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ʈʉʁɻɾʋʊʋɻɾʆʆʇɾ ʊʄʇɻʇ 

 

29 ʥʦʷʙʨʷ 2018 ʛʦʜʘ ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè ʧʨʦʚʝʣʘ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʶ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʇɼ), ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ɻʊ), ʘ ʪʘʢʞʝ ʫʩʣʫʛʘʭ, ʩʝʨʚʠʩʘʭ ʠ ʧʨʦʜʫʢʪʘʭ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

 

ɺ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 140 ʵʢʩʧʝʨʪʦʚ ʠʟ ʙʦʣʝʝ 60 ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ çɸʕʈʆʂʆʉʄʆʉè, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠè, ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çɻʝʦʩʢʘʥè, ɻʦʩʢʦʨʧʦʨʘʮʠ ̫ çʈʦʩʢʦʩʤʦʩè, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʌ, ʆʆʆ çɻɽʂʉɸɻʆʅ ɻɽʆʉʀʉʊɽʄʉ ʈʋʉè, Here Technologies, ʌʦʥʜ ʨʘʟʚʠʪʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ. 

 

ʀʪʦʛʦʤ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʦʚ ʩʪʘʣʠ ʠʥʠʮʠʘʪʠʚʳ ʠ ʧʨʦʝʢʪʳ ʫʯʘʩʪʥʠʢʦʚ ʬʦʨʩʘʡʪʘ ʚ ʩʬʝʨʝ 

ʛʝʦʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʈʦʩʨʝʝʩʪʨʦʤ ʠ ʫʯʪʝʥʳ ʚ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ-ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʛʝʦʜʘʥʥʳʭ ʠ ʛʝʦʩʝʨʚʠʩʦʚ.  

 

ʋʯʘʩʪʥʠʢʠ ʚʳʩʦʢʦ ʦʮʝʥʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʦʪʢʨʳʪʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʠ ʈʦʩʨʝʝʩʪʨʘ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʥʳʝ ʚʝʜʦʤʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʩʧʝʨʪʳ ʤʦʛʫʪ 

ʧʨʝʜʣʘʛʘʪʴ ʠʥʠʮʠʘʪʠʚʳ, ʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʝʣʠʪʴʩʷ ʣʫʯʰʠʤʠ 

ʧʨʘʢʪʠʢʘʤʠ. 

  



3 

ʇɼʄɹɻʄɾʆʁɾ 

 

ʈʉʁɻɾʋʊʋɻɾʆʆʇɾ ʊʄʇɻʇ...................................................................................................................... 2 
ʇɼʄɹɻʄɾʆʁɾ .................................................................................................................................. 3 

ʅɾʋʇɽʇʄʇɼʁʘ ............................................................................................................................... 4 

ʉɹʀɽɾʄ 1. ʃɹʉʋɹ ʋʉɾʆɽʇɻ ........................................................................................................... 7 

ʎʠʬʨʦʚʠʟʘʮʠʷ .................................................................................................................................. 9 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ....................................................................................................................... 9 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʢʘʨʪʦʛʨʘʬʠʠ......................................................................................................... 10 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ................................................................. 10 

ɼʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʷ ʦʪʨʘʩʣʠ ..................................................................................................... 11 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ..................................................................... 11 

ɹʦʣʴʰʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ............................................................................................... 12 

ʋʩʣʦʞʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ........................................................................................................ 12 

ʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ɽʕʂʆ ...................................................... 13 

ʋʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʜʘʥʥʳʭ ɼɿɿ ......................................................................................................... 13 

ʋʚʝʣʠʯʝʥʠʝ ʤʝʨʥʦʩʪʠ ʜʘʥʥʳʭ (2D->3D->4D) ................................................................................... 14 

ʈʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ, ʧʨʠʣʦʞʝʥʠʡ ʠ ʤʦʙ. ʛʘʜʞʝʪʦʚ ............................................... 14 

ɺʚʝʜʝʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ......................................................... 15 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʇɼ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ .................................................... 15 

ʉɹʀɽɾʄ 2. ʋɾʅɹʋʁʃɹ ʈʉʇɾʃʋʇɻ ................................................................................................ 16 

ʉʀʃɸ ɺ ɽɼʀʅʉʊɺɽ ........................................................................................................................ 21 

ʅʆɺʓɽ ɻʆʈʀɿʆʅʊʓ ..................................................................................................................... 24 

ɹʓʉʊʈɽɽ, ɺʓʐɽ, ʊʆʏʅɽɽ! ........................................................................................................... 25 

ʅɸ ʊɺɪʈɼʆʁ ʇʆʏɺɽ ...................................................................................................................... 28 

ɺʉɽɻɼɸ ʆʅ-ʃɸʁʅ .......................................................................................................................... 29 

ʂɸɼʈʓ ʈɽʐɸʖʊ ɺʉɪ .................................................................................................................... 32 

ʀɹʃʄʗʐɾʆʁɾ ................................................................................................................................ 34 

 

 

  



4 

ʅɾʋʇɽʇʄʇɼʁʘ 

ʎʝʣʴʶ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʩʪʘʣʘ ʚʳʨʘʙʦʪʢʘ çʚʠʜʝʥʠʷè ʠ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 

ʩʬʝʨʳ ʇɼ, ʜʘʥʥʳʭ ɼɿɿ ʠ ɻʊ, ʘ ʪʘʢʞʝ ʫʩʣʫʛ, ʩʝʨʚʠʩʦʚ ʠ ʧʨʦʜʫʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ 

(ʜʦ 2024ʛ.) ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ (ʜʦ 2030 ʛ.) ʧʝʨʩʧʝʢʪʠʚʳ. 

