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ɹʫʜʫʱʝʝ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʪʨʘʥʳ ʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ 

ʧʫʪʝʤ ʰʠʨʦʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ɼʦʨʦʞʥʦʡ ʢʘʨʪ rʧʦ 

ʨʘʟʚʠʪʠʶ çʩʢʚʦʟʥʦʡè ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ çʅʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʅʇʊ). 

ʉʢʚʦʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʅʊʇ ï ʵʪʦ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ, ʧʝʨʝʜʦʚʳʭ 

ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʦʫ-ʭʘʫ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʨʦʩʩ-ʦʪʨʘʩʣʝʚʦʛʦ ʪʨʘʥʩʬʝʨʘ ʠ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʫʙʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ.  

 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ (Digital Twin), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ-ʠʥʪʝʛʨʘʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʢʚʦʟʥʳʭ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʫʙʪʝʭʥʦʣʦʛʠʡ, ʚʳʩʪʫʧʘʝʪ ʪʝʭʥʦʣʦʛʠʝʡ-ʜʨʘʡʚʝʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʳʚʳ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʢʦʤʧʘʥʠʷʤ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʥʷʪʠʝ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ (ʮʠʬʨʦʚʦʡ 

ʢʣʦʥ) ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ, ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʪɻʦ ʚʠʨʪʫʘʣʴʥʘ ̫ʤʦʜʝʣ ɹ

ʚʩʝʡ ʩʠʩʪʝʤʳ ʮʝʣʠʢʦʤ ʚ ʪʨʝʭʤʝʨʥʦʡ ɻʀʉ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚʦ ʚʨʝʤʝʥʠ 

(çʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʩʠʩʪʝʤʳ). ʆʙʲʝʤʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ (3D) ʛʝʦʧʨʠʚʷʟʘʥʥʘʷ ʢ 

ʢʦʦʨʜʠʥʘʪʘʤ ɿʝʤʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʯʝʪʚʝʨʪʦʡ (ʚʨʝʤʝʥʥ·ʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʫʝʪ 4D ɻʀʉ.  
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʝʡ ʨʳʥʢʘ, ʥʦ ʠ ʩ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʫʨʦʚʥʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ ʤʘʡʩʢʠʤʠ ʫʢʘʟʘʤʠ ʧʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 2017 ʛʦʜʘ. ɼʘʥʥʳʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ, ʥʦ ʦʥ ʦʧʨʘʚʜʘʥ, ʪʘʢ ʢʘʢ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʦʡʜʫʪ ʚ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʥʝʠʟʙʝʞʥʦ ʦʢʘʞʫʪʩʷ ʥʘ 

ʧʝʨʠʬʝʨʠʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦ ʧʦʥʠʤʘʝʪ ʠ ʩʪʨʝʤʠʪʩʷ ʧʨʘʚʠʣʴʥʦ 

ʨʘʟʚʠʚʘʪʴ ʩʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʷʚʣʷʣʠʩʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʠʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʩʪʘʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʥʘ ʮʠʬʨʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (Digital Enterprise). ʇʨʦʝʢʪ rʪʘʢʦʛʦ ʨʦʜʘ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʥʘʧʨʘʚʣʝʥ r ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʫʣʫʯʰʝʥʠʝ ʠʭ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ Digital Twin 

ʠ 4D ɻʀʉ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʧʦʩʦʙʥʳʤ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʦʥʥʘ̫ ʧʣʘʪʬʦʨʤʘ çʀʥʪʝʛʨʘ 4D-ʇʣʘʥʝʪʘ ɿʝʤʣʷè. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʨʝʜʫ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ, ʩ 

ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʧʨʘʚʦʯʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ, ʚʢʣʶʯʘʷ ʠʭ ʬʦʨʤʫ ʠ ʨʘʟʤʝʱʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʥʪʝʛʨʘʮʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ 

çʀʥʪʝʛʨʘ 4D-ʇʣʘʥʝʪʘ ɿʝʤʣʷè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪ 3D ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʨʦʰʣʦʛʦ, 

ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʛʥʦʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʠʞʠʤʳʭ ʠ ʥʝʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢ ʞʝ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʜʦʨʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺʩʷ ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ 

ɻʀʉ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʢʦʦʨʜʠʥʘʪʘʤ 3D ʠ ʚʨʝʤʝʥʠ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʩʠʩʪʝʤʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦ, ʚ ʝʜʠʥʦʤ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʦʥʦʧʦʣʠʷʤʠ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ. ʇʝʨʝʚʦʜ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ çʮʠʬʨʫè ʧʨʠʚʥʝʩʝʪ ʚ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠ ̫



 

 

