ ʩʢʘʥʠʨʦʚʘʪʴ ʞʠʟʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, 

ʧʦʜʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʠ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ: ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʠʟʫʯʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʯʘʩʪʦ - ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʡ, ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. 

ʉʧʦʨʪ: ʆʪʨʘʙʦʪʢʘ ʪʘʢʪʠʢʠ ʢʦʤʘʥʜʥʦʡ ʠʛʨʳ ʠʣʠ ʧʨʦʚʝʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʨʝʥʠʨʦʚʢʫ 

ʥʘ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ. ʎʠʬʨʦʚʳʝ ʩʠʤʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʦʣʠʜʦʚ 

çʌʦʨʤʫʣʳ-1è, ʨʘʩʩʯʠʪʳʚʘʷ ʠʜʝʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʛʦʥʦʯʥʳʭ ʪʨʘʩʩ. 

ʈʝʪʝʡʣ: ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʫ ʪʦʨʛʦʚʳʭ ʟʘʣʦʚ, 

ʧʝʨʝʤʝʱʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʉ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʠʟʜʝʣʠʡ. ʆʥ ʚʚʦʜʠʪʩʷ ʚʧʝʨʚʳʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. ʋʥʠʢʘʣʴʥʳʡ ɻʆʉʊ ʩʦʜʝʨʞʠʪ ʝʜʠʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʤʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʦʣʠʛʦʥʦʚ ʠ ʪʘʢ ʜʘʣʝʝ - 

ʚʩʝʛʦ ʦʜʠʥʥʘʜʮʘʪʴ ʥʦʚʳʭ ʪʝʨʤʠʥʦʚ[6]. 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʅʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʢʚʦʟʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR/AR-ʪʝʭʥʦʣʦʛʠʠ) ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ, ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʨʘʤʢʘʭ ʀʥʜʫʩʪʨʠʠ 4.0, ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ 

ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚʨʘʯʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

VR/AR-ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪ ʥʦʚʝʡʰʠʝ ʩʧʦʩʦʙʳ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʝʨʚʠʩʦʚ, 

ʬʦʨʤʠʨʫʶʪ ʤʘʩʩʦʚʳʝ ʤʝʜʠʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

https://www.forbes.com/sites/bernardmarr/2019/04/23/7-amazing-examples-of-digital-twin-te
https://trends.rbc.ru/trends/industry/5db80adf9a7947cd73c945e8
https://www.forbes.com/sites/bernardmarr/2019/04/23/7-amazing-examples-of-digital-twin-te
https://www.forbes.com/sites/bernardmarr/2019/04/23/7-amazing-examples-of-digital-twin-te
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ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (virtual 

reality, VR) - ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʛʨʫʟʠʪʴ ʯʝʣʦʚʝʢʘ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ 

ʧʦʛʨʫʞʝʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʨʝʜʫ, ʦʢʨʫʞʘʶʱʫʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʝʘʛʠʨʫʶʱʫʶ ʥʘ ʝʛʦ ʜʝʡʩʪʚʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʢʦʥʩʪʨʫʠʨʫʝʪ ʥʦʚʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʠʨ, 

ʧʝʨʝʜʘʚʘʝʤʳʡ ʯʝʣʦʚʝʢʫ ʯʝʨʝʟ ʝʛʦ ʦʱʫʱʝʥʠʷ: ʟʨʝʥʠʝ, ʩʣʫʭ, ʦʩʷʟʘʥʠʝ ʠ ʜʨʫʛʠʝ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʪʨʝʭʤʝʨʥʦʡ, ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʚʳʧʦʣʥʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ.  

ɺ ʩʚʦʝʡ ʧʨʦʩʪʝʡʰʝʡ ʬʦʨʤʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚʢʣʶʯʘʝʪ 360-ʛʨʘʜʫʩʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ. ɼʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʘ ʧʦʣʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ 

ʜʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʦʪʣʠʯʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʦʪ ʨʝʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

(augmented reality, AR) ï ʪʝʭʥʦʣʦʛʠʷ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ 

ʦʙʝ̡ʢʪʘʤʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʚ ʬʦʨʤʝ ʪʝʢʩʪʘ, 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʘʫʜʠʦ ʠ ʠʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ heads-up display (ʠʥʜʠʢʘʪʦʨ ʥʘ 

ʣʦʙʦʚʦʤ ʩʪʝʢʣʝ), ʦʯʢʦʚ ʠʣʠ ʰʣʝʤʦʚ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ (HMD) ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʠ ʜʣʷ ʯʝʣʦʚʝʢʘ (ʥʘʧʨʠʤʝʨ, 

ʩʤʘʨʪʬʦʥ).  

ʊʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʠʜʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʝʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʦʥʘ (ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ) 

ʜʦʧʦʣʥʷʝʪ ʨʝʘʣʴʥʳʡ ʤʠʨ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʮʠʬʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ) ʠ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʷʝʪ ʝʛʦ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ VR/AR-ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘ 

ʨʳʥʢʘʭ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʤʘʨʢʝʪʠʥʛʘ. ɺ 2014 ʛ. ʙʳʣʠ ʚʳʧʫʱʝʥʳ Google Glass ï ʦʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʠ ʚʳʧʫʱʝʥʳ Oculus Rift ï ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʦʪʣʠʯʘʚʰʠʝʩʷ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. Micrisoft ʚ 

2016 ʛ. ʧʨʝʜʩʪʘʚʠʣʘ ʦʯʢʠ ʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Hololens ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʞʫʨʥʘʣʠʩʪʦʚ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʠʤʝʥʝʥʠʷ 

VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʫʙʪʝʭʥʦʣʦʛʠʡ4, ʚʘʞʥʳʤʠ ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ, ʷʚʣʷʶʪʩʷ:  

- ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ; 

- ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

- ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ; 

                                           
4ɻʨʫʧʧʘ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʝʥʥʘʷ ʚ ʩʦʩʪʘʚ çʩʢʚʦʟʥʦʡè ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 
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- ʤʘʩʩʦʚʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʝʨʚʠʩʳ. 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʫʙʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2.1. 

 

ʊʘʙʣʠʮʘ 2.1 - ʉʫʙʪʝʭʥʦʣʦʛʠʠ, ʚʭʦʜʷʱʠʝ ʚ ʩʢʚʦʟʥʫʶ ʮʠʬʨʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ [9] 

 

ʉʫʙʪʝʭʥʦʣʦʛʠʷ ʆʧʨʝʜʝʣʝʥʠʝ 

ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠVR/AR-ʢʦʥʪʝʥʪʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ (UX) ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʟʜʘʥʠʷ VR/AR-ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʷ: 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ, ʙʠʙʣʠʦʪʝʢʠ 

ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʘʚʘʪʘʨʳ ʠ 

ʬʦʨʤʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʇʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʨʝʜʘʢʪʦʨʳ ʩʦʟʜʘʥʠʷ 

ʢʦʥʪʝʥʪʘ ʠ ʝʛʦ ʜʠʩʪʨʠʙʫʮʠʠ 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʫʨʦʚʥʷ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʘʚʢʠ 

ʢʦʥʪʝʥʪʘ ʚ VR/AR, ʚʢʣʶʯʘʷ ʙʠʙʣʠʦʪʝʢʠ ʰʘʙʣʦʥʦʚ ʠ 

ʮʠʬʨʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʘʨʢʝʪʧʣʝʡʩʳ 

ʊʝʭʥʦʣʦʛʠʠ ʟʘʭʚʘʪʘ ʜʚʠʞʝʥʠʡ ʚ VR/AR ʠ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ 

ʋʩʪʨʦʡʩʪʚʘ ʦʪʩʣʝʞʠʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʨʠʝʥʪʘʮʠʶ 

ʪʦʯʢʠ ʚʟʛʣʷʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʙʦ ʥʘʭʦʞʜʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ ʠ ʝʛʦ 

ʩʢʦʨʦʩʪʴ 

ʀʥʪʝʨʬʝʡʩʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʩʝʥʩʦʨʳ 

ʜʣV̫R/AR 

ʉʨʝʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʠʨʪʫʘʣʴʥʳʤ 

ʤʠʨʦʤ, ʧʝʨʝʜʘʶʱʠʝ ʨʝʘʢʮʠʶ ʦʙʨʘʪʥʦ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʊʝʭʥʦʣʦʛʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʇʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʦʯʢʠ, ʰʣʝʤʳ) ʠ 

ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ 

ʤʘʰʠʥʥʳʭ ʢʦʜʦʚ ʚ ʬʦʨʤʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ 

ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʝʭʥʦʣʦʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʜʣʷVR/AR 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ, ʩʣʫʞʘʱʠʭ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʈʘʟʚʠʪʠʝ VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʫʙʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʩ 

ʜʨʫʛʠʤʠ çʩʢʚʦʟʥʳʤʠè ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [12]:  

- ɺ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ VR/AR ʛʦʣʦʩʘ ʠ ʤʘʥʝʨʳ 

ʜʚʠʞʝʥʠʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ (ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ). ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʥʠʝ ʨʝʘʣʠʩʪʠʯʥʳʭ 

ʘʚʘʪʘʨʦʚ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. 

ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʮʠʬʨʦʚʳʭ ʢʦʧʠʡ ʦʪʜʝʣʴʥʳʭ ʣʶʜʝʡ 

ʧʦʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʪʝʣʝʤʝʜʠʮʠʥʘ, ʪʝʭʥʦʣʦʛʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚʨʘʯʘ ʠ ʦʮʠʬʨʦʚʢʘ ʙʦʣʝʟʥʝʡ.  

- ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʩʝʥʩʦʨʠʢʠ ʙʫʜʝʪ ʟʥʘʯʠʤʦ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʤʝʜʠʮʠʥʝ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
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ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ VR ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ.  

- ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʝʭʥʦʣʦʛʠʡ VR/AR ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʥʦʩʠʤʳʭ VR/AR-ʫʩʪʨʦʡʩʪʚ, ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ 

ʟʘʛʨʫʟʢʠ ʢʦʥʪʝʥʪʘ, ʯʪʦ ʨʘʩʰʠʨʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʯʝʡ ʟʦʥʳ VR/AR-ʫʩʪʨʦʡʩʪʚ.  

- ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʩ ʥʦʚʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠʥʪʝʨʥʝʪʦʤ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʳʭ ʮʠʬʨʦʚʳʭ ʢʦʧʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʫʶ 

ʠʥʪʝʛʨʘʮʠʶ ʠʭ ʚ VR/AR.  

- ʆʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ VR/AR-ʪʝʭʥʦʣʦʛʠʡ ʩ ʢʚʘʥʪʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʣʦʞʥʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ. ɺʦʟʤʦʞʥʳʝ ʵʬʬʝʢʪʳ: ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ 

ʪʦʯʥʦʩʪʠ ʠ/ʠʣʠ ʩʢʦʨʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʙʦʣʝʝ ʪʦʯʥʘʷ ʵʤʫʣʷʮʠʷ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʫʩʢʦʨʝʥʥʘʷ ʚ ʨʘʟʳ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

 

 

ɸʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (Additive Manufacturing, ʦʪ ʣʘʪ. additivus ï ʧʨʠʙʘʚʣʷʝʤʳʡ) 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʦʡʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʦʙʲʝʢʪʦʚ. ʆʙʲʝʢʪ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʦʚʝ ʠ ʧʦ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʙʲʝʢʪ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʥʘʥʝʩʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʣʦʝʚ 

ʤʘʪʝʨʠʘʣʘ. ʄʦʜʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʘʜʜʠʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʣʶʙʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʵʪʘʧʝ ï ʢʘʢ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʪ.ʥ. 

ʙʳʩʪʨʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ), ʪʘʢ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʠʭ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ (ʪ.ʥ. ʙʳʩʪʨʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ).  

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʣʶʙʦʝ ʠʟʜʝʣʠʝ 

ʧʦʩʣʦʡʥʦ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 3D-ʤʦʜʝʣʠ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʘ ʪʝʨʤʠʥʘ 

çʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ ç3-D ʧʝʯʘʪʴè. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʤʦʜʝʣʠʨʫʝʪʩʷ 3d ʦʙʲʝʢʪ: 

- UV-ʦʙʣʫʯʝʥʠʝ; 

- ʵʢʩʪʨʫʟʠʷ; 

- ʩʪʨʫʡʥʦʝ ʥʘʧʳʣʝʥʠʝ; 

- ʩʧʣʘʚʣʝʥʠʝ; 

- ʣʘʤʠʥʠʨʦʚʘʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ AM. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʨʘʩʭʦʜʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʩʢʦʨʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʡ, ʢʘʯʝʩʪʚʦʤ ʧʨʦʪʦʪʠʧʘ. ʉʳʨʴʝʤ ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ 

ʧʝʯʘʪʠ ʩʣʫʞʘʪ ʠʥʞʝʥʝʨʥʳʝ ʧʣʘʩʪʠʢʠ, ʤʝʪʘʣʣʳ, ʢʝʨʘʤʠʢʘ, ʧʝʩʦʢ, ʧʦʨʦʰʢʠ ʠ ʨʘʟʥʳʝ ʧʦʣʠʤʝʨʳ. 

ɺʠʜʳ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ:  

- ʇʦʩʣʦʡʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʧʣʘʩʪʠʢʦʚʦʡ ʥʠʪʠ (FDM Fused deposition 

modeling). ʕʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʚ ʦʙʣʘʩʪʠ 3D-ʧʝʯʘʪʠ. ʊʝʭʥʦʣʦʛʠʷ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘ ʜʦʤʘʰʥʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʥʪʝʨʘʭ. ʈʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ FDM ï ʨʘʟʥʳʝ ʚʠʜʳ 
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ʧʣʘʩʪʠʢʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪ ABS, PLA, ʥʦ ʜʣʷ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʶʪ HIPS. ʇʦʩʣʦʡʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʧʨʦʜʘʞʠ. 

- ʉʝʣʝʢʪʠʚʥʦʝ (ʚʳʙʦʨʦʯʥʦʝ) ʣʘʟʝʨʥʦʝ ʩʧʣʘʚʣʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʰʢʦʚ (SLM 

Selective laser melting). ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʦʪʦʪʠʧʳ ʠʟ ʤʝʪʘʣʣʘ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɽʱʸ ʦʜʠʥ ʧʣʶʩ ʩʝʣʝʢʪʠʚʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ ï ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. SLM ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʦʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʣʶʙʠʪʝʣʝʡ 3D-ʧʝʯʘʪʠ ʠ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

- ʉʝʣʝʢʪʠʚʥʦʝ (ʚʳʙʦʨʦʯʥʦʝ) ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʧʦʨʦʰʢʦʚ (SLS Selective 

laser sintering). ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʦʙʲʝʢʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʨʘʟʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚʳʩʦʢʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ. ʇʨʠ ʩʧʝʢʘʥʠʠ 

ʧʦʨʦʰʦʢ ʥʘʥʦʩʠʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ, ʘ ʣʘʟʝʨ ʬʦʨʤʠʨʫʝʪ ʦʙʲʝʢʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. 

- ʃʘʟʝʨʥʘʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ (SLA Stereolithography). ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʬʦʪʦʧʦʣʠʤʝʨʦʚ ʣʘʟʝʨʦʤ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʚʝʨʜʝʚʘʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ 

ʜʝʪʘʣʴʥʳʝ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ ʩ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʃʠʜʝʨʦʤ ʚ ʜʘʥʥʦʡ 

ʥʠʰʝ ʧʨʠʥʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ 3D Systems. 

 

ʇʨʠʤʝʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʭʦʜʠʪ ʩʝʙʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ʅʘʧʨʠʤʝʨ, 

ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʵʢʦʥʦʤʠʯʥʳʡ ʠ 

ʣʝʛʢʠʡ ʧʦ ʚʝʩʫ ʘʚʠʘʪʨʘʥʩʧʦʨʪ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʪʨʦʝʥʠʷ ʢʦʩʪʝʡ ʧʪʠʯʴʝʛʦ 

ʢʨʳʣʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʨʳʣʴʝʚ ʩʘʤʦʣʝʪʘ. ɼʨʫʛʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [1]: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ: ɼʞʠʤ ʂʦʨʨ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʠʥʞʝʥʝʨ ʠʩʧʦʣʴʟʫʝʪ ʘʜʜʠʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʫʞʝ ʚ ʪʝʯʝʥʠʠ 15 ʣʝʪ. ʇʨʦʝʢʪ Urbee, ʢʦʤʧʘʥʠʠ Kor Ecologic ï 

ʵʪʦ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʧʨʦʪʦʪʠʧʘ 3d ʘʚʪʦʤʦʙʠʣʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 112 ʢʤ/ʯ, ʝʛʦ ʢʫʟʦʚ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʝʪʘʣʠ ʥʘʧʝʯʘʪʘʥʳ ʥʘ 3d ʧʨʠʥʪʝʨʝ. ɼʨʫʛʘʷ ʢʦʤʧʘʥʠʷ Local Motors ʚ ʥʦʷʙʨʝ 2015 ʛ. ʧʨʝʜʩʪʘʚʠʣʘ 

çʫʤʥʳʡ ʠ ʙʝʟʦʧʘʩʥʳʡè ʘʚʪʦʤʦʙʠʣʴ LMSD Swim ï 75% ʜʝʪʘʣʝʡ ʢʦʪʦʨʦʛʦ, ʚʳʧʦʣʥʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʠʩʧʦʣʴʟʫʷ ɸɹʉ-ʧʣʘʩʪʠʢ ʠ ʫʛʣʝʚʦʣʦʢʥʦ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ: ɸʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʜʘʥʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʟʘʩʪʨʦʡʢʠ. ʉʪʨʦʠʪʝʣʴʥʘʷ 3D ʧʝʯʘʪʴ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ 

ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʣʦʛʠʩʪʠʢʫ, ʨʘʩʭʦʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʥʘʡʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʘ; ʧʦʟʚʦʣʷʝʪ ʚʦʧʣʦʪʠʪʴ ʣʶʙʳʝ ʩʣʦʞʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ; ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʜʦʤʘ ʩ ʫʯʝʪʦʤ. 