ʌʦʨʩʘʡʪ-ʩʝʩʩʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ Rapid Foresight, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʥʠʤʘʥʠʠ, 

ʯʪʦ ʙʫʜʫʱʝʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ, ʝʩʣʠ ʦʩʥʦʚʥʳʝ ʠʛʨʦʢʠ ʦʪʨʘʩʣʠ ʜʦʛʦʚʦʨʷʪʩʷ ʦ ʢʦʥʢʨʝʪʥʳʭ ʧʣʘʥʘʭ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʙʫʜʫʱʝʛʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ Rapid Foresight ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʝʩʩʠʠ: 

- ʊʨʝʥʜʳ; 

- ʋʛʨʦʟʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ; 

- ʇʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʚ ʧʨʦʜʫʢʪʘʭ, ʫʩʣʫʛʘʭ ʠ ʩʝʨʚʠʩʘʭ ʚ ʩʬʝʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ (ʜʦ 2024 ʛ.) ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ (ʜʦ 2030 ʛ.) ʧʝʨʩʧʝʢʪʠʚʘʭ; 

- ʇʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

 

 

ʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʛʨʫʧʧ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢʘʨʪ ʙʫʜʫʱʝʛʦ. ʂʘʨʪʘ ʙʫʜʫʱʝʛʦ (ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʫʞʜʝʥʠʝ ʦʙʲʝʢʪʘ ʘʥʘʣʠʟʘ) ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʨʝʥʜʦʚ, ʪʨʝʭ ʚʨʝʤʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ: ʪʨʝʥʜ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʝʥʜʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ, ʧʦʪʨʝʙʥʦʩʪʠ, ʜʞʦʢʝʨʳ.  
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ʅɹʃɾʋ ʃɹʉʋʔ ɺʌɽʌʒɾɼʇ: 

 

 

ʊʨʝʥʜ (ʦʩʥʦʚʥʘʷ ʩʫʱʥʦʩʪʴ ʬʦʨʩʘʡʪʘ) ï ʵʪʦ ʫʩʪʦʡʯʠʚʳʡ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩ, ʚʣʠʷʶʱʠʡ 

ʥʘ ʦʙʲʝʢʪ (ʦʙʣʘʩʪʴ) ʘʥʘʣʠʟʘ. ʆʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ ï ʨʘʩʪʝʪ /ʩʥʠʞʘʝʪʩʷ çʯʪʦ?è. ʊʨʝʥʜ ʤʦʞʝʪ ʙʳʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʨʳʥʦʯʥʳʡ, ʠʥʦʡ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ ï ʵʪʦ ʟʥʘʯʠʤʳʝ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʠʟʤʝʥʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʜʘʞʝ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ.  

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʯʘʩʪʥʠʢʠ ʟʘʧʦʣʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʢʘʨʪʦʯʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

 

ʂʘʨʪʦʯʢʘ çʋʛʨʦʟʘè ʙʳʣʘ ʦʬʦʨʤʣʝʥʘ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʘʨʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʣʠʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʟʘʪʝʤ ʦʪʙʠʨʘʣʠʩʴ ʛʨʫʧʧʦʡ ʠʟ 10 ʯʝʣʦʚʝʢ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʛʦʣʦʩʦʚʘʥʠʝ ʟʘ ʥʘʠʙʦʣʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʥʫʪʨʠ ʛʨʫʧʧ ʠʟ 30 ʯʝʣʦʚʝʢ.  
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ʇʦʪʨʝʙʥʦʩʪʠ ʚʳʩʪʫʧʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʋʯʘʩʪʥʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʜʣʷ ʢʘʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʥʠ ʙʫʜʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ. ɺ ʭʦʜʝ ʧʨʦʜʫʤʳʚʘʥʠʷ ʧʨʦʝʢʪʘ ʫʯʘʩʪʥʠʢʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʠʞʝ ʰʘʙʣʦʥ.  
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ʉɹʀɽɾʄ 1. ʃɹʉʋɹ ʋʉɾʆɽʇɻ 

ɺ ʭʦʜʝ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 265 ʫʩʞʦʝʧʛ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʊʘʢ ʢʘʢ ʪʨʝʥʜʳ ʚʳʜʝʣʷʣʠʩʴ ʵʢʩʧʝʨʪʘʤʠ ʥʝʟʘʚʠʩʠʤʦ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʚʪʦʨʷʣʠʩʴ: 

ʯʠʩʣʦ ʫʥʠʢʘʣʴʥʳʭ ʪʨʝʥʜʦʚ ʩʦʩʪʘʚʠʣʦ ʧʦʨʷʜʢʘ 170. ɺʩʝ ʵʪʠ ʪʨʝʥʜʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʧʦ ʪʝʤʘʪʠʢʘʤ 

(ʈʀʉʋʅʆʂ 1). ʂ ʢʘʞʜʦʡ ʠʟ ʪʝʤʘʪʠʢ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʥʝʩʝʥʦ ʙʦʣʴʰʝ ʪʨʝʥʜʦʚ. ɼʨʫʛʠʝ ʪʝʤʘʪʠʢʠ ʩʚʷʟʘʥʳ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʪʨʸʭʤʝʨʥʳʝ ʜʘʥʥʳʝ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʠ ʪ. ʜ.) ʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ. 

 
ʈʀʉʋʅʆʂ 1. ʊʈɽʅɼʓ ʇʆ ʊɽʄɸʊʀʂɸʄ 

ʇʨʠʤʝʨʥʦ ʧʷʪʘʷ ʯʘʩʪʴ ʚʩʝʭ ʪʨʝʥʜʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. ʕʪʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʪʨʝʥʜʳ. ɺʩʸ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʥʝ ʢʦʣʠʯʝʩʪʚʫ ʜʘʥʥʳʭ, ʘ ʠʭ ʢʘʯʝʩʪʚʫ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʙʝʟ ʠʭ ʧʦʚʪʦʨʥʦʛʦ ʩʦʟʜʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ 

ʧʦʚʳʰʝʥʠʠ ʫʜʦʙʩʪʚʘ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʥʦʚʳʭ 

ʨʝʘʣʠʷʭ ʪʨʝʙʫʝʪʩʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ.  
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ʈʀʉʋʅʆʂ 2. ʆɹʃɸʂʆ ʊʈɽʅɼʆɺ 

ʇʨʠʤʝʯʘʥʠʝ 1: ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʥʘʜʧʠʩʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ ʫʧʦʤʠʥʘʥʠʷ ʪʨʝʥʜʘ. 
ʇʨʠʤʝʯʘʥʠʝ 2: ʇɼ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ; ɻʀʉ ð ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; ɹʇʃɸ ð ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ; ʀʇɼ ð ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; ɼɿɿ ð ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʣʠ; ɼɼɿ ð ʜʘʥʥʳʝ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; ɽʕʂʆ ð ʝʜʠʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ; ɽɻʈʅ ð ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 
ʥʝʜʚʠʞʠʤʦʩʪʠ; VR ð virtual reality (ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ); AR ð augmented reality (ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ); ʩ/ʭ ð ʩʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ; ʆʂʉ ð ʦʙʲʝʢʪʳ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 

 

ɺʳʷʚʣʝʥʥʳʝ ʪʨʝʥʜʳ ʧʦʢʘʟʳʚʘʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʪʝʥʜʝʥʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʠʯʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ, ʘ, ʟʥʘʯʠʪ, ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʝʥʜʳ ʚ ʮʝʣʦʤ, ʪʘʢ 

ʨʦʩʩʠʡʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʠʥʷʪʠʠ ʵʪʠʭ ʪʨʝʥʜʦʚ. 
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ʏʡʭʩʧʛʡʠʙʯʡʸ  

 

ʎʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʦʙʣʝʛʯʘʝʪ ʭʨʘʥʝʥʠʝ ʠ ʦʙʦʨʦʪ ʜʘʥʥʳʭ. ʉʪʠʤʫʣʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʝʥʜʝʥʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʩʪʘʣʠ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʀʥʪʝʨʥʝʪʘ. ʊʝʥʜʝʥʮʠʷ 

ʩʦʭʨʘʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʚ ʪ. ʯ. ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ. 