 

4 

 

115230, ʛ. ʄʦʩʢʚʘ, ɺʘʨʰʘʚʩʢʦʝ 

ʰʦʩʩʝ 46, ʦʬ. 717 
moscow@integra-s.com 

www.integra-s.com 
ʊʝʣ: 8 (495) 730-62-52  

ʬʘʢʩ: 8 (495) 730-62-52  
   

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʚ ʧʨʠʥʮʠʧʝ, ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʜʫʢʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʠʣʠ ʫʩʣʫʛʦʡ, ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʪ.ʝ. ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ. ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʝʨʪʳʚʘʪʴ ʩʝʪʠ 

ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ, ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  

ʂ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʘʤ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʦʪʥʦʩʷʪʩʷ:  

- ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʝʜʠʥʦʤ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ;  

- ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʝʪʝʡ 

ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʦʙ ʠʥʮʠʜʝʥʪʘʭ;  

- ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ;  

- ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ. 

- ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ 

ʦʧʝʨʘʮʠʡ. 

ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʝʜʠʥʳʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʫʙʲʝʢʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʮʠʬʨʦʚʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʨʘʤʢʘʭ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ 

ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GPS, ɻʃʆʅɸʉʉ). ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʧʨʠʚʷʟʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 3D ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʠʝ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʘʚʪʦʤʘʪʠʢʠ, ʩʚʷʟʠ ʠ ʜʨ. ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢʦ ʚʨʝʤʝʥʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ ʚ ʠʟʳʩʢʘʥʠʷʭ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ BIM-

ʪʝʭʥʦʣʦʛʠʡ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ 

ʢʦʦʨʜʠʥʘʪʥʳʤ ʤʝʪʦʜʘʤ ʧʦʜʜʝʨʞʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʚʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  
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ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʠʥʪʝʛʨʘʮʠʦʥʥʘ ̫ʧʣʘʪʬʦʨʤʘ çʀʥʪʝʛʨʘ 4D-ʇʣʘʥʝʪʘ ɿʝʤʣʷè ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʟʜʘʥʠʝ, ʥʘʧʦʣʥʝʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʤʥʦʛʦʬʦʨʤʘʪʥʦʛʦ ʧʦʣʥʦʮʝʥʥʦʛʦ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè 

ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʠʥʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ) ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʝʸ 

ʛʝʦʧʨʠʚʷʟʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʤʫʣʴʪʠʬʠʟʠʯʝʩʢʦʝ, 

ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ, ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ 

ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʣʫʯʰʠʝ ʜʦʩʪʫʧʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʪʯʠʢʦʚ, ʠʩʪʦʨʠʶ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʦʛʦ çʮʠʬʨʦʚʦʛʦ ʢʣʦʥʘè ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʦʤ ʚ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ (ʀʇ) ʤʝʭʘʥʠʟʤʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʄʦʜʝʣʝʡ ʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʊʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʝʨʘʪʠʚʥʦ 

ʤʝʥʷʶʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ, ʚʢʣʶʯʘʶʱʝʤ: 

V ʪʨʸʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (3D ɻʀʉ) ʠ ʚʦ ʚʨʝʤʝʥʠ (4D ɻʀʉ); 

V ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ (BIM) ʠ ʝʛʦ ʚʝʨʩʠʷ ʜʣʷ ʤʦʩʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ (BrIM); 

V ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ArcGIS ʜʣʷ ʨʝʰʝʥʠʡ ʥʘ ʙʘʟʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (BISDM); 

V ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ smart grid (CIM); 

V ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ - ʜʘʥʥʳʝ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩ ʤʝʪʦʜʘʤʠ ʠʭ ʦʙʨʘʙʦʪʢʠ (BigData); 

V ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (artificial intelligence, AI); 

V ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (virtual reality, VR); 

V ʙʝʩʰʦʚʥʳʝ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʝʥʥʦʡ (ʥʘʣʦʞʝʥʥʦʡ) ʨʝʘʣʴʥʦʩʪʠ (augmented reality, AR). 

 

ʊʨʸʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ɻʀʉ ʝʩʪʴ ʥʝ ʧʨʦʩʪʦ ʠʤʠʪʘʮʠʷ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʠʥʩʪʨʫʤʝʥʪ 

ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʪʨʸʭʤʝʨʥʳʭ ʛʝʦʧʨʠʚʷʟʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 3D-ʤʦʜʝʣʠ ʚ ʀʇ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʪʠʧr 

ʜʘʥʥʳʭ (ʨʝʣʴʝʬ, ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʩʪʥʦʩʪʠ, ʪʝʢʩʪʫʨʘ, ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʜʦʨʦʛ ʠ ʧʨ.) 