ʄʝʜʠʮʠʥʘ: ɺ 2016 ʛ. ʜʣʷ ʤʝʜʠʮʠʥʳ ʩʪʘʣ ʧʨʦʨʳʚʦʤ ʙʣʘʛʦʜʘʨʷ ʘʜʜʠʪʠʚʥʳʤ 3d 

ʪʝʭʥʦʣʦʛʠʷʤ. ʉ ʧʦʤʦʱʴʶ ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʝʯʘʪʴ ʦʨʛʘʥʘ ʩ ʧʘʪʦʣʦʛʠʝʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʥʢʦʩʪʝʡ ʠ ʥʶʘʥʩʦʚ ʧʨʝʜʩʪʦʷʱʝʡ ʦʧʝʨʘʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ ʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ. ʇʦʟʚʦʣʷʶʪ 

ʧʝʯʘʪʘʪʴ ʩʪʝʨʠʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʤʝʜʠʮʠʥʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʜʫʢʪʳ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

- ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʨʘʱʝʥʥʘʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʢʦʞʘ; 

- ʙʠʦʩʦʚʤʝʩʪʠʤʘʷ ʢʦʩʪʥʘʷ ʠ ʭʨʷʱʝʚʘʷ ʪʢʘʥʴ; 

- ʧʝʯʘʪʴ ʦʨʛʘʥʦʚ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʣʝʢʘʨʩʪʚ ʥʘ 

ʦʧʫʭʦʣʠ; 
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- ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʤʧʣʘʥʪʳ, ʧʨʦʪʝʟʳ, ʢʦʨʦʥʢʠ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʣʫʭʦʚʳʝ ʘʧʧʘʨʘʪʳ; 

- ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ. 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ, ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʪ.ʜ. 

 

ʈʦʙʦʪʳ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʈʦʙʦʪʳ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʢʚʦʟʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

çʂʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʝʥʩʦʨʠʢʘè, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʨʘʟʨʘʙʦʪʢʠ ʩʝʥʩʦʨʥʳʭ 

ʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʯʝʣʦʚʝʢʦʤ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʩʝʥʩʦʨʠʢʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʤʝʭʘʥʠʢʠ, 

ʵʣʝʢʪʨʦʥʠʢʠ, ʤʝʭʘʪʨʦʥʠʢʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢʘʭ.  

ʈʦʙʦʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʤʝʥʳ ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʫʪʠʥʥʳʭ, ʛʨʷʟʥʳʭ, 

ʦʧʘʩʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ. ʆʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʠ: ʨʦʙʦʪʳ ʫʞʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʳʪʫ, ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʠ ʣʶʜʝʡ, ʚ ʤʝʜʠʮʠʥʝ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʠʜʘʭ ʨʘʙʦʪ. ʆʩʥʦʚʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ ʷʚʣʷʶʪʩʷ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʚʠʜʳ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʚʳʯʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ ʠ ʤʳʰʮ, ʩ ʦʙʨʘʪʥʳʤʠ ʩʠʣʦʤʦʤʝʥʪʥʳʤʠ 

ʩʚʷʟʷʤʠ [7]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʥʩʦʨʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʥʦ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 

ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʝʨʝʯʝʥʴ ʩʫʙʪʝʭʥʦʣʦʛʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʉʎʊ çʂʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʩʝʥʩʦʨʠʢʘè, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2.2 

 

ʊʘʙʣʠʮʘ 2.2 - ʉʫʙʪʝʭʥʦʣʦʛʠʠ ʩʢʚʦʟʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ çʂʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʩʝʥʩʦʨʠʢʘè [7] 

 

ʉʫʙʪʝʭʥʦʣʦʛʠʷ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ 

1. ʉʝʥʩʦʨʳ ʠ ʮʠʬʨʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʈʊʂ ʜʣʷ 

ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

1.1 ʊʝʭʥʦʣʦʛʠʠ ʠ ʠʥʪʝʨʬʝʡʩʳ ʘʩʩʠʩʪʠʚʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

1.2 ʊʝʭʥʦʣʦʛʠʠ ʩʝʨʚʠʩʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ 

1.3 ʊʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

1.4 ʊʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-

ʨʦʙʦʪ, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʴʥʦʡ ʠ ʩʠʣʦʚʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

2. ʊʝʭʥʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦ-

ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

2.1 ɸʣʛʦʨʠʪʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʘʤʠ ʩ 

ʩʝʥʩʦʨʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

2.2 ɸʣʛʦʨʠʪʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦ-ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ ʜʣʷ ʟʘʭʚʘʪʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
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2.3 ʈʘʩʯʝʪ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʠ ʪʨʘʝʢʪʦʨʠʡ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ 

2.4 ʉʠʤʫʣʷʪʦʨʳ ʠ ʵʤʫʣʷʪʦʨʳ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʝʥʩʦʨʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʦʨʤʝʭʘʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

2.5 ʊʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ 

3. ʉʝʥʩʦʨʳ ʠ ʦʙʨʘʙʦʪʢʘ 

ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

3.1 ɸʣʛʦʨʠʪʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʜʘʥʥʳʭ 

3.2 ʎʠʬʨʦʚʳʝ ʢʦʥʪʘʢʪʥʳʝ ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʩʝʥʩʦʨʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʠʟʚʣʝʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

3.3 ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʝʥʩʦʨʦʚ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʠʥʪʝʨʥʝʪ ʠ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ ʪʝʣʝʤʝʪʨʠʝʡ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʝʤ 

 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʦʡ.  

ʂʦʛʥʠʪʠʚʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʥʘʜʝʣʝʥʠʝʤ ʨʦʙʦʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ 

ʧʦʚʝʜʝʥʠʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʘʨʭʠʪʝʢʪʫʨʫ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʝʤʫ ʫʟʥʘʪʴ ʠ 

ʨʘʩʩʫʞʜʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʚʝʩʪʠ ʩʝʙʷ ʚ ʦʪʚʝʪ ʥʘ ʩʣʦʞʥʳʝ ʮʝʣʠ ʚ ʩʣʦʞʥʦʤ ʤʠʨʝ. ʂʦʛʥʠʪʠʚʥʘʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʞʝʥʝʨʥʘʷ ʚʝʪʚʴ ʚʦʧʣʦʱʝʥʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ 

ʥʘʫʢʠ ʠ ʚʦʧʣʦʱʝʥʥʦʛʦ ʚʩʪʨʦʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ. 

 

2.2. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪʨʘʩʣʝʡ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧʫʥʢʪʝ 1.3. ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʠʟʤʝʥʝʥʠʷʭ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʅʝʟʘʚʠʩʠʤʘʷ ʵʢʩʧʝʨʪʥʘʷ ʛʨʫʧʧʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʢʘʢ ʌʘʙʨʠʢʘ ʎʠʬʨʦʚʳʭ ʇʣʘʪʬʦʨʤ, 

ʧʦʜʛʦʪʦʚʠʣʘ ʧʨʦʝʢʪ çʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ. ʇʨʦʛʨʘʤʤʘ ʜʦ 2035 ʛ.è [16]. 

ɺ ʪʦʤ ʯʠʩʣʝ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʨʳʥʢʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʢʚʦʟʥʳʭ ʠ ʜʨʫʛʠʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩ 2.15).  
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* ʩʦʩʪʘʚʣʝʥʦ ʧʦ [16] 

ʈʠʩʫʥʦʢ 2.15 ï ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ 

 

ʋʞʝ ʩʝʡʯʘʩ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʦʪʨʘʩʣʠ ʪʦʨʛʦʚʣʠ, ʩʬʝʨʳ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʆʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪʨʘʩʣʝʡ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʩʭʝʤʝ 

2.16: 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

- ʄʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 
(ʢʚʘʥʪʦʚʳʭ) ʜʘʪʯʠʢʦʚ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ (ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ) 

- ʇʝʨʝʭʦʜ ʥʘ ʙʝʟʣʶʜʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 
ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

- ʇʝʨʝʭʦʜ ʥʘ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ 
ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʩ ʩʦʙʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʝʩʫʨʩʳ 

(çʦʙʣʘʯʥʳʝè ʪʝʭʥʦʣʦʛʠʠè) 

- ʉʢʚʦʟʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ (çʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ 

ʤʠʥʠʩʪʝʨʩʪʚʘè) 

- ʎʠʬʨʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʲʝʢʪʦʚ, ʠʟʜʝʣʠʡ ʥʘ ʚʩʝʤ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʦʪ ʠʜʝʠ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

- ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘʨʘʱʠʚʘʥʠʷ 
ʤʘʪʝʨʠʘʣʦʚ ʚʟʘʤʝʥ ʩʨʝʟʘ (çʘʜʜʠʪʠʚʥʳʝè 

ʪʝʭʥʦʣʦʛʠʠ,3D-ʧʨʠʥʪʠʥʛ) 

- ʇʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 
ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʟʥʠ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

- ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 
ʘʥʘʣʠʪʠʢʠ 

- ʇʝʨʝʭʦʜ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

- ʄʘʩʩʦʚʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

- ʉʝʨʚʠʩʥʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ 

ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʃɸʉʊʀ ʈɸɹʆʊʓ ʉ 
ɼɸʅʅʓʄʀ

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ

ʪʫʤʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ

ʢʚʘʥʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ

ʪʝʭʥʦʣʦʛʠʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʩʢʚʦʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ

ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʃɸʉʊʀ 
ʇʈʆʀɿɺʆɼʉʊɺɸ

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ 
ʩʠʩʪʝʤʳ

ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ

ʨʦʙʦʪʠʟʘʮʠʷ

ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʪʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ

ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʃɸʉʊʀ 
ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉ 
ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʆʁ

ʙʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʙʝʟʙʫʤʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 
ʪʝʭʥʦʣʦʛʠʠ

ʪʝʭʥʦʣʦʛʠʠ "ʤʦʟʛ-
ʢʦʤʧʴʶʪʝʨ"
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- ʇʝʨʝʭʦʜ ʥʘ ʦʙʷʟʘʪʝʣʴʥʫʶ ʦʮʠʬʨʦʚʘʥʥʫʶ 
ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (çʙʝʟʙʫʤʘʞʥʳʝè 

ʪʝʭʥʦʣʦʛʠʠè) 

- 100% ʫʪʠʣʠʟʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

- ʇʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ 

- ʇʨʦʛʥʦʟʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

- ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ 

- ʆʪʩʣʝʞʠʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

- ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ 

- ʄʛʥʦʚʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ 

- ʎʠʬʨʦʚʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

- çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝè ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʨʦʙʦʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ. 

- ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʙʝʟʦʧʘʩʥʦʡ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʩʦʙʣʶʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʤʝʜʠʘʮʠʷ ʚʦʜʳ ʠ ʧʦʯʚʳ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ 

- ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 
ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʚ 

ʩʝʢʪʦʨʘʭ B2B, B2G ʠ B2C ʠ ʜʨ. 

- ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ, ʧʨʘʚ ʠ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʟʘʢʦʥʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʫʯʘʩʪʥʠʢʦʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʪʦʨʛʦʚʣʠ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʨʘʩʯʝʪʦʚ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʚ ʩʬʝʨʝ ʠʤʧʦʨʪʥʦ-ʵʢʩʧʦʨʪʥʳʭ ʪʘʤʦʞʝʥʥʳʭ 

ʧʨʦʮʝʜʫʨ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʩʬʝʨʝ ʩʚʷʟʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 

- ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʘʷ (SDN) 

ʤʦʙʠʣʴʥʘʷ ʩʝʪʴ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ 

(NFV), ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ 

ʦʙʣʘʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʝʨʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʮʝʧʮʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʦ ʚʩʝʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS, Galileo, 

COMPASS, ɻʃʆʅɸʉʉ, ʩ ʩʠʩʪʝʤʘʤʠ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʩʠʩʪʝʤʘʤʠ çʫʤʥʳʡ 

ʜʦʤè, çʫʤʥʳʡ ʛʦʨʦʜè, ʩ ʧʦʣʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠ ʩʙʝʨʝʞʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʣʦʛʠʩʪʠʢʠ 

- ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʚʠʩʦʚ ʧʦ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʟʘʢʘʟʫ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʚʢʝ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʠʪʝʣʶ, ʤʠʥʫʷ 

ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ 

- ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʩʧʨʦʩʫ ʜʣʷ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʣʦʛʠʩʪʠʢʠ 

- ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ 

ʉʬʝʨʘ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ 

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ  

- ʤʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

-  ʩʦʟʜʘʥʠʶ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʭ ʙʘʥʢʦʚ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʥʝʨʛʝʪʠʢʠ 

- ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʠ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ɽʜʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ, 
ʠʟʤʝʨʷʶʱʠʭ ʪʝʢʫʱʠʝ ʨʝʞʠʤʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 
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ʩʠʩʪʝʤʝ ʈʦʩʩʠʠ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʠ ï 

Smart Grid)  

- ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʝʪʠ ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 
ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʟʤʝʥʷʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ 

- ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ 

ʩʠʪʫʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʨʘʙʦʪʳ 

ʩʝʪʠ 

- ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʷʶʱʝʡ 
ʩʠʩʪʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ 

- ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
(ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ), ʘ 

ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʝʪʠ ʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ 

- ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 
ʦʨʛʘʥʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʷʪʴ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ, ʘ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʤʝʞʥʳʤʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ɾʂʍ 

- ʈʦʩʪ çʫʤʥʳʭ ʛʦʨʦʜʦʚè, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʜʘʥʥʳʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʦʜʩʢʠʭ 

ʮʝʥʪʨʦʚ  

- ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʩʤʘʨʪ-

ʩʝʪʷʤ. 

- ʉʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʪʨʘʬʠʢʘ ʠ ʘʚʪʦʥʦʤʥʳʝ 
ʚʘʨʠʘʥʪʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʣʦʛʠʩʪʠʢʠ.  

- ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ, ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʦʩʚʝʱʝʥʠʷ.  

- ɺʥʝʰʥʠʝ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʤʠʢʨʦ-

ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʠ 

ʜʨʫʛʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ  
* ʉʦʩʪʘʚʣʝʥʦ ʧʦ [16] 

ʈʠʩʫʥʦʢ 2.16 - ʆʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪʨʘʩʣʝʡ 

 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ 

ʠ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ; 

- ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʟʤʝʥʝʥʠʝ ʧʨʘʚʠʣ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ï 

ʤʛʥʦʚʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʩʨʝʜʳ; 

- ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʞʠʟʥʝʥʥʳʝ ʩʠʪʫʘʮʠʠ ʢʣʠʝʥʪʦʚ ʢʘʢ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʞʝ ʙʣʘʛʦʜʘʨʷ ʤʦʙʠʣʴʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʀʥʪʝʨʥʝʪʫ ʚʝʱʝʡ); 

- ʨʝʰʝʥʠʷ ʚ ʦʜʥʦ ʢʘʩʘʥʠʝ; 

- ʮʠʬʨʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʮʝʥʪʨ ʩʠʥʝʨʛʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ 

ʛʨʘʞʜʘʥ. 

 

2.3. ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ 

ʎʝʣʴʶ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (digital government), ʢʦʪʦʨʦʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʜʝʷʭ 

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʦʤʥʠʢʘʥʘʣʴʥʦʩʪʠ5, ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʜʣʷ ʛʨʘʞʜʘʥ ʠ çʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦ ʫʤʦʣʯʘʥʠʶè (digital by default). ɺ ʩʬʝʨʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ çʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè (agile), 

                                           
5 ʚʟʘʠʤʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʩʰʦʚʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʦʤ. 
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ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʨʦʢʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʨʦʛʨʘʤʤ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʤʦʜʝʣʠ (Government as a Platform) ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʩʣʫʛ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʝʤʷʪʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚ ʤʝʜʠʘ- ʠ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ; 

ʘʧʨʦʙʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʥʘʜ ʛʨʘʞʜʘʥʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʘʚʦʧʦʨʷʜʢʘ; ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʰʝʥʠʷ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. ʉʪʘʥʦʚʷʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤ 

ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʀʥʪʝʨʥʝʪʝ (ʚʢʣʶʯʘʷ ʘʩʧʝʢʪ ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ), ʚʚʝʜʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʮʝʥʟʫʨʳ. 

ɺ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʥʘʷ ʦʮʠʬʨʦʚʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʘ ʝʜʠʥʳʤ 

ʦʧʝʨʘʪʦʨʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè). ɺ 2018 ʛ. ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ 

ʀʥʪʝʨʥʝʪʫ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ. ʅʘ ʧʝʨʠʦʜ 2017ï

2020 ʛʛ. ʚʳʜʝʣʝʥʳ 53,6 ʤʣʨʜ ʨʫʙ. ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʀʥʪʝʨʥʝʪʫ ʦʪʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʰʢʦʣ, ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʥʘʣʦʛʦʚʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʩʝʯʝʥʠʷ ʥʝʟʘʢʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ. ʈʦʩʩʠʷ ʜʦʩʪʠʛʣʘ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʥʘ ʧʫʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʛʨʘʞʜʘʥʘʤʠ (G2C). ʏʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɽʜʠʥʦʛʦ ʧʦʨʪʘʣʘ ʛʦʩʫʩʣʫʛ (ɽʇɻʋ) 

[ʇʦʨʪʘʣ çɻʦʩʫʩʣʫʛʠè, 2019] ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2018 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. ʥʘ 21 ʤʣʥ ʠ ʜʦʩʪʠʛʣʦ 

86 ʤʣʥ ʯʝʣʦʚʝʢ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʧʦʨʪʘʣʘ ʚʦʟʨʦʩʣʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% ð ʜʦ 582 ʤʣʥ [24]. 