 

 

ʇʚʤʙʰʦʴʞ ʫʞʮʦʧʤʧʜʡʡ  

 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʵʪʦ ʤʦʜʝʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʚʩʝʤʝʩʪʥʳʡ, ʫʜʦʙʥʳʡ ʀʥʪʝʨʥʝʪ ʜʦʩʪʫʧ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ ʢ ʦʙʱʝʤʫ ʢʦʨʧʫʩʫ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʚ ʪ. ʯ. ʩʝʨʚʠʩʘʤ, ʧʨʠʣʦʞʝʥʠʷʤ, ʩʝʨʚʝʨʘʤ), 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʝʨʘʪʠʚʥʦ, ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʚʢʣʶʯʝʥʳ ʚ ʨʘʙʦʪʫ ʠ ʚʳʚʝʜʝʥʳ ʠʟ ʥʝʸ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʵʪʦʡ ʤʦʜʝʣʠ ʨʘʩʪʸʪ ʚʦ ʚʩʸʤ ʤʠʨʝ. ɽʝ ʢʣʶʯʝʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʷ (ʧʦʣʫʯʝʥʠʝ ʫʩʣʫʛ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʝʣʦʚʝʢʦʤ); ʜʦʩʪʫʧ ʯʝʨʝʟ ʰʠʨʦʢʦʧʦʣʦʩʥʦʝ 

ʩʝʪʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ; ʜʦʩʪʫʧ ʢ ʯʘʩʪʠ ʦʙʱʝʛʦ ʢʦʨʧʫʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʩʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʲʸʤʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ; ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʍʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʫʜʘʣʸʥʥʳʭ ʤʘʰʠʥʘʭ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. 
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ɹʛʫʧʥʙʫʡʠʙʯʡʸ ʛ ʣʙʩʫʧʜʩʙʭʡʡ 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʢʘʨʪʦʛʨʘʬʠʠ ð ʫʩʪʦʡʯʠʚʳʡ ʪʨʝʥʜ, ʩʣʝʜʫʶʱʠʡ ʟʘ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ɽʩʣʠ ʚ ʍʍ ʚʝʢʝ ʠʤʝʣʘ ʤʝʩʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʢʘʨʪʦʛʨʘʬʠʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʕɺʄ, ʪʦ ʩʝʡʯʘʩ ʪʝʥʜʝʥʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʊʨʝʥʜ ʷʚʣʷʝʪʩʷ ʦʙʱʝʤʠʨʦʚʳʤ. ʉʝʡʯʘʩ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʝʥʜʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩʦ ʩʧʫʪʥʠʢʦʚ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʪʨʫʜʦʚʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

 

ʈʧʛʴʱʞʦʡʞ ʣʙʰʞʪʫʛʙ ʝʙʦʦʴʮ ʡ ʬʝʧʚʪʫʛʙ ʩʙʚʧʫʴ ʪ ʦʡʥʡ 

 

ʇʦʪʨʝʙʠʪʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʷ ʧʨʦʜʫʢʪʘ ʢʘʢ ʪʘʢʦʚʦʛʦ. ʀʤ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʨʷʜʫ ʩʚʦʡʩʪʚ. ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʦʨʳ ʩʚʦʡʩʪʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʦʙʳʯʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʚ ʩʪʘʥʜʘʨʪʘʭ (ʦʪʨʘʩʣʝʚʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ). ʋʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʠʭ ʩʦʜʝʨʞʘʥʠʝ, ʥʦ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʫʜʦʙʩʪʚʘ 

ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠ ʧʦʣʥʦʪʘ ʤʝʪʘʜʘʥʥʳʭ ð ʩʚʝʜʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʘʥʥʳʝ. 
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ɽʞʨʩʧʭʞʪʪʡʧʦʙʤʡʠʙʯʡʸ ʧʫʩʙʪʤʡ 

 

ʊʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ. ʅʦʚʠʟʥʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʥʘ ʟʘʪʨʘʛʠʚʘʝʪ, ʧʨʠʚʦʜʷʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʫʩʧʝʚʘʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʘʣʠʷʤ ʦʪʨʘʩʣʠ ʠ 

ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʨʘʙʦʪʦʜʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʠ ʘʜʝʢʚʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʦʠʩʢʘʪʝʣʷʤ, ʨʘʙʦʪʥʠʢʠ ʚʳʥʫʞʜʝʥʳ ʥʘʨʘʱʠʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ, ʫʞʝ ʨʝʰʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ. 

ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʘʢʪʫʘʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʦʩʥʦʚʘʤʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʥʝʜʦʩʪʘʪʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʠ ʦʪʨʘʩʣʠ. 