ʣʶʙʳʭ ɻʀʉ (Open Street Map, ArcGIS, ʀʥɻʝʦ, ʇʘʥʦʨʘʤʘ), ʧʦʩʣʝ ʧʨʠʚʷʟʢʠ ʢ ʢʦʦʨʜʠʥʘʪʘʤ 

(ʰʠʨʦʪʘ, ʜʦʣʛʦʪʘ ʠ ʚʳʩʦʪʘ) ʠ ʚʥʝʩʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤ 3D ɻʀʉ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ 3D-ʤʦʜʝʣʝʡ ʚ ʨʘʟʨʝʟʝ ʚʨʝʤʝʥʠ 

(ʠʩʪʦʨʠʷ ʠʣʠ ʧʨʦʛʥʦʟ) ʠʤʝʝʤ ʯʝʪʚʝʨʪʦʝ ʠʟʤʝʨʝʥʠʝ - ʧʦʟʚʦʣʷʶʱʝʝ ʚʠʜʝʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʫ 

ʦʙʲʝʢʪʘ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ - 4D ɻʀʉ. 

 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ɻʀʉ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ BIM 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚ ʀʇ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʧʦʵʪʘʞʥʳʤʠ ʧʣʘʥʠʨʦʚʢʘʤʠ, ʦʙʩʪʘʥʦʚʢʦʡ 

ʠ ʪ.ʧ.) ʩ ʥʘʙʦʨʦʤ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʵʪʠʤ ʢʦʤʧʦʥʝʥʪʘʤ. ɺ ʧʦʥʷʪʠʝ BIM ʨʘʚʥʦʧʨʘʚʥʦ 

ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ Building Information 

Modeling (virtual design process), ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ Building Information Model (a 

set of files and/or databases that includes 3D geometry and corresponding data), ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʟʜʘʥʠʝʤ Building Information Management (lifecycle use of building data). 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʨʝʜʝ çʀʥʪʝʛʨʘ 4D-ʇʣʘʥʝʪʘ ɿʝʤʣʷè, ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʩʰʦʚʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩ ʥʝʡ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʦʟʜʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ (ʩʦʦʨʫʞʝʥʠʷ).  
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ʈʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʩʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʤʝʥʫʝʪʩʷ BrIM 

(Bridge Information Modeling). ʕʪʦ 3D-ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʩʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʜʦʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʤʦʩʪʦʩʪʨʦʝʥʠʶ. ʕʪʦʪ ʧʦʜʭʦʜ ʩʪʠʤʫʣʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʩʣʝʜʫʶʱʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʩʪʦʚ. ʀʥʪʝʛʨʘʮʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʦʧʝʨʠʨʫʝʪ ʜʘʥʥʳʤʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʫʩʣʦʚʠʷ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʦʩʪʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ çʀʥʪʝʛʨʘ 4D-ʇʣʘʥʝʪʘ ɿʝʤʣʷè ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʧʝʨʝʜʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ArcGIS (ʢʦʤʧʘʥʠʠ ESRI CIS), ʚʢʣʶʯʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ɻʀʉ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʥʘ ʙʘʟʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 

ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʷ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʇʨʘʢʪʠʯʝʩʢʘʷ 

ɻʀʉ-ʤʦʜʝʣʴ BISDM (Building Interior Space Data Model) ʦʪ ESRI - ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʜʘʥʠʷ, ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʀʇ,  

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʛʝʦʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʟʜʘʥʠʷ - ʪʘʢʠʭ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ, ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ/ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. ɺʘʞʥʝʡʰʠʤ ʩʚʦʡʩʪʚʦʤ BISDM-

ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʝʸ ʦʩʥʦʚʝ ʦʙʲʝʢʪʳ ʚ ʀʇ ʘʜʝʢʚʘʪʥʦ ʩʦʦʪʥʦʩʷʪʩʷ ʩ 

ʜʨʫʛʠʤʠ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʢʘʢ ʚʭʦʜʷʱʠʤʠ, ʪʘʢ ʠ ʥʝ ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʳʡ ʦʙʲʝʢʪ, ʘ 

ʪʘʢʞʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʀʇ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩɹʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ CIM (Common Information 

Model). ʕʪʦ ʘʙʩʪʨʘʢʪʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚʩʸ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʠʜʝ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ (ʢʦʤʧʦʥʝʥʪʳ CIM ArcGIS ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ SmartGrid). 

ʀʥʪʝʛʨʘʮʠʦʥʥʘ ̫ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ (BigData) - 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ 

ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪ ʤʝʪʦʜʳ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʝʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʝʦʙʳʯʘʡʥʦ ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 