ɼʦʢʫʤʝʥʪʘʣʴʥʦ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʠ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʙʳʣ ʦʬʦʨʤʣʝʥ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʥʷʪʠʷ ʨʷʜʘ ʟʘʢʦʥʦʚ, ʢʦʥʮʝʧʮʠʡ, ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʦʛʨʘʤʤ. ɺ 2002 ʛʦʜʫ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʨʦʛʨʘʤʤʘ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʥʘ 2002ï2010 ʛʛ., ʚ 

2008 ʛ. ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ï çʂʦʥʮʝʧʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʦ 2010 ʛʦʜʘè ʠ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘè, ʚ 2011 ʛ. ʫʪʚʝʨʞʜʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (2011ï2020)è ʠ ʧʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʜʧʠʩʠè, ʚ 2017 ʛ. ʧʨʠʥʷʪʳ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ (ʥʘ 2017-2030 

ʛʛ.)è, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʦʙʱʝʩʪʚʘ ʟʥʘʥʠʡ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʠ ʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʎʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ï ʵʪʦ ʩʧʦʩʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʂʊ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʥʦʚʳʡ ʪʠʧ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ. 

ʎʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ (Digital State) ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʩʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʨʘʞʜʘʥ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʚʦʡ ʮʠʬʨʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʠʥʪʝʨʥʝʪʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʛʨʘʞʜʘʥʘʤ ʠ 

ʜʨʫʛʠʤ ʣʠʮʘʤ ʚ ʩʪʨʘʥʝ ʠʣʠ ʨʝʛʠʦʥʝ. 
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ʅʘ ʨʠʩʫʥʢʝ 2.17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʴ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʠʪʩʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

 
ʈʠʩ 2.17 ï ʉʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʨʷʜ ʩʝʨʚʠʩʦʚ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘʣʠ ʧʦʜʘʯʫ 

ʟʘʷʚʢʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʨʠ ʧʦʤʦʱʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʫʤʘʞʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʮʠʬʨʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʦʟʜʘʝʪ ʧʦʣʥʦʩʪʴʶ ʦʮʠʬʨʦʚʘʥʥʳʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʯʠʥʘʷ ʩ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʚʝʨʢʦʡ ʟʘʷʚʣʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʝ ʜʘʥʥʳʭ ʫʩʣʫʛʠ, ʥʦ ʪʘʢʞʝ ʠ ʧʦ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʀʂʊ ʚ ʛʦʩʦʨʛʘʥʘʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ:  

- ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʥʘʩʝʣʝʥʠʷ;  

- ɻʝʦʢʦʜ ʟʜʘʥʠʡ ʠ ʜʦʤʦʭʦʟʷʡʩʪʚ;  

- ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ;  

- ɽʜʠʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʛʦʩʦʨʛʘʥʦʚ;  

- ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʛʦʩʦʨʛʘʥʦʚ;  

- ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʌʆʀɺ (ʌʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ);  

- ʌʝʜʝʨʘʣʴʥʳʡ ʧʦʨʪʘʣ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ;  

- ʅʝʟʘʚʠʩʠʤʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʜʦʢʫʤʝʥʪʦʚ ʌʆʀɺ;  

- ʅʝʟʘʚʠʩʠʤʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʜʝʡʩʪʚʠʡ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʘʭ;  

- ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʝʩʪʨ ʣʠʮʝʥʟʠʡ;  

- ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ;  

- ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʟʘʣʦʛʦʚʦʛʦ ʠʤʫʱʝʩʪʚʘ;  

- ɽʜʠʥʳʡ ʘʨʭʠʚ ʦʮʠʬʨʦʚʘʥʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ;  

- ʈʝʝʩʪʨ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ;  

- ʋʧʨʘʚʣʷʝʤʦʩʪʴ ʌɻʋʇʦʚ ʠ ʆɸʆ;  

- ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ;  

- ʉʚʦʙʦʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʛʦʩʦʨʛʘʥʘʭ;  
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- ʀʂʊ-ʦʙʫʯʝʥʠʝ ʜʣʷ ʛʦʩʩʣʫʞʘʱʠʭ;  

- ʕʣʝʢʪʨʦʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ;  

- ɻɸʉ çʋʧʨʘʚʣʝʥʠʝè;  

- ɻɸʉ çɺʳʙʦʨʳè;  

- ɻʀʉ çɾʂʍè;  

- ɻʀʉ çʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè;  

- ɻʀʉ çʇʦʭʦʨʦʥʥʦ-ʧʦʛʨʝʙʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè;  

- ɸʀʉ çɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè;  

- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʤʝʨʦʚ ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ;  

- ʕʣʝʢʪʨʦʥʥʳʡ ʧʘʩʧʦʨʪ ʛʨʘʞʜʘʥʠʥʘ ʈʦʩʩʠʠ;  

- ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

 

ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʪʘʙʣ. 2.3): 

 

ʊʘʙʣʠʮʘ 2.3 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ 

 ̄ ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ 

ʧʦʜʩʠʩʪʝʤʘ 
ʕʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

1. ʂʘʥʘʣʳ ɻʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʧʦʣʫʯʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ 

- ɽʜʠʥʳʡ ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ 

(ɽʇɻʋ, ɻʦʩʫʩʣʫʛʠ), ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʨʪʘʣʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ (ʈʀɻʋ); 

-ʦʬʠʮʠʘʣʴʥʳʝ ʩʘʡʪʳ, ʧʦʨʪʘʣʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʠʭ ʚʝʨʩʠʠ ʚ ʚʠʜʝ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʨʝʜʩʪʚ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ 

2. ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (ɽʉʀɸ) 

- ʵʣʝʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʣʠʯʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʤ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʩʣʫʛʘʤ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ 

3. ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʉʄʕɺ) 

- ʵʣʝʤʝʥʪ ʩʦʟʜʘʥ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʝʥʘ 

ʚʘʞʥʦʡ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

4. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʣʘʪʝʞʘʭ 

- ʵʣʝʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʛʨʘʞʜʘʥʘʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʙʳʩʪʨʦ 

ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʧʝʨʝʜ 

ʙʶʜʞʝʪʦʤ, ʫʯʠʪʳʚʘʪʴ ʧʣʘʪʝʞʠ ʠ ʥʘʯʠʩʣʝʥʠʷ ʧʨʠ ʦʢʘʟʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

5. ʌʝʜʝʨʘʣʴʥʳʡ ʨʝʝʩʪʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ 

(ʌʈɻʋ) 

- ʵʣʝʤʝʥʪ ʧʨʠʟʚʘʥ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʭʨʘʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛʘʭ 

6. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

- ʧʣʦʱʘʜʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʫʧ ʢ ʩʦʙʨʘʥʥʦʡ, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ 

ʆʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʷʚʣʷʶʪʩʷ: 

1) ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʜʣʷ ʛʨʘʞʜʘʥ ʠ ʧʨʝʜʧʨʠʷʪʠʡ; 
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2) ʩʦʟʜʘʥʠʝ ʀʊ-ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʚʝʜʦʤʩʪʚʘʤʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪ; 

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʙʘʟ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʩ 

ʦʙʥʦʚʣʝʥʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʦʡ; 

4) ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʝʢʪʦʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

5) ʦʙʝʩʧʝʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʠ ʨʝʛʠʦʥʘʭ; 

ʙ) ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʨʪʘʣʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʯʸʪʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʩ ʦʙʱʝʩʪʚʦʤ; 

7) ʩʦʟʜʘʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ï ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʘʢʠʤʠ, ʯʪʦʙʳ ʦʥʠ ʫʯʠʪʳʚʘʣʠ ʠʥʪʝʨʝʩʳ ʛʨʘʞʜʘʥ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʘʚʘʣʠ ʠʤ 

ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʚʳʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ 

ʫʧʨʦʱʘʣʠ ʧʨʦʮʝʜʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʘʞʜʘʥ ʠ ʚʣʘʩʪʝʡ. 
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ɺʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ 

1. ʂʘʢʠʝ ʠʟ ʦʩʥʦʚʥʳʭ ʮʠʬʨʦʚʳʭ ʪʨʝʥʜʦʚ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, ʧʨʠʤʝʥʠʤʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ ʚʘʰʝʛʦ ʨʝʛʠʦʥʘ? ɺ ʚʘʰʝʡ ʦʪʨʘʩʣʠ? 

2. ɺ ʢʘʢʠʭ ʩʬʝʨʘʭ ʚʳ ʚʠʜʠʪʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ? 

3. ʂʘʢ ʩʚʷʟʘʥʳ ʙʣʦʢʯʝʡʥ ʠ ʜʝʥʴʛʠ? ɻʜʝ ʝʱʝ ʧʨʠʤʝʥʠʤʘ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ? 

4. ɺʳʷʩʥʠʪʝ, ʚ ʢʘʢʠʭ ʩʪʨʘʥʘʭ ʠ ʢʘʢ ʨʝʛʫʣʠʨʫʶʪʩʷ ʢʨʠʧʪʦʚʘʣʶʪʳ. ʂʘʢʠʝ ʩʪʨʘʥʳ ʟʘʧʨʝʱʘʶʪ 

ʠʣʠ ʨʘʟʨʝʰʘʶʪ ʠʭ? 

5. ʏʪʦ ʚʳ ʟʥʘʝʪʝ ʦ ʪʝʭʥʦʣʦʛʠʠ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè? 

6. ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʤʝʝʪ ʰʝʨʠʥʛʦʚʘʷ ʤʦʜʝʣʴ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ? 

7. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʚʘʰʝʡ ʦʪʨʘʩʣʠ. 

8. ʇʨʦʚʝʜʠʪʝ ʦʙʟʦʨ ʧʣʦʱʘʜʦʢ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. 

9. ʂʘʢʠʝ ʬʫʥʢʮʠʠ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʠ ʥʘ ʢʘʢʦʡ ʦʩʥʦʚʝ ʦʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ? 

10. ʂʘʢʠʝ ʚʳʛʦʜʳ ʦʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʦʣʫʯʘʶʪ ʛʨʘʞʜʘʥʝ 

ʩʪʨʘʥʳ? ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʫʨʦʚʝʥʴ ʵʪʠʭ ʚʳʛʦʜ 

11. ɺʳʷʩʥʠʪʝ, ʢʘʢʠʝ ʥʦʚʳʝ ʨʳʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʈʦʩʩʠʠ (ʥʘʧʨʠʤʝʨ, HealthNet, FoodNet, 

AeroNet ʠ ʜʨ.)? ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʤ ʨʳʥʢʘʤ ʠ ʧʨʠʚʝʜʠʪʝ ʠʭ ʦʧʠʩʘʥʠʝ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʪʝʤʝ 

1. ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʠ ʛʜʝ ʧʨʠʤʝʥʷʶʪʩʷ [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] - https://old.sk.ru/news/b/press/archive/2019/09/18/additivnye-tehnologii-_1320_-chto-eto-

takoe-i-gde-primenyayutsya.aspx 

2. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʝʪ çʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ 2021è [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - http://survey.iksconsulting.ru/page23992645.html 

3. ɹʣʦʢʯʝʡʥ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D

0%91%D0%BB%D0%BE%D0%BA%D1%87%D0%B5%D0%B9%D0%BD_(Blockchain) 

4. ɹʣʦʢʯʝʡʥ: ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʠ ʢʘʢ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʬʠʥʘʥʩʘʭ 

https://fincult.info/article/blokcheyn-chto-eto-takoe-i-kak-ego-ispolzuyut-v-finansakh/ 

5. ɻʦʣʦʚʝʥʯʠʢ, ɻ. ɻ. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʫʯʝʙ.-ʤʝʪʦʜ. 

ʢʦʤʧʣʝʢʩ / ɻ. ɻ. ɻʦʣʦʚʝʥʯʠʢ. ï ʄʠʥʩʢ: ɹɻʋ, 2020. 

https://elib.bsu.by/bitstream/123456789/242300/1/Goloventchik%20.pdf 

6. ɻʆʉʊ ʈ 57700.37-2021 ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʟʜʝʣʠʡ ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

[ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] -https://docs.cntd.ru/document/1200180928 

7. ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʨʘʟʚʠʪʠʷ çʩʢʚʦʟʥʦʡè ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ çʂʦʤʧʦʥʝʥʪʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʝʥʩʦʨʠʢʘè [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï

https://digital.gov.ru/uploaded/files/07102019robototehnika-i-sensorika.pdf 

8. ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʨʘʟʚʠʪʠʷ çʩʢʚʦʟʥʦʡè ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ çʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

https://digital.gov.ru/uploaded/files/07102019ii.pdf 

9. ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʨʘʟʚʠʪʠʷ çʩʢʚʦʟʥʦʡè ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ çʊʝʭʥʦʣʦʛʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠè [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] -

https://digital.gov.ru/uploaded/files/07102019vrar.pdf 

10. ʀʥʜʫʩʪʨʠʷ 4.0. ʏʪʦ ʪʘʢʦʝ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ? [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - 

https://trends.rbc.ru/trends/industry/5db96f769a7947561444f118 

11. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - 

https://internetofthings.ru/ 

12. ʂʘʢ ʨʘʙʦʪʘʶʪ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - 

https://www.oracle.com/cis/big-data/what-is-big-data/ 

13. ʅʦʚʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] -  https://iot.ru/ 

14. ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ (ʨʳʥʦʢ ʈʦʩʩʠʠ) [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - 

https://www.tadviser.ru/index.php/ʉʪʘʪʴʷ:ʆʙʣʘʯʥʳʝ_ʩʝʨʚʠʩʳ_(ʨʳʥʦʢ_ʈʦʩʩʠʠ) 

15. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʠ ʠ ʤʘʩʩʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ https://digital.gov.ru/ 

16. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠʜʦ 2035 ʛʦʜʘ 
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https://spkurdyumov.ru/uploads/2017/05/strategy.pdf 
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ʊʝʤʘ 3. ʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ 

3.1. ʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʝʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʠʥʪʝʨʥʝʪʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤ ʦʙʦʙʱʘʶʱʠʤ ʧʦʥʷʪʠʝʤ ʢʘʢ 

ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ IBM, ʵʪʦ ʨʝʠʥʞʠʥʠʨʠʥʛ 

ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʨʘʥʟʘʢʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ Web-ʩʝʨʚʠʩʦʚ. 

çʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: 

 

- ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ, ʦʙʤʝʥʘ ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʜʝʣʦʢ (ʪʨʘʥʟʘʢʮʠʡ); 

- ʨʘʟʚʠʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ ʠ 

ʤʦʙʠʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ; 

- ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚè [2, ʩ.25]. 

 

ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʡ (ʦʨʛʘʥʠʟʘʮʠʡ) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʠʩʢ ʧʝʨʩʦʥʘʣʘ, ʤʘʨʢʝʪʠʥʛ, 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʙʳʪʘ ʠ ʧʣʘʪʝʞʝʡ, ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ, ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʤʧʘʥʠʡ-

ʧʘʨʪʥʝʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʢʨʝʜʠʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʳʡ 

ʤʝʥʝʜʞʤʝʥʪ ʠ ʪ.ʜ. 

 

ʉʘʤ ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʚʠʜʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʦʧʨʷʞʝʥ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.1): 
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ʈʠʩʫʥʦʢ 3.1 ï ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ,  

ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʶʪʩʷ: 

V ʵʣʝʢʪʨʦʥʥʳʝ ʘʫʢʮʠʦʥʳ, 

V ʵʣʝʢʪʨʦʥʥʳʝ ʙʘʥʢʠ, 

V ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, 

V ʵʣʝʢʪʨʦʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʙʦʪʘ, 

V ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

V ʵʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʵʣʝʢʪʨʦʥʠʟʘʮʠʠ ʙʠʟʥʝʩʘ ʙʦʣʴʰʠʥʩʪʚʦ 

ʵʢʩʧʝʨʪʦʚ ʦʪʤʝʯʘʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʘ 

ʠʤʝʥʥʦ: 

V ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ; 

V ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʠʥʪʝʨʥʝʪʘ ʚ ʧʨʦʚʝʜʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ; 

V ʨʝʟʢʠʡ ʨʦʩʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʚʦʜʥʳʭ, ʙʝʩʧʨʦʚʦʜʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʦʙʠʣʴʥʦʛʦ 

ʩʝʛʤʝʥʪʘ. 

 

ʅʦʚʳʡ ʪʠʧ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʘʟʠʨʫʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ 

ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ 

ʚʳʩʪʫʧʘʶʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʠʟʜʝʨʞʝʢ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʠ ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʥʘʣʦʚ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʩʬʝʨʝ ʫʩʣʫʛ, ʘ ʠʤʝʥʥʦ ʚ ʪʦʨʛʦʚʣʝ, ʬʠʥʘʥʩʘʭ, ʢʨʝʜʠʪʦʚʘʥʠʠ ʠ ʩʪʨʘʭʦʚʘʥʠʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ 
ʙʠʟʥʝʩ, 

ʩʚʷʟʘʥʥʳʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʀʥʪʝʨʥʝʪʘ

"ɹʠʟʥʝʩ ʥʘ ʀʥʪʝʨʥʝʪʝ" 
(ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʠʥʛ, 
ʭʦʩʪʠʥʛ, ʢʦʥʪʝʥʪ-
ʧʨʦʚʘʡʜʠʥʛ,  ʩʝʨʚʠʩ-
ʧʨʦʚʘʡʜʠʥʛ)

"ɹʠʟʥʝʩ ʚʦʢʨʫʛ ʀʥʪʝʨʥʝʪʘ"  
(ʧʦʩʪʘʚʢʘ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ, ʧʦʩʪʘʚʢʘ ʇʆ, web-
ʜʠʟʘʡʥ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ 

ʪ.ʜ.)

"ɹʠʟʥʝʩ ʚ ʀʥʪʝʨʥʝʪʝ" 
(ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ, 
ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, 
ʠʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʳ, 

ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ ʠ ʪ.ʜ.)
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ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ: 

ü ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ; 

ü ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

ü ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʜʘʞ ʠ ʩʦʚʝʨʰʝʥʠʝ ʟʘʢʫʧʦʢ; 

ü ʩʥʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ [6, ʩ. 511], çʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʩʪʫʧʝʥʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ: 

1. ʉʦʟʜʘʥʠʝ ʚʝʙ-ʫʟʣʦʚ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʘʪʘʣʦʛʦʚ ʧʨʦʜʫʢʮʠʠ, ʩʚʝʜʝʥʠʡ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ ʠ ʜʨʫʛʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʟʘʧʨʦʩʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ. ʎʝʣʴ - ʨʝʢʣʘʤʘ ʚ 

ʀʥʪʝʨʥʝʪ, ʟʘʷʚʣʝʥʠʝ ʦ ʩʚʦʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʩʝʪʠ. 

2. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʦʙʳʯʥʳʤʠ ʧʦʷʚʠʣʠʩʴ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʠʤʝʶʱʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʷʜʨʦ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ ʠ ʣʦʛʠʩʪʠʢʠ. ʇʦʷʚʠʣʠʩʴ 

ERP-ʩʠʩʪʝʤʳ (ʀʉʋʇ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ) ʠ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤ www-ʠʥʪʝʨʬʝʡʩʦʤ. 

3. ʇʦʷʚʣʝʥʠʝ ʩʠʩʪʝʤ, ʧʝʨʝʚʦʜʷʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚ, ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʨ. ʚ onlineè. 

çɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʧʝʨʝʜʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ: 

- ʛʣʦʙʘʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʩʝʪʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (WWW ï worldwideweb); 

- ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ (EDI ï electronic data interchange); 

- ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʠ; 

- ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʝʡ ʤʦʙʠʣʴʥʘʷ ʢʦʤʤʝʨʮʠʷ; 

- ʷʟʳʢʠ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (HTML, XML ); 

- ʙʘʟʳ ʜʘʥʥʳʭ, ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʎʆɼ) ʠ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (ʉʍɼ); 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ; 

- ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ BigData; 

- ʤʥʦʛʦʢʘʥʘʣʴʥʦʩʪʴè [2, ʩ.25]. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʦʩʥʦʚʘʥʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ 

(ʨʠʩʫʥʦʢ 3.2): 
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ʈʠʩʫʥʦʢ 3.2 ï ʇʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ 

 

ʇʨʠʥʮʠʧʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʚʦʡ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ, 

ʢʦʥʝʯʥʦ, ʩʢʘʞʝʪʩʷ ʥʘ ʨʦʩʪʝ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ 

ʩʥʠʞʝʥʠʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʦʩʥʦʚʘʥʦ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʧʦʯʝʢ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ.  

Åʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʤʝʥʥʦ ʪʝʭ ʫʩʣʫʛ, 
ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʮʝʥʥʦʩʪʴʶ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʢʘʢ 
ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ

Åɺʥʝʜʨʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʟʘʭʚʘʪ ʜʦʣʠ ʥʘ ʨʳʥʢʝ ʟʘ ʩʯʝʪ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʦʚʘʨʦʚ

ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚ 

ʜʨʫʛʠʭ ʨʳʥʢʦʚ

Åʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʢʘʞʜʦʛʦ 
ʧʦʪʨʝʙʠʪʝʣʷ ʟʘ ʩʯʝʪ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ 
ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ

ʆʮʝʥʢʘ ʢʘʞʜʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʢʘʢ 
ʦʪʜʝʣʴʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʩʫʙʲʝʢʪʘ

Åʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʫʤʦʚ, ʯʘʪʦʚ, 
ʠʛʨ  ʠ ʪ.ʜ.), ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ 
ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʧʘʨʥʝʨʦʚ 
ʢʦʤʧʘʥʠʠ

ʉʦʟʜʘʥʠʝ ʦʙʱʝʩʪʚʘ ʮʝʥʥʦʩʪʝʡ

Åʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʣʘʩʩʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʩʣʫʞʠʪʴ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʜʣʷ ʦʙʱʝʥʠʷ

ɿʘʤʝʥʘ ʥʝʜʨʫʞʝʩʪʚʝʥʥʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ ʦʙʫʯʘʶʱʠʤ

Åʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ, ʮʝʣʦʩʪʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ  ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ

ɻʘʨʘʥʪʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ

Åʆʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ

Åʉʧʦʩʦʙʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʧʦʪʨʝʙʥʦʩʪʷʭ, ʟʘʧʨʦʩʘʭ, ʦʞʠʜʘʥʠʷʭ ʧʦʪʨʝʙʠʪʝʣʡ ʜʣʷ 
ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʥʘʠʣʫʯʰʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʢʣʠʝʥʪʦʚ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ

Åʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠ 
ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ ʚ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ, ʢʦʪʦʨʳʝ 
ʧʦʤʦʛʫʪ ʚ ʨʘʟʚʠʪʠʠ ʙʨʝʥʜʘ

ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʚʦʠʭ ʘʢʪʠʚʦʚ ʢʘʢ 
ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ

Åʇʝʨʝʩʤʦʪʨ ʟʚʝʥʴʝʚ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ 
ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʥʝʥʫʞʥʳʭ ʠʣʠ ʠʟʙʳʪʦʯʥʳʭ

ʈʘʟʨʫʰʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ

Åʇʦʩʢʦʣʴʢʫ ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʩʚʷʟʘʥʳ 
ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ, ʩʣʝʜʫʝʪ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʧʦʨʪʬʝʣʴ ʠʥʚʝʩʪʠʮʠʡ

ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʢʘʢ 
ʧʦʨʪʬʝʣʝʤ ʘʣʴʪʝʨʥʘʪʠʚ

Åʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ ʜʣʷ 
ʧʨʠʚʣʝʯʝʥʠʷ "ʠʥʬʣʶʝʥʩʝʨʦʚ"

ʇʨʠʚʣʝʯʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ 
ʣʠʯʥʦʩʪʝʡ
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ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʢʦʤʧʦʥʝʥʪʳ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ (ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʝ, 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʷ) ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʙʠʟʥʝʩʘ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʦʪʚʝʪʳ ʥʘ ʪʨʠ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʘ (ʨʠʩʫʥʦʢ 3.3): 

 
 

ʈʠʩʫʥʦʢ 3.3 ï ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʯʝʨʪ, ʨʘʟʨʘʙʦʪʢʘ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʙʠʟʥʝʩ-ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʦʪ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʫʩʧʝʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

 

ɸʢʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʡ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʦʙʰʠʨʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʵʪʘʧʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦ ʤʝʨʝ 

ʨʘʩʰʠʨʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.4: 
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ʈʠʩʫʥʦʢ 3.4 ï ʕʪʘʧʳ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʠʥʪʨʘʥʝʪʘ ï ʝʜʠʥʦʡ, 

ʚʥʫʪʨʝʥʥʝʡ (ʣʦʢʘʣʴʥʦʡ) ʩʝʪʠ ʩ ʨʘʟʚʝʨʥʫʪʳʤʠ, ʩʣʫʞʝʙʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʝʨʚʠʩʘʤʠ. 

ʕʢʩʪʨʘʥʝʪ (ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʝʪʴ, ʚʳʩʪʨʦʝʥʥʘʷ ʥʘ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʭ) ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʙʠʟʥʝʩ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʝʣʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʜʘʯ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʯʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʜʠʥʷʷ ʤʦʱʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ 

ʢʦʤʧʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʬʦʨʤʳ 

ʇʝʨʚʳʡɻʪʘʧ: ʢʦʤʧʘʥʠʷʩʦʟʜʘʝʪʥʘʙʦʨʠʥʬʦʨʤʘʮʠʦʥʥʳʭ
ʩʪʨʘʥʠʮʩʜʘʥʥʳʤʠʦ ʥʘʧʨʘʚʣʝʥʠʷʭʩʚʦʝʡʜʝʷʪʝʣʴʥʦʩʪʠ:
ʩʚʝʜʝʥʠʷʦʪʦʚʘʨʘʭʠʫʩʣʫʛʘʭ,ʢʦʥʪʘʢʪʳ. ʀʥʦʛʜʘʩʵʪʦʡ
ʩʪʨʘʥʠʮʝʡʤʦʞʝʪʙʳʪʩɹʚʷʟʘʥʘʦʧʨʝʜʝʣʝʥʥʘʷʚʥʫʪʨʝʥʥʷʷʙʘʟʘ
ʜʘʥʥʳʭʦʨʛʘʥʠʟʘʮʠʠ(ʥʘʧʨʠʤʝʨ,ʮʝʥʥʘʪʦʚʘʨʳ). ʅʘʜʘʥʥʦʤ
ʵʪʘʧʝʀʥʪʝʨʥʝʪʠʩʧʦʣʴʟʫʝʪʩʷʢʘʢʜʦʧʦʣʥʠʪʝʣʴʥʳʡʨʝʢʣʘʤʥʳʡ
ʢʘʥʘʣʠʚʝʩʴʠʥʬʦʨʤʘʮʠʦʥʥʳʡʧʦʪʦʢʷʚʣʷʝʪʩʷʠʩʭʦʜʷʱʠʤ.

ɺʪʦʨʦʡʵʪʘʧ: ʦʨʛʘʥʠʟʘʮʠʷʚʭʦʜʷʱʝʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦʧʦʪʦʢʘ,
ʢʦʪʦʨʳʡʤʦʞʝʪʩʦʜʝʨʞʘʪʴʜʘʥʥʳʝʦʩʦʩʪʦʷʥʠʠʨʳʥʢʘ,ʘʤʦʞʝʪ
ʙʳʪʬɹʦʨʤʦʡɻʢʦʥʦʤʠʯʝʩʢʦʛʦʚʟʘʠʤʦʜʝʡʩʪʚʠʷ(ʥʘʧʨʠʤʝʨ,
ʟʘʧʦʣʥʝʥʠʝʙʣʘʥʢʘʟʘʢʘʟʘʥʘʪʦʚʘʨ),ʯʪʦʦʙʝʩʧʝʯʠʪʫʚʝʣʠʯʝʥʠʝ
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦʵʬʬʝʢʪʘ. ɼʣʷʨʝʘʣʠʟʘʮʠʠʵʪʦʛʦɻʪʘʧʘ
ʥʝʦʙʭʦʜʠʤʦʧʨʝʦʜʦʣʝʪʴʙʘʨʴʝʨʙʝʟʦʧʘʩʥʦʩʪʠʠʚʳʡʪʠʥʘʫʨʦʚʝʥʴ
ʨʝʰʝʥʠʡ,ʜʦʧʫʩʢʘʶʱʠʭʚʟʘʠʤʦʜʝʡʩʪʚʠʝʚʥʝʰʥʠʭʧʦʣʴʟʦʚʘʪʝʣʝʡ
ʩʚʥʫʪʨʝʥʥʠʤʠʩʪʨʫʢʪʫʨʘʤʠʦʨʛʘʥʠʟʘʮʠʠ(ʢʘʢʩʙʘʟʘʤʠʜʘʥʥʳʭ,
ʪʘʢʠʩʧʝʨʩʦʥʘʣʦʤ).

ʊʨʝʪʠʡʵʪʘʧ: ʨʘʟʨʘʙʦʪʢʘʠʚʥʝʜʨʝʥʠʝʨʝʰʝʥʠʡ,ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ
ʧʨʦʚʝʜʝʥʠʝʯʝʨʝʟʀʥʪʝʨʥʝʪʦʪʜʝʣʴʥʳʭʵʢʦʦʤʠʯʝʩʢʠʭʦʧʝʨʘʮʠʡ:
ʦʬʦʨʤʣʝʥʠʝʟʘʢʘʟʦʚ,ʟʘʢʣʶʯʝʥʠʝʜʦʛʦʚʦʨʦʚ,ʨʘʩʯʝʪʳʩ
ʧʦʩʪʘʚʱʠʢʘʤʠʠʧʦʢʫʧʘʪʝʣʷʤʠʠʪ.ʧ. ʂʘʞʜʦʝʧʨʠʣʦʞʝʥʠʝʨʘʙʦʪʘʝʪ
ʢʘʢʘʚʪʦʥʦʤʥʘʷʩʪʨʫʢʪʫʨʘʠʠʤʝʝʪʩʦʙʩʪʚʝʥʥʳʡʠʥʪʝʨʬʝʡʩʩ
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠʨʝʩʫʨʩʘʤʠʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠʤʦʙʝʩʧʝʯʠʚʘʝʪʩʷ
ʜʘʣʴʥʝʡʰʠʡʨʦʩʪɻʬʬʝʢʪʠʚʥʦʩʪʠʜʝʷʪʝʣʴʥʦʩʪʠʚʢʫʧʝʩ
ʥʘʢʦʧʣʝʥʥʳʤʦʧʳʪʦʤʠʬʦʨʤʠʨʦʚʘʥʠʝʤʥʘʚʳʢʦʚʙʝʟʦʧʘʩʥʦʛʦ
ʚʝʜʝʥʠʷʙʠʟʥʝʩʘʚʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝʫʧʝʨʩʦʥʘʣʘ.

ʏʝʪʚʝʨʪʳʡʵʪʘʧ: ʵʪʘʧʨʝʘʣʴʥʦʡʠʥʪʝʛʨʘʮʠʠʥʘʦʩʥʦʚʝʩʢʚʦʟʥʦʡ
ʢʦʦʨʜʠʥʘʮʠʠʚʩʝʭʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʀʥʪʝʛʨʘʮʠʷʧʨʦʠʩʭʦʜʠʪʥʘ
ʦʩʥʦʚʝʝʜʠʥʦʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦʩʝʨʚʝʨʘʦʨʛʘʥʠʟʘʮʠʠ,
ʠʥʪʝʛʨʠʨʦʚʘʚʰʝʛʦʠʥʬʦʨʤʘʮʠʶʠʟʚʩʝʭʧʨʝʜʰʝʩʪʚʫʶʱʠʭʙʘʟ
ʜʘʥʥʳʭ. ʀʥʪʝʛʨʘʮʠʷʧʦʟʚʦʣʷʝʪʢʦʦʨʜʠʥʠʨʦʚʘʪʴʨʘʙʦʪʧrʦ
ʩʥʠʞʝʥʠʶʟʘʪʨʘʪʧʨʠʬʦʨʤʠʨʦʚʘʥʠʠʮʝʧʦʯʝʢʜʦʙʘʚʣʝʥʥʦʡ
ʩʪʦʠʤʦʩʪʠʠʧʦʚʳʰʝʥʠʶʵʬʬʝʢʪʠʚʥʦʩʪʠʧʨʠʦʩʫʱʝʩʪʚʣʝʥʠʠʢʘʢ
ʚʥʝʰʥʠʭ,ʪʘʢʠʚʥʫʪʨʝʥʥʠʭʦʧʝʨʘʮʠʡ.

ʇʷʪʳʡɻ ʪʘʧ: ʠʥʪʝʛʨʘʮʠʷʚʩʝʭʬʠʨʤ,ʫʯʘʩʪʚʫʶʱʠʭʚ
ʧʨʦʠʟʚʦʜʩʪʚʝʪʦʚʘʨʦʚʠʫʩʣʫʛʚʦʧʨʝʜʝʣʝʥʥʦʤʩʝʢʪʦʨʝʨʳʥʢʘ.
ʀʥʪʝʛʨʘʮʠʷʧʨʦʠʩʭʦʜʠʪʥʘ ʦʩʥʦʚʝʩʦʟʜʘʥʠʷʝʜʠʥʦʡ
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡʩʨʝʜʳʜʣʫ̫ʧʨʘʚʣʝʥʠʷʧʨʦʮʝʩʩʦʤʧʨʦʠʟʚʦʜʩʪʚʘ,
ʩʠʩʪʝʤʦʡʜʦʛʦʚʦʨʦʚʠʚʟʘʠʤʦʨʘʩʯʝʪʦʚ. ʌʦʨʤʠʨʫʝʪʩʷʝʜʠʥʦʝ
ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʵʣʝʢʪʨʦʥʥʦʛʦʨʳʥʢʘ.
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [8, c.40]. 

3.2. ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʩʦʩʪʘʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ.  

ɺ ʥʘʯʘʣʝ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ (e-commerce) ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʧʨʦʩʪʦ ʬʦʨʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʜʘʞ ʚ ʩʝʪʠ, ʙʘʟʠʨʫʶʱʫʶʩʷ ʥʘ ʤʝʪʦʜʘʭ ʠ ʩʧʦʩʦʙʘʭ ʦʙʳʯʥʦʡ 

(ʪʨʘʜʠʮʠʦʥʥʦʡ) ʢʦʤʤʝʨʮʠʠ. ʇʦ ʤʝʨʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʜʫʨʳ ʠ ʬʦʨʤʳ ʫʩʣʦʞʥʷʣʠʩʴ, ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʠʥʪʝʨʥʝʪ-ʵʢʦʥʦʤʠʢʠ, 

ʚ ʢʦʪʦʨʦʡ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʢʦʥʪʘʢʪʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʧʦʚʦʜʫ ʩʦʚʤʝʩʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʝ. ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʠʩʧʦʣʴʟʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʝ ʩʚʦʜʷʪʩʷ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʢʫʧʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʸʤʘ ʟʘʢʘʟʦʚ ʠ ʧʣʘʪʝʞʝʡ. 

çɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʙʠʟʥʝʩʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ.  

ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʜʝʣʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʬʦʨʤʝ ʤʝʞʜʫ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ, 

ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʨʥʝʪ. 

ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʘʷ ʢʦʤʤʝʨʮʠʷ. 