ʁʪʨʧʤʵʠʧʛʙʦʡʞ ʚʞʪʨʡʤʧʫʦʴʮ ʤʞʫʙʫʞʤʵʦʴʮ ʙʨʨʙʩʙʫʧʛ 

 

ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) ʩʪʘʣʠ ʚʳʛʦʜʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ (<10 ʤ) ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ (<1 ʤ) ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʟʘʜʘʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ. ʐʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʜʝʣʘʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʤʠʨʥʳʤ ʪʨʝʥʜʦʤ. ʈʦʩʩʠʷ 

ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʚʠʪʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʢʘʢ ʚ ʥʘʫʯʥʦʤ, ʪʘʢ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʣʘʥʝ. 
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ɺʧʤʵʱʡʞ ʨʩʧʪʫʩʙʦʪʫʛʞʦʦʴʞ ʝʙʦʦʴʞ 

 

ɹʦʣʴʰʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ð ʦʙʱʝʤʠʨʦʚʦʡ ʪʨʝʥʜ, ʟʘʪʨʘʛʠʚʘʶʱʠʡ ʤʥʦʛʠʝ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʡ (ʯʘʩʪʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) ʦʙʨʘʙʦʪʢʦʡ 

ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ. ʇʦʷʚʣʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʢʘʨʪʦʛʨʘʬʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ð ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʝʡʩʪʚʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʥʘʚʠʛʘʪʦʨʦʚ, ʩʤʘʨʪʬʦʥʦʚ, ʬʠʪʥʝʩ-ʙʨʘʩʣʝʪʦʚ ʠ 

ʪ.ʧ.). ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʚʷʟʘʥʳ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ 

ʫʧʨʘʚʣʝʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ1. ʆʪʦʙʨʘʞʝʥʠʝ ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʢʘʨʪʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ2. 

ʌʪʤʧʟʦʞʦʡʞ ʠʙʣʧʦʧʝʙʫʞʤʵʪʫʛʙ 

 

ʇɼ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʠʤʠ ʛʦʩʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʯʘʩʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʥʘʣʠʯʠʠ ʩʪʘʥʜʘʨʪʦʚ ʩʦʟʜʘʥʠʷ ʠ ʦʧʝʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʧʦ ʨʷʜʫ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʦʚ ʇɼ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʊʘʢʞʝ ʫʩʣʦʞʥʝʥʠʝ 

ʧʨʦʚʦʮʠʨʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʠʧʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʇɼ, ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʦʙʱʝʤʠʨʦʚʳʤ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʷʤʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ ʯʘʩʪʦ 

ʥʝ ʧʨʠʥʦʩʠʪ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

                                                 
1 https://www.smartdatacollective.com/data-key-autonomous-vehicle-technology-tesla-says-winning/ 
2 https://eng.uber.com/keplergl/ 
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ʉʙʠʛʡʫʡʞ ʜʧʪʬʝʙʩʪʫʛʞʦʦʴʮ ʪʞʩʛʡʪʧʛ ʨʧ ʨʩʞʝʧʪʫʙʛʤʞʦʡʷ ɾʖʃʇ 

 

ʆʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʝʜʠʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʙʣʦʢʠʨʫʝʪ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʝʣʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʢʘʢ ʚ ʬʫʥʜʘʤʝʥʪʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ɽʜʠʥʘʷ ʦʩʥʦʚʘ ʜʝʣʘʝʪ ʩʨʘʚʥʠʤʳʤʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʭ ʮʝʥʥʦʩʪʴ. 

ʌʛʞʤʡʰʞʦʡʞ ʩʧʤʡ ʝʙʦʦʴʮ ɽʀʀ 

 

ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʳʨʴʸʤ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʆʙʲʸʤʳ ʵʪʠʭ 

ʜʘʥʥʳʭ ʨʘʩʪʫʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʩʧʫʪʥʠʢʦʚ, ʩʲʸʤʦʯʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʰʠʨʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʨʦʚʦʛʦ ʪʨʝʥʜʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

ʩʨʝʜʠ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 
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ʌʛʞʤʡʰʞʦʡʞ ʥʞʩʦʧʪʫʡ ʝʙʦʦʴʮ (2D->3D->4D) 

 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʪʨʸʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʠʥʘʤʠʢʠ ʠ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʛʦʨʦʜʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ, ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ (ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠ 

ʥʘʚʠʛʘʮʠʠ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʨʝʥʜʝʨʠʥʛʘ ʪʨʸʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʝʪʴʝʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪ ʚʨʝʤʝʥʠ ʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʉʙʪʱʡʩʞʦʡʞ ʡʪʨʧʤʵʠʧʛʙʦʡʸ ʪʞʩʛʡʪʧʛ, ʨʩʡʤʧʟʞʦʡʢ ʡ ʥʧʚ. ʜʙʝʟʞʫʧʛ 

 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʀʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʛʝʥʝʨʠʨʫʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʸʤʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʚ ʪ. ʯ. ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ. 

ɻʝʥʝʨʠʨʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʪʦʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪ. ʜ. 
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ɻʛʞʝʞʦʡʞ ʞʝʡʦʴʮ ʪʫʙʦʝʙʩʫʧʛ ʝʤʸ ʨʩʧʪʫʩʙʦʪʫʛʞʦʦʴʮ ʝʙʦʦʴʮ 

 

ɽʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ, ʭʨʘʥʝʥʠʷ, 

ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʦʧʝʨʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʪ. ʧ.) 

ʧʦʷʚʣʷʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ, ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʪʘʥʜʘʨʪʘʤ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʍʧʩʥʡʩʧʛʙʦʡʞ ʯʡʭʩʧʛʴʮ ʙʣʫʡʛʧʛ ʈɽ ʦʙ ʧʪʦʧʛʞ ʥʧʝʞʤʡʩʧʛʙʦʡʸ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ð ʤʠʨʦʚʦʡ ʪʨʝʥʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʚ ʈʦʩʩʠʠ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʵʪʦʛʦ ʪʨʝʥʜʘ ʦʩʪʘʸʪʩʷ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʦʡ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʳ ʮʠʬʨʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʩʢʨʳʪʳʤʠ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʦʩʪʫʧʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʜʣʷ ʧʦʠʩʢʘ ʠ ʟʘʧʨʦʩʘ 

ʮʠʬʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  
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ʉɹʀɽɾʄ 2. ʋɾʅɹʋʁʃɹ ʈʉʇɾʃʋʇɻ 

ʅʘ ʦʙʩʫʞʜʝʥʠʝ ʠ ʛʦʣʦʩʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʚʳʥʝʩʝʥʦ 25 ʨʩʧʞʣʫʧʛ ʧʨʦʜʫʢʪʦʚ, ʩʝʨʚʠʩʦʚ 

ʠ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʪ ʧʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʚ ʇɼ. ʆʥʠ ʢʘʩʘʶʪʩʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʚʷʱʝʥʳ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʪʠʢʘʤ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʭʦʞʠʭ 

ʧʨʦʝʢʪʦʚ ʙʣʠʟʢʠʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʛʨʫʧʧʘʤʠ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. 

 

ʈʀʉʋʅʆʂ 3. ʇʨʦʝʢʪʳ ʧʦ ʘʩʧʝʢʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʉʨʝʜʠ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʨʦʝʢʪʦʚ ʩʚʷʟʘʥʦ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ð 11 ʠʟ 25 (ʈʀʉʋʅʆʂ 3). ʕʪʠ ʧʨʦʝʢʪʳ ʟʘʪʨʘʛʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʩʨʝʜʩʪʚ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʢ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʟʜʘʚʘʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʪʨʘʩʣʠ. 

ɸʩʧʝʢʪ ʭʨʘʥʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʧʨʦʝʢʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʝʜʠʥʳʭ ʙʝʟʦʧʘʩʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʠ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

ʂ ʘʩʧʝʢʪʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʫʩʣʫʛ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʪʥʦʩʷʪʩʷ ʧʨʦʝʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ, ʥʘʣʘʞʠʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʙʣʘʜʘʪʝʣʷʤʠ ʜʘʥʥʳʭ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʨʘʩʰʠʨʝʥʠʷ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʜʘʥʥʳʭ, ʨʘʟʨʝʰʸʥʥʳʭ ʢ ʧʫʙʣʠʢʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʄʝʥʴʰʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʯʠʩʣʦ ʧʨʦʝʢʪʦʚ ʭʨʘʥʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʴʰʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʪʘʢʠʝ ʧʨʦʝʢʪʳ (ʩʦʟʜʘʥʠʝ ʨʝʩʫʨʩʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ) ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʦʡ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʦʪ ʥʠʭ. ʇʨʦʨʘʙʦʪʘʪʴ ʪʘʢʠʝ 

ʧʨʦʝʢʪʳ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʩʣʦʞʥʦ, ʘ ʚʳʛʦʜʘ ʦʪ ʧʨʦʝʢʪʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʯʝʚʠʜʥʦʡ. 

ͨͦͯ͡;͔͙͔ͤ ͙ 
ͦ͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻ 

ͻ͔͙͔ͪ͊ͤͤ ͙ 
͙͔͎ͤͭͪ͊ͼ͙Ύ ͒͊ͤͤ·ͻ 

͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ 
͒͊ͤͤ·ͻ ͙ ͎ͯͫͯ͡ ͤ͊ ͙ͻ 
͍͔ͦͫͤͦ 
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ʈʀʉʋʅʆʂ 4. ʇʨʦʝʢʪʳ ʧʦ ʪʝʤʘʪʠʢʘʤ 

ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ ʤʦʞʥʦ ʧʦ ʪʝʤʘʪʠʢʝ (ʈʀʉʋʅʆʂ 4). ʇʦʯʪʠ ʯʝʪʚʝʨʪʴ ʧʨʦʝʢʪʦʚ ʩʚʷʟʘʥʘ ʩ 

ʩʦʟʜʘʥʠʝʤ ʚʝʙ-ʧʣʘʪʬʦʨʤ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ʕʪʠ ʧʨʦʝʢʪʳ ʬʦʢʫʩʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʧʷʪʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʚʝʙ-ʩʝʨʚʠʩʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʆʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʪʝʤʘʪʠʢʠ ʩʦʩʪʦʠʪ ʚ ʘʢʮʝʥʪʝ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʙʘʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʦʝʢʪʳ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʟʘʪʨʘʛʠʚʘʶʪ ʚʦʧʨʦʩʳ ʩʦʜʝʨʞʘʥʠʷ 

ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ ʠ ʚʘʨʠʘʥʪʦʚ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʈʘʟʚʠʪʠʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʦʩʚʷʱʝʥʳ 3 ʠʟ 25 ʧʨʦʝʢʪʦʚ. 

ʆʥʠ ʧʨʝʜʣʘʛʘʶʪ ʥʘʨʘʱʠʚʘʪʴ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʨʠʚʣʝʢʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʠʪʴ ʩʪʘʥʜʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʪʦʣʴʢʦ ʞʝ (3) ʧʨʦʝʢʪʦʚ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

(ɹʇʃɸ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʆʥʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʠ ʧʦʣʫʯʘʝʤʳʭ ʠʤʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʢʞʝ 3 ʧʨʦʝʢʪʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʆʥʠ ʟʘʪʨʘʛʠʚʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤ, ʧʝʨʝʩʤʦʪʨ ʠʣʠ ʦʪʤʝʥʫ ʫʩʪʘʨʝʚʰʠʭ ʧʦʣʦʞʝʥʠʡ. 

ʇʦ ʜʚʘ ʧʨʦʝʢʪʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʤʘʪʠʢʘʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʦʝʢʪʳ 

ʧʝʨʚʦʡ ʪʝʤʘʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʪʨʫʜʦʚʦʛʦ ʨʳʥʢʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʨʦʝʢʪʳ ʚʪʦʨʦʡ ð ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʠ ʤʝʩʪʥʦʩʪʠ. 



18 

ʇʦ ʪʝʤʘʪʠʢʝ ʫʣʫʯʰʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥʳ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚʩʝʛʦ ʦʜʠʥ ʧʨʦʝʢʪ ð ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʤ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ. 

ʀʤʝʥʥʦ ʵʪʦʤʫ ʧʨʦʝʢʪʫ ʫʯʘʩʪʥʠʢʠ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʦʪʜʘʣʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʛʦʣʦʩʦʚ (ʈʀʉʋʅʆʂ 5). 

ʉʚʦʠʤʠ ʛʦʣʦʩʘʤʠ ʫʯʘʩʪʥʠʢʠ ʦʮʝʥʠʚʘʶʪ ʧʦʣʝʟʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʫʪʩʷ ʥʘ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ ʠ ʥʘ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʝʦʜʝʟʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʘʥʳ ð ʵʪʦ ʙʘʟʘ ʚʩʝʡ ʦʪʨʘʩʣʠ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʧʨʦʝʢʪʝ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʜʘʥʦ ʚʠʜʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ, ʦʢʘʟʘʥʥʘʷ ʧʨʦʝʢʪʫ ʵʢʩʧʝʨʪʘʤʠ. 