ʄʦʙʠʣʴʥʘʷ ʢʦʤʤʝʨʮʠʷ ï ʵʪʦ ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʙʠʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ), 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʜʝʣʦʢ. ʌʘʢʪʦʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʨʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʡ ʢʦʤʤʝʨʮʠʠ, 

ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪʘ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʥʘʣʠʯʠʝ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʫ ʢʦʥʢʨʝʪʥʳʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚè. [2, ʩ.26] 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʨʠʩʫʥʦʢ 3.5): 

 
ʈʠʩʫʥʦʢ 3.5 ï ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 

Åʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʠ ʧʣʘʪʝʞʝʡ ʩ 
ʧʦʤʦʱʴʶ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠʣʠ 
ʣʶʙʳʭ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʩʧʦʩʦʙʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ 
ʩʚʷʟʝʡ

Åʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʚ 
ʙʠʟʥʝʩʝ

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʧʨʦʮʝʩʩʘ ʙʠʟʥʝʩʘ

Åʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ, ʧʦʢʫʧʘʪʝʣʷʤ ʠ 
ʤʝʥʝʜʞʝʨʘʤ ʫʤʝʥʴʰʠʪʴ ʠʟʜʝʨʞʢʠ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 
ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʫʩʢʦʨʠʪʴ ʜʦʩʪʘʚʢʫ

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʣʫʛ

Åʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʘʚʘʪʴ ʠ ʧʦʢʫʧʘʪʴ ʪʦʚʘʨʳ, ʫʩʣʫʛʠ ʠ 
ʠʥʬʦʨʤʘʮʠʶ ʚ ʀʥʪʝʨʥʝʪʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
(ʩʦʚʝʨʰʝʥʠʝ ʩʜʝʣʦʢ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʚ ʩʫʪʢʠ) ʦʥʣʘʡʥ

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʚʨʝʤʝʥʠ

Åʦʪʢʨʳʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʀʥʪʝʨʥʝʪʘ ʜʝʣʘʝʪ ʩʨʝʜʫ 
(ʀʥʪʝʨʥʝʪ), ʚ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʜʝʣʢʠ ʚ 
ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʛʣʦʙʘʣʴʥʦʡ (ʙʝʟʛʨʘʥʠʯʥʦʡ)

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʧʨʦʩʪʨʘʥʩʪʚʘ
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ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʨʦʚʝʜʝʥʠʝ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ (ʨʠʩʫʥʦʢ 3.6): 

 

 
 

ʈʠʩʫʥʦʢ 3.6 ï ʆʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ 

 

ʇʨʠ ʵʪʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʩʪʦʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ [8, ʩ.44]: 

- ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ; 

Åʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʙʠʟʥʝʩ-ʜʦʢʫʤʝʥʪʘʤʠ (ʟʘʢʘʟʳ ʠ 

ʩʯʝʪʘ) ʤʝʞʜʫ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ ʧʨʦʜʘʚʮʘʤʠ. 

Åʆʩʥʦʚʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʦʩʪʘʚʣʷʶʪ ʩʪʘʥʜʘʨʪʳ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ISO)

Åʕʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʤʝʞʜʫ ʪʦʨʛʦʚʳʤʠ ʧʘʨʪʥʸʨʘʤʠ, ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ 

ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

(Electronic Data 

Interchange, EDI) 

Åʕʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʠʣʠ ʧʝʨʝʚʦʜ ʜʝʥʝʛ ʩ ʦʜʥʦʛʦ ʩʯʝʪʘ ʥʘ ʜʨʫʛʦʡ.

Åɺ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ  EFS ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʝʥʝʞʥʳʭ ʪʨʘʥʩʘʢʮʠʡ. 

Åʄʝʭʘʥʠʟʤ EFS ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ, 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʜʝʥʝʞʥʳʝ ʪʨʘʥʩʘʢʮʠʠ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʥʠʤʠ 

ʠʥʬʦʨʤʘʮʠʶ (ʧʨʠʤʝʨ: ʩʠʩʪʝʤʘ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠ  SWIFT)

ʕʣʝʢʪʨʦʥʥʦʝ 

ʜʚʠʞʝʥʠʝ 

ʩʨʝʜʩʪʚ 

(Electronic 

Funds Transfer, 

EFS)

Åʇʨʦʚʝʜʝʥʠʝ ʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʜʝʣʦʢ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʢʫʧʢʘ (ʧʨʦʜʘʞʘ) ʪʦʚʘʨʦʚ, ʘ 

ʪʘʢʞʝ ʠʭ ʦʧʣʘʪʘ.

Åʆʧʝʨʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʳʙʦʨ ʪʦʚʘʨʘ, 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʢʘʟʘ, ʧʨʠʸʤ ʧʣʘʪʝʞʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʘʚʢʠ.

Åʆʙʳʯʥʦ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʜʘʚʮʘʤʠ, ʘ ʦʢʘʟʳʚʘʶʱʠʤʠ ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ 

ʫʩʣʫʛʠ ʧʨʦʚʘʡʜʝʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʤʘʨʢʝʪʧʣʝʡʩʘʤʠ). 

ʕʣʝʢʪʨʦʥʥʘʷ 

ʪʦʨʛʦʚʣʷ

(e-trade)

Åɼʝʥʝʞʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʵʤʠʪʝʥʪʘ ʧʝʨʝʜ ʜʦʚʝʨʠʪʝʣʝʤ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʚʠʜʝ. 

Åʕʣʝʢʪʨʦʥʥʳʝ ʜʝʥʴʛʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʣʘʪʝʞʘ ʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚʦʤ ʵʤʠʪʝʥʪʘ. 

Åʇʨʝʠʤʫʱʝʩʪʚʦ ïʩʢʦʨʦʩʪʴ  ʙʝʟʥʘʣʠʯʥʳʭ ʨʘʩʯʸʪʦʚ,  ʥʝʜʦʩʪʘʪʦʢ ï

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʦʰʝʣʴʢʠ)

ʕʣʝʢʪʨʦʥʥʳʝ 

ʜʝʥʴʛʠ(e-cash)

Åʂʦʤʧʣʝʢʩ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʘʥʘʣʠʟʦʤ ʨʳʥʢʘ 

ʠ ʧʨʦʜʚʠʞʝʥʠʝʤ ʪʦʚʘʨʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

Åʆʙʳʯʥʦ ʩ ʥʠʤ ʩʚʷʟʳʚʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʚ ʩʝʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʩʘʡʪʳ, ʙʣʦʛʠ, ʨʝʢʣʘʤʘ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ 

ʨʘʟʤʝʱʝʥʥʳʤ ʢʦʥʪʝʥʪʦʤ (ʚʝʙ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʝʙ-ʜʠʟʘʡʥ, ʚʝʙ-

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʚʝʙ-ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ)

ʕʣʝʢʪʨʦʥʥʳʡ 

ʤʘʨʢʝʪʠʥʛ 

(e-marketing)

Åɼʝʥʝʞʥʳʝ ʧʝʨʝʚʦʜʳ, ʦʧʣʘʪʫ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʨʦʚʝʨʢʫ ʦʩʪʘʪʢʦʚ ʥʘ 

ʙʘʥʢʦʚʩʢʠʭ ʩʯʝʪʘʭ ʠ ʧʣʘʩʪʠʢʦʚʳʭ ʢʘʨʪʘʭ ʠ ʜʨ. 

Åʅʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʨʘʙʦʪʘʶʪ ʤʥʦʛʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʘʥʢʠʥʛʘ ʠ ʦʥʣʘʡʥʦʚʳʝ 

ʙʠʨʞʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ 

ʙʘʥʢʠʥʛ
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- ʦʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʩʝʨʚʠʩʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʚʦʡ ʠ 

ʬʘʢʩʠʤʠʣʴʥʦʡ ʩʚʷʟʠ, ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

- ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ; 

- ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʩʣʫʞʙʳ ʢʘʪʘʣʦʛʦʚ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʩʢʠ 

ʦʙʲʷʚʣʝʥʠʡ; 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (CMS); 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ (CRM); 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ; 

- web-ʩʘʡʪʳ ʠ ʧʦʨʪʘʣʳ; 

- ʥʦʚʦʩʪʥʳʝ ʩʣʫʞʙʳ; 

- IP-ʪʝʣʝʬʦʥʠʷ; 

- ʩʣʫʞʙʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ; 

- ʧʦʜʜʝʨʞʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʙʣʘʥʢʦʚ; 

- ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʜʧʠʩʠ ʠ ʮʠʬʨʦʚʳʝ ʩʝʨʪʠʬʠʢʘʪʳ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ; 

- ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ ʙʝʟʦʧʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (SSL, TLS); 

- ʧʨʦʪʦʢʦʣʳ ʟʘʱʠʱʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʥʝʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ (SET, 3-D 

Secure); 

- ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʧʦ IP-ʩʝʪʷʤ (IPsec); 

- ʧʨʦʪʦʢʦʣ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ (SSH); 

- ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ (VPN); 

- ʧʨʦʪʦʢʦʣ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (WAP); 

- ʪʦʨʛʦʚʳʝ ʨʦʙʦʪʳ ʠ ʘʛʝʥʪʳ; 

- ʙʠʨʞʝʚʳʝ ʢʣʠʝʥʪʳ ʠ ʙʠʨʞʝʚʘʷ ʘʥʘʣʠʪʠʢʘ; 

- ʩʠʩʪʝʤʳ ʢʣʠʝʥʪ-ʙʘʥʢ; 

- ʦʧʝʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʨʚʠʩʳ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʙʠʟʥʝʩʘ, 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʦʪʦʨʦʛʦ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʚ ʧʦʜʘʚʣʷʶʱʝʡ ʜʦʣʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʠʣʠ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʠʟʥʝʩʘ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʪ ʨʘʟʚʠʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʟʘ ʩʯʝʪ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ DataInsight (ʨʠʩʫʥʦʢ 3.7), ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʨʦʩʪ ʦʙʲʝʤʦʚ ʨʦʟʥʠʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʳ 

ʩ ʢʣʠʝʥʪʘʤʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʠʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 3.7 ï ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʈʦʩʩʠʠ 

 

ɼʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʭʘʨʘʢʪʝʨʥʳ: 

ü ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ; 

ü ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ; 

ü ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʙʦʛʘʪʩʪʚʦ; 

ü ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ; 

ü ʧʨʠʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʪʘʢʞʝ ʢʘʢ ʠ ʢʣʘʩʩʠʯʝʩʢʘʷ (ʦʬʣʘʡʥ) ʢʦʤʤʝʨʮʠʷ, ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʝʩʴ ʩʧʝʢʪʨ ʪʦʨʛʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, çʚ ʪʦʤ ʯʠʩʣʝ: 

- ʟʘʢʣʶʯʝʥʠʝ ʩʜʝʣʦʢ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ; 

- ʧʨʝʜʧʨʦʜʘʞʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʦʢʫʧʘʪʝʣʝʡ, ʚ ʪ.ʯ. ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʜʦʛʦʚʦʨʥʫʶ 

ʨʘʙʦʪʫ; 

- ʧʦʩʪʧʨʦʜʘʞʥʳʡ ʩʝʨʚʠʩ, ʚ ʪ.ʯ. ʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʦʥʩʫʣʴʪʘʮʠʠè [2, ʩ.29]. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʥʳ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʝʡ (ʪʘʙʣʠʮʘ 3.1): 

 

ʊʘʙʣʠʮʘ 3.1 ï ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ  

ʅʘʟʚʘʥʠʝ ʆʬʠʮʠʘʣʴʥʳʡ 

ʩʘʡʪ, ʛʦʜ ʩʦʟʜʘʥʠʷ 
ʎʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʫʢʘʟʘʥʳ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ) 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ 

ʫʯʘʩʪʥʠʢʦʚ 

ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ 

(ʅɸʋʕʊ) 

2003 
(https://nauet.ru)  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ 
ʆʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʳʨʘʙʦʪʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠ 

ʩʦʜʝʡʩʪʚʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 
ʉʦʜʝʡʩʪʚʠʝ ʚʳʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʧʨʘʚʠʣ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʘ, ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʩʪʥʠʢʦʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ 
ʈʦʩʩʠʡʩʢʘʷ 

ʘʩʩʦʮʠʘʮʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ 

2006 
(https://raec.ru/) 

ʆʙʲʝʜʠʥʝʥʠʝ 150 ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʨʥʝʪ-

ʦʪʨʘʩʣʠ ʚ ʈʌ. ɸʚʪʦʨʠʪʝʪʥʘʷ ʦʪʨʘʩʣʝʚʘʷ ʘʩʩʦʮʠʘʮʠʷ, 

ʟʘʥʠʤʘʶʱʘʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʦʪʨʘʩʣʠ, 

https://nauet.ru/
https://raec.ru/
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ʢʦʤʤʫʥʠʢʘʮʠʡ 

(ʈɸʕʂ) 
ʘʥʘʣʠʪʠʢʦʡ ʦʪʨʘʩʣʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʚʝʜʝʥʠʝʤ 

ʤʝʨʦʧʨʠʷʪʠʡ (15 ʚ ʛʦʜ) ʠ ʦʢʘʟʘʥʠʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʘʤ 

(ʦʢʦʣʦ ʧʘʨʪʥʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ 100 ʚ ʛʦʜ). 
ɸʩʩʦʮʠʘʮʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʦʨʛʦʚʳʭ 

ʧʣʦʱʘʜʦʢ 

(ɸʕʊʇ) 

2007 
(https://aetp.ru/) 

ʆʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʣʝʛʯʝʥʠʝ ʫʯʘʩʪʥʠʢʘʤ ʘʩʩʦʮʠʘʮʠʠ ʧʦʠʩʢʘ 

ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʫʯʘʩʪʠʷ ʚ ʪʦʨʛʘʭ ʠ ʢʦʥʢʫʨʩʘʭ.  

ɸʩʩʦʮʠʘʮʠʷ 

ʫʯʘʩʪʥʠʢʦʚ 

ʨʳʥʢʘ 

ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʝʥʝʛ ʠ 

ʜʝʥʝʞʥʳʭ 

ʧʝʨʝʚʦʜʦʚ (ɸʕɼ) 

2009 
(https://npaed.ru/)  

ʉʪʘʨʝʡʰʘʷ ʦʪʨʘʩʣʝʚʘʷ ʧʣʘʪʝʞʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʈʦʩʩʠʠ. 
ʅʘ ʫʯʘʩʪʥʠʢʦʚ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ 80% ʦʪʨʘʩʣʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʝʥʝʛ.  
ʎʝʣʴ ʩʦʟʜʘʥʠʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʯʝʨʝʟ ʨʘʟʚʠʪʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʳʥʢʘ ʠ ʚʳʨʘʙʦʪʢʫ ʧʨʠʥʮʠʧʦʚ ʣʫʯʰʝʡ 

ʜʝʣʦʚʦʡ ʧʨʘʢʪʠʢʠ. ʊʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʫʩʣʫʛʠ 

ʚ ʦʙʣʘʩʪʠ ʬʠʥʪʝʭʘ. 
ɸʩʩʦʮʠʘʮʠʷ 

ʢʦʤʧʘʥʠʡ 

ʠʥʪʝʨʥʝʪ-

ʪʦʨʛʦʚʣʠ 

(ɸʂʀʊ) 

2012 
(https://akit.ru) 

ʆʙʲʝʜʠʥʷʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʘʩʣʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʪʩʷ 70% ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ. 
ʆʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ: 
- ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ; 
- ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʩʝʨʚʠʩʘ ʜʣʷ ʢʣʠʝʥʪʦʚ; 
- ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ çʩʝʨʦʛʦè ʨʳʥʢʘ. 

3.3. ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʚʘʨʠʘʥʪʦʚ ʠ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʙʠʟʥʝʩʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ (ʨʠʩʫʥʦʢ 3.8 ʠ ʪʘʙʣʠʮʘ 3.2): 
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ʊʘʙʣʠʮʘ 3.2 ï ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [6] 

 ɹʠʟʥʝʩ 

ɺ 

ʇʦʪʨʝʙʠʪʝʣʴ 

ʉ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

G 

ɹʠʟʥʝʩ 

ɺ 

ɺ2ɺ 

ʊʦʨʛʦʚʳʝ ʩʜʝʣʢʠ 

(ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʥʳʝ 

ʩʠʩʪʝʤʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʨʞʠ, 

ʠʥʪʝʨʥʝʪ-ʩʪʨʘʭʦʚʘʥʠʝ, 

ʠʥʪʝʨʥʝʪ-ʪʨʝʡʜʠʥʛ ʠ ʪ.ʜ.) 

ɺ2ʉ 

ʈʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ 

(ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʛʘʟʠʥʳ ʠ 

ʚʠʪʨʠʥʳ, ʤʘʨʢʝʪʧʣʝʡʩʳ, 

ʠʥʪʝʨʥʝʪ-ʩʪʨʘʭʦʚʘʥʠʝ, 

ʚʠʨʘʣʴʥʳʡ ʤʘʨʢʝʪʠʥʛ) 

B2G 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʟʘʢʫʧʢʠ 

(ʫʯʘʩʪʠʝ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʦʨʛʘʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʥʘʣʦʛʦʚʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ, 

ʪʘʤʦʞʝʥʥʦʡ ʠ ʠʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ) 

ʇʦʪʨʝʙʠʪʝʣʴ 

ʉ 

ʉ2ɺ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʮʝʥ 

(ʫʯʘʩʪʠʝ ʚ ʦʧʨʦʩʘʭ, ʫʯʘʩʪʠʝ ʚ 

ʧʘʨʪʥʝʨʩʢʠʭ ʠ ʩʧʦʥʩʦʨʩʢʠʭ 

ʧʨʦʛʨʘʤʤʘʭ  ʠ ʪ.ʜ.) 

ʉ2ʉ 

ʈʳʥʢʠ ʘʫʢʮʠʦʥʦʚ 

(ʜʦʩʢʠ ʦʙʲʷʚʣʝʥʠʡ, 

ʠʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʳ, 

ʩʠʩʪʝʤʳ ʈ2ʈ) 

ʉ2G 

ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ 

(ʫʧʣʘʪʘ ʥʘʣʦʛʦʚ, ʩʙʦʨʦʚ, 

ʰʪʨʘʬʦʚ; ʚʳʙʦʨʳ, ʫʯʘʩʪʠʝ 

ʚ ʦʧʨʦʩʘʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʙʨʘʱʝʥʠʡ ʠ ʟʘʧʨʦʩʦʚ) 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

G 

G2B 

ʕʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

(ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʦʩʟʘʢʘʟʦʚ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʪʝʥʜʝʨʳ, ʶʨʠʜʠʯʝʩʢʠʝ, 

ʩʧʨʘʚʦʯʥʳʝ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ) 

G2ʉ 

ʕʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

(ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʠʩʪʝʤʳ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʘʚʦʚʳʝ, 

ʩʧʨʘʚʦʯʥʳʝ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ) 

G2G 

ʕʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

(ʚʳʙʦʨʳ, ʩʠʩʪʝʤʘ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ) 

 

ʄʦʜʝʣʴ B2C (Business to Consumer, ɹʠʟʥʝʩ ï ʇʦʪʨʝʙʠʪʝʣʴ) ï ʵʪʦ ʚʠʜ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʜʝʣʦʢ ʤʝʞʜʫ ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ.  

ɺʩʝ ʚʘʨʠʘʥʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʚʳʙʠʨʘʪʴ ʠ ʦʧʣʘʯʠʚʘʪʴ ʪʦʚʘʨʳ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʨʦʜʘʚʮʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʘʚʮʳ ʩʦʢʨʘʱʘʶʪ ʪʦʚʘʨʥʳʝ ʟʘʧʘʩʳ ʠ ʫʩʢʦʨʷʶʪ ʦʙʦʨʦʪ, ʫʭʦʜʷ 

ʦʪ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʦʨʛʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʧʦʣʫʯʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʘʣʠʟʘʮʠʠ ɺ2ʉ-ʤʦʜʝʣʠ 

(ʨʠʩʫʥʦʢ 3.9): 
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ʈʠʩʫʥʦʢ 3.9 ï ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ɺ2ʉ ʤʦʜʝʣʠ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ɺ2ʉ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʘʢ: 

- ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ; 

- ʵʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ, ʨʝʢʣʘʤʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ; 

- ʩʬʝʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ; 

- ʵʣʝʢʪʨʦʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ; 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, 

ʜʣʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʢʦʪʦʨʦʡ ʚʘʞʥʝʡʰʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʩʪʘʣʠ ʤʠʥʠʤʠʟʘʮʠʷ ʯʠʩʣʘ 

ʧʦʩʨʝʜʥʠʢʦʚ ʚ ʪʦʨʛʦʚʦʤ ʧʨʦʮʝʩʩʝ ʠ ʢʦʥʮʝʧʮʠʷ ʧʨʷʤʳʭ ʧʨʦʜʘʞ.  

ʅʘ ʨʠʩʫʥʢʝ 3.10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ: 

Åʩʘʤʳʡ ʥʝʜʦʨʦʛʦʡ ʠ ʥʝʩʣʦʞʥʳʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ;

Åʬʫʥʢʮʠʷ ʢʘʪʘʣʦʛʘ ʧʨʦʜʫʢʮʠʠ;

Åʫʩʣʫʛʠ ʚʢʣʶʯʘʶʪ ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʘ ʥʘ ʪʦʚʘʨ ʠ ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʸʪʘ;

Åʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʥʝʜʞʝʨʦʤ ʧʦ ʧʨʦʜʘʞʘʤ, 
ʧʦʵʪʦʤʫ ʩʥʠʞʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʥʝʪ;

Åʥʝʪ ʙʵʢ-ʦʬʠʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʥʦ ʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʳʡ 
ʙʠʟʥʝʩ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ.

Web-ʚʠʪʨʠʥʳ

Åʇʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʚʠʪʨʠʥʦʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:

Åʜʠʥʘʤʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʪʘʣʦʛʘ ʧʨʦʜʫʢʮʠʠ;

Åʢʣʠʝʥʪʩʢʠʡ ʩʝʨʚʠʩ (ʨʝʛʠʩʪʨʘʮʠʷ,  ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʨʟʠʥʘ ʠ ʪ.ʜ.)

Åʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʣʘʪʝʞʝʡ;

Åʛʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ;

Åʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ  ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 
ʠʥʬʦʨʤʘʮʠʠ.

ʀʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʳ

Åʇʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ, ʢʦʪʦʨʳʡ 
ʧʨʦʜʘʝʪ ʥʝ ʩʚʦʠ ʪʦʚʘʨʳ, ʘ ʪʦʚʘʨʳ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʠʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʦʚ (ʥʘʧʨʠʤʝʨ, ʗʥʜʝʢʩ.ʄʘʨʢʝʪ).

Åɸʛʨʝʛʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʧʦ ʤʦʜʝʣʠ ʉʈʉ (Cost per Click, ʇʣʘʪʘ ʟʘ 
ʧʝʨʝʭʦʜ / ʢʣʠʢ): ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʧʫʙʣʠʢʫʝʪ ʥʘ ʩʝʨʚʠʩʝ ʩʚʦʠ 
ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩʦ ʩʩʳʣʢʘʤʠ, ʧʦʢʫʧʘʪʝʣʠ ʧʝʨʝʭʦʜʷʪ ʥʘ 
ʩʘʡʪ ʤʘʛʘʟʠʥʘ ʧʦ ʩʩʳʣʢʝ ʜʣʷ ʟʘʢʘʟʘ ʪʦʚʘʨʘ, ʘ ʚʣʘʜʝʣʝʮ ʠʥʪʝʨʥʝʪ-
ʤʘʛʘʟʠʥʘ ʦʧʣʘʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʧʦʢʫʧʘʪʝʣʝʡ ʥʘ ʩʚʦʡ ʩʘʡʪ ʧʦ 
ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʘʨʠʬʫ.

ɺ2ʉ-ʘʛʨʝʛʘʪʦʨʳ 

Åʉʦʮʩʝʪʠ ʠ ʤʝʩʩʝʥʜʞʝʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ:

Åʢʘʢ ʢʘʥʘʣ ʜʣʷ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ;

Åʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʚ ʩʦʮʩʝʪʷʭ ʛʨʫʧʧ / ʩʪʨʘʥʠʮ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ "ʩʚʦʝʡ" 
ʘʫʜʠʪʦʨʠʠ ʠ ʧʦʠʩʢ "ʩʚʦʠʭ" ʢʣʠʝʥʪʦʚ;

Åʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʠ ʩʪʨʠʤʠʥʛʘ.

Åɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʠʣʠʡ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʯʝʪʯʠʢʠ ʩʪʘʪʠʩʪʠʢʠ ʧʦʩʝʱʝʥʠʡ 
(ʥʘʧʨʠʤʝʨ, ʗʥʜʝʢʩ.ʄʝʪʨʠʢʠ)

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 
ʠ ʤʝʩʩʝʥʜʞʝʨʳ
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ʈʠʩʫʥʦʢ 3.10 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ [2, ʩ.73] 

 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ DataInsight6, ʢʦʣʠʯʝʩʪʚʦ ʦʥʣʘʡʥ-ʟʘʢʘʟʦʚ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʟʘ 2021 ʛʦʜ ʩʦʩʪʘʚʠʣʦ 1,7 ʤʣʨʜ ʟʘʢʘʟʦʚ (ʨʦʩʪ +104% ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 2020 ʛʦʜʫ), ʘ ʦʙʲʸʤ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ ʜʦʩʪʠʛ 4,1 ʪʨʣʥ. ʨʫʙʣʝʡ (ʨʦʩʪ +52% ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 2020 ʛʦʜʫ). 

ʂʦʣʠʯʝʩʪʚʦ ʦʥʣʘʡʥ-ʟʘʢʘʟʦʚ ʚʳʨʦʩʣʦ ʚ 2021 ʛ. ʧʦʯʪʠ ʥʘ 900 ʤʣʥ, ʥʦ 86% ʵʪʦʛʦ ʧʨʠʨʦʩʪʘ 

ʧʦʣʫʯʠʣʠ ʜʚʘ ʢʨʫʧʥʝʡʰʠʭ ʤʘʨʢʝʪʧʣʝʡʩʘ (Wildberries ʠ Ozon) ʠ ʩʝʨʚʠʩʳ eGrocery (ʠʥʪʝʨʥʝʪ-

ʪʦʨʛʦʚʣʷ ʙʘʢʘʣʝʝʡ). 

ʈʦʩʪ ʦʙʲʝʤʘ ʨʳʥʢʘ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ (+1,4 ʪʨʣʥ. ʨʫʙ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ.) 

ʨʘʩʧʨʝʜʝʣʝʥ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ: ʧʨʦʜʘʞʠ ʢʘʪʝʛʦʨʠʡʥʳʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʪʦʞʝ ʨʦʩʣʠ (ʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʥʬʣʷʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʩʨʝʜʥʝʛʦ ʯʝʢʘ). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʦʩʥʦʚʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʨʦʩʪʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ ʚ 2022 ʛʦʜʫ ʷʚʣʷʶʪʩʷ: 

ü ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʮʝʥ ʚ ʦʬʬʣʘʡʥʝ, ʯʪʦ ʜʝʣʘʝʪ ʚʝʩʦʤʝʝ ʬʘʢʪʦʨ ʫʜʦʙʩʪʚʘ 

ʧʦʠʩʢʘ ʠ ʩʨʘʚʥʝʥʠʷ ʚ ʦʥʣʘʡʥʝ; 

ü ʫʩʢʦʨʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʦʬʬʣʘʡʥʦʚʦʛʦ ʨʠʪʝʡʣʘ (ʩʥʠʞʝʥʠʝ ʪʨʘʬʠʢʘ ʚ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ, 

ʟʘʢʨʳʪʠʝ ʤʘʛʘʟʠʥʦʚ, ʜʦʨʦʛʦʚʠʟʥʘ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʣʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ); 

ü ʜʣʷ ʤʘʨʢʝʪʧʣʝʡʩʦʚ ʦʩʥʦʚʥʳʤ ʜʨʘʡʚʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʭʦʜ ʥʦʚʳʭ ʙʨʝʥʜʦʚ ʠ ʠʤʧʦʨʪʝʨʦʚ 

ï ʜʣʷ ʢʦʪʦʨʳʭ ʤʘʨʢʝʪʧʣʝʡʩʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʦʯʝʚʠʜʥʳʤ ʧʫʪʝʤ ʚʳʭʦʜʘ ʥʘ ʢʦʥʝʯʥʳʭ 

ʧʦʢʫʧʘʪʝʣʝʡ. 

ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʣʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ (ʪʘʙʣʠʮʘ 3.3):7 

                                           
6 ʄʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ çʈʦʩʩʠʡʩʢʠʡ eCommerce ʤʝʞʜʫ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 2022è - [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://datainsight.ru/Ecommerce_in_Russia_between_spring_and_summer_2022 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 15.09.2022) 
7 ʈʝʡʪʠʥʛ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʊʦʧ-100 2021 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://datainsight.ru/winners-top100-2022 

https://datainsight.ru/Ecommerce_in_Russia_between_spring_and_summer_2022
https://datainsight.ru/winners-top100-2022
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ʊʘʙʣʠʮʘ 3.3 ï ʃʠʜʝʨʳ ʨʦʩʩʠʡʩʢʦʛʦ ʦʥʣʘʡʥ ʨʠʪʝʡʣʘ ʧʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ  

 
 

ʉʘʤʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʦʜʝʣʷʤʠ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ 

ʜʚʝ (ʨʠʩʫʥʦʢ 3.11), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʠ ʙʳʩʪʨʫʶ 

ʜʦʩʪʘʚʢʫ. 

 

 
ʈʠʩʫʥʦʢ 3.11 ï ʆʩʥʦʚʥʳʝ ʨʘʩʪʫʱʠʝ ʤʦʜʝʣʠ ʚ ʩʬʝʨʝ ʦʥʣʘʡʥ ʨʠʪʝʡʣʘ8 

 

ʄʦʜʝʣʴ B2B (Business to Business, ɹʠʟʥʝʩ ï ɹʠʟʥʝʩ) ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʜʝʣʦʢ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ). ʊʝʭʥʠʯʝʩʢʠ 

ʪʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʢʨʳʪʳʭ 

ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʘʚʠʣ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʦ ʠ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʨʦʮʝʩʩ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ʂ ʩʜʝʣʢʘʤ çB2Bè ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʦʨʛʘʥʠʟʘʮʠʶ ʦʧʪʦʚʳʭ ʧʦʩʪʘʚʦʢ 

ʪʦʚʘʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʟʘʢʘʟʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

                                           
8 ʊʘʤ ʞʝ 
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çʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʠʪʩʷ ʢʨʫʧʥʦʦʧʪʦʚʘʷ ʠ ʤʝʣʢʦʦʧʪʦʚʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ 

ʤʝʞʜʫ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ï ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʆʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʛʜʘ ʜʚʘ ʠʣʠ 

ʙʦʣʝʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʜʝʣʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ 

ʩʠʩʪʝʤ ɺ2ɺ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʀʂʀʉ), 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʨʘʙʦʪʦʡ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʙʳʯʥʦ ʧʦʢʫʧʘʪʝʣʴ ʠ ʧʨʦʜʘʚʝʮ ʭʦʨʦʰʦ ʟʥʘʶʪ ʜʨʫʛ 

ʜʨʫʛʘ, ʩʜʝʣʢʠ ʩʦʚʝʨʰʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʩʫʤʤʳ. 

ʂ ʦʩʥʦʚʥʳʤ ɺ2ɺ-ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ: 

1) ʩʠʩʪʝʤʘ ʩʥʘʙʞʝʥʠʷ (e-procurement), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ (ʄʊʉ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ ʩʚʦʝʛʦ ʩʘʡʪʘ. ʅʘ ʩʘʡʪʝ 

ʨʘʟʤʝʱʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʫʜʘ ʞʝ ʧʦʩʪʘʚʱʠʢʠ ʥʘʧʨʘʚʣʷʶʪ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʟʘʪʝʤ ʦʨʛʘʥʠʟʫʶʪʩʷ ʢʦʥʢʫʨʩʳ, ʘʫʢʮʠʦʥʳ, ʪʝʥʜʝʨʳ; 

2) ʩʠʩʪʝʤʘ ʩʙʳʪʘ (e-distribution ) ï ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʘʡʪʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʜʣʷ ʦʧʪʦʚʳʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʘʛʝʥʪʦʚ, ʜʠʣʝʨʦʚ. 

ʇʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʷʤ ʨʘʟʤʝʱʘʪʴ ʟʘʢʘʟʳ ʥʘ ʪʨʝʙʫʝʤʫʶ ʧʨʦʜʫʢʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ ʥʘ ʩʘʡʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʢʣʶʯʘʪʴ ʩʜʝʣʢʠ, ʧʨʦʚʦʜʠʪʴ ʧʣʘʪʝʞʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʦʩʪʘʚʢʘʤʠ; 

3) ʵʣʝʢʪʨʦʥʥʳʝ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ (e-marketplace), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʫʙʣʠʯʥʳʤʠ ʠʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʛʨʫʧʧʳ ʧʦʢʫʧʘʪʝʣʝʡ. ʀʥʪʝʛʨʘʮʠʷ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ERP-ʩʠʩʪʝʤ) ʩ ʩʠʩʪʝʤʘʤʠ ʤʦʜʝʣʠ ɺ2ɺ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʚʷʟʘʪʴ ʚʩʝ ʟʚʝʥʴʷ 

ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ï ʘʥʘʣʠʟ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʙʫʭʛʘʣʪʝʨʠʶ, 

ʬʠʥʘʥʩʳ, ʩʢʣʘʜʩʢʦʡ ʫʯʸʪ, ʩʙʳʪ, ʩʥʘʙʞʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʫè. [2, ʩ.60] 

çʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʦʜʝʣʝʡ ɺ2ɺ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʷʚʣʷʶʪʩʷ: 

- ʥʘʭʦʞʜʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʀʥʪʝʨʥʝʪ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʦʩʪʘʚʱʠʢʘʤ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʮʝʥʘʤʠ; 

- ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʩʙʳʪʘ, ʨʳʥʦʯʥʳʭ 

ʥʠʰ; 

- ʥʘʣʠʯʠʝ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪ-ʨʳʥʢʫ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠ 

ʩʨʝʜʥʝʛʦ, ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ; 

- ʫʤʝʥʴʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʨʘʥʟʘʢʮʠʡ; 

- ʩʦʢʨʘʱʝʥʠʝ ʮʝʧʦʯʢʠ ʧʦʩʨʝʜʥʠʢʦʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʦ-ʩʝʨʚʠʩʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘ ʩʯʝʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩ ʀʥʪʝʨʥʝʪ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʯʝʨʝʟ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʧʣʦʱʘʜʢʠ (ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʨʞʠ, ʤʘʨʢʝʪʧʣʝʡʩʳ, ʘʛʨʝʛʘʪʦʨʳ ʠ ʜʨ.)è [6]. 

ɸʥʘʣʠʟ ɺ2ɺ-ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ, ʚʧʦʣʥʝ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʙʠʟʥʝʩ-ʩʭʝʤ [8, ʩ.77]: 

1) ʵʣʝʢʪʨʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʛʦʚʣʝʡ: ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʪʘʣʦʛʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʦʠʩʢʘ ʚʩʪʨʝʯʥʳʭ ʟʘʷʚʦʢ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʥʜʝʨʳ; 

2) ʵʣʝʢʪʨʦʥʥʳʝ ʘʫʢʮʠʦʥʳ; 

3) ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʨʞʠ; 
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4) web-ʧʦʨʪʘʣʳ: ʢʦʨʧʦʨʘʪʠʚʥʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʢʦʤʤʝʨʯʝʩʢʠʡ, ʧʝʨʩʦʥʘʣʴʥʳʡ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʵʪʠ ʨʝʰʝʥʠʷ ʧʦʜʨʦʙʥʝʝ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʛʦʚʣʝʡ, ʚʢʣʶʯʘʶʱʝʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʪʘʣʦʛʠ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʠʩʢʘ ʚʩʪʨʝʯʥʳʭ ʟʘʷʚʦʢ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʥʜʝʨʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʢʘʢ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ. 

 
 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʩʝʛʤʝʥʪʝ ʠʥʪʝʨʥʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝʨʦʚ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ çʈʦʩʊʝʥʜʝʨè (ʨʠʩʫʥʦʢ 3.12) 

ʨʘʙʦʪʘʝʪ ʢʘʢ ʘʛʨʝʛʘʪʦʨ ʚʩʝʭ ʧʨʦʚʦʜʠʤʳʭ ʪʝʥʜʝʨʦʚ. 

Åʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʪʨʘʩʣʷʭ ʩ ʩʠʣʴʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʧʨʦʜʘʚʮʦʚ ʠ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʯʘʩʪʦ ʧʨʦʚʦʜʷʱʠʭ ʩʜʝʣʢʠ ʩ ʥʝʜʦʨʦʛʠʤʠ ʪʦʚʘʨʘʤʠ;

Åʥʘ ʨʳʥʢʘʭ ʩ ʨʝʜʢʦ ʤʝʥʷʶʱʠʤʠʩʷ ʮʝʥʘʤʠ ʠ ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʤ 

ʩʧʨʦʩʦʤ;

Åʦʩʥʦʚʥʘʷ ʜʦʣʷ ʪʦʨʛʦʚʳʭ ʩʜʝʣʦʢ ʩ ʠʟʚʝʩʪʥʳʤʠ ʙʨʝʥʜʘʤʠ;

Åʮʝʥʳ ʦʙʳʯʥʦ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʩʪʘʚʱʠʢʘʤʠ

Åɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʪʘʣʦʛʘ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʥʝʛʦ (ʦʧʣʘʪʠʪʴ) ʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ.

Åɼʣʷ  ʢʘʪʘʣʦʛʦʚ ʭʘʨʘʢʪʝʨʥʳ: ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʩʪʘʚʱʠʢʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʳ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʙʣʘʛʦʜʘʨʷ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʝ.

ʕʣʝʢʪʨʦʥʥʳʝ 
ʢʘʪʘʣʦʛʠ

Åʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʭʝʤʳ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʠʩʪʨʠʙʴʶʪʦʨʘ;

Åʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʠʩʢ ʧʦʩʪʘʚʱʠʢʦʤ ʟʘʷʚʦʢ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠʣʠ ʪʦʚʘʨʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʝʥʘʤ;

Åʟʘ ʢʘʞʜʦʛʦ ʥʘʡʜʝʥʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʧʦʩʨʝʜʥʠʢ ʧʦʣʫʯʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʫʤʤʫ.

ʕʣʝʢʪʨʦʥʥʳʝ 
ʩʨʝʜʩʪʚʘ 
ʧʦʠʩʢʘ 
ʚʩʪʨʝʯʥʳʭ 
ʟʘʷʚʦʢ

Åʇʨʠʯʠʥʳ ʧʦʧʫʣʷʨʥʦʩʪʠ: ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʦʨʛʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʧʨʘʚʘʭ 

ʩʚʦʙʦʜʥʦʡ ʠ ʯʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʥʘ 

ʦʙʦʶʜʦʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʣʝʛʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʧʣʘʥʝ ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʜʫʨʝ.

Åʊʝʭʥʦʣʦʛʠʷ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʳʙʦʨʘ ʧʦʙʝʜʠʪʝʣʷ ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʥʜʝʨʥʳʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ.

Åʆʨʛʘʥʠʟʘʪʦʨʘʤ ʪʝʥʜʝʨʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʚʦʙʦʜʘ ʚ ʚʳʙʦʨʝ ʧʨʘʚʠʣ 

ʧʨʦʚʝʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʵʪʠ ʚʦʧʨʦʩʳ ʥʝ ʨʝʛʫʣʠʨʫʝʪ.

ʕʣʝʢʪʨʦʥʥʳʝ 
ʪʝʥʜʝʨʳ
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ʈʠʩʫʥʦʢ 3.12 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʢʦʤʧʘʥʠʠ çʈʦʩʊʝʥʜʝʨè 

 

ʅʘ ʜʘʥʥʦʤ ʩʘʡʪʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʚʩʝ ʦʙʲʷʚʣʝʥʥʳʝ 

ʪʝʥʜʝʨʳ, ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠ ʠʥʪʫʠʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦʠʩʢ ʧʦ ʦʪʨʘʩʣʷʤ ʠ ʩʬʝʨʘʤ, ʧʦ ʚʠʜʘʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.13): 

 
ʈʠʩʫʥʦʢ 3.13 ï ʊʝʥʜʝʨʳ ʧʦ ʦʪʨʘʩʣʷʤ ʠ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʕʣʝʢʪʨʦʥʥʳʝ ʘʫʢʮʠʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

- ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʩʜʝʣʢʠ ï ʮʝʥʘ; 

- ʦʙʲʝʢʪʦʤ ʪʦʨʛʦʚʣʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʠʣʠ ʩʢʦʨʦʧʦʨʪʷʱʠʝʩʷ ʪʦʚʘʨʳ; 

- ʧʨʦʜʘʚʮʳ, ʠ ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʥʳ 

ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʘʫʢʮʠʦʥ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʦʨʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʩʜʝʣʢʘ ʢʫʧʣʠ-

ʧʨʦʜʘʞʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʪʝʥʜʝʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ 

ʘʫʢʮʠʦʥʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʮʝʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʣʦʞʝʥʠʡ 

ʢʦʥʢʫʨʝʥʪʦʚ.  

ʌʫʥʢʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʘʫʢʮʠʦʥʦʚ ʚ ʮʝʣʦʤ ʩʭʦʞʠ ʩ ʦʙʳʯʥʳʤʠ ʘʫʢʮʠʦʥʘʤʠ, ʥʦ ʠʤʝʶʪ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʩʚʦʠʭ ʬʫʥʢʮʠʷʭ, ʫʯʠʪʳʚʘʷ ʠʩʧʦʣʴʟʫʝʤʫʶ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ: 

V ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʢ ʫʩʣʫʛʘʤ ʫʯʘʩʪʥʠʢʦʚ ʮʠʬʨʦʚʦʡ ʪʦʨʛʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ; 

V ʚʳʧʦʣʥʝʥʠʝ ʨʦʣʠ ʛʘʨʘʥʪʦʚ ʫʩʣʦʚʠʡ ʟʘʢʣʶʯʝʥʠʷ ʩʜʝʣʦʢ; 

V ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʬʦʨʤʣʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ; 

V ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʩʪʘʚʱʠʢʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ; 

V ʦʙʝʩʧʝʯʝʥʠʝ çʤʝʩʪʦʤè, ʥʘ ʢʦʪʦʨʦʤ ʪʝ ʩʤʦʛʫʪ ʨʘʩʧʨʦʜʘʪʴ ʠʟʙʳʪʦʯʥʳʝ ʪʦʚʘʨʥʳʝ 

ʟʘʧʘʩʳ; 

V ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʪʦʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ.  

ʂʦʤʠʩʩʠʦʥʥʳʝ ʩʙʦʨʳ, ʚʳʧʣʘʯʠʚʘʝʤʳʝ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʟʘ ʩʦʚʝʨʰʝʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, 

ʬʦʨʤʠʨʫʶʪ ʙʶʜʞʝʪ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʘʫʢʮʠʦʥʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ɺ2ɺ, ʥʦ ʠ ʚ 

ʤʦʜʝʣʷʭ ɺ2ʉ ʠ ʉ2ʉ. 

ʅʘ ʨʠʩʫʥʢʝ 3.14 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʘʫʢʮʠʦʥʦʚ. 
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ʈʠʩʫʥʦʢ 3.14 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʦʚ [6, 93] 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʥʳ ʥʘ ʪʦʚʘʨ ʘʫʢʮʠʦʥʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʩ ʧʦʚʳʰʝʥʠʝʤ ʮʝʥʳ (ʩʪʘʥʜʘʨʪʥʳʡ, çʘʥʛʣʠʡʩʢʠʡè) ï ʵʪʦ ʚʠʜ ʘʫʢʮʠʦʥʘ çʧʦ 

ʧʦʚʳʰʘʶʱʝʡʩʷ ʮʝʥʝè, ʢʦʛʜʘ ʪʦʨʛʠ ʩʪʘʨʪʫʶʪ ʩ ʥʠʟʢʦʡ ʮʝʥʳ, ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʷʩʴ ʥʘ çʰʘʛ ʘʫʢʮʠʦʥʘè, ʘ ʧʦʙʝʜʠʪʝʣʝʤ ʘʫʢʮʠʦʥʘ, ʧʦʣʫʯʘʶʱʠʤ ʞʝʣʘʥʥʳʡ 

ʪʦʚʘʨ, ʩʪʘʥʦʚʠʪʩʷ ʪʦʪ ʧʦʢʫʧʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʮʝʥʫ; 

- ʩ ʧʦʥʠʞʝʥʠʝʤ ʮʝʥʳ (çʛʦʣʣʘʥʜʩʢʠʡè) ï ʦʙʨʘʪʥʳʡ ʩʪʘʥʜʘʨʪʥʦʤʫ ʘʫʢʮʠʦʥʫ, ʢʦʛʜʘ 

ʥʘʯʘʣʴʥʘʷ ʮʝʥʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʠ 

ʪʦʚʘʨ ʧʦʣʫʯʘʝʪ ʪʦʪ, ʢʪʦ çʫʩʧʝʣè ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʚʦʶ ʮʝʥʫ. ʉʢʦʨʦʩʪʴ ʫʪʦʨʛʦʚʳʚʘʥʠʷ 

ʥʘ çʛʦʣʣʘʥʜʩʢʦʤè ʘʫʢʮʠʦʥʝ ʧʨʠʤʝʨʥʦ ʚ 6 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ çʘʥʛʣʠʡʩʢʦʤè ; 

- ʘʫʢʮʠʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ï ʮʝʥʳ ʥʘ ʪʦʚʘʨ ʥʘʟʥʘʯʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʘʫʢʮʠʦʥʘ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ. ʇʨʠ ʵʪʦʤ ʥʠ ʦʜʠʥ ʠʟ ʧʦʢʫʧʘʪʝʣʝʡ 

ʥʝ ʟʥʘʶʪ ʮʝʥʳ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ. ʇʦʙʝʞʜʘʝʪ ʧʨʝʜʣʦʞʠʚʰʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʮʝʥʫ; 

ɺʠʜʳ ʵʣʝʢʪʨʦʥʥʳʭ 
ʘʫʢʮʠʦʥʦʚ

ʇʦ ʘʫʜʠʪʦʨʠʠ 
ʫʯʘʩʪʥʠʢʦʚ

ɺ2ɺ

ɺ2ʉ

ʉ2ʉ

ʇʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 
ʪʦʨʛʦʚ

ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ

ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ

ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ

ʇʦ ʪʝʭʥʦʣʦʛʠʠ 
ʧʨʦʚʝʜʝʥʠʷ

Online

Live

Offline

ʇʦ ʦʭʚʘʪʫ 
ʧʦʩʝʪʠʪʝʣʝʡ

ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ

ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ

ʜʣʷ ʦʜʥʦʛʦ ʨʝʛʠʦʥʘ / ʛʦʨʦʜʘ

ʜʣʷ  ʚʥʝʩʰʠʭ ʧʨʝʜʦʧʣʘʪʫ

ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ 
ʫʯʘʩʪʥʠʢʦʚ

ʇʦ ʰʠʨʦʪʝ 
ʘʩʩʦʨʪʠʤʝʥʪʘ 
ʪʦʚʘʨʦʚ

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ

ʫʥʠʚʝʨʩʘʣʴʥʳʡ

ʇʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ 
ʪʦʨʛʦʚ

ʩ ʧʦʣʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ

ʩ ʥʝʧʦʣʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʥʘʧʨʘʚʣʝʥʠʷ 
ʠʟʤʝʥʝʥʠʷ ʮʝʥʳ

ʩ ʧʦʚʳʰʝʥʠʝʤ ʮʝʥʳ

ʩ ʧʦʥʠʞʝʥʠʝʤ ʮʝʥʳ

ʜʚʦʡʥʦʡ

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ
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- ʜʚʦʡʥʦʡ ʘʫʢʮʠʦʥ ï çʢʣʘʩʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʳʥʦʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷè, ʢʦʛʜʘ ʮʝʥʦʚʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʠ ʦʪ ʧʨʦʜʘʚʮʘ, ʠ ʦʪ ʧʦʢʫʧʘʪʝʣʷ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʪʦʨʛʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʥʘʷ ʮʝʥʘ. 

ɹʠʨʞʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʪʦʨʛʦʚ, ʚʢʣʶʯʘʝʪ:  

V ʤʝʭʘʥʠʟʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

V ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʮʝʥʳ; 

V ʤʝʭʘʥʠʟʤ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʷʚʢʠ; 

V ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨʛʦʚ.  

ʕʣʝʢʪʨʦʥʥʘʷ ʙʠʨʞʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʶ ʛʘʨʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ 

ʟʘʢʣʶʯʝʥʥʳʭ ʩʜʝʣʦʢ.  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʠʨʞʠ ʪʘʢʞʝ ʩʭʦʞ ʩ ʦʙʳʯʥʦʡ ʙʠʨʞʝʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʩʨʝʜʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ: ʫʯʘʩʪʥʠʢʠ ʪʦʨʛʦʚ ʧʦʣʫʯʘʶʪ ʧʨʷʤʫʶ ʚʳʛʦʜʫ ʦʪ ʨʦʩʪʘ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʨʦʜʘʚʮʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʙʦʨʘ, ʫʚʝʣʠʯʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʳʩʢʘʪʴ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ, ʥʝ ʟʘʪʨʘʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʙʦʪʘʝʪ ʟʘʢʦʥ ʄʝʪʢʘʣʬʘ: ʮʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʨʞʠ ʜʣʷ ʚʩʝʭ ʝʝ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʠʭ ʢʦʣʠʯʝʩʪʚʘ [8, ʩ.80]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʨʞʘ ʜʦʣʞʥʘ: 

V ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʩ ʢʘʞʜʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʫʯʘʩʪʥʠʢʦʤ, 

V ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʷʝʤʫʶ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʩʠʩʪʝʤʫ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʠʨʞʠ, 

V ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʩʘʡʪʘ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʬʦʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʨʝʰʝʥʠʷ, 

V ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ ʠ ʫʩʣʫʛʠ ʥʘ ʩʘʡʪʝ (ʥʦʚʦʩʪʥʘʷ ʣʝʥʪʘ, 

ʵʢʩʧʝʨʪʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʦʙʟʦʨʳ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʜʨ.). 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ ʷʚʣʷʶʪʩʷ ʢʦʤʠʩʩʠʦʥʥʳʝ 

ʩʙʦʨʳ, ʢʦʪʦʨʳʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʤʤʳ ʩʜʝʣʢʠ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʙʠʨʞʠ 

ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʦʜʥʠʭ ʚʘʨʠʘʥʪʘʭ ʢʦʤʠʩʩʠʦʥʥʳʝ ʧʣʘʪʠʪ ʧʨʦʜʘʚʝʮ, ʚ 

ʜʨʫʛʠʭ ʢʦʤʠʩʩʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʧʨʦʜʘʚʮʦʤ ʠ ʧʦʢʫʧʘʪʝʣʝʤ, ʥʝʢʦʪʦʨʳʝ ʙʠʨʞʠ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʦʭʦʜʘ ʧʨʠʟʥʘʶʪ ʯʣʝʥʩʢʠʝ ʚʟʥʦʩʳ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.15:  

 
ʈʠʩʫʥʦʢ 3.15 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ 

ɺʠʜʳ ʵʣʝʢʪʨʦʥʥʳʭ 
ʙʠʨʞ

ʧʦ ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ:

ʚʝʨʪʠʢʘʣʴʥʳʝʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʧʦ ʪʠʧʫ ʫʧʨʘʚʣʝʥʠʷ 
ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ:

ʥʝʟʘʚʠʩʠʤʳʝʦʪʨʘʩʣʝʚʳʝʯʘʩʪʥʳʝ
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ʉʧʝʮʠʬʠʢʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʜʝʨʞʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ), ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʪʦʧʣʠʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʤʝʪʘʣʣʫʨʛʠʷ ʠ ʪ.ʜ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʙʠʨʞʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʞʦʪʨʘʩʣʝʚʳʤʠ 

ʩʜʝʣʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦʨʛʦʚʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʠʣʠ ʦʬʠʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʧʦʩʪʘʚʢʘ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʬʠʩʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪ.ʜ. 

ʅʝʟʘʚʠʩʠʤʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʨʞʠ ʩʦʟʜʘʶʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʦʜʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʠ ʵʪʦʤ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʝʣʦʚʳʭ ʩʚʷʟʝʡ ʩ ʢʝʤ-ʣʠʙʦ ʠʟ 

ʫʯʘʩʪʥʠʢʦʚ ʪʦʨʛʦʚ. ʇʦ ʩʫʪʠ ʪʘʢʠʝ ʙʠʨʞʠ ʩʦʟʜʘʶʪ ʵʣʝʢʪʨʦʥʥʫʶ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʠʣʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʝʤʝʮʢʘʷ 

ʢʦʤʧʘʥʠʷ ʊimoCom GmbH (https://www.timocom.ru), ʷʚʣʷʷʩʴ ʢʦʤʧʘʥʠʝʡ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ, 

ʩʦʟʜʘʣʘ ʝʚʨʦʧʝʡʩʢʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʙʠʨʞʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʝʨʝʚʦʟʯʠʢʦʚ, ʵʢʩʧʝʜʠʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʆʥʘ ʦʪʥʦʩʠʪʩʷ 

ʢ ʤʝʞʦʪʨʘʩʣʝʚʳʤ ʙʠʨʞʘʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʘʪʴ ʩʚʦʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʝʨʝʚʦʟʢʘʤ ʛʨʫʟʦʚ ʠ ʩʚʦʙʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɸʥʘʣʦʛʠʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʱʘʜʢʦʡ ʚ ʈʦʩʩʠ ʷʚʣʷʝʪʩʷ CargoMart (https://cargomart.ru/). 

ʆʪʨʘʩʣʝʚʘʷ ʙʠʨʞʘ ʩʦʟʜʘʝʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʫʧʥʝʡʰʠʤʠ 

ʦʪʨʘʩʣʝʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ 

ʢʦʤʧʘʥʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʨʞʘ ExoStar, ʢʦʪʦʨʘʷ 

ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ Boeing, Lockheed Martin 

Corporation, Raytheon ʠ ʢʦʤʧʘʥʠʝʡ BAE Systems ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʘʚʠʘʮʠʦʥʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʨʛʦʚʫʶ ʧʣʦʱʘʜʢʫ ʨʘʙʦʪʘʝʪ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʙʦʨʦʥʳ ʉʐɸ. 