 

ʈʀʉʋʅʆʂ 5. ʉʫʤʤʘʨʥʘʷ ʦʮʝʥʢʘ ʧʨʦʝʢʪʦʚ 

ɽʱʸ ʜʚʘ ʚʳʩʦʢʦ ʦʮʝʥʸʥʥʳʭ ʧʨʦʝʢʪʘ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʝʙʦʚʘʥʠʡ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢ ʝʜʠʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ, ʚʦ ʚʪʦʨʦʤ ʢ ʘʵʨʦʬʦʪʦʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʝ. ɽʜʠʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʚʘʞʥʘ ʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ. ʉ ʝʸ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʘ ʵʬʬʝʢʪʠʚʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ʠ ʢʦʥʩʦʣʠʜʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɻʨʘʤʦʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʥʦʚʝ ʧʦʟʚʦʣʷʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʵʨʦʬʦʪʦʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʝ ʧʦʟʚʦʣʠʪ ʚʢʣʶʯʠʪʴ ʚ ʠʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʚʝʜʝʥʠʷ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ, ʧʦʣʫʯʘʝʤʳʝ ɹʇʃɸ. 

ʇʨʦʝʢʪ ɻʦʩɻʀʉ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʙʠʟʥʝʩʦʤ, ʤʦʥʝʪʠʟʘʮʠʠ 
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ʇʘʥʜʦʨʘ 

ʂʘʪʘʨʩʠʩ 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʩʝʨʚʠʩʦʚ 

3D ʚʳʧʠʩʢʘ ɽɻʈʅ 

ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ɺʝʜʦʤʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ é 

ʈʦʩʨʝʝʩʪʨ 2.0 

ɿʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ ʈʌ ʢʘʢ ʩʨʝʜʩʪʚʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʀʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʥʦʚʣʝʥʠʷ ʙʘʟ é 

ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʬʝʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ɺʳʩʦʢʦʪʦʯʥʘʷ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʈʌ 

ʇʨʘʚʠʣʴʥʳʡ ʙʝʩʧʠʣʦʪʥʠʢ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʚʦʟʜʫʰʥʦʛʦ é 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ Data Science 

3D ʚ ʈʦʩʩʠʠ 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʘʢʪʫʘʣʴʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʩ é 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ é 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ é 

ɽʜʠʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʠ ʤʝʪʦʜʠʢʠ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ɻʦʩɻʀʉ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʵʨʦʬʦʪʦʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʝ 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ é 

ɺʳʩʦʢʦʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʕʪʦʪ ʧʨʦʝʢʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʣ ʤʥʦʛʦ ʛʦʣʦʩʦʚ (4 ʤʝʩʪʦ), ʥʦ ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʤʥʦʛʠʭ ʵʢʩʧʝʨʪʦʚ ð ʚ 14 ʠʟ 50 ʘʥʢʝʪ ʵʢʩʧʝʨʪʦʚ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʞʝʣʘʥʠʝ ʧʦʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʦʙʩʫʞʜʝʥʠʠ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ (ʈʀʉʋʅʆʂ 6). 

 

ʈʀʉʋʅʆʂ 6. ʏʠʩʣʦ ʵʢʩʧʝʨʪʦʚ, ʛʦʪʦʚʳʭ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʫʯʘʩʪʥʠʢʠ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʧʨʦʷʚʠʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʝʢʪʫ 3D ʚ ʈʦʩʩʠʠ. ʆʥ 

ʦʧʠʩʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʐʠʨʦʪʘ ʦʭʚʘʪʳʚʘʝʤʦʡ ʧʨʦʝʢʪʦʤ ʪʝʤʘʪʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʜʩʪʝʛʥʫʣʦ ʠʥʪʝʨʝʩ ʢ ʧʨʦʝʢʪʫ. 

ʇʦ ʧʦʭʦʞʠʤ ʧʨʠʯʠʥʘʤ ʚʥʠʤʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʧʨʠʚʣʸʢ ʧʨʦʝʢʪ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ Data Science. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚʩʸ ʙʦʣʴʰʝ 

ʪʨʝʙʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʉʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ, 

ʦʩʦʙʝʥʥʦ ʠʤʝʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ. ɹʝʟ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʵʪʘ ʥʝʭʚʘʪʢʘ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʝʱʸ ʦʩʪʨʝʝ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʟʘʪʨʘʛʠʚʘʝʪ ʤʥʦʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʛʦʪʦʚʳ 

ʧʦʫʯʘʩʪʚʦʚʘʪʴ 13 ʠʟ 50 ʵʢʩʧʝʨʪʦʚ. 

ʉʪʦʣʴʢʦ ʞʝ ʵʢʩʧʝʨʪʦʚ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ) ɿʝʤʣʠ. ɼʦʣʷ ʠ ʟʥʘʯʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʝʪ 
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ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʚʦʟʜʫʰʥʦʛʦ é 

ɿʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ ʈʌ ʢʘʢ ʩʨʝʜʩʪʚʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʀʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʥʦʚʣʝʥʠʷ ʙʘʟ é 

ɽʜʠʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʠ ʤʝʪʦʜʠʢʠ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʉʥʠʞʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ 

ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʬʝʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʇʨʘʚʠʣʴʥʳʡ ʙʝʩʧʠʣʦʪʥʠʢ 

ɺʳʩʦʢʦʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ 

ʇʘʥʜʦʨʘ 

3D ʚʳʧʠʩʢʘ ɽɻʈʅ 

ʂʘʪʘʨʩʠʩ 

ɺʝʜʦʤʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ é 

ʈʦʩʨʝʝʩʪʨ 2.0 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ é 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʩʝʨʚʠʩʦʚ 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʘʢʪʫʘʣʴʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʩ é 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʵʨʦʬʦʪʦʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʝ 

ɺʳʩʦʢʦʪʦʯʥʘʷ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʈʌ 

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ é 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ Data Science 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ é 

ɻʦʩɻʀʉ 

3D ʚ ʈʦʩʩʠʠ 
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ʨʘʩʪʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʤʧʳ ʵʪʦʛʦ ʨʦʩʪʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʉʪʘʥʜʘʨʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ɼɼɿ ʧʦʟʚʦʣʷʪ ʚʢʣʶʯʠʪʴ ʠʭ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʆʙʩʫʞʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʚʘʞʥʦ ʜʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʏʠʩʣʦ ʵʢʩʧʝʨʪʦʚ, ʛʦʪʦʚʳʭ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ, ʧʦʢʘʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʦʝʢʪʫ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʩʫʤʤʘ ʛʦʣʦʩʦʚ ð ʦʮʝʥʢʫ ʧʦʣʝʟʥʦʩʪʠ ʠ ʦʩʪʨʦʪʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʦʝʢʪʘ. ʉʦʚʤʝʩʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʀʉʋʅʆʂ 7) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠ ʢʣʶʯʝʚʳʝ 

ʧʨʦʝʢʪʳ. 