ʉʦʟʜʘʥʠʝ ʯʘʩʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʜʥʘ ʢʨʫʧʥʘʷ ʢʦʤʧʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʣʠ ʪʦʨʛʦʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ, ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʨʞʘ ʢʘʢ ʬʦʨʤʘʪ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʤʝʝʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ (ʨʠʩ. 3.16): 

https://www.timocom.ru/
https://cargomart.ru/
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ʈʠʩʫʥʦʢ 3.16 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ 

ʢʘʢ ʙʠʟʥʝʩ-ʩʭʝʤʳ ʤʦʜʝʣʠ ɺ2ɺ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʚ ʤʠʨʝ ʠ 

ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʨʞʠ ʩʪʘʨʘʶʪʩʷ 

ʫʢʨʝʧʠʪʴ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ. ʆʩʥʦʚʥʳʤ ʪʨʝʥʜʦʤ ʚ ʨʘʟʚʠʪʠʠ ʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʰʪʘʙʦʚ ʙʠʨʞʝʚʦʡ 

ʪʦʨʛʦʚʣʠ ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ, 

ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʎʝʣʴ ʩʦʟʜʘʥʠʷ web-ʧʦʨʪʘʣʘ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʠ ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʙʨʘʫʟʝʨʘ. çʆʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʘʣʦʚ ʷʚʣʷʝʪʩʷ ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʥʦʩʠʪʝʣʷʭ, ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ: ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʝʨʘʭ, ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʙʘʟʘʭ 

ʜʘʥʥʳʭ, ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʨʪʘʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʷ ʪʝʦʨʠʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʘʡʪʦʩʪʨʦʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʛʣʫʙʦʢʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʚʳʷʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ web-ʩʝʨʚʠʩʘ, ʧʦʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʪʠʥʛʝʥʪʘ, ʢʦʪʦʨʳʡ ʩʪʘʥʝʪ ʧʦʪʨʝʙʠʪʝʣʝʤ web-ʫʩʣʫʛʠ. ʇʦʨʪʘʣ ʬʦʨʤʠʨʫʝʪ ʚʠʨʪʫʘʣʴʥʳʝ, 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʢʥʘ, ʜʦʩʪʫʧʥʳʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʫʧ ʢʦ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʨʝʘʣʠʟʫʝʪʩʷ ʝʜʠʥʦʦʙʨʘʟʥʳʤ 

ʩʧʦʩʦʙʦʤè [8, c.83]. 

ʇʦ ʤʘʩʰʪʘʙʘʤ ʦʭʚʘʪʘ ʘʫʜʠʪʦʨʠʠ ʚʩʝ ʧʦʨʪʘʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ (ʨʠʩ. 3.17): 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ

ʫʯʘʩʪʠʝ ʥʘ ʙʠʨʞʝ ʣʝʛʯʝ, 
ʯʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 
ʨʘʟʨʘʙʦʪʢʘ ɺ2ɺ-ʩʠʩʪʝʤʳ

ʙʦʣʝʝ ʰʠʨʦʢʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ  ʧʦʠʩʢʘ 
ʥʦʚʳʭ ʧʘʨʪʥʝʨʦʚ

ʅʝʜʦʩʪʘʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʨʞ

ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʨʞʝʚʳʭ ʮʝʥ 
ʩʥʠʞʘʝʪ ʤʘʨʞʫ ʧʨʦʜʘʚʮʘ, ʧʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʥʘʨʘʱʠʚʘʪʴ 

ʦʙʲʝʤʳ ʨʝʘʣʠʟʘʮʠʠ

ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 
ʚʥʫʪʨʝʥʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʪ.ʢ. ʙʠʨʞʘ 
ʨʘʙʦʪʘʝʪ ʧʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʧʨʘʚʠʣʘʤ
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ʈʠʩʫʥʦʢ 3.17 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʨʪʘʣʦʚ ʧʦ ʤʘʩʰʪʘʙʘʤ ʦʭʚʘʪʘ ʘʫʜʠʪʦʨʠʠ 

 

ʄʦʜʝʣʴ ʉ2ʉ (Consumer to Consumer, ʇʦʪʨʝʙʠʪʝʣʴ ï ʇʦʪʨʝʙʠʪʝʣʴ) ï ʚʠʜ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʜʝʣʦʢ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ 

ʣʠʮʘʤʠ. ʆʙʳʯʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʦʨʛʦʚʣʝʡ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʩʢʠ ʦʙʲʷʚʣʝʥʠʡ (çAvitoè ʠ ʜʨ.) 

ʠʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ (çMeshokè, çeBayè, çDelcampeè ʠ ʜʨ.).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ F2F (FacetoFace, 

ʃʠʮʦʤ ʢ ʃʠʮʫ) ï ʩʜʝʣʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʠ ʨʝʘʣʴʥʦʡ ʚʩʪʨʝʯʝ ʩ ʣʠʮʦʤ, ʩ ʢʦʪʦʨʳʤ ʙʳʣʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʧʦ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠ ʈ2ʈ (PeertoPeer, ʈʘʚʥʳʡ ʩ ʈʘʚʥʳʤ) 

ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʚʥʳʭ ʢʣʠʝʥʪʦʚ ʩʝʪʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʣʘʪʬʦʨʤʳ 

ʈ2ʈ-ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʳʜʘʯʫ ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʟʘʡʤʦʚ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ 

ʥʘʧʨʷʤʫʶ ʙʝʟ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ. 

 

B2G (Business to Government, ɹʠʟʥʝʩ ï ʇʨʘʚʠʪʝʣʴʩʪʚʦ) ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʜʝʣʦʢ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ (ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ) ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ (ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ) ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʜʨʫʛʦʡ. ɺ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʶʙʳʝ ʧʣʘʪʥʳʝ ʫʩʣʫʛʠ, ʦʢʘʟʳʚʘʝʤʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʙʦʣʝʝ 150 ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ 8 

ʬʝʜʝʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʢʫʧʦʢ: 

 

Åʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʠ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ 
ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʝʚʳʤ 
ʩʝʨʚʠʩʘʤ, ʩʣʫʞʙʘʤ ʠ ʨʝʩʫʨʩʘʤ

Åʠʤʝʝʪ ʝʜʠʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ, 
ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʜʘʥʥʳʤʠ

Åʚ ʨʘʟʚʠʪʦʡ ʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʮʠʢʣʘ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ: ʦʪ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʜʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ

ʂʦʨʧʦʨʘʪʠʚʥʳʝ 
ʧʦʨʪʘʣʳ

Åʩʣʫʞʘʪ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʧʦʣʝʟʥʳʭ ʩʚʝʜʝʥʠʡ ʧʦ 
ʰʠʨʦʯʘʡʰʝʤʫ ʢʨʫʛʫ ʚʦʧʨʦʩʦʚ ʜʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 
ʨʘʟʤʝʨʘʤʠ ʠʣʠ ʢʘʢʠʤʠ-ʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʨʘʤʢʘʤʠ 
ʘʫʜʠʪʦʨʠʠ

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʧʦʨʪʘʣʳ

Åʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʫʙʣʠʢʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 
ʩʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʦʡ ʠʥʪʝʨʝʩʦʚ , ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ 
ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ

ʂʦʤʤʝʨʯʝʩʢʠʝ 
ʧʦʨʪʘʣʳ

Åʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʩʚʝʱʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ  ʪʝʤ ʜʣʷ 
ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʛʦ ʢʨʫʛʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ

ʇʝʨʩʦʥʘʣʴʥʳʝ 
ʧʦʨʪʘʣʳ
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https://etpgpb.ru/ https://www.tektorg.ru/ http://www.sberbank-

ast.ru/ 

http://www.roseltorg.ru/ 

    

http://etp.zakazrf.ru/ http://www.rts-

tender.ru/ 

http://www.astgoz.ru/ https://gz.lot-online.ru/ 

 

ʇʨʠʤʝʨʦʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʨʪʘʣ ʛʦʩʟʘʢʫʧʦʢ ʈʌ 

(https://zakupki.gov.ru/). ʅʘ ʜʘʥʥʦʤ ʧʦʨʪʘʣʝ (ʨʠʩʫʥʦʢ 3.18) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ (ʧʦʩʪʘʚʱʠʢʘʤ ʠ ʟʘʢʘʟʯʠʢʘʤ) ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʜʫʨʝ ʟʘʢʫʧʦʢ.  

 
ʈʠʩʫʥʦʢ 3.18 ï ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɽʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ 

 

ɼʘʥʥʳʡ ʧʦʨʪʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʜʫʨʳ ʟʘʢʫʧʦʢ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʢʘʢ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʙʶʜʞʝʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʩ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 50% ʠ ʚʳʰʝ, ʩʫʙʲʝʢʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʤʳʭ ʚʠʜʦʚ (ʵʥʝʨʛʝʪʠʢʘ, 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ), ʘ ʪʘʢʞʝ ʙʶʜʞʝʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ʇʦʩʪʘʚʱʠʢʘʤʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʣʶʙʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘ, ʚ ʪ.ʯ. ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠ ʜʘʞʝ ʩʘʤʦʟʘʥʷʪʳʝ. 

ɺ 2022 ʛʦʜʫ ʥʘ ʧʦʨʪʘʣʝ ʛʦʩʟʘʢʫʧʦʢ ʈʌ ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ ʧʦʯʪʠ 4 ʤʣʥ. ʢʦʥʪʨʘʢʪʦʚ ʥʘ 

ʦʙʱʫʶ ʩʫʤʤʫ ʙʦʣʝʝ 18 ʪʨʣʥ. ʨʫʙʣʝʡ (ʨʠʩʫʥʦʢ 3.19): 

 

https://etpgpb.ru/
https://www.tektorg.ru/
http://www.sberbank-ast.ru/
http://www.sberbank-ast.ru/
http://www.roseltorg.ru/
http://etp.zakazrf.ru/
http://www.rts-tender.ru/
http://www.rts-tender.ru/
http://www.astgoz.ru/
https://gz.lot-online.ru/
https://zakupki.gov.ru/
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ʈʠʩʫʥʦʢ 3.19 ï ʆʙʲʝʤʳ ʩʜʝʣʦʢ ʥʘ ʧʦʨʪʘʣʝ ʛʦʩʟʘʢʫʧʦʢ ʈʌ 

ʧʦ ʩʫʤʤʝ ʠ ʢʦʣʠʯʝʩʪʚʫ ʜʦʛʦʚʦʨʦʚ (44-ʌɿ ʠ 223-ʌɿ) 

 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩʜʝʣʢʠ B2G ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 

ʬʦʨʤʝ ʢʦʥʢʫʨʩʦʚ, ʪʝʥʜʝʨʦʚ ʠʣʠ ʢʦʪʠʨʦʚʦʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʷʜ ʦʪʣʠʯʠʡ (ʪʘʙʣʠʮʘ 3.4): [2, ʩ.82] 

 

ʊʘʙʣʠʮʘ 3.4 ï ʆʪʣʠʯʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʫʢʮʠʦʥʘ ʦʪ ʟʘʧʨʦʩʦʚ ʢʦʪʠʨʦʚʦʢ ʠ ʦʪʢʨʳʪʳʭ ʢʦʥʢʫʨʩʦʚ 

 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚ B2G ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʩʜʝʣʦʢ, ʚʳʩʦʢʫʶ 

ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʷ ʠ ʠʤʠʜʞʝʚʦʩʪʴ ʟʘʢʣʶʯʘʝʤʳʭ ʢʦʥʪʨʘʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʚʠʜʘ 

ʙʠʟʥʝʩʘ ʩʫʱʝʩʪʚʫʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʚʭʦʜʥʳʝ ʙʘʨʴʝʨʳ, ʧʨʝʦʜʦʣʝʪʴ ʢʦʪʦʨʳʝ ʧʦʜ ʩʠʣʫ ʪʦʣʴʢʦ 

ʦʯʝʥʴ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ. 

  



Ȯɓɗɘɖəɒɋɓɘɡ ɜɎɚɖɔɈɔɏ ɣɐɔɓɔɒɎɐɎ 
ȸ.Ʉ. ȰɆɑɆɈɖɎɏ 
ȴ.Ȩ ȩɔɖɊɥɝɐɔɈɆ 
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3.4. ʀʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ 

ʀʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ: 

1) ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʜʦʩʪʫʧ ʢ ʩʯʝʪʘʤ ʠ ʦʧʝʨʘʮʠʷʤ ʧʦ ʥʠʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʩ ʣʶʙʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ, ʠʤʝʶʱʝʛʦ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʨʘʫʟʝʨ, ʪʦ ʝʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ; 

2) ʢʘʢ ʚʝʙ-ʩʘʡʪ ʠʣʠ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʛʜʝ ʢʣʠʝʥʪ ʙʘʥʢʘ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ 

ʩʚʦʠʤʠ ʩʯʝʪʘʤʠ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʠʥʘʥʩʦʚʳʤʠ ʫʩʣʫʛʘʤʠ. 

ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ ʦʟʥʘʯʘʝʪ ʦʢʘʟʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʙʘʥʢʦʚʩʢʠʭ 

ʫʩʣʫʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʦʛʠʯʥʦ ʦʙʳʯʥʦʤʫ ʙʘʥʢʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ [2, ʩ. 213], ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ 

çʪʝʣʝʙʘʥʢʠʥʛè, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ, ʪ.ʝ. ʙʘʥʢʦʚʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ ï ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʙʘʥʢʦʚʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʯʝʨʝʟ ʙʘʥʢʦʤʘʪʳ, ʧʣʘʪʝʞʥʳʝ ʢʠʦʩʢʠ ʠ ʪʝʨʤʠʥʘʣʳ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʫʩʣʫʛʠ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʘ ʚʢʣʶʯʘʶʪ: 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʳʧʠʩʢʠ ʧʦ ʩʯʝʪʘʤ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʘʥʢʦʚʩʢʠʤ ʧʨʦʜʫʢʪʘʤ (ʜʝʧʦʟʠʪʳ, ʢʨʝʜʠʪʳ, 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʇʀʌ ʠ ʪ.ʜ.); 

- ʟʘʷʚʢʠ ʥʘ ʦʪʢʨʳʪʠʝ ʜʝʧʦʟʠʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʦʚ, ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʠ ʪ.ʜ.; 

- ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʚʦʜʳ ʥʘ ʢʘʨʪʫ ʙʘʥʢʘ; 

- ʧʝʨʝʚʦʜʳ ʥʘ ʩʯʝʪʘ ʚ ʜʨʫʛʠʭ ʙʘʥʢʘʭ; 

- ʢʦʥʚʝʨʪʘʮʠʶ ʩʨʝʜʩʪʚ; 

- ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʣʫʛʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʘ ʥʘʯʘʣʦʩʴ ʚ 80-ʭ ʛʦʜʳ XX ʚʝʢʘ ʩ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ 

ʚ ʉʐɸ ʩʠʩʪʝʤʳ Home Banking, ʢʦʪʦʨʘʷ ʜʘʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʘʜʯʠʢʘʤ ʧʨʦʚʝʨʷʪʴ ʩʚʦʠ ʩʯʝʪʘ, 

ʧʦʜʢʣʶʯʘʷʩʴ ʢ ʢʦʤʧʴʶʪʝʨʫ ʙʘʥʢʘ ʯʝʨʝʟ ʪʝʣʝʬʦʥ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʠʣʦ ʚʚʦʜʠʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʚʢʣʘʜʯʠʢʘʤ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʠʭ 

ʩʯʝʪʘʭ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ.  

ɺʧʝʨʚʳʝ ʫʩʣʫʛʘ ʧʝʨʝʚʦʜʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦ ʩʯʝʪʦʚ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ 1994 ʛʦʜʫ 

ʚ ʉʐɸ ʉʪʵʥʬʦʨʜʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʢʨʝʜʠʪʥʳʤ ʩʦʶʟʦʤ, ʘ ʫʞʝ ʚ 1995 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ 

ʚʠʨʪʫʘʣʴʥʳʡ ʙʘʥʢ ð Security First Network Bank. ʆʜʥʘʢʦ ʧʨʦʝʢʪ ʧʦʪʝʨʧʝʣ ʥʝʫʜʘʯʫ ʠʟ-ʟʘ 

ʥʝʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. ʇʝʨʚʳʤ ʙʘʥʢʦʤ, ʜʦʩʪʠʛʰʠʤ ʫʩʧʝʭʘ ʚ 

ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʝ, ʩʪʘʣ Bank of America, ʘ ʩʘʤ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ ʥʘʯʘʣ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 

ʩ ʥʘʯʘʣʘ XXI  ʚʝʢʘ.  

ɺ ʈʦʩʩʠʠ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ ʠ ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ 

ʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮʘʭ, ʪʦ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʅɸʌʀ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ 

ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛʦʤ ʤʦʣʦʜʝʞʴ ʚ ʚʦʟʨʘʩʪʝ 18-24 ʣʝʪ (75% ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ), ʧʨʠʯʝʤ ʙʦʣʝʝ 

ʧʦʧʫʣʷʨʝʥ ʠʤʝʥʥʦ ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʦʤ (72% ʧʨʦʪʠʚ 49%). 

ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ 45-59 ʣʝʪ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 45% ʦʧʨʦʰʝʥʥʳʭ, 

ʠʥʪʝʨʥʝʪ-ʙʘʥʢ ï 36%. ʏʝʤ ʩʪʘʨʰʝ ʨʝʩʧʦʥʜʝʥʪʳ, ʪʝʤ ʨʝʞʝ ʦʥʠ ʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʤʠ 

ʢʘʥʘʣʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ. ʈʝʞʝ ʚʩʝʛʦ ʠʤʠ ʧʦʣʴʟʫʶʪʩʷ ʥʝʨʘʙʦʪʘʶʱʠʝ ʧʝʥʩʠʦʥʝʨʳ 

(17% ʧʨʦʪʠʚ 56% ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ). ʉʨʝʜʠ ʨʘʙʦʪʘʶʱʠʭ ʧʝʥʩʠʦʥʝʨʦʚ ʜʦʣʷ ʠʩʧʦʣʴʟʫʶʱʠʭ 




























































