ʀʥʪʝʨʝʩʦʤ ʠ ʚʳʩʦʢʦʡ ʦʮʝʥʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʵʢʩʧʝʨʪʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʦʝʢʪʳ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʜʘʥʥʳʭ ʠ ʫʩʣʫʛ ʥʘ ʠʭ ʦʩʥʦʚʝ ʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. ʆʩʦʙʝʥʥʦ ʚʳʜʝʣʠʣʠʩʴ ç3D ʚ ʈʦʩʩʠʠè, 

çɻʦʩɻʀʉè, çɺʳʩʦʢʦʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝè, çʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ɽʕʂʆè. ʇʨʦʝʢʪʳ ʧʦ ʭʨʘʥʝʥʠʶ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦʪʣʠʯʠʣʠʩʴ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʄʝʥʴʰʝ ʚʩʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʚʳʨʘʟʠʣʠ ʞʝʣʘʥʠʝ ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʧʨʦʝʢʪʫ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦ 

ʯʠʩʣʫ ʛʦʣʦʩʦʚ ʧʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʚʳʩʦʢʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʰʘʝʤʦʡ ʚ ʧʨʦʝʢʪʝ ʧʨʦʙʣʝʤʳ. 

 

ʈʀʉʋʅʆʂ 7. ʇʨʦʝʢʪʳ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʚ ʭʦʜʝ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʧʨʦʝʢʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ, ʩʫʜʷ ʧʦ ʚʨʝʤʝʥʠ ʟʘ ʢʦʪʦʨʦʝ ʠʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ, ʥʝʙʦʣʴʰʠʝ ʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʠ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʦʪʨʘʩʣʠ, ʩʪʦʷʪ ʦʩʪʨʦ ʠ ʪʨʝʙʫʶʪ ʩʢʦʨʝʡʰʝʛʦ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ ʥʘʜ ʥʠʤʠ. ʇʨʠʯʸʤ ʩʚʦʠʤʠ ʧʨʦʝʢʪʘʤʠ ʵʪʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʝʢʪʘʭ. 
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ʊʁʄɹ ɻ ɾɽʁʆʊʋɻɾ 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: çʉʇʊʉɾɾʊʋʉ 2.0è 
 
çʈʦʩʨʝʝʩʪʨ 2.0è ð ʧʨʦʝʢʪ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʪʨʝʥʜʘ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʝʜʠʥʦʡ 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
ʢʦʪʦʨʦʛʦ ʦʪʚʦʜʠʪʩʷ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2024 ʛʛ. 
ʕʬʬʝʢʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ 
ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ, 
ʣʝʩʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ. 

 
 

 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ʉɹʀʉɹɺʇʋʃɹ ʋʉɾɺʇɻɹʆʁʂ ʃ ɾʖʃʇ 
 

 

 
ʇʨʦʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ɽʕʂʆ, ʩʦʟʜʘʚʘʝʤʳʡ ʚ ʨʘʤʢʘʭ 
ʪʨʝʥʜʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʧʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ɽʕʂʆ, ʧʨʠʟʚʘʥ 
ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ, 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ɽʕʂʆ 
ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ 
ʢʨʫʛ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ 
ʧʨʦʝʢʪʘ ʦʪʚʦʜʠʪʩʷ ʧʝʨʠʦʜ ʩ 2020 
ʧʦ 2030 ʛʛ. 
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ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ʍʧʩʥʡʩʧʛʙʦʡʞ ʞʝʡʦʴʮ ʪʫʙʦʝʙʩʫʧʛ ʨʩʧʪʫʩʙʦʪʫʛʞʦʦʴʮ ʝʙʦʦʴʮ ʡ ʪʩʞʝʪʫʛ ʡʮ 
ʧʚʩʙʚʧʫʣʡ 
 
ʇʨʦʝʢʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ 

ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʜʘʥʥʳʭ ʠ ʩʨʝʜʩʪʚ ʠʭ ʦʙʨʘʙʦʪʢʠ ʦʪʥʦʩʠʪʩʷ 
ʦʜʥʦʠʤʸʥʥʦʤʫ ʪʨʝʥʜʫ. ʀʪʦʛʦʤ ʧʨʦʝʢʪʘ, 
ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦ 
2024 ʛʦʜʘ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ 
ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
ʉʪʘʥʜʘʨʪʳ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 
ʩʫʱʝʩʪʚʫʶʪ. ʇʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 
ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʠ ʩʦʚʤʝʩʪʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʉʪʝʧʝʥʴ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʘʥʜʘʨʪʦʚ 
ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʘʥʥʳʭ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 
ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʚ ʮʝʣʦʤ.  

 

 
ʅʦʞʦʡʞ ʶʣʪʨʞʩʫʙ: 

ɿʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʨʝʜʩʪʚ ʠʭ ʦʙʨʘʙʦʪʢʠ 
ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʥʘ ʩʝʛʦʜʥʷ 

 

 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ʆʙʯʡʧʦʙʤʵʦʴʞ ʪʫʙʦʝʙʩʫʴ ʝʤʸ ʡʦʭʧʩʥʙʯʡʧʦʦʴʮ ʨʩʧʝʬʣʫʧʛ ʧʚʩʙʚʧʫʣʡ 
ʝʙʦʦʴʮ ʝʡʪʫʙʦʯʡʧʦʦʧʜʧ ʠʧʦʝʡʩʧʛʙʦʡʸ ʀʞʥʤʡ 

 

 
ʇʨʦʝʢʪ ʨʘʟʨʘʙʦʪʢʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʦʙʨʘʙʦʪʢʠ ɼɿɿ ʧʨʠʟʚʘʥ ʟʘ ʧʝʨʠʦʜ 
ʩ 2019 ʧʦ 2022 ʛʛ. ʩʦʟʜʘʪʴ 
ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʫʶ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʙʨʘʙʦʪʢʠ ɼɿɿ. ʇʨʦʝʢʪ ʙʫʜʝʪ 
ʨʝʘʣʠʟʦʚʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩ 
ʙʶʜʞʝʪʦʤ ʚ 60 ʤʣʥ ʨʫʙ. 
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ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ɾʝʡʦʴʞ ʣʤʙʪʪʡʭʡʣʙʫʧʩʴ ʡ ʥʞʫʧʝʡʣʡ ʬʰʹʫʙ ʧʚʳʞʣʫʧʛ ʦʞʝʛʡʟʡʥʧʪʫʡ 

 
ʇʨʦʝʢʪ ʝʜʠʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ 

ʤʝʪʦʜʠʢ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 
ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʨʝʰʝʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʣʦʞʥʝʥʠʝʤ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʅʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ 
ʦʪʚʦʜʠʪʩʷ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʛ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʘ ʜʦʣʞʥʦ ʩʪʘʪʴ 
ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ 
ʝʜʠʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʠʩʘʥʠʷ ʠ ʫʯʸʪʘ 
ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 
 

 
ʅʦʞʦʡʞ ʶʣʪʨʞʩʫʙ: 

ʇʨʠʡʪʠ ʢ ʢʦʤʧʨʦʤʠʩʩʫ ʥʝ ʪʘʢ ʧʨʦʩʪʦ, ʢʘʢ ʤʦʞʝʪ 
ʧʦʢʘʟʘʪʴʩʷ. ʉ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʜʸʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʝʩʪʠ 
ʜʝʣʘ ʧʦ-ʥʦʚʦʤʫ, ʥʦ ʠ ʧʨʠʚʦʜʠʪʴ ʚʩʸ ʩʪʘʨʦʝ ʢ ʧʨʠʥʷʪʳʤ 
ʥʦʨʤʘʤ. ʇʨʦʮʝʩʩ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ, ʘ ʧʦʣʫʯʝʥʥʳʡ 
ʢʦʤʧʨʦʤʠʩʩ ʛʨʦʟʠʪ ʩʪʘʪʴ ʝʱʸ ʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʝʜʠ 
ʧʨʦʯʠʭ. 
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ʆʇɻʔɾ ɼʇʉʁʀʇʆʋʔ 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: 3D ɻ ʉʇʊʊʁʁ 

 

ç3D ʚ ʈʦʩʩʠʠè ð ʧʨʦʝʢʪ ʨʘʟʚʠʪʠʷ 
ʧʨʦʜʫʢʪʦʚ ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 
ʛʝʦʧʦʨʪʘʣʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʪʨʸʭʤʝʨʥʳʤ 
ʜʘʥʥʳʤ, ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 
ʢʘʜʘʩʪʨʘ, ʪʫʨʠʟʤʘ, ʫʧʨʘʚʣʝʥʠʷ 
ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʝʸ ʨʘʟʚʠʪʠʷ, 
ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʙʦʨʴʙʳ ʩ 
ʧʨʝʩʪʫʧʥʦʩʪʴʶ ʠ ʪ. ʜ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ 
ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ ð ʩ 2018 ʧʦ 2023 ʛʛ. 

 

V ʈʩʧʞʣʫ ç3D ʛ ʉʧʪʪʡʡè ʦʙʚʩʙʤ ʦʙʡʚʧʤʵʱʞʞ h ʡʪʤʧ ʟʞʤʙʷʲʡʮ ʨʩʡʦʸʫʵ ʬʰʙʪʫʡʞ 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ʊʇɻɾʉʑɾʆʊʋɻʇɻɹʆʁɾ ʀɹʃʇʆʇɽɹʋɾʄʕʊʋɻɹ ɻ ʐɹʊʋʁ ɻʇʀɽʌʑʆʇɼʇ 
ʃʇɽɾʃʊɹ 
 
ʇʨʦʝʢʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ 
ʚʦʟʜʫʰʥʦʛʦ ʢʦʜʝʢʩʘ ʦʪʥʦʩʠʪʩʷ ʢ 
ʨʝʰʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʪʨʝʥʜʘ 
ʨʘʩʰʠʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ. 
ɺ ʢʘʯʝʩʪʚʝ ʠʪʦʛʦʚ ʧʨʦʝʢʪʘ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʧʦʧʨʘʚʢʠ 
ʚ ʚʦʟʜʫʰʥʳʡ ʢʦʜʝʢʩ ʦ 
ʨʘʚʥʦʧʨʘʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʩʝʤʠ 
ʚʠʜʘʤʠ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. 
ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʪʨʝʙʫʝʪ 
30 ʤʣʥ ʨʫʙ. ʆʥʘ ʜʦʣʞʥʘ ʟʘʥʷʪʴ 
ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʛ. 

 

 

 
ʅʦʞʦʡʞ ʶʣʪʨʞʩʫʙ: 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɹʇʃɸ ʥʝʦʙʭʦʜʠʤʦ 
ʫʞʝʩʪʦʯʠʪʴ 
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ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: çʈʉɹɻʁʄʕʆʔʂ ɺɾʊʈʁʄʇʋʆʁʃè 
 

 

çʇʨʘʚʠʣʴʥʳʡ ʙʝʩʧʠʣʦʪʥʠʢè ð ʧʨʦʝʢʪ, 
ʧʨʠʟʚʘʥʥʳʡ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʘʵʨʦʬʦʪʦʩʲʸʤʦʢ ʪʝʨʨʠʪʦʨʠʠ ʩ 
ʧʦʤʦʱʴʶ ʨʷʜʘ ʧʨʘʚʦʚʳʭ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʫʯʘʩʪʠʠ ʈʦʩʨʝʝʩʪʨʘ, 
ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ-ʧʘʨʪʥʸʨʦʚ 
ʟʘ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2021 ʛʛ. 

 

ɺʔʊʋʉɾɾ, ɻʔʑɾ, ʋʇʐʆɾɾ! 

 

ʆʙʠʛʙʦʡʞ ʨʩʧʞʣʫʙ: ɻʔʊʇʃʇʋʇʐʆʇɾ ʈʇʀʁʏʁʇʆʁʉʇɻɹʆʁɾ 
 

 
ʇʨʦʝʢʪ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ 
ʪʨʝʥʜʫ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 
2030 ʛʛ. ʨʘʟʚʠʪʴ ʩʝʪʴ ʧʫʥʢʪʦʚ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʦʩʪʫʧʘ 
ʢ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʥʘʣʘʜʠʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʈʈʈ (Precise 
Point Positioning). 

 
 

V ʈʩʧʞʣʫ çɻʴʪʧʣʧʫʧʰʦʧʞ ʨʧʠʡʯʡʧʦʡʩʧʛʙʦʡʞè ʦʙʚʩʙʤ ʦʙʡʚʧʤʵʱʞʞ ʣʧʤʡʰʞʪʫʛʧ ʚʙʤʤʧʛ 

 

  




















